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A Message from Dyalog's CEO

| bid you a warm welcome to our annual user meeting, this time in Faro,
Portugal.

At Dyalog Ltd we always look forward to these five days of training,
presentations and direct encounters with our users, where we can tell you
what we have done, what we have in the pipeline and catch up on what you
have been up to since we last met! This year this is more important than
ever after two years of on-line user meetings due to Covid19.

We have reached a lot of users with the on-line user meetings, and we will
continue to communicate on-line, but we are still convinced that nothing
beats the personal meeting of so many of us when it comes to inspiring that
one good idea or insight that will be of importance to you or your
organisation in the future.

| hope you have a good user meeting, and can't wait to join you for good
APL discussions and other kinds of fun.

Gitte Christensen

Team Dyalog at Dyalog 22

This year, Dyalog Ltd is represented by 21 members of the current team.
Meet Team Dyalog at http://www.dyalog.com/meet-team-dyalog.htm.

The Dyalog forums (http://forums.dyalog.com/) are regularly visited by
Dyalog Ltd staff as well as other stalwarts of the Dyalog community and are
a great place to ask questions and share your expertise.

For practical information, see page 30

If you have any user meeting questions not related to APL, please ask
Karen.


http://www.dyalog.com/meet-team-dyalog.htm
http://forums.dyalog.com/
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Welcome to Dyalog "22

Materials from the presentations and workshop will be available on the
Dyalog '22 webpage at http://www.dyalog.com/user-meetings/dyalog22.htm
after the user meeting.

As usual, we will be recording and publishing as many presentations as we
can (as a presenter you will always have the opportunity to review the
recording and approve publication). We would like to ask for your help in
ensuring that question and answer sessions are also recorded; you can help
by only asking questions from the microphone podium. If your question
cannot wait until the Q&A session that concludes each presentation, or if the
presenter specifically states that questions are welcome throughout, then
please make your way to the microphone podium. Please do not ask
questions from your seat as the recording cannot pick them up (and often
people in the auditorium cannot hear them either).

Everyone from Dyalog Ltd will be happy to answer questions relating to their
topics at any time during the user meeting.

Registration

Please register at the Dyalog desk in the reception area.
Registration will be open at the following times:

e Saturday 8 October: 18:00 — 19:00

e Sunday 9 October: 08:30 — 09:30

e Monday 10 October: 08:30 — 09:00


http://www.dyalog.com/user-meetings/dyalog22.htm
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Your Feedback

We want to ensure that our user meetings meet (or even exceed!) your
expectations, and your feedback is critical to this. The approach we have
taken to collecting feedback over the last two years has greatly increased
the amount we received, so we'll be repeating it this year. This means that:

e Each workshop will have its own feedback form, given out at that
workshop.

e Feedback forms on the presentations will be distributed each morning
and will only cover the presentations given that day.

e Feedback on the venue, facilities, social aspects, etc. can be given at
any time at the Dyalog desk in the main reception area.

Please do take the time to let us know your thoughts on Dyalog '22 — what
you like, what you find most interesting, suggestions for improvements,
whether changes we've made this year as a result of last year's feedback
have been successful, etc. — so that we can take these into account when
planning future user meetings.

Thank you

Follow us on:
e Facebook (https://www.facebook.com/DyalogAPL)
e LinkedIn (https://www.linkedin.com/company/dyalog-Itd-)
e Twitter (https://twitter.com/DyalogAPL)

Useful Dyalog e-mail addresses:

e usermeeting@dyalog.com
any user meeting-related issues, both technical and non-technical

e sales@dyalog.com
any non-technical questions related to Dyalog, for example, pricing
information or licence purchase (not user meeting-specific)

e support@dyalog.com
any technical questions concerning Dyalog (not user meeting-specific)
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Viking Challenge

The traditional Viking Challenge is less of a challenge this year and more of
an experience. We will travel by coach to a Portuguese wine estate (Quinta
dos Vales near the village of Estombar) where we will participate in a wine
blending workshop; after this we can take a tour of the vineyard and winery.
This will be followed by a traditional Portuguese Churrasco (BBQ) dinner at
the vineyard, which will take place outside under a gazebo.

Meet in the main hotel reception at 14:15 — the coach will depart at 14:30
promptly.

