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GAMS Overview

Started as a Research Project at the World
Bank 1976

GAMS went commercial in 1987

Opened European Office in Cologne,
Germany 1996

10,000s of customers 1n over 100 countries



Basic Principles

» Separation of model and solution methods
*Models 1s 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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Multiple model types

LP Linear Programming

MIP Mixed Integer Programming

NLP Nonlinear Programming

MCP Mixed Complementarity Programming
MINLP Mixed Integer Nonlinear Programming
MPEC NLP with Complementarity Constraints
MPSGE General Equilibrium Models

Stochastic Optimization



EDMLFP

CONOPT

CPLEX
DECIS
DICOPT
MILES
MINOS
MPSGE
OSL
OSLSE
PATH
SEB
SNOPT
XA

XPRESS

Supported Solvers

LF solver that comes with any GANS system

Large scale NLP solver from AREI Consulting and Development

High-petformance LE/WIE solver from Hog

Large scale stochastic programming solver from Stanford TTmversity

Framework for solving BMINLE models. Meeds both an MLE solver and a IMIP solver. From Carnegie v
WP solver from Umniversity of Colorado at Boulder that comes with any GADE system

HLE solver trom Stantord University

Maodeling Enwronment for CGE models from Thiversity of Colorade at Boulder

High petformance LP/AIP solver from TBI

5L Stochastic Extension for solving stochastic models

Large scale MCP solver from Uriversity of Wisconsin at IMadison

Branch-and-Bound algonthm from AREI Consulting and Development for solwng MIMLE models, requ
Large scale SOQP based WLP solver from Stanford University

Large scale LP/MIP system from Sunset Software

High petformance LP/AIP solver from Dash



BARON
CONVERT
LGO
MOSEK
NLPEC
OOQMS
PATHNLP

Beta Solvers

EBranch-And-Eeduce Optirmization Nangator for proven global solutions from The Optirization Firm
Frame worlk for translatng models into scalar models of other languages

Lipschitz global optimizer from Pinter Consulting Serwices

Large scale LP/WIFP plus conc and convex non-hinear programeming system from EEA Consulting
MMPEC to MLP translator that uses other GANLS LE solvers

Multi-start method for global optmization from Optimal Methods Inc.

Large scale NLP solver for convex problems from Uhiversity of Wisconsin at Madizon

Contributed Plug& Play Solvers

Framework for using ANPL solver for GANSE models

Large scale Data Envelop Analysis Solver from TTversity of Wisconsin at IMadison
Framework for using remote NEOS solvers with a local GANS system

Quadratic programming m GATS



Supported Platforms

EDMLP
CONOPT
CPLEX 7.5
DECTS
DICOPT
MILES
MINOS
MPSGE
0L V3
PATH

~BB
SNOPT
KA
XPRESS 13.02

Solver/Platform availahility - 20.7  June 14, 2002
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Windows
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13.01
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Digital
Unix 4.0

RN RNRNNANASN

SRS N

IBM RS-6000
ATX 4.3
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SGI
IRIX

AN NN NSNNSNSASANASASN



Transport Example
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GAMS Implementation

Using the GAMS IDE to build a model
Data Entry

Max/Min Shipments

Nonlinear Cost

MCP Formulation

Flexible Demand
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GAMS

e GAMS IDE

%gamside: C:5 WINNT ' gamsdir' exxon.gpr
File Edit Search Windows Help

E‘l | q";“J-EEl v Q;h j ﬂ@ I-;rd:-c=datl

ﬁ C: WINNT gamisdirh dat1.gms

mﬁgmslmIgmslmEgmslngmslm%gmslm&gms dmlgmal

F——— data entry

Sets 1 / geattle, zan-diego /
1 ¢/ new-york, chicago, topeka / ;

Parameters as(i) / =zeattle 350, =zan-diego OO0/
b(3) / new-vork 325, chicago 3200, topeka

