
Networks 4:

Production-Inventory Planning: 

Multiple Products

• Adding constraints to a math program can never improve 

a solution

• Can ignore situations that would make a solution worse

– Makes it easier to add constraints to implement a decision

– Cf. setup constraints
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Coupling Constraints

• Otherwise separate product networks connected via sharing 

the combined use of a resource’s capacity
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Linking Constraints

• Otherwise separate product networks connected via sharing 

the exclusive use of a resource’s capacity
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Multiple Products with Exclusive Shared Resources
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Multiple Products with Exclusive Shared Resources
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Multiple Products with Setup Costs
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Setup Constraints
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Multiple Products with Setup Costs
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Discussion

1. Indicator variables require MILP instead of LP:

2. Lumpy resources require indicator variables to include fixed 

costs (setup, prod scale economies, etc)

3. Shared resources:

• Coupling constraints used to ensures total output doesn’t exceed 

available capacity (can still be LP)

• Linking constraints used to ensure only one activity per period

4. Demand over planning horizon can be a mix of firm and 

forecasted orders from MPS/MRP/ERP

5. What is a realistic or typical number of demand periods?

• Length should include all significant planning decisions (e.g., 

scheduled maintenance)

6. How is safety stock taken into consideration?
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Work Flow of Logistics Software Stack
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• Flow: Data → Model → Solver → Output → Report

– reports are run on a regular period-to-period, rolling-horizon
basis as part of normal operations management

– model only changed when logistics network changes

MIP Solver

(Gurobi,Cplex,etc.)

Standard Library

(in compiled C,Java)

User Library

(in script language)

MIP Solver
(Gurobi, etc.)

Standard Library
(C,Java)

Data

(csv,Excel,etc.)

Report

(GUI,web,etc.)

Commercial
Software

(Lamasoft,etc.)

Scripting

(Python,Matlab,Julia)


