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ABOUT ME

About the speaker

Tadeh (Todd-A) Hakopian

Tadeh leverages BIM, VDC and Design Technology to provide
his teams with impactful tools for project success. He has over
8 years of experience in the AEC field developing methods and
practices to enhance project outcomes. With a background in

Architecture he has worked with designers, engineers and
contractors in all phases of building design and construction.
Over the years he has been a part of large, complex projects in

Commercial, Sports, Education, Healthcare and Residential
sectors. His current focus is on design automation, data
insights in projects and comprehensive workflows that come
full circle in planning project life cycles. He is an active speaker
at conferences and his local community meetups. Current
Professional Goals Help move the AEC profession into new

horizons using value driven solutions and innovative research.



[ O EEEREEEY  About HMC Digital Practice

HMC Architects internal group of innovators and subject
matter experts for digital technology

Mission is to support the designers in our company by
using new tools and methods

Group operates company wide to support and improve
performance of project teams

Main focus areas — Data Analytics, Process Automation,
Integrated software workflows




DYNAMO'’S SECRET IDENTITY




OBJECTIVES AND CONTENT

Learning Objectives

OEOT

« Learn how Dynamo can use machine learning and generative design. F- N ! A <. I g / /\j .
» Learn how to connect your Dynamo script to web APIls and access ) x ' T N \ )
information for online databases. r. v X 7o /K“
‘ . X _____ kv,

» Learn how to create specialized geometry formations with packages to -
expand modeling capability. : A i \- g PP /- J
» Learn how to document your scripts by exporting your files to GitHub for e i

anyone to use online with special nodes. @ Y / q
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Dynamo for a long time has been the go-to tool of Revit users to quickly script
solutions to time-consuming routine problems. However, there is much more
that Dynamo can do beyond scripting. There is a whole world to explore with
packages and integrations which you may not be aware of. See what is
possible with Al, geometry manipulation, coding, generative design in
Autodesk software, and document updates, as well as accessing web APls
with Dynamao. If you think you know Dynamo, then you’ve only scratched the
surface. Check out this class to see the true potential of Dynamo and visual
scripting.
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For more information please check out the referenced links

Disclaimer:

This is a starting off point to learn more
Sections:

+ Geometry

* GIS / Maps

» Coding in Dynamo

» Data Science / Machine Learning

* Github docs

» External software integration

» Cross platform integration

WHAT WE WILL COVER



WHAT IS IT REALLY ABOUT?

Packages — Custom nodes from external developers to
expand upon what Dynamo can do

View Extensions — Additional window tools in the Dynamo
Ul that can launch additional services and connections to
external software without having to use nodes

Imports — Bringing content into Dynamo from an external
source

Open Source — Revealing the source code for anyone to
access and edit, Dynamo itself is an example of this




GEOMETRY &
TRANSFORMATIONS

U.S. Patent May 14, 1985 Sheet 1 of6  4.516,948




TITLE

Curvature Before Curvature After

Dynashapes Dynashape Dynashape

Display.BySurfaceColors Display.BySurfaceColors

WHAT IS 1T

Open-source Dynamo plugin for constraint-based form finding, optimization and physics simula-
tion

ORIGIN

Long Maouyen

REPO

https: faithub com/LongMguyenP/Cyn ash ape

USE CASE

Dynashapes is a Dynamo package for constraintbased form findng, optimization and physics
simulation . The core algorithm is based on ShapelUlp 85, This provides an important th eoretical
foundation by formally descriking how different geometric constraints can be defined in a unified
and extensible framework, how they can be solvedioptimized simultan ecu sly and under what
condtions the solution can be guaranteed.

MORE INFORMATION

https: fforum.dynamobim.comtfdynash apel 1 1666
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TITLE

Topologic

WHAT IS 1T

Topologic is a software modelling library enabling hierarchical and topological representations of i 5 T
architectural spaces, buildings and artefacts throu gh non-manifold topology. IC: Loal » CeliComplex. Edges

i topalogy

eeliComplax ¥ coge(]

CRIGIM Topology.Sloe
topology »
»

Tapology

Topology Geometry

topolagy ] Geometry —
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3 1 colar
topologies » Cluster

M

»
»
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USE CASE

Toplogic can beusedto support energy modelling - say dimensioning the windows on different
sides of a hospital to avoid summer overheating Topologic can be be used to plot paths such as
fire egress routes, the least disruptive route for a new service pipe or the most congested loca-
tion in a city layout

2. Convert to

MORE INFORMATION Topology

hitps: ftopologic appdearning!




