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Section A.

1. a) Clearlyexplain the difference between tlefault (no explicit modifier) and the

protected access modifiers.

b) Why is itimportant to make instance variablpsivate?

[4 marks]
[1 mark]

2. Compare andcontrast the complexities of th@uicksort andBubblesort algorithms.

Use the Big “O” notation and make reference toltést andwor st cases.

3. Polymorphism is an important principle in Object Oriented laagas.

a) Explain this concept using a suitable example.

b) Mentionone advantage of using polymorphism in your design.

Section B.
4. Describe five different types of Operating yst

5. a) What is unauthorized access in the comtielkiie management?

b) Explain two facilities against unauthorizedess.

6. a) What is an interrupt handler?
b) Explain the process used in (6a).

7. In point-to-point communication, explain théldaving terms:

I.  simplex;

ii. half duplex;
iii. full duplex;
iv. analogue;
v. serial.

[5 marks]

[3 marks]
2 mprks]

[5 marks]

[1 mark]
[4 marks]

[2 marks]
[3 marks

[5 marks]
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8. a) What is meant by the teayber-crime? [2 marks]

b) Give three examples of internet crimes. 3 mirks]
9. The Waterfall Life Cycle and Rapid Applicationei®lopment are two different

methodologies which help software developers. Compand contrast these two
methodologies. [5 marks]

10. a) Briefly describe the differences betweenrapiler and aninterpreter. [2 marks]

b) i. Whatis alebugging tool? [1 mark]
li. Atwhat stage can it be used? [1 mark]
iii. Why is it required? [1 mark]

11. During the compilation processsyanbol table is used. Briefly describe the contents of
such a symbol table. [5 marks]

12. Explain the termtrongly typed language and give an example of such a language.
[5 marks]

13. Choose the correct language translator fronfivkedisted below: [5 marks]
anAssembler, anlnterpreter, aCompiler, ap-code compiler and aCross-compiler,
which corresponds with each of the statementdliseow:

I. Creates executable code for a platform other tha one on which it is run.
ii. Generates the executable code of a low-levejlage program.

lii. Produces executable code which can be savetisin

iv. Generates code for a virtual stack machine.

v. This translator is required every time the pawgris run.

14.a) Give the 8-bit representation of 100. [3 marks]

b) Represent in hexadecimal your 8-bit binary nunfilmen 14(a) above. [2 marks]

15. Build up the truth table for the logic functigiven by:
F = AB+BC [5 marks]

16.a) Using the two's complement code four lptesentation, write down the
representation for:

@) -5; (i) 0; (i) -1 [3 marks]

b) Using the scheme in (16a), and starting frogirdal 1, which is the first positive
decimal number that CANNOT be represented? [xsha
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17.The following table shows memory addressestlagid respective contents.

Addressin Hexadecimal Data in Hexadecimal
0145 A065
0146 1234
0147 EDCB

a) What is the binary logical relation between tomtents of location 0146 hex and

location 0147 hex?

b) An Assembly Language program is given by:

[2 marks]

MOV BX, (0145) ; move the contents of mematy)145 hex to BX

AND BX, FF00 ; logical AND of contents of BX #i FFOO Hex

MOV (0145), BX ; move the contents of BX backnemory

What are the final contents of location 0145 hex?

18. For a dynamic RAM and a static RAM, which ofi¢he two has:

1)  the faster memory access speed,;

i)  the higher number of transistors per memory; cel
lii) the need for a refresh circuit;

iv) the higher number of memory bits per unit area;
v) the higher power consumption per memory bit.

[3 marks]

[5 marks]

19. a) The content of files can be logically aiigad in a number of ways. Explain in detail

one such way.

[3 marks]

b) Explain, using a simple examptge advantage of databases over a traditional file

system.

20. a) Distinguish betweendatabase and aDatabase M anagement System.

b) Name thehree levels of a DBMS.

Page 3 of 3

[2 marks]

[2 marks]

[3 marks]



AM 07/11.12m

MATRICULATION AND SECONDARY EDUCATION CERTIFICATE EXAMINATIONS BOARD
UNIVERSITY OF MALTA, MSIDA

MATRICULATION CERTIFICATE EXAMINATION
ADVANCED LEVEL
MAY 2012

SUBJECT: COMPUTING
PAPER NUMBER: Il

DATE:
TIME:

30" May 2012
4.00 p.m. to 7.00 p.m.

Directionsto Candidates

Answer any FIVE questions.

Good English and orderly presentation are important.

All answers are to be written on the booklet provided.

The use of flowchart templatesis permitted but calculators may NOT be used.

