CTA

Cherenkov Telescope Array
Computing Grid and e-infrastructures

Giovanni Lamanna

LAPP - Laboratoire d'Annecy-le-Vieux de Physique des Particules,
Université de Savoie, CNRS/IN2P3, Annecy-le-vieux, France

@mzpa
Les deux infinis

letpp)

Lyon, 7-8 October 2010




Qutline

Introduction: What is CTA ?

CTACG project: CTA design study and MC production
CTA Observatory E-Infrastructures

CTA data access

Perspectives

Conclusion

(G

Lyon, 7-8 October 2010 CTA G. Lamanna 2



IACT

Cherenkov Technique

l Primary y-ray

Particle
Shower

« High energy astrophysics

« Acceleration, propagatlon and energy losses of \
ultra-relativistic particles in astrophysical
environments

« Specific question:
« Where are the “cosmic rays” accelerated?
Astroparticle Physics
« Indirect search for Dark Matter
« Search for energy dependence of the speed of light

« Cosmology 4

« Indirect measurement of the Extragalactic [
Background light 5

« Probing the star formation history of the universe
« Non-thermal content of galaxy clusters

]
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VHE Gamma-ray infrastructures
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Cherenkov Telescope Array

« CTA s a new project for ground based gamma-ray astronomy planned
to consist of several tens of Imaging Atmospheric Cherenkov
Telescopes (IACTS)

CTA is an Astroparticle research infrastructure aimed to work as an
observatory providing services making gamma-ray astronomy
acceSS|bIe to the entire communlty

=] TA International consortium (after a Design Study phase)Is
currently commltted in its (EC-FP7 funded) Preparatory Phase '
(2011- 2013) i i
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The CTA consortium

The CTA international consortium counts > 100 institutes from > 22 countries:
1) Armenia,

2) Bulgaria,

3) Croatia,

4) Czech Repubilic,
5) Finland,

6) France,

7) Germany,

8) Greece, Cherenkov Telescope Array
9) Ireland, CTA

10) ltaly,

11) Netherlands,
12) Poland,

13) Spain,

14) Switzerland,
15) UK,

16) Denmark,
17) Sweden,

18) Argentina,
19) Japan,

20) Namibia,

21) South Africa,

lq:@ 22) USA.

Design Concepts for the

Aug 2010

i)

An Advanced Facility for Ground-Based
High-Energy Camma-Ray Astronomy

The CTA Consortium

May 2010

arXiv:1008.3703v1 |astro-ph.IM]
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CTACG

CTACG (CTA Computing Grid) aims at:

Optimising the application of grid technologies for the CTA:

Simulation

Data processing

Storage

Offline analysis

Virtual Observatory interface

';'\‘ ' v :
CTA Cowmruring GriD

Contingent motivation in 2008:
Computing resources for MC simulations in the Design Study phase

(G

Lyon, 7-8 October 2010 CTA G. Lamanna



CTACG

Why GRID?

CE and SE to fulfill Monte Carlo production and data reduction
requirements

Central production and control

Distributing data produced by “distributed” resources (Worker nodes)
User access to computing resources and analysis tools

A step toward a coherent CTA data management system

(At a cost of some Iinitial efforts) Benefit of LCG experience, technical
support and mainframe (e.g. middleware, security, db, tools,...)

Opportunity for LCG Tier2 to open up to a multi-disciplinary context for
mutual exchange of experience (e.g. conjugating VObs and EGI-
middleware, facing different requirements from the Astroparticle
community) towards Astrop.- “Data Centers”.

(G
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From CTACG to CTA E-Infrastructures

CAMK
(Poland)

CTA OPERATION
CENTRE

CIEMAT
(Spain)

CYFRONET
(Poland)

International
sites

GEANTH

LAPP & CCIN2P3
(France)

CTA-VO Grid Operation Centre
VOMS Server .
(CCIN2P3) Regional Network el
Workload & o
Management )
System (WMS) \Q CCIN2P3
LFC
(CCIN2P3) LPTA
(France)

LOGICAL UNIT

SCIENCE DATA
CENTRE

DESY
(Germany)

‘ LAPP Internal Network

Storage Element Computing
(SE) Element (CE)

EGEE Grid
services

Worker Nodes

Storage

"CTACG

AShy S r o
CTA Compuring GRID
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CTACG Infrastructure

 Grid Infrastructure: a dedicated EGEE VO named

created in 2008 and including 14 sites in 4
countries (France, Germany, Spain , Poland)

» Resources overview

Available software:
Corsika + sim_telarray

IN2P3-LAPP
IN2P3-CC 280 4745
CIRIFIRIAS 1o ) = ~ 450 TB available (280 TB used)
MSFG-OPEN 10 104
MPPMU 10 856
DISEAGAN 13 12;? = fulfills MC requirements:
pic
CIEMAT-LCG2 1 824 > 400 TB SE, > 300 CPUs CE
CYFRONET-LCG2 100 1084
CAMK 5 0|
All CTA sites 448  15980]
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CTACG

