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Hi, I’'m Ronnie

“wvebess w o Global design and strategy to iterate and create

in new and unimagined ways. www.modelab.is

®Dynamo = Ppen-source guide to share the fundamentals of
visual programming in Autodesk Dynamao.
www.dynamoprimer.com

®Dynamo = Qpen-source searchable database for Dynamo
functionality. http://dictionary.dynamobim.com/
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http://www.modelab.is/
http://www.dynamoprimer.com/
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Key learning objectives

Learn quick and efficient workflows, using Dynamo and T-Splines, to
generate structures, textures, and forms for rapid prototyping.

At the end of this class, you will be able to:

= Create a parametric Dynamo Graph with T-Splines Nodes

= Extend Dynamo Functionality using the Package Manager

= Export a Dynamo T-Splines file for use in an External Application
" Create and Export a Dynamo T-Spline file for Rapid Prototyping
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Lab Handout(s)

Lab handouts and datasets can be downloaded at:

www.modelab.box.com/v/au2016

" Main class handout contains key information and workflows.
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"= Compiled from multiple chapters of the Dynamo Primer

" Datasets (Annotated for in-context learning)
= (00.Getting Started
= (01l1.Advanced
= 02.Going Further




Dynamo:
Open, Connected, Creative
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What is Dynamo?

" Visual Programming Platform
= Compose Custom Algorithms
" Process Data and Generate Geometry

Circle.ByCenterPointRadius

Number Slider

Number Slider
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What is a T-Spline?

= Special kind of Geometry

"= Combine many Surfaces as a Single Surface
= Mathematically Watertight

"=  Minimal Amounts of Control Points

#yTSplines
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Why Dynamo and TSplines?

= QOpen

= Open-source design Tool
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Why Dynamo and TSplines?

= QOpen

= Open-source design Tool
= Connected

= Stand-alone or Add-on
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Why Dynamo and TSplines?

= QOpen

= Open-source design Tool
= Connected

= Stand-alone or Add-on
= (Creative

" Visual Programming
" Low-Poly Modeling
= NURBS Compatability
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Why Dynamo and TSplines?

= QOpen
= (Connected
= (Creative

= @Generative

= |nspire Creativity
= Support Imagination
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Getting Started with Dynamo
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Launching Dynamo

AUTODESK

- AS k DYNAMO STUDIO
= Reference )

{__1' Custom Node IZ' Autodesk Dynamo Studio website

= Code 5 o
REFERENCE

; ]:‘” Getting Started

Discussion forum

B S m I RECENT Sl
a p e S Basics_Basic03  ovn ”U” Dynamo Primer

i izing- 0\ . .
01.Visualizing-Geometry  Dvn |\[/| Video Tutorials

Basics_Basic02 ovn

00.My-First-Graph  pvn

CODE
[ ] Basics_Basic01 Dy
" Files > New
Po .
AR Send issues
BACKUP
Backup location
SAMPLES
» Samples

Show Samples In Folder

Dynamo Start Page
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What’s in a Dynamo Program?

"= Collection of Nodes
= Wired Together
" to Define Modeling Instructions
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Anatomy of a Node

1. Input Port
2. QOutput Port
3. Preview Bubble

Point.ByCoordinates
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Finding and Placing Nodes

1. Search “Point”

- Use the Library Search to find nodes

2. Browse for “Point”

- Discover nodes in the Library Categories

3. Add Point.ByCoordinates

- Click + Drag node to the Workspace

Point.ByCoordinates
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Wiring Nodes to Build an Algorithm

1. Click on Output Port

Sequence Point.ByCoordinates
Node.A _—
2. Drag Wire to Input Port  <amoun -y v |2
0 Node B 5P " ‘ »

3. Deleting Wires

. Click on Port and Drag Wire Away
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Graph View VS Background 3D Preview

= X

. Graph View 1 —d@o ==
= Background 3D Preview , ;

2. Zoom Controls 3 %
- Independent Zoom Control

3. Pan View
- Click + Drag the Mouse
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00.Introduction-To-Dynamo

Geometric Data can be visualized in 3d space using
the Watch 3D g

Line.ByStartPointEndPoint

Point.ByCoordinates

X Point

¥ endPoint
i / I

| Connect nodes with wires

Number startPoint

Line(StartPoint = Point(X = 92.8@8, Y =

Geometric Data can be visualized and navigated in
3D space using the Watch 3D or the Background

Preview
Number Slider Watch 3D
(v) 10 | N .

