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Goals

» Select interesting physics
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HLT Validation

* The trigger code will evolve continuously
and needs to be well tested offline before it
goes online

e Validation effort should be automatized and
allow for easy code debugging

A common infra-structure, using specific
checks provided by developers is
encouraged

- As a consequence, common tools can be used
to check and make results promptly available




Development for the ATLAS software

A set of new releases are made each night

- There are different branches depending on specific project
targets

The Nightly Control System (NICOS) controls the build of the
packages

Trigger Validation uses ATN and RTT which are general-
purpose ATLAS validation machinery

- ATN (Atlas Testing Nightly) tests can check code integrity as
soon as a new release is built. It runs on all new releases to test
for inconsistencies using simple scripts

- RTT (Run Time Tester) tests can run longer jobs and check the
physics output

As soon as a problem is found, the developers are
iInformed through an automatic email sent by the infra-

structure




NICOS results

This web page shows the list of ATLAS nightlies (see twiki page for details). Some nightlies are not added to this list: experimental nightlies,
doxygen builds, stable releases, tests of a new NICOS version.

TCT

Nightly testing summaries: ATN (rel O, rel 1, rel 2, rel 3, rel 4, rel 5, rel 6, also accessible from nightly web pages ), RTT, FCT (AID scans),
(AID scans).

New column "Kit" shows the results of kit builds and downloads (made with package packbist). The red crosses or green ticks images are links to the

corresponding logfiles

Message of a day about nightlies problems and usability

Oct 18, 2008: rel 6 14.X.0 32 bit opt nightly has missing libraries, dbg version 1s OK
Oct 11, 2008: 14.X.0 32 bit opt nightly is not completed: build machine problem
Oct 4, 2008: copy-to-AFS processes of many Sat. nightlies (incl. all MIG mightlies) are stuck because of AFS problems

Nightly Title Platt’; s Pm.# Latest Rel. Build Date Copy Kit Fﬁizd Ave. Test
jects Builds Success(%)
4 0 |reLo ldone 10/2607:34  |done el oK@ 14 |48
: 2 10 |rel 0 |done 10/26 07:22  |done IN/A 08  [54.0
\14 2.2X NIGHTLIES
14.2.2X 2 10 lrel 0 |done 10/2607:36  |done NIA o 622
[14.2.2X-VAL 2 10 lrel 0 |dons 10/26 07:55  |done N/A o 638
[PATCH NIGHTLIES
14.2.2X. Y-P1HLT 2 1 lrel 0 \done 10/26 07:25  |done el o@@ o [27.0

[v]

[«]

NICOS/ATN by Alex Undrus (BNL)




Package built

Package Name

AtlasTriggerRelease

TrigCaloRec

TrigEFMissingET

TrigT2CaloCommon

TrigT2CaloCosmic
TrigT2CaloEgamma
TrigT2CaloJet
TrigT2CaloTau
TrigT2MinBias
TrigValAlgs
Trigmulso
Trighavigation
TrigSteering
TrigTimeAlgs
AnalysisTriggerAlgs

AtlasTriggerRunTime

Container Build ?255 kreq l#g;tt Manager(s)

MN/A 3 NA FAIL emil.obreshkov at cern.ch,david.quarrie at cern.ch

Trigger/TrigAlgorithms N/A N/A  cibran.santamarina.rios at cern.ch,xella at nbi.dk,delsart at Ips.umontreal. ca, fer
Trigger/TrigAlgorithms N/A N/A  rodrigo.torres at cern.ch,daniloefl at gmail.com

Trigger/TrigAlgorithms N/A  diego casadei at cern.ch,kyle.cranmer at cern.ch,xiaowen. lei at cern.ch,ignacio.a
Trigger/TrigAlgorithms d  N/A xin.wu at physics.unige.ch,pilar.casado at cern.ch,kyle.cranmer at cern.ch,damaz
Trigger/TrigAlgorithms 3 N/A .

