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. Apla . :
2 class ( > {
(1) . Apla -}
sometype N . (i) Java
. Java
program ) ( sometype ¢ )
static  final ¢
. Apla : ) ( )
program )i new ) T
) extends  super
(i) . Apla func  proc T
(iii) Java
Apla :
procedure ( ) | function ( > (
);
D= | sometype public interface (
> | proc ¢ > | func ¢ ) )
procedure function )
new ¢ > (< >« .
) (iv) . Java (?)
List
Apla (String ) 2?7
Apla List @ ).
10 3
1.2 Java 0 ? 1 ? extends T
Sun JDKS. 0 +? super T.
Java 1.2.2 “ 7
i Java
Java
Java B
1.2.1 Java Java v
(1) Java (1)
Object T object = new T() .
T
T . (1) T
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elements =new T capacity . (1) Apla Java
Object
) BubbleSortProg (T
(i) . T
(1i) const Java
public static
. (1ii) var

(iv) List .
Gint ) int T
Integer. (iv) procedure

(v) function public
1.2.3 Java .

(1) . T . Java (v) maincall( )
- (i) (vi) Ja-
va main( ) . main( )
(i) . maincall( )
Java Java .
Java . (iv) Apla
Java
N N import--*;

public classBubbleSortProg (T ) {

public static int n =9;

2 Java int x 1;
T a=(T )new Object n+1 ;
2.1 Java public T BubbleSort(T  a int n) {---}
2.1.1 public void maincall() {
Apla Java
Apla this. BubbleSort( a n) ;
program BubbleSortProg( sometypebasetype) ; public static void main( String  args) {
constn =9; BubbleSortProg (Integer) aco_int = new Bubble—
var a: array 0..9 basetype ; x i integer; SortProg {Integer )( ) ;
procedure BubbleSort ( var a: array 0..9 base— aco_int. maincall( ) ;
type ; n: integer) ; -}
}.
begin 2.1.2
program int_BubbleSortProgram: new BubbleSort— Apla
Prog ( integer) ; Java
end. (1) Java

Apla (1)
- (i)
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2.2

public
(iv)
maincall ()
begin procedure
function new
.(vi)  maincall main
maincall
Apla Kleene
Apla Java .
. 3
Apla

b: elem) :
I..

program Kleen;

const maxnum = 99999; num = 3;

vari j k s!integer;

cl c3:array 1..num array 1..num integer ;
c2:array 1..num array 1..num boolean ;
procedure kleene ( sometype elem; func © [( a
elem; n: integer; c: array 1.. num array
num elem );- @

va ri j k! integer;

begin

ki =1;

do (k<n) —

foreach(i j:1<i j<nic 1]

t=cij O

(c ik Oekj)i);

...®

Ao

ki =k +1; od;

i =1,

doisn—j: =1;

do (j<n) >write(c 1] " ");j: =j+1;0d;
1=1+1;

od;

end;

procedurefloyd: new kleene( integer; min; +) ;

procedure close _set: new kleene ( boolean; V;

®

procedure capcity: new kleene ( integer; max;

mll’l) , ...@

(ijkil<ijk<numiel ij
0;);cl 13

2
2
2

num;);c3 13

D =true;c2 1 3 :
c =false;c2 2 3
: =false;c2 3 3

begin -+ ®

" ") ; foreach

writeln
. = maxnum, s. =
c=11;¢l 31 :=3;¢cl 12 : =4
cl 21 :=6cl 23 :=2;

¢l 11 :=0;¢l 22 :=0;cl 33 :=0;
floyd( num cl) ;

writeln( " ");e2 11
=false; c2 2 1

D =true;c2 31

: =false; ¢2 1
D =true; c2 2
. =false; c2 3
. =false;
close_set( num ¢c2) ;

writeln( " ")
foreach(1 j: 1 <i j < num: ¢3

c=11;¢3 31 : =3;¢3 12 : =

1 j ! = max-—

4,¢3 21 : =6;

323 :=2:¢c311:=0,¢322:=0;c3

33 :=0;

capcity( num ¢3) ;

end.

©

elem 2

o © 0O

2.0.@

(Bbegin N

Java
Java N N
Kleen .
Java Kleen
public class Kleen {
abstract class kleene (T ){
public abstract T BigMulti( T a T b) ;
public abstract T BigPlus( T a T b) ;
public void genericrun( int n T
for(k=1; k< =n;k+ +)
for(i=1;i< =n;i+ +)

e) {

for(j=1;j< =n;j+ +)

BigMulti (¢ i j ( BigPlus

c 1 J =
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(¢ci k ck j))); Java
System. out. println(¢ 1 j + " ");} Kleen Apla Java
Java
class floyd (T) extend skleene (T ){
public T BigMulti(T a T b) { Java N
return Math. min(a b); }
public T BigPlus( T a T b) {
return a +b;  } } 3
class close_set (T) extend skleene (T ){
public T BigMulii( T a T b) {
return a || b; }
public T BigPlus( T a T b) {
return a && b;  }  }
class capcity (T) extend skleene (T ){
public T BigMulti( T a T b) {
return Math. max(a b); } Apla Ja—
public T BigPlus( T a T b) { va
return Math. min(a b); } }
public void maincall() {
Apla
floyd {nteger) floydproc =new floyd {(nteger )( ) ;
floydproc. genericrun( num cl); -} Java Apla
public static void main( String  args) { Apla Java
Kleenaco = newKleen () ;
aco. maincall( ) ; } Java
}. Kleen
Java Java
Kleen
2
ge—
nericrun
4
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The Java-Based Novel Implementation for an Abstract Generic
Mechanism Computer Engineering and Applications

TIAN Fang SHI Haihe” ZUO Zhengkang WANG Changjing XUE Jinyun
( Provincial Key Laborary High Performance Computing Jiangxi Normal University Nanchang Jiangxi 330022 China)

Abstract: Generic programming has emerged as a paradigm for the development of highly reusable and reliable soft—
ware components and highly abstract generic mechanism contributes to lowering the complexity of generic program—
ming. Core ideas and programming techniques of an abstract generic mechanism are presented corresponding Java
mechanism is analyzed and transformation rules between them are extracted and further the automatic transforma-
tion from abstract generic program to Java program and Java program execution are implemented in our platform. Fi—
nally through a Kleen algorithm the real application of abstract generic mechanism and its Java program generation
is illustrated. The novel implementation for this abstract generic mechanism based on Java reduces the design diffi—
culty of algorithm component and improve its reliability as well as gives an effective solution to the design and de—
scription of generic component.

Key words: abstract generic mechanism; Java language; reusability; algorithm component



