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Description 

Learn how to combine Autodesk Forge and AWS services to easily create a modern web 
application. This class will dive deep into the use cases for Autodesk Forge Data exchange and 
show how to export subsets of data from a Revit model. This data will then be joined with IoT 
data from typical building sensors and displayed in a web application built using the AWS 
Amplify service, which makes it easy to create a web app. 
 
 
 

 

Learning Objectives 

1. Understand the use of Autodesk Forge Data Exchange 

2. Integrate disparate data into a single application 

3. Build an application using AWS and Autodesk Forge 

4. Identify new use cases for Autodesk Forge Data Exchange 
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Autodesk Forge Data Exchange 

What is a Data Exchange? 
 
Data Exchanges give you a way to share portions of your data (e.g., a Revit model) with 
collaborators. You can think of Data Exchanges as a sort of Amazon Locker. Amazon provides 
customers with the item they need, delivered directly to the locker they have access to, and they 
grab the item in a secure way at their leisure. You can play either role – producer or consumer 
of the item – or both! 
 
Here is a simple diagram showing how Data Exchange can be used to exchange design 
information between Autodesk and third-party applications: 
 

 
 
Forge Data Exchange works on a new data layer incorporated into binary files saved from 
Autodesk applications: 
 

 
  

https://www.amazon.com/primeinsider/tips/amazon-locker-qa.html
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How does Data Exchange work with Forge API? 
 
Individuals and companies around the globe work across disciplines and tools to create the 
awesome products, buildings, and experiences of today and those of the future. Collaborating 
seamlessly across those project teams and apps – many developed by Autodesk – has become 
more important than ever. Forge Data Exchanges help you unlock your data and give you the 
flexibility to share the right bits with the right stakeholders at the right time – no matter the app 
or industry you work in. 
 
Example Workflow 
 
Consider how an architecture firm – say, designing a school building in Revit – might interact 
with the building manager once the school is built. The building manager wants to map all the 
lights in and outside the building to a 3D model of the building in order track the usage and 
status of each light which is IoT enabled. When the building manager comes to the architect to 
ask for a 3D model of the building, the architect might not want to share the entire school 
building, perhaps to protect IP (Intellectual Property), or because the model might simply be too 
large for the use-case the building manager has in mind. 
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Enter Autodesk Data Exchange. Both parties can leverage Data Exchanges to achieve their 
perspective goals. The architect can release only the information needed for the building 
manager, and the building manager gets exactly what is needed for the building lights 
application. Exchanges act as neutral secure containers for subsets of data and can be shared 
with any number of apps connected into the ecosystem. In this example, the architect can 
designate the subset of data they want to share with the building manager – i.e., the Data 
Exchange. On their end, the building manager can consume that data in the app they use, in 
this case AWS Amplify. Moreover, as the architect updates their model, exchanges derived from 
that model automatically update, allowing the building manager to take in the changes made in 
the upstream design process. 
 
As an example, a typical Data Exchange workflow might start with Revit: 
 

 
 

 
The Revit file is stored in Autodesk Docs which is part of the Autodesk Construction Cloud. 
Here, we can create Data Exchanges of the Revit model. 
 
And since Data Exchange is part of Forge API, we can reference information in the Data 
Exchange and consume it in our 3rd party app. In this case, we are using AWS Amplify to build 
our app around the Autodesk Data Exchange. 
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What is AWS? 

Amazon Web Services (AWS) is the world’s most comprehensive and broadly adopted cloud 
platform, offering over 200 fully featured services from data centers located around the world. 
 
Today, there are millions of businesses running on AWS to lower costs, become more agile, 
and innovate faster. There are many benefits to running your applications on the AWS platform, 
such as: 
 
Security 
At AWS, security is priority #1 and supports 98 security standards and compliance certifications. 
And, when you run on AWS, you run in a shared security model, where AWS takes care of 
security of the cloud, and you take care of security in the cloud, enabling you to put more 
emphasis on securing your sensitive data. 
 
Cost Optimized 
No need to use capital expense on local hardware. Pay only for what you use. 
 
Agility 
With having optimized security, and optimized costs, AWS gives you the agility to innovate more 
quicky and more frequently than ever before. 
 
Elasticity 
Plus, AWS is elastic. The system automatically scales up or down resources depending on 
workload demands in real-time. 
 
Flexibility 
You also have more flexibility with access to 200+ AWS services supporting virtually any cloud 
workload or use-case. 
 
Go Global 
And last, you can deploy your applications globally in seconds. Quickly and easily deploy your 
apps across 26 geos around the world, including 84 availability zones, all running on AWS’s 
own multiple redundant fiber-optic network. 
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What is AWS Amplify? 

