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Databases

e Web Service

— Standard toeols or kome.-gr'ou:m

- APL and Web pages

o Distribution, Oracle Streams
e Proxies and caches, F rontier
o Client-Server

o On.a.c(e U‘bg_é design"’ ; SQL&#; ‘..’ !

e Conditions databases " - e




Conditions Databases

|/CMS
fg | The TileCal Web Systems
| CMS offline conditions database software for Data Qua“ty Analyses
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Conditions Database API

P och s, oo A RESTful Web Service Interface
— to the ATLAS COOL Database

Shaun Roe
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Web Service

Calibration Web Service XML

Service X SLT
SQL

*» Calibration constants will need to be accessible SV'G

from remote computers via the internet
XML-RPC

* Direct access to a database is problematic due SO”P
to cybersecurity concerns
J SP

et ﬁ
s y—t’ . * Web services work over HTTP and so are the Cke.r‘r‘ng
ﬁgf;gg, ,;?,?,';‘g:, appropriate mechanism for remote access PHP

* The JCalibrationWS class provides calibration constants through a web servica

— Implemented as a plugin so remote access can be added to an existing execut; WIS — Monitor by run On click, system shows the

— Allows read-only access to calibration constants from anywhere in the world ¢ ntuples séatluses and detailed
(http://www.jlab.org/Hall-D/cgi-bin/calib) e

- . TileCal Commissioning Offline Shifts = Mozilla Firefor
— Uses gSOAP, a C++ SOAP implementation fle Edt Mew Hatory Boskmarks Dols Lielp

b.cem.chitewsWIS/curren

— Currently works like a proxy for JCalibrationFile on server side, but could trivia
made to use another type of backend
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Web Service ()

an Faann List
i vt -sere-t- rundat web.ce m < atlas-service—db-rensygueny. Q- peil ol
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Search for runs matching criteria, display
R results;

' Uses an ‘Ajax’ request to get the CherryPy
XML.
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XML injectio

format it as a table XSLT engine XSLT - http://cern.ch/sroe/display/example.xml i
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CHEP'09 Prague Ajax, XSLT & SVG (Shaun Roe, Atlas) 9



LCG Database Products

M Data Management Group =

Department

POOL/CORAL/COOL over Root/Oracle/SRLite
LCG Persistency Framework

CORAL, POOL, COOL - Status and Outlook

M Data Management Group =T

Department
A. Valassi, R. Basset, R. Chytracek, D. Duellmann, A. Kalkhof.§ o
I. Papadopoulos, W. Pokorski, Z. Molnar (CERN IT-DM) Bl Ll k.

M. Nowak (BNL / Atlas)
S. A. Schmidt, M. Wache (University of Mainz / Atlas)

CORAL Server

A middle tier for accessing relational database servers
from CORAL applications

D. Dykstra (FNAL / CMS)
G. Govi (Northeastern University / CMS)
Z. Xie (Princeton University / CMS)

M. Clemencic, M. Frank (CERN PH /LHCb)

CERMIT

Departmenti

A. Valassi, A. Kalkhof, D. Duellmann, Z. Molnar (CERN IT-DM)
M. Wache (University of Mainz / Atlas)
A. Salnikov, R. Bartoldus (SLAC / Atlas)

Distributed Database Services
A Fundamental Component of WLCG Service

Experience and Outlook

CHEP2009 (Prague), 23rd March 2009
, CERN - IT Department
CH-1211 Genéve 23 oy

Switzerlan(

R 2009, 23 farch 2009 wweenerl Cystom protocol — RPC over Python/Css A1

Maria Girone, CERN - I'T, Data Management Group

Oracle Streams, Frontier/Sguid/RHAC
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Metadata
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Computing in High Ene‘rﬂ An I nteg rated Ove Niew
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Metadata in ATLAS

Elizabeth Gallas,
Solveig Albrand, Richard Hawkings, David Malon, Eric Torrence
on behalf of the ATLAS Collaboration

at the CHEPO9 - March 23 2009 g

a = Mgl
CHEP 2009 Conference omputing in High Encay |
and Nuclear Physics

Prague, Czech Republic
March 23, 2009

UNIVERSITY OF

xS _ , Event Selection Services

N T . in ATLAS

Jack Cranshaw
Argonne National Laboratory
for the ATLAS TAG Development Team

Jack Cranshaw: ATLAS Computing 1



Metadata

Getting Conditions data to CPU intensive tasks

® Storage capacity and processing speed per unit cost have increased
exponentially while DRAM access speed has hardly improved

