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A Web Services Based P2P Computing-Power
Sharing Architecture with Visual Development

Environment and Workflow Control Mechanism

Student : Po-Yu Yang Advisor : Min-Jen Tsai

Institute of Information Management
National Chiao Tung University

Abstract

As demands of data processing and computing are increasing, current
information system architectures become insufficient. Some organizations try to keep
their systems work without cost of .purchasing new hardware and software. The
peer-to-peer (P2P) model which,shares the resource over the network is a solution
proposed in this paper.

In addition, this paper discusses-some -problems about security, motivation,
flexibility, compatibility and workflow management for the traditional P2P power
sharing models. Thus, we proposed a new-computing architecture: Computing Power
Services (CPS) that aims to solve the problems discovered. It utilizes Web Services
and Business Process Execution Language (BPEL) to overcome the shortcomings
about flexibility and workflow management. CPS is limited to a trust network where
peer and peer trust each other. Thus, the concerns about security and motivation are
negated.

CPS is a lightweight Web-Services-based P2P power sharing environment, and
suitable for executing computing works which are able to run in batch in a trusty
network. The architecture relies on BPEL which provides a visualized development
environment and workflow control management.

Key words : Peer-to-peer, Web Services, BPEL, computing power sharing, distributing
computing, distributing systems
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2.3. Web Services Composition
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2.3.2. BPEL (Business Process Execution Language)
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{Task5et> +
<5ubTask>
<nox1</no>
{execfile>TokiRun.exe</execfile’
{paraxi1<{/paraz
{status>28685/5/31 T~ 89:28:83<{/status>

<sourcerxrun_T1.exe;run_1.bat;ft_1.txt;psu.key;tree. txt ;WHD
T.Exe;ﬂurr.Exe;lena.idwt.raw;lena.jp2.raw<f50urce>
<result>$ficorri_1.txt;$fcorr2_1.txt<{/result>
<f3ubTask>
<5ubTask>
Lnox>2</no>
{execfile>TokiRun.exe</execfile’
{parax2<{/paraz
{status>Hot Assigned</status>

<sourcerxrun_2.exe;run_2 . bhat ;ft_2_txt;psu.key;tree.txt ;WHD
T.Exe;ﬂurr.Exe;lena.idwt.raw;lena.jp2.raw<f50urce>
<result>$ficorri_2.txt;$fcorr2_2.txt<{/result>
<f3ubTask>
<5ubTask>
<no>3</no>
{execfile>TokiRun.exe</execfile’
{parax3</paraz
{status>Hot Assigned</status>
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FRAFESEZLLE R ERRREULET Ry - § Ry
BPEL § B 42/ 2. ¥ » T3 on A% 3% TaskUnit 42 2hfe o w 3R 484 ¢ % (F 1

FTRNwF ; FRIw K28 T L e T - BEELZY o
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¥z iF
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Walw R ¢ - F R szt (Web Services 2 Access point) -
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<contracts
<requesters
<umqnox=050531212738 TokiRun.exe%i</uniqnos
<accesspointzhttp:f140.113.72.174/EXPClient EXPClient. asmx</accesspoints
<frequesters
<mysubtasks
<NOFR<Mo>
<exechilerTokiRun.exe<fexectiles
<paraR</para
<excption

<EOUrCETUN_ B.exe;run 8.batft 8ixtpsukey;tres e, WMDT .exe;Corr.exe;lena.idwt.
raw;lena. p2.raw</source>
<result>$f:corr]l R.txb$ficon? Bid<iresults
<statussno<dstatus>
</mysubtasks>
<fcontracts
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P2P Power Sharing Middleware
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User Software
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files 1
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Remove Task
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4.3.4. £ ¥ %3 k& (Contract Layer)
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¥ ¥ (Subtask Lists) ; betéde 1 (P 8 AR i@ H 41 iFAi%.

Load assigning rule
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response result for

Generate subtask
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/
) J
Assign subtask lists - End
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Remove “Old”
No Result Directory
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24 51 CPS %7k g &

$81 4 mH G K
Microsoft Windows 2000 ~ XP ~ 2003
Oracle BPEL Process Manager 2.1.2 Server
Oracle BPEL Process Manager Designer 2.2 + Eclipse 3.0
i Microsoft Internet Information Services 5.1
(Requester)

Microsoft..Net framework v1.1
J2SE SDK 1.4.2.08

ExpClient V1.0 (%% =4 Web Services)

LN + = (Win32 *x)
(Computing Unit)

Microsoft Windows 2000 ~ XP ~ 2003

Microsoft .Net framework v1.1

Computing Unit v4.0 win32 5= (:8 & ¥ =542 5*)

1434  (Coordinator)

Microsoft Windows 2000 ~ XP ~ 2003
Microsoft .Net framework v1.1
Microsoft Internet Information Services 5.1

Microsoft SQL Server 2000 Personal

Coordinator v1.0 Web Services(1+ 3% iﬁ =% Web Services)

