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[bookmark: _Toc28792120]INTRODUCTION
With a constantly changing business environment, companies are in constant need of improvement and keeping up with the technological progress. A basic and vital step in doing this is transferring from a paper-based filing system to a digital database. The following paper is concerned with creating a suitable database management system for a small property management company – LZestates LTD and composing a proposal to be presented to the stakeholders of the company. It includes evaluation of the customer’s requirements and suggesting a fully working prototype of a database with as many of these requirements covered as possible. 
[bookmark: _Toc28792121]THE PRODUCT
[bookmark: _Toc28792122]Customer Requirements
	There are different reasons and ways of digitalising a company’s records. Given that LZestates have limited technical skills and resources, some of the main characteristics of the new database system will be lightness and simplicity. The design of the model is built on this foundation. 
Currently there are a few essential functionalities needed. First is easy access to data and information concerning:
· The sales of properties and other services provided
· Business activities of the branches – including maintenance and valuation
· Team members’ performance
Second comes the need of forecasting and analysis, which would include automatic calculation of results and reports.
	There is also a need of different access levels for the owner of the company and its employees.
[bookmark: _Toc28792123]	Design
[image: ]	Considering the above requirements, the design of the database is based on the following concept:
Figure 1. Conceptual Database Design (UC Davis - Dept. of Computer Science, 2011)
[bookmark: _GoBack]	Some assumptions are made about what information needs to be stored and accessed from the database. The company is providing four types of services: Sales, Viewings, Maintenance and Valuation. The properties they are managing are categorised by branch. So, each property is assigned to only one branch. The company has three branches and six team members who are not related to a specific branch. This means that each team member can handle services concerning any property and they would need access to information about all the properties. Therefore, the database design does not include distribution. Because LZestates is a small business they do not have the physical need of a distributed database system. Also, creating a centralized database is less resource absorbing and makes the project more affordable.
Customer details and their booking history are stored in a safe manner which makes customer service more efficient. Given the above assumptions the following logical design was constructed:
[image: ]
Figure 2. Logical Database Design (Source - author)
The model is split into several entities and the number of attributes for each entity is minimized for simplicity.
	The final model of the database is based on a physical entity-relationship diagram and includes all attributes of the entities along with the primary keys and foreign keys. This makes understanding how the database will work more clearly:
[image: ]
Figure 3. Physical ERD (Source - author)
	The tables are designed accordingly to the information needed to be stored. Data types are determined, and some rules are created for the database to be more functional and easier to use. (Watt, 2018)
[bookmark: _Toc28792124]What it Looks Like
[bookmark: _Toc28792125]	SSMS 18
	The software application used for developing the database is Microsoft SQL Server Management Studio 18. The SQL programming language is specifically used for developing relational databases. The relationships between the tables for the current database, in SSMS 18 are represented by the following diagram:
[image: ]
Figure 4. Database Diagram in SSMS 18
	


2




[bookmark: _Toc28792126]THE TABLES – DESIGN VIEW VS. DATA VIEW
Booking Table
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Branch Table
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Customer Table
[image: ] [image: ]
Estate Service Table
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Property Table
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Property Type Table
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Staff Table
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[bookmark: _Toc28792127]FEATURES OF THE DATABASE
1. Tables like Customer, Staff and Branch have the purpose to store details accordingly – names, contact details and the ability to be updated if needed
2. The Estate_Service table is a simple list with the services performed by the company. Similarly, there is the Property_Type table which shows the types of properties the company manages – houses, flats, cottages etc. These tables are created simply to make the navigation through the database more flexible
3. The Property table is where detailed information about each property is stored – type, exact address, which branch it is assigned to, the price and a field named ‘Notes’ where additional information can be stored
4. The Booking table is where the information about the company’s business activities is stored. Here the connection between all tables is made:
· What type of service is/going to be performed? 
· Which property it is being performed to?
· Who is handling the service (which team member)?
· Date and time of the booking?
· Who is requesting this service (which customer)?
· Additional information such as any delays, issues or simply weather the service has been completed successfully can be stored in the ‘Notes’ field. At this point, an assumption is made that if a service has not been completed successfully the record in the table corresponding to that specific booking is going to be deleted.
5. Multi-user access – having in consideration that there is no need of a distributed database system, another security measure is taken to protect the information. Two types of user levels are created. First one has the username ’AdminLZ’. They will have all the privileges needed to manage the full database system. On the other hand, team members will log into the database using the username ‘Staff’. The privileges given to them are restricted to only reading the data in all tables (‘SELECT’) and editing the data in only ‘Booking’, ‘Customer’, and ‘Property’ tables.
[bookmark: _Toc28792128]How does it work
	By performing simple queries information can be extracted according to the customer’s requirements depending on a criteria. (TutorialsPoint, 2019) For example:
1. SELECT * FROM Booking WHERE Service_ID = 2 --This query shows all the sales performed in the past and planned to be performed in the future
[image: ]

2. SELECT * FROM Booking WHERE Staff_ID = 9 --This query shows all the services handled by the team member with ID - 9 (Kevin McCallister)
[image: ]
3. SELECT * FROM Booking WHERE Customer_ID = 8 --This query shows the service history for the customer with ID - 8 (Yeo Alexander)
[image: ]
	The issue with these queries is that they use only the ID-s of the records and the data shown is not practically helpful. So, to correct that, the queries need to be configured accordingly. For example:
1. List all the sales with the name of the properties and the amount of each sale.
[image: ]
	This query gives the following result:
[image: ]
Using the ‘INNER JOIN’ operator, the data is extracted from different tables in order to provide the most useful information. The condition ‘Booking_Date < GETDATE()’ shows all the sales performed before the current date the query is executed, which means they had been successfully completed.
These results can be visualised using Microsoft Excel (Microsoft, 2019), for easier understanding:

Figure 5. Sales performed categorised by property type
2. List all the sales with the name of the personnel who made the sale, the property sold, and the amount of each sale.
[image: ]
This query gives the following result:
[image: ]
	The command ‘SELECT Staff_FName + ‘ ’ + Staff_LName AS Staff_Name’ will combine the two columns Staff_FName and Staff_LName and show the result in one column including space between them.

