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Meaning of a Memory Module with Prefetching Functions
for MPU with restrictions on Its Memory System
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A technteat hurdle of integrating chip with a lot of CPUs and FPUs is low. It seems that such a tendency continues as a fisture trend
forawhi!cbmmofalmtpwblmOnﬂwoﬂwrlmd,nbmmdimwltthnmmysymﬁ)llowsﬂwmmwmm
the typical example, a case to apply Cell Broadband Engine (CBE) to HPC applications is mentioned. We characterize DIMMnet as
onc of the solutions of the problem. As a result of having cstimation for an effect by plugging DIMMnet-3 to Cell Reference Set

(CRS), up to about 200,000 timmes acceleration ratio can be assumed.

1. BU®HIC

Graphic Processor Unit(GPU) i3#lf PC IZHIn S5
DTH, FlAE nVidia Geforce7800GTX Tid 300GFLOPS
EBATED, Y—2ABICAWSNS GPU 2 1TFLOPS 248
%%, GPU ZHE{@MEBLNIZH B P (GPGPU:General
Purpose Computation on GPU) 4 & TIFRHN TS S
DD, HHEFHANS TELNEND T &3, —RH7 High
Performance Computing(HPC) Bi&iT & > TidsZH Lk
mEH s,

—7. Cell Broadband Engine(CBE) O & 51z, RO
MPU THR#&® CPU J7 2AEL. Thoo 32bit B
NRIHERRIT 100GFLOPS 28X Tiva, GPU &EHRO
HEHTINSIIHPC ARICRIZEAETELIzL,

L L. N1 751 ALENTHIRL S DOOERIBEZDI/INK
% CBERSHEAL THEY. FhoD/HRARY P H
A== Ea—% SX-8% % Cray X1V 0l 7ot v 4
EELBASRFLVWHDOTH Y. CBE % HPC AlgIcHES
ZERTRRBTIIAATHDEERS,

ZOEDIZCPURFPU %1 Fu FIZKRICIEEHDAD &
DEHAN— BIVEL. BIicZALEINTWLS, Intel OF
BRI EERD S INFITADHEERTHIRENIZ 2>
Fe&diz, BAMEZERE L TEORNISBOMN > RE
LTLHSG<BIKEFEA SN B,

LaL, ARUEDIRERENS FEOTLE, IR T
RRLUTHLS T ERELYL. MPUMBAIZNEZBRTRED
EBShELNALBIZLTHEBEMEEMHTLESZ &
NMHL BB, HPC AikEEARMIZLAL MPU Tid/N>

FIFB‘P); BUFRLZEMNIZ M EOFDELMSHIMZREL
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&2 T, Fv7RORALERICHDHELRH % HPC ik
TARYSATFLANBIEHED LS LTWL I MM
HoTL b, TOHMRYLHA L L T CBE % HPC ISR I EA
TE5—AEBIFBTEMNTES, CBE #AVAERZO Cell
U777 2Rty b (CRS)®V Tk 256GB/s & HHBHD
EReBEN S R, 512MB LW S EDOEIRERRET T A,
EOBREBADT7 T r—a L 2RITLAEDLEMN, &8
RBIZ R BR~ > I DdDN— EF 1 X% (HDD) imid
22087V AR S TRAIR SR B IFE LT
3, WhbW3ZASy L D HREBIIRE Z ERSBETHS,

CRS AN EIEREMN S THIXBEHED FPU 2 EHMNC
5 &%, 512MB U LD EREEERTE7 T r—Ta
CORITRUENAOERFETHS S, LML PCHYIRS
ERTTLXBHUTBE RN SN~V F )N T2 P a—#F (PC)
. MENAD HPC AiKICEA 3L SIZ TR THHETHo 7,
PC 7SR DEEMEITHolkL ST, XX T CBE
!i:if;;ié H35H MPU OMEAOERET 2HEIIOILWTR

