HPCI Gt EHEZ B =
SO HPCI FHEHEED &H Y FIZEET S
WD —F 2T TI—T

EEXNRA7 V5 — 3y
BT T O—x 0T IL—THESE

YR 2549 A
HPCI GtEEZ ER
SEDOHPCIETEH#HEDH Y FIZET IR T—F T T0IL—TF
EXMNAT7 IV r—aviked 70 —F 07 0L—7



BX

2= = ol 5 Y 1
B1E RA—N—OVEa—3OEZEFADRLER T s 2
I =% [ == - e o = N 2
1. 2 =T A VTR UDEZEFUF oo eeeeeeseeeeeeesessseen 2
F28 R—N—aVCEa1—3DEEXEFADTKREFTREZE s 3
2. 1 BEZEFRUFDIRIR oot 3
2. 2 BEZERIBIDIEFERRLE oo 4
FEI3E EXRTHAINDZT TV —2 3 VOFEREE s 4
O B 5 2 3 AN - e [ =1 4
3. 2 THERY TR T T DIFFERBEE oo 5
3. 3 ETFORART TVT =23 UDIEREE. .o 6
3. 4 F—TFoV—X-VTrTxT (0SS) DIFFERZE .o 7
ETAZE 7TV 3 VDBRANSDA—/R—O U E1—2FBOHAE. ... 7
4. 1 WV IS z7EERTOTTVEFEEDBE R e 8
4. 2 TRV T BRI D TITRT B ER s 9
4., 3 BETOTFT T EDBERARIE .o seeeeeessseee e 10
4. 4 EEFBA7TI)5—2 3 0FREEE e 11
g3 SR S o Y N 12



FE oIz

A—NR—AVEa1—2FANEYIaL—Y 3 v, iR, HERICIEARZ
BTOBINFRE LT, BERMOKLBOFITE OV TRAIR SRR FEE
THd, MATEHEEDILKYDRFIZHEWTEHE - 3Bk - FHEDO ToER &Y
Tal—YarvTeREITEHILICKY, DHRH - DEMNICHLVESORREE
EHTWD, £, MODHEROBENDERICZHN, RLGYEICEIT IR
FODFOEE, EFORRBAELEEEFNFREDEARNGEAER—XEL
2o alb—Y a3 UnmREE R Y, FLOMBOMESCEEHDEDONRLE
EEFMICFRTEIEATEDEDEL>TETCWS, MAT, EvIT—4
DEOBRET—2ONIE - BT —2REREIZEALTH, X—/X—1O
VEA—ZDHAIEHRDDOHD, CO, a2l —2arEELHELT,
EERZCBTBDZR—N—OVE21—2OFERANELH T, ThIZLDH =
A ) R—=2 3 VORIHMNEIFEI TS,

CDEIBERDLE, SREDEXRRICETIRA—N—O2E2—20DF|
TEARAEREL, 41/ RXR=2a3VDRIEEMEL TN =HICE, EERNFIA
$577)5—23y - VT bhoz7 (UK 7TV r—30] £0W5,) @
BENRAER N, EXRICBTHAA—NR—aVEP1—420OFEREFK, R—
N—AVE1—RFETEFINDITIVT—2 a3 VvOFERES VA THE
ETEAL, LEAST, 7FVS—3vn0bYAEREAZ, R—/X—3Y
Ea—2DFAREFRERTTIVNENDH D, CD=o, EERINFIAT D
TV g—3y (TN TEERMA7 V75— 3>] E05,) OFAOERK
BOFRORR LITLICENICH T HHERFEG EICDODVWTHERETL, [
DOHPCIETEHED H Y SICET 2T T —F o 7T I —TF I DEmIC KT 5N
, BETV—FVJ7T7L—TOTIC TEEXEMAB7 TV Tr—2a ViRt 77—
FUOTL=T) (AT THITWG £S5, ) AFREBEINT,

AKYHT WG TIE, TI/HX7—ILER (2020 F£t8) ICEREEITWDS, &
50, ERIEOEOOEIMHABELEREIN TSI EAEESIND, TRY
Jhozxz7, BEOFOP Y bTHRHESAEZ IV =23 R TETORA
B7I)r—rav) WS, ), A—TFvvy—X-vThruxz7 (0SS) (%)
DENZTNIZEALT, WRTREEDE S BELDNAFEZLTVSD, TVHRT
—ILERIZBT2ZEN0DELAAICEATIES I VR ALDT T Ir—
SAVORRENEDL S BIRBECHRETEEZR >TWEINERAEL, 7
TV —2a VN ERESNEETCOBEEZERALELT, XBEO0HYFER

1



ELLTFHLEDE,

HKAREETIE, V—RARNEEINATWET7Z TUr—>avnS5s, B0
BT )= 3 SO ED%E, 0SS EFFLTLNS,

F1E AZ—NR—aVPa1—420EEXNBOMAEBERT

1. 1 EXFRAZ#ETHHEE
[FE FLCHIZ] THRREERZEOHRT, BELRELTR—N—aVEa1—4

DEEFNAEZBEBNICHET 2ERHELTIE UTOZEAETFLND,
A—=NR—AVE1—ZDOFERFAICLY, BLIEOEBRNLEEFS S
DRIENEIF I N D,
CEERTOR—N—aVEa—2FArELLIZKY, R—RX—0VE
A—AAREREE, TV r—2avEERVAIRACEES %% (HPC ¥
TURGE) NERL, 2L LT, BEAEDX—N—avEa—T4aV
THEMOFEENOEIEIZCET D ENHFIND,
P A—=N—AVE1—ROEENANED C & TRHEN TSN - BFR0E
ENBRIEIZRY, TNETHATITANTA—RNY I ENTBHIEITED
T, REZFIZBITOHED IR IHIERNEFIND,

1. 2 U=TFTa VI UVDEEFNHA

EERTE, ERANICZOBRROER MY TOFHERDOEAD 1,710 1 1
100 BEDEESD (VY —R) EAVEFEICHT 2RIEAENTHLA (TFH]
DEXFNAEHIZEDE, 1,000/ —RKhvs 1A/ —REFIALEEEEHE),
ERIAARLBT LGS, BHEROERLELEZEE LAEREHRARAERES
nNd, HB27 TV r—2 a3 UHRAEINEEE, CEOEBENLBEERTHO
EHOT7 TV r—23arDEFTICE, REIOHPC 7570 FH—EXPRENE
HTEELEFAEENMEDNDE I EIZHRD, B, V—TarvIix>y (RE
BT M) 2IBAELEHPCIERACNIZHEETEA, TI/FRAT—ILER
DIV—=T4VITIIVIZDOVNTRESEERSIND,) FEXRWICIF LEDOEH
Tt L THINIREEDTHZA, NI S 3 TERALERIHECS
WTlE, EIMHEOERBRIZEVWTELONERRNELICEREINS Z & HEH]
BFIha,

ZTOESBREMAREERAECOEREREFZADE, EESNET TV r—2
AVICKBAEREZNMATICERAET D 021E, RIEMARICHIADZ)—T

2



A VTRV VDT —FTIFrIE, ERILEORICERESNSGFAEROT—FT
JF v EHRNMMEDTWVEDTHDIZENNRATH D,

Ihlz, LROBEERFADE, HABRICHA MY TLRLOY—FT 4 >
TIVUNEELBETNE, YUV UVERIDGETEIEOA, FEOESE
BENRIEIZETDRIBGNT TV T—>avIEEFAT, BRVEOEENAT
TV —2 3 IFCYBIZRIZBENLH D, TORKTIE, EAEE LTH
REbyTLRILD)—TA VIR VERRE  -BEIDHLIE THTITE
EEXEROMEBEICE>TFHROBREFEH LR ZHODOETHRETH D, =, N
— R 7ORBLETTERDLLE LG, RAKIC, RN TLRNILO ) —T
A VIRVVEFALT, BENZETDIENAEBROT S Tr—>a v ERE
LTWKZENEETH D,

FL2E XR—N—OVEa1—FDOEXFRAORREGKRE

2. 1 EEVNROERK

WE, EERCETRY I M7z 7HARLEZE(FHAIATLED, ZOERA
X, ChoDV T Y IT7IFRIENTRIZTTOATEY, £, T - RX+b
WMBEDOHEPCHR— ML RELTVWEINLLTHD, A—/X—AVE21—452D
FARELE LTI 64 A7REOUINGFREICKDZ/NILY D a THAFANE <,
S, WHRBIIXELRDD, COEBRITFENIZEHRIOERDNS,

—h, KREALFIEIZELEDE, YIal—rarvoaHEt  aBEELLLTILF
T4V IR RLFRI=LBEEZDY I aL—Y 3 VOEAIEIZHEKERE
FNEFEF->TWS, LHL, TRV INTIITOELIXER I 7HICEE L=
TAEUABEBERTLINT, MRY I b7 CRBELIAEEETT D
CENREERILEEC, 64 ATREOUINNFEICELEEF>THY, TILFT
APYTR RILFRT—=LBEODYIaL—Ya Vi EEFEAMICHASA
TWBAKRRIZEGEWL, £2T, TOLIBRBEREMLIMEIZLD P TaL—2 3
VOEEL - HEROBMOEZOIZIEK, FHATI7Z7OHRAOOTT, BSOBE
TF7I)r—3 00 0SS (UTFIIEIa7U%E LS, ) #FBELT, 1,000
A7 HAITEFERALEEXRRELSGFTENEILEHRTE LTERES A TY
5, COEOHOHEK) YV —XRELTIE, RETERE LEZHPCISHEREROF
AMNEATLD,

FROWTIhOFENEET D5HED, BERTERKELTYIaL—Y3 Y
ERRTDEOHICIE, BTOEOOT—21ER, BITOERST, HRONELS
HTYal—YavOFAICHEIKRAZRSTE 1 FT—XHEYHBRNIZH

3



AZBDWEND D,

0SS IZBELTCIRAMABY—ERABEDES X ANBHEEINBH TS —AT,
E7oORABYV ISV T7EERETIEHICIELES CEHELAMIINDIEDEF
HEh, AREFADOVIFI 7 OHFORR, EROEHOEHEMET D
NENDH D,

