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CoaepxxaHue

O komMnmanumu

e SSD HaAKONMUTEIM — HHHOBAIMOHHBIN MPOAYKT /IJIsl CEPBEPOB

OHTI/IMI/I3aHI/IH 3aTpaTt Ha IIOBLIIICHUE ITPOU3BOAUTECIBHOCTH CEPBECPOB

CepBepHasi naMATh




O KoMNaHUU

* QOcHoBana B 1987 — B 3TOM roay 23-s1 ro10BUIHHA

* YacTHasi KOMIAHUSA

* PaGoraer Ha cBoeM KanuTaje

e Oo6opot 3a 2010 rox - $6,5 mapg.

e 3835 cOTPYIHHKOB N0 BCeMY MUPY

e OO0OopoT Ha 1-ro coTpyaHuka — 6osee $1miH.

* BcemupHou3BecTHBIN NMPOU3BOAUTEb H TECTHPOBIINK
*  OcHOBHOI1 OM3HeC - MOAYJIH MAMATH U (et

* E:kenHeBHO oTrpy:kaercsi 6os1ee 1MJIH. eTUHUIL
NMPOAYKIUH.

e Juctpudytopsl B 110 crpanax mupa

KINGSTON TECHNOLOGY COMPANY
THE #1 WORLD'S LEADING

INDEPENDENT MEMORY MANUFACTURER

" Kingston




B - 2
Kingston Technology - OcHoBaHuWe

e John Tu & David Sun Bexyt ycremnsiii 0nznec add-on
KapT

e OcHoBHbIe noTpedbutenu - OEM; MHBeCcTHPYIOT B
aKIHU

e 1987 oOBan prIHKA aKIMi
- Kak pe3ynbraT - 0aHKPOTCTBO

e [loOsemMa: HEZOCTATOK YUIIOB ITAMSITHU C
MOBEPXHOCTHBIM MOHTaXEM Ha pbIHKE B KpHIle 80-X.

e Pemenue: John Tu u David Sun npukiaasiBaroT Bee
CBOM 3HAHMS ¥ MHXCHEPHBIN OIBIT M co3AaroT Single
In-Line Memory Module (SIMM) kotopkie
HCIIOJIB3YIOT 00JIee MPOCTHIE, JICMIEBHIC U JTOCTYITHBIC
Ha peIHKe unibl namatH (through-hole).

e Tak poanJICsS HOBBIM CTAHJAPT B UHAYCTPUU ITAMSATH

(SIMM) — u, 17 Oxts6ps 1987 roga Obliia OCHOBaHA
xommanus Kingston Technology.

Source: Kingston




Top 100 yacTHbiX koMnaHuu CLLUA Forbes

America’s Largest
Private Companies

Rank Company State Industry Revenue {($bil) Employees

1 Rel)llblic National > Beverages - Wineries & 437 . € 000
7 Distributing Company Distillers ) '
72 Manor Care OH Hospitals 4.31 e 81,500

. il & Gas Refining &

‘
73 Mansfield Oil G Marksting 4.20 2 350
74 Berry Plastics I Rubber & Plastics 414 e 16,000
7 5 Levi Strauss & Co CA Textile - Apparel Clothing 4.11 11,800

L\

Gulf States Toyota TH suto Manufacturers - 4.10 = 1,200

Major

Kingston Technology o Semiconductor- Memory

. A0 [sleye]
Company Chips 4 %

Kingston N277 B cnmMcke KpynHeMLWKMX YAaCTHbIX KOMMaHWi AmepuKmu no Bepcun Forbes.

Source: Forbes.com, November 2010




[1pOM3BOACTBEHHbIE MOLLHOCTU
China China Taiwan Malaysia USA
Pacnososkenne | Shanghai Shenzhen Hsinchu Penang California
Koa-Bo SMT 18 10 14 6 4
JUHHUN

52 SMT nnHun Ha 5 dhabpukax Nno Bcemy Mupy

~Kingston




NccnepoBaHue pbiHKa DRAM namMaTtu, iSuppli, 2010 roa

2009 iSuppli Third-Party DRAM Module Supplier Revenues
2009 Company 2009 Revenue* 2009 Market Share
Rank
1 Kingston 2,850 40.3%
2 A-Data 524 7.4%
3 Ramaxel 503 7.1%
4 Smart Modular 444 6.3%
5 Crucial 435 6.2%
6 Transcend 371 5.3%
7 Apacer 302 4.3%
3 Corsair 244 3.5%
9 MA Labs 220 3.1%
10 PQlI 219 3.1%
Others 953 13.4%
Total 7,065 100.0%

