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About the speaker

Lilli Smith, AIA

Lilli 1s an architect with a passion for re-envisioning
the way that buildings are designed. After working for
several years as an architect, she joined Revit
Technology as a fledgling start up and helped grow it
to where it is today in almost every architect’s tool
box. She has gone on to work on many Autodesk tools
including Vasari, FormIt, Dynamo, Project Fractal and
Project Refinery which recently graduated to a suite of
tools for generative design studies in Revit.




Safe Harbor

During the course of this presentation, we may make statements regarding future events and/or statements
regarding planned or future development efforts for our existing or new products and services. We wish to
caution you that such statements reflect our current expectations, estimates and assumptions based on factors
currently known to us and that actual events or results could differ materially. Also, these statements are not
intended to be a promise or guarantee of future delivery of products, services or features but merely reflect our
current plans, which may change. Purchasing decisions should not be made based upon reliance on these
statements. The statements made in this presentation are being made as of the time and date of its live
presentation. We do not assume any obligation to update any statements we make to reflect events that occur or

circumstances that exist after the date of this presentation.

Autodesk, the Autodesk logo, 3ds Max, BIM 360, Forge, Revit, and other solutions mentioned by name are
registered trademarks or trademarks 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.

© 2020 Autodesk, Inc. All rights reserved.
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No promises made
Like water all things may change
No purchase decide
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AutoCAD Release 1 - A major impact on CAD industry
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A\AUTODESK )RODUCTS D'U | SEARCH @ SIGN IN @I,JHITE; D STATES

GENERATIVE DESIGN
FOR ARCHITECTURE,
ENGINEERING &
CONSTRUCTION

Generative design is a definitive shift in conceptualizing,
designing, and building. Discover how design automation and
design optimization deliver a new freedom and possibilities.

GENERATIVE DESIGN IN REVIT >




What's

next?

cases



How are people using
Generative Design?




University of Toronto
Coastal Resilience

How can we plan for growing
coastal communities in the
face of rising coastal
flooding incidents?

= g
i
&7

I'J

&
=
I

1 R g
lri ‘

3
N

'_h..i
b~ ]
-
| €75%
\ oo™
tli ¢
o

g
®:
@

Land Value T | Flood Risk ¥

How can we get the most As floods become more Defined to perform
value out of the available common, how can we automated design
land? minimize flood risk? exploration on how to best

meet the 2 goals.




University of Toronto: Costal Resilience

How should the urban and
physical landscape evolve
1N response to rising sea
levels?

How can we leverage big
data to generate resilient
architectural typologies?




Phase 1: Defining Design Goals

Flood Risk ¥

As floods become more
common, how can we
minimize flood risk?

Land Value 1t

How can we get the most
value out of the available
land?




Phase 2: Defining Evaluation Metrics

Goals Evaluation Metrics Parameters
Maximize coverage by Location of
Increase critical infrastructure Critical Infrastructure
~and Value Minimize distance of Radius of Critical
property parcel to road Infrastructure Coverage
network
Maximize below grade Areas to Cut

utility space
Areas to Fill

Decrease Maximize percentage of Flood
Flood Risk land above ground Height



Phase 3: Optioneering, Optimization and Curation




Phase 3: Optioneering, Optimization and Curation
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Stamhuis Designs

Entire Store 1n Minutes

4 hours

The traditional design
process took 4 hours for a
typical design of one
standard layout.

Automate

Layout store design and

optimize design options..
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15 Minutes

The new process took 15
minutes to gather
information, run the
script, and receive 40
optimized design options.
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CORRELATE W! EXIST AS BEST
P ~AS POSSIBLE

Hufft
Hobbs Trail Structure

5 Metncs Teamwork

Optimization

Including efficiency of Team members in addition to of the shell’s form,
components, reduction of logic authors, created studies components, and
waste, and cost guided the and participated in evaluating connections were all
design. them. completely informed by

the generative design
DIOCESS




DESIGN & FAE

Meanifgful Spaces and Objects,

InspieeEy"People and Places
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ABOUT US DIGITAL DISCOVERY COVID-19 ENEWSLETTER SIGNUP SEARCH Q

PARK FINDER TRAILS ACCOMMODATIONS THINGS TO DO EVENTS

HOBBS STATE PARK-CONSERVATION AREA
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Mountain biking at Hobbs State Park-Conservation Area...
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Hobbs is Arkansas’s largest state park, spanning a 12,054-acre tract of Ozark landscape along CENPION Leb3

the southern shore of Beaver Lake. It’s an asset to the ecosystem and water with minimum BROCHURES

human impact.

