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2.1
UML
e UML

e UML

SPIN PROMELA

PROMELA
PROMELA

LTL

proctype AQO{

L1: ch!MSG ->

proctype BO{

ch?MSG ->
L1: skip;
}
LTL
LTL

#define p AQL1
#define q BQ@L1




(I —> <>q)

LTL A

2.2

PROMELA

LTL

UML

B

PROMELA

PROMELA
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UML

PROMELA

PROMELA
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SPIN
3.1
3.2 SPIN
SPIN (Simple Promela INterpreter)
SPIN
Promela
SPIN

Promela (PROcess MEta LAnguage)
G.J.Holzmann

Promela



3.2.1 PROMELA

SPIN
PROMELA

proctype init
PROMELA

proctype Example(){
int n;

n=1;

int,
Example

init

main()

m
byte m;
init{

m=10;

run Example();

init{
run Example();

run Example();

init

PROMELA

init

o

proctype

nit

Example

byte



PROMELA

bit,boot,byte,short,int,chan

if
int n;
if
::(n==0) -> operational_sentencel
::(n>10) -> operational_sentence?2

::else -> operational_sentence3
fi;

int n 0 10

int n;

if

::(n==0) -> operational_sentencel
::(n<10) -> operational_sentence?2
::else -> operational_sentence3
fi;

do

int n;

do

chan

10



::(n==0) -> n=n+1;
::(n>=10) -> n=0;break;
do;

int n 1 ( 0)

break

chan

chan ch0 = [0] of {int}

ch int

FIFO
chan chi1[5] = [0] of {int}

int ch

chan ch2 = [0] of {int,bool,byte}

32hit 1bit 8hit ch0 send

chl!send
Message
chl!receive

receive

PROMELA



int n=5;
ch2!n;

ch27?5 -> operational_sentence;

o

3.2.2 LTL
LTL
LTL
LTL
e Strong Until

o (pUq) & 0iEqV(0i EpAcli+1]) E (pUqg)
Always

o = 0Op <o = (pUfalse)

Eventually

0 = Oq < o = (truelq)

Next

olil| EXp&so,+1 =P

Implication

p—=qF(p)Vy

Equivalence

peqgE@eq Ao

o
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4.2

4.1

e UML

..P n

(IPW (PW (IPW (PW [IP))))

..P S
'P WS
..P S
[(P -><>8)
-~ P S

<>P->(P U (S& P & X('P U T)))

S

(<>(S & X<>T)) ->(('S) U P)

P
[
P

(P -><>(S & X<>T))

UML

PROMELA

I(S & X<>T ->X(<>(T & <>P)))

T
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T P
T P
LTL
LTL
UML LTL
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LTL

10

LTL



4.3

e UML

4.3
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4.1

SPIN

UML

PROMELA

4.4 UML PROMELA

4.3 4.4
4.3

mtype

PROMELA

4.3:

4.5

=acontrol==
Evernthiake

- i _sourze | int

+ Inputiin_walue ;inth : 2¥'5_ERREOR

mtype = {Input,SYS_ERROR}
int eventmake_now_source;
proctype EventMake()

{
}

PROMELA

12

proctype

PROMELA
LTL



I5AE

PROMELA

bool _
false
_EXIT

<<control==
Eventhlaks

- now_source | int
+ Inputfin_value ' inf) - SYS_ERROR

1
1

<<control==
EventSend

+ Send{send_to :int, event ; inf) . 3¥S_ERRCR

mtype = {Input,SYS_ERROR,Send}

int eventmake_now_source;

chan EvenMake_Send=[0] of{mtype,int,int};
chan Send_EvenMake=[0] of{mtype};
proctype EventMake()

{
}

PROMELA

-ENTRY

false

13
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MsgA()

b S M o 2 @

PROMELA

bool ¢ly
bool calsse

active proctype ClassA(){ L]
WAIT: }
WAIT _ENTRY:

classa_w

::ch?MsgA;
WAIT EXIT:
classa wall=false;goto S1;
fi;
4.5: PROMELA
PROMELA UML A PROMELA
B A - B
— N _ENTRY: WAIT_ENTRY:
— = _state = true; class_state = true;
— N _EXIT WAIT_EXIT:
— N _data=—= Information_data=—=10
— N _datal= Information_data!=10
_ ( ) - _data>=(>)

