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3Gen Data System OverView
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OPrivately funded and founded in March 2006. Total Employees:58
OExecutive Team from EMC, IBM, 3Com, Legato and lomega
oThomas Lok, CEO
O Greater China-LEGO Technology Corporation
O Albert Shan (Director, Operation) ,Sun(Engineering)
O Jimmy Lan (Director, Sales)

O USA-Sabrina Lok (Director, Engineering),Europe-Ulrike Tegtmeier (Country
Manager),Korea-Ken Lee (Country Manager) ,Japan-Mikio Tsujioka (Country Manager)
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3Gen Data System World Overview
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Who We Are

o Major Investors:
Blackstone Investment Group
KingTech Corporation, Japan (CEO - FiZj&)
o Digital China - Investor
Tom Lok

o Executive Team from EMC, IBM, 3Com, Legato and lomega
USA
o Tom Lok
Europe
o Ulrike Tegtmeier
Korea
o Ken Lee (Country Manager)
Japan
o Mikio Tsujioka (Country Manager)
Greater China
o Albert Shan (Director, Operation)
o Jimmy Lan (Director, Sales)
o Total Employees:
58
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Customer Profile

1700+ customer sites worldwide and
3,000+ installations

Customers in 24 countries

FUJITSU, Scientific Atlanta,
Washington Mutual Bank, Sumitomo
Mitsui Bank.

OEM - Samsung and AIC

Over 150 resellers worldwide

5 Branch Offices:
USA/Korea/Japan/Taiwan/Germany
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oUnified Storage S
Virtualized Pool of Storage

oModular
OAvailability

oSecurity

oScalability
oPerformance
oSoftware on Storag_e
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oF FUdp i R W 4r @ 4 eScale-out Storage (HA active/active)
N ZEMYEMLNTETRE DT E *On-line Volume expansion

2 RTRIFFTTHEFTE eDynamic Thin-Provisioning

o~ YT HETEE eBlock level Data De-duplication

BF R T A
° & ‘Jm' TLUNHF L R 3 5 eNetwork Storage RAID (Gateway)
oF 35 5 BLE LR, ﬁéﬁi 8l % 3% eHA(active/active),256 nodes
-}* BFIRfEAL D & eVirtualized Server solution

CHLIRAR, R B

AL E-BR ~ A4 W, A RN e\/olume Snapshot , Volume Clone
o F s % :}ﬁ ¥ 4)E = eRemote Data Mirroring,Replication
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3Gen Unified Storage 2 2L A .

3
Unified Storage HA Solution Snapshot, Clone

HEAWITRA THEN 2 FE F R RE, T AU
eSupport NAS,ISCSI,SAN UG FAAHEBY *Volume Snapshot
Storage Gateway-¥ ¥ & # eClustering + Data Mirroring eVolume Clone

*HA (active to active) eunlimited
eScale-out to 256 Nodes

W% ql-?pk'#

Remote- Replication

ofF M A A A FE R F
SEEEFY 3]
eDynamic Thin Provisioning en Synchronous and

File level Data-Replication
*Remote Block level

Data Systems Asynchronous Mirroring

’é“ ¢
s Data De-duplication

SSD Caching
HARFFE,EMIL -fi#iiﬁﬁiiﬁ?nir‘* & o F RELHA T FLFE
o ¥ 4 35%~70%% ¥ o¥ E &% XAPEH,- & - BB B RBETRA
-Block level De-duplication eHigh Performance
THEER eEliminatedata Loss
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3Gen Unified Storage :Support NAS /iSCSI / FC-SAN
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HDD JBOD

HDD JBOD
oScale-up(¥#£-=2 # =¢) OScale-out(-k T 3 =)
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HA (Active-Active ) Solution :
Storage Clustering + Synchronous Data Mirroring

CITRIX
:'1
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Active-Active Clustering Comparison

3Gen NetApp EMC IBM Dell

Number of T
Clustering S 2 2 2 2

members
Members
Storage NAS,FC NAS,FC FCand FCand FC and
Interface and iSCSI and iSCSI  iSCSI iISCSI iSCSI
Support
Storage and
Gateway / No No No No
concurrently
Automated
Workload / No No No No
Balancing
One Unified
Cloud
Storage / No No No No