We expect to leave the wine estate at c21:30 to return to the hotel at
c22:30.


https://quintadosvales.pt/en/
https://quintadosvales.pt/en/
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Schedule: Sunday 9 October

All workshops take place in the rooms by the main auditorium

08:30 — 09:30 Registration (Dyalog desk in reception area)

09:30 — 13:00 Workshops

(SA1) Idiomatic Expressions and Array-Oriented
Solutions in APL

tea and coffee || Rich Park and Rodrigo Girao Serrao

available from
11:00 (SA2) Building Web Services with Jarvis
Brian Becker

(SA3) Link, Text-Based Sources, and Source Code
Management
Morten Kromberg and Josh David

13:00 — 14:00 LUNCH
Restaurant Real

14:00 - 17:30 Workshops

(SP1) Recent Language Features in Dyalog
Rich Park and Rodrigo Girdo Serrao

tea and coffee
available from || (SP2) Deploying Services
15:30 Morten Kromberg and Brian Becker

(SP3) Working with Non-APL Data Sources
Richard Smith and Bjgrn Christensen

17:30 — 19:30 Free time

19:30 DINNER
Restaurant Real

For workshop abstracts, see pages 15-19.




Y'VALOC User Meeting 2022

NOTES:




JDYALOC

User Meeting 2022

Schedule: Monday 10 October

All presentations take place in the main auditorium

08:30 — 09:00 Registration (Dyalog desk in reception area)

09:00 — 09:30 (D01) Welcome to Dyalog '22
Gitte Christensen, Managing Director (CEO)

09:30 - 10:00 (D02) The Road Ahead
Morten Kromberg, Technical Director (CTO)

10:00 — 10:30 (D03) 2022 Conference Edition Part 1 — Past
John Daintree

10:30 -11:00 | TEA/COFFEE

11:00 — 11:40 (U01) One-Time Pure Mathematician Corrupted by
Exposure to APL Loses Moral Compass and
Discovers, after Several Mis-Steps, a Useful
Numerical Integration Method
Charles Brenner (DNA-View)

11:40-12:10 (U02) Lift-Off from APL2 Mainframe to Dyalog in the
Cloud
Gilgamesh Athoraya (Tiamatica AB)

12:10 — 12:40 (U03) Rebuilding a Production APL Environment
using Dyalog
Mark Wolfson (BIG)

12:40 — 13:45 LUNCH
Restaurant Real

13:45 - 14:15 (D04) 2022 Conference Edition Part 2 — Present
John Daintree

14:15 - 14:45 (D05) The P words...Projects and Packages
Morten Kromberg

14:45 — 15:15 (U04) A Modern APL Workbench
Kimmo Linna (Finnair)

15:15-15:45 | TEA/COFFEE
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15:45 - 16:15 (U05) An APL to Vega-lite Interface
Kimmo Linna (Finnair)

16:15 - 16:45 (D06) APL9 from Outer Space
Peter Mikkelsen

16:45 - 19:30 Free time

19:30 DINNER

Restaurant Real

For Dyalog presentation abstracts see pages 20-23.
For user presentation abstracts see pages 24-29.

NOTES:
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User Meeting 2022

Schedule: Tuesday 11 September

All presentations take place in the main auditorium

09:00 — 09:30 (U06) | Developed, and My CI Tested It
Lars Stampe Villadsen (SimCorp A/S)

09:30 — 10:00 (U07) Automating Application Builds with AWS
Norbert Jurkiewicz (The Carlisle Group)

10:00 — 10:30 (D07) Test Your Code!
Michael Baas

10:30 - 11:00 | TEA/COFFEE

11:00 — 11:30 (U08) Semi-Globals and Multi-Threading are Like
Chalk and Cheese
Elena Paviotti (SimCorp Italiana)

11:30 — 12:00 (D08) Implementing the Convolutional Neural Network
U-Net in APL
Rodrigo Girdo Serrao

12:00 —12:30 (U09) APL on the Side
Justin Dowdy (Semantic Arts)

12:30 —13:30 LUNCH
Restaurant Real

13:30 — 14:00 (U10) Scheduling Array Operations
Juuso Haavisto (University of Oxford)

14:00 — 14:30 (U11) Performance of Dyalog APL — A Historical
Perspective
Veli-Matti Jantunen (Statistics Finland)

14:30 - 15:00 | TEA/COFFEE

15:00 — 15:30 (D09) Performance Improvements in Set Operations
Karta Kooner

15:30 — 16:00 (D10a) 2022 Conference Edition Part 3a — Future(s)
John Daintree

16:00 — 16:15 Break
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16:15 - 16:45 (D10b) 2022 Conference Edition Part 3b — Future(s)
John Daintree

16:45-17:15 (D11) Report on Co-dfns
Aaron Hsu

17:15-19:30 Free time

19:30 DINNER

Restaurant Real

For Dyalog presentation abstracts see pages 20-23.
For user presentation abstracts see pages 24-29.

