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The Future of Integrated Factory Model Collaboration M\

Content & Learning Objectives

¢ Introduction
o Is the Autodesk Construction Cloud the only Tool for Factory Planning?
o Powered by Autodesk’s Cloud Solutions — The CAD Workflow
o Powered by Autodesk’s Cloud Solutions — Involved Systems, Used Examples & Software Packages
o Powered by Autodesk’s Cloud Solutions — Critical Use Cases

e CAD Data Exchange for Factory Integration

o Explore how to exchange data via the Desktop Connector between Vault Professional and Autodesk Docs or Fusion
Team

e CAD Data Issue Management for Factory Integration
o Learn how to set up a holistic factory model in a model coordination space within Autodesk BIM Collaborate Pro and
Navisworks Manage

o Explore the possibilities of reviewing issues & models and verifying & communicating model changes

e CAD Data Viewing for Factory Integration

»4 AUTODESK UNIVERSITY



The Future of Integrated Factory Model Collaboration

Is the Autodesk Construction Cloud (BIM 360) the only Tool for Factory Planning?

Beneficial Functions & Workflows

e o o o o

ACC (BIM 360)

Issue management
Viewing in a web browser
File versioning

Shared data drive

CAD data comparison

Coulditbea
relevant part?

Navisworks Coordination Add-In

« Issue management

«  Clash detection

* Change data visualization (color,
transparency, material)

«  Properties extraction & reuse

e o o o o o o o

Fusion Team

3D markups & comments
Viewing in a web browser

File versioning

Shared data drive

CAD data comparison
Milestones (lifecycle states)
File dependencies

AnyCAD referencing & viewing
(for major 3 party CAD data,
e.g. CATIA, Solidworks,...)

e o o o o o o o o o

Vault Professional

3D markups & comments
Viewing in Large Model Viewer
File versioning

Connector to shared data drives

Milestones (Revisions)

File dependencies

AnyCAD referencing & viewing
Library management

Library properties extraction
External data sharing, e.g. a
library (Vault Gateway)

Data standards for properties

e o o o o o o o o e o e e o o o e e o

M MAGNA

Combination

Issue management

3D markups & comments
Viewing in a web browser

File versioning

Shared data drive

Connector to shared data drives
CAD data comparison
Milestones (lifecycle states)

File dependencies

AnyCAD referencing & viewing
Clash detection

Change data visualization
Properties extraction & reuse
Library management

Library properties extraction
External data sharing, e.g. a library
Data standard for properties
Model coordination

Data backups
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The Future of Integrated Factory Model Collaboration M MAGNA

Powered by Autodesk’s Cloud Solutions
The CAD Workflow

C ... Collect

... On-Premise

w

~— A

by Autodesk Consulting, Daniel von Kanel & Klaus Loérincz
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The Future of Integrated Factory Model Collaboration M MAGNA

Powered by Autodesk’s Cloud Solutions
Involved Systems @

......... -
Digital Twin for Factory Integration Data Exchange for Factory Integration
INTERNAL <> EXTERNAL INTERNAL <> EXTERNAL
Autodesk Navisworks + Construction Cloud Autodesk Desktop Connector &
& Autodesk Fusion Team & Cintoo Cloud Cintoo Connect
oject Phase
Analyze (Collaboration Data) Decide (Exchange Data)
= (T - Cloud data = - Cloud data
= - Lightweight CAD and - . -Native CAD and
- Pointcloud data - Pointcloud data

(as-built & planning) // (as-built & planning)
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The Future of Integrated Factory Model Collaboration M MAGNA

Powered by Autodesk’s Cloud Solutions
Used Examples @
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The Future of Integrated Factory Model Collaboration M MAGNA

Powered by Autodesk’s Cloud Solutions
Used Software Packages

| Architecture Engineering
¢ | & Construction Collection

:}| BIM Collaborate Pro

Vault

PRO

Product Design &
Manufacturing Collection
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The Future of Integrated Factory Model Collaboration M MAGNA

Powered by Autodesk’s Cloud Solutions
@m0 ¢

Critical Use Cases
CAD Data Exchange CAD Data Issue Management CAD Data Viewing
for Factory Integration for Factory Integration for Factory Integration

DocC DTC FTM
Autodesk Docs & Desktop Connector & Fusion Team
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CAD Data Exchange for Factory Integration

Workflow & Systems

Current Situation

Data Server (Vault) @ Data Server @ D
Magna (native) Supplier (native)

CAD Data Exchange for D

Factory Integration Data Transfer
System (Local) CAD-Data @
Supplier (native)

Future Situation
CAD-Data @

Supplier (native)

Data Server (Vault) @

Magna (native)

ERE
- CAD Data

Cloud Server
(Autodesk Desktop
Connector) Local CAD Data
(Autodesk Desktop
Connector)

CAD Data Exchange for
Factory Integration

O g

Purpose:

Users:

Tools:

Purpose:

Users:

Tools:

M MAGNA

CAD data exchange for factory integration

Planners and maintenance operators

w @

Data Transfer Vault
System Professional

CAD data exchange for factory integration

» Data in the center of communication

» Performant and unified user experience for data viewing
* Rights & roles management

» Easier, consistent & traceable data exchange

» Data versioning

+ 2D/3D model synergy

Planners and maintenance operators

orc

Desktop Vault
Connector Professional
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CAD Data Exchange for Factory Integration M MAGNA

