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=PI

y F271IVS AT

y INY F U 3 T DORE(LERIE)
o ATFT=I2Y
- '3 7 DIEHRIVE
- ATY7TIaT

» makeZz{E-> B V/N1TIL

".

» make% (& > il 51| {018

B23EBAL7 AV MEHINTAOT IV THEER



COEEDEN

» Oakleaf-FXIcOJ41 > UCTHENICEEZITTA

5&5IckdcE&EZBIE L.

o FPAIWIRATLY I 3 TDFEICDODVWTES

» KRR T AT 5 L%&1ERT BIRIC S

Pap AN

DENVIRNLILDFEICDODVWTES

» make’z{ER L fcil: FILIE D TTEIC D WTES

B23EBAL7 AV MEHINTAOT IV THEER



7271V ATLE
INY F 3 TiRE



MR 7 7TILV AT

» Oakleaf-FXTHIRARIEEIR 7 7 TIL AT LIFEL
TOEEDTHS

/home/A741 V% FEFS HH
roup[1-3]1/7IL—7%

faroupl 31/ /" FEFS 3t

/mppx[bcl/AJ 1 >%&"  Lustre HH

/work/ FEFS -

/tmp NFS JEHRT

(*) BEDEDSH. JIL—7. 1—HEIZ/group[1-3], /mppx[bc] ®
WwIhhzER

B23EBAL7 AV MEHINTAOT IV THEER



A—AILTF1 A7

y 1D/ — KD SEEV  EATEEVWEIEE
- Qakleaf-FXTlE. 5t &/—R&EA19 595717/ —
NiciEO—AILT 1« A7 3550

B23EBAL7 AV MEHINTAOT IV THEER



NFS

» R
\y h
i
:dmmﬁﬁﬁﬁ BI7472
. akl_eaf-F _%ﬁgb\m her@y
) tmp & (C _EQE .IA
(NFSTRED) AR 3
Eéﬁ&’a‘:ﬁ;i)é LA
& :
2

$£23 “
E&ALF A ‘
v h{qg —
517
O7s
=

IIII

llllllllllllllll
t";‘;
“ A\
N
nt -

“

NFS
il




D7 7AIV AT

» BEDT7 AN —NICTF—TELOATTF—H

Z N E
» 177NV DTF—5 Z2EHA

DY —/NICH BT EE

» 7T AIWA—=IN—=ICELD, 'U'—IVMFEGZ&’ETFEE.{%‘E

F==| X TF—5

FB23EBAL7 AV Y MIEHINTOATZT=ZV THEER




DT 7A1ILV AT LDRH

y BEOT7 7LV —NNICTF—4 =9 E0EE
o B DI ATV DS TIERTRIERICHEILV

» TBRXDINFS & D =3
- NFSICHEERZ ET1 95147 DS D7 A EREIRE
WEEDH S
o TelEU. 1771V DTF—5 Z2EHBOY—INICHEISE
niE. 17295475077 AkEZLEITSI &
D TZE S (Ifs setstripefi &)

B23EBAL7 AV MEHINTAOT IV THEER



Oakleaf-FXDRE 7 71 IL AT s

» Lustre

c KRB 7AILALA, XY TF—FREOMS TEERE

BI77AIWIATLA

- F— G DRBAEE T 71T EITIEE T ()

» FEFS(Fujitsu Exabyte File System)
> Lustre 7 7MILV AT LZER—RICELTEL FHFH

- Lustre EDEWHAM

- WARBED IV A7 McELBT771ILF

- K7 7AITA X, K7 71 IVEZED]

B23EBAL7 AV MEHINTAOT IV THEER
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FIFFIRE"e = = (quota)

>

LJJ‘ ULTHIFE Jﬁ'éf"é"‘ri
P';EEE);H!EE iﬁEnm»

$ show_quota
Disk quotas for user t00004

HEFEI771ILV AT L. BA.

ErixJ7IL
DR (quota)hie S
v R~ (show_quota)

Directory used (MB) Timit(MB)
/home/t00004 194,229 204,800
/group/gc26/t00004 0 -
/group/gv52/t00004 101,520 -
/group/gv56/t00004 0 -
/mppxb/t00004 202 -
Disk quotas for group gc26 gv52 gv56
Directory used(MB) Timit(MB)
/group/gc26 8,732,088 57,344,000
/group/gv52 131,701 8,192,000
/group/gv56 1,481,982 8,192,000

B23EBAL7 AV MEHINTAOT IV THEER

—7

nfiles
338,682
90,915
221,398
0
34,153

nfiles

971,278

273,851

233,079
11



R

» TNTND77MIVIATLAT7 7AIVERNY
v RZzeETEEL
- BRITEBREICEDESHRENH B ?

» 7 7TMILDATLICEID T S5hicquotalEZz

fED K
>

\ \
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ERea CHEAHT 2771

) /home/tOOOO4/pubI|c I, CHOFBEETHERE
gibf(—o C—*U :

B23EBAL7 AV MEHINTAOT IV THEER

<7:_é\,\

ﬂnt®7?4wéﬁ
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e ]

» ./create_tar.sh Z71ILE
c BESNEHOD7 71 IS nictar.gz7 7 M)V %Z

ERX9 %

y I3 TRV UTBM extract_test.sh

- extract ¥4 L7 MY

- BELETALIZNIICT77AMIVZERAL. FRIEREZRT
- PIM_O_LOGNAME &EWSIRIBZE#IC, 1—@higiS

nTtws

- -I "test.tar.gz ."RATFT—=I VI DIHDIFE (&ik)
y 771V AT LDguotaztEing Bicid.

