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The structure type introduced in Java
Ho Suk Lee’

ABSTRACT

Java is considered a general-purpose concurrent object-oriented programming language. Its syntax is similar to C++,
but it omits many of the features of C++. Java is a strongly typed language. The types of the Java language are
divided into two categories © primitive types and reference types. Primitive types are boolean tvpe and integral types.
Integral types are byte, short integer, integer, long integer, single-precision and double-precision floating point numbers.
Reference types are class types, interface types, array tvpes. Java does not explicitly support structure type which
general-purpose programming languages universally  support. Instead the class type in itself conceptually incorporates
the structure type. Therefore the programmer has to use class type whenever the structure type is considered to be
more appropriate for the simple structuring of related data types. But the class type and the structure type are
considered 10 be different data tvpes. So this paper argues that Java must explicitly support the structure type so as to
be necessarily considered as a general-purpose programming language.
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class FriendlyData |{
int x :
String s -

public FriendlyData()

{
x = 0
5 = new String ( "Helle” )
}
public String toString()
{
return x0T 4 x + 7 s+ s

(o 1) Java class®j friendly access
{example 1) Friendly access of Java class
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// self-referential Node declaration  //
class Node {
int data :
Node next :
Node ( int v } { data = v ! next
nuil : }
Node ( int v. Node nextNode ) { data =
v ! next = nextNode : }
int getData( ) { return data @}
Node getNext{ ) { return next ; }

(¢l 2) Java AL AHF &= class Node M
(example 2) Self-referential class Node geclaration of
Java
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class Node 1

private :
int data :
Node *next :
public
Node (int d ) { data = d | next =
NULL : }

Node ( int d. Node *n ) [ data = d :
next = n ;|

int getData { ) { return data : }

Node *getNext ( } { return next | :

(ol 3) C++ oiet A ==X class Node A
{example 3) Self-referential class Node declaration of
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includes a structured type called a record in
which the elements can have different types. A
record has a fixed number of components, and
each component has a name. called the field
identifier. We declare a record structure by
using a tvpe declaration of this form :

TYPE record-identifier = RECORD
field-1dentifier-1 @ data type :
field-identifier-2 : data type :

field-identifier-n @ data type .
END :

In this declaration, "record-identifier”
represents the name we are giving to the
entire structure. Each “field-identifier” and
its associated data type is listed between the
reserved identifiers RECORD and END.

Example 1. Inventory information

TYPE INVENTORY = RECORD

PARTNUMBER : INTEGER :
PARTNAME © PACKED  ARRAY
{1..20) OF CHAR .
PRICE : REAL :
QUANTITY : INTEGER :
END :

ol2{gt record AETFE] gt E ohgd o]
RS dYEkan ok O FIEF [(13)4d]4
2183 Aeolr} “We have seen that an array can
be a useful data structure because it allows us
to form a structure in which all of the items
have the same type. There are times, however,
when we want to deal with a structure that
contains elements of different types. For
example, we might want to maintain inventory
information in the following form.

Part number @ 43754
Part name @ brake shoe
Price @ 15.75
Quantity @ 12

We want to keep track of four different
pieces of information, and there are three
different data types involded : integer, real.
and char (actually an array of characters).
Multidimensional array will not be helpful in
this case, because the individual objects have

different types.

o]Abe] MmolX Pagcal® record typed Aoldh
data typed elementEE PFAREE 332EZ AHYsw

s davt g2 o ARgehe e ¢ o

32 C AH el structure data type

C 998 #FaEd 6)9A structure AETE
et thaat o] A3t gtk "A_structure is
a collection of one or more variables,
possibly of different types grouped together
under a single name for convenient
handling.

a28lal structure®] FAol] tisteiM e 53 2o
A9slyn it “Structures help to organize
complicated data, particularly in large
programs, because in many situations they
permit a group of related variables to be
treated as a unit instead of as separate
entities.”

Structured
struct date {
int day

int month

int  year :

"Keyword struct introduces a structure



dectaration, which s a st o declaration
enclosed in braces. An optional name called a
structure tag may follow the word struct(as
with date herel. The tag names this kind of
structure, and can be used subsequently as a
shorthand for the detailed declaration.”

¢ AjolM= te B93] structure type® &
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Common LISP [15]0!]’*1h

zvo] AMdEta vk

structure®s UhZ3t
All structures are defined
through the defstruet construct

defstruct (doc-string]
{slot-descriptions!

name-and-options

This defines a record-structure data type. A
general call to defstruet looks like the

following example.

(defstruct (name option-1 option-2 ...)
doc-string
slot-description-1
slot-description-2

The name must be a symbol: it becomes
the name of a new data type consisting of
all instances of the structure. The name is
veturned as the value of the defstruct form.”

sElan ek A el v gt

{defstruct ship
x-position 0
y-position 0
x-velocity  nil
y-velocity nii
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mas s BTNy

}

LISP ofi= g9 s2uiirefwy def(functional pro
gramming language! 4 property listiF struct-
uredh nj&=dl BERow v‘}%—‘é}ﬁ’}C}_ du H A B
A (procedural featureio] wol 38 Common LISP
“], onl8 e kl]F'-,é?.

