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Virident FlashMAXVirident FlashMAX™™ StorStorage Classage Class

Memory (SCM)Memory (SCM)

Virident  vFVirident  vFASAS

Memory-likMemory-like performance ande performance and

Hard Disk DrivHard Disk Drive-like-like capacitiese capacities

Unconditional PUnconditional Performanceerformance

Virident incorporVirident incorporates specialized software andates specialized software and

hardware that combine to implement Storhardware that combine to implement Storage Class Memoryage Class Memory

(SCM) within the serv(SCM) within the serverer. Virident. Virident's SCM architecture has been's SCM architecture has been

designed to tightly integrdesigned to tightly integrate different kinds of flash media,ate different kinds of flash media,

hardware and software to delivhardware and software to deliver memory-class performanceer memory-class performance

with storwith storage-class capacity and persistence. Viridentage-class capacity and persistence. Virident's's

FlashMAX SCM deFlashMAX SCM devices and associated software delivvices and associated software deliverer

performance without compromise, along with HDD-likperformance without compromise, along with HDD-likee

capacity in a vcapacity in a very compact, univery compact, universal form factorersal form factor..

vFvFAS stands for Virident Flash-management with AdaptivAS stands for Virident Flash-management with Adaptivee

Scheduling, which is the Virident software laScheduling, which is the Virident software layyer that deliver that deliversers

the most efficient access to flash media for applications.   Inthe most efficient access to flash media for applications.   In

addition to proaddition to providing optimized access for peak performance,viding optimized access for peak performance,

vFvFAS also includes manAS also includes many sophisticated techniques for ensuringy sophisticated techniques for ensuring

that applications get a steadythat applications get a steady, sustained stream of data at all, sustained stream of data at all

times.  vFtimes.  vFAS virtualizes the underlying flash media to present aAS virtualizes the underlying flash media to present a

standard block destandard block device interface to applications, withoutvice interface to applications, without

lelevvereraging inefficient storaging inefficient storage protocols or interconnects,age protocols or interconnects,

resulting in unprecedented gains in application performanceresulting in unprecedented gains in application performance

without anwithout any change to the application.y change to the application.

ViridentVirident's FlashMAX presents a tr's FlashMAX presents a traditional block storaditional block storageage

vvolume to the host so that applications can easily access itolume to the host so that applications can easily access it

without realizing that it is a different type of media. But that iswithout realizing that it is a different type of media. But that is

where the similarity to a disk drivwhere the similarity to a disk drive, and disk drive, and disk drive interfaces,e interfaces,

ends.   vFends.   vFAS has been designed to treat flash media much moreAS has been designed to treat flash media much more

liklike an ee an extension of memoryxtension of memory, while maintaining a tr, while maintaining a traditionaladitional

block storblock storage interface for applications.  All of this is doneage interface for applications.  All of this is done

without lewithout levvereraging storaging storage protocols, storage protocols, storage controllers, orage controllers, or

storstorage interconnects.  The result is access latencies underage interconnects.  The result is access latencies under

20 µs, which is closer to DRAM performance than stor20 µs, which is closer to DRAM performance than storage.age.

The results are clearly demonstrThe results are clearly demonstrated bated by the ability ofy the ability of

ViridentVirident's FlashMAX with vF's FlashMAX with vFAS to delivAS to deliver oer ovver 1.4 Millioner 1.4 Million

IOPS in a single low-profile cardIOPS in a single low-profile card –– the only product in thethe only product in the

markmarket capable of doing so.et capable of doing so.

ViridentVirident's FlashMAX with vF's FlashMAX with vFAS delivAS delivers consistenters consistent

performance across all application workloads, as well as whenperformance across all application workloads, as well as when

the dethe device is fully utilized.   FlashMAX with vFvice is fully utilized.   FlashMAX with vFAAS delivS deliversers

application performance whether it is peak small block readapplication performance whether it is peak small block read

TMTM

ViridentVirident FlashMAXFlashMAX
PCIePCIe StorStorageage ClassClass MemoryMemory

performance, where a single low profile card can delivperformance, where a single low profile card can deliver oer ovverer

1.4 million IOPS, or sustained mix1.4 million IOPS, or sustained mixed read/write performanceed read/write performance

when the drivwhen the drive is nearly full.  No other product on thee is nearly full.  No other product on the

markmarket todaet today can delivy can deliver this.er this.

