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About the speaker

* Woods Bagot, Design Technology
Manager

* Registered Architect

* Dynamo user for many years

» 20 years in design computation (way
back before dynamo/grasshopper, and
GC was a thing)

Robert Cervellione

Woods Bagot , Design Technology Manager



Class Overview

LEARNING OBJECTIVE

Understand simple Dynamo / Revit interaction through various selection and filtering

methods

Learn the power of dynamo through simple setups that are easy to use,
easy to maintain, and easy to deploy

Understand how to automate basic task in Revit

Create graphs that are Dynamo Player ready




How many of you are using Dynamo
Everyday
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Session Material

ALL THE LATEST CLASS MATERIAL, PRESENTATIONS, AND
EXAMPLE FILES ARE ON GITHUB HERE

https://github.com/cerver/AU2019 Dynamo_12ltemsOrlLess

AU2019 - Dynamo Express Lane: 12 Items or Less - A5320762

D 3 commits I¥ 1 branch [ 0 packages 0> 0 releases 42 1 contributor gz MIT
Branch: master = New pull request Find file
U8 cerver Update README.md | atest commit b9ealbs 20 days ago
B Docs Initial Commit 20 days ago
=] LICENSE Initial commit 20 days ago
[E] README.md Update README.md 20 days ago

README.md

AU2019 Dynamo_12ltemsOrLess

AU2019 - Dynamo Express Lane: 12 [tems or Less - A5320762

Robert Cervellione, AlA
Design Technology Manager
Woods Bagot Architects, PC

Description


https://github.com/cerver/AU2019_Dynamo_12ItemsOrLess

Packages

SOME OF THE EXAMPLES USE ADDITIONAL PACKAGES. HERE
ARE SOME OF MY FAVORITE.

Woods Bagot Nodes




Dynamo/Revit Versions

THIS PRESENTATION IS USING REVIT 2020.2 AND DYNAMO 2.3.0.5885




Dynamo does not have to be
complex

Dynamo can be used to create simple definition that are design to be quick and friendly.




BIG PICTURE

FOSTER A CULTURE OF COMPUTATIONAL THINKING

How simple definitions foster use (gateway drug)

Small, Useful and Digestible
*Time saving and powerful
*Enable people to become comfortable with interacting with data in a computational way.

*Show the power that both traditional modeling and computational modeling have when

they work together.



BIG PICTURE
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TRADITIONAL MODELING +
COMPUTATIONAL MODELING
BETTER MODELINGpy JC
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BASIC DATATYPES

DYNAMO THINGS REVIT THINGS
Geometry (Solid, Curve, Surface, Point) ‘Elements

*\ectors Parameters
Planes *Global Parameters

*Coordinate Systems (3 planes and 3 vectors)
*Strings (text)
*Double (decimals)

*Int (integer)



Basic Mappings
DYNAMO THINGS <-> REVIT THINGS
Surface <-> Element Face

*Solid <-> Element (walls roofs floors...)

*Curves <-> Model Lines, drafting lines, sketch lines, area lines



Data Structures

Categories

All Elements of Category List.GroupByKey

| BelisEl Category Elementz list > Eroups
keys > unigue keys
Element.Mame
‘ AUTO
element > string
iictionary
M -~ groups List
-8 List

FLAT LlST List g Wall 192694

g 5IP 282mm kWall - conc clad
|_> I Wall - Timber Clad Ivall 48388 o . DATA ARRAY

2 kWall - Timber Clad 90 Wall 428745
3 Wall - Timber Clad
47 Wall - Timber Clad 3 Mall 550178
50 SH Curtain wall -1 List
6§ Interior - 165 Partition (1-hr) # Wall 198749
7 Interior - 165 Partition (1-hr)
8 Wall - Timber Clad - Wall SRR
g SIP 282mm Wall - conc clad 2 Wall 418079
18  5IP 282mm Wall - conc clad 3 Wall 1272243
11 5H Curtain wall
§2) Interior - Partition 4 Wall 427092
13" Interior - Partition 5 Wall £&55533
14 Interior - Partition

