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Introduction

• Background
• Change in User Focus
• Viewpoints and Incentives
• Quality Assurance
• www.gamsworld.org
• Future
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GAMS Overview

• Started as a Research Project at the World 
Bank in 1976

• GAMS went commercial in 1987
• Opened European Office in Cologne, 

Germany in 1996
• 10,000s of customers in over 100 countries
• Unique position between the academic and 

commercial world
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Basic Principles

• Separation of model and solution methods

• Models is a data base operator and/or object

• Balanced mix of declarative and procedural    
approaches

• Computing platform independence

• Multiple model types, solvers and platforms
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Solvers/Platforms
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Change in Focus
Computation   
Past

• Algorithm limits 
applications 

• Problem representation 
is low priority

• Large costly projects
• Long development 

times
• Centralized expert  

groups
• High computational 

cost, mainframes
• Users left out

Model         
Present

• Modeling skill limits
applications

• Algebraic model 
representation

• Smaller projects
• Rapid development
• Decentralized modeling 

teams
• Low computational 

cost, workstations
• Machine independence
• Users involved

Application
Future

• Domain expertise 
limits application 

• Off-the-shelf graphical 
user interfaces

• Links to other types of  
models

• Models embedded in 
business applications

• New computing 
environments

• Internet/web
• Users hardly aware of 

model
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Conflicting View Points

• Research Priorities and Incentives

• Numeric and Symbolic Software

• User Risk

• User Focus

• Quality Assurance
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GAMS Model Library
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Author Index
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GAMS World Home Page
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Purpose of GAMS World

…a web site aiming to bridge the gap between academia and industry by 
providing highly focused forums and dissemination services in 
specialized areas of mathematical programming. 

Substantial progress in the 1980s and 1990s …. application of these tools  
less than expected …. abstraction, expression, and translation of real 
world requires highly specialized and domains specific knowledge … 
process of acquisition and dissemination of this knowledge is complex 
and poorly understood…process of transforming a new algorithm into a 
reliable and effective solution system is a slow and expensive…helping 
with the collection and dissemination of domain specific information and 
knowledge that is outside the established channels because of its content 
or form. 
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Global Home Page
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MINLP Home Page
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MPEC World Home Page
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MPSGE Home Page
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Performance Home Page
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Translation Services
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Global Editorial Board
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GLOBALLib 
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GLOBALLib Model 
Statistics
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Model Credits
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Client Models
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Sample ‘scalar’ model (1)
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Sample ‘scalar’ model (2)
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Sample ‘scalar’ model (3)
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Point Information
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Mailing List
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Translation Service
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LGO Example
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Lingo Example
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Research v.Commercial Codes

• Run in “expert mode” tuned by the 
developer for a particular problem

• User wants to solve his business problem 
and wants to treat the solver as a black box

• Solver has to work decently in all cases
• Even if the algorithm fails, the solver has to 

be “fail-safe”
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QA Tests for Reducing Risk

• Replication of quality assurance results
critical factor for establishing a new solver 
technology in the commercial world

• Non-reproducible tests damage the 
reputation of a solver

• Requirement: low cost replication of such 
results by an independent auditor



33

Effective Testing

• Test cases
– Widely available collection of standardized test 

instances

• Data collection tools
– Automatic collection of solution and statistics
– Capture test environment setting (hardware, software)

• Data analysis tools
– Standard quality and performance measurements
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Open Testing Architecture

GAMS
Models

AMPL,MINOPT,…

Models

CONVERT/
GMS2XX

GAMS
System

ASCII 
Import/Export

Web

GAMS
Or Web

Custom
Analysis

Collect Trace
Information

“Solve”

PAVER

GAMS Trace
Facility

GAMS
Solve

GAMS Trace
Analysis



35

Performance Tools
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PAVER Web Submission
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CONOPT3 Performance 
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Trace Facility ASCII Interface
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Conclusions

• Commitment to quality assurance in the 
optimization world (critical for success in the 
commercial environment).

• Helped GAMS to transform an expensive and 
unpopular activity into an asset. 

• Presentation with all examples (will be) available at 
http://www.gams.com/presentations
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