GAMS

General Algebraic Modeling System

Michael Bussieck mbussieck@gams.com

Jan-Hendrik Jagla |hjagla@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
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Algebraic Modeling System

A Facilitates to formulate
mathematical optimization
problems similar to algebraic
notation

C Simplified model building

A Provides links to appropriate state-
of-the-art external algorithms

C Efficient solution process
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A Platform independence

A Open architecture and interfaces to other systems

A Balanced mix of declarative and procedural elements
I Declaration of Sets, Parameters, Variables, Equations, Models,

7

I Procedural Elements like loops, if-then-e | s e, &

A Layers of separation

> Interface> Data > Model > Solver > Interface>




GAMSO Fundament al cCon:

A Different layers with separation of
I model and data
I model and solution methods
I model and operating system
I model and interface

A Models benefit from

I advancing hardware
I enhanced / new solver technology
I improved / upcoming interfaces to other systems

> Interface> Data > Model > Solver > Interface>
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The GAMS/BASE Module
ACompiler and Execution System
AGAMS IDE (Windows)
ADocumentation + Model libraries
AGDX Utilities

AFree Solvers




Integrated Development Environment

A Project management
A Editor / Syntax coloring / Spell checking
A Launching and monitoring of (multiple) GAMS processes
A Listing file / Tree view / Syntax-error navigation
A Solver selection / Option selection
A GDX viewer
I Data cube
I Data export (e.g. to MS Excel)
I Charting facilities
A Model libraries
A Documentation
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Documentation

A Distributed Documentation
I GAMS Users Guide
I Expanded GAMS Users Guide (McCarl)
I  Solver Manuals
I GAMS Utility Manuals

A Wikis
I Support Wiki  htip://support.gams-software.com
I Interfaces Wiki htip://interfaces.gams-software.com
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http://groups.google.de/group/gamsworld
http://groups.google.de/group/gamsworld
http://groups.google.de/group/gamsworld
http://groups.google.de/group/gamsworld
http://interfaces.gams-software.com/
http://interfaces.gams-software.com/
http://interfaces.gams-software.com/

Documentation

A Groups
I User Group http://www.gams.com/maillist/gams_|.htm
I Google Group http://groups.google.de/group/gamsworld

A Newsletter
I Mc Ca Néws s
http://www.gams.com/maillist/newsletter.htm
I Release List

A Search all GAMS Websites
http://www.gams.com/search.htm
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http://groups.google.de/group/gamsworld
http://www.gams.com/maillist/newsletter.htm
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A GAMS |\/|Od E| L] b rary Model Libraries @gE

I Example and user-contributed GAMS Model Library
models GAMS Test Library
i Very often used as templates GAMS Data Utiities Models
Practical Financial Cptimization Models

T  Tests for
A Solver robustness and correctness

A Backward compatibility

A GAMS Test Library
I Transparent and reproducible Quality Assurance Tests
I Tests for
A Solver correctness
A Special functions
A GAMS utilities
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Distributed Model Libraries

A GAMS Data Utilities Library

I Demonstration of the various utilities interfacing GAMS with other
applications
I E.g. gdxxrw, mdb2gms, sql2gms

A GAMS EMP Library
I Examples for the use of Extended Mathematical Programming

A Practical Financial Optimization Models
Models of the book

PRACTICAL NRNPRACTI CAL FI NANCI AL OPTI N
e A Library of GAMS Model so

by Consiglio, Nielsen and Zenios
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GAMSworId Model Libraries

GAMS World

Maintained libraries of established and varied set

The Worlds

CONE of both theoretical and practical test models:
GLOBAL
MINLP _
MPEC A CONELib
MPSGE A GLOBALLIb
Performance L.
Translation A LinLib
Search A MINLPLIib
Gontact A MPECLIib
A MPSGELIb
A PrincetonLib
A XPRESSLIib

A é
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Gams Data eXchange

Binary Data Exchange

Fast exchange of data

Syntactical check on data before
model starts

Data Exchange at any stage (Compile
and Run- tlme%

Platform Independent

RIIDr?Ct GDX interfaces and general

Scenario Management Support
Full Support of Batch Runs

To o Do T Do Do D>

GDX Tools

Invert |DE GDX Viewer

GDX
AP '\X GDXrank
GDX2HAR /
GAMS+—1 HAR2GDX
GDX2XLS = \‘ GDXmerge

GDXxrw /' \‘\ GDXdump

MDB2GMS  px(iff

GDXcopy




GAMS in Control

Direct GDX Direct GDX
Interface Interface

External Databas External Databas GUIs |

s Import Export
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Application in Control

GDX API

v

GDX API

GDX
Container

GAMS

|

(Executable / DLL)

Creating

Input

Call GAMS

GDX
Container

Reading
Solution




GDX GDX GDX
Container Container Container

{ GDX Container J [ GDX Container J
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A BDMLP, LS, and MILES
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A Glpk, Scip (academic only)
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GAMS/Convert

Model translation tool

I GAMS A other formats/languages
I Algebraic information still available

e.g.
A GAMS

A Jacobian / Hessian
A MPS / MPI

A NLP2MCP

A Chull

A C Evaluation routines




