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The most used languages?
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Programming/Coding
Visual Scripting/Programming

Scripting
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Why me?

That is not why I studied this or that.
I just want to use software.
I don’'t need to look under the hood.

The industry has far more difficult problems.

I don’t need to understand coding.
Coding is so boring.

AI will solve the coding in future -
I just need to use programs.

Coding is killing creativity
and (mostly) not suitable for architects

Hanze



Be aware of
your future collegues!
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lego/mindstorms
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google/blockly

& il Blockly Games : Maze o
€ cH

https://blockly-games.appspot.com/maze?lang=en&level=108&skin=0

w5
Blockly Games : Maze 10 English B . @'

move forward

, tum

| repeat until

turn do | if path (FRGENETCR
do | tum

repeat until

' if path

do move forward
{ Sy

else | turn

&)))

if path

if path

You have 4 blocks left.
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rhino/grasshopper
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revit/dynamo .
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Dynamo?




what 1s dynamo?

GO g|€ dynamo org Q

Search

Q Al @ News [ Images [ Videos (8 Maps i More Settings  Toals

About 40.200.000 results (0,43 seconds)

Dynamo BIM
f hitps://dynamobim.org ~
R Computational Design. Dynamo extends building information modeling with the data and logic
. I | environment of a graphical algorithm editor. GET DYNAMO—.
Download Blog
Sandbox is a free download of our The DynaSpace package is
I core technology that isn't ... developed by Long Nguyen ...
A Learn Explore
Dynamo BIM. Learn ... Learn how Dynamo is an open-source
n to open and interact with ... software platform for ..
, The Dynamo Primer What is Dynamo?
Download the Dynamo v1.3 Primer Dynamo is, quite literally, what you
here. make it. Working with Dynamo ...

More results from dynamobim.org »
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https://dynamobim.org/

QO a https://dynamobim.org

4 Dyna e o R oz 17 |y e B e ne o cas GET DYNAMO
programiming for design

<« (¢]

Most Visited Getting Started
9

Dynamo Learn Explore Blog Forum Roadmap Resources Get Dynamo

This 1s Dynamo

DYNAMO R DYNAMO
SANDBOX REVIT

Dynamo Sandbox is an open source environment for visual DynamoRevit is a graphical programming interface that lets

wnload of our core you customize your building information workflow.

programming. Sandbox is a free
technology that isn't integrated into any other product, has DynamoRevit is an open soul

sual programming
limited functionality and is primarily for providing feedback platform for designers and is installed as part of Revit.
on new features, development, and testing.

Rapid design iteration and broad interoperability

e e e o est p-to-date Dynamo features intert
CCITJPLtu tional Design Test the most up-{o-date Dynamo feature Lightweight scripting interface
Runs standalone fram other Autodesk applications Downloadable versions available for Revit 2017, 2018

Dynamo extends building information Can download packages but not upload packages and 2

modeling with the data and logic Work fa

in a multi-threaded environment Automatically installed as part of Revit since Revit
2020

0 access geometry

environment of a graphical algorithm Requires other Autodesk pro

To find out more about how Revit 2020 and beyond

with Dynamo please read the

Revit versions 20 hamo4Revit

Version 217.0
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let’ s assume
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textual i1nstructions

» Start with a square piece of paper, colored side up. Fold in half and open.
Then fold in half the other way.
» Turn the paper over to the white side. Fold the paper in half, crease well and open,
and then fold again in the other direction.
» Using the creases you have made, Bring the top 3 corners of the model down to the bottom corner.
Flatten model.
* Fold top triangular flaps into the center and unfold.
* Fold top of model downwards, crease well and unfold.
* Open the uppermost flap of the model,
bringing it upwards and pressing the sides of the model inwards at the same time. Flatten down, creasing well.
* Turn model over and repeat Steps 4-6 on the other side.
» Fold top flaps into the center.
* Repeat on other side.
* Fold both ‘legs’ of model up, crease very well, then unfold.
* Inside Reverse Fold the “legs” along the creases you just made.
* Inside Reverse Fold one side to make a head, then fold down the wings.

