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1. Consistency needs towards traceability (((((ﬁsxuﬁ'ﬁ qut'éfii?*

Needs:
1. Build consistency between heterogeneous SE/SA artefacts
* . li N s
Formalllze a traceat.)l.llty plan. (strategy) | T - Creating Using w
* Instanciate traceability matrices (according to plan)  enmisses e requestec)
« Traceability links, Reeti:lai;i::i?iﬁfor J
. . changed
« Model-based WP2 consistency links, N / /gx \ 7
) Planning and Managing\ ,_';{@&
Traceability Strategy A
Traceability
required
———®

2. Maintain consistency over time
« Detect change/evolution

Project
\ ‘ j archived
Maintenance : Trace maintenance
feedback planned

» Understand change/evolution impact Maintaining

* Technical impact analysis
- Evaluation change/evolution impact / rework L jj@d

« Engineering domain impact analysis N__irace maintenance required [elements change]
« Update traceability matrices Fig. 3 A generic traceability process model

Fig from Gotel, O., Cleland-Huang, J., Hayes, J. H., Zisman,
A., Egyed, A., Grinbacher, P., Dekhtyar, A., Antoniol, G.,
Maletic, J., & Mader, P. (2012). Traceability Fundamentals. In
PRENCH < oF Software and Systems Traceability (Vol. 9781447122, pp. 3—
TECHNOLOGY 22). Springer London. https://doi.org/10.1007/978-1-4471-
22395 1
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2. Traceability and federation COTS cartography ﬁ@\\ SAINT qut‘éfii;é“"

T EXUPERY

« A cartography of traceability tools has been produced with an analysis of some COTS
tools: Syndeia, SECollab, Reuse Company tool, Kovair.

« Implementation of the AIDA traceability plan on SECollab for analysis of the tool's
capabilities.

AC-4 racedTo

€ - Demo SESA Traceability

SESA Traceability Matrices — UC Aida- ©
®

HEE®

v AC-3 isVerifiedBy

B EE

EEE

>

These tools don’t propose (yet) capabilities to analyze the impact of artefact evolutions |
=> objectives of the S2C POC
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3. Summary of existing services

Different possible tooling configurations:

S2C PoC S2C PoC
” V- N
Traceability :
S2C PoC Management Tool bata Fed(iratlon
o Tool
(U | 4
e N [ A
Authoring Tools * Authoring Tools * Authoring Tools *
- AN y
A B C
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Services from COTS:

« Data Federation tool
* Heterogeneous data integration (mapping)
* Baseline management
« Data evolution management (difffmerge)
* Link evolution management (suspicious links)

« Traceability management tool
« Traceability management
* Customized plan,
* Matrix edition
* Navigation between traced items and traceability
links,
« Switch to Related Element
* View Related Element Properties
» Technical impact analysis
* Produce customized reports and audits
* Produce Export (Excel)

*e.g. Excel, Capella, SimfiaNeo
* e.g. syndeia, SECollab, System Traceability, ...
** DOORS, rectify, ...
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4. New services needed

Services:

« Data Federation tool
» Heterogeneous data integration (mapping)
« Baseline management
« Data evolution management (difffmerge)
* Link evolution management (suspicious Not in every
links) T CoTS
» Traceability management tool
« Traceability management
» Customized plan,
« Matrix edition
« Navigation between traced items and _
traceability links, __Notin every
« Switch to Related Element COTS
* View Related Element Properties
« Technical impact analysis
* Produce customized reports and audits
* Produce Export (Excel)
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New Services needed:

Impact analysis and Product inconsistency

alerts

Domain-based impact analysis
Impact analysis reports that can be
generated on predefined rules

Traceability management services

*  Query

* Visualize

 Analyze
Creation of traceability matrix reports
Produce customized reports and audits
Suggestion of traceability links when
artefact change;

Severity quotation of the impact

Systemx
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5. S2C Traceability
metamodel

