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Safe Harbor Statement

We may make forward-looking statements regarding planned or future development efforts for our existing or new products and services and statements regarding our strategic
priorities. These statements are not intended to be a promise or guarantee of business results, future availability of products, services or features but merely reflect our current
plans and are based on factors currently known to us. These planned and future development efforts may change without notice. Purchasing and investment decisions should not
be made based upon reliance on these statements.

A discussion of factors that may affect future results is contained in our most recent Form 10-K and Form 10-Q filings available at www.sec.gov, including descriptions of the risk
factors that may impact us and the forward-looking statements made in these presentations. Autodesk assumes no obligation to update these forward-looking statements to reflect
events that occur or circumstances that exist or change after the date on which they were made. If this presentation is reviewed after the date the statements are made, these
statements may no longer contain current or accurate information.

This presentation also contains information, opinions and data supplied by third parties and Autodesk assumes no responsibility for the accuracy or completeness of such
information, opinions or data, and shall not be liable for any decisions made based upon reliance on any such information, opinions or data.

Autodesk’s partners frequently compete against each other in the marketplace, and it is critically important that all participants in this meeting observe all requirements of antitrust
laws and other laws regarding unfair competition. Autodesk’s long insistence upon full compliance with all legal requirements in the antitrust field has not been based solely on the
desire to stay within the bounds of the law, but also on the conviction that the preservation of a free and vigorous competitive economy is essential to the welfare of our business
and that of our partners, the markets they serve, and the countries in which they operate. It is against the policy of Autodesk to sponsor, encourage or tolerate any discussion or
communication among any of its partners concerning past, present or future prices, pricing policies, bids, discounts, promotions, terms or conditions of sale, choice of customers,
territorial markets, quotas, inventory, allocation of markets, products or services, boycotts and refusals to deal, or any proprietary or confidential information. Communication of
this type should not occur, whether written, oral, formal, informal, or “off the record.” All discussion at this meeting should be strictly limited to presentation topics.

PLEASE NOTE: AU content is proprietary. Do Not Copy, Post or Distribute without expressed permission.
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Learning Objectives

AEC Generative Design and Dynamo

1.

2.
3.

B

Discover the value of Dynamo, Dynamo Player, and Generative Design in

Reuvit.

Discover three examples of how customers are using these tools.
Learn about the driving principles for future prioritization.
Discover the future direction of the product and road map.
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Why?

Computational and Generative Design



THE FUTURE IS A
DESIGN CHALLENGE

Solving tomorrow's challenges with
automation and generative design
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Computational Design
and Automation

Provide simple, coherent, and capable tools for
encoding AEC goals and constraints to assist
design and analysis with automation
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Difficulty

Direct Modeling
Interaction

Full Coding Environment

Visual
Programming

>

Capability
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Dynamo Visval Scripting

¥ Flement.SetPara meterByName

element Element

AUTO

Element.GetParameterValueByName 2 String.ToUpper Viewport

[ 1 Code Block

element var[].. string string

parameterName AUTO

I READ I COMPUTE I WRITE I
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Where can | find Dynamo?

R R

PRO

Dynamo Sandbox Revit Civil 3D Robot Structural
Analysis

Formlt Alias Advance Steel
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Geomc?try / .
Preview \

Node Inspection

L 4 Categories =H All Elements of Category ‘» Element.Geometry & Watch

Walls Category Elements element

Output



8 [

1 Element 1D Node | Node | Cross Section ID

58098 0 6205 CHS108333 44.99995993 3045124847
US8I01 1 7524 UKCIOSKA0SKILS 56.19932994 308014.2192
H58104 2 3 UKCISEAOBNZIS 1122013299 3114682081
8107 3 592 UNCIS6I6802 1122012299 311468.7081
M810 4 5 UKCISEKIERAO2 123,6006699 308014.1958
245811 5 650 UKCISEIEENITT 123,60066%9 308014.1958
245811 7 7530 cs1083x33 | ik Dymamo - —
sz 8 Urcasexaant)

58125 9 65 Miggooxsooxsd

use128 10 753 UKCRggo3SH

458131 11 7534 UKC203x:
2458134 12 7535 UKC203x203x%
458137 13 7536 UKC203x203x
2058140 14 7537 UKC203x203x
2458143 15 589 UKCIS6xa063f)
2458146 16 1375 UKC305x305x
2458149 17 1362 UKC3S6x368xY
2458152 18 1357 UKCIS6x406x5]
2458155 19 7542 UKC203x203x5)
2458158 20 7543 UKC203x203x3
2458161 21 7544 UKC203x203x3f)
58164 22 7545 UKC203x203
2458167 23 7546 UKC203x203¢
2458170 24 534 UKC2sas4xif)
572 25 533 UKC254xas4xl
458174 26 7549 UKC305x305x9)
2458179 27 7550 UKC203x203x4f
2458182 28 7551 UKC203x203xaf)
258185 29 7552 UKC203x203xdf
2458188 30 7553 UKCI05x305x9)
458191 31 566 UKC3s6x368xaf)
2458194 32 565 UKC30Sx305x9)
458197 33 564 UKCaosxaosxal |
258200 34 563 UKCIsexdeaxi)
2458203 35 2014 UKC3OSX305x9)
2458206 36

