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Modeling method for sequence testing with temporal constraints

Sheng Yunlong, Wei Chang’an, Liu Yuqi, Jiang Shouda

(Automatic Test and Control Institute, Harbin Institute of Technology, Harbin 150080, China)

Abstract ; To generate the test sequence, it has to achieve the description of temporal constraints. At present, there is no effective method

to realize this objective. Therefore, a modeling method for sequence testing with temporal constraints is proposed in this article. The

allowable intervals of state transition are proposed, which can describe the continuous appearing number of a former state when there is a

state transition. Another problem of sequence testing is how to evaluate the target coverage degree effectively. This problem is solved by

introducing kernel functions to evaluate the target coverage degree of test sequences. Finally, the real cases are modeled based on the

proposed method. The availability and feasibility of the method are validated.
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Fig.2 Diagram of state transition of the speed control system
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(S,0),(S,1),(1,0) !

S, =1(1,0),(U,0),(S,0),(1,0),(U,0),(U,1),
(H,0),(H,1),(S,0),(U,0),(H,0),(H,1),(U,0),
(S,0),(H,0),(1,0)

=1{(1,0),(U,0),(S,0),(1,0),(U,0),(U,1),
(H,0),(H,1),(5,0),(U,0),(H,0),(H,1),(U,0),
(8,0),(H,0),(1,0),(U,0),(H,0),(H,1),(1,0),
(U,0),(8,0),(U,0),(S,0),(H,0),(U,0),
(H,0),(S,0),(H,0),(S,0),(S,1),(1,0)

R FES S, .S, B S, TR AR A
0 R AR AR g | = EX o I Ml g | = EX, 4,1,

XFTFH S, A k,(S,,S,)=1 El =4S, % T REHE
E i 2R3 I B — RS E 5 1T 2k, XTI
S, B Kk, .n(S,,5,)=9,S, B35 T ¥R 9 4IRS %t
REFRE R PHETTREEEEDER T 1R, Hrh
WREFHR(UH) (1,U) F(U,S) #eEw 1T 2K, H5
(U,H) 53521 (U,1),(H,0)} F1{(U,0),(H,0)};

@ (LU) Bl (1,0),(U,0) |58 (U,S) 11 (U,
0),(8,0)} o XTFIFIS, £ ke (S5,8,) =20, ki 1
REFRE R PR 2 RSB ALA Bl 17 RS
FeRexy, o xh TH X (1,UH) . (1,U,S) . (H,1,U) |
(U,S,H) Fi(U,H,S) #HE T T2 HT 34355
6T ESRIYEFR, I S, .S, F1 S, BT LAVE J9 4 550
FI%T SUT A7,

3.2 EZXFIHH

ASCMSCER[ 2T A7 kil 17 3 N H AR ZRE
PR Z S, g 1 s, & 1 il 45 T 3 A4 SUT (1)
s B FOP BRI, B4~ SUT RS )4 B i R 2
XTBR T RV R S 2 2 A iR R e B 0, X HU R
iifﬁw‘éﬂﬁT 34~ SUT (20 SR 20 o A W ik 20 R 29 o

Xio) s FARAFORS B A FHIELG B

&1 SUTWEZBERHBBERIRARK

Table 1 The number of objectives and step constraints

in SUT
B A H
suT IR R
REH HREL HBXE
Autoradio ¥ B0 11 23 66 EX(¢)
Coffee Machine 9 11 15 EX()
Tetris 10 17 27 EX{o

%2 PRS2SR A TESTONA T A%} 134 3 4> SUT %
A B i A 24 SRR A I 1 B LSS, L Autoradio
9 BT B, Autoradio FYFEHIFAICA 11 AVIRAS, JE
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HORS B P SR 18, TR T 7 AR e fe il i
Feo R R 27, 155 1 W B 1 23 RS TUR
T3 AERS R RT L ST RAR R 120, B 5 T 2R
LTI 66 DX, TURT 52 ANEeREXT . i T3
Fea B AR SR T BEAT 1 TESTONA T A, 71 X A8 3 i
L, 9 ELi T SUT A e R 56 R MR, TCA 2 RS
e R TR B AR DR E , A I 0 SR 50 Y R 7 i R e B
LR BEXS O AL S 1 RS RO 3, BUE AR TUAR
F 2 SUT ik F 5 HI4E
Table 2 The sizes of test sequences in SUT

suT WEES  HBRES HENER
Autoradio f5 5 87T 18 27 120
Coffee Machine 9 14 27
Tetris 12 30 46

223 BRI o3 B, T LA IE AR SO H A I 295
ZAET B NIRRT 1 AT AT A 2

4 & i

RIS I 29 ARA A 89 e 5 I e i b T ke A0
Brie. ASCREH T — i Fe 20 R PF T B 51 I o A6
751%,&1%751243%[/\7% SR AAVFIX RS, 9
THR AW, [ 3 — 2L 51 A CCTL 22 IR ZS (1] f4 1f
FPATREATINA o 5 IR A S T T P 5 A%
PRBCA IR S8 5 H AR PR 735 il ad 5% s
LA IR 51 i AR i AR o el i S il
Bk T S 7595 B R AT AT
TEASCHIFTE R B 5 Al L, R — 2B AN ) 2 =5
B T Iy 290 3505 1) A 3l Az SR, AR5k )
P A 7 3 %0 0 17 91 R 4T 29 ARG IE , R I sl
ARG R BI85 58 L H bn A i
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