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".:" CERN openlab in a nutshell
CERN
openlab

¢ A science — industry partnership to drive R&D PARTNERS

and innovation with over a decade of success

« Evaluate state-of-the-art technologies in a
challenging environment and improve them

 Testin aresearch environment today what CN

will be used in many business sectors openlab ORACLE
tomorrow o
SIEMENS
e Train next generation of engineers/employees CONTRIBUTOR (2012
- )
« Disseminate results and outreach to new HUAWE!

audiences

Bob Jones
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CERN

openlab

Virtuous Cycle

CERN
requirements

A _ push the limit

Produce Apply new
advanced techniques
products and and
services technologies

N

Test Joint
prototypes in development
CERN in rapid

environment cycles

A public-private partnership between the research community and industry

Bob Jones
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openlab

openlab structure

utomation and Controls C

Database CC

Networking CC

Platform CC

Bob Jones
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CERN Intel Developer Forum, San
openlab Francisco, Sept. 2011 '

IDF20T1

INTEL DEVELOPER FORUM

Oracle Open World, San
Francisco, Oct 2011

International Super Computing,
Hamburg, May 2011

Communication

0
1t has now
Novguber mw g unting siny

_(5 40 million cotigions Persecond, resstiin:
<N 15-25 Petabytes of cata peryesr

andling and Computation
for Physics Analysis

openlab — 2011
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CERN

openlab

Summer student
programme

Intel ISEF students
visiting CMS experiment

openlab — 2011 7
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S :"' openlab recipe — key ingredients

CERN

openlab

* The extreme demands from CERN's scientific programme
* The alignment of goals between partners

= Trust

* Young researchers with their talents, expertise and energy
= Efficient and lightweight structure

» Regular checkpoints/reviews

» Qutreach/communications

Bob Jones
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> SEaIEeIIDggeS At the heart of CERN, LHC and Experiment Operations s LI

http:/icem chfit-dep/db/

9 Production DBs, 7 Integration DBs

/ Experiment Offline Databases
b/ 5 Tests DBs, 7 Standby DBs

[1/DB
GROUP

Experiment Online Databases
4 Production DBs

21 Production DBs
4 Development DBs

Middleware
73 Application
Administrative/IT/ Servers
Engineering Databases

17 Production DBs
11 Development DBs = - -
4 Ref/Test DBs ; - PARTNERS:

Accelerators

ACC
12 Production DBs
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] Some recent openlab highlights
CERN RA
openlab @ atC Stablllty ang
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Sverre Jarp — CERN-¢penlab BoS 2012 10
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ORACLE’ 10 g

DATABASE y

Fellows: 4 ;5_; .
ORACLE 10g a
Summer Students 6 ENTERPRISE MANAGER

OR’ACLE

Publications: 37

_ ORACLE 11g
Presentations: 41 S
Reference Activities: over 15

 Product enhancements: on 8 product linespmg—

ORACLE

REAL APPLICATION
CLUSTERS

Inter-partner collaborations: 2

ORACLE

CERN openlab Board of Sponsors 2012
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openlab

openlab IV / Oracle challenges

= Focus on solving problems and not technology

Physics analysis with Oracle technologies
Data Mining for LHC and monitoring

= Using a wide set of Oracle technologies

“clouds” and virtualisation
Active Data Guard

Replication with Active DG, GoldenGate, grids of
databases

Enterprise Manager
Security for authentication to the database

12c: Real Application Testing, pluggable database, RAC
transaction failover, etc.

12



Maaike Limper

Physles Analysis in an [GRacce’ Databasa
ER

Y Et‘l'ah LHC phySiCE ] ) . .
analysis Physics Analysis at LHC is currently done by analyzing

analysis objects information stored in centrally produced ROOT-ntuples
{E'ﬂrarted per physics topic) _ (ROOT: a dedicated C++ analysis framework)
ntuple1 ﬂ'

[ _|L _"L Each physics group determines their ntuple-content based

—f [ ] _ ntuple2 s, ON physics objects and level of detail needed for their
event - __E_ir. analysis (thousands of vanables stored per event)
-ntuplehl "“"—.—_., :

A ~1000 physics events per ntuple-file, many files need to be
processed for each physics analysis, users store files
locally or send ROOT-macro to gnd

summary data

interacfive
physics analysis . '-'
(thousands of users!) -=....

Analysis objects
stored in database

=

Can decide for each physics topic which ta bles!cnlum"ng. BRI physicsDB

Each user can send their own SQL-query to the physu:sl:*ﬂ using
LISQL functions for specific analysis tasks .

-1.-:- = :
sics Analysis DB: radically different app'man:h"ta.file-hased analysis
Separate tables by physics object type (jets, muons, electrons etc.)

Ph

A true BIG DATA challenge:

~ Billions of events, thousands of physics variables,
L interactive physit:s analysis by thousands of users

-
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openlab

Home || News | Events | About CERN openlab

Upcoming
Events

Board of Sponsors meeting

08/05/2012 - 14:00 to 09/05/2012 -

17:30
Once per year, the CERN openlab Board
of Sponsors meeting takes place at
CERN. This is the opportunity for the
partner and contributor companies to
review the results together with CERN
and CERN openlab management, in the
presence of CERN Director General
Key decisions are taken at this occasion
and new projects are discussed and
launched.

More details about the 11th Board of
Sponsors meeting are available to the
participants on Indico here

Minor ew M g
12/06/2012 - 14:00 to 17:00

On a monthly basis, two presentations

are given atthe Minor Review Meeting,

to update the teams on various

projects.

LHCh

CERN openlab is a unique public-private partnership
between CERN and leading ICT companies. Its
mission is to accelerate the development of
cutting-edge solutions to be used by the worldwide
LHC community.

- read more

Latest News

ay hid: nuc

8 Mar2012 The Higgs 0 E ee uch lo
_ Pauline Gagnon relays exciting news from the Moriond conference in
\ La Thuile, Italy. Not only CMS and ATLAS from CERN see signs of the
W7 Higgs, but also CDF and DO from Fermilab near Chicago. Find out
more over on... Read More

5Mar2012 LHC s th el th
Atthe Moriond conference in La Thuile, Italy, the LHCb experiment
@ released new results showing that once more, despite all
expectations, the Standard Model is standing tall and strong. LHCD is
one of the four large experiments operating at the... Read More

ugh the grinder

Wz

15 Feb 2012

\ The aim of the lectures and exercises contained in this workshop is to

Competence Centres | Publications | Education | Resources

Industry Members

Industry
Members

Partners

D]

ORACLE’

SIEMENS

Contributor

> -
HUAWEI

CERN openlab Board of Sponsors 2012

More information available on website
www.cern.ch/openlab
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http://www.cern.ch/openlab