* You now have a crane.
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graphical instructions
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Caution

CAUTION
ENTER AT

YOUR
OWN RISK
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ow to start

Autodesk Revit 2020 - STUDENT VERSICON - 20200306 MBD_OneBrick_Flatrvt - Floor Plan: LOO1 R g b.bahre@tude...” Vg @ - -5 X
sllaborate Vi Manage | Add-Ins  Modify =~
= F % &9 Location ﬁh Manage Images r @‘ a_)
£ E 1. Coordinates = 7 Decal Types ] Select by ID A .
Project Structural | MEP _ Panel Schedule | Additional | Design Manage Phases Macro  Macro hynamo
Units. Settings  Settings Templates Settings @ Position ~ Options Main Model T Links [ Starting View % Edit Manager Security Player
Project Location Design Options. IManage Project Phasing Selection Inguiry Macros Visual Programming
~ Properties X
A
Floor Plan hd

Floor Plan: LO0O1 Edit Type

Graphics RoA
View Scale 1:10
Scale Value 1: {10
Display Medel :Normal
Detail Level Medium
Parts Visibility {Show Original
Visibility/Grap... Edit...
Graphic Displ... Edit...
Orientation Project Morth
ASK Wiall Toin Diep...: Clean all wall j...
—_— " . Discipline Architectural
New = Discussion forum
D Show Hidden ...:By Discipline
J_;x_l — X Color Scheme...: Background
9.9 Custem Node Dynamo website Eolor Seheme oy
System Color ... Edit...
’H:In Open Default Analy... :None
Sun Path O
Underlay 2
REFERENCE Range: Base L... :L007
= . Range: Top Le...;LO02
RECENT | Getting started Uinderiay Oric... iLook down
1 X Extents A
FamilyByPoint o “Hﬂ[ﬁb Dynamo Primer Crop View 0
—~ Crop Region .. :[7]
RevitPoint  Dvn ‘\D‘/' Video Tutorials Annotation Cr....[]
- View Range Edit...
ModelCurve © Dynamo Dictionary Associated Le.., :LODT
Scope Box None
Make_wallByCurveHeight o Depth Clipping No clip
Identity Data A
Helloworld o View Template <Mone>
View Name Loo1
Dependency  iindependent
=Ty - . i
@ E Github repository Title on Sheet
Referencing 5...
AC ! Ref D..
BACKUP P $ Send issues Phr: ésncmg
- asing
Phase Filter  :Show All
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Check the wversion

Check that version is ‘Up to Date’

@E cHo-«-~-

File Architecture  Structure  Steel

Select =

| Project Browser - MBD_LegoHouse VP_... | [
o,
- :Cl: Views (all) -

+ Structural Plans
= Floor Plans

T L007_Rallout XX
i Looz
F ooz

= Sections (Building Section)
W aa_xx
Legends

=/Quantities (all)

Generic Model Schedule
T} Number of all Bricks_XX
= [ Sheets (all)
= 01 - Overview
% Elevation: Front_XX
E:'] Floor Plan: LOO1_Rollout_l «» | &'

Precast

Settings

Dynamo ¥

L

Schedule Graphics : Schedule Graphics : Number of all Bricks_ [ Q‘.‘_" 0

- - 0 .= Autodesk Regit 2024.2 - WBD_LegoHouse VP_TB.rvt - Sheet: 01 - Overview
Systems  Insert  Annotate  Analyze  Massing & Site Collaborate
Project Location Design Options

File ¥ Edit ¥ View ¥

Packages ¥

O b.bahre

# About Dynamo

View  Manage

Generative Design ¥

FIL
D New
Dynamo

o, Custom Node

T Open Dynamo Core 2.19.3.6394
— Dynamo Revit 2.19.3.10292

(Up to date)
RECE Dynamo Website

20240705_MBD7_VP_Control_Diag: [

N\

20240506_MBD7_OneBrick_VP_CoL

Add-Ins

Generative Design  Manage Project  Phasing  Selection

Help ¥

@DYNAMO v.2.19.3 © 2023 Autodesk, Inc.
All rights reserved.

