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INTRODUCTION @ ptc

* Interoperability is a key facet of a successful system, and essential 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 formats using

same protocols.

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

« SO, iInteroperability 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
— |ldentify 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 2 pic

Full Port (directional notation derived)

«fully «fu
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SYSTEMS OF SYSTEMS INTERFACES
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OPERATIONAL CONCEPT GRAPHIC 2 pic

OV-1a [High Level Operational Concept] MPS Concept [OV-1a Graphics]J
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CAPABILITY DEPENDENCIES 2 pic

CV-4 [Capability] Parcel Services [CV-4]

GV : Governance

Required
Capability

Capability
dependencies
provide context for
capability phases

a nd resource : PP : Parcel Pickup Ca pa bili’ry
deployment Dependency
—_—

Dependencies
between capabilities
implies interfaces LG : Logistics
between
implementing
systems.

SEC : Security




LOGICAL ARCHITECTURE INTERACTIONS 2 pfc

(«Standard Activity (Operational)»
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Context |

A Exchange
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interface
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LOGICAL ARCHITECTURE ICD (FRAGMENT)

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

Operational Producer Needline Consumer
Name Conveyed Performer (Operational) | Activity (Operational) Name | Performer (Operational) | Activity (Operational)
CHQ-BC-BL aExchangel Elements «Performer (Operational)» 8C - CHQ «Perfnr‘mer (Operational)»
Bill Corporate HQ Business Customer
BC-VEH-PK «Systems «Performer (Operational)» aActivity (Operational)» BC - VEH «Performer (Operational)» «Activity (Operational)»
z Parcel Business Customer Provide Wayhbill Vehicle Verify Waybill and Payment
SC.VEH-PW «Exchange Element» «Performer (Operational)» «Activity (Operational)» BC . VEH «Performer (Operational)» «Activity (Operational)»
: Parcel Waybill Business Customer Frovide Wayhbill Vehicle Verify Waybill and Payment
: «Systems «Performer (Operational)» «Activity (Operational)» «Performer (Operational)» «Activity (Operational)»
YERHLR Parcel Vehicle Provide Parcel e Business Customer Accept Delivery
5 «Systems «Performer (Operational)» «Performer (Operational)s
SEDLE Parcel Storefront - Distribution Center
«Activity (Operational)»
Load Vehicle
DC-VEH-MN «Exchange Element» «Performer (Operational)» aActivity (Operational)» VEH - DC «Performer (Operational)» «Activity (Operational)»
' Manifest Distribution Center Find and Record Outgoing Parcels Vehicle Find Receiver
«Activity (Operational)»
Find Sender
DC-VEH-PK «Systems «Performer (Operational)» aActivity (Operational)» VEH - DC «Performer (Operational)» «Activity (Operational)»
) Parcel Distribution Center Find and Record Outgoing Parcels Vehicle Load Vehicle
DC-VEH-PW aExchange Element» «Performer (Operational)» aActivity (Operational)» VEH - DC «Performer (Operational)» aActivity (Operational)»
: Parcel Waybill Distribution Center Find and Record Outgoing Parcels Vehicle Load Vehicle
DC-VEHRT «Exchange Element» «Perfprrqer [_Operationaljx VEH - DC «Performer [Qperatianal}n «Activity [Operationaljx
Route Distribution Center Vehicle Arrive
VEH-DC-MN «Exchange Element» «Performer (Operational)» aActivity (Operational)» VEH - DC «Performer (Operational)» «Activity (Operational)»
Manifest Vehicle Unload Vehicle Distribution Center Record and Store Incoming Parcels
VEH-DGPK «Systemn «Performer (Operational)» aActivity (Operational)» VEH - DC «Performer (Operational)» aActivity (Operational)»
) Parcel Vehicle Unload Vehicle Distribution Center Record and Store Incoming Parcels
VEH-DC-PW «Exchange Element» «Performer (Operational)» aActivity (Operational)» VEH - DC «Performer (Operational)» «Activity (Operational)»
’ Parcel Waybill Vehicle Unload Vehicle Distribution Center Record and Store Incoming Parcels
aActivity (Operational)»
: «Exchange Element» «Performer (Operational)» Record Delivery a«Performer (Operational)»
G Route Status Vehicle «Activity (Operational)» MR B Distribution Center
Record Pickup
HC-VEH-PK «Systemn «Performer (Operational)» «Activity (Operational)» VEH - HC «Performer (Operational)» «Activity (Operational)»
) Parcel Home Customer Provide Wayhbill Vehicle Verify Waybill and Payment
HCVEH PW «Exchange Element» «Performer (Operational)» aActivity (Operational)» VEH - HC «Performer (Operational)» «Activity (Operational)»
i Parcel Wayhbill Home Customer Provide Waybill Vehicle Verify Waybill and Payment
HC-VEH-PY «Exchange Element» «Performer (Operational)» «Standard Activity (Operational)» VEH - HC «Performer (Operational)» «Activity (Operational)»
) Payment Home Customer Provide Payment Vehicle Verify Waybill and Payment
. «Systemns «Performer (Operational)» aActivity (Operational)» «Performer (Operational)» «Activity (Operational)»
VERHC:PK Parcel Vehicle Provide Parcel VEH - HC Home Customer Accept Delivery

