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Home >> Learning >> uetting >tarted

Getting Started

Getting started with any new programming language can seem like a daunting task, and the Dyalog application development
platform ships with enough features that you might appreciate some guidance to help you get started. The resources on this
page are free of charge and aimed at APL novices.

\ APL Seeds: Events aimed at those who are just starting their APL journey. \
“© APL Seeds '23 will be held in spring 2023. “
Download materials/watch recordings from: APL Seeds '21 APL Seeds '22
Community

APL has a thriving and enthusiastic community of users who are very happy to answer questions:
¢ Chat in the APL Orchard, a very active chat room
» Ask a question on Stack Overflow or the r/apljk subreddit
¢ Post in the Dyalog Forums
¢ Dyalog social media: Twitter, Facebook, LinkedIn

Basics

Resources to help you take your first APL steps:

 Tips is a page of "useful to know" suggestions from previous beginners.

Videos: Dyalog Basics is a library of introductory videos.

Mastering Dyalog APL by Bernard Legrand is a complete guide to the use of Dyalog, beginning with a thorough

introduction to the APL programming language and progressing to worked examples. The book is available for purchase

through Amazon; a free PDF download and an online revision (currently under development) are also available.

TryAPL offers an interactive environment that allows users to play with simple APL expressions. lts Learn tab includes

tutorials in which various scenarios are explored.

+ APL Wiki includes simple examples of APL in action (as well as some more advanced ones).

« APL Cultivation is a series of chat lessons that were run through the APL Orchard chat room.

s APL Course is a self-study introduction to Dyalog with exercises.

« APL Tutor is an online system that takes a complete novice through the terminology, conventions and functionality of APL
(not specific to Dyalog's dialect) — it looks a little dated but is a useful introduction.
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Programming Environment

-~ Using the Language Bar in the Dyalog APL IDE

Dyalogl td

.~ Overview of the Dyalog IDE for Microsoft Windows

BﬂSlCS 3 B DyalogLtd
8:55]
5 videos + 155 views - Last updated on 16 May
2022
: : - Overview of RIDE — Remote IDE for Dyalog APL
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Adam Brudzewsky

B APL operators (higher-order functions) offer powerful ways to apply functions to data. While Dyalog provides plenty of powerful operators, you can define your
own to accomplish additional tasks. In this webinar, we show the basic syntax of user-defined operators and present a few utilities, compositions, and conceptual
tools.

00:00 Introduction
01:42 What is an operator? Operator and derived function valence
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ANNOUNCEMENT EXAMPLE ANECDOTE

Some balanced binary trees in APL

2022-10-03, Raghu Ranganathan

EXAMPLE

Futhark on The Array Cast

2022-10-03, Troels Henriksen

COMMENTARY

Threading the HTMLRenderer

2022-09-22, Paul Mansour

EXAMPLE

A Document Object Model in APL

2022-09-21, Paul Mansour
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Adam's APL
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The APL Orchard

https://apl.chat — Learn, teach, ask, code, golf, & discuss usage. 0
See https://apl.wiki/APL_Orchard for access and info, { }
https://aplcart.info for simple how-to questions. See also

https://apl.wiki/Chat_rooms_and_forums
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APL Seeds '23

Spring 2023
New and prospective APL users

What is your APL story? We'd love to hear

aplseeds@dyalog.com
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FUNCTIONAL CONF 2022

Asia’s Premiere Functional Programming Conference

Beginner Talk

Why APL is a language
worth knowing [Rodrigo Girdo Serréo}

Consultant
Dyalog

YW @mathsppblog

e p HO

P Pl i) 5 rr®-0:00/ 48:25 S Chapters > ' - |

Why APL is a language worth knowing by Rodrigo Girdo Serrao #FnConf 2022

726 views * 31 Mar 2022 i 30 GP DISLIKE > SHARE 3¢ CLIP =+ SAVE

@ ConfEngine @
®®)  12.1K subscribers SUBSCRIBE -
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APL New York Meetup (In Person)

Hosted By
Conor H. and 2 others

Programming Languages Virtual
Meetup

Public group

(1)  Wednesday, September 7, 2022 at
- 6:00 PM to Wednesday, September 7,
2022 at 8:00 PM EDT
Add to calendar

