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I C®IC




Z D DR 5E

o HE%IE Windows, Mac Zffi> T\ T, Unix IZDWTIEHED -

o MIZEHBIC DN TIE KL A>TV 5.

o HHICTUITTIVIIEHIKS.

o FIERIGMRDKIBICIZD Z 5 72,

o DL TLEANFENEHHL.

o WIHFIHEICHIKIZH 2D, FTEUWENL <D SRRV. ED XS HEHiN
HBDM?HLUODOMNEHZDON ? @ilc D D ?
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Unix AFA
e GUI & CUI: Unix, Windows, Mac OS DFEIC & A LiEH LT A
o T fiHIR A

AEAFEHR AR
o FHIICHEAEIR T ENL SV imd LA I ED
o THLZT L mHELDTHEICIZMAH 2 DH
o HHHIFHR DT

0444-J
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FELLHID = o5 ?

O, KOFFLWVIEE (TRd: ARHLEE) |

8 H 30 H Gaussian i e (ALK BUGHEL(E)

9H2H ANRaVICEU2MHT0T T3> TORME RH)

9H6H A—N—ar¥a—2Z#ELA—S—a2Ea1—ZFHAM
(—EM#EZ 2T Y > b2 oI ER)

9H 8 H SX-ACE Endi{biikoFfE

9H9H WFavEa—% mE{bEREORRE (75 X2 H)

9H 15 H SX-ACE 37w 7< 3> 5 A (MPI)

9 H16 H SX-ACE Wi%|7'm%'5 3> A (HPF)

9H 27 H AVS Al {{EALEL AR

9 H 28 H AVS Al LA G

0444-J
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Part I: UNIX AFH




ax Y RCTEET S CUI &I




GUI & CUIL OS D%

(Domain/0S only) (+)

e The shell oxits i any invoked comand terninates abnormally or
elds a non-zero exit status.

CGaoon> <102>

GUI CUI

e 5® OS (Windows, MacOS X, Unix) @ GUI (Graphical User Interface)
DEMFEHEOEDLIRL.

e CUI (Character User Interface)/ CLI (Command Line Interface) DFeFEE
X 0SICK->THES.

e Unix (& CUI/CLI WIFEICFEHE, MDD, Unix DFRMIEZ I,
o Unix Bh& < Hh 5% = CUI/CLI Bk hH5EL.

0445-J
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GUI & CUI

GUI

o fifMN. MG TZR. fHiREZ L.
EREICHZ 5.

o BRET « MKyUKfEMER L.

o HENMELIC L.

o VI MUz 7 RDEEELIC L.

CUI
o WA, FRMEHIZEA 1 I 1D, HlRIZI=< L.
o BRIz IRME.
o IREZ « IRVUKRIFIHK L.

HENME LT L.

VI T 7 EOEE LRI,

0445
osaka-u.ac.jp (KFRAFSA /N ZNANSE L B WIN T 5 S > 5 DR 2016.09.02 9 / 60




CUI ZHfFEg 23 1

GUI 1 KT, CUI | BEETHS !

GUI = Hi[x CUI = BHE

CUI Tl 5l N2 h | HDEE.
RIZWED (77 A VE) B> 152 ETHRE LA EWTARL.

0445-]

2016.09.02 10 / 60



CUI Zz3figd % 11

CUI D#ME = HFE (shell) \NO@ME TH5.

I—H— [li5+) 1Y

CUL#E = vz Ve XiENDY T b o 7\,
FEENMNTK VWY ZIVEVWBDT, FHTEZ LS

0445-]

.ac.jp (KBRKZEY A8 ZRANSEL BAH T 0T T 2 V7 DR 2016.09.02 11 / 60



CUI Zz¥ifigd % 111

CUI 3= #IECL L fEDNS

/\SV“ [:'> Network [:'>

FILDUHA 3w NI —2 Unix B —/\

EEERAEIE Ry BT —ZICARHNN S DT, EElk CUI T.
BHEIE ssh EWvo 7o ka)uhffiibns.

