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Analysis of Forming Factors in Software Defect
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Abstract ; Software defects is an important basis for software quality evaluation, so it is necessary to thoroughly and deeply research on it.
However the reasons rising software defects are too complicated to identify. In this paper, for analyzing the reasons for the generation of
software defects and the methods of finding defects,based on linear fitting method of multiple linear regression, study the effects of soft-
ware defects from the tested object,developers and testers, testing strength and so on. First,5 factors were selected to build analysis mod-
el. Second, the regression equation was obtained by analyzing the data and the factors degree of influence on software defects generating

were determined. Finally ,by analyzing the ¢ value, it is found that the strength of time is the most significant factors and the complexity of

software and developers experience also have important influence in software defect generation.

Key words : software defect;forming factor; software size ; software complexity ; multiple linear regression

0 51 &

W25 1 (R WK 2, — 7 T, S ) 0 5 B AR
B BRI 52 e VRS AR B K H I TR AR 4
MR KRR RIE  5—Jr,  Bak
{1 I 3 0 2 M L B0, — L P o o B
WA G AL AT A B R AR R
1 T BRI 5 3 5 R e T A 80 3 0
Bl T LA S B 1 () e k2 3 8 £ B
PRI , PRI LR 3P i R TR 3R ok
22 (L 2 B ST 1 L ST A P Bk A A, 9%
T, BT R AR E , FlY AR [ g A 530 A
IR FR 00 75, 0 £, 1 2 e s i A

I FE HEA:2015-01-04 &= B3 :2015-05-07
E£H . H%K 863" M AL RITRIT H (2011AA7031024G)

BER AR BIATR £ 2 [ — 24 A 50 [F] —
AR 2 O, S SR SRR AR, 5
A BRI S — A N B T B AR v A B3 B
DAL TR 3t 23 A AP R 9 A s PR3 Sk 8 9 a0 s LA
Fe R UGB HAT T A B 9208 ), — i 3 i %
BRI R BT, T LATE SRR T A B Boin L 25
S, R T F0U 5 G5k B g BN 55— O T e R A5
JG PR 2R BB o B, AT AR — 2 R AT 5 1 K A
P, A0 SEBHE TR R B AR I o B LA R
THET AT YA BB T 0 A SO RIS AR
AR IS P2 005 B0, X 48 S0 0P Bk g 140 T RE A=
SR Z AT AT | DA Sk F) A JRE SR i 4% 2 0 B F

[ 2& H kiR B 18] :2016-01-04

YEZ B WAV AE (1983 -) 55 (1) , BB ST B3, B4 RS 0 1) i AR it
[ & H AR bk - http : //www. enki. net/kems/ detail/61. 1450. TP. 20160104. 1607. 062. html



22 HHRHLEAR S LR

06

P2

1 HERBERENEER

A RS B IR 3R AT AR 22 SO RO SR e
A R ) B RN A A AT AT M R 3 UK
PRSI 2R T & N B2 35 7K 7 A 5
YR30 7K A ) S B A R B e A A R 2R
LA .
1.1 G

WG 250 A A R ASE 5 LB 2 %) 5k o 25 i 1A
FLBl e &, REAR PRS2 L [ ) i
B A B S 3, A a8t TR ) R P B A 23 B
Z 3N, BRI 0 R i AR 2 B 22 4
TECYR GBI v R D A ) T AR RS A T 40 L A S B
FRASE Y B 5t A8 s LA 3 AT
1.2 #HNRENESRE

BRACH A A, B0 A 1 19 52 2% 0 R0 e o Al
AARKAYFENR B 52 2% BB ey, LB B R 3
MEBESBEZ N R R A 2 R T 2N
A Ty eV T ) 22 W — SRR R 150 Ay o BT 2R B
B TR B 2 X LA 4 BT 342 PR S 1 A 5
KR, M FEIIAAA T, PRI T, s
5 B FA G B, A AH 5 0 5258 4518 XX —
W5 AT S e A AT e 6 BRI A1 ) P
AR C VRN EEEAS RN LLSHT
1.3 FAREAGRHEREKE

TF e N D3 B T AR 48 50 X 511 i b A 3 L4 1 52
M, — LRI R BT R B ES R nG
B AR SN 25, B T ER A AT PRI A 4K
PR s a2 /D — B I T 45 5 B 2CE
FERCUR A MR T & N B2 8K D s it T & NG
TAEARE FRANGO 2 B 038 5K 35 1F R & 50 KT
1.4 MK ABHERIKTE

DN 51 ) TAE 30 5 3R kb 22 [A] AT 2 2
ISR AT 28 30 AR N 573 JH X 0 124 o L A o o
TR Bt i R S A 28, PR ok JHE 0 ke o 1 803
W E ., EHR ST, 5 R A BBl
M 51 28 50 7K - K N 5 0 T AR AR BR A5
FRNBIRRG AN AR KR,
1.5 WHHIEAHERLE

