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Safe Harbor Statement
The presentations during this event may contain forward-looking statements about our outlook, future results and related assumptions,
total addressable markets, acquisitions, products and product capabilities, and strategies. These statements reflect our best judgment
based on currently known factors. Actual events or results could differ materially. Please refer to our SEC filings, including our most
recent Form 10-K and Form 10-Q filings available at www.sec.gov, for important risks and other factors that may cause our actual
results to differ from those in our forward-looking statements.

The forward-looking statements made in these presentations are being made as of the time and date of their live presentation. If these
presentations are reviewed after the time and date of their live presentation, even if subsequently made available by us, on our website
or otherwise, these presentations may not contain current or accurate information. We disclaim any obligation to update or revise any
forward-looking statements.

Statements regarding planned or future development efforts for our products and services are not intended to be a promise or
guarantee of future availability of products, services, or features but merely reflect our current plans and based on factors currently
known to us. Purchasing decisions should not be made based upon reliance on these statements.

PLEASE NOTE: All Autodesk content is proprietary. Please Do Not Copy, Post or Distribute without authorization.

Autodesk Confidential & Proprietary Information - Please do not post, copy or distribute without authorization.



Agenda

 Model Property API

 Data Exchange API (beta) 

 Parameters Service API (in pipeline)



Model Properties API



Life Cycle

Design Data File

Authoring Design

Upload via web UI, 
desktop connector 
or API Translated to 

SVF/SVF2

Derivative 
manifest and 
resources 
property db

Viewing

Design Change
 new file version

Design Data

Read-only
Unchanging



Classifying (BIM) SVF2 
model properties 

• Category
• Name
• Type (e.g., string, 

double) 
• (Optional) Unit of 

Measure



Model Properties API

 Released Feb 2022 

 Autodesk/BIM 360 Docs based products. US and EMEA

 Built on PropertyDb from Derivative Services (svf translation)

o Index (Base) – query, filter properties of svf2 objects + extra (viewable bbox) 

o Diff – Index + compare two versions

 Used in product 

o Design Collaboration - Change analysis

o Assets – integrating with models 

 Feature release in pipeline 

o Model Coordination – model property breakdown

new!
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Model Properties API

Supported Files

 Index – any files supported Derivative Service /SVF2

 Diff - element id needs to be stable (uniquely identifiable)      

o RVT

o DWG

o NWC exported from: 
• Revit and 

• AutoCAD verticals  

o IFC exported from:  
• AutoCAD Architecture, MEP, Civil 3D 2018+

• ARCHCAD

• Revit

• MigiCAD for Revit

• Tekla Structures



Sample 
Applications

Model Properties API



Filter Elements & Partial Model Load

What it does: Filters elements by properties, 
which can be geometric properties such as 
length and height. A filter condition is defined 
as a  binary expression form and can be 
combined by AND/OR. The results are 
visualized in the Forge viewer.  

Code: GitHub sample

Author: Xiaodong Liang, Autodesk

Index





Compare Two Versions

What it does: Compares two versions of a 
model and visualizes the differences found in 
the Forge Viewer. Differences can be in 
geometries and properties. Elements  may be 
added, modified and removed.  

Code: GitHub sample 

Author: Xiaodong Liang, Autodesk

Diff





Change Analysis in Takeoff and Cost
Application of Diff in Estimate

What it does: Identifies changes in takeoff 
items, compares current and previous 
versions of a model and visualizes the 
differences in the Forge Viewer. Update the 
budgets data in Cost module.  

Code: GitHub sample 

Author: Zhong Wu, Autodesk





How does it work?
Model Properties API



Basic Workflow

How does it work?

Design Data

DM/Docs

Files uploaded to Docs 
via UI, Desktop 
Connector and API

Model 
Derivative

Files are translated to 
svf/svf2. In Docs,
translation is triggered 
automatically. 

