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Introduction

Background
34 months ago, the ARTEMIS project CRYSTAL has been started. Since then the proj
members have been working with the goal of promoting interoperability when it comes to in

dustrial engineering environments.
82 Ma

National fundips§tof thé wifk packages are currently on track. To fully reach the project objectives unti

Special Points of

Interest:

Seamless lifeycle
collaboration

Common interoperability
standard

Safetycritical embedded
systems

Crossdomain RTP

Reduce costs throughout
the entire lifecycle

Reduced time to market

Smart integration

In this Issue:

Background |
Reviews |
Tangible results 2
Standardization 3
activities

Configuration & 4

Change Management

Final Dissemeination 7
Event

CRYSTAL Highlights 8

Outlook & Events 9

M36 and to ensure that all work packages can finally achieve their objectives as stated in
description of work, the consortium has requested a project extension by 3 months to 31st o
July, 2016. In this additional three months the project will focus on the completion of RTH
IOS and Platform Builder, Use Cases and demonstrators and on Assessment and Validatio
the results. Furthermore, CRYSTAL will use the project extension to disseminate the projec
results in a final event in Madrid. Read more on page 7.

Topics presented in this newsletter

In this third newsletter you will find a summary overview of ttengible results achieved
until now. A special focus is given @onfiguration and Change Management. On pages
3-5 you can read further details about th&@ne of the major focus of the CRYSTAL project is
Standardization. On page 3 you can read more about the Standardization activities and th
Standardization strategy in CRYSTAL. The project partt@ok part in many interesting con-
ferences, workshops and meetings. CRYSTAL was als@maihceorganizer of conferences
and workshops. You can read nice stories about these meetings and events on page 8 in
sectionCRYSTAL Highlights.

Continuous quality assessment

JU Reviews are an essential part in the project and they took place on a regular basis as an
reviews and intermediate reviews. They help to proof the project progress against the define
work plan. The presentations of exciting demonstrators and the informative overview preser
v tations help to get a good insight into the research ac-
tivities in the project- but not only that! The feedback
3 and input given by the reviewers was always valuable
R%Q_\ﬁ'h\*‘* ot . and the fruitful discussion led to a better understanding
<<% | on both sides. The reviewers and the project officer ap-
& \_’g—{ .@ preciated the response to the review recommendations
m " .%:)’ : much and the management of such a big project and the
Picture 1Typical R;\,iew Agenda cooperation within the consortium was seen by the re-

viewers as excellent. The project partners always liked the constructive atmosphere at the
review meetings.
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What’s happening in CRYSTAL? Tangible results until now

Q Use Cases: implementation Q CRYSTALbrought together
of prototypes in all four experts from industriesk{oard
domains are available and QAn impressing number of members, CTOs, marketing

directors, technical experts) and
successfully promoted the deve-
loped technology

provide answers to the pro- technical publications are

jectds chall enges geadyavailable and counting.

Q Go to the CRYSTAL homepa-
CRYSTAL is well connected with ge and find out what the sci-
the OASISOSLC Member Sec- entific studies of the project Q R
tion with representatives in the say. Sustainabiliy/model jor

the I0S, RTP and Platform
Builder SEE modeler have
been defined.

Steering Committee, contribu-
tors and observers of Working
Groups.

MODELS CODE

Q ] REQ's ‘ '/
Through CRYSTAL it , . .

was possible to explore

Q The enhanced prototype for

CRYSTAL the Platform Builder SEE

common interopera- — .
modeler has been built and

bility issues in System ! . .
development. S .“ L is undergoingextensive
tests.
QCollaboration withCP-Setis to coor- Q Multiple tool vendorssup- Q With the contributions of

CRYSTAL, it was already

dinate 10Srelated activities, especially port OSLC interfaces out _ _ _
the formal standardization including -of-the-box in the recent eS8 SV (-
General Engineering Methods and versions of their tools. ble standardization re-

further extensions of the 10S. sults.

Q Q Public deliverables: To make
The awareness of OSLC

collaboration efficient and easy,

as an open standard for life the consortium identified the
-cycle interoperability was project results that are essential
dramatically increased by for collaboration and made
CRYSTAL. them publicly available, so that

they can be shared easily.
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CRYSTAL initiated OSLC-related Standardization Activities

Project-driven standardization activities

Prior to CRYSTAL, OSLC initiative was just an open community with adseéilied governance model created in 2008 by
IBM and some major customers. At that time, OSLC was primary targeted towards development of IT applications (€
banking, insurance, large sales portals). Due to the influence of the strong community for embedded and safety critical
tems, OSLC got more and more adopted in these areas, which is today the main, but not only focus of the community.

