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I0T'S IMPACT ON PRODUCT DEVELOPMENT LA

WORX &
Is changing the way we do business and creating new business opportunities. \
Product design has increasingly become much more complex and requires an :
multi-disciplined approach.
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




WHY
REQUIREMENTS
MATTER

W 15
Figure 1 Requirements Are A Consistent Source Of Delivery Problems \

“When you cannot deliver on time, what are the usual points of failure?”

New and changing requirements 70%
Lack of coordination among groups 43%
Unclear requirements 42%
Planning and estimation 39%
Quality 27%
Operational bottlenecks 26%
Risk and impediments 21%
Documentation and approvals 16%
Release management 1%

Other 9%

Base: 115 software development professionals
(multiple responses accepted)

Forrester Research, “Brief: Software Requirements Practices Are Ripe For Disruption,” April 25, 2014
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* Requirements are not well
defined

* Poor change management for
requirements

* Lack of a single source of truth
for requirements

6 REASONS * No link between requirements
PROJECTS FAIL and test

* |nability to trace requirements oractic o Standards oo oveo,
throughout the development \\ ']* ;
lifecycle laws N ety POIEY

DCOMPLIANCE”% -

* Lack of traceability for "'s“: \Z S%‘ontro,
functional safety or standard 49’ .

regulations requirements

Tech-Clarity blog “http://www.ptc.com/integrity-blog/6-reasons-your-projects-fail” March, 2016
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Breakthrough Product Engineering

é )
& UNIFY B ORGANIZE
the cross-discipline team for product variants
® SAFEGUARD B CONNECT
quality and safety to real-world insight




UNIFY

THE CROSS-
DISCIPLINE
TEAM

aborate across disciplines
E )

\

Product Structures

#LIVEWORX

File ViewSet Format Edit Item Query Document
] Requirements Management

B 7 U S B Z normal v EEmiErm
¥ 51 b pocument 1D Rtem

1 Front Load Washer MHWG000XR: Control Panel Requ
= {19} 2 introduction - Heading
<2 2.1 The Maytag MHW6E000XR control panal provid

<2 2.2 The control panel shows information via LED
= 1l) 3 Technical Requirements - Heading
3.1 The washer will contain the following buttons:=
3.2 The washer will also contain the following user i
+[10) 4 Button Specifications - Heading
+1{11) 5 Display Specifications - Heading
110t 6 knob Soe. - Headina

Roquirement: 1934
(Creoted by Adrunstrtor (administrator) 00 Mgy 13, 2011 100130 A
Modihed by Admistrator (sdmiistrator) on Nov 19, 2013 11:17:32 AM

Propertes | Change Managemes, Relatiorstips Pavameters| iegraton | ¢ Attachmants| branches | Labis| pestery

L)

Fasd 835 » Test Case Systam Test  ress Extra Rmse o0 Normal Cyce
Ehd ws » Tost Case SytemTest  Fress Extrs Rive o Sosk Cyce - Iwakd
Tl J > Tost Case SytemTem  Tum off ra Rinse 0n Actve Normal Cyce
Tl s » Tost Conm SytemTest  Press O Beost on Delcats Cyce - Invald.

Requirements



pfc navigate” view requirements \Lllvc% /

# PTC" Navigate View Requirements Welcome Administator 1, Thngierx )

Capabilities

DOCUMENT 1: Test Document with RichText

|SECTIONS

View all Integrity Lifecycle
Manager requirement or T
structured documents T

17- You sy

B section: 7.1
Read Only Document View Setup Guide

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

. . g2

Displavs all captured rich  Bomenii b T B RIS SRt e VBBt il

2.2-1am magneto bold! font style aaaaa: |
. . 23-1am Times New Roman.

text information T pro

31- Here is a numbered listO fink
I 22, tierm;are some buetc st Plete By Created Date: #ri Jan 28 17020 IST 2016 Crested By administrator Reference Mode: Author Modified Date Fri Jan 29 17:05:24 1ST 2016 Modified 3y sdministrator ssction: 9 i 2577 cstgory: Functionsl Requirement  parentid: L
4-TABLES
4.1 - Here is a table: NameAge Swami26
Section: 10

Fonts, tables, bullets, LI
colors, subscript, -
superscript, etc.

Word doc DOCXgatevay testdocx

Created Date: Fri Jan 29 17:08:06 IST 2016 Created By: administrator Referance Mode: Author Modified Date: Fri Jan 29 17:08:44 ST 2016 Modified By administrator section: 10 id: 2579 category: Functional Requirement parentld: 1

Section: 11
= 6- BLANK NODES
= 61-
611-

excel sheet CopyofScenariosv02

Created Date: Fri Jan 29 17:1127 IST 2016 Created By: administrator Reference Mode: Author Modified Date: Fri Jan 29 17:11:27 IST 2016  Modified By: administrator section: 11 id: 2585 category: Functional Requirement parentid: 1