Table d(i,]) distance in thousandz of miles

new-york chicago topeka
gseattle 2.0 1.7 1.9
gan-diedgo 2.5 1.2 1.4 ;

scalar £ freight in deollars per case per thousand miles

Parameter rate(i,]J); rateii,j) = £ * dii,3) / 1000 ;

275

80/

li

L



GAMS

BE Model m1.gms

%E:"-.,WINNT"-.,gamsdir"-.,ml.gms

mbB.grms ngmﬁ|m2gm5|migmslm%gmslmEgmsldmlgms

sets 1 canning plants
7 markets
parameters a(1i) capacity of plant 1 in cases
<i{i,]) transport cost in thousands of dollars per case
ki) demand at market j in cases
Variables x(i,Jj) shipment gquantities in cases
= total transportation costs in thousands of dollars

Positive Variable x ;

Equations cozt define objective functicon
supply (1) chzerve supply limit at plant 1
demand (7] cgatiz=fy demand at market 7j ;

cost .. z =e= sum((i,j), ci(i,3)*=(i,3)) ;

supply (1) .. alfi) =g= sum{j, =i(i,])) ;

demand (j) .. sum (i, =(i,j)) =g= bij);

Model ml /all/ ;
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Model m1.gms (cont.)

dodel ml /all/ ;

Scall gams datl gdzx=datl

Sgdxin datl

Sload 1 ] a b c=rate

#A——— solve LP and =tore reszults
Solve ml us lp min = ;

parameter repii,j,*) Summary EReport;

rep(i, ], "1lpT™) = =.1{1,7);

14



Min/Max Shipments

* min and max shipmenst
option limcol=0,limrow=0;
scalars xmin / 100 /
xmax / 275 /;
binary wvariables ship (i, ]) decision variable to ship
equations minship(i,j) minimum shipments

maxship (i, j) maximum shipments ;

minship(i,Jj) .. x(i,]) =g= xmin*ship (i, J)

maxship(i,j) .. x(i,73) =1= xmax*ship (i, J);

model m2 min shipmenst / cost, supply,demand,minship,maxship /;

solve m2 using mip minimizing z;

rep(i,J, 'mip') = x.1(i,]J); display rep;
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Nonlinear Cost

* nonlinear cost

equation nlcost nonlinear cost function; scalar beta;

nlcost.. z =e= sum((i,]j), c(1i,3j)*x(1i,]) **beta) ;

model m3 / nlcost, supply,demand /;

beta = 1.5; solve m3 using nlp minimizing z;

rep(i,J, 'nlp-convex') = x.1(1,73);

beta = 0.6; solve m3 using nlp minimizing z;

rep(i,J, 'nlp-non') = x.1(i,73);

option nlp=baron; solve m3 using nlp minimizing z;

rep(i,J, 'nlp-baron') = x.1(i,7); display rep;
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Min/Max and NL objective

* min/max and nl obj

model m4 / nlcost,supply,demand, minship,maxship /;
option minlp=baron; solve m4 using minlp minimizing z;
option nlp =snopt; option optcr=0;

option minlp=sbb; solve m4 using minlp minimizing z;

rep(i,J, 'minlp') = x.1(i,7J); display rep;
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MCP Formulation

* lp as mcp

positive variables w(i) shadow price at supply node
p(jJ) shadow price at demand node;

equations profit(i,j) zero profit condition;

profit(i,j) .. w(i) + c(i,J) =g9= p(J);

model m5 / profit.x, supply.w, demand.p /;

solve m5 using mcp;

rep(i,J, 'mcp') = x.1(1i,3J); display rep;
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Flexible Demand

* flexible demand
parameter pbar(j) reference price
esub (j) price elasticity
/ new-york 1.5, chicago 1.2, topeka 2.0 /;
equation flexdemand(j) price responsive demand;
flexdemand(j) .. sum(i, x(i,3j)) =g= b(j)*(pbar(j)/p(j))**esub(j) ;
model m6 / profit.x, supply.w, flexdemand.p /;

pbar(j) = p.1(jJ); solve mb6 using mcp; rep(i,Jj, 'mcp-flex') = x.1(1i,7);
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* counter factual