Data Exchange: On-Premise to Cloud Service
+ Easier, consistent & traceable data exchange @

Data Exchange for Factory Integration
INTERNAL <> EXTERNAL

Autodesk Desktop Connector & Autodesk Docs

= - Cloud data

- = -Native CAD data (as-built)

/
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CAD Data Exchange for Factory Integration M MAGNA

Data Exchange: On-Premise to Cloud Service
+ Easier, consistent & traceable data exchange @

O T I N [ I

Vault Professional

DTC

Desktop Connector

|D

Docs
(Construction Cloud)

grrvauRiOl MAGNA2IZI

Revit model with DWG reference ’
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CAD Data Exchange for Factory Integration M MAGNA

Data Exchange: On-Premise to Cloud Service
+ Easier, consistent & traceable data exchange @

Vault Professional

DTC

Desktop Connector

I boc

Docs
(Construction Cloud)

Upload to Construction Cloud via Project Sync

grrvaulll MAGNAZZ1 |
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CAD Data Exchange for Factory Integration M MAGNA

Data Exchange: On-Premise to Cloud Service

+ Easier, consistent & traceable data exchange @
N— A

€ C @ a accautodesk.eu 3 G o @ . )

Project Files

Vault Professional

IDTC

Desktop Connector

'D

Docs
(Construction Cloud)

Uploaded file in mapped folder structure on Docs
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CAD Data Exchange for Factory Integration M MAGNA

Data Exchange: On-Premise to Cloud Service
+ Easier, consistent & traceable data exchange @

Vault Professional

DTC

A Files - Autodesk Docs

&« C @ 5] sccautodesk eu 3 c T @ .

Desktop Connector

I boc

Docs
(Construction Cloud)

- - a -

Review file in 3D and 2D on Autodesk Docs‘
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CAD Data Exchange for Factory Integration M MAGNA

Data Exchange: On-Premise to Cloud Service

+ Easier, consistent & traceable data exchange @
N— A
y: c e a6 S > v @ @ -

Vault Professional

| D
DTC

Desktop Connector i i i i K

&
®
T
(w]
e
=
[
&
a
|

|D

Docs
(Construction Cloud)

= Ay sRE aee e I S, T S e g LD RN I8 SCACE S I S SRS RN S A B
e vivvliv—vie= i o S s i LS BN SO AT L FE RN R |

- a2 o~

Review file in 3D and 2D on Autodesk [_)oc;s .
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CAD Data Exchange for Factory Integration A MAGNA

Workspace for a Building & Building Infrastructure Designer
+ Faster, consistent & traceable communication (c) (») (D)

+ Data in the center of communication

ol
&
-
[l
"

@) AutodeskDocs
for Building & Infrastructure

Inventor Factory
(NWC, Conveyor
System)

Revit (RVT,
HVAC System)
neutral (IFC,
Revit (RVT, Steel Structure)
Building Structure)
AutoCAD
(DWG) &)
AutoCAD Third Party
(DWG) Software (Steel
Structure)
Revit (RVT,
Building Structure),
-
= Autodesk Vault

Revit (RVT,
HVAC System)
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CAD Data Exchange for Factory Integration M MAGNA

Data Exchange: Cloud Service to On-premise DMS
+ Easier, consistent & traceable data exchange @

Data Exchange for Factory Integration
INTERNAL <> EXTERNAL

Autodesk Desktop Connector & Autodesk Fusion Team

= - Cloud data

E = -Native CAD data
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CAD Data Exchange for Factory Integration M MAGNA

Data Exchange: Cloud Service to On-premise DMS
+ Easier, consistent & traceable data exchange @

Vault Professional

jo

DTC

Desktop Connector

Download from Fusion Team via Project Sync
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CAD Data Exchange for Factory Integration M MAGNA

Data Exchange: Cloud Service to On-premise DMS
+ Easier, consistent & traceable data exchange @

Vault Professional

1

DTC

Desktop Connector

Select project and files
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CAD Data Exchange for Factory Integration M MAGNA

Data Exchange: Cloud Service to On-premise DMS
+ Easier, consistent & traceable data exchange @

Vault Professional

DTC

Desktop Connector

Job Processor and Desktop Connector performing the task s wicHE [ Wi
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CAD Data Exchange for Factory Integration M MAGNA

Data Exchange: Cloud Service to On-premise DMS
+ Easier, consistent & traceable data exchange @

edWest.r

Vault Professional

| D
DTC

Desktop Connector

Review model in Vault
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CAD Data Exchange for Factory Integration M MAGNA

Data Exchange: Cloud Service to On-premise DMS
+ Easier, consistent & traceable data exchange @

.........

