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Free your design data

Adam Nagy
Autodesk

Learning Objectives

e Know what services are available as part of Forge

e Know how to access files on OSS and A360

¢ Know how Data Management and Model Derivative services can work together

¢ Know how to get information from A360 files through the Model Derivative service

Description

Is this the end of the proprietary file format? The Forge Model Derivative API allows you to
easily translate your design files to different formats and also extract data from those files for
you to use almost anywhere. In this class we will introduce these APIs by walking you through a
series of sample code demonstrations.

Your AU Expert

Adam Nagy joined Autodesk back in 2005 and has been providing programming support,
consulting, training and evangelism to external developers ever since. He started his career in
Budapest working for a Civil Engineering CAD software company, then worked for Autodesk in
Prague for 3 years and now lives in South England, UK.

Currently focusing on the manufacturing product API's and Forge API’s.

Adam has a degree in Software Engineering and has been working in that area since even
before leaving college.
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Know what services are available as part of Forge

Evolution of design access
Back in the 80’s when people wanted to share data with each other they ran into a problem.
Each computer was different, was using different programs, and so was storing data in different

ways. Fortunately, the World Wide Web has been invented which standardized how data was
represented and made it possible for each computer to make it readable for the users.

For a long time we had a similar issue with design files. Each design program is using its own
file format making it difficult to share data with other people using other CAD programs.

STL

DESIGN FILE FORMATS

You need to install the design software
First in order to view a given design file you needed to install the actual design software
that crated the file. That could be an issue because you would need to buy the software.

You need to install “the” viewer

Realizing the problem with the previous approach, companies created free Viewer
applications for their own files formats. This was better but it still required people to
install an application and so it did not work on all computers and devices where people
might want to be able to view your design from.

Just use Viewer from a web browser

Now we have a solution that will enable people to share their design ideas with people
anywhere in the world — all they need is a web browser. Using our technology, you can
get many different design file formats into a lightweight format that can be streamed into
our Viewer component running inside a web browser. See how below.

Forge API’s

The Forge API's are a set of RESTful API’s covering multiple components that can work
together like LEGO® pieces. Currently these include the following:
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Authentication
Let’s you authenticate your application with Forge, so that you can use the various other
services

Data Management API
Let’'s you access and store data on A360 & BIM 360 Docs, or in your application’s own
private bucket on OSS (Object Storage System)

Model Derivative API

Enables you to get data out of any of the supported design file formats. This data
includes geometry, hierarchical information and properties of all the components and
subcomponents inside the model

Design Automation API

While the Model Derivative API only provides read-only access to the original design
files, the Desigh Automation API enables you to modify the supported file types. At the
moment it only supports AutoCAD files.

If you go on the Forge Developer site (https://developer.autodesk.com/), then you'll find further
information about these API’s and Step-by-step Tutorials that show you how exactly to use
these API’s to achieve various tasks.
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Know how to access files on OSS and A360

A360 is the data storage system available to Autodesk users, and OSS is the Object Storage
System which is available to Forge App’s for storing data on the cloud.

Authentication
Whichever service you need, first of all you’ll have to authenticate yourself. That's what the
Authentication endpoints are for.

Depending on where the data you are trying to access is, you need to use either 2 legged or 3
legged authentication.

Your app

=

.
-

'
v
F 3

Y. Authentication ( A
s happens here,
transparent to
end-users

2 LEGGED AUTHENTICATION

2 legged authentication

In case of two legged authentication the two legs are your app and the Forge service.
This is what you use if you want to store the design files on OSS (Object Storage
System). In this case your application creates its own private buckets on our servers and
uses that to store design files

Your app getToken call
p ——— >
\ Callback URL (code %
- I . e I N—— > Al

End-user access your app, which redirects to
Autodesk sign-in and he/she allow access his/her data

3 LEGGED AUTHENTICATION

3 legged authentication

In case of three legged authentication the three legs are your app, the Forge service
and the user whose data your app wants to access. This is what you use if you want to
access a user’s files stored on A360. In this case you need the approval of the user, who
will be the third leg of this operation.
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One thing you also have to be aware of is scopes. This is an extra layer of security which
restricts the use of the access token to the type of operations you want. The current list is:

user-profile:read

View your profile info

The application will be able to read the end user’s
profile data.