0445-J
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CUI ZHifigd 23 IV

CUI TELNBIT 1 ZIEEREE Emacs D vi ICEShTWS

vi

T (X72) £oDERTUV emacs DBEND.
BEANZ vi MEZA RV ERS K.

0445-]
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Unix I~ FAM
INEFHI> TUONIEEE R %




Unix I~X Y R: 740 L7 bYUEASE

o pwd SfTLOT ¢ LU L VICEZ W EEIR.

ocd .. EREET«LZMUAKEH.

o cd hoge hoge 7« L7 b UARHE).

o mkdir hoge T TIC hoge 7 L7 MU Z(ES.

o rmdir hoge T T hoge 7 L7 bV ZHIER.

o mv hoge poko T T D hoge 7+ L7 ~UZ% poko 7« L7 FVICHKEH]
or Y2 .
- poko 7« L7 NUMBHTH %75 5 DHANBEH),
- N B T DYETNICZEHE.

0445-]

cac.jp (KBOARFH AN AN NS L B Y 553 5 DL 2016.09.02 15 / 60



Unix I~V K: 77 A4 I)VEE

°ols HODTALYEVICHST7AIVDY X FEIR.

o touch hoge hoge &2 77 1)V 72E5.

e rm hoge hoge £\5 7 7 A )L Z2HIBR.

o mv hoge poko hoge &5 7 7 A )L% poko T« L7 FVICKEEH] or £
HITZSE.

- poko T« L7 R U BEHTH % 75 5 F DA,
- W B ZDOLHTICAE,

0445-]
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Unix A< K: 774005 #E

@ less hoge hoge &9 77 A IVDHEZHEIR.
ZEFEROEEZ TSI R . more, cat

o grep kore x TDT A L7 FUTkore LI XTI ZEZLT 7))V
R

0445-]
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Unix T7 « &% (7 7 A )VHEEE) © Emacs

o emacs hoge hoge &\\5 7 7 A )7z iid A A TECE).

(LLF, emacs H1C.
C- & Ctrl F—FFHL, M- & Esc F—Z#HLTH5E. )
o C-x C-s {Rf7.
e C-x C-c #&7.
@ C-g emacs L TWVWABZ ZIEDB. Wofzb .
e C-s hoge hoge &5 37472 HRT.
o C-AN—RAF— EINGALA.
e M-y JItE—.
e C-w 1w b (HIER).
o C-y N—Z b (Wi,

0445-]

ac.jp (KBRZET AN ZRAVNSEL BAIN T T Z I Ltk 2016.09.02 18 / 60



Unix T7 « X% (7 7 A )VHREE) © vi

o vi hoge hoge &\ T 7 A )L ZHIFHAA THH].

(LUF, vi H.
XEBAE—FE, OV FE—FREUIVEATES. )
0 i NFHATE—RAYEZ.
@ EscF— IOV RE—FRAUEZ.

(LF, %Y FE—FT. )

h,j,k, 1 f&, T, Lk, AEEL
wq  REFELTRT.

iq! RIEFEETHET.

e x, dd 137, 1174w k (HIFR).
yy 1{raE—.

p  N—X (BifI).

0445-J
u.ac.jp (KBRKZEH AN ZRANSEL BAH T 0T T 2 > 7 DR 2016.09.02 19 / 60




Unix AFHO X &%

o Unix HHH 5% = CUI ITEBNTEWEFEWS C &EMRE0.
o CUI ZHfET BIciF WV DHhaVYHES.

o CUI ZZDMAEN “BEE” IcXI{LITWV5.

o CUI D#fF = #iF (shell) \DA.

o CUI ZEREIRET KL DN S.

o CUI TfbNBITT ¢ Xi3HHE E Emacs H vi IKESNTWVS.

o IX Y RIXIRILBZH, SEFENLIZE DN IUIFTTHRZ 5.
o HNWEDTWWDT Unix DAZH-> THi>THIT 9.

