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Background and Motivation

Performance World Is:

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

s a forum for discussion and
dissemination of information and tools



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



Background (cont.)

Concerned with:

= Solver performance under default solver options

Performance World

= Solver performance under advanced solver options



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

6



Performance World

| -
g 3

Editorial Board

Performancelib

Performance Tools

Performance List

Related Links

Search

Contact

Performance World

Welcome to the Performance World!

Ferdomance World 1= a foram for discussion and dhssemmation of infermation and teols abot all aspects of performeance testing
af mathematcal programemng problems, Ths warld has been established o response to user demands for independent and
reproducible performance results,

Cwrerall performance highly depends on problem formulabion, solver, and g parameters O performance tools are designed
to zerve the ddferent needs of our uzer commuraty. One uger may be mierested 1 Goding the most rebakle wray to solne a
propostary or classiied model On the other hand, an academoc researcher may be mterested in testng a new algonthm agamst a
gef of emslmg test problems and competmg approaches The mam features are

» Tpform access to a comprehensiee set of established and newr test problems
L] J‘I.Iﬂl::ﬂ'l'liﬂi':m I.DﬂIE rDT I:I:-"Hl:tinll-l; pt!rfn:hl::rl:lim.-::r! [MeASUTements

o Tools for analtyrsnge and wsualineg test reculbs

What's New:

# Try our cnline PAVEE Server for astomated performance analysts and batch fle creation
o IMewr tasls for analyming non-conves or cheerete modsls

o MMINLE type models from the MIMNLE Wordd have been added to the Pedomancelds A hobenal (Augost, 20025




Libraries

Test cases:

= Widely available collection of standardized
test instances:

« MIPLIB, NETLIB, MacMINLP, COPS, etc.

= Client models
= In scalar format to hide proprietary data



Libraries (cont.)

A collection of libraries from GAMS World:
= LINLib: LP and MIP

= GlobalLib: NLP

= MINLPLib: MINLP

= MPECLib: MPEC

Models being added continuously...



Libraries (cont.)

Model pages:

= Browse models by author, size, origin
= Contain model statistics

= Solution points

= References and original source
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lerarles (cont )
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Libraries (cont.)

firks

Sddress -éj hitkp: oo ganreworid o gimindn miniplbf4stufen. hitm

4stufen.gms:
Reference:

o GAME Drevelopment, GAMS Sofiveare Chent Models.
Paoint: p1

Best knoam point: ] with vahe 11632% 7000

7 HRINLP written by GAMS Convert at 04/17/01 16:35:04

k3

¥  Eguation counts

il Totcal E £ L H 24

® 9o =25 4 o fa a

s

T Warisbhls counts

x x b i s1= i3 =1 51
T Total pont  hinary integer =051 202 soont =int
ol 150 12 15 ] o a 8] &
* FX O o a N o a 8] O
u

T HMonzero Cownts

= Total const HL DLL

¥ 315 232 &7 g

w

®

Solve m using FINLPE minimizing ohivsr:

Varisbles X1, X2,X3,¥X43,X5,%6,X7,%X08, %9, %10, x311,x1z,x13, x14,x15, %16, x17,x18,x19
SHED, M21 , wE22, 23, H24 K20, K20, K2V, K28, ¥2T, w30, w31, w32, ®33, 139, w35, x5
LHIT, NI, N30, N0, w31 K92, X483, K29, NS5, 96, ¥97, x48, w49, x50, X501, x52 . x53
LH5Y, w55, wEE, ¥ET  vEE x50, 80, w01, 62, xE3 , ¥Ed, eSS NES, RET,, W68, w85, w70
LETL, ¥TE, RT3, T NS RTe  xTV L, TR, 75, v B0, B, WE2 A3 _ XE8%, ¥B85, x86, ¥87

[

£] Dore B Internet



Performance Tools

s Data collection tools
= Automatic collection of solution and statistics

= Data analysis tools

« Standard quality and performance measurements
= Analysis and visualization

s PAVER Server for automation
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Data Collection Tools

s Automatic GAMS batch file creation:

= GAMS routine (or)
= Online using PAVER Server

s Statistics collected In trace files:
= Model statistics
= Non-default input options

= Solver and solution statistics
= Resource time
= lterations
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Data Analysis Tools

Analysis tools which compare:

= Solver robustness
= Optimal, feasible, unbounded, infeasible, falil

= Solver efficiency
= Resource time

= Quality of solution
= Objective function values
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Data Visualization Tools

Performance Profiles:

= A function of T showing probability of success given t
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-mall
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PAVER Server (cont.)

Eddress é:_ihi:tp:,l?uw.gmwﬁ.—xg}pmfmmce}i}ava{mmmsss_mm.ﬂm - G (E o
-
PAVER - Performance Analysis Web Submission Tool
The Perdformance Analysis and Visualization for Effortless Reproducability Server (PAVERD web-subrmission ool runs the Perforrnance Tool
pprocess gims #nd refsms the resifis as a Ap fle abachment via e-mail. Users can also view resids online . Lsers inpaf fwir data in e form
of race Mes {GAMS traceopt=3} See the Tracefle Section for defails conceming ihe ace file formatl
The FAVER performancs anaysis ool is GAMS independent. User who wish to use PAVER with non-GARMS sobiers can do =0 | &5 dong as
the data files submitied are in the raceopt=3 format as described in the Tracehile Seciion.
I users wish 1o rename soheers intheir race fles, they can enter a new solver name in the Haname salverfield This is espacalty useful § a
single solver with several different options s analzed . Inthis case all the trace files may have the same sobeer name Users can rengme the
solver to reflect the different options used.
For more infoimalion see the PAVER - Performance Anabysis Web Submission Teol infomaliion seclion.
Email Address (required): beck@oiato iz asuedy .
Submit trace file: Rename solver:
Trace 1 {required) Cigamsprojectsipworldplibishiod| Browse . | |(COMNOPT?
Trace 2 {required) Clgemsprojectsipworidipiisbit | Browse.. | KNTRO opt1 |
Trace 3 Cigamsprojecs\pwoldpitishibt] Browse . | 110G dedaid
Traced | { Browse_. |
Trace s { Browse.. | | ]
Traced ! Browse.. | B ne
Trace 7 | Browse... |
Trace s |{_Browse_ |
{ SubmitTraceFiles | [ ClearFomn |
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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

s Benchmarks of Free and Commercial Optimization Software by Hans D.
Mittelmann

s Benchmarking solver for interactive use on NEOS
s 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 (N0.229-245)

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

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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