Vault Professional

| D
DTC

Desktop Connector

Review model in Vault
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CAD Data Exchange for Factory Integration M MAGNA

Data Exchange: New Project Data on Cloud Service

+ Data in the center of communication

Data Exchange for Factory Integration
INTERNAL <> EXTERNAL

Autodesk Desktop Connector & Autodesk Fusion Team

= - Cloud data
= - Native CAD data
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CAD Data Exchange for Factory Integration M MAGNA

Data Exchange: New Project Data on Cloud Service

+ Data in the center of communication

)
| D
DTC

Desktop Connector

PRO

Inventor

FTM

EARSH CUNSDOE

Fusion Team

RSk W

rou
L&

Inventor (Factory)

to Fusion drive

Send CATIA model
»4 AUTODESK UNIVERSITY
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CAD Data Exchange for Factory Integration M MAGNA

Data Exchange: New Project Data on Cloud Service

+ Data in the center of communication

PR3- #fh-Wh-%0 -® -8 8 - Autodesk nventor Professional 2022 WZ20222221.CATProduct.sm + Search Help & Commands. 2 rcbertosterm.- W | @ - .
A Assemble - , tat t  Took N t ta St t S v. : -
‘ & Free Move q‘ W -§ Show o Patten fBw, f B, Create Part/iAssembly * - | @ s
W Free Rotate - . 22 Minor !. £ ﬁ < Point -
Place Create Joint Constrain Billof Parametess Create Desived  Plane Simphdy Measure
* o§ Hide Al B8 Copy  Matenials Substtutes * s ucs

D Cmiot = B Paien =
Modd X +
DTC | Modeing

@ g WZ0222221 CATProductiom
— B odel States: Master

Desktop Connector el

+ B adraty
R elabonshos

+ IliRepresentatons
+ lown
= o {38] +]:W20222221, CATProduct
+ [l Mode!States: Master
[l reiatonshps

ERD + Dl epresentatons

orign
+ [ (3):w20222221 00011

|nvent0r + B8 (s)waozzzaz1 ow0s.1

+ [ () waozzzz 00131

+ [l (syweozzz221 o0z
+ BB (s} waozzzza_oo2s.a
FTM

Fusion Team

rou
L&

PRO

Inventor (Factory)

o WIZD222221.CATProduct

Reference CATIA model in Inventor "'
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CAD Data Exchange for Factory Integration M MAGNA

Data Exchange: New Project Data on Cloud Service
+ Data in the center of communication

F FUSION TEAM

&« C A 6 magna70.autodesk360.com v ° g = @ @ -

F | Resources ol

| D
DTC

Desktop Connector

PRO

WZ0222221 CATProduct
veeaon ~
e subeyse sasemery
g state e

Oengner e

Inventor * b e
FTM

Fusion Team

oms

rou
L&

PRO

Inventor (Factory)

fe o 4 et -t w2 s m - R

Review model and references on Fusion Team
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CAD Data Exchange for Factory Integration M MAGNA

Data Exchange: New Project Data on Cloud Service
+ Data in the center of communication

F FUSION TEAM

& C QA 6 magna70.autodesk360.com g - 1 X A N g @ @ -
I F Relso‘urr.ces
DTC
Desktop Connector
PRO
Inventor
FTM
Fusion Team
" PRO

Inventor (Factory)

Review model and references on Fusion Team
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CAD Data Exchange for Factory Integration

Data Exchange: New Project Data on Cloud Service

+ Data in the center of communication

PR3- N #h W %0 -® ~O 8- Autodesk Inventor Professional 2022 FDUism
A " . . A View . v A -.
l & Center of Gravity = il Perspective - ® Textures OF - m . E 52 Amange - . & Pan & Lock At
' B Degrees of Freedom [ Half Section View ® Shadows - @ Ground Plane - o o ;m B New QF Zoom - '# Previous -

Object Visual Style
visiity (@) Mate Giyphs =

D =
DTC | Modeing

e s
Desktop Connector e

+ iloron
+ & waozzzazi

- i

PRO

Full Navigation _
Wheel

M Reflections = ¥, Twe Lights - Inteface Screen  © D ResetUlLayout i Home View

Inventor
FTM
Fusion Team

" PRO

Inventor (Factory)

#  WIZ0222221 CATProduc

sl "Create a geometrically reduced factory asset on Fusion Team

Disclosure or duplication without consent is prohibited

» Search Help & Commands...

M MAGNA

|
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CAD Data Exchange for Factory Integration M MAGNA

Data Exchange: New Project Data on Cloud Service
+ Data in the center of communication

F FUSION TEAM

x
= C @ A ‘magna70.autodesk360.com 1 ‘ u 5 gt @ .

D F Resources
All Projects
DTC

RO

Desktop Connector
PRO
Inventor
FTM
Fusion Team

" PRO

Inventor (Factory)

Review asset in factory library on Fusion Team
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CAD Data Exchange for Factory Integration

Workspace of a Machinery & Equipment Designer
+ Faster, consistent & traceable communication

+ Data in the center of communication

B AutodeskFusion Team
for Machinery & Equipment
Inventor Factory AutoCAD Factory

(IAM, Conveyor (DWG, Conveyor
System) System)

Inventor Factory

Inventor Factory (Asset, Conveyor)

(Asset, Safety
Fence)

Inventor
Factory (Asset,
Safety Fence)

Inventor Factory
(IAM, Conveyor
System)

Software (Conveyor
Detailed
Construction)

AutoCAD Factory
(DWG, Conveyor
System)

—J Autodesk Vault

Disclosure or duplication without consent is prohibited
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The Future of Integrated Factory Model Collaboration

Conclusion

Beneficial Functions & Workflows

ACC (BIM 360)

« Issue management

* Viewingin a web browser
»  File versioning

*  Shared data drive

«  CAD data comparison

ltcanbea
relevant part.

Navisworks Coordination Add-In

« Issue management

«  Clash detection

« Change data visualization (color,
transparency, material)

«  Properties extraction & reuse

M MAGNA

Fusion Team

3D markups & comments
Viewing in a web browser

File versioning

Shared data drive

CAD data comparison
Milestones (lifecycle states)
File dependencies

AnyCAD referencing & viewing
(for major 3 party CAD data,
e.g. CATIA, Solidworks,...)

