Welcome
to El Nino!

< El Nino — Welcome >




I'll introduce you to El Nino




After that, we enjoy the Web
Development Meetup event!




Our numbers

El Nino At a glance

Founded Colleagues Nationalities Offices



knowledge and passion
we help others succeed




What drives us

Kicking ass In digital
development

Whether it is a mobile app, web application or

webshop: we love a good challenge.

If it was easy, everybody would do it. All our projects
are technology driven and we always try to find the
best solution possible. But whatever the solution we
come up with, we strive for quality and go for the

best experience for the end user.




Services we provide

Custom web applications

Automating business processes through developing
custom web applications. Our software solutions are
scalable, flexible

and secure.

Data science

Don’t just take our word for it. See what the data says.

Let’s start using data to achieve your goals through
strategic advice and practical implementation.

Webshop development

Choose for online success with the eCommerce
platform that best suits your business. From Magento
and Saleor to Shopify, always developed especially for
your customers.

Design

User-centered design for digital solutions that help
businesses enhance the value they provide.

App development

Delivering the most powerful and user-friendly mobile
experiences with native iOS and Android apps.



Some of our clients

victron energy

B LU E PO WE
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A Dutch company specialized in the
design and manufacture of products for
battery-based energy systems. Since
1975, grown to be an inter-national
enterprise with nearly 1,000 products

sold worldwide.

s nedap

Nedap aims to develop technology

that helps people to be more productive
and successful in their work with 750+
employees spread over 10 offices
worldwide.

M JusT EAT Takeawaycom

A leading global online food delivery
marketplace, connecting consumers and
restaurants through its plat-forms. With
over 692,000 connected partners offer-
iIng consumers a wide variety of

food choice.

TECNOTION

Independent supplier of linear- and
torque motors. They offer motor
technology to place in motion solutions.
Tecnotion has a global presence, with
production plants in The Netherlands
and China.

VL
7/\ﬁfnesla ndCampina gir

Friesland Campina provides millions of
people all over the world with dairy
products. With 21,715 employees and
branches in 31 countries, their products
find their way to more than a

100 countries.

n ZorgSelect

This largest regional job board, helps
Eastern Netherlands' healthcare
institutions find staff. Coupled with
E-Portfolio, a digital resume for
healthcare workers, it offers a
comprehensive healthcare career

development solution.

@ Segway-Ninebot

Global enterprise in the field of intelligent
short-distance transportation and service
robots. The company’s businesses are
inter-national, selling products in more

than 80 countries and regions.

kykshop

Kijkshop used to be a store offering
an assortment of non-food products
nationwide. Now they aim to be the
No. 1 live shopping platform in the
Netherlands, soon to be launched.



Feel free to contact us

€L NINo



Enjoy the

food and drinks
Up next: Han van der Veen
Building a public transport
route planner for the Swedish
EINWENVE




R

sqills

Building a Route Planner

Building a public transportation route
planner for Swedish Rail

Han van der Veen

Sqills 2024 | Building a route planner | Han van der Veen | 2024-09-20



W Introduction

Han van der Veen

Software Engineer @ Sqills
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w S3 Passenger

Search travel options
Find prices

Book Tickets

.Y S3 Navigator

der Veen | 2024-09-20

Han van

lanner

ep
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Global Architecture

Technical Challenges
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On JVM




W Global Architecture

NavMan

Management

Data management
Batch jobs
Background processes
Ul

NavNav

Navigation engine

Lookup APIs
Navigation APls
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@ Workflow for Management

Create Changeset

|

Approve Changeset

Create Release

|

Publish release

git
git
git

git

git

branch [changeset]

checkout main
merge [changeset]

tag

push

[merge—commait ]

[tag]

Sqills 2024 | Building a route planner | Han van der Veen | 2024-09-20
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 sails 4

D o Daa

UTR 1
ENS 2
ENS 3
ZWO 4
AMS 5
UTR 6

Utrecht

Enschede
Enschede Updated
Zwolle

Amsterdam

Utrecht Updated

-
\

Release at 3

Do Dma

UTR 1 Utrecht
ENS 3 Enschede Updated

Release at 6

D oo Dew

UTR 6 Utrecht Updated
ENS 3 Enschede Updated
ZWO 4 Zwolle

AMS 5 Amsterdam
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 sails 4

Source is at release 3

D o Daa

UTR 1 Utrecht
ENS 3 Enschede Updated

Update to 6

New

/

Target release 6

UTR 6
ENS 3
WO 4
AMS 5

D o Daa

Utrecht Updated
Enschede Updated
Zwolle

Amsterdam
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Improving Performance by reducing allocations

Improving Memory Usage by reducing object sizes
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W Connection Scan Algorithm

Phase One: Explore what is reachable (physically)

Phase Two: Apply business rules and create profiles

A profile contains everything to reach the destination given a travel path on a given
station and time.