NOTES:
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Schedule: Wednesday 12 October

All presentations take place in the main auditorium

09:00 — 09:30 (D12) Simplifying Secure, Scalable Web Services
Brian Becker

09:30 — 10:00 (U12) TAMPA - Taming Mathematical Programming in
APL
Stephen Mansour (Misericordia University)

10:00 — 10:30 (U13) Integrating HTMLRenderer Into Existing
Applications
Norbert Jurkiewicz (The Carlisle Group)

10:30-11:00 | TEA/COFFEE

11:00 — 11:20 (D13) The APL Problem Solving Competition —
Introduction and Prize Ceremony
Brian Becker

11:20 — 11:45 (U14) How | Won the APL Problem Solving
Competition (Professional Entrant)
Michael Higginson (independent)

11:45-12:30 (U15) How | Won the APL Problem Solving
Competition
Tzu-Ching Lee (National Tsing Hua University)

12:30 — 13:30 LUNCH
Restaurant Real

13:30 — 14:15 Free time

14:15 — late! VIKING CHALLENGE: EXCURSION and DINNER
Meet in main reception area at 14:15

Coach leaves at 14:30 promptly

For more information, see Viking Challenge on page 4

For Dyalog presentation abstracts see pages 20-23.
For user presentation abstracts see pages see pages 24-29.
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Schedule: Thursday 13 October

All presentations take place in the main auditorium

All workshops take place in the rooms by the main auditorium

09:30 - 10:00 (D14) Text Processing in APL
Aaron Hsu

10:00 — 10:45 (D15) Filling the Core Language Gaps
Adam Brudzewsky

10:45-11:15 TEA/COFFEE

11:15-11:45 (U16) Dyalog and Academia
Jesus Galan Loépez (Technical University of Delft) and
Gitte Christensen

11:45-12:05 (U17) What — Another APL Book?
Ray Polivka (Polivka Associates)

12:05 - 12:25 (D16) Growing APLers
Rich Park

12:25 -12:30 Closing Session
Gitte Christensen

12:30 — 13:30 LUNCH
Restaurant Real

13:30 - 17:00 Workshops

(TP1) Understanding APL Performance
Aaron Hsu and Karta Kooner

tea and coffee
available from
15:00

(TP2) Futures and Isolates
Morten Kromberg (asst. John Daintree)

(TP3) Creating, Maintaining and Publishing APL
packages
Josh David and Brian Becker

For Dyalog presentation abstracts see pages 20-23.
For workshop abstracts, see pages 15-19.
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Abstracts: Workshops

These workshops have significant time set aside for participants to
experiment with the subject matter.

Some of the workshops require materials that should be installed on your
laptop before attending. These pre-requisites are listed by workshop at
https://www.dyalog.com/user-meeting/dyalog22/workshops/prerequisites.htm.
Please ensure that you meet these pre-requisites before attending a
workshop if at all possible.

SA1: Idiomatic Expressions and Array-Oriented Solutions in APL
Sunday 09:30 — 13:00
Rich Park and Rodrigo Girdo Serrdo

APL is famous for being used to tackle problems in a "different" way
compared to more conventional programming languages. Although it is
possible to convert code written in Python/Java/C#/etc. into APL by merely
substituting keywords with symbols, there are better ways to take advantage
of a notational, executable tool of thought. In this hands-on workshop, you
will learn how to use array-oriented techniques to solve some problems "the
APL way". Only a basic knowledge of APL is needed.

Keywords: problem solving, array-oriented programming, rank operator,
leading axis theory

SA2: Building Web Services with Jarvis
Sunday 09:30 — 13:00
Brian Becker

Almost all programming languages and application frameworks, on all
platforms (including phones and loT devices), include utilities tools that
make it easy for them to call Web Services. This means that, if you embed
your APL code in a Web Service, you can integrate your functions into
almost any software system. Dyalog's framework for easily developing
APL-based web services is Jarvis.

