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Abstract: While computing is entering a new phase in which CPU improvements are driven by the addition of
multiple cores on a single chip, rather than higher frequencies. Parallel processing on these systems is in a primitive
stage, and requires the explicit use and knowledge of underlying thread architecture. Based on the features of
massive data stream application, this paper proposes three-level pipelining programming model of multithreading
system, which realizes the new synchronization mechanism with no contention of shared structures and is capable to
provide differential service for data streams. Then the paper applies the new model to remote sensing information
processing system and backbone network intrusion detection system, and evaluates the improved system on several
multicore platforms. In performance analysis, the optimized effects of backbone network intrusion detection system
are evaluated in several aspects of throughput scalability on both SPARC T1 and x86 platforms, the impacts of
different multithreading mapping methods on throughput, and the comparison of response time and service quality
before and after optimization. The experimental results show that the system throughput has good scalability on
both platforms, the values of response time are greatly improved and the prioritized streams achieve better response
time with the differential service mechanism.
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Fig.l Multithreading model
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Fig.2 Scalability of throughput on SPARC T1 architecture
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Fig.3 Multithreading mapping methods of x86 sixteen-core platform
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Fig.4 Throughput of x86 sixteen-core platform, packets per second (Units:pps)
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Fig.5 SMT scalability of the multithreading model
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