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• CERN Configuration Management Organisational Structure

• Configuration Management Mission

• Accelerators Perspective on Configuration Management 

• Naming, Layout Database, Hardware Baselines, Change Management, Panoramas, Overall Process

• Accelerators’ Sector Experimental Areas Configuration Management (Giulia Romagnoli)

• CMS Experiment Configuration Management (Stephane Bally)

Outline
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• Accelerators

• Centralise configuration management processes.

• Located in the Engineering Department –

Accelerator Coordination and Engineering Group –

Configuration and Layout Section.

• Ensure the configuration management of all primary 

beam lines (~50km of beam line)

CERN Configuration Management Organisational
Structure

• Accelerators’ Sector Experimental Areas 

• East Area, North Area, AD etc. = BE-EA group. Activities to be presented by Giulia Romagnoli

• LHC Experiments (example today from CMS)

• LHC experiments - CMS = EP-CMX group. Activities to be presented by Stephane Bally
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Several actors for configuration management
• Primary beam lines: EN-ACE-CL
• Experimental areas (North Area, East Area…): BE-EA
• nTOF: SY-STI
• ISOLDE: BE-OP
• LHC experiments - CMS

CERN Configuration Management Organisational
Structure
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AD target area example - Configuration management responsibilities sharing

Slide courtesy of A.L. Perrot (EN-ACE)



Provide a clear and coherent representation of the CERN 
accelerators, experiments and facilities at a given point in time.

Using various engineering tools, databases, and processes.

Working with various stakeholders across the organisation.

Configuration Management Mission
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Accelerators Perspective on CM
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Documentation

Configuration Items

Hardware Baselines / Product 

Breakdown Structures
Layout – sequence of 

functional positions

Change Management

Naming

Panoramas



Stores the names/codes of 
all accelerator equipment.

Coherence ensured by the 
naming service (EN-ACE-
CL), in conjunction with 
equipment groups.

Equipment codes defined 
according to naming 
conventions that are agreed 
and defined through Quality 
Assurance Plans / with 
Quality Assurance teams

Accelerators Perspective on CM
Naming Portal
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Link to Naming Database

https://naming.cern.ch/naming/ui/


Accelerators Perspective on CM
Layout Database
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Stores the sequence of the accelerators and transfer lines components 

Time versioning

Development by BE-CSS

Slide courtesy of A.L. Perrot (EN-ACE)



Accelerators Perspective on CM
Layout Database
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Sextupole

Magnet

PR.XSE01.A

Sextupole

Magnet

PR.XSE01.B

Bending Magnet

PR.BHR00

Beam Direction

Not to scale!

Layout – sequence of 

functional positions

Stores a lot of 

additional data, 

information and 

links! 



Accelerators Perspective on CM
Layout Database
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• Hierarchy of classes, sub-classes and configuration items

• Stores approved documentation over the full life-cycle

Accelerators Perspective on CM
Hardware Baselines / Configuration Items

25 April 2023 T. Birtwistle (EN-ACE-CL) - 2023 EIROforum Workshop on Configuration Management - CERN 11

(ATS quality service)



Accelerators Perspective on CM
Hardware Baselines / Configuration Items
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Beam Direction

Bending Magnet Type 

PXMU_HRCWP

Sextupole

Magnet Type 

PXMXNBAFWP

Sextupole

Magnet Type 

PXMXNBAFWP

Hardware Baselines / Product 

Breakdown Structures
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• Document released in EDMS

• Types / Functional position creation  in 

Layout DB, push to INFOR if requested

• Cross-check optics files with optics 

physicists

• Data in Layout DB available for Survey 

Team

SRR/ECR
(Space Reservation Request / 

Engineering Change Request)

Major change impacting 

operation / beam optics/ 

environment

(Form/Fit/Function 

change)

Circulation and 

approval

Presentation to 

Executive Committee 

IEFC / LMC 

ACE-CL

Configuration 

Managers

Technical review of 

the document

Via EDMS

• Activity by ACE-CL

APPROVED

• Documents, drawings, models linked to Layout DB

• Panorama capture and linked to Layout DB/GIS
Equipment 

installation

Survey 

preparatory 

work

Handling Changes in the Accelerators
Process

Inform Integration (INT) team

Inform Organisation and scheduling (OSS) team

CL, INT & OSS 

agreement

Document inserted in Track-it follow-up tool 

Comments follow-up

• Activity by other teams Slide courtesy of A.L. Perrot (EN-ACE)

Separate Asset Replacement 

Request Process (ARR) also 

available for critical asset 

replacements (like-for-like)



• 360-degree visualisation of the CERN 
accelerators and facilities.

• Started in 2013 by EN-ACE-CL.

• Initially covered only primary beam lines. 
Now extended to many surface buildings, 
service tunnels, and experiments.

