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CAD AND PLM STRATEGY FOR PTC CREO ELEMENTS/DIRECT g E\/

WORX 15
Development Strategy @ @\
| PTC

PLM loT

Focus:

Windchill Integration-Options CAD
WGM Enhancements b

Migration capabilities

— m@“" Focus:
PTC CE/D e\ G\Op Direct modeling capabilities on
Model %‘\0 D the PTC Creo platform and PTC
Manager & S“a’&e Creo common data model
Drawing

Manager Full data upwards compatibility of

PTC Creo Elements/Direct data

PTC CE/D
(Modeling &

Drafting)
1l
LIV

Available now, environment enhanced & supported per Roadmap
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DIRECT MODELING IN PTC CREO NV

WORX
Strategy: Expansion of direct modeling capabilities on the Creo platform ' \

4 PTC Creo Flexible Modeling )
Extension to PTC Creo Parametric

P . | Direct modeling-based

PTC Creo Direct ) Full Interoperability capabilities within

parametric environment Y

PTC Creo Parametric

PTC Creo Direct

Dedicated direct modeling \’ ’ \_

environment Exposure to Apps on
\_ J multi-design-
paradigm platform

Direct Modeling on strategic

Creo platform & architecture
® Creo common Data Model
9 Full interoperability

platform

Mature, purely
direct design
environment

CoCreate

Platform

Forward lookina information subiect to chanae without notice



DIRECT MODELING IN PTC CREO 3.0 \L,'VC%‘ (&

L 4

Strategy: Expansion of direct modeling capabilities on the Creo platform \

PTC Creo Parametric

@ @rTC Creo Flexible Modeling )
@ Extension to PTC Creo Parametric
PTC Creo Direct _
P/ e, ) Direct modeling-based
PTC Creo Direct ) Full Interoperability capa bl- lities ywthln
. . . Va \_ parametric environment )
Dedicated direct modeling QU

environment Exposure to Apps on
\_ J multi-design-
paradigm platform

g technology/capabilities available with Creo 3.0

Rounds & Chamfers with Direct Modeling Tangency Handling Geometric Solutions
Design Intent * Geometry Solver * Enhanced geometric
» Shapes Selection * Tangency detection & control in solutions for move G
* Create advanced R/C (*) Move, Modify Analytic, Offset Pattern Pla
» Edit/Remove * Flexible geometric conditions * Flex Pattern w R/C handling
« Recognize / Un-recognize for tangency control Multi-Color Preview

P * Rounds & Chamfer Handling/Treatment Substitute (*)

(*) Exposed in PTC Creo Direct 3.0



PTC CREO - LONGER TERM DIRECT MODELING ROADMAP g E\/
PTC FLEXIBLE MODELING EXTENSION (FMX) & PTC CREO DIRECT = WORX15

Plans & Directional Thoughts ENHANCED SKETCHER \

Currently under
X Available with PTC Creo 3.0 x development or research
: >

Enhanced Sketching

» Fast, flexible 3D geometry »  Full Windchill integration
creation and editing designed similar to Creo Parametric
for cross-functional users » Creo View & 3D PDF Export

» Create and move components » Enhanced Assembly Design

inan assembly context |} | .

» Quickly position components » Booleans
with on-the-fly constraints » Geometry tool enhancements

» Change Tracking with PTC Creo » Usability / User Experience::
Parametric “Working-on-the-model”

» Import non PTC Creo data Power Selection and context

sensitive command access

» Geometry tools with » Geometry modifications on
Round/Chamfer-and-tangency Sheet Metal parts honoring
handling Sheet Metal Design Intent

» Pattern Recognition

o
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PTC CREO - LONGER TERM DIRECT MODELING ROADMAP \/
PTC FLEXIBLE MODELING EXTENSION (FMX) & PTC CREO DIRECT WORX 15

Plans & Directional Thoughts ENHANCED WINDCHILL INTEGRATION \

Currently under &
@ Available with PTC Creo 3.0 \ x development or research COM PONENT PARAMETER SUPPORT
> 7 ) - 4 % 3 ,k "/'; P 4

Enhanced Sketching

» Fast, flexible 3D geometry »  Full Windchill integration
creation and editing designed similar to Creo Parametric
for cross-functional users » Creo View & 3D PDF Export

» Create and move components » Enhanced Assembly Design

inan assembly context |} | .