* Revenue in U.S. Millions Source: iSuppli Corp., May 2010

2010 1H iSuppli Third-Party DRAM Module Supplier Revenues
2010 Company 2010 Revenue* 2010 Market Share
Rank

1 Kingston 2,562 45.8% 4
2 A-Data 423 7.6%
3 Ramaxel 392 7.0%
4 Crucial 330 5.9%
5 Smart Modular 326 5.8%
Others 1,562 27.9%
Total 5,595 100.0%
* Revenue in U.S. Millions Source: iSuppli Corp., November 2010

ISuppli reports that Kingston grew from 40.3% market share in 2009
to 45.8% market share in the 15t half of 2010.

Source: iSuppli, November 16, 2010




NlccneposaHue pbiHKa USB-dnew namMatu, Gartner, 2010 roa
Table 2. Top 10 Worldwide Companies’ Vendor Revenue From Shipments of USB Flash
Drives (Thousands of U.S. Dollars)
Market Market
Rank Rank Revenue Revenue | Change | Share (%) | Share (%)
2008 2009 | Vendor 2008 2009 { %a) 2008 2009
1 1 Kingston Technology 822 500 760,820 15 28 4 278
2 2 SanDisk 542782 477,756 -12.0 18.7 17.4
4 3 A-Data Technology 281414 242 294 -13.9 9.7 8.8
3 4 Transcend 335,720 222415 -337 116 8.1
5 A FQl 170,448 182 549 1.7 6.2 6.7
B 6 Toshiba 124 628 169, 083 3RT 43 5.2
MA 7 Samsung 44 B854 113,097 1542 1.5 42
[ = Sony 123,677 107,345 -13.2 43 3.9
g 9 Lexar 64,284 104,814 63.0 2.2 3.8
MA 10 Kingmax 36,290 102,497 1824 1.3 3.7
Others 2420M 255423 -25.3 11.8 9.3
Total 2. 807 664 2,738,996 -5 100.0 100.0
M& = not applicable

Source: Gartnmer (May 2010)

Source: Gartner, May 2010

Gartner again ranked Kingston’s #1 in total USB drive revenue.
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Ob6bl4YHbIN XecTknn anck (HDD)
o OOprunbIe )xecTkue qucku (HDD) ucmonp3ytoT MarHUTHBIS
TUTACTUHBI JJISI COXPAHCHHS JaHHBIX.

e Apxwutekrypa x)ecTkux auckos (HDD) ouens moxoska Ha
apXUTEKTYpy natedoHa

e Xectkue nqucku npousBoaaTcsa ¢ 1956 roga u ¢ Tex mop
IPaKTUYCCKH HE N3MCHSIIHC.

DCrirection of rotation

Platter

P




YTOo Takoe SSD?

o SSD = Solid State Drive; He mMeeT IBIKYIIUXCS YaCTEH.

o SSD moxer Takke coctosaTh i3 DRAM ugumos, Ho Kingston SSD 6a3upyrorcs
ToJibko Ha NAND uynmax.

o Jlauusle coxpanstorcs Ha NAND Flash unmnax B oT/IHUHM OT )KECTKOTO JUCKa
HDD, rae nanHbie COXpaHsSIOTCS Ha MAarHUTHBIX IIJIaCTHHAX.

o SSD mucku Kingston ucnonb3yrot natepdeiic SATAZ2.

o OC Buaut SSD muckm Kingston kak 0OBIYHBIC )KECTKHE JUCKH.

-
§ v
=
=
=

SSD




KntoyeBble 0cobeHHocTn SSD

* IIpou3BOAMTEIBLHOCTD

* YCKOpEHHUE 3arpy3Kd CUCTEMBI U 3aITyCKa MPUIOKCHUN

* Bpicouyaiinmasi HaJeXHOCTD

° OTCYTCTBI/IC ABWIKYIITUXCA YyacTel MOBBIIIACT HaACKHOCTDh UCKIIIOYAasd MCXdHNYECKHUC
I1I0JIOMKH.

J10J1IroBEe4YHOCTH

« CnocoOHbI BBIZIEPKUBATH 00JIee BHICOKME MEXAaHUUECKUE HATPY3KH, HE 00SITCS
YAApOB U COTPSICEHUM.

