REICEITLERIE

katagiri@cc.u-tokyo.ac.jp

FT

&5 1]
7075 LEE{boILTE

HRORR PRI 7 — iR

| ISR CMSIEFETRIA R fiF iTC
S HE > 5 —

v Center,The University of Tokyo

:"-H
>
E4%
m'ﬁ

._
EN
=
E]



=130

= DPIEO T

WISER  CMSISFERER i iTC
- RK PRI > 5 —
Information Technology ter,The Universit Tok



sz P2 LRI DONT

20154 E CMSIETEH T4 A (155 RIEE3[R )
F10E: 7005 L5E DR, 2015F4H9H
Aora8 5y IL—TT7oa—y s Fyviadavsit.
HIEETHE AT SDFA., ZDith
g2l MPIOEME, 2015%F4816H
W5 NBEOEME MPI/A2—J1—X  MPLEEDFEFE. FDith
=3[8] : OpenMPD EHE . 20154 H23H
OpenMPDEEE . FIFHAE. TDth
E4[8] : Hybridifi 51 {E ;% (MP1&E OpenMP D it ). 2015458 78
B=. Hybridifi 5t OBREH. FIRLDFIE. DIt
E5E: RS LSRN, 2015558 14H

JA5 S LDERERNLR YD ICBETHEZ D= (1/0., B{RTERE
CEERER YT AT 2y Y), iiFITEEEUNSU X)), EEETOTI7AIL,
FDith

3 WISERE CMSIEFERE TR A o iTC
RO B > Y —
Information Technology Center,The University of Tokyo




AINA7 %

B & 3
> rZ/\OZ.“/’Eﬂ]%) WP

FR*3
o
&

TDEENCHEZFTDENME T
aTHRE. FREF. SBRNT &
B AHRRE . ISBN-10: 4130634550,
ISBN-13: 978-4130634557.,
F55H:201582H18H.176H
[RED4FHE]

ANAVDEFETY . ULTZ
T RFTEEHRLTLVET,
AN\ T ZfEZ SHH
ANAVNFEALGHERA T, GERGTHETELDO M
BRI, SROZFBEFERE., 5L

ﬂﬁil

4 2ISERE CMSIEHERLF LT A iTC
SRR L S —
Information Technology Center,The University of Tokyo



FhE (EEE)

y T2/ 78a553249 A 28
— it B 4L IR EMPID HFE — | 707537 A

A RE . ISBN978-4-13-062453—4,

F5EH 20133128, $IELA5, 2008 RS IF
ANaAYhroEENS

[(AE 0] RS
E B TR ==
EiE. FortranQ0EEEDH7)ILTOT S LR

MET7ILT) X LIE. IThHhHMY AT <ERA
REBEDABRETETH/N—
NE LR, FHTHINHESTEEZZSAMRITOAFE

5 20ISEERE CMSIE IR A iTC
- HOROK P L L —
Information Technology Center,The University of Tokyo



ZRE (EEE)
y AEHITAS S35 AF9:
H 7 ILT0O5 S5 L TE S 0penMPEOpenACC | (IR RE)

Fie #3F &

HAKHRIRZE . ISBN-10: 4130624563, ISBN-13: 978-4130624565.

5t H: 20155

F5 A 258 (HERFE)

[REDHH]

&8, Fortran905 558 CTHlEX
CE3E. Fortrand0EFHEDEBD YT ILTOT S LM

AFHRE(FooO0—F)
RBEDODHNBZETH/N—

Windows PC;E & B] BE(CygwinFl FH), A/\a> THEE 0] 8L,

NEIL ¥R,
AFIE

MHTHFHNTAYSIVTE=ESARBITD

ISR CMSIEHERFF LT HA iTC
RO B > Y —
Information Technology Center,The University of Tokyo



BB
y TIHFNIFENIE - SFIEEERER LD =62 -]
FTHEIE BXHIE BiE RE.
FiZE¥E BT AR EL (BE) . EHAER BIERKEHE
Etr () EIURXFE PR (%) &, AEKRHEE
#H B L RERT &
a04ft. RITEBB:2010/04/30, ¥ B A5, R—I#:2728H.
ISBN:978-4-339-02589-7, 7E{ffi:3,990M (A{£3,800M + F25%)
[ RE D45
FortranE & CH&iR
HET7ILI) X LT, XG5 ECTrEZIZERBA
RKEBEOANZABICMAT., EEEREDHE L. BRITH RIELRE.
FFT.V—h. G EELGHEAE 7 L) X LFH/N\—
RAIL P~ L, EFELTHINBESAEEZFUOLARE

7 20ISHEE CMSIEFEIRIF AR A o iTC
RO B > Y —
Information Technology Center,The University of Tokyo



HEIE ANary7rars53I 07 AM)
OFIN 5k
» REBEDEANR. BEERNBSTH/N\—LEEH
y HFEIEZELNSKY ., ERAXBLN SN TOTSITD
SBEZLLTHAEBEDITLONTLNS
FEZXHILFETEBEMNH D ED AR
» HEDEE IOV SLOFIAIZDNT
HRAKFEHREE L A—DFXI0R—/A\—a E1—4
VATLTEDZEZEFIATS
MEEDPCHOSRAAMPINFETESELD) THATS
HRUNDKFENDRA—/N\—aVE1—42THAT
» ZHEDOPCZALT., (MPITIXAL) EXRTOTSLT
SEHEIA(FICERTATSLDERIEDEERE)

8 ISR CMSIEHERFF LT HA iTC
SRR L S —
Information Technology Center,The University of Tokyo



X ClZ

AN Y LX<
201567 CMSIEFERER 0 iTC
e S PAIER  >  —



A=A ba—% Lt

» ALFIgERREH O E 2a—2TIEALY

» BAFEIGE R (L7
RAEDRELNILDEREERZLIFAERDIE
FEERBYIZIZ. PCD 100018 53X T, 1000 E KRB =%
AEYZELDETER

NEeEEZEREESFEEODNEABRUNEEZEDES
(ERk26E8A14B 2. QA 15811T) DRGHIRRETURILEFETEHE

BIEE=ZIE/N. TUOZILEFEEHRTHO T,
NMERSMHEN/-OENTIEHFZFEZDTLD
y HE IFEAETARTOR—/N—aVE 1 —2 (L5 52 #
» RRARZFFHREB LIV ET HIXI0OR—/RavE1—4
VAT LY, HHETEE

0 WISERE CMSIEFEFIE A o iTC
SRR L S —
Information Technology Center,The University of Tokyo

bk




A —IN—22 2 B2 —% THW3 Hif]

» TFLOPS(T3-7AvYT R,
Tera Floating Point Operations Per Second)
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® Intel Core i7 (Sandy Bridge) Tl&. 627, 170v I T8ERIDFEN/NAEGTEINTEHD
T. 3.3 GHz * 8EIZEN/N R EH/Hz * 607 = 158.4 GFLOPS
® Cray-1(X160MFLOPS, 1970F M X/ a> &Y, PCOAEHI0ELL L SR !

