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Learning the Theory

1

Syllabus Introduction

Theory

Individual

Systems Engineer Mindset
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Stakeholders

* A stakeholder is any individual, group or organization that can affect, be
affected by a project.
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STAKEHOLDER DEFINITION
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POST DEVELOPMENT
VALIDATION

“DO WE STILL HAVE

THE RIGHT SYSTEM?"

CONFIRMATION
VALIDATION PROCESS

SYSTEM
VALIDATION

ARCHITECTURE AND DESIGN "DO WE HAVE THE RIGHT

STAKEHOLDER NEEDS
AND REQUIREMENTS
VALIDATION

“DO WE HAVE THE RIGHT
STAKEHOLDER MEEDS AND
REQUIREMENTS?"

SYSTEM REQUIREMENTS
VALIDATION

‘DO WE HAVE THE RIGHT
SYSTEM REQUIREMENTS?

"DO WE HAVE THE RIGHT SYSTEM
ARCHITECTURE AND DESIGN?"

VALIDATION SYSTEM?"

STAKEHOLDER STAKEHOLDER SYSTEM YSTEN REALIZED
REAL-WORLD 'NEEDS AND REQUIREMENTS ARCHITECTURE SYSTEM OF
EXPECTATIONS REQUIREMENTS A AND DESIGN INTEREST

TRANSFORMATION

SYSTEM REQUIREMENTS
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TRANSFORMATION
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STAKEHOLDER NEEDS AND

REQUIREMENTS DEFINITION PROCESSES
SYSTEM REQUIREMENTS
VERIFICATION

EM

GHT?

STAKEHOLDER NEEDS
AND REQUIREMENTS
—- Concurrency VERIFICATION

——— Iteration
ARE THE STAKEHOLDER

CONFIRMATION
VERIFICATION PROCESS

NEEDS AND REQUIREMENT

= DEFINED CORRECTL
‘ 5 Recursion

TRANSFORMATION

SYSTEM ARCHITECTURE
DEFINITION AND DESIGN
DEFINITION PROCESSES

ARCHITECTURE AND
DESIGN VERIFICATION

“ARE THE ARCHITECT
AND THE DESIGN RIGHT

E THE ARCHITECTURE

()

FIGURE 2.38 Technical Processes in context. INCOSE SEH original figure created by Roedler, Walden, and Wheatcraft derived from INCOSE NRM (2022). Usage
per the INCOSE Notices page. All other rights reserved.
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Different stakeholders may have conflicting
VIews...

ROPE!

FAN!

SPEAR!

STAKEHOLDER DEFINITION

SNAKE! ’
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- At the end: Stakeholder “Requirements”

e Stakeholder requirements describe the needs, wants, desires,
expectations and constraints of stakeholders
* Defines value to be created for stakeholders

N1 | "Need to notify support manager when a Support manager
‘support request’ is initiated."

STAKEHOLDER DEFINITION

Want
7 N2 | "Need to assign support request to Support manager
Desire appropriate support engineer.”’
N3 | "Need to keep customer informed of Customer (user)

the progress of a support request.”

10
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Use case

MODELING FUNCTIONALITY WITH USE CASES



e Use cases describe the functionality of a system in terms of how it is used
to achieve the goals of its various users. The users of a system are

described by actors (stakeholders), which may represent external systems
or humans who interact with the system.

e Use cases can also be classified using generalization, but in addition, one
use case may include or extend other use cases. Actors are related to the
use cases in which they participate.

e Use cases have been viewed as a mechanism to capture system
requirements in terms of the uses of the system.



= Example of the use case diagram

uc [Package] Use Cases [Main Use Case] )

Surveillance System

% 1. Cﬁtnr Environment > 0.
— o e %

Operator Intruder
«actor»
Emergency
Services
13
FIGURE 12.1

Example use case diagram.



* An actor is used to represent the role of a human, an organization, or any
external system that participates in the use of some system.
* Actors may interact directly with the system or indirectly through other actors.
* Actors can be classified using the standard generalization relationship.

* Actor classification has a similar meaning to the classification of other
classifiable model elements.