Counter Factual

c('seattle',j) = 2.0*c('seattle',]);

solve m5 using mcp;
solve m6 using mcp;

display rep;

rep(i,j,'cf-fix' ) = x.1(i,73);
rep(i,J,'cft-flex') = x.1(1,73);

$libinclude xldump rep rep

20



GAMS

EA4 Microsoft Excel

Summary Result

JEiIe Edit View Insert Formak Tools Data Windaow Help

IDEE SRY BRI o o (@3 A 45 0BHww: -2, | -0 ~| B
A - =
Efjrep.xls
A B E F E H I J K L
1 ! Ip mip nip-convex nlp-non  nlp-baron  minlp mcp mcp-flex  cf-fix cf-flex
2 |zeattle news-york 300 2000 1441625 325 225 300 300
3 |seattle chicago 1001 99. 76905 25 100 300
4 |zeattle  topeka 967654 275
5 |san-diego new-yark 25 125 180.8375 325 100 25 25 325 2448657
b |san-diego chicago 300 2000 2002305 275 300 200 300 300 202 446
/ |san-diego topeka 275 275 1782316 275 275 275 275 275 152 BBER
g
9
10
11
12
13
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New Technologies

 Second order derivatives:
*CONOPT3 multi-method NLP solver
*PATHNLP solves NLP as an MCP

 GAMS Data Exchange (GDX) provides
platform independent data transfer and mapping
facilities.

 MCP and MPEC model types

22



Models solved {in %)

CONOPT3 Pertformance

Performance Profile: CONOPT3 default, wio SQP, wio SGP and wio SLP

100

90 4=

a0 /._ _.-__—ﬂ i ]
i / /.———I'/-‘ ———
&0
&0 //
i I/ /
/ / CONOPT3

30

/ / == CONOPT3-NOSQP
20

10 V == COMNOPT3-MOZLP-NOSGF

Cutfactor
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GAMS

BB Definition of MCP

Find y such that
My) Lye B={y | a <y<b}

The variable y “complements” the function h

Exactly one of
(a) a; < Y; < b@ and hz(y)
(c) y; = b; and h;(y)

24



GAMS

] Special Cases

Nonlinear equations:

a;=—00,b;=+00 = h;i(y) =0
Nonlinear complementarity:

a;=0,b;,=+00 = 0<y,; hi(y)
yihi(y) =0

Key: either y; =0 or h;(y) =0

> 0



GAMS

BE GAMS Model

* data specified i,j,A,b,c,g
positive wvariables p(i), z(3j) -
equations S(i), L(3j):

S(i).. b(i) + sum(j, A(i,j)*z(]3))

- c(i)*sum(k, g(k)*p(k)) / p(i) =g= 0;

L(J).. - sum(i, p(i)*A(1,]J)) =g= O;
model walras /S.p, L.z/;

solve walras using mcp;
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GAMS

BE Definition of MPEC

minimize f(x,y)
such that g(z,y) <0

Add complementarity to definition of h; parameter x

h(z,y)

y € B

Theory hard; no constraint qualification
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GAMS

B NCP Functions

Definition : ¢(r,t) =0 0<r L t>0

Example : ¢pin(r,t) = min{r,t}

Example : ¢p(r,t) = Vr2+t2—r—1t

Componentwise definition : ®;(z,y) = ¢(hi(x,y),y;) =0

¢(z,y) =00 h(z,y) Ly>0
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GAMS

Implicit:

MPEC Approaches

min {(X,y(x))

*Auxiliary variables: s = h(x,y)

*NCP functions: dO(s,y) =0
*Smoothing: Du(s,y) =0
*Penalization: min f(x,y) + u {s’y}
*Relaxation: S’y <=L

techniques

*Different problem classes require different solution

29



Parametric algorithm

NLPEC
Equreform = 1
‘Initmu = 0.01 NLP (@) : min f(z, y)
<

Numsolves = 5 g($’y) =0

s = h(x,y)
Updatefac = 0.1 0<s,y>0
eFinalmu = 0 SiYi = U
eTnitslo = 0

Reformulate problem and set up sequence of solves
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GAMS

