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ABSTRACT Computer aided design tools (CAD tools) are necessary for current design processes. A user of these
tools needs to program execution order of multiple CAD tools and to execute the programmed tools effectively. This
paper proposes a macordataflow model that enables both efficient programming among multiple CAD tools and efficient
execution of the tools. The proposed model provides a user visual-programming environment to program execution ord-
er of multiple CAD tools, or tasks, and executes the tasks effectively by calculating an earliest executable condition of
each task automatically. In addition, the model enables selective task re-execution, in which selected tasks are re-execut-
ed in efficient manner, and helps a user to design systems through try and error. The authors developed the prototype of
programming environment based on the proposed model. A user of the environment is able to draw a visual program
that shows dependence among CAD tools, which are implemented as external software, and the environment invokes ex-
ecution of the tools in effective order. The prototype showed that the proposed model enables proper and efficient

programming among CAD tools, and that the programming environment is able to be an effective programming tool

for system designers.
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DO(TASK:) : 2 A7 i bHNTHF — 2 KEFED
REDOESE
RITHEREY
2 2 7 PIERTROETREM SR (c1):
EC(TASKi) ='F
VdeDI(TASKi), d=\F
& A 7 BEIOETEMERY (c1):
EC(TASKi)=IF
3deDI (TASK:), d=!F
YdeDO(TASK:), d=F
(B) EfF#EHREH I {d|ldeDI(TASK:), d=
IF} (1B h5.
RiTRE
2 A 2 PIEETROETHRHE (c2):
EC(TASKi)=T
VdeDI(TASKi), d=T
2 A 7 BETROETERE (c2):
EC(TASKi)=T
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YdeDI (TASK:), d='U
deDI (TASKi), d=T
Tk, 2 A7 DORFTHET LM (3) XFEBCES L
TR Y =V OERTRT TH 5.
5.5.2 @SRRI
ZAIDD YL, SHE A2 OLTREBEBLANR
A, B A7 Lk, BROT - s KA LB~
OF — KR IO, & ToF — 2 EKEATY
R, ANF—28H 50 F2Z El, A
HERELLOLLIERBCH ICERX TS 2 A7 ThH
5. ¥l A A7 3RIEEYLELRT, F—X
REFIhKEH iR T 5100, PIEIETLEHEE
TOBEICERIE .

ETEEMEY (c1):

EC(TASKi)='F
3deDI(TASKi), d=!F
YdeDO(TASK:), d=F

ETE&MH (2):

EC(TASKi)=T
3deDI(TASKi), d=T

53, EITETERE (3) AT - 2EKFE~OT

—ZEERT THS.

5.6 SRITREENESI

7 a 75 AOETROBIFALXRIRT. Kok
—ERBOLEOEFTNET Lictk, Tak AR LT
BEAERSYELBEDIAISIOR=, 2OE
REYELLLOTHD. 2 A7 OBEFH, £T0
5 — g 4RTE A JIE Unstable LIS Tl /e b icw
EEDTHHDT, EFEENT—27n -1 b}
R BT AEIC L D, Task D OBETHML A <
VI RELYE, EEICHEETY S EATRELL
T 5.
FhERDOAT » 7IXUTFOX 5 REBERL T
5. ¥, BEO—ODONa, by, A7 v 73E
V> %5k Task B OISR, ALK GREER >
fe oD — ARET.

1. 227 AVBEFHORE. ZORB, B’, B,
C, D %& # A 7 OIRABE Unstable "TH 5 REE.

9. ZAIADEFNKET. 2 A7 ADHNT —
ANZ A2 B CREFEEN, #A 7B, CHE
EfToBAA LICREE.

3. ZAZCOEFGHIKRT. F—ZRXTHOT —
= VAR ENRD Y, 2 A DIXEA
7 BRID AN F — 2 kfF= » & OIRAEA Unsta-
ble TH B, Z0OF—z22EELT, BEN
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A BAtA L7c\IRRE.

a. ZAJBOEAVETL, REFENRLZAZ
B’ HENC A Lictod, & A7 B AFEETIN
7olkEB. 2 A7 DIk, FAZ B hbLT — &N
REEIRWT EOFEE Licicd, 2 A7 B 2
5D F — 2OV HIEES AV, BETEH
B35,

b. 2A7BOEFHERTL, FHEFTEEZAZ
B FRC S Lictsd, £ A2 B BEETI
hicIRBE. 2 A7 DL, Z2AZB b7 -2
DEE Shicted, BHIhEXREBL, BF
TaBATS.