%] Reguirement

o

% ExternatReguiremen

|l SEExtemalRequirement | || SAExtemalRequirement

[0.%] se?e{uir&n"en: 0. =3 ?Enll..iren"en:

'f | ExternolConstroimtzAnaCustomerfleec

| H FunctonalRequirement

. T AircraftRequiremem

| SEAircraftRequiremen |

T TraceabieArtifoct

= description : ESfring

5 id : EString

= revision : EString
= URI : EStrimg

= domain : ESoing
= author : ESiring
= date : EDate

= mame : ESiring

= traced : EBoolean = false
‘ E

Enhanced data model (cf. Visual

T Model

| H FunctionalAnalysis

(0. aircrafifequirem en*

| AircraftSpecification

|| SaferylircrafiRequirement

H InterfaceRequirement

y

[0.*] aircrafdfunction
K

Paradigm model) in a metamodel

H AircraffFfunction

| H sircraftFailureCondition

- m

H AFHAAszumption

[0.*] aircraftFunctions

. ¥

T AFHA

[0.*] failureConditions

[

[[:.__;] assumptions

@ﬁ\\“ SAINT

XUPERY
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[0..*] baselines

Traceability metamodel

H Baseline

= version : EString

[0..*] traceabilitymatriy

H TraceModel

= status

: TraceModelLifecycle = edition

%5 Tracetink

[0..*] tracelinks

T

B TraceabilityMatrix

=]
=]
= date : EString
=]
[=}

version : EString

Mitype |

H LinkType

¢

author : EString

comment : EString

status : LinkStatus = draft

H Manual |

8 Automatic |

version : EString

T id : EString -

id : EString
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name : EString
comment : EString
author : EString
date : EString

2 TraceModelLifecycle 2 LinkStatus
= edition = draft
- frozen = public
- obsolete — approved
- approved = rejected

‘2 AutolinkStatus

= proposed
- accepted
= rejected

B sacTracelink |

—

= validatedBy : EString

—_ ) | o rationale : EString |
| B Derivated | | B Generated
= status @ AutoLinkStatus = proposed
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6. S2C Dynamic
consistency management
PoC

Additional services of the PoC (vs COTYS) :

« Suggestion of traceability links when artefact change;

* Impact analysis;
» Severity quotation of the impact

( )
S2C PoC
‘Backend A " Frontend
Artefact managementi ' Traceabilty E:"C-h;laée- _________ ': " :
'} management '1 Evolution ! Tra_c_eabll!ty M_atn(_:es
MBSE Tools ! i ' management : Edition/Visualisation
(Capella, Excel) I 1 |
: : [N :h-
MBSA Tools \ I } |
SimfiaNeo, Ml Traceabili h : o
( Excel) M matri Cesty " | Validation and update of
ik h | the traceability links
Existing :E 1 E ! Impact analysis :
traceability I f | i |
(Excel) ! ¥ | | :
; : s | |
¥ Change : E |
i evolutions g ! Graph analysis |
e W | e ——
fit | e - ’ &
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PoC example, with Capella, SimfiaNeo and Excel for illustration purpose

Legend

COTS services
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6. S2C Dynamic consistency management PoC

2 pplions -
-EI davta
- Traga
el
. e -=F Escel I
g - —
e PR 1ag basedine
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adition de la
et it . s
e e Gestion du plan de Tragabilite
1]
Comella | I_ Connector C i
A50H
tag bassline 'Jl.sl'\"-\q_.} T D;:E'Illlmﬁurm "u"ueil:_:.' Plotly
. Dt manager I : - : Inbesface
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Ll
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a few implementation details : caen <

Mock-ups,

ﬁt TECHNOLOGY e
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7. Matrix edition mock-up

