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Future Direction



Delivering Product and Service Advantage

Technology solutions that transform the way
you create and service products



A System of Market Leading Software Applications

Enables a single source of rich, digital truth that represents a complete view of your product

Computer-Aided Design (CAD)

Create conceptual and detailed designs, analyze
designs, create manufacturing tools and tool paths,
perform engineering calculations

Service Application
Lifecycle \ 9 Llifecycle
Management Management
(SLM) (ALM)

Plan, manage, deliver
and analyze service
information, parts and
warranty throughout the
service lifecycle

Manage product
requirements, system
models, software
configurations, test plans
and defects

Evolve the complete definition of a
product over its entire life

||||m“> Supply Chain Management (SCM)

Manage components and suppliers,
------------------ measure and manage compliance, and ‘
analyze product cost

i —————



A System of Market Leading Solutions

PTC Computer-Aided Design
Solutions

» PTC 3D Design

SErVice + PTC Multi-CAD Design

Lifecycle Application
Management LLifecycle

Solutions 7 Management
PTC Technical PTC Product Lifecycle Management SolUtions

Information Solutions
» PTC Service Knowledge

Managemlent HEEE * PTC Program & Portfolio + PTC Global Product « PTC Global Software
« PTC Service Parts SRR Dvslepmatl Development

Information * PTC System Requirements « PTC Global Quality
o B Sardten Paie ﬁ;/c?'gﬁt:fl\ o « PTC Project Management

Management obal Platiorms

* PTC Warranty &

Contract Management
» PTC Field Service ||||m“} PTC Supply Cha.in Management
Management Solutions

* PTC Component & Supplier Management
* PTC Product Analytics
» PTC Manufacturing Process Management

—————————————————————————————————



Products to Deliver Market Leading Solutions

P PTC Creo

Design Software. Leam More

e

| I PTC Creo Products
3 S

P PTC Mathcad

Engineering Calculation Software. Learn
More

costing, ...-=12.2 kg
casting, pn=14.1 om

bore,. ., :=9.2 mm

ba"edianwum 2= bol‘éi,,, pit® scalefact

P PTC Windchill

Content and Process Management
Software. Learn More

P PTC Arbortext

Dynamic Information Delivery
Software. Learn More

' PTC Windchill Products I PTC Arbortext Products

P PTC Integrity

Global Software Development. Learn More

P PTC Servigistics

Enterprise products for Service Lifecycle
Management. Learn More




Technology for Product and Service Advantage PTC

Requirements Quality, Risk, Systems Engineering
Management & Reliability Mgt. Modeling Calculations

Program
Portfolio Mgt.

Document Hardware Software Visualization Development

Management Management Management
ERP & Enterprise
Systems g
Component

Enterprise Variability Management eBOM mBOM sBOM Management

Interoperability & Digital Mockup @
Management Supplier

Workflow Change & Config. Mgmt Business Reporting Collaboration Management

Service Service Parts Technical Manufacturing Test Cost Compliance
Information Planning Information Process Management Management Management
Delivery Authoring Management
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Integrity

A single, integral solution managing all software development processes and
connecting all engineering artifacts

Application Lifecycle Management

>
>
>

Software Change & Configuration Management - Traceability




Product Engineering Landscape

e A— . Technical
= . Specification

sf_car.mdl|

Choose Start from
the Simulation menu
to run the s imulation.

T
t output torque.

1 \ A / 1

-
-

LR There is a growing desire to
. place modeling at the core of
. the engineering process to
. drive efficiency and quality
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e NPT L7 Design Artifacts
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-
-
-
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Test Cases
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Defects



PTC’s Goal: Remove the Disconnect

sf_car.mdl
; Choose Start from
the Simulation menu
- AP . d to run the simulation.
L © © d
output torque %
Vace

s sheed 1 4 8 l

Double-click to
open the GUI

input maneuver

Envision

Release 2.1
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Current Model Management

’ Need ‘

E Requirements} ----------------------------------------------------------------------- ’ models ‘
[ afego
sreasgx  PTC Integrity
Functional Requirementsk ------------------------- -1 Functional models ‘ TESTEMS

L System Architecture

——————————————————— | System models ‘ dSPACE PTC Integrity

L Sub system design E? Physical model creo PTC Windchill

A PTC Praduet
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https://share.ptc.com/sites/sales/so/ref/SitePages/Creo.aspx

