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CERN

CERN - European Laboratory for Particle Physics

Founded in 1954 by 12 Countries for fundamental physics
research in the post-war Europe

Today 22 member states and world-wide collaborations
- About ~1100 MCHF yearly budget
- 2’300 CERN personnel
- 10’000 users from 110 countries




Fundamental Research

What is 95% of the Universe made of?
Why do particles have mass?
Why Is there no antimatter

Atoms Dark

left In the Universe? 4.6% Energy
What was the Universe like, Dark s
just after the "Big Bang"? 24%
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Largest macmne In the world

27km, 6000+ superconductlng magnets
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Fastest racetrack on Earth
Protons circulate 11245 tlmes/s (99 9999991% the speed of light)
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Emptiest place in the solar system
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Hottest spot In the galaxy
During Lead ion collisions create temperatures 100 000x hotter than the heart of the sun




Oracle at CERN

1982, benchmark on version 2.3

ORACLE

USERS-GUIDE

Oracle Users Guide - Version 2,3

Copyright (c} April 1381
By Relational Software Incorporated
All rights reserved. Printed in U.5.A.
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) em_service_prod.cern.ch scan

Database size in TB
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ACCMEAS_RACS0 cern ch
M LCGR_DRAC10.cern ch
ATLARC_RACS2 cernch
M ATLR_DG_DRAC10.cern ch
W ATLR_RACS2.cern.ch
ADCR_RACS1 cern.ch
[ ADCR_RACS2.cemn.ch
COMPR_RACS2 cern.ch
[l COMPR_RACS1 cernch

I CMSR_CMS_NRAC cern.ch
CMSONR_CIMS_NRAC cern.ch
18 INTBR_INTDBS_RAC16.cern ch
INT2R_INTDBS_RAC16.cern ch
11 CMSARC_CIMS_NRAC cern.ch
M INT11R_INTDES_RAC18.cem.ch
ACCINT_INTDBS_RAC16 cernch
18 EDHP_RACS1 cernch
AISDBS_AISTEST_RAC1EWORLD
13 EDHS_AISTEST_RAC16.cern.ch M SCADAR_PRAC.CERN.CH
Il EDHT_AISTEST_RAC16.cerm ch LHCBONR_DRAC10.cern.ch
AISDBT_AISTEST RACIG.CERNCH [ LHCBONR_RACS2.cem ch
18 AISDED_AISTEST_RAC1EWORLD CMSR_DRAC10.cern.ch
INTSR_INTDBS_RAC16.cern ch 13 CMSR_RACS2.cern.ch
13 INTDB11_INTDBS_RAC1E cern.ch M CMSONR_DRAC10.cern ch
M ACCCON_RACS2 cemn ch CMSONR_P52 cernich
INTR_INTDBS_RAC16.cern.ch 1M CHSONR_RACS1 cern.ch
18 DEVDB18_DEVDES_RAC1E ATONR_RACS1 cern.ch
DEVDE11_DEVDES_RAC16.CERN.CH [ ATONR_DRAC10.cern.ch
I LASER_RACS2.cemn.ch I ATONR_RACS2.cern.ch
I INT12R_INTDES_RAC18 CSDB_DRAC10.cern.ch
BAANGT_AISTEST RAC16 18 ALIONR_P21 cern.ch
[ CASTRINT_CTATEST_RAC16.CERN.CH ' ALIONR_RACS1 cern.ch
DEVDB12U_DEVDBS_RAC16 13 AISBIP_RACS2 cern.ch
18 CASTNSP_CTA_RACS2 M ENCYORCL_RACS2.cern.ch
I C2CSTDEV_CTATEST_RAC16.CERN.CH ~ PDB_RACS! cern.ch
EDMSTST_TESTDBS_RAC16.cernch [ AISDBP_RACS1 cemch
18 C2PPSDB_CTATEST_RACIE.CERN.CH | AISDBP_DRACID cern.ch
DEVDE12_DEVDES_RACIS 13 PDER_RACS2.cem.ch
10 WCERND_AISTEST_RAC1EWWORLD Ml EDHP_DRAC1O.cernch
M ACCTST_TESTDBS_RACIE.cern.ch PDBR_DRAC10.cern.ch
REPACKP_CTA_RACS2 1M LHCER_DRAC10.cem.ch
1 ZORATST _INTDBS_RAC16.cern.ch LHCBR_RACS2 cern.ch
SUSITST_TESTDBS_RAC16.cem.ch BAANEP_RACS1 cernch
10 PAYT_AISTEST_RAC15.CERN.CH M CMSINTR_P52 cern.ch
Il PAYD_AISTEST_RACISWORLD ERTP_RACS1 cem ch
PAYR_AISTEST_RACI6WORLD 18 WCERNP_RACS1 WORLD
18 INFORLND_AISTEST_RAC16 M EMREPP_RACS1 cem.ch
SCADAR_RACS2 CERN.CH PUBSTG_RACS2.cem ch
1 OPSR_RACS2 CERN.CH 1M CMSSTG_RACS2.cem ch
M PDB_DRAC1 0.cemn.ch ATLASSTG_RACS2 cern.ch
BAANED_AISTEST_RAC1E 1M ALICESTG_RACS2 cern.ch
1 WCERNP_DRAC10.cern.ch TIM_RACS2 cern.ch
SUSI_RACS2.cern.ch 3 LHCBSTG_RACS2 cernch
1 ZORA_RACS2.cemnch M CERNDBU_RACS2 cern.ch
M ACCLOG_RACS0.cemn.ch

TE" FROM( select [+ parallel "/ tunc(collection_time_ute.'yyyy!) yearentity_name,max(max_valus/1024) TE fom SYSMAN.GC_METRIC_VALUES_DAILY where entity_type =rac_database' and metric_graup_name='DATABASE_SIZE'
and metric_calumn_name="USED_GB' group by entity_name short_name trunc{collection_time_ute,'yyyy') arder by 3,1,2 )




Databases at CERN

Physics databases, for each LHC experiment we have:
"Online": highly critical for data ingestion
"Offline": critical for data distribution and analysis (WLCG)
Administrative databases:

* like a 60yo company with 2000 employees and 10000 users worldwide

4 Database Load Map

Total Active Sessions © 443.01 View Level : Database @ Instan Pluggable Databas:
DEVDE1Z_DEVDBS_RAC16 : 114.61 ACCCON_RACS52.cern.ch... PDB_RACS51.cern.ch .. ADCR_RACS5Z.cern... AISEBIP_R... CMSR_RACS52.cern.ch... QPSR_RAC52... EDHP.. INT2R_IN.. ATLR_. INT... DEV.. SU.. Tl.. AT.. L..
pEV...|| sU.. _|_| -_| J 2
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ARSI EE LR = EMREPP.. DEVDB.. ac.. —Ll
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Active Data Guard at CERN

1. For Disaster Recovery
* Primary in Meyrin
« Standby in Wigner
« 3X100 Ghit/s fiber (30ms)

2. For offloading backups

3. For security

« Read/write (primary)
on isolated technical
network only, read-only v 7 - WRGREREE | S
ADG on general network [l e R ° Google Earth




Our to-do 2019-20 (LHC shutdown)

Upgrades to 19c

« Test upgrade duration withg snapshot standby

Move DR from Wigner to Prevessin (5km)

« Using Role transition
* Running in SYNC Mode

Data Guard broker configuration for all databases
« FSFO observe-only mode

Extend Transparent Failover to more applications
« Connection Manager (CMAN) Traffic Director
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