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Java Philosophy

e Syntaxis smilar to C++, but
— Hard-to-usefluff is removed
— Silly stuff isillegal
— More effort added to catch silly mistakes at compile-
time
— error handling built in from day 1
— inheritance supported very neatly
— language written to be portable among platforms
— large, portable APIs to handle drudery
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What's Completely Gone

Pointers/ pointer math /*,-> operator

e reprocessor
e enum

o typedef

o parameter passing difficulties
e goto

e I Operator

« global functionsand variables
« operator overloading (ouch!)
« templates (ouch!)
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New Stuff Not in C++

« Compiler must do a conser vative flow analysis
to ensurevariables are definitely. assgned and
return valuesarereturned.

o Exception handling isfirst rate.

« Automatic garbage ollection.

« Inheritanceiseasy to use, with automatic
dynamic binding.

« Objectsareaccesed by referencevariables
(akarespectable pointers).

¢ Clas®sloaded on demand.
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The Environment

« Command lineinterface
— use notepad to enter program
—javac pr ogra mj ava (applied for each source
file)
—java program
o JBuilder

— Integrated environment with project file, debugger,
and highlighted editor

o Sourcefilesmust end in .java
o javac generates .classfiles (one per clasg
 javaloadsclass, goesto main method
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First Program

cl ass First Program
{
publicst ati cv oidmain(St ring args[] )
{
System.out.printin( "Get neout ofh erel” );
}
}

e Placein Firs t Program . java
« Javaiscase-sensitive!
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Comments

/*t hisi s a coment* /
//c omment extends toendof line
/**th isisa javadocco ment* /

« Commentsdo not nest
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impor t directive

o No#i nclude statementsinjava
e import dirediveis smilar tousin g
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main
« Inan application program exeaution begins at
main . (Thisisnot truefor applets).

e main must have the following prototype:
publicst ati cv oidmain(St ring [] args )

e args [] is gmilar toargv[] ,except that
args [ 0] isequivalenttoar gv[l] ,and so on.
e main doesnot return avalue.
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I/O

o 1/0O, especially with filesin Java is complex
(becauseit isassumed the the majority of
applicationswill usea GUI for terminal 1/0
and binary files otherwise).

e UseSyst em.out.p rintin  for smple
terminal output.

o Wewill discussl/O at later date.
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Built-in Types and Object

o Thefollowing arethe Java built-in types:
— byte, short, int, long
— float, double
— char
— boolean
« Everything elseisan object.
o A built-in type ISNOT AN OBJECT!!!
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Constant Things

« Constant things (both built-in types and
objects) can be defined classwide and are both
static and final.

class Dunb

{
publicst ati cf inaldo uble PI= 3.14159265358979323;

publicst ati cv oidmain(St ring args[] )
{
System.out.printin( "Pi is" +Pl) ;
}
}
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Declarations of Built-in Types
o LikeC++

inti ntval;
doubl e double Val =0.0;

« Can declarevariableslocal to a function.or
global to aclass.

¢ Can declarevariables anywhereprior to use
inside a function.

« Can declarea variablein thefirst expression of
afor loop.
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Operators

o All arelike C++, unlessindicated:
o !, 4+, -, unary +, unary -, . operator
o0 L%

« ==,1=, <, >, <=,>=(all return boolean)
.88l
« &N~

<<, >>, >>> (slightly better defined)

.« ?
o +3,-5,%5, /=, %=, et

« Some operators have better semantics acr oss

platforms, and left-t o-right evaluation
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Type Conversions

o Typemixing rulesarestronger than C++.
« May need to use type conversion;which follows

old C-gtyle:
intx = 4;
inty = 6;

doubl e z= (double) x / vy;
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Conditional Statements

e Sameas C++ unless noted:

—if,while ,do,for,swit ch
— goto isareserved word, but you cannot use it.
— break and cont i nue (break and continue may be

labell ed).
done:

while( blahl) {

whil e( bl ah2)
if(b 1ah3)
breakd one;
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Functions
e publ i cstati ¢ member isa C++ global
function
o All parameters are passed using call-by-value.
« Rearsion issupported.
o Function overloading is supported.
« Default parametersarenot allowed.
« Inlinefunctionsarenot allowed.
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Objects and References