Dynamo License

Those portions created by lan are provided with
the following copyright:

Copynight 2017 |an Keough

Those portions created by Autodesk employees
are provided with the following copyright:

Copyright 2023 Autodesk, Inc,
Licensed under the Apache License, Version 2.0

(the "License"); you may not use this file except
in compliance with the License. You may obtain

Vigeo tuLoridls

Dynamo Dictionary

4 HR ﬂb.bahre A= @ =

3Dgecinfo  Modify =~

Inguiry  Macros  Visual Pr

= Properties

ogramming

! ;;_\'z][ | | Sheet

Sheet: Qverview
Graphics

Visibility/Graph..
Identity Data
Appears In She...
Approved By
Checked B

Designed B:;f
Drawn By

Revisions on Sh.,
Sheet Issue Date
Sheet Mame
Sheet Mumber
Other

Guide Grid

- Edit Type

Approver
Checker

Designer
Author

. Edit...
0B/12/22
Overview

o

»

&
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Needed Add-ons

Preferences

Node and Package File Locations

Installed Packages

[ Y Loscea

I Package Manager archi-lab.net

Tockwork for Dynamo 2.x

spring nodes

Synthesize toolkit

2023.213.1722 | paded

2.6.0 Loaded

210.11 Loaded

Loaded

All changes saved automatically

é‘
2
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1) Menu

2) Toolbar

3) Library

4) Workspace

5) Execution Bar
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File
Edit

View
Packages
Settings
Help

1)
2)
3)
4)
5)
6)
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toolbar

1) New - Create a new .dyn file

2) Open - Open an existing .dyn (workspace) or .dyf (custom node) file
3) Save/Save As - Save your active .dyn or .dyf file

4) Undo - Undo your last action

5) Redo - Redo your the next action
6) Export Workspace as Image - Export the visible workspace as a PNG file

% Hanze



library

2 WN

Analyze
Builtin Functions

Migration
Office

1)
3)
3)
4) Geometry
5)
6)
7) Operators
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settings

¥ Dynam

1) Enabling Reporting
2) Render Quality
3) Number Format
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library

1) Analyze
3) Builtin Functions
3) Core

4) Geometry
5) Migration

6) Office

7) Operators

2 WN

1) Li
2) Category :

3) Subcategory Create/Actlons/Query 5
4) Node

o\ N
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Run manual'
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nodes

1 Point.ByCoordinates

X Point 3

2 ] LTI

gl

4

1) Name of the Node with a Category.Name naming convention
2) Main body of the Node

3) Ports (In and Out)

4) Data Preview — (hoover over it)

5) Lacing Icon
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visual program

Number

Integer Slider

Number Sequence
start seq
amount

step

Number

0450 >

Point.ByCoordinates

Circle.ByCenterPointRadius

centerPoint Circle

radius

List

4 [B] List
[e] Circle{nermal = vector(x
f1] circle(normal = vector(x
[2] circle{Normal = Vector{x
[2] Circle{Normal = Vector(X
[4] Circle{Normal = vector{x
[5] circle{Normal = Vector(x
[6] Circle(Mormal = Vector(x
[7] Circle(Normal = vector(x
[8] circle(normal = vector(x

4 [1] List
[@] circle{dormal = Vector(X
[1] circle(Normal = Vector({xX
[2] Circle(Normal = Vector(x
[3] circle(Normal = Vector(Xx
[4] circle(nNormal = Vector(x

Fr ool o ) T

1

(]

i

"

i

]

i

&
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textual i1nstructions

* myPoint = point.ByCoordinates(0.0,0.0,0.0);
+ x=5.6;y=11.5; attractorPoint = Point.ByCoordinates(x,y,0.0);
 dist = myPoint.DistanceTo(attractorPoint);

