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Introduction

Our examiners’ reports are produced to offer constructive feedback on candidates’ performance in the
examinations. They provide useful guidance for future candidates.

The reports will include a general commentary on candidates’ performance, identify technical aspects
examined in the questions and highlight good performance and where performance could be improved.
A selection of candidate answers is also provided. The reports will also explain aspects which caused
difficulty and why the difficulties arose, whether through a lack of knowledge, poor examination
technique, or any other identifiable and explainable reason.

Where overall performance on a question/question part was considered good, with no particular areas to
highlight, these questions have not been included in the report.

A full copy of the question paper and the mark scheme can be downloaded from OCR.

Would you prefer a Word version?
Did you know that you can save this PDF as a Word file using Acrobat Professional?
Simply click on File > Export to and select Microsoft Word

(If you have opened this PDF in your browser you will need to save it first. Simply right click anywhere on
the page and select Save as . . . to save the PDF. Then open the PDF in Acrobat Professional.)

If you do not have access to Acrobat Professional there are a number of free applications available that
will also convert PDF to Word (search for PDF to Word converter).
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Paper 1 series overview

HO046/01 (Computing Principles) is one of two examined components for the GCE AS Level Computer
Science. This component focuses on:

¢ the characteristics of contemporary processors, input, output, and storage devices

e software and software development

e programming

e exchanging data

o data types, data structures and algorithms

¢ legal, moral, ethical and cultural issues.

To do well on this paper, candidates needed to be able to demonstrate and apply knowledge across all
the topics listed above in different contexts.

Candidates who did well on this paper Candidates who did less well on this paper

generally: generally:

e successfully described types of operating ¢ showed limited understanding of the
system, giving an example of their use for advantages and disadvantages of using thin
Question 3 (b) clients in Question 3 (a) (i) and 3 (a) (ii)

e successfully wrote LMC code in Question 4 (c) | e did not use terminology correctly and had

. : limited discussion in Question 2
e successfully wrote JavaScript code in

Question 5. e demonstrated limited discussion in Question 6

(b).
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Question 1

1 Hereis a diagram of a computer system.

Control Bus

A

Address Bus

-
B D
ALU
l RAM
C CIR |
| +1f E
Control Unit CPU

Identify each of the labelled components in this computer system.

A

[5]

This question was generally answered well. Most candidates were able to identify the data bus, Memory
Address Register (MAR) and Memory Data Register (MDR), although some candidates were not able to
identify the Program Counter (PC) and/or the Accumulator (ACC).
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Question 2*

2* Most modern computers are designed using Von Neumann Architecture. However, in some
cases Harvard Architecture may be preferred.

Discuss the difference between Von Neumann Architecture and Harvard Architecture.
You should refer to the following in your answer:

- the different approaches each architecture takes to storing instructions and data
« the benefits of using a Von Neumann Architecture approach
« the benefits of using a Harvard Architecture approach. [9]

Candidates were assessed on the quality of their extended response in this question. Most of the
candidates were clear on the basic difference between Harvard and Von Neumann architecture, but
many did not discuss this in detail or did not use the correct terminology. Some candidates confused the
different architectures and contradicted points in their discussion.

Exemplar 1

......................................................................................................................................................
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This candidate response was given 5 marks. There are some valid points about both Von Neumann and
Harvard Architecture, but the points made are not fully developed with limited application. This response

was therefore given a mark within the mid-level band.

Assessment for learning

@ Questions with the command word ‘discuss’ require candidates to give a balanced discussion

and provided a suitable conclusion which justifies their comments. Opportunities to practise
these questions will support candidates to do better on these style questions.
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Question 3 (a) (i)

3 Asecondary school is upgrading their computers. They decide to install “thin client” computers.

A thin client computer is when users access their computer in the usual way with a keyboard,

mouse and monitor. However, all processing takes place on the virtual machine on a server
rather than the computer at their desk.

(a)

(i) Describe one advantage of using virtual machines in this way.

This question was generally not answered well. Candidates did not make sure that their responses were
specific to thin clients.

Question 3 (a) (ii)
(ii) Describe one disadvantage of using virtual machines in this way.

As with Question 3 (a) (i), candidates did not make sure that their responses were specific to thin clients
and therefore lost marks.

© OCR 2024
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Question 3 (b)

(b) Each virtual machine will run an operating system. One type of operating system is multi-user.
Describe two other types of operating system and give an example of where each may be used.
TYPE 1

STty o] (o] o [ SRR

This question was generally answered well, although some candidates were too vague in their
descriptions of real time and distributed operating systems in particular.
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Exemplar 2

TYPE 1
Description Wm\-ﬂmeUPMaﬂﬂﬁ]S\MW'WmMAL{MJQOIWl/]e/ﬂ
Qo LS. requited. wifnin.A.Quaranteed Ime. e . ......

..........................................................................................................................................................

Example ... IVEEAASLVQ. CAVe. UNITS. £ov. (80 e PATTOMNIT. el
..... AL LA ASS ISR LICOTOAINE e
TYPE 2

Description ... LIVICACHE0N Sy Stem.,. Wicn.is Soved 10 e RIOS. QNG
s limitect FUA VAT, .08 1t 15 USeO. 10 oA SPeUtiC..
..... TSI et e

..........................................................................................................................................................

The candidate has been given full marks for this response as they have been clear that real time
operating systems respond in a guaranteed time frame, with a suitable example of their use. Some
candidates were too vague in their response for descriptions of a real time operating system with
answers such as ‘responds quickly’.

Question 3 (c) (i)

(c) The virtual machines will have utility software and application software installed.

(i) Describe the difference between utility software and application software.

This question was generally answered well.
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Question 3 (c) (ii)
(ii) The application software installed will be used by students to complete their school work.

