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ioDrivell Duo

ioDrive2 SLC

ioDrivell
ioDrive2 MLC

365GB MLC | 785GB MLC* | 1.2TB MLC* | 3.0TB MLC 400GB SLC* 600GB SLC* 2.4TB MLC*

Capacity

f
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ioDrive2 Duo

1.2TB SLC*

Read Bandwidth - TMB 910 MB/s 1.5GB/s 1.5GB/s 1.5GB/s 1.4 GB/s 1.5GB/s 3.0GB/s 3.0GB/s
Write Bandwidth - 1MB 590 MB/s 1.1GB/s 1.3GB/s 1.3GB/s 1.3GB/s 1.3GB/s 2.5GB/s 2.5GB/s
Ran. Read IOPS - 512B 137,000 270,000 275,000 143,000 360,000 365,000 540,000 700,000
Ran. Write IOPS - 512B 535,000 800,000 800,000 535,000 800,000 800,000 1,100,000 1,100,000
Ran. Read IOPS - 4K 110,000 215,000 245,000 136,000 270,000 290,000 480,000 580,000
Ran. Write IOPS - 4K 140,000 230,000 250,000 242,000 270,000 270,000 490,000 535,000
Read Access Latency 68us 68us 68us 68us 47us 47us 68us 47us
Write Access Latency 15us 15us 15us 15us 15us 15us 15us 15us
Bus Interface PCl-Express 2.0 x4 PCl-Express 2.0 x8
Weight 187g 269¢g 187g 312g
Form Factor half-height, half-length pal feight, | palifeight | palfeight | full-height, half-length

Warranty

half-height, half-length

* |OPS performance achieved using Fusion's new Virtual Controller feature

Supported Operating Systems

Microsoft Windows
Linux
UNIX

Hypervisors

2 FUSIONIO.COM

64~-bit Windows Server 2012, Windows Server 2008 R2, Windows Server 2008, Windows Server 2003
RHEL 5/6; SLES 10/11; OEL 5/6; CentOS 5/6; Debian Squeeze; Fedora 16/17; openSUSE 12; Ubuntu 10/11/12
Solaris 10/11 x64; OpenSolaris 2009.06 x64; 0SX 10.6/10.7/10.8

VMware ESX 4.0/4.1/ESXi 4.1/5.0/5.1, Windows 2008 R2 with Hyper-V, Hyper-V Server 2008 R2

FUSION-IO’
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. s 79| Access Latency - UBER(Uncorrectable Bit Error Rate) 10720 ﬁ?{FJSDEOSS,é\/)\(ySDpace, Xbox Live,
o - 42| £719| 49-bit ECC - SGX, Deutsche Bank,
-RAID O, 1, 1+0 X|& Ad g leveling S 3t 2175 40 Credit Susie, LLNL)
. vanced wear—leveling & s =/19 3
A = M= . 13=]
: ﬁi:lﬂ';t;;;?ﬂ . NAND chip 22| N+1 Hardware RAID + HA = &2 Cloud System Storage

(Apple, Facebook, SFDC,

. 15+1 NAND level Data Protection Amazon, Google)

. PixelQ] HOHL} Write H& 7HMS QIst
Over-provisioning #/oll 30~35%2]
HE 7|18
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ioScale iofFX.
Model ioScale
Capacity 1650GB
NAND Type MLC (Multi Level Cell) MLC (Multi Level Cell)
Read Bandwidth (1MB) 1.4 GB/s 1.4 GB/s 1.4 GB/s 1.5GB/s 1.4 GB/s 1.4 GB/s
Write Bandwidth (1MB) 700 MB/s 1.1 GB/s 1.1 GB/s 1.3 GB/s 700MB 1.1 GB/s
Ran. Read IOPS (512B) 78,000 135,000 144,000 115,000 N/A N/A
Ran. Write IOPS (512B) 535,000 535,000 535,000 535,000 N/A N/A
Ran. Read I0PS (4K) 73,000 130,000 130,000 115,000 N/A N/A
Ran. Write I0PS (4K) 160,000 235,000 235,000 243,000 N/A N/A
Read Access Latency 77 us 77 us 77 us 92 us 77us 77us
Write Access Latency 19 us 19 us 19 us 19 us 19us 19us
PBW (typical) 2 4 8 20 2 8
Weight 156g 269g 190g
Form Factor half-height, half-length half-height, half-length half-height, half-length