* myCircle = Circle.ByCenterPointRadius(myPoint,dist);

Hanze



Hello World

Code Block
"Hello World™;

W
W
W

Code Block

Hello you 16 of MBD

W

"Hello you “; T
15;
" of MBD";

E X ) varunn : }
1.000 > y > -

'
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Points

Family Types
MED _oneBrickGenericFlatz3H_1x1 ~

Family Type

Familylnstance.ByPoint
familyType Familylnstance

point

Point.ByCoordinates

> Point

Number

1000.000 = >

ReferencePoint.ByPoint

ReferencePoint

AUTD
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CubeToRevit

Browse... =

C:\.. AFamily Templates\English\Metric Generic Model.rft

Cuboid.ByLengths A Familylnstance.ByGeometry

width > Cuboid Eeometry > instance
——— \-1 famil | h > famil
amilyTemplatePat ami
o o :
height > test bb | > familyName >
AUTO category >
materialName b
Categories isvoid >
Generic Models ~ | Category subcategoryMame >
AUTOD
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WallByCurve

Point.Origin Number

Foint 1000.000 | >

AUTO

Line.ByStartPointEndPoint Wall.ByCurveAndHeight

Point.ByCoordinates startPoint > Line curve > wall
Number \4
i i height >
5000.000 > X > Paint endPoint > ”
y > AuTO level >
z > wallType >
AUTO AUTD

21_buitenwand_200 + | wall Type
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Make your selection..

Select Model Element

Element

Element: 442511

Select Model Elements

Select Elements

Elements : 442511 444642 444905
445133 445274 445435 445493
445553 445573 445993 446005
446117 446134 446510 446592
446616 483962 522348 526203
554595

1H_4x6 442511

List

1H_4x6
1H_2x3
1H_2x2
1H_1x2
3H_1x2
1H_1x2
1H_2x3
1H_2x3
1H_1x4
1H_2x3
280 1H_2x3
T3 1H_1x2

L= - I U R

B2 g1

442511

444642
444905
445133
445274
445435
445493
445553
445573
445993

-9 =

445005
446117

125}

&
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f rom node S Current Node Name What they Represent
o000 . .
Family Types Placeable Family Types
Element Types System Family Categories
All Elements of Family Type All Instances of Family Type
All Elements of Type All Instances of System Family Category
References Categories All Elemepts of Category All Instances of Category
selection #Ficors + | Autodesk Revit. DB BuiltinCategory
All Elements at Level
Alll Instances of Category
All Elements of Category L

All Elements of Family Type

All Elements of Type Placeable (Non-System) Family Types
Tall Cabinet-2 Door-Built in:24™ » | Family Type

=

Element Types: All Instances of Family Type
/] Ly: Tall Cabinet

Family Types Family Type Elements b

Floor Types

Get Family Para meter
System Family Category

=z Floar > | Types

Select Divided Surface ramilie

Select Edge
select Face All Instances of System Category
element type elements

Select Model Element

Select Model Eleme >

Floor Types N
E" Slab on Grade « | Floor Type

Select Point on Face

Select UV on Face
Structural Framing

SunPath Direction ‘Watch

> >

wall Types

6" 5lab on Grade 1145
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category, family, type, instance

Projectl.rvt - Project Browser ] Model View Area

- Flex Pipes -
- Floors

- Mechanical Equipment
Instance

- Pattern

- Pipe Fittings CategGrY

- Pipes

- Plumbing Fixtures

2 keg —=Family
L. 1/2 Barrel

1/4 Slim

\M1/6 Slim

z--F'Dng,r

Instance

Ty?rpes

- Profiles

- Railings

- Ramps

- Roofs

- Sprinklers

- Stairs

- Structural Area Reinforcement

- Structural Beam Systems

Chmamtiawal Cavimadadinme-

v || yor=1o" AP GG ERE P o <

% Hanze


http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCLDO3sesuMgCFUG_FAodk5UD5A&url=http://bimgineering.blogspot.com/2011/03/revit-families-types-and-instances.html&psig=AFQjCNGLFg4BwOKTRGNaarPxXsRrwE34WQ&ust=1444581436184303

