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Een paar jaren geleden

Feb 2017 Feb2016 Change Programming Language Ratings Change
1 1 Java 16.676% -4.47%
2 2 C 8.445% -7.15%
3 3 C+ 5.429% -1.48%
4 4 C# 4.902% +0.50%
5 5 Python 4.043% -0.14%
6 6 PHP 3.072% +0.30%
7 9 + JavaScript 2.872% +0.67%
8 7 - Visual Basic NET 2.824% +0.37%
9 10 + Delphi/Object Pascal 2.479% +0.32%
10 8 - Perl 2.171% -0.08%
11 11 Ruby 2.153% +0.10%
12 16 ++ Swift 2.125% +0.75%
13 13 Assembly language 2.107% +0.28%
14 38 ++ Go 2.105% +1.81%
15 17 + R 1.022% +0.73%
16 12 -- Visual Basic 1.875% +0.02%
17 18 + MATLAB 1.723% +0.63%
18 19 + PL/SQL 1.549% +0.49%
19 14 -- Objective-C 1.536% +0.13%
20 23 + Scratch 1.500% +0.71%




Een paar jaren geleden

o 4 &
1. JavaScript 1. Rust 1. Visual Basic
2. SQL 2. Swift 2. WordPress (PHP)
3. Java 3. F# 3. Matlab
4. C# 4.  Scala 4.  Sharepoint (ASP)
5. PHP 5  Go 5.  CoffeeScript
6. Python 6. Clojure 6. PHP
7. C++ 7. React 7.  Cordova
8. AngularlS 8. Haskell 8.  Salesforce
9. Nodejs 9. Python 9. Perl

10. C 10. C# 10. SQL
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Met welke taal / talen werkt u / uw
organisatie momenteel?
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Met welke taal zou u graag leren
werken / mee experimenteren /
uitproberen?
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Met welke taal wilt u liever niet langer
werken / wilt u uitfaseren?



Een paar jaren geleden

» Traditionele talen zoals Java, C, C++ en C# blijven sterk in gebruik

« JavaScript blijft doorgroeien op het web, servers, en desktopapplicaties
« Dynamische talen zoals Python en PHP blijven populair

« Talen zoals Go en Rust beginnen te groeien als systeemtalen

» Swift en Kotlin worden in mobiele wereld belangrijker

« Binnen analytics blijven R, Python, Java belangrijk

« Functionele talen blijven grotendeel "hobby"-talen maar bieden antwoord voor
unieke behoeften



Vandaag

» |EEE en Tiobe index, Stack overflow developers
survey, PYPL, RedMonk Ranking en GitHub State of
the Octoverse

PYTHON VOERT LIJST
PROGRAMMEERTALEN AAN

Python, gevolgd door Java en vervolgens JavaScript. Dat is de top drie in
de lijst van populairste programmeertalen. Typesecript is de grote stijger.

Ranking ?: ;I(;I,:[? Programmeertaal Totaal r::trS;;]hI;IU
1 m Python 13 1%
2 @ Java 109 2%
3 (3) JavaScript 108 1%
4 () C++ 91 -3%
5 (6) c 88 1%
6 (7) PHP 80 -2%
7 (5) c# 79 12%
8 (9) Ruby 55 10%
9 (15) Typescript 52 68%
10 (10) R 50 2%
1 ) GO a4 6%
12 (8) Swift a4 -23%
13 (14) Shell 33 3%
14 (16) Matlab 26 T%
15 (13) saL 26 -28%
16 (12) Objective-C 25 -36%
17 (19) Kotlin 22 10%
18 (21) Visual Basic 15 15%
19 (18) Scala 15 -25%
20 -) Arduino 14
21 (17 Assembly 12 -43%
22 (22) Dart 10 67%
23 (23) Rust 9 50%
24 (24) Perl 5 0%
25 Julia 2




Nieuwe evoluties

Toe of afhame van het object georiénteerd paradigma?
Wat met de toekomst van JavaScript?

Draait Windows binnenkort volledig op Rust?

Is Swift aan de terugtocht begonnen?

Wordt Python niet hoe langer hoe meer een rommeltje?

Is Oracle Java volledig aan het doodknijpen?



Onze gids

Web Systems
Mobile Databases
Desktop Processing

Analytics & Big Data
Concurrent systems
High-scalability
Others
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The esoterics \
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esoteric

/ €so'terik, 1.so'tertk/

adjective

Intended for or likely to be understood by only a
small number of people with a specialized




Brainfuck, Urban Muller, 1093
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Een taal waarvoor de compiler zo klein als mogelijk kon zijn (voor Amiga
OS). Compiler werd uiteindelijk 240 bytes, taal zelf 8 symbolen en Turing-
compleet. Gelinspireerd door FALSE, (1024-byte compiler).