XCAD Model Data Management

Multi-CAD WIP Content Management
* Windchill provides a single enterprise

. . €N DownStream
environment capable of effectively .
managing heterogeneous design data Creo U’J
and processes, including: A PTC Product Y, MOfffItCLéa
— Ability to manage multi-discipline design S
processes .
— Ability to manage multiple, disparate design data AutOdESk ks
directories creo elements/direct
— Ability to structure products from parts defined in %
different CAD formats GMSRI&" ",
— Ability to visualize product structures of data . NX
defined in different CAD formats M ath Cad )
— Ability to manage parts defined by multiple CAD APTC Product 2=
tools SolhidWorks

— Ability to manage lightweight visualization models jd ZUKEN

Arbortext

« Broad spectrum of support S S

— Supporting 30+ applications c 5 d e n C e

— Over 80 different versions
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Model Management and Traceability

Integration to Integrity provides...

 |ntegrate to leading modeling tools
/N
— Sparx Enterprise Architect

“
= i

« Capture Model artifacts as
structures

« Trace Requirements and Test ’
artifacts to Model artifacts

« Changes to Requirements will show
suspect model elements in Model
Design tool

« Changes to model elements

synchronized in Integrity
— Downstream artifacts marked as suspect

» Field developed integration to Atego
Artisan Studio




Model Management and Traceability

) . ) Requirements
Integration to Integrity provides... pemm— -

* Integration to Matlab Simulink i

« Configuration management for
Simulink models

N ]

Model

- Change management across
assets including models, :
requirements, and test cases s

Gl tRE - ~TL S
,mmsmu&w!mwum
.

20

 Input/output of simulations is
captured and managed

* MultiPOWCSwitch: '<S3>/Multi
+ Constant: '<S3>/F//A Norm'
*+ Constant: '<53>/F//A Rich'
onstant: '<83»/Shutdown’

* Block requirements for '<§3>/F//A Rich':
435 * 1, 2.1 Normal Mode of Operation
Code| @ 4
937 switch (fuel4 B.fuel mode) {
8 caze 1:

Tests —

* Auto-generated code captured |- S e
and linked to associated assets |+ G e ——

841
442

a3e £.

943 rth Switch3 = 8.5616438356164379E-002;
R Pt B -

e CEE r ¢ r—m‘u-vwm\

* Repeatable, enforceable Eom—t—r-- =
processes

» Full traceability among assets
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Model Management and Traceability

Integrity Integration to Atego Artisan Studio

9 cwhite's sandbox of dema7 v0, Version 0.00 - Artisan Studia
_— - -

Change Order: 859 T 8 AN
. Created by administrator on 11-Jan-2012 07:56:2% ange de
i File Edit View Tools Window Help Modified by adniistrator on 11.Jan 2012 08:31:27 eiiangegonder t)
 Change Management D& 18 —
H E; | R - -
(0| & By XlalE E“ ) | &- - @ Properties | Metrics | v Relationships | Time Entries | Change Packages | Woridiow | Histary
e | —" History Order: () Most recentlast (@ Most recent first
— Control the scope of change | :
[=-|& cwhite's sandbox of demo? w0 Modified Fields Nen Value
m- +Packagel Model Change Notes  This Change Order relates ta the Change Note
Change Note [CO858]  [Gcdeds1f-bofd-4f4h-9910-25df7 I ddBef]

— Automatically creates Studio sandboxes | =gm==,

Package1[fc49730a-0aa3-4ee2-34c2-9482778558a)]

. . . &3 +Integrity Change Notes Package2]af7 d4576- dda’-48be-a82c IcObEOZBaRA2]
Change can be isolated until reviewed | “f8—
g ! -8 Comment Model Development Path Integration_859_0,0.0.
L Change Note GUID 6c4cd51f-bef4-4f4b-9910-25df7f 1d48cf
|[:| Packages @ | Modified by administrator on 11-Jan-2012 08:31:26
and approve T
!l } Properties of 'Change Note [CO 853]' Attochments Attachments Added:
Pa g2.5m0
[ Bedkege2smo
Automated collection of review artifacts el ™ GrelGmn i [ Gametee S
— lodified Fields New Value
[} [De:cnpﬂon Attachments Attachments Added:

Package Lsmo

— Modified packages versioned as the | (oo, E I

| Integrity content from CO 859 goes herel

' || | This Change Mate is for the following packages:
C h a n e | S ro m Oted 355 Package [fc49f30a-0aa3-dee2-94c2-04B62775558a]
857 Package2 [af7d4576-04a1-48bc-a82c-9c0b60282642]

