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1. A—IFILEEENT D
2. UTZANTS
$ ssh-keygen —t rsa

3. BEDUNMEZEAINSGDT, VI—ZWHT
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HEOF A /2)

1. L8, LLTFIZA-DTULYS

._ssh/

2. U TFTZEANTH
$ cd .ssh/

3. UTZANTBHE T7MILHNRZS

$Is

iId_rsa id_rsa.pub known_ hosts

cZCT.UTDI771I)V%E
id rsa  : fpEig
id_rsa.pub: 2\ G
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4. LNTFZAALT, 2RHEEZRTI D
$ cat id rsa.pub
<O HBENRTEINSG>

5. “ssh-rsa ... CHFEHEHE. XX
'C73J|*7/|~’\—XI~L NEFED
SEkIZED
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Login to Reedbush System

You must enter a username and password to login.
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Password

_ | Remember login permanen
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INAT)—KZE

- RAIDOATAVEFFIINADT—REEZRDLNELD T, FHLL
INATT—FZE ADLTLEZSLY,

Your password has expired, and a new one must be chosen.

IRAT—RZEELTLLEE W,

Select New Password

Password Policy(/\27— K O%&4)

-more than 8 characters(83ZF L k)

-the use of both upper-case and lower-case letters, numerical digits, special characters, such as @, #, $
(HAXFE., BIZXF, 8F. @ # SBEDFHERLSEETNTIINXFLLEEDC L)

-no dictionary word(F¥ &M E TR AWV &)

-no old and older password(giEl, BIREIEFEU/IAT—RTRENT &)

Username z30105

Current password ceceececccscses
New password «.esee ——

New password again cceceesceccscses
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Login: 230105 /,
oo Fwg A %ﬁﬁal}\ﬁﬁﬁ
Change Language .
YAFLNEOBMsE  LHREEN
HAEOFs| = Key Name Key Digits
INAT—RODOES AAAAB3NzaClyc2EAAAADAQABAAACAQDB6tWSS3GF ...
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Reedbush-U~O4 1>

> A—IF I ULTZARTS
$ ssh reedbush-u.cc.u-tokyo.ac.jp -I tYYxxx
[ HEINADTEINLFDL,
[tYYxxx ]I EFABES (BF)
“tYYxxx" &, FIAEBEEZAND
> ERT OMEEMINDSDT, yes ZANS
> ROEERICANT
A MNRDT=/INRAT—F (IRRTL—X)
AND

> BT HE ATAUNTES
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Reedbush-UDT7—%4%%PCIZEwY) NL

> A—SFILOB UTZANTS
$ scp tYYxxx@reedbush-u.cc.u-tokyo.ac.jp:~/a.fo0 ./

[tYYxxx [ZFHEE S (FF)
“YYxxx" I, FIHEE BSZAND

> Reedbusht®DH—LTALIK)IZHS"a.f90"%. PC
DAL TALIR)IZEHSTLS
> TALOR)ZEWM-TLABIZIX, ’-r #IEFE

$ scp -r tYYxxx@reedbush-u.cc.u-
tokyo.ac.jp:~/SAMP ./

> Reedbush t®DH—LTALIRIJIZHSSAMPI AL
FNDHBTE PCOALUNTALORJIZERHSTLS
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PCO 771 JLzZReedbush-U[ZEK

> B—IFIDL UTEZANTS
$ scp ./a.f90 tYYxxx@reedbush-u.cc.u-tokyo.ac.jp:

rtYYxxle‘ct*'J 1 BE5 (8F)
“YYxxx" I, FIHEE BSZAND

> PCOALURTALIR)IZEH S a.f90"% . Reedbush
+tDHR—LT4LIR)ZTEL

> TALORMITEELIZE "r ZiE%E
$ scp -r ./ISAMP tYYxxx@reedbush-u.cc.u-tokyo.ac.jp:

> PCOALURTALORIIZHABSAMPIAILA %,
FNHh 5L Reedbush EDHR—LTFALOIR)IZE
<
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Emacs® Tramptége
(IHLBIZTANDH)

- emacs h\E’\O)/\‘/:I/l ADTWLWB AL,
Tramp#EeEIZ &Y., Z=EDIT7AILHIRIETEET
g Reedbush@%?ﬁﬁ’é’a SSHIZZ & LFET
- emacs i b EITET
c J7AIVEERE—FICLET
Ax M (Clcontrol)

- “Find file: "OIRTFED/INRGE D ZEEL. LLTZE
ANFT (L t~IEBHZDBY 142IDIZT )
Find file:/ssh:tYYxxx@reedbush-u.cc.u-tokyo.ac.jp:

c NRIL—XEFANDE. O—HILIT7AILDEKSIZ
Reedbush LD T 7/ ILDRETE=ET,
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ReedbushlZHI(T5F=

« lhome Z7A IV AT LIIBEN/ NS, AT AU EL
7AW IHZELI=ODIGFEMTY,
- lhome [CEW=O7/ILILEHE/ —FhOSBTEFEFRA. VI TDE
THTEEEAS
: ;i;z’:_‘f?ﬁ“fﬁ%*)of:& /lustre 774 LY AT LIZFEE)(mv)L TL
alal AW
. ?‘:(1\ Ei% /lustre 77 MLV AT LEFIBEL TEEL TS
LY,

« iIci— LT 4L K1) Ihome/gt00/t009XX
- cd AVUFTHRETSET .
- Lustre T« L2k /lustre/gt00/t009XX
- cdw AT R TRETEET,
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UNIX{E =8k (1/3)

-emacsDICE): emacs FRET7MILE
- Ax As (ClZcontrol) TFERNDIRETE

M Mc o 8T
("z TRTIDE RANAVDEFHNEND, MERICLENIE,)

- Ag . RSS2 EE,
Ak I—YILKYFTTRETIHT .

HLUZITIE, —BEFRIZERESN S,
- Ny 1 AKTHELETEZ. BEDOA—YILDGERIZOE—T %,
- Ns XFH| XFIOEMETEEIT S,
- "M x goto-line : FEELI=ITEFTRET S,
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UNIX{& =8k (2/3)

etm 77AIVE: T7AINRBDIF7AILEET
- rm *~: test.c~ HED  ~M DW=\ HITYTI7AILEET, [EORFIE
BEIZ, *~ ORBICZEBNASTLESE. ETHEZATET,

s IREWNSTAHILEFDF EEFR S,
ccd THILF L THILFIZHEENT S,
ccd .. i —DOLEDOTAHILEIZFEE,
e cd ~ FR—LTALIRIZITK, R Lo & &,
-cat T7MILEA: T7A4ILEDHEERS
- make : ETI77MILEES
(Makefile B’dpBHEZATULMNEITTELLY)

- make clean : RT77/ILZHT,
(clean A*Makefile TEZRIN TULVELVEEITTERLY)
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UNIX{& = gk (3/3)

‘less D7MILE: T7AILEBDH BH R S(catTlE
BIEALSIXWNIE->TLEHESE)
« AR—ZAFX— 1E@mAYO0—)L
| XFIDERETHEHT D,
- q : BT GREADOISIELGEoEF)

m S ke e
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H2 T TR S LA
SiEh-Fortran90kRE @77 1IL :
Samples-rb.tar
S tFortran90E:E D

. tar’C“EEﬁTﬁ~ CE&d
T1LIR)DMELGND

-C/ :CEzEH
-F/ : Fortran9Q0E & FF
- FEEDTFAILHAEWNTH BB

/lustre/gt00/z30105 (/homeTHL\D TEE)
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ifi 5l fRHello A9 S LZa /N ILLES

(1/2)
1. cdw AT REZZE{TLT LustreZ7MILU R T LALIZFE
295

2. /lustre/gt00/z30105 I8 % Samples-rb.tar %
BADT«4LOMIZOE—T 5
$ cp /lustre/gt00/z30105/Samples-rb.tar ./

3. Samples-rb.tar ZERIT %
$ tar xvf Samples-rb.tar

4. Samples 74 ILFIZAB
$ cd Samples

5. CS:& ~:%cd C
Fortran90Zz& : $ cd F

6. Hello Z#JILAIZA%
$ cd Hello
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ifi 5l fRHello A9 S LZa /N ILLES
(2/2)

6. EA7MPIFHMDMakefileZzaE—3 %
$ cp Makefile _pure Makefile

7. make 93
$ make

8. BfTI74IL(hello) M TETLNBILEHEER
ER)
$ Is
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Reedbush-UZ—/ ﬁ—:l‘/l:":L—/;'b“/Xi-L\
L:LTODZJEU#&BUH‘

c ARSI TA4TOITELT
- PCTHDETDELSIZ. AR EAALTETITAAHE
« ANAVIRETIL. HFEY—HERITHLY

c TR KBEERTIITEGY 1 oA . X
- Reedbush-UTI&. LU FIZHR5E KEBERT NI UTE/AY
. 1/—R(3637) (304ET) FATRITDFH. K8
. 4/—F (14427) (109 £T) /—FET

N S EvET
« INYTFUIT VAT LIZNBEIKELTEITTHAE
- A/NAVIRIEBET—HE8
- KIREEITH
- Reedbush-UTI&. & X128/—k (4,60807) (24FFfE])
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A3 5T14TETDPY A

cAXURTSAVTUTEAR
-1/—FE1TH
$ gsub -l -q u-interactive -l select=1 -
waIItlme 01:00 -W group_list=gt00

-4/—FEITH
$ gsub -l -q u-interactive -l select=4 -|
waIItlme 01:00 -W group_list=gt00

KAEBSOTATRHD/—FRNITRTEDHLNATLNSES.
BEMNECET. AT AU TEF AL
KEBELT7HIUITIMFEZTF R A,

%?ﬁ—?—la%ﬁ%ﬁztjﬁ—
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I ASDBBEAHSITAIET

BB MPIER

ot

ENOVAVY

1T

. Reedbush-UTIL. av/NS(X/\wFE1T.

AVBS)T4ATRTTHAEICEZFT

o)

5] Intelaz/sAS
- Cax/\13: icc, mpiicc (Intel MPIZ{E515 &)
. Fortran90a> /X1 3: ifort, mpiifort (Intel MPI1Z&{#515&)
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I\ F AL (S
Z/\:/Lﬂi"fli BEIXAVEZITATET@AIUERTA
TEITITHE)IETEEE AL

. “/37 /Ny FNEBTERITLET

INYTFFa—

')

INYF LR

AT LW

DaJERYHYT |/ | ——

o o a a

237 DikiAE

o o a a

A/\a>
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INYTFX1—DERTFEDLA =

- J\NFI (L, Altairtt D/ \vF X7 L PBS Professional
TBEEINTLET,

- LITF, EEOTURESHRBALET,
SEWINE PG
qsub <3 RHOYTRI7ALIL 4>
- BN RALI=DaTDIKRIESR: rbstat
- B ATITDHEIER: qdel <237ID>
c INYFX1—DIKREZ RS rbstat --rsc
c NNYFXa1—DEFEMERZEZRS: rbstat --rsc -x
- RIFENTWSDaT#HER5: rbstat -b
- BEDHAEREZRS: rbstat -H
- BIEFICIRATESEEITTESAHZTR 5 rbstat --limit

m AR 5 —
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ABALFEFERTDFX1—4
RBEEPRDFT21—4:

- u-tutorial
- I K109ET
- B R/—F#1%8/—K(288a7) £ T

- ACEE RIS 245/ DX 1—4

- U-lecture
- FAEEFHITEEPDXF1I—2R L

8]
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rbstat --rsc M) ZE1TE 5!

$ rbstat --rsc

QUEUE STATUS NODE
u-debug [ENABLE ,START] 54
u-short [ENABLE ,START] 16
u-regular [ENABLE ,START]

|-——- u-small [ENABLE ,START] 288

| ---- u-medium [ENABLE ,START] 288

| ---- u-large [ENABLE ,START] 288

| ---- u-x-large [ENABLE ,START] 288
u-interactive [ENABLE ,START]

|---- u-interactive_1 [ENABLE ,START] 54

| ---- u-interactive_4 [ENABLE ,START] 54
u-lecture [ENABLE ,START] 54
u-lecigire8 [DISABLE,START] 54
u—tu;ﬁial [ENAB* , START] 54\
A5 | \
¥a1—% WA /=K
(/=2 Bz 5h FI AT A 3%

I s
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rbstat --rsc -x ) E 475 E {5

$ rbstat --rsc -x

QUEUE STATUS MIN_NODE MAX_NODE MAX_ELAPSE REMAIN_ELAPSE MEM(GB)/NODE PROJECT
u-debug [ENABLE ,START] 1 24 00:30:00 00:30:00 244GB  pz@1@5,gcXX
u-short [ENABLE ,START] 1 8 02:00:90 02:00:00 244GB pz0105,gcXX
u-regular [ENABLE ,START]

| ---- u-small [ENABLE ,START] 4 16 12:00:00 12:00:00 244GB  gcXX,pz0105

| ---- u-medium [ENABLE ,START] 17 32 12:00:00 12:00:00 244GB  gcXX

| ---- u-large [ENABLE ,START] 33 o4 12:00:00 12:00:00 244GB  gcXX

| ---- u-x-large [ENABLE ,START] 65 128 06:00:00 06:00:00 244GB  gcXX
u-interactive [ENABLE ,START]

| ---- u-interactive_1 [ENABLE ,START] 1 1 00:15:00 09:15:00 244GB  pz0105,gcXX

| ---- u-interactive_4 [ENABLE ,START] 2 4 00:05:00 00:05:00 244GB  pz01@5,gcXX
u-lecture [ENABLE ,START] 1 8 00:10:00 00:10:00 244GB  gt@o,gtYY
u-lecture8 [DISABLE,START] 1 8 00:10:00 09:10:00 244GB  gtYY
u-tutorial [ENABLE ,START] 1 8 00:10:00 00:10:00 244GB  gtod
EZx5 . T
*o—% | | BRE J/—FD n i 5 R (B4 )

— = 4= ‘i '_.ﬂ}?l >

(Jy—=x | [EZRELH E1TEHR | |RETIE1D2DH

N O
5 IL—7)

va’l ~
" —
INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO
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rbstat --rsc -b O EFTEE A

$ rbstat --rsc -b

SN—>7

)

5 —

INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO

QUEUE STATUS TOTAL RUNNING QUEUED HOLD BEGUN WAIT EXIT TRANSIT NODE

u-debug [ENABLE ,START] 1 1 0 0 0 0 0 0 4

u-short [ENABLE ,START] 9 3 5 1 0 0 0 0 16
u-regular [ENABLE ,START]

| ---- u-small [ENABLE ,START] 38 10 6 22 ) ) 0 0 288

| ---- u-medium [ENABLE ,START] 2 2 0 ) 0 ) 0 0 288

| ---- u-large [ENABLE ,START] 4 2 0 2 0 0 ) 0 288

| ---- u-x-large [ENABLE ,START] 1 0 1 0 0 0 0 0 288
u-interactive [ENABLE ,START]

| ---- u-interactive_1 [ENABLE ,START] 0 0 0 0 0 0 ) 0 4

| ---- u-interactive_4 [ENABLE ,START] 0 0 0 0 0 0 ) 0 4

u-lecture [ENABLE ,START] ) ) o 0 o 0 0 0 54

u-lecture8 [DISABLE,START] 0 0 0 ) 0 0 0 0 4

u-tutorial [ENABLE ,START] ) ) ) 0 0 0 0 0 %4

2 4w J

/ /| '\ ‘
{gi;z;%g) o S == /= % ./""'f‘(j)
- BE |37 |2FLT ||[FshT F| B Al e
I\ o S oY ; e
BHhH D £ DL
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JOBRH) TR YT ILDERER(E 17 MPI)
(hello-pure.bash, C§&&. Fortran53&L:8)

