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» FEFS(Fujitsu Exabyte File System)
» Lustre 77 ALV AT LEAN—XIZELENFHFE
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FIR AT g2 288k (quota)

» EEI7AIVV AT LI BAA F=ETIIL—TIZx0L
THRIAREER =D HIR (quota) hidH 5

» RYBR=EDIHEZEIT K (show_quota)

$ show_quota

Disk quotas for user t00004

Directory used(MB)
/home/t00004 194,229
/group/ /t00004 0
/group/gv52/t00004 101,520
/group/gv56/t00004 0
/mppxb/t00004 202
Disk quotas for group gc26 gv52 gv56
Directory used(MB)
/group/gc26 8,732,088
/group/gv52 131,701
1,481,982

/group/gv56
I

1imit(MB)
204,800

Timit(MB)
57,344,000
8,192,000
8,192,000

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

nfiles
971,278
273,851
233,079
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» Jcreate tar.sh 774 JLE
BESN=HDI7A LB SN F-targz 7 71 ILE1ERL
» 3T RI1) Tk extract_test.sh(pjsubTEITT S)
extractBI#K (extract T4LIK1))
BELETALIMIZT7AIIVERHL. iERRBZEZRTR

PIM_O_LOGNAMEELWIREBEZEHIC, A—FEZABMEIN TS
-l "test.tar.gz ..."[XRT—I T D= DIETE (Eih)

» T7AIWD AT LDquotaZtEZET SIZId . show_quota
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» Ifs setstripe -s size -c count 774 JL4

» size BIZcount [ADOSTIZE>TT—2E N EHIECE T HEXTE
[CLI=ZZEDIT7AILEERT S

(lustre_stripeT 4L I CZTERLEZRVY TR HYET)

$ 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, 35.6352 s, 121 MB/s

OSTHEN 1 DIHEDEZAHEEE

$ rm /mppxc/t00004/4G.dat

$ 1fs setstripe -s 1M -c 50 /mppxc/t00004/4G.dat
ANSATREDEE(SOEDOSTICT —H &2 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
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» JAERE seek & read/write
» TAEREBDI7AIVKRAUFZFIAL, mHEZTEITO
» MPI_File_seek, MPI File read, MPI File write

» HRBIA VR

) 7DtZﬁ:0)77'f)l/7|'\'f/9€’ BT GAESHIBMERXTE
FLLENSEZAD

» MPI_File_read at, MPl File write at
» FEHRT VA (ER)

» TOLRDHHEEAMELBELEL, 1 T7LNETEMHIZT
HERF S

» MPI_File_set view
» £BTFAILRALZ(LIR/IEE)
» TACRERTHESINST7AMILRAU2Z AW IHRAAL T

» MPI_File_read/write_ share



774D open & close

» IARTDETIVLIZDOWTHIARIZTI7A )LZopen. FlIA
&1 close TAHAMLENHS

» int MPI_File_open(
MPI_Comm comm, //A=a1=/7—%3
char *filename, //1Z2{E 771 L4
int amode, // 7 7 ZAE—F (GiE, EEHE
MPI_Info info, //32Z= N0 11— 'U‘b‘b@t/F
MPI_File *fh /[ 27 A ILINES

)

» int MPl_File_close(
MPI_File *th // 77 A )L/\ S
)

24




70t A1 seek & read /write

y» JORRBDIF7AILIRA 3% s
= — erine
FAL, ZAEEHTITO MPI_File fh;
. - N S — MPI_Status st;
» MPI_File_open T/ \URTE | oo
Hy 1? int bufsize = sizeof(int)*COUNT;
. <= MPI_File_open(MPI_COMM_WORLD, “datafile”,
4 MPI_FlIe_seek Tn)bﬂ%%? o MPI_MODE_RDONLY,anIlPIiINFO_NULL,
NZHEICRE(TAERE &)
—_ vk =~ MPI_File_seek(fh, rank*bufsize, MPI_SEEK_SET);
1= =30 ) ) MPI_File_read(fh, buf, COUNT, MPI_INT, &st);
» MPI_File read/write Tt MP_File_close(fh);
==
=

» MPI_File_close TI74 L% seecling

L% 1]




MPI_File_seek/read/write

» int MPIl_File_seek(
MPI_File fh, // 27 A JLIN RS
MP|_Offset offset, /74 Tty & (/N1 1)
int whence /38 TE Fi% (v k&0 #1555)
)
» int MPIl_File_read(
MPI_File fh, // 77 A LI\ RS
void *buf, /e IA A/ NV T F7IHRETRL A
int count, /7 —3 DT &% ]
MPI_Datatype dt, /7T —3 D E!
MPI_Status *st //#2 T {REEDIR{E

p
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EZAHNVITDEETRLRETRT



AR Z 72> b

» A SRR EZEELL

NP = M N #define COUNT 2

75\ ba %:&d—-’ MPI_File fh;
» MPI_File_open T/\FT% | MPLsawss:

Hy '?=E']= int buf[COUNT];

. . = int bufsize = sizeof(int)*COUNT;

4 MPI_FlIe_read/ write_at T&it MPI_File_open(MP|_COMM_WORLD, “datafile”,

J%E:S MPI_MODE_RDONLY, MPI_INFO_NULL,

= &fh);

» MPI_File_close TJ7 1IL%E MPI_File_read_at(fh, rank*bufsize, buf, COUNT, MPI_INT, &st);
Fﬂ L;é MPI_File_close(&fh);