ptc

Generated
automatically
from the
architecture



SYSTEM INTERCHANGE SPECIFICATION 2 pfc

SV-1 [Systems Node] MPS System Context [SV—1]J EXC h O n g e
—_— —

BC-AC:PY : Payment
Own i n g " AC-BC:BA: Elus;ness Account
- { PT-AC:PH : Parcel History
Context

Systems can
also be

specified as
services

System

conformsTo
«Standard» |[ETF RFC 2058
T

1
BK-HH:CCA ;[Credit Card A PT-HH|MF : Manifest
L > &

> —

< PH i i -
HH-PT:PH : Parcel Hist
HH-BK:CCT : Credit Card Trangaction droctiisiony
PT-WP:PH : Parcel History

// i WP-PT:SR : Service Request
DRV-HH:WE : Way - d h uman

Person ] interface
J requirements

| 1- f il HH-RT:VS : Vehicle Status
nrerrace Add Lo-Jack Device - e g :
K and connect directly to DRV-HC:WE : WaybHVP-HC/PH : Parcel History | an d
lvehicle tracking? DRV-HC:PK : Parcel L WP-BC:PH - Parcel History

inferactions

Defines system

r RT-HH:RU : Route Update
DRY-HH:CC : Credit Card

A
RT-HH:RT : Route

AN

r
HC-WP:SR : Service Request

h
HC-DRV:WB : Waybill BC-WP:SR : Service Requpst

RT-VT:VS : Vehicle Status| * yResourceRole: = || HQ-DRV:CC : Credit Card
Trackin iy HC-DRV:PK : Parcel

—
RT-VT:RT : Route




THE EVOLUTION OF STANDARDS OVER TIME

StdV-2 [Architectural Description] Technical Views [Std\/-2]J

@

ptc

Forecast ]
Link

span ' I span ‘ Ethernet Standard E]
«ForecastSpanLiteral» Mandated 1 1 — -  «ForecastSpanLiteral» Mandated :
e | I
«Forecast» 1 1 «Forecast» '
] 1
«Standard» «Standard»
Standard 150 13407 T251

Defines

~ «Standard» : - «Protocol» _ —— - «Protocol» !
S T <l d C I'd S IETF RFC 2058 IETF-secsh-architecture-05 Wireless Application Protocc

and

standards o B ﬁ_ ! ;
«Forecastopantiteral» merglng - = Srucos [

forecasts Commen

Standard
Type

1 1
. | Span
span ' ' span
«ForecastSpanLiteral» Mandated ﬁ‘ | i = 7 «ForecastSpanLiteral» Mandated
] ]
«Forecast» | 1 «Forecast»
1 L
«Protocol» «Standard» «Standard»

SSL Protocol Version 3. IETF RFC-1828 IETF RFC-1510




SYSTEM INTERFACE SPECIFICATION 2 pfc

5V-2 [Systerns Node] MPS Systemn Context [S\-"-Z]J

Defines how
systems will

Op el F _
1

HQ - Internal Client IF IﬂTerOCT TO prOV|d e
capabilities

mermne
conformeTa |ﬁ implementsProtocol
«Protocol» Wireless Application Protocol
«Standard» IETF RFC 2058 :

