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2.

a)

Explain briefly the following addressing modes.
i)
ii)
iii)
iv)

b)

(4 marks)

Explain the differences between the following addressing modes and when to use one
over the other.
i)
ii)

c)

Direct addressing
Indirect addressing
Pre-index addressing
Post-index addressing

Direct addressing versus Indirect addressing
Base+Offset addressing versus Pre-Index addressing

(4 Marks)

Translate the following Python statements, which are just part of a much larger program,
into an equivalent sequence of ARM instructions. You should assume that the integer
variables x and y are in memory. Initially, upon program loading, the value of x is 0 and
the value of y is 0. (10 points)
y= 10
while (x<y):
if (x==0):
x=x+1
else:
x=x*2

(12 Marks)

Total Marks for Q2: 20
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3.

a)

Describe two techniques that could be used for transferring characters from a keyboard
to the computer, giving an advantage and a disadvantage for each.
(10 marks)

b)

Explain what is the stack and why it is important.

c)

Explain two instructions that can manipulate the stack by providing two simple examples
of their usage.
(4 marks)

d)

Which register does the ARM architecture use to remember where to return after
executing a method? Explain how this register is used to control the execution of a
program by providing an example.
(3 marks)

(3 Marks)

Total Marks for Q3: 20

4.

a)

Describe two different ways of translating a piece of python code, having a large number
of nested if-else statements, into an equivalent ARM assembly code. Explain the
advantages and disadvantages of each method.
(10 marks)

b)

Instruction set architectures can be categorised based on the type of internal storage in a
processor. Write assembly-like (not strict ARM assembly) code for the following
expression for the “accumulator” and “register-memory” architectures where A, B and C
are integer variables stored in memory. How many times the processor will access
memory to perform this expression?
B=A+C*C
(10 Marks)

Total Marks for Q4: 20

END OF EXAMINATION
Page 8 of 8