ARATIR. TTSEOMPU DL > REERL., BE
M SIKRRITMTTO MPU % HPC ARICHETHRCIE
TEEBASNBARY AT ALOFNE RTIGEL DI
T35, TOMEORGNL L AFAICBI KT EHERTS,
%0 LT, CRS ® HPC HAIGRAXHRE E L TIiRAM!D &
DIMMnet!2H3)3019) puM& @S5, RIZEOTHEHN
AHREB~B. DIMMnet % CRS IHEAT 2 D0XES
BIZDOWTRAR, BificEeE»ns,

2. PRIEZhB3SHOMPUD LR

INETO MPU Id Pentiumd ICfFE s L5z, 1 @
DO CPU A7 DUMEEEOEAE PSRRI EDECL
TEBLTALENS 7 TO0—F%L5TER, LML Intel @
FE&m L ERMN S T FIT7EAOHEHERTH REMIC
TEoled S, RAMBEZEELLTINFIA7IE D 1otk
DL RELTUES S EBASN3, GPU XA
T 1.8TFLOPS H® FPU BB L THaH Y vH23L51c,
CPU R FPU 2 1 Fv FICKRIZEDRAD Z & obfifgNn—
FIVIAEL, BICRALINTLS, YL FaTIAHERT S
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EINFTHRESSAOBHCRDUT STV Y —AH
HEAMICHN Y TOhBL AR50 T. FLOPS IZf{&R&Eh
BEEEMEERESIC AL LTV HimELE5H0EE
Ashd,

3. AEVUIRTALOBINERTIER

TNFATEALERT D & FLOPS TR N HiEEENE
BRREIcm LTS5, Thitd L TARY S ATLM &P
D HPC Ao B TRAD I DB TR 2T 5,
AT BED SIERFIZNTTO MPU % HPC BigIZH
ATHRMICHMTAEEASNDATY VAT L LOBIER
THIEIZDLWTRRX 3,

3.1 FLOPS HYDXiEERR

NS RBERERLED ETHEATY OFEBEE LT
BT EITRBOT, TIHEATIOMBKEIBEOLSITE
MoTEE, LML, BIROEHRTHS DDR % DDR2 N
AMBOERET—ELISHETERN, ThULORERE
B#iE>LT5E. XDR DRAM ®° GDDR3 D & 3 125854
ENMFEINBORL S P oA L MERIZA S ED R A LS
B3, EVMICRBBIMNSZ0THT L ELBERICHL L
#hihhoTL 3,

3.2 FLOPS 7=V DXL/ R

LN FBREROFHREZESHE L THRL THh
2k, AM)—LNBOLIRHEVRBROAET) ELE
LW =BT HIEEN TN &Iz 50T
WEEHITEC AN REBBENIIRDE TSNS &Lk
%, &> TFLOPS & D OXEIH/N > RENHRFTE TR
WY RF A GPU DL S IZHERMNA T4 T F oA
/énTiﬁﬁiﬁmbm<1%ﬁﬁﬁmﬁfibﬁAkmi
Ehb. TCTIEHPC AligEH A 50T FLOPS ;xmmw
PRI ET S,

3.3 ERELY TORBOFHERIEED

412 FLOPS H7- n 0 ERBSELAMMBIFIN TN X
7 I\ TH FLOPS il R &5 KT % RDTAEML HPC
WHEZHEITEREDETEHE F-IRNERBID TORBIC
BHHLTL 3, 2A—N—3Ea2—FTHEHEIERIEES
1/O iIIEMIL T OMBIT ST 5y — AMH o /. T DR,
ZORYKRIBRRNE SICED NS, HDD & THESEE
HEMBEBTIAHOT, BV TOMRO ‘iﬁzﬂwmﬁeﬁ
MEBICES.

