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Trau tuong héa di lieu

Data abstraction




Trau tuong hoa

* Abstraction

— "a concept or idea not associated with any specific
(nstance"

« Giam thiéu va tinh loc cac chi tiét nham tap trung
vao mot sO khai niém/van dé quan tam tai mot
thai diém.

— Vi du: Cac dinh nghia toan hoc: Ky hiéu x dugc dung dé
thé hién cho cac phép nhan




Trau tuong hoa

e Tritu tugng hoa diéu khién: Sir dung cac chuong
trinh con (subprogram) va cac luéng diéu khién
(control flow)

—Vidu:a:=(1+2)*5
+ Néu khong co triru tugng hoa diéu khién, LTV phai chi ra tat
ca cac thanh ghi, cac budc tinh toan muc nhi phan...

* Truu tugng hoa di lieu: Xu ly dit lieu theo cac
cach khac nhau
— Vi du: Kiéu dit liéu

+ Su tach biét r6 rang gilta cac thudc :tinh trt‘jy tugng cua kiéu
d liéu va cac chi tiét thuc thi cu thé cda kiéu di liéu do.




Truu tvong hoa di liéu trong

LTHDT

« Doi tugng trong thuc té phic tap
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« Can dadn gian hoda, bd qua nhiing chi tiét khong
can thiét

 Chi "trich rat” lay nhirng thong tin lién quan,
thong tin quan tam, quan trong vdi bai toan




Vi du: Pién thoai Nokic

e Nhitng théng tin gi c6 thé cam nhan dugc khi
nhin cac "d6i tugng" nay?
— Tat ca la dién thoai Nokia

— Cac dién thoai nay co loai nap trugt, cé loai nap gap, ¢
loai dang bar

— M6t s6 dién thoai la dong doanh nhan, mét sé dong am
nhac, 3G...

— Ban phim loai tiéu chuan, QWERTY hodc khéng cé ban
phim

— Mau sac, chat liéu, kich c¢8... khac nhau

— V.V...




Vi du: Pién thoai Nokic

TG chic la déi tugng dién thoai nay vao cac dac
tinh chung

Family of Nokia
mobile

— Van con rat khéai quét




Vi du: Pién thoai Nokic

e Chia thanh cac danh muc nho haon
— Vi du: Theo chuc nang

« Xac dinh cac dac tinh riéng

Ngudi nghe nhac
quan tam dén diéu gi

Family of Nokia
mobile
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*Txt msg
*Memory
*Polyphonic
*Battery




Vi du: Pién thoai Nokia

* Quay lai khai quat
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Vi du: Pién thoai Nokic

« Trtu tugng hoa cac doi tugng dién thoai Nokia
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*Weight
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Vi du

« Tru tugng hoda cac doi
tuong

Chua phan loai
Sinh vat — Bong vat — Loai nguai

Sinh vat — Béng vdat — Béng vdt nguy hiém

Eucalypt




Lép va thanh phan cua 16p

Cadc khai niém chung vé 1lép va cac thanh
phan cua 1o6p




* LAp (Class) la cach phé,n loai (classify) cac c'!é'i
tuogng dua trén dac diém chung cua cac doi
tugng do.

* LS&p b thé coi la khudn mau dé tao cac doi tugng
— Vi du: Ngudai, Sinh Vat, Mau sac...

 L&p chinh la két qua cua qua trinh truu tugng héa
da lieu
— L&p dinh nghia mot kiéu dir liéu mdi, triru tugng hdéa mot
tap cac doéi tugng
— M6t doi tugng goi la mot thé hién cua Iép




Cdc thanh phan cua 1op

» Lop dong goi cac phuong thutc va thuoc tinh
chung cla cac dbi tugng cung moét loai

Phuong thuc: cac Thudc tinh: cac
hanh vi do6i tuong  thong tin lién quan
c6 thé thuc hién dén thudc tinh

7
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Class

Thé hién: Mot d6i tuong cu thé
Thudc tinh the hién: Nhirng gia tri gan cho céac
thudc tinh cua mot doi tuong cu thé

