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SAN-EBON: A Novel P2P Location Network Based on
Structured Overlay Network for P2P Workflow System

GAO Lei ZENG Guang-Zhou
(School of Computer Science & Technology s Shandong University, Jinan 250101)

Abstract  The P2P workflow systems which are so far based on unstructured P2P network meet
the development trend of workflow systems. Both discovery of system peers and decentralized
load balancing are key factors having a great impact on the performance of this kind of systems,
especially the running time of workflow instance. Unstructured P2P systems have exhibited com-
mon weakness such as flood routing and centralized load distribution which limit system applica-
tion in large-scale and dynamic environments. This paper presents a novel location network based
on structured P2P network named SAN-EBON for P2P workflow system, which uses a hierarchi-
cal step-wise refinement strategy. Be the first to structure network of service alliances using SAN
which is an innovative structured P2P network based on the services cluster in workflow system,
and encode the information about each node’s available computational resources in structure of an
enhanced random graph in the alliance, which is named EBON, to achieve decentralized real-time
load balancing. The combination of SAN and EBON raises the efficiency and precision of peers lo-

cation and lower communication bandwidth and network fluctuation.

Keywords P2P workflow system; structured P2P network; services alliance; services addressed

network; balanced overlay networks
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Background

The heart of the decentralized workflow systems based
on peer-to-peer (P2P) infrastructure is a formalized paradigm
of coordination works in which work activities distributed in
the network terminals are organized to provide a unified serv-
ice. From this perspective, an effective coordination frame-
work routing work instance (WD) in the proper sequence in a
decentralized distributed environment is the key element re-
stricting the performance of P2P workflow systems, that is,
the distributed running path optimization problem. As we
know, the running cost mainly consists of the discovery time
and execution time in P2P environment, corresponding to the
peer discovery and workload balancing problems. At pres-
ent, the most P2P workflow systems are constructed based
on unstructured P2P network, which provide a flood routing
for peer discovery and centralized load scheduling for work-
load balancing. These approaches just realize the basic con-
trol functions with higher extra-bandwidth, lower precision
of peers location and frequent network fluctuation, instead of
the running time optimization.

In this paper, an innovative structured P2P network

named SAN-EBON are constructed to provide an optimized
running path in the decentralized dynamic environments. The
main contributions are optimizing the service alliances discov-
ery time and precision by constructing a novel superimposed
structured P2P network (SAN), realizing decentralized load
balancing in the alliance by encode load information in struc-
ture of an enhanced random graph (EBON), and realizing
full self-organization in P2P workflow systems. The combi-
nation of SAN and EBON raises the efficiency and precision
of peers location, lower communication bandwidth and net-
work fluctuation.

This work is supported by the National Natural Science
Foundation of China under grant No. 160573169 and the
Shandong Province Project under grant No. 1031110123 for
migrating workflow research and cooperative product com-
merce application in mobile computing paradigm. Within a
P2P workflow system, the traveling path is consisting of
work places which represent enterprises or organizations,
and the participations allocated tasks must be efficiently coor-

dinated for the optimized running time.



