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* Why do | need MoSSEC?
* What is MoSSEC?
 How do | get involved in MoSSEC?

« Summary
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Lifecycle of “System of Interest”

Sequential

Development
Design Integration & i Disposal

Qualification

V-Cycle

Requirement Validation

Definition = Qi 2 Qualification

System Layer Concept
ol ntegration

Layers Iterative

Sub System Layer

Implementation

Implementation Layer

BOEING is a trademark of Boeing Management Company

. ?’W‘ IGI\II_QEARLOPPREOF?LA%TI IE)IAITQ 2 01 Copyright © 2014 Boeing. All rights reserved.
x4 NORTHROP GRUMMAN BOEING ';f Copyright © 2014 Northrop Grumman Corporation. All rights reserved.
£ ELYSIUM m e 2% ’ A S UMMIT I GPDIS_2014.ppt | 5



Lifecycle of “System of Interest”

Sequential

Development
Design Integration &

Qualification

V-Cycle

Requirement Validation

—-——

Definition

System Layer Concept
Layers "D lterative
To develop highly complex systems also
Involves multiple partners
using different platforms
n in different locations.
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Challenges for distributed systems engineering

e Distributed Infrastructure
« Secure Collaboration for:
— Locations
— Organisations
— Software Platforms -

(R

* Distributed Processes
* Multitude of Modelling and
Simulation tools

* Distributed Data
* Modelling and Simulation data

* V-cycle meta-data
— (who what when where how why etc)

« Efficient sharing,
synchronisation and integration

Remain Compliant with existing
Standards (e.g. AP233, AP239, AP242)
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Challenges for distributed systems engineering

Global Product Data Interoperability Summit | 2014

* Distributed Infrastructure

« Secure Collaboration for:
— Locations

- SoftW;re I.:’Iatforms | \ M OSS EC .

— Organisations

* Distributed Processes
* Multitude of Modelling and
Simulation tools

 Distributed Data
* Modelling and Simulation data

* V-cycle meta-data
— (who what when where how why etc)

- Efficient sharing,
synchronisation and integration
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Collaboration vs Modelling & Simulation Data

* Modelling and Simulation data
- Managed in the PLM/M&S systems
- Exchanged with technical standards

* Collaboration data

« Managed by MoSSEC Compliant Tools
« Exchanged with MoSSEC services

* Together they enable the dlstrlbuted dataset

Technical standards:
e.g. AP242, AP209
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How is it used in practise

Global Product Data Interoperability Summit | 2014

Notify location Notify location

-
(CAD] & M FEA + solver (FEA + viewer
. Generate > Mesh an = Results
Typical < Geometry - Ig Interpretation
process v ' :
e Decides what
1/ NG to do
Does work
L endeme Docs vtk
o
Does work Does work Decides what to
and save and save do and save
. CAD FEA + solver FEA + viewer
Typical & Q Q
Process < G t 3 Mesh 3 R It
. enerate esh an esulits
with gy - Simul , _Interpretation
MoSSEC "
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How is it used in practise - distributed

Decides what to
do and save

Does work
and save

* Distributed Infrastructurern

- Secure Collaboration for: - AT ol
— Locations CAD ‘ Does work
— Organisations | = ' I o andsave |
— Software Platforms. ' Ue"erate =
___ Geometry

* Distributed Processes
* Multitude of Modelling and
Simulation tools

FEA + solver

* Distributed Dataset

- Step1 - Generate Geometry
» Step2 — Mesh and Simulate
» Step3 — Results Interpretation

The MoSSEC structure and services enable the distributed dataset
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* Why do | need MoSSEC?
B What is MoSSEC?
 How do | get involved in MoSSEC?

« Summary

BOEING is a trademark of Boeing Management Company

g VW- G,\I‘_ EARLO RO T| IE)IAI:ré 2 01 Copyright © 2014 Boeing. All rights reserved.
x4 NORTHROP GRUMMAN BOEING 4 Copyright © 2014 Northrop Grumman Corporation. All rights reserved.
i ELYSIUM m T B ’ a S U M 4 GPDIS_2014.ppt | 12



MoSSEC: a common approach based on standards

el > 1SS0 10303-233 Systems Eng.