Vault Professional

3D markups & comments
Viewing in Large Model Viewer
File versioning

Connector to shared data drives
Milestones (Revisions)

File dependencies

AnyCAD referencing & viewing
Library management

Library properties extraction
External data sharing, e.g. a
library (Vault Gateway)

Data standards for properties

Combination

Issue management

3D markups & comments
Viewing in a web browser

File versioning

Shared data drive

Connector to shared data drives
CAD data comparison
Milestones (lifecycle states)

File dependencies

AnyCAD referencing & viewing
Clash detection

Change data visualization
Properties extraction & reuse
Library management

Library properties extraction
External data sharing, e.g. a library
Data standard for properties
Model coordination

Data backups
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CAD Data Issue Management for Factory Integration

Workflow & Systems

L Purpose:
Current Situation P
D E-Mail Exchange D
\ / Users:
CAD Data Issue D D Tools:
Management (Local) CAD Data (Local) CAD Data
EXTERNAL @ Magna @ Supplier
N Purpose:
Future Situation P
(@e) CIE)
== Ll
= AR CON,
- CAD-Data
— Cloud-Server —— Users:
(Localy CAD Data  Autodesk Docs  (Local) CAD Data
CAD Data Issue .
Management @ Magna @ Supplier
EXTERNAL
Tools:

M MAGNA

CAD data issue management

Planners and maintenance operators

Microsoft Office

CAD data issue management

» Data in the center of communication

» Performant and unified user experience for data viewing

* Faster, consistent & traceable communication

* Rights & rolls management

+ Applicable on mobile devices

* No software installation needed for collaboration workflows

Planners and maintenance operators

Desktop Docs BIM Collaborate
Connector Pro
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CAD Data Issue Management for Factory Integration M MAGNA

Autodesk Construction Cloud: Collaboration

+ Faster, consistent & traceable communication

E b Y
Digital Twin for Factory Integration Data Exchange for Factory Integration
INTERNAL <> EXTERNAL INTERNAL <> EXTERNAL
Autodesk Navisworks + Construction Cloud Autodesk Desktop Connector & Autodesk Docs
- Cloud data = - Cloud data
- Lightweight CAD and - ey - Native CAD and
- Pointcloud data - Pointcloud data
(as-built & planning) (as-built & planning)

. »4 AUTODESK UNIVERSITY
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CAD Data Issue Management for Factory Integration M MAGNA

Autodesk Construction Cloud: Structure and Preparations

- [ 0 upos s |
poc - -
Docs - Q_/ CD ... CAD Documentation, Vault to ACC Mapping
(Construction Cloud) _ o
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CAD Data Issue Management for Factory Integration M MAGNA

Autodesk Construction Cloud: Structure and Preparations

‘sccaiodesk eu ) e o a @

[ 0 upos s |
poc - -
Docs As-Buit Q_/ CD ... CAD Documentation, Vault to ACC Mapping

(Construction Cloud) .

- CP ... CAD Planning, ACC Consumed Workflow

»4 AUTODESK UNIVERSITY
Disclosure or duplication without consent is prohibited



CAD Data Issue Management for Factory Integration M MAGNA

Autodesk Construction Cloud: Structure and Preparations

‘sccaiodesk eu ) e o a @

[ 0 upos s |
poc - -
Docs As-Buit Q_/ CD ... CAD Documentation, Vault to ACC Mapping

(Construction Cloud) .

CP ... CAD Planning, ACC Consumed Workflow

CP ... CAD Planning, ACC Shared Workflow
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CAD Data Issue Management for Factory Integration M MAGNA

Autodesk Construction Cloud: Structure and Preparations

e o a @

accaodesk.eu

poc . -
Docs As-Buit Q_/ CD ... CAD Documentation, Vault to ACC Mapping

(Construction Cloud)

... CAD Planning, ACC Consumed Workflow

(]
Q
-
©
-
w
&)
o
>
[S]
S
|

... CAD Planning, ACC Shared Workflow

»4 AUTODESK UNIVERSITY
Disclosure or duplication without consent is prohibited



CAD Data Issue Management for Factory Integration M MAGNA

Autodesk Construction Cloud: Fusion Team Integration

ACC Docs Fusion Team

g

Doc

Docs I D
DoC

(Construction Cloud)

FTM

Fusion Team

@

Vault Professional VaUIt PrOfESSionaI
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CAD Data Issue Management for Factory Integration

Autodesk Construction Cloud: Fusion Team Integration

Doc

Docs
(Construction Cloud)

FTM

Fusion Team

@

Vault Professional

Fusion Team to Vault Project Sync

Disclosure or duplication without consent is prohibited

M MAGNA
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CAD Data Issue Management for Factory Integration

Autodesk Construction Cloud: Fusion Team Integration

Doc

Docs
(Construction Cloud)

FTM

Fusion Team

@

Vault Professional

Vault to ACC Docs Project Sync

Disclosure or duplication without consent is prohibited

M MAGNA
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CAD Data Issue Management for Factory Integration

Autodesk Construction Cloud: Fusion Team Integration

Doc

Docs
(Construction Cloud)

FTM

Fusion Team

@

Vault Professional

Set up daily & filtered by NWC files

Disclosure or duplication without consent is prohibited

M MAGNA
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CAD Data Issue Management for Factory Integration M MAGNA