* For example, a specialized actor participates in all the use cases that the
more general actor participates in.



Z‘i Representing actors and their interrelationships

Onh a use case diagram.

uc [Package] Use Cases [Actors] )

N A

Operator Supervisor
TAN
«actor=
Emergency
Services

X N

Advanced Operator Intruder

FIGURE 12.2
15 Representing actors and their interrelationships on a use case diagram.




* A use case describes the goals of a system from the perspective of the
users of the system.

* The goals are described in terms of functionality that the system must
support. Typically, the use case description identifies the goal(s) of the use
case, a main pattern of use, and a number of variant uses.

* A use case may cover one or more scenarios that correspond to how the
system interacts with its actors under different circumstances.

e Actors are related to use cases by communication paths, which are
represented as associations, with some restrictions.



Use case relationships (inclusion /
extension/classification)

* The inclusion relationship allows one use case, referred to as the base use case,
to include the functionality of another use case, called the included use case.
The included use case is always performed when the base use case is
performed.

* A use case can also extend a base use case using the extension relationship. The
extending use case is a fragment of functionality that is not considered part of
the base use case functionality. It often describes some exceptional behavior in
the interaction, such as error handling between subject and actors that does not
contribute directly to the goal of the base use case

* The meaning of classification is similar to that for other classifiable model
elements. One implication, for example, is that the scenarios for the general use
case are also scenarios of the specialized use case. It also means that the actors
associated with a specialized use case can also participate in scenarios described
by a general use case.



yF

& A set of use cases for the Surveillance System

uc [Package] Use Cases [Complete] )

Condition: {camera fault detected)
extension point: Fault

Surveillance System

% Handle Camera Fault > .-~ - g g
- 0."*

Supervisor wextendw | -7 —
F
I

Monitor Environment

extension points
Fault

-

gincludes» -~

T {undudem

Automatically Monito
Environment

Initialize System

P

Ciperator

——

Manually Monitor

Advanced Operator Environment

1\“\

/i

Setup Track
18

FIGURE 12.4
A set of use cases for the Surveillance System.
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» What are the Technical Measurements?

* Technical measurement is the set of measurement activities used to
provide the supplier and/or acquirer insight into progress in the definition
and development of the technical solution and the associated risks and
Issues.

* This insight helps project management make better decisions throughout
the life cycle to increase the probability of delivering a technical solution
that meets both the specified requirements and the mission needs.

* The insight is also used in trade-off decisions when performance exceeds
the threshold.

* Technical measurement is planned early in the life cycle and then
performed with increasing levels of fidelity as the technical solution is
developed.



Basic measures that a Systems Engineering must
track

 MOEs (Measures of Effectiveness) are “operational” measures of success
that are closely related to the achievement of mission or operational

objectives; i.e., they provide insight into the accomplishment of the
mission needs independent of the chosen solution

* MOPs (Measures of Performance) characterize the physical or functional
attributes relating to the system operation; i.e., they provide insight into
the performance of the specific system

 TPMs (Technical Performance Measures) measure attributes of a system
element within the system to determine how well the system or system
element is satisfying specified requirements

* KPPs (Key Performance Parameters) are a critical subset of the

performance parameters representing the most critical capabilities and
characteristics



-+ Measures of Effectiveness (MOEs)

* Definition: The “operational” measures of success that are closely related to the
achievement of the mission or operational objective being evaluated, in the
intended operational environment under a specified set of conditions; i.e., how

well the solution achieves the intended purpose. (Adapted from DoD 5000.2,
DAU, and INCOSE)

 MOEs are the overall operational success criteria (e.g., mission performance,

safety, operability, operational availability, etc.) to be used by the acquirer for
the delivered system, services, and/or processes.

e MQEs are used to:

 Compare operational alternatives

* Investigate performance sensitivities to changes in assumptions from the user’s view
* Define operational requirement values

* Evaluate achievement of key operational performance

e Serve as the Standard of Acceptance for the technical solution



“* Measures of Performance (MOPs)

* Definition: The measures that characterize physical or functional attributes
relating to the system operation, measured or estimated under specified testing

and/or operational environment conditions. (Adapted from DoD 5000.2, DAU,
INCOSE, and EPI 280-04, LM Integrated Measurement Guidebook)

