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An Active Enactment Architecture for Enterprise
Workflow Grid*

Suki Paik"*

8 Abstract m

This paper addresses the issue of workflow on Grid and P2P, and proposes a favered workflow architecture and
its reiated workflow models that are used for not only distributing workflows' information onto Grid or P2P resources
but also scheduling the enactment of workflows. Especially, the most critical rationale of this paper is on the fact
that the nature of Grid computing environment is fitted very well into building a platform for the maximally parailel
and very large scale workflows that are frequently found in very large scale enterprises. The layered architecture
proposed in this paper, which we call Enterprise Workflow Grid Architecture, is targeting on maximizing the usability
of computing facilities in the enterprise as well as the scalability of its underlined workflow management system in

coping with massively parallel and very large scale workflow applications.

Keyword : Enterprise Workflow Grid/P2P Architecture, Workflow Models, Massively Parallel
and Very Large-Scale Workflow

=EF32e 20084 058 07¢ =Erdetsd 20084 09¥ 09 =EAMEEY 20082 098 10Y
+ B RS 006IE A/ USE 42 o 3
AetE AR F 05



168 )

1.A &
AR e 2T vEe Fo $EEkE F
2 8%, Ao NAFS 3 & 2m
& dioje] A Fotll AFH gt A, A
of AEAN FrAe Rl r ARFAYE u)
3 uA4#)714CRM), 33% 2 7 ST
#27]2(SCM), dold ¢ §& =2 Z3)
=(EAD, 7I3ALAE71<(ERP) 59 EA43l
hE 208 dolg Az w89 "eAe] s
a8 A= gk R R BaYs =
ZA2 #BPM) 2 J2EFZS EollAE v)
$ F88 Fgdo] FHol 7tx gl
di-Ael aele AFHY Ade vEYIAE
S 2 A TRE B8 38 Mua
& AlFste e B4 aelze g A
o= UEHIAZNA 2d Usd Ffolth 9
G MEA BN 2l A BE IT A2d
< BF agegda € # 4o F g8 o=
AR o2 £ A 39 AE] A9 PCY
A AR g Z2AAE FHTLEA, 94
2RE 1A e ANE 2A5E BEYsA A
Aata 9l SETI@Home Z2AE[G7F g
olghil & 4 v} ol @ 2] el Rl A
£ AtglEo] dEiEA 1828 943 PCAY
5% Q484 wHAFEAY B Aoy
A4 F= A= gk wEly 259 2= A
FH 7ee 98 A7ay dAE FH08 B
Fol 21 o olAL Aix|F= <l Aldz}e}
agEd F2 AMEE 231 gl el ARdelt
W dEzetolz a8= 7 FH (Enterprise
Grid Computing)& ¢'¥3] Tt 18|= #HHFH
< g = A7 23 e J)doht 24 @
Aol A &8 AE T3] 2 A dE =
golz 1= AFHE =Y A% dPd &
FAE S 8d AASS 53] 959 SudA
Z2uit} gard.
widAE v&2U2 Z2AA #E 2 42

A I S|

E2¢ HoME i F23 g0 Hopkzn
e 2= 7|ES HEee Uete g dE g
olz 1E|=9 Mg =43, AE B A=z}
o)z Yagee 1= opldAE AlQtstnx
K328

B d3E B4 AQY oM E THHOE
A4 208 JZE2 L SEEoNA o3t H
i g Yagse T2 A9 g8
HaAolx APEAE Ads W7 Agd 20F
HAZRS o717 & & Urth

2 ERe 9aZ29 vdz 94§ #de] 9
) YAz s Bde] HIE 7]E9 AF FA
o] 2ddA Al FHo Bd2 WA, dH
Zglo)z =g AHEde Ag ouleitt o
A, A8H F8o] 75 AAEES B ICN
Hag2¢ 2dy e ez ades
2ge 45ty Y9aZ2e ndo 243 #d
g 98 /vt 2, £33 7N Jageg 249
& s A e 2SS Adkstn A4t

a7 g

WIMCOIA Algtet Zz md[7]dxe $a2E
24 7 Al2ge dh o] faE2f dd
& X% YaE2 AR 2(Workflow En-
actment Service)E 7|E£22 & TY AFH(Cen-
tralized) Y12EZS Zdojth, ZEAL A Al
Aol Rog HAZTRS 2dE Y FFHA
de AAT2 S ARAu| 2] AdsiA H9 7
ZHOQEEL 7o) g8 © F HARE &
7] f3te] RE ARE zta e ARz
23E 39 of 7Y +9 425 ARt

HES a9 43 HUE 7|ite R e &
739 24L& AAST2E ALY A9 A
o} AN ALgHE Z2AL, & JAERS
AstE olFA HH, o2 fAZF25-9 A
& B3ld Jehd AR 53] 208 9aF



=

A B qle] Zzfo

' Definition Tool

chetm‘es

May PX‘OCCS&.

r::tme;;y Dctmmon
Interpx eted by

Orgamsatmu' 4

- H2ERS 2] ol7|EA

References

Role Model
_ Daw

maintain  Workflow
- control |

data Invokes

Workflow ’

Eunctiment |, -

Service | Wf”k
Last

Adnumstration
& Control ;

Workflow
Relevant

adate
Data -

Workflow
Application

{Supervisor}

(28 1] 22 &8

2%(Very Large Scale Workflow)(5]olt}. 2|3
AALESE AFE 84T 79 $79) wne
E Qg B sk g Yagae dxds