@l AL {56}



Code Blocks

Code Block

Your code goes here

“some text"; |*

a series of numbers an item in a list

@..1ee..2; = item item[5]; =

List 18

B2 L1 51}



Categories of Scripts

SOME EXAMPLES OF SCRIPTS

-QA/QC Scripts: ‘Sheets/Views/Schedules
o Selection of masking regions o Duplicate Sheet

o Find Cad Drawings o Renumber Drawings

o Check warnings o Export to excel

Basic Automation o Read from excel
o Change Line types
o Rotate objects

o Place objects

o Control Visibility

o Modify parameters

o Assign Unique Room Numbers



Selection

SELECTION OF ELEMENTS IS THE ONE OF THE FIRST STEPS , WE NEED TO GET THE DATA

ELEMENT SELECTIONS PARAM
I | SELECTIONS

Element Types All Elements of Type

Category Select (all items)

I I Parameter.ParameterByName

element > Parameter

elements > Element[] I

I name >
type > | o
Justone Type =] |G 6 | wallnpe e
o T O mm mm wm == == I Get Family Parameter

f v | Parameter

Element Types All Elements of Type

element type elements

Element.FilterByType GlobalParameter.FindByName
Floor Types elements 4 Element(] name > GlobalParameter
6" Concrete v | Floor Type type > AUTO
AUTO

Categories All Elements of Category

Doaors v | Category Category Elements

Family Types All Elements of Family Type
A Fa m | Iy Type w——— | Window-Square Opening:36" x 24" « | Fa mily Type Family Type Elements

Select Model Elements Select Model Element

. Select Elements Select Element
One or many can MiX =~ [Gowcw 555005 560078 S —




Selection

TIP FOR MULTIPLE ITEM SELECTIONS
The selection prefers “window selection” so use isolate element/category for this

Video here:
https.//github.com/cerver/AU2019 Dynamo 12ItemsOrless/tree/master/Pres/Content



https://github.com/cerver/AU2019_Dynamo_12ItemsOrLess/tree/master/Pres/Content

SELECTION ITEMS

ACTION ITEMS

COMMIT ITEMS

metry.Distancs{
>
>

integer

l b

2

denorminator



On to the show...some examples
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SLAB OFFSET

[selection]

F—————————————————————————————————————————————————————————‘

Select

Select Model Element

Element

Element: 418183

M Collect.ElementSketch

element
fetchModelCurves

refresh

>
>

curves

model curves

Boolean

Examples

Code Block

List.Flatten
list > var[l..[]
amt >
AUTD
—

[action]

[commit]

(., ——— . . ., . . N . N ., ., . . . ——-—————————————-‘

Code Block

100.9;

=

>
>

A Element.SetLocation

element

List.Flatten
list > var[].. l
amt >
o element
Curve.SmartOffset location
curve > Curve I
offsetDist > ' |

168

R S ——

I
I
I
I
I
I
I
I
L



Video here:
https.//github.com/cerver/AU2019 Dynamo 12ltemsOrlLess/tree/master/Pres/Content



https://github.com/cerver/AU2019_Dynamo_12ItemsOrLess/tree/master/Pres/Content

Examples

PLACE FAMILIES ON A SURFACE (FACE)

Selection

Select Face

Select Surface

Action

Face of Element Id : 1099172

Math.RandomlList

Integer Slider
Math.RandomlList

number

amount

AUTD

surface

Surface.PointAtParameter

Point

i

Commit

Family Types
RPC Male:Alex Fam“'},l T}I'IJE

familyType

point

Familylnstance.ByPoint

>

Familylnstance




Video here:
https.//github.com/cerver/AU2019 Dynamo 12ltemsOrlLess/tree/master/Pres/Content



https://github.com/cerver/AU2019_Dynamo_12ItemsOrLess/tree/master/Pres/Content

SEND DATA TO EXCEL

Selection

Rooms

Categories

L

Category

All Elements of Category

Category

Elements

Action

Code Block

IIMEmEII;
“Area”;

=
=

)

Examples

element

parameterMame

>
>

Element.GetParameterValueByName

var(]..[]

Commit

File Path

Code Block
"Sheetl”;

element

parameterdMame

?
?

