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“Information technology (IT) now 
permeates all aspects of public, 

commercial, social, and personal life. 
bank cards, satnav, and weather 

radar... IT has become completely 
indispensable.” 

“But to guarantee the reliability and 
quality of constantly bigger and more 
complicated IT, we will need to find 

answers to some fundamental 
questions.”
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Reduction of Complexity by Integration 

27ĎĎĎ.	  ĈĔĒĕđĊĝĎęĞ	  Ćēĉ	  ĒĆęčĊĒĆęĎĈĘ

One	  example	  of	  the	  reduction	  of	  complexity	  is	  the	  integration	  of	  numerous	  networks	  
that	  currently	  operate	  independently	  and	  without	  any	  coordination,	  sometimes	  via	  the	  
very	  same	  cable.	  By	  combining	  services	  such	  as	  telephony,	  television,	  data,	  and	  comput-
ing	  capacity	  within	  a	  single	  network,	  we	  can	  cut	  down	  on	  complexity,	  energy	  consump-
tion	  and	  maintenance,	  provide	  new	  services,	  and	  make	  the	  overall	  provision	  of	  services	  
more	  reliable.

There	  are	  also	  many	  questions	  at	  a	  deeper	  level.	  How	  can	  we	  describe	  and	  analyse	  
complex	  information	  systems	  effectively?	  How	  can	  we	  specify	  and	  measure	  the	  quality	  
and	  reliability	  of	  a	  system?	  How	  can	  we	  combine	  various	  different	  systems?	  How	  can	  
we	  design	  systems	  in	  which	  separate	  processors	  can	  co-‐operate	  efϐiciently	  via	  mutual	  
network	  connections	  within	  a	  much	  larger	  whole?	  Can	  we	  design	  information	  systems	  
that	  can	  diagnose	  their	  own	  malfunctions	  and	  perhaps	  even	  repair	  them?	  How	  can	  we	  
specify,	  predict,	  and	  measure	  system	  performance	  as	  effectively	  as	  possible?

In	  recent	  decades,	  Dutch	  researchers	  have	  been	  among	  the	   leaders	   in	   the	   ϐield	  of	  
IT.	  That	  gives	  this	  country	  a	  sound	  basis	  for	  achieving	  new	  breakthroughs,	  not	  only	  in	  
the	  form	  of	  exciting	  applications	  but	  also	  by	  ϐinding	  answers	  to	  pressing	  basic	  scientiϐic	  
questions.

By combining services such as telephony, television, data, and computing 
capacity within a single network, we can cut down on complexity, energy 
consumption and maintenance. 
• How can we describe and analyze complex information systems effectively?
• How can we specify and measure the quality and reliability of a system?
• How can we combine various different systems?
• How can we design systems in which separate processors can co-operate 

efficiently via mutual network connections within a much larger whole?
• Can we design information systems that can diagnose their own 

malfunctions and perhaps even repair them?
• How can we specify, predict, and measure system

performance as effectively as possible? 

http://www.knaw.nl/Content/Internet_KNAW/publicaties/pdf/20111029.pdf

SNE addresses a.o. the highlighted questions!
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Reliable and Safe!
This omnipresence of IT makes us not only strong but also 
vulnerable.
• A virus, a hacker, or a system failure can instantly send digital 

shockwaves around the world. 

The hardware and software that allow all our 
systems to operate is becoming bigger and more 
complex all the time, and the capacity of networks
and data storage is increasing by leaps and 
bounds.

We will soon reach the limits of 
what is currently feasible and 
controllable. 

http://www.knaw.nl/Content/Internet_KNAW/publicaties/pdf/20111029.pdf
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The constant factor in our field is Change!

The 50 years it took Physicists to find one particle, the Higgs, 
we came from:

“Fortran goto”, Unix, c, SmallTalk, DECnet, TCP/IP, c++,  
Internet, WWW, Semantic Web, Photonic networks, Google, 

grid, cloud, Data^3, App
to:

DDOS attacks destroying Banks and Bitcoins.

Conclusion:
Need for Safe, Smart, Resilient Sustainable Infrastructure.



CHANGE!



With knowledge comes power

With power comes responsibility

Apply your expertise with Ethics!