• Used by many groups across CERN for 
preparing interventions, checking layouts 
etc. (minimize radiation exposure, save 
time etc.)

Panoramas
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Panoramas (CERN internal)

Outreach version

https://panoramas.web.cern.ch/#panoramas
https://panoramas-outreach.cern.ch/index.html


Configuration Management Process
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Drawing code

D/C1/C2

Documents

Hardware baselines

Items

Equipment code

3D MODELS

Types

Functional Positions

Capture

Registration

MAD-X SEQUENCE FILES 

OR

PHYSICS FILES

Action by ACE-CL

Action by other teams

LHC 3D environment

LHC consolidated Layout Drawings

MACHINE 

OPERATION

EQUIPMENT 

ALIGNMENT

DMU

Slide courtesy of A.L. Perrot (EN-ACE)



T. Birtwistle et al., “360 Degree Panoramic Photographs During the Long Shutdown 2 of the CERN 
Machines and Facilities”, IPAC 2021, Campinas, Brazil, WEPAB315 -
https://accelconf.web.cern.ch/ipac2021/papers/wepab315.pdf

S. Bartolomé Jiménez et al., “CERN Accelerators Topology Configuration: Facing the Next LHC 
Long Shutdown”, IPAC 2017, Copenhagen, Denmark, THPAB145 -
https://accelconf.web.cern.ch/ipac2017/papers/thpab145.pdf

M. Barberan Marin et al., “Integration, Configuration and Coordination: from Project to Reality, at 
CERN”, IPAC 2016, Busan, S. Korea, TUPMW003 -
https://accelconf.web.cern.ch/ipac2016/papers/tupmw003.pdf

Some Associated Reading
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https://accelconf.web.cern.ch/ipac2021/papers/wepab315.pdf
https://accelconf.web.cern.ch/ipac2017/papers/thpab145.pdf
https://accelconf.web.cern.ch/ipac2016/papers/tupmw003.pdf


Coherence is key! 

Conclusion
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Thank-you for your attention
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Configuration Management for Experimental Areas
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Experimental areas started adopting the CM strategy in 2019 following the 

strategy in place and already implemented by EN-ACE for the accelerators: 

- NEW CM for East Area: completely renewed with East Area Renovation 

Project (2019-2021)

- AD and ELENA with Transfer lines CM started by EN-ACE and taken 

over by BE-EA in 2019

- HiRadMat CM started by EN-ACE and taken over by BE-EA in 2019

- NEW CM for North Area: Configuration Management implementation in 

the framework of the NACONS project.

EXPERIMENTAL AREAS CHALLENGE →

Beamlines subject to frequent modifications following requirements of the Users 

and Experiments

BE-EA Group is responsible for CM, coordination and for beamline equipment!!



Configuration Management Definition
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The main elements used by the BE-EA group to develop the CM strategy are: 

- Hardware Baseline: Product Breakdown Structures in EDMS (DOCUMENTS Quality Control)

- Layout Database: Sequence of functional positions  = space management

(Integration and Installation Drawings + Survey Data)

- Naming: verify and registering all equipment codes on Naming Portal (ATS Sector Quality)

- Infor and EAM Light: ASSET Management 

Provide a clear and coherent picture of the status of a BEAMLINE at a given point in time.

Automatic generation of the sequence file 

to import in MADX for beam optics

The Configuration Management is a strategy applied to the Experimental Areas with the final goal of:



BE-EA Configuration Management Tools
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FUNCTIONAL POSITIONS

+

TYPES

EQUIPMENT CODES

EQUIPMENT and LAYOUT DRAWINGSITEMS

+

ASSETS

+

HARDWARE BASELINES

DOCUMENTS MANAGEMENT

(FUNCTIONAL POSITIONS)

3D MODELS

INTEGRATION

BEAMLINES 

SEQUENCE FILES

CERN GITLAB

NAMING CONVENTIONS

DOCUMENTS TEMPLATES

SURVEY DATA

MAPS and PICTURES

SYNOPTICS



Beamline Configuration - Studies

25 April 2023 G. Romagnoli (BE-EA) - 2023 EIROforum Workshop on Configuration Management - CERN 22

Physics simulations → BDSIM (Geant4) / FLUKA model 

The Experimental Areas are hosting a large variety of experiments/users asking different 

setting and special configuration of beamlines. To cope with these request, beamline 

physicists are running simulations and calculating beam trajectories and optics.  

The NEED could be of a different nature:

- New component

- Functional change (different configuration)

- Layout change

- Beam-matter interactions

The physicists may also help in designing and modifying existing beamlines for future 

experiments.



Functional Positions – Beamline Structure
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Beamlines functional position structure is stored time dependently on Layout Database (LD) tool. LD is the 

reference tool that centralize all information and data with links to the other database.  

