/1 Denobnstrate "Smart Pointers".
/1 ECE 3090 - Fall 2009
/] George F. Riley, Ceorgia Tech, Fall 2006

/1 This exanpl e denonstrates the use of "smart pointers", that
/1 keep up with how many references there are to each all ocated
/1 menory block, and only free the space when the reference count
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/'l goes to zero.

#i ncl ude <i ostreanr
#i ncl ude <string>

usi ng nanespace std;

cl ass SPoi nt er

{

public:
SPoi nter (charx);
SPoi nt er (const SPoi nter&); /1 Need a copy constructor
~SPoi nter(); /1l Need a destructor

SPoi nt er & operat or=(const SPointer& rhs); // Need an assi gnment operator

char Get(int i);

void Set(int i, char c);

[/l Get the "i’'th" character fromthe array
/1 Set the "i’'th" character to the char

void Set(const char* s); [// Set the string to s
void Print(const string&;// Print the string

private:
char* pointer; /1 This is the "shared" pointer
int* refCount; // This keeps up with how many references there are
i nt Ith; /1 Length of shared nenory

public:

static int all ocCount;
static int del eteCount;

I

/| Constructor

/1 Debug..track count of alloc/deletes

SPoi nt er:: SPoi nter(char* s)

Ith(strlen(s) + 1)
{
pointer = new char[lth];
strcpy(pointer, s);

/1 Alocate the dynam ¢ nenory

ref Count = new int(1); /1l Create the reference count variable, set to 1
al | ocCount ++; /1l For debug, count the allocations

GRER

g1 al g1 o1 o1 a1

}

/1 Copy constructor

SPoi nt er: : SPoi nter (const SPointeré& c)

pointer(c.pointer),

{
(*ref Count) ++;

}

/| Destructor
SPoi nter:: ~SPoi nter()
{

ref Count(c.ref Count), Ith(c.lth)

/1l Increment the reference count
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57 (*ref Count)--; /1 Decrenent the reference count

58 if (*refCount == 0)

59 { I/ This is the last reference, delete

60 delete [] pointer;

61 del et e ref Count;

62 del et eCount ++; /1 For debug, count the del etions
63 }

64 }

65

66 // Assignnent operator
67 SPoi nter & SPoi nter::operator=(const SPointer& rhs)

68 {

69 if (pointer != rhs.pointer)

70 { Il not self assignnent

71 (*refCount)--;

72 if (*refCount == 0)

73 { Il Last reference to ny string, delete
74 delete [] pointer;

75 del ete ref Count;

76 del et eCount ++; /1 For debug, count the deletions
77 }

78 poi nter = rhs. pointer;

79 ref Count = rhs. ref Count;

80 lth = rhs.lth;

81 (*ref Count)++; // Count this reference

82 }

83 return *this;

84 }

85

86 // Get and Set functions
87 char SPointer::Get(int i)

88 {

89 if (i <Ith) return pointer[i];

20 return '0’; // Qut of range, just return O

91 }

92

93 void SPointer::Set(int i, char c)// Set the "i’th" character to the char ’'c¢’

94 { // Set the new value. However, we nust make a copy of the data
95 /1 This is called "Copy on Wite" semantics

96 if (i >>1th) return; /1 Qut of range

97

98 if (*refCount > 1)

99 { I/ If this is not the only reference, we need to realloc and copy
100 (*refCount)--; /1 Decrenent reference count
101 char* newPoi nter = new char[lth]; /1l Get a new nmenory array
102 ref Count = new int(1); /1l Get a new reference count = 1
103 mencpy(newPoi nter, pointer, Ith); /1 Copy the data

104 poi nter = newPoi nter; /1 And set the new pointer
105 al | ocCount ++; /1 Count the allocation

106 }

107 pointer[i] = c;

108 }

109

110

111 void SPointer::Set(const char* s) /!l Set the string to s

112 { // Length of s nust be less than or equal to Ith

Program smartpointers.cc (continued)



113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168

}

if (*refCount > 1)
{ // If this is not the only reference, we need to realloc and copy

(*refCount)--; /1l Decrenent reference count
char* newPoi nter = new char[lth]; /1l Get a new nmenory array
ref Count = new int(1); /1 Get a new reference count int
poi nter = newPoi nter; /1 And set the new pointer
al | ocCount ++; /1 Count the allocation
}
strncpy(pointer, s, Ith); /1 Copy, but no nore then "l ength"

voi d SPointer::Print(const string& pronpt)

{

}

cout << pronpt << " pointer is " << (voidx)pointer
<< " string is \"" << string(pointer)
<< "\", refCount " << xrefCount
<< endl ;

int SPointer::allocCount = 0O;
int SPointer::del eteCount = O;

voi d Sub()

{

}

// Make a subroutine that tests SPointers.

/1 W use a subroutine so that all SPointers will go out of scope
/1 on exit, so we can verify the allocCount and del eteCount are the
/1 sane.

SPoi nter spl("This is a test");
SPoi nter sp2(spl); // Copy constructor, sp2 shares the pointer with spl

SPoi nter sp3("ShortString");

sp3 = spl; // Assignnent operator, sp3 al so shares the pointer with spl
spl. Print("spl");

sp2. Print("sp2");

sp3. Print("sp3");

cout << endl;

/1 Now change spl, and notice that sp2/sp3 don't change
spl. Set (" Anot her test");

spl. Print("spl");

sp2. Print("sp2");

sp3. Print("sp3");

cout << endl;

/1 Change sp2, see that spl and sp3 are unchanged
sp2.Set (0, "K);

spl. Print("spl");

sp2. Print("sp2");

sp3. Print("sp3");

cout << endl;

/1 Test program
int main()

{
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Sub() ;
<< "Al'l ocCount is
<< "Del eteCount is

cout
cout

The

spl
sp2
sp3

spl
sp2
sp3

spl
sp2
sp3

" << SPoi nter
" << SPoi nter

output fromthis programis:

poi nt er
poi nt er
poi nt er

poi nt er
poi nter
poi nt er

poi nter
poi nt er
poi nt er

Al | ocCount
Del et eCount

is

n

n

0xe2400
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0xe2770
0xe2400
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"This is
"This is
"This is
" Anot her
"This is
"This is
" Anot her
"Khis is
"This is

a test",
a test",
a test",

::al l ocCount << endl
1 del et eCount << endl;

r ef Count
r ef Count
r ef Count

test", refCount 1

a test",
a test",

r ef Count
r ef Count

test", refCount 1

a test",
a test",
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