15
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In this workshop you will:

e learn how to decide whether to build a simple HTTP/JSON service or
do the extra work required to implement a proper RESTful server.

e build a simple (HTTP/JSON) web service in 5 minutes.
e learn about Jarvis' configuration options.
e |earn about session management and authentication.

Keywords: Web Service, Jarvis, HTTP, JSON, REST

SA3: Link, Text-Based Sources, and Source Code Management
Sunday 09:30 — 13:00
Morten Kromberg and Josh David

Hopefully you are already convinced of the benefits of storing your source
code in text files. In this workshop, we will show you how to make the shift
from workspace to text files using Link. We will also cover source code
management tools (for example, Git) that you can use to collaborate and
share your code with other team members. This workshop involves
extensive hands-on practice.

Keywords: Link, Git, GitHub, VS Code, Acre

SP1: Recent Language Features in Dyalog
Sunday 14:00 — 17:30
Rich Park and Rodrigo Girdo Serrdo

This workshop focuses on features introduced in Dyalog v18.0 and v18.2 —
new functions and operators as well as extensions to primitives and system
functions — and includes hands-on exercises designed to show their use
cases. You might find elegant solutions to problems that you are currently
using workarounds for, improved ways to express algorithms, or just
generally useful tools.

Keywords: function composition, primitive extensions, trains, tacit,
operators, text, datetime, formatting, meta information

16
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SP2: Deploying Services
Sunday 14:00 — 17:30
Morten Kromberg and Brian Becker

You've built a Jarvis web service (or some other APL-based service), now
you need a way to make sure that it is up and running all the time, and able
to scale to meet demand if it should grow suddenly? In this workshop we will
cover some of the ways by which you can "deploy" your web service, either
on your own hardware or "hosted" using one of the most widely-used
systems, Amazon Web Services (AWS). This workshop will cover:

e using Docker containers.

e using AWS.

e running a secure service.

e scalability.

e options for permanent storage.

Keywords: Web Service, scalability, security, load balancing, hosting,
Docker, AWS, deployment, Jarvis

SP3: Working with Non-APL Data Sources
Sunday 14:00 — 17:30
Richard Smith and Bjgrn Christensen

Dyalog has a rich set of tools to import, export, and process data from
external sources such as files, databases, and exchanges with other
applications. This workshop explores some of these, including:

e direct access to a host filesystem.
e reading and writing of text files.

e reading and writing the content of Character-Separated Variable (CSV)
data.

e reading and writing JavaScript Object Notation (JSON) data.
e working with Microsoft Excel spreadsheets.

e importing data from databases.

e importing data from OData sources in the cloud.

Keywords: filesystem, text files, CSV, JSON, Microsoft Excel, databases,
OData
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TP1: Understanding APL Performance
Thursday 13:30 — 17:00
Aaron Hsu and Karta Kooner

This workshop takes a thorough, first principles, approach to understanding
APL performance, with the goal of equipping you with the tools and thought
processes that you need to take a piece of APL code and understand how it
is likely to perform, why it performs this way, and strategies for potentially
improving the speed of the expression. We will also cover not only tricks
and one-off performance considerations, but the tools that will allow you to
feel confident that you have written "fast APL" and haven't missed
something critical. Finally (time permitting), we will discuss the use of
Accelerators for GPU-based APL programming using the Co-dfns compiler
and how this impacts our performance analysis.

Keywords: performance, analysis

TP2: Futures and Isolates
Thursday 13:30 — 17:00
Morten Kromberg (asst. John Daintree)

Futures and isolates are APL language features designed to make it
straightforward to harness all the cores that your computer (or cluster of
computers) has available, whether you are writing a new application or need
to speed up legacy code. Following a theoretical overview of Futures and
Isolates and a description of how they are implemented, the workshop will
consist of exercises showing you how to:

e create isolates and populate them using current workspace contents —
or a saved workspace.

¢ monitor the state of execution.

e debug and troubleshoot.

e call back to the parent space from within an isolate.
o distribute large workloads.

e use remote isolate servers.

