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What’s that?

http://en.wikipedia.org/wiki/Algebraic_modeling_language

• High-level computer programming languages for the formulation 
of complex mathematical optimization problems

Algebraic Modeling Languages

of complex mathematical optimization problems

• Notation similar to algebraic notation : Concise and readable 
definition of problems in the domain of optimization

• Do not solve problems directly , but ready-for-use links to state-of-
the-art algorithms
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GAMS Development / Software at a Glance
• Roots: World Bank, 1976

• Went commercial in 1987

• GAMS Development Corp. (US)
• GAMS Software GmbH (Europe)

• Technical tool provider (Software)

• Broad academic & commercial 
user community and network

• GAMS is used in more than 
120 countries

• Half of licenses commercially 
used
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Broad Network
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Downloads (March 2012)

Total: 495 GB ~ 5,500 monthly downloads8
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What is a Model?

• List of Equations
– Mathematical Programming (MP) Model

• Collection of several intertwined (MP) Models 
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• Collection of several intertwined (MP) Models 
(polylithic models, Kallrath)
– Data Preparation and Calibration
– “ Solution” Module
– Reporting Module

• “ Solution” Module often requires procedural 
/imperative programming



• Declarative Elements in GAMS:
– Model Algebra

• Procedural Elements in GAMS:

Declarative and Procedural Language Mix

• Procedural Elements in GAMS:
– Programming Flow Control Features:

• LOOP, FOR, WHILE, REPEAT
• IF ELSEIF ELSE
• Access to external programs/libraries
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Cutting Stock Optimization

12 http://www.gams.com/presentations/index.htm#Ads
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Advantage of Algebraic Modeling System

Independence of
• Model and data
• Model and solution methods (solver)
• Model and operating system
• Model and user interface

Interface Data Model Solver

�Models benefit from
• Advancing hardware
• Enhanced / new solver technology
• Improved / upcoming interfaces to other systems
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Simple Transport Model
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Simple Transport Model – Cont.
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Benders Decomposition for 2-Stage SP
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Benders Decomposition for 2-Stage SP
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• GAMS Implementation (solver Cplex)
– 17 iterations: (3+1)*17 = 68 small models

• 10.4 secs (all default)
• 9.1 secs (minimize listing file size)
• 4.9 secs (GAMS stays in memory)

Benders GAMS Implementation

• 4.9 secs (GAMS stays in memory)
• 0.6 secs (communicate with solver through memory)

• Smart update of sub-model (Scenario Solver/GUSS)
• Grid computing
• Object Oriented API (e.g. .NET)
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option limrow=0, limcol=0, solprint=silent,

solvelink=%Solvelink.LoadLibrary%;



cost.. Z=e=sum((i,j), f * d(i,j) /1000*X(i,j));

Loop(s,
d(i,j) = dd(s,i,j);
f = ff (s);

GUSS: Gather-Update-Solve-Scatter

f = ff (s);
solve mymodel min Z using lp;
rep(s) = Z.l;

);
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set dict / s.scenario.''
d.param .dd
f.param .ff
Z.level .rep /

solve mymodel min z using lp scenario dict;
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cost.. z=e=sum((i,j), f * d(i,j) /1000* x(i,j) );
set dict / s.scenario.''

d.param .dd
f.param .ff
x.level .xx /

GUSS: Gather-Update-Solve-Scatter

Setting Solve time (secs)

Solvelink=0 (default) 40.297

Solvelink=%Solvelink.LoadLibrary% 03.625
x.level .xx /

solve mymodel min z using lp scenario dict;

• Updates model data instead of matrix coefficients/rhs
• Hot start (keeps the model hot inside the solver and uses 

solver’s best update mechanism)
• Saves model generation and solver setup time
• Transport model solution time: 0.3 secs
• A priori knowledge of all scenario data

GUSS 00.797
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GRID Slide
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• High demand for OO API to GAMS
– Embedding GAMS Model into IT infrastructure
– GAMS .NET is currently in Alpha Client Testing
– Java, Python, … will follow
– OO API has the concept of a Model Instance

Object Oriented GAMS API

– OO API has the concept of a Model Instance
– Build algorithms with GAMS objects in C#, Java, …

• GAMS solve statement
– Update against the GAMS database (traditional)
– Model Instance Object (new)
– Use OO API to experiment
– Introduction of Model Instance Object into GAMS 
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Stochastic Programming with EMP

EMP 
Information
(stoch. Ext.)

M
ap

pi
ng

 S
ol

ut
io

n
In

to
 o

rig
in

al
 s

pa
ce

Original 
Model
(det.)

Translation

Reformulated
Model

Solution

M
ap

pi
ng

 S
ol

ut
io

n
In

to
 o

rig
in

al
 s

pa
ce

Solving using
Established algorithms 

Viewable

32



33



34



Thank You !

USA

GAMS Development Corp.   
1217 Potomac Street, NW 

Europe

GAMS Software GmbH
Eupener Str. 135 -1371217 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

Eupener Str. 135 -137
50933 Cologne
Germany

Phone: +49 221 949 9170
Fax:      +49 221 949 9171

http://www.gams.com
info@gams.de
support@gams.com
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