3.4 ERREL UT@HWMJK v Bel
FEEN SN HPC ISR TIREREL D FToOMBON
R THmARBEINDS, CONFBRI/OM Y T—
ADHREERE TELICERERBEIED, FHEREA
gggwu?atxa?awﬂm D, hwml%lxiﬁ&ﬁ&%
3,

3.5 FIRBLYTOBBOVAIT Y

ERONY REIGERORBEBOR-T 2 YBEIZBIT S
HDD i8N TREBSHT, ERzHONDIN S FERE
RELD FOMBOLAF 2 bHETHEIDLEND S,

3.6 TLB MAh/X\—FIfEAmEYy 4 X

KERBRTEFIEELBFRICT 7 A THHELE HPC
BATIITLB 2 AeR—I 7))V bMRRICRET D5 —R
MHH, FoLILRAZEFETIRNENLTOEYHIC
HBWTIRHPC RATE- R EHMEMHERVNEWIBRICR
%, TOBRHITMY 2358 & LTI TLB MhN—TIHEis 22
H4 Zi&oT MPU OKRERAEVICHTZ8HHRY >—N8
RERDIZRD,

4. BH8PRTF AL TORFREER

R 1IZRUEN S 257 A ETOMBETRRIHEORR £RT.

4.1 RO BMVBEX—NR-23YEa—¥

RZ MBIA—/—3 2 ¥ a—5 BEEEO HPC MR
DERTH A, BAETI PC 7 5 A5 % BlueGene/L %
DUFITIEN TN BRVICH B, LAL NEC & Cray @
2t E o THEBHEGEAMRB I hTBIEAZhTNS.
ZOHEMITHCBRENEATY VAFAIKAON, EX
D¥—2 FLOPS £V v HAMMRATVWAT I r—a
DEPHUELT/OYSTEYF L EBET DAL D — X%

BB TLBEMSEEZSND, ThoDT L RHBENSD
FLOPS &N FiBRPERBERONS P AEMHFLTNS,
WERE <S> TNAHBLEBBTIHNRAN S M EL<
TEHIENTERLNRIKS D, Lo TRY MIVRIX—/—0a >
Ea—F OHRICE LD OELMIZES T ENBRIZES.

4.2 COTS PC i MPU

COTS PC i+ MPU. & HiT Inte! ® Pentium4 Xeon 75
SIRENDHPC TS5y b T74—ATHRPCOIIRFELTK
ERKRELEDTER, TNETRSOARELERBS T
BIEMBASNTLIEDOTECC HITHIEL THEY—/N—
[T D Xeon MHVSNB Z EMBENo72. Si&id Dual 37
{LZ Nz Pentium D ¥ AMD @ Athlon64 &0z MPU &
FORNINT A= ABIUTRNIARA T4 =T Rk
0. HPC R TLREFAPOENERD I S AP IT—BiE
bhtneExShS, .

ZDHRFEL T Pentium D DHEHRRZR 1 KRB ETH S,
COTS X BHENH O TR —N—RLbDb—
BUMENBSRAAZENHSD, LHL, DTLB MHN—T
EFREMOAREIDF vy 2 20Y1 XisE COTS MTDOH
SELTHHENTLWAREMS S, ZZIZRINTWS
MENETERLTORVWIEICEETRETH S,

4.3 Y —/<@iF MPU ]

H— N MPU & COTS PC @)V} MPU &He#k LTl <
OMDRTHPCIZMNWT WA R ERD, TSI TR TLB
BHEHTTRRYT 3.

4.3.1 Intel Itanium 2

Intel @ Itanium?2 (1G4 Top500 VJJ‘_&’&‘ HEHBLATA
LETRAZEZOS 27 EZLETTETWS, TOXELSHEAIR
F oy atd ANKE NI LITEDHNIEREC Y
A4 XK ERERNBLT IR E, TLB OAN— I8 A XHtH
FTHORE IKB HSBAAGB LNIERKBR—-IHA X
EYR—-FLTNDBIENS, ABROATVELELTS
HPC MRtk & HEX 5B, |

4512 TLB BRIz > THED LIDTLB 32 2 b 1),
L2DTLB #£128 > k1) & COTS PC Bl ®D MPU &A%
<DLy bYEHT B, 4GB OR—IH1 XEALNL512GB
LOBEM%E 12DTLB DI RELTTP VLA TESD, LMALBE
FITIR=T T H I FEDY A= AT FHBORKH
SEQEIRMBBANTES Fr—ARENEFASND.

