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Behavioral Model
(UML Statechart)

Specification

Structure Model
(UML Class/Object v
Diagram)
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O O L

___|Type | Formal description

1 Abstract component Comp_spec(i, o, op_set, action_set)
= new u, v(I(i, o, u, v) | Spec, (u, v, op_set, action_set))

2 Interface I(i, 0, u, v) = i?x.ulxI(i, o, u, v) + v?y.olyl(i,o,u,v)
3 Component behavior Spec;(u,v,0p_set,action_set)

= u?x.[x=op,].Action_spec,(u, v, op_set, action_set)
+ u?x.[x!'=op,].Spec; (u, v, op_set, action_set)

4 Abstract Implementation Action_spec; (u, v, op_set, action_set)
— (v!aj)*.Specj(u, v, op_set, action_set)

5 Component realization Comp_real(i, o, op_set, action_set) = new u, v, {(u;,v})};
(I(, o, u, v) | ! SubComp_i(u;v; sub_op_set; sub_action_set;)
| Composit_Rel(u, v, { (u;, v))}))

6 Component Relations Composit_Rel(u, v, {(u, v} ) = Svi?x.f(v)!x.Composit_Rel(u, v, {(u, vj)}))

HEHE Fxef &9 A dHa-gel 8

OQ.t

-I_.H._'él'_:l
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—
- MARMOT construct PROMELA construct
messages O = U op_set, action_set { n | n€ op_set mtype = { ny, n,, ..., n}, where n; € O

or n €action_set}

channels new u chan u = [1] of mtype

Processes I(i, o, u, v) proctype Interface(chan i, o, u, v)
Comp_spec(i, o, op_set, action_set) proctype Comp_spec(chan i, o) { ... }
Comp_real(i, o, op_set, action_set) proctype Comp_real(chan i, o) {... }

Process Comp_Spec(i, o, O, A) = new u, v I(i, 0, u, v) proctype Comp_Spec(chan i, 0) {

Activation | Spec(u, v, O, A) chan u = [1] of mtype;

chan v = [1] of mtype;
run Interface(i, o, u, v);
run Spec(u, v); }

actions u?x mtype x; u?x;
uly mtype y; uly;
states Spec;(u,v,0p_set,action_set) State = j;
transitions T.Spec;(u,v,0p_set,action_set) ; State = i;
conditionals u?x.[x=al.Speci(u, v, O, A) if - u?[eval(a)] — State = i; fi;
Holo] #etry
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2.2.3 2t B EIO| Statechart BH=t (1)

/Application! System_On

pA O )

sd__ Servo-Control System /
User Servo-Control System
: System_On :
| 1 ! ; ,
i /Application! Poti_turned
loop /! : | Potentiometer pB i » @
lat 1+ ] I | |- :I O O
| Tuned | @~
] ]
I I T
alt ! _) Br g :
—._[‘Il T resse \ . [tm() >= 5]/Application! Released
: Released (after 5 seconds) : -1 Button B] C O /Appllcatlon! Pressed =f\ @
R T LT P U
) |
(241 Pressed |
T (
1 Rel d 5 d |
l eleased (in 5 seconds ) >
T T ..
. . < |
: Svatem OF ! /Application! Pressed [tm() < 5]/Application! Released
' ' pD O > "o

/Application! System_Off
pE O 1O

2d A

(PA seq (loop (pB alt ( (pC seqg pD) alt (pC seqg pD) ) ) ) seq pE

Reference : Tewfik Ziadl, Lo ic Helou et and Jean-Marc Jezequel.
Revisiting statechart synthesis with an algebraic approach. In
26th International Conference on Software Engineering, 2004.
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2.2.3 2t B EIO| Statechart BH=t (2)

Statechart Hzt (3tA ZA 1}

5]/Application! Released

/Application! System_Off
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224 M2 B EHO| PROMELA Bi=t

