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2 Method execution and exception prpgtion

Method execution
Stack trace
Exception propagation

3 Exception handling
try-catch scenario 1: no exception
try-catch scenario 2: exception
try-catch scenario 3: exc. propagation

4 Checked exceptions
Checked exceptions using throw
Programming with checked exceptions
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Exception Handling
Introduction and Learning Objectives

What is an exception?

A program must be able to handle error situations
gracefully when they occur at runtime

This is the role of exception handling provided by Java

Error situations can be divided into two main
categories:

Programming errors (e.g., an invalid index to
access an array)
Ideally, they should not occur

Runtime environment errors (e.g., opening a file
that does not exist)
Should be properly handled

Dr. R. Khedri SFWR ENG/COMP SCI 2S03 Principles of Programming



SFWR
ENG/COMP SCI

2S03
Principles of
Programming

Dr. R. Khedri

Intro. & Learning
Objectives

Method execution
and exception
propagation

Exception handling

Checked exceptions

Unchecked
exceptions

(Slide 4 of 30)

Exception Handling
Introduction and Learning Objectives

A program must be able to handle both kinds of errors

An exception signals that an error or an unexpected
situation has occurred during program execution

It is based on the ”throw and catch” principle

An exception is thrown when an error situation occurs
during program execution

It is caught by an exception handler that takes an
appropriate action to handle the situation
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Exception Handling
Introduction and Learning Objectives

This principle is embedded in the try-catch statement

All exceptions are objects

Java standard library provides classes that represent
different types of exception

Learning Objectives

Use of exception handling to create programs that are
reliable and robust
Major scenarios of program execution when using the
try-catch statement
Understand how exceptions are thrown, propagated,
caught and handled
Understand the difference between checked and
unchecked exceptions
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Exception Handling
Method execution and exception prpgtion

Method execution
Method Execution (Normal Execution)

	  

Program Stack to control the execution
Dr. R. Khedri SFWR ENG/COMP SCI 2S03 Principles of Programming
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Exception Handling
Method execution and exception prpgtion

Method execution

	  

240 CHAPTER 6: CONTROL FLOW

In dealing with throwables, it is important to recognize situations under which par-
ticular throwables can occur, and the source that is responsible for throwing them.
By source here we mean:

Figure 6.9 Partial Exception Inheritance Hierarchy

java.io

FileNotFoundException

EOFException

...

java.lang

Throwable

Exception Error

...

RuntimeException

ClassNotFoundException

...

Classes that are shaded (and their subclasses) represent unchecked exceptions.

ArithmeticException

IndexOutOfBoundsException

ClassCastException

ArrayIndexOutOfBoundsException

StringIndexOutOfBoundsException

NullPointerException

IllegalStateException

...

IllegalArgumentException

NumberFormatException

...

IOException

ExceptionIn-
InitializerError

NoClassDefFound-
Error

StackOverflow-
Error

AssertionError

IOError
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Exception Handling
Method execution and exception prpgtion

Method execution
1

p u b l i c c l a s s Speed1 {
3

p u b l i c s t a t i c vo i d main ( S t r i n g [ ] a r g s ) {
5 System . out . p r i n t l n ( ” En t e r i n g main ( ) . ” ) ;

p r i n tSp e ed (100 , 20) ; // (1 )
7 System . out . p r i n t l n ( ” Re tu rn i ng from main ( ) . ” ) ;

}
9

p r i v a t e s t a t i c vo i d p r i n tSp e ed ( i n t k i l ome t e r s , i n t hour s ) {
11 System . out . p r i n t l n ( ” En t e r i n g p r i n tSp e ed ( ) . ” ) ;

i n t speed = ca l c u l a t e S p e e d ( k i l ome t e r s , hour s ) ; // (2 )
13 System . out . p r i n t l n ( ”Speed = ” +

k i l om e t e r s + ”/” + hour s + ” = ” + speed ) ;
15 System . out . p r i n t l n ( ” Re tu rn i ng from p r i n tSp e ed ( ) . ” ) ;

}
17

p r i v a t e s t a t i c i n t c a l c u l a t e S p e e d ( i n t d i s t a n c e , i n t t ime ) {
19 System . out . p r i n t l n ( ” C a l c u l a t i n g speed . ” ) ;

r e t u r n d i s t a n c e / t ime ; // (3 )
21 }

}

En t e r i n g main ( ) .
2 En t e r i n g p r i n tSpe ed ( ) .

