Computer Organization

CPE 335
Homework 1
Q.1 What is the corresponding MIPS Assembler output for the following 

C ++ statement:  W = (k + l) – (m + n)?

Q.2 For an I-Format MIPS instruction, what are the maximum bounds which the instruction-stored constant may take?

Q.3 Specify the registers of the MIPS microprocessor and their uses?

Q.4 Suppose branch destination is further away than can be captured by 2 bytes, what the assembler do to solve this problem? Give an example?

Q.5 What are the fundamental and basic RISC guideline design principles in MIPS-based computer architecture?

Q.6 Covert the assembly code in Exercise 2.34 (Pages 151 and 152) to machine code. Submit your answers using 32-bit binary numbers.

Q.7 Perform the following assignment:

# Install PCSpim on your PC from the COD3e Companion CD

# Read PCSpim's documentation and on-line help

# Store the following assembly code in a file named HW1.s

.data

N:
.word 0x00000006
mask:
.word 0x66666666
.text

main:
lw $s0, N

loop:
add $s1, $s1, $s0


addi $s0, $s0, -1


bne $s0, $zero, loop

#

lw $s2, mask


and $s3, $s1, $s2


or $s4, $s1, $s2

#

end:
j end

# Run PCSpim and load HW1.s

# Execute this assembly code by using PCSpim's single step function
# Stop when you reach the label "end"

# Copy the contents PCSpim's registers pane (top pane) and print it
Q.8 Convert 7fff fffehex to binary and decimal.

Q.9 Convert the following number from binary to hexadecimal.

1101 1010 1111 1110 1111 1010 1100 1110two 

Q.10 This C version of a case statement is called a switch statement. The following C code chooses among four alternatives depending on whether k has the value 0, 1, 2, or 3.

switch (k) {


case 0:f = i - j; break; /* k = 0 */


case 1:f = g - h; break; /* k = 1 */


case 2:f = g + h; break; /* k = 2 */


case 3:f = i + j; break; /* k = 3 */

}

Assume the six variables f through k correspond to six registers $s0 through $s5 and that register $t2 contains 4. What is the corresponding MIPS code?

[Hint: use the switch variable k to index a jump address table, and then jump via the value loaded. We first test k to be sure it matches one of the cases (0 ≤ k ≤ 3); if not, the code exits the switch statement.]

Q.11 Write a procedure, StrLen, in MIPS assembly language. The procedure should take a single argument that is a pointer to a null-terminated string in register $a0. The StrLen procedure should find the length of this string in characters and returns the length in register $v0. For example, if the argument to StrLen points to the string “imbibe” then the return value will be 6.

Q.12 Solve Problem 2.37 (Page 152) from your textbook.