Architecture C'en



Active-Active Clustering features overview

O Number of Clustering Members

3Gen’s Unified Cloud Storage Architecture supports up to 256 cluster
members. All other competitors support cluster member of 2 only

O Storage Interface

3Gen and NetApp are the only two companies supports Active-Active
Clustering with NAS and SAN storage

O Support Storage and Gateway concurrently

3Gen architecture supports both storage and gateway simultaneously.
No other competitors can support this feature

O Workload Balancing

Cluster IP will automatically distribute the workload to all cluster
members to ensure maximum performance. All our competitors will
require manual tuning in order to achieve optimal performance.

O One Cloud Storage Architecture

All 3Gen cloud storage features such as data de-duplication, thin
provisioning, and remote data mirroring will be available for active-
active clustering configuration.

Our competitors have chosen to buy technologies instead of growing
their own. This has lead to incomparable technology and architecture.
It will take them a long time to integrate all difference features that are
based on difference architectures.
3Gen
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Thin Provisioning Comparison

3Gen NetApp EMC IBM Dell
Design Dynamic Dynamic Static Static Static
Automated
Space / / No No No
Reclaimed
Predictable
Performance / / e e i
Maximum
Storage / / No No No
Utilization
One Unified
Cloud
Storage / No No No No

Architecture

4'Gen
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Thin Provisioning features overview

Design

3Gen’s dynamic design will assign data block(s) during write I/O
operation. Most of our competitors use static design that will need to
pre-assign data block during volume creation and then use volume
expansion when pre-assigned space is 80% allocated.

Automated Space Reclaimed

With 3Gen’ dynamic design, no need to perform the waste space
reclaim operations.  With static design, customers need to run the
waste space reclaim operation periodically in order to maintain the
system integrity and performance.

Predictable performance

3Gen static design will maintain consistent system performance
throughout the entire operation. With static approach, customer will
experience significant performance degradation during volume
expansion.

Maximum Storage Utilization

Dynamic design ensure all allocated spaces are being used. With static
design, pre-assigned data blocks could remains unused for long period
of time.

One Cloud Storage Architecture

All 3Gen cloud storage features such as data de-duplication, thin

provisioning, and active-active clustering are designed under one single

3Gen Architecture. Our competitors have chosen to buy technologies

instead of growing their own. This has lead to incomparable technology@(Gen
and architecture. SIS
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O Block based Data De-Duplication
SR P el 7 5 B (35%~70%)
SE ‘® 3k > B I (Backup Time)
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Data De-Duplication Comparison

Inline Proc.

Location

Cross Logical
Volume —File &
Protocol
Agnostic

De-Dup. design

Variable length
duplicates

3Gen

Storage

CPU centric

NetApp

Post
processing

Storage

Disk centric

EMC/
Data
Domain

v

Storage

CPU
centric

IBM
ProtecTier

Post
processing

Server

Backup

CPU centric

Dell /
Compellent

Life Cycle
Management

Server
File Sensitive

CPU centric

JGen

Dat



Data De-duplication features overview

O Inline processing vs. post processing
Inline processing will process the data as it arrives, therefore, it allows the
maximum capacity savings
Post processing must have capacity to handle all the new arriving data, including
duplicated data. A preferred method for outdated low power CPU platform

O Server based vs Storage based implementation
Server based will require data de-duplication software to be installed across all
servers. Potential performance impact to application performance
Storage based allows all servers to participate in the benefits of data de-
duplication without any proprietary software installation.

