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Structure of the Tutorial (part I)

• GAMS modeling language. General introduction; 
Introduction to GAMS IDE and Studio 

• MyFarm LP model; Main elements of a GAMS model: 
variables, parameters, equations

• Coding MyFarm LP model in GAMS; Solver output

• Solver output; Improving efficiency. Sets, Subsets, Alias, Sum 

• Introducing Sets and the Sum operator in MyFarm LP; 
Further useful Gams statements. Prod, Table, Variable-
Attributes, Loop 
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Objectives

• Upon completion of this tutorial, the participants will be 
able to:
• Use the GAMS Studio to modify or code economic simulation 

models in GAMS

• Understand the logic behind the GAMS modeling language

• Differentiate between the main elements of a GAMS model 

• Code simple economic models in GAMS

• Debug these models

• Analyze the result files generated by GAMS

• Exchange data between GAMS and Microsoft Excel
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What is GAMS?

• General Algebraic Modeling System (GAMS) is a high-level modeling 
system for mathematical programming and optimization.

• GAMS is “a tool for the development, solution, and management of 
large scale optimization problems” 

• Their main distinguishing features are :
• the use of relational algebra
• and the ability to provide partial derivatives on multidimensional, very large and 

sparse structures

• GAMS enables the user to solve/optimize linear as well as non-linear 
equation systems

• Optimization problems (maximization/minimization)
• Fully determined equation systems
• Combinations

• GAMS consists of a modeling language (along the lines of standard 
algebra) and solvers to solve or optimize equation systems.
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Key Principles of GAMS 

• The problem representation is independent of the solution 
method.

• The data representation follows the relational data model.

• The problem and data representations are independent of 
computing platforms.

• The problem and data representations are independent of 
user interfaces.

• Optimization methods will fail, and systems have to be 
designed to be fail-safe.
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GAMS IDE vs. GAMS Studio

• GAMS IDE
• Written in Delphi

• In use for + 20 years

• Restricted to Windows

• GAMS Studio
• Written in C++

• Since 2019

• Setup similar to IDE

• Platform-independent (Windows, macOS, Linux) 
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Installing GAMS

• Download the latest GAMS 
release: 

https://www.gams.com/do
wnload/

• Install GAMS
• Directory: C:\GAMS\

• Choose GAMS Studio as default

• Create a directory for our class 
projects:
• C:\GAMS_Tutorial\
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Organization of the Files
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GAMS Studio 

Introduction
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GAMS Studio: Welcome Page
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GAMS Studio: General Settings

• File -> Settings or [F7]
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LP Model 

MyFarm
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This Photo by Unknown Author is licensed under CC BY

Exercise 1. Linear programming 
model

http://ifpnews.com/wired/iran-exports-31000-tonnes-macaroni-wheat-italy/
https://creativecommons.org/licenses/by/3.0/


A linear Programming (LP) 
Problem: “Myfarm” Example
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• Farms size: 200 ha

• Labor availability: 10000 hours

• Xi: area of land devoted to each crop

• Xi ≥ 0 

• Maximize profit



The Mathematical Model

𝑴𝒂𝒙! 𝒁 = 253 ∗ 𝑿wheat + 443 ∗ 𝑿barley + 284 ∗ 𝑿rapeseed  +516 ∗ 𝑿sugarbeet

• Subject to:

• 𝑋wheat ; 𝑋barley ; 𝑋rapeseed ; 𝑋sugarbeet ≥ 0 (non-negativity)

• 𝑋wheat + 𝑋barley + 𝑋rapeseed+ 𝑋sugarbeet ≤ 200 (land)

• 25 ∗ 𝑋wheat + 36 ∗ 𝑋barley + 27 ∗ 𝑋rapeseed + 87 ∗ 𝑋sugarbeet ≤ 10000 (labor)

• Where:

✓ 𝑋wheat : land area devoted to wheat production

✓ 𝑋barley : land area devoted to barley production

✓ 𝑋rapeseed : land area devoted to rapeseed production

✓ 𝑋sugarbeet :          land area devoted to sugar beet production
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MyFarm in Excel

Hands-on exercise

• Open the Exercise 01-MyFarm in Excel.xlsx file and 
solve the LP problem 
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Questions

• The area devoted to wheat is ___ha. Why?

• Are the land and labour resources fully exploited?

• The max. total gross margin is ________€

13.04.2026 33



The Structure of GAMS 

Models
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Main Elements of a GAMS Model

• 3 essential parts to formulate a GAMS model:
• Variables

• Parameters

• Equations

• To use these in GAMS, 2 steps are required:
1. Declaration: give it a name and tell GAMS what it is, i.e.,  parameter, 

variable, equation, ...