TITLE

Froject Refinery

WHAT IS 1T

An Autodesk generative design beta forthe architecture, endginesring and construction indu stry
that gives users the power to quickly explore and optimize their Dynamo designs

ORIGIN

Autodesk

REPO

https: A autodesk comicampaign sirefin ery-beta
https: Xdynamobim.orgfrefinery-toolkit!

USE CASE

Generative design isused to provide practiioners the ability to quickly explore, optimize, and
make informed decisions to complex design problems. Think of generative design scftware as an
assistant that helps with creating, testing, and evaluating options. This approach is especially
useful when you have many variation s to consider in order to access a few optimized results. Re-
finery can accelerate design exploration providing a selection of optimized results based on the
userinput and preferences.

MORE INFORMATION

https: Mfewee autodesk comfautodesk-universityfarticle/Design-Automation-Gen erative-Design-
AEC-2020

hitps: fenaoss youtu be comfwatch ?
y=FadlY ANY dzodfeatu re=youtu bedt=52908&ab _channel=SwissDataScienceCenter

hitps A generativedesign orgf
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TITLE

Dynatdaps

WHAT IS 1T

View extension andnode package which provides the most straightforward workflow to get site
data into Dynamo

ORIGIM

Mostafa Bl Ayoubi

REFO

hitps: faithub comMdostafaEl Ay oubi/Data-shapes

ECEBpd SECArDwtanoT T L EREcEcE ARpanDetrinan B Fairmiky Ty

USE CASE I

Flacing site content like buildings and topography into your K evit model with the Dynahdaps
package nodes. Load and create site model data into Revit without having to link files and rebuild
contentyourself.

MORE INFORMATION
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https: fdynamobim.org/dynamaps/ prt i Crems i




TITLE

G1S2BIM

WHAT IS 1T

Access G5 content from online database and load them into your Revit model with Dynamao
nodes

ORIGIM

Maarten Vroegin dewel]

REFO

hitps: fgithub com/DutchSailorfGIS 2Bl

USE CASE

GI=2BIM s a collection of custom nodes for the Dynamo visual programming environment. [t im-
ports 20 and 30D Gls-information to Autodesk Revitmodels.

MORE INFORMATION

hitps: faithub com/DutchSail orfGIS2BIMAwi kiAW orkf o s
hitpfdutchrevitblog blogspot.com/
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TITLE

Google Maps in Dynamo

WHAT IS 1T

Add Google map images into your documents

ORIGIN

konrad Sobon

REPO

https: faithub comiksobon/farchilab

USE CASE

Take the Google maps APl and get it intoyour model with a special node packadge from Archi-
lab. Classic use of Dynamo that cuts down time and complexity of a task with a simple script and

information that can be immediately used on your projects.

MORE INFORMATION

https:farchi-lab .net/google-maps-static-api-in- dyn amo/
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TITLE

DesignScript

WHAT IS 1T

Design=ciptis anovel language for exploratory design useful for compacting scripts and cus-
tomizing functions in Dynamo

ORIGIN

Cynamo Team

REPO

https: faithub com/CynamolDSidesign script-archive

USE CASE

DesignScnpt enables a 'soft transition” between visual data flow programming and text based
scripting by implementing a series of intermediate programming technigues. This provides a gen-
tle leaming curve which allows the gradual introdu ction of more advan ced programming con cepts
andnotation . Design=cnpt enables the pragmatic world of design automation and production to
be connected to the world of computer science and algorithmic thinking.

