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TRADITIONAL DESIGN PROCESS
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GENERATIVE
DESIGN:

A form of artificial intelligence,
dedicated to the creation of
better outcomes for products,

buildings, infrastructure and \\
systems. B
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GENERATIVE DESIGN PROCESS
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SPACE PLANNING




Generative design Is a
methodology and a process
more than a singular product

or tool



Benefits of Generative Design

Designers can Explore the Gain more Make more
generate full range of insight into
options using options while your designs

the power of focusing on by studying the

informed
decisions
in less time
by leveraging
what is learned
in each study

computation the higher relationships
performing between inputs
solutions and results
at scale
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What level of design progression ?
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Computer Aided Drafting
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Designer/engineer uses computer

as passive machine

one
computer

limited
design






Parametric Modeling

—~

= DN

{\ AUTODESK.



Parametric Modeling
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Parametric Modeling
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Conceptual Tower Mass — Design Model
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design
automation

Input output
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Dynamo

Ecosystem to increase capabilities

REVIT API

Difficulty

Expressive Power
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Dynamo to simplify things

PROGRAMMING VISUAL SCRIPTING

void GetElementParameterInformation(Docurent document, Element element)

/1 Format the prompt information strin

g
String prospt = "Show parameters in selected Element: \nir”;

stringsuilder st = new Stringuilder();
/1 iterate element’s parameter:
foreach (Paraseter para in element.Paraseters)

st.AppendLine(GetParameterInformation(para, document)

/1 Give the user some information
TaskDizlog.Show("Revit", prompt + st.Tostring());

1

String GetParameterInformation(Paraseter para, Docusent document)

Element.GetParameterValueByName Result

element > var(l..[1 > >

Select Model Element

string defName = para.Definition.Name + "\t :

string defvalue = string.Empty;
/1 Use different method to get parameter data according to the storage type

switch (para.StorageType)

Element

parameterName >

Element : 296833

case StorsgeType.Double:
Jicovert the nusber into Metric

defValue = para.AsValueString(};
AUTO

case StorageType.Elementld:
//find out the name of the element
Autodesk.Revit.D5.Elementld id = para.AsElementId();
if (id.IntegerValue »= 8)

defvalue = document._GetElement(id).Name; -
String

}
else
{
Volume >

defvalue = id.Integervalue.Tostring();

break;

case StorageType. Integer:
if (ParameterType.Yesho
{

para.Definition.Paraneterype)

o

if (para.AsInteger()
defvslue = "False’;
else

defuzlua = "True";

¥
else
defvalus = para.AsInteger().Tostring(};
}
break;

case StorageType.String:
defvalue = para.AsString();

default:
defValue = "Unexposed parameter.”;

break;

¥
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Conceptual Tower Mass - Automated Placement

Design Automation with Revit and Dynamo Player
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Select = Build Circulation Model Room & Area v
Properties x [ site ac 5 o AR

Floor Plan -

Uy iﬁ @ﬁﬁ% QZE§

Ey Shaft wu Vertical Dormer

Floar Plan; Site

| FR) Edit Type.
2 A

Graphics
View Scale 500

Scale Value 1

Display Model

Detail Level e

Parts Visibility - Show Original

Visibility/Grap.. Edit.

Graphic Displ. Edit.

Orientation  Project North

Wall Join Disp... | Clean all wall ...

Discipline Architectural

Show Hidden ... By Discipline

Color Sch.

e e [
System Color Edit.

Default Analy... 'None 5 /\ ,—'—l
Properties help Apply 1500 BBk G ® 0 tadliE <

Project Browser - Manhattan.nvt

X | {5 3D View1

0 Views (all)
Floor Plans
Site
30 Views
3D View 1
FAR
30}
Elevations (Building Elevation
Sections (Building Section)
Section 1
Legends
Schedules/Quantities (all
Sheets (al)
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Annotation Symbols
Cable Trays
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Columns.
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Empty System Panel
1 System Panel

mpOm
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Cut Openings in Structural Walls