* MOPs are used to assess whether the system meets design or performance
requirements that are necessary to satisfy the Measures of Effectiveness
(MOEs). MOPs should be derived from or provide insight for MOEs or other user
needs.

e MOPs are used to:

e Compare alternatives to quantify technical or performance requirements as derived from
MOEs. (i) Support assessment of system design alternatives; (ii) Support assessment of
technical impact of proposed system change alternatives

* Investigate performance sensitivities to changes in assumptions from the technical view
* Refine KPP definitions
* Assess achievement KPPs



Technical Performance Measures (TPMs)

* Definition: TPMs measure attributes of a system element to determine how well a system or
system element is satisfying or expected to satisfy a technical requirement or goal.

* TPMs include the projected performance, such as a performance profile with tolerance bands
of acceptable variance. Performance of the system or system element is tracked through the
life cycle and compared to the projected and required values.

 TPMs are used to:
* Forecast the values to be achieved for key performance parameters
* |dentify differences between actual versus planned performance
* Assess and predict progress towards achieving the key performance parameters
* Determine the impact of differences between actual and planned performance on system effectiveness

* Provide early identification of risks and detection or prediction of problems requiring management
attention (e.g., where negative margins exist)

* Determine where opportunities exist to make design trades to reduce overall risk (e.g., where positive
margins exist)

* Early determination of where critical requirement flowdown to the next level of design is inadequate
e Support assessment of system element design alternatives or impacts of proposed change alternatives
* Monitors incorporation and results of new critical technologies



Key Performance Parameters (KPPs)

e Definition: A critical subset of the performance parameters representing
those capabilities and characteristics so significant that failure to meet the
threshold value of performance can be cause for the concept or system
selected to be reevaluated or the project to be reassessed or terminated.
(Adapted from Glossary of Defense Acquisition Acronyms and Termes,
Defense Acquisition University Press, January 2001)

e Each KPP has a threshold and objective value. KPPs are the minimum
number of performance parameters needed to characterize the major
drivers of operational performance, supportability, and interoperability.



Mission Needs
or Critical
Operating Issues

Technical Measurement

INCOSE-TP-2003-020-01

Measures of
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(MOEs)
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Parameters

(KPPs) >
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Solution
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Insight

Technical
Performance
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(TPMs)

Technical

‘ Technical Measures are Interdependent \

Figure 1-1 Relationship of the Technical Measures
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Service Life

8 years
SUm'cJ'em_pmpu.rsmn Propulsion Battery Solar Cell
for 35 major Capacity Cycles Life
corrections
Need 1o obiain Volume Allocated Satellite Thruster Fropellant
1 Energy/Volume
an allocation of to Propellant Mass Efficiency qy
17.5 liters for
propellant 1ank TPM we want Assume max Assume Assume energy/
by production [0 rack of 3,630 kg, efficiency volume cannot
but could cannot be be changed
be less changed
Type Item Threshold Indicator
MOE/KPP Service Life At least 8 years Service Life Expected - trend over
time
MOP Propulsion Capacity At least 35 major Orbital Corrections Supported -
comections trend over time
TPM Volume Allocated to At least 17.5 liters Propellant Tank Capacity - trend
Propellant over time
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~ In the end it will be in a table...

Justification
) For
Predicted .
Next Level of Prediction
Parameter Goal or . Performance/ ; ; -
Title Requirement Design Current Difference (i.e., Analysis, | TPM Status
Concurrence Value Test Results,
Similarity,
etc.)
Requirement = Analysis using
Crtical 33.8% Attitude Control | o5 gga, +0.16% limited/eary Green
Availabilrty Subsystem test data
Goal = 99.88%
Requirement =
Phase Noise- 1.2 RMS Signal Data 0,75 RMS :'f RMS ."E:” Test Recult c
100 Msps Distributor - HI.'}EFE'?”“ esthesulls reen
Goal = 0.90 RMS
Requirement =
Signal Latency | 1 20 MS Signal Data +- 328 ns 28 n< beyond | o Results Red
Distributor required value

