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INTRODUCTION @ ptc

» Interoperability is a key facet of a successful system, and essenftial to a
system of systems.

* Interoperability is a property of a system, whose interfaces are completely
understood, to work with other products or systems without any restricted
access or implementation.

« Software interoperabllity is the capability of different programs to exchange
data via a common set of exchange formats, (read/write) file formarts using
same protocols.

« DOD: The condition achieved among communications-electronics systems
when information or services can be exchanged directly and satistactorily.

« SO, inferoperability begins with interfaces: mechanical, electronic,
hardware, software, people-ware, etc.



DESIGNING INTERFACES @ ptc

« Starts with requirements and stakeholder needs

« System-to-System interfaces
— Define the required behavior/functionality
— ldentify the Dependencies - interaction with other systems and within the subsystems
— |dentify the necessary interactions
« Data, physical, logical, electrical, etc.
— Define logical interface requirements
— Define interaction performance characteristics
— Allocate to physical interfaces

« Human Interfaces
— ldentify the characteristics of the (Human) users that will interact with the system.
— Define the required tasks to be performed
— ldentify the Primary User Interface Elements
— Define the Navigation Map



FULL PORT NOTATION & pic
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OPERATIONAL CONCEPT GRAPHIC @ pic

OV-1a [High Level Operational Concept] MPS Concept [OV-1a Graphics]J
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CAPABILITY DEPENDENCIES @ pic

CV-4 [Capability] Parcel Services [CV-4]
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LOGICAL ARCHITECTURE ICD

 [Architectural Description] Structure [OV-3 Info Exchange]

FRAGMENT

Operational Producer Needline Consumer
| Name Conveyed Performer (Operational) | Activity (Operational) Name Performer (Operational) Activity (Operational)
CHO-BC-BL e:Exchange_ Element» «Performer (Qperational)s BC - CHQ e:F*erfor_mer (Operational)»
B Bill Corporate HQ Business Customer
} aSystemn «Performer (Operational)» aActivity (Operational)» ) aPerformer (Operational)» gActivity (Operational)s
B BC-VEH.PK Parcel Business Customer Provide Waybill BC - VEH Vehicle Verify Waybill and Payment
BCVEH:PW «BExchange Element» «Performer (Operational)» «Activity (Operational)» BC - VEH aPerformer (Operational)» aActivity (Operational)s
N ) Parcel Waybill Business Customer Provide Wayhbill Wehicle Verify Waybill and Payment
A «Systems «Performer (Operational)s wActivity (Operational)» ) «Performer (Operational)» eActivity (Operational)»
N VEA-BCPK Parcel Wehicle Provide Parcel BC - VEH Business Customer Accept Delivery
e aSystems «Performer (Operational)» ~ «Performer (Operational }»
B SFDCPK Parcel Storefront SF-Be Distribution Center
eActivity (Operational)»
Load Vehicle
DCVEH-MN «Exchange Elements «Performer (Operational)s wActivity (Operational)s VEH - DC «Performer (Operational)s aActivity (Operational)»
’ Manifest Distribution Center Find and Record Outgeing Parcels Vehicle Find Receiver
aActivity (Operational)s
a Find Sender
} «Systems «Performer (Operational)s «Activity (Operational)» ) «Performer (Operational)» eActivity (Operational)s
| DE-VEH-PK Parcel Distribution Center Find and Record Outgoing Parcels VEH-DC Wehicle Load WVehicle
) «Exchange Elements «Performer (Operational)s aActivity (Operational)s B aPerformer (Operational }» eActivity (Operational)s
DC-VERPW Parcel Waybill Distribution Center Find and Record Outgoing Parcels VER-DC Wehicle Load Vehicle
OC-VEH-RT eExchange Elements uF'eerrmer (Operatlonal]n VEH - DC «Performer [Qperatlona\}n aActiity [O!Jerat\onal]x
Route Distribution Center Vehicle Aurrive
VEH-OC-MN «Exchange Elements «Performer (Operational)» aActivity (Operational)s VEH - DO «Performer (Operational }» eActivity (Operational)»
i ) Manifest Wehicle Unload Vehicle Distribution Center Record and Store Incoming Parcels
- aSystems «Performer (Operational)s aActivity (Operational)» B aPerformer (Operational)s wActivity (Operational)s
| VEADCPK Parcel Wehicle Unload Vehicle VER-De Distribution Center Record and Store Incoming Parcels
VEH-DC-PWY «Exchange Elements «Performer (Operational)s aActivity (Operational)s VEH - DC «Performer (Operational)s aActivity (Operational)»
_ ] Parcel Wayhbill Wehicle Unload Vehicle Distribution Center Record and Store Incoming Parcels
aActivity (Operational)s
e «Exchange Elements «Performer (Qperational)s Record Delivery B «Performer (Operational)s
VEH-DC.ST Route Status Wehicle aActivity (Operational)s VEH-DC Distribution Center
N Record Pickup
) aSystems aPerformer (Operational)s aActivity (Operational)s B «Performer (Operational )» aActivity (Operational)s
a HC-VEH.PK Parcel Home Customer Provide Wayhbill VER-HC Wehicle Verify Wayhbill and Payment
HC-VEH-PW «Exchange Elementx «Performer (Operational)» «Activity (Operational)» VEH - HC «Performer (Operational)s sActivity (Operational)»
a ) Parcel Wayhbill Home Customer Provide Wayhbill Vehicle Verify Wayhbill and Payment
HC-VEH-PY «Exchange Elements «Performer (Operational)s «Standard Activity (Operational)s VEH - HO aPerformer (Operational)» aActivity (Operational)s
_ ) Payment Home Customer Provide Payment Vehicle Verify Wayhbill and Payment
) aSystems «Performer (Operational)s aActivity (Operational)s «Performer (Operational)» aActivity (Operational)»
VEA-HCPK Parcel Wehicle Provide Parcel VER-HC Home Customer Accept Delivery