UnlikUnlike competing solutions, 100% of the capacity ae competing solutions, 100% of the capacity availablevailable

on a FlashMAX card is aon a FlashMAX card is available as a single host vvailable as a single host volume onolume on

the servthe server without haer without having to leving to levvererage 3rd party softwareage 3rd party software

RAID products to stripe across multiple drivRAID products to stripe across multiple drives.  Withes.  With

FlashMAX, yFlashMAX, you can haou can havve a single ve a single volume presented to theolume presented to the

operoperating system up to the formatted capacityating system up to the formatted capacity, which is, which is

currently a maximum of 1.4 TB, depending on the FlashMAXcurrently a maximum of 1.4 TB, depending on the FlashMAX

product used.product used.

vFvFAS supports flash-aAS supports flash-aware RAID for enhanced reliability andware RAID for enhanced reliability and

data adata availabilityvailability.   This feature allows the discrete flash.   This feature allows the discrete flash

components included on the card to be isolated as separcomponents included on the card to be isolated as separateate

slices to proslices to provide 7+1 RAID protection, implemented in avide 7+1 RAID protection, implemented in a

flash optimized mannerflash optimized manner.  The flash modules on a card are.  The flash modules on a card are

spread across RAID groups, allowing for multiple failures tospread across RAID groups, allowing for multiple failures to

occur without disrupting an applicationoccur without disrupting an application's access to the data.'s access to the data.

This delivThis delivers continuity of operers continuity of operations in the eations in the evvent that thereent that there

are failures with the flash media itselfare failures with the flash media itself..

Virident FlashMAX with vFVirident FlashMAX with vFAS offers global wear leAS offers global wear levveling toeling to

maximize the lifetime of the flash media.   Also, data ismaximize the lifetime of the flash media.   Also, data is

relocated to other parts of flash that are less-used whenerelocated to other parts of flash that are less-used whenevverer

needed.   FlashMAXneeded.   FlashMAX's sophisticated wear le's sophisticated wear levveling deliveling deliversers

maximum lifetime of the flash media.maximum lifetime of the flash media.

By leBy levvereraging Viridentaging Virident's FlashMAX SCM de's FlashMAX SCM devices with vFvices with vFAS,AS,

todatodayy's IT organizations can now realize unprecedented's IT organizations can now realize unprecedented

gains in application performance, along with unconditionalgains in application performance, along with unconditional

performance operformance ovver the entire lifecyer the entire lifecycle of the decle of the device.  Thesevice.  These

benefits are rebenefits are revvolutionizing the waolutionizing the way leading IT organizationsy leading IT organizations

are thinking about their future servare thinking about their future server and storer and storageage

architecture in order to maximize application performance.architecture in order to maximize application performance.

Simplified ManagementSimplified Management

Flash-aFlash-aware RAIDware RAID

Global and LGlobal and Local Wocal Wear Lear Leevvelingeling

Virident FlashMAX SCM with vFVirident FlashMAX SCM with vFASAS
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High performance,High performance,

enterprise class PCIeenterprise class PCIe

flash storflash storageage

UncompromisedUncompromised

performance across aperformance across a

wide variety of workloadswide variety of workloads

and oand ovver the lifetime ofer the lifetime of

the productthe product

OvOver 2X performance aser 2X performance as

compared to other flash-compared to other flash-

based solutionsbased solutions

Sustained,Sustained, predictablepredictable

rrandomandom IOPSIOPS –– BestBest inin thethe

IndustryIndustry

OvOverer 11 MillionMillion IOPSIOPS fromfrom

aa singlesingle lowlow profileprofile cardcard

Enterprise-grEnterprise-gradeade

reliabilityreliability andand advancedadvanced

end-to-endend-to-end ECCECC

Flash-aFlash-awareware RAIDRAID

Dynamic,Dynamic, globalglobal wear-wear-

lelevvelingeling

HighestHighest capacitycapacity andand

performanceperformance densitydensity inin

thethe industryindustry forfor PCIePCIe

attachedattached flashflash storstorageage

productproduct
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USUS // CanadaCanada

