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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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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

Interface Data Model Solver Interface
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Benchmarking is not glamorous ï

whereôs the novelty & publications?

ïMake the tools used public - ñopen-sourceò them

ïMake it a group project with high priority

Challenges



Challenges contôd

Benchmarking is time-consuming

ïCreate standard libraries of test problems, categorized 

for convenient access

ïAutomate 

Åthe creation of test scripts

Åthe collection of data

Åthe creation and display of statistics



Challenges contôd

Benchmark results can be subjective, misleading, or

hard to believe ïconclusions can be hard to draw.

ïOne can always make a certain solver look best.

Choices: Models and solver options?

ïTest libraries and automation reduce subjective 

element and make benchmarks reproducible, hence 

believable

ïAutomate the creation and display of statistics



Challenges contôd

The political baggage ïdomination vs. balance

ï Interesting benchmarks show dominance and therefore 

might discredit products

ïBenchmarks showing balanced results are less 

interesting
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Perspectives

GAMS User

- Which solver is the best for my model?

- Which solver shall I license?

- Is the solution returned by the solver indeed correct?



Which Solver?
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ÅGAMS/Bench
ï Benchmarks GAMS solvers

ï Creates problem matrix once and

gives it to all solvers

ï Creates trace files for visualization

ï Can call GAMS/Examiner to 

verify correctness of solutions

ÅGAMS/Examiner
ï produces an unbiased, independent report on the merit of points

ï Points may come from GAMS or a solver

ï tolerances can be adjusted, default is tight

ï Examiner only reports, it doesnôt fix

GAMS/Bench & GAMS/Examiner
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GAMS/Bench & GAMS/Examiner
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Perspectives

Solver Developer

- How does my solver compare to competitive products?

- Is my new version at least as good as the old one?



How does my solver perform?

ÅDifferent objectives

ïSolver robustness and correctness

ïSolver efficiency

ïQuality of solution (non-convex and discrete models)

ÅCollecting/creating models for this is not easy

ÅResults need to be reproducible to provide credibility

Ą Shared test libraries allow reproducible results



gamsworld.org

http://www.gamsworld.org



Performance World



Performance Libraries



Performance Analysis and Visualization 

for Efficient Reproducibility

ÅOnline server to facilitate performance testing and 
analysis/visualization

ÅResults sent via e-mail in HTML format
ïPlatform independent

ÅTools are GAMS independent !

ÅUp to 8 solvers can be compared concurrently

PAVER Server
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Models
Data 

Collection
Analysis & 

Visualization

Open Testing Architecture

GAMS
Models

Solve with
�µ�R�W�K�H�U�¶

systems

PAVER
Server

Solve with
GAMS

( traceopt =3)

Translate: 
GAMS/Convert