FITE S [ E s BALSH R B & 4 )k BaE B (T A B4 o
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B « | overview Process Map | Zoom: [100 % | |l
11 Buyer
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[ HelloWorld name Taskunit v
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= i queryLanguage v
£ MyhayTest |
1 myCrediRetingservice l expressionLa... -
1 MylnvokehsyServios suppressloin... yes v
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m myTest2 abstractProcess v
1 PemEXP = Partner Links
1 Seller initiate {olient)
b fee client v
= i
T G sorviees l ExpClient ~
5] project 2 R TaskControlManager v
:ﬁ :ﬂ":’:ﬂ = XML variables
o TaskUnit bpel input o
%] TaskUnitwsll scope-1 autput 2
GenTaskInput v
BN GenTaskout v
= = Exception Management
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T =0 =y No catches defined
e 2 resuft No catchall defined
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g
|; B3 assign = Event Management
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g
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& while
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512 flow
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« 2305 ; Instance #2305 of TaskUnit TaskUnit (v. 1.0} 2005-06-05 02:21:48.734
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WEQ BEOQ #E0 EEO SHEm
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260 e Panl nz L4508 K flin
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TNSTNEET EXE Panl o0 15,460 K FEHE
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Original W,
Waﬁ?,:r:;éked —»  Decomposition » Extract the Image in Watermark —w  Rotation ﬁ'

the Selected Band

T
A »
Correlator —|_> +
> Detection
< e Decision
W,
Stored Filtr Banks. Decompose the Image. | |, W
Decomposition Structure anc ~ —» " . 9| Descamble g Normalization
. Tile Them into a
Embedded Band Information
Pattern y
S

(b) Detecting process
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Total Computing Time
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02:24
00:00

Hours

2 3 4 5 6
Number of Computing Units

W 57 o edcR N 2§ AT LS M

L LS S F % pE T R R erena (g9 > 4w i@ * 76177 = ofilters
$H4e » JFoR B ehraw 4 7 5 Jpeg2000. sl A i3 Aok B F2R 5 0 ¥ R cdp B
% #c @ > A Intel Pentium 4 24GHz 07 "% % & 23 B -] PF-3f iz % 2 Intel Pentium

432GHz > » 7% 20 B[ PF =+ o

ft & CPS %457 fak i 3 o

3
I
(\x.

-
F_w.
g

at
e @ 2aR " 2106 57 % ~EEF NER 4 PR D OPER o

3

CPS #f#ﬁvﬁf’rﬁ??u%ﬂ P FEE fes > &k

=
W
J4
=4

“3
i,;ﬁ»:;
%ﬁ
=
5
=3
e
@H

B o

FE 18Xzl ivs L CPSHEBT* 1 2% 14 ] pF45 248 13 §) = =

TR T

45
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I I3
|,__nﬁ5igr|_, | assign |
assign-z assign-z2
= [ = [
s | i
| | OO
|_scope | _FLope
scope-1 scope-3
o

client {onResult)

Bl 5-8 1 fEinARdyE i 4 %k F % BPEL inAZMR]

LBIEHF %L E > G o d 303 B TaskUnit(Task 1 £ Task 2)es 17 8T {7 e
Flt g OB A E TR R - R A R AR RIS 2 F - 2 -
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Ffh 52 1 EIAREE G4 RER KBS

Task 1 :

UHUdieEd variduie ueriid-KLN MOore, .,

= genTask (genTask)
Invoked 2-way operation "genTask"” on partner "genTask". More...

onTaskResult)
Waiting for "onTaskResult” from "Task2Manager”. Asynchronous callback,
Received "onTaskResult” callback from partner "TaskZManager” More...

Updated vafiable “TaskContralTask ™ More...

Task 2 :

Updated variable "GenTaskIn" More...

= genTask {genTask)
Invoked 2-way operation "genTask"” on partner "genTask", More...

ger {onTaskResult)
Waiting for "onTaskResult" from "Task1Manager"”. Asynchronous callback,
Received "onTaskResult” callback from partner "Task 1IManager” More...

Updated variable "Task1Task™ More...

Client(onResult) (% % = 3%) :

=4 client {onResult)
Skipped callback "onResult" on partner "client”, More...

d BT E v gD A BT FARA (Task 1 o Task 2) e/ 4o p BF 8 - -

B ¥ 24 4 RS EE R B Ew RIS B AfRla- 2 2R

v
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=
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EEAPEE I PEFL AT N FETL R &) mﬁuﬁfﬁ
PRz - Fok> 2 % - el SuperPl engdl > & e & HFE pFRF o 3%
B p oA B £ BB SO RBE S O 5 HEN R
chE 4 » ¥ g (F— 2§ Mok GF R iR o & d 3 Super PI 4p 4 & #f CPU &

EiEehfe prR-ib* TR08 X S @ B TR o Flt o A F %1% Super

-

Pl A @ B R e @ (TR E P % 1 ivendhit ¥ *h 4 * Super P18 H R %

Fo) #kghis IM B = #(Super Pl IM)#7Z chps i 17 4 7§ 58 o

1M Calculation Start. 13 iterations

Real memory =h01727232
fvailable real memory =181301248
&1 located memory = B3B4648

0h 00m 01= The initial wvalue finished.
Oh 00m 04z Loop 1 finished.

0h 00m 089z Loop 2 finished.

Oh 00m 132 Loop 3 finished.

Oh 00m 17= Loop 4 finished.

0h 00m 21z Loop & finished.

0h D0m 25z Loop B finished.

Oh 00m 289z Loop 7 finished.

Oh 00m 33z Loop 8 finished.

Ok 00m 37= Loop 9 finished.

Ok 00m 415 Loop 10 finished. 4

0h 00m 455 Loop 11 finished. EE Al ston s el
Ok 00m 435 Loop 12 finished.

Ok 00m 535 Loop 13 finished.

Ok 00m 67 Loop 14 finished.

0h 01m 01= Loop 15 finished.

Ok 01m 065 Loop 16 finished.

Ok 01m 085 Loop 17 finished.

Ok O1m 135 Loop 18 finished.

0h D1m 17= Loop 19 finished.

Oh 01m 20= PI walue output -> pi_data.txt
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