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Outline

ÅObjective: Component driven free 

evolvable optimization model

ÅView of some of the components

ÅInterface, envelope, results viewer, model 

code etc.

ÅBasic equations

ÅSimple application

ÅConclusions
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Selected objectives

ÅSimple Open Flexible Transparent

ÅMESSAGE (like MARKAL, TIMES, EFOM etc) is part of the 
Hefele-Manne family of models (limited but powerful)

ÅReduce the barriers for uptake and basic capacity in the 
use of optimization models
ÅFor application (limited set of national medium term modeling)

ÅFor development (very easy access to all equations)

ÅFree and unrestricted distribution (all components)

ÅShould increase the need and use of more powerful 
approaches

ÅImprove the power of simple but popular approaches

ÅAs development is open, evolution can be sustainable

Å(Target is a limited set of medium term applications)
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What we would like to see
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What I am going to show you..
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Component driven

ÅComponents that do not ñlock us inò
ÅAll aspects are ñopenò many service 

providers / programmers / enthusiasts

ÅComponents are (as) independent (as 

possible)

ÅCan be changed, improved, replaced

ÅComponents so faré.
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* Interface is ONLY for testing. It is also independent ïcould use LEAP ï

could use more symbolic interface ïRES type interface.

Components

What the user sees

What the developer has access to
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8Functional Mock-up interface
(To be scrapped soon.  It was compiled to help testing. Again, the move is to make this as independent from 

specific implementation model implementation.  We can also focus on simple intuitive interfaces.  Could 

theoretically use the same model with a different interface: LEAP / ANSWER / VEDA etc)
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(Written in Java this picks up the Model file and Data file and then submits the run.  The data is 

then cleaned for viewing / analysis )
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Results viewer

(Written in Java. Excel breaks down when results sets are large. Again, this utility is completely 

independent of the interface, model file, data file etc.)
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GLPK Programming Kit
(A freeware subset of the AMPL mathematical programming language.  Pictured is a 

development kit (IDE Solve by Henri Gourvest), part of the manual and the Glpk Setup)
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Basic equations (1)

y t

TotalDiscCosty ,t

DiscOperatingCosty ,t =OperatingCosty ,t * DiscountFactory ,t

OperatingCosty ,t =TotCapAnny ,t * FixedCosty ,t +
l

( Activityy ,l ,t * VariableCosty ,t * YearSplity ,l )

DiscCapitalInvestmenty ,t =CapitalCosty ,t * NewCapy ,t * DiscountFactory ,t

Objective 

function -

minimize:

Productiony ,l , f Demandy ,l , f Usey ,l , f

Where:

Productiony ,l , f
t

( Activityy ,l ,t OtptActvtyRatioy ,t , f YearSplity ,l )

Usey ,l , f
t

Activityy ,l ,t InptActvtyRatioy ,t , f YearSplity ,l )

TotalDiscCosty ,t = DiscOperatingCosty ,t + DiscCapitalInvestmenty ,t - SalvageValuey ,t + DiscEmissionsPenaltyy ,t
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Basic equations (2)


