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# % 4 & : Service-oriented architecture (SOA) is a computing
paradigm uses
services as basic building blocks to enable rapid and
flexible development
of software. This project aims to develop a Content
Service System
integrating the functionalities of digital document
representation, In this
project, a service application, comprising of many
services, 1S
represented by using the directed graph called SDG in
which each vertex
refers a service and each edge (a,b) refers to the
dependency relation
from service a to service b. In order to enhance the
scalability and
efficiency of the system, this project develops an
efficient algorithm
for deploying the nodes in SDG over the hierarchical
network such that
the total service operating cost 1s minimized.

#=~ Meri 0 Web service, Service-Oriented Architecture, Content
delivery, Cloud computing
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CHAPTER 2 Rz %
2.1 Object Dependency Graph (ODG)

B fiweb i * AR A 45 * 22757k <hF » BIODG (object dependency graph) sk i & % g ¥ AR5t > S
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Topic: Data E Flow Function
type + Control

Rl# 1:webwig:s'Fs 2+ 3 ODG-
22 wEFRE
FEA 5SS B 2 48 R0 M+ 1B 2 48 (0,51, ) Sy) S 3 EPBGR S HHEM + 1 2 48305 M+ 1
B FAD o A RITF RE 5 & ((No, Co), (N1, C) o, (N, C)) = MR SRS Be § 27 % - B
EFA FPAEPREERETHFEIRESFETT O ERLE > RPRAFH G - EA] NI PHAE SR

Bh A AAGEE BERATON FORTE o LB P LR ORI 2berg R OE P AT 7 (R

~E

HEZa) ¥ § g TxRAeT -
€& 2.1 (F Fenif ¥ #05) 1 ODG G =(V,E) » 1 & 4 2 (5o 50, 5) A0 % Rt
((No, Co), (N4, Cy), -, (Ny, Cy)) B~ “F f7e7" G R AP
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o cap(s, Vi‘b) = comp(V;) ~ cap(vi,b,vi,e) = net(v;)
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® N-node
O C-node

W% 5 parent 2 s, -child i {%s,~s, "N, = {1} 'N, = {2,5} N, = {3,6} ' Dir(N,, C) = {1,2,3,4,5,6} -
deB % 5 direct 4p ik 4+ # gt s 0 Ny = {1} > N, = {2,5} * N, = {3,6} » Dir(N,, C,) = {1,2,3,4,5,6} -
& 31 RyFp21@)FFHRED -
1. Dir(Ny,Cy) = PRED(N,) UN, UPRED(N,) UN, *
2. Setof nodesin V\Dir(N,,C,) can be removed from (N,,C,) - Il
3.3 InDirect 4§ % X v& ¥ f§ * 2
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@ N-node
O C-node

Bl% 6 parent i s, -child i ##sy~s, N, = {2,5} N, = {3,6} 'N, = {3,7} -Dir(N,, C,) = {2,3,4,5,6,7} ~
InDir = {4} -

d N, {6 %4 8k C-node\InDir & ¥ N, N, ¥ - Bl % 67 »InDir&%ée 5 wDir(N,, Cy) = {2,3,4,5,6,7}

H¥C,={3467} NyéB.5% % 2 &% (7§84 cint § &% > F]p InDir = {4} -

& 32 PR @)F FHRIED

1. InDir(Ny, Cy) = {v;|v; € Dir(Ny, Cy) and ¥(v;, v;)E, v; € PRED(N,) U PRED(N,) = v; €
PRED(Ny)\ N, UN,} ¢

2. Nodes in set InDir(N,, C,) can also removed from (N,,C,) - Il
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