1 WISERE  CMSIEFERISER A iTC




A—INAL ¥ a—X ik

» R4 EE (Theoretical Performance)
N—FOIT7HENMIZCESHLI-EEE,
170927 TEHEH/ M ARR#ENFEHLT-
FLOPSIEZ{ES &M SN,

» EXN4EE (Effective Performance)
[N DRFI—0YV I I T7EETLTETHRZETAL
ZFDRUFI—ITATSLICEOLNATOSZFEINMNIRER
*HH,
LEDEZEICEHLI-FLOPSIED C
EIL— RABRXDKBARFI—Y THSHLINPACKZE
FAWSZEMNZN

2 ISR CMSIEHERFF LT HA iTC
RO B > Y —
Information Technology Center,The University of Tokyo



B—T DM

» Kintelt DEZITET—F - L—THREBLT =, FEEKEIM
DESICET HFRERA,

[ BAEAFYTDEREIL. BKLT18HA T2EZH5]

» B ERLC T,
[T4o070yYDEREEX. BLF181AT2E(215]

» EREICKSDE FISETI101E LTS,

3 ISR CMSIEHERFF LT HA iTC
SRR L S —
Information Technology Center,The University of Tokyo



A —N—22 2 ¥ a—X iR

(FITHABY,

BGmTERE)

Tianhe-2 (NUDT)

Titan (DOE/SC/ORNL)

100000000 Se uo.a(DOE/r;JI;\:sKAé/hL)NL)’ ®
-Computer .
10000000 Tlanhf | AU?IC[)JPE)N ) J
aguar
1000000 TURAM x) T2K (K
SR |000( |
100000 SX8 V\V—E)LL(JAXA
SR8000(ERK) SX-7 E2S (#BEKSim)
10000 SX-4 v”"sx 6 i =Lk
1000 SX-4—— L SX5 _—
D 100 SX-3_ sraz0HEEK)
- \ -
g 10 ; 3|S;< 2, VP-2600
U 1 Cray-| Y ._{- >-820
7 VP00 yP=200
01940 1950 ? 20
ILLIAC-IV )
0.01 h 4
ENIAC FACOM230
0.001 8
0.0001 v
14 ISR CMSIEFERIF R iTC
]nl‘orma?uz:[% IH Eﬁtglﬁlt /I % ‘I\_-



A=A a—FD53LX2 7

» TOPS500 Supercomputer Sites
(http://www.top500.org/)
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SUPERCOMPUTER SITES

PROJECT | LISTS

STATISTICS

- w—

RESOURCES = NEWS

CONTACT - [ SUBMISSIONS
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m
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Home ! Lists » June 2010

Power data in KW for entire system

TOP500 List = June 2010 (1-100)

Rmax and Rpeak values are in TFlops. For more details about other fields, check the TOPS00 description.

Statistics

next
Rank Site Computer/Year Vendor Cores Rmax  Rpesk  Power
. Jaguar - Cray XT5-HE Opteron Six
1 QskRdgelatonalLaborstory e 26 CHz 2009 224162 175800 233100 695060
United States
Cray Inc. s h
earc|
Nebulae - Dawning TC3600 Blade,
National Supercomputing Centre in el X5650, NVidia Tesla ©2050
2 %plennamemrqscs; PU 2010 120640 1271.00 2984.30
Dawning
Roadrunner - BladeCenter HPCWire
DOENNSALAN 1 Cluster, PowerXCell 8i
3 i teron DC 1.8 GHz, 122400 104200 137578 234550 .
United States Voltaire mﬂfua;raj\nyzuug GPU-based Supercomputing Could Face Bookmark
B Price Hikes Save This Page
National Institute for Computational ~ Kraken XT5 - Cray XT5-HE Opteron 5 ting E Use Getti
4 SciencesiUniversity of Tennessee  Six Core 2.6 GHz/ 2009 98928 83170 102885 upercompeinginergyl selexningla
United States Cray Inc. Bad Rap
5 Forschungsaeniumuelicn (F2))  gae e CE Gene P SObOnS epss0 100270 226600 Latest Windows HPC Server Hits Wall
I Germany
1BM Street
Pleiades - SGI AllixICE ici it
) ) 8200EX/E400EX, Xeon HT OC As HPC Pricing Falls, Opportunities
6 NASA/Ames Research CenteriNAS 5’y oo 203
United States 3.0/Xeon Westmere 2.93 Ghz, 81820 77270 97329 3086.00 Soar
Infiniband/ 2010
sel Web-based Tool Battles Dishonest
National SuperComputer Center in Tianhe-1- rfUDTTH 10“31“”?” Campaigning |
7 TnjinNUDT 50 pliRadeonHD U570 7480 5310 12081
Chmja z mﬁm and /2009 Silicon-based Quantum Computing One
Step Closer
Alualanad - aCanar Rina Rana 2
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CPU(SPARC64IXfx) D #fAHM 1 i

15 H &

T—XTIOFv4 HPC-ACE (SPARC-VIfn 5tz MhaR I #%)
B B SR B 1. 848GHz

L1¥vyia 32 Kbytes (885, T —2(ET 58
L2Fvyyia 12 Mbytes

Vil Sledvgd R B Ay a
Fyyia

EHEET 2EHMEFI—_IM A DDFE/N M ATEEE I =y (FVA)
SIMDE S 1T AR T2 D DFMALEIE

FMAIZ2 DD ZEN/ NI R ERE (IMELER) ZE T8
LIRA ® FENNMAELUREIH: 256K

Z Dt ® —ARB#sin, cosDEHGH

® EHfEETHS

® [RE. FEAIE LS




FUJITSU Supercomputer PRIMEHPC

FX100
» FXI0D & THAFX100TIE. L TFAYLEIE

» CPU:SPARC64™ X] fx
3VEEOAT 27V RANOT
IBMEEHRE: 1 TFLOPSLL E ((ZFEE) . 2TFLOPSLL Lk (BFERE)
EU: 2B EEI -V 2B EEFZTFLASTE I = VI,
B LUSEDZFEVN M R BFEE I =Y (FMA)
TEDOFMAIX 1AM IIILB Y2 0D EBREZFE/ NI REE (NMELER) %
E{TA]RE
SIMD: 1 DDSIMDEE S TAEDFMANEIE, 7R 14 9I)LHT=Y2{A
DSIMDEE i B ZE1T
—>BAT7T1HA4IIILHT=Y16{E. 320785t T 12D EZREZE
IN R EE MNE(TE[HE
SIMD:256E vk, 4BEDREBEZHF/NABINERE. L LLISEDEBEZEN/EK
RENERE, ASARSIMDA—FRRAR 7S, E#ESIMDO—RF AR 7T, TRNEZ,
L1¥F v a1:64KB, L2F vy, a:24MB

