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TNO’S DATA R&D

2007 IJKdijk, 2010 ‘SpaceDikes’





THE COMPUTER SCIENCE OF 

DIKES

• Ideally stupid:  𝑖 𝐹𝑖~0
• Information science

• How to generate a multiscale 

phenomenology?

• Large scale computing:

• How to generate the two differential 

equations from 3D+T simulations

• System identification: 

• How to detect new degrees of 

freedom

• Distributed systems

• How to generate the ICT for 1000’s 

km of monitoring infrastructure 





LEVEE’S ARE IDEAL FOR CS

Computing AI
Scaling 

Distribution



Computing AI
Scaling 

Distribution

‘Big

Data’

System 

Identification



SYSTEMS IDENTIFICATION IN FP7 URBANFLOOD

Scaling 

Distribution

Generic

System 

Identification



TAKE AWAY:

LARGE SCALE SENSOR NETWORKS

LARGE SCALE SYSTEMS MODELLING



DYNAMIC NETWORKED 

ARCHITECTURES, AND APPLICATIONS 
TECHNOLOGY FOR HIGH TECH APPLICATIONS

PROF DR ROBERT MEIJER – TNO, UVA



R&D UNIVERSITY OF AMSTERDAM & TNO

CONCEPTS TO GENERATE ICT INFRASTRUCTURE



R&D UNIVERSITY OF AMSTERDAM & TNO

FUTURE INFRASTRUCTURE RESEARCH

Master BsC 2016 

TU Ilmenau (Germany),

Adarsh Nayak 

SDN? Smart 

cars and their 

usage of 5G 

WIFI-P networks

PhD

2012-2015 UvA / TNO, 

Jan Sipke van Der Veen

DNA software –

Dynamic 

Networked 

Architectures



VIDEOS

http://youtube.com/user/ciosresearch

1 world wide wide

2 programming 

and compiling

3 it works

4 feedback

5 feedback world

6 SARNET 

reliability

http://youtube.com/user/ciosresearch
https://www.dropbox.com/s/75sbrirknvzq7ic/1creating world wide.mov?dl=0
https://www.dropbox.com/s/5jzrzoswd5mn576/2 streaming infra.mov?dl=0
https://www.dropbox.com/s/70lgew1zp727hmn/3 streaming infra.mov?dl=0
https://www.dropbox.com/s/4uy8b9yr5hlyg52/4 basic operating system loop.mov?dl=0
https://www.dropbox.com/s/fojah4xz19ttq6g/5 avhd.mp4?dl=0
https://www.dropbox.com/s/faxr5z6ohgk32rh/SC14.mp4?dl=0


Local Cloud

Programmable 

antennae 

Software 

controlled radio

(CONCEPTS OF) EXTREME “SOFTWARIZATION”

OSI Layers 

1,2,3,4,5,6 under 

app control

Fixed

Software

Self 

Distributing

Software



TAKE AWAY:
FROM

SOFTWARE DEFINED INFRASTRUCTURE
TO

SOFTWARE DEFINED INTERNET OF THINGS



INTERNET FACTORIES

Software Defined Infrastructures

Generation

Adaptation

Linking

Globally

Ford cloud

Telco / SDN

Bank

3rd parties

Customer n

PhD 2014 UvA, Rudolf Strijkers, 

now at Swisscom



STARTING POINT:

TRADITIONAL VIRTUAL PRIVATE NETWORKS

Company

Company

Company

Company

Company

Telco

1 Network between (parts of) 

companies

2 Companies agree on IP4, IP6, …

3 Companies agree if or not to connect 

to internet

4 If so they connect to AMSIX, Nlix, …

5 because  … security …

Implementation: 

MPLS

(ATM)

IP is an 

exploitation

protocol



NETWORK OF SECURED NETWORKS

Telco

Port of Rotterdam Farmers

Transporters

Industry



Telco

MRDH Duisburg

London



NETWORK IN THE CLOUD

PhD 2014 UvA, Rudolf Strijkers, now at Swisscom

IPv6 

ideal for 

clouds



INTERWORKING OF SOFTWARIZED AND REAL ICT

Telco



INTERWORKING OF SOFTWARIZED AND REAL ICT

Telco



TAKE AWAYS
INTERNET WILL BE DISTRIBUTED TO THE CLOUD

IPV6 ‘IDEAL’ FOR CLOUD NETWORKS

SECURITY TROUGH ARCHITECTURE



SCALING AND DISTRIBUTING

SOFTWARE DEFINED INFRASTRUCTURE



SCALING AND DISTRIBUTION OF ICT

Scaling and distribution

1. Scale 

2. Distribute

3. Best paths, free flows, GPU’s for 

routing, PUFs

4. Globally, continuously

Marc Makkes,

PhD 2016 UvA,

now at VU

Is limited to

• Workflows

• Event processing

Software controlled network + computer 

Software controlled ICT



SCALING AND DISTRIBUTION ROUTING, NETWORKS, INFRASTRUCTURE



GLOBAL  DISTRIBUTED  

NETWORKS AND 

SOFTWARE SYSTEMS
QoS >  Internet

Supporting adaptive workflow 

systems

aws.amazon.com/about-aws/global-infrastructure/

file:///C:/Users/meijerrj/Dropbox/MxMakkes - dissertatie/SC14.mp4
file:///C:/Users/meijerrj/Dropbox/MxMakkes - dissertatie/SC14.mp4


