
CSCE 230, Fall 2009 

Homework 5 (MIPS Chapter 2) 

Due: Wednesday, 10/21/2009 before class (Hard copy or by Web Handin)  

 

Problem 1. [20%] Write a MIPS assembly code that implements the following C statement: 

 

f = g – A[B[4]]; 

 

where, A and B are declared to be array of integers (32-bit wide). Make the following assumption in 

writing your MIPS code: 

 

 $A and $B denote MIPS registers that store the base address of array A and B respectively. 

 $f and $g represent registers assigned to variables f and g respectively. 

 

You should clearly document the purpose of any additional registers that you might need to write 

the MIPS code. To verify, you may wish to run it in SPIM. 

 

 

Problem 2. [20%] This problem deals with translating MIPS to C (or pseudo-code in another high-

level language your are familiar with). You are given the following register assignments and MIPS 

code: 

 
Table 1: Register Assignments 

Variable i Variable j Base address of word-size array A 

$s0 $s1 $s2 

 
Table 2: MIPS Code 

Loop: 

bge $s0, $s1, Exit 

sll $t0, $s0, 2 

add $t0, $s2, $t0 

lw $t1, 0($t0) 

addi $t1, $t1, 3 

sw $t1, 0($t0) 

addi $s0, $s0, 2 

j Loop 

Exit: 

 

(a) Obtain a concise code segment in C that is equivalent to the MIPS code above. Explain 

your solution. 

 



(b) For the MIPS code above, assume the registers $s0, $s1, and $s2 contain the hexadecimal 

values 0, 4, 10000000. Further the following table shows the decimal values stored in 

memory words starting with location 10000000 (in hex): 

 

10000000 31 

10000004 41 

10000008 59 

1000000c 26 

10000010 54 

10000004 45 

 

Hand-simulate your code until program execution reaches the label Exit and answer the 

following: 

 

(a) How will the memory contents change? Show it by rewriting the table. 

 

(b) What will be the values of registers $s0, $s1, and $s2? 

 

(c) For each MIPS instruction, show the value of the op, rs, and rt fields. For I-type of 

instructions, show the value of the immediate field, and for the R-type of 

instructions, show the value of the rd field. 

 

Problem 3. [20%] Write a well-documented MIPS code for the following pseudo-code: 

 

/* Assume x and N are declared as integers in C, i.e they are 4-byte wide, and N > 0 */ 

x = N; 

while (x != 1)  { 

if (x is even) then x = x/2 else x = 3*x+1 

} 

 

Your MIPS code should not use any multiplication or division instruction. Proceed by first 

expanding the above code to a form that is easier to translate to MIPS (i.e. use simpler 

control and arithmetic constructs to match the MIPS capabilities and the problem 

requirements) before showing the MIPS code itself. In the MIPS code, provide descriptive 

comment on each line of the code. Further, clearly show all register assignments or purpose 

of any temporary registers you use.  

(Hint: To check if a positive integer x is even or odd, you only need to look at its least 

significant bit, which can be extracted by doing an “and-immediate” of x with the constant 

1.) 

 

 

 

 



Problem 4. [20%]  

(a) In the MIPS code of Problem 2, show the machine code in hexadecimal for the following 

three instructions: sll, add, and lw. Show all your work. 

 

(b) Do Exercises 2.11.1 through 2.11.3 for the hexadecimal number shown in part (a), i.e. for 

the number 0xAE0BFFFC. 

 

Problem 5. [20%] Do Exercises 2.17.1 through 2.17.3 for both parts (a) and (b) 

 

 


