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% wget http://super.para.media.kyoto-u.ac.jp/~tasuku/xcrypt-tutorial-201903.zip
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Script Program
for do-parallel exec

of parallel programs lower layer J
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XeryptD 15 #HUR - AF kG E
S H RS ™ 00—k (Bitbucket)
7Oz MNWebR—2

BEDBRK, BRAHTLE KBS

s DT A—RITITIE, SRETETHEENE(CITHEY
T fdt%‘ﬂ)f“, HEE%E:%OXTL\?: idl:\f:jj'( C%%’C

N—a /)l
 PDFY=a7 /)L (flA\LVER)
« 7—HATWN doc/tutorial/xcrypt-manual .pdf
- —help 773>
S xcrypt --help

S xcryptstat —--help
S xcryptdel --help

https://u. kyoto-u. jp/j6krh 2019/3/12 {‘e’



Xcrypthh I TEH AT L

'%)\/ﬁgf

» Reedbush @E KX
» Grand Chariot / Polaire @3t X

« IR @RIKEN
"B TAUR

R-CCS

~— LT A ETH AR

= Oakforest-PACS@RE X
= Camphor2, Laurel2@R X
= HOKUSAI@RIKEN R-CCS etc.

ﬁ#’LH%OD/ZTA'Cl:J: A AN—)L
YEI7AILDEERIZKY F|FT]
ARV EEITBROEECRLNET

https://u. kyoto-u. jp/j6krh

2019/3/12 {‘e’



? 1’E ﬁE 2 [11R)

https://u. kyoto-u. jp/j6krh 2019/3/12



F{EIRIEEZE@Reedbush

# ReedbushlzO4s 1>

mypcs ssh mylD@reedbush-u.cc.u-tokyo.ac.jp
moduleA—F
https://reedbush-www.cc.u—tokvo.ac.ip/
SIRFAAVNEE D TXcryptFIAAE] IZHES
module load xcrypt/f994ff272£56

SEE OV R L M 199. .. 3£ D) ESCEE DA AT
xcrypt --help module avail xcrypt THEZE

XREILIE, BEIRIICmodule loadandkDIc
(AT 14> z)LhbashDIHE)

vi ~/.bashrc

module load xcrypt/f994ff272£56
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ET700 5 LD%EE
AREETIX, Intel MPI Benchmark (IMB)Z{$5

# flustre/F IV—T&I1—5 4 125 (ReedbushDIZE w»7E)
S cdw

GoogleZ Tlintel IMB github KWW THRER T HER DM D
https://github.com/intel/mpi-benchmarks
gilt clone https://github.com/intel/mpi-benchmarks

cd mpi-benchmarks/src c/
T4 ILbDMakefileldmpiccTaV /AL
make

W = AN Wy S =
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A1) TMERK

# TUTL—FELTHRIAT D=6, YT ILE
aE—

S which xcrypt EELNDOHSNEBELZOTIER
/lustre/app/xcrypt/tasuku-xcrypt-£994f£f272f56/bin/xcrypt

S cp /lustre/app/xcrypt/tasuku-xcrypt-
£994f££f272f56/sample/single.xcr imb-s.Xxcr

# WE(PWFESLEITA2T)

S emacs imb-s.xcr

= YRR FIE . xcr TREFHILIE DALY

= Emacsz{EH&5 51, .emacsIZULTDERTEZELTHLEELL

(add-to-1list 'auto—-mode—-alist (cons "¥¥.xcr"
'perl-mode) )
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imb-s.xcr (B—370 FE47)

use base gw (core); # LUBHZATTHEELEGLVIERS
Stemplate = (

'id' => 'job-imbs', # EFEDOIITH

'exe0' => 'mpirun -np 2 ./IMB-MPI1 -npmin 2', # E{Ta<F
'JS node' => 2, # MPIJHERH

'JS cpu' => 1, # aA7H/MpI1T7OER

'JS limit time' => ‘00:05:00', # 37 OHFIRKFFHE

‘JS queue’ => ‘gueuename’, # F21—Z GEEBEERTIX u-tutorial)
‘JS group’ => ‘groupname’, # JIL—THGEEETIHE gto0)

# LUTFIFEELGL(CaTERTRIEDAYE—UHA)
'before' => sub { print "Submitting S$self->{id}¥n"; },
'after' => sub { print "$self->{id} finished¥n"; 1},

) ;

