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Introduction



GAMS at a Glance

Algebraic Modeling System

ÅFacilitates to formulate 

mathematical optimization 

problems similar to algebraic 

notation

ČSimplified model building

ÅProvides links to appropriate state-

of-the-art external algorithms

ČEfficient solution process
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GAMS at a Glance

General Algebraic Modeling System

ÅRoots: World Bank, 1976

ÅWent commercial in 1987

ÅGAMS Development Corp.

ÅGAMS Software GmbH

ÅBroad academic & commercial 

user community and network
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GAMS at a Glance

25+ Integrated Solvers
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GAMS at a Glance

10+ Supported MP classes
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GAMS at a Glance

10+ Supported Platforms
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ÅPlatform independence 

ÅOpen architecture and interfaces to other systems

ÅBalanced mix of declarative and procedural elements 
ï Declaration of Sets, Parameters, Variables, Equations, Models, é

ï Procedural Elements like loops, if-then-else, é

ÅLayers of separation

GAMSô Fundamental concepts
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Interface Data Model Solver Interface



Interface Data Model Solver Interface

GAMSô Fundamental concepts
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ÅDifferent layers with separation of
ï model and data

ï model and solution methods

ï model and operating system

ï model and interface

ĄModels benefit from
ï advancing hardware

ï enhanced / new solver technology

ï improved / upcoming interfaces to other systems



Released July, 4th !                      www.gams.com/download

New GAMS Distribution 23.5

10

http://www.gams.com/download


MONDAY

Session: Optimization Modeling I

(Room 6.2.47, 12:20-13:40)

ÅStochastic Optimization: Recent Enhancements in 

Algebraic Modeling Systems

Lutz Westermann

Session: Optimization Modeling II

(Room 6.2.47, 14:00-15:20)

ÅRecent Enhancements in GAMS

Jan-Hendrik Jagla

GAMS Talks at EURO 2010
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ÅProject management

ÅEditor / Syntax coloring / Spell checking

ÅLaunching and monitoring of (multiple) GAMS processes

ÅListing file / Tree view / Syntax-error navigation

ÅSolver selection / Option selection

ÅGDX viewer

ïData cube

ïData export (e.g. to MS Excel)

ïCharting facilities

ÅModel libraries

ÅDocumentation

Integrated Development Environment
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Tânia Ramos



From Tânia Ramos:

Is it possible to schedule sequential runs in GAMS? For 

instance, I have 3 models to run for 8 hours each; when 

the first model stops, is it possible to start another model 

automatically? Is it possible to create a kind of queuing line 

for independent models?

Sequential GAMS Runs
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Sequential GAMS runs
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From Tânia Ramos:

When we use more than 1 thread, the results obtained are 

not always the same. For instance, if I run a model today 

with 8 threads, and tomorrow I run it again, the results 

obtained could not be the same; the results are always the 

same if I ran with just 1 thread, but with more than 1 thread 

I couldn´t replicate the results. It is possible to have the 

same results when using more than 1 thread?

Deterministic Results with multiple Threads
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Deterministic Results with multiple Threads
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Dra. Marian G. 
Marcovecchio



Dra. Marian G. Marcovecchio

I work in global optimization techniques, then I try to 

develop global optimization algorithms. I have 

implemented them in GAMS environment, using the GAMS 

solvers.

Specifically, I use local solvers for each iteration of my 

algorithms. As most of the deterministic global optimization 

algorithms, a convex (or linear) problem must be solved in 

different regions. These problems underestimate the global 

optimum of the original non-convex problem. 

é..
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Dra. Marian G. Marcovecchio

é

However, I have experimented troubles with problems 

having lots of variables and constraints. Specifically, I 

solve a convex or linear problem and sometimes the state 

is 'unfeasible' when actually the problem is feasible. As I 

implement loops (while, for), I need guaranties that the 

feasibility or unfeasibility of the problem is well determined 

in any region, since I can't provide a good initial point valid 

for any general region, beforehand. 