AWS Amplify is a set of purpose-built tools and features that lets front-end and full-stack web 
and mobile developers quickly build feature-rich, full-stack applications on AWS, with the 
flexibility to leverage the breadth of AWS services as their use cases evolve. With Amplify, you 
can configure a web or mobile app backend, visually build a web front-end UI, connect the two 
together, and easily manage app content outside the AWS console. You and your team are able 
to ship faster and scale effortlessly, without deep cloud expertise. 
 
A typical web application built with AWS Amplify is a full-stack serverless app consisting of a 
backend built with cloud resources such as GraphQL or REST APIs, file and data storage, and 
a frontend built with single page application frameworks such as React, Angular, or Vue. 
 
Amplify Hosting offers a fully managed service for deploying and hosting web apps and static 
websites using Amazon CloudFront, a content delivery network (CDN) with hundreds of points 
of presence globally, and with built-in CI/CD workflows that accelerate your application release 
cycle. 
 
AWS Amplify supports the following web frameworks and mobile platforms: 
 
Web: 

• JavaScript 

• React 

• Angular 

• Vue 

• Next.js 

Mobile: 

• Android 

• iOS 

• React Native 

• Ionic 

• Flutter 
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AWS Amplify: Build, Ship, and Scale 
 
AWS Amplify provides the tools you need to build, ship, and scale your app! 
 

 
 
BUILD 
Quickly create and configure the backend of your app, and connect the backend to the UI 
frontend. 
 
SHIP 
Deploy your application in a matter of seconds. 
 
SCALE 
Extend your use cases with direct access to 175+ features of the AWS CDK (cloud 
development kit). 
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BUILD with AWS Amplify 

 
 
Configure backends fast 
Use Amplify Studio and CLI's intuitive workflows to set up scalable AWS backends with 
authentication, storage, data, and other common use cases. 
 
Seamlessly connect front ends 
Use the Amplify libraries in your web, Android, and iOS apps to connect to new and existing 
AWS resources in just a few lines of code. 

 
Amplify Studio 
Amplify Studio provides a visual interface to configure and maintain your app 
backend outside the AWS console, build a frontend UI, and quickly bind the two 
together. Easily configure your backend data model, authentication, authorization, 
and more. All backend resources created by Amplify Studio are usable with the 
Amplify CLI.  
 
Amplify CLI 
The Amplify Command Line Interface (CLI) is a toolchain to configure and maintain 
your app backend from your local desktop. Configure cloud functionality using the 
CLI's interactive workflow and intuitive use cases such as auth, storage, API. Test 
features locally and deploy multiple environments. All configured resources are 
available to customers as infrastructure-as-code templates enabling better team 
collaboration and easy integration with Amplify's CI/CD workflow. 
 
Libraries 
JavaScript >> iOS >> Android >> Flutter >> – AWS Amplify offers use case-centric 
open-source libraries in the Amplify Framework to build cloud powered mobile and 
web apps. Amplify libraries are powered by AWS services and can be used with new 
backends created with the Amplify CLI and admin UI, or your existing AWS backend.  
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Authentication 
Create seamless on-boarding flows with a fully-managed user directory and pre-built 
sign-up, sign-in, forgot password, and multi-factor auth workflows. Amplify also 
supports login with a social provider such as Facebook, Google Sign-In, or Login with 
Amazon and provides fine grained access control to mobile and web applications. 
Powered by Amazon Cognito.  
 
DataStore 
Use a multi-platform (iOS/Android/React Native/Web) on-device persistent storage 
engine that automatically synchronizes data between mobile/web apps and the cloud, 
powered by GraphQL. DataStore provides a programming model for leveraging 
shared and distributed data without writing additional code for offline and online 
scenarios, which makes working with distributed, cross-user data just as simple as 
working with local-only data. Powered by AWS AppSync.  
 
Analytics 
Understand the behavior of your web, iOS or Android users. Use auto tracking to 
track user sessions and web page metrics or create custom user attributes and in-app 
metrics. Get access to real time data stream and analyze the data for customer 
insights and build data driven marketing strategies to drive customer adoption, 
engagement, and retention. Powered by Amazon Pinpoint and Amazon Kinesis.  
 
API 
Make secure HTTP requests to GraphQL and REST endpoints to access, manipulate, 
and combine data from one or more data sources such Amazon DynamoDB, Amazon 
Aurora Serverless, and your custom data sources with AWS Lambda. Amplify 
enables you to easily build scalable applications that require real-time updates, local 
data access for offline scenarios, and data synchronization with customizable conflict 
resolution when devices are back online. Powered by AWS AppSync and Amazon 
API Gateway. 
 
