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SEMANA TEORIA INDIVIDUAL PESO GRUPO PESO

1| 1 |Estrutura e Filosofia do Curso
V o5-Aug| 1 |O que é Engenharia de Sistemas? INCOSE Al-01 - Resumo Cap 1 - B—
1 |Elementos da Eng Sis. HB INCOSE
1

Introducdo aos diagrams classicos.

2 * (Viagem ao EUA)
12-Aug

Al-02 - Leitura/Resumo
paper sobre 10%
representacdes classicas.

3 * (Viagem ao EUA)

Al-03 - Exercicio sobre

i arquitetura e escrita de 10%
requisitos.
4| 1 |Metodologias de MBSE e uso de modelos.
26-Aug| 1 |Revisdo de UML-SysML. Al-04 - Resumo Artigo de 10%
1 |OPM Metodologias
1 |Arcadia
5| 1 [OPM
e Al-05 - Lista de exercicios 10%
1
1

Blocos e Classes

09-S
il Al-06 - Lista de Exercicios 20%

Méaquina de Estados

KRR

7| 7 |Casos de Uso
eS| T — Al-07 - Lista de Exercicios 20%
1 |Sequéncia
1
8| 7 |Integragéo dos pontos de vistas em um
23-sep| 1 [Associagdo dos artefatos de SE com modelos Al-08 - Resumo sobre Al-08 - Descrigéo e
. . 10% 100%
1 |Analise Operacional Ciclo de Vida de Modelos Contorno do Problema.
1
100% 100%
SEM
30-Sep




SEMANA TEORIA INDIVIDUAL PESO GRUPO PESO

9| 7 |Apresentacédo das necessidades
o7-oct| 1 |Intervengdo Sistémica AG-09 - Apresentacéo 20%
1 |Associacdo com Requisitos Necessidades
1
10| 7 |Apresentacdo da Arq e Req de sistema
1+-oct| 1 |Conceitos de Arquitetura Funcional Al-10 - Exercicios de 20% AG-10- Apresentagao Arq 20%
1 |Arquitetura Conceitual Arquitetura Funcional / Caixa Preta
1
1| 7 |Utilizacdo de modelos para outros processos
21- 1 AG-11 - Geracao de 10%
1 |Exportagdo automatica de documentos documentos
1
12| 7 |Apresentagéo da arquitetura Conceitual
- - AG-12 - A taca
ot 1 Co-Englneerlng /CDF /RCE Al-12 - EXNCE lendo 20% Arq ConceitE:See[I;r?)%?)osta 20%
1 |Arquitetura Concreta arquivo do§apella de VV
1
13 * (ADS-HLG)
04-Nov AG.13 - Explorar Plugin 20%
M2DOC (extra)
14 * (ADS-HLG)
11-Nov AG-14 - Explorar Plug in 20%
P4C (extra) °
15| 7
18-Nov| 1 AG=5 - Figura do 20% AG-15 = Relatério de 20%
1 Metamodelo ° Proposta de plugin °
1
16| 7 |Apresentagéo final
25-Nov| 1 AG-16 - Apresentacéo do 20%
7 Projeto Completo °
1 |Encerramento do Curso
100% 110%
EXAME
02-Dec - 25 - 2 .
I Grupo: Apresentacao / Relatério / Gravacao / Cédigo de um: gin ou doc 100%
3 .
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Emergence

https://www.sebokwiki.org/wiki/Emergence



*Principle of Emergence:

As the entities of a system

are brought together, their
interaction will cause

function, behavior,
performance, and other

intrinsic properties to e
emergqge.



http://n9neo.wordpress.com/2013/09/05/sep-5th-13-line-app-new-paid-stickers/mickey-mouse-wizard
https://creativecommons.org/licenses/by-sa/3.0/

wl= * Emergence is the power and the magic of systems. Emergence
<= refers to what appears, materializes, or surtaces when a
system operates. Obtaining the desired emerﬁence IS why we
build sklstems. Understanding emergence is the goal—and the
art—of system thinking.

* What emerges when a system comes together? Most
obviously and crucially, function emerges. Function is what a
system does: its actions, outcomes, or outputs. In a designed
system, we design so that the anticipated desirable primary
function emerges (cars transport people).

TABLE 2.1 | Types of emergent functions

Anticipated Emergence Unanticipated Emergence
Desirable Cars transport people Cars create a sense of personal
Cars keep people warm/cool freedom in people

Cars entertain people
Undesirable Cars burn hydrocarbons Cars can kill people
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FIGURE 2.1 Emergent function from sand and a funnel: Time keeping. (Source: LOOK Die
Bildagentur der Fotografen GmbH/Alamy)




o A

FIGURE 2.3 Emergency as emergence: Hurricane
Katrina. (Source: Image courtesy GOES Project Science Office/NASA)



* These emergent properties

associated with function,
performance, the “ilities,”
and the absence of

emergencies are closely
related to the value that is
created by a system. Value is
oenefit at cost. We build
systems to deliver the
oenefit (the worth,
importance, or utility as
judged by a subjective
observer).

Table 1-1. Partial list of “-ilities”

accessibility
affordability
compatibility
customizability
dependability
effectiveness
fault tolerance
integrity
mobility
portability
provability
reproducibility
safety
securability

sustainability

https://medium.com/continuousdelivery/evolvability

accountability
agility
composability
debugability
deployability
efficiency
fidelity
interoperability
modifiability
precision
recoverability
resilience
scalability
simplicity
tailorability

accuracy
auditability
configurability
degradability
discoverability
usability
flexibility
learnability
modularity
predictability
relevance
responsiveness
seamlessness
stability
testability

124ee5a8dd07

adaptability
autonomy
correctness
determinability
distributability
extensibility
inspectability
maintainability
operability

process capabilities
reliability
reusability
self-sustainability
standards compliance

timeliness

administrability
availability
credibility
demonstrability
durability
failure transparency
installability
manageability
orthogonality
producibility
repeatability
robustness
serviceability
survivability

traceability
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Requirements in Capella

https://www.slideshare.net/Obeo_corp/capella-webinar-writing-perfect-textual-
requirements



DEFINITIONS

12

req u i re me nt [ ri-kwahyuh r-muhnt ] sHow irpa o)

noun

that which is required; a thing demanded or obligatory:
One of the requirements of the job is accuracy.

2 an act or instance of requiring.

a need or necessity:
to meet the requirements of daily life.



‘7- Y ‘ %u-é

~# |IMPORTANCE OF HAVING GOOD REQUIREMENTS

B Wi
. j 729 g\:r 1
Requirements tell you what the system needs to do 1 }
(functional requirements). #aq gﬂ
* How well the system needs to do it (performance Fhe—
requirements) ANYTHING YOUDO, SO I || |
« What environment the system has to work in PR L |
(environmental requirements). , ' /
 What the system must do to fit into the bigger system / -y
(interface requirements). Yy / /{)} ‘
 What lower level subsystems/assemblies/components % ﬁ}//] 7
must do to fit into the system and make it all work _‘:"3, 1)
(allocation of requirements/resources).

e What you need to do before you fly (
activities).

. And)basically, when you are done (requirements aré€
met).




= TO DO OR NOT TO DO

* Functional Requirements describe what the system
should do and Non-functional Requirements place
constraints on how these functional requirements are
implemented.




How bad, poor and conflicting
requirements create hassles:
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16

Mary had a little lamb.
Its fleece was white ag STIOW,

And everywhere that Mary went,
The lamb was sure to g0,

EXPLORING
REQUIREMENTS
|1 BEFORE DES(G!

DEFINING THE CORRECT HEURISTICS TO
UNDERSTAND A REQUIREMENT

Mary had a little lamb.
(She no longer has the lamb.)

[
1

Mary had a little lamb.
- (She had only one lamb, not several.)

| Mary had a little lamb.
(It really was surprisingly small.)

Mary had a little lamb.
(She didn't have a dog, cat, cow, goat, or parakeet.)