Vu Thi Huong
Giang

. Human
computer
interaction
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Thudc tinh

e Thudc tinh
— Mot thudc tinh cua moét I8p la mot trang thai chung dugc
dat tén cua tdt ca cac thé hién cla I6p dé cd thé co
— Vi du: Lép O t6 cé cac thudc tinh
+ Mau sac
+ Van toc

» Cac thudc tinh cua cling la cac gia tri truu tugng.
Moi dbi tugng co ban sao cac thudc tinh cua
rieng no
— Vi du: mét chiéc O t6 dang di c6 thé c6 mau den, van téc

60 km/h




Phuong thuc

* Phuong thuc

— Xac dinh géc hoat déng chung ma tdt cd cac thé hién cua
IGp co thé thuc hién dugc.

— Xac dinh cach moét déi tugng dap Ung lai mot thong diép
— Thong thudng cac phuaong thdc sé hoat dong trén cac
thudc tinh va thudng lam thay doéi cac trang thai cua I6p.
— Bat ky phuong thirc nao cling phai thuoc vé mét I18p nao
do
— Vi du: L&p O t6 cé cac phuang thic
+ Tang toc
+ Giam toc




Pham vi

« Pham vi nhin thay dugc xac dinh kha nang nhin
thay dugc cua moét thanh phan clia chuang trinh
V@i cac thanh phan khac cua chuong trinh

« Doi véi I6p
— Pham vi nhin thay dugc c6 thé dugc ap dung cho cac
thanh phan cua I6p
+ private: chi truy cap dugc bén trong IGp do
+ public: ¢ thé truy cap dudc tai moi nai




Xay dung 16p

Xady dyung cac 1lop cung cac thudc tinh wva
phuong thtc cua ndé trong Java




Goi

« GOi (package) gidong nhu thu muc giup:

— T6 chrc va xac dinh vi tri I6p dé dang va st dung cac 16p
mot cach phu hgp.

— Tranh cho viéc dat tén IGp bi xung dot (trung tén)
+ Cac package khac nhau c6 thé chira cac I&p c6 cung tén
— Bao vé cac I6p, d{ liéu va phuang thiic ¢ mic rong han
so v&i moi quan hé gilra cac I8p.
« MOt package ciing cé thé chlra cac package khac

« Con dudc goi la khong gian tén (namespace)
trong mét s6 ngoén nglt lap trinh (C/C++...)




Goi trong Java

» Java da xay dung san mot sé package
— java.lang
— javax.swing
— java.io
 CO thé tu tao ra cac goi dé to churc cac I6p
— Cu phap:
package <tén goi>;




Goi trong Java

« Tén goi phai dugc viét trén cung cua file ma
nguon

e Chi dugc phép c6 1 cau khai bao géi trong moi
file ma nguon, va khai bao nay sé dudc ap dung
cho tat ca cac dir liéu trong file do.

e Mot gobi ¢ thé dugc dat trong mot goi khac
— Phan cach bang dau .
— Vidu package trungtt.oop.k59;




Quy uoc dat tén goi

e Tén goi dudgc viét toan bd bang chr thuong dé
tranh xung dot vdi tén I8p hay giao dien

« DOi vbi cac cong ty cb tén mién Internet: SUr dung
tén mién dao dé dat tén goi
— Vi du: Mot lap trinh vién tai cong ty example.com sé dat
tén goi la com.example.mypackage




Cdac package trong Java

*java
*java.
*java
*java.
*java.
*java
*java.
*java.
*java.
*java.
*java.
*java.
*java.

*javax.
*javax.
*javax.
*javax.
*javax.

*javax

.applet

awt

.beans

io
lang

.math

net

nio

rmi
security
sql

text
util
accessibility
crypto
imageio
naming
net
.print

°*javax.
°*javax.
°*javax.
°*javax.
°*javax.
°*javax.