4.3.2 ®Btili SPARC84 V

SPARC64 V¥ @ TLB 1. mTLB(main TLB) & o
TLB(micro TLB) O RN S#HKEhD. A—IH X
8K N1 by 64K /31 b, 512K /XA b, aM 4 b0 4 i3
%YR—r$5, mTLB iX. RAM #8& CAM A SR
N3, RAM fifi3, 1024 T2 ~Y), 2Dx2A v b7V
754 THWETHD. RAM B2 8K N1 PR—CHUHTH
3, CAMBRIZ. 32 T NUDINTVILTTF4 THETH
3, 8K N1 FUADR—TH1 XD bUE CAM BiIcR
BY5, 4 TLBRLI Fyy> a7 TBNRLT51
S EEICESIT B )0 mTLB ORESIE—T, 32 &
ShIDINTVI T T4 THRTH S,

&£ 2T, 8KBDR—TA1024 T bYT8MB,32 T2 b
Y@ u TLB % mTLB 4t 4M N D R—=TH A XTHIN—
T HLAY 1 ik 128MB T, &t 136MB T#H Y. Itanium?2
13 EERTIZR LA COTS B MPU & DIdBEIZKE N,

4.4 Cell Broadband Engine

CBE K 1BM,Sony,Sony Computer Entertainment, 3 @
A ANRETHRLAATFORTAF T 70L 93 THB,
8 DM LI RENREHR 37 (SPU) & Power N—ZAD
a7 (PPU) %##%5. 4GHz 28X 5009 7 AE—F (8ifE
BHER) LRIV RINBESIBA—NR—02Ea—FES
DIRPNEATRFEEFERL TV, TOAE) PAT LR
XDR DRAM %281 > b to 1 > FTHKTHENIEDT
GPU IZIEWED Lz 5 T3,

CBE QAR XIZBHTED EWFTLBHE LoRRIT.
FLOPS $ 1 DO XREERICBNWTHENTH S, thoP R
FANER 1 EDIZH 01T L, CBE B{EMEOHATH
0 1750 IZB &RV, Z 22 CBE M$< ) HPC KHICH
WTEDE ETIIRA TR MBEAB D, TR T
NS REMBOFAMS B,

VTNE A ACHRIGREDN Y REOF—2BHN TR
RATIRERBIINY 77 & LTHRIEThIER< 20T, 20
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Cray X1E!) $X8i?) Itanium 2 Pentium D Cell reference set® ') | nVidia RSXS!
COTS? Custom Custom Server COoTS COTS GPU
EETS 1.13GHz 2GHz ' 1.6GHz 3.2GHz 4GHz3 ) 550MHz
¥ —2 FLOPS(64bit) 18GFLOPS 16GFLOPS 7.2GFLOPS | 12.8GFLOPS >26GFLOPS319) O0FLOPS
E'—2 FLOPS(32bit) 7.2GFLOPS | 25.6GFLOPS >256GFLOPS®4) 1.8TFLOPS
FRA1CEQ 34GB/s 64GB/s 10.7GB/s 10.7GB/s(i955) | 25.6GB/s 22.4GB/s
ERBEDR 16GB 16GB 8GB SGB 512MB 256MB
EEREH//FLOPS 0.84 1 1.11 0.62 0.02 n.a
£RR/{> FRI/FLOPS 1.89 4 1.49 0.84 1 ) n.a.
THOEBERES R FUAERARRB? | ¥*ORNER? | 0 0 512MB(SO-DIMM) 0
FTHONRCFE 4.8GB/s 3.2GB/s 150MB/s 300MB/s 2.6GB/s(DDR2) ?
: 133MB/s(IDE)
FHORE ? B 10ms 10ms ?(DDR2) 10ms
) 10ms(IDE)
DTLB »th/ (=B | 7 ? 512GB 256KB B na

PSS < OPBAEEIL L. Ll HPCEAD L SI23
RBHOSRIBZRIFLBHRBT 5L 54y —ATRID
EEAEELT 5. :

