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Scheduling Model: m Machines and n Operations

a = number of parc

ma = number of machines

Ei = sef of pairs of eperations [k, I for part Fi, where operation k precedes
eperapenl i=1...m

(i = zet of pairs of operacons [k, I] for pare Pi, where k and 1 can be
performeed im any order, 1 =1..... 8

Ii= set of operndons withent precedence conziraime, i =1,

Np = zet of operntions oo be performed on machine p. p =1, m

ni = pumber of operations in partPi,i=1,_ =

til = pro<ceising time of speragen lefpart Pil =1,__m,i=1_. 18

M = an arbitrary large positive enmber
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xik = compleiion time of opersdoa kof partPL k =1, m,i=1.. 8
1[i] = completien time of the final eperacon of pare P4,

i=l..n
1 if eperacon k precedes operacon ]
yE={
1 ethermme
forall [kl e Qi i=1..... m.

1 if eperacon k precedes operncon ]
k=1

¥, ochermize

forall [k 1] eNp. p =1 m
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: The Model

Min zxfi] Min the total completion time
1=1
subject to:

xil-xik : @l forall[kl] = Ri foralli

Crperations k and 1 of part 1 are processed according
to the precedence required

Parti  ()—() .

Schedule k 1

Fd xik xil
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xil - @k + Ml-vkd ) =
forall [k, 1] = Qi
foralli
xik- dl +AhEkl = 4Gk

Two operations of part i can not be processed at
the zame fime

TWO POSSIBILITIES (Same part)
Part i (k) t@ or @O @
k 1 1

[ i Time

xik xil
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xjl - xik + M(l- 2kl ) = jl forall [k, 1] = Np
forall p

xik-xjl + Mzd = ik i j

where Np = Set of operations to be performed on machine p
A machine can mot process more than one part at the
1AmE fIme

TWO POSSIBILITIES (Different parts)
Parti P?rtj OR Partj Parti

Ll tik
1
k 1 — k = Tims
_ ik %l xjl xik
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ik for[ik]=Iii=l__n

0 forallotherik

Part i tile
k Time For operations without
precedence constraimts
Xik
vkl =01 forall [k, 1] = Qi, foralli

=0,1 forall [k, I] =Np, forall p

zkl
k=
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(o0 over this model at least twice!
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Structore of Three Parts
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INTEGER Y1
Xll==3 INTEGER ¥1
EHL Operation finish time e
All==4 not smaller than i INTEGER 12
W INTEGER T4
END INTEGER I=
INTEGER I§
INTEGER I7
INTEGER I8
INTEGER I0
INTEGER ZI10
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