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Structure of the DEDS
LIN Yi-qing', MAO Zong-yuan®
(1. College of Mechanical & Flectrical Engineering, Guangdong Industry University , Guangzhou 510090, China;
2. Department of Automatic Control Engineering, South China University of Technology , Guangzhou 510640, China)
Abstract: The proposed subjects include structure of the DEDS (discrete event dynamic system), combination of different
structure and the related principles. The structure of DEDS is defined. Two combination modes are proposed, and the conditions
for consistent are formulated. With the knowledge of system structure and system combination, control requirement is considered
in the process of system construction, and the complexity for system analyzing and synthesizing are reduced. Thereby , the ex-
penses for system analysis and design can be reduced, and a new way is open to supervisory control of DEDS.
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1 5|5 (Introduction)

1 Ramadge 1 Wonham 7£ 20 it 42 80 £ X €L
MBS ARG K Eg I (WU F R RW
H)MSELRBRN - HYZEMNEK R,
WEZBE B XML MR B MRS FE
P, UL RTESr B4 6 S s ) | 56 a4 1 O T A9 OF
ZHRBRBAERANE LML AME. 5HiE
b ROEIETE A &F BH A X EE , RW BB 7E R B BRSO
MRS, FEEEARIE, -ERHEIENE
FULERE AT RARKNERL, ZRITHE 2. L
FRARSAHABLE R LLBEKR, BEEEHRE XFTAER
AREME, MR EH 1R, # T shuffle FAE
AL HB BN AL HREEEBTES L(G)
MizHIEARES K (REREBEEFES ), XA 5K
RBEEN, EEZELTEN . REERHTITERE
FHERKHEERES. —RIIWEEHEST RW
IS L AR .

ESHIE  BRER LR IEEWERE HE
EHBFHKRENNREFTRSWTNER BX LR
FEABESEIENER. XELSBAL0 B, BE
ZMAGAERRE BT A HEHZE KA RH R
RENER AE-METH REGRTHEEEE
iz M RGN T EARUE RW BigE R EAL
B e BR [] B, T LR 4R TR 7] AR A B AL 7K SF 3L
LEBM BEIERENEEME.

EEREFEX AT THE. RANEER S
Z: O ARWHISIEHFEEEREWHHERE(E X
1R 1,2) R R ER B EBMGEH; O UX
BHASHMER KRN FRE, BBELAEXR
R —SEBEFAMEEIER(EL2~4); QO #®
UE X 265 B 4R A F0 % B2 0 Bk BT BB AR R O HE BB (A R
3~8) . XBE,RITRATUARLKLEW A A", LE
BAUGMBTENRERN" XWARGEKE . REW
EEBRESEBEFHRISIETINATE, BRRERE
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FAERERE R T LB BRIE. ERE MG RITR
BT, 3 AT LA [R1 6 48 B X7 B A9 B 21T E S MEEIE
ERES(EMNEEAEHMY EHETES R
BB NEMRAS) AXRENF ETHRN RW
HIS MG .

2 BEEHITREEMEH (The structure of

DEDS)

fERW B  BHFHFIEREH A SE
BGC=(0,2,8,90,0,) R HP S HBEHE,S
=3 U35 BewE4E,S, BAGBEEME,
QHRELE.§:0xS— Q HREFEBEEL, g0 N
HRE, Q. HIRARESE. HERERHEHEN T
EREERCEQMNS LWHBXER,H & FFAME
EHRREN B HBITHE,IEH L(G).

EX 1[EM] HARAFSVIRRNBERENS
G=(0,2 U 2,,8,90:0n).
CHMZWE Q,3 M3, PAENIRUIREHSE
PR STEXINER LNEBRXARRENL, CHEW

ik J(G) = (0,2,,5.,8).

Bl1 H34Q,S 3, TEHEESFIHEELN
5.

J(G): 0y = {A,Bl, =, = {bl,
Sa = la,cl, 8;(4,a) > B,
8((B,c)— B, 8(B,b) > A,
J(G): Q, = 1A, D}, Zp = {f},
Sa = le,dl, 8,(A,d)—> D,
0(D,e) = D, 8,(D,f)—~ 4,
J(G3): Q3 = {A,B}, Z,5 = {b},
53 = la,cl, 85(4,a) > 4,
83(A,b) —~ B, 8:(B,c)— B.
HP 656 HEMUMREHEBER, BLAEHAH
BT G5 G HMREEBXARER, B
WMAE].