)Y—RT )L—T 4
#!/bin/bash / :u-lecture

#PBS -q u-lecture HEY J—T %
#PBS -Wgroup_list=gt00 < .gtoo

#PBS -| select=8:mpiprocs=36 —
#PBS -l walltime=00.01.00 « RIA/—F

cd $PBS_ O WORKDIR \\ /—RMF A7 %

/

. letc/profile.d/modules.sh (MPI7Ot X %)
\\\\%ﬁﬁﬁﬂm
mpirun ./hello L \ . 14>

MPIC37%8% 36 =288 JOtX | ALVrTF4LOMN)EEE . BIEE
m simid CRATI Do HEETE(WT ANTH])




Ea7MPIOETRIE (/—FR) JE2mr=s

159D HREE TR (ED1VYEHS
a7 YH1=YL1T7—4: 2KB, L2: 256KB,

L3: 2.5MB(& ) => L3 [££ A T45MB

DDR4
DIMM

7 |

- e o & & -

2 L3 2 L3
7

L ( ) |1_ Ié L3 L

2 L3 o L3

L ( ) I{ Ié L3 L

o L3 | > L3

L L3 L

o - > L3

L3
- 0 - 0 - 0 ~ 0

16GB X 2#% 16GB X 2#%

16GB X 2% 16GB X 2#

Vb Ef-YAE)E:16GB*x8=128GB 76.8 GB/#

m RRAFEHERT Y —

INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO

=(8Byte X 2400MHz %X 4 channel)
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ifi 5l ki HelloZ’ 04 7A’E7§’:ILJ:5
(Ea7MPI)
cZDYUTILDIOBRITHE
hello-pure.bash

T9Y,

DO TILTIE, T2 —L HVu-
lecture”| 275> TULVET

-$ emacs hello-pure.bash

T. "“u-lecture” — “u-tutorial’

ISZEEL TS

— H \HE val ~
m ERAKPEHREB T Y—
INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO
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il 5llkkHello o' A 5 LZaETLELD

(Ea7MPI)

1.

2.

3.

4.

5.

Hello7A LA TUTZEITIT S
$ qsub hello-pure.bash

@%Aéhf' /37 ’EEE n:u\-d—é

$ rbstat
ERITNETITHEUTDI7AILHNERSND
hello-pure.bash.e XXXXXX
hello-pure.bash.oXXXXXX (XXXXXXILE=F)

FRROBREENT7AMILDOREERTHS
$ cat hello-pure.bash.oXXXXXX

“Hello parallel world!” A%,
3670t R*8/—F=288FK RSN TUL =5 I,

1 =4 = ta’ ~
m ERAKPEHREB T Y—
INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO
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NYFOITRITIZ R HIBE A,
BATS—Hi N
cINYFUATDRERITVRT I HE BERNI7AILERET

S—HATFAIA, SaTHBABDTLIR ITIEEENE
T,

ABEHATFANICEFE ST ETHDEER S, BETS—
HAT7AIIZIFCITETRDIS—AvtE—S M hEh
35-3—0

U378 .0XXXXX —- 1ZEH AT7AMIL

3T eXXXXX - BEIS—HAT7MIL

(XXXXX (V37 ABIZRREINS3TDP371D)

BRRAKRFIEHREB 5 —
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i 5l ikHelloo 049 S LDERBA(CEEE

D705 LIE, EPETEEINS

#include <stdio.h>
#include <mpi.h>

int  myid, numprocs;
int ierr, rc;

rc = MPI_Finalize();

int main(int argc, char* argvl[]) {

ierr = MPI_Init(&argc, &argv);
ierr = MP1_Comm_rank(MPI_COMM_WORLD, &myid);
ierr = MPI_Comm_size(MPI_COMM_WORLD, &numprocs);

printf("Hello parallel world! Myid:%d ¥n", mym é1$0)7°lzlt‘y47“é§ﬂ

MPI®D #EH1E
|
// HADIDESZRE

- ZPETEIXELS

e
: ZFPETIEIZREIL

MPID#2T CEEIRIETIE

exit(0); \
}

288, ©L<I[Z8)

"B WA & [NFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO




2017/6/1,2

BB MPIER

it 5l krHelloo’ B84 5 LMD E5RBA (Fortran§ &

program main

D705 LIE, EPETEEINS

common /mpienv/myid,numprocs

MPID %) E#A1E

integer myid, numprocs
integer ierr

print *, "Hello parallel world! Myid:", myid

call MPI_FINALIZE(ierr)

stop ™~ MPID& T

end

HODIDESZHIF

| / /  ZPETIEIFELS
call MPI_INIT(ierr)

call MPI_COMM_RANK(MPI_COMM_WORLD, myid, ierr)
call MPI_COMM_SIZE(MPI_COMM_WORLD, numprocs, ierr)

SERNTatevEH
THF
. ZXPETIEIXREILC
GHEEIRIETIE

288, £ L<[Z8)

—_ g e ra’ ~
[0 smrsmsants—
INFORMATION TECHNOI ITER, THE UNIVERSITY OF TOKYO
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H#FEﬁ _-l-lﬂlljj_lf (C = |:||:|

double 10, t1, t2,t w; -

ierr = MPI_Barrier(MPl_COMM_WORLD): €— A

ierr = _Barrier _ B ; 314

11 = MPI_Wtime() FFEZE SFLEREFE

<ZZITHIFELEWTOYSLEZELS>

t2 = MPI_Wtime():

0= t2-t1: &0ty HY—T t0D{EIL

ierr = MPI_Reduce(&t0, &t_w, 1, _ BiA,
MPI_DOUBLE,MPI_MAX, 0, B A = e
MPI_COMM_WORLD); | COBAR.BLEEVNLOD

EZx7O0tyHO0ENZITES

m AR 5 —
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i a1 73 7& (Fortran S 55

double precision t0, t1, 12, t w
double precision MPI_WTIME AUN4AEE: S

FrfEZ B FLART

N &
call MPI_BARRIER(MPI_COMM_WORLD, ierr)
t1 = MPI_WTIME(ierr)

<ZZIZHIELE-WIay9 S LEELS>

t2 = MPI_WTIME(ierr) 2T Oty H—T. t0DIE

t0 = t2 - t1 FE74 5,
call MPI_REDUCE(0, t w, 1, -“DEAE. BEENE
— /| N

&  MPI_DOUBLE_PRECISION— >
&  MPI_MAX, 0, MPI_ COMM_WORLD, ierr) || DDIEZT7 Oty H0OFE

M FZITES

m RRAXFIERER T Y —
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MPIZEITERDI)F AL IRZDLVT

- ReedbushR—/N\—a Ea1—2L AT LTI,
MPIZETED AL ADIVZ AL IR TEET
- {51) mpirun ./a.out < in.txt > out.txt

B —hrhE Z45~
m ERAKPEHREB T Y—
INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO
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KEFEEFRODHHIITDERITA
— O & » a — A S
(RTY27237 . Fxz—>37)
- BT RI) Tk gol.sh MEIZ, go2.sh Z#x(F1=L>
- &5[Z, go2.shMD&IZ. go3.shZx#(T1=L\, ELVSTEAH S
c LlEHE ATV TOaTFEREFI—oaTdENS,
- Reedbush[ZHITARTYTLaTDZRITH
1. $gsub go1.sh
12345.reedbush-pbsadmin0
2. ERDIOIVES1245Z2RATEE.UTOANET S
$gsub -W depend=afterok:12345 go2.sh
12346.reedbush-pbsadmin0
3. LT RE%k
$gsub -W depend=afterok:12346 go3.sh
12347 .reedbush-pbsadmin0
afterok: BIDVIATHNIEREITRTLI5ETT S
afternotok: BTN aTNIEER T LGN -IHGEIZETT S
afterany: EDKIGIRRETHEITT S

— H \HE val ~
m ERAKPEHREB T Y—
INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO
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57095320 DOEME
(BE=)

RRARFEHREB L 42— HEHE 7 8B

m AR 5 —



2017/6/1,2 EE R MPIERE

FEE(EEE)

- [Z/\a>7053530%49 AP

ANV

— A F LI EMPID T — | 707537 AP
¢ J#*lﬁl $5$ %s )ﬂﬁ#:*

- HARKHPMRE . ISBN978-4-13-062453-4.
55 H 201338128 . #E:A5, 200E2 A)R—ald

\tm P>
(B DR AT N
: =5 -—Cﬁ e SR
CEia *F nﬂ

: CEEE\ FortranQ0EEEMDH T I/IL7 O S LR

- FETILTYX LIE. I THMY AT ERBA

c REBEDODRABTZETH/N\—

- NE IR, MO TH I HEEEZZEZSARITOAFE

m AR 5 —
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BRE(EET) ~ 0000

- T3 F 0455324 AP: 5 ©O0O0O0

YL TINTOT S LTESOpenMPEOpenACC] (fiRE) 7RV 53 J AFT
'J#*H%ii % H'lﬁzx“ -0y

- HKHIE . ISBN-10: 4130624563.
ISBN-13: 978-4130624565. F55H : 20154 5H25H

- [REDHH]

- C&&8&. Fortran905 55 CHE&R

- CEEE. FortranQ0 S EZENHEHD YT TOT S LN AFARE(FHrO—
M=)

- REBEEDODABTEZETH/N—

« Windows PCJE & Rl E(Cygwin®l| ), R/\a THEE A EE,

. Wﬁi*ﬂﬁ‘&o FHTHFHNTOT ST EESARITD
AFE

L EL T T

m RRAFEHREBE Y — m BTSSR A —
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%%% AN %&
3
. rZ/\j‘/%ﬂ]% TOBRAHLORFOBAET
ZOERNSRHFOEMET g
. E‘F-ti RiRZF. SfRRT &

. HAH ML . ISBN-10: 4130634550, |
ISBN-13: 978-4130634557.
55 H: 2015428208, 176 B

- [RED )

» ANAVDEERETY . AT ZE
YT EEERELET, 0 | e
o ZNNAVIFAIZEZ S H
« AINAVNFEALGITEHRA T, GEEGTIETESDON
BT, SROERBEEGFERRERE., L

m AR 5 —

ki
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sEE

- T HIHENIE - SFRILEERER ED =812 -]
- T HEIE EAHIR HiE RE.
BiREF ERFEASS BT (3RS £ EHAAE BEXREHS
EHE(EHzx) 2. UXEFE ARAXREE B (I%) . AEAREFE
#H B i =4EFT &,
- aAF+tt. BITEBH:2010/04/30, H| T A5, R—T%:272H.
ISBN:978-4-339-02589-7, 3E{ffi: 3,990 ({43,800 + #i5%)
- [REDHFE]
e Fortran§ :E CHEzn
c MUET L)X LIE, MR G E T (R
- REEODARICMAT. EEEMEDEEE. BRITHIRERE L. FFT.
Y—h HGE FELGBESETILTVX LE/N—
- ABITPFHF~LH. EFELTHIBEAFEEZFZUV =L ARE

m AR 5 —
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RBEDIN

R AKX—/\—OE1—2 D&
WA TRT 529 DERE
'|ft|_ﬁl:n:|:ﬁﬁ:.|:El

R MPIRE %L
T—AREAR
RIRILESLDERE
RNIRIL-1THIFE

)33V ER

© N O O kK O D=

m AR 5 —
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R KFEHEE L F—
A/ (1/3)

Fujitsu PRIMEHPC FX10 (FX10R—/N\—a>Ea—43L AT L)

Total Peak performance : 1.13 PFLOPS

Total number of nodes : 4,800

Peak performance per node :236.5 GFLOPS 2012 £IE7 ﬁ 201 8£|E3 ﬁ ( % s >
Main memory per node :32 GB

Disk capacity :2.1PB

SPARC64 IXfx 1.848GHz

Oakbridge-FX

- RERIa7HDOFX10,

J/—KF#:24~576
. #l PR fE] - Sx KX 16805 HE
i (118 FE)

o
m INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO 62
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R KFEHEE L F—
A\ (2/3-1)

Reedbush-U (SGI Rackable 95X AT L)

Total Peak performance : 508 TFLOPS

Total number of nodes : 420

Total memory : 105 TB

Peak performance per node : 1209.6 GFLOPS
Main memory per node : 256 GB

Disk capacity :5.04 PB

File Cache system (SSD) :230 TB

Intel Xeon E5-2695v4 2.1GHz 18 core x2 socket

BRRAKRFIEHREB 5 —

INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO

63



2017/6/1,2 EE R MPIERE

R KFEHEE L F—
A\ (2/3-2)

Reedbush-H (SGI Rackable 75AXAA2 AT L)

Total Peak performance : 145 TFLOPS A < =
' BRIl 201743 A 1\ 5% E Exfra
Total number of nodes : 120 .
Total memory :30TB+8TB 2017E4ﬁ 1 EIEKEFH Faﬁtlé‘
Peak performance per node : 1209.6 GFLOPS ( % E)
+10.6 TFLOPS
Main memory per node : 256 GB
+32 GB
Disk capacity (shared w/ U) :5.04 PB

File Cache system (SSD, (shared w/ U)
:230 TB

RRAXFIERER T Y —

INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO 64
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REKRFIRIMEB L F2—

o RRKREFAERERAE L 2—
27832 (3/3) saxennisi

Oakforest-PACS (Fujitsu PRIMERGY CX600)

Total Peak performance : 25 PFLOPS
Total number of nodes : 8,208

Total memory : 897.7 TB

Peak performance per node : 3.046 TFLOPS

Main memory per node : 96 GB (DDR4) 201 7E 4 H 3HIE :_l'—t E FH Eﬁ tlja

+16 GB(MCDRAM) g
(F7E)

Disk capacity :26.2 PB
File Cache system (SSD) : 960 TB
Intel Xeon Phi 7250 1.4 GHz 68 core x1 socket

2016F12 A 1B 5R:EEnFH%a

PACS

Oakforest

RRAXFIERER T Y —
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FEX105+&/—F DRk TOFU

145 yhDF g Network
#ZCPUD N ERERL

| Core ‘ Core Core Core Core \ Core Core Core |

#2 #3 #12 #13 #14 #15

L2 (1637 T#A. 12MB)

85GB/#)
— —— =(8Byte x 1333MHz
X 8 channel)

DDR3 DIMM

4GB x 2% 4GB x 2% 4GB x 2% 4GB X 2%

\\ /—RR&E AT 8 :8GB x4=32GB

m RRAXFIERER T Y —

INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO
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FX10M &1 (1 TOFUE{L)

/ 1 TOFU B {i1 HE/—FR
1 \ T/
BARETNEN
i 5GB/#)
fowas | Gom

@

N T THFXZEmm &~ 7
ATION TECHNOLOGY CENTER UNIVERSITY OF TOKYO
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FX10D@EEH (1 TOFUERIBI DS
3R JoEdE

e 1—HMhirRAL,
X&Ef, YER, ZEHIZDUVNT,
BEMNI1TOFUE., FEID
1TOFUIL. N> THAFET
TO1FU . (BRIT—T R $E#E)
ﬂ‘!* ‘ ® -=LYEHFETIX
T”FU ® XEhlI—ZX
|| ® YEH(IAYIa
® ZiglX Ay aFE =L,
rM—2X
[ClE>TLWVET