Mary had a little lamb.
John still has his little lamb.)

sa tour de force, we offer all five words emphasized:

Mary had a little lamb.
iAc rantrasted with Pallas. who still has four large turtles.)



|

i\%ﬁﬁ @TRC W EBl NARS 2020 Why textual requirements in Capella?

Textual requirements and model requirements

Models add rigor to need expression / solufion description
Models enable automated processing

A model requirement can formalize a textual requirement
and explicit its effects and ramifications

™=
All rights reserved © The REUSE Company 2020 S ca pel I a @ =R=US=

COMPANY



@TRC W EBl NARS 2020 Why textual requirements in Capella?

Textual requirements and model requirements

Text is normally better for the first interactions with customers and suppliers

So, textual

Legally binding documents are normally written in text form of needs
and

High-level needs and other expectations (environmental, regulations, etc) req uirements
are easier to express with textual descriptions are not only

useful, they

Some expectations on a given element at a given engineering level do not fU"
require any formal modeling (which is left to subsystem design) are Y

necessary

Text allows for a much earlier focus on quality (verification of textual
requirements). Remember: “Quality is everyone's responsibility” by E. Deming

™=
All rights reserved © The REUSE Company 2020 S ca pel I a @ =R=US=

COMPANY




@TRC W E Bl NARS 2020 Capella integration with RAT: the AuthoringTooIs
Real-time quality analysis: CCC Approach

A

Individual requirements

INCOSE

CCC - Correctness, Consistency and Completeness

Sets of requirements

\\ P ' /7 '

™=
All rights reserved © The REUSE Company 2020 — ca pel I a @ =R=US=

COMPANY
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QTRC W E BI NARS 2020 Capella integration with RAT: the AuthoringTooIs

Real-time quality analysis: Patterns

Patterns to contextualize how correctness metrics are executed:

Example: Application of INCOSE R02 (Use Active Voice) to detect passive voice only outside conditions:

-

O Corectness metnc surrmary

C » " ddem=Esw; eibiia .i .‘} o - “ ol o Accowacy RO / TRC MOAD Avosd the e of Passrve Vonce ouit of the condt
R Ao v 1 P v U U S & X X Apvmmemms A
| |
1 :ZT:: ;h;s;':';? - activeted (thc tran ghal be redirected Metric: Accuracy RO2 / TRC-MO4MO. Avold
. the use of Passive Voice out of the |
: condition block b
N/A |
- St manas | “ssment -
W4 X N N B /7 D £ e n
When / After
y "’ [Condition] <Subject> Shall <Action> <Object> [Constraint]
e
\ 7\ 7\ 7% P 2\ 7 /

™=
All rights reserved ©® The REUSE Company 2020 — Ca pe a @ REUSE

COMPANY




REQUIREMENTS ADDON



|
= [IF NOT INSTALLED] Add the reqg addon

() ] | & Personal v| < @ mbse-capella.org

-e -
2 ca pe I I a WORKBENCH ~ ARCADIAMETHOD ~ ADOPTERS ~ COMMUNITY ~ SERVICES CONTACT DOWNLOAD

- License: EPL -

- License: EPL -

- License: EPL -

REQUIREMENTS IN CAPELLA

& - License: EPL -

- License: EPL -
22



l capella Mame Date modified
l selies l Requirements 16/10/2019 13:3
l configuration
l dropins
l Requirements
l features
|
l plugins
l readme
l workspace

l samples
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[IF NOT INSTALLED] Last Steps

e Start Capella 158 - |A-Erlolo- urlndla-lo:ls
* Open the Viewpoint Manager view using
Window menu then Show View and
Other... R
* Select Viewpoint Manager in Kitalpha S
directory and press OK ey
* The Viewpoint Manager view is displayed B
» The viewpoints available in the platform oun
are listed in this view. =
* Select any model element (diagram
element, element in the project explorer)
rEIatEd tO your prOJeCt (] Properties i~ Information %# Semantic Browser [§ Viewpoint Manager i1 [ Cap
* Right-click on the name of a viewpoint and N - -~
select Reference in order to start the 3 Copela Requirements 0100 ..

viewpoint



* Operational Ana
e System Analysis

“# Can be used in all layers

ysis Requirements

Requirements

* Logical Architecture Requirements

* Physical Architecture Requirements

* EPBS Architecture Requirements



- Add a capella module in the layer

By~ &

5;. = *Capella Project Explorer &3 & *[OEBD] Operational Context I — -

P F|l e w| | &~ & ~| | = Select a name ta find
Select a name to find 7 = any character, * = any string
7 = any character, * = any string
[type filter text Q |type filter text b
1= aula T
4 aula
& SPORT L':_’
- X
I SPORT.V2 == SPORT
~ 1 test_reg Tl'ji SPORT_VE
[ test_req.afm —
v *test_req.aird v = test_req
~ 2 test req Add Capella Element > (= Property Value Pkg D test_req.afm
v i Operati MNew Diagram / Table... >| @ Requirements Pkg - *test_reqaird
& Op: _req.
(= Ope 5= Copy Qualified Name &2 Component Exchange Category N a @ te;t_req
(= Inte 57 Search and replace Ctrl+Shift+F  {c} Constraint " E} Operational Analysis
<< & Dat p oyt CtleX | _
:l’ v Rm Ope - . criac == Boolean Property Value [CEF}E”E Module]
2 Copy tleC = . s
w & oo | EnumSGtoniBupelvgi pe = Operaticnal Activities
(a & Roly A=t Y = Enumerstion Property Value 0 . 1 biliti
< &= Ope Delete Delete | _ pop el = perational Capabilities
O & System > Rl = Interfaces
= 5 Logical Move Up Ctrl+PageUp | =5 Integer Property Value
— 7 Physice [%  Sort Content [E] Property Value Group (= Data
?2 3 EPBS A Sort Selection = String Property Value w %ﬁ% Operational Context
E , tL:th:':ZT:: 45 Move Down Ctrl+PageDown Capella Module 2 [OEBD] Operational Context
E v 1 teste_Req </ Undo Do Command Ctrl+Z  ™§ Capells Outgoing Relation = Roles
w EES:E,Eeq‘afr; Redo Cirl+Y 4% Capella Types Folder (= Operational Entities
este_Req.air = )
= = teste Requmely &2 Show in Semantic Browser B & SIEnIEEnEiie B System Analysis
8 5 Show in Diagram Editor F10 E LDgiCE' Architecture
(| B0 S B3 Physical Architecture
(' A Send to Fast Linker View 3 on % Se rowser [ Viewpoint Manager 52 [ Cap E EPBS Architecture
> - .
o > Ve o @ Representations per category
0100 At = test_req.melodymodeller
580 Refresh All Sub R tat e ctve :
_@ Tes! u epresentations " b‘ tEstE_REq
434 Remove Hidden Elements
[5] teste_Req.afm
v Validate Model .
ELE} slidate Mode teste_Req.aird
REC / RPL ¥ -
B patterns R = teste_Req.melodymodeller
Transitions >
Wizards >
B Allocation Management
2
Requirements Viewpoint >
Fragment...
B tect reavtect reanCineratinn Dranrece bnnitarinn >

26 **if not seen check the filters



tH Uperational Analysis
[Capell~ *4~d.1-1

£ Operat Add Capella Element * 13 Boolean Value Attribute
(= Operat "f Cut ChrleX ) Date Value Attribute
= Interfas B Copy ChrlaC )  Enumeration Value Attribute
< (= Datz B= Folder
§ 2 [OF 3¢ Delete Delete 0 Integer Value Attribute
% > Roles ) FReal Value Attribute
E WO I._I i I+ I._I i .
> (= Uperat Move Up Cirl+Pagellp (3 Requirement
b2 a
=) tH S}rs.t.em AnEazl) Sut Guntent & String Value Attribute
o fH Logical An Sort Selection
Ea‘ F'h'_'r"E-iCEl A e Minasen [ Hrl+ Panallmsen |

