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Exceptions & Assertions
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Throwables

AWTError
— Error —
OutofMemoryError
FileNotFoundException
Throwable & _ -
— 10Exception &—— -
EOFException
— Exception InterruptedException

ArithmeticException

— RuntimeException K— -

ClassCastException
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Use exceptions only for exceptional conditions

o atinld exception unu control flow wuuiné
— 411131 & bug 113
o state-dependent class a5l

— state-testing method
— state-dependent method AduAALARUANRO UL

L

try { — - —
Iterator i = c.iterator(); fogoglgezazggo; - ﬁé;:?;?tor(),,) 1

while (true) { - - (
Goo g = (Goo) i.next(); 1T (g == null) break;

} catch (NoSuchElementException e) {}

for (lterator 1 = c.iterator(); i1.hasNext(Q);) {
Goo g = (Goo) i.next();
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RuntimeExceptions wasganmnau

e recovery is impossible

e continued execution would do more harm
than good

e indicate programming errors, precondition
violations
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Checked Exceptions

o exceptional conditions
— can't be prevented by proper use of the API
— from which the caller can be expected to recover

o checked exceptions force the caller
— to handle the exception in a catch clause
— or to propagate the exception outward

e provide helper method to recover

public class HttpRetryException extends I0Exception {
public HttpRetryException(String detail, int code) {...}
public HttpRetryException(String detail, int code,
String location) {...}
public Int responseCode() {---}
public String getReason() {-.--}
public String getLocation() {.--.}
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Favor the use of standard exceptions

e IllegalArgumentException

e JllegalStateException

e NullPointerException

o IndexOutOfBoundsException

o UnsupportedOperationException
e ConcurrentModificationException
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Throw exceptions appropriate to the abstraction

e don't propagate low-level exceptions from a
higher-level class (expose implementation)

e use exception translation, exception chaining

public Object get(int index) {
Listlterator e = listlterator(index);
try {
return(e.next());
} catch (NoSuchElementException exc) {

throw new IndexOutOfBoundsException(*'Index: " + 1ndex);
1 ¥ public Employee getEmployee() throws EmployeelLookupException {
| - - -
try {

stmt.execute(sqgl);
} catch (SQLException ex) {

throw new EmployeelLookupException(ex);
} // exception chaining
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Exception chaining (Java 1.4)

try {
lowLevelOp();

} catch (LowLevelException le) {
// Chaining-aware constructor
throw new HighLevelException(le);

}

try {
lowLevelOp();

} catch (LowLevelException le) {
// Legacy constructor
throw (HighLevelException)
new HighLevelException().initCause(le);
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Include failure-capture info in detail messages

e contains value of all parameters and fields
that contributed to the exception

e unimportant to include a lot of "prose"
e require this information in the constructors

public class IndexOutOfBoundsException extends RuntimeException {

/**

* Constructs an IndexOutOfBoundsException.

* @param lower the lowest legal i1ndex value.

* @param upper the highest legal i1ndex value plus one.
* @param index the actual i1ndex value

*/
public IndexOutOfBoundsException(int lower, int upper, Int index) {
super(lower: " + lower + ", upper: ' + upper +

", Index: " + i1ndex));




Document all exceptions thrown by each method

e declare checked exception individually

— don't declare some superclass of exceptions e.g.,
... throws Exception, ... throws Throwable

e don't declare unchecked exceptions
e document each one using @throws tag

Skip characters.

*
*
* @param n The number of characters to skip

* @return The number of characters actually skipped
* @throws I1legalArgumentException |If n 1Is negative.
* @throws I0Exception If an 1/0 error occurs

*/

public long skip(long n) throws I0Exception {

}
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Strive for failure atomicity

e failed method invocation leaves the object
— in the state it was prior to the invocation
— in a reasonable state

e to achieve failure atomicity
— failure atomicity is free for immutable objects
— validate parameters before performing
— write recovery code to roll back object's state
— perform the operation on a temporary copy

e failure atomicity
— important for checked exceptions
— is not always achievable
— is not always desirable (increase cost)
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Don't ignore exceptions

e atin "n&U" exception objects
— empty catch block

o wnulagn 9 3n'LufinvAa exception A
— comment
— assert false;

o MNUAaFauUIaLLaU TN I1T wallaseuu

try {

} catch (SomeException e) { }
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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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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);

© S.Prasitjutrakul 2004 16/01/48

14



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 : 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
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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 Checked exception 1difug&vladn@narainians
A6 dAaudITEIans

e Assertion 1#AU&ITGa"LAA GUAGUAAIINRG

e Exception handling vfiu robustness

e Assertion tfiu reliability
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