data:read View your data The application will be able to read the end user’s
data within the Autodesk ecosystem.
data:write Manage your data The application will be able to create, update, and

delete data on behalf of the end user within the
Autodesk ecosystem.

data:create

Write data

The application will be able to create data on
behalf of the end user within the Autodesk
ecosystem.

data:search

Search across your
data

The application will be able to search the end
user’s data within the Autodesk ecosystem.

bucket:create

Create new buckets

The application will be able to create an OSS
bucket it will own.

bucket:read

View your buckets

The application will be able to read the metadata
and list contents for OSS buckets that it has
access to.

bucket:update

Update your buckets

The application will be able to set permissions
and entitlements for OSS buckets that it has
permission to modify.

bucket:delete

Delete your buckets

The application will be able to delete a bucket that
it has permission to delete.

code:all

Author or execute
your codes

The application will be able to author and execute
code on behalf of the end user (e.g., scripts
processed by the Design Automation API).

account:read

View your product and
service accounts

For Product APIs, the application will be able to
read the account data the end user has
entitlements to.

account:write

The simpler authentication is the 2 legged authentication where you can log into the system
with a single call. Here is a cURL example of that:

curl -v'htps:// deve oper. ap. au odesk. cont aut henti cati on/ v1/ aut henti cat €

- X' POST

-H' Cont ent- Type: appicati orY x- wvwf orm url encoded

-d'
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dient id=0bQDn8P0 GanGFQha4dngKKVWxwVvFAGE&
dient secree=euMBHRyc7BAQle&

gant type=dient credentids&

scope=dat aread

This call will reply with something like this which will include an access token:

{

"token type": "Bearer",

"expires in': 1799,

"access token": "H 387cy QXwle OT3nd H KBqDOs"
}

Now that you have your access token, you can start using the other Forge API’s.

Data Management API

Once you are authenticated you can use the Data Management API to access a file whether
it's in your app’s private bucket on OSS or on A360. The Project and Data Services provide

the means to organize the data, while the Object Storage Service provides the place where
the files can be stored.
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Project Service
' .
Data Service
i
-

Object Storage Service (OSS)
|

A360 bucket

b |

<

HI

—

FIND A FILE ON OSS OR A360

Data Management API endpoints

Here is the list of the most frequently used endpoints on https://developer.api.autodesk.com/

/projects/
= Hubs /project/vl/hubs
= Projects Iproject/vl/hubs/:hub_id/projects
/data/
= Folders /data/v1/projects/:project_id/folders/:folder_id/contents
= |tems /data/v1/projects/:project_id/items/:item_id
=  Version /data/v1/projects/:project_id/versions/:version_id
loss/
= Buckets loss/v2/buckets (POST to create, GET to list)

= Upload loss/v2/buckets/:bucketKey/objects/:objectName
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Using these API’s you can get a list of all the hubs of the user, the projects in those hubs, the
folders, items and their versions.

With a simple call like this you can e.g. get a list of all the hubs the user has access to:

curl -X GET - H" Aut hori zati on. Bearer KEnG562yz5bhES gX 2YTcZ2bu0z"
"htt ps:// devd oper. ap. aut odesk. cont prgect/vl hubs"

The reply will be something like this:

{
"data": [
{
"rd a&ionsh ps": {
"rgecs": {
"li nks": {
"rdaed" {
"href": " prg ect/vl hubs/ a 1256/ prg ects"
}
1
}
h
"atribu es": {
"name": " ny hub",
"ext ensi on": {
"da a': {},
"verson': "1 0",
"type": "hubs: aut odesk. core Hub",
"schema": {
"href": "/sche ma/ vl/ ver 9 ons/ hubs%?3 Aaut odesk. core %3 AHub- 1. 0"
}
}
h
“type": "hubs",
"id: "a 1256",
"links": {
"sdf": {
"href": "/ prqg ect/ vl/ hubs/ a 1256"
}
}
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}
1,
“Isonap": {
"verson" "10
h
"links": {
"sdf": {
"href": "/ prg ect/ vl hubs"
1
}
}

Each reply will contain the id of the available objects which you can use in your next query.

