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Yandex Services for CERN users

« LHCDb Grid Tier 2 Cluster

 Event Index
 Event Filter
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[J LCG.CERN.ch 146652.8
I LCG.CNAF.t 136921.7
[l DIRAC.YANDEX.ru 135408.7
[0 LCG.RAL.uk 95156.0
B LCG.GRIDKA de 87631.2
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B LCG.GLASGOW.uk 45593.0
B LCG.NIKHEF.nI 36518.8
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[0 LCG.USC.es 238345
[0 LCG.UKI-LT2-Brunel.uk 23069.1
B LCG.SARA.nI 225276
B LCG.RAL-HEP.uk 21158.9
[0 LCG.CNAF-T2.it 20044 .4
B LCG.LAL fr 187131
@ LCG.CPPM.fr 18015.3
[ LCG.Barcelona.es 16990.6
W LCG.PIC.es 16873.3
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B LCG.IHEPsu 15066.6
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@ LCG.KIAE.ru 13566.8
W LCG.Oxford.uk 11993 4
B LCG.Lancashire.uk 10995.7
@ LCG.CBPF.br 9601.2
B LCG Liverpool.uk 9220.7
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= '77 U-T2-RHUL.uk 39934
IPl.ru 33338
JG.nl 31495
wmbridge.uk 2909.2
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srtmund.de 2800.2
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Event Index

https: / /eventindex.cern.ch /

(requires LHCb membership)

Search is supported by

Yandex


http://volhcb16.cern.ch:9152
http://volhcb16.cern.ch:9152

Event Index Subsystems

vandex| ClUsters

8 machines,
|28 CPU cores
35TB HDD

SSO Auth

; Data per year:
N . | | k . |~5TB,
C\»\;}+ | ~10!0 events,
[ [ | Full scan: 20mins
index-based:
~7 seconds
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« 4 ‘O eindex.cern.ch » search & Y w O 4 @

Event Index  strippings_stripping_lines_dict.StrippingA1MuMuA1MuMuLineDecision= l Find | austyuzh

Last search result

Wizard Dashboard

Found 5201059 events [1_] 2 | 3 | 4 ‘ 5 ’-°I View histogram | Save search ‘ Download }

Event 126577:2235701824  details Save to favorites

Event time: 2012-08-26 12:08:58
Stripping version: 20

Stream: dimuon

Application: Brunel v43r2p2

Global activity counters Stripping lines

nUTClusters StrippingStreamLeptonicDecision

nVeloTracks StrippingDY2MuMuLine2Decision

nRich2Hits StrippingMicroDSTDiMuonDiMuonincLineDecision
nMuonTracks StrippingA1MuMuA1MuMulLineDecision
nOTClusters StrippingStreamDimuonDecision

nPVs StrippingStreamEWDecision

nLongTracks

nUpstreamTracks

nTracks Condition DB tags

DQFLAGS dq-20120727

nT Tracks
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Last search res
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5217277 events selected
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« 4 l(’, eindex.cern.ch » status & ) W E |

Event Index “ Find austyuzh
Last search result

Wizard Dashboard

System status

Frontend version:
09.3

Backend status:
OK

Backend version:
0.008

Database version:
n/a

Searches this week / this month / overall:
1/31/31

Download requests this week / this month / overall:
0/2/2

Events count:
n/a

Users count:
4

m ut Dashboa tatus Yandex




Search Performance Evaluation

StrippingDstarUPB02DstDstBeauty2CharmLineDecision

StrippingDstarUPB2DstDstKBeauty2CharmLineDecision

Strippingb2DstarMuXKsKs DDDDCharmFromBSemiLineDecision

StrippingB02DstDstKSWSLLBeauty2CharmLineDecision

StrippingDstarUPB2DstD0Beauty2CharmLineDecision AND
stripping=20rl

StrippingDstarUPB2DstD0Beauty2CharmLineDecision

StrippingLowMultCEP D2K3PiWS lineDecision
StrippingB02DstarKDst2D0Pi D2KSHHLLBeauty2CharmLineDecision
StrippingXiccControlDpDecision

stream=ew

stream=ew AND stripping=20 AND StrippingX2DODOLineDecision
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Event Filter (https://volhcb16.cern.ch/)

BDT9 Flaviol i10000 w001 x64  Flavio1 B_sO_TAU_ps, 336903 2013-04-19 10:12:49 -0.0543496
mu_MINIPS, ...