2. Assignment or definition (a specific value, type, or function)

• Of course, many more statements are available
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GAMS Statement: Variables

• Entities whose values are generally unknown until after a model has 
been solved

• A GAMS variable, like all other identifiers, must be declared before it 
may be referenced.

• The syntax

• Where

• Variable(s) Keyword for variable definition

• Positive/Binary  Keyword can be preceded by modifier: 

• Positive The variable can only contain nonnegative values

• Binary Only 0 and 1 allowed

• v_actLevlWHEAT, … List of variable identifiers

• ; Semicolon ends each GAMS statement
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Kapitel  1 

Variables v_obje;  

Positive variables v_actLevlWHEAT, v_actLevlBARLEY, v_actLevlRAPESEED, v_actLevlSUGARBEET; 



GAMS Statement: Variables. 
Syntax

[var_type] variable[s] var_name [text]
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GAMS Statement: Variables

• Good modeling practice:
• Use expressions which are short (one word) but are still telling

• Not VAR1, A, B 

• Add explanatory text to further clarify the meaning:
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Variables 

v_obje             objective function value 

; 

Positive variables 

v_actLevlWHEAT     land area wheat 

v_actLevlBARLEY    land area barley 

v_actLevlRAPESEED  land area rapeseed 

v_actLevlSUGARBEET land area sugar beet 

; 



GAMS Statement: Parameters

• Are constants and contain exogenously given values

• Are not modified during the solution process

• Where
• Parameters Keyword for parameter definition
• p_uvag_wheat Identifier of the parameter
• /253/ Initial assignment of a value (otherwise: 0)

• , To define more parameters in one statement, 
separate them by commas or breaks

• ; Every GAMS statement is concluded by a semicolon
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    Parameters   

    p_uvag_wheat     Gross margin of wheat            /253/,  

    p_uvag_barley    Gross margin of corn             /443/,       

    p_uvag_rapeseed  Gross margin of rapeseed         /284/, 

    p_uvag_sugarbeet Gross margin of sugar beet       /516/     

    ; 



GAMS Statement: Parameters

• Good modeling practice: Separate declaration and assignment

• Assignment may contain arithmetic operations, e.g.
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      Parameters 

      p_uvag_wheat     Gross margin of wheat   

      p_uvag_barley    Gross margin of barley 

      ; 

      p_uvag_wheat  =  253; 

      p_uvag_barley = 443; 

 



GAMS Statement: Parameters

• Values of parameters can be “overwritten”: 
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      Parameters 

      p_uvag_wheat     Gross margin of wheat   

      gm_barley    Gross margin of barley 

      ; 

      p_uvag_wheat  = 253; 

      p_uvag_barley = 443; 

      p_uvag_wheat = 378; 

 

 



GAMS Statement: Parameters

• To check the value of a parameter or variable use the 
display statement: 
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DISPLAY p_uvag_wheat; 

or 

Display p_uvag_wheat; 

or 

display p_uvag_wheat; 

or 

displAy p_uvag_wheat; 

 

 



GAMS Statement: Equations

• In GAMS, each equation consists of 2 separate statements:
• Declaration (declare the equations existence)

• Definition (the equation itself, its algebraic form)

• Declaration:

• Where
• Equations Keyword for equation declaration

• e_land,… obje List of equations to be declared

• ; End GAMS statement
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Equations e_land, e_labour, obje; 



GAMS Statement: Equations

• Definition
• Equation name followed by two dots (..)

• Then the algebraic form of the equation

• In equations, the relational operators (= ≤ ≥) must be written as:

=E= Equality: right-hand side must equal left-hand side

=G= Greater than: left-hand side must be greater than or equal to right-
hand side

=L= Less than: left-hand side must be less than or equal to right-hand side
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GAMS Statement: Equations

• Definition
• Equation definitions for the MyFarm-exercise:
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obje ..     v_obje =E= p_uvag_wheat * v_actLevlWHEAT + p_uvag_barley * 

v_actLevlBARLEY + p_uvag_rapeseed * v_actLevlRAPESEED + p_uvag_sugarbeet * 

v_actLevlSUGARBEET; 

 

e_land ..   v_actLevlWHEAT + v_actLevlBARLEY + v_actLevlRAPESEED + 

v_actLevlSUGARBEET =L= 200; 

 

e_labour ..   p_lab_wheat * v_actLevlWHEAT + p_lab_barley * v_actLevlBARLEY + 

p_lab_rapeseed * v_actLevlRAPESEED + p_lab_sugarbeet * v_actLevlSUGARBEET =L= 10000; 



GAMS Statement: Equations

• Definition
• Note: The general form of these statements is

equationname.. algebra1 relation algebra2;

• Where
• equationname The identifier of the equation as declared

• .. Separator between name and equation

• algebra1,algebra2 Some algebraic expressions containing 
parameters and at least one endogenous 
variable

• relation One of the following =E= or =L= or =G=

• ; End of the statement
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GAMS Statement: Model

• Once all the model structural elements have been defined, 
the model has to be defined by a Model statement to 
identify the equations that belong to the model.

