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Modeling a System's Logical Structure: f
Class Diagrams (Part 2)

Slides prepared by Marwah Alaofi
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- Announcement '

" # Class diagram is due in two weeks.

# The documentation will be due with sequence

B f-diagrams in week 14, make a start from now!




Relationships




I today s Workshop you 11
4 ‘ le ar ab out

. # Dependency relationships

B Association relationships
% Aggregation relationships
. # Composition relationships

# Generalization Relationship
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# Classes do not live separately—they work together using |

d1fferent types of relationships.

L A class can be a type of another class—generalization—
oritcan contam objects of another class in various ways
dependmg on how strong the relationship is between the

two classes S




Class A m==e=====3 ClassB

 #A dependency between two classes declares that a class needs to

know about another class to use objects of that class.

% You show a dependency between classes using a dashed line
*  with an arrow pointing from the dependent class (client) to the

| class that is used (supplier).

#Dependencies are typically read as e




Deendency Interpreta’aon m

.
class A

. U0 d methodi (B b
void method?2 ()

'-E1ther one of class B’s uses as a parameter toa method or as a loeal
linstance reference inside a method would be approprlate retlection
fiof a UML dependency relatlonshlp

7



A RS - i e A o i > oy - S : Pt h R D4 3 = o i S gl gl N e S T e B2 A WA O A -« L AR I e S S A e R R A e i e
S S oo =0 iy, P . - A ' ' . M X 3 T Y ok Wi P et A3 N TN N s o S = P W S A VR 'Y S R T T T
: b ¥ Je g LT i NS & : - - e e S A ot e e e A e R e B T oE Lo 3 MR T R, o i« e T e e T
- TEE . T T o ot : ~a A por e b P! o~ : . . Pl 5 7 I S e v N T L N AT R T e A TR S St ot e L A
¥ 3 cEre e e ey PR A heme o & : : T - e IRl e B AR s T, S AN = S
2pt ot o S e Vi B 3%y - et e . e T A - = Fuags 5 X e A S R R UK . X
Thy v n - . . - A e : el &7.%e A : . : - - Lr TN L AT =
" e, L ' S e - 1S WY - . . g . - . . 3 ! . - . -
y ot 8 8 - = o ! 2 - B 2 f . . - . -+ . . -
e - ~ v ST . <o . : Mo __ ‘ ; . ) A g 3 o > : NAAT A > p -
> - T > Y P, ’- - 2 - ~ - .l‘ | \ 3 .. 4 . P 'l <
. . - S T E - - 8 b B -
-] : v - : { : - i : : .
,
\

- 1mport B |
- public class A

{
publlc void methodl(B b)

R i/
,pub11C»v01d method2()
{ B tempB = new B(); //
~ #The weakest relationship between classes is a dependency

B -relat10nsh1p
A dependent class briefly interacts with the target class but |
jftyplcally doesn t retam a relat10nsh1p W1th it for any real length of i

~ time.




fDependency—Example ‘

N\
The Dependency Arrow

The Userlnterface 1% dependem‘ on the BlogEntry class because it wzll need :
tO ” ead the COntents Of a bl()g S entrzes t0 dlsplay them t0 the user. . - ‘ '  




Common Use of Dependency
'Relatrons}ups .

| o The dependencyrela’uonship is often used when you
have a class that is providing a set of general-purpose
utlhty functlons such as in ]ava S regular expression
 (java. util.regex) and mathematics (java.math)

packages.

= % Classes depend on the java. util. regex and
] ava math classes to use the ut111t1es that those Classes |

- offer




%Ass'ociation means that a class will actually contain a reference
to an object, or objects, of the other class in the form of an

| attribute.

#Association is shown using a simple line connecting two

classes.

.%Associatiohs are typically read as "...has a. .




Association Relationships

association

Class A Q name )Class B

association ends

HA c'(')'mple.teasso‘ciation definition is built with three parts: an association line
~ between .”'the classes and two association ends.
- #The 'as‘s"b‘c‘iétioh‘ line‘and A’it»s name define the identity and the purpbseef the
-.::.;:_relatlonshlp The assoc1at10n ends each deﬁne the rules about how the ob]ects

"lﬁ.of the classes at each end may part1c1pate




i Ssoc1at1on—Nam1ﬂg an
Assoc1at1on |

%The‘ﬁs‘ual.Way to name an association is with a verb or verb

.;%The name only needs to be somewhere in the middle of the
‘."'hne between the two Classes with a d1rect1ona1 md1cator to

:._ShOW the reader how to mterpret the meanmg of the assoc:latlon
- _ |
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| Class A Class B

#Navigability is often applied to an association relationship to
' describe which class contains the attribute that supports the

~ relationship.

