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Abstract classes

m No-oneis ,just a person®. Everyone is either a student, or a
professor, or ...

H An abstract class is one that cannot be instantiated.

m It only serves to define all attributes and behaviours that all
subclasses (or their instances) have in common.

..... Parson

..... Classname

..... _SSH:Etring e e e e ..

..... -name:sting | jn italics! L

[-] ARtibutes

§
Professor ::
-fmajar:String I

title:String -degree:String -
-departrment String W £ Coemtions I

| +addSection:void :

+agreaToTeachyvoid |- . . . || *dropSectionvaid "
.+« + | +isEnralledinchonlean |
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GENERALIZATION — COVERAGE

overlapping - a superclass object can be a member of more than one

Player Subclass

{overlapping}

Player

AN

Tennis

Soccer

disjoint - a superclass object is a member of at most one subclass

Person

{disjoint}

Person

AN

Male

(from http://course.cs.ust.hk/comp211/2002Spring/ Slides/0200Modeling.ppt)

Female
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GENERALIZATION — COVERAGE (cont’d)

complete - all superclass objects are also members of some subclass

University University
Student Student

{complete}

Undergrad

Undergrad Postgrad

incomplete - some superclass object is not a member of any subclass

Tree

- {incomplete}

Tree

Oak Elm Birch

(from http://course.cs.ust.hk/comp211/2002Spring/ Slides/0200Modeling.ppt)
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GENERALIZATION — COVERAGE (cont’d)

overlapping, incomplete

Player

Player
AN

{overlapping, incomplete}

Tennis Soccer

overlapping, complete

Course Course

AN

{overlapping, complete}

UG PG

(from http://course.cs.ust.hk/comp211/2002Spring/ Slides/0200Modeling.ppt)
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GENERALIZATION — COVERAGE (cont’d)

disjoint, complete

. . University
University Student

- Student AN

= {disjoint, complete}

&0

S

>

=

5 Undergrad Postgrad

disjoint, incomplete
Tree
AN
’ {disjoint, incomplete}

Tree

Oak Elm Birch

(from http://course.cs.ust.hk/comp211/2002Spring/ Slides/0200Modeling.ppt)
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Multiple inheritance

Universitylfermber | -

-55hn:5tring
-name:string

Student

-majar: String
-degree:5tring

+addSectionvoid
+drop3ection:vaid
+isEnrolledin:boolean

Professor

-title: String
-department.String

+agreeToTeachvaid

Flesearch-assistant

-FPhDProject:String

Not supported in Java!
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Roles in a structural relation

Section
-sectionMaozint
-dayOfveelk char
-timeOfDay: String
Professor -semester String
-roarm:String
-title: String -seatingCapacityint
-department. String
+enrollint
+agreeToTeachyvaid +drop:haalean
_ +postGradehoolean
1| instructar. - +confirmSeatavailahilityboolean
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A program with just one solution space class (the one
holding the main method)

Qliiiiiiiin i /H\Theprogram‘sclass

.................. Mirs‘tnemuprugram .
B o structure as a UML
5 L classdiagram
ZZZIZZZZIZZZIZZZIZ—“‘maiﬂiWi'ﬂ
¥ i‘ﬁlﬁZZZZZZZZZZZZZZZ..............ZZZ ThesimplestJavaprogram
dltor m 1 file:
B |58 |=lEl 2 |=e % = =08 o MyFirstDemoProgram.ja
1 va
2 ] ]
3 ® which contains 1 class:
g Ipublic class MyFirstDemoProgram | MyFirstDemoProgram
9 ] public static wolid main(3tring[] args) {
10 Avstem. out.println(“Hello World™) ; . .
0 ® which con.talns 1
12 ) method: main
13 i
14 ® which contains 1

command: print ,,Hello
World“ to the screen
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A program with one solution space class and one
domain space class

| MySecondDemoProgram |, . . . . . Student

...... -name:string

| +main-void S Student
. e +5tuden
Main purpose e e e e e | rdiveMameToStudentvoid

of this program: LoD HindNameF orstudent String

m Show simple methods for a user-defined class (Student
with attribute name, which can be set or retrieved)