DO ,1 <- #13
PLEASE DO ,1
DO SUB #2
DO SUB #3
DO SUB #4
DO SUB #5
DO SUB #6
DO SUB #7
PLEASE DO ,1
DO ,1 SUB #9

SUB #1 <-
<- #1068
#112
#oO
#o64
#194
#438
SUB #8 <-
<- #248

DO ,1 SUB #10 <- #168
DO ,1 SUB #11 <- #24
DO ,1 SUB #12 <- #16
DO ,1 SUB #13 <- #162
PLEASE READ OUT ,1
PLEASE GIVE UP

#238

#22

—RCAL, Don Woods & James Lyon, 1972

Compiler Language With No
Pronounceable Acronym (INTERCAL)
werd gemaakt als parodie
(voornamelijk van COBOL). Satire van
gangbare talen rond 60-70s.
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Befunge, Chris Pressey, 1993

&>:1-:v v * $.@
AR Pt
FALSE en Brainfuck wilden een zo klein als mogelijke compiler, terwijl

Befunge het maken van een compiler zo moeilijk als mogelijk wou
maken. De belangrijkste manier is door de taal "2d" te maken.



Piet, David Morgan-Mar, 2003

Piet is hier een evolutie van: visueel en 2d.



rnoldC, Lauri

mod5
modulo n 5
divisibleBy5
mod5S

divisibleByS

modulo
quotient
remainder
product
guotient
dividend
divisor
product
divisor
quotient
remainder
dividend

product

remainder

dividend
divisor

Hartikka, 2013

Gebaseerd op de one-liners van Arnold
Schwarzenegger.
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Hexagony, Martin Ender, 2015

Hexagony (hexagon + agony) Is
een 2d taal die op een
hexagonal-grid wordt geplaatst
en 6 1.p.v. 1 instruction pointers
gebruikt.




AscliDots, Aaron Janse, 2017

AsciiDots Is gebaseerd op ascii art en laat
dots bewegen over een schakeling van
Instructies.




4 . Hello World

4 | Newfolder
4 | Newfolder
o New folder
1. New folder (2)
. New folder (3)
. New folder (4)
. New folder (5)
4 . Newfolder (2)
4 . New folder
1. New folder
. New folder (2)
.. New folder (3)
4 . New folder (2)
4 . Newfolder
4 . New folder
. New folder

4 . Newfolder - Copy
. New folder

4 | Newfolder (2)
4 . Newfolder

4 . New folder
1. New folder

4 . Newfolder - Copy

4 |, Newfolder
o New folder

4 . Newfolder (2)

.. New folder
4 . New folder (3)
. New folder
.. New folder (4)
4 . Newfolder (2)
.. New folder
4 . Newfolder (2)
.. New folder
. New folder (3)
4 . Newfolder (4)
.. New folder

4 . Newfolder - Copy (2)

4 . Newfolder
.. New folder
4 . Newfolder (2)
. Newfolder
4 . Newfolder (3)
. New folder
. New folder (4)
4 . Newfolder (2)
4 . Newfolder
. New folder
4 . New folder (2)
. New folder
o. Newfolder (3)
4 . New folder (4)
. New folder
4 . New folder - Copy (3)
4 . Newfolder
.. New folder
4 | Newfolder(2)
. New folder
4 . Newfolder (3)
.. New folder
. New folder (4)
4 . Newfolder (2)
4 | Newfolder
. New folder
4 | New folder(2)
.. New folder
. New folder (3)
4 | Newfolder(4)
. New folder
4 . Newfolder - Copy (4)
4 . Newfolder
4. New folder
4 . Newfolder (2)
. New folder
4 . Newfolder (3)
. New folder
. New folder (4)

4 . New folder (2)
4 | Newfolder
1. Newfolder

.. New folder (2)

1. New folder (3)

1. New folder (4)

4 . New folder - Copy (5)
4 | Newfolder

4. New folder

. New folder (2)

. New folder (3)

4 . Newfolder (4)
1. Newfolder

4 . Newfolder (2)
4 . New folder
. New folder

4 | Newfolder (2)
.. New folder

. New folder (3)

4 . Newfolder (4)
1. New folder

4 | New folder - Copy (6)
4 . New folder

. New folder

4. New folder (2)

.. New folder (3)