T, EXRCTEEBRTERALTCWSIY I NI TERYHBRZ 256, Wil
SHEOER, FENKELEERTIEZOD /) INI0OEE RAT 4205
SAL—YavOAANT—RAOER, YIalb—2a  iER0OKINE LR~
DERBAEDRFA G EICEAL THALGLIR MDD RIZCEERTIVNELND
o

2. 2 EXEVAOERZE
2020 FEO T VYR 7—ILERIZIE, RED =1 0 110 BEDREHL%
BT BHRA—NR—AVE1—HEXRTHEEATHEERINLZY, H5 LI,
HPC /50 RY—EXRBEEFALEZY LT, EHIHIATLWDIEDEFE
ENd, £z, 3OIKYDOHFOREE - HBg - Mo Xt Tyza
L—>aVICkERORBEIEICEA, EEXERICBTFTDHVIaL—3>0
BEEMEFEITEIBEFO>TLILEFRINE, COBRIZIEK, LITOKS4HF
AN TV EDEFEINDS,
CRELECHEBEOHEZLZH (HTHHHF) RAKFICETLT, HETxE
BERRTDHEOHONILI D 3 THRINEBENERT S,
- KBREAINFEICELY, SBE (BREEAY VL) FECERIESNE
SHEMNETIATNS,
CIHRTETCVWAVNRREREZELEILFIADYIR - RLLFAT—IL
WEEMTTEHLE5%, BEAYIaAL—Y3aVvHERAEL, HD0FE =
AT T —XRIZH D,
LEDKSBRIAICHN, FERBICBRGEDT—2Z/ROILEITHEDIIENTF
HEhad,

BIE EXRATHRINDZ 7 IV r—y a v ORKBE

3. 1 BTG ERE & SXEM
EEXERTIAING 7SIV r—y3> - YI b7l TlRY I D17,
E7oRE7 7V r—3>, 0SS RUA UNTR - VYT hTF7IZKAIESH
50, TOWTHIZEHBT S, TIVHAT—ILERIZEE SN D EMIGHR

4



HEEBET D,

Y, TUVHAT—ILEBEROR—NR—O VP21 —FEAREALFEE EBIZ,
J—F (CPU) O AZ—OF7 N EH, HEPIZA T MHEEEIELTEIEEZZDL
N, COEHT7TIVT—2aVvOENHEZHRTLICEANETEITREL L
%, BFic, BEEERTRIZCHAVLLNATWEIE - ik - BERBTEDT
D —2 3 v TERRINDIHAEEREL, RROFTETE, E—MRELET 1%~
SBEICHRDZENFRINTWVDS, £, DFFHHFE (MD) FHELED LS
2, REEOYIaL—Yay (BREHOBEESHE) 27 58%k1H55
P2al—Y3arTlE, KEBREFICE>TEEMRAT—ILERELTEHI LI
TETH, BEARAT—ILERECWMBPIEE—MICHLYL, 512, BEGFEH
ENTWE 7T XALIZE > THFERWICKRELIMEIZELTONENDE O
EHY, 7TUr— a3 VickoTERARELIEICAMNZZVNEDHHETL
25DEEZOND, T0bb, ME - AMEOERAND, TIUr—3y
CLIZHBBEDERMNMTOA TN ZLIZR S,

IOHRT—ILEROT7 V5= avicdd2=—XELTIE, TILFD
AP RITHIELEY T Tz 7ORiE®, RENNTA—2OFKBEILICHT
5HEMEE VNS EERADH D, Tz, VIaAL—YI3VTRSIT—E4ENE
kb enn, T - RXMLUEEE 1—F1 042712 —X, KBEET—
DA RIEBEEDBE~ADBEENTRICREDLI DD EFEEINE, 7V T—Y
I VOWERERRKTE LTI, LZOZ—XIZHIETEHEHDVILAN—DHE
AE|EHmEThbNEE LI, a1 —42%EEHRH (CAD) Loy —ILA
DEKNELEDEEZDBND,

3. 2 HmRY I T7OEEEE

WRE, EXERCTRIFAASIATWE 7TV S—2 a3V EHRY I NI T T
HY, ELOLEI—FN, BEFBALTVWEIHRY 7 MYz 7% XRELT
HERETCIERTLILEEATLS, TOEHD—DELT, BF0T7 Y
DFIZCEYBADZHOIRMNEIND ZENETFENS,
TEal—YarvoeEiEgn s LTEEIMENED Z EIXEBERDT,
MRY I Tz T73ZDOLSGARAIZEMN, TIVFIRT—ILERIZE, #HE
A7ALHFATEFALELPRERWINFEEZTEAIN—FTEHEFEIND
AN, AN LSS, 2TOFRY 7 Yz 7AKBELFEICHEWONTWNS DT
TlEAEL, Ffz, REEMRIMEICHELEZZM 2o ABEBLGREEEBELTWS
WREFE AR,



CDLEDIZ, BREDBEMNELVWSBERATHRY I bV 7~DOEFHAKRE
WA, KRB IMEDREECS AtV ADBEERRT 2BENH D, — AT,
VIR TRV A EA—HOZ—XBETHY, ZO=Z—XIZTWATLER
FIRENEREINDCLEIEFINDID, TORE—RZLITH=HOEMEN
BLEB D,

3. 3 EOMKT7TIVI—arnNkERE

KIFRWMFIAEEETTLHECHRBELZIATIDEN DS HE, Th
ZRHBLTOWAVWTRY 7 b2 7ORABEEZIZCWVED, 7HATITOH
HhOTT, BFa7T0ENEDLNS, LML, ChETICEEINEZARZ
BEICIFTETDIIENTELRWNED, FHEICEELEYVINIZTEEZSC
EIFELL, AR, BEEENARK B OERBETCIEEYBIGVLEDEND
o

—AT, MRV ISV 7FELEDEERO-_—XZER L TCHAEZED D
ERIZHZ2DIZH LT, BIOEE7 TUSr—> a3 viEEoBRO)—T 4 >
TR UADHIGEEE VO EHTREBNDOHEMNAIRETHY, B —T 4
VIRV IULRILDARYy Y EFRTHZTRY I MV 7THEOKENSE D
TR, B7O0RE7 Uy —YavnBSHBEKREN, =, BIORR
TIVr—2avig, BonNfRHROARICEEFIESZZE L/ RKOON DG E
DEHEHZD, BRBEIAEVABKELE>THEY, mREIZDAEITFEH I &
NTEDRE, OTOP ) hohELDOHRRBMEICFAHLAIREIZE > TL
5, THBIZINAT, S EBER—/N—a V21— TT7 T 5— 3 A%
RYPIZRTAETHINESHDREBHE, BOTSOP Y bMRkHdhTW
PEBEITHDIEEZLND,

MY 7 b7z 7IFBA 50RO EHEE L, SFEGRE, 2—HD=—
R L EE LTEEXEROEEZESLTWVWS =D, BT7aEERT7 77
— a3 vEERLTWEZHIICE, TRY I NIz T7EEFMELDDEET S
R, IMFITAPYIREBEDERY 7 U7 DIFEER, KYREITE
WHTRBYBETILOEALGE, MlRY 7 MUz 7ICEF R VOERN e, 5t
BRGHKEEZEENICHERREL, MEMZLEEIENRALRD,

T, ARECELT, BFORRT7 T Sr—Ya v EaEZ0BRO) —T 4
VIRV UICHET S L, TOBEERNMARFEEICEDLFVA, KE
BENEBETEHEICRDDT, N—RIx7IEHELOVEMILEMEDY R
— MR E LG D, S5, ARE~NDODYR—NETFTEHEL, B7O0RERT7 S

6



Vhr—> 3 &G LHELEA—TUOY—ADYV T NI T7DEES, TRDE=
HIZ, VINIDIT7EFESI—HFOEMALDHODHR—MNERELLR D,

3. 4 A—TFY—X-VYT b7 (0SS) OIFkEE

0SS 1%, V—Xa—FRERFHL, BF - FEFOXFN G BEREFA, RS
HERABEMCREDOERERDHTVNDIY I NI T THD, CDELSHF
RBELDILET, ZHOBENRARE, ®il, Y R—bETS52ETEREDOR
i, RRECHN#HEADRAE—R7 Y IAEIND EVSERAOF ALH S,
el EEI, BHNIZEADEEARATA X (O— FORHBEL - KIRENM
AL - KEREIE, B OHBEILROKET - BT AT LANDEARAAGEE) M
BEHTHY, Z2<DHE, BETOFANAIELEVSFABZ~ADFRLH D,
oDz, EERTEHRY I b7 70ORE L LT 0SS OFAMNEFEFS
nTWd, — AT, I—HFITLIRARBORKRIL, YAR—rHMETNIEL 0SS D
BMAERY 5D, MRV IMNIzT7EEBRLEEEDYR—-FTE, BSS
MOBESIBREIZKDEA - PL—ZVF - REIRAMDESHLHY, EERIC
EOTCEERSICEBRANTEDZELDELEEAE>TOWEVDARIRTH S, £z,
HMERBME LTERESATWE 7 FUr— a3 ondizlg, Td 0SS 07
FUFEGROTLEY, I—HICKDIHERECRKRIL, Y R—ENfTHOIhGE<G>
TLESHEDLH D,

5%, N—RIzT7DT7—FTIFvARELTWKHT, ThEFHTE
5V b0 xT7ORE - FABAEHETSIIZE V—RANANEINEYINIT
DEREMNXRDLNDZ ENn, BFORR7 U r— a3 v ERAEIC, 0SS ~
DEFRIEEL, ZO—AT, 0SS I&, HREF—TFVICL TV T ENAER
RBALLTROLNZNDT, 0SS ZAVELESRREBTHIENEHLILVE W
SEENHDEELEDIC, BARECERICLDIERBIREIIAANEHTH D
iDL, TORRECEREZENEEFET LI LFH LW LICEENIDE
THb,

FBAE 7S)5—2 a3 VDBRAMODA—NR—O Vv Ea—42FFOHE
FBIBNLEIEELETOERMERETAR, TIVYRT—IILBERICAITTEER
CBEFEZRA—NR—aVE21—2DFFREHET LD, EEXFNRTT) 77—
DAVORARIIESIHBINRNED, S5, FOLEHICHFIMEZIRENEZR
Lz, ZOB, BIZ7 ) 5—2 3 VERARICETIEREITTIERL, 77
Jr— a3 VvOBEODEZAPTIRY I8N T7TOITA4 2 AEREEIZDONT

