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Quick reference diary

15-16 Apr Talinn, Estonia Baltic APL Seminar

7-9 May Stuttgart, Germany  Spring APL Meeting

11 May Mountain View,CA " AU | OAA 50A006 ' O1 OB
8-9 Jun Reading,Hants. British APL Association 2009 conference
13-16 Sep Princeton, NJ Dyalog 2009

Dates for future issues

Vectorarticles are now published online as soon as they are ready. Issues go to
the printers at the end of each quarter as near as we can manage

If you have an idea for an article, or would like to place an advertisement in the
printed issue, please write to editor@vector.org.uk.
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The British APL Association Announces

‘APL in the real world’

We are very pleased to be able to announce our 2 day APL conference in June 2009.
Our aim is to show you where things are going and what you can look forward to plus
what others are doing and how.

Interested? Want to know more?
Then please visit

www.bapla09.com

Where all will be revealed.
We all look forward to our first conference in many years and hope that you will
be able to join us.

A big thank you to all our sponsors,

[kx] | - APL:2000

e
et a
CATALYST
optima
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EDITORIAL

Glorious summer

The effects of the collapse of the international financial system this winter are
still rumbling through the economy. With revenues in freefall, firms are slashing
costs and shedding workers. Already Britain has two million unemployed.

Wintry times are always summer for the APLs. With budgets frozen, managers
abandon IT doctrines for tools andpeople who deliver quickly and cheaply. The
times are ripe again for the Direct Development methods in which the APLs have
always performed well.

T CA @ this Adin we are holding a 2ay conferencez BAPLA 20097 in
Reading in June. This is an opptunity to introduce a new generation of business
managers to what Direct Development makes possible.

The BAA London chapter now meets every month. See the APL Wiki for their
agenda; join their Google Group bandon to keep in touch.

We have resurrectal from the defunct Product Guide a listing of companies and
individuals offering consulting services in the APLg see the back pages. This

listing is free to BAA members and nommembers alike. Contact Ray Cannon for

changes and additions.

We know manyVector OAAAA OO OAI OAA OEA 001 AGAO ' OE
DACAOGG Al O £ Oi A0 AT 11 AACOAOh AOO A 1 EOO
date. Web applications such as Facebook and LinkedIn now do this job much

better. For personal listings we recormend homepages on the J Wiki or the APL

Wiki. And LinkedIn and Facebook both have Iversonians groups you can join. All

of these can be found from the Community page at vector.org.uk.

lan Clark, our projects officer, has brought to press the first title
under the Vector Books imprint. Over the years, Eugene
McDonnell wrote 41 articles for his Vectorcolumn on J. The first
edition of At Play With Jreproduces the articles as originally
18 printed, and can be ordered from Lulu.cony see the Books page
of our website. Because J has evolved since the first article
appeared, volunteer editors are revising now for a second edition,

At Play
With J

ot
. Elm

[
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in which the examples match the current version of J. Contact lan if you can lend
a hand.

Catherine Lathwell is making a documentary m about
the story of APL. Find her project blogAPL Diaries
through the Community page at vector.org.uk and see if
you can offer her any help. Catherine will be speaking
about her project at the APLBUG meeting on 11 May at
the Computer History Museum in Muntain View, CA.

In this issue, Chris Hogan explains how to negotiate the ISO 9000 certification

some clients might demand you have, without losing your Direct Development

agility. Morten Kromberg shows Dyalog in the ecumenical world of Unicode and
Windox O ) - %08 )1 OPEOAA AU N AT A 0AOI - AT Ol
an in-memory DBMS. Dan Baronet introduces Spice, an addition to the Dyalog

IDE, and David Liebtag describes new features of APL2.

The mathematicians are out in force. Bill Jones & €liReiter
marvel at Cauchy curves. In-@ttings 51, Norman Thomson has a
¢l A0 OEA EEAOG6 EITIAxIOE8 )T
his meditations on polynomials. And Gordon Sutcliffe reports &
AAOO xAU Ol AAT AOI AGA + AT A#
distribution.

Stephen Taylor



VECTOR Vol. 24 N°1

NEWS



VECTOR Vol. 24 N°1

Industry News

from Sustaining Members
APL2000, Dyalog, Kx Systems, MicroAPL, Optima Systems

APL2000

2008 conference round -up

On November 1011, 2008 APL enthusiasts from across the United States and
seven other countriesgathered at the Hyatt Regency Hotel in Bethesda, Maryland
for the 2008 APL2000 User Conference.

The conference hotel was conveniently located with easy Metro access from the
AEODPT 00 AT A O Al x10i x1 7AOEEITCOI1T $8#8
opportOT EOEAO &£ O OECEOOAAEI Cch OEAxEI C AQEE
museums, fine dining and shopping. Many attendees took advantage of special
weekend rates and arrived early to spend a few extra days in the area.

Attendees represented industry leaders from a broad spectrum of business,
engineering and science. APL2000 has a significant presence in the fields of
finance, insurance, healthcare, aerospace, engineering, employee benefits, airline
and automotive industries among many others.

Each conérence attendee received a conference bag including an APL2000
conference shirt, flash drive with the conference proceedings and a copy of Ajay
I OET 1T 1 OI SySemBliltlirks) kvith APL+Win

For two exciting days the attendees immersed themselves in inforative
sessions and participated in stimulating discussions surrounding new

developments in APL2000 products, particulary APL+Win, VisualAPL and APL
WebServices.

APL EDUCATION

John Estep presented higpro-bono APL Workshop
program, which trains high schmol students j
interested in programming using the APL language |
Mathematics, software design and engineering are
also emphasised. APL2000 and other API
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programming-language vendors have provided John with books and software for
his students. John encouragedther APL programmers to use his course as a
model for regional APL programmer training and development.

APL+WIN SESSIONS
T ET 7A1 EA06O DOAOAT OAGEITh O7TEAOG3O0 . A
developments in the APL+Win product including:

1 Enhanced Unicodesupport in APL+Win, for instance, the ability to convert

between Unicode code points and various representations, such as UgF
and APL+WinTAV.

1 Localisation level specific referencing, the ability to reference functions
and variables at specified localiation levels.

1 Enhanced printing and print preview in the APL Grid.

1 Major overhaul and refactoring of the behaviour of tooltips in APL GUI
objects.

There have been 10 releases from Version 6 in 2006 to Version 8.3 in 2008.

|l EAU | OET 11 Oi 60# (pOADADBAOCEIS)h ATA 10, C7TE
"OO0ET AGO 201 A0Gd6 EI 1 OOOOAOGAA EIT x Ol ET C
technologies including:

1 Creating a C# web service which relies on APL+Win to support multiple
clients needing access to applicatioispecific busness rules.

1 Exposing a .Net assembly as a COM for use with APL+Win.

9 !1T EIT OOI AGAOGETT OiF OEA 1 ATU AgAIibPIAO
book, which was distributed to conference attendees

7 An HTA (HTML Application) using APL+Win as a COM Server.

1 An additional, detailed example was provided by Ajay as part of the
conference materialsz a C# Windows Service using APL+Win as a COM
Server z with SQL Server Express as the data tier, accessed by C# using
ADO.NET and by ADO from APL+Win.

%OEA , AORAODOADET DBHAO) 1
AT A 8. %4 j#nqgqeh Al O E
APL+Win  with  mainstream  technologies
including:

* Eric Lescasse & Ajay Askoolum
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1 Consuming C# DLLs from APL+Win using the NetAccess product. It was
announced at this conference that current APL+Win Subscribgrwill
receive a licence for the NetAccess software, installer and documentation.
NetAcess is a convenient tool to prepare C# DLLs that expose Microsoft
.Net features for access by APL+Win. NetAccess opens the power of the
.Net framework to APL+Win users,including the Microsoft .Net visual
objects which can now be embedded in APL+Win forms.

1 Porting your existing APL+Win application to the .Net environment with a
C# WPF or Ajax GUI, an APL+Win calculation engine on the server and the
project deployed overthe Internet as a clientserver .Net (C#) ClickOnce
application.

*TA "1 AUABO DPOAOGAT OGAOGETTh O)i POl OAA %ELE
illustrated the new APL+Win interpreter enhancement, which a programmer can

activate to utilise an alternate aoder of execution for APL+Win expressions

involving multiple primitive operators. For large size, double data type
arguments, significant performance increases can be achieved. The alternative
order-of-execution option can datafetch and store overhead.

*AOAT U - AEIT DOAOAT OAZ
xEOE ! 0,068 !0, &O0IAOQOEI
position data and various public databases to
establish the relative location of geographical -

elements, enterprises, parks, public places anc 2
other points of interest.

Jeremy Main

APL WEBSERVICES SHSOSIS
Joe Blaze presented the APL WebServices sessions:

1 Overview of the APL WebServices product from inception in 2002 to 2008
as a high performance, highreliability tool to interface APL+Win functions
and workspaces with webbased dients.

1 Exposure to APL WebServices features for
scalability, load balancing, request queueing,
multi -threading and stateless/stateful client
server interaction were illustrated.

1 Health, underwriting and financial examples
were provided, illustrating APL WebServices
on the client side supporting business rules
and creating clientready output. These
examples also illustrated clientside GUI
creation using HTML, PDF or C# WPF forms.

Joe Blaze
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1 An additional example was provided which uses APL WebServices to
efficiently organize a grid of computers to perform stochastic analysis for a
health-related application system. Extensions of this model to other monte
carlo simulations is easily done.

VISUALAPL SESSION
Jairo Lopez presented the VisualAPL session:

1 The VisualAPL version now available for Microsoft Visual Studio 2008 was
demonstrated. VisualAPL also remains available for Microsoft Visual
Studio 2005. VisualAPL remains the only APL implementation which is
fully integrated with Visual Studio and produces fullymanaged CLR
output. The performance of VisualAPL is outstanding. VisualAPL
programmers can take advantage of extreme memory (including 6Hit
addressing), multithreading and all .Net data types.

