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Description 
 
Arcadis/CallisonRTKL have been working with Autodesk Consulting to develop the ability to run 
attribute/parameter checks on WIP (work in progress) models hosted in BIM 360 software to 
help ensure they meet client requirements. These checks are performed in the background 
against thousands of data points on thousands of model elements across multiple files in a 
matter of minutes. Performing these automated EIR (Employer’s Information Requirement) 
checks on the models directly from BIM 360 streamlines the quality assurance process, which is 
especially helpful with large-project data sets. The capability developed provides speed and 
accuracy in meeting clients’ data requirements. 
 
  

Learning Objectives 
• Learn about the need for data quality and reliability throughout the whole project 

lifecycle 
• Learn how to validate attributes/parameters in models against a specified set of 

Employer Information Requirements or Asset Requirements 
• Learn how to determine the steps needed to implement MDC Online 
• Discover ways to configure and customize MDC Online to your data environment 

and requirements 
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Steven Register is a Design Technology Specialist for CallisonRTKL 
in Washington DC supporting multiple offices. Steven has been a BIM 
Manager since 1999 supporting small Architecture and Landscape 
Architecture projects to very large multi-discipline campus projects. As 
a Landscape Architect, former Microsoft Certified Systems Engineer, 
and .NET coder using the Revit API, his interests are varied. One of 
those, appropriate to this class, is his interest in applying Agile 
principles to the AEC industry like welcoming changing requirements, 
even late ones. 

Richard Walsh is a Senior Implementation Consultant at Autodesk. I 
joined Autodesk 10 years ago and have a background in BIM 
Implementation within AEC and Structural Engineering. During my time 
in Autodesk Consulting I have been involved in the development of 
Model Development and Information Management tools that have 
been delivered to numerous customers and industries. These aid the 
teams to specify and validate metadata or information within their BIM 
models to support BIM Uses through Construction and post 
Construction 

Paul Reed joined Autodesk in June 2019. Prior to this Paul worked for 
a large civil engineering firm for 10+ years – starting out as an 
apprentice engineer on site dealing with setting out; quality 
inspections, then gradually moving onto data management using 
applications such as Revit, BIM 360 and Navisworks. Paul gradually 
worked his way up to Digital Construction Lead for his region; giving 
him an understanding of the data people on site need as well as the 
information that customers needed. Paul’s interested in getting data to 
where it needs to be, in a format that’s usable; using product APIs, 
Automation and scripting to achieve this. 
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Introduction to Model Development Checker Online 
With the increasing volume and quality of information being required from our Revit models, we 
need better Quality Assurance tools than Revit schedules, Excel workflows, and other 
derivatives that are limited and slow due to their reliance on the Revit User Interface. 
 
With the Model Development Checker Online or MDC you can visualize non-compliant data and 
correct it at its source, within Revit, on all your cloud models; with all the compliance checking 
happening in the background. 
 
In this class, we will explore the MDC’s contribution to data quality through its efficient validation 
and reporting capabilities and cover how to implement and adapt it to your requirements. 
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Setting the Stage: Data Quality  
Since others outside your organization across the entire facility lifecycle of design, delivery, and 
operations are dependent on the BIM data you produce, contractual liabilities are at issue which 
creates a huge need for validating data quality. 
 
We see the effects of this manifest itself all over the industry via BIM standard requirements like 
ISO 19650, COBie, LOD, etc. 
 
Everyone is expecting to give and receive some level of reliable BIM data and want something 
to measure quality data against. 
 
Below, you can see listed some of the more prevalent external, or cross-organizational, BIM 
data standards and exchanges, that reflect the need for data quality. 
 

• Organizational Information Requirements (OIR) 
o Facility Management Data Compatibility (CMMS/EAM, CAFM, IWMS) 

 COBie 
 Level of Development (LOD) 
 Space Naming 
 Security/Access 

• Facility Performance 
o Analysis (Energy, Daylighting, Carbon, Programming) 
o Commissioning 
o Collaboration (Spatial and Sequential) 

• Digital Twins 
 
 
COBie, for one, address the need to move structured asset data across organizations from 
design to construction to operations. 
 
