Chuong 7 . , R
XU LY NGOAI LE (Exception Handling)

Sau khi két thic chuong nay, ban cé thé ndm dudgc cac ndi dung sau:

Dinh nghia moét ngoai Ié (exception)

Hiéu dudc muc dich cua viéc xr ly ngoai I&

Hiéu dudc cac kiéu ngoai I& khac nhau trong Java

MO td mo6 hinh x(&r ly ngoai Ié

Hiéu dugc cac khdi 1énh chifa nhiéu catch

M0 ta cach sir dung cac khai ‘try’, ‘catch’ va ‘finally’
Giai thich cach s dung céac tu khoa ‘throw’ va ‘throws’
Tu tao ra cac ngoai |é
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7.1 Gigi thiéu

Exception & mot 16i d&c biét. Ldi nay xuat hién vao luc thuc thi chuong trinh. Céac trang
thai khong binh thudng xay ra trong khi thi hanh chudng trinh tao ra cac exception.
Nhitng trang thai nay khong dugc biét trudc trong khi ta dang xay dung chuong trinh. Néu
ban khéng phan phdi cac trang thai nay thi exception co6 thé bi két thic doét ngdt. Vi du,
viéc chia cho 0 sé tao mét I0i trong chuadng trinh. Ngén ngir Java cung cap b6 may dung
dé xur ly ngoai 1& rat tuyét vdi. Viéc xr ly nay lam han ché t8i da trudng hdp hé théng bi
pha v& (crash) hay hé thdng bi ngat dot ngdt. Tinh nang nay lam cho Java la mdt ngdn
ng{ lap trinh manh.

7.2 Muc dich cua viéc xtr ly ngoai lé

Mot chudng trinh nén cé cd ché xir ly ngoai 1€ thich hgp. Néu khong, chudng trinh sé bi
ngat khi mot exception xay ra. Trong trudng hop dd, tat ca cac ngudn tai nguyén ma hé
thong trudc kia phén phdi sé dudc di dgi trong cung trang thai. Diéu nay gay lang phi tai
nguyén. P& tranh trudng hop nay, tat ca cdc ngudn tai nguyén ma hé théng phan phdi
nén dudc thu hoi lai. Tién trinh nay doi hdi ca ché xur ly ngoai Ié thich hgp.

Cho vi du, xét thao tac nhép xuét (I/O) trong mdt tap tin. N&u viéc chuyén ddi kiéu dir
liéu khéng thuc hién dang, mot ngoai lé s& xay ra va chudng trinh bi hiy ma khéng déng
lai tap tin. Luc do tap tin de bi hu hai va cac ngudn tai nguyén dudc cap phat cho tap tin
khong dudc thu hoi lai cho hé thdng.

7.3 X« ly ngoai lé

Khi moét ngoai 1é xay ra, doi tugng tudng Urng v@i ngoai |é d6 dudc tao ra. Doi tugng nay
sau dé dudgc truyén cho phuong thiic Ia ngi ma ngoai € xay ra. D6i tugng nay chlra thong
tin chi tiét v& ngoai I&. Thong tin nay cé thé dugc nhan vé va dugc xi ly. Cadc méi trudng
runtime nhu ‘IllegalAccessException’, ‘EmptyStackException’ v.v... c6 thé chdn dugc cdc
ngoai 1&. Poan ma trong chuong trinh déi khi cé thé tao ra cac ngoai 8. LSp ‘throwable’
dugc Java cung céap la I8p trén nhéat cua I8p Exception , I8p nay la I6p cha cua cac ngoai Ié
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khac nhau.
7.4 MO hinh xtrf ly ngoai lé

Trong Java, mo6 hinh xtr ly ngoai I& ki€m tra viéc xUf ly nhifng hiéu Ung [é (16i), dugc biét
dén la mo hinh ‘catch va throw’. Trong mo6 hinh nay, khi moét 16i xay ra, mot ngoai |€é sé bi
chan va dugc dua vao trong mot khdi. Nguai |ap trinh vién nén xét cac trang thai ngoai 1é
ddc 1&4p nhau tir viée diéu khién théng thudng trong chudng trinh. Cac ngoai 1& phai dudgc
bat gitr néu khéng chuadng trinh sé bi ngat.