Various Ul elements exist to enhance UX, making
graphs more intuitive to work with.
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Building Dynamo Graphs with T-Splines
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Why “Experimental” in Dynamo?

ByConePointsRadius

ByCylinderPointsRadius =, o -, VE

ByCylinderRadiusHeight  «  Show Preview Bubbls 5[]‘|i1'IE5LJFfEEE'

ByExtrude

Experimental

ByMNurbshurfaceCurvatur
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01.TSpline-Pipe-From-Lines

1. Create Two Lines
2. Build a TSpline Surface

= TSplineSurface.BuildPipe

BuildPipes from lines
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02.TSpline-Pipe-From-List

1. Create Three Lines
Create One Circle

3. Build a TSpline Surface

"= TSplineSurface.BuildPipe
= Convert to BRep

= Export Surface
= TSM
= SAT BuildPipes from a list

N

M AUTODESK UNIVERSITY 2016 A AUTODESK.



03.TSpline-Primitive-Speedform

" Create Quadball

= Scale Quadball

= Display Topology Data

" (Create Symmetry Axes
" Extrude Quadball Faces
" Crease Edges

Scaled Quadball with Extrusions and Creased Edges
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Advanced Workflows
Attractors, Image Sampling
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04.TSpline-Crease-Bevel-Edges

= |mport SAT

"= Convert NURBS to TSpline
" Crease Edges

= Bevel Edges

= Translate Vertices by Attractor ¢

Creased and Beveled edges in one direction.
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05.TSpline-Surface-From-Lines

" |mport SAT Surface
" |mport Image File

= Use Brightness to Offset
" Create Quads on Surface

= Scale Quads

* Based on an Attractor
" (Create Lines Between
"= TSpline from Lines
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Extending Dynamo with Packages
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Dynamo Packages

r T 5
¥ Online Package Search ===

= Search for a Package
= “MeshToolkit” | MeshTook

" “MapToSurface” |

* |nstall Current Version E::E:mm Backed by AMT. For miore Rfosmation, Ve hifpss ot

DynamoDS/Dynamo/wiki/Dynamo-Mesh-Toolkit WARNING: VERY LARGE DOWNLOAD!

MeshToolkit]

Keywords mesh geometry obj

e 090 21 Oct 2015 sInstall ~
0.8.2 21 Oct 2015 8 Install ~
0.8.1 21 Oct 2015 g Install ~
0.8.0 21 Oct 2015 BInstall ~

0.7.5 21 Oct 2015 8 Install ~

Online Package Search Window
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Dynamo Packages

Packages Settings

Search for a Package...

Search for a Package...
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Dynamo Packages

D Online Package Search X D Online Package Search
maptosurface meshtool

MapToSurface MeshToolkit

i naarmettr fooorfaces Beced an L
| g QEQmey 1D Surrafes Dased on LI O

Description

A library for mapping geometry to surfaces based on UV coordinates. Dynamo MeshToolkit backed by AMT. For more information visit github link WARNING:
VERY LARGE DOWMLOAD!