Autodesk Construction Cloud: Fusion Team Integration

accautodest.eu s et e @ - € C e 6 magnaTO autodesk}icom 3 ¢ o @ -

F ACC_Fusion

I boc

Docs
(Construction Cloud)

FT™M

Fusion Team
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CAD Data Issue Management for Factory Integration M MAGNA

Autodesk Construction Cloud: Coordination Space

+ Faster, consistent & traceable communication

Settings

| B
PRO

Model Coordination
(Construction Cloud)

Set up model coordination space
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CAD Data Issue Management for Factory Integration M MAGNA

Autodesk Construction Cloud: Coordination Space

+ Faster, consistent & traceable communication

| B
PRO

Model Coordination
(Construction Cloud)

Select models
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CAD Data Issue Management for Factory Integration M MAGNA

Autodesk Construction Cloud: Coordination Space

+ Faster, consistent & traceable communication

Autodesk Model Coordination X
= C & B ‘accautodeskeu " § 1 158-3a36-4 )-e3332e4bbet 'y a & @ @ -

R\

PRO

Model Coordination
(Construction Cloud)

Review model coordination
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CAD Data Issue Management for Factory Integration M MAGNA

Autodesk Construction Cloud: Coordination Space

+ Faster, consistent & traceable communication

PRO

Model Coordination
(Construction Cloud)

N
Save model view
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CAD Data Issue Management for Factory Integration M MAGNA

Autodesk Construction Cloud: Coordination Space

+ Faster, consistent & traceable communication

| N
MAN

Navisworks
(Model Coordination)

Create coordination model on-premise
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CAD Data Issue Management for Factory Integration M MAGNA

Autodesk Construction Cloud: Coordination Space

+ Faster, consistent & traceable communication

" ced
Ag Home _ Viewpoint _ Review  Animation View  Output _BIM 360 Glue  Render Vault  BiMcolasb [ESTIERNS

Open

| N
MAN

Navisworks
(Model Coordination)

Create coordination model on-premise
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CAD Data Issue Management for Factory Integration M MAGNA

Autodesk Construction Cloud: Coordination Space

+ Faster, consistent & traceable communication

g
B Viewpoint Review  Animation View Output  BIM360Glue Render Vaut  BiMcollsb  Coordination Revito$ @+

Navisworks
(Model Coordination)

Perform clash detection
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CAD Data Issue Management for Factory Integration M MAGNA

Autodesk Construction Cloud: Coordination Space

+ Faster, consistent & traceable communication

MAN

Navisworks
(Model Coordination)

vvvvv s Clshes [ New

T T O XN YN R T T

&y assign J
| Duct vs SafetyFence 01a I New !I.-d!l. C415)-.. 120311 14-04-2022 Hard m—l
+ Create issve.
® Clash2 & w Level § 72 203 4-04-2022 i 487

Vs ou ot Ak i e 4 Lo oo Perform clash detection
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CAD Data Issue Management for Factory Integration M MAGNA

Autodesk Construction Cloud: Coordination Space

+ Faster, consistent & traceable communication

MAN

Navisworks
(Model Coordination)

Create issues from clashes
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CAD Data Issue Management for Factory Integration M MAGNA

Autodesk Construction Cloud: Coordination Space
+ Faster, consistent & traceable communication

Autodesk Model Coordination %X ' ¥

< C @ O nps/acautodeskew/nod ¢ ) g ¢ @ @ -

#8 - Coordination of Round Duct [2149183]

L)
MAN on of

Navisworks
(Model Coordination)

Review issues off-premise
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CAD Data Issue Management for Factory Integration M MAGNA

Autodesk Construction Cloud: Coordination Space

+ Faster, consistent & traceable communication

A Fie - Aot Docs

poc

Docs
(Construction Cloud)

ACC Shared Workflow and Coordination Space
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CAD Data Issue Management for Factory Integration

Autodesk Construction Cloud: Review Process

+ Faster, consistent & traceable communication

I RVT

Revit (RVT, IFC, NWC)

I PRO

Model Coordination
(Construction Cloud)

| N
MAN

Navisworks
(Model Coordination)

Create new solution & set issue in review

Disclosure or duplication without consent is prohibited

M MAGNA
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CAD Data Issue Management for Factory Integration M MAGNA

Autodesk Construction Cloud: Review Process

+ Faster, consistent & traceable communication

RVT

Revit (RVT, IFC, NWC)

I PRO

Model Coordination
(Construction Cloud)

| N
MAN

Navisworks
(Model Coordination)

Create new solution & set issue in review
»2 AUTODESK UNIVERSITY
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CAD Data Issue Management for Factory Integration M MAGNA

Autodesk Construction Cloud: Review Process

+ Faster, consistent & traceable communication

Sl 2 C @ O res/ecaodekodoeves/peomcty/TIS003- 2224 4d-s4-bic) 2c2edSTTpageinde 18oor=-sequenceld # % 8 G 0 @@ -

RVT

Revit (RVT, IFC, NWC)

.59 + POC_Autosens

Review #2 - Issue #11 - Design Solution ready for
Final Review.
Overview

PRO

Model Coordination
(Construction Cloud)

MAN

Navisworks
(Model Coordination)

Submit a review
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CAD Data Issue Management for Factory Integration M MAGNA

Autodesk Construction Cloud: Review Process

+ Faster, consistent & traceable communication

y Autodesk Model Coordination x| AL EEWER T 2 X | [E] Autodesk Design Cofaborstion X | + =

& » G M B  hitpsy/sccautodesk.ew/model/viewer/projects/925d8d69-222¢-474d-a4f6-b2c172c2ed97/model-set/12a6c158-3a38-4¢29-bIS0-e3332e4bbeb3/model: * Q 1§ U Q T @ .

