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C- :Control %+—%

EMACSa< Y ROHHER

BLEMND

M- : Esc F—& LA S
Cx Cs :7—43t—7

C-x C-c : 87T

C-g : D liligot=¢&Z
C-k : 1{T:HELT/\YI7IZaE—
EFHRLTANTHEEIHITEESR)

C-y :LERODN\YIF7EH—VILELEIZOE—
RE®RL . TDISEFTICHEE, LI C-s TR®D
I=XFEZFBENT 5, BEILI-L\E#HBEZANTHIAT S,

C-s :XF5|%

M-x goto-line
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I-X7 bNWVEOY )70 7o AOFES
» CEEE FortranS BN 771 IV 4
Mat-vec-fx.tar

y» ORI TRI7A )Lmat-vec.bash FNDF1—EZ%
lecture D5

lecture7 (LFEHPEEFB)
[IZZZ L., pjsub LTSy,
lecture : EF RIS D F21—
lecture7: EBFRFRIND F1—
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75 - X7 MAEOY )70 75 A
DFELy (CShEE

» LTFDaARUREETTS
$ cp /home/z30082/Mat-vec-fx.tar ./
$ tar xvf Mat-vec-fx.tar
$ cd Mat-vec

» LTDELLNEELT

$ cd C :CEEBZEOA

$ cd F :FortranEZE%E{FESA
» UTHBE

$ make
$ pjsub mat-vec.bash

» BT TLI=GL. ULTZEITT S
$ cat mat-vec.bash.oXXXXXX
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EiThaR (CEek
» UTFDOEHEFBEEREAENILOK,

N = 10000

Mat-Vec time = 0.171097 [sec.]
1168.927027 [MFLOPS]

OK!
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EirtaE (Fortransak)
» LTFD&OLEFBEMNAHENILOK,

N = 10000

Mat-Vec time[sec.] = 0.1665926129790023
MFLOPS = 1200.533420532020

OK!
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Yoo 7rurs LA0OHHE (CS5iE
» Hdefine N 10000
MFELEEITLHE ITHHAANLEETEET

» #define DEBUG 1
(1ELTAVAILT BEBEHRENELNIEN
FIyITEET,

» BN ILIE ULTDEKIZAALFT,

% make clean

% make
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FortranSsEDY L 7)N 79753 LADOFE
» ITTHIH A ANNDEE L. L TDIT7AILIC

HYET,

mat-vec.inc

» FTHIH A XEEA . NNEED TG
integer NN
parameter (NN=10000)
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» MyMatVec A (FE) D<HH > %
it Bl b L TSI,

TN IRFIZIE,
Hdefine N 192

IZLTLZE0LY, 2o L7EL &, ETRREA
RKEMMO>TLELET,

#Hdefine DEBUG 1

ICLT. HERZHEIEL TSEES0Y,
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(T—30 DB EIFETY)

» LTFIET—30HBERICTHAIZ:

ERERIIT 558, THERIMNLOMET—R(EIT RT1TY,

HEREBRIILAGWGEIZIE., THERTMILDMEIT—2(Z. £FELEL

ME{FE-O>TULET,
SEELEZ., LB DIEZEELLZWLEYRPETRCEICEAZEIIREES
nNEEA,
YTV TATSLTIE, srand() B TEHDIEZEELTLVET DT
EPETRILELBRIINFEEINTT,
BREBLT—ADHEZM SR TRIET HH5E. B DEHEHET
AEERESE T AELRERITIREL-ELBFIETAIRENHYET,
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T el D
» REETIE. MPIEERBRBIIARETY,
» CDYUTILTAT S LTI,

B AR REEER 2 DA F{E SN TUVELY
=& . MatVecB# D A ZF M 5L TH.
REIEBTIS—ERVYET,

ORREEER . St E SN =T —2IZKRPETHINT 5

FOIZ, MiF{EL TSy,

OFREEER M ZHEWNTE, 1TH-NOUFILIEERFHRD

IW—TERYFET,

14 RRavTRyg 3327 (1). (1) e iTC
AL AR
nformation Technology Center,'he |lll\'t'l”sll}' of Tokyo



MPONEF LD KEij3E (FHESR)