4 |, Newfolder (4)
. New folder

4 . Newfolder (2)

. Newfolder

.. New folder (2)
. New folder (3)
.. New folder (4)

4 . Newfolder - Copy ()
4 | Newfolder

.. New folder
L. New folder (2)

4 | Newfolder (3)

.. New folder

.. New folder (4)

4 . New folder (2)
.. New folder

4 . Newfolder (2)
1. New folder

.. New folder (3)

1. New folder ()

4 . New folder - Copy (8)
4 . Newfolder

. New folder

4 . Newfolder (2)
. New folder

4 | Newfolder (3)
. Newfolder

. New folder (4)

4 . Newfolder (2)
. New folder

4 . Newfolder (2)
. Newfolder

.. New folder (3)

4 | New folder (4)
4. Newfolder

4 . Newfolder - Copy (9
4 . New folder

. Newfolder

4 . New folder (2)
. New folder

4 . Newfolder (3)
. Newfolder

4 . New folder (4)
o New folder

4 | New folder (2)
4 . Newfolder
. New folder

.. New folder (2)

4 . New folder - Copy (10)

4 . New folder
.. New folder
4 . Newfolder (2)

.. New folder

4 . Newfolder (3)
.. New folder

. New folder (4)

4 | New folder (2)
4 |, Newfolder
0 Newfolder

4 . Newfolder (2)
. New folder

. New folder (3)

4 . New folder (4)
.. New folder

4 . New folder - Copy (11)
4 | Newfolder

. New folder

4 . Newfolder (2)
.. New folder

4 . Newfolder (3)
.. New folder

. New folder {4)

4 . Newfolder (2)
4. Newfolder

4 . Newfolder (2)
o Newfolder

. Newfolder (3)

.. New folder (4)

4 . New folder - Copy (12)
4 |, New folder

4 . Newfolder
. New folder

. New folder (2)

4 . Newfolder (2)
4 . New folder
. New folder
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[ NON ) i > ] & ide.wy-lang.org ¢ th o |_.j__
3= Wenyan e BE— byexamples »  Compile 3 Compiled > @ £
BRERBATE nested fun 1 BEER " TEE ) 28 - A8 TR NEE) TMe) FEE) NE¥E) NRE, E 1 /* module 848 is hidden */

_ , 2 BEER TTEE, ) 28 -A1E TER s NEEEAE, MoRE®R 28 - 2 /+ module B8 is hidden x/

TR obj CEEEBE T TR, TE-AETE TH TE- 3 s+ module i is hidden */

— ) 4 4 var i = B, HE;
HB=A pascal liangle | J o g gy 5 var % - @i,
EMEEBFREGE pi el 6 6 var Mf = B8,
. 7 BE— - 28 TEfE - SUTE - aEE— -8 T - 7 var EE¥E = B EF,;

BBERAREEE pi vl | 5 Xy .|y o B B R B R B B AR - 26 - 8 var B¥ - BiE.EE;

RIBEEFE quicksort 9 9 var ¥ = W 18F;

_ ) 10 B TSR W TRl - ED TR, - nEDLL THE) -ZFA TFRE 10 var #E = Wil AE;

BRIRBHF — quicksortinple | 11 g (E3) B TR - BRI TR - WER TR - B2 TR 11 var gg = §%‘§§’

Uine 12 12 var = B, H
RELRL q 13 W CEE M= -&28 '8k - 13 var HEBE = B, LEEE;
BES£RNT quine2 14 @ TR b= -8Z8 8T - 14 var MPEEE = HE.MoERFRE;
) 15 15 var i# = B4E.iE;
BIBHHF selectionsort 16 i TEE R THE R T - 16 var & = B &;
JBAER serialization 17 HE TREE&) K TEE) RY T TEREL 0 - 17 const _ansl = i#(16);
) 18 BE TESE) RS TME) RS THE) R TET - 18 var BilliE = _ = {};
BREE sieve 19§ CEE RN T R TRE R TEL - 19BME - = W =8> & == = O8 = {
HEUESRARSE sart newton 20 fE TiREE) R THES - 28 const _ans2 = BREA([);
21 21 const _ans3 = _ans2 * f&;
;i free 22 HE TiEEE, RS THE) R OTHHY - 22 const _ansd4 = _ans3 + H;
BRI treeo 23 i TRE R TH RTTE) - 23  wvar FW = _ansd4;
- 24 W THEEE) RS THE) RS THE) KR OTRE) - 24 const _ans5 = F3([);
REBETHE iry 25 §E TIESE) 5 THE) RS TR B TRE - 25 const _ansé = _ans5 *x f&;
) 26§ TR Bt TR - 26 const _ans7 = @@ - _ansé;
R Btk turing 27 27 var &@ = _ans7;
TR zh sqrt 28 0 TR WRR=49 - RENBRAS - mEHL TMayEFE) - &2Z8 TEAR) - 28 const _ans8 = K@ - 2;
29 A TEy BEME9 - EHLRNAS - RN 'MoEBRE, - 228 TEEy - 20 wvar BF = _ans8;
i8R Packages 30 Ty - BELENAS - FHU o, -g28 TEE) - 30 const _ans9 = & - 2;
31 i Ty - AELEXAS - FHE a2 -£828 456, - 31 wvar &F = _ans9;
ZEI by GLanguage 32 32 const ansle = () () ;
Qutput Render Book

