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Driving Storage as a Value Center

Reduce Complexity

ÁUnified infrastructure
ïCombines technology and process seamlessly

Maximize Asset Utilization

ÁStorage efficiency
ïProtect data while avoiding data duplication

ïProvide multi-use datasets without copying

ïEliminate duplicate copies of data

ïReduce power, cooling & space consumption

Control Hidden Costs

ÁComprehensive data management
ïComplete data protection

ïApplication-level end-to-end provisioning

ïPolicy-based automation
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Flexible Storage
A Single, Unified Platform
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Single, Unified Storage Platform Unified Management

Storage Virtualization Unified Flash Unified Scale Out

FlashCache

SSD

FlexCache

Low-to-High Scalability Multiple

Networks

Multiple

Protocols

SAN

NAS

iSCSI

Multiple

Disks

FC

SATA

SSD

Multi-vendor virtualization

ÁSame tools and processes: 

learn once, run everywhere

ÁIntegrated management

ÁIntegrated data protection
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FlexClone Writable Copies

ÁApplication development often requires substantial primary 
storage space for essential test operations such as platform and 
upgrade rollouts

ÁFlexClone® improves storage efficiency for applications that need 
temporary, writable copies of data volumes

ÁCreates a virtual ñcloneò 
copy of the primary 
dataset and stores
only the data changes 
between parent 
volume and clone

ÁMultiple clones are
easily created

ÁResulting space
savings of 80% or more 
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NetApp® Unified Storage Architecture

FAS2050

104 TB
104 drives

FAS2020

68 TB
68 drives

FAS/V6040

1680 TB
840 drives/LUNs

FAS/V6080

2352 TB
1,176 drives/LUNsFAS/V3140

840 TB
420 drives/

LUNs

High-end Data Center

FAS/V3170

FAS/V3160

1680 TB
840 drives/LUNs1344 TB

672 drives/

LUNs
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FAS2040

272 TB
136 drives

Mid-range Data Center

Remote Office /

Mid-size Enterprise

ÁUnified storage architecture for SAN and NAS

ÁData ONTAP® provides a single application interface

ÁOne set of management tools and software

ÁV-Series for heterogeneous storage virtualization



Outline

ÅFew words about CERN and computing challenge

ÅOracle and RAC at CERN and NetApp for 

accelerator databases example

ÅDataOntap 8 scalability

ïPVSS to 150 000 changes/s

ïIO operations per second

ïFlash Cache

ï10GbE

ÅOracle DB on NFS experience

ÅOracle VM experience

ÅReliability and simplicity

ÅConclusions
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Personal introduction

ÅJoined CERN in 1996 to work on Oracle database 

parallelism features

ÅOakTable member since April 2005

ÅTeam leader for the Database Services section in 

the CERN IT department

ÅSpecific interest in database application and 

storage performance
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CERN

CERN
Annual budget: ~1000 MSFr (~600 Mú)

Staff members: 2650

Member states: 20
+ 270 Fellows, 

+ 440 Associates

+ 8000 CERN users

Basic research

Fundamental questions

High E accelerator:

Giant microscope (p=h/ɚ)

Generate new particles (E=mc2)
Create Big Bang conditions

J. Knobloch/CERN: European Grid Initiative ïEGI 



Large Hadron Collider - LHC

Å 27 km circumference

Å Cost ~ 3000 Mú(+ detectors)

Å Proton-proton (or lead ion) collisions at 

7+7 TeV

Å Bunches of 1011 protons cross every 

25 nsec

Å 600 million collisions/sec

Å Physics questions

ï Origin of mass (Higgs?)

ï Dark matter?

ï Symmetry matter-antimatter

ï Forces ïsupersymmetry

ï Early universe ïquark-gluon plasma

ï é

J. Knobloch/CERN: European Grid Initiative ïEGI 

16 micron squeeze

1.9 K

10-9 to 

10-12



LHC accelerator and experiments

J. Knobloch/CERN: European Grid Initiative ïEGI 



LHC Instantaneous Luminosity: August Record

8:30 meeting
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Slide from Ralph Assmann http://op-webtools.web.cern.ch/op-

webtools/vistar/vistars.php?usr=LHC1


