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What is it all about?
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MPS commissioning documents

• MPS commissioning during run 1 based on EDMS documents prepared for 
individual MPS systems (LHC-OP-MPS-000*)

• Documents covered system overview, dependencies on other systems, and 
step wise commissioning from IST, machine checkout and commissioning with 
beam as seen from individual MPS subsystem

Courtesy: M. Zerlauth
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MPS commissioning

• Described tests were extracted, allocated to a commissioning phase and 
reflected in Share-Point site, amounting to a total of ~ 400 individual steps

https://espace.cern.ch/LHC-Machine-Protection/Lists/MPS%20Task%20List%202012/Resume.aspx

Courtesy: M. Zerlauth

https://espace.cern.ch/LHC-Machine-Protection/Lists/MPS%20Task%20List%202012/Resume.aspx
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MPS commissioning

‘Manual’ signature of tests by entering 
comments and eventually documents   Courtesy: M. Zerlauth
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MPS commissioning improvements
• System dependencies and boundary conditions for commissioning are very different, no 

sequence of steps is currently proposed/enforsed
• Not clear what needs to be done before going to next phase/intensity
• No guarantee all necessary steps are completed before moving on 
• Results distributed in EDMS, logbook, SharePoint,…
• No coherency for execution and analysis of repetitive tests (individual tools by 

BLM, COLL, PIC/WIC/BIS,….) 

FMCM spec

LBDS spec

Courtesy: M. Zerlauth
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The Roots of AccTesting

 Replacement of “Alvaros’ pages”

 Evolved into a general test execution and tracking framework.
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AccTesting Concept

Test-Phases. 

Tests
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HWC - Workflow I

1. User “expresses his wish” to 
execute one (or many) tests.
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HWC - Workflow II

2. The Tests go to the Execution Basket (Server!)
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HWC - Workflow III

3. The Scheduler (on the Server) will decide when to start 
which test(s).
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Why so complicated?

 Central Scheduling can respect all the conditions 
(Phases, Locks, Constraints …), even if requests 
come from different GUIs.

 When conditions are fulfilled later, the tests are 
started automatically (No delays).

 No Need for reservation of Systems
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General Structure of Tests

TestPhases:
Depend on each other.

SystemTests:
Per System

TestSteps:
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…
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Each MPS test = One test, which only requires signing.
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Statistics
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Jörg said …

Courtesy: J. Wenninger
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Editing of Test Plans

 Currently:

 Database hacks to change the test plan 

 Basic Concepts:

 All Possible Tests per System Type

 Subset is active per Campaign

 Campaign can be small (e.g. TS)

 We have to provide at least:

 Creating campaigns

 Activating/Deactivating Tests

 Change Test Relations/Properties (Phases, Barriers, 
Composite Tests, Notifications)
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Composite Tests

 E.g. One test for a composite system might consist
of one test per System Component.

BLM - Crate A TST.1

BLM1 TST.1

BLM2 TST.1

BLM3 TST.1

... TST.1

<consists of>
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Barriers

 When the commissioning of a system
reaches a Barrier Point, it has to wait
until all other systems (which have the
same barrier) reach it also.

QPS IST1

BLM IST2 IST3 IST4 INJ1 INJ2

BIS IST5 IST6 IST7 INJ3

LBDS IST8 INJ4

RQTL… IST10 IST11 POW1 POW2

Ready for
Powering

Ready for
Injection

 Knowledge of System-Relations required!



23Kajetan Fuchsberger LHC MPP, 2013-07-05, The AccTesting Framework

System Relations

Courtesy: A. Gorzawski
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Service, that currently provides:
~ 17000 Systems
~ 48000 Relations
~ 200 MB Data (in memory)
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Automated Analysis

 Simple description of test-expectations (assertions) 
on signals resulting from tests (Java).

 Will have access to PM, Logging, …
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What would be needed from 
System Owners / MPP Members?

Courtesy: J. Wenninger

 Review of the Test Procedures

 Help defining the ‘Test Plan’ within AccTesting

 Give Feedback

 (Think about automation …)

 Use it!
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Time scale

 End of 2013:
Ready for Testplan editing (TE-MPE-MS)

 Spring 2014:
Finalization of Test Procedures

 Summer 2014:
Creation of Test Plan
(Responsible ?)
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For Discussion

 Attachements? E.g. Links to Logbook? (!!)

 Interlocks on (uncomplete) active Test plan?

 Could we even profit from other AccTesting Features? 

 Scheduler?

 Constraints?

 Notifications?

 Execution?

 Analysis?

 Anything else missing?
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Summary

 AccTesting can provide:

 Reusable Test Plans

 Consistent Tracking & Test History

 Enforcement of order

 Enforcement of Signatures

 Automation for the future

 Still some work to be done

 Test Plan Editing

 New Concepts (Composite Tests, Barriers)

 Aiming to be ready for “feeding DB” end of 2013



31Kajetan Fuchsberger LHC MPP, 2013-07-05, The AccTesting Framework

Thank you for your Attention!

Questions?
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Tests within a test phase 
can be executed in 
arbitrary order.

TestPhase contains one 
or more Tests
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Overview

e.g.: LabView, Powering 
Server …

e.g.: HWC Sequencer, 
LHC Sequencer or
Custom Components

e.g.: Magnet Circuits, 
BIC/PIC …
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System Relations & Information

 Key Concept: Re-use of existing Sources!

 Cooperation between TE-MPE-MS software team and 
BE-CO-DO (S. Baggiolini, D. Csikos).

