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Learning Objectives
1 Understand the basics of Collaboration for Revit
1 Understand the difference between a central file and a published file
T Learn how to use fALive Reviewo
1 Get afeelforthe LMV (Large Model Viewer) and 3D compare
Description

Work sharing is commonly known by Revit users and is critical when it comes to collaborative
design. Obviously, with collaboration comes communication. The more dispersed teams are, the
more important efficient communication becomes. In this session, we'll discuss how the next-gen
Revit worksharing can help teams to understand design changes, no matter where team members
are. We'll not only look at how designers update their team members about changes, but also
how these changes are communicated to external stakeholders in a controlled way and how we
can visualize these design changes in 3D. Finally, we'll explain how you can collect feedback from
non-Revit users, and how you can create deliverables using Dynamo software. The core of this
process is BIM 360 software, which we'll also briefly discuss.

Speaker(s)

After obtaining his master's degree in engineering, Ives Veelaert was a data management
consultant within the architecture, engineering, and construction (AEC) space for several years.
He has helped set up the data management structure for many companies, including for the
renovation of the European Community building in Brussels. He joined Autodesk, Inc., 10 years
ago and is now helping AEC customers understand the Autodesk EDM (engineering data
management) offering.

L] @veelaei

@' www.linkedin.com/in/ivesveelaert

r‘ Ives.veelaert@autodesk.com

v, Www.autodesk.typepad.com/bimtoolbox/
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Introduction

Worksharing is commonly known by revit users and is a vital part when it comes to collaborative
design. This means users can work on the same design from different workstations.
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or visible in a view, but they can also be allocated to a user, so that the workset is locked to this

person. No two individuals can lock the same object/workset. This is monitored through the central

file, which not only stores all objects, but also manages the element permissions.

Page 2



AUTODESK
AUNIVERSITY

To activate worksets, the following workflow is used:
Create an empty file
This is standard functionality: simply select a template and create a new file.

activate worksets
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Add and modify worksets as required by the project
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Save the central file

Depending on which sharing workflow we want to implement (see below), we save the central file
to the shared location.
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Create local copy

Once the central file has been created, every user, participating in the workflow, then opens the
central file from its location. This will immediately create a local copy, stored in the location,

defined in the revit 6Optionsé dialog box.
i ™
Options ﬁ
General Project template files: The first five project templates will appear as links on the
Recent Files page.
User Interface
+F Mame Path
Graphics = Construction Temn... | CA\ProgramData\Autodeskh TemplatesiUs ..
Hardware Architectural Temp.... C\ProgramDatatAutodesk\ TemplatesiUs ...
+ Structural Template (ChProgramDatatAutodesk TernplatesiUs ...
File Locations : ;
Mechanical Templ... i C\ProgramData\Autodesk) TemplatesiUS ..
Rendering =

Check Spelling

SteeringWheels

ViewCube

Default path for user files:

Ci\Usersiveelaei\Documents

Browse...

Macros

Default path for family template files:

C:'\ProgramData‘AutodeskFamily Templates'English Browse...

Root path for paint douds:
C:\Usersiveelaei\Documents PointClouds

Flaces...

Browse...

QK ][ Cancel ][ Help
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Claim worksets/objects

Users can then claim worksets by going into the
environment:

Worksets ﬁ
Active workset:
Wing 1 = [ Gray Inactive Workset Graphics
Mame Editable Owner Borrowers | Opened | Visible in all « [ MNew
Shared Levels and Grids Mo Yes
ing 1 Yes IvesVeelaert Yes Delete
IWing 2 Mo Paula_White Yes S
ing 3 Mo Greg_Redriguez Yes
Open
[ Close ]
| Editable |
1 | 1] b on Editable
Show:
User-Created [7] Project Standards
[ Families [ views
Ok ] [ Cancel ] [ Help

L

Multiple worksets can be claimed by one user, but no workset can be claimed simultaneously by
two users: as worksets and objects are being claimed, this information is transferred immediately

to the central file.
Similar to the concept of layers in AutoCAD, objects are defined on the active workset:
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Worksets ﬁ
Active workset:
Wing 1 ~ |hEraytmmativa i orkset Graphics
Mame Editable Owner Borrowers | Opened | Visible in all « [ MNew
Shared Levels and Grids iMo Yes
Wing 1 Yes IvesVeelaert Yes Delete
Wing 2 Mo Paula_White Yes S
Wing 3 Mo Greg_Rodriguez Yes
Open
[ Close ]
[ Editable |
1 | L) k lon Editable
Show:
Iser-Created [ Project Standards
[T] Families [ views
QK ] [ Cancel ] [ Help

L

The team is now ready to start designing in this collaborative environment!

In order to leverage the information brought together by the different users, it is essential that we

have a mechanism to upload the i ndi valcangesfromser 6s ¢
everybody elset o an i ndividual 6s woe kdsdeadrn tnh U mda toeura utox
changes occur in this revit network).