Local Axis Rotation €nd |- X

Endi-¥

€ndi-2
139874.7579 42283

134199.454 4245495694
6945964577 39200
69459.64577 42726.98853
63860.74112 9200

63860.74112 4245495778

End)-X  Endj-Y  En
304512.4847 139874.7579

3080142192 134199454 45
311468.7041 69459.64577 42
3114687041 69459.64577 44
3080141958 63860.74112 42
308014,1956 63860.74112 44

Ayman Al-Maaraf

Parametric Stadium in DynamoBIM
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Dynamo User Groups

'@ cét

BUG

Dynamo-| ||t|a

UK
Dynamo’

USer Group




/\ AUTODESK

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 >
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What’s New?

Dynamo 2.13+ and Dynamo tools in Revit 2023



Dynamo Ul Updates

Visually updated Nodes for easier graph authoring

Warning:
Null value cannot be cast to Double X Range p List.LastItem & Watch

Learn more

Dismiss all

[ ] Code Block

null;

List.Chop

lengths
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Dynamo Authoring Tools

New authoring tools to help you organize your graph

I'm a pinned note yol
"

" Point.ByCoordinates

Break Connection
Paoint

Cuboid of Points

Generating a Cuboid of Points in Space
Hide Wire

'3

o0

Number Range -> Point.ByCoordinates

[/1 Number Range

-1000
-500
0
500
1000

Delete Group

&

Ungroup

Results

de Layout

Cleanup
Font Size

W Watch

Break Connections

"] show Wires

Collapsed Group
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Dynamo Node Auto-complete

More effective and efficient graph authoring
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GenDesign - Create Study Improvements

Revit 2023

-
-
g i W

® Keyboard navigation S e

® New input types

® Detailed information links

® Renamed and better )
explained option generation
methods .
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Gen Design - Explore Improvements

Revit 2023

® See more than 10 outcomes

at once

® Export outcomes (including
thumbnails and rejected
options)

Studies | o

Filter list by study type

All

Three Solid Tower 2020 COMPLETE-minuspaneling_2023 002

Three Solid Tower 2020 COMPLETE-...
Three Solid Tower 2020 COMPLETE-minu

Aug

20/20 vV

Three Solid Tower 2020 COMPLETE-...
Three S wer 2020 COMPLETE-minu.

Aug 26, 10/10 vV
Three Box Massing 004
Three Box M
Aug 24,2022, 10/10 vV
Three Box Massing 003
Three Box Massing
03 PM 10/10 vV

Three Box Massing 002
Three Box Massing
Aug 10/10 Vv
Three Box Massing 001

hree Box Ma:

ug 23, 10/10 v

AV_OptimizeCameraPlacement 001
AV_OptimizeCameraPlacement

Apr 11,2022, 349 PM 40/50

Create Study Vv 200f20

Charts

Details

Score (max 100)

facade_area
open_area

Diffel

ce in Height

Cumulative Incident Solar
Variables
param_1
param_2

param_3

height_03

-

[m]

4 Details Q@ X

79.520
27196.101

-

Create Revit Elements
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Gen Design/Dynamo Improvements

Revit 2023

® Work in Dynamo without
having to close Dynamo Player.

INPUTS: splitting
parameters

® Set graph type to generative
design

® Show/edit graph properties

4 AUTODESK UNIVERSITY



Dynamo Player Ul Updates

Revit 2023

<G

Gnd Object Placement
=V

D - position X (m
189
dinimur e from of (m
& s
[ seea ]
u S H" y instance
S
&
L Y
-

5 Dynamo Player

Select a graph

Choose Folder  Autodesd

® Gri

sd

&5 Dynamo Player - u]

Grid Object Placement

~ Inputs

Select Room (Nothing selected.)

Select family instance (10: 521369) v

Distance between objects - position ¥ (m)
o — 1C
Minimum distance from objects to wall (m)

o —i 1t

Distance between objects - position X (m)

«~ Outputs

Number of objects

Object area - averlap

Object area - outside room
Object area - inside room
Adjustment of X distance (%)

Adjustment of ¥ distance (%)

How do I run a Dynama graph? Back

Select

Select

4.6

4.6

24

0.0

0.0

Run



Dynamo Player Improvements

.
Re\”t 2023 BoeHG-4-- QR H=2-FO0A G- E .Q-° Autodesk Revit 2023 - RAC_basic_sample._project - Sheet: ADO1 - Title Sheet <08 Q signin W -
((((((((((( Structure  Steel  Precast Systems Inset Annotate Analyze Massing &Site  Collsborate  View Menage Add-lns  Modify (D«
b @ >
. . Modity Model | A .
.« Ul tent with il el - -
consistentwithh & : s

operti B Acot Sheet X

Generative Design

#2 AUTODESK|

Autodesk® Revit®
Basic Sample Project

* Manage and save folder
locations

[

H

e Add descriptions and
thumbnails to graphs
e Add links to more detailed . s‘:fl
information —=
* Add a description and S S s E—
Bowu = g ~ga

author information to the
graph
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Use Cases

Subtitle



Special Guests

Computational Design Practitioners

Karam Baki
Senior Principal
AECedx
Turkey

Dana De Filippi
Computational Designer
Smith Group Architects

Washington DC

Edgar Pestana
BIM Engineer
Basler & Hofmann
Lucerne Switzerland
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Multi-Discipline Geometry Coordination
AECedx For Education And Consultation
Synchronize Actual Geometry Between Linked Revit

Files to Produce Better Drawings And More
Accurate Material Take-offs.

