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Construct Agent Type Com ponent User Input Data H.LV.E. Output Data .

H.ILV.E. Input Data . Native Output Data .

Name

Construct
UET

Sociability
Count
Journey Length
.
Gates & Agent Type
Targets

Behavior
Defaults

Sociability
Defaults

mm e HIVE. Program

HIVE. Program

Inputs Outputs

1) Name O Agent Type
The name of the agent type. This value is used as an A compiled H.LV.E. element representing the specified
identifier and does not influence the algorithm. agent type in the simulation.

2 ) Sociability

A domain with maximum bounds of 0.0 to 1.0 that
represents the agent type's social level. Two agents with
similar social levels are more likely to socialize. The
sociability of each agent instance will be randomly selected
within this specific range.

3) Count

The total number of agents in the simulation who follow
this agent behavior.

4) Journey Length

The total number of destinations this agent type will visit
during the simulation.

@ Gates

The H.IV.E. program(s) this agent type can spawn from
during the simulation. If multiple gates are provided, the
agents will pick their gates at random.

@ Targets

The H.IV.E. program(s) this agent type can potentially visit
as a target during the simulation. If the number of targets is
greater than the journey length, the agents will pick their
targets at random.

Behavior Defaults

The H.IV.E. behaviors for this agent type. Please see
“Behavior Defaults” for more details.

Sociability Defaults

The H.IV.E. social behaviors for this agent type. Please see
“Sociability Defaults” for more details.
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User Input Data H.LV.E. Output Data .

H.ILV.E. Input Data . Native Output Data .

Agent Behavior Defaults Override

N Base Velocity HIVE.
Domain Defaults

Update Type:

Domain

-
Construct

Outputs

Inputs
@ H.LV.E. Defaults

1) Base Velocity Domain
A compiled set of behaviors which can be used for any

A domain specifying the base distance (in Rhino units) the

agent type will move along the network in each iteration. agent type

Note:

This component automatically updates its inputs based on its
output connection. When placed, it will not have any inputs, but
will update when connected and “Update Type" is clicked.

Connected Component

Initial Component

Base Velocity H.LVE.

@ HIVE Defaults il Defauits

© 2025 by H.LV.E.
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Agent Sociability Defaults Override usernput Data [l HivE OuputOsta [

[ =
N 2

Age Domain HIVE

¢ Personal Space: Defaults
Domain

Update Type

(=)
Gonstruct
Domain

Inputs

1) Age Domain

A domain describing the agent type's age. This will affect its
movement and social behaviors during the simulation.

2 ) Personal Space Domain

A domain describing the agent type's personal radius, in
Rhino units. If another agent enters this radius, there is a

chance the two will socialize.

Note:

This component automatically updates its inputs based on its
output connection. When placed, it will not have any inputs, but
will update when connected and “Update Type" is clicked.

Initial Component Connected Component
£ e vetats AgeDomain oag 11\
Personal Space Defaults

Update Type Domain

=
----------- >
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H.ILV.E. Input Data . Native Output Data .

Outputs

@ H.LV.E. Defaults

A compiled set of social behaviors which can be used for

any agent type.

© 2025 by H.LV.E.



Agent Type Deconstructor Component User Input Data H.I\V.E. Output Data .

H.ILV.E. Input Data . Native Output Data .

Name
Sociability
Count

Journey Length
HIVE. Element z% Gates
Targets

Behavior
Defaults

Sociability
Defaults

Inputs Outputs

@ H.LV.E. Element O Name

The compiled H.LV.E. agent type class to deconstruct. The name of the agent type. This value is used as an
identifier and does not influence the algorithm.