S IEME] Zf 1P, MERFAHERN
BIREE 0, = 14],.6,5 G, HEXTHEELSMT
Gy AR ARG,

IE G MIBTHRIEN (e BEHMH, bF » &
AXMMBEHATLUARAERE, BT BUEEEKR):
L(G) = (ac"b)" (ac” + ¢), WIRIBITHMER:
L,(G) = (ac" b)) G, IBITHE RN L(G,) =
(de” )" (de” + &), 3RRBIARHEN:L.(G) =

(de*f)';G;., %@ﬁﬁﬁﬁL(Gg}) = a'(bc' +
) IMIRBITHIEN L, (G3) = o”. HLA
L.(G) = L(Gy), L,(6)=L(G), L,(G3)=L(G3).
REXHEEE XY, 6,5 ¢, THEET ¢, HHE.

B, ARMARGEEWE AR B HEITRHE.

BLIEATE- T 8 H3#F K = (ac™b)" X
F G BE¥E K, = (de” /)" XT G, BB T LAMEHA .
MEBK Ky ¢ Ln(61), K, ¢ La(Gy), Ky ¥ F Gy B
¥,KXF G, 8.

R 2 BBt ]
Gs A RREIEE &A%,

W BHFa"bNL(G) =a"bTiKs = a”,
AWR K=, N L(6) C K MBBE R,

AR, AR RAGEHERRNZIEERE.

EX 1R T BHENHDHERRESTHES
HE I, N BARNREEWHITH LT R
HEETER NEHBEHISERENEHWHTHR
FEAEWMIFENILE, -BRRATHESMHEHRNE
FTAFE R , LA 2 RIS M NG BT R AT
CRUIAERRGUHRE LRGN, I AR
AWM K E . TEEEITeE /NS,

3 BREGITRENAS (Combination of
the DEDSs)

EXHESEH] BHEHSISRE 6 B
BEM I, = (Q1,5,1,54.01),6, BEEW J, =
(Q2:30,3,,80,); MR c MEW = (0,3,,2.,
VWREZ, =35,UZ3,,3 =3,UZ2..0 = 0,
UOQL,MIFIELE LNEEEW  EAETEE
MEARTWHAR GCEGC 5 G, NEBEW.

AT, X 4 B S5 3k 7 BF 5T B R R R) AL 2
FREEH 7, F1E: © RETRANBITHER
T Q RFTRANERFERT; @ RFHFTFR
GREREFEEARAT; @ HERKZTEMEE; ®
HERGHEE; © XN THARAFEMMN LR
& B 3 A RETIHRNERRRERE B 3K
RN ERFESRGE FXNRBEFHFHAES FRH
WIEXT R R R MEEFELRMEF EUT
Mie s, BEMARFER, TEFREHELH
EBE MESEENRGE  AUHERESE EME
HIIEATES R

BRI K = L,(G) X F

K c L.(G).
3.1 EBXx#A&E A (Subordinate connection)
EX BRG] BEHBUIZRELES
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e, 5TEEWC, MRIE ¢, WEBisHGE LR
G, EVRRETEHRL.(G), UK G, 5 HMERE
WM.

&l 2

Gi: Q1 = {A,B}, 2, = {b}, =
L(G)=C(ac™b) (ac™ +¢),
L.(Gy)=C(ac™b)",

Gr: Q2 = {B,Cl, 2 = {fl, 24 = e, dl,
L(Gy)=(de” f)*(de™ +¢),
L.(Gy)=(de™f)".

£H G5 C,MEREHW T = (14,B,C1, {bff
{a,c,d,el,”),L(G)
(a(de” f)*b)" (a(de™ f)* + al(de™ f) de” +e)
HEXTH G 5 6, MEEKREH.

EXIEBRLERE T NN », EFR/TE
BALBMEANGBESF G S,

WA EHE] H 65 GEREREWN
B ARS ¢ XHEE.

E HTF L.(CG) = (a(de™ ) b)", FTLUAF
L.(€) =
(a(de” )" b)* (a(de”™ f)* +a(de” f)* de” +e = L(G),
ESHivRC P i B2 S

R 4[BEEE] B 6 5 6 HEBEREMY
BMRE ¢, EFROEHIERN K = (e b)7,
Ky = (de™ )" ,EEFRIEIT K = (a(de™ )™ b)* 3T
F G B,

iE SIAZ(ZLEFEEMRBABRMNES) L
BEMER R=1{(s,s") 1 ¢g(s)=¢q(s’),s €=},
Kb g(w)=q¢ BREFHTEHS v GEIRFRE, U
K ®RERSH 3NENE(a(de™ )" b)), (alde”
N8) alde™ )" ,(a(de” /)" b)" a(de” f)* de”™.

