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Research on on-board embedded software testing process model
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Abstract: In view of the features of an on-board embedded software, an on-board embedded software
testing process model, butterfly model based on W model and X model, is proposed. This new model
not only reflects the test for entire development activities, but also supports iteration and alteration.
Especially,it is suitable for the characteristic that on-board embedded software development process
needs multiple cycles. This on-board embedded software testing process model has many advantages in
finding the design defects of software and hardware at early stage for satellite products, shortening the
development cycle of on-board embedded software, reducing the costs of software and hardware and
effectively improving the reliability of on-board embedded software,and it is suitable for the whole de-
velopment process of on-board embedded software.
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Fig. 1 Diagram of V model
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Fig. 2 Diagram of W model
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Fig. 3 Diagram of X model
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Fig. 4  Development stages of on-board embedded

software product
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Fig. 5 Schematic diagram of butterfly model
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Fig. 6 Corresponding relation diagram of butterfly model
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Fig. 7 Schematic diagram of complete butterfly model

T i 24 308 73 Shy A X B A AT [ B ] i A Y
B R AT o i DB T S o AR AR ) it
T2 1 45 B B S i 2 A Y B i AR 4 4L ROR
ZAHAOE R R Z B R . BT EA
A AR AR TEAE B ] B B 58 S Bl 2 45 O TR R
FHRELIERE . J3 50, th T B 8 A U8 i oF
5 28 Dy ASERE R HL Pk 72 b o B B & 7 3K B
i T S5 38 B AN 23 A R OR AR T, IR T 4 T R By
B g i B B =z 18] LA R A I B Be 5 B el i 2
(6] 1 3 AL TR P RE R i 4 . SRR TEAR D B B 48
B UE B LS A — s S HE AT G 5 A B T ik
TAE,

F UG AT DL L S g g A A AR 7 L A ) A R
(3 RRF s LAk b, 1 — 25 38 T 3 By AL 3K ik
AR ZE 2 A R R iR T 3 T T 2 3
A BAT ] A S R
4.3 HEFERFLHE

W 56 ) g AR TR P T RE R A ML A 2K
B AR ) A v H LA Rl R S ) A A
T
4.3.1 BHEFHHB

T AL 43 AT TR B R GRS 7 i A 55 5K G

GBI AT 55 45 - 2 S WA NS - g S g 1
BTSRRI &l e L AT —
BB,

TR (075 5K 70 A 22 BT AP 40 B By
B e AR L SRS 00 A i o 03K N B3 A 6 SR
A 35 UE A B A AR AP T 0 o SR BT A
FEAFIT K N 55 EAT REAE 2SR 0 sl T B A
B3P VR A S BE R ER B L S SR AR Y R AT R E
AL 5 56 E 25 R0k B R A G SRS HEAT B B
PRLIKE 1 9 00 3355 8 3 6 455 15 20 ) A X L )
JLIR . it 2 UAE SO G i R TIE e e R AR
T REIG R OO 1) e 2 RRAS s A PR TR S E
AT =B BL . AR B B g 0 R i K
BB T SR BUAR 58 I 95 A7 78 BRI L T B o ok AR
BRI L AR AT AL UE S DA 5 B B AT SR A B
BB SAOAH 5 SO al el PP L FREA BT B BLiE
RORR BT AR S PR AT BT SOR Y B IE A A
% 5 HH S I BT SR A AR

TE L St A AT B B P3N B 73 53 4 B
AE ZHiT B B 52 1A AE R I 3 3 3 SR o A i
Jai BRAE T R N B A 0 3 285 2R 0 e e AR Bk A7
R o 18 W58 S » T3 0P k47 20 1 1) i
Sl B AT 3 0303 3l do A B o0 i A 41 %
45 i 0 D0 K B A 14 AR L [l 0 003

