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Specification and Formalization of Transition Event Sequence
Jung Sool Kim' - Byung Wook Kang'!

ABSTRACT

In this paper, we propose a scenario representing method, a specification language, and a verification technique for
OARTS(Object based Approach for Real-Time Systems). As well as the general modeling method(event trace diagram),
this study includes a specification language and a verification technique because there was no study about
methodological level technique for scenario development as yet.

Centering around the synchronization problem of transition of external modules which are the communication
interfaces based on the objects, we lay stress on the representation of sequence of external events and internal action
transitions.

From the results of practical experiences, it has been ascertained that the proposed method reflect well the
requirements in the analysis step, and its validity of the representation has been identified by a conceptual verifier. We
support that it can serve as an analyzing tool for representing a general real-time scenarios also.
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aocl
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oruise
oruise clssbie
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(Fig. 10) Transition Event Sequence Diagram
452 TESDE 7Iwte 2 ZAH Hajdojeldt
TESD (CCS#1)

OBJECT : <#HM) (8o, (3!

E_MSG . {engine input, accel input, cruise
input, brake input, resume input):

E TRANS : {cem.Ql. cs, ccm.Q2(sc), tv.Ql,
ct{concurrent transition)):
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I_TRANS : (en_initial(true],
speed(v ¢ 30],
select_desired_speed. maintain speed, dis_maintain

en_increase_

dis_increase speed(v >  60],

_speed, en_resume_cruising, en_reached_ cruising):
EE :<{engine on, accel, cruise, brake pressed,
resume):
IE : {engine_on, enable_increase_speed, disa
ble _increase speed, trigger_select_desired_speed.
maintain_speed, disable_maintain speed, enable_

resume_cruising, reached cruising, disable_resume_

cruising?:

MF : <1, @9, engine on. clear_desired_speed, <%
Aoty ||
<2, @M, engine on, , AP,
(8, @4, accel, en_increase speed, &3HAlo)),
(4, 84|, enable_increase_speed, , A,
(5, @M, cruise, dis increase speed, <=d#]),
(6, &=8Al9), disable_increase_speed, , Xb,
{7, &80, trigger_select_desired speed, , b,
(8, «=8Al°), maintain_speed, , &),
{9, UM, break pressed, dis_maintain _speed,
FgAlel) ||
{10, ¥, break_pressed, . 2P,
(11, ¥, resume, en_resume cruising, TZOD,
(12, 8], enable_resume_ cruising, , b,
(13, A}, reached cruising, en_reached_cruising,
Ao},
(14, £3A}, disable_resume_cruising, . 2:

EE_SYNC : (idle(#: engine input) = TRUE ,

(Kengine on — Olacel — Olcruise) A (cruise
— Oflbrake pressed)) A (brake pressed — O
(resume)))) »:

IE_SYNC : { [Kengine on — O(enable_increase_
speed — ((disable increase speed) A (disable_
increase_speed — Of(trigger_select_desired_speed)) A
(trigger_select _desired_speed — O(maintain_speed))
A (maintain_speed — O(break pressed)) A (brake_
pressed — Olenable_resume_cruising)) A (enable_
resume_cruising — O(reached cruising)) A (reached
cruising = O(disable resume _cruising))}) »:

ITRSYNC : < (7((Ten_initia) # en_
increase speed)) A (T((™ en increase_speed) ¢ dis

_increase_speed)) A (dis_increase speed P select_
desired_speed) A (select desired_speed P maintain_
speed) A (maintain_speed P dis_maintin_speed) A
(dis_maintain_speed P  en_resume cruising) A
(en_resume_cruising P  en reached cruising) A
(en_reached_cruising P dis_resume_cruising) ):
ETR_SYNC : { (lwl P w2) = O(fo =" w),
{cemQ P c8) A (s P se) A (s¢ P tv.Ql) A
tv.Ql P ct) A (¢t = Oleem.QD) A (cem.Ql ~O
(et))A (cem.Ql P cs) A (cs Psc) A (sc Ptv.Ql) )

A5 Hole (ZHIDFH Zrh. ol WAA dEE
A % BEEY FF cAoltt. dF HolH I3t
o HAFELE T Holde ofd FA|Ho| EE
(CT)el A 749 2dY B JAE HiX AT
A}k uiR- Holdl @ He] TAL H4 TESDY
AHHe] RE& Fzdpd d Aol

wee coMat
cc
cs
AC
sc
™
Treottie:
et
CCMQT
MAS
cc
cs
(0oM.Q2(60)
sc
ASC
™
Al
Semol synd wasal

