ESCAPE B

European Science Cluster of Astronomy &
. Particle physics ESFRI research Infrastructures
.- o .

. ATLAS exercise
- with Escape datalake
Stéphane JEZEQUEL

Lapp/CNRS
6 May 2020

ESCAPE - The European Science Cluster of Astronomy & Particle Physics ESFRI Research Infrastructures has received funding from
the European Union’s Horizon 2020 research and innovation programme under the Grant Agreement n° 824064.



Ry

=SCAPE

Eur

ATLAS_OpenData_01-cpp_Hyy_channel_analysis_example Last Checkpoint 08/01/2019 (autosaved)

Terminal
File  Edit  View nsert  Cell  Kemel  Help ‘ROOTP\om;\IO

B+ x A B 4+ HEBC Coue v CellToolbar

open data

ATLAS

Searching for the Higgs boson in the H—yy channel
C++ notebook example
Introduction Let's take a current ATLAS Open Data sample and create a histogram:
In order to activate the interactive visualisation of the histogram that is later created we can use the JSROOT magic:
In [1]: //%jsroot on

We need to include some standard C++ and ROOT libraries
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% ATLAS Exercise

P Mockup of analysis
activity using public
ATLAS files

P C++ code

P Stream input ROOT
files located at CERN
on Web server

P Produce H - yy plot
% ESCAPE exercise :

P Upload files to
ESCAPE datalake with
rucio client

P Adapt file access to
ESCAPE datalake

P Produce plots
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http://opendata.atlas.cern/release/2020/documentation/notebooks/analysis-examples.html
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Upload files

Files hosted on LAPP local machine
(rucio) lappsl7h.inZpi.frr» cd data RTIAS Hyy/
{rucio) lappslTh.in2p3.fr>» 1s
data A.Gambam.root data C.Gambam.root mc 341081.ttH125 gamgam.Gambam.root.l me 343041.VBFHIZS gamgam.GamGam.root.l mc_343319.20123J Zincl gamgam.GamGam. root
data B.GamGam.root data D.GamGam.root mc_343981.ggH125 gamgam.Gambam.root.l me 343318.WpH125J Wincl gamgam.Gambam.root.l rucio upload.json
(rucio) lappsi7h.indp3.fr> ||

- e 1A nar ~Enn ann 0

Apply procedure described in Rucio tutorial

{rucio) lappsl7h.in2p3.fr» rucio list-file-replicas --protocel root atlas:exercise_Hyy vl

SCOPE | NAME FILESIZE | RDLER32 | RSE: REPLICR

atlas data A.Gambam.root 21.310 MB SfdaT38e LAPP-DEM: root://lapp-testsell.in2p3.fr:1094/dpm/in2p3. fr/home/escape/rucio/lapp dpm/atlas/al/a%/data A.Gambam. root

|

+ + + |

| | | | |

atlas | data B.GamGam.root | 285.966 MB | ed3610ce | LAPP-DEM: root://lapp-testsell.in2p3.fr:1094/dpm/in2p3.fr/home/escape/rucio/lapp dpm/atlas/56/b2/data B.GambGam. root |
atlas | data C.GamGam.root | 424.544 MB | delab403 | LAPP-DEM: root://lapp-testsell.in2p3.fr:1094/dpm/in2p3.fr/home/escape/rucio/lapp dpm/atlas/fb/ae/data C.GamGam. root |
atlas | data D.GamGam.root | €36.590 MB | S6bcd40ea | LAPP-DPM: root://lapp-testsell.in2p3 :1094/dpm/in2p3. fr/home/escape/rucio/lapp dpm/atlas/c5/35/data_D.GamGam. root |
atlas | mc_341081.ttH125 gamgam.GamGam.root.l | 217.916 MB | 17e85173 | LAPP-DPM: root://lapp-testsell.in2p: :1094/dpm/in2p3. fr/home/escape/rucio/lapp dpm/atlas/f3/17/mc_341081.ttH125_gamgam.GamGam. root.l |
atlas | mc_345041.VBFH125_gamgam.GamGam. root. L | 108.67% MB | alc2edSa | LAPP-DPM: root://lapp-testsell.in2p: :1094/dpm/in2p3. fr/home/escape/rucio/lapp dpm/atlas/58/66/me_345041.VBFHI25 gamgam.GamGam. root.l |
atlas | mc_3453138.WpH125J Wincl_gamgam.GamGam.root.l | 29.302 MB | 2d06f3ca | LAPP-DPM: root://lapp-testse(l.in2p3.fr:1094/dpm/in2p3.fr/home/escape/rucic/lapp dpm/atlas/29/1b/mc_345313.WpH125J Wincl_ gamgam.GamGam.root.l |
atlas | mc_345319.2H1257_Zincl gamgam.GamGam.root | 58.754 MB | c5cS5leba | LAPP-DEM: root://lapp-testsell.in2p3.fr:1094/dpm/in2p3.f{r/home/escape/rucio/lapp dpm/atlas/a%/3a/mc_345319.ZH1257 Zincl gamgam.GamGam.root |

Files hosted french DPM federated storage
(LAPP/LPSC/LPC/CPPM : FR-ALPAMED)
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lappal7h.in2p3.fr> 1s*C

lappsl7h.in2p3.fr> git clone https://github.com/atlas-outreach-data-tools/atlas-outreach-cpp-framework-1itev.git
Cloning into 'atlas-outreach-cpp-framework-13tev'...

remote: Enumerating objects: 1080, done.

remote: Counting objects: 100% (1080/1080), done.

remote: Compressing objects: 100% (385/38%), done.

remote: Total 1080 (delta 756), reused 1002 (delta €36), pack-reused O

Receiving cbjects: 100% (1020/1080), 519.17 KiB | 0 bytes/s, done.