Even before the CRYSTAL project, some partners were already part of the community, based on their activities in predec
sor projects. There were already plans to transform the community into a standardization organization, but at that time |
standard existed. With the start of the project CRYSTAL, many activities have been started which were partially or col
pletely motivated by the project and driven by CRYSTAL partners.

Preparations Creation of

to create OASIS- Configuration and January: Formal
Change Management . Part hip with
OSLt(': member 15t Techr?ical Comgmittee Re-Election of PfoSr']I'TErlf i\II'?PWI June: Reinstated ALM-
section CRYSTAL 10S OASIS-OSLC Steering . PLM User group on
Workshop Committee ! open-service.net
| ¢
1 1
1 1
! ) :
9 G !
1 1
1 1

3rd October: Re-Election
SR Interoperability of OASIS-OSLC
transfer the first Conference organized  New version of Eclipse Steering Committee
by CRYSTAL Lyo (SDK, reference

OSLC community
results to OASIS-
OSLC suites)

implementations, test

Picture ZTimeline of OSke€lated standardization activities

During the course of the project, significant progress in OSLC specifications has been made based on the experiences d
implementation of CRYSTAL use cases. One important step forward was the development of the@CIBUGpecification
which allows maintaining a federated configuration management across multiple systems which still can use their loca
concepts. Such a federated CM approach is essential in larger engineering environments and is required for many o
CRYSTAL use cases.

Today, OSLC is a widely accepted standard for Lifecycle Interoperability in Engineering and Software development env
ments under the governance rules of the watognized standardization organization OASIS. Many tool vendors have adde
OSLC support to their products and many end users are using OSLC to integrate commercial of the shelf tools with op
source and home grown solutions in their development landscape.

Author: Rainer Ersch, Siemens AG and member in the OSLC Steering Group
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Change and Configuration Management Update

Not the coolest topic around, but it turns up everywhere and is a must have for just about everyone involved

in engineering.

Itds needed to plan, work with and control the evoliut i
the whole lot! Be it safety critical, deeply embedded, enterprise or a lean mobife alppver the Internet of Things. How to
keep my work aligned to that of colleagues, how to have a known base to work from, how to collaborate to contribute to r

|l eases and how to see whatds in play and owhatds wher
pass audits and oOproveo6 that we are compliant but behi
#2934!1, " AT AOAT %l ¢ET MAQEIi G -CAQKltAal we idendi
C%- O- AET OAET g1 1 ¥ E CO% @l (risable gnd commonly occurring practices for

~

¢
6AOOEITEIC T & 1 poalERAd&Y and occasional |0
managemeifitpractices around handling versiong ar

D

#11TYECOOET ¢ T £ 100 I%éﬁﬁgﬁrgigns of any type of artefact.
Q ABul nofr 5 SBHPHId ih Ldistributed collaborafive
1 C Ap@)ach to drive productivity?

Typically wedve relied upon carefully keeping trackorou
a release manager to keep us safe and sane, wedve H@dse
with high ceremony change control for data going outside of engineering like bills of materials for supply or manufacturir
even the customer or software configuration management for parallel working with software or text based models or me
typically spreadsheets or check lists for aligning across the disciplines. This becomes especially difficult when ptaimang,
on or asking questions about a design variant, or, as we have seen with 10T projects, wide more disparate systems inv
many contributors and different governance processes. Try to speed this work up and there is instant stress all around!

The good news is that more modeling & design tools gradually have been able to use well proven configuration manag
tools like Subversion, or GIT or IBM Clearcase; and due to experience of flexible agile development from the software w
this has allowed faster configuration control. In addition product lifecycle management tools have grown a wide range of i
faces for periodically storing domain information for the haginemony configuration management, such as from mechanicz
electrical and electronit often achieved by loading stored blobs in a controlled product or document structure.