LOD defines the qualitative differences of design intent and as-constructed data so that there 
can be a clear understanding between the author and recipient of what data resolution to 
expect. 
 
Space Naming standards make sure the Design team delivers BIM data that the Owner can 
depend on for their Integrated Workplace Management Systems. 
 
Even within the specific stages of facility life cycle, like design, reliance on quality data 
exchanges occur, especially when dealing with facility performance. 
The team doing energy analysis depends on the design team to properly enclose Revit Rooms 
and Spaces. 
Each discipline depends on the other's data, like making sure BIM spatial data is correct so BIM 
elements and clearances don’t clash. 
 
And now with Digital Twin tools really starting to make headway, BIM data quality is even more 
important, especially for those feedback loops to even work. 
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Conflict: Existing QA/QC Methods for Data Validation  
So, what have we been doing so far to validate our BIM data and what are the challenges? 
 
So far, we’ve been doing interesting things with Revit schedules, highlighting elements via view 
filters, Excel data exchange add-ins, and other manual or more automated tools. 
But all of these come with some negatives. 
 
Download / Opening Times: Updating Models and Local Cache – Multiple Models 
 
The biggest negative with all the tools we’ve used is all the time required in the Revit and BIM 
360 User Interfaces. You have to wait on downloads or opening times or the collaboration cache 
to update or views and geometry to be resolved or warnings to pop up and be acknowledged or 
resolved. 
 
These things are OK when modeling, but mostly not necessary for data validation. 
Do you really need Revit to resolve all room boundaries just so you can check the parameters 
on fire rated walls? No! So you wind up wasting a lot of time just waiting for the next randomly 
timed user interface prompt like rat in a variable rewards experiment. Multiply that waiting by all 
the discipline models and then again by the multiple buildings on our campus projects. It can 
easily equate to multiple hours a week. 
 

Add-in Maintenance 
 
Some of the add-ins we have used have server or client components that need a bit of upkeep 
to stay compatible with Revit and BIM 360 and Microsoft updates. Some developers are more 
responsive than others so sometimes timing releases is an issue. For instance you want to use 
the latest Revit but the add-in is not ready, or something breaks and takes a while to get 
resolved, or the developer goes dark. 
 
Distribution of Results 
 
The other challenge is communicating the validation results to the distributed team. 
We’ll often send out a Word document, pdf, spreadsheet, or other file type and then the design 
team needs to go find all these non-compliant elements in their Revit models. It is like giving 
them a hand drawn map that says turn right at where the old Hollingshed barn used to be then 
about 5 miles before the road dead ends veer left. 
Many of these tools don’t have a highlight in model feature, so you have to guess your way to it. 
 
So, when we came across the MDC, it made us keenly aware of these challenges because it 
answered them. 
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Answer: MDC Online Overview 
With the limitations of the existing QA/QC methods in mind, let us take a look at how the Model 
Development Checker (MDC) Online works. 
 

MDC Online 
What is MDC? 
 

 
FIGURE 1 MDS MDC SCREENSHOT 

 
The Model Development Checker (MDC) started out as a Desktop Plugin for Revit, Civil3D and 
Navisworks that enables the checking of parameters on model items as specified within a 
Classification Attribute Report. This Report is a simple Excel file that acts as the instructions to 
the Model Originator as to what they are required to populate within their model. This would 
then be the input to the MDC Tool, and they could then check their model getting an HTML 
Report on where these items have passed and failed. Further developments were then 
undertaken to develop the Switch-Back tool for that. 
 
All of this was still a very manual, onerous task and so we looked to take this into BIM 360 and 
automate it through Forge. 
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Model & Data Development Workflow 
 
First, we will start with a high-level overview of all the components and how they fit together in 
the requirements checking workflow. 
 

