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Analysis Workflow

m The aim of the analysis workflow is to produce the Analysis
Modéel.

m The Analysis Model focuses on what the system needs to do,
but leaves the details of Aow it will do it to the design
workflow.

m The Analysis Model defines and models:

Analysis classes - which model key concepts in the problem
domain.

Use case realizations - which illustrate how instances of
analysis classes can interact to realize system behavior
specified by a use case.
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Analysis Workflow: Phases and Activities

m Most of the work in the analysis workflow occurs toward the
end of the Inception phase and throughout the Elaboration

phase.

m The analysis workflow consists of the following activities:
Architectural analysis
Analyze a use case
Analyze a class
Analyze a package
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Analysis Modeling

m Rules of thumb:

expect about 50 to 100 analysis classes in the analysis model
of an average system

only include classes that model the vocabulary of the problem
domain

do not make implementation decisions
focus on classes and associations - minimize coupling

use inheritance where there is a natural hierarchy of
abstractions

keep it simple
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Objects

m Object: "A discrete entity with a well-defined boundary that
encapsulates state and behavior; an instance of a class."

m Objects are cohesive units that combine data and function.

= EncaBsuIatio_n - the data inside an object is hidden and can
only be manipulated by invoking one of the object's functions.
operations are specifications for object functions created in analysis

methods are implementations for object functions created in
implementation
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Objects: Features

m Every object has the following features:

Identity - its unique existence - you use object references to
uniquely refer to specific objects.

State - a meaningful set of attribute values and relationships
for the object at a point in time.

= Only those sets of attribute values and relationships that
constitute a semantically important distinction from other
possible sets constitute a state. For example, BankAccount
<I)b(j:ec’gI - balance< 0, state = Overdrawn; balance>0, state =
nCredit.

m State transition - the movement of an object from one
meaningful state to another.

Behavior - services that the object offers to other objects:
= modeled as a set of operations;
= invoking operations may generate a state transition.
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UML Object Notation

m No special symbols, punctuation marks, or abbreviations in

object/class names.
abiect !
Nl
\
ame [ 2 .
campartment L limsAccount :Account
- | accountNumber : String = "1234567"
sitribute = | owner : String = "Jim Arlow"
npariment ] balance : double = 300.00
il i sl Uit
Y Y ¥
ittrioute atinpute allribute
= L RAL=; 58:")- Vil
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Classes and UML Class Notation

m Class: "The descriptor for a set of objects that share the same
attributes, operations, methods, relationships, and behavior."

Sl shdnoins - g
; S name [ereotypt iagoed

i’ TS «entity» J
, ,’,[H . s » < BankAccount { author = Jim
partment | status = tested }
S " | -number : String F
moartment | -owner : String -

-balance : double = 0.0'

( r : String, theOwner : Strin
‘ +deposit( amount : double )
neratio | +withdraw( amount : double )

ompartmoent | | +@etNumber() : String slass scop
. +getOwner() : String peration
. |+getBalance() : double (underlined)
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Instantiate Relationship

m  You can show the instantiate relationship between a class and one of its
objects by using a dependency stereotyped as «instantiate»:

aI dependency relationship indicates that a change to the supplier affects the
client.

Account

number : String
owner : String
balance : double

withdraw()
. deposit) =,
«instantiate» «instantiate » «instantiate»

-
3

|iimsAccount :BankAccount| |fabsAccount:BankAccount ilasAccount:BankAccount

- number : "801" number ; "802" number : "803"
owner : "Jim" owner : "Fab" owner : "lla"
balance : 300.00 balance : 1000.00 balance : 310.00
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Visibility

Adornment  Visibility name

Semantics

Any element that can access the class can access any of its features with

Only operations within the class can access features with private

Only operations within the class, or within children of the class, can
access features with protected visibility

B Public visibility
public visibility
- Private visibility
visibility
= Protected visibility
~ Package visibility
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Anv element that is in the same package as the class, or in a nested
subpackage. can access any of its features with package visibility
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Type

Primitive type

i

Semantics

UML Integer

A whole number

UnlimitedNatural

A whole number >= 0
Infinity is shown as *

Boolean Can take the value true or false
String A sequence of characters
String literals are quoted, e.g., "Jim"
OCL Real A floating point number

m The Object Constraint Language (OCL) is a formal language for
expressing constraints in UML models.

m OCL defines standard operations for the UML primitive types (except
UnlimitedNatural) and adds a new type called Real.
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Attributes

visibility name : type [multiplicity] = initialValue

J

/

nangalory

PersonDetails

—name : String [2..7]
—address : String [3]
—emailAddress : String [0..1]

MUtipHCIly expression
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NE IS camposed of two Or mare Strngs

address 1S composad ol three Stnings

gmailAddress is composed of one Stning or null
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Operations: Signatures

yperation signature

visibility naz:z;e» direction parameterName : parameterType = defaultValue, ... ) : returnType
: s

"

—

parameter list

Operation (in pl:Integer, inout p2:Integer, out P3:Integer, return P4:Integer, return P5:Integer)

Canvas

drawCircle( origin: Point = Point( 0, 0 ), radius : Integer )
drawSquare( origin: Point = Point( 0, 0 ), size : Dimension )
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Scope

i

m Instance scope attributes and operations belong to or operate on specific

objects:

instance scope operations can access instance-scope and class-scope

operations/attributes;

m Class scope attributes and operations belong to or operate on the whole

class of objects:

class scope operations can only access other class scope operations.

BankAccount

-accountNumber : String -

// MLJ.m——Q—- : —

class scope 2~ reate
(underiined) \ +getAccountNumber : String
decr. n

Number : Sirin

-incrementCount()
1 +getCount() : int

=
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