*javax

rmi
security
sound

sql

swing
transaction
xml

eorg.ietf. jgss
eorg.omg.CORBA
eorg.omg.CosNaming
eorg.omg.Dynamic
eorg.omg.IOP
eorg.omg.Messaging
eorg.omg.PortableInterceptor
eorg.omg.PortableServer
eorg.omg.SendingContext
eorg.omg.stub. java.rmi
eorg.w3c.dom

eorg.xml




Cdac package trong Java

 Cac package ca ban trong Java

— java.lang
+ Cung cap cac I6p ca ban cho thiét ké ngon ngi [ap trinh Java
+ Bao gom wrapper classes, String va StringBuffer, Object, ...
+ Import ngam dinh vao tat ca cac I6p
— java.util
+ Bao gom tap hgp framework, mé hinh su kién, date time, va
nhiéu tién ich khac.
— java.lo
+ Cung cap kha nang vao/ra hé thong vai cac luéng dit liéu va
hé thong file.




Cdac package trong Java

 Cac package ca ban trong Java

— java.math
+ Cung cap cac I&p thuc thi cac phép toan vaGi s6 nguyén va cac
phép toan thap phan
— java.sq|

+ Cung cap cac API cho phép truy nhap va xt ly dir liéu dugc
luu trlr trong mot ngudn di liéu (thudng s dung co s& di
lieu quan hé)

— javax.swing

+ Cung cap cac |&p va giao dién cho phép tao ra cac ing dung
do hoa.




Khoéng gian tén trong C+ +/C#

— CU phap:
namespace <tén namespace>
{
// Khai bdo cac 1ép ¢ day
}

— D6i khong gian tén nam trong khong gian tén khac
namespace <tén namespace ngoai>

{
namespace <tén namespace trong>
{
// Khai bdo cac 16p & day
}




Khai bdao 1op

« CU phap: st dung tu khda class
class <Tén Ldp> {
// NOi dung 1dp
}
Vi du
class Dog {
// N6i dung 1dp
}

« CU phap khai bao I8p su dung chi dinh truy cap:
accessmodifier class <Tén L&p> {
// Noi dung 1dp




Khai bdo 16p st dung

chi dinh truy cép

 Chi dinh truy cap:

+ public: L&p cé thé dugc truy cap ti bat cir dau, ké ca bén
ngoai package chua I6p doé.

+ private: L3&p chicd thé dugc truy cap trong pham vi I6p

do
+ mac dinh: L8p c6 thé dugc truy cap tu bén trong package
chua IGp do.
‘
Cungldp
Cung goi (V4 X

Khac goi 4 X X




Thudc tinh

» La cac thong tin, trang thai ma doi tugng cua I&p
do co thé mang

e Cac thudc tinh phai dugc khai bao bén trong I16p

» MOoi déi tugng cd ban sao cac thudc tinh cua
rieng no
— Gia tri cia mot thudc tinh thudc cac doéi tugng khac nhau
la khac nhau.
« Ban chat cua cac thudc tinh la cac thanh phan di
liéu cua doi tugng
— Khai bao: tuang ty nhu bién




Thudc tinh

« Cu phap khai bao thudc tinh
accessmodifier kiéu ténThudcTinh;

e Thudéc tinh cé thé dugc khdi tao khi khai
bao
— Cac gia tri mac dinh sé dugc st dung néu khong
dugc khoi tao.

access modifier type

name




Phuong thuc

 Xac dinh cach mé6t déi tugng dap Ung lai thong
diep
— Khai bao: tuong tu khai bao ham

« Phudng thuc xac dinh cac hoat dong cua I6p

 Bat ky phuong thic nao cling phai thuéc vé mot
IGp nao do

Message Sender Message Target

N getMoneyTotal & :

$18.27



Phuong thuc

« Cu phap
accessmodifier kiéuTravé ténPhuongThic
(ds tham s6) {

// NO1 dung phuong thuc

retum method
access type name parameter list

modifier

public|jvoidj debiffdouble amount] {
// Method body
// Java code that implements method behavior




Chi dinh truy cap

e Chi dinh truy cap cho thanh vién cua I&p:

+ public: Thudc tinh hodc phucng thic cé thé dugc truy cap
tU bat cr dau, ké ca bén ngoai package chia IGp do.