Requirements :
Automated/permanent tool
Generic and self consistent tool
Embedded monitoring, logging and bookkeeping systems
Tool based on already tried and tested EGEE Grid tools

Easily configurable tool to run simulations, analysis or other
tasks

Smart management of Grid resources, according to available
resources

Monitoring of sites, tasks, jobs, output files
From a user point of view:

No specific Grid knowledge needed to run the jobs and get
Information and output files from the jobs

(G
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CTACG Architecture

CTA VO Grid

files on Creallte 'the Job: -g Operation Centre
grid SEs config files and GANGA
scripts _ _
; job and grid Grid tools and software
: control developed for CTACG
0 central data base
out: in: -
browse configure and start a monitoring Interface Wlt_h the
results task community
A 4 Configuration
web interface Monitoring :
Access to data files
L
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CTACG - Ganga Grid interface

) Create the job:
files on

grid SEs config files and
scripts

Y

central data base

GANGA Grid interface
the core of CTACG Grid

out: in: ] .
browse configure and start a monitoring architecture that enables job
results task submission and grid control

web interface

]
ip)
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CTACG — GANGA Grid interface

Based on GANGA
(Gaudi/Athena aNd Grid Alliance: http://ganga.web.cern.ch)

Grid front-end for job definition and management in Python:
developed, used and maintained by the LCG (LHC Computing
Grid) community

CTA Grid interface developed at LAPP

(by S.Elles and O.Arnaez - Atlas LAPP group)

(G
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CTACG — GANGA Grid interface

Main features:

Runs as a daemon for CTA
= Infinite loop that automatically launches all tasks defined in
the central database

Automated start of new tasks once defined

Stop, restart, delete jobs/tasks possible at any moment on
demand

Embedded Grid resources management tool
Logging, bookkeeping, monitoring systems

Current status: applied to MC production:
Centrally done at LAPP
Will then be open to all users

(G
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CTACG - User interface

files on

grid SEs

Create the job:

config files and
scripts

Y

central data base

GANGA
job and grid
control

E

lapp)

User Interface

task configuration
monitoring
access to result files
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Task configuration

Create the job:

files on
d SE config files and
gr S scripts GANGA
joband grid €
control

central data base

out:
browse monitoring User Interface
results . .
1 P task configuration
monitoring

access to result files

(G
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Software configuration tool

Web interface developed in Java at LAPP enabling for each
software:

Software parameters creation (lists, one by one)
Setting of values for these parameters (some of them mandatory)

Cloning of a software configuration (ex: need to add a few parameters
when new software released)

Cloning of all parameters values (ex: need to run the same software
with different input values)

Central database automatically updated upon changes
2 available levels:
Administrator level with full access to the tool

User level allowing to change only a few parameters (chosen by the
administrator)

(G
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Software configuration tool

Create or clone a
software
configuration

%) CTA Production Software Manager - Mozilla Firefox

Fichier Edition  Affichage Historique  Marque-pages

|j CTA Production Software Manager

Software Parameter

Softwa
Create Software Config,

Ep
¢

5
L Delete Selected software

Clone Software Config,
[ /

Parameter Gro
Madification Group Compasition

Delete selected Parameter Group

Create Pararneter Item

& Delete selected Parametar Tkem

[ Create new Pararneter
o

Delete selected Parameter
o

Create Unit
[ §

Delete selectad Unit

Create Type Definition
o @] Delete selected Type Definition

Outils

Properties

Context

Properties

Parameter Definition
I:‘ Parameter Instanciation

Expert Made

[ ‘; Cherenkowv emission parameters
o= ‘; Drebugging and cutput options
9 Wy Parameters Configuration
B ARRANGT Aoat ]
9 ) ATMOSPHEREL ]
ink
boolean

«f). CERFIL[ boolean ]

B CERSIZ Aoat ]

B comoUT] baclean ]

I [ v ]

ST 20T TIT0ET
State : LOCKED

Prod, : p?( linked to config, : CORSIKA
D Created by pl
&b 1 2010-04-01 09:59:25.0
State : LOCKED

Prod. : p1f linked to config, : CORSIKA
D Created by pl
ab 2 2010-04-01 1:36:22.0
State : LOCKED

Prod, : pal linked to config, : CORSIKA
D Created by cecile
&b 2 2010-04-01 16:32:51.0
State : IN CONSTRUCTION

Prad, : TestProd( linked to config, : CORSIKA
D Created by PP
&b+ 2010-04-01 12:05:42.0
State : IN CONSTRUCTION

Production Instances

Cancel

2010-4-2 11:10:43 current instance unloaded...

