
GAMS
General Algebraic Modeling System

Michael Bussieck mbussieck@gams.com

Jan-Hendrik Jagla jhjagla@gams.com

GAMS Software GmbH

www.gams.de

GAMS Development Corporation 

www.gams.com
EURO 2009 Bonn

mailto:jhjagla@gams.com
mailto:jhjagla@gams.com
mailto:jhjagla@gams.com
http://www.gams.de/
http://www.gams.com/


GAMS at a Glance

Algebraic Modeling System

ÅFacilitates to formulate 

mathematical optimization 

problems similar to algebraic 

notation

ČSimplified model building

ÅProvides links to appropriate state-

of-the-art external algorithms

ČEfficient solution process
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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 at a Glance

General Algebraic Modeling System 

ÅAlgebraic Modeling Language

Å25+ Integrated Solvers

Å10+ Supported MP classes

Å10+ 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

25+ Integrated Solvers
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GAMS at a Glance

10+ Supported MP classes
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GAMS at a Glance

10+ Supported Platforms
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ÅPlatform independence 

ÅOpen architecture and interfaces to other systems

ÅBalanced mix of declarative and procedural elements 
ï Declaration of Sets, Parameters, Variables, Equations, Models,

ï Procedural Elements like loops, if-then-else, é

ÅLayers of separation

GAMSô Fundamental concepts
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Interface Data Model Solver Interface



Interface Data Model Solver Interface

GAMSô Fundamental concepts
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ÅDifferent layers with separation of
ï model and data

ï model and solution methods

ï model and operating system

ï model and interface

ĄModels benefit from
ï advancing hardware

ï enhanced / new solver technology

ï improved / upcoming interfaces to other systems



GAMS at a Glance

The GAMS/BASE Module

ÅCompiler and Execution System

ÅGAMS IDE (Windows)

ÅDocumentation + Model libraries

ÅGDX Utilities

ÅFree Solvers 
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ÅProject management

ÅEditor / Syntax coloring / Spell checking

ÅLaunching and monitoring of (multiple) GAMS processes

ÅListing file / Tree view / Syntax-error navigation

ÅSolver selection / Option selection

ÅGDX viewer

ïData cube

ïData export (e.g. to MS Excel)

ïCharting facilities

ÅModel libraries

ÅDocumentation

Integrated Development Environment
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ÅDistributed Documentation

ïGAMS Users Guide

ïExpanded GAMS Users Guide (McCarl)

ïSolver Manuals

ïGAMS Utility Manuals

ÅWikis

ïSupport Wiki http://support.gams-software.com

ïInterfaces Wiki http://interfaces.gams-software.com

Documentation
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ÅGroups
ï User Group http://www.gams.com/maillist/gams_l.htm

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

ÅNewsletter
ïMcCarlósNews 

http://www.gams.com/maillist/newsletter.htm

ï Release List

ÅSearch all GAMS Websites

http://www.gams.com/search.htm

Documentation
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ÅGAMS Model Library 
ï Example and user-contributed 

models

ï Very often used as templates

ï Tests for

ÅSolver robustness and correctness

ÅBackward compatibility

ÅGAMS Test Library
ï Transparent and reproducible Quality Assurance Tests

ï Tests for

ÅSolver correctness

ÅSpecial functions

ÅGAMS utilities

Distributed Model Libraries
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ÅGAMS Data Utilities Library
ï Demonstration of the various utilities interfacing GAMS with other 

applications

ï E.g. gdxxrw, mdb2gms, sql2gms

ÅGAMS EMP Library
ï Examples for the use of Extended Mathematical Programming

ÅPractical Financial Optimization Models
Models of the book 

ñPRACTICAL FINANCIAL OPTIMIZATION ï

A Library of GAMS Modelsò 

by Consiglio, Nielsen and Zenios

Distributed Model Libraries
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Maintained libraries of established and varied set

of both theoretical and practical test models:

ÅCONELib

ÅGLOBALLib

ÅLinLib

ÅMINLPLib

ÅMPECLib

ÅMPSGELib

ÅPrincetonLib

ÅXPRESSLib

Åé

GAMSworld Model Libraries
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Gams Data eXchange

Application GDX

GAMS

SOLVER

Å Fast exchange of data 

Å Syntactical check on data before 
model starts

Å Data Exchange at any stage (Compile 
and Run-time)

Å Platform Independent

Å Direct GDX interfaces and general 
API

Å Scenario Management Support

Å Full Support of Batch Runs

Binary Data Exchange

GDX Tools
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GDX2XLS
GDX

GDXxrw

GAMS

IDE GDX Viewer

GDXdiff

GDXdump

GDXmerge

GDXrankGDX
API

GDX2HAR / 
HAR2GDX

Invert

MDB2GMS GDXcopy



Direct GDX

Interface 

GAMS in Control

External Database

Import

GUIs
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GAMS Model

External Database

Export

Direct GDX

Interface 



Application in Control

Creating 
Input19
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Layout of an Integrated Model
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GAMS at a Glance

The GAMS/BASE Module

Free Solvers

ÅConvert (convert model to 

different formats)

ÅEMP, LOGMIP, NLPEC

ÅBENCH, EXAMINER, 

GAMSCHK

ÅBDMLP, LS, and MILES

ÅCOIN-OR                           

Cbc, IpOpt, BonMin, Couenne

ÅGlpk, Scip (academic only)
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Model translation tool

ïGAMS Ą other formats/languages

ïAlgebraic information still available

e.g.

ÅGAMS

ÅJacobian / Hessian 

ÅMPS / MPI

ÅNLP2MCP

ÅChull

ÅC Evaluation routines

GAMS/Convert
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