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GAMS at a Glance

5 gamside: D:\support\eva.gpr N [=1 |
Fle Edt Search Mindows Ubiitiss Help
|| 3] > = BT 3w
ED:\supportid =[O0~
chartdat.gms  chartdata gds | testchart gch testohart goh
Stitle Create an example GDX file for the |
3. . r‘ N 30‘
: StockData
GAMS F 104 —IBM
1 —DELL
sstitle data for single lines, bars, pief 10 HP
set years / y1398=y2005 /Y
parameter YearDataA(years), YearDataB(year: 102 —SUN
D:
St £ 0:\supportic =0/
ﬂear‘Dz chaitdata.gdx
1 -
SstitT EmrylSymbuI |Type|D\m|NrE\em |j StockData
set
param 10 GanttData  Par | 3 4 Plane Index (empty) ‘
scala
Tren #|Paints Par | 2 200 [aTiEm [x0|38742 5472285417 ii
LDDE(K &/ Scatter2D Par 2 40 0 100
o
po | O ScattersD Par | 2 60 DELL[x0| 38742 6472285417 v \A/V
x 1 13 ScenarioData Par 2| 136,000 0 100 T T T T
0 ¥ v 38,780 38,800 38,820 38,840
m HP  [x0|38742 5472285417
sstit’| 11 Sudface Par | 2 2500
set y0 100
SVectoD |Par | 2 8 SUN [0| 38742 5472285417 Surface
6/Vector2Db  Par 2 80 0 oot
TVectordD  Par | 2 120 [l [l 56743 sar22eEaT |
1 YearDataA  Par 1 8 1
Reset v Sgueez
2 YearDataB Par | 1 3 —I Decimals
Sart | | Max .
3 YeaDataC  Par | 1 3 = Ordering: 1
o (=l
t:handa(l
0.5
--- Job chartdat.gms Start 05/05/06 13:08:00 0.4
GAMS Rev 145 Copyright (C) 1987-2006 GAMS Development. A1l right
Licensee: Franz Nelissen 5051012/
GAMS Software GmbH 0.3+
- Starting compilation
- chartdat.gns(133) 3 Mb 024
- Starting execution
- chartdat.gms(126) 7 Mb
- Putfile f D: ruppurt tertchart gch 0.1
Status: Normal complet
-~ Tob chartdat.gns Seop 03/05/06 13:08:01 elapsed 0:00:01.422
4 |
2011
| 024 i 150
Close GpenLog | T Summaryonly  Update 52 55 sB 512 316 BZU 524 528 332 536 540 545 345
K] ]

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




GAMS at a Glance
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chartdat.gms  chartdata gds | testchart gch testohart goh

5titTe Create an example GDX Tile for the
J r‘ N 30‘

1

StockData

F 104
1
Sstlﬂe data for single lines, bars, piej 10
s / yl395%y2005 /1
paramEtEr VearDataA(years). VearDatab(year:| qgz

il

earD:

Rl - D: \support | chart
ﬂear‘Dz chaitdata.gdx

=10l x|

Loeie: [Enty[Symbol__[Type[Dim[Nr Elem Iﬂ StockData
et
fm?,,“ 10 GanttData  Par | 3 14 Plane Indsx (smpty) ‘
Scala
Tren #|Points Par | 2 200 [aTiEm [x0|38742 5472285417 ii
L“g(‘ & Scatter2D Par 2 40 o 100
0
por | 9 ScattersD  Par | 2 60 DELL (0| 38742 5472285417 v \A/V
x 1 13 ScenarioData Par 2/ 136,000 0 100 T T T T
b O v 38,780 38,800 38,820 38,840
i HP  [x0|36742 5472285417
sstit’| 11 Suface  Par | 2| 2500
eet o0 100
SVectoD |Par | 2 8 [SUN [x0|38742 £472285417 Surface
6/Vector2Db  Par 2 80 0 1008
TVectordD  Par | 2 120 [l [l 56743 sar22eEaT |
1 YearDataA  Par 1 8 '
Resst v Sgueez
2 YeaDataB  Par | 1 3 —I Ejilmh:jl‘s
lax
3 YeaDataC  Par | 1 8 = Sot | Ordering: 1
active proces =10 0.6
t:handa(l 05