DOmUMAEingt Formula «mc_Bu2X-B2psiX 2a» ; 146700

default Learning Factors Export : 0.243071

form_1 : -0.000751594

marco_new_test

mc_Bu2X-B2psiX_2 : 0.607015

mc_Bu2X-B2psiX 2a : 0.46621

merger_3 ' : 0.0453774

MN_13_Flavio1 10000 w001 ) ! : -0.382667



https://volhcb16.cern.ch
https://volhcb16.cern.ch

Event Filter HT TP API

/api/upload dataset
/api/train_formula
/ajax/tasks_status
/api/get_trained formula_binary
/api/remove_dataset

more info at: https://volhcb16.cern.ch/static/APl.pdf

Example:

anaderi@lxplus:~$ curl --digest ://volhcbl6.cern.ch/api/find
{
"data": {
"fields":
"B _DIRA OWNPV,B ENDVERTEX CHI2,B FDCHI2 OWNPV,B IPCHI2 OWNPV,B PT,D ENDVERTEX

CHI2,is signal,Jpsi ENDVERTEX CHI2,Jpsi PT,K MINIPCHI2,K PT,muminus MINIPCHIZ2,
muplus MINIPCHI2,pi MINIPCHI2,pi PT",

"fields count": "15",

"id"s: "22",

"name": "DOmumu_a",

"rows count": "53239",
"size on disk": "10596801",
"type": "CSV",



https://volhcb16.cern.ch/static/API.pdf
https://volhcb16.cern.ch/static/API.pdf
http://volhcb16.cern.ch/api/find_pool?id=22
http://volhcb16.cern.ch/api/find_pool?id=22

Event Filter APl Python wrapper

Trivial Example of APl usage

import Yandex EF API
try:
apli = Yandex EF API(url base=URL, user='', password='"')
result = api.upload dataset(train filename, TEST NAME)
sleep(60) # ... or check it is ready
result = api.train formula(pool id, TEST NAME,
fields=|[
'B_DIRA OWNPV',
'B_ ENDVERTEX CHI2',
'B_FDCHI2 OWNPV'],
train rows=1000)
result = api.download formula(
formula file csv,
formula name=TEST NAME,
file type='csv')
except Exception, e:
print "Oops!", e




IPython wrapper demo



http://nbviewer.ipython.org/gist/anaderi/571fc728f526fbb7b40c
http://nbviewer.ipython.org/gist/anaderi/571fc728f526fbb7b40c
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IPIyl: Notebook tau3mu_blending_all_proto_cem tast Checkpoint: Feb 12 08:43 (unsaved changes)

File Edit View Insert Cell Kemel Help
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In [549): importance=report|'feature_ importances')
importance.sort([ '‘effect’', 'efficiency'))[['effect’', 'efficiency’')).plot(figsize=(30,5), kind='bar')

Out[549): <matplotlib.axes.AxesSubplot at 0x2f9cdbd0>
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In [557): for Key in report( 'correlations’).keys():
Plot_Scatters(report( 'correlations')(key], xlabel=key(0], ylabel=key([1l])

Feature pair correlation

signal
bck

FlightDistanceError
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B ¥ @B 44 % 0 O P B Code ¢ Cell Toclbar: | None :

In (547): for key in report|'feature correlation').keys():
Plot_ColorMap(report( 'feature correlation'](key), figsize=(6, 4), title='Correlation for ' + key)

Correlation for signal
L =S tjIgnm.
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EventFilter Evaluation

T =S ptpT T

J. Albrecht!, M. Calvi?3, M. Chrzaszcz?®, L. Gavardi!, J. Harrison®, B. Khanji*,
G. Lafferty®, E. Rodrigues®, N. Serra®, P. Seyfert”

L Fakultit Physik, Technische Universitit Dortmund, Germany
2 The University of Milano Bicocca, Milano, Italy
3 INFN Milano Bicocca, Milano, Italy
1 Henryk Niewodniczanski Institute of Nuclear Physics Polish Academy of Sciences, Cracow, Poland
5 Physik-Institut der Universitit Zirich, Switzerland
6 The University of Manchester, UK
" Physikalisches Institut Heidelberg, Germany

B ->Kuu

M.Chrzaszcz, C.Parkinson, N.Serra,
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Services Roadmap

- Retrieval job code generation,

2.0 May 2014
Y - Summary-hash based queries

2.1 November 2014 - Histograms comparison

2.2 December 2014 Index data 2010-2011

2.0 May 2014 TMVA support

2.1 November 2014 Baseline training & Cross validation

2.2 December 2014 Migration to YDF
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Workflow model «YDF»




Workflow model «YDF»

Physics
Coordinator




Workflow scalability

Physics
Coordinator




Workflow scalability

VRD Group
Convener

Physics
Coordinator




Conclusion

Eventindex update:

indexed 2012 data (5TB, 10" events)

added support for histograms

EventFilter update:

usedin T — 3‘u and B, > K ,U+,Ll_ decay analysis
added IPython wrappers to evaluate trained model quality

Roadmap for 2014 presented




