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Safe Harbor Statement

We may make forward-looking statements regarding planned or future development efforts for our existing or new products and services and statements regarding our
strategic priorities. These statements are not intended to be a promise or guarantee of business results, future availability of products, services or features but merely
reflect our current plans and are based on factors currently known to us. These planned and future development efforts may change without notice. Purchasing and
investment decisions should not be made based upon reliance on these statements.

A discussion of factors that may affect future results is contained in our most recent Form 10-K and Form 10-Q filings available at www.sec.gov, including descriptions
of the risk factors that may impact us and the forward-looking statements made in these presentations. Autodesk assumes no obligation to update these forward-
looking statements to reflect events that occur or circumstances that exist or change after the date on which they were made. If this presentation is reviewed after the
date the statements are made, these statements may no longer contain current or accurate information.

This presentation also contains information, opinions and data supplied by third parties and Autodesk assumes no responsibility for the accuracy or completeness of
such information, opinions or data, and shall not be liable for any decisions made based upon reliance on any such information, opinions or data.

Autodesk’s partners frequently compete against each other in the marketplace, and it is critically important that all participants in this meeting observe all requirements
of antitrust laws and other laws regarding unfair competition. Autodesk’s long insistence upon full compliance with all legal requirements in the antitrust field has not
been based solely on the desire to stay within the bounds of the law, but also on the conviction that the preservation of a free and vigorous competitive economy is
essential to the welfare of our business and that of our partners, the markets they serve, and the countries in which they operate. It is against the policy of Autodesk to
sponsor, encourage or tolerate any discussion or communication among any of its partners concerning past, present or future prices, pricing policies, bids, discounts,
promotions, terms or conditions of sale, choice of customers, territorial markets, quotas, inventory, allocation of markets, products or services, boycotts and refusals to
deal, or any proprietary or confidential information. Communication of this type should not occur, whether written, oral, formal, informal, or “off the record.” All
discussion at this meeting should be strictly limited to presentation topics.

PLEASE NOTE: AU content is proprietary. Do Not Copy, Post or Distribute without expressed permission.
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Agenda

Solving the clash between Model Coordination and Navisworks

e Model Coordination and/or Navisworks
e Clash avoidance
e Clash standards and processes

e Reporting and dashboarding
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Functionality overlap

Model Coordination and Navisworks

> N & =

Model Model Viewer *Issues Clash Reporting
Federation Detection
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Combinations of how we use the tools today

Model Coordination, Navisworks or Model Coordination + Navisworks?

@8 Model Coordination ﬁg,-{gvgfg(
Model Coordination Navisworks Standalone
Standalone without BIM 360/ACC

(aka old school Navisworks)

&8 Model Coordination
+

AUTODESK
Navisworks

Model Coordination +
Navisworks
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How we decide what tool combinations to use?

Features overlap, what key drivers are there in the decision on which tool

combinations to use?

&)

Size and
complexity

(What are the sizes of models, file
formats and quantity of models? Are
there lots of project stakeholders?)

£ 77

Reporting &
dashboarding
requirements

(Does the team or client want
reporting and dashboarding? How
detailed does this need to be?)

o7e

Need for
Customizability

(Does the team need to customise

things permanently and use pre-set
templates with; Clash Rules, Clash
tests, Search Sets and Tolerances?)

(PN
N

Team Setup

(Roles & responsibilities - Who will
do the clash detection?

(Skills - Does the skills level of the
team require a low-tech or higher-
tech solution?)

(Licensing - Does the team have
the required licensing needed?)
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Projects — Complexity grading

These are the types of projects we have been using these tools on recently!

Type of project Complexity Score (Models/Project) Project Clash Requirements

School South Africa

Museum Middle East High High
Shopping Center Middle East High High
Shopping Center Middle East Med High
Pumpstations Middle East Low Low
Treatment Plant Canada High High
Mixed Use Middle East High High
Data Center South Africa High High

No cloud tools allowed...
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Project — Basic vs complicated

Tool combinations, model federation techniques and clash tools

Tool Combinations

Basic v
Complicated

Very Complicated with

conditions

(Integrated approach is not
practical)
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What causes a clash?

