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About Your Instructor

* Lecturer at University of Southern California, System Architecting and
Engineering Program (since 2015)

* Key roles in space systems (previous experience). Fault Protection
Engineer, Electrical Systems Engineer, Software and Systems Engineer

* Past President of the International Council on Systems Engineering
(INCOSE) Los Angeles Chapter

* UC Berkeley, Electrical Engineering and Computer Sciences (Ph.D.)

* Clark Atlanta University, Electrical Engineering (B.S.)



=

Desired Learning Objectives

* To increase the awareness and understanding of Model Based Systems Engineering
* To identify key concepts and fundamentals of modeling and analysis

* To illustrate the application of the Systems Modeling Language (SysML) for addressing Systems
Engineering problems



Agenda

* Motivation

* Overview of Model Based Systems Engineering

* Fundamental Concepts of Modeling

* Exercise: Modeling with SysML



Growing Levels of Complexity

Enterprise, organizational
governance (decentralized)

Network intensive

Software intensive

Electronic, isolated
islands of software

Mechanical and
electrical elements

[Adapted from INCOSE 2025 Vision, 2014]

Past systems were primarily mechanical and electrical with limited interactions; however, modern systems are
multi-disciplinary, integrated, and more decentralized



Software
Development

Launch
Vehicle

System
Analysis

Project
Management

Hardware
Development

Mission
Assurance

Mechanical

Integration &
Test

Operations

!J Fault
¢ Management

Increasing growth in complexity creates challenges in traditional system development processes



Agenda

* Motivation

* Overview of Model Based Systems Engineering

* Fundamental Concepts of Modeling

* Exercise: Modeling with SysML



Model Based Systems Engineering (MBSE)

Definition

Model Based Systems Engineering (MBSE)

MBSE is the formalized application of modeling to support system requirements, design,
analysis, verification and validation activities beginning in the conceptual design phase
and continuing throughout development and later life cycle phases. [INCOSE 2007]

pen&paper spreadsheets
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Process Task Graph
Models

Document-centric
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Project Management
Cost Estimation Models

future

past current

Model-centric

MBSE is an approach to enable Systems Engineering through the application of semi-formal and formal models

throughout the system lifecycle

Architecture Models

_'\_r_ = N 'g-\""

Simulation/Verification

Models

Alocation = Max. Expected Value

lDDﬁ“'=|

Margin Analysis
(Analytical) Models




Model Based Systems Engineering (MBSE)
Methodology

Technology People
(capabilities and limitations) (knowledge, skills, abilities)

| | S

W“{ method ‘“‘“‘“"""“”{ tools J

Defines “what" tasks Defines "how’ tasks Enhances efficiency of
o accompish are carmed out method and process

(s

o o

Environment

(integrates processes, meathods, tools under
cultural, organizational, and functional factors)

A methodology is a collection of related methods, processes, and tools



Model-Based Systems Engineering

‘Dealing with today’s system design challenges requires more
than developing new tools. It requires understanding principles of
design, necessary changes to design methodologies, and supply
chain dynamics.”

- A. Sangiovanni-Vincentelli, “/s a methodology for system-level design possible?,” 2008



Systems Engineering
\utilizatior\ >
exploratory concept development > production retirement
/ support /

+ Trade study

+ Requirements
decomposition/hierarchy

+ Configuration management

+ System use case/scenarios
* Needs analysis
+ Requirements decomposition \

. p . Systems Analysis
Requirements < >
. and Control
Analysis
J/
1t Requirements Loop v / 1
Inputs - | ) Outputs
Functional Analysis
and Allocation + System architecture
: " + Baseline/specifications
* Logical decompositions ) v
* Functional scenarios 1 Design Loop J
+ Logical subsystems e
Verification Loop Design Synthesis
\_ + HW/SW partitioning

» Test cases

+ Deployment/Physical
+ Test procedures

architecture

SE is accomplished through an iterative application of these major activities across the system lifecycle to provide
a quality product that meets user needs
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Systems Architecture

» Describes the problem to besolved
» Captured as a need, driving requirement
« Admits many solutions

Problem/Needs

Captures system structure
Exposes high-level system properties
Facilitates trade studies

Architecture

Refines architecture
Costly to change and verify
Realized solution

[ Implementation ]

