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A Transaction Mechanism for Providing Efficient Data Services in Streaming Data Fusion

HU Kan LIU Yun-Sheng
(Faculty of Computer Science and Technology, Huazhong University of Science and Technology, Wuhan 430074)

Abstract With the continuing advances in sensor networks and application design, appropriate middleware is needed to
provide efficient QoS for coordinate concurrent applications on the sensor networks, Providing efficient data service is
one of the fundamental goals for sensor networks. The data service paradigm requires that coordinate concurrent
streaming data fusion applications can report information to observers as accurately and quickly as possible while mak-
ing use of lower sensor energy cost. This paper focuses mainly on the transaction control techniques for multi intercon-
nection streaming data fusions on distributed real-time sensor networks, In the paper, we first propose an executing
model upon data fusion procedures on sensor networks. By using the concept of sphere of control (SoC), an adaptive
transaction model based on timestamp is then presented so as to providing efficient data services for streaming data fu-
sions while guaranteeing time synchronization and transaction control. Finally, we educe the ACID regulations upon the
model, and design a two-phrase submission and back-rolling protocols for the real-time applications. Our performance
evaluations show that by applying the two-phrase submission protocol, the outer transformation ratio of collection data
can be significantly enhanced and the amounts of failed real-time transactions and energy cost used to fuse streaming da-
ta can be reduced correspondingly. The technique is suitable to process intermittent and high speed acquisition data in

sensor networks,
Keywords Real-time database, Streaming data, Transaction model, Submission control, Wireless sensor networks
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