Resclving deltas: 100% (736/756), done.

lappslTh.in2p3.fr> cd atlas-cutreach-cpp-framework-13tev

lappalTh.in2p3.fr> source welcome.sh

Welcome to ATLAS 13 TeV Open Data C++ framework!!!

Input your option now

1 = create all output directories (de it at the very beginning just once)

0 = remove all output directories (in case you want to clean and begin from zero)
1

Creating the directory: Analysis/WBosonhnalysis/Qutput_WBeosonknalysis

Creating the directory: Analysis/ZBosonknalysis/Qutput ZBosonBnalysis

Creating the directory: Analysis/TTbarknalysis/Qutput_TTbarAnalysis

Creating the directory: Analysis/SingleTophnalysis/Output_SingleTophnalysis
Creating the directory: RAnalysis/WZDiBosonRnalysis/Output WZDiBosonknalysis
Creating the directory: Analysis/ZZDiBosonAnalysis/Output_ZZDiBosonfnalysis
Creating the directory: Analysis/HWWAnalysis/Output HWWAnalysis

Creating the directory: Analysis/HZIZAnalysis/Output HZZAnalysis

Creating the directory: Analysis/ZTauTauknalysis/Output_ZTauTauknalysis

Creating the directory: Analysis/HyyAnalysis/Output HyyAnalysis

Creating the directory: Analysis/SUSYAnalysis/Output_SUSYAnalysis

Creating the directory: Rnalysis/ZPrimsBoostedRnalysis/Output_ZPrimeBoostedinalysis
Creating the directory for the Plotting code: Plotting/histograms
lappslTh.in2p3.fr> cd Analysis/HyyAnalysis/

lappslTh.in2pd.fr> 1s

HyyAnalysis.C HyyRnalysis.h HyyAnalysisHistograms.h main HyyAnalysis.C main HyyRnalysis web.C Output_fyyAnalysis
lappslTh.in2p3.fr> I

* Path for input files

Installing code

APP
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7 tes a TChain to be used by the Analysis.C class
#include "TROOT.h"
#include "TChain.h"
#include "TFile.h"
/ #include "

h'

id main HyyAnalysis(int

on= 0)

path to your local di , please change the default one!

1 path example */
ng path = "/e

t/a/atlas-outreach/p

cts/open-data/OpenDataTuples/renanedlargeRJets/G:

n Data website

"https. ta.web.cern.ch/atlas-opendata/samples /202!
+//Lapp-testaeil. in2p3. £r: Jint/dpm/lnEpG £x/hone/escape/ rucio/lapp_dpn/atlas/™;

FRARRRRERRT, 37Ty

We run onl; data and Higgs MC

/ one

and 1 for data (1) which can be run in parallel

FAA PR PSR KR SRR KRR XKD R R AR PP PR R R R Rk E

if (option==l || option==0){

.GamGam. root”
.GamGam. root”

>AddFile (path+"c5/38/data_D.GamGam.root"):
if (proof = 1) chain_data-»SetProof();
chain_data->Process ("HyyAnalysis.C+","data");

} #/ option 1

if (option==2 || opticn==0}{
/ Higgs MC, ggll production

TChain* chain_zgHL new TChain("mini"):

chain_ggH125->AddFile (path+"Sa/17/nc_343931.ggHL2S_gamgan. GamGan. root™);

if (proef == 1) chain ggH125->SetProof():

chain_ggH125->Process ("HyyAnalysis.

TChain* chain vBFH125 = new TChain("mini");

chain VBFH125->AddFile (path+"88/6€/mc_345041.VBFH125_gamgam.GamGam.root”)
if (proof = 1) chain VBFHL25->SetProof();

chain VBFH125->Process ("HyyAnalysis.C+", "VBFH12S gamgan”):

/ WH prox ion
TChain* chain_#H125 = new TChain({"mini");

chain_WH125->AddFile (path+"29/1b/mc_345313.WpHL25] Wincl gamgan.GamGam.root");
chain WH125->SatProof ()

P Can be automatised decoded by just providing dataset and location

P Pattern can nbe built to include xcache in the path
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Running the code

LAPP

* Just submit a bash script which runs job interactively during few minutes

P Processing time dominated by access speed to data

P Output root file stored locally

% Post processing root code to make plots
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% Use IAM authentification
% Stream data through xcache (caching + read-ahead) :

P> Require patched version of ROOT distribution provided by WLCG through
cvmfs

% Build the file path live depending on location and protocol

P> Resilience against storage in downtime > QoS

% Exercise could serve as a model for experiences without examples
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