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In case of applying a model checking method to a business, a learning cost and a stable securement of human
resources are problems. So author developed a model checking support tool that enables model checking
method using a sequence diagram widely used as a design tool. In the tool, internal specifications and
external specifications written by sequence diagrams are translated into inspection models and inspection
specifications, and a counterexample as a result of verification by a model checking tool is translated into a
sequence diagram. As a result, a designer can take benefits of a model checking method without learning
it. As a evaluation of the tool, author confirmed that a low reproducibility defect is detected effectively as
a result of applying the method to a business model.
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@startuml

title IpcServer

control IpcClient

control IpcServer

control Executor

control Closer

hnote over IpcServer : Ready

© 00Uk W

hnote over IpcServer : Ready
10 | IpcClient -> IpcServer ++ :

11| alt apiName==CLOSE

12 IpcServer -> Closer ++ :
13 return

14 | else

15 IpcServer -> Executor ++ :
16 return

17| end

18 | return

19 | hnote over IpcServer : Ready

20 | @enduml

sendRequest (apiName)

execute (CLOSE)

execute (apiName)
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01 00000 CSpyy 00000

0000 (YAML)

CSPm

Data:
Result:

Class:

[ SUCCESS, FAILED, CANCELED ]

Mode: [ RW_MODE.Bool.Bool, CTRL_MODE ]

datatype Result = SUCCESS | FAILED | CANCELED

datatype Mode = RW_MODE.Bool.Bool | CTRL_MODE

datatype Class_ = Daemon | Device

datatype Method_ = Daemon_start | return_Daemon_start.Result |

Daemon:
start:

args: []

return: Result
Device:
10 open:
11 args: [ Int, Mode ]
12 return: Bool
13 close:
14 args: []
15 return: null
16 cancel:
17 args: [ Bool ]
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Device_open.Int.Mode | return_Device_open.Bool
Device_close | return_Device_close
Device_cancel.Bool
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1| @startuml 1| datatype Class_ = A | B
|Z| 2 | participant A 2 | datatype Method_ = B_ml.Int | return B ml.Int | B_m2.Int
: : 3 | participant B 3| channel msg_ : Class_.Class_.Method_
| m1(0) 4| A -> B ++ : m1(0) 4| A_Init_0() = msg_.A.B.B_m1!0 -> A_Init_1()
! " 5 | return ret 5| A_Init_1() = msg_.B.A.return_B_mi?ret -> A_Init_2(ret)
PR 6| A ->> B : m2(ret) 6| A_Init_2(ret) = msg_.A.B.B_m2!ret -> A_Init_3(ret)
3 m2(ret) _| 7 | @enduml 7| A_Init_3(ret) = SKIP
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1| @startuml
2 | participant A
: | 3 | participant B
4 | hnote over A : Ready(0)
T 5| ====
: : 6 | hnote over A : Ready(v0:Int)
: | 7|A ->B ++ : m1(v0)
! 8| return ret
m1(ve) _ | 9| note over A : v0 = vO+1
h ! 10 | hnote over A : Ready(vO+ret)
i
:(ﬁrjgﬁ 7777777 11 | @enduml
i
:
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datatype Class_ = A | B
datatype Method_ = B_mil.Int | return_B_ml.Int
datatype StateVar_ = A_Ready_v0.Int
channel msg_ : Class_.Class_.Method_
channel init_, sync_, update_ : StateVar_
SV_A_Ready_vO_Init = init_.A_Ready_vO0?v -> SV_A_Ready_vO(v)
SV_A_Ready_vO(val) = init_.A_Ready_vO0?v -> SV_A_Ready_vO(v)
[1 update_.A_Ready_v0?v -> SV_A_Ready_vO(v)
[1 sync_.A_Ready_vO!val -> SV_A_Ready_vO(val)
A_Init_0() = init_.A_Ready_v0!0 -> A_Ready_0()
A_Ready_0() = sync_.A_Ready_v0?vO -> msg_.A.B.B_m1!v0

-> A_Ready_10)
A_Ready_1() = msg_.B.A.return_B_ml!ret -> A_Ready_2(ret)
A_Ready_2(ret) = update_.A_Ready_vO!(vO+1) -> A_Ready_3(ret)
A_Ready_3(ret) = init_.A_Ready_vO!(vO+ret) -> A_Ready_0()
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datatype Class_ = A | B
datatype StateVar_ = A_Ready_vO0.Int
datatype Method_ = B_mil.Int
channel msg_ : Class_.Class_.Method_
channel init_, sync_, update_ : StateVar_
SV_A_Ready_vO_Init = init_.A_Ready_vO0?v -> SV_A_Ready_vO0(v)
SV_A_Ready_vO(val) = init_.A_Ready_vO0?v -> SV_A_Ready_vO(v)
] update_.A_Ready_v0?v -> SV_A_Ready_vO(v)
1 sync_.A_Ready_vO!val -> SV_A_Ready_vO(val)
A_Ready_0() = sync_.A_Ready_v0?v0 -> if v0 < 10
then A_Ready_1(); A_Ready_0()
else A_Ready_4()