However these approaches require a lot of effort to align, be it, faster moving releases with sloweehéghony, system lev-
el with crossdiscipline, working sets across the disciplines, software aligned with almost anything else afides teams
have itautomatedi n gener al itds kept together by peaopsl e, | ocal
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Configuration and Change Management (cont/d 2 of 3)

This diversity means its tough to react quickly and assemble exactly the set of data for a specific job, it also medmenthat
there is a major release or problem that significant effort and time is needed to assemble, check and keep checking that
should be together, actually is together. Crystal is taking this challenge head on.

Now hereds the good n e\@perabilityrBpetifitation|(I@S), €rystal p&ringrsshaiva ddopted theedraf
OASIS OSLC Configuration Management specification as the basis for improving Configuration Management interoperal
a domain neutral manner. This move allows configuration management to become a distributed collaborative capability &
teams can assemble and operate a System Engineering Environment that can break down the barriers to reduce manu
dling, reduce back tracking and greatly reduce the need for release task forces that are often seen today. In additipn, &
Change Logs via OSLC Tracked Resource Set reduces the overhead of change tracking and enables wholly-new
discipline, crosapplication views of artefact versions and configurations.

The main capabilities added to the Crystal I0S are: v contributions
sioning of domain artefacts, artefact configuration thror
selection of versioned domain artefact resources, confi e —

ration and version genealogy, contributions of one confi ‘ Component ,M{ Configuration

ration to another, e.g. for hierarchy & rese, plus the abil- - %C
ity to check which contributions are allowed into config

rations. OSLC has adopted the W3 Linked Data Platfo & OSLC selects
Container as the basis for the configuration resourc I

which should stand the IOS in good stead as that specit Domain isVersionOf Emed

tion becomes more widely accepted. The OSLC specifi gggﬁfgé '_{ B ‘

tion for Configuration Management is roadmapped by O
SIS for approval during 2016.

Picture 3: Summary of main resources

The Crystal Technical Board commissioned a workgroup on Configuration Management in the summer of 2014 and i
worked closely since that time and presented its results on multiple occasions including the Crystal EC progress revie
June and December 2015.

m——— A major highlight of the work has been to build
e up examples of real usage in the Public Aero Use
Case (WP2.08) and another partner use case
(WP2.11). In this example a team using the IBM
‘‘‘‘‘‘‘‘ \ Continuous Engineering solution can see how

%2 PAUC Deicing MontBlanc Global ion view with discipline
EES encyAnayss « | 7 A

their working configurations for a deeing system
variant are derived from a platform configuration;
fixed baselines and working streams are shown.
Other views are tailoredto which configuration

is being worked so the team can see exactly
which artefacts are in play and haeations to

each other, such as for change impact analysis.

Picture 4: Showing the evolution of variants
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Configuration and Change Management (cont/d 3 of 3)

IBM and Airbus have demonstrated multiple exam
using the IBM Continuous Engineering solution acrt
Requirements Management, Quality Management,
sign Management and more.

This view shows how a combination of I0OS Configul
tion Management and Tracked Resource Set, us
OSLC, allows live views of versions and configuratic
across different working streams and fixed baselines

U Project Team Deliveries by discipline 2

| 100%

Main Configuration context

Team's Requirements Configuration
Versioned System Requirement Spec

Team's Quality Configuration

Versioned Test Plans

[ Stream
PAUC Deicing
2016-01-22T16:03:30.6322

[J CRYSTAL PAUC 2015 (RM)

£2 Boot Ice Removal

Volume 3, April 2016

[ Stream 5
PAUC Deicing Platfom Review
2016-01-22T15:66:23 7922

[ CRYSTAL PAUC 2015 (RM) Platiom Reviel

£E Boot Ice Removal

Nane (All Data)

[ Baseline 4
PAUC Deicing F
2016-01-22T15:¢

[ CRYSTAL PAUC

£2 Boot Ice Remov:

[ CRYSTAL PAUC 2015 (QM) Initial Stream

[ CRYSTAL PAUC 2015 (QM) Initial Stream

[= CRYSTAL PAUC

£ MVV2 Plan - Calculations Analysis Pla

@ MVV5 Plan - Ground Test on Aircraft

@ MVV1 Plan - Review

£ MVV3 Plan - Safety Assesment

1 MUV4 Plan - Test on bench prototyping|

© MVV2 Plan - Calculations Analysis Plar)

[ MVV5 Plan - Ground Test on Aircraft

© MVVA1 Plan - Review

© MVV3 Plan - Safety Assesment

O MVVA4 Plan - To

©IMVVZ Plan - Ci

©MVV5 Plan -GI

£ MVVA Plan - R

©MVV3 Plan - Si

releases. From these views the system team can | e
and engage directly with their work in context: mana
ers can see who is responsible for what deliveries, ri
across the disciplines.