+ private: Thudc tinh hoac phuong thiic chi c6 thé dugc truy
cap trong pham vi IGp do

+ mac dinh: Thudc tinh hoac phuong thirc cé thé dugc truy cap
tu bén trong package chia I6p doé.

I T T

Cung lop
Cung goi v (V4 X
Khac goi v X X




Vi du: Lop BankAccount

package com.megabank.models;
public class BankAccount {
String owner;
double balance;
boolean debit(double amount){
if (amount > balance)
return false;
else {
balance -= amount; return true;

¥

void credit(double amount){
balance += amount;




Tao va st dung déi tuong

Khai bdo va kh&i tao d6i tuong. Truy cép
dén cac phuong thtuc va thudc tinh cua déi
tuong




Khai bdo véa khéi tao di liéu

« Trong Java, moi d{r liéu can phai dugc khai bdo va
khai tgo trudc khi su dung
* Vidu
— Khai bao
int i;
— Khai tao
il = 28
— Hoac két hop khai bdo va khoi tao

int 1 = 3;




Khai bdo véa khéi tao di liéu c

e Trong C++, df liéu c6 thé tu ddng dudc khdi tao
khi khai bao
—Vidu: int i;
— DI liéu sé dugc khdi tao vai gia tri mac dinh cua kiéu dir
lieu tuong Ung
« Trong Java, d@ lieu KHONG dudgc tu dong khai
tao khi khai bao
— Vi du:
int i;
System.out.println(i); //LOI




Khai bdao

» Dé khai béo di liéu, ta can phai xac dinh kiéu ctia di
lieu do
— Cl phap: <kiéu> tén bién;
—Vidu:int i; // Bién i 1la kiéu int

» Trong OOP, I6p c6 thé coi la kiéu dif liéu tritu tugng
do nguai dung dinh nghia va d6i tugng chinh la bién
cua kiéu di lieu do

« Khai bao: tuang tu khai bao bién
— CU phap: <Tén Ldép> tén déi tugng;
— Vi du:
BankAccount acc; // béi tugng acc la mdét BankAccount




Khéi tao

» D6i vai kiéu di liéu nguyén thay: Dung toan tu =
—Vidu:i = 3;

D4 vai kieu di liéu tham chiéu M: Khdi tao bang
toan to new

—Vidu: accl = new BankAccount();

. Né'[t[J khong dugc khdi tao: déi tugng mang gia tri
nu

() tuong tu con tro trong C++




Khéi tao

« Khi doi tugng dugc khdi tao, cac thanh phan dir
lieu (thudc tinh) cua dé',i tugng dudc khdi tao vdi
gia tri mac dinh cua kiéu d{ lieu tucng Ung
— number data type < O;

— reference type < null

— boolean € false




Két hop khai bdo va khoi tao di

liéu

 Co thé két hap khai bao va khdi tao dit liéu
— CU phap:
<Tén L&p> tén doéi tuogng = new <Tén L&p>();
— Vidu

BankAccount acc = new BankAccount();




Truy cdp dén phuong thuc va

thudc tinh cua doi tuong

e SU dung toan tu .

« Khong can thiét néu truy cap tu trong cung mot
IGp

BankAccount account = new BankAccount() ;
account.setOwner("Smith") ;
account.credit(1000.0) ;
System.out.println(account.getBalance()) ;

BankAccount method '\

public volid credit (double amount) f{
setBalance (getBalance () + amount) ;

}




Tu tham chiéu

« SuU dung tu khoa this
« Cho phép truy cap vao doi tugng hién tai cua I&p.

« Quan trong khi ham/phuadng thic thanh phan
thao tac trén hai hay nhiéu déi tugng.

