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I0T'S IMPACT ON PRODUCT DEVELOPMENT LA

WORX &
Product design has increasingly become much more complex and requires an : \
multi-disciplined approach.
The challenge is to harness the information and its to make better business
decisions, and identify the impact of changes.
Today’s systems demands an integrated, approach within

engineering, as well as with our customers, suppliers, and users.

Julie DeMeester, Engineering Fellow Raytheon Integrated Defense Systems
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d Agile Engineering Transformation
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« Teams work in siloed, rigid waterfall sequence WORX15
* Feedback cycles are measured in years
* Disciplines work at different pace
e Safety and regulatory compliance are the norm
 Customers input isn’t captured

Slow delivery of the wrong products
MANUFACTURERS

FACE UNIQUE - o
CHALLENGES... g
Hardware ,\f@
Embedded
Software | mm 2 amm  mm g
cB & o o
Cloud - - - -
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AGILITY IS THE
BASIS FOR
COMPETITIVE
ADVANTAGE

L E\/‘
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Higher Faster More likely to complete
profits time-to-delivery strategic initiatives

Agile firms grow revenue 37% faster. Agile firms generate
30% higher profits. MIT Sloan

Highly agile organizations are 50% more likely to successfully complete
their strategic initiatives. Project Mgt Institute

Companies that use agile can expect 10-20% lower costs,
2X faster time to delivery, lower defect rates and higher rates of

customer satisfaction. Boston Consulting Group
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AGILITY COMES TO PRODUCT ENGINEERING 2\ a=

WOR
Iélaryard il
- Business Accelerators s reng
— Smart, connected products are transforming owsnar”
. ucts
how companies create and capture value Are Transfoming
— Far more intense coordination among functions is now required "":’" —
— Customer relationships are continuous and open-ended Business
Michael Porter, Jim Heppelmann, Harvard Business Review, November 2014 & October 2015 Review
lc-:lgnw n%ggg Products
Are Transforming
| il ik A
BoEOBRBAEE B
REEEREE .
CHDBEE0 Englneerlng Accelerators
npEaREEMn — Ubiquitous connectivity
&3 ~d — Digital product representations
Qi E i3 6 — Augmented Reality + 3D printing
tfvE~felofalofs A d analvt q Hio learm
BOODSERD — vanced analytics and machine learning
DEEREERRE
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AGILE ENGINEERING
TRANSFORMATION

Improve your time-to-market, and mitigate
risk unifying your engineering disciplines
and increasing their adaptability
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ACHIEVE MORE PREDICTABLE PRODUCT DELIVERY FROM IMPROVED VISIBILITY AND BETTER L E\ /
ENLIGHTENED DECISIONS WORX &

N\

INDUSTRY EXAMPLE

Understand

SaaB Defense Systems transformed to adopt

_ _ agile engineering practices over a 6 years
Standups e ol period. As a result, Saab was able to deliver
increments of all systems every 6 months for its
JAS 39E “Gripen” program, ultimately resulting
in a $15B total cost vs $143B for the
comparable F-35 Joint Strike Fighter Program.®

Results:

« Continuous risk mitigation
« Optimized existing investments
* Increased predictability

#LIVEWORX 10



CREATE BETTER, MORE TIMELY PRODUCTS THROUGH IMPROVED COORDINATION AMONG L E\ /
YOUR ENGINEERING TEAMS AND FREQUENT INCORPORATION OF CUSTOMER FEEDBACK WORX &

"\

Advance

Results: a —

« Correct, market tested o Customer Reviews Qu::ftggﬁasradfsety Il INDUSTRY EXAMPLE
products piricide " imnanon

¢ AdOpTOblhTy fo customer While creating a new refrigerator for their
input at each sprint Understand high-end “Monogram” line, GE established a

° Sovings from reusable @ cross-functional team to both build the

; duct i F 333 ; w4, product on the factory floor as well as

QASSETS ACross Proauct liNes Sy collaborate on the behind-the-scenes market

DETY Measurement Impediment
Standups Removal

research, resulting in a 50% program cost
reduction and in 2x sales for comparable

products?
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CONTINUOUSLY INNOVATE TO BETTER ANTICIPATE MARKET CHANGES BY ALIGNING THE u\/E\V /
ORGANIZATION AND STAKEHOLDERS WO%US

Outperform

L 4

X d &

Product/Market Responsive

) Alignment Supply Chain M

Continuous Shippable
Innovation Product
A

Advance Increments
Q -

o Immersive Quality & Safety m
Customer Reviews  Safeguards

Results: st et INDUSTRY EXAMPLE
ination
* |ncrease revenue
from new business Understand
opportunities
« Realize peak 2ad vﬁy w4, BOSCH reorganized to be agile from
. . Daily  Measurement Impediment engineering and design all the way up to the
OI’ggﬂlZCITIOﬂCH S R executive suite. This allows the company to
efficiency deliver a complete prototype within months
« Sustain a instead of years - and enables organizational

blockers to swiftly gain executive visibility and

continuously action 4

competitive position

#LIVEWORX 12



pfc agileworx

Breakthrough Product Engineering

& UNIFY = ORGANIZE
the cross-discipline team for product variants
M SAFEGUARD 8 CONNECT

quality and safety to real-world insight




PRODUCT ENABLERS SR/

Available in Future _
— Immersive Product Review

— PTC AgileWorx Team Rooms
— PTC AgileWorx Scaling Scrum
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AgileWorx" Backlog JamesL.
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d Lifecycle Traceability
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Marketing Management Engineering Quality MFG Service
- Support

- Sales

TRACEABILITY

WHO MAKES THE CALL. ATT _ N
WHAT’S AT STAKE. Reliability | Performance | Accuracy | Serviceability

WHAT DATA THEY NEED. Customer Satisfaction | Functionality | Market Suitability

Safety | Quality | Compliance | Innovation | Time-to-Market

\ #LIVEWORX .




