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Agenda
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Background and Motivation

Performance World is:

! devoted to all aspects of performance 
testing of solvers for mathematical 
programming problems

! a forum for discussion and 
dissemination of information and tools 
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Background (cont.)

Driven by user needs:
! Finding the most reliable way to solve a 

proprietary or classified model

! Testing a new algorithm against a set of 
existing test problems and competing 
approaches

! Reproducibility of quality assurance results



5

Background (cont.)
Concerned with:
! Solver performance under default solver options

! Solver performance under advanced solver options

Application
Driven 

User

Algorithm
Driven 

User

Performance World
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Performance World

Performance World provides:

! Uniform access to a comprehensive set of 
established and new test problems

! Automation tools for collecting performance 
measurements 

! Tools for analyzing and visualizing test results 
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Performance World
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Libraries

Test cases:

! Widely available collection of standardized 
test instances:

! MIPLIB, NETLIB, MacMINLP, COPS, etc.

! Client models
! In scalar format to hide proprietary data
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Libraries (cont.)

A collection of libraries from GAMS World:

! LINLib: LP and MIP

! GlobalLib: NLP

! MINLPLib: MINLP

! MPECLib: MPEC

Models being added continuously…
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Libraries (cont.)

Model pages:

! Browse models by author, size, origin

! Contain model statistics

! Solution points

! References and original source
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Libraries (cont.)
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Libraries (cont.)
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Performance Tools

! Data collection tools
! Automatic collection of solution and statistics

! Data analysis tools
! Standard quality and performance measurements
! Analysis and visualization

! PAVER Server for automation
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Data Collection Tools

! Automatic GAMS batch file creation:
! GAMS routine (or)
! Online using PAVER Server

! Statistics collected in trace files:
! Model statistics
! Non-default input options
! Solver and solution statistics

! Resource time
! Iterations 
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Data Analysis Tools

Analysis tools which compare:
! Solver robustness

! Optimal, feasible, unbounded, infeasible, fail

! Solver efficiency
! Resource time

! Quality of solution
! Objective function values
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Data Visualization Tools

Performance Profiles:

! A function of τ showing probability of success given τ
times minimum solver time 

! Plot combines robustness and efficiency information
! Can be used online using PAVER Server
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PAVER Server for Automation

! PAVER (Performance Analysis Automation & 
Visualization for Effortless Reproducibility)

! Online server provides tools for
! Automatic GAMS batch file creation
! Automatic performance analysis and visualization
! Results available online and via e-mail
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PAVER Server (cont.)
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Links / Other

Performance World provides links to:

! Other model libraries
! Benchmarks performed by others
! Benchmarking references
! Related performance resources
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Some Links 
Benchmarks
! Benchmarks of Free and Commercial Optimization Software by Hans D.

Mittelmann
! Benchmarking solver for interactive use on NEOS
! Benchmarking with performance profiles using the COPS test set

Model Collections
! COPS: Large-Scale Optimization Problems (nonlinear): 

! COPS models and benchmarking at Argonne National Laboratory
! COPS models in GAMS (No.229-245)

! CUTEr: Constrained and Unconstrained Testing Environment, revisited: 
! CUTEr models at Rutherford Appleton Laboratory

http://plato.la.asu.edu/bench.html
http://plato.la.asu.edu/bench.html
http://plato.la.asu.edu/bench.html
http://plato.la.asu.edu/bench.html
http://www-neos.mcs.anl.gov/neos/solvers/MULTI:BENCHMARK-AMPL/
http://www-neos.mcs.anl.gov/neos/solvers/MULTI:BENCHMARK-AMPL/
http://www-unix.mcs.anl.gov/~more/cops/
http://www-unix.mcs.anl.gov/~more/cops
http://www.gams.com/modlib/libhtml/seqindx.htm
http://cuter.rl.ac.uk/cuter-www
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Conclusions

Our Goals:
! Uniform access to a comprehensive set of 

established and new test problems 

! Automation tools for collecting performance 
measurements 

! Tools for analyzing and visualizing test results 

! Enable users to reproduce performance results

! Automation via the performance analysis 
automation server (PAVER)
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