Connection A>B 10:00 of Service 1035

Connection X>Y 10:10 of Service 3900

Connection B>C 11:00 of Service 1035

Connection ...

-
(
(
(

Sorted by departure time

https://arxiv.org/pdf/1703.05997
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W Object Allocation Flame Graph

get

@® valueO kotlin.Pa isVi com.sqills.

com.sqills.navigator.navigation.entity.travel.model.Profile ' findTransfers toTransfer

com.sqills.navigator.navigation.entity.travel.algorithm.CSA.cSAProfileForOriginDestination

com.sqills.navigator.navigation.entity.travel.algorithm.CSA.cSAProfile

jo.vertx.core.eventbus.impl.HandlerReagistration.dispatch

instant
connectioninS:
predicate put
CSA.executeCSA

com.sqills. @ valu jave int
createPathwayConnec ® put

addPathways

generatePathways conr

timetablesinTimeRangeOrderedByDeparture

16
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W Auto boxing

val value: Int = 10 // using the java int primitive under the hood

val valueNullable: Int? = 10 // using Integer object under the hood

Worse when using generics

val map = HashMap<Int, Long> ()
map[1l] = 10L

// under the hood becomes
map [Integer.valueOf (1)] = Long.valueOf (10)

// but also every time you get something from a hash map
val result = map[Integer.valueOf(l)] // map[1l]

Every .valueOf is a new objection allocation

Sqills 2024 | Building a route planner | Han van der Veen | 2024-09-20



@ Auto boxing

val map = TIntLongHashMap ()
map[l] = 10L // is only using primivites
val result = mapl[l] // only using primitives.

Performance gain of over 50%!

A lot less work for the GC

Sqills 2024 | Building a route planner | Han van der Veen | 2024-09-20



get
@® valueO kotlin.Pa isVi com.sqills.

com.sqills.navigator.navigation.entity.travel.model.Profile ' findTransfers toTransfer

com.sqills.navigator.navigation.entity.travel.algorithm.CSA.cSAProfileForOriginDestination

com.sqills.navigator.navigation.entity.travel.algorithm.CSA.cSAProfile

jo.vertx.core.eventbus.impl.HandlerReagistration.dispatch

instant
connectioninS:
predicate put
CSA.executeCSA

com.sqills. @ valu jave int
createPathwayConnec ® put

addPathways

generatePathways conr
timetablesinTimeRangeOrderedByDeparture

19
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W Object Pooling

POST /api/v3/navigation/search-travel-options

Give me a set of Profiles | can use in my algorithm

|

-
l

Done, release my pool and reset

Performance gain of over 10%!
A lot less work for the GC

/ Pool of Profiles

Profile object

.

Pool of Profiles

-

Profile object

.

Pool of Profiles

-

Profile object

N
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 sails 4

Connection Object

y

‘departureStation |1
departureTime 1726479782
arrivalStation 3
arrivalTime 1726479782
allowBoarding true
allowTransfer true
allowDisembarking | J true |
Int = 4 bytes

Long = 8 bytes
Boolean = 1 byte

Object overhead = 16 bytes

(overhead)
(arrStation)
(3x boolean)
+ 1 alignment
44 bytes

(depStation)
(arrTime)

(depTime)

times 50m ~2.2GB connections
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@ Map to IntArray

32

Departure Time

Departure Stop Id

Arrival StopId

Arrival Time

Trip Id

Service Circulation Period Id

Options {boolean bits, like allowtransfer, ...}

Options {boolean bits, like is_exception, ...}

Service Attributes

Service Attributes

Secondary Service Name Id

Commuter Id

Int O contains the departure time

Int 1 first 16 bits contains departure station
Int 1 second 16 bits contains arrival station
etc

1 GB left! reduction of 50%

23
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Before

List<Connection>
50m x 4 bytes = 200M

+ 50m x 44 bytes = 2.2GB (separate objects)

After

Every connection 1s now 4 Ints
50m * 4*4 bytes = 800M (one
object)

Fragmented Heap

\

T

Out of Memory!
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After after

val blocks = ArraylList<IntArray>() // huge connection 1list
val conn = blocks[i / 1000000][1 % 10000007

4MB Block fits in gap

Fragmented Heap

Sqills 2024 | Building a route planner | Han van der Veen | 2024-09-20



Improving Performance by reducing allocations

Improving Memory Usage by reducing object sizes

Sqills 2024 | Building a route planner | Han van der Veen | 2024-09-20
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Questions?




