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Abstract A new Extended High Level Evaluation Petri Net (EHLEP-N) is proposed which
is more suitable for FMS (Flexible Manufacturing Systems) decision and control ,and empha-
sis is placed on introducing its modelling methods and its application to FMS decision and
control. The practice of building up the EHLEP-N-based expert system for FMS decision and
control shows that the EHLEP-N is a powerful tool for describing structures,states and dy-
namic activities of FMS. Partial results have been applied to designing the advanced direct nu-
merical control (DNC) system in the 159th Factory of the Ministry of Aeronautics and Astro-
nautics Industry.
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Petri P Petri {§+F 1960 SF4R kMM, EATRARR I ARABH ERH
TiEN H CHRERX Petri MFET TREARNT R. HiEREREIBLAHS. H
RBAE—BARRARM RS . Him, EP-N (Evaluation Petri Nets)P) & % % 7R 4 M
(token) (B EF KRR AL HETRABEAS  FHKERER, REGHEAHERANRE
Bifn¥s ., igi7/2F M P/TP-N(Predicate/Transition Petri Nets)' i, EP-N ¥ /b
TAMEREMESH, HEARKSK. ABRM CP-N(Colored Petri Nets)!' g8 T [ B
BHSEARHEX S5, 5 P/TP-N i, BE& XM R K BEERAEM REH#T
YERES BT . BZ& R HLP-N (High Level Petri Nets)S1424 T P/TP-N fil CP-N, B4R
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Fom FEUERR%: T RER I Petri X H7E FMS iR EH BN 1115

HRR . EEW CRERE /D, H{UE S [F 3 (homogeneous) R B M, PR — N (Petrillo
Nets ) A MAASBERER HBBRAERER, T, £ Petri IRARAKES
FMS gyl , B , A SCEER W R JUFP Petri R SR B8 B 456 FMS B3R
BHl R E, BB BT BE R H W Petri B (Extended High Level Evaluation Petri
Nets,EHLEP-N), LA#i i FMS B 25 #F1 3 544, LB FMS RREBHER R4 .

1 EHLEP-N EMNX

€ X EHLEP-N B4 2 . OEHLEP-N R AR EW, R R, &4, Wi
BERA. OEEH BREEFESHANMERREHWNEESIAF EHLEP-N &, U
EHLEP-N T A 5EBRREZR L , RARHEBREVEN, WEENTINDEE XL
HHH.E 5 E®. @7 EHLEP-N F@ CUE A EANERIR, —fH TFREMEH (%
JER ), B—RATH P RES A ALEE T HRRANEALRATR).
ik, A4 EHLEP-N & X,

X 1 EHLEP-N A] % L —4> 11 JTé

EHLEP-N={P,T(R,ER),F,D,A,,C,I_,I.,ER,M,,CM,}

HA,P={P RIZEEMENSE,P, REBENE RERELE. TR.ERMF &
FIRARELTRMAXR.D Z EHLEP-N HMEE A (POR D EHSHRE EXE
ERTHANSHEEEFFRR. A4, R=SED LHEH . EEREESHNNES. 4,
(P)UA,(R)JE EHLEP-N & M&E. C(A,(PHE P EHFATRNASRENES.C
(A, (PusR P LEBLSME,CC REEBE. I NI ARG5S EREXHRN
MBEAIERY. ERBRRFEMYNEE, M, 2 T 5501 M 5 &9 % 47 1R (marking) ,
CM, 2R FPMESBAMANERE TR AMBERIR.

X1 RHAET EHLEP-N B SEH. A THEEHNTTH ERAEETMA
&R, B A S Al A U0 . EHLEP-N B978 5F il & B AR iR, 01 B 2 e B &g
5 2 MR Y R
2 FMS iy EHLEP-N &)

ARG IREE L AL K% FMS LR RG89 61, /v 48 EHLEP-N MBI k. LR EKH
—EREHER M), ZEMTHF LM ), —EG/PMENV), BAEH K (B, BN EWEK
HERNOM—ATHEW,ZRN 2005488 .. AN EHLEP-N #AmE 1 fix. &
F,P B— N HEAEERT . Py PAE A MLBIVMEZW X P A THS/HMT. P, BDLES
W7ERT. Ps B“THE"ER. % P, FE4SM  ETHEEPEREHNGERERS.
P RNEZRER . Ps RYSHMEEN. P R“WB7ER. P, R“HMB"ER. 4
Py S MW MR LR SN E B , B AR . Py REDITVEERT. Ri_RIER
Ko S REMH BREESHANNES. T, T ), BFE.

