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Contributions
All contributions to VECTOR may be sent to the Journal Editor at the address on theinside back cover. Letters and
articles are welcome on anytopicofinterest to the APL community. These do not need to be limited 1o APL themes,
nor must they be supportive ofthe language. Articles should be accompanied by as much visual material as possible
{b/worcolourprints welcome). Unless otherwise specified, each item will be considered for publication as a personal
statement by the author. The Editor accepts no responsibility for the contents of sustaining members’ news, oradvertising.
Please supply as much material as possible in machine-readable form,ideally as a simple ASCIItext file on an IBM
PC compatible diskette or via cmail. APL code can be accepted in workspaces from I-APL, APL+Win, IBM APL2/PC
or Dyalog APL/W, or in documents from Windows Write (usc the APL2741 TrucType font, available free from
Vector Production), and MS Word(any version).

Except whereindicated,items in VECTOR maybe freely reprinted with appropriate acknowledgement. Please inform
the Editor ofyour intention to re-use material from VECTOR.
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The membership year normally runs from 1st Mayto 30th April. Applications for membership should be madeto the
Administrator using the form on the inside back page of VECTOR.Passes are required for entry to some association
events, and for voting at the Annual General Mecting. Applications for student membership will be accepted on a
recommendation from the course supervisor. Overscas membership rates cover VECTORsurface mail, and may be
paidin sterling, or by Visa, Mastercard or JCB,at the prevailing exchangerate.
Corporate membership is offered to organisations where APL is in professional usc. Corporate members receive 10
copies ofVECTOR, andarcoffered group attendanceatassociation mectings. A contact person must be identified for
all communications.
Sustaining membership is offered to companies trading in APL products; this is scen as a method of promoting the
growth of APLinterest and activity. As well as receiving public acknowledgementfor their sponsorship, sustaining
membersreceive bulk copies ofVECTOR, andareoffered news listings in cach issue.
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Advertisements in VECTORshould be submitted in typeset camera-ready format (A4 or AS) with a 20mm blank
border after reduction. Illustrations should be photographs (b/w or colourprints) or line drawings. Rates (excl VAT)
are £250perfull page, £125 for half-pageorless(there is a £75 surcharge per pageifspot colouris required).
Deadlines for bookings and copy are given under the Quick Reference Diary. Advertisements should be booked with,
andsentto Gill Smith, Vector Production, Brook House, Gilling East, YORK YO62 4JJ. Tel: 01439-788385.
Email: ap]385@compuserve.com,  
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Editorial
by Stefano Lanzavecchia

“Bert, what utter nonsense! Why do you always complicate things
that are really quite simple?”
“Kindly do not attempt to cloud the issue with facts”
“Supercalifragilisticexbealidocious”
Mary Poppins, the movie

XML (eXtensible Mark-up Language): did wereally need yet another TLA (Three
Letters Acronym)? I doubtI'd be able to give a crash course on XML,since despite
its immense popularity, like many of you, I am still trying to understand whatit
is all about. Firstofall, a few facts:it is a language,that is, a verbal description of
something formalised by a grammar;it has a simple, unambiguoussyntax, that,
admittedly, should be easily read by humans and parsed in a relatively easy way
by computer programs;it’s used to describe tree-structured documents in which
the nodes can be given a kind and be decorated with namedattributes;its natural
form isa flat text string.
When seen from the distance, an XML document looks like the source of an
HTMLpage, with all those angular brackets, those double quotes and those
slashes. Not surprisingly so, since they are both children of SGML.In fact, 1 dare
say that the success of XML owes muchto the success of the World Wide Web
and its original Hyper-Text Mark-up Language. While HTML has a well-defined
niche of application, to meitis still unclear what kind of data really benefits from
being represented in XML.
A quick survey on the Web showsthat people are trying to put XMLclothes on
just about any form of data. One simple use of XML is to give structure to
configuration files. Another popular application is the encoding of messages
between applications: from the simple XML-RPC to the all-inclusive newborn
SOAP (Simple Object Application Protocol) which permits two peers to send to
each other function calls with the associated data and receive structuredresults in
a way thatis general, flexible, cross-platform and, if needed, firewall-friendly
when using HTTP as the transport layer. Text documents, spreadsheets, slide-
presentations can be saved in smart XML format by most of the modern Office
program suites. Entire relational databases are exchanged in XML shape.In fact
the flexibility of XMLis such that the limit seemsto be only in the fantasy of the
developers involved.
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But there are technical limitations. The one I am particularly wary of is that an
XMLdocumentis flat text: after having been parsed by a program,it can be kept
in memory as tree of pointers, so that documenttraversal as well updates in
place can be asefficient as they need to be. But, by definition, when serialised for
exchange the document must be represented by a simple string. This means that
even to modify a small leaf, it's necessary to read, parse, validate the entire
document, and then rewrite it all once the changes have been applied. In a context
where XMLis used to exchange messages, or encode a small set of configuration
options this is clearly not an issue. On the other hand, XML cannot be used to
persist in an efficient way a multi megabyte relational database. To make the
situation a bit worse from this same point of view,there's the fact that XML is
quite verbose. Not only binary data must be converted to text (for instance using
Base64 encoding) before it can be inserted in an XMLstream, but even simple text
and numbers seem to drown in a swampoftags, somehow defeating the original
intent of human readability of the document.
Anothertechnical limitation is that parsing XML, despite the deceiving look,is
not trivial, especially in languages such as APL, where character-by-character
analysis of a large string is a performance monster. Simple subsets of XML can be
parsed efficiently by vector algorithms, as shown by Arthur Whitney’s ultra-
concise parser codedin K, but the handling of all the subtleties of the XML specs
is better left to experts and to fast scalar-oriented languages. Once again, modern
APL programmers, instead of re-inventing the usual squared wheel, can resort to
tools written in other languages. Microsoft’s XML parser, to mention one,is a
COM component andit’s completely free: Jonathan Barman showedin a recent
Vector issue (17.4) how simpleit is to use it from Dyalog APL. In the Unix world,
manyJava parsers exist and Sharp APL's Java can probably interface to them via
its Java front-end.
Many grand unifying theories have been proposed since the dawn of modern
computing,in the field of cross-platform, inter-process, inter-application exchange
of information. Every time the developers were promised that it was only a
matter of years before the new paradigm conquered the whole world and washed
away all the previous troubles, finally concluding the chaotic middle-age of
custom solutions. If you are preparing a presentation to the board with the future
plans of your development team, don’t forget to spice it up with a bit of XML and
some extra HTTP, XSD, XSLT, SOAP, WSDL, UDDI, SAX, XPath, XInclude (such
wonderful acronyms!), WebServices and all the other related technologies. They
are being advertised as the brand new ultimate magic tool to solve all the
problems in computing: they play a fundamental role in Microsoft’s .NET
platform, in Sun’s JavaOne, and other big players such as IBM are also funding
research in the field. I will suspend the verdict until 1 know more and I have  
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experienced pros and cons, but, nevertheless, I will continue to spend time
investigating, experimenting, understanding, reporting on, and, whenever
possible, having fun with XML.

 

Quick Reference Diary
Date Venue Event

6-9 Feb 2002 Helsinki, Finland Forests in Finland Vt
6-9 April 2002 Toronto, Canada Toronto SIG with APL2000joint meeting
24 May 2002 RSS, London AGMand VendorPresentations
22-26 July, 2002 Madrid, Spain APL2002 Conference

The Toronto meeting is provisionally scheduled with a tutorial day on the Sunday
and two full days of presentationsto follow. Please check the Toronto SIG website
or email Richard Proctor for more details.
The BAA AGM will (as usual) be followed by several Vendor presentations.
MicroAPL and Dyadic Systems will definitely be there, and there will be a
progress report on the A+ interpreter for Windows.

 

Dates for Future Issues of VECTOR
Vol.18 Vol.19 Vol.19
No.4 No.1 No.2

Copy date 8th March 31st May 6th Sept
Ad booking 15th March 7th June 13th Sept
Ad Copy 22nd March 14th June 20th Sept
Distribution April 2002 duly 2002 (Madrid) October 2002
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British APL Association
Annual General Meeting

2.00 p.m. Friday 24th May 2002
Royal Statistical Society, Errol Street, London EC1Y 8LX

Agenda
1 Minutes of Annual General Meeting 2001

Chairman’s Report
Subscriptions
Audited Statement of Accounts — Treasurer's report
Questions to Committee
Appointmentof Auditor

N
a
n
o

fF
W
N

Otherbusiness
Other business cannot be discussed without giving notice and may require that a
notice is sent to members. If you wish to raise a matter of other business, please
let the secretary know by 31st March 2002at the latest.

Anthony Camacho, HonSec, January 2002

VendorPresentations
There will be a full programmeof Vendor presentations immediately following
the AGM, with a teabreak around 3:00. MicroAPL and Dyadic Systems will
definitely be among those presentingthelatest features of their APL systems.

Committee Nominations for 2002-2003
Nominations are invited for next year’s committee, to hold office from 1st May
2002 to 30th April 2003. Please send the name of the nominee (who must have
consented to stand), the proposer and the seconder(all must be membersof the
Association) to the secretary, Anthony Camacho, 11 Auburn Road, Redland,
Bristol BS6 6LS or by email to acam@tesco.net. Nominations must be in the
secretary’s hands before the 31st March 2002.If there is more than one nomination
for any postthere will be a postalelection.
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The A+ Project — Progress Report
Current Status
The first thing to say is that there has been a steady trickle of interest in the
website at www.vector.org.uk/aflat/:
 There was a major

peak when Vector 18.2
was mailed, followedData for the last 15 weeks, weekly totals i | flii Total dowriloads to date 447 y a rather flat patch,followed by a steady
download rate at
about20 per week.

Hits on the Aflat pages

The online manual
has been getting a
similar smattering of
hits, spread quite
evenly across all the
pages.

 

3 Home page ME Downloads  Several people have
mailed in substantial

pieces of A+ code, and Sasha Skomorokhov has nearly completed the ‘Weigang’
translator which will turn ASCII-mode A+ to APL mode and back.

 

Of course, nearly everyone would like a ‘real’ APL session; only Sasha is
completely happy with Emacs andthe console wealready provide!

Next Moves
At the Vector working group on January 19th, Stephen Taylor volunteered to
manage the next phase of the A+ project, with the object of having APL in use in
ten British schools at the beginning of the 2003-4 school year. We will shortly be
asking the BAA for the funds to complete the port of the interpreter (which must
nowlose the last vestiges of its Unix heritage) and to begin the design work on
the kind of environmentwebelieve will be necessary to achieve Stephen’s goal.  
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Sustaining Members’ News
Dyadic Systems Ltd
Dyalog.Net
Dyalog.Net is now in the final Beta Test stage and will be ready soon after the
availability of the MicrosoftNET Framework, which is imminent.
Dyalog APL for the Microsoft .NET Framework is the result of a collaborative
effort between Dyadic and Microsoft that began in December 1999. Working
alongside Microsoft as theNET Framework code has been developed, Dyadic has
integrated Dyalog APL with the .NET product so that all of the features and
capabilities of this new computing platform will be available to Dyalog APL
programmers the moment .NETis shipped by Microsoft.
The Microsoft -NET Framework is a highly object-oriented technology whose
functionality is implemented in terms of .NET Classes. It comes with a huge
numberof built-in classes for performing all mannerof tasks, including an object-
oriented implementation of the Windows GUI anda set ofclasses for developing
Internet applications. A third-party .NET class industry is already emerging.
Building upon the namespace technology and syntax that is central to Dyalog
APL, Dyalog.Net provides syntax for using .NET classes from APL that closely
follows the syntax used by other programming language. Dyalog.Net makesit as
easy to use .NETclasses from APLas from C# or VB. Furthermore, sample C# and
VB code published in help files and manuals can readily be transposed into the
APL environment.

-Net Classes
Notonly is it easy to use .NETclasses in an APL application,it is also very simple
to write new classes in Dyalog.Net which can then be exploited by other
programming languages and development environments. For example, you could
write a class that exposed a whole set of actuarial formulae and calculations
(easily and efficiently expressed in APL) which can then becalled directly by an
application written in Visual Basic, or from an Excel spreadsheet.

APLScript, DLLs and .EXEs
Dyalog.Net includes APLScript, a scripting version of Dyalog APL that supports
the use of APL in character based ASP.NET Web Pages and Web Service script
files, APLScript may be used with or without traditional APL workspaces, giving
you a variety of options for implementation.
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-NET Classes written in Dyalog APL are saved for you as DLL files and are
indistinguishable from classes written in other languages. You deploy a
Dyalog.Net class by simply supplying the DLL file together with
DYALOG10.DLL, the Dyalog.Net engine.
Also new in Dyalog.Netis the ability to package a workspace as a .EXE that can
be distributed as a stand-alone program depending orly upon DYALOGI0.DLL.
This facility applies whether or not your application makes use of the .NET
Framework.

Internet Applications
The .NET Framework is not just about classes; it includes some major new
technologies for implementing Internet and Intranet applications and Web
Services. Through Dyalog.Net, all these new technologies are immediately
available to the APL programmer.
ASP.NET is a new Microsoft technology for publishing web pages. ASP.NET
supports server-side scripts, including APLscripts, that create web pages on the
fly. Now you can very easily harness the power of APL to the Internet and
generate pages that are not just simple database lookups, but contain the results
of really complex calculations.
Web Services are classes that expose their functionality over the Internet.
Typically, a Web Service contains methods that take arguments and return
results. You can think of a Web Service as a set of remote procedurecalls, but calls
that are processed over the Internet. Dyalog.Net allows you to develop, debug,
test and implement Web Services in APL. This means that, subject to security
controls, you can quickly and easily make your APL functions directly accessible
to any .NET program running on any computer that is connected to the Internet.
Whether implemented as Web Pages or Web Services, Dyalog.Net APL codeis
controlled and run by the ASP.NET engine inside Microsoft IIS. Dyalog.Net web
applications are managed in the same way as other Internet applications and
require no specialized knowledge for deployment.
Dyadic has surely removed the final barriers for the successful exploitation of
APL on the Web;therestis up to you!

MicroAPL Ltd
Our new cross-platform APLX rangeof interpreters for Windows, MacOS, Linux
and AIX — announced in Vector 18.2 — has received an enthusiastic response from
APLers around the world. (Our favourite comment came from a user who

10  
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described it as ‘my best Christmasgift’.) We thought we would focus in this issue
of Vector on two areas which weareoften asked about.

Portability of APL code
The APLX interpreter itself is 100% upwards-compatible with our previous
APL.68000 and APL Level II products. This meansthat the languagespecification
is very similar to IBM’s APL2, with the addition of a number of commercially-
oriented extensions (but without complex number support). IBM APL2
workspaces can be imported using ) IN. Users have also reported that converting
code from APL+Win is generally straightforward. See our web page
http://www.microapl.co.uk/apl/spec.htm! for a summary of the language
features.
Of course, the real compatibility issues arise not so much in the core APL
language, but in the operating-system and GUI support. User-interface
programming in APLX is based on the OWI system function, and we have tried
very hard to make this as compatible as possible across MacOS and Windows.
This means that APLX applications can easily be written to be platform-
independent, adapting automatically to the look-and-feel of Windows, MacOS 9
or Mac OS X.
Wehave also ensured that old APL.68000 and APL Level II Mac workspaces can
be loaded and run with very little change, although in some casesit will be
necessary to )COPY new versions of some of the utility workspaces supplied
with the product. The OWI implementation of APLX is upwards compatible with
our previous Macproducts, with a few minor exceptions.
Existing APL+Win GUI code, written using the OWI facility provided by
APL2000,Inc, will require some modifications to run under APLX. However, we
have tried to retain as much compatibility as possible, so that in most casesit is
reasonably straightforward to take an existing APL+Win GUI application and
convert it to run under APLX on Mac OS 9 or OS X (or Windows, of course).
Dyalog APL applicationsare likely to require bigger changes.

Runtimelicences
MicroAPL pioneered the conceptof freely-distributable runtime versions of APL,
and many users have asked whetherthis facility will be available for APLX. The
answeris that we will shortly be announcing an APLX Packager which takes your
APLX workspace, and converts it to a standalone Mac or Windows application,
which you can distribute without paying royalties to MicroAPL.

11
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If you would like to be kept informed of this and other developments,pleasefill
in the feedback form on our web site http:/ /www.microapl.co.uk/apl.

APL2000 Inc
APL+Win Version 4.0
APL2000Inc. is pleased to announcethe availability of APL+Win version 4.0 for
Windows 95/98/NT/ME and 2000 in the United States and Canada. The
International Version will be available shortly.
The most remarkable enhancementto this version of the software is the addition
of the APL.Grid object to the APL+Win class library. This ActiveX control
provides for the display of APL derived data in a familiar spreadsheet format. An
APL.Grid workbook can contain multiple pages with the customary tabbed
interface, complete with row and column headings,fixed panes, cell decoration,
and otherfeatures familiar to users of commercial spreadsheet programs.
While the grid object does not contain a calculation engine, direct transfer of
array-oriented APL data into and outof the grid allowsthe interpreter to easily
handle all computational needs. Customizable formatting for text, numbers,
dates, times and currency data types is provided. Localization to native standards
for dates, times, currency, and numerics is supported, as is specialized formatting
based onvalue(e.g., negative currency amounts).
Mostall aspects of the grid are accessible under program control, but a standard
user interface is provided as well. Cell content is easily edited by a user and
verifiable by the program. Cell selection is accomplished with the usualactions,
and multiple cell ranges are supported. The potential for a truly unique user
interface is enhanced by several special cell types. Rather than data, a cell can
contain a button, a combo box,or a check box. Tooltips can be provided to explain
the content or function of specific cells, and overlay images can besetinto cells to
provide visual cues.
APL.Grid, as an ActiveX control in APL+Win, also benefits from those
enhancements madeto almostall controls in the class library. Chief among these
are new properties which make the provision of truly context-sensitive help
easier. Version 4.0 also enables use of the question mark button on form borders
to allow for the implementation of “What's This?” help. All visible controls now
have a noredraw property which can help control screen flicker when updating
complex forms, and the new imagelist operation of the Draw method allows easy
visual customization ofall controls.

12  
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Other areas of the system have been enhanced in this latest release. Interaction
with printers has been augmented by better connection with the standard
Windowsprint dialog boxes. Printer capabilities such as paper bins andcollation
are now easily available to your functions. You can easily find or set the default
printer, and can now detect and use printer resources connected to your
application’s station by a network. Specific controls have had their capabilities
enhanced as well. The Combo box has been extended to support images and
indents; the RichEdit contro! supports bullets, indents, and paragraph numbering;
and the Selector (tab control) offers new options for tab appearance and
behaviour. More controls now benefit from enhancedtooltip support, and overlay
images have been added to more controls’ display.
Enhancements for those in special circumstances round outthe list of features in
this release. Large applications may benefit from a greatly increased maximum
file size for both componentandnative files, and a doubling of thefile tie quota.
Applications using ActiveX objects can exploit an expandedcalling syntax which
can chain method calls, name parameters explicitly, and reference defined
constants. Your applications havebetter control of their INI files, both in accessing
them and creating them, and can initialize themselves without displaying the
APL+Win banner.
Andlast but not least, APL+Win now comes with a full complementof printed
documentation. The three-volume perfect bound set contains a newly revised
User Manual, Systems Functions Manual, and a Windows Reference manual. The
text of the printed documentationis still distributed on the APL+Win CD, along
with a comprehensive help system,practical utilities, and sample workspaces.
For the latest on this release, or to learn about our other products, please visit us
at http:/ /www.apl2000.com

New APL2000 Distributor for the UK
APL Systems IDC SL of Madrid, Spain have been asked to provide sales and
support services for APL2000, Inc., a COGNOS, Inc. company, in the United
Kingdom. The Bloomsbury Software Company Limited, the former APL2000
distributor, have been merged with WebGain Ltd. Fred Honea, the contact at APL
Systems, says he is looking forward to working with the APL users in the UK.
Fred adds that APL will provide maintenance and support in the UK in addition
to providing made to order courses of instruction. If anyone needs any
information or has a question, please call or email Fred at +34 60 680 5949 or
fhonea@ap12000.net.

13
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The Bloomsbury Software Company Ltd. have long been a strong supporter of
APL in the United Kingdom. In response to changing market conditions,
Bloomsbury have chosen to concentrate on the webcentric aspects of their
business. This was accomplished by an alliance with WebGain Ltd. and a
cessation of APL activities in the UK earlier this year. We are all fortunate that
APLSystems IDC SL have been able to step into the breach and offer both sales
and support to our APL users who have formerly depended on Bloomsbury.

Trial Version of APL+Win
APL2000, Inc. are currently studying the possibility of releasing a trial version of
APL+WIN.It would be based on Version 3.6 and would not include a Runtime
version, adf files, nor hardcopy manuals. The price would be about one fourth
that of the full version and, of course, the upgrade to the full version 4.0 would
carry an attractive price. It could be downloaded or packaged and mailed as a
CDROM.

Causeway Graphical Systems Ltd
Perhaps the Internet really is changing the way some of us do business. The
received wisdom has always been that you cannot “make a million dollars with
ProductX” unless you first burn a huge amount of someone else’s money
promoting it. Causeway is taking the “better mousetrap” approach whichis a
complete opposite - build your product, write about it on the internet, wait for
the world to find you. It worked for Google, and it seems to be working for us.
GraPL.NET really is just RainPro in a box, so it is first and foremost a
programmer's tool. Programmers just go trawling the internet (unlike managers
whoread the expensive promotions in glossy journals) and if they like what they
see, they grab the demo,try it, then tell the manager to go and buyit.
This is good newsfor all you budding millionaires out there. APL is a way that a
small company can build a better mousetrap andget rich selling it while staying
small. APL lets you keep control of your codebase and your vision, and allows
you to move quickly to respond to customer needs. What’s more you can test
your product in a very demanding (but very tolerant) market segment; the
APLers of the world will not only road-test it for you - they will most likely fix it
when it breaks and mail you thefix!
This way, wegetall the benefits of Open Source development(in a strictly limited
domain) and at the end a product that knocks the socks off all those ‘real’
programmers out there who have never heard of APL. Thanks guys!
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The Vector Product Guide
compiled by Gill Smith

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

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

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

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

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

All contributions and updates to the Vector Product Guide should be sent to:
Gill Smith, Brook House, Gilling East, York, YO62 4JJ. Tel: 01439-788385,
Email: apl385@compuserve.com
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COMPLETE APL SYSTEMS
COMPANY PRODUCT PRICES(£) DETAILS
Dyadic IBM RS/6000 MD320 11,736 APL POWERSstation (Greyscale) 27.5 MIPS,7.4 Mllops RISC

Processor 8Mb RAM, 120Mb Disk19" 1280x1024 Greyscale Graph Display AIX, OSF Motif, DyalogAPL (1-user)
IBM RSY6000 MDaz0 13,817 APL POWERstatlon (Colour) 27.5 MIPS, 7.4 Mflops RISC

Processor 8Mb RAM, 120Mb Disk16" 1280x1024 Colour Graphics Display AIX, OSF Molif, DyalogAPL. (1-user)
IBM RS&v6000 MD320. 22,656 Advanced APL POWERstation 27.5 MIPS,7.4 Mflops RISC

Processor 16Mb RAM, 320Mb Disk, 150Mb Tape16" 1280x1024 Colour Graphies Display AIX, OSF Molif, DyalogAPL(1-user)
18M FAS/6000 MD520, 37,114 APL POWERsystem (8-users}27.5 MIPS,7.4 Mllops RISC.Processor 16Mb RAM, 320MbDisk, 150Mb Tape CD-ROMDrive,16 PortsAIX, Dyalog APL (2-8 userficence)
IBM S600 D530 72,054 APL POWERsystem (16-users) 34.5 MIPS, 10.9 Mllops RISCProcessor 32Mb RAM, 1.34Gb Disk, 2.3Gb Tape CD-ROMDrive,16 PortsAIX, Dyalog APL(8+ userlicence)
IBM FIS/6000 MD540 122,842 APL POWERsystem (32-users) 41 MIPS, 13 Milops RISCProcessor 64Mb RAM,1.7GbDisk, 2.3Gb Tape CD-ROMDrive,32PortsAIX, Dyalog APL(8+ user licence)

Optima IBM Compatibie poa Complete networked orstand-alone solutions including
configuration installation, maintenance and commissioning,

APL INTERPRETERS
COMPANY PRODUCT PRICES(£) DETAILS
APL Borealis Inc, Dyalog APL poa Distributor of Dyalog APL. products trom Dyadic

APL2000 poa —_Distributor of APL2000 products
APLSystems IDC SL APL+Win v3.6 Full version 1895 A 32-bit Windows-hosted interpreter that runs under WindowsQ8/9E/MEINTIXPUpgrade to v3.6 from v3.x 47s

to v3.6 from APL#Win v2.x 10394
to v3.6 from APL"Plus illvi.x 1249.
Migration to v3.6 from APL*Plus I!
or APL+Plus PC
APL+Unix

Beautiful Systems Dyalog APLIW for Windows poa
Dyalog APLfor Unix poa

Dinosoft Oy Dyalog APLW for Windows poa
Dyalog APLfor Unix poa

Dittrich & Partner APL#Win poa
Dyalog APL poa
IGM APLproducts poa

Dyadic Dyalog API. tor DOS/386 995

Dyalog APLIW for Windows 995

(Please contact us for details.)
USDistributorof Dyalog APL products from Oyadic.
SeaDyadic listing for product details.
Finnishdistributor of Dyalog APL products.
Sea Dyadic's listing for product details.
Cognos/APL2000 Inc products
Dyadic Systems Ltd. products
Second generation APL for DOS.Runsin 32-bit mode, supportsvery large workspaces. Unique “window-based" APL DevelopmentEnvironmentand Screen Manager, Requires 386/486 based PC orPS/2, at least 2Mb RAM, EGAor VGA,DOS3.3 oF later.
Asabove,plus object-based GUI developmenttools. Requires
Windows 3.0 orlater.
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DynArray

|-APL Ltd

(BM APLProducts

Insight Systems

J Austra

JSoftware Inc.

