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FPGA as a multidisciplinary tool for 
scientific research and industry 

a practical example
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open logic interconnects science Outlook
● Setting the scene: FPGA
● Nikhef and its activities
● Sharing development efforts
● Technology forecast
● Open Source initiatives at CERN
● Oliscience in a nutshell
● OpenCores
● Closing thoughts
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open logic interconnects science FPGA

3

http://www.xilinx.com
http://www.altera.com
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open logic interconnects science Filling enormous FPGA
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open logic interconnects science About Nikhef
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open logic interconnects science Astroparticle physics

P.C. Budassi, "Observable 
universe on a log scale" (2016)
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open logic interconnects science Astroparticle physics: Km3Net

100m

~ 860m

640 strings
18 detecting units/string
11.520 detecting units Volume: ~5 km3

https://www.km3net.org/
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open logic interconnects science Accelerator physics: CERN LHC 

http://www.cern.ch



andy@oliscience.nlPaderborn 2018 – HIT Research group FPGA in research and industry 9

open logic interconnects science CERN ATLAS Experiment
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open logic interconnects science CERN ATLAS detector

http://atlas.cern
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open logic interconnects science CERN ATLAS DAQ
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open logic interconnects science FPGA in DAQ systems

https://atlas-project-felix.web.cern.ch/
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open logic interconnects science At the heart of the matter
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open logic interconnects science At the heart of the matter
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open logic interconnects science FPGA upcoming challenges
● complexity is exponentially growing

→ we already struggle to keep up
● FPGA are no more what they used to be 

gate arrays → full SoC → beyond
● access to hardware description needs 

           new development approaches
● new dev-skill sets to be devised and taught
● and… we should stop reinventing the wheel...
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open logic interconnects science Share is the name game

Share… why?
● Get the job done
● Avoid duplication effort
● Seeding of ideas 
● Free peer review
● A lot of testing done by third parties
● Sharing often comes bidirectional
● The sum is more than 1
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open logic interconnects science CERN efforts

to share…
or… 

to share more!

Javier Serrano from CERN
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open logic interconnects science CERN efforts

http://www.ohwr.org
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open logic interconnects science CERN efforts
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open logic interconnects science CERN efforts
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open logic interconnects science Oliscience team
● Alberto Alberton: (sales and marketing)

→ experienced entrepreneur 
→ angel investor in oliscience

● Leo Davoli: (legal and operations)
→ professional lawyer 
→ angel investor in oliscience

● Andrea Borga: (CEO and CTO)
→ seasoned digital design engineer
→ passionate technologist
→ open source enthusiast
→ the geek!
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open logic interconnects science About Oliscience

● Coached at Amsterdam 
Centre for Entrepreneurship

● Based at the Amsterdam Science Park

● Originating from the CERN-BIC at Nikhef



andy@oliscience.nlPaderborn 2018 – HIT Research group FPGA in research and industry 24

open logic interconnects science Oliscience in a nutshell

● Core business: FPGA technology
● Providing consultancy services 
● Innovating in the field of FPGA technology
● Driving the OpenCores.org platform: portal for 

the exchange of open source IP
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open logic interconnects science The “good old” OpenCores.org
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open logic interconnects science OpenCores.org in numbers
● Funded in 1999
● Frequented by >300.000 professionals
● Generating ~500.000 views per month
● Acquired by Oliscience in 2017
● Steadily increasing activity [up 30% from acquisition]
● Still strong identity, established trademark, 

consistent community, very specialized
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open logic interconnects science OpenCores.org purpose
● OpenCores brings together Digital Design Engineers
● access to specialized developers 

→ OpenCores offers precious insights
→ OpenCores pushes the frontier of possibilities

● make FPGA and gateware more accessible
● push! ensure that the best IP blocks are used and let 

them be improved further by the community
● pull! encourage more people to add their IP cores
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open logic interconnects science Oliscience goals
● Stimulate the community
● Offer an “impact metrics” to asses performance 
● Motivate designers to contribute
● Offer a forum for like-minds to meet
● Promote best-in-class design practices
● Provide consultancy services via the portal 

in the field of gateware design and support
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open logic interconnects science A call to action to partners
we develop, drive and promote 
the large OpenCores community

consisting of:
● Research institutions
● Universities
● High-tech corporates

you access resources on our portal
and contribute fostering common practices
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open logic interconnects science OpenCores → to the next level
● Grow community and increase content

→ many micro processors architectures
→ virtually all standard peripherals
→ a lot of general infrastructure cores

● Explore new fields 
→ High Level Synthesis languages, complex SoC systems 
→ Data Centres, HPC clusters, hardware acceleration

be the reference market place where 
new ideas are exchanged and advanced
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open logic interconnects science Premium partner

“[…] We are working on the opposite 
extremes of physics, but we are using 
the same technology. This collaboration 
allows us to share ideas and reuse FPGA 
designs, which will help to speed-up the 
process of engineering the tools for 
science.”- Daniel Van der Schuur
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open logic interconnects science Consultancy customer
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open logic interconnects science Think different future perspectives

M.C. Escher, "Prentententoonstelling" (1956)

● Fight “engineering inertia”
→ look for changes

● Embrace and engage
→ look for alliances

● Cross-contaminate
→ dare to share
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Thank you

www.opencores.org
www.oliscience.nl

LinkedIn: https://www.linkedin.com/company/oliscience/
Twitter: @Oliscience101

+

http://www.opencores.org/
http://www.oliscience.nl/
https://www.linkedin.com/company/oliscience/
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