Information_data>=(>)10

_ - _data<=(<)
Information_data<=(<)10

14



- - SENT_ SENT_NOTICEEVENT:

- - RECEIVED.
RECEIVED_NOTICEEVENT:

4.5

4.5.1

UML

° LTL
LTL



4.5.2

4.5.3

LTL

Sender

Receiver

+ Send()

16

+ Receive()




— Sender

— Receiver
Sender Send Receiver Receive
— Sender
Send()
\/
WAIT SEND
— Receiver
Receive()
RECEIVED
LTL
1
LTL
LTL

#define send Sender@RECEIVED_Send
#define receive (Receiver[pid_1]@RECEIVED_Receive

17



| IReceiver [pid_2]@RECEIVED_Receive
[l | IReceiver [pid_n]@RECEIVED_Receive)

[1(send -> <>receive)

LTL
% send...Sender Send
* receive...Receiver receive

- )

LTL
LTL

#define send Sender@RECEIVED_Send
#define receive Receiver[pid_n]@RECEIVED_Receive

[1(send -> <>receive)

LTL

% send...Sender Send

* receive...Receiver receive
LTL

LTL

##define send Sender@RECEIVED_Send
#define receive_1 Receiver[pid_1]@RECEIVED_Receive
#define receive_2 Receiver[pid_2]@RECEIVED_Receive

18




#define receive_n Receiver[pid_n]@RECEIVED_Receive

[TI(send -> <>receive_1 && <>receive_? && ... && <>receive_n)

% send...Sender Send

* receive...Receiver receive

CD

LCDController
+ ViewUpdate{)
1
EventSend " CDController
Client
N 1 + PlayCD() +Play()
+StartRadio() | 1 1] +stop()
N
! RadioController
+ WaveReception()
+ Stop()
LTL
EventSend PlayCD RadioController
Stop CDController Play
LCDController ViewUpdate

#define send EventSend@RECEIVED_PlayCD
#define receive (RadioController@RECEIVED_Stop
| |CDController@RECEIVED_Play
| ILCDController@RECEIVED_ViewUpdate)

[ -> <>q)

19



e ( )
EventSend PlayCD CDController
Play

LTL
LTL

#define send EventSendO@RECEIVED_PlayCD
#define receive CDController@RECEIVED_Play

[1(send —-> <>receive)

EventSend StartRadio LCDController
View CDController Stop RadioController
WaveReception

LTL
LTL

#define send EvedSend@RECEIVED_StartRadio

#define receive_1 LCDController@RECEIVED View

#define receive_2 CDController@RECEIVED_Stop

#define receive_3 RadioiController@RECEIVED_WaveReception

[1(send —-> <>receive 1 && <>receive_ 2 && <>receive_3)

- UML PROMELA

channel?MSG ->
RECEIVED_MSG: operational sentence;

20




“operational
sentence;”

RECEIVED_MSG: channel?MSG ->

operational sentence;

21



5.1

5.2

Eventlrformation

- eyent_info ; Eventlist

+ GetBvent{oparation ; int) © Ewentlist

DigplayCaontral

EvertContral
MotizelnputCperatian
1 9 + Input{operation : int) : void 1
T/
r“f\
/
/
1 /
¢
SendCantral
+ MaoticeEvent{event_info © EventList) © vaid 1
1 " 1
e // 1 1
f"’f H ll\’u‘
- / AN
T 1 i:’{
CDCantrol TunerCantral “olumeContral

+ MoticeEventievent : int) : woid

+ MoticeEventievent : int) : woid + MoticeBvent{event ¢ int] ; woid

22

+ MoticeEvent(event : inf) : woid

SoundControl

+ MoticeEvent{evert © int] ; void




e NoticeInputOperation

EventControl

e EventControl
NoticeInputOperation EventInfor-
mation SendCon-
trol

e EventInformation
EventControl
EventControl

e SendControl

EventControl

e DisplayControl CDControl TunerControl VolumeControl
SoundControl

SendControl

EventControl Input EventInformaiton GetEvent
event_info  EventControl EventControl
SendControl NoticeEvent. SendControl
NoticeEvent

e NoticeInputOperation

‘ / "EventControl.Input(operation)

WAIT

e EventControl

23



. Input{operation) / *Eventinformation.GetEvent{operation)

J

WAIT GET_EVENT

{ *SendControl NoticeEvent{event_info)