AN T e ol F ,“ i [T RS

P +orram ~
S . Jrructure itypes

data typed 42|37

0“

|
gigh ojgta AHaty vt

34 C++ 2012l struciure data type

#FuFe (71000 C++ <to]9] structure?t A7
o] 5{11?} O+ + <ol (0% 349 Qojoln 53]

1 Lol whol A structure® EFfStA class
& rEsteict meEkd O+ oA structure®t class
1= A FdaA A Cr+ 2dojo] deolA str-
ucture® classe] zboli= oy F7EA vk AA=
structurei® 7]24 o= (by default) public accessi
-bility & 7} #HA classs= 71EA 2 2(by default)
private accessibility® 7Fdthe delth v sk
= structuret dataZ4b HAE 9 classy: data
9} function (C++ 143> data membero} membm

lunction) e.58 T ¥tk Holrh

= O+ + §odiz structure®t class7bel AdE 4
aoly Al dERA 23 v HAE Cr+Y
reference manual(7]olAs= tpg3 o] dHsia
gJet. “A structure is a class declared with the
class-key struct: its members and base classes
are public by default.

gy ek Eefetn C++ Aoty structure
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record  typelel  whsle] UlRup o] HAAO®R

i(formal) delstie i,
. Definition
Records

Let s1, sz sm  be distinct

identifiers, and Ti, Ts,

identifiers. Then

, Tm type

type T = records s::T:: sg2:Tg:

s3:Tar . .. 3m'Tn end

define a new type T. The type T is a set of
m-tuples (x:, &, . Xm) where x is of type
T, for i = 1,

terminology of mathematics, we say that T

. m. Employing the usual

is the cartesian product of the sets Ti, T2,
. , Tw. Components of the record-type T
are called fields and the s i = 1. . . ., m)
are called field identifiers. A variable x of type
T is an m-tuple of variables, where the ith
component variable is of type Ti and is
denoted as x . s. Thus we can manipulate the
whole structured value of x, or select a
particular component of it, and manipulate the
component.
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g 5 9les HodFEa Yt F. structurew B4 it
giglojol &= Aoldt data typeE®l cartesian
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A grkse Ae FARY $43 @37 Qo) ¢
3 #AE BE A$e] 5 vy nfsten Alxs

i

@ cartesian productd! A% ZEIL structures
Aolet= AlFM S84 RE At dofEA @

Aol e 48l EA" 5 vt

36 Object-oriented A 2| F2x| 2o] =&

ZaE# (23194 F object-oriented Aefol st
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modelol data®} operationd &7 Folx Azhs)
= wdaa 227 o7 9l: abstract data type?
At v, qr|A FEE HE of £ kA BHE
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A )
7/ {4+ program segment
#include {ostream.h)
struct Time |
int hour

int minute :
int second

b

main(}

{
Time dinnerTime :
dinnerTime.hour = 18 .
dinnerTime.minute = 30
dinnerTime.second = ¢ :

}

(off 4) C++ =20 MIHE
{example 4) C+ + program segment

/! Java program segment

public class Time |
private int hour :
private int minute !
private int second
public Time( )
{ setTime ( 0, 0, 0 ) © |
public Time( int h )
{ setTime ( h, 0. 0) ¢}
public Time{ int h. int m )
{ setTime (h. m, 0 ©}
public Time( int h, int m, int s )
{ setTime ( h, m. s ) * !}

public void setTime ( int h, int m, int s)

{
hour = ({ h)»= 0 && h(24) 7 h

0
minute = ( (m )= 0 && m (60 ) 7
m:0):
second = ( (s)=0&& s(60) Vs
S0y
}
public String getTime( )
{
return  { ( (hour (== 12 [| hour
==0)7?712 : hour %
1274+ 77+
( minute { 10?2 70" = ™)
+ minute + 7" +
( second ¢ 10 770" = ™)
+ second +
( hour ( 12 77 AM" @ ”
PM"} ) ¢
}

(O 5) Java T2 MIMHE
(example 5) Java program segment



Java program

L
10
=}

structyres £

segment

public class Time |

struct time {
int hour
int minute ;

int second :

public Time( ) { setTime (0. 0. 0) : }
public Time( int h }

{ setTime ( h, 0, 9 ¢}
public Time( int h. int m )

{ setTime ( h. m. () : }
publie Time{ int h, int m, int s )

{ setTime ( h, m, s ) :}
public void setTime { int h, int m, int s)
{

time hour = ( ( h = 0 && h ( 24)

h0)
time.minute = { (m >= 0 && m (
60} 7m:0):
time.second = ( (s )= 0 && s { 60
J 78 :0)

public time getTime{ )
{

return time

(G 6) Structure® E&tel 2| Java T2 M1
HE

{example 6) Java program segment with Structure type
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