"'OFU

m IR K5 $E(Eﬂ§t/9—
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Reedbush-U/—F®nO70Ov4- K

- AEYDSE EVLIAEYELGEWD I ATRYNH D
=> NUMA (Non-Uniform Memory Access)

(FX1 OlEXTov |*)

: Intel Xeon 76.8GB/s Intel Xeon )
AE E5-2695 v4 QPI E5-2695 v4 :ﬁ AE)
12868 |C DDR4 ~  (Broadwell- QP| (BrOEg\;vell- DDR4_ | 1288

ﬁ DDR4
DDR4 EP) 76.8GB/s
76.8GB/s 76.8GB/s
15.7 GB/s
IB EDR
HCA
- J

m RRAXFIERER T Y —
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Broadwell-EPD#& % 195 9D HEH R

QPI x2 PCle a7 &Hf-YL1T7—43: 2KB, L2: 256KB,
L3: 2.5MB(7A) => L3 (£ £ A T45MB

\

L
' '2‘ L3 2 g ; L3
L|L L
112 L3 Ié @ o L3 |5 @
L
. '5 L3 2 ] L|3 '5 L3
L
E ; L3 2 1 L|3 '5 L3
LTl N Er
DDR4
DIMM ema ema eMma ema
16GB x2#  16GB X 2#% 16GB X 2#& 16GB x 2#%
_ JhyhZT-UAEE:16GBXx8=128GB 76.8 GB/#
m I;%RT\AA;IONTECﬁOL?GYCENTER,ﬁJ;ERﬁ;{I’OK; =(8Byte x 24OOMHZ x 4 Channel)
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Reedbush-UMD @ {EHE

« DILINAE L3 N\ RIEZEEDFat Treeffd
c EDQISIEHE/—FEBATELEWZEEGETARIENAEE
- Mellanox InfiniBand EDR 4x CS7500: 64871~—
- NERIE367R—FR A yF (SB7800)% (36+18)B A EahH -1 D ELE

/ 6487 R—kDirectorRA/vF 15N 5

367R—bk
Spine XA yF
185

Uplinkf 18

367k—k
Leaf R/ vF
368

Downlink: 18
i

8
m AR 5 —
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Reedbush H/—knD7RAavy% Izl

\

Intel Xeon 76.8GB/s Intel Xeon
E5-2695 v4 QPI E5-2695 v4
Broadwell- B d [
( rosp\)/ve QP ( roa we
76.8GB/s
76.8GB/s i 76.8GB/s
157Gms 157Gw
PCle sw PCle sw
&
g e"‘zé,
20 GB/s
IB FDR IB FDR
HCA NPVIDI,? NPVIDI,? HCA
Z/\X asca asca A

BRRAKRFIEHREB 5 —
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Oakforest-PACS & /—FK

- Intel Xeon Phi (Knights Landing)
- 1/—K1v5yk

- MCDRAM: F 2 /\wlr—o |

DE/\URIEAE16GB /J ] 5 s \
+ DDR44E!) T 0 S5

HotChips27
KNLRSA k&Y

D

VirybkEf-Y A€ E:16GB X 6=96GB

36 Tiles
connected by
2D Mesh
Interconnect

MCDRAM: 490GB/#' LA E (52381
DDR4: 115.2 GB/#
=(8Byte x 2400MHz X 6 channel)

Wrmz22Z2>I0 » 0 OO w
wWrmzz2>I0 &~ X OO w

vl | |
- MCDRAM MCDRAM MCDRAM MCDRAM
Package
—

m RRAXFIERER T Y —
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Oakforest-PACS: Intel Omni-Path Architecture [ J:Zp -
P \'f t+4 32\ RiigFat-treef »

= = g = g = f
i 4 -+ + 768 port Director
5 =35 = § = § Switch
= | = 2 = 2 =2 194
s 1 i - =
% ~ (Source by Intel)
2 2
Uplink: 24
48 port Edge Switc
== == = 3625
Downlink: 24 iFE/—k
1. .24l 25 ) - 72 Swh 4 ik

OARMEIDMBMTILINA I3V NV RiEE#
« VRATLEZRFERABICEEVLIIEREEZER
« ZELER D3 TJICHTAEE/—FEYLETOBEHRENFL

m BRRAKRFIEHREB 5 —
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B K EERE ARt 2—0Oakforest-PACS R —/\—2
—A—R AT LDFEFR (2017F4818H )

Y i=vriro—z@&Em
. 3—Z1: 100,000 : 8/—R(E#). BA16/—FET
. 3—Z2: 200,000/ : 16/—F(&E#). £KA64/—FET
- FIL—Ta—X
. 400,000/ (2% 480,000/) : 100 8/—K (E#)  BA128/—FET
UL T % ITER
- ALIAA/—F# x 3608 x 24D —o 1M EZ 515
« BHAE/)—FETIE, F—=DI2BEREN1.0
- B/ —FEBRALHE BAT-2IX. BEBREN2.01245
« RBZEOI1I—HIEXFX10. ReedbushE DIE M—Y > #1TH AT HE

\:

m AR 5 —



BB MPIER

2017/6/1,2

B KEEREMEt A—ReedbushX—/\—a
Ea1—2 AT LDOFER(2017FE4818 )

. /\—‘/d-)b: A (%EfE)

RK2/—RET

- JI)L—Ta—X
- 300,000: 10 4/—F(HE#) &= K128/—KZ%E T,
RB-H: 1/—K(&#¥) mK32/—KFZExT(+—9Z#ITUD2.5%)

- RB-UD# 2% 360,000 : 10 4/—F (H#) HFK128/—FET
- RB-HD & &% 216, OOOF':] 10 1/—~(E#) ., &% K32/—FFT
- LLEIX Th—D2#l1TE
- HLIAH/—F#x 3608 ><24H#F'Eﬁd)rl~ JUINEZLNS
- HE/—FETEH IV HEBERENMN.0
- BRE/—FEBALE BADIE HEREN2.01255
« REZEOI1—HIEFX10, Oakforest-PACSEDHEE M— #8174 AT HE

- /—FEIEHHY

m AR 5 —
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B REREREA—FX10X—/\—3aY
Ea1—3 AT LDOFER(2017FE4H18)

A/ N—VFIILO—R(FEFM)

. 3—Z1: 90,000 : 12/—R(E#) Bk24/—RET
- O—X2: 180,000 : 24/—k(E#), &xK96/—FZ%T
- FIL—Ta—X
- 360,000M (1&% 432,000M) :10.12/—FK.&K1440/—FZ%T
UL TV F I TER
« HLIAH/—F#i x 3608 x 24 E DI —o 1M E5EZ 515
« BHHE/—FFETIX. M=V BERZREN.0
« HE/—FEHBZLHE BA-0IX. HEREH2.012735
. REZ M 1—Y[EReedbush, Oakforest-PACSENHE—H %
iTH Al EE

m AR 5 —
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l/JfFOD’\—*/’E;
- ¥ EA P
ﬁa%$

- Bl R

- XD F5|
HENZTEIZGNZ

nttp://www.cc.u-to
nttp://www.cc.u-to

~ o

Kyo.ac
Kyo.ac

nttp://www.cc.u-to

— H \HE val ~
m ERAKPEHREB T Y—
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Kyo.ac

BB MPIER

SIARATLDE
i DO

Jp/system/ofp/
Jp/system/reedbush/
Jp/system/fx10/
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f[tﬁll 0053 &l h ?

&5*&?70)7D’77A(§Eﬁﬂ#%ﬁﬂ’é pE DEtEHZE-
— T
-

° %A%i—éligﬁﬂo
- BRI, TEIMEIMEL, RN EOHNE
(PILTYRXL)T KEL HLINES
- LY X Lk AEICHFE TELRWNE D DEFETE
c BIED=ODA—N\~NYFDFHE
- BIEILH LAY R
- T—ARERERFHE

m AR 5 —
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Mt 5l &M T

- i 51| (Parallel)
- WIERYIZA S (BFREAYIZIHRAT)
- HAHEMICEITINSGEDIEZEL

> T
[—

[E—
I—
|

. i 7 (Concurrent)
- SRIBAYICAR A (BEREIBOIZ4KTE)
- HABERBIZETEINDEDIE1D2(=1781wy Y TET)

> T
- BREILE, TS
- OSIC&KATOREFTRY D a—Y2 T (5HRAEVAR)

— H \HE val ~
m ERAKPEHREB T Y—
INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO
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A HETE D 7358
- Michael J. Flynn#% (R 74—k K) D573 %H(196
6)

cH—mpS-H—T—430

(SISD, Single Instruction Single Data Stream)
B g BT 2R

(SIMD, Single Instruction Multiple Data Stream)
-EHMS-BE—T 3R

(MISD, Multiple Instruction Single Data Stream)
EHHT-ERT AR

(MIMD, Multiple Instruction Multiple Data Stream)

— H \HE val ~
m ERAKPEHREB T Y—
INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO



2017/6/1,2

HEHAF R
(SMP:
Symmetric Multiprocessor,

N

SEEFAT)E
(DSM:
Distributed Shared Memory)

HE-FEXAFFRATEY
(ccNUMA.

5= EHED) AT B |2 kA5 58

A) AETRFLRZHBLTWS: BELD AT 75\7'7t7<_1

Cache Coherent Non-Uniform
\ Memory Access)

Eﬁxt/ﬁ—




2017/6/1,2 EE R MPIERE

SN ET RO AT BIZLS7%8

B) AEUFZRLRIEHIL :BELDAE)IETIEALRT]

3. OEUAEYEY
(Ayt—780yS 048

B it RSN
m ERAKPEHREB T Y—
INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO
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WHTAag53 9 NDETIL
-ERDIFTAYT S LDOEE)IMIMD

FIOAYXRLEZEZDHEZTIE<SIMDAAEAKRD>
EMITEEIABICIEEE L

AN
[

B g4~
m ERAKPEHREB T Y—
INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO
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WHTATS5I 9 OETIL

- Z<{MDMIMD_ET®:

579539 DETIL

1. SPMD (Single Program Multiple Data)

-1 DO BEBOTOTSLA, 3

1 51| S0

£J0tyY kT

CHT D

cMPI(/N—3 1) DETIL

Jotyy1

=l VN

7—51

2. Master / Worker (Master / Slave)
- 12N 7O+ X (Master) b, £ DT O+ X (Worker) %

EE(ER., HE)

B —hrhE Z45~
m ERAKPEHREB T Y—
INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO

-d—éo

I BHIRRFIZ.
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57055 L0OFESE

) TORRERLYFDEL
- YILFT7BaER SAEYEEHT EHESHDE
- MPI (Message Passing Interface) BIAEYXITOER]
- HPF (High Performance Fortran) B—AFYIFTRAL YK

. EE)JIE?IHI:.Fortran:u/V(E
- A—YHNT—EREFEEHRMIZEER
- TILFALYE
- Pthread (POSIX XLwFk)
- Solaris Thread (Sun Solaris OSH)

- NT thread (Windows NT%. Windows95LL[%)
. LYK Fork(5#) & Join (B&) ZBRMICTk

- Java

 EEHBLLTALYREEE TIILFTORERILFALYRIE
+OpenMP H7FTTE

© AT YAESHEE R TE AR —/\1T1)yEMPI/OpenMP31T

m AR 5 —
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— AN
WA ALIEDEITRZRE ()
. F—A i 5|
« T—RERE|THLETHHET B,
C T—AOBRME(=EE) FR—EH5,
- TR FI DB 75 —1T5IFE

= * * * * % % % sk *
4 5 6l 16 5 4 4%945%646%3 4¥845%546%2 4*745%446%]

(1 2 3) (9 8 7\ [(1%012%643%3 1#8+2%543%2 1%7+2%4+3%]
7*9+8*6+9*3 T*8+8*5+9*2 T*T+8*%4+9%]

\7 8 9) k3 2 1/
@it 5|/t £CPUTHEA

CPUO
CPU1
CPU2

1%94+2%6+3%3 1*8+2%54+3%2 [*742%443%]
= [4%0+5%64+6%3 4%815%54 6% 4%745%446%]
1

\ 7*94+8%64+9*3 T*Z+*5+9%2 T*T74+8*440%*

EHEFHE: NPT 2 EEGLINERIERE—

fizqiﬁﬁjﬁ?%%%ﬁ%EJSh—

INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO
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ol 51| AL

,

- BRY;

15l

EE S MPIEE

E{THRE(2)

« ARG (D3 EREITHLTHESET S,
- TADRE(=ER) FELGZLIMELNLLY,
« IR AF|DF]: HL—Z1ESD
- £E1:HEEUS
- tE2:AEYS
- £EI:KEHBESED
« £F 4. HE -REANTERAD
« FFES5:HL—ILvEAND

@i 5k

i1

&=

{53

)

)

)

- CD = CD

FF fE]

B g4~
m ERAKPEHREB T Y—
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MPID 4518

c Aytr— NV EDTATS)ERED1D

c A=V NV DETILTHD

c AVINSDIRIE BFEDYV IR IITOSATIVEIRTED TIEAELN !
« DEVAE) B M HFTE# TS EITIZML

- KRRt E MV Al RE
- 17AtEYHIZHEITBAEI S A X0T7AIL AL XD FF9% TR el e
- TRty EHDO LSS R T L (Massively Parallel Processing (MPP)
AT L)ERANSETIZEL
- 170ty H B TR RGRTHRE O EZ ., ERHE TOE AT

- BIEENB S
- API(Application Programming Interface) MiZ# 1k
» R7—ZE) T4, tEREAELY
- BELEEFI—YIERTEHECLETILT) X LDEEILHATEE
- TATIIVT LW (BELFLY)

m RRAXFIERER T Y —

INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO
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MPID#E#& (CMNFET)

. MPIZ4—35 4 (http://www.mpi-forum.org/) HAME 4R E

- 199445A 1.0k (MPI-1)

- 1995568 1.1hk

- 19974 7H 1.2k, LU 2.0 (MPI-2)
- 200845H 1.3hk. 2008%F6H 2.1hk

- 20094 9H 2.2k
- BAEERR http://www.pccluster.org/ja/mpi.html

- MPI-2 Tl&. L %581k :
- M F1/O
« C++, Fortran Q0fHA>42—2J1—X
- BT O R & RGE IR
- FIZ, EHIRRNIEGE D RE

BRRAKRFIF $E§ﬁzt/9—
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MPID#E4E MPI-3.1

- MPI1-3.0 201259 R

- MPI-3.1 201546 A

s LTFTDOAR—U TR -F X2 AV MR FHAF
- hitp://mpi-forum.org/docs/docs.html
- http://meetings.mpi-forum.org

- http://meetings.mpi-forum.org/mpi31-impl-status-Nov15.pdf
DEASICRAN-3 7 3-12

-/ JOyx ) EMEEHEE
(MPI_IALLREDUCE. TE)

= M ReT /i A FLEE (RMA, Remote Memory
Access)