Generated
automatically
from the
architecture




SYSTEM INTERCHANGE SPECIFICATION @ pic

SV-1 [Systems Node] MPS System Conlext [SV-1]] EXC h an g e
— _—)
Systems can
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HH-RT:VS : Vehicle Status
|nTerfdce d Lo-Jack Device - . .
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4 DRV-HCPK - Parcel P-BC-PH - Parcel History
H PSR : Service Request
s
HC-DRV B P:SR : Service Requpst

intferactions




THE EVOLUTION OF STANDARDS OVER TIME S ptc

Sidv-2 [Architectural Description] Technical Views [Sth—Z]J
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forecasts - == " “erorecast Comment

v 1
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SYSTEM INTERFACE SPECIFICATION D ptc
V-2 [y W] WPS Sydom Conent V2]

-t o s systems wil
HQ: bemel Chent | interact to provide
_ | capabilities

Defines how

implementsProtocol
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1

BK : Wireleds
1
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«Protocol» Wireless
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STANDARDS COMPLIANCE MATRIX 2 pic

[Archi_kectural Descﬁptiun] Technical Views [StdV-1 Matrix]
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DRIVER-HANDHELD MODULAR INTERFACES @ pic

sv-2 [System] Delivery Vehicle [SV-2]’

«SystemConnector»
SySterr_lport» «SystemPort»
WN : Wireless e
: Wireless
«SystemConnector»
«SystemPort»
PC : Parcel
>

«SystemPort»
PC : Parcel

«SystemC

«SystemPort»
CC : Credit Card

bnnector»

«SystemPort»

CC : Credit Cardr

«SystemPort»
WB : Wayhbill

«SystemConnecto

«SystemPort»
WB : Wayhbill

»




SYSTEM EVENT TRACE DESCRIPTION 2 pic

The order and timing of the intferactions is just as critical as the interface definition
itself: not just what happens, but when and why it happen:s.

MPS System Context

Description «ResourceRole» esourceRoIe «ResourceRole «ResourceRoIeI «ResourceRole» «ResourceRoIeI «ResourceRole»I

«R
HC-DRVIPK : Parcel |
HC-DRY{WB : Waybill_ '

DRV-HHWB : Wayhil
I

Provide Parcel
Provide Waybil

Place Waybill in Front of
Scanner

Scan and Store Waybil
Prowvide Credit

Place Card in Scanner
Scan and Store Card
Request Card Authorization
Authorize Card

Send Approval

Update Parcel Status
Update Parcel Status
Update Vehicle Status
Update Tracking Status

¥ Scan Waybill |
HC-DMCC : Credit Gamd I
DRV-fIH-CC : Credit Card :

Read CardQétails
HH-BK.GCT : Credit Card Traﬂlsaction
Authorize Credit Account

]

I

|

|

| |
| |
: BK—HH:(::CA - Credit Card Ap;lkroval
|

|

|

|

|

Add Parcel I
HH-PT:PH : Parc€lHistory

]
I HH-RT: vs: Vehicle smtu?ﬁ
| ' ' RT-VT-VSLVehick Status




DERIVING SERVICES FROM CAPABILITIES @ pic

(

[ Copobili’ryJ
\\

SOV-3 [Architectural Description] Services [SOV—S]J
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CONTEXT OF HANDHELD DEVICE

ibd [Block] Handheld Context [Graphic]|

. «blo
N Handheld Context

I

. CP:

.

