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What is it all about?

Organization (2)

| O Machine Protection will move from share-point site to AccTesting. |
o MPP will profit to check the procedures and model them in the

framework.

o The framework will be used mostly for tracking (and not yet so much for
automated execution).

a We propose to move the dry-run and commissioning tracking into
the same tool (away from share-point and Exel).

o We must get as many teams on board as possible.

o Each ‘team’ will have to define the test/commissioning sequence in the
framework. Tools will be provided. This should not represent much
extra work — support/help by OP & friends.

o Itis still time to place some requirements for the framework.
o Re-usable for re-commissioning after TS, winter stops, future LS.
» For example loss map sequences etc
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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

LHC-OP-MPS-0004 v.2 MPS Aspects of the Beam Interlock System Commissioning Released I
Doc. page MPS-BIS-Commissioning_v2 doc (1 mb) pdf (1 mMb)

LHC-OP-MPS-0005 v.3 MPS Aspects of the Powering Interlock System Commissioning Released I
Doc. page MPS_PIC-BIC_v6 doc (i mb) pdf (334 kb)

LHC-OP-MPS-0007 v.2 MPS Aspects of the Beam Dump System Commissioning Released I
Doc. page MPS-bc-LBDSvS pdf (577 kb) doc (564 Kb)

LHC-OP-MPS-0008 v.2 MPS Aspects of the Fast Magnet Current Change Monitors Commissioning Released I
Doc. page MPS_FMCM-V0.6 doc (850 kb) pdf (2 Mb)

LHC-OP-MPS-0009 v.3 MPS Aspects of the Beam Loss Monitor System Commissioning Released I
Doc. page MPS-BLM-v2_0 doc (517 kb) pdf (883 kb)

LHC-OP-MPS-0010 v.2 MPS Aspects of the Warm Magnet Interlock System Commissioning Released I
Doc. page MPS_WIC_vb doc (425 kb) pdf (562 kb)

LHC-OP-MPS-0016 v.3 2011 MODIFICATION OF THE LHC COLLIMATOR CONTROLS RELEVANT FOR MACHINE PROTECTION Relessed I
Doc. page LHC-OP-MPS-0016 doc (93 kb) pdf (74 kb)

7 documents found

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

@)

Machine Protection web site

e [seor [iHC Operation [ oOP Application and Documentation  Jopwik [ Machine Status [ Machine Checkout  JLHC Work Activities [ LHC safety

il

View All Site Content

Overview
Beam Commissioning
BIS: Chanel-Status
BIS: Disabled Channels

MPSC Procedure
Tasks

MPS Task List 2013

Calendar

Planning

Full Monty

MPS-Summary

MPS Task List 2009

MPS Task List 2010

MPS Task List 2011
= MPS Task List 2012
MP5 Activities History

2011

2012

2013
Discussions

Team Discussion
Sites

People and Groups

Machine Protection web site > MPS Task List 2012

MPS Task List 2012

MPS Task List 2012

Actions =

m
=]
m
=]

Test Name @ StartDate
= Phase : Beam Commissioning {127)

[ System : BLM (7)

[ System : Collmation {13)
[ System : FMCM (3)
[ System : Injection-Beam1 (&)
[ System : Injection-Beam2 (5)
[ System : LBDS-Beam1 (38)
[H System : LBDS-Beam?2 (38)
[ System : MPS Global tests (2)

[ System : 5IS (8)

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

[ System : SMP (3)
# Phase : Machine Checkout [220)
4 Phase : MPS EoF Tests (4)

Courtesy: M. Zerlauth

# Phase : System IST (55)
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https://espace.cern.ch/LHC-Machine-Protection/Lists/MPS%20Task%20List%202012/Resume.aspx

MPS commissioning

e Machine Protection web site = MPS Task List 2012 = Voltage divider installation
[TSp e —— . L . .
Bzren: et e MPS Task List 2012: Voltage divider installation
Discumsins = —0
st
e — = [:}Edit Item | ¥ Delete Item | ﬁ_:_‘lManagE Permissions | "' Alert Me
Hreyrhe B o S
] It System FMCM
4 g - Test Name Voltage divider installation
Contact Person Markus Zerlauth
Phase System IST
d Flowis | P BoF Teata (4]
Start Date 01/01/2011
I A 8| End Date 01/01/2011
Lol et S BV el blr G b ) ] '1
Repetition N - Newver
DLALCHEIE  OLELcTIl i'l
LAYl DLaLEl -%| EDMS Document 896393
i Pl | Sy B9 (34) 3| Details For each individual FMCM, werify correct installation of voltage divider and cabling
. cabling towards the FMCM. Validate voltage measurement during a PC cycle at
the monitoring outputs of the FMCM.
i et
B Status Done
> o 4 Results Already done - test not applicable.
ARGl DU e —
i Locations Tested Pt1; Pt2; Pt3; PtS; Pt6; Pt7; Pt3
[ olALELn oLl 4
@ DuayE oyayEa winrell| Attachments FMCM-voltage -Divider -Values, xls
¢ o -‘l Created at 27/01/2012 03:41 PM by Eric Veyrunes
Last modified at 27/01/2012 03:41 PM by Eric Veyrunes

" ‘Manual’ signature of tests by entering

Courtesy: M. Zerlauth comments and eventually documents



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,....)

Table of Contents
Table of Contents

1. INTRODUCTION
1 INTRODUCTION : SCOPE
2. SCOPE 4. THE LBDS SYSTEM 6
3 PURPOSE 4.1 CORRECT BEAM DUMP OPERATION ..ottt 6

(" 5. LINKS TO OTHEREQ!

