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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 lop-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.
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action : elementary_action
| control_action
elementary_ assignment_action '}’
Action : | return_action '}’
| call_action '’
| send_action '}’ ;
control_ IF simple_expression THEN action ENDIF
action : | IF simple_expression THEN action
ELSE action ENDIF ;
assignment_ attribute_name ‘=’ simple_expression
action :
call_action : CALL call_expression
call_ classifier_name CLASSIFIER DELI
expression : operation_name (' paramList ')’
| operation_name ‘(" paramList ')’
send_action : SIGNAL signal_name (" paramList *)' ;
return_ RETURN simple_expression
action : | RETURN paramList
paramList : /% empty string */
| literal
| paramList '," literal

7R AEHE FA [EO| Y| YWY HEE AT BEI| 47

e <E 2>& HAFE<] PROMELA TF#o2 A3y
€ oAl
(E 2 N@Es dMTFER HEHE PROMELATE

Action Code PROMELA Code
A | EEPROM! Refrieve(); |Driver_ EEPROM'pid, RETRIEVE:

B | retum 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; telse — |
endif Duration=Duration-1;

}
fi

<E 2>9 JAAE §4 3F @ Aad Asd gg o
Aot} dAAS] JATFEL Driverd EUE|A EEPROM
HYXUES Retrieve()& ZTETTHE 9vjE Zx U o]
+ PROMELAT#22 ¥#E o, Driver EEPROMAY
(channel)& 538 DriverdXWEQ PIDS} E&3t13} 3le
o|lE ©]§2 EEPROMOZ A43d: FEoz Wgdr
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E Alol9] mA]#] ngg 93 gEE Fdolt).
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&= RV, ugstnz s d3g x, y& Application 2 E
2 A$dle 7RO HgEr
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4.3.2 2443

ddrde FAHQ A #ARdN HAEUE 2239
FdEE 77] 5939 PROMELAY Z2A~A2 ¥y
v, o]EZte] UZFEANIL AHoFgoen YA T4
27t A AES Ad

proctype DRIVER( chan DRIVER_EEPROM){

1

2

3 state == 0 — {

4 DRIVER_EEPROM!_pid, RETRIEVE, 0, 0;

5 state=2;

6 }

7 “DRIVER_EEPROM? [_eval(RV), _, _1&&state == 2 —
8 |

9 DRIVER_EEPROM? _, _, x, vi

10 state=0;

11 }

12 state == 0 — {

13 DRIVER_EEPROM!_pid, STORE x,y:
14 state=3;
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“DRIVER_EEPROM? [_eval(RETRIEVE), _, _]
&&state==0 — {

46

47

48

49

50 DRIVER_EEPROM!pid, RV x,y;

51 state=0);

> J

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

53] DRIVER_EEPROM?pid, _, x, v

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

57 DRIVER_EEPROM!pid, ACTIVATE, 0, 0
58 state=0;

5}
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Selectafile
Select a UML file.

Select a UML file to be translated.
UML file: DWHE U ER0{D B2 Sweclipsewblink uml_mergeduml

- [bowe

Select a component
Select the component to be verified.

Component list:
Alarm32khz16C
GlobalTimer

TransformAlarmC
CounterMilli32C
TransformCounterC
Msp430Counter32khzC
Msp430CounterC
unvealized components :

HEJEE AHsid, ogel sddA PROMELAZ ¥
g8 dagdrde] 89S ¥ + 9o e Browse
¥ E(button)& =24 PROMELA HAE A&stnz} st
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PROMELA Code Generation

PROMELA Code:

mitype = (GETALARM, GETNOW ISRUNNING, START STARTAT, STOP EVENT_FIRED, CLEARO\ ~
mtype = {EMPTYSTRING, SOMESTRING}; @

= { RV, ACTIVATE }
iste

vt - 0,

» = Counter_svent? | eval(EVENT_OVERFLOW), _ &ufievstate == 0 -> atomic {
Counter_gvent 7 formalarmdC_s ige_variable Counter_evalINTO, County
evstate = 0;

| PSR JE——— ¥ 1

Save the PROMELA code a5 a text file.

Pathc DWEEY SRS S Awedipsehoutputx o]

54 29 AZ7| SPIN

SPIN 29 AZ7[6le 4 ZZEZ(protocol)T} Zo]
FAAE 2 2ZE9o(software) B@9] ZHFo| Al4H
© ETo|th Al2gE v Z4AH Q EvteH(automata)E T
U 5714 B4 dugF(algorithm)] AAE Adde
PROMELA E 43 (modeling) 1ol2 F@F1 ZHFdEch
SPIN® Al2d AejFte] g4& F3td FAH 2LH/E
Foha, 1 2577} ojd 22 WAF & deAd dF
HEHE A 279 d€9¢ Hotd & JU=E Y%
o =3, 2d A olE (simulator)E A Y5t PHEd
o 434 AF& I + Atk

