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Engineering problem solving

Problem
Formulation Data Solution

Methods
Results
Analysis

Major advances 
over last decade

Improved data 
collection & 
availability This session…



Data uncertainty

Different sources
external uncertainty (e.g. product demands)
internal uncertainty (e.g. process variability)

Model it or eliminate it ?

What do we characterize uncertainty ?
how much effort is required ?
are we willing to invest this effort ?



Optimisation solution methods –
a classification
Model type

linear algebraic, nonlinear algebraic,
DAE, DAE/STN, PDAE/STN

Decision variables
continuous vs. discrete

Data
deterministic vs. stochastic

Type of solution obtained
local vs. global optimum
point vs. parametric solution



Example of solver hierarchy for MIDO

1: Dynamic Optimisation

2b: MINLP2a: DAE

3c: LAE-I3a: NLAE-I 3b: NLAE-II 3d: NLP 3e: MILP

4a: LAE-III 4b: LAE-IV 4c: LAE-II
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This session’s papers

Irv Lustig
Progress in Linear Programming and 

Emergence of Constraint Programming
Nick Sahinidis

Optimization under Uncertainty: 
State of the Art & Opportunities

Erik Ydstie, Duncan Coffey, Mark Reid
Control and Optimization of Supply Networks
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