4.  THE LAYOUT
4.1  INSTALLATION OF SYSTEMS IN THE TRANSFER LINES
4.2 INSTALLATION OF SYSTEMS IN THE LHC
4.3 CONNECTIONS TO THE BEAM INTERLOCK CONTROLLER (BIC)
5. TESTS PERFORMED DURING THE HARDWARE COMMISSIONING...
5.1 INDIVIDUAL SYSTEM TESTS
(6. LINK TO OTHER EQUIPEMENT
6.1  INTERFACES WITH THE BEAM INTERLOCK SYSTEM
6.2 INTERFACE WITH THE POWER CONVERTER / MAGNET

—_ - e e 2
7. SYSTEM TESTS DURING THE MACHINE CHECKOUT

5.1 BEAM INTERLOCK SYSTEM INTERFACES
5.2 DIRECT TRIGGERS TO TSU

5.3 INPUTS FROM OTHER EXTERNAL SYSTEMS ....
5.4 OUTPUTS TO OTHER EXTERNAL SYSTEMS
INTERFACES TO THE CONTROL SYSTEM

MKD EXTRACTION AND MKE DILUTION KICKERS
6.2 SEQUENCER - ARMING «vovevvriiisinisinnisaens
6.3 TIMING (CONTROL SYSTEM)

6.4 CONNECTION TO BIS

6.5 LINKS TO INJECTION SYSTEMS

6.6 XPOC.......ccoceeerunns

6.7 CRITECAL SETTINGS.eunsessssesessesssassesesessannsnanes
9 6.8 LBDS BEAM ENERGY TRACKING SYSTEM

CH 6.9 LBDS TRIGGERING AND SYNCHRONISATION
D TEER) HEUE commrrmmmompeoosompeoosompeooteer:

8.1 PILOT OF 1-10*° P* AT 450 GEV .. 10 6.11 VACUUM SYSTEM
6.12 BEAM INSTRUMENTATION

8.2 43 BUNCHES OF 4-10°° P* AT 450 GEV... .
6.13 LHC ACCESS SYSTEM

8.3 156 BUNCHES OF 9-10%° P* AT 450 GEV -e- 10 6.14 POWER CUT AND UPS FAILURE TESTS
8.4  PILOT OF 110 P* AT 7 TEV
8.5 43 BUNCHES OF 4-10%° P~ AT 7 TEV ...
8.6 156 BUNCHES OF 9-10°° P* AT 7 TEV..
8.7 936 BUNCHES OF 4-10°° P* AT 7 TEV..
8.8 936 BUNCHES OF 9-10'° P* AT 7 TEV..cceeennnnne

8.9  HALF NOMIMNAL: 2808 BUNCHES OF 510%° P* AT 7 TEV

J

bwBlne mo ik sk oA

7.1 ORBIT IN BEAM DUMP REGION
7.2 CENTRE DUMPED TRAJECTORY AND ENERGY INTERLOCK AT 450 GEV
7.3 TCDQ SYSTEM.......

7.4 XPOC...ococoeeeenne

7.5 LBDS SYNCHRONISATION

7.6 LINKS TO INJECTION SYSTEMS
.11 7.7 MEASUREMENT OF APERTURE IN PG ..vviviiivsiseiavsesisasasssisssnassereshssioisnonses 21

2.10 NOMINAL: 2808 BUNCHES OF 11-10%° P~ AT 7 TEW 11 7.8 POWER CONVERTOR CURRENT SURVEILLANCE 22
. - o : 7.9 BEAM INSTRUMENTATION 23
8.11 STAGES DEPENDING ON OPTICS REQUIRING TEST uvavenans .11 7.10 ENERGY TRACKING TESTS AND STEERING ...cuvveusssmsssssssmsasasssssssssssiniis 24

8.12 STAGES DEPENDING ON CROSSING AT IP REQUIRING TEST
9. APPENDIX #1 12

--11 7.11 CHECKS WHEN INCREASING THE TOTAL BEAM
7.12  ABORT GAP CLEANING
7.13__TDE BEAM DUMP BLOCKS

Courtesy: M. Zerlauth
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The Roots of AccTesting

Porwring
G Favorites | g

o s
o ey N
minal - W, x
€ [ p2nweb.cern.ch/p2n/
@‘ @ Engineering Department

Powering to Nominal

The application has moved | You can access it from the CERN Technical
Network by visiting http://abwwiv/ap/di : i I ctesting-
2uiPRO The-hwe-acctesting-gui-pro jnip

71 Replacement of “Alvaros’ pages”

71 Evolved into a general test execution and tracking framework.

Kajetan Fuchsberger LHC MPP, 2013-07-05, The AccTesting Framework 10
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HWC - Workflow |

7} Accelerator testing

& -
~ RBA notoken f’ Gend Feedaack n . @
3=
-- Execution Analysis
Systemns view TestPlan - hasket 4 hasket Signing hasket Statistics uui

- - |4 syster name Active locks | Pie Chat & | The tests for the system
Tahle actions 2
RCBXHI R1 G
o)) Add Systems...
gy AEE SN o o
70% Buccess
g Remaove systems
= ROXLY

POl PMO.d13

E’ Selectall systems
0 eeo eo

|| L]
D Deselect all systems

e

F2% Success

I
=

[=}

@

™ Refreshtable data RaxLe ﬁ PNO.d11 PNOd12  [|PNO.013

Searh table f a L] Ueo|jUeoj @0

Garch table for 72% Success

- ROXRS 0 PMO.d11 )
System actions a O o 0 0o
72% Success

E Unlack systems: RS5.A434B2
mLucK Systems D ° Hii

F5% Success

RCEH33.L1BZ

Selected tests actions &

e

=] ] OB
9 Run selected tests 78% BucCess
£ RCBCV? R3E2
[:Hj gign selecteditests
Hw, DB
u o 80% Success
Displayed Test Fiter & ROSXILE E ‘ t O
u ° 80% Success
(] Mot started RO¥L2
(] Executing
B4 Excluded (] 0 HW DB
' []
(] Analysis pending 81% Success
i Signing ] R5F2.A8102
(] show all excluded tests E
@] L]
8B8% Success
Column options £ RQB.RIB1 ﬂ i
Hidw
% ;:zz; LE;E 8 ° 88% Success
[ swstem name RQB.RIB2
] Active Iocks
o Pie Chart E U L) Hw
=t
‘13.53.02- The test pian graph has been refreshed with ail the recent updates. ’
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HWC - Workflow