Inputs Goals Value
1. Link Name 1. Minimize Workarounds 1. Coordination Consistency
2, Filter By Parameter (?) 2. Increase MTO Precision 2. Less Non-BIM Elements
3. Create Model Group 3. Minimize Drafting Efforts 3. Improved Documentation

4. Create Void Family




Multi-Discipline Geometry Coordination
Problem

*  When using multiple linked Revit files. There are
always geometrical issues related to Boolean
operations (Cutting/Joining)

* These problems cause inaccurate Material Take-
offs and require manual drafting elements to be
placed in order to produce neat drawings and

deliverables.
Material Takeoff
Material: Description | Material: Volume
|SLOPED FOAM CONCRETE 51 m®
N OT ACC U RATE HOLLOW CONCRETE BLOCK 10 39 m?
HOLLOW CONCRETE BLOCK 20 78 m?
REINFORCED CONCRTE 156 m*

AECedx 323 m°

REINFORCED CONCRTE

NOT CLEAN

!

TAG ISSUE

4 AUTODESK UNIVERSITY



Multi-Discipline Geometry Coordination
Solution

e Extract geometry of structural elements from
the link, and at the same time, generate a void
family out of them.

*Geometry can be refreshed

e Cut Voids with Element Types or any other
selection criteria via (Void.Auto Cut) scripts.
*Void cutting is only needed once

REINFORCED CONCRTE

CLEAN JOIN

CAST-IN-PLACEH=4

!

TAG APPEARS [fa %«

Material Takeoff
Material: Description | Material: Volume
SLOPED FOAM CONCRETE 45 m?
ACC U RATE HOLLOW CONCRETE BLOCK 10 32 ms
HOLLOW CONCRETE BLOCK 20 59 m?
REINFORCED CONCRTE 141 m?

4 AUTODESK UNIVERSITY



Conclusion

AECedx

/ |
/

I ' \ | |
\ |
| \ \ [
\ \ \ \ | |
\ \ \ o f

Not only Dynamo helped us to automate the
solution, but rather it allowed us to access to API
tools that are not accessible from the Ul.

And because Dynamo ships with Revit, we have
easily deployed this solution to different team
members using Synthesize toolkit package.

Furthermore, the new Dynamo Player allows all
non-Dynamo users to use any script with minimal u
knowledge in programing. .

v N

b Conceptual.Adaptive K-Super

Triangle Diagonal Paneling
S >

Conceptual.Adaptive Misc Extract

Surfaces

4

b Conceptual.Adaptive Misc Match

Coordinates

4

Conceptual.Adaptive Misc Visible
Points Select

>

Conceptual.Adaptive Placement
By Circle or Ellipse

>

4 AUTODESK UNIVERSITY



Multi-Discipline Geometry Coordination | Synthesize Toolkit in Action

Adaptive. Match Coordinates

K- Patternize Ramp. Create By Floors

T
i

e =

//,‘g%.-

R
\

Using ‘Match Coordinates’ select Adaptive

Components.
Adjust Snapping Tolerance or leave its default value

and click on run.
Final result.

Create Floor [ .

Using ‘Ramp.Create By Floors’ Select Ramp
Start/End Edges and select floors and click on run.
Adjust heights using ‘modify Sub Elements ’

Final result , and you duplicate to multi levels.

Create or import any family.

Use K- Patternize and select the family.

Click on run and you can place the adaptive family.
Select the divided surface and assign the pattern.
Final result , and you adjust size or rotation.

s e B & Dy e - o x 8 Oy Py o ox
Pr— - - =
> -
| &8
Manage folders
1About Dynamo Player —-Auto Update Synthesize-—
-"-a it o [
> e >
~-Send 505 Message ta Karam-—
\ Add Levels
- + | B psckigeeibaste oobesrs N
...... "
> - -
Analyse Basic Curve Lengih
- Calculate Longest Exit Distance A
‘ »
» = Analyse Basic Edge Length
° - @
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DanamoBIM
Computational Leader |  SMITHGROUP




Workset Creation

Tool Log Counts

SmithGroup
@TiP @®@Arch ®Bldg Tech @Civil Eng. @Elec Eng. @FP Eng. @ Int.
Integrate standard WOrksetS, and glObal @ Lighting Design © Mech Eng. @Planning @ Plumb Eng. @ Struct Eng.
visibility settings, per discipline upon TN o .
model collaboration.
Inputs Goals Value
1. “Resource Toggles” 1. Ensure incorporation 1. ALL Revit models benefit
2. Discipline of company standards 2. ~30 seconds saved /
2. “Optional” worksets in 2. Eliminate manual workset created
addition to default transcription 3. Standards alignment /
3. Save time / increase future workflows with
efficiency workflow requirements




problem

1. Incorporation of SmithGroup .

Active workset:

Standard Worksets acrOSS a” [ CETTEI | [eray hactive Worksst Graphics

Name Editable Owner Borrowers Opened Visible in all views News
Revit models by discipline 80 ‘
Delete
y p Workset1 No Yes
Rename
Open
Close
Editable
Mon Editable
Show:
User-Created [“]Project Standards
[ Families [views

2 DanamcoBIM

SMITHGROUP

4 AUTODESK UNIVERSITY



considerations

Woarksets X

=

Naming conventions to match
Default visibility settings applied | EE=TEE=mm - Do

N

LT L Editable Owner Borrowers Opened Visible in all views Newr
3 B u i |d eﬁl CI e n Cy / Save ti m e i n Core and Shell ifes Dana.DeF?I?pp?‘ Yes Daiie
- FFE es Dana.DeFilippi. Yes
= Interior es Dana.DeFilippi. Yes b Rename
Cre atlon process Interior Finish-Not Viewed es Dana.DefFilippi. Yes |
. . . . Interior-Not Viewed es Dana.DeFilippi. Yes O
4. Eliminate manual transcription -
Dana.DefFilippi. Yes
_ Yes Close
XX-LINK-ALL Dana.DeFilippi. Yes
XX-LINK-CAD Dana.DeFilippi. Yes Editable
JOX-LINK-Civil Dana.DeFilippi. Yes e —
JX-LINK-FFE Dana.DefFilippi. Yes
XX-LINK-MEP Dana.DeFilippi. Yes
XX-LINK-Point Cloud Dana.DefFilippi. Yes
XX-LINK-Structural Dana.DeFilippi. Yes
XX-LINK-Telecom Dana.DefFilippi. Yes

Show:
[+] User-Created [“Project Standards
[Families [Cviews

2 DanamcoBIM

SMITHGROUP »2 AUTODESK UNIVERSITY



workset standards

2 DanamcoBIM

SMITHGROUP

BEcHZ Q-2 -Q2 R 2-FO0A G- 5 7,0 5 = Newbrojectnt-Sheet--P.. « i 8 DanaDefilipp..” ¢ @ - - 0O x
Architecture ~ Steel  Precast  Structure  Modify  Systems Insert View Annotate  Quantification  Analyze Massing & Site  Collaborate  Manage  Add-Ins (DR
[{Y = > E Area ~
Modify
- - [ Model Group ~ - - -
Select « Build Circulation Model Room & Area ~ Opening Datum Work Plane
Project Browser - NewProject.rvt X | E) - - PROJECT BULLETIN BOARD X -
[ 0. Views (01 SG Standard) ~
-~ SHEET VIEWS S Bose Templae Verion: AZHEZME01
5 XCADMIN SMITHGROUP
E=--ALL [edit project name here]
B~ plan PROJECT NUNBER: [SG project number] [alt project number]
[+ template information PROJECT TEAN
=~ template instructions PIC: principal in charge PA: projectarchitect
[ coordination plan PU: project manager MKE: model managentim lead
[+ coordination section QUESTIONS?
B i For Revit and EIM 360 1,0 to the Teams TIF + 1T - C. it
- info view L e
i Drafting View: XX-detail numbering and layout guideline
Drafting View: XX-setting up a project titleblock W
Drafting View: XX-using detail guide templates o .
Drafting View: XX-using sketch titleblocks
rafting View: XX-workset sfkandards
[ XX-COORDINATION
[~ XX-WORKING
[Ex] :_‘ Legends
-1 Schedules/Quantities (01 SG Standard)
(@ Sheets (01 SG Standard)
-2 Families
[+ [Q] Groups
T..#@A Rauit | inke 2
< > ©
Properties  Project Browser - NewPraject.rvt QR < >
Ready ﬁﬁ Workset1 v E 0 lain Mode Iy é% E’[\@ [}, +’€§ &3 o

4 AUTODESK UNIVERSITY



worksets by discipline

Architectural Model
Architectural Baseline Worksets

Shared Levelsand Grids

Worksetl

XX-LINK-ALL
XX-LINK-Structural
XX-LINK-MEP
XX-LINK-Civil
XX-LINK-CAD

DESCRIPTION

Contains all existing levels, grids and reference
planes.Created by defaultwhen worksharingis
enabled

Initially contains all existing model elements inthe
project whenworksharing isenabled.Reassign
elementsfrom Worksetlinto the appropriate
workset(s).Itis recommended that Workset!is left
as a placeholder workset, since it cannot be deleted.
Do not rename!