# Execute the job

@jobs=&prepare submit sync (Stemplate);

https://u. kyoto-u. jp/j6krh 2019/3/12 i@’



a7 DELT

# RYVYTRELT

S xcrypt imb-s.xcr
job-imbs <= initialized
job-imbs <= prepared
Submitting job-1imbs
job-imbs <= submitted
job-imbs <= queued
job-imbs <= running
job-imbs <= done
job-1imbs finished
job-1imbs <= finished

https://u. kyoto-u. jp/j6krh
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037 OFERMER

4 TER=I774ILDHER

$ ls —-1ltr

—-rw-r--r-- .. Job-imbs reedbush.bat
—rwWw-—————-— .. Job—-1imbs stderr
—rwWw-—————- .. Job-1mbs stdout

Xcrypth BEIERLF-23T A9 Tk
cat job-imbs reedbush.bat
DaTDEEIS—HA(CITIHRONSFDIET)

cat job-imgs stderr
D27 OB )
cat job-imbs stdout

Ly FH= o FH= Uy H

https://u. kyoto-u. jp/j6krh
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)M/ —FROEEBEICHIGLTINDY

/ \05}_9 O) '%w I]* AT LD FH (Reedbush,[FA]) . HBEEF, JS_node

EJS_cpuML BENEH

1id

exen

argnh m

JS node, JS cpu, JS memory,
JS thread
*ReedbushTlEJS memoryldFEHEIND

JS_ phnode
JS_ queue, JS _group

before, after

https://u. kyoto-u. jp/j6krh
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D37 ATEITINSIATURNXES
nIXOLLEDEE T, ZOEEI/NENEDH
LIEIZEITEINS.

mIZOLL EDEE. ZOHEEI/NSWOEDIEIZ,
FHESNE=XZFIHA, ZERXYY Texen®D
AlITERFEIND

DATOMNERTIERE: JORE, 278
JOtX, A'YYA4X/TAER, ALYRHH/T
OtX

DAaT7MERTHME/ —FHEEEEE (X)
BATAR CIaTIXxa—4, JIL—T4

AT DFRAERI ST T ERICETT SPerlF
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V4

HIREDHETEIZDOLNT

(FRTAHBVRTLICEST
*JS node [FPaT7THEATSHIETOERH
=JS cpu [FT7OERAH-YDITH
*JS memory [FTAEAH-UDAEE
=JS thread X70EXHT-YDRLYEE

=JS threadld&MEEF, JS cpukRILE

CNHDREBZRSNT, S3TRHYT
Fméfﬁi(eg, 1 select=.)®MDituh
NEEERIND
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Ot RAEZE E (imb-s.xcrxfRsE)

use base gw (core); # EYHATTEELLELIERS
72;

my S$procs
stemplate = (
'id' => 'Job-imbs', ¥ FRED aTH
'exe0' => “mpirun -np Sprocs ./IMB-MPI1 -npmin $procs”, # ZE{TATUK
'JS_node' => $procs, # MPIZOLRH
'JS _cpu' => 1, # AT7H/MPITOER
'JS_limit time' => '00:10:00', # 37 OHFIEHR
'JS_queue' => 'queuename', # ¥1—A (GBESTIX u-tutorial)
*JS_group’ => ’groupname’, # TIL—T% GEZTLRTIE gtoo)
# UTRRERLGL(CaTETRIED Ay E—UHA)
'before' => sub { print "Submitting $self->{id}¥n"; },
'after' => sub { print "S$self->{id} finished¥n"; 1},
) ;
# Execute the job

@jobs=&prepare submit sync (Stemplate);

https://u. kyoto-u. jp/j6krh
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{&IE kRimb-s.Xxcrx 4T

S xcrypt imb-s.xcr

job—-imbs <= initialized

job-imbs <= prepared

job-imbs <= finished

* ZDFFETIEHEETINLLY

= 1dAE—DTITIE, EITEFEDHZEATYITEINDS
> Ty ILFEEFADIdEDTEIBLENRDHD
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VEWINE= VL IV

#oaJRBEFREELTEYoEIL

% xcryptdel --cancel job-1mbs

Jjob-imbs i1s signaled to be uninitialized.