Dyalog APLfor Unix 995-12,000

DICEfor Windows:

FAPUPCof clones
|-APL/BBCMasterFAPL/Archimedes
TryAPL2
APL2 PC (USVersion)
APL2 PC (EuropeanVersion}

APL2 for O&/2 Entry Eclition
APL2 for OS/2 AdvancedEdition

frea

$630
£348

$185
$650

APL2 for Windows version 1.0 $1500
APL2 Puntime environment $250
APL2 for Sun Solaris $1500
APL2 for AIX 6000 poa
APL2 Version 2 poa
APL2 Application Envt Vn2 poa
Cognos/APL2000 Inc poa
Dyadic Systems Ltd, poa
IBM poa
J poa
Oyalog APL poa
Causeway Products poa
Structural Analysis Software poa

Jon the Webonline registration ...
J Professional(online reg.) $895
J Standard (online reg.) Free
Books and accessories
J Dictionary $50
J Phrases $50
J Primer $50
Fractals, Visualization and J $80
Concrete Math 340
Exploring Math $50

Second generation APLfor Unix systems.Available for Altos,
Apolio, Bull, Dec, HP, [8M 6150, IBM RS/6000, Masscomp,
Pyramid, NCR, Sun and Unisys machines, andfor PCs and PC/2s
tuning Xenix or AIX. Oracleinterface availablefor IBM, Sun andXenix versions,
‘Software developmentkit which includes an APLinterpreter as aDLL andthe ability to run and Tink existing and new APL code tonon APLcode such as VB, C/C+4, Java andintegration withvarious Windows software applications and database packagessuch as MSOffice.
1Sconforminginterpreter. Supplied only with manual(see ‘OtherProducts' for accompanying books).As aboveAs above
APL2 for educationalor demonstration use. Write, fax or Email toAPLProducts; specity disk size desired.
Product No. 5799-PGG. PRPG Number RJ0411.
Orderfrom 1-800/1BM-CALL
Product No, 5604-260, Part number 38F1753.
Fromall IBM dealers,including MicroAPL.
Part No 89G1556.
Part No 8961697,Contains all facies of the Entry Edition plus:DB?interface;co-operative processing TCP/IPinterlace; tools forwriting APs; TIMEfacility
Product No. 5639-046, part number 4229558.
Part No, 99L8419 - Packagerand runtime CDs. Oneadditional
runtimeinstall $200, 5 additionals $900, 10 $1,500.
Product No. 5648-065,
Product No. 5765-012.
Product No. 5688-228.Full APL2 system for S/370 and S/390
Product No. 5688-229, Runtime environmentfor APL2 packages
Leadingdistributor of APL2000 products in Denmark
Leading distributer of Dyalog APL products In Denmark
Leading distributor of IBM APL & GraphXproducts In Denmark
Distributor for Austria and Switzerland
Distributor
Distributor
Complete package by IG Zenkner&Handel to pertorm structuralanalysis/engineering catcutations. Also suitable for dynamicproblems,8.9. earthquake simulation,
includes manual set and one year of updates
Free for download only
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Lescasse Consulting APL+PC

APL+Unix
APL+DOS
APLIWIn
Dyalog APL

MasterWork Software Manugistics Products and IS!
MicroAPL APLX for Windews/MacOS

APLX ServerEdition

Oasis Dyalog APL.
APLSPLUS
APL.68000
APL2

Omega Zero
Optima Dyalog APL
RE TimeTracker Oy APL+PC (APL"PLUS/PC)

APL+DOS (APL'PLUS II}
APL+Win (APL*PLUSIII), APL+Link
APL+UNIX
APL*PLUSSharefile

Soliton Associates SHARP APLfor OS/390
SHARPAPLfor UNIX
SHARP APLfor Linux

Strand Software Canada
All APL*PLUSproducts

poa
poa
poa

poa
Dyadic and JSoftware products poa

USA
Dyadic and JSoftware products poa.

APL PACKAGES
COMPANY PRODUCT PRICES(£}
ADAPTASoftware MPS. poa

FBS poa
DAP poa

Adaptable Systems FLAIR poa

Adaytum Adaytumn .Planning poa

Lescasse Consulting is the exclusive APL2000 distributorin Franceand also distributes In Switzerland and Belgium.Call forprice quotes,

Frenchdistributorfor Dyalog
New Zealanddistributor
Cross-platform APL development environment with GUIprogrammingfacilities. Interpreter modelled on APL2, Available forWindows 95/98/ME/NT/2000/XP, Mac OS 8 and Mac OS X.
For running large multi-user APL applications on x86 Linux,RS/6000 AIX,and Windows NT/2000.
Dyadic Systems
Manugistics
MicroAPL Lid
(BM
A "small simple and fast" alternative to APL
Fully fledged Windows development environment.
Complete APL+ andStatgraphies product range and links tovarious 3rd party products.

for IBM OS/390 mainframes
for SunOSand IBM AIX
forIntel Linux

All APL*PLUSproducts including upgrades andeducational.

DETAILS
Master Production Scheduling
Forecasting and Budgeting System
Distribution Requirements Planning
Finite loader and interactive rescheduler. Customisable full-functionscheduling system. (Available outside Australia by specialarrangementonly.)
‘Adaytum e.Planning offers a Web-based solution that combinesplanning, forecasting, budgeting, modelling and reporting in a single,integrated application.
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APL Software\Services
APLUtilities

APL Systems IDC SL APLiLinkpro 3.0 New System
Upgrade to v3.0from APL+Linkpro-32from APL-Link or APL+Linkpro
GraphX(Includes ChartX)
GraphX Lite (No distibution)
SPREAD(An APLgrid contro!)
QPLOT(xy plotting in APL)
awin

Beautiful Systems ASF_FILE
NAT_FILE

OBF_FILE

SF_READ

Causeway CausewayPro for Dyalogh¥
RalnPro Business Graphics

NewLeattor Dyalog and +Win

Cinerea AB ORCHART

CODEWORK S-way TANGRAM

 

poa

646
280474
599
340
86
47

215
$a99
$299

$299

400
250

400

250

Software: mostly AWSfor DOS,uilies for most APLinterpreters.Public domain APL*Plus v10 with on-screen documentation andinteractive tutorials. APL Conference Software, Books: APL usermanuals tor STSC,(BM, and Sharp. Request email catalog fromdick.holt@juno.com.
Database Access SQLClient for OBDC

(Runs APL+DOSfunctions in APL+Win}

Dyalog APLW auxiliary processor for access to APL‘PLUS/PCAPL component files (*.ASF).
Dyalog APUW auxiliary processor which emulatesthe
APL"PLUS/PC quad-Nnativefile subsystem for access to the DOSfite systern,
Oyatog APLAV auxillary processorforefficient block mode access.ta dBASEformatfiles. Designed to getlarge amountsof data in and
outof dBASE,Notsulted for random access to small amounts ofdata (it does not handle keys).
Dyaleg APLW functions to read APL*PLUSdataobjects of any
type orstructure from *.SF style componentfiles created byAPL*PLUSIIorIt,
Causewayapplication development plattorm tor Dyalog APLW.
Theutimate graphics toolkit for the APL developer. Adds 3Dcharting capability, Web publishing andclipboard support to theshareware product. Charts can ba included in Newteaf reports.Functionally compatible across Dyalog/W and APL+Win,
Frame-based reporting toolwith comprehensive table-generationandtext-flow support, Offers multiple master-page capability,bitmap wrap-around and on-screen preview with pan and zoom.Fully supported on Oyalog(W and APL+Win
Organization chart package for 18M APL2/PC.Full & heavily
commented source codeincluded- free integrationinto otherapplications. NB: ASCII output with line-drawing (semi-graphic)characters for boxes.
3-way TANGRAMis a DSS-OLAPproduct, basically a powerfuland versatile handler of multl-way tables (also known ashypercubes). It entails 46 analysis modutes, includingcomputations, cube merging, sensitivity analysis, time intelligence,free format queries, HTML and LaTeXoutpuis. Currentversion is7.0 At the time of writing, the product is avallable on Dyalog APL8.3.1 for Windows 96/S8/NT, Future plansinclude an APL+WINversion andlater a LINUXversion.
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Cosy

DynArray

KMW

FAPL Lid

IBM APLProducts.

Insight Systems
JAD Software

Lescasse Consulting

K,CoSy $30% yrsub _K.CoSy is a general purpose computing and programmingenvironment constructed, all in open code,in Arthur Whitney's veryhigh level, yet structurally transparent Array ProgrammingLanguage,K , and its tightly coupled GUI. K.CoSyIs an extremelyproductive environmentin one of the most powerful and fastest ofAPL's progeny, andtherefore,likewise,ofall languages. K.CoSyprovides a workspace-tke interactive development environmentpreviously impossible in K. Because ofits unique open constructionwithin tha languageitself, this environment{s clearly competitive Inalarge domain with the APLs from the other vendors, for Just atoken cast, K.CoSy notepadnature,interactivity, and open K codevocabulary make leaning Arthur Whitney's K far less daunting and
tar more productivethatits raw console, or any extemal scriptingmethod, K.CoSybeing young and developing opencode,lendsitsetf to offer by subscription. Charter subscriptions are just $30(half that for students ) . ( Requires separate downloadof K fromKx.com.)

DynaWeb Server poa —_Awebserverproviding web based access to applications runningon the DICE interpreter from DynArray,of on an IBM mainframerunning APL2.
DynaHarry poa  ADSS system whichoffers the next generation capabililes forcurrent APLDI, [C/E and ICM users. It comeswith HOLAPcapabilities, multisystem access to @ wide variety of databases and

dala warehouses.
Dynatink pos An ODBCclientInterface for DICE and IBM APL2 programs.
4XTRA poa

_

Networked, Windows/Unix based Front End and Middle OfficeForalgn Exchange and Money Market Dealing System. Scalabletrom 1 user to 120+.
Inca poa Software Change ManagementSystem. Enables the user to co-ordinate developmentwork from several sources, resolve clashes,

promote workItemsfor testing and configure releasesto aliveenvironment.
Maya poa

_

APLcode file manager. A comprehensive sulleof tools glving amulli-window IDEstyle interlaceto file based APL code. Offersfeatures such as copying from file tofile, object comparison, stringsearch, style formatting, hot-spot editorfor filed objects (Includingvariables), etc,
Aztec poa System shell for APL development. Manages reaHime and batchapplications across multiple platforms. Offers standardised errortrapping, job scheduling, task communication and recovery/restartfeatures.
Educatlonal workspaces 5 PCformat disks with the examples ftom: Thomson. Esplnasse(Kits1-4), Kromberg, Jizba & FinnAPL.All the examplesto save yourfingers!
AGraphical Statistical System $250 for DOS, Product Number 5764-009
{AGSS) $500 for Workstations (OSV2, Alx, Solaris), Product Number 6764-092

$2500 for OMS, Product Number 5764-011
Causeway poa —_Laading distributor of Causeway products in Denmark
All our old products are now either OEM‘, in the public domain, out of date, oraif of the above. We'll be back?
JAD SMS poa JAD SMSis a multi-user software management system for DyalogAPL™ based onshared,hierarchical databases. JAD SMSdatabaseslat you keep historical versions of apl items as well asattributes such astimestamp, user nama and documentation, Thesottware includes a graphical userinterface as well as specializedfunctions for Inclusion in applications, No charge for single-userversion; $100/uset for multiple users
APL+Win Monthly Training $600 Download 50+ page document about APL+ programming eachmonth, You alsa get oneor more workspaces full of re-usable APLsoda and sometimes additionalfles or products.
Advanced Windows Programming $95 200-page book plus companion disk on interfacing APL and Delphi.Contalns full coverageof Delphi-2, +Win and Dyalog.
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Unga Allegro

‘Qualedi

RETimeTracker Oy

Warwick University

Weighahead Systems Weighahead Windows

Zark

DLL parser for APL $250

Delphi Forms Translator 3195
APLsLink Pro poa
SQAPL Pro poa
RainPro poa
NewLeaf poa
GraphX and ChanFX poa
Formula One and Dyalog APL $95
FACS poa
QWin poa
oDBc/127 poa
Qualedi $850-§5,500
ulTw poa

AJGRAPH poa

ECCO PROwith APL poa

NEWT TCP/IP SDK with APL poa
DB+ poa

BATS 250

FAB free
Weighing System (3WS) poa

APLTutor (PC) $299
APL Tutor (MF) $5000
Zark ACE $99
APL Advanced Techniques.... $59.95
Communications $200 pe, $500 mt

Parse any Visual Basic DLL declarationfile into a set of quadNA
definitions. Tum constants and structures into APLvariables.
Available for APL+Win and Dyatog/W,
Design forms with Delphi and tum them automatically into APLprograms which recreate the same form (Win and Dyalog/W).
ODBCinterface for APL+Win
ODBCinterface for Dyalog APLW
Highly customisable 2D and 8D publication graphics for APL+Winand Dyalog APLW
Page layout and printing tools for APL+Win and Dyalog
High-quality business graphics for APL+Win
100-page book + companiondisk on how to usethe Formula OneVBXwith Dyalog APLW
EMMA-likeinterface to DB2 or ODBC databases
Legacy DOS Windowing support for APLaWin,
IBM AP127-ike ODBCInterface for APL+Win and Dyalog APLW
Electronic Data Interchange (EDI) translation software for the PC,with strict compliance checking.
‘Comprehensive high-lavel Windows Userinterface brary forAPL+Win and +Il v5.1, Comprehensive spreadsheets, replicatedfields, special field types, etc. 16 and 32 bit versions available.
Graphpak-compatible 2D graphics package for «Win and +DOS.Includes muiti-window support, print and metafile support. No DLLsrequired,
Leading groupand personalinformation managementsystem withcomprehensive customising. Supplied with sample +Win workspaceto interface to ECCO databases via DDE.
{ead TCP/IPSDKwith Interfaces to all protocols. Supplied on 3CDROMStogetherwith a sample +Win workspace.
Database interface for APL+DOS under Windows.Allowscombining character-based APLapplications with ODBC-compliantdatabases such as Oracle and SQL-server.
Menudriven system for time series analysis and forecasting usingBayesian Dynamic modelling. Price is reducedta £35 for academicinstitutions.
Training program for the above.
Recipe Welghing Systemfor Manufacturing Industries.Pharmaceutical, Cosmatics, Foods etc. Works without keyboard ormouse. UsesElectronic Balances, Laserscanners, bar codes andtabel printers.
APL computer-basedtraining. Available for APL*PLUS PC &
APL"PLUSIl. Demo disk $10.
Mainframeversion.
APLcontinuing education. APL tutor newsandhotline phonesupport.
48€pp.book,(ISBN 0-9619067-07)Including 2-disk set ofutilityfunctions (APL*PLUS PG format).
Move workspacesorfiles between APL environments.
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APL CONSULTANCY AND DEVELOPMENT
COMPANY PRODUCT PRICES(£) DETAILS
Adfos Consultancy poa Development, maintenance, conversion, migration, documentation,of APLproducts in all APL environments
Ajay Askoolum Consultancy poa —_APL+Win development and migration of actuarial, financial,mathematical applications.
Andrews Consultancy poa APL programming andanalysis, Year-2000 legacy systoms,algorithms, tree-processing.

 

APL Borealis Inc. Support and Davelopment poa APL. Software Support and Development. Specialists since 1979 inSharp APL, APL*Plus, APL+Win, Oyalog APL
APLSolutions Inc Consultaney poa APL systems design, development, maintenanea, documentation,tasting and training, Providing APLsolutions since 1969.
APLSystems IDC St. Consultancy poa Consultancy and maintenanceavallable byretainer or on call.
AUSCANSoftware Consultancy poa APL software development,training
Camacho Consultancy poa Manuals; feasibility reports and estimates; analysis and

programming: APL and MS Windowsapplications; Sharp, SI APL,
APL*PLUS, APL2/PCand other APLs spoken,Fixed price systems:a speciality

Ray Cannon Consultancy poa APL, G, Assembler, Windows, Graphics: PC and mainframe
Causeway Consultancy and Training poa —_Orrsife training for Causeway, RainPro and NewlLeat.Customisation and enhancament to meatlocal needs, Code reviewand pre-implementalion check of Causeway applications.
Paul Chapman Consultancy 250-500 24-hour programmer: APL, Smalltalk, C; Windows front end designa speciality.
CODEWORK Consultancy poa Development, maintenance, migration, documentation of APLapplications. Speciality: info systemsfor top executives,internetapplications.
Co8y Consultancy poa —_CoSy.com,Coherant Systems, provides rapid developmentIn the Klanguage andassociateddata base products, with a particularinterest in quantitative(financial ) modeling.A greatdeal can be done in a day.
David Crossley Consultancy poa Experiencedin larga APLsystem developments since 1969 for PCor mainframe.
Dinosoft Oy Consultancy poa Specialised in very large databases.
Dittrich & Partner Consultancy poa —_APL programming andanalysis; APL workshops and training onthe job
Dyadic Consultancy poa APL and Unix system design, consultancy, programming andtraining.
Dyndrray Consultancy poa —_DynArray offers consultingin the areas of DSS, Y2K and APLprograms upgrade/convarsionto modem Webenabledplatforms.
Evestic AB Consultancy poa —_Excollent track record from 15+ years of APLapplications inbanking,insurance, and education services.All dialects, platformsandproject phases, SQLexpertise.
First DerivativeAnalytics Ltd. Consultancy poa Analysis, design, prototyping, development & testing of APL{especially financial) applications: Sharp, Dyalog APLW.
Goneral Sofware Consultancy from 200 Over 20 years experience with every version of APL,largemainframe systems and small PC based programmes.
Godin London Inc Software Development poa Wehaveapplicationsin the food manufacturingfield,travel agencyand airline bookings field and in product lease management.
HMW Consuttancy poa System design consultancy, programming. HMW specialize inbanking andprototyping work,
Hoekstra Systems Consultancy poa APL consultancy, programming, etc. Also UNIX system

administration
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Michael Hughes Consultancy

INFOSTROY Consultancy

Insight Systems Consultancy

JAD Software Consultancy
Kuk Consultancy andsoftware development

Phit Last Consultancy
Lescasse Consulting Consultancy

Lingo Allegro Consultancy
Lucas Solutions Consultancy
George MacLeod Consultancy

MackayKinloch Utd Consultancy

MasterWork Software Consultancy

Milinta Ine Consultancy

Ellis Morgan Consultancy
Oasis Consuttaney
Omega Computing Consultancy
Optima Consulancy

RadSys Technologies Consultancy

poa, competitive

poa

poa

poa
poa

poa

poa
poa

260-500
poa
poa
poa

poa

APLconsultant with 20 years experiencewith all versions of APL. |can create your dynamic Web sites usingthe full power of APLworking with Microsoft IIS (Intemet Information Service) onWindows NT oF 2000, | also undertake System design,Programming and Maintenance onall platforms, parllcularly MSWindows.
Broad experiencein various APL platforms. Special skills andknowledge in developing complex applications for investment,financial and construction markets. Implementation of hybridsolutions based on APL, Delphi, C++, VBA, SQL. servers.
Wehave experience with just about every APL system and platformin commonuse during the fast 20 years, from SHARP APL underMVSor Linux to APL+Win and in particular Dyalog APL. under
Windows 9x, NT or 2000. if you have decisions te taka aboutadapting your APLapplication to take advantageof emergingtechnologies, or would like your strategy reviewed, glve us a call.Wehaveextensive experience in all areas of APL development,from legacysystems, up, down and sideways migrations,to thedevelopment and support ofshrink wrapped solutions based onAPL, Even if we don’t have lime to do the work ourselves, we willknow where to find someone whois an expert in yourversion ofAPLandyour application area, on your continent.
Systems design and development, project management, technicalmanuals,financial and actuarial expertise in APL,
APL-basad data management:conversions, ad hooanalyzing tools,well-interlaced methods for defining, processing and browsing ofmulti-dimentional reports. Rapid custom softwara developmentbased on proven modulartoolset approach,
APLconsultancy, modeiling and programming.
A rangeof consultants, experts in Windowsprogramming, withAPLsWin and Dyalog APL/W.More than 100 major APL.applications already developed. Weall have additional expertise inFormula One and Delphi.
General APL consulting, internet website development, migrationand downsizing, performancetuning, education and training.
Rates depend on task andlocation.
Design and programming of new APLapplications. Enhancing andmaintaining existing APLapplications. Porting existing APLapplications from one APL system to another. Supporting users ofAPLapplications, Experiencedon bath mainframe,UNIX and PCAPLinterpreters.
Design, analysis and programming for banking, insurance andpensions, financial planning and modelling, corporate performanceand legat reporting
Consulting and J programming for economattics and statistics inpublic policy, health and food industries.
Design, development, maintenance, conversion, documentation Inall APLs, most APS and somaspecific Sharp products (LOGOS,ViewPoint, Retrieve). Experience In multi-user, multi-task systems,databases, Windows programming.
Business Forecasting & APL Systems.
Expertise in APL system design, Project management, conversion,migration, tuning; for all APL. versions (10+ years experience)
APLconsultancy, programming, ate,
A rangeof consultants specialising in all areas of pharmaceutical,industrial andfinancial systems with 5-15 yrs experience on bothPC and mainframe.
Areasof expertise: financial systems, risk analysis systems,healtheare systems.
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Resources & Results Consultancy

RE Time Tracker Oy Consultancy

Rex Swain Consultancy
Rochester Group Consultancy
Shepp & Associates Consultancy
Snake Island Research IncConsultancy

SovAPL Consultancy
Strand Software Consultancy

Sykes Systems Ine Consultancy

Weighahead Systems Consultancy

Stephen Wynn Consultancy

OTHER PRODUCTS
COMPANY PRODUCT
Adfee Employment
APL385, Typefaces
APLBorealis tne. APL Training

ComLog Comic-Logger
HMW Employment
FAPL Lid Books

Oasis Training
Renalssance BooksellersData Systems

poa
poa
poa

poa

poa

poa

poa

PRICES(£)
poa
poa
poa

$25.95+pAp
poa
poa

Knowledge management company builds dacision support, datawarehouse, data mining and strategic planning systems for CFO's,CEO's, and senior management, using our Rapid ApplicationDevelopment (RAD) methods and tools. Extensive experience inlarge-scale system development and ad hoc executive support forFortune 600 clients,
APLapplication conversions, APL Windowsinterfaces, APL to API-{evelinterfacing to any system under Windows, TCP/P networkand database connectivity.
Independent consultant, 20 years experience. Custom softwaredevelopment & training, PC and/or mainframe.
Specialise in MIS using Sharp APL
APL applications development andconsulting, especiallyin thetravel industry, especially on small computers. 25 years experiencein APL programming,
APLInterpreter and compiler enhancements, intrinsic functions,performance consulling. APL parallet compiler APEX is giving verygood Initial performance tests with convolution somewhat fasterthan FORTRAN.
Offshore APLdevelopment service.
‘Advice on migrating to and from alll flavaurs of APL and hardwareplatforms. Full-screen interface Implementation, APL. utlities,benchmarking, efficiency analysis, actuarialsoftware, systemdevelopmenttools, valuation,pricing and modeling systems.
Complete APLservices speciallsing in audit, optimisation andconversion of APLsystems. Excellent design skills. All dialects andplatforms. 17-23 years experience.
Specialising in industrial systems. Links to PLCs, laser scanners,bar codes, weigh scales, label printes ate. Also programmable hand
held scanners.
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;Lesa Announcing19235 CovingtonCt.
Seaeesee
POOCrearme) jJsoftware
Tel (952) 470-7345
Fax (952) 470-9202 =Version 5.01-.   Watch our web site for the most

advanced Jsoftware release
yet— version 5.01!

