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This class will present how real-life architectural projects have 

used the Dynamo visual programming extension to optimize 

complex design problems within Revit software. The class will 

give an introduction to optimization and rationalization 

algorithms, and the attendees will use the Dynamo extension 

and Python programming language scripts to create façades 

that adapt to varying design requirements. Attendees will also 

learn how to generalize the workflow so to apply it to other 

design problems concerning rationalization and optimization 

Class summary 
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Key learning objectives 

At the end of this class, you will be able to: 

 Understand new ways to approach complex design problems 

 Understand the principles of the Dynamo extensions’ visual programming 

interface 

 Learn how to manage the basics of Python scripting 

 Learn how to set up a simple optimization algorithm for any specific 

problem using the Dynamo extension plus Revit software 
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Introduction 



The 2-faces of Architecture 

Sculptural Everyone else 



The 2-toolsets within Architecture 

Highly complex Digital Drafting 

 

CAD 



BIM 

 Global recession 2008 

 UK Government 15-20 % 

more efficient 

 Level 2 BIM IPD by 2016 

 

 



BIM 

CAD BIM 



DynamoBIM 

Dynamo CAD BIM 



Programing 



Why do we need coding skills? 

 Lots of repetitive tasks 

 Managing data 

 Optimization 

 Developing the question 
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Making an informed decision 
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Dynamo 



Why did Flanagan Lawrence choose Dynamo? 



Better than GH 

Dynamo 

GH 

Revit 

H’bird XLS 
White 

Feet 
Revit 



UI and Code blocks 



Real world example 1 



Acoustic Shells, Littlehampton 



Conceptual development 

 Design Options 

 Simplistic 

geometry  

 Quick 

 













Fabrication 













In Reality…. 



















Python 



Comparison 











Gradient descent/climbing 









Real world example 2 



Façade optimization 



Site Constraints 
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Individual facades 
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Entire facade 
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Main script 



Results 1 – No convergence 



Results 2 



Convergence graphics 



Final design 



Pushing the envelope 



NURBS are not so clever 



Genetic algorithm – rationalize NURBS in arcs 



Genetic algorithm 



Genetic algorithm 



Python Code 



Results 



Optimo by Mohammad Rahmani Asl 

 



Simulation - Acoustics 



http://vimeo.com/113553984  

http://vimeo.com/113553984
http://vimeo.com/113553984


Conclusion 



Conclusion 

• Flanagan Lawrence used Dynamo and Pythonscript to 

create award-winning architecture 

• Developing the question is just as important as finding the 

answer 

• Dynamo excellent introduction to other scripting languages 

• Genuine BIM software with Revit 

• Pythonscript is very stable and opens up many possibilities 

for design optimisation 



Session Feedback 

 Via the Survey Stations, email or mobile device 

 AU 2014 passes given out each day! 

 Best to do it right after the session 

 Instructors see results in real-time 
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Students, educators, and schools now have  

FREE access to Autodesk design software & 

apps. 

Download at www.autodesk.com/education 



Earn your professional Autodesk Certification at AU 
 

Visit the AU Certification Lab 