Team's System Configuration Hide Deta
) , @1 PAUC Deicing Platfom Review

Versioned System Models

3D model configurations

1814 2
Jan 22, 2016 455 Pt
jon: _x0000_

As part of Crystal dissemination, and most recently, a prototype which involves a PLM user, say a Product Manager, in
Innovator, identifying, selecting and linking a Enterprise Change Request (ECR) to a version controlled requirement bas
configuration in the IBM Requirements Management world. From this use of linked data, the Product Manager automati
creates work items for System Engineering from the type of artefacts added to thé EC&pdate a Requirements baseline
or say a Part like a 3D valve model or a software release. In this way Configuration Management can be combined
Change Control, both enabled by OSLC within the Crystal 10S, to enable a team to tune their working practices to be jt
enough for agility and just enough to meet compliance.

aras
INNOVATOR

File Edit View Search Actions

— Here a Product Manager selects a remote
$EEAL50 20 - System Requirements Specification released
= baseline using an OSLC Configuration con-
sumer extension to the Aras Innovator PLM
application. Thi s
sioned Spec can be stored in Aras and used
N to automatically create Work ltems using
S | the OSLC Change Management specification
in the IBM Continuous Engineering solution.

+ 2 Ix

= Contents ‘ B Properties

Requirement
Document

O W

PAUC Dexing MontBianc. PAUC

PAUC Deicing PAUC

Author: Gray Bachelor, CTO Office, IBM Watsol
Internet of Things with acknowledgement to the Cry:
tal working group for Configuration Manag@ment
especially to Airbus and Aras Corporation.

1-2002 »
o ool | V|
Picture 6: Standardised user interface for remote access to a Requirements baseline
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Announcement

Critical System Engineering Acceleration

When: June 1516, 2016
Location: Madrid, Universidad Carlos Ill de Madrid,

Avd. de la Universidad 30, 28911, Leganés, Madrid, Spain

This event is organized in collaboration with the ARTEMIS projects CRYSTAL aS@ti3PThe goal of this event

is to present achieved results in the project regarding sustainable interoperability for embedded systems develop-
ment environments. 1.5 days full of highlights about the CRYSTAL approach in establishing and pushing forward a
Interoperability Specification (I0S) as an open European standard for the development otstafetyembedded
systems in the automotive, aerospace, rail and health care domain.

The event includes:
Wellknowrkeynote speakerswill talk about inspirations in engineering in the future.

End Users and Tool vendorswill explain how CRYSTAL has influenced their business from management
spective.

In technical presentations based on use cases you will get insight to the challenges and achievement
CRYSTAL.

Technical highlights will be presented in teehibition area. There you can freely walk around to see demos
and posters around interoperability in embedded systems development environments.

Standardization Organizations talk about experiences during the implementation of CRYSTAL use cases.

Registration & Information

More information will follow soon! In the meantime, keep an eye on the

CRYSTAL websitehttp://www.crystalartemis.eu/events/findisseminatiorevent.html

*This event is promoted by ProSTEP iViP, OASHE C, eit Digital, CRSetis, ARTEMB\ - Don 04

”_ Mmiss this! N
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November 2015: Workshop on Life-cycle Interoperability - OSLC in practice

Many interested participants joined us on November 2nd for Warkshop on Lifecycle
Interoperability. Our goal was to propose and discuss ways to achieve sustainal
teroperability for embedded systems development environments. A special focus v
Open Services for Lifecycle Collaboration (OSLC) and the challenge of putting thisg
dard into practice. In impulse talks and interactive sessitresmain challenges regardi ® 4

the OSLC approach could be pointed odthe Workshop was organized in coIIaboratit.’ N o
with the ARTEMIS project CRYSTAL, Jetis and the Eclipse Foundation as part o :
clipseCon Europe 2015.