+ Session Manager, window driver,
IDE, and GUI support in Unix and
Linux

+ GUI event sunport now extended to
closely match VB and Java

+ Improved online documentation
+ Performance Improvements
+ Online documentation available In

hardcopy hooks
+ New debug facilities for Pro users

 
www,jsoftware.com
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Review of “J: the Natural Language for
Analytic Computing”

book by Norman Thomson, review by Cliff Reiter
Norman Thomson's book, J: the Natural Languagefor Analytic Computing, which wewill abbreviate JtNL, is the first ] book to be published independently from thelanguage developers. The beautiful title makes Thomson’s zeal for J clear. The
publisher, Research Studies Press Ltd., Baldock, Hertfordshire, England (RSP)targets specialist areas. The editor states in his foreword that “Norman Thomsonhas prepared a text for the J community, which I am confidentwill be appreciated
by the J community.”I think the editor’s wordsare true.
In the simplest terms, JINL is a J language book. Its organization is heavilyinfluenced by parts of speech: verbs, nouns, adverbs and conjunctions. JtNLtouches on mostaspects of the J language, introducing primitive features andcommonphrases. It could also be viewed as a less formal, alternate dictionary [2]organized around parts of speech. However, the book is deeper than either ofthose views: it flows forward in an organized manner and includes a number of
topics thatillustrate solving larger problems.
The revieweris the author of[5], which is a book designed to teach mathematicalvisualization using J. Thus, readers should understand that I have my owningrained preferences on howto introduceJ. I would not have chosen to organizean introduction to J like JtNL.Still, in reading the book I] found myself learning alot and admiring the ways in which Thomson madehis organization work.
The cover of JfNL has a sharp magenta abstract design with a collage of Jexpressions and J results scattered in the background. It has a solid feel, aprofessional appearance, andit contains approximately 300 pages. JtNL is dividedinto four parts: 1. Basic J, 2. Advanced J, 3. Data Processing with J, and4. Mathematics with J. These parts are divided into a total of 29 chapters witheach chapter containing several sections. In general, I found the book moreinterestingas it progressed, but even the beginning was thoughtprovoking.
Space doesn’t allow the mention of each section and only the barest mention ofmostchapters; however, eachsection illustrates the rich ideas of J and hence thereis a lot packed into the book. Nonetheless, I will try to give a sense of the flow ofthe book along with a few examples.
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Basic J
The first section of the first chapter discusses language in general, both natural
and formal. It goes on to describe word formation in J along with the primary
parts of speech: nouns, verbs, adverbs and conjunctions. The case is made that
verbs are the powerhouseof the language andthe rich rules for composition of
verbs forms the heart of J. Thus, Chapter 1 is: In the beginning...verbs. The first
example discusses the common mathematical notion of “plus or minus”.
Thomson notes this is almost always really means plus joined to minus in the
sense thatthe list of both the sum andthe difference is desired. After noting the
meaning of commato join together data pieces, he notes that (+,-) expresses the
notion of plus joined to minusin J. He gives examples of the use of that fork both
without and with namingit. Choosing to introducea fork as the first example ofJ
seems brave, but Thomson's example clearly illustrates the powerofJ to clarify
ordinary thinking. The classic fork for computing averages, (+/ % #), is often
used to motivate tacit constructions and it appears as his next example. Thefirst
chapter goes on to briefly introduce the hook,at, atop, cap andlong trains. The heart
of J appearsin the first chapter.
Chapter 2 is ...and then nouns. Character data, lists, and boxedarrays in general get
discussed. Frames and cells and rank are described and the order of execution of
verb-noun phrases is made clear. Empty arrays are explained. The second chapter,
like the others, finishes with a very useful chapter summary and exercises. The
summary in Chapter 2 lists (among several other things) the primitive verbs
introducedor extended in the chapter:

i. integers
$ shape of (monadic), shape (dyadic)
{ from (dyadic)
# tally (monadic), copy (dyadic)
< box
> open
3 raze (monadic), link (dyadic)

Wesee that even though this chapter focused on nouns, experience with the
language's primitive verbs is evolving. Indeed, while the general organization is
at first around parts of speech, each section is a coherent exposition and together
the sections move toward a high quality understanding of J.
Chapter 3 is Extensions to verbs and adverbs. It discusses the eight adverbs and
whatthey do. Ona first reading, it was probably the chapter that was mostjarring
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organizationally. Nonetheless, the illustrations and examples are quite clear. And
if] ever want to read up an adverb, I know where I can look. Conjunctions are not
so easy. Chapter 4, Basic conjunctions and composition, is a deeper treatment than
appeared in thefirst chapter. Chapter 5, More on conjunctions and composition, is in
the samespirit. It includes a nice section: Two traps for the unwary! These traps are
forgetting to use © or @: when applying compositions andthe secondis forgetting
parentheses when constructing complex tacit verbs. This isn’t a magic wand
which allows readers to avoid all errors in defining tacit functions, butit is good,
timely adviceto a reader studying the book.
Chapter 6, Dictionary and foreign conjunction, contains terse listings and is thereby
similar to the on-line vocabulary; however, it is organized by parts of speech.
There was a lengthy recent Jforum discussion of “what IS cap?”; in light of the
discussion, it is not surprising to see cap listed in the section: Other symbols. Some
basic useful foreign conjunctions are illustrated and scripts and locales are
mentioned,but the treatmentis very brief and only generalities are discussed.

AdvancedJ
The second partof the book, Advanced J, begins with Chapter 7, Control Words. But
the chapter might be better titled “explicit definition”. Explicitly defined
functions, adverbs and conjunctions appear. 1 did not see any mention of 4 :
type definitions of dyads. Also, all of the explicitly defined adverbs and
conjunctions use x. and y. for the adverb/conjunction arguments. The use of u.
v.m. n. for adverb and conjunction verb and noun arguments appears to be
missing and the richness of using conjunctions with both the conjunction
arguments and the derived arguments available is thereby shortchanged. Also,
automatic conversion to tacit via 13: and the like is not mentioned. Indeed,it
seemslike the automatic conversion of adverbs via 12: would be a good reason
to mention x. as the adverb argument. The chapter ends with illustrations of
using control words if. while. and try. and listing of the other control
wordsis given.
The next chapter is on gerunds; agenda, recursion and gerundinserts are clearly
illustrated. Gerunds, and user defined adverbs and conjunctions are often used
throughout the remainder of the book. This is consistent with my earlier
observation that the material is introduced in an evolving fashion. Formatting
data, executing strings and files and input/output in general are discussed in
Chapter9. Full chapters (10-12) on each of the conjunctions: dot, power, and rank
appear. These include manynice, thoughtful illustrations. For example, dot where
the left argumentis not an insert is discussed (this is one ofthe first reasons that|
ever looked at J [4]). The examples with power include gerunds and many
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phrases that experienced users would expect to see appear in these chapters. The
discussion of rank includes theillustration of using two applications of rank, one
where the left and right ranks are different. On page 119 we see the description
and example: “This is a convenient wayof, for example, joining each item in one
list with all items in another:”

lets=.2 2$'abcd'
nos=.3 3$'123456789'
lets,“i"1 _ nos

abi23
ab456
ab789
cdi23
cd456
cd789
This construction is of a type that users are likely to face from time-to-time, but
finding a working phrase might be a struggle for a new user. It isn’t that JiNL
explains all the important phrases, its strength is that it exercises them at a level
that a learner needs. These chapters of JiNL on individual conjunctions are
relatively easy reading for these important, multi-layeredfacilities.

Data Processing in J
This third section recognizes the expressivenessof J in effecting data processing.
Chapter 13, Selection, explicates using from, {, and complex copy, #, to make
selections. The use with rank and boxed argumentsis suitably included. Chapter
14, Data Structuring, is devoted to functions such as: rotate, reverse, transpose.
Chapter 15, Ranking and Ordering,illustrates grade up/down,sorting, and ranking
via grade atop grade (an powerful phrase). Chapter 16, Searching, finding and
updating, contains a fine discussion ofpartially modifying data under boxing. That
discussion ends with an example of using gerund arguments to amend.

USA=.'Florida'; ‘California's; 'Ataska’MASCA=.[*(<:@#@])*] }
"o' MASCA &USA

Florido
Califonio
Alasko

A typographic error appears in the result JfNL shows for the last phrase. The
result of ‘o' MASCA &.> USA is shown in JiNL where the phrase was

o' MASCA &> USA as shownabove.This is typical of the typographic errors in
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JtNL. They appear, readers will notice them, but they seem not to be very
disruptive.
Chapter 17, Joining Data appears; here several useful facilities are explained;
multiple assignment (p153) is done in an old style which is not supported in
current versions of J. Chapter 18, Partitioning, is primarily on cut. I love cut and
am glad to see lots of simple, clear illustrations of its power. Not every detail
needed to define cut is given, but this discussion covers substantial ground and
this chapteris easier reading than the dictionary. Raze-in is also illustrated in this
chapter. Here are some of the pretty examples of computing structured binary
patterns that appear there.

e 4

eo
0o
r

oo
rO
o

o
r
o
o
:

me
ao
os

(e. O 4 1 O)s(e. 0121 O)s(e. O01 1 1)trecenn-poeeceecne termen-ne +
I1 00 i1]100014]1 1000}
lo 14010401 6]1 1000}
lo14 0/0010 0/0011 1}
1400 110101 0Jo0114 1)
| 11000 1]/001 14 1}to-----nteccernen- peeeccccce +

Chapter 19, Opposites, discusses topics such as obverse, inverse, adverse and
identity verbs. Chapter 20, Some programming principles appears. It discusses
various approachesto selected problems. Mostly this amounts to putting together
several tacit definitions to accomplish some task. In the J Introduction and
Dictionary [1, p4] or the electronic J Dictionary [2, Intro., pt. 3], by and over are
used as "black boxes"asillustrated by the following from JtNL.

over=.({.;}.)@":@,bys.' '&3@,.@[,.]
‘abc’ by 123 4 over 4.3 4

teteneneen +
[ |42 3 4
teteonn----- +
lajO 1 2 3f[bl¥ 5 6 7]
Icl8 9 10 11]
detecnnnne-- +
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A section in Chapter 20 of JtNL describes how by and over work, which removes
the mystery of the black box. A worthy exercise for a growing learner.

Mathsin J
The last part of the book discusses mathematics with J. New primitives appear
and modest applications are developed in the nine chapters that appear here.
Thus the introduction to J continues. However, these chapters are much more
topical. Chapter 21, Complex numbers introduces primitives and basic applications,
such as computing roots of unity and transformations of the plane. Chapter 22,
Numbers bases and Polynomials, describes polynomial evaluation, changing bases
and applications such as clock time. Chapter 23, Series, includes geometric series
and mortgage payments. No discussion of the Taylor series primitives is given.
Chapter 24, Calculus and the D adverb, introduces someof the variants of 0. along
with a discussion of partial derivatives. A section on Newton-Raphson’s method
for approximating roots appears there. Howeasyitis:

Newton=. 1 : 'J-x.%x.D.t° (4:_)("0)
£2=.260.-(*4)
f2 Newton 1

0.547757

Notice Newton- Raphsonis a single, easy to explain line; but it uses a mixture of
an explicit adverb embeddedin a tacit definition. It has a function argument —
limits are computed — the rank is good. Powerful stuff from oneline.
Chapter 25, Numerical analysis, consists of best fitting data, root approximation
and numerical integration. Here the function for Simpson integration uses a
specific global function, fn, as integrand. It seems like a missed opportunity to
use an adverb;strangely, a defined conjunction is used for an intermediate step in
the construction, but the globally defined integrand remains fn.
JINL primarily uses local assignments, even for the many multi-line definitions
appearing in Chapter 25. Of course global and local assignments are equivalent
for direct interactive definitions and one could argue the one line functions
should just be typed directly, but local assignments are not what one generally
wantsin scripts, so I am left wonderingif JtNL is really supposing the multi-line
definitions should be keyboarded with each use and notstored in a script. My
guess is this chapter is based uponvery early J writings and was not brought up
to date. It is too bad, since each of these examples could have been as sweet as
Newton-Raphson’s method wasin the previouschapter.
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Chapter 26, Randonmess, describes roll and deal and some useful utilities for
random sampling. Chapter 27, Permutations and Combinations introduces nub,
nubsieve, atomic permute, and cyclic primitive. Work with permutation groups
appears. Chapter 28, Groups and Symmetries, takes a more abstract look at groups,
primarily cyclic and dihedral groups. Chapter 29, Logic, discusses logical
operations andtesting tautologies.
The book has two appendices; the first gives solutions to the exercises and the
second is a summary of the J phrases used throughoutthe book. This overlaps the
chapter summaries, but puts the key functions togetherin one place for browsing.

Conclusion
Thomson’s JtNL is not a replacement for the Dictionary — it isn’t complete. It
could even be argued that all the types of examples done in JINL appear
somewhere in the J Dictionary [2] or Primer [3]. J{NL has faults: there are
typographic errors and somesections are outdated.Still, JINL has many easy to
read examples and most topics appear.It is in a handy to read hard-bound book.
It has helpful summaries and reminders. More importantly, for someonetrying to
learn J, the level of sophistication rises as J/NL progresses. The most common
phrases that J users need are illustrated. Readers who need to understand
something completely before moving onward might be frustrated by the
informality of JtNL, but readers, like me, who read things repeatedly, gaining
further understanding at subsequent passes, probably would do well to study
JtNL. 1 think it is a valuable resource for J users who wantan introduction to, or
refresher on, the J language.
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ZARK Newsletter Extracts
introduced by Jon Sandles

Utility Corner:
Killing Comments
(The purpose ofthis column is to make you more productive by introducing you
to utility functions. Think of utility functions as APL functions that have names
instead of symbols. By expanding your function vocabulary, you'll be able to
write APL codethat’s more concise, moreefficient, and more readable.)
In last issue’s LIMBERING UP column, we asked you to design and write a
function named UNCOMMENTthat eliminates the comments and all-blank lines
from a specified function. Normally, we encourage you to include more
comments, notto strip them out. Why the change of heart?
Strangely, having an UNCOMMENTutility in your bag of tricks may encourage you
to include more comments. Some APL programmers rationalise their lack of
comments by claiming comments consume valuable workspace. Less workspace
increases the chances of WS FULL errors and may even cause the functions to run
more slowly. By omitting comments, they say, the functions run “better”. Fine,
we say, omit the comments from the version of the functions that you rum. But
don’t omit them from the version you maintain.
Construct a “development workspace” that contains highly commented functions.
Then pass each of the functions through the UNCOMMENT utility function to strip
out the comments. Save the uncommented functions in a “production
workspace.” You'll have two workspaces: the development workspaceis big and
readable and easy to maintain. The production workspace is small and
streamlined, but unreadable.
The general approach of the UNCOMMENTutility is to convert the specified function
to a character matrix by providing its name as the right argumentof the system
function OCR (Canonical Representation).
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Here’san illustration:
V R+AVG V

(1] a Returns the average of the numbers
{2] a in vector V.
(3] R+(+/V)+pV a Doesn't work on scalars

v
Qcr ‘aver

ReAVG V
a Returns the average of the numbers
na in vector ¥,
R+(+/V)+pV¥ a Doesn't work on scalars

pOCR 'Aave"
4 36

Next, use the Boolean techniques discussed in the Primitive Pointers sections of
this News to identify and blank out comments. Finally, supply the resulting
character matrix as the right argument of the system function OFx (Fix). OFX
defines(fixes?) the new function in the workspace, using the rowsof the character
matrix as the lines of the function. The explicit result of OFX is the character vector
nameofthe function defined. Like so:

CMAT<2 6p'R+DZ NReN-0 '
CMAT

ReDZ N
ReN~O

pCMAT
26

OFX CMAT
vy DztD] v

yY RDZ N
C1] R+N~O

v

Whatshould be the syntax of the UNCOMMENT function? Weleft the design up to
you. Of the solutions sent us, two designs were proposed.
In the first, UNCOMMENTis a monadic function whose argumentis the name ofthe
function to be “uncommented.” The UNCOMMENT function uses OCR to convert the
name to a character matrix representation of the function, applies the Boolean
techniques to replace the comments by blanks, applies OFX on the resulting
matrix, and returns as its explicit result the result of OFX, that is, the name of the
redefined function.
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A disadvantage of this design surfaces when you try to uncommenta function
whose name happens to match the name of one of the local variables in
UNC OMMENT.For example, supposethe header of UNCOMMENTlookslike this:

VY R+UNCOMMENT NAME;A;B;C

If you try to uncommenta function named R, NAME, A, B, or C, the function won’t
work, In particular, when UNCOMMENT does OCR NAME the function having that
name is “shadowed” by the local variable of the same name. So, OCR tries to
return the canonical representation of a variable rather than a function, and gets
all fouled up.(It returns an empty character matrix.)
In the second design, this problem is eliminated, at the expense of convenience.
UNCOMMENT is a monadic function whose argument is the canonical represent-
ation of a function to be uncommented,rather than its name. Theexplicit result of
UNCOMMENTis the amended character matrix. UNCOMMENT does not perform OCR
or OFX. Thos operations are left to you. For example,
Design 1:

UNCOMMENT ‘AVG!AVG
Design 2:

OFX UNCOMMENT OCR ‘ave!
AVG

Gary Logan submitted a solution that incorporates both designs. If the right
argument is a character vector (or scalar), UNCOMMENTtakesit as a function name,
and applies OCR to it. If the right argument is a character matrix, UNCOMMENT
takes it as the function’s canonical representation, and applies the Boolean
techniques directly. To show us the effectiveness of his UNCOMMENT function,
Gary printed the result of UNCOMMENT OCR 'UNCOMMENT' andsentit to us, with
the explanation, “It is clear that UNCOMMENT works very well onitself.” True,
though we couldn’t help but wonder whether this UNCOMMENT function ever
contained any comments.
The following UNCOMMENT function is a composite of the functions wereceived.

40  



 

VECTOR Vol.18 No.3
 

It contains plenty of comments (why not?).
v R+UNCOMMENT A;N

[1] a Remove the comments from the func-
(2] a tion name A (if A is a scalar or
[3] a vector) or from the OCR canonical
C4] a representation A (if A a matrix).
[5] a The result is the name of the newly
t6] a defined function (via OFX) if A is
[7] aA @name, or is the stripped charac-
Ca] a ter matrix, which can be passed to
C3] e OFX, if A is a matrix. The number
(10] a» of local names is kept to a minimum
[11] «a to reduce the possibility of a
(12] «9 named function conflicting with a
[13] a local name.
C14] a
[15] a Convert name to OCR if needed:
[16] ¢(NeteppaA)/taeOcr A!
£17] «a Flag leading (a\) noncomments or
[18] ae text in quotes:
[ig] Re, a\(Attatj)ve\aAstrrt
[20] a Squeeze/expand out comments:
[21J Re(pA)pR\R/,A
£22) «» Eliminate all blank rows:
€23] Re(Rv.z' ')AR
{(24] a Convert the OCR back to a function
[25] a» if a name given
[26] N/'R+OFX R!
C27] +N/0
(28) a Otherwise, eliminate trailing all-
(25] a blank columns before returning the
[30] a» matrix:
(34) R+(ov\o!' 'v.eR)/R

v
Thelast expression in UNCOMMENTis executed onlyif the argumentandresult of
UNCOMMENT are character matrices. Because the logic in UNCOMMENT does not
squeeze out comments, but rather replaces them by blanks,it’s possible for the
resulting character matrix to contain a number oftrailing all-blank columns,
where comments previously existed. As a courtesy to the user of UNCOMMENT,
thesetrailing blank columnsare eliminated.
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Finally, let’s try UNCOMMENTonitself:

UNCOMMENT QCR'UNCOMMENT'
R+UNCOMMENT A;N
2(N+i2ppA)/'A+OCR A!
Re a\(Aetatjve\detryt
Re(pA)pR\R/,A
Re(Rv.z!' ')AR
aN/'R+OFX R!
+N/0
Re(ov\o! tv. #R)/R

What's the size difference between the commented and uncommented versions of
UNCOMMENT? On APL*PLUSPC, the commented version occupies 1776 bytes of
actual workspace; the uncommented version takes 384 bytes, or 22% of the
original.
What about readability? The commented version is five times the size of the
uncommented version.Is it five times more readable? Ten times? Fifty times?
Commentsare priceless. Don’t omit them.

Limbering Up:
Generalised Searching
(The purposeof 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 theresults.)
In a previous issue of the Zark APL Tutor News, we developed a number of
functions for searching through the rows of a character matrix for the first
occurrence of each row of another matrix. Different algorithms excelled in
different circumstances. However, one algorithm stood above the rest when used
on large arguments.

42  



 

VECTOR Vol.18 No.3
 

In case you missed that issue, here’s a listing of the function:
Qvr'CMIoTA'

V RA CMIOTA BsGsd3K3N3S3T;2
{1] a Returns row indices of character
C2] a matrix A where each row of B is
3] a found. Like dyadic 1, CMIOTA re-
Cy] a turns one greater than the largest
(s5] 8 index in A for rows of B not found.
[6] A
[7] a Index returned if not found:
C38] Z+IO+1+pa
Cs] N+itpB a No. rows in B
[10] a Stick ~1+0AV as new row of A:C11] 4+4,(OF0104V0255+0r0]
(121 G+0AV4B,(OIOJA a Grade vec
(13] «a Which ones come from B (a/KeiN):
[a4] Ke(S<G<N+0I0)/¢
(15] «9 fhe relative ind of the next A row:
[16] T+IO+S/+\ T+-S
{17] Red+(T/G)[J]-N a The absolute 4 inds
[18] R[K]+J a ...in the orig order of B
19] « Use the “not-found" value for those
£20] « not matching:
C21] RE¢(v/BeACRs1)/iv]+2

v

The function is named cMrora (Character Matrix IOTA) becauseofits similarity
in syntax with the primitive dyadic APL function 1 (iota). For example:

38 42 75 84 142 15 38
251

(4 3p’ REDBOYCANSIT') CMIOTA (3 3p'BOYWASRED')
254

Each function searches through the items (elements or rows)ofits left argument
for the first occurrence of each item (element or row)of its right argument. The
result has one index per item of the right argument,telling where in the left
argumentthe item wasfirst located.If the item of the right argumentis not found
in the left argument, the corresponding numberin the result is the index just
beyond the last item of theleft argument. In origin 1, that “not-found” index is
one more than the numberof items in the left argument. In origin 0, it’s the
numberof items.
In this issue, we’re going to suggest another way to view APL’s searching
capability. Instead of saying, “1 returns the index in the left argument where the
items of the right argumentarefirst found,” let’s say, “1 returns the index in the
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left argument wherethe items of the right argumentare first equal.” Stated this
way, searching sounds morelike an operator than a function. After all, there’s a
function (=) involved.
Just as the reduction (/) operator requires a function operand (such as +/ or x/ or
I/), perhaps the searching operator should also require an operand (suchas =1 or
>. or <7). Unfortunately, this notation conflicts with the existing definition of
monadic : (as in, 3 4 5=13). This conflict doesn’t bother us a wholelot, because
we're notreally suggesting a new operator. We're suggesting a new way to look
at searching. For now, to avoid the ambiguity, we'll slap the operator and
operandin parentheses,like so:

38 42 75 84 (=1) 42 15 38
251

This is the “where is it first equal” function. Let’s try a different relational
function:

10 20 35 50 (s1) 12 57 35
25 3

This is the “whereisit first less than or equal” function. The result contains 1 (in
origin 1) for each numberof the right argumentless than or equal 10, 2 for each
numbergreater than 10 but less than or equal20, 3 for each numbergreater than
20 butless than or equal 35, and so on. In more concise notation:

if X<10
if 10<Xs20
if 20«Xs35
if 35<X<50
if 50<Xxa

r
e
n
e

Notice the index s is returned for any corresponding number in the right
argumentthat is not less than or equal any of the numbersofthe left argument.
Like dyadic 1, the result contains indices of the left argument, or one greater than
the largest index if the corresponding element of the right argument does not
belong to any ofthe defined sets.
Let’stry (<1):

10 20 35 50 (<1) 12 57 35
254
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This is the “whereis it first less than” function.It returns indices according to the
following scheme:

if X<10
if 10s<X<20
if 20sX<35
if 35sX<50
if 50sXOF

aN
ne

This schemeis similar to that of (<1). The difference lies in whether the upper of
lowerlimits of the ranges are inclusive. In the case of (<1), the upper limits are
inclusive; for (<2), the lower limits are inclusive.
These functions, (<1) and (< +), if available, would be quite useful in a number of
applications. We'll discuss someofthesein the next issue of the Tutor News.
In the meanwhile, your task is to implement one or both of the functions LEIOTA
and ETToTA to emulate (<1) and (< t) respectively:

10 20 35 50 LEIOTA 12 57 35
25 3

10 20 35 50 LTIJOTA 12 57 35
254

Try to make the functions as efficient as possible, especially when the right
argument is long. The function does not need to work properly for non-vector
right arguments or for left arguments that contain duplicates or are not in
ascending order. However, if you do handle these cases, without forsaking
efficiency, you'll win a special prize (our admiration, and that of our readers).
Naturally, comments are a welcomesurprise.
Send yoursolutionsto:

Vector Production
Brook House
Gilling East
York YO62 4J]
UK email apl385@compuserve.com

The notable functions and their authors’ nameswill be printed in the nextissue of
Vector. Good luck and happy limbering.