10,000 | } - s
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Yt

® “The prefetch gap” == performance gap between CPU speed ¢ E' Computing n High Eneray |

access latency: continues to widen 1 ELSSI TOUI": Per'for'm Quer'y - S
ATLAS uses Metadata to find the data needed by a
to help bridge the gap to facilitate computing intensive

Your query is :  [{¥Fet>]) and triggers|EF_J130 - | or EF J6F = 1)

E\':nls selected (total count = 1)

. . . . . s ; STEAM_NAME [count(*) |
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= = 74 iblockN's where the triggeris)
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med Seleet attributes (use Ctrll to seledt multiple 1
attributes then Confirm)
i Biet,LlooseE lectronPt | 100
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Other Databases

The HADES Oracle database

and its interfaces for experimentalists

%@S\ lise Koenig, GSI Darmstadt

HADES for the HADES collaboration
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uclfurphynlcx " | ~ diFisica Nucleare il
e
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£ Al T availability strategy for

E | Atlas LCG File Catalogs
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Barbara Martelli
Lorenzo Rinaldi

High availability
Oracle DataGuards
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Python

Visualization of the CMS Python

Configuration System

[ Confin Hromser - examplesContingrowser fpatlayer offoy

e And Corfig TreeVkw BoxView

R QA = =:E

rike
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-------------------

musnSelector_c

ins sting(pt > 0. & absieta) |
<121 |

cms IroutTag " alLaver LMucns
=T =
1 EEE———

Andreas Hinzmann, O. Actis, M. Erdmann, R. Fischer,

T. Klimkovich, G. Miller, J. Steggemann (RWTH Aachen University),

B. Hegner (CERN)

CHEP 2009 - Software

Components, Tools and Databases

24 March 2009 Andreas Hinzmann

eS|

Usage of the Python
Programming Language in
the CMS Experiment

Rick Wilkinson (Caltech), Benedikt Hegner (CERN)
On behalf of CMS Offline & Computing

User-friendly Parallelization of
GAUDI Applications with Python

CHEP 09, 22-27 March 2009, Prague
Pere Mato (CERN), Eoin Smith (CERN)
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Python

About Using Python

 No top-down decision to use it
— Groups decided to use it on their own
— Probably influenced by what others are doing

« Why people say they use Python
— Easy to learn
— Easy to understand syntax
— Good for rapid prototyping
— Lots of standard tools >
— Lots of useful external tools
« cherrypy, PyRoot, PyQt

— Q[an do their scripting and their programming in one
step




Multicore, Parallelization

Plenary

Harnessing multicores:

strategies and implementations in ATLAS

Sébastien Binet,
Paolo Calafiura, Scott Snyder,
Werner Wiedenmann, Frank Winklmeier

24-03-2009 CHEPO9

npr-=p»

AthenaMT/ Athena MP 24-03-2009 CHEP 09 1/20

The challenge of adapting HEP physics
software applications to run
on many-core cpus

CHEP, March 09

Vincenzo Innocente

High Performance Computing CERN

for High Energy Physics

March 25,2009 V1. -- MultiCore R&D
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User-friendly Parallelization of
GAUDI Applications with Python
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CHEP 09, 22-27 March 2009, Prague
Pere Mato (CERN), Eoin Smith (CERN)




F rameworks (1)

. I
Global Overview of &
the Curfeﬂ’[ ROOT SyStem g CHEP2009 - Prague, March 24, 2009
Recent Developments in the Gaudi Software
Framework
CHEFDS : Prague, 24 March 2009 Marco Clemencic
René Brun/ CERN marco.clemencic@cern.ch
for the ROOT team
Global Overview of ROOT syste . I CHEP2009 - Prague, March 24, 2009 — p.
@V HM*[.A_.\_ o Q3! XML configuration
2\ A =2 |CLT and API
o  + Hierarchy Software Development
Framework (h-dp-fwk) Project ,
Fi 'I: Pan e | | Alexander Zaytsev // Alexander.S.Zaytsev@gmail.com W
Raof Budker Institute of Nuclear Physics (BINP)

Novosibirsk, Russia
David Gonzalez Maline
Lorenzo Moneta

llka Antcheva R
CERN, PH SFT Group (Prague)



F rqmeworks (X)

anc/aRoot based on FairRoot
PandaGrid based on AliEn

Computing Activities
for
the panda Experiment

e T st
The ALICE Offline Environment -
Status and Perspectives I
fia Federico Carminati ‘_
P on behalf of the ALICE Core Offline Team |