Systems Architecture provides a means to manage systems complexity




System Architecture
lllustration: Architecting with the Arcadia Method

Operational Analysis
What the users of
the system need to
accomplish

Functional &

Non Functional Need
What the system has to
accomplish for the users

validation

verification

A : Operational activity
Logical Architecture

F : Function
0 o
o How the system will work

C: Component
- ' to fulfill expectations
Fﬁ

e C2

o0
v

tural

Physical Architecture

4 How the system will be
developed and built

Solution architec

[Capella, ARCADIA Method] www.polarsys.org/capella
12



13

Questions

Is MBSE meant to displace traditional systems engineering?
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Questions

Is MBSE is a separate activity within Systems Engineering?
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Questions

Is MBSE is intended to eliminate documents?
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Questions

Is MBSE is just a set of new drawing tools?
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Questions

Is MBSE the same as the Systems Modeling Language (SysML)?
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Agenda

* Motivation
* Overview of Model Based Systems Engineering
* Fundamental Concepts of Modeling

* Exercise: Modeling with SysML
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Engineering Models

* Amodel is an abstraction of reality, or a simplified version of a concept, phenomenon,
relationship, or system for a defined purpose

* All engineering disciplines rely upon some form of abstraction, and therefore models

Om‘}

(v+v,)dm, =mdv| >

Question: Have you heard of the term “model based electrical engineering”?




Fundamental Principles of Modeling
Abstraction, Decomposition, and Construction

@) specifications Decomposition:
system description break system development
T 1 languages Into semi-independent parts
(‘divide-and-conquer”) and
functional design separation of concerns (i.e
A o ‘what” vs. "how”, computation
l SRV Qesmpnon : vS. communication)
languages, schematic editors
X=AB:Y =CD; ; :
Z=X+Y; logic design Abstraction:
1 l logic synthesis tools eliminate unnecessary details
ED;'j (fechnology mappers) with respect to the goal at
B circuit design hand
A
hysical synthesis tools s
1 fp.fce s z&e) S)g'?trs;;utﬁgodg;gn space
; : [ I
-~ s Do and define transformations
I from high-level abstraction to
1 R I final implementation,
fabrication supporte_d by design
automation tools

This example provides a structured means to transform a specification to implementation using design
, automation techniques and tools to illustrate key modeling principles
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Modeling Language
Formal Expressions for Capturing Models

* Alanguage = syntax (notation) + semantics (meaning of notation)
— syntax: the notation to express a model
— semantics: the meaning of the notation

Informal Semi-formal
(Ex: natural language) (Ex: Systems Modeling
Language (SysML))

expressive

Modeling languages provide the means by which concepts are expressed

system model, M = (M ,, M)

Formal
(Ex: PROMELA)

mathematically precise
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Syntax and Semantics

Abstract syntax: Fundamental
structure of a model independent of
representation (e.g. a graph)

Concrete syntax: Notation (e.g.
symbols) that is used to present
models in the language

Languages differ based on targeted domain of application, notation (e.g. textual, graphical), semantics expressed

abstract syntax
(static structure)

dynamic semantics
(models of computation)
Discrete-event, state

automata, process
networks, ...

static semantics
(type systems)

type inference, ontologies,
behavioral, structural

types, ...




Modeling Concepts
Semantic Domain

Semantic domain, or domain, is a shared meaning that is associated with a specific area of interest
or problem

Mission

class

Ground Station

instantiatedin class class

—> Satelite Control Center

class

e Launch Range

User
Elements

/ i ‘
A ______F—-""_-‘l/ ‘/i.:ckup Mission
: o ||| r Control Center

Launch Kange (LS)

Unified Modeling Language (UML)

Domain = Space Mission Systems Classes

Example: Space mission system domain; the domain specific language provides a set of model elements for
capturing space and ground elements of a space mission
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Modeling Concepts

* An ontology is a formal, explicit specification of a shared set of concepts and relationships that
describe a domain — independent of any language or tool

* Ametamodel defines the rules of composition, or abstract syntax, of a modeling language
— A modeling language must conform to a metamodel

Satellite hasMass mass . Satellite

Satellite hasMassUnits  units |:p>

mass  isTypeOf Integer mass : Integer

units  isTypeOf String units : String
ontology metamodel

Metamodels defines the rules for composing a model in a specific modeling language
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Ontology Spectrum
From Weak Semantics to Strong Semantics

Logical Theory

Taxonomy Conceptual Model g :
« : . : is disjoint subclass with
name, describe, classify is subclass of o "
transitivity property
UML OWL
relational model (Unified Modeling Language) (Ontology Web Language)
Description Logic

First Order Logic

Ontologies range from simple, informal taxonomies to mathematically precise axioms
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Example Modeling Language
Systems Modeling Language (SysML)

* Systems Modeling Language (SysML)
— General specification for a graphical language

— Describe aspects about systems (e.g., design, verification, process, hardware, software, personnel, organization)

— Independent of any specific software tool or process.