2. The Tests go to the Execution Basket (Server!)

-

*j Accelerator testing | = || =] || 3 |
N _ 957 Systems G
@ |~ reanataken _\J‘/_'} Send Feedback | e 2 12300 Tests
- 434 Successes 3% Success
[ -- Execution Analysis |
Systems view ﬁ TestFlan e | basket | basket Sianing basket : Statistics [ i
B System name | Testname | Reguest status | Request D | In hasket since | Scheduler comment | Regquested from @
Basket filter A
ROD.ASEE1 PICZ CIRCUIT QUEMNCH VIA QRS WAITING_FOR_SCHEDULING 63844 a4d The phase ofthe test can notyet be executed cwe-513-vimwl 75 A
-
P RQTLY.L3E1 CCELOA WAITING_FOR_SCHEDULING 10081662 91 d The phase ofthe test can notyet be executed cwe-a1 3-vmwl 75
(0) @ only my systems RCS.A23B2 CCELGA WAITING_FOR_SCHEDULING 10081664 a1 d The phase ofthe test can notyet be executed  cwe-513-wmwl 75
. RQTLY.L3EZ CCELOA WAITING_FOR_SCHEDULING 10081668 91 d The phase ofthe test can notyet be executed cwe-a1 3-vmwl 75
@ O Ansystems RCS.A23B1 CCELOA WAITING_FOR_SCHEDULING 10081673 g1 d The phase ofthe test can notyet he executed  cwe-513-vmw 75
Search tabie for RES5.A23B1 CCELOA WAITING_FOR_SCHEDULING 10081680 91 d The phase ofthe test can notyet be executed cwe-a1 3-vmwl 75
RS5.A23B2 CCELOA WAITING_FOR_SCHEDULING 10081681 91 d The phase ofthe test can notyet be executed cwe-a1 3-vmwl 75
RQTD.AZ3IB1 CCELOA WAITING_FOR_SCHEDULING 100817049 91 d The phase ofthe test can notyet be executed cwe-a1 3-vmwl 75
Basket actions A
@ Refresh hasket
Y
UAbon selected
® Remaove all selected
® Remaove sel. unscheduled
g
Trigger scheduling
=
v
251006 - The test plan graph has been refreshed. IS
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HWC - Workflow I

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

"# Accelerator testing = | B S
8 Systems @
n 275Tesls

17 Successes 5% Success
-
- Execution
B | basket

Statistics W] [ Expert settings Q’ [ Trash Can m \
[P\C2 QPS-0K

¥ RBA: mgaletzk

Analysis =
basket Signing basket Schedule Plan |

|
Ipcc.s

Systems view

—
—

Information E

Last successful run: 16:07:12
Scheduled Tests: 18
Running Tests: 0

Makespan (min): 26

ROTD.A2BRIGTF.A1R

»

[PLH.M IPLH d2

PCL PCC.H

] PLIZ.h2

Schedule Plan actions

@ Trigger scheduling

PIC2 CRYO-OK

PIC2 FAST ABORT REQG VIA PIC PC.UNLOCKED

PIC2 CIRCUIT QUENCH VIA

Debug controls

Current index: 10/20

{—M

RCSA1BRCDAIIBRCD A1 JBRATDAYZRE ATS

[P\CQ CRYO-0K

RB.ASE

[P\C1 CIRCUIT QUENCH VIA QPS

T
|
|
|
|
|
T
|
|
|
|
|
T
|
|
|
|
|
T
} [P\CZ QPS-0K
|
|
|
T
|
|
|
|
|
T
|
|
|
|
|
T
I
I
I
|

RN

16:07:12 16:12:12 16:17:12 16:2212

LS LD

16:05-15 - Manually started & scheduling run 2
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Why so complicated?

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

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

No Need for reservation of Systems

The AccTesting Framework



General Structure of Tests

TestPhases:
Depend on each other.

SystemTests:
Per System oee
@)
TestSteps: _5 g2z 5 ?
5 e <2 g -
O o = c C
(D) — (q0] YY)
> S5 C c D
LU <<C| | =W

Each MPS test = One test, which only requires signing.



Statistics

-

’3 Acceleratar testing

(= [=]=]

¥ RBA: notoken

Send Feedback

O ¢ # ..

Campaign [Inactive]:
Recommissioning 2011

24 Systems
330 Tests
183 Succe

. i b Execution Analysis Signing - _
Systerms view Test Flan " basket hasket hasket Schedule Plan | ;l Statistics Hii
Filters E IR views | FR me:= @| B Mare |u‘n& |
r .| b d b d
CIRCUIT_TYPE 2 (J SUCCESSFUL and MAIN DIPOLE [04/07/13 10:00:15] =
A[ Legend
‘ 100} —
Select: Al | Mane —— SUCCESSFUL and MAIN DIFOLE _l/_
—— FAILED and MAIN DIFOLE _ —
D MAIN DIFOLE —— FAILED and MAIN QUADRUFOLE —_— ‘/_
D MAIN QUADRUFPOLE 80 7|— SUCCESSFUL and MAIN QUADRUPOLE /
- % T _r—__/_ T
Executed Test Status A B - —
7 60 J =
b I T
Select: All | Mone P
£ 40 — s —
_ E - — < - —
__/ __1/_—'_—_—_/"4_ N
i 207 I_ ————
S0C ¥ o
: —
SUBSECTOR ¥ 0
T T T T T T T T T
: & & & & & & & & &
Start date 2 o® o® oy Ny oo Ry e o a8
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8:25:50 FM 8:25:50 PM 5. Legend |
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] FAILED and MAIN DIFOLE
LOCATION ¥ 14 100 FAILED and MAIN GUADRUPOLE
] SUCCESSFUL and MAIN QUADRUFPOLE
12
Grouping % 104
. 2z
Grouping A 5 i
5 8
=
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] Executed Test Status =
[ INTERLOCK_TYPE o
[ LocaTIon
[Jsoc |
(] SUBSECTOR 2 l
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17



Contents

MPS Commissioning in run 1

Introduction to AccTesting

What we (TE-MPE-MS) are working on

What would be required from Equipment Owners / MPP

The AccTesting Framework



LBOC

02.07.2013

Jorg said ...