Note: @ sociability

4 R A domain that represents the agent type's social level. Two
agents with similar social levels are more likely to socialize.
The sociability of each agent instance will be randomly

This component automatically updates its outputs based on its

input connection. When initially placed, the component will not selected within this specific range.
have any outputs, but will update when connected.
@ Count
Initial Component Connected Component The total number of agents in the simulation who follow
& - this agent behavior.
—
HIVE Element 17 Name D
, Sociability P @ Journey Length
]
[ > Count D The total number of destinations this agent type was
Journey Length [) scheduled to visit during the simulation. If the agent was
—{- R still active at the end of the simulation, it may not have yet
( H.LVE. Element -.T (Gates D visited all of its destinations.
Targets D
Behavior D
Defaults
Sociability @
Defaults D Gates
\ J

The H.IV.E. program(s) this agent type can spawn from
\_ Y, during the simulation. Please attach another H.IV.E.
Deconstructor to this output to view the parameters.

@ Targets

The H.IV.E. program(s) this agent type can potentially visit
as a target during the simulation. Please attach another
H.I.V.E. Deconstructor to this output to view the parameters.

@ Behavior Defaults

The H.IV.E. behaviors for this agent type. Please attach
another H.IV.E. Deconstructor to this output to read this
agent's behavior defaults.

Sociability Defaults

The H.IV.E. social behaviors for this agent type. Please
attach another H.IV.E. Deconstructor to this output to read
this agent’s sociability defaults.
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Construct Program Component

Inputs

1) Name

The name of the program. This value is used as an identifier
and does not influence the algorithm.

2 ) Sociability
A domain which lies within 0.0 to 1.0 that represents the
program’s social level. Each location defined will receive a
sociability value within this range.

3) Location

The point(s) which represent the location of this program.
The point(s) must be placed on a network curve.

+) Gate

A boolean value which indicates if this program can be
considered a gate for agents to spawn from.

s ) Target

A boolean value which indicates if this program can be
considered a target destination for agents.

@ Attributes Defaults

The H.IV.E. default settings for this program. Please see
“Attributes Defaults” for more details.

7 | Network

User Input Data H.LV.E. Output Data .

H.ILV.E. Input Data . Native Output Data .

Public Park

Name
Sociability
Location
Cate ﬂ; Program
Target

Attributes
Defaults

Outputs

@ Program

A compiled H.LV.E. element representing the specified

program in the simulation.

© 2025 by H.LV.E.



Attributes Defaults Override

HLV.E.
Defaults

Update Type

Dwell Time

Construct
Domain

Inputs

1) Dwell Time

A domain describing how many iterations an agent might
take to stop at this destination if it is in its defined journey.

Note:

This component automatically updates its inputs based on its
output connection. When placed, it will not have any inputs, but

will update when connected and “Update Type" is clicked.

Initial Component Connected Component
HIVE Defaults i H.LVE.
@ Dwell Time Defaults
L}
o A
8 | Network

User Input Data

H.IV.E. Output Data [}

H.ILV.E. Input Data . Native Output Data .

Outputs

@ H.LV.E. Defaults

A compiled set of behaviors which can be used for any

agent type.
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Prog ram Deconstructor Com ponent User Input Data H.I\V.E. Output Data .

H.ILV.E. Input Data . Native Output Data .

Name

Sociability
Domain

Sociability
HIVE Element :_T_{ Location

Gate

Target

Attributes
Defaults

Inputs Outputs

@ H.LV.E. Element O Name

The compiled H.LV.E. program class to deconstruct. The name of the program. This value is used as an identifier
and does not influence the algorithm.

Note: @ Sociability Domain
4 N A domain which lies within 0.0 to 1.0 that represents the
This component automatically updates its outputs based on its pro-gra.r.n s social Igve_l. Eac_h location defined will receive a
sociability value within this range.
input connection. When initially placed, the component will not
have any outputs, but will update when connected. . ore
voue : ® sociability
The specific sociability value defined for this program, which
Initial Component Connected Component was created from the sociability domain. This is the value
e ~N which is used to affect agent movement.
—
HIVE Element 8= Name D
- Sociabiliy |y @ Location
1 Domain : : : ;
L, > o The point which represents the location of this program.
Sociability D
—f= :
( H.LV.E. Element 17 Location D @ Gate
Gate D A boolean value which indicates if this program can be
Target D considered a gate for agents to spawn from.
Attributes D
Defaults @ Target
N\ J
\ ) A boolean value which indicates if this program can be
considered a target destination for agents.
@ Attributes Defaults
The H.IV.E. default settings for this program. Please attach
another H.IV.E. Deconstructor to this output to read this
program’s attributes defaults.
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Construct Environment Component vserinput Doto. [l Ve Output Dot [l

H.ILV.E. Input Data . Native Output Data .