O Cross logical volume
Ability to detect duplicated data across a full range of protocols and application
environments

O DeDup Algorithm — CPU Intensive vs Disk Intensive

Over the last two decades, CPU performance has increased 2,000,000 times. In
that time, disk performance has only increased 11 times. Clearly, algorithms
developed today for de-duplication should leverage the growth in CPU
performance

O Fixed Block vs Variable length

Not all data changes are exactly 4KB in size and 4KB aligned. Sometimes people
just replace one word with a longer word. Such a simple small replacement shifts
all the rest of the data by some small amount. To a de-duplication engine built on
fixed size blocks, the entire rest of the file would seem to be new unique data

even though it really contains lots of duplicates.
JGen



¥ & 1£SSD Caching ~ 4c -7 B~ i B

O High Performance
¥ R A 7 (HDD RAID Volume 5,6) < it ¥31.5¢
Write Performance increase 35%

O High Data Availability
BB » ~ &% 7T 7 Jg ~ Eliminat data Loss °
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M Non
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File Level Remote replication 7 s¢

O File Level Remote replication - File - #2L # 47 B 1 233 &2 3 K &
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Block level Remote Data Mirroring # st

O

O

Block level Remote Data Mirroring — #-Volume Dataf %l & 583k %
# = F # 2 2L 9 (Synchronous or Asynchronous) @ﬁs?l > 50
T A
ZF2 R TR R R EBT

WAN

LOCATION 1

Remote Data Mirroring

LOCATION 2




4 x Gigabit Lan Ports
4 x 10Giagbit LAN Ports

Active

10Gigabit Ileartbeart
(Fail-ever)
I

Data errormg

I
4 x Gigabit Lan Ports
HA smlutlon 4 x 10Giagbit LAN Ports

HA Solution + Data Mirroring Solution
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4 x Gigabit Lan Ports
3Gen
Data Syste

Active



3Gen Virtualized Server Solution

HA Solution
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3Gen Scale-out % -v 2 1‘#
Gateway clustering and HDD JBOD scable-out

Gateway

VM VM

Active-to-Active
Gateway Farm

VM VM

| HDD JBOD / Disk Array |
= ‘ = % - [ =

o fserver f, ¥ 4r &, 7 #§ /& storage controller, 3 4r 75 B~3% 5y

OServer# 4, ¥ Hi 4cstorage conteller# HDD JBOD (Scable-out)

O¥ 1% 256 . storage controller (active-to-active)

O¥ i * 3Gen Data Mirroring= & Network RAID 7 1 -




3Gen unified storage gateway
and SAS/SATA HDD JBOD network RAID 0,1,5,6

IP-SAN ‘ Enterprise i Departmental \

! !

2x 8Gbps Fibre Ports
4 x Glgablt Lan Ports

16 ports SAS

HDD JBOD Scale-out

Ll

*SAS/SATA HDD JBOD Network RAID 0,1,5,6




3Gen unified storage gateway (Active-to-Active)
and storage Network RAID 0,1,5,6

‘ Enterprise i Departmental \

Clusteri
Clustering can up to 256Nodes
Active " SRVETZT) Gatewa --------- g \/9040 Gatewa Active/Passive

*SAS HDD JBOD / SAS Disk Array

Network RAID 0,1,5,6 eFibre Disk array
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3Gen WORM NAS Solution



Why and Who needs WORM
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3Gen WORM NAS (write once read many)

O WORMNAS- B S @23k 4,VEBREd & >
O WORM%,&%I: 4 E uE Pt A ¥ E 2Lt Data Compllance
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Remote replication
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3Gen WORM NAS 1 & ¢

L2F TR & & G (folder level) e E A4 i35 e i

o) Compllance and Governance

File Level WORM# % '/E"lix = ’P"(']‘ FOBM o R (Tank

O P EWNFEELY
3Gen WORM NAS K- R EZ AV TR L7 B s anep >
AR - B4t .__3Gen WORM NAS *

o i ﬁ%ﬁWORM
3Gen WORM NAS b4 enss 5y 0 8-/ & ¥ Read/Write A #L22 F & it & 3%
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3Gen WORM NAS +4r % é
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| Error Deleting File or Folder
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WORM NAS #2 #H {s
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34%

B R

MO Tape 3Gen WORM NAS
%% <10GB/media <1.5TB/media 4 to 248TB
H =2 X $10/GB plus S 5/GB plus <$1.00/GB
AL AL YAt v PRt S v
TN Near-Line Off-Line Online
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3Gen Storage % > A HHFALT - F R