M N A TR B AR B ] A R 0
PR EA AR mE A, SR, i T A B
TEAEZ BIRER S5 EVABIE ] J 30 S5 i ) 24 SRR BE
SIS A AR T e — I S, Rt B
] 1A P S 4 R X R R 1) 5 i e — A T

MERBNER, AL T AR T 1 T
JRS B A S

BT LR A RO, i Ay — S H A A8 B e o A=
JRPRZR AR PRI AT R A L UM R B, — i
A AT BA T 25 1 77 ol U 2 A v 194 o 5 AN %
PO BT Sl 15 DA 0 B I A R, I — A B g
SEPEAT R T AR RUR B9 5L TARSCR AR b T
(PO = uate =% AL P (215 I o O e =97 o5
B AR EN A b v L B A TR 3k 26 2 R
REAER T EWAMAR THAF A &R % W w8
a7 B 70 A IO T LA HERR DAL TR ZR X 45 2R B9 3
Wi, PRI L b AR P A S A R T

2 EuER SRR
2.1 EIGHRE

o5 LA N B AT 0 0 A RS A i
ARIE JF RN R K - KN 51 2858 7K P R f
S 7 B ok S ST AP B B 20 BT Y 22 T 2k 1 [l U
R,

N(GRFGETH) = a + bL + ¢cC + dD + eK + fT

H o HEEI; b o d e fo R AR G
INES /¢

N — B (R 48 F R R I ) F) e o (L, 4K
AR 3 5 v i B 0 I 8 3 LA T 7 ) 0 25 45

KA N = zq e I RE R 1 e O e

Wa. o, m MR BPE SRR (1 H3.0 2 9L 2.
0.3%01.0.4%500.8.550.6);q, N i FeBliE P

L —E AT 85 % 8 g2 — 18 AR 43 i T 2
Testbed8. 1.0 #4751 315 ,

C — U8 52 2% i« i Bl ot — i AR b T
H. Testbed8. 1.0 #1720 Hr k45,

D —IF R N E K K Z 8 FHF R N By T
AR LAG RG-S, D =Y x S, HH, Y FRIF
BNAS A K TAERBTE , S g5 25 (BT
SEBU 1 T ERAFSE B 1. 2 BIBFSE B 1.4 BFSE B
1.6),

K —a N 51 28 56 /K P a2 80 s FH N B iy T
VEAFRRIR IR R BORTT, K=Y x S, Hr, v ERi
A D20 3P T A G B R, S Sl ) R 8K
(FE) .

T —F il 8 01 R 5 R ikl R B R R R A 00 T
= R/P i R F7RSERR B A i st ) (G 5
DI s kA ) 5 P ORI B E R A A A s ) (3
Sl e P 0 AP s )2 AT BRI B e SRAR R 2 54k



513 W T 0 A58 < AR BB 1) A 1l PR 2R A -3

TR 2458 BFR A T ) RO o (ELEB I ph T & A B3 80T 58 i, B % 0
2.2 {ERKHIRE PERFAE . T 2R oI 005 TR AORE 1 LA B B 48 A

o el BBk A PR DAL L 1, A BA B ERE PR g e s ik BAC
AR A X CHEF AT H, ZALMIE SO BB R 1A 75 I 3R 2 Ge i iadix
T3 by 2 S I S8 0, BA e A — B PSR SR BB . T AR AR 1