Show simple interaction between two classes

Show differences in the Java treatment between

e Simple datatypes (integer numbers int as an example; these
are not classes in Java)

e The datatype string, which is a standard SDK class (i.e.,
some simplifications are provided for handling this datatype)

e A typical user-defined datatype (a class)
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Demo program #2: Java source code of Sstudent

public class Student '

private String name; // the attribute

name = Il;

}

public String findNameForStudent () {

return name;

public Student() { // a constructor
//
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Demo program #2: Java source code of the “driver”
class (1)

public class MySecondDemoProgram {
public static void main (String[] args) {

System.out.println("First message") ;

int i;

i = 4;

System.out.println("The variable i is first: " + i);
i =1+ 3;

System.out.println("The variable i is now: " + 1i);

String x;

X = "One word";

System.out.println("The variable x is first: " + x);
X = X + " another word";

System.out.println("The variable x is now: " + X);
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Demo program #2: Java source code of the “driver”
class (2)

(repeated from previous slide)
String x;

X = "One word";

System.out.println("The variable x is first: " + x);
X = X + " another word";

System.out.println("The variable x is now: " + X);

Student s = new Student () ;
s.giveNameToStudent ("Alberta") ;
String nn = new String() ;

nn = s.findNameForStudent () ;

System.out.println("The student is called " + nn);
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Demo program #2: output

First message

The student is called Alberta
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Compiling and running a Java application: From the
command line

®m From the command line (MS DOS window or Unix shell):
compile the program

% javac MyProgram.java
This generates the file MyProgram.class. Then run it:

% java MyProgram [optional command line arguments]
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UML = Java: Classes with attributes and operations
(called “methods” in Java) i oo

il [F] Attributes

- | -majaratring

M -degres:String

‘M -] oeEbors ——————@

N +addSectionvoid :

+dropSectionvoid ’
|
|

public class Student {

private String major;

private String degree;
- | +isEnrolledin:boolean -

- = = = — — - - - -

Py S—— ]

public void addSection(Section s) {.

}

public void dropSection(Section s) {

}

public boolean isEnrolledIn(Section s) {

}
) Attributes can be put

before or after methods;

most programmers put them first.
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UML = Java: Inheritance

public class Student extends Person {

//
}

public class Professor extends Person {

//

..... Person

----- -55n:5tring

_____ -name: string

Professor

-title: String
-deparment String

+agreeToTeachyvoid

[-] ARtibutes
-fmajar:String
-degree:5tring

+addSection:void
+dropSection:vaid
+isEnrolledin:boolean




UML = Java: Structural relations — one-to-one

Student

o ] L -majar:atring
m Associations, aggregations, and compositions -degree:String

must be implemented as attributes in a Java class.

+addSectionyoid
. . . +dropSectionyvoid
m An attribute is needed whenever an object of one | +isEnmliedinoniean

class needs to access its ,,partner” object of . . .. Ny
the other class. ... Mnalftaing | |

Example: the maintains association = .
ranscript

m If student objects need to access their
corresponding Transcript objects, adldverifg.fCDmpletiDn:hnnlean

private Transcript transcript;
to the student class

m If Transcript objects need to access their corresponding
Student objects, add

private Student studentOwner; tothe Transcript class
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UML =» Java: Structural relations — x-to-many (1)

m But what if the relation is one-to-many or many-to-many?

m Example: the attends association between Student and
Section

m Solution: use a collection type, e.g.
® aVector

® a Hashtable

m (both in the package java.util)
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UML = Java: Structural relations — x-to-many (2)