MORE INFORMATION

hitps fprimer dynamobim.org/07 Code-Blockf7-2 Design-Script-syntax html
https: Hdynamobim.orghwp-contentflinks/Design ScnptGuide pdf

hitp: Mfenviey . design script.iof

)oc LinkDoc[@];
ProjectInfo
surveyPnt
BasePnt
ScopeBox
Matchline
Grids
levels
roomS
ViewRef

LinkDoc[8];
categories

categories;

¢
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I.r;+l|i;;,| _'-'- L

[
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Get Arch Linked Doc & Categories

Category
Category
Category
Category
Category
Category
Catepory
Category
Category

.ByName(“"Project Information™);
.ByName("5ite - Survey Polint");
.ByName("5ite - Project Base Point");
.ByName(“Scope Boxes®™);
.ByName(“"Matchline®):

.ByName ("Grids™);

.ByName(“Levels™);

.ByName(“Rooms™);

.ByName("View Reference”);

= [Projectinfo,SurveyPnt,BasePnt,S5copeBox,
Matchline,Grids,rooms, levels];
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TITLE

Zero Touch Modes

WHAT IS 1T

Lsing C# code directly intoyour Dynamo Scripts

ORIGIN

Cynamo Team

REFO

https: Haithub com/DynamoDS

USE CASE

Zero-Touch Importing refers to a simple pointand-click method for importing C# libraries. Dyn a-
mo will read the public methods of a dll file and convertthem to Dynamo nodes. Y ou can use
Fero-Touch to develop your own custom nodes and packages, and to import external libraries
into the Dynamo environment.

MORE INFORMATION

https: fprimer . dynamobim.org11_Fackages/11-5_Zero-Touch html
hitps fdeveloper dynamobim org/03-DevelopmentOption s/3-4-zerotou ch-nodes hitml

https: Haithub com/DynamoDS/Oynamodeikifs ero-Touch-Flugin-Development

namespace ZeroTouchExample

{
public class ZeroTouchExample
{
public static double MultByTwo(double inputNumber)
{
return inputNumber * 2.8;
¥
}
¥
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TITLE

Fython Mode I

WHAT IS 1T ' pgtl IOn
Lsing Python code directly intoyour Dynamo Scripts

ORIGIN

Cynamo Team

R Python Script

BuildingNames = IN[@]
DisciplineNames = IN[1]

REFO

hitps: Hgithub comiDynamoDsS
Outlist = list()

USE CASE BN BuildingNames:
DN DisciplineNames:

The plan behind the Dynamo Project is to widen the scope of platform implementation . As Dyn a- Outlist. append [: BN + °_" + DN)

mo adds more programs to the platform, users will gain access to platform-specific ARls fromthe
Fython scripting environment. YWhile Revitis the case study forthis section, we can anticipate OUT = Outlist
more chapters in the future which offer comprehensive tutorials on scripting in other platforms.

Additionally, there are many IronPython libraries accessible now which can be imported into Dy- .
namol {

MORE INFORMATION

E A - -
hitps: dprimer dynamobim.org/10_Custom-Modes/10-5_ Python-Eevithtml '; i e

https: #github.comiAmou rsolicyn amoPyth on § IN[1]




TITLE

Algorithms in Dynamo

WHAT IS 1T

Mew improvements to the Dynamo software

ORIGIN

Dynamo Team and Developer Community

REFO

https: faithub . com/Cynamolbs

USE CASE

The use of algorthms provides a number of benefits. One of these benefits is in the development
of the procedure itself, which involves identification of the processes, major decision points, and
variables necessary to solve the problem. Developing an algorithm allows and even forces exam-
ination of the solution process in a rational manner. [dentification of the processes and decision
points reduces the task into a series of smaller steps of more manageable size. Problems that
wiol [d be difficult or impossible to solve wholesale can be approached as a series of small, solva-
ble subproblems. The required specification aids in the identification and reduction of subcon-
scious biases. By using an algorithm, decision making becomes a more rational process.

MORE INFORMATION

hitps: e referen ceforbu siness . comfen cyclopedialA- ArfAlgorith ms hitml

https: fdynamobim.orgfoccupan oy

CONSTRANTS

Code Black
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1.// Central point of a bounding box
2 // as projected to the specified z-height
3 def BoundingBoxCenter(bbox:var, z:var)

44

5 minPt = BoundingBox.MinPoint(bbox);

6 maxPt = BoundingBox.MaxPoint(bbox);

7 x = (maxPt.X + minPt.X)/2;

8 y = (maxPt.Y + minPt.Y)/2;

9 return = Point.ByCoordinates(x, v, z);
10 };




TITLE

Dynayeb

WHAT IS 1T

package providing support for interaction with the intem et

ORIGIN

Fadu Gidei

REPO

https: faithub comfradu mo/Cyn avveb

USE CASE

Dynavveb was designed as a package to make other packages, so it provides building blocks en-
abling you to build Dynamo integration s with just about any web service out there. After making
Cynaslack & DynAsana, it became clear that winting a ZeroTouch-based package for every web
service | or the community would want to integrate with was simply not scalable or sustain able,
no matter how much code was re-used. DynAsana is an abstracted DynaSlack and Dynaeb is
an even more abstracted & modularised DynAsana.