Trigger/TrigAlgorithms 3 NA Build status for each package:
Trigger/TrigAlgorithms e Mo Lyle g CIICkIng on the package,
Trigger/TrigAlgorithms 2 NA N/A the build IOg is shown.
Trigger/TrigAlgorithms 3 N/A N/A

Trigger/TrigValidation J goncalo at pp.rhul ac.uk,strom at physics.uoregon. edu

Trigger/TrigAlgorithms N/A  stefano.giagu at cern.ch

Trigger/TrigEvent FAIL tomasz.bold at cern.ch,carlo.schiavi at ge.infn. it

Trigger/TrigSteer FAIL nicolas.berger at cern.ch,till. eifert at cern.ch

Trigger/TrigTools G N/A FAIL j.t.m.baines at rl.ac.uk,tomasz.bold at cern.ch

PhysicsAnalysis/AnalysisTrigger @ N/A N/A - wolfgang. ehrenfeld at cern.ch,tmaeno at bnl.gov,atw at hep.ph.bham.ac.uk,mon
MN/A /] N/A N/A  emil.obreshkov at cern.ch,david.quarrie at cern.ch

[x]

[4]




Summary of ATN tests

An ATN test and its results: \;
The log file, error messages and
other outputs are available.

Trigger ATN test results summary

Nightly test: 14X032BSATrgOpt rel 5

Test name Test |Athena |Error | Req. Rootcom Exiyf| Post | Dir. Lod link
script | exit | Msgs |tests p cgfle |cmd |link g
AthenaModernBS_standalone . ) ok [pa [MSMAICHARS log g [ttesoleris sadon tallr
AthenaModernRDO - oK OK FAIL 58 OK  |dir'  |testAthensModernRDO tailloq testAthensModernRDO testlog

AthenaModernRDO blackholes

testAthenaModernRDO full taillog testAthenaModernRDO full testlog

: testAthenaModernRDO full no Bphysies taillog
100 % d testAthenaModernRDO full no Bphysics testlog

AthenaModernRDO full no Bphysics

testathenaModernRDO full no Bphysics no prescale taillog
testAthenaModernRDO full no Bphysies no prescale testlog

100 |OK |dir

AthenaModernRDO full no Bphysics no_prescale - OK FAIL |FAIL

testAthenaModernRDO full no prescale taillog
testAthenalModernRDO full no prescale testlog

AthenaModernRDO _full no prescale - Ok FA 100 |OK |dir

AthenaModernRDO lumi0.01 - 0).4 FAIL |FAIL MISMATCH

testAthenaModernRDO lumi0.01 tail log
testAthenaModernRDO lumi0.01 testlogqes

[psl 100 |OK |dir

) MISMATCH

testAthenaModernRDO lumi0.01 no Ephysies taillog
testAthenaModernRDO huni0.01 no Bphysics testlog

AthenaModernRDO lumi0.01 no Bphysics - OK FA 100 |OK |dir

testAthenaModernRDO huni0.01 no Bphysics no prescale tail log
testAthenaModernRDO lumi0.01 no Bphysies no prescale testlog

AthenaModernRDO lumi0.01 no Bphysics no prescale |- OK FAIL [FALL 100 |OK |dir

[Ds]
MISMATCH
[ps]

| . | | | | |T\4V-:]\4L‘T'ﬁH | | | . |4,-.F¢M1v-.mMm1m“Dnn Tl F1 e mmacaala 2l lae
Done o Ed

bl 1




Trigger tests results on ATN

http://fernando.web.cern.ch/fernando/TriggerSummaryPage/TriggerHLTP1TestPage.html

* A web page that summarizes the ATN test results for
different building projects, like AtlasTrigger, AtlasAnalysis,
HLT Testing and AtlasPoint1

- The aim is to show every relevant information from NICOS
In one single page for all available builds, each night

» Updated automatically every hour

* Quick and self-explanatory traffic light system (red,
, green)

 The summary is shown as a HTML table with colored
cells

* When clicked, cell shows a menu with links to full
information: log files, ROOT files, directory with results, ...



http://fernando.web.cern.ch/fernando/TriggerSummaryPage/TriggerHLTP1TestPage.html