Commissioning plan

0O Each team and system owner should prepare his commissioning
plan with breakdown into steps.

o Plus beam and energy requirements. For the end of
o This will serve as input for AccTesting. 2013/ early 2014

O ‘Someone’ will plug this data into the DB.

Courtesy: J. Wenninger

Kajetan Fuchsberger

LHC MPP, 2013-07-05, The AccTesting Framework
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Editing of Test Plans

Currently:
# Database hacks to change the test plan ®

Basic Concepts:

We have to provide at least:
72 Creating campaigns
A Activating/Deactivating Tests

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

2 All Possible Tests per System Type B 5
? Subset is active per Campaign ol
? Campaign can be small (e.g. TS) e

The AccTesting Framework



Composite Tests

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

BLM - Crate A TST.1
< i f>
BLM1 TST.1 consists o

BLM2 TST.1
BLM3 TST.1
TST.1

The AccTesting Framework



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.  Ready for Ready for
Powering Injection
Qs [[ISTL I
BLM IST2 | IST3| |IST4 INJ1 | INJ2
BIS [ISTS | |[IST6 | IST7 INJ3
1BDS  [[IST8 INJ4
RQTL... || IST10 |||IST11 lPOWl POW?2

7 Knowledge of System-Relations required!

The AccTesting Framework



System Relations

Courtesy: A. Gorzawski D \
Field Gateway
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Display source: |inlerface cern.mpe.systems.core.domain.SystemUnderTest |v| e search here | Display relation for selected row to: |imerface cern.mpe.systems.core.domain.SystemUnderTest |v‘ [OR] | Show ALL relatives for selected row |

Key

MName

Additional information

Class

Object[sUT]

type=CIRCUIT; circuitld=33

RCEHZ27.REB2

CircuitType: 504; InterlockType: D

circuit.impl. Circuitimpl

Abstracthamedkeyidentified [name=RCBH27.REB...

type=BUS SECMENT; busSegmentld=-5781562597

DCBB.B20LE.L

—-- no extra infg --

gps.domain. system.impl. Bussegmentimpl

hstractiMamedkeidentified [name=DCBB.B20LE....

type=0PS_CRATE qpsCrateld=33 E15R1 Loc: 12 / B1BR1 gps.domain. device. impl. QpsCratelmpl AbstractMamedkeydentified [name=B18R1, getM...
type=CIRCUIT; circuitld=32 RCBH27 R7B1 CircuitType: 604; InterlockType: D circuit.impl Circuitimpl Wbstracthlamedkeyidentified [name=RCBH27 R7B

type=0P5_CRATE gpsCrateld=32 E15R1 Loc: 12 / B18R1 gps.domain.device.impl. QpsCratelmpl abstracthlamedKeydentified [name=B1&R1, geth...
type=CIRCUIT; circuitld=27 RCBH27.R2B2 CircuitType: 804, InterlockType: D circuit.impl. Circuitimpl Abstractamedkeyidentified [name=RCBH27.R2B...
type=0QPS_CRATEgpsCrateld=27 E9R.1 Loc: 12 / B9R1 qps.domain. device.impl. QpsCratelmpl Apstractiamedkevidentified [name=B9R1, getha...
type=CIRCUIT; circuitld=2& RCEH27 R1E1 CircuitType: §04; InterlockType: D circuit.impl. Circuitlmpl AbstractMamedkeyidentified [name=RCBH27.R1B...
type=0P5_CRATE gpsCrateld=28 B11R1 Loc: 12 /B11R1 gps.domain. device.impl. QpsCratelmpl pstractMamedkeidentified [name=B11R1, geth...

type=B0ARD; boardld=1742888848

DQODS.BE11L4.RE.A34:U_REF_N1

-- no extra info --

gps.domain. device.impl. QpsBoardimpl

abstractamedkeyidentified [name=DQJQD5.B11L. ..

type=CIRCUIT; circuitld=29

RCEH27.R4B2

CircuitType: 604; InterlockType: D

circuit.impl. Circuitlmpl

Wbstracthlamedkeyidentified [name=RCBH27.R4B...

type=POWER_CONVERTER, powerConverterld=10...

type=B0ARD;boardld=1259840185

type=CIRCUIT, circuitld=41

type=0PS_CRATE qpsCrateld=41

B3 4R

type=B0ARD;boardld=14023209465

DCRE

type=CIRCUIT, circuitld=38

type=0PS_CRATE qpsCrateld=38

Type=CIRCUIT, circunld=39

type=0PS_CRATE;qpsCratel

9

l/ related systems rsystem attributes

Key

type=B0ARD; boardld=1850389541

type=BUS_SECMENT; bussegmentld=1863989371

DC

type=B0ARD, boardld=546987584

DC

type=BUS_SECMENT, bussegmentld=-1435941587

twpe=B0ARD; boardld=1061573341

type=B0ARD; boardld=-1843501192

type=BOARD; boardld=537996207

DC

type=B0ARD; boardld=546982643

DC

=~ 17000 Systems
.~ 48000 Relations

-+ Service, that currently provides:

1~ 200 MB Data (in memory)

ype=QP5_CRATEgpsCrateld=29 BLORL Loc: 12 / B1OR1 gps.domain. device.impl. psCratelimpl \Apstractiamedkeyidentified [name=B10R.1, geth...
type=CIRCUIT; circuitld=28 RCEH27 F3EB1 CircuitType: 504; InterlockType: D circuit.impl. Circuitimpl Abstracthamedkeyidentified [name=RCBH27.R3B...
type=0P5_CRATE gpsCrateld=28 BER1 Loc: 12 / BER1 gps.domain.device.impl. GpsCratelmpl Whstractilamedkevidentified [name=BER1, getMa...
type=CIRCUIT; circuitld =40 RCBl Levidentified [name=RCBH28.L7E...
type=0PS_CRATE qpsCrateld=40 832| Lenidentified [name=B32R1, gethl

Levidentified [name=RPLA 2213 .R...

Cenddentified [name=DCBA 18L4.L. ..

Levidentified [name=RCBHZ8.L8B...

Levidentified [name=B34R1, getM...

tevidentified [name=DCBGQ 11R1 L

Levidentified [name=RCBH28.L5B...