7



HRET Lz, UTICREHEREZET LD D,

4. 1 MRV I NIz7EETAT7TIVELOBER

MRY I Tz 7E AP Z—XRIZE IRV AORE - HREERIZHKE-T
WE - mESh, BFORET TV 7r—2 a3 VEBERNAGER (HZIEKE
RAFME L EEFAREE) CE>THE - &E{fEh, 0SS FHEEELI—
Q2T ADERICESTHE - 8EEINTOWCIENERTH D, 0D
T, HICEIORE7 IV r—Y 3 vIco0TlE, mlfbahd, miky 7
O 7ICERYRAEND, HBHWE 0SS TBITTHELREIZELELT, HHHF
RUEIZEIZIELTWSCEDEH D,

UEDES>BREOKRREHREZ, TRY IV T7EETOT7TIVEDAR
—Fy hEFELNE T T —XTEET S L,

- EACBCERLEOFIO I —ATEEICHEY I bz 70—80E

ELEEZ7O7 T)EMEDND,

R ED T —RATREICETIO7 TUENEDLN, DT —XTE

(XRIIFHANGNTERT D E, ERT7—XTHELND,
CEEBB, BB, RIAMRIYLUAIO I —XTIE, EFEEOCTOD Y
N (EBESRNLERRE) FI2s0T, EANICEBERORITEBELE
FYEENEE TO7 TUENRERIND,

Tz, A=Y eIV RT—LERIZEVWTR 7 U T5— 3 Uhh
N—F 35 7HTEIEST S &,

- HEIATHIOETIT7EFNALEAFREGUIEGFE LT TIEEICHERY 7 b

TTT7MNHIN—F B,
B ATULEOKRRRAINGFECERBT R EFEEICETOT TUELD
N—T 3%,

ZEERD,

FTiabhb, TRV INIVZTEELINDEXRN-_—X (EA7z—RXD=—
R) 2BR/LTCHEEHEDD D, BFORE7IVr—yaviE, w77
Dir—>avEREBETIEALED, TOBFROMY TLRNILOX—/NR—OV
Eai—%, $bLEHERDELERIZEVTERAICHIAIREND X —/—1
VEA—REFALEEIMRICETEI 7 TV T—23 20T RETH D,

ZDrH, BiF, LROKRBISEEZBEA, BN - £EEWNLET7TUITr—
AVERREL T RBELD D,

UT, LRBOLSI BT z—XRCHDET7 TV r—avicwLlT, BENE

8



DESBXFEINEH ZEmLEBRELLHD,

4. 2 WRYIMNIZT7ICHTIZE

MOV I bz 7EBICRILE D ICTbNTHEY, EERIZBVLWTEE
DHADCEHDOEELG /) INIHNEBEINTWDESH, MRV I NI TR
WHRBTHALLEVWEWS Z—XFEXEL, COERIESEET EITRED
CENFRIND, LHLLENS, YVINTZTHNAFT ) TRFEShBZ L
NEWNS, A—FEENKBEELIMEIC ST DI ENTET, £z, B
TIEHAROYV I T 7OREECRN VA E REBEWNREIZV I NI T %
BELEY, Foa—ZUJLEYTRIERENTDICESTND EIETFVEL,

O, TR OEEFNAROEERUVIAXE L5 SHIEEICERT
5L, FHEBN—FRIDZT7ORFBICEEZ->TIE, BON—Foz7RY
&k, Z7FV5—2ar0RBEWIME - KFEBIEOERCZOHFHRON— R
TIT7ANOBEFEOABERFOLHOEELE LT, TAMY R (7FU7
—2aVOHUREAECHRIENTEIERIE) 2&T, F#EITSH7 TV r—>ay
HREZECZOT7 IV T—2aVvEFRAT AN TN EZFIATEZOIREEZE
ZBPENDD, Tz, 7TV r—av0EELEZBELCBHEEFET D
ZIZR L TIE, EORNVADPHGH LB XBEEF I BETH D,

LEROTAIMRY REBREIF) T4 I UVESEOHPC O R T LIZHEET
5IENEZONDD, BUFRECBEIALZTRO7T ) 7r— 3 UHE
BRIZCEZFBAINDRICIE, F1ETENEZESY, EEOHPC VTV RY—
EXPEENRB CEE LAFEELIFIRASIND Z LICR D=8, HPCI X T
LEINDDFHEREE, 7T—FTIVFVYPLHAREIND T4 T T VEIE—H
ZVEENOEOTRITFNE TRY I NI TOSHIMEOXREREET LR
5, COZElE, R—N—OVE1—2OEXFRAEHET S-HD, HPCl &
ATLDEBEOBROEBELEREETH D,

T, EEFRT7 )= 032 -0 =Z—XIZIGCLEHEOCTEELE
HR-—MIKHOTEEROEEZEFLTWVSEZH, N— RV TF7D7—F7T
DFvWIRELERESINLELTHE, ZOT7—FTIVFvICHIELET )T
— a3 VORE - RIANVELEFTORIE, BBEO7 IV r—>arvhEnExE®E
FHEAENS, COBIC, FEET7—FTI0FvDODN—ROzT7EBRFEOT T
T—2avEDHEMEEHRL, TON—RITT7TOEXFAEZRET S5
2, N—RIVTT7REEHD VNIV ATLAY I NI THREEELIIaAL—4
EEREL, 1 —YICEERHETEIRNETTH D,

9



—h, FEOXEFIZEYTRY I MV T7TOEHIMENERLIZE LTE,
RFBEWIEIZHE LT ABENEE L TOWDIRREIFWVWAET, FHlz
XFERTH/ — R LTI RBENEREINDE ETDE, V—T+4
VIRV UIZEBRBBEWIME SN AEIAHETIE, EXBTA 2 ZEHN
BIZRDIENBEZSINDE, LHL, YVIMIZITDOIA4 Y REE, BARED
ANEEONT I-HDREETHY, £z, THERBICESVTRESIND
DBEDT, AEIAMNERFT DI EPCRBELIET T r—2a > 05
BRI D LICLY, PRENICSA LV AHOMBEEEOTEERIND
CENEIFEENEA, EERICEBHFEZR—NX—a P21 —20FAREDE=D
21E, BIEMEZDMRENET DZODRAETO>TOWKIENEETH D,

4. 3 EIOo77VEOEREHE

EERATEE IO 7 TVZEICHT HHPEFENKREITVN—AT, ZOFANEER
WL LTI, EERCEVTIHMEHPETRY 7 87 27 OFAHNKEBD
EFHHTHEY, ERINTVWET—23EZVIMNIT7EZFALTERES N
00T, B7O07 TVEEFRAITDICELEREFERZIIMNDREET S
ZER, BFa7FVEORICERT LEI—HTOEESLFENLTIEEHL
TWEWHEDEHDDT, FRZAAXANINYDABIIOTLES ZENEZDL
nd,

LoLaAas, BFa77UFIZOVNTE, kY I b7z 7E0&REHE
DRPH/RY T bz 7ICEGVERN - EENEKEEZETHIRT, XA—N
—aAVE21—2DEEXEFAORERVEELRICERRARGEDEDT, ARE
TTRDLDIIELGL, BEFEZH D TERSIETWLRETH D, TNnI2LY,
EEROHTRARZRFBRLIMEANEFET L L LAY, DOTIEFRNE
MRV ISz 7ORELRICEET DL LR D,

0%, BiE, BFOREE7 V75— 3 vIco0T, B - £EMA
WAREEEHR L CEHEMNABREEZTS LB, 7TV r—Ya voFAXE (E
WPT KT E-ODHEEECHERBENDT— 2 EH/RSENTED S - KRR b
MIBEEEZEDEAEZTSZE, A—H=Z—X0aWT7T ) r—aveExngt
LTHR— MEHIOBELZSTREN MR - BEETSIILRE) #RES
T52ET, MRVINIZTEDEADTERBLAEND, TOEREME
TEIMLENHD, TOBE, EBFO0RE7 IV r—2arv0EBAlEiE0TER
TWKIREND D,

0SS 22T H, NEEXEZEZBLCEIORRT7 IV yr—>avIzihad

10



Lo, MICETORE7 IVr—23avnd”dol sy MERTHIZO0SS I2hBC
EBHDEIDT, TOLIBREAFTIVIRT T r— 3V DOREBRETHIR
ELT, BHN - BN KEEEI DI HOLZNDIZI 2T A DHFTES,
FLOEBELGHEEZRE DILARADHZ HEDICH L TIEK, EPI—HENTX
Ry FEREBEZEMT I ELE LI, B7ORAE7 VS —Y 3 v ERABOXE
EREITOMENH D,
SHENARECHAZENEEENDICELTE, 21— =2—X%2BET S
EOICA—HYERARENBEREBETEIHERITIELEHIC, AREOHICEK
BYR—NMNZIERALHD2DT, TNEHTI HHICI—HREIL TREHRRM®
TEGERTDENLEFND, B, —HOE o7 UETEHEI—Y0
SaZTA4MNEREINATVED, EXFAOELRLIEEDEHIZIEK, ZFDIEFEHL
OETO7TVZEIZODVWTY, FIZREAREZETARLLT, 1—F2EHED
SAZTAERBL, MESN—RELEOTCTOREENDIENEETHY,
FDRH, EHNERICEDIIENEENDI I 2T oI/ LTIE, FOFE
EABMEICED L TORIE, FXEI-—YEOBRIEEEZENE LEEZDMH
BLRELNWSEFHEXEITIAKRIZIOVTHATOIBNELDH D,

