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CSE 4649: Systems Programmmg
t allowed. Do not wri i
Answer all 3 (three) questions. Figares in the right margin indicate full et questions whereas
cortesponding CO and PO are written within parentheses.
[For all the questions, assume 64-bit system unless otherwise mentioned]

a) Consider the following C program in Code Snippet 1

— — (con
1 [ (vo1)
2 unsigned int ui = -2;

3 unsigned short usi = 69;

4 char c = 0x80;

s L€ (11 > ui)

6 printf ("Hello\n®);

7 else

5 printf("World\n®);

9 if (e > usi) |

10 printf(*Hasta\n"); |

n else

1 ("vista\a");

B}

Code Snippet 1: A C program for Question 1.2

Mention the outputof he programgivenin Code Snippet . Explain the output with proper
reasoning by mentioning
sion. Assume the code will be run in a 32-bit marhmz

b) Considering the C program in Code Snippet 2, identify and explain the bugs with proper 6
reasoning, (co2)

| ——— - —— o)

2 NULL;

3 printf("my_str is %s\n", smy_str);

Bl

s char shello = "Hil"

6 hello(3] = '1%;

7 AtE ("4s\n”, hello);

8

9 malloc(sizeof (int) « €9;

10 S 11< o9 e

1 -

2 )

1| s

1|1 1

Code Snippet 2: A buggy C program for Question 15

Explain the role of Instruction Set Architectare (ISA) in maintaining Binary Compatibility 7
‘with appropriate examples. (con
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2. Consider the C program in Code Snippet 3 for answering Question 2.

3 [vo1d print_sex_2atint ar, it ne, int ml1inel) {
2 for (int row = 0; row < nr; rowk+)
3 for (int col = 0; col < nc; st
4 Printf("0x¥x\t", m(row] [coll);
s printf("\n");
6 )
7
8 |int main() (
9 int num_rows - 2, num_cols = 3;
10 int arr_2d(num_rows) (num_cols);
n for (int row = 0; row < num rows; rows+)
1 for (int col = 0; col < num_cols; coltt)
13 arr_2d(row] (col] = 0x69 + row;
1 print_arr_2d (nun_rows, num_cols, arr_2d);
15 |1
3: AC program to py 2

) Mention the output of the program given in Code Snippet 3. 3
(con
®o1)

b) Suppose the modify_arr_2d () function in Code Snippet 4 has been added to the pro- 4 +8
gram in Code Snippet 3. (con

- (o)
void modify_arr_2d(int nr, int ne, int m()(nc))

1
2 short «p = &nl0]11];
3 P,

4 p = 0x1569;

s “(p + 2) = 0x69;

6 pl4] = 0x6900;

70

Code Snippet 4: mod: £y_ar=_2d () function for Question 2b

The main () function is modified by adding the lines given in line number 14 of Code Snip-
pet 3.

1 [modify_arz_2d (num_tows, num_cols, arr_2d);
2 |print_arr_2d(nur_rows, num_cols, arr_2d);

Code Snippet 5: main() after modify arr 2d () function for Question 2b

Draw the memory layoutof arx_2d without calling and afer calling modi £y_arx_2d ()
function. Consider the base of the array starts at address 0x62£d70. The layout should
include the address of each individual bytc locations and the values in those addresses in
hexadecimal. The first two byte locations, before call to modi £y_arx_2d ()., are done for

’77 Before call to modify arr_2d()
| Address | value |

+ 0x62£d70 + 0x00 +
+ Ox62£471 + 0x00
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) What will be the output of print_arz_2a() atline no. 2 of Code Snippet 5 after call to
modi fy_arr_2d()?

d) State whether the following statements are correct or incorrect.
i. For the array declaration int arr(10] (8];, sizeof (sarr) will retum 8.

il For the array declaration int arr[10];, arr++ will make arr point to the second
element of the array.

iil. Forthe variable declaration ur signed int x - OxfEfffbb;, p
) ; will output -6,
v, Intel uses bi-endianness in all of it's processors.
v. pause () suspends the execution of the calling process until a signal arrives.

intf("8d",

) Draw the process graph of the C program given in Code Snippet 6.

1

2

3

L] i
s 0)
6 fork();

7 )

s )

9 printf (*hello\n®);
10 exit(0)

n |}

Code Snippet 6: A C program for Question 3.

) Wit aC program using execve () that would change the current working directory to the
el s &

and 15
hould resume in the ongmal parent process.

) Consider the definition of a struct named st udent in Code Snippet 7.

typedef struct student {
lon

1
2
3 char name(20];
4
s

Code Snippet 7: A struct for Question 3¢
Assume the beginning of the array arx is at byte offset of zero. What is the byte offset from
the beginning of the array for the following things:
i. the third student struct in the array
ii. the third character in the name field, in the second student struct in the array
il the next field in the fourth student struct in the array
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d) Write two possible sequence of outputs for the following C program in Code Snippet 8.

1 [int main0 ¢
2 € x )

3 pidt pid 1, pid 2;

4 pid_1 = fork();

5 if (pid1 = 0) (

6 X447

7 pid 2 = fork();

5 if (pid2 == 0) (

9 printf("pl: 3d\n", xi);
10 ££lush (stdout) ;

n exit(0);

1 '

13 ) else {

1 Pprintf("p2: sd\n",

15 ££lush (stdout) ;

16 )

7 Printf("p3: td\n", x);

1 ££lush (stdout) ;

9|}

Code Snippet : A C program for Question 3.d
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