IM : Internet

L 1
BK : Wireleds
1
WN : Wireles
D Wireless

DV Wireless

conformsTo
«Standard» IETF RFC 2058

_ implementsProtocol
«Protocol» Wireless
Application Protocol

reless

WHN | Wireless

<IN : Intermet IN - Internet
B — 1




STANDARDS COMPLIANCE MATRIX D ptc

| [Archi_kectural Description] Technical Views [StdV-1 Matrix]

Standards ptandard

Model
Elements

«ResourceRole»
BK

4 7
-
5 :l::sourceRole» G enera -I-e d
I E «Systeminterface» OUTomOTICO”y
| ug [HHCBK Summarizes standards
£ «Performer (System)» .I:
| ,E_ Wireless Network conrormance
“2 «ResourceRole»
(=] WN
- (&)
«ResourceRole»
wpP X

[ A\

Conformance




DRIVER-HANDHELD MODULAR INTERFACES

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

@

ptc

«SystemConnector»
\:\iﬁs‘tw F’c|>rt» «SystemPort»
RERERIEED : Wireless
«SystemPort» «SystemPort» «SystemPort»
PC : Parcel CC : Credit Card| WB : Waybill
«SystemCeonnector»
ROySIemMGoNNSEoR «SystemConnectol}»
«SystemPort» «SystemPort» «System Po‘rt»
PC : Parcel - CC : Credit Cardr WB : Wayb:ll




SYSTEM EVENT TRACE DESCRIPTION 2 pfc

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

MPS System Context

Description

Provide Parcel
Provide Waybill

Place Waybill in Front of
Scanner

Scan and Store Wayhill
Provide Credit
Place Card in Scanner

Scan Waybill |
|

Scan and Store Card

Request Card Authorization
Authorize Card

Send Approval

Update Parcel Status

Add Parcel ! '
Update Parcel Status ' HH-PT:PH : Parca@iistory
Update Vehicle Status | HH-RT:VS | Vehicle Statu?ﬂ
Update Tracking Status | ' ' RT-VT:V/SLlVehicle Status

Authorize Credit/Account

BK-HH: : CA : Credit Card Apﬂlyroval




DERIVING SERVICES FROM CAPABILITIES 2 pfc

[ Capability ( Service Supports W
~ Capability
(Exposes)

SOV-3 [Architectural Description] Services [SOV-3]J

. I
«Expose» «Expose» |

l«Expo elf «Expose»
I

<< Expose»l
1

[ ]
1
l«Expose»
]
«EXpose»

Interface




SYSTEMS INTERFACES
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CONTEXT OF HANDHELD DEVICE 2 pic

ibd [Block] Handheld Context [Graphic]‘

. A «blo

Handheld Context

-

L
.'_ "4-" - |
Ta i

- :'eto .

; -
H : Parcel Delivery Haqdhelc? !

- .. - - e
-
™ 4
L
.




USE CASES DEFINE INTERACTIONS WITH ACTORS D pic

uc [Package] Use Cases [HH]J
Navigate to
Destination @
@ Satellite
Delivery
Person
Customer %‘2;22?
Prepare for
Deliveries
Record
Delivery
Delivery Unload ‘«._‘:‘
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 @ ptc

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)» «valueType (dataType)» Trﬁfié Data ype)
Required Location Credit Approval
7 P «valueType (dataType)» I «valueType (dataType)»
el ngceeg I;laia ypel» I Power Access Request
«valueType (dataType)» «valueType (dataType)» «valueType (dataType)»
Customer Input Manifest Access Granted




EXAMPLE IBD - LOGICAL MODEL @ ptc

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

LS-NV:CL : Current Location
>

NV-UD:NI : Navigation tnstM

PM-NV:RL : Required LocationT

WDT-NV:TD : Traffic Data

WDT-PM:RT : Route

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

PM-UD:PD : Parcel Data
CDT-PM:MF : Manifest
<+« i
PM-UD:CD : Customer Data
‘_
CDT-PM:RT : Route

—>
PI-PM:PD : Parcel Data

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

CS-PM:CA : Credit Approval

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

PM-CS:CR : Credit Request

Connected
to all
“Isystems




PHYSICAL DATA

bdd [Package] Data [BDD]J

«valueType (dataType)»
Power

ptc




INTERFACES @ ptc

bdd [Package] Types [BDD]J




EXAMPLE IBD — PHYSICAL MODEL

ibd [Block] Handheld [IBD: Data]J

IFR-SC:BC : Bar Code

DT : Data
PC-SC:SC : Scanner CMDT

PC-SC:Dl : Display Info

SC-PR:BC : Bar Code !