R R Section e

s csectionMotin

Zf;;;;;;;;;;;;;jﬁZZZZZZZZ-dwammmmhm

X | Student :: Co o T HtimeOfDay:String

|| [l Attdutes ——————4 0T -zemester:String

- -Majorsting L | -room:Sting

- | -degree:sString p0E - 0.* |-seatingCapacityint

W £ Cerations I aftends

: +addSectionvoid o e +enrollint

| +dropSectionvoid L. ... .| +drophoolean

| . . .

| +isEnrolledin:bhoolean 'L | +postGradehoolean

e === 1 = +confirmSeattvailability:boole
..................... —

m If Student objects need to access their
corresponding Section objects, we can add

private Vector attends; to the student class

m If section objects need to access their corresponding
Student objects, we can add this to the Section class:

private Hashtable enrolledStudents;
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UML = Java: Association classes and n-ary
associations

m Java cannot represent association classes or n-ary
associations directly

m So while they help to create a better and less cluttered UML
diagram, they have to be broken up into binary associations
for translation into Java!

m An example is the class TranscriptEntry, which turns from
an association class of the association attends to a class
which has one association with the Student class and one
with the Section class.
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Overview (for more detail, see
http://www.togethersoft.com )

All UML diagrams can be drawn with any drawing program

The correspondence UML diagram element — Java code
element is not always unique and must be learned anyway.

Still, tools can be helpful in supporting software and
program design.

Together is a tool that supports the design of UML diagrams
It generates Java code from class diagrams and vice versa
Like every tool, it has advantages and disadvantages

The major disadvantages are
e Handling is not 100% trivial

e Some specifics are not 100% UML as found in textbooks (e.g.,
it differs from the UML used in the books used for this lecture)

e Tool behaviour requires some reflection to be understood
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A screenshot of the Together software in action

Together 6 -- untitledl
File
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Editor 0 O x
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16 =l public boolean isEnrolledInifection =) { -
client cardinality |III..* 17 ) |
client qualifier 18
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zZ0 private String degree; A
=upplier cardinality |III..* 21
SLIFIFI"EI’ qualifier 22 /,{-,{- .........................................................................
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UML and Java in Together: a program with just one
solution space class (the one holding the main method)

QZZZZZZZZ'ZZZZZZZZZ """""" [Z'\ThesameasaUML

.................. Mirs‘tnemuprugram .
=SSR RS .- class diagram

= +mainvoid
.................. Fimalnyola

iq.| ................................. The simplest Java program

/zdnm‘\ = 1 file:
= | s}\ S R ==l EEE = =H.® 2 MyFirstDemoProgram.ja
Details ;
hidden s * ........................................... ® which contains 1 class:
A" g u.blin:: n:.l..ass H}*l.?'irstqli.ilemnli'l.:ugram.{ MyFirstDemoProgram

=l public static wolid main(3tring[] args) {

Avstem. out.println(“Hello World™) ;

¥ A% Generdted by Together #7 va

detail 10 m which contains 1

11 A Bvstem. out.printlnfargs o]l
shown } method: main
13 K
14 m which contains 1

command: print ,,Hello
World“ to the screen
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UML and Java in Together: a program with one solution
space class and one domain space class

| MySecondDemoProgram

| +main:vaid

-name:string

+5tudent
+iverameToStudentvoid .
+findrkameForStudent:String |-
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Compiling and running a Java application: From within
Together

m F9 (or “Run”) compiles and runs the program.
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Demo program #2: output on the Together “command
line”

The JDK is the one that is

»really“ running the Java program
C:\jdk1l.3.1 O0l\bin\javaw -classpath
C:\TogetherSoft\Together6.0.1l\out\classes\MySecondD
emoProgram; C: \TogetherSoft\Together6.0.1\1lib\javax.
jar;

... (not shown): compilation ...