» ITANRAVADERET
bfd:l' \ sizeof(int)
» ALYRFIBRDNAT ) YRT i
045 LIZE




MPI_File_read/write_at

» int MPl_File_read at(
MPI_File th, /77 AL\ RS
MPI_Offset ofs, //A 71wk (/N1 )
void *buf, //FZEHIAFA /N T 7 FREETFL A
int count, // T —2 M [ &%
MP|_Datatype dt, //7T—3 D E!
MPI_Status *st //#% T IREE DR {E
)
» MPL_File_write & read ERBICEI8L. e iA A/ N\ I 7HR
MNIEERAHNYIT7DEETRLRETRT
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UTDEZRTIEE (T74JLKE 0,MPI_BYTE, MPI_BYTE)
EE: IJ7AMIVDEENOHERARIETHAX (1)
BRT AR . TA3T70EADEKESL (MPI_Datatype)
0 77AMIVDA Ty EALIZHES
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MPI_INT % & D MPI_Datatype %
A—YEHAIEE
BYES—aIVYNELVSFIREES
MPI_Type_contiguous
RICEAREZERILAND
MPI_Type_create_resized
BORYAXZEESR
BorigIcRBZES

IR (I7AIVREETIY 1T 11
HATITEHRLTLD)
27 AL A RIE D=L /N MEE
RIS EBOERT —2BEEDHI
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I7ANETRAHBFORBRMAXZEMES
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MPI_Datatype filetype, temptype;

MPI_Type_contiguous(2, MPI_INT, &temptype);
/[l MPI_INT 28 DT —45%! temptype DERL

MPI_Type_create_resized(
temptype, //#L5R T D

0, /R DT—2BIAGIE (FRH D StemptypeZiEDH D)
S*sizeof(int), /IR A ER T A& (RTEEB/NAMEGL)
&filetype // FTLULVE D&KL

);

/I temptype MEAIZ3EDint FDREEERK

MPI_Type_commit(&filetype);
/I Datatype M3k
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» TOEADHHESARENET

ZEHL, 177M4ILNTER
(27O RT S

» IRERDER (RIR)

» MPI_File_open

» MPI_File_set view T77A4JL
E1—DER

» MPI_File_read/write Tgtd*
=

» MPI_File_close

y COBFEITIZI000{EDint &
buf [ZEEAIAL

MPI_Datatype filetype, temptype;

MPI_Type_contiguous(2, MPI_INT, &temptype);

MPI_Type_create_resized(temptype, 0, 5*sizeof(int), &filetype);

MPI_Type_commit(&filetype);

int count = 1000;

int disp = 0;

MPI_File_open(MPI_COMM_WORLD, “datafile”,
MPI_MODE_RDONLY, MPI_INFO_NULL,
&fh);

MPI_File_set_view(
fh, disp, MPL_INT, filetype, “native”, MPI_INFO_NULL);

MPI_File_read(fh, buf, count, MPI_INT, &st);

MPI_File_close(&fh);




MPI File set view

» int MPl_File_set_view(
MPI_File th, /7 AL\ S
MPI_Offset disp, //ZE (/N1
MPI_Datatype dt, /B & T —4%E!
MPI_Datatype filetype, //77 1 JLE!
char* dtrep, //?—Qifﬁﬁ/
MPI_Info info //EREADI—HF MoDEV R

)

» T—ARBEBEARIZKSAIHRIER E
“native”: AE!) LERICETHDRIE (A[HEHLAGLY)
“internal”: EICMPIEZEZF| B9 5 LTHAEN RV EED L
“external32”: MPIZ%| B9 RV EREE N Z UV
ZDIENHHH5>MPHUEHREZTS IR

32



MPI_Datatype filetype, temptype;

» HMEICHYF/LIETILELT

MPI_Type_contiguous(2, MPI_INT, &temptype);
) % E% j: [5 'g" - t '670 | tx .ﬁ MPI_Type_create_resized(temptype, 0, 5*sizeof(int), &filetype);
[: _U. ,r 7 U “J7 ‘: éj\%“ L/-t 7—_“_ MPI_Type_commit(&filetype);

9§§ﬂ: N int count = 1000;
AL int disp = rank*sizeof(int)*2;

y ITRTO JTOtEAMN RIAAI> MPI_File_open(MPI_COMM_WORLD, “datafile”,

7\\(“5* 5& F % 17 :) — L 7f)§ % R MPI_MODE_RDONLY, MP|_INFO_NULL,

RJC = &fh);

TATEEFIE. ...

: MPI_Fil i
4 % | /-\ H:'. j] a e?;e;._s\;e l‘v';lgl_lN'I', filetype, “native”, MPI_INFO_NULL);
. +
’ ;?ﬁ i% g)]f%g? ,r ) l//\ 0) %I:I MPI_File_read_all(fh, buf, count, MPI_INT, &st);
E-2 o

» MPIZEZE(Z. BIFFAH IZ1TD | MPLFile_close(ah);
TWWBHEWSEVMEEZ | &i#
femTEHMELNGLY




EH7 7 A NVKRAL ¥

} 1 70Dtx®§i&i%@]1? ;fl;;leﬁne COUNT 2
Ao OERDZEAES(C Lt
'Ri & ?— é int b_uf[COUl\’lT];

. MPI_File_open(MPI_COMM_WORLD, “datafile”,
4 M PI_FI Ie_open MPI_MODE_RDONLY, MPI_INFO_NULL,
» MPIl_File read/write_shared &4h):

MPI_File_read_shared(fh, buf, COUNT, MPI_INT, &st);