Keywords: parallel, asynchronous, multicore, performance, futures, isolates
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TP3: Creating, Maintaining and Publishing APL packages
Thursday 13:30 — 17:00
Josh David and Brian Becker

A package is a versioned APL module that has been wrapped up in such a
way that it can easily be installed and managed using a Package Manager
such as Tatin. A package manager makes it easy to know when new
versions become available, and to upgrade the packages that your
application depends on. In this workshop, we demonstrate how to create
APL packages either from existing code or a new project. We also look at
how to load and use packages as dependencies in your application, and
give an overview of the different frameworks that exist and their use cases.

Keywords: project management, package management, dependency
management, DevOps, Git, GitHub, semantic versioning
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Abstracts: Dyalog Presentations

D01: Welcome to Dyalog '22
Gitte Christensen, Managing Director (CEQ)

Dyalog Ltd's CEO opens the user meeting.

D02: The Road Ahead
Morten Kromberg, Technical Director (CTO)

How might Dyalog evolve in the years to come, and which technologies
should you be trying to keep an eye on yourself? Morten attempts to answer
these questions, and sets the scene for the technical presentations being
given at Dyalog '22.

D03: 2022 Conference Edition Part 1 — Past
John Daintree

John has been noodling with some interesting things. In the first part of this
series, he demonstrates some improvements to Dyalog’s Session log.

D04: 2022 Conference Edition Part 2 — Present
John Daintree

Frustrated by function trains? Stymied by single line dfns? In the second
part of this series, John demonstrates some new features that will take
away some of your pain.

DO05: The P words... Projects and Packages
Morten Kromberg

Morten expressed his opinion that the growth of APL is hampered by a lack
of widely-used libraries in an article he wrote for Vector in July 2003 (vol 20
issue 1), and his opinion has not changed since then. Has the tooling finally
reached a point where off-the-shelf sample projects and shared libraries
have become viable?

20
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D06: APL9 from Outer Space
Peter Mikkelsen

Peter is the most recent addition to the Dyalog interpreter development
team. While he was still at Aalborg University, Peter implemented his own
APL interpreter for the Plan9 operating system, a UNIX-like "distributed
operating system" developed at Bell Labs in the 1980s. In this presentation,
Peter demonstrates some of the more interesting features of APL9 and
explains the presentation title...he might also mention a couple of the things
he has been working on since joining Dyalog Ltd.

DO07: Test Your Code!
Michael Baas

Testing APL Functions is sometimes seen as optional, as the functions are
so small and self describing. Michael challenges that view, demonstrating
some essential tools that are used internally within Dyalog Ltd (and are
available to all users) to enhance the level of testing and, therefore, improve
the quality of delivered code.

D08: Implementing the Convolutional Neural Network U-Net in APL
Rodrigo Girdo Serrédo

The U-Net is an architecture of a convolutional neural network that is well-
known in the machine learning literature. Rodrigo worked with Aaron Hsu on
a paper about using APL to implement this architecture and experiment with
it; in this presentation he explores the code base that they used.

D09: Performance Improvements in Set Operations
Karta Kooner

Dyalog version 18.0 introduced many useful performance enhancements,
including some within the set-related primitives. Karta outlines the ongoing
work that is being performed to understand what the performance profile of
key primitives look like (beginning with the set-related primitives), discusses
where performance gains can still be made, and describes how future
evaluation of performance enhancements will be conducted by examining
some of the shortcomings of the v18.0 performance work.
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D10: 2022 Conference Edition Part 3 — Future(s)
John Daintree

In the final part of this series, John explores some ideas for asynchronous
programming in Dyalog.

D11: Report on Co-dfns
Aaron Hsu

Aaron reviews the current state of Co-dfns (a high performance compiler for
a parallel extension of the dfns language), developments since the last
update (at Dyalog '19), and what the future might look like. He also explores
how the Co-dfns compiler has been received in the broader computing
communities and its impact on other projects

D12: Simplifying Secure, Scalable Web Services
Brian Becker

Jarvis is Dyalog's framework for the easy development of APL-based Web
Services. Once your APL code running as a Web Service you might need to
address additional considerations:

e Security — protecting your and your users' private information

¢ Availability — keeping your service running at all times

e Scalability — managing increases in demand

Brian introduces Jarvis, and discusses some options for running a secure,
high-availability, scalable Web Service.