0445-]
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|

Part IL: MG AGHE AT

|




Z D Part DK

0 A—/N\—a VK1 —RDfER
o i bDHHA, Tk

o JFHRAIC, WMAHEIETENS BVHLKBZDM?
o EABN—FY 2T VT YT OMAEDEN?

FEI ek

o RV T h 7 DTOTTI VT D
- ZNThOEEEN GO !
o WHFHEDF 2 —= 7%

0473-]
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A—=)N—A2 a2 —&ZICDNT




A—)N\—dEa—ZLiX

o KIRME, BILF|nIE
o N7 hJVIEFL (SIMD): 1 27 1y &7 T E D 7 [RIR 91 7
SX-9 (NEC) & 1 Fv 7 1 a7 7ty % T 100GFlops L E.
* 2007 A2 IRFTHE S .
o —THEKOTatyay
5 (Top500 1 fii 2011.06-12, 2016.06 K§fi T 5 fi7): 10.6 PFlops, 17 %X
705,024.
Z DR PrimeHPC FX10: 23.3 PFlops, 274X 1,572,864.
PR « K20 (FhIE, Top500 1 i 2016.06-): 93 PFlops, 21774 10,649,600
o BEXXEY
5 1.26 P /N1 b.
* PrimeHPC FX10 ( spec I+ 6Pbyte fH% 5.
o KBH (- W3
Hid 12.7 MW, g - K20t 15.3 MW.
*JENIKRICH B 27 DIKIFEEHMD S HTH 13,000 KW Zi#z % &0
Teo1z3D.

0473-J
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BRI PrRD SX-ACE &

o FTEMHE
3 75 A&7 423 TFlops = 0.423 PFlops, 37 % 6144.
* BRI E 2016 4E 6 H TOP500 T 292 fiikH.
* 125 A% (141 TFlops) %720 72 & 500 {i (286 TFlops) IZ B KIF7HW
(=207 TS LTHNMEEDIE 1 75 AXET).
o XEUY
96TB = 0.1 PB.
o BN
(HbT M ?) 700 KW.
* 2V, T &Y 1000 f#57.

- MRECBHE R, HOBBXZ 4~5% .
AEVIE 8% <HWVA.

0473-J

ac.jp (KBCKZEY AN ANAVNSEL AN T T I v Lt 2016.09.02 25 / 60



1000000000

100000000 A

10000000 .'I'".‘" [

1006000 .«r"""'_ J
. el N
10000 “-.‘-HF
1000 ~""“"/-‘
e’

A —)S— AV 2 —RZDMREDZSE

(creative commons -attribution, share alike 3.0 by A.I.Graphic)

=& Sum
—+—Top
#500




A—)S—A U 2 —XDOFEH 11

o ILLIAC I, II, III (FZ%% 1952, b5 Y A& 1962, SIMD 1966)
283 /’%HHHH Jﬁunﬁ@mm\, Bl D RLREDE .
o Cray-1 (B Z/83>, 1976, 80-160MFLOPS).
1 80 BLL EMTRES & 5 IcFeh iz,
o HIBERT I 2 L—%& (SX-5, 41 TFLOPS, 2002: SX-9, 131 TFLOPS 2009).

TOP500 1 {ii 2002.06-2004.06. 24 & L“CLi Hl:cﬂ&u A ﬁfci
Japanese 'Computenik’ 2\ >.

@ Blue Gene (2004)
U AT RS, BERETREIC 32,768 177, 2007 i
212,992 7.

e 51 (2011) 10.62 PFLOPS D51k
o Kifl 245 (2013) CPU Z#% < #<. 33.8 PFLOPS.
o fEL « K20t (2016) CPU Z &Iich < #HZ < #<. 93 PFLOPS.