The only way to create requirements is through the Project Explorer. @

[good side] Capella <could> connects to Doors (SSS) to import requirements.
27



= Requirements can be used in any view

REQUIREMENTS IN CAPELLA

28

= capworkspace - platform:/resource/test_req/test_req.aird/[OEED] Operational Context - Capella

File Edit Diagram Navigate Search Project Run  Window Help

Mr-HRiaiar -
E k= “Capella Project Explorer &2 = g8
? leEl -

Select a name to find
? = any character, * = any string

type filter text

1= aula
1> SPORT
15 SPORT.V2
v 15 test req
[ test_req.afm
w [ *test_req.aird
v o test req
~ {3 Operational Analysis
~ [R] [Capella Module]
v &l
@1
= Operational Activities
(= Operational Capabilities
= Interfaces
= Data
~ %2 Operational Context
% [OEBD] Operational Context
= Roles
(= Operational Entities
EH System Analysis
{3 Logical Architecture
3 Physical Architecture
£3 EPBS Architecture
(= Representations per category
= test_req.melodymodeller
w 5 teste Req
[] teste_Req.afm
|-4] teste_Req.aird
= teste_Req.melodymodeller

< >

e test_requtest_req::Operational Analysis::Operational Context

2, *test_req & *[QEBD] Operational Context &%

%% $| @ e meta-] @

[ Properties &2 i Information %2 Semantic Browser [

& [DRepresentation Descriptor] [OEBD] Operational Context

Entity 1

QOperationalActor 2

% Palette [

ks
-

(= Entities L]

Operational
Entity

% Operational Actor
JfContamed\n

= Common @0
{c} Constraint
-~» ConstraintElem...
s, Constraints

. ", Applied Property

Value Groups

(= Requirements @
s Requirements
> Requirement Link

. " All Linked
Requirements

~ Prope
Capella EEgY
Management
Description MName: | [OEBD] Operational Context
Requirements Allocation Package : |
Semantic
Behaviors
Tesrme et Contextual Elernents : ‘ <undefined>
Rulers & Grid Elements of Interest : <undefineds>
Appearance

o



Select the requirements that want to use in the
View.

1l
O

Selection Wizard

Show/Hide Requirements

Select a name to find Select a name to find
7 = any character, * = any string 7 = any character, * = any string
|t_~,rpe filter text |type filter text
v (2 test req
5 v ted test_reg
d v B Operational Analysis
% v [R] [Capella Module]
o v &
2 @ [] Important Stuff
;-2 B
P
WN] »
=
E <
-]
<=
<
o
[+] Tree View ] Tree View

| [1 Important Stuff

2 9 @' OK Cancel



- Add a link / check relations

REQUIREMENTS IN CAPELLA

30

= capworkspace - platform:/resource/test_req/test_req.aird/[OEBD] Operational Context - Capella

File Edit Diagram Navigate Search Project Run
N-ERIA D
‘= I “Capella Project Explorer i
A | =

Select a name to find
? = any character, * = any string

type filter text

1= aula
1> SPORT
15 SPORT.V2
v 15 test req
[ test_req.afm
~ “test_req.aird
v o test req
~ {3 Operational Analysis
v [Capella Medule]
v &l
@ []Important Stuff
= Operational Activities
(= Operational Capabilities
= Interfaces
= Data
~ %2 Operational Context

£ [OEED] Operational Context

= Roles
(= Operational Entities
EH System Analysis
{3 Logical Architecture
3 Physical Architecture
£3 EPBS Architecture
(= Representations per category
= test_req.melodymodeller
w 5 teste Req
[] teste_Req.afm
teste_Req.aird
= teste_Req.melodymodeller

<

Window Help
= O 2 *testreq & *[QEBD] Operational Context &%
B v ssvH M- A
-
A
p i= Inf }# Semantic Browser &£ [ Vie
[Entity] Entity 1
Referencing Elements
>

| " X% BT A-®|&-

Sro-BEB|EE

= -

40E] Entity 1

QOperationalActor 2

Current Element

Referenced Elements

|

% Palette [

Y

™~

&7

(= Entities L]
Operational
Entity

% Operational Actor

JfContamed\n

= Common el
{c} Constraint

-~» ConstraintElem...
s, Constraints

. ", Applied Property

Value Groups
[= Requirements @
s Requirements

> Requirement Link

. " All Linked
Requirements

B | RSB

v Entity 1
w B3 Breakdown
% OperationalActor 2
w 3 Parent
(= Operational Entities
~ f3 Parent
% Operational Context
~ H4 All Related Diagrams
& [OEBD] Operational Context

v {1 Allocated Requirements
@ [] Important Stuff

test_requtest_req::Operational Analysis::Operational Entities:Entity 1

-\71 of oM |




= Requirement trees

REQUIREMENTS IN CAPELLA

31

= capworkspace - platform:/resource/test_req/test_req.aird/[OEBD] Operational Context - Capella

File Edit Diagram Navigate Search Project Run  Window Help

BB
E k= “Capella Project Explorer &2 = g8
? leEl -

Select a name to find
? = any character, * = any string

type filter text

1= aula
1> SPORT
15 SPORT.V2
v 15 test req
[ test_req.afm
w [ *test_req.aird
v o test req
~ {3 Operational Analysis
~ [R] [Capella Module]
v &l
@ []Important Stuff
@ [1Amereimportant stuff
{5 Operational Activities
== Operational Capabilities
= Interfaces
= Data
~ %8 Operational Context
& [OEED] Operational Context
= Roles
= Operational Entities
3 System Analysis
3 Logical Architecture
£7 Physical Architecture
£H EPBS Architecture
(== Representations per category
= test_req.melodymodeller
v 1= teste_Req
[] teste_Req.afm
[ teste_Req.aird
= teste Req.melodymodeller

<

e test_requtest_req::Operational Analysis::Operational Context

2, *test_req & *[QEBD] Operational Context &%

%% $| @ e meta-] @

[ Properties &2 i Information %2 Semantic Browser [
& [DRepresentation Descriptor] [OEBD] Operational Context

Capella Fonts and Colors:

Management Segoe Ul v[s ~

Description

B |1 |A Z|&
ul|s

Semantic =

Requirements Allocation

Behaviors
Documentation
Rulers & Grid

Appearance

| 100% || =

Q

- A more important stuff

Wentity 1 |-~~~ ---- -~ |~ impertant stuff

- The Entinty shall do a important stuff

QOperationalActor 2

251M of 736M

o

B

w Palette [

e

(= Entities L]
Operational

Entity

% Operational Actor
JfContamed\n

= Common @0
{c} Constraint
-~» ConstraintElem...
s, Constraints

. ", Applied Property

Value Groups
[= Requirements @
s Requirements

> Requirement Link

. " All Linked
Requirements

il
b
q
0
]
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Add requirement metadata

* |t is required to create a new Type

* Create a Capella Types Folder = Rename Req Types

w [D‘ test_req
17 test_req.afm
w25 *test_req.aird

w95 test_req Add Capella Element * [= Property Value Pkg
v 5 Operational Analy: MNew Diagram / Table... > & Requirements Pkg
w LI1_|| [Capella Modu
v B[] E= Copy Qualified Name £t Component Bxchange Category
@ []lmpo &;)"' Search and replace Ctrl+Shift+F  {c} Constraint
© [1Amo
7= Operational Ac ok cut CtrlX = Boolean Property Value
[= Operational Ca ™ Copy EUSE E3  Enumeration Property Type
= Interfaces Paste i = Enumeration Property Value
[= Data . Delete Delete = Float Property Value
w %% Operational Cc 0 a . .
& [OEED] Op: Mowve Up Ctrl+Pagellp | =¢ Integer Property Value
= Roles laz Sert Content [l Property Value Group
[ Operational En Sort Selection = String Property Value