6. 7ObY4ATDRE

KB IHARE L7 e F—x 70— 7 VDEH
W, $X07 R 77 v I REORYRELEIET 1
B, D EChxXtcHgte 7A=Y Xak AW,
Java EREOR LY, Yr 7T 3 VIZBREDO T e b &
4 TR L.
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6.1 FIED7 04 S Lfi

K7 w b 24 T BT TR B EHEAR
REOFE (”K2) #7 w753 v 7 LRI
T ¥, BN, FOEFROEROMYE L
LDTHA. RI0d, 7 — FoBcEhh i TEF|
2, RPOTDREBERAALIDTHS. Fi, Hlk
BRI DETD2 A2, HB7 v 75 AMEHI
Lo TERLTWS.

7w 75 AROEE OV, BILERN X 2
7, RRAT - 2 kERBRRYET. FLEIITR, x
A7 ORBY A ¥ (False), 7 V1 (Unstable), &
BNE (True) X hELTW5. EKEBEGI O
Tk, B (False ¥ 724X True), 2 V4 (Unstable)
CIDRINTB. ILRBHIISEZ 27, AR
EWE A 2 R E%RT 5.

OptimalControl # 2 7 % Q, R, Plant ® 3 A H» &
5. Q R, Plant BB r RT3 — VA, 2
RO/ - FERIBLTWS. ZOFTIEQ, Plant %
OptimalControl 381, FhEhEEFFITHS

|

ne
- -
I Rl |
Ll |
Doublevalue
— -

-
|

IsContralable

Ei RTERE

D, AHETHEEIEF = 7 LTVB. ¥h, RIC
DULTE, 10§ LANRS5E Y — vy VIS,
By, ERWBFETXT L5 w753 vy LT
W3,

K11 /~3 EfTPEE OF ¢, OptimalControl A%
—EETINCEIRBET V- TREF I,
B#T 2 2 27 OBETHThhB. ¥, 2A2E
TEEULERDORRBEBIILIICTHR TV 51
D, 7RI AROEEBERNETREBCS 5.

i, BVTREERELERL, =2 —YOELH k-
ARG A= 2 HPETD LS AL AD =% A< —
FURTARGFE LI ETIE, 5Ly - R
RERDEY 2707 v 75 A lHAR, fEELt
DV—=THT 05035 LR TES.

6.2 ¥ =

F7w b 24 TRIBBIECL D, BRET B~ w
T2 7R—FANT w5 /BSOS,
TATe ST ADNEEFALLE LUCE LSBIET 2 =
EHHERIN, REEFVOFEUMNER I, *
e, —EETINT v 75 A0BIRNBEFON —
f@ﬁﬁmﬁb,%@ﬁ®2ﬁ&UmmER%D§
AR LY, BEEFNVTRBHRNL X 2 7 OFIRNE
EAVWETHE Z LRI, bk, Fu /s
TIVIBREFRONEA v x -7 2 —AREET S -
EKID,Vﬁw?—57w—%¥»®§ﬁK#5n
—FONELUREL LR T » 75 AOH Lot
KRCEHZ ERERINI.

Thbiely, BETE~<27eF—227u—x250
LBy — 1 ORI A L EFOH—REE
BUHETH D, TmI5 3 v I/ BENFDa— L v
B=T 2 —ALELTERTHBLEELS.

. &b VY I(C

FWILCTIANE Y — VBEOB R BT S L,
EREF D ORRN BRI EFT TR, WE
DI¥I/mF—27 e —FLORERT -1, Fi,
RELIETFACESCHE LB HHEED DD
Twe 7T IBEIOWTIRAY.

RELA~I/mF— 270 —eFALTrrs5s v
FBREOEYME, M OREYT -8R, RET
¥R F—F TR —FARID, HREVGIEY
—AHOEC . TAT eSS v, BIVEIRNE
KT BUERTHELTETHS & EABREI AT,
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