C a l c u l a t i n g speed .
4 Speed = 100/20 = 5

Retu rn i ng from p r i n tSpe ed ( ) .
6 Re tu rn i ng from main ( ) .
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Exception Handling
Method execution and exception prpgtion

Method execution
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Exception Handling
Method execution and exception prpgtion

Stack trace

2 p u b l i c c l a s s Speed1WithExcept ion {

4 p u b l i c s t a t i c vo i d main ( S t r i n g [ ] a r g s ) {
System . out . p r i n t l n ( ” En t e r i n g main ( ) . ” ) ;

6 p r i n tSp e ed (100 , 0) ; // (1 ) ∗∗∗∗∗ CHANGED
System . out . p r i n t l n ( ” Re tu rn i ng from main ( ) . ” ) ;

8 }

10 p r i v a t e s t a t i c vo i d p r i n tSp e ed ( i n t k i l ome t e r s , i n t hour s ) {
System . out . p r i n t l n ( ” En t e r i n g p r i n tSp e ed ( ) . ” ) ;

12 i n t speed = ca l c u l a t e S p e e d ( k i l ome t e r s , hour s ) ; // (2 )
System . out . p r i n t l n ( ”Speed = ” +

14 k i l om e t e r s + ”/” + hour s + ” = ” + speed ) ;
System . out . p r i n t l n ( ” Re tu rn i ng from p r i n tSp e ed ( ) . ” ) ;

16 }

18 p r i v a t e s t a t i c i n t c a l c u l a t e S p e e d ( i n t d i s t a n c e , i n t t ime ) {
System . out . p r i n t l n ( ” C a l c u l a t i n g speed . ” ) ;

20 r e t u r n d i s t a n c e / t ime ; // (3 )
}

22 }
En t e r i n g main ( ) .

2 En t e r i n g p r i n tSpe ed ( ) .
C a l c u l a t i n g speed .

4 Excep t i on i n th r ead ”main” j a v a . l ang . A r i t hme t i cE x c e p t i o n : / by z e r o
at Speed1WithExcept ion . c a l c u l a t e S p e e d ( Speed1WithExcept ion . j a v a : 2 0 )

6 at Speed1WithExcept ion . p r i n tSpe ed ( Speed1WithExcept ion . j a v a : 1 2 )
at Speed1WithExcept ion . main ( Speed1WithExcept ion . j a v a : 6 )

Dr. R. Khedri SFWR ENG/COMP SCI 2S03 Principles of Programming
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Exception Handling
Method execution and exception prpgtion

Stack trace
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Exception Handling
Method execution and exception prpgtion

Exception propagation

Propagation of an exception:

The exception is offered to the method in which the
exception occurred

No code to deal with this exception, it is terminated
Its stack frame is removed

The exception is next offered to the method at the top
of the program stack

No code to handle the exception, it is terminated
It is also terminated and its stack frame removed

. . .