First message

The variable i is first: 4

The variable i is now: 7

The variable x is first: One word

The variable x is now: One word another word

The student is called Alberta

191



The UML class diagram of a Student Registration
System (with attributes and operations)

Farson

& [T

Fralessar

Lithe
e o trment

agresTaTeach()

1

mamiaErs

Swdent

major
deqras

i

-

C o s

cour sefo
cour 5l armes
credits

wysheed Lle Sectiond}
andd Fraraquisi vl
s Frereguisites()

offerad &5

Sention

addSection)
dropSectiani)
isEnralledinf

1

|
y

s tiono
diayOMeek
r.'l11EDI'Da:|r

rooim
seatingCapasity

TranscriptEntry

grade

enralif}

drop()
postGraded
oanlirmS aal Availabili Ly}

&

Transe ript

werifyCoain pl eticanl)

Sehedule MClansas

ERMEEIET

(adapted from Barker, p. 377)
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The Together UML class diagram A: the one that
corresponds most closely to the original SRS diagram

Section

-sectiontoint
-dayofdeekchar
-timeOfay: String
-semester:String
-roarString
-seatingCapacityint

Course

-coursemo:String
-courseMame:String
-credits:douhle

0.* 1

+enrollint

+drop:hoolean
+postGrade:boolean
+ronfirmSeativailabilityboolean

offered as=H

o.*

Person
-ssniString
-name: String
JF \ Student
Professor
-majar: String
-title:String -degres String TranscriptEntry
-department:String attends
+addSectionyvoid
+agreeToTeachvoid +dropSection:void
+isEnrolledin:boolean
1
1
maintains
1
Transcript

wetifyCompletion:baalean

teaches

+scheduleSection:Section

+addPrerequisite:void

+hasPrerequisites:boolean

0.*

nrerequisites

ScheduleOfClasses

-semester:String
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The Together UML class diagram B: The one that splits
up an association class into two binary associations

Person

-ssniString
-name: String

7

‘(\

Professor

Student

-title: String
-department: String

-majar: String
-degree: String

0.* 0.*

Section

+agreeToTeach:yvoid

1

maintains

+addSection:void
+dropSectionyvoid

+igsEnrolledin:boolean

Transcript

+yerifCompletion:boolean

teaches

1

BArMs grade

0.*

e

attends

assions aradg
0.*

-sectiontoint
-dayofdeekchar
-timeOfay: String
-semester:String
-roarString
-seatingCapacityint

Course

-coursemo:String
-courseMame:String
-credits:douhle

0.* 1

+enrollint

+drop:hoolean
+postGrade:boolean
+ronfirmSeativailabilityboolean

offered ag =

TranscriptEntry

-grade:String

o.*

+scheduleSection:Section

+addPrerequisite:void

+hasPrerequisites:boolean

0.*

nrerequisites

ScheduleOfClasses

-semester:String
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UML = Java: Relation conversion by Together — some
things are done automatically ...

m Together distinguishes between a relation‘s client and
supplier classes.

m This holds for associations, aggregations, and compositions.

m In the client Java class, it automatically generates an
attribute for the relation:

public class Student { // ...
/**
* @label maintains
* @clientCardinality 1
* @supplierCardinality 1
*/

private Transcript lnkTranscript;}

B The programmer can rename this attribute with a more
useful name like transcript.
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UML = Java: Relation conversion by Together — ... but
this may not be enough

-majorstring
-dedres: 5tring

+addSection:yvoid
+dropSectionwoid -} 0 0 0 0
+isEnralledin:booleany- - - - - - - - - -

Section

-sectionMoint
-dayOfteekchar
-timeOfDay: 5tring
-semesterString
-roam:String
-seatingCapacityint

+enrollint
+drophoolean
+postGrade:boolean

+ronfirmSeativailability:boolean

TranscriptEntry

S -grade:String

Each of these 2
associations needs

at least an attribute
iIn TranscriptEntry.

If TranscriptEntry
is the client class

of the association

in Together, the
following two
attributes are gener-
ated automatically:

private Student 1lnkStudent;

But: We may also need access
(=» attributes) in the reverse direction],,



UML = Java: Relation conversion by Together — take
care with x-to-many relations!