PropertyDb

Property database, 
manifest, resources.

rvt

v1

Model Derivative  

{ } { }

{ }

Index

Basic index generates 
three downloadable 
JSON resources:
 manifest
 fields
 properties 

manifest fields

properties

Model Properties  

{ }

results: JSON files 
matching the query 
filter. 

Query

results



Resources Generated

Resource Type Description

manifest JSON Manifest for index or query detailing 
the seed files, svf2 propertyDb used 
to generate index rows 

fields NDJSON The set of unique fields (property 
types) extracted for an index or query

properties NDJSON The raw objects property values for 
the index. 

results NDJSON The object property results from a 
query executed.

How does it work?

{ } { }

{ }

Index

Basic index generates 
three downloadable 
JSON resources:
 manifest
 fields
 properties 

manifest fields

properties

Model Properties  

{ }

results: JSON files 
matching the query 
filter. 

Query

results

NDJSON = new-line delimited JSON



Index Endpoints 

Endpoints

Index

POST indexes:batch-status

GET indexes/:indexId

GET indexes/:indexId/manifest

GET indexes/:indexId/fields

GET indexes/:indexId/properties

Query

POST indexes/:indexId/queries

GET indexes/:indexId/queries/:queryId

GET indexes/:indexId/queries/:queryId/properties

How does it work? 

 8 endpoints



Index Endpoints for Creation

Endpoints

Index

POST indexes:batch-status

GET indexes/:indexId

GET indexes/:indexId/manifest

GET indexes/:indexId/fields

GET indexes/:indexId/properties

Query

POST indexes/:indexId/queries

GET indexes/:indexId/queries/:queryId

GET indexes/:indexId/queries/:queryId/properties

How does it work? 

 Create basic index – “lazy”

o First time – start the indexing job and 
cache the results

o Once executed – use the cache

o Cached 30 days since the last used

 Poll for progress

o state: PROCESSING, FINISHED, 
FAILED

 Response JSON is identical

 stats: objects (# of object) 

 Create 3 downloadable json.gz 
resources

o Manifest, fields, properties 



response

request

Ex. Create basic index – POST indexes:batch-status



response

request

Ex. Polling for Progress - GET indexes/:indexId



Index Endpoints for Download 

Endpoints

Index

POST indexes:batch-status

GET indexes/:indexId

GET indexes/:indexId/manifest

GET indexes/:indexId/fields

GET indexes/:indexId/properties

Query

POST indexes/:indexId/queries

GET indexes/:indexId/queries/:queryId

GET indexes/:indexId/queries/:queryId/properties

How does it work? 

 (Optional) download 

o manifest

o fields

o properties



Manifest (.json)

Index object count 
and byte size

Lineage & Version

Viewables

SVF2 Prop DB 
Resource URNs



Index Fields (json.gz)

UOM
(Unit of Measurement) 

Field Key → 
SQL column name

Category Type Name



Basic Properties (json.gz)

Object IDs, keys for index manifest JSON.
(Type and ChangeType IF diff index)

Index field property values

Property hash + properties ignored when 
calculating the hash

SVF2 geometry hash

Bounding box min/max for viewable object

Viewables containing the object (manifest keys to 
viewable)



Index Endpoints for Query 

Endpoints

Index

POST indexes:batch-status

GET indexes/:indexId

GET indexes/:indexId/manifest

GET indexes/:indexId/fields

GET indexes/:indexId/properties

Query

POST indexes/:indexId/queries

GET indexes/:indexId/queries/:queryId

GET indexes/:indexId/queries/:queryId/properties

How does it work? 

