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Ngodi lé

Exception




Ngoai lé

* Ngoai lé (exception) = Exceptional event

« Dinh nghia: Ngoai lé la mot su kién xay ra trong
qua trinh thuc thi chuagng trinh, pha vé luéng
binh thudng cua chuang trinh

* Vidu
ERROR!

int i = 4/0;




Ngoai lé

 Ngoai lé la mét [6i dac biét
e Xay ra tai thai diém chay chuang trinh (runtime)

 Khi xay ra mét ngoai l&, néu khéng xur ly thi
chuong trinh két thidc ngay va tra lai quyén diéu
khién cho hé diéu hanh.
« Két thuc bat thudng chuang trinh
« Két qua thuc thi khéng mong muén




Cdch x¢ 1y 16i truyén théng

» Viét ma x{ ly tai noi phat sinh ra 16i
« Lam cho chuong trinh tr& nén roi
« Khéng phai ltc nao cling day da thong tin dé xua ly
« Khong nhat thiét phai xu ly

 Truyén trang thai Ién mdc trén

« Thong qua tham s6, gia tri tra lai hoac bién tong thé
(flag)

« Dé nham

e Van con kho hiéu




Nhuoc diém

« Khoé kiém soat dugc hét cac trudng hop
* Loi s6 hoc, 16i bd nhd.,...

* Lap trinh vién thuong quén khéng xu ly 10i
« Ban chat con nguai
 Thiéu kinh nghiém, c6 tinh bo qua




B&t va x(t 1y ngoai 1é

Su dung try va catch




Muc dich cua xu 1y ngoai 1é

« GiUp chuadng trinh dang tin cay han, tranh két
thic bat thudng

« Tach biét khéi [énh c6 thé gay ngoai lé va khoi
lénh xu ly ngoai lé
IF B IS ZERO GO TO ERROR
C = A/B
PRINT C
GO TO EXIT

ERROR: <hé Crl,lx.
DISPLAY “DIVISION BY ZERO” o1 Xu'ly 10l

EXIT:
END




Phdan tach code

» Lap trinh truyén thong: ham readFile can
nh||euI ma nguon dé p 4t hién, thong bao va
y |Oi.

errorCodeType readFile {
initialize errorCode = 0;
open the file;
if (theFileIsOpen) {
determine the length of the file;
if (gotTheFilelLength) {
allocate that much memory;
if (gotEnoughMemory) {
read the file into memory;
if (readFailed) {
errorCode = -1;

¥




X ly ngodi 1é (tiép)

else {
errorCode = -2;
}
else {
errorCode = -3;
}
close the file;
if (theFileDidntClose && errorCode == 0)
errorCode = -4;
} else {
errorCode = errorCode and -4;
}
} else {
errorCode = -5;

}

return errorCode;




Co ché bat ngoai 1é

readFile { } catch

try { (memoryAllocationFailed) {
open the file; doSomething;
determine its size; } catch (readFailed) {
allocate that much memory; doSomething;
read the file into memory; } catch (fileCloseFailed) {
close the file; doSomething;

} catch (fileOpenFailed) { }

doSomething; }

} catch (sizeDeterminationFailed) {

doSomething;

Co ché ngoai lé cho phép tdp trung viét ma cho luéng chinh va xu ly
truong hop bdt thuong & noi khdc




Muc dich cua xu ly ngoai 1é

» Tranh viéc phai lan truyén m3 16i trong day
chuyén cac I6i goi ham (cho dén khi gap
ham quan tam dén viéc xu ly [6i)

methodl {
call method2;

¥

method2 {
call method3;

¥

method3 {

call readFile;

¥




Phuong phdp lan truyén 10i

methodl { errorCodeType method2 {
errorCodeType error; errorCodeType error;
error = call method2; error = call method3;
if (error) if (error)
doErrorProcessing; return error;
else else
proceed; proceed;
} }

errorCodeType method3 {
errorCodeType error;
error = call readFile;

Bat buéc method?2 va method3

truyén ma loi tra vé boi 1f (error) .
readFile cho dén khi ma loi tdi return error;
dugc method1 - phuong thuc else

duy nhat quan tam dén viec proceed;

xu'ly lo.




