A1 — Exception & Assertion
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az'ls 9 AlAiaiu'le

readFile() { Nifiuduiile
open the file;
allocate memory; nuaAINA lwa
read the file 1Into memory; -
_ auliuasa
close the fTile;
ks a6
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LLULILAN €

int readFile() {
errCode = 0;
c = open the file;
1T (c == theFilelsOpen) {
c = allocate memory;
iIT (c == gotEnoughMemory) {
c = read the file 1Into memory;

IT (c '= readSuccess) errCode = -2;
} else {
errCode = -3;

}

c = close the fTile;
IT (c 1= theFileClose && errCode == 0) errCode = -4;

} else {
errCode = -1;
}

return errCode;

}
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LUty audranIn

readFile() {

try {
open the file;
allocate that much memory;
read the file Into memory;
close the fTile;

} catch (fileOpenFailed) {
doSomething;

} catch (memoryAllocationFailed) {
doSomething;

} catch (readFailed) {
doSomething;

} catch (FfileCloseFailed) {
doSomething;

}
}
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Error Propagation

methodl {
err = method2();

methodl {method2();}
method2 {method3():;}
method3 {readFile();}

methodl {
try {
method2(); proceed();
} catch (exception) {
doErrorProcessing;

}
}

method2 throws exception {
method3(); proceed();

}

method3 throws exception {
readFile(); proceed();

}

1T (err)

else
proceed();
}
int method2 {
err = method3();
1T (err)
return err;
else
proceed();
+
int method3 {
err = readFile();
1T (err)
return error;
else
proceed();

doErrorProcessing;
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Errors wag Exceptions

e NN51YINVIUAAITUTUATURTANRLAAANURAWANA
WIanuiIralns a1n

— AFIAYY UAYIANIN
e KUUANNAINUR, IVM flufasiagauuas

e WITANIULAUGIE O Wayg error #3a

o . " e exception
o L1RaUUTTLANTAYRTITA .
e 2198V index AavastuanN2IvINAAY LI
‘ EEn
(~4 ai al o
— Wiannaan g
o &ANzuavaaltansfialné NNIATIARAULUATLIAY

exception tAatiululuiian

o Taurulugsa
a cal 1 1 a: 0
e W1 AeATHAY LtTuTUeuNnAUR
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ANTLAIANURNANAIALRLRIN AU NG

o ldin5Tau (throw) aaliandAwnuy error wag
exception AAa

e fia class wavaadiandunuiszianuag error
wag exception MAia

public class Test {

public static void main(Strfag[] args) {
String 1nputString = args|O0];

ArrayIndexOutOfBoundsException

double 1nputValue = Double.parseDouble(inputString);
System.out.printIn("'Sgrt(’" + 1nputValue+™) o+
Math.sqrt(inputvValue));

¥ NumberFormatException

¥ |
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Exceptions MtAnZiuannszuuIIN

e NNsVINVIUNTanm&RnUn& (Exception)

// ArraylndexOutOfBoundsException
int [] a = Int[40];
a[40] = 20;

// StackOverflowError
void Jeng() {

Jeng(Q);

}

// ClassCastException
Object a = new Rectangle();
System.out.printIn((String) a);

iInt n = -100;

Vector [] a = new Vector[n];

// NegativeArraySizeException // ArrayStoreException

Object [] a = new String[5];
a[0] = new Rectangle();
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// FileNotFoundException
BufferedReader 1in new BufferedReader(
new FileReader('data.in"));

String txt = iIn.readLine();
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al Go

AL AULUN AN AALAIANURALUNE

D

e LlanumnuAaUndinaluiunan LazsiadnITLA
Wi 3anns L
— g5 vaauanduavaadfiunuanufialnidiiiady
— throw aautandiuliigEansunsu
— Wauvan'ifdwwiaadiain wiiaaflana throws

/**
* Find real roots of a quadratic equation of the form
* a*xN2 + b*x + c.
* @return a two double-element array containing the two roots
* @throws lllegalArgumentException when there®"s an imaginary root
*/
public double[] gRoot(double a, double b, double c)
throws IllegalArgumentException {
double t = b *b -4 * a * c;
iIf (t < 0) throw new IllegalArgumentException("imaginary');
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Example : Account

class Account {

protected long balance;

public void withdraw(long amount) {
balance -= amount;

+

public void deposit(long amount) {
balance += amount;

by

public long getBalance() {
return balance;

}

} [% [ o a al 1 (Y% o 1
daautfuirwuunuinninluliud azvinadne'ls ?