SysML
Diagram
isTypeOf

Behavior Structure

Diagram Diagram

isTypeOf isTypeOf

I I I
Sequence State Machine Use Case
Diagram Diagram Diagram

isTypeOf |

modified from UML 2.0
B same asUML 2.0

new diagramtype

Package
Diagram

SysML is a general, graphical language built on UML — SysML is NOT MBSE and MBSE is NOT SysML
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Example Modeling Language

Systems Modeling Language (SysML)-capable tools

* Tools are software applications used to enhance efficiency of applying a model-based approach to a

Systems Engineering process

Tool (SysML capable)

Cameo Systems Modeler
Enterprise Architect
Rhapsody

Papyrus

Papyrus

What is a “MBSE tool”?

(R AU

No Magic
Sparx Systems

IBM

PolarSys (open source)

Enterprise Architect

" ———

Cameo (NoMagic)

Sawa P b o |
- — Ak
= -~ y — =R —— e |9
— i o —
= = e 1 T ME
— - - s SR
wa i - o +
= = =
i S == = _
= E rseEes
. e e pr- ATV = ¥
/ e e Cor v
‘= HE e
A ) P Assasscsl




Modeling Concepts
Views

Aview is a perspective (window) into a model that is needed to communicate with specific stakeholders

a=h C )

pessseiS Y

Kcircuit Schematics/ _

ﬁ V, = 1,(S5) ﬂ \Equment Lists

v, = m,(5) — ‘;:::::g=nx9

\ I__l Views:

viewpoints Aview, J;is a projection of a set
of attributes that describes
aspects of the system, .

Complex system = many teams = many models = many views

Views capture different perspectives of a system
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Views and Viewpoints
Architecture Frameworks

Source: Visual Paradigm, https://www.visual-paradigm.com/quide/enterprise-architecture/what-is-dodaf-framework/



https://www.visual-paradigm.com/guide/enterprise-architecture/what-is-dodaf-framework/
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Modeling Concepts
Models of Computation

computation of system behavior

* Amodel of computation (MoC) is a mathematical description that defines a syntax and rules for

— A MoC assigns dynamic semantics to the composition of components and the interaction between them

abstract syntax

dynamic semantics
(static structure)

(models of computation)
Discrete-event, state

automata, process
networks, ...

static semantics
(type systems)

type inference, ontologies,
behavioral, structural
types, ...
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lllustration: Consider Dynamic Semantics of SysML Ports

eng: Engine
] .
“In general, flow ports are intended to be
A used for asynchronous, broadcast, or send-
i and-forget” interactions. [OMG SysML]

trns: Transmission

What are the dynamic
semantics of this model?

To make a model executable and unambiguous, decisions on operational semantics must be made

31
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Modeling Concepts
Models of Computation

Examples

What does this mean? What if s1 and s2 have synchronous events?

P2 —— ~
»  P1 T —

continuous time

What if P1 is causal but not strictly causal?

gallna,. P4,

‘ S1 s; =5, Us, discrete time I
— [
> S f §
f 2 Merge a3 1
Salvador Dali, The Persistence of Memory, 1931

totally-ordered discrete events

multirate discrete time

Dataflow: partially ordered stream of events

Finite State Machines: event-driven

Continuous Time: events in the system take on real values

Discrete-Event: global order (embedded in time)

Synchronous: global clock tick, each component reacts to inputs and produces output

A I‘l
F,<\>F;7F,—>f. iN | FY INE fEE

G,—+GC,—»0,—»0, synchronous/reactive

partially-ordered discrete events

Source: A. Sangiovanni-Vincentelli

MoCs describe different interaction semantics in a model, enabling verification of key dynamic properties
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Models of Computation