Storage

HDD JBOD

Gateway Pro

Gateway Dual Controller = -
- Dual Controller 110bay x10
No HDD
( ) V9090 16bay 8/16/24bay 40Gigabit
20Fibre Ports
V9120 (NO HDD)
24bay AEEE
> Gateway+JBOD
V9080 ’ . L
) Thin-Provisioning
2 16bay 2R De-duplication
= V9040 ‘ $:s+:)scs!+§ AN (HA Solution
“ﬁ’ 8bay P g s 5 ";- r:).ws:cl.onmg Data De-duplication
. ‘ HA Solution e-duplicatiog
f=<] V9030 (HA Solution)

gy 2 Data Mirroring Thin Provisionin
4bay e °

\ HA Solution
> EEE (Active-Active Remote- Replication
NAS+iSCSI+SAN
AAEy 4{8/ 1f5/24bay
NAS+IPSAN  Gigabit
NAS+iSCSI
4/8/16

HA Solution

eUp to 512 HDDs, 1PB per system

eSAS or SATA HDDs

eDesktop, 3U & 4U JBOD, 1U, 2U, 3U, 4U rackmount
Snapshot, Clone storage

Unified Storage

Eirg Fiior ¥
i e E en

Data Systems



3Gen unified storage family

oVv9o040 oV9030
- 8 x 3.5” SAS / SATA Disks 4x 3.5” SATA Disks
NAS & IP SAN (iSCSI) NAS & IP SAN (iSCSI) support
oV9080,V9080Pro oV9120,Vv9120Pro
m 16-24 x 3.5” SAS / SATA Disks  ©16-24 x 3.5” SAS / SATA Disks
SAN (Fibre) & NAS & iSCSI SAN (Fibre) & NAS & iSCSI
110 SAS / SATA Disks 660 SAS / SATA Disks
OV9090Pro
- 16 x 3.5” SAS / SATA Disks Dual Controller (Active/Active)
_ SAN (Fibre) & NAS & iSCSI Dual Controller (Active/Passive)
110 SAS / SATA Disks

Storage Gateway

OVI080Pro Storage Gateway ,\9040Pro Storage Gateway

3 x3.5” SAS / SATA Disks SAN (Fibre) & NAS & iSCS|
SAN (FibFE) & NAS & iSCSI 4 Gigabit LAN
10 ‘28x PCl-e Slot 3x 8X PCl-e / 1 x 4XPCl-e Slot
OSAS /SATA JBOD OSAS /SATA JBOD
16 x 3.5” SAS / SATA Disks 24 x 3.5” SAS / SATA Disks
- 2 SAS Ports 2 SAS Ports

110 SAS / SATA Disks 110 SAS / SATA Disks Gen

Data Systems



3Gen Storage Product Overview

L= —_—

) TR

)

LT RA

1U4BAY 2U8BAY 3U16BAY 4U24BAY
V9030 V9040 V9080 V9080Pro V90120Pro SAS JBOD
1U4Bay 2U8Bay 3U16Bay 3U16Bay 4U24Bay 3U16Bay
(up to 480 bay) (up to 480 bay) (up to 720 bay) (up to 720 bay) 4U24Bay /60Bay

3.5” or 2.5” SAS/SATA HDD

3.5” or 2.5” SAS/SATA HDD

Quad Core E3-1220 Xeon

Qual Core Xeon 5606 x 2

1GB RAM 4GB RAM 8GB RAM 16GB RAM (Max:192GB)
2 Gigabit 2 Gigabit 2 Gigabit 4 Gigabit
4-in-1 Backplane 4-in-1 Backplane 4-in-1 Backplane 4-in-1 Backplane SAS Expander
RAID 0,1,5,6 6Gb SAS RAID 0,1,5,6(or SAS RAID Kit) 6Gb SAS RAID 0,1,5,6(or SAS RAID Kit)
1 x 8XPCl-e 2 x 8XPCl-e 2 x 8XPCl-e 3 x 8XPCl-e 3 x 8XPCl-e 3 SAS Ports
1 x 4XPCl-e 1 x 4XPCl-e 1 x 4XPCl-e 1 x 4XPCl-e 120 bay
500W Power 800W x2 Power 800W x2 Power 800W x2 Power 1010W x2 Power 400W x2 Power