a5 dansAuanisalidut Ateulugdan withdraw nsu
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Be Specific

class Account { '
protected long balance; y
public void withdraw(long amount) Lifaaunung

throw 10Exception {
IT (balance < amount) throw new I0Exception();
balance -= amount;

}

"= public void withdraw(long amount) throw Exception {
¥ if (balance < amount) throw new Exception();
balance -= amount;

+ AUKUENI' 1

public void withdraw(long amount)
throw InsufficientFundException {
1T (balance < amount) .
throw new InsufficientFundException(); | Tadamnuuune

balance -= amount;
} I
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laldiuiannatateauliadng

e AaFANNT Inanslda1&9 try-catch

— “@n” &vfindnd iiadnnns

— “@n” aRalnd tiatldsulssianudrlausa
e ‘Linadan1sAtausa Taansdsea@liMuian
try {

ot . AdiamnNudelatlauaautansuayd
o tatoamons AR1& Exceptionl na1svinguay
A5 1am Ludvinvueai catch block

statement
} catch( Exceptionl varName ) {
statement [

statement

}

sansiiAfadiarvdvaaulansgn

TauaanutiiavNntAnRINalnG
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Example : Account

public static void main(String[] arg) {
Account acc = new Account();
acc.deposit(100);
acc.withdraw(120);
System.out.printin(acc.getBalance());

}

e COMpilation error : °l°}’3mﬁam’7ima'iﬂu
exception Agavy catch WaaluAlausa

public static void main(String[] arg) {

Account acc = new Account();

try {
acc.deposit(100);
acc.withdraw(120);
System.out.printlIn(acc.getBalance());

} catch (InsufficientFundException e) {
System.out.printIn(C’'l won"t let you withdraw');

}
}
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q'lena1e catch blocks

try { .
msmmua‘"ns”’imw
statement mmumam catch block
. ‘ 1a AduAuinaaulane
statement AN 1aUNIATINUARH

229 catch block 1a
} catch( Exceptionl varName ) {

statement
statement

} catch( Exception2 varName ) {
statement

statement
} catch( Exception3 varName ) {
statement

statement

A
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MR ey

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

try {

normal processing
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exception handling

16/01/48 15



a1'1ddAN19 exception Asusa “au” sia

void transfer(Account accFrom, long amount)
throw InsufficientFundException {
try {
accFrom.withdraw(amount);
this.deposit(amount);
} catch (InsufficientFundException e) {
throw e;

}
}

void transfer(Account accFrom, long amount)
throw InsufficientFundException {
accFrom.withdraw(amount);
this.deposit(amount);

}
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grusatdasauildszinan nau “au” ¢a

void transfer(Account accFrom, long amount)
throw TransferFailException {

try {
accFrom.withdraw(amount);

this.deposit(amount);

} catch (InsufficientFundException e) {

throw new TransferFailException();
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Finally block

e flu block Muvinvutgualiinagiin exception
raa'liAnu

public void method() throws Exceptionl, Exception2 {
try {

Y finally {

y try {

}

} catch( Exceptionl varName ) {
} catch( Exception2 varName ) {

Y Finally {

, .-
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try-finally

public boolean searchFor(String file, String word)
throws StreamkException {
Stream 1nput = null;

try {

Input = new Stream(file);
while (input.eof())

1T (input.next().equals(word)) return true;
return false;

} Tinally {
iIT (input !'= null) 1nput.close();
}

}
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ARRaY lsN&svaadtaneualaule ?

o al 1\

o Tau'latanwzaadtansi “ilu” Throwable

seuu Nt ugtau Error uay
annatu ludsunsuuasnily liaas
throw wagliais catch

AWTError

—  Error

A

OutofMemoryError FileNotFoundException

Throwable [«

A

— 10Exception

EOFException

— Exception InterruptedException

ArithmeticException

— RuntimeException «

ClassCastException
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Checked & Unchecked Exceptions

e 3N7NUUY exceptions Lilu

— Checked

e A Tuluaniinistaunuu checked davilszn1ANiILUA6

e A3 anlfuiaaniauuuy checked éavy catch »salausia

— Unchecked

o AMTuluianiinistaunuy unchecked lidavilszndanfiiuiian
o B anlfduiaanlaunuy unchecked liidiag catch »3atlausa

o compiler 2z 11 checked exceptions
e RuntimeException uwazannaluiilu unchecked

amfunudienild checked
exception a&19339 q A9 9
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Error uazgniaiuiiia
flunuy unchecked
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Checked Exceptions

o finlfiAuGIRAUABATRILVANIANNANEURNTTLL
- wuduliwy, glidnsandayana, LA3avLsiznafinsa
16, LTI RUNW lunwsay, ...
e checked exception fiutwiglfiunandav catch
wia'luAsaglausa
void readProductCode() {
FilelnputStream ¥ = new FilelnputStream(''code.txt');