&L FE 4T (Out-of-order) 1)/ — XD IE N
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FUJITSU Supercomputer PRIMEHPC
FX100

» FXIOD M THAFXI00TIL, LA LR
y /—F
AEYARE:32GB (HMC)
AE /N2 FIE : 240GB/s (read) + 240GB/s (write)
AR —aRIk : Tofuf > F—axIR2
A2 B —aARIRNNURIE:12. 5GB/s X 2(MAM) /)>D

HH B
http://img.jp.fujitsu.com/downloads/jp/jhpc/primehpc/primehpc-fx100-hard-ja.pdf

H B
http://www.fujitsu.com/global/Images/fujitsu-new-supercomputer-delivering-the-
next-step-in-exascale-capability.pdf
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» {THI-RRLEO S E TR '\
for (j=0; j<n; j++) EEINEE
for (i=0; i<n; i++) { JAHIIE
} y[il +=A[I0T * x[1] ;
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» Intel Pentium4 TIE/NA T4 EREM 31
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y 19099 H1=Y . 8EIDEEMNTES
FMAHT-Y., BESKLUME H2D
4DDZFENHRER)
19899 T. 2DDOFMAHDENE
AZENNBUSEE X 2QFMA=8ZE/ N\ EE o0 vy
y 127 H71=Y1.848GHzD - OvI75D T,
HimmANEEIL.
|.848 GHz* 8[a] = 14.784 GFLOPS / O
1/—FK16a7 TlZ.
14.784 * 167 = 236.5 GFLOPS / /—Fk

» LORZEGREE/NNEAERERA)
2561& / a7
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HARIBILDOR A >k

» BBHIDT—FBIMARETEZEL T, EFET7IERTHEEL
IW—TREHETIER)

x for (i=0: i<n: i++) { o for (i=0: i<n: i++) {
a[i][1]=Dbli]"c[i]; a[1][i]=Dbl[i]"c[i];
NG |} OK |}

y IL—TZFHYINICL, T—37 0 REHEFZTVvVIALBREN
[ZUNED B ER V=i k= ex) (v a7 0Ovo1t)

x for (i=0; i<n; i++) { O for (jo=0; jb<n; jb+=m)
for (j=0; j<n; j++) { for (i=0; i<n; i++) {

NG a[il[jl1=blj1*cljl;| ok | Tfor(=jb;j<jo+m;j++)q

1) }}}a[i][J']=b[J']*C[J'];
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DEFZEE. ROZEYHL RSN TLNS:

JL—TJ 3k

EETIERDHEEEEZ D BT, T5-175
BEEIRNTE3FI)L— 70)J|LE%§3&‘-£'&9' %
20991 (FA4)9) %

Xy allHhbdT—32cBI AT ST,
PHBEELEST-THDENT—4%  (AES
TIOtERTHEIEESTS
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4 < 0}
15N DR
y IL—T MK
THFREDI—FIX, LTDEI7E3
for(i=0; i<n; i++) {
for(j=0; j<n; j*+) {
for(k=0; k<n; k++) {
} cLillil=cli]lil+ali]lk]*b[K][]];

}
}

limli

5 )L—T 121345 (CEFE

EREOEEIX NMAIDIIL—TE3RH#]LTLH.
HEFENTHLALY
— 6IBYDEHDAENHS
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Y — < 03
fTHDOIE
y JL—T 3K
THIEDOI—FIE. LTD LIS
doi=1, n
doj=1, n
do k=1, n
c(i, j)=c(i j)+a(i,k)*b(k, j)
enddo

enddo
enddo

5 J)L— 12755 (Fortran S &

liml

EREOEEIX NMAIDIIL—TEXH#]LTLH.
HEFENTHLALY
— 6IBYDEHDAENHS
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15 DR
» TR T —EANDT I ERINZ— b,
LITD3IFFEICHEETED
N1ERZIC (inner-product form)
RAIL—TDTIERINZUN
<ANTRILDORNIE> ERIF
S 1&EH2 K (outer-product form)
RAIL—TDTIERINEZUN
SANTRILDAIES ERIFF
HREER N (middle-product form)
NIEENED PHE
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1IHN DI

» NFEF K (inner-product form) A R
iik, jik/L—7IZ&LSHEIR(CEEE
for (i=0; i<n; i++) {
for (j=0; j<n; j++) {
dc = 0.0;
for (k=0; k<n; k++) {
de =dc+ AL I[K]*BLKI[i ] A

}
Cl[i][j]F dc; Q@iTARESNARDTIEAHY
} —1TAMR-FIARIEINEED
} MA CHEETER
fRIRIE

0 A BELOA—SEEELTHC
XUUR. BINDL—THEOEHOIEETEEE | (£, F—SHEDEBATE

EES, fzEA R EREDI—FIE<ik/L—T >, 5i58)
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1A DR

» NFEF2Z (inner-product form)

iik, jik)L—12&BHE (Fortran5 £8) A B
doi=1, n R
doj=1,n ]
dc = 0.0d0
do k=1,n
dc=dc+A(i,k)*B(k,j) | |
enddo
C(i,j)=dc _
enddo Q@ TAREINARDTIELAHY
enddo —{TAR - ARBHEED
MATCHEEETER
iR iRE -
ML, BADL—THODEHDIEETREE | A BEBLN—HEHRELTHS
EIER, 2E2 1EEROI—RIE<ikIL—F >, (fz2L T—ABENEEMNTSE
BIZHR)
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IO
» 54#EH2 K (outer-product form)
kij, kji)L—T Ik HEIR(CEEE
for (i=0; i<n; i++) {

for (j=0; j<n; j++) { A B
CLil[j]1=00; Y-

}
}

for (k=0; k<n; k++) {
for (j=0; j<n; j++) {

do=B[ k][ ]; OkjiL—F TIE
for (i=0; i<n; i++) { BARMTIEAMNAY
CLil[i1= C[i1[iT+A[i][ kT db; RIS E B E
) (Fortran§:E)
}
he WISERE  CMSEFETR R T RA ITC
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I DR

» 54 #EH2 X (outer-product form)
kij, kji/L—T 12 & HEH (Fortran 5 i5)

doi=1, n
do j=1, n
C(i,j)=0.0d0
enddo
enddo
do k=1, n
do j=1, n
db =B(k, j)
doi=1, n
C(i,j)=C(i,j)*A(i,k)*db
enddo
enddo
senddo