TranscriptEntry |

Transcript

-grade:String

+yerifyCompletion:boolean |~

m To generate this direction of the part-whole relation, the
Transcript class (the whole) must be the aggregation‘s client

m Together then produces:

public class Transcript {

/] ...

private TranscriptEntry lnkTranscriptEntry; }

B This needs to be corrected by hand in two respects:
e The type of this attribute must be a collection!

e Alink from the TranscriptEntry may need to be added
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Using the data dictionary in Together

Together b -- untitled1 =] E3
s Filz  Edit Search  Yieww Project Run Deploy Toolz  Help
HREaES| s AR M EEE DB ] 0 %R | @ workspace: [united v
Explarer {8 O = | |Designer 0 O x
oO|w|d|a|=g| | B | 4= =5 E |
& | 4] | Bf | BE "'f' 2 cdefault=
= BH untitled Q,
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ScheduleOfClazses C ] d
Section Eis L | B At
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: 00 Pi) |
Editor H O x
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2 B
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& Hpublic clasz 3ection {
7 = public int enroll(3tudent =) |
g '
9
10 = public hoolean drop(Student s) § —
-
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ey gy rgle] wnvith excternal chanoes: . ||. Cancel || | | In=zert | | Ln B | | Col: 1 |J




Specifics of Together

m Operations are shown without parentheses and without their
signature

,»+* indicates a public attribute/operation, ,,-“ a private one
Association classes are only partially supported.
Constructor(s) are shown like other operations.

Structural relations have a ,,supplier” and a ,,client” class.

Whenever there is a ,,get” and/or a ,,set”“ method associated
with an attribute, Together treats this attribute as a
»property”, and the operation(s) are not shown in the class
diagram.
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The Together UML class diagram C: the one that
corresponds to the SRS Java source code

[:'j Person

+Person
+Person

+displayvoid

narne:string
ssn:atring

+oSting: Siing =]

Professor

-title: String
-department: String
-teachesMector

+agreeToTeachvoid

)

Student

-attendsvector

+5tudent

+5tudent
+displayvoid
+printTranscriptyoid
+toString: String
+addSection:void
+dropSection:void
+isEnrolledin:boolean
+isCurrentlyEnrolledIinSimilar:bi
+dizplayCourseSchedulevoid

majorString

degree:String

transcript Transcript
enrolledSections:Enumeration

1

rmaintains

[:'j Section

-sactionMocint
-dayOfeek char

-timeOfDay: String
-semesterString

-room:String
-representedCourse Course
-offeredin:ScheduledfClasses
-instructor:Professar
-enrolledStudents:Hashtable
-assighedGrades:Hashtable
+5UCCESSFULLY_ENROLLEDS

fredass

+SECTION FULL:int
+PREREG_MOT_SATISFIEC Nt

+PREVIOUSLY EMROLLED:int

+enrollint
+drop:hoolean
+postGrade:boolean
+eonfirmSeatfvailability boolean
+getrepresentedCourse:Coursg

|:':| Course

-coursekocstring
-courserlame: String
-credits;double
-prerequisitesMector
-offeredAsSection’vector

+scheduleSection:Sectian
+addPrerequisite:vaid

+hasPrerequisites:boolean

prerequisites:Enumeration

ScheduleOrClasses

-semester:String

seatingCapacity:int

1

Transcript

TranscriptEntry

-transcriptEntries Vector
-studentOwner:Student

-grade:String
-student.Student
-section:Section
-transcript Transcript

+yerifyCompletion:hoolean

+TranscriptEntry
+validateGrade:hoolean
+passingGrade:hoolean

-sectionsOffered:Hashtable

+addSection:vaid

SRS Driver

+gcheduledfClasses:ScheduleOfi]

+faculty:vector
+studentBodyVector

+roursecatalogvector

+mainvaid
+reportStatusvoid
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The Together UML class diagram C: One-to-many
associations are shown as (1 or) 2 attributes & 1 arrow