Goal = +/- 2Tns




" Usetul as a criteria

* The selection criteria are weighted
by stakeholders according to their
relative importance in determining
the effectiveness of the
alternatives.

e Essentially, need to have a
numerical scale to rank each
relative contribution to mission
capability.

e Qualitative values can be
parameterized in terms of
"quantity of desire".
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Figure 8-1
Trade-Off Analysis in the Acquisition |

ACQUISITION PROCESS PHASE TRADE-OFF ANALYSIS FUNGMP-P

MISSION AREA ANALYSIS « PRIORITIZE IDENTIFIED USER NEEDS
CONCEPT EXPLORATION » COMPARE NEW TECHNOLOGY WITH PROVEN
CONCEPTS

+ SELECT CONCEPTS BEST MEETING
MISSION NEEVS

+ SELECT ALTERNATIVE SYSTEM

CONFIGURATIONS
DEMONSTRATION + SELECT TECHNOLOGY
VALIDATION
* REDUCE ALTERNATIVE CONFIGURATIONS
TO A TESTASBLE NUMBER
FURL SCALE DEVELCPMENT + SELECT COMPONENT/PART DESIGNS
* +« SELECT TEST METHODS
« SELECT OTAE QUANTITIES
PRODUCTION « EXAMING EFFECTIVEMNESS OF ALL PROPOSED

DESIGN CHANGES

+ PERFORM MAKE-OR-8UY, PROCESS, RATE,
AND LOCATION CECISIONS

* IN ADDITION, TRADE STUDIES ARE USED TO BALANCE CONSIDERATIONS JUCH AS

PRODUCIBILITY, TESTABILITY, SURVIVABILITY, COMPATIBIUTY, SUPPOATABILITY,
STABILITY, AND RELIABILITY DURING EACH PHASE OF THE ACQUISITION PROCESS,
EACH SOURCE SELECTION IS CONDUCTED USING TRADE-OFF ANAL YSIS METHODS,

8-1




ARCADIA-CAPELLA Introduction



32

SYSML INTRODUCTION

ey

THIRD EDITION

SysML for Systems Engineering
A Model-Based Approach

A Prcc?‘ol d \

Guide 1 SysML
The Systems Modeling

Systems : Language

Sanford Friedenthal
Alan Moore
Rick Steiner



* SysML is a general-purpose graphical modeling language that supports the
analysis, specification, design, verification, and validation of complex
systems. These systems may include hardware and equipment, software,
data, personnel, procedures, facilities, and other elements of humanmade
and natural systems.

* SysML can represent the following aspects of systems, components, and
other entities:
e Structural composition, interconnection, and classification;
Flow-based, message-based, and state-based behavior;
Constraints on the physical and performance properties;
Allocations between behavior, structure, and constraints; and

Requirements and their relationship to other requirements, design elements, an &
test cases. =t




e~ ADAPTATION OF UML TO SYSTEMIC DOMAIN

( UML 2 Sys’VIL

/ SysM L'S
/ extensions to
\ / UML
- / /
not required \7&/
by SysML \ UML reused by

~————— SysML
(UML4SysML)
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= SysML diagram taxonomy.

Syalil
C¥agram
i
Fackage Requirems=ni Behawior Paramefric Struciure
Diagram Diagram Diagram Dhizgram C¥a gram
.y Siate Block rtemal
Actvity || Sequence | | o hine | | Y52 5258 | | bognition Block

35 Diagram Diagram Diagram Diagram Diiagram Diagrarmi

FIGURE 3.1
SysML diagram taxonomy.




=g * Each diagram kind is summarized here, along with its relationship to UML diagrams:

Package diagram — presents the organization of a model in terms of packages that contain
model elements (same as UML package diagram).

Requirement diagram — presents text-based requirements and their relationships to other
requi)rements, design elements, and test cases to support requirements traceability (not in
UML).

Activity diagram — presents flow-based behavior indicating the order in which actions
execute based on the availability of their inputs, outputs, and control, and how the actions
transform the inputs to outputs (modification of UML activity diagram).