SEND_EVENT

e EventInformation

WAIT
- GetEvent(operation)

e SendControl

. Notice Event{event_info)

N

WAIT SEND

[event_info==0] / Receiver.NoticeEvent{event)

e CDControl ,TunerControl

24



NoticeEvent(event) [event==0]

3‘ WAIT l PLAY

NoticeEvent(event) [event==1]

e VolumeControl .SoundControl .DisplayControl
NoticeEvent(event)
1 WAIT ] EXECUTE
5.2.1
SendControl
SendControl NoticeEvent DisplayControl
CDControl TunerControl VolumeControl SoundControl
NoticeEvent,
1-N
1-N 5.2



Sender Receiver

+ Send() 1 * | + Receive()

5.2: 1-N

e SendControl - Sender

e Rece

iver - CDControl TunerControl , VolumeControl
,SoundControl ,DisplayControl

LTL
LTL

#define
#define
#define
#define

[1(send

send EvedSend@RECEIVED_StartRadio

receive_1 LCDController@RECEIVED_View

receive_2 CDController@RECEIVED_Stop

receive_3 RadioiController@RECEIVED_WaveReception

-> <receive_1l && <>receive_?2 && <>receive_3)

LTL

LTL
LTL

#define
#define
#define
#define
#define
#define

send EvedSend@RECEIVED_StartRadio

receive_1 CDControl@RECEIVED_NoticeEvent
receive_2 TunerControl@RECEIVED_NoticeEvent
receive_3 VolumeControl@RECEIVED_NoticeEvent
receive_4 SoundControl@RECEIVED_NoticeEvent
receive_b DisplayControl@RECEIVED_NoticeEvent

26




[J(send -> <>receive_1 && <>receive_?2 && <>receive_3

&& <>receive_4 && <>receive_b)

5.2.2
CDContorol TunerControl
CDControl TunerControl PLAY
5.3
Master Slave
. + : i
+ Receive() 1 . Execute() xVOId
+ Stop() : void
5.3:
e SendControl - Master
e Slave - CDControl TunerControl
LTL
LTL

##idefine execute_state_1 slave_1_execute
#define execute_state_2 slave_2_execute

#define execute_state_3 slave_3_execute

27



#define execute_state_n slave_n_execute

[1((lexecute_state_1 && lexecute_state_2
&% 'execute_state_3 && ! && 'execute_state_n)
|| (execute_state_1 && !execute_state_?2
&& 'execute_state_3 && ! && 'execute_state_n)
|| (lexecute_state_1 && execute_state_?2
&& 'execute_state_3 && ! && 'execute_state_n)
[l |l (lexecute_state_1 && !execute_state_?2

&&% lexecute_state_3 && ! && execute_state_n))

LTL
LTL
LTL

#define execute_state_1 cdcontrol_play

#define execute_state_2 tunercontrol_play

[J(('execute_state_1 && l!execute_state_2)
|| (execute_state_1 && 'execute_state_2)

|| (lexecute_state_1 && execute_state_2))

5.3

28



LTL

PROMELA

(P16)

SendControl NoticeEvent
Display-
NoticeEvent

CDControl

Control

NoticeEvent.

TunerControl No-
ticeEvent Vol-
umeControl NoticeEvent.
SoundControl
NoticeEvent.

PROMELA

1-N

LTL

PROMELA

LTL

PROMELA

LTL

29
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6.1

PROMELA

UML

LTL

6.2

6.2.1

6.2.2

SPIN UML
LTL
PROMELA
PROMELA
LTL
PROMELA
2
UML LTL
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1-N

Sender Receiver
+ Send() 1 * | + Receive()
Sender
— Receiver
Sender Send Receiver
Sender
Send()
\/
WAIT SEND

34
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— Receiver

Receive()

WAIT RECEIVED

LTL

LTL
LTL

#define send Sender@RECEIVED_Send
#define receive (Receiver[pid_1]@RECEIVED_Receive
| IReceiver [pid_2]@RECEIVED_Receive
[ | IReceiver [pid_n]@RECEIVED_Receive)

[1(send -> <>receive)

LTL
% send...Sender Send
* receive...Receiver receive

- )

LTL
LTL

#define send Sender@RECEIVED_Send
#define receive Receiver[pid_n]@RECEIVED_Receive

35



[1(send -> <>receive)