Highlights of this day-use park include a diverse, 52-mile trail system with hiking, ADA,

mountain biking, and horseback riding trails, and 5 primitive campsites. It’s the only state park in

Arkansas to allow regulated hunting. The visitor center includes exhibits about the park’s natural

resources, limestone landscape, and history. Interpretive programs and workshops are offered
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New!

Generative Design
1n Revit 2021 e |

>

“As an Architect who uses Revit, but is not a
skilled computational designer, I want to
perform generative studies so that I can
evaluate better performing design options.”

7

“It will be a huge time
saver to generate and repetitive work and

evaluate options so S
ORI create better designs
q Ul Ckly AU Idea Exchange Participant

AU Idea Exchange Participant

“This will automate




Generative Design for Revit — Create Study

Learn from
included
sample
content

Create
custom
studies

%8 Create Stu dy

— O X

Select a study type o

==
Bl

® Grid Object Placement

Places elements in a rectangular grid pattern
inside a room.

B Maximize Window Views

Generates various viewpoints. Calculates
scores that represent the quality of views to
the outside from those points.

® Randomize Object Placement

Creates clusters of elements inside a selected
room.

B Stepped Grid Object Placement

Places elements in a stepped grid pattern
inside a room.

® Three Box Massing

Generates simple massing models by varying
the heights and relative positions of three
boxes. Calculates facade area and floor area.

B Workspace Layout

Generates rows of desks in a room,
considering doors, windows, and columns.
Calculates distance to exits, views to outside,
and mare.

« How do I add study types? Cancel

B &

Create Explore
Study Outcomes

Generative Design

Create and
explore
generative
studies
directly from
Revit



Generative Design for Revit — Define Study

Select Revit
elements to
use in study

Set design
goals

Set constraints
Average distance to
exits

| Views to cutside

Number of desks

Generation Settings

How do I define a study?

Cancel

#H Define Study — O *
Workspace Layout 7]
Study Name | Works Save Default Settings
Method Optimize v

+ Select in model -
Select a room (Element : 281513) v  Select
Select desk family instance (Element . 281519) « | Select
Choose variables -
Desk row rotation -00 to 90
Spacing between rows (ft ) 10to 16

. Setgoals -
Average distance to exits © Minimize Maximize
Views to outside © Minimize Maximize
Number of desks © Minimize Maximize

I 1

e 8

Create Explore
Study Outcomes

Generative Design

Generate

Save Default
Values

Create and
Explore
generative
studies
directly from
Revit

Generate
design
options



Generative Design for Revit - Explore Outcomes

Track studies

B

salpms

Filter and
rank results

#8 Explore Outcomes

Workspace Layout 003

a8 = Sortby  Number of desks v| 4

- | ™

" ,
45 '
.\

- K Enablefilters Click and drag over axes to add filters

Jesk row rotation

N

E AN a4

0~ D

40 - \ :

o 10
v 100110

Spacing between rows (ft

Average distance to exits

Views to outside

Number of desks

Details

- O X

Outputs

Average distance to exits 16.545%7
Views to outside 0.547
Number of desks 220
Inputs

Desk row rotation 0
Spacing between rows (ft.) 12

« -

Create Revit Elements ‘

Explore
outcomes

Evaluate
goals

Create
Revit
elements



Drop-down inputs

| Define Study — O X

Grid Object Placement - Dropdown o 7]

Study Name

Method Randomize *
Select -
Select room (Nothing selected.) Select
Family

B ke

Types

. Circular Handrail:1'
Choose variables

SR | N— Drop_down 'input

Drop-down nodes - :77_ . -

. Family Types Jistance betwe Circular Mullion:2.5" Circular l'iSt for se[ection
Can be Set as IS | Variable:1to 3 pesk-s50" x 20

Element to distribute along gnd

- similar to Dynamo

Create G Distance betwe Desk:60" x 30" Student Player
_neae Larnou
P Variable:1to 3

Input”

Remove from Group
Add To Gro
B Minimum distal

Freeze Door Tag:Door Tag
RO| | Preview Variable: 0.5 to
El 30 x 42 Horizontal:E1 30x42

Show Labels , , I
Generation Setting Horizontal
Fl. Rename Node,. Select room (X levation Mark Body_Circle:Detail
Sele s Input Lz c! NMumber of solutior umber
Is Output ) PR SR Elevation Mark Body_Circle:Detail
lothing selected. ber and View S
Help... - ced Number and View Name

Elevation Mark Body_Circle-Filled Arrow

[ssues .