E.g. now that you got the above Hubld “a.1256”, you could use that to get a list of all the
projects in it:

curl -X GET - H" Aut hori zati on. Bearer KEnG562yz5bhES gX 2YTcZ2bu0z"
"htps.// devd oper. ap. aut odesk. coni prgect/ vl hubs/ a 1256/ prg ect s"
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Know how Data Management and Model Derivative services can work
together

Workflow

In order to use the Model Derivative API, you first need a file stored on either OSS in your own
bucket or on A360. For that you can use the Data Management API. Once you have the urn of
the file, you can POST a job that would translate the file to the format you need. Most of the
time it would be the SVF format which will make it viewable inside the Autodesk Viewer
component.

To check on the progress of the translation and get access to previous translations as well, you
need to check the manifest file of the source file.

Once the translation is ready, the manifest file will contain the urn (file identifier) of the
derivative file, and with that you can download the translated file.

Got file from
0SS or A360

GET manifest GET properties

MNo Yes
\———_ progress = complete? GET derivative

MODEL DERIVATIVE APl WORKFLOW
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Model Derivative APl endpoints

Here is the list of endpoint which are available for programmers:

https://developer.api.autodesk.com/modelderivative/v2/designdata/ ...

GET formats

POST job

GET :urn/ thumbnail

GET :urn/ manifest
DELETE :urn/ manifest

GET

GET :urn/ metadata

GET :urn/ metadata/ :guid
GET

Translate the file

Derivative Service

:urn/ manifest/ :derivativeurn

:urn/ metadata/ :guid/ properties

- get table of supported translations

- start a translation

- get thumbnail

- get manifest (info about translations)
- delete manifest

- download a derivative (translation)

- get view GUID’s

- hierarchy

- component properties

Project Service
]

—— —
Ym == h)
Data Service |
[ ] [ ] |
- Ttem Folder -

«'

’.--ﬂ

MODEL DERIVATIVE AND DATA MANAGEMENT SERVICES

The green objects in the above image show which items’ urn can be passed to the Model
Derivative service — could be a specific Item Version from A360 or the actual Object from the

OSS.
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Once you got the urn of the file you want to translate e.g. for viewing, you can pass it to the
Model Derivative API’s job endpoint:

cul - X' POST -H' Content- Type: appicaion/json, charset=uf-8 -H
" Aut hori zation Bearer R nrwrt SRp WwU 3407 Ghgvgd UVKL' -v
"htps.// devd oper. ap. au odesk. comi nodd deri vati vel v2 des gndat a&job -d
q
“Input”: {
"urn®;
"dXJuOmFkc2sub2JgZWNOczpvcy5vYmpl Y3Q6b WOKkZ WkkZXJpd mFO
axXZ LOElLnppcA",
"conmpressedU n": true,
"roa Hlename": "A5ianm
h
"ou put": {
“for mats": [
{
“type": "suv",
"Miews": [
"2d",
"3

In case of the above example we are translating an assembly consisting of multiple files. When
checking such an item on A360 it will have the attributes >> extension >> type of
“versions:autodesk.a360:CompositeDesign”. That means that all the relevant files are
combined in a zip file. When that is the case you have to pass "compressedUrn": true in the
body of the job request and specify the root file name, e.g. "rootFilename": "Ab.iam"

Check translation progress
Depending on the complexity of the model and file size the translation can go on from seconds
to minutes. At the moment you have to keep requesting an up-to-date manifest in order to get

an update on the translation progress. Later on we might provide so called webhooks, that
would enable your app to subscribe to an event that would fire when the translation finished.

