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• New & Improved!!  40% faster than the previous version!!

• New company claims: “faster and more robust”

• Gunslinger mentality: fastest Simplex in the West.

• Most of us fall prey to this mentality

Vendor Performance Claims
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• Algorithmic research: theory and computation

– The theory can be verified

– What about the computation?

• Some computational studies are very well done, others 

less so.  How can we know which is which?

Published Computational Results

less so.  How can we know which is which?
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• Once a study is done, the inputs are not preserved.

• Permission to share may be required

• Many formats make communication difficult.

• Provider has little incentive/priority to share

Reuse of models/data is difficult
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• Real models = actual applications from users

• Refinement is typically done using user model libs

• Improvements are targeted at weak spots in existing 

codes identified by tests on user models

• Robustness testing also done using real models – it is 

Implementors need real models

• Robustness testing also done using real models – it is 

amazing what real users think to try!
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• Inputs: public test libraries available for download.

• Input translation: automated, using available tools

– Many input formats, necessary in some cases

– Worth avoiding if possible

• Result generation and collection

Solution: Reproducible studies

• Result generation and collection

• Optional: independent validation

• Analysis & Visualization of the results

• Reproducibility implies automation: recurring motif
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• New & Improved!!  40% faster than the previous version!!

• New company claims: “faster and more robust”

• Gunslinger mentality: fastest Simplex in the West.

• Most of us fall prey to this mentality

Vendor Performance Claims  (2)

• Reproducible tests help by

– Demonstrating what is faster (and what is not)

– Allowing independent verification of claims
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• Algorithmic research: theory and computation

– The theory can be verified

– What about the computation?

• Some computational studies are very well done, others 

less so.  How can we know which is which?

Published Computational Results (2)

less so.  How can we know which is which?

• Reproducible tests help by

– Allowing independent verification of claims

– Improving subsequent research, since the current 

status is better understood.

• New journal MP Computation will include evaluation 

and testing of software in the review process

10



• Once a study is done, the inputs are not preserved.

• Permission to share may be required

• Many formats make communication difficult.

• Provider has little incentive/priority to share

Reuse of models/data is difficult (2)

• Reproducible tests help by

– Using test libraries that are and stay available

– Using translation tools to share across different 

formats

– Providing incentive to share models via test libraries
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• Real models = actual applications from users

• Refinement is typically done using user model libs

• Improvements are targeted at weak spots in existing 

codes identified by tests on user models

• Robustness testing also done using real models – it is 

Implementors need real models (2)

• Robustness testing also done using real models – it is 

amazing what real users think to try!

• Reproducible tests help by

• Using test libraries that are and stay available

• Analyzing/visualizing the results
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• Bridges the academia-industry gap

• Collaborate on subjects of shared interest

• QA/Performance a large part of this effort

• Noteworthy items

– Collaboration raises the profile, the stakes, the 

GAMSWorld Overview

– Collaboration raises the profile, the stakes, the 

enjoyment

– Automation is a recurring theme – no drudgery, no 

fudge factor
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Performance World
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• PerformanceLib contains multiple libraries

– Different model types: LP, MIP, NLP, MINLP

– Different sources: clients, literature, other libraries

• Available as problem instances, not applications

– Helps disguise the source applications

Performance Libraries

– Helps disguise the source applications

– Proper input when doing solver tests
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Translation services
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• Generate scripts to run tests

– Includes commands to collect results via trace files

– Model libraries include tools/data for this

• Run the tests – have coffee/lunch/sleep/vacation

• Optional: examine/verify the results

Generating/Collecting Results

• Optional: examine/verify the results

• This phase is user-dependent

– A non-GAMS way could be quite different

• Maintain common inputs & outputs
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GAMS/Examiner

• Purpose: to make an unbiased, independent report on 

the merit of points

• Points may come from GAMS or a solver

– GAMS passes the previous solution as initial iterate

– Solvers pass solutions back to GAMS– Solvers pass solutions back to GAMS

• Useful during solver debugging – helps pinpoint 

problems

– Most checks are obvious – almost insultingly so

– Updated as new ways to pass bad points are 

discovered

• Does checks on the scaled and unscaled (orginal) model

• All solution tolerances can be adjusted, default is tight

• Different points can be checked – no obvious right 

choice



• Done via PTOOLS

• Inputs text files (CSV), outputs HTML

• Tools can be run online or locally

• Robustness tools: Solver Square Utility, a cross-

comparison of different solver outcomes

Analysis/Visualization of results

comparison of different solver outcomes

• Efficiency/speed tools

– Time summary: cross-comparison of time used

– Performance profiles

20



Open Testing Architecture

Solve with

“other” 

systems Web

Translate: 

GAMS/Convert

Can use Performance World tools

GAMS

Models

systems

PAVER

Server

Web

Web

III. Analysis &

Visualization

Solve with

GAMS

II. Data 
CollectionI. Models



• file:///C:/charleston/minlp/local_MINLP%20benchmarks%

20from%2029.09.2008.htm

• Demo not working?  See the next slides.

• Also see http://www.coin-or.org/GAMSlinks/benchmarks/

Performance Tools Demo
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PAVER: Solver Square 



PAVER: Square (cont.) 



PAVER: Solver Resource Time



PAVER: Resource Time (cont.)



Profiles (best resource time)



• Components/tools are downloadable:

– www.gamsworld.org/performance

– PAVER server: 

www.gamsworld.org/performance/paver

• We ask & encourage you to use these tools

Next steps

• We ask & encourage you to use these tools

• We are all better off sharing tools

• Collaborators welcome!
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