AR AXZF A" AA S H 3
Priority 2= 714

7 1-1:’ o] Z=

Aopejeta

R A
. uhg

AAA Wt

the Priority Modeling Method
for Designing the Hard Real-Time System

Kwang-Deok Kim, Jong—Soon Lee, Sung-Han Park

Dept. of Computer Science & Engineering, Hanyang University

-3

B A4 HAT Aadds LA o|IES

zHle 7|*€141r Statecharls®l] pnority & viehils WHE
Y
7] ol Bl Atk B =gME f1FEY B Fg
g FHes E£FEd B 4 Aadd AR

E

Azdgel $AE B e asiy dede

g_}:

£ EfAeg g & g9 49 Statecharts
ettt gutme]l w9y FYPES foHy FEe)
2 s olded W S Bge 598

HE 2] thdEs Rslal Statecharts@h e Zddd 7]

§et AHE Statecharts® A ghEvh TeElm

Statecharts ZER 7]\ F24¢d B499 b= 23 D89 pnonty T EE AN,

=

L

1. A

40

AN Aol At
) F7]Ham sz

Alagde] ZQ Fihel A At}
o[ES Tl EAste Aladd Hdch
AT AR FEEoLEE T Aol Alad, vt o] A
¥ & el B olEd Az AlagE e A e ZldE
oFlz FAgg Ad w27 A F2 Aol FLEHD 2 F
otuTh QAT AetellM Fasd ziEecl  He geFHsR

AYHE oMES ol F71HY &g AR A2 U Hd
Fojop Bk Holu1],
AN A2Re FRAN w2t FAhard) DA A2 2
Hsaft) AAZr Alxgel vk AY AAT A2We Axde] Bt
2RI RPEE A4 Bk olk B Hmavh FRAY

Ande] AHH AFE vAAL giE g
1o Aot WA HAIZE A El gAaT
A2gle via] $Ho] AT

1717 Babg
’Q% HE At 2
7} ERATE WrneE A4 A0
olA @& A FHg 2]

AA T AlaS A7) Aa oE 2bR 7 EEC] ASHEHA
2 FdX dFAH2 A2 flowcharls, Structure charts 3 Data
Flow Diagrams%el $ith o] 7|45& #xe] 258 THE 4

W ZEAME3e] AhEabEe] A REEHA
d=o o w2 wign Jehy7] ol
HE sty A3 Al dpapgt
A4S A4 d¥y HEE

Statecharts?t Harele] 23 AetE%cH3]. Statecharts® 71£9]
DFD® Context dragramellA] H#8el7] 5w d4utsa oal
Eol 2AE g dholry] 2] EHE 4 9y FHE fhAd o
2} Stalecharise olHE Was 7l2ea vk 3 o & Ad4
M99 AR EFE YA Rite gl S AL

2 w@o iz 7128 Statechartse] s #8317 £ dlolg
2] UEE iﬂﬁﬁf‘i AAA G A 2Eg Arsked dEEEE
Statecharts & 7| &3 A4 Statecharts 293 7|HE Aksich
28] Statechartsoll 4 A<l SAlshE oulESL] REAS Wiz
27 #s] MR prionty FHHE A¢kwch

2 A 2gel A Aekd AA =da
Statecharts®] 533} FPE GWdch A 3 Al @ é‘@}
= odEEY vEY dAZ HalM AkH prionty LA =4
o AL Aot A 43AAE B =EY 2EY daE 7H'§i6H

oF & Akl s Medn

e

e el A

62



1998 = 3=l wabshs] 7R U E =T Vol 25, No. 2
2. W49 Statecharts HHH StatechartsZ o)-E34 B4 Namg CFiEd 4o
e gg®m 3] A, concurrent TEAASL FHsH] 29
2.1 Y Statecharts?] SA 37 o[ QE wrafell w2 e Fe] THo| AR, Alsdld g
&8 A ojuEs] g4 Tiaen Ul 5 9t B4, 7]
£9 Statechartsel<e ZTHA febd 7 oliEs] Wwid ufz
2 =z oyl Ay A7 WL DF
2 A ANHE 7H ¥ Statecharrs A D_ID. = 428 528 ushd & 9o 55 Al s 7)1E9
Context diagram 323 7| &9 Statecharts®] 285 Hojd o

