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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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ÅPlatform independence 

ÅOpen architecture and interfaces to other systems

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

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

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

The GAMS/BASE Module

ÅCompiler and Execution System

ÅGAMS IDE (Windows)

ÅDocumentation + Model libraries

ÅGDX Utilities

ÅFree Solvers/Solver Links 
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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

ï Interfaces Wiki http://interfaces.gams-software.com

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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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



GAMS at a Glance

The GAMS/BASE Module

Free Solvers

ÅConvert

ÅEMP/JAMS, LOGMIP, NLPEC

ÅBENCH, EXAMINER, 

GAMSCHK

ÅBDMLP, LS, and MILES

ÅCOIN-OR                           

Cbc, IpOpt, BonMin, Couenne

ÅGlpk, Scip (academic only)
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Released July, 4th !                      www.gams.com/download

New GAMS Distribution 23.5
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http://www.gams.com/download


ïSolver updates

ÅBARON 9.0.6

ÅCPLEX 12.2

ÅGUROBI 3.0.1

ÅLINDOGLOBAL 6.1.1

ÅMOSEK 6

ÅSCIP 1.2

ÅXPRESS 20.00

ÅCoin-OR 
(CBC 2.4, Bonmin 1.3, Couenne 0.3, Ipopt 3.8, Glpk 4.43, OS 2.1)

ïNew platforms

Å64bit Intel Mac

Å64bit AIX

New GAMS Distribution 23.5 contôd
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New GAMS Distribution 23.5 contôd
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ïFree Coin-OR OSI-based links to

CPLEX, GUROBI, MOSEK and XPRESS

ïGAMS on Amazon EC2

ïGAMS APIôs
ÅImprovements on all frontiers

ÅNow supported: Python

ÅExamples/Documentation

ÅProject and configuration files

ïé

New GAMS Distribution 23.5 contôd
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ïFree Coin-OR OSI-based links to

CPLEX, GUROBI, MOSEK and XPRESS

ïGAMS on Amazon EC2

ïGAMS APIôs
ÅImprovements on all frontiers

ÅNow supported: Python

ÅExamples/Documentation

ÅProject and configuration files

ïé

New GAMS Distribution 23.5 contôd
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ÅA standard API providing 

access to a variety of solver

ÅSolver independent

http://projects.coin-or.org/Osi

Open Solver Interface-based links
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Your Code

OSI-Interface

OSI-XYZ-
Interface

XYZ Library

http://projects.coin-or.org/Osi
http://projects.coin-or.org/Osi
http://projects.coin-or.org/Osi


GAMS base includes 

OSI-based links to

ïCPLEX

ïGUROBI

ïMOSEK

ïXPRESS

ĄFree, yet, it does not support all features of a real GAMS 

solver link (LP/MIP only!)

Ą!!! Require a valid solver license !!!

Open Solver Interface-based links
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Your Code

OSI-Interface

OSI-XYZ-
Interface

XYZ 
Library



ïFree Coin-OR OSI-based links to

CPLEX, GUROBI, MOSEK and XPRESS

ïGAMS on Amazon EC2

ïGAMS APIôs
ÅImprovements on all frontiers

ÅNow supported: Python

ÅExamples/Documentation

ÅProject and configuration files

ïé

New GAMS Distribution 23.5 contôd
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ÅAmazon Elastic Compute Cloud 

ïUnlimited computing resources available on demand

ïPay by the hour

ïNo up-front commitment

ÅPre-configured Instances with GAMS base available

ï Immediate access with no IT investment/management

ïPay-as-you-go: No reservation, no long term contracts

ïFull access to Windows (rdp) or Unix (ssh)

ï 64 bit environment, 15 GB of RAM and 4 cores

GAMS on Amazon EC2
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GAMS on Amazon EC2 contôd
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More information at:         http://www.gams.com/aws

http://www.gams.com/aws


We use Amazon instances ourselves

ï Nightly system builds

ï Nightly quality assurance tests using our public test libraries 

GAMS on Amazon EC2 contôd
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ïFree Coin-OR OSI-based links to

CPLEX, GUROBI, MOSEK and XPRESS

ïGAMS on Amazon EC2

ïGAMS APIôs
ÅImprovements on all frontiers

ÅNow supported: Python

ÅExamples/Documentation

ÅProject and configuration files

ïé

New GAMS Distribution 23.5 contôd
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Direct GDX

Interface 

Interfacing: GAMS in Control

External Database

Import

GUIs
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GAMS Model

External Database

Export

Direct GDX

Interface 



Interfacing: Application in Control

Creating 
Input26

Application

Call GAMS Reading 
Solution

GDX 

Container

GDX 

Container

GDX  API GDX  API

GAMS

(Executable / DLL)



GAMS in Control   

vs.   

Application in Control 

ÅNeed to support a variety of applications

ïWeb application (server side)

ïApplication Builder

ÅOracle, Eclipse, .NET, é

ÅRegular Programming language C(++), C#, Java, 

VB, Fortran, Python, é

ïMS Office Application / VBA

GAMS Application Programming Interfaces
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Distributed GAMS APIs

ÅComponent Libraries
ï GAMS

ï GDX

ï Option

ÅSupported languages
ï C, C++, C#

ï Delphi

ï Fortran

ï Java

ï VBA, VB.Net

ï Python

ÅExamples/Documentation

28



29

Calling GAMS from your Application

Creating Input for GAMS Model

Ą Data handling using GDX API

Callout to GAMS

ĄGAMS option settings using Option API

ĄStarting GAMS using GAMS API

Reading Solution from GAMS Model

Ą Data handling using GDX API
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Calling GAMS from Python

Creating Input for GAMS Model

Callout to GAMS

Reading Solution from GAMS Model
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Calling GAMS from Python contôd

Creating Input for GAMS Model