0473-J
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A—)S— OV 12— XDOFEH I11

by PHEBED A—/8—a V¥ 2 —ZOFH; « BFRICHKATVSEE -

o 77 A1) (165/top 500 2016.06 1) : CPU HEH® L THENZK L. Cray
tL& IBM A&V, CPU % HIE T T & 25845 D

o BA& (29) 1 T MIVAIZ—/)R—a Y ¥ a—2Z{EZH—DED. NEC &E
158, HVAEGEA—A—. CPU GHERFEE D LWMAYIOERE. A=—
a7 CPU @ Pezy SC (HARDANYF v —, PEZY Computing #t) Ic k%>
AT LY 2015 40D Green500 O 1-3 iz 4 5.

o HE (A 167) : FET7 AV ARz 72D, I CPU Z (% H L) BB
FEN. TO 2EFETRBCHZEP LTS,

o RAY (26), 71FVRX(12), 7T A (18), £~ K (9).

O OEIZZNZEN 10 K (top500 HY).

0473-.
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HOm#EETE, SEeN—Fo 7

paililt




IR OEEETE T

ZELTLEtR LR

Input Data Operation Output Data
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IR OEEETE 11

TV XLFDEDDUE
(BEREE) TRV or MIFHKICEKDEL TS| 70TV XL
P

- S
Input Operation Output

Bl 14+2+34---4100 = 5050 <X LT,
for i := 1 to 100 do result += i;
ZREHELT, RDKSIC.
(100 + 1) * 100 / 2

0473-J

.ac.jp (KBRKRZEY A8 ZRANSEL BAH T 0T T 2 > 7 DR 2016.09.02



IR O ETE 111-1

< A

CPU, A€V, HDD % EDAY— REHHIC LT3,
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HOEE LT 111-2

10000 T T T T T T T T
1000 F ii 1
i
~N t X0 °
= 100 | . gt :
= R
(9} e o o
_o L] L] L] : L]
v H
= 10 e o 4
(a1 °
() ®e
H
1F, . |
0.1 Il Il Il Il Il Il
1970 1975 1980 1985 1990 1995 2000 2005 2010 2015
Year

HHiZAE—R7 v T13% A% AR5 ?
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RO BT 1V-1

—RICIRIAT R !

Pz &k 5 HHZ2 X L HT—EHICITS N—FT 27 7T).
- N7 MVER
- SIMD (Single Instruction Multiple Data)

5

Input Vector Operation Output
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IR OEEETE TV

129 DIEEICFE LT

a[1]:=b[1]+c[1]; | al2]:=b[2]+c[2]; a[100]:=b[100}+<[100];

ABZ—58

—EICLEEHETES
al1] b[1] 1]
a2] b[2] 2]
= +
a[100] b[100] c[100]

N7 MVEHE

~u.ac.jp ( S Lk 2016.09.02



IEOEEETE V-1

HFTehn !l XY HEH

AEY (F—&) 2 UIIRIET, WBE 5.

Input Parallel Operation Output
LELRTVD, AEUT 7'121;%;% MEEZERT <, b lic<u.

c.ip (RBRAEF AN AR NI U 25 70 55 2 > 5 DSk 2016.09.02



5

TR OEEETHE V-2

a7 ay a7 ay
Sy Ya | | Frvra | | Frvra | | Frvra
HEAEY
A ARG R OBERX

0473-J

WiFN T 1T 2T DR
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TEOEEETE VI-1

BT | R E Y S0

AEY (T—X&) 208 LT, Wz isL.

_——
-
CaE o
Input Parallel Operation Output

AEVT 7R AFEWNEZIC L, SRS WFEEEE LI,

.ac.jp (KBRKRZEY A8 ZRAVNTHEUBMHN T 0TS 2 V5 ORI 2016.09.02 38 / 60



HoOm#tTE VI-2

ar ar
L1 *v'yvnl |L1$v‘y~‘/1|

R¥ryvrafflFrvya

ar ar
|L1 #v\yf/nl |L1 Frva

PR

a7
|L1 $v~y~‘/1| |L1 :Hw:/JI

[2essa]

=77

|L1 Frya

LRF*Frva

BFyya LBFrya
|| ||
|| ||

TAA4%E]

t,,—wl TAAAET]

Taaak n| |rf.~m¢ n| |rr.-M¢ 11| |tf.~w¢ &

L L JLE

T Bl

TaakE 11| |r<-M¢n| |r<~m¢n| |rr.-rn~»¢ &

L LE

AEY AU R OBERIX

0473-J
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At HOER{ETHE VII

ELED.