How do I define a study? Cancel




Clear settings for constant and variable inputs

¥ Define Study - O X
Three Box Massing (Boolean) N 7
Study Name | Three Box Massing (Boolean) 001
Method Optimize
Choose variables -

Box 3 height
o Wariable: 20 to 200

Variables
labelled

Box 3 position ¥
Variable: 20 to 70

Box 3 position X
Variable: 20 to 70

Box 2 height
Variable: 20 to 200

Box 2 position ¥
Variable: 0 to 50

Box 2 position X
Variable: 0 to 50

Unchecking box
changes label to
“constant”

Box 1 height

o Constant 160 20 | 200 o
Color Switch
Constant: False False (@ ) True e

Constant Boolean

Variable: True or False

Set goals -

Floor area © Minimize Maximize

Surface area © Minimize Maximize

Set constraints -
Floor area

Surface area

How do I define a study? Cancel

Constant value can be
set with a slider

Boolean Value can be
set with a toggle
instead of a slider



Collections and Enterprise Customer Licensing

New Revit
Generative Design
license for

License Manager

Licenses currently in use 1n this application

) R Revit
User License : Commercial Change license type

Autodesk Plugins, Add-ons and Extensions

collections and
enterprise
customers
enables direct
access from Revit

. > R Autodesk Revit 2021 - Generative Design

Network License : Not For Resale Version Change license type

Borrow



Student Licensing Now Available

or s =
/\ AUTODESK. FREE TRIALS =~ PRODUCTS = \3f  |SEARCH O] (@@ SIGNIN  @UNITEDSTATES = MENU

()

EDUCATION Get Products Learn & teach Competitions & events Prepare & excel Support About Autodesk Education

Unlock educational access to
Autodesk products

Students and educators can get free one-year
educational access to Autodesk products and services,
renewable as long as you remain eligible. Confirm your
eligibility now.

GET STARTED > @ How it works (3:08 min.)

Already have educational access? Sign in

® Not a student or educator? Explore our free trials

Enter search term(s) Installation type Platform Sort by

All products o B - -
generative o m Class/Lab a U | Featured ~

Architecture, Engineering, &
Construction

Product Design & Manufacturing R REVIT

Media & Entertainment Revit Generative Design

Quickly generate design alternatives
based on your goals, constraints, and
inputs to give you higher-performing
options for data-driven decision

making.
Note: this product requires Autodesk
Revit.

© Get started

https://www.autodesk.com/education/edu-software



https://www.autodesk.com/education/edu-software

OR all users can access Generative Design via Dynamo for Revit

)
.

s ]

P =
Dyname |Dynamo
\—w_/ Player

Visual Pregramming

= O X

R Dynamo

Export scripts for
use in GD for
Revit

Create Study

Explore
outcomes

Tweak samples
or create new
logic




Dynamo Export of Generative Design studies

Validate logic

Describe Iogic | Generates rows of desks in a room,
considerning doors, windows, and columns.
Calculates distance to exits, views to outside,

and more.

Provide a
preview image

Automatic
dependency
handling

Keep or clear
test data

Export logic
for use in
generative
design studies




Dynamo access to Create and Define Studies

% Create Study

Select a study type (7]

Same
experience as
from Revit

gL

.
=

How do I add study types? Cancel

® Grid Object Placement

Places elements in a rectangular grid pattern
inside a room.

B Maximize Window Views

Generates various viewpoints. Calculates
scores that represent the quality of views to
the outside from those points.

® Randomize Object Placement

Creates clusters of elements inside a selected
FOOM.

B Stepped Grid Object Placement

Places elements in a stepped grid pattern
inside a room.

® Three Box Massing

Generates simple massing models by varying
the heights and relative positions of three
boxes. Calculates facade area and floor area.

B Workspace Layout

Generates rows of desks in a room,
considering doors, windows, and columns.
Calculates distance to exits, views to outside,
and mare.