I' RVT

Revit (RVT, IFC, NWC)

| B
PRO

Model Coordination
(Construction Cloud)

MAN

Navisworks
(Model Coordination)

Review changes in ACC Coordinaton Space
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CAD Data Issue Management for Factory Integration M MAGNA

Autodesk Construction Cloud: Review Process

+ Faster, consistent & traceable communication

Clashes - Autodesk Model Coor: X [ 71 El

= R 6 ‘accautodesk.eu % Gl @ .

I R Clashes
RVT

Revit (RVT, IFC, NWC)

I PRO

Model Coordination
(Construction Cloud)

| N
MAN

Navisworks
(Model Coordination)

Check for collisions in ACC (RVT, IFC, DWG)
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CAD Data Issue Management for Factory Integration

Autodesk Construction Cloud: Review Process

+ Faster, consistent & traceable communication

I RVT

Revit (RVT, IFC, NWC)

| B
PRO

Model Coordination
(Construction Cloud)

| N
MAN

Navisworks
(Model Coordination)

=

Autodesk Model Coardination

C R 6

x A

‘accautodeskeu

M MAGNA

Disclosure or duplication without consent is prohibited

Check for collisions in ACC

RVT, IFC, DWG) |

3l @ @ -
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CAD Data Issue Management for Factory Integration

Autodesk Construction Cloud: Review Process

+ Faster, consistent & traceable communication

A ;] » ol d 1
& 2 5 . e

I RVT

Revit (RVT, IFC, NWC)

| B
PRO

Model Coordination
(Construction Cloud)

| N
MAN

Navisworks
(Model Coordination)

Rl Viewpoint  Review  Animation View Output BIM 360Glue Render Vaut  BiMcollab  Coordination  Revizto5 @+

Disclosure or duplication without consent is prohibited
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CAD Data Issue Management for Factory Integration

Autodesk Construction Cloud: Review Process

+ Faster, consistent & traceable communication

I RVT

Revit (RVT, IFC, NWC)

I PRO

Model Coordination
(Construction Cloud)

| N
MAN

Navisworks
(Model Coordination)

A Reviews - Autodesk Docs. x

(o} ‘accautodeskeu

#2 Issue #11 - Design Solutio...

Finish review process

Disclosure or duplication without consent is prohibited
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CAD Data Issue Management for Factory Integration

Coordination vs. Interoperability Model within Revit

Inventor to Revit Inventor to NWC

e Exports sometimes taking far too long to finish e Referencing Inventor files is not a strength of Navisworks, but is

e Keeping the model up to date is too laborious and too difficult to acceptable due to time to finish

trace e Keeping all used Inventor models up to date is a klick on the Update

e Can’t be used in a cloud shared Revit model! button in the Navisworks project

* Needs to be converted into a Revit cloud model each time an update Visual appearance of elements can be easily changed in Navisworks

is available e Good performance of referenced NWC files in Revit
e (Critical due to performance in Revit e NWCfiles aren’t visible in Revit sheets
¢ Needs rework concerning views & levels in Revit e NWCfiles can’'t be used for measurements and dimensions in Revit
e Properties of elements aren’t transferred to Revit e Elements of NWC files can’t be selected or turned off in Revit
e Will enable clash detection for machinery & equipment on ACC e Properties of NWC elements aren’t available within Revit
° Willbe available in sections & views as well as for measuring & —— s and clearance between
dimensioning within Revit Better for workflows concerningc . & equipment design
. : d machinery
. - ilding & infrastructurean
Iding & infrastructure bui
Better for workflows where ?|ements of: tu(; nltafch exactly
and machinery & equipment nee
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CAD Data Issue Management for Factory Integration M MAGNA

Autodesk Fusion Team: Collaboration

+ Data in the center of communication

Digital Twin for Factory Integration
INTERNAL <> EXTERNAL

Autodesk Fusion Team

- Cloud data

- Lightweight CAD and
- Pointcloud data
(as-built & planning)

Disclosure or duplication without consent is prohibited

Data Exchange for Factory Integration
INTERNAL <> EXTERNAL

Autodesk Desktop Connector & Autodesk Fusion Team

= - Cloud data
E - Native CAD and
- Pointcloud data
(as-built & planning)
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CAD Data Issue Management for Factory Integration M MAGNA

Autodesk Fusion Team: Collaboration

+ Data in the center of communication

S cia) o Aaule alda @ b
=

e =
CC_Fusion o @

Fusion Team

<9t p el aelsewn]sE N
Milestones for critical tasks
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CAD Data Issue Management for Factory Integration M MAGNA

Autodesk Fusion Team: Collaboration

+ Data in the center of communication

FTM

Fusion Team

Markups and comments for verification
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CAD Data Issue Management for Factory Integration M MAGNA

Autodesk Fusion Team: Collaboration

+ Data in the center of communication

F ACC,FJSlon RO

FTM

Fusion Team

v I |l el wleo @ 5 & H

Markups and comments for verification
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CAD Data Issue Management for Factory Integration M MAGNA

