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Simulation
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Optimization Model Definition
Sets
N : Node-Location
N, Origins (e.g. Factory)
Ny Transshipment Nodes (e.g. Warehouse)
N, Destinations (e.g. Customer)
R : Node-Process
R, Starting process (S)
Ry Normal process (p, q,r)
R Terminal process (T)
K : Product
P : Process
M : Modes of Transportation
A : Location-Location links (ij)
V : Process-Process links (p,q) (p.q)eR, R,
2 flf'l
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Definition

Variables
Y, Binary variable to determine whether Location i operates or not
(1 if Loc i operates; O otherwise)
E, Binary variable to determine whether Location i is ciosed or not
(1 i Loc i is closed; O otherwise)
z! Binary variable to d ine whether Location i prod Product k or not
(1 if Loc i produces Product k; 0 otherwise)
Df Binary variable to determine whether Product line k at Location i is ciosed or not
{1 i Product line k is closed; 0 otherwise)
LY, Binary variable to determine whether Loc | sends product to Loc j by Trans. mode m or not
(1 if Loc i sends product to Loc j by Trans. mode m; 0 otherwise)
I, Binary variable to determine whether Process p at Loc i operates or not
(1 if Process p operates; 0 otherwise)
G, Binary variable to determine whether Process p at Loc i is closed or not
(1 if Process p is closed; O otherwise)
of The amount of Product k produced at Location i
X The amount of Product k sent by Trans. mode m associated with link (i, j)
Fifpyq) The amount of Product k sent on Process link {p, q) at Location i
437
Coefficient
o; Fixed cost to operate the Location |
v, Closing cost{+) plus Opportunity cost(-) incurred by closing Location i
B Fixed cost to produce Product k at Location i
n Closing cost(+) plus Opportunity cost(-} incurred by closing Product line k at Location i
v Unit variable cost to produce Product k at Location i
o, Fixed cost to move from Loc i to Loc j by Trans. mode m R
o Variable cost to transfer Product k from Loc i to Loc j by Trans. mode m
w, Fixed cost to operate Process p at Location i (i.c., setup cost)
> Closing cost(+) plus Opportunity cost({-) incurred by closing Process p at Location i
¢,l('p o Unit variable cost associated with inter-process (p, q) at Location i
497
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Definition

Coefficient H| — Capacity Related

Max_C, Maximum capacity of Location i

Min_C,  Mini ity of Location i

L ¥

Max_C} Maximum capacity of production of Product k at Location i

Min_C! Mini ity of production of Product k at Location i

L 4

Max_C;, Maximum flow capacity from Loc i to Loc | by Trans. mode m

Min_C7;  Minimum flow capacity from Loc i to Loc j by Trans. mode m

Max_C, Maximum capacity of Process p at Location i

Min_C, Minimum capacity of Process p at Location |
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LSND-Optimizer LP Model

Constraints 1

[ o, ifieN,
(1) Flow Balance Constraint SEXT Y X = -DF, ifieN, | Vik
" " (l 0, otherwise
(2) Loci E 8IS A2 (Min _C)-Y, <y 0F <(Max_C)'Y,, Vi ie(N,UN;). keK
k

(3) Loci 4 product k& MAB NONN2  (Min_C*) Z' <Qf <(Max_C')-Z*, Vik  ie(N,UN,)keK

(4) Trans. mode m 2 F5] Loc i %N (Min_C,)- L5, <Y X <(Min_Cll, ) L7, VmeM, V(i jleA
Loc | 2 Tt linkE 2HE HONY? x

(5) Loci M Process p& NS & HONfp Min_C,)-1, S} F,,, S(Max_C)1,, Vip
E
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{7) Process 4| inputil} output}2| 2H 2 input: Z Fign _Tz Fipq =0, Vil
P -> q, output: q -> ¢ . tr .
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Number of Constraints
g i 1 2 (314|567 89 ([10]M1
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Number of Variables
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