Okji/L—J Tl&
SIBRTIECADA
—F| A MBS ERE

(Fortran§:E)
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4

1IN DI

E

1fE a2 =0 (middle-product form)
ikj, jki)L—T 2L BHEIR(CEEE

for (j=0; j<n; j++) {
for (i=0; i<n; i++) {
} CLil[i]=00;
for (k=0; k<n; k++) {
db=B[k][j];
for (i=0; i<n; i++) {
}C[i][i]=C[i][i]+A[i][k]*db;
}

}

®jki/L—IJ TIX
2THARMTIER
—F| A MBS EEIC
mRBLAWLTWS

(FortranE &
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4

1IHN DI

FEFER X (middle-product form)
ikj, jki)L—T (2 &k BHEH (Fortran 5 75
do j=1, n
doi=1, n A B
C(i,j) = 0.0d0
enddo
do k=1, n
db=B(k, j)
do i=1, n
C(i,j)=C(i,j)+A(i,k)*db ®jki/L—T Tl
enddo ETHIAFARMTIER
enddo —H| A RIEINEEIC
ORI TLVS
enddo (Fortran§ &
5| ISR CMSIEFERERETES HA iITC
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N—77ru—y2 >

y A INAATHY
LORZIADT—EDEIYHT;
INATSAZ=2Y ;

h\J:L)’C%%A:')I 95, a—FKZE=

5%@71%6J —/{7 giﬁ&

» IL—T DR AMEZE ., 1 TIELEL. mIZT 5
<mE7ra—y o >EEA
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N—7F7rua—9 2 7o
FsH-175kE. C56Eb)
o k-)L—2EXEB (nH2TEIYYINSBIEE)

for (i=0;i<n; i++)
for (j=0; j<n;j++)
for (k=0; k<n; k+=2)
CLI0] += ALi[k] *BLK][ jT + ALi][k+1T*B[k+1][ j];

> k-JL—TDIL—THIFERIEMN 1121245,
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N—F7rrua—9 2 7OH
(FrH-175h. C5i68)
o j-)L—2REE (A2 TEIYTINSIEE)

for (i=0;i<n; i++)
for (j=0; j<n;j+=2)
for (k=0; k<n; k++) {
CLIli  1+=Alllk] *BIKI[j 1
CLILj+1] += ALi[K] *BIK][ j+11;
;

> Ali[KIZL D ARIZEE . 8EICT I EATESLIICGS,
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N—7rua—1 27O
ATH-175kE,. CS5Eb)
o i-)L—2EXEBE (nAN2TEIYYINB15E)

for (i=0;i<n; i+=2)
for (j=0; j<n;j++)
for (k=0; k<n; k++) {
Cli 1] +=Ali 1[k] *BIKIL:
C[i+1][j] += Ali+1][k] *BIK][il;
;

> BliJ[1ZL YV RARITEE . @RICT VA TESLIIIGS,
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N—T7T rua—Y 27 DH
A5-135. C5aEb)

0 i-)L—T . BLV - IL—T 2R EH
(nM2TEIYIINDEZS)

for (i=0;i<n; i+=2)

for (j=0; j<n;j+=2)

for (k=0; k<n; k++) {

i I 1+=A0 1K *BIKI[j s
i I+ 1] +=AL ][k] *B[K][ j*+1];
+1]0) 1 +=Ali+1][k] *B[KI[j 1
HT]0+1] += AL+ ][k] *BIK][ ] +1];

O OO0

}
> AL, AL+11[K],B[K][j].B[K][j+ 1]ZL A RIZEE.
ERIZTIEATESRLSIZHS,
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N—77rua—1 > 7OH
AH-1758,. CSik

o AVNATITHIBLESTZOH . ULTDEIIZECAHI LKL

LENHD

® for (i=0;i<n; i+=2)
for (j=0; j<n; j+=2) {
dc0O0=C[i ][j ], dcOl =C[i ][j+1];
dcl0O= C[i+1][j I; dcll =C[i+1][j+1];
for (k=0; k<n; k++) {
da0=A[i ][k];dal=AJi+1][k];
db0=B[k][j 1;dbl=B[K][j+1];
dc00 += da0 *db0; dcOl += da0 *dbl;
dcl0 +=dal *db0; dcl| +=dal *dbl;
}
Cli 1[j 1=dc00; C[i ][j+1]=dcOl;
C[i+1][j ]=dclO; C[i+1][j+1]=dcl];
}
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N—Fr7rua—1 270
FTH-13751k. FortranS3E)
o k-)L—2EXEB (nHA2TEIYUINSBIEE)

doi=1, n
doj=1, n
do k=1,n,2
C(,j) = C(,j) +A(, k) *B(k, j) + A(i, k+1)*B(k+1,j)
enddo
enddo

enddo

> k-JL—TDIL—THIFERIEMN 112245,
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N—7rrua—19 270N
FTH-13751k. FortranS3E)
o i—TAREE (2 TEYEINBIEE)

doi=1,n
do j=1,n,2
do k=1,n
CGi,j )=C(,j )+A(G k) *Bkj )
C@G,j+1) = C(i,j+1) +A(, k) * B(k,j+1)
enddo
enddo
enddo

> Al KZLORARICEE ., BEICT VA TESEIITES,
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N—Fr7rua—1 270
(ﬁﬂ —ﬁ%ﬂl *ﬁ\ Fortrans nn)
o i-)L—2RER (nA2TEIYYINEES)

doi=1,n,2

do j=1,n

do k=1,n
Ci ,)=CG ,j) +tA( ,k) *B(k,j)
C(i+1,j) = C(i+1,)) +A(i+1,k) *B(k,)j)
enddo

enddo

enddo

> B(i, ) Z LU RRCEE. @RICTIVERATEDLIICES,
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N—F7rrua—9 2 7OH
(F7H1-17%1%8. FortranS3E)
0 i-)L—T . BLV - IL—T 2R ERH
(M2 TEIYEUINDIHE)
doi=1,n, 2
doj=1,n, 2
do k=1, n
CGi ,j )=CG ,j )*A( ,k) *B(kj )
C@i ,j+1)=C( ,j+1)+A@ ,k) *B(k,j+1)
C(@i+1,j )=C(i+1,j ) +A(i+1,k) *B(k,j )
C(i+1,j+1) =C(i+1,j+1) +A(i+1,k) *B(k,j +1)
enddo; enddo; enddo;
> A1), A(i+1,k),B(k,j),B(kj+ 1)L RRIZEE,
ERICTIEATELELIITH S,
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N—7rua—1 27O
(F7H-174f8. FortranS:aE)

o AVNATITHIBLESTZOH . ULTDEIIZECAHI LKL
EENHS

® doi=1,n, 2

doj=1,n, 2
dc00=C(i , ); dcOl = C(i ,j+1)
dcl0= C(i+1,j ); dell = C(i+1,j+1)

do k=1, n

daO=A(i ,k);dal=A(i+1,k)
db0= B(k ,j);dbl=B(k, j+1)
dc00 = dc00+da0 *db0; dcOl = dcOl+da0 *dbl;
dcl0 = dclO+dal *db0; dcl| = dclI+dal *dbl;
enddo
C@i ,j )=dc00; C(i ,j+1)=dcOl
C(i+1,j )=dclO; C(i+1,j+1) =dcl |
enddo; enddo
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Alife T 78 A LiX

