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AAZF N2-0]E AEgel QoM FYNEe Alxde A
ZWE 2ok ol Agte] FubEslA GgE 73T AAL
Nagde AYrYe T4 dS ada & § glon,
g APPEe] dAd fu ALFyer SAGn Yt
Statecharts[2][31& 7FA1AQ Wi o2 E3E Reactive System
(419 #ANHA 28-S afyoz AT £ Uk CCSH]
(Calculus of Communicating Systems)el 7188 ACSR(Algebra
of Communication Shared Resources) [61[7]& HA|ZF A|l26-S
BAE7] fetd AlHtime), +AE9 (priority), A+ (resource)
9] Ago} F71HUth Statechartst ACSRel wlildle] Algho]
Q237 44 AT 5 de FHe] Ui, ACSRE AR A€
o] StatechartsolA Ed £3le 28-& FAsAY FX4 &
g3 & 4 Uk
# =8N Statecharts®t ACSRE Aol ¥ FE5HE
Hol3, 713 A7ZHSynchronous time scheme)g 4%
Statecharts& ACSREZ ¥ #3-2 nqltl

2. 84 47

Statecharts$} Process Algebra(8]¢} HEdleis =8 @o)
At 53}, ACSRY A&} A+E ldrt GCSROIe
Statecharts$} #AH&HA 7FA1Z Q) WM& &3, ACSRE ¥
galel X4 HFo) 7MEEEE Hojoh 23y, GCSRY
FHE YAE ACSRE i@t #3515 AR Statecharts(2][3]
s} thzek [10J90M Statecharts® ACSRE w#lsla djglch. 28
1}, Statechartsol A AH&® M &2 A7t A &(time scheme)
o] B gy, MEnHN B5F Lo k. A, 10
=R A oz MEAE A& o, MEE ACSRE
Statecharts FH7t HEA G B 47t EAgch

1) 2 A7 #g7iey dA4ATAEAE F LAASZA AN 2R
AT AgAT AAZ FAHAS.
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3. %3 2 ZoA

Statecharts®} ACSRE #HZ Hola HFsta A Aj2d9E
E8FoZ T YA A FASE A 2oz @
oA, 278 dole FREY B FHSY TEHE Bl
7HE go 28, 22 Ad YA E Yxsn e oust
gam, 4AojE A2z ZHERA Bate FEE 3l drjdiM e
8 A(parallelism), ¥4 (communication)& 3¢ d4des 8%
2o H L vle .
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{29 1] Statecharts ¥ EA 44
Model = (P1 || Q1) ; (Priran
Pl = (a,1).(}:P24{}:P1 ; (a.1) b.1)
P2 = {}:P2;
P2 11 Q1) P11l Q2)
01 = {b,1).{}:Q2+{}:01 ;
(0,1) a,1)
2 = {}:Q2 ;
¢ {:0 (P2 ] Q2)

[2¥ 2] ACSR ¥4 &4
(29 118 (=¥ 2l8 353Le 4H7 grizee Foz
E¥E & 9o Az, Aoy [29 264 PHIQD —
P21Q2)2 wE7te P97 BAYSAM 4HE 5 Yo 2
olfr: WEAE HAH helA, StatechartsE WY EE 9
Boa @8 AFF(event, action)o] FAlM s wAs}
£ AL 3439 2384, ACSRAME ¢ 8t A= (input -
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output event, Tau)< 1702 3L ot A, HEHL
shed el ASLEe BAG, R £ R 439 ‘3";741%
AE] Hol(Transition)®] A4+ WEA FHACH

E A E4 9449 Hojoz B 4 ¢loh. Statechartst
Broadcasting ¥4& Al8-87] d&Eo] Wl - 9B 23] st
AFete BT AEs dul Aol st ACSRE Ade E3
Interleaving W& AMg8l7] d&Eo] Wl - 8 AFof Paly
1705 A"l Aol 7H%sAY, %72 (synchronization)® 2%
Taudl] &3t 270 ezt FAld) dede] sl AHo| 7153}
o},

fie] AFT F7HA AolF L A T4l
sUgd dyeta 8 5 gioh

A A zto]H L Statechartsol A event A 8 B7} S-Alo] @Al
g g ACSROIA AZto] 4Rsl7] Ao event A -> event
B o2 2A3AY, event B -Devent A &2 WA A
o2 WEage=zA HAt a¥m, E OA Aolde
Statecharts®] actionol ™3¢ Broadcasting3t= 2 X%, ACSR
o)A} Broadcasting & 5 =2 HEFgoZHN A

Aol WE Aol Hol 4

4. ¥

3 e}(State), Broadcasting, Transition®.Z FE3o was]
HEE 3Ad. Statechartss STATEMATEZ ACSRS
VERSA[7]& AH$8t it

4.1 € (State)