BE Running NLPEC

*Create the GAMS model as an MPEC
*Setup nlpec.opt

*Reformulated automatically

*Results returned directly to GAMS

31



GAMS

Bl Benefits/Drawbacks

*Easy to adapt existing models
*Large-scale potential
*Customizable solution to problem
*Available within GAMS right now
*Models hard to solve

*Local solutions found

*Scarcity of MPEC models

32



GAMS

*Find all or multi

Frontiers

vle equilibria

—Use nlp=baron ;

parametrically

eStructural 1dentification

—Inverse problems

*Optimal tariff ca

lculations

—Large-scale datasets

*Stackelberg (leader/follower) games
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Thin or Zero client modeling

* Model and modeling system reside on
application server

*Prototype user and data interfaces with Excel

style
*Moc

data exchange

el submission via e-mail or web

*Mod

el results delivered via the web and e-mail

with Excel style attachements

34



GAMS

BE Excel Data

&l tnetsdb.xls [Read-Only] i =]
H [ J K L M M 5] P | Q | R |
1 |tnetid “Site T *Requestor “tCategory *Procedure | Test Object Avall | *TwiniSingleEnvie Re Ref Mo *Req Comp. Date  *Sample Court Runs Per Sample
3 lawDspyvo APTL pkuchta EMISSIONS MO 72556 zingle none T hay-01 2 1
| 3 [wDaaEs APTL  pkuchta EMISSIONS  COMBO 725356 single none BMovn 2 1
| 4 [wDsams APTL pkuchta DIESEL EP&TS_D 72556 zingle none 9-Ma-01 2 1
| 5 [wDsP0g APTL plkuchta EMISSIONS  MSET g4:369 single nane 19-0ct.01 4 1
| B [wDsPvR APTL ‘plkuchta EMISSIONS MSOE aEasy sincle nane Moy-01 2 1
| 7 [wDsaED ARTL  pkuchta EMISSIONS  COMBO BEI37 single none 14-Nov-01 2 1
| 8 [wDosams APTL pkuchta DIESEL HWFET D 56997 single none Ohay-01 2 1
R APTL ehunzang EMISSIONS  MS103 90736 single none st 3 1
10 [WDENGS APTL ehunzang EMISSIONS MO 90736 zingle none st 2 1
11 WD3NES APTL ‘ehunzang EMISSIONS  NSO6 a07E6 single nane B0l 2 1
12 [WDENKE APTL ehunzang EMISSIONS  MSE 90786 single none 120t 3 1
13 [WDENLG APTL ‘ehunzang EMISSIONS  COMBO a07E6 single nane 192.0ct0q 3 1
14 [WDERAY APTL ‘ehunzang EMISSIONS ME0E a07E6 single nane 9.Dec-0q | 1
15 [WODSHTS APTL ‘ehunzang EMISSIONS  MSTT 91306 single nane -t 2 1
17 WWD3NES APTL  ehunsang EMISS A B C D
T4 Binet (eap st f oxcsst A sits /- | 22 | Objective Weights i
29 |Early start 0.10 Range 0-1
a0 |Campletion Date 0.10 Range 0-1
31 |Department Profile 1.00 Range 0-1
32 |Enforce prototype tracking 1.00 Range 0-1
33
34 |Fixed Week-1 Tests
35 [WD3MMZ

35




GAMS

wp Data Interface inside GAMS

ﬁE:"-.,gams"-.,pruiecl:s"-.,l:nEl:"-.,l:d"-.,gms"-.,dr.gms - | Ellil
mﬁgmslngmslmEgmslm&gmslm4gms|m5gms|dm1gms ml.lst  drgms
*# Data reading module j

Sonecho » xlsin.txHt

par=tnet dim=9% rng=tnetl!hl:r&5536
par=capf dim=2 rng=caplaZ:=8
par=dp rdim=1 rng=capl!bl3:cZa
par=ckbijw rdim=1 rng=capla2%:b3Z2
par==d cdim=0 rng=capl!bll:b10
gget=fix rdim=1 rng=capla3b:ash53a
Soffecho

S51f not set xlsname S=set xlsname tnetnew. xls

Scall =gdxxrw $xlsnamed @xl=zin.txt log=con
S1f errorlevel 1 Sabort "Reading THNet input sheet?