THEEFHI7A) LikA 2% MPI:FiIe:cIose_(&fh);
W=AHNZTS

» MPI_File_close

AT

» SRIAHE 7
» MPI_File read/write_ordered
) 7/71",5'»:1)[.
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A= VE VPN -
» MPI_File iXX < MPI_Wait
» MPIl_File_ XX begin < MPI_File_ XX end
» (XX:read, read at, read_all, write, write_at ...)
» SESFRIRERZRAL-IGRE
» MPIl _Type create darray, MPl Type create subarray
Ik
T7AIE2—ZFZRW=DYLAAADT IR
» MPIl_Type create indexed box
ARATFZFAIVT IER
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» RAF—UU T ERAT HI5E . SaT DEARTALIM I
BAEFETALIR)EEXEGDSTALIMNIIZES

_ S3TETE | $PIM O WORKDIR $PJM JOBDIR
T4LIKY)

FERXRT—I25937 A A A
ATF—o05937
(EEETIL)

2F—SLH ST
= B/rank
GEXBETIL) L A R

» ADITEARTALINY
» B:/work/jobname.jobid

» FERT—UUT UaT TIL. Iworkljobname.jobid&L V3T AL
ZANIES (303 (AR

B A B



» XFETIL
y Da7AQIHTAEANRILI7ZAILIZELTAR A
y SaJATRI—74ILEHE

Process O

job.sh.12345




I ETI

» AHADFEEZEITHI=H. P3TAD
ST AERANELELT AL I TREIT

job.sh.12345

Process O

y a TRV TR
ICUA R 2EN9
HZETOIEHE
EFIILTDELT
A AT B

#PJM--mpi use-rankdir

p 4u

Process 1

Process n




AT —=VA DX T ay
» #PIM-T “srcfile dstfile” « [ 117 1HNE
» srcfilezedstfilel “RARIERBLTRAT—UAY
» #PIM-TI "srcfilel srcfile2 ... dstdir/"
v srefilezdstdirT 4L M)IZ(FEFRELUGITNIEERLTO)RT—
Ay
» EDI LA
» #PIM-D "srcdir dstdir”
y sredirA R DI 7A )V EdstdirT 4L ORI Z(FFELEITHIE4E
BLT) AT—o4Y
» srcfile sredirae X INRAIEELIZEEEOATIHRATAL
JRIDERICES




AT —=VT I NDFTar

» #PIM-0 "'srcfile dstfile"
» srcfilezedstfilel “RARIERBLTAT—U7 Ik
» #PIM-0 "srcfilel srcfile2 ... dstdir/"

v srcfile*ZdstdirT 4L MIIZ(IEELRITRIEERLTO)RT—
Tk

» EBEDI/1HW78
» #PIM-E "srcdir dstdir"
y sredir AT DI 7AW adstdirT 4L R IZ(TFELZ T IEE
BLT) RT—U 7k
v dstfile,dstdirE X/ NRIEELI=EEEVaTRATAL
IR RIZES




IR T 7 A IV A DIERE

» UTDOREZFEALT, ZT—/J7 DI7AILRIZTT
JIDZEEEHEHEMNTIEE
> 7
» 371D
» %n
y 3T
» Jor
y SUOBSEFERFETILF AR
» %03rDFRIEIETE L AT EE(rank=1 D FF, 0013F)




ATF—=Vr/Va7Hazr

» pjstgchk
» RT—UV0EKXDXEFIVY
» pjcat [-e | -o] -f
» BEHA-I5—HADERTR
» -fldtail -fERIHRD BN (ML TERR)
» pjlist [-a] [-]] [-R] JOBID [rank]
» DATRITHETALINIDT7AIVIRALDERTR
» pjget [-f] [-p] [-r] JOBID [rank:] src dst
» DATVETRTALINIEDT7A)LEIE—
» fIXBAFEIT7AILZHIBRL THLIE—
y -p,-rlEXecpaAT Uk EREFR




AT — V7 ELTH 1

» MPIZ O S LFETL. O 2237 IDMNDLN=T4L Y
NIICRET S

#PIM--mp1 use-rankdir

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

mpiexec --stdout-proc stdout ¥
--stderr-proc stderr ./

45



AT —3 V7 ELTH 2

» MPISU O EIZRLG B T7AINBDT—2ERT—4
9B

#PIM--mp1 use-rankdir

#PIM "program ./"

#PIM "rank=0 master.dat ./"
#PIM "rank=1- ./

mpiexec ./program ..

> 7/7§vali$ul'c? T AHENTES
Z 3 rank=N1-N2
o NIZBREF:0

o N2ERRE:-MPIT7 Ot X 2-1
46
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» pjstat -s 371D
» 237D, KYFLLVIRREEZIHERI SOk
» O3TIDEFEELLGWVMGEIEETHI-ETHO. BFDITA
THTIATHXR

» pjstat -X 371D

y ETHROOITO/—FRENYHE T, SUVENY Y TEERET S
vk

> pistatlZIEMLICERRRGA T avNH b, Cho S DATavid
man pjstatPA U TA R F 1AV RESRDI L,



