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Review Questions

NOTE: These review questions are by no means exhaustive. But they are sample questions, that you may consider going through for better preparation. Solutions have been provided for some of them.

Chapter 8: Registers and MAL

1. Mention any four differences between SAL and MAL

2. How does the size and structure of an instruction in general affect the performance of a computer

3. Differentiate between Load/Store and Memory-to-Memory Architectures

4. The concept of PC-elative addressing

5. What are addressing modes? Describe any two addressing modes with an example instruction in MAL.

6. Consider the following C++ assignment statement



c  = x  +  y  +  z  +  k;

Express it in two address format using only add instruction, assuming c initially contains zero. As an example, 

add     foo, woo
= >
foo  (
 foo + woo

7. Explain the difference between the following MAL instructions:

lw 
$8, label

la
$8, label

Solution:

For instance, let us say label is bound to the memory location 1080 and the contents of next four bytes starting at 1080 actually specify an integer value ‘12678’.

Label 



Memory address 1080


lw 
$8, label:

This instruction loads $8 with the contents of memory at location label ( in fact, 4 bytes starting from that memory location). That means $8 now contains the integer ‘12678’.

la
$8, label:

This instruction loads $8 with the address label. That means $8 now contains ‘1080’.

8. Write MAL code to declare a stack of integers. Write MAL code for push and pop operations on the stack.

Solution:


.data

max:
.word 
100

stack:
.word 
0:100

sp:
.word
stack


.text


# Initialization of stack pointer


la 
$2, sp

# $2 contains sp

push:
sw
$2, sp


add 
$2,$2, 4

pop:
sub
$2, $2, 4


lw
$2, sp
9. Translate the following C++ code into MAL code:

for (i = 1; i < 20; i++)

{


a = a + b;


if (a < 5)



c = a;


}

Solution:



.data

a:

.word

bb:

.word

c:

.word

i:

.word
 
0



.text

__start:

lw
$7, i



lw
$2, a



lw
$3, bb



lw
$4, c



li 
$5, 5



li
$6, 20

for:

add
$7, $7, 1



bgt 
$7, $6, next
# if i > 20, leave loop



add
$2, $2, $3
# a = a + b



bge
$2, $5, for

if:

add 
$4, $2, $0
# if (a < 5), then c = a



b
for

# continue for loop

next:


Chapter 9:  Procedures

1. What are the steps involved in transferring control to and from a procedure.

2. How does the instruction  jal  foo  differ from  b  foo ? 

3. Write a MAL code fragment that implements the same operations as the jal instruction.

Solution:


la 
$31, ret_addr



b
procedure

ret_addr:

procedure:



…


jr
$31

4. When is the use of a stack necessary in implementing procedure call and return mechanisms?

5. What are activation records?

6. How would you pass parameters to a procedure, in a MAL program?

7. Briefly outline the ways in which a system stack may be used during a program execution.

8. Write MAL code for a procedure called Switch that takes two integer parameters and switches them. Write MAL code that implements a procedure call and the procedure. Pass the parameters on stack.

Solution:

# 
Assume that the parameters to be passed 

# 
are initially in registers $13 and $14

.text

__start:

.




.




.




sub
$sp, $sp, 8




sw 
$13, 4($sp)




sw 
$14, 4($sp)




jal
switch




.




.


end:

done


switch:

lw
$8, 4($sp)

lw
$9, 4($sp)

sw
$8, 8($sp)
# Store in 

sw
$9, 4($sp)
# Reverse Order




jr
$31

Chapter 10: The Assembly Process

1. What is an Assembler? How is it different from a compiler?

2. What are the two major tasks of an assembler:

(a) Translation of assembly language code into machine code

(b) Assigning addresses for all symbolic labels

3. What is a symbol table? What does it contain?

4. What are the data structures used by an Assembler for Machine Code Generation? Explain.

5. What is Program Relocation? Why is it important? 

6. Give a TAL translation of the following MAL instruction, where the address of var1 is given by 0x20102302

lw
$13, var1
7. What are addressing modes? Does TAL have both Register and Immediate   addressing modes like MAL?

8. What is the addressing mode used in the following instruction? Also explain what will be the contents of registers $10 and $12 after this instruction is executed. Assume that before the instruction is executed, $12 has the integer value ‘1002’.



sw
$10, 2($12)

9. If the MAL instruction 

la
$9, variable

is synthesized with the two TAL instructions,

lui
$9, 0x0100

ori
$9, $9, 0x0064,
What is the address assigned to variable?

Solution:  0x01000064

9. What are Directives? Give 2 examples of directives used in SAL or MAL   

programs and explain what do they tell the assembler to do.

11. Give a correct MIPS RISC assembly language translation of the virtual instruction,
lw  $15, variable

If variable has been assigned an address 0x00205044.

Solution:

Method 1:



lui
$1, 0x0020



ori
$1, $1, 0x5044



lw
$15, 0($1)

Method 2:
lui
$15, 0x0020



ori
$15, $15, 0x5044



lw
$15, 0($15)

Method 3:
lui
$15, 0x0020



lw
$15, 0x5044($15)
12. How can the MAL move and unconditional branch b instructions be implemented in TAL. Give an example.

13. All TAL instructions are also MAL instructions. Not all MAL instructions are TAL instructions. Is this true or false?

14. Translate the following MAL instruction “putc $12” into TAL using syscall instruction.

….