In order to do this, two commands have been implemented:

4 Collaborate  View &@ynchronize with Centrald uploads all our changes to the central
3 .
¢ file.

-8 o

%g}rnchmnize Reload dReload Latestd downl oads al | owoéndthaghawse

% with Central = Latest _b_e_en applied to the central fi

f Crr initiated by the other users) to our local copy.

b

One thing to note: when initiating O06Synchronize w

occur before actually committing our own changes to the central file.

Page 7



AUTODESK
AUNIVERSITY

The last thing to clarify is the location of the central file. Within Revit currently three similar
workflows are supported where the only difference is the central storage location:

-Central file: this is the original implementation of worksharing, where the central file is located on
a network drive within the LAN.

-Revit Server: in this configuration, a revit server network (RSN) is installed and implemented,
which allows for geometry caching across a WAN where customers have multiple location.

-Collaboration for Revit (C4R): this is the latest development of collaborative workflows, in which
the central file is stored on the cloud (in a project on a BIM 360 Team Hub).

We can choose which location we want to specify, after activating worksets (using the

6Coll aboratedé button, see ab oroleborate withirryoun retworkdd i al o g
(LAN or RSN) or to @ollaborate using the cloud6(C4R):

Collaborate Iﬁ

You are enabling cellaboration. This will allow multiple pecple to
work on the same Revit model simultaneously.

Bl ¢--5 & ¢--> L]

) O

How would you like to collaborate?

Collaborate within your network

You can collaborate only on a local or wide area network (LAN or
WAM). The model will be converted to a workshared central
model.

Collaborate using the cloud

You can collaborate over any Internet connection. A copy of the
model will become workshared and be uploaded to the project
you select. The original model will remain as a backup.

Which collaboration method should I choose?

QK l [ Cancel

L ~

The biggest advantage of applying the same workflows across these three configurations, is that

Revit users who are accustomed to worksharing, can immediately leverage the new functionality

of C4R without going through extensive training: they will still be using their worksets, they will

still communicate using 6Synchronize with Central
In fact, previously defined workshared files (through a central file or Revit Server) can simply be

opened up and stored on C4R, reaping the benefits of extending their communication to the wider

stakeholder audience (see below).
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We should also mention, as previously stated, the timing when the initial central file is created:

-In the first two implementations (LAN central file and RSN), this is a manual process in which we

specify the location after the initial file is in workshare mode (whenwe 6 r e abl e t o define
-In the case of C4R this is an automatic process: the file becomes workset enabled, gets stored

on C4R in the location specified by the user, after which he automatically receives a local file. The

user can then start defining worksets in his | ocal
these workset changes are committed to the already defined central file in the BIM 360 Team

project.

Access the project data

So why choose C4R over the other setups?

AEC projects become more and more complex (less available domestic space available globally,
higher skyscrapers, more and more infrastructure needed). Therefore, it is clear that
communication within these projects is key. This starts by allowing multiple designers from
different disciplines and different companies to collaborate in near real-time, but also extending
the approved parts of the design to be reviewed by stakeholders downstream in the delivery
process (construction companies, building owners, etc.).

-Using traditional workflows with on-premise solutions, this can be very challenging as the network
needs to be setup so that external parties can access this information (and only this information).
In general, IT divisions are not keen on opening up firewalls, setting up ports that allow information
to go through, etc.

-Besides the practical challenges of configuring the network, within this group of
collaborators/companies, who would be willing to manage all this information from all these
different companies?

-Another complexity when using on-premise solutions, is that the combination of collaborators
changes from one project to the other, so aside from the practical and legal aspects, managing
different projects would be a task in its own right.

To cut a long story short, having configurations that change from project to project, allowing
different users into specific projects in a secure way, means cloud solutions are the logical choice
to consider.

As C4R is revit cloud-based worksharing, we can apply the same workflows as before (see
above), without the need to go through an elaborate process of configuring firewalls and ports,
define VPN tunnels between locations, etc.

Using C4R means assigning the entitlements to the different users, setting up the cloud-based
project (seebelow)and t heydére good to go.

One other major difference with the on-premise solutions, is that the cloud storage environment

(BIM 360 Team) comes with some additional benefits, all based on the capability of viewing

information directly in the cloud.

Because BIM 360 Team is a project-based collaborative platform, it comes with a viewer (the
iLarMpea e | Vi ewer 6 or LMV) that c ade ramge of file<foenthts t o0 v i s
(and not only Autodesk fileformats).
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In other words: C4R is the design entry point to a cloud-based collaborative workflow, in which
we can extend our workflows to non-designers. All that is needed for those down-stream users,
is access to a BIM 360 Team project. They can then provide feedback without the need for
Revit/DWG TrueView, Design Review or even Acrobat Reader: Data can simply be viewed and
marked-up online (through a web-interface or even a mobile device), so that the designers can
consume the information and update their design, resulting in faster and more efficient design-
cycles.

Firm A

Madrid LAN

B AUTODESK' BIM 360" TEAM

Enhance communication

Communication between stakeholders becomes more challenging as the group grows in
numbers.and becomes more and more geographically dispersed:

In the case of LAN based worksharing, chances are the designers sit in the same office and even
in the same room.
When using Revit Server, they will all still be working for the same company, but maybe located
on different sites.

