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摘  要：针对三维片上网络（3D NoC）测试调度困难、并行测试效率低的问题，提出了一

种层次着色赋时 Petri 网(HCTPN)与改进萤火虫算法（IFA）相结合的方法.该方法通过 HCTPN

模型分层描述系统调度过程和局部测试细节，并将测试调度方案与变迁发生序列相关联.为

了优化模型中的路由计算变迁，针对 3D Torus 拓扑结构设计了一种改进路由算法.在此基础

上，使变迁发生序列映射为萤火虫个体，同时采用融合了反向学习机制与差分进化算法的 IFA

来寻找最优序列.实验结果表明，HCTPN 模型能清晰刻画测试的调度过程、资源约束、优先

级等特性；改进路由算法能有效减少测试调度过程中的路由时间；IFA 能高效求得测试调度

最优解，测试时间较其他方法最大程度上降低了 18.9%，有效提升了测试效率. 
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Abstract：〖JP2〗To solve the problem of difficult test scheduling and low parallel test efficiency in 

three Dimensional Network-on-Chip(3D NoC), an Hierarchical Colored Timed Petri net(HCTPN) 

combined with improved firefly algorithm(IFA) is proposed. The system scheduling processes and 

testing details are hierarchically described by HCTPN model, and the test scheduling scheme is 

associated with the transition sequence. In order to optimize the routing calculations, an 

improved routing algorithm is designed for the 3D Torus topology. On this basis, the transition 

sequence is mapped to a firefly individual, and the IFA combined with reverse learning 

mechanism and differential evolution algorithm is used to find the optimal sequence. Simulation 

results show that the HCTPN model can clearly characterize the scheduling process, resource 

constraints, and priorities of the test. And the improved routing algorithm can effectively reduce 

routing time, meanwhile IFA can efficiently obtain the optimal solution of test scheduling. The 

test time was reduced by 18.9% to the greatest extent, which effectively improved the test 

efficiency. 
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