Functions 
Add a Lambda function to your project which you can use alongside a REST API or 
as a data source in your GraphQL API using the @function directive in the Amplify 
CLI. You can update the Lambda execution role policies for your function to access 
other resources generated and maintained by the CLI, using the CLI. Amplify CLI 
enables you to create, test and deploy Lambda functions across various runtimes and 
once a runtime is selected, you can select a function template for the runtime to help 
bootstrap your Lambda function. 
 
Geo 
Add location-aware features like maps and location search to your JavaScript-based 
web app in minutes. Amplify Geo includes pre-integrated map UI components (based 
on the popular MapLibre open-source library) and it updates the Amplify Command 
Line Interface (CLI) tool with support for provisioning all required cloud location 
services. You can customize embedded maps to match your app’s theme, or choose 
from many community-developed MapLibre plugins for more flexibility and advanced 
visualization options. Powered by Amazon Location Service. 
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Interactions 
Build interactive and engaging conversational bots with the same deep learning 
technologies that power Amazon Alexa with just a single line of code. Create great 
user experiences through chat bots when it comes to tasks such as automated 
customer chat support, product information/recommendations or streamlining 
common work activities etc. Powered by Amazon Lex. 
 
Predictions 
Enhance your app by adding AI/ML capabilities. You can easily achieve use cases 
like text translation, speech generation from text, entities recognition in image, 
interpretation of text, and transcribing text. Amplify enables simplified orchestration of 
advanced use cases like uploading images for automatic training and using GraphQL 
directives for chaining multiple AI/ML actions. Powered by Amazon Machine Learning 
services, such as Amazon SageMaker. 
 
PubSub 
Pass messages between your app instances and your app's backend creating real-
time interactive experiences. Amplify provides connectivity with cloud-based 
message-oriented middleware. Powered by AWS IoT services and Generic MQTT 
Over WebSocket Providers. 
 
Push notifications 
Improve customer engagement by using marketing and analytics capabilities. 
Leverage customer insights to segment and target your customers more effectively. 
You can tailor your content and communicate through multiple channels including 
email, texts as well as push notifications. Powered by Amazon Pinpoint.  
 
Storage 
Store and manage user generated content such as photos, videos securely on device 
or in the cloud. The AWS Amplify Storage module provides a simple mechanism for 
managing user content for your app in public, protected or private storage buckets. 
Leverage cloud scale storage so that you can easily take your application from 
prototype to production. Powered by Amazon S3. 
 
Extensibility 
Amplify’s new extensibility features give developers the flexibility to customize their 
AWS backend and deployment capabilities. Reconfigure Amplify-generated backend 
resources to optimize for specific use cases, or modify Amplify's deployment 
operations to comply with your enterprise DevOps guidelines as your needs evolve. 
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BUILD with Amplify Studio 

Configure the backend of your application VISUALLY from the AWS console. 
 

 
 
With Amplify Studio, you can: 
 

• Model data with GraphQL API and DynamoDB tables 

• Manage users, groups, file storage 

• Configure authentication 

• Extend with CLI toolchain to add functions 
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BUILD with Amplify CLI 

Amplify CLI is a Unified toolchain and CI/CD for full-stack developers. 
 

 
 
In addition to Amplify Studio, Amplify CLI gives you the ability to transform the schema 
definition to a GraphQL API running in AppSync and interact with DynamoDB. This 
toolchain generates 100s of lines of boilerplate API resolver code, and client-side code that 
developers would have to hand-code without the Amplify CLI. If you want to make a change to 
your data structure, no problem, just update the schema definition and let Amplify generate the 
server-side and client-side code! 
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AWS Amplify – UI Development 

For the UI development of our example AWS Amplify app, we used a few components: 
 
Autodesk Forge Viewer 
 
The Viewer is a WebGL-based, JavaScript library for 3D and 2D model rendering. 3D and 2D 
model data may come from a wide array of applications, such as AutoCAD, Fusion 360, Revit, 
and many more. 
 

 
 
The Viewer communicates natively with the Model Derivative API to fetch model data, 
complying with its authorization and security requirements. 
 
The Viewer requires a WebGL-canvas compatible browser: 
 

• Chrome 50+ 

• Firefox 45+ 

• Opera 37+ 

• Safari 9+ 

• Microsoft Edge 20+ 

• Internet Explorer 11 

Implement the Forge Viewer to display and interact with the Revit 3D model in the browser. 
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Figma 
 
https://figma.com 
 

 
 

Figma is a free and modern interface design tool that helps you to create anything: 
websites, applications, logos, and much more. 
 