Cenddentified [name=B2ER1, gethl...

evidentified [name=RCBHZE.L5E...

[Eeyicentified [name=B30R1, get

Object[SUT]

dkevidentified [name=DQQDS.B30R..

dkevidentified [name=DCBQ 31R1 L

dkevidentified [name=DCQFB.C31F...

dkevidentified [name=DCEB.A31R1....

deevidentified [name=MQ.29R1:U_...

dkevidentified [name=DCBB.30R1.L:...

dievidentified [name=DCODE.C31R...

dkevidentified [name=DCQFB.C31R. ..

type=B0ARD; boardld=97 1848369

DCEB.AZIRI LU_RES

-- no extra info —-

qps.domain. device.impl. QpsBoardimpl

Abstracthlamedkeydentified [name=DCEBB. A3 1R1.. ..

Type=B0ARD; boardld=1061573343

MQ.29R1:U_DIODE_RQF

-- Nno extra info —-

qps.domain. device.impl. QpsBoardimpl

Lostracthamedkeeydentified [name=MQ.29R1:U

type=B0ARD; boardld=1188835042

MB.B31R1:U_DIODE_RE

-- no extra info —-

qps.domain. device.impl. QpsBoardimpl

Abstracthamedkeyidentified [name=MB.B31R1:1U_. ..

type=BUS_SEGMENT; bussegmentld=1952872800

DCQDE.C31R1.L

-- Nno extra info --

gps. domain. system.impl. BusSegmentimpl

hstractMamedkeidentified [name=DCODE.C31R...

type=B0ARD; boardld=1661074903

DCBEQ.31R1.LU_RES

-- no extra info --

qps.domain. device.impl. QpsBoardimpl

abstractlamedkeydentified [name=DCEQ.31R1.L...

type=BOARD; boardld=-1843406251

DCBB.30R1.L:U_RES

-- no extra info --

qps.domain device impl QpsBoardimpl

Wbstracthlamedkeyidentified [name=DCBB 30R1 L

type=B0ARD, boardld=1183853490

MB.C30R1:U_DIODE_RE

-- no extra info --

gps.domain. device.impl. QpsBoardimpl

abstractamedKeydentified [name=MB.C30R1:U_...

type=BUS_SECMENT; bussegmentld=1420714601

DCBB.30R1.L

-- no extra info --

qps.domain. system.impl. Bussegmentimpl

Abstractilamedkeyidentified [name=DCBB.30R1.L,...

type=B0ARD; boardld=-2090035452

MB.A30R1:U_DIODE_RE

-- no extra info —-

qps.domain. device.impl. QpsBoardimpl

LostractMamedeeydentified [name=ME.ASORL:U_...

type=B0ARD; boardld=97 1844028

DCBB.AZIR1 L U_MAG

-- no extra info --

qps.domain. device.impl. QpsBoardimpl

AbstractMamedkedentified [name=DCBB.A31R1....

type=BOARD; boardld=538001148

DCODB.C31R1.LU_RES

-- no extra info --

qps.domain device impl QpsBoardimpl

Wbstracthlamedkeydentified [name=DCODB C3 1R

type=B0ARD; boardld=15246084

DQQD5.E30R1.RE.ALZ:U_REF_N1

--no extra info --

gps.domain. device.impl. QpsBoardimpl

bstracthlamedKeyidentified [name=DQQD5.B30F..

type=BUS_SECMENT; bussegmentld=1559845798

DCQFB.C31R1.R

-- no extra info --

qps.domain. system.impl. Bussegmentimpl

Wbstracthlamedkeyidentified [name=DCOFB.C31R. ..

ype=B0ARD; boardld=1661069962

DCEQ.31R1.LIU_MAG

-- Nno extra info —-

qps.domain. device.impl. QpsBoardimpl

Lostracthamedkeydentified [name=DCEQ.31R1.L. ..

type=B0ARD; boardld=849272291

DQQDS.E30R1.ROF.ALZ:U_REF_N1

-- ho extra info —-

qps.domain. device.impl. QpsBoardimpl

bstracthamedkeyidentified [name=DQQDS.B30R. .

For interface cern.mpe.systems.core.domain.5ystemuUnderTest manager has 17370 entries.
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Automated Ana

public class PrnollOné0i extends LnalysisModule
{
agsertThat (I MEAS) .isEqualTo (3.0, AMPERE) .withindbs(2.0, AMDERE).at(l120, SECOND) .after (DM EVENT TRIGGER] :
. = -
assertThat tI—_MEAS] ' 1SE1 [ Execution 1 Signatures 1 MTF files MTE ‘ Powering PM . ‘ Analysis results view
endingi2, MTIH — W - '
Rviews HE o == BEH BE Moe 48
assertThat [V MEAS) . isEcw_ T R e e SRR =
— v 04/1317:15: -
.ending (2, MIN o = _
assertThat (I MEAS) .isLg a4
.ending i1, MIY
2
; s
i E 0
1=
>I I
2 i
1
1
1
1
-4 t
1
T T T T T T T T
21:26:00,000 21:28:00,000 21:30:00.000 21:32:00.000 21:34:00.000 21:36:00,000 21:38:00.000 21:40:00,000
Assertions |
assertThat(I_MEAS).isEqualTo(8.0, A).withinAbs(2.0, A).at(120, s).after(PM_EVENT_TRIGGER) <
assertThat{l_MEAS).isEqualTo(ExponentialFunction) withinAbs(2.0, A).starting(10, ms).after(PM_EVENT_TRIGGER).ending(2, min).after(PM_EVENT_TRIGGER) x
| assertThat(V MEAS).isEqualTolExponentialFunction).withinAbs(2.0, W).starting(10, ms).after(PM EVENT TRIGGER).ending(2, min}.after{PM EVENT TRIGGER)

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

Will have access to PM, Logging, ...

The AccTesting Framework



Contents

MPS Commissioning in run 1

Introduction to AccTesting

What we (TE-MPE-MS) are working on

What would be required from Equipment Owners / MPP
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What would be needed from
System Owners [ MPP Members?

