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• Introduction

• EP Software Tools:
• Informative Databases (DB)
• Facilities Data Management (DM)
• Users Data Management (UM)
• Controls, GUIs DAQ and Data Display (OP)

• Common CERN-IT Software Technologies

• Maintenance & Operation (M&O)

• Conclusion
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Databases

Data Management

User Management

GUI & Displays



• History:
• 1999-2012: handling information of the IRRAD facility (EA-T7)

• “samples manager” on local PC (M. Glaser), manual handling of irradiation data

• 2013-2014: CERN accelerators unavailable (LS1)
• CERN web databases idea (on-line from 2017)

• 2015-2018: new IRRAD facility, increase in experiments throughput
• Control of dedicated IRRAD equipment, information displays, etc.

• IRRAD Data Manager (https://www.cern.ch/idm)

• Recent times (2019-2023):
• Improving features of existing tools (data exchange with TREC, etc.)

• extension to external facilities (ITA @ FNAL, etc.), handling of EU-projects
data (TA) and CERN PS & SPS User Schedule Management, etc.

• Development, M&O based on EU-project funds:
• AIDA / -2020 / innova, RADNEXT, EURO-LABS (+ CERN contributions)

• expertise concentrated in EP (mainly EP-DT-DD)

Introduction
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https://www.cern.ch/idm


DB: Irradiation Facilities Database

14 July 2023 F. Ravotti (EP-DT) | EP Software Tools - INDICO 1307835 4

A unified entry point for CERN and worldwide irradiation facilities with an essential collection of information
https://www.cern.ch/irradiation-facilities/

Databases

https://www.cern.ch/irradiation-facilities/


DB: Irradiation Facilities Database
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• Platform listing essential information of
CERN and worldwide irradiation facilities:
• open source developed by CERN-EP

• EU-funded: AIDA-2020, now RADNEXT
• list infrastructures across application domains
• information under the responsibility of facility

coordinators:
• automatic annual reminders for updates
• information validated by database admin

• ~210 entries initially listed (2017) from “paper” data
collections, webpages, etc. (often outdated)

• Today:
• 234 valid facility entries (update Nov. 2022)

• 85% EU, 11% America, 4% Asia/Australia
• ~10k visits since launch

Piwik web statistics (CERN)

Location of the facilities in the database

Databases
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DB: Irradiation Facilities Database
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Databases

https://indico.cern.ch/event/1099489/


DB: Test-beam Facilities Database
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• Platform listing essential information
of CERN and worldwide test-beam
facilities:
• “Twin” platform with same functionalities:

• requested by the community (BTTB)
• the PS/SPS Physics Coordinator is the

responsible for the data review
• Today:

• 19 facility entries (and 37 beamlines)

• Entries being updated (Jul. 2023)

https://test-beam-facilities.web.cern.ch/CERN Directory

Databases

https://test-beam-facilities.web.cern.ch/


DB: Databases Software Stack
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DM: Irradiation Experiments Workflow

14 July 2023 F. Ravotti (EP-DT) | EP Software Tools - INDICO 1307835 9

Before

During

After

see B. Gkotse PhD, (2020):
https://cds.cern.ch/record/2743492

Data Management

old IRRAD

new IRRAD

https://cds.cern.ch/record/2743492


Operation Dosimetry

DM: IRRAD Data Manager (IDM)
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A unified data management tool
for Irradiation Experiments follow-up

DosimetryOperation

ARAMIS Project
(collaboration HSE-RP)

Data Management



DM: IDM Software Stack
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DM: IDM In Other Facilities
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• cloning and adapting IDM to other facilities
• according to identified requirements

• deployment using the OpenShift platform
• development & deployment:

• GIF++ @ CERN
• ITA @ FNAL, ENEA-FNG @ LNF (ongoing)

IDM Prototype at ENEA-FNG

IDM at GIF++

IDM at ITA

Data Management



UM: RADNEXT TA Proposals Portal
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• RADiation facility Network for the EXploration of effects for indusTry and research
• EU-project coordinated by CERN ATS including 30 beneficiaries, 9 partners & 32 facilities (EU + Canada)
• >6000 h. of EU-funded irradiation beam time made available to the worldwide radiation effects community

(mostly electronics) via Transnational Access (TA)
• Portal for TA proposals submission, evaluation and facilities assignment

https://radnext-ta-portal.web.cern.ch/

User Management

https://radnext-ta-portal.web.cern.ch/


UM: RADNEXT TA Proposals Portal
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UM: Portals Software Stack

14 July 2023 F. Ravotti (EP-DT) | EP Software Tools - INDICO 1307835 15

data analysis tools for research activities
(ML, NLP, etc.) performed on text data J. Szumega PhD project ongoing

(MINES PSL [FR] and CERN-EP)

User Management



UM: PS & SPS User Schedule Management Tool
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# days / year differs
over the years!