Autodesk Fusion Team: Collaboration

+ Data in the center of communication

C a o magnaTlLastodeskI60Lcom S ¢ r a @

FTM

Fusion Team

v I |t el wleo @ 5 & H

Versions history and milestones
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CAD Data Issue Management for Factory Integration M MAGNA

Autodesk Fusion Team: Collaboration

+ Data in the center of communication

C a o . T — S ¢ @ @

RO

FTM

Fusion Team

v I |l de|ls wlo @ 5 & =

Versions history and milestones
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CAD Data Issue Management for Factory Integration

Best Practice — Data Flow Summary
+ Faster, consistent & traceable communication

+ Data in the center of communication

&) AutodeskDocs

@) Autodesk Docs
for Building & Infrastructure i iliti

for Production Facilities

Shared Folder = Data for Review
Steel Siructure) Autodesk Vault
neutral (IFC, Professional
Steel Structure)

Revit (RVT,
3 Building Structure)
Revit (RVT,

Building Structure

Work in Progress & Autodesk Model Coordination Work in Progress &
Intermediate Data . . Intermediate Data
§8 Coordination Space

&S ] S

Autodesk Fusion Team
for Machinery & Equipment

Revit (RVT, -
HVAC System) Inventor Factory Inventor Factory Inventor Factory
N (NWC, Conveyor (NWC, Conveyor IAM, Conveyor
Revit (RVT, System) System) Syst.
HVAC System) Y Y ystem)
AutoCAD
(DWG)

M MAGNA

® ©

AutoCAD Factory
(DWG, Conveyor
System)

Inventor Factory

Inventor (Asset, Conveyor)
Factory (Asset,
Safety Fence) @
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The Future of Integrated Factory Model Collaboration

Conclusion

Beneficial Functions & Workflows

ACC (BIM 360)

+ Issue management

* Viewingin a web browser
»  File versioning

+  Shared data drive

«  CAD data comparison

It is a relevant

part!

Navisworks Coordination Add-In

Issue management
Clash detection

Change data visualization (color,

transparency, material)
Properties extraction & reuse

Fusion Team

3D markups & comments
Viewing in a web browser

File versioning

Shared data drive

CAD data comparison
Milestones (lifecycle states)
File dependencies

AnyCAD referencing & viewing
(for major 3 party CAD data,
e.g. CATIA, Solidworks,...)

Vault Professional

3D markups & comments
Viewing in Large Model Viewer
File versioning

Connector to shared data drives
Milestones (Revisions)

File dependencies

AnyCAD referencing & viewing
Library management

Library properties extraction
External data sharing, e.g. a
library (Vault Gateway)

Data standards for properties

M MAGNA

Combination

Issue management

3D markups & comments
Viewing in a web browser

File versioning

Shared data drive

Connector to shared data drives
CAD data comparison
Milestones (lifecycle states)

File dependencies

AnyCAD referencing & viewing
Clash detection

Change data visualization
Properties extraction & reuse
Library management

Library properties extraction
External data sharing, e.g. a library
Data standard for properties
Model coordination

Data backups
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CAD Data Issue Management for Factory Integration M MAGNA

Collaboration: Integrations with 3 party platforms
+ Faster, consistent & traceable communication

«Awetungra [vs |

. BAN 2022-04 --- Liftung - Kollision C-D/34

Doc

Docs
(Construction Cloud)

Cintoo
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CAD Data Issue Management for Factory Integration M MAGNA

Collaboration: Integrations with 3 party platforms

+ Faster, consistent & traceable communication

I D Select your source (3D only) Select your file
Doc

Docs Local hard disk
(Construction Cloud)

Cintoo

B Autodesk BIM 360

Import model (live link with update function)
»2 AUTODESK UNIVERSITY
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CAD Data Issue Management for Factory Integration M MAGNA

Collaboration: Integrations with 3 party platforms

+ Faster, consistent & traceable communication

¢ a8 - o G ¢t 8w

.Cintoo Ombboad  ASmiskbemen My Pojecti  Aches  UsesSPensasions  Calender e o

Docs

(Construction Cloud) Al

L
L]
L]
L]
Ld
o
L3
4
u
E
a
®

Cintoo
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CAD Data Issue Management for Factory Integration M MAGNA

Collaboration: Integrations with 3 party platforms

+ Faster, consistent & traceable communication

C @ o soccmepcom imcHivam VKON S e 3 It @

.Cintoo Dushbcant  Admismeton My Pojcti  Adkies  UsesSPumasions  Cuendsr 0O = & M

Doc

Docs
(Construction Cloud)

Cintoo

Bo
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CAD Data Issue Management for Factory Integration M MAGNA

Collaboration: Integrations with 3 party platforms
+ Faster, consistent & traceable communication

a6 seccrtoccom

‘Cintoo Ouibbownt  Adminisration Achties  Une b Purmasions  Calendar

D
DoC
Docs = DEESEEDl ° ...