4.4.1 Mercury CBE X—X 7L — K '

Mercury CBE X— 27 L— K O R 1 DT L—Ric 28
@ CBE &L . Th5AUEHEIC FLEXIO 12Xk > T 20GB/s
S-ABBINTVA, L — KB PCI Express x4 81T
TL—EHRkD 2 D Infiniband 4X HCA ITk higgian
%, BHAOAE) Y 7y MIEN, TORDH DIMMnet %
ENTaFEREN. :

4.4.2 FECel UD 7L Y b

WZCell ) 77 LRty k (CRS) i 2006 4E 4 FALIREIZ
IEHTFETHS Cell ZBRLETOINAT TREBIRED
V7 Ix7HRAOFY FTHB, 1/0 TV PELTE
MER/ERA > —T 21 ZAEER L = Super Companion
chip ZEHLTW3, HPC AARIZIIENSDI>F T2 —Z
BRIBEALBH®RELIHRNADDR2 D SO-DIMM Vv b &
LKL THL30OT DIMMnet Z# 5T &3 A fEENH 5.
HDD AICIDE A1 % 7 x—X (ATA133) MR I TWH3
DTERES SO-DIMM N SIXHB TR LOINRKERETF—F %
#5 HPC A& TiX IDE EHD HDD MBIV Ry s &5,

4.5 GPU

GPU ORI DI B NESFE H TR I H <, £
Nz LTERBERRS R0 D0, ERE (EFFAEY)
i3 nVidia GeForce7800GTX D& 512 CBE F#® 512MB %
FobObLHB, TITIHF AT SMD MED CBE it
GPU IZifV#%H 7 5. -

5. CBE @ HPC BRIRASIER

ERTRIEKRKROMPUD ML > FEBALRKRLTNS
EFA5NSB MPU LLUTCBE 2&0HY, Thi HPCH
?l:ﬁ)ﬁ‘?‘% CLERBLT, RREMADREMSREER

%,

5.1 CBE® HPC BEROEH
CBE i MM EER AN RGTE I AR 256GFLOPS EH L <%
NI EERAAT, TORIRRS TN TI1 ALEh Tl

SRR B o i, BU S BURIEE & (BHIE.

DEERZ B2 EON., BME 10 58105 CBE I3 HPC
RAgizi3mpianet T8 <Mhhn s,

LAl BgBRORE EREROBKDEINS Cray X1
% NEC SX-8 DEH 70t v ¥ & Db CBE OfEHEERE/N
HITEREII® <. CBE % HPC AARICHS Z&IITRAE
TRAATHZLEXD,

5.2 CBE @ HPC GRS ORH

BB I B L TREREN S FENEd THRET, #
BOR MRy 7125, EREARMNED A2V ETMIRE
EBZDLTHDD ADT 7R &ip3 eIz g Lo

N2 FEMHRICET T3, ) :
1FLOPS B2 1Bfs LW HRT b v L CHENT
ENT A AH503M 5THIE CBE OEEN 25.6GB/s 20
TREMERHMNGRBENEINS DAL THANIRAS,
UMmLHE CRS Tid 512MB &1v5 GPU #4d CBE @ A

TV LAFAIHLT, IFLOPS $7=D 1 X4 hEWHHS
—DONS D ARREES Labihid. 20GFLOPS BET
LRFENMZBTEDLTFX 5. 2EB. CBE ® HPC i6H
EBOTREHENF v IDEL DI 3P, AT R
;A@&iﬁﬁf{—wi ERMEEICH N B CHB 2Bk

3,

CRS OXR©E&IL 512MB UL T, TN lokEx
OEFETVEATHLS52 HPC ARTHRAS v L > YDt
DI ERTFEDRBIIMZ ZERMETHD. TOkSH
CBE ® HPC ERIZBVLTRBAXOBETH 2, -