Design Automation with Revit and Dynamo

AB

Thanks for contributing:
Jesper Wallaert, AB Clausen, Denmark

REGHG & @-Q 2- 8 A GO 2= Autodesk Revit 2020.1 - Structural discipline madel vt - Drafting View: ABC Starting View <@ A dictervermenl. T | @D - _ox
I Achitecture  Structure  Steel  Systems  Insert  Annotate  Analyze  Massing &Site  Collaborate  View  Manage  Add-lns  SiteDesigner  Modify Precast @~
N @ @ n m m ﬂ‘.%ia m % E‘ Eﬁ % & Location ﬁ—u Manage Images [ [ IDs of Selection T @ ' e
L, Coordinates ~ & Decal Types [ Select by ID e
Modify| Materials Object Snaps  Project  Project  Shared  Glabal Tansfer  Purge Project  Structural  MEP _ Panel Schedule | Additional Design Manage Phases Macro Macro  Dynamo Dynamo.
Styles Information Parameters Parameters Parameters Project Standards Unused Units Settings  Settings  Templates Settings ~ (3 Position ~ Options Main Mode! ~  Llinks [ Starting View L Warnings Manager Security Player
Select v Settings Project Location Design Options Manage Project Phasing Selection Inquiry Macros Visual Programming
Properties X i Structure 5 Archi S Walls [2 ABC starting View X =
D Drafting View
=3 Detil 7
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Constraints 2 A N
View Group. n
Fase
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View Seale 11
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Text A
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Properties help Apply
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i 0

Click to select, TAB for altemnates, CTRL adds, SHIFT unselects.
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Computational Modeling Process
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Conceptual Tower Mass with Computational Modeling

DYNAMO DYNAMO DYNAMO AUTODESK'
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Light Distribution Analysis
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REVIT FOR REVIT FOR REVIT FOR REVIT

Conceptual Analysis
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Light Distribution Analysis

Computational Modeling with Revit
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R Dynamo

Light Distribution Optimization.dyn*

DESCRIPTI

VARIABLE
EOMETRY:

DUT

I/EDITING
MAIN

ation

hd data
aries get

DYNAMO FILE NAME DYNAMO VERSION
Light Distribution Optimization.dyn 22

ASSOCIATED REVIT FILE(S) WORKING REVIT VERSION(S)
Light Distribution.rvt 2020

AUTHOR(S)

REQUIRED DYNAMO PACKAGES

Dieter Vermeulen (Autodesk)

DESCRIPTION

This Light Layout Optimiser prototype s built for use
with Refinery and creates and analyzes lighting
positions on a floor layout.

Choose the floor and ceiling face from your Revit
model.

The script will place *lights” below the ceiling and an
array of points on the floor.

It will then ray cast every light to every floor point
(taking into account obstacle geometry) and add up
the number of unlit floor points.

BIM4Struc.LightDistribution
Project Refinery

(install from https://beta.autodesk.com/key/
RefineryLanding)

Special thanks and credits to Jared Linden,

Digital Applications Developer at Hoare Lea and
Radu Gidei from Matterlab for contributing to this
example.

Revisions

Sheet Composition

*@ View Reference

Special thanks for contributing:
Jared Linden, Hoare Lea, UK
Radu Gidei, UK
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Design




GENERATIVE DESIGN

Computer and designer/engineer
unite as cocreators
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Generative Design Process

EVOLVE _ax{ BS EXPLORE ~@, i INTEGRATE 23

INTEGRATED ()
CHAMPION [\

VISUALIZATION
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Conceptual Tower Mass Optimization

DYNAMO DYNAMO & aPROJECT AUTODESK’
FOR REVIT FOR REVIT slim REFINERY REVIT

::::::::

Define

Data and Constraints Computational Optimization

Champion Selection Integrate in design
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Conceptual Tower Mass Optimization
Optimization with GD in Revit
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Light Distribution Optimization

AUTODESK’ DYNAMO DYNAMO s‘:g PROJECT
REVIT FOR REVIT FOR REVIT oi4m REFINERY
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Light Distribution Optimization S e Hones Lo e
Radu Gidei, Matterlab, UK
Design Optimization with Revit, Dynamo and GD
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Shop Layout Planning Ao T

