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Abstract: Component-based software construction is a widely used approach in software development, aiming to reduce the engineering
effort and speed up development cycle. During software maintenance, various software update approaches can be utilized to realize
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specific change requirements of component-based software. Different update approaches might lead to diverse regression testing
complexity. However, there is a lack of research work addressing regression testing complexity in software maintenance. In this paper, a
framework is proposed to measure and analyze regression testing complexity based on a set of change and impact complexity models and
metrics. The paper presents an approach to complexity metrics for regression testing of component-based software. A graphic model and
several measurements for the complexity metrics, which consist of both maintenance and retesting complexity, are also proposed. An
experimental study is conducted to compare the complexity of regression testing using the data from several independent groups. The
study results indicate the presented approach is feasible in providing visual comparison on various complexity of regression testing from
different methods.

Key words: component-based software; regression testing; re-testing complexity; software maintenance
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Fig.1 Regression testing complexity factors at component level
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Fig.2 Regression testing complexity factors at system level
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Fig.3 Samples of regression testing complexity model
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Table 1 Complexity metrics for various change factors
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Fig.4 Samples of change complexity models of meta-controller and floor panel
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Table 2 A sample complexity metrics for change factors
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Table 3 Complexity metrics for different impact factors
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Fig.5 Samples of impact complexity models of meta-controller and system
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Table 4 Complexity metrics for diverse factors of test suite refreshment
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Fig.6 A sample model of component test suite refreshment complexity for Floorpanel retest
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Fig.7 A component diagram for the component-based elevator simulation system
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Table 5 Results of change complexity metric
x5 BURERMERELSR
Group No.  UserPanel  FloorPanel  Algorithm  Car  Car controller ~ Admin console  Metacontrloller ~ System
Gl 0.78 5.82 - 3.10 0.46 6.23 4.48 10.00
G2 2.24 3.10 4.67 2.59 3.50 1.18 - 6.99
G3 1.36 67.03 1.98 1.86 - 3.11 1.67 8.93

FEAS T2 /N T A [R] B MAEFA7 AS [R) 48 0 53 26 vk 58 1 4B AE M9 4F Car,AdminConsole # Metacontroller
o A8 U Ak e e T BRL{EL 43 ) 3.10,6.23 T 4.48; 5 2 41 AE K1 UserPanel I Algorithm o 46 o5 52 Zu 1 B
1,7 2 2.24 1 4.67 AERI A FloorPanel H, 55 3 ZH ¥ 48 e 52 e M LU FCAth 1y 21 #6822, B2 2 PR A 4 67.03,58
14152 5.82,%5 2 412 3.10. 50 R 2 55 3 41 4E H944: FloorPanel Hifsiin T —A B4 £ Floorindicator. 7t R 45 2 1 I,

53 s MUR 2Rtk e B s L A 10.
*6

o TERIPFIETHES 1 AAERZ HAE 52

FE S S 2 M P8 R (1 S8 45 R AP T DU Y
Wi 52 2 Ak AT LA, LE G/ A4 1 UserPanel H )52 i 52 2% 1k

J& 0.154,7E AdminConsole T ) 521 & 221 J& 0.082,7E Metacontroller 9 [ 521 5 2% 1 /& 0.084:%5 2 41

) ££ ¥ #F FloorPanel,CarController,AdminConsole,Metacontroller " B4 f5 i (1) 52 W 55 2 Pk

o (ERGURIE 1 AAT KRG MR 2R NEME 12,105 2 21 5% AN 1.5,

Table 6 Results of impact complexity metrics

R 6 MR E R
Group No. | UserPanel | FloorPanel | Algorithm Car Car Admin Metacontrloller UserPanel System
controller | console queue
G1 0.154 - - 0.256 0.091 0.082 0.084 0.941 12.00
G2 0.712 0.286 - 0.042 1 1.653 1.333 — 1.50
G3 1.82 0.088 8.66 1.133 — 0.27 0.653 b 9.75

DR SO IR S P B B A R L3R 7 3R AT S TR VB 5 S K R 2% PR &5 i,

Table 7 Results of test suite refreshment complexity metrics

F 7 WK ET R eI R AR
Group No. UserPanel FloorPanel Algorithm System
Gl 21.14 82.30 - 146.60
G2 15.03 19.05 53.10 122.80
G3 13.20 136.20 29.10 71.50
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A 8 HRT LU AR KA 3 1 LT 1] U 0k R 2 e v, BT A 9 ) A A L BB 3 AL AE R P
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ATTIR R0 52 % P VR K 82 52 21 5 i DR 0 7 AR e LA v AT 0 5 T AT 48t 1 B2 2 ke A R AT L33, A
T 3 iy 3 2 1k JSE b T
Table 8 Comparison between complexity metrics and actual effort record
F 8 A o RN SR AR Bl A A

CC CE IC IE TC TE

G1-UserPanel 0.78 7 0.15 3 21.14 17
G1-FloorPanel 5.82 16 - - 82.30 20
G1-Algorithm - - - = - -
G1-System 10 18 12 20 46.60 35
G2-UserPanel 2.24 22 0.17 2 15.03 12
G2-FloorPanel 3.10 25 0.29 3 19.05 15
G2-Algorithm 4.67 28 - - 53.10 32
G2-System 6.99 37 1.50 6 122.80 46
G3-UserPanel 1.36 15 1.82 21 13.20 11
G3-FloorPanel 67.03 52 0.09 1 136.20 45
G3-Algorithm 1.98 17 8.66 21 29.10 31
G3-System 8.93 49 9.75 42 71.50 37
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Fig.10 Summary of change complexity for each group
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Fig.11 Summary of impact complexity for each group
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