ZiM by akira-cn

FHB by antfu

$81Li%E by akira-cn
2 88 by XingZiLong
948 by GlLanguage
EHEERAR by lymslive
FAF#4 by akira-cn
RATEBY by alainsaas
BRY by alainsaas
ST by GLanguage
EMES by XingZiLong
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» https.//esolangs.org/wiki/Language._list

» https.//esoteric.codes/

» https.//www.hillelwayne.com/talks/esolangs/
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Frontend: Web

* In het verleden eerder een backend/server-side verhaal
* Frontend was simpelweg HTML+CSS
« Met jQuery voor wat client-side opsmukwerk
 PHP, ASP, JSP

« Ruby on Rails als “disruptor”

* Vandaag: single page apps als afnemer van server-side API
« JavaScript frameworks

« "Backend” nog wat gevarieerder

Ranking ?:;I[;I;[? Programmeertaal Totaal n‘::trszcuhgln
1 m Python 113 1%
2 (2 Java 109 2%
3 (3) JavaScript 108 1%
4 (4) CH++ 91 -3%
5 (6) c 88 1%
6 (7) PHP 80 -2%
7 (5) c# 79 12%
8 (9) Ruby 55 10%
9 (15) Typescript 52 68%
10 (10) R 50 2%
11 an GO 44 -6%
12 (8) Swift 44 -23%
13 (14) Shell 33 3%
14 (16) Matlab 26 %
15 (13) saL 26 -28%
16 (12) Objective-C 25 -36%
17 (19) Kotlin 22 10%
18 (21) Visual Basic 15 15%
19 (18) Scala 15 -25%
20 -) Arduino 14
21 7 Assembly 12 -43%
22 (22) Dart 10 67%
23 (23) Rust 9 50%
24 (24) Perl 5 0%
25 Julia 2




Frontend: Web php

« PHP blijft een veelgebruikte taal op het web

Relatief makkelijk te leren, groot ecosysteem en community

PHP 7 voegt interessante functies toe zoals type hints en een algemene “opschoning” van
de standard library

PHP 8 voegt een nieuwe JIT compiler, union types, en null safety checks toe

PHP 4 versus 5, 6, 7 en 8 is een probleem
« En: hoeveel wordt gedreven door legacy code (en WordPress..)?

« Paradigma-gewijs is de taal een complete melting pot

27



Frontend: Web "
y

« “HHVM" als performanter alternatief?

« "HHVM is an open-source virtual machine designed for executing programs written
in Hack and PHP. HHVM uses a just-in-time (JIT) compilation approach to achieve superior
performance while maintaining the development flexibility that PHP provides. HHVM
supports Hack, PHP 5 and the major features of PHP 7"

« Facebook open-source project

» Sneller, performanter, correcter

Ending PHP Support, and The Future Of
Hack

Posted September 12, 2018
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Frontend: Web

* Gebruik van Ruby on Rails lijkt ook stabiel

Vernieuwingen inzake ORM e.d. geadopteerd door andere ecosystemen

Migratie terug naar PHP en diens web-frameworks (Symfony, Zend)

Overschakeling naar Python (Django etc.)

Echter wel een samenhangende interessante visie op het bouwen van monderne web-
apps (Stimulus -> Turbolinks -> Hotwire/Turbo)

« "Hotwire is an alternative approach to building modern web applications without using much
JavaScript by sending HTML instead of JSON over the wire. This makes for fast first-load pages,
keeps template rendering on the server, and allows for a simpler, more productive development

experience in any programming language, without sacrificing any of the speed or responsiveness
associated with a traditional single-page application.”