Mot phuang
thuc co thé
ném ra cac
ngoai lé trong
t?‘én chL’Ja no
cho phuan
thuc goi nég
“bat”. Do vay
chi phuang
thuc nao quan
tam dén loi
mdi phai phat
hien [Oi.

methodl {

try {
call method2;
} catch (exception e) {

doErrorProcessing;

¥
}

method2 throws exception {
call method3;

¥

method3 throws exception {
call readFile;

¥




Muc dich cua xu 1y ngoai 1é

 Khi xay ra ngoai I&, néu khong coé ca ché xut ly
thich hgp:
 Chuang trinh bi ngat khi ngoai lé xay ra
 Cac tai nguyén khong dugc giai phong > Lang phi

 Vidu: Vao/ra tép tin

« Néu ngoai lé xay ra (vi du nhu chuyén doéi kiéu khong
dang) = Chuang trinh két thdc ma khong déng tép tin
lai
 Tép tin khong thé truy cap/hong
 Tai nguyén cap phat khong dugc giai phéng




Mo hinh x& Iy ngoai 1é

« Hudéng doi tugng

« Ddng goi cac diéu kién khéng mong dgi trong mot doi
tuong

 Khi xay ra ngoai l&, dbi tugng tuong Ung v4Gi ngoai lé
dudc tao ra chlra thong tin chi tiét vé ngoai lé

» Cung cép cc ché hiéu qua trong viéc xu ly 16i
« Tach biét ludng diéu khién bat thuong véi luong binh
thuong




Cay phdan cdp ngodi lé trong
Java

Error chi ra cac I6i dac biét Throwable & mét 1&p cd s, nd
nghiém trong, nhifng |6i nay l cung cap giao dién va thuc thi
chuong trinh khéng thé quan ly cho hau hét cac ngoai lé.
dudgc. VD: VirtualMachineError l
OutOfMemoryError

\ ]
Lu ) ]] Exception la I8p co s& cho tat ca

cac 16i co thé kiém soat dugc.
VD: ArithmeticException,
BufferOverflowException




Mo hinh xt Iy ngoai 1é

* Ngoai |é can phai dugc xu ly & tai phuong thic
sinh ra ngoai lé hoac uy nhiém cho phuang thuc
goi dén

Calling method ‘Calling method
with s

method with no
exception handler




X 1y ngodi 1é trong Java

« XU ly ngoai lé trong Java dugc thuc hieén theo mé
hinh hudng doi tugng:
e Tat ca cac ngoai lé déu la thé hién cia mot I6p ké thira tu
|Gp Throwable hoac cac lop con cua né
e Cac d6i tugng nay cd nhiém vu chuyén théng tin vé

ngoai lé (loai va trang thai cua chuang trinh) tu vi tri xay
ra ngoai lé dén nai quan ly/xu ly né.




X Iy ngodi 1é trong Java

» Keyword
* try
e catch
e finally
 throw
 throws




Khoi try/catch

« Khai try ... catch: Phan tach doan chuang trinh
thong thudng va phan xur ly ngoai |é

- try {..}: Khoilénh c6 kha nang gay ra ngoai lé

e catch() {..}: Batvax{ ly v&i ngoai lé
try {
// Doan ma co the gay ngoai le

}
catch (ExceptionType e) {

// Xu ly ngoai le
}

ExceptionType la mot doi tugng cla I6p
Throwable




Vi du

class NoException {

public static void main ing args[]) {
String text

System.out.println(text);

s~ FIT-HUT“Lectures~00P~00P-Java~Demo>java MoException

Exception in thread "main' java.lang.ArraylndexOutOf BoundsException: B
at MoException.main(MoException.java:z3>




Vi du

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

try {
String text < args[@];
System.out.printIn(text);

}
catch(Exception e) {

System.out.println(“Hay nhap tham so khi chay!");

}
}
¥

D:=“FIT-HUT“Lectures“00P-00P-JavasDemo*java ArgExceptionDemo

Hay nhap tham so khi chay?




