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SSDE key aspects and functions

= Domain specific Metamodel and Notation
= Category Support

= Discipline specific views

= Efficient data-entry approach

= Model Exploration

* |[mpact analysis and consistency checks
" Integrated Model Review

= Multiuser/Multisite Support
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Domain specific Metamodel

» ECSS 10-23 Metamodel as starting point

= MDA approach to build the SSDE
» | everaging the Eclipse Framework and EMF

» SSDE is ~ 350.00 Lines of Code, ~ 70% of
which are generated

= Beyond the static nature of the Metamodel.

= Categories - and shared QUDV-Model
(including graphical editor support)

= Common SI-Definitions
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Discipline Specific Views

= All table and property views are fully customizable

= QOrder of properties/columns

= Hide/show of properties/columns
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May 15, 2012 - Page 6

Lagical Unit
Path

v Show Metamodel ©

scription

4

ScopeSET

The Tools Experts



sor V5D S5DE Application
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Configuration - Fields of Wiews ohject selected

Requirement

MName

Com ment D
Criticality ™=

Configuration - Fields of Wiews

Title Require...
Cross Section 4.11-R3
Fields of Wiews §.11-R2
fass changes §.L1-R4
DFACE general function §51-R1
DFACE and rmission performance §.5.1-R2
Minirmsed approach §.5.1-R4

The DFACS shall not introduce disturbances that invalidate the scient 8.5.1 - R3

Accuracy of position and velocity estimation §.5.3-R4
Compatibility to attitude motion after separation §.5.3-R1
Compliance to angular rate and acceleration limitations 3.5.3-R5
Compliance to payload measurement requirernents 3.5.3-R2
Orbit and Drag Free Control 3.5.3-R3
General Powver Design 3.61-R1
Powver Margin 3.6.1-R3
Powver Systern satus 3.6.2 - R2

[CIRE
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Functional
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Functional
Functional
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Functional
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Table Editor and Explorer

= FOCUS

on efficient
data entry

= No struggling
with layout

aspects

= Approach is
similar to Excel
or MS-Access
based models

Table Explorer

Table of Elements

» Filter

Model: WESEE = Type: ElernentDefinition

Path:

lﬂi Marne : Categories
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Description
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Description of 3/C
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»
‘U Marne Categories Description
; 4 elecl : Electronics
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*

4 elec? : Electronics

Search:

Path

»»ElementDefinition : StarTracker
»>ElementDefinition : StarTracker
»»ElernentDefinition : StarTracker

>

1

[IRE Elements: 1 Found: 0

EE Behaviour |E§ Check Annotations |E='3 Contained Aspect IEE, Contained Element]—E; Contained Interfa.., | E; Data Groups | E; Dsi | EE tderge Annatation | ¥

= Sorting, search, filter, etc. ...
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Autodrawing

= Diagrams can be built at any time by means of
Autodrawing

= Start from a given element, insert contained or
connected elements

= Changes to model are reflected across the board
-> diagrams are just views on the underlying model

/ Video-Description: [2:45 minutes] \
» Start from an ElementDefintion
* Autocompletion for label editing
* insert contained Usages, ports and
interfaces

* Proxy Ports
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File Edit Actions  Window  Help
F=EPR 0 ODuE  PEES = 8 4
5 sshE Iavigator = | =08
L1 CatiaPropertyDefinitions
o7 SIDefinitions
[F StarTrackerCatia l
= Intro
@ Fodel

=] Table Explorer
Q/\ Werification Editor
|P Annotation Editor
g Tree Explarer
| Requirernents
Explicit Product Structure
[ Generic Tree Structure
“ Diagrarms
) AIT
Category
2k Functional
*F Operational Design
Z'x Operational Activity
s Topological
= Model Explaorer [:}
L]

@ External files

We start with some definitions already
created but no topological diagrams exist yet

Search: [T RE

0 iterns selected
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Model Exploration

= Dynamic Model Exploration

= Exploration structures are not static but built on
demand, based on all available paths in the Datamodel

= Structures can start anywhere in the model
= EX p I O rati O n | SSDE Navigator |- *Dynarric_Tree 0 53

| 4 [EO <PFM Pratos PFM

[E] cdrmu: COMU
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a [E] str02:STR Contained By
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. [E] ipal : 1A Reference d By 4 I:J— InterfaceEndOcourrence (usage) »
I ag ral I l S [E] strll.anaDetails : Analaglh Insert Folder... Interfacellsage (interfaceEnd2) [2 Insert All l
Predefined 5 Insert Instance 3 | Interface Usage connl?
5 | niock Containe d By
» Tables 2 S
@ Editin Table Explorer SRS gy

