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Generation method of small-scale EFSM test sequence suite for all transitions

DUAN Jiagi'?, LIN Mingda'?, ZHOU Qing'

(1. Key Laboratory of Electronics and Information Technology for Space Systems( National Space Science Center, Chinese Academy
of Sciences) , Beijing 100190, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract; In order to address the issues of low efficiency and large scale of test sequence suite on the extended
finite state machine ( EFSM) model, a method of small-scale EFSM test sequence suite generation for all transitions
was proposed based on the improved adaptive multi-population genetic algorithm (IAMGA). Firstly, the fitness
function was designed by the transition coverage gain so that each generated feasible transition path can improve
transition coverage. Next, the individual was selected within the subpopulations divided by feasible transition
paths, which can overcome the premature convergence and improve the success rate of all transitions coverage.
Then, the probabilities of crossover and mutation were adaptively adjusted based on the average path pass rate of
the population so as to speed up convergence. Finally, by traversing the test sequence suite in reverse order,
redundant sequences were removed, which further reduced the size of the test sequence suite. The experimental
results show that compared with the generation test sequence method for single transition, this method which is
designed for all transitions, can generate a test sequence suite that meets all transitions coverage with a success rate
of more than 90% at a time. Compared with the traditional genetic algorithm, the average size of test sequence
suite generated by ITAMGA is reduced by 50% , while the average number of iterations is reduced by 20% . The
method proposed in this paper can effectively improve the efficiency and quality of the generating EFSM test
sequence suite.
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PIN(p)
[(p '=p) and (a <3)/
write("Wrong Pin,ReEnter");

a=atl;
)
start
Card(p',s,c)/

write("Enter Pin");

Prompt for PIN I=e';
PIN(p) write("Savings/Checking")

b=pV
write("Select a Language
English/Spanish")

¢

4

Receipt[/='¢'] / Print("Balance=", c);
15 write("Savings/Checking")

t

Ss

43 t,¢ Receipt[/='s'] / Print("Balanza=", c);
write("Ahorros/Corriente")

121 Receipt[/='e"] / Print("Balance=", s);
write("Savings/Checking"

t,,  Withdrawal(w)/s=s-w

tls Deposit(d) / s=s+d

!9 Balance[/="¢'] / write("Balance=", s)( s,

~

20 Balance[/='s'] / write("Balanza=", s

t

Receipt[/='s"] / Print("Balanza=", s);

22
write("Ahorros/Corriente")

a=0
="
write("Ahorros/Corriente")
PIN(p)
[(p !=p") and (a==3))/
write("Wrong Pin, Ejecting Card")
m Exit/write("Ejecting Card")

exit

s v b
E1 ATM &3
Fig. 1 Diagram of ATM model
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Fig.2 Calculation process of individual fitness
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Fig.7 Simulation results under different population sizes( ATM)
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Tab.3 Statistical results under different population sizes( ATM)
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Tab.4 Statistical results under different population sizes( Cashier)
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Tab.6 Comparison of simulation results of algorithms ( ATM)
ok EHEESR EBESEE  SEBER PAIEME  FIERE. PSRRI RS EAIREL
) I/ MH/ % YA/ % B/ % /M N E] T e/MAE A
AGA 0 42.74 0
MGA 95.65 99.91 98 3 8 5.34 100 250
AMGA 95.65 99.91 98 9 16 12.30 68 173
TAMGA 95.65 99.87 97 3 8 5.85 66 192
®7 BEEMRETEL R ( Cashier)
Tab.7 Comparison of simulation results of algorithms ( Cashier)
P IBEESR TBRERE SOTBEZR  JPAIENE PIENE PSRN B RIRE BARUKEL
o BoMi/%  FEM% IR/ % /M LON[! T /M T
AGA 19.05 64.57 0
MGA 95.24 99.29 85 4 7 5.19 64 230
AMGA 95.24 99.81 96 8 11 10.20 45 144
TIAMGA 95.24 99.48 89 4 7 5.34 55 184
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