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Model Structure



Model Data



Matrix Generator



Matrix Generator Input 



MPS File ïColumn Section



MPS Revision File



MPS Output
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Computation   
Past

Å Algorithm limits 

applications 

Å Problem 

representation is low 

priority

Å Large costly projects

Å Long development 

times

Å Centralized expert  

groups

Å High computational 

cost, mainframes

Å Users left out

Model         
Present

Å Modeling skill limits 

applications

Å Algebraic model 

representation

Å Smaller projects

Å Rapid development

Å Decentralized 

modeling teams

Å Low computational 

cost, workstations

Å Machine 

independence

Å Users involved

Application
Future

Å Domain expertise 

limits application 

Å Off-the-shelf 

graphical user 

interfaces

Å Links to other types 

of  models

Å Models embedded in 

business applications

Å New computing 

environments

Å Internet/web

Å Users hardly aware of 

model

Change in Focus



ÅSuccessful PhD level professional in any field often 

outside of traditional OR 

Å10 years of experience

ÅWants to add value to his work by using Optimization

Typical GAMS User



Who is the User of a Model?

Å(Academic) Researcher
ïOne time use (Research Paper)

ÅDomain&Model Expert
ïModel Results used for Consulting

ÅBlack Box User
ïModel integrated in (Optimization) Application

ÅEach Category has its own needs
ïDevelopment & Deployment



GAMS at a Glance

General Algebraic Modeling System

ÅRoots: World Bank, 1976

ÅWent commercial in 1987

ÅGAMS Development Corp.

ÅGAMS Software GmbH

ÅBroad academic & commercial 

user community and network
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GAMS Software GmbH

ÅFounded 1995

ÅTool Provider: Software Sales, Support,  and Development,     

Research, Technical Consulting

ÅOffices at Cologne and Braunschweig

ÅGAMS used in 41 European Countries

ÅTransnational Organizations: EC, FAO, NATO, OECD, UN,  

WTO 

ÅGermany: 

ÅMore than 50% of the DAX 30 enterprises

ÅThe top five consulting companies 

ÅMore than 300 academic institutes 

Å100 different universities and research institutes
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GAMS at a Glance

General Algebraic Modeling System 

ÅAlgebraic Modeling Language

Å 25+ Integrated Solvers

Å 10+ Supported MP classes

Å 10+ Supported Platforms

ÅConnectivity- & Productivity Tools

Å IDE

ÅModel Libraries

ÅGDX, Interfaces & Tools

ÅGrid Computing

ÅBenchmarking

ÅCompression & Encryption

ÅDeployment System

Åé
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GAMS at a Glance

10+ Supported MP classes
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GAMS at a Glance

25+ Integrated Solvers
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GAMSô Fundamental concepts

ÅPlatform independence 

ÅOpen architecture and interfaces to other systems

ÅDifferent layers with separation of

Åmodel and data

Åmodel and solution methods

Åmodel and operating system

Åmodel and interface
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Market Demands

ÅMinimize Risks for new Clients / Management:

ÅDeliver (expected) Results

ÅSupport Rapid Prototyping

ÅIncrease Productivity

ÅDo not lock user into a certain environment

ÅProvide cutting edge technology: Models and 
users must  benefit from:

ÅChanging environments (Hardware, OS, GUI)

ÅEnhanced / new modeling & solver technology

ÅImproved / new interfaces to other systems

ÅProtect user investments: Deployed models
often have 15+ years lifecycle
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Dissemination of OR into other fields I

ÅA global agricultural sector model system with 

focus on 27 countries of the European Union 

and Norway

ÅCovers agricultural production in 18 trade blocks 

and about 250 regions

ÅEvaluates regional and aggregate impacts of 

trade policies on production, income, markets, 

trade and environment

ÅUsed by network of ~ 37 research institutions 

and EU Commission services
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Common Agricultural Policy Regional Impact Analysis (CAPRI)



CAPRI
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