Global
) Q Sociabiity
() (| Notwork Curves EE-. et p

Milieu
Defaults

Inputs Outputs

1) Global Sociability O Environment
A number between 0.0 and 1.0 which affects the social A compiled H.LV.E. element representing the environment
behavior of the entire simulation. A higher value will im e sirmulEticn,

increase the likelihood of socialization, whereas a smaller
value will minimize the likelihood.

2 ) Network Curves

A series of curve geometries which represent the network
paths which agents will use to travel during the simulation.
Curves can be modeled in 2D or 3D.

@ Milieu Defaults

The H.IV.E. default settings for this environment. Please see
“Milieu Defaults” for more details.
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User Input Data H.LV.E. Output Data .

H.ILV.E. Input Data . Native Output Data .

Milieu Defaults Override

Manth HIVE.
. P T——— Time of Day Defaults

Update Type

Outputs

Inputs
1) Month () H.LVEE. Defaults
The month in which the simulation takes place. This will A compiled set of environment parameters which can be
affect the agents’ social and movement behaviors. This is a UEEg| T Hhe EmviremmERic.

range from 1-12 where January = 1and December =12.

2 ) Time of Day

The time of day in which the simulation takes place. This
will affect the agents’ socialization and movement. This is a
range from 0-23 where midnight = O and noon =12.

Note:

This component automatically updates its inputs based on its
output connection. When placed, it will not have any inputs, but

will update when connected and “Update Type" is clicked.

Initial Component Connected Component

@- HIVE Defaults Month I
Defaults

Time of Day
Update Type
S > Update Type

)
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Envi ron ment Deconstructor User Input Data H.I\V.E. Output Data .

H.ILV.E. Input Data . Native Output Data .

Sociability
Programs

—
(| HIVE Element =8===Input Network
=¥ Cires P

Milieu
Defaults

Inputs Outputs

O H.LV.E. Element O Sociability

The compiled H.LV.E. environment class to deconstruct. A number between 0.0 and 1.0 which affects the social level
of the population of agents. A higher value will increase the
likelihood of socialization, whereas a smaller value will
minimize the likelihood.

Note:

e ™~ @ Programs
This component automatically updates its outputs based on its The programs which exist in the simulation. These will be
input connection. When initially placed, the component will not used to guide agent movement during the simulation.

have any outputs, but will update when connected.

@ Input Network Curves

A series of curve geometries which represent the network
paths which agents will use to travel during the simulation.
Vs N Curves can be modeled in 2D or 3D.

Sociability

Initial Component Connected Component

HIVE Ement e

D

Programs D

—_—f
H.LV.E. Element L._ Iélput Network D
D

o\

el @ Milieu Defaults
Milieu
Defaults The H.IV.E. default settings for this environment. Please
\_ Y, attach another H.IV.E. Deconstructor to this output to read
this environment's milieu defaults.
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Compile Simulation Component

Inputs

1) Run

A boolean which defines if the compiler is currently
running. Toggle to true to activate the compiler.

@ Agent Types

The H.IV.E. agent(s) which are part of this simulation. One
or more agents can be connected from the Construct
Agent Type component.

@ Programs

The H.IV.E. program(s) which are part of this simulation.
One or more programs can be connected from the
Construct Program component.

@ Environment

The H.IV.E. environment for this simulation. Only one
environment can be defined using the Construct
Environment component.

5 ) Seed

A value to initialize the pseudo-random nature of the
simulation. The same seed will provide consistent results
across different iterations of the same simulation..

@ Simulation Defaults

The H.IV.E. default settings for this simulation. Please see
“Simulation Defaults” for more details.
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User Input Data H.LV.E. Output Data .

