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Overall System Modelling

Our assigment

SSOD
I
UoD Functional Description UoD Missions and Operations UoD. ...
K_\ Several UoDs are under development.

Static Dynamic | GHillaiT
|
TN

MSC UOD || SDL UoD || Missing concepts

Model the Dynamic view of the functional description:
1.Message sequence chart- MSC UoD
2.Specification and description languages-SDL UoD

3.Dynamic view of the functional description
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Approach overview e

For Space System Engineering

Scope based
on
applicability

|dentify Analysis

Conceptual Internal
sources sources

modeling Review

|

Scoping phase
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Overall System Modelling

For Space System Engineering

Definition , analysis of sources & scoping

Conceptual :

Stakeholders Mutual agreement UoD'’s Agreed
Scoped sources

Message sequence chart Specification and description Dynamic view of the
MSC UoD languages functional description
SDL UoD

Sources
| |
| |

Message sequence chart -
[ J ] [ J L ' “‘ k
‘n‘ ﬂ ‘n‘ ﬂ I",
X
Airbus  OHB Thal ESA Agree scope Specification and description _
ales i . oL
of viewpoints to analyze language = T x

| LSl inputs :
- SECAM subset- Airbus X

# - High level concepts-Thales
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Overall System Modelling

For Space System Engineering

Result of scoping the sources
The assignment considers the following official sources per UoD:

Message sequence chart Specification and description Dynamic view of the
MSC UoD languages functional description
SDL UoD
Sources

MSC - ITU — Documentation

Recommendation Z.120 https://www.itu.int/rec/T-REC-Z.120-201102-l/en
Recommendation Z.120 Annex B (04/98)

https://www.itu.int/rec/T-REC-Z.120-199804-1!AnnB/en

TASTE Toolset TASTE

SDL - ITU — Documentation

Series https://www.itu.int/rec/T-REC-Z/en
Recommendation https://www.itu.int/rec/T-REC-Z.100/en

LSl inputs :
- SECAM subset - Airbus
- High level concepts-Thales
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https://www.itu.int/rec/T-REC-Z.120-201102-I/en
https://www.itu.int/rec/T-REC-Z.120-199804-I!AnnB/en
https://taste.tuxfamily.org/wiki/index.php?title=Main_Page
https://www.itu.int/rec/T-REC-Z/en
https://www.itu.int/rec/T-REC-Z.100/en

Conceptual modelling UoD MSC = Under Development

Overall System Modelling

0SMoSE,
‘or Space System Engineerin,
Scoped sources s sien freio
Message Sequence Chart of ITU TASTE
International Telecommunication Union Tool chain used by ESA
By using TASTE : _ :
Identify concepts & relationships
[ e Telecommang Review documentation
™ Create examples
ta,st.e Install the tool
e Learning & Understanding
I I
By using NORMA - Pro Internal review
T =X Create visuals & examples fo facilitate
e W= ey the learning and understanding
process
Individual sessions for clarification with
each LS|
pranch Gathering feedback of the internal
exacute 2 branch at 1S fulfled by | fuffils review
[A scenario supports a complex system specification. )
i e rscEdhor,tne order af xacafon s defines veualy o e s o ““|
‘ . Scope based on
Identify sources Analysis sources applicability :
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Example of concepts of interest =» Under Development

Message Sequence Chart — ITU specifications — Toolset TASTE subset

Sources

MSC - ITU - Documentation

Recommendation Z.120 hitps://www.itu.int/rec/T-REC-Z.120-201102-I/fen
Recommendation Z.120 Annex B (04/98)

hitps:/iwww.itu.int/rec/T-REC-Z.120-199804-I!AnnB/en

TASTE Toolset TASTE

By using TASTE

Ground_segment Flight_Segment

In BOLD what it is used

in TASTE by ESA

Basic MSC

« Message
Sequence Chart
document

« Comment

- Message
Sequence Chart

* Instance

« Message
» Control Flow

e Environment and

gates
* General ordering

« Condition

« Timer

 Action

* Instance creation
* Instance stop

Data concepts

» Declaring data
« Static data
* Dynamic data

* Bindings

« Datain message
and timer
parameters

« Data in instance
creation parameters

« Data in action boxes

* Required data types

Time concepts

* Timed semantics

* Relative timing

* Absolute timing

* Time domain

« Static and dynamic
time variables

* Time offset

« Time points,
measurements, and
intervals

« Time points

* Measurements

 Time interval

Overall System Modelling

For Space System Engineering

Structural
concepts

« Coregion
* Inline expression
« MSC reference

* Instance
decomposition

* High-level MSC
(HMSC) (IN

TASTE is used
another kind of
diagram but for
the same
purpose)

— 00 e == &N 4 ] =

— = em B Il = 22 E1 ZE = im ¥l

S |

2 THE EUROPEAN SPACE AGENCY



Examples-> Scenario = Under Development

Advanced concepts

«has its behaviour modelled using

Scenario Gj_l
fRND) § 2z 00 Tt R A

directly contains / directly belongs to

A scenario supports the modelling of the behaviour of a system.

A scenario starts always with a branch which is the basic building block,

Overall System Modelling

For Space System Engineering
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Overall System Modelling

Examples
Branch =» Under Development

Advanced concepts

N —————— -

has / is of
JR— S SRR - - - ~
T+ Comment |
YRR ’
has / is of
[IsRepeatable]

repeats after completion.

(CompoundBranch ] (M&ageSequenceChart]

The branch is the building block in the design of a scenario.
It is a compound branch (containing other branches) or a message sequence chart.
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Example |
Branch: CompoundBranch =» Under Development

Advanced concepts

______ £1..)

ra -

i Ordinal i

Moty

O
&2 "CompoundBranchComponent”
& -‘ e b —
(Compoundandr S | b | |

executes abranch at 1S fulfilled by / fulfills

{'sequence" ‘exclusive or'; 'parallel’}

is of
Compound branch type:

sequence: The sequence of the branches on a branch of type sequence
defines also the order of branch execution

exclusive or: From all branches fulfilling a component on this kind of Branch)]
only one of them will succeed to run to completion.

parallel: All branches fullfilling 3 component on this kind of Branch
run in parallel with each other.

Compound branch has components that are fulfilled by other branches
For each component is known what the position in the branch is.
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Overall System Modelling

Example
Branch: participation =» Under Development

Advanced concepts

directly contains / directly belongs to

[parent]

T -8

"CompoundBranchComponent”

(CompoundBranch

axacotes a branidh at is fulfilled by / fulfills

A branch must:

- partecipate only once in anotherbranch
- xor being directly part of a scenario

- xor playing the role of the exception.

No branch may cycle back to itself via one or more traversals through branch contains branch.

If branch1 contains some branch2
thenitis nottrue that branch1 is indirectly related to branch2 by repeatedly applying this fact type

nd only if

branch thatisinvolvedin some compound branch componentthatis fulfilled by that branch?2
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