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Graphical scripting allows you to “build” a parametric process that is powerful and easier to 
use than traditional programming. Its flow chart-like setup allows you to visualize a script. 
As building technology advances and allows for the construction of complex and unique 
forms, tools for graphical scripting to build digital models are becoming more widely used 
in the field of architecture. There are a number of graphical scripting tools available to 
architects, like Grasshopper®, a plug-in for Rhinoceros® 3D. Many Architects use Grasshopper 
to build parametric geometry, “bake” it in Rhino, and then import it into another software. 
(“Baking” is the process of converting Grasshopper’s preview geometry to Rhino’s static 
geometry.) But importing static geometry that cannot be edited parametrically, is antithetical 
to the purpose of graphical scripting. Being able to edit scripted geometry parametrically 
after it has been incorporated into the greater design process, is vital. Marionette is a 
graphical-scripting feature that is fully integrated into Vectorworks®, so there is no separate 
interface or disconnect between “baked” geometry and the script that created it.

HOW ARE GRASSHOPPER  
AND VECTORWORKS DIFFERENT?

Grasshopper is a plug-in for Rhino, not a standalone product, so it requires Rhino to run 
and is therefore limited to Rhino’s capabilities. On the other hand, Vectorworks Architect is 
a 3D modeling and BIM software with a fully integrated graphical scripting tool: Marionette. 
This means that Marionette creates geometry, as well as performs document analysis, 
creates plug-in objects, and creates menu commands. Vectorworks has extensive 2D 
capabilities as well, and thus so does Marionette. Vectorworks is also cross-platform (Mac 
and Windows). If you use Vectorworks Designer, then you can also use Marionette with 
tools specific to Landmark (Vectorworks’ Landscape Architecture module) and Spotlight 
(Vectorworks’ Entertainment Design module). Marionette is a tool in Vectorworks, not a plug-
in with a separate interface, so there is no separate window or new behavior to learn.

INTRODUCTION

FIGURE 1 
A Marionette network that creates a path-based ramp

http://vectorworks.net
http://vectorworks.net
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Marionette is completely Python-based and each node’s individual script can be easily exposed 
and modified by double-clicking on a node. This makes Marionette highly customizable with only 
the most basic knowledge of Python®. Marionette is not only a graphical-scripting feature, it is a 
gateway to learning Python.

WHY SWITCH FROM GRASSHOPPER TO MARIONETTE

Unlike Rhino, Vectorworks Architect provides a flexible modeling environment for design 
exploration along with a full-suite of tools for BIM modeling and exchange. Vectorworks 
has extensive 3D modeling capabilities, as well as robust BIM and 2D documentation 
capabilities, and Marionette can interact with all of these Vectorworks features. Marionette 
works within Vectorworks similar to how Grasshopper works as an extension of Rhino, 
so each feature/plug-in is limited to the capacity of its parent software. Having so many 
features to work with makes Marionette that much more powerful. And because Marionette 
is integrated into Vectorworks, there is no need to maintain multiple files. There are also 
direct benefits in using Marionette as a graphical scripting tool. These include:

 ∙ Native interface

 ∙ Creating plug-in objects

 ∙ Creating menu commands

 ∙ Analysis capabilities

 ∙ Python scripting

NATIVE INTERFACE

Marionette is a tool in Vectorworks and Marionette nodes are plug-in objects that exist in 
Vectorworks — there isn’t a separate interface or file format. Nodes are in page units on the 
screen plane, so if you are working on large objects on a scaled layer in a 3D view, the nodes will 
exist parallel to the screen and maintain a usable size. Nodes can be selected and edited just 
like any other object in Vectorworks — they can be placed on different classes and layers, which 
means you can assign different attributes and control visibilities. Because they are objects within 
Vectorworks, they can be used to create and maintain parametric geometry, not just script it.
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CREATING PLUG-IN OBJECTS

Because Marionette nodes are native to Vectorworks, the networks they create can be 
converted into plug-in objects. When a Marionette object is created from a network, the input 
parameters, including the slider node, can be exposed in the Object Info palette, and they can 
be edited just like any other plug-in object. If the Marionette object uses control geometry, 
double-clicking on it invokes the Reshape tool, allowing you to edit the control geometry to 
change the object. If there is no control geometry, then double-clicking exposes the network 
so it can be edited. These Marionette objects can be easily transferred between files just like 
any other Vectorworks resource, and they can also be copied or arrayed within a drawing.