H.ILV.E. Input Data . Native Output Data .

p Run

———————— d HIVE. Agent Types P Agent Types

|
|
|
|
|
|
|
=
=
m
o
S
=
s

o m e QUHLVE. Environment ]

Simulation
Programs

75 e ﬂ\f/‘ Agent Instance D

Seed Path Network P

,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Simulation

Defaults

Outputs

0

©®

Simulation

A compiled H.LV.E. element representing the entire

simulation, including its parameters and defined members.

Agent Instances

One or more compiled H.LV.E. elements representing each
of the agent instances in the simulation. Each agent

instance is derived from one of the defined agent types.

Path Network

A compiled H.LV.E. element representing the final network
paths for this simulation.

© 2025 by H.LV.E.



Simulation Defaults Override User Input Data H.IV.E. Output Data .

H.ILV.E. Input Data . Native Output Data .

Age Influence
Program Sociabilty Influenc
Program Sociabily Redius
New Agents Dy Time

Time Month flence HIVE
Sorfabilty Tolerance Defaults

Interaction Time

Iteration Wait Time
Display: Min Max Range
Display: Curve Discretization

|

Inputs Outputs

1) Age Influence @ H.LV.E. Defaults
A number from 0.0 to 1.0 which describes how strongly an A compiled set of parameters which can be used for the
agent’s age will affect its behavior during the simulation. sirnullEiiem.

2 ) Program Sociability Influence
A number from 0.0 to 1.0 which describes how strongly the N ote:

program’s social level will influence agent movement
during the simulation.

This component automatically updates its inputs based on its

3 Prog ram Socia blllty Radius output connection. When placed, it will not have any inputs, but

The radius around a program’s location, in Rhino units, in will update when connected and "Update Type" is clicked.

which a program’s sociability will affect agent movement.

. Initial Component Connected Component
+) New Agents Delay Time p <
An integer that sets the interval (in iterations) for spawning @ HIVE Defaults ( Age Influence
new agents.  Program Sociability Influence
) Update Type (  Program Sociability Radius
5 ) Time Month Influence . ( NowAgents Deay Time
] s
A number from 0.0 to 1.0 which describes how strongly the ! ( Time Month Influence H.LV.E D
defined month and time of day will influence agent ' ( Sociability Tolerance Defaults
movement during the simulation. 1 ( Interaction Time
]
: q Iteration Wait Time
6 ) Sociability Tolerance '  Disply: Minbax Rnge
] e e
Avalue from 0.0 to 1.0 representing the maximum allowed ' (. Display:Curve Disortizaton
difference in sociability for agents to intergct. .~ S=Ssssss=---o- >
Update Type
&

J

7 ) Interaction Time

A domain defining how many iterations two agents can
stay socially engaged with one another.

8 ) Iteration Wait Time

A duration in milliseconds that sets the delay between
iterations. A minimum of 50ms is recommended for
smooth Grasshopper performance.

) Display: Min / Max Range

Defines the value range used to color the network
heatmap, where the bounds correspond to the minimum
and maximum agent visits.

o) Display: Curve Discretization

A number (curve length, in Rhino units) that controls how
finely curves are divided for display purposes only. A higher
value will produce a smoother visualization.
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Simulation Deconstructor Component st Bl riveoupuoae [l

H.ILV.E. Input Data . Native Output Data .

Instantiated

Path Network

_ Emvironment
——————— (] HIVE Element -_IT_ Programs

Simulation
Defaults

Seed

Inputs Outputs

O H.LV.E. Element O Instantiated

The compiled H.LV.E. simulation class to deconstruct. A boolean which describes if the simulation has been
properly constructed and compiled.