Thank you

for your attention

For more information about S3 Passenger, the
implementation approach and our knowledge
hub, go check out

sqills.com

S3 Passenger

people forward

All you need as a
carrier and distributor




Enjoy the

food and drinks

Up next: Filip lvanov

How to use CSS Flexbox to
Implement creative designs




\Weird flex, but ok - a bit
about tlexbox layouts

September 20, 2024

< Filip Ivanov> EL nlﬁ 's




Table of contents

- Flexbox - a brief history.
- Flexbox fundamentals.
- Flexbox properties.

- Further reading.



Flexbox - a brief history

a.k.a how did we end up here?



The web used to be (more) simple...



The web used to be (more) simple...




The web used to be (more) simple...

- Common resolutions
- Common aspect ratios
- Consistent and simple design




WELCOME TO EARTH'S BIGGEST BOOKSTORE ...
2.5 MiLLION TITLES 1.5 MiLLion Books INPrINT & zlﬂmunﬂw-ur-‘l'mnm
Text Only 40% off the Amazon.com 500! ~ Browse ow Miles of Aisles
Tin $1,000 of books ~ Ean money selling books as an Amazon.com Associate!
SEARCH BY
ﬂ‘g;mrg e, Subject First-Time Yisitors Please Click Here
|SEN
Advanced Query May 23th--New on Our Shelves B
7 Joseph McEride's new Book of the Day
BUY BOOKS hingraphy gives a fine spiel on Clazsic BOTD
Shopping Cart Steswn Sy, e Oy | Hbdiscovered BOTD
M Feriree has mﬁh ]_n onr melence Fiction BEOTD
Clomputer & Internet Super Honfiction BCTL
g :rjnf pEult:far!:l&cl.rft) ::In of Room. Plus, new titles on our Mystery BOTD
Literary Fiction, History, and Wacky BOTD
MILES OF AISLES Honfiction shelves discounted | © Dnew books every day
Busifess up to 40%. | for the next 1,000 sears
Science Fiction '
M onfiction
Lit erary Fiction
Romance
iZhildren's Books
And Many kore . .
LISTS l
Titles inthe Mews JOLllna = = s = = = » 3 =5 =3 5 8 = =
Bestsellers
Award Winners ! Sam coww Sepant TBe Aot Savhsu s peeks into
Armazon.cotm 500 z Hunter 8. Thompson's poatal past during the Fear and
Hat 20 (") Loathing years... /s & Ofna is o romp--pure, if
hystery 50 Q not simple. .. Funoy and ilominating , fonmer 17,3,
(L:'te"ﬂl"fff'su *  Labor Secretary Robert Reich's Loudad £ &he ORbder
aﬂg?ﬁé'sgr i € proves even a friend of Bill can have trouble capturing
Science Fiction 50 O the ear of Bill. .. Axn ill-fated expediton up Mount
Everest makes for can't-put-it-down reading in Jon
ARTICLES & N Forakaver's Jagr S £00
INTERYIEWS ™
Amazon.com Joumal :‘_, And in Eclectica: Dertouzos redux. This, and more, in
Eclectica v SR ol AN, where titles are offered at ap to
In Their Crwn Words T3 409 off list price.
SIGN-UP
Eves ] )
Expert Editors Titles in the News
ok The ANeg Fosk Finar Food Seymes books are in! If wou
BIG FUN ask vs, Avundhati Rov's nowel, T S o ol Thaur
Win Prizes iz a big thing indeed... ¥ is a stunningly good book about
ihianna Play? the man whao drove Cuba's revolution hut found
Custorner Feviews disappointment in its success. .. And THe Suriact Stua is a
PARTNERS dramatic, gale-by-gale account of the 1991 "stonm of the
Assoriates century"” that puimeled the northeastern Undted States.
% Check out the latest books reviewed in S Ao s Faok




The web got complicted...



The web got complicted...




The web got complicted...




The web got complicted...




The web got complicted...




How do we handle this
complexity?