The exception is next offered to the main( ) method
; terminated & its stack frame removed

Dr. R. Khedri SFWR ENG/COMP SCI 2S03 Principles of Programming
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Exception Handling
Method execution and exception prpgtion

Exception propagation

After the main terminated, the exception has
propagated to the top level

It is now handled by a default exception handler in the
JVM

The default exception handler prints information about

the exception
the stack trace at the time when the exception occurred

The execution of the program is then terminated
(For terminal-based applications)

The program continues (For applications with a GUI)

Dr. R. Khedri SFWR ENG/COMP SCI 2S03 Principles of Programming
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Exception Handling
Exception handling

Not advisable to leave exceptions to a default handler

The consequences:
data can be lost
lost of control of the system

The construct try-catch can be used for exception
handling in Java

It is formed by a try block followed by a catch block

A try block contains statements that can result in an
exception being thrown during execution

A catch block constitutes an exception handler

Dr. R. Khedri SFWR ENG/COMP SCI 2S03 Principles of Programming
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Exception Handling
Exception handling
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Exception Handling
Exception handling

try-catch scenario 1: no exception1
p u b l i c c l a s s Speed2 {

3
p u b l i c s t a t i c vo i d main ( S t r i n g [ ] a r g s ) {

5 System . out . p r i n t l n ( ” En t e r i n g main ( ) . ” ) ;
p r i n tSp e ed (100 , 20) ; // (1 )

7 System . out . p r i n t l n ( ” Re tu rn i ng from main ( ) . ” ) ;
}

9
p r i v a t e s t a t i c vo i d p r i n tSp e ed ( i n t k i l ome t e r s , i n t hour s ) {

11 System . out . p r i n t l n ( ” En t e r i n g p r i n tSp e ed ( ) . ” ) ;
t r y { // (2 )

13 i n t speed = ca l c u l a t e S p e e d ( k i l ome t e r s , hour s ) ; // (3 )
System . out . p r i n t l n ( ”Speed = ” +

15 k i l om e t e r s + ”/” + hour s + ” = ” + speed ) ;
}

17 catch ( A r i t hme t i cE x c e p t i o n e x c e p t i o n ) { // (4 )
System . out . p r i n t l n ( e x c e p t i o n + ” ( hand led i n p r i n tSp e ed ( ) ) ” ) ;

19 }
System . out . p r i n t l n ( ” Re tu rn i ng from p r i n tSp e ed ( ) . ” ) ;

21 }

23 p r i v a t e s t a t i c i n t c a l c u l a t e S p e e d ( i n t d i s t a n c e , i n t t ime ) {
System . out . p r i n t l n ( ” C a l c u l a t i n g speed . ” ) ;

25 r e t u r n d i s t a n c e / t ime ; // (5 )
}

27 } 1 En t e r i n g main ( ) .
En t e r i n g p r i n tSpe ed ( ) .

3 C a l c u l a t i n g speed .
Speed = 100/20 = 5

5 Retu rn i ng from p r i n tSpe ed ( ) .
Re tu rn i ng from main ( ) .

Dr. R. Khedri SFWR ENG/COMP SCI 2S03 Principles of Programming
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Exception Handling
Exception handling

try-catch scenario 1: no exception
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Exception Handling
Exception handling

try-catch scenario 2: exception
2 p u b l i c c l a s s Speed2WithExcept ion {

4 p u b l i c s t a t i c vo i d main ( S t r i n g [ ] a r g s ) {
System . out . p r i n t l n ( ” En t e r i n g main ( ) . ” ) ;

6 p r i n tSp e ed (100 , 0) ; // (1 ) ∗∗∗∗ ERROR HERE
System . out . p r i n t l n ( ” Re tu rn i ng from main ( ) . ” ) ;

8 }

10 p r i v a t e s t a t i c vo i d p r i n tSp e ed ( i n t k i l ome t e r s , i n t hour s ) {
System . out . p r i n t l n ( ” En t e r i n g p r i n tSp e ed ( ) . ” ) ;

12 t r y { // (2 )
i n t speed = ca l c u l a t e S p e e d ( k i l ome t e r s , hour s ) ; // (3 )

14 System . out . p r i n t l n ( ”Speed = ” +
k i l om e t e r s + ”/” + hour s + ” = ” + speed ) ;

16 }
ca tch ( A r i t hme t i cE x c e p t i o n e x c e p t i o n ) { // (4 )