 

Use Figma to create a wireframe mockup of your UI. 

 
 
 
 
 

https://figma.com/
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React 
 
https://reactjs.org 
 

 
 
React is a powerful JavaScript UI library for create modern, composable user interfaces. It 
encourages the creation of reusable UI components that present data that changes over time.  
 
React is Declarative 
 
React makes it painless to create interactive UIs. Design simple views for each state in your 
application, and React will efficiently update and render just the right components when your 
data changes. 
 
Declarative views make your code more predictable and easier to debug. 
 
React is Component-Based 
 
Build encapsulated components that manage their own state, then compose them to make 
complex UIs. 
 
Since component logic is written in JavaScript instead of templates, you can easily pass rich 
data through your app and keep state out of the DOM. 

Use React to create the UI framework of your web application. 

 
 

https://reactjs.org/
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Cloudscape 
 
https://cloudscape.design 
 

 
Cloudscape is an open-source design system for the cloud. Cloudscape offers user interface 
guidelines, front-end components, design resources, and development tools for building 
intuitive, engaging, and inclusive user experiences at scale. 
 
Cloudscape was built for and is used by Amazon Web Services (AWS) products and services. 
AWS created Cloudscape in 2016 to improve the user experience across web applications 
owned by AWS services, and also to help teams implement those applications faster. Since 
then, the Cloudscape system is continuous enhanced based on customer feedback and 
research. 

Implement Cloudscape components to produce a consistent look and feel across your 
application. The main components we implemented are: App Layout, Top navigation, Side 
navigation, and Help panel. 

 

https://cloudscape.design/
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Single-Page vs. Progressive vs. Mobile Apps 
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Responsive Single Page Web App 
 

• Prebuilt Cloudscape React components are responsive 

• Responsive web apps adapt to different screen sizes and resolutions 
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App Development – Workflow  

The general workflow to develop the web application in this example is as follows: 
 

1. Create a wireframe mockup (or prototype) of the UI design. 

2. Generate the backend using Amplify Studio or Amplify CLI 

3. Create the frontend using a UI framework such as React 

4. Connect the backend to the frontend of the app 

5. Install UI packages such as Amplify UI and Cloudscape 

6. Add and configure authentication 

7. Configure UI components 

8. Add GraphQL API and database 

9. Update and deploy the GraphQL schema 

10. Update the frontend with API queries 

11. Create subscriptions to IoT devices 

12. Add Forge API 

13. Configure Data Exchange API 
 
In this section we will dive deeper into setting up and integrating the backend of our app with 
React. We will create a web app with a GraphQL API that stores and retrieves items in a cloud 
database. In addition, we’ll demonstrate how to authenticate users, communicate with our API, 
and integrate with Forge. 
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UI Prototype 
 
There are generally two types of UI prototyping: 
 

• Low-fidelity prototype: a rough representation of a design concept that helps designers 
validate the design early in the design process. 

• High-fidelity prototype: an interactive prototype based on the low-fidelity prototype that 
simulates the real app’s functionality and helps designers and/or end users to better 
understand the look and feel of the future app. 

 
We created a UI prototype of the app using Figma to simulate main functions of the app, such 
as “Add new model”, “Map a device”, and viewing the model: 
 

 
 
  



 

Page 20 

Once the design achieves the desired user experience and satisfies all application 
requirements, we convert the prototype to a React app using Cloudscape React components. 
The Cloudscape design system helps facilitate a highly efficient workflow by providing a more 
seamless collaboration between designers and developers. Populating the converted low-fidelity 
UI prototype with Cloudscape components produces a high-fidelity version of the app: 
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React UI Components 
 
The frontend of our application leverages React components from two different libraries: 
 

• AWS Amplify UI 

• AWS Cloudscape 
 

 
 
In Red is the Amplify Authenticator component from the AWS Amplify UI library, which wraps 
the entire React app and protects it with its fully automated authentication flow. 
 
In Blue are the React components that use the Cloudscape design system library. These are 
components like the main App, the Top Navigation, the App Layout components. They are 
nested within each other, and make up the entire application and set the feel and look of the 
application. 
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The following diagram shows the hierarchical structure of our UI component framework: 
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Forge API 
 

 
 
 
Our Amplify app interacts with the Forge platform via 3 different APIs: 
 

• Authentication API: used to generate a 3-legged access tokens and authorize our app 
to act on behalf of the user. 