 Xoa di su nhap nhang gilra mot bién cuc bo,
tham s6 vai thanh phan dit liéu cua I6p

« Khéng dung bén trong cac khoi l1énh static




Vi du: ttt khoa

public class Account {
// instance variable
String owner; // Account name
long balance; // Balance
//...
// value setting method

void setAccountInfo(String owner, long balance) {
this.owner = owner;
this.balance = balance;

}
VETE




Vi du:

Khéi tao déi tuong

, _ Account object of Mrs. Giang
Variable declaration

Account object of Mr. Tuan

Class Account




Vi du:

Truy cap dén cdc thudc tinh

public class Account {
String name; //Account name
long balance; //Balance

void display(){
System.out.println(..);

}

void deposit (long money){
balance += money;

}
}

Account accl = new Account();
accl.name = “Vu T Huong Giang”;
accl.balance = 2000000 ;
Account acc2 = new Account();
acc2.name = “Nguyen Manh Tuan”;
acc2.balance = “1000000”;

Account object of Ms. Giang

Account object of Mr. Tuan




Vi du:

Truy cap dén cdc phuong thuc

public class Account {
String name; //Account name
long balance; //Balance

void display(){
System.out.println(..);

}
void deposit (long money){

balance += money;

mymm!!::I"

¥

// Class that uses

// methods of Account object
Account obj = new Account()
obj.display();
obj.deposit(1000000) ;

owner: Vu Thi Huong Giang
balance: 2.000.000 VND

interest 0.05f 0.04f 0.03f

N~

Account object




Tham chiéu dén 16p khdc goi

« Doi vdi I6p trong cung mot goi: chi can tén 1Gp
— Vi du: BankAccount

« Doi vai I8p khac goi: phai cung cap day du tén
IGp va tén goi
— Vi du trong Java: oop. trungtt.k59.BankAccount

S dung lénh import dé khai bao cac package

hodc cac I6p dé khi sir dung khong can néu tén
day du.

Vi d u /‘ hodc import javax.swing.*;
- : : : dé import tdt ca cdc lGp trong goi
import javax.swing.JOptionPane; : . -

String result;
result = JOptionPane.showInputDialog("Hay nhap ten ban:");
JOptionPane.showMessageDialog(null, "Xin chao " + result + "I");




Poi tuong trong C+ +

« Trong C++, c6 2 cach st dung doéi tugng
— Khdi tao doi tugng truyén théng
BankAccount acc;
acc.deposit(1000000) ;

— Con tré doi tugng € tuong tu doi tugng trong Java
BankAccount *acc = new BankAccount();
acc->deposit(1000000) ;




<

Thanh vién hang &
thanh vién tinh

final, static




Thanh vién tinh

 Trong lap trinh cau truc: Cac bién dia phuong khai
bao cuc bo trong ham:

— Trong trudng hgp cac bién dia phuong khong khai bao la
bién static thi madi lan goi ham chuaong trinh dich lai dang
ky tao ra bién mdi

— Khi ching ta khai bao cac bién dia phuang la cac bién
static thi chuong trinh dich sé chi khéi tao duy nhat mot
lan (& lan goi dau tién) bién dia phuong nay va thong
qua con tro stack & nhitng lan goi sau chi tham chiéu téi
bién d3 tao ra nay dé sir dung lai ching ma khong tao ra
bién mdi

— Tao moét lan/tham chiéu nhiéu lan/luu gia tri cta lan
tham chiéu trudc




Bién dia phuong static

Bién dia phuang static: Bién dia phuang khong static
void () void ()
{ static int x=0; { 1nt x=0;
X++ X++
¥ ¥
Lan goi 1: f() Lan goi 1: f() n
Lan goi 2: () Lan goi 2:f) [ NRONEN




Thanh vién tinh trong OOP

 Trong lap trinh hudng doi tuong

— Cac thanh vién binh thudng la thanh vién thubc vé doi
tuong

— Cac thanh vién tinh (static) la cac thanh vién thudc vé 16p
» Cu phap khai bao thanh vién static:

<chi dinh truy cap> static <kiéu> tén bién;




Thudc tinh static

 La thudc tinh mang thong tin chung cua moét IGp

* Thay doéi gia tri cia mét thanh vién static trong
mot déi tugng cua I3p sé thay doi gia tri cla
thanh vién nay cua tat ca cac doi tugng khac cua
IGp do.




