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Control Systems

= Monitoring & Control problem is solved
= Our toolbox: Industrial tools + In-house Frameworks
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= Monitoring & Control problem is solved
= Our toolbox: Industrial tools + In-house frameworks
= Architecture
= Five major installations

ALICE 100 3
ATLAS 130 12

CMS 90 10

LHCb 160 10
Accelerator Complex 120 10

= Tons of data acquired & stored
= Although, not much processing yet
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 Difficult to impose a data analysis tool

* Many equipment groups (Cryo, Gas, Vacuum,

Machine Protection, etc.)

* Need for a flexible framework

* That takes care of common problems

* To offer analysis as a service to our users
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Integrated with our control systems
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* Configurable analysis flow by user
= + |t can use custom analysis software

= High scalability of analysis processes
= From laptop to multi-node cluster

= Stream based data processing engine: Storm
= NoSQL data storage engine

= Web-based visualisation interface
= HTMLS5, Data pushed by WebSockets
« Desktop and mobile devices
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ELVis: General View
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CT RTCBAM COM-RU

Data source

Send time series to ‘ Send FFT spectrum to FFT figure
Timeseries figure (XY axis)

; T—\
D‘?t”a |—» Data |—. Filter I—. FET

v v
FFT Band ‘ ‘ Alarm | Alarm
calculation I SEL Pl s FingerPrint SmartThreshold I
Send bands w Send to :
to 'L Peakhold Send alarm to
chessboard LOG
Alarm Peak based Ii
Alarm - :
LimitCheckin o Bolt producing l
[ Send bands to the FFTD data
figure (legend
g (legend) Send alarm to o Internal Bolt
chessboard

Openlab Workshop — 20 November 2013 16



\»
e ELVis: Web-based Visualisation

."

Spectrum 1 [Channel 100-2] [Edit Mode] (7 -3 CT RTC BAM COM-RU

bhand LO up RMS Phases AMP_Max Frequence_Max

0 0.000 0.000 0.000 0.000 p.000 0.000

1 150.000 250.000 4B8.839 0.041 5.913 248.749

| 2 250.000 350.000 63.357 0.235 7.913 349.469

3 350.000 450,000 54357 221 B1.224 448.663

| 4 450.000 550.000  31.485 2138 24957 549384

| ] 550.000 G50.000 9129 2.062 0.952 648.578

6 1050.000 1550.000 13.602 -1.878 3.369 1548.956

i | Spectrum 1 [Channel 100-1] [Edit Mode]

| LO upP RMS Phases AMP_Max Freque
| 0.0 0000 100,000 170259 2814 180.763
_ 0.1 0.000 100,000 170.259 2814 180.763
| 1.0 100.000 200.000 88.579 0.494 161.980
11 100.000 200.000 a8.579 0.494 151.980
| 1.2 100,000 200.000 885749 0.494 151.980
2.0 200,000 300.000 23.081 1.950 36.567
’ 0 300.000 400.000 8157 -0.493 12.285
| — 40 400.000 500.000 24974 0.087 4 554
| T— 5.0 500,000 B600.000 0.847 -2.827 1.5804
|0 - o 2000 3000 4000 6.0 1000000 14500.000 0.121 3110 0.293
o BANA_1  wee Band_2 wew Band_3  ses Band_94 s Band_5 e Band_6 ee= Band_0 )

1000 2000 3000 4001

2003800 20:38:00  20040:00 20:41:00  20:42:00

Amplitudes | Freguencies RMS Phases

Channel Unit
Channel 100-1
Channel 100-2
Channel 100-3
Channel 100-4

Band 0 Band 1

U L 1 R i

Openlab Workshop — 20 November 2013 17



\»
e Portfolio of framework

.l

CERN

openlab

= WatchCAT (Siemens)

= Semi-automatic discovery of “symptoms” in collections
of unstructured logs

» Algorithm-driven, human-validated
= Next: Event processing

= Drools Fusion (Red Hat)

= Open-source rules engine
» Knowledge-based, temporal reasoning

= ELVis (Siemens)
= Scalable scaffolding For custom real-time analysis
= Visualisation of analysis results
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= We have many use cases and users
= Various kinds of analysis to perform

= We need a flexible analysis environment

= Integrated with our monitoring and control
environments

= Current focus
= Alarm threshold learning with Drools Fusion
= Evaluating ELVis
= WatchCAT for event processing
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Any Questions

Thank you for attending!
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