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The Analysis of an Extended Mark Flow Graph's Operation
for Design of the Discrete—event Control System

Jeong Mo Yeo'

ABSTRACT

The EMFG(Extended Mark Flow Graph) can be easily translated to a physical circuit through a conversion formula
and then has been used as the powerful tool for modeling, design and implementation of descrete~event control systems.
In this paper, we present an analysis method of an EMFG using boolean functions and vectors that describe the firing
process of the transitions and calculate the number of marks in each box. We also present an EMFG running algorithm
that a designer can recognize the state variation of the system easily. The proposed algorithm works well on two
analysis examples: an EMFG representing a 3-bit up counter and an EMFG including time transitions. Due to the
analysis possibility of an EMFG with boolean functions, the operations of the system can be understood and analyzed
easily, then the automatic analysis and design of the system is possible with the computer simulation.
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{Table 3> The b(i) state according to Ci and bx
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1 1 1
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b = OR(ba(1), ba(2)) + AND(B4(3), B4(4))
= OR(C1tbs, Ca+bs) + AND(Cs .bs, C4’-ba)
= OR(b1"-b2+bs, bzba+by)
+ AND((ba-bs")"-bs, (bs)"-bs)
OR(0".1+1, 1.1+1) + AND((1.0""1, 1"-1)
OR(1, 1) + AND(0, 0) =1+ 0 =1
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{Table 4> A table applying an EMFG of Fig. 1 with an algorithm in theorem 6

Vi

Fi

Wi

(1.1.1.1.1,1.1.1

(1,0.0.0.0.0.0.0)

(1,0.0.0,0.0.0,0)

(1,1,1,1.1,1,.1,1)

(0.1.0,0.0.0.0.0)

(0,1.0,0.0.0.0.0

(1.1,1.1.1.1.L.1)

(0.0,1.0.0.0.0.0)

(0,0.1.0,0,0.0,0)

(1.1,1,1,1.1.1,.1)

(0,0.0,1,0.0,0,0)

,(0'0'0'1'0'0'0'0)

(1.1,1.1,1,1.1,D

(0.0.0.0.1.0,0.0)

(0.0,0.0.1,0,0.0)

(1,1,1,1,1,1.1,1)

(0.0.0,0.0.1,0,0)

(0.0.0.0,0.1,0,0)

(1.1,1.1,1,1.1,1)

(0.0.0.0.0,0,1.0)

(0,0,0.0,0.0,1.0)

(1,1,1,1,1,1,1,D

(0.0.0,0.0.0.0.1)

(0.0.0.0.0.0,0.1)

A1zt . o} 8 7o) AHEE .
) X shasg M
0 - - 0.0,0.0)
_______ bo=bo(0) +Bo(0),
1@ L1t en | PR (000D
bo=Bo(1).
2 |(-1,0.-1,-1.-1,-1,-1,-1)]  bi=bi(1)+B:«(1), |(0.0.1,0)
b2=B2(0)
bo=bo(2) + Bo(2),
3 |(-1.,-1.0,-1,-1,-1,-1,-1) bi=b1(2) +B1(2), (0.0,1,1)
b2=B2(2)
11111 11| bo=Ba(3), bi=B1(3),
4 |(-1,-1.-1,0,-1,-1.-1.-1) bz=ba(3) +Ba(3) (0,1,0.0)
bo=bo(4) +Bo(4),
5 1(-1,-1-1,-1.0,-1,-1.-1) b1=B1(4), (0,1.0.1)
ba=b2(4) +B3(4)
bo=Bo(5),
6 [(-1,-1,-1,-1,-1,0,-1,-1)} bi=b1(5)+B1(5), (0.1.1,0)
b2=ba(5) +B2(5)
bo=bo(6) +Bq(6),
7 |(-1,-1-1,-1-1.-1,0,-1) bi=1:(6) +B1(6). (0.1.1,1)
bz=b2(6) +B2(6)
_______ bo=Bo(7), b1=B1(7).
8 [(-1,-1,-1,-1,-1,-1,-1,0) bp=Bs(7) (0,0.0.0)

(1.1,1.1.1,1.1.Y)

(1.0.0.0.0,0,0.0)

(1,0,0.0.0.0,0,0)
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(Fig. 4) An assumed EMFG including time transitions

tm = G.CM.AL. 2, 3) =1
Vo = (1/1. 2/1. 3/1) = (1. 2. 3)
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b3(1) = Ci + bs Bs(2) = Co'-bs JdaulE T8t 44 s
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B4(2) = C2'-bs B4(3) = C3' by & RedrdoE gHRoEMN o ERNHEC] T
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<Table 5> A table applying an EMFG of Fig. 3 with an algorithm in theorem 6
A1) X vl g7t AHSE oSN E Mi Vi Fi Wi
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bs = Bs(2),
3 (-1, 0. D bs = bs(2) + Ba(2), 0.0,0.1,0 (1.2, 1 0,0 1) (0. 0. 1)
bs = bs(2)
o b2 = Bz(3), bs = Ba(3), -
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