Ngdn ngir Java cung c8p 5 tur khod sau dé xur ly cdc ngoai |&:

try
catch
throw
throws
finally

YVVVY

Dudi day la cau trdc cia mo hinh x ly ngoai lé:

try
{

b

catch(Exception el)

{

// place code that is expected to throw an exception

// If an exception is thrown in ‘try’, which is of type el, then perform
// necessary actions here, else go to the next catch block

be

catch(Exception e2)

// If an exception is thrown in, try which is of type e2, then perform
// necessary actions here, else go to the next catch block

b

catch(Exception eN)

{
// If an exception is thrown in, try which is of type eN, then perform
// necessary actions here, else go to the next catch block

b

finally

{
// this book is executed, whether or not the exception is throw.

b

7.4.1 Cac uu diém cta mo hinh ‘catch va throw’

Md hinh ‘catch va throw’ cé hai uu diém:
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> Ngugi |ap trinh vién phai phan phéi trang thai 16i chi vao nhitng ndi can thiét. Khong
can phai thuc hién tai moi mdec.
> MOt théng bdo 16i cé thé dudgc in ra khi ti€n hanh x&r ly ngoai |&.

7.4.2 Cac khai ‘try’ va ‘catch’

Khdi ‘try-catch’ dugc sir dung dé thi hanh mé hinh ‘catch va throw’ cia viéc x{ ly ngoai l&.
Khdi ‘try’ chra mot bd cac 1énh cd thé thi hanh dugc. Cac ngoai 1é cd thé bi chdn khi thi
hanh nhitng cdu 1énh nay. Phudng thic dung dé chén ngoai 1& cé thé dugc khai bdo trong
kh&i ‘try’. Mot hay nhiéu khéi ‘catch’ cé thé theo sau khéi ‘try’. Cac khdi ‘catch’ nay bat
cac ngoai |é bi chan trong khaGi ‘try’. Hay nhin khai ‘try’ dudi day:

try

{
doFileProcessing(); // user-defined method
displayResults();

b

catch (Exception e) // exception object

{

System.err.printin(“Error :” + e.toString());
e.printStackTrace();

b

O day, ‘e’ 1a d6i tugng cua Idp ‘Exception’. Chling ta cd thé s dung ddi tugng nay dé in
cac chi tiét vé ngoai 1&. Cac phuong thirc ‘toString’ va ‘printStackTrace’ dudc s dung dé
moO tad cac exception phat sinh ra. Hinh sau chi ra két xudt cua phuong thic
‘printStackTrace()".

=% |Command Prompt -0 x|

Ciwcorejavarjava Exi
Error :java.lang.ArithmeticException: ~ hy zero
java.lang.ArithmeticException: ~ hy zero

at Exl _main(Exl.java:8>

Ciscorejavary

Hinh 7.1 Khéi Try va Catch
D& bat gilr bat cr ngoai 1é nao, ta phai chi ra kiéu ngoai |& 1a ‘Exception’.
catch(Exception e)

4

Khi ngoai I& bi bat gilr khdng biét thudc ki€u nao, ching ta cé thé sir dung I6p ‘Exception
dé bat ngoai 1& do.
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Kh&i ‘catch()’ bat gir b&t c cac 16i xay ra trong khi thi hanh phucong thuc
‘doFileProcessing’ hay ‘display’. Néu mot 10i xay ra trong khi thi hanh phuong thic
‘doFileProcessing()’, luc d6 phugng thic ‘displayResults()’ s& khéng bao gid dugc goi. Su
thi hanh sé& ti€p tuc thuc hién khdi ‘catch’. D€ cd nhiéu I8p xur ly I6i hon, nhu Ia
‘LookupException’ thay vi mot d6i tugng ngoai 1€ chung (Exception e), 10i that su sé la
mot instance cla ‘LookupException’ hay mot trong s6 nhitng I6p con cla nd. LOi sé dugc
truyén qua khd&i ‘try catch’ cho tdi khi ching bat gdp moét ‘catch’ tham chi€u tdi né hay
toan bd chudng trinh phai bi huy bé.

7.5 Cac khoi chira nhiéu Catch

Céac khéi chlra nhiéu ‘catch’ x& ly cac kiéu ngoai 1& khiac nhau mdt cach ddc 1ap. Ching
dugc liét ké trong doan ma sau:

try
{

doFileProcessing(); // user defined mothod
displayResults(); // user defined method

catch(LookupException e) // e - Lookupexception object

{
b

catch(Exception e)

{

be
b

handleLookupException(e); // user defined handler

System.err.printin(“*Error:” + e.printStackTrace());

Trong trudng hdp nay, khdi ‘catch’ dau tién sé& bat gilr mot ‘LockupException’. Khdi ‘catch’
th(r hai sé xur ly kiéu ngoai |é khac v@i khdi ‘catch’ th&r nhat.