“H Define Study - O *

Workspace Layout

Study Name

Method Optimize -
Select in model -
Select a room A
Select desk family instance A

To select elements, either use select nodes in Dynamo and re-export, or
launch Generative Design from Revit

Choose variables -
Desk row rotation -00 to 90
Spacing between rows (ft.) 10 to 16
Set goals -
Average distance to exits O Minimize Maximize
Views to outside £ Minimize Maximize
Number of desks O Minimize Maximize
Set constraints -

Average distance to

exits

Views to outside

Number of desks
Ranaratinn Sattinne "

How do I define a study? Cancel m

EXCEPT No direct
selection of Revit
elements from UI



Dynamo access to Explore Outcomes

%8 Explore Outcomes — 0 X
Studies g Workspace Layout 001 Charts Details @ X

Filter list by study type — , . Details
e b a8 = Sortby Average distance toexitt

All v

Workspace Layout 001
P Workspace Layout

Feb 11,2020, 123 PM 20/20 v/

Same Explore
experience as
from Revit °

Outputs
. ) ) Average distance to exits 13.250
> K ctnablefilters B Click and drag over axes to add filters
Views to outside 0.599
Number of desks 200
Jesk row rotation Spacing between rows (ft.. Average distance to exits Views to outside Number of desks Inputs
16 :

Desk row rotation 25

Spacing between rows (ft.)

\§
?i/",/
\
)

EXCEPT No

creation of _T==
Revit elements _ L ;
from UI - Open s =Y f
in Dynamo e -

instead o
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Available 1n the 14 languages supported by Revit
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Autodesk Desktop App Updates

A\ Autodesk

AUTODESK

Advance Steel Extension for Revit allows you to exchange BIM data from your models between Update
and Autodesk Advance Steel. You can export, import and synchronize BIM data P

| l | ARV B oM o<k Revit models for structural analysis and detailing in Autodesk Advance Steel..

R R Revit 2020.2.3 Hotfix

1l month ago | 3B9.9 ME

This hotfix includes new functionality, addresses customer reported issues and crashes, and Update
contains the fixes included in previous Revit 2020 updates and hotfixes. With this install the
following will be updated: Revit 2020, Collaboration for Revit 2020, Personal Accelerator for Revit, i

Show more

R Generative Design v21.9.4 for Revit 2021
1 month ago | 1250 MB

With Generative Design in Revit you can leverage computing power to quickly generate and i
explore alternatives to a design problem. This release improves the ability to choose variable or i
constant values when creating a study. This release also resolves Customer reported issues..

Show more

A Autodesk Licensing Service - 10.2.0.4231 - Win - Update

Zmonths ago | 737 ME

The 10.2 release update focuses on licensing installer enhancements to fix defects, improve

T FEr T T

logging, gather install related data for troubleshooting and analytics purposes. In addition, this
update includes changes to the License Manager to display correct licensing attributes for.. i

Show more




What’s new in Dynamo ?




Dynamo Performance Improvements

Color Palette

w Color

Line.ByStartPointDirectionLength S geometry » GeometryColor / //

/_/_\\‘\‘R\
GeometryColor.ByGeometryColor / ‘\\ .
11'.5

"
startPoint > Line color > Hr"ﬁ-_‘—_—iﬁ‘-___——f//f’rr 111',
direction > AUTD ; II
length > //f_\ e e wn il Fr"r
—— StructuralFraming.ColumnByCurve r' /_\ /
curve > StructuralFraming = .
Levels level > //"\ __.--"‘“"'
- | Levels structuralColumnType >
AUTD
List
Structural Column Types +@ List

Pr—— 8 Family=UC385x305:97, Type=UC3BGX385K97 346
= | Column Types ..
yP Family=UC385x285x97, Type=UC385x2385x97 | 345

Family=UC3285x385x97, Type=UC3@5x385xS7 345

Family=UC385x385x97, Type=UC3@5x385x97 | 345
Family=UC385x385x97, Type=UC385x285x97 (345
Family=UC385x385x97, Type=UC3@5x385x57 345
Family=UC385x285x97, Type=UC385x2385x97 | 345
Family=UC3285x385x97, Type=UC3@5x385xS7 345
Family=UC385x385x97, Type=UC3@5x385x97 | 345

T - A VRS P WA

Family=UC385x385x97, Type=UC385x285x97 (345
80 Familv=UC3IACKIACKGT. Tune-AN 385x3ACwI7 (34
BL2ELE @LY {2921

Large node count graphs that

create Revit Elements 23 seconds General and intersection specific

reduced to to 23 MILLIseconds PolyCurve improvements now up to
100x faster



Dynamo Usability: Graph Performance monitoring

L Dynamo

Accessible from
View Menu with
other team
extensions.