<

Termingé

@ 0e | W EF [5¢[8
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Software configuration tool

Create parameters
and groups of
parameters in the
selected software
configuration

) CTA Production Software Manager. - Mozilla Firefox

Fichier  Edition  Affichage  Historique

|j CTA Production Software Manager

Software Parameter

¢ 0% CORSIKA

? ‘ Parameter Groups Configur

¢ $F  GEMERAL PARAMETER

RUMMR EWVTMNR MS)

SEED

Primary Particle Cption
Site Specific options
Core Range

Telescope positions, Fo
TELESCOPE

Interaction Aags

T ‘ Parameters Conffiuration

o] ATMOSPHEREL ]

boolean

CERFIL[ boolean ]
CERSIZ[ Aoat ]
COMOUT[ boolean ]

o] cscat]

Marque-pages  Outils 7

Properties

Context

Parameter Definition

Properties / \

| | I:‘ Drefine bype

I:‘ Parameter Instanciation

Expett Made

Add a new constraints

Expert Wiew anly

1 | v |

ST ZUIOFUE=3T TIT0ET
State : LOCKED

Prad, : p7( linked to config, : CORSIKA

0 Created by p1
at ¢ 2010-04-01 09:59:25.0
State : LOCKED

Prad, : pif linked to config, : CORSIKA
D Created by pl
a2 2010-04-01 126220
State : LOCKED

Prad, : p3( linked to config, : CORSIKA
D Created by cecile
a1 2010-04-01 16:32:51.0
State : IN CONSTRUCTION

D Created by PP
a2 2010-04-01 18:05:48.0
State : IN CONSTRUCTION

Prod, : TestProd( linked to config, : CORSIKA

Production Instances |

2010-4-2 11:2:41 DE Server contacted : lappweblz inZp3 fr

2010-4-2 11:2:41

2010-4-2 11:10:26 Select the instance to load, (Right button on selected software] or create a new one..,

2010-4-2 11:10:43 current instance unloaded...

2010-4-2 11:13:2 Select the instance to load, (Right buttan on selected software) or create a new one...

Terminé

® o5 | W EH [5¢[8
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Software configuration tool

Load, create or clone
a production instance

CTA Production Software Manager - Mozilla Firefox
Fichier Edition  Affichage  Historique  Marque-pages  Outils

|_1‘] CTA Production Software Manager

Software Parameter Properties

Properties

Software Li

bl =
T

Create a new prod, instance

Save Current Prod. instance

Clome current Prod, instance

| Load instance value %010-03-12 08:35: 20,00 Creatar : pl)
< # D 2010-03-21 11:03:25.0( Creator : cecile]
4 p7 2010-04-01 09:59:25.0(Creator ¢ p1)
Site Specific options 1 pl2010-04-01 14:36:23.0(Crestar ¢ pl)
. CoreRange : p3 2010-04-01 16:32:51.0(Creatar : cecile]
-4 Telescope positions, for 1A TestPrad 2010-04-01 15:05:48.0(Creatar : PR

o &5 Interaction Aags
o= &5 cherenkow emission paran

- Debugging and output op

AU T AOIIIE=3T TIT0ST
-2 ‘ Paramnetars Configuration State : LOCKED

Prod. : p?( linked to config, : CORSIKA
D Created by pl
&b 2 2010-04-01 0:59:25.0
State : LOCKED

o0 sim_telar...

0 CORSIK..

Unit Definition Prod. : plf linked ta config, : CORSIKA
D Created by pl

. ab 2 2010-04-01 14h36:22.0

[rata Type Definition State : LOCKED

Prod. : pé( linked to config, : CORSIKA
O Created by cecile
ab 2 2010-04-01 16:32:51.0
State : IN CONSTRUCTION

Prod. : TestProd( linked to config, : CORSIKA
D Created by PP
at ¢ 2010-04-01 18:05:48.0
State : IN CONSTRUCTION

1 | Production Instances

[] Parameter Definition
Pararneter Instanciation

Expert Mode

010-4-2 11:2:41 DE Server contacted : lappweb02.in2p3 fr

010-4-2 11:2:41

010-4-2 11:10:26 Select the instance to load. (Right button on selected software) or create a new ane..
010-4-2 11:10:43 current instance unloaded...

010-4-2 11:13:2 Select the instance to load, (Right button on selected software] or create a new one...