SCR-PC:SD : Signature Data

PW . Power
MR : Magnetic Reader

e |
MR-CR:CD : Card Details

'CR-PC:CD : Card Details

CM : Camel

CM-PC:ID : Image Data

PC-CM:CC : Camera CMD

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

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

[ -

WT-PCRS : Parcel Status 1 oe.crp - Charge Reply

E)T-PC:D"B z Databa‘se

DT : Dat

GPS-PC:GL : GPS Location

DT : Data

KB-PC:UC : User Command

GPS : GPS

GPS-GPS:GL : GPS Location
DT : Data

ST: GPS

PC-WT:PS : Parcel Status PC-WT:CR : Charge Request WL-PC:MF : Manif’e_LIDT : Data

r
WL-WT:CRP : Charge Reply

WT-PC:RT : Route

HH-DT:MF : Manifest

HH-DT:DB : Database

DT-HH:MF : Manifest

WL : Wireless
HH-DT:RT : Route

h
WL-WT:MF : Manifest HH-DT:SW : Software

WL-WT:RT : RouteT
iWT—WL:PS . Parcel Status

DT : Data
iWT—WL:CR : Charge Request
b

- WL : Wireless

L]

|l




EXAMPLE IBD — PHYSICAL MODEL @ ptc

ibd [Block] Handheld [IBD: Power]J PW : Power
il L

HH-BT:PW : Power
PWIn : Power

PW : Power PW : Power

| JFR:IFR

'
PS-SC:PW : Pgwer PWOut : Power

BT-PS:PW : Power
PWin : Power

PS-SCR:PW : Power PS-CR:PW : Power

Item Flow1 : Power F’S-CM:PV\L: Power

PWOut : Power

PW : Power PW : Power

PS-WT:PW : Power

PS-KB:PW : Power PS-DT:PW : Power
rPS-GPS:PW : Powar
PW : Power PW : Power PW : Power
- Power [l [
_ _ _ o
ST:GPS — —— WL : Wireless

L] L







VARIABILITY MODELING USING OVM 2 ptc

var Handheld Varani i
b
LN
1

‘A | — Variation Point ! ;
L - voriant o hadll N
| — Variabllity Dependency " || P P n
o = Mandatory/Optional Touchpad Keys & 8B 16G8 P P
4, |- Requires Dependency Standard | | High Capacty ! AN Scanner | [ Camera
& | — Excludes Dependency : o
s | — Artifact Dependency !
& | — Alternate Choice ﬁ
«eycludes»
+' - N A \}ym
1 \\\ V ’ 1 RS | BN

~
’ ’ 1 S ’ | N ;
1 1
P English PSpanish Chinese P 8 Inch 12 inch P&?ﬂi:f ’ P}i@iﬂ:ﬁd K'Z;ggzr:d ﬂockworker Driver
]\ T «requires»

«requires»

«requires»




REFERENCING THE Ul INTERFACE ELEMENTS @ pic

ibd [Block] Handheld [IBD: Variability]J —1 PW : Power
. «block»
Hand
PWIn : Power ,_/ = ST:GPS
r 1 PWIn: Power )
HCB : High 8l : 8 inch 121 : 12 inch WL : Wireless
Capacity Batte :
pacity BT : Battery DT : Data
A A MR : Magnetic Reader

12 inch

High Capacity Standard

Spanish
PC : Processor Keyboard
Scanner SCR : Terrina . English| | oK S
Chinese Spanish
ExtMem : Ext 8GB : Ext : Scree Keyboard || \ovboard | | Keyboard
Memory 16GB Memory 8GB
: : : SC : Scanner /
Chinese
16GB 8GB ’M‘ Keyboard