Start Tree Explorer
g Remove dynamic item
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Diagram Explorer

= Same concept for building diagram

l Bl coce _sc |

exploration views: R

= Notation agnostic 1

Delete from Model

& Delete fram Tree

= Can show
every model
element

= Provide basic
editing

@[:-.--rf:kf‘]’[’eps:EPSI['j ipalﬂ:]PAJ L"‘ second ture : SecondaryStru

\ 2
LA al

= DiscreteStateDefinition (DiscreteModelDefinition::state) » |

DiscreteState TransitionDefinition (DiscreteModelDefinition:subTransitions)

Choose Categories
Choose value property

i " Choose EngineenngDataFile
d entont] = Choose DS

MNavigate to
Restaore
Unlack
Lock

Refresh
Show Properties View

Ctrl+Z
Ctrd+Y

Ctrl+C
Chrd+4

Cirl+Delete

Delete

capabilities
= Auto-layout

* Change auto layout

Video-Description: [5:57 minutes]
» Create a diagram explorer view from scratch

* Synchronized views with tree explorer
» Edit through diagram explorer view

\
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= VSD SSDE Application *
File Edit Tahle Explorer Actions  Window  Help

HFEEZE2% 8 Ve OD9E  FPEHES 4 B [ SSDE SpaceP...
[ SSDE Mavigator 7 O | B Table Explorer 22 =
7 SlDefinitions
17 StarTrackerCatia_orig
17 StarTrackerCatia_v0

Table Explorer

Table of Elements

0 Test _
[ VSD_DS DataSet V12 2l
(=] Madel Model: VSEE ~ Type: ElementDefinition ~  Show Metamadel OCL:
= Explarer .
= Dynamic Trees "
| Requirernents K Name Categories Configuration L. Description i
Explicit Product Structure |i'lﬂi GOCE Battery  Battery The Battery, BATT, that is a Li-Ion Battery consisting of 8 cells in series and 52 strings in parallelwhich creates a battery of 78 Ahwhich, providing electrical power to GOCE EPCE during ecli
[ Generic Tree Structure ¥ GOCE EGG EquipmentCatego The Electrostatic Gravity Gradiometer (EGG) is configured as a self-standing payload, endowed of its own structure, thermal contral and electronics, designed to provide to the accelerome
| Diagrams My GOCEITA Thruster The T3 hk5 thruster is proposed for the GOCE mission, It is ideally matched to the mission requirerments and will require no modifications, The final variant of a family of 10 cm diarmeter k
AIT @ GOCE_MLI EquipmentCatego In general one type of ML blanketwill be provided for use on external surfaces, and will possess
E Category ¥ GOCE Payload EquipmentCatego Subsurnes the Palyoad instruments specific to the GOCE mission: =
i Functional = GOCE Platform EquipmentCatego GOCE platform subsumes all subsystem and equipments that do support the mission. So all elements that are not payload related.
= Operat?onal Des.ig.n EGOCE_SC EquipmentCatego The GOCE mission objective is to produce global and regional models of the Earth's gravity field and the geoid (reference equipotential surface) with high spatial resolution and accuracy. |
%E -(li—)peraltlo.nall.ﬂ.ctlwty mGOCE_SunSensn EquipmentCatego On GOCE, the Coarse Earth and Sun Sensor {CESE) is used as the main attitude sensor for the
e apRgte EOGP3&ntenna  EquipmentCatego GPC antenna used by the STTL
sz ogel Explarer - Ny IOM_THRUSTER EquipmentCatego The dominant cornponent of the drag is obviously the force along the flight direction of the satellite,
& Extemaff:T:Sh‘u:DynamICTreej * IPA Mass Properties, Ei The ion-propulsion sub-systern will provide the necessary thrusting capahility to perform:
7 WSD_GOCE Step_Prime_Definition {- IPCU Equmentcategﬁ, Power conditioning unit and a controller to monitor the complete IPA, . -
17 WSD_GOCE_Stepl Supplier_Definition -
57 YSD_GOCE_StepZa_PrimeMerge Search: RE |i| lil Elerments: 74 Found: 16
17 WSD_GOCE_Step2b_Prime_Integration
T WD _GOCE_Step3_Supplier_Definition Reference Tables