<

Termingé
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Software configuration tool

Set values to
mandatory

parameters of a
production instance

bz

CTA Production Software Manager - Mozilla Firefox
Fichier ~Edition Affichage Historigue Marque-pages Outls 7

|_1‘] CTA Production Software Manager

Software Pararneter Properti

Properties
v Software List

¢ 0 % CORSIKA[IN Instancistion : p7] fRost) Drescription

e “ Parameter Groups Configuration
- GEMERAL PARAMETERS
o &% seep
T (e Primary Particle Options

B FRMPARLint ]

¢ i) PHIP[ ]
ar T EOI0=OS=3T TIT05T

:’ foat State : LOCKED

:’ foat Prod. ¢ p7[ linked to config. : CORSIKA
_ Created by pl

o= J THETAP[ ] at r 2010-04-01 09:59:25.0

State : LOCKED

8, ESLOPE[ At ] Prod. : pif linked to config, | CORSIKA
D Created by pl

at © 2010-04-01 14:36:23.0

State : LOCKED

‘._w- Prod. : pal linked to config, : CORSIKA
o= A Core Range D Created by cecile
o &5 Telescape pasitions, for TACT o a 1 2010-04-01 16:32:51.0
State : IN CONSTRUCTION
" Prod, ¢ TestProd( linked to config, : CORSIKA
o= &5 cherenkow emission paranmetar: Craated by FP
L1 3 ot00401 130540
State : IN CONSTRUCTION

o ) WIEWCONEL ]

o~ 8. site Specific options

o= 8 Interaction fags

o & [rebugging and output options

1 | Il | [» |_ “|L._Production Instances

[] Parameter Definition
Pararneter Instanciation

Expert Mode

Save

Cancel

010-4-2 11:2:41 DB Server contacted @ lappwebi2.inzp2 fr

010-4-2 11 1

010-4-2 11: 10026 Selact the instance to load, (Right button on selected software) or create a newe one...
010-4-2 11: 10143 current instance unloaded, .,

010-4-2 11:13:2 Select the instance to load, (Right button on selected software] or create a new one..,

<

Terminé
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User interface: site configuration

» Enables the administrator to choose on which sites to run according to all
information he has (EGEE broadcast, failed jobs on one site, ...)

2) CTACG Site Configuration Interface - Mozilla Firefox

Fichier  Edition  Affichage  Historigue  Marque-pages  Outils 2

J |j CTALG Site Configuration Interface ITI F
CTACG Site Configuration Interface
- Site status 3
INZP3-LAPP

® operational Oignore Cdown

IN2P3-CC

® operational Oignore Cdown

GRIF-IRFU

® operational Oignore O down

GRIF-LAL

O operational ® ignore C down

GRIF-APC

O operational Cignore & down

CRIF-11 R
£ 1] ] >

ma Terminé # o3 M W B3

|
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User interface: jobs submission

- Enables the administrator to choose scripts and executables to be
submitted, number and subsets of jobs to run according to available
resources; to start the jobs submission.

2} CTACG Job Submission, Interface - Mozilla Firefox
Fichisr  Edition  Affichage  Historigue  Marque-pages  Oukils 7

J ﬁ CTALCG Job Submission Interface | +

CTACG Job Submission Interface

~Production parameters

—Bunches per site

[E3E

—Bunch size——
Production instance choice o
1 IN2P3-LAPP[4  |operational 2184 GB 763 CPUs
Script Directory o
- : - 2 =
|erte here the path to the scriptyou wish o run IN2P3-CC operational 15728 GB 3526 CPUs
O3
SE Data Path
: : GRIF-IRFU |2 tional 189 GB 1165 CPU
|erte here the path where to store the outputfiles on the SEs O s operationa ®
Software Name O 10 GRIF-LAL[2 | operational 528 GB 47 CPUs
\CORSIKA
O 20 GRIF-APC operational 4691 GB 56 CPUs
Software Release
|V_'33_1 Bfeb10 @ s0 GRIF—LLR operational 916 GB 163 CPUs
Grid Shell Filename © 100 GRIF-LPNHE operational 0 GB 586 GPUs
\LN_PRODex10.sh
LFN Automatic Detection MSFG-OPEN operational 10625 GB 104 CPUs
® yes MPPMU operational 4566 GB 0 CPUs
O no DESY-ZN[4  |operational 4566 GB 0 CPUs
-~ DT iin nnoratinnal 12354 R 729 Dl bl
£ il >
HTerminé B oo | M b @
\\-_-'
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User interface: production

- Enables the administrator to select an existing production and
change its status.

?) CTACG Site Configuration Interface - Mozilla Firefox
Fichier ~ Edition  Affichage  Historigue  Marque-pages  Outils 2

J a CTACG 5ite Configuration Interface | -+ F
CTACG Production Interface
Production name and current status —— - Production new status required
#70 ph (stapped)?vl C emd_none
#24 p5 (done)
— #59 p5 (done) C emd_stop_submission_and_kill_jobs

#64 ph (read

#70 ph (stopped)
#71 pb (stopped)
#72 p7 (stopped) O cmd_restart_failed

O cmd_stop_submission

® cmd_restart_from_zero

2 | ] >

Terrning (B 03 | M |BA srvrseirns BB |

(G
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User interface: subsets

+ Enables the administrator to select a subset of jobs among an existing
production and change its status.