Type parameterof ALL Linked Revit Models

Linked Structural Revit model

Linked MEPRevit Model

Linked Civil site DWG or Revit site model

Forlinked CAD fileslinked into the model NOT using
Currentviewonly. Uncheck the Visible inall views
box.(aseparate workset for each intrinsically
related DWG file may be advisable)

Optional Worksets, dependingon the project scope

Core and Shell

Interior

FFE

Site

XX-LINK-FFE

XX-LINK-Telecom
XX-=LINK-Point Cloud

DESCRIPTION

Shell elements: Exteriorwalls, Floors, Roofs, Shaft
walls not part of core (exterior/perimeter stairs).
Core elements to the building, elevator shafts,
stairs, vertical circulation, etc.(Can be separate
worksets for Shell and Core)
Walls,doors,windows and other building elements
interiortothe shell and not included in the core or
FFE worksets

Furniture,Fixtures, and Equipment

Site elements, toposurfaces, parking, planting,
hardscape,etc.

Furniture,Fixtures and Equipment(ifFFEisina
separate model)

Telecommunications Revit model

Point Cloud datasets

2 DanamcoBIM

SMITHGROUP

Mechanical Model

Mechanical Baseline Worksets
NAME
Shared Levels and Grids
Worksetl
M-Equipment

M-Fire Protection
M-HVAC

M-Not Viewed
M-Piping

MEP Common
MEP Spaces

XX-LINK-CAD
XX-LINK-REVIT

Electrical Model
Electrical Baseline Worksets
Shared Levelsand Grids

Workset!
E-Electrical
E-Not Viewed

E-Site
MEP Common
MEP Spaces

XX-LINK-CAD
XX=LINK=-REVIT

DESCRIPTION

Contains all existing levels, grids and reference
planes. Created by defaultwhen worksharing is
enabled.

Automatically created when you activate Worksets
Mechanical equipment with power demands should
be placed on this workset.

Fire Protection piping and associated non-powered
mechanicalequipment should be placed on this
workset.

HVAC ductwork, air terminals, and non-powered
mechanicalequipment should be placed on this
workset.

Elements on this workset will not bevisibletoother
disciplines.Uncheck “Visible in all Views“when
creating.

HVAC pipingand associated non-powered
mechanicalequipment should be placedon this
workset.

Matchlines, scope boxes, and reference planes
should be placed on this workset.

Spaces associatedwith documentation shouldbe
placed onthis workset

Allreferenced CAD should beon this workset.

All linked Revit models should be placed on this
workset (it's also good practice to put each model on
its own workset to assistin unloadinglinksif
necessary).

DESCRIPTION

Contains all existing levels, grids and reference
planes.Created by defaultwhen worksharingis
enabled.

Automatically created when you activate Worksets
Electrical items should be placed on this workset
Elements onthis worksetwill not be visibleto other
disciplines.Uncheck “Visible in all Views”when
creating.

Uncheck“Visiblein all views"when creating.
Match lines, scope boxes, and reference planes
should be placed on this workset.

Spaces associated with documentation should be
placed onthis workset

All referenced CADshould be on this workset.
Alllinked Revit models should be placed en this
workset (it's also good practiceto put each model on
its own workset to assist in unloadinglinksif
necessary).

Plumbing Baseline Worksets

Shared Levels and Grids

Workset!
MEP Common

MEP Spaces

P-Plumbing

XX-LINK-CAD
XX-LINK-REVIT

Structural Baseline Worksets
NAME

Shared Levels and Grids

Worksetl

STRUCT - NOT VIEWED

XX-LINK-REVIT

XX-LINK-CAD

DESCRIPTION

Contains all existing levels, grids and reference
planes.Created by defaultwhen worksharingis
enabled.

Automatically created when you activate Worksets
Match lines, scope boxes, and reference planes
should be placedon this workset.

Spaces associatedwith documentation shouldbe
placed onthis workset.

Plumbing fixtures,piping, and non-powered
mechanicalequipment should be placedon this
workset.

Allreferenced CAD should be on this workset.
Alllinked Revit models should be placedon this
workset (it's also good practiceto put each model on
its own workset to assistin unloading links if
necessary).

DESCRIPTION

Contains all existing levels, grids and reference
planes.Created by defaultwhen worksharing is
enabled.

Initially contains all existing model elements in the
project whenworksharing is enabled. Reassign
elementsfromWorksetlinto the appropriate
workset(s). It is recommended to Worksetlis leftas a
placeholderworkset, sinceit cannotbe deleted. Do
not rename!

Items in the model not to be viewed by other
disciplines

Alllinked Revit models should be associated with
this workset usingthe linked model’s type
parameters.

For CAD fileslinkedintothe model NOT using
“Currentviewonly.” Createworkset to not be visible
inall views. A separate worksetfor each intrinsically
related DWGfile may be advisable.

4 AUTODESK UNIVERSITY



solution

1. Dynamo Player script

2 banamoBIM

SMITHGROUP

Manage

o
_—
<
Dynamo jDynamo
Player

Visual Programming

=5 Dynamo Player - O X

WorksetCreation :

Description :
Author : Danam;
URL

Inputs -

@ e

CREATE OPTIONAL WORKSETS IN ADDITION TO DEFAULT?

