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Domain Model for Analysis and Design of Reactive
Systems: Asdreas STD Triad

Suuzo Kisumval and Kivosur Itontt

The main purpose of Asdreas (Architecture for the Specification and Design of REActive
Systems) is to support system requirements analysis and primary function enumeration. The
target environments of Asdreas are reactive systems which measure, control and monitor
target plants. In constructing Asdreas, we performed the domain analysis fully on the prob-
lem domain of actual reactive systems and the features of the systems. As a result, the
State Transition Diagram (STD Triad), which is the new domain model for reactive sys-
tems, was devised. Asdreas regards Reactive Systems as consisting of a Reactive Plant and
a Reactive Supervisor. Each part reacts according to the action of the other part in real
time. The following two characteristics of development methodologies are emphasized in
Asdreas. (A) In Reactive Systems, the specification and design of the total system in-
cludes the behavior of the plant. (B) The Reactive Plant is specified in the form of a
STD Triad (named Plant STD) which is categorized into three sets of states: (1) Set of
Uncontrolled States (i. e., State Group by Nature Dynamics), (2) Set of Controlled States
(i.e., State Group by Artificial Enforcements), and (3) Set of Decision States (i.e., State
Group by Heuristic Thresholds). The process of specification and design is exemplified
using an Air Conditioning Control Reactive System.
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BELTHVS, K, BEEZFALLREE
fbic X » CEET AERRER S, ThiflimssE
FREESEREL TO 5,

wFY — v 75 v OERIDREEETRTERR
B L, 2 oiREEE Lot Ui s U CE < bl
AR ERREERZ, Comfortable HEREEL Z D
| ®3E Comfortable 73 HIZIREA 5 SSBSHHR D—
D—DDREBHICEEL THTL TV 3.

Ko (a)id, BEEZEEELOREZEN (hRETF
@ Too Hot, Too Cool) ICEHE L 72 2 7 & DEE)
AELTWS. chic, BEEFEEL OREEL
(thikZ=4 D Too Hot & Too Wet, Too Cool & Too
Wet, Too Hot & Too Dry & Too Cool & Too Dry)
B, BEAFEREUCREEEERLALEHELT
ZORBETRBINTV A, ML ETTid, BE
EEREUCREBELMDOEREL TS S v P 3FEL
T3 HRIRAERE (Zone Temperature Increasing,
Zone Temperature Decreasing) A RL TV 3. 4Mil

FDOETTI, R—rf FOREINBTHEINTH
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ZYERIREER (Air Conditioner Running for Cool-
ing, Air Conditioner Running for Heating) #7RL
TWVa.

X9 (b)id, st ETFic Too Hot & Too Wet,
Too Cool & Too Dry #EEL chicEEL 72~ R
TLDEBEERL TS, K9 (c)id, dRETiC
Too Wet, Too Dry #EEL, X9 (d)ig, it T
i€ Too Cool & Too Wet, Too Hot & Too Dry #%
EEL TV,

6. EHRBEOFERPTEE DR

Asdreas @ STD Triad 13, HEDV 77574 7T ¥
2T LD FAL VHTORRLEL T, REMICAIHX
NIFETHD, VA4 vERIERL TS, T
X, WBEVRFLDOF A4 vARBEHBT B L
B, MO—EHI IR S ORAR S REOE N L L
T, Asdreas STD Triad D7 A4 77 DRBICHEREL
T 3. Asdreas O7 7 u—F13, ho—HEFE
ARE - WET D EHEETIRO.

HO—MESFEEORORLE - FEIL, B0okD
OFH v —vi, EEROBMREEBICKREERLT
BOoNLERNLEF 2 ABR L 2hE BT 2
CERX K-> THSPICTRETHS. LIRS,
BRETIE, 20X NF— 2452550 0DRASZ
LRRAHETH S, DD, UTFO kS 15z
BI% - DI AEIT 5.