EQUIPMENT CODES

NAMING CONVENTIONS

DOCUMENTS TEMPLATES

All positions and equipment codes follow a specify convention agreed with the 

different equipment groups and stakeholders



Hardware Baseline - ITEMS
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The hardware baseline is a breakdown structure on EDMS of the components of the beamline collecting all ITEMS there present and all 

important documents. 

All ITEMS are linked to the functional positions in Layout database defining the nature of the positions, the dimensions, the responsible, …  



TYPES - ITEMS 
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FUNCTIONAL POSITION –Where?

TYPE = ITEMS – What? Shape and Color / Family Name

Place / Where it is located?

BEAMLINE

Line.Magnet 7 Line.Magnet13

Line.BI 8 Line.BI9

Line.Vacuum13

Magnet MCB

BI BLM BI BTV

Magnet MCB

Vacuum chamber

Line.Vacuum14

Vacuum Bellow
Line.BID17

Beam Stopper

TYPES

PART

Items are the “virtual objects”, results of the design studies collecting all technical information, specifications, drawings, 3D assembly models,…  



ASSETS
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ASSETS are the physical instances of a specific ITEM

All ASSETS are linked to the functional positions in Layout Database

The assets management tool 

used is Infor EAM used also 

for work orders, preventive 

maintenance, … 



Installation
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SURVEY DATA

MAPS and PICTURES

All positions DCUMs are 

exported to the survey 

database to allow the 

alignment and positioning of 

the elements 

Panorama contact person: T. Birtwistle, EN-ACE-CL



Beamline Sequence File 
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BEAMLINES 

SEQUENCE FILES

CERN GITLAB

BDSIM / Fluka software is used for beam-matter 

interactions, radiation protection studies, and to 

provide background fluxes for experiments

From Layout Database is possible to automatically extract (and save in Gitlab) the beamline sequence file containing: 

- Functional positions and expert names

- DCUM (cumulative distances) and optical lengths of elements

- Strength/angles variables and values

The sequence file is used as input into MADx software that is used for optics studies.

Complete beamline built automatically 

from library of components and 

magnetic field maps from MADX 

model from layout database



Beamline Operation
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AFT (Accelerator Faults Tracking), Checklist and ASM are used to monitor the status of the beamline during operation and shutdowns. 

AFT used to declare faults and monitor availability and performance of the machine.

The faults are linked to the functional positions in Layout and to the ASSETS 
ASM (Accelerator Schedule Management) tool is being set up to have the 

schedule of the users/experiments with the details of the requests



Synoptic – Beamline Configuration
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NEED

- Schematic representation different configuration of beamlines

- Long term configurations, weekly changes….

POSSIBLE APPLICATIONS

- User/experiments requests with hystorical trace of configuration

- Vacuum layout with “live” pump and valve status

- CESAR status of beamlines elements

- Coordination meetings: layout drawings or 3D models

- Documents: schematic missing often reducing clarity of the document



Beamline Synoptic (Under Development)
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BEAMLINE

Magnet Name Magnet NameBI Equip BI Equip

Vacuum Comp
BID

Status on the dd/mm/yyyy

Relative position of component

Overall dimensions 
of component

From XXX meters (granularity and graphical zoom possibility?)
To XXX meters

Configuration XX at time XX:

Work in progress of BE-CSS, BE-EA group

In collaboration with EN-ACE

Future development: since experimental beamlines areas are continuously evolving, to facilitate beamlines coordination and changes of physical configurations, a data-

driven time-dependent schematics is under study to provide a intuitive overview of the beamline automatically linked to Layout Database structure.



Document Quality Management 
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At CERN documents are stored and organized inside: 

EDMS CERN's Engineering Data Management Service

→ The important documents are circulated and approved trough official EDMS process by DOCUMENTS 

MANAGERS in the framework of the configuration management strategy

Procedures ad quality processes are listed inside the Quality website at CERN

TEMPLATES are available inside the Quality CERN website: Templates (cern.ch)

https://quality.web.cern.ch/quality/index.html
https://quality.web.cern.ch/quality/templates.html


Document Quality Management
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HB Documents, 

ECRs, Specifications

Author wanting to 

create/save/register a 

document in EDMS

BE-EA 

Documents 

Managers

EATM
APPROVAL

IEFC 
Informed

IEFC 
APPROVAL

Document involves discussions on:

Budget, Resources, Operation constraints

Conflicting experiment requirements

Document approved 

with minor implications

EATM
For information

Other “official 

approval process” 

documents

BE-EA 

Documents 

Managers

DOC-Owner 

Documents

Registration of document on EDMS 

by document authors
Possible help of Document Managers to know 

where to save and how to register the 

document…

Official circulation 

of document with 

EDMS processes

Official circulation 

of document with 

EDMS processes

EATM (Experimental Areas Technical Meeting)