--- Job chartdat.gms Start 05/05/06 13:08:00

GaMS Rev 145 Copyright (C) 1987-2006 GAMS Development. A1l right

Licensee: Franz Nelissen 5051012/
GAMS Software GmbH

- Starting compilation

chartdat. gns (133) 3 Mb

Starting execution

chartdat.gms(126) 7 Mb

Putfile f D: \cuppurt\tectchart gch

Status: Normal complet

-~ Tob chartdat.gns Seop 03/05/06 13:08:01 elapsed 0:00:01.422

4 |

Close Openlog | I Summary only v Update

014

0.2

52 55 sB 512 316 BZU 524 528 332 536 540 545 345
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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




GAMS at a Glance

— General Algebraic Modeling System

B e ﬂﬂ
B -0

pr Foee « Algebraic Modeling Language

Sﬁiﬂe Create an example GDX file for the . r‘ = @ @ 30‘
e e « 25+ Integrated Solvers
F jol| 104 ool
T is Vo I « 10+ Supported MP classes
i 10+ Supported Platforms

Lot [Enty[Symbol |TVDE|D‘m|NfE‘“”|ﬂ StackData

1YeaDataA  Par
2YeaDataB  Par
3 YearDataC  Par

3 ﬂl Decimals |7swggzi

Sart | L] max

set - - - -
fem | 0Geiom a3 P e » Connectivity- & Productivity Tools
sealatl 4 points Par | 2| 200
Tores 1iBM [x0| 38742 5472285417 ii
LDDE(K & Scatter2D Par 2 40 o 100 I o I D E
G
por | 9 ScattersD  Par | 2 60 DELL (0| 38742 5472285417 v \A/V
x 1 13 ScenarioData Par 2/ 136,000 0 100 T T T T
g v 38750 3,300 38,320 38,540 . .
1 P [x0| 38742 5472285417 °
Sstit'| 11Sufaca  Par | 2 2500
et 0 100
5 Vector2D Par 2 80 SUN |x0|38742 5272285417 Surface
et B o — ] « GDX, Interfaces & Tools
TVectordD  Par | 2 120 [l [l 56743 sar22eEaT | z
,
,
,

» Grid Computing
» Benchmarking

3 = Ordering: 1

M= e
0.5

chartclat |

--- Job chartdat.gms Start 05/05/06 13:08:00

. .
GaMS Rev 145 Copyright (C) 1987-2006 GAMS Development. A1l right 04 )
Licensee: Franz Nelissen 5051012/
GAMS Software GmbH 0.3
- Starting compilation
chartdat.gms (133) 3 Mb 024

Starting execution
chartdat. gns (126) 7 Mb
Putfile f D: ruppurt tertchart gch 0.1

* Deployment System

Status: Normal complet
-~ Tob chartdat.gns Seop 03/05/06 13:08:01 elapsed 0:00:01.422

4 |
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[ 024 il 150

Close GpenLog | T Summaryonly  Update 52 55 sB 512 316 BZU 524 528 332 536 540 545 345
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GAMS at
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3 gams support\eva.gpr
Fle Edit Search ‘Windows Utiities Help

T =

3 p:\support\chartdat.gms {3 D:\support \testchart.gch M [=[=
chartdat.gms  chartdata gds | testchart gch testohart goh
SEitle Create an example GOX f1le for the .
i _ . Mesads|K
= Create gdx file for charting demoy
The generated gdx file can be used to fo
% StockData
= GAMS Development Corporation, Formulatiof| 104 —IBM
- —DELL
Sstitle data for single Tines, bars, pie 10 HP
years / y1998=y2005 /1
paraneter YearDataA(years), VearDataB(year:| 1oz —SUN
D ——— -0l
ﬂear‘Dz chaitdata.gdx
! 1 EmrylSymboI |Type|D\m|NrE\em |ﬂ StockData
10 GantiData Par =~ 3 4 Plane Index (empty) ‘
#|Points Par 2 20 Kem [o|serazearazesity = )
8Scatter?d  Par | 2 4D |
o 100 i \'
9|Scatter3D _ |Par | 2 60 DELL[x0|38742 5472285417 \,\/
13| ScenarioData Par 2| 136,000 0 100 T T T T
v 38,780 38,800 38,820 38,840
HP  |x0|38742 5472285417
11|Surface Par 2| 2500 0 100
SVectordD |Par | 2) &0 SUN [x0| 38742 5472285417 Surface
6/Vector2Db  Par 2 80 0 oot
TVectordD  Par | 2 120 [l [l 56743 sar22eEaT |
1 YearDataA  Par 1 8 e FSqueezl
esel <)
2 YearDataB Par | 1 3 ch"mas
lax
3 YeaDataC  Par | 1 8 =f| Sott | Ordering: 1
5] od]
t:handa(l
0.5
——- Job chartdat.gms Start 05/05/06 13:08:00 044
GaMS Rev 145 Copyright (C) 1987-2006 GAMS Development. A1l right
Licensee: Franz Nelissen 5051012/
AMS Software GmbH 0.3
-~ Starting compilation
-—- chartdat.gns(133) 3 Mb 024
Starting execution
chartdat. gns (126) 7 Mb
Putfile f D: \suupm‘t\testchar‘t gch 0.1
Status: Normal complet
-~ Tob chartdat.gns Seop 03/05/06 13:08:01 elapsed 0:00:01.422
4 |
0.1
I A —— 150
Close GpenLog | T Summaryonly  Update 525588 s12516 820 524 BZB $32236 540 s45s49
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25+ Integrated Solvers