1 The Cielo Explorer interactive session and scripting engine @aluded with
VisualAPL was demonstrated as unique among Visual Studio abi
because it enables easy exploration of all of Microsoft .Net without the
overhead of building and compiling an entire project. Lindoy-line entry of
APL or C# code in the Cielo Borer is immediately processed and the
results displayed within the Cielo Explorer window. In addition Cielo
Explorer scripts can be incorporated into a .Net namespace and compiled
into a .Net assembly, if desired by the programmer.

1 A health and underwriting example was provided using a C# WPF GUI
form and a VisualAPL .Net assembly to perform the analysis and prepare
the output.

OVERVIEW OF APL200MISSION AND LICENSIBIOPTIONS
Sonia Beekman made this presentation.

10, cnnntd O | EOOET 1

APL2000 is a fullservice software company that develops and markets APL
products for the Win32, .Net, Unix and Linux operating system environments.
APL2000 also provides consulting services to assist in the design, development,
implementation, conversion, update, enhancemerdand deployment of APELbased
application software systems.

APL+Win is the product for customers with an investment in Wif82 based
programming. The APL+Win Subscription Program has been very well received
by APL2000 customers, and APL2000 remains dedicateo the development and
maintenance of this product.

10
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optimasystems

APL Programmer position in the UK

Optima Systems Ltd in the UK is currently on the look-out for a full
time APL programmer/analyst to join our current team. We offer an
attractive package working in a friendly environment and can consider
applications from all skill levels as training can be given. If you are
interested and want to find out more then please e-mail your C.V. in
the first instance to paul@optima-systems.co.uk or by post.

01293 562700 Contact details can be found on our web site.

info@ optima-systems.co.uk
www.optima-systems.co.uk

VisualAPL is the product for customers interested in an APL implementation
which can fully exploit the features of the Microsoft .Net framework and is
integrated with the mainstream Microsoft Visual Studio 2005/2008 interactive
development environment.

APL WebServices is the product which provides an easy and effective way to use
APL+Win code to support the calculations and business rules for a wélased or
.Net graphical user interface. APL WebSenpegs is the highperformance, high
reliability, .Net-based Web Services application to expose an APL+Win based
software application to any Webconnected user.

APL2000 product licensing options

1 0, CTET OOAOAOEDPOEITTO xEI 1 1 iAecess.l Al OAA
10, C7TET OOAOAOEDPOEITO xEIlT Al1TOEI OA Oi
subscription levels are available to best meet the APL+Win needs of the

customer.

A no-cost education version of APL+Win is available for classroom use by
instructors and students.

11

/
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The Professional and Enterprise versions of VisualAPL will now include
Oi1l Efl EOAA pPOi AOAOEIT OOA AO DPAOO 1T &£ OEA
Studio environment means distribution of the compiled output of a VisualAPL
product. This OPOT AOAOGETI 18 OOA EO AT AIT Ci OO Oi
environment. A lower-cost desktop version of VisualAPL remains available for

those programmers not requiring distribution of their output beyond their

desktop.

No-cost, fullfeatured, limited-time-period, demonstration and evaluation
versions of VisualAPL and APL WebServices are available.

Further information on APL+Win, VisualAPL, APL WebServices and other
APL2000 products can be obtained on the APL2000 web site, www.apl2000.com
or by contactingsales@apl2000.com.

MONDAY EVENING DINNECRUISE

Monday evening, conference attendees were
given a bus tour of the Washington D.C
monuments on their way to the waterfront.
4EAOA OEAU AT AOAAA -0,
yacht chartered by APL2000 fora private 3
hour dinner cruise down the Potomac River.
The boat provided a cozy atmosphere to wine,
dine, network and chat with friends. The main
deck was set for dinner and offered hors
AT AOGOOAG A 111 xAA AU .. ... . ~~ AOEEA
upper deck had a bar ad lounge area with comfortable sofas and cocktail tables.

Although the weather was a bit nippy, a few brave souls ventured onto the outer

decks to take in the fresh air and enjoy the view. A great time was had by all.

APL MEMORY LANE

The closing session vided a trip down memory lane with an APL Jeopardy
Game prepared by Kevin Weaver.

NetAccess from Lescasse Consulting now included with all APL+Win
subscriptions

NetAccess opens the power of the .Net Framework to APL+Win. All APL+Win
Subscription licensees will receive NetAccess software, the installer and
documentation, as part of their subscription benefits.

12
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NetAccess, developed by Lescasse Consulting, is a convenient tool to prepare C#
DLLs that expose Microsoft .Net features for access by APL+WintAlzess uses
APL+Win's ActiveX interface to great advantage by exposing the ussglected
methods, properties and events of the C# DLL as ActiveX elements.

With NetAccess, you can write Microsoft .Net C# DLLs to be used witvi from
APL+Win. This enables you to tap the power of .Net. For example the Microsoft
.Net visual objects can now be embeded in APL+Win forms.

This exciting new feature is provided to our APL+Win subscribers at no
additional cost, and reflects APL2000'scommitment to APL+Win and to our
customers. To further support NetAccess users, a separate section on the APL
Developer Network Forum has been established for NetAccess related
discussions.

For further information, or to purchase APL2000 products, contact
sales@apl2000.conor call Sonia Beekman at +1 (301) 209150.

Dyalog

Dyalog 2008 at a glance

I 0O xABOA OAPEAI U AbpéylcAtlieat iiCceet&therehdsA 1 £
been something new almost monthly. Let us take the opportunity to reap some

of the highlights.

October 2008 z$ UAT T ¢ 6y 50A0 ' O1 Ob #1 1 AAOAT AA
This year Dyalog hosted its most successful user conference ever in Elsinore in
Denmark. More than 100 delegates (plus guests) attended the 2#ay
conference and many also took part in the 1%days of training and workshops on

I £EAO8 S$SUAITC EO Al OAAAU ET OEA bQi AAOGO
currently scheduled to take place near New York in the US in the early autumn of

2009. If you were unable to attend, would like to refresh yar memory, or

perhaps see one of the sessions you were unable to catch, take a look at:

9 ! AOEAT coanfefefx& rédv@win this issue

1 This year Dyalog taped most of the conference sessions and you can access
the slideshows with full audio fromwww.dyalog.com

9 ! TAOAA O411TU6 ' OECIATE AT A 30AZEATT O
Of CAOEAO A DPETOI " Al1T AOU OET x &£O0Ti C
beautiful pictures supported by original music composed by Wildheart.

13
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You can find their YouTube show at uk.youtube.com/watch?v=

IW552GGVQxk

17 $1 11710 T EOCO OEA x11TAAOZEOI DPOAOAT OAOQET
where he took a look at Dyalog through 25 years and made a plea for
OEi Pl EAEOUS 91 6 AAIl /EE Tulkyouttibe.eom® © DO

watch?v=qSVR4Z3DA24

September 2008 z LearnAPL

In the previous issue ofVector we featured the joint apprenticeship scheme

launched by Dyalog Ltd and Optima Systems Ltd. This initiative is aimed at an
individual looking to expand their knowledge into the exciting world of APLThe
apprenticeship scheme will hopefully attract interesting candidates over the next

AT OPI A T £ 11T10EO0 AT A OET AA OEEO EO DPAOO 1
to attracting new programmers, we would like to highlight the initiative again.

See nore atwww.dyalog.com/pdf/LearnAPL.pdf.

August 2008 7z Version 12.0.3

Dyalog announced the commercial availability of Dyalog Version 12.0.3, including
OO0PpPTI OO0 A1 O OAAOOA O1 AEAOO8 6AOOEIT pcg8m
32 & 64, AlIX and Lind. Solaris and other Unix versions are available on request.

Version 12 Manuals are available as freef-charge PDF downloads or as print
on-demand fromstores.lulu.com/dyalog.

Two new public workspaces (APL2IN and APL2PCIN) were also made available
for download. You can get them fromvww.dyalog.com/version12.html.

June 2008 z New Dyalog team member z Richard Smith

In June the Dyalog Development Team welcomed Richard Smith. Richard landed

firmly on his feet in Dyalog and he quickly started excellerg and independent!z

xT OE 11T *TOOTAITTEITC #1iDIiTAT O &EI AO8 4ERZ
DOAOAT OAOEI T EAIT A AO $UAIvin@eb.dyaog.e&dm/ ( AAO
Dyalog08/RichardSmith_JournalingFiles.html

May 2008 z New Board member, Michael Holmberg Andersen

Michael joined the Dyalog Board of Directors in May. He has worked in
SimCorpA/S since 1991 and currently holds the position of Senior Vice President

Al O OEA )-3 $AOGAITTPIATO $APAOOI AT Oh xEA
software-developmentactivities.

14
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April 2008 z Dyalog@25

The Dyalog APL language celebrated its 25th anniversary in April, where Dyalog

Ltd hosted an openhouse day in the office in Bramley on Friday the 11th,

followed by a more formal event on the 12th. The Dyalog story haarther been

published as a booklet which was distributed with the previous issue dfectorto

"1t AT AROOh AT A O AAI ACAOAO AO OEA $UA
version from www.vector.org.uk/archive/v234b/d25.pdf .

February 2008 z Dyalog Version 12.0.1

At the end of February Dyalog announced the commercial availability of Dyalog
Version 12.0 for 32bit Windows, with Unicode Support. At the same time the
company launched two new online libraries for Help and Documentation. You
can peruse the new libraries at www.dyalog.com/documentation and
www.dyalog.com/help. (Both these sites include the full version 12.0 and 11.0
Release Notes.)

Kx Systems

Kx Systems and Nagler & Company have announced a strategic partnership
agreement covering the Germasspeaking areas of Europe, primarily Germany,
Austria and Switzerland as well as Benelux and Poland. Nagler has formed a new
company, Symagon, specifically to work with Kx and to provide market data
solutions to European financial institutions. Symagon is a wdlly owned,
Germany-based subsidiary of Nagler & Company.