- Fortran2008 %tits. 75 &

m AR 5 —
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MPID#Z4& MPI-4.03% % H

s LTTDAR—U TEFE P XAV AF
- http://meetings.mpi-
forum.org/MPI1_4.0 _main_page.php
- FRETSN TSR
cINAT)YRT AT ST ~DR I
: II\:/I_II_D)I77°')"7'—°/E|‘/0)WIT\TE&B$'I‘$ (Fault Tolerance,

c LODDT AT 7 Z e

- Active Messages (AvtE—TB{EDZ7ORIIL)
- HELEEOS— ST
. BERORBEEL - RBEE
o BULVA—/N—AYR NATSAUERE
o INYITFYLTIELT. AV FZTNURSTEK

- Stream Messaging
cEROTJFAIL A B—TT—R
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MPI)E
- MPICH(Z L -EwF)

.5&5

ZILdUX

xE

BB MPIER

VRS SN

- MVAPICH (T LI 7EvF)

- KEF /NAF ML KZFTHRFE. MPICHZR—X

. InfiniBandm\] [T ENT-FEE
- OpenMPI

- A—T—X
» NS MPI

« K. LOENIMR—X([ZHH-TLNVS

fl: EL@&IME 1. FX10HDMPI: Open-MPIR—X
Intel MPI; MPICH. MVAPICHAR—X
CEER A AN BEEEILEALSA TSI EN DD

BRRAKRFIF $E§ﬁzt/9—
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MPIIZ&5E(E

- EMEYIDERE(ZRE L
- EEIZHETTEHR -
1. BRaOER. EYEDEFR
2. HZA-STWWSLDIEEZIZHSHH
3. BZA-TWLWAELDDHEE
4. H[ZA-TWAEDD=
5. (IYZEEHERFICESSED)EBHAE(EZT)
- MPITIZX:
1. BRDOFREID, BXU., EFYEDIEHID
2. T—HREMFKDTELR
3. T—45%
4, T—RE
5. RIEBE

m AR 5 —
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MPIBS %k

« AT LB
« MPLInit; MPI Comm_rank; MPI. Comm size; MPI Finalize;
- 1% 1B {ERE%K
- JAyFUTH
« MPI.Send; MPI Recv;
- JUTRAVFUTH
« MPLIsend; MPlIrecv;
- 1t &R {ERE AR
- MPI Bcast
- EHHEERAE
« MPI Reduce; MPI Allreduce; MPI Barrier;
- BFfEl &I EH 2k

« MPI Wtime

m RRAXFIERER T Y —

INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO
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Sa”h—4

- MPI_COMM_WORLDI[Z, 222 =45 —42¢KIEN s E% R
BT LM

s 222 —AE BIEEITORED T Oy %
EDHD
- MEPREETIX., OF ~numprocs —1HBZETOTOEYH A, 1
DO —RCEYHTOHNS
. ZDLETHS. “MPI_ COMM_WORLD”
- 7Oty Y EESIL-UMEGS . MPI_Comm_split B4k
% ¥ FB ’
c Ayt—T%F —EOTOtyHEIC
BuEd HEEIZHIA
« “RYILFXVv AN THIA

m AR 5 —
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MEREETH R 1R

i HEDRE

m RRAXFIERER T Y —
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MEREEHEEIR — 2 BBIR

- BHHR S, =T/T, (0<5)
. I -
- I cmr0ETEM. T, PATOETEM
- PERAWT §,=P otz B (deal) EER L
- PERAVT §,>P 00L& A—\)=T7-RE—FTVT
- EHEEIE, BIUEIZEY, F—ET7 I RBBIEENT,
Frvla by EARE LS BILICLEEEL
- W FE R
‘% E,=5,/Px100 (0<E,)[%]
- B F01%RE Apommmmoomzmamanne
- REMRLEDRER
- Saturation, 55 |

m AR 5 —
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7 LA —ILDEA

- BRETHMEE K &35,
ZTD5>6, MFIMENTESE|EZ a &9 5,
c CDEZT. EHHRIZLTDELSIZEHS,
S,=K/(Ka/P+K(l-a))
=1/a/P+(-a)) = 1/(a(l/P-1)+1)
c LRORNS, L ERADBOTO LYY EFESTSH

(Pewzsﬁﬁﬁﬂ?ﬂ%li%/‘z 1/ (1—a) Thb,

(7 LZF—ILDEA)

- EIRD90% M FLTE=ELTH. EEROHDOTOEYHED
MoTH, 1/(1-0.9) =10 & [ZLHESAELN !
—SEHEEEERT A=OHIZIF, DLTHEHFEIEREZ LTS

FIRELFTEIENETLEETHD

BRRAKRFIF $E§ﬁzt/9—
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7 LF—)LDERIDEES

i F{E TEGVLER S (1T AyY) HFl{ETESRRS (8T AYY)

@ X RET =88.8%H\ il 51l 1L A E
@i 51| 3247 (43 51)
@i 5115247 (83 51)

B g4~
m ERAKPEHREB T Y—
INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO
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&:I\/IPI A

T TOLR HOBEETNET, TOLRIE (HEE T
EH:’ J'U‘J (£ L. a7)Ic——TRYLTOhET,

- G IMPITEER JEEBLDIFRVD T, ZITIEPE
(Processer ElementsDI&) &Z2=F -,
- ZELABELTIPEIRREEHEYEDNTLEE A

- 527 (Rank)
- ZIMPIZOER | DITEHRATE R 1D L,

- BEMPITIX,. MPl_Comm_rankF#CEHRESNDILEH (>
IO S5 LTlEmyid) 2. O~2PEE—1 OHEHILAS
-HOFDEMPITOEREFENSIZIE. MPI_Comm_sizeBi#k

{ED,
(2T T0a5 S5 LTIE,. numprocs IZ. COEBENAB)

— H \HE val ~
m ERAKPEHREB T Y—
INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO
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BB MPIER

HEARKBEMPIRE 2K

EE.ZEDODEOHDAEFTT—R
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CEEZEA7—Dx1—RE
FortranA > 32— z—AXMELN
-Child. EHZEMierr HNRYIE
lerr = MPl_Xxxx(....);
- Fortranhft & . & (2B E HierrH 54K
call MPI_XXXX(...., ierr)
AT LABRIDHERDIES

=i

== ] m
MPI|_ Status istatus;
- Fortran§:&
integer istatus(MPl _STATUS_ SIZE)

— H \HE val ~
m ERAKPEHREB T Y—
INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO




2017/6/1,2 AR R MPIER

CEZEZEA A3 —T1—RE
Fortran{/ 22— x—AXAMNELN
- MPIZEITE. T—42EDIEE

MPI_CHAR (X=%) . MPI_INT (Z).
J

MPI_FLOAT (% :") MPI_DOUBLE({&#5E =
ﬂé }FI])

* FortranEz&

MPI CHARACTER (Sc—?i”) . MPI_INTEGER (%
#E)). MPl_REAL (%),
MPI_DOUBLE_PRECISION(fZf5EE#H%) |
MPI_COMPLEX (2 &%)

« LIFIX. CEEBAMATT—ATinBAT 5

%?ﬁ—?—la%ﬁ%ﬁztjﬁ—
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EIEIEMPIES2—MPI Recv (1/2)

- ierr = MPI_Recv(recvbuf, icount, idatatype, isource,
itag, icomm, istatus);

- recvbuf : ZEEEDEBEBMTIEET S,
- icount : EBHH ZEEBOTIEZRHEFIETET S,
- idatatype : EBHE, ZEEBOT —FOEZFIEET .
- MPI_CHAR (X=F#) . MPI_INT (E#%).
MPI_FLOAT (£%i#!). MPI_DOUBLE(fZ#EEE##H)

- isource : BB ZELIWWVAVE—UFEIETHPED
FIUDEWRTET S
« FEDPENSZIELI-LNEEIL. MPI_ANY SOURCE #1§%E 9 %,

— H \HE val ~
m ERAKPEHREB T Y—
INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO
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EIRI7EMPIES2—MPI Recv (2/2)

- itag : BEHE, ZIELEWLAYE—UIZFHNWTLNS 2T DIEFIERE,
- FEDZTEDAvE—IFZELIZLNEEIE MPIL_ANY_TAG Z187E,
- icomm : BHE PEEXEHIZEH I HBF S THHIAZ 2= —4
?‘__’?EEO
- BETIEIMPI_COMM_WORLD #EFE T l£Ll,
- istatus : MPI_Status® (B#E DES) . ZEIRRIZET S
FHRMNAD NI T ERADEEEZXLI-EINEHERT S,
- BEREHMHAMPI STATUS SIZEQBMEFIINEE SN,

« RIELIZAYE—DDFEETDSUUH istatus[MPI_SOURCE].
24 H istatus[MPI_TAG] IZHRAZN B,

& &5 MPI_Status istatus;
- FortranE&&: integer istatus(MPI_STATUS_SIZE)

° IGFI’(E[’“E) . Eﬁ!;&a_j:ll_]o Ii_:_l\‘\h‘\)\éo

m AR 5 —
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=M H7EMPIESZ—MPI_Send

- ierr = MPI_Send(sendbuf, icount, idatatype, idest,
itag, icomm);

- sendbuf : EEEEDFLERMZIETE
- icount: B EXEBREBOT IERYEFIETE
- idatatype : BH & A {EEBOT XD ZIETE
- idest: E#HE EFELI=LPEDicommATHDIUIEIETE
- itag: BB, ZELEWLWAYE—UITf/ITON=-2T DEFIETE
- icomm: EBHE JTObyH—ERFRETESIESTHD
OS2 =45 —43%iETE
-jerr (RYE): EBHE, T5—a—FHAD,

— H \HE val ~
m ERAKPEHREB T Y—
INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO
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Send—RecvD#f= (11 &8(E)
PEQ PE PE2 PE3

MPI_Send

Iytz—

SETETCIAT
TLEITHE !

I A ESRE A 4
] —
m RRAFEHREE LY
INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO
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EIR 7 MPIEE£1—MPI Bcast

- ierr = MPI_Bcast(sendbuf, icount, idatatype,
iroot, icomm);

- sendbuf : FEEBLUVZERFDEBEFMFIETET 5o
- icount: EBHM EEEEOTIEZRBEFIETET D,
- idatatype : EBHE, XEEBOT —FDOEZFIEET .
- iroot: EBHE FEELEWAYE—UHAHEIPENEEL
IHET 5. EPETRILEZIEET AW ELHD,
- icomm: EHF PEEHZRHITHIEETHD
O —3%EET D,
- jerr (RYfE): EBHE, I5——FNAD,

— H \HE val ~
m ERAKPEHREB T Y—
INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO
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MPI_BcastD#l:& (EEL@(E)

PEO PE 1 ~ PE2 PE3
MPI_Bcast() MPI_Bcast() MPI1_Bcast()

iroot 2PEAS

BIC LD ICREAZIES LN

’-\

Iytz—

m ERFMZN(—?—I $E(Eﬁ.§t/9 —
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EANEHEE
cBRMEBTIE, [T EINEE
AT FILER ([ ZHEWNTIE, [T—2 0 EUA L 1D E
2755 !
1. BPEDBEEERIZHFIZTS
« O—F-N\TZUIUY5: WHNEBOEKREED—D
AL ER 22
2. HPEDIFAARYEIZWEIZTS
3. ERICHEIBERMEZEMIT D
4. BPEDIT—R-THEARNI—2 128 REHFKIZTS
(=FRNIEB(ZHITHT—2EEELRL)
ATHNT—RDREAE
« KRFTLARIL>: 1R EAR. 2RITHEHA K
« KPBEILR)L>: TAavIREIARX, 40Uy (BR) HENAK

i

— H \HE val ~
m ERAKPEHREB T Y—
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1RIT7E
N/44T
N/44T
N/44T
N/44T

(fTAM) TavonElAK
(Block, *) S8t A=

(TAMR) Y140)vonEIAK
*(Cyclic, *) HEIA R

*(Cyclic(2), *) 7EA=R

ZDOFIDI21: <TAyIE>ELS
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2RITIT R

N/2 o[1]|o|1|of1]0]1
N/2 ) ) 23232323
IBv7-I0vIRE AN LT o [1 (o101
«(Block, Block)% &8 A = P P I P D P e
N/2 o(1|{0|1]0]|1]0]1
20323 (2]3]2/3
ol1]|o|1|of1]0]1
T T e e T, 20323 (2]3]2/3
NTSTEFETITICEE B ALD)V D -HAD)v O HEIAR
«(Cyclic, Cyclic)m 8t A =
202033 (2]2]3]3
202033 (2]2]3]3
ofo|1|1|ofo]|1]1
o o1 |ofo |1 |1]|-ZRIIAVI- YA IFEIAK
2020332233 ]|*(Cyclic(2), Cyclic(2))3 &A=
202033 (2]2]3]3

BRRAKRFIEHREB 5 —
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NIRILESLDEE
- UTDEE
Z=ax+ y
c CCTCalERBT zox y [FRTRIL
c EQ LT R A X THISNIEH T 5E
- 1=1=L. RHZ a [TEPETHET %,

« RIRILIZO(N)D AT FEIE A

MBI DIZR L, AATIE

O(1)DAEY) fEIE TARIL X,

—ANTAEEE L ER AT EE _
- HHEE:ON/P) - W T
- HFEYE AL

m AR 5 —
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ﬁﬁu ERTRNILDFE
<ITARXSESHARX>HLBHS,

BB MPIER

c KTERBARSESAHASHOAEDLELHY . ALEAL

D2
D@ @ >
2@ @ >
O > | MW

2 Ol

®

for (i=0;i<n; i++) {
y[i]=0.0;
for (j=0; j<n; j++) {

|

}

y[i]l += alilljI*x[j];

for (j=0; j<n; j++) y[j]1=0.0;
for (j=0; j<n; j++) |

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

| y[i] +=alil[jI*x[j];
}

<fTAR>: éﬁ
m%w@ %fﬂzt/? Eﬁ%

<H|AKX>: FortrangS:iEM@=
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THERTRILDFE
<ATHROBE>

<TARZGEAX> TAHARICELSTEHAGH

AR LILE MPI_AllgatherB#t &PERTY 5']’\7I~)lx$,a’éﬁ5
HMAL. 2PETHET S

<HARMBEEX>S ATMLODEZRTATHIELLESICZEL

ZPERNTITHI-RIILEE MPI ReduceF'asElyﬂ’C‘f SFE KDL
N T (%HBIPEITRIRMLT RTAEED)
ATk o A
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THERTRILDIE

<HAHXDIFZHE>
<AAAMMAR> EEASEEHALL

AR KILE MPI_AllgatherB %k a'f*““%”a_'*MPI Reducefd %= KkY
#FALT. ZPETHEYT % BMzERD B

<SIAHRZTEEF> §J7i‘ti( <RI = I I I

ZPERTITHI-RIUMLIE MPI ReduceF'aﬂz&’C‘f SF0ZFKDH B

119 (XBHBDIPEITNIRILT AN THEF D)
S ke e
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JZ o 88

<EBE>SIZEHTLRIT>ZERD
('J’)’l goay) s HNIE

15“ E/ﬁiiﬁ
ROV (nRTZER) — AAS(1RTZER)

B ERIE BELAREVELT D
- &£ [M& 15 ;B E (collective communication
operation)

EMEEND

EERROFLADELT, 2780
AR ITT—ANFEET S

1 =4 = ta’ ~
m ERAKPEHREB T Y—
INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO
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JZ o 88

EEREICX T HFABEPEDEL
- MPI_Reducef8%
- EOAVEREDHERE. HH—DDPEIZFTAESES

- MPI_Allreduce 8%t
CYRHL AV EEDRRE. 2 TOPEICFIASES
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EIRr7ZMPIEE21—MPI Reduce

- ierr = MPI_Reduce(sendbuf, recvbuf, icount,
idatatype, iop, iroot, icomm);
- sendbuf : E{EFRBDEEFEMEZIETT D,
- recvbuf : ZEEBDFLEEBRMZTIEET S, iroot THELZPEDHT

STRAANGEEINS,

FEEBEZEREIE, Fl—THhoTIEELAELY,

Jlahb, RGHESZHERLGSTIEESEL,

- icount : BHE EXEBEBOT IERHTEET .
- idatatype : B EXEEHDT —XDEEEET .