Trlgger tests results on ATN

14438 Y-VAL 1 =880K 1 =89 UR| 1 >H90R|

Show builds: ®14.2.2XY ®14.2.2XY-VAL Mbugfix

Package Build rel O rel 1 rel 2
HLT Testing
14.2.2X.Y 0X0 0X0 0X0
HelloWorldMT_run-stop-run 14.2.2X.Y-VAL 0X0 0X0 0X0
bugfix . 1 0X0 0X0
143.3%Y 0X0 0X0 0X0
HelloWorldPT run-stop-run 14.2.2X.Y-VAL 0DX0 0XO0 0X0
(Exa 0%0l bugfix XX X 0X0 0X0
3X 14.2.2X.Y 3X0 0X0 3X0
3 errors in log[tHIStOH 14.2.2X.Y-VAL 0X0 0X0 0X0
Unknown Reg tes bugfix XXX 0X0 0X0
] 2
w = EnEnEs 14.2.2X.Y 000R 0O0O0R 0OOR
e 0 exitcode)sthena 14.2.2X.Y-VAL 00OR 00O0R 00OR
356 =9 test summary| bugfix XXX 357 =99 X R 356 =99 X R
0 Summary log filel
0 Checklog filel
250 =0 Directory with/
results-

Tail of log filel

Complete log file

T X 111 R et
e e e —



Memory monitoring

 Memory leaks must be identified

— Continuous monitoring of memory usage
- Memory leak checks are done on special jobs

- Memory leak targets are 10 bytes/event on L2 and
1KB/event on EF (the less, the better)

- PerfMon is a tool to monitor memory leaks

* It generates graphs of the memory usage per event
processed

* |t is enabled on all RTT jobs




- AR

Memory monitoring

» Valgrind is a set of very powerful tools for software
quality and performance study

- It has been used continuously to check the algorithms
performance (such as memory leaks and CPU usage)

HLT:: TECombinealgo::createdndProcessTEs(std vector
<unsigned, std::allocator<unsigned> =&, unsigned, std
svector=HLT: TriggerElement*, std::allocator<HLT: Tri...

09 35 %

13693 %

11535 %



Memory monitoring

Trigger RTT PerfMon results - Mozilla Firefox

Eile Edit Wiew History Bookmarks Tools Help
<« - - E= @ " |[ http://atlas-project-trigger-release-validation. web.cern.ch/atlas-project-trigger-release-valic [~ | @& | |[G]+ =1}
ATLAS - HM- PerfMon- Trigger - CVS -~ Root- BaBar - [=Calendar [EEELOG “jmvm Mdico MEico Elspiegel (@ Heise Interactions Wetter <%=GOL
The tuple in each cell is the result of a linear fit to the vmem/event graph, i.e. the first number is the initial virtual memory
consumption (in MB) and the second number the memory increase per event (in kB). Left-click on the links for more options.
Test rel_0 rel_1 rel_2 rel_3 rel_4 rel_5 rel_6
testAthenaModernRDO pcache(slc3) 1186M,.85.9k 1190M,.86.3k % bl 3 7 1184M,85. 4k
dev(slc4) Memory graph x b4 X b4 x b4
testAthenaModernRDO memTrack pcache(slc3) PerfMon summaryf.1k 1187M,93.8k 1187M,05.0k 1186M,94.6k 7 1186M.96.7k
. : gev(scs) Log file, 2 ‘ N | ) Reéi memory Virtual memory
c 22
testAthenaModernRDOtoBS z:icshlsis'cg) RTT result pages'—gl‘ SE 1——'7! testAthenaModernRDO Entries 999 | | Entries 299
(h )I - [All Memory graphs] : Mean 506.3 || Mean 505.7
testAthenaOldConfigRDO pca:c =(sle3) status: success = E‘ = RMS 288.4 [| RMS 288.3
dev(slc4) done: 07/10/14 05:54] = -'E 1500_ p0 101920 || p0 1186+ 2.2
testBjetSliceAthenaModernRDO pcache(slc3) VT, L0 7T rrwr 0. 3k i L pl_ 0.0808+0.0036 |[p1  0.08391: 0.00384
dev(slc4) b4 x i) C n
testBphysicsSliceAthenaModernRDO pcache(sic3)  590M.59.91 891M.580.2k : g1400_ H
dev(slc4) x x W C T
SO M P pcache(slc3) 208M,0.0k 209M,0. ;3 - -
dev(slc4) % el C 7
: h pcache(slc3) X x® ] 1300— ol
testCosmicsSliceAthenaModernRDO dev(sic4) : : g C ‘_J__.__h___u—==;""__ ]
22,2 2 s 1 = _.__-—d—ﬂa —
testElectronSliceAthenaModernRDO PESENEEES),  ERAieRE  ERE bR = 1200
dev(slc4) X x : = |
testIDAthenaModernRDO pcache(slc2) 852M,23.5k 8523M,23 2k [ T
dev(slc4) x x L —
testletSliceAthenaModernRDO FESENEEES), SRS 1100 \ bt B
dev(slc4) b4 x — A —
testMETSliceAthenaModernRDO pcache(slc2) 933M.21.8k 934M,31.0k —— _
dewv(slc4) x X 1000 u
testMuonsliceAthenaModernRDO pcache(slc2) 923M.,10.8k 29223M,12 .3k v _
dev(slc4) b4 x C 7
testPhotonSliceAthenaModernRDO pcache(slcs)  860M.14.4k  924M.32.6k 900 |
dev(slc4) x x C ]
testTauSliceAthenaModernRDO pETEnEEER)  CRELUERCE bt C ]
dev(slc4) b4 x 800
o N 1111 1111 1111 L 111 L 111 1111 1111 L 111 1 1117
8 | | o — 100 200 300 400 500 600 700 800 900 1000
. R o L e event nbr
htip: /fatlas-project-trigger-release-validation.web.cern.ch/atlas-project-trigger-release-validation /www /per