[ Commissioning plan

O Each team and system owner should prepare his commissioning
plan with breakdown into steps.

o Plus beam and energy requirements. For the end of
o This will serve as input for AccTesting. 2013/ early 2014

Q ‘Someone’ will plug! . T
i Review of the Test Procedures

Help defining the ‘Test Plan” within AccTesting
Give Feedback

LBOC

(Think about automation ...)

Use it!

Courtesy: J. Wenninger 6 |

02.07.2013
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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 ?)

The AccTesting Framework



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?

N N N NN

Analysis?

Anything else missing?

The AccTesting Framework



Summary

AccTesting can provide:

Reusable Test Plans

Consistent Tracking & Test History
Enforcement of order
Enforcement of Signatures

A N N NN

Automation for the future

Still some work to be done
?2 Test Plan Editing
7 New Concepts (Composite Tests, Barriers)

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

The AccTesting Framework



Thank you for your Attention!

Questions?

The AccTesting Framework



Accelerator testing EE

& T 24 Systems O
¥ RBA:notoken | | Send Feedback a ﬁ @ E|J, Rzg’ﬁ:ﬁg[s?uar;:;gﬂ“ 330 Tests

183 Successes 95% Success
Systems view [[¢ Testpian | Execution el Sl Schedule Plan | Statistics
¥ basket basket basket =

A

Type of plan (&)

e

@ ® uUnion of all tests

@ () Intersection of all tests

Test plan actions

@ Refresh test plan
. Run selected tests

. Sign selected tests

Manage phases size

TestPhase contains one
or more Tests

[#] Expand il phases

[l |
Tests within a test phase
: can be executed in
B e arbitrary order.

Show excluded phases

[=] collapse ail phases

Displayed Test Fitter

32




Overview

Acctesting Acctesting Server .
Test Execution Servers

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

Acctesting
Database

e.g.: LabView, Powering Result analySIS Hardware

Server ... components e.g.: Magnet Circuits,

BIC/PIC ...

The AccTesting Framework



System Relations & Information

0868 0eaeann m'nf;s‘:!

eonooccOCCCE N

INEEEREEEEEE |
Is

Clients
(e.g. AccTesting,
Diamon, ....)

Key Concept: Re-use of existing Sources!

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

System Providers:

* Lsa
e Layout Db
Systerh/ Information Providers: Relation Providers:
Information Status ’ Lapou D|_°
Server | ° Issues (Jira) * Runtime info (JMS)
* Deployments * Java code analysis

 Faults? ... .

The AccTesting Framework



Interlocks based on Test Plan?

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

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

Possibly: Enforce Tests after changes:

72  E.g. Which tests have to be executed, after a change of a QPS —
card?

72 Pre-defined test plans or (partially) auto-generated?
A > Knowledge about System-Dependencies required!

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

The AccTesting Framework



Automation?

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

First steps: Concentrate on systems, where many interlocks of

same type:
72 BIC/PIC: Already dedicated tool, in the pipeline to be integrated
with AccTesting
72 Collimators
Integrate BIS connection Test?
Do we really have to look ‘by eye’ on lossmaps?
Could there be a Hierarchy-check without a reference?
2 Vacuum
72 BLMs:
E.g.: Test Of Latency: Close collimators: Done in pt3, pt7: Could be
done for more, if automatic.
72  Others?

The AccTesting Framework



Data Analysis Service

(e.g. AccTesting, Timber,

Custom Analysis....)

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.

Logging DB
Post Mortem

Hadoop Cluster?

Z Others?
Analysis Framework (Cluster?)

The AccTesting Framework



BIC Communication Tests

Testing communication

B BIC-USER TESTS

Eﬁl ¥ RBA: iromerar

=lolx|

between PICs, WICs and

DOMAIN selection List of Users List of Connections
Channel Nb User Name Test Channel Nb ‘ User Name Test
LHC > hq acuum b1 ¥ tACBLMERIR O
2 not used | E‘»P\C PYS5.CIP UJ1AART [¥]
S O S . BIC selaction 3 not used O 5PIC.PYES.CIP I 6 LR Iv]
4 BLM_UNM 4 4/PIC_PYSE.CIP UJ1 B XR1 4
& PIC_UNM lv] %P\C PYSE.CIP UJ14 ALY [v]
L not used Ll 5PIC.PYEE.CIP U4 LLY v
7 WiIc [¥] APIC.PYSS.CIP UJ1 4301 [¥]
3 COLL#MOT-h1 v 7IPVEE.CIBUTest CWLR |
B not used O 7|PVSS.CIBUTeSLCIWLRT_F. O
L L4 L4 L4 10 not used [l 7|PVSE CIBUTestRes CIWLR [l
IVI I ra t I O n O eX I St I n G U I 11 BLM_MSK v 7IPVS5.CIEUTesiRes.CIWLR O
12 PIC_MSK vl TMHCBLMSRIR |
13 not used | 12|PIC.PYES.CIP UG ART |
14 FMCM_RO1.LR1 ¥ 12|PIC PYES.CIP UG LR Ll

+ dedicated Db Tables to
Generic Framework + DB

12|PIC PYES.CIP U6 R
12|PIC.PYES.CIP LI 4 ALT
12|PIC_PYSS.CIP UJT4 LY
12|PIC.PVES.CIF.UJT4KL1
14|CIF US152. RD1

Start Test,

Console

Re-Usage of existing
Code.

45 - Login policy = DEFAULT
1 57 - Login policy = DEFAULT
14:45:00 - Login successful

5:45 - Validating existing token...

14:44:45 - loginPolicy: DEFAULT, showRolePicker:

appToken REAToken[serial=Ox6edcalce ;authTim
nasterToken REAToken[serial=OxaZbéh28d;authTine=2012-11-21014: 4!
14

falze

012-11-21814:45: 00 ;endTine=2012-11-21822:

0:endTime=2012-11-21022

:00;application=AppPrincipal [naue=BIC-USERS TESTS, critical=f
5:00;application=AppPrincipal [nane=BIC-USERS TESTS, criticals=t

5:45 - There is no token, or it's walid

Courtesy: I.R. Ramirez
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Custom Reports

To be used for:

7 Notification N

A Status reports N

? Periodical reports N

. N, ey o,

? Generation of Procedure A
Documentation %\ %

72 Combination with analysis N
language?

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

Various Libraries under investigation

The AccTesting Framework



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:

2 Collimators
2 Vacuum
72 BLMs

The AccTesting Framework



Summary

AccTesting operational since 2012.

