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Abstract - In this paper, we proposed the
representation method of specification and the
control rules fork FMS by TPL. To increase
productivity and resource utilization, it is desirable to
have more active jobs in the system, but the more
active jobs there are, the more easily deadlock occur.
Therefore, it is very important that the real-time
deadlock control to disable deadlock. In this paper, we
performed the system modeling by the
CROPN(Colored Resource -Oriented Petri Net) and the
necessary -sufficlent condition check to disable
deadlock. We proposed the supervisory control system
that can be the real-time monitoring for deadlock free
through a necessary-sufficient condition by CROPN
modelling, and designed the logic controller of the
extended process using TPL.
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Fig. 1 Petri net model of a machine primitive

ek load/unload station® JEEF ZHolxvl
ROPNSE] circuit’de] Z#lojxe] el 47} opat
@A 1 circuit2 “production process circuit{PPC)"°]
g} 229 o]l& FJ|sled vE AMSI

ROPNSY PPC v7h %<k 3t nodex WHEHA o
A § nodeZHE 1 nodex HEoILE circuitels}
A elementary PPCEtZ %20, olFd A3+ PPC
£2 eclementary PPCE 753t}

2.3 Colored ROPN

FMSE& ROPN2Z Rdg A%, E#olx <te EES
od &3 EJIXNAE FE] Y3 A4 ¢ ded o)
A 54¢ 2493 98, ROPNe colors® E=Y3IHS
%, colord 7ide] F7}¥ ROPN$E Colored ROPN(
CROPN)o|g} g},

24 TPL *+=

AlZt=2] (Temporal Logic)e EEl3 = Zz gl
Aol ezt Alztel wel Wate AFS FHFHes ¥
dEle Wyos ASHAY. AgETRE AWNEE
T zoj=ile FgE Pejolw, AL £AF E
2 XA =gjoitt.

AZteg 72 F99 Boolean VZAAR! -(not), A
(and), V(or), —(implies). «(if and only iN& X%
& Ajzte) wiztel A|te] 3 FEEY) R AA G
A O(henceforth),  feventually), Of(next),
Uluntil), P(proceed) & Z2 HAZAA} AAAE ol &
st} A1ZEE Al A BA ] B3 FEo] JMed TR

2.5 MMZHo| AlAHS Deadlock 3T

FMSelA deadlock Aol EAE =937 A3A
CROPN 2d& A&t CROPNE livedtAl 317 9
M ATHA FH o) CROPNE Aojsfiof 3h,
o) g A9 Ao 3 =2 /1T wEEY JEL
watA g}

CROPN¢IS] PPCEL FMS's9 deadlockE 243
#A7F ek (2) FMS'solA deadlocks 3 T3] H3
Aol AHL& CROPNY RE PPCE ¢ E2E9 #
E Wt=A] Aojsjor gt

interactive subnet v"& 3htoldel EE(YH)ERA
A4S 71 Zoln, o] EdAAL HFS H7IsH] S8
Tol v*)( Ti( v?))& AT

97 MelAM PPC vE <8 E29 F&8 Mv)=
ZM(pi(C (b)Y R Fegc

a7 MolA CROPNSte] PPC vi¢tel dA #8& 7%
# 2 FF S(v)= K(v)- M(vp)E E75n AA
PPC 238 8 S (v") = 2Z(K@)- Mp)E &
Ak a2z, S(v)=21& BEHE o] PPC vE
enabled PPCE #21, ME(L o MolA v°
¢t9] enabled PPCE9 & ®7)%cth

PPCe 47t x/lgt 3, placex n7l. transition
m, place? colorE9) 4+ cpl, transition® clolr
9 4& ct/hz 3R S (nx1) FE, K& (nxDH
#, transition® color #BE CT= 3 CTE (mX
ct) ¥, PPC vel FRE NFsle PFB L Vet A V
£ (xx(m+n))Ydelk. VY P YAE2 PPC vl
2&9 place®t transition FEE 7IAxn don EF
Qo= placed BE &S Qo= transition FEE 7R
o okn &xb E£3 vl ME (nXcp)dBE ol A%
o] #o] P42ge A9 #HT place’t VT Y=
colorE9 FE vehitin 3z} olE& A& np]
MolA PPC ve] #37te] & SE T8le Wi a2
ot (& place®t transition® colorE2 Ztz 713
)

for (i=1:1:x)
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end
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