ﬁ & Trug . : &eration > 1SO 10303-239 PLCS
| MoSSEC Structured By 5' A ’“ . >Nl International

Built O (>{4] Organization

\DISTRIGUTES BUltOn SRluy Swesnis
Manageme men

WA e g Vd?bf et OASIS 1

EXposed dvancing open standards for the information society
DATASEY . ns Maode]
Methodology ptimisation
Interfaces
f
[
Management

* MoSSEC provides a common approach for:
« Structuring the Distributed Dataset
« Structuring the Information Services for Dataset Management

Collaboration Services

| B

eeeeeee
Management

sourceforge

« MoSSEC is built on ISO standards
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Why not just use the ISO standards?

PLCS (1ISO 10303-239) is generic, flexible, and designed to
be extended and specialised therefore:

= MoSSEC Business Object Model provides
usage guidance to explain how the standard

N\os%

is used in context =

= MoSSEC Services are at a higher level than
the standard, so are more efficient
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MoSSEC Business Object Model coverage

Contracts
Access rights
Security classification..

I S : ‘ Generation

Organizations
Persons

Expectations,
Needs and Goals,
Value Value Creation Strategy...

Requirements and Approvals

Networks ‘ i Assumptions and Justifications
Models Study Req uirements Quality Gates and Reports...
Key Values.. Models & -
éf;‘:? Management Management < Quality
\
Templates ‘ . ‘ .
Methods Architectur® Templates
LDEIES Methodology & 8 Optimisation e
ariables...

hterfaces

# ELYSIUM —Darker|

Connections, Studies
Components Objectives
| Breakdowns... Concepts...

! — J BOEING is a trademark of Boeing Management Company
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MoSSEC Business Object Model coverage

Lifecycle of “System of Interest”
Glodal Product Data imeroperalily  Summit | 2014

Sequential

o 7 Requirements Architecture
Saaurliy 7 Bladak & Methodolo & Optimisati
8 8 [ imisation
SAlFUStEEEE Generation M\, ocment [lManagement . _ gy , p
W Quality nterfaces

{ o )

MoSSEC enables capture of data throughout the Lifecycle
of the “System of interest”
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MoSSEC Business Object Model defined with SysML

Global Product Data Interoperability Summit | 2014

Security ACLOrs

& : Summa ry W
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MoSSEC mapped to Standards with SysML in PLCSLib

B Model Explorer 52

4 %‘_ Model Explnreré]@
= ‘ e
4 > @
>
4 £ > @
N '&] ‘ Q @
' % /
p B3 ;
> B3 ;
a T
[ E /
,;ﬂ Templates

contain how
B Model B Each object

SysML Parametric Diagram for
= %@ 0% Y=o eachBusiness Object, with
~ - = binding connectors to specify
\ 0 . .
how attributes or properties are
represented using PLCS objects

[classiﬂer1 : Classifier [0..4]
classifier : Classifier [1] ( U

,,,,,,, classifier2 : Classifier [0..*]

«constraints
combinClassifiers : CombineClassifiers
{combined=classifier1->union(classifier2, classifier3, classifier4)}

classBDAModelinstance : ExternalOwlClass [1] |

values(BDAModelinstance) |
| class = "hitp:iwww plcs org/nsiplcslib/data/contexts/Crescendoirefdata/Crescendo-rdi#BDAModelinstance” |

combined : Classifier [0..*]

= FEPreS Nt o | e
= expressed as 4
4 P with PLCS | *TﬁBEA_* — |\7| d7III;t 7k71 collectionDefinition : Collection'iewDefinition [1]
a template p o: odelNetwork [
A P . .
4 Vi amnCollectionMember : CollectionMembership paiview : ProductAsindividualView [1] -t
4B 7 IofCollection : CollectionViewDefinition [1] |
5% b - OASISreali . "
. il i R realizedPart : RealizedPart [1]
s B9 = [ c M Select [1] —|
’ E] B «ConstraintP | | cmm———
D> =8 dell RealizedDart .
’ a view : ProductAsindividualView [[0..1] ,_L, art : RealizedPart [1]
- - =
‘ _____ —
. €2 | classification : Classifier [0. 1] |
> Ba e L I, =~ ekl
’ [ == e
N iy identifiers : Identification [1.."] | | ids : Identification [1.] ’
=) | 1
s B &= ; ; | descriptions : Descriptor [0.]
v =3 ’_descnptors:nescnptor [0..4] } |
r.
" Eg isEvolvedfror | @ E——_— e = — = — — — — — — —
&l ET 1 DefinitionContext : ViewDefinitionContext [0..1] |
N E] o OASISviewDefinitionContext : ViewDefintionContext [1] | s
. 5 T T T | | part: Part [0..1] |
> &] — | bdaViewDefinition : BDAViewDefinition [1] e r—
B onry g —— ' I}
> B2 BDAVerficationStates | par : ProductAsRealized [1]
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MoSSEC Data Sharing approach