REEX LE1HFEEETNTHOROHESTRRNT

CCA,(P))Y=1g091 45 2.} sC(A, (P = {m};C(A,(P) = (b, £} ;C(A,(P)) = (v}
CA,(P)={p:(pym)s(psm,m)};C(A,(P))={ v, p)y (v, pym),{v,pymym)};C
(A, (PD))={{psm) v, p)s (v, psm)s (v, pym,m)};C(A,(P))={(p,m)}, HHH,qF
B m TR 6 RRBE, f RRBS v BR/DE,p BRI (O ERELE,

B 1 AREEERT P, Ml Py A BEIERIRD 58 CM(P,) =86+ 2f,CM,(Ps) =4
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(pm),
3 FiF EHLEP-N iB/@ 7 R sl T : 49,
RS p {19 39 F, p,\8b 2f
R 39,
N A & EHLEP-N & g8 7 FMS
PRBEHERER . ZAEREZGHH BRI T

e HERALAUA S 0 S A NOWNIC p

BRE—THEHEX FRBERK
BERE RESRMGH & BERFERS
MBRREER NI R =8O TRKEH I
MAMQATHPRRS RS MHNERS
HOEELHORIRE, KREBER - <Pk
¥ RARTHH SR BN SHEEE DN
AMFAAR. BRPYSBNECSET 1, T,

4 3 Al % 3h 25 318 FE i 7] deoken_ in_
place_no (token_name,parameter_1,*, pa- W1 FMS f#y EHLEP-N j&%
rameter_ K) il decolored_ token_ in_ place.

R,

no(colored_token_name,color,parameter_1,,parmaeter_m)3& 7. %/, & 1EHLEP-

N BRI PH P P4 RAAE &S 4 5 H LR R SR ERRERRRmT .
dtoken_in_p6 (moving_part, vehicle_no,run,source,destination,source._queue_at-

tribute ,destination_queue_attribute, part_no, part_priority ,available_machine ,order)
dcolored—token_in_p6(moving_part,color ,num)

/ % color=v_p;v_p_m;v_p_m_m % /

bR g S EE R ERA R E S MK LR, W HEGE G RAMBAIRRRE
Bl. fr B, PR (A B4 M sh B R E RN -FA 243 2 EHLEP-N KA (F &)
REGERSEIN AR EFAR EMEREY THE T HBOWMHIREA.

MRERLTRRGENELC KA TEXRENIE. CESTHEIKBHIR, W&
MR AL, MIRESHE 7 fik 70 FEXHN . X 7 A NAE . RER SN B
10 1 LT R | P A R B Ak PR R TR PR TR R, R
BE T, B RN Z — R435UR FHHFMAD .,

N R435:

IFP, PHRFRR/PE Vo &b F run 288, WEI/NE V, TR THNHURE b X #2)]
LK LAE & B Y VOF * -

THEN k8 E Ts, \ Ps PREH— DN LA —MENAE AL, W P, Ml P,
EBAN—THELERM—PMHENEESE., KPP PP M T, S5 RE 1+
EHLEP-N SR B Frfi A5 iF .

M L BB R Lo 70 &7 42 AR MBS W] L BLATTE X, B I 46 10 U % B
Al PROLOG(TURBO PROLOG 2. )iEE E MM i B M. MR R435 a7 f§ PRO-
LOG EEE M :

firing_transition_t3(Response) :-
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Response="VOF”",

dtoken_in__p6(_,” V0" ,run,source, Dest,_,. s ssy—»),

dispose_string (Source,First_char,Num),

First_char="M',/ » B G BEWXE? */

Num=5,

dispose_string (Dest,First ,Number),

First="M',/ » & SR TAEEG? =/

Number=2,

move_token(p6,to(p4,p8),”V0"))

move_colored_-token(p6,to(p4,p8),”V0").

FLEEQHE FMS WA R, M5 5%, FMS #) EHLEP-N AN B EFH (EE
B H)H %, FMS (5 EHLEP-N A B 25 55 4 o] H W5 A 8 S 2088 3819 place
(place_no,input_transition,output_transition) fil transition (transition_no,input_place,
output_place) ¥R . Bitm, EFf P, MAE T, v LRBWA A2 BIR AR

place(pl,[t3],[t1 D).

transtion (t1,[pl,p2,p3,rl],[p5,r1]).

FMS RREH € R RGN EEREREER TEMESHRI, 4 FMS F#mT
REZHEF  WE THREEERF, B0 Kb 5 % B R .

4 4 #

HAH, B FMS RRBHIER ARG 4 UK 1 §/PFESF ARM FMS LR REK
HWE24 K., AlERM EH#TTMLERBR, TEEEPH— T,

WEETEMESHRERNT 4 #3t 40 AT, 84 THFH I ITEE S 51.
25min, 58 TP FH4 0 THHE 4 33. 06min, BRFIAE IR S S HMBRIEL, &
WiEFT FMS T R A BIMLE R TR 1. U LRAR . RURRREWERRALT
LRSI IR R D R R B E K,

X1 TRER
TR =R ME | WURRMT | BURM | FMSER
(no—inputs) :
HLKS FAK " wH B4 18] /min /% B [&] /min
Mo 2.31 0 0 475.8 78. 03
M, 1.99 0 0 475.7 78. 02
609. 7
M, 1.97 0 0 505. 6 82. 93
M, 2.05 0 0 594.9 97.57

B FMS REEHHERX AR LRIEM,EHLEP-N E24 T #iid FMS #1484 .k

SHHBTANENBETR E5ERRKETLS S . ELRT EXRZEH— T LA
SRS R FRRERE S EMNE A S RIREFH TR FERN, F X
i EHLEP-N B # S54SR FMS i EHLEP-N SR L 3.
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