Top reasons why clashes occur!

»
I.
Q Modeler

C I a,S h Inexperience

Scope
Misalignment
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Modeler techniques for clash avoidance

What we consider to be our top techniques to drive clash avoidance habits

e Service zone modelled in the 3D ‘massing’
and then defined and documented in 2D

e Dynamic use of section box tool in Revit or
add-ins like COINS (No 15t person option in
Revit ®)

e MEP live linking

e Model segregation

e Screen setup — to drive improved spatial
awareness
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Screen setup

We recently did a ‘screen selfie’ exercise with team members. We asked ourselves can
screen setup influence a modelers effectiveness to avoid clashes!
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Each screen has a theme

Each screen has a theme was common throughout!

Revit Tabs vs
tiled views

Reference Modelling Tools and files
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Modelling and coordination models

This is what | was hoping to see!

A CBISTRWalls vs C&1 Moch_HUAZ Major Dusting o Wm0 begfembs L 12300
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Tools and viewer /
coordination tool
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Multiple desktop configurations

One of our more advanced modelers had not 1 but 3 setups!
Desktop 1 — Communication

etp 2 — I\/Ioelikg_van_d drawmg

“Using Windows Task View = \
to customise desktops daily.” ‘ R \ :
' o | e
Desktop 3 — Coordination and modelling
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Clash
Standards &
Processes



Setup of BIM 360/ACC & Information flow

Information Standards (ISO 19650) and information flow!

BIM 360/ACC .
Model flow between modules Shared Published

Review
workdlow
Shared Revit/C
WIP Revit/C3D models > ‘““r‘:‘:zs ce P transmittal to dient
-« —— for review
Arc WIP Master
[ B
Mastar
NWD i :
Design Package and share LA Review shared madels
Collaboration own reviswed models before consuming ¢

Set coordination Set coordination space
Model | foroverall snared
s e discipling, container models appended to
space for WIP NWFs master NWF
Power Bl Connectzd to WIP Camnacted to master
Dashboards NWFs NWF ¢

*This diagram is not intended to be read in series, best reviewed with animations switched on.
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Setup of clash detection standard

|dentification of key focus areas, then embedding new features and thinking!

06 Reporting 01 Accessing Federated
Only using master NWF Models
Live dashboards Master NWF model
Project stage dependent WIP NWF team models

05 Clash Resolution CIashCDeItectlon 02 Clash Detection Tests
WIP models and custom tests ycle By priority views

Weekly inspections by disciplines Model vs model

04 Team Engagement 03 Clash Grouping
Explain ownership By element and ID
Encourage early adoption Determined by team
Clustering
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Our current clash detection process

This is our current clash detection process for more ‘complicated’ projects!

Weekly inter- Milestone

Clash Detection Workflow Diagram Initial dlash setup

discipline cycle submission

Steps executed by Roles

Model federation Clash test setup,
BIM Manager setup (master NWF, #{ run and group
WIP NWF) clashes

Master Run and group export results to
NWF clashes dashboard

Issue NWD to client

Handover WIP NWF
to discipline teams

Design Review dashboard Host iner-discipline Are models
Manager/Lead results. Determine [—— coordination/clash |—— N
D o . N ready for issue?
Designer any critical actions meeting
No Yes
Discipline Access WIP NWF for Host coord.\ntalo.n/ ‘Are models ready’ . Incorporate design Update clash status
. . clash meeting with . Attend meeting .
Design Lead review A forissue? changes in NWF '
your own discipline H

Discipline BIM Package and share

models

Update WIP clashes Attend meeting Attend meeting

Coordinator

Publish latest " »
Modeller models Attend meeting Update WIP models
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Lessons learnt

Lessons learnt so far with Model Coordination and Navisworks!

e Publish times can take a while, so allow for this in
your process

e *Do not publish sheets if not completely essential '
(It takes longer)

e Turn off clashes in Model Coordination if you are
using Navisworks for clash detection
(It takes longer)
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Reporting &
Dashboarding

to make the clash process much
more productive



Data export options

® |n-Product Reporting
. »4 AUTODESK
o Issue Reports Construction Cloud
o Data Connector aypvs

o Insight U

e Autodesk Forge
o Individual services APl & .2 AuTODESK

Forge
o Data Connector API &

AUTODESK

e Export from Navisworks 2 Navisworks

—> No Code

Y1» No Code-Low Code

{5+ High Code
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Before we get to data connector...