TR NORKSETS
NLY DEFAULT W

Qutputs -
“MOT VIEWED" WORKSETS (WORKSETS INVISIBLE BY DEFAULT)
~ List
0 Interior Finish-Not Viewed
1 Interior-Not Viewed
WORKSETS CREATED

» List

=}

Core and Shell
1 FFE

"

Interior

w

Interior Finish-Not Viewed

-

Interior-Not Viewed

o

Site

e

XX-LINK-ALL

g

XX-LINK-CAD
XX-LINK-Civil

@

w©

XX-LINK-FFE

10 XX-LINK-MEP

11 XX-LINK-Point Cloud
12 XX-LINK-Structural
13 XX-LINK-Telecom

s | IR

4 AUTODESK UNIVERSITY



WorksetCreation

SELECT MAKE CHANGES TO USER INPUTS / REPORTING
ELEMENTS REVIT / SET DATA/  SPECIFICATIONS OUTPUTS
~t -

GET DATA  CREATE ELEMENTS

SET
VISIBILITY

- I I —
MEPFAFP
CREATE OPTIONAL WORKSETS ~ STRUCTURAL =
IN ADDITION TO DEFAULT? = - -
- SPECIFY DISCIPLINE

FIRE PROTECTION

2 banamoBIM
»2 AUTODESK UNIVERSITY

SMITHGROUP



”” \.FEI‘ T rac_advanced_sample_projectr... HE 1 Dana.Defilipp...” w ® - _ MO x ;. Dvnamo Playel — O %

QeEcHG-S---GR R 2-YOA 8-08

File Architecture  Steel  Precast Structure  Quantification  BIM Interoperability Tools ~ CTC Software  Ideate Software  Revolution Design ~ UNIFI  Modify  Systems  Insert = . .
> oy WorksetCreation Q :
L\‘? L_.—‘Q Active Workset: — o - m L ] o ) : ) -
Q\.'— ﬁ? | 0 ‘,.4 Description : Creates worksets within a central revit model upon

specification of discipline.
Madify, Collaborate| Worksets Worksharing Show Restore Publish Coo... | Shared et R P

Monitor History Backup Settings Views Author : DanamoBIM

Select = Communicate Manage Collaboration « Synchronize « Manage Models + - Share URL : httpsy//voutu.be/4GY3zaroeVg

Inputs -

41

Project Browser - rac_advanced_sample_project.rvt X i From Parking Area E 01 - Entry Level X
=10, Views (all) ~
=) FlogrﬁPlanS & ~ o 2l @ wj CREATE OPTIONAL WORKSETS IN ADDITION
2 01 - Entry Level ; = —=—] s TO DEFAULT?
Ll:j 01 - Entry Level - Furniture Layout :
L 02 - Floor
1 03 - FIoor
EI:] Roof
O site
[=]- Ceiling Plans
[l::ﬁ 01 - Entry Level
[ 02 - Floor
[ 03 - Floor
U Roof
= 3D Views
ﬁ 03 - Floor Public - Day Rendering
03 - Floor Public - Night Rendering
Balcony View
Building Courtyard
| From Parking Area
303
= Elev_ations (Building Elevation)
I Courtyard Elevation - South Wing
East
North
| South
L] west
[=I- Sections (Building Section) WORKSETS CREATED
E Section Through Main Stair
= Sect_i_cns (Wall Section)
[_l:_E Typical Wall Section
= Detail Views (Detail)
O Detail 0
] notail At Grada
Properties Project Browser - rac_advanced sample_project.rvt 1:100 MR SEMETR 9 REAIE < >

|
=

- TRUE = ALL WORKSETS
FALSE = ONLY DEFAULT WORKSETS

111l
I

SPECIFY o I . a
DISCPLINE

ARCHITECTURAL = O;
ELECTRICAL = 1;
MECHANICAL = 2;
PLUMBING = 3;
STRUCTURAL = 4;
FIRE PROTECTION = 5;
MEPFAFP = 6

T
L

O

=
It

! ! i Outputs a

]

"NOT VIEWED" WORKSETS (WORKSETS INVISIBLE BY DEFAULT)

L

TR

~ w | o Readytorun

rac_advanced_sample_project.rvt Back m

SMITHGROUP 3 panamoBiM »2 AUTODESK UNIVERSITY

Ready 0 Main Model




2 DanamoBIM

Interactive
Python Shell
RevitPythonShel

Python Tools for Revit - Ep001 - Workset Creation and Default Visibility Settings

[6 93 (] DISLIKE ~> SHARE | DOWNLOAD K CLIP =4 SAVE

SUBSCRIBE

SMITHGROUP »2 AUTODESK UNIVERSITY



2 DanamoBIM

&cFind & Replace R P

@ DanamoBIM

Dynamo Shorts - Ep005 - Grouping Elements by Room

KEY PLAN \ : :
\ = (O}
\ W

— oo — - i _— \ . *!
LR — — — 3 =
o e \ - |
= \ -

Floor Plans \‘ Nez==\

L Issue Date
- " i '
Dynamo Shorts - Ep010 - Import Data from Excel

Dynamo Shorts - Ep011 - Title Block Key Plan Automation

Dynamo Shorts - Ep002 - Numbering Elements

SMITHGROUP »2 AUTODESK UNIVERSITY



use

varied across disciplines

Tool Log Counts

@T1IP @Arch ®Bldg Tech @Civil Eng. @Elec Eng. @FP Eng. @Int.
@ Lighting Design = Mech Eng. @Planning @ Plumb Eng. @ Struct Eng.