Memory monitoring on the RTT

* Long-term memory usage plots can be done
from RTT jobs

- Useful to check memory leak in many algorithms
Ivmem_ﬁt:dat& |
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DCube

* An infra-structure is available to process
and compare histograms generated by a
test job

» Tests use an XML configuration file to
determine which histograms to compare

 DCube has been integrated to run on RTT
and shows the results on the web




TrigAnalysis Test[-00-00-98]

[done]

Hide

Hame

testTauSliceAthenalodernRDOWESDAOD

nAQD TrigDecTool ficedA0D

[id:478]

testMuonSliceAthenalodernRDOESDACD

testElectronSliceAthenalodernROO0ESDAQD
[id:467]
testletSliceAthenaModernRDOtoESDADD
[id:471]
Enhanced bias ROOtoESDADD 10%31
[id:485])

testBphysicsSliceAthenalodernRDOtoESDADD

testMinBiasSliceAthenaModernRDOtESDAOD

[id

ttbar displaced beamspot
[id:478]

Top RDOtoESDAOD 10731
[id: 484}

taetPhntanSlire AthenaMndarnBNMtAFSNAND

[OfflineValidation] [Reco] [Trig-Common]

JobGroup

AthenaTrighnalysisTestiOTests

AthenaTrigAnalysisTestiOTests

AthenaTrighnalysisTestiOTests

AthenaTrighnalysisTestiOTests

AthenaTrighnalysisTestiOTests

AthenaTrighnalysisTestiOTests

AthenaTrighnalysisTestiOTests

AthenaTrighnalysisTestiOTests

AthenaTrighnalysisTestiOTests

AthenaTrighnalysisTestiOTests

AthenaTrindnaheizTeatiNTeats

DCube on RTT

Job
status

SUCCESS

SUCCESS

error

SUCCESS

error

SUCCESS

SUCCESS

error

error

Py

Tests

error

no
tests

arror

no
tests

no
tests

Datasets

[Showl

Show]

Show]

Show]

Show]

Show]

TShow

FAIL

Hash

412669765

755428664

-8657 39601

-168082837

1929607159

2127463886

744186383

1792798851

1158855822

-118628775

-43EGATAG

RTT page shows the validation

test status

Description: —

Monitored file: /afsicern.cf project/RTT/R

2/bug

686-slc4-gec34-

opt/offine/TrigAnalysisTest/AthenaTrigAnalysisTestOTi
Reference file: fafs/cemn c ject/RTT/R

nSlice

Date: 2008-09-23
File Descr.: -
View log file as plain text as HTML

dernRDOtoESDAOD!
eloffline/Trigger/TrigValidation/TrigAnalysisTest/expert-monitoring_muon.root

(o] onitoring.root

-

stats tests OK (p-value >0.95) WARN (0.7<p-value<0.95) ABSENT (no test)
DCube status /' OK WARN ¥ FALL ABSENT (no status)
[T Piois View | Summary |
name K-8 test X test "bin-by-bin" test DCube status

al 144 167 N 205 o1 JEEE o1 | 130 EEE !