Huskoe 3nepronorpedinenue / Huzkoe BbiiesieHre Temia
o SSD aucku moTpeOast0T MEHbIIE dHEepTHH YeM o0braHbie HDD

« PaGotaroT 6eciryMHO U MPAKTUUECKU HE TPEIOTCSI — XOPOIIO JIJIs1 HOYTOYKOB U
CepBEpOB

« CuHmxkeHnHoe sHepronoTpednenne SSD nuckoB 0oliee OIyTUMO B CETEBBIX
XpaHWINIIAX KOrJa CPaBHUBACTCS SHEPTOMOTPEOICHHE MHOXKECTBA JINCKOB B
MacCHBE, Y€M Ha OJIHOM JHMCKE B HOYTOYKeE.




Pa3Hunua mexay poctoM npoussoauTensHoctn HDD u CPU

*PocCT nponsBoaguUTENbHOCTH
CPU 3HauuTenbHo
onepexaet pocT
npounssoautensHoctn HDD

L

CPU Performance
Improvement

* EmMkocTb HDD pacteTt
O4YeHb BbICTPO, a BOT
NPON3BOANTESNIBHOCTb
OCTaeTCs Ha TOM Xe YPOBHE

Desired Disk Improvement
195,000 RPM- 4000 |OPS

» Kak pesynbTaTt —
HecbanaHcnMpoBaHHas
cuctema, B kotopou CPU
NpoCTanBaeT B OXXnaaHuu
OaHHbIX Ans obpaboTku

Actual Disk Improvement
15,000 RPM - 320 IOPS

Relative Performance

2001 2002 2003 2004 2005 2006 2007 2009




SSDNow A1 cepBepoB MaclwTaba npeanpuaTms

Cepsepsl
LleneBoi pbIHOK MacwTaba
npeanpusTus

CKOpOCTb C/Ty4alHOro YTeHus,
250
Mb/cek

MNopaepxxka TRIM (Windows 7)




NHHOBaUMOHHOE pelleHne VS TpaaUUMOHHOE pelleHune

« Stack HDD after HDD after HDD after il g Al Al it -
HDD until desired performance '@ 0 @ @ @ @ @ @ 9 @.

(IOPs) is achieved. _
ﬁ @ ﬁ G 0 0 @ 6 9 Q'
e In this example 100 SAS HDD’s will 999@99@99@'
yield approximately 35K Read IOPS ﬁ 9 0 @ @ 0 @ @ 9 @

@9@999@@9@'
100 Drives h@'
aeaeea@oaml

30,000 IOPS

A single Kingston E class SSD _
equals the IOPS of 100 SAS HDDs 09@390@@0@'

.. i e L _L o Lo < L " -

% Ki.;ﬁm




CpaBHeHue HDD npoTumB Kingston SSD

10 & 15K RPM
SASHDD

~100M B/sec.
~100M B/sec.

~10-20W/1W

< 300G

< 1,200,000 hours

Source: Kingston, Intel,

Feature

|OPS (4K B)

Peak Read Bandwidth
Peak Write Bandwidth

Power (Active/ldle)

Dur ability

Reliability / MTBF

Kingston E-Class
SSD

35,000 Read
Write

3,300

250M B/sec.
170M B/sec.

2.4W/0.06W

1000G

< 2,000,000 hours

ingston




[MoTpebngemas sHeprusa u cTeneHb Harpesa

15K RPM E Series

SSD
1\

59.6 kWh/year 4.4 kWh/year Less Power, 88.5 kWh/year 7.9kWh/year

Idle Power Less Heat Active Load Power




Y10 Byaet ecnu Mbl 3anoniHMM 1 Rack SSD-

ANCcKaMmmn?
120 HDD 120 SSD
» § 36,000 IOPS » § 4,200,000 IOPS
- § 12TI'b/sec § 36 'B/cek
sustained BW sustained BW
§ 1452 BaTtT § 288 Watts
§ 8.8 Tb emkocTb § 3.8 Tb emkocTb
§ 1 HDD: § 1 SSD:
§ RIW « YteHne 250MB/cek
100MB/cek § 3anucb 170MbB/cek
§ 300 IOPS § 35,000 IOPS
§12.1W (UTeHue)
(paboTa) § 2.4W (paboTa)