• Viewer: used to load and display a Revit models. 

• Data Management API: used to retrieve the latest version of a model on BIM360 or 
ACC. 
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Application Architecture 
 

 
 
The application architecture and development workflow is as follows: 
 

1. Users (left) interact with the client application, and developers (right) work with AWS 
Amplify. 

2. Developers install and configure Amplify CLI which initializes a new project and backend 
in the AWS cloud. 

3. A new React app is then created and developer’s setup is “Amplified” in the Frontend. 

4. Amazon Cognito is added via Amplify CLI to manage user authentication. 

5. A GraphQL API using AWS AppSync is added. 

6. A database in DynamoDB is created. 

7. Forge API is integrated into the architecture. 

8. The application is then hosted and deployed using AWS Amplify, which uses CloudFront 
and S3. This step is performed at a later time and is outside the scope of this 
demonstration. 
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Prerequisites 
 

 
 
The following items are needed to develop our application: 
 

• Node.js 

• Npm 

• Git 

• An AWS account. Note that there are no upfront charges or any term commitments, and 
signing up gives you immediate access to the AWS Free Tier. 

• An Autodesk account to access models on the Autodesk Construction Cloud (ACC). 

• A Forge account to access the API. 
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Steps to Create an Amplify Project 
 

 
 
Five steps are needed to create an Amplify project: 
 

1.   Install Amplify CLI 

2.   Configure Amplify 

3.   Create a New React App 

4.   Initialize a New Amplify Project 

5.   Connect Amplify to the Frontend 



 

Page 27 

1.  Install Amplify CLI 
2.  Configure Amplify 
 

 
 
Install and configure Amplify with just two lines of code: 
 

npm install -g @aws-amplify/cli 

amplify configure 

 
The CLI will guide you through the process of creating a new IAM user that will be used by the 
Amplify CLI to add AWS services. 
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3.  Create a New React App 
 

 
 
Create a new React application with three lines of code: 
 

npx create-react-app fdx-amplify-demo 

cd fdx-amplify-demo 

npm start 

 
A new React app is created: 
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4.  Initialize a New Amplify Project 
 

 
 
With the frontend React app running, setup the Amplify backend with this one line of code: 
 

amplify init 

 
Amplify prompts you for the name and a few other configuration settings: 
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Amplify Generated Files 
 
When the Amplify project is initialized with Amplify CLI, Amplify generates code for a number of 
files automatically! These form the backend of your app: 
 

• Amplify backend definition 

• Configuration for the backend services (aws-export.js) 

• Updated git ignore file list (.gitignore) 
 
Again, all of this code is generated automatically by Amplify! 
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Amplify Generated Application in AWS Console 
 
Amplify also creates a cloud project in the AWS Amplify Console that can be accessed by 
running the command “amplify console” in the command line: 
 

amplify console 
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Amplify Generated Backend in AWS Console 
 
The Console provides a list of backend environments, deep links to provisioned resources per 
Amplify category, status of recent deployments, and instructions on how to promote, clone, pull, 
and delete backend resources. 
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5.  Connect Amplify to the Frontend 
 

 
 
The last step to create the Amplify project is to connect Amplify to the frontend React app with 
these three lines of code added to index.js: 
 
src/index.js 

import { Amplify } from ‘aws-amplify’; 

import awsExports from ‘./aws-exports’; 

Amplify.configure(awsExports); 

 
The code does the following by line number: 
 

1. The first line imports Amplify. 

2. The second line imports aws-export, which Amplify generated earlier. 

3. The third line connects Amplify to the frontend. 
 
The client is now able to interact with the backend services through this frontend connection. In 
addition, future backend updates are automatically reflected through this connection. 
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App Development – Adding Services 

 
Now that the React app is set up and amplify is initialized, we're ready to add new services such 
as Authentication, a GraphQL API, and Forge API. 
 
Install Amplify UI Package 
 
Amplify UI is a collection of React components that are cloud-connected: 
 

 
 
Install the Amplify UI package with: 
 

npm install aws-amplify @aws-amplify/ui-react 
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Install Cloudscape Packages 
 
https://cloudscape.design 
 

 
 
Install the following packages from Cloudscape: 
 

• The global-styles package will give our app a nice look thanks to its CSS. 

• The components package contains all the React components to build our user 
interface. 

