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What is GAMS?  

GAMS at a Glance 

A simple Example 

Applications 



Whatôs that? 

 

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

 

ÅHigh-level computer programming languages for the formulation 

of complex mathematical optimization problems  

 

ÅNotation similar to algebraic notation: Concise and readable 

definition of problems in the domain of optimization 

 

ÅDo not solve problems directly, but ready-for-use links to state-of-

the-art algorithms 

 

 

 

         

 

 

 

 

 

 

Algebraic Modeling Languages 
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http://en.wikipedia.org/wiki/Algebraic_modeling_language
http://en.wikipedia.org/wiki/Algebraic_modeling_language


Core Elements: 

 

ÅA modeling language interpreter 

 

ÅSolver links 

 

ÅUser interfaces  

 

ÅData exchange facilities 

 

 

 

         

 

 

 

 

 

 

Algebraic Modeling Languages 
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GAMS Development at a Glance 

ÅRoots: World Bank, 1976 

 

ÅWent commercial in 1987 

 

ÅGAMS Development Corp. (US) 

ÅGAMS Software GmbH (Europe) 

 

Technical tool provider (Software) 

 

ÅBroad academic & commercial 

user community and network 

ÅGAMS is used in more than 

120 countries 

ÅHalf of licenses commercially 

used 
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Broad Network 
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 Downloads (March 2012) 

Total: 495 GB ~ 5,500 monthly downloads 8 



 

General Algebraic Modeling System 
  

Timeline at:  
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http://en.wikipedia.org/wiki/General_Algebraic_Modeling_System 

é 
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What is GAMS?  

GAMS at a Glance 

A simple Example 

Applications 



Fundamentals: 

 

Å Balanced mix of declarative and procedural elements 

 

Å Platform independence 

 

Å Hassle-free switch of solution methods and solvers 

 

Å Open architecture and interfaces to other systems 

 

Å Independent layers 

GAMS at a Glance 
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ÅBalanced mix of 

declarative and procedural 

elements 

 

ÅPlatform independence 

 

ÅHassle-free switch of 

solution methods 

 

ÅOpen architecture and 

interfaces to other 

systems 

 

ÅIndependent Layers 

 

 

GAMS at a Glance 
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Declarative elements 

- Parameters 

- Variables 

- Equations 

- Models 

-  é 

 

combined with procedural 
elements 

- Loops 

- If-then-else 

- Macros 

- User defined functions 

- é 



ÅBalanced mix of 

declarative and procedural 

elements 

 

ÅPlatform independence 

 

ÅHassle-free switch of 

solution methods 

 

ÅOpen architecture and 

interfaces to other 

systems 

 

ÅIndependent Layers 

 

 

GAMS at a Glance 

10+ Supported Platforms 

 

AXU 
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Sparc 
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28+ Integrated Solvers 

 

XA 
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GUROBI 

GAMS at a Glance 
ÅBalanced mix of 

declarative and procedural 

elements 

 

ÅPlatform independence 

 

ÅHassle-free switch of 

solution methods 

 

ÅOpen architecture and 

interfaces to other 

systems 

 

ÅIndependent Layers 

 

 

 

LINDO 

GLOMIQO 

JAMS 

SCIP 
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Å ASCII 

 

Å Gams Data eXchange (Binary) 

Å MS Excel, MS Access 

Å Databases 

Å Matlab, R, é. 