pjstat -s OH

Oakleaf-FX scheduled stop time: 2012/06/29(Fri) 09:00:00 HOLD NUM : 0
(Remain: 2days 17:26:40) HOLD TIME : 00:00:00 (0O)
JOB START DATE : 2012/06/26 15:33:07<
JOB ID : 288534 JOB END DATE -
JOB NAME : STDIN JOB DELETE DATE (REQUIRE) -
JOB TYPE : INTERACT JOB DELETE DATE -
JOB MODEL D NM STAGE IN START DATE -
RETRY NUM : 0 STAGE IN END DATE -
SUB JOB NUM - STAGE IN SIZE : 0.0 MB (0)
USER : t00004 STAGE OUT START DATE -
PROJECT : gt00 STAGE OUT END DATE . -
RESOURCE UNIT : oakleaf-fx STAGE OUT SIZE : 0.0 MmB (0)
NODE NUM (REQUIRE) -1
APRIORITY ;127 CPU NUM (REQUIRE) : 8
PRIORITY 1 63 ELAPSE TIME (LIMIT) : 02:00:00 (7200) <DEFAULT>
SHELL : /bin/bash MEMORY SIZE (LIMIT) : 28672.0 MiB (30064771072)
COMMENT : DISK SIZE (LIMIT) : 240000.0 mMB (240000000000)
LAST STATE : RNA e
STATE : RUN NODE NUM (ALLOC) : 1:1x1x1
PRM DATE : 2012/06/26 15:33:07 MEMORY SIZE (ALLOC) : 28672.0 MiB (30064771072)
- CPU NUM (ALLOC) : 16
MAIL ADDRESS : t00004@oakleaf-fx-6 ELAPSE TIME (USE) : 00:00:12 (12)
STEP DEPENDENCY EXP : NODE NUM (UNUSED) : 0
STEP EXITING WAIT MODE 12 NODE NUM (USE) 11
FILE MASK : 0022 NODE ID (USE) : 0x030F0006
STANDARD OUT FILE - TOFU COORDINATE (USE) : (8,4,0)
STANDARD ERR FILE . - MAX MEMORY SIZE (USE) : 0.0 miB (0)
INFORMATION FILE : - CPU NUM (USE) )
PJSUB DIRECTORY : /home/t00004/private/ USER CPU TIME (USE) : 0 ms
FILE SYSTEM NAME : SYSTEM CPU TIME (USE) : 0 ms
APPLICATION NAME : :submitted on oakleaf-fx-6 CPU TIME (TOTAL) : 0 ms
ACCEPT DATE : 2012/06/26 15:33:05 DISK SIZE : 0.0 MmB (0)
QUEUED DATE : 2012/06/26 15:33:06 1/0 SIZE : 0.0 mB (0
EXIT DATE -~ -------mmmmmm e e FILE I/O SIZE -~ - :-0.0oMB (0) -
LAST)Hqug USER EXEC INST NUM 0
EXEC SIMD NUM : 0

TOKEN



pjstat -X O Hi

y Bl—/—FKIZIZE—ONODEIDMAR RSN D
y 2/—K. 878X (I /—KH1=Y4T70+ER) DIEEDH
$ pjstat -X

JOBID
288538

X
>
Z
A~

NODEID

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

NOUvIb, WDN RO



3.2 A4 F 7Y a O
» pjsub -L node=2,rscgrp=tutorial X7') T+%
y AV TRADERIZEE 5T tutorial )V —R T JL—T D2
/—FEERALTET
» DATAV)TNMZENWERDLY, ARSI/ VB MTIERE
LA TS a>dIEF50MEEIND
» MALFZROUTHIRBABEINHEEEFEDATIIVHE
F5HHENHS
» pistatAV R ZEFEOTHERINIXELLMERAFLONDS



» pjsub -L rscgrp=tutorial,node=1 AT FZFEITL. Z%
A BIZ env|sort; sleep 30 AALTCtrl-DF—THT

» pjstat -s CaFfllIEEZERE X

» 3T T . STDINONIZH AN -NBEHRE L
EDFITRBELZHMERESNTLNS D
env Z mpiexec env [CEH G 5L, EDKITIRBELE A
ESNDHh
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fAEn 2
y FBEAINSEZ D37 R5YYTROT3TAIESTDIN
12725 (-NA T3> TEEAHE)

» 37N TIE, TIHREIREZHMNERESND
PIM_ O TIREAIRIEBEZHIZ(XL. pjsubL=IRIED EHRHHEHH
Y (5

» B2 MPIZORXATIL, FLIB F£f=IXOMPI TIRZES
IRETMMERTEINSD

52



y RITSNT=03T D/ —F#% NODES IRIEZ 2. £
JOEX#% PROCS RIEZERUIFRTE T HICIEES> T
(XKL VAV

ek
MPIZOY S LZETINITLEDERITHMS
eval ‘echo x=1" ZZE1T9 5L VIIEH xIZ | NHRTFEND

\ - A.
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e 3
» IRIRZE D ER A
FLIB. NUM_PROCESS ON_NODE
/—EH1=YDMPIZTOtR (D FKIE)
OMPI_UNIVERSE_SIZE
EEEDEELE/ —FHDFE
OMPI_MCA orte _ess_num_procs
MPIZ O+ X%
» INVFOITREA RS T4T7PITATIE. mpiexec
EITEDVZAL IOV IIA—FDEMENELZDLD
TIEEITHIL
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4 A7 T7vad
BHOOCITORTETDIEFEEFROERGFEZREIETE
A RE
ATYIToFTFER ST OoaorolEmsh. 97
AT IERIRIZETSINAZ EIE ALY

pjsub --step --sparam "sn=1" step|.sh

[INFO]PJM 0000 pjsub Job 12345 | submitted.

