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PLM - Product Lifecycle Management S5
vir'.v,’
In industry, product lifecycle management (PLM) is the 26 ”'”C°SE
process of managing the entire lifecycle of a product from &%
inception, through engineering design and manufacture, to
service and disposal of manufactured products. PLM
integrates people, data, processes and business systems

and provides a product information backbone for companies

and their extended enterprise.

ERP

*"About PLM" CIMdata;
*"What is PLM?" PLM Technology Guide.

REQM MBSE  Simulation MCAD ECAD EDA
CAE
Authoring systems
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Mission Critical Systems
W

Mission-critical system — a system whose failure may result in the failure of some 226 = 'NCOSE
goal-directed activity. An example of a mission-critical system is a navigational Edinburgh, UK
system for a spacecraft.

WHAT IS IMPORTANT FOR SUCH SYSTEMS DESIGN?

Formal: Traceability, configuration and change management,
access control, safety, etc

F100-PW-220/F100-PW-220E TURBOFAN ENGINE

O MARS ROVER

2 CURIOSITY

www.incose.og/symp201 6 6



Why MBSE and PLM? (=

[ N
‘!'IV,
. 26 INCOSE
MBSE provides standards, processes, and tools for = ...

systems engineering.

PLE provides integrated data management platform.

INTEGRATED TOOLCHAIN — SOLUTION FOR MBSE
DATA MANAGEMENT

www.incose.org/symp2016 7
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Sample Use Cases (1) >

'll ... A
\\ .J/

Integrated MBSE solution for: 26 ' 'INCOSE

Change management Edinburgh, UK
July 18 - 21, 2016
Requirements management

Integrated models: enterprise architecture, requirements, functional architecture, logical architecture, physical
architecture

Systems perspectives: electrical, mechanical
Integration with requirements, design, embedded systems, analysis tools
Safety, export control, access control management
ICDs

Simulation

AADL analysis

Program management

Variant management

Workflow management
Dashboard
Scalability

www.incose.org/symp2016 9



Sample Use Cases (2) oy

| AN D

‘\ [} J’/
Integrated product line for the engine controls system for an highly variant 26 = = 'N¢OsE
engine family (to expensive to manage variants with standard approach) Samburon. 8

Existing and new tools integration
Comply with aerospace regulations, guidelines, standards, e.g. DO-178B
Traceability, improve awareness, enable analysis
Change, configuration, variants management
Integrated testing

www.incose.org/symp2016 10



Sample Use Cases (10)

When file checked into teamwork versioning goes into PLM and has a link to
MagicDraw

* In PLM, we can get viewables of diagrams
 In PLM, we can mark up and comment diagrams
* In PLM, we can submit workflows on specific diagrams

26 nruc INCOSE
Edinburgh, UK
July 18 - 21, 2016

www.incose.org/symp2016 11
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* Integrated toolchain 26

Use Cases in General sy

INCOSE

. . . Edinburgh, UK
+ Possible information exchange: July 18 - 21, 2016

— Requirements

—  Functional model

—  Logical model

—  Feature model / variants

—  Physical model (BOM)

—  CAD parameters

—  Testcases

— Process and workflows
* Traceability

+ Single data and configuration management platform

www.incose.org/symp2016 12



Show Stoppers

Metamodel:

No standard metamodel on PLM side

No standard mapping between SysML and PLM

Data management:

No server based integration between SysML authoring tools and PLM

Not clear how to change and configuration manage separate repositories

Vocabulary:

Need for vertical domain knowledge

Need for common terminology (different understanding about MBSE)

www.incose.org/symp2016 13
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Path to Solution
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Agree on metamodel or f Identify process ' - Choose integration ‘
.— subset of it - % % 9{ method and technology ‘» —>©

www.incose.org/symp2016 15
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Agree on metamodel or
subset of it

- Requirement
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Requirements e

‘Agree on metamodel or
[ 2 subset of it

4)( Identify process )» 3( Choose integration
m

p 4
ethod and technology % a@ ‘\ . / /

26 | 'NCOsE

Edinburgh, UK

Requirement ‘ July 18 - 21, 2016
Specification
Contain
Package similarities
L 2
0.*
Contain

Requirement

Chapter

Contain

Source: Dassault Systems,
Kongsberg
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Functional Architecture w5
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« Choose data interchange method:
— Import, Synchronization, Trace

— Synchronization is on demand or automated

« Choose data interchange direction:

— One way or bidirectional

e More:

— Define change, traceability, configuration, access control, export control
management strategies, etc.

www.incose.org/symp2016 29
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* Interchange maturity level:

— File

— Client software

Edmburgh, UK
July 18 - 21, 2016

=l o e | e o

XPLM.