- (Fortran) <&\ /N HRRKELME>ZTRIEFZIEET
5L, MPI_2INTEGER(Z#1%Y). MPI_2REAL
(EfERER), MPlI_2DOUBLE_PRECISION({Efg EEY) .
ZHEET D,

1 =4 = ta’ ~
m ERAKPEHREB T Y—
INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO
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EIRr7ZMPIEE21—MPI Reduce

ciop: BHE EHEOEFZIETET S,
- MPI_SUM (#2%0). MPI_PROD (3&). MPI_MAX (&X).
MPI_MIN (&/IM). MPI_MAXLOC (g RKEFDHLE).

MPI_MINLOC (&/NeZDHIE) 78 &E

-iroot: EEHH FREZ(TEAPE®Dicomm AT
DS IERTET D, ETHicomm RAOPETRHEL
ExXEETHIVLENHD,

-icomm : E#HHR PEEMZRERHITOIESTHS
OS2 —A3%ETET S,

cierr : B#A, IS5—a—FHAS,

1 =4 = ta’ ~
m ERAKPEHREB T Y—
INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO
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MPI_Reduce®#l:z (SREE1E)

PEO PE1 PE2 PE3
MPI1_Reduce() MPI_Reduce() MPI1_Reduce() MPI_Reduce()

FT—H2

op (e ESNT-HH)

REH
7—%

B g4~
m ERAKPEHREB T Y—
INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO
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MPI_ReducelZ&52!) X LIE
(MPI_2DOUBLE_PRECISION & MPI_MAXLOC)

PEO PE1 PE2 PE3
MPI_Reduce() MPI_Reduce() MPI1_Reduce() MPI_Reduce()

4.1
5.0

L1

LUZS> % D A B e 4R AL EE

B g4~
m ERAKPEHREB T Y—
INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO
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ZEERIEMPIEE2—MPI_Allreduce

- ierr = MPI_Allreduce(sendbuf, recvbuf, icount,
idatatype, iop, icomm);

- sendbuf: EEFEEOELETHEFIEEI 4.
- recvbuf : Z{EBEEDEEBERMZTIETET 5, iroot THEELIPEDH T
EFIAADEINS,
FIEfEBEZEMEEIE. B—THoTIIELELY,
FTahHE . BGOSR EZHERLGCTIIGELAELY,
- icount : BHH FEEBOTIEZRHEFIETET S,
- idatatype : BHE, EXEBEBOT—IDOREEET S,

- RIMEVPRKELMNEZRTEREZEET SEHEIE. MPI_2INT(ZEHHE).
MPI_2FLOAT (E#5ERY).,
MPI_2DOUBLE({E+5E®!) 218 E T %,

R K %ﬁﬁ%ﬁztjﬁ—

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
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ZEERIEMPIEE2—MPI_Allreduce

ciop: EBHE EEDEFEZIETIT S
- MPI_SUM (#2%0). MPI_PROD (%5).
MPI_MAX (F]&X). MPI_MIN (F/]7).
MPI_MAXLOC (| AX&HIE). MPI_MINLOC
(/DNEALE) T E,
-icomm : EBHE PEEHIZRHIHIESTHDS
OS2 —3%ETEIT S,

cierr: IR, I5—a—KHMAS,

— H \HE val ~
m ERAKPEHREB T Y—
INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO
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MPI_AllreduceD#L = (R ELE1E)
PEO PE1 PE2 PES3

MPI_Allreduce() MPI_Allreduce() MPI_Allreduce() MPI_Allreduce()
T—%30 T—31 T—%52 T—453

ipq‘aﬁéf:xa;%:)
i i
SEBE RS T —RADRE

REHH REHH
F—% F—4

B g4~
ERAKPEHREB T Y—
INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO
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T mE
HBE(ZDOLVT

o!

)Z o3V EEIL.

OJO

L\

N

1T%.

BB MPIER

1%t 18IS T EERE
g ANETHLY !
-MPI1_Allreduce [& MPI_Reduce IZLHE~RE

-MPI_Allreduce (&, BUELIEHN A S,
- 115~ MPI_Reduce Zf#35,

— H \HE val ~
m ERAKPEHREB T Y—
INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO
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1T DERE

- 1751 A A3 (Block, * ) B EISNTINDET B

THIA DEETH A4 EEDIZIZ. MPITIE
RD2:EYDE#ZAHLS

" SHBAYE—
- MPI GatherBi%k "
—amer= 4 X PEPET
a B —DEEES
—l
C E£HBHAANEKPET

- MPI_ScatterEi%k W — T EE (T

a!ff!c
—

B S5~
m ERAKPEHREB T Y—
INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO

MPI_GatherVEE#
MPI_ScatterVEE#K

OISR
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HIEIEMPIEEZ—MPI_Gather

- ierr = MPI_Gather (sendbuf, isendcount, isendtype,
recvbuf, irecvcount, irecvtype, iroot, icomm);
- sendbuf: FEIEMEEHDEERIMZIETET 5,
- isendcount: EHH  EEEEOTIERHETIETET S,
- isendtype :  EBHE, XEBEBEOT—IDEEFIEET D,
- recvbuf: ZIEMEE D FKEEHHZEIETET B, iroot TIEELI=-PED &
TEZAHNEEIND,
- THFEAEL T, FEEBEZEREEIL, B—THLTIILELLEL, THbhb,
B AHERANEHERLGSTIEGELRELY,
- irecvcount: BB ZEEEOTAIERHETIETET D,
- COEZRHIL. IPELF-YDZIET—AREIEETHE,

- MPI_Gather B TIXBFPETELLIHDT —2ZIRETH LT
TEHELDT.FALEZEET &,

m AR 5 —
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ZEERIEMPIEE2—MPI_Gather

-irecvtype 1 EBHE, ZEEBOT—FEZTIETE
ERAR

-iroot: EEHE INET—REZITEHSPED
icomm RNTHDSUIZIETET Do

- £ TMicomm RNDPETRILEZIEET S
HhENH 5,
-icomm : EBHI PEEMZRHEITHIESTHS
O —3%ZETET S

cjerr: BIE IS5——KHAD,

1 =4 = ta’ ~
m ERAKPEHREB T Y—
INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO
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MPI_Gather®#l 7= (SRE&1E)

PEO PE1 PE2 PE3
MPI1_Gather() MPI1_Gather() MPI1_Gather() MPI1_Gather()

T—%B

B g4~
m ERAKPEHREB T Y—
INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO
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ZEIRBIEMPIEEZ—MPI_Scatter

- ierr = MPI_Scatter ( sendbuf, isendcount, isendtype,

recvbuf, irecvcount, irecvtype, iroot, icomm);
- sendbuf : FEMEEDEEFMZIETET S,
- isendcount: BB EEREOTIERBEFIETET D
c COERMIL, IPEHEFYIZESNLIEET —INEIETET S &,
- MPI_Scatter B TIEIZPETELSHMD T35 nET 5 &IETEHL
DT, ALEZEET &L,
- isendtype : BB, EXEEEHOT—IDEETIEET Do
iroot CY§ELI=PEDHEMELLS,
- recvbuf: ZEEEDEEBMTIEET 5.
- THFEAELT, FEEEBEZEREEIL. B—THLTIILELLEL, THbhE,
B 505 2R LGSTIIESEL,
- irecvcount: BB ZEEEOTIERHETIETET D,

1 =4 = ta’ ~
m ERAKPEHREB T Y—
INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO
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ZEIREAYEMPIEE28—MPI_Scatter

-irecvtype : EHE, ZEBEBOTHREETE
EEOR

-iroot : BB, INET—2EZITERHSPED
icomm RNTHDIUIZIETET 5,

- 2 TOicomm NODPETRILEZIEET AL E
MH5,

-icomm : E#HE PEEFHZREFHIT HABESTTHD
OS24 —A3%Z1ETEI %,

jerr ;. BHFA I5——FH AL,

1 =4 = ta’ ~
m ERAKPEHREB T Y—
INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO
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MPI ScatterD#f = (S£EE1E)

PEO PE1 PE2 PE3
MPI_Scatter() MPI_Scatter() MPI_Scatter() MPI_Scatter()

Iroot

T—5A
T—%B

| F—5cC
| 74D

7 BC L3R

—4B I| F—4C I
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MPFEIO_SC8tte r@* Il_a\ (% . L1 )
MPI_Scatter() MPI_Scatter() MPI_Scatter() MPI_Scatter()

Iroot

T—5A
T—%B

| T—5C
| T—5D

7 BC L3R

—4B I| F—4C I
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JAavyxg . /0Jayxg

1. JAavx24yd
EE/ZERD/INY T FREEIZ AV E— DIBIRS

n.2EZEQDON\YIFHEENBRHIZZIEZX-
LEETEHZET. BUHELARELELY

NI EDT—2D—E1HERIE
MPI_Send, MPI_Bcast%&

2. JyJOovyxry
RIEBIERD VI EROT—EREETTC
'_u:_Ul—-l Lh‘ﬁé
Ny TP DT — a0 — B REET
 —EEOBRIE1I—HDOEE

— H \HE val ~
m ERAKPEHREB T Y—
INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO
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J0yF T BIETHROELVG

» TOERODWNRBELGT —F&FH->TL\DEE \
BT Hsend T, IEDENVZEFEERNS HH

3

7O+ X0

xR EcORSES
[

[: RORETORBARFL

Ot X1

Jatvx2

RDRETDH
EHARFD

A+ X3

XD
RETD
FHA =

m RRAXFIERER T Y —

INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO
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/278y S @EERE#

-ierr = MPI_Isend(sendbuf, icount, datatype,
idest, itag, icomm, irequest);

- sendbuf : EEEBOEBEBRMZTIEET S

-icount : BEHE EEBREBOTIERBEFIETIT D

- datatype : BEHE , LEEBOTXIDOREETET S

-idest : BHA EX{EFELLPEDicomm RTHOIUI%

EEI S
citag ; BB, ELEWAYE—ITfHENT=4S
DEZEET S

1 =4 = ta’ ~
m ERAKPEHREB T Y—
INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO
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/278y S @EERE#

-icomm : B#HE PEEHAZRHITIES
THAHAAZ A= —F3%ZHETET Do
- BE TIZMPI COMM WORLD #3187
ER I E AN
-irequest : MP|_Request®! (ZB#E DEFI) ,
EETERLI-AVtE—TIZDlFont-
Al FHERS
cierr : BHE  I5—a—FHNAD,

1 =4 = ta’ ~
m ERAKPEHREB T Y—
INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO
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[l EFH R &

-ierr = MPIl_Wait(irequest, istatus);

- irequest : MPI| Requestf (ZREIIEZ5I),
EEZERLI-AYE—2 (2D 5]F,
. istatus : MPI_Status®! (Z#HEEF),
ZERRIZETHEHRMNAD,
- EXRHHMPI_STATUS SIZEDEHEHZESL T
EET 5o
c RIELI=AYE—DDEETDIUIM
istatus[MP|_SOURCE] . 4% Alistatus[MP]_TAG] IZ

KASNS,
- RET —HEERI DA RET —FEHAH T RIICIE
CRL N

— H \HE val ~
m ERAKPEHREB T Y—
INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO
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/- OyF T BEICEAIHE

- TORRODNBELGT—3%HoTLSIHE

&g SsendICHITHREFLREE  =E/t4. MPI WaitT
/- TAYF T BIETHIR HEORITASLSITEE

E-I_ﬁ 42 mw&iﬁf

A+ X0 Rl send  send  send

O [G] HF

JOt X1 RORETOREBES

\ RORETORELESS

#z B

JOo+X2

JO0+X3

RD

RETO

e
m AP BRI 5 — BEE

INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO
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AT D KDITHEERRL TLI=S0 Y
-MP|_SendR%x
-BAERIZMPI_WaitE8$ A A->TLVA;
-MPI| IsendE %k

-BEE P ZMPI WaitB 3 M A > TULV
LY;

D, I IZA—FTAvSLERES;

— H \HE val ~
m ERAKPEHREB T Y—
INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO
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S 3k

1. MPIIEFIZTAT 5229 P/AFIO & ~ FEH R
2. MHTATIIVIROEMPIRR. FIUFED &,
HILFMRFEHRERE LS

( http://accc.riken.jp/HPC/training/text.html )

3. Message Passing Interface Forum
( http://www.mpi-forum.org/ )

4. MPI-JA—=12 1) Xk
( http://phase.hpcc.jp/phase/mpi-j/ml/ )
5. WHAVEL—A2TF EHERE. BRE(1996)

BRRAKRFIF $E§ﬁzt/9—

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
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MPIRSSLEE ] CBY)

RRARFEHREB L 42— HEHE 7 8B

B —hrhE Z45~
m ERAKPEHREB T Y—
INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO
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RRAXFIERER T Y —

INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO
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S JILTAT S LDERA

- Hello/
- MFHkRHelloTO45 S5 L
- hello-pure.bash, hello-hy??.bash : 237 RHYTrIT7A1IL
- Cpi/
- ARAEFETOT S L
- cpi-pure.bash 37 RV)TrIT74)L
- Wa1/
- BREEARICKDBINESR
- wal-pure.bash 37XV TRT7AIL
- Wa2/
- ZHORBEARIZKLIBINEER
- wa2-pure.bash 37 RIYTRT7AIL
- Cpi_m/
- ABAEHETOJ S LICEMBEAIIL—Fo2EBMLIZE0
- cpi_m-pure.bash 3T RIYTrIT7AIL
RRAFBHREE T Y —

INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO
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INAT)YRkRHelloZ7 045 5 L
1. NAT)yEMPIFE® Makefile ZaE—9 5,
$ cp Makefile_hy36 Makefile

2. make 94,
$ make clean
$ make

3. EITI77AMI (hello) WTETWAILETEZET 5,
$Is

4. JOBR#Y')T kb (hello-hy36.bash) D¥1—&%
TEJ B, “‘u-lecture” — “u-tutorial’[ZZEE T 3,
$ emacs hello-hy36.bash

%?ﬁ—?—la%ﬁ%ﬁztjﬁ—

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
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(NAD1)yEMPI)

1.

2.

3.