18 System . out . p r i n t l n ( e x c e p t i o n + ” ( hand led i n p r i n tSp e ed ( ) ) ” ) ;
}

20 System . out . p r i n t l n ( ” Re tu rn i ng from p r i n tSp e ed ( ) . ” ) ;
}

22
p r i v a t e s t a t i c i n t c a l c u l a t e S p e e d ( i n t d i s t a n c e , i n t t ime ) {

24 System . out . p r i n t l n ( ” C a l c u l a t i n g speed . ” ) ;
r e t u r n d i s t a n c e / t ime ; // (5 )

26 }
} 1 En t e r i n g main ( ) .

En t e r i n g p r i n tSpe ed ( ) .
3 C a l c u l a t i n g speed .

j a v a . l ang . A r i t hme t i cE x c e p t i o n : / by z e r o ( hand led i n p r i n tSpe ed ( ) )
5 Re tu rn i ng from p r i n tSpe ed ( ) .

Re tu rn i ng from main ( ) .
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Exception Handling
Exception handling

try-catch scenario 2: exception
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Exception Handling
Exception handling

try-catch scenario 3: exc. propagation

2 p u b l i c c l a s s Speed3WithExcept ion {

4 p u b l i c s t a t i c vo i d main ( S t r i n g [ ] a r g s ) {
System . out . p r i n t l n ( ” En t e r i n g main ( ) . ” ) ;

6 t r y { // (1 )
p r i n tSp e ed (100 ,0 ) ; // (2 ) ∗∗∗∗ ERROR

8 }
ca tch ( A r i t hme t i cE x c e p t i o n e x c e p t i o n ) { // (3 )

10 System . out . p r i n t l n ( e x c e p t i o n + ” ( hand led i n main ( ) ) ” ) ;
}

12 System . out . p r i n t l n ( ” Re tu rn i ng from main ( ) . ” ) ;
}

14
p r i v a t e s t a t i c vo i d p r i n tSp e ed ( i n t k i l ome t e r s , i n t hour s ) {

16 System . out . p r i n t l n ( ” En t e r i n g p r i n tSp e ed ( ) . ” ) ;
t r y { // (4 )

18 i n t speed = ca l c u l a t e S p e e d ( k i l ome t e r s , hour s ) ; //
(5 )

System . out . p r i n t l n ( ”Speed = ” +
20 k i l om e t e r s + ”/” + hour s + ” = ” + speed ) ;

}
22 catch ( I l l e g a lA r g umen tE x c e p t i o n e x c e p t i o n ) { // (6 )

System . out . p r i n t l n ( e x c e p t i o n + ” ( hand led i n p r i n tSp e ed ( ) ) ” ) ;
24 }

System . out . p r i n t l n ( ” Re tu rn i ng from p r i n tSp e ed ( ) . ” ) ;
26 }

28 p r i v a t e s t a t i c i n t c a l c u l a t e S p e e d ( i n t d i s t a n c e , i n t t ime ) {
System . out . p r i n t l n ( ” C a l c u l a t i n g speed . ” ) ;

30 r e t u r n d i s t a n c e / t ime ; // (7 )
}

32 }
En t e r i n g main ( ) .

2 En t e r i n g p r i n tSpe ed ( ) .
C a l c u l a t i n g speed .

4 j a v a . l ang . A r i t hme t i cE x c e p t i o n : / by z e r o ( hand led i n main ( ) )
Re tu rn i ng from main ( ) .
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Exception Handling
Exception handling

try-catch scenario 3: exc. propagation
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Exception Handling
Checked exceptions

Java defines some special exceptions that a program
cannot ignore when they are thrown

Such an exception is called a checked exception

The compiler will complain if the method in which it
can occur does not deal with it explicitly

Checked exceptions force the programmer to take
explicit action to deal with them

The Java standard library defines classes whose objects
represent exceptions
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Exception Handling
Checked exceptions
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Exception Handling
Checked exceptions