-
4| | »

36



GAMS

F'_:. ictdw.xls [Read-Only]
A B C

F'_:. ictdw.xls [Read-Only]

BB |Flavors:
B
B3
B3
70
Fil
72
73
74
75
Fil
77 |Flavor/Sector Map
78
79
80
g1
g2
83
g4
g5
86
a7

Lvolmet
Pl et
Huolrmet
Semisco
Ls-Ibtu
Ls-hhtu
hls-hbtu
hls-lhtu
Hssteam
ot

Lvalrmet
hlwo et
Hvolrmet
SRMISCE
Ls-lbtu
Ls-hhtu
hls-hbtu
hs-1btu
Hssteam
ot

Lo wal rrn
Medium wi
High wol m
Semi-goft
Lowe sulfur
Low sulfur
Medium si
Medium si
High sulfu
Wery low b

Met | TH

Excel Data

45

47 PRICE RESERWES CAFACITY |PSCALE QSCALE
48 [Alas Wlowhbtu 1 123 30.00 0.5 0.4
49 [Alas “lowhbtu 2 195 3.00 0.4
a0 [Alas “lowhtu 3 20.4 45.00 0.5 0.5 0.4
a1 [Alas wlowhto 4 999 999.00 o9

52 [ Carmwe Lvalmet 1 2377 101.00 4.3 0.5 0.4
53 [ Carw Lvalmet 2 23.98 173.00 o.b 0.5 0.4
54 [ Carmwe Lvolmet 3 24.01 25.00 0.0 0.5 0.4
85 [ Carmw Lvolmet 4 28.68 3.55 2.2 0.5 0.4
56 | Canw Lvolmet 5 28.80 35.40 2k 0.5 0.4
a7 [ Carmw Lvolmet B 999 999,00 o9

a8 | Carmw Fvolmet 1 2477 109.00 4.5 0.5 0.4
59 [ Carmwe Flvolmet 2 26.25 109.00 4.2 0.5 0.4
GO | Carmw fvolrmet i 5999 999 00 99

B1 |Camw SRMISCE 1 21.04 25.00 1.7 05 0.4
B2 |Canw SeMisce 2 2877 7.00 0.3 05 0.4
B3 | Carmw Semisce 3 2725 5.00 02 05 0.4
B4 |Carnw Semisce 4 Gag Q99 00 o9

BS | Carmw Ls-Ibtu 1 13.08 3.00 0.3 0.5 0.4
BB | Carmm Ls-btu 2 16.18 4.30 1.0 0.5 0.4
BY |Carw Ls-Ibtu 3 17 .80 33.60 1.6 0.5 0.4
B8 |Carw Ls-Ibtu 4 20.04 23.00 07

BY | Carmw Ls-Ibtu 5 Q99 999 .00 o9

F0 | Carme Ls-hbtu 1 24.48 15.00 0.0 0.5 0.4
F1 [ Carmwe Ls-hbtu 2 29.30 770 0& 0.5 0.4
T ™ | IS Py S = nrn nr mm nr