YRRE ™ i ST 2 )5 o B AL AT
AR AR FEAIE 8 B B
4.3.2 BB &

R AT A Al B BB R BT AR . AR E A
B B AR B A B AT 55 2R 4 5 R 7 i AR )
{5 A5 RGO B T SO Ll PR S L 2
FEAIF ] B B ke BB ) AL A0 AR 2R 1 2 0 4T T A
Bt R o M BT 72 B B s AT XS AT A B
Bpr s i D RE - 55 A0 5% BE 1 25K 20 M sl e i
N AU AR IR0 L G SR AR Y EA T R E
fre o S8 JRCZH 2 L S A S AT B B B HL R N g ) 1
BrBO AR ik A B B . 28R A U 4
TR RER C B uE I LB

PRI E = b AR BT R BT B, T
AW B — MBS 22 42 OB B AT 55+ P A R A ™ i
B S A E R AT 55 5 A g Wi I 3K B T SR
TEPE A S AR T AL 23 1A A R B 4K
TR AT R BT R G I G SO L RN AT
B E A A 2 0 A eI S8 R 2E A G 5 B B . 4



oM

WRAETR 2 - 2 3 A SR I i A A5 7R 1 F 52 1659

Xof 8 1) R 43 6 Ak R AR AT D B B R R
HEAT A2 St 3 AN B AH I I B B ) A
4.3.3 EHHH F-B

A B B S 1Y) 3 R A0 R M E 7 i R Y
B A 2ok R AL A 2 0 7 i R ) R A I i e
BREASE TR ) B[] 3 R U RUAT 8 AN I & B B AN I 3k
B B o 30 AN X B ) T SRR BT AT S e, R
TAESE AR ER 4 o W0 2R & B B B L 5 ek
AR S P AT A N A LU I3, Y TR AR 22 A
ZJE A B A A SR i A o R

ARSC T — T 9 P I 1 A A TR

S & k-

BB ARV DS BB T A R i A K
BAE R I R A A L O SRR R R T
AR N T S B i) S AR A S I B A
s R S BB BT R SR I A
HF ) P9 J1 00 I AR 2 LB ) AR B o P 1 T
SEVESET LA E W AR A . U HGE A T A
AR A A B BT ] 5 2828 13 224> J 30 A R A
W& 2R TR B 8 A SR B R 0 AR
T4 e BOBIE T R [ S8 n i 41 e 5 8 0 3k XA A2
BEHEAT B B 4 i R TT L e A5 A B
A HAEO R A R 2 A2 TR SR R AL I &
ARG

[1] PAUL E. Controlling software projects J]. IEE Software Engineering Journal, 1986,1(1): 7-16.

[2] GOLDSMITH R F,GRAHAM D. The Forgotten Phase[ R]. Software Development, 2002,

[3] PAUL G. Methods & Tools [M]. Systeme Evolutif Ltd. , 2000;23-25.

(4] #H#ak.mBire. 4 nKTF25 2 L& OL]. http://www. 51testing. com/html/69/1301. html, 3, 2006.
YANG J B, TIAN Y F. Software testing process management in practice OL]. http://www. 51testing. com/ht-

ml/69/1301. html, March, 2006. (in Chinese)

[5] GOLDSMITH R. Thisor That, V or X[R]. Software Development, 2002 ;43-45.
[6] GOLDSMITH R F,GRAHAM D. Proactive Testing[ R]. Software Development, 2002,
(7] Fdefy. MRXAFHAARNRKGTRNHEAFFLLD]. JE5t: b Tl K%, 2003.

(8]

LI R B. Research on technology of avionics software test planning [ D]. Beijing: Beijing Polytechnic University,
2003. (in Chinese)

FRE, $um. TR, F. SEMENMRT S REREARLD] s HE% T4, 1999,7(6): 36-41.

LIJ H, HAN SH L, WANG ] Q, et al.. Thermal analysis and thermal control techniques of space camera[]J].
Opt. Precision Eng. . 1999.7(6): 36-41. (in Chinese)

EBE A BRAER Q977 —), L WL AR A, BT TR GG S 7 RS . E-mail :jiayu_ya@163. com
SImE A WL 943 =), B AFIE 5L B A TARIW AR W, BGOSR R g T R RS

77 WS





