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In NetlLogo, To Instruct Agents To Evaluate Or Check An Attribute, And Make
Decisions Based On The Outcome, understanding how to program agents to assess
their attributes and respond accordingly is fundamental for creating dynamic
and interactive simulations. NetLogo, a powerful multi-agent programmable
modeling environment, relies heavily on agents—turtles, patches, and
links—that operate based on rules defined by the user. Evaluating agent
attributes allows these agents to make decisions, leading to complex emergent
behaviors that mirror real-world systems. Whether designing ecological
models, social simulations, or traffic systems, mastering attribute
evaluation and decision-making is crucial for effective modeling.

This article provides a comprehensive guide on how to instruct agents in
NetLogo to evaluate their attributes and make decisions based on the results,
emphasizing best practices, common methods, and practical examples to enhance
your modeling projects.

Understanding Agents and Attributes in NetLogo

Agents in NetLogo

NetLogo operates with three primary types of agents:

— Turtles: Mobile agents that can move and interact within the environment.
— Patches: Fixed grid cells representing the environment.

- Links: Connections between agents, typically turtles.

Each agent type can possess attributes, which are variables that store
information about the agent's state or characteristics.

Attributes of Agents

Attributes are variables associated with agents, defined using the “turtles-
own', ~patches-own , or "“links-own  constructs. For example:
" “netlogo
turtles—-own [energy speed]
patches-own [color-type]

These variables can be used to store data like energy levels, color types,
size, or any other property relevant to the model.



How Agents Evaluate Their Attributes in NetLogo

Using Conditionals for Attribute Evaluation

The primary method for agents to evaluate their attributes is through
conditional statements such as "if , “ifelse’, or “while . These control
structures allow agents to perform different actions based on their attribute
values.

Example:
" “netlogo
ask turtles [
if energy > 50 [
hatch 1
10
move-to one-of patches with [color = green]
]
]

In this example, turtles check if their “energy’ attribute exceeds 50. If
true, they hatch a new turtle; otherwise, they move to a green patch.

Using Comparison Operators

Comparison operators allow for flexible evaluation:

- "=": equal to
- “!=": not equal to
- '<*, >, <=, ">=": less than, greater than, etc.
Example:
" "netlogo

if energy >= 100 [
set status "full"
]

Evaluating Multiple Attributes with Logical Operators

Logical operators such as “and’, “or , and "not  enable complex decision-
making based on multiple attribute conditions.

Example:
" "netlogo
ask turtles |
if (energy > 50 and speed > 2) |
perform-action
]
]



Practical Techniques for Agents Making
Decisions Based on Attributes

Implementing Decision-Making Structures

To design agents that make nuanced decisions, combine attribute evaluation
with control structures:

- "1f° statements for simple binary decisions.

- “ifelse’ statements for choices with multiple outcomes.

- "while® loops for repeated evaluation or actions until a condition is met.

Example:
" "netlogo
ask turtles [
ifelse energy > 80 [
breed-new-turtles
I
move
1
]

Using "ask’™ to Operate on Specific Agents

The “ask’™ command directs specific agents to evaluate their attributes and
execute actions accordingly.

Example:
" "netlogo
ask turtles with [energy < 20] [
set color red
move—-to one—-of patches
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This causes turtles with low energy to turn red and move to a random patch.

Creating Decision Trees

Complex decision-making can be modeled using nested conditionals, forming
decision trees that evaluate multiple attributes step-by-step.

Example:
" "netlogo
ask turtles |
if energy < 20 [
set color "red"
]
else |
if energy < 50 [
set color "yellow"
]
else [
set color "green"

]



Examples of Attribute Evaluation and Decision-
Making in Practice

Example 1: Simulating Predator-Prey Interactions

In predator-prey models, predators evaluate the prey's attributes (like
distance or size) to decide whether to hunt.

