1 n1DIN

10 "90n 7N
70'"N NNAN — NTN 720N

avnnn 'v1n? 190n N
2'ANX 7N nu'oNanIX



(70" NNAan

DIY'Y] NTNT DNIX O'RYI 19010 72011 AT 7720N] -
.0NNXN
NN'I0N N0 NIX'MYT NIR7NNN 20NN 77N DAl aIx'y -
NYIN'I NIVYSIN NIZ7NN ,0'pwIn -
D'O0IN -

NN2N2 DY QYN N11DN 2IMD1 727000 NNaon1 -
.0'TAIY 7¥ 0O'A10 190NN NAdIINN 70'"N



:N2N 09NN 'S 7V NNAN D TAIY AIXY? NIZ7NN 1QXY

:D'TAIY 1210 3 DIY' AN'7¥N VYN NNaN] -
DIN'DIN -
N1DIN 'PTA -
.0%nm -

(7nm a10n) oAl MvOoN Nnnm ,0W W' TAIY 707 -

YN 72apn 1Ay O -

701N XIN DNIXR D'TAY 7¢ An'wl ' 70 70% -

(NMWOX NMN'YA JINN) NOTVIN NIIDN NOY W' IN'DIN 707 -



019NN \YWnn

'Y'X 0'01 DY D"71|7Y.\ NN 7T D' IN'2DIMN -

0111) VIAWN INXNW AN] 70 7V 01112 DA D721 NN 'pTA -
(ax2 19 D'pTIAN D7 T'NN

* NN'Y 70 XINY D'TAIVN 190N) Va7 70an Dy oy -
UL Sal{vIr>



YT TIV

ny D'TAy v D'O'"AIX NX"NN N'ON 1AND -
NN wI7wW2 DNIN NNNIYI D"XY/X 01IN)
N2N LIN'DN 97 NI
701 'Y 771N X¥Nl DN WX -
D'7NIN S v DI I'MNNN ¢

7112 I D2ANON 10 A YA 0vixn 70 727 nnnn - -
(N1 nNanona) n1dIN

DY D'TAIVN 3 '09 NX 0'9 TN N'IDINN |21 INKX7 °
D' NN 702 N1 NNnan NDYnn



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

‘0797 NNAIT

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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getPreferredLanguage() getBugsFound() getEmployees)

wage : double getPerBugBonuso employeeFactor: double

preferredLanguage : Language
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id - int

boss . Manager

wage : double
bugsFound : int
perBugBonus : double
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id - int
boss : Manager

employees : List<Employee=
name : String

id: int

boss . Manager
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Programmer QATester Manager
getid() getid() getld()
getName( gethame( getName(
getBoss() getBoss() getBosso
getSalary() getSalary() getSalary()
agetPreferredLanguage() getBugsFound() getE mployees) {F'_
wage : double getPerBugBonus( employeeFactor . double
preferredLanguage : Languag | wage : double <>— employees : List<Employee=
name : String bugsFound : int “1 1 hame - String
id : int perBugBonus : double id : int
boss : Manager name : String boss : Manager
id : int

? boss . Manager
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getName(
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Programmer QATester Manager
getid() getld() getld()
getName( gethame( getName(
getBossi getBoss) getBosso
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wage : double getPerBugBonus( employeeFactor . double
preferredLanguage : Languag | wage : double <>— employees : List<Employee=
name : String bugsFound : int “1 1 hame . String
id : int perBugBonus : double id : int
boss : Manager name : String boss : Manager
id : int

? boss . Manager
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( - \ «interfacen
1. Simpler concrete classes Employee
2. Reduced dependency getidy
(less connections geiNameg
getBoss)
\ between classes) ) |getsaiao
1
AbstractEmployee
getld()
getName(
getBossi)
name : String
id: int (2 A
boss . Manager O
( — )
1. Programmer QATester —— ~
getSalary() getSalary() getSalary() 1
getPreferredLanguage() getBugsFound() getEmployees(
wage : double getPerBugBonus( employeeFactor: double
preferredLanguage : Langu wage : double employees : List<Employee=>
bugsFound : int
K perBugBonus : double )




'VZIVOIN TAIY — 1 27V
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1. Another opportunity for Employee

getld)
re-use getName(
getBoss)

getSalary()
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AbstractEmployee
getld(
getMame(
getBoss)
name : String
id - int
boss - Manager O

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

preferredLanguage : Languj wage : double employees : List<Employee=
bugsFound : int
perBuaBonus : double
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e getName(
1. base-pay getBoss
.. name : String
logic is id . int
encapsulated in boss . Manager <>
\_one class )
!
TeamMember Manager
getSalary( getSalary(
wage : double getEmployees)

N

employeeFactor: double
employees : List<Employee

-

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

getPerBugBonus)

return super.getSalary() +
bugsFound*perBugBonu

:

bugsFound : int
perBugBonus : double
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2. re-use that
logic when
possible
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Employee
getld(
getName(
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AbstractEmployee
getid()
getName(
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name : String
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boss : Manager
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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 _|'|,U
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() { gaﬂ.:;straﬂtEnmﬁny&E
return name; getName(
} . 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;

—~

}
} [ ,NNONINN NI' N'XX"MI ]

NITINNAI NITY NOTAN N7700




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;

}
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public abstract class AbstractEmployee implements Employee {

@Override
public void setBoss(Manager newManager) {
if(getBoss() != null)
getBoss().removeEmployee(this);

this.boss = newManager;

if(getBoss() != null) «interfacen
getBoss().addEmployee(this); Employee

} getld)
} getName(
getBoss)
setBossinewManager: 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() {...}
public int getBugsFound() {...}

@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

‘0797 NNAIT

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();



. S
toString()

public class QATester extends TeamMember {

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

+ getBugsFound();
}
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Sorting by salary

N'RNN AXINYN Y'TAY

public class SalaryComparator implements Comparator<Employee> {
@Override

public int compare(Employee ol, Employee 02) {
return Double.compare(o2.getSalary(), ol.getSalary());
}

Reverse sort

N"ITN NX X"7 220 Ny -
public static void printTopPaid(List<Employee> employees) {

Collections.sort(employees, new SalaryComparator()); )
for(int i=0; i<3; ++i) How can we
System.out.println(employees.get(i));

} make this more
efficient?

J
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