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Generation Algorithm of Test Suite for State Transition Sequence
with Abnommal Transitions in Robot Software Component
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Abstract: This paper proposes a new method called the path-history coverage to generate a test suite to test the state transition
behavior of the robot SW component. The proposed method generate a test suite which includes abnormal state transitions
based on FSM of target component. Especially the proposed method covers the disadvantage of the mutation test method that
the size of the test suite is explosively increasing. Examples including OPRoS Component[1] show the validity of the proposed

method.
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<xs:schema>
<xs:element name="FSM'">
<xs:complexType>
<xs:sequence>
<xs:element ref="stateList"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="stateList">
<xs:complexType>
<xs:sequence>
<xs:element ref="state" maxOccurs="unbounded"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="state">
<xs:complexType>
<xs:sequence>
<xs:element ref="transitionList" minOccurs="0"/>
</xs:sequence>
<xs:attribute name="type">
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:enumeration value="FINAL"/>
<xs:enumeration value="INIT"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
<xs:attribute name="name" use="required"/>
</xs:complexType>
</xs:element>
<xs:element name="transitionList">
<xs:complexType>
<xs:sequence>
<xs:element ref="transition" maxOccurs="unbounded"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="transition">
<xs:complexType>
<xs:attribute name="trigger" use="required"/>
<xs:attribute name="goto" use="required"/>
</xs:complexType>
</xs:element>
</xs:schema>

a9 6. FSM 29 S 913 XML 2=7]w}
Fig. 6. XML Schema for FSM model description.
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IPG = setAbnommalState(IPG, n)

input IPG : Indepent path graph
n : size of UTS
output PG : includes abnormal state
begin
UTSHashSet = {J}
pQueue = {J} // queue size = n,
means UTS for each state
for each path in IPG
clear pQueue
for each node in path
t = current transition
s = current state node
if s is head node of path
continue
end
add (t,s) to pQueue
if curUTS & UTSHashSet then
set s abnormal state
add pQueue to UTSHashSet
end
end
end
return IPG
end

a9 7. ¥R o] 5 558 =58 AshE ¢S
Fig. 7. Algorithm to set node which abnormal transition will be
occurred.

ts = genTestSuite(MST,IPG)

input MST, 1IPG
output ts : test suite
begin
testSuite = {J}
for each path in IPG
testCase = {J} // init test case
for each node in path
s = current state node
tn = next transition
sn = next state
if s is abnormal transition state
for cach transition ta in MST
add (s, ta, s) to testCase
end
end
if s is end node of path
break
end
add (s, t, sn) to testCase
end
add testCase to testSuite
end
return testSuite

end

18 8. IPG 7N E| 2B 2818 A g EE.

Fig. 8. Test suite generation algorithm based on IPG.
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Table 2. Comparison of abnormal transition call times between

MNR mutant operator and path-history coverage.
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2 36 67.3
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ad 19 4 46 582
oAl FSM 2 36 94.3
3 629 3 66 89.5
4 111 824
2 16 72.9
2 59 3 24 59.3
OPRoS 4 24 59.3
FSM 2 16 97.7
3 681 3 40 94.1
4 92 86.5
onStart () {
if(infraredSensor = NULL ||
(getStatus() '= OPROS_CS READY
&& getStatus() '= OPROS_CS INACTIVE)) {
return OPROS_PRECONDITION NOT MET;
}
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Fig. 12. Source code of component which occurs error.
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