Hello7 AL A TUTEEITTH
$ gsub hello-hy36.bash

BRODEAINT=Da 7RIS
$ rbstat

i Bl Hello7 AT S LEZETLLD

ETMRTIEHE LUTDI7AILHE
hello-hy36.bash.e XXXXXX

ERLENS

hello-hy36.bash.oXXXXXX (XXXXXX[EkF)
LFEREZBERNT7AILDHREERTHD

$ cat hello-hy36.bash.oXXXXXX
“Hello parallel world!” A3,

178+€X*8/—Fk*36 AL yk=288 AIFRIREINTL =z

SR,

— H \HE val ~
m ERAKPEHREB T Y—
INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO
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JOBRZ)T YT ILMEREA (OpenMP+MPLI AT 1))

(hello-hy36.bash, CE&&. FortranS:&H&)

/

1)) —RG )L—T 4
- U-lecture

#!/bin/bash /
#PBS -q u-lecture

#PBS -Wgroup_list=gt00 <

MATIL—T 4
:gt00

#PBS —I select=8éaniprocs=1:

MR/ —F2.

MPIZ At RZ

ompthreads=36 ; M
#PBS -| walltime(m‘:m\ \\ -
cd $PBS_O WORKDIR ~ /—RAFAXL YR

mpirun ./hello R, .

. letc/profile.d/modules.sh \\ 217 R ] il R

145

MPI237%#1*8 =8 JOERATEIT | ALV M TFALORYETE. BIEEL
m sl I Do HEETE(WT ANTH])

E UNIVERSITY OF TOKYO



|l\’ij\VPMPIG)§ﬁ&5R (/_Pqu) - MPIELEE

159D HREE TR (ED1VYEHS
a7 4-YUL157—4A: 2KB, L2: 256KB,
L3: 2.5MB(£ ) => L3 (£ {AT45MB

L3

= IR
w w

L3

DDR4 r W
- - Memo | .
) vPIFoez - &l o) W
16GB X 2#K 16GB X 24

ALYk X
=) AE!) 2 :16GB X 8=128GB  76.8 GB/f)
SRR FIHFEEE T > — =(8Byte x 2400MHz x 4 channel)

Memory ‘1
16GB x 28




BB MPIER

2017/6/1,2

%:u*l:l/ E’—j D77A (L/ki ﬁ_t)

- FITOERANET ST —42%. 270X THEL.
HAHATOACR1 DO EREZMAETHEETEZD,

- RANE A (B REREAT )
1. (0BTHITNIR) EBEOTOCANT—245ZETS;
2. EBOT7ORINLT—RHETLV=5
1. RETH;
2. <BHDT—EI>ELZET—EA>EMETS;
3. (265BTHITNIX)ABOTOERIZ<2OMEL-#EREE>XETH;
4.

WEZEIRT I 5;

¢ 5% :I:J:O)/I,h\

EEYElE. (myid-1) DIDEED27a€X

ABEYEF. (myid+1)DIDEEHEDTOER
myid=0D 7 At X (&, EBEY FELD T, ZELLGL
myid=p-1D 7Bt X &, BHEYIFELD T, FELEZL

m %?k%la%ﬁ%ﬁztjﬁ—
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BREEAR NV L—AR)
IZ&k5ME

AT —4

B g4~
m ERAKPEHREB T Y—
INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO

AT —4

EE S MPIEE

AT —4

+El =|6

R IEHER
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15 1 BEFI ARG
(BEREmEHA . CEE

void main(int argc, char* argv[]) {

dsendbuf = myid;

ZIERAVAT LESI DR

MPI|_ Status istatus; €

drecvbuf = 0.0;
if (myid !=0) {
ierr = MPI_Recv(&drecvbuf, 1, MPlI_DOUBLE, myid-1, O,

B &kY—24 70
IDZE=E (myid-1) His,
double®! T—421D%
{Z LdrecvbufZ£§IZ
A

MPI_COMM_WORLD, &istatus);
}

BaLY—D2%L

_dsencllbui= dsendbuf + drecvbuf; IDEE (myid+1)[=.
if (myid != nprocs-1) { o iy (=
ierr = MPI_Send(&dsendbuf, 1, MPI_DOUBLE, myid+1, 0, | dsendbufZ2 2= A -

MPI_COMM_WORLD),

}
if (myid == nprocs-1) printf ("Total = %4.2If ¥n", dsendbuf);

m RIR/AFIBEIRERUE S

TWLvAdouble®! F—%4
1 D% &EE

INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO
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154 1815 % FH B
(EXRERE A . FortranE 5

program main

integer istatus(MPI_STATUS SIZE) <—— 2 {EFH /ZTAﬁE§|J®EE1%

dsendbuf = myid
drecvbuf = 0.0 /
if (myid .ne. 0) then

call MPI_RECV(drecvbuf, 1, MPI_DOUBLE_PRECISION,

& myid-1, 0, MPI_COMM_WORLD, istatus, ierr)

endif
dsendbuf = dsendbuf + drecvbuf
if (myid .ne. numprocs-1) then

call MPI_SEND(dsendbuf, 1, MPI_DOUBLE_PRECISION,

if (myid .eq. numprocs-1) then
print *, "Total =", dsendbuf
endif

stop

B kY—247E0
ID%E(myld 1) M5,
double®#F—21D%
{Z LdrecvbufZE$kIZ
KA

& myid+1, 0, MPI_COMM_WORLD, ierr)
endif \‘

BakY—D2%
ID&E S (myid+1) (.
dsendbufZ #§IZ
A->TlLy4double#!
T—R31D%E(E

end
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- ZoREEFEAN
1. k=1;

2. for (i=0; i <log2(nprocs); i++)

3. if ((myid & k) == K)
(myid — K)BETOEANSLT—4%FIE;
BRDT—3E ZIET—3EMETS;
k=Kk™*2;

4.  else
(myid + K\ETOERIZ, T—H2%ERETD;
WEZERTIT D,
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myid &k Ak &—
- 22T k=2%(i-1),
- DFY, TAERBED2EMKRIETAENSIBFEEHDEYIMNILHTLNS
TRERM, EETHIEIZTDS
- F- EZExXOTOLRESIL, LT TEITA:
myid + k
DFEY (BENKITEHITOLREEDORERIE27(i-1)—ZHKREDT
- EETOERIZDONTIX, EEEOENRYILD,

m AR 5 —



2017/6/1,2 EE R MPIERE
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FREER R O BIEE M

- BASMIZ, nprocs—1 [A]
- ZHaRKBEAKXDEEEIZ
- RIEBYDHIE

. %E’x“_’??‘ﬁ’)héﬁ%(i\ TEICHEITITHOhNS
GBIEDEEITFEELLLY)

- BB DBEIERIEELTS
DFY. log2(nprocs) [E]
ﬁ%@ BIEEZ D ELER

- TOEYHEHAET L BERBOE (=FITRE) M
ETHRELGD

- 102470 A TIE,. 1023[EH xt 10[q !

. 'ISJ Y LLZARBEARXDLVEFRLLGEWD(BIEERNEHKI LHAEE
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HEET DT 7A(5

- Reedbush-U

- Intel VTune Amplifier
- PAPI (Performance API)

- Web R—Z LS TFIBADFF|IE] =
[Fa—=2ThHA4F ek iy —IL#E.
=S BLTIEELY,
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1. BREGEARADTOTSLEET
Wal O7a455.4

2. ZHORBEARODITOTILEET

- Wa2n7asv S

3. BREEHATATSLEET

- CpimD7OY 5L

4. TORRPMEZERSET. GUTILTOT S LEET
HelloZOJ S L% . UTDXIIZHE

MPI_SendZRAWL\T., 7OEFX0MSCharB D T—4
“Hello World!!I"% . DD 7O XITEET S

FNMDOTOEATIE. MPl_RecvTCZ{ELTRERT S
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131 BERMALE

1511E)
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1 REAXNDENTHRICKEGEENTD

2. FIAGMETHAH(TATILLEL)

3 Fl=

ZMETHEDFENIHETLS

1. FRICRVW<EHRTI7EA>HHS

2. v alZFEYYISHW<KREBELZT—4>
ICX T HEFETHD
3. AERN\FEZBEBIERE (AT AT

)
TUIETHD

1 =4 = ta’ ~
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for (1=0; i<n;

I++)

for (j=0; j<n; j++)
for (k=0; k<n; k++)
C[I][J]+ Ali][k] "BIK]DJ;
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1. JL—JAH#uk
BT I ADARZEZEZSBRIT. 1

TH-1T

SigZx=XRI H3F/IL—T @JILE%’EX?@T%)

2. 7Oy (BA) )%

FyylallHdT—3=BEIATSHEMT.

HBEELESATHOBNT—4% .

TIOCRTAHRIITEET D
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c JL—T A
ATHFED—FIE, LT D K743
for(i=0; i<n; i++) {
for(j=0; j<n; j*+) {
for(k=0; k<n; k++) {
clillil=clilljl+alillk]*blKI[]I;

5 )L—T 1215

}
}
}

- ExNERDEEIL, SMUID3IL—TEZHLTEH.
HEFEENTHLALY
— 6IBRYDNEHDAENHS
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- JL—T X HE
 fTHIFEDOO—FIEL. LLTDEH%3

doi=1, n
do j=1, n
do k=1, n
c(i, j)=c(i, j)+a(i, k) b(k, j)
enddo
enddo
enddo

5 )L—T 1215

- ExNERDEEIL, SMUID3IL—TEZHLTEH.
HEFEENTHLALY
— 6IBRYDNEHDAENHS
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1A DIE

ATHNT—BANDT IERING—2UDD,

uTODSE"‘EI"\ﬁ’G%é

. W#ERK (inner-product form)
RAIL—T DT IR INEF—2N
<ARIRMILDORIES ERIF

2. 5Mafs I (outer-product form)

BRNIL—T DT IR INF—2

<’\7|~)l/0)’5’1~$ﬁ>&ﬂ%

3. HfEFER X (middle-product form)
NIEENFDHE
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- NEER R (inner-product form)
ijk, jik)L—F Ik BER

- for (i=0: i<n; i++){ A B
for (j=0; j<n; j++){
dc = 0.0; ;

for (k=0; k<n; k++){
dc=dc+A[i][k]*B[k][]];
}
} Cli][j]=dc; . !

} O THREINAEDTIERHY

—ITAR I ARIEIHEED
A CHEEETER

XL, BNDIL—THoDLTHDIEETERLEE | BRREK:

EIES, F-EZIE LR Da—RIE<ijkiL—F>, A BELLMN—AZEIRELTHS

m AR 5 —
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17310 %E (Fortran§ &

- NEER R (inner-product form)
ijk, jik)L—F Ik BER
- doi=1, n A B
do j=1,n
dc =0.0d0
do k=1, n
dc=dc+A(i,k)*B(k,j)
enddo
C(i,j)=dc L] |
enddo

enddo O T HALIIFADT I ERHY

—{TARFARIEHREED
A CHEEETER

XL, BNDIL—THoDLTHDIEETERLEE | BRREK:

EIES, F-EZIE LR Da—RIE<ijkiL—F>, A BELLMN—AZEIRELTHS
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- 54 &2 K (outer-product form)
- kij, KjiL—F 2L BER

- for (i=0; i<n; i++) { A B
for (j=0; j<n; j++){
C[i][j]=0.0; o0 —
}
}

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

do=B[Kk][]];

for (i=0; i<n; i++) { Okji/L— T Tl&

ClLilliI=CLIl[J]*A[i][ k] db; SIBRTIEADA

) SFAMRMEERE
}} (FortranE &)
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173D %E (FortranE &

- 54 &2 K (outer-product form)
- kij, KjiL—F 2L BER

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

Okji)L—FTlL
SIBRTIEADA
S5 A RIBNEE@E

(Fortran§i&
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- BRAFERZ X (middle-product form)
- ikj, jKiL—T &K BEH
- for (j=0; j<n; j++) {

for (i=0; i<n; i++){
} Cli][j]=0.0;

for (k=0; k<n; k++){
db=B[k][]]

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

}C[i][J']=C[i][J']+A[i][k]*db;
}
}

®jki/L—T Tl&
ETHARMT7IER
— 5 A REINEEEIC
&EHMELVTLS

(Fortran§:Z)
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- BRAFERZ X (middle-product form)
- ikj, jKiL—T &K BEH

- doj=1, n A B
doi=1, n
C(i,j)=0.0d0
enddo
do k=1, n
db =B(k, J) '
doi=1, n
C(i,j)=C(i,j)+A(i, k)*db ®jkiL— 7Tl
enddo L THHEATIER
enddo — A RIEHZTEEIC
enddo B_:E)HL\TL\%)
(FortranEi&
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- M H{THFETILTY 7\Ald: 9551%0)%2
ﬁ‘éb\b LITD25E(ZH %'éE_I
| 'Iz‘ DAM)YO B

1THIA. BO/MTEID— 87T —3T2E
(Cannon@?)l/: JYUN

2. W=D AN YT

THIA. BO/MTIIDT RTET—21%E)
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TH-1THREDY LTI TAY S LDEE R

CEi&hl/FortranE&EDEET 7144
Mat-Mat-rb.tar

- 3T A TR T7A JLmat-mat.bash FD
a1 —a%
u-lecture H 5 u-tutorial I(TEBELTH S
gsub LTLf=aly,
- U-lecture : EEFEINDF 21—
- u-tutorial :EEFFREINOF1—

— H \HE val ~
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F5-ATHIRD YL TN TGS LDERT

cLITFTDaATUREETTS

$ cp /lustre/gt00/z30105/Mat-Mat-rb.tar ./
$ tar xvf Mat-Mat-rb.tar

$ cd Mat-Mat
cLITDELELMNEELT

$ cd C :CEHEB=ZFEIA

$ cd F : Fortran§3E&Zx{EH> A
¢ u_F /*\ﬁ

$ make

$ gsub mat-mat.bash

BTN TLEL. ULTEETT S
$ cat mat-mat.bash.oXXXXXX
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(CE3E
s LT DEIGERERNE AN
N = 1000

Mat-Mat time = 0.100450 [sec.]
19910.395473 [MFLOPS]
OKI

t*

1A7NHT. 20GFLOPSD 4% fE
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(FortranEz&
cLITDIIGHERNRANILEDI
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Mat-Mat time[sec.] = 0.101383924484253
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OKl

t*
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-#define N 1000
D.HMFELEEITBHE THHAANER
TEFET
-#define DEBUG 0

Doz 2T HE. 1TH-1THFED EELE
BN RIETEET,
- MyMatMatRE 2 D 445

- Double®IN X N{THIAEBDITHIFEEZH LN D
ouble®!N X NfTHICIZFDFHEEMNAYET

1 =4 = ta’ ~
m ERAKPEHREB T Y—
INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO




2017/6/1,2 EE R MPIERE
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ATHIVALANDEE (X LTOIT7AILIZHY

&9 o

mat-mat.inc

ATHNH A XZEHD . NNELZH>TULNET,
integer NN
parameter (NN=1000)
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/,~En7l< (1 )

- MyMatMatE £z i 51EL TFZEY,
-#define N 288
-#define DEBUG 1
ELT. T/ T &L TLZELY,

T5lA. B, ClEf. HEPETE#HLT. D
EE(NXN)FTAELTKULNTT,
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AREETOTSLDTIPS

- myid, numprocs I RBLEEHTY
- myid (=B 73 DID). 8KV, numprocs(=tED D
E*""é‘ﬂ)d)?"yﬂ(iﬁ 528 T9 ., MyMatVecEE %L
NT. 5SIMEEPLEELGLIC. SRBTEET,

-myid, numprocs @%yﬂ%ﬁ“)%\%ﬁ%")éf
j—

- MyMatMatB8# & i 5L 9 HIZ1X. myid . KU,
numprocsZE#EFIALLGLE, HHEMNTEEH
Ao
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i FEDEZTT TTH-NIMILIEDIZS .