Mot chuong trinh cling cd thé chilra cac khéi ‘try’ [6ng nhau. Vi du doan ma dudi day:

try
{
statement 1;
statement 2;
try
{
statementl;
statement2;
b
catch(Exception €) // of the inner try block

{
be
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catch(Exception e) // of the outer try block

{
be

Khi sir dung cac ‘try’ 1ong nhau, khaéi ‘try’ bén trong dugc thi hanh dau tién. Bat ky ngoai
&€ nao bi chan trong khdi ‘try’ sé bi bat gill trong cac khdi ‘catch’ theo sau. Néu Kkhdi
‘catch’ thich hgp khéng dugc tim thdy thi cac khdi ‘catch’ cia cac khdi ‘try’ bén ngoai sé
dugc xem xét. Néu khong, Java Runtime Environment x( ly cac ngoai lé.

chuong trinh 7.1 minh hoa céch s dung cac khdi ‘try’ va ‘catch’.

Chuwong trinh 7.1

class TryClass

{
public static void main(String args[])
{
int demo=0;
try
{
System.out.printin(20/demo);
b
catch(ArithmeticException a)
{
System.out.printin(*Cannot Divide by zero”);
b
b
b

Két xuat cda chuadng trinh:

= | Command Prompt

C:swcorejavarjava TevyClass
Cannot Divide by zero

Ciwcorejavar_

Hinh 7.2 ArithmeticException

Trong chudng trinh nay, mot s6 dudc chia cho 0. BDay khong la toan t&r s6 hoc hgp 1é. Do
ddé mot ngoai 1€ bi chdn va dugc bat gilf trong khéi catch. Khi ngudi 1&p trinh vién nhan
biét dugc loai ngoai 1€ nao cd thé xay ra, anh ta hay cb ta viét mot ciu lénh trong khdi
‘catch’. O day, ‘a’ dudc s dung nhu mét dbi tugng cla Arithmaticexception dé in cac chi
tift vé cac toan t’ ngoai 1€ ma hé thdong cung cap. NEu ban thay thé Iénh
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‘System.out.printin’ cGia khéi ‘catch’ bang 1énh ‘System.out.printin(a.getMessage())’
thi két xuat ctia chuang trinh nhu sau:

= |Command Prompk

C:wcorejavarjava TeryClass
' hy zero

Ciscorejavar

Hinh 7.3 Cau thdng bao §i

Khi cac khoi ‘try’ dugc si dung ma khoéng cé cac khdi ‘catch’ nao, chudng trinh sé bién
dich ma khdng gdp su cd nao nhung sé& bi ngat khi thuc thi. Bdi vi ngoai I1é d3 xay ra khi
thuc thi chugng trinh.

7.6 Khaoi Yfinally’

Khi mdt ngoai 1& xuét hién, phudng thirc dang dudc thuc thi cd thé bi dirng ma khéng
dugc thi hanh toan ven. Néu diéu nay xay ra, thi cac doan ma (vi du nhu doan ma vdi
chic nang thu hoi tai nguyén coé cac Iénh ddéng lai tap tin khai bao cudi phuong thic) sé
khdng bao gid dudc goi. Java cung cdp khéi ‘finally’ dé giai quyét viéc nay. Khéi ‘finally’
thuc hién tat ca céc viéc thu don khi mot ngoai 1€ xay ra. KhGi nay cé thé dudc s dung
két hgp vai khoi ‘try’. Khai ‘finally’ chra cac cau Iénh thu hoi tai nguyén vé cho hé thdéng
hay |énh in ra cac cau thong bao. Cac Iénh nay bao gom:

> Dong tép tin.
> Ddng lai bd két qua (dudc s dung trong chuong trinh co sé dir liéu).
> Ddng lai cac két ndi dudc tao trong cd sé dir liéu.

try
{
doSomethingThatMightThrowAnException();
b
finally
cleanup();
Phudng thirc ‘cleanup()’ dugc goi néu phuong thic

‘doSomethingThatMightThrowAnException()’ chan moét ngoai |é. Mat khac ‘cleanup()’ cling
dugc goi ngay khi khong cé ngoai |€ nao bi chan va thi hanh ti€p tuc sau khdi 1énh ‘finally’.

Khdi ‘finally’ Ia tuy y, khéng bat budc. Khdi nay dudc dat sau khdi ‘catch’. Hé théng sé
duyét tUr cau lIénh dau tién cua khadi ‘finally’ sau khi gap cau Iénh ‘return’ hay |énh ‘break’
dugc dung trong khoi ‘try’.
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Khai ‘finally’ bao dam ltc nao cling dugc thuc thi, bat chap cé ngoai I1é xay ra hay khéng.

