O —mumTwrme Lm0y

L e e = e

S N N W W W WV - L e R WU R S

o T T,y D N L i W WS e e e - — o W

o i e L o o S SR T U

B e e et el ol e N VU TR TR VR R

AN




)

) / /
A+ wyz'+wyz'+wyz

(W vavp Y wanpg) pANVD Tx\v







¢) Using the Karnaugh maps, write the boolean expressions for segment a and b using a minimum "sum of
products" boolean expression.

b=

d) Draw the schematic of your implementation using NAND gates.

2. Draw a Flip Flop

a) Using NAND gates
S (set) Q

Rtreset)

 (rset) R

b) Using NOR gates
R (reset )

§let) __ &
3. In each line write the name of the memory section where the variables are stored:
int a = 5; // a is stored in dﬂ+ﬂ
int b[20]; // b is stored in Eg
int main() { // main is stored in "f?)«"{'
{ int x; // x is stored in S m;jé
int *p = (int *)malloc(sizeof (int)); // p points to memory stored in

4. Enumerate the steps needed to load a program.
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5. What is a ""Dynamic Linker' and a "Static Linker''.
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6. Perform the following multiplication in binary. Also, show convert to decimal the
operands and the result.
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7. Perform the following division in binary, Also, convert to decimal the operands and
the result.
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8. Represent the number1.25 in binary using the IEEE 754 double representation. The formula is given:

. . S ‘ -bias
Val in decimal = (-1)° x (1.m) x 2(6 135) where:
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9. E;(pqi’é‘i/n what is a "Pipe Stall" and how can be avoided.
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10. Obtain the representation of number -58 using 8 bits. Verify that 78 + (-58) is equal to 20 using binary
addition and complements of 2. =
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11. Write a function "int isBigEndian()" that will return 1 if the computer is big endian or O if it is little

endian.
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' 12 What is the difference between Harvard Architecture and Von Newssan Architecture CW
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13. What do CISC and RISC stand for and enumerate the characteristics of each.

CISC stands dor (omplert Tnstruction Set grputor R{SC Standls fbr reduged Tnctriction set computer

CISC chips qwe velstivedy slover pur inctruction, but st [itle. itractions. CISC s mmve gomplfiated,
14. Write the following characteristics of the ATMEGA328: W(age/ slowor wimctiond but me )

Program Memory (KB): 22 htmtin Wfﬂy A Tk

RAM (KB): 2

Clock Speed (Hz): zoM

Number of I/O ports: &2 2%

Number of A/D ports: é

14. Rewrite the following program in AVR assembly language. Remember that int's in AVR are 2 bytes long.

int a = 6; (dﬁ T?/V’,b

ifnth =3¢ i 4)
intc; (d$ YUT/ (b)

(ds 18, &
id

V?: Zeiuﬁf) { ds v, A4
} add Yy, rik
loop() abc rd r/q

i ety (L, 8

C Yvf At
15. Rewrite the following program ih AVR assembly language. Remember that int's in AVR are 2 bytes long.

inta=6; (s v20,4 pnl rely rig .
intb=4; ro
int c; (ds r2l, (b)) add 15
void setup() { (('J( Vg, a C(f e B
}c:a*b; (A8 r/900) ¢ et copt 79
pl r20, ri€ St C,rey
l{oop() moyw r¥¥, 10 et
} MWI ro, V'?
00(6, o, v

16. In x86-64 Assembly language i;nplement the function int addarray(int n, int * array) that add all the
elements of the array
passed as parameter. n is the length of the array.

17. In x86-64 Assembly language implement a program "maxmin" that prompts two integer numbers fom
stdin and then displays the maximum, minimum and average of both: numbers. Here is an example of the
usage:



03/23/12

addarray.s . ; ) 1

.text
.globl addarray
.type addarray, #fun
addarray:
movl (%esi),%eax
movl %edi, $ecx
while: cmpl $0,%ecx
jne loop
ret
loop: addl $-1,%ecx
addl $4,%esi
addl (%esi), %eax
jmp while

fila'-/llIhamea/maR7/ceP2RNIahR/IahR-arr/addarrav o




17.
.data

scanS:
printl:
print2:
print3:
print4:
print5:

text

main:

max:

min:

a: .int 0

b: int 0
string "%d %d"
string "a=%d\n"
string "b=%d\n"
string "max=%d\n"
string "min=%d\n"
string "avg=%d\n"

.globl main

movq $scanS,%rdi
movq $a,%rsi
movq $b,%rdx
movq $0,%rax
call scanf

movq $printl,%rdi
movq a,%rsi
movq $0,%rax
call printf

movq $print2,%rdi
movq b,%rsi
movq $0,%rax
call printf

movq a,%rbx
movq b,%rcx
cmpq %rbx,%rcx
jge min

jmp max

movq $print3,%rdi
movq a,%rsi
movq $0,%rax

call printf

movq $print4, %rdi
movq b,%rsi
movq $0,%rax
call printf

movq a,%rbx
movq b,%rax
addq %rbx,%rax
movq $2,%rbx
idivq %rbx

movq $print5,%rdi
movq %rax,%rsi
movq $0,%rax
call printf

ret



movq $print3,%rdi
movq b,%rsi
movq $0,%rax
call printf

movq $printd,%rdi
movq a,%rsi

movq $0,%rax
call printf

movq a,%rbx
movq b,%rax
addq %rbx,%rax

: h YA
mopstome chrg 41,

movq $print5,%rdi
movq %rax,%rsi
movq $0,%rax
call printf

ret