Sequence diagram — presents behavior in terms of a sequence of messages exchanged
between systems or parts of systems (same as UML sequence diagram).

State machine diagram — presents behavior of an entity in terms of its transitions between
states triggered by events (same as UML state machine diagram).

Use case diagram — presents functionality in terms of how a system is used by external
entities (i.e., actors) to accomplish a set of goals (same as UML use case diagram).

Block definition diagram - presents structural elements, called blocks, and their
composition and classification (modification of UML class diagram).

Internal block diagram — presents interconnection and interfaces between the parts of a
block (modification of UML composite structure diagram).

Parametric diagram — presents constraints on property values, such as F = m * a, used to
support engineering analysis (not in UML). —




e Every SysML diagram must have a
diagram frame that encloses the
diagram content. The diagram
frame corresponds to a model
element that provides the context
for the diagram content.

* The diagram header is a rectangle
with its lower right corner cut off. It
includes the following information:

* Diagram kind - an abbreviation
indicating the kind of diagram.

* Model element kind - the kind of
model element to which the diagram
frame corresponds.

~# SysML DIAGRAM TAXONOMY

* Model element name - the name of
the model element to which the
diagram frame corresponds.

* Diagram name - the name of the
diagram, which is often used to
indicate the diagram purpose.

* Diagram usage - a keyword
indicating a specialized use of a
diagram. hgsﬁmmpaﬂ

1 sdiagram usage:
diagram kind [model slement typa] modal element nams [disgram namea]

Content

FIGURE 5.5

A diagram frame.
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. SysML structural diagrams
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Figure 4.7 SysML structural diagrams
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- SysML behavioural diagrams
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39 Figure 4.8 SysML behavioural diagrams



ARCADIA METHOD

REF-006: VOIRIN, J.L. Model-based System and Architecture Engineering with the
Arcadia Method. Elsevier, 2017. ISBN 978-0-0810-1794-4.

REF-007: ROQUES, P. Systems Architecture Modeling with the Arcadia Method — A
Practical Guide to Capella. Elsevier, 2017. ISBN: 978-0-0810-1792-0

01:16
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= Main references

>
=
S
Systems Architecture Modeling Model-based System
with the Arcadia Method and Architecture Engineering
with the Arcadia Method
Pascal Roques
Jean-Luc Voirin
A Practical Guide to Capells ‘
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*System engineers have been making use of modeling
techniques for a long time. Structured analysis and
design technique (SADT) and structured analysis for real
time (SA/RT) are some of the best known of these, and
date back to the 1980s. There are many other approaches
based on Petri nets or finite state machines. However,
these techniques are also limited by their range and
expressivity, as well as by the difficulty in integrating them
with other formalisms and with requirements.



=t

* Unfortunately, in practice it has been shown that the
filiation of the SysML language to UML often leads to
difficulty in terms of comprehension and use for system
engineers who are not also computer scientists.

*This is the reason that led Thales to define the Arcadia
method, along with its underlying formalism, for its own
needs.

43



Specialty
engineering:
safety, perf,
secunty, ...

ARCADIA METHOD

Solution Architecture

44
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Founding principles

* all of the engineering stakeholders share the
and the product in
the form of a shared model;

* each specialized type of engineering (for example security, performance,
cost and mass) is formalized as a “viewpoint” in relation to the
requirements from which the proposed architecture is then verified;

ARCADIA METHOD

* the rules for the anticipated verification of the architecture are
established in order to verify the architecture as soon as possible;

* co-engineering between the different levels of engineering is supported
by the joint elaboration of models, and the models of the different levels
and specialties are deducted/validated/linked one to the other.

