
Welcome 
to El Niño!

El Niño – Welcome



Welcome to our office! 
I'll introduce you to El Niño



After that, we enjoy the Web 
Development Meetup event! 
I’ll stay at the event, if you 
have any questions, don’t 
hesitate to talk to me!



Our numbers

El Niño   At a glance

Founded

2005
Colleagues

50+
Nationalities

14+
Offices

2



We are crazy about 
technology and with our 
knowledge and passion 
we help others succeed



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.

What drives us



Services we provide

Custom web applications

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

and secure.

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.

App development

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

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.

Design

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



Some of our clients

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.

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.

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

food choice.

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.

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.

This largest regional job board, helps 
Eastern Netherlands' healthcare 
institutions find staff. Coupled with 

E-Portfolio, a digital resumé for 
healthcare workers, it offers a 
comprehensive healthcare career 
development solution.

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.

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 
if you need any further 
information

info@elnino.tech 053 820 0285



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

Feedback? 
Share it with us!
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Building a Route Planner

Building a public transportation route 
planner for Swedish Rail

Han van der Veen
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Software Engineer @ Sqills

Han van der Veen

Introduction
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S3 Passenger

S3 Navigator

Search travel options

Find prices

Book Tickets
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88k departures a day
50m connections in memory
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Global Architecture

Technical Challenges
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On JVM
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Global Architecture

NavMan

NavNav

Management

Data management
Batch jobs
Background processes
UI

Navigation engine

Lookup APIs
Navigation APIs
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Workflow for Management

Create Changeset git branch [changeset]

git checkout main
git merge [changeset]

git tag [merge-commit]

git push [tag]

Approve Changeset

Create Release

Publish release
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Global Architecture

Technical Challenges
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Global Architecture

NavMan

NavNav

Publication?
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ID TrxID Data

UTR 1 Utrecht

ENS 2 Enschede

ENS 3 Enschede Updated

ZWO 4 Zwolle

AMS 5 Amsterdam

UTR 6 Utrecht Updated

ID TrxID Data

UTR 1 Utrecht

ENS 3 Enschede Updated

Release at 3

ID TrxID Data

UTR 6 Utrecht Updated

ENS 3 Enschede Updated

ZWO 4 Zwolle

AMS 5 Amsterdam

Release at 6
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ID TrxID Data

UTR 1 Utrecht

ENS 3 Enschede Updated

Source is at release 3

ID TrxID Data

UTR 6 Utrecht Updated

ENS 3 Enschede Updated

ZWO 4 Zwolle

AMS 5 Amsterdam

Target release 6

Update to 6

New



Sq
ill

s 2
02

4 
 |

Bu
ild

in
g 

a 
ro

ut
e 

pl
an

ne
r

|
Ha

n 
va

n 
de

r V
ee

n 
 |

20
24

-0
9-

20
 

14

Improving Performance by reducing allocations

Improving Memory Usage by reducing object sizes
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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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16
Object Allocation Flame Graph
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Auto boxing

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

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

val map = HashMap<Int, Long>()
map[1] = 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(1)] // map[1]

Every .valueOf is a new objection allocation

Worse when using generics



Sq
ill

s 2
02

4 
 |

Bu
ild

in
g 

a 
ro

ut
e 

pl
an

ne
r

|
Ha

n 
va

n 
de

r V
ee

n 
 |

20
24

-0
9-

20
 

18
Auto boxing

val map = TIntLongHashMap()
map[1] = 10L // is only using primivites
val result = map[1] // only using primitives.

Performance gain of over 50%! 

A lot less work for the GC
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Object Pooling

Profile object

Pool of Profiles

Profile object

Pool of Profiles

Profile object

Pool of Profiles

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

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

Navigate

Done, release my pool and reset

Performance gain of over 10%! 
A lot less work for the GC
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Improving Performance by reducing allocations

Improving Memory Usage by reducing object sizes
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Connection Object

Int = 4 bytes
Long = 8 bytes
Boolean = 1 byte
Object overhead = 16 bytes

16 (overhead) + (depStation) 4 + (depTime) 8
+ (arrStation) 4 + (arrTime) 8
+ 3 (3x boolean)
+ 1 alignment
= 44 bytes

times 50m = ~2.2GB connections
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Map to IntArray

