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GAMS at a Glance

Algebraic Modeling System

• Facilitates to formulate 

mathematical optimization 

problems similar to algebraic 

notation

Simplified model building

• Provides links to appropriate state-

of-the-art external algorithms

Efficient solution process
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GAMS at a Glance

General Algebraic Modeling System

• Roots: World Bank, 1976

• Went commercial in 1987

• GAMS Development Corp.

• GAMS Software GmbH

• Broad academic & commercial 

user community and network
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GAMS at a Glance

General Algebraic Modeling System 

• Algebraic Modeling Language

• 25+ Integrated Solvers

• 10+ Supported MP classes

• 10+ Supported Platforms

• Connectivity- & Productivity Tools

• IDE

• Model Libraries

• GDX, Interfaces & Tools

• Grid Computing

• Benchmarking

• Compression & Encryption

• Deployment System

• …
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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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• Platform independence 

• Open architecture and interfaces to other systems

• Balanced mix of declarative and procedural elements 
– Declaration of Sets, Parameters, Variables, Equations, Models,

– Procedural Elements like loops, if-then-else, …

• Layers of separation

GAMS’ Fundamental concepts
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Interface Data Model Solver Interface



GAMS’ Fundamental concepts
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• Different layers with separation of
– model and data

– model and solution methods

– model and operating system

– model and interface

 Models benefit from
– advancing hardware

– enhanced / new solver technology

– improved / upcoming interfaces to other systems

Interface Data Model Solver Interface
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Benchmarking is not glamorous –

where’s the novelty & publications?

– Make the tools used public - “open-source” them

– Make it a group project with high priority

Challenges



Challenges cont’d

Benchmarking is time-consuming

– Create standard libraries of test problems, categorized 

for convenient access

– Automate 

• the creation of test scripts

• the collection of data

• the creation and display of statistics



Challenges cont’d

Benchmark results can be subjective, misleading, or

hard to believe – conclusions can be hard to draw.

– One can always make a certain solver look best.

Choices: Models and solver options?

– Test libraries and automation reduce subjective 

element and make benchmarks reproducible, hence 

believable

– Automate the creation and display of statistics



Challenges cont’d

The political baggage – domination vs. balance

– Interesting benchmarks show dominance and therefore 

might discredit products

– Benchmarks 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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• GAMS/Bench
– Benchmarks GAMS solvers

– Creates problem matrix once and

gives it to all solvers

– Creates trace files for visualization

– Can call GAMS/Examiner to 

verify correctness of solutions

• GAMS/Examiner
– produces an unbiased, independent report on the merit of points

– Points may come from GAMS or a solver

– tolerances can be adjusted, default is tight

– Examiner only reports, it doesn’t 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?

• Different objectives

– Solver robustness and correctness

– Solver efficiency

– Quality of solution (non-convex and discrete models)

• Collecting/creating models for this is not easy

• Results need to be reproducible to provide credibility

 Shared test libraries allow reproducible results



gamsworld.org

http://www.gamsworld.org



Performance World



Performance Libraries



Performance Analysis and Visualization 

for Efficient Reproducibility

• Online server to facilitate performance testing and 
analysis/visualization

• Results sent via e-mail in HTML format
– Platform independent

• Tools are GAMS independent !

• Up 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

‘other’

systems

PAVER

Server

Solve with

GAMS

(traceopt=3)

Translate: 

GAMS/Convert



PAVER Trace File
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PAVER Server - Tools
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• Solver square summary
Cross comparison of solver outcomes of two solvers

• Resource time summary
Cross comparison of solver resource times of two 
solvers

• Performance profile summary 
Visualization

• …

FYI: The benchmark used for illustration is a benchmark between   
CBC and SCIP done by Stefan Vigerske (Feb 2010) 
see http://www.coin-or.org/GAMSlinks/benchmarks/

http://www.coin-or.org/GAMSlinks/benchmarks/
http://www.coin-or.org/GAMSlinks/benchmarks/
http://www.coin-or.org/GAMSlinks/benchmarks/


PAVER Server – Tools cont’d

33



PAVER - Solver Square Summary
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PAVER - Solver Square Detail
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PAVER Server – Tools cont’d
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PAVER – Resource Time Summary
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PAVER – Resource Time Detail

38



PAVER – Performance Profile Summary

• Cumulative distribution function for a performance metric

• Performance metric: ratio of current solver time over best 
time of all solvers 

• Intuitively: probability of success if given t times fastest 
time (t=ratio)



PAVER – Performance Profile Summary cont’d
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PAVER – Performance Profile Summary
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Perspectives

GAMS – Software Quality Assurance

- Do we meet our standards?

- Is our new distribution backward compatible?

- What is the impact of new implementation of parts of 

the GAMS system?



• Software configuration management (SCM)
– All activities related to version control and change control 

 Version control via remote SVN server

 Bug tracking via remote TRAC server 

• Quality control and testing
– Focus on the quality of product within each phase of the software 

development lifecycle

– Objective: identify and remove defects

throughout the lifecycle, as early as possible

 Public Test Libraries 

 Performance comparison tools

 Solution verification tools

 Proactive Software Development Lifecycle

Key components of SQA
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Nightly Builds 
and Tests

Alpha 
Builds 

(‘trunk’)

Beta 
Builds 

(‘branch’)



Proactive Software Development Lifecycle
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From: John Hooker <john@hooker.tepper.cmu.edu>

Key benchmarking issues to be addressed:

1. How are representative problem instances selected?

2. How are algorithmic parameters/settings adjusted, 

without tuning the software to a particular set of 

benchmark instances?

3. How are parameters/settings adjusted when comparing 

software packages, without favoring one over the 

other?

4. How do you control for different computing platforms?

5. How are test results used to improve the software?

6. Other issues you think are important.

mailto:john@hooker.tepper.cmu.edu


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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