LTL

% send...Sender

* receive...Receiver

LTL
LTL

Send

receive

#define send Sender@RECEIVED_Send

#define receive_1 Receiver[pid_1]@RECEIVED_Receive
#define receive_2 Receiver[pid_2]@RECEIVED_Receive

#define receive_n Receiver [pid_n]@RECEIVED_Receive

[l (send -> <>receive_1 && <>receive_2 &%& ...

k& <>receive_n)

% send...Sender

* receive...Receiver

CD

36

Send

receive




LCDController
+ ViewUpdate{)
1
EventSend " CDController
Client
R + PlayCD() +Play()
Y| + sterRadiof) | 1 1| +stop()
N
! RadioController
+ WaveReception()
+ Stop()
LTL
EventSend PlayCD RadioController
Stop CDController Play
LCDController ViewUpdate
#define send EventSend@RECEIVED_PlayCD
#define receive (RadioController@RECEIVED_Stop
| |ICDController@RECEIVED_Play
| ILCDController@RECEIVED_ViewUpdate)
[ -> <>q)
° ( )
EventSend PlayCD CDController
Play
LTL
LTL

#define send EventSend@RECEIVED_PlayCD

37



#define receive CDController@RECEIVED_Play

[1(send -> <>receive)

EventSend StartRadio LCDController
View CDController Stop RadioController
WaveReception
LTL
LTL

#define send EvedSend©@RECEIVED_StartRadio

##define receive_1 LCDController@RECEIVED_View

#define receive_2 CDController@RECEIVED_Stop

#define receive_3 RadioiController@RECEIVED_WaveReception

[J(send -> <>receive_1 && <>receive_2 && <>receive_3)

- UML PROMELA

channel?MSG ->
RECEIVED_MSG: operational sentence;

"operational
sentence;”

RECEIVED_MSG: channel?MSG ->

38



operational sentence;
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[ ]
[ ]
- Sendef - Receiver
Controller1 |- Sender - Receivel Controller2 |- Sender - Receive] Receiver
+ Send1() 1 1 + Send2() 1 1 + Receive(}
[ ]
— Controllerl
— Controller2
— Receiver
[ ]
Controllerl Send1 Controller2 Send?2
Controller?2 ControllerN SendN
Receiver Receive
— Controllerl
Send1()
WAIT

@

40
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— Controller2

Send2()

' WAIT SEND

— Controller2

Receive()

. WAIT RECEIVED

LTL

Controllerl Send1 Sender2
Send?2 Reeiver Receive

LTL
LTL

#define send_1 Controller_1@RECEIVED_Send_1
#define send_2 Controller_2@RECEIVED_Send_2
#define send_3 Controller_3@RECEIVED_Send_3

#define send_n Controller_n@RECEIVED_Send_n

#define receive Receiver@RECEIVED_Receive

(<>send_?2 && <>send_3 && && <>send_n) —->
[Q(send_1 -> ((('send_2 && !'send_3 &%

Isend_n && !receive) U sendl)

41




&% ('send_3 && &% 'send_n && !receive) U send|?2)

&& &% (!'send_n U receive) && <>receive)
LTL
* Sendl...Sender Send1
* Send2...Sender Send?2

* receive...Receiver receive

CD

EventSend RadioController CDController

LCDController
Client
N +PlayCD() +WaveReception() +Play()

1
+StatRadiof) | ! +Stopl) 11| +stop) + ViewUpdate()

LTL
EventSend RadioController
Stop CDController Play
LCDController ViewUpdate()

#define send EventSend@RECEIVED_PlayCD

#define first_receive RadioController@RECEIVED_Stop
#define next_receive_1 CDController@RECEIVED_Play
#define last_receive LCDController@RECEIVED_ViewUpdate

(<>first_receive && <>nextl_receive) ->
([Jsend -> (('nextl_receive && !last_receive ) U first_receive)

&% ('last_receive U nextl_receive) && <>last_receive)

42



Receiver
Sender + Receive_1{)
+ Receive 2
+ Send() 1 1 o ()— 0
+ Receive n{)
— Sender
— Receiver
Sender Send Receiver
Sender
Send()
\/
WAIT SEND
— Receiver

43
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Receive()

WAIT RECEIVED

LTL

LTL
LTL

##define send Sender@RECEIVED_Send
#define receive (Receiver@RECEIVED_Receive_1
| |[Receiver@RECEIVED_Receive_2
[ | |[Receiver@RECEIVED_Receive_n)