LHC Injector and Experimental Facilities Committee (IEFC)

NEED FOR 

A 

CHANGE

Document managers of BE-EA are helping authors to correctly treat/circulate/store their documents 

https://indico.cern.ch/category/4286/
https://indico.cern.ch/category/14658/
https://indico.cern.ch/category/14658/


Document Approval Process Management
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JIRA project considering each EDMS document as a JIRA ISSUE to be treated by the Document Managers

Document WORKFLOW



Document Approval Process Management
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DOCUMENTS WORKFLOW

JIRA PROJECT for EA Document Circulation  

Experimental Areas Documents - CERN Central Jira

All documents treated by the document managers are stored inside a JIRA project, where a Kanban board 

is used to have an overview of the documents circulating and to monitor the documents status

See DEMO tomorrow

morning at 9.00!!

https://its.cern.ch/jira/projects/EADOC/summary


Coherence is key! 

Conclusion
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Thank-you for your attention



Coherence is key! 

Conclusion

25 April 2023 G. Romagnoli (BE-EA) - 2023 EIROforum Workshop on Configuration Management - CERN 37

Thank-you for your attention

SYNOPTIC

ASSET

OPERATION

ASM 

Checklist

OPTICS
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CMS Experiment Configuration Management

Organizational Structure
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Experimental Physics (EP) Department

• 800 Members of personnel

• 12000 Users from their Home Institutes

• 4 LHC Experiments (ALICE, ATLAS, CMS, LHCb)

• 3 Support Groups

➢ Detector Technology

➢ Electronics Systems for Experiments

➢ Software Development for Experiments

CMS Experiment Groups

• DAQ & Trigger

• Physics, Software & Computing

• Organization

• TOTEM

• Experiment Systems

➢ Safety, Coordination and Infrastructure

➢ Engineering & Integration

➢ Detector Applications



Technical Coordination

Future Configurations

➢ Study & Design

➢ Build & Commission

Present Configuration

➢ Maintain

CMS Experiment Configuration Management

Project Management
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Detector Systems

Future Configurations

➢ Study & Design

➢ Build & Commission

Present Configuration

➢ Operate

➢ Maintain

Past Configuration

➢ Recycle / Dispose

Upgrade Coordination

Future Configurations

➢ Study & Design

➢ Build & Commission

Run Coordination

Present Configuration

➢ Operate (DAQ System)

Offline & Computing Coordination

Past, Present & Future Configurations

➢ Simulation (Digital Twin)



CMS Experiment Configuration Management

Product Management
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Facility Level

Products

System Level

Products

Equipment Level

Products

Virtual (Past/Present/Future)

Product

Physical (Present)

Product

Geographic Naming

Functional Naming

Functional Naming Serialized Naming

Catalogue of

Product Items

Inventory of

Product Assets

Surface Sites & Underground Tunnel / Caverns

Physics Detectors, Detector Auxiliary Systems, Infrastructure & Machine-Experiment Interfaces

Cables, Electronics, Equipment & Tools

Product Representations

(Digital Twins)



CMS Experiment Configuration Management

Asset Management
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Asset

Data & History

Item

Specifications

Functional Position

Data



CMS Experiment Configuration Management

Product Lifecycle Management
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System (Tracker Detector) Validity & Versioning

CMS Experiment Program/Project Schedule

➢ Product Operation (Physics Run) & Maintenance (Technical Stop) Lifecycle Timeline

➢ System of Systems
Present Validity

Past configuration Future configuration
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CMS Experiment Configuration Management

Long Shutdown 3 (2025-2028) Maintenance Project
Final LS3 ConfigurationInitial LS3 Configuration Intermediate LS3 Configurations

LS3 Maintenance Schedule
by Systems, by Activity Types

Systems’ Configurations

Maintenance Activity Procedure

Bill Of Materials

Facility/Activity Safety Map



CMS Experiment Configuration Management

Information Systems Architecture
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Safety, Quality, Project Management, Product Engineering and IT

CMS Roles & Persons

Surface and Underground

CMS Facilities

Design, Manufacturing, Operation, Maintenance, Transport, Storage, Disposal

CMS Activities

Physics Detectors, Detector Auxiliary, Infrastructure, Machine-Experiment Interface

CMS Systems

CERN

GIS Portal

CERN

IMPACT Tool

Cable Types, Equipment Types

CMS Catalogue
CERN

EDMS, SmarTeam Tools

Cables, Electronics, Equipment, Tools

CMS InventoryCERN

InforEAM, TREC Tools

Naming Conventions

CMS Standards

CERN

QA Policy

CERN

HR

Radiation Protection

CMS Safety

Upgrade, Technical, Safety meetings

CMS Projects

CERN

INDICO, EDMS Tool



Coherence is key! 

Conclusion
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Thank-you for your attention

ASSET
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