26/03/2009
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% Finalization order of services cont.

e irclen
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» Adding the concept of managers

Managers Components

/V‘—‘ / \\

ServiceMgr Service|.. | i

Application /

*[TOOlMgI’ AlgTool 4 /
/

AuditorMgr -/

CHEP2009 - Prague, March 24, 2009 -p. 1
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% New siate machine implementation cont. m

T

» New transition added
to accommodate the
separation between
server and client start up
» To be reviewed
» another transition
» redefine the re* methods

B |

constru ctorl destructor

(__OFFLINE

.""’ T "‘\
initia Hzeli{ein itia Iize;Tﬁnaﬁze
S el

// e B At
CINITIALIZED )

start ' res‘tart:': stop
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CHEP2009 - Prague, March 24, 2009 —p. 1

Parallelization on a Cluster

1 Node Allocation !
1 .
] and Reservation i

_________ ¥ SRR
1

myscript.py
"

LocalNode

ppserver.py
"

RemoteNode

socket + pickle

Network FS (AFS)

GaudiParallel  3/23/2009 a

e
|
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Conso(ic/a.tion, stable
manpower

New Web pages and

doecumentation

Surprising messages about
technologies used elsewhere:

XML files are basically

useless”

“QT interfaces: a bég
pain™

‘BOOT iséems to'be dead o

Wi,

More Root talks in other tracks
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Root

LLVM-based C++ Interpreter

For ROOT LLY' M - competition £for GCC, written in Cs+
JustInl ime compiler for Ci+ (+..)

for Ci+: production guality expected in 2011

Axel Naumann, CERN for Root dialect of Ci+: many additional challenges
Lukasz Janyst, CERN

Philippe Canal, Fermilab

The Challenges

R P B B A A A T P P A AP A P A P P P A P P2

As compiler, LLVM expects all code to be available.

cling on the other hand:

1. must allow iterative loading ==
g R 2. must keep stack
A e e . . s y . .
N - SR 3. must support unloadin eingla] = funco C
A e . L L T PP g cling[1] funce();
‘:i : cling[2] .U func@.C
; %« cling[3] int funce = 0;

Unthinkable for compilers.
Solution: need to modify AST, re-link, track
dependencies,...

REOT (@ : :
S ENCT Pr X CHEP'09 « Axel Naumann, Philippe Canal 2009-03-26 15



Wonitoring

ZalIID
r 1 Monitoring the CDF analysis farm
= (CAF)

F

ATLAS Data Quality Offline Monitoring

Peter Onyisi
Marian Zvada
Hans Wenzel, we'b Se”"":ce CHEP 2009, Prague
Federica Moscato 24 March 2009

# THE UNIVERSITY OF
2 ¥ CHICAGO
Fermilab

March 26, 2009

Peter Onyisi ATLAS Data Quality Offline Monitoring 24 March 2009
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MWonitoring

Data Quality Monitoring Tools

Automatic Checks (DQMF)

= SHIFT ONLINE

Status flags
in COOL

(COOLOFL_
GLOBAL)

¥ -ug.

1 "o 3
AT OCTE | by

g Covering one component of the full architecture here...

Peter Onyisi ATLAS Data Quality Offline Monitoring 24 March 2009 3/14



Development Environment (1)

SCRANM (improved), RPM, apt-get, PKGTOOLS, CMSDI ST

rebuilds also external packages

Software Integration
and Development Tools in CMS

David J Lange
Lawrence Livermore National Laboratory

Software Validation Infrastructure
for the ATLAS Trigger

Representing the CMS collaboration

March 21, 2009

ug Lawrence Livermore 1
Naticnal Laboratory

The ATLAS RunTimeTester Software

Wolfgang Ehrenfeld —- DESY

On behalf of the ATLAS Trigger Validation Group

CHEP 2009 — Prague — 26" March 2009
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Krzysztof Ciba, B
Alexander Richards,
Peter Sherwood,

B NICOS - NIghtly COntrol System B
CHEP 2009, Prague ”TA/ = ﬂT A/igh‘f Testing -
Software Components session nyho,, RTT - R un T ime Te ster

XML test configuration
Web Service
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Development Envirenment ()

Servicing HEP experiments

d

complete set of ready integrated and
configured common software components

Stefan Roiser 1, Ana Gaspar !, Yves Perrin 1, Karol Kruzelzki 2

CERN PH/SFT! & CERN PH/LBC?
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SW Components, Tools and Databases - 26 March 2009 I #4]
| e
/ y
Computing in High Ener
and Nuclear Physics
Prague | Czech Republic |21 - 27 March 2008