Real-Time  Structured Analysis (Real-Time
SAY®.1®  Object-Oriented Analysis and Design
(OOA/OOD)”"“”G)’S)’Q)'15)’16), ADISSAY, Trans-
Obj'®, Statechart'®~'? 35} ¥ ESTEREL? & &
Wh, (1)ERNEER. (2)7 574 v 2 XEH,
(3) T &B/EFDT 1 v X DEELSIBNE, BBD
220 Statechart & ESTEREL (I, Asdreas & [H
LY T2 54 7V RTFLOMRBORDICESND
DTH5, i, BEDOY TNEALVYRFLRTS
%. DT Statechart {3, #EHEELT STD #H
WBZEBELLDT, DTORLHRO%KIC,
ST ERETDOT 0 e ADERICHICEREL CXSICEE
UL Hgd 5.

CHERRIY TS 20

Real-Time SA QORI ERIT, F—%70—%
TV EFRR N (FSM) T& 5. OOA/OOD i,
BT —Z 5, FSM, £ v-t&— Y%, ADIS-
SA | FSM iz, TransObj 2 F5 V¥ 2 v a vig

Sep. 1993

FDY L ab—v g vORA EF0HEIC, Statechart {3
FSM iz, ESTEREL 2 ) 77 74 7Y 257 2 DREY
T, BOBDOHESL. Asdreas 13, VT 5747 ¥
RFACHTBA Y O FNIIEATEHS STD Triad
wHESL.

{F"57 4 v XD

Real-Time SA & OOA/OOD i3, 757 4 v/ &
BMHEELT, ¥—% 7 v —K (DFD), REERN
(STD), BLU T vF 454 + YL—vavyy 7K
(ERD) #F\ 3. ADISSA {3, DFD, STD &+ 5
Yy a vy 5 7%, TransObj 12, ¥% 2 S5
KRS 2297 4 w7 RidEE%, Statechart [337E
Aht STD %, BOBDOAL3. ESTEREL i3,
757 4w RABETRELLFFRIVEBEHNS.
Asdreas |3, 3DDIREERICERII N STD ik
LC STD Triad 23,

T EREFDOF £ R)

Real-time SA TiZ, ¥79, WKy 257 L4HEE
IGETEFVET S, RiIC, F—2 70 —cESNT
B EIETTS.

OOA/OOD T, ¥9, #7272 + 25185 5.
RIT, A7V 22 PROERF—2DEOEICED
WT STD 2E#T 5. 351K, A7V =7 FDED
BOLHMICETIDIC, Z2OMOF—Z DEEBO
TEL < STD #4554 5. B#ic, STD O&RED
A7V 2y P OFMSHEELERTS. BRLLT,
OOA/OOD %FN3&E, V7 T =Tid, Avir—
VEENCES T4 T V20 VOEAKELCTES
INB.

ADISSA %, SA D3 v¥ 7y v g vigHORE
RTHB. 5 v¥s vy a T FSM g 5<%
KR ERIN S,

TransObj 3TV 7 by =2 TOREF v X% b5 v
P va VIERORS XL 66TV 27 FEHO
NG EA LNDOERELSZ B,

ESTEREL REMIRFLEY T I 574 TV R 5
ALLTELR D,

Asdreas {3, Fll & HIEOER OB LS+
B, 75V bER—NSNAFOHEDA V257 v
a VILEDNT, YRFLERELTITIF4VT
AT LT D, COFNTORER, Y27 L0024
5 (Plant STD) HER &N, FTEIEEEHFIE
Iha.
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{Statechart & Asdreas O H.#s)

Statechart TR, V)77 74 7V R 7L DRE%,
ARV IMEY 7 VY 2 TV RTADREEEL T
S TWNBDIXL T, Asdreas TlZ, STD Triad %
BEBRLUT, V72547 YRFLEFPS Y PLavy
2= 2 WH OBHEDMEA I NIy 27 4 L L TR
LT3,

Statechart |3, V77 54 TV RFa%, AAREHLD
D4 <Y MR (Reaction) 43, IV Ea—4&D
WEOBRES (V7 by 27) TERINLYRF
LEFHT B, THDE, VT2 F4 T VRFLADR
A, ANVILEY 7 MY 2T YRTAOREEE
ZATITS. Thid, AROEEIZ, vIrv2Tv=2
FLOHRFDIDIT, TTRELZLNTHSZ E48]
BETDH, ARBAIRY P ERETEICE-1TTAD
2H, $ubbE, ARTOSODOERLER (51 >
I w7 R) WCDWTIR, BEL .