# 2 TORITEBZEN=WMGEITLUT

o

% xcryptdel —--clean

# BR1T&EITIHROIER

Xcrypt imb-s.xcr

ls —-1tr

job-imbs reedbush.batPRITHERMNEFINTLLEXHERR
$ cat job-imbs reedbush.bat

> -1 select= LIEBEANBERBYIZHOTWNAILEFMESR

\l/ o° oo
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AlDidEDIT5

# AV TrERELT, BATHOLAIZTS
% vi 1mb-s.xcr

- 'id"'" => 'job-imbs',

+ '1id' => '"job-imbs-p72"',

% Xcrypt imb-s.xcr

job-imbs-p72 <= finished
i t [CZ--g v LNVE Y78
N S A TS e E R

o)

% Xcrypt —--genid imb-s.xcr

job-imbs 002 <= finished
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INDA—BZDTIAILMED EE

= JS queue, JS _group, JS limit timellfREIANTEIETCRATLEIZCELGS

A AT lA WEIVEE B)7. DARATLZ
97717-){/I~E%%"L@/ TLTENT EEIZLWVENEEEMZLDIEEEGDT, DATLIEDT

# /7\T.L\T77J')I/I~0):L YEREI7MIVER—LTA4L YN [ZOE—

$ cp /lustre/app/xcrypt/tasuku-xcrypt-£f994ff272f56/etc/xcryptrc ~/.xcryptrc
# ~/.xcryptrc NFHET DE, THLMMEEMICHEARAEND. CDT7MILERSE
$ emacs ~/.xcryptrc

- # JS limit time = 3600

+ JS limit time = ”700:05:00"

- # JS queue = gueuename

+ JS queue = queuename  FEER T/E u-tutorial

- # JS group = groupname

+ JS _group = groupname FE=T/IE gtoo

2> .xcr®JS limit time/JS queue/JS groupZ HLTHLEIET HILEMERE
= CNLUSNTEH, BEDNFA—EDTIFHILMEZETE TETLDTHIFAT

= RYYThéE~/ xcryptrcDEAICERDHO-HE, RVITFOEREIEE
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BT DEST
# imb-s.xcr ZRN—X[Z9 5D TIE—
% Cp 1lmb-s.xCcr 1mb-p.XCr

# CDIT7AIVERE (FELEIT T2 T)

O

% emacs 1mb-p.XCr

https://u. kyoto-u. jp/j6krh 2019/3/12 ia’



imb-p1.xcr (#8837 E17)

use base gw (core); # EYHZTTHEELLLVIERS
Stemplate = (
'"RANGEO' => [2,4,8,16,32], # 7OER#DES
id@' => sub {"job-imbp- P$VﬁLELEEI[7% bz 1ma
'exe0@' => sub {"mplrun -np SVALUE[O] ./IMB-
MPI1 -npmin SVALUE[O]"}, # EfTavUk
'JS node@' => sub {SVALUE[O0]}, # MPIZHERA
'JS cpu' => 1, # a7/ MPITEER

) 7
# Execute the jobs
@jobs=&prepare submit sync (%template);

https://u. kyoto-u. jp/j6krh 2019/3/12



[ I_I_I/—
imb-p1.xcr M3E1T

S xcrypt imb-pl.xcr
job—-imbp-P2 <= initialized
job-imbp-P2 <= prepared

job-imbp-P2 <= finished
job-imbp-P4 <= finished

jJjob-imbp-P32 <= finished
RSN 7MILTHERR
S 1ls —-1ltrx

https://u. kyoto-u. jp/j6krh

2019/3/12 i@’



BEDRA

« RANGEN [Z&KY, EITLI=LWNSA—ZDESETE
Z= IO EDEE)

*RANGEN CEELE-ZIEIZEST, § ELT:NIE#“
7&6/\7)‘ ’5¢param(d: param@tL’C =L,
—>0)7Eﬂli1"ﬁ'€'&@&9!»'&%3’6#’&%%3’6

ESE el IS
CREABOFBT, (UadTEICELD) RANGEN D
%ﬂE’éwALUE[ | CSHBTES

o DFITIEXFIN/NFTA—FEZTIEH AT EH7R
15']7‘.75\ %E%b%o:‘:*ﬁ”’gﬁPerlF‘aﬁg&%Ehé >

" R SRANGENZHEHMEELIZGE, TNODES
NDEBDERICHIGLI-DaINER-EITEND

Al

https://u. kyoto-u. jp/j6krh 2019/3/12 {@’



my
i
W

imb-p2.xcr (B /\NTA—RIZKDHP3TE
use base gw (core);

stemplate = (
'RANGEO' => [2,4,8,16,32],
'RANGELl' => ['Sendrecv', 'Reduce', 'Bcast', 'Alltoall'], # RNFI—IDIEFE
'id@' => sub {"job-imbp-PSVALUE[0]p-SVALUE[1]"}, # TaJ&Dfm4aiRAl