Column_Builder_

3D Preview

Total Graph Execution Time: 4231ms

Executed On Current Run

Rectangie

Executed On Previous

R Online Package Search

TuneUp

Description

TuneUp is a view extension for analyzing the performance of Dynamo graphs. TuneUp allows
you to see overall graph execution time, per-node execution time, and other helpfu
information about what’s happening under the hood, e.g. nodes run in the current execution
v.s. nodes run in the previous execution (which are skipped this run for optimization/
caching).

Basically, we wanted to share the awesomeness that understanding brings in allowing you to
target the inefficiencies in your graph creation, and this allows you to:

1. Hone in on problem areas to build more efficient graphs

2. Understand what kind of operations take a longer time to execute
3. See the overall execution time of your entire graph

4. Explore how delta-compute functions inside of Dynamo

Keywords profiler tuneup

Versions 1.0.0 § Install

Visit package website

Visit package repository

Shows total
execution time at a
glance.

“TuneUp” available
on Dynamo Package
Manager



Dynamo Usability: Understanding Warnings and Errors

Accessible
directly from
node UI.

| |
| |
Local documentation HTML file

I I Code Block
Excception : | string_enum[ “hello™] = 1;

Lict sndices must be pumenc

|
|
|
| |

Missing documentation file
|

I
| i Code Block
I Exception | I extra=2.2; | > I I I
List irdices mist b2 numenc | _ extra-c;
I
I | I I I I
I | I I I I
I I I I I I
| Remote dqcu mer‘iitatlon webpage _ | | |
N o B o | mEEEE
Exception: I skdjfna™; | = seed > number
Expects argurnent Typeds) (), bul vwas called with
[stringg) I
| I
| 1 1 1 & 1 1 1 3 I 1 1 | | | (N [N S [ S
I I I I
I I I
. | | | |
- No content In docs | | |
|
I This throws an exception with the specified message. I I | I
I it a URL i provided, it adds the required “href=url® I I I I
| to the message sn the InfiBubble parses the link = | | |
| — . | | | |
| orror- -r'].".'"l”.:_-' error message™; [ | i | |
withurl=error+ href=Fmpty.html"™; =
I ! I I I
| | |
I I |
I
il
|

Extensible for
third party
package authors.



Dynamo Usability: Enhancing the graph authoring experience

cs
g WidILh
e REU4

—q height

Cuboid.ByLengths

v v v

Cuboid

Code Block
151/ Chopping a list into parts
2:1lengths = 3..8; >
3 .choppedList = List.Shuffle(List.Chop(1lst, lengths)); | >

Visualize Colours

IN[O] + ] - ouT

Node ports that do not
require an input are now
shown in italics

CPython3

- Codeblock Nodes now have Renamed nodes now have
line numbers a tag to show users which
nodes are customized



Dynamo for Revit: New nodes

Area Dimension Document

Family Instance

Floor Type Roof Type Wall Type Elevation Marker Family Document Group Selection
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Dynamo for Revit: New nodes for Generative Design

Select Model Elements By Category

Select Elements

Mass e

Roofs - Cut Pattern
Roofs - Fascias
Foofs - Finish 1 [4]
Roofs - Finish 2 [5] t2h,
Roofs - Gutters

Roofs - Interior Edges

Lets study author Roofs - Membrane Layer
set the context for Roofs - Roof Soffits

Foofs - Structure [1]

the Revit Selection Roofs - Substrate [2]

Roofs - Surface Pattern
Roofs - Thermal/Air Layer [3]

Foom Tags

Eooms

Rooms - Color Fill

Roomns - Interior Fill

Rooms - Reference '
Routing Preferences

RVT Links

Schedule Graphics

Schedules

Scope Boxes

Section Boxes

Section Line




What's Next?
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1. Study Type Editing




Study Type Editing: Help placing the remember node

Settings

Generativ

al

Maximize Window Views.dyn

R Export for Generative Design

Generative Design E : . : SINE
Inputs 1 Do ~ —

Manual Inputs e
: e — — A

Get Windows/Curtain Walls Locations

Surface from Obstacles

N ERIE] UI Run completed with warnings.

