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Bassics of Objects and References

—
1024 | (5,12) (at 1000
3200 | point2=1024 —
3600 | poi nt 1 = 1000 poi nt 2\ (5,12
5124 | point 3 =1024
// (@ 1024
poi nt 3

Figure 2.2  The result of poi nt 3=poi nt 2: poi nt 3 now references the
same object as poi nt 2

Figure 2.2 illustrates the assgnment operator for reference variables. By
asdgning poi nt 3 the stored value of poi nt 2, we have poi nt 3 reference the
same objed that poi nt 2 was referencing. Now, poi nt 2==poi nt 3 istrue
becaise poi nt 2 and poi nt 3 both store 1024 and thus reference the same
objed. poi nt 1! =poi nt 2 isalso t r ue becaise poi nt 1 and poi nt 2 refer-

% ence diff erent objects.

The other caegory of operations deds with the objed that is being refer-

enced. There are only three basic adions that can be dore:

1. Apply atype conversion (Sedion 14.4).

2. Accessaninternal field or cdl amethod viathe dot operator (. )
(Sedion 2.2.1).

3. Usethei nst anceof operator to verify that the stored dbject is
of a cetain type (Sedion 3.6.3).

The next sedionillustrates in more detail the mmmon reference operations.

2.2 Basics of Objects and References

In Java, an object is an instance of any of the nonprimitive types. Objects are  In Java, an object
treated differently from primitive data. Primitive types, as already shown, are is aninstance of
handled by value, meaning that the values assumed by the primitive variablesare  any of the

stored in those variables and copied from primitive variable to primitive variable ~NnPrimitive types.
during assgnments. As hown in Sedion 21, reference variables store references

to aobjects. The actual object is stored somewhere in memory, and the reference

variable stores the object’s memory address. Thus a reference variable simply

represents a name for that part of memory. This means that primitive variables
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References

When a reference
type is declared,
no object is allo-
cated. At that
point, the refer-
enceistonul | .To
create the object,
use New.

and reference variables behave differently. This sedion examines these differ-
ences in more detail and illustrates the operations that are dlowed for reference
variables.

2.2.1 The Dot Operator (. )

The dot operator (. ) is used to select a method that is applied to an objed. For
instance, suppose we have an object of type Ci r cl e that defines an ar ea
method If t heCi r cl e referencesa Ci r cl e, then we can compute the aeaof
thereferenced Ci r ¢l e (and saveit to avariable of type doubl e) by doing this:

doubl e theArea = theGrcle.area( );

It ispossiblethat t heCi r cl e storesthe nul | reference In this case, applying
the dot operator will generate aNul | Poi nt er Except i on when the program
runs. Generally, thiswill cause abnormal termination.

The dot operator can also be used to accessindividual comporents of an
object, provided arrangements have been made to alow internal comporents to
be viewable. Chapter 3 discusses how these arangements are made. It also
explains why it is generaly preferable to na allow direct access of individual
comporents.

2.2.2 Declaration of Objects

We have drealy seen the syntax for declaring primitive variables. For objeds,
there is an important difference. When we dedare areferencevariable, we ae
simply providing a name that can be used to reference an oljed that is stored in
memory. However, the declaration by itself does not provide that object. For
example, suppose there is an object of type But t on that we want to add into an
existing Panel p, usingthe method add (al thisis provided in the Javalibrary).
Consider the statements

Button b; /'l b may reference a Button object
b. setLabel ( "No" ); [// Label the button b refers to "No"
p.add( b ); /!l and add to Panel p

All seems well with these statements until we remember that b is the name of
some But t on objed but no But t on has been creded yet. As aresult, after the
dedaration of b the value stored bythe referencevariable b isnul | , meaning b
is not yet referring to avalid But t on object. Consequently, the second lineis
illegal because we ae atemptingto alter an objed that does not exist. In this e
nario, the compiler will probably detect the eror, stating that “b is uninitialized.”
In ather cases, the compiler will not natice and a run-time eror will result in the
cryptic Nul | Poi nt er Except i on error message.
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