Keywords svg import
Keywords mesh geometry obj

Verssans 04 ¥ Install

B 1.2.0 18 Oct 2016 1 Install

0.0.3 11 Sep 207 1 Install
1.1.0 19 Jul 2016 1 Install

0.0.2 0 Sep 2015 1 Install
1.0.0 18 Apr 2016 1 Install

0.0.1 0 Sep 2015 1 Install
0.9.0 21 Oct 2015 1 Install

Visit package website 0.8.2 21 Qct 2015 § Install

0.8.1 21 Oct 2015 i Install

MapToSurfaceTest 0.8.0 21 Oct 2015 ¥ Install

0.7.5 21 Qct 2015 ¥ Install

Visit package repository
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07.TSpline-Geometry-Replicator-Mapping

* Dynamo Packages

" MapToSurface
= MeshToolkit
= Exporting TSpline Files
= TSM (Mesh File)
= Single TSpline Object
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Next Steps
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The Dynamo Primer
http://dynamoprimer.com

About A : : Dyﬂa mao |bﬂ LANGUAGES ’ f

1. Introduction

1.1. What is Visual Programming?
1.2. What is Dynamo?
1.3. Dynamo in Action The Dynamo Primer
2. Hello Dynamo!
2.1. Installing and Launching Dyna...
2.2. The User Interface
2.3. The Workspace FOI Dyn amO V].2
2.4. Getting Started
3. The Anatomy of a Visual Program
3.1. Nodes
3.2. Wires
3.3. Library
3.4. Managing Your Program
3.5. Managing Your Data with Pres...

4. The Building Blocks of Programs Dynamo is an open source visual programming platform for designers.

41 Data
42 Math
4.3. Logic
Welcome
4.4 Strings
LB, Color You have just opened the Dynamo Primer, a comprehensive guide to visual programming in Autodesk

Dynamo Studio. This primer is an on-going project to share the fundamentals of programming. Topics include

b ] L (e T G e working with computational geometry, best practices for rules-based design, cross-disciplinary programming
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Dynamo Dictionary
http://dictionary.dynamobim.com

Analyze

!@% AUTODESK UNIVERSITY 2016

Builtin

Core

Display

Geometry

Office

Dynamo Dictionary

Welcome to the Dynamo Dictionary!

Github page

Editing this Dictionary

depth description late examples files and images, or add your own!

"Submit Pull Request" ic

Ihe Pull Request v

Community Product Learning

Dynamo Primer, thi

we'll merge th

issues

DynamoDS / Dynamo

<) Code issues 824 Pull reqg

Visual Programming hitp:f/dynamaobim

£ 26,451 commils

Branch master = Now pull request

EC&Ioananq Merge pull request 86641 frod

Development
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How did | do?

=  Your class feedback is critical. Fill out a class survey now.
= Use the AU mobile app or fill out a class survey online.
=  Give feedback after each session.

= AU speakers will get feedback
in real-time.

=  Your feedback results in better
classes and a better AU experience.
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In case you missed them

Lab handouts and datasets can be downloaded at:

www.modelab.box.com/v/au2016

Of.:q0
=R g
(]
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Autodesk is a registered trademark of Autodesk, Inc., and/or its subsidiaries and/or affiliates in the USA and/or other countries. All other brand names, product names, or trademarks belong to their respective holders. Autodesk reserves the right to alter product and services offerings, and specifications and pricing
at any time without notice, and is not responsible for typographical or graphical errors that may appear in this document. © 2016 Autodesk, Inc. All rights reserved.
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Dynamo Web Experience
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Send to Web (Dynamo Studio)

Dynamo Graph, formatted for “Send to Web”
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Send to Web (Dynamo Studio)

= Allows you to publish a
curated version of your work
that is web accessible
through an online link. ;

"""

Customizer View
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Send to Web (Dynamo Studio)

1. Menu Bar
2. COﬂtFOlS e
3. 3D Preview o

Customizer View
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Send to Web (Dynamo Studio)

2 Scale surface pasches based on an stractor, 3
ARCHEIGHT |3
U CODRDINATE
¥ COORDINATE 05 |
CLOSE SCALE FACTOR
FAR SCALE FACTOR 0-.:.
COLORSURFACES ' True  False

255/0.255

FAR COLOR ‘
0.0.255 J
CLOSE COLOR
COUNT 5

Powered by Autndesk Dynama Soudio

Customizer View
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