°< R AR & ®mEd) Nng O

10/15/2020

I
J
A

@ .© Type here to search O




Study Type Editing Workflow Improvements

R Generative Design - Warning o

‘l Missing Dependencies

[he Generative Design study you are opening was exported with
third-party packages or custom nodes that aren’t currently installed

in Dynamo. How would you like to resolve the 1ssue?




2. Study Type Sharing




Sharing Generative Design study types - before

[ This PC
B 3D Objects

B Desktop
Documents

AEC Generative Design

e

“ i # This PC » Documents » AEC Generative Design

Mame

[Grid Object Placement.RefineryResults
Maxirmize Window Views. RefineryResults
Randomize Object Placerment.RefineryResults
Stepped Grid Object Placement. RefineryResults
Stepped Grid Object Placement2.RefineryResults
Three Box Massing.RefineryResults
Three Box Massing_Variance_Solar_OpenSpace.RefineryResults
Workspace Layout.RefineryResults
Grid Object Placerment.Dependencies
Maxirnize Window Views.Dependencies
Randomize Object Placement.Dependencies
Stepped Grid Object Placement.Dependencies
Three Box Massing.Dependencies
Three Box Massing_Variance_5Solar_OpenSpace.Dependencies
Waorkspace Layout.Dependencies

Mj Grid Object Placermnent.dyn

Mj Maximize Window Views.dyn

mj Randomize Object Placement.dyn

Mj Stepped Grid Object Placement.dyn

Mj Stepped Grid Object Placement2.dyn

mj Three Box Massing.dyn

Mj Three Box Massing_Variance_Solar_OpenSpace.dyn

v » ThisPC » Documents * AEC Generative Design

[ This PC
B 3D Objects

B Desktop
Documents

AEC Generative Design

e

Marme

[Grid Object Placement.RefineryResults

Maximize Window Views.RefineryResults

Randomize Object Placerment.RefineryResults

Stepped Grid Object Placement. RefineryResults

Stepped Grid Object Placement2 RefineryResults

.Three Box Massing.RefineryResults

.Three Box Massing_Variance_Sclar_OpenSpace RefineryResults
Workspace Layout.RefineryResults

Grid Object Placement.Dependencies

Maximize Window Views.Dependencies

Randomize Object Placement.Dependencies

Stepped Grid Object Placement.Dependencies

Three Box Massing.Dependencies

Three Box Massing_Variance_Solar_OpenSpace.Dependencies

Workspace Layout.Dependencies

m_?| Grid Object Placerment.dyn
m_?| Maximize Window Views.dyn

Mj Randomize Object Placement.dyn

m_?| Stepped Grid Object Placernent.dyn

M_“.j| Stepped Grid Object Placement2.dyn

Mj Three Box Massing.dyn

m_?| Three Box Massing_Variance_Solar_OpenSpace.dyn




Sharing Generative Design study types - improved

(2 — D e : 0 ®

'R | £5} Object Styles 0B Project Parameters € Transfer Project Standards '8} Structural Settings * f €9 Location E B3 Add to Set m % & "af' @ g Save IDs of Selection E

| - H ~ . iy L sal A
M Snaps o Shared Parameters (Y] Purge Unused FB MEP Settings \dditional |, Coordinates e 3 Pick to Edit Creste Explore  Manage Decal Starting Pt #% Load Y Select by ID ™

0F Project Information §f Global Parameters B Project Units 3 Panel Schedule Templates = Settings ~ () Position +  Options Main Model v Study Outcomes  Links  Types  View % Edit

Select + Settings Project Location Design Options GenerstiveDesign  ManageProject  Phasing Selection | IF Creste Study X
Select a study type (7]
A

B S
o Dynamo

Macro D

Matenals

— O

Properties X [ Level 1
| Choose Folder  AEC Generative Design v

® Three Box Massing

Generates simple massing models by varying
the heights and relative positions of three
boxes. Calculates facade area and floor area

— ® Workspace Layout
". Generates rows of desks in 3 room,
- ‘ : -

considering doors, windows, and columns
Calculates distance to exits, views to outside,
and more

Wall Join Display Clean all wall joins

Discipline Architectural
Show Hidden Li... By Discipline
Color Scheme L... Background