17 WSD_GOCE_Stepda_Primehderge

= e References . Referenced by | Traces | Traced by
1T Yalidation_TAS-I W1 w2 8

Type: DiscreteModelDefinition

=
W Narne - Categories Description Path
l% B 5ystembades : As a basisthe GOC »»ElementDefiniti
e
Search: | RE Elerments: 1 Found: 0
Ea Behaviour E& Check &nnotations E& Contained &spect Ea Contained Element E& Contained Interfa.., E& Data Groups Ea Dsi Ea Func Trace E& Merge SAnnotation E& Pararmeter E& Related Elerment D, E& Related File | **
= Properties 52 | @] Error Log Y=o
Basic Property Walue =
Annotations Data Graups =
T bility Description = )
raceabili _
- o ' Layout '= EPRIMG
Marre '= Graph_l
Search: RE Type =

MEDE {r_r.) i
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Impact Analysis and Checking

e
.
[ | I m p aCt A n a I yS I S The ohjects under the "Affected abjects" itern will nat be deleted, but may
MNa ‘ Type Action

» Delete and lock flags (with propagation) om0
. . B s Chang:
= Check impact for element delete operations =h s o

Search:

= Consistency checking T

= Common framework with r
SSRDB (i.e. checks can be 5 bt dpin

Selecta check {group) to be performed and press OK.

eXChanged) a Miscellaneous checks

Check for ElernentDefinitions without 'containedElernents’
Check for Interfacellsages with ermphy InterfaceEndlsages

| CheCkS for Check for invalid 1.1 and 1.* references

Check for unconnected InterfacEndUsages
Check for undefined InterfacEndUsages

» Traces between disciplines > O buedchck

= Technical checks

(e.g. requirements and model) » Toischods
| Check for Requirements without VerificationTraces |
» ValueProperties
= (OCL) Constraints (on the datamodel or on the system

model)
ScopeSET
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|l Check for invalid elernent traces
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Integrated Model Reviews

= Metamodel contains a powerful Model Annotation
concept

= For manual reviews, e.g. RIDs, PRs, Actions
= For automated reviews, e.g. Consistency Checks
* For Model comparison

= Differences to another model are presented as
annotations

* Homogeneous process and user interface for all model
reviews

= Annotations are accessible

" In the context sensitive properties
* |n a dedicated annotation table editor

ScoD¢
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Web based model review

= Any model can be exported to be reviewed
In a web browser

» Text and navigable diagrams
= Reviewer does not need the VSEE tool chain

= All pages can be annotated inside the
browser (in Wiki-style)

= Annotations can be imported back into the
originating model

Video-Description: [3:08 minutes]

* Export Model to Wiki

» Browse and annotate Wiki

* Import Wiki annotations back into model

ScoD¢
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4* Electronics
Head
W spacecraft
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Cross-Domain Integrations

= DOOrs

= [terative import of Doors requirements

* Doors requirements are locked in the SSDE
Requirements Editor

* Tracing of requirements to Model Elements
(including checks and visual indicators)

= Catia
= Mapping of Catia Products to Model Elements
* [mport of physical properties

ScoD¢
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Multiuser/Multisite support

= Key aspects
= Full integration with central SSRDB repository
* Branch based approach
= Support for semi-automated model merges

= |.e. for different versions from different
branches

* Prime/Supplier scenario is one of the key
demonstration scenarios

ScoD¢
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SSRDB User Interface in SSDE

S5RDB Manager

SSRDE (amueller@localhost20026)
Branch 0 {Systern Branch)
Reference area dataset WSD_GOCE_Step?_Primebderge’ (0.3) b Export baseline fram S5RDE
A Merged dataset (0L.L11) from MTQ Integration Branch
Archise area dataset WSD_GOCE' (0.1

b Irnport baseline into 35R0B

P Create trunk

Archive area dataset WSD_GOCE' (0.2) b Split branch
Sub-branch MTQ Integration Branch
Reference area dataset "WSD_GOCE' (0.1.1.2) ¥ Merge branch
Archive area dataset WSD_GOCE' {0.1.1.1) —
hlaster dataset version: nz
Slave datazet version: 0112

Merged dataset description:  WSD_GOCE_Stepd Primebderge]

herge nu:h

b Run dataset checks
b Irmport dataset

b Check-out dataset
b Check-in dataset
b Release dataset

b Discard dataset

¥ Remowe branch
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Thank you

ScopeSET Technology Deutschland GmbH

Contact: Armin Muller
email: amueller@scopeset.de
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