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Optimization Models - Solution
• Problem Representation

– Matrix Generators

– Program using callable library

– Algebraic Modeling Languages 

• Available Solution Algorithms

– Simplex, Interior Point

– Branch-and-Bound, Branch-and-Cut

– Sequential Quadratic Programming (SQP)

è Powerful Implementations (Solvers)

• Powerful Computer Hardware
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Algebraic Modeling Languages

• High-level programming languages for large scale mathematical 

optimization problems

• Algebraic formulation 

§ Syntax similar to mathematical notation

§ Does not contain any hints how to process it

• Do not solve optimization problems directly, but call appropriate 

external algorithms
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Goals
• Efficient handling of mathematical optimization problems

• Simplify model building and solution process

• Increase productivity and support maintainable models

• Support of decision making process
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GAMS

• Roots: Research project 

World Bank, 1976

• Pioneer in 

Algebraic Modeling Systems

• Went commercial in 1987

• GAMS Development Corp.

(Washington, D.C)

• GAMS Software GmbH

(Cologne)

• Used for economic modeling

• Professional software tool

provider, not a consulting 

company

• Operating in a segmented 

niche market

• Broad academic & commercial 

user base and network
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Total Downloads of Distribution 22.5 since 2007-06-01: 10579

Sorted by Platform:

• 23 AIX

• 36 AXU

• 189 Darwin

• 133 Linux64

• 337 Linux32

• 74 Solaris (x86)

• 35 Solaris (Sparc)

• 8436 Windows32

• 1316 Windows64
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Academic + Commercial Users Worldwide
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GAMS Solutions Specialists Network

Companies with wide experience in GAMS modeling 

à Details at: http://www.gams.com/specialists/

Companies with wide experience in GAMS modeling 

à Details at: http://www.gams.com/specialists/
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Typical Application Areas *

• Agricultural Economics

• Chemical Engineering

• Econometrics

• Environmental Economics

• Finance

• International Trade

• Macro Economics

• Management Science/OR

• Micro Economics

• Applied General Equilibrium

• Economic Development

• Energy

• Engineering

• Forestry

• Logistics

• Military

• Mathematics

• Physics
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* Illustrative examples in the GAMS Model Library
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GAMS at a Glance
General Algebraic Modeling System:  

Algebraic Modeling Language, 

Integrated Solver, Model Libraries, 

Connectivity- & Productivity Tools

Design Principles:

• Balanced mix of declarative and 

procedural elements

• Open architecture and interfaces to 

other systems

• Different layers with separation of: 

– model and data

– model and solution methods

– model and operating system

– model and interface
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System Overview

Connectivity Tools
• Uniform Data Exchange:

• ASCII 

• GDX (ODBC, SQL, 

XLS, XML)

• GDX Tools

• Component Library with 

Interfaces to C++, Java, 

.NET,…

• Ext. programs

• EXCEL 

• MATLAB

• GNUPLOT, …

• CONVERT

Productivity Tools
• Integrated Development 

Environment (IDE)

• Integrated Data Browser and 

Charting Engine

• Model Libraries

• Benchmarking and  Deployment

• Model Debugger and Profiler

• Transparent and reproducible 

Quality Assurance and Testing 

System

• Data and Model Encryption 

• Grid Computing

• Scenario Reduction 

• MPSGE for general equilibrium 

modeling

User Interfaces

API / BatchInteractive
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GAMS Language Compiler
and Execution System
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ALPHAECP, BARON, COIN, 

CONOPT, CPLEX, DECIS, DICOPT, 

KNITRO, LGO, LINDO, MINOS, 

MOSEK, OQNLP, PATH, SNOPT, XA, 

XPRESS, …



• Project Management

• Documentation

– User’s Guide

– McCarl User’s Guide

– Solver Manuals

• Model Library

• Solver Selection

• Option Editor

• Listing file

– Tree view

– Error navigation

• Spell checking
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Multiple Model Types

• LP Linear Programs

• MIP Mixed Integer Programs

• QCP Quadratically Constrained Programs

• MIQCP Quadratically Constrained MIPs

• NLP Nonlinear Programs

• DNLP NLP with Discontinuous Derivatives

• MINLP Mixed Integer Nonlinear Programs

• MCP Mixed Complementarity Programs

• MPEC NLP with Complementarity Constraints

• CNS Constrained Nonlinear Systems

• Stochastic Optimization

• Global Optimization
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Multiple Solver & Model Types
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Multiple Solvers & Platforms
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Hands-on! Installing GAMS

15 export PATH=/home/jhjagla/gams:$PATH



Hands-on! Testing the installation
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Hands-on! Testing the installation
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Sources of GAMS Information

Download: http://download.gams-software.com/

Release Notes: http://www.gams.com/docs/release/release.htm

Contributed Documentation: http://www.gams.com/docs/contributed

Contributed Software: http://www.gams.com/contrib/contrib.htm

Presentations:  http://www.gams.com/presentations

Workshops: http://www.gams.com/courses.htm
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Bruce McCarl‘s Newsletter: http://www.gams.com/maillist/newsletter.htm

GAMS User Group: http://www.gams.com/maillist/gams_l.htm

GAMS Google Group: http://groups.google.de/group/gamsworld

Other relevant sites on the Web: http://www.gams.com/hotlinks.htm
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Contacting GAMS

USA

GAMS Development Corp. 
1217 Potomac Street, NW 
Washington, DC 20007
USA 
Phone: +1 202 342 0180 

Fax:      +1 202 342 0181

http://www.gams.com

sales@gams.com

support@gams.com

Europe

GAMS Software GmbH
Eupener Str. 135-137
50933 Cologne
Germany
Phone: +49 221 949 9170

Fax:      +49 221 949 9171

http://www.gams.de

info@gams.de

support@gams-software.com
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