Statechart Tld, DA RV MIRIET BV 7 b
= TERERERIC T L~ £y v 3FREAEL 5.
COT V=&Y vOlzdil, STD DpfE{tssts
27D,

Wil 1D STD THEEIN, ZO#EALERT S
7eDicid, PERBEEFIBT IMBENE S, BOBOOD
R OBEEE ET/vi, RAkkic STD 2F0VW5. ©
D& DiC AL STD OEEAEERT 2 FROHFED
STD ##%, Fhro#iE4s%£ET % STD os/v—7
EWELS. BB N—THROEKD STD OREEER L
WATHDIL, 1RWEDAI NV T =7 2R3,
ZDEHELT, ARXVIMIBEY 7 92T YRAT A
AHRRMY 5.

Asdreas |2, VT 2754 TV RFL%E, 5V &
AV -2 ONMOBEEES (V7 by =T) 2E
FELU72EE) L U TIEZ 5. Asdreas TiE, 75 v + &
AYVE2—RIERTEIARLLDA Ry P EFEEIC,
AR Ry P ERETBICE- ok DS, 375
b, ARZOEDOOERLEE (F1F3 v R)
BEAIEEDELTIELS.

CDVATFLEIRICESNT, 5 v bday
Ea—2WHOBEABENICAET 372D,
Asdreas T3 STD Triad £\ 3. STD Triad T
i3, V7275 4 7 VAT AQRES 3 DOREERE,
Fbb, (1)75 Y rDF14F3 v REETIRE
B, (2)75 Y P OSERTRNEEEAHET D0
HERIBREE T SRR, ()20 BEERIcE

DIERBIITL EOEEETIRER S ICERT 5. £
LT, Y7257 47 VY RFLDBBENBTFT b &
AVEL—ZWEDT 7 ¥ a Vi, BUINRER
DETO STD Triad @ bR O H VT T, 1K
¥NleT —2 THEET 3.

7. ¥ v

75 v OFHl - I - BERABNELKY T2 T
4 7T YR T b DERST & FELBEOR 2 R —
P93 Asdreas D FEHBIC DWW THEHL i~
Asdreas Tld, BRODT & EEREEDFIBDH
T, V775747 YRFLAAE N A4 vEF L, =8
REEBEH €7 (STD Triad) 2FHicicEEL .
STD Triad i3, HED YV 77 7 4 7 ¥ 25 £ OHEIEE
BEYRFAFEODLZXELERERICONT, +
R AA VAT >TEISDTH 5. Asdreas
T, VT2 747 VRFLE, T30 R—¢
NAFE, IO T S Y PhLEBRINS G
DEFET B, IS, BWICHEFDOT 7 v a Vi
HUTYTVEALIRYT I v a VAT,

Asdreas DR - REAFHEOBHIZKD 2 AT
b 5.

A) 75V P OBEEE YR T LD EBE DR
B U CHHREICERE.

B W70 547 vRFHDEE A, STD Triad
ORFEAIEDNT, (1) BRIRERE, (2)FERIRRE
B, BXU(3) BERERD 3DDREFRICENXN
17077 ¥ r OREBH X (Plant STD) & U TH#r.

BfE, Asdreas S EXEFRNAFTOYV T 547
VAT LACERATRETH S C AR T LD DET
VEREFT-> T 5. FEIC, Asdreas [t&S< ) 72
T4 T VRTFLDOHERTEDHD CASE v 25 4
DEFTEIT > T 5.
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g E= (F4£8)

1948 4EH:, 1968 FEiEH IR HEH
PSRRI TR 2, RELEN
3oz AR, BET FANVX
Fu/uY—kv i —EERER

e B BHEF—<: YRFAL VIS L—
YaV, T—FF I F v, AV—F 4 VIVRT

A, EENE, DENE, VYA FLHNR/EFVY
J', CASE, V72547 YRFL, V7 T 2T
T%. ACM &£B. FA4 VM EFY VIBIES
NV— TR,

FEE R (ELB
1051 A, 19T4 R RETFE
IER TR, 1979 R R
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. FTEEAL 197945 D REKEFIC
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B, BRAEELARIGERERE. FE (V7o
THRDIHOFn 24 v 7y —av] (),
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