BRI T—aimAREEZEL » CEEDES
L—TREET I R) J

x for (i=0; i<n; i++) {
a[i1][1]=bl[i]*c[i];
NG |}

‘ |3 |4 |5 |6
—*ﬁ%ﬂﬁl‘ﬂ
i

HfR4 TR EHE TR
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XYoL UHEEDOH
BHEAMVARYDTRLARAEX v AICBBT B AL IIELTEZEZS
IREER (X LA T D8 Y
IVEV T RiRE. CCTld4ET S
AUAE) EDOF—AIE. R4 EIZ. AL vyl aSAUIZRS
Xy aTAUNE8INA L AT NV DE8/N(RETH
EeAlald 4 X 4DERL T, {EFEE (831 ) TAEVHERINTILVSET S

double a[4][4];
CORMIRT. BMARESEARIZT IR (AEVDTIER)T S AE
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XrvvazAf U HEOH
. a[0][0]1MBBH/ NV I Ty 2T U0IZFED
2. I CIZL A[I][0]1A DB/ N\ IERTIEREND

3. (MEBREDTY Y ATAUO0ICBEDNDESHELDT)
Ty aTA0DT RN IR ZE BV H SN ENFELY

4. INDISDT—IMNFvy2TA40[2FSD
5. 9CIZLa2][0)1AA DB/ N\ IOMT UEAINDS
6. FuaTA0DT—RNVISDRAR) EB L SEOELNFRLY
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» MIERRITE AT DR ARV T 2R T DB
T—RT7 0 EAB . HWET VAR DN\ I LOT—EIE,
BB/ EDT—23—1ELT(REFID) . BlD
Xyl aSAYU EICEREDHN—FIITHEENHD
Xy aT740DT—E2ET VAL TWSERPIZ,
Xl aSAUNGEBO NIRRT —42% (i 5](12)
o TKAIEMNTHE

AEYDLAVE)—EDT >
) EEENDR-T 27 It AR AN S
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Xy v aogA EEMPRT DEN
y AR\ DD Ty 2534 ANDENYFFIFIE
2EDMEIRETITOTLNAIENZN
=&AL, 32,64, 1287 L

» BEH A XDEIE (F=&A[£1024Xk5T) T
REM1.72~1.73, EZIZIF1 71012745
BE. X vy adA U EENELCTLNSAIEEEHY

%

NG

double a[1024][1024];

double precision a(1024, 1024)

EIR(E, OSPFrul AR OEE THRELEHERDTHILEHLLA

o= 4 X CHERGIERTE T ERE

WISERE CMSIEFERIE A o iTC
SRR L S —
Information Technology Center,The University of Tokyo



vy vdaaAL UHENDRI
y vl aSA U EEEBCAHE
INTAT % BBHIZ(2FTHW) RO EEEZER

L& RBC 5 D

—ERDREBZEED

RAOGHEBZEHERLTES
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a7l LB F vy 2I ALY |
Rk A5
» 115 —1T75IFE
» {THIH A4 X:8%8
double A[8][8];
» FywasAIE4D

» 1 DD XYy aTAUNZ4DDITIHIERHE
Fry 1542 :4X8/\1(double)=32/\1 |
» BRI DEFT 7 I X(ELITAR (CEEE
» FylaMBLVHLTILOYX A
Least Recently Used (LRU)
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o J— K45

for (i=0;i<n; i++)
for (j=0;j<n;j++)

for (k=0; k<n; k++)

84

CLiLT += ALT[k] *BLk][j];

) K
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3 |

Y |
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1o 7ay 7{eda— R

(CSiE
» nMTOYHIE (ibl=16) TEIYYI B EE.
LTDESH6EII—TOa—KIZHDS
ibl = 16;
for (ib=0; ib<n; ib+=ibl ) {

for (
for

I

for ( jb=0; jb<n; jb+=ibl ) {
for ( kb=0; kb<n; kb+=ibl ) {
for (i=ib; i<ib+ibl; i++ ) {

J=Ib; J<jb+ibl; j++ ) {
( k=kb; k<kb+ibl; k++ ) {

Cljol += Allk] * BK][;

BB
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1o 7ay 7{eda— R

—_— A

_AR
—a —A
p—

(FortranS ik

» nMATAvHNE(bl=16) TEIYYTIhAEE.

LTDEILG6EI—TOa—NKIZHhH5

ibl =16
do ib=1

. n, ibl

do jb=1, n, ibl
do kb=1, n, ibl
do i=ib, ib+ibl-1

do j=jb, jb+ibl-1
do k=kb, kb+ibl-1

C(, J) = C(, j) + A, k) * B(k, J)
enddo; enddo; enddo; enddo; enddo; enddo;

86
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TywvaTay Z{LEo
F—=K e TP ANY —

ibl X bl
IMTEIELLT

751 - 175138
9%

ibl ibl ibl

ibl
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Fyvvazay 7o
T8 T IRANY —

---------------------------- ibl X iblD
INTH|BALT
151 - 175175
9%

L ibl
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Ao 7a y Z7{Lda— Ko

vra—Y s (CEik)

» 1THI-1THIFED6E
S5[Z&6E

5 )L—JDa—KIZhz.
S )L—J 7A=Y %I EMTES,

y i-)L—T BEWIIL—2ET7oA— T LTD &

SFa—FKI24 5, (TOvIigibl A2 TEIYTINSIEE)

89

ibl = 16:
for (ib=0; ib<n; ib+=ibl) {
for (jb=0; jb<n; jb+=ibl) {
for (kb=0; kb<n; kb+=ibl) {
for (i=ib; i<ib+ibl: i+=2) {
for (j=jb; j<jb+ibl; j+=2) {
for (k=kb; k<kb+ibl; k++) {
Cli II 1+=Ali ]k]*BLKI} I;
Cli+1][ ]+=A[i+1]k] " BLKI[ I;
Cli Jo+1]1+=A[i ]k]* BIKI[+1];
Cli+1][j+1] += Afi+1][k] * BK][j+1];
Yrr i
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Ao 7a y Z7{Lda— Ko