(5)  WeWork Office Space & Coworking
750 Lexington Ave - New York, NY

How to find us

750 Lexington Ave, 12th Floor.
Someone will be waiting to let you in at
the 12th floor.

WED, SEP 7 - 11:00 PM BST

4P Past event
APL New York Meetup (In Person) Share Cee e




A Look at Array Languages

APLvs BON vs]

Conor Hoekstra

@ code_report

B codereport

0 037/4243

APL vs BQN vs J vs Q vs NumPy vs Julia vs R

4,388 views * Premiered on 17 Sept 2022 75 198 OGP DISLIKE > SHARE & CLIP =+ SAVE

SUBSCRIBED




FInnAPL spring meeting

APL Germany spring meeting
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« Thread

Jeremy Howard
; @jeremyphoward

Change of plan. We switched to using @dyalogapl APL
for learning sequences and series in our math lesson,
and the kid's like it *so* much better than Python list

comprehensions!
%) CLEAR WS - Dyalog APL/W-64
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fast.ai APL Study Group
fast.ai APL study session 1

5,907 views * 5 Jul 2022 (5 145 GJ DISLIKE ) SHARE 3 CLIP
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[
= Jeremy Howard
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F 66.4K subscribers

All are welcome to join our APL study group! Details here: https://forums.fast.ai/t/apl-array-pr..
Discuss this session here: https:/forums.fast.ai/t/apl-study-se...

fast.al APL Study Group
Jeremy Howard - 1/17

2 ~
— A

IR -y Howard

| Jeremy |

r\‘ T fast.ai APL study session 12

Fast.ai APL study session 13
m Jeremy Howard

g Fast.ai APL study session 14
14 -

Jeremy Howard
mi

Fast.ai APL study session 15

Jeremy Howard

“mu Fast.ai APL study session 16

Jeremy Howard

Computer programming >

Algorithms as a Tool of Thought

ALGORITHMS AS A
=+ SAVE ... TOoL OF THOUGHT // Conor Hoekstra // APL Seed...

Dyalog Usermeeting

12K views « 1 year ago

SUBSCRIBE

H This Spiderman Stunt took 156
Takes. Can we Beat Them?

Corridor Crew @




All are welcome to join our APL study group! Details here: https://forums.fast.ai/t/apl-array-pr...
Discuss this session here; https:/forums.fast.ai/t/apl-study-se...

SHOW MORE

16 Comments = SORT BY
e Add a comment...

6 Adam's APL 3 months ago (edited)
17:45 — Turn off the docked windows by default through saving your session via the menu: Session > Save
15:55 — Remove the word “Language Bar™ Right-click on the Language Bar > Hide Caption
32:50 — Turn boxing on permanently by saving your session, as described above
40:20 — Real backticks with the in-browser language bar: Backtick Space Wenssas=o From

@y 9 GP  REPLY T ROL

Neural Networks

e shunya shanti 3 months ago
Thank you Jeremy for your work(democratising education)
| just came across fastchan and i thank u agn for it. Made the environment setup and dependency installation much
less nightmarish

oy 2 GR REPLY

. Ken Chang 2 months ago
OMG, APL! | got exposed to it back in the early 70's along with BASIC. | enjoyed APL =
o5 P  REPLY

@ aeamaea 3 months ago
Apparently Ken Iverson used the “Iverson Notation' (later to become APL) to create the formal spec for IBM's 360
mainframe CPU.

fy 2 GP  REPLY

Joe Kanaan 2 months ago
Hi Jeremy! When will the part 2 of the tutorial be released?

Corridor Crew @

520K views - 2 days ago

New

You're Unique, Just Like
Everyone Else (APL Quest...
Adams APL

88 views * § days ago

New

| Cycled 750km Across Japan in

" a Week | Ft. @CDawgVA
N Abroad in Japan ]

677K views - 2 days ago
New

3BLUETBROWN SERIES S3 E1

But what is a neural network? |
Chapter 1, Deep learning
3Blue1Brown @

12M views -+ § years ago

Mix - Jeremy Howard

More from this channel for you

| fast.ai APL study session 2

¥ Jeremy Howard

1.4K views + 3 months ago

Book Review - Deep Learning
with fastai Cookbook

SN DigitalSreeni

2.5K views + 11 months ago

Lesson 1 - Deep Learning for
Coders (2020)

Jeremy Howard

o

B 315K views - 2 years ago



Register Mission FAQ Team Contact mL

OFFICIAL

Paradigm Conference e

APL

Conference has concluded! Check back in 2023!