GAMS at a Glance

Egams

- 0+ Supported classes
Fle Edit Search ‘Windows Utiities Help
= e 1 |- || |
3 p:\support\chartdat.gms {3 D:\support \testchart.gch ]
chartdat.gms  chartdata gds | testchart gch testohart goh
St'\‘ﬂe Create an example GDX Tile for the .
r‘ = 30‘
= ['Ea e gdx file for charting demof
* The generated gdx file can be used to fo
:% StockData
= GAMS Development Corporation. Formulatiol| 104 4 | —IBM
“q —DELL
sstitle data for single lines, bars, pief 10 Hp
set years / y1398+y2005 /Y
parameter YearDataA(years), YearDataB(year:| qg2 —SUN
m
S T — 51X
ﬂEBFDz chaitdata.gdx
Dotier EmrylSymboI |Type|D\m|NrE\em|j StockData A e
10 GantiData  Par 3 Plane Index (empty) ‘ m
i #|Paints Par | 2 200 [aTiEm [x0|38742 5472285417 !
§ Scatter2d  Par | 2 a0 |
HY vo 100 \y y
+| 3Scatterdd  Par | 2 60 DELL[x0|38742 5472285417 \,\/
13| ScenarioData Par 2| 136,000 0 100
- - v 38 750 38 BUU 38 820 38 340
0 HP [x0[38742 5472285417
1 11 Surface Par 2 2500
et o 100
SVectoD |Par | 2 8 [SUN [x0|38742 £472285417 Surface
6/Vector2Db  Par 2 80 0 oot
TVectordD  Par | 2 X0 folen [l se743 sarzzeeait il
1 YearDataA  Par 1 8 e " Squeez
esel <)
2 YearDataB Par | 1 3 ch"mas |
. lax
3 YeaDataC  Par | 1 8 =f| Sott | Ordering: 1
5] od]
t:handa(l
0.5
--- Job chartdat.gms Start 05/05/06 13:08:00 0.4
GAMS Rev 145 Copyright (C) 1987-2006 GAMS Development. A1l right
Licensee: Franz Nelissen 5051012/
GAMS Software GmbH 0.3+
-—- Starting compilation
--- chartdat.gms(133) 3 Mb 024
Starting execution
chartdat. gms (126) 7 F f &
Putfile f D: \suupm‘t\testchar‘t gch 0.1
Status: Normal complet i
--- Job chartdat.gms Stop DS ’DS /06 13:08:01 elapsed 0:00:01.422 d
1| | § i
014 i
I 024 180
Close GpenLog | T Summaryonly  Update 52 55 sB 512 316 BZU 524 BZB 332 536 540 545 345
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GAMS at a Glance

10+ Supported Platforms

3 gams support\eva.gpr N [= ]
Fle Edit Search ‘Windows Utiities Help

= e T T - | |

5 0:\support \chartdat.gms [ =\ support \testchart.gch -1of =
chartdat.gms  chartdata.gdy | testchart goh testchart.gch

5t1ﬂa Create an example GOX file for the .
r‘ i 30‘
Nreate gdx File for charting demof
The generated gdx file can be used to fo
% StockData
= GAMS Development Corporation, Formulatiof| 104 4 [—1BM
- —DELL
Sstitle data for single lines, bars, pie] 10 Hp
years / y1998=y2005 /1
paraneter YearDataA(years), VearDataB(year:| 1oz —SUN
o T — il
ﬂEBFDz chaitdata.gdx
! 1 EmrylSymboI |Type|D\m|NrE\em |j StockData
10 GanttData  Par | 3 Plane Index (empty) ‘
4|Points Par 2 A0 [aiem [o[seraz arazesatt
8 Scatter2D  Par 2 40
vo 100 \ Y
9|Scatter3D _ |Par | 2 60 DELL[x0|38742 5472285417 \,\/
13 ScenarioData Par 2| 136,000 0 100
v 38 750 38 BUU 38 520 38 340
HP  |x0|38742 5472285417
11 Surface Par 2 2500 0 100
5 Vector2D Par 2 80 SUN |x0|38742 5472285417 Surface
6 Vector2Db  Par 2 80 0 oot
TVectordD  Par | 2 X0 folen [l se743 sarzzeeait il
1YeaDataA  Par 1 8 e " Squeez
esel <
2 YeaDataB  Par | 1 3 ch"mas
lax
3 YeaDataC  Par | 1 8 =f| Sott | Ordering: 1