(38 1) AN} =M
(Fig. 11) External Transition Sequence Diagram

@ FAdA (MU Lo &9D)
gl AAE Avele HANE wges 2dd
TESD®] #Q7l= v&3t 2

VERIFIER (TESD_ccs>
EVENT
pressed,resume,enable_increase_speed,disable_incr

{engine_on,accel,cruise brake_

ease_speed,trigger_select_desired_speed,maintain_s
peed,disable_maintainspeed,enable resume_cruisin



g.reached cruising.disable_resume_cruising):

TRANS : {en_initial,en_increase_speed, dis_
increase speed, select_desired_speed, maintain_
speed, dis_maintain_speed, en_resume_cruising,
en_reached_cruising. dis_resume_cruising):

EE : <{engine on, accel, cruise, brake
pressed, resume):

IT : {en_initial,en_increase_speed,dis_
increase_speed, select desired speed, maintain_
speed, dis_maintain_speed, en_resume_cruising,
en_reached_cruising, dis_resume_cruising):

VU : {l1.en_initial,en_increase_speed,{eng_on,
accl},{1.e_on,2.accl}),

(2.en_increase_speed,dis_increase_speed.cruise, {}),
(8,dis_increase_speed,select_desired_speed, {} .{}7,

(4,select_desired_speed maintain_speed. {},{}),

{5, maintain_speed.dis_maintain_speed, {brk_presse

d} brk_presed),

{6.dis_maintain_speed,en_resume_cruising,resume,
resume),
(7.en_resume_cruising,en_reached_cruising, {}.{}),
{8,en_reached_cruising,dis resume_cruising,{}.{}).
(9,dis_resume_cruising,terminal, {},{}:

olAl, &el7ldl 7led WEECl FFEIE e &
By,

& = {engine_on,accel, cruise,brake_pressed,
resume,enable_increase_speed,disable_increase_s
peed,trigger_select_desired_speed,maintain_spee
d.disable_maintain_speed.enable_resume_cruisin
g.reached_cruising, disable_resume_cruising} U
{en_initial,en_increase_speed,dis_increase speed
.select_desired_speed, maintain_speed,dis_mainta
in_speed,en_resume_cruising,en_reached_cruisin
g.dis_resume_cruising} 22 7A€}

o}7)A Y AAAE g peta, 19 dAFe qAH
o529 d& Y, AT Sinternal {er_initial,
en_increase_speed,dis_increase_speed,select_desi
red_speed.maintain_speed,dis_maintain_speed,e
n_resume_cruising,en_reached_cruising,dis_resu
me cruising}o] @}
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o} W Aol 847 22 e ulE o] wFolt} o
Y& dd Holg dovle dYsle dFANIEY ¢
< g3 2

o>,
lo
fu
rg{_l‘
N

&> mo iz wjn

EE#1(en_initial
on, accl)

en_increase speed) =(engin_
EE#2(en_increase_speed "~ dis_increase_speed) =
(cruise)
EE#3(dis_increase_speed ~ select_desired_ speed)
= null
EE#4(select_desired_speed

null

maintain_speed) =

EE#5(maintain_speed dis_maintain_speed) =
(break_pressed) '

EE#6(dis_maintain speed ~ en resume cruising)
= (resume)

EE#7(en_resume_cruising ~ en_reached_ cruising)
= null

EE#8(en reached_cruising ~
= null

EE#9(dis_resume_cruising ~ terminating) = null

dis_resume_ cruising)

s

oA, of 9% AT DT WEak: A velr}
A% VUAel EAsteA s 9 Aot tge
Qe F HolE3} 1 Aolol EAsHE A% ANE
o ol iy TEs= Bl velselTt. 7 Helg
9 vui € VU didA QhsE F AE Al
Sjgariol, Selvle) el Beish YAPS AAY 4
It

riy rE

\O

(en_initial ~ en_increase_speed) F vul
(en_increase_speed ~ dis_increase_speed) F vu2
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(dis_increase speed ~ select_desired speed) & vu3
(select_desired speed ~ maintain speed) F vud
(maintain_speed ~ dis_maintain speed) F vu5
(dis maintain_speed ~ en_resume cruising) F vu6
(en_resume_cruising ~ en_reached cruising) F vu7
(en_reached cruising ~ dis_resume cruising) = vu8
(dis_resume cruising ~ terminating) & vu9
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