B System Analysis

Move Down Ctrl+PageDown
BH Logical Architectu R] Capella Module
B Physical Architectt \:.':' Undo Delete Ctrl+Z 53 Capella Outgoing Relation
H3 EPBS Architecture Redo Ctrl+¥ 4% Capella Types Folder
= Representations per cz G= GroupingEl + Pl
. . ping Element Pkg
: test_req.melodymodeller Show in Semantic Browser Fa 0 c
v [ teste Req 2/ Show in Diagram Editor F10
il teste_Req.afm She  Show Impact Analysis... |
|=3] teste_Req.aird 'F
® teste Req.melodymadelle Send to Fast Linker View Ff

B

Send to Mass Editing View

2 lAnalysis

Er

Operatior



- Requirement Data Type Definitions

* |E PUID (Requirement ID — name comes from DOORS)

 |E Rationale v % Req Types
. . [ . g [EPUID
IE Verification Text G IE Rationale
* |E Verification Method Expected @ [EVV Text
_ g |EVV Method
* |E Requirement Status & [E Status
* |E Sign off Org © [ Sign O Org

i |E Responsible Crg

* |E Responsible Org



D ER 7 | B Hie| S B met] s B ® 8 | r= | =¥ Palette

q =3
L
p type filter text Requirements =T v w L
1 kies
| General Capell . t< pref
apella requirements preference page
ﬂ_ Activity Explorer b i ¥ (=2 lpg\
j. w Capella Requirement's label ntit
1 Commands Configurak Expressicn | agl:OrderedSet{self.ownedAttributes- > select( a | a.definition.ReqlFLengMame == 'IE PUID ).value, OrderedSet{self.ReqlFLongMame, self.ReqlFText, self ReqlFChapterMame}->select(s | s != 'null’ and s.size() = 0)->add(OrderedSet{"1)->first(Q}->sep(’ | Ipe
| |
1 Delete Length (put nothing te display full text): | 80 | on
Diagrams I
Madel Attribute Value's label | i
Model Validation Length (put nothing te display full text): | 80 | on:
Project Explorer Other configuration items jen.
Refinement [[]Force DOORS RMF usage check while importing requirements En
Requirements
scM PP
) alu
Transfer Viewer 1
Transitions/Generation irs
Usage Monitoring EqL
Help -
Install/Update
v Kitalpha pL
EqL
Architecture descriptior i
Core Technology Kit
MDE Reporting
Model Validation
|
Siriug)
Tea%
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Annotation Query Language (AQL)

* agl:OrderedSet{self.ownedAttributes->select( a | a.definition.ReqglFLongName =="IE
PUID').value, OrderedSet{self.ReqglFLongName, self.ReqlFText, self.ReqlFChapterName}-
>select(s | s !='null' and s.size() > 0)->add(OrderedSet{"})->first()}->sep(' ')

34


https://www.ibm.com/support/knowledgecenter/en/SSPT3X_4.2.5/com.ibm.swg.im.infosphere.biginsights.aqlref.doc/doc/aql-overview.html

[ K] []HmDrEImFIDFEEﬂ'[ ETUTT
v %¥ Req Types

o IEPU Add Capella Elernent
o IERat
o ew T

o Ew 5 Copy

o [E 5ta Paste

@ [ESig 3¢ Delete

i |ERes
(7= Operatic i+ Move Up
(= Operatic |3, Sort Content
= Interface
= Data

v %8 Operatio

sz [OEBl £ Undo Delete
= Rnlex _

Sort Selection

Move Down

REQUIREMENTS IN CAPELLA

35

¥ Create the Re

guirement Type that include the
Data types as Attributes

Ctrl+X
Ctrl+C
Ctrl+V
Delete

Ctrl+Pagelp

Ctrl+PageDown

Ctrl+Z

o o2l gl B @

Data Type Definition
Enurneration Data Type Definition
Module Type

Relation Type

Requirement Type

@ |E Responsible Org
U¥ [Requirement Typel
(= Operational Activitie! Add Capella Elernent

= Operational Capabili

= Interfaces

Lf Cut

[ e

v 4% Req Types

- - - - - -

ar

IE PUID

IE Raticnale

|E WV Text

IE VV Method

|E Status

IE Sign Off Crg

IE Responsible Org
[Requirement Type]

=2 Operational Activities

Ctrl+X

el T

* A Attribute Definition
M Attribute Definition Enumeration

[



REQUIREMENTS IN CAPELLA

36

WP IC RESPUTIZILNE Ty
w OP [Requirement Typel
0y [Attribute Definition]
+ [# Operational Activities
[= Operaticnal Capabilities
= Interfaces
= Data
« %8 Operational Context
&z [OEBD] Operational Context
= Roles
+ [Z= Operational Entities
B System Analysis
B Legical Architecture
B Physical Architecture
B EPBS Architecture
epresentations per category
req.melodymodeller

q
_Req.afm

Dme =iwsd

<

i=| Properties i i- Information ## Semantic Brow

O [Attribute Definition] [Attribute Definition]

— | < Prope
Requirements VP perty

Expert

B B
CEW

Configure the attribute

Mame: |

Data Type: |<unc|r:finr:c|>

D [Attribute Definition] [Attribute Definition]

Requirements VP

Expert

* Property

Name: | IEPUID

Data Type: | IEPUID

E Selection Dialog

Selection Wizard

Select a name to find
7 = any character, * = any string

|type filter text

v (s test req
w 5 test_req
w B Cper:
v ¥ Rea T
@ IEPUID
& IERationale
@ [E Responsible Crg
@ [E Sign Off Org
& [E Status
o IEVY Method
o 1EVV Text

Tree View

)

oK

Cancel




=t

Add

relation metadata

¥ @ test_req
Add Capella Element » i Data Type Definition . .
o i o w B Operational Analysis
oF Cut Ctilex 5% Enumeration Data Type Definition o . [Ca ella M,:.du|e]
B%I Gopy CtrleC 08 Module Type R| . ?]
Paste Ctrl+V T oo e
3¢ Delete Delete Of  Requirement Type m [] |I"I"IF|EII'tEFIt Stuff
& MoveUp S G [] Amoreimportant stuff
1%, Sort Content hd #‘ REq T..'I‘"FIES
Sort Selection ﬂ [EPUID
Move Down Ctrl+PageDown ﬂ |E Rationale
<J  Undo Model Edition Ctrl+Z o IEVV Text
Redo Crl+Y o [EVV Method
<
j %+ Show in Semantic Browser F& ﬂ IE Status
&' [ Show in Diagram Editor F10 o |E Sign Off Org
S |9 Showimpact Analysis.. & |E Responsible Org
Z A Send to Fast Linker View Fé& IE‘ GFI REq
wn EF Send to Mass Editing View > @ catisfies
= & Send to Mass Visualization View ]
(NN}
E Ll" Validate Model Ermation *# Samantic Browser % Viewpoint Manaaer 3¢
o H REC/RPL > B ‘ ] Properties 5% i Information %# S Browser [J Viewpoint Manager [{ Capella Requirements
= [B] Pattems , plder] Req Types
2
d Fragment... e OY [Relation Type] [Relation Type
o v
Expert |
D L= , * Prope
Raticnale Name: | Req Types Requirements VP perty
WV Text
¥V Method Expert
Status Mame: | satisfies
sign Off Org

37



= Apply to the Requirement Set

REQUIREMENTS IN CAPELLA

38

O WHETaLIUnan Andry s
w [Capella Module]
v &I
@ [] Important Stuff
@ [] Amore important stuff
v ## Req Types
@ I[ERPUID
@ |ERationale
@ IEVV Text
@ [EVV Method
@ IE Status
o IE Sign Off Org
@ IEResponsible Org
O Op Req
0P catisfies
= Operational Activities
= Operational Capabilities
= Interfaces
= Data
~ %8 Operational Context
5 [OEBD] Operational Context
= Roles
(= Operational Entities
EH System Analysis
BH Logical Architecture
EH Physical Architecture
EH EPBS Architecture
Representations per category
_req.melodymaodeller
=
e_Req.afm
e_Req.aird
e_Req.melodymodeller