* JOPS performance achieved using Fusion's new Virtual Controller feature

Supported Operating Systems

Microsoft Windows 64-bit Windows Server 2012, Windows Server 2008 R2, Windows Server 2008, Windows Server 2003
Linux RHEL 5/6; SLES 10/11; OEL 5/6; CentOS 5/6; Debian Squeeze; Fedora 16/17; openSUSE 12; Ubuntu 10/11/12
UNIX Solaris 10/11 x64; OpenSolaris 2009.06 x64; 0SX 10.6/10.7/10.8
Hypervisors VMware ESX 4.0/4.1/ESXi 4.1/5.0/5.1, Windows 2008 R2 with Hyper-V, Hyper-V Server 2008 R2
. . ®
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VMware
Guest VMs

in the guest OS (Workload Specific)
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SAN/NFS
Storage

(File, Volume, Disk Off 2} FHA| 22])

Dz [

N
/

ioDrives
ioTurbine

\ Software /

\\\

xE 54
Product type Add-on software module for ioMemory VSL
Cache type Fully associative cache
Cache mode Write-through

Minimum cacheable block size
Max cache instances per host
Additional CPU & RAM overhead
Product architecture
Management

Protection modes

Power loss protection

512B
Unlimited

No noticeable increase over the ioMemory VSL requirements
Independent Linux kernel module, Windows volume/disk filter driver

CLI utilities to bind, unbind, and provide status
Optional partition table obfuscation
Yes

B joTurbinezt ioCache &1t
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B Feature

- 71E SAN 2o X HE Y= sHZot0] MA| AAES =2 At #EEE EE e,

- Fibre Channel, Infiniband % 10Gbit iSCSI2t 20| CHSt AEZ|X| T2 EZS XL T}

- EFESH N BT S22 A AAHO| 7B

= SgAZULH

- Yol =X| 22{AHY (Failover Clustering) & XI&SH0] FANA A|AH ZOHO CHaH S8 T,

- joSphere GUI & CLIE Sall &8 &2/ 5= J}&LHCH

- UPS7} @10 = HA| FHAICIO|E S E= 7t 7t

St

S

Host-based Mirroring Clustered HA with ION Date Accelerotor Application-based Replication

Primary Date Center

Apps

z

ION Data Accelerator

Apps

ION Data Accelerator
ION Data Accelerator

Primary Date Center

Primary Date Center Secondary Date Center

Apps A WAN Aps

s’

ION Data Accelerator

Z

o |
=! s’

ION Data Accelerator

HP DL380 Gen8 Supermicro 6037R TXRF

Storage Capacity (Range)

365GB - 16TB 365GB - 32TB

1 ioDrive2 - 5 ioDrive2 3.0TB 1 ioDrive2 - 10 ioDrive2 3.0TB

Soege el (Relge) 1 ioScale - 5 ioScale 3.2TB 1 ioScale - 10 ioScale 3.2TB
Power Typical 500 watts 550 watts

Maximum 630 watts 700 watts
Interconnects 8Gbit Fibre Channel 8 ports, 2 controllers 8 ports, 2 controllers

QDR/FDR InfiniBand (SRP)

4 ports, 2 controllers 4 ports, 2 controllers

Manageability

10Gbit iSCSI 4 ports, 2 controllers 4 ports, 2 controllers
LUNs Supported 1,024 1,024
SNMP SNMP SNMP