4

Hinh 7.4 minh hoa su thi hanh clia cac khéi ‘try’, ‘catch’ va ‘finally’.

try block

No Exception ' Exception occurs

/ A
finally block catch block

v

\ finally block \

Hinh 7.4 Khéi lénh ‘try’, ‘catch’ va ‘finally’

Hinh 7.2 s& dung kh&i ‘finally’. O day, khéi ‘finally’ dudc thi hanh bat

‘ArithmeticException’ c6 xay ra hay khong. Khéi nay khai bao cac hoat dong thu don.

Chuwong trinh 7.2

class FinallyDemo

{
String name;
int nol,no2;
FinallyDemo(String args[])

{
try
{
name=new String(“Aptech Limited”);
nol=Integer.parselnt(args[0]);
no2=Integer.parselnt(args[1]);
System.out.printin(name);
System.out.printin(*Division Result is” + nol/no2);
b
catch(ArithmeticException i)
{
System.out.printin(*Cannot Divide by zero”);
b
finally
{
name=null; // clean up code
System.out.printin(“Finally executed”);
b
b

public static void main(String args[])

chéap
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{
be

new FinallyDemo(args);

b

KEét xudt clia chugng trinh:

= |Command Prompk

C:wcorejavarjava FinallyDemo 12 2
Aptech Limited

Divizion Result i= 6

Finally executed

Ciscorejavar

Hinh 7.5 Khéi Finally

Trong vi du nay, cac cau lénh trong khaoi ‘Finally’ luon luén thi hanh, bat chap ngoai 1é co
xay ra hay khoéng. Trong két xuat bén trén, khéi ‘finally’ dugc thi hanh mac du khéng cé
ngoai |é xay ra.

7.7 Cac ngoai lé dudc dinh nghia véi Iénh ‘throw’ va ‘throws’

Cac ngoai I€ bi chan véi su trg gidp clda tu khoa “throw’. TU khéa “throw’ chi ra mét ngoai
€ vira xay ra. Toan tU cua throw la mot dbi tugng cua I8p, I18p nay dudc dan xuat tu
‘Throwable’.

Poan Iénh sau chi ra cach st dung cta Iénh ‘throw’:

try
{
if (flag<0)
throw new MyException(); // user-defined
b
b

MOt phuong thi'c don cé thé chdn nhiéu ngoai 1&. D& x{r ly nhitng ngoai 1é nay, ta can
cung cap moét danh sach cac ngoai Ié ma phudng thic chan trong phéan dinh nghia cua
phuong thirc. Gia st rang phuadng thic *x()’ goi phuong thic ‘y()’. Phuong thic ‘y()’ chén
mot ngoai |1é khong dugc xr ly. Trong trudng hdp nay, phuong thirc goi ‘x()’ nén khai bao
viéc chan cung mo6t ngoai 1é vdi phuong thidc dugc goi ‘y()’. Ta nén khai bao khdi ‘try
catch’ trong phuong thic x() d& dam bao rang ngoai & khéng dudc truyén cho céac
phuong thi'c ma goi phudng thic nay.
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Poan ma& sau minh hoa céch sl dung cua tir khod ‘throws’ d& xu ly nhiéu ngoai 1é:

public class Example

{
// multiple exceptions separated by a comma
public void exceptionExample() throws ExException, LookupException
{
try
{
// statements
¥
catch(ExException exmp)
{
b
catch(LookupException Ikpex)
{
¥
b
b

Trong vi du trén, phuong thic ‘exceptionExample’ khai bao tir khoa ‘throws’. Ti khoa nay
dudc theo sau bdi danh sach cac ngoai 1é ma phuong thiic nay cé thé chdn - Trong trudng
hgp nay la ‘ExException’ va ‘LookupException’. Ham xU ly ngoai |é cho cac phuadng thuc
nay nén khai bdo cac khdi ‘catch’ d€ cb thé xir ly t&t ca cac ngoai I& ma cac phuong thic
chan.

L&p ‘Exception’ thuc thi giao dién ‘Throwable’ va cung c8p céc tinh nang hitu dung dé
phan phéi cac ngoai Ié. Uu diém cua né la tao cac I8p ngoai & dudc dinh nghia bdi ngudi
dung. P& lam diéu nay, mdt I8p con cua I8p Exception dugc tao ra. Uu diém cua I8p con 1a
mot ki€u ngoai 1€ mdi cé thé bi bat gilr doc 1ap tur cac loai Throwable khac.