é
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Dra. Marian G. Marcovecchio

é

Furthermore, I solve a linear problem with CPLEX and the 

result is: 'Optimal solution found, but with infeasibilities 

after unscaling', the Model Status is 1 but the Solver Status 

is 4. I would like to have some guaranties when a convex 

or linear problem is solved. That means: the feasibility or 

unfeasibility is well determined and it is not dependent of 

the initial point. Otherwise, I would like to know the Solver 

limitations in these cases.
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Dra. Marian G. Marcovecchio

ïAlgorithm implemented in GAMS to solve non-convex 

models to global optimality

ïA sequence of convex/linear models that underestimate 

the global optimum

ïSubmodel have a lot of variables/equations

ïGAMS Solver (CPLEX) declares submodel óInfeasibleô 

or 'Optimal solution found, but with infeasibilities after 

unscalingô
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Dra. Marian G. Marcovecchio

ÅWhy does the solver report infeasibilities although I know 

the model is feasible?

Ą Solvers have a hard time if model is scaled badly due to 

tolerances

Ą Keep coefficients in a reasonable range, best [1e-3,1e3]

ĄYou can use ómodelname.scaleoptô andóvar.scaleô
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How do I find out?

1. Capture an instance with dumpopt=11

ïgams mymodel dumpopt=11

Ą mymodel.dmp with all source and data

2. Capture an instance with Convert

ïgams mymodel modeltype=convert

or

ïoption nlp=convert;

solve m4 using nlp minimizing z;

ï various options:

gams (scalar), dict, jacobian, hessian

Scaling
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How do I find out?

3. Check the equation listing:
---- E1 =E= 

E1. - (2.581140E+7)*X - Y =E= 0 ; 

(LHS = 4.1541556E+9, INFES = 4.1541556E+9 ***)

4. Let CPLEX write some statistics about the quality of the 

solution

óquality 1ô

Scaling
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Dra. Marian G. Marcovecchio

ÅAre there any guarantees when a convex or linear 

problem is solved?

ĄNo, there are no general guarantees since each solver 

has its tolerances

ĄSolver status will be accurate if model is scaled 

reasonably 

Scaling
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GAMS Support



From GAMS Support:

Hi,

We are using GAMS here at our university. In the process 

of building a very large scale LP model, we have 

encountered a problem of CPLEX Error 1001: Out of 

memory.

Is there any advice you can give to overcome this issue?

Best regards,

é

Cplex Error 1001: Out of Memory
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Potential resolutions:

- Use the GAMS option solvelink 0 (and not 1, 2, 3, 4 or 5)

- Save memory by not passing on names to the solver: 

model_name.dictfile=0

- Use a Cplex option file:

- Do not load GAMS names (names no)

- Do not use multiple threads (threads 1)

- Conserve memory where possible (memoryemphasis 1)

- Use the Simplex algorithm (lpmethod 1 or 2) instead of 

the Barrier algorithm (lpmethod 4)

- MIP: Let Cplex store information on disk (nodefileind 2/3)

- Add more memory (and/or upgrade to 64 Bit OS)

- Reduce the size of the model

Cplex Error 1001: Out of Memory
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GAMS user list



From GAMS user list:

Hello, 

is there a Java interface for GAMS?

Thanks.

Regards, 

é

Java Interface to GAMS
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Distributed GAMS APIs

ÅComponent Libraries
ï GAMS

ï GDX

ï Option

ÅSupported languages
ï C, C++, C#

ï Delphi

ï Fortran

ï Java

ï VBA, VB.Net

ï Python

ÅExamples/Documentation
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Calling GAMS from your Application

Creating Input for GAMS Model
Ą Data handling using GDX API

Callout to GAMS
ĄGAMS option settings using Option API

ĄStarting GAMS using GAMS API

Reading Solution from GAMS Model
Ą Data handling using GDX API


