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SHe AEC|IXl CIHIOIASE CIHIOIA LHEO HAIE JHXIDD UCH AELIX CIHIOIA LHES HA
A 2UE3 QO M 2 ZL 2HHMeE 22U M&s 6HA LOtE € 210ICt 8 HAFUHANM=E &
£ AHE 2R AJEES st FEE MBoI| 2ol MAl HE o= JIg€s H
NOIACH &t &AM AECIX CIHIOIAE ooz & AsEs Soll AF AE2lXl ClHtolA
O Al WE D MAl HZE Al Al OlA AlQl SEAIZES A0IE2 AHED Al HSE 0
= JIg2 4AHSHALC
1. & 8 =Xl OtHX EE 2diMe 2&E5 AAHEH0
st AEQX CHtolA=eE  ClHolA L2 2=I] RAdH MAI B= S O1HM ol AR E
MAIE JHXIDD UCH MA= LEH SHETE 4 StALCE.
A31D1 2ol AI2ECH Sol RAID HEEH[1] =
PCle0l ™Z& SSD (Solid State Drive)[2]2F 22 Sl F M FEE JIHeZ HAl HES 0=
ool AE2|XRl ClHIOIA= 512MBUHIA 16GB A0l 2l JlggE AAGHEC. A Yz Cdiols W22
AJIE JIXl= DRAM 3JMAIE JtXD UL L== MAIUIA Al DIADE &M S Al WAl HEEHE=E
Sgs5Te A3 ZdE £= NAND Z2HAl & A= dOHE Z&5t0d 0l2led] A7
Z2 H& HMOA REE OIOIEI &8s & W20 HA=EAol MO =2 ME MU A A2 0lel
MAIHA REE OOIEIN 85 & M e YetACh Sl 20O F HMZ MAI HS0| 2 M2 Al
AEC|A CHOIAMA H2el22 HoIH &8s 2= SESTE HAl 01ADF LA s M 20 #HE
AEZ|X CBHOIADE oI2elo Ikl &ol et AO0ICH. =X $IIE & B3R Rile F MY FBEE
Wetd Ho=z ola=t. AEClX ClBloIADE AER|X SoIA 2229 LUEE QA HA ¥ HRE & =
WSS M& HHXMAHA CIOIHE HLse & L& UL A= 02l AINE SFE 4= RUCH HA
NAND Z:2HAl, Phase Change RAM[3], STT-MRAM[4] S oz JlgEe2 OdAH A e 8z P2 #
S Z2 HE N ArE2=z QId] Wetd He= QUCE (1) HAIS AJI24 HA THEIE2 F==ol= CuiolA
OlaEIt, dsH0 2d9Hlde 28 Sgsts ZEALRE. (i) FHAl DlAQ &= QAW s 212
it JtdEotl 2dEE XH2A SWAEEES St JI8ote JI8 ZelX. (i) €52 Q| €M HE Al
AEClX CIHOIAMAM HZelZ22 HI0IH &8 550t Y A0l MAl HECX OIHUXE Hsole 23
e A=A AE2IX ClHH0IA RSl FHAINA PE.
UEYH QIO S 2 F2 2ZCMAH= w2
StAl 20t& & H0ICH 2 AR A= CBtolA 2l 4 2.1. CigrolA ZHAI X
HHEeE F=35t1 HAl E=2 E88H2=2 (=dte ClutolA 2ZA e 2&EE A0 MAMUHA HelZ
JlgE MAISCH et ME OHOHMIOA Hel & e A2t 22
FESICH 8 12 Fusion |10 SSDE Ula22 4KB2
2. Al EE 0|5 2¢ LEY QEN s SEAIZtS UEIHCH AF a2
ClEtolA  W=R2 A= Cutolael EAHo 2ol Core i7 930 CPU, DDR3 8G OI22l, 2sA HHA
2=, 2d9HdME CBlolA  WEeel MAl =271, 2.6.32 0ICt. R2l= Y& FIt HEHD T &=
glelgtol 221 89 FEY MAl HES 2E QA0 ClHolAZ JY A2 MEH AELX
Moz & £ QIth Rile U=sE IOl LA CIHIOIAZEH K2l &8 dsE gz WOrxe
M2 Al CIBIOIA  WHES2l HAIMAM dOoIEIt &S AlZ2tE2 ZSEHGIULH L= SHAIZIS =Fo| <ol
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TSC (Time Stamp Counter)Jt AMSZUCH. TSCe= LHOI &Mootk E=2 B 28 s e RFO
otLiel olztol AEel2 /AT H20 SEAIHS CHoll HAl DIA 2 Z2HE6ID IS 22lXe=e oY 2O
EMdoteldl &= URole HZHZ 85ns2 R et 202 JI=8tCt.