'Kingston

OLOGY




Cepus Hakonutenen SSDNow a1 busHec nonb3oBaTenen

LleneBoun pbIHOK

AocTynHble
€MKOCTH

CKoOpoOCTb
CZly4yauHoro
uTteHus, Mb/cek

CkopocTb
c/lyqyaiHom
3anucu, Mb/cek

Mopnepxka TRIM

NMonnepxka
Secure Erase

V+ cepusa G2

KopnopatuBHbie
HOyTOYkM unum MK

64 b, 128 b,
256 b, 512 b

230

180

Oa

V+ 100 cepus

KopnopatuBHbie
HOyTOYkM unum MK

646, [ 12876,
256 B, 512 I'B

230

180

Oa

V+ 180 cepus

KopnopatusHbie
HOyTOYyku unum MK 1.8”

64 'b,128 I'b,
256 I'b

230

180

Oa

Oa

V+ 100E cepus

KopnopatuBHbie
HOyTOYyku unum MK
AnnapaTtHoe
wmcppoBaHue

64 b, 128 b,
256 I'b

230

180

Oa




SSDNow V+200 — HOBbIN NPOAYKT AN KOPNOpaTUBHOIO MCMNOJSIb30BaHMS

Product Line Availability

» Enterprise SSD drive focused on
workgtation/server applications

Dramatically increased data transfer means better
V+200 performance in bandwidth intensive apps Q2 2011

Part Numbers TBD * Ideal for high-loaded servers

\ .
|" Kingston

* TRIM Command Support
* Rugged and Reliable
* 64GB, 128GB, 256GB

ssonow [Vjjseres




Cepus HakonuTenen SSDNow Ans NpOMbILLIEHHOIO

Product Line

NCroJjib30BaHUAA

* Low capacity/low cost SSD’s for System Builder & non-PC OEM
applications

S100 * Sequential R/W speeds —
S100 16GB — 230MB/s + 75MB/s
RIperdinn 8GB — 90MB/s+ 35MB/s
SS100S2/8G SS100S2/16G
« TRIM Command Support
e o * Rugged and Reliable
¢ 32nm NAND — SATA — 2.5”" Form Factor
* Low capacity/lower cost SSD’s for System Builder & non-PC OEM apps
S50 » Target Sequential R/W speeds —

TBD - SS050S2/16G?

S50 16GB — 80MB/s + 35MB/
* TRIM Command Support
* Rugged and Reliable

e 32nm NAND — SATA - 2.5" Form Factor




SSDNow UuKn >XXU3HU - [letanu

 Hakonutenu E-cepuu ncnonb3ayrT SLC Flash
o Jlyqwmn gnsa Taxensix yCrioBUn 3KCnyaTaummn B cepeepax

Bonee 3.7Tb/geHb npu cnydanHon 3anucun dnokamu no 4KB Ha
NPOTSAXEHUN 5 NneT

- CnyyvariHas 3anucb Ha SSD yMeHbLLaeT XU3Hb s4eek bonblie, Yem
nocrnenoBaTenbHas

« [locnepoBaTenbHasa 3anuck ysenuuuneaeT Bpems Xn3Hn NAND syeek

 Jlydwnnm Belbop ansa swap-gannoB Taknx NpunoXxeHnn kak SQL,
Exchange...

 Jlydywmnnm Bbibop ana Tier O Kewl-HaKONUTENEN NOACUCTEM XPaHEHUS

« Takxke pekomeHAoBaH Ans pabouymx ctaHUun ¢ 60NbLUMM KONMMYECTBOM
ornepauum cny4amHoun 3anmcu

 Hakonutenu V100+ n V100-cepuun ncnonb3syrTt MLC Flash
CosgaHbl a4ns yckopeHns paboTbl CTaH4aPTHBIX NPUITOXKEHUN
Ob6ecneymnBatoT MuHUMyM 20IB/geHb Ha NpoTskeHnn 5 net n bornee

« CornacHo nccrniegoBaHuam komnanum Intel , 206 3aHaunTenbHO
npeBbILLIaeT TpeboBaHUA cpeaHecTaTUCTUYECKOro NonbL3oBaTens