OperationalActor 2

€

-, mppa s repy
Value Groups

= Requirements 4
“s, Requirements
=¥ Requirement Lin|

&, All Linked
Requirements

>

O Properties 22 | i Information ## Semantic Brow... [J5 Viewpoint Man... [] CapellaRequir.. = O

Hv

@ [Requirement] [] Important Stuff

Requirements VP

Requirements Allocation

Internal Requirements Allocation

Expert

* Property

MName: | Important Stuff |

Chapter name: | |

Text: | The Entity shall do a important stuff |

<undefined> | | 3K

Type:

= 5 O
Selection Wizard
Select a name to find A
? = any character, * = any string
|typefi|ter text
o
tE
14
il
h
§
s
] Tree View
y |
® oK Cancel
W




& Creating the attributes

B [CTECS] Requirements | -
L
B [NANORACKS] Add Capella Element > Boolean Value Attribute i [Strlng VHIUE' AttrlbUtE] nu"
teq Types RER . . L |
<% (Capella Incoming Relation
‘hysical Functions ' Cut Ceex w2 %P ’ " Requirements VP v Property
- P & Date Value Attribute
‘apabilities Copy Ctrl+C
nterfaces Paste Ctrl+V & Enumeration Value Attribute El[perl
hata Delete Delete | ¥  Integer Value Atinbute Definition : | <undefineds> | nee
"hysical Context f.s_g Internal Relation
'hysical Systermn "
v . 4 Move Up Ctrl-PageUp &) Real Value Attribute
'hysical Actors 4 St Content . . Value: | |
lew Physical Comj S 0 String Value Attribute
. ort Selection
TJEW Phy;lcal Funcy M D Ctrl+PageD f.s_g Capella Outgeing Relation
i Architecture ove Lown trl+Pagelown
ntations per catege <:_‘D Undo Model Edition Ctrl+Z > = Selection Dialog [} X
1elodymodeller S ChrleY (=B \iewnoint Man... (=1 Canella Requ Selection Wizard
< &
! = EH  Send to Mass Editing View *
(WN] .
d o & Send to Mass Visualization View » Jelectznametofind
< T = any character, * = any string
ation3PAnalysis | [v  Validate Model [iype fier tec
CEpE'édeU'E] E REC / RPL Y
B0
Patt »
G)Zlmportant atterns | Important Stuff
ﬂgﬂmnrplmnnﬁ'anf stud Frrnert | Chanter name: | I
o IEPUID
(WN]
=
2
g
(WH]
o [ Properties 52 | i Information %# Semantic Brow... [ Viewpoint Man... [0 Capella Requir.. = 8
m e
O [String Value Attribute] null
T4
Requirements VP Property
Expert
Definition: | IEPUID [RESEE [ Tree View
- [ e TR | |
v [R] [Capella Module] Valve: | REOI || % |
W . [] @ oK Cancel ‘

w 3 [REDT] Important Stuff
& [[EPUID] RED
@ [] A more important stul

39v 5 Feq Types



=+ Each layer has a “default” req relation table

* Operational:
* Activities X Requirements

* System:
* System Function X Requirements

* Logical

* Logical Functions x Requirements

* Logical Component x Requirements

* Logical Architecture Requirement Refinements
* Physical

* Physical Functions x Requirements

* Physical Component x Requirements

* EPBS

* Configuration Itens x Requirements
* EPBS Requirement Refinements
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System Analysis
Define the system’s mission and

desired emergence capabilities.
Define the system-actors’ functions,
interfaces, relations and behaviors
within a black box architecture.
Describe the concept of operations /
scenarios of the architecture that

express the capability.
Abstract all the flowed capabilities

into a single function seed.

System Element Requirements




~+ Analysis of the new system

Monitor the forest fires

Fire Fighter Fire

Get into the fire pefore it spreads
=] =
-m -m

x Define the system’s mission and
%@35 desired emergence capabilities. O

. Define the system-actors’ functions,
7S g interfaces, relations and behaviors
within a black box architecture.
Describe the concept of operations /
scenarios of the architecture that

express the capability.
Seed Abstract all the flowed capabilities P

into a single function seed.

CFireSat-Br System

- CIFireSat-Br System

System Element Requirements

\ DelRouted Forest Fire Dats

! & FireSat-Br System,

-------
uuuuu

46



Context

Fire Fighter

Legacy SAR GS




MISSION STATEMENT

Because forest fires pose an ever-increasing threat to lives, property and biodiversity,
have a significant impact on recreation and commerce, and have an ever higher public
visibility (largely because of the ability to transmit television images from nearly
anywhere in real time), the USFS needs a more effective system to identify and monitor
them. In addition, it would be desired (but not required) to monitor forest fires for other
nations; collect statistical data on fire outbreaks, spread, speed and duration, and provide
other forest management data. This must be done at low cost to make the system
affordable to the Forest Service and not give the perception of wasting money that could
be better spent on fire-fighting equipment or personnel.
Ultimately, the Forest Service’s fire monitoring office, fire management officers in the
field, and individual firefighters and rangers fighting the fire will use the data. Data flow
and formats must meet the needs of all the groups without specialized training and must
allow them to respond promptly and efficiently to changing conditions.

(adapted from “Space Mission Engineering: the new SMAD, 2011")
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-+ Requirements

v fH System Analysis
v [Capella Module]
v [ Mission Statement
> ) [Mission Statement] Because forest fires pose an ever-increasing threat to lives...

v [ Mission Requirements .
v [B Functional Requirements

& [IE PUID] MIS-XXX
& [Rationale] null
2 [VV Method] null
& [VV Success Criteria] null
2 [VV Phase] null Word
) [VV Procedure] null
2 [VV Report] null
> @ [MIS-XXX] The FireSat-BR Mission shall send Forest Fires Data to SAR Ground Stat.
> @ [MIS-XXX] The FireSat-BR Mission shall send Forest Fires Data to the Fire Fighte...
> @ [MIS-XXX] The FireSat-BR Mission shall monitor the fire parameters as indicated ...

> @ Nan-Funectional Reauirements
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* Descrever o que o sistema tem que fazer para os
stakeholders (OMs)

* Descrever o conceito de operacao geral desse sistema
com os stakeholders.

* Rastrear as necessidades aos requisitos.
e Justificar as interfaces e funcoes.

* Formaliza o que o sistema tem que prover sem explicar
como e dar margem para os fornecedores.
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Logical Architecture

Physical Architecture

Solution Architectural Design
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WHAT IS IN THE SYSTEM
ANALYSIS (SA)



‘7- Y ‘ %u-é

“# System Analysis

“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.

* 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
e Dlack box” containing no other structural elements, only allocated

Functions.



*The purpose of system needs analysis (referred to as SA
further in the text) is to define the contribution expected
of the system to users’ needs, as they are described in the
previous operational analysis (OA) and/or in the form of
requirements expressed by the client.

*SA delimits the functions required of the system,
distinguishing them from those assumed by the users or
external systems.

* |t is essential to limit the functional analysis conducted in

SA to the sole capture of the need, and only of need,

excluding any implementation choice or details. This

allows freedom of choice to be maintained during the
=2  subsequent development of the solution,
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- Perform Capability COMPROMISE Analysis

Want a

. Define the essential characteristics necessary for safe road
the fulfillment of each operational capability (the problem
space), to uncover different alternative orientations likely to
satisfy these required capabilities as well as the criteria for
associated appreciation and choice (the solution space), and
to compare these orientations to find the one(s) exhibiting the
best compromise between the desirable characteristics.

* These parameters may concern the functional

contribution and the expected performance of the
system, obviously, but much further: organization, doctrines,
rocedures and users’ roles, human factors, skills and training,
ogistics footprint and deployment conditions, hosting
facilities, etc. Quantitative and qualitative metrics should be
defined to evaluate the satisfaction conditions for each of
these parameters.

e Capability analysis considers much more general aspects
than the functional issues: as the client organization,
organizational operating principles, roles and responsibilities,
nature and infrastructure capacity, safety, human factors and
users’ skills/training, logistics, acquisition and operation costs,
but also the potential complexity and implementational risks.