Vi du

public class ChiaCho@Demo {
public static void main(String args[]){
try {
int num = calculate(9,0);
System.out.println(num);
}
catch(Exception e) {
System.err.println("Co loi xay ra:
e.toString());

¥
}

static int calculate(int no, int nol){
int num @

return num;

o0 loi xay ra: java.lang.ArithmeticException: / hy zero
ress any key to continue . . .



Lép Throwable

e MOt bién kiéu String dé luu thong tin chi tiét vé
ngoai lé da xay ra

« MOt s6 phudng thic ca ban

new Throwable(String s): Tao mot ngoai lé vai thong
tin vé ngoai lé la s

String getMessage(): Lay thong tin vé ngoai |é
String getString(): MO td ngan gon vé ngoai lé

void printStackTrace(): In ra tat ca cac thong tin lién
quan dén ngoai lé (tén, loai, vi tri...)




Vi du

public class StckExceptionDemo {
public static void main(String args[]){
try {
int num = calculate(9,0);
System.out.println(num);

}
catch(Exception e) {
System.err.println(“Co loi xay ra :" +
e.getMessage());
e.printStackTrace();
}

}

static int calculate(int no, int nol) {
int num = no / nol;
return num;

Co loi xay r»a ¥ hy zero
java.lang.ArithmeticException: ~ by zero
at StckExceptionDemo.calculate<StckExceptionDemo. java:14>
at StckExceptionDemo.main(StckExceptionDemo. java:4)
Press any key to continue . .



LSp Error

» GOm céc ngoai |é nghiém trong khong thé kiém
tra (unchecked exception) vi c6 thé xay ra & nhiéu
phan cua chuang trinh.

 Con goi la ngoai |é khéng thé phuc hoi
(unrecoverable exception)

« Khéng can kiém tra trong ma ngudn Java cua ban

« Cac Idp con:

* VirtualMachineError: InternalError, OutOfMemoryError,
StackOverflowError, UnknownError

* ThreadDeath
* LinkageError




LSp Exception

. Cb(ra\cég loai ngoai le rjAén/phéi Yoy
bat va xu ly hoac uy nhiem.

« Ngudi dung co thé tao ra cac e
ngoai lé cla riéng minh bang i
cach ké thua tu Exception |
« RuntimeException co thé dugc  “Bime | & oaeion
“tung” ra trong qua trinh JVM | |
thuc hién .» \
«Java Class» «Java Class»

« Khon g b ét bu 6 - Q hai b ét ngo a| | é | (O RuntimeException (9 AddYourExceptionHere
du co thé xay ra loi |

» Khéng nén viét ngoai 1€ cla riéng
minh ké thua tu I6p nay




Mot s6 16p con cua Exception

» ClassNotFoundException, SQLException

* java.lo.lOException:
* FileNotFoundException, EOFException...

* RuntimeException:
* NullPointerException, BufferOverflowException
 ClassCastException, ArithmeticException

* IndexOutOfBoundsException:
* ArraylndexOutOfBoundsException,
» StringlndexOutOfBoundsException...
* lllegalArgumentException:
« NumberFormatException, InvalidParameterException




Vi du IOException

import java.io.InputStreamReader;
import java.io.IOException;
public class HelloWorld {
public static void main(String[] args) {
InputStreamReader isr = new
InputStreamReader(System.in);
try {
System.out.print("Nhap vao 1 ky tu: ");
char ¢ = (char) isr.read();
System.out.println("Ky tu vua nhap:
+ C);
} catch(IOException ioe) {
ioe.printStackTrace();

Mhap vao 1 ky tu: h
Ky tu vua nhap: b

Press any key to continuwe . . .



Khoi try — catch 16ng nhau

Nhirng phan nho try {
trong~kh6i ma sinh ra // Doan ma co the gay ra IOException
mot 16i, nhung toan t”/’/{D o
bo ca kh~6i thi lai sinh // Nar?lgerioﬁ;atEicgzi/igi
ra mot 10i khac = Can
V4 I. ? V4 ] N }
CP cac xu ly ngoal le catch (NumberFormatException el) {
l6ng nhau. // Xu ly loi sai dinh dang so
Khi cac khoi try I6ng J
nhau, kbOI try bén catch (IOException e2) {
trong sé dugc thuc // Xu ly loi vao ra

hién trudc. }




Nhiéu khoi catch

* Mot doan ma c6 thé %éy ra nhiéu han mot ngoai
le = Su dung nhiéu khoi catch.

try {
// Doan ma co the gay ra nhieu ngoai le
} catch (ExceptionTypel el) {
// Xu ly ngoai le 1
} catch (ExceptionType2 e2) {
// Xu ly ngoai le 2
} ...

