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GROWTH OF THE DIGITAL
UNIVERSE, 2010-2020

Digital Universe in Exabytes (Bdlions of Gigabytes)
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10Gb, 40Gb, 100Gb,
Infiniband, Thunderbolt,
PCle
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NEEERAKEZE Flash Tech Development

1200nm 1Gb

90nm 2Gb
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3DN7E 3D Flash

BiCS 3D-NAND

World’s 1st V-NAND Based SSD

* SATA 6Gbps

* 2.5” Form Factor

* 480/960GB

* Power-Loss Data Protection

Flash Nemory Summl 20
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JEIRIREE Latency Matters

L1 Cache 0.5ns 2 Cycles 2 minutes 5
L2 Cache 1.5ns 10 Cycles 10 minutes YR
L3 Cache 7.5ns 50 Cycles 50 minutes HERES
Memory S0ns 200 Cycles 3.3 hours L5 CEaE
Native Flash Access  15us 60000 Cycles 41 days — RN
SSD Random Access  150us 600000 Cycles 1.1 years e 33 =

HDD 10ms 40000000 Cycles 74 6years AR—E
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MEMBiaze Q520 Device Based Flash Card
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| Hardware
| Flash Card

2™ Gen

oTcuped 100 DRAM
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1“ Gen

(RAID on
Chip)
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MemBlaze VS. FusionIO
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= eRigZkE Product Roadmap

I a2 aw2013 ar204

PBlaze Series (HHHL/FHHL PCle Card 3GB/s, 700K IOPS, 600GB~2.4TB)

IR AT P3-SLC @
eIl R
FOREERLF P2 MLC P3-MLC

EBlaze Series (FHHL PCle Card 3GB/s, 700K IOPS, 1.2TB~4TB)

PBlaze

EBlaze
KB, (A, LR ; EEE

B, FIEEB , Facebook , Google ,
B | Esmc

DBlaze Series (2.5” Disk 1.5GB/s, 350K IOPS, 600GB~1.2TB)
DBlaze
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MemblazefYNTFr= aadk i

20us
100us
PCle Flash Disk
500us
All Flash Storage Array
1ms
Hybrid Storage Array
20ms

Ptiaze&Eblaze Series
=1 M e S A7 FIDAS

DBlaze Series
L Pple Disk
IR, WYRE, MAER T

PCle Flash Disk + MemSystem
RS
W tERE, ARAIERS

PCle Flash Disk + Cag_heSoftware
DRANE, BT
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INTFHEXAIEFTEA New Technologies

3D RRAM
PCM MRAM

Atomic SRIOV
Write Dedup .
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« Datacenter as a computer

(Cloud)
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Flash at Facebook

Leaf  Aggregator

.........................................

Network Switch

80TB STORAGE

3078 FLASH
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Google -- Janus
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HOEESR)NTE Blaze Database
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Key Value
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SREFMNE Blaze CDN

3

» 2U DELL PowerEdge R510, Intel® Xeon® Processor
2.53 GHz, 32GB RAM )

* 1 x Dual-Port Broadcom 5716 Gigabit NICs

* 12 x 2TB HDD 7200RPM 64MB SATA

ANONSRAIISYY  PIPITITATITEIRIT  FIETITISIANIATANE  TANMVEMINIOWION

| 1.35Ghps |

Without Memblaze

Memblaze Powered System

Hiafm

. 2U DELL PowerEdge R510, Intel® Xeon® Processor
2.53 GHz, 32GB RAM 2o A 2AM

- v'.-_\. ';:
* 1 x Memblaze® Q520 SOE)GB Pl

* 1 x Intel® 82598EB 10 Gigabit Ethernet controller

* 12 x 2TB HDD 7200RPM 64MB SATA
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{4 Blaze Virtualization

External storage for Memblaze delivers IOPS
virtual machines too costly to virtual machines
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PEleze / loliive / SAIA SSID)

WEB Cache

Search

Instance
Search

Non-Critical
Database
Large
Analytics
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PBlerze / lobrfive

Rhlaze

Large
Relational DB

1.1PB

FEED

FSI — Trade
Logging

Business DB
(OLTP, OLAP)
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I ENXNTF Flash in Software Defined Storage
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Z PG5 Real Benefit of User

NPTV N
) A A=

Database

4 X

TPS Performance

Download CDN

6X

Bandwidth per Server

LleTv
AR

Video CDN

5.6 X

Bandwidth per Server

du

Database

2X

TPS Performance

SNS Database

12 X

TPS Performance
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