VH : Velaicle

FS : Financial Services  Delivery Person * PC" Parcel s Caslaf'tfﬁf'. :‘,!' WAl

Il Provider.




USE CASES DEFINE INTERACTIONS WITH ACTORS S ptc

uc [Package] Use Cases [HH]J
Navigate to
Destination
A
J— —._, «include»
N Satellite
Delivery Execute
Person Power Off Route
Delivery
Customer Deiven
Prepare for
Deliveries
\
Delivery Unload «extend» -
Person Packages Customer Not
Present
@ - Update
. Software
IT Services
Cell Provider




LOGICAL V. PHYSICAL MODELING WITH IBDS @ ptc

« IBDs can be used to capture both a logical model of parts, connections and flows, and
a physical model

« Logical model focuses on logical parts and flows and may not show ports or types

(unless logical types defined)
— Based on specification rather than implementation (‘what’ not ‘how’)

— Abstract types (if any)

« Physical model focuses on physical parts and flows and normally shows ports and
physical (implementation) types
— Normally follows logical modeling
— May be many physical models for one logical model
— Real-world types

« May affect package structure
— Logical package contains logical types
— Physical package contains physical types

« Can link logical model items to physical model items via Allocation



LOGICAL DATA & pic

bdd [Package] Data [Logical]’

«valueType (dataType)» «valueType (dataType)» «valueType (dataType)»
Current Location Customer Data Route
«valueType (dataType)» «valueType (dataType)»
«valueType (dataType)» Credit Request Driver Input
Navigation Instructions
«valueType (dataType)»
«valueType (dataType)» «valueTy_pe (dataType)» Traffic Data
Required Location Credit Approval
«alueType (dataType)» «valueType (dataType)» «valueType (dataType)»
Parcel Data Power Access Request
«valueType (dataType)» «valueType (dataType)» «valueType (dataType)»
Customer Input Manifest Access Granted




EXAMPLE IBD - LOGICAL MODEL

ibd [Block] Parcel Delivery Device [Logical IBD]J

LS-NV:CL : Current Location
—

NV-UD:NI : Navigation InStM

PM-UD:PD : Parcel Data

PM-NV:RL : Required Location

y:

WDT-NV:TD : Traffic Data

WDT-PM:RT : Route

PM-WDT:PD : Parcel Data
PM-WDT:CL : Current Location

47

<_
PM-UD:CD : Customer Data

—
PI-PM:PD : Parcel Data

CS-PM:CA : Credit Approval

PM-CS:CR : Credit Request

|

CDT-PM:MF : Manifest
‘7

a—
CDT-PM:RT : Route

UI-PM:DI : Driver Input
UA-PM:AR : Access Request

PM-UA:AG : Access Granted
TUI—PM:CI : Customer Input

Connected
to all
sy stems




PHYSICAL DATA

bdd [Package] Data [BDD]J

«valueType (dataType)»
Power




INTERFACES @ ptc

bdd [Package] Types [BDD]|




EXAMPLE IBD - PHYSICAL MODEL

ibd [Block] Handheld [IBD: Data]J

PW : Power
MR : Magnetic Reader

qi
MR-CR:CD : Card Details

IFR-SC:BC : Bar Code
PC-SC:SC : Scanner CMD T

DT : Data

PC-SC:DI : Display Info 'CR-PC:CD : Card Details

SC-PR:BC : Bar Code |

CM-PC:ID : Image Data

- <

DT-PC:RT : Route DT-PC:SW : Software

= -

CM : Camers

B

SCR-PC:SD : Signhature Data

TPC-CM:CC : Camera CMD

PC-DT:MF : Manifest DT-PC:MF : Manifest

. >l

4

h

WT-PC:RS : Parcel Status

WT-PC:CRP : Charge Reply

DT-PC:DB : Database

DT, : Dat

WT-PC:RT : Route

=

PC-WT:PS : Parcel Status PC-WT:CR : Charge Request

GPS-PC:GL : GPS Location

DT : Data

KB-PC:UC : User Command

DT : Data
ST : GPS

GPS : GPS

GPS-GPS:GL : GPS Location

WL-WT:CRP : Charge Reply

WL-PC:MF : Manif

lgL‘DT : Data

WL : Wireless

b
WL-WT:MF : Manifest
WL-WT:RT : RouteT

4

- WL : Wireless

‘iWT-WL:PS : Parcel Status

iWT-WL:CR : Charge Request

HH-DT:MF : Manifest

HH-DT:DB : Database

DT-HH:MF : Manifest

HH-DT:RT : Route

HH-DT:SW : Software

DT : Data

|




EXAMPLE IBD — PHYSICAL MODEL

ibd [Block] Handheld [IBD: Power]J

PW : Power
[

PW : Power

PW : Power

JFR:IFR L
PS-SC:PW : Pgwer

PS-SCR:PW : Power

HH-BT:PW : Power
PWIn : Power

PWOuUt : Power PW - Power

BT-PS:PW : Power
PWin : Power

PS-CR:PW : Power

Item Flow1 : Power

PWOQut : Power

PS-CM:PW : Power

PW : Power

PS-KB:PW : Power PS-DT:PW : Power

PW : Power
wer

L PS-GPS:PW : Powear

—

PW : Power

PW : Power

PS-WT:PW : Power

PW : Power I: :|

ST : GPS

DT : Data

— WL : Wireless

]

[




MODEL PACKAGE STRUCTURE @ ptc

« Shows Dependencies within model to inferfaces

pkg [Package] System Model [Package Structure]J

Behavior I
Structure I
. I - Activitiesi
Definitions Domain I

Handheld I
E:,— —_— CcC Systemi |

Events

e — — — — —
Parametrics I -




REUSING AND SHARING MODEL LIBRARIES @ ptc

ulation
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ASSET-BASED MODULAR DESIGN @ ptc

» Design the same way you Build
— Construct Systems of Sub-Systems (SoS)
— Use Services to build your Application (SOA)
—Plug Components together (CBD)

* Modular Design
—Top-Down, Architected
—Specification (& Requirements) Driven
— Parallel Working
—Separation of Concerns
—Boftom-Up, Asset Mining
—Un-modeled Assets
— Other Modeling Tools
—Legacy Integration
— Published Interfaces (e.g. IDL, SysML)
—Uses the Reusable Asset Specification (RAS) and OSLC




ASSET-BASED MODULAR DESIGN @ ptc

» Publish from Sub-system model into PTC Integrity Asset Library
— Publishes the asset as a black box
— Enables reuse as opposed to clone and own
— Auto-creates Trace Links #3 PLE - 5 Various Parts, Version 0 - Artisan Studio - [Wheel.Context Wheel]

@ Asset Library - Mozilla Firefox

Dlewkdt Vicwwabiiston Bookaiegiiais Help .  Asset Library + 2 X Internal Wheel ;/" Context Wheel X | Start Here X |
J & Asset Library m | =@
€ | @ localhost/AssetLibrary/Library?library=1&inodeld=3_6 '-é-'"t_:j Local Library 1  bod Context Vineel
-\ Automotive Cataleg 1
-l Automotive Catalog 2 cAssetl

' al'egoAs setbLibrar £l Automotive Catalog 3 Wheel

ﬁ AutomaticTransmission

= . ﬁ Desiel Engine —_
PTC Integ rlty AS ﬁ ManuallyShifted Transmissic Drag-8-Drop
ﬁ Petrcl Engine
ﬁ SemiAutomaticTransmission

#-§ 4 Local Library 2

Local Library

A E_j Local Library 1
l? (e Automotive Catalog 1
- (wl Automotive Catalog 2
: - |l Automotive Catalog 3

ﬂ AutomaticTransmission

“ Petrol Engine
- ﬁ Desiel Engine

= ﬂ Wheel

i | Design

i
3
[} ﬁ ManuallyShiftedTransmigg
-
;
a

I? [# Madel data for Wheel ‘

& wheel




ASSET-BASED MODULAR DESIGN

» Use Sub-system from PTC Integrity Asset Library in Super-system Model
« Reuse interfaces, requirements, operations, parameters, constraints, etc

S ptc

3 PLE - 1 Drivetrain, Version 2 - Artisan Studio - [Automotive Drivetrain Example.02 [8DD] System Breakdown Structure] =
File Edit View Tools Diagram Window Help