  Reprinted with kind permission from Zark APL Tutor News, a quarterly publication of Zark Incorporated,23 KetchbrookLane,Ellington, CT06029, USA.
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Letters
From: Claude Henriod
Myidea to resolve the Monthly Discount Rate proposed in Vector Vol.18.1 page
37-38. 74 years old, but not so atrophied, it seems ?
Each IDEAn variable is to be executed (#)
Mortgage is an IBM-APL2 operator
Syntax is: LA (LO MORTGAGE) RA
Syntax is: INT (PRIN MORTGAGE) TERM
If pINT = pLERM,it is 2 possibilities:

08 .09)(90000 MORTGAGE) 20 25 givea 2x2 Matrix
(.08 .09)(90000 MORTGAGE)20 25 givea Vector of 2 terms

VMORTGAGELOI9(0] PMP+INT(PRIN MORTGAGE)TERM;V 3H
[1] POLYADIC FUNCTION. VECTOR VOL.18.1(2] 9 PMT+PRINS(V-V¥+i+12*TERM)¢1-V+ri1t+INT+12 a PROPOSAL
[3] VeritINT+12
[4] WeVo.+4+12*TERM
(s] Vea (opW) pv
C6] PMT«PRING(V-W)31-V¥
C7] @ We(V+ti+INTt12)0,*i+12*TERM a TWO-{8}  PME+PRING(V-W)s1-VealooW) pV a STMT
[9] 9 CHI, SWISS. AN IBM-APL2 OPERATOR.9 2001-10-09 21.03.27

IDEAL
(94100)(90000 MORTGAGE)30

2IDEA1
72% .1603553

IDEA2
(94100)(90000 MORTGAGE)15 20 25 30

2 IDEA2
912,.8399258 809.7533603 755,2767273 724.1603553

IDEA3
(8 9 104100)(90000 MORTGAGE)15 20 25 30

aIDEAR
860.0868759 752.7960621 694,6345974 660.3881165
912,8399258 809,7533603 755.2767273 724.1603553
967.1446059 868.5194806 817.830671 789.8144131

46  



 

VECTOR Vol.18 No.3
 

IDEAY
(8 9 104100)(90000 MORTGAGE)20 25 302 IDEA4
752.7960621 694.6345974 660,3881165809.7533603 755.2767273 724.1603553
868.5194806 817.830671 789.8144131

IDEAS
(8 9 104100)(90000 MORTGAGE)”20 25 30IDEAS
752.7960621 755.2767273 789,8144131

2 3p0rs2001 10 §24 389
CHI - Claude Henriod Informatique
1965, Saviése, Switzerland
chenriod@vtx.ch

 

From: Gianluigi Quario
I'm not sure having understood yourtrial. Anyway I prepared 2 functions.
1) MORTGAGEis a dyadic function; the operator ofAmount allows a kindof third
argument

0.9 MORTGAGE 30
0.9 {MORTGAGE ofAmount 900000 1000000) 30

2) myMORTGAGEis a dyadic function with 3 arguments (the right oneis a nested
array). May I considerit like a polyadic function? Please note:

3.2 + p90000 100000 200000 myHORTGAGE (0.9 0.85 0.8) (20 30)
423 ++ 990000 100000 200000 500000 myMORTGAGE (0.9 0.85) (20 25 30)
4 2 2 3 ++ p90000 100000 200000 500000 myMORTGAGE (2 2p0.9 0.85) (20 25 30)

v Z+LO(FN ofAmount arg)RO;xFN;PRIN
1] a companion operator of dyadic function MORTGAGE2] PRINearg
t3] Z+L0 FN RO
C4] a Gianluigi Quario 2001 10 18

v
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(1)
(2)
(3]
C4]
(5)
C6]
(71
C8]
[93
(101
(4a)
f12]
[13]
Cis)
(151

(11
(21
C3]
C10]
C11]
(12)
(13)
(iu)
C15]
(16)
t17]
fis]
(ig)
[zo]
{21]
C22]
[23]
C24]
(251
(26)
(27]
[28]
C29]
[30]
(31)
(32]
f3a)

v PMT+INT MORTGAGE TERM;Va mortgage for 1 unit of amount borrowed
if global variable PRIN found, PRIN is amount borrowed
INT ++nom, annual interest rate TERM++number of years of loan
PMT «+monthly payment
PRINesprincipal(amount borrowed) can be GLOBALp

p
p

a try: 0.9 MORTGAGE 30
a 0.9 (MORTGAGE ofAmount 900000 1000000) 30aPolyadic Functions
:If 2*ONC'PRIN' © (ISHADOW'PRIN' o PRIN*1 0 :End

Ves+INTs 12 aMonthly discount rate
PMT+PRING (V-Vaita2« TERM) S1-¥

a Gianluigi Quario z7001 10 18
v

v PMT«X myMORTGAGE Y;V;INT; TERM; PRIN; Xminus;Xdivide;Xpower; accordinglya triadic function: one left arg (PRIN) + two right args (INT TERM)a PRIN ++principal INT+snom. annual interest rate TERM«~yearsa the args can have different ranks and dimensions
PRIN*X
INT TERM+24¥ a function is triadic

accordingly+{a operator for dyadic scalar functionsa try to preserve “scalar behaviour” by “stretching”a the minor rank operand;a if not possible, outer product of operands is performed)a if args have same rank and dimensions, normal scalar behavioura elseif args have a common dim, arg with minor rank is stretcheda else, outer product.

(CC, 1) sp,a)¥((,t)ep,w)¥(pa)spwie oo w anormal scalar behaviour
-v/(a+(pajepu),b+(pulepaiac.aa w aouter product
AxesWithCommonDimension«((-DI0)+(((v/a)/a).(v/b)/b) 11) 42 (pa) lpb
a aalAxesWithCommonDimension]w aminor rank arg is stretched

%
Xminuse-accordingly
Xdivide+taccordinglyXpower+*accordingly
Vesl+INTsi2 aMonthly discount rate
PMT+PRIN Xdivide(V Xminus V Xpower 1+12*TERM)Xdivide 1-¥
a Gianluigi Quario 2001 16 18
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Solution and New Crossword

Solution to Crossword in 18.2
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T\/A}]Bi] «| 5 Nil | |D
-|;+t]/ |R Virilrytf (
Gy] | Vv 3]! 1 |N +/ Via
x

|

P 2/o}1plAa 5] xl}.

]

4
2 2|x]x|P 3s3}etuly]u

A|~|~ |B 5] +745 )
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<|T B |p |B Vv
M Lt] o];o;oy;o}* {VIE         

49



VECTOR Vol.18 No.3
 

New Crossword

  

 
 

 
   

     
    

 
 

 

   
 

7 2 3 aoi 6 7 8
9 10

12 3 14 15

16 7 18 19

20 21 22,

233 24 25

26 7 28 29 30 31

R 3 4
35 36 37 8

39 40

al 42 43 44

4S 46           
Across

1. +4MAT
5. VCC (p¥)+(O20=4)-OF0=0)-21pV)
7. ,1+1100Nfor integer scalar N>0
9, Are any ofthe corresponding rowsin matrices M and W identical?

V1, (MxM2N)+(Nxi<¥)
13. Pythagoras: (____+B* 2) =C+2
16. >, /A whereA is a vector of simple vectors
17. -V-100
20. 0.5x*VR
22. (10) 99V
23. 10, using shape
24. Add up
26. AcV for vectorV, using dyadic 1
32. (pN)+(px) for vectors N and K
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33.
34.
35.
39,
40.
Al.
43,
45.
46.

N-1iN
pam
N random numbers from the set (ME-1), (MZ-2),(ME-3) ...,(ML-59)
The value of X, if TP<@X
> 2t1b' NUMBER!
vf.is]
RCUI]xx/NET; ) forall
10, using reshape
MATRIX, with values formatted to one decimal place

Down
1

. Is either M or N true?

. Replicate each element A times

. Are both T and BOtrue?

. Reverse the values in each row ofM

S
A
W

w
D

Are any of the values of matrix M in vector V?

(V20)a(Vs9)
"1! or '2' at random (origin 1)

. O__ tells you how much room there is
12.
14,
15.
17,
18.
19,
21,
25.
26.
27,
28.
29.
30.
31.
36.
37.
38.
A0.
42.
43.

-L-AR
(2x¥01])*(2*¥V[2]) for 2-elementvector in origin 1
What gavebirth to this erroneoussituation?
x/($12)/4+12 in origin 12p2oel i yeortt
+\(p¥) p” 4 for vector V in origin 1
T,-Ixx "10
Bit vector to index vector converter
MzM,butfaster
) VARS or ) FNS under program control
OKrandom numbersfrom 175
___. yourboat2H in Sharp APL
Stick vector NX on the right side of matrix AMTas a new column
1,(NP-1)p0
+/4\ C4/4\(4/4\ 12) p1) 4 in origin
RRR[E_____] is in ascending order
(NpTli)), (WpTl2]),(Np7l3]), ... forscalarN
Format to V decimal places
(A>0)-(4A<0)
4pfor scalar]
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J-ottings 31: Symphony in J minor, op.31
by Norman Thomson

asComposer’s programme note: In response to a question on the forum “is J
beautiful?”, Roger Hui answeredas follows :

minors =. 1&([s\.)"24:2
If you know mathematics, you already knew what minorsare. If you know J but
didn’t know mathematics, you will also now know what minorsare, even if you
didn’t before! For the benefit of listeners who fall between these two categories,
any matrix with m rows and # columns can be transformed into a set of mn
matrices each of size (i-1) by (n-1) by omitting the row and column of every
elementin the original matrix in turn. That muchis a statement in English of the
phrase above. The phrase itself forms the symphony’s motif, whose meaning
unfolds movement by movementas the work progresses.

First movement: Introduction and andante syntactico.
The end of the motif, has a repeat sign “:2 indicating that the theme is to be
played twice. The theme itself, to be found within the parentheses, is |:\. , that
is a melody |: played with orchestration \. . Next the opening bar of the motif
showsthat there are two staves, in which & braces the melody to a pedalbass 1.
The coda "2 adds dynamicsto the main theme, indicating the level at whichit is
to be played. The structure of the motif should now be apparent, and the
remaining movementsbring into increasingly sharp focus how the four repeated
musical elements |: \. & " combine to make a single coherent form. As these
component ideas emerge and crystallise, the work itself surges forward with a
compelling, indeed inevitable momentum.

Second movement: Pastorale
The movementopens with the folk melody |: which with its easy turn of phrase
is often to be heard being hummed and whistled in its native matrix environment.
\. , called suffix, is perhaps not quite so well known. As the name suggests,it is
associated with Suffolk, the most easterly of England’s counties, which slopes
gently downwards from westto east until it disappears below the surface of the
ever encroaching and unforgiving sea whichis portrayed by the dot.
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The followingillustration shows how it works,asfirst one part and then anotherwithdraws from the melodic strand,in the style of the Farewell Symphony:
m

life
ebbs
away

3m@
lifeebbsaway

o\.m
lifeebbsaway
ebbsaway
away

NB. three strands each played to completion
NB. before the other begins

NB, then played altogether as one

now first three,
«» then two,

then one
Gentle suffix is quite unlike the rocky coastalcliff scenery of Cornwall on the otherside of the country where hercousin oblique evokes the music of the waves as they
surge andthenfall away in nature’s vertical polyphony:

a/. m]
ie
fba
ebw
sa
Y

NB.
NB.
NB.
NB,
NB.

flow at first oe
the three melodies enter
one after the other
in downward progression

then ebb

The musicofthe integers, if not the spheres, can be heard in the samefashion:
+/. 145.4 4
1000
2 5 0 0
3.6 9 0
4 7 10 13
8 11 14 0

12 15 0 0
16 0 0 0

NB,
NB,
NB.
NB.

strata
padded
rising
++ and

of sequences increasing by 3
with fill items
in length ..
then falling
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Third movement: Presto semantico
Now the number 1 is heard knockingat the doorlike Fate in Beethoven's fifth. No
longer is \. a gentle ebb and flow, now decline (suffix) has becomea relentless
forward march to the rhythm of out,fix, out,fix,out,fix,out.., as first one and then
another of the underpinningstrandsis left out:

1 ,\.m
ebbs away NB. strands are now played in all
Tifeaway NB. possible combinations, leaving out
lifeebbs NB. 1 at a time

Leave them out two at time, and there are just single strandsleft, not three as
might be expected, but only two, since those left out must be in succession:

2,\. m
away N8. leave out strands 1 and 2
life NB. leave out strands 2 and 3

(Note: the bass line may be played with either positive or negative vibrato, that is
it makes nodifferenceif 1 is replaced by _1 or 2 by _2. )
A percussionline can be added to each strand to make , into a two-stave melody:

(,6'1')\.m
life
ebbs
away
fre!
ebbs
away
Hy!
away
Ye
Thisillustration can be played more elegantly on the box piano <"2 :

<"2 (,8')')\.m
eei
llifelebbsfawayl
lebbs|away{!!!!]
lawayl!ftll |
Liddy I |
eeee
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Adding a second staveto oblique transforms polyphony into modulation through
a variety of keys, so in the next example themeA is in one key and themes B and Cin another:

122 ,/.m
life
ebbsaway

Fourth movement: Finale grandioso
In the final movement, the influence of Eastern music becomesapparent,since theperformer is free to choose an initial foundational thread to start off eachindividual performance. Following this the various musical elements of thepreceding movementsare brought together to form a grand climax of resounding
symbols. Rank 2 is the natural medium for the foundation thread, which might,
for example, be

1.3 2

F
N
O

a
w
e

but it could equally well be a matrix of any size, rank or type (character ornumeric). For a rank 2 foundation thread the explicit dynamic <"2 is not strictlynecessary for the first statement of the melody in which the full force of the
orchestra is unleashed, slicing and transposing the rows in a crescendo whichfinishes at rank 3 level:

(4G(]:\.)) 4.3 2

w
n
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In the repeat section, each of the inner level (<"2) matrices is sliced and
transposed, the latter ensuring that the original tonality of rows and columns is
reinstated:

t=. (16([:\.)) i<"2 CLEC) #N.)) "2
totot
13/2]{5]4]
+o-tnt
l1folste]
totetl1lol13/2]totet

32
t

In the most popular performances, the foundation thread is rank 2, numeric and
square :

<"2 minors i.3 3

This has led to repeated demandsfor the work to be performed globally wherever
a popular audience for linear algebra is to be found. However,it has also been
played with acclaim to audiencesof a moreliterary inclination:

<"2 minors 2 4$‘lasttime’
ee
lime|tme!tieltim|
ee
last/Istl|tatllasl
too -+

 

New arrangements for different combinations of instruments and platforms are
constantly in demand, and it is suggested thatlisteners regularly scan the local
Toronto papers for forthcomingconcerts in this and similarseries.
Encore ?? ...
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APL2000 User Conference at Naples
reported by Ray Cannon (ray_cannon@compuserve.com)

photos by Ray and Jonathan Manktelow

NewsFlash
APL2000 announce two new APL interpreters at their User Conference. Look outfor APL2000.JS and Comic in future issues of Vector!

When, Where, and Who
This year’s APL2000 User Conference was heldat the Naples Beach Hotel & GolfClub, in Naples Florida between the 4th and 7th of November2001.

 
The conference proper took place between the twotraining sessions (which wereheld on Sunday the 4th and Wednesdaythe7th).
Four concurrent training sessions were available. Ray Polivka ran the two-day“Introduction to APL”training as usual. Fred Waid andJairo Lopez ran one dayon “APLWebServices” and the second on “APL, Microsoft .NET andthe future”,The third session was a collection of different units: Jeremy Main on “ADO.NETADO, DAO, ODBC”, Patrick Parks on “Cheap Grid Tricks”, Eric Baelen on“Secrets of the APL+Excel Interface” and Gary Bergquist on “Intermediate APL
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Programming”. The fourth session was notactually training, but reserved for re-
runs (or pre-runs) of popular conference proper sessions (the equivalent of a
conference VCR, allowing one to attend two sessions with overlapping
schedules).
Onthe main daysof the conference, Monday and Tuesday, each morning started
with breakfast and followed witha single session (invited speakers etc.). It was
then split into 3 concurrent sessions after the morning break. An excellent lunch
was supplied each day, as was ice creameach afternoon. (Food and drink every
twohours.) Afternoon closing sessions ended in time to watch the sunset from the
poolside bar overlooking the Gulf of Mexico.

 

Mondayhad nine “papers” and Tuesday 12, someof which are / will be
appearing in Vector.

Training Days —- APL2000.JS
Atlast year’s APL2000 conference, I really enjoyed Fred and Jairo’s JS training.
(Question; Whatthe difference between JavaScript and JS? Answer: A lawyer.) So
this year I signed up for their sessions again. I was very surprised by how much
progress they had made, especially with their new “baby”, an APL interpreter
written inJS called “APL2000.JS”.

Hopefully Fred will get time to produce a proper write-up for Vector on this new
interpreter, but in the meantime

|

will try to convey to you what the significance
ofit is and howitall fits together.  
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The Goal — Run APL code on your PC (theclient) supplied via a web page(theserver), with nothing on your machinebut your web browser.
OK,using Microsoft’s fully JS-enabled Internet Explorer Browser, you visit a webpage. The browser downloads 3 ASCUfiles being an HTML page, and twoJSfiles(the APL interpreter APL2000.0S, and the workspace <wsid>.JS). The browserdisplays the HTML, which invokes the JS APLinterpreter, which loads and runsthe APL workspace. Neat.

 
Whatis amazing is that APL2000.JS is only 30Kb of JavaScript, that is 30Kb ofASCII text, and the workspaceis also simple text. (How big? Howlong is a pieceof string?) For comparison Adrian’s APL2741 font is larger at 32Kb and that isafter being zipped!
Howis this achieved? Fred andJairo have written a new user command JJSAVEwhich the APL programmeruses to convert functions from the workspace intothe “APL JS” ASCII workspace.
What about screen interactions, forms, buttons,fields, USI calls etc.? JS supportsthem all via the browser. The 1/SAVE command converts the APL2000 styleparameters intoJS so the JS enginein the browser handles themall.
This is all currently working but notyet in Beta testing, as some featuresstill needto be finalised.
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ww.Current “issues”, “problems” and “features”
Thisisall still under development, Fred andJairo only got it working a week or
so before the conference. By the time you receive the Vector containingthis report,
many changes will have occurred. Howeverat the time of the conference Fred
raise the following points:

* No supportfor multi-dimensional vectors. Vectors and Vectors of Vectors
(nested arrays) ARE supported.JS currently just does not support multi-
dimensional vectors of any data type, so neither can APL2000JS.

¢ RumAtServer. Someoperations, rather than running on the client, will need to
be passed backover the networkto the server, to be run there. This is
supported, the server can have the standard APL2000 interpreter running,
processing the RunAtServer requests.
Howeverthe RunAtServeroperationis in reaty an OPERATORnota
FUNCTION(strict APL meaningshere) as it takes both functions and data as
its arguments. The current APL2000 interpreter does not support User Defined
Operators, which is whatis really needed here. Fred andJairo have coded
roundthis is in the time-honoured APLtradition effectively via “execute” with
the subsequent requirementof doubling up on quotes, but were open to
suggestionsas to how they should codeit.
Theresult of code being RunAtServerwillaffect the style of writing your APL,
just as happened between writing APL for running under DOSand then under
“Event Driven” Windows. When running code over TCP/IP (e.g. the Internet)
a result CANNOTbeguaranteed. Requests time out, connections get dropped,
networks go down,sites get overloaded. You cannotbe sure a request has been
received,orif received, actioned, until an acknowledgement has been received
back. The acknowledgementitself my get lost, or delayed. As a consequence,
incoming “acknowledgements”areeffectively events that you useto trigger
the next part of your code.(This is a requirementof writing codeto run over
“imperfect” networks, not a result of a poor implementation of RunAtServer.)
So following a RunAtServerrequest, the code awaits an event that could be
say, a time-out, the user aborts the process, or the acknowledgementof success.
Howeachofthese events is handled will be up to the programmer.

* ListView. The ListView common custom control is not available on ail
platforms. So running programscontaining ListView controls will not work
without supplying additional programs to run it on say the IMAC.(1 am not
clear on the exact limitations here; my notes on this pointare incomplete.)
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* Zero Footprint.(1 am unsureofthe exactdetails here, what follows is mybelief, but don’ttake it as gospel. Much dependsonthesetting of your browserprivacy and security “options”. ) The average webuser, armedwith IE 6.0, onvisiting a web page containing APL2000.JS code, will, on thefirstvisit,invisibly and automatically download the APL2000.JS and the associatedworkspace along with the HTML. On subsequentvisits, thesefiles will only bedownloadedif they have changed. This is normalpractice at anysite with JS orJavaScript, but not quite a Zero Footprint. | believe a true Zero Footprintcan beobtainedif really required by setting yoursecurity/privacyat the “Paranoid”type level.
* Offline viewing. Can the web pages with APL2000.JS be viewedoff-line? Yes,if theydo not contain RunAtServerrequests, and you save the web pageexplicitly for Offline viewing.
* The browser BACKbutton.If the user whois actively running an APL2000JSworkspace presses the BACK button on the browser, APLseesthis effectivelyas “)OFF”. A subsequent press of the FORWARDbutton will re-load the webpageandstart the OLX. To preventthis,the initial web page should do nothingexcept “open in new window”the web pagecontaining the APL2000JS andworkspace. This new window (being new)will have its BACK button greyedout, preventing any problems. By switchingto theinitial web page, the usercan still navigate through the session history via the BACK and FORWARDbuttonssafely withoutaffecting APL2000,JS.
* Speed. A major pointofissue with APLinterpretersis often speed. Howfast/slow is a program? Well,in the friendly wordson the back coveroftheHitchHiker's Guide to the Galaxy “DON’T PANIC!”. In tests using IE 6.0,

APL2000.JS is FASTER than APL2000.EXE! (Shock! Horror! Gasp!)
APL2000JS is a major achievement, with very far-reaching consequences.

Conference Days
To methe highlight of Monday’s sessions(i.e. excluding the Sunset Dinner andentertainment and other meals) was the COMIC APL Interpreter sessions by Bill
Rutiser (Cognos Finance) and Jonathan Manktelow (Causeway).
In “Introducing the COMIC APLInterpreter” Bill told us that this is an entirelynew APL2000 interpreter (thatis it contains NO legacy codeleft over from earlierAPL*PLUS) and is an “in-process COM server, supporting self-contained APL
computational components for use with Internet Explorer, Excel, Word and otherCOM applications”.
What this means is that the APL workspace is combined with the COMICinterpreter to producea single DLL for use via other Windowsapplications.
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Jonathan's talk on “Using the COMIC APL Interpreter” was a step-by-step guide
to creating a stand-alone DLL from the current COMICinterpreter. This will be
included in Vector when COMIC is ready for release — the interfaces in the current
version are all subject to change.
The final session on Monday wasJan Clark on “The ‘Killer App’: How to Make
Millions With Ground Breaking Software”. This was a repeat of the excellent talk
he gaveat Berlin last year.
Tuesday's sessions included Eric Landau’s “Strategies for Dealing with Multiple
Arguments: The Case for Names” (see page NN ofthis Vector). As a consultant
who is primarily a Dyalog APL developer, I attend the APL2000 Users’
Conferences to obtain as much exposure to/experience of APL2000 code as I can
get. Having read the excellent paper (supplied as part of the 300-page
proceedings) and chatting with him before the session,I felt | could gain more by
attending an APL2000 specific paper.
Thus I attended Marvin Renich’s “Gir Revisited”, which taught me about
APL2000’s Network Interface system function for communicating with the
Internet, | found this session invaluable, as the implementation methods that
APL2000 and Dyadic have adopted are so fundamentally different.

Following on from last year’s
conference, [| could not miss Bill
Rutiser’s “Test First: Design and
Programming”. This was a tutorial
on a_ fundamental —Extreme
Programming practice. It was
delivered with Bill’s usual very dry
wit. (“There are three types of
mathematicians, those who can
count, and those who can’t.”)
The last concurrent session I
attended was again decided by
APL2000/Dyalog differences. 1
decided against Gary Bergquist’s

“Limbering Up — Exercising Your APL Muscle” and went for Patrick Parks’s
“QWCALL” session instead. This showed howto call the Win32 API, something I
currently doa lotof(I wrote three newutilities in the last week).
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After Hours
In addition to learning, APL conferences are about meeting old friends andmaking newones. This is done over the meal breaks, at the bars, and in “EveningSeminars”.

