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(a) Distinguish between each of the following types of network.

LAN

MAN

WAN
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(b) Complete the following table by filling in the name of the most appropriate
network resource.

Network resource Description

Acts as a single connection point on a network

Regenerates distorted digital signals

Connects a fibre optic cable and a copper cable

Embedded in a NIC

Manages network resources

Connects a Wi-Fi enabled device to a network

[6]
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(c) Describe the main features of each of the following.

Server-based network

Peer-to-peer network

13162

[6]
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(d) Star and Ring are two common network topologies.

Quality of written communication will be assessed in this question.

Evaluate each of these topologies with respect to the failure of a single cable.

[6]
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2 The International Telecommunications Union (ITU) is an agency of the

13162

United Nations.

(a) Identify three main responsibilities of the ITU.

1.
2.
3.
[3]
(b) Explain the purpose of a communications protocol.
[2]
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The Open Systems Interconnection (OSI) model provides a framework for data
transfer between networks. It consists of seven layers.

(c) Fillin the five blanks in the following table.

Layer Set

Application

1. Application Set

Session

3. 5. Set

Data Link

[3]
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(d) Describe the purpose of each of the following OSI layers.

Application

Data Link

[6]
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(e) Describe the main features of Voice over Internet Protocol (VolP).

[6]
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(f) Compare the use of radio frequency identification (RFID) and barcodes in
monitoring the location and levels of stock in a warehouse.

Quality of written communication will be assessed in this question.

[6]

*28ADT1110*



QHOHVHOROVHOHAHS
() () HD () () H) HN (1) HN () () () (1) ()

HD

GHOHGHOHGHONUHOHGHOHGHOHHOHG HORUHOHGHOHGHO

()

& 1Q

~a

() () () () = (i

()

GHOHGHOHUHOHGHOHOHOHUHONUHG

13162

BLANK PAGE
DO NOT WRITE ON THIS PAGE

(Questions continue overleaf)

[Turn over

*28ADT1111*




3 An online retailer stores data about orders in a database.

A simplified extract from the database is shown below.

OrderlD | OrderDate |CustlD |CustName |CustAddress |ProdID |ProdName |Size |[Cost |Quantity
56 20/05/21 45 Green Belfast 89 Table Large |£200 |2
45 Table Small |£100 |4
32 Desk Small |£150 |1
57 23/05/21 81 Blue Omagh 45 Table Small |£100 |3
89 Table Large |£200 |1
12 Desk Large |£300 |2
58 30/05/21 45 Green Belfast 89 Table Large |£200 |5
23 Cabinet Small |£150 |6

(a) Explain why the data in this table is not in first normal form (1NF).
[2]
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The data in the table is normalised to 1NF as follows.
ORDER (OrderID, OrderDate, CustlD, CustName, CustAddress)

ORDER-PRODUCT  (OrderID ProdID, ProdName, Size, Cost, Quantity)

(b) By referring to this data, explain each of the following.

Primary key

Composite key

[4]

(c) Explain why the data in the table is not in second normal form (2NF).

[2]

[Turn over
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The data in the table is normalised to 2NF as follows.
ORDER (OrderID, OrderDate, CustlD, CustName, CustAddress)

ORDER-PRODUCT  (OrderID ProdID, Quantity)

PRODUCT (ProdID, ProdName, Size, Cost)

(d) Explain why this data is not in third normal form (3NF).

[2]

(e) Normalise the data to 3NF. You need only show the entities which have changed
from 2NF.

[2]

(f) By referring to the data in 3NF, explain what is meant by a foreign key.

[2]
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(g) Produce an entity-relationship (ER) model for the retailer’s database.
It should not include any many-to-many relationships.

[4]
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(h) The retailer uses Structured Query Language (SQL) and
Query By Example (QBE) with its database.

Compare the use of SQL and QBE for creating a database and
generating queries.

Quality of written communication will be assessed in this question.

[6] ==
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The famous mathematician Alan Turing proposed the Turing Test as one way of
identifying Artificial Intelligence.

(a) State the purpose of the Turing Test.

[2]

(b) Explain how the Turing Test is carried out.

[4]

[Turn over

*28ADT1117*




A life insurance company uses an expert system when calculating insurance
premiums.

(c) Explain what is meant by each of the following expert system terms.

Shell

Fuzzy logic

Heuristics

13162

[9]
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(d) Describe the role of insurance consultants in the development of this
expert system.

[6]
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(e) Evaluate the use of an expert system when calculating insurance premiums.

Quality of written communication will be assessed in this question.

[6]
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5 Natural language processing is an important application of digital technology.
(a) Explain the purpose of natural language processing.
[3]
(b) Describe two uses of natural language processing.
1.
2.
[4]
[Turn over
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Robotics plays an important part in space exploration.

(c) Explain the term robotics.

(d) Evaluate the use of robotics in exploring another planet.

Quality of written communication will be assessed in this question.

[4] CE
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(e) Smartphones make extensive use of mobile technology.

Explain how communications technology enables an uninterrupted phone call to

be made between two mobile phones.

[6]
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6 Data mining and big data are becoming more important to the retail sector.

13162

(a) Explain what is meant by data mining.

[4]
(b) Describe two ways in which the retail sector uses big data.
1.
2.
[4]
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(c) Discuss how the use of data mining could threaten the privacy of
individual shoppers.

[4]
Many organisations make extensive use of cloud computing and automated
decision making.
(d) Explain what is meant by cloud computing.
[4]
[Turn over
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(e) Explain each of the following terms.

Virtualisation

Hosted instance

(f) Describe the main ethical problems which could arise from automated
decision making.

[4]

[4]
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THIS IS THE END OF THE QUESTION PAPER
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