 #You can explicitly forbid navigation from one class to another | |

by placing a small X on the association hne at the end of the

' vclass you can't nav1gate to




 Class A Class B

import B;
l public class A {
_private B Dbl;

import A;
public class B {
private A al; 2
~ public B getB() { public A getA() £ B
return bl; | return ol
:E @
= 1
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 Class A * Class B

1mport B

,vpubllC class A { public class B {
B private B bl; attributes

. public B getB() { operations
et bila s o X }




= e L o SRR PO ER ¥ e ook S RIS e S < T A~ agta ey gy
s A e e v T - - __V--\}J.,'_‘."., S W A AR v - N R EE e
At ; l.[' PNy 5] -;-"4‘«‘2'3- A A T _T“:...!__! SR Lok T
R ity ¢ : , AR Y S o2t oty Sy ar M o T § i e s et
e . ot TR ~ie o « S Tlhe 3N SIS S P ST e G
4 4 A = 3 . . . - Ry - v
ey dn 1. - £ QAR R ) P e
= T AN otk v - % X et =05
e . prls g TRl R SR AL 3
e B f : ” > s 3
"": s . N : 5 y ) ’
T3 . vl . ot A v = .
S - v - \ - AL e = -
s T ERR c - ARy
e Tt - - sy \ s
. l}.a \ y - =% .A -
= 2 : . A
] \ : ( C t - . ;l - .

— s import A;
- public class A { public class B {
B Attributes private A al;
~ Operations public A getA() {
3 - - return al;




s SC o ci at1on—Mu1t1p 11 c1t i
a Attr 1bute Name_

| # Place the attr1bute name at the end of the assoc1at1on lme and

f next to the class that it describes.

# You Cahexpress how many instances of a particular class are
. mvolved in a relationship. If you don't specify a value, a

_‘multlphc:lty of 1 is assumed




Association Example

‘PUb;iC Class BngA¢CQunt.{ ‘pUbliéAciéssiﬁlogEntry'
P e ~ //Attributes and Methods
private BlogEntry[] entries; declared here ...

- = g

1 has > &

BlogA ,




— e ey -

Another Example

- A tweet has unknown number of comments.




Inline or by Association?!

#Use inline attrlbutes for small thmgs such as dates or Booleans -

i —in general Value types

#HUse attribute by associations for more significant classes, such

as;Bl"()gAcCount, Customer, Student..etc.




Aggregation Relationships

# A special case of association that models a whole-part relatlonshlp between

~an aggregate (the Whole) and its parts.

-» It-1_s u_sed tlo mdlcate that a Class» actually "Owns but may share objects of

- another CIas_S'. Aggregations are usually read as "...0wns A

| ‘%Aggregatlon is shown by usmg an empty dlamond arrowhead next to the

= owmng class
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gregation Relationsh

=3

“aggregation has no semantics beyond that of a regular

association. It is, as Jim Rumbaugh puts it, a modeling

placebo. People can, and do, use it - but there are no standard

meanings for it. So if you see it, you should inquire as to what
. the author means by it. I would advise not using it yourself

| without some form of explanation” -Martine Fowler.




| # A strong form of aggregation.

# It is a whole-part relationship between a composite (the
~whole) and its parts, in which the parts must belong only to
one whole and the whole is respon81ble for creating and

destroymg its parts when it created or destroyed.

| WComposmon is shown using a filled diamond attached to

-"‘.the class that represents the Whole




omposmon Relat1onsh1ps_ G
Examples -‘ -




Composmon Relatlons}ups_
Another EXample

Composition L
Diamond

Introduction




Generalization Relationships

‘% In UML, the generahzatlon arrow is used to show that a class

isa type of another class

-url: URL
+ getURL() : URL

BlogAccount
- entries : BlogEntry[*] - entries : WikiEntry[*]

i addEntry(entrz : BlogEntry) : void + addEntry(entry : WikiEntry) : void
3 getEntnes() ntry + getEntries() : Entry(]
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