D13: How | Won the APL Problem Solving Competition — Introduction
and Prize Ceremony
Brian Becker

The 14th annual International APL Problem Solving Competition took place
earlier this year. Brian summarises this year's contest and introduces the
grand prize winner, culminating in the award ceremony.

22
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D14: Text Processing in APL
Aaron Hsu

APL has a reputation for being very good at numerical and financial types of
calculations, but much of what modern data processing entails requires
working with textual data of various sorts. Aaron discusses APL in the
context of text processing, with an emphasis on parsing, architecture, and
handling text-oriented applications.

D15: Filling the Core Language Gaps
Adam Brudzewsky

Adam presents three proposed new primitives, and explains how their
addition makes the language more complete. One complements the existing
set of function composition operators, one generalises each in a manner
similar to the powerful rank operator, and one supplies a functional form of
the last remaining uses for square bracket indexing.

D16: Growing APLers
Rich Park

Rich describes the need for (and ways to achieve) increasing and improving
the resources that are available to help new users learn the basics of the
language, utilise the many features of Dyalog, and develop their skills. He
also discusses some of his experiences over the last year in training new
and existing APLers.

23


https://aplwiki.com/wiki/Function_composition

Y'VALOC User Meeting 2022

Abstracts: User Presentations

U01: One-Time Pure Mathematician Corrupted by Exposure to APL
Loses Moral Compass and Discovers, after Several Mis-Steps, a Useful
Numerical Integration Method

Charles Brenner, DNA-View (U.S.A.)

Numerical integration is a computer task that arises in many practical
problems. It is a key step in the evaluation of forensic DNA evidence that
requires integrating a function likely of two to five variables corresponding to
the number of people whose DNA comprises the evidential sample.

Integrating a function of one variable — folf(x)dx — by computer is familiar
ground. For several variables — fo(xl,xz,xg,)dx — there is some deep and

technical literature, based on a superficially obvious extrapolation of one-
variable integration. Charles discusses an evidently elusive though simple
and natural alternative extrapolation that overcomes multiple shortcomings
of the published methods.

U02: Lift-Off from APL2 Mainframe to Dyalog in the Cloud
Gilgamesh Athoraya, Tiamatica AB (Sweden)

This is the story of an ongoing project to move a large APL2 mainframe
system to Dyalog on a modern platform. Gilgamesh presents the obstacles
encountered and the milestones achieved in this ambitious endeavour.

U03: Rebuilding a Production APL Environment using Dyalog
Mark Wolfson, BIG (U.S.A.)

BIG is a company in the jewellery industry that integrates with dozens of
systems to import data from 1,000 retailers. The data is used to provide
inventory analysis and merchandising consulting for the retailers, to provide
sell-through data to manufacturers, and to integrate to several industry
service companies. The end-user tools, and the integration applet, are
written in C#, ASP.Net, JavaScript, MSSQL, and KendoUI.

APL was chosen to handle all data-related tasks, from processing the

incoming data to infinite customisations of the data for customer use. Using
the data manipulation capabilities, modular design, and rapid development
capabilities of APL, BIG can respond quickly to user requests and changing
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data streams and configurations. The data comes in to BIG's servers in
dozens of configurations, different numbers of files, different file formats,
and inconsistent content. APL is used to transform this data to a standard
upload into the production MSSQL database, normalising the formats and
often converting the jumble of information into usable data.

For 15 years, BIG have used an organically-grown IBM APL2 environment
that uses Microsoft Windows scheduled tasks to call .bat files to invoke
APL2 to process the data at the time it is expected to come in. Over the past
year, Mark has created an entirely new production environment using
Dyalog that uses:
e Windows Service to monitor incoming data and call the appropriate
processes when it arrives.
e SQAPL to communicate directly with the production database.
e [CSV, OXML, [JJSON to read from files of those types.
e NET integration to connect to DLL libraries for utilities including
Closed XML for reading/writing Microsoft Excel files.
e HTTP calls to read from external APlIs.
e ]JLink to read/write to text files containing the APL code.
e source control for production code.

All code for the new environment is stored in text files (.aplf) and is brought
into the running workspace as needed, and source control is used to share
code within the team.