} voild readProductCode() throws FileNotFoundException {
= FilelnputStream f = new FilelnputStream(''code.txt');

void readProductCode() {

try {
FilelnputStream ¥ = new FilelnputStream(‘'code.txt");

} catch( FileNotFoundException e ) { ... }
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Unchecked Exceptions

o NinlHuAIFIRNAUNRNLIARININNT LUUHITRON
semantic contract 2iu

— IllegalArgumentException T41uns6ii argument Ny
W hiduldeundeayaunaulitu spec.
e input ¥uGaay, input ¥irufitiu 4 Uan, ...

— IllegalStateException 1iilunsdiffinnsBGaniuviannau
Limsgnaan

e ¥iNU3EN exit Aau enter, inuaan remove aau empty, ...

— NullPointerException, ArithmeticException,
ArrayIndexOutOfBoundsException, ...

e 3inldiAu public method
e 1A contract uav private method a5l assert
o Jiatfim unchecked exception Wnwnuad9 bugs

© S.Prasitjutrakul 2004 16/01/48 23



Unchecked Exceptions

/**
* Returns the element at the specified 1ndex In this list.
*
* @param 1 1ndex of element to return.
* @return the element at the specified i1ndex In this list.
* @throws IndexOutOfBoundsException 1f out of range
*/
public void get(int 1) {
1T (i <O || 1 >= size)
throw new IndexOutOfBoundsException(''t = " + 1);
\ ¥ List list = new ArrayList();
e

for (int i = 0; i <= list.size(): i++) {
process(list.get(i));
}

compiler liWavingas catch IndexOutOfBoundsException
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N19&319 exception wuulna

e LU unchecked A extends ann RuntimeException
e LUy checked A extends ann Exception

public class NewUnchecked extends RuntimeException {
public NewUnchecked () {

super();
¥

public NewUnchecked(String s) {
super(s);
}

1 public class NewChecked extends Exception {
eemem——— public NewChecked () {
super();

}
public NewChecked(String s) {

super(s);

}

}
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Invoking Methods on Throwable Objects

e Lila catch exception object ua?y & usaaantld
wviaauavaadians’le (1w Throwable) waiu

— String getMessage( )
AU message NH&I19 exception object &9l
constructor

— void printStackTrace( ) |
L&A stack trace aavInTs3aNLUVIAAAINY a4 AT
LAG exception aann1y System.err
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getMessage and printStackTrace

O1: public class A {
02: public static void main(String[] args) {

03: try {

04: a();

05: } catch (lllegalStateException e) {
06: System.out.println(e.getMessage());
07: e.printStackTrace();

08: }

09: }

10: public static void a() { bQO; }
11: public static void b { cQ:; }
12: public static void c(Q {

13: throw new lllegalStateException("'Just a test");
14: }

15: } Just a test

B —

Java.lang.lllegalStateException: Just a test
at A.c(A.java:1l3)
at A.b(A.java:1l)
at A.a(A.java:10)
at A.main(A.java:4)
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15293nAN : A1 UUAY catch clauses

e 11UV try duana catch blocks ‘16
e 14l exception MUK AFUWUSAU Gav catch

NNURIUNDUUTINL L

Exception

?
| |

Typel Type2

Typell Type2l

Type2ll
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try {

} ééich (Type211 e) {
} ééich (Type2l1 e) {
} ééich (Typell e) {
Y catch (Type2 e) {

} ééich (Typel e) {

} ééich (Exception e) {

, .
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19293n3N : overriding

o Ww¥ianuav subclass 7 overriding aav superclass
iulau checked exception 'la “illu” wuy
LAENAUN superclass 1au

class A {
void a() throws Type2l {...}

¥ class B extends A {
void a() throws Type21l {...}
1

Exception

| |
Typel Type2
Typell Type2l
Type2ll

class C extends A {
void a() throws Type2l, Type2l1l {...}

}

}

class D extends A {
void a() throws Typel {...} void a() throws Type2 {...}

class E extends A {

}
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Exception Guidelines

o 14 checked exception Aunseifurazinnislé
e 14 run-time exception funsdifnaziilu bugs
o arinl4 exception Autman1saldndifigiaciie
o 14 exception unasguiiati

— IllegalArgumentException, IllegalStateException, ...
e throw early, catch late

int s = 0;
try {
int 1 = 0O;
while (true) s += afi1++];
} catch (ArraylndexOutOfBoundsException e) {
}
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Exception Guidelines

e ANlUAGAN1T THilausa aen “nau”

void a(Q) {

try {
someProcessing();