= EE
-SIMDZIILTdYXLDZEZ K (APEDIEZE)
1751A Ei
for (j=0; j<n/4; j++) { RF&E(j, i)} FrEY %

PEO

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

for (j=0; j<n; j++)
{ WE&E(),i) }

PE1

for (j=(n/4)*2; j<(n/4)*3; j++) { N#E(j, i)}

PE2

NIk )Lx
for (j=(n/4)*3; j<n; j++) { N3E(j, i)}

PE3
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i HMEDEZ T (TH-RIURIILFEEDFZEFortran

=:<h
[ Y
-SIMD7IILdYXLDEAZAF(APEDIZE)
ZPET
do j=1, n/4 EELT
R(), i) RRTS
enddo

do j=n/4+1, (n/4)*2
Wi&(j, i)

==4/| enddo

do j=(n/4)*2+1, (n/4)*3
NIE(j, i)

==2| enddo

do j=(n/4)*3+1, n NTkIbx
WNIE(j, 1)
enddo
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FIRIEER TIEZZEE T 5,

209958 ARTIX, LTFIZES,
(n AY numprocs TEIYYINBHE)

Ib = n/ numprocs;

for (j=myid*ib; j<(myid+1)%ib; j++) {...}
3. (2OIEHEMNTEICHR T LI=L)ZFPETEEZ®D
T3 ULMTIZERLGEVEIIZERET S,

FEDIL—TIE. ULTFTDESIZ%HS,
for (j=0; j<ib; j++) {...}
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2. BPEIZ IBEDEHFDODHATET AL IL—TD
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209958 ARTIX, LTFIZES,
(n AY numprocs TEIYYINBHE)

Ib = n/ numprocs

do j=myid*ib+1, (myid+1)*ib .... enddo
3. (2OIEHEMNTEICHR T LI=L)ZFPETEEZ®D
T3 ULMTIZERLGEVEIIZERET S,
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do j=1, ib .... enddo
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TH-1THREDY LTI TAY S LDEE R

CEithl/FortranE &N 771 IL 4
Mat-Mat-d-rb.tar

- 3T RV TRIT7A )Lbmat-mat-d.bash @D
a1 —a%
u-lecture A5 u-tutorial [ZZEELTH S
gsub LTLf=aly,
- U-lecture : EEFEIND T 21—
- u-tutorial: EFFRINDF1—

— H \HE val ~
m ERAKPEHREB T Y—
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- LTI ZEITIT S

$ cp /lustre/gt00/z30105/Mat-Mat-d-rb.tar ./

$ tar xvf Mat-Mat-d-rb.tar
$ cd Mat-Mat-d

- LUTDELELMNZEEIT

$ cd C :CEEZFEOA

$ cd F :Fortrang&B&EH A
- LU H98

$ make

$ gsub mat-mat-d.bash

c BTN RTLEES, LTEETITS
$ cat mat-mat-d.bash.oXXXXXX

m AR 5 —
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TH-1THRBOY LTI TAY S LDOET

(CEEER)

- LT DRIGHERMNREANILETD)

N =576

Mat-Mat time = 0.000074 [sec.] S e
5154623.644043 [MFLOPS] = 5”“:'75\71—'5?'

Error!in (0, 2 )-th argument in PE O LTLVELDT
Error! in 2 »-th argument in PE 61 Z5—MHFE T,

(
(0
Errorlin (0 2 )-th argument in PE 51—5775\ —1lx
Error!in (0, 2 )-th argument in PE 5QI LL\@J'f’F—C_d—
( =
(

Errorlin (0, 2 )-th argument in PE 50
Errorlin (0, 2 )-th argument in PE 58

m AR 5 —
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TH-FTHFEOY LTIV S LDELT

(FortranS:z&

s LT D&IGHERNRZNIERTN
NN = 576

i 5I4E A

Mat-Mat time = 6.604909896850586E-0032 5 LT
LVELND T

MFLOPS = 57866.9439862109
Errorlin (1, 3 )-th argumentin PE 0
Error!in (1, 3 )-th argument in PE 61
Error!in (1, 3 )-th argument in PE 51
Errorlin (1, 3 )-th argumentin PE 58
Error!in (1 3 )-th argument in PE 55
Errorlin (1, 3 )-th argument in PE 63
Errorlin (1, 3 )-th argument in PE 60

m AR 5 —

TIT5—hH\H
T9 hH.

- =
= Ne

Ej—O

ZHLIFIELLY
F{ETT,
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S )L TJ0A455L0)ERER

-#define N 576

cHFEERTDHE, TV AANERTEET
-#define DEBUG 1

: ;o;:&ﬁ 12T BHE, TH-THIRDEEER DRI TE

- MyMatMatBE £ D 1L #&

- DoubleZ! M 1TFHIA ((N/NPROCS) x N1T5l]) &
B((N x (N/NPROCS) 1731)) DITHIFEZ H %L,
DoubleZ! D (N/NPROCS) x NfTHICIZ. ZDHEEMN
AYET,

— H \HE val ~
m ERAKPEHREB T Y—
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FortranEEMH 7 ILTOTSLDEE
ATHIVALANDEE (X LTOIT7AILIZHY

&9 o

mat-mat-d.inc

ATHNH A XZEHD . NNELZH>TULNET,
integer NN
parameter (NN=576)

— H \HE val ~
m ERAKPEHREB T Y—
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- MyMatMatBE % (=

BB MPIER

FitS ) 7l

« TN
#define N 576

cLTLZEly,

BBl TLIZSLY,

+{THIA. B. COMEIEE (T —2 5080 =

B —hrhE Z45~
m ERAKPEHREB T Y—
INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO
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T5IA. B. COMEIE &

- {THIA.B.COEEIXLLTDXIITESTLVET,
(f=FZLULFIZ4PEDSE T, EERKREFEGYFET )

PE ' PE | PE PE N
0 1 2 3

N/NPROCS

- 11 BIEBR#MIABETT,
« ITHIA. B. COEFDIEMNZ. ZIER/N\VI7DEIMNKLETT,

= ——r=A)=E E 45~
U —
m RRAZEHREE Y
INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO
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AHER P 4

NPROCS

AT

N/
NPROCS

ET A SAIEER AR d\l_
U
m RRAZIEHREE T
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PE ' PE [ PE | PE
0 1 2 3

L

N N/ NPROCS

O_MNDHIIFXAPEDIZE
K T M. EFTRKFIX
B BiYUES,
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5MEDEE (CERE

- ZERH L. BEICHBESNTULVET,
- ZPETIE. l/,LTd)J:')&ff/T‘JJOZODEEﬁIJt?‘;a’(b\i?‘o

j 00 INPROCS-1 j
0 N-1 0 _
0 0 N-1
| l Alill] i i l CIill]
|
N/NPROCS-1 N/NPROCS-1

N-1
- BPETITS, O—hILEATFI-TBITEEH B O
A TYIRABEEITEEL TS,

m AR 5 —
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5D ;FE (FortranE 58

- BHEEFIX. BEEICHBEShTUWET,
s HPETIX. LT DEIGATYIADEFNEIGE>TLNET,
j

j 11 /NPROCS j
1 N 1
1 1 \
N/NPROCS N/NPROCS

N

- HPETTS, A—HILATH-THIREER O
T RIS B LTSN,

m AR 5 —



2017/6/1,2 EE R MPIERE

D E~

- THEEHE T BICIE. KPETEEEITHIBO T —E ML
T T5BOT—RIZDWTEENNETY,
cF2EZIE UUTOERSICHETHAAELRHYET,
«c ATV
C A B

N.”NPROCS
N
PEO

PE1 PE |PE PE PE

0 1 2 3

PE2

PE3

O—AIGET—3%F->THELNT-
m A S ERAE 05— TH-1THFERR
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HEDE R E

PE 'PEy | PEy PE
0 1 2 3

PEO
PE1

PE2

PE3

S~ O AL ETF—4%FE->TERLNT-
TH-1T5FEFE R
EEAPIEHRER T —
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BRDE->TWAT—4%
OEDEREYICERET S
(PEOI%. PE3IZi%53)
[BIR A S ThERIE]

PE 'PE PE PE

0 1 2 3
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HEDE R E

BRDE->TWAT—4%
OEDEREYICERET S
PENIPEY PE (PEOI%. PE3IZi%53)
0 1 2 [BIR A S ThERIE]

PEO

PET PE PE PE |PE

PED 0 1 2 |8

PE3

N O—HIET—4%FE->TELNT:
1T5-1T7 5L B
m SRR AAEIR AR>S —
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AESMEDEE

- FIREVIMNLEZTERE T HFE. £E5HMPI_Send%
SIZRITT HE. TDIGHTARENIEFES,
(IEFEIZIX, ELV=Y., By oT=Y . 95)
- MPI_SendDE T, JHEIZKY, /Ny I7HEEIRELGS,
« INYITFHRBMNZELETHFO(REVYV AR D),
- LWL NV TD7REEBA BN, KZEICENELY,
s CNEEET S0, LTOEEEITI,
- PEEEMN2TE|YYINSPE:

« MPI_Send();
« MPI_Recv();
- ZR LS DPE: FNZENITH IS
« MPI_Recv();
- MPI_Send();

— H \HE val ~
m ERAKPEHREB T Y—
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TykOyIRIEDBEE/ NFI—>
c LUITD2RATYI T BIREVIMEIEEZT S
5 ATvT1:
2 TEIYYUINSPEM
T—R3%1E5

[ ATYIT2:
2 TE|YTINIZULPEM
T—3%1E5

B g4~
m ERAKPEHREB T Y—
INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO



2017/6/1,2 EE R MPIERE

ZIE7EMPIEE2—MPI_Recv (1/2)

- ierr = MPI_Recv(recvbuf, icount, idatatype, isource,
itag, icomm, istatus);

- recvbuf : ZEEEDEBEBMTIEET S,
- icount : EBHH ZEEBOTIEZRHEFIETET S,
- idatatype : EBHE, ZEEBOT —FOEZFIEET .
- MPI_CHAR (X=F#) . MPI_INT (E#%).
MPI_FLOAT (£%i#!). MPI_DOUBLE(fZ#EEE##H)

- isource : BB ZELIWWVAVE—UFEIETHPED
FIUDEWRTET S
« FEDPENSZIELI-LNEEIL. MPI_ANY SOURCE #1§%E 9 %,

— H \HE val ~
m ERAKPEHREB T Y—
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EIEI7EMPIEE2L—MPI_Recv (2/2)

- itag ;. B ZELE-ODAYE—JITHNTNSZYT DIEEIEET 5,
c FEDRATEDAvE—UFZELIZWEEIE MPI_ANY_TAG %
HET D,
- icomm : B#HE PEERZRHBILHIESTHSAOZI2 = —4
ZHETET D,
- BETIEIMPI_COMM_WORLD #{E T nILkl,
- istatus : MPI_Status®! (B#E DEEH|) . ZIEKRIZET HIFEHRIA
R
- ERHHMPI_STATUS_SIZEDEHEFIAEEIND,
« BIELI=AVE—CDEETNDS I istatus[MPI_SOURCE],
25 h\ istatus[MP1_TAG] [T/ ASh B,
- ierm(RYE) : BHE, I5—a—FHAS,

R K %ﬁﬁ%ﬁztjﬁ—
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=EDIE

- 347 (itag)IZ DL\ T

- MPI_Send(), MPI_Recv()TIEN 547 (itag) [, EED
iNtBEDHFZIHELTLLTT,

- =1L . BILIE(0RE) e T & EDBIBITHITT S
MOMNLIELEY, RoT=BENTHNEINELNFEE A,

- FIRE S TJMEIETIE. MPI_Send()& MPI_Recv()D %t A3,
2DTCCEET . cNBZFRDATIZLI=AD., KYRETT,

- 22K —AIERNIL—T DiEiloopEL T, 5—F%
iloop+NPROCSETNIK, £IL—THhTEIT RSO SC
ENEK RETY,

1 =4 = ta’ ~
m ERAKPEHREB T Y—
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HEDET R

1. BIRETIHE, PEFE-10E BHZE

2. {75IBOT—4%2TE5 1=, {THIB[[I=
B9 2/ \yI7ITHIB_T[[|HN b E

3. ZITH-7=B_T[][] #. B—AIL7E1THI-175
BTES-O. B[[~aE—79 5%,

4. A—=HWIIZATH-THIEZET DIHE D,

x D

v DEE : 7 Ay IiE myid,

IW—T &

1227 OO0 IHE L TLWKAN, N

A T-L0[ZRIGESTIEIULIFZLY,

1 =4 = ta’ ~
m ERAKPEHREB T Y—
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AE5EDE S (XIXEE

- LLTD &S Ea—KIZH5,

CEHE)

ib = n/numprocs;
for (iloop=0; iloop<NPROCS; iloop++) {
O—AIL7E4T5-17513 C = A* B;
if (iloop !'= (numprocs-1) ) {
if (myid % 2==0) {
MPI_Send(B, ib*n, MPI_DOUBLE, isendPE,
iloop, MPI_COMM_WORLD);
MPI_Recv(B_T, ib*n, MPI_DOUBLE, irecvPE,

} else {
MPI_Recv(B_T, ib*n, MPI_DOUBLE, irecvPE,
iloop, MPI_COMM_WORLD, &istatus);
MPI_Send(B, ib*n, MPI_DOUBLE, isendPE,
iloop+numprocs, MPI_COMM_WORLD);
}

BLI[l ~ B_T[I[] &3E—9%;
}
}

RRARFEHRER 5=

iloop+numprocs, MPI_COMM_WORLD, &istatus);

INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO
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FFeDE(IFIFEEZ, CEEE
 O—HABFRTRIRIE. LT O&5Ha—RIAS,

jstart=ib*( (myid+iloop)%NPROCS );
for (i=0; i<ib; i++){
for(j=0; j<ib; j++){
for(k=0; k<n; k++){
}C[i][jstart+j]+=A[i][k]*B[k][j];
}

}

— H \HE val ~
m ERAKPEHREB T Y—
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IpF

. FortranE:z&)

i H{EDE S (FIX[E

c LD L33 —KITH S,
ib = n/numprocs
do iloop=0, NPROCS-1
O—AhJL7E475)-17513% C = A*B
if (iloop .ne. (numprocs-1) ) then
if (mod(myid, 2) .eq. 0) then
call MPI_SEND(B, ib*n, MPI_DOUBLE_ PRECISION, isendPE,
& iloop, MPI_COMM_WORLD, ierr)
call MPI_RECV(B_T, ib*n, MPI_DOUBLE_ PRECISION, irecvPE,
& iloop+numprocs, MPI_COMM_WORLD, istatus, ierr)
else
call MPI_RECV(B_T, ib*n, MPI_DOUBLE_ PRECISION, irecvPE,
& iloop, MPI_COMM_WORLD, istatus, ierr)
call MPI_SEND(B, ib*n, MPI_DOUBLE_PRECISION, isendPE,
& iloop+numprocs, MPI_COMM_WORLD, ierr)
endif
B ~ BT #1E—95%
endif
enddo

BRRAKRFIEHREB 5 —
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fiF{EDE+ (IFIXEIZ, Fortrang:E)

» A—AILIEATH-ATHERE L. LT D K373a—k~TE5,

imod = mod( (myid+iloop), NPROCS )
jstart = ib™ imod
doi=1,ib
do j=1, ib
do k=1, n
C(i,jstart+j)=C(i,jstart+j)+ A(i,k)*B(k,j)
enddo
enddo
enddo

— H \HE val ~
m ERAKPEHREB T Y—
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HNY

BIRNIETLT:

m RRAXFIERER T Y —
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T E#

FHIED A7 LT X LIEKOH ST (E
B E

m RRAXFIERER T Y —
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Cannon®7)L31) X Ls
- T—RAREARXDIE

- J0OtyY-F1)yRlE ZRITl

73

P(0,0) P(/p -

,0)

P(0, {p 1) P(Jp-1,{p-1)
- PEEIA, 2O REFH LM ENLLY
. ZPE(Z. T5IA. B. CO3 ST B&/INMTHIZ.

