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(Some of) Our Standards

INTERNATIONAL ISO
STANDARD 262621 V A
;a'.'.',“,",’; Quality Management in the Automotive Industry
. ®
Road vehicles — Functional safety — Automotive SPICE
Part 1:
Vocabulary Process Reference Model
SR e Process Assessment Model
Parte 1: Vocabulare
Version 3.0
Title: Automotive SPICE Process Assessment / Reference Model
Author(s): VDA QMC Working Group 13/ Automotive SIG
Version: 30
Date: 2015-07-16
1. Vocabulary Acquisition Process System Engineering Process Group (SYS) ‘Management Process
Group (ACQ) Group (MAN)
2 Management of funclional satety
T e e e T oa e s ,,w,,:mkml ot
kuo-w-.n,mm I ooy ey ] funsic- oo I act Agreemen roject Management
- ey 5Y5.2 SYS.5 MAN.S
¢ A A N - — Supaer Montorng o) whst System Qua feation Test Risk Management
AcQ.11 M i MAN.6
Techncal Requirements """"D‘."‘""““‘"' "“:“ "‘:‘h‘:":;"‘ Measure ment
ACQ.12
W"".":.‘:“m'-“‘:“'" Software Engineering Process Group (SWE)
ACQ13 I SNEL SWES
Project Requirements. Som-mmm Software Quakication Test
SWE2 SWES |
ACQ.14
Request for Propasals | ""“"";:"""‘“‘“" | 5"“‘;;:':‘:'.}:"‘ -
Acqas Setvuars Disiad O e (REV)
Suppber Quai cation ot Ut Contritticn” Saftware Unit Verification
Supply Pz:r Group Supporting Process Group (SUP) -ﬁm
SPLL SUP.1 SUP.2 SUP.4 Sup.7 Process Improvement
Suppher Tendenng Quaty Assurance Verification Jont Review Documentation Process Group (PIM)
8. Supporfing processes sPL2 . s'un su:.s swi;o PIM3
iraton Problem Resolution Ch: t
18 it taces wiTen Aributed Ovelcpment L — Produdt Relemse M"_'":‘m' Maniganint Misagistant Pracess imar avement
12 Gusicanon of S0RWar & Componants
13 Qualifcancn of harowar Life Processes Organizational Life Processes Supporting Life Cycle Processes
14 Proven in use apae e
S ASLonented and safety-oriented analyses
o T Aralyals of Gepe nert lres ]
e 1
10 Guideline on IS0 26262
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Traceability in the Standards

"Traceabillity refers to the existence of references or
links between work products thereby further
supporting coverage, impact analysis, requirements
implementation status tracking etc.”

. 2
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Traceability in Practice

e Excel has been the standard for cross-reference index

TestID Tst-1 Tst-2 Tst-3 Tst-4 Tst-5 Tst-6 Tst-7
|Requirement ID Covered
|Req-1 TRUE X
Req-2 TRUE X X
Req-3 TRUE X X
Req-4 TRUE X
|Req-5 TRUE X X
Req-6 FALSE
Req-7 TRUE X
|Req-8 TRUE X
|Req-9 TRUE X
Req-10 FALSE
Reg-11 TRUE X X
* Pros Reg-12 FALSE
R Req-13 TRUE X
* Accessibility |Req-14 FALSE
o E ase Req-15 TRUE X
|Reqg-16 TRUE X X
e Cross-tool St e : :

* Cons
 Tedious & Error Prone
* Difficult Link to source assets
* Usefulness
e Versioning & Scale




Traceability in Practice

* DOORS has been synonymous with traceability

Pros

ID |

pobt ﬁ 1 Object Heading X

MOD_2 HMobject Text 1
mMoD_3 [Hobject Text 2
MOD_4 Hobject Text 3
MoD_5 Hobject Text 4
MOD_6 HObject Text 5

Built for traceability

* Unique object identification
* Common usage
* Some versioning

Cons

Focus on a single tool
Barrier of entry

>
>
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When Traceability is Failing

“We do the minimal that is necessary
to pass the gate.”