) CTACG Bunches Interface - Mozilla Firefox

Fichier  Edition  Affichage  Historigue  Marque-pages  Outils 2
J. |j CTACG Bunches Interface l - | (-]
e
CTACG Bunches Interface
Production # 70 {cmd_none)
Bunches number and current status ~Bunch new status required —Bunch new site required
#6562 fready) INZPILAPP (v © cmd_none O IN2P3-LAPP operational 2184 GB 763 CPUs
#662 (ready) IN2PILAPP | o o
— #6563 (ready) IN2P3-LAPP G cmd_stop_submission_and_kill_jobs O IN2P3-CC operational 15728 GB 3526 CPUSs
!#554 iready) INZP3-CC o o 4
NPt EOH_Stap_sdmvission © GRIF-IRFU operational 189 GB 1165 CPUs
| #hh E {ready) GRIF-AFPC ®
#B67 ) DESY-ZM cmd_restart_failed
Kos gzzdy% e T s = ® GRIF-LAL operational 528 GB 47 CPUs
@] cmd_restart_from_zero
C GRIF-APC operational 4691 GB 56 CPUs
O GRIF-LLR operational 916 GB 163 CPUs
C GRIF-LPNHE operational D GB 586 CPUs
nMQI:f" ONERL omoea tional iN06925 0O 104 CNLLc !
Terminé @ 03 M W W B ‘
CTA G. Lamanna 26
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Monitoring

Create the job:

files on
d SE config files and
. S scripts GANGA
job and grid
control

central data base

out: in:
browse configure and start a User Interface
results task

task configuration
- monitoring
access to result files

(G
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(G

Sites Monitoring

Display of site status, storage and CPUs available at each site
Detailed job status per site

“) CTA-CG - Grid sites status - Mozilla Firefox
Fichier  Edition  Affichage  Histarique  Marque-pages  ©utils 2

| ] CTA-CG - Grid sites status |T| -
CTA-CG platform - Grid sites status - LAPP
Wed Apr 7 15:67:26 2010
Site name Site status Joh status Storage (GB) CPU
IN2P3-LAPP operational [ e 22 : 2184 537
IN2P3-CC operational | & sa - 1518 3401
GRIF-IRFU operational |8 | - 189 563
GRIF-LAL operational _ el 528 ]
GRIF-APC operational _ & = 4681 56
GRIF-LLR operational - - 916 392
GRIF-LPNHE operational 181 . 0 164
MSFG-OPEN operational _ 15 - 10625 104
MPPMU operational _ 3 4566 385
DESY-ZN operational [T . i 4586 0
PIC operational —- 12354 s
CIEMAT-LCG2 operational  [[37] : 231 751
CYFRONET-LCG2  operational [ 8 5 7618 153
CAMK operational - - 3870 153
m waiting running  dene -

o
=

¥ Rechercher : l:l ¥ Suivart @ Brecédent & Swlignertout [[] Respecterla casse

Terming M (wawawawiwlly oS
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Tasks Monitoring

» Display of tasks status (global and per site)

« Detailed job status per site

- Task status - Mozilla Firefox

Fichier Edtion  Affichage  Historiqus  Marque-pages  Outls 2.

| L] €Ta-c6 - Task status | =]
CTA-CG platform - Tasks status - LAPP
‘Wied Apr 7 15:57:25 2010
b7 e 72 ready CORSIKA v_03_18feh10 Wied Apr 7 16:57.04 2010
global job list it o6 _aa B9% Detailed job status
INZP3-LAPP & & 10% _ waiting unning dens -
INZF3-CC 12 Rt 20%
GRIF-LAL 3 3 5%
MSFG-OFEN 12 12 19%
MPP U 3 3 5%
DESY-ZN Ei 8 a 13% =
CYFRONET-LEGZ 5 6 0%
|P6 let:71 stopped CORSIKAY_03_18feb10 Thu Apr 1 18:35:56 2010
|P5 Id:70 stopped CORSIKAY_D3_18feb10 Wied fpr 7 11:50:27 2010
p& Id:63 stopped CORSIKAY_03_18feh10 Tue Apr§ 16:28:18 2010
alobaljos li s . ow Detailed ob status
INZF3-LAPP e [ o% [ scheduled | waiting running done | falled
GRIF-IRFU - 3 0%
GRIF-LAL - -] 0%
GRIF-APC - 3 0%
GRIF-LLR - 2 0%
GRIF-LPNHE - 3 0%
MPPMU B 3 a%
DESY-ZN R 5 a%
CIEMAT-LCGZ - 3 0%

| ¥ guivant 4 Erérédent & Surigner tout [] Respecter la casss

—
X Rechercher :
Terming
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Detailed job Monitoring

Display of jobs status within a task
Detailed list and status of output files in SEs