• The design-tokens package applies Cloudscape styles to the Amplify UI components. 
 

npm install @cloudscape-design/global-styles 

npm install @cloudscape-design/components 

npm install @cloudscape-design/design-tokens 

 

https://cloudscape.design/
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Add Authentication 
 
To add authentication to our app, the Amplify Framework uses Amazon Cognito as the main 
authentication provider. Amazon Cognito is a robust user directory service that handles user 
registration, authentication, account recovery & other operations. In this section, we’ll see how 
to add authentication to your application using Amazon Cognito and email/password login. The 
Amplify CLI together with the Amplify UI Authenticator component will create a fully automated 
authentication flow. This means that with a few lines of code, we will have a professional web 
application capable of sign in, sign up, password recovery, and even email verification when a 
user registers. 
 

 
 



 

Page 37 

Add Authentication 
 
As a result of adding authentication, the application loads with a login dialog: 
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Create Authentication Service 
 
To add authentication, we simply run “amplify add auth” in the command line. We then follow 
the prompts and choose Email as our preferred sign in method: 
 

amplify add auth 

 

 
We then run the “amplify push” command to deploy the service to our backend: 
 

amplify push 

 

 
 
Now, the authentication service has been deployed, it’s ready to use. To view the deployed 
services in your project at any time, go to your Amplify Console by running the “amplify 
console” command. 
 

amplify console 

 

 
 



 

Page 39 

Create Authentication Service 
 
From the AWS Console, we see that our authentication services have been deployed: 
 

 
 
If we then navigate to the Amazon Cognito service page, we see that there’s a newly created 
user pool to manage all our users. And if we take a look at the Sign-in Experience tab, Email is 
set as our sign-in method, which we specified earlier in the command line: 
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Create Login UI 
 
We add the fully automated authentication flow to with three lines of code using the 
Authenticator component: 
 

 
 
Import the withAuthenticator component from aws-amplify/ui-react: 
 

import { withAuthenticator } from “@aws-amplify/ui-react”; 

 
Import its styles in css: 
 

import “@aws-amplify/ui-react/style.css”; 

 
Wrap the App function with the Authenticator component: 
 

export default withAuthenticator(App); 

 
The Authenticator works seamlessly with Amplify CLI to automatically work with the backend. 
No extra configuration is needed! 
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Before: 
 

 
 
 
After configuring the Authenticator with the three lines of code, the login dialog is implemented: 
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Login UI Custom Theme 
 
https://ui.docs.amplify.aws/react/theming 
 
With a fully automated authentication flow in place, we can customize its look to match our 
brand and app identity. Since we are using Cloudscape as our primary design system, we apply 
the same primary color from Cloudscape to the Amplify UI components. 
 
First, import ThemeProvider from Amplify UI, and Cloudscape design-tokens in the 
src/index.js file: 
 

import { ThemeProvider } from “@aws-amplify/ui-react”; 

import * as awsui from “@cloudscape-design/design-tokens”; 

 
Next, create a custom theme object such that the Amplify UI primary color is the same as the 
Cloudscape primary color: 
 

const theme = { 

 name: “cloudscape-design”, 

  tokens: { 

   colors: { 

    brand: { 

     primary: { 

      80: { value: awsui.colorBackgroundButtonPrimaryDefault }, 

     }, 

    }, 

   }, 

  }, 

 }, 

}; 

 
To apply the custom theme to all Amplify UI components, we pass the new theme object to the 
Amplify UI <ThemeProvider> component, which wraps the main <App> component: 
 

<ThemeProvider theme={ theme }> 

 <App /> 

</ThemeProvider> 

 
  

https://ui.docs.amplify.aws/react/theming
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After a screen refresh of the app, all primary colors including the tab font, the button 
background, and the “Forgot your password” link color match our React app primary color: 
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Add GraphQL API Using Amplify 
 
To add functionality to the application, for example when the user clicks on a Data Exchange or 
IoT device, we add an API to fetch models, create new ones, and subscribe to real-time 
updates. Amplify uses AWS AppSync to create a GraphQL API, and Amazon DynamoDB to 
create a NoSQL database. 
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Steps to Add an API 
 

 
 
Five steps are needed to create an Amplify project: 
 

1.   Create the GraphQL API and Database 

2.   Edit GraphQL Schema 

3.   Deploy the API 

4.   Connect Frontend to API 
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1.  Create GraphQL API and Database 
 
With just one line of code, create the api: 
 

 
 

amplify add api 

 
At the Amplify CLI prompt, select GraphQL, give it a name, and enter other values in the wizard. 
At the end, choose “Yes” to edit the Edit schema: 
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Amplify Generated Files 
 
When the GraphQL API is added to the application, Amplify does the heavy lifting by generating 
all the backend code! Here, it created a dedicated “api” folder and updated the backend-
configuration.json file: 
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2.  Edit GraphQL Schema 
 
The template schema is modified to have two types, Models and Devices, such that one model 
can have many devices. 
 