$ pjsub --step --sparam "jid=12345, sn=2, :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:|" step4.sh
[INFO]PJM 0000 pjsub Job 12345 4 submitted.
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AT 7Y a7 DELTH

step2

» IKFET DY T T IORTIA—RH0LS
D5 E (ec!=0), B EBRIUKTFI ST
37§ N T% (after)HIFR

step3

» IKETHYIT DT 22EBREILEROY D
D3 7)DET A—FH0LUSN DIFE (ec!=0) .
KEFEEFRICHIDOLT REDOYTOITYT
N TZHIER )

step4

» IKFTHHTOITIORTI—FH0DS
& (ec==0). B 7% HIFR(one)

pjstat —-EC. Y7 VaJzRERAL TR I8
BT LEyangald.pjstat -H -E




make®DFi|H
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make
TS LDREN AV INAIIVEERIETBHY—IL(VYTR
J)x7)
RENHOI=T7MINDHEBFIAVNAINT S, FDIE
E H VA HE
KIRE LT O S LEECEEITESR
AEMIZIZD—HYI7O0—EENEFTIVODY
/N VIZRSY, A DIKFERE R L T, &7
B MRIZIE->TCaAT U RZEEITTES
Oakleaf-FX71= 17 Tld i<, —fRBY7ELinuxIRIED %< THI|

FA] RE

ZNDFEE ZTIE GNU make (version 3.8)Z&EHT S
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Hello, world!

» hello.c

#include <stdio.h>

int main(int argc, char** argv) {
printf("Hello, world!¥n");
return 0;

}
» Makefile

hello: hello.c
gcc -0 hello hello.c

WAR—ZRTCIILGELETEAND

= 4=
P RAT £ —Emake A ETTHEEIRBN?
$ make hello $ make hello

XA (gco)[FEITINALY



Makefile Dk

» =LK B—T I RTFETHT7AIL, AT TR
Y (%>

N—TyN KIFETBT7AIL -
v VR

» makeDELT
» make F—4 vk
y 3= yhEBELTI-15 5 L. MakefileDmZ A D2A— Vb H 5
EN=-HDELTEITEIND

MakefileZ | {TTE M SIEFRIZCR TV THERYIZHIBELI=4—5 vk, &
LSRR



vy FPEFTINDEMN

L UFOLF AR ENBETTUREES
y R—AyRTFEE LAY
» (BT IEDEALRELT )
< ( DEA LRZUT)

y IKTFTH57714IL X B EFEFELGELGE . make X&FFIC
=17

» AXKRZEEITLERDE T AT —2AM DiEHE
[FEE=DMEEFETLARLY




> LEHETZ B

hello.c =17
#include <stdio.h> $ make
void hello(void) {

printf("Hello, world!¥n");
}

main.c
void hello(void); -
int main(int argc, char** argv) { hello.cZ& I A
hello();
return 0; f5l: world! % world!! {Z

1 EXMZ

Makefile

hello: hello.o main.o

gcc -o hello hello.o main.o makeZzH 3£
hello.o: hello.c $ make

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

gcc -c main.c
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SE| L INA )L

» 2[8] H Mmake TREE TLV=C &

main.oD A /N )LIE. mainclZEE NG >-1=HIThHhn
TEhvo7-

» Makefile|Z{&K1FRAZRZEVICEER T AET. ZEN
HO-E - TZEBEaANAILTBIENTES
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HAF PR DAL

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

LT DIGZEIADEREENEZL
' HNEEINIZE

common.h =
modulel .o -module?2. oD BIBRIN-15E5
module2.o a.out

module2.c
module3.o

module3.c



make®Ptips

» MakefileMDIEE

$ make -f test.mk

» RUMT
hello: hello.o main.o
gcc -g -wall -03 ¥
-0 hello hello.o main.o

» PHONYZ—4 vk
.PHONY: clean
clean: (cleanEWIT77MIL B H>TEEITTB)
rm -f hello hello.o main.o

» TAL O )ZEFEEIL Tmake
$ make -C hello2 target (cd hello2; make target&[RIk



A4

ARVEDRID A TE AR—RIZLTZEE .. ED LI
I5—hAHASNDH

PHONY: X WD EZELEUEET, make X DENEIZE
WA HAZEEFERET &L
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y IR0 THT%H, AN—ZIZLT=I5E . “missing separator”
ELVDAYE—DUMRREND
» REBERELREICKYELSZGEEELHD
» KYBULEBEAYE—UHARTINZIGEELHD



e MakefileDEHE X )

» B EROER-FRZIL—ILDEEA

Ny

» Makefile®D &Y 75 ZE 7% EC ik
» KU FRERGH OIS —Hi{EH

b 68



» KATE

OBJECTS=main.o hello.o

SH7TE

hello: $(OBJECTS) ${OBJECTS}THLWL
$OBIECTSET D&, $(0)BIECTSEELZEICARD

» RBARARICSITOEHMDS M (EFH)

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

CFLAGSIE -Idirl -Idir2 -0 -gicEREAINS



makeDBHE Dl 1)
FTLESET ROV RERRLALL

testl:
@echo Test message

AV RTRAT—FRZEEATT S (FRITHERICHE
NHO>THLRODIAYVEZEETIT B)

test2:
-rm filel file2 file3

70



Gt o0

AV R DEH IR
hello: $(OBJECTS)
ifeq ($(cC),gcc)
$(cCc) -o hello $(0OBIECTS) $(LIBS_FOR_GCC)

else

$(cc) -o hello $(0OBIECTS) $(LIBS_FOR_OTHERCC)
endif
EHXADEHEH IR

ifeq ($(cC),gcc)
LIBS=$(LIBS_FOR_GCC)

else
LIBS=$(LIBS_FOR_OTHERCC) MKEHRAIZIXITEOZTIIFE
endif

M ARIgEETALOT4D
ifeq, ifneq, ifdef, ifndef
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y BHEL-SHRAETHATEE
VALUE=$ (subst xx,yy,aaxxbb) VALUEICaayybbh X A X3