The main drivers for forming the partnership were the deep market knowledge

I £ . ACi A080O AT 1 001 OAT 00 AT A OEAEO OOAAAO
implementing kdb+ at financial institutions, most notably in Germany. The
partnership will see Symagon provide sales, consultancy and support services to

firms in Benelux, Germany, Austria, Switzerland and Poland.

3AUO *AT O 2EAEh | AT AcCET ¢ AEOAAOI O T &£ 3U
number of market data projects for the last three years we decided that we

wanted to formalise what has become a very productive working relationship.

We found kdb+ to be far superior to other systems on the market in terms of the

speed of implementation, performrance and cost of ownership. We are very

Ei POAOOAA xEOE +@60 AAAEAAOEIT Ol EOO AC
O0PDPI OO0 AT A OEA Ai 1 OET OET ¢ AT EAT AAT AT O 1
Nagler & Company first started working with Kx in 2005; from the first joint

project it was clear to both firms that together they offered a winning

15
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combination of talent, experience and location. Symagon specialises in market

data, providing consultancy that spans all phases of planning, development and
implementation and covers quantitaive analysis, structuring, algorithmic

trading, market making and risk management.

*ATAO , OOOCAOOATh #%/ 1 &£ +@ 3UOOATI Oh OAUC
understanding of our philosophy and of our products, kdb+ and g. They have

i AT U UAA®B®ed in dud&de markets and have worked on numerous

projects with Kx. Symagon will help us to extend our presence in Europe and

DOl OEAA A EECE 1 AOGAl 1T &£ AoPAOOEOA O EEIT ¢

MicroAPL

At MicroAPL we have always worked hardon making new versions of APLX
backwards-compatible, believing that new versions of the interpreter should not
break existing APL applications if at all possible.

As an example, consider APL programs written the Apple Macintosh. Our original
APL product, then called APL.68000, was released in 1986 and included a
number of thenrinnovative workspaces for GUI programming. At that time, a

typical Macintosh had an 8MHz 68000 processor and 512K of memory.

Over the years, Apple made the transition from 68000 t&®owerPC processors,
then changed the operating system to the modern OS X, and finally changed
processors again to use the Intel x86 architecture.

Despite thisz and despite the fact that the APL.68000 interpreter was originally
written in 68000 assemblerz you can still load an original APL.68000 workspace
into APLX. All the original APL code will run, and even most of the original GUI
functions still work (although we would not recommend them for new
programs).

One of our APLX users recently demonstrateithe importance of this approach in

A OAOU AQGAEOETI ¢ xAus $0O0 '1AT1 3AET AEAAO .
Observatory is an umbraphilezl EOAOAT 1 U A 7 «hd akelslalkroundi OA O 6
the world taking spectacular photographs of solar eclipse

The August 2008 solar eclipse was visible from the Arctic Ocean, with the path of
totality close to the North Pole. Dr Schneider viewed the eclipse from an Airbus
A330-200 flying high above Svalbard, with his cameras pointing out of the
aircraft window s. The software he used to control the cameras and help navigate
the aircraft is written in APLX running on a Macintosh. It was originally

16
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implemented in APL.68000 and still makes use of GUI features we introduced
back in 1986.

As a testament to the endung strength of APL as a language, readers might like
to note that some of the core algorithms were originally implemented in 1974 in
APL on a Xerox Sigma 9 computer under the UTS (and later-ZPoperating
system.

To see some pictures of the eclipse andcenes from inside the Airbus, visit
nicmosis.as.arizona.edu:8000/ECLIPSE_WEB/ECLIPSE_08/TSE2008 FLIGHT_FD
ITSE2008 FLIGHT_DECK_SETUP.html

Looking to the future, the development team at MicroAPL is currently working

hard on APLX Version 5 which will be redased in 2009. Although we already

EAOA A 111¢Cc T1EOCO T £ 1TAx EAAOOOAOKh EOGBO 1
like to see added to APLX.

A

Please send your ideas toaplxvs@microapl.cou8 7A AAT 80O DOI I
implement everything in this release but W 8 OA Al xAUO ET OAOAOOA
ideas.

17
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Eugene E. McDonnell

From Vector Books: first edition available now at Lulu.com
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MEETING

Dyalog 2008 at Lo-skolen, Denmark

reported by Adrian Smith
adrian@apl385.com

Setting the scene

Back to Denmark, for what everyone seemed to
agree was the best Dyalog gathering yet. Th
delegate list numbered over 100 for the first time,
and the sun shone for the Viking challenge. The
quality of the food was almost too gooq | for one
had to go for a very nmimal lunch to keep my wits
about me for the afternoon sessions.

The presentations covered a wide range of topics
and the feedback forms showed there had beer
something good for everyone there, from the talk by
Charles Brenner (APL content zero) to thealk by
Roger Hui (APL content close to 100%jg both were On target for the 12th century
highly rated, and by very different groups of

attendees. As always, the slack time was well used, and | walked past lots of small
groups clustered around laptops in the various coffee areas.

The recreation opportunities were welcome, although | mourned the 9in
bowling. But there were woods to walk in, a tough little pat3 golf circuit (50kr
including hire of equipment), tabletennis, skittles/pool, table football and an
easy walk down to the beachf you wanted to smell the sea air from a little closer.
All told, it is hard to beatLo-skolenas a venue for a group of this size.

Major sessions

Opening keynote

This was all about usability, consolidation and gradually expoiting the new muki
core hardware that is coming our way. Morten showed us how to use the new
logging capability of the interpreter, and asked everyone to give it a run, and

19
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send in the logfiles for Dyalog to analyse. This looks like a great way to find the
remaining bottlenecks in the interpreter, and will point Nicolas and Roger Hui at
the most productive speedups.

— Here is Morten, illustrating a simple Conga
. = server which gives the impression of APL
running a genuine parallel eachoperator. The
CPU buckets very satisfactorily bothill up and
both empty at the same time. The ability to
spread load across cores like this will become
increasingly useful as we go from dual to quad
+O01 1T AAOCS O cores and onupwards.

~-TO00AI

Morten briefly showed the Unicode chessboard again, and stressed the benefits

of moving across to the new interpreter family as soon as possible. He also

I 601 ETAA A OOOA Oi AT ACAA AT AAS8 DOl EAAD «x
Dyalog to run anywhere a .Net process is allowed to run. It will be lean, mean,

and will tick all the required boxes for implementation in highly secure
environments. It will definitely not carry forward any baggage from the current

Dyalog, so is unlikely ever to replace it completely as an application development

tool.

Apart from these announcements, it wil all be about getting the bugdist fully

under control, and making it possible to work with really big classes in a

DOl AOAOEOA xAus -1 OOAT biET OAA OO0 O *1EI
Nicolas Delcros and Roger Hui who have both been working improve the

efficiency of the current interpreter, and at Richard Smith who has been helping

John Scholes to make great strides in eliminatin§ILE DAMAGED by adding

journalling to component files.

#EAOI AO "OATTAO 11 0O&1 OAT OEA - AOEAT AOEAO
Dr Brenner has almost singlehandedly
AOOAAT EOEAA A xEITA 1. I £ O

- AOEAT ACEAOS AT A (1A
respected expert in the field. Having seen a prior
run of this talk at Naples a few years back,
knew a fair bit of the background, but ths was
still a fascinating insight into the world of DNA
matching, as well as Bayesian likelihood and all
the other stuff you need to know to make a reasoned judgement based on DNA
OAOEAAT AAG 8

\ x| C

Charles Brenner on DNA E A x |
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| think the key element | had missed from his previous talk washat all DNA

matches are made between rather few highly specifitoci in the junk DNA.

Obvious when you think about itz we are highly likely to match exactly in the

$.! OEAO AAOOAITT U AT AO Oii AGEET C OOAA&EODI h
to make it into the world at all' Look out for his paper in a forthcomingVvector.

John Daintree on the IDE for Dyalog 12.1

AEEO xAO Al O OAOAA OIi1 00 OOAEOI S 11 1AI1
great new capability, but (as many of us have quickly noticedhey could use

some help for serious developmeng the editing environment is nowhere near as
comfortable as the traditional namespace full of functions. Typically (see flipdb,

for example) you have a skeleton class and a companion namespace with all the

code in it, which the classfIMPORT whenever it gets instanced. Alternatively

you go the whole hog and generate/fix/instance an entire script from a your
namespace on the fly.

Both of these arekludgesand should be wiped from the map, which is what Joh

has set out to do by making the editor respect the content of a class in a much
AAOOAO xAus (A OEI xAA OEAzIAGKIs&)dd OEEI
myclass.foo in the session and get straight to the functiog and there may be

some extras like the ability to roll up sections of code the way Visual Studio does.

For now, it would be good just to have the basicg if | can go )ed
myclass.newfn  and have it show up in the script, add stuff, doubtelick on a

new name within it, get another new fun @ ET T h AT A O1T 11h OEAI
bunny.

Roger Hui, Nicolas Delcros and Richard Smith on APL internals
These three talks were closely related, and all promised simple incremental
improvements in performance. John Scholes has a watching brief on alltbése
AOAAOh AOO EO xAO cCcilT A OF OAA OEA O Ax
interpreter.
1 Roger has been working on speedups to common boolean operations like
+\ boolmat and has discovered that by playing with the byte alignments,
he can quite easily write simple APL expressions that beat the raw
primitives for speed. Read his script (on the key disk) or await the full

paper to see a very neat use of the new LCdapability that came in with
Dyalog 12.

1 Nic has been investigatingmatrix indexing which was written in the days
when the entire interpreter had to fit in a 64k segment, so takes very few
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optimisation choices indeed. In the case where one or more axes are
elided, it builds the entire index set in memory, before iterating around it.
Clearly it can do much better with highrank arrays by taking the elided
OATEO OAO OAAAG ET A1l A@OOA 1 AUAO 1
speed improvements, and even th pathological case with a 15
dimensional array was only a little slower.