show_quotad ¥y K%Z(&

B23EBAL7 AV MEHINTAOT IV THEER

39 %
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Lustre/FEFSOF— 7 &

- BHDOST (Object Storage Target: (REHNGT
AY) THA
- £OSTIF1 DDRAIDY IL—F KIS

- #£38: RAID6 (9D+2P) x 480. AO—AJL: RAID5 (4D
+1P) x 600. &8 RAID6 (8D+2P) x 236

o XY TF—4 DIgHE (MDT: Metadata Target) (&
RAID1

AT TF—=5 ATITUN
H— l\ By —N

H,___";-‘q-*

;S % ¥ 5

B23EBAL7 AV MEHINTAOT IV THEER
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Lustre®F—4%HCEDIETE

— Y EEDIRE

o TF7MIINDTF—H%&2VDEDDOSTICEET Bh. EHHD
OSTICHEILUTHEE T 2 ME1—FHIEETES

o F7AINTIROEDDOSTICHE

- Ifs getstripe / Ifs setstripedV > K TS - ZER]
Eb

OEDDOSTICHEE HEDOSTICEE
OSTI1 OST2 OST3 OSTI1 OST2 OST3

E23EBRELTHYY MEIZBHITOY S IV IEESL 16



Lustre®7F— 4% BCEDIEE ({51)

» Ifs setstripe -s size -c count 7 71L&

o size Blccount [HDOSTICE>TTF—9 Z9HEET

SEREICLIEZDT7 71 IVZIERRT S

(lustre_stripeTs L7 hVic, SCTHERAULIERAZY TR DHD X))
$ dd if=/dev/zero of=/mppxc/t00004/4G.dat bs=1M count=4096
4096+0 records 1in
4096+0 records out
4294967296 bytes (4.3 GB) copied, 35.6352 s, 121 MB/s

OSTHM 1 DIZEDEZAHEEE
$ rm /mppxc/t00004/4G.dat

$ 1fs setstripe -s 1M -c 50 /mppxc/t00004/4G.dat

AL TREDEE(SOBMDOSTICT—H Z 7 E)
$ dd if=/dev/zero of=/mppxc/t00004/4G.dat bs=1M count=4096
4096+0 records 1n
4096+0 records out
4294967296 bytes (4.3 GB) copied, 17.6508 s, 243 MB/s

OSTHEHS0DIZE DEZ AHIERE

So3EBRALFAYY MIZBHTOYS IV EES 17
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» 3 7 DFMRIEROILHEE

y ANV RZAA T a >y DOHE

y ATw 77

B23EBAL7 AV MEHINTAOT IV THEER
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2F—IvY

y R 7MIVYATLEO—=NINT 74
- w/ZwaﬁT~/37®Aﬁ774
. BN7 7AW &RET 5FE

G, Va7 RT3 7 7MILVATLE
= O—AIL7 74)b/ZTL\h_3'%c_<‘:T\
=17 ABDDFHEESZRS T I EDATEE
) y» RT—I914Y

c A7 7ANGEEZO—NDIL7 7A1ILRT L

—— ICERIX
- y» AT—IFPJ K

- MR EXZHXHBE 7 71IVI AT LICER)

1E

N
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HEFETFI

» AT—=I VN BIEE. Va7 DRTH

T1LI7 MIBRARBTsLI NI ER>ERS

} d"\ﬁ%j-}l/
- VI a7ADENTALARAD

- YaJATE—T7 71 %1

job.sh.12345

B23EBAL7 AV MEHINTAOT IV THEER

107 7AILIEHUTAEA
tH

Process O
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EHFTETIL

/ » IERFEFI

 ABNOBEERTBIH. UaT
. AOILF 7Ot R DEE BT 1 LY
U=

L job.sh.12345

y V3 JAOUT |
I‘ h_l«,('F"aE 7."] Process 1
952 ET. IE |
It ﬁ=ET)lz’CU)
%177’3\_1

#PIM--mp1 use-rankdir Process n

Process O

B23EBAL7 AV MEHINTAOT IV THEER



Va3 7ETRBTFsLIZR8Y

Y a3 7 RITH PJM_O_WORK |PJM_JOBDIR
T A DIR

a7 A A A
AT—Iv9JI3
J(HEEFI) B A B
AT—Iv9JI3
JGEEEETIL) B/rank A B

» Ai VaTRARBTA LI MY

» B: /work/jobname.jobid

» IERT—I T 3T T, /work/jobname.jobid
EWSTF1 LI MIIRMERShEW

E3EHALFAYY MESEH IOV S IV IEES 22



ARTFT=9IA2DATrqy

» #PIM-I  “srcfile dstﬁle « ""[EnA
o srcfile®dstfilelCBRIEBEUTCRAT—I1 Y
» #PIM-T "srcfilel srcfile? ... dstdir/™
o srcfile®®dstdirT 4 L7 M IC(FELREITNIEER L T)
AT—=I14Y
- RED [ I3WA
» #PIM-D "'srcdir dstdir”
o sredirt’A TD 7 7AW &dstdirT«4 L7 MU IC(TFELVLRELF
NIFERLT) AT—V 1>
v srcfilesredirEfARINAIBELIEEZ Y 3 TRA
T4 L7 N)DERICES

E23EBRELTHYY MEIZBHITOY S IV IEESL 23



AT=IFPINDATay

» #PIM-0 "'srcfile dstfile"
o srcfile®dstfilelCBRIZEEULTRAT—I 7 I b
» #PIM-0 "srcfilel srcfile? ... dstdir/™
o srcfiler®xdstdirT 4 L7 M IC(FELE T NIEER L T)
AT=IF7I K
- RIRD [ I3BR
» #PIM-E "'srcdir dstdir”
o sredirt’A TD 7 7AW &dstdirT«4 L7 MU IC(TFELVLRELF
NIFERLT) AF7F—I 70 b
» dstfile, dstdir @ lAXINABE UL EEIFI a TRA
T4 L7 M)DERICES

B23EBAL7 AV MEHINTAOT IV THEER

24



BHE7 71 IVADIEE

» UITOREZERHLT, ATF—I2T9D771)
Bl aJIDFEZSHB I EDAJEE
» %j
- 371D
» %on
- 9374
» Yor
o V&S FEXTFETILFIAR)
© %03rDIRIFIBEE S HE(rank=1 DK, 001%)

