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mem.c
1 /* mem.c -- illustrate memory addresses, layout of C program */
2
3 #include <stdio.h>
4 #include <stdlib.h>
5
6 double pi = 3.14;
7
8 void funl(int, int, int, int, int, int, int, int, int, int);
9 void fun2(int);
10 void fun3(int);
1
12 int main(Q
13 {
14 int a, b, c[257], *p;
15 p = malloc(sizeof(int));
16
17 printf("starting main(O\n");
18 printf(" address of pi %8x\n", &pi);
19 printf(" address of a %8x\n", &a);
20 printf(" address of b %8x\n", &b);
21 printf(" address of c[0] %8x\n", &c[0]);
22 printf(" address of c[256] %8x\n", &c[256]);
23 printf(" address of pointer p  %8x\n", &p);
24 printf(" address value in p %8x\n", p);
25 printf(" address of funl %8x\n", (unsigned) funl);
26 printf(" address of fun2 %8x\n", (unsigned) fun2);
27 printf(" address of fun3 %8x\n", (unsigned) fun3);
28
29 funl(1, 2, 3, 4, 5, 6, 7, 8, 9, 10);
30 return 0;
31}
32
33 void funl(int a, int b, int c, int d, int e, int f, int g, int h, int i, int j)
34 {
35 int *p;
36 p = malloc(sizeof(int));
37
38 printf("starting funl(O\n");
39 printf(" address of param a %8x\n", &a);
40 printf(" address of param j %8x\n", &j);
41 printf(" address of pointer p  %8x\n", &p);
42 printf(" address value in p %8x\n", p);
43
44 fun2 (a+b+c+d+e+f+g+h+i+j);
45} 76 starting main()
46 77 address of pi 601050
47 void fun2(int n) 78 address of a b5ad7abc
48 { 79 address of b b5ad7ab8
49 int a[65536], *p; 80 address of c[0] b5ad76b0
50 p = calloc(65536, sizeof(int)); 81 address of c[256] b5ad7ab0
51 82 address of pointer p  b5ad76a8
52 printf("starting fun2()\n"); 83 address value in p 132¢010
53 printf(" address of param n %8x\n", &n); 84 address of funl 40076a
54 printf(" address of local a[0] %8x\n", &a[0]); 85 address of fun2 40082f
55 printf(" address of a[65535] %8x\n'", &a[65635]); 86 address of fun3 40090e
56 printf(" address of pointer p  %8x\n", &p); 87 starting funl()
57 printf(" address value in p %8x\n", p); 88 address of param a b5ad765c
58 printf(" address of p[65535] %8x\n", &p[65535]); 89 address of param j b5ad7698
59 90 address of pointer p  b5ad7668
60 fun3(16); 91 address value in p 132c¢030
61} 92 starting fun2(Q)
62 93 address of param n b5a9761c
63 void fun3(int n) 94 address of Tocal a[0] b5a97630
64 95 address of a[65535] b5ad77bc
65 int a[16], *p; 96 address of pointer p  b5a97628
66 p = calloc(n, sizeof(int)); 97 address value in p fc7d6010
67 98 address of p[65535] fc81600c
68 printf("starting fun3(O\n"); 99 starting fun3()
69 printf(" address of param n %8x\n", &n); 100 address of param n b5a975ac
70 printf(" address of local a[0] %8x\n", &a[0]); 101 address of Tocal a[0] b5a975c0
71 printf(" address of pointer p  %8x\n", &p); 102 address of pointer p  b5a975b8
72 printf(" address value in p %8x\n", p); 103 address value in p 132c050
73} 104 */
74 105
7s /% output...
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/* mem2.c - Infinite recursion to illustrate run-time stack. */
#include <stdio.h>
void funl(int a)

printf("funl(): a = %6d, & = %8x\n", a, &a);

funl(a+1);
}

int main(Q)

{ ]
nt x;

printf("main(): &x = %8x\n", &x);
printf(" address of funl is %8x\n", (unsigned) funl);
X = 13
funl(x);
}

/* output...
main(): &x = d7103alc
address of funl is 40052d

funl(): a = 1, & = d71039fc
funl(): a = 2, & = d71039dc
funl(): a = 3, & = d71039bc
funl(): a = 4, & = d710399c
(many Tines omitted) ...
funl(): a = 261786, & = d69066dc
funl(): a = 261787, &a = d69066bc
funl(): a = 261788, & = d690669c
funl(): a = 261789, & = d690667C
funl(): a = 261790, & = d690665C
funl(): a = 261791, & = d690663cC
funl(): a =2
Segmentation fault (core dumped)
*/
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1 /* mem3.c - Use malloc to Took at addresses on the heap.

2 * Through experimentation, I found that the program aborts shortly
3 * after the 200 millionth integer pointer request. Exact results vary.
4 ',':/

5

6 #include <stdio.h>

7  #include <stdlib.h>

8

9 1int main(Q)

10 {

11 int i, *p, *q;

12

13 p=&i;

14 g = malloc(sizeof(int));

15

16 printf("address of i %8x\n'", &i);

17 printf("address of pointer p %8x\n'", &p);
18 printf("address of pointer q %8x\n", &q);

19 printf("address value in p %8x\n", p);
20 printf("address value in g %8x\n", q);
21 printf("\n");

22

23 for (i = 1; i <= 210000000; ++i)

24 {

25 g = malloc(sizeof(int));

26

27 if (A <5 || 1 > 203000000)

28 printf("i = %9d, address in q = %8x\n", i, q);
29 }

30

31 return O;

32}

33

34 /% output...

35 address of i 472c9eec

36 address of pointer p 472c9ee0
37 address of pointer g 472c9ed8

38 address value in p 472c9eec

39 address value in ¢ 1dd6010

40

41 1 = 1, address in q = 1dd6030
42 i = 2, address in g = 1dd6050
43 i = 3, address in g = 1dd6070
44 i = 4, address in g = 1dd6090
45 i = 203260242, address in q = 858d8a50
46 1 = 203260243, address in q = 858d8a70
47 i = 203260244, address in g = 858d8a90
48 1 = 203260245, address in g = 858d8ab0
49 1 = 203260246, addres

50 Killed

51 z':/

52
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