ET Petri M5 IFA [ 3D NoC JUR 3 B AL ST

iR 1,2 & 1,2 EDREL 3 A 1,2 KREHF 1,2
P NE 1,2
(1 FEMHE TR B DRSS A3 B, 1779 H:bk 541004;
2 ]V AR SR E SR %, P HAR 5410045
3 EMIRYEERE B SlAE TR, )78 BAK 537000)
BB A =R B (3D NoC) MR IR BE R AE AT IRRMCRAR I b , $RE T —
Tl 2 U EIR I Petri I (HCTPN) S Gk K UV (IFA) AR 456 1 J770.1% 52l i HCTPN
B 73 IR ZR 0 R B R AR R, R T B Uy 5 AR R AR R FI AR DGR A
TARACKE AL p () S ASIT, BEXF 3D Torus R4 G5BT T — e it % by 60 A0 st L il
s AEARE R B T A WSS S e K AN, [RIER A S T I ) 2% SIS 22 00 AL S 1) IFA
K FHREAT A LR S5 R, HCTPN AR G b 2 R A B A . ZERZY . A%k
GG s St i R Y R ek I T R R T IR R v SR A I B
S, DRI T A 7 vt KRR B PRAG T 18.9%, A3 T+ T IRRZCK.
R R B MR R UCE (RN Petri I B E AR wEKHREE

Research on test scheduling optimization of 3D NoC

based on Petri net and IFA

HU Cong 1,2 , ZHENG Lan 1,2, QIN Bin-yi 3 , ZHOU Tian 1,2,
[(JZ) ZHU Ai-jun 1,2 , ZHU Wang-chun 1,2
(1 School of Electronic Engineering and Automation, Guilin University of Electronic Technology,
Guiling 541004, China;
2 Guangxi Key Laboratory of Automatic Detection Technology and Instruments, Guiling 541004,
China;
3 School of Electronics and Communication Engineering, Yulin Normal University, Yuling 537000,
China)

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.
Key words: three dimensional network-on-chip; test scheduling; hierarchical colored timed petri
net; routing algorithm; firefly algorithm
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