Consistently high levels
of relative utilisation
(more than 100%)
due to scheduling
additional parallel and
parasitic users!

User Management



UM: PS & SPS User Schedule Management Tool
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• Intended Workflow (Simplified)

Annual call for beam requests: users submit proposals for beam time

Preliminary user schedule based on constraints & priorities.
After feedback from experts (SBA, EP-SO, services, etc.) & users,
the schedule is released

Periodical meetings based on the released schedule. Inform
users & stakeholders about ongoing beamline operation

Manage changes from users or ACC schedule,
update and maintain user schedule

Reporting to scientific committees, statistics
about usage of resources, etc.

Main features:
• External users’ access

(lightweight accounts)
• Handling “volatile” user data: high degree

of uncertainty in some parameters
• Highly iterative process: output of this

process is typical input to tools such as
ASM, etc.

           Beam Request         

         Planning /          

Scheduling       

         Feedback &         

Review        

         Change          

Management       

         Reporting &         

Statistics       

         Ongoing          

Organisation       

User Management

https://asm.cern.ch/md/schedule


UM: PS & SPS User Schedule Management Tool
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• Challenges:
• Increasingly overbooking, handling acceptance /

rejection (parallel running, parasitic usage, etc.)

• Increased rescheduling due to delays and
cancellations

• Until 2022: user requests, schedules,
requirements, etc. managed “manually” (set of
disconnected scripts, emails, spreadsheets, & ad-
hoc solutions

• Consequences:
• Increasing manual & repetitive work
 not scalable, strain on limited resources

• No coherent long-term picture of the data
 difficult to derive KPIs & optimize based on data

• Limited transparency towards the users

• Example - Year 2023(*):
Very high number of user-requested changes to the schedule

• East Area:

• North Area:

 21 versions of the schedule so far (9 since the first published version!)

Change Category # Of Activities # Of Weeks

Change run slot (time location) 12 21

Cancellation / Withdrawn by Users 1 1

Request for Additional Beam Time 6 6

Change Category # Of Activities # Of Weeks

Change run slot (time location) 50 65

Cancellation / Withdrawn by Users 9 12

Request for Additional Beam Time 18 34

(*) only data until 13/07/2023 and User Schedule v1.6.0

User Management



UM: PS & SPS User Schedule Management Tool
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• Solution:
Unified data-base driven software solution

1) Improve the service to the users:
• Diverse user groups  adapted data model

• Include feedback, reviews & comments into data model
 increase transparency, traceability & accountability

• Improved handling of user requirements & constraints
(beam-lines and user groups schedules are interlinked)

• Improved management of user roles & succession
 targeted communication

• Quicker turnaround for change management

2) Keep the UM scalable (increasing demands & constraints)

3) Improve reporting (future optimization of resources)

• Challenges:
• Increasingly overbooking, handling acceptance /

rejection (parallel running, parasitic usage, etc.)

• Increased rescheduling due to delays and
cancellations

• Until 2022: user requests, schedules,
requirements, etc. managed “manually” (set of
disconnected scripts, emails, spreadsheets, & ad-
hoc solutions

• Consequences:
• Increasing manual & repetitive work
 not scalable, strain on limited resources

• No coherent long-term picture of the data
 difficult to derive KPIs & optimize based on data

• Limited transparency towards the users

User Management



UM: PS & SPS User Schedule Management Tool
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https://ps-sps-users.web.cern.ch

User Management

https://ps-sps-users.web.cern.ch/


UM: PS & SPS User Schedule Management Tool
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Implementation Detail: Modular Design

• The Tool is composed by modules

• Potential for reuse / shared development of

some components with other software tools

• Some functionality also available in other

tools at CERN (i.e., Greybook, ASM, etc.)

• Some modules address requirements

specific to the PS & SPS User Management

• Strategy:
• Enable interfaces to external services / tools

• Leverage modularity once development is

mature enough to clearly define interfaces

User Management



UM: PS & SPS User Schedule Management Tool
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• Beam Requests & User Schedules 2023 already handled using
the new tool (first version). As of June:
• Approx 100 beam requests
• Approx 200 scheduled runs, 380 Users

• first MS due at the end of August 2023:

• First implementation ready achieved 02/2023!