5] 6]

chartclat |

0.5
--- Job chartdat.gms Start 05/05/06 13:08:00 044
GaMS Rev 145 Copyright (C) 1987-2006 GAMS Development. A1l right
Licensee: Franz Nelissen 5051012/
AMS Software GmbH 0.3
--- Starting compilation
--- chartdat.gms(133) 3 Mb 024

Starting execution
chartdat. gns (126) 7
Putfile f D: \suupm‘t\testchar‘t gch 0.1
Status: Normal complet

--- Job chartdat.gns Stop nsfns/ns 13:08:01 elapsed 0:00:01.422

4 |

014

[ 024

Close GpenLog | T Summaryonly  Update 52 55 sB 512 316 BZU 524 BZB 332 536 540 545 345
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GAMS’ Fundamental concepts

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

> Interface> Data > Model > Solver > Interface>
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GAMS’ Fundamental concepts

« Different layers with separation of
— model and data
— model and solution methods
— model and operating system
— model and interface

-2 Models benefit from

— advancing hardware
— enhanced / new solver technology
— improved / upcoming interfaces to other systems

> Interface> Data > Model > Solver > Interface>
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User
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Challenges

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

— Make it a group project with high priority



Challenges cont’d

— 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

— 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

— Interesting benchmarks show dominance and therefore
might discredit products

— Benchmarks showing balanced results are less
Interesting
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GAMS
I Benchmarking - Challenges
Benchmarking - Perspectives
L

Solver Developer

— GAMS - Software Quality Assurance



Perspectives

- Which solver is the best for my model?

- Which solver shall | license?

- Is the solution returned by the solver indeed correct?



AL LA L L L

LP MIP NLP MCP MPEC CNS DNLP MINLP QCP MIQCP Stoch. Global
AIPHAECP v v
BARON 9.0 v v v v v v v v
EDMLP v v
COIN-OR v v v v v v v v
CONOPT 3 v v v v v
CPLEX 1211 v v v v
DECIS v v
DICOPT v v
GUROBIL 3.0 v v
ENITRO 6.0 v v v v v v
LINDOGLOBAL 6.0 v v v v v v v v
LGO v v v v v
MILES v
MINOS v v v v
MOSEK 6 v v v v v v
MPSGE
MSNLP v v v v
NLPEC v v
OQNLP v v v v v v
Q3L V3 v v
OSLSE v v
PATH v v
SBB v v
scIe v v v v
SNOPT v v v v
XA v v
XPRESS 2000 v v v

Contributed Plug&Play solvers

AMPLwrap v v v v v v v v v v v v
DEA v v
Kestrel v v v v v v v v v v v v

20
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GAMS/Bench

Perfornance Profile

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

Tine Factor

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
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GAMS/Bench & GAMS/Examiner

e gamside: C:\Work_Greenmont\GEM\gem.gpr e=rro)
File Edit Search Windows Utilities Model Libraries Help

2| ] %l ¥ | 3 o o8|l - &

s C:\Work_Greenmont\GEM\trasport.gms (=== ll
tinsport.gms  tmsport Ist
- - IDE = [ o= |
STitle A Transportation Problem (TRNSPORT, SEQ=1| = C\Werk Greenmont\GEMibench.opt (===

SOntext bench.opt

examiner=1
solvers="cplex, coincbc, coinscip, gurobi, %

»

= C\Work_Greenmont\GEM\trnsport.log EI@
trnsport.log

p—

——— BENCH SUMMARY :

sofftext

Solver Modstat Solstat Objective ResUsd Examiner

sets i CPLEX 1 1 153.6750 0.007 B/P
i canning pla COINCBC 1 1 153.6750 0.002 P/P

] markets COINSCIP 1 1 153.6750 0.001 p/P
GUROBI 1 1 153.6750 0.000 B/P

Parameters MOSEK 1 1 153.6750 0.117 P/P
XPRESS 1 1 153.6750 0.020 B/P

a(i) capacity
/ seattle

. ——— Restarting execution
san-dieg

-—- transport.gms(c6) 2 Mb

-—— Reading solution for model transport

--- Executing after solve: elapsed 0:00:00.616

-—- transport.gms(€8) 3 Mb

*** Status: Normal completion

-—- Job trnsport.gms Stop 06/11/10 06:57:51 elapsed 0:00:00.617

b(j) demand at
/ new-york
chicago
topeka

Table d(i,j) distan
nej o
seattle d D

|um
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GAMS - Software Quality Assurance