45
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METHOD STEPS

Customer
Operational

TASKS

+ Define operational
capabilities

Need AnaIYSis + Performan

System/
SW/HW

Need Analysis

Logical
Architecture
Design

Physical
Architecture
Design

Development
Contracts

operational need
analysis

+ Perform a capability
trade-off analysis

« Perform a functional
and non-functional
analysis

+ Formalise and
consolidate
requirements

+ Define architecture
drivers and viewpoints

+ Build candidate
architectural
breakdowns in
components

+ Select best compromise
architecture

+ Define architectural
patterns

« Consider reuse of existing

assets design a physical

« Design a physical
reference architecture

« Validate and check it

+ Define a components
IVVQ strategy

+ Define & enforce a
PBS and component
integration contract

SAMPLE MODEL

BROADCASTING STATION

{ Elaborate Radio Programs |

2

Radio contents

2
 ENVIRONMENT

News Radio channel

Broadcast Radio channels

|
L

Music Radio channel

1
USER

! Getnews

[
P| Listen to Music

Selectradio |2
station

Fréquency |

Station

Volume

signal

EM w.wes’[ Receive radio

| Radiosi Play radio
contents

—HZMZTZOD®—<Zm b

Audio sound

Radio name

Frequency tuning

[

y
H Select radio frequency |9

r g Radig

Select

|[Receive racsosignal | \

EM

ENVIRONMENT &

'i Extract radio RDS

Display radio name

MICRO CONTROLLER

=
[osermrenmace | L]
[ Ehcoaianleznnionisl
(o]
HF Recelver MAIN RACK D
e [ Sr—
Demodulator e
= e |
[ ceuna
Vohcable
RS 232 cable
Discrete /O
“~ RCA cable

USER &

CONCEPTS

- Operational capabilities

- Actors, operational entities

- Actor activities

- Interactions between activities & actors

- Information used in activities &
interactions

- Operational processes chaining
activities

- Scenarios for dynamic behaviour

- Actors and system, capabilities

- Functions of system & actors

- Dataflow exchanges between functions

- Functional chains traversing dataflow

- Information used in functions &
exchanges, data model

- Scenarios for dynamic behaviour

- Modes & states

SAME CONCEPTS, PLUS :

- Components

- Component ports and interfaces
- Exchanges between components

- Function allocation to components
- Component interface justification by
functional exchanges allocation

SAME CONCEPTS, PLUS :

- Behavioural components refining
logical ones, and implementing
functional behaviour

- Implementation components
supplying resources for behavioural
components

- Physical links between
implementation components

- Configuration items tree

- Parts numbers, quantities

- Development contract (expected
behaviour, interfaces, scenarios,
resource consumption, non-functional
properties...)

of dataflows to interfaces, of
elements to configuration items

DESCRIPTION MEANS
Dataflow: functions, op.
— [ [~I—} activities interactions &
. [} exchanges
/— |
Scenarios: m m m l—‘ m
actors, system, —
components interactions ASm—  pro—
& exchanges - >
Ao ——— [ —
[ :l:, l Functional chains,
% operational processes
i~ through functions &

op. activities

Modes & states
of actors, system,
components
Breakdown of functions
& components
sounopRoRLE TUNNGVALUE
Data model: dataflow @@ TREBBLELEVEL s FREQUENCY BAND
: =
& scenario contents, W2 SR il
definition & justification of NG
interfaces FuTRALLE

Component wiring:
all kinds of components

Allocation

of op.activities to actors,

of functions to components,
of behav.components

to impl.components,
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* Thales
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* Eclipse Modelling
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* Current Version: 5.1
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& Operational Analysis

“What system users must achieve”
“What the users of the system need to accomplish”

* This perspective analyses the issue of operational users, by identifying
actors that have to interact with the system, their goals, activities,
constraints and the interaction conditions between them.

* Analysis of the issues of operational users by identifying the actors that
must interact with the system, their activities and their interactions with
each other.

WHAT IS IN THE OPERATIONAL ANALYSIS (OA)

01:16
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“What the system must achieve for users”
“What the system has to accomplish for the users”

* The SA perspective defines the expectations of the system, that is to say
what the system has to perform for users: it builds an external functional
analysis, based on the OA and input textual requirements, to identify in

response functions, services and expected system behaviors, necessary to
Its users.

e external functional analysis as a response to identify the system functions needed
by its users (e.g. “calculate the optimal path” and “detect a threat”), limited by the
non-functional properties asked for.

* The System is identified as a modeling element at this level. It is a “black
box” containing no other structural elements, only allocated Functions.