olglatct. 18 12 229 A= QAW CHst
SHAZtS UEHHOH T AIAEol Dlelg DISEP Z 0| MAI HE Z2EF E%% LRUZL 22 Al Ohxl
UEZH Hs2 ZFAHANIII FE JIg2 HE HEHUHA M Het DHE 22 &0 HAI B=Z ol=olD|
AE0| NEMIRULCH. Re2le=E LEHO0I B%H%'OH et ol AE2IX EIH}OIﬁ_J HAI UMl HME2 HEF
L= SEAIZ0UM FI1Eel IHE0l UEL= A2 Ololiot= HE OISR SRoICH HAl U= HAIN R
HEGIALE. SEAIZA2 SHE gtol ek 2F 28uset 2210 2 Z LAsICH 8 Rz JIE 22l 4Dt
ot 46use AAN F A82= USIRICH 28us': UEH JIEot] U= O0IEH 82l =2 &0l A=A HAIL
SEO| ClHIOIA  LHES JHAINA HM2IZAS W A7 B0t 2 E2 MAl IO 2MsHCt JrE 6k
MAl HE Al SEAIZH0lLD, 46use 9:!%34 2O JIE ZelXe JIE2 LRU HACZ ANGte 2AS
ClEIOIA W2 ME HHMOHAM HelEAS2 W X EX G ACH
MAl OlA Al SEAIZE 248 L =0 & Al
OlAJF 2Md= R2t2l AJl=E MAIL 0Olelgddl 3.2 8
AJIE LEIHC 2 &82o ZE=2 0ldgddl Adle= =2 AU M= UEH AHEHC 250l
40KB+4KB2! AHE & £ RUCH 22Q A= e AHEEE A FEE MB350 fIoh HAl ES o=
SEAZE MAl BHS L= Al 01AE ZH6HD| st JI¥E HMAISHACH Se2l= FusionlO SSDE a2
LA S Hdt=0d ArsSELCL st 82 Soll AH AECIX ClHtolALl Al THE
MAI BE A Al OIA Al SEAIZES A0I&2
AWHED Al HBE s Jlgs HAHSHUCH £E
fcle AEClXl ClH0IAS] Al CHAl HE= ’éﬁi‘él
80 ' ' ' ' ' FE51)| QI8 HHES = AS 5 B FAUALCL
50 1
g a0 | 4. Acknowledgements
E w0l 0] 3= 20108 HR(RUSI|I=R)2 M=z
a COUAI(ENRL) AFES XS 20l +3IAS (No.
§ 20 1 2010-0018893).
10 1
0 . . . . . &0 28
0 20 o Se4° 60 80 100 1. INTEL, /ntel RAID Controller RS2BLOSO
quence Number (4K5) Hardware User's Guide.
2. Josephson, W.K., et al., Dfs: A file system for
ag8 1. &3 A719 35 427 A& e o virtualized flash storage. ACM Transactions on
49 A1z} FusionlO [5] Storage (TOS), 2010. 6(3): p. 1-25.
3. Moinuddin, K.Q., S. Vijayalakshmi, and A.R.
2.2. JIE &kt Jude. Scalable high performance main memory
Al DIAD 2Mgt 22 QAEE HOIEH=RH 0128l system using  phase—change memory
3JI1Bt22] OIOIEIE HAIN HIH=CH JIE 22l k= technology. in Proceedings of the 36th annual
WAl DIADF ZAet HOIEH2 =5 g2t 02l international  symposium — on  Computer
AJIE MESICH JIE 220t JIFgt 212 Sol architecture. 2009. Austin, TX, USA: ACM.
JHAIO ETHE CIOIEHE & & ALt 4. Li, J., et al. Modeling of failure probability and
statistical design of spin—-torque transter
23. 28 28 magnetic random access memory (STT MRAM)
28 PE2 UA=d E 24 Al i R JHA array for yield enhancement. in In Proc. of
HE TE= Al 0IA oH8E Z2EEC. 22ls HAl Design Automation Conf. (DAC' 08). 2008:
M= o= Jlgo e J1EEe HZ2 A= ACM.
AESIRKCH ot A== QA0 JIE 22l At 5. FUSIONIO, Jodrive product family user guide —
MEot= CIOIE g2 WoH SMstH 2 Rse2 linux for driver release 2. 1.0.
g QA CHoll A sz ZHSICH B, He

369



