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UML Class Diagram

In UML, a class is drawn as arectangle [
with three segments:
Modem The top segment has the class NAME.

rate

statis The middle segment holds class

settings ATTRIBUTES (fields).

transmit() The bottom segment holds the

receivel) OPERATIONS (methods).

status()

An Object is an Instance of a Class in Memory.

An Object has:
State: values of its attributes (fields)
Behavior: operations (methods)
Identity: unique instance ('this' - address in memory)
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Booch Class Diagram

) In Booch, a class is drawn as a dotted
T cloud with three segments:
¢ Modem The top segment has the class NAME.
; rate
i status § The middle segment holds class
settings | ATTRIBUTES (fields).
v, transmit(}
o recelve() The bottom segment holds the
\ status() OPERATIONS {methods).
'-H-.__.- q

An Object is an Instance of a Class in Memory.

An Object has:
State: values of its attributes (fields)
Behavior: operations {(methods)
Identity: unique instance ('this’ - address in memory)
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UML Class (Hierarchy) Diagram

Disk

VAN

Floppy Disk

Hard Disk

N

3.5" Floppy Disk

5.25" Floppy Disk

In UML, GENERALIZATION
(inheritance) is shown as a
child class pointing to its
parent class, using a directed
arrow.

These relationships are
HIERARCHICAL.

[

Disk Class Diagram
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Booch Class (Hierarchy) Diagram

L 1
UL In Booch, GENERALIZATION
(inheritance) is shown as a
child class pointing to its
parent class, using a directed
s Tt ST T e arrow.
.- Floppy Disk - - Hard -
" Disk. These relationships are
T o HIERARCHICAL.
-7 35" Floppy .- - 5.25" Floppy -~
Disk ; Disk___.___ i

Disk Class Diagram
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UML Class Diagram with Aggregation

Composition
F-14 Wheel by Vglue
1 3 (internal
1 containment)
F-14 Fighter Plane Class Diagram,
2 an example of Aggregation
Engine (Composition) with both external
and internal containment.
Composition The wheels are contained internally
by Reference (by Value); the engines are
(external contained externally (by Reference).
containment)
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Booch Class Diagram with Aggregation

-
- - .,
- B R —-
-

2 F-14 1 3 .~ -----""--._  Composition
':H & Wheel @ " . Wheel " by Value
& Engine | ‘. __.---=--- (internal
) containment)
- @1

F-14 Fighter Plane Class Diagram,
2. an example of Aggregation

E_ngine__?f (Composition) with both external

~- : and internal containment.

-

1 - = -
-
- -

Composition The wheels are contained internally
by Reference (by Value); the engines are
(external contained externally (by Reference).
containment)
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UML Class Diagram: Use-a, Has-a

Person Car The Association Link is used to diagram the
‘Use-A' relationship: "Person Use-A car”
A Person Use-A Car
<<@bstract=> Transmitter
Radar
| Radar Class Diagram [~
showing the 'Has-A’
C\ relationship:
Antenna
Radar aggregates (Has-A)
Transmitter, Antenna, and
Receiver, which its child
! class, "APG-66 Radar"” must
APG-66 Radar EEERIET also contain.

Radar Has-A Transmitter, Antenna, and Receiver
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Booch Class Diagram: Use-a, Has-a

- —_ - - - - =
x - - -

2 Person 1: - Car / [The Association Link is used to diagram the

-
-

N ot '‘Use-A’ relationship: "Person Use-A car”

A Person Use-A Car

-—— -~ - -
—— . P -

Transmitter -

- -
= -
-

, ==gbstract== )i ]
Cf Radar .——/ T emaen Radar Class Diagram

| " showing the 'Has-A’
relationship:

J— - -
- - -
-

- ‘Antenna Radar aggregates (Has-A)

