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Test scheduling research for network-on-chip based on sine cosine algorithm
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(1. School of Electronic Engineering and Automation, Guilin University of Electronic Technology, Guilin 541004, China;
2. School of Mechano-Electronic Engineering, Xidian University, Xi’ an 710071, China)

Abstract: How to optimize the test time under multiple constraints is an urgent problem to be solved in the network-on-chip (NoC)
testing. An optimization method of NoC test scheduling based on sine cosine algorithm (SCA) is proposed. A parallel test method using
dedicated test access mechanism (TAM) is adopted, and a test scheduling model for NoC is built to satisfy the power consumption and
pin constraints. To achieve test time minimization, the population fluctuation with the sine and the cosine function around the optimal
solution, and a group of random operators and adaptive variables are adopted. Comparing experiments on the ITC’ 02 test benchmarks
test show that the proposed algorithm can achieve shorter test time than that of the particle swarm optimization (PSO) algorithm.
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Sine and cosine with the range in [ —2,2] allowing

a solution to go around or beyond the destination
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Table 1 Basic information of benchmarks

B R % e
d695 10
p22810 28
p93791 32
N T B UE K 45 R, iE SCA FUkL 7 AR 1L B vk

(PSO) " AT HAE , RIS SR 147 oAk, Sk iR B R RE
MRER/INCIREE D 40) FRIRE A 25 AR U (08 500) .
BTN 40 W BIEM S BOBCEER 2 i
H XS B A SCRR P 2] HURAAE 4695, p22810
1 p93791 B THIIAFAE R, N3 3 ~5 PR,

x2 HIEWBBEE

Table 2 Parameter settings of algorithm

A JEEEE {EL
SCA a 2
cl (Cognitive constant) 2
PSO c2 (Social constant) 2
w (Inertia constant) 0.6

F£3 AEMKSIHT d695 BIKILER
Table 3 Experimental results for d695 with

different test pins

AT E]/ eycles

Pin,,. P /%

SCA PSO
256 100 9 869 9 869
256 50 9 869 9 869
256 20 20 163 20 163
192 100 12 663 12 663
192 50 12 633 12 663
192 20 20 163 20 163
128 100 18 869 18 869
128 50 18 869 18 869
128 20 21 401 21 989

x4 FTEMLSIHT p22810 LI R
Table 4 Experimental results for p22810 with

different test pins

M A ]/ cycles

Pin,,,. P,/ %
SCA PSO
192 100 180 962 181 992
192 50 181 056 185 915
192 20 181 432 183 919
128 100 271 331 271 474
128 50 271 335 271 504
128 20 271 336 272 542
256 100 137 712 146 221
256 50 137 572 143 047
256 20 137 294 145 362

x5 AREMASIET p93791 KL R
Table 5 Experimental results for p93791with
different test pins

M [E]/ cycles

Pin,.. P o/ %
SCA PSO
128 100 611 744 611 760
128 50 611 744 611 772
128 20 611 934 657 876
192 100 408 790 412 776
192 50 410 824 414 350
192 20 553 168 585 798
256 100 310 027 333 948
256 50 309 128 371 709
256 20 551 352 567 978
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