Section: 12

8 - https://wvow.google.dpin
- 9 - Attachment link
Embedded images and e
11 - excel sheet CopyofStenariosv02
12 -doc

attachments =

= 15 - This is the Included flocument
= 15.1 - The first node |n included
= 1511 - Second rfode in Included
15111 - Thifd node in Included v

Easily search and filter text . — :

Total sections: 41 Document ID: 1 Author: administrator Modified Date: Feb 26, 2016 3:13:05 PM Modified By: administrator ‘

doc
(Wi

Created Datp: Fri Jan 29 17:12:08 IST 2016 Created By: administrator Referance Mode: Author Modified Date: Fri Jan 29 17:17:11 ST 2016 Modified By: administrator section: 12 id: 2587 category|Functional Requirement parentic: 1

Quickly open other

inserted documents Document structure
with Row highlighted

Rich text information and
Inserted documents properties displayed
and objects accessible




REQUIREMENTS TRACEABILITY TO PRODUCT INFORMATION \L,'V\é%‘ (s

Create Traces from Requirements to
Parts without requiring Replication of
data

Capabilities

e Create traces without
having to replicate data
across systems

Windchill PDMLink

Part Structure CAD Structure

Integrity LM
Requirements

Specification

View Related Parts from PTC Integrity
Lifecycle Manager

. EaS|Iy view WlndChI” View Related Requirements from PTC
Windchill

information from Integrity
Lifecycle Manager or FIC aigate Verage e

Integrity Lifecycle Manager =
information from Windchill

Quickly construct Allocate and Satisfy
Traces

Easy to use App Leverages PTC
Navigate Framework

* Task-based app to trace
Integrity Lifecycle Manager
Requirements to Windchill
product information

Power Supply Specifications

* Leverage standards based PTC" Navigate Manage Traces
infrastructure
Respond quickly to Ensure alignment of Reduce rework costs Improve Verification by
BENEFITS market & customer Requirements through the related to meeting clear understanding of
needs whole Product definition Requirements needs




VISIBILITY AND TRANSPARENCY OF INFORMATION Y,

WORX &

Windchill Quickly view related Integrity Lifecycle Manager

requirements in

Identity a
———— — product structure
4 ﬁ 0000000109, NWR Dialysis Design, A.15 (Design)
{5% 0000000004, NW_Door, A.2 (Design)
-
0000000007, Dialyzer_Bracket, A.2 (Design) Requirement: 1064
k ) : Created by administrator on Apr 26, 2016 4:16:19 PM
{08 0000000008, Infiow Pressure Monitor, A6 (Design) < Modified by administrator on May 18, 2016 1:43:06 PM
0000000011, Venous Pressure Monitor, A.7 {Design) C
P> {§} 0000000021, Container_Assembly, A.2 (Design)
§88 0000000022, Tool Tray, A2 (Design) Properties | Traces | External Traces | Relationships | Attachments | Advanced | Branches | Labels | Workfiow | History |
{§§ 0000000026, Drip_Arm2, A.2 (Design) External Traces Title Trace Name Suspect Large Preview
0000000037, Tube_Adapter, A.3 (Design) 0000000108, Arterial Pressure Monitor, A.8 (Design) Satisfy true View
{é} 0000000054, Cabinet_Shelf, A.2 (Design) 0000000011, Venous Pressure Monitor, A.7 (Design) Satisfy true
- = : 0000000003, Inflow Pressure Monitor, A.6 (Design) Satisfy true
0000000055, NW_Housing_ A.2 (Design)
> §5% 0000000056, Dialyzer, A.2 (Design)
758 0000000058, Is 901151 01 A.2 (Design) Detailed view of rich
text requirement
e
= Traces Al == Easily view part details
= from related
Identifier | Target Type Trace Servi Type reqUII'ementS
- 1064 System Requirement ’ \5) Satisfy Defnointegrity Requirement Resource
Preview
( 0 objects selected ) .Pump flow .ra_:e r'ange will be programmed to allow from 0.1 to 200 mi/hr orm . .
o steps TS s Direct access to native

environment

#LIVEWORX 11




4

SAFEGUARD

Quality Review

File ViewSet Format Edit Item Query Document

PRODUCT
QUALITY AND
COMPLIANCE

Product Structures Compliance Report 7

850 1838 Test Case System Test Fress Extra Rnse on hormal Cyde
{1852 s » Test Case System Test FPress Extra Rinse on Sosk Cycle - Iwakd
;m‘ s Tost Came System Tost Tum off fxtra Rnse on Acve Normal Cycle
v:!ﬂl s Test Cae System Tost Fress O Beost on Debcate Cycle - Ivald
Requirements

m Traced
m Orphaned
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TRACEABILITY BETWEEN REQUIREMENTS AND PARTS . \15

Windchill Integrity Lifecycle Manager

PTC’ Windchill'

Administrator

-

2 Products > NWR Renal Systems

Requirement: 1064
Launch Manage Trace Created by administrator on Apr 26, 2016 4:16:13 PM

) . ) Modified by administrator on May 18, 2016 1:43:06 PM
application in context
of product structure