3Gen IntelliNAS — NAS + iSCSI / Online Volume Expansion/Snapshot & Clone /File Level Remote

Replication

Option- (1) FC-4G (2) FC-8G (3) 10Giga LAN/Dynamic Thin Provision /Data De-Duplication (Block Level)
/ SSD Cacheing / Block Level Remote Data Mirroring/ HA Clustering+ Data mirroring) / WORM (File
Lock)/AES 256 Volume level Encryption

o A BB T BB MR A PG gaMirror 0 {FER A AFHT 2 & & - (V904011 F)




3Gen clustering Storage and unified gateway Product
¥

]

BE PG AW R A

'. Gatefway’ Pro

ual Controller

V9040 Gateway

V9040Pro Gateway

V9080Pro Gateway

V9090Pro

NO HDD ( use SAS/SATA HDD JBOD )

3U16Bay(up to 240 bay)

Storage Gateway

Dual Controller

Quad Core E3-1220 Xeon / Qual Core Xeon 5506 x 2

Qual Core Xeon 5506 x 2 x2

4GB RAM 16GB RAM 16GB RAM 16GB RAM x 2
2 Gigabit 4 Gigabit 4 Gigabit 2 Gigabit x 2
1 SAS Port 16 SAS Ports SAS Expander
(with SAS Switch) Max: 20 SAS Pots
6Gb SAS RAID 0,1,5,6(or SAS RAID Kit) 6Gb SAS RAID 0,1,5,6(or SAS RAID Kit)
2 x 8XPCl-e 3 x 8XPCl-e 10 x 8XPCl-e 1 x 8XPCl-e
1 x 4XPCl-e 1 x 4XPCl-e (Max: 40 Pots FC / 40 Ports LAN) 2 x 4XPCl-e

500W x2 Power

500W x2 Power

800W x2 Power

1200W x2 Power

3Gen IntelliNAS — NAS +iSCSI / Online Volume Expansion/Snapshot & Clone /File Level Remote Replication
Option- (1) FC-4G (2) FC-8G (3) 10Giga LAN/Dynamic Thin Provision /Data De-Duplication (Block Level) / SSD Cacheing /

n

Block Level Remote Data Mirroring/ HA Clustering+ Data mirroring) / WORM (File Lock)/AES 256 Volume level Enc;%.€

Data Systems



Features and Benefits

O Unified Storage ( .- &% )
Support network (NAS ~ iSCSI) and SAN (Fibre)
SAN Storage Gateway (FC as initiator and target)
O Availability ( 7 * |4)
Block level Snapshot
Volume Clone
Remote replication
Easy configuration and management
O Security (% > 14)
RAID 0,1,5,6
AES 256 Volume level Encryption
Clustering (Active-Active and Active-Passive)

Remote Block level Synchronous and Asynchronous
Mirroring

WORM (Write Once Read Only) NAS
O Scalability ( ¥ # & %)

Online Volume Expansion

Thin provisioning

Block level Data De-Duplication
O Performance ( #xst )

SSD Caching




3 Data Systems

OHA (Active-Active )
Storage Clustering + Synchronous Data Mirroring

OHA Solution + SAN Fail over
ORemote Replication + Data Mirroring
OHA Solution+ Data Mirroring
oStorage Gateway Clustering
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{£ 3 Storage HA & i ]

HP 380 G6 HP 380 G6 HP 380 G7

&) vmmware

@ fiber card*6

Vmw

P grTy—— T @ SAN switch 8 ports
4 B o o license*2

Active

2 x 8Gbps Fibre Ports ! ! 2 x 8Gbps Fibre Ports
4 x Gigabit Lan Ports i : : 4 x Gigabit Lan Ports
2 x 10Giagbit LAN Ports - ; 2 x 10Giagbit LAN Ports



17 R K= < & HA (Active-Active )
Storage Clustering + Synchronous Data Mirroring

5 vmware
: TR
|
|
i Data errormg
2x 4Gigabit (i
8Gbps Fibre T Active
|
. I I 2 x 8Gbps Fibre Ports
2 x 8Gbps Fibre Ports ustering 1 x 10 Gigabit Port
e . I
1 x 10 Gigabit Port n 8 x Gigabit Lan Ports

