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2020: 7.3 Zettabytes

56% 90% 6.5 Zettabytes

of total = in the cloud Unstructured data of unstructured data
stored in the cloud
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Disk, Blok ve Dosyalar
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Clustered Storage:
Multiple NAS file servers managed
as one. Good aggregate
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Object Storage
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Object Storage

STORAGE APPLICATIONS

STORAGE APPLICATIONS
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Object Storage

Object

Artist: Jonny Cash
Song: Man named Sue
Album: Greatest Hits
Etc: etc
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S3 & SWIFT API for ISV Applications
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Seagate Object Storage

Active Technical Consumer and Enterprise Media Distribution and
Archive Computing Cloud Services Video Archive
Archive
Ingest Production Distribution
1 to n Users or Companies
Tier 1 Lustre/ Web Cloud Backup Thick ; ; CDN
Application GPFS Browser Gateway Client e couNig MaN Encoding: ety VoD
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Erasure Coding AND/OR Replication
Managed by Policy at FS level
2 PB per Rack with
Six StratoStor EBOD

Building Blocks
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Standard network access with Gateways

Controller Rack Storage Rack
[ ——")

Cloud Gateway
(CIFS, NFS, ISCSI, FTPR,...)



8 ExaByte mun?
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Erasure Coding vs RAID

Erasure Coding®

1,000
1:29
286
1,286

- : g Raw Storage IS
1 2 3 4
Configuration comparison for 1PB (no protection) RAID5 RAID6 Replication
Usable capacity (TB) 1,000 1,000 1,000 | 1,000
Redundancy ratio 0 12 133 | 8
Additional storage for protection (TB) 0 200 333 ‘ 2,000
Total raw storage (TB) 1,000 1,200 1,333 ‘ 3,000
Probablility of data loss’ (%) 100% 95% 0.025% ‘ 0.015%
Durability® (%) 0% 5% 99.975% \ 99.985% \
Availability No availability | Verylimited | Better but Good
risky and
not optimal
1 disk lost 1 disk max. 2 disks max. 2 copies max.
means the per disk per disk (improved with
entire disk group. Losing | group. Losing | number of
pool is lost 1 disk group 1 disk group copies)
(1large concat means global | means global
or striped pool downtime downtime
of 1000 drives) (1large concat | (1large concat
or striped pool | or striped pool
of 200RAIDS | of 167 RAID6
groups) groups)
11PB=1000TB, Disk size =1TB 4 Replication with 3 copies in total
2 RAIDS deployed as 5 data disks + 1 parity disk 5 Erasure Coding(14,4)
3 RAIDG deployed as 6 data disks + 2 parity disks 6 Erasure Coding(18,9) 3 sites
7 For 1 year period

N

0.000015%
99.999985%
Excellent

Tolerates the
loss of up to
four servers
forany given
transaction

Deep Archive®

1,000

15

500

1,500
0.00000000001%

| 99.99999999999%

Almost Perfect

Tolerates the

loss of up to nine
servers for any
given transaction,
and protects
against site
failure

8 The Amazon website describes durability (with respect to an object stored in $3)
“as the probablity that the object will remain intact and accessible after a period of
one year. 100% durability would mean that there’s no possible way for the object to

be lost, 90% durability would mean there’s a 1-in-10 chance, and so forth.”

14



Data Availability and Durability

Available Anytime, Anywhere; can Survive Partial Cluster Failures
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Object Storage Avantajlari

 Sininz Olgeklenme ‘Kapasite ve Obje Sayisr’
 Performans

e Multi Tenant Platforum

* Yuksek Guvenlik Mimarisi

« %50 dusuk TCO

 Yuksek Sureklilik ‘Veri Kaybi Ihtimali 3.000 Yilda bir kez
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Use Cases and Verticals

Enterprise Cloud Active Archive Distributed Computing
Public or Private Digital Media Research and Dev.
VM Tier 2/3 CCTV HOME Storage

Tape Replacement  with GPFS/Lustre
for Backup Solutions

‘e

Web & Cloud Content Distribution
Website Hosting VOD, VDI,
VM Hosting nDVR, nPVR

Files Storage Services
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Tesekkurler
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Sorular

Linkedin: Behreng Nami
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