E23EBRELTHYY MEIZBHITOY S IV IEESL 25



AT—3
» pjstgchk

»J937BHaAYUR

o AT=IVIERDEFI VY
» pjcat [-e | -0] -f
- [Z#EHAH - TT—HDDRR
- ~fldtail -f & RO EE (#k#HE LU TERR)

» pjlist [-a]
- V37 EIT

» pjget [-1]
- Y ATRIT

[-1] [-R] JOBID [rank]

G714 L7 NVDT77ALILIAMDERTR
[-p] [-r] JOBID [rank:] src dst

RT7s L7 NV EDT7 7AMI)EIE—

- ~-fREEEZ 7ML ZHIBRLTHS IE—, -p,-rikcpa~

v K EFER

E23EBRELTHYY MEIZBHITOY S IV IEESL 26



AT—I 2T RTH 1

» MPIZ70Y 5 L%X{7LU. OV 2 37IDA2W
e714 L7 NUICIRTE

#PIM--mp1 use-rankdir

#PIM-I "a.out input.dat ./"
#PIM-0 "stderr.%r logs_%3j/"
#PIM-0 "stdout.%r logs_%j/"

mpiexec --stdout-proc stdout \
--stderr-proc stderr ./a.out 1nput.dat

B23EBAL7 AV MEHINTAOT IV THEER
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AT—I 2T EITHI 2

» MP JCEICRBR 771N BDT—F &R
T —

\" NT
\'

>/
2
#PIM--mp1 use-rankdir

#PIM-I "program ./"

#PIM-I "rank=0 master.dat ./"
#PIM-I "rank=1- worker_%r.dat ./”

mpiexec ./program ..

B23EBAL7 AV MEHINTAOT IV THEER
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¥ 37 OFFHAIRRBDIEIE

» pjstat -s ¥37ID
- 937D, IDFHEULVWREBZERISZIVYUR

- ¥ 7IDEIEEUVLZWVWESIIETEH - EfTHD. HHD
IARTDY 3 THWR

» pjstat -x ¥37ID
- RITPDIY 3 T7D/—REDHT, SVVEOLET=HE
9 DAYV
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pjstat -s D HH

Oakleaf-FX scheduled stop time: 2012/06/29(Fri) 09:00:00

(Remain: 2days 17:26:40)

JoB ID

JOB NAME

JOB TYPE

JOB MODEL
RETRY NUM

SUB JOB NUM
USER

PROJECT
RESOURCE UNIT
RESOURCE GROUP
APRIORITY
PRIORITY
SHELL

COMMENT

LAST STATE
STATE

PRM DATE

MAIL ADDRESS

STEP DEPENDENCY EXP
STEP EXITING WAIT MODE
FILE MASK

STANDARD OUT FILE
STANDARD ERR FILE
INFORMATION FILE
PJSUB DIRECTORY
FILE SYSTEM NAME
APPLICATION NAME
ACCEPT DATE

QUEUED DATE

EXIT DATE

LAST HOLD USER

F23EERALT7HV Y MIEAFITOT S

: 288534

: STDIN

: INTERACT
: NM

: 0

: t00004

: gtoo

: oakleaf-fx

: interactive_nl
: 127

;63

: /bin/bash

: RNA
: RUN
: 2012/06/26 15:33:07
: t00004@oakleaf-fx-6

2
: 0022

: /home/t00004/private/

:submitted on oakleaf-fx-6

: 2012/06/26 15:33:05
: 2012/06/26 15:33:06

n

VITHEER

HOLD NUM

HOLD TIME

JOB START DATE

JOB END DATE

JOB DELETE DATE (REQUIRE)
JOB DELETE DATE
STAGE IN START DATE
STAGE IN END DATE
STAGE IN SIZE

STAGE OUT START DATE
STAGE OUT END DATE
STAGE OUT SIZE

NODE NUM (REQUIRE)
CPU NUM (REQUIRE)
ELAPSE TIME (LIMIT)
MEMORY SIZE (LIMIT)
DISK SIZE (LIMIT)

NODE NUM (ALLOC)
MEMORY SIZE (ALLOC)
CPU NUM (ALLOC)
ELAPSE TIME (USE)
NODE NUM (UNUSED)
NODE NUM (USE)

NODE ID (USE)

TOFU COORDINATE (USE)
MAX MEMORY SIZE (USE)
CPU NUM (USE)

USER CPU TIME (USE)
SYSTEM CPU TIME (USE)
CPU TIME (TOTAL)

DISK SIZE

I/0 SIZE

FILE I/O SIZE

EXEC INST NUM

EXEC SIMD NUM

TOKEN

oo = O |

N eNoloNoNoNoNoNoNoNe]

: 0
: 00:00:00 (0)
: 2012/06/26 15:33:07<

. 0.0 MB (0)

.0 mB (0)

: 02:00:00 (7200) <DEFAULT>
. 28672.0 MiB (30064771072)
. 240000.0 MB (240000000000)

;o 1:1x1Ix1

: 28672.0 MiB (30064771072)
: 16

: 00:00:12 (12)

: 0

01

: 0x030F0006

(8,4,0)
.0 MmiB (0)

ms
ms
ms
.0 MB (0)
.0 MB (0)
.0 MB (0)
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pjstat -X O HHHI

» [fAl—/—FICIEXFE—®DNODEIDARTRENS
- 2/—FK, 87AtRADZFEDH

$ pjstat -X

JOBID
288538

X
>
Z
~

NODEID

0x010A0006
0x010A0006
0x010A0006
0x010A0006
0x02020006
0x02020006
0x02020006
0x02020006

NOuuvuIihh WwiN RO
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YRZAATIaYDFHA