» Quickly position components » Booleans
with on-the-fly constraints » Geometry tool enhancements

» Change Tracking with PTC Creo » Usability / User Experience::
Parametric “Working-on-the-model”

» Import non PTC Creo data Power Selection and context

sensitive command access

» Geometry tools with » Geometry modifications on
Round/Chamfer-and-tangency Sheet Metal parts honoring
handling Sheet Metal Design Intent

» Pattern Recognition
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PTC CREO - LONGER TERM DIRECT MODELING ROADMAP )
PTC FLEXIBLE MODELING EXTENSION (FMX) & PTC CREO DIRECT WO\ [=

Plans & Directional Thoughts ASSEMBLY RESTRUCTURE & RENAME

Currently under
x Available with PTC Creo 3.0 x development or research
> . [] [C] ASMO003.45M

Enhanced Sketching » 2] Planes

> FaSt, ﬂeX|b|e 3D geometry > FUH W|ndCh|” integration > Coordinate systems
creation and editing designed similar to Creo Parametric v E‘"% HOS DO STARTOR R
fOF CfOSS—fUI”ICtIOI’]a| users > CI’eO V|eW & 3D PDF Export » [] Coordinate systems
» Create and move components » Enhanced Assembly Design > [ Quins
inan assembly context | | oo ’ F
»  Quickly position components » Booleans E’ ASM_RIGHT
. . L7 ASM_TOP
with on-the-fly constraints » Geometry tool enhancements [ £7 ASM_FRONT
» Change Tracking with PTC Creo » Usability / User Experience:: v [ Coordinate systems W | Hide Al
. i V] S¥x ASM_DEF_CSYS 9
Parametric “Working-on-the-model” . fimmfpm - Unhide All
» Import non PTC Creo data Power Selection and context » ] () NEW_PART.PRT Delete
sensitive command access Activate
Open
H Select Paren
» Geometry tools with » Geometry modifications on NewdCOmp:ne,,t
R—OUH-d-/C-h@mf@F and—tan%enCy Sheet Metal parts honoring ‘ Shared Occurrence
handling Sheet Metal Design Intent Rename

Feature Parameters

Model Parameters

» Pattern Recognition
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PTC CREO - LONGER TERM DIRECT MODELING ROADMAP

PTC FLEXIBLE MODELING EXTENSION (FMX) & PTC CREO DIRECT WO\/ 15

Plans & Directional Thoughts

Currently under

NEW ASSEMBLY DATUM TOOLS

@ Available with PTC Creo 3.0 \ < x S development or research \ ENHANCED X-SECTION TOOL
» Enhanced Sketching

» Fast, flexible 3D geometry »  Full Windchill integration
creation and editing designed similar to Creo Parametric
for cross-functional users » Creo View & 3D PDF Export

» Create and move components » Enhanced Assembly Design
inanassembly context | | o

» Quickly position components » Booleans
with on-the-fly constraints » Geometry tool enhancements

» Change Tracking with PTC Creo » Usability / User Experience::
Parametric “Working-on-the-model”

» Import non PTC Creo data Power Selection and context

sensitive command access

» Geometry tools with » Geometry modifications on
Round/Chamfer-and-tangency Sheet Metal parts honoring
handling Sheet Metal Design Intent

» Pattern Recognition
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PTC CREO - LONGER TERM DIRECT MODELING ROADMAP \/
PTC FLEXIBLE MODELING EXTENSION (FMX) & PTC CREO DIRECT WORX 15
* Plans & Directional Thoughts

: : Currently under BOOLEAN OPERATIONS
x Available with PTC Creo 3.0 x deve|opment or research —
> | | .

Enhanced Sketching

» Fast, flexible 3D geometry »  Full Windchill integration
creation and editing designed similar to Creo Parametric
for cross-functional users » Creo View & 3D PDF Export

» Create and move components » Enhanced Assembly Design

inan assembly context |} | .

