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A Design of Integrated Scientific Workflow Execution Environment for
A Computational Scientific Application

A & 7 o A& 8
Seoyoung Kim Kyoung-a Yoon Yoonhee Kim
o ot
B =

WA WAk TG 7150 WA TG 71719 o) gol U Aelshdol me AN Ropel ATAEL HH 1 AF
9 /1%l STkt slom 0% A% dotdal AE AGah Sitk ol B AL et Grdse) A7 83 g dskel 4
AAHOE enelds @4el A e} B A2 slem A dAel AT 245 BT AL Lol Wl 43

!"9—'4 r>~1

s 43 Aol AL Y= AFRE AT A e Hgo] L7HT 9

B oA AN okl D ASS A9 BAE S wAs B AZA% A U weeAs B A 87 7
S % AAELS B A DAL AN, o) BRANE AT A £E Bal BH L4949 54 7oA
PR 9 A9 ASFOEA FASA U AFHY YL ATV YL Fo) AFHE JAB2S AA B AHgo]
£o18 ALAIAE AEA0 AL HAEE A A% FUE S AHAE Sl AL A 5 o] 2

A B2 A%E G5y Fe] SES AHT F Atk o ZH BV HIC W9 AF FAL AHHOE AP &
o Arel AAde ¥Y 4 otk

b
|o

ABSTRACT

Numerous scientists who are engaged in compute-intensive researches require more computing facilities than before, while the
computing resource and techniques are increasingly becoming more advanced. For this reason, many works for e-Science environment
have been actively invested and established around the world, but still the scientists look for an intuitive experimental environment,
which is guaranteed the improved environmental facilities without additional configurations or installations.

In this paper, we present an infegrafed scientific workflow execution environment for Scienfific applications supporting workflow
design with high performmance computing infrastructure and accessibility for web browser. This portal supports automated consecutive
execution of computation jobs in order of the form defined by workflow design tool and execution service concerning characteristics
of each job to batch over distributed grid resources. Workflow editor of the porfal presents a high-level frontend and easy-to-use
interface with monitoring service, which shows the status of workflow execution in real time so that user can check the intermediate
data during experiments. Therefore, the scientists can take advantages of the environment o improve the productivity of study based
on HIC.

== keyword : Scientific Workflow(#8F $1 =29, e-Science(e-AFo]912Y), Computational Science application(Al A+ 3}8H-8-4),
Problem Solving Environment(##] Zo] $+7)
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ConfigureWorkflows ElBs
JSP | : JSON < DAXs
Action
')
1) Submit

3.
|| — RS

(O2l 5) YIAEZEZR| X2l 55

9l 3 YIAZZ S AA Ao AEY g 3=
29 AA 3749 F2E ATeE AL QEH A
?Lfﬂoﬂc YUI9] 719te] 91aZ2$ e oEde]~
£ OFE E &2 golH Y Wireli6] APIE ©]&
el Bo% dAlE FIYS YAl 7t
A BE W AR REZ PG AMEAtE BEW]
et gdevlE g Ao 9 oA &4 3
of digt FAA AAY s, BE 7k %I/EE—?
Huds ofolo] AAE F3 shte doE &
S A4 & 5 3tk SAle Aaﬁ
25 AAC 283 555 ARAE 4A st A
zﬂﬁ‘ T olom, A&H AF A HAYS sht] <
Hao] 2 el A AshA 22 & 5 Ik A9 49
2 71F o7 A (Serial), B (Parallel) 2H <] 43} 3}
2 o] ®7)(Fork), Aol &5 59 712AQ YAEES
Fo] RERA s AR 7Hsstal, ARSAE o)F
o U RFQ Aol 47 24 otk AZFESE 4
A AAGZ Stk Aﬂ-a—i AR B0l AAE
A 2YG HEE AGSIAY 71E AA s 2Egd g
2ot 7beEd, H% 94 E AIZESE Run’ HE
S 2930 2H A=

ofr
2
|o
£
i
jriec)
—lJ

Process -

Pra-Processing
Analysis Start Time End Time Status Result \
Sur?rr;nd 1 0011:00 1£ | 00712 45:22 776’90,.9 o |
Gndcut 0013:02:03 0013:56:38 @ pone
HoleSearch  0014:44:14  0015:2248 @ pgpe
DonorSearch  0015:22:54 0016:13:52 @ pone

Donorrem 0016:13:59 @ pctive

Flow Solver © Ready ‘

(22 7) A 2o Al

(1™ 6= dA 73¥ HAZ229 A Mul=g &
3 HAEESE A FR3 EFolth 1199 F
= RE A Y B0 7o wek AR ZES
o] Heojrlo] Yt RES T 1ste] Ao XA
Ak AW 20] §-Zo & AHEA7E A AE2 5
e A 25E 38 vy W3 s 9l 9422
299 FAA dH ARE BT Fo] Xk
ALt 2})o]l AR Ee A5 ol A S5 ¢ E &
Zt AdEd e IS AAbske] A A U o
g A ALE s sk Aol 54 4 o
ZFo] A9S st He sk 18 He &Y

S AHEAE Dok A% AFe) BUEY A2 A
TEh wEtA HA A AFH A AT HE RUEE A
M2 T b GUR A v v ANRES 9
F RUEY Mulzs, 1 A4 BE S A% g
A F71AeR x3E Ay AJEE AZs, PBS
(Portable Batch Scheduler) <2 SGE(Sun Grid Engine) 7
< 24 A9 fUAE T3 e e AR} HolH
Hlo] 2~ A2 "ol AFE I ol E e X8 Aol (XL
d 73 2ol Rk HTC] 82 thr 2] £ (Case)