7ua—1 2> (Fortrang g

» 1THI-FTHIFED6EIL—T DOI—KRIZMNA.
SSIZRE6EIIN—TIZ7oA—Y b5 ET ENTES,

v i-)L—T  BEYIIL—2E7oa—) 0 LTD &

SFa—FKI24 5, (TOvIigibl A2 TEIYTINSIEE)

90

ibl =16
do ib=1, n, ibl
do jb=1, n, ibl
do kb=1, n, ibl
do i=ib, ib+ibl, 2
do j=jb, jb+ibl, 2
do k=kb, kb+ibl
CGi ,j )=C0i ,j )*Al ,k)*Bkj )
C@i+1,] )=C(i+1,] )+A(+1,k)*B(k,j )
Ci ,j+1)=C( ,j+1)+A( , k)" Bk, j+1)
C(i+1, j+1) = C(i+1, j+1) + A(i+1, k) * B(k, j+1)
enddo; enddo; enddo; enddo; enddo; enddo:;
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B Ol (1)

y LTFOTASS LI, TRGESNH S,
d=a+b+c;
f=d+a+b;

» AV TP BGEEILHLIN LTDEIICELHN
BEHETHD,

temp = a + b;

d = temp + c;
f=d + temp;
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HEER 7 R DOHIBR (2)
» BEAIDT VAL, TRGEFSAHZELIGNEIH KN,
for (i=0; i<n; i++) {
xold[i] = x([i];
x[i] = x[i] + y[i];

;

UTDEIIZEL

for (i=0; i<n; i++) {
dtemp = x([i];

v

xold[i] = dtemp;
x[i] = dtemp + y[i];
}

3 2ISERE CMSIEHERLF LT A iTC
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a— FOBH)
» BYRILEERFANDD, L—THRIZEMEL,
for (i=0; i<n; i++) {

a[i] = a[i] / sqrt(dnorm);

)

» EEEDOHITIE, #HTEIELTELS
dtemp = 1.0d0 / sqrt(dnorm);
for (i=0; i<n; i++) {

a[i] = a[i] *dtemp;

J
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N—7hd 1 FXL
y AR I —TRHRIZIFXEZEHELY,

for (i=0; i<n; i++) {
for (j=0; j<n; j*+) {
it (i!=j) AL]LI = BL]LL;
else A[i][j] = 1.0d0;
!}
» LTFDXIITESL,
for (i=0; i<n; i++) {
for (j=0; j<n; j*+) {
}Ai[i][j] = B[i][;
for (i=0; i<n; i++) A[i][i] = 1.0dO0;
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V2R s NN T2 T D

o ELDa—k~
(2Bxp7>O—1)45)

EE—SROIERAEL

—Y IOz 7HIZIE
fil£ TELRL

@ INYTTFINATSA=ZY
ZoRiEL=-a0—F
(2Bxp7a—12 )

Tx—SHBOERMIEL
SIS LT ISATSA= 4

gy

for (i=0; i<n; i+=2) {

}

dtmpb0 = bli];
dtmpcO =_cli];

dtmpa0 = dtmpb0 + dtmpcO;

ali] = dtmpa0;
dtmpb1 = b[i+1];
dtmpc1_= c[i+1];

dtmpa1?ﬁtmpb1 + dtmpcH1;

ali+1] = dtmpaf;

for (i=0; i<n; i+=2) {

dtmpb0 & bli];
dtmpb1 & b[i+1];
dtmpcO = c[i];
dtmpc1 [i+1];

dtmpa0 =\dtmpb0 + dtmpcO;
dtmpa1 = dtmpb1 + dtmpc1;

s s ali] = dtmpa0;
}
9% IS4 CMSEER R o gﬁ!}:!:g:
. a

S
S
1
=

=

nolo,
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y
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BUEEHRZ A 72
"?J{ SIRS1473)
5']@%%%!&75\&“(&L\'Bv'-‘—%ﬁa_%?&o)

«kmft@ﬁq:,i | {ERSRE. FFT. ZDith

BLAS. LAPACK ScaLAPACK. SuperLU, MUMPS, FFTW, 73&

» BRITHIRSA4231)
T DERIZONZ LY
B —RAREXDFEE. BAERRE. TDith
Ri1E#EE
PETSc. Xabclib, Lis. ARPACK ., % &
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BTSN 5 4 75 ) O
» BRATHNZIRS 7TV r—2 3 &5 4T 3 hEELLY
BR 1 5']7'—’)73?/10)1‘?%—%&75\.%&
COO. CRS(CCS). ELL. JDS. BCSR.
A—RILOFENMINTIES . B D A—RILIEEWEEIZHE
BGfEE (ERE) EEICLIZYINIIT
» BUESFILO 7 B XUV BEEIFIE R ERE
(Domain Specific Language, DSL)
RN EREXOBBIE A AT LS EHI LT, NE (HFRELGDHTO
TS LDOME)ERE
ULEDRENS. BELREILNATELEE LER) DIERK (DSL) 4.
AT (BESF LD T7) N TED
BN ILD T DB

ppOpen-HPC(3 X). PETSc(Argonne National Laboratory, USA.) . Trilinos
(Sandia National Laboratory, USA). 7% &
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BLAS

» BLAS (Basic Linear Algebra Subprograms,

HEARFEIAKE

R RMETE T,
(APMI:) L=tD,

gl7005L5E)

=l BE175

Lo, ERNEREZRE(L

| DRI BEEADODERNER

DEITOT S LEET,
BT DEREEHAD <R/I—RBLAS> &ELVSH
DHHM, FEEBLTLELY,
A /\—ABLAS[ZXIntel MKL(Math Kernel Library)|[Z A>T
LWBH., EDHDNTNDEILEREL,

100

WISERE  CMSIEFERISER G A iTC

WRURPAREIL R & —
Information Technology Center,The University of Tokyo



BLAS

» BLASTIX. LT XIZHFEHITHELT.
HJIIL—F DB R = —
,,ﬁ:*t%o)mawmbﬁaumﬂ<mﬁz B EHB ERR)
THIR K CREFRITHI . = B AITEI)
%“ — &AL = (1T 5% Z RITIZEHE)
HEREREIE ($TF] ATRIL)
» SEEHMEEND, LTDIDIEEEXTEE

A~ )L1 BLAS: ’\7 SILERGRILDEERE
AR JL2 BLAS: 1THIERIRILDEE
_~ )L 3 BLAS: ﬁﬁl.é: TR DEE
0] 2ISEEE  CMSIEFEREH T A ITC

WRURPAREIL R & —
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LNVl BLAS

» LAJL1 BLAS
ROMVARBE ANV EREOME., &
Bl: v « ax+y
T—ADFEHAHLEIE, EBEREBNZFIFERLC
T—ROBEHA(FYYES-T—RAOBEHAIZELS
T—A3T7 7 AR D ERE) NFEEAE TELELY
EREIZKDERER LM, HFEVEIFTELL
FEAE . ETE#N—FOIT7DEE MR
LARILIBLASOA TEEZRET DL BENARERFE->TH
5T —3BF RIS
5 :175)-RURILFEZE. LNJL1BLASTER
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L~)V2 BLAS
» LAJL2 BLAS
TH-RORVELGEDER
Bl: y—aAx+By