4. 4 EEXFA7IIVS—TarvoREHNEEL

EERTE, ERANICZOBRROER My TOFHERDOEAD 1,710 15 1
/100 BEDRES (U Y—R) EAVEHEICRT IEIIRELNTHON, BE
BORBAEEZBIRTZLIEE | ETHRED, TOK, BEBERIC, BEOT S
Dr—2 3 V@ BOEEEZR L, BFEROEIMMRIZHASNG 7T 7r—
SAVORREEBR LA —XFEOEREBNLFTEARS, LHTEHD
HOD1RBREDESD (VY—R) ZAVTEDONTWEZLEEEETH D,
Thbht, EEXFNAT7IVr—2a 0RRHBNAREEDEDICE, I
FTIT—RUKIZHDT7TIr—arvEFIZEBTH2DTEAEL, T - R
APMLEBELEEDHT, EXELOBREEEIaAL—YaVICk>THERTEIZ LIS
BEJd5, TOBROHALNY TOHEREZFRA L -ERERWCHRRARICH
EBHL, HEMERABRORENERINS Z ETRIHERDOEIHAEICFIEA SN
57TV =2 arhNENICEELRSRS, EOSHENERIYHITEMEETS
RETH D,

ZDt=%, EIF, HPCl 7O S LPvW0WhPpERA N TR (CAFET TS
Dr—2avBR IOz VEOEEROD - — X2 BF 2 -ERERNGH
KHAREHEL, TORREERT DL EBIC, BEHIN - EERNGHEEET

11



WICEHHTSH, 7IUr— a3 0EBELRDIER (ETIL, BE) &5
BT DHAEPLCAMBEREIEL T RENDH D,

EHE BhYIC

R—=—N—AVE1—FDOEXFNAIL, 1/ RXR—>a VaAHEE2BLERNE
DEERFHORIEL, FEMNEFMOBRROHE~NDETREDERANLE
BEThY, TOREZHNLIDEND D,

TDEH, AYT WG TlE, CHAETIZAVWEREE LT, EEXFBT7 T
—> 3 VIZEBL, TS —2arv0BRMALR—NR—02Ea—2DFA
REZHE - KRF Lz, TOPT, EXFAOKRRLEBFERATOIIREELZE
MICIBET 270, EXFAOXEMER, 77V 7r—2arva—4H4ELTOE
ERRUVEFEEMTELRIZ7 IV r— 30 FanNaZELTON—RD
TT7RUA, fflR 0SS VI NI FRUARVCETORRT7 TV r—> 3y
DRRENLET I VT ETL, TORR, BL4EICRLEREZECHRES
TRMYEED,

COHMESBICALTE, BICHTEIREZHDELDDODRNY AP —H(TH
THEBREEEENTHRY, £, 4. 3%4. A TRREREDLSIZE
BIZETTEEERVL. 2THRRERBEDLSIZCOUDLPEIRAN IFHI D
FARICHE>TESREREICRDIEMPICTAEVRIZEDLIEEDLSIZE
BRABBENDBEGRI ENERBWIZEENTULS,

B (B7a77VOREEEEL., ) RUANVAUEWIZI—HE, ZOmE
EEPFEZ, RIHEREERL, S5IZEETFEOBTERMEOEBEBROTE
FAREVWIERNGE T —XE, EM - €ERNQEBRZIX L, FAZED
R, FAVAHELNSTHR - BF0 0SS CLEOBKESRHL, K4
BUICEENDET S LT, 2EHRT, HPELEOEEFNRT7 T Tr—3
AVESELRL, FLTR—N—aOVE1—20EEXFNAEZRELTOIRE
b,

AHT WG RUCOM|EEN, R—NRX—AVP1—ADEXFRAEREET S
HDO—BICBNIEENTH D,

12



SEEH

SE1 EEINR7 IV —2 a3 oY ITO—F 00 0L—TDHREIZDONT
SE2 EEINBR7 VTG-S a VRV ITI—F VT TIL—TEELE
SEZ EEMNBA7 VS-S a VRV T —F 00 IL—TORERE

13



(BE&1)

HPCI sHE#EEZEE &
SHEOHPCIStEHEDH Y AT BT —F T IL—7
EEFNR7 U —Y 3 oSS T —F 0 IL—TDOHRBEIZDNT

E 254 7R 228
OB WG R T

1. &5

SHELEERICBTA2A—NR—O 21— DOFREREL, 14/ X—
AVORIBIZORIFTWW EZHIZEXK, EEXRAFBISI 7 TV r—2 3
VoVITMNIITOEYAEEREZ, TOFRRESREAERTT INE
b,

ZDf=%, EEMNB7 TUS—2a v 0BR%E - MAOBERENGEORE
LFIZCOWTCHAERETL, S0 HPCIETE#ED H Y HICEET 2HKFT7 —F
DTN —TOBEBIRET HNL, HEET—F TV —TDOTNICEZEF
A7 70— a3 v T0—F 00N —TEHET b,

2. HAERTEE
- EERIZBOVTHRAINTWS 7 U r—a voBREVCREL
- SROEEINBT7 U r—2av0RE - FBEOHY A
- ARAN THR] BRICBITIEEROX—N—a v Ea1—42FH

3. HEHME
R 20 F T A 22 BhoRABRTDKRTETLET 5,

14



L

(5%£2)

HPCI GtE#EEZ B =

SHEOHPCIETEHEDH Y FICBET 2RI —F T L—7

%

REEM

ik

i

BB

5 &RE

EEXRA7 Ur—Sa vy IO —F 0000 —7F

RRITERFRFRIERE T FH R R %
KRASHELTBYVRATLX - IR MRS
BIEERRAt EREREEE I — T+ — 42—
REBRAFRERELARBFERR FHERE)
At H R ARME® 7L — TR/
A==V Ba—T4 v TEMEXCABES
R KF A E R R AT SR
BEBEREERMAREERR 2 —EEFAREER
EBARFIFHREIF R IR
HRRFAFREFRFRE - YRS
HRKFIFRFRR B

BMITATBUENBFIRFAREEERKS S 2L — 208 —FK

(50 &)

15



(8E3)
EXFNBR7 TV —ya vty I —F 0 77— TRETRE

E1m 8A21H OK) 17EB~19H
CEERBT IV a B T T TIL—TOSEOEDH I
DT
- BEENAT VT avREY T —F U T —TOHBRBOWER
CEERIZBFZT7 VA=Y a3 vOFBORRIZOVTOET Y VY

B2@E 9838 (K 10E~12H
- HIEDOZFMMIC DT
CBEERIZBITDZA—N—OVE1—2DOFEENEFBEAEICETLIET
g
Y E2alb—YavOEENAICETIRAEREDEN

#3m 98178 (k) 178~19H
- HIBEIE TOZEMIZTDOWNT
TRV 7 MU 7 OEEFNBICHT HEKREICOVNTET Y VY
-EBo7a I bCTHESNET TS —2 3 VOERE - EALIZDONT
er7I>T
F =TV —R VTN TOEEFBIZOVNTETY VY

B4m 98308 (B) 14B¥~1 68¥
CERVYT P I TR AOEENS Y HIZONT
-HEERMYFELD

9F308 (A) 178~198 §
S0 HPCl SHERED S Y IS 2R T —F 0 /I L—TF (E2 1E) |
CEERBAT IV a v TV S L—TH S D®mE

_______________________________________________________________________________

P

16



HPCI STEI#EZE S E O HPClIEHE#HED H Y FICET 2R T —F 0T IL—7F
EEXEFNRT7 U= a vy IO —F 0000 —7F

5= 5 it
SEENE
LIV A e IV el T & 1= b5 = il X 10 N G 1
2. A==V Ea—ZDEZEFIFADIRIK oo 7
I ¥ 1) b A Ry s I - 10D : 1 1= e S 12
4, Z—=N—OVEa—FDEZEFNIBDEZE ... 15
2% HPC EEFIAICET D CAE TOIRE oo 17






1. X—=NRX—aO2FEa21—ARFAREIZDINT

e N\
O ITRIZHFRETHERNDR/NAV PR —DFS
BRYRI—YTOLE 2——EOD—ikix X
EIZ&Y, FIEHOEWF AREEEE, AR VEH
O THPCIOE(HEE 1L T, BEEA~DEIESE
SIS
1—4 I DEBVRT
LGER (YUY A "X
A UBBEDIRE) ‘
/83 VER

-SINETA4ER

PN
Br X
R/NaVER
AN VER | ‘

M=l

NN
R/ VER

p—L - R/83 VEH
; T .
i 2 CHAR FL—UER
RO VER \

TIRRKRAL U
DERE - ER

- AR FL—UER AR 73,;%%;*
IWI - REREEORERE
[

HREEE S A bt
—D2DT7ho b
N T2 TOHARR /
H 2| 5 AR A ,

=
\i/ W, L ; :
EhaEnN1I—4

1

IR1 ER

g@’l
B

;é%ﬁ
=

¥

G



A== E1—2T T(FL\) 1IOBE

201156 L1180 HIEETHRAR/SOVHEESS +2 5 (TOP500) 2B\ TLE £ #1S
. fﬁj@*llﬁﬁﬁf%b‘ZEa‘Eﬁfj—FD-&)b%(:l‘/t":L—’;“N/E:Lb:iza‘zﬁ,ﬁf@%%w“ﬁ“%ﬁ'ﬁ—

80 cm

o=
O ER23411 AICLINPACKMERE*L 10R470Ov T R*25F R,
O EH24F6 AV AT LAERF (EEEMAHTOBILEREAFICKE)
@ ER2449A28A - AR
%1 R—N—aVE1—2DHEEEAD O DHRMTIEIE(RVFI—oTOT 54,
X2 10R470y7 R —FEIZ1IRE (=10,0003k[E=1016E) D BLE, #HFEHI a4t

OFOCzHMEE #91,110{8 M (H18~H24)

OEE
@ 2CPU7ILIRENE OEHRE/TER X290 LU L THARSKEDEEYE
S HALYTI0DEITHERCGER/MREICH T EREDHEREDLLER) FHYMN78% DESH, TH11E93%
7 7)r—3070 5 LOETHEEPFENSTSZREL THULVERE
QKAVATLDEAIZKYEEENDHIBCHERDERICES
QN RTAYD A [ F—FSAFEBDFERICLSEVFIE S - s =t - ERY
S HEREICEDE, B (BERBRMPHATHEEE) LBILEMEMIEEL. [RIZFI AT IHHEREE,

CPU(EtL@H)
8HELLEFA

SIRIKEN

OXFIRIMBLEL 7—DHT)/—ADME

B ARG EHEEREIEITIEEBICZOEREND

B PMARSORERNBICHTD

B StEHOBENRICEAT IMR/IURRETD X :
EBEKRS :

