Available online www.jocpr.com

Journal of Chemical and Pharmaceutical Research, 2015, 7(3):675-678

ISSN : 0975-7384
CODEN(USA) : JCPRC5

Research Article

\ WA
e 7
”05[.:"@3‘1’0

o

SDN resour ce scheduling strategy based on three-tier pricing mechanism of
bilateral market

Xiaobo Bu, Bin Zhuge, Li Deng and Weiming Wang

School of Information and Electronic Engineering, Zhejiang Gongshang University, Hangzhou, China

ABSTRACT

In recent years, due to the increase of network users, network resources wasting on a global scale is becoming more
serious. Traditional resource scheduling policy can not meet the current allocation of network resour ces; we propose
a SDN resource scheduling strategy based on bilateral market three-tier pricing mechanism. Respectively, each layer
of the three-tier pricing mechanism integratesinto the three-tier architecture of the SDN, and introduces the concept
of a hilateral market, changing SDN resource scheduling into a commodity trading in economics.
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INTRODUCTION

Currently, the Internet has been closely linkechvifte development of the whole society and futareovative
technologies together, people’s lives have beegpiamiable from the Internet. Since the tradition TGP network
protocol is adopted in1983, through thirty-yeartwvelopment, TCP / IP has occupied a dominant positiowever,
with the popularity of Internet, the increase odnss the diversity of services, the traditionaleaddress resource (IP
address) can not meet the current needs of theorietand exposes more and more problems [1,2].

At the same time, Internet is also facing a senmaste of resources [3]. Again, it is the unevestritiution of network
resources problem. Because of the traditional nétwesing a single approach to every user fairlyjtscan not
distinguish the service well and truly reflect theers’ demand of resources. Then, this situatisalt®in massive
waste of resources. So how the Internet can reflecusers’ real needs of resources to achievaufilittation of

resources, and to get a balanced and effectiveldison among unlimited users with the limited aesces is also
becoming the current problems of the Internet. Plaiger starts from the SDN architecture by anatytie role of
prices in the allocation of network resources, pruposes a three-tier pricing mechanism to optirttizescheduling
of network resources.

Resear ch on M ulti-platform Based on Bilateral Market

Introduction of Bilateral Market. For the definition of the bilateral market, diffatescholars have described the
different angles. Firstly, from a structural poaftplatform, Wright (2004) considered that thereavewo different
users in the bilateral market. Each user transagittdanother user through platform in the market] accessed to
benefits in the process. This platform worked foirgermediary role [4]. Chinese scholars, Shangfeti and Chen
Hongmin (2009), described that the bilateral maiket specific market whose core is their traditagfprm to attract
different types of users, to encourage particigantsraction and transaction. Then, the market gainbenefits [5].
Secondly, from the perspective of cross-networlemlities [6], Rochet and Tirole (2003) descrilieftom this
point of view, if the platform subsidized to theeus of both sides of each transaction accordingrdes-network
externalities, the market will have a bilateral ketrcharacteristics. The owners of these marketd te solve the
problem that pulled more users to the platformulgtoresearching that whether users need subsigy. dfened up a
new direction for the study of the behavior of sutdrkets platform [7]. Chinese scholar, Luo LiaR@@5), believed

675



Xiaobo Bu et al J. Chem. Pharm. Res,, 2015, 7(3):675-678

that if the user enterprises can be divided ineétiés’ users and "buyer" users in a market, thgigted cross-network
externalities between these two types of userstl@dompanies can internalize this indirect nekveotternalities by
attracting buyers and sellers to take part in tmtigipation. So this market is called "bilateraniet” [8].

Resour ce Scheduling Strategy Based on Cloud Computing. Literature [9] proposed a resource schedulingesat
based on rent theory and dynamic multi-level resepool. According to the virtual cloud computieghnology, the
servers, storage devices and other network respuveee all integrated and divided, so that resooeseallocate
according to the needs and grow automatically.udirtesources were dividedly into n slots virtualind resources
would be classified to form a resource pool to esdimulti-level resource pool according to a commineracteristic
of resources (operating system, memory size, dtci3. resource scheduling of multiple platformseOof these
resource pools acts as a service to interact Wwétotitside halo, to maintain other resource pdo&d balancing, to
assign a series of resource scheduling problems.

We can make fully use of the multi-level resourpesl structures advantages with this load balancnoglel of
multi-platform. For communication-intensive taskgjng to assign them to the same resource poalor&tdomain
and reducing the overhead of inter-process comratioit are the best way to effectively reduce the tine of
resources and improve utilization of resources.

Research on SDN Three-tier Pricing M echanism Based on SDP

Introduction of SDP. Pricing mechanism is the core of resource allooatfceconomics, the current era has entered a
"software defined" era, SDP(Software Defined Prisajmilar to SDN(Software Defined Network) aneé tsers can
use the software to define resource prices. Ithitee layers framework of SDN, each has a seri€P&f mechanism.
Resource interaction between each two layers carhis price strategy to negotiate in order to exhitransaction
resources successfully. SLA is a protocol spedificaby between the resource providers and usec®nsult, to
agree resource price, performance and so on. Spheasimple language so that both sides can exghestead of
using complicated language specification. SDPappsed not only to communicate between providedsuaers, but
also for multi-platform communication.