Note:

( R
This component automatically updates its outputs based on its @ path Network
input connection. When initially placed, the component will not The H.IV.E. network for this simulation. Please attach
have any outputs, but will update when connected. another H.LV.E. Deconstructor to this output to obtain the
geometry and settings for this element.
Initial Component Connected Component @ Environment
( )
— (= | ; The H.IV.E. environment for this simulation. Please attach
== nstantiated
HIVE Element L.. p another H.LV.E. Deconstructor to this output to obtain the
r Path Network D geometry and settings for this element.
] f
! ” Environment D
! ( H.I.V.E. Element 17 Programs ) @ Programs
)
"""""" > Simulation The H.IV.E. programs for this simulation. Please attach
Defaults D another H.LV.E. Deconstructor to this output to obtain the
geometry and settings for this element.
Seed D
& J
\ J @ Simulation Defaults
The H.LV.E. default settings for this simulation. Please attach
another H.IV.E. Deconstructor to this output to read the
simulation defaults.
@ Seed
A value to initialize the pseudo-random nature of the
simulation. The same seed will provide consistent results
across different iterations of the same simulation..
15 | Network (XY ) © 2025 by H.IV.E.



Agent I nsta nce Deconstructor User Input Data H.I\V.E. Output Data .

H.ILV.E. Input Data . Native Output Data .

Agent Type
I
Guid
Base Velosity
F:r;malipan
Current Location
Status D
HIVE ~ Sociability
——-_{ Pt 1_'. furutylun!ll
Target
Path
Social Interactions
Time Socializing
Active Time
Footpath
Socializing Data
Interasted Agents [
- @@
Inputs Outputs
@ H.LV.E. Element O Agent Type
The compiled H.L.V.E. agent instance class to deconstruct. The name of the agent type that this instance is derived
from.
ID
Note: @
s ~ A two-part index key: the first digit denotes agent type, the
second identifies the specific instance.
This component automatically updates its outputs based on its
input connection. When initially placed, the component will not @ GUId
have any outputs, but will update when connected.
A globally unique identifier assigned to each agent instance
for consistent tracking throughout the simulation.
Initial Component Connected Component
€ N @ Base Velocity
HIVE Element dgte D)
D ) The base distance the agent instance will travel during each
\ Guid ) iteration, derived from its agent type's base velocity domain.
: Base Velocity )
]
H Age )
LR LRl > Personal Space D @ Age
Current Location ~ [) The agent’s age, which affects its movement and social
Status ) behaviors during the simulation. This is derived from its
Saciability D agent type's age domain.
q H.LV.E Journey Length D
Defaults
Gate D Personal Space
L D The agent’s personal radius. If another agent enters this
Path ) radius, there is a chance the two will socialize. This is derived
Social Interactions [ from its agent type'’s personal space domain.
Time Socializing )
el D ( current Location
Footpath )
Soctalizing Data ) The agent's current x,y,z location at the active iteration.
Interacted Agents [
N J Status
\_ J The agent's current status at the active iteration, such as
“Moving” or “Socializing”.
©® sociability
The agent’s sociability value, which determines its
interaction with other agents. This is derived from its agent
type's sociability domain.
Journey Length
The total number of destinations this agent instance will
visit during the simulation.
16 | Network (XY ) © 2025 by H.IV.E.



Agent I nsta nce Deconstructor User Input Data H.I\V.E. Output Data .

H.ILV.E. Input Data . Native Output Data .

(1]

Guid

Base Velosily

hge

Personal Space

Curtent Location

Status )

Sociability

- HIViE=——l=
Defaults e

Journey Length
Gate

Target

Palh

Social Interactions
Time Sovialzing
Active Time
Footpath

Socalizing Data

Interasted Agents [

—

@ Gate

The H.IV.E. compiled program from which this agent
instance will spawn from.

@ Target

The H.IV.E. compiled program(s) this agent instance will
visit during the simulation.

©

Path

A series of point locations defining the agent's original
intended path before simulation, excluding social or
alternative movement behaviors. For final movement
during the simulation, see the 'Footpath' output.
Social Interactions

The total number of social interactions this agent instance

had during the simulation.

Time Socializing

The number of iterations this agent instance spent
socializing during the simulation.

Active Time

© 0 O0

The total number of iterations during which this agent was
actively involved in the simulation

Footpath

©)

The actual travel path, in points, that this agent instance
had during the simulation. This includes any deviations
from its initial “Path”, such as iterations spent socializing.

Socializing Data

The complete list of actions this agent instance took during
the simulation.