AE/ZERANER. Tx=y (TIX=

DWTEHECGER.Z8T
LARNIJLIBLASOADEE LS. T—2BF|

&

A

9 HHBTIRE

19751) ZexIZ

ITED TR

THNENTPILT—=RIHLT. T—2DOBEFAEHY

103

T—3T7 O ARREZE ., BEEICKYiEMEATEE
(E&EEIZEY) tERER L AL AR JL1BLASIZEER
LU (A2 THLY)
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L~N)V3 BLAS

» LAX)L3 BLAS
1TH-1THREGREDER
fBl: C—aAB+BC
HEREROHLFIRIMILEEH T, LRI
MERER E A ZER TERLY,
WHMEIZKYTIPEH =YD T—2=2MNRDT D,

2 BLASTH

FUXFEEEE LY RDRNE, BRRAOHEINEL,
T5-4THFETIE. 1757 —4%2 O(n°) [ZHLT

HEIE O(n’) HOT. T—4BHAMNRE

THFEIE. 7IILOYXLLRN)LTETOVS{ET

ShIZT—3DRFAEZEEHEIENTES,

104 20159 CMSIEHERISERT R EmA

RIIZELY,
=5,
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LRI 72 BLAS OV RE

'["gfgps] A E DR R
I — BLAS3
BLAS?2
BLAS1
>
THHYA4X
105 WISERE  CMSIEF TR R A imTC

WK ENHRLERE Y —
Information Technology Center,The University of Tokyo



BLASFHI]

» (B 6 JEFBLAS3

C := alpha*op( A )*op( B ) + beta*C

A: M*K; B:K*N; C:M*N;

CALL DGEMM(‘N’,‘N’, n, n, n,ALPHA,A, N, B, N, BETA,C,N )

A A K
ADEREL T S D / alpha 7‘ 7\ beta T
2 2 OB

BMERELTL\AM T7EL R
AD cCoH
MO K= TELA BDO1&TH || ZRL R
o DEZXRH o
NDOKES AD1RITH ChH1RkTE
DEFRM NDEZH
KOKES
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BLASOBERE T

» 55#l(ZHP: http://www.netlib.org/blas/

» i FRE]: B  XYYYY

X: FT—HRH
SHEE. D EHBE.C.EX.Z.EREEX
YYYY: ETEDFEE

LI

{5l : AXPY : RO ILERADS—ELTME
LAJL2:

{5l : GEMV: —fi& 175 ERTRILDTE
LAIL3:

{5l : GEMM:— i 475 ES L DFE
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GOTO BLAS &3

» REMX KICKYBREREINE, V—XO—FH®
EEAFOIREL. BHEEBLASORE (S4T731))
» HFE
TILFAT XD EIN TN
ZLDAETATA/\—FOIT7 ELDOEEIZHE

Intel Nehalem and Atom systems

VIA Nanoprocessor
AMD Shanghai and Istanbul

%
» TE B AXRFESRESTHE L 2—(TACC) T,
GOTO BLAS2¢ LT, YV—RO—FZEHLTLNS

HP : http://www.tacc.utexas.edu/tacc-projects/gotoblas?/
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LAPACK

[ZXt9 5, EIL—RAERADERE.
BIEDFEEDELE"TILTYXLIL—F %

» E1TH
a*oJ:U\

=]

HETIEM

» TOBEDRKEOEMRIER
D) ITHIL=ZT RKIN—IL—:

James Demmel##%
THR—KI/VIRE IR
Jack Dongarra#(#%

» HP

http://www.netlib.org/lapack/
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LAPACK®D Ay iR HI
» a4 FRE: BA#A  XYYZZZ

X: T—43%

SHEE D EHE.CEX.Z.EREES

YY: 17Hl0DEY

BD: —EXxtA.DI:xtfA.GB: — % #1715, GE: —fi% 1751,
HEERITILS—F HP:EXITI/ILSI—FEHEHEK. SY: A FR
1741, ...

777: EtEDIESE

TRF: 175D 7%, TRS: 178D 7 fEZ{F>. CON: FH#
DEtHE.RFS: G RAEDRESTHZETE. TR ZE X AT
FIDH R EQU: RT—1)U T DETHE. ...
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£ 7—ZfH : DGESV  (1/3)

» DGESV
(N, NRHS, A,LDA, IPIVOT, B,LDB, INFO)
AX=B DIEDITIXETEZT S
A*¥X=B,CZTA [ENXNITHIT, X & B I& N XNRHSTTHI&
EOR
TRBOEDIRENBIRTEDLUNE TAZA=P*L*U &9
fRd 5D, CCT P IEIRIRITH. L IZTTF=/A1TH. UIZE=A1T5
THd,
DEESNT-A [ BT —RAFEKA * X = BHFELDIZFEHLNS,
» 51K
N (A 7A) - INTEGER
BEAREXDE, THADXTH, N>=0,
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£ 7x—ZAfH : DGESV (2/3)

NRHS (A7) — INTEGER
GIARTRILDE, 1T5IBDRITE ., NRHS >=0,

A (A 71/t 73) —- DOUBLE PRECISION, DIMENSION(:,:)
AAFFIE NXNDITIHADZREZEAND,

H A ADSDEBEINT-1THILEU = PrXUZEHELTHE DTS,
LOXABERIEI1THAD T, SN TLVELY,

LDA (A 73) — INTEGER
FESIAD R DRITDKEE, LDA >= max(l,N),
IPIVOT (2 57) — DOUBLE PRECISION, DIMENSION(:)

RILITHAZIBAT DBEBD AT VIR, THDITTAIPIVOT()ITER
HBEh TS,

12 ISR CMSIEHERFF LT HA iTC
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£ 7x—ZfH : DGESV  (3/3)

B (A 717 H 77) - DOUBLE PRECISION, DIMENSION(:,:)
ANEE ABRIRLDO NXNRHS {75IBEZANS,
H A&, HL.INFO =0 %5, N X NRHSTTHI THLEEITHIXHNRS,
LDB (A #1) —INTEGER
FESIBORADRITDKES, LDB >= max(I,N),
INFO (i 53) —INTEGER
=0: EB&¥KT
<0: £L INFO =-i %5 i-th TTOSIHDEMNEMLLY,

