
Ivo Ambrósio Amador

Vacuum, Surfaces & Coatings Group

Technology Department

Ivo Ambrósio Amador

Polytechnic Institute of Leiria

Computer Engineering

Started in November 2018

CERN, TE-VSC-ICM

Technology Department

Vacuum, Surfaces and Coatings Group

Interlocks, Controls and Monitoring Section

Supervisor: André Rocha

2

03-Sept-19Polytechnic of Leiria Scientific Research Report



Ivo Ambrósio Amador

Vacuum, Surfaces & Coatings Group

Technology Department

 Context – Vacuum at CERN

 Projects – VacCC + Exporter

 Challenges

 Experience / personal development

 Future Projects
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Context – Vacuum at CERN
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Largest vacuum system in the world

• Over 130km of vacuum chambers 

• Pressure between 10-4 and 10-12 mbar achieved by:

• ~15 000 pieces of control equipment

• How to supervise and control a system this large?
• ~300 PLCs (Programmable Logic Controllers)

• 7 SCADA (Supervisory Control and Data Acquisition) servers

LHC main view

PLC Siemens S7-300

How to configure such a control system ?
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Legacy version ( Machine Db Editor ) was 15 years old

• Progressively harder to develop/maintain

• Declining user base and support of underlying technologies

• Unpredictable behaviour

New version ( VacCC ) 

• Modern technologies with large support

• Micro services architecture
• Easy to maintain and to add new functionalities 

• Continuous integration
• Testing, which leads to more safety when changes are made
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VacCC
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• VacCC
• Database

o Stores configuration data

• Backend

o Application logic

• Frontend

o User interface

• Exporter
o Generates SCADA and 

PLC’s configuration files
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Projects Structure
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DatabasesDatabasesDatabases

Back End

Front End 

Client

vacdbeditor.cern.ch
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VacCC

• Didn’t have much experience with React.js

• Project is really big ( ~100k lines of code )

Export

• Project logic is really complex

• Performance s really important ( can take several hours )
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Challenges
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Both Very Critical ! Wrong configuration on the accelerator is quite dangerous!
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Experience / Personal Development

03-Sept-19

• Gained a lot of experience with all the technologies and practices used:
• Java Spring

• React.js

• Git

• Continuous integration

• Deployment with cloud technologies (openshift, docker)

• Learned a lot of good practices by both seeing the code from more 

experienced developers and from coding myself

• Working in an agile team
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• Finish exporter

• Develop vacMaster

• Move into SCADA development
• CLEAR accelerator

• General SCADA improvements
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Future Projects
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Thank you for your attention!
Merci pour votre attention!

Thanks to my ICM Colleagues

Questions?