A_Ready_1() = sync_.A_Ready_v0?vO -> msg_.A.B.B_m1!vO
-> A_Ready_20)

A_Ready_2() = update_.A_Ready_vO!(v0+1) -> A_Ready_3()

A_Ready_3() = SKIP

A_Ready_4() = init_.A_Ready_v0!(v0) -> A_Ready_0()
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datatype Class_ = A | B
datatype StateVar_ = A_Ready_v0.Int
datatype Method_ = B_ml.Int | B_m2.Int
channel msg_ : Class_.Class_.Method_
channel init_, sync_, update_ : StateVar_
SV_A_Ready_vO_Init = init_.A_Ready_vO0?v -> SV_A_Ready_vO(v)
SV_A_Ready_vO(val) = init_.A_Ready_vO?v -> SV_A_Ready_vO(v)
[1 update_.A_Ready_v0?v -> SV_A_Ready_vO0(v)
[1 sync_.A_Ready_vO!val -> SV_A_Ready_vO(val)
A_Ready_0() = (A_Ready_1() ||| A_Ready_3()); A_Ready_5(0)
A_Ready_1() = sync_.A_Ready_v0?vO -> msg_.A.B.B_m1!vO
-> A_Ready_20)
A_Ready_2() = SKIP
A_Ready_3() = sync_.A_Ready_v07v0 -> msg_.A.B.B_m2!v0
-> A_Ready_4(0)
A_Ready_4() = SKIP
A_Ready_5() = init_.A_Ready_v0!(v0) -> A_Ready_0()
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A 1| @startuml 1| datatype Class_ =U | A | B
2| title A 2 | datatype Method_ = A_ml1.Int | return_A_mi.Int
3| Actor U 3 | B_m2.Int | reutrn_B_m2.Int
4 | participant A 4 | datatype StateVar_ = A_Ready_v0.Int
5 | participant B 5| channel msg_ : Class_.Class_.Method_
y 6 | ==== 6 | channel init_, sync_, update_ : StateVar_
! ! ! 7 | hnote over A : Ready(vO:Int) 7| SV_A_Ready_vO_Init = init_.A_Ready_v0?v -> SV_A_Ready_vO(v)
i . i 8|U -> A ++ : mi(a0) 8 | SV_A_Ready_vO(val) = init_.A_Ready_v0?v -> SV_A_Ready_vO(v)
! 9| A -> B ++ : m2(a0+v0) 9 [] update_.A_Ready_v0?v -> SV_A_Ready_v0(v)
:ml(aa) ! 10 | return ret 10 [1 sync_.A_Ready_vO!val -> SV_A_Ready_vO(val)
: ! 11| return ret 11| A_Ready_0() = msg_.U.A.A_m17a0 -> A_Ready_1(0)
m2(39+v6)) ! 12 | hnote over A : Ready(ret) 12 | A_Ready_1() = sync_.A_Ready_v0?v0 -> msg_.A.B.B_m2!v0
ret D 13 | @enduml 13 -> A_Ready_2()
! [ S— T 14 | A_Ready_2() = msg_.B.A.return_B_m2?ret -> A_Ready_3(ret)
et L ' 15 | A_Ready_3(ret) = msg_.A.U.return_A_ml'ret -> A_Ready_4(ret)
! ! 16 | A_Ready_4(ret) = init_.A_Ready_vO!(ret) -> A_Ready_0()
' i ' 17 | B_Ready_0() = msg_.A.B.B_m2?arg -> B_Ready_1(arg)
u |Z| 18 | B_Ready_1(arg) = msg_.B.A.return_B_m2!(arg+1) -> B_Ready_2(arg)
19 | B_Ready_2(arg) = B_Ready_0()
20 | getSv_(A) = Union({productions(A_Ready_v0)})
21 | getSvCh_(x) = {init_.s, sync_.s, update_.s | s<-getSv_(x)}
22 | getProc_(A) = A_Ready_0() [lgetSvCh_(A)|] SV_A_Ready_vO_Init
23 \ getSvCh_(A)
8 1| estartuml 24 | getProc_(B) = B_Ready_0()
2| title B 25 | getProcIf_(x) = Union({
Izl 3| participant A 26 {msg_.x.t.m|t<-diff(Class_, x), m<-Method_},
T T 4 | participant B 27 {msg_.f.x.m|f<-diff(Class_, x), m<-Method_}})
—_— 5| ==== 28 | InternalSystem_ = || x:Class_ @ [getProcIf_(x)] getProc_(x)
! 6 | hnote over B : Ready
' : 7| A -> B ++ : m2(arg)
' m2(arg) ' 8 | return arg+l
' args1 9 | hnote over B : Ready
o 10 | @enduml
|
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