Apply for the 2023 team here!

esolangconf.com
Our Mission
The high school computer science curriculum is entrenched in old, boring programming languages. Students have no idea of the l ’
diversity of programming paradigms out there: from functional, to array-based, to knowledge-based programming. Most have ~

never even heard of pattern matching, macros, or higher-order functions! We want to change this.




Teaching APL
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About

First Steps

Dfns and Assignment
Selecting from Lists
The OQuter Product
Shape Reshape

The Array Model
Search, Sort and Select
Loops and Recursion
Extra Assignment
Workspace Basics
Namespaces and Other Objects
Getting Help
User-defined Functions
Operators

Quad Names

Error Handling and Debugging
Data 10

Code 10

External Interfaces
Historical Quirks
Interpreter Internals

Further Reading

Table of contents
APL Course -
Getting Started
A self-study introduction to Dyalog APL with exercises. Audience
Feedback

This course consists of a series of short instructional notes interleaved with problem sets. The
first few sessions are accompanied by video tutorials.

Status

The course is undergoing changes in structure and content. We do not currently recommend
linking to specific pages or sections at the current time, as those links are likely to break in future
updates.

Getting Started

If you're just starting out, you can use the TryAPL online interpreter. Put TryAPL on one half of
your screen, and view the course on the other half.

If you need help typing APL glyphs (e.g. x#1 ) then see the APL Wiki.

Audience

This course assumes high-school / secondary level mathematics knowledge, and some
familiarity with basic programming terminology (e.g. function, variable, recursion). It is not
currently intended as a general introduction to programming, but more of a fast-track to getting

&)
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DYALOC

About APL Course

First Steps

Dfns and Assignment

Selecting from Lists A self-study introduction to Dyalog APL with exercises.

U B (s This course consists of a series of short instructional notes interleaved with problem sets. The
Shape Reshape first few sessions are accompanied by video tutorials.
The Array Model

Search, Sort and Select

Jadefalke «» .
The first page was rather easy, managed to solve everything

User-defined Functions

R Getting Started

Quad Names

Error Handling and Debugging If you're just starting out, you can use the TryAPL online interpreter. Put TryAPL on one half of
Data 10 your screen, and view the course on the other half.

Code 10

If you need help typing APL glyphs (e.g. x#1 ) then see the APL Wiki.
External Interfaces

Historical Quirks
Interpreter Internals Audience

Further Reading
This course assumes high-school / secondary level mathematics knowledge, and some

familiarity with basic programming terminology (e.g. function, variable, recursion). It is not
currently intended as a general introduction to programming, but more of a fast-track to getting

Table of contents
Status

Getting Started
Audience

Feedback
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Learning APL

Q. Search this book...

Introduction

It's arrays all the way down
Indexing

Glyphiary

Direct functions and operators
Iteration

The Key operator: B

The At operator: @

The Rank/Atop operator: &
The Stencil operator: B
The Gver operator: &
Dyadic transpose: A%B
Encode decode: v1
Products

Trainspotting

Finding things

Partitions

Error handling

The APL Way

MNamespaces [INS

Introduction

A language that doesn't affect the way you think about programming is not worth knowing.

—Alan Perlis

Who is this for?

I wrote this to be the book | would have wanted to read when | started to learn APL. An introduction to
APL for an experienced practitioner from a different programming language or two. We all learn in

different ways, and | prefer the fundamental concepts laid bare first, and then learn by example.

| came to APL after discovering a file of solutions to the Advent of Code 2015 challenge in K, an APL
derivative. That's around 100 lines of actual code, and whilst | didn’t understand any of it, | kept looking
at it, trying to figure out which of the 50 problems (well, 49) this was a solution to. Each of my Python
solutions typically ran to 50-100 lines+ for the bulk of the problems.

Turns out it was the whole lot. That blew my mind.

What is APL?