Perspectives

- 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

— Quiality 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
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gamsworld.org

GAMS World

The Worlds Welcome to the GAMS World
CONE
GLOBAL This 1z the home page of the GAWS World, a web site airmning to bridge the gap between academia and mdustry by providing
MINLP highly focused forums and dissermination services i spectalized areas of mathematical programrming.

MPEC substantial progress was made i the 19803z and 19903 wath the development of algebra based modeling systems, algorithms,
MPSGE and computer codes to solve large and complex mathematical programs. The apphcation of these tools, however, was less than
expected. The abstraction, expression, and translation of real world problems inte reliable and effective operational systems
requires highly specialized and demains specific knowledge. The process of acquisttion and dissemination of this knowledge 15
complex and poorly understood and the number of "good modelers” 15 much less than we all hoped for. Similarly, the process
Search of transforming a new algorithm nto a reliable and effective solution systemn iz a slow and expensive process and there are few
"good tnplementers". Thiz web site hopes to address some of these problems by helping with the collection and dizzemination
of dotnain specific information and knewledge that 1z cutside the established chanmels because of its content or form,

Performance
Translation

Contact

For example, model structures and results get published in commercial and academic papers but it 15 virtually impossible to
reproduce any of those results or lift model components and data from one smdy to be used in some other study. Algorithm
inplementers face a similar diletrna when trying to get their hands on real world data models and data to test and refine their
systems. Thiz web site offers a few, well focused and maintained services to help with the diszemination of problems and
solutions.
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Editorial Board
PerformancelLib

Performance Tools

PAVER Server

Performance List

Related Links

Search

Performance World

Welcome to the Performance World!

Petformance Wortld 15 a forum for discussion and dissemmnation of mformation and tools about all aspects of performance
testing of solvers for mathematical programming problems. This wotld has been established i response to user demands
for mdependent and reproducible performance results,

Crwerall petformance highly depends on problem formulation, solver, and tuning paratneters. Our petformance tools are
designed to serve the different needs of our user community. One user may be interested in finding the most reliable way to
solve a proprietary or classified model On the other hand, an academic researcher may be mterested m testing a new
algorthin against a set of existing test problems and competing approaches. The main features are:

¢ TTniform access to a comprehensive set of established and new test problems
o Automnation tools for collecting petformance measurements
¢ Tools for analyaing and wisualizing test results

What's New:

* Zeveral new lbraries (Fixed Cost Metwork Flow and the Princeton HLE collection) have been added to the

Performance Libraries.
& & rallacrton AF smisdeshicallr comotraimad seaararne (17T hatae haen addad 4 e TTRIT TR cat aF smadals
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[ Performance World Home | Board | Tools | PerformanceLib | Links |

Performance Libraries

The purpose of the collections 15 to prowide users with an established and waried set of both theoretical and practical test me
automation tools for collecting performance measurements on an established set of models.

Cur current collection consists of the following ibranes:

o AMPLEookLib - LP, MIP, and IMLFE

o FCHetlib - MIP

o GLOBATLLiL - NLP

o LIMNLik - LP, MIP, and QCP

o MachMOOFPLik - LP, MLE

o MWIMLFLib - WMIMLE

o MELLib - L, NLF

e DPrincetonlib - NLP

o Zelected Continuous Global Optimization Lib - BLF and DRLE
o XPEEI:Lib - LF, HLFE
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PAVER Server

Performance Analysis and Visualization WGPAVER'
for Efficient Reproducibility E.

vl

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



Open Testing Architecture

Solve with

Translate: 7 ‘other’
GAMS/Convert systems
pd
GAMS
Models
Solve with
GAMS
(traceopt=3)

Data Analysis &
Models Collection > Visualization
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PAVER Trace File

Trace file parameters

The column headers for traceopt=3 are as follows:

L TR B U W 5 Y VR N

I S R S = A S
m =] m b e O

1.
z0.
Z1.
Z2.

filename:
mode ltype:
solvername :
NLF def:
MIFP def:

Juliantoday:

direction:
== (R
Varnum:
dwrar nurn
nz:

nlne:
optfile:

mode lstatus:
solvestatus:

ockbi:
ochijest:

res used:
iter used:
dom used:
nodes used:
useri:

GAMS model f£ilename

LF, MIF, NLF, etc.

default NLF solwer

default MIF =solwver

start day/time of Jjob

O=min, l=max

total nuber of equations
total nuwber of wvariables

number of discrete wvariables

number of nonzeros

number of nonlinear nonzeros
1= optfile included

GAME model return status - see the GAMI return codes section.
GAM3 solver returh status - sSee the GAMS return codes section.

wvalue of okbjeciwve function
objective function estimate
resource time used [(sec)

number of solver iterations

user commment - preceded by a #

" ¢

AL LA L L L

-

o A
aniiaag

R

Trace Record Definition

Famssolve

InputFileName,ModelType, Solverlame ,NLP,MIF, Julianbate,Direction, NumberOfEquations, Numbe
;OblectivevalueEstimate, SolverTime, NumberOfIterations, NumberOfhomainViolations, Numbero]

rnsport, LB, CPLEX, CONOPT, CPLEX, 40342.481,0,6,7,0,19,0,N4,1,1,153.675,NR,0.015, 4,0, NA&, #
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PAVER Server - Tools

« 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.orq/GAMSIinks/benchmarks/



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

AL AL L L L
-

‘. Ty
LB

PAVER Server — Tools cont’d

Solver suare summary.

The saolver square utility cormpares solver outcornes of two given solvers over a model test set, The tool
is described in detal at http: f Seenea . gamsworld, eufperformance/square, btm,

CBC.trc CPLEX.trc GUROBI.trc
CBC.trc - results results results >
CPLEX.trc - - results| e
GURDBI.trc -- -- -- results
SCIP.trc -- -- -- --

Resource time summary:

The resource tirne utiity cormpares solver resource times of two given solvers over a model test set, The
tool is described in detail at http: [ fwww . gamsworld.eufperformance/restime. htm.

CBC.trc CPLEX .trc GUROBI .trc SCIP.trc
CBC.trc - results results restits
CPLEX.trc - - results results
GUROBI.trc -- - - results
33
SCIP.trc - - - -




PAVER - Solver Square Summary

SCIP: , , , . aCIF
locally =CIP: IR =CIP: SCIP: total

SCIP:
- ) ) - no
aptimal feasible infeasible unbounded fail

optimal data

] ] 97 ) S ) ] ] ] 100
optimal | = &= = 0 1 I O W -

_bc:
locally - - - - - - - -
optimal

Che: ‘
feasible 2 ) A @ ) - - 28

Chr:
infeasible

Chr:
unbounded

o I o e

Chr:
no data

total SCIP 100 - 23 1 - - - 129
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PAVER - Solver Square Detall

Chc: feasible —- SCIP: infeasible

Back to top
Modelname | Time (Cbc) Time (SCIP) Ratio (Cbc/SCIP) Obj {Chc) Status (SCIP)
be 3603, 2200 36,8700 — | 7.00000000| mwstat{l9)sstat] 1)
Back to top

Back to top
Modelhame Time {Cbc)  Time (SCIP) Ratio (Cbc/SCIP) Status (Cbc)  0Obj (SCIP)
acc-tight-2 | 3601.2800 | 1l085.0300 — | mstat({l4)sstat] 3)| 0.00000000
Back to top
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PAVER Server — Tools cont’d

Solver suare summary.

The saolver square utility cormpares solver outcornes of two given solvers over a model test set, The tool
is described in detal at http: f Seenea . gamsworld, eufperformance/square, btm,

CBC.trc CPLEX.trc GUROBI.trc SCIP.trc
CBC.trc - results results results
CPLEX.trc - - results results
GUROBI.trcC - - - results
SCIP.trc -- -- -- --

Resource time summary:

The resource tirne utiity cormpares solver resource times of two given solvers over a model test set, The
tool is described in detail at http: [ fwww . gamsworld.eufperformance/restime. htm.