 

Å APIôs 

 

Å Component Libraries 

 

Å .NET Integration (Alpha) 

 

 

ÅBalanced mix of 

declarative and procedural 

elements 

 

ÅPlatform independence 

 

ÅHassle-free switch of 

solution methods 

 

ÅOpen architecture and 

interfaces to other 

systems 

 

ÅIndependent Layers 

 

GAMS at a Glance 
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Interface Data Model Solver 

GAMS at a Glance 

Independence of 
Å Model and data 

Å Model and solution methods (solver)  

Å Model and operating system  

Å Model and user interface 

 

 

 

 

ĄModels benefit from 
Å Advancing hardware 

Å Enhanced / new solver technology 

Å Improved / upcoming interfaces to other systems 
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GAMS IDE 

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 

 

 

GAMS at a Glance: Development Environm. 
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ÅGAMS Model Library  
ï Example and user-contributed  

 models 

ï Very often used as templates 

 

ÅGAMS Test Library 
ï Transparent and reproducible quality assurance tests 

 

ÅPractical Financial Optimization Models 
ï Models of the book ññPRACTICAL FINANCIAL  

OPTIMIZATION ï A Library of GAMS Modelsò  

by Consiglio, Nielsen and Zenios 

 

 

GAMS at a Glance: Model Libraries 

18 



ÅComplement GAMS system: 

ïTom Rutherford: Some GAMS Programming Utilities 

(productivity tools, advanced data exchange with 

Excel and Gnuplot: http://mpsge.org/inclib/tools.htm 

ïBruce Mc Carl: GAMSCHK, data exchange tools 
 http://agecon2.tamu.edu/people/faculty/mccarl-bruce/GAMS.htm 

ïErwin Kalvelagen: Statistics, GAMS/LS (a linear 

regression solver) 
http://amsterdamoptimization.com/statistics.html  

ïWietse Dol: Gtree, GAMS-R link: 
http://www3.lei.wur.nl/gamstools/   

 

ÅDetails and more sources: http://interfaces.gams.com 

User Contributed Tools and Extensions 
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http://mpsge.org/inclib/tools.htm
http://mpsge.org/inclib/tools.htm
http://mpsge.org/inclib/tools.htm
http://agecon2.tamu.edu/people/faculty/mccarl-bruce/GAMS.htm
http://agecon2.tamu.edu/people/faculty/mccarl-bruce/GAMS.htm
http://agecon2.tamu.edu/people/faculty/mccarl-bruce/GAMS.htm
http://amsterdamoptimization.com/statistics.html
http://agecon2.tamu.edu/people/faculty/mccarl-bruce/GAMS.htm
http://agecon2.tamu.edu/people/faculty/mccarl-bruce/GAMS.htm
http://agecon2.tamu.edu/people/faculty/mccarl-bruce/GAMS.htm
http://interfaces.gams.com/
http://interfaces.gams.com/


Agenda 

20 

 

What is GAMS?  

GAMS at a Glance 

A simple Example 

Applications 



Minimize transportation cost    
subject to supply & demand constraints 

A Simple Example: Transportation Model 

21 
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A Simple Example: Algebra 
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A Simple Example: Declarative Model 
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A Simple Example: Model Data 
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A Simple Example: Complete Model 
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A Simple Example: Results 
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A Simple Example: Modifications 
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LP 

MIP 

NLP 

MINLP 



A Simple Example: Minimum Shipment 

ÅExtension: Minimum Shipment 

ïShip at least 100 units or donôt ship 

 

ÅContinuous variable x(i,j) 

ÅBinary variable ship(i,j) 

 

ÅCoupling constraints: 

ï if ship = 1 Ą x > 100: x > 100 * ship 

ï If ship = 0 Ą x = 0: x < bigM * ship 
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A Simple Example: Min/Max Shipments 
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Parameter rep1( i,j ,*)    Shipments between plants and markets  

          rep2(*)        Objective value;  

rep1(i,j,' lp ') = x.l ( i,j );  

rep2(' lp ')     = z.l ;  

 

scalars xmin  / 100 /  

        xmax / 325 /;  

binary variables ship( i,j )    decision variable to ship  

equations        minship ( i,j ) minimum shipments  

                 maxship ( i,j ) maximum shipments ;  

 

minship ( i,j ).. x( i,j ) =g=   xmin *ship( i,j );  

maxship ( i,j ).. x( i,j ) =l=   xmax*ship( i,j );  