TR 2554 A BAERERERIEE 6,509Tflops SR16000/M1 (172.6Trlops, 22T8)
3

KIRAE : — SILAS B
SX-9 (16.4Tflops, 10TB) ik SX-9 (26.2Tflops, 16TB) k{ -
SX-8R (5.3Tflops,3.3TB) L_F SX-9 (3.3Tflops, 2TB) -
Express5800/120Rg-1 (6.1Tflops, 2TB) ; Express5800(1.7Tflops, 3TB)
Express5800/53Xh (16.6Tflops, 2.6TB)

RERE :
Cray XE6 (300.8Tflops, 60TB) “ g
APPRO GreenBlade8000 (242.5Tflops, 38TB) '| _ e T2K-Tsukuba (95.4Tflops,21TB)

AHFRD 2l (BT, 212 | J0)7 (TEHEREYA7 ] (802Tflops,34TB)

FUMRE -
PRIMEHPC FX10 (181.6Tflops,24.6TB)
PRIMERGY CX400 S1 (811.9TF,185TB)

SR16000/L2 (25.3Tflops,5.5TB) (L ho gﬁl; é&{,‘é’,‘ﬂﬁf'&% EBI_‘l:I'(I;El 1o

PREMEHPC FX10 (1135.2Tflops, 150TB)

HX600 (25.6Tflops, 10TB) RRLEAF !
. M9000 (3.84Tflops,3TB) TSUBAME2.0 (2400Tflops,99TB)

201354 ARE



RIDFIAEREICONT

<HEOFRA#H>

HOFAISOVTEARICE SV TRES —BAAR AR LS TEELT—<-

ERETHIEBTOY S LFARELNH D,

%E

i

p=1111}

—REF AR

(15968 ) (309672 5)

F FA T AE7E & R

Ll mbrge FRESCE
[50%FE &)

U

<—feFIAH>

EXRRzESORLVARAEZARICA

BEL.HFEDOH>-EDHFILRESE

BERERDERERTHRAENEES

nd.

g

<ERITOJSLFAR>

MXERRIZFE DB RN SE S AR

EED., BRMEICESTO0ERERE

BTHRAENEESND,

XEH. FAHEICTOVWTIEIEEFHTREELARDOGEEEELET S,
(1RA27OYvTRF1BEE-1-1568%1085H)

RICBIIZFARED. FIREHOERNERS

— R

BE FRAFFEEEM

#AE. PERF A

BE VA FEREM
e /N

BlER47O0vTRE1BRESA105M) .
FIRIXFEEBA, BRIEAE

BE.RRLH. EFOREXMEEZRE

—fEFI AR BT OS5 LR AR TERES
DREMSEMEE S

BB HBI AR EL-FIRAF/EREITOLT,
ELNRSRNEERE

—HFIA (309%125) PEUN:
|| EEFNREE
rllErE.l,\ﬁg\E%O)E)} (5% E,—lREORH)
THE(CLYE bSA7 I
i, FI=—X "1—A
[ZRERIZH IS
I SEEFFIF
& 51 %1
| | BEFEAMERGRE
(5%, — BEREOAH)
REEIH - nEH
LTl (5%2FE)
71 BRSO SLFAR
EAVREL 53 HE8 1B AN (50%F2[%E)
ES{b{RER

BRMICEETRIGRE

XBADOFAITOWTIE, BRI REEDE R G, FIATHSEATEE, =1L, BADOERICHIET HEISDOLTIE,

EADENIET SELDHRFHEH

#ET 2,

3




RICHITZIFREREICDONT

<EEDEHHEH>

OFAERVARAREDRETE(CH->TIE. MFEXREBHRDOH*A

| EoEDoMIET 2RAFHE |

[CB9 HERNIEDE BHRMELLTEESN-EEBREF

BRI EEEAPEALGIIZTHRAEDEEEITI, /
OEFMIZIE, BHREEDTICEMIMNEBEZESNEEFHOD

BHE SEFREARMRELE

/

RE. IRBEOREFEITV. REEEZEAMER DORED

BEETS, | mezaz |
<BEBEQESE> L
1 FEM S L . X A EEAEC. TL—5 L | mmszzaz |

FTESHRETHDH L

2. TRINAIRHHAEERELELLTNDCL

3. VIO T DREME AHIMN) | SHENE, T-2UE. BROMRE
MFEFENTDITRIEFHTHAHELEDIZ, FEERDFI A
EAOHRAARHAZETHE L

4 REBBEOEHBEVEEOINANEMBMICRESNSE, & RREETE DR
RN EOH LB EECELLT. YA EARERENE
BHAZUTHI L

(BEFEAMBREHE)

1. JEOEBRNPHFTESIBN-BEREH OWRAETHA L, (2. ~4. [FEERER)

(EEXF FHERRE)
1. BHATEIERBETERV T RER OB ZEDRETHIH L
2. EXICAHOBBARECRETHH L

3. EXFIRADRAICAITRENR HE~NDOEB) A+ HAFTESIRETHH L (4L LEERER)

HPCIDZREEEICDLVT

<BEEDOHHMH>
OFAERVARAZREDETEICA->TIE., IRIOBEHAH LEHELLGA

/

5, —{EL-EREREN—HELT. ERAFBZXICLYESEFREFR / DHE BEERESRTAELE
TR R IE AN GG CHREEEXIT ), |

OEFMIZIZ, BHFEEOTICEINE-REZESNEEAMHOEE
7L, AREEE. | mezaz |

OBRFEINERBIIOVWT,. REBEZESNEEICKIYREEEE,

OREMREREZARITHE,

<BEDHEE>
BRI DOHPCIX R HEEIR

| wmozrzaz |
/

| : ) ] ] EEFAWG /
1. KM AR BB BT AHEEECHDL
2 13T O ENICECABIED 5 BHF RO B A BHHE ———
B CHEH L
3 N EMERERAT Ao LA RSN AT BATHEHE —/ Lear—
W EXT AEE BEERTEDORMEH

1. BN TEERETELEVEFTRECHEZEDRETHLIL

2. EELAHOEBRNRAELGEETHIZLE

3. EXFADORIICAITHERNRE (HE~DER) AN+ HFTELIRETHH L

4. REBREDOEERUVUBEROFANFIBEMICERESNSGE. BT REREOH
SESHFICESLT, AKIAMRZEEOEENRZETHLL

<WHRELELGDHFREERE>

BX—/8avEa—4%

EBEXRF. RIAKXZ, FRKZE RERE, RRIEXRE FHEXRE, REAKE. KRXFE. AMKF

BHARN—D
R RREKFA, BER A ERFRARBR



RIDBRAFERE(EN24FERE EHLH)

<EBFEHH> <IRIBRERE>
wun E® woRHzE
BIWREH ) Le=—1 B (3
n &g e/~ SRR BHARE  ERITFEBOC)
o X5 o
6.71%
mw |
"
ERAR
el 7.6f%
2% L I
H ERHMA I
(P37 21— w0 [t
A)
1%
5 I 3
= 5.4%
S (N g [TOR aofh —
S T ot AT | i
HR | ~ | | o o !
ARHR 1-7) iHR) B kL B 4 RtA W o-mEMEER] R REERE R ETAMERAE it
5 i)
L L O O O O ) 23 vyt st b i it £
BERLTWARORFETHS.

XEERRMFETHASERRENSY

<HFEHGHEEEHE>
ssam  PATFE BT 3

T
5% -

RUETEERE
100075 /—REEFE FE

(%R (HPCORR DB AT ——
— BRI gfﬁfﬁ' ééﬁﬁgg’) (i%ﬁzm ihEt o -
s 36 12 21 4 73 8 81
EEHH 7 4 9 4 24 11* 35
TRIOFRER IR LI 00 R OHPCIERERL SRBEL CRESN 4B (RIERTIR
XS R SRR SRR TR &Y 1807/ KT

5



FOMDA—/—aE1—42Df

FOCUSR/RavDFIABRMENFRE

| HPCRS—F7TER [ MRBOHRCHASENLTEHA |ga o o CaFEHRLTNE
o Rk LY L ARMGHPCHREENE | HIEEOREDERNNREFRLTLAE
E 2 HPCATHITTER T2H A FE ]
B |2 HPCERRLARERD | HPCEEALABESORRCES | HSHPCEMEERALE DIERE . 959 EH—
@ | ER T5HA EABUBEE, ARMEY—CABRES
i
o e HPCHH DQEE T r—asMishLEs:
i 4. IIIM_??'J‘:—:J;;EH HPCRITOESFT T r—>ia93Fk SR, BT I a3 SA T ILE]
e A —) FrTOEREESLT LA HETEERE
e SR A NEET OIS LOME
5 BT —an RERLD USSR TSN LR SN
IOUEAEHE RROERRAOBREANLTSH | nrIienmTones
i . W OB Y T €2, O0E Pl SRT AT FRANEE RSS2 T
6 EFENRROHEL SRFUEENETLHE

MEOEBEAEFLOERI - LLRRACERENEONA
T.ENMUEROEHREORAE | (HPEREREENERi R ESIT AN HHPRERREONAIY)

B TR ERikE T2 RRaR MEEPHET SRS NR A (COEI MR- R o8F
05 i L

KR
o HMEBRIDIRE—F7YTXIEIETRTYTT7YTHZIEIDEEMNE5%F HH TS,
- BREATHEIN=-7IVr—a v MABMIITEETT)A FaX—~ETRT T
FERAXIEIOSETI6%E HHTLS,
(BN S ERIFPIREAREEER LY




2. A—/NN—OAVFa1—XDEXEFAOIRIK

MRINERFIAICONT

O TRINEXFRIF. EAEDEXEHRFNRILELLIT, [RIOBRREHRITETT S LTLEE,

O FHAUFEITo>IRIO—RAF TR, EXFAFREDQSE(F29H (2ABRFHHDON1E) TERERENMELE
DHFRIGHRE . EXFENOLEEZ LELSFADRELIAH,

O FH25FEICEVWTHLEXRFARZECEMATERE (FHR25FETHS) L. EARBEFEHRICEDIEISMNFIBEI~NE
KIBICHENY 5%, EXFIAO-_—XDEFYNEE (RESN-224REDIH13RENEXFARE) .

