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A Model Translator for Checking Behavioral Consistency of
Abstract Components

Hoon Jang™ - Mingyu Park™ - Yunja Choi™

ABSTRACT

Model-based Component development methodologies consider the whole system as an abstract component and develop physical
components through recursive decomposition and refinements of abstract components in a top-down manner. We developed a model
translator that can be used to formally verify interaction consistency among components, especially the interaction behavior between
before- and after- refinements of abstract components. This translator can be used to identify potential problems in the refinement process
so that problems can be addressed from the early stage of development. This paper introduces our translation approach and the
organization of the translator. The translator has been applied to two case studies to show its usefulness.

Keywords : Interaction Consistency, Abstract Component, Model Checking
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action :

elementary_
Action :

control_
action :

assignment_
action :

call_action :

call_
expression -

send_action :

return_
action :

paramList :

elementary_action
| control_action ;

rer

assignment_action ’;

rer

| return_action ';
bl

| call_action ’;
| send_action ;" ;

IF simple_expression THEN action ENDIF
| IF simple_expression THEN action
ELSE action ENDIF

attribute_name ‘=" simple_expression ;

CALL call_expression ;

classifier_name CLASSIFIER_DELI
operation_name '(’ paramList ')’
| operation_name '(’ paramList ')’

SIGNAL signal_name '(’ paramList ')’ ;

RETURN simple_expression
| RETURN paramList

/% empty string */
| literal
| paramList ’,’ literal
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Action Code PROMELA Code
A | EEPROM! Retrieve(); | Driver EEPROM!pid, RETRIEVE;
B |return xy; Driver_Application!pid, RV x,y;
C |if this.Duration < 30 [if
then Duration :Duration < 30 — {
= Duration+1, Duration=Duration+1;
else Duration }
= Duration-1, selse — {
endif Duration=Duration—-1;
}
fi;

i

<E 2>9 JAAE 5 55 2 AI:L“ Aol st o
of %

Aoltt, dlAAe] AHFTEL Driverd XUE EEPROM
AZLIE Retrieve() 2 %3 «] & zta Q) o]

+ PROMELAT#oZ w®igd W Driver EEPROMZH g
(channel) & %3l DriverZd 21 ES] PID9} &&38t34} ot
o|ME o]F& EEPROMOZ H$she oz Hgdr
Driver EEPROMA'E-2 EEPROMZA X I ES} Driverfd X4
E Aolo] wAjA] wEHg $)% tZE Aot}

AABE Aigk dEol gk dAoltt. ABe AHF
& DriverFd XY E A Applicationfd ¥UEZ A¥} 3t x,
yE AFgos orlE zkal 9lvh o] PROMELAES.
2 Wgtd v Driver_Application®]'@% %3 Driver
E9 PID$}, o] ®lA A (message)”} A 3gk Whglo]gl=
&2l RV, WHEkslaz) sk 233k x, y& Application £ E
2 Agste FEoz Wi

| C&= IF-THEN-ELSE®] Z7#7]9}, o
ek ALk WA Zke] A ot}

\:{:‘i
o

Koy R F
M e % |

jincs
St
S
=

e ARG HTUE 979
= Z7] %942 PROMELAS| LZA~2 d#s
W, o5t HEEANEE AoAFFonn HYH ZzA
~ [e]

3 istate == 0 — {

4 DRIVER_EEPROM!_pid, RETRIEVE, 0, 0;

5 state=2;

6 }

7 “DRIVER_EEPROM? [_eval(RV), _, _]&&state == 2 —
8 {

9 DRIVER_EEPROM? _, _ X, Vs

10 state=0;

11 }

12 istate == 0 — {
13 DRIVER_EEPROM!_pid, STORE X,y
14 state=3;
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45 proctype EEPROM( chan DRIVER_EEPROM){
46 ......

47 “DRIVER_EEPROM? [_,eval(RETRIEVE), _, _]
48 &&state==0 — {

49 DRIVER_EEPROM?pid, _, _, _

50 DRIVER_EEPROM!pid, RV x,y;
51 state=0;
52 }

53 “DRIVER_EEPROM? [_,eval(STORE), _, _]|
54 &&state==0 — {

55 DRIVER_EEPROM?pid, _, X, y;

56 this.x= x; this.y= y;

57 DRIVER_EEPROM!pid, ACTIVATE, 0, 0;
58 state=0;
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Select afile
Select a UML file.

Select a UML file to be translated.
UML file: D#Z =4 ER 2 E2xeclipserblink_uml_merged.uml

’Browse...J

Select a component
Select the component to be verified.

Component list:
Alarm32khz16C
GlobalTimer
TransformAlarmC
CounterMilli32C
TransformCounterC
Msp430Counter32khzC
Msp430CounterC

unrealized components :
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PROMELA Code Generation

PROMELA Code:

mtype = {GETALARM,GETNOW ISRUNNING START. STARTAT.STOP,EVENT_FIRED, CLEARCA -
mitype = {EMPTYSTRING, SOMESTRING); =
miype = {RV ACTIVATE }

in!lne larmic_interrupt_handier(

evsme =
do
= Counter_event? [ eval(EVENT_OVERFLOW), _, ]8iBeevstate == 0 -> atomic {
Counter_event ? TransformalarmC_message. variable, Counter_evallNTO, Count

evstate = 0;

4 1 ] +

Save the PROMELA code as a text file.
Path:  D:#%E 4 SR 0|2 G erweclipseioutput bt

54 2@ AZI| SPIN
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o dAA HsE 7T Uk

Ade 3% 374LS Intel CPU E8400 3.00GHz, 3GB
RAM PCZ 0S¥ Windows 7 AolA a3t =4 7
% 7] SPIN2 6.0.1H % (version)& AH&-3} %t}
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A5 AL 24 Azl
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+ 9% = Poti_Read, Poti_turned®} 22 715S& A&l

{{Component)»

Driver ({Component>>
Potentiometer

F Read

Potl_init i
o System_On

Poti_raad / System_Off
forturned Potl_Turned

4 Turned

<{slgnal>> Button_pressed
{{signal}> Button_released
<{signal3> Poli_turnad

(2! 5) Driver AZEH

E 29} Potentiometer2| 25

ENV Driver: Driver Potentiometer
‘Potentiomete
r

Peti_init() ‘
| Init()
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| Read()
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A 77,097 202,304 295 52.11 6.14
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D 33,072 73,338 136 12.66 1.18
F| 677481 1,426,165 5,206 279.26 31.00
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