Targo Lz TESWSEHFTEFTLTEERVESICHET S| C &2 bk

- I TENR, WHMRIC & TERICID.
- HEUW.

0473-.

.ac.jp (KBRKRZEY A8

ZRANSEL BAH T 0T T 2 > 7 DR
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—r .

IR OEE{ETHE VIII

BRI
o [HUfITH L | LW DIXER L INEEIC.

o N7 FMVRIZ—)R—a2 a2 —&Z5® NEC D SX U =A< 50,
PC OF v 7%, GPU §tHid SIMD %4 HK—h.

o ZLDA—I =TV 2 — RGBS (DBEHAT ).
AEVIE, ZESHL, O, HELTVBHES LEHEEDF 1y S a
N % & S KLEREEN LU,

vy

0473-J
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DR

_I{L_
1
S
é)it
4
o
]




WHEIRETENLS HWVEL X2 D0 7 LA —)VH|

TarS L, HE o DS E 0 O T oty 3 TAFHEL, B0 1 —a O
DAL LR E, 2R

1

(14824 (1—a)
ICEBLENS. ¢ FAFTHEICHE > THRAE T BEEFIC & 2 BIER.

60 100

a:50%, delta: 0% —— " a50%, delta: 0% ——
a:80%, delta: 0% a:80%, delta: 0%
50 | a:90%, delta: 0% a:90%, delta: 0%
a:95%, delta: 0% i 80 - a:95%, delta: 0%
a:99%, delta: 0% a:99%, delta: 0%
o 40} o
£ g o0
S 30} E3
B 3
o Q 40 -
o 20 n
0 T n n n n n n n n 0 =
10 20 30 40 50 60 70 80 90 100 0 100 200 300 400 500 600 700 800 900 1000

Number of Processors Number of Processors

0473-J
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WHFETENS BWVHEL RS0 11

60 100
a:50%, delta: 50% === a:50%, delta: 50% ===
a:80%, delta: 50% a:80%, delta:
50 | a:90%, delta: 50% * ] a:90%, delta: £
a:95%, delta: 50% e 80 2:95%, delta: 1
a:99%, delta: 50% a:99%, delta:
S 40 - =}
£ g e 1
S a0t It
B 8
8 g 40 1
o 20 - 1 (2
10l | 20
0 0
10 20 30 40 50 60 70 80 90 100 0 100 200 300 400 500 600 700 800 900 1000
Number of Processors Number of Processors
60 100
a:50%, delta: 200% == a:50%, delta: 200% ===
a:80%, delta: 200% a:80%, delta: 200%
50 | a:90%, delta: 200% - g a:90%, delta: 200%
a:95%, delta: 200% 80 a:95%, delta: 200% b
a:99%, delta: 200% a:99%, delta: 200%
S 40 1 o
& g o0 1
S a0t {1 5
o o
3 g 4 1
@ 20 - 1 2]
wl ’ 20 g
L

0
10 20 30 40 50 60 70 80 90 100 0 100 200 300 400 500 600 700 800 900 1000
Number of Processors Number of Processors




WHEFIETENLS SWVEL E5DH 111

o MIFHELTEIRVEFA MECESNGELCSWVEZESIDRS] .
o WMHULICH: S BEEHFETELLN DS &, EhZLDOLDLEELTS.
o TIEUMHIULT B2 TRIANRIIENNE -
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EDQXSBVT b7 725 NED

2016.09.02 46 /



IN—RT 7V T T T DHIEDYE

N— K% 2 7R QOB ST BILNS &

LI WaRiA XEY VI 2T
< URINGEH] || 3B | MPI (Message Passing Interface), il

— KERE —

CPU [HG%! 5 OpenMP (Multi Processing), ftf!
CPU Wit || HA OpenMP, iR
SIMD H A #5751, CUDA %

— RIS, FDEOIN T sS55IV T3R5,
N—RT7 7 EDIEHIDAT—)L LT L.