(Construction Cloud)

Cintoo

o a
oco000occe0Beooococooll x

Compare with reality
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CAD Data Issue Management for Factory Integration

Workflow & Systems

Current Situation

Job Processor
Visualization

@@
File System
- Iy 'E'ﬁ

CAD Data Visualization

Data Server (Vault) @ —
Magna (DWF, NWD) (Local) Data
Future Situation
CAD Data
Cloud Server @

Autodesk Docs -
=t @’<
CAD Data Visualization
@ |

Data Server (Vault
Magna

Purpose:

Users:

Tools:

Purpose:

Users:

Tools

CAD data viewing

Planners and maintenance operators

@ @ @ @

Vault File System Design Review Navisworks
Professional Freedom

CAD data viewing

» Data in the center of communication

» Performant and unified user experience for data viewing
* Rights & roles management

» 2D/3D model synergy

+ Applicable on mobile devices

* No software installation needed for viewing tasks

Planners and maintenance operators

Vault Desktop Docs Fusion Team
Professional Connector
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CAD Data Issue Management for Factory Integration M MAGNA

Viewing Experience: Comparison between ACC & Fusion Team
+ Performant and unified user experience, no software installation needed, applicable on mobile devices

I & oo e e RIS ARaS Se TAd e B TR adsk wipemea¥IAts fokderit3AcoZjq_0VEQZGGeBPPyuwientityid=um%3Aadsk wipemea%h Adm linesg s ¢ o e @

1

b 1 - ’//
1) T %,/,// W/ ‘
poc g / A///f,‘/%ﬂ /, = —
| S |

Docs
(Construction Cloud)

FTM

Fusion Team

< w4 idl=h Ao 4B
Model measurements in Docs
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CAD Data Issue Management for Factory Integration M MAGNA

Viewing Experience: Comparison between ACC & Fusion Team
+ Performant and unified user experience, no software installation needed, applicable on mobile devices

CcC n o magna70.autodesk360.com u X v § 3 v e @

F Resources

| D
Dpoc

Docs
(Construction Cloud)

FTM

Fusion Team

Model measurements in Fusion Team
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CAD Data Issue Management for Factory Integration M MAGNA

Viewing Experience: Comparison between ACC & Fusion Team
+ Performant and unified user experience, no software installation needed, applicable on mobile devices

C Q A magna70.autodesk360.com 49684 X J 1 X v " 5 eI @ .

F Resources

| D
Dpoc

Docs
(Construction Cloud)

FTM

Fusion Team

‘¥ T 4 a|=h Al B &

Model sectioning in Fusion Team
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CAD Data Issue Management for Factory Integration M MAGNA

Viewing Experience: Comparison between ACC & Fusion Team
+ Performant and unified user experience, no software installation needed, applicable on mobile devices

G @ o m

el a @

‘D
" poc

Docs
(Construction Cloud)

FTM

Fusion Team

< W e dEl=mh A e 4 EE ]
Model sectioning in Docs
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CAD Data Issue Management for Factory Integration M MAGNA

Viewing Experience: Comparison between ACC & Fusion Team
+ Performant and unified user experience, no software installation needed, applicable on mobile devices

C R a6 magna70.autodesk360.com v 3 o a @

F Resources

| D
Dpoc

Docs
(Construction Cloud)

FTM

Fusion Team

’ = ) “d z
File dependencies in Fusion Team
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CAD Data Issue Management for Factory Integration M MAGNA

Viewing Experience: Comparison between ACC & Fusion Team
+ Performant and unified user experience, no software installation needed, applicable on mobile devices

C @ a accautodeskeu & el @ @

&
&
®
1
o
DoC
Docs

(Construction Cloud) |~

FTM

Fusion Team

U © &d1e » oale @8 m
Plan measurements in Docs
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CAD Data Issue Management for Factory Integration M MAGNA

Viewing Experience: Comparison between ACC & Fusion Team
+ Performant and unified user experience, no software installation needed, applicable on mobile devices

M FUSION x -+ - o
€ > C R o /magnaT0.autodesk350.com/g/compare/dX JuOmFie2sud2iweH N ZDpkbS SsaWS YWAIOKFUTHAOIKVEUCXXWDFSMZIY2ZwOWCPv1 = 38 % 3 ¢ a @ -

Doc
T —
Docs
(Construction Cloud)

Modification type

) | @@ | <>

FTM
e L gy

Fusion Team
| Bogen rund segment
Bogen rund Segment
| Bogen rund Segment
| 8ogen rund segment
| Bogen rund Segment

o

W 4 el&lA B o m

Navisworks NWD model comparison
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CAD Data Issue Management for Factory Integration M MAGNA

Viewing Experience: Comparison between ACC & Fusion Team

+ Performant and unified user experience, no software installation needed, applicable on mobile devices

I FUSION = +

« e A B magnaTO.autodesk360.com

Changes 1 a
INFORMATION

‘D |
poc e =

Modification type

Docs
(Construction Cloud)

FTM

Fusion Team

Extrusion$rizs

ExtrusionSi2s

Feld_BS_gerade:1
Feld_BS_gerade:1
Feld_BS_gerade:l

Feld_BS_gerade-1

S 9 4 elnlas @ o nla
Inventor model comparison on Fusion Team
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Viewing Experience: Comparison between ACC & Fusion Team
+ Performant and unified user experience, no software installation needed, applicable on mobile devices

7 Files - Autodesk Docs x| + =

e EETEe—— folderUn fs fold A 5 3 = a @ -

I DoC
Docs

(Construction Cloud)

FTM

Fusion Team

I T
Revit model comparison on Autodesk Docs
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Powered by Autodesk’s Cloud Solutions — Conclusion M MAGNA
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Data in the center of communication

Faster, consistent & traceable
communication

Performant and unified user
experience for data viewing

Including rights & roles management
Applicable in a web browser

No software installation needed for
collaboration & viewing tasks
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