 Build and run query. 

o Index queries are described 
using custom JSON schema,  
(which is converted to a filter 
expression. AWS S3 Select) 

o Columns can be restricted. Can 
use alias (have different header)  

 Poll for progress.

o state: PROCESSING, 
FINISHED, FAILED



Sample Query:  
Get Revit Classification 
with Column Transform

Views array has count more than 0

Row has Revit classification
Equivalent in S3 SQL

Columns define alias 

Index Fields

Query



Index Endpoint to Download Query Results 

Endpoints

Index

POST indexes:batch-status

GET indexes/:indexId

GET indexes/:indexId/manifest

GET indexes/:indexId/fields

GET indexes/:indexId/properties

Query

POST indexes/:indexId/queries

GET indexes/:indexId/queries/:queryId

GET indexes/:indexId/queries/:queryId/properties

How does it work? 

 Download the query results

o use the queryResultsUrl in 
query call or query id to 
download the index rows which 
match the submitted query 
expression. 

o Result: line delimited JSON

o a sub-set of the property index 
rows

o Format is the exactly the same
as properties we saw earlier.  



Diff Endpoints  

Endpoints

Diff

POST diffs:batch-status

GET diffs/:diffId

GET diffs/:diffId/manifest

GET diffs/:diffId/fields

GET diffs/:diffId/properties

Query

POST diffs/:diffId/queries

GET diffs/:diffId/queries/:queryId

GET diffs/:diffId/queries/:queryId/properties

How does it work? 

 Diff - The steps are the same 
as Index

 Specify two version urn’s to 
compare: 

 stats: add, removed, modified

{
"diffs": [

{
"prevVersionUrn": "urn:adsk.wipprod:fs.file:vf.R2CfQt3AS6WL0Bmmnld3uQ?version=1",
"curVersionUrn": "urn:adsk.wipprod:fs.file:vf.R2CfQt3AS6WL0Bmmnld3uQ?version=2“

}
]
}



Previous (prev) object embedded in current 
row. Lineage manifest key & viewer id.

Array of property keys which have values 
different to current

Previous bounding boxes, hashes and 
viewable keys in manifest

Type if diff index



Basic Index Row vs. Diff Index Row 
Description Current version Previous version

IDs s.svf2Id
s.externalId

Change type, previous vs. 
current

s.type
s.changeType

lineage version info, SVF2 
database URNs

s.lmvId
s.lineageId
s.databaseId

s.prev.lmvId
s.prev.lineageId
s.prev.databaseId

Property values s.props.*
s.propsHash
s.propsIgnored.*

s.prev.props.*
s.prev.propsHash
s.prev.propsIgnored.*

Geometry hash and bounding 
box values IF viewable

s.geomHash
s.bboxMin.x
s.bboxMin.y
s.bboxMin.z
s.bboxMax.x
s.bboxMax.y
s.bboxMax.z

s.prev.geomHash
s.prev.bboxMin.x
s.prev.bboxMin.y
s.prev.bboxMin.z
s.prev.bboxMax.x
s.prev.bboxMax.y
s.prev.bboxMax.z

Viewable keys IF viewable s.views
s.views[i]

s.prev.views
s.prev.views[i]



JSON Abstract Syntax Tree → S3 Select(AWS) 

$not
$and
$or
$gt
$lt
$eq
$le
$ge

$like
$between
$in
$contains
$isnull
$notnull
$add
$sub
$mul
$div

$cat
$coalesce
$mod
$cast
$nullif
$date_add
$date_diff
$extract
$substring
$to_string
$to_timestamp

$char_length
$lower
$upper
$count
$sum
$avg
$min
$max
$trim
$utcnow
$case



Developer Resources
Model Properties API



Developer Resources

Documentation

 Field Guide

o Introduction to Model Properties

 Step-by-Step Tutorials

o Index Querying

o Tracking Changes

o Query Language Reference

 Reference Guide

o Index

o Diff



Developer Resources

 Code Samples on GitHub 

o Postman Collection (correspond to three Step-by-Step tutorials)

o Model Properties API Walkthrough in PowerShell Core (scripting to explore query language)

o Element Filtering and Partial Model Load (Integration with Viewer)

o Compare Two Versions (Integration with Viewer)

 Blog Post

o “BIM 360/ACC Model Properties API” 
https://forge.autodesk.com/blog/bim-360acc-model-properties-api
includes links to the resources

o Search more with “Model Properties”, e.g.,  
https://forge.autodesk.com/blog/model-properties-api-vs-model-derivative-api



Data Exchange



What is it?