CoBMeCTUMOCTb C TexHonormem SMART

2 CrystaiDiskinfo 3.0.0 (A=l

File Edit Function Theme Disk Help Language
. S
NaHHble SMART o p—p—
coobLwarT 0 BpeMeHu ¢ 4 o
SSD INTEL SSDSA2MH080G1GN 80.0 GB
)l(M3H M M COCTOH H M M Heafth Status Firmware 045C8750 Buffer Size
Serial Number CVEMB332005G080DGHN NV Cache Size
~ Interface Serial ATA Rofation Rate ---- [55D)
b Mcnon b3yMTe 3TM naHHble Transfer Mode SATA/30D Power On Count 733 count
Temperature Dirive Letter £ Pawwer On Hours 13 hours
nnﬂ MOHMTopMHra SSD i oc Standard | ATA/ATAPL7 | ATAJATAPI7 T13 1532D version 1
X : Supported Features | S.M.A.R.T., 48bit LBA, ; L N,
10 Attribute Mame Current wiorst | Threshold Rawr Walues
« Korpa SSD noaxoaumT K @ G |tioc 7
ﬂ 04 StartfStop Count 100 u] u] Oo0a00a0000a0
JIMM MTy ncnonb3oBaHumNA ) 05 Realocated Sectors Count 100 100 0 000000000000
€3 09 Power-On Hours 100 100 u] 000000000000
€9 0C Power Cycle Count 100 100 a] Q00000000200
ﬂ q e e K - o H n e pexon M T B €3 0 Power-off Retract Count 100 100 u] 000000000 1CF
€3 EZ  Avalable Reserved Space 100 100 10 000000000000
pe)KM M &<TONBbKO “TéeHune» ) E9  Media Wearout Indicator 99 599 0 000000000000
Q" El LBA's Written 200 200 u] 000000009ABE
) E2  Unknown 295 u] u] O000FFFFFFFF
nnﬂ coxp dHeHus ) E3  Unknown 0 0 D FFFFFFFFFFFF
€3 E4  Unknown u] u] u] OO00OFFFFFFFF
noNb30BATEJIbCKUX
OaHHbIX




SSDNow — npenmyLlecTBa a1 cepBepoB

IToBbIlIeHNE TPOU3BOAUTETHLHOCTH CEPBEPOB 03HAYAET OoJjiee IPpPeKTHBHYIO padoTy
* VYBenuveHHe CKOPOCTH UTCHU/3aMMCH U CKOPOCTH onepanuii BBoaa/BeiBoaa (IOPS) moskiiaer
YPOBEHBb MPOU3BOAUTEILHOCTH B LIEJIOM.
YBeanuenue 10JAr0BeYHOCTH

o OtcyrcTBHE ABIKYIIUXCS YacTeld B SSD MpUBOIUT K 3HAYUTEIIBHOMY CHUKCHHUIO OTKA30B
JTUCKOBBIX rmoacucrtem!

» Hckmrouarores 3aTpaThl Ha 3aMeHy Bbieamux u3 ctpos HDD u Ha 3aTpathl Ha BoccTaHOE
YTEPSHHBIX JaHHBIX.

BrieuaTiisilomas HaJae;KHOCTh H BpeMsi HApaOOTKH HAa 0TKa3
» 3arpy3ska BIoTh 10 3.7Tb/nenp Ha npoTskeHnu 5 et B pexume 24/7.
* Jlo 2 munuonoB yacoB MTBF.
* VBenMueHHE TOJITOBEYHOCTH HAKOMUTENEH CHUXKAET pacxoabl Ha | T B Oyaymiem.

Hu3koe 3HepronoTped/ieHue U TEMIOBbIIeIeHHE
» bBonee HU3KO0€ SHEPrOMOTPEOICHUE KAXKIOTO HAKOTUTEIIS

» MeHblliee KOJIMUECTBO HakonuTese Heooxoaumo B Jlatallerpax Gmarogapst 6ojiee BRICOKOM
MIPOU3BOUTEIBHOCTH.

* B HEKOTOpbIX clydasiX, SKOHOMUS IHeprun 23x KpaTHasi!

IKOHOMHUS MPOCTPAHCTBA B CEPBEPHBLIX

* MeHnbliee KOJIMYECTBO (HU3MUECKUX HAKOMUTENIEH SKOHOMUT AOPOTrOCTOSIIIYIO IJIOIIA/lb B
CEPBEPHBIX MOMEIIEHUAX U CHUKAET 3aTPaThl SHEPTUU Ha KOHJUIIMOHUPOBAHUE CEPBEPHBIX

« Do Morewith Less! — JTo 24X kpaTHOI 5KOHOMHH TUIOIIAIN

e KTiEIcl!'I:ISotL(o)!l:
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CrtpaTermnsa BupTyannsaumu