HA Link

High Speed Interconnect

40 Gbit Ethernet 40 Gbit Ethernet

SuperMicro 3U 6037
8 x ioDrive2 Duo 3.2TB

8 x Fibre Channel 8Gbps ports

Dual SuperMicro 3U 6037
8 x ioDrive2 Duo 3.2TB

per mirrored JBOD node (16 total)
8 x Fibre Channel 8Gbps

ports per node (16 total)

4KB Read (100%) I0PS

729,000

1,300,000

4KB Read/Write (80%/20%) I0PS

571,000

745,000

512KB Read (100%)

6.2 GB/second

11 GB/second

512KB Write (100%)

5.9 GB/second

7.5 GB/second

512KB Read/Write (80%/20%)

7.7 GB/second

13 GB/second

FUSIONIO.COM

FUSION-IO’



6

m ZMAL H[ W 22| Fusion-io 2| 2|4

- MIA Z/Z9] Flash Memory 7|2t PCle Storage

7.

/4

. 513 &< Enterprise Flash Storage A7l 19
. 63 0|4 Mission—Critical 240N A5

(NYSE, SGX 2| Ct=%)
- Fortune 1,0000 7|¥ & 75%
+ 6,000 0]4fQ] 124} 15 At

+ BE MHHIEO0 Certified = Y2t Memory Storage M=

r

LT =] J

m AH| 17ZH9| Fusion—io ioMemory =& 1}

- DB g5 /i, MHG Xe|ds =i

S SIEYO] AAE! AMOM Bt 8HIQ| =Y M2|E S7t)
(Exadata CiH| =Y Transaction X2|4s 48,
CHIE 1/2, 28H] 1/4)

. Batch, Query, 2445 JHM

Ol AE

- SEHQI Enterprise level MLC HIE

- 2= DBO| Certified& R&8t Memory Storage
. 9| B E Enterprise && Software0| Certified= M=

FUSION-iO’ = Databases, 7143}
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Messages per Day — Fusion—io vs. SSDs

TRANSACTIONS
Without Fusion-io -

1 EIHE ‘SSD A|AHI2 RAID ZHEE2{7t ZR5HA RAIDZHEE2 Q| ds1t SHAIN
Tt Fusion-io2| ioDrives 24t 25} AlZH o= F2| 0] L2HMUA =2 3l
LICp 2t H3HELICE
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| Tet 71 EREA

| M58 HOIFAUS

Messages per Day - Fusion—-io vs. HDDs

TRANSACTIONS
Without Fusion-io -

-

S A3 ZTE EUE 772 T2 AHIA 21T2t0] joDriveS S| SIAOH, 0/2 S5 YHH M5 &
A2 0|2USUCE T ZH2 * Fusion-ioS210|EE BS5| W2 1/08 48 51911, 2Xt ALSZO|
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Server Footprint Consolidation

MORE EFFICENT

T EHO MR “HO[E] HO|A A5 A2 HA 60% 0/40| 71ZDB AHSC| HPE E
5 J1S 31 SIS, 7I2] 40% Of DBMBIFOLE S5t HSH 450 ormH
Of FABLICL” 24T TSI,

=P =]

Performance Density

Without Fusion-io .

IMPROVEMENT

10x more performance than the HDD system; 3:1 server consolidation; 10*3 = 30x performance.
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SSD System
36 Hard Drives, 20 SSDs

|
|
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Fusion-io

3 ioDrive2s

* 1U servers, Dual Intel Xeon processors
@2.3GHz, 32GB RAM

* Hard disks: 6 x 300GB 15K

\.

NV

* 1U servers, Dual Intel Xeon processors
@2.3GHz, 32GB RAM

* 2 xSSDs in a RAID1

N Z
N

¢ 3:1 consolidation
of SSD system,
Dual Intel Xeon

¢ processors
RPM SAS drives * Hard disks: 2 x 300GB 15K RPM @2.3GHz, 32GB
® OS: CentOS v.5.8 (64bit) SAS drives RAM
» Database: MariaDB 5.5 ¢ 0S: CentOS v.5.6 (64bit) *ioDrive2 365GB
* Database: MariaDB 5.5 MLC )
Fusion-io 2AZE$|0{ AHl (Fusion Powered Software Stack)
Messaging Service Users
Proprietary Messaging Application
EHEDLER)
xfs
CentOS 5.8
VSL
ioDrive2 365GB
FUSION-IO’
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* Retail