09:21

59



R

|
-‘;.
i [

— =——

Perform Functional/non-Functional Need
Analysis

* The intent is to formalize the functional needs allocated to the

system, and to identify constraints, namely non-functional, to i3 Skation Infamsafion System
which it will have to respond through its use under operational

H . : Launch the

Cond|t|0ns ®De'iier;ne1£§|tersam @& d:pa%ure

. oo, e o . re

« Assess the operational capabilities to which the system will have s

to contribute, taking the preliminary capability trade-off analysis piSchedites and
(of “system capabilities”) into account - only needs-related

s

considerations should be included in this perspective dedicated N
to the expression of the system needs as required by users information
* In the event that actors or external systems are imposed by the Lie=
lient (or the state of the art) and exhibit | itical level - 5 network
client (or the state of the art) and exhibit a complex or critical leve - Train
of interactions with the system, it is recommended to carry out | weam o Pegschecules | |
minimal functional and non-functional analyses for these external | overtme e D=8 Local Hetwork

systems or actors, and to compare them with the SA, to ensure the e
compatibility between the two. At this point, an analysis of |
available interfaces is desirable, to verify that planned Ppeeduean t’a'”“tat““ﬁ v

functionalities and interactiOnS W|” be pOSSibIe- Supervise the Supervise the
&® arrival procedure ® gfg(aer;trree

* Another way to address the needs functional analysis consists of
implementing each functional requirement into a few functions
09:21 and exchanges between them (often the verbs of the
requirement), the manipulated data (the names) and actors or

60 external systems..




Formalize and Consolidate the System Needs

* The good understanding and consolidation of system needs rely on
the three dimensions mentioned earlier, which are the OA,
requirements and the functional analysis of the system need.

* It is through their comparison that consistency and completeness
of the system need is assured: Are all activities and operational
processes correctly taken into account in the functional analysis?
Are all functional requirements %)r even nonfunctional) correctly
captured? Is there any incompatibility between them?

* It may even be the case that the functional needs analysis results in
modifying the OA (e.g. changing an operator role for a more secure
oehavior, or reviewing the distribution of roles should an
opportunity for system automation emerge); or alternatively, that
the functional analysis reveals an inconsistency or something
missing in the requirements.

09:21
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Capability Analysis

essential characteristics necessary for
the fulfillment of each operational
capability

Functional/non-
Functional Need
Analysis

formalize the functional needs allocated
to the system

Formalize and
Consolidate the System
Needs

OA, requirements and the functional
analysis of the system need
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G Door ﬂ Site user
Opening/closjng
E Environment b commansI:l
S @® Enter or leave
Dl Heat or cojd @ Protect from 1@ entering/exitin the site
hot and cold p
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Block light
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Figure 2.3: Arcadia ontology traceability
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Capability

Arcadia layer Requirements Capability Functional Structure Modes and States Data Interfaces
description
R-0A 0Al 0A2 0A3 0A4 M&S-0AS5 D-OA6 -0A7
Capture stakeholder Define Operational Define processes and Define Operational Capture Operational Entities and Define operational Define operational data Define interfaces and
requirements Capabilities scenarios Activities and interactions Actors. modes and states model describe interfaces
Operational Allocate Operatienal Activities scenarios
Analy sis to Operational Actors, Entities
o \
o [ @S < TH ©A D= “0E “OA mME P E @7
D=0
R-5A SAl SA2 SA3 SA4 ME&S-SAS D-5A6 1-SA7

System Analysis

Derive Stakeholder
requirements and
capture System
requirements

it

Define System Missions
and System Capabilities

® O

Define Functional
Chains and Scenarios.

<% [}

Define System Functions.
Define Functional
Exchanges and components

&P b=

Allocate System Functions to
System and Actors

0=

Define system modes
and states

() ()

Define system data
model

L ™Y

Define interfaces and
describe interfaces
scenarios

Enrich Logical Scenarios.

0 fl 1 -[?; oi

R-LA

Derive system
requirements and

LAl

Transition Capabilities
Realization from system

LA2

Define Functional
Chains and scenarios

LA3

Derive System Functions
and define Logical

LA4

Allocate Logical Functions to
Logical Components

M&5-LAS

Define logical
components modes and

D-LAG

Define logical data
model

I-LA7

Delegate System
Interfaces and create

Ll:tglca| Capture components layer Functions. Define Functional states Logical Interfaces.
Architecture requirements Exchanges and components. E Enrich Logical Scenarios.
- [=F=F=]
€ sltt @oe= ® ®BE g
on) o) E3 S . (m) @ T8
R-PA PA1 PA2 PA3 PA4 M&S-PAS D-PAG I-PA7
Derive logical Transition Capabilities Define Functional Derive Logical Functionsand  Define Physical Nodes and refine  Define physical nodes Define physical data Delegate Logical
requirements and Realization from logical Chains, Scenarios, and  define Physical Functions. Behavioural Physical modes and states model Interfaces and create
Physical capture physical layer Physical Path Define Functional Components. Physical Interface.
Architecture requirements Exchanges and components.  Allocate Behavioural Enrich Physical
Components. Scenarios.
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Table 3.2: Arcadia matrix activities
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Modes and

Arcadia layer Requirements Capability Capability description Functional Structural States Data Interfaces
R-OA 0Al 0A2 0OA3 0A4 MES-0AS D-OAG I-OA7
No dedicated [OCB] Operational [OAS] Operational [OABD] Operational [OEBD) Operational [MSM)] Modes [CDE] Class [IDB]
diagram Capabilities Activity Scenario Activity Breakdown Entities Blank and States Diagram Interface Definition Blank
Operational [OPD] Operational Diagram Diagram [CEI] Component External
Analysis Process Scenario [OAIB] Operational [ORB] Operational Interfaces
[OES] Operational Entity Activity Interaction Roles Blank [IS] Interface Scenario
Scenario Blank [OAB] Operational (CDI] Component Detailed
Architecture Blank Interface
R-SA SAl SA2 SA3 SA4 ME.S-5A5 D-5A6 I-SA7
No dedicated [MCB] Mission and [FS] System Functional [SFBD] System [CSA] Contextual [MSM] Modes [CDE] Class (IDB]
diagram Capabilities Blank Scenario Functional Breakdown  System Actor and States Diagram Interface Definition Blank
System [CC] Contextual [ES] System Entity Diagram [SAB] System [CEl] Component External
Analysis Capability Scenario [SDFB] System Data Architecture Blank Interfaces
[SFCD] System Flow Blank [1S] Interface Scenario
Functional Chain (CDI] Component Detailed
Description Interface
R-LA LAl LAZ LA3 LA4 M&ES-LAS D-LAG I-LA7
Mo dedicated [CRB] Capabilities [FS] Logical Functional [LFBD] Logical [LCBD] Logical [MSM] Modes [CDB] Class (IDB]
diagram Realization Blank Scenario Functional Breakdown  Component and States Diagram Interface Definition Blank
Logical [CRI] Contextual [ES] Logical Entity Diagram Breakdown [CEI] Component External
Architecture Capability Scenario [LDFB] Logical Data Diagram Interfaces
Realization [LFCD] Logical Functional Flow Blank [LAB] Logical [IS] Interface Scenario
Involvement Chain Description Architecture Blank [CDI] Component Detailed
Interface
R-PA PA1l PA2 PA3 PA4 ME.S-PAS D-PAB I-PA7
No dedicated [CRB] Capabilities [FS] Physical Functional [PFBD] Physical [PCBD] Physical [MSM)] Modes [CDE] Class (IDB]
diagram Realization Blank Scenario Functional Breakdown  Component and States Diagram Interface Definition Blank
Physical [CRI] Contextual [ES] Physical Entity Diagram Breakdown [CEI] Component External
Architecture Capability Scenario [PDFB] Physical Data Diagram Interfaces
Realization [PFCD] Physical Flow Blank [PAB] Physical [IS] Interface Scenario
Involvement Functional Chain Architecture Blank [CDI] Component Detailed

