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Abstract; A communication based train control ( CBTC)
system testing method based on computer virtualization was
proposed to solve the bottleneck in the traditional system
testing due to the constraints of physical hardware
environment. The CBTC system virtualization testing

platform was built with the computer virtualization

technology, which can simulate the real hardware
environment. Then an adaptive testing case reduction and
optimal scheduler algorithm based on this platform was
designed to reduce the number of the testing cases on the
premise of guaranteeing the testing coverage, and the system
testing time can be decreased through optimizing the

execution sequence of the testing cases. For the CBTC system
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of Shenzhen metro line 2, an experiment was conducted to
compare with the traditional testing method. The experiment
shows that the proposed method can reduce approximately
45%
approximately 33% of the testing time. So the system testing

of the number of testing cases, and decrease

efficiency is improved.

Key words: communication based train control (CBTC);
computer virtualization; agile test; adaptive testing case

minimization and optimal scheduler
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Fig.1 Test platform based on computer

virtualization for CBTC system
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Fig.2 Visual host configuration of sub-ATC system
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Fig.3 Driving mode conversion of sub-ATC system
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Tab.1 Constraint relationship between
studied test case and test demand

R 6 b2 b by b5 b b by by by bn
51 * * * * * * * * *
123 * * * * * * * * *
t3 * * * * * *
4 * * * * *
ts * * * * * * *
ts * * * * *
t7 * * * * * * * * *
s * * * * * *
t9 * * * * * * * *
tl() * * * * * * * * * *
11 * * * * * * *
t12 * * * * * * * * * *

T AR A B B JAFR K.

W ATCMOS Bk A% 3, % R/ i B I
BRI T (0. RHEE X 2 #1738tz
BLBRARERN T s Nb) = {t1st:, 112}, T (b5 N
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te b N T () W BT R Ik — M A 1), 4
BACA IR ISR T, W5 H /NI A 4] 42
T.={t1st2tssts 5110} 3X 5 AP BT L) 5k P
WS 2 P,

R2 PG5k b3 RSB

Tab.2 Test cases with corresponding defects

PR BRIEAR S

A® 1 2 3 4 5 6 7 8 9 10
t * *

t2 * * * * *

71 * * * *

ts *

t10 * * *

HE e AR B BRAB AT H 1) BRPE AT
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WRBEAR Q) , EAB P RET—A o HET 1, B
H OB 2FHAF B f(D=1—(Ty+ Tyt
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Bl , S5 —Fh R A BRI BAT I I R 11 -2 24 ~25 210 W
H DR 52558 —FriL A B BAT IR 210 -
ts—to-ty-t1, W (TR 58%. Wl 4 fims, F(DF
A IRITRE T, 903 B AT L) S A 0 H i
BB Lol 2 8] DGR BIINAENIR T B f10 25422~
1 TSR B 1o AT IR CBPBRAT T 20 %6 (90K
B, AT LUK HY 30 20 BB s WK 41 25 BUAT)R
AT LUK H 40 6 B BRBG. B 5 X 3 WA, AT R S

ti-ts-ty-tzt) BARTEIN t1 -ty 24 -t5110.

100
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Fig.4 f(T) performance comparison

of two test sequences
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Tab.3 Test performance of CBTC system

test for Shenzhen metro line 2

FEG/F RAWR SR e WLAA BT B
GZER  EAR PATEE B/h B¥%
JEIA T 345 264 24

ATC 3 BRI FE 0 135 192 24
B 860 430 153

ATS 10 pwmiEE 470 310 153
TR T ¥k 452 280 41

Cl 2 BRI TE 162 220 41
JEIIHA T 64 150 11

Des 2 BB T 52 130 11
JEIIHA T 155 120 18

MSS 5 BRETE 140 106 18
CBIC , B 412 360 79

BRI 280 108 79

5 #it

(D 4k CBTC R F & HA CBTC &
SRR REAAL B S B SR AL S AR, DA T FRAE T
IR BE V) 6 19 7% g2t A X R, A%
SEXTREHR BT B CBTC REEMIRE & 28 BN
— BRI E T Ak . A
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