 Used to collaborate with team members 

 Share only a portion of the Revit model 

 Models published to Autodesk Docs can have Data Exchanges made from 3D views

 Use cases in the product  

o Revit to Inventor (via Docs)

o Revit to Power Automate

o Data Exchange Connector for Revit
(public beta)  

o Revit to/from Rhino (public beta) 

 Read only API in beta

Data Exchange 



Data Exchange Ex.1 

Workflow

1. Revit: Create a 3D view(s) with elements you want to share. Save to cloud/Docs

2. Docs: view model >> Create Exchange 

3. Inventor: Load Data Exchange 

Features

o Share only the portion of the model

o Once created, changes are updated automatically 

o 2023 versions; US hubs

o More info: Product help

Revit to Inventor via Docs





Data Exchange Ex.2 

Revit to Power Automate

Workflow

1. Revit: Create a 3D view(s) to share. Save to cloud

2. Docs: view model >> Create Exchange 

3. MS Power Automate Connector

Features

o Low code, no code environment to automate workflow 

o e.g., Excel, PowerBI

o https://blogs.autodesk.com/revit/2022/04/29/revit-2023-automate-workflows-using-revit-data-with-
microsoft-power-automate/

o https://learn.microsoft.com/en-us/connectors/autodeskforgedataexc/





Data Exchange Ex.3 (public beta) 

Workflow

1. Revit: Create a 3D view(s) with elements you want to share and publish.  

2. Revit: Create Exchange directly 

3. Consumed by other apps 

Features

o Create Exchange directly in Revit without switching to Docs  

o Create, update, load 

o https://blogs.autodesk.com/revit/2022/09/13/data-exchange-connector-for-autodesk-revit-now-in-
public-beta/

o public beta (link in the above blog) 

Exchange Connector for Revit

Apps



Data Exchange Ex.4 (public beta) 

Workflow

1. Revit: Create a 3D view(s) to share and publish.  

2. Revit: Create Exchange

3. Rhino: Consume using Rhino Connector

4. Do the same in the reverse direction 

Features

o Two-way integrations 

o Create, update, load 

o https://blogs.autodesk.com/revit/2022/09/22/data-exchange-connector-for-mcneel-rhino-now-in-
public-beta/

o public beta (link in the above blog) 

Revit to/from Rhino 





Data Exchange API
Big Picture



Data Structure

Data Exchange API - Big Picture 

 Data is hosted directly in the cloud (not as a binary file)

 Data is structured as a graph

o Assets (properties) : group, design, instance, binary, geometry

o Relations (links between assets. reference/include) 

o Snapshot (state of data. includes records of changes) 

o Revisions (versions) 

o Collection (project)

o Space (container for each exchange)

 Amount of data after many iterations 

cf. Data Exchange API dedicated class by Denis Grigor

rvtvs.



API

 Currently read-only public beta

o get Exchange container

o get Assets

o get Relationships

o get Snapshot revisions

 A step toward the future of cloud models 

 Future 

o Difficult to filter/query >> GraphQL

o Write API

Data Exchange API  



Get Exchange Container



Get Exchange Container (cont.) 



Tuesday 8:00 AM, 222 & 4:30 PM, 217 

 FAB502817
“Turn Out-Dated into Power-Automated: Revit Data Exchanges into Microsoft Power BI”, 
by Cesar Escalante and Philippe Videau

Wednesday 3:00 PM, 218 

 SD502577  
“Autodesk Forge Data Road Map: Moving from Files to Cloud Data”, 
by Philippe Videau and Farzad Towhidi

Thursday 11:00 AM, 205 

 SD501940  
“Up and Running with Data Exchange API: Where Does Model Derivative Fit?” 
by Denis Grigor and Jaime Rosales Duque

Learn More 



Parameters API



What is it? 