» pjsub -L node=2,rscgrp=tutorial A%ZY
7 h%&
- tutorial VY —RJIWV—7 D2/ — K ZERAUTET

o 7RIV VTKMICEWEHEDED, OV RZ1 V5]
HTRERELEATVavDIEFS5MBEEINS

c FERIBAULRRAV )T MR ENTEEE EERDA
72aVhERRBRRBHEEDHS

c pjstatAV Y R ZE>THR I NIE. IELWIEHRHLE
5N
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PRI 2

» pjsub -L rscgrp=tutorial,node=1 AV >
RKZETU. BEAAIC env|sort; sleep 30
ZANULTCtrI-D*—THRT

» pjstat -sTHHEBEREERETX
» 978 TH#. STDIN.0o??????2IcHASThizA
BeERTX
- EQLSBBETHMNREIhTVSD
- env Z mpiexec env ICEET D&, EDLSKRIRIE
THHRESNZH

B23EBAL7 AV MEHINTAOT IV THEER
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a2

y BEAANDSEZIITRAIIVTIMNDIY T4
[ZSTDINIC/E% (-NA 73> TEHEBEE

» Y3 7ATIE. PJM THREIRETHIEREDS
na

> PJIM_O TIRIBFRREHMICIE. pjsubLIREDIER
higimEns

» Blc, MPIZOEAATIE. FLIB_XclZOMPI_

THEIRREBHREING

B23EBAL7 AV MEHINTAOT IV THEER
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A3

» RIfTSNTY 37D/ —K#% NODES IRIEZT
i, B7OtX#%Z PROCS BIEZTHICERTE
IBICIFESISThIEKWLWH?

N g
- MPIZ7A7 5 LZETINE EEEDBERITDOHMS
- eval "'echo x=1" ZR1T79%&. Y ILEH x T 1 HE&
Exhd

" > ..

E23EBRELTHYY MEIZBHITOY S IV IEESL 35



RE!3

y IRIBZE DA
- FLIB_ NUM PROCESS ON NODE
- J—=RK&H=DOMPI7AOt A (DFRKIE)
- OMPI _UNIVERSE_SIZE
LEEDfEE /—REDR’
- OMPI_MCA _orte_ess hum_procs
. MPIZ7OtE R
y INYFIITREA VTSI T147a AT,
mpiexecETRDIVTLL I M PINY I I 4 —
NDEMENERBDTESEIT S L

E23EBRELTHYY MEIZBHITOY S IV IEESL 36



ATw7937

» BHODY 3 JORTEITOIEFBEFR P EFREFRZ
15 7E A 8E

» ATy 793\ aThSsEBREn.
{737 RAREICETTENS I EFEL

pjsub —-step -—-sparam "sn=1" stepl.sh

[INFO]PJM 0000 pjsub Job 12345_1 submitted.

$ pjsub —-step ——-sparam "jid=12345, sn=2, sd=ec!=0:after:1" step2.sh
[INFO]PJM 0000 pjsub Job 12345_2 submitted.

$ pjsub —-step —-sparam "jid=12345, sn=3, sd=ec!=0:all" step3.sh
[INFO]PJM 0000 pjsub Job 12345_3 submitted.

$ pjsub —-step —-sparam "jid=12345, sn=4, sd=ec==0:0ne:1" step4.sh
[INFO]PJM 0000 pjsub Job 12345_4 submitted.

E23EBRELTHYY MEIZBHITOY S IV IEESL 37



AT 7937 DETH

» step2
LA DIZE (ec!=0). BHEBESICK

-~ FI3H5TI3TINRTE (after) IR

» step3
STEPZ R T

) #4733 7) DT I— RHOLIAN i
8. KEBERICHI DD S TREDY
557~ EHR(A)
» step4

- KFEIT B Y TIaTIORTIA—KH0
DiFH (ec==0). B ZHIBR(one)

pjstat -EC, Y73 7ZEMUTERRAIEE
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make®DFH
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make

» ZATZLDRENAVINAIILFEX:

Jx)

THERS AV

» BEERB ST T77MINDHZEEIAVINTIL
y KRR 7O 7 L%EL< & E(C{EF
» ZKEWICIET7—2770—8EDETIVIY

y AVIRALIVICPRS 3, W DIKTFRRZECHE U T,
EKEFBERICE->TIOV RZRTTES

- ZDEEBLTIE GNU make (version
)

B23EBAL7 AV MEHINTAOT IV THEER

3.81)%&ERAY
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Hello, world!

» hello.c

#include <stdio.h>

int main(int argc, char®

* argv) {

printf("Hello, world!\n");

return 0O;

}
» Makefile

hello: hello.c

N

gcc -o hello hello.c

o AR—ATIHLK Y TILT B

y—
» BT

$ make hello

gcc -0 hello hello.c

B23EBAL7 AV MEHINTAOT IV THEER

H53—EmakeZzRITIHDEESRKRID?
$ make hello

make: "hello' is up to

date.
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Makefile DiE&

y Ib=ILIE, =T v b, KTFETBT77C), OV
vy RTEdhREhsd

» makeDETT
- make ¥—Tv k
o =Ty NZHBULIIESIE. MakefileDg&¥ID 5 —
Ty MDBEESNEHEDELTEITEINS

B23EBAL7 AV MEHINTAOT IV THEER
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AV Y RDBRITESN B HEHF

» IFOWIThbbhimledhdigagIcaOVvV RESE
17
o H =y RHVETE L ZELY
c (=T YNDIALAT>VT)
< (KFTHENVWITNHDD T Z7AILDIALRT T

y KIFZFT B 7 7ML X BEELGBWSE. make X
ZEICEIT

y ANV RZRITUREBDET AT—5Zh 0 L4
DEEIEHEDWNIRZEITL L

s
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DU R G

» hello.c » BT

#include <stdio.h> $ make

void hello(void) { gcc -c hello.c
printf("Hello, world!\n"); gcc -c main.c

} _ gcc -0 hello hello.o main.o

» Main.c

void hello(void); -
int main(int argc, char** argv) {’ he"OCE%ng_

hello();
return O; #: world! Z world!! [T

} _ EEZ
» Makefile

hello: hello.o main.o
gcc -o hello hello.o main.o —_ i —
hello.o: hello.c » make% '.%17

gcc -c hello.c $ make
main.o: main.c gcc -c hello.c
gcc -c main.c gcc -0 hello hello.o main.o
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AEIAINA)

