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Overview of Vacuum at CERN

ALICE

Beam and insulation vacuum \J
: AD

.
> 130 km of vacuum chambers across all accelerators

ATLAS

BOX(
1872 (157 m))|

p ISOLDE

Pressure range from 104 to 1012 mbar controlled by: . Y-
~3000 vacuum pumps s
~3000 vacuum gauges
~500 sector valves
How to supervise and control such a large system?
7 SCADA servers TE-VSC-ICM
~300 PLCs l\

Backboned by vacuum-specific software
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Vacuum Controls Architecture LHC main view

SCADA (Supervisory Control And Data Acquisition)
Communicates in real-time with controllers running the vacuum process
Presents data to operators by an user interface (Ul) in order to:

Check the process / react to alarms / interact with devices
Archives historical data
Operators can check what happened in the past

PLC (Programmable Logic Controller)
Connected to vacuum controllers and field equipment
Communicates with vacuum SCADA

I
nuEnG

PLC Siemens S7-300

How to configure a large control system ?
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Configuring a Vacuum Control System
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VacCC — Vacuum Control Configurator

Vacuum Control Configurator (legacy) '_j
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SCADA
configuration

files
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Export Memory

Mapping
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: . N PLC
Reduces human mistakes by performing data validation Configuration

Simplifies the management of the vacuum devices files
Generates SCADA and PLC configuration files
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VacCC - Problems with legacy application

Oracle ADF* Framework lacks support

Written in Java 6 (released Dec 2006)

Running ADF on new Java versions causes unpredictable behavior
Progressively harder to develop and maintain

User base is declining, only used in legacy projects

Interest over time

|4
N
W
A

Note

*ADF: Oracle Application Development Framework
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New VacCC — Motivations

Rewriting the VacCC Editor with:
Modern technologies with large support
Big set of components available to re-use

Modern test-driven development approach

Easy to maintain & expand current functionalities
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New VacCC - Objectives

Migrate from obsolete technologies

Porting from a standalone application to a web application

Take advantage of a microservice architecture

Improve usabllity
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New VacCC Editor - Project Organization

Frontend Exporter

Application Logic « Stores configuration data * User interface * Generates SCADA and PLCs
Handle requests from user interface +  Extra data validation configuration files
Authentication and authorization * Under development

Data validation
Interact with the database

My main contributions
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New VacCC = Architecture

VacCC - Before VacCC After

Front End
(UI)

Exporter Backend

Monolithic architecture: Microservices architecture:
« One big application « Different functionalities = different components
« One component failure will cause the whole system to fail * Allows incremental implementation

* Mix different programming languages and frameworks
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New VacCC Editor — Workflow

. Types http://vacdbeditor.cern.ch

A 4

Web Browser

Vacuum Control
User

Returns data to the front end
API calls

Front End
Server

Back End
Server

vacdbeditor.cern.ch j

Queries to DB| | Returns query results

-

Databases |OQORACLE
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Challenges

New VacCC
Several use cases to cover for the DB

Databases logic very challenging and interconnected with external
databases

Replicate all databases for test purposes
Critical nature of the application: failure can lead to vacuum downtime

In general

Takes time to be productive in all vacuum applications (SCADA, DB editors,
vacuum monitoring)
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Competences

Skills acquired/improved:
Web technologies (JavaScript, React, REST)
Programming (Spring Boot)
Databases (Oracle, PL/SOL)

Continuous Integration/Deployment (GitLab Runner, Docker)

Siemens WInCC-OA (SCADA)

Agile Methodology (Scrum)
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Currently (FELL)

Frontend Exporter

My main contributions
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Currently (FELL)

Frontend Exporter

My main contributions
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uestions?
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