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winterfaces
Employee
getlid()
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getName(
getBosso

getSalary()
- f-\,f@rs‘ NS

Programmer

QATester

~~. N'7ON

getPreferredLanguage()

Manager

preferredLanguage : Language

senumerations»
Language
C
CPP
Java
Python
Ruby

.(7nan a1on) oAl MSo0n NnTn ,0W W' TaIY 737

701N XIN DNIXR D'TAY 7¢ NN W' 7010 707
NN'YI JINN) N9TVIN NIDN NOY W' [N'DIN 709

employees : List<Employee=

‘0TI 210 3
D'IN'DIN -
N1IN 'PTA -
.0%m -

Jpwn 7apn T2

(nwoN



nryo

nirmy

010NN \Ynn

DY e

'W'N 0'01 DY 07271 N1DIN '7TIAI DN -
727 v1Iap 0n1) yiawn IXNXNY AR 7D 7y 011a DA 07271 N1dIN T -

(0'pTan
am 7nm -
JYUINR OO * NN'Y 7010 XINY DTN 190N) Va2 ©UR DY -»
Programmer QATester Manager
getid() getid() getid()
getName( getName() getName(
getBossp getBoss( getBoss(
getSalary() getSalary() getSalary()
getPreferredLanguage() getBugsFound() getEmployees)
wage - double getPerBugBonusp employeeFactor - double

preferredLanguage : Language
name : String

id - int

boss : Manager

wage : double
bugskFound : int
perBugBonus . double

name : String
id : int
boss . Manager

employees : List<Employee=
name : String

id - int

boss : Manager
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«interfaces
Employee
getid() .
getName(
getBoss)
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Programmer QATester Manager
getid() getld() getld()
getName( getName( getName(
getBoss) getBoss) getBoss)
getSalary() getSalary() getSalary(
getPreferredLanguage() getBugsFoundi) getE mployees {:l-""_
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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Duplicate Code «intarfacen
Employee
getid() .
getName(
getBoss)
=WV N -
el | -
Programmer QATester Manager
getid() getld() getld()
getName( getName( getName(
getBoss) getBoss) getBoss)
getSalary() getSalary() getSalary(
getPreferredLanguage() getBugsFoundi) getE mployees {:l-""_
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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«interfacen
Employee
NnivIYvo getldn
getMame(
getBoss(
getSalary()
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A
Implements

AbstractEmployee
getld()

getMame(

getBoss)

name . String

id : int

boss . Manager <

extends

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

preferredLanguage : Langu; wage : double employees : List<Employee=
bugsFound : int
perBugBonus . double
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«interfacen
nZ7NnNn NX 1'Dn Manager n Employee
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D"YNNn D'vin!an getBoss(
getSalary()
)
|
AbstractEmployee
getld()
getMame(
getBossi
name : String
id - int
boss
Programmer QATester Manager ~
getSalary() getSalary() i 1
getPreferredLanguage() getBugsFound() getEmployees(
wage : double getPerBugBonus( employeeFactor . double
preferredLanguage : Langu; wage : double employees : List<Employee=

bugsFound : int
perBugBonus . double
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Programmer
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«interfaces

getMame(
getBoss(
getSalary()

T

AbstractEmployee

getld()
getMame(
getBoss)

name : String
id : int
boss - Manager

getSalary()
getPreferredLanguage(

QATester

—

wage : dnubleﬁj
preferredLanguage : Langu;

getSalary()
getBugsFound()
getPerBugBonus()

Manager

getSalary(
getE mployees)

wage : double
bugsFound : int
perBugBonus : double

employeeFactor . double
employees . List<Employee=
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getld(
getName(
getBoss(
getSalary()
V" - ——
—— i
AbstractEmployee
getid()
getNameg
getBoss)
name : String
id - int
boss : Manager
!
TeamMember Manager ~
getSalary() getSalary() 1
wage : double getE mployees(
employeeFactor: double
/ \ employees : List<Employee=
Programmer QATester TIN WINn'y
getPreferredLanguage() getSalary() — —— 1 return super.getSalary() + B‘ bY WINmMA
preferredLanguage : Language getBugsFound() bugsFound+perBugBonus;
getPerBugBonus( ANN NP7NN
bugsFound : int
perBugBonus : double
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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);

}
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public void getSalaries (Employee employer, List<Double> Salaries) {
Salaries.add(emp
List<Employee> employees
if (employees != null){
mployee e: employees
getSalaries(e, Salaries);

employee getEmployees();
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Employee
getld(
getName(
getBoss(
getSalary()
getEmployees)

i

AbstractEmployee
getld()
getName(
getBossy return null; [31
getEmployees( =
name : String
id: int
boss : Manager

I

Manager
getSalary()
getEmployees)
employeeFactor : double
employees : List<Employee=
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public interface Employee {
public int getId();
public String getName();
public Manager getBoss();
public double getSalary();



public abstract class AbstractEmployee implements Employee { -"|7 -"M
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() { geﬂ'zﬁmmmEmpme
return name; getNameo
} . getBoss)
@Override name : String
public Manager getBoss() { id . Int
return boss; 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;

}

NONINN NI NN
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Enumerated types - usage

public class Programmer extends TeamMember {
private Language preferredLanguage;

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);

this.boss = newManager;

«interface»
if(this.boss!= null) Employee
this.boss.addEmployee(this); getid
} getNamep
} getBossp
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;
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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();

}
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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;

¥
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public class QATester extends TeamMember {
private static double PER_BUG_BONUS = 1600.60;
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;

}
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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:
Boss:
Boss:

None

Taylor Zuckerberg
Taylor Zuckerberg
Taylor Zuckerberg

Kate Hewlett
Max Ballmer
Shlomo Noyce

Salary: 49740.43

Salary: 30395.94
Salary: 29222.68
Salary: 25677.13

Salary: 20675.38
Salary: 19595.35
Salary: 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();



toString()

public class QATester extends TeamMember {

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

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

! 1
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public static void printTopPaid(List<Employee> employees) {
Collections.sort(employees, new SalaryComparator());
for(int i1=0; i<3; ++1i)
System.out.println(employees.get(i));
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THE END
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