» Quickly position components » Booleans
with on-the-fly constraints » Geometry tool enhancements

» Change Tracking with PTC Creo » Usability / User Experience::
Parametric “Working-on-the-model”

» Import non PTC Creo data Power Selection and context

sensitive command access

» Geometry tools with » Geometry modifications on
Round/Chamfer-and-tangency Sheet Metal parts honoring
handling Sheet Metal Design Intent

» Pattern Recognition
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PTC CREO - LONGER TERM DIRECT MODELING ROADMAP

PTC FLEXIBLE MODELING EXTENSION (FMX) & PTC CREO DIRECT WO\/ 15

Plans & Directional Thoughts

< x_; Available with PTC Creo 3.0 \

Currently under
development or research

~

GEOMETRY MIRROR AND NEW & ENHANCED

Enhanced Sketching GEOMETRIC TOOLS AND OPTIONS
» Fast, flexible 3D geometry »  Full Windchill integration
creation and editing designed similar to Creo Parametric
for cross-functional users » Creo View & 3D PDF Export
» Create and move components » Enhanced Assembly Design
inanassembly context | | o
»  Quickly position components » Booleans
with on-the-fly constraints » Geometry tool enhancements
» Change Tracking with PTC Creo » Usability / User Experience::
Parametric “Working-on-the-model”
» Import non PTC Creo data Power Selection and context
sensitive command access
=
» Geometry tools with » Geometry modifications on
Round/Chamfer-and-tangency Sheet Metal parts honoring MIRROR REMOVE
handling Sheet Metal Design Intent SUBSTITUTE
N REVOLVE MOVE SATEND
» Pattern Recognition
ATTACH

EXTRUDE

||ImlE|\|,“)|FIQIXII|||||||||N|||||||||||||||||||||.>||||||||||||||||||||I.'IIIIII||||||||||||.>||||||||||||||||>|||||||||||1l||.
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PTC CREO - LONGER TERM DIRECT MODELING ROADMAP \/
PTC FLEXIBLE MODELING EXTENSION (FMX) & PTC CREO DIRECT WORX 15
Plans & Directional Thoughts

Currently under
@ Available with PTC Creo 3.0 \ x development or research : USABILITY & USER INTERFACE
> .

Enhanced Sketching

> Fast, flexible 3D geometry > Full Windchill integration Minitoolbars
creation and editing designed similar to Creo Parametric
for cross-functional users » Creo View & 3D PDF Export

» Create and move components » Enhanced Assembly Design

inan assembly context |} | .

» Quickly position components » Booleans
with on-the-fly constraints » Geometry tool enhancements
» Change Tracking with PTC Creo » Usability / User Experience::
Parametric “Working-on-the-model”
» Import non PTC Creo data Power Selection and context
sensitive command access
» Geometry tools with » Geometry modifications on
Round/Chamfer-and-tangency Sheet Metal parts honoring
handling Sheet Metal Design Intent Geometry

Selection

» Pattern Recognition
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PTC CREO - LONGER TERM DIRECT MODELING ROADMAP
PTC FLEXIBLE MODELING EXTENSION (FMX) & PTC CREO DIRECT WO

* Plans & Directional Thoughts

< X_y Available with PTC Creo 3.0 \

>

Fast, flexible 3D geometry
creation and editing designed
for cross-functional users
Create and move components
in an assembly context

Quickly position components
with on-the-fly constraints
Change Tracking with PTC Creo
Parametric

Import non PTC Creo data

Geometry tools with
Round/Chamfer and-tangency
handling

Pattern Recognition

||Im|||||||||||||||||||

EWORX

Currently under
development or research
Enhanced Sketching
Full Windchill integration
similar to Creo Parametric
Creo View & 3D PDF Export
Enhanced Assembly Design
Booleans
Geometry tool enhancements
Usability / User Experience::
“Working-on-the-model”
Power Selection and context
sensitive command access

Geometry modifications on

Sheet Metal parts honoring
Sheet Metal Design Intent

=0 2

Move Offset Substitute

v

Transform =

% M #'| Edit Bend Relief
2~ Edit Corner Relief

Wall Edit
- Bend bpl Edit Corner Seam

Modify v
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PTC CREO - LONGER TERM DIRECT MODELING ROADMAP

Plans & Directional Thoughts

< x_; Available with PTC Creo 3.0 \

>

Fast, flexible 3D geometry
creation and editing designed
for cross-functional users
Create and move components
in an assembly context

Quickly position components
with on-the-fly constraints
Change Tracking with PTC Creo
Parametric

