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Linking

Consider the three files sum.h, sum.c and main.c as shown below and answer the

questions that follow.

sum.h

#ifndef SUM_H

#define SUM_H

extern int sum(int, int);
#endif

I CL@VWH on

#include "sum.h"
extern int num_ops; g_,/”%7
static|int global sum = ©;

——

int sum(int x, int y)

{
~global sum += (x+y);
‘num_ops++;
“return x+y;

}

#include "sum.h" [LQCLm ﬂ%h‘){%’

#define SUCCESS ©
et s dofis
: - ]

int main()

int a = 10;
int b

intéresultl= sum(a,b);

return SUCCESS;

1l
w
e



The final executable a.out is produced by running the following command:

% gcc sum.c main.c -m32

p— — SE——————— .

Questions:

A.

B.

The vauable num op)s ONLY declared but not defined in the file Siim<L

The variable num_ops is defined in the file WY\ GLU/] L

Do the following variables / functions need relocation when the executable (a.out) is
formed? (Just answer: Yes or No),

a. Variable global sumin sum.c - Z

b. Variable result inmain.c - l \_/

c. Variable num_ops inmain.c - Z

d. Function sum() in sum.c - 2

e. Function ma1n() inmain.c - Z

type of the variable global _sumin sum.c? Yes OR No

—

. Can the variable global_sum be accessed in the ﬁle’nﬁn  C_without changing the

What type of object file is sum.o ?
sum.o is generated using the command: cc -C sum.c -m32
( 1'—“ﬁelocatable Object File |
ii. - Executable Object File

Which part of program memory (code, data, stack, heap) are the following variables /

functions stored? |
a. Variable global sumin sum.c - j)ﬁj'l(

e

b. Variable result inmain.c - 'S"'ZU }L

—

c. Variable num_ops in main.c - _'—D/dZ\

. Sl ‘l__
d. Function sum() in sum.c - f[yfﬁ/ (Ir@?('
e. Function mai'n() mmain.c- 7]

——
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Cache Miss Rate Analysis oW - "
You are evaluating the cache performance of the foilowing code on a machin® with a 64-1 04-byte -
dlrect-mapped data cache (C = 64) with block size of 16 bytes B =16). fé }mm
Q ' You are given the following definitions: \< ‘i

int Xx;
int y;
[4]1[4]

struct point gpid

Str‘uct' point { (kf ﬂi'

\:

otal x < 0, ‘total’y = 0;

e The cache is initially empty.
e The only memory accesses are to the entries of the arrdy grid.
e Variables i, j, total_x, and total_y are stored in registers.

A. Determine the cache performance for the following code snippet 1:

Code snippet1:
for (i =0; 1< 4; i++) {

for (j =0; j < 4; J+) o
total_x += gr‘ld[l][j] X;

.J

)

[ for (i = 0; i < 4; i++) {

for (j = 0; j < 4; j++) { fé T%d,ﬂ (_%g )/V\Aﬁ/lA

} S

y *
1. What is the total number of reads that miss in the cache? [ (9

—_—

———

o
2. What is the miss rate? @ / o
i

grid begins at memory address zeird (0). : ~ )
-y 69 Rz 8 4 2|
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B. Determine the cache performance for the following code snippet 2:

Code snippet 2:
for (i = 0; i< 4; i++) {
for (3 =0; j < 4; j++) {
total x += grid[i][j].x;
total y += grid[i][7j].V;

1. 'What is the total number of reads that miss in the cache? 8

S e
—

2. What is the miss rate? 25‘/ <

C. Which of these 2 code snippets is better with respect to cache performance?
a. Code snippet #1

b. Code snippet #2

Why? (just a single line explanation is sufficient)
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