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,Petri , Petri ; Petri
, , ; Petri
, Petri PIT , )
(FSM) , ,
,  Moore Mealy , FSM™m ,
, , FSM (SoC)
, , , Petri
,DESD , FPGA CPLD
, EDA , , )
Petri C (FPGA)
(CPLD) Petri , CIE , (4] PIT
Petri Petri ABEL CPLD , Petri
, Petri ABEL , Petri
1 Petri
1. 2=(ST;F,K,W,Mp) PIT , N=(ST;F) , ,
(1) SUT=Y;
(2) ST,
(3) F&SxTUTXS,
(4) dom(F)ucod(F)=SUT,
K,W,M N K:S—>INU{ @} ,W:F—IN,M:S—IN,. S N T
JF X Mo !
JIN={0,1,2,...},IN={1,2,...}. S | ;,i D.O
2. Petri Tj G ]
T — GE
= , S O D; ( :
), Petri . Petri ! S Fig.1 Structure of interpreted Petri net
: Oi; T ; G 1 Petri
E y
2 Petri
Petri ) , ,
2.1 CIE
2 CIE , 1, 1. 2 P1L T1
P4 T2 X1,X2 T1,T2 X3 T3 2(b)
.D PO,3 3 , , D ,
T3, PO ( ),P5 P6 , X3 ( )
T3 , , D , )
,Petri SET PO
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Fig.2 Implementation of the condition/event system with inhibitor arc and enabling arc
2 CIE

ABEL
PO.AP=SET;// SET PO ;
PO.CLK=X3&!P5&!P6& PO#X1& ! P1& P2# PO#! X2& P3& P4& ! PO;

P0:=!PO0;//PO , , PO
22 PIT
3(a) PIT , ) 1 15, 15
. PO ,171,T2,T3 ) )
,T1,T2,T3 , .
3(b) . PO PO 4 , C . ,PO
3 , .P0>2 T3 . T1 R0 1 ;
T2 , 3 ; T3 , 2
+1
P1>1 —— 43
p2>1 ———— | - -2
X1 — &
P3>1 I
P4>>2 - [ PO
- -— C
X2 &
P5<14
Posiz Po<i4 | &
. B = e [y = |
PO<12 o
Pox2 || &
(a (b)
Fig.3 Implementation of P/T system subnet
3 PT
ABEL
Q3..Q0 PINISTYPE'REG;
P0=[Q3..Q0];

PO.CLK=(P1>=1)& (P2>=1)& X1& (PO<=14)#(P3>=1)& (P4>=2) & | X2& (PO<=12)#(P5<=14)& (P6<=12)& X3& (
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P0>=2);
WHEN (P1>=1)& (P2>=1)& X1& (P0<=14) THEN P0:=P0+1;
ELSE WHEN (P3>=1)& (P4>=2)& ! X2& (P0<=12) THEN P0:=P0+3;
EL SE WHEN (P5<=14)& (P6<=12)& X3& (P0>=2) THEN P0:=P0-2;
,(P0<=14),(P0<=12),(P5<=14) (P6<=12) , .P0:=P0+1,
P0:=P0+3 PO0:=P0-2 PO 1 3 2
23 T- Petri
Petri , Petri
, , , , Petri 4(a) T- Petri
, T1 d=3 , P1,P2 Tl . P1 a4 T ,
3 . 4(b) , . 4b) , TIME.
OC, CLK, .CLK ; j TIME
, : P1 P2 ,TIME CLR=0,0E=0, ,
ocC . T1 , , ) ,
OoC=1L
k=1 k=1

clk = C
CLR [oc
OE

TIME

&ﬁ +1
P1 Lii_‘—

COUNTER
P2
&

— C PO
P3 >1 >
P4
X1 & 2
i
r P0>2 a
Q
i
PO<14 a
@ (b)
Fig.4 Implementation of T-timed Petri net’s subnet
4 T- Petri
ABEL :
QT2..QTO,CLK NODE ISTYPE'REG';
TIME=[QT2..QT0];
Q3..Q0PIN ISTYPE'REG’;
P0O=[Q3..Q0];
TIME.CLR=P1&P2;
TIME.OE=P1&P2;
TIME.CLK=CLK;
OC=QT2& QT1&!QTO0;
P0.CLK=P1& P2& OC& (P0<=14)#! P3& ! P4& X1& (P0>=2);
WHEN P1& P2& (P0<=14) THEN P0:=P0+1; ELSE
WHEN !P3&!P4& X1& (P0>=2) THEN P0:=P0-2;
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5 , )
P1 O P2 P1 O P2
T1 . T1 l\L
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2 2
T2 X1 T2 X1
- O = D
Fig.5 Reformation of non-pure net
5
6 Petri . ,
T1 —.PL Entryway open P2
A customer entering - 15P1 P2
The number of ' '
customers waiting for y ) T3 T4 )
service T
P2
A customer leaving . T2
T2 p3 Entryway closed ’ :
,13,T4
, , ) ' ' . Petri Lattice
Fig.6 A service system ispL1S1032E \ EDA Pro2K
6 P1,P3
, P2 .T1~-T4
ABEL
MODULE SAVCE

TITLE ‘THISISA SAVCE SYSTEM’
T1,T2,73,T4 PIN 11,12,13,14;

P1,P3 PIN 68,69 ISTYPE'REG';
Q0..Q3 PIN 29..26 ISTYPE'REG';
P2=[Q0..Q3];

SET PIN 18;

EQUATIONS
P1.AP=SET;P2.AR=SET:P3.AR=SET:

P2.CLK=P1& T1#P3&T2;

WHEN (P1==1)& (P2<15) THEN P2:=P2+1 EL SE WHEN (P3==1)& (P2>0) THEN P2:=P2-1 EL SE P2:=P2;

P1.CLK=!P1& (P2==0)& T4& P3#T3& P1&!P3;
P1:=IP1; P3:=IP3;
END

P3.CLK=!P3&P1& T3#(P2==0)& ! P1& P3& T4;
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Abstract: Petri net is an important tool to model asynchronous and concurrent phenomena. The hardware
implementation of Petri net will provide an effective way to the design of parallel controller. In this paper, the
hardware implementation method of several kinds of Petri net system is presented, including C/E system with
inhibitor arcs and enabling arcs, P/T system and T-timed Petri net system, The dealing method of non-pure net in
hardware implementation is also proposed. First the logic circuits to implement Petri net are discussed. Then the
logic circuits are described with ABEL-HDL. Finally an example is given to illustrate how to implement Petri net
with hardware (CPLD), which is a service system described by interpreted Petri net. Experimental results show that
the correctness of this method. This method is of momentous significance to the design of DEDS controller,
especially to the design of SoC parallel controller and multi-processors chip.

Key words: discrete event system (DES); Petri nets; controller; programmable logic device (PLD); digital circuit
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