Using the same urn that you used for starting the translation you can use to request the
manifest:
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curl - X' GET -H' Aut hori zati on Bearer Rnrwt SRp WwU 3407 Ghgvagd UVKL
-V

"htps:.// devd oper. ap. au odesk. coni nodd derivative/ v2 des gndat & dXJu O
mFkc2sub2JgZ VWNOczpvey5vYmpl Y3Q6b WOkZ WkkZXJpd mFOaXZ LOE1L
nppcA manifest'

This will produce a response body like this:

{

"type": "nmanfest"”,

"hasThumbnail": "fd se",

"saus": "pend ng’,

"progress”: "0%compl e €",

"reg on": "US',

"urn';
"dXJuOmFkc2sub2JgZ VWNOczpveys5vY mp Y3Q6b WOKkZ WkkZXJIpd mFOaXxXZ
| LOE1LnppcA',

"derivaives": [

]

}
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Know how to get information from A360 files through the Model Derivative
service

Find the model view you want

In order to get information about the model herarchy or component in the model, you need to
choose a model view GUID. You can get the list of those through the metadata endpoint:

curl -X' GET -H' Aut hori zati ont Bearer Rnrwt SRp WwU 3407 OGhgvqd UVKL
-V

"Htps:// devd oper. ap. au odesk. cont node derivati ve/ v2 des gndat & dXJu O
mFkc2sub2JqZ WNOczpvecy5vYmpl Y3Q6b WOkZ WkkZXJpd mFOaXZ LOE1L
nppcA net adat d

If the model has only a single view (like e.g. Inventor and Fusion models) then you'd see
something like this:

{
"data": {
"type": " net adat a',
"metadat a': [
{
"name": "Scene",
"gu d": "4f 981e94- 8241- 4eaf- b08b-cd337c6b8b1f"
}
]
}
}

Get model hierarchy

Using the guid of the Model View you can ask for the hierarchy of the model:

curl - X" GET - H' Aut hori zation Bearer Rnrwt SRp WwU 3407 Ghgvqd UVKL
-V

"Htps.// devd oper. ap. au odesk. comi nmodd derivative/ v des gndat & dXJuO
mFkc2sub2JqZ WNOczpvey5vYnmpl Y3Q6b WOkZ WkkZXJpd mFOaXZ LOEL1L
nppcA net adat & 4f 981e94- 8241- 4eaf- b08b- cd337¢c6b8b1f!
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This would provide information similar to this:

{
"data": {
"type": "oh ects",
"o ects": [
{
"o ectid" 1,
"name": "A5",
"o ects": [
{
"o ectid": 2
"nane": " Modd",
"oy ects": |
{
"oy ectid': 3
"name": "Botton,
"o ects": [
{
"o ectid": 4
"name": " Box"

"oy ectid": 5
"name": "Rlla",
"o ects": [
{
"o ectid": 6
"name": " Qyli nder"

"o ectid": 7,
"name": "Top",
"o ects": [
{

"o ectid: §
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n na rrell: n BOXII

Currently you'll get the hierarchy of the full model. In case of a huge and complex assembly it
could be quite large. Therefore we might add a way to filter down the parts of the hierarchy you
are interested in.

The objectid values provided here correspond to the dbld values that you would get through
the Viewer’s JavaScript APl in view.getProperties() function. That makes it quite easy to
synchronize data between the Viewer and the Model Derivative service.

Get component data

Getting all the component properties for the selected Model View is just as simple. You just
need to call the properties endpoint:

curl - X' GET -H' Aut hori zation Bearer Rnrwt SRp WwU 3407 Ohgvgd UVKL
-V

"Htps:// devd oper. ap. au odesk. cont node derivati ve/ v2 des gndat & dXJu O
mFkc2sub2JgZ WNOczpvey5vYmpl Y3Q6b WOkZ WkkZXJpd mFOaXZ LOE1L
nppcA net adat & 4 981e94- 824 1- 4eaf- b08b- cd337c6b8b1f/ pr operti es

This will provide something like this:

{
"data': {
"type": "properti es”,
"cdlection": [
{
"o ectid" 1,
"name": " A5",
"properti es": {
"Name": "A5",
" document " {
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"Is doc property": 1,
"schema name": "af",
"schema verdon': "50. 0 2431"

}
h
{
"o ectid: 2
"name": " Mbdd",
"properti es": {
"Component Name": " Modd",
"Name": " Modd",

"Desi gn Tracki ng P operti es": {

"Design Sae'": " Worki nProgress”,

" Desi gner": " ADSK",

"Hle Subtype": "Assenbl y"
h
"Rle R operties": {

"Aut hor": " ADSK",

"Geaion Date": "2012-JUu-09 20:18: 20",
"Qignd Systen: "Autodesk I nventor 2017,

"Part Nunber": " Modd"
h
"Mass P operties": {
"Aed" 19772 676501,
"Vd ume": 83673. 946256