Statechartsi= 37 Basic states , OR-states, AND-states 3
7tA 2 F45o th Parents stater A2 A$9 Ad
£ 9uigt, oz o] ACSRH FHHHoZ tigoz 4y
£ ¥@e] 7heEt g8 4 AHd g A@s syl

t}
- Basic statesol] W$ ACSR E87%4 &4
P1 = {}P1
():P1 : NZ+2 2% 51 Pl processZ Ao|g

A4 : P12 Basic state®]T}.
« Parent stateo] ™3 ACSR E&83 AQ&HA

scope(P, dummy, infty, NIL, NIL, (E 1).Q)

P : P ProcessE event Eo] 9J3}9] Q processZ e Ho]gich
A : P Parerts state 013, event E7F @A Qielz 923
- AND-statesol] ti$t ACSR ¥d 5 A4

MODEL = (P il Q)

(PlIQ) : MODEL process= P9 Q process?t @y o2 3

BEo Qe Az Holdr},

A : MODELS H¥#< P Aels}l Q Aejz FAso} ik
- OR-states® 99X AFE AFelSol wiely @A Loz
Edrtssith

4.2 Broadcasting

[1¥ 3]< Broadcasting® 918 ACSR ¥$E& £43 o
Bt A ojtk. MONITORE %34t MODELe] #2&
[3=5 MONITORE W - 8] 5] A=
Broadcasting & 4 & F#°]3, MODELS zp3o] 93}
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MONITOR MODEL
dcastin.
EX_EVENT Broado el
Broadcasting
IN_EVENT vy es
Broadcasting
l DE_EVENT | SE S
Broadcasting
CONDITION Condition &3,
Condition

[2¥ 3] Broadcasting2 ¢} ACSRe +z
Statecharts& ACSRZ ®&317] 9819 5L A A
72T A A MODEL 9{oA 2 evento]n
EX_EVENTY E@%o, & At MODEL oA wasg
action®] ¢J& event ¥4 8% o)x, INEVENTO H@gr}
A s+ MODELY A Fxsl duste] URoA S4%
derived evento]li, DE_EVENTY ¥&&#d. ¥ He I ==
A3& 7}A ¥ conditione. 2 CONDITION®] E&3dtu},
IN_EVENTY] action® 2§ event 24233 CONDITION
9] condition 3t W3l 83L& At FH F broadcasting H I
2] MONITORS 82+& AlZHg 4%¥3}7] A9 broadcasting
1= 0
9 #o]l ¥A¥E MONITOREZ MODELY #Ha#®og 34
3te] ACSRZ #@ gt} o] ] MONITORS} MODELZHY &
Ao AEEHE eventES %7)8Ksynchronization)S 3] 953
o2 HolA ¥etl aA, STATEMATEXNE Al&xtE 9%
A S eventyt BAALD 5 YA "o
Mgy ACSROIAME DE_EVENT > CONDITION >
IN_EVENT > EX_EVENT £ 22 Broadcasting 5 5% 3tel,
EX_EVENTE‘.U} & eventZt A A Broadcastmg HA geo=
M Bz ?Jﬁif?}ﬂ Aol WEHQ =L Taud) ol&d
Broadcastmg €. Z, Statecharts Semantxcs°"/~1 2 Boj) &}
B event7t WRH o2 ¥AIG Broadcasting event listol
%719 A3 A "ok DE_EVENT ¢ CONDITIONS] $4
988 Y922 89 Transitiond EHFHoz wWag &
(WA Eo

4.3 Transition

[19 4] Statecharts®] Transitiond ACSRZ W §ish
t}. <8>9}4 DE_EVENT7} CONDITION Xt} 94
ES0E Q8d <>HY 2gHoR WYL 5 Utk

<1> Transition :

P1 = (EMPTY,1).{}:P2 + {}:P1 ;
<2> Transition : E

Pl = (E, D.{}P2 + {}P1;
<3> Transition : E1 AND E2

Pl = (ELD.(}P1 + (E2,1).{:P2) + (E21).(}:P1 + (E1,1).{:P2) + ():P1 ;
<4> Transition : E1 OR E2

Pl = (ELD.{}P2 + (E21.{(}P2 + ()Pl ;
<5> Transition : E/ A

Pl = (E1).CA_GEN,1).{}:P2 + {}:PL;
<6> Transition : E (in(Q)} / A

Pl = (inQL1L.({}P1 + (E1).CA_GEN,D.{}P2) + {}:PL;
<7> Transition : E [C] and C2] / A

P1 = (CL, D.(FPL + (C2ZD.({}PL + (E1).CA_GEN)}{}:P2)) +

(€2, D.AYPL + (CLD.UKPL + (ED.CA_GENMYEP2) + (}P1;

<8> Transition : E {in(Ql) and C} / A

Pl = (inQLL).C0:P1 + (C1.UFPL + (ED.CA_GEN1.(P2) + (}PL
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( AITN_TANK AOW_ TASK \
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Limet NI_pue)
Wt (NX_PRe)

EETERY o] warT2

[mot WI_pme]

[2¢g 5] STATEMATEZ 9 41¥ MODEL
(29 5= 4 £97r 9& 271 TASKY #HHYE
Statecharts2 BA% Hojch 27 TASKE HEFozZ 745
o] Qli, Zt TASK: 43E& 37 A &v] el UA &
o}, {29 5] HIGH_TASKOlA $Ad4dc] 9148 EdHdxn 3l
. LOW_TASKY HIGH_TASK7} 489x ¢g& uwwt A
g 4 glen, LOW_TASK7l 43 =% HIGH TASK7l 43
89 HIGH_TASK7F £8@ 9 712 7134 €t
(29 62 [2¥ 5]8 A A3 BHoZ ACSRE ¥
g Rojrt.