" "netlogo
ask predators [
let target one-of prey with [distance myself < 5]
if target != nobody [
face target
if distance target < 1 [
ask target [ die ]
I
forward 1
]
]
]

Example 2: Managing Resource Levels

Agents assess their resource attribute to decide whether to seek supplies or
rest.

" “netlogo
ask turtles |
if resources < 10 [
go—to—-resource
]
else [
continue foraging
]
]

Example 3: Adaptive Behavior Based on Environmental
Conditions
Patches evaluate their "color-type  to change behavior dynamically.

" “netlogo

ask patches [
if color-type = "dry" [



set moisture-level moisture-level - 1

]
else |
set moisture-level moisture-level + 1

Best Practices for Effective Attribute
Evaluation and Decision-Making in NetLogo

1. Use Clear and Descriptive Variable Names

Clear variable names improve code readability and maintenance. For example,
use " energy_level® instead of “e’

2. Initialize Attributes Properly

Set initial values during setup to prevent errors during evaluation.

" “netlogo
to setup
clear—-all
create—-turtles 50 |
set energy random 100

]

end

3. Avoid Deep Nesting of Conditionals

Keep decision trees manageable by limiting nesting or breaking complex logic
into separate procedures.

4. Optimize for Performance

Limit the number of “ask’™ commands and use “with® to target specific agents
efficiently.

" "netlogo
ask turtles with [energy > 80] [
perform-high-energy—-actions

]

5. Incorporate Feedback Loops

Allow agents to update their attributes based on actions, creating adaptive
behaviors.



" “netlogo
to update—-energy
ask turtles [
set energy energy - 1
if energy <= 0 [ die ]
]

end

Conclusion

Mastering how agents evaluate their attributes and make decisions is
essential for creating realistic, responsive, and complex models in NetLogo.
By leveraging conditional statements, logical operators, and structured
decision-making techniques, you can simulate behaviors that depend on
internal states or environmental factors. Remember to design your attributes
thoughtfully, initialize them properly, and craft decision trees to reflect
the behavior you wish to model. With these tools and best practices, you'll
be able to develop sophisticated simulations that accurately mirror decision-
based processes in natural, social, or engineered systems.

Additional Resources for Advanced Attribute
Evaluation in NetLogo

— NetLogo Dictionary: Comprehensive reference for commands and constructs.

- NetLogo Programming Guide: In-depth tutorials on programming techniques.

— Model Examples: Explore existing models for practical implementation ideas.
— Community Forums: Engage with the NetLogo user community for tips and
troubleshooting.

Implementing attribute evaluation and decision-making strategies effectively
will elevate the complexity and realism of your NetLogo models, enabling you
to simulate a wide array of phenomena with precision and insight.

Frequently Asked Questions

How do I instruct agents in NetLogo to evaluate a
specific attribute and make decisions based on its
value?

You can use an if or ifelse statement within a 'ask' block to evaluate an

attribute, for example: 'ask turtles [ if attribute > 10 [ perform-action ]
1.



What is the syntax for checking an agent's attribute
in NetLogo?
Use the agent's attribute directly in a conditional statement, like 'if

attribute-name > value [ ... ]', ensuring that 'attribute-name' is a variable
Oor agent property.

Can I use multiple conditions to make decisions based
on agent attributes?

Yes, you can use logical operators such as 'and' and 'or' in your conditions,
for example: 'if attributel > 5 and attribute2 < 10 [ ... ]1'.

How do I update an agent's attribute based on a
decision after evaluation?

Inside the 'ask' block, assign a new value to the attribute, e.g., 'set
attribute attribute + 1', after evaluating conditions.

Is it possible to have agents decide between multiple
actions based on different attribute thresholds?

Yes, you can nest 'ifelse' statements or use multiple 'if' statements to
choose actions depending on attribute ranges, like 'if attribute < 5 [ ... 1]
else if attribute < 10 [ ... ]'.

How can I make agents check their own attributes and
react accordingly?