CTA-CG platfrom - Mozilla Firefox

Fichier  Edition  Affichage  Historigue  Marque-pages  Outils ¢
|| cTA-CG platfrom - -
e
Wed Apr 7 15:57:25 2010
Job T : Ganga job
S Status LFN Grid site name Time stamp e
Ifn:dgridfvo. eta.inZp3 . ffusertest LAPP_Z/MMCASIM_TELNY 03_18feb 100100003000 zo rsika
frun000157 _dirtar.gz
Ifrdgridfvo. cta.in2p3 friusentest LAPP_2/MCHSIM_TELNY 03 18feb 1001800003000 co rsikalrun 157 . corsika. gz
Ifrcfgridfvo. cta.in2p3 friusentest LAFP_2/CISIM_TELY 03 18feb 10018000/2000im_hessarray/cta-ultraz
1 done ¥ M0.0deg/Datargamma_Odeg_180deg_run187___ cta-ultraZ_desert.simhess. gz INZF3-LAPF Fri Apr2 15:39:39 2010 853
Ifn:igridfvo. ota.in2p3 frfuzsertest LAPP_2/MCISIM_TELY_032_128fab 100100002000 im_h essarrayicta-ultraz
M.0deg/Histograms/gamma_Odeg_1280deg_run157__ cta-ultra?_deszer.hdata.gz
Ifn:dgridfvo.cta.inZp3. et = L bl 00 200 im_h cta-ultra2 .
.0 ma_0deg_180deg_rmun157___ cta-ultra3_desert.log.gz LFN Out ut fl |eS
Ifrdgridfvo. cta. in2p3. friiusertest LAPP_2/MCISIM_TELY 03 18feb 1001000002000 ¢o rsika p
Srun000152_dirtar.gz . .
ln:fgridivo, eta.in2p3 frusertest LAPP_2/MC/SIM_TELA_03_12fe b 1010002000 ca sikalrun 152, corsika. gz | I St fo r a O b
Ifn:dgridfvo.cta.inZp3 flusertest LAPP_Z/MCASIM_TELNY 03_18feb 10/ /00003000im_hessamray/cta-ultraz
2 d ¥ MN.0deg/Data’fgamma_Odeg_180deg_run158___ cta-ultra3_desert.simhess. gz P3-LAFP Fri Apr2 15:39:39 2010 254
Ifncfgridfvo. cta.in2p3 friuzsentest LAPP_2/MCHSIM_TELNY 03 18feb 1001000003000im_hessamay/cta-ultras
M.0deg/Histogramsfgamma_0deg_120deg_run158__ cta-ultraZ_desert.hdata.gz
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Srun000 T SE
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Ifn:igridfvo. eta in2p3 ffuzertest LAPP_2/MCASIM_TELY_03_18feb 100100003000 im_h eszarrayicta-ultraz
i£} done ¥ M.0deg/Data’gamma_Odeg_180deg_run159_ cta-ultra2_desetdsimhess.gz INZP3-LARPF Fri Apr2 15:20:20 2010 Q55
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Access to result files

files on

grid SEs

(G

E

Create the job:
config files and = ANER
scripts GANG
job and grid
control
central data base
in:
configure and start a monitoring
task

!

User Interface
task configuration
monitoring

P access to result files
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Files download

) CORSIKA dashboard - CORSIKA showers browser - Mozilla Firefox

|J CORSIKA dashboard - CORSIKA show... | -+ -
-
3 Additional info
Get list of CORSIKA showers N.B
Select SHOWER parameters :
LIBRARY EMERGY ZEMNITH AMNGLE
Proton:librare_grl enl !ihD
enl | th1 M.B
en2 |th2
end |th3
end | tha
enf !th5
enb |thB
en? ¥ | sl
enl7.500: Energy of primary particle is th&0.000: Zenith angle of primary
logio(Efen)=17 .5 particle is theta = 60 degrees
Select file to list
logs | Small files: .info, .input, lst, tab,
lang ”
e .mdS.sum
small | Logs: Jjob.out, .Jjob.err
byl
Terminé z, O | (5¢[3

Search engine through a web interface:
Users can list files matching the research criteria
In the future, they will be able to download these files

; @tatus: in progress (inspired by Auger experience)
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CTACG dashboard

) CORSIKA dashboard homepage - Mozilla Firefox QEHE
Fichier Edition  Affichags  Historique Marque-pages  Outls 2

|j CORSIKA dashboard homepage

Inspired by r
the Auger '
dashboard
(4th EGEE
User Forum

Production Dashboard for the Cherenkov Telescope Arra

Welcome to the hamepage of the Grid production dashboard.