719 | I

2 banamcBIM
SMITHGROUP »2 AUTODESK UNIVERSITY
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Edgar Pestana

BIM Engineer| Basler & Hofmann, Lucerne
Switzerland



2 1% ™ : o= 92
spacing e e, <A A

Basler & Hofmann AG, Switzerland

—
—

MEP Design Optimization

Minimizing technical space while
ensuring feasibility of mechanical
systems installation

Inputs

1. Architect. Layout (.ifc) 1. 60% Time Savings

2. SIA & VDI Standards 2. Evaluate Multi-Variant

3. MEP System Types Solutions

4. Proposed Spaces and 3. Improve Design
Position Communication

4. Decision-making aids



spacing Basler&Hofmann

) |

Many specialized plans are based on standards.

We convert standards into algorithms and thus enable
specialized planning «at the click of a mouse».
Parameterization will open up new degrees of
freedom for architectural design.

4 AUTODESK UNIVERSITY
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What are the model inputs?



spacing

g

A DEIXIX]

X DRI X

I >\ |m\ DA D TR

[ X |

Name technical rooms

as IfcSpace

7T

AN
|
[

Example of a simplified
technical room (floor plan)

Shafts defined as IfcSpace -
and modeled in all floors -

Basler&Hofmann

X\

]

Apartment defined
as IfcZone

37
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spacing Basler&Hofmann

What are the results?



spacing Basler &Hofmann

ing

Kurzbericht zur Validierung der )
gebiudetechnischen Machbarkeit

.ifc model
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Our design goals



spacing Basler&Hofmann
achieved through minimizing the installations

1 Free height

Usable common spaces 5 : Collision detection

parking, laundry, bicycle parking etc. — maximized this function is minimized in the algorithm

Usable apartment spaces 4 3 Feasibility of technical rooms

direct rentable floor area for an architect — maximized this is a critical parameter and is maximized

4 AUTODESK UNIVERSITY
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Example — Collision detection
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Basler &Hofmann

1. Free height

spacing

{ =
L=
-

(S

(V]
-

[+]
©

{ =
9
A
©
o
(o]

5. Usable common spaces

3. Feasibility of technical rooms

4. Usable apartment spaces

-y %\. N

il

NN, .
i

/

2 \ TAY
NG
\

N..«»V&,,
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What is behind?

R R EV I T §§§ Generative Design ' Dyn a m O P

python



Basler&Hofmann

Explore Outcomes — g X
I+ A Charts Details ® X
v "
£ mm Details
a
é.

Installations below Apartments Surface C.Areas Surface 0.3 - Position in Sh
Collisions T.Room - Feasibilit: Total FF 0.1 - System Type
headroom Deducted Deducted 24 N3 L
0.005 0.129 0.108 8.995 5.0 4250 1 02
0.056 0.070 0.108 8.649 5.0 4.250 1 03
Qutputs
Collisions 0.056
|- KM cenable filters B Click and drag over axes to add filters | Clear filters Instalistions below feadroom 0979
P 5 B s A & 2 N Apartments Surface Deducted 0.108
e ©°° e N \3 X S
& o \e“\“ .\\\o“\ .\\\0‘\\ “s‘\"“ 05\\\00 o 05\\\0‘\ 05\\\0“ C.Areas Surface Deducted 8.649
I S R U R A gt S o A L A e T.Room - Feasibilit 5
o 0% o o2 0f o 0® 0® 0® 0% 0P o1 0% o1 o o) e Foom T ressh i
10 Total FF 4250
08 Variables
06
0.1 - System Type 1
- Pos t - 3!
©  Element creation completed - 03~ Postlion In Shaff= X 0350
0.4 - Position in Shaft - Y 0.050
0.2 - Main Shaft- FA and E 30

-

v 400f 40
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S 2
SPacIng Basler&Hofmann
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J2cing Basler{<Hofmann

spacing helps you decide and design better.

4 AUTODESK UNIVERSITY



AUTODESK
UNIVERSITY

What’s Next?

Subtitle



Focus Areas

Computational Design and Automation Roadmap

2

Accessibility

Make Dynamo easier for
new users to learn. Make it
easier for more people to
use Dynamo automation
routines.

Sharing

Make it easier to share and
collaborate on Dynamo files
inside and outside of your
firm.

Performance

Make Dynamo faster and
less prone to missing
dependency problems.

4 AUTODESK UNIVERSITY
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Improve Accessibility

Subtitle



Dynamo Extended Node Help £ Documentation

Browser update

CoordinateSystem.XAxis
Autodesk.De
Node Info

Node Type

Returns X Axis of Coordinal

CoordinateSystem.XA:

- coordinateSystem

Autodesk.DesignSc
+ Yector

In Depth

Xaxis will
examp!