X FEMAE(alde* ) b)", B

(a(de*f)*8)*" 5N L(G) = @

el = {a)C},

Gt
(a(de*)*B) fNL(G) = @

XTFEME (a(de” )" b)" a(de™ )", &

(a(de” ) b)) alde” " fFNL(G) = @
Gt

(a(de* f)* b)Y  alde” /)" b N L(GC) C K.
SFEMAE (a(de " ) b) alde” ) de” , B

(a(de”f)"b)" a(de™ ) de”b N L(G) = @
Gt

(alde*f)*b)* alde*f)*de* fN L(G) c K.
Bk, K5 ¢ Wit & a2

EAIEH T M L(51/6) = K, HIME
2 S|, M L(S/G) = K, FIMEESR S,.

Wl S[EERFAE] B 65 GEREEK
MBI RS G, MR R WA 4 KRS, NFE
8 L(S/G) = K = (a(de™ )" b)" WS S.

IE #HEMER RIEKHHAGS N INE
#ra, Hep

(a{de” )" b)" N L.(G) = K,
(a(de”f)*b) alde” )™ N L.(C) = @
(a(de™ )" b) " alde™ )" de™ N Ln(G) = @
WREKNL(C) = K.ETAFAEME L(S/6) = KIY
BEES.
RETUEHNTHENERER K C
L.(G),K;, C L.(G,) FIREH 63 4 T fB 5 94538

B— A LR, IE G B — T EEHE S o E
XA L (G) PRIFHBHER ¢, MR BEES
HENLN L,(G,) FRFEL B, R LI R 3
ZE S M.

EEEWE 4 PREHIBRERAE X 3 MiE
AR, ATUERN TSR XREERRASES
S X MM A S ME T AR, W F Ky ¢ L.(G),
Ky c La(Gr), EIRAGTRAM R ERRTEREM
EEFEE RS,

3.2 #FAHE A (Juxtaposed connection)

EX Al M] B MREGC = (0,3,
6;',(]06 Qm',omg),i = 1,2,"',11&(]0&]:5%5&&}1%
%GR CREHEWT = (0,2,,3.,7), K% 0Q
=U Q2 =UZu2 =UZ=4,i=1,2,,n,y
iﬂﬂgﬁﬁﬂ]ﬁﬁﬁﬁjﬂ%(c) = (51* 52* S,: )* S,
€ L,(G), UM% G, i = 1,2, ,n HIRIFFIZEH C.

%3 H
G = ({A'Bif,{ai,bivcifvai,A,{Af),

Su=1bt, Sa=tai,el, L(G)=(aici b)) (ae! +¢),

La(G) = (aeib)™, i = 1,2,,n

LB 353 G5 40 BT 3 L BB AT AR IR

L(G) = (Carcf by) " (azes b2) "+ (anen b))
(@11 + @3¢y + " 4+ a,ch +€),

Lm(c) = ((0101* b1)*(0202* bz)*"'(a,,c,:b,,)*)*.

Rl 6( EFE] 5 TiEMW. 43 fie XK
F\EM G T ZE.
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B 78] K = ((are) b)) (azes by)”
“(amenby) )" XNTF G HEHE.

iE HEMERRBEKHAGID Hn + 14
%M % ((0101* by)” (0202* b2)* '“(ancr:bn)* )T,
((0101* by)” (0202* by)” ”'(anc:bn)* )" aci ,i =
1,2,--,n.

X FEME((arer" b)) (azes b)) "~ (anc,
b)) A ((arer b1) ™ (azes b)) (anes b)) " )"
b, N L(G) = ®,i = 1,2,,n; HFHAEMAE,H

(Carer b)) (ages by) ™ -

(aenb,)™ ) ac b N L(G) = @,i = j
N

((0101* by)” (01202* by) -
(anenbs)™) " aweib; N L(C) C K.
B, K X F G W& M.

il [ MIEMFEE] WEME 7 £HEHIF
FWRS, FFEM L(S/C) = KHEERS.

iE XMNFHETIN -+ 1 1NEHME B
((0101* bl)*(a2c2* bz)*"‘

(aneib,) ) ae " N L,(G) =@, i =1,2,",n
N ‘

((01101* by)* Cazey bz)*"'

(axcnby) ™)™ N La(G) =K.
HMAFEME L(S/6) = KHKERS.

