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Note: No electronic devices (laptops, amart devices, ete except calenlators) are allowed,

Questions with one correct answer

Question 1. \What is the decimal value of this 8-bit two's complement number 11000101
after shifting the number right two bits?

s [] -49 [] 49 ] -15

Question 2. Suppose that register $t2 contains 0z00000D00 and register $t1 contains
0x00003C00. Which of the following MIPS instructions placcs the value 0200000C00 in register

$t0?

[] ana $t1, $t2, $to0 [] add $t1, $t2, $to

[] ana $to, $t1, $t2 [] ada $to0, $t1, $t2
Question 3. Which of the following MIPS codes loads the 32-bit constant 0x00300100 into
register $s0?

D lui $s0, 256 D lui $s0, 48 D lui $s0, 46
addi $s0, $s0, 48 addi $s0, $s0, 256 addi $s0, $s0, 256

What decimal number is represented by the following IEEE 754 single precision

1w $s0, 256
L add $s0, $s0, 48

Question 4.
float?
1100 0001 0101 0110 0000 0000 0000 0000
[] 12.375 "] -12.375 [] 13.375 [] -13.375

Question 5. What is the Verilog code that creates a 32-bit value with the pattern 0101...017

[] {2{16°b01}} [] {8’b1,47b0} [] {16{2'b01}} [] 32°vo1

Question 6.  Suppose that we have two computers A and B implementing the same instruc-
tion set architecture. Computer A has a clock cycle time of 1 ns and a CPI of 2.0 for a program
P, and computer B has a clock cycle time of 1.5 ns and a CPI of 1.2 for P. How much faster is

computer A than computer B for this program?

[] 1.5 times [] 1.3 times [] 1.2 times (] 0.9 times



Constructed-response questions

Question 7.  Assume that $a0 initially contains 5 and $v0 is used for the output. Add
comments to the following MIPS code and describe in one sentence what it computes.
Bogin: SAGLEC0, SRREG 0 oo nve R0R 0 R SO IR b o demamsr e s
AddL S, $ZOr0, 1 i e e
loops @It $t2; B0 WY ssneenasnenn s ERG G HeE 560 Te TR R aeR
DA BED; QBOTO LN oo i o 5006 5000 5 500, 5050 srais bensmimsace:msosiiesasermsnse Birosi Budi
add. (B0, B0, $C1 i v vem o v v e s ssee e e e
addi $t1 $t1, 2 ..., 4 U R S B e e 9 B8 S B0 S
j loop ... SETr - ST S VR S BT el B i B
2hh: add P, 0, BBEXO urcirevarvarversorserns e s .

..................................................................................

Question 8.  What is the MIPS assembly code corresponding to the following machine code?

10001101001010000000010010110000  ...vvvveneunennennnnenenasnsnerosannneneronnns
00000010010010000100000000100000 5o ssxuwmnusivan vas sops ens ews s vowaows owsseve
10101101001010000000010010110000 & oo sus sun v vo s s e eas 0w Sasinon s @vs o0 549

Question 9.  Compile the following C program into MIPS assembly code.

IRE DU CENE M) 3 000 ek s e BN SR B R R
e
INE AT e v SRSESR AN Ve SRR S EIee ST 6 S 6
£0r (=04 ABIRT)  cene s s aien Sk Oes E0U R R, ST A SN SRR RS

if (3==D) TELUID 1]  ttititttttitiinnreerinseeanesonasssnennnesnsneosannns

...................................................
------------------------------------------------------------------------------
------------------------------------------------------------------------------

------------------------------------------------------------------------------

Question 10.  Construct the full truth table described by the following Verilog module.

module func {A, B, C, 8, D}; R A S SR S e
input A, B, C; i eriiier ettt e
output: 8, Dy 00 e s e R SO S s e e s e
T e+

assign D=(AZB) | (BEC) | (CEA) ; iireiirrtiritrennnrrennnesnnsoncnsannannn
endmodule

------------------------------------------
------------------------------------------
------------------------------------

------------------------------------------

..............................................................................

--------
......................................................................



[Test 1d: 2] (This teat consiata of 10 uestionif)

Note: No electronic devicea (laptops, amart devices, etc ezcept calenlators) ave allowed.

e L P e 4 6

et A s

Qn«dkma ;A“It-h' one correct anawer

Question 1. What is the deciimal valio of this 8-bit. two's complement number 11100101

after shufting the number left two bits?
7 -108

D00 and register $ti contains
he value 0200004900 in register

—148 108 148

Question 2. Suppose that register $t2 contains 0200000
000003C00. Which of the following MIPS instructions places t

$t0?

add $t1, $t2, $t0

and $t1, $t2, $t0
add $t0, $t1, $t2

and $t0, $t1, $t2
Which of the following MIPS codes loads the 32-bit constant 0x01000030 into

Question 3.
register $807?
lui $s80, 266 lui $s0, 48 lui $s0, 46 1w $s0, 256
addi $s0, $s0, 256 addi $s0, $s0, 256 add $s0, $s0, 48

addi $s0, $s0, 48
What decimal number is represented by the following IEEE 754 single precision

Question 4.
float?
1011 1111 0100 0000 0000 0000 0000 0000
-0.375 -1.75 0.375 -0.75
Question 5. What is the Verilog code that creates a 32-bit value with the pattern 0101...01?
{2{16’b01}} {16’b01,16°b01} {2{16°h5665}} 32’01

Question 6.

Suppose that we have two computers A and B implementing the same instruc-

tion set architecture. Computer A has a clock cycle time of 2 ns and a CPI of 1.5 for a program
P, and computer B has a clock cycle time of 1.5 ns and a CPI of 1.2 for P. How much faster is

computer A than computer B for this program?

1.2 times 0.6 times

1.3 times

0.9 times




COnStrUCted‘response questions

Question 7.

Assume that $a0 initially contains 7 and $v0 is used for the output. Add

co . :
mments to the following MIPS code aud describe in one sentence what it computes.

begin: addi $t0, $zero,0

loop:

addi $t1, $zero,2
slt $t2, $a0, $ti
bne $t2, $zero,fin

add $t0, $to, §$ti
addi $t1  $t1, 1
J loop

add $vO, $tO,

ooooooooooooooooo

::::::::::::::::::::::::::::::::::::::::::

...................................................

...................................................

---------------------------------------------------

---------------------------------------------------

---------------------

-----------------

---------------------------------------------------

........................................

........................................

Question 8.

10001101001010000000010010110000
00000010010010000100000000100000
10101101001010000000010010110000

Question 9.

int func (int n)

{

int i;
while (i<n)
{i=i+1;} return i;

------------------------------------------

------------------------------------------

What is the MIPS assembly code corresponding to the following

machine code?

..............................................

..............................................

..............................................

Compile the following C program into MIPS assembly code.

...................................................

...................................................

...................................................

...................................................

...................................................

...................................................

}
Question 10.  Construct the full truth table described by the following Verilog module.
A B |C|Sz AABAC D =(A®B)V )
module func {A, B, C, S, D}; A —— imEEEes TP
input A, B, C; N Y P PR R PR R
output S, D; | | ] cpeereeeceeriianenn I GO
assign S=A&B&C; biois i moas T T TS L LTI s srsrasars e oy B
assign D=(A"B) [(B*C)I(CMA)Sf | | foveerenennnn Y P .
endmodule T T T (M T g