“Creating the traceability is easy,
maintaining accurate information is
difficult.”

“We have a special group that just
maintains this information.”

A2

“The most important part of traceability? That it can be labeled ‘done’”

“I never use the index because | can’t trust that it’s been updated correctly”




Our Objective

 Make Traceability a First Order
Engineering Practice

— Make it valuable to the engineer
and the organization
* Easier to create
* Easier to maintain

* Easier to answer engineering
guestions

— Make it visible to the
organization
* As an asset
* As a metric of quality
* As a visual to understand
* As a demonstration of compliance

sodius”




* Simple Definition
— Assets & Relationship Perform Roles
— Named Relationship Between Assets
— Traceability is valid for a configuration

* Success when
— Unified Environments/Boundary Free
— Managed Configuration of Assets
— Accessible to create, leverage, review, and report




Visualizing Traceability

2¢+ ABS Requirements X +

< C

888e-4b91-8ed?2

® Notsecure | robertbaillc31e:28080/secollab/web/cim/d

o
b+3
©
®

rbaillargeon ~ Q -3 2]

# Design ABS Requirements ~

i= Properties

Description

Tool
Created

Modified

@
m

%, Design content

ABS Requirements is based on V2.0 Baselines of 2 medules Stakehoider Requirements
System Requirements

-Stakeholder Requirements

-System Requirements

() DOORS ¢ Collaboration links

by Uninown_305506 on 972672018, 9.45:22 AM There is currently no link on this artifact

by Unknown_305506 on 9227/2018, 5.02.29 AM

QHistory | ~

+ Add

8 Capyright by sodius™
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Accessing Data

* For nearly 20 years SODIUS has
been providing data accessors and
converters

— Providing OEMs products (IBM,
NoMagic, Ansys, Jama,etc.)

— For many large organizations, we

support both tool connectors DOORS,

UML, SA, MEGA, MATLAB Simulink,
RTC, DNG, Jama, PTC Integrity, etc.
and custom integrations

'M) MDWorkbench In[eg rity
rvice cher :

System/SubSystem  system
Design Transition \)" Bt

Capella ===

Custom XM

Files Import
XML

Formats 3‘—' </>

-
AF/UML @ ENTERPRISE ——
EXChange “4u"  Software Architect

/1 X o

umML Exchange I“glmag clfi

port echnical

Rev e Sta dards Generation

Engineering 2
oép




Standard for Integration

Lifecycle Data

OSLC (Open Services for Lifecycle Collaboration)

Web technologies

Framework to link information between repositories
Graph of relationships between artifacts

Industry standard for describing assets

sodius”



Projecting your Engineering Data

Eliminating the boundaries to access and visualize your engineering data
One (web) platform to access your Engineering data
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Configurations — Context of Engineerin

Context is imperative in an
engineering process.

Context is required for reviewing
engineering assets.

sodius”



Linking with Versions ‘

Requirements

Requirements

’ sodius”



Requirements

Testing — Release 1

Requirements — Release 1

Requirements

Release 1

Graphics Courtesy Daniel Moul - IBM



Configurations in Practice

* Allow us to speak to a consistent set of
artifacts

— In a working state (as a stream)
— In a static state (as a baseline)
— As a collection across many domains
* Represent the common elements of the
engineering process
— Gate reviews
— Releases

sodius”



OSLC & Configuration Management

e A configuration management solution across the set of disconnected
engineering tools to manage evolutions of each design artifact in relation to

the overall project.
— Instead of manually mapping and communicating individual artifact versions, the
target is a common baseline linking together the individual design artifact versions

and OSLC native support (Consumer & Provider).