 
 
 
The “@model” directive informs Amplify to do the following: 
 

• Scaffold out the necessary database in DynamoDB 

• Create the schema for CRUD and list operations 

• Create GraphQL resolvers needed to make everything work together 
 
The “@hasMany” sets the one-to-many relationship between Models and Devices. 
 
The “@auth” enables custom authorization rules. 
 
Last, a custom subscription is added to receive real-time updates every time a device is 
updated: 
 

type Subscription { 

 onDeviceUpdateByModelId(modelDevicesId: ID!): Device 

  @aws_subscribe(mutations: [“updateDevice”]) 

} 
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3.  Deploy the API 
 
Execute “amplify push” to deploy this API to the backend: 
 

 
 

amplify push 

 
Amplify CLI prompts to configure GraphQL. 
 
The API is now live and we can start interacting with it! 
 



 

Page 50 

Amplify Generated Files 
 
Based on the schema.graphql configuration above, Amplify has generated all the code for the 
Frontend of the app in the following files: 
 

src/graphql/mutations.js 

src/graphql/queries.js 

src/graphql/schema.json 

src/graphql/subscriptions.js 
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A Look Inside the Generated Code 
 
The code generated by Amplify includes the following operations for Models and Devices: 
 

• Create  

• Read 

• Update 

• Delete 

• List 
 
Code for subscribing to real-time updates is also generated! 
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4.  Connect Frontend to API - Queries 
 
Next, a few lines of code are needed to implement the generated query code from the previous 
step into the Frontend. 
 
A list of models is fetched when a user signs in. This is used to populate the UI with a list of 
models in the “Data Exchanges” panel. The following is the code-behind: 
 

import { API, graphqlOperation } from “aws-amplify”; 

import { listModels } from “../graphql/queries”; 

 

const modelsData = await API.graphql(graphqlOperation(listModels)); 

 
The “Add a device” button gets a list of devices by model ID after the user selects a model. This 
is used to populate the “IoT devices” panel with a list of devices based on the selected model. 
The following is the code-behind: 
 

import { API, graphqlOperation } from “aws-amplify”; 

import { listDevices } from “../graphql/queries”; 

 

const devicesData = await API.graphql( 

 graphqlOperation(listDevices, { filter: { modelDevicesId: { 

  eq: modelId } } }) 

); 
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4.  Connect Frontend to API - Mutations 
 
When the user clicks on the “Add new model” button, a new model is created and recorded into 
the database. The code-behind is as follows: 
 

import { API, graphqlOperation } from “aws-amplify”; 

import { createModel } from “../graphql/mutations”; 

 

const addModel = await API.graphql( 

 graphqlOperation(createModel, { input: newModel })); 

 

 
 



 

Page 54 

4.  Connect Frontend to API - Mutations 
 
Similarly, for the “Add a device” button: 
 

import { API, graphqlOperation } from “aws-amplify”; 

import { createModel } from “../graphql/mutations”; 

 

const addDevice = await API.graphql( 

 graphqlOperation(createDevice, { input: device })); 

 

 
 



 

Page 55 

4.  Connect Frontend to API - Subscriptions 
 
To listen to real-time device state changes, register a subscription from the client with the code 
below. This updates both the device list and the viewer in the UI: 
 

import { API } from “aws-amplify”; 

import { onDeviceUpdatebyModelId } from “../graphql/subscriptions”; 

 

const subscription = modelId => { 

 subscriptionOnDeviceUpdate = API.graphql({ 

  query: onDeviceUpdateByModelId, 

  variables: { 

   modelDevicesId: modelId, 

  }, 

 }).subscribe({ 

  next: ({provider, value }) => console.log({ provider, value }), 

  error: (error) => console.warn(error) 

 }); 

}; 
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Add Forge API 
 
For backend functionality of the app, two components of Forge API are referenced: 
 
Authentication API 

• Gets a 3-legged token with 
implicit grant 
 

Data Management API 

• Gets the latest Data 
Exchange model version 

• Gets the Data Exchange 
model name 
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Get 3-Legged Token 
 
When a user logs into the Amplify app, they are first authenticated using their AWS Account. To 
be able to fetch Data Exchanges, the Amplify app needs authentication to the users Forge 
account (through their Autodesk account).This is done by implementing the Autodesk 
Authorization Web Flow using the 3-legged token with implicit grant: 
 
https://forge.autodesk.com/en/docs/oauth/v2/tutorials/get-3-legged-token-implicit 
 

 
 

1. App directs end user’s browser to the Autodesk sign-in page: 

 
2. User logs in with their Autodesk credentials. 

3. Forge Authorization Server redirects user to original URL with appended access token. 

4. Upon a page reload, access token is extracted with JavaScript. 

5. Access token is passed to the app. 

 
As a result, the end user’s Autodesk credentials are never exposed to the web app. In addition, 
the access token is used to make any subsequent API calls to Forge. 
 