8 x Gigabit Lan Ports :
‘3Ct‘n

2x 4Gigabit (iSCSI)

IP SAN ,SAN;R & i& #
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Round Robin

Cluster] Mods

Switch163.18.1.142)

(i A

Cluster! node:

ethD IP: 163.18.1.152

bond0 IP:10.0.0.2 (heartheat)

eth1 IP: 10.0.0.2

ethZ IP: 10.0.0.2

ethd IP: 10.0.0.2

(5et eth1,eth? and eth3 as the bonding at Adaptive Load Balance
maode)

W Server |:: .'V...:'..-:. |_'-: -\-r_I_E » |.4 _?: :-'1'-|.'h| T, ".'_|-,'-'5|'_' b I.JT__-- ST H .|: S aog "._ |'_|--'I5 _|;__:."_-
SAN Switch
VI Server ket T
A Fiber ity gk Mode .
" VAN |
1 ' Fiber Cahle
ot
g Fiber Cahle Heart Beat

Cluster2 Node

Switch(163.18.1.143)

BT & MR

Cluster? node:

ethD IP: 163.18.1.153

bond0 IP:10.0.0.3 (heartbeat)

eth1 IP: 10.0.0.3

ethZ IP: 10.0.0.3

ethd IP: 10.0.0.3

(et eth1,eth? and eth3 as the bonding at Adaptive Load
Balance mode)

Cluster VIP:163.18.1.151
DNS IP 1163.18.1.7 & 163.18.11.7
Gateway IP:163.18.1.254
Cluster1 port{eth0) IP: 163.18.1.152
Cluster? port(eth0) IP: 163.18.1.153
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% %A & 7 i Bl-unified storage solution

Active | | "\/9040Pro GatewalyI

4 x 8Gbps Fibre Ports
4 x Gigabit Lan Ports

2 x 10Giagbit LAN Ports 24bay HDD JBOD H.
SAS Expansion Ports .

["V/9040Pro Gateway Active
Heartbeat ”

4 x 8Gbps Fibre Ports
4 x Gigabit Lan Ports

2 x 10Giagbit LAN Ports
SAS Expansion Ports

6Gbps SAS

24bay HDD JBOD;H,

3TB SATA HDD x34=100TB

RAID 5 + 3 Hot-spare 3Gen

Data Systems
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3Gen V9080Pro x 3 Data Mirroring De-duplication
Unified Storage SSD Caching Thin-Provisioning =LA




AL IR % g §: ¢ .o -HA Solution+ Data Mirroring

5 vmware l in
|

HA-Passive IP SAN (iSCSI) \ HA-Active

Heartbeat

3Gen V9030 x 4

Unified Storage

pr— 3Gen T HA Solution
] NAS

ok BHAMS S| B 3 55 38 48 3 Data Mirroring x 2
cFHA AR -



Bt 4 b ¥
Storage Gateway Clustering (% & EMC Storage)

3Gen Gateway x 2
Unified Storage
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Storage Gateway HA (Active-Active )- Z & HP Storage
Clustering + Synchronous Data Mirroring(#.3] ¥ )

S £ @HE’“/ /T’-:ﬁga%

HP DL580

TIETEE e

Fibre Switch

Unified Storage Gateway Unified Storage Gateway

CIustermg

Sync

HP EVA4400 3Gen Unlfled Storage

3Gen



2x2 Fibre Ports Clustering 2x2 Fibre Ports
S3Cen (A < - () 3C

Gateway Gateway

Fibre SAN Fibre switch

Fibre switch &

-------------------------------------------

4 Gigabit LAN
Ports

GEN V9080PRO
(32TB) NAS + SAN

HP

EMC



Storage Gateway(Active-Active)iE ¥ Storage HA 5+
LAN

Fibre SAN - S :
3Gen — . 3Gen
e PSR
Clustering-Active Clustering-Active

Data Mirroring

——— / en
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Gateway clustering & Data mirroring —% & Netapp Storage
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_ Storage
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3Gen Gateway x 2

Data De-duplication Gateway c ustering
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Questions?

Shoot me an email at

ericlee@profess.com.tw