Readly [ | | —




GAMS

e Data Interface inside Excel

Djictdw.xls [Read-Only]
A B ¥ D E F
1 ICT Setup
2
i ;FAFRE SS;TES Name EBHATN 413 @E:"-.,gams"-.,prujects"-.,lET"-.,I]EI.'IEI]Z"-.,icI:_l]1l.gms ;lglﬂ
5 |PAR CPar CPARIATY mB.gms ml.gms | me.gms | m3.gms md.gms | m5.gms | datl .gms |
B |PAR Ddata DDATALADD ml st | dr.gms ict_011.gms
7 |PAR Globrate GLOBRATE!
g8 |PAR Hr HRLA12 Al
9 |paR hdata WDATS DE * Fet data from the Excel file
10 |PAR Mprice WMPRICE! A4 Scall gduurw $xlsfile% o=ictin.gdx index=ictparms  —
11 |PAR Mewportc MEWFPORTC Sgdxin ictin.gdsx
12 [PAR Didata CDATAIATD
13 [PAR Pdata POATALLTS
1; Eig Edadtm!” ESSETEE Sload I J K KL BR ERI EBRJ
16 |PAR Q;?nam}{:jnat QFM»‘-\KDATI S5locad Cdata CPar Ddata Globrate Hr Mdata Mprice
17 | PAR Qfmindat QFMIND&T'I Sload Newporte Odata Pdata Pdatmin Prodmin Qfmaxdat
18 |PAR Qmaxdat CIARDATI Sload Qfmindat Omaxdat Omindat Rate Tdata
19 [PAR Qmindat il I DATLA _Iﬂ
20 | PAR Rate ratElnz ol 4
21 |PAR Tdata TOATALALS 2
22 |SSET I Exporters 1
23 |SSET J Importers 1
24 |55ET 24 Flavors 1
25 |55ET BR BRegions 1
26 |SET kL FShap 2
27 | SET BRI RegExphdap 2 38
20 |=ET BRJ Reglmphdap 2




GAMS

BE E-mail Submission

=™ Inbox - Outlook gt Submitting an ICT model =10 =|

J File  Edit  iew |J Fil= Edit “iew Insert Format Tools  Message  Help

]

‘ |j£| = g To: Iict@hillmn:u:lels O

Create Mail Fe Find
il |
= Tnbox = Subject: |S|_|I:|mitting an ICT model _
! I 1] I % I Fram Aktach: @icttest.xls (3.11 ME) a I
£ ick@k 4142 PM
£ nprniE | 43t Pm
i@t | This email will submit an ICT model to the 4126 PM

email submission tool |

v



GAMS

| Web Submission

3 http:/ fwwew hillmodels.com - Microsoft Internek Explorer

File Edit Mg Fawvarites Tools Help

s Back ~ =b - (i) it | fQlsearch  [GelFavorites  EfMedia O | Ehr b o

Address [4&] http:f fease. hillmodels. canng

Hillmodels Web Submission Tool

Model type: Ii':“t -

Email Address:
|gene@gams.cnm
subject Line:

|Wel::| submission tool test

submit model:
|| Browse. . I

Submit kodel |

[~

] Done | | | |4 Internet
;gﬁtartl“ ] & (5 |J|@http:;;www_hinmudeh_“ [E]Microsoft PawerPaint - [hi... | B siopm




GAMS

Job Info Via e-mail

&4 Inbox - OUtlook §f & cTARTED 31517: Submitting an ICT model at 02/

J Fil=  Edit  Yiew |J Fil: Edit Wiew Tools Message Help E |

ENY

Create Mail Fe

= TRboa -
' | X} | 5 | Fram

1] B icti@l
2 ickat
£ ickah
£ ickah
3 nprmiE
X ichat

From: icti@mhillmodels. com '%I =
Dakte: Monday, June 17, Z00Z 4:59 PM Find
To: gene@gans. Com _
Subject: STARTED 31517: Submitting an ICT model at 0206017 16:59:12
== I
Please click on: )2 5:01...
4:59 M
4:55 PM
http://3151 7 .depre04@www.hillmodels.com; |+4=PM
4:31 PM
426 PM

If you are asked for login and password,
type:

user name: 31517

password. depreQ4




GAMS

Result Presentation
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GAMS

The Worlds
GLOBAL
MINLP
MPEC
MPSGE
Performance
Translation

Search

Contact

GAMS World Home Page

GAMS World

Welcome to the GAMS World

This i the home page of the GARS World, a web site aiming to bridge the gap between academia and industry by providing highly
focused forums and dissermination services i specialized areas of mathematical programming,

