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DIAGRAMS
class diagrams

Our goal:

e Build a system that satisfies our current
requirements (asap)

Build a system that will be easy to
maintain and adapt to future
requirements

UML Diagrams

e Graphical representation of a set of
objects

e used to visualize the system

e no complex system can be understood
in its entirety, diagrams permit focus on
aspects of the system

e make the system approachable

Modeling static parts of the system:
structural diagrams

e Class diagram: static design view

e object diagram: set of objects and their
relationships. Used to illustrate data
structures. Static snapshot of the
system.

e component diagram: set of components
and their relationships.

e deployment diagram: view of the
architecture

Modeling dynamic parts of system:
behavior diagrams

e Use case diagram

e sequence diagram: time ordering of
messages

e collaboration diagram:emp structural
organization

jon dial
e statechart diagram Interaction
e activity diagram: flow

grams

Class Diagrams

attributes & operations




Class Diagram

e picture of the classes, and the
associations between the classes, in the
system

What are classes

e A class describes a set of objects with
same behavior

e tangible things: book, copy, course
e roles: library member, student
e events: request to borrow a book

Noun identification

e technique to identify classes in our system
e underline all nouns and noun phrases
e discard candidates that are inappropriate:
redundant
vague: might be a problem in the use case
an event without state, behavior or identity
outside the scope of the system
something simple with no interesting behavior
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Owner scope (static)

e Specifies whether the feature appears in
each instance of the classifier or in all
instances

e modeled by underlining

Node

count : int
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Abstract, root, leaf classes

i Shape
e easlest to use stereotype @;uam’ oot}
| - Display()
- getld();
Abstract class
base class Circle
abstract operation ﬁ {leaf}

concrete operation
concrete class
leaf class

Interface

e A collection of operations that are used
to specify a service of a class or
component

e state the desired behavior of an
abstraction independent of an
implementation of the abstraction

Interface (cont)

e Every interface must have a unique name;
can be simple or path; can be modeled by a
circle with a name:

O O

ISpell Network::Router
e Supported by Java and Corba IDL
e Similar to ABC pattern
Interface (cont) Multiplicity

e May not include any attributes
e Can be rendered as a stereotyped class

<<interface>>

ISpell Abstract classes may
have data attributes but
checkSpell() Interfaces may not;

addToDict() thus, they are UML different
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e Can restrict class instances

1]
CommandProcessor \ -
Singleton class

Commands[2..*]+ multiplicity




Template classes

e Parameterized element in C++ and Ada:
slots for classes, objects and values

e each template defines a family of classes
e most commonly used for containers

Item
Table sizeiint « Table<Commands, 10>
\ Instance

template class

template parameters

Accessibility (visibility)

e prefix the name with:
+ means public
- means private
# means protected
e this notation applies to classes,
packages, subsystems
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Relationships

e Connections between classes
e 4 important OO relationships:

Example of 3 relationships

Window

®open()

Solose() | @Q __ mﬂﬁ@ ___________ Evoil
——
——1

®rnovel)

dependency > s
generalizaton — *opname()
association s ;ﬁ(
realization —
[Cmsmon]  [Goin] )
21 22
dependency Dependency
e change in one class may effect another
class that uses it; but not necessarily in e rere
reverse ®play0n (c: Channelyf------------------ -
e rendered as a dashed line directed to bl —
the thing being depended upon S
e indicates that one class uses another mes, but

class as an argument in the signature of
an operation
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Stereotypes

e Some stereotypes for dependency relationships:

(1) bind: source instantiates the target template using
the given parameters

(2) friend: source has special visibility granted by the
target

(3) derive: source may be computed from target
(4) instanceOf: source is instance of target
(5) instantiate: source creates instances of target

(6) use: semantics of the source depends on the
semantics of the public part of the target
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Bind stereotype

Item
Table | size:int

bind: ustomer, 1000)

CustomerTable

An implicit binding

CustomerTable<Customer, 1000)
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Friend steotype