» Zie bijvoorbeeld ook https:.//htmx.org/

29


https://htmx.org/

Frontend: Web 4,

« De beweging naar “lean” in het Java ecosystemen heeft impact wat gemist

« (Langzaam) weg van “zware EE stacks” (JSF + Struts + Spring MVC + Hibernate + Tapestry)
naar lichtere omgevingen

« HikariCP en jOOQ als moderne DB libraries
« Spark Framework, Play Framework en Ratpack als moderne web frameworks

« Maar enigszins verwaterd door grote verschillen en wijzigingen in Java (8, 11, 15) en vage
licentiestructuur



Frontend: Web FAYAES

« ASP.NET blijft ook populair
« Zeker binnen Microsoft / .NET omgeving
« Grotendeels met C# als sturende taal (minder VB.NET)

* Nu een sterke combo bovenop Linux

+ Knappe ORM componenten zoals Entity Framework en Dapper bovenop ASP.NET MVC

31



Frontend: Web

« Ook Python blijft populair
« Maar dan vooral als backend REST API provider
« E.g. FastAPI, Flask en Django

» Ook hier mede dankzij sterke ORM componenten en type checking functionaliteit

32



Frontend: Web

« JavaScript zet de groei verder door
« Node.JS, EcmaScript 2021, TypeScript, Elm, Dart, CoffeeScript..

"Single-page apps’, reactive programming

Als APl-afhemer voor de SPA maar ook meer om meer server-side JavaScript
Angular, React, Vue.JS, Next.JS, Nuxt.JS

Leren leven met het JavaScript "vermoeidheidssyndroom’

33



Frontend: Web

TS

« TypeScript als stichtend voorbeeld
« Classen, types, .. weg aangeduid voor EcmaScript 2020 en 2021
« CoffeeScript vrijwel compleet vervangen

« Dart + Flutter (Google) ook interessant (web, desktop en mobiel)

M Dart

Flutter Demo Home Page N

34



Frontend: Web

N

* "Elmis a functional language that compiles to JavaScript. It helps you make websites and
web apps. It has a strong emphasis on simplicity and quality tooling.”

« Elm als interessant buitenbeentje

* "Elm is totally new and different. It couldn't be this good any other way. The hardest thing
you'll have to do is unlearn all the OO patterns you use to handle problems that are
(together!) nonexistent in Elm. Seriously.”

« “If you are already using React or Angular in a functional reactive way, you'll find that Elm is
where everybody got their ideas from and how they look like in their purest form.”

35
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Frontend: Web

 Andere client side talen?
WebAssembly?

<> Net

4> AssemblyScript
&) Astro Unmaintained
4% Brainfuck

) Forest

<% Forth

& Go

©) Grain

©) Haskell

& Java

& JavaScript

¢ Julia

& Idris Unmaintained
& Kotlin/Native

) Kou
& Lisp
<> Lobster

< Lua

& Perl

& PHP

©) Plorth
& Poetry
&) Python
& Prolog
& Ruby
4% Rust

& Scheme
& Scopes
& Swift
<> TypeScript
& Zig

https.//github.com/appcypher/awes

ome-wasm-langs

37


https://github.com/appcypher/awesome-wasm-langs

Frontend: Web

* Andere client side talen? WebAssembly?

New Game : N Play/Pause : P Controls: «-> T |

https.//nim-lang.org/features.html
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https://nim-lang.org/features.html

Frontend: Mobile

« Java, Objective-C en Swift verliezen terrein
« Aandacht voor cross-platform oplossingen voornamelijk

via “‘native” JS raamwerken

» Kotlin heeft wel een stevige plaats binnen Android
veroverd

S

Ranking ?: ;ISI;I? Programmeertaal Totaal r::trs"!(;]h;ﬂ
1 m Python 13 1%
2 @ Java 109 2%
3 (3) JavaScript 108 1%
4 () C++ 91 -3%
5 (6) c 88 1%
6 (7) PHP 80 -2%
7 (5) c# 79 12%
8 (9) Ruby 55 10%
9 (15) Typescript 52 68%
10 (10) R 50 2%
1 ) GO a4 6%
12 (8) Swift a4 -23%
13 (14) Shell 33 3%
14 (16) Matlab 26 T%
15 (13) saL 26 -28%
16 (12) Objective-C 25 -36%
17 (19) Kotlin 22 10%
18 (21) Visual Basic 15 15%
19 (18) Scala 15 -25%
20 -) Arduino 14
21 (17 Assembly 12 -43%
22 (22) Dart 10 67%
23 (23) Rust 9 50%
24 (24) Perl 5 0%
25 Julia 2




Frontend: Desktop

Java

« Amper adoptie van JavaFX

NET

« Windows Forms, maar zelfs door
Microsoft wat minder gebruikt

Electron

e Chromium + Node.JS
React Native

Flutter

React Native at Microsoft
&' @ReactNativeMSFT

We ship both! The updated inbox Windows Mail/Calendar
apps were written from the ground-up using RN. Within
Office, there are several mission critical components that
have migrated to RN - one example is the Comments
experience in Word.