 

One such event occurred after the Banquet (where I was taught how to play akind of pokerusingthe serial numbers on dollar bills).
LynneShaw,lan Clarke, and myselfretired with Roy Sykes to his room, where hehad a rather fine single malt whisky. This was attacked with some gusto whilesitting on his balcony with a fine view of moonlight reflecting off the Gulf ofMexico framedby palmtrees.
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Strategies for Dealing with Multiple
Arguments: the Case for Names

by Eric Landau, APL Solutions, Inc.
Anearlier version of this article appeared in the proceedingsof the

2001 APL2000 User Conference.

Once upon a time, an APL function could take at most two arguments. If the logic
of the function required a larger number of arguments, the programmer had to
come up with a scheme by which all of them were represented by at most two
homogeneousarrays, putting character data in the left argument and numeric
data in the right argumentorvice versa.
With the introduction of nested and heterogeneousarrays and strand notation,it
became trivial to write functions that, from the user’s perspective, allowed
arguments of any type or shape to be “strung out” as a strand. Each element
could be assigned to its own variable internally, eliminating the necessity to
“break” the logical arguments apart and rearrange them into their desired form.
Today we can write functions that look like the following, which has, as far asa
user(or calling function) is concerned, twelve arguments:

y Example1 args;titlespersampl;vmin;vmax;volf;hmin;hmax;hoffaxes; ticks;color
[1] a Arguments:
(21 9 [4] Title (use '' for blank)
[3] a (2) Period
ts] oa £3] AmplitudeC5] oa (4) Vertical minimum
[6] a {5] Vertical maximum
(71 a (6) Vertical offset
[8] a (7) Horizontal minimum
{9] a [8] Horizontal maximum
(10] a {9] Horizontal offset
[11] a [10] Displayed axes ('x's 'y'; ‘xy! or ‘yx! for both; '' for neither)
{12] a [411] Tick interval (x.y: 0 for do not display)
[13] a [12] Colors (bg rgb triple, fg rgb triple)
[au] oa
(15) (title per ampl vmin vmax voff hmin hmax hoff axes ticks color)+args
(16] a Processing...

v  
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To invoke this function, one supplies an argument strand containing twelve
values:

Examplet 'Curve #1' (02) 4% 75 5 001 0 ‘xy! (.8,0.2)
((0 0 0) (255 255 255))

Chancesare, though,that the user of this function doesn’t really care about some,
perhaps even most, of these argument values. We'd like to able to offer our users
appropriate default values for any orall of them, allowing them to supply only
those arguments that they are concerned about. To do this, we need only select
some value that would be inappropriate for any of the arguments, and use it as a
“placeholder” to represent a suitable default value. From the user’s perspective,
this value represents “I don’t care”. The refined function looks like:

v Example2 args;title;per;ampl;vmin;vmax;voff;hmin;hmax;hoff;axes;ticks;color;s
(130 a Arguments:
(2) a (1] Title (default '')[3] a (2) Period (default 2xpi)
C4] a [3] Amplitude {defauit 1)
(§] a (uj Vertical minimum (default ~1)
(6y a {5} Vertical maximum (default 1)
{71 a (6} Vertical offset (default 0)
Cs] a (73 Horizontal minimum (default 0)
C9] A (8] Horizontal maximum (default 2xpi)
[10] a [9] Horizontal offset (default 0)[11] a [10] Displayed axes: 'x'; 'y'; 'xy! or 'yx' for both; ‘' for neither
f12] aA {default 'xy')
{13] a [11] Tick interval: x,y; 0 for do not display (default (0,2,0.2xpi)
(141 a (42] Colors: bg rgb triple, fg rgb triple (default (0 0 0)(255 255 255))
[15] a Use & for default value.
[16] 5
C17] (sfargs)+(s+argss”c@)/'' (02) 4 “1 1 0 0 (02) 0 'xy' {.2,0.2)

((o 0 0)(255 255 255))
{18} (title per ampl vmin vmax voff hmin hmax hoff axes ticks color)+args
[19] # Processing...

v
With this function, the user who cares about only a few values can specify only
those, and allow the rest to take on their programmer-defined default values:

Example2 ‘Curve #1' 9455666888868
The user need only know whereto putthe valueshe (or she) does care about, and
need not even know whattherest of the arguments represent.
He does, however,still need to know how many argumentsare defined, and must
type the appropriate numberoftrailing placeholders.
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Wecanrelieve him of these burdens easily enough:
vy Example3 args;title;per:ampl;ymin;vmax;voff;hmin;hmax;hoff,axes;ticks;color;s

[1] a Arguments:
[2] a (1) Title (required, use '' for blank)
[3] «a (2) Period (default 2xpi)
Ca] a [3] Amplitude (default 1)
{s] a [4] Vertical minimum (default ~“1)
(6] a (5] Vertical maximum (default 1)
(7) a [6] Vertical offset (default 0)
(3) a [7] Horizontal minimum (default 0)
[9] a (8] Horizontal maximum (default 2xpi)
fic] a (9] Horizontal offset (default 0)
[142] a [10] Displayed axes: 'x'; 'y'; ‘xy’ or tyx' for both; '' for netther
[12] «8 (default 'xy')(13] a [24] Fick interval: x,y; @ for do not display (default (0.2,0.2pi)
[14] a [12] Colors: bg rgb triple, fg rgb triple (default (0 0 0)(255 255 255))
[15] a Use @ for default value, Trailing arguments to be defaulted may be elided.
[16] 4[17] :IP 82=O0DR args o args+,cargs © :END a In case title was the only argument
Cie) args+12targs,i2p¢o
[19] (s/args)+(seargsec@)/'' (02) 1 “1 1 0 @ (02) O txy!' (,2,0.2)

((0 0 0){255 255 255))
[20] (title per ampl vmin vmax voff Amin hmax hoff axes ticks color)+args
(21] #8 Processing...

v
In this version, the user can type:

Example3 ‘Curve #1' @ 4 "5 5
This produces the sameresult as does the previous example.
Notice that, as in Example2, the code permits the user to give the first argument
as 8, which will set thetitle to ' ', but the documentationin the function has been
deliberately modified to conceal this. If we were to allow the user to supply a
placeholder for any argument, and then allow him to omit trailing placeholders,
he would be entitled to assume that he could type:

Example3

to run the function with all of the arguments taking on their default values. In
reality, of course, doing so would raise a syntax error, as APL does not permit us
to define functions which are ambivalently either niladic or monadic. A user who
really wants to default all of the arguments must nevertheless supply either a
value or a placeholder for (only) the first one, which is counter-intuitive. Rather
than documentthis as a special-case exception, it is more readily understandable
to simplytell the user that the first argument must be supplied.It helpsif the first
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argument has an easy and obvious (and documented!) “logical default” value,
such asa blank title.
All of the default values in Example2 and Example3 are assigned “simul-
taneously”, ie. in a single statement. This is easy enough, but may be unrealistic.
Sometimes the best (or only appropriate) default value for a particular argument
will not be a constant, but rather some function of the other arguments. In that
case, we will need to assign default values individually. If the computation of
these default values from someset of other argumentvaluesis trivial, we can
simply replace the statement in Example3[19] with twelve individual assignment
statements. Sometimes, however, a suitable default may be the result of a
complex calculation that we need to doto get the result, and so we'd like to set
the default as a function of some intermediate result of somepriorcalculation. In
that case, we would want to scatter the individual assignments of the defaultsthroughout the function.
Whenwedothat, we wind up with a function that looks somethinglike:

v Example args;title;per;ampl;vmin;vmax;voff;hmin;hmax;hoff;axes;ticks;color
(11 a Arguments:
C2] A (1] Title (required, use '' for blank)
C3] fp [2] Period (default 2xpi)
[4] 9 (3) Amplitude (default 1)
Cs] 8 [4] Vertical minimum (default -argl3]}
Cel Aa [5] Vertical maximum (default arg[3])}
[7] a [6] Vertical offset (default 0)
Ca] a (7) Horizontal minimum (default 0)
{9] @ [8] Horizontal maximum (default arg[2])
{10] a [9] Horizontal offset (default 0)
C11] a [10] Displayed axes: 'x'; 'y'; 'xy' or tyx' for both; '' for neither(12] A (default 'xy")
Cis] oa [41] fick interval: x,y; 0 for do not display (default (0.2xarg[3]}),
[14] 6 O.ixargl[2))
[15] a [12] Colors: bg rgb triple, fg rgb triple (default (0 0 6)(255 255 255))
(18] 8 Use @ for default value. Trailing arguments to be defaulted may be elided,(177 a
(18] :IF s2-QDR args o args+,cargs o :EWD a In case title was the only argument
{19} args*i2targs,12pc68
[20] (title per amp] vmin vmax voff hmin hmax hoff axes ticks color)+args
(21) :IF title=9 0 title+'! o :END
[22] :IF perse © per+o2 o :END
(23] :IF amplse o ampI+1 o :END
(24] a Processing...
(25) :IF vminse o vmine-ampl © :END
(26] :IF vmaxe® © vmaxeampl o :END
(27] :IF voffae o voff+0 o :END
[28] a Processing...
{29] :IF Aminwo o AmineO o :END
(303 :IF Amaxe@ o Amax+per © :END
(31] :IF hoffe o hoff+o o :END
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[32] a Processing...
[a3} :IF axess@ o axese'xy' ¢ :END
[34] IF ticks=@ ¢ ticks+(.2*ampl),.ixper © :END
[38] :IF colores © calor+(0 0 0) (255 255 255) ¢ :END
(36] a Processing...

v
We could mix these techniques, assigning constant defaults in one statement,
“easy” calculated defaults in separate statements at the top of the function, and
complex calcuated defaults as the intermediate results becomeavailable, but our
function will be mucheasier to read and follow if we handleall of the defaults the
same way. In addition, we make the function somewhat easier to follow by
putting the setting of the default values for the arguments near the sections of
code wherethe argumentsfirst get used, so the reader doesn’t have to refer back
to the top of the function repeatedly to see what they are. These refinements
provide us with a lot more flexibility in choosing default values, but are
transparentto the end user, who invokes Example4 identically to Example3:

Exampley ‘Curve #1' @ 4 "5 5
Example4 is a significant improvement over Example1, but we can use the power
of nested arrays and strand notation to doa lot better. In Example4, the user must
still remember (or look up, each time) the positions of the particular elements of
the argumentstrand that he is interested in, and muststill type a placeholder 6
for each non-trailing argument he doesn’t care about. Wecan relieve him of these
burdens as well. To do this, we must abandon the traditional view of formal
argumentsas collections of argumentvalues.
To implementourfinal strategy, which we refer to as “named arguments”, we
assign each argument a meaningful name. Our user will no longer need to
remember some set of meaningless index values that are arbitrarily associated
with the argumentsofinterest to him. Instead, he need rememberonly the names.
(If there are users out there who find remembering that amplitude and vertical
maximum are in the 3rd and 5th positions respectively easier than remembering
that amplitude and vertical maximum are called ‘ampl’ and ‘vmax’ — or
‘amplitude’ and ‘vertical_maximum’ — respectively, I’m notat all sure I want to
meet them.) The formal arguments to the function are used to pass associations
between names and values rather than just values. When our function needs to
assign a value to a logical argument, it uses the associated name to select the
appropriate value instead of using its position in the argument strand. The
position becomes meaningless to the programmer(asit already wasto the user),
andthe user can enter the argumentsofinterest to him in any order he chooses.
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Wecan write a utility function that will take a vector of pairs of names and
associated values and, for a given name, return the associated valueif there is
one, otherwise return a given default value. While that’s all we need, I have
found it helpful for debugging purposes to have it also remove the name whose
value is being extracted (along with its value) from the argument vector, so that
the current value of the variable that represents the argumentto the calling
function contains only those logical arguments that have not yet been extracted.
In addition, I find it helpful for it to incorporate a “meta-default” value, which
can, among other uses, serve as a flag to indicate that a required argument has
been omitted, so that the lack of an explicitly passed default value lets the reader
of the calling function know that an explicit value is expected. The following
function doesall of this:

v Read ArgValue args:arg;default;s
[1] a Separates the value associated with a name from a vector of name-val pairs.
[2] « args is a vector of name-value pairs, Names must be character scalars
{3] A or vectors,
{4] a ad(1) is the name for which the associated value will be separated.[5] adl2] (optional) is the value to be returned if ad[i] does not appear as
C6] a aname in args (default 6).
(7) a R{1] is the value associated with ad(1], or its default (ad[{2] or 9).
(8}] a RU2] is args with the pair corresponding to ad(1] removed.(9) a
(10] :IF ~{QDR ad)<326 807 © ad+cad © :END a ad may be an unenclosed name
[11] (arg default)+2tad,co a Supply default if not given
[12] :IF v/se(+"args)ecarg a Name is in args
[13] Re(2=ts/args) ((~s)/args) a Return (value) (remaining elements of args)(14] :ELSE a Name is not in args
[15] Redefault args a Return (default value) (all elements of args)
(16]  :ENDIF

Using this function, we can rewrite Exampleas:

vy Examples args;title;per;ampl;vmin;vmax;voff;hmin;hmax;hoff;axes:ticks;color
(11 a Argument names:
C2] a ‘title’: Pitle (required, use ‘' for blank)
{31 a ‘'per': Period (default 2xpi)
[8] a ‘ampli’: Amplitude (default 1)
(s5] a ‘ymin’: Vertical minimum (default -arg[a])}
C6] a ‘'vmax': Vertical maximum (default arg(3))
[7] 8 ‘'voff': Vertical offset (default 0)
Cal a ftymin': Horizontal minimum (default 0)
C9] 8 ‘'vmax': Horizontal maximum (default arg[2])
(10} 8 ‘voff': Horizontal offset (default 0)
Cit] oa ‘axes': Displayed axes: 'x!'; 'y'; ‘xy’ or tyx' for both; '' for neither
(12) A (default 'xy')
(13] a 'ticks': Tick interval: x,y; 0 for do not display (default 0.2xarg(3}),
C24] 4 O.1xarg([2))(15] a 'color': Colors: bg cgb trpl, fg rgb trpl (default (0 0 0)(255 255 255))
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fis] a
(17] :IF 82=0DR targs 6 args+,cargs o :END
[18] (title args)+'titlet '' ArgValue args
{19] (per args)+'per' (02) ArgValue args
f20] (ampl args)+'ampi' 1 ArgVaiue args
(21) «» Processing...
C22] (vmin args)+'vmin' (-ampl) ArgValue args
(23) (vmax args)+'vmax' ampl ArgValue args
C24J (voff args)+'voff' 0 ArgValue args(25] a Processing...(26] (Amin args)«'hmin' 0 ArgValue args[27] (imax args)+'hmax' per ArgValue args[28] (hoff args)+'hoff' 0 ArgValue args
[29] a Processing...
(30) (axes args}+'axes' ‘xy' ArgValue args
[31] (ticks args)+'ticks' ((,.2xampl),.1*per) ArgValue args
[32] color+s'colort ((0 0 0) (255 255 255)) ArgValue args
[33] a Processing...

v
Now the user who only cares about thetitle, amplitude, vertical minimum and
vertical maximum,as in Examples2 through 4, can type:

Examples ('title' ‘Curve #1") (‘ampl' 4) (‘ymin' ~5) ('vmax' 5)
or:

Example5 ('vmin' ~8) (‘vmax! 8) (‘ampl' 4) ('title' ‘Curve #1!)
or any other permutation of the arguments; position in the strand has become
meaningless. He need not know what the arguments of no interest to him are,
how manythereare, or even that they exist.
Note the slight bit of additional user-friendliness provided by Example5[17],
which allows the user who only cares about one argument (and presumably has
no idea whata “strand”is) to type, say:

Examples ('title' ‘Curve #1')
which is consistent with what he types when supplying more than one argument,
rather than:

Examples ,c'title' ‘Curve #1!

which is noticeably different from the more general case, and looksrather odd.
The next time you write a function that needs to take multiple arguments, some
of which usersare likely to wantto allow to take on default values, consider using
named arguments. You'll be making yourusers’ lives easier.
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What, in Computing, is Worth Learning?
by Anthony Camacho

A Statement
I started programming in 1958 and was immediately irritated by the programmer
habit of calling an instruction a “statement”. 1 have done my best to avoid
following this unseemly trend. I think it may be(at least indirectly) responsible
for someof the manydifficulties we labour undertoday.

The Imperative Voice
WhenI learned grammar the imperative was the voice used for commands. All
communications to a computerare in the imperative voice. Every press of a key or
movement of a mouse or click of a mouse button (or movement of a mouse
wheel) is a commandand,if the computer is working,all it can do is to obey.If
wewereall always clear that what we are doing when we operate a computeris
commandingit to do things then we might take the trouble to find out whatthe
commandsactually are and might be less willing to accept the computer man’s
starting point (which is “I know better than you what youare trying to do and
will make the computer do it my way”).

The Will
People have wishes; computers do not. Computers may be programmed to
pursue an assigned goal and thus misleadthe naiveinto thinking computers want
things. If you can only communicate with another being in the imperative voice,
and the only responses are obedient or random, I don’t know whetherit would be
possible to discern a wish, even allowingfor the possibility that a computer can
have one (which I emphatically deny).

Thinking
Doing logic may be thinking, butif all you can dois logic and if you can only do
it when told and with specified premises, then that is probably not thinking. If
Babbage’s Analytic Engine had ever been made,its processing could hardly have
beencalled thinking, any more than the Turing machine’s processes. Perhapsit is
of the essence of thinking that the train of thought can be interrupted. A
computer's train of thought cannotbe interrupted in the sense that an unforeseen
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idea arising during the logic can divert the train of thought to changeits goal. Let
me hasten to deny that I am saying that thinking lies in an unpredictable
outcome. What I am saying is that if the outcome is completely determined then I
doubtif the process is, beyond doubt, “thinking”.

‘Helping’ You
I now have four grandchildren and am well qualified to appreciate the
consequences of accepting an offer of help from any or all of them. The help
offered by Microsoft is worse than what my grandchildren can do. At least they
make no pretence of trying to further my wishes. Microsoft staff (and not only
them) try to help by knowing better than I do what it is 1 want to do. I cannot
begin a paragraph with a number or a bullet without getting all subsequent
paragraphs beginning with a number in sequence ora bullet. This is the default
behaviour! The time and trouble it takes to stop the program doing this is more
than I would havespentin ten years numbering paragraphs by hand.

Concealment
In pursuing the aim of making the machine‘friendly’ to the user, Microsoft have
largely hidden from the user, the logical control of the computer. For example on
this new computer I have five icons on the desktop that I know offer to get
updates, make contacts etc. with the internet. Two of them are the machine
manufacturer's (set up and connect icons) and oneis the virus software update
but the rest are Microsoft. I don’t have a clear idea whatwill happen if I click on
oneof these. I have not entered any telephone numbers, so 1 don’t know whatwill
be dialled. For all I know the call will be madeto a call centre in Hong Kong. I can
check my telephone bill on calls I dial or when I have entered the numberinto the
computer, but not when I use these icons. Furthermore there are programs that
run when my machine first boots up that I do not wantto run and that I cannot
find out how to stop.

When Things Go Wrong
In particular J haven't any way oftelling how to correct things if something goes
wrong. WhenI clicked the option on the virus software windowto create a rescue
disk it told me that Rescue 32 had executed an invalid instruction in module
KRNL386.EXE at 0001:00002d51 and when I clicked the box to continue I was
showna blue screen with “A fatal exception OE has occurred at 0187:BFF9DFFF.
The current application will be terminated”. There is no way oftelling what went
wrong. When I learned about planning, | was taught that a good plan was one
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whichallowed for all eventualities; it foresaw that there would be difficulties and
provided some way of overcoming them, even if there was no easy way of
knowing precisely what kind of difficulties they would be. The current machine
philosophy is to plan for everything going right first time and, if things don’t,
tough!

No Manuals
The replacement of manuals (which required that someone madeanintellectual
effort to organise the information logically) by help files (which don’t) has been a
disaster. The typical help file begins by assuming that you need to be told what
options there are in the menu on the screen and what each of them does. If what
you need is not allowed for then there is nothing more you can do with it. It is
possible that I have forgotten it if ] have ever found something in a help file that
washelpful but I certainly can remember many occasions when I didn’t.It is not
even possible to find out whatfiles provide which facilities. On my other machine
the scroll bar sometimes fails: the symptom is that scrolling begins and continues
whenever the mouse is anywhere on the bar. Furthermore the direction of
scrolling varies. 1 suspect that if I knew which .DLL or .VXD file provided the
scroll bars I could reload it from a Windows Cabinet and my troubles would be
over — but there is no practical way of finding out. There is a horrible tendency for
the style to creep outof the machine onto paper. Some ofthe books I haverecently
bought follow the help file pattern: they propose a sequence of steps (all
expressed in the imperative mood) which the authorthinks will work (and maybe
does on his machine) but without any allowance for the steps that don’t work as
expected. Imagine a motor manual which tried to tell how to diagnose and repair
an internal combustion engineentirely by reference to the driver’s controls.

Divide and Rule
I buy a first class machine from one of the most reputable makers. They send it
with the wrong network card installed. After three weeks of ringing them and
emailing them and even writing letters of complaint to the sales director, I get a
network card with a plug to suit my network wiring. Then, when set it up
according to the instructions, it doesn’t work as it should. To begin with it can
only see one other machine on the network. Then after trying so many things that
I cannot report them coherently to the help line, it gets to see three machines. The
fourth (which the others can all see and sharefiles with) is still invisible. The help
line politely declines to help saying that the manufacturer cannot solve network
problemsas too muchis outsidetheir control. Microsoft too decline to help on the
grounds that their arrangement with the manufacturer requires the manufacturer
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to provide operating system support. The network card manufacturer’s email
help service sends me a standard general purpose debugging guide whichtells
methat I have to specify a machine nameand thecorrect network name(I had, of
course, told them that the rest of the network was working and that the problem
machine could see one of the other machines: if they had bothered to read whatI
wrote they would have known I had doneall that.) and ends “NOTE: for more
information on peer to peer networking in Microsoft Windows 95/98 go to
Microsoft’s website or contact Microsoft’s Technical support”.

Parrot Learning
Help files and help lines are, as described above, completely hooked on giving
sequences of instructions. They almost never explain what the instructions
command the machine to do. When they do give a purpose for an action it is
usually an anthropomorphic one: “This tells the machine where to find the XX
file.” On one occasion, when I was asking a help line why myinstructions were
not adequate to make my machine do what I wanted, the guy on the other end
wastelling me, one step at a time what to do and I recognised ‘DELTREE’ and
asked him whathe wasdoing. After a little gentle verbal fencing he admitted that
he wasintendingto re-install my Windowssystem from scratch! He hadn’t asked
me. He hadn’t explained to me the consequences of such an action. Such people
don’t. This approach conceals from people the nature of their actions. I don’t
know where to find the other approach; one that assumesthe user knows what he
wants and explains the principles underlying the steps needed to get it and
maybe even the main things that could go wrong and how to overcome them.

Subordinate Learning
It is the consequencesofall these things that make me deeply suspicious of the
value of teaching IT (information technology - it doesn’t deserve its capital
letters) in schools. Mainly, what people learn is how to operate pieces of software.
Doing this is mainly a processof learning, parrot fashion, the sequences of mouse
movements and clicks to do some simple task such as mailinga letter to all the
people on an addresslist. Then the pupil goes away and discovers that, on the
next machinehetries, the softwareis entirely different and the painfully acquired
parrot learning is largely useless. (Actually the varieties of word processors and
spreadsheets are so similar in their aims and in the ways the computer can be
programmed to provide the commands that a good deal of the range of
commandsis re-usable.) Nevertheless it is a grave defect of computer learning
that whatis taught is the parrot-fashion sequences needed to operate a piece of
software that will almost certainly be superseded before the pupil has even left
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school. I once worked out that I] am now on my ninth word processor, counting
the four versions of Word for Windowsas one, and mostofthe effort of learning
them waswasted.

A Profession?
The mark of a profession is that its respected practitioners know what they are
doing and can tell how much workthey have to do to complete a task or a stage
in the work. In some professions, such as building, there are even people
(quantity surveyors) whose job is to measure how much is done and how much
there is to do. There is no equivalent of a quantity surveyor in computing. Very
few programmers can keep to their estimates. Even fewer are secure enough to
dare to offer fixed prices (or schedules) for the work.It is the norm that computer
projects are delivered late and cost more than estimated.It is even quite common
for a project to get abandonedafter large expenditure because the budget holder
belatedly realises that he is unable to control the work he wants done. The mark
of a professional programmeris that he will do a fixed price job once the
specification is agreed. There are very few such people. Of courseit is partly the
problemsdescribed above which putpeopleoff.If I knew that I would be able to
get Windows to do what I wanted I would beable to give a fixed price for the
whole job. Since I may have to spend a week (no exaggeration) getting a new
machine to communicate over the network, I have to include rather large safety
margins if the estimate is to include getting a program to work under Windows.
So does everyoneelse.

Worth Learning?
It would be worth learning how to producea reliable estimate. It would be worth
learning how to regain control of the machine from the operating system. What
will continue to be relevantin ten years is more worth learning than anything that
will be superseded.It is not easy to distinguish between these.

Hardware Changes
When started programming the IBM 650 (the first commercial computer of
which 1000 were sold) I refused to believe that the program I wrote had run
correctly because there was no pause between reading the punched cards
containing myfirst program and the punching outofthe result. ] was wrong; the
result was correct. (Incidentally that may have been the last program I wrote that
ran first time, error free.) The 650 had a word time of 0.96 milliseconds; each
location on the drum becameavailable once every 48 milliseconds and if the
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locations of addendsand result on the drum were optimised an addition could be
done in about 7 milliseconds. The drum stored 2000 ten-digit numbers. The
machine J] am typing this on has a word time of a nanosecond and 128 million
bytes of memory available at about three nanoseconds plus forty thousand
million bytes on a disk available 4096 bytes at a time with a delay of under ten
milliseconds. Its operations are a million times faster, its access to data aboutten
thousand times faster and it can store at least two million times as much, so
overall it is about sixteen orders of magnitude more capable. The IBM 650cost
£75,000 in 1958 money ~ say the equivalentof £3,000,000 to £4,000,000 today.