ENABLING LIFECYCLE TRACEABILITY W%%(qu‘

Requirements Functional Model Structural Model Variability Model
4 -
2 . 3 e
.: S ‘Req 1 —~, :' / Load
H Block2 N |
%D % :Req2 A@l-" Il‘o’ K X110 Variant
— " SPPETLY Lk 0‘ = , ~
Re 2 1 < o < n u n
E -8 - q2 5 —— Connectori “'J Pl 4 -
. eq . .0. j Port1 *, :.l .: »
cl;) 2 = Req3 ’0. J] E E @ Po ’Q’ . - V . V “‘
o : Sequeptel T ¥ »* . 3 4 oo ! e
. Regs £ Sequénce2 R " : . Decision _ -/
:*Reqd = o . : : set A,
.’: "0‘ . .: u ."
S Product Structure  Options &
. Requirements and Test .~ Issues (eBOM) i Varidnts
o : o H 5 : —
a0 : : 5 : > =
"? © v o X Parts, End Items, : = == %
- C Reql - ——o% . Configurable : . < y®)
830 g Req2 :.’ Lyt -* Modules : : .’.’ Variant E
+ 0l ik '- 5L Selection ;
C q) Req2.’1 S ] : 0"
_ ,.' T LR =5 = Option ._-‘. o
2 2 Red224 s e ol =
m 8 Req3 ” ““" \—‘\1}“ "raa, " ..l....... :_ = (;i]o'ce m
= Req3.1 #+., TF LT
7 q LTS ';} SR — Bhoice
Reqg4 . E%ecutables
~1TC1 ~'~,“;‘:“_
--{T1C2 T 'L|__L| User Story El Task
PTC AgileWorx
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d Consumability
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MAKING ALM MORE CONSUMABLE \L,'V\é% =
Easy to Buy

Quick to Deploy

Interoperable

User Adoption and Use Experience

#LIVEWORX



CONSUMABILITY

EASIER TO BUY

#LIVEWORX

FLEXIBLE AND SCALABLE

PTC Subscription puts an end to the risk of wasted software

licenses by giving you the flexibility to buy only what you need,

when you need it. You can easily add more capacity and remix
capabilities as you grow or change your business—with no
disruption.

LOWER UPFRONT COSTS

PTC Subscription provides lower upfront costs for the software
and support you need. This can help shorten your company’s
decision time to purchase and enables you to use operating
budget rather than capital budget to fund it. And by paying for
only the immediate benefits you seek you will achieve a faster
ROl on your projects.

PREDICTABLE BUDGETING

PTC Subscription gives you the control to match your cost

to usage as your business needs change over time. Predict
exactly what you will pay now and in the future with consistent,
transparent payment schedules and software and support
bundled together in one subscription.

QUICK TO DEPLOY

CLOUD DEPLOYMENT

In addition to PTC Subscription, you can also outsource
hardware, administration, maintenance, and support with cloud
deployment. PTC will manage the critical applications in the
cloud, freeing you up to focus on what matters most—your
business. You will benefit from software deployment flexibility,

faster implementation, lower IT costs, and seamless maintenance.

[Cloud deployment is not available for all PTC software. Ask a
PTC representative for more information.)

L E\/
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INTEROPERABLE -OPEN STANDARDS AND ROBUST 3 E\/‘
ARCHITECTURE WORX 15

L 4

PTC will utilize OSLC as a foundational layer to satisfy key customer use cases
» Standards-based

 RESTful Web Services architecture

Mar?asggr%ent Iiﬂegnuailrgee%een;?
* PTC co-chairs OSLC Core group - LY Y o
ensuring our customers’ needs are R/ :3; 9
represented g TN
Quality N/ Ufeggfc?ata w:"« o ‘Architecture
* Designed for maintainability Management = = T ) Management

* Open / extensible

Product Lifecycle
Management

#LIVEWORX 21



EASY TO SUPPORT AND MAINTAIN B/

WORX &

* The new Performance Advisor for PTC Integrity Lifecycle Manager leverages the ThingWorx
platform to give unprecedented visibility into Integrity Lifecycle Manager hardware and software
environment

