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Figure 1 Basic frame work of integration testing
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Figure 3 Module calling graph
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Table 1 BFS integration test sequence
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Table 2 Irrelevant node BFS test sequence
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Figure 5 Regression module calling subgraph
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Table 5 Time of weight and sequence generation ms

T FUH TR B BFS DFS
128bit 400 13 13 5

qlib 10 333 51 32 10
aa200c 416 3 7 1

4.3 WK B SR 4L B E V3 R B A R
3 3o B VR A A TR e B AL BE I 1 SR AE
R B B R AL S PR O, B TR 5 WK
F 03 5 870 1 A B Tl 0 03 5 A B A PR
W3 51 5L iy b A7 1Y, FERT B 35 4 LIRS
FERF N 6 Frn
F6 HRUAFTISEIARFTIMK

Table 6 Time of adjusted sequence and

regression sequence us

T A-BFS R-BFS A-DFS R-DFS
128bit 493.0 205. 4 558.2 186.0
qlib 1715.6 1726.2 3412. 8 1690. 0
aa200c 71.4 68.0 135.4 62.8

S B8 Ao G TS R AR AR OC Y 3 B
A3 R A R DA B0 R 50 R (] 05 00 3 51 Y
PR THRCR ol 1 3 HCE U S 8 I AR O I 7
G Th R ORI B 8 A U A Y JE RS A A
B WOF 25 B LB A 9 R AR D A AL ) 8
4 B T 7T 0 L 5 30 3k R BB Y S 6 A R AR O 1
TE 75 v ORI i 28 1 30 R 91 Y T A%
iR O RS B DA E 8 AR ORE AR O [a]
FRR AR T A 3 e, 2 7 AR TP 5 Rk
5 R THBCR B ME
F7 MUK R E TN F IR
Table 7 Effect of adjusted sequence and

regression sequence %

T A-BFS A-DFS R-BFS R-DFS
128bit 14. 1 14. 1 40. 1 40. 1
aa00c 17.8 24.6 50.3 44.3
qlib 10. 8 11.5 28.0 29.3

5 g

TE IAT B0 3 17 2 A SR s i iy L 45 4 5
i 7, S B T 2 A 4 G 81 A B A
PR AR B 52 i 1 0 3 1 E s A R
[l U3 0 37 5 B AL SR o R A ShAu Ry 20 A
R BEAR T B3 52 BUIY BOA AT IEAl By B i1 0
A B AR



6 BN K F W (T % R) 2021 4

FeF A SCAE A R T T A TR, [J].The computer journal,2009,52(5) :557-570.
RLZ M LT AT U — B4k, A5 ol LLFE (7] F&, Tl AR BT O 00 Bk A A
L R (R AR 360G 22 40 BT 10 TR0 e N e — 2B 25 WA AR k[T F B R S & R, 2016,53
T R 1 0 2 A AR T 4 S0 T U AR5 (3):517530.

(8] WEm, X%, T, % I T & 4 W 4 1 25 0] 45 i
S E k- MR A ik (] R db R 224 ( H SR Bl

fi),2015,36(12) :1696-1700.
(9] ZUUMH skHufy, 2=, 45 — R L TR A R
JR 1] G W AR Y R B2 D7k [T ] B AL AR,

(1] RE BE, ERBFIZHA L 2E L LHNE,
SME SR [ ]BIN R4 (TR , 2018, 39

f):1_4’i8' . N o 2011,34(6) :1062-1074.
[2] iz AP K [ ML e B [/ BTk AR (10 XU AT ORG Rk K B BE M R b [ J ]2
#k,2006.

HLS & B4R ,2008(8) .58-61.

[3] BEBL, 554 B AR TR IR )] .3 (117 ZHANG Y M.JIANG S J.WANG X Y, et al.An opti-

BWHLFFE 5 % & ,2006,43(8) :1375-1382.
[4] KUNG D C,GAO J,HSIA P, et al.Class firewall, test

mization algorithm applied to the class integration and
test order problem|[ J].Soft computing,2019,23(12) :
4239-4253.

[12] Z=d%  EWE 8, 5 5T 5 2 W 4 1 5 0F 2 2
PERERDISE[ )] 12741, 2006, 34 (39 T 1) :2371

order, and regression testing of object-oriented
programs[ J ] .JOOP-journal of object-oriented program-
ming,1995,8(2) :51-65.

[5] MAO C Y,LU Y S.AICTO:an improved algorithm for

—-2375.
planning inter-class test order[ C]//The Fifth Interna- [13] Fhaide ABmeae RWF AT S b TR M. L,
tional Conference on Computer and Information Tech- b 2 T 2 R L 2000,

nology (CIT'05) .Piscataway:IEEE,2005;927-931.
[6] ABDURAZIK A, OFFUTT J. Using coupling-based

[14] ARsEDE SRR RGN AR [ M) db s b B T
KRR AL, 2018.

weights for the class integration and test order problem

An Integrated Test Sequence Generation Method Based on Software Metrics

FEI Kexiong, WANG Yawen, GONG Yunzhan

(State Key Laboratory of Newworking and Switching Technology, Beijing University of Posts and Telecommunications, Beijing

100876, China)

Abstract; To ensure that the software products could work as designed, a series of tests were needed. Due to
the different importance of different modules, testers could have special requirements for test projects. How to
help testers improve efficiency was the main problem of test sequence generation. Through the analysis of the a-
bove problems, this paper designed and implemented: (Dcombined with automatic code analysis and software
measurement technology, the automatic calculation of the importance weight of function module was realized.
(@Based on the existing test sequence generation strategy, the dynamic test sequence optimization technology
and regression test sequence generation technology were designed and implemented. Through the fine-grained
modeling of function modules and the combination of a variety of automatic test sequence generation strategies,
the author reduces the impact of faults on the test process and improved the efficiency of regression tests in the
integration test.

Key words: integration test; test sequence; software metrics; regression testing; software testing