Project OSLC N

l )

Component

Y,
| ’ | Vocabulary |
m | Custom Links |
Configuration
J

T 3

| Constraints |

Y Ly
G OE® = W) O @ | Comecon

Stream i
Baseline Change UML SA Capella MEGA  DOORS Word

— O

selects selects | | ‘ | |
\—' VersionResource [€— .
isVersionOf
Y
Entry Points =%

Resource USER .
esource

Graph Data
Repaository

SECollab
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* Traceability shows
— An impactful relationship between two objects
— A role description

— A need to assert consistency/validity across the
relationship

* Traceability @ Scale means

— Support for managing large numbers of
relationships

— Support for classifying allowable relationships
— Support for navigating these relationships




Transversal Traceability

By using your semantics to describe the information coming from the engineering tools, any version of design or
requirement element can be linked to any other element whether or not it is originated in the same application.

{- SECollab IFE Demo

Capability Browse the Internet -

Functional
Analysis

Browse the Internet
—

‘Watch Movie
—

Entertain During
Flight

% IFE Architecture

Description

Browse the Internet

Listen Music

o 32 In-fight connectivity

Display Optiens ~

Internet browsing...
<

@ Provide Wi-Fi Connectivity
Service I

7

—.. @ Provide Satelite
and Intemnal Telephony
Services,

[E) _Entertain During |

Flight - Enlertain
Capabilly Tree Diagram

Waich Moving Map |

Listen Music |
——

Play Game
—

Play Game
—

Watch Moving

‘Watch Movie
—

\
Sy
Y
® Provide Personal
Device Conneciviy '

Yann LEBEAUPIN «

o Object 33 IFE has to be expanded to include in-flight connectivity services such as
Internet browsing, text messaging, cell phone usage (where permitted), and emailing.

Propeties  Links ~ Comments

[ 2ce

& COLLABORATION LINKS

RefinedBy. @ Provide Personal Device Connecivity
@ Provide Satellite and Internal Telephony Services
@ Provide Wi-Fi Connectivity Service

SatisfiedBy Browse the Internet

& MODELING LINKS

Module: [® IFE Requirements
Parent o 32 In-light connedlivity
Any Element <-
VAN : : traces/tracedBy
-» Requirement | _ _ _satisfiedBy/satisfies _ _ _ | Architecture
I : € - mmm - mmmmmm—m - Element
- __ I ? refines/refinedBy f
references/referencedBy : :
1 1
1 1
e bl ChangeRequest f------- !
affects/affectedBy elaboratedBy/elaborates

TRACEABILITY LINK
MODELING LINK




Our Traceability Model

. Evolutions of the traceability model to define a transversal architecture model above the various (and
heterogenous) data coming from the published tools
—  Type will be define by an Alias Name and a filter request
—  Links will be constrained by those new Types

. For example, a SystemRequirement will be defined by :

—  Its generic type = Requirement (OSLC RM) With this mechanism, a same data can
— A constraint “System Requirement Constraint” be considered under several aspects
e TOOL=DOORS . .
«  METATYPE=OBJECT — | (architecture, safety,etc...) and a single
*  PROPERTY LIST concept can match data coming from
— attrType = “ArchitectureRelevant several tools

DOORS Capella Rhapsody
Stakeholder builtfrom
Request System Component
—

performs
" i llocatedT
Requirement > Function allocatedTo has

satisfiedBy | )
sends,receives

‘ ) 4 v

| ——
[ System J SW ] Item <—{ Interface
carries

Requirement Requirement

ope & ?
Custom Traceability Model sodius’




Application to Standards Traceability

* Once we have the traceability model, it will be possible to documents the link types to

trace the Standard links

ASPICE Query in Graph Explorer

Capella

0 21: Audio entertainment /
shall cover
music, as well as nevs,
information, and

-- | Requirement

@ Watch Movie

3 VideoNetwork_ObjectModeDisgram |

N
Rhapsody

satisfiedBy =T2 SYS.3 BP6

- <
~
o < a
3 ~ _H
g ~ 5
g ~ B
- - =~
~
~
~
o swes | ~
~
~
~
o swes | =
~
~
~
~
~
~
~
~
~
~
~

REU Reuse Process Group
MAN Management Process Group
SPL Supply Process Group

ACO Acquisition Process Group SWE  Software Engineering Process Group
SYS System Engineering Process Grosp  SUP  Support Process Group