S CTPSimlaton - - EE - - - - ;

(22 InDetTrigDetailed Track TruthMaker(...)FID _ _ _ _ _ _ l/

(1InDetTrigPRD_MultiTruthMaker_Muon_EFID  — - el - - E - - v

1 InDetTrigParticleCreation_Muon_EFID — 2 EEE s 2 N - 1+ v

(3 InDetTrig TrackParticle TruthMaker(...FID = = — = B = v

3 MocHL Tage_C8_iuon — e BN N - - W

3 MooHL TAIgo_MS_Muon 11 T I 2 I s N v

1 MooHL TAIgo_SA_Muon - : Bl ¢ 1+ R - 1 v

DCube page: this shows the results
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TrigEgammaValidation

» Systematic tool to validate Trigger
electron/photon Studies

* Generates efficiency and jet rejection
measurements, and plots relevant trigger cut
variables for different input simulation
datasets

e Uses statistical metrics to check
discrepancies on histograms with respect to
reference ones

» Automatically sends emails with results of the
comparison for the release




TrigEgammaValidation method

* Generates histograms of variables used on
Trigger decision

* Currently uses Kolmogorov-Smirnov
statistical test to compare each histogram
generated with the same one in a previous
release

* Discrepancies are notified when they are
found, allowing fast correction of problems

e Other metrics should be studied to improve
identification of problems




TrigegammaValidation plots
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TrigEgammaValidation
web visualization tool

List all releases

Overall Results

Z -> e + e RDO Dataset
Level 1 Results
Level 2 Results
Level 2 ID Scan Results
Level 2 ID Si Results

Event Filter Calo (after L2ID Scan Match) Results

Event Filter Calo (after L2ID Si Track Match) Results

Event Filter ID (after L2ID Scan Match) Results
Event Filter ID (after L2ID Si Match) Results
Perfmon Results
Z -> & + & BS Dataset
Level 1 Results
Level 2 Results
Level 2 ID Scan Results
Level 2 ID 5i Results

Event Filter Calo (after LZID Scan Match) Results

Event Filter Calo (after LZID Si Track Match) Results

Event Filter ID (after L2ID Scan Match) Results
Event Filter ID (after L2ID Si Match) Results
Perfrmon Results

Single Electron 25 GeV RDO Dataset

Level 1 Results

TrigegammaValidation Results for 14.2.20 (22/10/2008)

Zee [RDO]

Histogram name KS test JS testKL metric

. 000%9980% 008160
eeValidation/Dump/EF ScanCaloDphi 99.77%99.94% 0.04028

Color code

100% similarity

90%-100% similarity

ZeeValidation/Dump/EF ScanCaloEt | 86.11%/99.80%| 0.02250

Eee‘ﬁalidationfDumprFScanTraclaPhi 78.92%(99.37%| 0.02549
. 5856%9927% 002955
EeeValidationfDumprFScanTrackZO 90.14%|99.52%| 0.10830
ZeeValidation/Dump/EF SiCaloDphi 99 35%(99 94%| 0.03924

7eeValidation/Dump/EF SiCaloEt | 76.02%]99.79%| 002289

7es\Vaidation/Dump/EF SiTrackPhi 75.85%§99.37%] 002531
S 4901%9928% 002890

eeValidation/Dump/EF SiTrackZ0
ZeeValidation/Dump/L1EmMClus
“eeValidation/Dump/L 1Emlsol

94.04%9947%| 0.12668
91.37%99.76%| 0.01478
100.00%(39.97%| 0.02061

70%-90% similarity

B s than 70% similarity

Smirnov test

Symbol  Measure Description
Similarity is calculated
based onthe
Kolmogorov: maximum distance
KS between the

cumulative distribution
functions of the
random variables.

