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D GP
Comparable T
GP Comparable
Java
3.2 C#
(i) C# Compara—
3.1 Java ble T  best
(i) Comparable. public interface Comparable < T > { bool best

interface Comparable < T' > { boolean best( T'x) ; }
(ii) sort
Comparable.
public class select{

public static <T extends Comparable <7 > >

T sort(Ta ){
for (int 1 =0;i <a. length —1;7i + +)
{ for (intj=i+1;j<a.length;j+ +)
{ (! a i .best(a j ))

{Ttemp=a i ;a i =aj,;
a j =temp;}}}
return a; } }.
(iii) Dog Comparable.

public class Dog implements Comparable < Dog >{
public int height;
public boolean best( Dog y)
{ return height >y. height; } }.
(iv) Cat
public class Cat implements Comparable < Cat > {

Comparable.

public String name;
public boolean best( Cat y) {
if( name. compareTo( y. name) >0)
return true; else
return false; } } .
(v) Dog Cat
sort.
public class Main {
public static void main( String  args) {
int n; String m;
Dog a = new Dog n ;
select. sort( a) ;

Cat b
select. sort( b) ; } }.

=new Cat m ;

(Tx);}.

(i) sort
r Comparable.
where
public static class select{
public static T sort <T>(T a) where T:
Comparable < T >
{ for(int 1 =0;i <a. Length —1;i + +) {
for (int j=i+1;j<a.Length;j+ +) {
if(! a i .best(a j))
temp=a i ;a i =a j ;a j =temp;} }
return a; } }.
(iii) Dog Comparable.
class Dog: Comparable < Dog > {
public int height;
{ return height > y. height; } }.
(iv) Cat Comparable.
class Cat: Comparable < Cat > {
public string name;
public bool best( Cat y) {
if ( name. CompareTo( y. name) >0)
return true; else
return false; } } }.
Java Comparable
.C#
where
3.3 C+ +
(1) T  sort
template <class > const 7% sort( T a  int
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length) { return a; } .
for (int 1 =0;i<length —1;i+ +) {s=1; (ii1) Dog BigthanCompara—
for (intj=1+1; j<length;j+ +){ ble.
if(as >aj) s=j;} class Dog{ public: int height;
if (s! =0){ Dog( int 7) : height( i) {}}
temp=a i ;a i =a s ; bool best( Dog x Dog y) {
a s =temp;} } return x. height > y. height; } .
return a; } . (iv) Cat BigthanCompara—
(i) Dog  Cat boole— ble.
an best class Cat{ public: string name;
class Dog{ public: int height; Cat( string str) : name( str) { }
Dog( int ) : height(z) {}} bool best( Cat x Cat y) {
bool best( Dog x Dog y) if ( x. name. compare( y. name) >0)
{ return x. height > y. height; } return true; else
class Cat{ public: string name; return false; } .
Cat( string str) : name( str) {} Dog
bool best( Cat x Cat ) Cat
{if ( x. name. compare( y. name) >0) . Concept C+ +
return true; else
return false; } .
C+ + i
Dog  Cat Xy
boolean best 4 Apla
C+ +
4.1 Apla
b Apla
. %27
3.4 Concept
(1) BigthanComparable GP . Apla
best T.
Autoconcept BigthanComparable < typename T >
{bool best(T T) ;} . Apla constraint
(1i) template  where
T N
sort
template < typename T > where BigthanCompara—
ble < T > . Apla
T* sort(T a  int length)
{for (int i =0;i<length —1;i+ +) {s=1;
for (intj=17+1;j<length;j+ +)
{if(! best(a i aj)) s=5} . Apla
if (s! =1) where
{temp=a i ;a i =a s ; Apla

a s =temp;} }
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()
define constraint < > (1)
define ADT < >( < < define constraint Comparable;
>); generic < sometype T >
someop < 1>( 1 200 < function best( x: T y: T) : boolean;
>): < > enddef;
someop < 2>( 1 2.0 < (ii)
>): < > generic sometype < T >
type Ist =array 0::-100 T ; procedure sort( Ist a
enddef; int num) where Comparable < T > ;
generic < someADT < > >, vari j ki integer tt: T
where{ ( ) 1 ii =0;
enddef. doisnum-1—k =i; j: =i+1;
(i) doj<n—ifbest(a j a k )—k: =j fi
generic < someADT < > > jio=j+1;od;
procedure < > < 1 fithou =a i
1 2: - :
ai =ak;
where < > < > < k=
2 1: 2 °> fi:
{._. ( )b =i+ 1;
(i) od.
define ADT < >
t () n i
) ’ define ADT Dog;
implement ADT < > .
( ( Y procedure Dog( i: integer) ;
, . function best( x: Dog y: Dog) : boolean;
procedure < > new < > (in—
.. enddef;
stantiation < > ( )) .
1 implement ADT Dog;
var height integer;
. procedure Dog( i: integer) ;
. begin
height: =1;
end;
Apla function best( x: Dog y: Dog) : Boolean;
> 28 begin
best: =x. height > y. height;
( abstract data type ADT) end;
2 ( integer boolean real endimp;

define ADT Cat;

procedure Cat( str: string) ;

function best( x: Cat y: Cat) : Boolean;
enddef;
implement ADT Cat,

var name: string;

procedure Cat( str: string) ;
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begin

name. = str,

end;

function best( x: Cat y: Cat) : Boolean;

begin

best: = Compare( x. name y. name) ;

end;

endimp;

procedure Sort_Dog: new sort( instantiation Com—

parable ( Dog) ) ;

procedure Sort_Cat: new sort( instantiation Com—

parable ( Cat) ) .

Apla
2()
ble
: best
; (i)
where
Comparable
Cat
ADT
best
4.2 Apla
oop

Compara—
T
T
; (i) Dog
ADT.
ADT N
Dog  Cat
Comparable
sort
Apla
Apla
Apla
28 .
( 00P)
GP
GP
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Generic Programming # Programming
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GP e
GP
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The Comparative Study on the Generic Features of
Apla and Programming Languages

ZUO Zhengkang' 1IU Zhihao' HUANG Qing' YOU Zhen’ WANG Changjing” SHI Haihe' HU Qimin’ TAO Xiaoming'
(1. College of Computer Information Engineering Jiangxi Normal University Nanchang Jiangxi 330022 China;
2. Provincial Key Laborary High Performance Computing Jiangxi Normal University Nanchang Jiangxi 330022 China)

Abstract: Object-oriented Programming ( OOP) takes objects as the core of programming while Generic Program—
ming ( GP) classifies and abstracts according to the operational requirements required by a type that is GP is a
programming paradigm with type requirements as the core. Describing the complete type of GP demand needs to in—
clude static syntax constraints and dynamic semantic constraints. Most mainstream programming languages have sup—
ported the static syntax constraints however limited by language’s other facilities the level of abstraction is too low
and the defines of the generic’s concepts are hard to describe and verify the problems with complicated constrained
demand that based on the dynamic semantics and complete implementation GP still have a distance. In the paper
the four generic programming languages such as Java C# C + + and Concept are compared. Based on the abstract
programming language Apla a generics mechanism is proposed to further realize GP. By analyzing the generics char-
acteristics of various programming languages with the same typical generic example and the superiority of the gener—
ic mechanism in abstract generic programming language Apla is verified.

Key words: generic programming; dynamic semantic constraints; Apla