October 2015: ProSTEP iViP — OASIS OSLC Conference

Seamless Lifecycle Integrabased on open standards in conjunction with 4th Interoperability Conference

T

Picture 7 Interactive session

One day full of information under the leddleme ALMd PLM Interoperability. Impulses for enabling information flows be-
tween different engineering disciplines were given. In industgyant talks possibilities of OSLC were discussed and demon
strated. Experts and newcomers who were interested in solving systems engineering challenges in smart ways participe
this event. The keynote focused on the applicability of the integration of MBSE artefacts into an extended PLM Backbon
cornerstone for the future development and traceability of interdisciplinary and communicating systems (Industrial Inter
Industry 4.0) and was held by Prof. Martin Eigner from TU Kaiserslautern.

October 2015: ARTEMIS Technology Conference

The CRYSTAL project partner AleniaAermacchi participated to tAMRTEMIS Technology Conference, which took place
from 6-8 October 2015 in Turin. An approach for defining an efficient and interoperable System Engineering Environr
(SEE), aimed to develop a complex system in accordance with the applicable System Development Life Cycle Process
suring product's quality was successfully presented.

September 2015: 3rd General Assembly Meeting

The 3rd General Assembly meeting of the CRYSTAL project was successfully held fre
September 29 to 30, 2015 in Rome. After a short welcome, interesting presentations ar
fruitful discussions, the first day was rounded off by the social event at the "Osteria Brune
ti" where the project partners had the chance to further discuss project related topics in :
nice atmosphere. On the second day the sub project leaders and their teams present
their fascinating demonstrators during a guided tour in the open market place. Later o
the partners could freely walk around to get detailed information about the demonstrators
The second day was concluded with presentations of the roadmap to successfully reach
Picture 8 One night outin Rome ~ CRYSTAL project objectives, the Standardization and Sustainability Strategy.

June 2015: CRYSTAL 2nd Annual Review

The 2nd annual review meeting was held in Hamburg at the Airbus prem#sésg thank you to Airbus for the hospitality!

The review conditions were quite challenging for the reviewers: the project delivered a pile of 28 cm -@ilgxdeprinted

documents which corresponds t o app thmgsgethem GowrdDandpveent thivugh B

all this paper work. The reviewers were rewarded with valuable contributions and excg@éfdarmance by all of the pre-

senters at the review meetinghe final feedback of the project officer and the reviewers was quite good: the Use Cases
show good advance and are well documented and a good cooperation in the consortium can be seen.
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Major Milestones

Project Extension by 3 months

Annual Annual Annual
Kick-off Reporting Reporting Reporting
M1 M9 M12 M20 M24 M32 M36 M39
Phase 1
. Use Case ’ ‘ ’ ’ . ‘ ‘
Specification
May 13 Jan 14 Apr 14 Dec 14 Apr 15 Dec 15 Apr 16 Jul 16
Project End
Results by M34 Outlook
Refined Use Cases and engineering methods available  Final implementation of Technical ltems
(el iy spReeEien () e Completion of RTP, 10S and Platform Builder
Defined engineering methods relying on the 10S available Finglize the implementation of I0S adaptors and system
Extension and consolidation of the 10S based results engineering environments

Prototypes of integrated system engineering environ- Assessment and Validation of project results
EE 1) G 4 SEiEs (EErospees, COminme, e Continue collaboration with other European initiatives to

care & rail) make the CRYSTAL IOS a sustainable result

ST DO EEhliEe Final dissemination event of the project results

t dzot A OF G A2V &

Upcoming events CRYSTAL publications

April 13-14, 2016 , ARTEMIS Spring Event, Vienna  An impressing number of technical publications with good
(https://artemisia.eu/upcomingvents.html content have been produced. We are happy to share with
you these publications on our homepage. Please go to the
April 20-21,2016: ProSTEP iViP Symposium 2016, StuUtcRYSTAL homepage to download the documents or read
gart (http://www.prostep.org/ them online. Enjoy reading!
_ i http://www.crystalartemis.eu/dissemination/
May 2325, 2016, 9th, Symposium Virtuelles Fahrzeug,

i publications.html
Graz, (http://www.gsvf.at/index.php/en/)

June 1516, 2016: CRYSTAL Final Dissemination Event fsRRYSTAL public deliverables

conjunction with the 5th Conference on Interoperability

for Embedded Systems Development Environments, Méa-‘ large number of important deliverables are made public
drid on the homepage. Please go to the website to download the

deliverablesD o n 6 t mi ss t his!

September 186, 2016: Final review meeting, Best http://www.crystalartemis.eu/deliverables.html
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