TAKEAWAYS

ADAPTIVE GLOBAL CONNECTIONS WILL RUN VIA 

CLOUD DATA CENTERS

WORKFLOWS SYSTEMS EXHIBIT EQUILIBRIUM PATTERNS



SECURING

- SOFTWARE DEFINED INFRASTRUCTURE

- DATA

- DIGITAL TRANSACTIONS



SECURITY ADAPTIVE RESPONSE NETWORKS

Security of ICT

• SARNET: Security adaptive response networks

• Virtual and real (optical) networks

PhD UvA 2019, Ralph Koning, 



Company 

software

Company 

software

Data

SECURE DATA AND TRANSACTIONS

Ralph Koning

‘ PhD UvA 2019,



SECURITY, DISTRIBUTION AND SCALING COMBINED

Ralph Koning

‘ PhD UvA 2019,
Marc Makkes,

PhD 2016 UvA,

now at VU

+ =



SECURITY SCALING AND DISTRIBUTION AS A 

SERVICE

Security

Scaling



TAKEAWAY

SOFTWARIZATION OF ICT ALLOWS GLOBAL SECURITY 

SCALING AND DISTRIBUTION SERVICES



TO WHAT DO WE DISTRIBUTE?



Local Cloud

Programmable 

antennae 

Software 

controlled 

radio

TO EDGE SYSTEMS

Fixed

Software

Self Distributing

Software



TO A NATIONWIDE, LATENCY ORIENTED, SYSTEM 

OF DATA CENTERS



A
2

A
1

A
3

A
5

A
4

A4

router

firewall

app

database

TO MULTI CORE CPU’S



TO EVERYTHING



TAKEAWAY

SCALING AND DISTRIBUTION 

ALGORITHMS ARE KEY FOR IOT



WHAT ARE THE APPLICATIONS?



Web

Server
Data

Base
Web

Server
Data

BaseData

Base

Web

Server Datacenter

F

Datacenter
Datacenter

DatacenterOther 

Companies

Datacenter

Front end Back end

FRONT-END SYSTEMS 



SDN & SMART MOBILITY

Master BsC 2016 TU Ilmenau (Germany), Adarsh Nayak 



(SERVICES) THAT CONTROL MACHINES

Factory robot



SMART FACTORY



FUTURE WAFER STEPPERS -

10^6 WIRELESS SENSORS AND ACTUATORS



SMART MACHINES



… COMPLEX MACHINES

THERE IS NOT ALWAYS A DATACENTRE

Software controlled ROBOTS



MULTISCALE COOPERATION



MULTISCALE 

COOPERATION



TAKEAWAY
HIGH TECH FOR HIGH TECH APPS

NETWORKS ARE USED TO CONTROL THE 

REACH OF INTERWORKING 

APPLICATIONS



ADVANCED R&D THEMES



Method for

Self Optimization 

(Genetic programming)

Self Distribution

Self Organisation

Recursive Infrastructures

DNA



DYNAMIC NETWORKED ARCHITECTURES DNA

2012-2015 UvA, Jan Sipke van Der Veen

http://www.dailygalaxy.com/.a/6a00d8341bf7f753ef0120a769fe4b970b-pi
http://www.dailygalaxy.com/.a/6a00d8341bf7f753ef0120a769fe4b970b-pi


SELF DISTRIBUTING TELECOM AND SOFTWARE



NETWORKS THAT CHANGE BEFORE THEY ARE 

REVERSE ENGINEERED

2012-2015 UvA, Jan 

Sipke van Der Veen



THE SDI CAN BE SO 

DYNAMIC THAT THE 

PROGRAM IS THE ONLY 

THING WE UNDERSTAND
PROGRAM → 

Dynamic 

Network 

Architecture

DNA

Program new_web_front_end(DC) {

Rent(3)_computers on datacenter(DC);

Start computer(1)(2)(3) on 

datacenter(DC);

Run router(1)(2)(3) on 

computer_(1)(2)(3) on

datacenter(DC);

Connect_router(1)(2)(3) on

datacenter(11) with

router(6)(7)(8) on 

datacenter(DC);

Start services on computer (1)(2)(3);

}

How it 

currently 

works

How it 

transforms

How it can be 

understood

007: “He hacked me”

https://www.youtube.com/watch?v=aApTVqeGJMw


MULTISCALE COOPERATION

data

center(DC);

Run router(1)(2)(3) 

on 

comp

uter_(1)(2)(3) on

data

center(DC);

Connect_router(1)(2)(

3) on

data

center(11) with

rout

er(6)(7)(8) on 

data

center(DC);

Start services on 

computer (1)(2)(3);

}

DNA



FINAL TAKEAWAY
PROGRAMS BECOME THE ARCHITECTURE OF SDI

PROGRAMS BECOM THE DNA OF SDI

DYNAMIC NETWORKED APPLICATIONS

PARALLEL WITH BIOLOGY MIGHT NOT BE ACCIDENTAL



Q? A?


