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https://indico.cern.ch/event/752949
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@) ... and downs

Large Hadron Collider: Weasel causes
i h—; o Shutdown https://www.bbc.com/news/world-europe-36173247
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Accelerator Fault Tracker: What is it?

Operators register faults — providing a very broad overview of
accelerator behavior, but lacking details for targeting improvements

AFT is a software application to:
Ensure consistent and objective fault tracking for the CERN accelerator complex

System experts register faults via dedicated tools
(Jira, AMMSs, Excel, etc.) that are not easily shared —
resulting in a very detailed system specific view, but

lacking information on overall accelerator impact

()
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AFT: Why was it invented?

Beam Performance

KPI

Integrated
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Hardware Performance Operational Efficiency
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AFT History...

LHC Availability Working Group (AWG) launched (chairs: B. Todd, L. Ponce, sc.
Secretary: A. Apollonio), reporting to LHC Machine Committee

Accelerator Fault Tracker (AFT) proposed to have objective view of LHC availability
B. Todd / L. Ponce / A. Apollonio together invented Cardiogram data view
C. Roderick joined as partner from Controls

AFT project launched (combined BE-CO, BE-OP and TE-MPE initiative)

AFT extensively used for LHC availability data analysis and predictive models of accelerator performance

AWG periodic LHC reporting using AFT data
CERN Machine Advisory Committee recommendation: extend AFT to entire CERN complex

AFT extensively used for CERN-wide availability data analysis

AWG began periodic reporting for injectors using AFT data
LHC = B. Todd / A. Apollonio / D. Walsh, Injectors = A. Apollonio, A. Niemi

On-going developments (BE-CO), with requirements from AWG, BE-OP and several ATS equipment groups
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AFT: What does it do?

Fast, powerful and objective reporting on accelerator performance
Enabling to:

Prioritize consolidation activities according to impact on availability

Maximize return of investment given allocated budget constraints

Provide input for modelling of accelerator projects
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Cardiogram of LHC Operation
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Customisable Event Details

< LHC Equipment fault registered by Lhcop @ 05-07-2018 03:22:46 via LHC Logbnm{ Review Status >
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05-07-2018 00:20
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System-specific Properties #
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Andrea Apollonio & Chris Roderick page 9

‘ & Comments ‘ # Modification requests ‘ D History ‘




Customisable Event Details

< @ uipment fault registered by psbop @ 31-05-2018 14:43:33 via PSB Logbook

05-07-2018 00:20

31-05-2018 1427
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Affected Rings Fault state WA N 2 added starting at 31-05-2018 14:27:55.
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‘D 12-06-2018 16:30:01 by rledru
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@) Objective view of 2017 LHC System Downtime

Clustered Pareto - Fault Duration and Root Cause Duration vs System
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AFT: How could it apply outside of CERN?

Fast, powerful and objective reporting on accelerator industry specific performance
Enabling to:

Prioritize consolidation activities according to impact on availability

Maximize return of investment given allocated budget constraints

Provide input for modelling of accelerator industry specific projects
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Example Cardiogram for Industry
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@) Objective view of Industry Facility Downtime

System Downtime Vs Facility Impact
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Unavailability
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AFT could allow having an accepted interface with service and part suppliers
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@) What are the next steps needed to take it further

D

Remove dependency on Oracle database = move to something Open Source.
(also an opportunity to get practical experience in ATS with an Oracle alternative)

Software development / re-factoring to:
- generalise concepts such as “Accelerators” and possibly “Faults”

- re-package into a core with extensions (to satisfy domain specific code / concepts e.g.
LHC fills)

- Provide alternative authentication / authorization mechanisms (e.g. not only CERN SSO)
- Extend with configuration tools to avoid the need for custom configuration scripts

Investigate different scenarios on how to distribute AFT and then put something in place,
learning from similar CERN endeavours like Indico.
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Summary

AFT is used at CERN during ~4 years

It satisfies use cases which are surely applicable to many other fields

To the best of our knowledge, there are no similar products in the market place

The main technical actions required to take this further are known, but require more
detailed investigations
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https://aft.cern.ch/cardiogram?timePeriodType=fixed&start=01012018000000&end=01012019000000&before=7-d&timeRef=now&accelerator=LHC
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