T, EORMICH UMMM TE 2M0RmE L
T BWFOZDON— ROz 7P2HATHIEEZBRD,

5.3 i-RAM DEA

5.3.1 i-RAM D#RE

i-RAM'" & 12 GIGABYTE #AMHB LT3 SATA 1 >
& 7x—A2koT 440 DDR DIMM 27 2 LR TEIZL
TNy FU—Ne 279 TR/OLYILF4 AT THD, Bk
HIFEA T VSR 4GB THB, PCINAEXABLUR
SN RGBEAIZANS,

5.3.2 A7v 7774 NOER{L

i-RAM i2 SATA 72 DT SATA~IDE F8 %A\ vhud CRS
CHEJMNAEEH R 53, i-RAM BEFTEHRA B (%
A CRS) 5 ANIEN— FMIZIZ IDE® HDD &L TR
DOTHIIRIANEFETHS, HDDIKRAT v T 771 1L
EZEDEBTI-RAMICLD AT v 77 71 L ORERLNTE
5EBZ5ND. FHICBEKNA HDD & HBIMIZE< RS
DT, R—=T /RO EBETIRBMCRBT 219 THS,
725U, N KeBIE SATA @ 1.5Gbps(187.5MB/s) 2% L8R/
DT, THhEERBODLDTTI/EREHNTHPCIEAT
BIERETFTIRIFAGREFIASNS,

5.4 DIMMnet O;EM

5.4.1 DIMMnet DRE

DIMMnet i3 DIMM 20y RiCEHRE NS PC 52 ¥
BRERAXY "I~ 425 T7x—ATH%5, DDR IZHELE
DIMMnet-2'213014) 53Xy R LBRIO T 7 xy FRIES
HTBARYESa—IVEHND LS/l BEEMRHD
DIMMnet-3'9) §2 DDR2 2O b IZ#tid 5, &£>T. CRS
KHFMAET 5 L2DX LTS, BRATY A& 4GB
@ DIMM # 4 M E TEFL T 16GB £ TREMNMLE LT
B, FHB7 7 L AEBGHLL THyy 22 R—2AD MPU T
SIEMITEIRMAIN 5 /2 NAS CG™ ) HPC ISR RE
F—=F R—2BR N T BWTRBZN D FIEE KRGS
TELHREXHT S,

5.4.2 RAM T4 RZ RSA1&NLERD v THA

CBE D AE L AF AKRICHET BB—0 DIMMnet OF)
M. DIMMnet 2 i-RAM QLS IZA7w 7771 LD
HEBHELTHWBHIETHS. DIMMnet iR Z b s
N— REIZIE DIMM(ERE) IZBATWA 2D, TOFEET
BATy 7o 7 A NERL TEMTERL,

% ZC DIMMnet T2 DIMMnet L0 A€ ) O BE
TR —BAEN—RF 4 A2 ELTREMITIZ RAM T4 A7 K
FANERKEL, ZTORMEENT 1 A5 LICZAT o TR



EHRT 5.
2N T b2 7 MR BREEC Pentiumd X—2A PC LD
DIMMnet-2 IZBWTHETULTHE D, R L TOMENRER
TNTV3, EORMIIIREE 1 ShBI L Lo T3,
CRS iz BWTHTS ORI H 25 ESNOME L REI
SHOBMTH BA. Linux K—A T CRS ML TW3H
s, BHORRTEERBEVWESL TS,

5.4.3 TEHE7 o L RARBHEREEFA

CBE O AE®Y L AFARBRIZBIT BB DIMMnet OF|
AZiER,. DIMMnet-2 28RO FKRDERHFETH D, F
W7 2 L AWBHLREDRIATH 5, ]

ABAEIZ. DIMMnet EOREREHELE (DIMMnet-2
ETH 2 $0 DDR ¥ SO-DIMM) EICHRE hicmiioe
L. SIMELIBERY MILOo—RAM7a 2 RERWT
DIMMnet LD ML LT ASIERTET—F DA EIUR
(gather) L&D, X7 MYV IR Mo KB RPRERE LD
R Iz 5382 (scater) M TE D,