Parameters Service

 Technology Preview Product Feature

o ACC (US) >> Account Admin >> Library >> Parameters 

o Revit 2023 >> Manage >> Settings >> Parameters Service

 “Shared” parameters in the cloud

 Address challenges

o Revit properties are user-defined

o Shared among contents, projects, firms

o Many versions of definitions in .txt files all over

o Coordinate and collaboration   

 Unified, hosted location to create, manage
and share



 Initial release

o Read/write parameter definitions, tags

o REST API

o Later in the year (beta starting) 

 More to follow

o Filter and search

o Revit API 

 A lot of potential

o Not limited to Revit

o Integration with other software/services

o Various standards collections    

Parameters API



Sample 
Applications

Parameters API



Export to csv 
Parameters API

What it does: Export parameter definitions in 
ACC to a custom web page, then to csv. This 
sample is to demonstrate the basic read access 
with Parameters API. (Hope to have import 
working by the time of API release.)

Code: GitHub sample (TBD) 

Author: Zhong Wu Liang, Autodesk





Integration: Import to Assets Custom Fields

What it does: Import selected parameter 
definitions into Assets module and set up  
categories and custom fields in settings.  

Code: GitHub sample (TBD) 

Author: Eason Kang, Autodesk

Parameters API 





Work in progress …

 Documentation 

 Code samples on GitHub

 Postman collection

Parameters API: Developer Resources 



Private Beta 

Call for participation

Sept. 26th ~ Nov. 4th, 2022 

Interested? 

Send an e-mail to: parameters.api.beta@autodesk.com

Title: “Interested in Parameters API Beta Testing”    

Parameters API



A few more things …
Messages from the factory



 Access is enabled NOW

 Free trial until Oct 3rd 

 Same cost for jobs

 Revit 2022 and 2023 supported

 Functionality

o File Open, Save, Read, Modification, Checkout, and 
SWC

o Support for RCM cloud links

Design Automation API | Cloud Model Support 



 Heads up to Revit API community: ElementId >> 64-bit  

 Allow larger, more complex models 

o type long in C# or Int64 in .NET

o Autodesk.Revit.DB.ExtensibleStorage.SchemaBuilder.AddSimpleField() and AddMapField() can take 
in 64-bit values for the fieldType, keyType, and valueType parameters. 

o Autodesk.Revit.DB.BuiltInCategory, Autodesk.Revit.DB.BuiltInParameter

o More info. coming soom

Heads up: Revit API ElementId will move to 64-bit 

Deprecated API Replacement

Autodesk.Revit.DB.ElementId(Int32) Autodesk.Revit.DB.ElementId(Int64)

Autodesk.Revit.DB.ElementId.IntegerValue Autodesk.Revit.DB.ElementId.Value



Updates

 Versioning: 
previous/current/next

 Query specific properties

Blogs

o https://forge.autodesk.com/blog/model-derivative-extractor-version-now-available-revit

o https://forge.autodesk.com/blog/advanced-query-model-derivative-api

Model Derivatives 



Methods to Access Design Data 

Model Derivative Model Properties Design Automation Data Exchange

Forge ACC/BIM 360 Platform ACC

File based File based File-based/RCM Cloud hosted 

Entire model Entire model Entire model Partial model

Light weight query (beta) Full query/filter Control same as add-in Limited

Read Read Read/write Read

Today Today Today Future



Summary

 Model Property API

 Data Exchange API (beta) 

 Parameters Service API (in pipeline)
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Introducing Autodesk Platform Services
the next evolution of Forge

Learn more at https://aps.autodesk.com



Thank you!

@autodeskforge @mikako_harada
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