APL is an array language, and one of the oldest programming languages still in use today, next to
FORTRAN, Lisp and COBOL. APL uses its own curious-looking symbols, like %[ =0=8, rather than
reserved words written out in English like most other languages, like C or Python. As a language, APL

sits at a very high level of abstraction, making it well suited to ultra-concise formulations of algorithms.

i= Contents

Who is this for?

What is APL?

Why should I learn APL?

...but it's unreadable!

Don't | need a lot of mathematics?

A note on our APL subset

Is terser better?

Other resources

Ok, I'm convinced, how do | get started?
Our first tentative steps

Valence




Mastering Dyalog APL

Q. Search this book...

1. Introduction - Will You Play APL With
Me?

2. Getting Started

3. Data and Variables

4. Some Primitive Functions
5. User-Defined Functions

6. First-Aid Kit

7. Execute & Format Control
8. Working on Data Shape

9. Special Syntax

10. Nested Arrays (Continued)
11. Operators

12. Appendices

Powered by Jupyter Book

— | e | O
—
— LdJd

Mastering Dyalog APL

The "Mastering Dyalog APL" book is the de facto standard for people who are looking to learn Dyalog
APL from a book. In today's world technology changes rapidly, so a printed book about a programming

language is at risk of becoming outdated.

Attention

This online version is a work in progress. It is missing chapters and sections and the content

here may undergo heavy revision.

Feel free to open a new issue on GitHub if you would like to give feedback or to suggest
corrections to any eventual mistakes/typos you encounter. Alternatively, you can send an

email to mdapl@dyalog.com.

The first edition of "Mastering Dyalog APL" is an excellent resource but is becoming more and more
outdated as the years go by and Dyalog APL evolves. For that matter, an updated and more modern
version of the book is being created out of Jupyter Notebooks (available in this GitHub repository) to
provide for a more interactive learning experience for those who like to read and experiment. A static
online version also exists, and a printed version will be made available for those of you who prefer to
hold a paper book in their hands.

The first edition dates back to November of 2009 and was written by Bernard Legrand, with most

grateful acknowledgements to the contributors:

e Kim S. Andreasen

e Daniel Baronet




YALOC The tool of thought for expert programming

th M About Us Products Partners News
|

"What do we do?" asked one creator.

“Let's redesign the keyboard," suggested a second.

“You're out of your mind!" shouted a third. "No one will use APL if you need a special keyboard.
Where would you get it?"

“Relax," said the second. "All we have to do is make some minor modifications to a regular
keyboard. First, we can replace the keytops with new ones that have our symbols on them. Or, in a
pinch, we can provide little stickers people can stick to the top side or front side of the keys.

“Second, we can rip out whatever mechanism displays the normal symbols, and replace it by a
mechanism that displays our symbols."

Creator 2
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0. Introduction 13. Selection 26. Files

1. Immediate Execution Mode 14. Reductions 27. Shuffling Data

2. Variables 15. Scans 28. Inner and Outer Products
3. Scalars and Vectors 16. Searching 29. Advanced Numerical Functions
4. Number Manipulation Functions 17. Programming 30. Workspace Storage

5. Order of Execution 18. User-Defined Functions 31. Full Screen Input

6. Monadic Number Manipulation Functions 19. Workspace Management 32. Readability

7. Vector Generating Functions 20. Branching and Looping 33. Exception Handling

8. Matrices 21. Control Structures 34. Efficiency

9. Character Data 22. Debugging 35. Boolean Technigues

1N Chana and Ranle 21 Wiritinn Intararntiva Fiinntinne 2A Fila Nocinn

B Table of Contents M4 Watch Intro Video E3 Try APLNow @ Credits




tutorial.dyalog.com
mastering.dyalog.com
course.dyalog.com
xpgz.github.io/learnapl

aplclass.com/book
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High-quality, open and free courses for
everyone!