CBC.trc CPLEX.trc GUROBI.trc
CBC.trc - results results
CPLEX.trc - - results
GUROBI.trc -- -- --
36 SCIP.trc -- -- -- --
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PAVER — Resource Ti

me Summary

Solver Cbhe infinitely faster :
Solver Cbc much faster :
Solver Cbc faster :

Solvers perform the same :
Solver SCIP faster :

Solver SCIP much faster :
Solver SCIP infinitely faster :

Total models: :

Both solvers failed to solve optimally :

Obj Cbc better 0Obj same

1

Obj SCIP better
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PAVER — Resource Time Detall

Solver SCIP much faster - Obj of Cbc better:

Modelname | Time (Cbc) | Time {SCIP) Ratio {Cbc / SCIP) Obj (Chc) Obj (SCIP)
bcl 1497, 3200 15.7&00 4,837 3.33836255E+00 5.49143043E400
marksharel | 3a04.2100 1306, 2900 2,759 4. 00000000E+00 1.00000000E401
markshareZ | 3601.3z200 1527, 1900 2,358 1.10000000E+01 1.90000000E401
Back to top

Solver SCIP much faster - Obj same for both solvers:

Modelname  Time {Cbc) Time {SCIP) Ratio {Cbc / SCIP) Obj {Cbc) Obj {SCIP)
acc-tight-3 1301, 4600 113.3800 11.4%9  0.00000000E4+00 0.00000000E40Q0
bells 3.1100 0. 4400 T.068 §5.9664064%E+06  §.96640643E406
blendd 2.8200 0.3300 g.545  T.59893500E+00 0 7. 59898500E400
eildva 1491, 7500 31.1000 47,966 §5.85411847E4+02 ) 5.855411547E+0:E
38 enigma 2.2300 0.2300 2.398 ) 0.00000000E+00 " O.00000000E+4+00
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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 1 times fastest
time (t=ratio)



PAVER - Performance Profile Summary contd

Quality of Solution (within 0% wrt to best value)

Black and White EPS file: profile_0.eps

Performance Profile
100

Percent Of Models Solved

10 o~ SCIP —a—
CAN_SOLVE

1 10 100 1000

Time Factor

40
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PAVER — Performance Profile Summary

Perfornance Profile

188

98

88

78

68

o8

Percent Of Hodels Solwved
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38
BARON ——

LINDOGLOBAL ——
CAN_SOLYE —#—

1 18 188 1848

41 Tine Factor



GAMS

I Benchmarking - Challenges

Benchmarking - Perspectives
User

Solver Developer




Perspectives

- Do we meet our standards?

- Is our new distribution backward compatible?

- What is the impact of new implementation of parts of
the GAMS system?
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Key components of SQA

« 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 /

. Beta |
7 Builds !

—> Public Test Libraries | Alpha

~ Builds

- Performance comparison tools (‘trunk’)

- Solution verification tools /\f\/ Nightly Builds j/)

throughout the lifecycle, as early as possible

- Proactive Software Development Lifecycle TR
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Proactive Software Development Lifecycle

Monday 14Junld 16:23 (UT(

Latest GAMS System Builds and Test Results

[ Latest Builds | Alpha Builds | Beta Builds | Nighty Builds | System Codes | History ] Comments
nighty a System Libraries Build Rev Status and Time (UTC) Inital Tests Full Tests

Friday Ins Download 23.6.0 12017 Testdone 12JunZ010 02:07: 32 420 runs O failures (q=0,s=0) Eeport 1038 runs & failurer {g=6,5=0) Eeport
Friday I 2] Download 23.6.0 12017 Testdone 12JunZ010 0Z2:06:41 425 runs 1 failures (q=0,s=0) Eeport 1058 runs & failures {g=6,5=0) Eeport
Friday usg Cownload 23.6.0 18019 Testdone 14Junz010 02239131 444 runs 1 failures [q=0,s=0) Eeport 9016 runs 25 failures (q=8,s=17) Eeport
Friday wai Cownload 23.6.0 128022 Testdane 131unz010 20:55:24 425 runsz 2 failures [q=1,5=1) Eeport FE30 runs 76 failures (q=11,5=85) Eeport
nighty § System Libraries Build Rev Status and Time (UTC) Inital Tests Full Tests

Friday Ins Download 23.5.0 18021 Teststarted 12JunZ01001:55:30 543 runsz O failures [q=0,5=0) Eeport rezults pending

Thursdaw Exc) Download 23.4.3 17348 Testdane 2E8Map2010 06:59:06 529 runs O failures (q=0,z=0) Eeport 2435 runsz O failures [q=0,5=0) Eeport
Thursdaw uss Download 23.4.3 17852 Testdane ZEMayZ010 16:42:04 505 runs 0 failures (q=0,z=0) Eeport 5424 runs 0 failures (q=0,5=0) Eeport
Wednesday wei Download 23.4.3 17812 Testdone 2TMavwz2010 142723 488 runs 2 failures (q=2,z=0) Eeport 7539 runsz 1 failures (q=1.5=0) Eeport
alpha System Libraries Build Rev Status and Time (UTC) Inital Tests Full Tests