 Bupryaauszamus — 310 npexae scero cumkenue T CO

* YMeHbllIeHHe WU ONITHMHU3AIMS KOJUYECTBA CEPBEPOB

« No more, no fewer serversthan justified
« Allow for HA/DRS, single-point-of failure concerns, SOX

e MacmrtabupoBanue - 310 HoBas | T mapaaurma

Q: Kak cTtparterna HapaljmBaHus
NamMATU MOXET NMOMOYb COKpPaTUTb
pacxogbl Ha datalleHTpbl 1 yckoputb
BO3BpaT MHBECTULNINT

" Kingston

oOLO




HadanbHaga ueHa cepsepa npotue TCO

Understanding Total Cost of Ownership and
Return on Investment

TCO Analysis

Crganizations have found that TCO models are a valuable
tocl in understanding costs and optimizing IT investments,
Although the purchase price of a server is the most easily quan-
tifiakle cost, industry research indicates that the purchase price
typically represents less than 15% of the TCO. Accurate TCO
models for servers should acglunt for not only the purchase
cost but also the cost to ingfall, configure and manage servers.

“Tak Kak Ha4yanbHaga ueHa cepBepa 3To Hanbonee
OOCTYynHas MHopmMaLuna o 3aTpartax,
NPOMbILUNEHHbIE NUccegoBaHMA NOKasbiBaKT YTO
HadanbHasa LeHa cepBepa, Kak npasuso,
cocTaBndeTr MeHee yem 15% TCO.”

Source: vmwr_er.’go/df/T CO.pdf, page 5 g — = Kin (I‘St()llo
N
i TECHMNOLOG Y




[oKynKa HOBOro cepBepa VS. HapalluMBaHMe ob6bemMa namaTu

CoBerT

Pasgennte ueHy cepsepa Ha 15% 4tobbl oueHnTtb TCO

* Ouenum 3-jetHee T CO MOJHOCTHIO 3arpy:;KEHHOI0 cepBepa HAYAJIbLHOM
croumocthio $20,000

« CraHJapTHBIA 2-IPOLIECCOPHBIN CEPBEP
« TCO = $133,000 ($20,000/ 0.15)

 Heo0xoaumo oopaTuth BHUMaHue HA [ CO HOBOro cepBepa mpoTHB anrpeiiga
KJjacrepa

« Pa3BepHyThI€ cepBepa AOJKHBI UMETh CBOOO IHBIE pecypchl CPU

 Hert oTaeabHbIX nccaenoBanuii “ peanbHoil” TCO nmamMsiTv 0TA€IBHO

e [losToMy mpumenum Ty xe 15% TCO popMyny K 1IeHE TaMSATH




CtoumocTb nnatdopmbl: Ha npumepe 4-x NpoLEeccopHOro
cepBepa

 IlycTh HauanmpHas crouMocThb cepBepa OyaeT $30,000

e 3nauut oxunaemas TCO ~ $200,000

CpaBHMM C HapallMBaHMEM MaMATU CYLLECTBYIOLLIErO KnacTepa

 HapamuBanue namsatu 32I'b kommiekramu 3-X CyleCTBYIOIIMX CEPBEPOB
e 32I'b Habop mus anrpeiiga crout ~$7,000 (OEM uena)

e OOmrasg croumocts mamsatu ~ $21,000
o Hapacrawomas TCO go6asiaennoii namaru ($21,000/0.15): $140,000

 HapamuBaHnmeMm naMsiTM MOKHO «OIUIATUTBL» 2 HOBBIX cepBepa
« Bbl MOXeTe NpoanrpeiIiuTh 0OIbIIEee KOJI-BO CEPBEPOB

« |T-oTHeI MOXKET pEMHBECTUPOBATH CAKOHOMJICHHBIE CPEJICTBA B OoJice
HE0OXOJUMBIE TTPOTYKThI/CEPBUCHI

 Kingston




BupTyanusauuns cepBepoB U NamMsaTb

Max M emory Max Memory per

Virtualization Product per Server W4\
VMware ESX 3.5 256GB 64GB
VMwarevSphere 1TB 255GB
Microsoft Hyper-V 2TB 64GB
(64-bit)*

HoBble cepBepHble nnaTtdopmMbl nogaepxxuBaroT 6onee 1Tb
namaTu!