<EXRFREEXR>

O TRIZHALTHERAKDORBOH EABFRDERETINSAT7IL- - IZHRFE,

O NRINEFEFRICH 2T, NUVILY 1R B O IZREL. BRI RITEREZEOMAITIHE . FIAXEERIL,

O EXFRIRTHATIERARAUMERB2HAICREL .. HMRDRBLHMIMIELAEICT 5L EFRRREER,

EENAREsarzrzenoswzs M ADLE [ EEMARREOF AL

<BEARE (26#4)> 0.1%

EKER. MR TEE. JUFRA ARTLTE. RAESTE. ABAEREE, 0.7%
BEIALL, S ERILS. BRET. JIBETE, O~ LR,

AT FIERAH. FISEBE. FIETI- AL TAAOY T4, BAEBETES.
BAEREMf 24— ISR, BIAT7TSAFUA H . BAREFY HE

0.5%

B - -ER
BIF-30IKY
NAF-547
mIREE- B - R
uER-STERRE

< B () >
KEAFERHEE E—=H#H ELEBTFN\VRMFH/00 TRALR,
HEIO—T YA, RBREMGHEAR. JIFERF—IL, TA—FLIAMGE

<kFSA7N-2—R (19¢F) > Z 0t
ZVEANN BREITLTE TP EIFEHY—EX FERBIZHEL S,
AEEMAER. BHEL. WETFHERERE L I— ERX—I51,
JNSETR, T+—FLIA ISAME, BAELAY HEEES. Ea—U2IR,
ERBETE . 9744 RA.CAEVJ2—auX. 5B SLET EEFFRRECS T AHAN TR AEEOE
ERFMAGREOHH. (TR25%510A108KE) (ER25%10 A7 BEE)

CRETICIRIFALEE R, — - BRI SLREORESHHRT83EE,

7




RIDERFAICET D REH

(o0 HEmREMET B = 1 yaBlERR) (o

DIEEHmrREE THAZ BHER)

@ KIESNFIIaLl—avItsd )
BANIME AR @R EE ERT AT L) BALE

i&??“éﬁ%ﬂffib‘\*?ﬁb BUNYBEEIEEYM DTS
FRAZHEHRZKNRIRTER. EEMEFFEDRL
EE&F’JJ:&QE%I-EWO

[RIUIZKDBKBEN DD FLAILTO MM H
DIal—iavizkY . BBRE -5y T EREEW
STESEBHLWEAVYREITLZMOBKIZED,

EERORRBICIFIEULORWERELS00EALEDEZRED
ERAENDEEOLNTHEY., I aL—av[c kPR -OX
MERASEIFIN TS,

ZFIT BEMENHMEARTIFIZRWV-EERRAZEOHET
O I E#E, XETHEATIIENS M O>TVRAU /N YEE
1t@%®ﬁﬁ/<7(12751\°7)%%&[:~ XE(D@//\"Oﬁtﬂ:A%
DIEBT—HEZ2EL. HEANNZ—V D IL—ILIEETL. TH]
IZ&BBEETET. ﬁ;‘%rxiﬁffﬁ(wgstm«?) DEETFRIAK

SR, PRBEEFLLIC, FHELENMBAICEERBEARKIC
2B,

(E4008) HSA¥

(BLL(000E L)) LAZHEE—)

421855 (38878)
(—RIRMIZ(63178)
IRIC&HHEEFRIER
\ (FELNEEERAHY)

BUNGELEEHD

#EE&YIaL—ay

BERE-REM(TYyTHEE) - HER (T LBE) LV HERYT
BRAVHREETILIE . A VT LESHEILIEEHOIZE. 2
F-FH/LRILTOEERTABELIZDHH, JJ:%I/’\)I.«'CO)X/\:I
VEREDHIBRMN SRR ITEE TH o=,

TRIZAVNSCET. RKRETHY LA L. FFLANIL DTS

Salb—lav i aEEs Y LN DEREEEEZ KX T —ILT
DEal—vary, M VEGHEEILSE SO DMRITEAL., BR
B2V HRREMISEAH LAV AT LRM ORFEITHK
IjJO

rEERRE o 1L T ] -ﬂ'?j'-"—":fg IR
§ e il
¢f W o
w6 A i B
1.‘- {l.i‘_ 3’ > [
oy (& '|L;
e ERE ik

L comy~tanFLnT
ATELzalL—iay

BALYMBDF/LALTD

=R J@E#*UFH area DFIA7

77)r—=ay

No FA7I)r—av 7TV —av ik FIABE
GROMACS A—Toy—R-Yoboz7 |18y Pad
[ ki AMBER12 W/ I 7 Nooad
N = AVINYR-YTEITT N PEr
2 1542 MP-GAFEE A—T V=R ITRSTT | AHTaD
3 |iiqt549 GROMACS A—TvV—R-Ib9xF  |NNHYaT
MP-CAFEE A—TLY—R-YIbz7  [1NLHPad
4 |1 (F-547 MP2-FMO A—ToY—R-YIboz7 | KiFHETaT
5 [INAF-547 modylas EIORR7 IV —ay | KE#ET3T
6 [/N\AA-F5147 modylas EIRER7IUTr—av KigESaT
| 7 |5 -#H-1e2 AVINYR-YTEIIT KiRESaT
| 8 |-+ VSOP HiRYIrITT KRBT
| 9 |¥E-##-1b LAMMPS A—TLY—R-YTbIx7 | KT3I
| 10 |¥0% - M- L2 LAMMPS A—TY—R-YIb9xT7 | KBEDIT
|11 |45 -4 4-1b2 LAMMPS AT V—RYIb9xT | KBEDIT
|12 & -#4-1tF  |modylas EJ BT IUr—ay | KREoad
| 13 |5 - #1412 PHASE EIOBR7IUT—ay | KE#ET3T
| 14 |5 - #1412 Car-Parrinello MD A—Toy—R-YIbHz7  |)SWLHPad
| 15 |8 - #14-{L2 PHASE BIORETIVr—ay KBS
| 16 |#9% - M- LAMMPS A—TLY—R-YIboz7 | KiFHETaT
|17 |8 - #1344 -{E 2 WIEN2K MRV I+ T KRBT
| 18 |45 -#1 4 - 12 RMC++ A—TLY—R-YIbIT7 | KRETST
| 19 |5 - #1412 OCTA/SUSHI EIOBR7IUr—ay | KEEYIT
20 [P - Bk, £ DHth  [OpenFOAM A—TLY—R-YIbIT7 [ KRETT
21 [P -FK . Z D [OpenFOAM A—TLY—R-YIbIxT7 | KFETIT
22 (B -HK Z D AV INYR-YTRITT ARES3T
23 [TE-2n3<Y AVINDGRYTRITT KigESaT
24 |T2-1D3KY NuFD/FrontFlowRed RV IrIT KiRESaT
25 |T2-$0DY FrontISTR EJORR7IUr—ay | KiEETaD
26 |T#-HDOY VINYR-YIITT KiRESaT
LS-DYNA RV I+IT 1237 OEFREHE
27 |TH-HDIY PAM-MEDYSA RV IrI7 1237 OEFREHE
ADVENTURECluster EIORAR7 IV —ay | KEET3T
FrontFlow/blue EBJ7ORE7IUr—ar | KR#EC3T
28 [TZ-£MD3<KY FrontISTR EIORR7 I —ay | KE#ET3T
AVINIR-YTITT KiRESaT
AVINDRY T ITT KIFES3D
29 |T-HMIY AV INDGR-YTRITT ARES3T
FINAS/CFD mERY I TT KiFESaT
30 | T30 <Y FrontFlow/blue EJOEE7IVr—ar KiFESaT
31 |T-40KY ADSTEFAN RV IrIT KIFESaT
32 [T%-1D3<KY HyENEXSS A—Toy—R-YIbHz7  [1¥aJ OERER
33 | T2-HDDIY FrontFlow/red EJORR7IU—ay | KREYad
34 [TE-1DIY HyENEXSS A—Toy—R-yIhoz7  [1¥aJ OBRER
35 |[T#-HD Y LuxRender A—TLY—R-YIboz7 |18 Pad
. N AVINYR-YTrYTT KIRESaT
% [T 20 5Y ToNIRIIITT N1 D2vl

=R PRI RS

ERE

BRHEMEY



RICTHAZA TS 7h 77 ORITHRIERNI 57

D HEEFTaTosR/—FH Q@ HEEFCITOEY/—FH
(R 24F9R ~FR25FETAREFTOERR) (FR245E9A Mho25FTAEFETO®RXA)
ShHE/ K (2002598 ~2013578) RSITYRR/~FROZAME (2012598 ~2013%78)
L] W
16 - 16
i W o
11 < 12 4
10 1 104
L g 4
F. | | l |
i A
ssbl BN,
¢ a / $ & ¢ o /
{' "];& *F'{‘ ‘?\I ~?~r {ﬁﬂ ""f ";:' -\.'i:r ‘P\r S@‘ "é'r
EREEIRBER KLY
EXFAM(BEEERE)
BEIEEXICBITAR/NNAVFIHOESR
[ EBEEZTELATVAEAYIAYTF )
é **“- Fres RE - W O
iR
# “ ‘ ﬁal
-,.-‘-* Toyd— h 3 QIF::E
. e “ - e
i) B = s EOES
*Front Flow
<) | J

g

-3

« CWETHRER, Tyo—HBROBMETOTETHEY, RETEIEREAEOENRN

TEDLIITGE2TLND,

o 2020 CAICITEEE, BHEAN, HEUHES REBICODVWTOEAETN-NENSEE

Hd,

* N—RIITITDONTE, AVAVDLRILDLED AL, PCUTRE, #IEKSIaL—4,
ZLTIRIDKSITHENRETE2 TS,

9

REZERHEMLY



ERFMARI(RIE)

Bl (2 FEEIE) Dfin

® —FrIEEMT I FRER - Bl = TO 1
|‘ 1!‘;&@‘&!‘}1 — 5.1: BFJ% *E n-l-%: EE
gici b5 gl o FEALE | & BERMLETH |
etk ERLENO * BEREE
& Ei k100 Lk 2oy—=2y | o Bftsm | ®ADMETFH ‘
|
| ® UHUEA—ZTF Tftl —F v
t hfy#-..-'b'..-r-..:.b—:xa.—r . (X Xy g&;g“
| —————— gy ¥ Y1 TTA
. X g _ b
\ ® TAFRI—ILLZal—oay |
L % ¥ L Ef““’*mﬂ‘ﬂ |
~ N “
~ % %
& AU THEIEREETULYT
& AU OETNFALIr—A—La |q,
Y LAUs -
& 22HLE

& DBHEEE -
| % ‘:’?‘ﬁﬁ[ﬂiﬂﬂv—"}'.ﬂ}—ﬁt}
. L 2
! *.