--- Transmitter, Antenna, and
Receiver, which its child
~~~~~ class, "APG-66 Radar” must

PR

Receiver .’ also contain.
-'-,h _._F_.-'_"'—_II q
3 e Radar Has-A Transmitter, Antenna. and Receiver

Nick Leuci, O-O Software Engineering, UML & Booch Sample Drawings, page:



UML Class Diagram: Is-a for Has-a

Engine

Wheel

I\

Car

Engine

Wheel

Body

Incorrect "IS-A" Relationship

Body

0

Car

Correct "HAS-A" Relationship
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Booch Class Diagram: Is-a for Has-a

,:HEnglnef . Wheel . Body .
T R Incorrect "IS-A" Relationship
S Car /.
gl Wheel 7
JEnaie s e L2 27 Body
\ - Correct "HAS-A" Relationship
Car >
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UML Class Diagram: Memory

The Derived Class (aka child, or [

Base i '
subclass) always points to its Memory Layout

Base Class (aka parent or of the

A superclass). Derived Object

An instance of the Derived Class

Is-a has inside of it a memory segment

for its Base Class(es), as well as Base Segment
its own memory segment. The

Derived class definition always proscribes
the Memory Layout of an Object. Derived Segment

Generalization (Inheritance) and Memory
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Booch Class Diagram: Memory

The Derived Class (aka child, or
.~ Base subclass) always points to its ME“"*;?H';:WW
% 1} o EL?::IEII:::] (aka parent or Derived Object
o An instance of the Derived Class
Is-a has inside of it a memory segment Base Segment
forits Base Class(es), as well as
its own memory segment. The
Derived .° class definition always proscribes .
-~ 1 the Memory Layout of an Object. Derived Segment

Generalization (Inheritance) and Memory
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UML Class Diagram: Inheritance Tree

Shape

Ellipse

Rectangle

A\

Circle

/\

Square

[

Triangle

Shape Class
Design Hierarchy
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Booch Class Diagram: Inheritance Tree

Shape .
.. Ellipse .~ Rectangle .~ -~ Triangle
Shape Class
Design Hierarch
. Circle .. Square . g y
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UML Class Diagram: Memory

e I Savings Memory Layout
&customer_name : Text ™ )
&customer_address : Text” ccount
&branch_address : Text * customer_name
&id 1D -
&current_balance : Currency Text
&last_transaction : Date customer_address
Text™
Z} branch address
Text™
Savings _
&interest : Interest_Table ;g
1 current balance
Currency
1 last_transaction
Interest_Table
Date
Savings
Savings Account Class Inferest
Interest_Tahle
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Booch Class Diagram:

Jr Account

&customer_name : Text ™
7“ &customer_address ; Text™
&branch_address: Text * |
~- ®id D \

ﬁ;:*current_balance CCUrrency
&last_transactioni T Date-- -

n

- Savings .

-

‘.. ®interest: Interest_Table "

- \

Savings Account Class

Memory

Savings Memory Layout

Account

customer_name

Text*

customer_address

Text®

branch address

Text®

)

[

current_balance

Currency

last_transaction

Date

Savings

nterest

Interest_Table
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UML Class Diagram: Inheritance Tree
[ — Image File
&Balance
Swithdran) ®— [ Name
*deposit()
Savings Checking IRA
MoneyMarket ﬂfiﬂgﬁf lass
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Booch Class Diagram: Inheritance Tree

-
- -
-

! Tmar - -

! Account ;ﬂ//-]mage File
: &Balance
o Swithdrawd)
o ®depositfy )
'. S Name -

-

,iﬂSawngs 4 h Checking - o IRA -
T Account Class
-~ MoneyMarket .- Hierarchy
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UML Class Diagram: Inheritance Tree

<=ghstract==
File

S name

&path
type

File Exception

&length

Scopy()
®search()

*compare()

e

®display()

Image File Word Processor File Text File Binary File
WordPerfect MS Word
ﬂ V\ File Class
Hierarchy
WordPerfect 5.x WordPerfect 6.x
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Booch Class Diagram: Inheritance Tree

¢ <<abstract=>
File
%:ame
path
type .‘ " File Exception _
®length | - |
Scopy()
- ®search()
» ®compare() |
L _Sdisplay) S

-

L]
i

1 ¢

L]

L -

LS -

- -
= A=

- Image -

=" Binary '

"=, File_. ol Wor -~ o Text . File-—’
N froces_s_qr_Ellﬁ_\ ", File---
s Word - SO MS

q-q"‘l'HF-'gl'f_e.C—t—--'l _%x-._wprd"-r-"ll
T File Class
JETT— Hierarchy
.-~ WordPerfect - - b

-~ WordPerfect -
*-k" 5-}_‘_{_,—___.: _h-,H E_.xa_ﬁ___;
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UML Class Diagram: Composition

Circle Point
&center : Point & float
&r - Radius > &y float
®areal) 1 1 % coordinate()
Scircumferencel) % coordinate()