'exe0@' => sub {"mpirun -np SVALUE[O] ./IMB-MPI1 -npmin S$VALUE[O]
SVALUE[1]"}, # FEfTa<k

'JS node@' => sub {SVALUE[O0]}, # MPI7HALR#
'JS cpu' => 1, # O7H/MPITAER

) ;

# Execute the job

@jobs=&prepare submit sync (%template);

https://u. kyoto-u. jp/j6krh 2019/3/12 i@,



== 4=

X1
S xcrypt imb-p2.xcr

gsub: would exceed group
pz0112's 1limit on resource
u count 1n complex

—EISBATEUITNETES

https://u. kyoto-u. jp/j6krh
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—EICTEAT L3 THOFIR

imb-p2.xcr DEEEZLL T D KSITIEIE-EM

use base gw (limit core);
# —EIZTRATHOITHEHKRIIZHIE

limit::1initialize (3);

https://u. kyoto-u. jp/j6krh 2019/3/12



B PREL

S xcryptdel --clean
S xcrypt imb-p2.xcr

Jjob—1mbp-P32p-Reduce <= running
job-1imbp-P32p-Reduce <= done
Jjob—-1mbp-P32p-Reduce <= finished

LN TR SIET
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imb-p3.xcr (P37 TEITTALIRNZEEY, 22T
7075 L%E17)

use base gw (sandbox limit core);

# —EITRATEHOITHERKIHIR

limit::initialize (3);

Stemplate = (
'RANGEO' => [2,4,8,16,32],
'RANGE1' => ['Sendrecv', 'Reduce', 'Bcast', 'Alltoall'], # NUFI—INDIELE
'id@' => sub {"job-imbp-PSVALUE[0]-SVALUE[1]"}, # P3JR&D&Hm%LRE|

lexe0@' => sub {"mpirun -np SVALUE[O] ../IMB-MPI1 -npmin SVALUE[O] S$VALUE[1]"},
# E{fTavrk

'JS node@' => sub {$VALUE[O0]}, # MPIZAtR#
'JS_cpu' => 1, # A7H/MPITAER

) ;

# Execute the job

@jobs=&prepare submit sync (%Stemplate);

https://u. kyoto-u. jp/j6krh 2019/3/12 i@,



=17
S xXcryptdel --clean
S Xcrypt imb-p3.xcr

Job-imbp-P32-Reduce <= running
Job-imbp-P32-Reduce <= done
Job-imbp-P32-Reduce <= finished

# RITR TR BRMER

ls —-1tr

£OATEBITHIET HTALIRN) D HBDIET
ENDDTALIRN) DB ZETHERE

ls job-imbp-P8-Bcast
HAT7AINPTITRI)T L HBIET

https://u. kyoto-u. jp/j6krh 2019/3/12 i@,
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xcryptstat: f5R - IR RHER TR

# IR HERD

S Xcryptstat

# ETOOITDEEHNEH A

S xcryptstat --cat stdout

# I7AMILBELEHLETHS

$ xcryptstat --1s stdout --cat stdout

# csvIEX TLVALVAH 1 (ExcelFTREEL DT LY)

$ xcryptstat --1s stdout --1s batch --cat
stdout --cat batch —--csv > result.csv

# BEINERRRICTVFIEHITDARER

S xcryptstat --name ".*P1l6.*" --1s stdout --

ls batch —--cat stdout —--cat batch —--csv >
result.csv

https://u. kyoto-u. jp/j6krh 2019/3/12 i@,



xcryptdel: 37 MHOYLEEL

# I RTHOYEL

S xcryptdel --clean

> TAYSLORY)TNIBLEGIEIE
S xcrypt imb-p2.xcr

#12MTaTEFxvo L

S xcryptdel --cancel job-imbp-P64p8

> TOTSLPORY)THNIBEIGELE
#RICLRAVVTEBERITTHE, FvowIlL-03ad DAEITEND
S xcrypt imb-p2.xcr