R R RG ATHEARBE

BES N L c D K T

1 90 1110 2.5 13 1.2 0.9

2 62 8 000 3.9 8 3 0.25

3 101 2 000 2 18 9 1.4

4 106 800 1 25 13.4 1.5

5 64 7 000 3 11.4 9.6 0.3

6 9 3 000 2 19 8.5 1.1

7 82 9 000 2.8 15 3 0.5

8 65 1000 2 14 9.6 1.1

9 86 5000 2.8 14 7.5 1

10 66 28 000 4 8 4 0.4

11 72 9 000 2.6 9 7 0.5

12 104 1,000 1 2 11.2 1.3

13 98 15 000 5 31.6 13.4 1

14 72 20 000 2.3 15 12 0.4

15 90 1110 2.5 21.4 12.4 0.9

16 9 2 300 2.1 15 10.8 0.7

17 87 3100 2.3 14 7 0.5

18 72 4000 3 9 7 0.8

19 83 7 500 2.4 11 5 1

20 95 500 2 15.8 12 1

21 83 8 500 2.6 4 5 0.7

2 81 12 000 2.5 13 11.2 0.6

23 60 14 000 6 5 6 0.2

24 95 1 000 2.3 20 10.8 0.9

25 70 12 000 6 9 6 0.35

26 95 800 2.3 15 10.8 0.8

27 71 18 000 2.8 12 12 0.6

28 78 12 000 2 15 12.4 0.7

29 77 12 800 2.1 9 3 0.6

30 84 7 000 2.3 18 12 0.9

BB BB R AT ER AR TR A, b
3 & EERPASH FRZEXT N SRR
(i ] TBM SPSS Statistics19 #4745 & 3 2407, Fl PEATERVE TR 20 A7 I, A5 21 69 45728 B 1 AR v AL A
M C R B R 7 L.C.D KT 55 Nz, i RREBSHATREIL R 2 ~4 B,
K1, (2 BALEA
MERTLAE H, L.C.TF1 D PUAS P Z AT N 1520 B R RJ5WREERDS ARMEAGITRIRE

Fr S LR AYZ PR OC 2R HE A 25, KA 2 5C 22 T g ! 0.942*  0.888  0.864 4.773

55, BAR EIAREREX N B EA LR S, AT Eia AMMEF(FF), T,KL,C,D .,



-4 HENEAR S KR %26 %
110 110
00
1o %o - 100-{ g
90 ° o 90 o ©
Z ° % o 2 20 4 :
9071 : B0 o
70 g 9 a o L) 70 =] Q o Q
60 T = T T T T 60 T T O| T
0 5000 10000 15000 20000 25000 30000 1.0000 2.0000 3.0000 4.0000 5.0000 6.0000
L C
(a) BRAT IR 5 R e (b) R A 5o (E
110 1Mo
100 %o . 100-{ o2 .
a0 ° o o 90 o© o
2 o o 8 o Z 5 o ° 2
80 @ : 80 9 .
70 e o ° 70 o 7 8
60 ° T T T 60 = T ) T T T
a 100 20.0 300 20 4.0 6.0 8.0 100 120 140
D K
() RN AL 6k E (A W D256 56k fE
110
100 o © =
a0 L}
= . ° o
80 °
6 5 o o o Q
B0 ° T T T T T T
2000 4000 6000 8000 1.0000 1.2000 14000 1.6000
T
Ce) B 5 BB (E
Bl ZENLBEZZLCDKTHEREXZ
%3 Anova’
A S5 A df ¥y F Sig.
[l 4 316. 659 5 863.332 37.900 0.000*
1 2% 546.708 24 22.779
Bt 4 863.367 29
Eia ATMEZ.(FE), T,KL,C,D;b AREE:N,
k4 @PERHKE
- AR HE LR A TES
AR — - t Sig.
B PRzl 2 IR
(HHE) 65.622 5.402 12. 147 0.000
L -3.970E-5 0.000 -0.210 -2.367 0.026
C -1.019 0.996 -0.093 -1.024 0.316
1
D .842 0.253 0.386 3.333 0.003
K -.324 0.380 -0.083 -0.851 0.403
T 19.042 4.595 0.496 4.144 0.000

E:aABREE.N,



513

W T 0 A58 < AR 1) A sl PR 2R A -5

A T ) AT B T

R® J90.888 5% 2557 Fil 5 BAASE 5 FIEY 11.2%
VIR AR XA AL L5 (AR A, F K 37. 667, L IE K
T, AT IR S R R A A fEYE L.C.D,
KT 1Y ¢ R 50 (5 0 4 XA 53 50y :2. 367 (1,024 3. 333
0.851 4.144, ¥ L DT W ¢t KA KT 2, S8U4b
THAME , RIIX = A28 5 BoA B il ke fe 71, 348
AR FC 2 (0 [T ) R A

N = - 0.210L - 0.093C + 0.386D — 0. 083K +

0.496T

4 LERIE

A DL B S AT, X A R A S 1) A
R, CPRALUT LSS,

(D) FERAEBE R AL JF kA B2 5
FRIVRIF ) JE 0T 20 A S0 R 1140 552 W 2658 R, R e A A 5
BRI B AR L 110G 2R U BH P RS R A, LB
Vv o TR AR s 18] 1 7050 R B AT R N 5L 42 56
SRR BRE BAE LY, BRIV () 2R B3O8 /)N | Ao ] RS FE A
PiN NG LY i U e T N A=

(2) B4 2 B AR N B3 2 36 7K S 19 ¢ {84391
1,024 F10. 851, 3 ik BHiE 43 B 156 BT 3 G > A 3R X6k
(G 3 ET oAk N RN AN & &= A S 2 i
AT BB 5 R FH A0 Sk i) — R 4 80 56, I 5L i
IR AHNT R

(3) BRAFRIEHI IR ¢ AEA 4. 144 U B B ke
B 14 s i L T B VE D, DR e B A A e A o, A
AP i st 1] 5 2 A A B AR UE 7645 Y TAE
r R T S T AR A A ks A TR RS 4
AR TE R B T AR RE