» 2BHMDmakeTEEETW=2 &
> main.o® A VIN1 L. mainclcEEL LI Tzfcé
Thhiah -

» MakefilelcifkFRERZ @EY)ICEEiR T 5 2 & T,
ZELGB BB EIFEBIVIRNTILT R ED
TE?
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K77 B FR DT

modulel.o: modulel.c common.h
gcc -0 modulel.o modulel.c -c
module2.o0: module2.c common.h
gcc -0 module2.o0 module2.c -c
module3.o: module3.c common.h
gcc -o module3.o module3.c -c
a.out: modulel.o module2.o0 module3.o
gcc -0 a.out modulel.o module2.o0 module3.o

UTDERICANREESINEZX

- modulel.chZEEINIBES
- module2.0bHIBRENT=IE8E
N

module3.o
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Make®tips

» MakefileDIgE

$ make -f test.mk

» RULMT

hello: hello.o main.o
gcc -g -wall -03 \
-0 hello hello.o main.o

» PHONYY—49"w b

.PHONY: clean

clean: (cleanEWS 7 7LD B >THEITI D)
rm —f hello hello.o main.o

» T4 LY MU %ZBEILTmake

$ make -C hello2 target (cd hello2; make target&[@HR)

So3EBRALFAYY MIZBHTOYS IV EES 47



R4

» ANV RDEIDY T%&, AN—AICUTIRA,
DESIBIF—hHANETh5hH

» .PHONY: X DD & EEWLWEFT,. make X @
EMEICEVWD DD E=ziERET L

B23EBAL7 AV MEHINTAOT IV THEER
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SR

» BoTCH 7", AN—ZICULTEBE. “missing
separator” EWS XwtE—IHhRRINhB (1t
DAY E—IDIFEHHIDE LhEnH)

- KDBRYBEEA Y E—IDRRINBIIEESHHS

B23EBAL7 AV MEHINTAOT IV THEER
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EELMakefileDEZE A
T8, BIROER - BARIL—ILOBES

]

N

» Makefile® & D £ 450k
» & DRMGHAP IS —HlE

B23EBAL7 AV MEHINTAOT IV THEER



ZHDEWS
 RASE

OBJECTS=main.o hello.o

y SHBAE
hello: $(OBJECTS) ${OBJECTS}ITHKL
$OBIECTSET B &, $(0)BIECTSERULC &S

» BIRIS R

CFLAGS=$ (INCLUDES) -0 -g
INCLUDES=-Idirl -Idir2

CFLAGSIE -Idirl -1dir2 -0 -gicBREh3
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make @ EN{E D Fll i

» RITLELSETBHIAVY R ERRULEL

testl:
@echo Test message

» ANV RBETRHAT—YRAZEHRT S

test?’:
-rm filel file2 file3

B23EBAL7 AV MEHINTAOT IV THEER
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R IR

y AV YV K DFHD IR

hello: $(OBJECTS)
ifeq ($(CcC),gcc)

$(cc) -o hello $(0BIECTS) $(LIBS_FOR_GCC)
else

$(cc) -o hello $(oBIECTS) $(LIBS_FOR_OTHERCC)
end1f

’y"ﬁlﬁ)\d)*#ﬁllﬁ'i

1 feq ($(c0),gcco)
LIBS=$ (LIBS_FOR_GCC)
else
LIBS=$(LIBS_FOR_OTHERCC)
endif

» FIARIgER T L2 T107
- ifeq, ifneq, ifdef, ifndef

B23EBAL7 AV MEHINTAOT IV THEER
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%X

» B EcEBAETHIRAREE
VALUE=$ (subst xx,yy,aaxxbb) VALUEICaayybbhB XA Z 3

CONTENTS=$(shell cat data.txt) CONTENTSIClEdata.txt
DREHIEASZTNS

SECOND=$(word 2, This is a pen) SECOND=i1s&[@U

CDR=$(wordTlist 2,$(words $(LIST)), $(LIST))
CORICIFSLISTD2EBHLIEDEED Y A MHIRKASETNS

» B DRI DB

o dir, notdir: ¥ )JL@dirname, basenamelc {7 EI{E

- suffix, basename: IERF & ZFZNLUNDERR IC TS
- Y x)lDbasename& [3ES

- wildcard: 74V K h— K ZzER
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IR E L

» =Ty NEAVPIERET7 7 IIVABGEICERINS

KRR ZE#D B D
$@ Y=y R A
$< RYDIRKFET 71
$? =Ty REDFHFUWKET 7T
$+ INRTDIRKFET 71

hello: hello.o main.o
gcc -0 hello \
hello.o main.o
hello.o: hello.c
gcc -c hello.c
main.o: main.c
gcc -Cc main.c

B23EBAL7 AV MEHINTAOT IV THEER

®

CC=gcc

OBJECTS=hello.o main.o

hello: $(OBJECTS)
$(cC) -o %@ $+

hello.o: hello.c

$(CC) -c %<
main.o: main.c
$(cc) -c $<
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B)L—I

» HELENY—2IEY Yy FULIES VY R ERTT
9%

%.0 1 %.C
$(CC) -c $(CFLAGS) $(CPPFLAGS) $< -0 %@

o ¥ o |F e ICIKTET D

hello: hello.o main.o
gcc -o hello hello.o main.o

hello.o: hello.c
gcc -c hello.c

. . CC=gcc
main.o. main.c OBJgCTS=he11o.o main.o
gec —c main.c hello: $(OBJECTS)

