Class Templates in CtT+

Reading:

e Appropriate sections of your CT1 book.
E.g., Lippman ch 16 or Stroustrop ch 13

(These give more information than you need.)

e See Shaffer for many examples of class tem-

plates.
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A holder of ints

File holder.h

#ifndef HOLDER_H
#define HOLDER_H

#include <stdio.h>
#include <iostream.h>

class holder {

public:
holder() { item = 0; }
void store(int * x);
void print();

private:
int * item;

};

#endif HOLDER_H
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A Simple ADT
Consider a new ADT called “holder”.

Data: A holder is either empty, or contains a
single item.

Operations:

e store(o): If nothing is in the holder, store o
there. Otherwise, overwrite what’s in the
holder with o, but only if o is smaller.

e print(): Prints the item in the holder.

As a first step, let's implement a holder that
can only hold ints. Later, we will generalize it
using templates.
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File holder.cxx

#include "holder.h"

void holder::store(int * x){
if (item == 0) {
cout << "Storing first item in this holder\n";
item = x;
}
else if (*x < *item) {
cout << "Overwriting\n";
item = x;
} else {
cout << "NOT overwriting\n";
}
}

void holder: :print() {
cout << "Printing my item.\n";
cout << *item << "\n";
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File holderDriver.cxx

#include "holder.h"

void main() {

holder * h = new holder();
int i = 56;

int j = 99;

int k = -1321;
h->store(&i);
h->store(&j);
h->store(&k) ;

h->print();
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Generalizing with Templates
File holder.h

#ifndef HOLDER_H
#define HOLDER_H

#include <stdio.h>
#include <iostream.h>

template<class D> class holder {
public:
holder() { item = 0; }
void store(D * x);
void print();

private:
D * item;

};

#endif HOLDER_H
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Running the program

dvp.cs 122% g++ holder.cxx holderDriver.cxx

dvp.cs 123% a.out

Storing first item in this holder
NOT overwriting

Overwriting

Printing my item.

-1321

105

File holder.cxx

#include "holder.h"

template<class D> void holder<D>::store(D * x){
if (item == 0) {
cout << "Storing first item in this holder\n";
item = x;
}
else if (x->compare(item)==-1) {
cout << "Overwriting\n";
item = x;
} else {
cout << "NOT overwriting\n";
}
}

template<class D> void holder<D>::print() {
cout << "Printing my item.\n";
item—->print();
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File thing.h

#ifndef THING_H
#define THING_H

class thing {

public:
thing(int n) { stuff = n; }
int compare(thing * other);
void print();

private:
int stuff;
}

#endif THING_H
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File holderDriver.cxx

#include "holder.h"
#include "thing.h"

void main() {
holder<thing> * h = new holder<thing>();
h->store(new thing(56));
h->store(new thing(99));
h->store(new thing(-1321));
h->print();
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File thing.cxx

#include "thing.h"

int thing::compare(thing * other) {
if (stuff < other->stuff)
return -1;
else if (stuff == other->stuff)
return O;
else
return 1;

// Now you know how to overload "<<" for ‘thing’s, so that

// one can say

// thing * t = new thing(9182);
// cout << t;

// rather than

// t.printQ);

void thing::print() {
cout << "My stuff is: " << stuff << "\n";
}
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Running the program

This is what we expect from the program:

Storing first item in this holder
NOT overwriting

Overwriting

Printing my item.

My stuff is: -1321

But in fact, it won't even compile as it is.
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Compiling with Templates Makefile for holder program

myprog: holderDriver.o thing.o
g++ -o myprog holderDriver.o thing.o
holderDriver.o: holder.h holderImp.h holderDriver.c
g++ -c holderDriver.cxx
thing.o: thing.h thing.cxx

g++ -c thing.cxx
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