— An easy-to-use online dashboard

i Performance Advisor for PTC’ Integrity Lifecycle Manager

* Personalized Dashboards for viewing,
re porti ng a nd trend ana |yS| S senectet | 70 vtiosemenat (4ol B setectd server data upcted on Thu Apr 28 142100 07 2016
* Accessible through PTC eSupport
Portal wE | S W | SEmER ——
— Provides insight into important = T = e -
performance and usage metrics 1 2 0 S S L~ i
— Monitoring and reporting of the health T R e | e ey E——
of Integrity Lifecycle Manager — — —
environment —
— Comprehensive visibility into software e, | T = e —
versions et | N S - :
— Proactively provide approved solutions e e e )
to identified issues
Performance Advisor is supported for Integrity Lifecycle Manager v9.7 and above PT C l nte g rl t'}*’ Lle EY': I'E' M ana g er
A HotFix is pre-requisite when using Performance Advisor for versions prior to 10.9 Smart & Connected
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USER ADOPTION & USER EXPERIENCE: WORKFLOW, DATA,

PEOPLE
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%}
System Mechanical
Engineering Engineering
Change &
Configuration Traceability
Management Management

Software

Requirements
Read &
Review

L2 E84A

Quality Electrical Service
Engineering - Support
Test Viewer

Test Authoring

™~ "\

People

J

Requirements

Test Results

IIII\
/
KIIII y

/

Data Tests
Designs
BOM
#LIVEWORX k
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Project plans

Change requests

Stories

Tasks

Activities
&
Workflow

23



TASK BASED APPLICATIONS - INCREASING USER ADOPTION W%%(ng'

L 4

* Requirements Management * Trace Management
+ — Requirements Read Only — Trace Management (create and update traces,
+— Requirements Author set/clear suspecting)

+ — Change and Configuration Management

+ Test Management + — Software Issue Management

+— Test Viewer

+— Test Authoring * Model-based Systems & Software

+ — Test Execution and Results Capture Engineering

+ — Model Viewer (read only, model access,
including diagrams)

+ — Model Feedback (visual, human model reviews
giving feedback into the model)

* Agile Development
+ — Sprint Planning

+—  Backlog Management + — Model Review (management dashboard and
+— Story and Task Authoring automated, detail review of model
+ — Taskboard and Burndowns completeness & correctness)

+ Available Now
Available Soon

+ Future
#LIVEWORX 24
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capabilities PTC® NaVigate Welcome Administrator <. ThinQWarx
* View document App
— Properties
— Content

* View Drawing

* View Part Properties Apps for part info

* View Component Part List Apps for document info

* View Part Structure

* View/Download design files Apps for requirement info

* View & measure in 3-D

* View Requirements

#LIVEWORX 25
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View Requirements |
WORX &

| 4

AN
Welcome Administrator €Y. ThingWerx

# PTC’ Navigate View Requirements

Benefits

1 13 0 Enter document or item number EEEEEEEIEELY

SECTIONS DOCUMENT 1: Test Document with RichText

v View all Integrity LM
requirement or structured :
documents == @) Document is opened

B section: 7.1
Read Only Document View Setp Guide

d Date: Wed Jan 27 19:17:27 IST 2016  Creatad By: administrator Reference Mode: Share  Modified Date: Wed Jan 27 19:19:24 IST 2016  Modified By- administrator section:7.1 id: 121 category- Document  parentic: 81

dministrator Reference Mode: Author Modified Date: Fri Jan 29 17:00:36 IST 2016 Modified By: administrator section: 8 id: 2575 category: Functional Requirement  parentid: 1

Section: 2
] ]
v" Displays all captured rich
p y p ----- Fri Jan 29 17:0205 IST 2016 Create dm Author Modified Date: Fri Jan 29 17:05:24IST 2016 Modified By: administrator section:9 id: 2577 category: Functional Requirement  parentid: 1
[ ]
text information s
Word doc DOCXgateway testdoox
ated Date: FriJan 29 17:08:06 IST 2016 Created By: administrator Referance Mode: Author Modified Date: FriJan 29 17:08:44 IST 2016 Modified 8y: administrator section: 10 id: 2579 category: Functional Requirement parentld: 1

— Fonts, tables, bullets, colors,
subscript, superscript, etc. By iy

- 3%
_— Em b dd d m g nd —_— rested By: administrator Reference Mode: Author Modified Date Fri Jan 29 17:11:27 IST 2016 Modified By administrator section: 11 ic: 2585 category: Functional Requirement ¢
e e a es a = 7 - INSERTED DOCUMENT
attachments o
oc
i
Created Datp: Fri Jan 29 17:12:08 IST 2016 imi A n 29 17:17:111IST 2016 Modified By: administrator section: 12 id: 2587 category]Functional Requirement parentid: 1

v" Easily search and filter text

v" Quickly open other inserted m—
documents

Document structure
with Row highlighted

Rich text information and
properties displayed

Inserted documents

and objects accessible
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* Product Development has become increasingly
complex, involving multiple disciplines

* Competitive pressure and the loT demands greater
agility and creates more continuous, open-ended
relationships with customers

SU M MARY  PTC’s ALM Strategy enables;

— Agile Engineering Transformation to deliver faster
and to respond to change

— Lifecycle Traceability to ensure safety and quality of
complex products

— Consumability to enable more rapid adoption and
acceptance of enabling technology at a lower cost
of ownership

\
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