$(cc) -o %@ $+
%.0: %.C
$(CcC) -c $<

56
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R DOFHmIRA

DATE1L = $(shell date)
DATE2 := $(shell date)
DATE3 = date

» DATE

- BElBIh3kUIcdateh RT3

o RITSNBIAMIVIRRI(TZ IV arhERITSNSHE)
» DATEZ2

- (BRINEGLTH)1ELEIFdatehEiTEhD

- RITSNB 71 VTR
» DATE3

- ;lld date’ EWSXFIIHD BRI NS T

- DatehRITESNZ3DIEET7I7arvhERTEINDEE

B23EBAL7 AV MEHINTAOT IV THEER
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PRIE O

» BIF®DJL—JUDATE1%DATE2 ,DATE3ICEE LT
T L, 22echoDHAICEWIH DD ?

test:
echo $(DATE1l)
sleep 1
echo $(DATELl)

» DATE1,DATE2lE. —RIHEHNDREULTH
dH. ESTNISEHEDEBWEZFHATZSH ?
» DATE4 := “date’
- [FENERUEMEICHR DD
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BREL5

» dated VY REFTIIEBEGZEWVWD DI DIC < LY
e, UTD&LSICUTIBERZEE
o KD WEATERER (+%N TFH/ PBEFADRTR)
- dateE{TIcO/ 2 DTS

y = & =13, ZEREEVIERZITUNMTDbIRTLWE
WS EHEETHNILE UENMEICTE D

B23EBAL7 AV MEHINTAOT IV THEER



BRAEG

» wildcardBE#Zz{ERB U T TOMNIBZ1TS
MakefileZ g & &

© ANAT—45 DF
WY S

s, 2009F8R EL9RDTF—FfElT %=

» AHAT—F DLtk

c A7 7AIVBICHAAHREFENRTWVWS
(YYYYMMDD.in)

- HATF—7

hiRFZE.INHDS.outicEZ. AdZ1E—

9%

B23EBAL7 AV MEHINTAOT IV THEER
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R

y test: FLouth'd, %.out: %.1in&WSJIL—ILH
il .Z-_"in%

y *Lout: *oin QP avEULT, cp *.in HBE
T

sh(bash)@*az |ntat?$7"§'%1‘§§£0)7 71IICERRZE N,
*oUtIREFIEL B WS, BERIZZNT. “outDEEEh 2

c HRELT, BHOT7 71 %Z “outEWSTFs LI RMNYIC
AE—95avVVRERD, KT S
» Wildcardf#iz={ER U I=fl(test3) Tld. IEL LY
OUTFILELISTAER E N3z, AD7 74)[10)?5(
gﬂ;&d)cpﬂ VY RHBEITEIN, EUVWEREIESH
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ifs 51 303E A D it F

» makeldFEBMICIET7—7 7 0—SE & ZFDET
Iy
o AVIRLILAICHWVWBWB K EDNTES
» makeZzf{E>S ETOEFLG A
- RIT9 5V Y FOKFERZ G (SR AT RE
- B ARAEFIME
- (REFEEROETIEMakehBEINICTTo>T NS
o TERBEE
- IBRATKBMUTH,. makeVEBIEHGEELNSETLTS NS
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iF5lmake

b make -7 k& S5k
alFSEfTRIEER OV Y RZ RO T T 1T
- IKTFRARDEITIE make B BEEINICTToD-T< N3

all: a b

a: a.c
$(cc) a.c -0 a
b: b.c

$(CcC) b.c -0 b

B23EBAL7 AV MEHINTAOT IV THEER
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i ¥ lmake D EN{E D {1#B

sh

sh

-j TEEULEZ
THEFICETT S

B23EBAL7 AV MEHINTAOT IV THEER

sh

sh

sh

sh
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5 makefERRDES R

» make -j ERKRIEFIE
- R RKESIETHEEVAAETRICOAVY RZEITIT S
o R RAMHIEDRKIEIX 4096 (RHELGICH IF 5 Hl$Y)

-%hutﬁi EIdE 1 ZEELEHEDEHGTEIND
- IR UEIES. TRV RBERFICOAVYY R ZEITI 5 ()

» make -7 7'3‘1_.%6(_ ELIRWSE
- MakefileDE&Z 5 DRIRE
- BEERDIKRTERIR
- ARDO—BT7 71
o Y —=ARE
- FRAXAEVPP7O0EERAELZITES
- R RSB ZBEYICERET DDHEHH S

B23EBAL7 AV MEHINTAOT IV THEER
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fE = DIRTFEI R

» R make DETIERICHKTEL fc Makefile @
L%z UTIEWIFEL

y EDY =Ty MO SIEFBICUIBEINS I &ICIKRTF
L 7= Makefile:

all: 1l.out 2.out
1.out:
sleep 1; echo Hello > 1.out

2.0ut: 1.o0ut
cat l.out > 2.out

» ZRBIKFERZHART 2UENH S

(wrong_makefiles/wrong1.mak Ic. & TERU 7 Makefile h'd
NDXY)

*

B23EBAL7 AV MEHINTAOT IV THEER
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FaD—RK7Z71I

» ZER make ETIEFICKTET S Makefile D5
73651

» [ABD—F7 7 I 2{EHT S &, WHIEITHIC

= I

all: a b

a: a.c.gz

gzip -dc < a.c.gz > %

$(Cco) % -0 a

 tmp.c
b: b.c.gz hEES

gzip -dc < b.c.gz > M

$(CC) Eipac -o b

(wrong_makefiles/wrong2.mak lc. & TERLU 7 Makefile b3
DXY)

B23EBAL7 AV MEHINTAOT IV THEER
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s/ (1./— R o)

» Makefile
FILE_IDS := $(shell seq 1 10)
FILES = $(FILE_IDS:%=%.dat)

all: $(FILES)

%.dat:
sleep 5

touch $a@
o ZHPKZFEDLBWES ED K S EMakefilelc /e s h

-

- make & make -j OERITEHMZLLLEE X

B23EBAL7 AV MEHINTAOT IV THEER
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H