[1(send -> <>receive)

LTL
% send...Sender Send
* receive...Receiver receive_n

- )

LTL
LTL

#define send Sender@RECEIVED\_Send
#define receive Receiver@RECEIVED\_Receive

[1(send -> <>receive)

44



LTL

% send...Sender Send

* receive...Receiver receive

° CD

LCDController

+ ViewUpdate{)

EventSend " CDController

Client

i + PlayCD() +Play()
+ StartRadio() | 1 1| +stopy)

RadioController

+ WaveReception()
+ Stop()

LTL

EventSend PlayCD
Stop

RadioController
WaveRception

#define send EventSend@RECEIVED_PlayCD
#define receive (RadioController@RECEIVED_Stop || RadioControll

crORECEIVE
O -> <>q)
e ( )
EventSend PlayCD CDController
Play



LTL
LTL

#define send EventSend@RECEIVED_PlayCD
#define receive CDController@RECEIVED_Play

[1(send -> <>receive)
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Slave

[ ]
[ ]
Master
+ Receive()
[ ]
— Master
Slave
— Slave
Master
[ ]
Master Receive
Slave
Stop
— Master

Execute
WAIT

a7

+ Execute() : void
+ Stop() : void

Slave

Execute



Execute()

Wﬂ { SEND_EXECUTE ]

Stop(}

l SEND_STOP }

Slave
Execute()
WAIT EXECUTE
Stop()
LTL
Slave EXECUTE
LTL
LTL

#define execute_state_1 slave_1_execute
##idefine execute_state_2 slave_2_execute

#define execute_state_3 slave_3_execute

#define execute_state_n slave_n_execute

[1((lexecute_state_1 && !'execute_state_2

48




&% 'execute_state_3 && ! && !'execute_state_n)
|| (execute_state_1 && '!execute_state_2
&&% 'execute_state_3 && ! && !execute_state_n)
[| ('execute_state_1 && execute_state_2
&&% 'execute_state_3 && ! && !execute_state_n)
[ |l ('execute_state_1 && 'execute_state_2
&% 'execute_state_3 && ! && execute_state_n))

LTL
* execute_statel...Slave EXECUTE
* execute_state2...Slave EXECUTE
Slave EXECUTE Slave
EXECUTE
LTL

LTL

##define execute_statel Slavel_execute

#define execute_state2 Slave2_execute

[1!(execute_statel &% execute_state?2)

LTL
* execute_statel...Slave EXECUTE
* execute_state2...Slave EXECUTE
Slave EXECUTE Slave
EXECUTE
LTL

LTL

#idefine execute_statel slavel_execute

49



#idefine execute_state? slave?_execute

#define execute_state3 slave3_execute

[1(execute_statel -> (<>execute_state? (&& <>execute_state3)x)

LTL

* execute_statel...Slave

* execute_state2...Slave

CD

EXECUTE
EXECUTE

MO Controller

+ Flayi)

Client

+ Stopl)
-
/ ]
Audickdanager 1 CDContraller
+ FlayCDi) + Playi)
+ StartRadiol) 1 1 + Stopf)
+ PlaytiC{)
1
1 RadioZontroller
+ YWaveReception()
+ Stopl)
Play()
WAIT PLAY
Stop

50




Play()

WAIT PLAY
Stop
WaveReception()
W
[ WAVE_RECEPTION]
Stop()
LTL
CDController Play

#define execute_statel mdcontroller_play
#define execute_state2 cdcontroller_play

#define execute_state3 radiocontroller_wavereception

[1!(execute_statel && execute_state? && execute_statel)

CDController Play MDController Play

#define execute_statel mdcontroller_play

#define execute_state2 cdcontroller_play

[1!(execute_statel && execute_state?)



MDController Play CDController
Play

#define execute_statel mdcontroller_play

#define execute_state2 cdcontroller_play

[] (execute_statel -> (<>execute_state?)