System 
Information 

Server

System Providers:
• Lsa
• Layout Db
• …

Relation Providers:
• Layout Db
• Runtime info (JMS)
• Java code analysis
• …

Information Providers:
• Status
• Issues (Jira)
• Deployments
• Faults? …

Clients 
(e.g. AccTesting, 
Diamon, ….)
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Interlocks based on Test Plan?

 Examples:
 Prohibit, that circuit can be powered, before all the tests are done.

 Do not allow injection of beam before all necessary MPS tests are 
done.

 Possibly: Enforce Tests after changes:
 E.g. Which tests have to be executed, after a change of a QPS –

card?

 Pre-defined test plans or (partially) auto-generated?

 → Knowledge about System-Dependencies required!

 What to interlock?
 E.g. Additional Circuit lock on PIC level which allows tests?

 Injection interlock?
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Automation?

 Automate whatever can be automated! 
(Avoid Errors, Reproducibility)

 First steps: Concentrate on systems, where many interlocks of 
same type:
 BIC/PIC: Already dedicated tool, in the pipeline to be integrated 

with AccTesting

 Collimators

 Integrate BIS connection Test?

 Do we really have to look ‘by eye’ on lossmaps?

 Could there be a Hierarchy-check without a reference?

 Vacuum

 BLMs:

 E.g.: Test Of Latency: Close collimators: Done in pt3, pt7: Could be 
done for more, if automatic.

 Others?
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Data Analysis Service

 TE-MPE-MS Vision: More general Data Analysis Framework

 Key Concept: Perform analysis as close as possible to the data!

 (Potential) Collaboration with BE-CO-DA to optimize
resources, avoid duplication of efforts

 First Implementation in place.

Analysis Framework (Cluster?)

Logging DB

Hadoop Cluster?

Post MortemClients 
(e.g. AccTesting, Timber, 
Custom Analysis….)

Others?
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BIC Communication Tests

 Testing communication 
between PICs, WICs and 
FMCMs to BICs.

 Migration of existing GUI 
+ dedicated Db Tables to 
Generic Framework + DB

 Re-Usage of existing 
Code.

Courtesy: I.R. Ramirez
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Custom Reports

 To be used for:
 Notification

 Status reports

 Periodical reports

 Generation of Procedure 
Documentation

 Combination with analysis 
language?

 Export to different Formats (e.g. 
html, pdf, xml, csv….)

 Various Libraries under investigation

→ ?
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Migration of MPS Commissioning Proc.

 Transform all the MPS comissioning steps to 
AccTesting (simple sign-only tests).

 Replace one by one with automated tests.

 Automate whatever can be automated! 
(Avoid Errors, Reproducibility)

 First steps: Concentrate on systems, where many 
interlocks of same type:

 Collimators

 Vacuum

 BLMs
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Summary

 AccTesting operational since 2012.

 Done:
 Db migrated

 Ongoing:
 Analysis Language

 ELQA Integration

 System Relation Management

 Plans & Visions:
 MPS Commissioning Integration

 Editing of Test Plans

 Reporting
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AccTesting Server

 Orchestrates the whole process:

 Test Execution

 Test Analysis

 Exclusively reads/persists data in the database.

 Notifies all the GUIs about changes.

 Robust Design:

 Continuously persists relevant data to be able to recover in 
case of a crash.

 Gracefully handles unexpected behaviour of Execution- and 
Analysis Components.
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Constraints

• Simple Extension Point, which has to decide if one 
Test is allowed to be run together with another one. 
(Simple Yes/No decision)

• Used to formulate requirements like:
“Only start one test on one of the four circuits on 
the same QPS controller.”

• Checked by the Scheduler, to decide if a certain 
test-configuration is allowed or not.

→ See Michael’s presentation.
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Test Step Handlers

• Responsible for executing a specific TestStep
(execution, analysis) for a certain type of tests. 

• Is itself responsible for communicating with other 
systems, if required.

• Examples:

• HwcTestExecutionHandler: Communicates with HWC 
Sequencer to execute the tests

• DaemoneAnalysisHandler: Communicates with 
LabView system to retrieve analysis results

• … Future: PicBicTestExecutionHandler?
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The AccTesting Framework

 Designed from the experience 
of Hardware Commissioning.

 Successfully Used in HWC 
Campaigns 2012, 2013

 Enforces Correct Order of Tests

 Many additional features:

 Automatic Scheduling

 Constraints

 Statistics
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Notifications

 Precondition for ELQA Tests

 Grouping/Aggregation wrt different conditions 
(Systems, Tests ….)

 Currently manually triggered

 Later: Triggered automatically

 Useful also for Beam Commissioning?
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Designed for Extension

 Server Extension Points:

 TestStepHandler (handle certain types of SystemTests)

 Constraints (Restrict Test Execution)

 LockProvider (PIC, Db, …)

 SystemInformationProvider (e.g. Issues)

 GUI Extension Points:

 TestResultsViewer (E.g. Powering Server)
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Analysis failed

Analysis result - example
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Test Analysis

 Vision:
 Simple description of test-expectations (assertions) on 

signals resulting from tests (Java).

 Universal GUI components to visualize problems.

 First Implementation:
 Cooperation between TE-MPE-MS software team and

BE-CO-DA (R. Gorbonosov, A. Jalal)

 Used in AccTesting

 could be used e.g. in future PM modules. (Maybe also 
in sequencer tasks and other checks?)
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