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ATLAS

EXPERIMENT

HL-LHC tt event in ATLAS ITK
at <p>=200

CMS: event from 2017 with 78
reconstructed vertices

ATLAS: simulation for HL-LHC
® with 200 vertices
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Data Model

N,

1MB

1.3/1.5 MB

200/300 kB

%s of theAOD

17 April 2019

Analysis Object Data: same as the ESDs, but with a reduce
representation of the events, suitable for analysis. Contains
physics objects like electrons, muons, jets, missing energy, ..

dAOD/miniAOD ) |Reduced AOD formats, suitable for specific analyses
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The data processing chain e
: W Event generator output (EVNT)
Simulation
A 4 v Simulated interaction with detector (HITS)
Trigger Digitization+Trigger
Raw data (RAW) ¥ ¥ Simulated detector output (RDO)
Reconstruction Reconstruction
........................................... /1L . A RS SO Vel Object Data (AOD)
Organized Derivation Derivation
production - : .
Derived ACD (DAOD)
Chaoth Detector Analvsis Simulated
lysis y
gliary, data data
v
6
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The data management Stack

High Level Data management
System

= Organizes (catalog) and manages
(transfer, delete, lookup) the data

Data Management System

Middleware: implements
functionalities in a common layer Middleware (e.g. FTS)

Storage: different systems based on
different technologies

Protocols: = xootd  Storage L xootd  Storage
= Storage Manager Protocol (SRM)

= Transfer and Access protocols
(HTTP/xrootd/gridFTP/..)
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—_ Distributed Data Management: Rucio

Organize data in a hierarchical

Production, analysis, end-user, data export, physics metadata structure (data sets)
A Enable data lookup, access,
[Rucio] - - - - r$‘$““ il : replication, deletion

Ensure data integrity and
consistency

\'
'CIients
ClLls, Python clients
RESTFul APIs :; 4¢ ¢

\
Core Authentication & Authorization |r————

| 1
| |
| |
| 1
| |
| I
| 1
| I
| I
: Account, scope, data identifier, namespace, metadata, replica :
| I
| 1
| I
| I
| 1
| |
| |
I

Data transfer volume per week by activity (PB)

10 I

registry, subscription, rules, locks, quota, accounting

-| Daemons

Transfer, deletion, ... Popularity, accounting, metrics,

measures, reports

________ 4‘ Y Y S —— B
Middleware t_ $ $ 2 HQ Q HQ Q H H "
Rucio Storage Element(RSE), FTS3, Networkin :
Jan Feb Mar Apr May Jun Jul

| I Data Brokering [ Data Consolidation [ Production Input " Production Output [ TO Export " 8 OTHERS
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GlideinWMS

user | GlideinWMS | CorralWMS

Jobs Frontend Frontend
v
Yy < ar
User Pool Glidein Factory
(Condor) & WMS Pool
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PanDA Server

get, update, kill job
request job or pilot

Edge node

submit/monitor/kill pilot

[ subsetorpiot |1
| components | |

\,_compute nodes i

HPC batch
system

Workflow Management Systems

Panda

get/update job

kill pilot spin-up

submit : :
request job jobpilot [ temmemmmmees -
or pilot request job ’
or pilot spin-up e
Cloud

n VObox

increase or throttle or
submit pilots

pilot scheduler
or CE

Worker = pilot, VM,
MPI worker,

batch worker
T.Maeno

get/update job
kill pilot

submit pilot

i @ Grid site

Aristeidis.Fkiaras@cern.ch

Dirac

USER Communities

/ ',...,:
/; - — i

Resources
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~ Chaotic Analysis and Analysis Preservation

ROOT '
T SR,
Data Analysis Framework 8! ! mna
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ESCAPE o80T

void PhaseSpace() {
// example of use of TGenPhaseSpace
//Author: Valerio Filippini
if (!gROOT->GetClass("TGenPhaseSpace”)) gSystem->Load("1
tor target(e.0, 0.0, 0.6, 0.938);

tor beamtee 6.0, .65, .65);
ector beam + target;

pe g e s, Modular scientific software
s e s toolkit for big data

—— P processing, statistical
analysis, visualisation and

storage

TGenPh
event.

t n=0;n<160000;n++) {
e t weight = event.Generate();

TLorentzVector *pProton = event.GetDecay(0);

TLore
TLo

CL, of SM Higgs hypothesis

ctor *pPip = event.GetDecay(1);
r *pPim = event.GetDecay(2);

40148

TLorentzVector pPPip = *pProton + *pPip; Higgs boson mass (GeV)

T @ oot Shower Event Dinptay
B frert Tosk Vew

h 93 % VR & 99000

ROOT Shower Monte Carlo

Event Display

~
S

AL Mo Evrt (o) | seted Tch | Satnes | P Tabe |
wule'e +u'y unzz
f5=7TeV: Jldt =48 1" WZsjets
fs=8Tev: flat=581" =i,
Sysl Unc.]

sy L C++, Python bindings

Events/5 GeV

83 8 8 8 8

Zo0m Pevwrd | Zoom et

[ 8o e e o €= TR
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CERN Auth

CERN Cloud

e _Web PI prterhub
= *Web-based analysis facility

= via notebooks
(Data) (Softw t )

— C G - Access experiments' and
cfic user data in the CERN cloud

Spark Master

v
spark worker [
L fpleeg
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10 17 April 2019 Aristeidis.Fkiaras@cern.ch Horizon 2020 - Grant N° 824064 _ -




ESCACE

CAP (CERN Analysis Preservation)

Preserve information
relevant to analysis so that
it remains understandable
and reusable

§ N
/ N\

Repeat/ Review/
Reproduce Compare

Collaboration aware Access
Control List

1o
s
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" Reana

1 — =3

scientist
1. input data?
2. analysis code?

3. compute environment?
4. analysis workflow?

Gnltor workflow execution controller (—)

allocate ¢ start

workflow workflow '
. »| controller

monitor | =1
instance
lrun step report

job
execution

controller & (SJ

A ) . ope ns[i(k
shared compute

storage cloud HTCondur

>

resource
templates allocation

)

if

@ ceph

12

reana

Instantiate computational
workflows on remote
clouds

Rerun analyses with
modified input data,
parameters or code
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Thank youl!

Comments?
Questions?
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