Int 0 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%
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List<Connection>
50m x 4 bytes = 200M
+ 50m x 44 bytes = 2.2GB (separate objects)

Before

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

After

Out of Memory!
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val blocks = ArrayList<IntArray>() // huge connection list
val conn = blocks[i / 1000000][i % 1000000]

After after

4MB Block fits in gap
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Improving Performance by reducing allocations

Improving Memory Usage by reducing object sizes
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Questions?
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For more information about S3 Passenger, the 
implementation approach and our knowledge 
hub, go check out 

sqills.com

Thank you
for your attention



Enjoy the 
food and drinks
Up next: Filip Ivanov
How to use CSS Flexbox to 
implement creative designs

Feedback? 
Share it with us!













































































































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

Feedback? 
Share it with us!



How to Run the 
Leading Indoor Rowing 
Championship



Today

● About indoor rowing
● The racing itself
● Orchestration
● UI challenge



A rowing machine



A better rowing machine



This is what we’re talking about



The event

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



Our job

● Read sensor pulses from the flywheels
● 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



The racing itself

● FYI this is where we start



The racing itself

● Many tablets and a single server
● Server technology

○ Node.js
○ Express
○ Apollo (GraphQL)
○ Socket.IO
○ RxJS
○ TypeScript



The racing itself

● Announce as a device (tablet red.)
mutation {
   createDevice(

raceId: "the-id", 
participantId: "some-id"
) {

       id
       raceId
       participantId
       isWheelSpinning
       ping
       lastPingReceivedMillis
   }
}

● Start listening on events

`race/${raceId}/devices`



The racing itself

● Dumping data over a socket
'race/:raceId/boat/:boatId/participant/:partic
ipantId/progress'

● Broadcast

`race/${raceId}/boat-progress`

● Combine data server side
○ Track progress of all devices
○ Calculate boat progress on every update
○ Buffer based on latency



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



The racing itself - start sequence

● Event based streams through Rx

Example: timer that will log every even second

const subscription = interval(1000)
   .pipe(
       filter((value) => value % 2 === 0),
       map((value) => `Elapsed time: ${value} seconds`),
   )
   .subscribe(console.log);



The racing itself - start sequence

from(this.raceProvider.get(raceId)).pipe(
   mergeMap((race) => this.wheelSpinnerWaiter.waitForWheelsToStop(race)),
   mergeMap((race) => this.startTimeChooser.choose(race)),
   mergeMap((race) => this.startIntentInteractor.execute(race)),
   mergeMap((race) => this.raceEntitiesProvider.get(race.id)),
   mergeMap((entities) => this.waitForAcks(entities.race, entities.boats, entities.participants)),
   map(([ackResult, race]) =>
       ackResult.success
           ? this.broadcastSuccessResult(race)
           : this.broadcastAckErrorResult(ackResult, race),
   ),
);



The racing itself - start sequence

merge(
   this.abortStartResultsCollector.collect(raceId),
   this.startFlowManager.manage(raceId),
)
   .pipe(first())
   .subscribe(console.log);



Back to the event



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



The orchestration



The orchestration

● Headless server
● Node.js back-end
● React UI
● Docker container



The UI



The UI



The UI



The UI

● Socket.IO for data streams

import {io} from 'socket.io-client';
import {fromEvent, Observable} from 'rxjs';

const socket = io('/');
fromEvent(socket, `race/${raceId}/boat-progress`);



The UI

● React Konva for canvas drawing

import {Layer, Rect, Stage} from 'react-konva';

<Stage width={canvasSizes.canvasWidthPx} height={canvasSizes.canvasHeightPx}>
   <Layer>
       <Rect ... />
       <Lanes ... />
       <BuoyLanes ... />
       <LaneNumbers ... />
       <BigBuoys ... />
       <WaterContent ... />
       <AnimatingBoats ... />
   </Layer>
   <Overlays ... />
</Stage>



The UI

● Separate boats from camera

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

interface CameraOffsetCalculator {
   calculate(
       boatsWithCombinations: BoatWithCombinations[], //The boats that should be rendered
       realtimeBoatProgresses: RealtimeBoatProgress[], //The progress of each boat
       canvasSizes: CanvasSizes,
   ): number;
}



The UI

● Rx animation frame scheduler
● Debounce any UI 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)));
}



Thank you!