Software Changes
Much as the hardware has changed, I think the software has changed more, but
the measures to judge it by are not so easy to see. The hardware does the same
things, but faster and with more data; the software now handles pictures and
music and video and the interface with the user is completely different. The
instruction codes, the utilities, the calls to the operating system, all have been
changed and the operating system is now huge. Gone are the days when one
could blow one 4K ROM chip and have a reasonable debugger available on
command. Debug, NasDis (disassembler) and Zeap (Z80 assembler) all fit into 8
chips. Nowadays even Visual BASIC takes two 1.44 Mbyte disks. The Windows
operating system nowadays uses 90% or moreof the machineresources!
For some years one could rely on DOS doing whatit used to do the year before.
The calls to read and write a file remained unchanged for many years. Now DOS
features that Windows used to support are being phased out, even this reliance is
shaky. I am told that I can no longer (in Windows ME or 2000) do the things I
used to do in CONFIG.SYS and AUTOEXEC.BAT. Not only that: there is no longer a
wayto doall of those things!

What Can’t Change?
The problem is to discern the stable features of the landscape. Whatis there that
one can rely on staying the same?

Computers will alwaysbe slaves
A computer is an algorithmic machine: all communications to it are in the
imperative voice. This will still be true and there will still be programs in ten
years. The programming languages then in use will be those that have proved
themselves suitable. Perhaps, by then, people will have ceased to treat Edsger
Dijkstra’s view that learning BASIC causes brain damage asa clever-clever joke
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and begunto realise thatit is true. Some of today’s programswill still be running
then, of course, and so some of the programming languages you can learn today
will still be saleable skills in ten and maybe even twenty years.

All computers will ever hold is a binary representation
A computer is a binary machine: everything it stores must be converted to and
from a binary representation. The representations of symbols, values and pictures
will still have to be translated to and from binary. The established representations
will doubtless be joined by others, but are themselves unlikely to be superseded.
It is interesting to consider how long IBM’s double precision 64-bit floating point
numbers will be the primary scientific numerical representation and whether
what supersedes them will just have greater precision or have a variable precision
(maybe perfect - without any tolerancearising from the representationatall). One
programming language already providesthis.It is called J (not Java).

Computerdata will always beheld in files
Information will continueto be held in files and file handling will continue to be a
majorpart of data processing. It may be that somefile types becomeestablished
as the mostsuitable for the kind of data to be held. Typefaces, for example, which
were once held as bit maps will plainly never be held that way again; they are
held as the curvesof their outlines so that there are nolimits on enlargement and
reduction. It would be a surprise if the multiplicity of formats for pictures doesn’t
shake out a bit in ten years. Word 2000, when asked, offers to import a picture
from any of about 35 differentfile formats.

Non-computer people will always be responsible for the work
The jobs computers do (including personal computers) will still be the
responsibility of the people that bear the responsibility for seeing that the work
gets done and not of the programmers and analysts that design the computer
systems. Although programmers and analysts are usually paid more, an
application’s success depends on how well it meets the needsof the users. It is a
commonfault that the system only does what the analyst thinks the user wants.
Success sometimes dependsonthe user feeling a commitment to make a system
work andthis is unusual unless the user has fully understood and agreed to the
design. This ought to be obvious (but see HMW’ssustaining news in Vector 17.4).
Companies oughtto putusers in charge of the computer people to ensure that the
system design can dothe job andthat the change-over procedureis practical and
offers fall-back at every stage. Nowadaysthe fact that computer people are more
highly paid often meansthat their convenience overrides the convenience of the
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people responsible for the work. This is just one of the many reasons why projects
fail.

Theuserwill always have second thoughts
It will still be true that one has to walk before one can run. New systems should
be introduced partially or on samples of the work and proved to be satisfactory
before gradually taking over the whole of the work. Pilot running is better than
parallel running and if the system, at the pilot stage, can be changed to
incorporate every improvement that the responsible staff can see, so much the
better.
So we need waysto run pilot systems with prototype programsthat can easily be
amendedto incorporate the improvements that are only thought of whenthe staff
have some experience with thepilot.

The big problem will alwaysbe to discern the real need ....
Users and computer people can easily be misled (mislead themselves - mislead
each other) and agree to designs that don’t work when installed. Far too little
effort is made by managersto ensure thattheir staff can use the system they agree
to. When thestaff try the prototype, listen to what they say: if changes are not
needed then the system is exceptional and the designer deserves a bonus.

....and to agree how the system will meetit - an agreement thatwill stick
Evenif the staff have agreed and signed the designin blood, the system may need
to be changed. There is no escaping the need for a prototype. To meetthese last
two needscalls for the skill to convert between expressions of the users’ needs
and expressions of the systems design. Thefield specifications and the range of
values each can take and the screen designs and how the userwill interact with
each of them have to be agreed with the user and the prototype changed in the
light of experience in use. The structureoffiles, of processes, of validations,offile
amendments, of back-up arrangements, of security and of response times areall
things the designer should handle without confusingthe user.
The way these aspects are expressed in the design may make a significant
difference in the difficulty of translating the constraints and benefits of a
particular design into expressions the user can appreciate.
Conventional wisdom hasit that the benefit of a high level languageis that it
relieves the programmer of much of the drudgery in converting the program
specification into machine code and of course it does do this. Systems don’t
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usually get into difficulties because the program doesn’t meet the program
specification. The usual problem is that the delivered system doesn’t meet the
real-world need.
Actually the main benefit of a high level language is the same benefit A. N.
Whitehead claimed for a good notation:
By relieving the brain of all unnecessary work, a good notation sets it free to concentrate
on more advanced problems, andin effect increases the mental powerof the race.1
lntroduction to mathematics: A N Whitehead: Chapter 5
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The Image2 Addon
by Clifford A. Reiter and Zachary X. Reiter

In an earlier note Cliff described the first release of the image addon for J [5].
Meanwhile, Zach was becoming experienced with Linux and C. Hetook on the
project of doing direct file to memoryreading of jpeg files as a warm-up exercise.
Since the approach in [5] involved intermediate conversion to a temporary bitmap
file and then reading the result into J, Zach expected his version would be more
efficient. Moreover, because of the use of a third party dll in the first release, the
image addon wasnotavailable for Linux. Zach hoped to change that too. His
project was successful and there wasa flurry of follow-upactivity: *png support
was also redone and support for 24 bit portable bitmaps was added. Meanwhile,
the htm! gallery script that Cliff wrote had undergone changes and someother
utilities had been developed, so it seemed worthwhile to offer a new releaseof the
image addon. The addon may be downloaded from {3}.
Like thefirst release, a lab introducesusers to the image2 addon. Even though the
Windows lab uses wd commands, the availability of tcl/tk under linux meant
that only minor changes were madetoallow the lab to run under Linux. In this
note we will list some of the major changes from the first release, give
performance comparisons, take a look at a rotation utility, and we will also give
an illustration of nontrivial gallery maintenance. Readers experienced with the
first release will probably want to also read the minor changes in the release
notes.
The choice of open source code for reading and writing jpeg and png files
changed for release 2 of the image addon. The jpeg library is now based upon the
independentjpeg group's library version 6b [2]. The png library is based upon
version 1.0.8 of libpng, {7]. This means that many of the core image addon
functions have changed, but most of the high level functions use the same syntax
as thefirst release. Here is a summary of the major changes offered by the second
release of the addon.

* Availability on both Windowsand Linux platforms
Library (*.dll, *.so) calls are direct, so temporary files are no longer used for
jpeg/png reads/writes

* Jpeg read/writes are faster
* Png read/writes are dramatically faster
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* Libraryfile is smaller (under Windows, release 1 used three dll's totaling 656k;this is replaced by onedll of size 288k)
* 24 bit Portable aNyMap supportis added (*,pnm, *.pgm, *.ppm)
* Limited support for grayscale images as h by w by 1 arrays
* Lossless jpeg transforms (rotations/flips) available
* Ascript, rot_form.ijs, gives a GUI form forrotating imagesinteractively

(the windowsversion is wd based,linux is tel/tk based)
* Samplescripts includedillustrate simple and complex usage

Comparisons
Table 1 shows timing and space comparisons for image reads and writes ofvarious sizes and a combined gallery creation benchmark. All the tests were run
on the same machine, a 850 MHz Pentium III PC with 128 MB of memory. The
Linux version of J used for the test was 4.05a and the Windowsversion was4.05d.Benchmarks for both the first and second release of the Windowsversion of theaddonare given. All the images are 24 bit images. Here the jpeg files being
“small”, “medium” and “huge”correspond to images with size 423 by 174, 768 by
576, and 2048 by 1536. For the png images, “small”, “medium”, “large”, and“huge” are 100 by 50, 525 by 195, 880 by 880 and 1720 by 1720. The html gallery
creation test used 47 PNG and JPEG Images.
Notice that the results are fairly consistent: space usage byrelease 2 is better thanfor release 1, but there is very little difference between the Linux and Windowsspace usage for release 2. Jpeg operations are noticeably faster for release 2, withLinux being marginally better. Png operations are significantly better for release2, with Linux again being marginally better than Windows again. We note that
Dazeley offers J functions for direct JPEG creation although we were unable torun timing tests comparing our library call functions with his direct functions.
Still, readers with certain applications in mind may wantto use his functions (1).
 

 

 

 

 

Host system Linux Image2 Windows Image2 WindowsImagel
Benchmarks time(secs) space (bytes)) time (secs) space (bytes)| time(secs) space (bytes)
Small JPEG Read 0.0305495

|

1.31456e6 0.0320786

|

1.31251e6 0,0727334

|

2.11104e6
Medium JPEG Read 0.173818

|

1.04896e7

|

0.185458

|

1.04876e7 0.642457

|

1.67911e7
Huge JPEG Read 1.28645 8.38899e7 1.36022 8.38879e7 4.45657 1.342328         
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Small JPEG Write 0.0547015 |1.32966e6 0.0606069 1.32966e6 0.095579 1.59853e6
Medium JPEG Write 0.311928 1.05047e7 0.353221 |1.05047e7 0.467396 1.26086e7
Huge JPEG Write 2.2544 8.3905e7 2.51351 8.3905e7 3.24597 1,00689e8
Small PNG Read 0.002567 85760 0.0042236 83712 0.0231914 144960
Medium PNGRead 0.0416605 2.62528e6 0.0436879 |2.62323e6 0.352292 4.20819e6
Large PNG Read 0.364219 2.09754e7 0.387315 |209733e7 2.74285 3,35683e7
Huge PNG Read 1,10173 8.38898e7 1.15532 8.38877e7 10.4585 1,34231e8
Small PNG Write 0.0087595 99584 0.0108659 99584 0.0486519 123840
Medium PNG Write 0.136627 2.6391e6 0.160027 2.6391e6 0.927157 3.17126e6
Large PNG Write 0.985568 2.09892e7 1.13583 2.09892e7 6.36973 2.51914e7
Huge PNG Write 3.18563 8.39037e7 3.75061 8.39037e7 26.5668 1.00689e8
HTMLImageGallery Write 50.0724 9,86659e7 57.9819 9.86666e7 168.131 1,34258e8        
 

Table 1. Comparison of Performanceof the Image addonreleases

Rotation Form
One of the unpleasant but necessary steps described in [5] wasthe need torotate
some small proportion of the images. While rotation can routinely be
accomplished, the nuisance was in identifying andlisting of the names of the
images which needed to be rotated. In this release, there is a script,
xot_form.ijs, that defines an interactive form which displays a preview of an
image which may be rotated via GUI buttons, menus or hot keys. By default,
trimmed, “lossless” rotations are used.If the image needs to be trimmed(the size
is not a multiple of the internal JPEG blocksize), this results in loss of some edge
pixels. An option allows the simultaneouscreation of thumbnails. If that option is
used, the html galleries of the images with that thumbnail size may be very
rapidly produced.Figure 1 showsan example of the form in use where the image
currently previewed shouldberotated clockwise 90 degrees for proper viewing.
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Figure 1. The imagerotation form in use.

Preserving Gallery Descriptions
Wenext describe an example where the html gallery tools are used to maintain a
fairly complex set of imagegalleries. In particular, this is used to maintain the
galleries of photos of symmetry, chaos andfractals at [6]. The script we use for
that maintenance, samp1le2. ijs is included with the addon. Images are added to
any oneof several directories and the script, with one line, builds a linked set of
imagegalleries. Figure 2 shows an example of oneof the pages. Notice that the
gallery has a title and a head image, there is a table of images with associated
descriptive text, and at the bottom of the page there is a row thumbnails
providinglinks to all the galleries. As images are addedtothe gallery, descriptive
text is added for each. This is accomplished by editing the html file with a
convenient editor (Notepad, Word, Netscape), The preservation of that added
descriptive text as new images are added becomes an important requirement.
This requires the ability to retrieve information from the existing html galleries
and to coordinate it with the updated gallery. We describe how that capability is
implemented below. This is meantasanillustration of the flexibility and powerof
the gallery building tools. While we have successfully retrieved information from
htmlfiles after editing with the above noted editors, html editors may make
extensive changesto files, and henceit is prudent to maintain an archive copyof
the gallery.
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VW stie es agen

Pie ey salt er ch ae

   
Figure 2. A gallery of reflection pictures under development.

The default descriptive text associated with each image in a image gallery created
with mk_html_gallery is the name of the image. In the image2 addon,
functions determine the html text to prepend and appendto the thumbnail image
that appears in each table data entry. The default functions are shown below.
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td_prolog
+-t-t----------+
|3[:|'<center>’ |
toto$e--He+
td_postlog

tot-te-----------------------+
|3|:|‘<br>', CRLF, (short_fn >{.y.), ‘</center> |
teeta doce------~------+--+ -- -ee+
The script sample2.ijs defines a function get_gallery_itdthatresults in aboxed array giving the image names, thumbnail names, and descriptive text thatit locates within the html file which is its argument. Hereis a truncated examplefrom the imagegalleries [6].

$ get_gallery_itd '\i\www_photo_symm\cyc_index.html'15 3

4{. get_gallery_itd '\i\www_photo_symm\cyc_index.html'tnooootoo nnene------------tonecoon----
| th_cye_index.jpg {A chandelier   

 

  

  

  
    | cyc_dcwmdome . jpg | th_cyc_dewmdome. jpg |Washington DC war .4$-~----------------- 4$-----------------+----$------------------leye_del_circle.jpg|th_cye_del_circle. jpg|Delaware beach cro...Tee-teepecaneee

|Cyclic patterns an...

The function mk_desc_td_postlog makes a replacement td_postlog, usingthe descriptive text from get_gallery_itd when possible and using thefilename otherwise. This is illustrated below where we see that the image“cyc_index.jpg” already existed, and hence the existing description “Achandelier” resulted while the image “testing.jpg” did not exist, so its name wasused as a description. Notice that the argumentto the function td_postlog is aboxedlist consisting of the filename and the thumbnail name.
mk_desc_td_postiog '\i\www_photo_symm\cyc_index.htm1'td_postlog ‘cyc_index.jpg’;'th_index.jpg'<br>

A chandelier</center>
td_postlog 'testing.jpg';'th_testing'

<br>
testing. jpg</center>
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The function thatretrieves the descriptive text strips off leading andtrailing white
space and html markers. The assumption being that the html text will be added
by the prelog and postlog functions. One can “hide” html code simply by
inserting nonprintable characters that are not recognized as white space.

WishList
While the improvements and enhancements in the image2 addon have been quite
useful to the authors, several facilities could be useful future extensions.
Integration of 8-bit and 24 bit raster graphics would be handy. While thatis
straightforward conceptually, many details would need to be attended to and
accomplishing it a mannerthat is syntactically simple, convenient, compatible
with previous releases and without introducing performance degradation might
be challenging.
While thefile formats supported include widely used types, other file formats are
from time-to-time convenient. Graphics interchange format (*.gif) would be
useful, but legal entanglements make offering supportfor the format unlikely; see
[4] for both a discussion of the format and the entanglements. Access to the
animation formats used by digital cameras would also be useful. While extracting
and writing frames would be of interest in general, even being able to extract a
first frame would allow thumbnail generation and hence the inclusion of
animations in imagegalleries could be maderoutine.
Theability to conveniently select subsets of existing galleries for creating another
gallery would be handy. Such a facility could easily grow into a major image
managementapplication, but still, often one wants to pick and choose the “best 10
pictures from the hike” and it would be convenientto do that without needing to
keyboard image names or numbers.
Lastly, the sample2 gallery maintenance described in the previoussection utilized
files from several directories and resulted in files in a single directory. We could
aim for more automatic construction of linked galleries where the link structure
arises from boxing or a directory structure. Far more complex websof galleries
could be maintained with sucha facility.
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TECHNICAL SECTION
This section of VECTORis aimed principally at those of our readers who alreadyknow APL. It will contain items to interest people with differing degrees offluency in APL,

Contents
Hacker’s Corner: Ghost Variables 90
At Play with J: The Counterfeit Coin Problem Eugene McDonnell 93
Bach’s Endlessly Rising Canon Ray Cannon 104
Extending the Domains Phil Chastney 115

 

Erratum — Function Models
In Vector 18.2 (page 134is typical) a change to the mapping in Phil’s Unicodefontcaught out Production in a big way. The symbolsarestill used consistently, butwhere you see 1/7 you should really see § and 8/9 and 1/9 are U and I. Finallyfor 5/9 read S$ throughout. Hopefully,this one willget it right! The ‘January 2001’version of the font on the Vector website is the correct one. Sorry, Phil.
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Hacker’s Corner: Ghost Variables
by Ray Cannon

As I was going up the stairs,
I met a man, who was not there,
He was not there again today,

I do wish he would go away.

How to Emulate “Persistent Local Variables” in Dyalog APL/W.
Stephen Taylor’s article on “Persistent Local Variables”, and recent exchanges in
the “DENSdiscussion group” have prompted meinto writing these notes.
In APL, every time a function is called, any LOCALvariable defined within the
function needsto be assigned before it can be used. That is on subsequentcalls,
the function retains no memoryofits local variables’ previous values. Outside the
function, these local variables have no presence.

However,if the function refers to a GLOBALvariable, onceinitially assigned, no
further assignments are required, and values are maintained between calls.
Outside the function, these global variables do have a presence, and can be
“molested”.
It would be very useful if we could define a third type of variable, which
althoughlocal to the function (i.e. have no presence outside the function) could
retain their value between calls. This is what is meant by the term “Persistent
Local Variable”.
As way of an example consider the dynamic function Next:

Next+{
wé''ra.nextew a Assign a new starting value
a{a.next}a,next++1 a Return incremented value

}
Whencalled,its left argumentis a reference to a namespace, in whichit storesits
GLOBALvariable “next”. Its right hand argument maybe either a numeric which
it uses to initialise itself, or the empty text vector '', in whichcase, it increments
the value of the global variable, and returns that value asits result.
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OSE.Next 0
USE.Next ''

a
OSE.Next 1!

2

Notethatthe global variable “next” is located in the quadSE namespace:
OSE.Onl 2

next
OSE.next

2

Now Dyalog APLallowsone to assign functions and derived functions. So I can“glue” the quadSE namespace onto the Next function, andcall it Next One:
NextOne+(Qse)oNext
NextOne 10
NextOne ''

AL
NextOne '!

12

Butthisis stil] using the sameglobal variable
Osf.next

12

However,if instead of using an existing NAMED namespace, I create an UN-NAMEDnamespace
NextTo+(QNS!!)oWext
NextTo 50
NextTo '!

S21
NextTo '!

52

The global variable next exists in an UN-NAMED namespaceto which I have NO
access exceptvia the derived function NextTo.

91



VECTOR Vol.18 No.3
 

Notethat if I create another Un-Named namespace “It” does noteffect the first
UN-NAMEDnamespace:

NextFree+(QNS'')eNext
NextFree ~50
NextFree '!

“4g
NextFree '‘'

“HB
Nextfo '!

53
NextOne ''

3

So there we haveit, outside the function, a variable that has no presence, but
whose value persists from onecall to the next.
NextTo and NextFree both have their own separate copy of a “GLOBAL” (but
invisible) variable called #. {Namespace ].next. One could describe them as
functions “HAUNTED”bytheir “GHOST”variables.
Since these GHOST variables are really GLOBAL, one should be able to share
them between two functions. (In FORTRAN I think this is described as
COMMONdata.)
Well, since “Real programmerscan write FORTRAN in any language”...

Operator “attach” should do thetrick:
a(aa attach ww)w
a(1>2a), '+weaa!
£(2>a),+weww!

‘pur! 'GET'( {a.data+w} attach {a.data}) DNS’!

This creates functions Put and a which share the same COMMONbutprivate
variable #. [Namespace)].data

Put 1 2 3
Gettt

123
Put ‘Hello Sprite World!
Get ''

‘Hello Sprite World'
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At Play With J:
The Counterfeit Coin Problem

by Eugene McDonnell
The Counterfeit Coin Problem, unlike many mathematical puzzles, is not acreation of ancient times nor of the 19th century, and does not appear in theclassical works of Loyd, Dudeney, Ball, or Kraitchik. It springs from a problemposed by E. D. Schell in the January 1945 issue of the American MathematicalMonthly:

You haveeightsimilar coins and a beam balance. At most one coin iscounterfeit and hence underweight. How can you detect whetherthere is anunderweight coin, and if so, which one, using the balance only twice?
Try solving this. I give my solution at the endofthis paper.
Mostofthe solutions I haveseen for this kind of problem givean initial allocationof the coins to the balance’s pans, and onthe basis of the weighing give another
allocation, and so on. In 1978 J. G. Mauldon published an IBM Research Report
RC 7476, in which hegavea solution in which the weighings were predetermined,nota result of a previous weighing, entitled “Strong Solutions for the CounterfeitCoin Problem”. His statementof the problem is generalized from Schell’s. ‘ll callthis the first problem:

Given

C

coins, of which it is suspected that one (at most) is counterfeit (eitherunderweight or overweight), it is required, in at most W weighings on anordinary beam balance,to identify the counterfeit (if present) and to determinewhetherit is heavy orlight.
Hedefines a strong solution to which “The choice and distribution of coins foreach weighing is to be independent of the other weighings.” In support of hismethod, he proves the theorem that “if the pair (W,C) admits a solution atall,
then it admits a strong solution.” Thus, no other solution can be better than hisstrong technique. His methodis array oriented, and he gives a suite of APL directdefinition functions which give a solution to the problem, acknowledging “hisindebtedness to the encouragementand valuable advice of Dr. Kenneth Iverson.”Healsogives solutions for a second problem, where we are given that exactly one
coin is counterfeit, and we are not required to specify whether it is heavier orlighter, but merely to identify it, and a third problem in which in addition to thegiven set of coins, we are allowedto incorporate into the weighings an arbitrary
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number of coins known to be of standard weight. I'll only discuss the first
problem.His solutionstoall three problems are similar.
He defines a solution as a table of weighings showing the allocation of coins at
each weighing. In table (A) are his solutions for all nine cases for which W is 3.
These are for valuesof C from 4 through12,inclusive.

(A)

 

Mauldoncalls the solution for twelve coins maximal. A maximalsolution is one in
which C is the largest number of coins admitting a solution for a given W.
Solutions for less than the maximal number of coins he calls submaximal. He
tackles maximal solutions first, for these are used in forming submaximal
solutions as well.
Each solution has three rows, one for each of the three weighings, and four
through 12 columns,onefor each of the coins. Each row gives an allocation of the
coins as being either set aside, or put in the left pan, or put in the right pan,
represented by 0, 1, or 2, respectively. Notice that in each weighing the number of
coins placed on theleft pan is the same as the number placed on the right pan,
that is, the solutions are balanced. For example, in the four-coin case the first
weighing sets aside coins 0 and 1, puts coin 2 in the left pan, and coin 3 in the
right pan. When 3|C is one, thatis, for C of 4, 7, and 10, the numberof coins set
aside is one more than the numberon each pan. When 3|C is 2, for C of 5, 8, and
11, the numberofcoins set aside is one less than the number on each pan. When
3(C is 0, as in the right column, for 6, 9, and 12, the number ofcoins set aside is
the same as the numberon each pan. At each weighing, the possible results are:
the pans are level, or the left pan is lower, or the right pan is lower, represented
by 0, 1, and 2, respectively. The result of all three weighings is thusa list V of
three items, chosen from 0 1 2.
For example, if there are four coins, and the counterfeit is coin 0, and is heavier
than a good coin,the result of the first weighing is 0, since coin

0

is set aside; for
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the same reason,the result of the second weighingis also 0; in the third weighing
coin 0 is in the left pan, so the result is 1. The overall result V is thus 00 1, andthis corresponds to column 0 ofthe 4-coin solution. Additional complicationscome aboutif the counterfeit is lighter, for which table (B) is appropriate:

{B)

 
The entries in (B) are not used for allocating the coins, but rather to determine the
false coin when it is lighter than the good coins. For example, if their are four
coins, and the false coin is coin 0, and is lighter than the others, the result would
be 0 0 2, corresponding to column 0 ofthe 4-coin table in (B). The tables in (B) are
the 3s complementof those in (A).
The table below gives someofthevital statistics of the problem:

H51 84] 4O] 120]
(6] 243] 121] 363]
17| 729] 364410921
1812187§1093(3279|
podeenteeetnnnt

Column W gives the numberof weighings required, column N gives the numberof different cases that W weighingscan solve, column L gives the least number of
coins for W, and column gives the greatest numberof coins for W. For example,if W is four, 27 cases are solvable, with 13 coins the smallest case, and 39 coins thelargest. J don’t show thecase for W of 2, since three is the only meaningful case. A
one-coin case admits of no comparisons, and a 2-coin case can’t discriminate
between heavier and lighter coins.
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Given any number of coins K between L and G inclusive, W may be found from K
bytakingthe ceiling of the base-3 log of 3 plus twice K:

WK =: >.@(36A.)@(36+)@(24*)
WK 441.9

39333333333
WK £347.27HOUGHHEE HEHEHE ESE EE EE EEE HEH GY

N is a powerof three, namely 34W-1, and is included betweenL and G, and is the
only powerof 3 included. Column L is the sum-scan of powers of 3; the first item
is 1+3, the second is 1+3+9, and so forth. Column is thrice column L, and is also
given by

((34W)-3) 4212 39 120 363 1092 3279
Given any positive integer q greater than one,its representation in base q has 1 as
its most significant digit (msd), and is in fact 10. For any q greater than 2, its
double is represented in base q by 20. Its square is 100 and the square’s double is
200. Its cube is 1000, and so forth, All the numbersfrom q up to but not including
its double have msd of 1. All the numbers from p any power of q up to but not
including its double have msd of 1. For example, the ternary representations 1
and 2 are 1 2; of 3456 are 10 11 12 20; of 9 through 18 are:

100 1041 402 110 441 112 120 121 122 200

There are L integers less than N that have msdof1. For example,if W is 3, then N
is 9 and there are 4 ternary integers with msd 1 less than 9; these are 1, 3, 4, and 5,
which have ternary representations of 1, 10, 11, and 12. Whenrepresented in a
radix large enough to represent N, the msd numbers have leading zeros. For
example, 9 is represented by 100, and thosefor 1, 3, 4, and 5 are then 001, 010, 011,
and 012.