01:16
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- Logical Architecture

“How the system will work to meet expectations”
“How the system will work to fulfill expectations”

* In response to the need expressed by the two previous perspectives, it

enables the first major choices of solution design, first via an

internal functional analysis of the system: it describes the functions to be
performed and assembled in order to implement the service functions

identified in the previous phase. It continues with the identification

of the operational components implementing these solution

functions, integrating the non-functional constraints that we chose to be
addressed at this level.

WHAT IS IN THE LOGICAL ARCHITECTURE (LA)?
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& Physical Architecture
“how the system will be built”

* This perspective has the same objective as the logical architecture, except
that it defines the finalized architecture of the system, as it should be
completed and integrated. It adds the functions required by the
implementation and technical choices and reveals the behavioral
components that perform these functions. These behavioral components
are then implemented using host implementation components that offer
them the necessary material resource.

 Defines the solution at a sufficient level of detail to specify the
developments and acquisitions of all subsystems (or components) to be
implemented, and to define and orientate the system integration,
verification and validation (IVV) phases.
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Moving from the Physical level to the EPBS level

* This level aims to use the Physical
Architecture to deduce the conditions
that each component must fulfill to

satisfy the design constraints and

architecture choices, identified in the S L

previous phases (“what is expected of 8/ 6 &

the provider of each component”). el — a4
* The Physical Components are often

gathered into Configuration Items that | -

are larger and more practical to

manage, in terms of industrial Il i . wil

organization and responsibilities. g & £/ :
* The classic problem consists of asking . /& a4, =S

ourselves whether we are going to =__ =

buy it off the éhelf, or subcontract it
out, etc.



	Default Section
	Slide 1: Stakeholders and Measures (ARCADIA/CAPELLA Introduction)
	Slide 2
	Slide 3

	Summary Section
	Slide 4: Summary

	Stakholders
	Slide 5: Stakeholders
	Slide 6: Stakeholders
	Slide 7
	Slide 8
	Slide 9: Different stakeholders may have conflicting views…
	Slide 10: At the end: Stakeholder “Requirements”
	Slide 11: Use case
	Slide 12: Use case diagram introduction
	Slide 13: Example of the use case diagram
	Slide 14: Actors
	Slide 15: Representing actors and their interrelationships on a use case diagram.
	Slide 16: Use cases
	Slide 17: Use case relationships (inclusion / extension/classification)
	Slide 18: A set of use cases for the Surveillance System

	Measures
	Slide 19: Measures
	Slide 20: What are the Technical Measurements?
	Slide 21: Basic measures that a Systems Engineering must track
	Slide 22: Measures of Effectiveness (MOEs)
	Slide 23: Measures of Performance (MOPs)
	Slide 24: Technical Performance Measures (TPMs)
	Slide 25: Key Performance Parameters (KPPs)
	Slide 26
	Slide 27
	Slide 28
	Slide 29: In the end it will be in a table...
	Slide 30: Useful as a criteria

	Arcadia Intro
	Slide 31: ARCADIA-CAPELLA Introduction
	Slide 32: SYSML INTRODUCTION
	Slide 33: SYSML 
	Slide 34: ADAPTATION OF UML TO SYSTEMIC DOMAIN
	Slide 35: SysML diagram taxonomy.
	Slide 36
	Slide 37: SysML DIAGRAM TAXONOMY
	Slide 38: SysML structural diagrams
	Slide 39: SysML behavioural diagrams
	Slide 40: ARCADIA METHOD
	Slide 41: Main references
	Slide 42
	Slide 43
	Slide 44
	Slide 45: Founding principles
	Slide 46
	Slide 47: XP Z67-140 - ARCADIA
	Slide 48
	Slide 49: Arcadia / Capella
	Slide 50: First look
	Slide 51: ARCADIA OPERATIONAL ANALYSIS
	Slide 52
	Slide 53: Operational Analysis
	Slide 54
	Slide 55
	Slide 56: System  Analysis
	Slide 57
	Slide 58
	Slide 59: Logical Architecture
	Slide 60
	Slide 61
	Slide 62: Physical Architecture
	Slide 63
	Slide 64: Moving from the Physical level to the EPBS level