HEn GAES el °l°“='| S4& o gk

Enhanced Statecharts

broadcast communication + data flow diagram

state chagrams + orthogonalicy *

#9] B4 % orthogonality’® AND stated] =|3] F&e] &m,
broadcast  communicanon O]C'ﬂ o= gsjuA, zeEx
DFD(Idata Flow Diagram)< AlE2] ZE2- THIcL 5 zel7)
dophd oWlEZ: WAsy B4y oWERE A A2gLR
troadcastdlth, el AAge] A8.2 7} ofYIE @] 915 w [ )
ool T & Wk ol ofd GEiEYH of® AEE AlEst HelH
7, Ao AR od IAE viebdch dols] ul2 Aels

oldlA e Fie] el o gk

event[condilion * data_flow]/action
Ao Wk E7tEe
ol Fe]E 24 J-
Alelol A 2] Atg BEFo

ek e,
Hojo} s 2210ln

3 achons oHE ofdl

7]4 event:®
condition2 oh2-¢ff
data_flows e &
EE 247 ¥

S
hte
_,_1

1

hia’<R<b’]

e[c <B=d’]

glh'<A<r]

He'<B<g’]

(2% 1) Enhanced Statecharis®] o

2 B0 29 194 o[iE h7h 29T o AoHe Zlfﬂl =
BAiteiel A=A A5 a7} AA gAd oWE he) 90
Z, hete ollEs}t YAEE ) BAY 23,4 =

a'7t ?izﬂel %ﬂi AR doldd [a'<B<b']E oldlE h7l L4
A& o A 24P 46 AdM Y BEE AE v AW Bel
A ddl AZE A8 '/ #eldE ek,

01]

2.2 MA=E Statecharts?) 33

63

20 TE

ﬁzjl

dol Zl8 ZES fEe| do] £ 4 gloke AL sa

StatechartsHl A= FTH&A 240 2pze &
HA A2

dero s A

ok 8 £ =EolA Ateis 2 AYe ol W 44
ZE]m F21A A7 dAd 23S T9y]) § 2o 7}E Sratecharts
o] BAL FFATIz, 2t eoHE S w2y de)H 258
2Eg 7] Ao Ha 470 A9 dalslsks 7y
L2E H¥e 2L F3o
3. Priority

Statechartsoh 4 ol ES ] FA0 Sasts Ao vEhhe @
T 12y Hem REsfe oA BEYE FRe7) A 712
Wl AA T oIt vk s, 2] AHEE BE odE
= Hia] olo), o] B A

o] -4 &85 e 2AdTE
o] BFAATE olg FaTolek s
= TEe] gl €4, Statecharls2] T
gl o] W oWES o] 4% ddd s ARln £4 e B
dFo] Ala Flng EHo] e AEert 2y 4T dR
Aol @A orthogonalty7t the o|WEZ ity ZiAlg #dalx
Fahe 227 oHe]

B xBdhes 7|2 S

e

[8)
#2519 D7} Bolnh
%e olg% e

]
3
=

2;\0] E

]

=]

L H
i
"t e

of

F4¢ ARANE w8 e
HRe et g

3

\}

He ks,

IF [ LILCA(T1) < LILCA{T2)} ] THEN
T1 has a hgher priomity than T2

Jel4l Tiz T2% Transition®lth LCA(Least Common
she b2 o] e o)

Ancestor)% Ha LA Transibong EE

oH4l. z2eli L2 24 AEie] oAlg VEbich of7]A 7129 o2
71 QeH %8 ZRRlE Transiong 7 %2 pricrity & 30