Global Product Data Interoperability Summit | 2014

MoSSEC
Templates

A
! MoSSEC Web

Services
speC|f|cat|on

- Data Sharing (Web services)
* Defined using WSDL + XSD

* Management of WSDL: To be Defined

— (e.g. OASIS PLCS, OASIS OSLC, OMG, —_—
ISO TC184SC4)

using Web
services

BOEING is a trademark of Boeing Management Company
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MoSSEC Data Exchange approach

""" = MoSSEC
.3 i - Templates
MoSSEC Data a1 = =
Exchange : = ' r
[DEX] T / N\ F
specification ..~ F0 e '

- Data Exchange (file based)

 Baseline: DEXs to use OASIS PLCS
PSM templates

« Recommended practices (formal

Data exchanged mapping of information model to
using e.g. file underlying OASIS PLCS Standard)

transfer

« Target: DEXs to be based on ISO
AP239 Ed 3 (assuming this happens
— TBD)

‘ Collaboration Exchange /é]
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MoSSEC: Current and previous case studies

« CRESCENDO cCollaborative and Robust Engineering using Simulation

by Capability Enabling Next Design Optimisation — 59 partners
: ES(END(#
e — Thermal Aircraft

7 — Power-plant integration

EVENTH FRAMEWORK
RA!

* TOICA Thermal Overall Integrated Concept Aircraft — 30 partners \__
A" — Dynamic Aircraft Thermal Architectures

— functional, physical, zonal, logical...

o

 CONGA configuration Optimisation of Next Generation Aircraft — 7 partners /
— Set Based Design

» SAVI System Architecture Virtual Integration — 11 partners 5 4
L — Printed Circuit Boards N-R

Copyright © 2014 Northrop Grumman Corporation. All rights reserved:
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Vendor involvement

* Vendors are active in evolving and implementing the
standard as part of ongoing research projects

 Vendors involved include:

- Dassault Systéemes
* Eurostep

« MSC Software
 Siemens PLM

A MoSSEC distributed dataset will only happen
if vendors implement clients and servers

Gisa fBoeing Managemen mpany

; RODUCT C y g © Boeing. All rights reserved.
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MoSSEC: Status

Baseline version released through:

- CRESCENDO project *, REVCENDO

Utilised and evolved through:
. TOICA, CONGA and SAVI projects sy

E D
7))
>
<

ONGA -*-

Radar screen

Monitor
external
development

Presented to:
« PDES & ProSTEP -

Support for MoSSEC from:
« AeroSpace and Defence Industries < S
Association of Europe Strategic ¢
Standardization Group [ASD SSG]

Participate in
external
development

IA_$ E-Business A

VVVVVVVVVV
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MoSSEC Evolution and Development

* Using a MBSE approach .

Captured using Polarsys 4 B3 Common

4 % <Package Import> MoSSEC
= plcslib:data:contexts: MoSSEC

- Utilised by projects + B MoSSEC

o DEXs
7 Templates

« Contributions from =
Projects consolidated “ ‘. rchitm

N ]

@ PoLARSYs

Open Source Tools for Embedded Systems

AN

Services

MoSSEC scenarios and usage

TOICA 'm . B3 Allocations

Project! CONGA 27 £33 BusinessObjects
B, Diagram CommonPackages

Project! gay] 5%

Project! project X

| | MoSSEC  Project scenarios and usage

sl | More projects are welcome
§ oniects g O to join and contribute.
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What’s next — Create International MoSSEC Project