 
FIGURE 2 MODEL CHECKING WORKFLOW 

 
 
At a high-level, this diagram illustrates the starting point of the Owner/Operator specifying the 
Organizational Information Requirements. 
 
These are the specifications given to the Model Element Authors (MEAs) to develop their 
project models against. With these specifications added to the MDC Online, the MEAs can then 
receive validation of their models and continue to iterate the design through the design process 
making any corrective actions.  
 
With certainty of the information requirements being met, the model can be used for field 
management on into Asset and Operations by the Owner/Operator. 
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The Classification Attribute Report 
 
At the beginning of the workflow, the first item is the Excel Classification Attribute Report. 
 

 
FIGURE 3 CLASSIFICATION ATTRIBUTE REPORT 

 
This is a simple Excel file which outlines to the Model Element Authors their responsibilities from 
an information perspective: when it is required and what form it should take. 
 
It also lists where the parameters are in the model, if they are Instance or Type parameters, and 
what checks are to be performed on these. These checks can range from simple checks, such 
as is the parameter blank, or a check to see if what is written is within a range. These checks 
can also use regular expressions. You can see the format of these checks in Figure 4. 
 
It is important to note that you need your Revit elements to have a classification assigned such 
as OmniClass. This allows the MDC tool to identify and work with them as shown in Figure 3. 
 

 
FIGURE 4 CLASSIFICATION ATTRIBUTE REPORT - ATTRIBUTES 
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Lua Scripts 
 
When a check requires more than a simple Excel formula, the Classification Attribute Report 
can specify to use a script using Lua. 
 
Some examples of these scripts are included below. Figure 5 demonstrates how you can check 
that the family name matches the OmniClass description. 
 
Figure 6 checks that the value for the flow parameter is not less than the minimum flow and is 
not greater than the maximum flow. 
 
The Lua scripting language is certified Open-Source software and is free software distributed 
under the terms of the MIT license. It is similar to other popular languages and can be edited 
with any text editor. 
 

 
FIGURE 5 FAMILY NAME CHECK 

 

 
FIGURE 6 FLOW CHECK 

 

Further Information 
 

• Lua Documentation 
 

https://www.lua.org/docs.html
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BIM 360 Environment 
 
Once you have the Classification Attribute Report and Lua scripts, where do they go? 
You will need to add 2 dedicated folders to your BIM 360 project: one for the Classification 
Attribute Report and one for your Lua scripts. Place them wherever you like within Project Files 
in Document Management. You will specify these folders later in the MDC web client. 
 

         
 

 
Another important location in BIM 360 is the Reports folder within each Collaboration Team 
folder It will be created automatically by MDC Online and will contain the XML report file which 
is required for Revit Switchback. 
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Web Client 
 
MDC Online is a web service that connects to BIM 360 for the data. Once you have your files 
and folders setup in BIM 360, you log in to the MDC website using your Autodesk account 
credentials. 
 

 
Figure 7 MDC Online Login Screen 

 
After logging in, users are able to select an existing MDC Online project; alternatively, there is 
also an Add Projects button which allows users to add projects from your BIM 360 Hubs. 
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FIGURE 8 PROJECT SELECTION DIALOG BOX 

 

 
FIGURE 9 FOLDER SELECTION 

   
 
Once users have selected their project, they can then add the folder where the model files are 
located as well as the specification to apply to that folder (see Figure 10). 
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Currently at this application’s early state – the application finds the specifications in a project’s 
specifications folder and presents a drop down for them. The specifications are a combination of 
the Classification Attribute Report (the specification) in the Reports folder, and the Lua scripts in 
the Scripts folder. The future intent is to have the specification building process more open to 
user configuration allowing the user to select specific specifications. 
 

 
FIGURE 10 ADD FOLDER & SPECIFICATION DIALOG BOX 

 
Now users have their model folder and specifications mapped and listed, they are ready to be 
sent to the job queue for processing. 
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XML Report 
 
Once the model checking is finished, users will receive an email notification. For most checks, it 
should only take a couple of minutes since it is using Forge Design Automation which is much 
faster than the full Revit User Interface enabled desktop add-in. 
 