SDP Mechanism of Control Layer. The control layer is considered as a trading ptatferom the perspective of
platform. This platform in order to give the pastidequate economic information, the platform oveaerintroduce
a market allocation mechanism. In this mechanisie,decision-makers do not directly determine thecation of
resources between the consumers, but by a kindaa [gverage to make the platform to reach a sthgguilibrium
between supply and demand.

Meanwhile, the platform can charge some level fedhe resource provider based on trading volumeott sides,
income, resource types and so on. Here, the inadmpkatform can be determined by resource tradimigme I, the
number of leased bandwidthand users punishment S. Firstly, the platformrieitees the price charggegd based on
resource types; Secondly, all the virtual link, phatform charges the co8(&) of the resource providers for renting
the amount of bandwidth; S is a kind of punishnierdause of the congestion caused by the userssexe@sing of
resources [10]. So we can get the revenue of prati, .

W.=1-p.+3d()+S (1)

Because of the different pricing strategies ofmasiresources, we integrate these pricing stratéuie the controller.
Which resources are traded, the platform will tadl kind of resources pricing mechanism, and theroliect profits
based on the trading volume 1.

SDP M echanism of Data Plane Layer. The data plane layer is considered as a "selldtiarbilateral market, itis a
resource provider. When it receives service regufeetn the upper layer, "seller" will check whethbeir own
resources meet upper layer’'s requirements. If gtsiéhese requirements, the "seller" will be tradétl the users
through the platform. But how to determine whetherservice can meet the requirements of the tmmly to check
if they own such resources, but also to deternfieesize of their income after providing this seeviklere is how to
determine the income of "seller".

Firstly, setting the price(x,y,z)of different resources x, y, z, then transportihg service through the renting
bandwidth. Finally, we can get the benefits of l&zé]

Wy =I(x,y,2) - pxy,2) —9()—B  (2)
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I(x,y, z)represents the amount of resources required bgeihvice, B is the compensation which "buyer" charfge
"seller" due to the delay.

SDP M echanism of Application Layer. The application layer is considered as a "buyeth@bilateral market, it is
the users. Each user will selfishly maximize thmimn interests as a target, and proposes variougdsonable”
demands to resource provider.

Because of the pressure from the "seller”, the lngerto develop pricing strategies in their favdrerefore, whether
the services which are provided by "seller" meetrt®oS guarantee, and also determine their ovangrpolicies by
delay. Each delay corresponds to a price fundi@), which reflects a kind of function relationshiptlveen the
quality of service which is provided by "seller"dathe charge of users. It is abdlg non-incremental. The smaller
delay, the more fee the user pays [11]. According(tl) = B , we can draw the user’s final income:

W, =U(x,y,z) + P(d) — S 3)

U(x,y,z)is the satisfaction of services which the usersigmto "seller", and the users must pay a necegsaralty
S because of the congestion caused by the excessing of the platform.

It can be seen that the allocation strategy ofiticathl network resources emphasizes the sharidgalttaboration of
network resources, and it does not take the pactf into consideration. But, in practice, a lbtesources are not
free to be used. If you want to attract the reseoneners to take part in the network, you must entheir interests.

SDN Resour ce M anagement M odel Based on Bilateral Market

SDN Resource Management Architecture Based on the Bilateral Market. SDN is a complete network
environment consisting of the application layecoatrol layer, the data plane layer. For the thieearchitecture
model in this section, we propose a SDN resouragage@ment system to efficiently allocate resources.

In SDN resource management architecture, the resquoviders are called producer, and the demawdegsources
are described as consumer. So this model incluthesiayer of resource providing, SDN controllersaerce
management system, the user layer. The resourcagaarent system is shown in the following:
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Fig.1 SDN system resour ce management system

As shown above, resource scheduling can be divitedhe following steps:

1) The user layer corresponds to application lay¢he SDN framework. In the user layer, the useke their own
demands to SDN controllers including the requirsburces and the necessary exchanging informatmas price,
time constraints, preferences and so on. And gt the SDN controller by APl REST.

2) SDN control layer is mainly composed of SDN coler and resource management system, SDN coettroll
receives a request from the user layer by API RE&d,this request is submitted to the resource gemnant system
after finishing a summary in SDN controller.

3) The resource providing layer is described agltita plane layer. This layer is mainly responsibtehe resource

updating in real time, dynamically adjusting thansaction price and quantity of each trading ptaifbased on
market information.

677



Xiaobo Bu et al J. Chem. Pharm. Res,, 2015, 7(3):675-678

CONCLUSION

Scheduling problem of network resources and theketagconomy have many similarities, so there are rvain
resource allocation models based on market econongyjs based on the price of the model, and theraine is
based on the game theory. The model based on ttkepaice is mainly Kelly model [12] as a represgive, and the
model based on the game theory is mainly PSP auctechanism [13] as a representative. A lot ofaedehas been
made on these two models. This paper mainly prapaseew SDN resource scheduling strategy basedaterhl
market three-tier pricing mechanism, and the pgaimrechanism is integrated into the SDN three-tiehitecture to
allocate the network resources effectively andaeably with the bilateral market platform.
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