[:'j Person I:':l

Student

+Person

-attendsvector

+Person

+oSting: Siing =]
+displayvoid

narne:string
ssn:atring

+5tudent

+5tudent
+displayvoid
+printTranscriptyoid
+toString: String
+addSection:void
+dropSection:void
+isEnrolledin:boolean
+isCurrentlyEnrolledIinSimilar:bi

+displayCourseSchedulevoid

Professor

-title: String

majorString
degree:String

transcript Transcript
enrolledSections:Enumeration

-department:Strin

-teachesMector

+agreeToTeachvoid

=]

Section

|:':| Course

-sectionMoint

-dayOfeek char -courseMarme: String
-timeOfDay: String -credits double

-semester String - rerequisites Vector

- oo String frodas -offeredAsSectionectar |

-courseMo:String

-representedCourse Course
P—

-offeredin:ScheduledfClasses

-instructor:Frofessar

-enrolledsiudents:Hashtable
-assinedGrades Hashtable
FolL U ESarF LT _ENEULLELS

+SECTION FULL:int
+PREREG_MOT_SATISFIEC:int

+scheduleSection:Section
+addPrerequisite:vaid
+hasPrerequisites:boolean

prerequisites:Enumeration

+PREVIOUSLY EMROLLED:int

+enrollint
+drop:hoolean
+postGrade:boolean
+eonfirmSeatfvailabilityboolear
+getrepresentedCourse Cours g

ScheduleOrClasses

-,sekster:atring

seatingCapacity:int

1

Transcript

TranscriptEntry

-studentOwner:Student

+yerifyCompletion:hoolean

-transcrint Transcript

+TranscriptEntry
+validateGrade:hoolean

+passingGrade:hoolean

—sectinnsOﬁered:Hashtable'

+addSection:vaid

SRS Driver

+gcheduledfClasses:ScheduleOfi]

+faculty:vector
+studentBodyVector

+roursecatalogvector

+mainvaid
+reportStatusvoid
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The Together UML class diagram C: One-to-one
associations are shown as (1 or) 2 attributes & 2 arrows

[:'j Person
+Person
+Person
+displayvoid

narne:string
ssn:atring

+5tudent
+oSting: Siing =]

Professor

-title: String
-department: String
-teachesMector

+agreeToTeachvoid

(- Student

-attendsvector

+5tudent
+displayvoid
+printTranscriptyoid
+toString: String
+addSection:void
+dropSection:void
+isEnrolledin:boolean
+isCurrentlyEnrolledIinSimilar:bi
+displayCourseSchedulevoid

majarstring

degree:String
| transcript Transcript
knrn:uIIedBectinns:Enumeratinn

1

rmaintains

[:'j Section

-sactionMocint
-dayOfeek char

-timeOfDay: String
-semesterString

-room:String
-representedCourse Course
-offeredin:ScheduledfClasses
-instructor:Professar
-enrolledStudents:Hashtable
-assighedGrades:Hashtable
+5UCCESSFULLY_ENROLLEDS

fredass

+SECTION FULL:int
+PREREG_MOT_SATISFIEC Nt

+PREVIOUSLY EMROLLED:int

+enrollint
+drop:hoolean
+postGrade:boolean
+eonfirmSeatfvailability boolean
+getrepresentedCourse:Coursg

|:':| Course

-coursekocstring
-courserlame: String
-credits;double
-prerequisitesMector
-offeredAsSection’vector

+scheduleSection:Sectian
+addPrerequisite:vaid

+hasPrerequisites:boolean

prerequisites:Enumeration

ScheduleOrClasses

-semester:String

seatingCapacity:int

1

Transcript

TranscriptEntry

-transcriptEntries Vectar
-studentOwner:Student

+yerifyCompletion:hoolean

-grade:String
-student.Student
-section:Section
-transcript Transcript

+TranscriptEntry
+validateGrade:hoolean
+passingGrade:hoolean

-sectionsOffered:Hashtable

+addSection:vaid

SRS Driver

+gcheduledfClasses:ScheduleOfi]

