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() (Concept) . Concept
13
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" Concept
Concept Concept
Model. T int T
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int T Model.
(i) ( Container) . Container
(iii) (lterators). lterators

( )

Container

1547

C+ +

template < typename T typename U >

T Find(T first T last const U & value) {
while((first! =last) &&! (* first = = value))
+ + first;

return first;

¥

C+ + Find
T
value. T
N + +
Find
T =% + +
2
Dereference first
last Dereference
value 1.

1 Dereference

Dereference

first! =last&&(* first = = value) bool

+ + first; T

Dereference

STL array
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int main(){
array <int 5> arr={{2 3 8 6 4}};int value =2;
array < int > X Ziterator itl = arr. begin()

end();

array <int > : Iiterator nRet = Find(itl it2 value) ;

it2 = arr.

return O ;

}

C+ +
Find
C+ +
Find
3 Concepts C + +
C+ + STL
. Model
(int * ).
1821
Concepts C + + 2 (
Concept
GCC ). Concepts 3 s
Concept +Where Concept Con—
cept Where
concepts Concept
Concept
C+ +

Concepts C + +

Concept

auto concept EqualityComparable < typename T
typename U =T > {

bool operator = = (T U);

}

concept Inputlterator < typename T > {
typename value_type; //value_type
T& operator + + (T&); // + +
bool operator = = (T T);

bool operator! = (T T);

value_type operator®* (T) ;

Yi 11
Where
template < Inputlterator T typename U >

C+ 4+

where

EqualityComparable < Inputlterator <T > ::
value_type U >

T Find(T first T last const U& value) {

while( (first! =last) &&! (* first = =value))
+ + first;

return first;

¥

Concept
bool Maps(int* array int n int value){
return Find(array array +n value)! =array +n;
}
Concepts C + +

C+ +

4 Java

Java (interface)

Model

public class Array {

public static void main(String  args) throws
IOException {

Arrayl itl = new Arrayl (0);

Arrayl it2 =new Arrayl (5);
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final int num = 2;

Arrayl resultArray = Concept. Find(itl it2
num) ;

}

}

interface EqualityComparable < T > {

boolean Comparable(T last) ;//

int value() ;//

void next() ;//

}

class Concept {

public static <T extends EqualityComparable <T > >
T Find(T first T last final int value){

while ((! first. Comparable(last)) && !
(first. value() = =value))

first. next() ;

return first;

}
}

class Arrayl implements EqualityComparable
< Arrayl >{
static int ~ beanArray ={2 3 8 6 4};
int currentIndex;
Arrayl (int index)
{ currentIndex = index; }
public boolean Comparable (Arrayl last)
{ return this. currentlndex = = last. currentIndex
}
public int value()
{ return beanArray currentlndex ; }
public void next()
{ currentlndex + +; }
}
Java . Ja-
Sun JDKS. 0

2426

. Java

C#

C# C# N

Java

public static class Array{

args) {
Arrayl itl =new Arrayl (0);
Arrayl it2 = new Arrayl (5);

const int num =2;

static void Main(string

Arrayl resultArray =
Concept < Arrayl >. Find(itl it2 num);

}
}

public interface EqualityComparable < T > {

bool Comparable(T last) ;//

int value() ;//

void next();//

}

class Concept <T > where T:
EqualityComparable < T > {

public static T Find(T first T last int value){

while((! first. Comparable(last)) && !
(first. value() = =value))

first. next() ;

return first;

}
}

public class Arrayl : EqualityComparable
< Arrayl > {
beanArray ={2 3 8 6 4};

int currentlndex ;

static int

public Arrayl (int index)

{currentIndex = index;}

public bool Comparable(Arrayl last)

{return this. currentlndex = = last. curren
tindex;}

public int value()

{return beanArray currentlndex ;}

public void next()

{currentIndex + + ;}

¥

C#
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C# 2 x_value = next(first)
Array IL(Intermediate Language) except Stoplteration :
JIT return
(just-in-time) . return x_value
if name_ == 7 main__~

main ()
6 Python

Python
C.C + +.Perl

N . Python

#! /usr/bin/env python .
# codingZutf -8

from collections import lterator

def main() :

x= 2386 4 7

first = iter(x) # X

last = reversed (x) # X

value =2

rin = Find (first last value)

def Find(first last value) :

try:
x_value = next(first) - Concept.
while first 1 =last and x_value ! =value: ( 2 ).
2
Concept
C+ + template
Concepts C + + Concept Concept where Concept
Java interface extends implements
C# interface inherit
Python ’ duck typing
C+ +.Con-
cepts C + + -Java.C#  Python
Concepts C + + C+ +

Concept
28
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gramming in space and time

The Contrastive Study of Generic Programming in Object-Oriented Languages

ZHOU Weixing' ZUO Zhengkang'~ WANG Changjing' SHI Haihe' YOU Zhen® XIE Wuping’ TAO Xiaoming'
(1. College of Computer Information Engineering Jiangxi Normal University Nanchang Jiangxi 330022 China;

2. Provincial Key Laboratory High Performance Computing Jiangxi Normal University Nanchang Jiangxi 330022 China)

Abstract - Generic programming improves the scalability reusability and type safety of software by abstracting the

concrete algorithms and data structures from a higher level. It is mainly based on a series of custom type constraints

rather than just predefined type. Five different object-oriented programming languages are compared comprehensive—

ly in this article that support generic programming such as C + + Concepts C + + Java C# and Python and per—

form a typical example that can better support generic programming mechanisms to analysis the characteristics of

these object-oriented languages and the degree of support so that can explore the nature features of generic program—

ming and provide references for reducing the development of redundant programs and enhancing the maintainability

of the program.

Key words: generic programming;type constraints ;object-oriented language ; generic mechanism