>0: HL INFO =i 7356 U(i,i)) DNEEEIZOTH S, DEEILIRH DD,
UD N fRITFELL -0, R ILETE I,

113 ISR CMSIEHERFF LT HA iTC
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ScaLAPACK

y BATHNCG T B EBIL—RAERDREE.
BFUEEEDFHEEDEBETIIIYXLIL—FD

it 51l1b b 2 S 1E Tl ft

y A—H (2B —X([LLAPACKIZ <FE{LL>

» VIR 7 D<LBEREIES> NS TS

NERJIL—F 2 IXLAPACKZEFI

it 5l 2 27— R [EBLACS

y T—ARASEARIZ. 2R TOVI S A7) AR
IR (GEfIE. TMPIIDEEZE TERBA)

» HP: http://www.netlib.org/scalapack/
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ScalLAPACK®D Y 7 b7 = 7K

Hi B2 - http://www.netlib.org/scalapack/poster.html

AT ScaLAPACK <-\

FILTVXLDSA4T )

DEARVRERED—RIL
21473

PBLAS
Fyyia AN
S 1= D SN S Ao RBTFLZ
NS4 BRFr7ELR
LAPACK
IR IRAL
IRIBIKRTF
BLAS scalAPACKA ~ BLAGCS
EETATS
BEA—2IL JH
S14751) A BIESA4T3Y)
Message Passing
Interface (MPI)
It 201565 CMSIEHETRI ST ITC

RRRFHBRERE S —
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BLACS & PBLAS

» BLACS

ScaLAPACKH CfE N 5B EHEEZREEIEL=32 D,
BIETA73)I&.MPI, PVM, BRI HBIESAT 3%
TEEL. ScaLAPACKN CO—HMEIEE T ITHESICEZBMET S
LS., BIETAT ) DT/ \—rIRZE| TScaLAPACK N TH| F
IRE . MPINT 270K 22 =1=8 . MPICTHEEZEINT-
BLACSO A&, IRZEMICHIASN TLVS,
12D T. ScalAPACKIEZMPITaV/SAI)LL. BEILTH AT S

» PBLAS
BLACSZ ALV TBLASE RIFSREE TRt T DRI EE
it I FRBLASELYVD TN,

Ll
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ScalLAPACK®D 4y 44 1 HI
» JRAI

LAPACK D RE#IZ DEEIZ“P & T+ D

» ZDIZH . BLACS. PBLAS. T

#1195 71=8 D ScaLAPACK |

— AN
IR H B
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£ 7x—Z%H) : PDGESV (1/4)
» PDGESV

( N,NRHS,A,IA,JA,DESCA,IPIV,B,IB, B,DESCB,

INFO )
sub(A) X =sub(B) DBDITIXZETEZT S
CZTsub(A) [EN XNITHIZ 7 ELT-A(A:IA+N-1, JA;JA+N-1)
D175
X & B [ N XNRHSTT51% 735 L1=B(IB:IB+N-1, ]B:JB+NRHS-1)
D175
TR D E 7 IREERTE DDLU fE Tsub(A) &
sub(A) =P *L*U ENFET D, T TP IERHITEI,
LITT=Z/A1T3. UIZ L=A1TIITHS,
DfESNT=sub(A) (X, BEIL—RFEXsub(A) * X = sub(B)%&
fEKDIZEDHNS,
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L7 z—Af : PDGESV  (2/4)

N (Kigi A 73) — INTEGER
B ARKDOH, THIADRTE, N>=0,
NRHS (KA 71) — INTEGER
GARITRILDE, ITHIBDXRITH ., NRHS >= 0,
A (BT A 7171 77) - DOUBLE PRECISION, DIMENSION(:,))

ANFFIE NXNDITHIAD FBFTbsn =% %%
BEFIA(LLD _A,LOCc( JA+N-1)ZF AN B,

H AT AN EREINT=1THILEU = PrLXUEEHRLTHE DT S,
LOXABERIE1THAID T, IS TULVELY,

IA(KIZ A 71) —INTEGER :subA)DBRADITDAL T IR
JACKIZEA 73) —INTEGER :sub(ADBRADIIDATIHR
DESCA (KM DEmAT A 71) — INTEGER

DRSS =ERSIAD LR F,

19 WISERE CMSIEFERE TR A o iTC
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£ 7 z—AH : PDGESV  (3/4)
IPIVOT (mFTH73) — DOUBLE PRECISION, DIMENSION(:)
RITHAZER T DIREMD A TYIRX, 1THIDIFTHAIPIVOT(i)ITER
SN TS, DEIST=EE5( LOCr(M_A)+MB_A)EL TR S,
B (BFT A 1.~ H7) - DOUBLE PRECISION, DIMENSION(:,)

ANEZ. AERTRILD NXNRHSDOITHIBO A Eics-£ND%E
(LLD_B, LOCc(JB+NRHS-1))IZAN 3,

HAEFE, HL.INFO =0 725, N X NRHSITH| TH S ERITHIXAY,
THIBLRIFRD D EISNTIZIRRE TR S,
IB(X1k A 73) —INTEGER
sub(B)DERADITDATIIR
JB(KIZ A 11) —INTEGER
sub(B)DEXFDHNDA T VIR
DESCB (KM DREFAT A /1) — INTEGER

RSN T-ELHIBD R F,

120 ISR CMSIEHERFF LT HA iTC
RO B > Y —
Information Technology Center,The University of Tokyo




L7 z—AH : PDGESV (4 /4)

INFO (KL H 77) —INTEGER
=0: EERT
<0:
1L iZFB DERHIESIT. TOERDENEMNLLVESL,
INFO = -(i*100+))&75 5,
LLIBBDERNANS—T. D, ZTDEAEMNLLVGES,
INFO = -i&# 3,
>0: {LL INFO = KD EEF U(IA+K-1,JA+K-1) D EEZE(Z0TH 5.
NRIETT I, DESNF-UIXEERICTHELGD T,
fRIXETE TSN,
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BLASﬂJFH DHE,

CEEMNDFIA
BLASTA 7SI (f=L3TLY) FortranTEMNN TS
1T Z# 1 RTTHERT S
Fortran|Z¥fL CERE 1751275 D T, BLASD S| I CERBE # 18 7E
BIIIETRAATEIZIET
B DEIZY "EDITH(BLASEFOV/NAILT B/ (1 FKTF)
5] : dgemm_(...)
y INSUDMTHIEEEERIIZER
Xy alZEAEIE A X (BIZIL, 100RTULT) DITHIZDLNTIEL,
BLASOVER TH D EIFR 7L
BLASIE. KFREITHI TEMRRICEA LIRS TS
EERDITHH A XERELTEH, FIRARL YA LD,
ALYRHEYDITHH A XANINSKELEDTEE !
1) N=8000T%.200RL K512 &, AL YRHT=YN=570F T/N&<113
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FDMDOZ A4 72V (FIZiHEHE)
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