• Where
• Model Keyword for model definition
• Myfarm Identifier for this model
• /e_land, …/ List of equations that belong to this model
• ; Ends the statement

• The keyword all includes all previously defined equations in the  
model.
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Model myfarm /e_land, e_labour, obje/; 

Or 

Model myfarm /all/; 



GAMS Statement: Solve

• The Solve statement causes GAMS to use a solver to 
optimize/solve the model

• Where
• solve Keyword for the solve statement
• myfarm Name of the model to be solved
• using lp Declares type of solver to be used (lp = linear 

programming)
• maximizing  Declares the direction of the optimization 

(alternative: minimizing)
• v_obje Target variable (has to be defined before and has to 

occur in the model, must not be restricted)
• ; Ends the statement
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Solve myfarm using lp maximizing v_obje; 



Good Modelling Practices

• Enhance the readability of the model (to others/ to you 
after some time of absence) by:
• Ordering: e.g. first define all parameters, variables,…then assign 

them

• Giving telling names to model-entries (“p_uvag_wheat” instead 
of “par_1”)

• Defining all entries using explanatory text

• Specify units of all entries (e.g. ha, 1000 USD,…)

• Use comments wherever useful:
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* starts a comment-line 

 

$ontext 

starts a comment which can stretch over several lines  and needs to 

be ended by  

$offtext 



Coding the MyFarm Model

13.04.2026 50

This Photo by Unknown Author is licensed under CC BY-SA

Exercise 2. Linear programming 
model in GAMS

https://www.geograph.org.uk/photo/3058833
https://creativecommons.org/licenses/by-sa/3.0/


MyFarm Model

• The problem
Farmer wants to maximize his profit given 100 ha of land and 500 
hours of labor. He/she has the option of cultivating wheat, barley 
rapeseed and/or sugarbeet. How much of each crop should be 
plated in order to maximize the profit.
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Questions

• The value of an additional unit of land is _____€

• If we include 1 ha of wheat in the cropping mix, the
tot. gross margin will increase/decrease by _____€ 
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Solver Output: the Listing File
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The Listing File “.lst”

• The output file generated from a GAMS run is called listing 
file

• The listing file contains (in standard settings)
• Echo print/ Compilation

• Error messages

• Equation listing

• Column (variable) listing 

• Model statistics

• Solution report

• SolEQU, SolVAR: 
• Solution values for equations and variables
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The Listing File “Echo print”

• Is always the first part of the output file

• It is a listing of the input with added line numbers
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The Listing File “Error messages”

• All errors are marked by 4 stars (****)
• Search for **** to find errors in the listing file

• Two types of error messages:
1. Compilation errors (syntax/consistency mistakes)

• $errornumber is placed below the exact position in the line where the 
error occurred 

• errornumber is referenced by an error listing that describes this error

2. Execution errors (illegal arithmetic operations)
• Errors after compilation finished, i.e., during model generation and solving
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The Listing File “Error messages” 
Examples

• Compilation error
• A dollar symbol and error number are printed below the 

offending symbol on a separate line that begins with four 
asterisks

• Execution  error
• Occurs after compilation has finished
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The Listing File “Equation listing”

• Is the first part of the output generated by a solve statement

• By default, the first three equations in every block are listed
• This can be modified with the option limrow

• For equalities: LHS should be equal to RHS, typically 0.
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The Listing File “Column listing”

• The column listing or variable listing is the next part of the 
output
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The Listing File “Model statistics”
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The Listing File “Solution report”

• It is marked with the title Solution Report and includes the 
solve summary, the solver report, the solution listing, and 
the report summary
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The Listing File “The Solution 
Listing”

• The solution listing is a row-by-row then column-by-
column listing of the solutions returned to GAMS by the 
solver program

• Each individual equation (SolEQU) and variable (SolVAR) is 
listed with four pieces of information
• May be suppressed by

option solprint = off ;

• SolEQU:
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The Listing File “The Solution 
Listing”

• SolVAR:
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Reduced cost



The Listing File “Report Summary”
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