Categories

Categories

Generic Models ~

Category

All Elements of Category

Elemnents

List

L=RL- - B N = Y I AT I

§L2 EL1

1H_4x6
1H_2%3
1H_2%2
1H_1x2
3H_1x2
1H_1x2
1H_2w3
1H_2w3
1H_1x4
1H_2w3

187 1H_2%3
210 1H_1x2

442511
444642
444905
445133
445274
445435
445493
445553
445573
445093

446005
446117

123}

é‘
2
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FamilyTypes

MBD_oneBrickGenericFlat:1H_2x3 v | Family Type Family Type Elements = =
List
@1 1H_2x3 444542
I8 1H_2x3 445493
20 1H_2x3 445553
30 1H 2x3 445003
0 1H_2x3 446005
50 1H 2x3 | 446510
BL2 gL1 16}
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SystemFamilies

Element Types All Elements of Type

Wall v | Types element type elements

= =

Empty List
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get type or instance

Get type:

Get instance:

Categories

Generic Models Category

All Elements of Category

oneBrickAngle:1H_1x2 «

Family Type

Category

Elements

All Elements of Family Type

Family Type

Elements

list

>

List

1H_4x6
1H_2x3
1H_2x32
1H_1x2
3H_1x2
1H_1x2
1H_2x3
1H_2x3
1H_1x4
1H_2x3
d80 1H_2x3

TTUAH w2

WM s M W B Wk k@

BLZ GL1

442511
444642
444905
445133
445274
445435
445493
445553
445573
445993

446005
AAR11T

{50}

int

list

int

List
8l 1H_1x2
3 1H_1x2

BL2 L1

526203
571638

{2}

é‘
2
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get type & instance paramters

g8 Category : Generic Models
I3 Type Mame : 1H 1x2

320 Type Image : <None>

23 Design Option : -1

24 OmniClass Title :

450 Cost : 8.15

TES Manufarturar -

BL2 AL {36}

20| OmniClass Number :
31 VolBrick : 893.489836
o L_factor : 2
5l W_factor @ 1
&Y Keynote :
e o : 7 Type Mark :
P ——— ement.Parameters g ﬁ;s?m:;y Code :
Get type parameters: enen Perameted :
.

oneBrickAngle:TH_1x2 ~ | Family Type

Parameter.ParameterByName

element > Parameter

name >

H_factor : 3

Get instance parameters:

Element.Parameters

element

Parameter[]

J List
~0 List
8% Level : Leal
Type Name :
Type Id @ 526177
Level : Leal
Volume : @.81 m?
Phase Created : New Construc
Host : Level : L@l
oB_BrickMat : oB_clear
Design Option : -1
Area : @ m?
1@ Host Id : -1
31 Family Neame :
12 Image : <Monex>
13" Phase Demolished : None
34" Family and Type : oneBrickd
HEN Marl -

FLIEL2 GLL {50}

All Elements of Family Type

Family Type Elements

LN S T

Parameter.ParameterByName

Parameter

String

oB_BrickMat =

List
8" oB_BrickMat : oB_clear
1" oB_BrickMat : oB_grey

{2}

62 81
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set l1nstance paramters

Set Type Parameter

Select Model Element
Elements.Type

._-\'——-l element >

Element

Element

Elerment : 485962

Element.SetParameterByName

element >

Element =

parameterName >

Family Type: 3H_1x1, Family: oneBrickGe

value >

Number Slider

Set Instance Parameter

Select Model Element String

ElTE oB_BrickMat | =

Element : 435962

Element.SetParameterByName

element > Element . .
C parameterdame >
3H_1x1 485962
value >
1
Material.ByName

Material

String

oB _clear =
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code block 01

Code Block
Numbers
3.140 >
O
Lessis more. = a
Sequences
Ranges

% Hanze



code block 02

Get ltem at Index

Create List

Concatenate Strings

Conditional Statements

Number

List GertitamAtindex

list var[l. 1)