. s CORSTKA configuration tool s Array configurations
Catan I a) » CORSTKA shower browser » Cameras and electronics
» CORSIKA dashboard e Telescopes and optics
+ Jobs configuration * Jobs configuration
# Production management s Sim_telarray software description

Used to
access and
ru n a” the * DSTs production » EGEE Grid sites status

+ Data formats e CTA WO Accountin
. ¢ Physics data challenge e CTA WO Sites Monitoring
preVIOUS tOOIS * Production on demand e CTA WO Tasks Monitorin

+ Sites configuration

from a unlque ¢ Dashboard Admin
web page

. » CTACG wiki
Statu S . * CTA Mirtual Organisation
* YOMS

s LAPP-CTA Grid Operation Center

operational,

r@yet online [+ Bo W e @
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CTA E-Infrastructures

The CTA Observatory main logical units :

e Science Operation Centre: Scientific community
organisation of observations Observer |« — - _
 Array Operation Centre: — Mihuol Obasrisory
the on-site service CTA observatory
e Science Data Centre:

Evaluation + selection, Data dissemination

— Software development preparation and reduction

— Data analysis
: . Validation . RS
—  Datareduction r. ﬂ GEANT

— Data archiving eCEa
. . . = Scheduling Execution £ li o
— Data dissemination to observers 2 nabling Crids

for E-sciench

Total expected data volume from CTA: 1to 10 (?) PB per year
(main data stream for permanent storage is of the order of 1 (10 ?) GB/s)
MC requirements: tens of CPU years, hundreds of TB

Existing ICT-based infrastructures, such as EGEE and GEANT, are potential solutions
to provide the CTA observatory with best use of e-infrastructures.

(G
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Workflow and “logical sites

Development of an integrated application of e-infrastructures like EGEE-Grid, GEANT and

IVOA for the architecture of the CTA observatory and...

Deployment of end-to-end services in support of a wide scientific community for open data

access for CTA and VHE gamma ray astronomy.

EGEE-Grid infrastructures and EGEE-Grid middleware for distributed data storage, data
analysis and data access are considered the most efficient solution for the CTA e-

infrastructure (CTACG).

Existing CTACG (status 2009)

eeee

Enabling Grids
for E-sclenck

L

GEANT:

Scientific
Community

Virtual
Observatory

q1l
Gy
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CTA E-Infrastructures

A dedicated CTA Work Package

1) Data Management System and Data Pipelines

(deliverables: framework, data applications and data products)
The data management system begins at the data acquisition interface and flows through to the data products
accessed by end users

2) Data Management Facilities

(deliverables: network, computing model, global system and specific roles of facilities)
The data flow, on the way, moves through different facilities supporting data management according to different
tasks, as well as end user sites that may conduct science using CTA data.

3) Data Access

(deliverables: services for data and computing sharing and public openness)

End users and end user sites that may conduct science using CTA data require different level of data access and
different tools, resources and services to be part of the community (VHE gamma ray gateway). Further
more users want to pipeline resources on their own computing infrastructure.

-> Development for USER REQUIREMENTS

(G
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A possible workflow

A

CTA
System Operation Centre

'\

CTA Data Operation Centre

VHE Gamma-Ray
GATEWAY

© CTA Data Site |
\

OUNGS

$e\\‘q0i KGQP‘& v

0‘.\&\0’& CTA Data Site

\ 4

u11082348 fotosearch.com

CTA Data Site

l Integrated services to

a broad community
for any requirement and
l hiding complexity.

CTA Site Array Control Facility /

Site Base Facility

CTA Data Site

(CTA Data Site)

\ 4

(G
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... toward a “VHE sray Science GATEWAY”

VSG, through a Web-interface (... Virtual Machine) will provide:

- A complete, portable and easy to configure user environment
for developing and running CTA data analysis locally
and on the Grid (login, proxy on demand,
selecting data level, data sets, software, and computing);

P.Buncic

\ — J

- Grid services for jobs and resources monitoring, archive access, telescope and
observations monitoring, and support to scientist to port their software to the GRID;

- MC datasets and open production for deeper analysis of intermediate level data, On-the-fly
reprocessing from the Archives Instruments calibration monitoring and trend analysis;

llllllllll
P B meg g G P ww

3 - R P o [l

.ﬂ
#J

- Astronomical tools and services integrating
VObs standards and gLite-EGEE middleware for
analysis of high level data sets;

il

BN

ol A

- Tools and IVOA interfaces for multi-wavelength A&A analysis; e e

e el Yl

f4

50 o s e o e =

- Forum and scientific documentation for an up-to-date scientific outreach and strengthening

'@ VHE gamma ray community.
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VHE sray Science GATEWAY

This project conjugates the long-term presence and experience in EGEE/EGI of the
particle physics community and the activities of the astronomical community mainly
devoted to the Grid solutions for public access and archive of observatory data.