FIGURE 2 
Marionette tool in the Basic tool palette

FIGURE 3 
A parametric plug-in object created with Marionette

http://vectorworks.net
http://vectorworks.net
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CREATING MENU COMMANDS

Not only can Marionette networks be converted into plug-in objects, but Marionette networks 
can also be converted into menu commands. These menu commands are saved in your User 
folder and are available in any file you open thereafter. These menu commands can be edited and 
transferred just like Marionette nodes and objects. This menu command functionality is great for 
automating tedious tasks like renaming or organizing objects and for extracting data from objects. 

ANALYSIS CAPABILITIES

Because Vectorworks is a BIM software, Marionette can be used to extract that much more data 
from the objects within it. Data-heavy files like shapefiles can be imported into Vectorworks and 
then modified and exposed with Marionette. Because Marionette is Python-based and native to 
Vectorworks, it is easy to create networks that extract data from other sources like files on your 
computer and from the internet.

PYTHON SCRIPTING

Marionette nodes are written in the programming language Python, and double-clicking on a node 
exposes the Python script within. If you are familiar with Python, this makes creating custom nodes 
easy. A new script can be typed directly into an existing node and that node can be saved as a new 
plug-in object and added to your other Vectorworks resources, as well as shared with others. 
External Python libraries, such as SciPy, NumPy, or PIL, can also be added to Vectorworks’ default 
Python library, allowing you to drive endless possibilities of parametric design using Vectorworks 
and Marionette.  

FIGURE 4 
The editable Python script within a node
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HOW DO I SWITCH FROM GRASSHOPPER  
TO MARIONETTE?

USER INTERFACE

Marionette is a tool in Vectorworks, not a plug-in with a separate interface, so it follows the 
same rules as other Vectorworks tools. If you are unfamiliar with Vectorworks, please see 
the document Switching from Rhino to Vectorworks. The Marionette tool  is located in 
the Basic tool palette and clicking it invokes a tool bar that allows you to select a node from 
the Resource Selector. Within the Resource Selector, you can click on folders and subfolders 
that are organized into categories similar to Grasshopper’s component categories, or you can 
search for names or keywords in the search bar at the top. Clicking once on a node shows a 
preview of the node in the preview pane, where you can better read the names of the input 
and output ports. Double-clicking selects the node and allows you to place it in the drawing 
area. Once a node is in the drawing area, it can be connected to another node by clicking on an 
output port and dragging a wire to the input port on that other node, just like in Grasshopper.

MARIONETTE NODES

Marionette nodes are Vectorworks plug-in objects, so they can be treated the same way as 
any other Vectorworks object: they can be given a specific class as well as attributes. The 
default settings for nodes are to be automatically placed in classes based on their category 
and each of these classes has a different gradient as its fill attribute. Nodes always display 
their full name and the full name of their ports. The names of every port start with a prefix that 
indicates the type of data that the port accepts and, if necessary, is followed by a description.

PREFIX DESCRIPTION

b Boolean (True or False)

h Handle (a Vectorworks object such as a rectangle or a symbol)

i Integer (a whole number usually used for counting or indexing)

m Matrix (an array of numbers used in certain mathematical expressions)

n Number/Dimension (a number usually used for distance or measurement)

p Point (a 2D or 3D coordinate in space)

rgb 16 bit RGB value (a set of red, green, and blue color values between 0 and 65536)

s String (information written as text)

v Vector (a 2D or 3D quantity defining both magnitude and direction)

item A singular value of any type

list A list of values of any type

http://vectorworks.net
http://vectorworks.net
http://www.vectorworks.net/ebooks/switching-from-rhino-to-vectorworks
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In the node pictured in FIGURE 5, the three types of inputs are a list of points to define the curve, a 
true or false value for whether the curve should be defined by control points vs. interpolated points, 
and a number for the degree value of the curve. The output port is a handle to the created curve. 
To learn more about a node, there is a “Description” button in the Object Info palette that, when 
clicked, opens a dialog box that provides more information on each of the ports and the function of 
the node.