=
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Organization, Management,
and Documentation of ATLAS
Offline Software Releases

Presented by Frederick Luehring e
Indiana University ""a s

On Behalf of the ATLAS Software Infrastructure Team (SIT)

T F. Luehring: ATLAS Computing 1



Development Environment
7 million lines of code: Ci+/Python/Perl/Java/Fortran/SQL

. Tools and Databases - 26 March 2009 i
AA0 cores for everyu nightly et
*—
Computing in High Energy
Software Release Tools  wretwcerre
I Prague | Ezech Republic | 21 - 27 March 2008
" n H
® The SIT uses a number of tools to E‘ed”“k base ‘1”;““"9
. L _ the management of many
?u'lg;stef:' a:d d'ST,:'b”::‘ ::Tdsf‘ developers and releases
. - the code reposito at holds the
, postery The control framework of
code submitted by the developers the software buildi naine
2. Tﬂg Collector (Te) - manages which software CODE NIGHTLY CONFIGURRTION |TESTI 9
versions are used in the release W":"“GE"'E”T [ B 'j
3. CMT - manages software configuration, build, _sh"P“i AMI DB | /i RTT
| anduse | . Tég ) J\'Nlcr;)§ FII?'QAM WORK : § E::
4 NTAAS - Arivse ninhths hiilds of the ATLAS Qollector CMT II| ATN | - } =3
LHC Software rietyof tools | =\ (build | |/ testing [For ) &2
fficial releases ' \ < " ="
date th t oary L Nightly e Teo
aee s release ncos ||| TCT
tools, Pacman - —} 1
e distribution kit. s E

KIT
VALIDATION

ooks to Easy to use distribution tools
ow to use the

‘00ls, we also  |DISTRIBUTION

ALl our code
Experiment

Software

F. Luehring: ATLAS Computing

o SRS e |

projects

external
software

LCG ComIiguration

=~ 20 different platforms
26 March 09 Stefan Roiser - CHEP 109 5 Building, testing, cle.p(ogme.mf




V irtualization

Cern

oFTware Appliance

CernVM - a virtual software
appliance for LHC applications

C. Aguado-Sanchez ", P. Buncic V', L. Franco ', A. Harutyunyan?),
P.Mato ", Y. Yao ®

Linux standard

1) CERN, Geneva,
2) Yerevan Physics Institute, Yerevan,
3) LBNL, Berkeley

A comparison

Predrag Buncic (CERN/PH-SFT) .
| between xen and
kvm

CHEP 2009 ;.;_*‘1.: 1. :
4 .Cnm‘puhngm Higr;:Ene.rF And rea Ch ieriCi Pf-v..—
) and Nuclear Physics
I i Riccardo Veraldi s
INFN-CNAF

VML and CernVM A e
Virtualization for ATLAS o dpeg g

Yushu Yao, Paolo Calafiura, Charles Leggett (LBNL)
Andrea Cavalli, Julien Poffet, Frederic Bapst (EIA, Fribourg)

In collaboration with the CernVM Team

Yushu Yao and Paolo Calafiura: ATLAS Computing 1



YV irtualization (1)

Cern Current deployment model

ofTware Appliance

Virtual Machine + deployment and update infrastructure
CY MFS filesystem

Primary (master) software

Load

nd :
- Regional

/ \REVBI'EG Proxy-—
@} CernVM , {
(thin client) /
\

e,/

Reverse Proxy

The aim is to reduce latency which is the most
important issue for distributed network file
systems

CHEP 2009 CernVM - A Virtial Machine for LHC Experiments

Balancing
Reverse Proxy “t/

Secondary software

Cern Bridging Grids & Clouds

ofTware Appliance

BOINC
= Open-source software for volunteer computing and grid computing
= http://boinc.berkeley.edu/

Prague, 2603 CernVM CoPilot development

= Based on BOINC, LHC@HOME experience and CernVM image
= Image size is of outmost importance to motivate volonteers
= Can be easily adapted to Pilot Job framewarks (AliEn,Dirac, Panda)
... or Condor Worker, or proofd..
= Aims to demonstrate running of ATLAS simulation using BOINC infrastructure and
PanDa

BOINC
LHC@HOM
E

CHEP 2009 CernVM — A Virtial Machine for LHC Experiments Prague, 26/03/2009 - 17




V irtualization ()

VML = Virtual Machine Logbook

CHEP 2009 I j&h L.
Sharing Work with VML =™

Tragus | Czech Republic | 21 = 27 March 2007

® All your CernVM projects are based on certain version of CernVM (e.g. 1.01)
® VML can save a state of your work

B the saved state contains only the difference from its base
B The difference can be very small, that you can send it over email.
@® To share your work, just send the difference to another user

B VML will obtain the base CernVM automatically and reconstruct
exactly the same state

. User A

5 .'F!I‘r:'f'll_“-___ T




Performance

Openlab
to be included in RMEL, it should be in the kernel

An update on perfmon and the iy \ g B
struggle to get into the Linux

kernel

=
/\I A
gﬂ

Core Performance

.’