—

HMAO| (Lex/Yacc =H)

input: /* empty string */
| input line

line: action
action : elementary_action | control_action
elementary_action : assignment_action
| send_action
| call_action

| return_action

control_action : IF simple_expression THEN line ENDIF
| IF simple_expression THEN line ELSE line ENDIF

assignment_action : attribute_name ASSIGNMENT simple_expression
| attribute_name ASSIGNMENT call_action

call_action : CALL call_expression ;

call_expression : classifier_name CLASSIFIER_DELI operation_name '(" paramList ")’
| operation_name (' paramlList ')’

send_action : SIGNAL classifier_name CLASSIFIER_DELI signal_name ‘(' paramList ')’

return_action : RETURN simple_expression | RETURN paramList

literal : FALSE | TRUE | INTEGER_LIT | NULL | attribute_name | enumeration_item ;

SSELAB@KNU
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SM pE wsty| 1Y

(website: htto.,;ym80.knu.ac.kr/~sselab/marmot.htmi)

|

IR Enen NS

Select a component and a sequence diagram.
Select the component to be verified,

Component list:

Interface

— a OIMponmeEn = L E=a e LU

PROMELA Code Generation

PROMELA Code:

- B

Application i 5 mtype = JLCD_INIT, POTILINIT, BUTTOMN_INIT, SERVO_INIT, LCD_SEMD. EEPROM_RE[A |
Diivar e B B s mtyp :1EMF‘TVSTHING, SOMESTRINGT: ad
Potentiometer ) interface with one handler mtype = { MORE, LESS, LE, RE, EQ 1
EEII-I:'?:{OM inline local _timertirme)
CCD ) default i
Servo w1 -» time = MORE
| -» time = LESS
| -» time = LE:
| -» time = RE
v =2 time = EQ
. . fi.
untealized components -
proctype StatechanOfDriver( chan in, out )
= message variable declaration =/ |
mtype message_variable: M
£ 2]
Save the PROMELA code as a text file,
Pay
@ <Back [ Mest> | [__Finish ][ Cancel @ [__Finish ][ Cancel
SSELAB@KNU 12
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et (= [~ = 1 = ==
e . | | i i | |
Driver g o . i | i
<<signal>> SYSTEM_ON — " — : > | i
<<signal>> SYSTEM_OFF g ! s ! > :
+POTLREAD() i : — : -

<<TN[=h 2A 3>

Potentiometer

<<signal>> Tuned

[ =]

System_0On System Off
= sanay ) > sundby .
Inferfact: H

21
Statk-lart0fPhtentibmeter_SpRo: 1
m

“init: o =
o
~ 5
=
B
ES
- e o
st 2| Q| ce
— O O1 Eg

5
=8
R
[=1
=X

z

Changed

PotentiometerQ| 2|22
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 MH|A 2=0[Lp = A '
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L ——

- AgeL
MH|A o= HEZH E(Caller)
MH|A =3 A H E(Callee)
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32 MH|A SZ EN

E M
=/ O I_ (= (I—eX&YaCC) Property — Compound_expression "->' Compound_expression |’
= o L E St
. 7| :FLE — ':' = _I O” kl 2 Compound_expression — And_expression
A E(Caller) |‘ 77:]' It L,j EO'” | Compound_expression or’ And_expression
M g A (Callee) 2= 9

And_expression — Unary_expression
- 0;” - xla and not(y?b) N y?b | And_expression ‘and’ Unary_expression

Unary _expression — Primary_expression
/ ‘not’ Primary_expression

4 S5}

— Primary,_expression — Term
» AL EO| send M|A|X| H== | ( Compound_expression )’
QF take HA|X| HE=2 B2t Term — COMPONENT NAME I’ SERVICE. NAME
= AR =2 | COMPONENT_NAME *?" SERVICE NAME
LJ((p)-><Qq)) MEl~ 25 £4 24
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HITLHE X=
AZHE =2 €
Alarm32khz16C N
—> A=} 2tA
/ \ Ag 2
Msp430Timer32khzC O O Msp430AlarmC ‘ o|E Bl &
VARN TEEE
e () Q) Q) wsigerconmor @ oxus
Msp430TimerP
Msp430AlarmC!GET -> Msp430TimerP?GET
o B
OFL &hA
IS T— o T

ENM -

= o -

Msp430AlarmCo| GET2 LEH L0 |8l +4{|2t =[]
17

Msp430TimerPo| GETS Li=si(of o|3i X3} & X
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Alarm32khz16C

/ N\

Msp43OTimer32kthO ‘ Msp430AlarmC

/LN

'(\ZAasg)é‘sr?]T;merO O O Msp430TimerCommonP

Msp430timerP

=4 : Msp430AlarmCIGET -> Msp430TimerP?GET;

