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HGST

a Western Digital company

ENTERPRISE PRODUCT PORTFOLIO

PCle SSDs SAS SSDs Performance Capacity Capacity Scale r Cold Storage

[ % 9 Tor B

HOT WA COoLD
Big Data Analytics Big Data Analytics Databases / OLTP =Cloud Storage Long-Tail Content Archives
HF Trading HF Trading Content Serving =Virtualized Servers Video on Demand Regulatory &
A . . Compliance
Databases / OLTP Databases / OLTP Business Intelligence =Cloud Computing Cloud Storage
. ] - Surveillance
Indexing Indexing Cloud Gaming =HPC Big Data Storage
. : Medical Records
=Social Networks Replicas
=Long-Tail Content Mail Servers
=Big Data Storage Surveillance

=
Embedded SSDs h
OS Booting i

Data Logging

Code Storage / App Hosting
Caching

Fast Backup




E4 Computer Engineering

12 anni di esperienza: azienda nata
nel 2002

Specializzata nella produzione di
sistemi IT professionali:

e Server

e Storage

« Workstation

Solida alternativa alle multinazionali
del settore

Made in Italy: una realta tecnologica
Italiana che investe nella divisione di
Ricerca & Sviluppo.

E4 COMPUTER Login Registrati [ | Ricerca RN\
ENGINEERING PRODOTTI HPC ENTERPRISE SUPPORTO MEDIA | E4
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RICERCA

RICERCA HPC
RICERCA SISTEMA

RICERCA COMPONENTE




Obiect Storage Customer Scenario

* Requirements
— CERN:
* swap storage to retrieve large amount of data from tape and run Grid Comuting.
* Price/performace/power consumption ratio
— France Telco ISP (rank #5):
 archive, backup, cold storage for OnDemand media content (swap cold/hot).
e 200 TB/yr growth, Object Storage, Low latency, HA
* The Solution
— CEPH object storage - hardware architecture inherited from HPC
— Data Replication (2x, 3x) to increase resiliency
— 40Gb network for fast data transfer
*  Why itis important for you
— Scale out scenario: fast data growth
— Hardware agnostic - manage big data content
— Hardware tiering: large amount of hot/cold data
— Object Storage approach



E4® systems @ CERN

CERN - Geneva (Switzerland)

the world's largest particle physics laboratory

Need
High density computational nodes
Big data storage

Application
High-energy physics research

Solution
7.000+ dual socket mainboards (54.000+ cores)
36.000+ enterprise class hard disks (70PB Storage)

Key factor

Technical skills

Post sale

Resiliency and low failure rate
Economic competitiveness

Ref: Olof Barring (Head of IT procurement, CESRN)
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Object Storage

Telco ISP
Alyseo : SW layer alysgs

E4 & HGST : HW layer E4
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Object Storage :
Ceph

* Implement over LIBRADOS
data exposure to APP and
HOST/VM

* Implement S3 (Amazon std)
and Swift (Openstack std) in
RADOSGW

* Implement Block Device
(SAN std)

 POSIX client (under
construction)

‘END Begity

MOV AX.o 1

APP APP HOST/VM CLIENT
RADOSGW RBD CEPHEFS
LIBRADOS
Abucket-based REST | A rgliable and fully- A POSIX-compliant
Alibrary allowing | gateway, compatible with | giceributed block device, |distributed file system,
apps to directly 53 and Swift with a Linux kernel client |with a Linux kernel client
mwm‘ mfw and a QEMU/KVM driver |and support for FUSE
C, C++, Java,
Pyum, m




Object Storage: Ceph $3

Radosgw: expose the data
Monitor

Ceph-osd: storage server
Storage Server

Infiniband low latency lan

40Gb network:
— 2x10Gb FE
— 2x10Gb BE
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Infiniband switch

(low latency)

40 Gb (4x10Gb)
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Object Storage :
replicas x3

* Ceph data replication to
implement high availability
(x2 or x3)

* Dedicated BE network
(2x10Gb) to be used by
replication (not only)

3TB per OSD
12 OSDs per node
36TB per node

36TB per node
90 nodes
~3PB total capacity

~3PB total capacity
3 replicas per object
~1PB usable capacity



Details

RadosGW
Ceph Monitor (x3)
Storage Server (x4)

Scale out Object
Storage (xN)

Ceph-Monitor
x3

RadosGW

— Storage Server

x4

Scale-Out

Object Storage




REDUCING CLOUD
DATA CENTER TCO with

Ultrastar® He®

World’s First 8TB 3.5-inch Helium Drive

23(V Works
8 +330, 0 w/ Existing SMR/HAMR
TB LOWER ’ COMPATIBLE
CAPACITY POWER 3.5

¥GST © 2013 HGST, INC.

a Western Digital company
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