-5 X

ElADS b bt

s ol B e~y | v o

!A_sset Library 02 [BDD] System Breakdown Str... X |03 [IBD] Drivetrain Systern Connec... X [ Start Here X ] -

B® pe=e hany bad 02 [8 DD] System Breshiown Structurs)

2§ 1 Local Library 1

".-‘ Automotive Catalog 1

".J Autemotive Catalog 2

-l Automotive Catalog 3
ﬁ AutormaticTransmission
5 ﬁ Desiel Engine

. 4 ManuallyShiftedTransmission (

x

] » ||

.Q,Petowg

Ny y
& SemiAutoms ransmission Power phml 3= l Electricz| Matwork J
-2 Wheel
-4 1 Local Library 2

1
nernal C usti issi ElectricalMetwork
ine

creates
Trace

H Links

I L] @ s | 4@ | ) Asset Library 4 »




ASSET-BASED MODULAR DESIGN

« Super-system Model = Configuration of Versioned Sub-systems

Super-system
Models

Links via
Assets

Sub-system
Models

Super-system Model 1

Sub-System
1

V2.0

Asset Library

Asset 1
(Sub-System
Model)

V2.0

Super-system Model 2

Sub-System Sub-System
2

Asset 1

Asset 2 Asset 3
(Sub-System (Sub-System
Model) Model)

V3.0 V4.0
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LINKING FROM REQUIREMENTS TO MODELS TO PLM @ ptc

External Traces & Model Surrogates with Visual Model Trace Links

DOORS
Integrity

Lifecycle
Manager

Integrity Modeler

Requirements
Local or Surrogate m
Requirements m

O SysML ~ Windchill

Functions

OSLC and/or URL
Drag-&-Drop for OSLC SysML Local or Surrogate
Copy-&-Paste for URL Use Cases Blocks




TRACING FROM REQUIREMENTS TO SYSML TO CAD @ ptc

HSUV, Version 5 - PTC Integrity Modeler - [Engine Assembly]
i File Edit View Tools Window Help
D@ b BRg X o &R

block = DLaL&

-] +Differential -
ElectricalPowerController
ElectricMotorGenerator
Environment

Right-click on items in browsers
or on diagrams to open HTML -y

fi: windchill”  pa [AiTypes B4 [searcn [Pl [ Quik Links -

B & e ome.cous v e - HTML Link to

Actions < | ¥ Part - 0000003680, Engine, OEM, A.8 (Design)

Modified:

w
. IR . | oo T I e T e R product data
I_I n kS O n d S U rrog O Tes -l ~FuelPump Sl | visualization and Attributes | More Attributes . . .
-l ~Fusksi ] Visuslization and Attributes in WI N d C h i I |
/ Ml +FueRegulator g
\ I (- +FuelTankAssembly I Nama: Engine

W +HybridsSuv Status: Checked in
i InteriorSubsystem Modified By: Pat Product Manager L
i InternalCombustionEngine £ Last 2016-04-13 23:59 EDT e ||

_/. [Block] HSUV [PowerSubsyste... % |7 [Package] HSUV neq\_ j;s [.. %]

-l +PowerSubsystem

\/ -l ~Road
-l +Transmission Authoring  Enghish (United States)  Translation  Engine .
1 -l +Weather
-l ~WheelHubAssembly
hkp = = General = _
. (- ¥ +PayloadCapacity HSUV, Version 5 - PTC Integrity Modeler - [Driving Modes Requirement] B )
Show/Hide Compartments... {7 + block] Automoti T
Start Link : ' L% DI
tart Lin £ Packages -
I3 = - -
. ; Results | & +HSUNSpecication -
H i : 3 H - arch ol 2 -
End Link... o w75 o infegrity-lifecycle manages Ggstes = weme | ssddin =
| oy EEAT—— Tin s [ My ot [ | Loout Gelrten)
Tools ¥ i : :::;.;::Tm T i o
|| @@ -pefformance 41 (10f1) Query ] = P
Add G i ® +Qualification e
; .wg;-ﬁn::qwmmmll HSUV Specificati | nm:‘hv"'"m R —— Requirement -~ pr
Help H @ Modified by Patrick Ollerton (pollerton) on May 17, 2017 10:03: 13 AM
| 9 +Range ¥ Overvew  Relatorshios | Motes | Attachments sndlinks | Workfow | Histery |
Links [ 3 . L— | @9 +RegenerstiveBraking
1 [E] +[Package] HSUV Requi [Ae _
i Rresuts [ || B +{Packagel HSUV Requirements (5 || @ Summary  Driving Modes
Mew ] Done i L{E] +[Package] HSUV Requi R
1 | 1| | [ +[Package] HSUVRequirements Rel: State ¥ Inactive [ Closed |
& .
ac Set ] T o HsUYDstTypes | Assigned User
- | 5 +HSUVFlowSpecs Priority @1
A = | @ +HSWinterfaces i
£ PTC Integrity Modeler
Il Autosize | ecesiomer ProductLine  PTC Inteqgrity Modeler
¢ Ml +AutomotiveDomain Description
I . & W +Baggage . _
P opu late » [ smenpack Provide driving mode options that the driver can easily control.
+ ac
|t I +BodySubsystem Comments
1 I +BrakePedal
Link Class e
LR CANE PTC Canfidential ©PTC Inc.
Unlink Class HTML I_ k _I_ bsystem
INKTO e
| Open 3 3 X | Properties of ‘Driving Modes Requirement” 2-ax