+faculty:vector
+studentBodyVector

+roursecatalogvector

+mainvaid
+reportStatusvoid
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The Together UML class diagram C: Many-to-many
associations are shown as 2 attributes & no arrows

Parson Section Course
l:l:'— (- Student = =
_ -sactionMocint -courseMoisting
‘Persan _attends:Vector -dayOtieek char -courseName:String
+Person Student -timeOfDay: String -credits;double
+5tuden s o
iy [ -semesterString -prerequisites Vector
:;O.SE'THQ,"S?E”Q +S.tudent ) -room:String fredas= -offeredAsSectionVector
SRyl +d|.5play:w:||d. o -representedCourse Course
narme:String +pr|nt'.l'ra.nsc.r|pt.w:||d -offeredin:ScheduleOfClasses +scheduleSection:Sectian
ssn'Bfring +t|:|5tr|ng..5trl.ng. -instructorProfessar +addPrerequisite:vaid
' +addEect||.:|n.x.fD|.d -enrolledstudents:Hashtable +hasPrerequisites:boolean
+!:irnp89ctmn:vn|d -asslgnedGrades Hashtable
+isEnrolledinboolean +SUCCESSFULLY_ENROLLED prerequisites:Enumeration
+isCurrentlvEnrolledinSimilarbg +SECTION FULLint
+dizplayCourseSchedulevoid +PREREQ MOT éATIBFIED'int
) ) +PREVIOUSLY ENROLLED:Int
majorString
degree:String +enrollint
Professor transcript Transcript +drop-hoalean
et enrolledSections: Enumeration +postGrade-bonlean ScheduleOfClasses
:cliee.artrrlﬂrr:gnt'atrin ] +eonfirmSeatfvailability boolean _

. o g +getrepresentedCourse Course -semesterString
-teachesVectar -sectionsOffered: Hashtahle
+agreeToTeachvoid p\ rmaintains seatingCapacityint vaddSectionyoid

il | T

Another peculiarity of Together:
 attends is an attribute: a Vector that holds the attended Sections

s getenrolledSections is a method that returns these Sections

* because of the name of this method, Together treats ,,enrolledSections*

as a property in the\UML class diagram, and does nc|>t slhow the methoztg3




Effect of renaming link variables generated by Together
in the implementation of an associations’ client class

[:'j Person

+Person
+Person

+displayvoid

narne:string
ssn:atring

+oSting: Siing =]

Professor -

-title: String
-department: String
-teachesMector

+agreeToTeachvoid

)

- . Section I:':l Course

-sectionMoint -courseMo:String

-aftendsector -dayOfweek char -courseMarne:String
-timeOfDay: String = -Credits:douhle

+5tudent -semester:String - rerequisitesMector

+Student -roarn: String predas fleredAsSectionvector

+displaywoid et -representedCourse:Course | —

+printTranscriptvoid -offeredin:ScheduleOfClasses +scheduleSection:Section

+oString:String -instructorProfessor +addPrerequisitavaid

+addSectionvoid -enrolledStudents:Hashtakle +hasPrerequisites:hoolean

+dropSection:void

+isEnrolledin:boolean
+isCurrentlyEnrolledIinSimilar:bi
+displayCourseSchedulevoid

Section was the client class of the
association offered as.

majorString
degree:String

transcript Transcript
enrolledSections:Enumeration

=> Its implementation obtained a variable
Course lnkCourse.

This was renamed representedCourse.

The association label remains in the diagram!
Similarly, student was the client class of the
association maintains. The variable

rmaintains

A
N
1

Transcript

Transcript lnkTranscript was renamed

-studentCuwner:Studer

-transcriptEntries

transcript.

All other generated link variables were
replaced by collection-type variables (e.g., in

+yerifyCompletion:hoc

Student: Section lnkSection = Vector
attends ). These disappear from the diagram