Modeling Heterogeneous Behavior using the Ptolemy Approach

Directors annotate models,
endowing them with an
execution semantics that is

Giotto Director
throttie_motor
motor_current monitor - : ¢ i g
»> 8}0| ~ Periodic, time-driven tasks
throttle_position 1}: e
I e [ 1 — . Controllertask
= Modal trol. ‘
’— ‘ e servo_control_output
throttie_positions ‘
»
ot ePreseat 89 28 SDF Director
desired_throttle_position .
‘ mode_isPresent &’va;o ==2 throttle_positions

throttle_position
sliding mode controller with estimator
deuod_lhromi_posmon

defined by a MoC

Modes (normal & fadlfy‘)

URL: http://ptolemy.eecs.berkeley.edu

At each level of hierarchy, the model is understandable and allows for composing multiple models of

computations into a single simulation

A
\
\
\
A
A
N

AddSubtract

current

—

sdf discard
mode

[Bo}—L
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Agenda

* Motivation
* Overview of Model Based Systems Engineering
* Fundamental Concepts of Modeling

* Exercise: Modeling with SysML
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SysML

* Systems Modeling Language (SysML)
— General specification for a graphical language

— Describe aspects about systems (e.g., design, verification, process, hardware, software, personnel, organization)

— Independent of any specific software tool or process.

SysML
Diagram
isTypeOf

Behavior Structure
_ Diagram Diagram
isTypeOf isTypeOf
I I I
Sequence State Machine Use Case
Diagram Diagram Diagram
isTypeOf |

modified from UML 2.0
B same asUML 2.0

new diagramtype

Package
Diagram

SysML is a general, graphical language built on UML — SysML is NOT MBSE and MBSE is NOT SysML




SysML

Cross-Cutting Relationships

1. Structure 2. Behavior

ibd [block] Anti-LockController J\ satisfies act PreveniLockup [Swimlane Diagram])

[Intemal Block Diagram] «reguirement»
Anti-Lock
Performance |

«allocatex» «allocate»
“TractionDetector /' ‘BrakeModulator

d1:JractionDetector

aligfatedFrom
c1-modulator afvityDeteciios A€

Interface CfTraction a\\

L
i m1:BrakeModulator
¥4

allocatedFrom rAllocatedFrom
«ObjectNode» wactivity»Modulate el
TractionLoss: BrakingForce

, value AlocatedTa
DutvacIl‘;a‘ng:centage - = \ «connector»c1:modulator nterface
- binding. S '

Sati va par [constrai nlB\ock]\qightLineVehicleDynamics [Parametric Diagramy
-

req [package] VehicleSpedfications

A\

oca\®

DetectLossOf
Traction

Medulate
BrakingForce

TractionLoss:

equirements Diagram - king Requirements v.chassis.tire. v.brake.abs.m1. v.brake.rotor. A
[Req 9 gRea ! Friction: DutyCycle: BrakingForce: v.Weight:
Vehicle System Braking Subsystem
Specification Specification
\ _ : _
«requirements «requirement» :BrakingForce B :Accelleration

Equation - Equation
[T = (tbry*(1-41)] : [F=ma]
[ ]

StoppingDistance Anti-LockPerformance

_~

id="102" id="337"

text="The vehicle shall stop text="Braking subsystem

from 60 mph within 150 ft shall prevent whee! lockup

on a clean dry surface.” under all braking conditions.”

VenfiedBy SatisfiedBy :DistanceEquation [ |— | ] :VelocityEquation
interactionsMinimum Slopp}\ «block»Anti-LockController [v = dx/df] E [a = dv/di]

\nngstante fl\ \ :
~verify

4. Requirements 3. Parametrics

[Source: Friedenthal, www.omgsysml.org]

== _y.Position:

«deriveRegi»




SysML

Interpreting SysML Syntax and Semantics

- ——-

alestCasas (/ wvalidates )
[Fackage] Scenarios [Failed Swunt- |- Tm—— Bk
Emergency] T

Stereotypes are labels that allow to extend semantics
of model elements (in natural language)

37

Minimise risk 1o
escapologist

emetaclasss
Association

A

astarecty pan
_ _ —ethermet _ _

/:_ madia type : String ’

~ -
-~ -
— o — -_—— -

Tags are properties attached
to stereotypes



SysML
SysML Relationships — What do they mean?

wblocks ablocks

Association: when elements are associated to College Student
each other (directed or undirected)

“A student associates to a College”

Aggregation: when elements are formed as i iy

Constellation | Satellite

collections of another element but do not affect 7
each others existence — they exist independently

“A constellation aggregates 2 or more satellites

Composition: a stronger variation of aggregation “bé";k” E:';f::
that represents “whole-part” relation, typically
implies that an element cannot logically exist

without having the other element “A car is composed of an engine

. . . . wblocks ablocks
Inheritance: when a child inherits all the C++ -/ Language
properties of its parent

“C++ is a kind (type) of language”
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SysML
SysML Relationships — What do they mean?