Done:
? Db migrated

Ongoing:

72 Analysis Language

72 ELQA Integration

?2 System Relation Management

Plans & Visions:

2 MPS Commissioning Integration
7 Editing of Test Plans

72 Reporting

The AccTesting Framework



AccTesting Server

Orchestrates the whole process:
72 Test Execution
?2 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.

The AccTesting Framework



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.

The AccTesting Framework



Test Step Handlers

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

s 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?

The AccTesting Framework



The AccTesting Framework

Designed from the experience
of Hardware Commissioning.

sssssssssssss

Successfully Used in HWC
Campaigns 2012, 2013

wwwwww

Enforces Correct Order of Tests

Many additional features:

72 Automatic Scheduling
2 Constraints
A Statistics

The AccTesting Framework



Notifications

Precondition for ELQA Tests

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

Currently manually triggered
Later: Triggered automatically

Useful also for Beam Commissioning?

The AccTesting Framework



Designed for Extension

Server Extension Points:

TestStepHandler (handle certain types of SystemTests)
Constraints (Restrict Test Execution)
LockProvider (PIC, Db, ...)
SystemInformationProvider (e.g. Issues)
2 GUI Extension Points:

TestResultsViewer (E.g. Powering Server)

The AccTesting Framework



| %) Analysis Consistency Check GUI (=& =]
~ Campaign [Inactive]
J‘A_ % Send Feednack Recomissioning 2012
Filters ‘% Systern Test System type Al @i I IS el caonsistency check Testcomments Test starttime ‘
result result result
CIRCUIT_TYPE & RQTIZL1B2 PICZ POWERINGF... Gircuitimpl FAILED SUGCESSFUL Autoratic confirmat.. 2012-02-0316:02.. [&
ROT12L1B2 PIC2 POWERINGF... Circuitimpl SUCCESSFUL SUCCESSFUL Autornatic confirmat.. 2012-02-03 16:14
ROT12L1B2 PIC2CIRCUIT QU..  Circuitimpl SUCCESSFUL SUCCESSFUL [no errors]; [no war... 2012-02-03 18:17
el A | (e RQTI2L1B2 PIC2 FAST ABORT .. Circuilimpl SUCCESSFUL SUCCESSFUL N0 errors]; [no war... 2012-02-03 18:25....
B S00AEE Fi RAT1ZL1B2 FMO.d3 Circuitimpl FAILED SUCCESSFUL slerrars: Expected n.. 2012-02-03 168:37...
RCEBCHAL1BZ FCCA Circuitimpl FAILED wias atrytogetto Pl 2012-02-07 11:00..
B00Ano BE RCBCHS L1B2 PCCA Circuitimpl FAILED SUCCESSFUL ; [errors: Waittimed...  2012-02-07 11:08
B 500A no EE crowhar RCBCHBLTB PIC2 POWERING F... Circuitimpl SUCCESSFUL Automatic confirmat..  2012-02-08 10:45
60 RCBCHA.L1B2 PCCA Gircuitimpl FAILED SUCCESSFUL ; [errors: Wait imed...  2012-02-08 11:42...
B 80-1204 RCEH14 RZB1 FCC1 Circuitimpl SUCCESSFUL SUCCESSFUL Errar:The ‘analysis ma ; [no errors]; [nowar... 2012-02-10183:32
o FD v
RCBH12R2B1 PCCA Circuitimpl SUCCESSFUL SUCCESSFUL Error:The ‘analysis mo LIno errors]; [nowar... 2012-02-10 18:32;
i RSF2.A23B1 PIC2 POWERING F. Circuitimpl FAILED Error:The ‘analysis mo Sequence problem. 2012-02-10 18:42
Executed Test Status 2 RSF1.AZ3B2 PICZ POWERING F...  Circuitimpl FAILED ilerrors: dewnotrea.. 2012-02-1019:42:.
RSF1.AZ3B1 FICZ POWERING F... Circuitimpl FAILED lerrars: dewnotrea.. 2012-02-1013:42..
REF2AZ3B2 FICZ POWERING F... Circuitimpl FAILED lerrars: devnotrea.. 2012-02-1013:42..
Select All | Mons RCBW3ZLIB2 PCC Circuitimpl SUCCESSFUL SUCCESSFUL 1 [no errors]; [no war... 2012-02-1019:44
RCBV14R2B2 PCCA Circuitimpl SUCCESSFUL SUCCESSFUL ;[no errors]; [no war... 2012-02-10 18:44
RCEVI12RZBEZ FCCA Circuitimpl SUCCESSFUL SUCCESSFUL s Inoerrars]; [nowar.. 2012-02-10 15:44...
RSF2.A23E1 PIC2 POWERING F... Gircuitimpl SUCCESSFUL SUGCESSFUL Autornatic confirmat.. 2012-02-10 13:49....
ALl DI RSF2A2382 PIC2 POWERING F . Circuitimpl FAILED Problem withthe . 2012-02-1018:54
RSF1.42382 PIC2 POWERINGF... Circuitimpl FAILED Problem withthe F...  2012-02-10 18:56
RSF1.A2381 PIC2 POWERINGF... Circuitimpl FAILED Prablem with FGC: ... 2012-02-10 18:57
- RSDZ.A23B2 PIC2 POWERING F... Gircuitimpl FAILED Problem with FGC: ... 2012-02-10 18:58...
Start date & RED1AZ3EZ PICG2 POWERING F... Gircuitirmpl FAILED Problem with FGC: . 2012-0210 19:58:..
RSD2.A23B1 PIC2 POWERING ... Circuitimpl SUCCESSFUL SUCCESSFUL Automnatic confirmat.. 2012-02-1019:58
Feh 3, 2012 Jan 25,2013 RSD1 42381 PIC2 POWERING F... Circuitimpl SUCCESSFUL SUCCESSFUL Automatic confirmat.. 2012-02-10 18:59
O © RSF1.A2382 PIC2 POWERING F... Circuitimpl SUCCESSFUL SUCCESSFUL Automnatic confirmat.. 2012-02-10 20:03....
GUEEBE G2 P REF2A23B2 PIG2 POWERINGF... Circuitimpl FAILED SUCCESSFUL Autarnatic confirmat.. 2012-02-10 20:04...
RSF1.A23B1 PIC2 POWERING F... Gircuitimpl SUCCESSFUL SUGCESSFUL Autornatic confirmat.. 2012-02-10 20:08....
WEEGT A RSD2.A2382 PIC2 POWERINGF... Circuitimpl FAILED Failedto check ifF..  2012-02-10 20:09
RSD2.A2382 PIC2 POWERINGF... Circuitimpl SUCCESSFUL SUCCESSFUL Autormnatic confirmat . 2012-02-10 20:11
RSD1.A23B2 PIC2 POWERING F... Circuitimpl FAILED Failed fo check (fF...  2012-02-10 20:12...
Select: All | Mone RSD1.A23B2 PIC2 POWERING F... Gircuitimpl SUCCESSFUL SUGCESSFUL Autornatic confirmat.. 2012-02-10 20:14....
RGTD.A23B1 PIC2 POWERING F... Gircuitimpl SUCCESSFUL SUGCESSFUL Autornatic confirmat.. 2012-02-10 20:15....
B CcCELGA & RQTD.A23B2 PIC2 POWERING F..  Circuitimpl FAILED Switch ve FGC prob...  2012-02-10 20:16
CCEPC ROTD.A23B2 PIC2 POWERINGF... Circuitimpl SUCCESSFUL SUCCESSFUL Autornatic confirmat.. 2012-02-10 2017
B ELoa ROQTF.A2382 PIC2 POWERING ... Circuitimpl FAILED Switch s FGC prob... 2012-02-10 20:21....
ELOA CRYOD.READY RCEW13.R2ZE1 FCCA Circuitimpl SUCCESSFUL SUCCESSFUL +[no errors]; [nowar... 2012-02-10 20:23...
B ISTEE J" RCEV11.RZE1 FCCA Circuitimpl SUCCESSFUL SUCCESSFUL s Ino errars); [nowar.. 2012-02-10 20:23...
B A RCBY31 L3B1 PNO.a1 Circuitimpl FAILED SUCCESSFUL Automnatic confirmat.. 2012-02-10 20:25
RCBH16R2B1 PNO.a1 Circuitimpl FAILED SUCCESSFUL Automnatic confirmat.. 2012-02-10 20:25
RCEBH22L3E1 PMO.a1 Circuitimpl FAILED SUGCESSFUL Autornatic confirmat.. 2012-02-10 20:25....
1 = RCEH33R2B2 PMO.a1 Circuitimp FAILED SUGCESSFUL Autornatic confirmat.. 2012-02-10 20:25....
LU T g RCEH34 L3B1 PNO a Circuitimpl FAILED BUCCERSFUL Automatic confirmat . 2012-02-10 20:25
N RCEY11L3B1 PNO.a1 Circuitimpl FAILED SUCCESSFUL Automnatic confirmat.. 2012-02-10 20:25
LOCATION v RCBH24 R2B1 PNO.a1 Circuitimpl FAILED SUCCESSFUL Automnatic confirmat.. 2012-02-10 20:25
RCEW14L3E2 PMO.a1 Circuitimpl FAILED SUGCESSFUL Autornatic confirmat.. 2012-02-10 20:25....
I < RCEV8R2B2 PMO.a1 Circuitimp FAILED SUGCESSFUL Autornatic confirmat.. 2012-02-10 20:25.. |-
S0C b mPat=\RER N = el =L 1 1N £} CAILER 11 C CLIL i N4 09 40 30 -]

