$33 % A9 it " HL =2 Eire Vol. 33 No. 9
2010 4£ 9 A CHINESE JOURNAL OF COMPUTERS Sept. 2010

NEM RS T REBEIRFIE

?-g_ j%]) ﬁ/\]\ﬁﬂ) 7}7]( ]L%jl) g‘K j%o) Eé%— El) }‘fljﬁj%’”
D GEREICE A S5HEAR R dLa 100084)
DR RERFE T EFERTREA R 430074)
O (R EBE R R AT dba 100190)

M E NAMEETE Internet bR dy 25l 55w AL RLAY AR 55 55 s AL BCBE 3 0 L A AR B 1B I X R 46
W2 FEPE SRS Internet JRUITT O iR 55 22 1] B 9F i » — LR 2 AR S0 00 0l SR 0F 50 00 A . I 55 90 0 28 2 1A 2 I 4%
T R — Ao T L 330 38 e 5 18 32 W) 90 8 3 X 44 19 MR 95 o i s A7 280 . Bili % Internet 1) 2% BT A9 %4 J&
PR 10 245 T A A 199 248 B 358 L I 55 Jo i 1) 5SRO 9 4% 0 o 2 ) 19 5% 3 0 4 B OB A AR A A% M 5 R ST B
T T W 35 AR 22 ) BT 6 A 30T 4F R » A ] Bl 8 BUA A AR 55 1 0 38 BRE 2 O — N AR T . SO R B E T A N
A IO 4 IR 571 st A 2 R 5 o 5 B HCTRT I 9 PR B X b AR TR BRI S 5 1 S i e R

KB R RILE G R TR 5 S0 Tk AR R 5 R R 3 A0 g AR AR R T 1 208 A 0 b A A
HEESEKS TP393 DOI & 10.3724/SP. J. 1016. 2010. 01611

The Survey of Service Nodes Placement Theories for Content Networks

YIN Hao” YUAN Xiao-Qun® LIN Chuang” ZHANG Fa” PANG Shan-Chen” LIU Zhi-Yong®

U (Department of Computer Science and Technology , Tsinghua University, Beijing 100084)
D (Department of Electronics and Information Engineering . Huazhong University of Science and Technology , Wuhan 430074)

® (Institute of Computing Technology , Chinese Academy of Sciences, Beijing 100190)

Abstract By deploying service nodes, which composed by multiple servers in diverse geograph-
ical locations, to form the overlay network, Content Networks can effectively reduce the gap be-
tween the demand of ever-emerging application for network diversity and the property of the best
effort for Internet. It has been the research focus in academy and industry. The deployment of
service nodes, one of key problems in content network, affects directly the quality of service
(QoS) and operational efficiency of the overlay network. However, with the development of In-
ternet and network application, the environment of content networks , QoS requirements and the
relationship with network operators have changed, the traditional deployment theories face many
new challenges. Recently, how to improve the existing service nodes deployment theory has be-
come a hot issue. In this paper, we systematically survey the existing service node deployment
theories and their applications, address the challenges faced. For the challenges, we also present

the research tendencies and the potential solutions in final.

Keywords content networks; service-nodes deployment; graph-based location model; stochastic
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Background

With the increasing demand on Internet services, there
has been a significant amount of effort on the development of
placement strategies for resources including servers and
bandwidth to further improve Internet services performance.
Placement strategies are important because appropriate allo-
cation of resources benefits content providers by reducing la-
tency for their clients, and benefits the hosting platform pro-
viders by reducing bandwidth consumption. The essential
challenge that the ASP (application service provider) faces is
to provide content distribution to clients with good Quality of
Service (QoS) while retaining efficient and balanced resource
consumption of the underlying infrastructure. Central to ad-
dressing this challenge is the careful placement of server rep-
licas and the dissemination of requests.

From this perspective of mathematics, service node
placement can be transformed to an facility location problem,
which can be modeled as an optimization problem, such as
Stochastic Location Model, Graph-based Location Model and
Game Theory Location Model. Among them, the Stochastic
Location Model considers that there is few prior knowledge
and designers design their placement strategies to satisfy the
service performance under worst network states; unlike this
model, Graph _facility Location Model considers that the de-
signers know the topology, so they apply Graph theory into

this problem and formulate this problem as this problem
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transformed the facility location as an optimization problem.

However, the Game Theory Location Model focuses on
the Interaction between different systems, and is suitable for
dynamic server placement.

The problem of replicated server placement has been
studied extensively in the past in several papers. Li et al.
proposed an algorithm for placing # Web proxies on the net-
work by solving an optimization problem given the request
pattern and performance constraints as input. The optimized
function is usually the overall latency averaging across cli-
ents. Later work studied different placement strategies or
with diverged constraint metrics under the same problem for-
mulation. Some researchers tackle this problem from a differ-
ent angle, i. e., minimizing the number of replicas while
meeting clients’ latency constraints and servers’ capacity
constraints. Intelligent data structures are proposed such as
dissemination trees to improve efficiency. Besides the effort
of innovating theoretical solutions, another group of work fo-
cuses on validating these proposals in reality.

In this paper, the authors systematically survey the ex-
isting service node deployment theories and their applica-
tions, address the challenges faced. For the challenges, the
authors also present the research tendencies and the potential

solutions in final.