(4) B TF R NSRS 1) ¢ {B R 3. 333, — J7 T
BT 2 N IR I 2530 R B e B 1 A AR T 5 —
T U6 B A A ] — 2L 2L F & N L, Btk 22 1D 114 B 7 7K
22 BEAR A, A LI 4 TR 2 AR A R B AR N
W NI = B R A ) N N ol s W B S T
— B

(5) I 2Z A R R 1, i) AR e vt
B4y T HRAETE S T 10 2 B 2R PT RB LS T =2 A4
A BANEMERE 1 N B B R A I T
AT B o DRI AE A J SR R a3 A2 A 4

SIMTIRTE AT RE BRI AR B R I X AT R 7 #r

SE A :

(1] ERA, LM, K 3,5 BMESESRESER G W
MBI 29 1 7 ¥ [ 1], D62 K% T/, 2009, 17 (7) :
1678-1685.

(2] SARDE, K. BRAFBRBE Z3 28 ROATFE[T]. TR LA TR
5t,2004,21(6) :84-86.

(3] B& R, LA, LIRS (IR S BB TE A R A1 ok
BT A R [ 7] 67 4 T F% ,2013,21(7 ) 1 1865~
1872.

(4] BlikE  REFL, B A, 55, 56 T4 0 B9 B0 sk R A
Y R FCRE R SE [ ]. AL, 2007,27 (5) - 1238 -
1240.

(51 x| &, 5F302l, B, 5. RGP TR RTEET
i AP RE GRS e 1 (R FHI[ 0] B2 A5 TR, 2014,22(3)
787-796.

[6] Mazntyld M V,Itkonen J. How are software defects found? The
role of implicit defect detection, individual responsibility, doc-
uments , and knowledge[ J]. Information and Software Technol-
0gy,2014,56:1597-1612.

[7] Ma Ying,Zhu Shunzhi, Qin Ke, et al. Combining the require-
ment information for software defect estimation in design time
[J]. Information Processing Letters,2014,114(9) :469-474.

[8] Qin Lei,Zhang He ,Huang Fuqun,et al. Classification of air on
~board software code defects and investigations[ J ]. Procedia
Engineering ,2011,15:3577-3583.

(91 X7, W5, 45, 55, JET8RE i I R T A
FEANT] IPEN TR S5 8E11,2011,32(5) : 1714 -
1717.

[10] £ F, MBS, B0, P AR )], ks
#,2008,19(7) :1565-1580.

[11] Koru A G,Zhang Dongsong, Emam K, et al. An investigation
into the functional form of the size—defect relationship for soft-
ware modules [ J]. IEEE Transactions on Software Engineer-
ing,2009,35(2) :293-304.

[12] F2rhd, 50K« M B T e R o6 i K i
BIOE AT [ D], LR TR, 2014 ,22(1) :228-234.

[13] Marcelo C,Audris M, Jeffrey A, et al. Software dependencies,
work dependencies, and their impact on failures [ J |. IEEE
Transactions on Software Engineering, 2009, 35 (6) : 864 —
878.

[14] EEX, & T Zoc&ERRMHIEsr k)], deat
WUZS A R R 222441k, 2007 ,33 (4) :500-504.



AR GR R 44T [HRRER ..

(=" WEAE, YL, X%, HA Qing-hua, JIANG Rui-kai, LIU Luo
(=R P ERNERE KIS W BT, 5 Ak K AR, 130033

W LA S R ElsTIE]

YL 44

50 - 2016 (1)

SURASCH R PR, 325l XU, 1A Qing-hua. JIANG Rui-kai.LIU Luo PRI AL MR 25007 DI 6 301 -
VAR R JE 2016 (1)



http://d.g.wanfangdata.com.cn/Periodical_wjfz201601002.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%93%88%e6%b8%85%e5%8d%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%a7%9c%e7%91%9e%e5%87%af%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e9%80%bb%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22HA+Qing-hua%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22JIANG+Rui-kai%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Luo%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e4%b8%ad%e5%9b%bd%e7%a7%91%e5%ad%a6%e9%99%a2+%e9%95%bf%e6%98%a5%e5%85%89%e5%ad%a6%e7%b2%be%e5%af%86%e6%9c%ba%e6%a2%b0%e4%b8%8e%e7%89%a9%e7%90%86%e7%a0%94%e7%a9%b6%e6%89%80%2c%e5%90%89%e6%9e%97+%e9%95%bf%e6%98%a5%2c130033%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-wjfz.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%93%88%e6%b8%85%e5%8d%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%a7%9c%e7%91%9e%e5%87%af%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e9%80%bb%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22HA+Qing-hua%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22JIANG+Rui-kai%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Luo%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_wjfz201601002.aspx
http://c.g.wanfangdata.com.cn/periodical-wjfz.aspx

	¡Š:1a