1 Richard (there were two Richard Smiths at the conference this is the one
who recently joined Dyalog) has been taking over existing work on
component file reliability. By first writing a journal of a pending update, he
allows the file to recover from nearly all the bad things that can happen
when data is written. By adding an optional level of explicit cache flushing,
he even overcomes the pathological cases where the operating sist has
actioned the file writes in a random order, so you never know what failed
when the power was pulled.

This block of talks was concluded by Jonathan Manktelow with a quick demo of

the latest .Net toys (calledWindows Presentation Foundatiowr WPF fa short)

which implement screenrmanagement in a much more weloriented way.
Interestingly the world is moving towards a flow-layout model where you
arrange your fields and buttons using simple nested groups tffis above that}
besidethesg and the system s responsible for the detailed layout, depending on

the space available, the fonts chosen, and so on. The convergence with Gary
conference for the first time) and | am seriouly wondering about a modern
AAEGEITT 1T &£ #001 xEEAIEAUTA®MCAD 1'1 A0 U0 EO
DAOOAOT 6 AT CET A OEAO ) OEETE EO OEA EAU

25 years of Dyalog with John Scholes

The usual mix of deadpan humour, interesting
history, and jokes for programmers like the
carefully timed demo of¥DL ~ 5, which he must
have been practising. Théhammer sketchwas all
his own work, and will stick in lots of memories,
for the quality of the acting as well as the
originality of the script.

25 years is actually a very long time in the
software industry, and it was interesting to see
how quickly the key moments get blurred into
history. When did namespacesfirst appear?
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Which APLnn meeting saw a Windows GUI for the first time? John had Ipkenty

of gaps in the chronology, and the audience found it hard to fill in all of them. The
OAl1 AGET 1 OEEDP AAOxAAT OEA ET1T x1 OEAOAS
the company address changed) and the key moments in the life of the interpreter
proved very hard to pin down. Even the special Vector supplement (a good read,
by the way) leaves quite a lot of detail to be filled in by some enterprising local
historian.

Day 2 z User presentations, the Viking challenge and the Banquet

Most of these talls are on the
conference keydisk, and will very
likely appear in future issues of
Vector, so better not to attempt a
summary here, | think. The
feedback forms mentioned most of
OEAT AO OOOA &£OI
programme must have worked
well. | was rather sal that my
RainPro session collided with
Morten on Conga, as this was
something | would have definitely
attended, given the chance.

As you can see from the picture,
axes were thrown again this year.
There were some rather less
physical challenges too, mosy to
see how well the groups could function as a team. One task involved everyone
holding a rope and pulling as hard as they could in opposite directions. Nahere

IS a true metaphor for APL development!

'TT A0 AEOAT OT A Ag

And so to the banquet, with the usual great foodnd quality entertainment (this
time from a champion accordion player). Here are a couple of shots from the
Ol COAOGS6 CAI 1 Aou OF CEOA Ui 6 A & AOi 604
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Chala from the Carlisle Group, with a serious camera!

0

e A

Vibeke chatting with Gary Bergquist

The challeng is on to find a venue as good as this one anywhere else in the

world, starting with the Eastern USA for next year. It will be tough, even in the

i TOA OAI AAA PAOOO T £ %O6O0TI PAh AT A j APAOO
pick out any stateside venue hat comes close. If anyone can think of one, let

Vibeke know!

24



VECTOR Vol. 24 N°1

Day 3 7 closing sessions and afternoon courses

Tommy Johannessen and his lunch server

Tommy writes software the way he throws axeg OAA 1T Dbl crargdl&E OU 8
which may get a few people hurtalong the way but sometimes comes up with
something really great. This talk showed us how to order our school meal on the
internet, along with over 25,000 regular users of his ASRKased system. Along

the way he has bounced off all the nasty hidden feates of the interface between

the web server and Dyalog, and he has bullied all of them into submission.
Wonderful stuff.

Gert Mgller and his logic engine

This is another great use of APL, originally for prototyping but increasingly as an
implementation tool for crashing straight through huge (and | meanmeally huge)

constraint networks. This is based on some core work that was done many years

back in APL, and Gert has been patiently waiting for some key patents to expire

so that he can start over with a newcompany ready to exploit some very neat
compression algorithms in APL. | get the feeling that Dyalog is beating C++ for

speed on many of the crucial operationg it would be great to throw some of his

AT AA A0 100 #Nn OOAT Ol AGE AATAE &AZI BABS5OBA
there.

Romilly Cocking returns to APL

Romilly was one of the founders of the BAA and emwned the most successful

APL consultancy business in the UK for many years. Then he quit the APL world

for Smalltalk and made a pretty god living out of that, too, before exploiting his
experience in developing with dynamic languages to win a reputation as a coach
Al O OACEI Ad *AOA OAAI 08 .1 x EA8O AAAE OI
His talk was a very clear and simple introdction to genetic algorithms (GAs for

short) and to some of the uses they can be put to. The core code was about 25

DFns and fitted very nicely on one slide. So that made two talks in one conference
on DNA, and they complemented each other beautifully.

Wrap up

Morten closed with a slide of all the things they would love to shake out of the
interpreter, like the underscored alphabet,¥SM and external variables. As you

would expect, almost every oddball feature was used by at least one person in the
audiendd i O1 OEEO EO CiEIC Oi AA A O1 6CE AAI
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bad thing. Then it was off to one last lunch, and some final training sessions for
the true stalwarts.

The morning light over Leskolen

If you missed any of it, many of theessions were fed through 1024x768 screen
capture and should come with highquality audio, so you can watch them again
on the Dyalog web site
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GSE and APL-Germany Fall Meeting,
Augsburg, November 24 -25 2008

reported by Adrian Smith
adrian@apl385.com

Around the City

Augsburg dates from Roman times, and where ancient buildings have survived
(mostly by virtue of being below groundlevel) it is very impressive. The
cathedral had a quiet simplicity most unusual in a region generally associated
with the extremes of baroque. As always, the centre of town is for pedestrians
only (and the occasional tram) so it was a real pleasure to walk back from the
restaurant in the gently falling snow after a typically warming Bavarian meal.

The undercroft of the cathedral

The joint meeting was really well attended, so much so that we slightly
overflowed the seminar room on the second day. Thanks to Dittrich and partners
for setting it all up in their home town, and for paying for the magnificent flagons

of locally-brewed dunkelbier on the second evening. Much good work was done,
and all of the talks had interesting material to keep us awake.
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The GSE requirements day

In the past, | havetried to come to these joint meetings for the second day only,

as Dayl is to some extent a private conversation between IBM and its most loyal
customers. However there was a most interesting talk from Sandvik which |

really wanted to hear, and the summaryf £ OxEAO8 O 1T Ax ET 1 0, ¢
public consumption, so | tagged along for the morning session.

The Sandvik CAPP system, shown by Gunnar Jortso

This was the first time anyone from Sandvik has been allowed to talk about the
system outside the compay, so we were very privileged to see it. The 2page
handout would make an excellent paper in its own right, but | doubt we will get
permission to publish more than some very brief notes here!

The system is implemented on the mainframe with GDDM drawingand

overlayed text. Engineers create the specifications for components in a visual

Al 1T xAEAOOh AOGEEMBEINIJ AN "AQ AAAE bDPOT AARAOO
AOA j 6GAOU AAOAEOI T Uq AEAAEAAR OAI I PEI AAG
CAD drawirgs to drive the machine tools directly. This can take the time from
specification to manufacture down to a few hours, rather than the many days

which would be involved in processing the drawings manually.

It is big in any terms, with around 1,500 users, Wwo have built some 25,000
flowcharts which compile into over 2.5 million lines of APL2 code. The engineers
still like the mainframe interface, but for the sales users (who configure new
components while talking to customers) find a web frontend gives thatmodern
look and feel. There are currently 10 servers running with a loadbalancing
master server handling the 20,000 daily browser requests from the web
interface.

A few years back in Florida, we were shown a wonderful APL2000 system which
simulated mineral processing, down to the level of detail that you need if you are
thinking of opening a copper mine. Twice now, we have been given a
walkthrough of the petroleum-chemistry simulator that Mobil research wrote in
Dyalog APL to configure oil refineries irthe most profitable way. Well, now there

is a new companion for both these applicationg the Sandvik system is at least as
wide in scope, at least as busineswritical, and rooted just as firmly in APL. Long
may it stay that way!

David Liebtag on new thi ngs in APL2

David has been quietly working away at making the APL2 session more
comfortable for developers, to some extent in response to previous GSE days, and
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sometimes just because he likes a new idea, and it is easy to do. Some of the
things that havebeen bugging his users are quite interesting:

1 Commercial rounding has been speeded up by quite a large factor (x11 on
integer data, x3 on float) which could be beaten easily on Intel hardware
by using the onchip instructions if this were still not adequée.

1 Reading LFdelimited files just got nearly 1000 times faster for big files. (A
simple change of approach can work wonders).

1 The toolbar with the APL symbols opens a standlone documentation
window (rather than just showing a transient tooltip) from a right-click. |
think 1 would like this better than the Dyalog tipz you can copy/paste the
examples and maybe park the window somewhere for easy reading later!

1 Hitting Ctl+Enter on an expression throws the output into a simple editor
window, rather than into the session. This is a very nice feature, as you can
AAGETI U O00O0&Z UI 6O OAOOEIT xEOE A EOCA
of!