U04: A Modern APL Workbench
Kimmo Linna, Finnair (Finland)

In addition to being an Airbus Captain at FinnAir, Kimmo prepares analyses
that are used for operational optimisation and negotiation between the
airline and staff. He has constructed his own workbench for data analytics,
with Dyalog at the centre of a collection of modern tools: DuckDB for data
storage and queries, Vega-lite for graphics, Jupyter Notebook for
presentations, and Visual Studio Code and GitHub Copilot for managing the
code. In this presentation, Kimmo demonstrates the workflow that he has
been able to achieve with this collection of tools. All his interfaces are
available as GitHub projects.
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U05: An APL to Vega-lite Interface
Kimmo Linna, Finnair (Finland)

For many years, Kimmo has been searching for a modern replacement for
Adrian Smith's RainPro graphics package, which is oriented towards printed
output and cannot easily produce interactive web-oriented graphics. His
current choice is Vega-lite, which is a "high-level grammar of interactive
graphics" that can easily be driven from APL using JSON input. Kimmo
describes his search for a new graphics library, and explores the mechanics
of the interface.

U06: | Developed, and My CI Tested It
Lars Stampe Villadsen, SimCorp A/S (Denmark)

All developers test their solutions and, if they are seasoned, they build
functions that test those solutions for them — if they are "modern" they
automatically run their test functions using Continuous Integration (Cl). Lars
demonstrates how everyone can move from the initial step to the last step
using standard (free) tools for APL where the code is maintained in files.

UO07: Automating Application Builds with AWS
Norbert Jurkiewicz, The Carlisle Group (U.S.A.)

The application build process should be automated and always use a
consistently clean environment. In this high-level overview about using
Amazon AWS resources for on-demand releases, Norbert covers:
¢ building a new VM.
installing Dyalog and other development tooling.
downloading source code and dependencies.
building and compiling the application.
uploading MSls to a cloud provider.
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U08: Semi-Globals and Multi-Threading are Like Chalk and Cheese
Elena Paviotti, SimCorp Italiana (lItaly)

30 years ago, SimCorp Sofia started as a single-threaded application,
(ab)using lots of global and semi-global variables. As new technologies
emerged, SOFIA evolved into a multi-threaded client-server application.
Adapting old code often proved difficult; Elena describes some of the issues
encountered over the years, and how they approached — and (hopefully)
solved — them.

U09: APL on the Side
Justin Dowdy, Semantic Arts (U.S.A.)

Dyalog users are fortunate to be able to use APL for an entire project when
it is a good fit. Traditional software engineers that are interested in APL
often have to find ways to use APL on the side or incorporate APL thinking
into their professional work. April* and May are two projects that allow APL
to be evaluated from Common Lisp and Clojure, respectively. These
projects allow APL to be incrementally employed in projects that don't
currently use APL. Justin describes these projects and the ways that he
uses them.

* For more on the April compiler, see APL Seeds '22 presentation U02.

U10: Scheduling Array Operations
Juuso Haavisto, University of Oxford (U.K.)

Scheduling array operations has been a topical theme in the research of
tensor computation. With the help of type theory, array operations are
parallelised for graphics processing units and distributed computing. Juuso
shares his findings in static scheduling, and how it can be used to optimise
execution over different hardware and compute infrastructure settings.

U11: Performance of Dyalog APL — A Historical Perspective
Veli-Matti Jantunen, Statistics Finland (Finland)

Veli-Matti has been using Dyalog since 1995, and has always been
interested in the performance of his APL code. In this presentation, he
examines how the performance of operations that are important to his
applications have evolved over almost three decades.
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U12: TAMPA - Taming Mathematical Programming in APL
Stephen Mansour, Misericordia University (U.S.A.)

Mathematical programming is a technique that can be used to optimise
resources. The typical mathematical notation for linear optimisation is:

max c'x subjectto Ax<b

where X is a vector of decision variables, b is a vector of constraints, c is a
vector of unit profits, and A is a matrix of resource usage. We can create
similar-looking expressions using standard APL syntax, that is:

NS « max ¢ x subjectTo A x < b

Stephen demonstrates this using TAMPA, a linear programming system
written in Dyalog. A user interface for TAMPA has been written in Abacus,
an HTML framework for Dyalog.

U13: Integrating HTMLRenderer Into Existing Applications
Norbert Jurkiewicz, The Carlisle Group (U.S.A.)