 
FIGURE 11 SAMPLE EMAIL RESPONSE FROM THE APPLICATION 

 
Users can either click on the link in the email which will open BIM 360 in the folder where the 
output XML is stored. Alternatively, users can navigate to it within BIM 360 itself (see Figure 12). 
This XML file is used by the Revit Switch-Back tool which is discussed below. 
 

 
FIGURE 12 REPORTS FOLDER SHOWING THE XML RESULTS FILE 
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Revit Switch Back 
 
With the XML results file downloaded from BIM 360 or accessed via Autodesk Desktop 
Connector, the Model Element Author (MEA) can open their Revit model, run Revit Switch-
Back, and specify the XML file to interact with. 

 
FIGURE 13 MDS MODEL CHECKER DESKTOP ADD-IN 

 

 
FIGURE 14 MDS MODEL CHECKER SWITCH BACK TOOL 

 
Revit Switch Back uses the XML file to: 
 

• List all the elements checked for in the model report 
• Indicate via color coding that the attributes of the elements passed (green) or failed (red) 
• Highlight in the Revit model any selected elements 
• Correct the values of the attributes, within the Switch-Back tool itself to turn them from 

red to green if they pass the check 
 

An amber colored icon indicates an element that has a mix of passed and failed attribute data. 
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Application: How does it work? 
Application Architecture 
 
Figure 15 shows a basic architecture diagram of the app. We can see the application is split into 
several components: 
 

 
FIGURE 15 APPLICATION ARCHITECTURE DIAGRAM 

 
1. Azure – this is where the front and backend is hosted, as well as a database to help 

manage the app. This also makes use of serverless functions to perform some backend 
tasks. 

2. The Plugin – this application was originally designed to run on a desktop PC, which has 
since been converted to work on Design Automation. 

3. Autodesk Forge – this takes the converted add-in and runs the code in the cloud; this is 
combined with the data management and authorization APIs to manage access to BIM 
360. 

4. BIM 360 – this is where the model files, scripts and configuration files are located, as 
well as the output reports generated by Design Automation 

 

Converting the Revit Add-In 
 
The add-in was originally designed to work on desktop versions of Revit. With a few changes it’s 
possible to convert the application to be able to run on Design Automation. 
 
What did we need to do? 
 
1. Remove any references to user interface elements – these are not available in the Revit 

cloud environment. This includes any user interface elements such as RevitAPIUI and 
Windows Forms. 

2. Add a reference to DesignAutomationBridge 
3. Add a reference to DesignAutomationFramework 
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4. Add additional functions which will get called by Design Automation when the code is run 
in the cloud, these include: 

a. OnStartup 
b. OnShutdown 
c. DesignAutomationReadyEvent 

5. Change the add-in Type to a DBApplication – this is done via the .addin file. 
 
With these changes made simply recompile the code and place the .dll into a specific folder 
setup, mirroring the setup below. 
 
MDCOnlineApp.zip 
 MDCOnline.bundle 
  PackageContents.xml 
  Contents 
   MDCOnline.dll 
   MDCOnline.addin 
 

Further Information 
 

• Autodesk Forge Revit Tutorial - Convert Revit Add-in to Design Automation Add-in 
 

Forge Setup 
 
For the Forge application we included Design Automation, Data Management, and the 
Authorization APIs. Design Automation is used to run the converted Revit plugin, in the cloud. 
Data management / Authorization APIs are used to manage access to BIM 360 where both the 
inputs and outputs are stored. 
 
To build a Design Automation application; Forge requires you to setup an engine, this specifies 
which version of Revit that the add-in will run on. To do this you need to register an AppBundle 
on Forge, and specify the AppBundle’s engine, this is done via the PackageContents.xml file. 
 
Next, create an activity. This effectively tells Forge which version of Revit to use, and what 
application bundle to run. Think of it as a task outline. When you want to run Design Automation 
you tell it which activity you wish to run, and Forge takes care of the rest. 
 

