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Implements
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winterfaces
Employee
getldp

getName(
getBoss(

getSalary()
#,,*Lfg% S

Programmer

QATester

n7on

getPreferredLanguage()

Manager

preferredLanguage : Language

<—

wenumerations
Language
C
CPP
Java
Python
Ruby

employees : List<Employee=
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| wage : double
preferredLanguage : Language
name : String

id: int

boss : Manager

| getPerBugBonusg

wage - double
bugsFound : int
perBugBonus . double

name : Siring
id: int
boss : Manager

Programmer QATester Manager
getld() getd( getld(
getName( getName( getMame(
getBoss) getBoss) getBoss()
getSalary() getSalary() getSalary()
getPreferredLanguagea() getBugsFound() getEmployees(

employeeFactor : double
employees : List<Employee=
name : String

id : int

boss : Manager
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«interface»
Employee
getld( .
getName(
getBoss)
= VA NS -
B | e
Programmer QATester Manager
getld() getld( getld(
getName( getName( getName(
getBoss) getBoss) getBoss(
getSalary() getSalary() getSalary()
getPreferredLanguage() getBugsFound() getEmployees( ":1:"_
wage : double getPerBugBonus) employeeFactor: double
preferredLanguage : Languag | wage : double <> employees : List<Employee=
name : String bugsFound : int “1 | hame - String
id: int perBugBonus : double id: int
boss : Manager name : String boss : Manager
id : int

? boss : Manager
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«interface»
Duplicate Code Employee
getld)) .
getNameqp
getBoss)
i v N S
== | e
Programmer QATester Manager
getld( getld( getld(
getName( getName( getName(
getBoss) getBoss) getBoss)
getSalary() getSalary() getSalary()
getPreferredLanguage() getBugsFound() getE mployees( {f’_
wage : double getPerBugBonust | employeeFactor: double
preferredLanguage : Languag | wage : double g employees : List<Employee:
name : String bugsFound : int *1 1 hame. String
id : int perBuaBonus - double id : int
boss : Manager name : String boss : Manager
N id : int
Q boss : Manager




extends

Programmer

getSalary()
getPreferredLanguagel)

wage : double
preferredLanguage : Langu;
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wirterfacesr
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Employee
getld()

getMame(
getBoss)
getSalary()

Implements

AbstractEmployee

gelld()
getName(
getBoss)

name : String
id : int
boss - Manager

QATaster

getSalary()
getBugsFoundi)
getPerBugBonusp

Manager

getSalary()
getEmployeesd

wage : double
bugsFound : int
perBugBonus - double

employeeFactor: double
employees : List<Employee=

10



NN 'On Manager a
X'71 ,N'O7I0V0ANN NF'7INNN
D"YNNA D'YIN'Nn NX

Programmer

Employee
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wirterfacey

getld()
getMame(
getBoss(
getSalary()

A

AbstractEmployee

getld()
getMame(
getBoss)

id: int

name : String

boss . Manager <

getSalary(
getPreferredLanguage()

wage : double
preferredLanguage - Langu;

QATester Manager
getSalary( getSalary()
getBugsFound() getEmployees(
getPerBugBonus( employeeFactor: double
wage : double employees : List<Employeex

bugsFound - int

perBugBonus

: double
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wirterfacey
|NY NooN NIY'9> MY Employse

1|on'7 getld()
getMame(

getBoss(
getSalary()

T

1
AbstractEmployee
getld()
getMame(
getBoss)
name . String
id : int
boss . Manager <

—

Programmer QATester Manager
getSalary() getSalary() getSalary() 1
getPreferredLanguage|) getBugsFound() getEmployees(
wage : double getPerBugBonus( employeeFactor: double

preferredLanguage : Languj wage : double employees . List<Employee=
bugsFound - int
perBugBonus : double 12
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cinterface»
Employee
getld(
getName(
getBoss(
getSalary()
W-‘- - ——
- i}
AbstractEmployee
getid()
v win'n getNamep
DY AIYN getBosst
name : String
0'01 '9Y id - int
boss : Manager
TeamMember
getSalary()

wage : double

N

Programmer QATester
getPreferredLanguage() getSalary(
preferredLanguage : Language getBugsFound()

getPerBugBonus)

Manager ~
getSalary() 1
getE mployees)
employeeFactor: double
employees : List<Employee=
ATIN YIN'Y
return super.getSalany() +
bugsFound+perBugBonus; 7Y win'ma
ANN NP7NN

bugsFound : int
perBugBonus : double
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[ Manager )
W
[QATesﬁr] [ngrammar) [ Manager )

[ngrammar] QATester
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public void getSalaries (Employee employee, List<Double> salaries) {
salaries.add(employee.getSalary());
if (employee instanceof Manager manager){
List<Employee> employees = manager.getEmployees();
for (Employee e: employees){
getSalaries(e, salaries);

}

15
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public void getSalaries (Employee employee, List<Double> salaries) {
salaries.add(employee.getSalary());
List<Employee> employees = employee.getEmployees();
if (employees != null){
for (Employee e: employees){
getSalaries(e, salaries);

}

16
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«interface»

Employee
getld()
getName(
getBoss)
getSalary()
getE mployees()

AbstractEmployee

getld()
getName(

getBosso return null; Ilw

getEmployees() 7
name : String
id: int

boss : Manager

I

Manager
getSalary()
getEmployees)
employeeFactor: double
employees : List<Employee=