HTMLRenderer is the most powerful addition to Dyalog in the last 10 years
— there's never been greater ability to create modern interactive user
interfaces. Norbert describes how The Carlisle Group are upgrading parts of
their legacy Microsoft Windows application to take advantage of these new
Ul abilities while retaining a uniform theme. Integrating these complex
environments comes with new challenges that require learning new
programming environments (JS) and new ways to design application
architecture... Async anyone?

U14: How | Won the APL Problem Solving Competition (Professional
Entrant)
Michael Higginson (Canada)

Michael is the winning professional entrant of the 14th annual APL Problem
Solving Competition. A newcomer to APL, he describes what led him to the
competition and his experiences using it as a vehicle to learn APL/Dyalog,
and explores some of the approaches and solutions behind his successful
entry.
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U15: How | Won the APL Problem Solving Competition
Tzu-Ching Lee, National Tsing Hua University (Taiwan)

Tzu-Ching is the grand prize winner of the 14th annual APL Problem
Solving Competition. Following the award ceremony, he describes his
experiences of APL/Dyalog and tells us how he managed to master enough
of it to win the competition.

U16: Dyalog and Academia
Jesus Galan Lopez, Delft University of Technology (The Netherlands) and
Gitte Christensen

Jesus and Gitte introduce the plan for bringing Dyalog back into academia.
The final objective is to position Dyalog as a useful tool for scientific
research and education, and make the academic world aware of the power
of APL. This work will be done in collaboration with the Materials Science
department at Ghent University (in Belgium), which will serve as a real
example of an academic research environment with programming problems
that can be better solved with APL.

U17: What — Another APL Book?
Ray Polivka, Polivka Associates (U.S.A.)

Ray is working on another APL textbook and is at the point where he needs
feedback!

There exists an important group of people who should be exposed to APL —
students aged 14-18 years old. Ray's book is intended for this audience. It
also could benefit college students who need to be exposed to computer
languages, but do not want to study computer science.

The text does not cover all aspects of APL; instead, it focuses on
introducing students to the APL language. It accomplishes this through
many illustrations and exercises. Ray has been working on this for several
years and the text is now at a point where he believes it could benefit
greatly from your views and comments.
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Practical Information

To make your stay as pleasant as possible, we would like to draw your
attention to some practical details.

Check In and Out
The hotel reception is always open.

You can check in from 15:00 on the day of arrival and will need to check out
by 12:00 on the day of departure.

You can leave your luggage at reception between checking out and
departure.

Internet Access

Free WiFi is available throughout the hotel; log-in details will be provided
when you check in.

There is a room near the hotel reception with a PC (with a Portuguese
keyboard!) and printer that is available for use by all delegates. Please ask
at the hotel reception desk if you need help.

Meals and Drinks

The user meeting fee includes all meals and breaks on user meeting days.
e Breakfast is from 07:00 - 10:30 every day.
e The lunch buffet includes a soft drink.
e The dinner buffet includes soft drinks, house wine, and house beer.
e Wine is included with the Banquet Dinner.

Each bedroom has a Nespresso coffee machine — pods are chargeable at
€1.50 each or can be bought in the local shops ¢10 minutes walk from the
hotel. A kettle is available on request (subject to availability).

Smoking Policy

Smoking is not permitted inside but is permitted in all outside areas and on
bedroom balconies (please ask for an ashtray at reception).
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Hotel Facilities

All hotel bedrooms have a TV, desk, fridge, hairdryer, en-suite shower
room, and balcony.

The hotel has a Fitness Centre on site with a fully equipped gym — it is free
to use, as are the indoor and outdoor swimming pools. Use of the on-site
spa is not included in the user meeting fee.

There is a bar near the outdoor swimming pool — please remember to settle
your bar bill when you check out!

Opening hours:

e Gym: open 08:00 to 20:00
Indoor pool: open 08:00 to 20:00
Outdoor pool: open 06:00 to 20:00
Outdoor pool bar: open 10:00 to 23:00
Spa: open 08:00 to 20:00

Trademarks

UNIX® is a registered trademark in the United States and other countries,
licensed exclusively through X/Open Company Limited.

Linux® is the registered trademark of Linus Torvalds in the U.S. and other
countries.

Windows® is a registered trademark of Microsoft Corporation in the United
States and other countries.

Oracle® and Java™ are registered trademarks of Oracle and/or its affiliates.

macOS® and OS X® (operating system software) are trademarks of Apple
Inc., registered in the U.S. and other countries.

All other trademarks are the property of their respective owners.
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