MORE INFORMATION

https: fradumg.githu b io/Cyn aveb/
hitps: A bimd 2 com/2020/07 /dynawel-1

WebClient
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TITLE

Dynamo 2.8 And Beyondl

WWHAT IS IT

Mews improvements to the Dynamo Core software expandng the future of the scftware

ORIGIN

Cywnamo Team

REFO

hitps:dfgithub.com/OynamolDS/Oynamofreleases

USE CASE

A slew of new features to improve and streamline the Python 3 experience, including better mes-
sading, a migration assistant, more in-product help, whitespace characters, the ability to print to
the Dynamo console, recognition of any potential missing ronPython 2.7 enginenative inside the
Workspace References extension, a few targeted improvements to Geometry that allow greater
control for the graph author on PolyCurves and MurbsCurves, as well as a respectable amount of
bug and crash fixes that all make a much more stable and consistent Dynamo.

MORE INFORMATION

hitps: Hdynamobim.orgfdynamo-core- 2-8-releasef

[9]

MAKE FRAMEWORK
TO RELEASE NEW
VERSIONS OF
PYTHON VIA ‘PM'

[8]
REMOVE
IRONPYTHON
FROM CORE
INSTALL



TITLE

Data Science Fackages with Cpython
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WHAT IS IT J
Access popular python 3 libraries with the Cpython interpreter
ORIGIN

Cynamo Team

REFO

https: faithub com/Cynamols

USE CASE

Simplifying workflows requiring data extractions from a model to analysis

MORE INFORMATION

https: fdynamobim.org/dynamo-core- 2-5-release!

https: /iU pyter orgf

hitps: fnumpy . orgf random
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TITLE

1

Dl,y,-r-l aHu b [ GitHak e C S
—— ®DynaHub
3 thakopian Add files via upload g
WHAT IS IT
3 00.AUTOMATE_BORING_STUFF.dyn Add files via upload
. . . . . . [y 01.level-by-codedyn Add files via upload FERENC
Dwnamo Extension to interact with GitHub. Enable Dynamo to pull graph s from GitHub + wersion -
control [ 02.CREATE_FLOORS_AND_CURTAINW...  Add files via upload ey
[ 03.VIEWS_FROM_LEVEL.dyn Add files via upload - el
DWFCarversion
DRIGIMN [ O04.SHEETS_FROM_EXCEL_04.dyn Add files via upload OnOMWatermarks
[ 04.SHEETS_FROM_EXCEL_05-FIX.dyn Add files via upload -
Andrea Tassera
REPO
https: fgithub.comiDre-TasiDynaHub Master
LISE CASE

GitHu b s widely used in software engineering for facilitating collaboration and consistency of
code overtime. However, it has never been applied in computational design. DynaHub—an open
-source Dynamo extension that connects Dynamo to GitHu b—bridges a gap by letting you push
and pull automations and packages from a centralized and accessible repository. Any User or or-
ganization , through thelr GitHub account, can use the Dynamo scripts stored in their own reposi-
tory, knowing that they are using the most recent and wvalidated version .

MORE INFORMATION

https: ferener altodesk comfautodeskeuniversity/class/Cyn amo-GitHu b-Cyn aHub- Adoptin g-MNew-
innowative-Repository-Dynamo-Content 20194h andout
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TITLE

Hypar

WHAT IS 1T

platform for designing, generating, and sharing building systems

ORIGIN

Hypar Team

REPO

https: faithub comhypario

USE CASE

Flatform to generate, visualize and analyze buildings to make better decision s faster. Y ol can
easily addyour own processes and expertise soyou don't start from square one with each new
project.

Quicky generate proposals by combining different building systems that intelligently interact. In-
clude analysis and simulation tools created by indu stry experts to predict and drive performance.
Take designs from concept to construction, systerm by system.