}

h

{
"o ectid: 3
"name": "Boatton,
"properti es": {

"Conponent Name": "A5 P1",

"Name": "Bottonft,

"Desi gn Track ng P operties": {
"Design Sae': " Worki nProgress”,
"Desi gner": "ADSK",

"Rle Subtype": " Modding'

8
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"Rle R operties": {
"Aut hor": " ADSK",
"Geaion Date": "2012-JU-09 20:18: 35",
"Qignd Systeni: "Aut odesk | nventor 2017",
"Part Nunber": "Bottont

h

"Mass P operties”: {

"Aea': 7000,

"Vd unme": 25000

}
h
{
"ol ectid": 4
"name": " Box",
"properti es": {
"Appearance": "191, 191, 191",
"Nanme": " Box"
}
h
{
"o ectid 5
"name": "Rlla",
"properti es": {

"Conmponent Name": "Rlla",

"Name": "Rlla",

"Desi gn Track ng P operti es": {
"Design Sae": " Workl nProgress”,
"Desi gner": "ADSK",

"RHle Subtype": " Modding"
|3
"Hle Roperties": {
"Aut hor": " ADSK",
"Qeaion Date": "2012-JU-09 20:18: 35",
"Qignd Systen: "Autodesk I nventor 2017,
"Part Number": "RIla"
h
"Mass P operties": {
"Aea": 7000,
"Vd ume": 25000
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1
}
h
{
"ol ectid": G
"name": " Sylinder",
"properti es": {

"Appearance": "191, 191, 191",
"Name": "Syli nder"
}
h
{
"oh ectid": 7,
"name": "Top",
"properti es": {

"Component Name": "Top",

"Name": "Top",

"Desi gn Tracki ng P operties": {
"Design Sae": " Worki nProgress”,
"Desi gner": " ADSK",

"Rle Subtype": " Modding'
h
"Rle Roperties": {
"Aut hor": " ADSK",
"Geaion Date": "2012-Ju-09 20:19: 38",

"Qignd Systeni: "Autodesk I nventor 2017,

"Part Nunber": "Top"

}!

"Mass Properties": {
"Aea': 5772 676501,
"Vd ume": 33673. 946256

}
}
h
{
"oy ectid": 8
"name": " Box",
"properti es": {

"Appearance": "191, 191, 191",
"Name": " Box"
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Just like in case of the hierarchy information, here as well you'll get back information for the

whole model. Later on there might be a way to filter which component you are interested in and
only retrieve the properties of those.

Live sample

There are multiple live samples available which show how these services can be used. One of
them is https://forgemodelderivative.herokuapp.com

Model Derivative API - Basic Node.js Sample

Show the entire list of & Hubs, [E Projects, @rFolders, ®8 tems and © Versions under your account.
Select an item version to show a file using Autodesk Viewer

T

1 jigeaw L e B Tabla vt
| pssemiolyTestDic iam LW B T
| ow EEH Croid 3d L& ® Lag
j—nam:im & B Lsgin
| s ButterFrcfad I,
| o Exhaust obj BT
1 g Modal #.on)
|- @ stiring Engine.t3d
|- #s Tabie vapng
| o Tabia.obi
i = arquad 3
- = Table all M % Download | i Delets
o w08 [ # Downions | B 0ok |
I @ Table gy |- % Appeamnce = Cak - Semigioss
L @ Table g | % Arma = 50910
@ Tablet3d v % Danaity = 0.0006:4
|- (& Table.t3a v W Mass = 234326
|- & Table.taa e % Mataral = Ash
' L bame = Log 2
B Upkoad L % ‘Violume = 365500

LIVE SAMPLE
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Resources

Live sample’s code
https://github.com/Developer-Autodesk/model.derivative-nodejs-sample

Forge Developer site
https://developer.autodesk.com

Sample apps
https://github.com/Developer-Autodesk/ & https://qgithub.com/Autodesk-Forge/

Node.js packages are also available through npm package manager
https://www.npmjs.com

Forge blog
http://adndevblog.typepad.com/cloud and mobile/
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