Acaquisition Pracess Group
Contract Agreement
 Monitoring
al Requirements.
nd Admenistrative Requirements
Configuration Management
Problom Resolution M
ACQIS  Suppl Change Request Man
Supply Process Group
SPLI_ Supplier Tendering
Pi se

MANS  Measurement
Process Improvemeat Process Group

PIM3  Process improvement
Reuse Process Group

T T —
Explanation

LRI VoA Scope
720 cxiended VOAScope
XY¥Zn  other process (not in this pocket guide)

Compliance Standard

Architecture Requirement Traceability

i
Consi is supported by bidirectiona bility and can be demonstrated by review records
System requirements typically include system architectural requirements.

_ 74% Requirements Traced

0 AUTOMOTIVE KZ[e 3
ASPICE Metrics and
= Impact Analysis

Requirement Source

Architecture Target

Is Modified

0BJ31 (DOORS)

Function F1 (Capella)

X (Change Set 11/07/2018)

0BJ32 (DOORS)

Function F2 [Capella)

X (Change Set 14/07/2018)




Performing Traceability @ Scale

*  We need accessibility Ee mne— (e
—  Provide visibility to assets e e —
+ See the project assets without special tooling 2| el i i
* See attributes and diagrams ||
— Enable navigation of assets = || &
* See the native relationships (modeling links)
* See the cross domain relationships (transversal traceability
links
*  We need configurations
— Provides a unified context
* Establish the working (or static) set of elements
* Provide the selected versions of the assets in the festing ~ Release &
configuration
— Enables a logical way to operate
* For engineers to assemble work
* For configuration management to align work
— While enabling flow in each domain of work
* Managing their own assets
* Setting their relationships

Requirements — Release 1 Tests

* We need supports
— Provide the relationship constraints e

* Filter the sources and targets
* Provide flexible identification

— Provide the reports & metrics —
* Show compliance & coverage status =
* Show trends and progressions
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Collaboration Links

* Collaboration links create connections to the change management
workflow

— Triggers to the modification of assets

— Connections to the process flow (link back to Stages)

— All driven by OSLC

Activities

Dashboard Reviews

Demo Continental Designs.

E‘, Review Vehicle Access System Review ~ Va 1
1
General Comments. I
Properties . - _ " . " o PR P
-4 Demo Continental Dashboard Designs Reviews Activities (# POC Continental - Initial stream ‘Yann LEBEAUPIN - Q -3 Q
Description: This review demonstrates a cross review from DOCRS requirements. Capella architecture and Rhapsody UML model. |;{ Object STR_7: The system shall enable authorized customer to enter in its vehicle body ~ m
/
State: In Progress I 7 Display Options + )
1 o Object STR_7: The system shall enable authorized
Completion ] / customer to enter in its vehicle body
: /
Priority. High II / Properties  Links  Comments
4
Due date 28/09/2018 ’ 7
7’ & COLLABORATION LINKS + Add
Greated by Yann LEBEAUPIN on 19/09/2018, 12:02:13 7’
4 7’ Tracked By: [ 320 Add conditions to authorize the user to
Modified 19/09/2018, 12:05:56 4 enter
4
Vi s 5 1)1 B
’ Y
7 ’ Ry The system @ Manage Doors Opening
& Collaboration links ’ + e
7
Related Change Request [51.29: Check Vehicle Access Systim - e 2 MODELING LINKs
" [5.29:Check Vehicle Access Systhm’
[5 29: Check Vehicle Access System - Module STR - External
stas: = New _-"
Details R Parent: 0 STR_1: Capabilities/Features of the system
Type 2] Task Owned By Unassigned et Sansemoale
Filed Against VehicleSystem CCM  Priority [] Unassigned -—
Project Area: System CCM PlannedFor.  Unassigned
Creation Date: 190912018, 12.07:40  Estimate /
Aim of the review Created By Patricia Time Spent @ Manage authorization
Tags Due Date: Unassigned /
Review items Quick Information ° R I IA PS O DY
Check Requirements from DOORS 1 subscrivers (1):F L[ Related Change Request (1):1 3 ( :A P E L LA
Description
Check Vehicle Access System using SECollab shared designs
Review logical architecture
&
&
b ) A hent
© Copyright by sodius™
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Reviews

e Standards mandate
Review of assets

— Must be done for a set of
static assets

— May span several tools

— Require capturing findings
— Must trigger actions

— Must record results

sodius”



Review & Comment Diagrams and resources

The review manager defines the review content with objectives, list of

resources and contributors).