Import non PTC Creo data

Geometry tools with
Round/Chamfer and-tangency
handling

Pattern Recognition

||Im|||||||||||||||||||

EWORX

&,

Currently under
development or research
Enhanced Sketching
Full Windchill integration
similar to Creo Parametric
Creo View & 3D PDF Export
Enhanced Assembly Design

~

Booleans

Geometry tool enhancements
Usability / User Experience::
“Working-on-the-model”
Power Selection and context
sensitive command access

Geometry modifications on

Sheet Metal parts honoring
Sheet Metal Design Intent

¥

\74

Y

\74

\_

Future (directional thoughts
& considerations)
PTC Creo Direct specific direct

modeling enhancements (e.g.
concept design.)

Advanced Workflows for
Design in Assembly context
Broadened concept of direct
modeling design objects
Advanced geometry
modification workflows
Performance & Usability

Direct Modeling capabilities in

context of engineering /

detailed design workflows

N|||||||||||||||||||II’HII||||||||||||||||||>||||||||||||||||||’H|||||||||||||||>|||||||||||1l||.
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PTC CREO ELEMENTS/DIRECT - PTC CREO

DATA UPWARDS COMPATIBILITY OUTLOOK
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PTC CREO ELEMENTS/DIRECT - PTC CREO ny
DATA UPWARDS COMPATIBILITY ROADMAP WOR

(15
Current Capabilities, Plans & Directional Thoughts i ' \

Detail. Drawings

© ?D[ia?c{;‘”é'”fnsi) 3D/2D Associativity
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0 @ = i —
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S |2 5 = Sheet Metal| ..
(28l ol ol = | -~
© G-  mf 1207-0-001 - = R %9%8 3 é -\
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~¥ i MNadelh *a . :
~¥  m# Scheibe # fﬁ

() AttribUtes PMI & 3N Cross sec- Round / Combined
(99 Doc tions Chamfer <y ‘ States i
Structure Geometry Meta data (embedded model intelligence)

Direct ,File/Import“ (w. ATB) Direct ,File/Open“ (w. Unite)

PTC \\

PTC
Creo

3.0

PTC
Creo

A\ 2.0

PTC

\ reo

( Creo E/D

( Creo E/D
18 1

190

( Creo E/D ‘\
20.0

L2
- Creo E/D
& &
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ENHANCED UPWARD COMPATIBILITY TO PTC CREO 4.0 - OUTLOOK

Round / Chamfer design intent transfer

Additional transfer of Creo Elements/Direct Modeling attributes like:
— instance-name, model-name

Associative drawing import (2D/3D)
— Leverage of Creo Elements/Direct Modeling drawings as they have been created in Creo

Unite-Technology of Creo 4.0 supporting Creo Elements/Direct
— Creo Elements/Direct data are supported as well as we already handle data from
SolidWorks, NX and CATIA

4 Benefits: =
* Automatic recognition of rounds and chamfers with correspondent handling/treatment in Creo
* Additional Modeling attributes for improved navigation in assembly structures in Creo
* No recreation of drawings, leverage existing Creo Elements/Direct Modeling associative drawings

\_ In Creo 4.0 J

#LIVEWORX
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CAD CONSOLIDATION WITH PTC CREO
Unite support for PTC Creo Elements/Direct Modeling 3D Data in PTC Creo 4.0

& PTC Creo
Elements/Direct Modeling

#LIVEWORX

Forward lookina information subiect to chanae without notice

@ PTC’ Creor
Elements/Direct’
2
2S SOLIDWORKS A
s )
25 CATIA

»

| - va

SoLip EDGE

I ‘ AUTODESK

INVENTOR

Entire Design Context is
Converted to Edit One Part

19



COLLABORATION WITH UNITE TECHNOLOGY \L/'v\é% /.