Msp430AlarmCS S OtHZ
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Alarm32khz16C

— A= 2

/ \ A-E 2HA|

Msp43OTimer32kthO ‘ JisprSUALEITe ‘ Q3o
S

TN\ PR

Msp43OTimerO O OM 430Ti = =1 o

CamComP sp430TimerCommonP ‘ Qe o

Msp430TimerP

=4 : Msp430AlarmCIGET -> Msp430TimerP?GET;

Msp430AlarmCE2 2 B X[ M2 AZHETX| S&R OHA
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Alarm32khz16C

— A= 2

/ \ A 2

Msp43OTimer32kthO @, srisoname @ =39
S

H&H o

TN\ e

Msp43OTimerO ’ ‘ Msp430Ti P = =l O

CamComP sp430TimerCommon ’ Q|82

Msp430TimerP

£d : Msp430AlarmCIGET -> Msp430TimerP?GET;

Msp430AlarmCE2 2 E{ 9| AtE2HA| 2| =/ Transitive Closure0| C{st SO
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Alarm32khz16C

/ N\

Msp43OTimer32kthO ‘ Msp430AlarmC

/LN

'(\ZAasg)é‘gr%T;merO ’ ‘ Msp430TimerCommonP

Msp430timerP

=4 : Msp430AlarmCIGET -> Msp430TimerP?GET;

Msp430TimerPE S OfZ
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Alarm32khz16C

— A= 2

/ \ A-E 2HA|

Mspa3oTimer32khzC (@) @._ soisoniame @ =39
S

RN FERTE

Msp43OTimerO ’ ‘M 430Ti = =1 o

CamComP sp430TimerCommonP ’ Qe o

Msp430TimerP

=4 : Msp430AlarmCIGET -> Msp430TimerP?GET;

Msp430TimerPE £ E %A AxHEX| S&R OrZ
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Alarm32khz16C

Msp430Timer32khzC ’ ‘ Msp430AlarmC ’

'(\Z/lasg)é‘c?r?]TlimerO ’ ‘ Msp430TimerCommonP ’

Msp430timerP

£d : Msp430AlarmCIGET -> Msp430TimerP?GET;

T A=t A
AHE LA

Msp430TimerPE2 £ E| At 2A 2| &=/ Transitive Closure : SOt
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Mspa3oTimer32khzC (@) @._ soisoniame @ =u9 &
o
H &l o
l \ L &3 2
’ ‘ Msp430TimerCommonP ’ gl H &H _cr)_l
o

Msp430TimerP

=4 : Msp430AlarmCIGET -> Msp430TimerP?GET;
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¥ 52 53 AL 2AAAH Q3 EHE EA

O

ASH 72 =3 54 =%
=TS e 16H N CEREY
INES=! HS HS
o . _ Application? Button_Pressed and not(Timer?
Application?Button_Pressed and not (Driver? Timer_Start) -> ]
1 7 Start or Timer? Stop) ->
Driver?Timer_Start } )
Timer? Start or Timer? Stop
=& Pl
o i Application? Button_Released and not
HAZHEQ} Application?Button_Released and Driver? LCD_Send -> |ZHZHEQ} )
2 8 (EEPROM? Store or EEPROM? Retrieve) ->
1 5t | aoNED
Driver? Servo_set )
HEHE HAIHE EPROM? Store or EEPROM? Retrieve
Application? Poti_Tuned -> Application? Poti_tuned and not
3 9 (Potentiometer? Poti_Read) ->
E A i i )
=3 Driver? Poti_Read Potentiometer? Read
. Driver? Timer_Start and not (Timer? Start) -> ” EEPROM? Retrieve and not (Servo? Set) ->
Timer? Start _ Servo? Set
OFA1% ; o : : OpX| 2t =
2z Eof : Driver? Poti_Init and not (Potentiometer? Init) -> e o} ” Potentiometer? Read and not (Servo? Set) ->
1 A9 Potentiometer? Init OpX| b4 £ Servo? Set
HEHE Driver? EEPROM _Store and not (EEPROM? EEPROM Store) | S5 Timer? Stop and not (LCD? Send) ->
6 12
->EEPROM? Store LCD? Send
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