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Application of MBSE requires a continuous
evolution and integration of tools

= Model-driven engineering is an overall trend for all
engineering disciplines

= Evolving systems engineering into model-based
systems engineering turned out much more
complex

= Application of MBSE requires a flexible
Infrastructure, allowing the incremental increase
of supported use cases
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Systems Engineering follows basic
Engineering principles
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In addition, systems engineering has
some specific characteristics
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Relying on computer-based models Is an
overall trend, however MBSE Is more tricky

= Various computer models are in use supporting
the specific steps of engineering

= Realizing model-based engineering for systems
engineering is much more complex - due to
complex nature of SE

= An efficient tool support for MBSE is currently not
given (i.e. SysML # MBSE), thus tailored solutions
are required
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Trend of model-driven engineering (MDE)
cares for end-2-end model integration
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MBSE suffers lack of integrated — shared
— system model representation
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No coherent technological standardization and
technology to close gaps between models
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RangeDB supports the emerging MBSE
application, starting with SRDB use case

= Evolvable infrastructure as basis

» Formalized conceptual data model
= Infrastructure with little dependencies on the data model

= Various deployment architecture allowing to tailor
solution according to project needs

= Flexible organization of data according to
engineering process constraints

= Powerful data management functions enabling the
: user to full master the process
TTTTe———
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Modular conceptual data model allowing
the evolving support of MBSE use cases
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Eclipse offers a rich framework to build
solutions for model-based/driven processes
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Different frameworks tie into each other,

for flexible configuration of application
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Flexible organization of data according to
engineering process constraints
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EM1 configuration control
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Various deployment architecture allowing to
tailor solution according to project needs
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Amount of Data managed

RangeDB will be an essential part of the
overall model management architecture
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RangeDB offers powerful features to
manage the models and data

= MMI tailored for the use cases, evolved in co-
engineering with the users

= Highly configurable query and reporting of data

" Fine-grained tracing of history, changes and
resolution of conflicts

= On-demand application and resolving of
consistency checks

= Run-time configuration of properties managed
through customized application-of QUDV
TTTTe———
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Overview Slide on MMI required

RangeDB Data Model
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Graphical exploration of model
content and dependencies

= Allows graphical queries to the model

= Based on data model associations S
= Results can be filtered all — selected | = -
= Results are graphically displayed
» Layout is done automaticaly | |
= Different placing algorithms . =
= “Perspectives” can be persisted "
= Storage of queries, filters - -
= Perspective follows model content ————————
= Full integration with editor given
‘f_— == e —
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EMF provide SQL-like query mechanisms

= State of the art editing of queries
= Syntax highlighting, auto-completion, ...

u Pl’e-definition, Sharing from <Type(Table)> as <alias> select <alias>

where <alias>.<attribute> = <alias or alias attribute>

and ve rSiOning and\or <alias or alias attribute>

in ( <nested-query>)

= Flexible query execution:
= Batch mode, or “live” directly from editor

new_queries,query pcf.query &3
import "http:///rangedbh cdm/monitoringdata/monitoringparsmeterscalibration.ecore”
import "http:///rangedbh_cdm/monitoringdata/monitoringparsmeters.ecore”

GetlillPef:
from PCF as pof select pof

GetCategorylPct:

from FCF as pcf select [pSiegiopeiis, pof.PCF_DE3CE where pef.PCF CATEG like "CAT 1" or pof.PCF_NAME like "#p*"

(51 Problems | & Query Resulks

Search
caf . CAF_MUMBR. {ecore::EString) | caf. CAF_DESCR {ecore::EString) | caf.CAF_EMGFMT {ecore::EString) | caf. CAF_MCURNE {ecore::EInt)
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R 3 @ ) ASTRIUM