I Click comment to open Change Order-Comment

Created by administrator on 11-Jon-2012 07:56:23
Modified Fields New Value 2

® Trace ab I I Ity | Properﬁes| Model | Metricsl v Relaﬁonshipsl Branches | Time Entries | Change Padcagesl Workflow | History|

— Manage requirements and specifications | model

|n | nteg r|ty _“""e' Reference \\Fnapler| KW IPBOY .
Assigned Model User High level lmBei

— Manipulate / modify in Artisan sowreePoset ssroucaonl| | BATERENE ) '

Model fopment Path Integration 941 0.1, Traces Export configuration

— Convenient links between the two tools Hodel Change Notes This Changs Orde(

Change Mote [CO LO.W level Exoort
requirements N

— Surrogate model structure captured Packages: (Lt

Analysis[dd

Derived
requirements N

-

Export




Model Management and Traceability

Integrity Integration to Atego Artisan Studio

Integration_941_0.1.0.

qPr

* Versioning |
— Audit trail T
— Automatically handled by the integration -

. : ¢d ¥C@® |G
— Differences captured for later analysis —_—

Member | Revision | Project
I v —____ddd077a6_bod0_11d4... 1.1.1.1 fWs4fanalysis/Function/project.pj
Update ddd077a6_b0d0_11d4_8522_00609740770... 1.1.1.1 Jws4/analysis fFunction /project.pj
Update Analysis_ddd077a2_bod0_1id4_8522_006... 1.1.1.1 WS 4fAnalysisfproject.pj
Update dddo77a2_b0d0_11d4_8522_00609740770... 1.1.1.1 WS 4/Analysis /project.pj

g
File ViewSet ChangePacksge hem Quety Chat Report Dashboard View Help

* Requirements
— Import requirements into model e ot b ———

i File Edit View Tools Window Help
Voo |0 @) & & © |G-
Q| © * vosel 1 53 5% 7

Show tems conta | Packages

D

=] +RequirementsPkg
6% +lntegrityl78
|10 k &%)k Integrity180

=
B2 @r &%) +Integrityl82
184 2 %) +Integrityl84
s @ %) +lntegrity186
| = %) +lntegrity190
el ® %) +Integrityl92
2 Q %) +Integrity196
|19 2 &%) +Integrity198
s @ 5% +lntegrity202
= > %) +lntegrity204 i
} = %) +Integrity206
> 2 &%) +Integrity208
av . =
| cpse  reETETETE ‘ i
a«u::mw ; Ouput v x 5md'm'smuaw‘ W' 29 8x é&.‘ / g
General | Text | Change Tracking | C2ges | Style | Access Permissions | kems | Integrty Link To Model o
i
User Date/Time Description  Change note [

1@ admnistrator Qudtonhite: 7001
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Key Concept: “Network of Information”

Common Foundation to Organize and Maintain Product Configurations and Related Data

Asocative > Concept >> Design >> Validate >> Production >> Support >
Requirements System /Logical Engineering Simulation/Testing Manufacturing As-Supported
Structure Structure Structure Structure Structure Structure

L

»

L 4

=

J

Production Systems
(ERP/MES)
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Systems Design:

Reuse, Modularity and Concurrent Engineering

 Manage Systems and Software information
— Parameterized Requirements, Specifications, and Test Cases maximize reuse

— Closed-loop System Models, Simulation Models, Results for Trade-off studies
— Simulation Inputs correlated to Test Results

Requirements Specification System Test /
Structure Structure Simulation
Desktop
Integrations for [}
Import and )

export of Reqs/ —-—\

Specs/Test

Collaboration Projects for
Design Candidates

Alternative 1

T — E————r—
Design Capture trade-offs — Traceability
= |
Optimize
constraints

Alternative 2 and limit

curves | E—— R e
E % Linked Requirements, Specifications, Models,
— Simulation, Results, and Source Code

Alternative n

Allocate design targets based on
requirements analysis, constraints,
and “what-if” operational scenarios

Parameter-Driven
Variability

Alternative x
Pedigreed V&V for each variant tree
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PTC Plans / Roadmap

Deliver a common interface for all modeling applications
— Consistent functionality for all tools
— Close integration with design tool
— Support “most common” applications (Matlab/Simulink, Enterprise Architect, Artisan Studio, etc.)
— Document API for other applications (PREEVision)

— Integration with Integrity
* Information available / synchronized within Windchill

Support exchanging metadata across applications
— Requirements, system models, CAD models, etc.

— Integrity, Windchill, Creo, external, etc.

Broaden visibility to architectural artifacts
— Allow other users to visualize, interrogate, and annotate information

Deliver “complete” definition of interconnected information
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