* Agree scope of MOSSEC
releases

- Agree the relevant
modelling, documentation
and usage guidelines

* Push through the relevant
standards bodies

- Agree the governance for

4 Common
a4 E3 Commen
4 %, <Package Import> MoSSEC
= plcslib:data::contexts:M EC

4 [ MoSSEC

[ DEXs

[ Templates
£3 Actors

MoSSEC Project
4 POLARSYS J

e Tools for Embedded System

. B3 Usecases
£ Behaviours

- B3 LogicalArchitecture

AN

aews Business ===
== Objects =

i

MoSSEC scenarios and usage

NETErEncToata

. B2 Allocations

- B3 BusinessObjects
B, Diagram CommonPackages

the standard

 Promote approach

* Internal to your companies
* With your vendors

T DATA
ILITY

BOEING is a trademark of Boeing

2014

Management Company
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* Why do | need MoSSEC?
* What is MoSSEC?
ﬁ How do I get involved in MoSSEC?

« Summary
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Involvement: Access MoSSEC information

Welcome!

« ASD-SSG website

o http://www.asd-ssg.
asd ssg standards J— e cnssae g o ettt e i

Systems Context" (MoSSEC),

Results

The MoSSEC project is proposed as an international project, to bring together the works started in

- [7] ASD SSG standards page ! s !
) ve rv I ew Europe by CRESCENDO Consortium to apply AP239/PLCS for this scope, and the similar works in
Europe and US motivated by similar goals

Objective of this page is to publish the .
standards and/or specifications A MoSSEC Project is proposed to review and update this scope and to drive the international

developed by ASD SSG. standardisation activity and related implementor forums.
[ J + Potential participants and contributors to the MoSSEC Project are invited to contact the project leader

Adrian Murton

A number of web-meetings will be held to allow potential participants to confirm their level of interest
and to share related work, before face-to-face meetings are held to formalise the organisation principle
of the MoSSEC Project

« CRESCENDO public deliverables R
* http://www.crescendo-fp7.eu
. technical documentation downloads ™
— UML model
— Descriptive documentation

Press Release

Collaorative and Robust Engineering using = | & Search
‘Simulation Capability Enabling Next Design Optimisation _| — 2

iews  Partners  Downloads»  Dissemination»  Contact

10% reduction of development Mocycie duration and cost =
50% reduction in rework «
20% reduction i the cost of physicalfests «

Usetul links Technical documentation fo L 1-]LF

L
Please find below the CR technical documents available for public dissemination
— Downloads Last Change File Size

8

a 033 2 013

This report prow involved in the

s resulls andfor

a | e
decidin 3 areas (45

entiication a ation plan (D124 26082013 64718

* Contact:
 adrian.murton@airbus.com

BOEING is a trademark of Boeing Management Company
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Involvement: Review the MoSSEC information

Do you agree with the scope of MOSSEC?

 What is missing?

Do you agree with the Object Model definitions?

 How can they be improved?

Do you agree with the way information is modelled?
 How can it be improved?

Does the user documentation make sense?
 What topics could be improved?

Discuss the approach with your vendors
* Do they support it?

BOEING is a trademark of Boeing Management Company
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Involvement: Attend the Project Kick Off Meeting(s)

« Date: October 2014 (Date TBC)

* Format: Teleconference

. Agenda

« Context of the MoSSEC project

Overall planning of the standard versions

Overview of the main components

Organization of bi weekly teleconference

Preparation of a kick off international MoSSEC workshop
Consolidation of the draft list of participants

Duration: 1h30 to 2 hours

Contact adrian.murton@airbus.com to be added to invite list

£ ELYSIUM
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* Why do | need MoSSEC?
 What is MOoSSEC?

 How do | get involved in MoSSEC?

‘ Summary
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Summary

* Why do | need MoSSEC?

> Industrialists:

» To provides a platform independent approach to
structuring and accessing a distributed dataset

» To enable Modelling and Simulation in a
collaborative Systems Engineering Context

> Vendors:

» To provide access to data and processes in other
vendor platforms with one set of services

BOEING is a trademark of Boeing Management Company
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« What is MoSSEC?

» A SysML based definition of business objects and services
extending/specialising 1ISO 10303-233 (Systems Engineering) and
-239 (PLCS)

» A proposed project launched to formalise and publish as a
standard

- How do | get involved in MOSSEC?

» Use and contribute to the evolving publicly available definitions
and usage guides

» Join the kick off meeting(s) of the proposed MoSSEC project

» Contact adrian.murton@airbus.com to be added to invite list
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Any Questions?
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