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1. Rosa has recently opened a new leisure centre. Currently she has 150 members, however, she is estimating
that this will increase to around 10 000 members.

Rosa will store members' details in a database. She will also store gym class bookings and appointments with
fitness instructors.

Rosa is considering using either a flat file database or a relational database.

Discuss the benefits and drawbacks of flat file databases and relational databases and which one would be the
most suitable for Rosa.

You should include the following in your answer:

» the features of flat file databases and relational databases
» the benefits and drawbacks of each type of database
» which type of database would be the most suitable for Rosa.
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[9]

2(a). State two benefits of using a relational database instead of a flat file database.

[2]

(b). OCRConfectionery is a sweet manufacturing company.
They want to use a relational database to store details of the orders their customers make.

One customer can order as many different products as they like in the same order. A customer can also place as
many orders as they like.

One product can be ordered multiple times in the same order or ordered by multiple different customers.

Complete the entity relationship diagram to show the relationships between the Product, Customer and Order
entities.

Customer Product

Ordar

[2]

(c). The order table has these fields.

OrderID
OrderDate
OrderAmount
CustomerID
ProductID
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i. State the difference between a primary key and a foreign key.

[2]

ii. State one foreign key in the order table.

[1]

iii. State why CustomerID would not make a suitable primary key in the order table.

[1]

3. Details of all users that have accessed a robot are stored in a database table called To1AccessLog. This
table stores the username and user type of each user. When a user accesses the robot, the current date is
added to the DateAccessed field for that user.

A selection of the data from this table is shown here. Username is the key field.

Username UserType DateAccessed

Mrphy003 User 08/05/21, 07/06/21, 08/06/21

Lwis076 Admin 17/04/21, 19/07/21

Bbby412 NotNeeded 01/06/21, 02/07/21, 14/07/21
Tb1lAccessLog

i.  Write an SQL statement to delete all records from the table Tb1AccessLog for users who have a
UserType of "NotNeeded".

[2]
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i. State two requirements for a database to be in First Normal Form (1NF).

[2]

iii. Explain why the structure of Tb1AccessLog means that this database is not in First Normal Form (1NF).

[2]

4(a). A relational database supports ACID transactions. ACID stands for Atomicity, Consistency, Isolation and
Durability.

i. Describe what is meant by a transaction being durable.

[2]

i. Give one way that durability can be achieved for a completed transaction.

[1]

iii.  Explain how record locking can be used to ensure that the ACID principle of isolation is achieved when
carrying out multiple transactions.

[3]
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iv.  Give one disadvantage of using record locking.
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[1]

(b). A video streaming service uses a relational database. An extract of the data from two tables from this

database is shown in Fig. 2.

Membership contains data about current memberships that customers hold and package contains data about
different streaming packages available.

US i rramee FirstName StartDate PackageTyps
Uzer(il hmavya 0aS05/2016 Premium
erdd? Amit DeSO6S 20015 Basic
Uzerd0l Tom 17/08/2019 Free
Useroug Faresm 0870872017 Basic
Uzerdls Sarah 2550372020 Premium
Membership
PackageType CostPexMonth(£) Adverts

Premium - 12.9% false

Bazic T. 9% LEue

Freo 0.00 true

Package
Fig. 2

i. State what is meant by the term ‘primary key'.

[1]

ii. ldentify the foreign key used in the database and the table name where this is a foreign key.

Foreign Key

Table Name

[2]
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ii.  Identify the data type of the CostPerMonth (£) field.

[1]

iv.  Give the name of the field that could be stored using a Boolean data type.

[1]

(c). The Adverts field indicates if customers will be shown adverts. true indicates that customers will be
shown adverts, and £alse indicates that adverts are not shown.

Write Structured Query Language (SQL) to return the Username and FirstName fields for all customers who
see adverts.

[5]

(d). When new customers join the streaming service, their name, email address and contact details are captured
so that they can be entered into the database.

i. Identify one method of capturing a new customer’s personal data, describing why this method is suitable.

Method

Suitability

[3]
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i. Sometimes the company may need to move or backup its data they hold about customers.

Identify two methods of exchanging data with other computer systems.

5. Customers’ details are stored in the flat file database table Customer. An extract of the table is shown below.

CustomerlD Surname Title Phone CarReg

JJl78 James Mr (0121) 343223 |DY51 KKY
HG876 Habbick Miss égé;gi) PG62 CRG
EV343 Elise Mrs 1(;);232) HN59 GFR
PG127 Pleston Mr égjéi? JB67 DSF

i. State what is meant by the term ‘primary key’, identifying the primary key in the table above.

[2]

ii.  Write the SQL statement that would show only the CustomerID and Surname fields for customers with
the Title “Miss” or “Mrs”.

[4]
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iii. Describe one problem that would arise with the flat file database structure if a customer wanted to insure
more than one car at the same time.

[2]

iv. Describe how the flat file database structure could be altered to efficiently allow each customer to insure
multiple cars at the same time. (You may assume each car is insured to only one customer.)

[5]

6(a). A hotel uses a computer system to keep track of room bookings. The hotel staff are able to query a
database to discover which rooms are booked or which rooms are free.

The hotel's computer network uses a client-server model.

i. Describe what is meant by the term ‘client-server’ in this context.

[3]
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i. Give two advantages of client-server compared to peer-to-peer.

[2]
(b). The hotel’s network uses multiple switches.

Explain the purpose of a network switch.

[3]

(c). * The hotel is concerned about the security of its computer network.

Discuss the threats which potentially exist to the hotel’'s computer network and how these threats could be
eliminated or reduced.
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[9]

(d). The hotel stores data about rooms, customers and bookings in a database. Each customer can book
multiple rooms and each room can be booked multiple times.

i. Draw an Entity Relationship Diagram for this database.

[4]



1.3.2. Databases PhysicsAndMathsTutor.com

i. Define what is meant by the term ‘foreign key’, giving one example of where a foreign key would be used
in the hotel booking database.

Definition

Example

[3]
iii. Describe two different ways that hashing could be used in this database.
1
2
(4]
(e). The hotel booking database enforces referential integrity.
Explain what is meant by the term ‘referential integrity’ and how this could potentially be broken.
[2]

END OF QUESTION PAPER