EuropeEurope

JapanJapan

ULUL 6095060950 11 && CSACSA C22.2C22.2

FCCFCC PPartart 1515 SubpartSubpart BB SectionSection

15.109A/15.109A/ANSIANSI C63.4C63.4 (2003)(2003)

ICES-003ICES-003 VVersionersion 4,4, ClassClass AA

RadiatedRadiated && ConductedConducted

EmissionsEmissions ClassClass AA

ENEN 55022,55022, ClassClass AA

ENEN 5502455024 ImmunityImmunity

2004/108/EC2004/108/EC EMCEMC DirectivDirectivee CECE

IECIEC 6100061000 ClassClass AA MarkMark

VVCCICCI -- VV-2/2009.04-2/2009.04

Agency CertificationAgency Certification

*P*Performanceerformance measuredmeasured withoutwithout flash-aflash-awareware RAIDRAID

StandardsStandards andand ConnectivityConnectivity

PCIPCI ExpressExpress 1.0/2.01.0/2.0

ConnectivityConnectivity

ApplicationApplication InterfaceInterface

PlatformPlatform SupportSupport

SingleSingle slot,slot, lowlow profile,profile, halfhalf height,height, halfhalf lengthlength

PCIPCI ExpressExpress electromechanicalelectromechanical specspec 1.0/2.01.0/2.0 xx 88

StandardStandard blockblock dedevicevice

64-Bit64-Bit MicrosoftMicrosoft ServServerer 20082008 R2R2 SP1SP1 ((

Linux:Linux: RHELRHEL 6/6.1,6/6.1, SLESSLES 10/11,10/11, CentOSCentOS 5/6,5/6, OrOracleacle ELEL 6,6, DebianDebian 4/5/6,4/5/6,

UbuntuUbuntu 8/9/10/11,8/9/10/11, FFedoredoraa CoreCore

Windows:Windows: SLSLC)C)

LLowow ProfileProfile

1.31.3 GB/GB/ss (4(4 KB)KB)

600600 MB/MB/ss 1111

1919

6262 4747

MLMLCC SLSLCC

CapacityCapacity ((GB)GB)

(75/25(75/25 r/w)r/w) atat fullfull capacitycapacity

ReadRead AccessAccess LatencyLatency

1000,1000, 14001400 300,300, 400,400, 800800

LLowow ProfileProfile

1.41.4 GB/GB/ss (4(4 KB)KB)

325325 ThousandThousand IOPSIOPS (4KB)(4KB) 340340 ThousandThousand IOPSIOPS (4KB)(4KB)

11 MillionMillion IOPSIOPS (512(512 bbyteyte)) 1.41.4 MillionMillion IOPSIOPS (512(512 bbyteyte))

0000 MB/MB/ss

850850 MB/MB/ss (4KB)(4KB) 920920 MB/MB/ss

220220 ThousandThousand IOPSIOPS (4KB)(4KB) 235235 ThousandThousand IOPSIOPS (4KB)(4KB)

µsµs 1616 µsµs

µsµs µsµs

FFormorm FactorFactor

ReadRead PPerformanceerformance

WriteWrite PPerformanceerformance

SustainedSustained MixMixeded PPerformanceerformance

WriteWrite AccessAccess LatencyLatency

FlashMAXFlashMAX SCMSCM SpecificationsSpecifications

MinMin MaxMax

°°

°°

PPowerower (w)(w)

OperOperatingating TTemperemperatureature C*C*

Non-operNon-operatingating TTemperemperatureature CC

AirflowAirflow (LFM)(LFM)

HumidityHumidity (%)(%)

WWeighteight ((oz)oz)

00 5050

-40-40 7070

300300

55 9595

55 77

00 2424
*T*Temperemperatureature derderatedated 1°1°CC perper 10001000 ftft eleelevationvation aboabovvee seasea lelevvelel

EnEnvironmentalvironmental SpecificationsSpecifications