SYSTEM = ( MONITOR il MODEL M\
{HL,DONE, H_GEN, L_GEN, DONE_GEN, TR_HI_PRO, FS_HI_PRO,
HI_PRO_TRUE, HI_PRO_FALSE, EMPTY};

MONITOR = ( EX_EVENT || IN.EVENT || DE_EVENT [| CONDITION);

EX_EVENT = (EX_H [l EX_LI[EX_DONE)
EX_H = (ex_H_GEN,1).EX H_GEN + (}EX_H ;
EX H GEN =CHDEX H GEN + {}EX_H

EX L = (ex_L_GEN,D.EX_L_GEN + (}EX_L :
EX_L_GEN =(L1)EX_L_GEN + {}EX_L ;

EX_DONE = (ex_DONE_GEN,1).EX_DONE_GEN + {}:EX_DONE;
EX_DONE_GEN = ('DONE,1) EX_DONE_GEN + (}EX_DONE;

IN_EVENT = (IN_H || IN_L §{ IN.DONE || IN_EMPTY),

IN_H = (H_GEN,]).{:IN_H_GEN + (}IN_H ;
IN_H_GEN =("H2)IN_H_GEN + IN_H ;

IN_L = (L_GEN,D.{}IN_L_GEN + {}IN_L ;
IN_.L_GEN =(L2)IN_.L_GEN + IN_L ;

IN_DONE = (DONE_GEN,].{}IN_DONE_GEN + (}IN_DONE;
IN_DONE_GEN = ('DONE,2).IN_DONE_GEN + IN_DONE;

IN_EMPTY = (EMPTY 2).IN_EMPTY + {}IN_LEMPTY;
DE_EVENT = {}DE_EVENT;
CONDITION = (HI_PRO);

HI_PRO = HLPRO_F_GEN + (TR_HI_PRO,2).{}HI_PRO_T ;
HI_PRO_F_GEN = ("HI_PRO_FALSE_3)}.HI PRO_F_GEN +
(TR_HI_PRO,1).{}HI_PRO_T + {}:HI_PRO ;

HI_PRO_T = HI_PRO_T_GEN + (FS_HI_PRO,2).{}HL_FRO ;
HI_ PRO_T_GEN = ('HI_PRO_TRUEZ3)HI_PRO_T +
(FS_HI_PRO,1).{+HI_PRO + {}HI_PRO_T

A%)

MODEL = (HIGH_TASK || LOW_TASK)

HIGH_TASK = READY_L;

READY_1 = (H,1).C'TR_HLPRO,.{}RUN_1 + {}READY_1 ;

RUN.1 = (DONE,1).C FS_HI_PRO,1).(}DONE_1 +{{CPU2}:RUN_I;

DONE_1 = {}DONE_I;

LOW_TASK = READY_2;

READY_2 = (HI_PRO_FALSE,D.({}READY_2 + (L,D.{}RUN_2 ) +

{}READY_2 ;

RUN_2 = (HLPRO_TRUE,1).{}} WAIT_2 + (DONE,1).{}DONE_2 +
{CPUDYRUN_2 ;

WAIT_2 = (HI_PRO_FALSE,1).{}RUN_2 + {}WAIT_2;

DONE_2 = {}¥DONE_2;

[2¥ 6) Y &2 ¥ F71Y ¥EHE VERSA
9 E2 EANE BEL CPU Aol glel4 HIGH_TASK 7t
LOW_TASK 2t $HESE 7HA A48 7 AeS B8
ai gich

5. 48 2 4+ 4%

£ =894 F713 NE& HLF StatechartsE ACSRE
gk Zld g Al2ge P44 FEL Statecharts
g olg8ld adHoz YAstn, FHE A 224 g B
& Hyd ACSRE o839 3718 4 . =3, Statecharts
of AgsRe diF gniEd HHL FY F dow,
Statechartsoll A}&= & Alzte] g E¥E ACSR2 xwT ¢
AstA AHY ¥ 4 dd.

%% STATEMATESIA VERSAZ A% HAY 4 Qx=
=338 Agold. £, WYY ACSRE o839 Statecharts
9 Ad FdFH AED FF distyd A7E AYelH,
Statecharts®} ACSR 7 <109 AHE 48 F Y& AAz
Alzd AE By g distd 478 Aot
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