requirement in - Gres [ [ [ i ] |
Integrity Lifecycle e o
Manager o e

Last changed onvby: 17/05/2017 130213 PTCNET\Polerton

I Roll Up Contextual Features

'gg) Diving Modes Requirsment

Visblty. @ Publc (O Protected (O Prvate ) Package




THINGWORX TRACE MANAGEMENT (SE-PE) DISPLAY @ ptc

ThingWorx Trace Management (SE-PE)
Modeler Provider PTC.OSLC Resource Provider.modelerconnector.arc.item n Trace Realizes n m m

Integrity Modeler - System = Windchill - Parts

Name Description

» ! HELUW Model PackageDiagram BE.4.1.2 Package Diagram - = ¥ ooofz PowverSubsystemn Al o
b | HEUWARalysis Package noovs ElectricalPowerControll .1 .
. T ~J You define the
b HSUvEBehavior Package 4 FuelTankAssembly &2 i .
7 — HSUVRequirements e » 00081 InternalCombustionEni .1 valid link types
. = noov4 BatteryPack A1
You define the / b T HSUWStructure Package ny for your
onovs i i
a v |HiUWUseCases Package EITEtental il H .I.
|n1'egrl1'y Modeler 2 == m_ 00080 Transmission a1 organizarnon
TypeS ThOT are » () Brake Use Case nonse SON-BY o
. o ; ; 000&s ElectricMotorGeneratong,1
OVO”Oble N The v (3 Dtive the wehicle Use Case m
Thn Worx Trgce 3 %ja HEW U setases [0 Usze Case Diagram B.4.2.3 Use Case Diagram - s
¢ accelerator A1
I g [ %::; HEW U selases [T Usze Case Diagram B.4.2.2 Use Case Diagram -
Management app » Ol Use Case
v (3 Insure the wehicle Use Case
» () Maintain the vehi Use Case
» Ty Operate the vehic sk Case £ =

. -

(=1

| Use Case Marme

_ Satisfy Performance [HEUWModeliHEWRequirementsiHE U Specific:
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PHYSICAL INTERFACES @ ptc

Interfaces are controlled boundaries between modules, components or parts

Types include:
— Attachment, Spatial (envelope)

— Transfer (e.g. power)
— Communication
— User Interface Direct/Attachment

Access/Spatial

Communication

Transfer of Power User Interface




REALIZING INTERFACES @ pic

» Develop and Propagate Interfaces
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Select both axes

Confirm that component has
been placed correctly and
repeat as necessary




@@ COLLABORATIVE AR/VR DESIGN D pic
o™

o
S

Effortlessly Collect all Relevant Information Closed-Loop Change Management




DIGITAL TWIN

Registry of Information

|ldentify Solutions

S ptc

A digital record of each product’s designed, manufactured,
serviced and real-world state
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* Improve profitability by analyzing the configurations of fleets of assets for future

sales, recalls or update opportunities
* Improve decision making by analyzing individual assets again their real-world

usage
* Ensure security, legal and regulatory compliance with hardware and software

configuration traceability




CONCLUSION D pic

« Interface requirements start at the very beginning of development

* They are many ways to define an interface. The best one depends on
particular circumstances and will change over time

* Interfaces can be traced from requirements through to architecture
through to design and physical implementation

 Define common interfaces first in a collaborative environment.
— This means they will be available when people need them.
— They will also only be defined once

 Interfaces are where things usually go wrong so it is best to get them right.
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Thanks for your attention! .

Speaker
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