AUTODESK
BIM 360

No option to import issues

Reference options are limited

Not possible to Publish/Unpublish Issues

Not possible to delete issues

No customization is possible

»4 AUTODESK
Construction Cloud

Bulk Import issues using excel sheets

Add additional references to the issues can be added

Publish/Unpublish Issues
Issues can be deleted

Customize company logo in reports
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In-product reporting
Data Connector

Data connector allows project administrators
and members to extract data from projects
by running or scheduling data extractions.
Requires Executive Overview access.

LY

CSV Download (on demand/schedule)
(’\
<

Connect to Microsoft® Power BI (Live sync)

Account-level Insights Project-level Insights
»4 AUTODESK Forge Data Connector APl available
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In-product reporting
Data Connector

A=COM »2 AUTODESK
e Overview of issues across all T  Issues by Status . [lsuesbyMonth
projects in the account 2098 S
Open Issues o ﬁ h
* Visualization for Issues by 299 . . -
company, type and status . —_——
Answered Issues LETrAY S \ . ¥ o S
¢ Timeline of creation date with status 30 Issues by Company
Closed Issues oM e Issues by Type
type @ tior Jesign @ Observation @Safety @ QAQ
¢ Filters to select project, type, 1672

company, etc.

e Live PowerBi Integration
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Autodesk Forge

APIs
=] el X ) @
Authentication Data Management Data Visualization ~ Design Automation Model Derivative
Premium Reporting Reality Capture Data Exchange Viewer SDK Fusion Data

@)

ACC APIs

]

BIM 360 APIs

App Store

Developer Ecosystem

Forge Portal

Forge Data

Account Admin

Model Coordination

Issues

..and a lot more!
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Autodesk Forge
Model Coordination APIs

o
e Proof of concept dashboard to A=COM D:iverinza Clash Detection Report - Overview 0173510001 152 P

provide an overview of clashes in
the selected project

Project Manager Structure Architecture Civil Infrastructure Plumbing Works

* Visualization for Clash progress, ) Coshes =Assigned i  lshes =Clsed lshes —Peci © @Resived Clshes @Pecing Csh

distribution, categories and _//\—’/4/
resolved clashes vs. total e I“IIIIII“IIII""IIII

e Timeline of clashes with status

Month

¢ Filters to select project, type, :

company, rOleS, etc. II
Gbllllll.

e Realtime Integration & scheduled
update

26K

OK 34K
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Export-Import

Export from Navisworks

PROJECT CLASH DETECTION REPORT -

OVERVIEW cLAsH Last Refresh Date

MP4

A:COM m::r‘i,m OVERALL CLASH DETECTION REPORT -

DISCIPLINE

Clash Distribution

4 o o000 o el
«

Trend of clashes to provide
insights on coordination

Detailed clash information by
package and discipline

Clashes distributed by status and
priority level

Created using NWF export and

refreshing data is a manual
process
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Export-Import
Export from Navisworks

Team 1

Save to
> > SharePoint

Team 2

I ; Save to
‘ ‘ SharePoint

Team 3

Save to
—> —> SharePoint

Federate XML
gl data into Excel
(on SharePoint)

.rm Power BI

Publish to PowerBi
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Dashboarding lessons
Lessons learned with dashboards!

A\

e Beware of the danger of chasing numbers and losing focus on design coordination

Have a plan around what you want to dashboard

Project insights with minimal human effort
Transparency — Cannot hide

Can drive positive team engagement
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Improvements with tools

Things we would still like to see improved with tools; product team please listen up ©

We need:

e A truly multi-user environment for clash and
clash status updates

e AUl revamp, Navisworks is not sexy anymore
compared to other solutions on the market @
(Should there be a new desktop-based tool?) I I

e Revit could handle Publish View setting better

e Better OOTB dashboards
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