20100408  ain Download 23.4.0 16562 Testdone 09Apr2010 062924 290 runz O failures (q=0,5=0) Eeport 2893 runsz 1 failures (q=1.5=0) Eeport
20100408 deg Download 23.4.0 16562 Testdone 02Apr2z010 01:45:46 406 runz O failures (q=0,5=0) Eeport 53201 runsz 1 failures (q=1,5=0) Eeport
Zoioo40s  dig Download 23.4.0 16578 Testdone 09Apr2010 16:46:57 410 runz 7 failures [g=0,5=7) Eeport SE85 runs 99 failures (q=32,5=67) Eeport
20100408 leg Download 23.4.0 16862 Testdone 09Apr2010 092957 520 runz O failures [g=0,5=0) Eeport 5954 runz 2 failures [g=2,5=0] Eeport
zoioo40s  lei Download 23.4.0 16862 Testdone 09Apr2010 04:55: 44 526 runz O failures [g=0,5=0 Eeport 2397 runz 1 failures (g=1,5=0 Eeport
20100408 Ins Download 23.4.0 16862 Testdone 1ZApr2010 13:04:53 520 runz O failures [g=0,5=0 Eeport 5955 runz 3 failures [g=3.5=0 Eeport
20100408 [s3 Download 23.4.0 16862 Testdone 09Apr2010 05:58: 20 526 runz O failures [g=0,5=0) Eeport 2408 runz 1 failures [g=1,5=0] Eeport
20100402  =zig Download 23.4.0 16262 Testdone 09Apr2010 02:08: 14 422 runz 2 failures [g=2,5=0) Feport 5511 runz 4 failures [g=4,5=0] Report
201004028 =0l Download 23.4.0 16262 Testdone 09Apr2010 11:25:37 264 runz 2 failures [g=2,5=0) Feport 4549 runz 2 failures [g=2,5=0] Report
20100408 =sox Cownload 23.4.0 16378 Test done 10Apr2010 00:26:13 363 runs 0O failures (g=0,5=0) Eeport 4548 runs O failures (q=0,:=0) Report
20100408 ws32 Download 23.4.0 16262 Testdone 10Apr2010 08:52:08 526 runz 2 failures [g=0,5=1] Eeport 2406 runz 12 failures (q=6,z=12 Report
201004028 wei Download 23.4.0 16278 Testdone 10Apr2010 14:21:48 525 runz 1 failures [g=0,5=1] Eeport 2404 runz 29 failures (q=5,5=24 Report
20100408 leioMubuntued --- 23.4.0 oo Testdone 09&apr2010 23:12:26 525 runs 0O failures (g=0,5=0) Eeport 9397 runs 3 failures (q=3,:=0) Report
20100408 I83OMubuntu32  --- 23.4.0 --- Tast done 09apr2010 15:45: 16 525 runs 1 failures (g=1,5=0) Eeport 2408 runs 3 failures (q=3,5=0) Eeport
20100408  I43OMubuntusd --- 23.4.0 --- Tast done 09apr2010 18:52:21 525 runs 1 failures (g=1,5=0) Eeport 2408 runs 5 failures (q=5,5s=0) Eeport
20100408 wsSOMmonte oo 23.4.0 oo Testdone 10Apr2010 00;35:59 525 runs 0O failures (g=0,5=0) Eeport 2406 runs 1 failures (q=1,s=0) Report
20100408 wsBOMtoyvista  --- 23.4.0 --- Tastdone 13Apr2010 03:154:22 525 runs 0O failures (g=0,5=0) Eeport 2406 runs 2 failures (q=1,s=1) Eeport
20100408 wsBOMNtoysp --- 23.4.0 --- Tastdone 13Apr2010 12:18:16 525 runs 0O failures (g=0,5=0) Eeport 2406 runs 2 failures (q=2,5=0) Eeport



From: John Hooker <john@hooker.tepper.cmu.edu>

Key benchmarking issues to be addressed:

1.
2.

o 0 b

How are representative problem instances selected?
How are algorithmic parameters/settings adjusted,
without tuning the software to a particular set of
benchmark instances?

How are parameters/settings adjusted when comparing
software packages, without favoring one over the
other?

How do you control for different computing platforms?
How are test results used to improve the software?
Other issues you think are important.


mailto:john@hooker.tepper.cmu.edu
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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

InNfo@gams.de
support@agams-software.com
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