Checked exceptions using throw

A method that can throw a checked exception must
satisfy one of the following two conditions

1 Catch and handle the exception in a try-catch
statement

2 Allow further propagation of the exception with a
throws clause specified in its method declaration (to
discuss)

A throws clause is specified in the method header
. . . method name ( . . . ) throws exception class1,
. . . , exception classn { . . . }

Dr. R. Khedri SFWR ENG/COMP SCI 2S03 Principles of Programming
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Exception Handling
Checked exceptions

Programming with checked exceptions

We can use a throw statement to throw an exception
explicitly

We specify the exception object to be thrown in the
statement

if (distanceă 0 II time ă“ 0)
throw new Exception(”distance and time must be ą 0”);

We call the constructor of the exception class and pass
a suitable message to explain the error situation

Dr. R. Khedri SFWR ENG/COMP SCI 2S03 Principles of Programming
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Exception Handling
Checked exceptions

Programming with checked exceptions
1

p u b l i c c l a s s Speed6 {
3

p u b l i c s t a t i c vo i d main ( S t r i n g [ ] a r g s ) {
5 System . out . p r i n t l n ( ” En t e r i n g main ( ) . ” ) ;

t r y { // (1 )
7 p r i n tSp e ed (100 , 20) ; // (2 a )

// p r i n tSp e ed ( ´100 ,20) ; //(2b )
9 }

ca tch ( Excep t i on e x c e p t i o n ) { // (3 )
11 System . out . p r i n t l n ( e x c e p t i o n + ” ( hand led i n main ( ) ) ” ) ;

}
13 System . out . p r i n t l n ( ” Re tu rn i ng from main ( ) . ” ) ;

}
15

p r i v a t e s t a t i c vo i d p r i n tSp e ed ( i n t k i l ome t e r s , i n t hour s )
17 throws Excep t i on { // (4 )

System . out . p r i n t l n ( ” En t e r i n g p r i n tSp e ed ( ) . ” ) ;
19 doub l e speed = ca l c u l a t e S p e e d ( k i l ome t e r s , hour s ) ;

System . out . p r i n t l n ( ”Speed = ” +
21 k i l om e t e r s + ”/” + hour s + ” = ” + speed ) ;

System . out . p r i n t l n ( ” Re tu rn i ng from p r i n tSp e ed ( ) . ” ) ;
23 }

25 p r i v a t e s t a t i c i n t c a l c u l a t e S p e e d ( i n t d i s t a n c e , i n t t ime )
throws Excep t i on { // (5 )

27 System . out . p r i n t l n ( ” C a l c u l a t i n g speed . ” ) ;
i f ( d i s t a n c e < 0 | | t ime <= 0) // (6 )

29 throw new Excep t i on ( ” d i s t a n c e and t ime must be > 0” ) ;
r e t u r n d i s t a n c e / t ime ;

31 }
}

En t e r i n g main ( ) .
2 En t e r i n g p r i n tSpe ed ( ) .

C a l c u l a t i n g speed .
4 Speed = 100/20 = 5 .0

Re tu rn i ng from p r i n tSpe ed ( ) .
6 Re tu rn i ng from main ( ) .

En t e r i n g main ( ) .
2 En t e r i n g p r i n tSpe ed ( ) .

C a l c u l a t i n g speed .
4 j a v a . l ang . Excep t i on : d i s t a n c e and t ime must be > 0 ( hand led i n main ( ) )

Re tu rn i ng from main ( ) .
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Exception Handling
Unchecked exceptions

Unchecked exceptions are exceptions typically
concerning unforeseen errors

The compiler DOES NOT check whether unchecked
exceptions cim be thrown

A method does not have to deal with unchecked
exceptions

The best solution for handling such situations is to
correct the cause of the errors in the program(Use
assertions)

Such exceptions are not specified in the throws clause
of a method
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