3R RT LAGERR, X FHAES R, RERE

Kic Ln(G),i=1,2,,n, ERARETMAES
R,

HEEEMGE 7 FRE GBI ERAZE X 4 5%
B, TLUB BT 5518 YEGIEIRR A 5E1T
CEHIFERT R M S HE T, X T K ¢ La(G),
L= 1,2, 0, FIHES T AW R EERERMAM
EERFEEAE.

ERIEX3IFH ¢ AREEHRRETES
L(G),EXAFRTRERTRAIIREITIES
L.(G), ATLMEH I SEMIENBREHHTE, &
ALERREMIERNFINEMM T RE, ATTIER
GRESTRIET EHFERTRAMBREEFRX
RIEBEARKES.

4 |75 (An example)

U — B A T U B R s T BT R
SRt RI R, RO ERNIRE 3N FHNE
AEM(BILFE G5 G) RIEHKRIEMTL 3EAR

FERMOEG, RS o, RRB i MEHIEHE
oo, BARXNE i HMBHEHTLEREG. b, RARE
MEELEEEMNESE, LEEHTLRAR =3
RIFFIHE T,

L(6) = ((ajct b1)* (azes by) " (aseibs) ™)™ -

(aref + arel + aszed +¢),

K = (Cayef b1) " (azed by) " (azei bs) ™) ™.
R+ BN BGEEZRARE R . FHHOL
BNEEALREEEMOEMIAANLER, BRN
ZHEAFHLBENTESEH KBERES TN
M, FTLE ¢ @ AT REHMRN—DHATTRE.
HBREXTERH: 4 BRI ERSHETIK,
AR BIRHFFTML, f; RARKFIN LM ITERK,
AUBEGMBREY BN

K = ((al(dlefﬂy bl)* (az(d293f2)+ by) ™ -

(as(d3€3+f3)+ bs) ).

VEREMNARGEREERXRRER BZHMER T A
FHHRTMIT N TFEERMLIIZ, RET UL
H—RINBEBHINMBRREZNBGE, LRV RS
BB U—E#T T & ./ A R A E ] g
FHEREH AFEM AT HTY R RAML 4%
BEHFAHTEE, MALTH RW EBEHNEEARA.
AEEBERRFRENERFEERKRERBRAR
g, LB OHEIARE TSR T EMRE. ER
ST RBZER, R LUABERNRERNA
HIZTERS MEERIEIRES .
5 £ ®RiE(Conclusion)

AR I RW B WS T %, XS4
NERENEWHT TR BEBRBEHIESER
FEMKE L HEEHMHE L EBERBAENE
BRFEXAGNEX BEFRIETERASHM
HIHEHF K, BIET XM EETXNHEEER
REMGMERFEESAMG, REIFBIET &35 %
BARXHERERETREFT R KA GRS
REHERFEGMERFEERME.

BT RESEHME S ME AR, DT LLIK
BEB LRGSR ITHNFHE, MBI LUERS
AR BR BY B R R G s AT MR R, AT
RIERZ RGN — RIIFUE M EEWRNFED
REBMRATAXE M EE 6] Exk
HWHERTREMAQRBTLERR KERNELE,
55 CEA

(F#% 698 @)
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HE L2 58, B3 RAEEAENENE&E
i, (e R G A4 B XTI A SSAT T BRER  BERE AR
SN TP R AN H 8938 AR A XT R GE s i ER g
BHHEREI TAEMKE, ARG BT .
5 &£ (Conclusion)

MFR()BRY—LRMIELHE MIMO R
G RAAXAXREMWEEAENEEEEREH L
HATER AIFERAELREE MERESERMARG
S AT AR T 1R 2 SN EET R R A X B AR
XA RERENENEBRIAEN KT, RS
&R

IIRET r SEBKEFER AX. MNHEIE L
W TF—NMEBANE o, A LIBEFE - MNHATF
r {8 r <202 BFEE r B9/ EBHIE o K, BRI
B FULENAPEELSHE « WIEES He
BB BERELE IHRRERAEE, ®
MIFIEHIE S o BRI, BRIGER (2) Rt HE.
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