Description

Interface
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Table 3.3: Arcadia diagrams matrix
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ARCADIA SYSTEMIC CONCEPTS:



e System: organized group of elements that function as a
unit (black box) and respond to the needs of the users.
The System owns Component Ports that allow it to
interact with the external Actors;
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* Actor: any element that is external to the System (human
or nonhuman) that interacts with it. (for example Pilot,
Test operator, etc.);




e System Capability: capability of the System to provide a
highlevel service allowing it to carry out an operational
objective (for example provide meteorological data, etc.);

(1 LN
-ilities

sysTem gually affribules
MAINTAINABILITY SECURITY
TESTABILITY SCALABILITY
EXTENSIBILITY USABILITY
RELIABILITY VULNERABILITY
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* Function: behavior or service provided by the System or
by an Actor (for example detect a threat, measure
altitude, etc.). A Function owns Function Ports that allow
it to communicate with the other Functions. A Function

can be split into subfunctions;
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* Functional Exchange: unidirectional exchange of
information or of matter between two Functions, linking
two Function Ports;

Runef & Crownd
Water
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e Component Exchange: connection between the System
and one of its external Actors, allowing circulation of
Functional Exchanges;

09:21

74 shutterste.ck:



§ system $2 Actor 3

Functional Exchange 1

(% @D Function 2
o Component
Exchange 1
Functiongl Exchange 4
- Dl Functional Exchange 2/ .4
@D Function 3 &P Function 4
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* Scenario: dynamic occurrence describing how the System
and its Actors interact in the context of a System
Capability. It is commonly represented in the form of a
sequence diagram, with the vertical axis representing

V7

[]
time;
’ ] o]
1: Open
Application

09:21



* Functional Chain: element of the model that enables a
specific path to be designated among all possible paths
(using certain Functions and Functional Exchanges). This is

particularly useful for assigning constraints (latency,

criticality, etc.), as well as organizing tests.
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SYSTEM DIAGRAMS



=t

= Transition From Operational Activities

:lﬁi' Perform an automated transition of Operational Activities

= ~
e B

[ | Createa System Functions / Operational Activities Traceability Matric

= Define Actors, Missions and Capabilities

= ﬁ; Perform an automated transition of Operational Capabilities

= ‘i
T

"

Initialization and automated update of the system analysis
according to the breakdown of operational activities.

The initialization and automated updated of the system
actors can also be automatically performed from selected
operational entities / actors.

The transition tools create a first 1-1 traceability mapping
between System Analysis and Operational Analysis. Use
dedicated traceability matrices to modify the traceability
relationships.

i

5 ﬁ; Contextually create new System Actors from Operational Entities / Actors

= -~
e B

.

5 ﬁ; Contextually create new Systermn Capability or Mission from Operational Capability

o, ot
el

% % | [C5A] Create a new Contextual System Actors diagram

%EEE?@ Create 3 new Mission and / or Capability Blank diagram

[ | CreateaSystem Actors / Operational Entities Traceability Matrix

79

Identify the boundaries of the system : who which are the
actors, which are their goals?

Missions give a global view upon the system main business
goals and usages.

Capabilities provide a more operational and finer-grained
enlightenment, directly related to customer requirements.

Capabilities are meant to be illustrated with scenarios.




=t

~ Refine System Functions, describe Functional Exchanges

0 O
O 5@,3 [SFBD] Create a new Functional Breakdown diagram

-
(Pé) [SDFB] Create a new Functicnal Dataflow Blank diagram

TC&E({ [F5] Create a new Functional Scenario

= Allocate System Functions to System and Actors

|¥5| [5AB] Create a new Svstem Architecture diagram

[
[ I[: 1 [E5] Create a new Fxchange Scenario

= Define Interfaces and describe Interface Scenarios

Enrich and details the functional breakdown with new system
functions.

Describe the data flows between system functions and
identify specific functional chains.

The system and the actors are responsible for implementing
the system functions. Manage these allocations using an
architecture diagram and deduce component exchanges
implementing the functional exchanges.

Create dataflows scenarios to illustrate the functional
exchanges between the system and the actors.

QF [CDI] Create a new Contextual Detailed |nterfaces diagram on the System
-

'y ¥ [CEl] Create a new Contextual External Interface diagram on the System
& @

[ I[: 5 [15] Create 8 new Interface Scenario

80

Detail the interfaces of the system as well as the ones of the
actors, thus drawing the boundary of the system.

Describe scenarios in order to specify the dynamical behavior
of the system.

Defining the interaction sequences and identifying the
interfaces are two very tight and iterative activities
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Capability Description . — ) .:g‘- ] S —
Provide Audio and The System shall Provide
Video Audio and Video
Intercommunication Intercommunication
Means Means

Capability diagrams

Capability description diagrams

Functional diagrams

Structural diagrams

[MCB] Mission and Capabilities Blank

[CC] Contextual Capability

[FS] System Functional Scenario
[ES] System Entity Scenario
[SFCD] System Functional Chain Description

[SFBD] System Functional Breakdown Diagram

[SDFB] System Data Flow Blank

[CSA] Contextual System Actor
[SAB] System Architecture Blank

Figure 23: System Analysis model elements and diagrams traceability flow



SA STEPS EXAMPLE



* “Steps” disclaimer

* These steps are just to be didact, and incrementally describe
each diagram of this level.

* You can follow any sequence you might want (or be defined by
your organization) to describe the model.

* | personally, in daily activities, go straight to the architecture
diagram (SAB) and create the others as needed.

* |t is important that you iterate as much as you need/can, to
cover this level to understand the problem space.

* Beyond what Arcadia Method describes, you will have to use
other approaches to collect/analyze data.



yF
= IMPORT DECISION FROM OA
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« Iransition From Operational Activities

o [
':-'r;.‘ !r-l Perform an automated transition of Operational Activities
b

o

: J Create a System Functions / Operational Activities Traceability Matrix

» Define Actors, Missions and Capabilities

s 0
':-I;.‘ !—J Perform an automated transition of Operational Capabilities
o DI o

T

o 0
':-I;.‘ !—J Contextually create new Systern Actors from Operational Entities [/ Actors
o

T

o 0
':-I;.‘ !—J Contextually create new Systern Capability or Mission from Operational Capability
o

)

% %% [C5A] Create a new Contextual Systern Acteors diagram

i_._.: E:\ Create a new Mission and / or Capability Blank diagram

[ : J Create a System Actors [ Operaticnal Entities Traceability Matrix



MB] Mission (identify the mission related to the
capability and the actors

Command Center

—
TI SA .7 Palette
1 h@&eaD-¥t-
= Tools
3R] Actor

The Country needs meansd to defend itself from possible attacks.
© (™) © =

0 Mission

The enemy wants to kill the Commander
The enemy wants to attack the country

~¥ Capability Exploitation

=¥ &ctor Involvement

—» Generalization
@ The Country population needs to stay safe. T, Capabilities

2, Missions
The Commander wants to stay alive, Kb'\'“

“®, Relationships
Y& Actors

i

il

The Command Center needs means to neutralize threats,

The Command Center needs means to identify possible threats,
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= [MBC] Mission Capabilities
@ The Country needs means to defend itself from possible attacks.

< Palette
N ® -\ -
== Tools
3R] Actor
¥ Mission
& Capability

The Commander wants to stay alive. -~ Capability Exploitation

©

The Command Center needs means to identify gossible threats.