CoaepxxaHue

O KOMIIaHUHU

e SSD HaAKONMUTEIM — HHHOBAIMOHHBIN MPOAYKT /IJIsl CEPBEPOB

OHTI/IMI/I3aHI/IH 3aTpaTt Ha IIOBLIIICHUE ITPOU3BOAUTECIBHOCTH CEPBECPOB
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TexHonornn namaT

DDR3-1866

. L: | ' --.-;-.: EU:
‘ | | S/WEEE

gston
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TexHonornm NnamMaT - KaneHaapb

 DDR3 nomunupyromasi trexnojiorusi B 2011

« DDRZ2 - nepexoauT B pa3psij “ BCloMarateabHbIX TEXHOJIOTHH

 JEDEC pa6oraet Haa ckopoctbiMu 1866M Hz, 2133MHz DDR3
« DDR3-1600 3amyckaeTcs miisg neckrono/Hoyroykos B Q1-2011

« DDR3-1866 oxumaercs Bo BTropoi moigoune 2011

e DDR4 ne nosaBurcsa 10 2013 nim gaxe mosxe

" Kingston




DDR3L — namMsATb C NOHMXEHbIM 3HepronoTpebrieHnem

DDR3L =Low Voltage 1.35V memory vs. 1.5V standard DDR3
« Modules will be classified as PC3L-xxx
 Think of them as “Dual-Voltage”

Focused on reducing memory power consumption

Kingston to offer dual-voltage modules supporting 1.5V and 1.35V

Supported on new server platforms
« Intel Westmere-EP (Xeon 5600 Series)
 Caution — some servers may raise voltage on DDR3L modules @1333MHz
« AMD Magny-Cours (Opteron 6100 Series)
« AMD Lisbon (Opteron 4100 Series)

Availability toramp up in 2011
« Limited DRAM availability from DRAM manufacturers




Understanding Price Crossovers

» 4GB server modules have crossed over
« Servers— Discontinue buying 1GB, 2GB modules

» 8GB server modulesare closer to price cross-over
« Expected in 2011 — 8GB will become dominant for servers
« Consider the small adder for 8GB modules today vs. performance, power/heat
« 8GB QR isatrue valuel

e 16GB server moduleswill command a premium for 2011+
« Requires special 4Gb DRAMSs

 Kingston
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Load-Reduction DIMMs Expected in 2H 2011
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JEDEC working on LR-DIMM technology for servers

« When completed, will be non-proprietary design

L R-DIMM swill try to overcome impact of Ranks upon memory speed
« Pardld memory bus impacted by memory module Ranks
« To enable greater memory capacity and speeds, need to reduce “loading”
« Specia buffer chips being devel oped to lower memory “loading”

Quad- and Eight-Rank modules now possible with less loading on bus
« Will enable new 16GB and 32GB modules

Moredetailsin 2H2011




Intel Support
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Where is Memory Going for Your
Platform?
Geof Findley: Senior Ecosystem Manager Intel

Paul Washkewicz: VP Inphi
Mike Howard: Senior Analyst, DRAM iSuppli
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for LR-DIMMs in 2011

Next: LRDIMM to Increase Server Memory Capacity
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NTorn: YTo ctumMmynupyeT pocCT Crpoca Ha CepBEepPHYI0 NaMATb

 Bupryaausamusa
« Memory isthe “limiting factor”
« Must attach yourself to virtualization in your regions
« Pushes serversto 48GB — 192GB of memory

e “O0J1auyHbIe” BLIYHUCJICHUS
« Concentrations of servers distributed as resources on demand
« Example: Google, Y ahoo, Facebook, etc.
 Large orders of memory modules
« May require closdy working with datacenters

" Kingston




Pa3biCKMBaeTCca NaMsThb...

* Bam HyxHa namsaTh 11 A-Brand cepsepa?
o Wmu ps geckrona v HOyTOyka?

e A MOXET JiJIg IpUHTEpa WKW MapluipyTuzaTopa’?

e B accoprumente crienmanu3npoBanHon namsata Kingston Ber Hatimere
naMsITh J1s1 11000r0 yCTPOMCTBA, KOTOPOE UCIOIB3YET NaMsITh, JaXe €ClIn
3TO YCTPOMCTBO CHSTO C MIPOU3BOACTBA HECKOJIBKO JIET TOMY Ha3zal. Bcee, uTo
Bam HyxHO — 3aiiTi Ha cTpaHrdky WWW.Kingston.com/branded u, ¢
MOMOIIIbIO YIOOHOTO KOH(pUTypaTopa, HAUTH HEOOX0oUuMYyto i Barero
yCTPOMCTBA MaMsITh WJIM OOPATUTHCS K HAIIIMM IMapTHEPaM.