Name two different types of application software that may be used by students, giving an
example of how each may be used.

TYPE 1

Although this question was generally answered well, some candidates have used brand names for
applications which is not allowed. Where a valid application was given, this was generally followed up
with an appropriate example.

Question 3 (c) (iii)

(iii) The application software installed on the virtual machines can be closed source software or open
source software.

Explain one advantage to the school of using open source software.

This question was generally answered well although some candidates stated that the software can be
modified rather than stating that the source code can be modified.
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Question 3 (d)

(d) Name three different types of utility software.

L e e ettt eeeeeeeeeeeeeeesasesseseeseeeeeeseeeseeeeeeeeesesaesssssssnsntanesaeetteteteaaeaeeeaeea e en s sansnntensnneaeeees
2 e —t et —te—eeeeeeeeeeeeeeeeeeeeeaesasssssssteeteeteeeteeeeaeaeeaeeaeaaanntananntantaaeantetaaeaaaaeaeaaan
R
[3]
The majority of candidates have selected three utilities correctly in their response.
Question 4 (a)
4  All source code needs to be translated into object code using a translator.
(a) Tick one box in each row to indicate which type of translator is being used.
Compiler Interpreter | Assembler
Creates an executable file
Creates one line of object code
for each line of source code
Translates all the high-level
code at once
A program needs to be
translated each time it is run
[4]

Most candidates gained all four marks for this question. Although the question states to tick ‘one box’,
candidates were given a mark if they selected either assembler or compiler or both options for ‘creates
an executable file’.
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Question 4 (b)
(b) A software development company has written a new computer game in a high-level language.

Identify which type of translator would be the most suitable for the computer game and give a
reason why.

Although many candidates correctly selected ‘compiler’ for the type of translator, this was often not
followed up with a suitable reason.

13 © OCR 2024
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Question 4 (c)

(c) The pseudocode algorithm here will take in two numbers from the user, multiply them together
using addition and output the result. For example, 4 multiplied by 3 would be 4 + 4 + 4 = 12.

You can assume the function input takes in a value as an integer.

numA = input("Enter first number")
numB = input ("Enter second number")

answer = 0
while (numB > 0)
answer = answer + numA
numB = numB - 1
endwhile

print (answer)

Write this algorithm in assembly language using the Little Man Computer (LMC) instruction set.

Most candidates were given some of the available marks for this question. Most were able to take two
inputs and perform the addition of two numbers, storing the result in the accumulator. Candidates that
lost marks did not successfully loop through the instructions correctly, didn’t output the correct answer
and/or did not make use of DAT to subtract a value correctly.
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Question 5

5 Anonline shop uses a website to sell its products. Part of the HTML code that is used for a login
form on the website is shown here.
<p>
<label>Username:</label>
<input type="text" id="userName">
</p>
<p>
<label>Password: </label>
<input type="text" id="Password" onchange="errorCheck()">
</p>
<p>
<label id="errorText">
</p>
The <1abel> tag will instruct the user what information they need to enter. The code onchange

will run a function called errorCheck automatically after a password has been entered. The
function errorcheck will check that the password is a suitable length.

Write JavaScript code for the function errorcheck which:

«  checks the length of the password is between 8 and 12 characters (including 8 and 12)
« displays the message “Password Length Error” in the HTML 1abel tag identified by the id
errorText if the length is not between 8 and 12 characters.

Although candidates were required to write this response in JavaScript, marks were still given if the
syntax was close, and the logic was generally correct. A number of candidates didn’t use JavaScript and
gave responses in alternative scripts or Python. The question states that JavaScript code must be
written, therefore any other code received no marks.
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Exemplar 3

M

This candidate response was given full marks. The second part of the ‘if’ statement is not entirely
correct, but the overall code provided is very close to each mark scheme point and was therefore given
full marks.

Assessment for learning

Appendices 5d in the specification gives guidance on what students are expected to know
regarding JavaScript with examples.

Question 6 (a) (i)

6
(a) Using the binary value 1001 1101, convert this into:

(i) A positive denary number.

Most candidates answered this question correctly.
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Question 6 (a) (ii)
(ii) A negative denary number using two's complement.

..................................................................................................................................................... [1]
Most candidates answered this question correctly.
Question 6 (a) (iii)
(ili) A hexadecimal value.
..................................................................................................................................................... [1]

Most candidates answered this question correctly.

Question 6 (b)*

(b)* Binary values stored by a computer can represent different types of data.

Discuss the different types of data that can be stored in binary and why computer systems store
data in binary format.

You should refer to the following in your answer:
« what types of data can be represented in binary

« examples of how binary is used to represent this data
+  why computers store data in binary format. [9]

Candidates were assessed on the quality of their extended response in this question. Most candidates
were able to explain why computers store data in a binary format and many discussed character sets
being used to store test using ASCIl and UNICODE. Many candidates also further discussed storing
numbers using sign and magnitude and floating point, etc.

Few candidates discussed other points such as sound, video and images being stored in binary, and few
mentioned that computers are made up of logic gates/switches.
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Question 7 (a) (i)

7
(a) Alogic gate diagram is shown below.
A
Q
B

(i) Complete the truth table for this logic gate diagram.

A B Q
0 0
0 1
1 0
1 1
[2]
The majority of candidates were able to correctly complete the truth table for both marks.
Question 7 (a) (ii)
(i) What single gate is this logic gate diagram equivalent to?
..................................................................................................................................................... [1]

Most candidates correctly stated the correct single logic gate (XOR).
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Question 7 (b)

(b) Draw the logic gate diagram for this expression:

Q=(Av-B)AC

[3]

Most candidates were able to draw the three logic gates correctly, although some did not make it clear
the difference between an ‘and’ gate and an ‘or’ gate in their diagram.
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