€ #edte 58E /R Y2 ERSE g 4
i"i" MEEE AMEShE &2 o] ik Adist
Hol oA ALGEE H2Z299 2F B
opA I thFe] Zqdo) Yot whaby wAsE
o] YABERE A2HAE Hesh: Zo &
HE FE YAERS o,

olelg 2dld AIFTESE A4 AYE
"}% SPAMLE Hujghe 2 & **J)r dss W
A A58 848 *]E“O}}ﬂ s 2 5
Aol = FRo Hert St
et #A7A) ‘3431 7}11 o B4t AFY d2e
gE AHPol FASAE, 449 548 A
ga B9, & <F 1>3 o] A B

oft 8k
)

H

—|>
32

! Software component
System control data
External product/data

th ZAze Jgle gAfEs Eu AAEES
aes @9 ZRAEY o)F, 27, JY=E T
Aapr] @ 7k 7l oA aElE 846 ¥
FAE AAA, ofR Eopol HEsh=A], o
7Ht slejor sheAlE Add

3. Meln oflp]zejol=
2] = of7]Epy

(2% 2l ¥ =
A

Qatz

23 EAshs ZRAS

g =43 8 2 Flojch ZaAxe Zgo] w§
43 AL 2 ok Hole Bid ZRAXA
¥ oolue}, Nl EAlsle ZEALA 23

39, 100e] 7ol 957k kel el o) &
AR 5 e euAs ZRAs s A
Aol AAAAA LY Bgelilelehe d7E



170

B | A|AH ERHE

GRID
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University of Condor which
Wisconsin-Madison, can run on top
?C’gfdl\éﬁ? USA Condor of Globus | Compute-intensive | i (g.i’;ffi)
http://www.cs.wisc.edu Toolkit version
/condor/dagman 2 (GT2)
N Targeted for
. University of Southern Condor = . GTPL (Globus
: ;Zi"‘sf;g] California, USA. DAGMan, Condor and bu‘iﬁp’;i“jg&ﬂ Toolkit Public
http://pegasus.isi.edu Globus RLS. " types License)
L Cardiff University, UK. . L GAT the Apache
Triana http://www.trianacode. Grid Apphcatlon (JXTAWebservi | Compute-intensive Software
[triana) Toolkit (GAT) .
org/ ces,Globus) License
London e-Science
. ICENI Open
ICENL Centre, UK. Globus Jini, JXTA, . .
lcenil |  hitp//wwwlescic. Toolkit Giobus | Computerintensive | - Source Code
A cence
ac.uk/icent/
Collaboration
between several Web services, GNU Lesser
Taverna European Institutes Soaplab, local Servi . General Public
[tavernal and industries. Java 1.4+ processor, ce Grids License
http'//taverna.sourcefor BioMoby, etc. (LGPL)
genet/
. Argonne National Apache Ant, Client controllable
gﬁ‘;ﬂ Laboratory, USA. Globus G2 G5, workflow GTPL
httpy//www.cogkit.org/ Toolkit applications
Collaboration between Globus Comput;igtﬁnmve
GrADS several Arpgncan Tookit, Globus, Parallel o scation- Not yet
Universities. . Systems (e.g. ommuie available in
[grads] . . . Autopilot, intensive .
http//www.hipersoft.ri NWS MPD licati ith public
ce.edu/grads/ applications Wr
MPI components
University of Warwick, | Agent-based
UK Resource
GridFlow | http/www.des.warwic | Management | © ?éa”ei/%’sggs MPIand PYM | DetYer
[gridflow] | k.ac.uk/research/hpsg/ System, g.PVM) based components blic
workflow/workflowht | PACE Toolkit, p
ml Titan
Collaboration between
. German research . Computational- .
[Err;f‘gg;:} institutions and rmgg;glg:re Unicore intensive and So?:?ce Lacetnyse
industries MPI components
http://www.unicore.org
Gridbus The University of .
workflow | Melbourne, Australia. ,(1;} o?;éi GT2 CODI;lgl_ tat;:nn;l‘e]md GPL
lgridbus] | http'//www.gridbus.org 00 m €
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alon Services applications
Argonne National GT2, GT3, GT4, .
Karajan Laboratory Condor, runtime Those reqmred o \
. . . Java 14 access Grid GPTL
[karajan] http://www.cogkit. exec, ssh, middleware
org WebDAV
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A cross-project Storage Resource Scientific .
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Input AnICN, ' = (6, ¥, X, & =, k, [, O}

Qutput A Role-based Workflow Net, R = (¢, 6, S, E)

Begin Procedure
For (V € A) Do
Begin
Add all members of ey{a) To & {ex(8clad)h
Add all members of g,(8s(0)) To & (e5(a));
/*Getting an activity on the arc between two roles.*/
Add To 6 (g,(6,(a)});
Add To 6leyla)
End
End Procedure
04 initiation
:
- 2 Applicantinfo.exe
:/‘// Rejecting. exe
N s % Compensation. exe
\ Riring.exe
ReviewResults.exe
- o (___,..zi-—-‘ DbupdateR}.exe
T : —f DbupdateaC. exe
EducationChk.exe
EmployeeChk.exe

SecurityChk.exe
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ITnput An ICN, U= (6, %, X, & 1, %, L, O)

Output An Actor-based Workflow Net, A = (0, v, ¥, I);

Begin Procedure
For (V€ A) o
Begin

Add all members of nc(e{a)) T, 6 (each member of wc(gx(8())));

Add all members of neley(So(a))) To doleach member of n(e(w));
/*Getting all arcs labeled by (activity, relationship) between two actors.®/
Add (o, relationship of g,(a)) To @ (all members of mclex(8o(a))))

Add (a, relationship of e(8o(a))) To welall members of meley(a)));

End

/*Getting actor-transition conditions.*/

For ( Vo &€ C) o
Begin
Assign @ (0) T, ¢} (o
Assign o, (0) To &% (o)
End
End Procedure
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