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Templates

The C++ template allows the use of generic functions or classes.  The actual data to be used is chosen when the function or class is used.


template <class T>


bool m_GetValue(T *value, ifstream &fin)



{



char ch;



bool result = false;



fin >> *value;



ch = fin.get( );



if((ch == '\n' || fin.eof( )) && fin.good( ))




result = true;



else




while(ch != '\n' && !fin.eof( ))





ch = fin.get( );



return result;



}

The Base Code

The purpose of the base code is to provide a consistent test environment.  All of the data used by the tree will be put into arrays to minimize the impact of the file system so that we see primarily the tree performance.

Two classes, CArray and CUtility are supplied to assist.

CArray Class

#ifndef ARRAY_H

#define ARRAY_H

template < class T > class CArray

{

public:


CArray(int nsize)


int m_CLoadArray(ifstream &fin, string title)


int m_ArraySize(void)


T m_pArray;

private:


int m_size;

};

#endif
//
ARRAY_H

CUtility Class

class CUtility


{


public:



CUtility(void);



void m_ScreenActivity(void);



void m_ClearScreen(void);



void m_UpdateLinesPrinted(int);



void m_WaitForNewLine(void);



bool m_ScreenFull(int);



void m_ResetInputFile(ifstream &fin);



void m_TimeRequired(float StartTime, string title);



void m_init(int argc, char *argv[ ], string ProgramName, ifstream &fin1);



void m_init(int, char * [ ], string, ifstream &, ifstream &);



void m_init(int, char * [ ], string, ifstream &, ofstream &);



void m_init(int, char * [ ], string, ifstream &, ifstream &, ofstream &);



template <class T> bool m_GetValue(T *value, ifstream &fin)



template <class T> int m_CheckFile(T entry, ifstream &fin, string title)




template <class T> void m_LoadArray(fstream &fin, T *data, int, string)


private:



int LinesPrinted;



};

Use of Base Code
void main(int argc, char *argv[ ])


{


CUtility u;


ifstream fin, fkeys;


bool found = false;


int hits = 0, NumEntries = 0, NumKeys = 0;


string entry;


float StartTime, TestTime;


StartTime = (float) clock( );


cout << "  Algorithm Test Base Code Program v2.0" << endl;


u.m_init(argc, argv, "base", fin, fkeys);

Loading Data

NumEntries = u.m_CheckFile(entry, fin, "  Checking data");

CArray <string> data(NumEntries);

data.m_CLoadArray(fin, "  Loading data ");

NumKeys = u.m_CheckFile(entry, fkeys, "  Checking keys");

CArray <string> keys(NumKeys);

keys.m_CLoadArray(fkeys, "  Loading keys ");

Test Code


cout << "  Searching for keys ...  " << flush;


TestTime = (float) clock( );


for(int i = 0; i < NumKeys; i++)



{



found = false;



if(i % 10 == 0)




u.m_ScreenActivity( );



for(int j = 0; j < NumEntries && !found; j++)




if(keys.m_pArray[i] == data.m_pArray[j])





{





found = true;





hits++;





}



}


cout << "\bcomplete" << endl;


u.m_TimeRequired(TestTime, "  Search time:");


cout << "  [" << hits << "] keys were found" << endl;


u.m_TimeRequired(StartTime, "  Total CPU Time:");


}
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Example Output

Tree ADT

#ifndef TREE_H

#define TREE_H

#include <iostream>

#include <fstream>

#include <string>

using namespace std;

class TreeNode


{


public:



int ItemCount;



string entry;



TreeNode *left;



TreeNode *right;


};

Tree ADT

class Tree {


public:



Tree(void);



~Tree(void);



void InsertEntry(string entry);



bool FindEntry(string entry);



void WriteTree(ofstream &fout);



int UniqueEntries(void);



int TotalEntries(void);



int MaxTreeLevel(void);



int SpaceUsedByTree(void);


private:



TreeNode* insert(TreeNode *p, string entry, int level);



TreeNode* find(TreeNode *p, string key);



void OutputTree(ofstream &fout, TreeNode *);



TreeNode *root;



int NumEntries, MaxLevel, NumUniqueEntries, SpaceAllocated;


};

#endif

InsertEntry

//--START FUNCTION--(InsertEntry)-----------------------------------------------------------

//

//
Insert entries into the tree.  The root of the tree is hidden by use the external

//
member function.

//


void Tree::InsertEntry(string entry)



{



NumEntries++;



root = insert(root, entry, 0);



}

//--END FUNCTION--(InsertEntry)---------------------------------------------------------------

Search Times

Table 1.  500 MHz Pentium III System

Data Size
Keys
P1
P2
P2E
TREE

2,500
5,000
2.323
0.29
0.17
40 ms

5,000
5,000
5.668
0.46
0.27
50 ms

10,000
5,000
22.953
1.10
0.62
50 ms

20,000
5,000
72.464
3.284
1.44
60 ms

50,000
5,000
370.632
16.66
3.88
70 ms

100,000
5,000
1357.55
62.78
7.94
80 ms

100,000
50,000
2969.77
134.593
85.6
801 ms

P1 = standard version, P2 = enhanced standard, P2E = read from array.