-0
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public interface
public int getId();

}

public String getName(); «interfaces

public Manager getBoss(); Employee

public double getSalary(); getid()
getName(
getBoss)
getSalary()
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Employee {
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public abstract class AbstractEmployee implements Employee {

private int id;
private String name;
private Manager boss;

public AbstractEmployee(int id, String name, Manager boss) {

this.id = id;
this.name = name;
this.boss boss;

}

@Override

public int getId() {
return id;

}

@Override

public String getName() {
return name;

}

@Override

public Manager getBoss() {
return boss;

}

AbstractEmployee

getld(
getName(
getBoss()

name : String
id - int
boss : Manager




Enumerated types

public enum Language { public enum Language {
c, c('c”),
CPP, CPP("C++"),
Java, Java("Java"),
Python, Python("Python"),
Ruby; Ruby ("Ruby"”) ;

}

private final String displayName;

private Language(String name) {
displayName = name;

}

@Override
public String toString() {
return displayName;
}
}

N77100 ,ANdNINN YNIF XN
NITINNI NITY NNTAN
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Enumerated types - usage

public class Programmer extends TeamMember {

private Language preferredlLanguage;

public Programmer(int id, String name, Manager boss, double wage,

}

Language | preferredLanguage) {
super(id, name, boss, wage);

this.preferredLanguage = preferredLanguage;

public Language getPreferredLanguage() {

}

return preferredLanguage; -

TeamMember

getSalary()

wage : double

/

Programmer
getPreferredLanguage|)
preferredLanguage : Language
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public abstract class AbstractEmployee implements Employee {

@Override

public void setBoss(Manager newManager) {
Manager oldBoss = getBoss();
if(oldBoss != null)

oldBoss.removeEmployee(this); cinterfacen
Employee
this.boss = newManager; getld)
i'F(thiS.bOSS!= nUll) QEWEITT‘IEL"
this.boss.addEmployee(this); getBosso
} setBoss(newManager: Manager)
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public abstract class AbstractEmployee implements Employee {

@Override
public int hashCode() {
final int prime = 31;
int result = 1;
result = prime * result + id;
return result;

23



L.2IN'M 0O

Collections-a nomn
(.nTIAvn NX NIwy7? eclipse-7 1) =

Ad-n T 7V NNol v =
public abstract class AbstractEmployee implements Employee {

public boolean equals(Object obj) {
if (this == obj)
return true;
if (obj == null)
return false;
if (getClass() != obj.getClass())
return false;
AbstractEmployee other = (AbstractEmployee) obj;
if (id != other.id);
return false;
return true;
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public class Manager extends AbstractEmployee {
@Override
public double getSalary() {
return employeeFactor * employees.size();

}

25
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public class TeamMember extends AbstractEmployee {
private double wage;

public TeamMember(int id, String name, Manager boss,
double wage) {
super(id, name, boss);
this.wage = wage;

}

@Override
public double getSalary() {
return wage;

}
} 26
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public class QATester extends TeamMember {
private static double PER _ BUG _BONUS = 160.6;
private int bugsFound = 0;

public QATester(int id, String name, Manager boss, double wage) {
super(id, name, boss, wage);

}

public void incrementBugs() { this.bugsFound++; }
public int getBugsFound() { retrun bugsFound; }

@Override
public double getSalary() {

return|_super.getSalary()) + getBugsFound() * PER_BUG BONUS;
}

27
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CEO:

ID: 1
Managers:
ID: 13

ID: 24

ID: 35

Team members:

ID: 32
ID: 40
ID: 16

Name:

Name:
Name:
Name:

Name:
Name:
Name:

Taylor Zuckerberg

Kate Hewlett
Shlomo Noyce
Kate Filo

Max Noyce
Lucy Jobs
Imen Moore

Boss:

Boss

Boss:
Boss:
Boss:

None

: Taylor Zuckerberg
Boss:
Boss:

Taylor Zuckerberg
Taylor Zuckerberg

Kate Hewlett
Max Ballmer
Shlomo Noyce

Salary

Salary
Salary
Salary

Salary
Salary
Salary

:49740.43

: 30395.94
:29222.68
:25677.13

: 20675.38
: 19595.35
: 19509.67

Employees: 5

Employees: 10
Employees: 10
Employees: 10

Language: Java

Language: C++
Language: Ruby
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toString()

public abstract class AbstractEmployee implements Employee {

@Override
public String toString() {
StringBuilder str = new StringBuilder();
str.append("ID: ").append(id);
str.append("\tName: ").append(name);
str.append("\tBoss: ");
if (getBoss() != null)
str.append(getBoss().getName());
else
str.append("None");
str.append("\tSalary: ");
str.append(String.format("%.2f",getSalary()));

return str.toString();

31



toString()

public class QATester extends TeamMember {

@Override
public String toString() {
return super.toString() + "\tBugs found:

}

+ getBugsFound();

32
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Sorting by salary

NN'RNN AXRIHYAN 1'7TA)

public class SalaryComparator implements Comparator<Employee> {
@Override
public int compare(Employee o0l, Employee 02) {
return Double.compare(o2.getSalary(), ol.getSalary());

! 1

|O77 71ITANN — 190 YTOoA |I'n

N"ITN DX X7 7211 Nwd

public static void printTopPaid(List<Employee> employees) {
Collections.sort(employees, new SalaryComparator());
for(int i=0; i<3; ++1)
System.out.println(employees.get(i));
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THE END
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