» SPMD
XT R D AT 0% 5L (mat-vec.c) [,
ITAANTDHDPET., ™D,

ElIFFIZEEEI SN T-1KRe
ML MNIRE S,
y SR AT B B S+ B
HPEIL. TEEITHIILI=ATYZFE-T
1N, (HEHAEYTIEAL)
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AEE T 7S5 LADTIPS

» myid, numprocs [IKIBZEZE T

myid (B 73 DID). LU numprocs(=THDF D PE
BR)DEHIIKRFEEHTT,

MyMatVecBEZIN T, 5IHEREPLPE ST LI,
ZHRTETET,
» myid, numprocs DEHZEEIDHENHYET
MyMatVec B &Ml 5L 9 B2,
myid . LU, numprocsZEHHZFIFALGLVE,
T HE N TEFE A,
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WEAED#E 2 J7 (CFiEb)

» SIMD7ZILdYRXLDZEZHF (APEDIZE)

1THIA
n for (j=0; j<n/4; j++) { N#&(j, 1)}

&PET
BEHELT
PIEC RS

for (j=n/4; j<(n/4)*2; j++) { NF&E(j, i)}

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

{ MI&(j,1) }

for (j=(n/4)*2; j<(n/4)*3; j++) { RF&(j, i)}

for (j=(n/4)*3; j<n; j++) { NF&E(j,i)}

PE3
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WAEDE 2 )7 (Fortrans sh)
» SIMD7Z JLOdY X LNDEAZF (APEDFE)

& PET
) THIA | do j=1, nia EELT
(), 1) AT
enddo
do j=n/4+1, (n/4)*2
WNIE(j, 1)
enddo
do j=(n/4)*2+1, (n/4)*3 L
NIE(j, 1) -
enddo
do j=(n/4)*3+1, n NTkIbx

RFE(j, i)
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LBEPEETDH L

» ZXPETI., I L=BEHAERIZFERSNET,

=]

BEDIEIZHE>TNET,

2/N\aA>7ag35305(1). (1)

» myidZ . MPI_Comm_rank()BEEIHE
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Jﬁﬁ“l:@ﬁf’r (CEh

EPETITHAZNXNDKES ANTF)Lx, yEND K
=3 ERLTEWNET S,

2. HPEE, HEDHEDAHFHETHEII IL—TD
FIREER TIEZERET D,
J0YIREAXTIE, LLTFIZES,
(n AY numprocs TEIYYINSIZE)
ib = n / numprocs;
for (j=myid*ib; j<(myid+1)*ib; j++) {...}
3. (20)\'§|J1t75§xél2fﬁ§TLT:B)%PE’G‘?E%GD
— R LMTINEHERLIGVWKIICEET B,

J:EEOD)L T UTDESTES,
for (j=0; j<ib; j++) { ...}
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WEHAED H# (Fortrans sk

. EPETITHAZNXNDKES RNTF)Lx, yEND K
=3 ERLTEWNET S,

). BPEX.BEOHEDHEHETELIIC IIL—TD
FIGMEER TIEZZET D,

70y RE AR TIE. LTFIZH5,

(n AY numprocs TEIYYINSIZE)

ib =n/ numprocs

do j=myid*ib+1, (myid+1)*ib .... enddo
3. (20)"§|J1|275§71:ﬁ(:?'ﬁ§TLT:’5)%PE’C“?E%@

— I UMTIZEERLGEWEIITERT D,
J:EEOD)L TIE UTDKRIICES,
do j=1, ib .... enddo
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WEAEDT5EF (FT51- X7 MIVE)

(C

» EPETCN X N{TH|ZFDEE

I 1

for (j=(n/4)*2; j<(n/4)*3; j++) { RF&(j, i)}

for (j=0; j<(n/4); j++) { RF&E(]j, |

) }

for (j=(n/4)*3; j<n; j++) { NF&(j, i)}

for (j=(n/4); j<(n/4)*2; j++) { NF&(j,i)}

PE3 I

KEPETHEONGVEENE LA, HEEEFEEAL LT VD TEEMNLPLTL,
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WEAAEDT5EF FTH- X7 MIVER)