Substantial progress was made in the 1980z and 19903 with the development of algebra based modeling systems, algorithms, and
computer codes to solve large and complex mathematical programs. The application of these tools, however, was less than
expected. The abstraction, expression, and translation of real world problems into reliable and effective operational systems recuires
highly specialized and domains specific knowledge. The process of acquisiion and dissemination of this knowledge iz complex and
pootly understood and the number of "good modelers” is much less than we all hoped for. Similatly, the process of transforming a
new algorithm into a reliable and effective solution systermn 15 a slow and expensive process and there are few "good implementers"”.
This web site hopes to address some of these problems by helping with the collection and dissemination of dotmain specific
information and knowledge that is outside the established channels because of its content or form.

For example, model structures and results get published in commercial and acaderic papers but it 15 wirhially mmposstble to
reproduce any of those results or it model components and data from one study to be used in some other study. Algonthm
inplementers face a similar diletnma when trying to get their hands on real world data models and data to test and refine their
systems. This web site offers a few, well focused and maintained services to help with the dissemination of problems and solutions.

GANS World i3 featured by GAME Development Corp. and GAWNS Software GmbH
43




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 1s complex
and poorly understood...process of transforming a new algorithm into a
reliable and effective solution system 1s a slow and expensive...helping
with the collection and dissemination of domain specific information and
knowledge that 1s outside the established channels because of its content

or form.
44



GAMS

MINLP World Home Page

MINLP World

SoULEElEe s Welcome to the MINLP World!

MINLPLIb LIMLE World 1z a fonumn for dizcussion and dissemination of information about all aspects of Mixed Integer Monlinear
Programeming (TATNLE.

MINLP Solvers WINLE models are models that combine combmatonal aspects with nonlineanties. JWMINLE models are much more difficult
than both Mized Integer Linear Programming (WIF) and MNonlinear Programmming (HLE) models.

MINLP List

WIMLE iz still a new field, and we cannot vet solve all the problems that natrally fall wathin this area. It is the purpose of
Related Links thiz site to bring people that work with MIMNLE together. We are interested in practical software (MWMINLE Solvers), testing,
cotnparison, and quality of solvers (WIMNLELik), research in both solution methods and in good model forranlations, and
tnproving the commmunication between people imterested i these topics (Eelated Links and MINLE list).

Search

Contact

LIMLE World iz featured by GATLE Wotld
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Editorial Board

MPECLib

MPEC Solvers

MPEC List

Related Links

Search

Contact

MPEC World Home Page

MPEC World

Welcome to the MPEC World!

MPEC Wotld 15 a forum for discussion and dissetnination of infortnation about all aspects of Matheratical Programs with

Equilibrivm Constraints (WMPEC).

MPEC 15 a relatively new field (not neatly so mature as LP or NLE), and we cannot vet solve many of the problems that
naturally fall within this area. It i3 the purpose of this site to bring people that wotlt with MPEC together. We are interested in
practical software (WMEPEC Solvers), testing, comparison, atd quality of solvers (MEPECLiR), research in both solution
methods and in good model forrmalations, and in inproving the cotnmunication between people interested in these topdcs

iE.elated Linlcs and WMEEC list).

WINLE "Wetld 15 featured by GANE World
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PerformanceLib

Performance Tools

Performance List

Related Links

Search

Contact

Performance Home Page

Performance World

Welcome to the Performance World!

Performance World 15 a forum for discussion and dissemination of mformation and tools about all aspects of perfornmance testing
of mathematical programming problems. This world has been established m response to user demands for mdependent and
reproducible performance results.

