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Learning Objectives

•	 Learn how to translate 3D designs from Rhino and other software 
into adaptive Revit elements that act as a basis of an efficient & 
intelligent model 

•	 Learn how to develop custom cross-application and Revit workflows 
for design implementation and turn them into cloud-enabled  
processes 

•	 Learn how the Forge Revit Design Automation can be used to  
enhance and facilitate custom workflows in the cloud 

•	 Learn about the different methods, tools and cloud services  
that are available and the skills required to use them

Description
The rapid evolution of design technology, software and cloud services 
changes how architectural offices and companies operate and provides 
great opportunities for improvements that should be used.  
 
This follow-up class to “Custom Computational Workflows for BIM Design 
Implementation” shows how Revit software and Dynamo can benefit from 
these new developments and cloud services that can provide more global, 
efficient, fluent or even fully automated workflows.  
 
Current practical examples of custom workflows we use at Zaha Hadid 
Architects showcase how manual and cross-application design-to-BIM 
tasks can be implemented via intelligent parametric elements and scripted 
processes.  
 
As a next step, these can be translated into cloud-enabled workflows for 
further automation and efficiency. What methods, tools, and cloud-services 
are available and which skills are required to use them?

PREVIEW
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Speaker

Eckart Schwerdtfeger is an architect with 13 years of 
experience in all project phases and in implementing 
large-scale, high-profile international projects in India, 
Russia, China, the Middle East and Europe. 

•	 Navi Mumbai International Airport - Navi Mumbai, India
•	 Sberbank Technopark Headquarters - Moscow, Russia
•	 Hotel Resort - Hainan, China
•	 King Abdulaziz City for Science and Technology - Riyadh, Saudi Arabia
•	 European Central Bank Headquarters - Frankfurt, Germany
•	 Unilever Germany Headquarters - HafenCity, Hamburg, Germany
•	 Publicis Drugstore & Headquarters - Champs Elysees, Paris, France

During his time at Behnisch Architects, Coop Himmelb(l)au and LAVA he 
parametrically designed, optimized and implemented several remarkable  
facades. His main fields of work were computational design, programming 
and BIM management. 

Currently, Eckart is Associate at Zaha Hadid Architects. Besides leading and 
implementing several large-scale BIM projects, he focuses on developing 
the workflows and interoperability tools for the office. 

He develops and writes software, plugins, scripts and cloud services to 
effectively facilitate, optimise and automate BIM and cross-application 
tasks and to enable the design team to contribute to the BIM models  
more directly and fluently.

Eckart.Schwerdtfeger@gmx.com 

www.parametrised.net
www.twitter.com/Eckart_S
www.linkedin.com/in/eckart-schwerdtfeger



Page 3 

Eckart Schwerdtfeger  |  AU Las Vegas 2019
Custom Computational & Cloud-Enabled Workflows for BIM Design 

Implementation ............

Index

Introduction  ............................................................................................. 
Workflows  ................................................................................................. 
Review  .......................................................................................................
Cloud Automation  ................................................................................... 
Cloud Server  ............................................................................................. 
Tools  ........................................................................................................... 
Conclusion  ................................................................................................. 

This is a preview version of the class handout. It does not contain the  
examples that will be shown in the presentation [= spoilers ] and includes  
the more technical information. The full handout will be released afterwards. 

 
Introduction

Design Technology
encompasses a very extensive, broad and versatile field of technologies, e.g. 
software, hardware, infrastructure, the cloud, cloud services, etc. 
 
New technologies and tools are being released regularly and in rapid 
evolution. They have a large influence on how architecture offices and 
companies will operate in the future and offer a large number of 
possibilities that should be considered and utilized.

Examples

•	 The Cloud 
Cloud server, cloud services, cloud apps, etc. 

•	 Extended Reality 
VR virtual reality, AR augmented reality, MR mixed reality, etc. 

•	 Artificial Intelligence 
Machine learning, deep learning, etc.

PREVIEW
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Introduction

Workflows 
are important for the efficient use of this technologies in all phases of a 
project. They link the different fields, software programs and services and 
preferably with using automated processes.

Optimized or custom workflows can yield various advantages, e.g. 

•	 Automation of tasks
•	 Outsourcing of processes 

•	 Software interoperability
•	 Synchronisation of data and information 

•	 Integration of 3rd party tools and services
•	 Integration of hardware and the internet of things 

•	 Standardization & quality management
•	 Simplified usage
•	 Simplified and improved collaboration

Detailed examples are shown in this class ... 

Presentation

Idea 
This class builds upon last years workflow presentation. New technologies 
and services should be tested and used where possible. Can they be utilized 
to create better automated and more efficient workflows and to further 
push the boundaries?

Topic 
The cloud is a very suitable field of research. New products that can 
enhance and automate future workflows have been released recently. 

Experiment 
During the last half year, I had to learn the required skills and knowledge in 
regards to cloud development myself. Which skills are necessary and what 
needs to be considered? 
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Review

It is recommended [ but not necessary ] to watch the first part of this  
follow-up presentation for the Autodesk University Las Vegas 2018 class ...

 
https://www.autodesk.com/autodesk-university/class/Custom-Computation-
al-Workflows-BIM-Design-Implementation-2018

Example

Glass facade workflow using visual scripting, custom software &  
adaptive components
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Result?

•	 Fairly efficient workflow from design model to BIM model
•	 However... can it be done more efficiently?
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Cloud Automation

Earlier this year, the new Autodesk Forge Design Automation cloud service 
was released for testing and since end of October it is officially available 
and can be used on live projects.

Additionally to the existing AutoCAD implementation, version 3 of the  
Design Automation API now supports Revit, Inventor and 3dsMax.