Interacted Agents

The complete list of other H.IV.E. agent instances that this
agent instance interacted with during the simulation.

17 | Network (XY ) © 2025 by H.IV.E.



Path Network Deconstructor

Inputs

() H.V.E.Element

The compiled H.LV.E. path network class to deconstruct.

Note:

r

This component automatically updates its outputs based on its
input connection. When initially placed, the component will not

have any outputs, but will update when connected.

Initial Component Connected Component

HIVE Element TI ; Eath Network
. Q= (Urves
H.LV.E. Element =@===
| OMEN 8= path Network
femmmmmmmme- > Points
\_
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User Input Data H.LV.E. Output Data .

H.ILV.E. Input Data . Native Output Data .

Path Network

=f= Curves
——————— ( HIVEE -’—
BTl === Path Network D

Paints

Outputs

O Path Network Curves

The curves which describe the final network edges which
agents will follow during the simulation.

@ Path Network Points

The points which describe the final network node
connections in the simulation.

© 2025 by H.LV.E.



Run Simulation Component User Input Data H.IV.E. Output Data .

H.ILV.E. Input Data . Native Output Data .

([Togele [ITRERD Run—  Simulation 1y
———————— (CHIVE Simulation_) Simulation = izlig

Max Iterations Remarks D

Iteration: 0 /1000
Active Agents: 0

000

Zombie Solver Mode

Visibility Settings

Inputs Outputs

1) Run @ Simulation Results
A boolean which defines if the simulation is currently A compiled H.LV.E. element representing the final results of
running or active. Toggle to true to activate the simulation. the simulation, including the final agents and some

simulation data.

@ Simulation

The H.LV.E. compiled simulation. Connect this from the @ Remarks

Compile Simulation component. : : .
Notes about the progression of the simulation and

abnormalities it encountered, if any.

3 ) Max lterations

The maximum number of iterations the simulation will run
for. The simulation may terminate early if all agents have
completed their journeys.

Buttons
4 N\
@ Iteration @ Visibility Settings
“Iteration” indicates which step of the simulation is currently Click this button to open up a panel of settings which control
being processed and displayed. the visualization of the simulation, including the dot size of the

agent in Rhinospace and their display color while moving,
socializing, and while at a destination. See the visibility settings

@ Active Agents panel below.

“Active Agents” displays a live count of all agent instances that
are currently engaged in simulation behavior.

@ Pause / Play / Step Icons f 2

These set of three buttons controls the live simulation if the Display Settings

simulation is in “Step-Solver” mode. Pause and Play temporarily .
stop or start the simulation, while Step increments the Moving Agent Color - I
simulation by one iteration. Socializing Agent Color [N

At Program Agent Color [

@ Zombie-Solver / Step-Solver Mode
Agent Size

This button toggles between Zombie and Step Solver mode.

Step solver mode runs and displays each iteration, while ~ /

zombie mode runs the entire simulation at once without

displaying the intermediate steps.
. J
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Simulation Results Deconstructor Userinput Data [l HivE Output Data [l

H.ILV.E. Input Data . Native Output Data .

Simulation

Agent Instances

—g- [0l lerations P

(| HLV.E Element - TotalSocial

Interactions
Average Social )

Interactions

Inputs Outputs

@ H.LV.E. Element O Simulation Agent Instances
The compiled H.LV.E. simulation results class to The H.IV.E. agent instances which were used during the
d simulation. Please attach another H.I.V.E. Deconstructor to
econstruct. ) o A
this output to obtain information on the agents.
Note:
[ A (® Total Iterations

This component automatically updates its outputs based on its
The total number of time steps which occurred in the

input connection. When initially placed, the component will not . )
simulation.

have any outputs, but will update when connected.

@ Total Social Interactions

Initial Component Connected Component The total number of social interactions that took place
' - B\ during the simulation.
HIVE Element 17 Simulation

Agent Instances

@ Average Social Interactions

- TotalIterations The average number of social interactions one agent had

Y
A A W L

H.LV.E. Element 1T Total Social during the simulation.
[, > Interactions
Average Social
Interactions
\_ J
\_ J
) )
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