• Ongoing Development & Improvements:
• Enable users to perform some data maintenance on their own
• Improve change requests & schedule maintenance
• Leverage synergies with other EP software tools
 spin out modules into reusable components. Exploratory work
started by summer student 2023 (D. Vasquez)

• statistics and reporting
• Handling EURO-LABS TA applications & funding

• Future Development Goals:
• Improvements in visualization & archival of schedule iterations
• Optimization, performance & scalability improvements
• Update the data model

EURO-LABS Statistics (07/2023)

• 42 projects requested funding in 2023

• for 78 separate visits

• In 2023 (first year of the project):
• Approximately ×2 the number of access units

requested (planned for the full project in 4Y)
• Approximately ×3 the budget requested that

was planned for all the 4Y project duration (3Y of
CERN test beams), representing a 9-fold
overbooking of resources!

• More stringent reimbursement rules without
reduce the number of projects or visits!

• Notes:
• The workload and complexity scales

with the number of visits!
• There is a close connection between

change requests / schedule changes and
EURO-LABS TA application management

User Management



UM: PS & SPS Management Tool Software Stack
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OP: IRRAD Controls, GUIs
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Graphical User Interface (GUI)

Ethernet
RS232

Motor Control Unit

Brainboxes

AD6

RS232

KOLLMORGEN AKD

Telnet

• custom-made IRRAD equipment
• movable stages & conveyer operating in

harsh radiation environment:
• stepper / AC motors, radiation monitors, environmental

and position sensors, cooling systems, cryogenics, etc.

• adapted to EP users’ needs allowing
flexibility to perform irradiation experiments

• reliability & RP constraints in radiation
environment

Driver

M300

New interface with open-source technologies

GUI & Displays



OP: DAQ & Beam Display
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BPM

p+

BPM detector

BPM server

Real-time
beam data

GUIs
(BE-CSS)

p+

BPM DAQ
(firmware for data-taking)

https://op-webtools.web.cern.ch/irrad/

(data processing software)

Development
of back-end

software
(EP-DT)

NXCALS
Accelerator

logging
system

2021

CMW server

© E. Matli (BE-CSS)

GUI & Displays

https://op-webtools.web.cern.ch/irrad/


OP: Tools Software Stack
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IRRAD BPM ArchitectureIRRAD Controls

GUI & Displays



Common CERN-IT Software Technologies
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CERN Authentication and Authorization (SSO)

Hosted on GitLab

Deployed on OpenShift or OpenStack

CERN IT Databases:
• Oracle
• Database on Demand (MySQL, PostgreSQL)

CERN APIs (e.g., InforEAM)

Accelerators’ Services:
• NXCALS
• Control Configuration Database (CCDB)
• Timber



Maintenance and Operation
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Technology What’s needed ? Impact Frequency (*) % Effort (**)

Libraries and API changes
Code modifications according
to the changes. Validation and
testing, etc.

Critical for
tools operation
and computer
security

few times / year ~10%

CERN IT Database version
upgrades and interventions

Adapting outdated code and
ensuring software tools
operation

few times / year ~5% (max.)

Security changes and updates
(GIF++ e-log, APEX-gamma, etc.)

Data back-up, applications
updates, etc.

monthly
(regular) ~10%

Authentication (SSO) upgrades New software configurations
and code adaptation every few years ~20%

IT infrastructure upgrades (e.g.,
DFS to EOS, VMs, OSs, etc.)

Change of application host and
software configurations every few years ~5%

OpenShift upgrades
Rebuilding and redeploying
code with new images,
ensuring compatibility, etc.

every few years ~5% (max.)

(*) not considering CERN IT policy changes, outdated software changes or re-deployment
(**) for one expert on annual basis (best guess based on past operational experience)



Conclusion
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• Ecosystem of IT informative & management tools developed in EP:
• Last, but not least, the PS & SPS User Schedule Management Tool based on standard

CERN-IT technologies, on the previously developed tools and on the experience and
knowhow built in EP-DT

• Tools became essential to manage the increasing:
• number of users / experiments in the EP facilities (irradiation and test-beam areas)
• additional commitments coming from EU-funded projects (TA applications, etc.)

• exploited & consulted by thousands of users (CERN / external)

• Tools development, M&O strongly based
on external EU-funds:
• resources & manpower fading out soon

• How to insure operation & continuity ?
• need to define a strategy, support (CERN?), etc.

Tool 2023 2024 2025 2026
(LS3)

DBs

DM

UM

IRRAD OP

 AIDAinnova funds

 RADNEXT funds

 EURO-LABS
funds



home.cern
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