WA 5T — 27 70— A5 A Pwrake |2 & A KT — & WLE
M 227172 B a2

Large-scale data processing with Pwrake, a parallel and distributed
workflow system

Masahiro TANAKA™ "2 and Osamu TATEBE"! *2

Abstract

High-performance parallel processing with a distributed computer cluster is inevitable for handling large-scale
science data. We are developing Pwrake, a parallel and distributed workflow system, to enable parallel and distributed
processing without special programming technique. Pwrake is based on Rake, a Ruby version of make command.
Rake has the feature that workflow definition can be written in programming script, and it brings the power of writing
complex scientific workflows. Pwrake provides Rake with functions for parallel and distributed execution and the
support for Gfarm filesystem. The workflow of Montage, astronomical image processing software, is written in Rake
and its performance is measured using Pwrake. The result shows that Gfarm provides a scalable performance, and
that the use of local storage improves performance by 14%. In addition, the result using clusters at two sites also

shows a scalable performance improvement.
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SRCS = FileList["*.c"]
OBJS = SRCS.ext("o")

task :default => "prog"

file "prog" => OBJS do |t]

sh "cc -o prog #{t.prerequisites.join(’ ’)}

end
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rule "*.0" => "x.c" do |t
sh "cc -o #{t.name} #{t.prerequisites[0]}"

end
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H 575, Rake TIXINZKERIRE LTHNRT S, LoBldLH1Z, task AV v FOFIHIC :default => "prog" 7%
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EFTUENDL.

B00: A00 A0l

prog A00 A0l > BOO
B01l: A0l A02

prog A0l A02 > BO1l
B02: A02 A03

prog A02 A03 > B02

—7. Rake TlX, RDXHIIH AV EHKEN—TOHIEHFITIE, YA EREHRYBET LN TES.

for i in "00".."10"
file "B#{i}" => ["A#{i}","A#{i.succ}"] do |t|
sh "prog #{t.prerequisites.join(’ ’)} > #{t.name}"
end

end
Rakefile (X Ruby 227 ) 7 M THENS, ZDXHIRTOTTIVIHTHETH 5.
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W ERFEDTZ 7 ANRTDO) AR, ROEICT 7 ANVICEDIPNTNE LTS,

$ cat depend list

dif 1 2.fits imagel.fits image2.fits
dif 1 3.fits imagel.fits image3.fits
dif 2 3.fits image2.fits image3.fits

COWNEIHEDLT—r 70— % EHRTHIEEE LS. Make DYEE, HIFMERZ 1 29D Makefile |25tk § % 45
Wb, ZDZDOITIE, awk B EERMHLTTF A MLE ATV, Makefile 1132227 7 BT 5 LEN D 5.
—7J5 Rake DAL, ROBID X HIZ Ruby TAZ Y 7 h &R TAILICLD, AL RATE 5.

open("depend list") do |f]
f.readlines.each do |line|
name, filel, file2 = line.split
file name => [filel,file2] do |t]
sh "prog #{t.prerequisites.join(' ')} #{t.name}"
ends
end

end
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task :A do
b = task :B do
puts "B"
end
b.invoke

end
task :default => :A

ZZT, task Bldtask ADT 273 arohilHh, task A DT 7Y a ViF 8= ABFZIZEIT SN 0H S, I task
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W72 THS. task B #FITT BIIIIIRINIC task B # EATT 2L E D H L. D720 LOBITIE, task B # T 5
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A7 7AND TN —TAUZ LY, mDiff - mAdd ¥ 27 DD AT 7 7 A VHFE DI H BERAHED, AV—T v
NS E L7272 TH 5.

ZDEHIZ, FATRT T ANOREE TRTE, HEOWEDI FAT M LI2T =27 70— IIDOWTATr—57
WP ERONLZ bR 5. LA L, TOL)REELY FEETT ) ICEKRE LTI P2VHENTERZY. 22
T, ZOBOWEIIBWT, HFEHIET T 70ETVTY XL E2HWTHEY 25 A7 REZIT) FEEHE L1920, Zh
WL THBIICHY) 2 7 A7 lREZ1T) 2 L2 MHEICL T 5.