INTERFACE VARIANTS @ ptc

ibd [Block] Controller [ibd]J

«flowPort»

fp4 : IOUcomms
«flowPort»

fp1 : 12Vhigh

|i(flowP0rt»
fp2 : 12Vhigh

|i «flowPort»
fp3 : 5Vhigh

S l <“HOWHOTrE— ' STHOWIHOTrty l <“HOW Ot I <“HoOWwWr-ort» ' “HOWHOrD --I 3 - i
I e s et I o A e g I Dbt LT it S b AR e ] el ] - AL

1\ Prs : Svhigh. R <.Ovhigh. &= 12Vhigh. rx : 12Vhigh. sr2 : 5vhighs TK : 5vhigh.

-
.
el
-
ta
-
T
.
-
-




INTERFACE LIBRARIES
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MODEL PACKAGE STRUCTURE

« Shows Dependencies within model 1o inferfaces

pPkg [Package] System Model [Package Structure]J

Structure h

Behavior

Definitions

1
'
Interfaces Il :

—

Domaink

|

Handheld I!

-~
-
-~
-
—
-— - -

CC System h

| | —-—

Activities

Actors

Events

I-JLJ“-J.J

Interactions




REUSING AND SHARING MODEL LIBRARIES @ ptc

System Model A

System Model B

Desig -

I!I vlation

Complonents

Appl

Definitions

Library | e w
g::] ions :
finltions - 3

| m m =

Physical |
| Phys




ASSET-BASED DESIGN
ENABLES COLLABORATION AND
VIRTUAL TEAMS

2

ptc



ASSET-BASED MODULAR DESIGN @ ptc

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

Super-system Model 1 Super-system Model 2
S u pe r- Syste m Sub-System Sub-System Sub-System
1 — p
Models V2.0

I—I n kS Via Asset Library Asset 2 Asset 4
V3.0
Assets

Asset 1 Asset 2 Asset 3 Asset 4
S u b'SySte m (Sub-System (Sub-System (Sub-System (Sub-System NO
Model) Model) Model) Model)
Models




ASSET-BASED MODULAR DESIGN @ pfc

» 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
—Botftom-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 ) PLE - 5 Various Parts, Version 0 - Artisan Studio - [Wheel.Context Wheel]

@ Asset Library - Mozilla Firefox

v 3 x / Internal Wheel % Context Wheel X ]’surt Here X

J @ Asset Library |+ |l (W) Asset Library
|

€& | @ localhost/AssetLibrary/LibraryTlibrary=1&nodeld=3_6 B i:’ Local Library 1
e [+ Automotive Catalog 1

- [+l Automotive Catalog 2 whssety |7

&) ajfegoAssetLibrar] = omoteciogs e

“ AutomaticTransmission I
= [+-&% Desiel Engine

PTC I n te g rl tyTM AS % ManuallyShiftedTransmissio! Drag-&-Droe

“ Petrol Engine

“ SemiAutomaticTransmission

@-§ 4 Local Library 2

File Edit View History Bookmarks Tools Help -y

Local Library

Ll . E_j Local Library 1

l? ladl AUtomoative Catalog 1
- el Automotive Catalog 2
4. G Automotive Catalog 3

ﬁ AutomaticTransmission

ﬁr\danuallvshll‘tedTransm ‘
ﬂ Petrol Engine
3 ﬁDesieI Engine

- ﬁ Wheel

a | Design

i
-
2
3
;
F

D [#1 Model data for Wheel ‘
i & Wheel




ASSET-BASED MODULAR DESIGN 2 pfc

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

0 PLE - 1 Drivetrain, Version 2 - Artisan Studio - [Automotive Drivetrain Example.02 [BDD] System Breakdown Structure]

02 [BDD] System Breakdown Str... X ]’03 [IBD] Drivetrain Sysum Connec... X ]'Start Here X |
|

i Asset Library v & X

£ Asset Library bdd (2 [8DD] System

=4 4 Local Library 1

.J Automotive Catalog 1

-4-‘;‘ Automotive Catalog 2

-4 Automotive Catalog 3
‘\ AutomaticTransmission

SR TEY tlo-olﬁlé&— RO AR -
v X|

-

£

m‘\ Desiel Engine —
G- &4 ManuallyShiftedTransmission )