Element.GetParameterValueByName

var([l..[l

Data.ExportExcel
filePath

sheetName
startRow
startCol
data

b . . L

overwrite

Data.ExportExcel

Code Block

filePath data
sheethName
startRow
startCol

data

b A . . . .

overwrite




Video here:
https.//github.com/cerver/AU2019 Dynamo 12ltemsOrlLess/tree/master/Pres/Content



https://github.com/cerver/AU2019_Dynamo_12ItemsOrLess/tree/master/Pres/Content

Dynamo Player

Selection Action Commit

Surface.PointAtParameter

Select Face Family Types

surface > Point Familylnstance.ByPoint

Select Surface RPC Male:Alex  « | Family Type

Face of Element Id : 1099172 familyType > Familylnstance

point >

Math.RandomlList

number

amount

Integer Slider

Remove
Create Group
Remove from Group

Add To Group

Freeze

Preview

Show Labels

S | RIGHT CLICK ON THESE NODES AND SET AS “IS INPUT”

's Input (NOTE THAT CODE BLOCKS CANNOT BE INPUTS)
|s Qutput '

Help...



Dynamo Player

Dynamo Player

Select Folder to Upload

1 Press Play for More Information about Dyn
E / Ready

Add Levels Above Selected Level (Imperial)
E / Ready

Add Levels Above Selected Level (Metric)
E / Ready

™

alculate Room Occupancy Load
/ Ready

alculate Total Length of Selected Lines
4 Ready

elete Mark Values from MEP Content
fﬁeady

ms

U

elect All Not Keynoted in the Active View
/ Ready

U

elect All Tagagable Elements Not Tagged in |
fﬁeady

OOOOOOOOO

v a AU2019
e Docs
@ Pres
v @ Samples
v g Dynamo

o PlayerSamples

e PlayerSamples

Make New Folder

Update Sheet Names to Upper Case —_
Efﬁeady (Dw



Dynamo Player

Dynamo Player Dynamo Player

<G @ <G @

Dynamo Player

PlaceFamiliesPlayer PlaceFamiliesPlayer
E / Ready E / Run completed

@ Plar:ieFamilieSPlaver : :
B /' Ready Family Types: Family Types:
RPC Male:Alex v RPC Male:Alex v
Select Face: ‘ Select Face:
{ Select . { Select
s Face of Element Id : 1099172 Face of Element Id : 1099172
Number of People : — Number of People :

16 B 16 B

sample_project rvt sample_project.rvt sample_project.rvt




Dynamo Player

Selection Action Commit

Select Face Surface.PointAtParameter

Select Surface surface > Point RPC Male:Alex ~ | Family Type ———— < G ®
> familyType > Familylnstance

Face of Element Id : 1099172 u
point > o
: ¢ o PlaceFamiliesPlayer
S E /7 Ready

v Family Types :

Dynamo Player

Math.RandomList

amount

Integer Slider RPC Male:Alex v
Math.RandomList
amount number Select Face :
AUTD
{ Select

Face of Element Id : 1099172

v Number of People :

e B

sample_project.rvt




Examples

AUTO ADJUST AREAS

. All Elements of Category
Categories

Catego Elements - - -
Areas v | Category gory
Element.SetParameterByName
String — - — element > Element
m . - - - — — 4 parameterName >
value b
Element.GetParameterValueByName Code Block
AUTO
element ? var(]..[] ra|ra > 1280 ? "3 Br” : (ra < 700 && ra>4@@ ? "1 Br™: (ra < 40@ ? "Too Small™ : "2 Bi =
String
parameterName >

Area |
AUTO




Video here:
https.//github.com/cerver/AU2019 Dynamo 12ltemsOrlLess/tree/master/Pres/Content



https://github.com/cerver/AU2019_Dynamo_12ItemsOrLess/tree/master/Pres/Content

Live Demo ime

* FYI: This is typically when things go wrong in the presentation




Questions?

Please remember to fill out the class survey it can be
THANK YOU found on the AU App or AU Online.

It's Very import we hear from you

Enjoy the rest of AU!!
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