Use 'ask myself' within the agent's code or have agents evaluate their own
attributes, for example: 'if self.attribute > 8 [ perform-action ]'.

What is the best way to debug agents' decision-making
based on attributes?

Insert 'print' statements inside your conditions to output attribute wvalues
and decision points, helping you verify correct evaluation.

Can I use external conditions or global variables to
influence agent decisions based on attributes?

Yes, you can include global variables or external conditions in your decision
logic by referencing them in your 'if' statements alongside agent attributes.

How do I ensure that agents only make decisions when
certain attributes meet specific criteria?
Wrap your decision code within an 'if' statement that checks the attribute,

e.g., 'if attribute >= threshold [ ... ]', so actions only occur under those
conditions.



Additional Resources

In NetLogo, To Instruct Agents To Evaluate Or Check An Attribute, And Make
Decisions Based On The Outcome

NetLogo is a powerful and versatile agent-based modeling environment widely
used for simulating complex systems across disciplines such as ecology,
economics, sociology, and computer science. Its intuitive programming
language and user-friendly interface enable researchers and students to
create models that mimic real-world phenomena through autonomous
agents—individual entities with behaviors and attributes. One fundamental
aspect of such modeling involves guiding agents to assess their own
attributes or environmental conditions and then make decisions accordingly.
This process underpins many dynamic behaviors, from predators hunting prey to
vehicles navigating traffic or households adjusting energy consumption.

In this article, we explore the core techniques and best practices for
instructing agents in NetLogo to evaluate or check their attributes and make
decisions based on the results. Whether you're designing a simple simulation
or a complex adaptive system, understanding how agents interpret their
attributes and respond appropriately is crucial for creating realistic and
insightful models.

Understanding Agents and Attributes in NetLogo

What Are Agents in NetLogo?

In NetLogo, agents are the autonomous entities that drive the simulation.
There are primarily three types:

— Turtles: Mobile agents that can move within the environment.

— Patches: Stationary cells that form the grid-based environment.

- Links: Connections between turtles, often used to model relationships.

FEach agent can possess a set of attributes—variables that store information
about the agent's state and behavior. For example, a turtle might have
attributes like “energy , "~ speed’, or "age’

Defining and Initializing Attributes

Attributes are defined using the “breed’ or “turtles-own / patches-
own /' links—own' commands. For example:

" "netlogo
turtles-own [energy age]

This declares that each turtle will have its own “energy and " age’
variables.

Initialization typically occurs in the “setup  procedure:
" "netlogo

to setup

clear—-all

create—-turtles 100 [

set energy random 100



set age 0

]
reset—-ticks
end

This creates 100 turtles with randomly assigned energy levels and an initial
age of zero.

Evaluating Agent Attributes: The Core Concept

Conditional Statements and Ewvaluation

The primary method for instructing agents to evaluate their attributes
involves conditional statements such as "if°, “ifelse , and “while . These
control structures allow agents to test their current attribute values
against specific conditions.

For example, consider a scenario where turtles decide whether to reproduce
based on their energy level:
" "netlogo
ask turtles [
if energy > 80 [
reproduce
]
]

This code instructs each turtle to evaluate whether its “energy 1s greater
than 80, and if so, to perform the "“reproduce’ action.

Using Comparison Operators

Different comparison operators enable fine-grained evaluations:
- =" (equal to)
- " !=" (not equal to)
< (less than)
- > (greater than)
< (less than or equal to)
- '>=" (greater than or equal to)

Example:
" “netlogo
ask turtles |
if energy >= 50 and energy <= 100 [
perform-healthy-behavior
]
]

Combining Conditions

Complex decision-making often requires combining multiple conditions with
logical operators:



- “and’ : Both conditions must be true.
- “or : At least one condition must be true.