KL

Kullback-
Leibler
Symmetrized
metric

A distance between
the random variable is
calculated based on
information theory's
Entropy concept (this
is a value greater than
zero and unbounded).

“eeValidation/Dumpl/L 1HadCore 8997%9997% 002283
7eeValidation/Dump/L 1Hadlsol 81.17%[99.98%| 0.01862

o 5645%9950% 015332
Zee\Validation/Dump/L 2CaloHadEt 8781999 85%] 0.10343

A "normalized
version” of the
Kullback-Leibler
Symmetrized metric,
giving a value




Statistical metrics description
Kullback-Leibler

« Kullback-Leibler divergence uses the entropy
concept from Information Theory to measure the
distance between two pdfs

Kolmogorov-Smirnov

 The Kolmogorov-Smirnov
Test can be used to compare
two pdfs by measuring the
maximum distance between
their cumulative distribution
function

— Such a method is naturally assymetric, but
can be made symmetric
Da(PIQ) = [ sl ol d

o0

Dxr(P||Q) + Dgo(Q| P)

100 NORMAL RANDOM NUMBERS

ECDF
Normal CDF

Jensen-Shannon

« Kullback-Leibler is unbounded. Using the
lemma that the distribution closest to the other
two is the mean distribution, Jensen-Shannon

proposed a new metric.

CUMULATIVE PROBABILITY
= ;

Quadratic Negentrop

» Measures the distance
between the pdfs bin-per-bin

- Jensen-Shannon metric is always positive
and less than 1.

~2(P+Q) JSD(P[ Q) (PH M)+ 5 (QHM)

=

Dx(PIQ) = [ (p(a) - qla)P da

>




Metric comparison:
Methodology

 To compare each metric's result and observe
their sensitivity, two methods were tried:

- Adding Gaussian noise to test histograms and
comparing with the original histograms

- Multiplying Gaussian noise to test histograms and
comparing with the original histograms

* The standard deviation of the noise is stepwise
Increased to check the metric's results

* A mean of all TrigggammaValidation
histograms comparisons is taken to evaluate
each metric's performance




Metric comparison:
Additive noise to the histograms

Kolmogorov-Smirnov test

Symmetrized Kullback-Leibler divergence

1
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Metric comparison:
Multiplicative noise to the histograms

Kolmogorov-Smirnov test Symmetrized Kullback-Leibler divergence
: |  Kolmogorov-Smirnov | %"
- metric is much £ o
2 o4 more sensitive to g o0
noise variations! £ E
00'"n.lz"'o.|4"'0.|s"'o.|3"'_4' DD: 0.2 0.4"'0.6"'0.3"'_1
| Jensen-Shanon divergence _Quadratic Negentropy
i :*-  Quadratic
Sozsl : »=  Negentropy can
2 oa 3 *F not detect
“c multiplicative noise
e “c  differences
DE o D.iz i 0|4 ! 0.|6 ! uls ‘ll DDE . 0|2 nn s 0|4 | lols A .Ll 10!4.‘ L LAL" .




Metric comparison:
Results

The Kolmogorov-Smirnov test is very sensitive to
small variations of a random variable

The Kullback-Leibler and Jensen-Shanon can't
distinguish differences between histograms after a
large noise level and are not as much sensitive to
multiplicative noise as Kolmogorov-Smirnov

Quadratic Negentropy can not detect multiplicative
noise, and it also can not detect differences at high
additive noise!

To be investigated: The combination of such
methods




Conclusion

Validation on Trigger is being applied systematically,
controlling the problems as closely as possible

Software quality (memory leaks, time
measurements, ...) on the code are tested nightly by
PerfMon on RTT

ATN tests are extremely useful for checking small
code differences;

Comparison of histograms allows systematic validatior
of the software through physics measurements, as in
TrigegammaValidation

Thanks to the ATLAS Software Infrastructure Group
for providing the testing frameworks in which our
trigger tests run; particularly to Alex Undrus




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25

