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Abstract

The business core issue of an enterprise is to create its competitive advantage under the fast changes of
customer desire. Based on the APS (Advanced Planning and Scheduling) perspect. This study not only considers
the multi-product order, multi-factory production, multi-material purchase, diversed order deadline, production
yield, product inventory cost, and production set-up cost, but also provides the material holding cost to construct
an Integer Nonlinear Programming (INLP) mathematical model with the least cost. This model can function as a
decision-making tool for focusing on the overall and real-time analyses of multi-order for multi-factory
production planning. In addition, the proposed mathematical model is constructed by the syntax of Lingo 9.0
extended version, and then selects the built-in global slover as its solving method. A numerical example is then
followed. This study is focused on various kinds of practical problems, such as cost, quality, time, etc. to build

an APS-based mathematical model, and then the built-in solver of Lingo 9.0 extended version is selected for
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obtaining the optimal solution. In addition, this work creates a highly repeated characteristic because of the
application of the package software (Lingo 9.0), and therefore it can treat as a valuable decision tool.

Keywords : Advanced Planning and Scheduling (APS), production planning, deadline planning,
production yield.
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Sets:

Order: Rate, Demand;

Factory: Setupcost;

Time;

Material: Limit;

Link1(Order, Factory, Time): Normalquantity, Overquantity, Dummy, Inventoryquantity, Inventorystock;
Link2(Material, Factory, Time): Purchasequantity, Inventory ;
Link3(Order, Time): Pcostl, Pcost2, Overtimel, Overtime2;
Link4(Factory, Time): Capacityl, Capacity?2;

Link5(Order, Material): BOM,;

Link6(Material, Time): Pprice;

Link7(Material, Factory): Initialstock;

Link8(Order, Factory): u, v, Inventoryprice;

Endsets

Data:

Order,Factory,time,demand,Setupcost,Material,Overtimel,0vertime2,BOM, Y ,Capacityl,Capacity2,Limit,Pcost
1,Pcost2,rate, Initialstock,u,v,Inventoryprice,Pprice=
@OLE('C:\i4r5k5-k345.xIs','Order','Factory','time','"demand’,'Setupcost','Material','Overtimel’,'Overtime2',' BOM’,
"Y','Capacityl','Capacity2','Limit','Pcost1’, 'Pcost2', 'rate', 'Initialstock’, 'u’, 'v', 'Inventoryprice','Pprice’);

Enddata

Min=@Sum(Link3(i,t):Pcost1(i,t)*Normalquantity(i,1,t))
+@Sum(Link3(i,t):Pcost2(i,t)*Normalquantity(i,2,t))
+@Sum(Link3(i,t):Overtimel(i,t)*Overquantity(i,1,t))
+@Sum(Link3(i,t):Overtime2(i,t)*Overquantity(i,2,t))
+@Sum(Link1(i,j,t):@Sum(Factory(j):Setupcost(j)*Dummy(i,j,t)))
+@Sum(Link2(r,j,t):Pprice(r,t)*Purchasequantity(r,j,t))
+@Sum(Link2(r,j,t):Pprice(r,t)*Y*Inventory(r,j,t))
+@sum(Link1(i,j,t):Inventorystock(i,j,t)*Inventoryprice(i,j));

@for(Link1(i,j,t):Dummy(i,j,t)=@if(Normalquantity(i,j,t) #NE# 0, 1, 0));
@for(Link1(i,j,t):Overquantity(i,j,t)=@if(Normalquantity(i,j,t) #EQ# 0, 0, Overquantity(i,j,t)));

@for(Link1(i,j,t):Normalquantity(i,j,t)>=Overquantity(i,j,t));

@For(Link4(j,t):@Sum(Order(i): Normalquantity(i,j,t)*Rate(i))<=Capacityl1(j,t));
@For(Link4(j,t):@Sum(Order(i): Overquantity(i,j,t)*Rate(i))<=Capacity2(j,t));
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@For(Order(i)|i #eg# 1:@Sum(Link1(i,j,t)|t #eg# 4: Normalquantity(i,j,t)*u(i,j)+Overquantity(i,j,t)*v(i,j))=0;
@Sum(Link1(i,j,t)|t #eg# 5: Normalquantity(i,j,t)*u(i,j)+Overquantity(i,j,t)*v(i,j))=0);
@For(Order(i)|i #eg# 2:@Sum(Link1(i,j,t)|t #eg# 5: Normalquantity(i,j,t)*u(i,j)+Overquantity(i,j,t)*v(i,j))=0);

@For(Order(i):@Sum(Link4(j,t): Normalquantity(i,j,t)*u(i,j)+Overquantity(i,j,t)*v(i,j))>=Demand(i));

@For(Link2(r,j,t)|t #EQ# 1:@sum(Order(i):

Normalquantity(i,j,t) *BOM(i,r)+Overquantity(i,j,t) *"BOM(i,r))+Inventory(r,j,t)
=Purchasequantity(r,j,t)+Initialstock(r,j));

@For(Link2(r,j,t)|t #GE# 2:@sum(Order(i):
Normalquantity(i,j,t)*BOM(i,r)+Overquantity(i,j,t) * BOM(i,r))+Inventory(r,j,t)
=Purchasequantity(r,j,t)+Inventory(r,j,t-1));

@For(Link2(r,j,t):Purchasequantity(r,j,t)<=Limit(r));
@for(Linka(i,j,t):Inventoryquantity(i,j,t)=Normalquantity(i,j,t)*u(i,j)+Overquantity(i,j,t) *v(i,}));
@for(Link(i,j,b)|t #eg# 1:Inventorystock(i,j,t)=1/2* Inventoryquantity(i,j,t));

@for(Link1(i,j,b)|t #ge# 2:Inventorystock(i,j,t)=Inventoryquantity(i,j,(t-1))+(1/2* Inventoryquantity(i,j,t)));
@for(Link(i,j,t):@gin(Normalquantity(i,j,t)));

@for(Link1(i,j,t):@gin(Overquantity(i,j,t)));

@for(Link2(r,j,t):@gin(Purchasequantity(r,j,t)));

@for(Link2(r,j,t):@gin(Inventory(r,j,t)));

End
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