ERMALLS
BERNIVAOHORE |

%HT—ﬁw-f 7L f

RHEZERHEMLY

ERFAENhTNB77)r—>,a (BIE)-ED1

EHEHRE (RHEERIEAA
FFVr—ay  |fEY—/i—, !&10~i&100 RITORE 1—YDEZ Z 0t

3—7(100)7§&F(ﬁ75351z e _ 3 3 8
SALGF—TFoU— FXMIHFI) DI, (055557 PR CERBOFEPOARMNS DY TLHOHHIHKE

DBHiSE- 3B T S dr [ WA BV E 4 T LA BT BT EEK, ko,

& B SRS T — SO BRAE) = — X NEH S,

N . BRRIODTREE. £k, oo LPad

ASHRERAT (R ?E"ﬂf”:{/;’rjNcswi%@moo)n%#;rg‘ or NLHTaT e e R
s —yy  ZITRITHA T ommEx MEILTIN) (OREADE R L R s
F—NaSEE) 7 L™ T DIV BISHL Msy RIS A "

T hS MBI TR E EYFER)

AAALTHTT4 BRIODIRIEE HERIE
IR YRY—IL(FA—T> FxEHHHOTIL)DIVE L5 )LoaTd AL AL
#E Y—R AVNGR, Y—BITHL BERSSE or AL DaT "

T BTHE

ERENAFA2T47

BRIODTREEDIVF .,
DT . B M o/rjg,i;fj:j AL AL
ECstE

10DHI0RDILFEEHRE Fyxo o Tog
ISTEEFEAS, AEYEED. SLLLEDTSY
WK AVNADR  RABOHE(FyXo o8 Aoy—LElT

BT —HAYA= TAORY—IL(F—
27 ToI—=R A\
A, MR

-REROFHE(FYF T EGE) OMIEBEE N SR

ATt nIE. FAET HIESMMLENTES,

MTHA S 4 A i RELIEEBEDEREICERAENESHDHEELEE
fg%gw;qi@b;égxr §1T’“é”—“’“ FEEORGTRET R, FRABENRRVEEERAEL,)

™ ER : Gaussian, SFEI000LLTD1EEY IN—F¥)LRY—=2F BRI E D KIBEZEEMRDE
CamERE MOPAC DHF/RESPEFETEICIZE P>V ILPaTd  FEtEIC(E. 57 Gasteiger BRI PAMI BRI ZFIALTLS

= " J!)—:GAMESS,  SHSHEFHREE. AMIER or /NLY23T A HERENTYTINIE &YERLHF/RESPERETHE

MOPAC FETIEHMEE, DEABLAEEICED,

REAS—ETIVY S_E=y s
s O~ 12082 S BIZONTH bSO BHRE B RLAA SO ERHLELOT, QUK Do TV T0
BEFyos | JUTIMODELLER, BALMAEE. GUIERS (0850747 MENTUBILMLRTHE, EI- TOROHE(FYFY oo f TN, e Lo Do

SWISS-MODEL%  TETYVITBIEEBLY JMD) LRELCUITS —ALRITBIFTERZEMNLFELL. [0 5

i8R : Mo, Pr °

SFEBNFHE ZO®%.EHOITIHr—A—T3
SLNIRRNT TUGROMACS 5 g 50 spmizonTa (VY37 B gmpavpA o EOERE S S e RN
AV T+—*—33 R : AMBER% [enge 10ps~Hins® S0 o REIN (L hasti ) i (=4 245 ERELT B0, HHAFOM
HER E7a: AhedEs MD) ST XER)ISSI- R BEASRKTIELHHEETD

myPresto/cosgene BLELZLY,

10 REZBRHEMLY



WBF77)r—a (RIS )-ED2

§§1%1bf%o*§§($ 100BEEMDRHY—= 25 )L2aT or
‘ My TP LY gEsmEE SLovad
R—FxLzy Ch¥)
y—=2%"

25 Pad or
NLoTad

—C T7—XATATRE10FLEMDRY)—=
7 ;’*"—177 (FHER: Co, Li, Mo) 4=, MBSRATERE

CGBVS(HifR. 7  100HLE&MDRYY—= 2T )L>aT or
1)—) DI, BB RIRRE NIooad
N—=FxIJLRY  TifR:Go, Gl Mo% -
y—=2%4": 21)—: AutoDock jogﬁmggzggggg& El;“ 25 Pad or
Ry¥ysoza EIA: r/# o B = N ad
L—i3v myPresto/sievgene
QM/MM (Bl 7o S e g s
) 108IL EMDEEITHEE 22 F 23T or
Goes TG ey s
FMO (Z')—: 108L EMDEEICHEF 22237 or
GAMESS) 2 E Ny oad
FEEBEMET R
MM-PB/SA(TTER: 108LEYIDEEITEEF > > )L2aT or
AMBER%) NS BAEE nNpoad
MP-CAFEE (7')—: mﬁfkﬁ*ﬁ@%g’f&ﬁ 2o Pad or
GROMAGS) Mg (REILMAL 5005
-35&(&. 5 HEE)
TﬁﬂEIAd% 3 = -
ADMETFE  AvnHR ERE ﬁ};"tﬁ%”’f‘*g"ﬁw sugNTad
FILHBETL T
EMBEFH  WGeD%  LCEMOREIED oy as

TILFRIT—ILY
2al—i3y

ErRADSME

BT A THLHI10005L EMRBEEFRELIFHER
BTHHA . SAEEENTYITTIE, HRIEEMHOEM
O BROBHIV NI EICR T B ELATREICE S,

At
_ A (RHG) BILYTE 7T
s EBIS

At

RIS MEER ST 0=, HEREOTYIRLEND,

SRISFAICE, Py TR E O RERBRIELLIFE
NBATHAA . +HRREENESNTLVEL,
HRIEEMPEECT-OIC HEREOTYINLEEND
SRSF AR, Py TR E O RERREIEL LR
NBATHAA . +HREEN TSN TLVEL,

R EMBEEOCT =D HEREOTYINEEND.
SRIBFIAICE, Py T At H O RERRBIEL LR
MBIATHBH, T RFREEDESH TR,
-RISFAICEHEEREDRINT YT A BA,

SRSFAICE. Py TR E O RERREIELL-FE
NBATHAA . +HREENEENTLVEL,

R ALHEG) BISKYIRITT
VERS

e

RA(BRAG). WK (BEHG) 5
[SEYTRITTIERS

FRBEICHEASHY. R THARMTRASHTLED,

BAEDOHERIL. BMEEER
WTHIE/ ST A—E—F TGS
SEBNFOHLETHY., BB
ELTHHADILEYMDOF B
TERLY,
CHA(BHEGBICRIDESIaL—ay (R7T)) DEY

ERGRIZHE,

DS DS~ OERICHEF,

Rt

FRERELT. FRGEEVNOFANEFEND,

RHEZSRHEMELY

BINERDANEIRIEDIA—-D

o

Solver
e

~

av

(@I T—

Windows T
Windows7 WindowsHPC Server 2008R2
Lineas
pALI%:] E1T
AT ERDE. avEa—4&(coad
HEEBERTET g_?g('f\ HEEET

Windaws T

RARLIE
SZal—iavih

REARIET D

Graphic User Interface (GUI) Z AL\ T
DRl —LavETSIA—YHZL

N

- >/

/

11

(BR)VIRITT7ILAMRIVIREE R KLY



3. EXFA7 TN 7r—2 3 VHEEROEEA

MR/ 777 ORBRBIEADKEHI( I 72T 7L 1K)

;s 51| S0 2 % B 451

4 ™\
OpenCar (70005 &% 2 A fiEHT) |AR

SCRYU/Tetra(R) V10 STREAM(R) V10

[
|

XN

=&—coli70mil

= OpenCar| 250
— Ideal ——Ideal
0

o

THY R — LERARIT)

v CFDTIX. FEFLVY—RELELETET—INH5,
« & : KR+ Strong Scaling
« BRIt : (PR + Strong Scaling ) * /N LY I TELT
s XvET—LalREBHBRRESTLANEN
s BELDERRUVLEMHAEHLELGE

~
BRHS (70005 EHK ., REMAT)

KIFEIEA~ DX A
( - N
KIFET—R(Z KB KIFE A5
3.50
3.00 =
250
N
£2.00
n
J150
.00 #
- SCRYU/Tetra(R) V10 158 &% P
0.50 -=- STREAM(R) V10 10{8E %
0.00 : : : :
0 500 1000 1500 2000 2500
L5150
\_ _J

Intel Xeon E5-2670 2.6Ghz x 2 x 256nodes,
Infiniband FDR, LINUX

256 cores(Xeon E5-2960(2.9GHz,
8 cores) x 2 CPUs x16 nodes)
Infiniband FDR, CentOS 6.2

vV BERLZEELT.EETILGHETET L) -FREEREHLELTD

IEFEM) ISEVETO=—ZAHHY . KFRIEDEREGO>TNS,
12

#R)VILIITILARILIREER LY



HAR/ 777 DRBRBEA DX I HI( & I3 )

=

‘ LS—DYNA(DJ’GE#E-Eﬁﬁﬁﬂﬁ:—x‘l:ﬁ?‘éﬂx%ﬂﬁ]

* ETILORBRRIE-SHEEL
m 5l BB EFEREN >SREL

- BFEFHEETIL(10005ES) T, 2ACPUOTETHRER L
(BI%. B, R TEHERTERM)