Aim of the review

Review items Completion

Check Capabilities 27%
Check MEGA capabilities are linked to a DOORS Requirements

Define Review Objectives

Review preliminary operational analysis in MEGA and Capella design
Review MEGA aperational activities with Capella detailed design

Check Operational Capabilities
Capella Operational Capabilities have to be traced to MEGA analysis

Define list of Resources (reading path

of the review)

Review resources

O Browse the Internet

O+ Entertain During Flight
& v IFE Capability

[ == |FE Requirements

+ add | M son

Contributors

Yann LEBEAUPIN

Impose Safety Instructions
Listen Music
Make Audio Announcement

Define Contributors

Perform Flight On-Board Announcements
Play Game

Watch Movie

Watch Moving Map

DoogOoOOoOo

& [OABD] All Activities
[E) IFE Activities - Use Entertainment Senices Tree Diagram

™ Browse Internet

& Entertain During Flight

& Implement a Commercial Strategy
™ Listen to Audio

™ Make Audio Annoucement

™ Make Priority Audio Announcement
&& Perform Flight On-Board Announcements
™ Play Games

™ Play Imposed Movie

™ Frovide Aircraft Localization

™ Watch Movie

™ Watch Moving Map

Frangois-Régis JAUMATRE
Sébastien BOUCARD

Sébastien BOUCARD




Review & Comment Diagrams and
resources

The team can review a set of artifacts at once, to ensure consistency across
the team and across deliverables.

Valérie + @ ~

¢~ Demo SE-Collab Dashboard Designs Reviews Activities
=) Operational Node Structure Diagram Monitoring Node B m
@ @ M| ||'@ % & 0 = O Properties Related Elements Links Comments

o MonitoringNode . .. | - - - - - o =) Review SAR project hd

edited

SRR v— ho e comment.
[@=] Distress Signalizatios ) Are the input contents are exhaustivly listed ?
. Distress Distenef™Distress Signal w o
e

:Distress 5lgnalization

N : B 2. Sébastien
. _._ § Gervice. . . [ Tracking Service is emitted by Detection node
L o SAR Alet Dismizsed SAR Alert
R P CiHandedSeRaen » &g |
FACKING 2ervIce \ Track Info
PR T {i - - - 1.Yann

Monitoring Node has not output poris ?

..... Outline Weight 3
edited
---- Outline Color L
Background Color am] Jesles] BEARCEE
""" O OEEEE SARAertisemitted through "Tracking Services" message
""" =t t=tute;
@ @ @R )

Add Graphical Annotations on Comment in context with Collaborative
Diagrams Discussions on Design items
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Value of Connected Engineering

 We want to link processes and data across teams to have in a Connected
Engineering approach:
— Using a transversal configuration of connected engineering data providing a
unified context to engineering activities

— And providing
* early detection of problems trough technical collaborative reviews
* end-to-end traceability
* help coordinating change processes
* support for compliance processes

Share and Review [«--------- » Link and follow impacts |[«------ » Improve standard compliance

=== Functional
e | Analysis S




Sodius Portfolio based on OSLC

>{ SECollab

RDF repository handling
multi-model workspaces

Traceability and linking
capabilities

Q&

Reviews across
heterogeneous data

Extensible set of tool
connectors

Rational
‘ W el D . .5%?"3%
=) B ¥IRA

O OSLC Adapter

for PTC Windchill

ALM/PLM Corporate
Repository Interfaces
~

__________________________________

__________________________________
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To get more information about our
automation & interoperability solutions...

contact@sodius.com

Robert Baillargeon
rbaillargeon@sodius.com