CASPIE02TM ES Roll &ngle
C3EP1009TM ICDU Int TH (18k41 &t 20deq) R 176



Powerful tracking of changes and
resolution of conflicts

= Changes (local, remote) can be tracked and
visualized

= Conflicting modifications can be identified and

&0 dataset.rdy 53

re S O I Ve d | Structural changes

by changes by elements

=l Conflicts
#l-,0, Conflict between 2 changes

[ | M f t == My changes
e rg e O C O n C u r re n #-1_7 attribute name in ElemDefs {Element Definition) has changed from null to ElemDefx

=l 42 Remate changes
BR=1tmdef process (TM Packet) has been remately removed from null {Process Definition)

branches o T

H-0_7 Atkribute nanne in mm {Calibration Definition) has been remately changed from mmm to CalibrationForTe:

4

i | Compare Merge =

>
= Support for online
r r n I n ) Fast merge
- - o B Take the remote change {remove tmdef process {TM Packet))
@ . Apply this solution
Take fhe remofe change (remove fmdef process [T Packef] from nutf (Process Defintion ]

Don't take the remote change

* Tgnore the remote change (Femove tmoer process (T Packed! From mulf (Frocess Definttion,, | #PRlY this salution
— and keep the pravious séate (No changs).
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History of data items can be traced

=> Following the user need to have object-centric history
= View the detalled history for a selected object(s)

A » History for the object and its content
EW " = Sorted by revisions (= “commit” / “check in”)
S 19 Newsting ' = Information available:
IR o | - Revision number  « Comment
mg S | - Author = State of the data after
T o Besecons | - Date each change
I = Show also local changes
£ Problems | Bl Consistency Check Repo\  */History | (51| Element Histary | (1) SWN Repositories | 4 Query Results| || Categories and Properties SR ETO

‘ History For ‘'monit_status_STR (T Packet)' in Fgedb_Demo_M1/data/3wWarmrdbData/monitoring. rdb (From revision O to local version)
: = [local changes]

+ &% Reference protocol in monit_status_STR {TC Packet) changed from null bo STR_protocol {Packet Protocol)
= [2160 - 02,/05/12 15:39] IssuelD #2351468 : + Change walue to 27 ... (by rangedblser)

+-1_7 Attribute value in 27 {Parameter Eng Yalue) has changed from 23.5 to 27 revision 2160 - Wed May 02 15:39:04 CEST 2012 (by rangedblser)
=-iz2) Short {(System Element Description) has been added to monit_status_STR {TC P4 "IssuelD #2381468 : + Change value to 27
+ Short (Swstem Element Descripkion) + Add some descriptions"

= [2031 - 23,/04/12 18:21] Issueld #666: update *rdb Files For the new model (by rangedblser)
+-(2J) imonit_status_STR {TC Packet) has been added to Monitoring {Element Definition) |
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library "kttp:S/Swww. eclipse.orgfocl/3.1.0/0C0. oclstdlip”
import .. ../ RangelB cdm. uml’

package MonitoringData: :MonitoringParameters
context PCF

Applicationo of T

inr checkPCFNameUnigue
PEF.allInstances () -»isUnique|pcf: PCF| pof. PCF_ NAME)

=
Consistency Checks e |
PCF.2llInstances () -»isUnigque(self.PCF NAME)

inr checkPCFNamelUnigquez
PCF.allTnstances () -rselect(m ¢ PCF | m <+ self and m.T

= Constraint definition
= OCL editing on data model

endpackage

i ..,-:“‘f'!'"'_ = L package CommandingData::PacketHeaders
Table Explorer

= User defined in application e
i s [P0 g M
_ . e e e, s "@
= Execution R
= Automatic during build S
= User driven on demand e (O
= Customize/Store execution * o T ener 1
= |ntegration in Ul :
= Problems View o e =

u CO n S I Ste n Cy C h e C k VI eW rg‘_ Problems | S Progress | [t alidation Reports | -4 Query Results ‘ =
M M 3 , 0 ings, 17 oth
= Ul navigation o s -