 

1 

2 

3 

4 

5 

https://forge.autodesk.com/en/docs/oauth/v2/tutorials/get-3-legged-token-implicit
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Get Data Exchange Info 
 
To add a new model to the app, the user pastes the Data Exchange URL that was shared by 
the Architect: 
 

https://acc.autodesk.com/docs/files/projects/8e1bfbc5-7807-4190-90ba-

429cb434cd9c?folderUrn=urn%3Aadsk.wipprod%3Afs.folder%3Aco.cFlLi3uETZWniC1

FJUibvg&entityId=urn%3Aadsk.wipprod%3Adm.lineage%3AZE5IZ5jYTuevlNQMmJ5igw&

viewModel=detail&moduleId=folders 

 
The URL is parsed for the ProjectID and EntityID values. In conjunction with the access token, 
the Data Management API is called to retrieve the latest version and name of the model 
referenced in the URL. 
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Get Data Exchange Info – Sample Response 
 
This is a sample API response from Forge after getting the “Tip” or latest version of an item on 
ACC: 
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Add Forge Viewer & Sprites 
 
For the app’s frontend, we implement two components: 
 
Forge Viewer 

• Loads models in the viewport 
of the app. 
 

Data Visualization Extension 

• Adds sprites to the model 
representing IoT devices 
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Add Forge Viewer & Sprites 
 
This link points to the Forge Data Visualization library that contains step-by-step instructions on 
how to implement the viewer in your application and how to show IoT devices using the 
extension: 
 
https://forge.autodesk.com/en/docs/dataviz/v1/developers_guide/introduction 
 

 
 

https://forge.autodesk.com/en/docs/dataviz/v1/developers_guide/introduction
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Autodesk Costs 
 
Costs are considered from the perspective of the author of models and Data Exchanges, such 
as an Architect, and the consumer, such as a Vendor. 
 
Architect (author): 
 

• Incurs costs associated with Revit and ACC licensing to design in Revit and host the 
models in the Autodesk cloud. 

• Incurs no Forge costs. 
 
Vendor (consumer): 
 

• Incurs no costs Revit or ACC costs, as the Vendor does not author or store models. 

• A Forge account is needed and Forge costs are not incurred by the example application 
described in this guide. 
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AWS Costs 
 
Only the vendor will need an AWS account. The services used by this app are managed by 
AWS Amplify, and there is no cost for using the Amplify Framework. AWS costs are only 
incurred by the underlying AWS services used, which could also be free if running on the Free 
Tier. Visit https://aws.amazon.com/free or see below for details. 
 

 
 
 

https://aws.amazon.com/free
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Resources and References 
 

 Autodesk Forge: 
‒ https://forge.autodesk.com 
‒  

 Autodesk Data Exchange: 
‒ https://forge.autodesk.com/blog/data-exchange-released-forge-data-exchange-

apis-now-available-public-beta 
‒ https://forge.autodesk.com/en/docs/fdx/v1/developers_guide/fd_overview 
‒ https://forge.autodesk.com/en/docs/data/v2/reference/http/projects-project_id-

items-item_id-tip-GET 
 

 Autodesk Authentication: 
‒ https://forge.autodesk.com/en/docs/oauth/v2/tutorials/get-3-legged-token-implicit 

 
 Autodesk Forge Viewer: 

‒ https://forge.autodesk.com/en/docs/viewer/v7/developers_guide/overview 
‒ https://forge.autodesk.com/en/docs/dataviz/v1/developers_guide/introduction 

 
 Amplify Framework Documentation 

‒ https://ui.docs.amplify.aws 
 

 Amplify UI: 
‒ https://ui.docs.amplify.aws 

 
 Figma: 

‒ https://www.figma.com 
 

 React: 
‒ https://reactjs.org 

 
 GraphQL: 

‒ https://graphql.org 
‒ https://aws.amazon.com/graphql 
‒ https://aws.amazon.com/graphql/graphql-dynamodb-data-modeling 
 

 Cloudscape: 
‒ https://cloudscape.design 

 
 AWS Free Tier: 

‒ https://aws.amazon.com/free 
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