Owerall performance highly depends on problem formulation, solver, and tuning parameters. Our performance tools are designed
to serwe the different needs of our user cornrmunity. One user may be interested in finding the meost reliable way to solve a
proprietary of classified model. On the other hand, an academic researcher may be mterested in testing a new algonthm against a
set of existing test problems and competing approaches. The main features are:

s TUniform access to a comprehensive set of established and new test problems
s Automation tools for collecting performance measurements
s Tools for analyang and wisualizng test results

What's New:

« Try our online PAVER Server for automated perfortance analysis and batch file creation
« Mew tools for analvane nen-conves or discrete models
s MNIMLE type models from the WMILE "World have been added to the Performancelib A tutorial (August, 2002)
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Translation Services

[ GADNS World Home | GMS2XX Translator | Search | Contact |

Instructions

In order to use the GMS 23 translation service which 15 based on the "solver" GANS/CONYEERT vou have to attach your
model to an email and send it to our translation server at omsZm@eameswotld ore. Tou specify the language in the subiect
line, for example

Subject: GLMS
At the moment we supportt the following languages:

. AMPL
» BARON
o CplexP
o CplesdPS
o GAMS

+ LGO

« LINGO

« MINOPT

o ATL (this creates scalar versions of all suppotted languages, listed abowve) 48



GAMS

wn Global World Home Page

GLOBAL World

ST/ I

Editorial Board Welcome to GLOBAL World!

GLOBALLIib The Global World 15 a forum for discussion and dissermination of all aspects of computational methods to find global
optitnal soluticns to nonconver notlinear optinization probletns.

GLOBAL Solvers

Eecently, general purpose global selution algonthms have been implemented and have matured mto reliable soluton

: systetns that can be connected to modeling systemns. These new developments malce the application of nonlinear global
GLOBAL List optirmzation methods avalable to uzers outside the narrow global research commumty.

Related Links General purpose global nonlinear optirrzation i3 a new field and much worlt needs to be done to test the capabilities and
robustness on real world models. We are interested m practical software (see GLOBAT Solvers) and an ever growing,
well maintaned ibrary of academuc and practical client test problems m the GLOBAT Library, Communication is
suppotted by maintairing the GLOEBAT, list server and related links,

Search

Contact For other specialized topics i the are of mathematical programming consult the GATLS Weorld.

GLOBATL "World 1= featured by GANS World



GAMS/GLOBAL Solvers

The solvers differ in the methods they use, in whether they find
globally optimal solution with proven optimality, and in the size of
models they can handle, and in the format of models they accept.

BARON. Branch-and-Reduce algorithm from N. Sahinidis,
University of Illinois Urbana-Champaign

LGO. Lipschitz Global Optimization from Pinter Consulting
Services, Canada

OQMS. OptQuest/NLP algorithms by OptTek Systems and
Optimal Methods
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BARON

BARON is a computational system for solving non convex
optimization problems to global optimality. Purely continuous,
purely integer, and mixed-integer nonlinear problems can be
solved with the software. The Branch And Reduce Optimization
Navigator derives its name from its combining interval analysis
and duality 1n 1its reduce arsenal with enhanced branch and bound
concepts as 1t winds i1ts way through the hills and valleys of
complex optimization problems in search of global solutions.
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LGO

LGO combines rigorous statistical methods with traditional
mathematical programming methods to find solutions within
well defined bounds. Tailored versions of LGO have been
applied successfully in number of large scale special purpose
applications.
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OQMS

OQMS. This system combines existing the robust nonlinear
optimization technologies with OptTek's state-of-the-art
metaheuristic search procedures, including Tabu Search,
Neural Networks, and Scatter Search, into a single composite
method.
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Future Directions

Value Added Applications
Solution Service Providers
Distributed System Architectures
New Solution Approaches

Continued Changes 1n the Modeling
‘Industry’
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Contacting GAMS
Development

GAMS can be contacted at this address:

GANS Development Corporation
1217 Fotomac Street, W
Washington, DC 20007

T=4

Phone:  (202) 342-0180

Fax (202) 342-0181

Iyou prefer e-mail, here are some mmportant addresses:
General Information and Sales: salesi@zams. com

Customer Suppott: suppottif@lzams cotn
W ebmaster: webmaster(@oams. com

In Europe vou can contact us at this address:

FANE Software GmbH
Eupener Str. 135-137
20933 Cologne

Germaty

Phone: (+49) 221 945-9170
Faxz (+49)221945-9171

The central e-mnal address for our European office 15: info@zams de
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