Dependency: when elements are formed as
collections of another element but do not affect
each others existence — they exist independently

Derived requirements corresponds to
requirements at a subsequent level of the system
hierarchy

Satisfy relationship describes how a design or
implementation model concept satisfies one or
more requirements

Verify relationship defines how a model element
verifies a requirement

B

wblocks

“A depends on

wreguirgments
Maximum Acceleration

ld="148"

Text = "The vehicle shall
accelerate from 0-60 mph
in less than & seconds
under specified conditions.”

wderiveRegts

«blocks |
Powertrain

wblocks
- A

B”

areguirements
Engine Power

ld="22"

= Text = "The maximum
engine horsepowser shall
be greater than 400."

«requirement»
Maximum Acceleration

«satisfy»

— T

atestCazes

Maximum Acceleration Test

wverifys

1d="148"

.| Text = "“The vehicle shall

accelerate from 0-60 mph
in less than 8 seconds
under specified conditions.”

«reguirements
Maximum Acceleration

Id="1.4.8"

| Text = "The vehicle shall
accelerate from 0-60 mph
in less than 8 seconds
under specified conditions.”
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SysML

SysML Diagrams — What story do they tell?

Generalization

Block: an encapsulation
of propertiesand | Fioco oz
behavior; represents T
cartast Ford Toyota
Composition: o
“parts” Z .
______ ‘ «blocks
‘‘‘‘‘‘‘‘‘‘‘‘ ‘Automobile
s
blocks ablock» «blocks «block»
Transmission Brakes Steering Tires |

| Context: the “owner” of
"I the “parts” in the IBD

" : Engine’ ] L
L |

Connector: fepresents a
connection between
objects (or ports)

4 :Steering,i, p1

Block Definition Block Diagram
(element definition, composition,

hierarchy)

par [constraintBlock] StraightLineVehicleDynamics [Parametric Diagramy

v.chassis.tire.
Friction:

v.brake.abs.m1.
DutyCycle:

v.brake.rotor.
BrakingForce:

. p1 [: Transmission™

...... Part

| Port: a point of
“| interaction

2 —P#—
F)‘_U:T”lres [4ﬁ i

P1 = ‘
rl: Brakes

:BrakingForce
Equation [
Constraints (equations): i = (bh)*(1-t)} )
e /

allows expression of
mathematical

,

relationships - ~

:Distar ti

q

{v = dx/dt}

v.Position:

//'
(=]
x n
.\H O

’ v.Weight: |
Binding: a value
7 bindin
m: inding
LR
:Accelleration
F: Equation
: {F = m*a}
- m A
a:
a:
o OJ \I
| | :VelocityEquation ‘
Vi {a = dv/dt}
. v

Parametric Block: an object
for specifying mathematical

relationships between
value properties

Internal Block Diagram
(connectivity and
interfaces)

Parametric Diagram
(mathematical relation)
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SysML

SysML Diagrams — What story do they tell?

Loop: a control structure
that “loops” while
condition is “true”

Alternative: a conditional
control structure for
parallel interactions

Message: implies functions
that is performed by an
associated actor, class, or
block

: Operator = ablock »
T : Distiller
| =i
ref |
Power up sequence
|
1oa@] |

[while stat¢ = operating]
i

[l2ve] = high] 1: Hgh Levai lamp On

Eevg- lw]

3: Draning lamp on

R T S PRI YLy, S SRt ! Lo M

4 Tum 1Y)

5. Power lamp off

Reference Fragment: a
“pointer’/reference to
another sequence
diagram

Use Case Diagram
(user/external perspective & needs,
capabilities)

Sequence Diagram

(message exchange, protocol,

control flow)