55 ¥ 821}

A¥ e +3¥% 742 Intel CPU E8400 3.00GHz, 3GB
RAM PCZ 0S+ Windows 7 AelA S8l =d
Z7] SPIN2 6.0.1% d(version)2 AM4-3}%ch

5.5.1 AFA As 23 M2d

AR AL =3 A2HBE1R AFA FF A= A
9 YIXE AFLr A= N2HLR, AHEA UgH o
28 ATl =39 A& SASS LCD Aoz ¥
. A5 AL 2 AN299 PIVE RdE dBo
2 2d 98S 5£Y9% 23, 053 2| Driver JEXUE
¢ Potentiometer ¥ HE Ao]o] ARy ke A
& & g%tk (29 59 F=Ed3} 2] Driver XWE
£ 9%& Poti_Read, Poti_tumed$} 22 7|52 A¥3xn

{{Component)}
Driver ¢(Component>)
|__Polentiometer
t Reod
3 It
Pollloh Systerm_On
Poll_read / Systom_ONf
PofLfurnad Potl_Turned
- Turned
({signal’) Bufton_pressed
{{signald) Button_relecsed
ignoly) Poll_tumed

(3! 5) Driver ZESE2} Potentiometere| F+=

(228 7) Potentiometer?] 25

83 7152 Potentiometer HEUE] <& AL} 314
vk (17 7)9 Potentiometer 9J4-8§9joll A Poti_Reade] df
g dol € ezt FEHo AL & F Atk W
Driver HEJE7} 9J%2 A|F38= Poti_Readd 7]5&
Potentiometer AXVEZEE A2 AAs =z 23e o
F A, ol Bl ukgd, AT F YUk

5.5.2 Tiny0OS HA¥XYE

FAANYEYAY 0S¢ Tiny0SE HEVEE = &3}
+ nesC oz AA=HAL. (28 8)& Tiny0SAAREY)
d8g drdste Y3 FAPEIE FxEo|t},
B AgoAE Tiny0Se AlarmMilli32C HEJE 24
idos 2d HEs Fodstn PHdAEFTE 9
ot (2 8)9M A, B, D, F, G 4 #A¥dEC:
W2 C E HI J, K L M& &g #XxdEo|t (29 8)

o

(22! 8) Tiny0sel AlarmMilli32C FAHEHE P&



450 HEM2|=F =X D H18-DT HMe=(2011. 12)

g HFde AAAAE BEE A
De K LM JEIE o3

<E 3) NarmMilli3zC2de| F4 HEHE HEH®

State  Transition  Depth  Memory Time
usage (Second)
(Mbyte)
A 71,097 202,304 2% 52.11 6.14
B| 47517 964,907 1,672 188.04 19.50
D 33,072 73,338 136 12.66 1.18
F| 677481 1426165 5,206 219.26 31.00
G| 506594 1,093,790 2,573 182.38 20.30

AFL AlamMilli32C 299 34 HAXVEE gidoz
FyPPon, AFE A8 AT F4 FEXIEE A=
22 AXVESS BF &3¢ JAHRIE TSN
. <& 3> AlarmMilli32C 29| HFARE, FAE°]
e 9o de3 2o
o State : 89 ZWE FEs7] A8 A8 AH AF
e Transition : AE]7F E WA M(transition)d] 7l5
*Depth : o] $4 S4<ne)F FI24H FE(root) 2

H AHL ERAH A5
e Memory usage : 39 FEVEE 7AF87] f8 A1&€

vz 27|
*Time : A5 < FY3tcd 24 AT

6.d &

HAEGUE 7]yt /g e HIJEY Arjgoz <l
A Hge] AR ofyel, HIEUE B9 AYAIEoR
A% AFH & HgH A2 Y FPE =Y £
e AML AYyxn e wA, AXJEE 45249
Baze Zog Qg AgEol wold + ok

HAFVEL 435248 EREY Fodx E13a o&
sdstei= g A7t EAHAT Ay 2t g3
Al Afo] mHR FUL AT 7€ AT @
AA gurzel Hgo] 42 o= VAT FFY HAFE
A gs}y] wjio] AAl ZRAAE ZE 34 AT
e AH4o] JEds @il sloih

E dFdMe 29 7k AXGE Ay F sl
MARMOTY] 4 AXUES] AAAAHNAN 4 HAFXUE
9 9 2 37 RS YUY AF Rd= ¥Fsc
HEZ)E ALt o] EFE o g AH LA
T AXVESY] 53¢ AATANA 24 7hsd 399 o
{Y BAE 279 o} 3 & Q). B9 ol RE H
¥UEE st FALIAAHE AFT F2 glo] 4 AAl
AR e LB AFE TIFLEA 7|EY 53
dhale] EAo] ¥lwd HYHE B oplH 2d HFY
BEREE Zolt ZHUAME 7)o
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