Example File

Arc.ByCenterPointRadiusAngle

Node Information

short description

nd normal

4 AUTODESK UNIVERSITY



Empower Node-Autocomplete with Machine
Learning

v GeometryColor.ByGeometryColor

geometry ) \‘/ GeometryColor

Autocomplete

B Cuboid.BylLengths

W Cuboid.ByCorners

A Cone.ByPointsRadius

©) Circle.ByCenterPointRadius

%2t Mesh.ByPointsFacelndices

O Search Node Autocomplete ﬁ@

v ML Recommendation

Object Type

4 AUTODESK UNIVERSITY



Swiftly understand Graph Node States

Graph Node Manager

Empty list Error % Frozen @ Function Info
Is input Is output Missing content Null A\ Warning

Preview off

Name Issues Outputs
Code Block
Code Block
Code Block
Code Block
Code Block
Code Block

Code Block

Run completed with errors,

Code Block

Code Block

Core.Input

A

Code Block

Unresolved

4 AUTODESK UNIVERSITY
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Better Sharing

Subtitle



Bringing Trusted Locations to Dynamo

Open external file? @

Autodesk Samples E

This file is stored in an untrusted location. Do you want to open this file?

[7] Trust this file’s location in the future. @

No, close file 1 About Dynamo Player

e
a Displays a mes with information about
8 Dynamo Player

Automatic
,,,,,,,,,,, + Add Levels

ies of levels above or below the

>

Preferences

Warning Calculate Longest Exit Distance
Creates a single path of travel in a room from
a point that is farthest away from its closest
exit

Trust warning

[ ] Disable trust warning (2

>

Trusted location

Calculate Room Occupancy Load

Security L {_L "

Add Path Returns a number for the calcu

| occupancy based on the room type of the
selected room

>

Calculate Total Length of Selected
Lines

o

4 AUTODESK UNIVERSITY



Dynamo Settings Deployment £ Splash Screen

Preferences

. Dynamo

. General Language

English (United States)
Welcome to Dynamo!

Features Default Run Settings

Package Manager O Manual () Automatic

Security Node Font Size

Standard

@ Show Run Preview

Signin

Number Format
Launch Dynamo 2.14.0

Import Settings

@ Import T Changes will be saved automatically

[] Don't show this screen again Your custom settings can be imported
here. 1t will be applied once Dynamo

and any host program restarts

4 AUTODESK UNIVERSITY



Dynamo file info on Autodesk Docs

Share Dynamo files and see more information about them online

&0

® O

4

(o

Docs =

Fi

Folders

Sample Project - Seaport Civic Center @ =

les

v O

Project Files

[ Contractors

dination
[ prawings

(5 pynamo

) Models

» [ Supported files

Facade creation

Facade creation

umbna Infa

Uplod

| rackages
Name ~ @ i
Name
[

‘ sh Autodesk AECCDA Group

Autedesk Package

scrip

This workflow will create facade for selecl sl

httpsy//primer.dynamabim.arg/ Hame
S B Myoidl
2131

Custom Properties
External Files

Name

Version

110

2022.210.2519

Updated by

Jingyi Wen

Updated by

Jingyi Wen

Author

Autodesk

konrad@ksobon

Last updated

Mar 16, 2022

Last updated

Mar 18, 2022..

W Tingyi Wen -

X
sed by ?
Actions E
H
>o»
Actions
> »
Actions
> o»
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Subtitle



Dynamo Performance Enhancements

Creation of 103,823 Spheres

B Oynamo

Dynamo 2.1: Dynamo in Development:
ran out of memory before 5.4 seconds to complete
completing the graph

4 AUTODESK UNIVERSITY



Dynamo Performance Enhancements

Rendering a pattern of perforations

B Oyamo

Dynamo 2.1:

7.51 seconds for first run

4.54 seconds to update a slider
1.2GB memory usage

Dynamo in Development

2.55 seconds for first run (3x faster)

1.19 seconds to update a slider (4x faster)
500MB memory usage (reduced by half)

4 AUTODESK UNIVERSITY



Dynamo Player/GD Dependency Manager

Resolve package issues and get warnings in Dynamo Player

= Dynamo Player - 0O > 4 = Dynamo Player - ] x
Stepped Grid Object Placement (7] Stepped Grid Object Placement (2]

Description Description:

Au Author,
ssue Manager

UR 1 URL

Iny In

Missing Dynamo Dependencies

String Output W ] e ke §
Element.GetParameterValueByName
at
PathOfTravel.LongestOfShortestExitPaths [ 8 Jsers\Usernome\AppData\R: 19 ¥
Warning
B4 cic
(<]

Contact admin for help i ]

u 3,76 ¢

Ou
Cance

»2 AUTODESK UNIVERSITY



Dynamo Engine Refactor

Ensuring that Dynamo’s graph execution is performant, efficient and robust

4 AUTODESK UNIVERSITY



Dynamo Native Polycurves

Native C++ PolyCurve support that is robust, performant and plays well with the rest of Dynamo’s
Geometry

4 AUTODESK UNIVERSITY
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Thank you inspirational Dyna-leaders!
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