ColorScheme  <none>

Project Browser - room.rvt X
& 0] Views (all)
=  Floor Plans
Level 1

Level 2

- &
@ Ceiling Plans

= 3D Views
{30}
@ Elevations (Building Elevation)
7 Legends
= Schedules/Quantities (all)
B Sheets (all)
& 2 Families
Analytical Links :
Annotation Symbols N\
Cable Trays N\ How do I add study types? Cancel |
Ceilings : | ‘
Columns
Conduits
Curtain Panels
Curtain Systems v
Curtain Wall Mullions v et D& ZMEBD 0 R < >

>

LR Type here to search



3. Outcome Sharing




Outcome Sharing

Calculated Proposed Runway OLS and Layout Plan Hall of Fame ODAP Generative Design

ROS RGA Results

| 0
RCF T RIE Solution ID
oA 360401573

0.82% SOHE

Runway Long Grade T 1 2 73 5 ‘l 6 0 2
-0.09% NPV
Taxiway Long Grade

171.87m

Taxiway Length

[RIE] O0sgm

Area Intersection of Existing Runway

[RCF] 3745950 cum

Cut / Fill Balance

[ROA] 22

Number of Intersect Points with OLS

Better export so that people can use their automatically generated design data
iIn other programs such as PowerBl and Excel.



4. GD 1n more Autodesk
Applications



enerative Design in More Autodesk Applications

$
g N > /3
» \ 3 y \\ i o /
Ll 3 g, “?\“"3';; wRg “‘:fk\"-r//
.:' 'y / // 4

20 . . [ . .
Y-Axis No. Sections -
18 . . . . .
X-Axis  member count -
[ L] L] L L [ ]
Size Extrusion Length (in) ~ e o o . .

Color Extrusion Length (in) +

5 ROBOT STRUCTURAL
. ANALYSIS PROFESSIONAL

F AUTODESK’ FORMIT"




1s tools

Analys

S.



Generative Design access to analysis tools

Sun and Shadow
Studies

Energy Analysis

Embodied Carbon
Analysis




6. Dynamo Usability




Dynamo Usability: Node Auto-complete
B Dyname - O

Point.ByCoordinates

_'? X > Point
e ¥ >
z >

AUTE




Dynamo Usability: Friendlier code block nodes

Code Block

1:DSCore.DateTime

OL

D WAY

Code Block

1:DateTime

NEW APPROACH




Dynamo: Python 3

Documentation Browser

4, e ~y _ -
&G0 === Report Python 3 node issue

Since the introduction of Python 3 in 2008, Python 2 and 3 have
+ been supported side-by-side by the Python Software Foundation
— (PSF) and the broader Python Community.

& This stopped on January 1st 2020, when Python 2 support from the
PSF officially ended.

Python Script

pandas pd

|N[D] + - OUT dataFrame = pd.DataFrame({ Backwards Enmpatibil‘ity

“Name": ["Odinson, Thor",
"Maximoff, Wanda"™,
"Banner, Dr. Bruce",

ittt A A o CPython3 "Romanoff, Matasha",

: "Stark, Tony",

"Danvers, Carol ",

Dynamo 2.7 introduces a new Python engine, CPython3, that
provides access to Python 3 inside of Dynamao. There is no gquarantee
that any code written in the CPython3 environment will work in
previous versions of Dynamo. Code authors should ensure

Name  Age Sex ':F_*D?%jﬂ-:?; steve™, backwards compatibility with both the IronPython2 and CPython3
e Odinson, Thor 1585 male [male'ftmalemdle N versions as desired.
M 1 + | ; + a "female™, "male”, "female™, X )

2 - 'a:{lﬂc’; ’ éanda %j: ema%_ "male”] Why did we need to change the Python version

anner, ™. ruce =L male
3 Romanoff, Natasha 39 female ) _ Dynamo, and many other C#-based environments, uses a tool called
4 Stark, Tony 53 male OUT = repr(dataframe) IronPython to move data between .NET objects and Python scripts.
5 Danvers. Carol 65 female Unfortunately, IronPython has not been updated to Python 3, so
6 :{OgEr“; Steve 38 mal; Dynamo 1s now transitionming to use the standard native Python

3 =T - -

interpreter (aka CPython.)

In addition, this means it will be possible for Dynamo graphs to
benefit from Python hibranes that include native extensions that
were not accessible in IronPython, such as NumPy, SciPy, and
Pandas.

