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On typing

Type system forms the core of all programming languages

Strong typing reduces bugs by detecting errors at compile-time

Primitive values have a single type (int, double)

Objects can be of multiple types (Student is also an Object)



Expected and unexpected failures

Method calls can fail due to

external factors uncontrollable for the programmer

violation of a pre-condition

How to signal failure?



Return value outside the valid set

pub l i c i n t l e n g t h O f S t r i n g ( S t r i n g s t r ) { . . . }

pub l i c i n t p a r s e I n t ( S t r i n g s t r ) { . . . }



Abstraction of failure: Exception

pub l i c i n t p a r s e I n t ( S t r i n g s t r )
throws NumberFormatException { . . . }

. . .
t ry {

i n t myint = p a r s e I n t ( ”1” ) ;
myint = p a r s e I n t ( ” 5 . 5 ” ) ;

} catch ( NumberFormatException e ) {
System . out . p r i n t l n ( ” Cannot p a r s e : ”
+ e . getMessage ( ) ) ;

}



Checked exceptions

Checked exceptions are ones that the program has to be able
to recover from (caught)

Unchecked exceptions are serious errors (out of memory) or
logic errors (method call with invalid input values) that the
program should not recover from (note: rule not always
adhered to)

Unchecked exceptions in Java are in the type hierarchy below
RuntimeException or Error



Exception hierarchy (part)



Errors

pub l i c i n t add ( i n t a , i n t b ) {
i n t c = a ;
c += b ;
i f ( c != ( a + b ) ) {

throw new V i r t u a l M a c h i n e E r r o r ( ) ;
}
return c ;

}



If you can’t handle it, delegate

/∗∗
∗ Loads i n the f i l e f o r do ing someth ing .
∗
∗ @param f i l e n ame The f i l e to read con t en t s from
∗ @throws IOExcept i on I f the f i l e cou ld not be
∗ r ead s u c c e s f u l l y
∗/

pub l i c void l o a d F r o m F i l e ( S t r i n g f i l e n a m e )
throws I O E x c e p t i o n {

F i l e I n p u t S t r e a m f =
new F i l e I n p u t S t r e a m ( f i l e n a m e ) ;

. . . // read f i l e i n and do someth ing
}



Constructor failures

pub l i c c l a s s MyDatabase {
. . .

pub l i c MyDatabase ( S t r i n g f i l e n a m e )
throws F i l e N o t F o u n d E x c e p t i o n , I O E x c e p t i o n {

F i l e I n p u t S t r e a m f =
new F i l e I n p u t S t r e a m ( f i l e n a m e ) ;

. . . // read f i l e i n and do someth ing

}
. . .

}



Making your own exceptions

package f i . smaa . l i b r o r ;

@SuppressWarnings ( ” s e r i a l ” )
pub l i c c l a s s S a m p l i n g E x c e p t i o n extends E x c e p t i o n {

pub l i c S a m p l i n g E x c e p t i o n ( S t r i n g r e a s o n ) {
super ( r e a s o n ) ;

}
}



Using your own exceptions

package f i . smaa . l i b r o r ;

pub l i c c l a s s R e j e c t i o n V a l u e F u n c t i o n S a m p l e r . . . {
. . .
pr i va te F u l l V a l u e F u n c t i o n s a m p l e V a l u e F u n c t i o n ( )

throws S a m p l i n g E x c e p t i o n {
. . .

throw new S a m p l i n g E x c e p t i o n ( ” Cannot sample a”
+ ”VF w i t h i n ” + maxTr ies + ” i t e r a t i o n s ” ) ;
}

}



Too many exceptions

pub l i c QResult execQuery ( C o n n e c t i o n c , S t r i n g q )
throws S e r v e r b u s y E x c e p t i o n ,
Q u e r y I n c o r r e c t E x c e p t i o n ,
Q u e r y S y n t a x E x c e p t i o n

{ . . . }

pub l i c QResult dbQuery ( S t r i n g s e r v , S t r i n g q u e r y )
throws S e r v e r b u s y E x c e p t i o n ,
Q u e r y I n c o r r e c t E x c e p t i o n ,
QuerySyntaxExcept ion ,
I n c o r r e c t S e r v e r A d d r e s s E x c e p t i o n ,
NetworkExcept ion

{
C o n n e c t i o n c = openConnect ion ( s e r v ) ;
QResu l t r = c . execQuery ( c , ”SELECT ∗ FROM db” ) ;
. . .

}



Exception wrapping

pub l i c c l a s s Q u e r y E x c e p t i o n extends E x c e p t i o n {
pub l i c Q u e r y E x c e p t i o n ( E x c e p t i o n e ) {

super ( e ) ;
}

}

pub l i c QResult execQuery ( C o n n e c t i o n c , S t r i n g q )
throws Q u e r y E x c e p t i o n { . . . }

pub l i c QResult dbQuery ( S t r i n g s e r v , S t r i n g q u e r y )
throws Q u e r y E x c e p t i o n { . . . }



Aren’t exceptions like GOTO?



I/O: streams

Streams are abstraction of input/output in OOP

Allow transparently to change transmission/storage media

System.out is a PrintStream

Character sources/sinks can be read/written with
Readers/Writers



Stream combination

Lower level streams can be used by higher level streams to
provide additional functionality

Streams can perform input conversion transparently on the fly



B u f f e r e d R e a d e r r d r = nu l l ;
t ry {

r d r = new B u f f e r e d R e a d e r (
new F i l e R e a d e r ( ” f i l e . t x t ” ) ) ;
S t r i n g s = nu l l ;
do {

s = r d r . r e a d L i n e ( ) ;
i f ( s != nu l l ){ System . out . p r i n t l n ( ”Read : ” + s ) ; }

} whi le ( s != nu l l ) ;
} catch ( F i l e N o t F o u n d E x c e p t i o n e ) {

System . out . p r i n t l n ( ” f i l e . t x t not found ” ) ;
} catch ( I O E x c e p t i o n e ) {

System . out . p r i n t l n ( ” E r r o r r e a d i n g f i l e : ”
+ e . getMessage ( ) ) ;

} f i n a l l y {
t ry {

i f ( r d r != nu l l ) {
r d r . c l o s e ( ) ;

} } catch ( I O E x c e p t i o n e ) { }
}



Do not ever use Scanner



Separation of concerns



Premature optimization is the root of
all evil

D.E. Knuth