PTC Creo
Elements/Direct Modeling

2
2S SOLIDWORKS

—

ke

p
25 CATiIA

Update

%
A

#LIVEWORﬁ

S

PTC C[gm 40

T
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"\
Support for PTC Creo Elements/Direct Modeling
3D Data

* None PTC Creo Data:
— Updated natively
— Managed natively

20



I_I\/E\~ /
WORX 15

CREO ELEMENTS/DIRECT 20.0
MODELING/DRAFTING
OUTLOOK

#LIVEWORX



CUSTOMER DRIVEN ENHANCEMENTS \L/'vc% /.=

L 4

Modeling

* Improved user guidance
— visual feedback when snapping to 2D intersections
— 3D CoPilot extension to snhap to 2D construction lines

* Improved copy/unshare of selected multiple parts with recognizing and
keeping share relationship of new components

e Support of “spaces” and “+” in component hames

* User control to hide successful feature validation messages

Benefits:
* |Improved user guidance to achieve faster precise 2D intersections
* More flexibility in assembly handling

#LIVEWORX 22
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SHEET METAL EXTENSIONS TO OPTIMIZE WORKFLOWS \LN@/‘E

\

Modeling - Sheet Metal

* Extension to “Cut Slot” to support “cone” and “cylindrical” sheet
metal parts

Benefits:
* Easy and intuitive way to design cylindrical and conical sheet metal parts

#LIVEWORX 23
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MULTI-CAD COLLABORATION G

L 4

Modeling

* Direct import of native non-PTC files into
PTC Creo Elements/Direct Modeling
— NX(*.prt,)
— Solid Edge (*.par, *.asm)

L]
Drafting I -

* Improved DWG/DWG import by Ul driven configuration including analyzing e
import data

/Benefits:
* Expanded interoperability, enabling more effective collaboration with
suppliers and partners who work with different CAD software
° More intuitive import configuration to achieve optimal import quality )
#LIVEWORX 24
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PLATFORM SUPPORT UPDATE \L,V‘éc\g (5

Platform Support Creo Elements/Direct 20.0

* Added new Operating system support
— Windows 10 (64bit only)

* Dropped Operating system support
— Windows 8

#LIVEWORX 25
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LONG TERM DIRECT MODELING
PRODUCT ROADMAP &
ADOPTION STRATEGY
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LONG TERM DIRECT MODELING PRODUCT ROADMAP . E\/‘E

WORX

PTC Creo
PTC PTC
Creo { Creo )
2.0 A 3.0 40 4
CORE DIRECT MODELING CAPABILITIES BREADTH, E.G. SHEETMETAL >
DIRECT MODELING IN THE ASSEMBLY CONTEXT >
LEVERAGE OTHER PTC CREO APPS, EXTENSIONS, TECHN. >
Increasing richness of data import
PTC Creo Elements/Direct o o -
PTC Creo PTC Creo PTC Creo PTC Creo PTC Creo
i Elements/ Elements/ Elements/ Elements/ Elements/
Direct 18.1 h\ Direct 19.0 B\ Direct 20.0 Direct 21.0 Direct
PTC CREO ELEMENTS/DIRECT USER EXPERIENCE MODELING
PTC WINDCHILL INTEGRATIONS (WORKGROUP MANAGER AND MIGRATION TOOLS)
|
2012 2014 2015 2016 ...

#LIVEWORNX 21
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PRODUCT ADOPTION STRATEGY
Options

PTC CE/D \
(Modeling & ’

PTC Creo

Draftin .
9 Direct

WGM for

Option A) Creo E/D
Core PDM/PLM

PTC Creo
Parametric-

process suppor’

PTC CE/D
Model
Manager &
Drawing

Manager Option B)
Broad PLM needs
PTC CE/D
(Modeling & -
Drafting) S
PTC' Creo" Apps
|IIPHI|||||||||||||||II.H|||||||||||||||||||||’H|||||||||||||||||||Iﬁllll|||||||||||||I’HIII||||||||||||>||||||||||||||.
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KEY TAKEAWAYS G

* Direct modeling remains an important element
of PTC’s CAD strategy
— PTC is committed to continued investment in direct modeling in PTC Creo

— PTC will provide upward data compatibility from
PTC Creo Elements/Direct to the PTC Creo platform

* PTC is committed to continuing to support and enhance

PTC Creo Elements/Direct for many years
— PTC Creo Elements/Direct 19.0 delivers high customer
value through improved productivity & interoperability
— Release 20.0 development is underway now

* PTC Windchill provides best-in-class Data Management capabilities
— PTC is committed to providing Migration tools from
PTC Creo Elements/Direct Model Manager to PTC Windchill

#LIVEWORX 29
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