© SRS MEEREICMIT-FRRE

- RERHIOMRIE - TR S EICS D BESLBREIEA

- ERARLANILOET IV — FL-RRAOKRIBEETILRRS

100M - KRS EROF RIES
= 10M / - R T ST E RO E
= ™ - M HEICERSBIEEEA
HI00K | (" - BRTLEARTHTEIICHAEREEET

10K - 77IOHHEELLTHRAFA A EHICKYFI AT

1990 2000 . 2010 2020 - A—Y OB TEEEL. HENNTTEILHE. ERERTHE

BLEDLS-DYMARITER (1000788}

. g)bbiﬁ(um‘xhéﬁﬁ 24 —REHE | <t o v
) E:: S — rigist % .." i : riggiet -
- BABRBIYVIFEENSOVETILE, |Ewo - B B v |
BEIE T —RAE . = _ R
e e TS | —
« BITA—2 TSI URRRERICEY. " TN Por iy L
DIHKYTOEZANEDLD e e s
T L Z R R A KIPEREHT=— XIS T, S 1— LRRTERRT,
iy OSSR R R AT ) (BB~ $ B) b B
K A EPAOL p:3 )

ELEGRIRBEMKY

E7ORE7 7 )r—>ar R

| }

ADVENTUREY R T4

[ ] )

DVENTURE vs ADVENTUREcluster

BAMOCAINENT EFHMICETILEL, SHLATISERETE

(ADVENTURE’/ZF‘A(J)#%T& \

)

1.8 ~ 21 O B B AV 212 & HALT LARAT
2. MF ~ M BHTO oY ORI EHBETHI0%BOR 7]
i
3. B B
. B—JOyY, PCHSRE—, BiiF]
&), S HHES (TBLGE)

FTER(ES, ES2, R

ADVENTURE (E7 0% 7 F ) r—av)

BIBEOLLCEKOER OB RADFKNEQHERFANST | | OI—FBEFA
Bl R BB ETEAZSAMLIIFHENELRT L OIS
S e

OFvL oI HE R B,
ABRRFOE %
HAERR-/I/\D ETILIERK. BR¥T.
EF TR ARt EHH TIRE

ADVENTUREcluster (fifr/s—<3>)

(RE-THYX, B, ERPJ)

+ 2005.3.10 WindowshR 23 B (& $% 11— %£3,584 N)

« 2009FHERMABFOXHEFRERE
« 2013 HAMHEIZSE -HTE
5. 4R ERFE - ED 21— ILEBIELIONIREE L . Commodity$k

\2 /

4.5 R T —IF—FU—2 xa—FAH
. BRI —H7791A ORI 55 it
. AHUO—RENF-ED1—/L 38,3594 O
M BR/\—>3> ADVENTURECluster(7SA KT =71) 2 4) OEPJIX s
+ IEEE/ACM SC2006 Gordon Bell Award finalist OBIENEXR-_—X%518
+ 2008F B AHMF R E (i) OB D EHE M

ROIVYDNEER - —XICETHELL
WEIF. EOBH DT RUIESBE /

13

SHERRHEEMLY



A=) =279 17 ORI
[openrommorss | ([ opeoorwoms | )

> BEGHE B S HETOFAICME T, ERLSN-2D DR AL E#DDHD
o ERY—ILADT—REHR @ 1 —H— T KBRFKORKREL. YR—bAMET NIL, OSSDH
s CADAISD Ay 2 BHEIERL HEMEYS5
« ZHREYEETIL
> RRGHRIE BRI OIE TR A
: CHHSEBA Iz IR EE B3] KRR B, S RHEFE
> MPII=& 3 H514E I ¥ B O BEN IR et
> GPLIZ&%51E> R [ BE - RT LAANDMEMAS  TRIEM. SHAE
I F 451
> ERRIEL—F—DEBAES + Volkswagen, Audi (BB Ay 2 A E S O T=2E 5 - BEfTY—IL)
- BRERLLLIA—Y—= < EKEEE (1EAYS 1 3RETORRBAT ORIZ LB 10EAYS 138
« Web ETOIEHEH ) K& D EEAT)
<Fgumfgrpeg'fOAM WLBES) B3 (B HHIE D IR BERRIT S — L DBAZ)
AT > CAEZ Dt % HETIEIHI, SF:EM. BASF. BHRETHE
C 2013 FUTAT EL—F— RO \ o $awas =B, RELE <
NG /4 OpenFOAM®D:E7E ]
-~ v /4‘ | || @ BBy IRELELI-E2 DY HR— R R, ONRMEDESEE
: d R IZ&EBEAN-FL—=F - #REFaR M E LY
AR - :iﬂﬁVOF 1 -_ -FEBLPOT L
DEM | "BEATHEARANEERHIL [MEEAD | £SO B
\%ﬁﬁhw+ SEE fﬁ%t:ﬁié%o)mim\/

NTHEBATND
R CADIES v AT I FEHREEH R IREEH LY

14



4., R—NN—AVEP1—S2DEXFNBOEE

A=N=/E1—-2OEFRFIAORE(HENEER)

2020 A ICERSNSHR/ATVDEES

EEI"’JJ:J L[ HARE 58 48 D R 32

e ¢ 2006 [ o 4

i ! e i ol
o
W 1y ¥
': |
#
: o
g CPU:lo00E S—4-100@ xXEN 508 |

) FEEE20018, MEATHIRI1/42RET S
2010 = — T ODBERREN

\_ J
4 23aL— 3 DR SR ENEEND R )
#7L-6 BFAlE
CVEERE

PR b Zal—iar

s 2RATEVIAL—IaVBED
EITHEEND

s BEMHILED, HELDI D
UPIREICEAEL-V 22— 3
UHER D (FRiK-SRE - FR IR
BIal—i3Y) Y,

15 REZERHEMLY

BRI L —RFRNV-ERE
Ial—iavizky, EEER
Bl
SEREVIAL—VIVDEE  sn-ta  BREDL-4-

\ EAEEEAL = d-)




A=) nm ~ um ~ mm

m

Rt #6 WIRERRE

Pt T

T45—REES T45—AFBERYET—Y

BEEMES)

S4 v BEIRE

2L /4R

SAVEmET

2FEFMD MD HFIEMD #HBEFEM FER FAFVM RAEEER TEFEM #iE

EIZEN MO
I\ I TOXBEMD
i@l SFREEEORL > SFHMEICEABERL > KEEHE

-FRIMRROIMK > RERBARORER
-FREEOIHK > EFRRKOKRE
‘SLDFHEICKDRY)—Z0T > EER L, FFEREEL
“ETIVT  RERMEOEZE. BEE

SEOEEMNBAT IV r—avIcEETE

AROHYH

FRADO®BYAE

MHE | RILFRT—=ILTIIF 74090 AICRIELE=7 TV r—ar DR
SEFEHINEE-BEMZEHEL. BBICHLESHIZRY NI N SEEH
AR E SEEL . EERRIIETEN-FAH

sHR—bk, AV LT T RS
DFEE
- HIE 2R RS L= li& 5% E

BE |  EERIPRBSCTAEUMATELIHKEBEEZEDRTE

FiE | OEBHRVINEORUFI—UMb, ZAl{ETEH1EEE. HEEZ DAL
=) STIVFI4VYDAIZHIGLI=T T r—a> DR

BE | -EEROBEGTORBEERNRELETIVT—a> DRH
SEFEEETORR

-EEXBMICISC-RTREREER
BHEEDIEK

FRILIFHR REEHKY

16



2% HPCEEXEINAHICET DI NEFTODIRE

Bt R UK AN FARERERBEABHRAWCHSERS
( ) A |

FIVr—2av (YVIhOI7) | RERR/NIVAEIFIZFa— a3y

T \ o EXROSFEERERIHLTEHATEL
TS TR B RSN TNAITRIET @ ik, BRR TR TR Ih o7 LORARMER 3L
R B {: EIRNER S B R RREERn
v CRESTAZE TRIHR/ AV EIFICHFESNIHD oot o

o RERR o~ DB IR

N4 _:s > \ 7‘~[ “7‘~ >l 7‘-~ Y [ ] 3’("2)ZF§%7§§56
\_7_%?:7\@ xj%tfé*f\g&g %L%&b = /75@17: o BAYVIEBINNIEHPCH RS AL ELFIA

v BRYILSTT J
> X
(N L T E— axn
[ome | G ||
? . e
i oo - ; HPC BB R
i KEHRE - !
[l 7 ¥ \ .. HPCHFM S A 28
W . s
| ERBICEVENRC
\_ BT J

KEALZREAR MR-/ -IVE1- SRR EABERRERHRAWGE EE (FR21FIANBM) )
17 FHREZRREENLY



ERMANBRS(COCN)REEES

COCN HPCI: MR RImEE (FR23FE) COCN HPCIEFAMREMEE (FR24FE)
—1 [T et —"

| 203 g o3 0 SRS L 2 st 2 LRI |

RERISIRS R L=k 550

SCYEET ST T+ — L
e T ) NERER I (ZLf=th/N D3 .
Tl — R ETYL S EDEICS I AL — S a B D %ééé;é@é{ TEBEILERIMERTOER
FEROETAER -MEaTRAE

O 3 E T e -

O FHEISYIRDRATLIZBWLWT, DRERERRA

O SSal—Sav o EE- THMIERE FET IACHA . OMBRRERD AME -
O SS3L—Sa BmEESERTaR, /on. | o7 LA ORIMRARRO AMER-
AMENT+5TIEELY, AN PN . = ¢urs

. O FORTLIZ Li=Vob0z7354tE X,
O Uohor7 OBERMBEERELT HBE/ YN s e e
DERIETHEDEE AT LDREE : "
\ http://www.cocn jp/common/pdf/thema48-L.pdf \ http://www.cocn jp/common/pdf/thema51-L.pdf

FHREZARHEENKY

18




	序章 はじめに
	第１章 スーパーコンピュータの産業利用の位置付け
	第２章 スーパーコンピュータの産業利用の現状と将来展望
	第３章 産業界で利用されるアプリケーションの将来展望
	第４章 アプリケーションの観点からのスーパーコンピュータ利用の推進
	第５章 おわりに
	参考資料
	報告書別冊・参考資料集