- “not : Negates a condition.
Example:
" "netlogo

ask turtles [

if (energy > 50 and age < 5) or (energy > 80 and age >= 5) [
perform-special—-action

]

]

Making Decisions Based on Attribute Evaluation

Executing Different Behaviors

Once an agent evaluates its attributes, it can decide which behavior to
perform. This is achieved through conditional branching, primarily using "~ if-
else’ constructs.

Example:

" “netlogo
ask turtles |
if energy > 70 [
move—faster

]
else [
conserve—energy
]

]

In this snippet, turtles with high energy move faster, while the rest
conserve energy.

Implementing Decision Trees

More sophisticated decision processes can be modeled as decision trees, where

multiple attribute evaluations lead to different actions:
" "netlogo

ask turtles [

if energy < 30 [

seek—-food

]

else if energy >= 30 and energy < 70 [

wander

]

else [

reproduce

]

]



Using Switch-Case Logic

While NetLogo does not have a built—-in “switch® statement, nested "if-else’
structures serve a similar purpose, allowing agents to choose among multiple
options based on attribute thresholds.

Practical Examples of Attribute Evaluation and
Decision—-Making

Example 1: Predator-Prey Model

In predator-prey simulations, predators evaluate their hunger level and

decide whether to hunt or rest:
" “netlogo

ask predators [

if hunger > 50 [

hunt

]

else [

rest

]

]

Example 2: Traffic Simulation

Vehicles evaluate the distance to the car ahead and decide whether to
accelerate or brake:
" "netlogo
ask cars [
if distance-to-car < safe-distance |
brake
]
else |
accelerate
]
]

Example 3: Resource Gathering

Agents assess resource availability and decide to gather or move on:
" "netlogo

ask agents [

if patches-here with [resource > threshold] != nobody [

gather-resource

]

else |

move—-to-random-patch

]

]



Advanced Techniques for Attribute-Based
Decision Making

Using Functions for Decision Logic

Encapsulating evaluation and decision logic within functions improves code

clarity and reusability:
" “netlogo

to decide—action

ask turtles [

ifelse evaluate-energy [

perform-productive-action
I

perform-rest

]

]

end

to-report evaluate-energy
report energy > 50
end

Thresholds and Dynamic Decision Criteria

Decisions can adapt based on changing environmental conditions or agent
States:
" "netlogo
ask turtles |
let threshold (environmental-factor 10)
if energy > threshold [
perform-special-move
]
1

Incorporating Randomness

Adding stochastic elements can create more realistic behaviors:
" "netlogo

ask turtles [

if random—-float 1.0 < 0.3 [

perform-risky-action

]

]



Best Practices for Implementing Attribute
Checks and Decisions

— Keep conditions simple: Break complex evaluations into smaller, manageable
parts.

— Use descriptive variable names: Clarify the purpose of attributes and
conditions.

— Encapsulate decision logic: Use procedures to centralize decision-making
code.

— Test thresholds carefully: Fine-tune attribute thresholds based on model
behavior.

- Leverage functions: For repeated evaluations, functions improve modularity
and readability.

— Simulate variability: Incorporate randomness where appropriate to model
real-world unpredictability.

Conclusion

Mastering how agents evaluate their attributes and make decisions in NetLogo
is fundamental to creating realistic and dynamic models. By leveraging
conditional statements, comparison operators, logical conjunctions, and
procedural abstractions, modelers can craft sophisticated behaviors that
respond adaptively to changing conditions. Whether simulating ecological
systems, traffic flow, social behaviors, or resource management, the ability
for agents to assess their internal and external states and act accordingly
is at the heart of agent-based modeling.

Through thoughtful design and implementation of attribute evaluation logic,
you can enhance the realism, flexibility, and insightfulness of your NetLogo
models. As you experiment with different decision rules, thresholds, and
stochastic elements, you'll unlock a deeper understanding of the complex
systems you seek to emulate, ultimately advancing your research and teaching
endeavors in the fascinating realm of agent-based simulation.
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