122D A

- ATHA. BO/MTHERIL KRS DEXBEEZFEA

— H \HE val ~
ERAKPEHREB T Y—
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NEE—BUELBEE

T
At

- 181
- <BE>SEIF ADDAYE—VEIDDPEIZESZETHD
- MP1_SendB%k. MP|_RecvE#{ Citib CEHME D&
- IR 1TEEEDBLD

- TIE

gg& E>EIE, B—AvtE—CFERDOPEIZ(RFIZ) BIETH2ET
- MP|_BcastB#{ Ttk TE&HMED L
- I ZBEEEELD
- BIEDHHRGIZEEEEZOND

Jilll[

m AR 5 —
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Cannon® 7 )L3") X Ls
1D LEIZEE
=P WNOY "M O—HLE
ZL0R

- F—RATYT
A
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:2DHITEE

- Saly &Yy . 2J:(::E1?B
/ O—AJL7

I e A

G IERILE l Tﬁ
- 2DARIZEIE I # 1D EISEE
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Cannon®7JL3a1) X L

-FEDH
- <BIRVIMBIE> DA TEIRT[RE
- 1311815 (IEiEE(E) DA THEIE A&
- IR ZFEEPEICUL MDA A - TUVALY
LYRT—T (BIAILZRIT AV 1) AIE
cBOEEN/N—RF DI T TTELHARYRT—
DELDETEMTIE. BB EL

1 =4 = ta’ ~
m ERAKPEHREB T Y—
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cFZILdAYXLDEE

- B—ATYT

P

Yy & 2w

[BLEPEAY
1D4I
BRI IR
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FoxM7JL3a )X L

R &EH
« <BIFFBHE (RILF XY R > HHE

R PEICL N DG > TLVELY

X E:
=S

cI—0 (BIZIEZRITAYS 1) THERE

75\1(..\[1\ (L1_IH]-7<75§9 %)

7’&
Ll

AR EN/N—F T F7 TTEDTRYLT—

HOEHE#TIE, CannonD 7 L) X
Jilf/\l—J REMLD
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BRIEZ{ToT-RTDITHIIE

1. T—ANEAX:
7HIA. B, C:TARTOvo 5t A R (Block, *)
2. AEYIZTRERBNHAHE:
DEENT-1THIBERPEIZEEUNETEAR L

c EDPHOT, THIBEYRET S/ ?

 {THIERE DR EE T Oty A REET
a_ a b c| la-
b”) o b ; —a p c
¢! e/ s

1 =4 = ta’ ~
m ERAKPEHREB T Y—
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BRIEZ{ToT-RTDITHIIE

L
-—E . {THBDEETINELNNIL,
— B IEIFTE
- fTHIBDELEBITHIABSLNTLNSD T,
e Z LT ARERT I EADH TTHIFE
AERTESITHEEDNENTE)

1 =4 = ta’ ~
m ERAKPEHREB T Y—
INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO



2017/6/1,2

BB MPIER

SUMMA. PUMMA

A FEIRESNT-HFI7ILTYX L
1. SUMMA (Scalable Universal Matrix
Multiplication Algorithm)

» R.Van de GeijinlZhy, 19974

> RIBEBE(RILFEYRN) DA TER

2. PUMMA (Parallel Universal Matrix
Multiplication Algorithms)

> ChoilEZh. 19944

> ZRijJ

VDB AD) IR EARTE

DFox®D7 LT X Ls

1 =4 = ta’ ~
m ERAKPEHREB T Y—
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SUMMA

- 7IL3) X L DR

- E—27v7 A4 B
i T IR I
= Vo]

:— —> v v v

v
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v

«—1—o o1—
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. FEIE
;%%?”5 . ﬂﬁﬂ yﬂh\ SEYHREIR T O

- SUMMAIZEBTATILFX v AR, QEHHBJJ—
D13t 1818 (1. MPI_Isend) TEE 3’6;.1:1
BIELHEDA—/\TYT( ﬂl_lfgﬁ)_l
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PUMMA
- RS

s ZRTLITOAVIHFA0) VIR AXAD

Fox7J)Lal) X L
- ScaLAPACKMN =Xkt

Oy oY A1) 7

ZERALTWWSIEDLiAFESINT:

- 151 -

<EBICPE>AFREL
TWBT—3EEM 5,

BT —3%&FLdH

e T<RA—%E%PE>

[Z—EZES
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Strassen®D 7 JL31) X L

cRAGTIE: n® OREE (n-1) OME
-StrassenD 7 IILTYXLTIE 'Y DEE
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cATHIFE/INMTHIZAHBILT, ST EZ D E
- E[RD%EHE
-ﬁ'J'FEéL_ ‘b THOOE—H W E
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Strassen®D 7 JL31) X L

° 'ﬁlj"td)/::%
LIV R L B A B i B S B S
JTHERENSH
- MEREAY TR
- PEN D 1T53&% StrassenT{TL\, PEfE%
SUMMAZ;E TRET HEMBRIGEREMNAIEE

cLCANBEEIZ.TIITOVALOEEMNS ., B
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=
—

PUTTYD A=

( 3¥:2007/06/03 Version 0.60-jp20070603 FA)

- UTZET701RT5
http://hp.vector.co.jp/authors/VA024651/PuTTYKj.

html
- putty-0.60-jp20070603.zip #X > O—KL T.

Zip7 7 IVEBFHT 5,

- Zip77AIVERBRT AV INNBETT,
=&z 1. Lhaplus
http://www.vector.co.jp/soft/win95/util/se169348.

html

%?ﬁ—?—la%ﬁ%ﬁztjﬁ—
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- PUTTYDEEfHR 771/ ILZERET H&. puttygen.exe
ELVDETIFZAIILDHHD T, TNEDIVIT S
- Bz S. “Generate” REAED)wIT B
« N—H B, N—DAIHIZIT<ETED,
- ZOME. ZERIUTIZRORZBEISE S, TOLAELVE,
WDOET2TH BAEFENELY,
- “Key passphrase”’|Z, AT 4123 HEE(COREFSEE)(C
FS5NRT—KEAND,
GEREUA—DBELNT-/ART—FTIEELY,
T A—DBELNT/ISAT—RE AN E,
- “Save private key’Z 2y L. @YUGIEATIZHE
REIT D,

BRRAKRFIF $E§ﬁzt/9—
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IRFEDIRR (U TOEREIEESENIE)
( 7¥:2007/06/03 Version 0.60-jp20070603 Fﬁ)

B PUTTY Key Genera' : (S
— Pa—

File Key Conversions Help
| Key b (B R7/NE
Public key for pasting into OpenSSH authorized keys file: ’/ FX1 Olzﬁﬁid—é

A
AAAABINzaCl yo? EAAAABIR AAABPS AplZJrgtWVIWDUKh JRR3u3P:3iGJy3q7 MmrPhC
TwPydgszKkkuy5hOJFNE5zd2LszQ LIfZXAWEErpZQ ME Z2WshEJT nye 42qRAZIDL4mKWS WiDi

QPG /EaliD08a8 sUSidNTBT ZZMPR GKiNgUrPIXC5 sWDLNS g5 tCLptPh S wan== rsa—ke y-

20080820

— ‘\ » ~

Key fingerprint: ssh-rsa 1023 5bid6:b:64:2e:28:b9:21:45:72:42:3bide:cfI6:46 = *L 7_5_ N EI 70 /r ~ j— 6\\

K : t%'~1§j/\xq_|~o

ey comment: rsa—key-20080820 ’ . 75\ ~ ~ *LT

Key passphrase: _t,o'/ 9 R b EE e 7‘- A *\

Confirm passphrase: /_\Z Ij T I\ j& )\ *"' o l"
&

Actions

Generate a public/private key pair [ Generate ]

Load an exsting private key file [ Load ] " :*L—Gt_jsé;hvé D

N N i

Save the cenerted ey o pieier ([ eoepmeiar Jei DT RER
ANICREETIE

Parameters 7‘_\ \

Type ofkey to generate: L\(T d~(l o

) SSH-1_(RSA) @ SSH-2 RSA ) S5H-2 DSA

== [] w, = —
RANFIB ey
INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO



2017/6/1,2 EE R MPIERE

Reedbush-U~®) AT (>

( 3¥:2007/06/03 Version 0.60-jp20070603 FA)

- “puttyjp.exe”x2')v U9 5%

« “IRARMR (FIFIPPZELR) (N)7IZ. L FZA DTS

-reedbush-u.cc.u-tokyo.ac.jp

- BRIOATIIZHB. “SSH’ZHIYvHL., “BRE%
D)9 B, “BREE/INTA—Z" DD, “FREEDT=HDTS4
R—,F—T7AIL"IZ KIFEREFELLTMERE I OT7AIL
28T Do

- EIDATIVIZHS. “ya " E# o )vI9 5

— H \HE val ~
m ERAKPEHREB T Y—
INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO



2017/6/1,2 EE R MPIERE

Reedbush-U~DO%45 A

( 3¥:2007/06/03 Version 0.60-jp20070603 FA)

- 2yl ar—8T 2 EEHEAREN(FX10) Z AN,

“RE TV

- TO. “FA< &®O Y

- “login as:"N"HAHD T, L A—DFHEBEES
AN

- Authenticating with public key "rsa-key-20080820"
Passphrase for key "rsa-key-20080820“ M X>57%:
Ayt—UNHLED T, BN THELZEZFAT LS00
INAT—FZ AR
GE: o2 —MBEHMLIz/ AR —FTIEALY)

- LLEANELIFNIE, AT AN TES

BRRAKRFIF $E§ﬁzt/9—
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WED=

i B

BB MPIER

=&

g PUTTY Conﬁgur%n ““—' — -

_— FJIE1

FIES

HTING) ’
ER Y, <] PUTTY 233 3 VEAERE el
L E—fiep 2 GEEE TP PEL2N A—HEP)
AL reedbush-u.cc.u-tokyo.ac.jp 22
EERBE
oMk w7 P, e
. HhE ) Raw () Telnet ) Rlogin @ SSH () Serial
B by s ML, (277, BB
IR = treuau—B(E
- 10 Default Setti

LT efault Settinegs 23
: ) (
{FF) |
KIB#(D) ||
| RTEOY R0 —A W)
< O®mFD O LBG © DU —a8A T IS (D

FIE2

HRHE(C)

FIEG
Oy A4~

RRAXFIERER T Y —
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BB MPIER

WED=

=&

( ¥:2007/06/03 Version 0.60-jp20070603FH )

BhfE
A

“keyboard-interactive” ipalxandra (SSH-2)(D
ZERSA—A

T3 b 230 =F 1A% 2h5(E)

[]S8H-2 T2 -HR2EBEOFAMIEDHD(
SEEDEND IS4 A= =271 K

m

| BK©@ || o |

g PUTTY Configuration “ - ‘— (S
! HF VG
' Al SSH REEMERTE |
SR SDEFATE R H AT BISSH-203)B)
R PRI
?-~-\%';E?&§’R"E Pageantk{F-Ti0sE 3 D(P)
& ey f;&g [ TIS # CryptoCard S25T%543% (SSH-1)(M)

— | ==w. |

FE4

FE3

RRAXFIERER T Y —
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Reedbush-U~DO45 1> (LIF&)

( 7¥:2007/06/03 Version 0.60-jp20070603 FH)

- LI, “tyia il IZHH BRET7AIL
(FelFEHITIE, “RB-U")FIELT.
“RIATIRAED )T BHE,

KIFEDREMNEITTES

-BERRIZ, “BAC"EVYY IS HE. RTALUTED

- EBEEAV/PNELNELVD AL, ..
AR NE T D)L,

TV DR EICHBIER"EIIvIT S
c HAZXS, BYRITAVNH A XEZIEET S
cEREITTFAIIZ. COETEERTFT S,
(REZENDE. REIZZODIRENETTTELLY, )

1 =4 = ta’ ~
m ERAKPEHREB T Y—
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Reedbush-U~0O% 1> (SSH75\1517?_6A)

> A—IF I ULTZARTS
$ ssh reedbush-u.cc.u-tokyo.ac.jp -I tYYxxx
[ HEINADTEINLFDL,
[tYYxxx ]I EFABES (BF)
“tYYxxx" &, FIAEBEEZAND
> ERT OMEEMINDSDT, yes ZANS
> ROEERICANT
A MNRDT=/INRAT—F (IRRTL—X)
AND

> BT HE ATAUNTES

— H \HE val ~
m ERAKPEHREB T Y—
INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO
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WIinSCPD A2 A+—)L

B NOL RN X
http://winscp.net/eng/download.php

B =P AVACIVE W2 2oy M m B N
c AVAM—STHARBZHRTET HE. HARERN
AHoA—KTES
- TAAVTED) VDT B
- IR AR4 12, reedbush-u.cc.u-tokyo.ac.jp
c A—HRIZ, EUA—FKITODINAEBES
- BRI, ERLE-MEBRI7AMILEIETET S
- JAOkaJLEF., “SCP”IZF 5
COT AV E /T L DA IVEREE—RIZHS

— H \HE val ~
m ERAKPEHREB T Y—
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TeraTerm ProD A2 A—)L

€

ILT=LN A D, Putty DFIFEEHELES)

FECUTORABZEIE., putty TERLTzppkIE X DI EZE R TIX, ZDOEETIE

R FEE A, ssh-keygenTERL-BEHFDODALNFETEAHETT,

c LI FTOFTRLAMNS ., UTF-8 TeraTerm Pro with TTSSH2 1
AR—ILLTLIEE0Y:

1.

http://sourceforge.jp/projects/ttssh2/

[/ — |MITUTF-8 TeraTerm Pro with TTSSH2 |
=)

[4.56 D teraterm utf8-4.56.exelzx2')v%

Io0FICI X2 )TARED=H. . ANHDEE. V)V
LToayo%aEiR

[CHDI7AINERTFLIREFLEIT N ? INHLDT. X
T1Z2 099

E i (Japanse) PIEIEIZHEZRLT. AV AL

— H \HE val ~
ERAKPEHREB T Y—
INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO



2017/6/1,2 EE R MPIERE

=1

TeraTerm ProdD =17
(BT ADH)

-TeraTerm ProZz=1TLT1=b. [T HE 1%
ZEpLTRY M09 5

— H \HE val ~
m ERAKPEHREB T Y—
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