Question Paper

Exam Date & Time: 30-Nov-2022 (09:00 AM - 12:00 PM)

MANIPAL ACADEMY OFAHIGHER EDUCATION

INTRODUCTION TO SYSML AND MBSE [ICE 4075]
Marks: 50

Descriptive
Answer all the questions.

1)

Discuss the objectives and purpose of the various steps in ARCADIA workflow, beginning from Operational Analysis and ending with EPBS.

a)
b) Write a short note on different types of relationships between blocks in Block Definition Diagram
c) Discuss the difference on how object tokens are processed at the input pins between the two scenarios depicted below
Scenario 1:
currentCommand : isCommandValid :
Transfer Command Ve : Boolean
Validate
command H
Scenario 2:
frame :
open telematry stream : Harplenbramel]
Stream telemetry data |‘|‘l
2) The first figure below illustrates the Earth Observation Link to Earth (EOLE) system. In this context, discuss the various aspects represented in the OAB - Operational
Architecture Diagram illustrated in the second figure
a)

Environment
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What are EOLE System
missions?

Ground Subsystem:

» Plans and triggers data acquisition
on the acquisition systems

» Collects and processes the
acquired data

»Manages user subscripions

- Collect weather data (atmospheric pressure,
temperature, humidity...) on demand, or
according to a predefined schedule

- Capture aerial images (TBC)

- Transmit the captured data to a ground station

in real-time g

- Propose subscription mechanisms for weather & Int t A

operators e Interne N p
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Scientific user

40K Weather Services Provider

Duration: 180 mins.

Section Duration: 180 mins
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b) What is a viewpoint? Enumerate the properties of viewpoint and describe them (3)
c) Indicate the basic purpose of any TWO of the following diagrams. Block definition diagram; package diagram; sequence diagram (2)
3) Draw a diagram that illustrates the relationships between System, System Architecture, MOEs, Architectural structures and Architecture Design decisions, and discuss the (4)
relationships between them from MBSE perspective
a)
b) Modelling Methods, Modelling Languages and Modelling Tools are considered as the three pillars of MBSE. Discuss on these (3)
c) Analyze the below SysML diagram, and discuss all the various aspects represented in the diagram 3)
sd Successful Camera Test)
user interface : Ul | [ Menitoring Station | | [c1] : Camera | | [e2] : Camera
I I T
| test cameras() I t=now :
y S pertorm self test() |
L Test in Progress(1) |
|
| camara test complete .4 |
: (OK = trug) :
: Test Complete(1, true) d = duration :
& | !
W L Test in Progress(2) :
| perform self test() |
| camera test complete |
| (OK = true) )
| T I
le——o .
:( Test Complete(2, true) 1d-di:5) : :
| |
i System OK i
| |
| I
| L] I
| ]
4) Analyze the below SysML diagram, and discuss the various aspects represented in the diagram. Include the inferences pertaining to the labelled elements too (4)
a)
| stm HSU*:perationalStates / ' I
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5)

a)

Refires
<<Requirement>>
Power Source M anagement

Mominal states only

accelerate

N

Accelerating/Cruising

Operate

releaseBrake

e

engageBrake

stopped

Pertaining to a sequence diagram, discuss what is a Combined Fragment. lllustrate with examples four types of operators in combined fragments

With respect to the below diagram, discuss Flow final nodes and Activity final nodes

act [activity] Execute Hohmann Transfer

/

__~,| enter transfer orbit :
Fire thrusters

ma : M Iti
[ a : Measure altitude r‘h]

currentAltitude : km T {stream}

currentAltitude :
km

enter final orbit :
Fire thrusters

i Orbit Radius Updated | {C} currentOrbitRadius =

; ) currentAltitude + earth.radius

:-. i currentOrbitRadius :

b km

[else] H ; :

i [eurrentOrbitRadius
| == currentCommand.
i, orderedOrbitRadius] currentOrbitRadius :

km

Analyze the below SysML diagram, and discuss the various aspects represented in the diagram. Include the inferences pertaining to the labelled elements too

(4)

(2)

(O]
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b)

act(package] Hybrid

mwmm:/

L0ontinucuse

«Continuous»
Modulation ControlValue
Frequency’

= Braki wcontrolOperators
Enable on Brake
Pressure >0

(from Car| Operation)

Write short note on any three of the following requirements relationships, along with illustrative examples: satisfy, trace, refine, derive

With respect to activity diagrams, discuss the conditions that must be satisfied for an action to start

®)

(2)
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