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3. Geometrical and Kinematic
DEVS: GKDEVS
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GKDEVS

= (X,S8,Y, 8w, Oeuss A, ta, M, Z, SELECT>

where

X: ¢18 oMlE A Y: 29 owle A S A
2 ¥, S=<(GK, S™,
GK =< G, tvpeime. F'r "F, A, 0, [ Vmmia, Vax],>
G 22 thztd A% F=<R, P>; 4% GKF4 4
=y =y, R(Bx3 matrix): A dAHB, P
(e RY): A 94 3n; YF=CYR,YPy: 4u 3
gAY Zajed,  YR(Gx3 matrix): Ao SHAR,
UPle R A TR

tpe s {fixed, prismatic, vevolute} Z<E(joint)

A,

type; Ae R*: =9
VNl U gins Voax] U Vrmin, Umax SR SHEAS] 4 2
olFHe S"HaMRE AT A AHws 7
3, GKNS'={} M Q39 =22
GKDEVS? Afh 8,: S-S Wi o] &=
et QX (XU{@,ch)—>S: 913 eizlo] g, =,
Q={(s,e)ls€S,0<e<ta(s)}, FHH A&, 0:
F(F) ¥ oWl E(non-event); ¢ &AFel FEol
E; ASSY, 9% &85 SRy, AANY
ZY-X  2EAEEs SELECT:
2 MV _ (y M (self), Ete) ST

714 ZHAPE 4x4 FTAMERYE

(homogeneous transformation matrix)2 X839

thEat 2

SHE;

w.r.t

A=
T

[0 § 0: f] if type= fixed
e [0 g 0{ P+1UA] if type= prismatic
[0 ng A 0 } ﬂ if type=revolute
where
aakvt ey aakv— a,sv aakyt asv
R U=\ aawtasy aphvt+cy aaky—asv
aa.k—as aakutasy aaku—c

where cv= cosv, sv=sinv, kv=1-— cosv
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[Kim 97]. GKSimulatore
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Procedure GKSimulator::when voceive (¥, 1)

1 if t = t, then
2 I tpeere < Cnonita OF Uneerr © Lponag and
self is selected by SELECT then
3 y o t= Als);
4 send to (y,t) to influencee simalators;
5 g 1= 5“”:(3);
& Lisare 1= 7
! Cusert 1% bLreerr T Ra(s)
ad else
a find the imminent simulators;
10 select 1° and send the input (*, t)to it;
11 tnenila 17 minimum of component tys;
12 resort children by their ty ;
13 end if
14 ty 2= MIN(tyeeier Unehiia) 5
15 else
16 ERROR;
17 end if

Procedure GKSimulator: :when¥receive_(x, )

1 if t, <= t© <= t, then
2 e = t-t;
3 s 1= 8, (s,e,x);
4 Crgerr = U7
5 Cyselr 7 Ly * taf{s);
6 By 0= MIN{tyseres tyensial 7
7 send (done, ty) to the parent Simulator;
8 else
9 ERROR;
10 end if
Procedure GKSimulator: :when_receive (done,t)
1 if t, <= t <= ty then

2 resort children by their t, ;

3 Cyehitg = Minimum of component tys;
4 w P MIN(Cyoe)er Tyoninal s
5 send (done, ty,) to the parent Simulator;
6 else
7 ERROR;
% end if
Procedure GKSimulator::when receive (¢ ,t)
1 if t, <= t <= t, then B -
Z e 1= Tt}
3 5 1= S, (5,e,0);
4 for-each m in child simulators
5 send (¢,t) to n;
] end of for-each
7 else
8 ERROR;
9 end if
Procedure GKDEVS::8..(s,e,¢)
1 T, := get pareant ¥T;
2 8T = 'T, .75
3 %G = G 4Ty
Procedure GKSimulator::when receive (c,t)
11ft <= L <= t, then
I e =
3 E =)
4 fnserr 1=
5 Ty = MIN(tN<elf’thmld);
6 send (done, ty) to the parent Simulator;
7 else
8 ERROR;
9 end if
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4.2 RootCoordinator
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RootCoordinatore] #5328 «<agy 8¢ ®ojFn

Atk AlEEeld FRAZ)A wdslAY 2 s ok
3 Abgabe] Q1E-2 2l bufferyst Hlo|9lE A9

AaEeel e 5
olidel w#¥HE &<t

.]-(<:1@ 8>9] 4wislz). A8
) Abgie) Qe WalL A g
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FH(18720%).
Procedure RootCoordinator:main(TimeType ter
TimeType t.g,
TimeType t,;)
1 TimeType t,, = its child simulator's ty;
2 TimeType t.. := 0; /* CI&aEl AIBHOIE Al +/
3 TimeType t,, := t ;i
4 while (buffer, is not empty ||
MIN(t,., ty,, tetty,) < t,) begin
5 if buffer . .en 15 00U empty then
6 Xuser = C€NOVe the first event from buffer,;
7 send (X0, Une) £O its child simulator;
8 else if t < MIN(t,, t, ) then
9 Tune'rype Che i= MIN(C 4t ,MIN(t ., t.)):
10 Yoo = F‘heckColll;lon(tcr, o) 7
11 if t.. < t,. then /* no collisions */
12 the 1= its child simulator's t;
13 end if
14 else if t <= t  then
15 send (*, t ) to its child simulator;
16 send (¢, t.,) to its child simulator;
17 the = its child simulator's tys
18 else
19 update screen{); /~ draw windows */
20 L LI S
21 end if

22 end of_while

23 send (¢, te) to its child simulator;
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