7 You can set a trace or stop on all labels in one keystroke, and F7 in the
editor throws out unused locals.

1 You can quickly save a selected part of the session log to a named file,
handy for sending off for debugging support.

We also got a very quick overview of the structured storage, which has been
slightly enhanced to allow you to move any array (so untyped datanto the
external storage, for reasons which would become obvious when David showed
us the newmonitor capability on Day?2

Day 2 z User presentations at the APL Germany Day

| AOEAT 31 EOE OEI xO O$UAITC A O OOOAAT 006
This talk will get a full paper in a forhcoming Vector, so for now just a quick
summary:

1 Typing stuff is becomingcool again. The top 5% of students who may get
to like APL are the rebels who relish the chance to get some real power
over the machine. One of the coolest developer tools around Microsoft
PowerShell, which just makes the command prompt into a fulflown
hackers toolkit. We need to get after these guys with APL!
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1 There was a time when APlwas cool. It was the only place where it was
easy to type in some numbers)SAVE what you typed, make some simple
analysis, and print out the results neatly (good olth) with the minimum of
£OOO8 OS$UAITC &£ O OOOAAT 668 EO Al
simplicity.

1 The biggest problem is Microsoft Excel, which makes it so easy to type in
the numbers, then makes it almost impossible to do anything useful with
them. Microsoft Access does let you do useful things with data, but is
impossible for mortals to get it moving. Adrian proposes a step back to
something that looks like a command promf lets you easily enter and
save data (so it has a welhidden but powerful database engine),
positively encourages you to analyse it with real henan statistical tools
(thanks to Alan Sykes and Ellis Morgan), charts it (now this really is quite
cool) and helps you make your report if you find Word too boring and
LaTeX too geeky.

| think this made a hit with the meeting, although Morten qualified my estimate
of 5% down to 1%. This is still enough to be worth chasing there was a time
when almost all thestudents from a German Technical University had met APL,
and this makes the job of recruiting new blood into the industry that much easier.
| think | will get some good support from several directions if | can make this
stuff work seamlessly with Dyalog.

David Liebtag on Monitor expressions with Processor 15

AP15 started as a way of enforcing typed arrays,
' mainly so APL2 can interface cleanly to external
routines which expect strict data typing.
However it has a few extra capabilities, which
David showedus around.

1 Once notified to P15, a variable has some
attributes, for example you can find (or
set) its addressin memory, which gives
you an easy way to define little Union
structures by overlaying two arrays at the
same address.

David Leibtag on new features in 7 New to this release is lhe Monitor
APL2 attribute. This may be set to any
executable expression (for examplefsi
J0o which will run whenever the variable is assigned. This has obvious
debugging uses, but David did point out that there is quite an overhead in
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moving data to the externalstorage, so you should not think of using this
in production code for large arrays.

1 The monitor expression runs in the same way as code executed BECso
it cannot change the variable which triggered it. Seems sensible enough!

| think this will be very popular z when you are trying to track an obscure bug in
a big mainframe application (written 20 years ago by a team of programmers
who left the company long ago) then having a handle on all the assignment points
to some rogue variable can be an enormouselp. The drumming on the tables
was exceptionally enthusiastic for this one!

Actually, you could abuse this quite nicely by using little scalars (say a version

number) to track updates, and having a monitor on this variable trigger updates
elsewhereinE A OUOOAI 8 )O EO HPOT AAAIT U OAAITT U A
you are done, just increment°version 6 OAOEAO OEAT EAOEIT C
particular follow-on code. Just a small step in the direction of evebased
programming.

Emulating ¥ 8 1h APL2 by Bernd Geil3elhardt
This was a nice little gallerymaker, but the
impressive thing for me was that it was
converted from an APL2000 original using cover
functions to mimic ¥wWI in APL2. Bernd reckoned
that with about 900 lines of (very tedious) code
he can do a good percentage of the basic
Windows toolkit. Obviously a fultblown generic
conversion kit would be a lot, lot harder.

Unix for grown -ups by Dr Reiner Nussbaum

The code behind this talk is all being shared on
SourceForge, so search fonnix4aplers  if you
want more details. Basically it is an attempt to
transfer a bit of APL thinking to the tasks system
programmers do on big Unix boxes. Jobs like load
balancing can be handled very well by the AP

if all the tasks are roughly the same weight.
Reports stowing the disk space taken by files
more than x days (or years or whatever) old can
benefit from the typical APL calendar routines

Dr Reiner NussBaG which convert from ¥TS form (as reported by the

Bernd with the image albm
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Unix system time) to decimal Julian days.

Remarkably, Reiner could not findany good (i.e. working) examples on the Net to
do this job, so he carefully handranslated an existing APL calendar library to
Perl to do the work.

Trying to manage huge arrays in a limited workspace by Holger Walliser

How do you program a recursive sumration on a 5dimensional matrix when the
size gets above 250Mb? For the lucky few on @it APL systems on
workstations, the answer is obvious z just buy enough memory! On the
mainframe the job is much harder, and Holger took us through a few approaches,
none of which worked particularly well.

At the end, David Liebtag suggested a more radical approach, using simple
sequential files (the data is a homogeneous floatingoint matrix) where it

OET O1 A AA DPi OOEAIT A O 1 AEA A thelaitead OEI B
size pieces back into the workspace very efficiently. Maybe at the next meeting,

we will see if the problem can be solved this way!

Themes for 2009 by Morten Kromberg

Dyalog left the Elsinore conference with the best of intentions (stogvorking on
new stuff, get the reliability up, document what we have) with the 12.1 release
expected quite early in 2009. It sounds as if the big customers have just come
strongly back behind APL, are recruiting new APL staff, and (of course) have a list
of new features which they really, really need. Oh bother, here we go again, said
Morten, looking pleased, but slightly hassled. So look forward to 12.1 a little later
than planned, but definitely with a much shorter list of outstanding bugs.

In the few spae hours available to him, Morten has been working on a simplified

OAOOEIT 1T &£ 30AZEATT 60 7EI Milaskwedihizh qlldvs 1 x1T A&
APLers to interact really easily with data coming in from web forms. This looks as
if it is midway between PeA $T 1T T AT T U880 T OECET Al OAAI T 8

running Starmap and a few related Causeway sites like CUSP very quietly for a
little over 10 years now) and the serious object madness offered by the
WildServer technology. For simpleminded APL folk whojust want to get on the
Ajax bandwagon, it has a lot to offer, and it will be offered as an opeource
project on the Dyalog website. Incidentally one of the good things about saving
your APL code outside the workspace as Unicode text files is that such
collaborative development becomes practical.
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Wrap up

This whole meeting had quite an optimistic feel to it. APL on the mainframe is
alive and well in Germany, and seems likely to stay that way for many years yet.
But the APLers of the old school are wellveare of new ideas, and (see for
example the Sandvik application) are able to skip a generation very easily by
adding HTTP support to the big old iron kit and coming out smelling of browser.

The APL2 language remains almost unchanged over the decades since its
inception, but the interfaces and environmat are moving steadily ahead, and as
long as David is around and willing to work on it, steady and reliable progress
will continue. These meetings are always worth the trip, and | hope to see the
same old faces (and a few more new ones) again next year.
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Structured Storage and

Monitor Expressions

by David Liebtag
liebtag@us.ibm.com

This is a version of a presentation made to the APL Germany 2008 Spring Meetisigce
updated to reflect the release of APL2 Service Level 1.

Introduction

10, ¢80 1T AT A AoOENAAEGWA AFE Iprbgramdtd dals& références to
names to be processed by associated processors rather than the APL2
interpreter. Associated pracessors are supplied which provide access to files and
programs written in other languages such as C, Java, and Rexx. APL2 Service
Level 12 included a new Associated Processor 15, which provides access to
structured storage. Service Level 13 added suppoffor Processor 15 monitor
expressions which can be used to perform data change tracing and validation.

APL is traditionally a looselytyped language. Arrays simply contain numbers and
characters and the structure and type of their data can be changed atyatime.
10, AOO OOOAI 1T U OEAx OEEO AO 1TTA 1T &£ OEA
worry about how data is represented internally; they can focus on their
problems. However, many users of other languages view strong typing as a
benefit: type checking lelps programmers avoid domain, rank, and length errors.
Associated Processor 15 supports strong data typing and enables APL2
programmers to gain the benefits of type checking that are usually only enjoyed
by programmers of compiled languages. In additiorAssociated Processor 15 lets
APL2 programs access data that is outside and larger than the workspace and
share data with programs written in other languages. This article introduces

Associated Processor 15 and demonstrates some of the ways that it can Isedl

Strong data typing
Have you ever encountered an error in an application and discovered that a

OAOEAATI A6O AOOAU EAA Al O1 AgpAAOAA OUDPAN
go about finding the cause of such an error? You might have to look at evéine
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that the application might have executed that assigned a value to the variable.

. AAAT AGO OiF OAuh ET A 1 AOCA APpbPlI EAAQEITh
you could force your application to suspend at the point at which the incorrect

value was assigned? That is exactly what you can do with Associated Processor

15.

Consider this expression:

1' O L NB LP ¥/ " B*ntegersB
1

The expression associates the naméntegers  with a rank one array that
contains three 4 byte integers. INA returns 1 to indicate the association
succeeded.)

You can use the name just like normal:

*ntegerst O Q S
Int egers
468

But look what happens when you try to assign a value which does not match the
pattern:

*ntegerstLM OIPQ LR
DOMAIN ERROR
*ntegerstLM OI PQ LR

NN

The new second element is a floating point number rather than an integer.
Becausethe new array does not match the pattern, Associated Processor 15
immediately signals an error.

If you reference the variable, it has the last valid value:

Integers
468

Patterns

Associated Processor 15 supports simple, nonhomogeneous, and nestedays.
The arrays may contain a wide variety of types of data including-12-, and 4byte
characters, tbit and 1-, 2, and 4byte integers, and 4 and 8-byte floating-point
numbers. Character vectors may be fixetength or variable-length null-
terminated strings. Here are some sample patterns:
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Integer scalar: 14 0

Character matrix;: 'Cl12 34

String: 'S1164
Nested array: 'G0131413E8234C1132
YT OET OOh ! 6061 AEAOGAA 001 AAGOT O pu OODDI

Associated Proessor 11 and theATR PFA, andRTAexternal functions.