List <<friend>> Listlterator
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Instance

e Instance & object are largely synonymous
e concrete manifestation of an abstraction

Named instance

g : Queue

Anonymous instance

Stereotyped instance

:Queue

<<exception>>
err : Overflow

Instance relation: stereotype

Student <<instance>>
Stu:Student
o name = “Jack”
name : string birthdate = “7/8/56"
birthdate : string gpa=4.0
gpa : float
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refine stereotype

Student <<refine>> Student

name : string
birthdate : string
gpa : float
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The Association Relationship

e Structural relationship

e objects of one thing are connected to
objects of another

e Navigation: unless otherwise specified,
navigation is bi-directional

e in some cases, may want to limit
navigation to one direction
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One-way navigation

4 adornments:
name, role,
multiplicity &
aggregation

1 passwd *
User Password

owner

Given a user, you may want to find his/her password;
but given a password, you don’t want to be able to
find the user!
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Aggregation

e Simple aggregation is conceptual;
distinguishes the whole from the part.

e Simple aggregation does not change the
meaning of navigation across the
association between whole & parts
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Composition

e Adds some important semantics to aggregation

e composition is a form of aggregation with strong
ownership; the whole owns it parts

e if a whole object is copied or deleted, its
composite parts are copied or deleted: navigation
goes from whole to part!

e in a composite aggregation, an object may be a
part of only one composite at a time.
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Aggregation vs. Composition

e In an aggregation, a part may be shared by
several wholes; e.g., in a house object, a wall
object may be shared by more than one room
object

e in composition, an object is part of only one
composite at a time: in a windowing system, a
Frame belongs to exactly one window

e In composition, the whole is responsible for
the disposition of the parts
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Composition vs. Aggregation

whole il
Window Reem
1%
part
*
Frame Wall

part part
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Composition

aggregation

Aggregation and composition are
Board special cases of association; thus,
association can always be used
1 instead of aggregation or composition
[ monitor | [ systerngox | [ mouse | | keynoarg
In C++: I ] I 1 I | I ]
Adggregation is like a reference or a pointer;
9 composition is like containing a value
Square I Chassis | } cPU } } Ram ! } Fan }
37 38
aggregation Generalization

Depatrment F'f‘
i —
—
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e Relationship between a general thing and
a more specific kind of that thing

e aka is-a or is-a-kind-of
e means that objects of the child may be

used anywhere the parent may appeatr,
but not in reverse!

e A child may inherit the attributes of the
parent
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Generalization

e A class may have 0 or more parents
e child w/ no parents is a base class
e a class with no children is a leaf

e a class with a single parent: single
inheritance

e a class with more than one parent uses
multiple inheritance
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Generalization

Shap
Rat Rose notation
for accessibility

I

Wrmove ()
Sragiz
Sdisplay

A

Rectangle | Circle Fataon

[ -m-r,| Epfoal uim-;,| BhList points.

Wudispliy )

]
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Associations link classes

e associations link class instances

e associations are often impl as pointers
e binary: relates a pair of classes

e indicates the sending of a message
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Can model associations as classes

User Jorkstation

Authorization
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Associations may have 4 adornments

The name adornment

e Name: describe the nature of the
relationship File Accessible by User
e role that a class plays in an association
e multiplicity - it's a structural relationship. -
s 7 . orks for Person
This indicates “how many” objects may Company
participate in the association
e aggregation: whole/part relationship. A
whole that consists of many parts
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Role Multiplicity
el e indicates the number of items involved
Company | Works for Person inan §s§00|at|on
employer  employee e must indicate the number at each end

Role name
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of the association

Book (I DS copy
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1\ Class diagram for Warary Application
Multiplicity : —
Stian )
. . | ::-";::Jb::::lall‘i
Pl T e
Company | 1 1..* | Person
employer  employee
.l () \';m
—)
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Tips

e Initially, don’t think about types of
relationships or adornments
e dwell with the model

e think about the present and the future
e remember the goal: Build a system!
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