Flexbox components

and general responsive layouts




Flexbox fundamentals



a box

container










-

\_

a flexbox

~

/

flex container




flex items













Flexbox properties

- Flex container (parent)
- Flex items (children)



-

\_

boring container

~

/




.boring-container {

display: flex;

)

flexbox container :D




Ajslc]o



madin axis



 GEEEEEELEE >

Cross axis

madin axis



Flex direction

.boring-container {

flex-direction: row;

)




Flex direction

.boring-container {

flex-direction: column;

)




Justify content

.boring-container {

justify-content: flex-start;




Justify content

.boring-container {

justify-content: flex-end;

)




Justify content

.boring-container {

justify-content: center;




Justify content

.boring-container {

justify-content: space-between;




Align content

.boring-container {

align-content: flex-start;

)




Align content

.boring-container {

align-content: flex-end;

)




Align content

.boring-container {

align-content: center;

)




Align content

.boring-container {

align-content: stretch;

)




.boring-container {

gap: 32px;




.boring-container {

gap: 64px;




.boring-container {

gap: 16px;




Flex item properties




Order

order:O @ order:O @ order:O @ order:0
JAN B C D




Order

.item-a {

order: 1;

)

order:O @ order:O @ order:0 order: 1
B C D A




Order

order:-1 @ order:O @ order:0 order: 1
D B C A




Flex grow




Flex grow

.item-b {
flex-grow: 2;




Align self

.boring-container {

align-content: flex-start;

)




Align self

.boring-container {
align-content: flex-start;

.item-c {
align-self: flex-end;




Conclusion

There’'s much more to know, but don’t worry about knowing it all :D




Further reading

= More in-depth about flexbox
CSS Tricks - https://css-tricks.com/snippets/css/a-guide-to-flexbox/

« More about the history of website layouts
Juxtopposed - https://www.youtube.com/watch?v=ckEdTprbQas




Questions/
remarks?

Filip Ivanov

filip@elnino.tech eL NINo




Enjoy the

food and drinks

Up next: Joris Blaak
How to Run the Leading
Indoor Rowing
Championship: A Tech Deep
Dive



/L. MovelLab

How to Run the
Leading Indoor Rowm“ P&
Championship AN



Today

About indoor rowing
The racing itself
Orchestration

Ul challenge

/L MovelLab



/L. MovelLab

A rowing machine




/L. MovelLab

A better rowing machine




. MovelLab

This is what we're talking bout




/L MovelLab

The event

e 60+ rowing machines with tablets
e 2500 participants in a single day
e Races of 2000m



7. MovelLab
Our job

e Read sensor pulses from the flywheels
e Find the person who yanks the chain the hardest



Our job

Assign participants to right lanes

Trigger start sequence

Read sensor pulses from the flywheels
Convert to something sensible

Share statistics with millisecond precision
Stream realtime racing data to the media
Display synchronised realtime racing data
Determine guaranteed finish times

/L. MovelLab



1. MovelLab

The racing itself

e FYIthisis where we start




The racing itself

e Many tablets and a single server
e Server technology

O O O O O O

Node.js

Express

Apollo (GraphQL)
Socket.lO

RxJS

TypeScript

Android tablet

L MovelLab

Racing server



The racing itself

e Announce as a device (tablet red.)

mutation

racelId: "the-id",
participantId: "some-id"

)

e Start listening on events

/1. MovelLab

Android tablet Racing server

Join race ..
createDevice S
Register device
Assign device to particpant
/
race/Eraceldd/devices
&
Lis‘te_n‘mg



The racing itself

Dumping data over a socket

bat/:boatId/participant

tpartic

Combine data server side

o Track progress of all devices
o Calculate boat progress on every update
o Buffer based on latency

Broadcast

race/${raceld}/boat-progress

. MovelLab

Android tablet Racing server

|

/ Start sequence

Send race dato we'll ?e't j‘to this bit

\

i Share boat progress
/
Show progress ‘
Dump all dato on fFinish

—

| Inte_rpolo:te_
. Determine Finish time



The racing itself - start sequence

All ergometers should be connected

Every tablet should be ready
No wheels should be spinning
False starts

Manual aborts at any time

L. MoveLab

Tdle

|

Intiate start

|

\

Share start time (+10 sec.)

Aborted

Wait for ACKs

|

Broadeast result
4

f

|

i/
\},



/1. MovelLab

The racing itself - start sequence

e Event based streams through Rx

Example: timer that will log every even second

= interval (

filter ((value) => value % == 0),

map ( (value) => "Elapsed time: ${value} seco

oscribe (console.loqg) ;




L. MovelLab

The racing itself - start sequence

mer
me
mer O this t execute (race) ),

mer .get (race.id)),

mer ap thi: 1 tF« cks ies.race, entities.boats, entities.participants)),

map ( ([ackResult,
ackResult.su
? this.

this.k ¢ rTor race),




L. MovelLab

The racing itself - start sequence

merge (
this.abortS 2 sCollector.collect (raceld),
this.startFlo ~.manage (raceld),




MovelLab

1

|

Back to the event




/L MovelLab

The orchestration

What if you need to control 60+ tablets?

