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Shallow Copy and the Problems



pl

P2

Terminal

File Edit Wiew Terminal Help

[Ubuntu Linux ] more shallow.c
$#include <stdio.h>
#include <string.h>

#include "person.h"

int main(int argec, char * argv[])

{

Person pl = Person construct(1l9, "Tom Johnson");

Person p2 = Person construct(21l, "Mary Smith");

Person print(pl);

Person print(pZ);

pl = p2; /* assign p2 to pl, they should be the same */
Person print(pl);

Person print(p2);

strepy(pl.name, "Edward"); /* modify pl's name */

‘Person_print{p?.}; /* p2's name is also changed to Edward */
Person_destruct{pl};
Perscn_destruct{pE};

/* program crashes, double free or corruption */
return 0;
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Variable Assignments

Int X = 5;
inty = 10;
X =Y, [* x 1S 10 now */

Xx=20; [*yisstll 10 */

y =0; [* x is still 20 */

Person p1 = ...

Person p2 = ...

pl=p2;

changing p1’s name also changes p2’s name
= different from the behaviors of x or y
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We have another problem!

Terminal

File Edit Wiew Terminal Help

[Ubuntu Linux ] gcc person.c shallow.c -o shallow

[Ubuntu Linux ] ./shallow

name: Tom Johnson, age: 19

name: Mary Smith, age: 21

name: Mary Smith, age: 21

name: Mary Smith, age: 21

name: Edward, age: 21

*** glibe detected *** ./shallow: double free or corruption (fasttop
): 0x09565018 #***

—====== Backtrace: ========= program crashed
/1lib/tls/i686/cmov/1libc.so.6[0xb7£58604 ]
/1lib/tls/1686/cmov/libec.so.6(cfreet0x96)[0xb7£5a5b6]
./shallow[0xB8048525]

./shallow[0xB804864e]

/1lib/tls/i686/cmov/libc.so.6( libec start main+0xe5)[0xb7eff775] []
./shallow[0x8048431]

08048000-08049000 r-xp 00000000 08:01 3235858 /home/yunglu/worksp
ace/eclipse/googlecode 264/Lectures/Structure/Person/shallow =

-
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What happened?

Person pl = Person_construct(19, "Tom Johnson");
Person p2 = Person_construct(21, "Mary Smith");

pl p2
age 19 age 21
name Tom Johnson name Mary Smith
pl = p2; (copy the value of each attribute)
pl p2
age 21T’ age | 21
name | | |Tom Johnson name Mary Smith

SN—

A
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Shallow Copy

What does pl =p2 do?
 Copy p2’s attribute values to p1’s attributes
If an attribute is a pointer = the value is an address

= If two pointers have the same value, they share the
same address

= they point to the same memory location
« p1’s name is no longer accessible = memory leak
« p1's and p2’s names share the same memory =
changing one changes the other

* Person_destruct(p1); } delete the same memory twice
* Person_destruct(p2); | ‘= program crashes
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Solution: Deep Copy

Allocate Additional Memory
Copy the Content (not Address)



new person.h

Terminal

File Edit wiew Terminal Help

[Ubuntu Linux ] more person.h
/* person.h */
#ifndef PERSON H
#define PERSON H
typedef struct
{
char * name;
int age;
} Personj;

Person Person construct(int a, char * n);
void Person destruct(Person pj);

Person Person copy(Person p);

void Person assign(Person * pl, Person * pZ);
void Person print(Person p);

int Person getAge(Person p);
char * Person getName(Person p);
fendif

[Ubuntu Linux ] I
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File Edit wiew Terminal Help
Person Person construct(int a, char * n) {
Person p;
p-age = aj
p.name = malloc((strlen(n) + 1) * sizeof(char));
strepy(p.name, n);
return p;

}

void Person destruct(Person p) {
free (p.name);
}
Person Person copy(Person p) {
return Person construct(p.age, p.name);

}
void Person assign(Person * pl, Person * p2) ({
/* replace = because it does shallow copy */
if (pl == p2) /* two objects are the same, do nothing */

{ return; }

Person destruct (* pl);

* pl = Person copy(* p2);
}
void Person_Print{Person p) {

printf("name: %s, age: %¥d\n", p.name, p.age);
}
int Person getAge(Person p) {

return p.age;
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Terminal

File Edit wiew Terminal Help

[Ubuntu Linux ] more main.c

/* main.c */

#include <stdio.h>

$#include <string.h>

#include "person.h"

int main(int arge, char * argv[])
{

Person pl = Person construct(1l9, "Tom Johnson");

Person p2 = Person construct(2l, "Mary Smith");
Person p3;

p3d = Person copy(pl);

Person print(pl);

Person print(p2);

Person print(p3);

Person assign(& pl, & p2); /* notice & */
Person print(pl);

Person print(p2);

Person assign(& pl, & pl); /* source = destination */
Person print(pl);

strepy(pl.name, "Edward");

Person print(pl);

Person print(p2);

Person print(p3);

Person destruct(pl);

Person destruct(p2);

Person destruct(p3d);

return 0;
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execution

Terminal

File Edit Wiew Terminal Help
[Ubuntu Linux ] ./person
name: Tom Johnson, age: 19
name: Mary Smith, age: 21
name: Tom Johnson, age: 19
name: Mary Smith, age: 21
name: Mary Smith, age: 21
name: Mary Smith, age: 21
name: Edward, age: 21
name: Mary Smith, age: 21
name: Tom Johnson, age: 19
[Ubuntu Linux

changing p1’s name does not affect p3
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