Vi du

class TestStatic{
public static int iStatic;
public int iNonStatic;

}

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

TestStatic objl = new TestStatic();

objl.iStatic = 10; objl.iNonStatic = 11;

System.out.println(objl.iStatic + ”,”
+objl.iNonStatic);

TestStatic obj2 = new TestStatic();

System.out.println(obj2.iStatic + ”,”
+ obj2.iNonStatic);

obj2.iStatic = 12;

System.out.println(objl.iStatic + ”,”
+ objl.iNonStatic);




Phuong thuc static

e Cac phuang thic khong tuong tac vai cac "thé
hién" cua I6p

» Cac phuong thic "tién ich”, khdng can thiét phai
khdai tao doi tugng dé sur dung

« Cac phuadng thuc static chi co thé: truy cap vao
cac thudc tinh static va chi co thé goi cac phuang
thuc static trong cung IGp

public class MyDate {
public static long getMillisSinceEpoch() {

}
}

long millis = MyDate.getMillisSinceEpoch() ;




Vi du

class MyUtils {
public static double mean(int[] p) {
int sum = 0;
for (int i=0; i<p.length; i++) {
sum += p[i];

}
return ((double)sum) / p.length;

}

// Goi phuong thac tinh bén trong 1dp
double avgAtt = mean(attendance);

// Goi phuong thac tinh bén ngoai 1dp
double avgAtt = MyUtils.mean(attendance);

Phuaong thuc mean cé thé khéng phai

khai bdo static tuy nhién muén goi n
phai théng qua mét doi tuong




Thanh vién 16p va

thanh vién doéi tuong

Thanh vién déi tuogng Thanh vién l6p (static)

* Thuoc tinh/phucng * Thuoc tinh/phuang
thirc chi dudc truy cap thu’c co thé du’dc truy
théng qua déi tuang cap théng qua I8p

« Moi doi tugng c6 1 ban » Cac déi tugng co6 chung
sao riéng cua 1 thudc 1 ban sao cua 1 thudc
tinh doi tugng tinh IGp

* Gia tri cua 1 thugc tinh * Gia tri cua 1 thudc tinh
doi tugng cua cac doi IGp cla cac doi
tugng khac nhau la tugngkhac nhau Ia

khac nhau. gidong nhau.




Vi du

* LAop JOptionPane trong Field Summary

M static int |CANCEL OPTION
JavaX°SWI ng Return value from class method if CANCEL 1s cho

atatic int |[CLOSED OPTION
Return valie from class method if user closes winds
CLNCE L_'DPT ICH or N’D‘_’DPT ICH.

static int |DEFAULT OFTICH

N\ Ve
¢ Th UOC tlnh Tvpe used for snowConfirmDialog.

static int |ERROR MESSAGE

* Phuong thuc _ Usedfor rror messages

static int ([WABNING MESSAGE
Used for warning messages.

static int|YES NO CANCEL OFTION
T}'pe used for showConfirmDialog.

static int|YES NO OFTION
T}'pe used for showConfirmDialog.

static int |YES OPTION
Return vahle from class method if YES is chosen.

atatic void|showMessageDialog (Conponent parentComponent, Chject message)

Brings up an information-message dialog titled "Message".

atatic volid|showMessageDialog (Conponent parentComponent, Cbhject message, String title, int messagelvpe)

Brings up a dialog that displays a message using a default icon determined by the messageType parameter.

static void|showMessageDialog (Conponent parentConponent, Cbhject message, String title, int messagelvpe,