Grodad syster Include relation: a
Actor: stakeholderthat | 0 e ~ o - use case includes
. . i Receive Telemetry ) — — — — — — ={  Initiate Contact ) . .
interacts with the system Gomis e hy L, the functionality
oy~ =7 described in
. \ - 7 another use case
:EI /" Transmit Commands \ sinclides @ -1 rt f |t5
Gmun;l-.ﬂp;mlol Lussnl'lll’\‘lﬂﬂlv uam y / ’ as pa 0
- ., sequence flow
Generalization relation: A, (not optional);
child inherits properties and | \__ 7 (Lo ofprimay :r."'"\;‘ . sernves as a reuse
behavior of parent and may = . (Tomoksmeme i mechanism
) . e ~— — !\ Backup Path _/)
override parent behavior
- ““-.‘\ ,"’ Prudutcmu i ‘-. —IE
™ -73_ K Di’talls‘a-r
Use case: provides - ,Frm;mm Extend relation: a
index to a use case ~ ~ —/ child use case
* . | adds functionality

and characteristics
to parent use case
(optional based on
evaluation of a
condition)

1
i

System boundary: illustrates system scope
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SysML

SysML Diagrams — What story do they tell?

{ state machine .ifl,utomatichorj
|

Transition: a relation between
state which is active when
guard condition evaluates to

State: also useful for

.1 describing modes of

entry sensor signal operation/behaviors
| Closed ‘[
Sy

",
\,

wentry sensor signal

1 “true”
|  Opening £
| do/open I
| exitgopened |

'
‘ —_—
N,

State Behavior: can be specified
when transition to state, when in

state, and/or when exit state

State Machine Diagram
(reactive, event-driven, state

Activity Diagram

Closing (dataflow networks, functional flow)
alae 0 ool o
holdback detected Swim Lane: represents
LT )| | the object (or actor) that
Launch Prep Activity Diagram performsthe action
. . CV Ops RS I::ulon Ts;rvtltllr:o s:onlulalr (e s:h-i;lll_—-_- ¥
after 140.sek after entry sensor sig Gty Diagreos
__________ simmmmefasis i context i e
- , :ﬁ'i':m S i Control Flow: controls
e B Requied Evects order of actions
Initial State / (o ) -
[ ! el 'd.g:;lv'z :;r.uor ‘ mnﬂgﬂ:msor /'"
Start Node: labels f Requirements |~ [~ 7|
the starting point for | ) 3
an activity T [ ety
[ ;"::;::‘ | o =8l | I:'::l:;m
effects) .
Auto ‘I"lan [‘ \\‘ Q\ & ‘:‘Kmutlioniul
Mission | A
woawe | | Action: unit of . ObjectFlow: represents
Final Node: labels end of | & computation (a function) ikenunitat dala) Hlow
activity [ [ [T
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SysML

SysML Diagrams — What story do they tell?

[‘voq (Package]
\

Derived Relation: a
relation for specifying

——c
~.

«roQuiroments
Carrler Sultability

lg="3"
Text = “The J-UCAS
Shall be able to operate
from standard USN CV
ships in a normal
operational
environment. *

185 Top Level Raq

sdeticoReqts -

) <requrements ’
Aero Performance
Id="4"
Text =" The J-UCAS
Shall be capable of
loitering for 2 hours at a
range of 1000 NM and
return without air
refueling ~

aroquiements
Top Level
Requirement
Id="2"
Text = "The J-UCAS
Shall be a carrier
capable, autonomous,

wderiveRects |
|
L
xtoquiroments
Survivability
a="5"
Text = "The J-UCAS
shall survive in a
medium to moderate
threat environment™

Reqguirement: a set of
------- properties for specifying

requirements

7 survivable, penetrating, |

“ |ISR & SEAD
_sdemonstrator. "

(sderiveReqte . sgerveReqts

<requroments \7\

Survallence
d="6"
Text = "The J-UCAS
shall be able to provide
real time beyond line of
sight survelllance of
maritime and land
based targels and
provide target quality
Imagery for decision
makers."

|
|
.

S

wrequirements
Autonomy

la="7

Text =" The J-UCAS
shall be able to operate
In an autonomous
manner to include CV
operations, air
re-fueling, and mission
execution with minimal
instructions and

operator involvement.”

pkg SampleModel [by diagram t'_.rpau

Use Cases

Requirements

Behavior

Structure

EngrAnalysis

Requirements Diagram
(requirements traceability)

Package Diagram
(model organization)
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Exercise
’ RF d
- RF_mission_data serial_mission_data Mission Data
Aa Processor
N
~. < RF_mission_data R b mission dete
v ~ RF cmd serial_cmd
_  Serial_eme
ntroller
RF_mission_data Controlle
~ RF_cmd
’N

Create a SysML model of this picture.
* Create a BDD to define “components” using SysML Blocks
« Create an IBD to show connections — include directed interfaces (no bidirectional connections)
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