Circle Class Diagram
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Booch Class Diagram: Composition

- - - * - -

- - - - S

3 Circle 1 5 Point
r &center: Point o / &y float -
~.. ®r:Radius e ‘ Ry float
- %areal) N 1 - % coordinate() |

Seircurferencef)” Yy_coordinatef)

-
, - A e
'\-\.i_"- -

Circle Class Diagram
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Sequence (Interaction) Diagram

Circle(x, y, r):

: Circle

Point(x, y)

: Point

constructor's body

constructor's body

Circle Object Creation
Interaction (Sequence)

Diagram

Create a Circle Object

- Invoke Circle's

constructor

- Process Circle's
Initialiazation List

- Invoke Point's
constructor to initialize
center

- Process Point's
Initialization List

- Point's constructor body
code is executed.

- Finish Circle object's
Initialization List

- Execute Circle's
constructor body code.

[
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UML Class Diagram Inheritance Tree

Shape

A\

Circle Point
center : Point & float
&r Radius &y - float
®areal) -> % coordinate()
Scircumference() |1 1| % coordinate()

Shape-Circle Class Diagram
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Booch Class Diagram Inheritance Tree

. Shape b
R
Circle 4 Point
Scenter: Point r & - float
1 o 1 |
ﬂ?r; Radius e - ﬁ{ﬁw float '.
e areal) r 1 -~ _coordinatef)
-®circumference() .- ’\f cmrdmate(]

Shape-Circle Class Diagram
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Sequence (Interaction) Diagram

: Circle : Shape : Point
. Shape()
Circle(x,y, 1) : | Shape constructor's
o body code

.|

: Point(x, y) : :
: : Point
5 LI constructor's

body code

| Q

!

Circle : H
constructor's : :
; body code ! _ _ L _
: Circle Object Creation (with Shape)

Interaction (Sequence) Diagram
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UML Class Diagram Inheritance Tree

Shape
Circle Point Rectangle
&center : Point &y - float upper_left: Point
& Radius &y - float | lower_right: Point
®areal) > ®y_coordinatel) 2 1 Sareal)
*circumference()|1 1| % coordinate() *nerimeter()
Shape-Circle and Shape-Rectangle-Square Class Diagram Sqitre
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Booch Class Diagram Inheritance Tree

" Shape

Circle Point Rectangle
&center : Point  ,* a2 & - float X T &y Point
F ’ : pper_left: Point -
%r‘i Radius ! ..-H—-H% &y - float -—H.‘ &lower_right: Point
areal) x 1 "% coordinate) 2 1 T, Yareal) '

* ®circumference() -

- -

¥y coordinate(l - ' perimeter} .-’

Shape-Circle and Shape-Rectangle-Square Class Diagram i ‘ST” R
quare -
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Sequence (Interaction) Diagram

: Square : Rectangle : Shape : Point

Square(side) : H

j
H

I

|:' constructor's body

e

Point{x1, y1)

' constructor's body

"

Puint(jﬂ, ¥2)

)
U

. constructor's body

Uﬁ

|

Q

1 constructor's body

[Z

L

constructor's body E T

1
Sguare Object Creation fwith Shape)
Intoraction (Seguence) INIgQram
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State Transition Diagram

Setup

do: configure modem

do: init buffers

do: synchronize comms
Initialize Modem Stream ‘==

. - Idle

[buffer?ot empty ]

Transmitting
do: buffer out data

er empty]

\T Report() [ timeout ]/ set comm status
erminate()

-,

-

Termination

Receive() do: flush modem buffer

do: release phone line
State Transition S do: disable interrupt
('State Chart’) do: reset hardware
Diagram (aka Harel
Diagram) with -

guarded conditions. . .
Receiving
do: buffer in data Terminate()

Report() [ buffer overflow ]/ set comm status

-~

Modem State Transitions

Error
do: Log Error
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UML Object Message Diagram

3. Review 7. Lay Off
—= = : Manager
2: Design m 1: Work Assignment
: Engineer =

g

\ 6: Report Sales
4: Deliver Product

5: Sell
. Marketing | = ———— ]

: Customer

Software Development Group Object Collaboration (Interaction) Diagram
{ Moral: don't review your own work! }
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Booch Object Message Diagram

3: Review 7: Lay Off
I -

. : Manager
2: Design 1: Work Assignment

. -
: Engineer

/ 6: Report Sales

4: Deliver Product \

5: Sell
N
: Marketing m

Software Development Group Object Collaboration (Interaction) Diagram
{ Moral: don't review your own work! }
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Sequence (Interaction) Diagram

: Manager : Engineer : Marketing : Customer

. 1: Work Assignment .

2: Design

+ 3: Review

T

4: Deliver Product !

5: Sell

6. Repm:'t Sales

7: Lay Off

I
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