CONTENTS=$(shell cat data.txt) CONTENTSIClddata.txt
DHRENMEAIND

SECOND=$(word 2, This is a pen) SECOND=is&[RU

CDR=$(wordlist 2,$(words $(LIST)), $(LIST))
CDRMHLISTG)Z% BLEDREED!) AN AINDS

» D BEEZRD B
» dir, notdir: T JL M dirname, basenamel Z{LL 1= ENE

» suffix, basename: L5k FEZ N LN DB IZH TS
<1 )L MDbasename&(FED

» wildcard: DML D—FZER



FIRTS R

H—y NG IRIFET71 IV B R EICEBRIN D5k
REEDHD

S@ H—y k£
$< B DIKFI71IL
S? =Ty LY LWMKEFET 71
S+ IRTDEKEFET7AIV
_ CC=gcc
hello: hello.o main.o OBJECTS=hello.o main.o
gcc -o hello ¥ hello: $(OBJECTS)
hello.o main.o $(CC) -o
hello.o: hello.c hello.o: hello.c
gcc -c hello.c $(CC) -c $<

main.o. main.c main.o: main.c

. gcc.-=C-main.c $(CC) =c $<



ROV —)b
WELI/N\Z—2([2yFLI=navT U rEETT S
%.0 @ %.C
$(CC) -c $(CFLAGS) $(CPPFLAGS) $< -o $%a@
ik o [ FR ¢ [TIRTFT B

hello: hello.o main.o

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

gcc -c hello.c

main.o: main.c CC=gcc .
gcc - main.c OBJECTS=hello.o main.o
hello: $(OBJECTS)
$(cc) -o %@ $+
%.0: %.C

$(ce) -c %<
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EROFMY A I 7

DATE1L = $(shell date)

DATE2 := $(shell date)

DATE3 = date
» DATEI

y SEREINS-UITdateNEITINS (BRIFFTMIT )

y RITSNDEAZIVT IR IN(T I3 PEITINSHI)
» DATE2

y (BERINGLTH) I EZITdate DN ETEIND (BHINEHH TV

(T IEBEEMLALY)

y RITSNDEAZIVTIIRZIN(T I3 NEITINSHI)
» DATE3

» = AE date’ ELVOXFIIDABEHINSTZ(T

» dateMETINDADIIRET I aAVNEITINSES




LI TMDJL—JLDATEI Z#DATE2,DATE3[ZZ B L TETH
&Ko 2DechoDH AITEWNIH A ?

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

DATEI,DATE2(X. —R I H5EHAMNELTHAN. £
TNIEENEDENERBATESLMN?
DATE4 := date

(TENERCEEIZG DD

76



» dateAT U RTZIFTTIZBRIELLELVAA H MY IZLUL =8, B
TOIOIZLTEHRETESF
» KYHIM VDB TERT (+%N TH/ BB D EF)
» dateEITHIZOSVEH DTS
» RITHIBEZZTINT 5., BZIRRE1Isleepd

» lab5/2

» datel, date2: A IIZBHRNZZERHIHKALTWNS, EITTH
OV ERTIITHSFREATERINTILS

» date3, date4: EITHFIZHK A
» date2: —E B OETEIZEEZEITILALY
» date3 = date4



» wildcardBA M Z{E AL TLUL T DALIEZF 1T OMakefileZF0
&k
» AAT—E2DHFMN52009F88 LA DT —2EI1TELET S

» AT T—2DEHk
» AAT7AILAIZCEFNEFENTLIS(YYYYMMDD.in)
» HAT—RIIILERFZ.inhboutlZEZ. ABRZIE—T 5



y test: *LouthB.%.out: %.inEWLNSIL—ILHE
J .éﬁ’bé
» *Lout: *.in DTFIZLavELT.cp *.in HELT
Nnd
» sh(bash)DIFZE . *inlEFEIT DERDIF7AILICEF SN,
*outlZIFEELLEWLVE=O ., BRIXENT . *outDFEFEELS
» FERELT.EHDI7MILE *outELNVDTALYRIIZOE—
95T KRERY KBTS
» WildcardBE £ Z 5 FHL 7=l (test3) TIL, IEL LY

OUTFILELISTAAE R ENAT= . AAT7AILDEL[E
D cpaAT UM ETEIN, ELWMERMNFOND




makeDtH (makeZfii - 723465 QLEH,
GXP/GXP make®FH)
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Mz ALBE A~ D i

» makelIARBRIIZITZT—OOO0—FEEZDETIVUY
VTHD
» AVNAILUSIZENANALGIENTES
» makeZ{FD L TOEFILGT R
y RITIHAVUFDIRFREZRZEGEIZE R ol g8
» FEEZIF]ME
IKTFER R DT [Imake N B EHIIZITo TS
»Wﬂﬁﬁ
B TERELTEH, makeLEB(IRENOETLTNS




» make -7 [Z&BiAiF{E
s FESETAAAITURE R D TSI
» ARTERRIR DR (X make NBEEIIZITo TN D

all: ab
a: a.c —
ELE;
$(cC) a.c -0 a oo
(€O =17
b: b.c BAE

$(CcC) b.c -0 b




Wi A make D EE DA

/
_ ﬁ"‘, sh — 3PN
- CRELREET
EFICEITTS



WA makefdi HIRF O H: B A

» make -j mKIMLFHE
» X ANMFETHEELE-HETRBFIZATUVRNEETITS
y I KMiFIEDERKIEIL 4096 (RHEL6IZEH T2 Hl#9)
TNULZIEETHE | ZHEELEIDEAGEIND
» BIELTI-5E . AlReGRYRBIFFIZCOT R ZEERITT H()
» make -j AEEIZEMELEZLMGE
» MakefileDEZA DEIE
i NOLr e S EA
RIZD—BFI7AIL
y JY—XARE
FRAE)OCTOLRENSTES
BRAMS EEZEYIRETIDENDS




b e e

H A DIRTF B AR

B R make DEITIEFZIKTFELT- Makefile DFEIRZL
TILUNMF7ZELN

ED3—T I olEEFICREBEINSZEITIKFELT-
Makefile D {51

all: 1l.out 2.out
1.out:

sleep 1; echo Hello > 1l.out
2.0ut:

cat 1l.out > 2.out

AEIFIKFEFRZHTITOLELHD

(wrong_makefiles/wrong1.mak IC, T TEA L7 Makefile B’HYFT)
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R AD—F7 7 I