By allowing different companies to connect using
stakeholders are located. S o , itds pr ob a btha somea(nast?)ofahe designarsne
havendt even met.

To provide a means of exchanging information, C4Rcome s wi t h a t ool <called o0C
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Not only is this is a text based exchange tool for the different designers to communicate with one
another, it is also directly integrated into the worksharing workflow of C4R, meaning that designers
get notified when changes occur in the models.

This is indicated in the dialog box by the
occurs.

R Communicator l = | |_—$__"h]

Fa S |le—— &

— e I T A T T,

Also, this can be traced in the audit trail, as Communicator tracks all actions and communications.
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Furthermore, Communicator has been built to facilitate interaction between the designers. Without
going into detail, here is some of the functionality provided by Communicator:

-communicate screenshots

-send text to any project or any individual users

-sendanemai | t o any projectds members

-search for users

-view usersd status (available, busy)
-view model ds sync activity
-view projectds sync activity (all model s)

Lastly, when it comes to placing requests to relinquish objects and worksets, this is passed on
through the Cloud Interface as well, so that object owners get immediate notification.

R EditinaEeoucct Rocoiuad [z [%
4+ Model:
Element: Walls : Walls ; Basic Wall : G25-Wall-
Ext340

Requested by:

Message: Ancther user requests your
permission to edit these elements

Show | [ Grant | [ Deny

BIM 360 Team Setup

Webve already explained the concept of Revit Work:
using the cloud as the exchange interface.

So the first thing to do, before using Revit and C4R, is to make sure we have a location in the
cloud where we can store this information.

This is done through the setup of a project within a BIM 360 Team environment.

Essentially, the steps are:
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Create a project:

Team Collaboration

Name ¥

Create Your New Project

I Project Name(required) I You have 21 characters left

Upload
Your Own

ggmw

‘ Cancel Create Project
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Define the Project Type

C 41 —
Settings

Project Type

This setting determines who can view your project and access its data.

Open

—————————

This defines who can view the project without actually being invited into it.

We differentiate between Team Members and Project Contributors:

-Team Members are usually part of the company that manages the BIM 360 Team Hub.
Essentially the Project Type only applies to BIM 360 Team Members of the Hub to which
this new project belongs.

-Project Contributors can only view the projects to which they are invited. Usually these
are external users. So, by not allowing Project Contributors, we are keeping the project
internal to the company, no matter what the type of the project is (Open, Closed or Secret).
Choosing between the different project types defines how easy it is to join a project:
-Open: All team members can view this project in the list and can choose to join it. Open

projects are, by definition, internal only. Project Contributors have been de-activated.
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-Closed: All team members can view this project in the list, but when joining, they
have to be approved.

-Secret: These projects are invisible. Collaborators on such a project need to be
invited.

Add users to the project

Who do you want to invite to this project?

Email addresses or names of the people you'd like to invite(required) roLe ©
Tom Anderson ¥ Viewer v
Editor

(Don't use mailing lists.)

Project Contributors are allowed in this Project

Users you invite will be invited as Project Contributors into this hub.

Cance Send Invitations

On a project level, BIM 360 Team comes with 3 roles:

-Viewer: can consult the information within a project and comment on it.

-Editor: Viewer rights + start a Live Review, modify data, invite users and share a link to

a document.

-Project Admin: Editor rights + review and allow/deny invited users, definreus er s 6 access
level and define the project settings.
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PROJECT ACCESS LEVELS

_ _ Project

Viewer Editor o
Admin

View

Files{online), folders, comments{view and v v v

post) and people

Discussions & Calendar v v v

Access to conversations and events

Get Link and Live Review

Get link for shared files and initiate live v v

review

Edit, Upload, Download v v

Copy, move, rename and delete files/folder

Manage Sharing

Enable and set public sharing, invite others v v

to project

Project Admin

Project settings, approve people in project, v

set access levels

As Revit designers are updating information (locally, but also on the central file), they need to be

at least an editor within the project.

Depending on the role of consultants that give feedback on the design (not designers
themselves), their assigned role may vary, but usually these personas wi | | be &6Viewerd
project.

As a last note on BIM 360 Team, cloud based projects are indeed the single source of truth for all

files and communication to the design of a project, which means BIM 360 Team is much more

than just the storage |l ocation of revit workshared
of using BIM 360 Team:

-Flexible folder structure according to project standards

-LMV, capable of viewing more than just revit files

-History (versioning) on any managed file

-Activity log

-Wiki pages to setup standards, etc.

-Discussions to participate in communication on specific topics
-3D Compare

-Live Review between multiple stakeholders

-Project Calendar

-Mobile apps to consult information remotely
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C4R Initialization

As we now have a BIM 360 Team Project, we can setup a revit file to be hosted in the cloud.

Webve already mentioned the fprloeceslsettdos cgroe a ther oau gwh
point of view.

Create an empty revit file

Any Template or empty rvt file will do:

Resources

AUTODESK
REVIT
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Save the file locally
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