MORE INFORMATION

hitps: A autodesk comfautodeskeuniversity/classiWhite-Blan k-FPage-MEP-Con ceptual-Design
-Dynamo-and-Hypar-20194presentation
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TITLE

Froving Grounds

WHAT IS 1T

Enterprise customization with open source tools

ORIGIN

Froving Grounds team

REPO

https: fprovingground.iofools!

USE CASE

The plugins indude new component nodes for managing data and geometry for activities such as
generative form making, paneling, rationalization , and interoperability

MORE INFORMATION

hitps: fprovingground ioftools!
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TITLE

TestFit 10

WHAT IS 1T

A generative design and co-creation tool that allows auser to get a site Testrit in seconds for
mu ltifamily development.

ORIGIN

TestFit team

REFO

https: Ablog testfitioftestfit-home

TestFit to Revit

oo g of » koad

USE CASE

TestFit users are architects, brokers, contractors, developers, or anyon e wanting to do feasibility
studies.

MORE INFORMATION

https: fprovingground.ioftools!




TITLE

FyRevit

WHAT IS 1T

Fapid Application Development (RAD) Environment for Autodesk R evit

ORIGIN

Ehsan Iran-MNejad

REPO

https: faithub comfeirann gjad/pyRE evit

USE CASE

myRevit with lowercase py) is a Rapid Application Frototyping (RAD) environment for Autodesk
Revit It helpsyou guickly sketch outyour automation and addon ideas, in whichever lan guage
thatyou are most comfortable with | inside the Revit envircnment and using its APIs. It also ships
with an extensive set of powerful tools that showcase its capabilities as a development environ-
ment.

MORE INFORMATION

hittps: e youtl be comic/pyR evitplaylists
hitps: A notion so/pyRevitbd307 d6292eddce997 cdbe8dbbefG 7 al

pyRevit uses scome fine tools made by wer

P . R GitHub () .

. . Y 9 Bitbucket
oython” €2 l1bgit2 <& EMOJIO!

Open Project on Github

talented people:

Open Revision History Page

Credits

i~y

</> with ¥ in Portland, OR
© 2017 Ehsan Iran—Nejad

&



NEW HEROES 23 e v fi

71 TANS

USMSNEIBAUAS

i b

1111
£,



CONNECTING THE SERVICES




WHAT IS AVAILABLE NOW

DYNAMO FORMIT

SANDBOX

DYNAMO
REVIT

DYNAMO
STUDIO

Civil 3D

ADVANCE R R

S ) [—' Beowsre =" Spreadsheet LefiedgeRoad
D ACiwil 3DNPoints\Flyover Corridor Points.xds

ExcelSheetMame CenterLineRoad

ExcelRowsStart RightEdgeRoad

ALIAS
DESIGN

aa : ExcelColindex_X CenterLineAlignment
viore coming soon!

ExcelColindex_Y
ExcelColindex_7

ExcelColindex_PC

PointCodeleft
Code Block PointCodeCenter
PointCodeRight

ConversionMultiplier

3

3
"RoadToplLeft™;
"RoadTopCenter™;
| "RoadTopRight™;
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EVERYDAY HEROES — PACKAGE MAKERS

All the workhorse packages, Contributors and the Dynamo team
who are the real heroes!
-Archi-lab

.Bang!

.Parametric Monkey
.Clockwork
.Data-Shapes
-Juggernaut

.Lunchbox

.Monocle

-Rhythm

-Springs

-Simplex

-And Many More!

List of packages
https://www.autodesk.com/autodesk-university/class/Dynamo-
Packages-Have-You-Tried-These-Yet-2018#presentation



THE DYNAMO TEAM

A very special thanks to the Dynamo Team at Autodesk for improving their
product and supporting the community

Not all heroes wear capes




KNOWLEDGE

USE THE PRIMER!

» It's a great resource for learning Dynamo and covers just about

everything

 Dynamo is a journey of a 1000 nodes that begins with your first step
* Learn more and try things out

» Create your own open source package and share them

» Improve the existing software available

« Share what you are doing and being supportive of others

« Spread the knowledge!
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The next hero could be you!
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Tadeh Hakopian Contact Information:
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Twitter: https://twitter.com/tadeh hakopian

Linkedin: https://www.linkedin.com/in/thakopian/

T

‘b

[=]

8

Github: https://github.com/thakopian
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https://twitter.com/tadeh_hakopian
https://www.linkedin.com/in/thakopian/
https://github.com/thakopian
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