Andrzej Nowak c E R N

.' March 26t 2009 openlab

Plenary

Paolo Calafiura
(( Office of Lawrence Berkeley National Lab
el S CHEP 09 - March 28 2009

A ) 1y CHEP 2009
" ! 3?',,","',- d e
\!;f‘ ‘ '&-(’; ‘
: :; e — e . ) W' }‘ f‘l'w "’w‘ &L | .
P i+ -, UEL NGRS
GPU’s for event reconstractlon in SRt L
N - R
FairRoot Framework pomcl 1 R
Mohammad Al-Turany (GSI-IT) : L L s g | %

Florian Uhlig (GSI-IT)
Radoslaw Karabowicz (GSI-IT)

CUDHA - Nvidia's Compute Unified Device Architecture, works with C -
(ight threads (thousands threads)
vector and parallel processing

could gain order-of-magnitude in speed x expensive




Performance

What we gain? &11? R4

Track/Event 50 | 100 | 1000 | 2000 70,00-
GPU (Double) 25 |33 |375 (440 | e . EGPU (Double)
& 60,00
g5 B GPU (Float)
GPU (Float) 3.0 |42 |66.7 |68.8 5 50,00
"y |
1000,0 "1 GPU (Emulation) E-": 40,00
W CPU _ ‘é 30,00
B GPU (Double) '_4_'-_? 20.00
W GPU (Float) =
100,0 5 10,00 S
Z 0,00 P& S e
&L 50 100 1000 2000
g 10,0 r Track/Event
~
1,0

50 100 1000 2000

Track/Event ==
03/26/09 CHEP (9, Prague 20




Simulation

*
LS
'@ e Y
Computing in High Enerw_r
and Nuclear Physics |
.

CHEP 2009
Prague, 21-27 March 2009

Desig"n and performance evaluation of
generic programming techniques Ydesign, design, design™
in a R&D prototype of Geant4 physics

Maria Grazia Pia (INFN Genova)

M. Augelli, M. Begalli, E. Gargioni, B. Gros
P. de Queiroz Filho, L. Quintieri, P. Saracco, R. _'_I.
M. Sudhakar, G. Weidenspointner, A. LC

INFN Sezione di Genova and INFN Laboratori |
Space Sciences Laboratory, UC B

CNES, Toulouse, Franc

University Medical Center Hamburg-Ep

Hanyang University, Seoul, Development, Validation and

Institute for Radiation Protection and Dosimetry (
Loma Linda University Medical '
Max-Planck-Institut fiir extraterrestrische Physik a malntenance Of Monte Carlo event B
Physikalisch-Technische Bundesanstalt (PTB), .

State University of Rio de Janeiro ( generators & generator SerViceS in
| the LHC era

Dmitri Konstantinov

GENSER = LCG Generator Library
HEPNC = the MC Truth Interface
HEPML = metadata (XML) 1
RIVET = Robuste Independent Validation of Experiment and Theory




MWese

Job Life Cycle Management
Libraries for CMS Workflow
Management Projects

Stuart Wakefield on behalf of CMS
DMWM group

Thanks to Frank van Lingen for the slit . .
0 Flexible Session

Management in a
Distributed System

Zach Miller (zmiller@cs.wisc.edu)
Todd Tannenbaum (tannenba@cs.wisc.edu)
Dan Bradley (danb@cs.wisc.edu)

Igor Sfiligoi (sfiligoi@fnal.gov)

. X g, ’
: P ey g e PE" | );Zi; i ;. [
! Tl . .

: CEDHR = Condor Communication layer

Security, authentication

University of Wisconsin-Madison
http://www.cs.wisc.edu/condor

T Ondor
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Thanks to our reviewenrs:
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David Brewn
Marco Clemencic
Glonia Cortt

Igor Gaponenke
Feter Hristov

Jim Kowalkowski
Wim Lavrijsen
David Malon

Mare Paterne
Simon Patten

Liz Sexton- Ke.rme,dg :
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