(\\\\)\(\b PERY

Generic matrix edition

000

Generic cross table matrix edition
il Linked artefacts

00O
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Cross-Table visu

Source engineering x " . Target engineering
artefact | Matrix name edit® | |—”7|’~' edition ‘ artefact s [version | | Source (Model seleffion (Type selecfion) || Twe (Link typrw Date lm
= \ersion | version
. — — “ blabl
Filter author | Name Type Link type inferred GID | Target |Model selection (Type selection] | | auhor [Name Status stgfug D
(Model selection| )| | ‘eson | Version | | \ersin | version (Model selection] ) | I
; : | | Date | 2OCKCK Author | Name Add ) —
Type selection Staus (Statug ) Commed blabla [ Type selection .
Status | oiat = Delete . Traceability Matrix :
Search by name © D staus Lo |' | |Search by name =]
- A "
g g g Modal (
[ ] Option 1 . ID [ Col 1 name Edi13| |CO| 7 name edit°| Option 1 . — = — = = | — Justification de ne pas tracer
. . x X x Iéelé t
| Option 2 “||D4|Element 11D | Element 1 Desc | Element 11D | Element 1 Desc || Option 2 " ToaeCane semens
l Optio D %\ l Option 3 (e Trer— Cancel OK
i S i
[ | Option 4 \ = | Option 4 | scamac
Order by | dBeter s Can
\ dad !
\ |
\ Iy
IDn \ =
L] — i Pop up description
. < version : EString
Pop up descrption L = author : EString
Drag & drop cercmpron Eteeg “Pop up description = date : EString
v b EString a 0
revigion | Eswing e = comment : EString
URi : ESering el S status : LinkStatus = draf
Gomain - ESwing s s
#uthor: ESwing auor. B
datw - EDate = dane | EDiate
Type  ESming e : ESwing
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7. Matrix visualisation
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Generic matrix visu

IREMENT TRACEABILITY MATREC Salect Test Ban:  Stryka 12022017 = O D Adeance Sasrch Wit Stats  Show Beguirements

W hsroved rensiog [l comgiesed [ verties - .
it e—
86 _— 1403 —-— » 201
o B | i | o= 3
Aircraft external Aircraft
needs (SA) 1d Aireraft external needs (S4) q 1d  Aircraft requi
v Condition « Uncontrolled drone, leading the drone to an
unauthorized area, identified as Catastrophic, has a failure
rate lower than 10-8/Fh and does not result from a single
ARP4754A [AIDA_Safety_01] failure.
The AIDA system shall be designed so that the Failure
Condition «Uncontrolled drone in authorized area »,
ARPATSAN MDA _safety_02] identified as Hazardous, has a failure rate lower than 10-6/fh.
Condition «Loss of drone capability leading to mission
abortion », identified as Major, has a failure rate lower than
ARPATSAA [MDA_Safety_03] 10-4/fh.
The AIDA system shall be designed so that the Failure
Condition «Loss of drone protection », identified as Major,
ARPATSA [MIDA_Safety_04] has a failure rate lower than 10-5/fh.

Generic cross table matrix edition

sBeda

)

aEREER™>e
| B Ewe

T
I I%L}p up description

= description : ESwing
¥ id 1 EString

= revision : ESzing

=2 URI : ESwing

= domain : ESting

= auther ; ESuing

- dat=: EDat=

= type : ESting

Table visu
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t3>up up description

©* description : ESting
+ id 1 EString

= domain - ESting

= suthor ; ESting
dats : EDate

= type : ESwing

|= Pop up description

= version : EString

= author : EString

= date : EString

= comment : EString

= status : LinkStatus = draf

Cross-Table visu
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7. Impact analysis - for a given domain (SE or SA) o D sain qutéﬁix
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Impact analysis propagation
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7. Impact analysis - inter-domains (SE or SA)
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Impact Analysis Engineering View O‘C‘
Kind of view
Tm:;c - i Path(s) view
ag
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I Output Type
”mm u-:lth |._1 az==f up__-?ll
u"‘" i =] | e
£__&
=== _.
{ a--l-hl..yll
y- (R
|] mv—  { J X
“eneee| ""-.-_;'

)élhm)

ooy
A ==
=k 1 —i_eldh:j@

mpaot -

Kellood

(potentil

verad
nonej

Impact analysis
representation into graph
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Likelihood propagation
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