Constructing a maximalsolution
We'll use the case where W is 3 to exemplify the general case.
Start with the ternary representations of the msd numbersless than 3aW-1. In our
case these are 1345.
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First we produce the powers of 3 less than 34W-1:
23Ww

3 teow>a13
Next weuse the hook(+4.) with each of these:

(4+ i.) &> Baa. <r Wwte tennn- +1113 4 5]
tot----- +

Last, we razethis:

p+ i.) Gr Bader W
1345

Weconvert these to ternary, getting four distinct representations:

liza =: (WH 3) #5 (4 1.) Gr Bai. <r W

eo
o0

0
m
e
e

N
e
o

Each row ofzais used to create two additional rows by adding 1 and 2, mod3, toit, Adding 1, mod 3, to 0 1 2 gives 1 2 0; adding 2 to 0 1 2 gives 2 01.Consequently each three-row subtable has distinct rows. Notice that each column
is also balanced, having one each of 1 and 2.

] zb =: 3/0 1 2+/"L 2a

NH
R
O
N
R
O
N
H
K
O
N
K
O

ON
RO
NF
ON
HE
NE
OG

BR
ON
ON
HE
NH
OO
NE

This is turned into a single table by applying appendinsert (, /) to it. Since theindividual columns of the subtables were balanced the whole column is alsobalanced.
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In this case each weighing places four coins in each pan.
4s o

N
E
O
N
KM

ON
RO

NK
HO

O
N
R
O
N
H
K
O
N
E
N
H
O

R
O
N
O
N
K
E
N
E
O
O
N
E
N

V'll transpose this to allow you to more easily to compare with the lower right-
hand cornerof table (A):

Jize =: tl: , /3 |] Of 24/ “A 2b
o12012012012
0121260120120
1200121420201

The entire maximal solution process can be encapsulated in monad SX, which
takes the numberof weighings as argument.

SX =: 139: ',/3 1012 4/1 (y. #3) Brg CH 1.) Gr Sat. er ye!
I: SX 3

@O12012012012
o1z2i120120120
120012120201

Constructing a general solution
Mauldon’s methodof obtaining a general solution involves a fairly complicated
way of choosing one of two tables to be appended,in the cases where the number
of coins has a 3-residueof 1 or 2, or no appended table for the case where the 3-
residueis 0. It simplifies things considerably if a third, empty table, is provided
for this last case. If we call the appended tables AO, Al and A2,for residues of 0,1
and 2, respectively, and form them into a list of boxes AS. Mauldon doesn’t give
the principles used in constructing AZ and A2, he merely presents them without
apology.
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tonnteneee penne +
1 jo 0 412.2 21
| [0201010]
| [41 0}1 0 tf
| [20 24 1 21
I ood i124]
| 10 2 2}
Id i214]
| 126 0]
ponseee eetooo+
Each ofthese is balanced, and thelast five rows of A2 are also balanced. If K is the
numberof coins in C, the proper table to append can begiven by:

> AS {~3 | K

NN
OR

BM
RO

N
O
R
N
N
H
O
H
N

Om
N
E
N
H
O
N

This isn’t all that is needed. The three columnsin the tables are suited to the least
number of weighings that may be required. If more weighings than three are
needed,thefirst column is replicated W-2 times. For example, if W is 5 there are
five weighings andthefirst column is replicated thrice:

((W-2)#0), 1 144 A2
22222
00010
Ti1i1041
t1iia2
tii2i
00022
222114
22200

A dyad SA to producea table to append having the necessary numberof columns
can thus be given by:

SA 3 13): '((Cy.-2)#0),41 2)4"1>AS{~3[x.¢

wherex. is the numberof coins and y.is the numberof weighings.
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The two dyads SX and SA can be combinedto give a general solution function
SG:

SG =: 13: '(-x.){.x. (SX, SA) y.*

wherex. and y. are as in SA. The phrase (-x.){ forms the solution by taking the
last x. rows of the table formed by appending the maximum and the appended
tables.
A solution for the case of 8 coins and 3 weighings can be obtained by:

8 SG 3

N
N
O
E
H
H
O
N

OR
NR

NH
EO

EN
O
R
N
E
N
M
O
N

I found it convenient to have a monad which takesa list of coins as argument. The
monadis:

SC =: (5GC=: 00sc c

N
N
O
R
H
H
O
N

O
R
N
N
H
O
R
N

O
R
N
H
E
N
E
O
N
G

Finding a false coin
Wecanfind a solution by writing:

St// "4G. /2C

The dual transpose (&. |:) causes the argumentsto be transposed before being
used. This has no effect on the coin list C, but is effective on S, interchanging
columns and rows. The rank one ("1) allows the rowsof transposed S to be used
individually with C. The sum by key (+//.) adds the items of C according to the
keys in the row oftransposed S.
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The result of sum keyofthe first row with is:
20111022+//7,00000100

o10

The result comes from summing all the items of the right argument
corresponding to 2s in the left argument(0), then those corresponding to 0s (1)
then those corresponding to 1s (0).
The same thing occurs whenI use all the rowsof transposed S with C:

S4#/ /."2 & [3 C

e
r
e

o
o
m

o
o
n

This is difficult to interpret because the first column 0 J 0 is in the order 2 0 1, the
order in which they occurin the first column of S; the second column 1 0 0 is in
the order 2 1 0; the third column is in the order 2 0 1.
In order to avoid this difficulty, 1 prefix the solution rows (transposed columns)
with 01 2 and the coin list with 0 0 0. The prefixed zeros on the coin list can’t alter
the result, but the 0 1 2 prefixed to the columnsensuresthat the result comes ina
waythatis easy to interpret.

Jzrs: }. S$ (0 1 26,0[ +//, 0 0 08,0})"18.1: ¢090O11
I dropthefirst row of the result, which correspondsto the coins set aside, because
in the physical experimentthese are not seen. Thetable zr is interpreted thus: the
rows correspond to left pan and right pan, and the columns correspond to
weighings. In the first weighing the left and right pans were level. In the second
and third weighing the right pan was lower.
Now,if I take the difference ofthe left and right pan rowsI get:

~/}.8 (0 1 26,@[ #+//, 0 0 06,@])"1&.[: CO14
And I need the 3s-complementof this:

SI-/}.5 (0 1 26,@[ +//. 0 0 0&,0))"1&.1: ¢
022
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This tells me that in the first weighing the pans were level, and in the last two the
right pan was lower.
The dyad WRencapsulatesthe preceding steps:

WR =: 13: '3I-/ }. x. (0 1 28,@[ +//, 0 0 0&,@))"14.]: y.'
J Woe: S WRC

022

The next step is to find the index of WLin either S or its 3s complement. The 3s
complement is formed by taking the 3-residue of -s.This is laminated (,:) to S,
forming SC:

] Sc =: (,:34/@-)S

BE
R
O
N
N
N
O
H
E
N
N
O
R
E
H
H
O
N

O
N
E
EN
ON
HE
OR
NN
HO
ER
N

O
N
E
N
E
N
O
H
O
E
N
E
N
H
E
ON

By using rank 2 1 with the index of function. we can obtain the indices in both
planes of SC:

sc i."2 1 WL
5 8

Since there are 8 items in each ofthe tables, the result 5 8 means that the weighing
list was found in item 5 of the first table, and not at all in the second. This
sequenceis encapsulated in dyad Wi:

WEo=: 13 2 '((,83G/@-)x.)i."2 1 y.'
S WI WL

58

This has all the information needed for the answer. The index is clearly the _
smaller of the two values. The heavier or lighter indication is given by whether
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the index is in the first or second table: if in thefirst, it is heavier; if in the second
it is lighter. The final result can thus be given by RW:

21d: '((<./y.), {6&1 t)</y.)*RW
RW 8

St

an

This saysthat coin is false, and it is heavier than a goodcoin.
To complete the problem, it would be necessary to provide for the case where
there isn’t a false coin. What happens then?

S$ WI000
as

RW 8 8
81

So the result whenthere is no false coin is an impossible index and a lighter coin
indication.

Solution to Schell’s Problem
Assume the eight coins are labeled A BC D E F GH.Thenthesteps below show
how to solve the problem with two weighings. Thefirst column gives the step
number, and the next two columnsgive the allocation of coins to pans. The three
columns at the right indicate the result of the weighing. After step 1, only one of
either step 2 or step 3 or step 4 is executed. Each of these steps has 3 possible
outcomes. For example, if the result of step 1 is “right pan high”, go to step 3,
which tells us to place coin D in theleft pan and coin E in the right pan.If the left
pan is now high, this means that D is the false coin, and so forth.

 

step left pan right pan left pan high right pan high panslevel
 

1 ABC DEF go to step 2 go tostep 3 go to step 4
 

 

 

2 A B A B Cc
3 D E D E F
4 G H G H none        
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Bach’s Endlessly Rising Canon
by Ray Cannon (ray_cannon@compuserve.com)

Sending MIDI Messages to a Sound-Card with J
This article by Martin Neitzel appeared in Vector Vol.16 No3, fascinated me, so I
downloaded thelatest version of J and tried it out. It all worked, but being a long-
sighted APL bigot, (1 do not get on well with J, as ] can’t tell a “:” from a “;”
without a magnifying glass <grin>) I decided to convert Martin’s code into
Dyalog APL/W.For the remainder of this article, ] will assume you have read
Martin’s article.

Sending MIDI Messages to a Sound-Card with Dyalog APL/W
(All the code is available on-line in a Dyalog APL/W version 9 workspace from
the Vector Web site http: \www.vector.org.uk\resource.)
First the WIN32 API calls used need to be “mapped”into QA calls. All the MIDI
related calls are in the WINMM.DLL (Windows Multi-Media), which should be
located in the WindowsSystem directory.

'gnd'QNA'T winmm.ca2|midiOutGetNumDevs '
'gde'(WWA'I winmm.C32|mididutGetDevCapsé

uz >{u2 U2 UY TE", (¥MAXPNAMELEN),'] U2 U2 U2 U2 Uy } U2!"
‘open'QNA'U winmm.C32|midiOutOpen =G U UU Ut
‘close'QNA'U winmm.C32|mididutClose U'
'sm'OWA'YU winmm.C32|midiOutShortMsg U Ut

There,all the hard work is done, now you can write your great OPUSin flat.

How many MIDIdevices are on my PC and what can they do?
To find out the number of Midi devices , use midiOutGetNumDevs, this is a
niladic function and simply returns the total numberof Midi devices installed on
your PC.
To find out the capabilities of each device use midiOutGetDevCapsA. This takes
3 arguments, the device number(origin zero), a pointer to the MIDIOUTCAPS
structure, and thesize of this structure. (See MIDIOUTCAPS in appendix 1)
The function MidiCapabilities, doesthis all for you.
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v ceMidiCapabilities;nos;QI0;list;gnd;chnis;chnl;qname;dnos;names;rc;¢ca
Pisgdc;no;name; types ;HAXPNAMELEN ; 52 ;wMid;wPid;vDriverVersion;szPname;wlechno
logy ;wVoices;wNates;wChannelMask;dwSuppor twMid ;wPid;vDriverVersion;szPname;WTechnology ;wVoices;wNotes ;whanneIMask;dwSupport
ta} a Describe the capabilities of the Midi devices on this machine.
[2] a Returns a 3 element nested array of <nv device number> <ytv of Midi
device names> <nv of Midi device types>3] Oro+0 a I hate origin 0 but it make life easier here, just
[a] MAXPNAMELEN+32 8 max length of product name (including NULL)
[s] a Define QNA calls
Ce] 'gnd'ONA'I winmm.C32|mididutGetNumDevs |
[7] ‘gdc'QWA'I winmm.Ca2|midiOutGetDevCapsa U2 >{U2 U2 Uh TE, (¥MAXPNAMEL
EN),'} U2 U2 G2 U2 Uwe > U2"
8] aFind out how many Midi output devices are connected[9] nos+gnd
[10] 'This Machine has ’,(#nos),’ Midi output devices connected to it. They are:!
C11] sz++/2 2 4 MAXPNAMELEN 22 2 24 a Calculate the size of the MIDIOUT
CAP structure
[12] names+opctt
£13] types+10
Cis] dnos+10
f15] chnis+0pcr0
[16] a dist of synthesizer by type
(171 Jdist+'' ‘output port’ ‘generic internal synth' ‘square wave internal
synth' ‘FM internal syntht ‘MIDI mapper’
f18) dist,+'hardware wavetable synthesizer (I think)' ‘software synthesize
© (I think)'
Cis] :For no :In tnos a Loop for each device found
(20) nr
C21] re capi+gde no sz sz a Read the capabilities
{22] tif re=0 a Check that it worked ok(23) a Split up MIDIOUTCAP str
[anuj wMid wPid vDriverVersion szPname wlechnology wVoices wNotes

wChannelMask dwSupport+cap1
(zs) name+(szPnamei>[AV)tszPname a Extract the Product name
(26) qname+'*',name,"*! a and put quotes round it
t27J :Select wlechnology a Process info by device type
{2a] :Case 1
[29] ‘Midi Device:',gname
[30] ‘A midi output port which reguiores a MIDI instrumentto be connected to it. (Ignored by this WS).'
Cat] rCaseList 23467
[32] 'Midi device:',gname
C34] 'Is a ',(wlechnology>list},' (type ',(vwechnology),

‘ device).
Ca4] 'It has ',(¥wVolces),' voices,'
(a5) ‘Maximum number of simultaneous notes it can play is:',

(ywNotes),'.?
C36] 'It support Midi chanel numbers ',

(chnl+((1662)TwChannelMask)/116),'.¢
C37) Select dwSupport
Cae] :Case 1
[a9] ‘It supports a mono volume control’
C40] :Case 3
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(41] ‘Ie supports a Stero volume control!
Cuz] :Case Wu
43] ‘I¢ supports patch caching.'
Cos] :€ase 5
[us] ‘Ft supports mono volume control and patch caching.'
Cue] :Case 7
tu7] ‘It supports Stereo volume and patch caching.!
(val :End
[ug] a Remember name and type of any synthesizer
(so] names ,+cname
{511 types, +wTechnology
[s2] dnos,+no
fsa] chnis,+echni
[sa] 1Case 5
[ss] ‘Midi device:',qname,' is a “MidiMapper",

used to remap “non-standard Midi Channels", forget it."
[56] :Elsets7] ‘Midi device of unknown type found:',gname
Esa] :End
(s9] :End
[60] sEnd
(61) rednos names types chnis

To use a Midi Device
Midi devices need to be “opened” (midiOutOpen), “sent messages”
(midiOutShortMsg) and “closed”({ midiOutClose).
Opening is easy, just give midiOutOpen the(origin zero) number of the Midi
device you wantto use. It will return you a handle to that device. You will need
this handle to send messages to it and most importantly CLOSE the device. I
emphasise this point, as if you do notcloseit properly, you may notbe able to use
it again without closing down Windows. (I will cover sending messages in more
detail in the next section.)
The function Midi demonstratesall of this.

v Midi;gnd;gdc;sm;cap;noj;nos;rc;capi;c;open;handi;hand;close;bin;err;et
xt;names;types;select;channels;dur;data
[1] a Demo of Midi ONA calls
[2] a Display Midi output devices, and get info about any synthesizers
t3J nos names types channels+MidiCapabilities
tay :If 0=pnos
Us) ‘Sorry no synthesizers found on this machine.!
{el :Else a Set up some cals to the Midi APIs
(71 ‘open'QWA'UY winmm,C3z|midiOutOpen =U U U U Ut
Cal ‘close 'DWA'O winmm.C32[mididutClose J°
{9] ‘emOWA'U winmm.C32|midiOutShortMsg UU!
C10] select+?pnos a Select a synthesizers at random
(11] no+selectonos a Get the internal number of this device
[12] re handitopen 256 no 0 0 0 a Open this device
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[13] If re=0 a If the open worked
C44] data+BERC select>channels a "Create" some Music to pisy
{15] ‘Using Midi device:',(select>names),' to play Canon!
[16] hand1 Play data a Play the "Music"
(171 bine«close hand1 a Close this device
(18) :Elge a Else the open failed
[19] ‘dn error occured trying to use ',select>names
(20) terc'ONA’U winmm.C32|midiQutGetErrorfextA U =0T U!
tai) c+150 a buffer for error message
C22] re etxt+err re(cp''j)e
{23) etxt
[24] :End
(25) End

Sending Messages to a MIDI Device
To play a sound, what do we need totell the device? I have written a function
Play, to play some sound that requires knowing:

Whento action request- from 0 to n (where n is the length ofa piece of
string/music).
Whatrequest to action “set Instrument” “Start-note” “End-note” “Duration
of note” “Other” and “QUIT”
Which channel(instrument)is it played on (See INSTRUMENTSin appendix 2)
How high a pitch - 1-127 (60=Middle C)
Howlong a note
Howloud a volume(velocity) —0 to 127

I pass this information to Play as a 6-column matrix, 1 row peraction.
v

pitch;
(1)
C2]
Ca)
(4)
[5]
Cel
C7]
Ce]
[9][10)
(111
(12)
(13)

handi Play data;show;time;bo;more;now;action;bin;tick;channel;volume;Jength;fix:;instr;070
a Play sound defined in <data> on midi device with handle <hand1>
a data(;1]«+ When to action request
a datal;2]++ What request to action 'I' 'S!' 'E! tpt gr

Instrument/Start-note/End-note/Duration QUIT
datal;3]++ Which channel (instrument) does it apply to
datal:t]++ How hight a pitch
data[;5]++ How long a note
datal;6J++ How loud a volume (verlocity)

Oro+1
Magic numbers used in midiOutShortMsg (128 144 160 176 192)
128-143 a stop note on channel 0-15

DD
D?
»

PP
P
PD

44-159 n start note on channel 0-15
160-175 A ? on channel 0-15
476-191 a ? en channel 0-415
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[44] 0 192-207 a Set up an instrument on channel 0-15
{15]  fix«{[I0+0 © 2561w} a Encode data into midiOutShortMsg required form
{16] times"4 a Initialise starting point
[17]  tick+0.01 a Define a default tick
[18] more+1 a Control flag. Is there any more data?
[19] While more a Loop for next slice of time
(20) timet+1 a Increment timer
t2a] bo+datal;1Jetime a what to action are due NOW
C22] :If v/bo a if anything to be actioned
{2a] now+bofdata a select items to actioned now
{24] shows 10
[2s] now+now( 'EDISQ' 4nowl 3213] a Sort into order, end a note

before starting a new one.
tz6] :For action :In snow a Loop for each action required
{27] Select action(2) a Process for this action
(281 :Case ‘Et a End of a note requested
[29] channel pitch length volumeeaction[3 4 5 6]
[30] binesm handi(fix 0 volume pitch(128+channel))
[31] Case ‘I a Set a new instrument up
[a2] channel instreaction{3 4]
£33] a'Ch:',(+channel),'Instr:',¥((>"Instruments).instr)>Instruments
ta4] bin+sm handi(fix 0 0 instr(192+channel))fas] Case 'D! a Duration of “gap*
{a6] tick+action[3]
fa7] Case ‘0! a Other action
{aa] channel pitch length volumeeaction{a 4 5 6]
tasJ binesm handi(fix 0 volume pitch(160+channel))
C40] Case 'S' a Start a new note
{41] channel pitch length volume+action(3 4 5 6]
tu2] show,+pitch volume
Cus] bint+esm handi(fix 0 volume pitch(144t+channel))
C4ug a Now add an action to data to end this note!
Cus} action[i 2)+(timetlength)'E' a End time, END action
[ys] data,[1}+action a Append to list of actions
Ca7y :Else a Any other request...eg Quit
(4a) more+0 a Make sure we stop looping
Cas] :EndSelect
(sol sEndFor
(51] :Endif
(s2] Opi tick a Another slice of time flys by, flap flap.
(s3] :EndWhile

Whatto Send?
Since first hearing Pink Floyd’s “Echoes” from Meddle and then reading about
Bach’s “Endlessly Rising Canon” in Douglas R. Hofstadter’s “Gédel, Escher,
Bach: an Eternal Golden Braid”, 1 have always wanted to “implement” an
endlessly rising sound. So here is my chance.

Vv r+BERC channels;Q10;notes;rot;voices;starts;i;vols;last;off;channels;
inst;voice;length;,offset ;when;note;volume;instruments;dur[1] a Returns some data to play on supplied <channels>
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Bach Endless Rising Canon[2] a rl;0]*+ When to action request - from 0 to n(where n is the length of a piece of string/music).(31 a rls1]+* What request to action 'I' 's' ‘Et 'pt tor 1g!Instrument /Start-note/End-note/Duration/Other/QUIT
cul a rl;2]«> Which channel (instrument) is it played on
ts] a rl3;3]«+ How hight a pitch ~ 1-127 (60=Middle C)(6] a rls4]l++ How long a note
(7) a cl:S]++ How loud a volume (verlocity) - 0 to 127
Ca] Qr0+0 a I hate origin 0 but it make life easier here, just
{91 channels+64p(channels9)/channels a Exclude precussion
[10] dur«o.s a set a duration for each *tick"
(11]  length+12 a number of "tick" units to play note for
[12] a Set up 4a different volumes from very soft to very loud
{43]  vols+l0.5+427x10e10x(41+(14+124)#2.4)411 9 Log scale
[14] vols+vols,ovols a soft(>0) loud(=127) soft(>0) over 48 steps
{15] a Set up some pitchs ~ range of notes (Middle C=60),
(16] a one per volume CDE F# G# 4# ¢ de f¥ g# a# etc
(4271 notes<22++\(pvols)p2
(18] a Play a lot of notes on different channels at different volumes
£19) r+opc6p0 & prototype data
[20] r,*c0 'D'dur a First set up duration
(21] :For when :In tpnotes
t22) c,«c0,'I',when,i4a Set a instrument on each channel
(231 :For rot :In 6x18 a 8 voices 6 notes apart
Cae] r,+c+when'S'((rot¢channels)(when})((rot¢notes)(when])1

((rotevols)[when])
£25) rEnd
(26] :End
[27] last+f/o"r
{28} r,telast,’I',0,126 a Set a instrument
(291 r,+elase'D' o.4 a Set up duration
Cao] r,+e(last+2)'S' 0 50 30 127 a Applause
(31) last+4o4+f/o"r a Make sure to stop it at the end
(a2] r,+clast'g'! a Quit
C33] retet re

What Next
That’s up to you, but I want to know how to set up my owninstrument. I wouldlike to be able to play a dog’s bark on my computer. (Listen to “Seamus” on Pink
Floyd’s Meddle) and of course whatI really want to do is produce “Cannon’s
Endlessly Rising Bark”.

109  



VECTOR Vol.18 No.3
 

Appendix 1
MIDIOUTCAPS
The MIDIOUTCAPSstructure describes the capabilities of a MIDI output device.
typedefstruct{
WORD wMid;
WORD wPid;
MMVERSIONvDriverVersion;
CHAR szPname[MAXPNAMELEN];
WORD wTechnology;
WORD wvVoices;
WORD wNotes;
WORD wChannelMask;
DWORD dwSupport;

} MIDIOUTCAPS;

wMid
Manufacturer identifier of the device driver for the MIDI output device.
Manufactureridentifiers are defined in Manufacturer and ProductIdentifiers.

wPid
Productidentifier of the MIDI output device.
Product identifiers are defined in Manufacturer and Product Identifiers.

vDriverVersion
Version numberofthe device driver for the MIDI outputdevice.
The high-orderbyte is the major version number,
and the low-order byte is the minor version number.

szPname
Product namein a nuli-terminatedstring.

wTechnology
Flags describing the type of the MIDI output device.
It can be oneof the following:
MOD_MIDIPORT 1 ; output port
The device is a MIDI hardwareport.