# ERR{THEBDOITEHEEL Ty
$ xcryptdel --cancel ".*Pl6.*"

> TOTSLPRY) TN EIGELE

S xcrypt imb-p2.xcr

https://u. kyoto-u. jp/j6krh 2019/3/12



Tips

= xCryptE{TRIZCtrl+CZ#LI=Y, X/ a2 ED
SSHiE M IS d &, RAVTRDERTHLE
FHoTLED

f=1ZL, MAT HADIITIIFODFEEFEITINT=F
FIZ735

HU, ﬁCﬁ"X/?I*'J’CT/L,ZTJ? ~ > ER{T9 5L,
(ZLDIFE) FRBFNDEITINKEZEIETES
EHLIC, EIFEDimb-pl . xcrDEITZECtrl+CTLES

THE{TLTHLHEKL

RO TMEIEDH T, SSHEERZYI>THEEREN
WMEEIE, screenaAYUNFEOFIRANETITH
« ELVA L Google("GNU screen")ET
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AT DIRERTRIZONT
nmhahzgdl gate&g%nplated) EBEIZEKY, 3
= submitted: 37 DR ANIEFIToT=

: d: AL 3037 Fa—IZEMSN
%uEu&eé: t%ypth\m::alzbf g - e

srunning: FALEDa0NEITIREEICG =2 8%
Xcrypt E?EHEN.L/T °

“done: BALI=D3TMNET LIz EFXerypthiad

nE ~—

«finished: afterFfEE=MTETL, DadNTL2ITR
TLT=

»aborted: VaT7MNEERT, X —HFIZkY
%gft)lfghf f
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prepare/submit/sync

"prepare_ submit sync (Stemplate)
= sync (submit (prepare ($template)))
= prepare: TUIL—rEREAL, 3747 VMDY) X1
EERT D
= submit: D374 TV VMDY RNEZITRY, 037%
BRATS
= sync: submitiIZ&YRALI=-Da7DETEZHLEEHLED

BEE [Lprepare submit_syncT&kULY

-submltd)HIJ!:/E|7T7*/17I~€'%E$LTJ) submit
L=3 7 DT EFoTULNAE, E”@PGHLEE_?&
PoTBEFWNERIZIEDFTREORE T &L
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O
Oakforest-PACSTOty+7v7(1/2)
# Oakforest-PACSIZAY 1>
mypcs ssh mylDRofp.jcahpc.jp
# workingTALORJIZRRE (FTE/—FMBRZS5TALIUMNIZAVAN—ILT 2ELH D)
$ cd /work/groupname/SUSER
# Xeryptz4ZHra—Fk

# https://bitbucket.orqg/tasuku/xcrypt 2 FHoO0—K[DMYROMN)ZFHoA—KT
51 D

# URLZOAE—&AR—XF(8bc. . DEFINII/N—DavIcKYELS)

o\°

wget https://bitbucket.org/tasuku/xcrypt/get/8bc2679debcc.zip
# RE&EHICTALIMNBER
unzip 8bc2679debcc.zip

o\°

o\°

mv tasuku-xcrypt-8bc2679debcc xcrypt
# AVR—=ILARY T ERST

o\°

cd xcrypt

o\°

./do-install

> BRICIEETRBBET IZEnterF¥—TkL
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Oakforest-PACSTD v 7 v (2/2)

(ETHEDAYET—IZR-T) xcryptAYURIZNRTET
LT EbashDig &

vi ~/.bashrc

#
id

o\°

+ export PATH=/work/groupname/S$USER/xcrypt/bin:$SPATH

> BOJAVICKYRRTEE R

# A—HEREI7AIEHE -RE

cp /work/groupname/SUSER/xcrypt/etc/xcryptrc ~/.xcryptrc

o\°

o\°

vi ~/.xcryptrc

# ~/xcrypt/lib/config IZHAEEI7AILEFIERE

- sched = sh

+ sched = ofp

# LLTFIEreedbush®i%E LREIF

+ JS limit time = "15:0" # BFRE#EREIL[ [hour:]min:]sec

+ JS queue = queuename # OFPTIXUY—RYJ IL—T (debug-flathE&)
+ JS group = groupname # OFPTIX7BOYzyba—F
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ReedbushT®hDtyb7v7(1/2)