{ Jesse Mikael Jarvi
@jessejarvi

Performance is better with #EdgeWebView?2
compared to the Electron pile of garbage. Native
code would be a lot better tho. #MSTeams

#MSTeamsV?2
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Backend

» Traditionele talen blijven sterk
e Java
o (CH++
e C
« C#
Python

« Doch met evoluties

Ranking

Verschil

Ranking in 2020 Programmeertaal Totaal met 2020
1 m Python 113 1%
2 (2 Java 109 2%
3 (3) JavaScript 108 1%
4 (4) CH++ 91 -3%
5 (6) c 88 1%
6 (7) PHP 80 -2%
7 (5) c# 79 12%
8 (9) Ruby 55 10%
9 (15) Typescript 52 68%
10 (10) R 50 2%
11 an GO 44 -6%
12 (8) Swift 44 -23%
13 (14) Shell 33 3%
14 (16) Matlab 26 %
15 (13) saL 26 -28%
16 (12) Objective-C 25 -36%
17 (19) Kotlin 22 10%
18 (21) Visual Basic 15 15%
19 (18) Scala 15 -25%
20 -) Arduino 14
21 7 Assembly 12 -43%
22 (22) Dart 10 67%
23 (23) Rust g 50%
24 (24) Perl 5 0%
25 Julia 2




Backend

« SQL als database lingua franca

« Met de aankomst van NewSQL en cloud databases zelfs een revival

« Time series data bases, geospatial data bases, graph data bases met hun bespoke talen

* En nieuwe evoluties:

@OrderBy(Mentions, "mentions desc");

@Limit(Mentions, 10);

Mentions(person:, mentions? += 1) distinct :-
gdelt-bqg.gdeltv2.gkg(persons:, date:),
Substr(ToString(date), 0, 4) == "2020",
the_persons == Split(persons, ";"),
person in the_persons;

Logica is an open source declarative logic programming language
for data manipulation. Logica is a successor to Yedalog, a
language created at Google earlier.

Logica is for engineers, data scientists and other specialists who
want to use logic programming syntax when writing queries and
pipelines to run on BigQuery.

Logica compiles to SQL and gives you access to the power of
Google BigQuery engine with the convenience of logic
programming syntax. This is useful because BigQuery is
magnitudes more powerful than state of the art native logic
programming engines.

43



Backend

« “Veilige” alternatieven in volle opmars

* Rust als C/C++ vervanger

Memory safety, geen null-pointers
Voted StackOverflow's Most Loved Programming Language

The Linux project is currently considering a proposal to add Rust as the second
language to the kernel to enable writing safer driver and kernel-space code

Google has announced that it now supports building low level components of the
Android OS in Rust

Microsoft: Here's why we love programming language Rust and kicked off Project
Verona

Maar C/C++ compilers evolueren ook (LLVM, Clang)

* Go als even snelle, prettigere, veiligere C

Maar ondertussen hier en daar al afgeschreven
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Niche

[(]
[1]
[2]
[3]
[4]
[5]
[E]
(7]
[8])
[S]
[10]
[11]
[12]
[13]
[14]
[15]
[16]
[17]
[18]
[19]

BEPROP1 I;IRPUT;0UTPUT;0s0UT;E;dsNT;NOJER;NEL
Ee(Q .02

NT«14+/N«LAYERS
L:'Input value: ',¥IN[I;]
INPUT1,IN[T; 1, (NL21+N03] )60
"Output value: ',30UL1;]
QUTPUT<QULL; ]
LA:0«(=N{3]+OUT-CONEC COMPUTE INPUT
FR«0Q.5x+/(E1«0-CUTFUT }*2

-{ FR<1E 10)/C

deExJUTe . xE]1
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ML, Al, Big Data

* Python als meest-gebruikte taal

« ML en deep learning raamwerken

* Rwat op de terugweg

« Commerciéle producten omarmen eveneens vaak Python
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ML, Al, Big Data

julia

« Julia als snellere optie

« Ecosysteem is aanzienlijk gegroeid maar adoptie vrij traag

« "Time to first plot” probleem

LOOKS LIKE MATH —

The unreasonable effectiveness of the
Julia programming language

Fortran has ruled scientific computing, but Julia emerged for large-scale numerical work.