e Bbl MOxeTe OBITH YBEPEHBI, UTO BIOpAHHASI TAKUM CITIOCOOOM
cnernuanu3upoBanHas namatk Kingston oyaer na 100% coBmecTrMa ¢
Bamum ycrporicTBOM. M Crionb30BaHue CieIAATIN3UPOBAHHOMN MMAMATH
Kingston omo6peno 6oasmuacTBOM A-Brand mpouspoaureneii. K Tomy xe,
MCITOJIh30BaHUE CIICIHATN3HPOBaHHON amMsaTu Kingston 3HaunTeIbHO
PKOHOMMUT Barr 0rompxer.



http://www.kingston.com/branded

[TpnunHbl BbIbOopa namMatu Kingston System-Specific?

Bricouaniiee kauecTBO U TapaHTUPOBAHHASA COBMECTUMOCTD

CTpaTCFHqCCKHC TCXHOJIOTNYCCKUC aJIbAHCHI

3HaYUTEIbHASI YKOHOMUS CpCACTB

CepBuc

Kingston kpymaeimmit OEM npou3BoauTeNh TaMITH

] $
'
L4

Kingston KpynHeuwnn B MUpe NoCcTaBLYUK CepBepHON NaMATH ANA
KOpPMOpaTUBHOIO CerMeHTa.




OcCHOBHa#s 3a4ada TeCTUPOBAHUSA NaMATHU -
obecneyeHne HaaeXXHOCTU

EMKkocTh mamMaTu KoJ-Bo fiueek
1GB Bousee 8.5 mupa. siueek
2 GB boJjee 17 mapa. aueek
4 GB BoJjee 34 mapa. aueexk

Kingston




Kingston Hanbonee KOMMNETEHTEH B TECTUPOBAHUU

» Kingston uuBecTupoBas 6oJiee $65 MuIH. B pa3padoTKy TEXHOJIOTHi 1 000py10BaHMS 1151
TEeCTUPOBAHMS

 Kingston 3naer kak TectupoBath HaunHas ¢ Woofer u 10 roToBoro Moy

e Ki ngston HMCCT MHOKXCCTBO IMATCHTOB HA TCXHOJIOTUHU TCCTUPOBAHUA

« Kingston —auaep B MHAYCTPHHM TECTHPOBAHUS MAMSTH

« 100% mamsaTu Kingston tectupyercs nepes mpoiaxei

« Kingston o6iagaer
« Automated Test Equipment (ATE) xoTopble CTOST MHOT'O MHJIJTHOHOB JIOJIAPOB

e CoOcTBEHHBIE CIICHHUAJIN3UPOBAHHBIC CUCTCMHBIC I1IJIATHI AJIS1 TCCTUPOBAHUS MOI[YJIGfI
[HaMsTHu

* CoOCTBEHHBIE POOOTHI-TECTEPHI

Testing expertise will continue to differentiate Kingston
as a top-quality memory products manufacturer.




HaaeXXHOCTb CEMUKOHAYKTOPA

JTa KpuBasa NONIOMOK
CeMMKOHAYKTOpa B 3aBUCUMOCTU OT
BpeMeHN Ha3bliBaeTcA
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[locTmxxeHne nHxxeHepos Kingston
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[nHaMmnyeckoe Burn-In TeCTMpOBaHWE CEpBEPHOU NAMATHU

Launched in 2004
for all Registered DIMMs

An Industry-First — from many years of research

« Kingston’s patented Dynamic Burn-in Testing
« Modules are aged about 3 months

 End result: Best-reliability server memory modules

| Kingston
Patented

Every cell of every chip of every server module is fully exercised for up to 24
hours at 100° Celsius/212° Fahrenheit, at high voltage. Then, all modules are
rigorously pattern-tested on a different tester to weed out failures.

Kingston 6-month trial testing in 2004 showed that 90% of DRAM Early Life
failures are now being screened at the factory — before shipment.to eustomers.

T Kingston
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Cnacnbo 3a BHMMaHue!

KonTakTHas uHPopManus NpeACTABUTE M0 MPOJAAaKaM

JAMmutpuin PomaneHko
IIpeacraBuresib Mo mMpoaaxkaMm B YkpauHe u crpanax CHIU
Dmitry Romanenko@kingston.com

+380 67 502-32-23

" Kingston
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