Accessing data by address

Sometimes programs written in other languages refer to data by address rather
than by value. Associated Processor 15 can be used to share data with these
programs.

Suppose yu used a variable namedADDRESS0 hold the result of a program
which returned the address of a threeinteger vector. Consider this expression:

CB*O L NB " %%3&44D LP ¥/ " B/ ot.ineB
1

In this case, the nameNotMine refers to the storage owned by theother
program. You can use it just like before:

/ ot.inetLO LQ LS
NotMine
14 16 18

You can also retrieve the address of an APL2 array and pass it to programs

x OEOOAT ET 1 OEAO |1 AT COACAO8 (AOAGO Al 1 OE/
(ADDRESS'* *ntegersBD LP ¥/" B"rray"ddressB

1

This expression associates the namérrayAddress  with the address of the
Integers  array. You could useArrayAddress as an argument to a norAPL
program and that program could access the array directly.

For simple arrays with types corresponding exactly to the APL2 internal data
types, Associated Processor 15 can access arrays that are larger than the
workspace. This enables APL2 programs to access very large arrays that are
allocated by other programs.
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Naming array eleme nts

Because you can acquire the address of arrays, and you can associate hames with
arbitrary addresses, you can use Associated Processor 15 to name elements of
arrays. For example:

CB*O KB C"rray"ddressFODD LP ¥/ " B4d4econd*nte

1
*ntegerstN O P
SecondInteger

4
4econd*ntegert QR
Integers

3675

The expression adds 4 toArrayAddress to adjust the address to the second
four-byte integer.

Accessing exported variables

Sometimes programs written in other languages share data by placing it in
shared libraries (or DLLs on Windows) and exporting it by name. This enables
multiple programs on the same machine to all use the same storage. Associated
Processor 15 spports accessing exported variables.

For example, APL2 on Windows includes a library namedplwin.dll that
exports a 4byte Boolean variable named DisplayLogo . The following
expressions demonstrate how to access this variable:

n "ssociate name

CB*O KB BaplwinBD LP ¥/" B% splay-o0ogoB
1

n 3eference value

DisplayLogo
0

DisplayLogo controls whether the Session Manager displays the product
information dialog during invocation.

Monitor expressions

Each variable associated with Processor 15 has a monitor expression. The
ITTEOT O AGPOAOOEIT EO AGAAOOAA AAAE OEI A
association expression:
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CB.0/*503B B*ntegersBD LP ¥/" B.onitorB
1

This expression associates the namélonito r with the Integers variable's
monitor expression. You can use monitor expressions to trace variable
specifications. For example:

N LL ¥/" B%*41-":B

1
.onitortB%*41-": *ntegersB
*ntegerstN O P

GTEEEEe

gN O Pg

&- EEEEJ

You can also use mator expressions to validate values. For example:

n &nsure the first element is LG MG or NI
.onitortB¥&4C-Ct*ntegersDijL M NDJP OB
*ntegerstLR M N

DOMAIN ERROR
*ntegerstLR M N

I OAOEAAI A6O II1T1TE
changed.

A e

I O edtieby@iAbe® #aiué haeen A A A C

Arbitrary arrays

31T ACEI A0 Ul O xAT O O1 OOA ' 00T AEAOAA o0CcC
expressions, but you do not want to impose strong data typing. For these cases,

you can supply an empty pattern:

"1 P ¥/" B"rrayB
1

Any arbitrary array can be assigned t@rray .

Summary

Associated Processor 15 provides efficient ways to detect data errors and share
data with programs written in languages other than APL2.
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Further information about APL2 is available at http://www.ibm.com/
software/awdtools/apl. Detailed information about APL2, Associated Processor

poh AT A 3AOOCEAA , AOGAI podO 1T OEAQDeT BOA &A ¢
Guidethrough the Library link.
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ISO 9000 Certified APL development

How to achieve Quality Assurance in a small company
or How to do the boring bits and get on with the fun stuff

Chris Hogan
chris.hogan@4xtra.com

That lighttE AAOOAA OOAOEOI A EO O DPIEIO 100 AC
AAT 00qg EOB80 11 O A Ak vePyol detelbp APL dofinvdre. AEAT CA

What is it that makes APL so good for software development?
7AT1T h OEAO EO A OOAEZEAEAT OI U 1 AOCA AT A A
ifu OAI AOEO Oi A &EAx 1 AOEI OO DiEIGO8 )b
definitions, just a simple list we can all agree with:
710,60 £O01 AOGETTAI OEAET AOO CEOAO AT i PAA
1 Which in turn leads to small teams as there is no point chopping work up if
a few people can do it, not when larger teams lead tdonger

communication lines or adding extra developers results in information
overload by rushing the development.

1 The immediacy of function results makes it easy to incorporate nen
technical business experts into the team to interpret and guide the
developers. Not pair programming as advocated by XP perhaps, but
certainly what we might call pair developmentis a common feature of APL
projects. This simplifies communications at a vital stage of project
evolution.

1 The fact that defined functions and operairs are a normal part of the
invocation structure enables the developer to build rapidly from small
units. When combined with the rapidity of results this means prototyping
and incremental delivery are a natural way forward.

1 Looking at that list we can se why APLers were pioneering modern Agile
i AOGETAO 111¢c AAZ OA OEAU xAOA AOGAT
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whatever our Quality Management System (QMS) does it cannot interfere
with the advantages of developing in APL.

So what is ISO 9000?

ISO 9000 stared life with the British Ministry of Defence: during a war they

xAT OAA O1 OAuU O AT U EAAOI Ou ET OEA 1Al
OAT EOTCOT OFTAT I Ao AT A AA OAAOITAAI U AOOC
COT O x1 01 A Z£EOA AT A Whutie sAllinthetacton. O1 AT 60 Al
In 1979 this military standard was published by the British Standards Institute as

BS 5750, with the intention of applying it to peacetime manufacturing, to

Improve quality control in industries such as aerospace, where vations in
guality can be disastrous.

BS 5750 became European standard EN 29000, then in 1987 went global as ISO
9000 z ISO is the International Organization for Standardization in English and

the Organisation Internationale de Normalisation in French: néher gives us
O)3/6h EO8O0 EOI I OEA ' OAAE & O ANOAI h OI
The way ISO 9000 worked was to require the factory, or software company, or

call centre, to document, not what they made or did, but how the manufacturing /

coding / telephone-answering procedures were managed, and to prove by
record-keeping that the procedures were being followed.

This first version of 1ISO 9000 was essentially BS5750 with a different name. It
had three main variants, numbered 9001, 9002 and 9003, dependingnavhether
you originated new products, maintained products or just handled products with
no concern for how they were made.

| use the word products, but the 9003 version proved popular with service
companies, because you can define, say, a complaints pdare even though you
AT1T60 AAOOAI T U I AT OEAAOOOA A DPEUOEAAI DO
are handling customers in a consistent way, even if it is badly.

The emphasis was still on conformance with procedures, so a new version was
published in 1994 concentrating on quality assurance via prevention, instead of

EOOO AEAAEEI C AZET Al 1 00p0OOOh AOO AOAT OE
9000: shedloads of work instructions, records and an army of bureaucrats.

Probably most frequent criticism of ISO 9000 was the amount of money, time and
DAPAOxT OE OANOEOAA O AAEEAOA AAOOEEEAAOD
TAxO £ O 10, AOO 01 Z£AO6h AOO PI AAOGA AARAAO
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The current version, which appeared in 2000, combines the three variants tm

one, also called 9001, so an organization claiming to be ISO 9000 registered
probably means ISO 9001:2000 as ISO 9000:2000 is actually the reference guide.

The 2000 version has two main differences which should interest us.

&EOOOI Uh EO OAERDOIOGANT DEODT DA OEA Al 1 PAIT
central purpose of a QMS. Think of it as being more proactive, rather than just

reactive to reviews of the final output. From the APL point of view, we can treat

all business processes as an evolving prototgp

3AAT T Al unh OEA OOAT AAOA AAAAI A OPAOAI AOAC
according for the different activities companies perform, 1ISO 9001 is intended to

ET Al OAA OEA 11 0h AOO EZ£ UI O AAT OEIT x Ul C
and if you show you can combine bits, then combine them you capas long as

OEA AOAEOI O EO AAIT A O EETA 100 xEAOA U ¢
| said that everything has got simpler, but ISO 9000 has spawned a slew of
OPAAEAI EOAA OOAT AAOAOh Ol I And gE )xFE/E AEmn ATt 1
configuration management, which can be included in any 1ISO 9000 QMS for

software development; 14000 is for environmental management; and to add to
the confusion, health systems managers often refer to EN 29000 where there is a

specifid | AAEAAT OOAT AAOA8 )Y&i 110 ciETC Oi
OET O1 A 1 A1 QEIT 1 AEAE)4h xEEAE EO Al ) 3/
OAAETT1T cU Al i PATEAOR AOPAAEATI T U O £0x A O

TickIT, which is a lot more pescriptive and better suited to large companies with
time to waste sufficient personnel to implement it. A software company can have
a certified 1ISO 9000 QMS for its products and services without having to use
TickIT.

AOOAAI EOE A DPOI AROO Oi8o6h xEOE 1 EOOIA ¢cO
you were to do it. The new wording is a bit clearer and more processriven. |

would argue that developing software is a process, bequally the QMS itself can

be seen as a collection of objects which change state according to a set of rules
applied to them. Nothing in the standard dictates a procedural rather than object

oriented approach, it is up to the developers to describe whahey do and stick to

it, not to change they way they work to fit the QMS. Nor is ISO 9000 hostile to the

APL prototyping approach, in fact continuous improvement implies incremental

delivery and refers to the QMS itself as well as the product or service aity. It is

a symmetrical equivalent to the incremental development of an APL project.
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Certification

An ISO certificate is not a onceff, but has to be renewed to prove to the outside

xT Ol A Ul 6 AOA OOEAEEI Cc Oi OEA DPOITAAAOOA
professional comment on your work? Well:

(A T O OEA AT AOGTI 86O6h OEAU EOOO OAOGOEAEU OI
you would implement have been implemented, are being following and (just

maybe) are having an effect.