} catch (10Exception e) {
handleException();
}

} class A {
T void a() throws I10Exception {
someProcessing();

}
Y [Void aQ {

try { Jl'
someProcessing();
} catch (10Exception e) { }

}
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Bugs

e Fixing bugs is easy
e Finding bugs is hard Aeaslsiy ?

public void withdraw(long amount)
iIT (amount < 0)

throw new lllegalArgumentException(
., this + "2 amount = " + amount);

_—

A stack trace
\\\\\\ . vinludiia ?
LAauin'lunuy ?
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Assertion

private void heatReactor(int temp) {
reactor.setHeat(temp);

Nulaunn private method 1aiauiad
Fusa9In temp NI TH Liisautduwieg

private void heatReactor(int temp) {
assert 200 < temp && temp < 1000 : ""too hot " + temp;
reactor.setHeat(temp);

Q/

ULiRnIud asagaulviwila dratuanaividiainiilu bug
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Assertion

o A1&9TANNEE boolean expression
TUsunsuuasiulaindavtiuasy

o ALARALAUUEYINIIU ALLAR AssertionError
e disable n1sa9radau'le

o 108111211 enable aauWauuILRZNARAU LA
Jqulandaaeia A disable aaultasy

Jjavac —source 1.4 Test. java

Jjava —ea Test

li'laanwizsu 1.4 (duduld
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Assertion : Syntax

assert booleanExpression;

assert booleanExpression : expression;

|

String AunudiamnNuusay
TEURLLALAUDIANURAWRA

private void heatReactor(int temp) {
assert 200 < temp && temp < 1000 : ""too hot " + temp;
reactor.setHeat(temp);
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Assertion : aldvin'ly ?

o HaUlViAULINTALAZTIVILATAYANTIARAU UAJFUUE
A9 1U5LNTULNAS

e 2aTun1911 bug
o LANANNNUTINAAWALITATHI1UTAUN bug

e fiN31 exception n391 disable n1smas1adgaUle
nayu run-time 1aalltRaUsedNEA15VINULRE
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Assertion : aztaiaulINnte

e precondition 2189 non-public methods

e postcondition way methods 11714

o LU comment Tullsunsuaie assertion
e LAY assert Tu switch 7M"ifi default

e LAY assert 1u control flow 7'Lifin1911d
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Assertion : Preconditions

private void heatReactor(int temp) {
reactor.setHeat(temp);

Nulaunn private method 1aiauiad
Fusa9In temp NI TH Liisautduwieg

private void heatReactor(int temp) {
assert 200 < temp && temp < 1000 : ""too hot " + temp;
reactor.setHeat(temp);

}

Q/

ULiRnIud asagaulviwila dratuanaividiainiilu bug

© S.Prasitjutrakul 2004 16/01/48 38



Assertion : Postconditions

public void add(Object v) {
Entry t = root;
while (t = null) {

L
}

Tulaunn ey put 1ay NAFAURRELAMILAD QAL 9

public void add(Object v) {
Entry t = root;
while (t = null) {

_—

assert i1sBalanced() : "no longer balanced";

}

Q/

UTIRNINLA asadaunauLasa faaiilu balanced tree
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Assertion : LU comment

Tqulaunn aulviauaudna

void goo() {
int x, y;

// here, x 1s definitely non-zero

intm=y / x; N

y ' void goo(Q) {
\ int x, y;

T assert x 1= 0;
intm=y / Xx;

HTulaunn Wwaulvinuaiu
LaZ1iLtAIaIAIIARAL
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1
Q

Assertion : as9aaindulanlud 1y

Icecream get(int flavor) {
swith(flavor) {
case VANILLA :

case COCONUT :

- Icecream get(int flavor) {
case LEMON : swith(flavor) {
- .- case VANILLA :

}
} case COCONUT :
|
case LEMON :
default :

assert false : flavor;
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1
Q

Assertion : as9aaindulanlud 1y

void goo() {
for (...) {
i%-(___) return;
+
// never reach here void goo() {

¥ for (...) {
i%-(---) return;

_—

assert false;

}
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AALLUSUN

e expression uav assert Aav 11l side effect

o AN assert uauzANFILTau Wil ANBFI T uLAS

o Til58 assert 1917 9

e Lidavii9EadIAINTYiNeIU e disable 6

e Exception ldifudvfinlnfinaainfiansiia
AAaLdIIEIans

o Assertion difudefidasliiia diausasinfie

e Exception handling vfiu robustness

e Assertion tfiu reliability
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