« All non-primitive entities are obj ects.
o Objectsare
— always created on the heap.
— always accessd by reference variables
« Referencevariablesarelogically pointers; also
known as object handles.
o Legal operationson references:
— assgnment via=
— comparison via==and != (compares handles)
— accessng objed membersvia . operator

— instanceof oper ator
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Using Objects

« new createsa new object; called with
appropriate parameter s spedfied in set of
constructors

« Referencealwaysreferences either
— an objed of appropriatetype
— null

« Invoking method from a null references
generates a runtime exception

« = copiesreference values, not object states.
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Strings

« Java strings ar e halfway between built-in types
and objects (they are closer to objectsthat
built-ins). Thisis not a wonder ful feature of the
language!!

e ThetypeisStrin g.Casematters.

o Examples:

Stringe npty ="";

Stringmessage="H ello";
Stringr epeat =message;
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String Operations

e Stringsareimmutable!
« Concatenation uses +

« Concatenation with non-strings workstoo; note
that you provide the blank space
Systemout.print n("P ii s "+ Pl );
o Substringswork too, but note that positions
start at zero and you spedfy the starting point

and thefirst non-included position.
Stringgreeting= "hello";
Strings= greeting.substring(0, 4 );/ / si s "hell "
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Strings: The Different
e Use.len gth() togetthestringlength:

int n= greeting. length();/ /s 5
e Use.cha rAt() togetanindividual char

« You cannot change an individual character.in a
string; you must alter the string asasingle
object.

Wednesday, August 30, 2000 Copyright 1996, 1999, M. A. Weiss 22

Strings: The Downright Ugly

Use.equals() tocomparefor equality.

Note: == determinesif two stringsare stored in

the samelocation, so NEVER useit. Usageis
stri ngl.e qual s( string2)

e Use.compareTo( ) tomimictheC-style
strc np. It returns <0, 0, or >0 depending on
stri ngl and string2 in

stri ngl.c ompareTo(s tr ing2 )

« Can use.e qualsign oreCase or

compareTolgn oreCase
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StringBuffer

« Helper class useful for optimizing repeated
string concatenationsthat arein.different
statements.

/1E ff icient even ifn =1000000

StringmanyAs(i nt n)

{

Stri ngBuf fers b =new Strin gBuff er() ;
for(i nt i =0; i<mi ++ )
sbh. append(’ A );

returnnew String(s b );

}
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Arrays: The Good

o Arraysareindexed startingat O.

e Thenumber of itemsin the array.is always
accessiblevia .leng t h. Note, that unlike
strings, leng t h isnot afunction, so don't.use
parentheses.

« Bounds checking is performed.
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Arrays: The Bad

o Arraysareobjects, not built-in types. Thus
they have a different declaration syntax, and
the meaning of = isdifferent.
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Declaration and Definition

o Anobject isdeclared tobean array of int as
follows (notethe[] can goin other places; stick
tothis gylefor now)

int [] arrayOint;

« Nomemory isallocated yet. To dlocate, use

new:
arrayOfint= newint[ 100];

« Dedaration and definition can be combined:
int [] arrayCcfInt= newin t[ 100 ];
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What = Means for Arrays

int [] arrayl= newint[ 100 ];

int [] array2= newint[ 100.];

int [] array3;

array3= newint [1 00] ;

array3= arr ayl;

« arra y3 now refersto the same memory as

arra y1. Any changein either changes both!!!
(Old memory is garbage coll ected)

o Reason: objectsarereferences, referencesare
pointers. So watch out!!
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Arrays and Functions

o Can be returned (unlike C++).

« When passed as a parameter, contents can be
changed. Thereisnoconst equivalent.
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Next Time

« Objectsand Classes

o Packages

¢ Inheritance

« Exceptions
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