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Safe Harbor Statement

During the course of this presentation, we may make statements regarding future events and/or statements regarding
planned or future development efforts for our existing or new products and services. We wish to caution you that
such statements reflect our current expectations, estimates and assumptions based on factors currently known to us
and that actual events or results could differ materially. Also, these statements are not intended to be a promise or
guarantee of future delivery of products, services or features but merely reflect our current plans, which may change.

Purchasing decisions should not be made based upon reliance on these statements. The statements made in this
presentation are being made as of the time and date of its live presentation. We do not assume any obligation to
update any statements we make to reflect events that occur or circumstances that exist after the date of this
presentation.
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Is there genuine value in keeping and
preparing 3D records?




Many reasons to preserve models of our heritage

e.g. Meet obligations to Reduce Global Greenhouse Emissions

= Approximately two-thirds of the building area that
exists today will still exist in 2050.

= 40% of Global Greenhouse emissions are from Global CO, Emissions by Sector
buildings. Bt
6%

= Renovations affect only ¥2-1% of the building stock

Building
annually. Operations
Transportation 28%
23%

= This needs to increase to meet emissions reduction
targets set by the Paris Agreement.

= Records of most buildings are limited or non-existent

Building
Materials &
Construction
11%
(Core and Shell)

Source: 32%
Global Alliance for Buildings and Construction.
2018 GLOBAL STATUS REPORT.



Demand for retaining 3D/BIM records Is increasing

BIM —

Building Information Modelling

= Hackett Report — Building a Safer Future

= Transparency of information and audit trail

...through the life cycle of a building from
planning to occupation and maintenance

...creation of a digital record ...from initial
design through to construction and

changes that occur throughout occupation

= |SO 19650 Family of standards

Focus on importance of clear Information
Reguirements for Lifecycle of built assets

Defines Information Management
processes for using BIM in projects

Building a Safer Future
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What is possible to prepare, share and store
today?
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DOCUMENTATION OPTIMIZATION
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Capture reality and create new 3D models









Smithsonian Institute — 3D project

Freer Gallery of Art | Cosmological Buddha

. Smlthsonlan | Digitization Program Ofhice | 3D Lab




Smithsonian Institute — 3D project

Apollo 11 Command Module Columbia 1969 https://3d.si.edu/
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Autodesk supports preparing, sharing and
storage of more than just CAD and models




Managing the Project and the Information

Forge and the BIM 360 Platform

..|I| Construction Enterprise Integration & Insight (1Q)

Field
Management

BIM 360 Design VDC /BIM Project Cost Planning & Layout &
Workflow Collaboration Management Management Management Scheduling Verification Operations
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Common Data Environment (CDE)

Foundation Services

Building

Modules
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Access Big Data Transfer Service Derivative Translate Machine Event
Control Platform Avoidance Message Bus Service Learning Services
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Data Interoperability .LA). assemble
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Interoperability Fundamentals
File exchange between products




Backwards Compatibility

Is this an issue?

Like other software vendors we encourage users to upgrade to the latest versions for
new features, security and general software support

AutoCAD can save back down to DXF12; AutoCAD does convert objects to make them
readable in such old releases of AutoCAD so there will be some losses.

Models in newer Revit versions can be used in an older release by saving to IFC/DWG

If the need is only to view a model, best answer is to upload to a Cloud Viewer



Forward Compatibility

Is this the real question?
DWoG files can be opened using any AutoCAD of the same version number or later.

Revit automatically upgrades older version data to the current version when opening.
Autodesk’s Free online viewer can View 2D and 3D designs in 50+ file formats.
Autodesk A360 mobile app can also view 50+ formats.

Viewing Old 3D files is NOT a problem for industry standard software



Autodesk and Interoperability

www.autodesk.com/interoperability

1988 Autodesk introduces DXF as an open CAD exchange format

1 9 9 6 Founding member of International Alliance for Interoperability '
(which became buildingSMART)

20 11 Autodesk is first software vendor to offer an open source IFC
import/export tool (Revit)

2 O 1 3 Revit 2014 amongst first BIM software tools to support IFC4

RESSOURCEN LENTER

20 1 6 IFC-Support for Inventor using the Revit IFC engine



IFC Bridge in Forge PoC — Technical University of Munich
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We support Standards wherever we can

e

u

example selected Autodesk Built Environment Products

o £
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Exchange Standard = 2 5 B
COBie = [7] ~ -
IFC 2x3 1SO 16739 1 = = 1 = ~ 1 h ~ ~
IFC4 71 = P
gbXML & 7]
ISO 15926 = ~
LandXML 1 [~ 1 ~]
ISTEP ISO 10303 [~] = 1 [~] [~] [~]
CityGML ~
\WFS N N N
WMS N N N
IGES 3 1 =
FBX 1 0 [7] 1 1 [~ [~
CIS/2 1 [~] ~
DWF (x) 1 i 1 1 [7] 1 1 i 1 1 [7] [71 N
DWG 1 1 1 1 1 1 N 1 1 N N N
DGN 3 1 1 3 N 1 1
csv/xml 1 0 1 [] 1 N 0 1
SQL 1 1 1 1
E57 (point clouds) N N N N N N N N N 1 N
STL = ] L N
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ISO 19115/19130 1 1
RVT = = = 1 1 = N = 1 N N N
SKP N N N N = N N N = N N N
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Direct integration with 3" parties
Autodesk — ESRI partnership
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HS2 — Imperative to be Neutral and Future Proofed

Autodesk Consulting Multi-Vendor Data Study



HS2 — Multiple Data Exchange Formats by Activity

BIM Compatible formats useful today and in future, supported by many vendors

Information Item Type

Exchange Format

CAD Technical Products DGN, v8 DWG, RVT

CAD Technical Product Outputs PDF

Graphical Information Models IFC, iDGN, NWF, NWD, 3D PDF
Asset Data / Asset Information Files JSON, XML, IFCXML, COBie
SHP, ArcGIS (GDB)

Raster Data TIFF

Survey Data (Geological) AGS, gINT, DGN, DWG

Survey Data (Point Cloud) POD, E57

AVl L T R T (e RYE e EL T IE S e T (=R i [ Mliicrosoft Office, PDF, HTML

Other Documents Microsoft Office, PDF, HTML



Closing thoughts




Preserving 3D Models

Key considerations

= |tis critical to first understand the Information Requirements
= applying the ISO 19650 standard is a good consideration

= Understand the information you currently access and where 3D models and/or BIM is used
= Examine how you host data — are your systems capable of holding and viewing models?

= For new projects or renovations, ask for models in formats that can be of use today and
tomorrow such as commonly used native formats and appropriate open formats

= Keep your viewing (and editing) software up to date
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