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Design Verification of Embedded Software
based on Model Checking Techniques
- Application and Discussions -

Tomoji KISHI and Hayato KANAI

It is claimed that design quality is crucial for embedded software, and it is expected to apply formal methods to improve the design quality. As actual
use of formal methods is a new challenge for ordinary software developers, it is expected to set up handy guidelines for the application. In this paper, we
introduce a case of applying model checking techniques to design verification of car audio software, in which we utilize existing modeling techniques
proposed in software design field. Based on that, we discuss design verification approaches.
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Wait

b}

-

J

-
s [APEVIMKCH_RevMsg()

|l‘ {1

byte message_counter; 4 A MIOERESY
mtype syserr_ApEvertSend_SendEvent, # A ME{SMIBNIEY
byte reSendCourter;  FEREEREIND R

byleeverts;  MERENEA A IFIESY W

} [events == stNotOperation]

Receivedinput \

|

\I trﬂry 1 ExecOperation(caraudio_ApSourceChangeCtrl_chCurrertSourceld EviEviMsg events) J
|
1

[events !\slNlepeminn] I message_counter=0; ApEvertSend_Sen

wEvent(events message_counter,syserr_ApEventSend_SendEvent)

Sendévem -‘

[sysevr_ApEventSend_SenHLEverﬁ=SYS_END]

J [syserr_ApEvertSend_SendEvent==SY:

™

[reSendCounter<RE_SEND_MAX] / ‘}

X
b
[syserr_ApEventSend_SendEvent==SYS_NG]

message_counter syserr_ApEve |_SendEvent)

R
[syserr_ApEvergtSend_SendEvem==SYS_BUSY] {reSendCounter++ \\\

WaitForDly_tsk

entry / yield(2)

>

| freSendCounter>=RE_SEND_MAX] - N
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==pinclude==
mtype x ;

PLAY i

[x==M_CD_EVT_NEXT_FOLDER || x==M_CD_EVT. PRE‘FOLDER I x==M_CD_EVT_SCAN || x==M_CD_EVT_UP_SHORT || x==M_CD_EVT_UP_CONTINUE || x==M_CD_EVT_DOWN_SHORT
T
e,

[x==M_CD_EVT_START]

entry / cdchl 7 x
exit  CD1=true

entry / cdchl 7 x
exit / CD1=true

[x==M_CD_EVT_SCAN]

WFM _Rsm_cojvr REPEAfleu TCOTEVT-EJECTT

entry Jedeht 7 x
exn fCD1=true

U‘ [x==M_CD_EVT.

[else] l

[x==M_CD_EVT_END]

_RANDOM || x"M_CD_E\(T EJECT]

entry /cdchl 7 x
exit / CD1=true

RANDOM

Tfx==M_CD, ENNDOM]

[x==M_CD_E¥'T_REPEAT]

[x==M_D_EVT_SCAN]

e{t\ﬂ_@va OM]

| exit /CD1=true
7| entry f cdchl 7 x

TRACKREPEAT

[%==M_CD_E¥T_RANDOM]
 [x==M_CD_EVT_REPEAT]

1ay]

05 0ooooooooooood

[schgeh_in 7 M_SCHG_EVT_ACC_ON] / CSRC=M_SRC_TUN; schgch_out | 0

= TUNER

S . [schgeh_in 7 M_SCHG_EVT_CHG_NEXT] / CSRC=M_SRC_TUN; CDchiM_CD_EVT_END; schach_out !0

[schgeh_in 7 M_SCHG_EVT_CHG_NEXT] / CSRC=M_SRC_CD; CDchiM_CD_EVT_START, schgch_out ! 0.

[sehych_in 7 M_SCHG_EVT_CHG_TI] /schgeh_out 10 N \

«\
T R 3
\ 1sch9ch in 7 M_SCHG_EVYT_PWR_OFF] / CSRC=M_SRC_SOFF ; schgch_out ! 0

gl
-
B

/// [schgeh_in 7 M_SCHG_EVT_CHG_TI] /schgch_out | 0

A7
\ ™ et
N N SRCOFF 3 A
i
\ entry/sdngm in?x ///
[
[x==M_SCHG_EVT_ACC_ON] / CSRC=M_SRC_TUN; schgch_out!0
[schact _|n‘7M SCHG_EVT_PWR_OFF] / CSRC=M_SRC_SOFF ; CDchIM_CD_EVT_END; schgch_out 10

i

[x==M_SCHG_EVT_CHG_Ti] / schgch_out 10

<<pinclude=>
mitype x;
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