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Evolution of Computer-Aided Design (1)

— development of descriptive geometry in the 16th and 17th
centuries

— creation of engineering drawings changed very little until after
World War |l

— 1950s, development of real-time computing, particularly at MIT

* The Fathers of CAD

« largely credited with setting the stage for what we know today as CAD

— Patrick Hanratty: “the Father of CADD/CAM”
« 1957, GE, PRONTO (Program for Numerical Tooling Operations): first
commercial CNC programming system
— lvan Sutherland

* 1962, Ph.D. thesis at MIT “Sketchpad, A Man-Machine Graphical
Communication System”: first graphical user interface

(Dec 1, 2010)
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Evolution of Computer-Aided Design (2)

— 1960s
« first digitizer (from Auto-trol)

« DAC-1: first production interactive graphics manufacturing system
« Commercialization: SDRC, Evans & Sutherland, Applicon,
Computervision, M&S Computing

— 1970s: 2D — 3D

» Ken Versprille: invention of NURBS for his Ph.D. thesis, basis of
modern 3D curve and surface modeling

« Alan Grayer, Charles Lang, and lan Braid: PADL (Part and
Assembly Description Language) solid modeler

— Early ‘80s
« emergence of UNIX workstations: commercial CAD systems like
CATIA showing up in aerospace, automotive, and other industries

* introduction of the first IBM PC in 1981: Autodesk/AutoCAD(1983),
first significant CAD program for the IBM PC
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Evolution of Computer-Aided Design (3)

 The CAD Revolution
— AutoCAD: deliver 80% of the functionality of the other CAD
programs of the day, for 20% of their cost (still largely 2D)

— 1987, Pro/ENGINEER, CAD program based on solid
geometry and feature-based parametric techniques for
defining parts and assemblies

— 3D modeling kernels, most notably ACIS and Parasolids

 basis for other history-based parametric CAD programs

— 1995, SolidWorks — Solid Edge, Inventor, and others

« first significant solid modeler for Windows
— many of the original CAD developers from the 1960s

acquired by newer companies and a consolidation of the
industry into four main players

» Autodesk, Dassault Systémes (which acquired SolidWorks in
1997), PTC, and UGS (now Siemens PLM)
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Evolution of Computer-Aided Design (4)

« CAD Today, CAD Tomorrow

— improvements in modeling, incorporation of analysis, and
management of the products we create, from conception and
engineering to manufacturing, sales, and maintenance (PLM,
product lifecycle management)

— "Engineers and designers are being asked to create more,
faster, and with higher quality”

— (Siemens PLM) combines the precision and control of feature-
based design with the speed and flexibility of explicit modeling

— (PTC) ease-of-use, interoperability, and assembly management
problems with CAD

— (Autodesk) new, very friendly, very interactive interfaces,
embedded simulation, and the cloud
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The Calma Digitizer workstation, introduced in 1965,
allowed coordinate data to be entered and turned
into computer-readable data.

PTC Creo, the company’s new product line
scheduled for 2011, will deliver task-
specific applets (2D design, 3D parametric
design, rendering, analysis, and more), an
approach that’s closer to Apple iPad and
iIPhone applications than to traditional CAD.

The famous AutoCAD sample nozzle
drawing was created by Don Strimbu
with AutoCAD 2.18.
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CAD in Automotive

« 1950s / General Motors
— using Graphic Display System
— DAC-1 for prototype of a CAD system

— INCA for NC processing for Master Model
— CADANCE(70s), CGS(80s) + commercial soft

* 1970s and 80s / in-house CAD System
— Nissan / CAD-Il, CAD-Il & GNC / Mazda
— Integrated CAD/CAM / Toyota

« 1990s / Commercial CAD Software
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CAD in Aerospace

* 1960s and 1970s
— CADAM / Lockeed for NC tape
— CADD / McDonnell-Douglass
— CATIA / Dassault
— ICAM Project in USAF

« 1980s / Standardization
— Network by CIIN
— IGES(Initial Graphic Exchange Specification) Format

« 1990s / New Standardization
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7| A& CAD (H|Z7+CAD)

2D CAD
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CAD Software Revenue

CAD Software Revenue

Worldwide, in millions of U.S. $
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CAD Company Market Share (2011—2014)

CAD Company Market Shares

— (by revenue)
CAD Company Market Share "2%

Other

%

Market share for the major CAD companies in 2011. (Source: Jon Peddie Research)

Trend: cloud computing, mobile devices, and virtualization
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CAD

Autodesk
(NASDAQ: ADSK)

Dassault Systéms
(Euronext: DSY)

Siemens PLM
Software
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(NASDAQ: PMTC)

Bently Systems
Intergraph
Aveva (UK)

Nemetscheck (DE)

3XI& CAD Software
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Autodesk Product Design
Suite

CATIA
SolidWorks
NX

Solid Edge
Creo (Pro/ENGINEER)

MicroStation
Process, Power & Marine

Plant/Marine/Enterprise
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Vectorworks Designer
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CATIA (1)

 Dassault Aviation

— How can we define, with the computer, the shape of airplane, which
is the input to aerodynamic analysis?