» test.mKICHFARZHERMBI. test2.mkICERE

D771 IVzRABR LT

» time make -j BELITNEAIIEEZEZELT

SHATES, RABILT

TC LYo

B23EBAL7 AV MEHINTAOT IV THEER

T

LUTCTHTWEEE
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B/ — R Tiifllmake

» OQakleaf-FX OB&. 1 /—KRT#EZ%5 CPU 1

FHEIE 16 ¥T

» 2D/ —RZERTNE. Dl SADUIE

Z{TS C &EHHTHE
» GXP make Z{#ERYT % &EL/ — K TS
make Z=3E{TRIEE

- GXP make [&:

2 )b GXP &E—{EICEEfhEnTW

Y807

NAY—7—A—BDIEFNEE LT

B3/ — K TRITAIHE

- &%/ —RTI771)Lhit

B23EBAL7 AV MEHINTAOT IV THEER

AN |

SN TW5 Z bR
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GXP

» MFDBRRIBZMEICIRNS 6D, AFIRS )

o ZBED/—RDAVIZUT 1 TIRHE

o WHT—2 7 0—DETT (GXP make)
» # L WVEER

http://www.logos.t.u-tokyo.ac.jp/gxp
http://sourceforge.net/projects/gxp

y o vAO—KRAE

$ cvs -d \

:pserver:anonymous@gxp.cvs.sourceforge.net:/cvsroot/gxp \
co gxp3

» Oakleaf-FX L1 > XA M—=IL5%

/t00004/public/gxp3
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GXPDEIE

» BETE/— KR TF—E2 70X (GXPD)ZitcH]
- J—=RE&ERE. GXPD Di2E)AiE%=$EE (use)
- SSH, PBS, GridEngine Eh\fIHI8E, HLi3R®H AIEE
- /J—REGZHEELT. GXPD Z# (explore)
» e(execute) AV R TA—H 7O R ZkE
- EERFEIZ—ED / — R ZI5ETHE

[ S

use Ssh S
explore —— )" TsH

TORQUE
execute
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INYFI 3 7ATCGXPZERT S

#PIM-L node=4
#PIM--mp1 proc=4

gxpc

NODES=./— R} J
/— R =S

gxpc --root_target_name head |

gxpc rsh YYYy XXX %target% %cmdX% & —=

gXxpc use YYY head node ﬁ'/ I\TGXPDE

explore node[[1--$NODES]]

gxpc
gxpc

e 'echo $GXPC EXEC_IDX hostname '

gxpc

o > K OEST /\ /\
XXX IE. &/—FRT70ER %k
I BcHDrsh-likezav VR

B23EBAL7 AV MEHINTAOT IV THEER



Oakleaf-FX - TGXPZ{#EHT %

» Oakleaf-FX Tl&. 7Ot RAEEIC rsh E%&(#E
JTERWeod, MPI 7O ARHBTEET S

gXxpc --root_target_name head
gxpc rsh mpi_redirect redirect_client %target% %cmd%
gxpc use mpi_redirect head node

mpiexec redirect_server & %redirect_server’él\“‘/
97202 KTiEH

NODES= redirect_client getsize — ) — hi&%ﬂ}ﬁ%

gxpc explore node[[1--$NODES]]

gxpc cd pwd

gxpc e 'echo $GXPC_EXEC_IDX hostname '

gXxpc quit

redirect_client shutdown <—redirect serverZzik7TY

wait -
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& DERRTTE

Y7 b %&f{ER

#PIM -L node=4

4 éhfh\ *]J‘
EETTBRIUT b, &

{tMSExplored%d & 3% T

EERTIDAY

ThiX. EDEHEICE

TR ETAE

. /home/t00004/publ1ic/fx10_gxp/gxp_init.sh

gxpc cd pwd

gxpc e 'echo $GXPC_EXEC_IDX hostname

D |

. /home/t00004/publ1ic/fx10_gxp/gxp_finalize.sh
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GXP make

» make TEITESNSR AV KZ2GXP#EH

TRT

ATV IV EMBEDET, /—RICERDST

makeZFKRITIT DI ENTES
- &/ —KRT7741)Lhd
» gXpc make ---

A 'Q

tHESNTWSIREDH S

I, GNU makelci BT I EDTERZINTDAT

avEEITIEMNTES
» Oakleaf-FXTDGXP make®D=E{T

- CPUB O BEIRRICKKT 5. FET«L YV KNU L
ICLTORBTxXxp_js.conf&EWS 7 7 1 ILZE1ERK

cpu 16

B23EBAL7 AV MEHINTAOT IV THEER
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GXP makeDEIED{LiH

\mksh/ - gXpc | aAY VR
:mksh: . gxpc — vk
GNU ’ \ G ) < Lo
-mksh gxpc | AV YVFE
-mksh gxpc | AVYYE
"mksh i . gxpc | avyk
" , | " J |
) . l ) L
“mksh i ~gxpc | AYVEK
' |
1

’ 1 S
EBEQVYYREZERTEITR ED/—KTOAYVR §ESNE/—KRcavy
JI1—FIICE BT ZET ZETIIHhiROD KEERTIS
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GXP make > Z7IWA27') 7k

#PIM-L node=4
#PIM--mpi proc=4

. /home/t00004/public/fx10_gxp/gxp_init.sh

GXPD®D#cEf

gxpc cd pwd
gxpc make -j 64

F5lmake D E1T

. /home/t00004/public/fx10_gxp/gxp_finalize.sh

GXPD®D#&T

B23EBAL7 AV MEHINTAOT IV THEER
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A8