Integration Platform

— Server based

e Solution:

— Customer specific

— 3rd party: Intercax Syndeia, Dassault Reqtify, XPLM (s Mng
— Server based: direct or standard — OSLC based ) ﬁ: | o

Creo
Productvie
Tecnomatix, SAP,

% PLM Systems (Windchill, TeamCenter, ...) ¥ |

2 OSLC

www.incose.org/symp2016 23



PLE and Variability
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pering of a product line using a shared
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Ford Explorer
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Source: No Magic
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Feature-based Product /.
Line Engineering 26 - eos

Edinburgh, UK
= July 18 - 21, 2016
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High Level Questions

. . L 26 i INéOSE
* How to deal with behavior variation? Edinburgh, UK

 How to have 150 % project not barking standard rules? How to have
reasonable variant model?

 How to merge changes to new variant?

www.incose.org/symp2016 28
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Implementation Questions .=

Jf_j I

. . . 26 INCOSE
« Transformation method: in place, new project Edinburgh, UK

July 18 - 21, 2016

» Variation point detector: Stereotypes and tags

» Variation effects support: simple cut, control of property type, arbitrary
relationship retargeting, control of property default value, control of
property multiplicity, control of arbitrary metaproperty of any element
type, variant text expansion (as In;requment text), new through Open

|

\
API v T
\

LLrie
1 AR TR
A IR

www.incose.org/symp2016 29




Solutions s

ey

_ 2@ " INCOSE
Model is more complex system when document or dmburg, UK

requirements

 We need dedicated stable open API for external variations
management tool

CLOSE PARTNERSHIP BETWEEN MBSE AND PLE

Leads to

WORKING SOLUTION

www.incose.org/symp2016 30
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Current MBSE - PLM
Stage and
Look Forward
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Current MBSE - PLM Stage =

\ .v/
. . . 26 nu INCOSE
« Standardization — PLM 4 MBSE working group

Edinburgh, UK
July 21, 201

» Logical solution — RFLP metamodel or subset of SysML

« Architectural solution — server based, both ways changes
synchronization, separate data repositories.

* Implementations — next slide
MOVING FORWARD! TO

PLATFORM SUPPORTING SERVER BASED DATA
SYNCHRONIZATION

www.incose.org/symp2016 39



BigLever Software Integration Solution
for No Magic®

BiglLever's industry-standard Gears Pro&wt w = X
Line Engineering (PLE) Lifecycle Framework™  {{&§ N (0] Maglc
enables the integration of tools, assets and :

processes across the entire systems and software development lifecycle — from
requirements to design, implementation, testing, maintenance and evolution.

BigLever Software ™ provides enhanced integration solutions that utilize Gears
concepts and constructs to extend third party tools and ensure consistent PLE
capabilities directly from the framework. BigLever’s Bridge solutions make third
party tools “product line aware” by incorporating standardized variation point
mechanisms and enabling the execution of PLE operations — such as product

| EME3 Gears

R
| L[] EntryControls_CiassDiagram
1.3 Code enginezring sets

Source: BiglLever

SOFTWARE, INC.