The courses are hosted by University of Helsinki MOOC Center. No prior knowledge is required — beginners can start
to learn programming basics from the Programming with Java course, or start to get familiar with artificial intelligence

from the course Elements of Al

Help the victims of the war in Ukraine. Support students and researchers affected by the invasi_
Donate to the Finnish Red Cross Disaster Relief Fund@' University of Helsinki Ukraine appeal &




"Libraries are super useful but | am fascinated that APL has sort
of them come this far without having a huge package repository
which everyone uses | think it's really interesting that if when
solving something in APL the first thing you do is not go search
on the internet for some ready-made solution but actually
looking at the problem and saying can | do this myself and
usually you can"

- Alve Bjork - Young APLers' Panel, Dyalog '19
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Home

PUBLIC
@ Questions
Tags
Users

Companies

COLLECTIVES

Q Explare Collectives

TEAMS

Stack Overflow for
Teams — Start
collaborating and

sharing organizational

knowledge.

v
0

stack overflow

o

Create a free Team

Why Teams?

Products

Questions tagged [apl]

Q, [aph

notation developed by Kenneth E. Iverson. Do not use this tag for Alexa Presentation Language; use [alexa-presentation-

language] instead.

‘ © Watch tag ‘ ‘ @Ignoretag ‘

Learn more...

305 questions

3 votes

v 2 answers

57 views

6 votes

2 answers

122 views

1 vote

1 answer

22 views

0 votes

APL (named after the book A Programming Language) is an interactive array-oriented language. It is based on a mathematical

Improve tag info  Top users Synonyms

Active ‘ = Filter

l MNewest Bountied ‘ Unanswered ‘ More =

Read column of CSV file as array
| am trying to read a column from a CSV file into an array. So far | have successfully read the file with
the code below. load "csv' data =: readcsv '/Users/max/Desktop/prices.csv’ Typing data in ...

v j apl @ M4x_ 397 asked Sep 28 at 14:42

What is the "j" expression for the "maximum consecutive ones" problem?
In the paper "Combinatory Logic and Combinators in Array Languages” they give a solution in APL: vec
=1101110001 @ split (partition) on zeroes E~vec F——T———T—1 ..

i apl B madeofmistake 508 asked Sep 13 at 0:00

How to change Dyalog's UCMD source folders on Linux

On Windows the answer is Options>Configure = "User commands”

configuration apl dyalog

& awagga 136 asked Sep 6 at 11:36

Specifying Non-Absolute Paths to Libraries in GNU APL

B Q9 k)

The Overflow Blog
/" How to earn a million reputation on Stack
Overflow: be of service to others

7/ The right way to job hop (Ep. 495)
Featured on Meta

D Bookmarks have evolved into Saves

0 inbox improvements: marking
notifications as read/unread, and a
filtered...

Reviewer overboard! Or a request to
improve the onboarding guidance for
new...

[z

Collectives Update: Recognized Members,
Articles, and GitLab

[l

[z

Should we burninate the [script] tag?
Hot Meta Posts

3 Is someone botting API key removal
suggested edits?

Custom Filters

Create a custom filter

Watched Tags



BJUser Control Panel (0 new messages) * View your posts @ FAQ 8} Members (!} Logout [ RichardP|Dyalog ]

[ Moderator Control Panel |

Dyalog on a Chromebook

POSTREPLY £ Search this topic... 13 posts » Page 1 of 2 + [ [2
DYALOG ON A CHROMEBOOK Yeorr | (%] \/ A\ \% $‘cuote |  paulmansour
[ by paulmansour on Fri Dec 10, 2021 10:34 pm Posts: 398
Joined: Fri Oct 03, 2008 4:14 pm
Does Dyalog run on Chromebook? | assume these things are Linux of some sort. If so, is it simple to install? | One Click Ban: [ One Click Ban |
have zero experience with Chromebooks, Linux, Ride et. Aem
RE: DYALOG ON A CHROMEBOOK Yeorr | (%] \/ A\ \% $‘cuote |  paulmansour
by paulmansour on Mon Dec 20, 2021 3:25 pm Posts: 398
Joined: Fri Oct 03, 2008 4:14 pm
Isn't this a simple yes or no question? Or is it a really stupid question? One Click Ban: [ One Click Ban |
Fem
RE: DYALOG ON A CHROMEBOOK Yeorr ) (%] \/ A\ N/ $“auore ]

[1by Morten|Dyalog on Tue Dec 21, 2021 8:14 am

Hi Paul, sorry for the slow response. | believe the simple answer is "Yes", at least the TTY version starts and

riine in tha "l inliv Ann" Ranff Aid tha tactina a whila ann and | wantad tn ack him ahnint whathar ha nant RINF




Google

site:forums.dyalog.com chromebook X Q

Q Al [ Ilmages [ Videos ¢ Shopping @ Maps : More Tools

About 0 results (0.21 seconds)

Your search - site:forums.dyalog.com chromebook - did not match any documents.
Suggestions:

* Make sure that all words are spelled correctly.
» Try different keywords.

