1. (2.6) Some computers have explicit instructions to extract an arbitrary field from a 32 bit register and place it in the least significant bits of a register. 
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Find the shortest sequence of MIPS instructions that does this from register $t3 for i=5 and j=22, and places the result in $t0
sll $t0, $t3, 9 # shift $t3 left by 9, store in $t0
srl $t0, $t0, 15 # shift $t0 right by 15
What about making i and j variable?

2. (2.15)

Implement the following C code in MIPS, assuming that set_array is the first function called:

int i

void set_array(int num) {

int array[10];

for (i=0; I < 10; i++) {


Array[i]=compare(num,i);

   }

}

int compare(int a, int b) {

    If (sub(a,b) >= 0 )


return 1;

   Else

         return 0;

}

int sub(int a, int b) {


return a-b;

}

set_array:  addi  $sp, $sp, -52  # move stack pointer 

 sw  $fp, 48($sp)  # save frame pointer 

 sw  $ra, 44($sp)  # save return address 

 sw  $a0, 40($sp)  # save parameter (num) 

 addi  $fp, $sp, 48  # establish frame pointer 

 add $s0, $zero, $zero # i = 0

 addi $t0, $zero, 10 # max iterations is 10 

loop: 
sll $t1, $s0, 2 # $t1 = i * 4

 add $t2, $sp, $t1 # $t2 = address of array[i]

 add $a0, $a0, $zero # pass num as parameter

 add $a1, $s0, $zero # pass i as parameter

 jal compare # call compare(num, i)

 sw $v0, 0($t2) # array[i] = compare(num, i);

 addi $s0, $s0, 1

 bne $s0, $t0, loop # loop if i<10

 lw $a0, 40($sp) # restore parameter (num)

 lw $ra, 44($sp) # restore return address

 lw $fp, 48($sp) # restore frame pointer

 addi $sp, $sp, 52 # restore stack pointer

 jr $ra # return 

compare: 
addi $sp, $sp, -8 # move stack pointer

 sw $fp, 4($sp) # save frame pointer

 sw $ra, 0($sp) # save return address

 addi $fp, $sp, 4 # establish frame pointer

 jal sub # can jump directly to sub

 slt $v0, $v0, $zero # if sub(a,b) >= 0, return 1

 slti $v0, $v0, 1

 lw $ra, 0($sp) # restore return address

 lw $fp, 4($sp) # restore frame pointer

 addi $sp, $sp, 8 # restore stack pointer

 jr $ra # return 

sub: sub $v0, $a0, $a1 # return a-b

 jr $ra # return 

The following is a diagram of the status of the stack:
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3. What does this code do?
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The code determines the number of matching elements between the two arrays and returns this number in register $v0.
4. (3.7)  Find the shortest sequence of MIPS instructions to determine the absolute value of a two’s complement integer.
 addu  $t2, $zero, $t3  # copy $t3 into $t2 

 bgez  $t3, next  # if $t3 >= 0 then done 

 sub  $t2, $zero, $t3  # negate $t3 and place into $t2  

next: 
5. (3.10) Find the shortest sequence of MIPS instructions to determine if there is a carry out from the addition of two registers $t3 and $t4. Place a 0 or 1 in register $t2 if the carry out is 0 or 1 respectively.
Either the instruction sequence 

addu $t2, $t3, $t4 

sltu $t2, $t2, $t4 

or 

addu $t2, $t3, $t4 

sltu $t2, $t2, $t3 

works.

6. (3.12) Suppose that all of the conditional branch instructions except beq and bne were removed from MIPS along with slt and all its variants (slti, sltu, sltui). Show how to perform

slt $t0, $s0, $s1

Using the modified instruction set in which slt is not available.

To detect whether $s0< $s1, it’s tempting to subtract them and look at the sign of the result. This idea is problematic, because if the subtraction results in an overflow, an exception would occur! To overcome this, there are two possible methods: You can subtract them as unsigned numbers (which never produces an exception) and then check to see whether overflow would have occurred. This method is acceptable, but it is lengthy and does more work than necessary. An alternative would be to check signs. Overflow can occur if $s0 and (–$s1) share the same sign; that is, if $s0and $s1differ in sign. But in that case, we don’t need to subtract them since the negative one is obviously the smaller! The solution in pseudocode would be 

if ($s0<0) and ($s1>0) then 

$t0:=1 

else if ($s0>0) and ($s1<0) then 

$t0:=0 

else 

$t1:=$s0–$s1 

if ($t1<0) then

 $t0:=1 

else

 $t0:=0

7. (3.37) Show the IEEE 754 binary representation for 20ten in single and double precision
20ten =10100two = 1.0100two • 2–4 

Sign = 0, Significand = .010 Single exponent = -4 + 127 = 123 Double exponent = -4 + 1023 = 1019 

Single precision
0 1111011 010 0000 0000 0000 0000 0000

Double precision
0 011111110110100 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000

8. (3.43) With x= 0101 1111 1011 1110 0100 0000 0000 0000
And y= 0011 1111 1111 1000 0000 0000 0000 0000 

And z = 1101 1111 1011 1110 0100 0000 0000 0000 

Representing single precition IEEE 754 fp numbers perform

X+y

(x+y)+z

Why is this result counterintuitive?
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b. Trivially results in zero:
0000 0000 0000 0000 0000 0000 0000 0000

c. We are computing (x+ ») + z, where z=—xand y# 0
(x+yp) +-x=y intuitively
(x+y) +-x=0 with finite floating-point accuracy
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