» ExceptionTypel phai la I6p con hoac ngang hang
vGi ExceptionType?2 (trong cay phan cap ké thua)




Chuy

« ExceptionTypel phai la I8p con hoac ngan
Egr% pl\}/c';i E>}</cpeptignType2 IEzcrong cay ph%n gé'p
é thua

class MultipleCatchl {
public static void main(String args[]) {
try {
String num = args[0];
int numValue = Integer.parselnt(num);
System.out.println("Dien tich hv la: " +
numValue * numValue);
}
catch(Exception el) {
System.out.println("Hay nhap canh hv!");
}

catch(NumberFormatException e2) {
System.out.println("Not a number!");

D:\exception java.lang.NumberFormatException
i} has already been caught



Vi du

« ExceptionTypel phai la I8p con hoac ngan
Egr% pl\}/c';i E%feptignTypeZ IEzcrong cay ph%n cgé'p
é thua

class MultipleCatchl {
public static void main(String args[]) {
try {
String num = args[@];
int numValue = Integer.parseInt(num);
System.out.println("Dien tich hv la: " +
numValue * numValue);

}
catch(ArrayIndexOutOfBoundsException el) {

System.out.println(“Hay nhap canh hv!");
}
catch(NumberFormatException e2){
System.out.println(“Hay nhap 1 so!");

}



Vi du

class MultiCatch2 {
public static void main( String args[]) {
try {
// format a number
// read a file
// something else...

}
catch(IOException e) {

System.out.println("I/O error "+e.getMessage();

¥

catch(NumberFormatException e) {
System.out.println("Bad data "+e.getMessage();
}

catch(Throwable e) { // catch all
System.out.println("error: " + e.getMessage();}

¥
¥
¥



Vi du
public void openFile() {

try {
// constructor may throw FileNotFoundExcepti

FileReader reader = new FileReader("someFile
int i1=0;
while(i != -1) {
//reader.read() may throw IOException
i = reader.read();
System.out.println((char) i );
}
reader.close();
System.out.println("--- File End ---");
} catch (FileNotFoundException e) {
//do something clever with the exception
} catch (IOException e) {
//do something clever with the exception

}




Khoi finally

« Dam bao thuc hién tat ca cac cong viéc can thiét
khi co ngoai lé xay ra
» Dong file, dong socket, connection
* Giai phong tai nguyén (néu can)...

 Chac chan sé thyc hién du ngoai lé c6 xay ra hay
khong.

No exception

try block

finally

| catch block finally
Exception




Cu phdp try - catch - finally

try {
// Khoi lenh co the sinh ngoai le

}
catch(ExceptionType e) {

// Bat va xu ly ngoai le

¥
finally {
/* Thuc hien cac cong viec can thiet du ngoai le
* co xay ra hay khong */
}

co khoi try thi bat budc phai c6 khéi catch
hoac khoi finally hoac ca hai




Vi du

class StrExceptionDemo {
static String str;
public static void main(String s[]) {
try {
System.out.println(“Truoc ngoai le");
staticLengthmethod();
System.out.println(“Sau ngoai le");
}
catch(NullPointerException ne) {
System.out.println(“Da xay ra loi");

}
finally {

System.out.println(“Trong finally");
}

}

static void staticlLengthmethod() {

System.out.println(str.length());

} ruoc ngoai le
) Da xay ra loi

Khoi finall



Vi du

public void openFile()({
try {

} catch (FileNotFoundException e) {
} catch (IOException e) {

} finally {

// constructor may throw

// FileNotFoundException

FileReader reader = new FileReader("foo"

int i1=0;

while(i != -1) {
//reader.read() may throw IOException
i = reader.read();
System.out.println((char) i );