Moving Dynamo to Python 3 will allow Dynamo users to access
. popular modern libraries and continue to access new platform
: features, essential maintenance, and secunty patches.

Node indicates selected Graph author can choose Graph author can
Python engine outside of the Python engine understand context in the
editor window Documentation Browser



7. Dynamo Performance




Dynamo Performance: updated graphics engine

Modern shaders
and lighting

Improved rendering
performance

Old shaders

o and lighting

More info: https://dynamobim.org/dynamo-graphics-updates/

Fewer graphics
related crashes



Dynamo Performance Improvements

R Online Package Search — O >

synthesize toolkit

Synthesize toolkit

........................................................................ E..- I:I:::I s ::I'__- namo 4 .Ei % @nd '-niu::': ':FEE"':-Z W -':FEI" a. 1‘.: -':'. tomate many...

Package Manager speed
improvements of up to 25x







Roadmap Themes Feedback Wanted

http://autode.sk/AU20GDinRevitFeedback

: StUdy Type Editi NQJ make graph authors more successful in creating

design study types for use in Generative Design.

. Study Type Sharing make it easier for graph authors to share

generative design study types with Revit designers to run in Generative Design in
Reuvit.

. Outcome Sh aring make it easier to export results for sharing with

stakeholders and telling data-backed design story

. Generative Design in more Autodesk Applications

— extend Generative Design tools to other Dynamo enabled applications including
Civil 3D, Robot Structural, and Formit.

. Analysis Tools for Dynamo and Generative Design

— provide access to environmental and other kinds of analysis tools for generative
workflows.

: Dyn amao Usability — make Dynamo more friendly and easy to use

. Dynamo Performance - make bynamo faster and more stable
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-I-.!I:-I-l""' 2

™ 1-r'"
=" T

._:I-.gj_

= "Il



http://autode.sk/AU20GDinRevitFeedback

Resources

2020 AUTODESK UNIVERSITY COURSES

Generative Design in Revit for Workspace Layout - Tomasz Fudala

Non-Geeks Guide to Optimizing Daily Workflows with Generative Design - Raquel Bascones
Using Generative Design and Machine Learning for Faster Analysis Feedback - Varvara Toul
Generative Design at Hogwarts: Using Tech Instead of Magic - Jacob Small

Generative Design fur Revit in der Praxis - Lejla Secerbegovic

Diseno Generativo en Revit para todos los publicos - Raquel Bascones Recio

Generative Design—Daylighting and CFD: A Practical Application for a Nonprofit - Luc Wing

Generative Design of Landforms with Dynamo in Civil 3D - Andreas Luka

Reclo

keridou



Resources

GENERATIVE DESIGN PRIMER PAST AUTODESK UNIVERSITY COURSES

https:.//www.generativedesign.org « Geometry Systems for AEC Generative Design:

Codify Design Intents into the Machine

« MEP Explore: Generative Design for MEP Designers

« Getting Started with Generative Design for AEC

« Using Generative Design in Construction Applications

DYNAMO PRIMER, FORUM & BLOG PRODUCT HELP
https://primer.dynamobim.org/ Product help
https://forum.dynamobim.com/ Release notes

https://dynamobim.org/blog/



https://www.generativedesign.org/
https://forum.dynamobim.com/
https://forum.dynamobim.com/
https://dynamobim.org/blog/
https://www.autodesk.com/autodesk-university/class/Geometry-Systems-AEC-Generative-Design-Codify-Design-Intents-Machine-2019#video
MEP%20Explore:%20Generative%20Design%20for%20MEP%20Designers
https://www.autodesk.com/autodesk-university/class/Getting-Started-Generative-Design-AEC-2018
https://www.autodesk.com/autodesk-university/class/Using-Generative-Design-Construction-Applications-2019
https://knowledge.autodesk.com/support/revit-products/learn-explore/caas/CloudHelp/cloudhelp/2021/ENU/Revit-Model/files/GUID-492527AD-AAB9-4BAA-82AE-9B95B6C3E5FE-htm.html
http://help.autodesk.com/view/RVT/2021/ENU/?guid=GUID-CCDB54F7-B116-48D4-A91D-BEBBBA52AED5

Autodesk and the Autodesk logo are registered trademarks or trademarks of Autodesk, Inc., and/or its subsidiaries and/or affiliates in the USA and/or other countries. All other brand names,
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