{ Frocess consistency checks on selected tests J

00:02:53 - pump server propecties=piaybaci_pro

fa
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Analysis result - example

Analysis failed

Test info: [system='RCBH11.L2B1', test="PNO.d1']

q’l’\ The test 'PNO.d1’ for the system 'RCBH11.L2B1' has the following execution histony:

| End time | Status | valid | Description

| Signatures

Resc|

Execution

=
X Signatures [ MTF files ME X Powering PM Wﬁsults wew@

D

@ I_MEAS W

PM_EVENT_TRIGGER

T T T T T T
21:26:00.000 21:28:00.000 21:30:00.000 21:32:00.000 NO‘OOO 21:36:00.000

| Assertions

|assertThat(l MEAS).isEqualTo(8.0, A).withinAbs(2.0, A).at(120, s).after(PM_EVENT_TRIGGER)
rtThat(l MEAS).isEqualTo(ExponentialFunction). withinAbs(2.0, A). starting(10, ms).after(PM _EVENT TRIGGER).ending(2, |

CE- EEEEIT T

L ] i e

|assertThat(v_MEAS).isEqualTo(ExponentialFunction).withinabs(2.0, W).starting(10, ms).after(PM_EVENT_TRIGGER).ending

I re-analyze

Sign test as: Comment

W (®) Successful
@ () Failed

Role selection

Close




Test Analysis

Vision:
& s IrEE=] . . . . .
CELIOEE D 72 Simple description of test-expectations (assertions) on
signals resulting from tests (Java).
g 1001 analysis.assertThat (I MEAS) .islessThan (142, AMPERE) .at (PM EVENT TRIGGER):
2 o analysis.assertThat (I MEAS) .isLessThan(l, AMPEERE) .at (15, SECOND) .after (DM EVENT TRIGGER) ;

ansalysis.assertThat (I MEAS) .isLessThan (150, AMPERE) .at (30, SECOND) .before (DM EVENT TRIGGER):

?2 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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HFIPSEC Proceduers Tasks

s Tl Ligt

PG Aot hties Mistory

D cumsions

S

Feaphe and Grosps

5 Recych Bin

2l Fhaer ; Baam Commissicning | 127)

= Phares : Miachine Checkout [220)

= Phawr : HPS Eoff Tesks (4]

o Phaes : Sgwtmm 1T (55

4
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