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Answer any SIX questions.

All questions carry 17 marks each. For your guidance, the approximate mark for each part of a question is
indicated in brackets.

You are reminded of the necessity for good English and orderly presentation in your answers.

In calculations, you are advised to show all the steps in your working, giving your answer at each stage.
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(i) A processor with a machine code instruction format of 16 bits uses 6 of these bits for the op-code and the
remaining 10 bits for the operand.
(a) What is the highest memory address that can be addressed by an instruction? (2 marks)
(b) How many different op-codes can this processor have? (2 marks)
(c) Describe the fetch-execute cycle. Explain the use of internal registers in the fetch process. (4 marks)
(ii) In designing a controller for a greenhouse to monitor the irrigation system (1), the window (W), and the
heater (H), the table below shows acceptable system combinations.
I W H Controller
1 1 1 i
0 0 0 1
0 1 1 1
1 0 0 1
0 1 0 1
Any other combination 0
Truth table of controller circuit
(a) Use the sum-of-products method to create a Boolean algebra expression from the truth table.
(2 marks)
(b) Use Boolean algebra to simplify the expression obtained in 1(ii)(a) above. (5 marks)
(©) Hence, draw a logic circuit for this truth table. (2 marks)
2. (i) A Tloating-point representation uses 5 bits for the mantissa and 3 bits for the exponent, both in two’s
complement.
(a) Show how the decimal number -3 . 5 would be represented in normalised binary form. (4 marks)
(b) Convert the floating-point binary number 01100111 into decimal. (3 marks)
(c) State the effect of each of the following on the floating-point representation of binary numbers:
- decreasing the number of bits allocated to the mantissa
- increasing the number of bits allocated to the exponent (2 marks)
(ii) (a) How many bits are required to address a 4M by 16 main memory if this memory is byte-addressable?
(3 marks)
(b) Explain the main difference between sequential access and direct access, and for each, give an
example of a storage medium that supports it. (4 marks)
(c) When is random access memory (RAM) said to be dynamic? (1 mark)
3 (i) In operating systems, a process is an active entity that changes state.
(a) With the help of a diagram, describe each state in the process state transition diagram and identify
which transitions are valid between these states. (6 marks)
(b) What name is given to the data structure that is used to hold the data for the operational state of a
process? State any four pieces of information that this data structure holds. (3 marks)
(ii) (a) Explain the terms frame, page, and segment as used in memory management. (3 marks)
(b) Explain the difference between a placement policy and a replacement policy in memory
management. (2 marks)
(c) What is virtual memory? How is virtual memory different from cache memory in terms of purpose?
(3 marks)
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4. An agency wishes to control the booking of live music bands for a number of snack-bars in a given town. Each band
.WhEI.l .reglstered in this agency is given a unique name, specific number of musicians, the type of music it plays and
its hiring fee. Each band is managed by a manager and a manager may manage several bands. Each manager records
his ID card number, name, address and telephone number. Each snack-bar is assigned an ID number, name, address
a.nd telephone number . A band is never booked by more than one snack-bar on any particular date.

(1) (a) Explain the terms entity and attribute as used in database modelling. (2 marks)
(b) From the description above, identify four entities for this booking system. Represent each entity
using the format:
entity name(attributel, attribute2, attribute3,...)
where the key attribute is underlined. (4 marks)
(c) Draw an E-R diagram to show the degree of the relationships that exist between the entities identified
above. (4 marks)
(ii) In order to implement a database for the agency, an application developer uses a relational database model.
(@  What is meant by a database model? (2 marks)
(b) Explain the main difference between a relational database and a flat-file database. (2 marks)
(c) State three benefits to the agency of using a relational database. (3 marks)
5. (i) The figure below represents a network where S, R, and H represent a switch, a router, and a hub respectively.
PC1 to PCS are personal computers. Study the figure and answer the questions that follow.
PC1 PC4
Cs n_J
PC2 PC3 PC5
(a) Explain the main difference between a switch and a hub. (3 marks)
(b) State and explain the most suitable network architecture that can be used in this network. (3 marks)
(c) PC3 sends a simple broadcast message over the network. Which computers will receive the message
sent by PC3? Explain why. (3 marks)
(d) State the layer of the OSI/ISO reference model in which each of the devices switch, router and hub
operates. (3 marks)
(ii) (a) Consider the IPV4 address 192.168.8.5. Identify the class of this IP address and state its network
identifier and host identifier. 7 (3 marks)
(b) Explain the difference between a MAC address and an IP address? (2 marks)
6. (i) The development of a computer based system is commonly broken down into a number of stages collectively
called system development life cycle. Briefly describe the following stages of the system development life
cycle: Analysis; Design; Implementation and Testing. (8 marks)
(ii) A programmer has been asked to write a sub program that calculates a person’s age in years from the date of

birth and the current date which is taken from the system. The date of birth is given as a parameter in the

format dd/mm/yyyy and has already been validated. No person is expected to be over 120 years old. Suggest,
giving reasons for your choices:

(a) two values of normal test data, (3 marks)
(b) three values to check a boundary. (4 marks)
(c) one value of erroneous test data. (2 marks)
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7 (i) With the help of a suitable example in each case, describe the following terms as used in computer
programmin g: nbslr'acrion, run-time error and Ianguage translator. (6 marks)
(i) (a) State two differences between a while loop and a repeat loop. (2 marks)
(b) When creating a new password, the password is entered twice and both entries are compared to make
sure that they match. If they do not match, the user is requested to enter the confirmation password
again. This process is repeated until both passwords match. Write an algorithm in pseudocode that
uses a post-test loop that allows a user to create a new password. The algorithm should output the
message "Password created" when the process is successful.
(4 marks)
(iii) A hash table consists of an array of size m and a hash function A(k) that maps a key k to an index in the array
where the key is stored. Consider a hash table of size 7 with hash function h(k) = k modulo m. Insert the keys
26, 17, 19, 13, and 48 into a hash table in the order given. Collisions are handled by linear probing.
(5 marks)
8 (i) A computer system is used to store the data of details of an examination result. State a suitable data type for
each item of data:
(a) Total number of subjects passed by a student.
(b) Class average of each class.
(c) A student’s name.
(d)  Whether a student is under 16 years or not. (4 marks)
(ii) An array A indexed from 0 to n is used to store n values as the elements A[1] ... A[n]. The following
algorithm sorts the values into ascending order, using A[0] as a temporary workspace.
procedure Sort ()
for i « 2 ton
X « A[i]
A[0] « X
jJ«1i-1
while A[j] > X
A[j+1] « A[3]]
3R =1
endwhile
Alj+1] ~ X
endfor
endprocedure
Initially A[1] =4, A[2]=9, A[3] =9, A[4] =6, A[S]=1and n=>5.
(a) Trace the operation of the algorithm by stating the contents of the array after each pass. (6 marks)
(b) How many times is the comparison A[j] > X carried out when all the elements in the array are
initially sorted for an array of size n. (2 marks)
(iii)  (a) With the aid of a clearly labeled diagram which includes a stack pointer, describe how an initially
empty stack would hold the following input in the order:
ITOE, NGWA, BERI, AGBOR, RIDWAN (2 marks)
* (b) Show the content of the stack if two of the names are popped (retrieved), and the name ITOE is
added. (3 marks)

00/0795/2