0473-J

.ac.jp (KBRKRZEY A8 A8 CE U B i 55 32T DR 2016.09.02
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WHEIEY 7 b 27

INBIEL U <&, DR TWADSHNT 5.

N7 MUk, SIMD

o N—KRUx7, VYI+ruxT, SA47I7V0D [HE] ZLET 2L
° 7137“7 VIR EW ORI T 7 =y 7 I XFIFAE.
TWENT MUET B, Lz WS ssfiliNaT « L7717 (WHET
iféﬂz‘) ZANTZDTBHI5L.
o 7 LEZ—IVOEHING % DT,
N FIVIERESSHZTHOEEBIIHEHNDEE.
Bl Z 1,
for i:=1 to 10000 do al[i] := 2%i;
LWV IA—REBaVINAIVT BRI T 170y I TEITENS.

0473-J

u.ac.jp (KBRKZEH AN ZRANSEL BAH T 0T T 2 > 7 DR 2016.09.02



WHEHEY 7 b7 11-1

CPU P / [ 365iE: AV $tA

o TS IVIRHENAS. [CThbZ TETHH LI T LT o
T7T07 5 LCEEANSSSWVTHE. (thread ZHWVS & LELLY)

o BHHMEIE S .

o MRFIHEZ L.

o PemH b LIc <.
o VI LUz 7ELTIE

OpenMP

0S ®EEDOHETZI7 177V

- Grand Central Dispatch (MacOS X 10.6, FreeBSD),
- intel TBB, Google Go, Rust 7% &.

2016.09.02

0473-J

49 / 60
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WHEHEY 7 b7 11-2

OpenMP

Fortran Ofl:

program hello

!$omp parallel
UL LT Gt RER 7Y
'$omp end parallel

end

Eoksic, WIHELIzWE T A% T 1 LT ¢ 7T THREDDER.
WMFEEEIE T2 81 TP BES AR T,

0473-J

.ac.jp (KBRKRZEY A8 ZRANSEL BAH T 0T T 2 > 7 DR 2016.09.02 50 / 60



WHEHEY 7 b7 11I-1

< VRN SRR E Y
o MiH| L THE) < FiD R L OMEHRDP O & %2 JH(E (Message) LW ST
175.
o Ty LOBWEEMHHLICEETT 20 E D V.
o 1T LiFmhif.

o N— FT 2 7A\DIRAFEEPRE . TDID, BRTEIESRE.
o fEEIEHZ L.
0o A—N\—aVEa1—XFFIEFTN (NEC [&).

o V7 F7x7ld MPI (Message Passing Interface) &9 Hi@HI&ICIR - 7z
S, 7472V 2R,

v

0473-J
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NRAE

MPI

o F—REHWLTHD, 70t ADF— 2L,
o T—RIFBHWIC TH/RMIC] BIET 2 0END 5.
A HEITHIA
G Sz
T—RBRE
mpi_send BI&L
T—ERE
mpi_recv Bk
WHRITHET

@cmec.osaka-u.ac.jp (KBRAFZSA /N ZNANSE L B WIN T 5 S > 5 DR 2016.09.02



Y > 7). SIMD

SIMD 7’1172 LOf: NFEEHE (by Julia language)

@simd for i=1:length(x) < @simd ZDF 27
@inbounds s += x[i] * y[i]

end

Computation speed

GFlops.

SIMD.