T

» BUFITHRAR 508 7 EiTE

» MWIBOARS

&

- BEDANT 71D B B (in/inpXX-Y.dat)

c ANZ7PANCEIC. ZTDABICHE-T TAIE; Z1TLN,
12DOHA7 71 IV Z2ERT % (out/outXX-Y.dat)
c A7 7AMIVDOARABICEKD ., WIBEHITIERLR S

o ENENDY AV IFMILT, 3

15| SR1T AT HE

» LIFOZNZNDEZRIRCHE LT, RITRE

DEWVWDIEBHZZEZ &

LW?%7?4NE7DtZtha

E9 DT (MPI)

o YAY = —N—BDEFTEHZITSES(GXP make)

B23EBAL7 AV MEHINTAOT IV THEER
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FRLS
» B2 7IVTAYT S LDFREA
> nolb.ch*MPIKR

- make nolb<¢dx/\NT)LE[gEE
- pjsub.shh®¥ 37X Ik

- GXP makehk®D¥ 37 X7 ") 7 M3pjsub_gxp.sh
- make infiles TARNT7 7ALILZ{ERLT D

o ./shuffle.sh TAAZ77AILORNBETZ vy 7ILT
)

B23EBAL7 AV MEHINTAOT IV THEER
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RITRRE D LEER

4 N
200 BN E R DEIDIER T,
ERFETUIELTT
250 - \_ Y,
=200 -
% B no shuffle
%‘ 150 - - mshuffle
¥ 100 -
50 -
0
MP| GXP Make
BESE L B8 HD

B23EBAL7 AV MEHINTAOT IV THEER
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BETHZIThRWES

R RFRE )
0 50 100 150 200 250 300

0

10

20
oip
e

X 30
L3
n|

D40

50

60
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B8R ZToIEE

R RFRE )
0 50 100 150 200 250 300

0

10

20
oip
e

X 30
L3
n|

D40

50

60
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BE2EBD - v 7ILHD

R (W)
0 50 100 150 200 250 300
0
R

10

>0 —_—
ojp
W
K30 |
Y
O |
DNao -

50

60
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INZ A AE5IE(T /2)

» BZICINT AT A5
- GXPhHEE

;EI"

CE-NEAS P A

]l

included %

» ERAE

:IE nEl'-.t_.rﬁb
D Makefile%

- parameters, target, output, cmd ZHZEET S

- output, cmdld.

=TCIIE{=TEZEERI S

- T 7L—hEUVTHRESRRSNS
- $(GXP_MAKE_PP)ZincludeX Ti&HRMHAL

- (GXPA1 >~ X k=IL%)/gxpmake/
gxp_make_pp_inc.mk

B23EBAL7 AV MEHINTAOT IV THEER
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INT AT A5 (2/2)

» BT (2 * 3 * 4=24MB DY RV = iF5E1T)
0 l_;_,('gd)Makefile”é%b\T\ gxpc make -j baz =317

parameters:=a b c

a:=1 2

b:=3 45

c:=6 7 89

target:=baz

output=hoge.$(a).$(b).%$(c)

cmd=expr $(a) + $(b) + $(c) > hoge.$(a).$(b).$Cc)
include $(GXP_MAKE_PP)

» BI2: (FRRESDALIE)
- BRDIG A Y BTLEOEB B E B ATRE
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MapReduce

» MapReduceE7F /L

- GooglehMEFET 5. KRET—F DAFINIEICHFHE U
7A€ FIL

- TLA—=KRIEHITUBZELS &, LIEBRHKRIET—
A\ A5 E FR

c ANMT—%1F. LOA—KFRDES

- F7AT7 S AL, LTD2DODNIEBZERE

- Map: Ld—K—(key, value) DES

- Reduce: (key, value)DEE—H A

- BRBLO—KRICHT ZmapiBEeE. Bixdkeylcxd 3
reducelLIBHIEFISEITAIEE

B23EBAL7 AV MEHINTAOT IV THEER
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GXPDMapReducelsE
» GXP make EICEBEN=MapReduceiLIE%

o INTAH 3

FlEm

1fkIc. GXP Higt9 35 Makefile %

include 9 %727 THIARIEE
- GXP hEIKIRIERS ECTHEIL
» DAII1ADES
- Makefile &. mapper, reducer 7ZE DWW DD D/
SRRV T ZELET

B23EBAL7 AV MEHINTAOT IV THEER
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GXP MapReduceZ {9 2 Z#

» include $(GXP _MAKE MAPRED)®DgijIC. LLT®D
THZHET D
- input=AA7 7L
- output=HA7 71L&
- mapper=mapperad~¥ >k (ex_word_count _mapper)
- reducer=reducerd¥ Y~ k (ex_count_reducer)
> n_mappers=map 7—H#(3)
- n_reducers=reduce 7—H#(2)
o int_dir=FE7 71IVBTFos LI KJ%
- HABEEFIZ S (output) int_dir
- keep_intermediates=y®D;. FE7 71 ILZHZEL
- small_step=yDE. #lIHDWRAFT v T TDEIT
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GXP MapReduce®{EFH!

» f5ll(word count)
- Mapper: Ld—K—(EgE1, 1),(E&FE2, 1),
- Reducer: #hZndkeylc DWW TvalueDflZ
- LI FDMakefilezEWT. gxpc make -j bar #3217

95
input:=foo
output:=bar

mapper:=ex_word_count_mapper
reducer:=ex_count_reducer
n_mappers:=5

n_reducers:=3

include $(GXP_MAKE_MAPRED)

» B DMapReduceP® /NS X 75N %E BHE
btE3ZE&HAHE

s

E3EHALFAYY MESEH IOV S IV IEES 91



=y al)

y TFPAMIWWIARATLARYITERBIVATLL
- Oakleaf-FXICEEDIEHZEFAISIET, LD
X AT LDFIED AIEE
» make, Makefile

- make, MakefileZz fl 3‘%’:; bl G
{ER I 2 53EIa V1 ILD Al EE

y WEFND—2 7 O—0E

- make -J7Ci
- makeZz}

VAN

151|303

395 E&T. KM

& RITAIHE
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REEFCTZE

55l ICmake LR %= 21T HE
ik UTcGXP make%z#|
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