MOD_SYNTH =2 ; generic internal synth
The device is a synthesizer.

MOD_SQSYNTH 3 ; square wave internal synth
The deviceis a square wave synthesizer.
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MOD_FMSYNTH 4 ; FM internal synth
Thedeviceis an FM synthesizer.

MOD_MAPPER =5 ; MIDI mapper
The device is the Microsoft MIDI mapper.

MOD_WAVETABLE=??? 6
The device is a hardware Wavetable synthesizer.

MOD_SWSYNTH =???7
The device is a software synthesizer.

wVoices
Numberof voices supported by an internal synthesizer device.
If the deviceis a port, this memberis not meaningful andissetto 0.

wNotes
Maximum numberof simultaneous notes that can be played by an internal
synthesizer device.
If the device is a port, this memberis not meaningful andis set to 0.

wChannelMask
Channels thatan internal synthesizer device respondsto,
wheretheleast significantbit refers to channel 0 and the most
significantbit to channel 15.
Port devices that transmit onall channels set this memberto OxFFFF.

dwSupport
Optionalfunctionality supported by the device.
It can be one or more of the following:
MIDICAPS_CACHE = 0004h
Supports patch caching.

MIDICAPS_LRVOLUME = 0002h_; separateleft-right volume control
Supports separateleft and right volumecontrol.

MIDICAPS_STREAM
Provides direct support for the midiStreamOutfunction.

MIDICAPS_VOLUME = 0001h ; supports volumecontrol
Supports volumecontrol.
If a device supports volume changes,
the MIDICAPS_VOLUMEflagwill be set for the dwSupport member.
If a device supports separate volume changesontheleft and right channels,
both the MIDICAPS_VOLUMEand the MIDICAPS_LRVOLUMEflagswill be setfor this member.
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Appendix 2
INSTRUMENTS

¥ r+Instrumentsta] a Return the “Standard MIDI Patch Assignments“ (eg Instrument list)
f2] a res+Vector of 2 element vectors of(<patch no><instrument name>)
[3]
(4] a Infomation from:-
“{5] aPlatform SDK: Windows Multimedia
(6) aStandard MIDI Patch Assignments
[7] afhe standard MIDI patch assignments for authoring MIDI files
(8] aare based on the MIDI Manufacturers Association specification,
[9] aFollowing are the standard MIDI patch assignments.
Cio]
(41] aPiano
{12} rec ‘Acoustic grand piano!
(13] r,«ci ‘Bright acoustic piano! H
[14] r,*e2 ‘Electric grand piano! |
[1s] r,+¢3 'Honky-tonk piano! I
(16] 4,8 ‘Rhodes piana'
[17] r,+¢5 'Chorused piano'
{1e]  c,+¢8 ‘Harpsichord '
fis] r,«c? 'Clavinet'
[20] aChromatic Percussion
(2i]  r,+¢8 'Celesta '[22] r,+c9 'Glockenspiel '
[23a] r,*cid ‘Music box!
(24)  r,+e11 'Vibraphone!
C25] r,+e12 ‘Marimba’
[26] r£,+¢13 "Xylophone '
[27] r,*eiu ‘Tubular belis'
(za]) or,*e15 ‘Dulcimer’
(29] sChromatic Percussion
[30] c,+e16 ‘Hammond organ '
[31] £,+¢17 'Percussive organ '
[32] 4r,+c18 ‘Rock organ'
3a] r,+¢e19 ‘Church organ'
{34]  r,+«<20 'Reed organ'
[a5] r,*¢21 ‘Accordion *
[a6] r,*¢22 ‘Harmonica '
(371 4,+¢23 'Pango accordion '
(38] aGuitar
(39]  r,+¢24 ‘Acoustic guitar (nylon)!{uo} r,*c25 ‘Acoustic guitar (steel)!
Cua] r,*c26 ‘Electric guitar (jazz) '
(42} r,+¢27 ‘Electric guitar (clean)!
Cua} r,*cze ‘Electric guitar (muted)!
Css} r,+c29 'Overdriven guitar'
(45) r,+e30 'Distortion guitar'
(46) c,+*e3i 'Guitar harmonics '
(47) aBass
[4a] r,+¢32 ‘Acoustic bass '
[99] r,+¢33 ‘Electric bass (finger)’
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[so]
(51)
fs2]
[sa]
[s4]
(55)
[56]
Es7]
(58)
(59)
[eo}
C61]
C62]
C63]
(64)
C65]
cee]
£67]
C68]
C69]
(70]
(71)
(72)
£73]
[74]
C75]
(76]
C777
(78]
(79)
Ceo]
E81]
[82]
Cea]
Cas]
[85]
Ese)
[a7]
Cas]
Cea)
[90]
(sa)
(s2]
C93]
coud
C35]
{s96]
{97]
[98]
f99}
C100]
(104)
[102]
C103]
C104)

r,+e3u ‘Electric bass (pick)!
r.tca5 ‘Fretless bass 'r,*c36 'Slap bass 1 *
,+e37 'Slap bass 2!
r,+c38 ‘Synth bass 1!r,+c39 'Synth bass 2'
aStrings
r,+cho0 'Violin®
r,t+ch1l "Viola !
r.*ck2 ‘Cello (The answer to the ultimate question)!r,*ch3 'Contrabass!
r,t+eu4 "Tremolo strings 'r,*ckS 'Pizzicato strings '
r,+ck6 ‘Orchestral harp '
r,+ckh7 'Pimpani ¢
aEnsemble
r,+eh8 'String ensemble i'
r,+e49 "String ensemble 2
r,+e50 ‘Synth, strings 1°
r,*cS1 'Synth. strings 2+
&,*c52 'Choir Aahs '
r,+¢53 'VYoice Oohs'
£,+e54 'Synth voice +
r,*c5S ‘Orchestra hit’
aBrass '
r,+cS& 'Prumpet!
£,+¢57 'frombone'
r,«c58 'Tuba!
r,+cS9 ‘Muted trumpet '
r,+c60 ‘French hern '
r,+c61 'Brass section '
£,+c62 ‘Synth. brass 1'
r.+c63 ‘Synth. brass 2!

aRkeed ¢
r,+¢64 'Soprano sax '
r,+c65 'Alto sax!
r,+c66 "Tenor sax '!
£,*c67 ‘Baritone sax
r,*cG8 'Oboetr,+¢69 ‘English horn!
r,*c70 ‘Bassoon '
ty,+c71 'Clarinet!aPipe Synth !
&,+¢72 'Piccolo *
v,+c73 ‘Flute!
r,*c7% ‘Recorder '
r,+c75 'Pan flute’
r,+¢76 'Bottle blow'
£,+¢77 'Shakuhachi '
£,+e78 'Whistlet
r,*c79 'Ocarina'
aLead Synth'r,+e80 'Lead 1 (square) '
r,+c8i 'Lead 2 (sawtooth)'
r,+c82 'Lead 3 (calliope lead)"
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[105] r,+e83 ‘Lead 4 (chiff lead) '
[106] r,+<84 "Lead 5 (charang)'
[107] r,+e85 ‘Lead 6 (voice)'
(108] r,+c86 'Lead 7 (fifths) '
(109] r,+c87 ‘Lead 8 (brass + lead) '
[110] aPad '
[111] r,+c88 ‘Pad 1 (new age)'
(112] r,+ca9 ‘Pad 2 (warm}'
[113] r,*¢90 'Pad 3 (polysynth) '
[114] r,*c91 'Pad 4 (choir) '
[115] r,+c92 'Pad 5 (bowed) '
(116] r,+c93 'Pad 6 (metallic)'
(4171 r,+e94 'Pad 7 (halo)!
[118] r,+¢95 'Pad B (sweep) '
(119] aSound Effects '
[120] r,+c120 ‘Guitar fret noise '
(124] r,+¢121 ‘Breath noise’
(122) r,+<122 ‘Seashore’
(123] c,+¢123 'Bird tweet!
{124] £,+c124 'Telephone ring'
[125] r,+ci25 'Helicopter'
{126} 4r,+¢126 ‘Applause’
[127] r,+¢i127 ‘Gunshot '
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Extending the Domains
by Phil Chastney (philip_chastney@yahoo.com)

0. Introduction
Weall understand the meaning of the APL expression

vVil/v.
The question is: how would you generalise that expression to n dimensions?
Our suggestion is that Vil /V should besufficientfor all inputs with rank » 1.

1. Extending a Function’s Domain
A function mapping is always defined for the simplest case. This definition isthen extended,or can be extended,to higher-order arrays provided the argumentsmeetcertain rules of conformability.
This is another of those neat devices by which APL achieves its remarkablyconcise expressive power. The idea hereis to generaliseit

a

little.
11 A function is defined using formal parameters. When the formal parameteris given an actual value, we say the parameter is bound. In conventional logic, aparameteris either bound or free and, notfor thefirst time, we find that conceptsdevised for static logic are inadequate for computing processes. We shall bind aparameterto an actual value one dimensionata time, so that a parameter may be
free, partially bound, or fully bound.
There is a long established convention in APL that the leading, leftmost, earlier,
slower cycling, outer dimensions represent a higher level of detail, and have a
greater importance, than the later dimensions. Reduction, for instance, will, bydefault, collapse outthelast, and thereforeleast important, dimension.
Whenan actual value has precisely the number of dimensions specified by the
functional model, we say the parameter is fully bound; when it has more, it is
Partially bound.
(These are distinct from the similarly named concepts in conventional logic,where an n-place functionis “fully bound” whenall n parametersare given actualvalues. If some, but not all, parameters are known, the function is “partiallybound”. These are not concepts we needat this stage.)
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1.2. When an actual value has more dimensions than are required by the
functional model, the value is “split” on the leading dimension, the function is
applied to each of the “slices” thus produced, and these partial results are then
“joined”, to give the actual result. This process of binding one (leading)
dimensionata time,is applied recursively.
Wedo not need to define “splitting” and “joining” precisely, since they are not
visible outside the interpreter. Suffice to say that one processis the inverse of the
other.
With dyadic functions, the left and right arguments are both split at the same
time. Whenboth argumentsare fully bound,the function can be applied.
For example:

4026 3 4 prit2
requiresusto split each argumentonthefirst dimension:
 

1o1 2 3 4
0¢5 6 7 8
269 10 11 12

 

  
 

Nowthat each pairis fully bound, with a scalarleft argument applied to a vector
right argument, in accordance with a functional model of (R*N)<(N;R*N),
wecan apply the function 3 times:
 

 

   
23 4 1
5 6 7 8

14 12 9 10
andjoin up the separate result items, to give us ourthe result proper:

23 4 4
5 6 7 8

114.42 9 10
13 Should the left argument be fully bound, while the right argumentis only
partially bound, the “splitting” process continues, and wetest for conformability
again, using the fully boundleft argumentwith eachslice of the right argument.
For example:
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10 20 30 + 3 4 p112
requires usto split each argumentonthe first dimension:
 1o+1 2 3 4
20 +5 6 7 8
30 +9 10 11 12

 

 

 

so that we are fully bound ontheleft, but we need to split again on the (newlycreated)first dimension of each item in the right argument:
 

140 +4 |40 + 2/410 + 3410+ 4
20 +5 {20 + 6/20 + 7/20 + 8
30 + 9 |30 + 10/30 + 11/30 + 12

 

      
Nowthat each pairis fully bound, with a scalarleft argumentand a scalar right
argument, wecan apply the function 12 times:
 

di |412/43) 14
25 |26 |27 |20
39 40 44 42

 

     
which wejoin

41 42 43 144
25 26 27 20
39 40 4141 42

 

 

    
and join again,to give us our the result proper:

114 42 13 14
25 26 27 20
39 40 44 42

Similarly, should the right argumentbe fully bound, while theleft argument isonly partially bound, the “splitting” process continues, and we test forconformability again, using the fully bound right argumentwith eachslice of theleft argument.
14 With nested arrays, the process may well continue until all the outerdimensions have been bound. Binding the last dimension, which is equivalent to
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looping through a vector with a scalar index, effectively discloses each nested
item in turn, at which point the conformancetesting process is applied all over
again.

10 20 30 + (99; 2 3 p16; 2 3 5)
requires us to split each argument on the first dimension, incidentally disclosing
thereby each item in the right argument:
 

10 + 99
20 +23
pr6
30 +235

 

    
The conformability rules are applied anew to each of these items. Thefirst item is
already fully bound,left and right; the second item requires two further splits
before achieving this happystate, and the third row requires just one moresplit.
The result is a three element nested vector.
1.5 All this assumesthat the intermediate results can be “joined” in some way:
in particular, we wish to preserve rectangularity, and the structure (depth of
nesting) should remain unaltered. No “fill” operationis defined.
If the process fails on any one item, the arguments are not conformable and the
whole extension processfails. Compare

A«34pi014141,141404, 01141
Be 3 4 p112
A/B

4 3 4
5 6 8

10 11 12
with the following:

Aj 3 4pt0144, 24404, 0104
B+ 3 4 pit2

LENGTH ERROR
A/B
A

16 Just briefly, a few standard (re)definitions:
Where the mappingfor a monadic function is defined for a k-dimensional object,
andit is applied to an n-dimensional object (with n 2 k, necessarily), the function
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is applied to the last k dimensions.
The leading (n-k) dimensions are known,to use a term credited to Paul Berry, as
the frame. When (n-k)=0, the frame is said to be empty.
Where the function is defined for any arbitrarily large array (monadic rho, forexample, or transpose) and it is applied to an n-dimensional object, then we takek=n, and the frame is necessarily empty. All other functions are, to greater orlesser degree, pervasive.
With a dyadic function, the definitions are similar, except that k, # and (n-k) maybe different for the left and right arguments. This gives rise to a left frame and a
right frame, which may differ in length.
If the two framesdiffer by, say, d minor dimensions, the effect of the splitting and
joining rules is to notionally extend the shorter frame by appending thereto a
further d dimensions. (Note thatit is the end of the frame that gets extended, not
the whole dimension vector.) Not unnaturally, this is known as frame extension.
In the particular case where the function returns a scalar result from a scalar
argument(left or right or both), and precisely one of the appropriate argument(s)is scalar before any splitting process begins, this feature is known as scalarextension’, This commonly occurs with the scalar dyadics, dyadic epsilon and
dyadiciota.
When the left and right frames have the same rank, and the correspondingdimensions in each frame have the same length, the two arguments are said toconform.
More generally, if m is the length of the shorter of the left frame and the right
frame, and the first m dimensions in each frame are identical in length, the two
arguments are said to be conformable.

2. Applying the Extended Definition
2.1 The complete model for a function may be the sum of many simplemapping. These simple mappings must be such that we can unambiguously
choose which mapping to apply, knowing only the type and rank of thearguments. Otherwise we have a DEFINITION ERROR.

q) a slightly unfortunateterm,sinceit is actually the emptyframe whichgets extended

119



VECTOR Vol.18 No.3
 

(This is actually quite a difficult condition to enforce, in the general case. For
example, a function defined over ( (R*N)<(N; R*N) )@(R*N)<(N*N;R)
cannot sensibly be applied when both arguments are vector. This could be
resolved by introducing some sort of ordering of the separate phrases in a
function model. Or, more simply, by rejecting such esoteric structures with a
NONCE ERROR.)
2.2 A rough definition of the process for applying a monadic function to
n-dimensional argumentsis given in the box.
2.3 The process of applying a dyadic functionis an elaboration thereof.
We check whether we can bind either theleft or the right argument.
If we can bind neither,

we compare the leading dimensions of the left and right rank vectors.
The corresponding dimensions match if they are equal in length (or,
perhaps,if one of them is unit-length).
In the event of a mis-match, we have a LENGTH ERROR.
In the event of a match, we split on the leading dimension, and the process
is repeated recursively.

Once one argument is fully bound, we can treat the rest of process like the
application of a monadic function. If that process fails to terminate in good order,
and there are still candidate models to among, then we split along the leading
dimensionofthe fully bound argument, andcall the dyadic processrecursively.
If we exhaust the secondset of dimensions without finding an appropriate simple
mapping, we have a DOMAIN ERROR.
2.4 This process is sufficiently general to accommodate any ad hoc extensions
to higher rank.
In mostcases, however, the mapping will be something simple like R«(R;R) .
Given an expression like (scalart+tmatrix) , we can immediately identify
the left and right frames, and set up an addressing loop without needing to go
throughall this taradiddle.
While ad hoe extensions are deprecated there is no way we can guarantee that
they will not occur in user-defined functions. Also, this very complexity may be
useful later, when handling sub-componentsin arrays of user-defined objects.
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3. Some Anomalies
3.1 To quote one ofScott and Strachey’s typically apposite phrases:

«. anyattitude of restricting generality is a bad habit which can be misleading inanalogous but more complicated situations ... .
Scott and Strachey do not specifically mention the dangers of inconsistent ad hocextensions, but they too are an obstacle to generality, and we cannot ignore them.
3.2 In 1979, Paul Berry wrote:

“When a function takes two arguments, there may be a requirement that theshape of one argumentin some manner conform to the shape ofthe other. Thearguments may have to have the samerank, or the same shape, or to differ inrank or shapein a particular way.
Two arrays whose rank and shape are acceptable for a particular dyadicfunction are said to be conformable. The conformability requirements of afunction are described with the definition of each.”

Fifteen yearslater, this paragraph had disappeared from the Sharp APL ReferenceManual, to be replaced by a discussion of the more general concepts offrame andcell, which are realised through the use of operators specific to that product. Thedesigners will have foundthis approach necessary because, as implied above, theconformability requirements do not follow a consistent pattern. Some of theexceptions are outlined below.
3.3. The obvious functional model for catenation of character arrays would be(H*N)<(H*N;H*N) , that is to say, two vectors are joined to make a newvector. This works mostofthe time, but, applying the splitting andjoining rules,to the expression

(2 3 p'abcdef'), ‘xy!
wenotethat the right argumentis fully bound, but that we need to split the left:
 

 

‘abc’ ,
‘xy

‘def' ,
‘xy!
 

Atthis point, we can apply the function twice, to derive two vectors:
"abcxy'
'defxy'
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which are then joined to give the result proper, just as it does in J. In APL,
however, to quote page 6-85 of the current Sharp APL manual:

“Tf the arrays are not of the same rank, then either one of them mustbea scalar,
or of rank whichdiffers from the other by one. If they differ by one in rank, the
array of lesser rank is treated asif it had length 1 along the axis of joining. If
one is a scalar, it is treated as an array of the same shapeas the other except
alongthe axis ofjoin, which is treated as length 1.”

which is a model of clarity in a difficult situation. However, the fact that an
explanation is necessary is indicative of an anomaly.
If catenation had the mapping (H*N )«(H*N; H), then with

(2 3 p'abedef'),'XY’
wenote that neither argumentis fully bound,and wetherefore split both
 ‘abo! , 'X!
‘def’ , 'y'! 
 

At this point, we can apply the function twice, to derive two vectors:
tabcX'
'defY'  

whichare then joined to give the result demanded by the APL standard.
Thecatenation function for character arguments, then, uses one of the models

(CH#N )«<{H*N; H*¥N)D
(H*N) «CH*N; HD
(H*N)<(H; H*N)>

according to context — a context, moreover which is data-dependent, and can
therefore only be determined at run-time. This is not incompatible with our
objective of making all expressions automatically extendable to higher
dimensions, butit does conflict with the objective of predictability.
Consistency and simplicity must bethepriorities. If we adopt the mapping

(U*N)4(U*N; U*N)
for all cases, then
i) the function behavesasin J (no special-casing for ranks differing by 1);
ii) we can predict the function’s behaviour when the arguments differ in type.
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Given. (AS BSC)
then Fer ,99 100 104
is fully bound onbothsides, so the expression will deliver the vector

(A;B;C;99;100;401).
It is worth observingthat

34F,99 100 101
will deliver the vector

(99;100;104).
Theresult has acquired another degree of nesting, butis toall intents and purposeindistinguishable from the original vector of 99 100 104. This is analogousto the way the result of 0.5+X-0.5 can be used in contexts restricted tointeger values, even thoughitis quite possibly storedasfloating-point.
3.4 The mapping for both take and drop on numericarraysis

(R*N)<(N;R*N).
The standard definition for these two functions on higher-dimensions implies amapping of

(R*N*N)«(N*N; R*N*N).
Forinstance, according to our split/join rules, the expression

273 + 3 4 pit2
should fail with LENGTH ERROR whenthe interpreter tries to split and partner offthe two elements from the left argument and the three slices from the rightargument, whereas the standarddefinition will return the result

234
67 8.

If the take function were always applied with the mapping (R*N)<(N;R*N)then we would have to use two separate calls to produce the above result,something alongthelines of:
2 tf1] “3 + 3 4 pid2.

3.5 It may betotally useless, but our extensionrules allow the following:

W
w
e 6 6 6
456
45 6BR nm
»
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423456.
Wehave a problem. The ever popular idiom, LppA , should, according to our
rules, return a (1 x N) matrix, given a mapping for monadic iota of (N*N) «+N.

In fact, the model has been extended on an ad hocbasis to (N*N)<NON*4 |
This conflicts with our objective of “automatic extension”. If werestrict monadic
iota to scalar arguments,thenall arguments mustbescalarised before being fed to
monadiciota. This is easily done using the monadic head and tail functions which
were suggested in “Reflexive Data Domains”, with the following definitions:

tv <> (10) pV
WV <>) ANV.

The idiom 1ppPA now becomes 1+pA , and, in general, use of head and tail
will lead to slightly untidier code for some idioms, but shorter code and greater
generality for manyutilities.
3.6 The reverse happens with compress and expand, because here we find a
scalar can be interpreted as a single-element vector. Somewhat exceptionally,
both left and right arguments are interpreted as unit-length vectors, even when
both are scalar. A vector result from, e.g, 1/6 , is the only possible consistent
treatment, given that 0/6 mustalso be a vector. Both instances are clearly ad hoc
extensions of the obvious models: (R*N)«(N*N;R*N) in the case of
replication, and (R*N)«(2*N; R*N)in the case of expansion.
As it happens, ad hoc extensions to lower rank cause us no problems, because the
split-and-join rules will first find and apply the definition for vectors.
3.7 Asilightly different thing happens with the scalar dyadics, where a number
of implementations treat single-element vectors as scalars. In such cases,
4 2 3 +,99 returns

a

three element vector.
In effect, the unit-length vector has been extended, andthis has lead to proposals
that all unit-length dimensions be deemed to “match” the corresponding
dimension of the other argument. Except that this extension would not occur if
the other argumentwere a scalar.
This is getting messy, but a consistent set of rules is possible. And it could be
useful. For instance, with

A« 3 3 4 p THIS o Be 3 4 p THAT
wecould specify either

A +13 4 pB

124  



 

VECTOR Vol.18 No.3
 

or
A+ 3 4 4 pB

which involve changesin the dope vector only, and avoid the usualreplication.
3.8 It is really unfortunate, but we have introduced an anomaly of our own:scalar extension does not apply to the left argument of membership (€) when theright argumentis a domain. The function model is 2«(U;D) .
When the right argument is drawn from the normal data domain, the presentmodel for dyadic epsilon is

(2«{H;H*N)) © 2«{R;R*N).
Hadthe function model been 24(U;U*N) we would have been ableto look fora given array within a list of arrays, which might have been useful for tablelookup, but with this definition the left argument would not be pervasive.
3.9 It might be possible to extend the definition of assignment, if we had adefinition of “namelists” which we could useastheleft argument.
3.10 Domino, inner and outer products, encode and decode have their own rulesof application. Inner and outer products are our first examples of dyadic
operations involving domain expressions, and will have to wait; encode and decodecan then be formalised in terms of inner and outer products. The extension ofmonadic domino to vector and scalar arguments causes us no problems; dyadicdomino remains an exception.

4. Conclusions
4.1 This is not anew problem. When Byron wrote

Oursoulsatlast congenial meet,
Norcan thy lot my rank disgrace;

Our intercourseis not less sweet,
Since worth of rank supplies the place.

he wasobviously thinking of frame extension. The couple of hundred years thathave elapsed since that was written have seen a number ofother approaches tothe problems of conformance.
4.2 Such approaches have typically concentrated on the problemsof makingcertain functions pervasive on nested arrays. The less complicated approachtaken here is to define rules which apply to all functions equally, be they
primitive, derived or user-defined. These rules can then be made a part of the
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definition of function application, and would not need defining specially for any
of the primitives.
4.3 Such an approach requires consistency in the definition of primitive
functions, and sotheprincipal costs associated with this approach are
— the need to redefine catenation, take and drop and monadiciota;
— which, in turn, makesit incompatible with all existing implementations.

44 The benefit is that a function written for the simplest case can be
automatically extended by the interpreter to any number of dimensions and any
depth of nesting.
This is a goal worth pursuing.
How wegetthere is another matter.
The naive formulation given above can be explained and understood in
approximately 5 minutes, butit currently stands in need of further work.
4.5 For the working programmer, there is only one sensible course of action:
live with the presentrestrictions until a better implementation appears.

Designers and implementors of new interpreters, however, recognising that
almost all implementations are dialects of the standard, need not feel so
constrained.
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most mainframes, workstations and personal computers.
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