THE PLE ECOSYSTEM AND
BIGLEVER BRIDGE SOLUTIONS

The Product Line Engineering (PLE)
Ecosystem is an open community of world-
class tool providers — including developers

of commercial, open source, customized,
integrated or proprietary Application
Lifecycle Management (ALM) and Product
Lifecycle Management (PLM) tools —
established for the benefit of engineering
organizations seeking consistent,
compatible, fully unified PLE solutions.

sty

' [
sy
26 | 'NCOsE

Edinburgh, UK
July 18 - 21, 2016

5

ration

EntryControlsEcu

-attachTo()
+EntryControlsEcu()

\

«VariationPoints
DoorKeyPadC;

«VariationPoints

) Y
mnWro ~onLockRe T
oL uest()

Webinar: http://www.nomagic.com/mbse/events/completed-webinars/item/mbse-ple-webinar-product-line-engineering-

meets-mbse-%E2%80%94-the-best-of-both-worlds.html

www.incose.org/symp2016
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Reuse Integration Framework .-
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2@ - INCOSE

Edinburgh, UK

Synchronize July 18 - 21, 2016
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g
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~ Ad d d ata 1} {55 sample profile ToDo Absolute Num... 18
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Cameo DataHub Explorer (20 8 5ce edkor Documentation Object Number 14
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Explorer < § Is Active se CreatedOn  FriNov 20 00:00:...
/U'C\.b o \'& :" ! fal d
at ) r - . I“;’ ) Visibility public Created Thru  Manual Input
Operation: |Copy Data with Sync v ""lvl‘lt/;:vw . orafcokbddoch IsAbstract  false Last Modified By Administrator
o omg.orgfegl-binfdoc?
a0 s Final Spedia... false: | Last Modified On Fri May 27 00:00:...
Hybrid SUV index : Is Leaf false Object Heading Pedestrian safety2
Navigation tips - Active Hyperlink Object Short ...
™ Text The vehide shoul... || ObjectText  The vehide shoul...
4 d 19
Show Details .
= Create OSLC Link
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Dassault Systems PLM

Multip
mappi

3 Party Apps
Platform Apps

Interfaces

Source: Dasse
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 — XMI/XML —
. N [ ™
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Full presentation: vimeopro.com/user28256466/no-magic-world-symposium-2016/video/171045568
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Future Interfaces

—

- —‘ —o o Edinburgh, UK
Configuration Management iy 18- 21, 2016
Configuration Manage Assets on the Platform Trace Related Elements
or Work in Process: Models, Scripts, Source. v Relate Requirements to Model Elements
Q) ~N Relate Requirements to Code
- é - (& ] L Relate Requirements to Validation Cases
N © Relater Requirements to Verification Cases
S Interfaces with 60+ Third-Party Tools
Architecture Exchange e g
MagicDraw Architecture Exchange with w p—
Platform Architecture 'E'
Q -_— Model Review
.||I Review Models in the Context of Systems
.2 and Requirements

Simulation Lifecycle Management

Manage Models, Simulation, &
Configurations in the context of Validation
Assets or Verification Assets and their Impact
Analysis Supports All File-Based Tools in
addition to Native Object-Oriented.

=

©, Optimization
Connect up Loosely Coupled Simulations to
. . Explore Optimums of a Solution Space.
Co-Simulation

Common Simulation & model Interface using Interfaces to over 40+ Third-Party Tools

FMU. Interfaces with 80 Third-Party Tools.
Source: Dassault Systems

g
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The integration of Model-Based Systems
Engineering (MBSE) and Product Lifecycle
Management (PLM) is one of the key technologies
for enabling a modern engineering approach. With
the Cameo Systems Modeler (MagicDraw)
integration for ARAS Innovator XPLM is
developing one of the first solutions in that area.

MBSE/PLM-Integration Concept
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Systems Modeling Environment
onceptual Architecture
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26 INCOSE
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System Modeling Environment

Model Editor

‘Rich’ Interface

A

Facilitate collaboration

* Real Time

+ Asynchronous
Facilitate MBSE Workflow
+ Task synchronization

Model Repository

Information —
System
Practices Systems - Query model Exchange Mgr Model Manager |:M)::dels
Repository Engineer - Perform analysis Synchronize |
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Management |-
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Metamodel Transformation
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The Recipe for Success =
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start smaLL

and EVOLVE
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Questions?

Thank You!

Saulius Pavalkis
No Magic Inc.
e-mail: saulius.pavalkis@nomagic.com
www.nomagic.com
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