— 1977~1980, development of CATI (Computer Aided Tri-dimensional
Interactive application) — CATIA, four software engineers

— Internally keeping or new business?
 CADAM(«Lockheed Aircraft)
 CALMA(—McDonnell Douglas Aircraft)
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CAD

CATIA (2)

« Dassault Systemes

July 1981, 50/50 revenue share agreement with IBM
President: Francis Bernard, 20 engineers, first customer: Honda

Business transformation rather than 2D CAD/CAM solution
» “arevolutionary new way to design and manufacture”

1986, great success with Boeing

Mainframe — UNIX based workstations (late 80’s) — PCs with
Windows (late 90’s)

1995~, President: Bernard Charles

2009, acquire the IBM sales force, 15+ acquisitions, 8000+
employees, 100,000+ customers, 1,252 m€ revenue

2000, PLM (Product Life Cycle Management): DELMIA,
ENOVIA, SIMULIA, SolidWorks, 3DVIA
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xQ oY = (1)

 DXF (Drawing Exchange Format)
— CAD S/IWQ|| A Af ot EHOo| I O ascii/binary
— CADEHO| HEHW3O| 7| 2EHET
— 2Xr3 S 3K =¥ = HEH HO|HE MY
— AutoCADQO| AO|HHM™ 7t9o| 4|0 = =t2 B o2 HH™
— W& ArZO] S0 &[0 =2 CADXN|EUHAM F=
— Header/classes/tables/blocks/entities/objects/end of file
« DWG
— AutoCADQO| HZF 2ty Al binary
« IGES (Initial Graphics Exchange Specification)
— 0|F CAD?! OOl B W 20| ArEot= S & ol
— ANSIZH X8, ArsAitit s SHLE A28 MArE
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CAD

= 0t =W (2)

« STEP (Standard for the Exchange of Product model
data): ISO 10303

Industrial automation systems and integration — Product data
representation and exchange

ARETH S & s SYHE Holeo B L ng 72
S8 AL o ESHK| e GALE HF0f &t 2= O
O|HE 7|=dt= WS Mad =5
CAD/CAM/CAE/PDM/EDM 2| A|AEIN| A G|O|H =]
AR 7| A2 APE R 2 AE4/H 2= | O] H

ISO 7| =2 & 2| TC 184 (Technical Industrial automation
systems and integration)2| £ 12| SC4(Industrial data)0j| A
Ml B2
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=2 It U (3)

2= | 08 Il & &
zaigel  STEP *.stp, *.step
o IGES * igs, *.iges
At odzl Parasolid * x4 xmt_txt, *.x_b, *.xmt_bin
HEE  ACIS * sat, *.sab, *.asat, *.asab
CATIA V5 *.CATPart, *.CATProduct, *.CGR
CATIA V4 *.model, *.exp, *.session
AR UG/NX *.prt
3D CAD Creo/Parametric *.ptr, *fasm
A SolidWorks *.sldprt, *.sldasm
Solid Edge *X 5. x b

Inventor Part/Assembly *.ipt, *.iam
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CAD

GrabCAD
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https://grabcad.com

GrabCAD helps mechanical engineers build

great products faster

GrabCAD Workbench

The free and easy way 10 manage and
share your CAD files.

Workbench is a CAD collaboration solution that
accelerates product development by making it easy for
engineers to manage files and engage partners in the
design process

USED BY THOUSANDS OF COMPANIES
Sign up for Workbench A
'@w pebble  myERsey
See Workbench overview -

TIFEANY&CO.  JATCR MISELU
JAT

GrabCAD Community ol - @
Free CAD models from more than - - “ b 4 _f;ﬁ L.
1 million engineers = el I ] -

No need to reinvent the wheel! Someone else has solved
that CAD problem or designed that boit. The GrabCAD
Library has the models and knowdedge you need in the

a |
workd’s largest collection of free CAD files. s e A

820,000+ free CAD models

Browse frée CAD Ibrary
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GrabCAD Workbench
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GrabCAD Challenge (GEAH)
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GrabCAD Challenge (GEAI 2 22Z 1)
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