To quickly create a custom node from an existing node, double-click on a node to open a script 
editor, showing the Python script that defines both the appearance and function of the node. The 
first line of code in every default library node is a command that defines where the code comes 
from, so nodes will automatically update when service packs are installed. To create your own node, 
simply delete the first line of code, then edit the script however you wish. This custom node can 
then be saved as a Vectorworks plug-in object and placed in a Favorites file or the User library.

BUILDING A NETWORK

Marionette networks are built by setting parameters with input nodes and performing actions on 
those parameters with other nodes, just like networks in Grasshopper. To add a value to an input 
node, simply select the node and enter the value into the data field in the Object Info palette. There 
are also a few input nodes that instruct you how to edit their script to create pop-up lists, radio 
buttons, and sliders. Nodes are connected to each other with wires, but unlike Grasshopper, more 
than one wire can be attached to an input port; the node will treat the multiple data sources as a 
single list of data. 

WRAPPERS

When a network or part of a network has been built, it can be “wrapped.” A “Wrapper” is a network 
that has been consolidated to work like a single node. Input nodes and unconnected nodes can 
be given names, and when these nodes are part of a wrapped network, the values of input nodes 
will display in the Object Info palette and the unconnected ports of named nodes will appear on 
the outside of the new wrapper node. This is similar to Grasshopper’s Clusters, but wrappers 
have additional functionality — they can be converted into menu commands or plug-in objects.

FIGURE 5 
A Curve node with prefixes describing its ports
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RUNNING A NETWORK

Unlike Grasshopper, when a node is placed in the drawing area, it does not immediately 
create preview geometry. Nodes and networks do not create geometry until they are “Run,” 
either by right-clicking and choosing “Run Marionette Script” or clicking “Run” in the 
Object Info palette when any node in a network is selected. This is similar to “Bake” in 
Grasshopper, where the geometry exists separate from the network. When a network 
is run in Marionette, a group of geometry is created and this group is connected to the 
network; when the network is run again, the geometry is overwritten by new geometry. If 
you want to create multiple iterations of the geometry, it can be easily disconnected from 
the network by either ungrouping the geometry or changing the name of the group.

DEBUG MODE

To understand what information is flowing between nodes, you can select “Debug mode” in 
the Tool bar instead of “Insert mode.” The icon for Debug mode is a beetle . When debug 
mode is selected, you can click on a wire to see the information that is flowing through it. Each 
time you click on a wire in debug mode, the network runs again, so if you have a complex 
network that takes time to run, or an aspect of the network that produces random values 
that would change with every subsequent running, you can click the preferences (wrench 
and pencil icon) in the Tool bar and select “Cache Last Run in Debug Mode;” this caches all 
the values from the last time the network was run and uses those values without rerunning 
the network. If there is no wire coming from an output port, a “Dummy End” node from the 
Debug folder can be attached to the port to create a wire that can now be debugged.

FIGURE 6 
Right-click on any node in a network and select “Wrap Marionette Network”

http://vectorworks.net
http://vectorworks.net
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CONCLUSION

Graphical scripting is all about streamlining your workflow by building parametric processes. 
If the geometry created by a script has to be exported to another software, the parametric 
aspect of the geometry is lost. Even live connection options are only half measures because 
you are still limited to the overlapping capabilities of the two software programs. To take 
full advantage of BIM and graphical scripting together, the scripting feature must be 
completely integrated into the BIM software. Because of Vectorworks’ extensive 3D modeling 
capabilities, Marionette allows you to build complex parametric geometry, and due to its 
robust BIM and 2D documentation tools, Marionette can also be used to analyze drawings 
and files. Plus, the full integration of Marionette into Vectorworks allows for the creation of 
parametric plug-in objects and menu commands. Finally, being able to access the Python 
script behind any node makes the possibilities for customization in Marionette endless. 

FIGURE 7 
Clicking on a wire while in Debug mode shows the values passing through the wire
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