:'-'- = @ Errors (3 items)

> 4 Check PCF_CURTH{PCF NASS1533) :PCF_CLIRTX F "PCF NACE1ER2"in cinb ok cnusactl . Bl hupimho ks be bongan
§ {3 Check PCF_CURTH(PCF NASS1534) :PCF_CLIRTS of "RCF M H.¢ Problems | = Progress | i validation Reparts | - Query Results

i 0 Check PCF_CURTH(PCF MASS1535) :PCF_CURTY of "PCF MY yialiclation Report View

[ 1 Infos(17items)

X iy Check PCF name(PCF MASS1531) :The constraint is met, Available validation Reparts: | Mon Jul D4 15:33:28 CEST 2011 v |

E ig; Check PCF name(PCF MASS1531) :The constraint is met.

Yalidation Report Results:

i; Check PCF name(PCF MASS1532) :The constraint is met.
[ ] I a e S u I 'tS iy Check PCF name{PCF MASS1532) :The constraint is met, Evalusted Targets ™. Evaluated Canstraints |
ig; Check PCF name(PCF MASS1533) :The constraint is met. |4, ¢ > Evaluation Target =

i; Check PCF name(PCF MASS1533) :The constraint is met.

- P proioct Exclorar —= | = i, Check PCF name{PCF NAS51534) iThe constraint is mek. = & R’Epurt on Hon ul 04 15:33:28 CEST 2011 af d rangedb. validation.checkPCFNameLength
- Proj Pl = . +# Ewaluation Target PCF NASS1531 name Check PCF name
S B s o
A - i : . -3¢ Evaluation Target PCF NASS1533
=37y data 627 627 i; Check PCF name(PCF NASS1535) :The constraint is met. | B o Check PCF name--0K
| curves 627 627 i Check PCF starts with{PCF MASS1531) :The constraint is me P
(7 Full_sat 627 627 iy Check PCF starts with(PCF NASS1532) 1 The constraint is me

E‘}‘J—:j parameters 627 (27 i; Check PCF starts with{PCF NASS1533) :The constraint is me

11 Check PCF starts with--0K
-+ Check PCF name-->0K —
) R 2 R 3 Check PCF_CURTS-->ERROR body self PCF_NAME.size() <= &
J pef.mib 627 627 | | [ Chedk PCF_CURTZ

(£ queries 581 581 3 Evaluation Target PCF NASS1534 &l
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Dealing with

E;“._ Problems ||El Consiskency Check R. .. | E]J Hiskary | []'! Elemnent History | () SWN Repositories | . Query Results ||| Cabegories and Prop... Ln

=Y

Engineering Properties

= Consistent application of
categories
= Consistency checking

Categories and Properties View

Shows Properties and their categories of the selected element

Selected Element:  StarTracker from fRangedb_Demo W

Property in... |Prnpert Walue Linit

i [ Mass PmpErtlEs Catagurynsslgnment
[ 4 COG: TensorvalueProperty

i+ Principal MOT : TensorvalueProperty
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Errors in Categories
and Properties View

Errors in Problem view
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= Problem markers on Files . .t Teeemene
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& Principal M
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. Problem resolving R ——
Action on editor — o e -
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Quick-fix in problems view e
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= Pre-defined categories deliver
with application (Project
independent)
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RangeDB is a key element for the
Incremental adoption of MBSE

= RangeDB initially supports the classic SRDB use
case - as starting point, for MBSE support

" Flexible infrastructure enables the future

enhancement of data managed, I/F supported
= Explicit — fully managed — specification of data
= Infrastructure with little dependencies on data model
» Tailored, use case driven MMI

* Incremental development and close collaboration and co-
engineering with users

= Collaboration with ESA and industrial partners
= Key driver for selection and validation of technologies

: = Collaboration is continued (EGS-CC, ECSS-E-TM-23/5, Data
- Modeling Technologies)
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