Question 1. C Puzzles (8pts)

5

' is x86-64).
You are running the following program on the cs33.seas.ucla.edu machine (ISA

/| Create some random values
int x = random();

inty =random(); —

int z = random();

I* convert to other forms */
unsigned ux = (unsigned) x;
unsigned uy = (unsigned) y;
double dx = (double) x;
double dy = (double) y;
double dz = (double) z;

For each of the following C-puzzles, in the column marked answer, either mark true if the
expression always holds (ie. always yields 1), or give a counterexample (eg. TMIN) which

breaks the rule.
Expression Answer (“True” or describe a counterexample)
(X<y) == (-x>-y) (example) x=Tmin, y=0
ux-uy == -(y-x) @ T
x>=0) || (x < ux) (b) w= -]
ux & (~(1<<31)) <0 e TS |
~X + =y + 1 == ~(x+y) @) Ty
dx*dy == x*y ©) x: Toar 4-5
dx*y == x*dy U
dx+dy+dz == dz+dy+dx (g) =

(x >>31) << 31) <= x

) T
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g multiple choice questions, select all that apply.
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mory in an x86-64 machine, for the



ntegers, and ¢ is the result of a+b, under what
that ¢ is not the true result under full
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his question, either interpret the value as a bit pattern, or write down the corresponding

or floati questions, use the following 8-bit floating point representation based on the
E oint format:

E% | "E,}s a sign bit in the most significant bit.

e The next 4 bits are the exponent. The exponent bias is: 2**-1=7

° last 3 bits are the fraction.

L ?._'___'_sf§__=5'_:'_:"*"-"Séntatiun encodes numbers of the form: V = (-1)° X M X 2% where M is the

;'"' = ﬂ ;1 43
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ais in %eax, b is in %ebx. You can Usé other registers as

i

r ippet that is equivalent to this statement in C, while making
ka branch) instruction. Please use a label (.eg L1) as the target of

A

a A3 a =" ‘a 20
L
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n 5: Interpreting Assembly (6 pts)

S in x86-64 assembly below, convert them into a plausible version of the

Write a plausible C-code for the function

"‘*h fun( |.,.

ri}J‘- fllﬂ( WY
ok W=x ' o

s W
perurn W
F

N for a function, but without values of M and N.

movslq %edi,%rdi L

ﬂﬁuslq %esi,%rax 1

le {%rax,%r*axﬁ) %rdx  rox '*Si
H"‘di erx T"ﬁh' Ei +1.-







stion 8: Stack Structures (12pts)
nsidered an unordered tree represented with this struct. The function “smallest” will retrieve

Assume this is the input
data-structure stored
using node structs:

e g e

int temp, ret = n->value;
~ temp=smallest(n->left);
if(temp<ret) ret = temp;

f(n->right) {
e smallest(n->right);

if(temp<ret) ret = temp;

sn allest(node * n) {

Caller Return Address

-------



raw what is on the stack, provided in the space above, when smallest(2) is entered (ie.

when it is called, and just before the instruction at 0x4004ed is executed) . Assume the
root of the pictured tree is the input.

't know what a register value is, just mark it as “old rbp” etc. If you know

i
..-;.rx;:_:_{.l-;:b'_ﬂ'—_;:':—_.:l e e

Wwhat a register value is, write the corresponding value. (6pts)

i i-""_;:- 3

=

s the size of the node struct? (2pts)
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Question 9 (Bonus): Your points overfloweth! (5pts)

Consider the following code (@ variation on a hopefully-familiar example).

#include <stdio.h>
#include <stdlib.h>

typedef struct {
int a[2];
double d;

Histruct t;

double fun(int i, int j) {
volatile struct t s;
s.d = 12345.9;

s.a[i] = j;
) return s.d;




Question 10 (bonus): (5pts)

llowing is a student’'s submission from a previous year’s question on the datalab.
'm:" oc0 |

154 Ctiﬂn(lnt %) {

: ﬁ%” ml = Ox11 | (Ox11 << 8); (o
I mask ml | (ml << 16); i
“int s = x & mask ; o
+= x>>1 & mask;
S += x>>2 & mask;
4= X533 & mask ;
S = 5 + (5 }> 16),

ey

00 |

s & nmsk) + ((s » 4) & mask);
11 (s + (5}}3)) & OX3F;