» R make EITIERFZ{KFET 5 Makefile D Al 75151

 BBO—BI7(ILEERTHE, LHIRTHICHET
%

RITTEELTHELWMER MR ONGLAEIREELA H S

all: a b
a: a.c.gz _ |
gzip -dc < a.c.gz > &
$(CC) P&, tmp.cHERE
b: b.c.gz B —>RE5HH]
gz1gp -dc < b.c.gz > S« SEERGES-10
$(CC)

(wrong_makefiles/wrong2.mak |, ZZ TEH L7 Makefile A4 F 1)
86



» Makefile

FILE_IDS := $(shell seqg 1 10)
FILES = $(FILE_IDS:%=%.dat)

all: $(FILES)

%.dat:
sleep 5

touch %@
y BEO%TEDLZELG S E D K7 Makefile| 27 5 H

» make & make -j DEITHREZLERE K



fFn 7

test.mkIZHFEE M EFHI. test2.mkiIZEBHEBZBD 771U
=FHELT-

time make -j BUEEIT NILAEHEEZLEELTEHRITES

BRAR TR

! 5”1

E TR L THTULEEE-L
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) — K TWAmake

» Qakleaf-FX MBS, | /—KTHEZ S CPU 7L 16
=T
» BHO/—FEERINIE, KYKSADLEZITIC
EH A EE
» makelFEEH/ —F&E{Eo-ME (XL TULVELY
» GXP make Z{H A9 HLEZ/—F T 5 make ZE1T
A BE
» GXP make (%] )L GXP &E—#EIZE AN TLNDY Ik
k4
» Make DALIE%E T RA—J)—H—E DAL F|MNIBELTER
/—RTETATRE
y B/ —FTI7AMILDBEFINTULNAZEDFHIR




GXP

i 5 D ERIRIBZ B EICIRST=6D ., MRS )L
2HD/—kDAEZZUT14T1EF A

il 51|77 —-278—0DE1T (GXP make)

LUVEER

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

AryrA—KAE

$ cvs -d ¥
:pserver:anonymous@gxp.cvs.sourceforge.net:/cvsroot/gxp ¥

co 9xp3 e CAELSDI=/ A REBELETCIExET
Oakleaf-FX EDA 2 A+— )L 5k
/home/t00001/public/gxp3

| LI

90



» HEHE/—FTTF—E2 7O X(GXPD)E {2 E]
» /—FEE L. GXPD DIEENHEZEIETE (use)
SSH, PBS, GridEngine M\ F| A 88, #Lh3EH AT BE
» /—FEEZIETELT. GXPD Z#CEj (explore)
» e(execute) AV TA—HTOEREHEE)
» EEER=IE—FD/—FZIEE 8

- / ~o
use RSH ¢ \\ o

/
\ \

, /
explore SSH —_— et
execute ToRQuE\_ 7 T



N FT aTHNTCXPZHiHT 5

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

NODES=./—R#{

/—REERRE —

gxpc --root_target_name head

gxpc rsh yvy %targetk% %cmd% Lt +
gxpc use YYY head node %/ I\TGXPD%*@-@J
gxpc explore node[[1--$NODES]] |

gxpc e 'echo $GXPC_EXEC_IDX hostname ' \\
S

gXxpc quit :Ivyl\@gg{ﬁ- -




Oakleaf-FX E TGXP2 R 3 5

» Oakleaf-FX Tl&. 7ALXELEIZ rsh &2 {FH TS
-6 .MPl JRLRABRHTEHRE TS

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

redirect_serverz/\v7J

mpiexec redirect_server & — 7S5y KRG E)
NODES=" getsize « /—RNEAEEE
gxpc explore node[[1--$NODES]]

gxpc cd pwd

gxpc e 'echo $GXPC_EXEC_IDX hostname '

gXpc quit

redirect_client shutdown <—redirect_serverxf& T
wailt



K 0 BRIL IR

» AESNT=. FEH{E M oExplored 4ECAETEEITY

éZ’J'J7I~ RTUIBEETITHERIYTNEFRHIT
X, KYURSHEIZEE b A BE

#PIM -L node=4
. /home/t00001/public/fx10_gxp/gxp_init.sh

gxpc cd pwd
gxpc e 'echo $GXPC_EXEC_IDX hostname '

. /home/t00001/pub1ic/fx10_gxp/gxp_finalize.sh



GXP make

» make CEITINSABZFIATUFZGXPEEHTELT
y ATV EMAEDLE T, /—FIZE A > TmakeZ it 5
RITTHEMNTED
) B/ —FTIZFAILDNEFEINTWOIBLENHD
» gxpc make ...
» .. [2IE . GNU makelZB T TEMTEDL T RTDA T avsE
BT EMTES
» Oakleaf-FX TDGXP makeDE1T