LEE PHILLIPS - 10/9/2020, 1:15 PM
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ML, Al, Big Data

* In de Big Data wereld blijven ook Java en Scala belangrijk
« Voornamelijk als “natieve taal” in Spark / Hadoop omgevingen
« Voordeel JVM in termen van deployment
* NET kent hier minder ondersteuning

* Maar: algemene vermindering van “big data on prem” aanpak

’ Scala
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Systeemtalen om in de gaten te houden

* Naast Rust en Go.. [ =, ]
 Erlang * Elixir
ERLANG
« “Elixir is a dynamic, functional language for building scalable and maintainable

applications. Elixir leverages the Erlang VM, known for running low-latency,
distributed, and fault-tolerant systems. Elixir is successfully used in web ‘ e l.iXi r
development, embedded software, data ingestion, and multimedia processing, X

across a wide range of industries.”

« “The view is that you don't need to program defensively. If there are any errors, the
process is automatically terminated, and this is reported to any processes that were

monitoring the crashed process. In fact, defensive programming in Erlang is frowned
upon’

. “Chaos monkey” (Netflix How Discord Scaled Elixir to
" Forgetabout Kafka 5,000,000 Concurrent Users
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Systeemtalen om in de gaten te houden

 Naast Rust en Go...

« Crystal: Ruby maar beter

+ Elegantie van Ruby en

« Statically type checked
« No Nulls

» Go-like concurrency

« Easy Cffi

« High performance
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Systeemtalen om in de gaten te houden

Naast Rust en Go... v [11M

* Nim: Python maar beter

« Nim is a statically typed compiled systems programming language

|t combines successful concepts from mature languages like Python, Ada and Modula
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Notable mentions..

« Catalana: "A programming language for the law”

« The V Programming Language: "Simple, fast, safe, compiled. For developing maintainable
software’

« Gravity: "An embeddable programming language’

« F""A general-purpose functional programming language with effects aimed at program
verification”

« Wuffs: "An imperative C-like memory-safe language’

« Zig: "A general-purpose programming language and toolchain for maintaining robust,
optimal, and reusable software”

« Lua: Wren, Moonscript, Fennel: "MoonScript is a dynamic scripting language that compiles
into Lua”



rFaram v,

e Person* Hosts;
Te rra rl a C I 0 n e std: :vector‘(P;rsonQuarantine> HostsQuarantine;

Household* Households;
PopVar State, StateT[MAX_NUM_THREADS];
Discussed on: Hacker News, /r/programming, /r/programminghorror, /r/shittyprogramming. Cell* Cells;
Cell ** Celllookup;
- . . . i * *% .
Back when | was first learning to program in Java, | decided to try to make a clone of the excellent Mcroceti™ Meells, ** Meelllookup;

std: :vector<uintl6_t> mcell_country;

PC game Terraria. Of course, | was convinced that my version would have many more features Place** Places;

than the OfﬂCial one AdminUnit AdUnits[MAX_ADUNITS];

But before | realized how silly that idea was, | produced 11,000 lines of, to date, the most
atrocious code | have ever seen in my life. | make it available here mostly as a cautionary tale of =~ Results® TimeSeries, * TSMean, * TSVar, * TsMeanNE, * TSVarNE, * TSMeanE, * TSVark;

Airport* Airports;

what can happen if you don't pay attention to the quality of your code. (Lesson learned, in my BitmapHeader* bmh;

case!) Here are some of the highlights:

Events* InfEventlLog;

oD WO L abainbridge on May 7, 2020 [-]

t<sh Short>();

Rondon randon - Terariaclone gethandon(); This code is great fun. Start here to explore the horror: https://github.com/mrc-ide/covid-

f (name == “blue_bubble") . ) i infcountry[MAX_COUNTRIES], infcountry_av[MAX_COUNTRIES], infcour
(ot scratonnextne2); 140 ( sim/blob/master/src/CovidSi... ] [MAX_GEN_REC];
1], denom_household [MAX_HOUSEHOLD_ SIZE + 1];

ZE + 1], AgeDist[NUM AGE_GROUPS], AgeDist2[NUM AGE_GROUPS];
+ 1], case_household_av[MAX_HOUSEHOLD_SIZE + 1][MAX_HOUSEHOLD_
PES];

) » But it gets worse - the pointer is declared in CovidSim.cpp but Bitmap.cpp reaches across the module HERp RIS DI
i D boundary to initialize it. Sweet.

