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Parallel Test Task Scheduling Based on
Simulated Annealing Tabu Search Genetic Algorithm

LU Xi,MO Ting-ting
(School of Electronics, Shanghai Jiaotong University,Shanghai 132011, China)

Abstract; To solve the complex problem of parallel test task scheduling in the parallel automatic test system, a new
static test task scheduling algorithm based on Stochastic Genetic Algorithm, Simulated Annealing Algorithm and
Tabu Search Algorithm is proposed. The main ideas of Simulated Annealing Algorithm and Tabu Search Algorithm
are applied to Stochastic Genetic Algorithm to avoid premature convergence problem of Genetic Algorithm, so that
test task sequences with shortest total test time and highest parallel efficiency can be obtained. This new test task
scheduling algorithm has low algorithm complexity, and it can get many efficient parallel test sequences in short
time. It can also avoid local optimal solutions and gradually convergent to the feasible globally optimal solution. The
experimental result shows that the new test task scheduling algorithm is feasible and ascendant.

Key words: parallel test; task scheduling; simulated annealing; genetic algorithm; tabu search algorithm

1
(Device Under Test, DUT) . . s
, DUT s
, ; . (non-deterministic polyno-
, ; mial, NP) 1,
DUT , . , (Stochastic Ge-
R netic Algorithm,GA) ,

: 2014—06—30; : 2014—08—21



3 , 147
“ 7 (Simulated ,
Annealing Algorithm,SA) DUT ,
(Tabu Search Algorithm,TS) ., k DUT
, DUT m
’ ’ T:{TMTZ’T?,’""T;”}’”
N R:{Tlvrzv"sa"'er,,}a T l
(STG) , .
9 s TP(TP
mXk )
3
, DUT (Genetic Algorithm,GA)
, DUT s
’ (sl .
[3] . “ , ” ,
DUT . ,
1) [9]
) 3.1
3 Petri :
s [4] DUT
; (5] DUT .
s , , DUT
; 6] , DUT
TaskScheduler-T, s ;
, . , DUT
; [7] DUT, ,
, DUT



148

L= 20T 31T R
FEHAERBE
ZDUTESR RE 5 B>
%

|Ml§§%ﬁiﬁ|‘-

HIEGA, SA, TSR

|

HERABMEENE
BEABRABEALAE

P A — AR T D
AR5 I BRHLRER

<]

PER =y E T
-

[ s mmeEsR bR |

[ s orm 4]

p=1—max e,/ ] t.

i=1

3.2
k DUT y
k , DUT
DUT . 0. f= 1
’ =5S5/B+SXA—y+axXN).
’ N ,N
ja ; P
3.3
1
s TS
’ 3.4
’ STG
m,
(Speedup Ratio) !
pi = .
>/
i—1
S = Z t;/ gjzt/:}(k(rj), t = 35
STG ,

i=1
{tl ol o1y 9"'7t,,,}

2T = {T19T2sT35"" " 5T |}

DUT

DUT

;S



3 , 149
0, ,
’ b b
0 5 €09 As
s 1) Egtr1 — A Sy g
3.1 Xgl Ly s
’ Lgl+1 ~ Lga1 9
Af s p = min
3.6 (exp(—Af/ ey D ,
p € (0,1 , p
’ =P
b .
4
b
3.7 4.1
’ MATLAB
’ s Eagle
Test System 364
’ , STG 80, b
’ 0.9, Pm 069 a 1.3,
’ €0 1, A 0. 85,
“ ”»
’ ’ 30.
4,2
1
’ 1
’ ’ R1 R2 R3 R4
/ms
2 3 3 1
’ ’ Tl 1 0 0 0 15
’ T2 0 1 0 1 19
’ T3 1 1 0 1 32
’ ’ T4 1 1 0 0 17
T5 1 1 0 1 26
’ T6 1 1 1 0 34
’ T7 1 0 0 1 25
3.8
_ . Ts 1 1 0 0 17
( Simulated Annealing Algo-
) T9 0 1 0 0 19
rithm,SA)
T10 0 0 1 0 51
' . T11 0 1 1 0 64
R Monte-Carlo
T12 1 0 1 0 37
Lol SA ,
T13 0 1 1 1 105
b
T14 1 0 0 0 21
b
. T15 0 1 1 0 33
. b
s 4.3
. STG 20 2



150 2015
b b
2 STG 20 ,STG .
1 2 3 4 5 6 7 8 N
D1 15 1 10 8 14 3 7 13 .
D2 1 10 14 11 15 12 6 9 s ETS364 STG
D3 13 3 6 11 15 14 4 9 » STG
/ ’
9 10 11 12 13 14 15 !
ms
DI 2 5 12 1 6 9 11 515 , DUT
D2 4 8 2 3 5 13 7 621 , DUT
D3 12 10 8 1 2 5 7 596 , DUT
Monte Carlo .
STG 20,
[1] McDonell R. Benefis of parallel testing. [ DB/OL ]
3 [2014-06-30]. http://zone. ni. com/devzone/
[2] . . LI
/0
/% / ,2010.
<
[3] Hou E S H, Ansali N, Ren H. A genetic algorithm
TaskScheduler-T 59.8 4.9 1 for multi-processor scheduling [J]. IEEE Transaction
55.3 3.7 0. 90 on Parallel and Distributed Systems (S1045-9219),
1994, (5). 113-120.
STG 59.8 1.7 0.97
[4] ) .
3 LJJ. . 2006, 18
(1) TaskScheduler-T (9):2409-2411.
1 [5] . .
’ [J] 2007,33(9)
Task- . . ,33(9):
1068-1071.
Scheduler-T s (6] Petri
’ [D]. ,2003.
(2)STG . (7] , . .
.STG [J1. ,2008(10):
, 41-45.
. . [8] ’ . - N
, [M]. , 2002,
. [9] .
0. ,2011(7) :207-209.
’ 1ol .
[Jl. . 2005, (9): 72-76.
’ [11] . . .
[J1. ,2007,19(15)
5 3564-3567.
(STG .
), N . (1989-),

. E-mail:1010210712@99. com.