# ReedbushlzA% 1Y

mypcs$ ssh mylD@reedbush-u.cc.u-tokyo.ac.jp

LustreTALOMIIZHEI (GIE/— DL RZADTALIRICAVRN—ILT DRELHD)

cdw

Xeryptz4AHra—Fk

https://bitbucket.org/tasuku/xcrypt DIFOVA—K|S>T)ROMNEZHO—KT S]] D
URLZIAE—&AN—R M (8bc..MERBBINNE/N—Vav KV ELD)

wget https://bitbucket.org/.../8bc2679debcc.zip

REQELICTILINBER

unzip 8bc2679debcc.zip

H H= H= O HF

o\° =H= o\°

o\°

mv tasuku-xcrypt-8bc2679debcc xcrypt
¥ AVRM—=ILRD)TERLT
cd xcrypt

o°

o©

./do-install
> BEIZIE2THHEST [CEnter ¥ —T&kW
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ReedbushThDtyb7v7(2/2)

(ETHEDAYE—UIZTH > TV xcryptAXURIZ/INRFET

LT IEbashDiG &

vi ~/.bashrc

+ export PATH=CAW CZIIALETrLIF)4%/xcrypt/bin:$PATH

> BOJAVIZKYRTEE R

# A—YEREI7MILEHRE -RE

cp cdw CHEFREAETrLIR)E/xcrypt/etc/xcryptre ~/.xcryptrc

#
id

o\°

o\

o\°

vi ~/.xcryptrc
~/xcrypt/lib/config IZHBEEIT7AILEIETE
- sched = sh

=

sched = reedbush
LITF(X0akleafMERTE ERFR (=1L, BrRIDIEE A IENELTD)
JS limit time = "0:15:0" 4 BFfEIIEE[Lhour:min:sec

JS queue = (queuename

+ + o+ ==+

JS_group = groupname
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Eij.] 1/E E:E EJI:.\
S cd ~/xcrypt/sample

# G UOTILNERT HEITI7AILZEmake
S cd bin

S make

# BT IVERETT

S cd ..

S xcrypt single.xcr
> EBEITTE TSI L7MER
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MO RTFLADYEYNT YT

«lib/confiq [ZERE 2 7A IV FHET AU AT L
L SR e K K ey

“ERXE T /r)wb\EH’Em?‘ N ¢
x@ 7%774}L’&£< %ﬁ\&é

Eﬂ%owwr LT =27 w&é%%(_
= qsub/qdel/gstat DAY D TE

TN H jjd)ﬁfF AR

= JS node/c u/ ueue/group/limit_time & ML TFE
A SSaD R A1) 0D 4 5557t g % A0 32
f&t’éiQZ\E?b\%é

Al RETF PR UME K EE S R YU FE T
=FARZa7IL(TENEAT A2

HE[R) Z<f==LD
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YRaRE 2A—)L

XeryptTIX (ZFR/A—b 2 —5 M) B4 14
PEEEZ LR TEDLOIZT HT=H D module
interface M LA A Z 12 £
- REFETOITHOHIR (REFHD

imb-p2.xcrHKXU sample/limit.xcr)

03D ZEITH U RY IR T AL UM E YRR
(RERHDimb-p3.xcr)

3D FEREFZREEENICERTEDSLD
(29 % (sample/dependency.xcr)
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“dependency” EVa—JL

D3V BDIREFREREEEMICERTES
FITTHEDa—I
«»$j1->{depend _on} = [$)2, $)3];
=$J2 and $J3 cannot be in executed until
$j1 is finished
> DT JINEDHLDHETJ2L$J3IEEITT
=7E0Y
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“limit” T2 21— J)LDEE

package limit;
use NEXT;
use Coro::Semaphore;

my $smph;
sub Initialize {
$smph = Coro: :Semaphore->new($ );

}

sub before {
$smph->down;

+
sub after {

$smph->up;
+

https://u. kyoto-u. jp/j6krh
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XcryptDYhsRED 21— LR

package core;
sub new {...}
sub gsub {...}
sub gdel {...}

job scheduler via
Jjob management
module

extend extend
package limit; package graph_search;
use base qgw(core); use base gw(core);
sub new {...} sub new {...
sub before {...} sub before {...}
sub after {...} sub after {...}
7 sub start {...}
/4
package user;
extend use base gw (limit graph _search core); extend
prepare_submit _sync (
)

7
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Spawn-sync X3 )L EC bk

use base qgw(core);

sub analyze {
analyze output file (application dependent)

}

foreach $i1 (0..999) {
spawn { # executed in a concurrent job
system (““./a.out Input$i.dat output$i.dat'™);
analyze(output$i.dat'™); # time-consuming post processing
} (US_node=> 1, JS cpu => 16);
+

SYyNnc;
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