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Abstract

Deadlock in flexible manufacturing systems {FMS) which refers to the stop state of job
flow in the system can be commonly occurred in operating FMS. This state, mainly due
to bad movements of jobs and complicated job routings, should be avoided to maximize
the utilization of high-capital resources. In this study, the deadlock generated from the
conflict between flow objects competing to occupy space resources in FMS is investigated.
Capacity Designated Directed Graph {CDG) is constructed to represent the space
resources and flow object routings. From the characteristics of CDG, an algerithm for
the detection of the deadlock possibility is proposed. Finally, two deadlock avoidance
rules are proposed and implemented in the control of an Automated Guided Vehicle
system in an FMS.
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Step 10 LI GollA ZE cycled] == AY si(i=12,--05)F 3L, 5 & EF

(my) & 8F(=m-1)& FErh

12 T ns (= 1 o] FA.

13 552 m 9 &7 #A42 FAE§oh
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Step 20 21 [* 85 7 OE 5 & FFEFE AL o AHAL Y
for i=2 to ns
St = $- G = G
for =1 to i-1
11]_}9‘} SrES]- o]t&

s‘=st-si:cl=ck+ci- Z_C(nj)
Esg

end

o= ¢
end
k = ns; last = ns

22 /%5 % 5 7t EF REEE FHE A AEL macro == A Y

for i=2 to ns

for j=1 to i-1

SHARE—MACRO (s1,55,5,¢1,¢5,6¢)
grek 7} NULLO] ofu i fredsiehd
k'=k + 1; sy, = st; o = ¢y

end
end
ek k=last ¢|H FF
start = last: last = k

Step 3: /* A2F macro 229} 71EY cyde B0 EF ==FS TH E BT
MZ L macro =& A Y
for i=start+] to last

for i=1 to ns

SHARE—MACRO (s,5;,5¢,€1,€1,Ct )

ghef, s 7} NULLe] o3 f-ddithad

k = k+1: 5% = §t- Cx = Ct

end
end
ghek, k=last o|H FA,
start = last
last = k
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SHARE—MACRO(sy,55,5,C1,C2,C3)
I oyceo] 29 ARE FHY A AR macro == A Y
Input: 5 cycled} =5 HF (s,5) & 2 cyde?] 8% (a,c)
Qutput: AJ2E macro 22 55 9 £3F ¢
Process:
ek, 5 o 57b w20 QR E FH doH
;=5 +8. =0+ 2, C(ﬂi)
294 gun el
s = NULL: ¢; = 0