1. A two-bit magnitude comparator is to be buwltbmpare two words, word A and word B.
Word A consists of two bits Aand A, A; being the more significant bit. Similarly word
B consists of two bits Band B and again Bis the more significant bit.

a)

d)

Design a truth table for the logic circuit tigates an output logic value '1' whenever
the magnitude of A is greater than or equal tontiagnitude of B. [8 marks]
Using Karnaugh map techniques, minimise thi tiable. [7 marks]
Hence obtain the resultant minimum Boolean fioncin terms of A, Ao, B1 and B.

[5 marks]
Distinguish between memory mapped I/0 and isdlHO. [5 marks]
Describe how an indirect addressing mode isdu® fetch an instruction from
memory. [5 marks]
How many ALU additions are needed to add thrembrers? Give reasons for your
answer. [5 marks]
How is a vectored interrupt used to provide shat address of the interrupt service

routine? [5 marks]

3. A newly developed program that has a modulaicsire is to undergo testing.

a)

b)

C)

d)

What do you understand by the tggnogram module? [5 marks]
What are the advantages gained by this modulagr@amming approach during the
testing stage? [5 marks]
Describe the bottom-up testing approach that beaysed with this program.

[5 marks]
Explain why a program may fail even though atidules are found to be error free
when tested individually. [5 marks]
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4. Backus-Naur Form (BNF) is one notation technigsed for defining the syntax of a
programming language.

a) Write down the standard BNF symbols. [2 marks]
b) What is EBNF and why was it defined? [2 marks]
c) What are the EBNF meta-symbols? [2 marks]

d) Distinguish between literals and meta-variableswiging BNF and EBNF.
[2 marks]
e) Define any THREE of the following using BNF and/BBNF notation.
[12; 4 marks each]
i. An integer.
ii. A vowel (from the English language).
iii. An alphabetical letter (from the English larage).
Iv. A hexadecimal number, terminated with the leHe
v. A Roman number in the range 1 to 10.

5. Within the context of the WWW, explain hdules, emails, web pages andmessages are
sent from one computer to another. Make sure tatiorethe various protocols involved
in your answer. [20; 5 marks per type]

6. Explain the following terms giving examples fch:Social Networking; Netiquette;
Web 2.0 andHyper media. [20; 5 marks each]

7. a) Briefly describe the following two OOP coptse usingsuitable examples andclass
diagramsif necessary:
I. encapsulation; [2 marks]
ii. inheritance. [2 marks]

b) Explain thethree concepts,constructors, default constructors and constructor
chaining (overloading) in Java. [4 marks]

c) Define class and instance variables and methods, highlighting the differences
between them. [4 marks]
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d) The following example includelur classes. What is the output after running the
Main class? [8 marks]

public class AClass {
public AClass() {
System.out.printin("AClass constructor");
}

public void print() {
System.out.printin("AClass print");
}

}

public class BClass extends AClass {
public BClass() {
System.out.printin("BClass constructor");
}

public void print() {
System.out.printin("BClass print");
}

}

public class CClass extends BClass {
public CClass() {
System.out.printin("CClass constructor");
}

public void print() {
System.out.printin("CClass print");
}

}

public class Main {
public static void main(String[] args) {
new CClass().print();
}
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8. a) Explain tha@ature andstructure of a relational database. [5 mprks

b) Consider the following relational database tlegresents, books, publishers and books
published by the publishers and answer the queshetow.

Books
BookID | Title Author Date | Edition
231 The Soul of a NewTracy 1981 | 1
Machine Kidder
77 Programming Pearls Jon Bentley 2000 2
23 Programming Pearls Nick Stokes 1981 1
2 Far from the Madding Thomas 1850 | 1
Crowd Hardy
Publishers
PublisherID | Publisher City Web Site
1 Back Bay Books | Boston backbay.com
2 Addison Wesley | New York addisonwesley.com
3 Modern Library London randomhouse.com
4 Penguin New York penguin.com
Published
PublisherID | BooklD Pages Copyright
1 231 293 1981
2 77 235 2001
2 23 200 1980
4 2 565 2001
5 2 540 1990

The date in th8ooks entity represents the year when the book wasrailyiissued.

The date in théublished entity represents the copyright date when thaiquéar publisher
issued it.

BookI D represents unique book identifiers, similar to NsBumbers.

Publisher | D represents uniquely a publisher.
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Does the database allow for a book to hawae than one publisher? Explain your

answer. [3 marks]
If a publisher has more than one web site, hayuld the database need to be modified to
accommodate this? [4 marks]
Inserting the record (4, 83, 200, 1990) inke Publishers table fails. Explain why this
happens and which database principle is violated? [4 marks]
. Explain the purpose of the following SQL quenyd write the result when it is executed
on the data found in the tables. [4 marks]
SELECT * FROM
Books AS b1,
Books AS b2

WHERE b1.title = b2.title AND b1.author != b2.autho
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