}

//do something clever with the exception
//do something clever with the exception

reader.close();
System.out.println("--- File End ---");



Uy nhiém ngoaqi 1&

Throw mdt ngoai 1é&




Hai cach lam viéc vdi ngoadi 1é

« XU ly ngay

? A Wm
* Sudung khoitry ... Thvows excepton | emoroccumed ||
catch (finally néu can). appropriate
handier
? N . , ) . Method without an
o Uy.nhjem cho Vi tri “orwards exception exception handler Lookhg s
goi no Dot
> 1 ~ Catches some .~ mMmmmw,:’n:n .
o« XU Iy ngay, hoaC other exception =
 throw ra ngoai pham vi
main
« Su dung tu khoa throw




Uy nhiém ngoai 1&

 Phuang thic ¢ thé Gy nhiém ngoai € cho vi tri goi nd
bang cach:

« SU dung throws & phan dinh nghia phuong thic dé bao
hieu cho vi tri ExceptionType goi nd biét [a nd co thé phat
sinh ngoai lé ExceptionType

« Su dung throw anExceptionObject trong than phuong thic
dé tung ra ngoai lé khi can
 Vidu
public void myMethod(int param) throws Exception{
if (param < 10) {
throw new Exception("Too low!");

I oo




Uy nhiém ngoai 1&

« Néu phuaong thlc c6 chlra cau lénh tung ngoai lé
(throw) thi phan khai bao phuadng thlc phai khai
bao la c6 tung ngoai Ié do6 hoac I6p cha cua
ngoai lé do

public void myMethod(int param) {
if (param < 10) {

throw new Exception("Too low!");

//Blah, Blah, Blah...
¥

—> unreported exception java.lang.Exception; must be

caught or declared to be thrown




Uy nhiém ngoai 1&

* Phuadng thirc khdng can phai khai bao sé tung ra
RuntimeException vi ngoai Ié nay mac dinh dugc uy
nhiém cho JVM

 Vidu
class Test {
public void myMethod(int param) {
if (param < 10) {
throw new RuntimeException("Too low!");




Uy nhiém ngoai 1&

* Tai vi tri goi phudng thuc c6 uy nhiém ngoai lé
(tru RuntimeException):
« Hoac la phuang thic chira vi tri dé phai Gy nhiém tiép
cho vi tri goi minh

» Hoac la tai vi tri goi phai bat ngoai lé Gy nhiém (hoac IGp
cha) va xtr ly ngay bang try...catch (finally néu can)




Vi du

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

int num = calculate(9,3);

System.out.println(“Lan 1: ” + num);
num = calculate(9,0);
System.out.println(“Lan 2: ” + num);

}

static int calculate(int no, int nol)
throws ArithmeticException {
if (nol == 0)
throw new
ArithmeticException("Khong the chia cho @!");
int num = no / nol;

return num;

3
Exception in thread "main" java.lang.ArithmeticException: Khong the chia cho At
at DelegateExceptionDemo.calculate<DelegateExceptionDemo. javaz11>
at DelegateExceptionDemo.main{DelegateExceptionDemo. java:zhl
ress any key to continue .




Vi du

public class DelegateExceptionDemo {
public static void main(String args[]){
int num = calculate(9,3);

b2

System.out.println(“Lan 1: + num);

b2

System.out.println(“Lan 2: + num);

}

static int calculate(int no, int nol)

if (nol == 0)

throw new




Vi du

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

try {
int num = calculate(9,3);

System.out.println(“Lan 1: ” + num);
num = calculate(9,0);
System.out.println(“Lan 2: ” + num);
} catch(Exception e) {
System.out.println(e.getMessage());

}

static int calculate(int no, int nol)
throws ArithmeticException {
if (nol == 9)
throw new
ArithmeticException("Khong the chia cho @!");
int num = no / nol;
return num;

Lan 1:= 3
Khong the chia cho @1

ress any key to continue




Uy nhiém ngoai 1&

Mot phuong thic 6 thé dy nhiém nhiéu han 1
ngoai le

public void myMethod(int tuoi, String ten)

throws ArithmeticException, NullPointerException {
if (tuoi < 18) {
throw new ArithmeticException(“Chua du tuoi!");
}
if (ten == null) {
throw new NullPointerException(“Thieu ten!");

¥
//Blah, Blah, Blah...