Optimize the ratio of shop and storage area of a liquor store

Oppervizkte magazijn [%) v
Breedte winkel [stap per stelling] v
Afstand middenmeubels tot wandstellingv

Depth customer waiting space counter v

Sortby  Meeste zichtlijnen op wandstelingen v | b Stamhuis Designs Entire Stores in
Minutes With Generative Design
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Building Massing Conceptual Analysis

Optimization with Generative Design in Revit
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Office Workspace Layout

Optimization with Generative Design in Revit

<80 & tomeszfudela - Ty @ - -8 X

REGHG-&-2-8l=2-J0A G-0F %R~ 7 Wonopace e
I Achitecture  Structure  Steel  Precast  Systems  Insert  Annotate  Analyze  Massing &Site  Collaborate  View  Manage  Add-lns  Modify |Roofs G
OXEr s BaMba:oe= B

M Slcut- &8~ s 038

Modify| Paste * O e 3
Y oy gz P WH\x% ‘ 50 Footp
Select + Properties  Clipboard Geometry Modify View  Measure  Create Mode
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5
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-

Perspective B &)k O R Ela @ ¢ (A@ G & < -
& 70 B Main Model R B R

Hold button and move mouse to Spin the View.
{\ AUTODESK.
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Design Technology Progression

COMPUTER
AIDED PARAMETRIC DESIGN| COMPUTATIONAL OPTION DESIGN
DRAFTING MODELING  AUTOMATION | MODELING GENERATION OPTIMIZATION
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What level of design progression ?
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You know what to do ! &




Where to get started with Dynamo ?

https://primer.dynamobim.org/

3 @Bim4struc

Building Profe: X | & Help: Dynamo Player

< c

Apps %k Bookmarks

Autodesk DA Getting Started -

& primer.dynamobim.org

Home | Salesforce [l PandaDoc BIM 360 Insider Pro. AEC Product Lines - Autodesk BIM 36 ch team marketing [}

5.8. Importing Geometry Q A | Dyﬂ amo
6. Designing with Lists

6.1. What's a List

6.2. Working with Lists

The Revit Connection

6.3. Lists of Lists
6.4. n-Dimensional Lists
7. Code Blocks and Designseript
7.1. What's a Code Block
7.2. DesignScript Syntax
7.3, Shorthand
7.4, Functions

8. Dynamo for Revit

8.2. Selecting
8.3, Editing
8.4. Creating
algorithm editor. Its flexibility, coupled with a robust
8.5. Customizing
This chapter focuses on the Dynamo workflows for
8.6. Documenting
9. Dictionaries in Dynamo about the beginnings of the program
9.1. What is a Dictionary
9.2, Node Uses

9.3. Code Block Uses

9.4, Use-Cases

The Revit Connection | The Dyn

ential BCA [ A B InfraworksData [ Revit W 3dsmax B Navisworks [ Residency M Annual Events

B LANGUAGES vy f

Dyname for Revit extends buildin g infermation modeling with the data and logic environment of a graphical

Revit database, offers a new perspective for BIM

BIM. Sections are primarily exercise-based, since jumping

right into a project is the best way to get familiar with a graphical algorithm editor for BIM. But first, let's talk

' DYNAMO

{/\ AUTODESK.


https://primer.dynamobim.org/

Learning Content

Revit Help and more in-depth primer content

AUTODESK' REVIT 2021

Add a Study Type

0coo

Parent topic: Generative Design for Revit

Related Concepts
Related Tasks

0

Access from within Revit > Help
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) (B Refinery Primer
aus

Welcome
Welcome
Introduction to Generative

Design

Deeper Dive to Generative

Desion Welcome to the Refinery Primer, which aims to introduce AEC practitioners of all experience levels to an
Hello Project Refinery! exciting new approach to design using generative design workflows.
Sample Workflows
Appendix
About
\‘,, - This primer will help you:

() Editon GitHub

Generative Design Primer:
https://www.generativedesign.orqg/
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