—_—
f N
100 = = |

(0000 & p—indexd + |- I

il

Number

Number

Number

10.000 >

ryList |myList[1];

o=

o

{@,3, "datastring™};

=

O

Code Block
Ilbau!l+!lhau5" ;

Code Block
24+2==4220:10;
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Make lists and get items from a list

Make lists with braces (a.k.a. "curly brackets"). Get items from a list with brackets (ak.a. "square brackets").

lists

Makce Fists with braces. Gat items from a st with brackets.

Code Block Code Block
{"San Francisco™,"New York","Chicago}; > = > CIieS | citiesp2l; >
o 4 List Chicago
[8] 5an Francisco
[1] Rew York

[2] chicago

Code Block Watch

Code Block

str = "alpha™; > = Phenetic | phonetic(2.3); >
1 =" - 4 List o 4 List
i beaa . [e] alpha [@] cherlie
str2 = "charlie”; > [1] beta [1] delta
[2] charlie
str3 = "delta”; >
; [2] delta
strd = "echo”; = [4] echa

{5tr0,5tr1,str2,str3,strd}; | =

Working with nested lists is just a variation on the theme.

Code Block Wartch

kitchen = {"table"."stove","sink", "refrigarator"); > = > list | list{2]: | »
livingRoom = {"sofa”,"books™}: s = "-”[;_ _— (0 4 '-15[:] -
] L
bedroom = {"bed","dirty clothes™}: > @] table [1] dirty clothes
rialsier
bathroom = {"tooth brush™}: ® _;} :i:;e
[3] refrigerator
4 [1] List
allMyStuff = {kitchen, livingRoom, bedroom, bathroom); > [@] safa Code Block
a [1] books
4 [2]List st | list{2I1E | > >
[2] b=d dirty cloth
[1] dirty clothes a e
4 [3] List
[®] tooth brush

% Hanze



Organize!

Select all

Categories

Generic Models +

Category

placed Family Types

All Placed Family Types of Category

category >
toggle >
docOrRevitLinkinstance >

familyTypes

Make grid of points

Number

3000.000 | =

Code Block
@..120006..1200;

1288
2488
3688

a
1
2
3
4 48608
5 6oea
& 7208
7 8488
8 9688
4 1eszeae
1

8 12ae88

BL2 EL1 {11}

Point.ByCoordinates

Point

Place bricks in model
on points

\— Familylnstance.ByPointAndLevel
familyType > Familylnstance

point >
level >
AUTO
LOO1 ¥ | Levels
e

ws
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remember

yearMonthDay Project_Title Author Version.xxx

Example: 20200313_MBD_PlaceBrick_V01.dyn
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Link to the prime r (online dynamo tutorial)...

(o Cc O B nhttpsy/primer.dynamobim.org

1. Introduction
L1 What is Visual Programming?

L.2. What is Dynamo?

The Dynamo Primer

1.3. Dynamo in Action

2. Hello Dynamo!
2.1. Installing and Launching Dynamo
2.2. The User Interface
e i For Dynamo v2.0
2.4. Getting Started

3. The Anatomy of a Visual Program Download the Dynamo v1.3 Primer here

3.1. Nodes

3.2. Wires

3.3. Library
3.4. Managing Your Program

4. The Building Blocks of Programs

41. Data
Dynamo is an open source visual programming platform for designers
4.2. Math
4.3. Logic
4.4. Strings
4.5, Color Welcome

5. Geometry for Computational Design R B
You have just opened the Dynamo Primer, a comprehensive guide to visual programming in Autodesk

5.1 Geometry Overview Dynamo. This primer is an on-going project to share the fundamentals of programming. Topics include

5.2. Vectors working with computational geometry, best practices for rules-based design, cross-disciplinary programming

https://primer.dynamobim.org/
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