Controller

Resourse

+ Receive()

— Controller

Resourse

— Resourse

Resourse

Controller Lock

— Controller

Resourse
WAIT

+ Lock()

Lock



Receive / *Resourse.Lock()

WAIT
— Resourse
lock(}
WAIT LOCK
LTL
Resource LOCK WAIT
LTL
LTL

#define lock resourse_lock;

#define wait resourse_wait

[1Qock -> <>wait)




LTL

LTL

* lock...Resourse

4 wait...Resourse

CD

LOCK
WAIT

CDController

+ Play()
+ Stop()

LOCK

L

Client

BN

LCDInformation

. WAIT

1
1. + Setinfo()
+ GetInfo()
1
1 RadioController 1
+ WaveReception()
+ Stop(}
Setnfo(}
LOCK

LCDInformation

Getlnfof)

LOCK

o

WAIT



#define lock lcdinformation_lock

#define wait lcdinformation_wait

[1Qock -> <>wait)




PROMELA

#define WAIT O

#define GETEVENT 1

#define SENDEVENT 2

#define SEND 3

#define PLAY 4

#define EXECUTE 5
mtype={Input,GetEvent,NoticeEvent}

chan NoticeInputOperation_EventControl_Input_call = [10] of {mtype,int}

chan EventControl_EventInformation_GetEvent_call = [0] of {mtype,int}
chan EventControl_EventInformation_GetEvent_return = [0] of {byte}

chan EventControl_SendControl_NoticeEvent_call = [0] of {mtype,byte}
chan EventControl_SendControl_NoticeEvent_return = [0] of {bool}

chan SendControl_CDControl_call = [5] of {mtype,int}

chan SendControl_TunerControl_call = [5] of {mtype,int}
chan SendControl_VolumeControl_call = [5] of {mtype,int}
chan SendControl_SoundControl_call = [5] of {mtype,int}

chan SendControl_DisplayControl_call = [5] of {mtype,int}

bool noticeinputoperation_wait;
bool eventcontrol_wait;
bool eventcontrol_get_event;

bool eventcontrol_send_event;

bool eventinformation_wait;



bool sendcontrol_wait;

bool sendcontrol_send;

bool cdcontrol_wait;

bool cdcontrol_play;

bool tunercontrol_wait;

bool tunercontrol_play;

bool volumecontrol_wait;

bool volumecontrol_execute;

bool soundcontrol_wait;

bool soundcontrol_execute;

bool displaycontrol_wait;

bool displaycontrol_execute;

proctype NoticeInputOperation(){
int operation;

byte goto_state;

Wait:
Wait_Entry: noticeinputoperation_wait=true;
if
operation=1;
operation=2;
operation=3;
operation=4;
operation=5;
fi;
Sent_Input: NoticeInputOperation_EventControl_Input_call!Input,operation;

atomic{noticeinputoperation_wait=false;goto_state = WAIT;}
noticeinputoperation_wait=true;

Wait_Exit:



noticeinputoperation_wait=false;
if
goto_state==WAIT -> goto Wait;
fi;

proctype EventControl (){
int operation;

int getevent;

Wait:
Wait_Entry: eventcontrol_wait=true;
if
NoticeInputOperation_EventControl_Input_call?Input,operation —>
Received_Input:
Sent_GetEvent: atomic{noticeinputoperation_wait=false;

EventControl_EventInformation_GetEvent_call!GetEvent,operation;goto
eventcontrol_wait=true;

Wait_Exit:
eventcontrol_wait=false;
if
goto_state==GETEVENT -> goto Get_Event;
fi;

Get_Event:
Get_Event_Entry: eventcontrol_get_event=true;
if
NoticeInputOperation_EventControl_Input_return?getevent ->
atomic{noticeinputoperation_wait=false;

EventControl_EventInformation_GetEvent_call!GetEvent,operation;
eventcontrol_get_event=true;
Wait_Exit:

eventcontrol_get_event=false;
if



goto_state==SETEVENT -> goto Set_Event;
fi;

Set_Event:
Set_Event_Entry: eventcontrol_set_event=true;
if
NoticeInputOperation_EventControl_Input_return?getevent ->
atomic{noticeinputoperation_wait=false;
EventControl_EventInformation_GetEvent_call!GetEvent,operation;goto_sta

eventcontrol_set_event=true;

Wait_Exit:
eventcontrol _set_event=false;
if
goto_state==WAIT -> goto Wait;
fi;

proctype EventInformation(){
int operation;

byte goto_state;

Wait:

Wait_Entry: EventInformation_wait=true;

EventControl_EventInformation_GetEvent_call?GetEvent,operation;
Received_GetEvent:

atomic{noticeinputoperation_wait=false;goto_state = WAIT;}
Sent_GetEvent:

EventControl_EventInformation_GetEvent_return!operation;

n_wait=true;
Wait_Exit:

noticeinputoperation_wait=false;
if
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goto_state==WAIT -> goto Wait;
fi;

proctype SendControl(){
int operation;

byte goto_state;

Wait:
Wait_Entry: EventInformation_wait=true;

EventControl_EventInformation_GetEvent_call?GetEvent,operation;
Received_GetEvent:

atomic{noticeinputoperation_wait=false;goto_state = WAIT;}
Sent_GetEvent:

if
operation == 1 -> EventSend_CDControl_NoticeEvent_call!NoticeEvent,operation
operation == 2 -> EventSend_TunerControl_NoticeEvent_call!NoticeEvent,operat
operation == 3 -> EventSend_VolumeControl_NoticeEvent_call!NoticeEvent,opera
operation == 4 -> EventSend_SoundControl_NoticeEvent_call!NoticeEvent,operat
operation == b -> EventSend_DisplayControl_NoticeEvent_call!NoticeEvent,oper
n_wait=true;
Wait_Exit:
noticeinputoperation_wait=false;
if
goto_state==WAIT -> goto Wait;
fi;
}

proctype CDControl (){
int event;

Wait:
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Wait_Entry: cdcontrol_wait=true;
if
SendControl_CDControl_NoticeEvent_call?NoticeEvent,0 ->
Received_NoticeEvent: goto_state=PLAY

Wait_Exit:

cdcontrol_wait=false;

if

:: goto_state==GETEVENT -> goto Get_Event;

fi;
Play:
Play_Entry: cdcontrol_play=true;

if

SendControl_CDControl_NoticeEvent_call?NoticeEvent,1;

Received_NoticeEvent: goto_state = WAIT;

eventcontrol_get_event=true;

Play_Exit:

eventcontrol_get_event=false;
if
:: goto_state==SETEVENT -> goto Set_Event;
fi;

proctype TunerControl (){

Wait:
Wait_Entry: tunercontrol_wait=true;
if
SendControl_TunerControl_NoticeEvent_call?NoticeEvent,0 ->

Received_NoticeEvent: goto_state=PLAY
Wait_Exit:

tunercontrol_wait=false;
if

62



:: goto_state==GETEVENT -> goto Get_Event;

fi;
Play:
Play_Entry: cdcontrol_play=true;
if
SendControl_TunerControl_NoticeEvent_call?NoticeEvent,1;
Received_NoticeEvent: goto_state = WAIT;

eventcontrol_get_event=true;

Play_Exit:

eventcontrol_get_event=false;
if
:: goto_state==SETEVENT -> goto Set_Event;
fi;

}

VolumeControl (){

int event;

Wait:
Wait_Entry: Volume_wait=true;
if
SendControl_VolumeControl_NoticeEvent_call?NoticeEvent,event ->
Received_NoticeEvent: goto_state=EXECUTE

Wait_Exit:
tunercontrol_wait=false;
if
:: goto_state==Execute -> goto Execute;
fi;
Execute:

Execute_Entry:

atomic{Volume_execute=true;goto_state = WAIT;}
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Play_Exit:

volumecontrol _execute=false;

if
:: goto_state==WAIT -> goto WAIT;
fi;

}

SoundControl (){

int event;

Wait:
Wait_Entry: SoundControl_wait=true;
if
:: SendControl_SoundControlControl_NoticeEvent_call?NoticeEvent,event ->
Received_NoticeEvent: goto_state=EXECUTE;

Wait_Exit:
tunercontrol_wait=false;
if
:: goto_state==Execute -> goto Execute;
fi;
Execute:

Execute_Entry:

atomic{SoundContro1_execute=true;goto_state = WAIT;}

Play_Exit:
SoundControlcontrol_execute=false;
if
:: goto_state==WAIT -> goto WAIT;
fi;

DisplayControl (){

int event;

64



Wait:
Wait_Entry: DisplayControl_wait=true;
if
:: SendControl_DisplayControlControl_NoticeEvent_call?NoticeEvent,event ->
Received_NoticeEvent: goto_state=EXECUTE

Wait_Exit:
tunercontrol_wait=false;
if
:: goto_state==Execute -> goto Execute;
fi;
Execute:

Execute_Entry:
atomic{DisplayControl_execute=true;goto_state = WAIT;}

Play_Exit:

DisplayControlcontrol_execute=false;
if
:: goto_state==WAIT -> goto WAIT;
fi;

}