42

2012. 02



ALt otE S22 et UE YIEER E T =2 MA
So] AAEDT Zt el ARE T80 E AFdof &) Al2~H]” KNOM Review, Vol. 12, No. 1, June.
B2 Casertrt 7HeFek shabmly] HE e} A3} 3] 47 2009, pp. 42-50

2opste) AZRT, AA AAZ2 SO i UE
Aqlo] 113 gol wel 2t BEvith 419 wske Ea)

o}m e
< i
Syl

-3

>

rlr

X

>

)

o

4>
o,
o
oY,
> fo
[o ofo

o’ﬁ

.,d
of rot
A=)
%

o
N
i, ofo

o,
b_u
2 4

i o
K

2
ol
ol
32 olo

ofN
T az
o lo 2
M
)
it
o
it
oM,
o
2
of
ol

o

-4
f ol potr
wa S
Y 2
rd o
1o
2
)
o o
|o
v, U
a
re o©
Q4
M
o
K3
=

lo fo
=)
IIlo{t
rot

gt
it
e
_LI FUE’«

O 4z ox
PRI
o

X0 Hf 4
i o 2 4o
I )

_H
o
o

of ol

2 4 e X
AN
4
N
i)

&

) o
o
e B R

=y
feu

¢
o 2
-
o
=2
R
rir
o,
u
s}
o
1o,
JZL o

= e 4r

ro

o ol e 2 2 2

]

Kl
Y
1o
_L>;'_,
°

g soR By 5

A 2AEH Al

X

4o,
o
o

}

_c&
il
= gy
1 %

o

34
off o [ rlo
i) rﬂ
9 o

oX, rr o
iy
o

1

o oy

o, =l

4 =2 on

> 2L

1@ o

L)

o o

HU NIO

Ho

_0|£

x 2

N

e o 41 o x

Mo ®

oz

2

=

e

2

4 B

o,
:J_,
ot off
N
—_>‘4-‘4
o2
o,
)

20
3

[1] 248, 49, A83, AEY,
[e)

w2
Q.
aQ
8
[¢]
N
2=
>
>
o
=z
El
Ho
il
do
%
Jo
N
gL_'l
2

[2] Pegasus-WMS, http://pegasus.isi.edu/

[3] Oinn T, et al. “Taverna: A tool for the composition

and enactment of bioinformatics workflows”,
Bioinformatics 2004; 20 (17):3045-3054B.

[4] Majithia S, et al, “Triana: A graphical web service

toolkit.”  IEEE
International conference on Web Services(ICWS
’04), SanDiego, U.S.A., 6-9 July, 2004

[5]1 S.YKim, HJKang, K.A.Yoon, Y.HKim, C.Y.Hur,
C.A Kim, “Scientific workflow support of multi-stage

composition and  execution

experiments on an e-Science environment”, ICONI
2010, pp. 663~667, Dec. 16-20, 2010

[6] Wire-It, http://neyric.github.com/wireit/

[71 DAX, DAG (Directed Acyclic Graph) in XML,
http://pegasus.isi.edu/wms/docs/3.0/perl/Pegasus/DAX
JADAG.html#name

[8] JSDL, Job Submission Description Language, http://
forge.gridforum.org/projects/jsdl-wg

[9] YUI, Yahoo User Interface, http://developer.
yahoo.com/yui/

[10] Computational Fluid Dynamics, http://www.cfd-
online.com/

[11] e-Science, www.nesc.ac.uk/nesc/define.html

[12] Bertram L., Mathias W., Timothy M., Shawn
Bowers, “Scientific Workflows: Business as Usual?”
7th Intl. Conf. on Business Process Management
(BPM), LNCS 5701

[13] 743=, e-Science FR53 2

AA A21E A 135

AR, HE1%

ror
Hl
ro
o
=
0!

E3t3| (13213)

43



8

Ak oist SE2 9T At AFE2? SF 7Y 2
ONM X 2= O
4 M g
201013 s ofAtlsal AFE Fea E(Sh
20108 ~ @A) srgolpheta thehy AFE TR AFE T Al
A7, ve 2AEY, Y229 Ao et

ARl ags/Fees
E-mail : sssyyy77 @sookmyung.ac.kr

& &4 o
201013 ATkl Z3rEESt SACHD

Rt
AR 87, AE ¢ Ml A Al=" T

2010~ A srgoixttst ek HFE - AFE et Aty
ARk 2=
E-mail : yoonka@sookmyung.ac.kr

a4 & 3
M 19911 ssrgoffestal A4kskat S4(SAh
1996 Syracuse University Z42F}a} (44D
2000'd Syracuse University A4+t Z4(2kAh
1991 ~ 19941 J=3AFE AT AETRD A7-¢
200011 ~2001 Rochester Institute of Technology F+E] 381} a4
2001 ~2004'd srgodApN kAL A A8kt 2ug
s st A ekt Fag
g
7ATE, ATEZS Ao ete.

200413 ~20093

20091~ A g AtiStaL 5rE2ts)
BARE ;. TPlE/RHeE AR, QEwY
E-mail : yulan@sookmyung.ac.kr

2012. 02

44



