Database Systems
Lecture 1 Lab Tutorial Exercise
Database Analysis and Design
Objectives
The aim of this lab exercise is to introduce you to database analysis and design techniques. You will be looking at conceptual database modelling, that is, identifying entities, attributes and relationships to model an organisation’s information needs. Today’s exercise is based on using Entity-Relationship modelling.
In this exercise, you will be proposing a data model for the Dream Home Away case study below. You will need to identify the entities, attributes, and relationships of the organisation’s information needs. This is the case study that we will be using for the rest of the module.
Note: All solutions should be added to the class’s OneNote Notebook.
The Dream Home Away Case Study[footnoteRef:1] [1:  Adapted from Database Systems: A Practical Approach to Design, Implementation and Management by Thomas Connolly & Carolyn Begg] 

The first branch office of Dream Home was opened in 1992 in a city called Glasgow in the UK. Since then, the Company has grown steadily and now has several offices in most of the main cities of the UK.  The company has also recently expanded its services into short-term holiday lettings and the Dream Home Away arm of the company is responsible for this area of the business. However, the Company is now so large that more and more administrative staff are being employed to cope with the ever-increasing amount of paperwork. Furthermore, the communication and sharing of information between offices, even in the same city, is poor. The Director of the Company, Sally Mellweadows feels that too many mistakes are being made and that the success of the Company will be short-lived if she does not do something to remedy the situation. Additionally, although Dream Home Away have a website, currently the website does not have the functionality to process requests and bookings. All requests are submitted via a contact form and processed manually. She knows that a database could help in part to solve these problems and requests that a database application be developed to support the running of Dream Home Away. The Director has provided the following brief description of how Dream Home Away currently operates.
Dream Home Away Requirements
Dream Home Away specializes in property management for self-catering holiday properties, offering clean, comfortable, furnished accommodation for visitors who also prefer to have accommodation with the means to prepare and cook their own meals when they are away from home. Dream Home Away plays an intermediate role between owners who wish to rent out their self-catering property and customers of Dream Home Away who wish to rent a self-catering property for a short-term fixed period.
Dream Home Away currently has about 2000 staff working in 100 branches. When a member of staff joins the Company, the Dream Home Away staff registration form is used. The staff registration form captures the information shown Figure 1.
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[bookmark: _Ref20732462]Figure 1 The Dream Home Away staff registration form.

Each branch has an appropriate number and type of staff including Managers, Supervisors, and Assistants. Large branches may have a number of managers, but will have one overall Branch Manager responsible for the day-to-day running of the branch. All staff members except branch managers have a line manager that they report to. Generally, supervisors report to managers and each Supervisor is responsible for supervising a small team of staff called Assistants. Dream Home Away also operates a bonus system to motivate their staff. The bonus is a fixed 10% percentage of a staff member’s base salary which is given if the staff member achieves a set of agreed objectives at the end of the financial year.
Each branch office is responsible for a range of self-catering properties for rent. To let a self-catering property through Dream Home Away, a property owner can either contact the Dream Home Away branch office nearest to the property for rent or register online. A property owner must be verified to complete the registration process. The owner provides their personal information and the details of any self-catering properties they wish to rent out via Dream Home Away. There are different types of self-catering properties and the property type must be specified with the property details. An account manager will be assigned to each owner and the owner and agrees an appropriate rent for the property with the account manager. In addition, each property is assigned a property manager, who may be different from the account manager.
Property rental prices are charged on a per night basis and different prices may be charged for weekday nights and weekend nights and prices may also vary depending on the time of the year. Dream Home Away allows property owners to specify rental prices on a monthly basis and the ability to charge different rates for weekdays and weekends.  A sample owner registration form is shown in Figure 2. 
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[bookmark: _Ref20732503]Figure 2 The Dream Home Away property registration form for a property in Glasgow.

Once a property is registered, Dream Home Away provides services to ensure that the property is rented out for maximum return for both the property owner and of course, Dream Home Away. These services include advertising and marketing, managing all property enquiries, processing bookings and payments, dealing with all pre-arrival queries, sending notifications to guests and owners, and cleaning the property between guests. Property owners also have the flexibility to use their properties, they just need to complete an Owner Use Rental form indicating when they want to use the property.
To be competitive, property owners may offer a variety of additional features with their property e.g. free Wi-Fi, hot tub, swimming pool. Some of these features will be included for free as part of the rental, while some features will incur an extra charge if the customer wishes to book these as part of their booking.
Members of the public interested in renting a property can browse through the list of properties available on the website. Customers must register with Dream Home Away to make a booking. Once the customer finds a property of interest, the customer completes a booking for the chosen self-catering property indicating the number of adults, children, and infants included in the booking party, check-in and check-out dates, and any extras required. Dream Home Away charges a 15% commission on the total price of a booking.
Figure 3 shows a summary of the information captured for registered customers.[image: ]
[bookmark: _Ref20732542]Figure 3 The Dream Home Away customer registration.

Exercise Instructions
Given the above information, identify the following for the Dream Home Away case study:
· What entities are needed? What will the occurrence of these entities be?
· What are the relationships between the different entity types?
· What attributes will be needed for each entity?
· What constraints do you think are needed, for example, which attributes are a must or have other restrictions?
· What will be the business requirements for each of the entities and their attributes?
· Any restrictions on the possible values allowed for each attribute.
· Will any of the attributes require a calculation?
· Any general constraints or business rules? E.g. quantities must not be less than zero.
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Identified Entities
	Nouns - Possible Entities
	Entity Occurrence
	Comments
	Relationships

	accommodation
	
	same as property
	

	visitors
	
	same as customers
	

	Branch
	1..*
	
	1 branch has 1..* staff
1 branch has 0..* properties

	Staff
	1..*
	
	1 staff manages 0..* owners
1 staff manages 0..* properties

	Staff Registration Form
	
	Form used to register staff
	

	Managers
	
	Type of staff role
	

	Supervisors
	
	Type of staff role
	

	Assistant
	
	Type of staff role
	

	Bonus
	
	Something staff earns
	

	Branch Office
	
	Same as branch
	

	Property
	0..*
	
	1 property has 1..* rental prices
1 property has 0..* bookings
1 property has 0..* features

	Property Owner
	0..*
	
	1 owner has 1..* properties
1 owner reserves 0..* owner use rentals

	Account Manager
	
	Function of a staff member
	

	Rental Prices
	1..*
	
	

	Rates
	
	Same as rental prices
	

	Owner Registration Form
	
	Form used to register owner
	

	Services
	0..*
	
	

	Owner Use Rental Form
	
	Form used to register owner use rental (We do not have an owner use listed under possible entities. We need one).
	

	Owner Use Rental
	0..*
	
	

	Features
	0..*
	
	1 feature can belong to 0..* properties
1 feature can be booked with 0..* bookings

	Customers
	0..*
	
	1 customer makes 0..* bookings

	Booking
	
	
	1 booking can include 0..* features (extras)

	Adults
	
	Type of guest included in booking
	

	Children
	
	Type of guest included in booking
	

	Infants
	
	Type of guest included in booking
	

	Extras
	0..*
	Extras are the additional features being booked
	

	Customer Registration Form
	
	Form used to register customer
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