- Y Petrol Englne

-4y SemiAutg Fousr Fiant | chase =3 [EectricalNetwork |

-4 Wheel
@-§ 1 Local Library 2

1
ElectricalNetwork

Auto-

creates i : :
| Tace | -
Links ==

0] @) | @] © Asset Library R | I K ——




ASSET-BASED MODULAR DESIGN @ ptc

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

Super-system Model 1 Super-system Model 2
S u pe r- Syste m Sub-System Sub-System Sub-System
1 — p
Models V2.0

I—I n kS Via Asset Library Asset 2 Asset 4
V3.0
Assets

Asset 1 Asset 2 Asset 3 Asset 4
S u b'SySte m (Sub-System (Sub-System (Sub-System (Sub-System NO
Model) Model) Model) Model)
Models




THROUGH THE DEVELOPMENT
LIFECYCLE

2
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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 %D m

0 SysML > Windchill
I:E Functions PDMLink
E
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

[N HSUV, Version 5 - FTC [ategrity Modeler - [Engine Assembly]
k Vg Yook | Wik

" Al Types T4 [Searcn

m—— " Rl e = HTML Link to

aciion « | G} Part - 0000003680, Engine, OEM, A8 (Design) [
o N R A e e T product data

Wisualization and Attributes | More Altributes

Right-click on items in browsers
or on diagrams to open HTML
Links and Surrogates | || i@ e

ssiiosg | yures

— ¢ il e in Windchill
\ FuelTankAssembly Hame: Ergen
HybeidSUN Status: Chachsd in
IntenorSubyitem Modified By: Pal Protuct Masager m
A / MMMW lﬁﬁlm: 2016-04-13 2355 EOT L K
/.| [Block] HSUV [PowerSubsyste... X [[7] [Package] HSUV Req\  Ats [... X | o e i
2 | /. PowerSubsystem
V Authoring  Englsk (United Staies]  Translabion  Ergine -
1 «Weather
bk Mottty
e . - S )
Show/Hide Compartments... ~ [bkock] Automative Domain [Hybs T
Start Link ) . I
S e “lintegrity-lifecycle manoges O = === B —
Tools » Requirement: 6658450 o
Add L1 e P A
> a8
‘ s}-;,..., soectics | ; ey L1, 2017 2:20:55 M Requirement
Help o 5 " Modfied by lerten 17, 2017 BEO%13 AM
5 +Range o Overvew | Geltorshos | totes  Attadwmentsandlinks | Workfow | Mastory
Links > & -f :ﬁ:mmm.‘,_ 3
A eres [00) . Bl wldll o= sy Yy Diving Modes
New > Dene
; e State @ Inactive [ Cosed |
acl Set » msa«:ﬂm y
L
-
E Autosize e ProductLine  £1C ke ot
7 I +Astorctreloman Description
Populate N | : Em"_ﬁ ! Pravicde driving mode options that the driver can easiy conlrol
- | & W +BrakePedal
Link Class 4l Gntacbaysiem T Coadiael ©PTC Inc
Unlink Class . esien
HTML Link to z
Open d I 150 26262 l\Jl i i T8 X, ] Propertiesof Drving Medes Requement LrAx
I Roll Up Contextual Features N reqUIremenT N T | o [T |G | G [ [ b | e | D Hoes e I
: Integrity Lifecycle @ ==
Fullname  y5iModel HELVFequenerts 51UV Spechicaton Dnving Modes Fequiment
Manager v e
Lam changed envy 17042017 130213  PTCNET Polenon
Wbty @ Pubic O Poectes O Pevae ) Package
Bares [0 1
U




THINGWORX TRACE MANAGEMENT (SE-PE) DISPLAY @ ptc
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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/Spatral

Communication

Transfer of Power User Interface




REALIZING INTERFACES @ ptc

» Develop and Propagate Interfaces

In Assembly mode, add the housing then assemble
select the placing component

) L) Repeat
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[ End Procedure 3 ]
Select both axes

Confirm that component has
been placed correctly and
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CONCLUSION 2 ptc

« 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 fime

* 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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