R‘I"‘i‘ﬂﬂ"ﬁ 1 A -I"HFILI"‘I-U fﬁ'ﬁﬂ1ﬁl"iﬂﬁ A fMessaAOs '-'.T"I-F‘-I"'i'F'u."i‘I"IU .-"-|T| narameters




Vi du

JOptionPane.showMessageDialog(null,
"Ban da thao tac loi", "Thong bao loi",
JOptionPane.ERROR_MESSAGE);

o SSRGS RN
'hong bao I

f Ban da thao tac loi

0K

o

JOptionPane.showConfirmDialog(null,
"Ban co chac chan muon thoat?",
"Hay lua chon", OptionPane.YES NO OPTION);

Ban co chac chan muon thoat

Yes || No




Vi du

Object[] options = { "OK", "CANCEL" };

JOptionPane.showOptionDialog(null,
“Nhan OK de tiep tuc"”, "Canh bao",
JOptionPane.DEFAULT OPTION,
JOptionPane.WARNING MESSAGE,
null,options,options[0@]);

& Nhan OK de tiep tuc!

OK CANCEL




Thanh vién hdng

e M6t thudc tinh/phuong thic khéng thé thay doéi gia
tri/ndi dung trong qua trinh su dung.

« CU phap khai bao: Sir dung tu khoa final

<chi dinh truy cap> final <kiéu> tén hang = gia tri;

e Vidu:
final double PI = 3.141592653589793;
public final int VAL _THREE = 39;
private final int[] A={ 1, 2, 3, 4, 5, 6 };




Thdanh vién hdng & tinh

Thong thuong cac hang soé lién quan dén I16p dugc
khai bao la static final

e Tuong duong vGi const trong C++

public class MyDate |

public static final long SECONDS_PER_YEAR =
31536000;

}

long years = MyDate.getMillisSinceEpoch() /
(1000*MyDate.SECONDS_PER_YEAR) ;




Biéu do 16p

Biédu dién 1lép trong UML




Biéu do 16p

* L&p (class) dudc biéu Professor
dien bang 1 hinh chir - name |
nhét vai 3 thanh - E_mployeelD : Uniqueld

“ - hireDate
phan: - status
e TAN A - discipline
=2 |O’p - maxLoad
e CAau truc (thuoc tinh)
5 : , + submitFinalGrade()
* Hanh vi (phuong thuc) + acceptCourseOffering()
+ setMaxLoad()
+ takeSabbatical()
+ teachClass()




Chi dinh truy cap

 Trong biéu do6 I16p, dau -
dugc sir dung dé thé hién
chi dinh truy cap private

« Dau + dudc st dung dé
thé hién chi dinh truy cap
public

Professor

- hame

- employeelD : Uniqueld
- hireDate

- status

- discipline

- maxLoad

+ submitFinalGrade()

+ acceptCourseOffering()
+ setMaxLoad()

+ takeSabbatical()

+ teachClass()




Gid tri tinh

e Gia tri tinh: Thé hién bang dau gach chan

Student

- name
- address

- studentID
- nextAvaillD : int

+ addSchedule ([in] theSchedule : Schedule, [in] forSemester : Semester)
+ getSchedule ([in] forSemester : Semester) : Schedule

+ hasPrerequisites ([in] forCourseOffering : CourseOffering) : boolean

# passed ([in] theCourseOffering : CourseOffering) : boolean

+ getNextAvaillD () : int




L&p va déi tuong trong UML

Class
:Student
- name = “M. Modano”
- address = “123 Main St.”
Student - studentID =9
- hame - dateOfBirth = “03/10/1967”
- address
- studentID Objects
- dateOfBirth
sv2:Student

- name = “D. Hatcher”

- address = “456 Oak Ln.”

- studentID = 2

- dateOfBirth = “12/11/1969”




Vi du

 LSp BankAccount

« LOp Student

BankAccount

- owner: String
- balance: double

+ debit(double): boolean
+ credit(double)

Student

- name
- address

- studentID

- dateOfBirth




Thank you!

Any questions?