» CPUBD BEIEIFICKRIRT 1= FERTAL IR EIZL
TDRZAETexp_js.conf&ELNDIT7AILZE4ERK

cpu 16



GXP make®#E DL HLA

mksh g per | OVY VR
mksh 4 N gxpc — OY VR
xmake |/
L GNU mksh AT gxpc avw VR
make 91_5 <
%

b Pa1—S BT BT ETTENRDS £33



GXP make YU 7ZNWA2Z VY 7 b

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

. /home/t00001/public/fx10_gxp/gxp_init.sh

GXPDODi#EE) —

gxpc cd pwd
gxpc make -j 64

il Fllmake DEST

. /home/t00001/public/fx10_gxp/gxp_finalize.sh
GXPDD# T




» UTFICHARSI 5| NEFRITE K
» WIEBOARE
y BEDANT7AILHE B(in/inpXX-Y.dat)

» ANT7AILTEIZ, TEORABITHLTIE 1Z1TL DD
H N7 74 IV LT B (out/outXX-Y.dat)
ARAT7AILDORARICKY., NIBEEFEIXELS

y ENENDARYIEIRILT, W FH|EITAIEE
» ULTFDENETNDIFEEERRICEHL T, EITHEDE
LDERZEEZK
» MIBFHT774I)ILETORRZ EICETET Hi5E (MP)
y YARR—T—HA—BDER P HEZTITOHE (GXP make)




» HUTINTOY S LDERA
» nolb.cHYMPIkR
make nolb T /\A LA EE
pjsub.sh3T XY TH

» GXP makehR D37 X491 T~ dpjsub_gxp.sh
» make infiles TANT7AILZ1ERK

» Jshufflesh TARNIT7AILORABTEZ vy )L



FA IR OD L

N
v B BEABOHERT.
ERFECAIENTE T
250 -
4
2 200 -
ﬁ M no shuffle
#+ 150 m shuffle
0y
¥ 100
50 -
0 .
MPI GXP Make
BEOE 2L AR HY



=T S N DY RS Ay

REBRERD)
0 50 100 150 200 250 300




Bzt 256

REBRERER)
50 100 150

200

250

300




B HY « v 7NHY

REBRERD)
0 50 100 150 200 250 300




» T7AINDVATLROUITEEV AT LA
» Oakleaf- FXLEﬁ@qH*ﬁ%E‘FﬁTé;&’C FYNEZERZ R
TLDF AL EE
» MPI-IO
» AHADEFTASZNNTOT S LEEREIL
» make, Makefile

» make, Makeflle”é*'JFﬁTZDC&'C\ TEEMETZHERT S
AENA N I)LHVA] EE
y MHIT—H 70—
» make -j T Fl|[TmakeLIEZE 1T A EE
» makeZHhiRLT=GXP makeZF|H 9 & T, KRR I 5
WMIEZE{TE[EE




Appendix
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INT A FAALB(1 /2)

y BHIT/NT AR F) AR % E0 ik A gE
» GXPHVRIET B, /\T AR BI| FH D MakefileFincluded %
» ERAE

) parameters, target, output,cmd ZHZEET 5

» output,cmdld, :=TIXGL=TEZTEET D
NhETUoTL—hELTELRRBASNDS

» $(GXP_MAKE_PP)ZincludeX TH+iAd)
(GXPA 2 Ak—)L5t)/gxpmake/gxp_make pp_inc.mk




RS X FHILE2/2)

» Bl (2% 3 * 4=24B DR RV 7= M 5| EAT)
» LA T MDMakefileZxZ VT, gxpc make -j baz #E1T79 5

rameters:=a b c
2
4 5
7 89
target:=baz
output=hoge.$(a).$(b).$(c)
cmd=expr $Ca) + $(b) + $(c) > hoge.$(a).$(b).%$(c)
include $(GXP_MAKE_PP)

» B2 (FReE8 D ALIE)
» BHONFAZAF|NEDOHEAEHEDFEE

pa
a:
b:
C:

SO WwWRE




MapReduce

» MapReduce®T /L
» GoogleMRET H. KIRET—2D 5| NEIZHELT-7 0
JI3IVTETIV
y ILOA—RIZX T HNEZECE, WEBRNKRRET —2(Z 3
Bl 5@ A
» AAT—RIE. La—FD&ESE
» TAT LK UTD2ODNEZEEER
Map: L O—F —(key, value)DE &
Reduce: (key, value) DE&—H 77

EBRHLa—RITxd dmaplhiB e, BiGDkeylZxt 9 Hreduce I
AVl 51| 34T Al BE




GXPDMapReducelEhE

» GXP make E[ZHEESNT-MapReduce L IHE 2
y INT AR EEFRIZ. GXP D29 5 Makefile ZFinclude 9
1=+ TH| Al g
» GXP WEKIRELGLEZTHEK
» HDRABARAANAE S

» Makefile &, mapper, reducer ZZE DWW DD INSIER YT
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» include $(GXP_MAKE_ MAPRED)DHIIZ, L FTDEH %
BRET D
» input=ANT7AILA
output=tH 1771 )L 4
mapper=mapper~< > (ex_word_count_mapper)
reducer=reducerd< [~ (ex_count_reducer)
n_mappers=map J—h%(3)
n_reducers=reduce 7—H%1(2)
int dir=HE77/ILETALIL)%
A BEEF X $(output) _int_dir
» keep_intermediates=y DK, FfE] T 741 L& H I
» small_step=yD . HIMULR TV T TODET
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» {5ll(word count)
» Mapper: LO—k—(&EEE1, 1),(EFE2 I)....
» Reducer: ZNZE N DkeylZ DLV TvalueD % H 1
» LA D MakefileZxZ VT, gxpc make -j bar #E1T9 %

input:=foo

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

n_reducers:=3

include $(GXP_MAKE_MAPRED)
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