This class will focus on the Revit Design Automation, especially in 
regards to transferring Rhino-based design models into proper Revit BIM 
models.

Implementation

•	 Cloud platform for parallel & scalable operation of software
•	 Uses adapted Revit software for the cloud, no user interface [ headless ]
•	 Autonomously runs in a sandbox, no user interaction 

[ status information is available, process can be aborted ] 

•	 Utilization of existing Revit application programming interface [ API ]
•	 Automation controlled via custom programmed Revit plugin 

Process is very similar to the development of local Revit plugins 
Existing tools can be adapted and used easily 

•	 Cloud platform controlled via REST API
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Cloud Automation

The Autodesk Forge cloud service utilizes a REST API

REpresentational State Transfer
= Standardized application programming interface architecture  
   for web services 

Main Principles  

•	 Client-server architecture 
Client [ front end ] and server [ back end ] have different set of duties 
Server responsible for authorization, information management and tasks 
Client displays user interface and information 
This simplifies scaling and porting [ software, web page, cell phone app ] 

•	 Stateless 
Every communication contains all necessary information, no storing of 
data on server side. Self-contained, independent and scalable processes 

•	 Standardized interface 
Predefined rules & standards that make the interface self-describing 
Accessible via unique URL paths and HTTP verbs 

•	 Layered architecture 
Independent components that can be replaced or extended easily 
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Cloud Automation

A software like Postman is used to develop, test or manage REST APIs ... 

The Forge Design Automation is being controlled via a Revit plugin, e.g. 
written in C# .NET. 

The process is very similar to creating a local Revit plugin, hence it is 
recommended to start with one. It can easily be tested and converted into  
a cloud-enabled plugin with just minor changes afterwards. 

All necessary files have to 
be placed inside an 
AppBundle  
[ Zip file with given 
  structure, naming and 
  settings files ]

Additional libraries have to 
be handed over with the zip 
file in case Revit does not 
supply them already

Detailed description of process:
https://forge.autodesk.com/en/docs/design-automation/v3/tutorials/revit/
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Cloud Automation

The Forge cloud automation is set up using the provided REST API and 
its endpoints. A number of different steps have to be executed and the 
AppBundle uploaded. A software like Postman can simplify and accelerate 
this process. 

An Activity defines inputs and settings that are required for processing 
a certain task. For each individual job a WorkItem is sent to the server. It 
defines the specific values [ e.g. files or data in Json format ] of this job 
and needs to match the activity definition. If everything is in order the 
automation starts.
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Cloud Automation

Workflow  
   Visual Scripting & Adaptive Components 
   Glass Facade > Process & video shown in presentation and added later

Workflow
   Blocks, Events & Adaptive Components 
   Signage > Process & video shown in presentation and added later

Workflow
   Visual Scripting & Family Creation
   Columned Hall > Process & video shown in presentation and added later
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Cloud Server

The Autodesk Forge cloud service is very practical since everything is 
already set up, provided to the users and managed externally. There are a 
couple limitations that might need to be considered, especially in regards 
to custom workflows, e.g. 

•	 Predefined software environment, possibilities for adjustments are  
limited, e.g. in case 3rd party software is required for a workflow  
[ Rhino, Office, etc. ] 

•	 No direct access to local files of office / company [ security-related ] 
Internet URL or cloud storage is required to send and receive files 

•	 Limited size of files and data 
 

A custom Cloud Server [ back end ] that is part of the local intranet could  
be suitable to bridge this gap. It is more difficult to set up and manage, 
requires programming knowledge but offers additional possibilities, e.g.

•	 Custom environment, any software can be installed & controlled by server 

•	 Local files from the intranet can be sent and received in a monitored and 
secure way 

•	 No limitations in regards to size of files and data when used locally 
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Cloud Server

The custom Cloud Server can be used in collaboration with Forge, e.g. to 
outsource time-consuming or computation-intensive tasks. Each system can 
be used for its specific strengths.

 
The Cloud Server needs to be programmed ...

•	 Frontend - e.g. online editor for simplified design of user interface with live 
preview [ Codepen, etc. ] 

•	 Backend - e.g. locally installed editor for setup and testing of server 
[ Visual Studio Code, etc. ] 
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Cloud Server

Cloud / Full Stack Development requires rather comprehensive knowledge, e.g. 

•	 Javascript & Typescript or other programming languages
•	 Framework specific syntax, terms and commands 

 
Large number of framworks and tools that change or get replaced rapidly 
Other teams might use different frameworks that have to be learned 
 
 
 

•	 Setup and management of local and cloud servers
•	 Backend server principles, e.g. authorization, databases, caching, routing 
•	 Frontend server principles, e.g. templating & layouting frameworks, 

components, 3D viewer
•	 Communication between cloud servers and their individual clients  

[ Browser ] 

•	 Knowledge of cloud & microservices that can be utilized or integrated
•	 Development, testing, management and utilization of REST APIs

A Cloud Server that is supposed to control and use locally installed software, 
e.g. for Revit automation via web page, needs to be able to connect to the 
application. Both often use different programming languages, e.g. 

•	 Node.js server uses Javascript & Typescript
•	 Locally installed software can be controlled by C# .NET
 

Edge.js is a software that connects Node.js and C# .NET with the help of 
asynchronous scripts and can be utilized for this while a package like 
Axios can connect our frontend and backend servers.
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Cloud Server

Workflow  
   Web Page & Software Automation 
   Studies > Process & video shown in presentation and added later

Workflow  
   Internet of Things & Software Automation 
   Drawing Set > Process & video shown in presentation and added later

Workflow  
   Cloud App & Software Automation 
   Project Setup > Process & video shown in presentation and added later
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