@

S

| yosea

[} Check Out

/ Check Out and Edit

asmolg

Properties | Traces | External Traces | Relationships | Attachments | Advanced | Branches | Labels | Workfiow | History|

4 [ Undo th External Traces Title Trace Name Suspect Large Preview
0000000108, Arterial Pressure Monitor, A.8 (Design) Satisfy true View
~2| Edit Common Attributes 0000000011, Venous Pressure Monitor, A.7 (Design) Satisfy true View

0000000003, Inflow Pressure Monitor, A.6 (Design) Satisfy true View

View trace and suspect
information when
 Atributes | requirement changes
= Understand trace and
suspect information to
Identifier | Target Type Trac Server Type product structure
& 1064 System Requirement %Sa,tlsfy Demointegrity Requirement Resource

J Previ_ l

Pump flow rate range will be programmed to allow from U.X
‘in steps of 0.5 mi/hr.

Suspect flag is a “live”
update in both systems
during change

( O objects selected )

#LIVEWORX 13



TRACEABILITY BETWEEN REQUIREMENTS AND PARTS

PTC Navigate" Manage Traces

Demolntegrity n Document 6184

View requirements and
part structures in a single

user interface

Trace Satisfy n m

Id Category Description Number Name Version
v 6187 Heading General
6189 Hardware Safety Reguirement The product shall be d Trom Memory Seat Me » WCDS000316 01-70000.asm A\ (Design)
w 6191 Heading Supplier Har ngineering Process SP-0813, Re » WCDS000334 01-20000.asm A1\ Design)
6153 Heading Fu al Requirements w WCDS000465 01-50000.asm AL (Besign)
+ 6195 Heading Power Stage » WCDS000231 01-51000.asm AL (Deyan)
6197 Hardware Safety Requirement One relay shall provide the power supply for all mot WCDS000071 01-52120.prt AL (Desidn)
6199 Hardware Safety Requirement Relays shall switch front and reverse direction. WCDS000367 01-512889.prt
6201 Comment Design Power Stage (will be used n-times for n mot WCDS000456 01-52200.prt .
S D oo Quickly create traces
6205 Comment User Interface Design based on Ul Safety Concept WCD5000409 01-3128891 prt o
T for selected objects
6209 Hardware Safety Reguirement Condition Voltage at the ADC as fraction of Vce Sho WCD5000124 01-40000.asm
v 6211 Heading Mon-Functional Reguirements WCD5000334 01-33100.prt Smre
6213 Non-Functional Requirement The maximum failure rate within warranty shall be le WCDS000028 01-33110.prt AL (Design)
6215 Mon-Functional Reguirement The ECU must be engineered according ASIL B. » WICDS5000342 01-31000.a5m 4.1 (Design)
6217 Non-Functional Requirement Test and Qualification Criteria
6215 Non-Functional Reguirement To be defined...
6221 Non-Functional Reguirement Hardware architectural metrics requirements
6223 MNon-Functional Requirement To be defined...
6225 Non-Functional Requirement Random hardware failure requirements
6227 Non-Functional Reguirement el Bakl ik 5 il

Visualize rich information

for requirements and parts View created traces

and suspect flags

Traces

Traces
P > [+

Number WCDS000001

1D:
ower Supply
/ e/ State: Active Mame 01-10000.3sm
| L\\) Created By: administrator |
Created Date: 2015-02-17 13:33 . . L
Motor n HIGH reated Date version A1 (Design)

Modified By: administrator
Modified Date: ~ 2015-02-17 13:33 State In Work

FB n HIGH .

Significant Edit: 20
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COORDINATED CHANGE MANAGEMENT PROCESS B\

CAPABILITIES e \

* Associate change processes and
objects between Integrity LM and
Windchill PDMLink =

* Provide process visibility &
execution

Integrity LM Windchill PDMLink

* Visualize information about Integrity

LM Changes within a Windchill Requirements Part Structure CAD Structure
PDMLink change process

Change Order

e Streamlined view of linked
information

* Invoke application for more
detailed access

« Common Change Reporting and ASsooiate changos
Metrics across systems between systems

BENEFITS Improve visibility into Streamline agtlwt_les
product releases across organization

Change Request

Improve compliance Reduce rework costs

PTC Confidential - Subject to Change Without Notice
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SUMMARY

A\

Easily trace Integrity LM requirements to Windchill parts LVEN / __
— Quickly identify impact analysis of a requirement change OR 15

Simple user adoption and training
— User does not need to learn the other system

Linked data across Windchill and Integrity LM
— Data remains in system of record (no replication or duplication)

Anecdotal integration pre-release customer feedback:
— “Seems simple and easy to use”

— “Very intuitive”

— “Really like the approach of a focused app for the task”

— “Can you make this app work for creating other relationships?”
— “Investment is well spent on this effort”

Available with Windchill 11.0 MO10, Integrity 10.9, and ThingWorx

7.1
— Similar installation and configuration to PTC Navigate

Leverage same approach to trace Integrity Modeler elements to
Windchill product structures

#LIVEWORX 19
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