Lan truyén ngoai lé

 Tinh huéng:

 Gia su trong main() goi phuang thic A(), trong A() goi
B(), trong B() goi C(). Khi dé mét ngan xép cac phuong
thic dudgc tao ra.

* Gia su trong C() xay ra ngoai lé.




Lan truyén ngoai lé

« Néu C() gap loi va tung ra ngoai & nhung trong C() lai
khong xtr ly ngoai 1é nay, thi chi con mot nai cé thé xa ly
chinh la noi ma C() dugc goi, do la trong phuang thuc B().

« Néu trong B() cling khong x{ ly thi phai xir ly ngoai € nay
trong A()... Qua trinh nay goi la lan truyén ngoai lé

« Néu dén main() cling khong xt ly ngoai |é dugc tung tu C()
thi chuong trinh sé phai dung lai.

C() tung ngoai lé
¢l_co |—— "7
c B() B()
A() A()
c maing) main()




Ké thtra va iy nhiém ngoai 1é

 Khi override mot phuang thic cua I6p cha,
phucng thuc & I6p con khong dudc phép tung ra
cac ngoai lé madi

- Phuadng thuc ghi deé trong IGp con chi dugdc phép
tung ra cac ngoai Ié giong hoac la I&p con hoac la
tap con cua cac ngoai lé dugc tung ra ¢ IGp cha.




Ké thtra va iy nhiém ngoai 1é

class Disk {

void readFile() throws EOFException {}

}
class FloppyDisk extends Disk {

void readFile() throws IOException {} // ERROR!

1

class Disk {

void readFile() throws IOException {}

}
class FloppyDisk extends Disk {

void readFile() throws EOFException {} //OK




Uu diém cta Gy nhiém ngoai 1&

Dé st dung
* Lam chuong trinh dé doc va an toan hon

« Dé dang chuyén diéu khién dén nai c6 kha nang x ly
ngoai lé

 CO thé ném nhiéu loai ngoai lé

Tach xu ly ngoai lé khoi doan ma thong thudng

Khong bo sot ngoai lé (ném tu dong)

Gom nhom va phan loai cac ngoai lé

Lam chuang trinh dé doc va an toan han




Ngoai lé tv dinh nghia

Lop Exception tu viét




Tao ngodai l1é tv dinh nghia

 Cac ngoai lé do hé théng xay dung khong du dé kiém
soat tat ca cac 16i > Can phai ¢6 cac I&p ngoai lé do
ngudi dung dinh nghia.

« Ké thua tu moét I6p Exception hoac I6p con cla no

« (o tat ca cac phuong thic cua I6p Throwable

public class MyException extends Exception {
public MyException(String msg) {
super(msg);
}
public MyException(String msg, Throwable cause){
super(msg, cause);




St dung ngodadi lé tv dinh nghia

public class FileExample

{

public void copyFile(String fNamel,String fName2)
throws MyException

{
if (fNamel.equals(fName2))
throw new MyException("File trung ten");
// Copy file
System.out.println("Copy completed");
}




St dung ngodadi lé tv dinh nghia

 Bat va x(r ly ngoai lé
public class Test {
public static void main(String[] args) {

FileExample obj = new FileExample();

try {

String a = args[@];

String b = args[1];
obj.copyFile(a,b);
} catch (MyException el) {
System.out.println(el.getMessage());
}
catch(Exception e2) {

System.out.println(e2.toString());

Cisrjava Test al.txt al.txt
File trung ten

Ciw>java Test
java.lang.ArrayIndexOutOf BoundsException: A




Téng két

* Ngoai lé
« Cac sy kién bat thuong xay ra khi chay chuong
trinh
e Bat va xtr ly ngoai lé

» Ngoai Ié dugc tung ra nhu cac doi tugng ,
Exception, co thé dugc bat va xur ly trong cac khoi
try - catch

. Uy nhiém ngoai lé

. Dinh, nghia ,cég trucdng hgp dac biét la cac ngoai
|é dé co thé bat va xu ly




Thank you!

Any questions?