Further Information 
 

• Autodesk Forge Revit Tutorial – Upload and AppBundle To Design Automation 
• Autodesk Forge Revit Tutorial – Publish an Activity 

 
  

https://forge.autodesk.com/en/docs/design-automation/v3/tutorials/revit/step1-convert-addin/
https://forge.autodesk.com/en/docs/design-automation/v3/tutorials/revit/step4-publish-appbundle/
https://forge.autodesk.com/en/docs/design-automation/v3/tutorials/revit/step5-publish-activity/
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Azure 
 
Azure is used to host the web application and supporting services. 
For our application we use various frameworks and technologies listed below 
 
• TypeScript – essentially a version of JavaScript but with the addition of being strongly 

typed. 
• Angular – an application design framework for developing single page applications which 

is built on TypeScript. This is what the front end is built with. 
• Angular Material – a set of ready-made design components for Angular. Most of the UI 

was built with Material components.  
• Express – a web framework for Node.js 
 
We also utilize a database to store application information such as 
 
• The projects we want to run MDC online against 
• The folders on BIM360 we wish to monitor 
• The check specifications we want to use for each of these folders 
• A job queue, this is used to store a list of folders and files which require processing. 
 
Azure Serverless functions are used to perform several backend tasks such as 
 
• Processing folders 
• Processing files and submitting a job to Design Automation 
• Dealing with the result when Design Automation has finished processing, such as 

sending a notification to the user that the job has finished processing and uploading the 
resultant reports to BIM360. 

 

Further Information 
 

• Azure Serverless Functions Documentation 
• TypeScript Documentation 
• Introduction to Angular 
• Getting Started with Angular Material 
• Express Getting Started 

 
BIM 360 
 
BIM360 is used to store project data. This includes: 
 
• Model files 
• .lua scripts, and 
• Configuration files for checking. 
• Output reports generated by Design Automation 

https://docs.microsoft.com/en-us/azure/azure-functions/
https://www.typescriptlang.org/docs/
https://angular.io/docs
https://material.angular.io/guide/getting-started
https://expressjs.com/en/starter/installing.html
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The folders which are of interest to us are selected via the front end. It’s worth noting that 
BIM360 here is used purely as a repository of data. It would be possible to swap this out for 
another repository. 

Workflow 
 
When a user logs into the web application using their Autodesk credentials, they are presented 
with the home screen which shows a list of active projects using MDC online. Here they can 
select a new project to add to the system. 
 
The Data Management API is used to navigate through BIM360 folders, this is used to select 
the folders which contain the models, and those which contain the specification files. These 
locations are then saved into the database. 
 
When this process is done, serverless functions take on the process. This is outlined in the 
image below. 
 

 
FIGURE 16 BACKEND WORKFLOW 

 
A summary of the serverless functions: 
 

• Job – this adds the model and specifications folder to the database 
• CheckFolder – this checks the specified folder and adds the required files to a file queue 
• CheckFile – this takes the files in the files queue and prepares a job to be sent to the 

Design Automation application 
• JobFinish – when Design Automation has finished processing, this function takes the 

result and sends a notification to the user, adds the reports to BIM360 and updates the 
database. 
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Wrap-Up 
It is all that Forge integration that really made the Model Development Checker valuable for 
CallisonRTKL. It cut out our time messing about the Revit User Interface and moving data in 
and out of BIM 360. That saves hours each week that we can spend on higher value BIM tasks, 
more projects, or adding more checks to drive up the project’s data quality. 
 
In Summary 
So hopefully this class has helped you see how valuable the Model Development Checker 
Online can be. 
 
We saw how BIM data quality is increasingly important and that we need better ways to validate 
our work against all the various information requirements to ensure that data quality. 
And we also looked at what it takes set up and run the MDC Online to validate the data and how 
to customize it to meet your specific requirements. 
 
If you want to try it out yourselves or learn more, talk to your Autodesk representative or contact 
Steven Register if you want to know more about his experience with it. 
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