Require 100% uptime without external dependencies
Guaranteed capacity

Run the event in the middle of nowhere (or the USA)



The orchestration

329 &

< RACE LOBBY

(Cswin )
PIET PAULUSMA

WEIGHT

-kg

45.4 03:51 /500m

STROKE RATE RP3 SPLIT

RP 3 RACING

Your device is being managed by an event organizer.

d

MovelLab

DEVICES £




/L MovelLab

The orchestration

!
1
I
:
l Event

orchestration
service

Heat/earqipan‘t data
T

3rdd Party heu‘t/pw‘ti:ipmts
APL

|
1

Rg#uhis

Room conﬁgumtion

19216 %.1.2

1
1

1

:

|

: Participant
| Device Token Racing data
: announcement,

|

|

1

|

1

1

l

l

|

I

|

|

|

|

|

RP3 App O




1. MovelLab

The orchestration

RP= Orchestrator Heats Orchestrator / Heats
@ Dashboard D Name Actions
0
() N O d e J S b a C k- e n d _ 91806c9-9f74-4b99-adad- 22 09:00 - race 1 - [148] DCI 8 2000 meter
76bc95e2405¢
B Devices
Py R e a Ct U I 0f75cd67-8963-4a9d-909d- 27a 09:15 - race 2 - [148] DCI 8 2000 meter
% Zores 15f90d44bbe
" 93f0a876-4620-4772-91fa- za 09:30 - race 3 - [147] HCI 8 2000 meter Transfer
)

e Docker container  sonabons —
13591e24-37d3-4dfe-b95d- 72 09:45 - race 4 - [147] HCI 8 2000 meter
86a3d7bbof2f
983f62a4-48b7-4df2-b65d- 7a10:00 - race 5 - M14, J14 2000 meter
aede0082c3d3
8e3d13d1-13e3-4c8f-af17- 221015 - race 6 - HMA, HMC, HMD, HMG, LHME, DMA, DMC, DMB, DMH, DME,
154b3f5a2084 DMD, LDMA, HME, HMB, LDMC, LHMD 2000 meter
b7c97649-2cff-47f9-9792- 7a10:30 - race 7 - [016] LDG 2000 meter
40524206806
38¢11144-d052-4163-9269- 2a10:45 - race 8 - [015] LHG 2000 meter
936a27fc38be
bc90bd75-a7b7-48ed-98d4- 2a11:00 - race 9 - H PRI, H PR3 2000 meter
95f0a13e98dd
627c802-1642-4{65-943f- za 11:30 - race 10 - [011] J16 2000 meter
de552a89b389

Attention: There are 80 devices with issues.




Y. MovelLab

The Ul




The Ul

RACE OVERVIEW | STROKE RATES

MCBOATFACE 0.1M

MCBOATFACE 0.28

MCBOATFACE 0.7X

MCBOATFACE 0.9B

MCBOATFACE 0.GM

MCBOATFACE 0.LU
MCBOATFACE 0.0S
MCBOATFACE 0.PG

MCBOATFACE 0.RV

MCBOATFACE 0.V5

1”1 MovelLab



The Ul

RACE OVERVIEW = STROKE RATES
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L. MovelLab

The Ul

e Socket.lO for data streams

import {io} from 's ket.io-client';
import {fromEvent, Observable} from

const socket = io('/'
fromEvent (socket, "race/S${raceIlId} /t
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The Ul

e React Konva for canvas drawing

import {

<Stage width={canvasSizes.canvasW : sHeightPx}>
<Layer>
<Rect ... />
<Lanes ... />
<BuoyLanes ... />

<LaneNumbers ... />
<BigBuoys ... />
<WaterContent ... />
<AnimatingBoats ... />
</Layer>
<Overlays ... />
</Stage>
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The Ul

e Separate boats from camera

<BuoyLanes
viewportOffsetPx={cameraOffsetPx}
lanes={lanes}

/>

interface CameraOffsetCalculator ({

culate (
boatsWithCombinations: BoatWithCombinations[], //The boats that should be rendered
realtimeBoatProgresses: RealtimeBoatProgress[], //The progress of each boat
canvasSizes: CanvasSizes,
number;




L. MovelLab

The Ul

e Rx animation frame scheduler
e Debounce any Ul updates till the next frame

const animationFrameScheduler = new AnimationFrameScheduler (AnimationFrameAction) ;

export function debounceThrottleAnimationFrame<T> (obs: Observable<T>, minDuration: number = 0):
Observable<T> {

return merge (obs.pipe (first()), obs.pipe(auditTime (minDuration, animationFrameScheduler)));
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Thank youl!




Thank you
for joining
our leetup

Get involved! — Scan the QR code on
the left to give us some feedback and/or
join our Meetup community.
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