6 937 — 4% SDFRED 1

=7 SDFRED 11%® 27— 70 —Titik L, Pwrake VARY M) 10 D demo 74 L7 FJICTARABLTWA., 2O —
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7 70—, SDFRED1®~< =27 )V D ZEBR ENTWB U TOTNE%Z Rakefile Teak L72bDTH 5.

o step2: bias 7% 3 X U overscan OYI Y HLY
o step3: flat fE

o stepd: JEEERHIE (flat fielding)

o steph: EMIE (distortion correction) 3 & U KA IE
o step6: PSF {52

o step7: PSF &b+t

o step8: sky DFELG|&

* step9: AG probe D% HEI T~ A~

o stepl0: WiffE HTHT, Bwinpz~2xs
o stepll: A GHEHANWED (matching)

e stepl2: MlAG o+ (mosaicing)

495 V® SDFRED 1 1%, C-shell, AWK 2 EDAZ ) 7 hBLUC FRETUT I A ENPOHBEEINTEY, FHC
BEBDOAZ )T P EEOMAEDEICL LB TH S, TDAZ ) T ORI % Rakefile TRtk 21250,
Ruby iI2L 2 —EL72b0 ) R 3T Wil 55 2 LA TE

SDFRED 1 i&, HOZPRHREZ Z—FH@HMTHERL, HELEZFSURZEDL L V) IHIESN TV S,
Pwrake (3 Z DX BA V5T T4 TRMWEBWEETH L. TET—2T7U—TlE, KAT Y TDF—7 v % stepl,
step2, .. LEXELTWA, Z2T

$ pwrake step3

ELY =7y PeFBITHRET A2 EI2LY, make EAARICAERED AT v 7L TOETHPWRETH L. T 7 74 W&k
LThiu, mili 7 Lzm G SMB 2 HH$T 52 EHWHETH S, S 512 Pwrake (2 & o THED AR 53
FVLBEAS T RE & 70 o 7.

T EED

KBRS 7 — & B 7o B 2 3B H I UL 0 720D, T —2 70— A5 4 Pwrake ZBAS L7, 7—2 70—
EFEEIE LT Rake 2T 52 L1280, BHMAIKABBRRLENT -7 70—7% L, FET—2 70— O ERLR
HUHEIZ 72 572, Rake & N— A1, EHIABRFEATHEREB L O Gfarm 7 7 A VY AT A %G T 22 2 L2 o
Pwrake TH 5. KILMW{GFULELY 7 77 =7 Montage D7 —2 710 —7% Rake Tilik L, Pwrake (2 & %57 ERE DM
LRSS, Gfarm TR A7 —5 7V AN L2RL, 0—h VA ML —YORMZED S Z & THRED 14% ) L L 7.
EHI 2D 7 T ALY E GBI BNTH Ay —F TN MREN L2 ER L7z, ZOMORILT—270—-2 LT,
T EEFE LRI A T SuprimeCam O 7 — LY 7 7 =7 SDFRED 1 27— 70 —"—Titik L, WF)55-HULIC
B L7z

Pwrake I2X 0, B4 %7 —27 70 —OWF G HFEATHTREE b, RILFLETTIERL, N FAA YT HIT A7 A5
¢4 Pwrake 23HEHI ST 25 59, Pwrake [HBEADMZATH Y, KBET—F TlIR{TH, SVF a7 zliBHIcFfH
57200V —=VELTHRHTLIENRNTEL., 51%1%, AT Vo= rrhEokiiig BLY, SHICKBELR Y
TR NDHHDIZODY R EERTI TETH 5.

KHgeld, JST CREST [RA MR A —NVF—FA v F VI THA LY ADZODYATFLAY 7727 BXO, X
BRI IT RGO 72O DRSS [H78 2 3 2 =7 4 TR D 720 O G IRAEER A 2B 3 2058 (7 — & A Hdl
W29 A58 ) ORI L DT 7
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