SIMD 7%f#5 T & T (4 core CPU T) FHEED 5 5L Fic!
* /— T PC (vaio, 4core), 1000 Xye X7 k)b, 100000 [F]°F-15.
0473-J

2016.09.02 53 / 60
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B> 7 )V: OpenMP/MPI B3G5k (1)

Parallel 7’1175 LDOfF): a2 kA (by Julia language)

nheads = GOparallel (+) for i=1:200000000
Int (rand(Bool))
end

Computation speed
09

o8|
07|
06|
os |
© oar

03

02|

o1

0
nnnnn parallel

WiHEHEZ S T & T (4 core CPU T) FIHEHED 33 5L LI
* /— b PC (vaio, 4core).

0473-J
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Y > 7 )V: OpenMP/MPI 7%

Parallel 711725 L\ OHi: Black-Scholes [fl/& (by Julia language)

Q@acc begin

FE (2)

using ParallelAccelerator < Intel Labs #5751

T 5T LAME
end
Black-Scholes option pricing model
100,000,000 iterations
20.95 s
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http://julialang.org/blog/2016/03/parallelaccelerator K 9.
FHRGHEEDY 130 524 B!

WiHEHEZ S T & T (36 core CPU T)
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WHETHRDOE &8

o N—RY L 7IC K> CHFHLDITENRZZ DT, VI M7 EZFNCH
DETENT 5.

o DV T h Yz 7ICItiT % L, MPI X7 as o LEEAMEINELEE
ZRI7E 5T, DRBELE.

o [RADA—/R—a2 ¥ 2—2% (SX-ACE) 37 hVAERZHRRE D
ZDT, 1./—F (1cpu, 4 core) THEXS1EXLIET 7=y ZICId#
LW &R, N7 MUERZED 5 2D LRI K AN HEZIEN

o FUFMED PC TE 4 AT HH> TV TBDT, 45 HWVETOUSIE
ERBICTEDT 5.

o AT7DELEHIIT TS LEHMICHY]T B2 TR KB LE.

o X7 ~Uk, MPLIZDWTRYAN—T#HEEZHD.
BkDH % /51T ZH 5\
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R web HFTTFICASER T

o (F) “ISHIEEY 77, BEHE KAT.
o (K)§1 “UNIX OEE”, st EF.

o (K)§3 “UFIFHE L, (LA HTE. \

o ‘NI MVABHRBEDI=HDNT MVEHE?, 5l 3k (BRK T A N—RAT ¢ 71>
Z—), A8 2011 BiAiEkl.

0 NNVIAY & A—/N\—AVEa1—XTitBEIT 272HDNT MU & WHIAFT”, HEH
B (BR L—3—Hf).
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Rl web HFTTFICABER I

OpenMP
o (K)§4 “OpenMP 7% W= 6BIFHE", 2101 B,
o (T) “BIHMRIED DD IVF AT TSIV 7 AR, HE s,

v

MPI
o (K)§5 “MPI Z W7z MiFIFHE” , ILA 1.
o (T) “MPIHEHE: WA T 0TS I >V TYRRATT, Frii 225

o (0) “ABUBEITIES AT LAA R T v 77,
0 (0) VNV AYKA—/N\—AY ¥ a—RTERT 27D OEMENER" , #HH #1 (R
__ “__ﬁ)
(O) “Z—)N\—O V¥ a—XFHAM GEESAMRER) 7.

F: (BfE) JEHEEEE 7 $522E6H] web.
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KL, web FTTICASER TIT

http://www.cas.cmc.osaka-u.ac.jp/ paoon/Lectures/
2012-7Semester—-AppliedMath7/

K: M KRR S AT LEHREAZER - SRR L H RO ER S web.
http://exp.cs.kobe-u.ac.jp/wiki/comp_practice/index.php?
%BT7%D7%BB/BB,B2Y,CA%B37D8%B1%E9%BD%AC

O: RECRATAN=RXT 1 72 Z— KRBT ERS X T L
http://www.hpc.cmc.osaka-u.ac. jp/j/index.html

T: R EREMS Y V2 — A —S—a V¥ 2 —F ¢ V7 E 2k
http://www.cc.u-tokyo.ac.jp/support/kosyu/schedule_kosyu.html
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Thank You!

Thank You!
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