 

model m2 min shipments / all /;  

solve m2 using mip  minimizing z;  

rep1( i,j,'mip ') = x.l ( i,j );  

rep2(' mip ')     = z.l ;  

 

option mip =coincbc  

solve m2 using mip  minimizing z;  

rep1( i,j,'mip - coincbc ') = x.l ( i,j );  

rep2(' mip - coincbc ')     = z.l ;  

display rep1,rep2;  



A Simple Example: Economy of Scales 
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Cost = Volumebeta 



A Simple Example: Nonlinear Costs (NLP) 
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* nonlinear cost  

equation nlcost  nonlinear cost function;  

scalar beta;  

 

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

 

model m3 / transport - cost + nlcost  /;  

 

beta = 1.5;  

solve m3 using nlp  minimizing z;  

rep1( i,j,'nlp - convex') = x.l ( i,j );  

rep2(' nlp - convex')     = z.l ;  

 

beta = 0.6;  

solve m3 using nlp  minimizing z;  

rep1( i,j,'nlp - concave') = x.l ( i,j );  

rep2(' nlp - concave')     = z.l ;  

 

option nlp =baron;  

solve m3 using nlp  minimizing z;  

rep1( i,j,'nlp - baron') = x.l ( i,j );  

rep2(' nlp - baron')      = z.l ;  

 

display rep1,rep2;  



A Simple Example: MIP and Nonlinear 
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* min/max and nonlinear objective  

 

model m4 / m3  + minship  +maxship /;  

 

option minlp =baron;  

solve m4 using minlp  minimizing z;  

rep1( i,j,'minlp - bar') = x.l ( i,j );  

rep2(' minlp - bar')     = z.l ;  

 

option minlp =lindoglobal ;  

solve m4 using minlp  minimizing z;  

rep1( i,j,'minlp - lin ') = x.l ( i,j );  

rep2(' minlp - lin ')     = z.l ;  

 

display rep1,rep2;  



Agenda 

33 

 

What is GAMS?  

GAMS at a Glance 

A simple Example 

Applications 



Typical Application Areas 

ÅAgricultural Economics 

ÅChemical Engineering 

ÅEconometrics 

ÅEnvironmental Economics 

Å Finance 

Å International Trade 

ÅMacro Economics 

ÅManagement Science/OR 

ÅMicro Economics 

ÅApplied General Equilibrium 

ÅEconomic Development 

ÅEnergy 

ÅEngineering 

Å Forestry 

Å Logistics 

ÅMilitary 

ÅMathematics 

ÅPhysics 

       Illustrative examples in the GAMS Model Library 
34 



Agriculture  

35 http://www.gams.com/presentations/index.htm#Ads 

http://www.gams.com/presentations/index.htm


Agriculture 

36 http://www.gams.com/presentations/index.htm#Ads 

http://www.gams.com/presentations/index.htm


Energy 

37 http://www.gams.com/presentations/index.htm#Ads 

http://www.gams.com/presentations/index.htm


Cutting Stock Optimization 

38 http://www.gams.com/presentations/index.htm#Ads 

http://www.gams.com/presentations/index.htm


Biology 

39 http://www.gams.com/presentations/index.htm#Ads 

http://www.gams.com/presentations/index.htm


Climate Change   

http://www.gams.com/presentations/index.htm#Ads 

http://www.gams.com/presentations/index.htm


Process Industry 

http://www.gams.com/presentations/index.htm#Ads 

http://www.gams.com/presentations/index.htm


Grid Computing 

42 http://www.gams.com/presentations/index.htm#Ads 

http://www.gams.com/presentations/index.htm


Scheduling 
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ÅWhat is GAMS? 

ÅWhat is special? 

ÅWhat is new? 



Quality Assurance at GAMS 

Then and Now 

Agenda 
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What is special? 



Then é 
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GAMS Users Guide (1988) 