If the auditor can follow it, then so can your clients and it should prove
OAAOOOOET ¢ OiF OEAI OEAO Ui 6 AAT pOiT 6A OE
fix their problems or develop their code.

Contents of ISO 9001
ISO 9001:2000 is only about 30 pages long, but like anythiC Ei BT OOAT O EO

ur 6 O00A EO OEAO Al O1 608 (AOET ¢ OAEA Uil O
must have the following:
Quiality Policy

A formal statement by management, usually about one page long, to
commit to the QMS

Quality manual
The guidebookOT Al 1 T OEAO AT AOi AT 06h O OEA
left out or combined

Control of Documents

How you hand out instructions and details of the QMS to your employees

Control of Records

How you record what you did

Control of Nonconforming Product d8ervice
What do you do when it goes wrong

Corrective Action
How you fix the problem

Preventive Action

How you stop it happening again
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Internal Audits

Are you following your own standards?

Audits

A problem for the typical APL development team is that therare two types of

auditing: external by a certification body and internal by company staff who are

not part of the team, but how do you audit when you are only a oa@an band?
Orevenatenl AT AAT Ah EZ UI O AT180 EAOGA A AAAI
many things today, you use the Internet.

Yyl (-780 AAOGAh OEA 001 ZAOGOEI T Al #1171 OOAAO
the QMS is kept locally, but backed up via Subversion, commonly used as a code
repository by multi-site development teams. The Internal Audor is a member of

OEA o#' OOAEE xEIT AAT OAAT OEA OAAIT OAO U
The external auditor can also see these records, though they often prefer it if you
OEOEO OEAI &£ O A AOEAZEZ AEAO8 ! O x#hdll O,
produce an interactive QMS directly available to the auditors.

The PCG scheme

There is one unique feature of the PCG scheme, which is not a part of the general

ISO 9000, but is mandatory for any QMS which is certified to PCG ISO 9000. This

is the Codeof Ethics, which is in effect a manifesto of how the company works. It

has to be sent to every client and referred to in any contract. HMW also posts our

copy of the code of ethics on our web site.

4EA O#' OAEAI A OOPDPI EAO OOAT AdumwA of AT AODI
$1T AOI AT 06 AT A O#11 0011 1T &£ 2AAT OAOGS AT A
Manual. The scheme defines just two main work flows to cover the rest of the

Al I BO1 01T OU OAAOEI 1T Od AZ£EITAET C xi OE AT A AT I
Finding work

Theidea is to show that you are trying to find work you are competent to
do. This just keeps all your records in one place where the auditor can find
them, so you:

List your clients, agencies, web sites, wherever you source your potential
work from. Show that the code of ethics was included in the materials sent.
Perform a simple risk assessmeng -does the company have the skills and
resources to do the required work? Keep copies of any quotations sent.
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Doing work
$1T AOT 60 OAAIT T U AAAcifidtothi$ staget | OA xEEAE EC
Keep copies of all contracts and other policies agreed, for example health
and safety, any confidentiality agreements, etc. Any instructions give about
OEA x1T OE UT O AOA O DAOA& Oih AAOEAAII I
formal specifications, a daily work log will do. Much of what a developer
does is technical and therefore is outside the remit of the QMS. Invoices
show you billed for work you did and any timesheets, but only if the
contract requires billing by signed timesheet

Some items, such as the confidentiality agreement, can be stored under either

work flow. There is, of course a bit more about QMS reviews, training (increasing

the skills of staff is as important to the idea of continuous improvement as better

guality in products and service) and so on, but as far as direct work for a client

Ci AOh OEAOBO EO8 91 0 OEI OI A EAOGA All OEl
really work with no idea of what the customer wants?

All ISO 9000 asks is that you record what it wagou were asked to do and show

that you did it, or at least worked on it Customer feedback is the only proof you

T AAA8 )& OEAU AOA EAPDPU OEAT )3/ AT AOI 60
you record their state of happiness.

The scheme extended

The dgandard PCG scheme assumes the company is a service provider and
OEAOCAZEI OA 1T AAOGAO 1006 OiI T A AOPAAOO 1T £ OE
developers working closely with users or to a set of requirements, that is those

providing a development service, It it does preclude developing software as a

distinct product.

Fear not! Procedures for these steps have been added into the PCG scheme by
several companies including HMW. There are only really two missing elements: a
specific design and development cycleand a process to publish and maintain
separate versions of the products.

For design the PCG requirements documents are easily expanded. ISO 9000 does

not dictate what the technical content of any of these documents has to be. If you

like patterns, thenyour procedure might be to state which pattern you are using

and that it is verified by someone in your company. The auditor just has to see
OEAO TTA xAO OPAAEZEAA AT A OEAO OITTAITTA
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-1 ¢ OEA xOI 1 qur ddicd sfan éxpert. ¥ & Akdh dad only if you
AOO O1 OEA xT OIA Uil 6 AOA OOEI ¢ PAOOAOI
60 POl OA O Ui 60 AOOOI T A0 AT A AOGAEOT O

An ISO 9000 Quality System for APL developers

HMW Computing has develped a Wiki based system using TWiki, which follows

the PCG scheme structure, with optional extensions for product development, but

EO AEOAAOI U AOAEI AAT A OEA OEA x1 Ol A xEA
intending this section as a sales pitch, but ladhave to explain some features of

our QMS Wiki to show how APL fits with ISO 9009 but if anybody wishes to talk

Oi 1T A 1 AOAOS

What do we have to do?

.10 AO 1 OAE AO Ui O I ECEO OEETEh AO I111C¢C
of person to add unnd AOOAOU AOOAAOAOAAU O AT UITTAS
own. Our solution is based on the premise that if a development team has
documented its work properly, then most of the effort to comply with ISO 9000

has already been done. | stress that this is a stture for a team to record

everything about any type of project. So for a particular project, much of this will

be unpopulated. Only a few items are mandatory to satisfy ISO 9000.

91 0 Ai160 EAOA O1 AT AOI AT O DPAUOI T ITu BOT AA
from doing so, but this is where companies often get bogged down, putting things

into the QMS which only have peripheral impact on the work they do for the end
customer. In XP terms YAGNt 091 O ' ET 80 "1 11T A . AAA ) Oo¢
necessary to gethe APL project done.

Another mistake made by many companies is that they attempt to get the QMS

right first time. An auditor at a working party meeting of the PCG the other day

stated that this was a very bad idea: get your QMS working and go for thedsu If
ITTOEETC Al OGA EO 1 AAGAOG oO1ili »m O O1T 1T A OAII

The Wiki facilities

The Wiki has pages for our client entities, which can proceed through the
different states of being a prospect, a client, and sadly sometimes an-ahent.
Various topics may be associated with them at different stages. Also we keep all
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I 60 OO0bPPI EAOO EI OEA OUOOAI 8 4EA Al EAT O
mange contacts with them and their responsibilities within projects.

The fact that all the projectrelated events are held in the Wiki made a tearwide

calendar an obvious extension to the QMS. We have pages for meeting minutes

and site visits, with a debrief form for that vital feedback, so we can tell if they

are satisfied, well, at least as far as the @Vis concerned. All events, together

with scheduled development actions and purely private events can be displayed

on the calendar. We have the usual options for repeating events, appointments

and public holidays. In short, the Wiki has all the features od Customer
Relationship Management System, without going over the top.

At an early stage the entity is only potentially a Client. Recording at this level is

simple: a Wiki Page to record our understanding of the requirements; proof that

we sent the codeof ethics and (we hope) some acknowledgement that they read

EQO ji1 100 Al EAT OO AI160 AT OEAoOQNn A & Of =&
job and do we want to); and container pages to which are attached any
Quotations, CVs or Confidentiality agreementsxchanged.

101 OAGEI 160 AAT AA AO AOEAZE AO Al Al AEI
Zohnnnd O AT OEA xI OE Uil O AAOAOEAA ET O
send to the quotations page (there is a email to Wiki gatewayyou have to be

able to prove you did quote and that the customer agreed for you to go ahead on

that basis. If on the other hand, you use a method to estimate the effort, then say

so in the Quality Manual and prove you use it every time you issue a quotation to

your customers

ThA DOT OPAAO AAAT T AO A Al EAT O xEAT xA OOA
add much more, except give us places to hold more documents, such as any

Health and Safety policies or other general instructions, to initiate projects and a

set of searches to agggate information for the project level Wiki pages, which is

really were the main activities take place.

Though | said earlier that we could leave out the ISO 9000 section on handling

and storage of products if we were just in a consulting project, we dioave to

allow for the situation where we are lent, or placed in charge of, some property
belonging to our client. This might be a piece of software installed on our
equipment to access a database, or the loan of a laptop. In all cases we must
demonstrate OT OEA AOAEOTI O xA AOA OAEET ¢ AAOA
far as to provide facilities to a client (for example web hosting), or if we are given

the responsibility to run some facility on behalf of the client we must once more

list what it we are doing and do and fill in a risk assessment form. All of these are
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in pre-defined Wiki pages, so the burden of completing them is light. They are to
record what it is we are up to for the auditor to have a clearer understanding and
to ensure we keep an ge on what we agreed to do.

HMW uses Process and Data Definitions to gather user requirements into outline

system specifications. They are based on a number of sources and are compatible
xEOE ) %%% Yomn j xEEAE ) x116860 CihemBEdr OT EA
years, but this particular layout is not mandatory for ISO 9000. We turn the
definitions into Development Schedules and Modules, which act both as a part of

the code repository. And as a data item for the Incident and Change Request
tracking parts of the QMS.