& T. DDR. DDR2 EN—RA M EMEVSHEIZH S
DRAM Diffifb & & bz AT 2 EREEMOWBOF v+ 2
D54 84 XOMWIMZ & BL I BEFEFRABT 7 L RH%
BEN3ERAICBLTERT S, Lo XId4%R 128 X1 bY
7 7 EALRINERSALF vy L aFBRHUIRICN LT
ANA FRULMHS F—INBENLILFUER7 s 2% L
B, N PRI 2 Bltm kTS,

CBE QA 70t v 4 T#H5 PPU(Power Processor Unit)
HFvyraX—ATH 5k Pentiumd FRIC LD ES
NEDEEFHTESD, —F. CBE OMELBOPHERD
SPU(Synagetic Processor Unit) i+ ¥ aX—2 TR,
LML, SPUDDO—H)AEY & EIEHEMH O DMA ik % 128
N PBETRITEZ20H 1 N1 PEUTRITT20013E
AERLBMADRN S0, EROBRIMNIIFITOEE SPU
THERTESREBEASNS,

—7%. Pentium4 X—Z® PC (2 DIMMnet-2 23 L /238
&1k, NAS CG RFT¥—2% Wisconsin X FI—-H21H
WTHry a5 8759227500 8RITLT—RIE
ERFLAEBER 1355 1/2 KMERHET T 5HRHH
HEANTWS, CBE ® SPU ILBNWTRF vy 2 axX—A TR
BV IDX I e—RitE L DLBEIE<, EROEEET
BAECAW, 2EL, #hifoBhditETERNS D,
ESMOHBRESROWETH D,

6. JARENhIHR

A §Tid DIMMnet-3 & CRSIZENF LAAWBBIINT 2%
HLEBEONMBEOREERNOHRIZONTERT 2.,

6.1 FLOPS $7-VOEIRESH

BEIIES L REBRREOBORBEL VA, RIAREE
ZNHLTHDD 27 7 EAT30ERRLUTERBET VX
I2ELER NS BREBEULL T2 2) 25T 230 kIEE
AERH DIMMnet-3 Z2EFLABE. /—KHEDBK 16GB
®INT 5, ZOBATED CELL(512MB) MR T, A5
1332 HFoUENRIND,

& 5{2. DIMMnet-3 2 DDR i InfinibanddX(2GB/s) T
Hhizigkia i, 0—#/00 SO-DIMM i) E— bd SO-
DIMM $ilgt% 7 7 L AT 2D F NI ERELEIEN,

BElz DIMMnet-2 £ Y £— b /— KD SO-DIMM %Y/
7 MYICRO—ANOERIBZAEZ Y 7 FBERL TS,
TR X 578N 5 DIMMnet-3 21384813 16GB X
J— REMERBERICHYTILRAILLIETH S,

6.2 FLOPS /=Y DR/ Fid

WEICTS EERBAREODORE(LLZNM. NAS CG
ROFT—yDERETF—F X— AT 5 Wisconsin R/
FR—IOLICKEBET Y EREEMTHT T r—a3 >
NS B840 S0-DIMM ADN » Fifiid DIMMnet-3 OF
Wy 7 AMLBEERLS L REITmET S,

BfktIZI3. CBE OB&IZ 18 N1 AT I 2RAETID
HINARDT7 I EAZTIOBEUN Y FHEHRTZO
T, BROYRVEELBRE AN CORIEMD T AF >
EERBF—IX— WL THFAIBEGIRMTEOND R
$BI 32 fEINNT 5, HWHEICBL THAEENIEIRII/NK
BN D) YITOT 7 ERETIN, ZORETHAMT L
DIV R 16 15050, 83.2GB/s ML & L THIET S,

—%. CBE XR—ZAD L AFLT512MB ML LOBFI2 (k%

FOEATBL I — AT EWNY FEILHDD @5 >
LT I ABO/NS FEETEREN S RESMET L RkE
(RS9 PRE) 12185, HDD QR L— % 5ms &
T3E 10ms TAKBDOR—JDATyTT7 o b« A0y IA
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