Edit: I feel bad now. It's great that this code was made public. I should be encouraging that. I think hitps://github com/mrc-ide/covid-sim/blob/master/src/CovidSim cpp
academics writing code for things like this should probably take an undergrad course on software
ey engineering. I think the one that taught me about Abstract Data Types would be most beneficial the
D author(s) of this code.

: I like the way InitModel() crashes (I think) if a global pointer called bmh (short for bitmap header)
F (name = “green bubble”) { isn't first initialized by calling InitBMHead() from Bitmap.cpp. I guess it's obvious to academics with
e e giant brains that InitModel() depends on a bitmap existing.

droplList.add(new Short( )98));

f (name == "black_bubble") {

b e spatulon on May 7, 2020 [-]

: I was part of the GitHub team that helped get the code ready for public release. We fixed a few bugs,
e reduced memory consumption, made it portable across operating systems, etc., but the code you see
52t (e St Uity 182 is largely what was written by Neil Ferguson and his team.

dropList.add( Short ((

Given your concerns, I would like to mention two things:

f (name == "shooting_star") {

1) the code was originally a single source file, so I'm not surprised the module boundaries are
imperfect - the code is many years old and the module boundaries have existed for only a few weeks.

(name == "zombie") {

i-8; i<random.nextInt(3); 1+4) { 2) this was not written by professional software engineers, but epidemiologists, and they were
copt 2t ncd (newShort(anor Y184 working with limited budget, time, and programming experience.



Trends

« Talen geven de richting aan:
« Portability
« Concurrency
« Scalability
* Null safety
« Static types

« Memory safe

* Niet enkel de taal alleen! Ecosysteem, community, documentatie, adoptie



En ook

A great aspect about Ethereum is that smart contracts can be

programmed using relatively developer-friendly languages. If you're

experienced with Python or any curly-bracket language ~ , you can find a

language with familiar syntax.

The two most active and maintained languages are:
e Solidity
* Vyper

More experienced developers also might want to use Yul, an intermediate

language for the Ethereum Virtual Machine, or Yul+, an extension to Yul.

https.//ethereum.org/en/developers/docs/smart-contracts/languages/
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En ook
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#  asemblerblinken-AtmelStudio

File Edit View VAssist{ ASF Project Build Debug Tools Window Help
I I OO (-8 -S| % B9 -e-S-0(EA > by @ EE T =R
PR ME T Ok S ME A 0 b SEET T T Hex | A (= i o ATmega328P § N

assembler_blinken.asm X
.include "m328Pdef.inc"”

> [

1ldi rl6, ©b11111111 //alle output in Arbeitsregister 16 kopieren
out DDRB, rilé //Arbeitsregister 16 in DDRB kopieren

1di r16, @beeeeeeee //alle input in Arbeitsregister 16 kopieren(der alte Inhalt wird ueberschrieben)

out DDRD, rié //Arbeitsregister 16 in DDRD kopieren

Endlosschleife:
in r16, PIND //die anliegenden Spannungen des Ports D in Arbeitsregister 16 kopieren(uberschreiben)
out PORTB, rlé //den Inhalt des Arbeitsregisters 16(Spannungen der Inputs) auf die Outputs kopieren

rjmp Endlosschleife //Sprung im Programmcode zur Stelle Endlosschleife:.
COMMANDER »{16

Inexpensive, reliable, educational

e 100% =~ <
Unique, not a clone or a sequel

A real CPU not emulation

Classic chips on-board

The modern retro computer

READY.
Your wish is my command.

IITIIIII1111010000000000000000001010100010700)),
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En ook

Functionele taal
Array taal

2 dimensioneel

A

=LAMBDA

Turing compleet (pas)

Eenvoudige maar verbale syntax

Razend populair

custom formulas without code

xy x+y) — I3

| I

Input names  Calculation =mylambda (1, 3)
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Wrap-up



Conclusies

Python is voor alles de tweede beste taal
« JavaScript is de grootste op het web, mobiel, desktop

» Traditionele systeemtalen zoals Java, C, C++ en C# blijjven sterk, met Rust als enorme
stijger

» Focus op velligheid, schaalbaarheid, onderhoudbaarheid: <blank> maar beter

« Het gaat over meer dan "de taal” alleen: arbeidsmarkt, documentatie, ecosysteem,
community
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Malbolge
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