e MySQL

o KVM
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Ef 202210 A2| HELICL.
ioMemory 72t A|AE2 Fof7F 22
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® 6 x 2U servers, Dual octa-core processors @2.9GHz, 64GB RAM o J|1Z 6719 MHE 272 £
¢ OS: CentOsS 6.5 * MySQL H|O[E{H[0|A & VMO|O|X|E
o Applications: MySQL 5.5 on CentOS (in VM) SAS SI= C|AZO0|A ioDrivez 0|&
e Hard disks: 4 x 10K RPM, 300GB SAS hard drives in RAID 0+1
\_ _J
Fusion—io 2AZEQ|0f AE! (FUSION POWERED SOFTWARE STACK)
Developers
MySQL 5.5 (in VM) "Fusion-io2l ioMemory HZ2
SSD 2Cf Ho[H HJOJE| HS 7|5 MjE 5l
CentOS 6.5 (in VM) 71 #5812 7Ix/7 9o,
SSD2f AfEstE R &5t
SVIVITE2 BLIE(E AT E0I7F EEE0f UL LICL"
FEIR EE
Centos 65 AJAE] El WeMakePrice

VSL

ioDrive 785GB

WeMakePrice0| CHaHA]

WeMakePricels S122] AN Xt 742 AHIA SIAIRILICE AIES ME5H= WeMakePrice & 201040
43 Fon M| EAUC| 3t TAST ALCSOIA MHIAY MBS HBBLICL W 102 L{0jye)
&S 2 AT, i 2| AZ5HT QU BlA QLT
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"loMemory XZ S0y,
LA MAIZICZE [ 2 FAE
AE g+ AL,
2L 0|21 JYpME T2 HE2 S5
a0 SHEE 7|1,
St F 119 AEX =A AJO[E BH=
R2[9| fIXIE F115] gt + YAZLIC"
sRIg B5E
TWEYE AEE ZM

23 2t
2 401 9 QX B4 HISS TSR
A 17 MHIA U SYE BAAIL &
UL
« O B2 A BHRS AAZOR

Mol HIZE By
© D QEE Y SHE S Sl

2H= 29 2S5
° 5 HEZh A 7k250 % X =2 (ROI)
e E e L]

Sol3t AlAE 78

FUSION-10’



— o -
AR XM AJAHIO| H3|
Master Node
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A
DAS Switch Cluster Nodes
N Z N Z
N\ N\
MYSQL DATABASE MYSQL
Database Servers e 1145 H|O|E| H|O|A MH 3THE 1CHQ
H = S
¢ 3 x 4U servers, 4 x hex-core Storage and Network (~7U) _'='271| ‘E"'—‘ x86 MH= S3f
processors @2.4GHz, « SAN Switch : : X Ie)>(<-corecpU Eo6as
4GB RAM witc ntel Xeon processors
i @2.40GHz, 32GB RAM
« 0S: Windows 2012 " DS Aray with z
DataCenter * 7|Z9 SANAEZ|XIE H|A 5t
« Apblications: MySOL 5.5.21 ioMemory 2707t H=HE HY MHE
A e Hl0IE} HIOIAZ 0%
e Hard disks: 2 x 64GB SCSI
hard drives in RAID 0 (for OS)
\_ Y,

Fusion-io 2AZEJ|0{ AEl (FUSION POWERED SOFTWARE STACK)
News Readers

MySQL 5.5.21
"22/9) joMemory A|AEI2 stz 54 ZoF
OfE 217t 250 % O[] A EXF 9/ (ROI) £
A S HaiLrt.”

grg g

Windows 2012 DataCenter e AR ZM

CentOS 6.5 (in VM)

Microsoft Hyper-V

VSL

ioMemory

A= A0 CHolAM
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