(1% 2) Priority 2@ <



19989 % P54 wasts 7hE S Eiea i

1 Vol. 25, No. 2

23 zelA] 72 49 ABCE Lo 1ot 2eln #apz)
Ha) el sty Eolzd duict LE ahubd) FoMgch

2§ 7oA qkek oldlE a7 Felld @AW Transibon
({GLHNA deld F#elth 2 elfE= LCAUFLEDE D7 drl
a7z olwe] L& oo ¥ ‘?301! LCAUGHHDE B7F 53 ol
2 L& 10]t}h & Transiton{{G),(HH7F F8Elch ghef o= bst
7} TAldl @AFHIdE  Transitiont(E)(F)7F F3=ch #E
Transitiond{KL(JHel Lel 12 Transition({E}L(F)9 L 250
wgaet Wyl & ollEs RS FHo &7 glEel
Transiton({E){F}) 7} TPk

7122 prionty BHHSL Al=ws] A E
dHAde] gle oHE

#7] d7e) woldm Am
priority® AT 4 fE ©UL A B ERolAs AE W
Y5g nedd T4 BAHE olMESS BIYE Wus: 4

24 priority ZHY S etgic],

4. 48

= ME 7129 Statecharts?| gy E ¥ F3d 2
89 E82 RYE 784 744 AMY Statecharisthe A23
ozl 7182 Aokl Agkd #1He DFDelY Context diagram
e HAE A wds] 7PEEe] g3 ARigd F71H,
¥ 713 ol E WA FAlH Hiage £ 53 el £ Qe
7|&2l Statecharts?|¥e] SAHY AREZ S FHE 5 d= FH

& AAc 283 SA0 B4Es ouESY REAL Fdss
Aa AE pnontyEHHL AFEABA0] E ol lES S -4
Z8 2 AW ¢ gz Z|FEe] Y Ed WE deitls gEe 7

e,

AR StatechartsZ o] &34 F4 AT AaddE A &
o oE el g AEREFL A2Y dARlMe ZHE A2
A8 oRE dAsioolabe EAIHel sleh 2% A
Slatecharts 223 Y& 7hlozgr 4a7 A2d dajede]
Aot g @ tARAAE A Aag 24 Aol vl BEE
i el dyEeoRan

#x B A

111 Phillip A. Laplante, “Real-Time Systems Design And
Analysis,” IEEE Press, 1897

2] Aellg, Add, g ALY GF Al 7128 Bleol
TF UF7] HAF ez ~AFY gaes HERRY
) =7 A 228 A1 12%, 1995 12

{31 D. Harel, "Statecharts. A Visual
Complex Systems,” Science of Computer Programming,
8, 3. pp 231-274, June, 1987.

[4] Hyoung Seok Hong, Jeong Hyun Kim, Sung Deok Cha
and Yong Rae Kwon,

Formalism for

“Statie Semantics and Prority

Schemes for Statecharts,” Proceedings of Computer
Software and Apphcation Conference ‘85, pp. 114-120,
Dallas, Texas, Aug, 1995,

[5] D. Harel, A. Prnuell, JP. Schmidt and R. Sherman, “On
the Formal Semantics,” Proceedings of Symposium on

Logie in Computer Science, pp 54-64, New York, June,

1987

[6] A. Prueli and M. Shalev, "What is in a Step: On the

Semantics of Stalecharts.,” Theoretical Aspects of
Computer Science, LNCS 298, Spninger-Verlag, pp
244-264, 1991,

[71 Barel, D. and A. Pnueli, "On the Development of

Reactive Systems,” in Logics and Models of Concurrent
(K. R Apt, ed), NATO ASI Series, Vol
F-13, Springer-Verlag, New York, pp. 477-498, 1985.

[81 won der Beck, M., "A Comparison of Statechart

Variants,” Techniques

Systems,

m  Formal in Real-Time and

Fault-Tolerant Svstems (Langmaack, de Roover and
Vytopil, eds.), Lecture Noles in Compuler Science, vol.

863, Springer—Verlag, New York, pp. 128-148, 1994