Major challenges in CTA e-infra. applications shared between two communities :

A&A

- Astrophysical data unified content descriptors

- Vocabulary for astronomical quantities extended to VHE gamma rays
- Astronomical catalogs and metadata

-Standard grammar for database queries

PP

- Hierarchical data model definition and corresponding implementation of software
and computing solutions (for processing and storage)

- Evolution towards open software and data access

- Development of Grid Analysis platform at all levels (Virtualization)

- Implementation of EGEE Grid services for the community.

(G
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From low level data

...To high level data and (MWL) data archive

Entry PBC J1044.148054 - 55 1039+81

Error circle EXPLORER |

amc

scarces list

R.A.(J2000) = 10 44 09.7 (161.0404 deg) I=128
Dec (J2000) = +B0 54 48.8 (80.9136 deg) b=

Galactic nH = 2.51E+20

TUTGRIAL HELP

Default extalogs
(W o

74
4.73

Position selected
for the analysis:

Rasat Position

prragliyiiaglinra i r—
- - =
Gam
|Gede
£
e T e
= TR e
S R R
RLA=10 44 ( sz smsoms
Dec=+80 54
Galactic nH:

Models

SSC (Numerical) ¥4 SSC (Analytical) *#

Log R{cm) 15 :: B (Gauss) ©.1 ::

“ “

] 10 » N 10 »

" ——

Log (y min)| 1 »p LOg (v max) & »
redsnit 0

© Power Law
—
az »

© Power Law + Cut Off

© Broken Power Law

O Log Paraboia

Synchrotron self-absorption
@YeEs OnNO
@fast O accurate

(_Create New )

Redshift 0.0

Data _Observed
(_Update Plot )
ata Explorer

Fia Edt Imape Catahg Overay Tesl Help

Aladin v5.0

& @

MKN4
B
-3
-10
= e
o1 fII
N
i
<
=
§ -12 i !'I
s i1
Rt
2 E
=]
¢
14 Lo
als
i
1591
-16
B 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27
Log frequancy v (Hz)
- DIXON + GB6 - NVSS « FIRST = VLSS - CRATES = NORTH20CM (flux
= NORTH20CM (fiux 6 cm) = NORTH20CM (flux 80 cm) = Ned - IPCSLEW - IPC - RASS
WGACAT2 = WFCCAT + ¥RTSRC = EGRET3 » FermilFGL (200 Mew) * FermilFGL (600 Mev)
- FermilFGL (2Gev) = FermilFGL (Gev) = FermilFGL (0Gev) = ASOO023G archive data
ASOO0236 Swift-Fermi = M421_BATAjelln = MKMd21 simultanecus = MKN421_agile
= MKN421_SAGILE = GTLIKE_P6v3 = RATAN = OVRO_MAX_MIN = swift_t 030352157
Plot Axis Interval
xmin 7.0 | “ PP xmax 27.0 P
ymin -16.0 € M ymax -8.0
(“Reset Interval ) ( Update Image )
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Annex (not related to CTA)

CLOUD

... but which one ?

(G
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A model for a Data Operation Centre

HoMe project

Partners : LAPP, LPSC, SBT/INAC & SYMME

Computing work package : GRACIA (Grid And Cloud Infrastructure for the Alps)

evolve from current EGI grid and high performance computing infrastructure
to cloud flexible services to better meet the research community users and
socio-economic partners computing requirements

Computing is seen as services :

= Software as a service (SaaS): complete application offered as a service on demand.

= |Infrastructure as a service (laaS): delivers basic storage and computing capabilities
as standardized services over the network (based on a on-demand virtual images

deployment system)

= Platform as a service (PaaS): encapsulates a layer of software and provides it as a
service that can be used to build higher level services

(G
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GRACIA

Computing infrastructure

HEP
Interactive
Farm

cee

nabling "rids
High Performance for ©-sgienc
Computing GRID Worker node _'_]_

Parallel Computing
L CG.

Cloud
Infrastructure As A
Service

GRID Worker node

Socio-économic partne Scientists from University, Research laboratories, International Research Collaborations

ID One platform suitable for cloud, high performance and grid computing.
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Conclusion

CTACG:
Current developments fulfil requirements
CTA MC Production successfully tested and running
Perspectives:
Further adaptation of these tools to other CTA software (e.g. data analysis)
Extension of Ganga tools
Provide public access to data and software

“CORE": CTA Observatory E-infrastructures:
Development of the CTA Data Management System

Data access from low (including computing resources access) to high level
(interface with IVOA and running MWL VObs data on EGEE-middleware)

Towards a distinction between Data Operation Centre and

Science Data Centre (more virtual than real, e.g. interactive services to be
used by any “classical” data centre and ... by a CTA SOC ?)

Further questions/comments:
http://lappwiki01.in2p3.fr/CTA-FR/doku.php?id=cta-computing-grid-public
ctacg-support (at) lapp.in2p3.fr

(G
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