(Fortran =ik

» EPETN X N1THIZHD15 5

do j=(n/4)*2+1, (n/4)*3
WE&(), i)
do j=1, n/4 | enddo
RE&(), i)
enddo
do j=(n/4)*3+1, n
RER(), 1)
enddo
do j=n/4+1, (n/4)*2
enddo
KEPETHEOLNGWLEENH S, HHEFEIEEN LT LD TEENLDOT LY,
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MEAAEIRF DR,

y SEEIRIBIL. 192PETY,

y  BMETERRIZIZ. TN TAISLIZHBT I\ IR
FALELLD,

i FEl&. <TERE>ERSTENT >TWNAITEMNZLN!

ZDYUTILTlIL, PEORRINILYDERIT R TEFE
T HEMNRMRELGEDTLVET,

HAEREZEL TREEER 2 DI HEL TS,

NZ/NSKLT, printf CEER (RURMLYy) ZBHRTHEL. TNV IIZHYFE
T, LMWL .NEFBERTELWNIERELTBIGEIT/INT BT ENHYET,
BROATN\IIE BELEBEIOHLEE A,

HESATTVRETIL, TELLEITHZ R OEEF ALIZAE
T. HIR GG RERILT A2 ETHEIHLET,
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R (NBPER THIGINIZOI)

» NDPEELD 192 TEIYEINZLNMSZE
» BRHIRELR . A[N/192+ (N-(N/192)%192)]

» L—T R THE PEIQI DHIE T A NELDESICEE
ib = n / numprocs;
if ( myid == (numprocs - 1)) {
i_end = n;
} else {
i_end = (myid+1)*ib;
h

for (i=myid*ib; i<i_end; i++) { ... }
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FREE HAT—5 LRI 0ER)

» YT 20 LHMAMELLEWNMGS
» ZPEM . O—HILA T IR (0~n/192, £ LLIE
0 ~ (n/192+(N-(N/192)*192))) D [F AV, BPELFTE TS
T—R3D7 B—IN)LATIIR(0~n)THEIDLENH D,
ORI T —3Z& D=1 ANIMxT—RIT 7RI BF
Ay: B—HIAVTIIDRATTIER
x: JO—N\I)ILATYIDRATT IR
y TAYI N EUGLEE,
» AR IzE,. BLkoEIXRAINVS,
OED OB (a%b) F BT 5,
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[L10] fTHI-RORILBIZEWT. IAK. BEUITARD
MHEeZF LBl . BRHE K GH. WAL T HHEILELY,
[L10] 2T NTRT S LExHIEE LK, CDEE, ITIIAL
FURTRILx, yDT—R(E. EPETCN X NDH A XFHERL

Ty,

[L15] 2T NTRy 5 LExMHSEE &L, CDEE. ITHIA
BELUNTRILxIE, FIHRRE TIE. FPEIZEIY B ToN T

5 DEEL H

ERLTIX

UMF7E0Y,

(ThHb, BRODAEYE
D 1/ 192&5 B¢,

==L, #E5HMEDF=H D
ERmAE D TR )
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. EHHTHBLZREE,

L&oEZBZNIE O HERE,

DAERY7S R,

HEHEELELT HRE,
FEREELELT HRE EHTREEVLELT D,
BOARELELT HME, REFARBEZET,
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[L20] YT )ILTBT 5 LEHFH{ELT-5Z T,
Ea7MPIET. BLU. /AT YEMPIE{TT
HRENELLHH ., ERIREFE(12/—F. 19207) %
ER{EL T, MEgesEftE KL,
| /—F&71=Y. 12MPIZE{T, IMPI+|16 ALY RZELT,
2MPI+8 R L yRELT. 4AMPI+4 AL YR EITHE
HAEHEINZLH S,
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