- [Involved Actor
The Command Center needs means to neutralize threats. "E"} Extends

-i--} Includes

— Generalization
“w, Capabilities

®, Missions

“w, Relationships
“®, Actors

Command

Commggnder
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Population

Territony




SAB] System Architecture <START>

Commander D=8 Meutralize Jj Enemy 5
X é} e = R o Palette

get] System [é '.‘ﬂ 'E;'u- F T \\?\ _ﬁ T

[ Components
D=l Awesome neutralization
v $58] Actor
¢+ O] Component Exchange
D=5 Try to Kl » B In Flow Port
&, Actors

Meutralize
@ Threats

&) Attacked
=8 Ask fof res DEICaTnTer Medtrahizatiom ACtion

Al

v ®, Component Exchanges
@ Receive

v =, Physical Links
Threats r\.h::-tir:va'§|I D=l Danger ED Attack
n

= Functions

v (&) Systermn Function

.

+ D= Functional Exchange
[ B ) M f‘..} Port Allocation

%] Manage Function Allocation
v m Allocated Functions
&, Functicnal Chains

v '8 Functional Bcchanges
% Population &, Port Allocations

Ll |

D= Motice

Get in harm
(&) Identify Threats =}

[&
09:21 D=l Request help
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SAB] System Architecture <END>

/% Commander % Enemy
@ System
D=l MWeutralize D= Meutralize
E]—G[E-.._,_' o= =
Request * D=l Aweseme|neutralization - - Cemm=mT = Meutratization S
&) Threat = Meutralize Enem',{T = ~.
Meu F?Iizatic-n ~ .
LA ¥
" D= Counter Meutralizatiom Actior & Attacked
" DRI Try to K L =
% [Eﬂr
! LY
L *
% L
L %
D= Ask for relponge Perene JI * &) Attack
' Threats Motice D=f] Danger
g 5 n .;Il D=l Danger ang
s, '
D=8 Op Status 55 Motice -
[
Route Threat ;
oute Threa
2 e ~M— ™
—
- &
D=f] Request help
7y
L‘i /% Population
L]
i
' — D= Dange
L1 -
' ) . D= Get in harm
&) Identify Threats =l
09:21 D=l Motice




~& [SDFB] System Dataflow
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&) Attack

=D

il
(&) Identify Threats

Bnger

D=l Dgnger @) Defend Country

b
&0 Identify Threats

Del Ask fo

- hd Y
(&0 Route Threat Motification

D=8l Motice

response

'@ Receive Threats Notices\

D=l Danger

(&) Request Threat Meutralization

D= Awesomd neutralization

ii
&) Meutralize Eneny

D Coumter et O Ao

D=5l Meutr

\\ @ Attacked p

iZation

we Palette [
RS
= Functions Ll

v (&) Systern Function
(&) Actor Function

+ D= Functional Exchange
&, Functions

v 8, Functional BEcchanges
&, Functional Chains

“s, Switch Functional Exchanges /
Categories



-+ [SFBD] System Functional Breakdown

.o Palette
Defend
® Country &) Attack @ Attacked [:3 Qa- -
= Functions

(&) System Function

v [(£] Duplicate
Reguest Receive Route
Threat Identify Meutraliz Identify Threat :
@ Neutraliz & Lhcfﬁgéss & Threats & e Enemy & Threats & Notificati J/- Contained In
ation on
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Eecerve Threats ...

Route Threat MNo...

. [FS] Functional Scenario

|dentify Threats

|dentify Threats

Attack
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Rotice

F Th reFIaEt;ErIIEtices Rrﬁtti?ig:trizit + IIIIE IIEI.;II; P III: IIEIE',II; > Attack
I I I I I
| | I I Danger I
I | | LIJ I
I I I I
| | Motice | I

.- Palette

h@&eaD-¥*-

= Scenarios Elements

v (&) System Function
", Functions

=~ Functional Exchange with
return branch

—* Functicnal Exchange
E7] Reference

r LOOP
[z | Operand
&, Involved State / Mode
I Duration

", Exchange Context



e [ES] Exchange Scenario
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Commander

Systemn

Enemy

—% Commander

Ask for response

Danger

. Palette
heaeaoD-Xt-
= Scenario Elements

3R] Actor

X ;T,ﬂu:lu:l multiple lifelines for an
existing Component

v B Actors
+ —* Functicnal Exchange
. {_} Arm tirner
+ 8= Found Functicnal Exchange
“w Allocated Function
& Involved State / Mode
ET] Reference
s LOOP
|z | Operand

1 Duration

', Exchange Context



[CEI] Contextual External Interface

. Palette
[:3 '.\,'i'#:. '.\_f_\::. r T w .1':5" -
[ External Interfaces

3R] Actor
% g2] System » 45] In Flow Port
>
o Interface

v =B Implements

& v B-f+ Provides

T
1<l

) —* Generalization
i L1

i ! C % Event

x"E e --[» Exchange ltermn Allocation
- { ' i )
dentificator| | Meutralizator , .".r_":i Transmit

“®, Components
w, Actors
s, Interfaces
“®, Exchange ltems
“m, Relationships
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[CDI] Contextual Detailed Interface

= Palette

[% I"'-i-“’:n '-\.f.\:L F T ﬁ .:';5‘ -
- Heutralizatc-r] == Detailed Interfaces

I | El IdEﬂtificatﬂ% {:;I Inteface

v ] In Flow Port

1 P v --I Implements

» B-2 Requires

\ ’ — Generalization

o C f% Event
guz] System @ Exchange ltem Element

" .L.'.‘;*; Transmit

& [5] Manage Exchange ltem
Allocations

v | Interfaces
» 1w, Exchange ltems
", Relationships
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SAB]| System Architecture with Requirements

e LR
- The system shall...
A - The system shall...
(R 0 A
- The system shall... : !
) i
/% Commander v X i % Enemy
) ! )
1 : 1
: Bt Do et
Meutraliz eutrblize
prteatelie g : e Ty
Request B Awesome|neutralizatlon = - _ _ | Cee=mT - D=Fl pleutralization Ve
ED  Threat — Neutralize Enem',{T =
" D=8l Counter MEutralizatiom Actio
* D=l Try to K
L]
1\
L)
D<Al Bsk for rebponge * &) Attack
-
' D=l Danger
* - D Danger 7
B \
D=8l Op Status .
[
Route Threat - |
oute Threa ..
® "\otification N ] )
ﬁ_E
Lt 2 = Functionaichain 3
e A .
/f' D=l Request help (R
o I{/’ - The system shall...
: m :
- The system shall... * % Population
11
11
' - D=fl Danger
1 -
' ) . D=l Get in harm
09:21 &) Identify Threats o=
Dex Motice
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Final Considerations



<o Final considerations

e System Analysis answers:
 What the system has to accomplish for the users

* The system is only a black box that exposes the interface
functions.

* Focus on consolidate the needs that are accomplished by
the system =» emergence

* Maps the system main functions that answers to the
stakeholder needs.



% Atividades para a proxima aula

* Fazer a etapa da Intervencao

* Apresentar o que o sistema tem que realizar para atender a demanda.

* Apresentar o modelo da Analise do Sistema

» Caracteristicas minimas: manter apenas 2 stakeholders (justificar priorizacao), propor a missao do sistema e
derivar 2 capacidades para o sistema, dizer que o sistema tera 2 func¢des, decomposicdo (detalhamento) de 1a
dessas funcoes em 4 sub-funcdes, 1 diagrama de arvore funcional, 1 diagrama do arranjo interno dessa funcao
decomposta, explicar a rastreabilidade entre as Atividades Operacionais e as Funcdes do Sistema (o que essas
funcdes resolvem no problema), criar uma maquina de estado do sistema §3 estados), 1 diagrama de
arquitetura, 1 diagrama de interface, descreva a troca que passa por uma interface no diagrama de classes,
proponha 4 regs e rastreie com as funcdes e propriedades desejadas, construa uma cadeia funcional para fazer
0 v?rificagéo de um requisito, e descreva com o diagrama de sequéncia os eventos ideiais que o sistema deve
realizar.

Formalized Needs m—) NOP

Systemic Intervention

Seed

Concept
Simulation

System Analysis

System Element Requirements —) ROP
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