There is a page to record the project environment, which describes the hardware

and operation system the project is to use. The daily notes log is a bit like a

DOl EAAO "11c¢c8 4EAOA AOA A 101 AAO T &£ 1 OEA
them here. The fact that all this information is all kept in a Wiki enhances the

project documentation over anything kept on paper. For example, by
automatically cross indexing Process and Data Definitions we can see which
processes create and access partiar data items.

AEEO OODPDPIi OO0 OEA xEIT1T A Ol £OxAOA AAOAITI
AT i PAOGEATI Ah xEEAE EO UAO AT1T OEAO OOAT AAO
so we are killing two birds with one stone. Of course, other documents could still

conform to 1ISO 12207 if they satisfy the QMS requirements.

ISO 9000 says a lot about checking output for defects, which | think is called

testing in software developments. We use our development schedule pages to

assign testing activities, butas longas i O AAT DHOT OA Ul 08 OA OA
to an auditor, then you can use any layout you wish.

HMW uses Maya and Inca our thouse code and change management tools. They
are separate from the QMS, of course, but we use the Wiki to publish change files
to clients and as the repository for completed products, which covers the
preservation, handling and dispatch requirements of ISO 9000. Other teams
could use workspaces or some other mechanism. TWiki handles all file types as
attachments, with the added advatage of built in version control on each
attachment. | stress that we use the Wiki as a repository of official releases, not as
the development platform.

The Wiki has a subsystem to allow recording of hours worked against any
project defined in the QMSThe result is searchable time sheets, which are used
by our in-house accounts to generate invoices based on the time recorded.
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We monitor the QMS performance with a series of searches and the work flows

provide sensible points for reviews, with appropriat links to online forms

xEEAE AAOEOAOA xEAT 1TAAAAA8 4EA AAOA 111
included it for the sake of brevity, as this article is long enough as it is.

Why would you want ISO 90007

For some business sectors it is a preequisite: defence; engineering; and some
NHS work. Many other organizations have ISO 9000 certification for at least their
customer services and feel more comfortable with suppliers who can
demonstrate the same standard of service. | would think that all customsrcare
about the quality of work that is done for them and ISO 9000 is one way of
advertising that you are the ones to provide it.

It shows you have a process in place and so increases customer confidence and
satisfaction, improving the likelihood of closng deals or renewing contracts.

Using a standard document can increase your efficiency, obviously by making
OOOA Ui 6 AIT60 A& OCAO Oi I AGEEI ¢ch AOO Al
ATl x1 O1T1T 1 OAEh xAOOET ¢ OEI A Althkingdlike £AO0O0EI
OPAOOAOT 6o AAOGAIT T PI AT O OAI PI AOAGe ' OAT 60
and exclude in any process or object?

Conclusion

Our experience shows that, admittedly once we put in a lot of effort to build the
1-3h EO AT AOQIlnfulGo useké2pitgoing. AA DA

APL projects using the type of development approach we take for granted can
achieve international standards and not be seen as some bastard child of the
O AET OO0OAAT 6 OAAET ENOAOS

ISO 9000 can help you to make your company moneroductive, efficient and
therefore more profitable.

Further reading

1. PCG ISO 9000 official site http://is09001.pcg.org.uk/cms/index.php

2. List of ISO 9000 standards
http://www.iso.org/iso/iso_catalogue/catalogue_ics/
catalogue_ics_browse.htm?ICS1=3&ICS28KICS3=10
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3. Twiki Open Source Enterprise Wiki http://twiki.org
4. (-760 #1 AA 1T £ wOEEAO
http://www.hmwcomputing.co.uk/CodeOfEthics.html

5. IEEE 830 Recommended Practice for Software Requirements
http://standards.ieee.org/reading/ieee/std_public/description/se/
830-1998_desc.html

6. ISO/IEC 12207 Framework for Software Lifecycle Processes
http://www.iso.org/iso/catalogue_detail?csnumber=43447
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Unicode Support for APL

by Morten Kromberg
mkrom@dyalog.com

An earlier version of this article was presented as a paper &PL07 and published in
APL Quote Quads part of the Proceeding<d.

Unicode offers users of APL the same benefits as users of other programming
languages, namely the ability to consistently represent and manipulate text
AGPOAOOAA ET Alwiting s¥ster@sE Bor APL Qderd, bti@re is a
significant bonus, which is that Unicode includes the APL character set, and
therefore allows APL programs to be represented and manipulated using
ET AOOOOU OOAT AAOAO xEEAE AOA EEUAI by MNAA
after the first version of the Unicode standard). The paper presents the design of
Unicode support for an APL interpreter which fully supports Unicode in all
phases of system development and deployment. The paper discusses the internal
representations used for Unicode characters in Dyalog version 12.0, and how the
design is intended to provide a smooth upgrade path of users of earlier versions

of the system.

Introduction to Unicode

Unicode is anindustry standard allowing computers to consistently represent

and manipulatetext A @D OAOOAA ET AT U 1T &£ OEA x1 01 A8 O
number, or code point to each of approximately 100,000 characters, including

the APL character set. The first version of the standard appeared in 1991, btts

only in the last few years that support for Unicode has become common in

I DAOAOCET ¢ OUOOAI O AT A Oi AET OOOAAI 8 ADPDPI E/
The adoption of Unicode provides APL users with three important benefits:

1 It becomes possible to write applications that fullysupport not just North

' i ACEAAT AT A 7A00A0T %OOI PAAT AEAOAAC
languages and writing systemg including the APL character set itself.
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1 Character data no longer needs to be translated as it enters or leaves the
APL system durirg interoperation with other components like database
systems or code libraries written in other languages.

1 APL source code can now be handled by the dffe-shelf source code and
project management tools.

Adding support for Unicode requires changes to # way character data is

entered, displayed and stored in an application. Much of the work involved
consists of ripping out special APL mechanisms for handling keyboards and
translating data, in favour of using standard tools provided by the operating
system. Although work is required to change the way the interpreter and session
manager works, the resulting system is easier both to maintain and to explain to
future generations of APL users.

Character encodings

Although the Unicode standard assigns a uniquaumber to each character, these
Code Point Numbersan be stored using a number of different encodings. There is
a set of fixedwidth encodings named UC®, where UCS stands for Universal
Character Set anah is the number of bytes used to represent eactharacter, and
another set of variablelength encodings named UT#, where UTF stands for
Unicode Transformation Format andn is the smallest number of bits (not bytes)
used per character.

The four most commonly occurring representations are probably UGS UC&
(which has become obsolete since Unicode broke thel®te boundary), UTF8
and UTF16:

Uuc#

(also known asUTF-32) is a fixedwidth encoding which uses 4 bytes per
Unicode character, and is able to represent all characters that will ever be
defined by the standard. The Unicode standard guarantees that the highest
code point which will ever be allocated is xX10FFFF, a number which
requires 21 bits to represent, so 4 bytes (32 bits) is ample to represent all
of Unicode. This format is common in somBnix environments.

ucs2

IS an obsolete representation which was popular in the early days, when
the standard only defined characters in what is now known as the Basic
Multilingual Plane. Until Windows 2000, it was the default encoding on the
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Windows platform. It can only represent Unicode code points up to xFFFF
(65,535 - which does still cover most of the commonlyused characters).

UTF8

Is the most commonly used encoding for data in files (especially web
pages), under both Unix and Windows. The reascdior the popularity of
UTF8 is that it is backwards compatible with Zbit ASCII (using one byte
to store each character in the range-127), and also thatz unlike the other
encodings- it is not affected by the endianness of the platform (see the
followin g discussion of the Byte Order Mark). Two bytes are required to
represent code points from 128 to 2,047 (x7FF), three bytes per character
from 2,048 to 65,535 (XFFFF), and 4 bytes per UT# encoded character
outside the Basic Multilingual Plane.

UTF16

is an encoding which is identical to UGQ for all characters in the range ©
XFFFF except for 2,048 secalled surrogate code points (D80EDFFF).
Some bit patterns in that range are used in UFE6 to indicate that second
16-bit word is required. UTF16 is the default encoding on the Windows
platform, from Windows 2000 onwards.

The Byte Order Mark

The final thing that should be mentioned in a fivaninute introduction to Unicode

EO OEA O"/-88 "AAAOOA 1 EAOI BOI AAOOIT 00
significant byte is written to storage first, it is necessary to know which type of
system wrote a text file in order to properly decode it. Unicode defines two code
points, xFEFF and xFFFE, as the bignd little-endian Byte Order Marks,
respectively. Some (but ot all) applications will write byte order marks, usually

at the beginning of a text file, to make it possible to detect the encoding used:

&ET A OOA Encoding is

EF BB BF UTF8 (these 3 bytes are the UTH8 encoding of FEFF
FF FE UTF16 (or UCS2), little endian
FE FF UTF16 (or UCS2), big endian

FF FE 00 00 UTF32 / UCS4, little endian
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When writing text files, especially in a Windows environment, ittan be a good
idea to prefix the file with the above byte sequences (but some applicationsls
ignore or get confused by BOM sequences).

Wikipedia is a good source of information about encodings: take a look at
Comparison of Unicode encodings

Using a Unicode APL system

The APL system with Unicode support is designed to look, fegeland work z just
like the non-Unicode systems that preceded it. With a very small number of
exceptions, APL code that does not either exchange data with external
components, or use the system functio@DRto explicitly work with the internal
representation of character data, should run unchanged.

The obvious difference (which is hard to detect if your main language is English),

Is that you can enter and display all the characters on your keyboaidand use

0) T POO -TAA %AEOT 0067z natlcdly t Arded Aaddl intol AT CO/
applications, but also into the APL development environment itself.

The following example shows the definition and execution of a simple muiti
lingual application:

The blackrectangle at the top of the screen, which has dropped down a menu, is
not part of the APL sessiory it is the Windows Language BarThe language bar
allows multi-lingual users to switch keyboard layoutsz in the above example
Danish and Japanese are avallee. For entry of APL characters, an alternative
layout for the main language is typically used:

55