Chudng trinh 7.3 minh hoa ngoai |1é€ dugc dinh nghia bdi ngudi dung ‘ArraySizeException’:
Chwong trinh 7.3

class ArraySizeException extends NegativeArraySizeException

{
ArraySizeException() // constructor
{
super(“You have passed an illegal array size”);
b
b
class ThrowDemo
{

int size, array[];
ThrowDemo(int s)

{

size=s;
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try
{

b
catch(ArraySizeException e)

{
be

checkSize();

System.out.printin(e);

b
void checkSize() throws ArraySizeException
{
if (size < 0)
throw new ArraySizeException();
else
System.out.printin(*The array size is ok.”);
array = new int[3];
for (inti=0; i<3; i++)
array[i] = i+1;
b
public static void main(String arg[])

{
b

new ThrowDemo(Integer.parselnt(arg[0]));

b

Ldp dugc dinh nghia bdi ngudi dung ‘ArraySizeException’ 1a I6p con cuha I6p
‘NegativeArraySizeException’. Khi mot déi tugng dugc tao tur I8p nay, thong bao vé ngoai
|& dudc in ra. Phuang thic ‘checkSize()” dudc goi d€ chdn ngoai 1é ‘ArraySizeException’ ma
dudc chi ra bdi ménh dé ‘throws’. Kich thudc ciia mang dudc kiém tra trong cdu truc ‘if’.
Néu kich thudc la s6 dm thi doi tugng cua I6p ‘ArraySizeException’ dudc tao. Phuong thic
‘call()’ dudgc bao quanh trong khoi ‘try-catch’, la ngi ma gia tri cta doi tugng dugc in ra.
Phuong thirc ‘call()’ can dugc bao trong khdi ‘try’, d€ cho khdi ‘catch’ tuong (ng cd thé in
ra gia tri.

Két xuat cua chuadng trinh dugc chi ra & hinh 7.6.

= |Command Prompk

C:iwcorejavarjava ThrowDemo 9
The array size is ok.

C:scorejavarjava ThrowDemo —8
ArravSizeException: You have passed an illegal array siz=e

C:scorejavar

Hinh 7.6 Ngai 1€ tw dinh nghia
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7.8 Danh sach cac ngoai lé

Bang sau day liét ké mot sé ngoai l€é:

Ngoai lé

LSp cha cua th& tu phan cap ngoai
[

RuntimeException

Lép cd sd cho nhiéu ngoai |€ java.lang

ArthmeticException

Trang thai 16i v& s8, vi du nhu ‘chia cho
OI

IllegalAccessException

LSp khéng thé truy cép

IllegalArgumentException

Phudng thdc nhan moét d6i s6 khong
hgp 1é

ArrayIndexOutOfBoundsExeption

Kich thudc cia mang I8n han 0 hay Idn
han kich thudc that su' cla mang

NullPointerException

Khi mudn truy cap déi tugng null

SecurityException

Viéc thiét |ap cd ché bao méat khong
dugc hoat dong

ClassNotFoundException

Khéng thé nap I8p yéu ciu

NumberFormatException

Viéc chuyén ddi khong thanh céng tir
chuoi sang s6 thuc

AWTException Ngoai Ié vé AWT

IOException LSp cha cua cac ngoai 1€ I/0
FileNotFoundException Khéng thé dinh vi tap tin
EOFException Két thic mot tap tin
NoSuchMethodException Phugng thic yéu cau khong ton tai

InterruptedException

Khi mét ludng bi ngét

Bang 7.1 Danh séch rt sé ngaai &

Tom tit

> B4t cf khi nao mot 16i xuat hién trong khi thi hanh chuong trinh, nghia 18 mot ngoai 1€
da xuat hién.

> Ngoai Ié phat sinh vao luc thuc thi chuong trinh theo trinh tu ma.

> Moi ngoai 1é phat sinh ra phai bi bat gilr , néu khong (‘ng dung sé& bi ngat.

> Viéc xtr ly ngoai |é cho phép ban két hgp tat ca tién trinh xuir ly 10i trong mot ngi. Luc
dé doan ma cua ban sé rd rang han.

> Java st dung cac khdi ‘try’ va ‘catch’ dé x(r ly cac ngoai |&. Céc cdu Iénh trong khdi ‘try
chan ngoai Ié con khai ‘catch’ x{r ly ngoai |é.

» Cac khdi chra nhiéu catch cé thé dudc sir dung dé xr ly cac ki€u ngoai 1& khac nhau
theo cach khac nhau.

> TU khoad ‘throw’ liét ké cac ngoai |Ié ma phuong thirc chan.

> TU khoa ‘throw’ chi ra mot ngoai Ié vira xuat hién.

> Khai ‘finally’ khai bao cac cau Iénh tra vé ngudn tai nguyén cho hé théng va in nhitng
cau thong bao.

4

111 Check vour progress & Exercise !l
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