» Try more general keywords.

* Try fewer keywords.

see
ses
s
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Google

site:forums.dyalog.com chromebook X Q

Q Al & Shopping [L] Images (& News [+] Videos i More Tools

About 3 results (0.29 seconds)

https://forums.dyalog.com » viewtopic ~ }

Dyalog Forums * View topic - Dyalog on a Chromebook

Some Chromebooks run low-end Intel processors, some Chromebooks run Qualcomm
processors, some Chromebooks run realtek processors.

You've visited this page 2 times. Last visit: 9/9/22
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Tell me about: something to achieve/improve/optimise ® ® @

X,Y,Z:any M,N:num I,J:int A,B:Bool C,D:char f,g,h:fn ax:axis s:scal vivec m:mat
e Empty Numeric Vector
Y Same (I-combinator): Y

Separate right operand of dyadic operator (DOP) from its right argument

X DOP ¥rZ (same as (X DOP Y)Z)

XY Right (K-combinator): Y

XY Church Boolean false (X if false, else Y)
=Y Same (I-combinator): Y

Xy ap lcart.info Left (KI-combinator): X

XY Church Boolean true (X if true, else Y)
+Y Conjugate (‘'Identity' if Y not complex)
+N Mirror complex N across x-axis

M+N Adding N to M

-N Negate: 0-N

M-N Subtracting N from M

xN Direction ('Signum' if N is real)
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table « o[INGET'/t/proc.out'1
d<i®t{>{a/a:w ¢ [OSIGNAL 7}/0VFI'0'@(=ec'+"'")'"'@(=0"'-")w} 1itable

OCSVEl' Separator' ' 'w('A\s+' '\s+'[JR'" ' 'rtable)'S"

"
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Tutorials
Tools and Interface Catalogue

Application Development and
Deployment

External Language Interfaces
and Standard Libraries

File handling and data
processing

Binary files or arbitrary file
types

Text Files
Tabular data
Oocsv

OJSON

OXML

OR/0OS

OMAP

OJSON
Component files

Downloading data from the
internet

SQL Interface
Features

Getting Started

Web communications

aocsv

The Comma Separator Values system function Jcsv can read tabular data from .csv files as APL matrices, Comma separated
values are a very common and convenient . While we encourage you to read the documentation for a full description, here is an
overview of features of dcsv :

Read data from and write data to files directly

data « [JcsvV '/path/to/file.csv'

Separate the header (first row) from the rest of the data
(data header) « [CSV '/path/to/file.csv' & & 1

= Treat specific columns of input as numeric or text, depending on the options provided.
The u here indicates to convert numeric values if possible, else keep the value as text.

numeric_if_possible « [JCSV '/path/to/file.csv' & 4

 Use a separator other than commas, using the "Separator” variant option, for example using tabs (Oucs ¢ ) for Tab Separated
Values (.tsv).

tsv « [JCSVE'Separator' ([JUCS 9)+'/path/to/file.csv'

» Read data chunks at a time so as to not fill the workspace, using the "Records" variant option.

¥ Example




table « o[INGET'/t/proc.out'1
d<i®t{>{a/a:w ¢ [OSIGNAL 7}/0VFI'0'@(=ec'+"'")'"'@(=0"'-")w} 1itable

OCSV[El'Separator’ ' '+('A\s+' '\s+'[JR'' ' 'rtable)'S"'
ReadTable '/t/proc.out'

L
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'LoadTEXT'OCY ' loaddata’
O«3tt<LoadTEXT '\tmp\proc.out'

time 11 22

33 12

0.00000E+000 0.00000E+000 0.00000E+000

0.

00000E+000 0.00000E+000 O

0.20000E-002 -0.15347€E+000 -0.14970E+000

0

.30317e+000 0.20687E-002 -0
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What else do we need?

Practical APL
Show the rest of the world that we can do

Tools for leveraging APL in the context of
modern software
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APL as a Tool of Thought

©
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