Figure 6. Team members’ performance in sales

3. List all the sales for a year with the name of the personnel who made the sale, the property sold, and the amount of each sale for reach branch.
[image: ]
	This query gives the following result:
[image: ]
	The condition ‘Booking_Date < GETDATE() AND Booking_Date > DATEADD(yy,-1,GETDATE())’ limits the result to sales performed in the past 1 year counting from the current date back.

Figure 7. Sales categorised by Branch for the past year
[bookmark: _Toc28792129]ADVANTAGES AND FUTURE IMPROVEMENTS
	This database is developed with the idea of flexibility, simplicity, and usefulness. The development and deployment use minimum resources, and this also makes the outcome light and easy to implement. The minimum number of tables and attributes will make the data migration smooth and easy as well. Its design is constructed in such way that the data can be varied and analysed. Any data can be extracted and represented by visual charts. It covers all customer requirements with no extra complications.
	After a certain testing period it was concluded that some improvements can be made. For example:
· In the Property table, more field can be added containing specific information about each property, such as – № of bedrooms, № of bathrooms etc.
· In the Booking table, a ‘Status’ field can be added where the team member can confirm if the service is completed or not.
Some technical issues were fixed during the testing as well. Certain testing techniques used are shown in Appendix 2. In addition, the project is open for further development according to the customer’s requirements.
[bookmark: _Toc28792130]CONCLUSION
Many advantages come with the development of a database. No matter if it is for personal or business use. The LZestates LTD Database is created according to the customers’ needs. It is developed to be functional, effective and most of all easy to work with. Its purpose is to store large amounts of data without this corrupting the easy navigation around it. The design is simple and gives priority to the most important features of the database.
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[bookmark: _Toc28792132]APPENDIX 1 – CREATING THE DATABASE
/*Creating Database*/
CREATE DATABASE LZestates

/*Creating tables and their attributes with data types, primary keys and foreign keys*/
CREATE TABLE Property_Type
(
PrType_ID TINYINT NOT NULL IDENTITY PRIMARY KEY, --the identity constraint auto increments the numeric value
Type_Title VARCHAR(30),
);

CREATE TABLE Service
(
Service_ID TINYINT not null IDENTITY PRIMARY KEY,
Service_Title VARCHAR(20),
);

CREATE TABLE Branch
(
Branch_ID INT NOT NULL IDENTITY PRIMARY KEY,
Branch_Name VARCHAR(30),
City VARCHAR(20),
Branch_Address VARCHAR(100),
Phone VARCHAR(20),
);

CREATE TABLE Staff
(
Staff_ID INT NOT NULL IDENTITY PRIMARY KEY,
Staff_FName VARCHAR(20),
Staff_LName VARCHAR(20),
Email VARCHAR(50),
Phone VARCHAR(20),
);

CREATE TABLE Customer
(
Customer_ID int NOT NULL IDENTITY PRIMARY KEY,
Customer_FName VARCHAR(20),
Customer_LName VARCHAR(20),
Email VARCHAR(50),
Phone VARCHAR(20),
);

CREATE TABLE Property
(
Property_ID INT NOT NULL IDENTITY PRIMARY KEY,
PrType_ID TINYINT NOT NULL CONSTRAINT FK_type FOREIGN KEY (PrType_ID) REFERENCES Property_Type,
Branch_ID INT NOT NULL CONSTRAINT FK_branch FOREIGN KEY (Branch_ID) REFERENCES Branch,
City VARCHAR(20),
Pr_Address VARCHAR(50),
Postcode VARCHAR(8) CONSTRAINT chk_post CHECK (Postcode like '% %'), --setting the Postcode input format 'xxx xxx'
Price DECIMAL(14,2),
Notes VARCHAR(200),
);

CREATE TABLE Booking
(
Booking_No INT NOT NULL IDENTITY PRIMARY KEY,
Service_ID TINYINT NOT NULL CONSTRAINT FK_service FOREIGN KEY (Service_ID) REFERENCES Estate_Service,
Property_ID INT NOT NULL CONSTRAINT FK_property FOREIGN KEY (Property_ID) REFERENCES Property,
Staff_ID INT NOT NULL CONSTRAINT FK_staff FOREIGN KEY (Staff_ID) REFERENCES Staff,
Booking_Date DATE NOT NULL, 
Booking_Time TIME NOT NULL,
Notes VARCHAR(200),
Customer_ID INT NOT NULL CONSTRAINT FK_customer FOREIGN KEY (Customer_ID) REFERENCES Customer,
);

/*adding 'NOT NULL' constraint to a column*/
ALTER TABLE [Service] ALTER COLUMN [Service_Title] VARCHAR(20) NOT NULL;
ALTER TABLE [Property_Type] ALTER COLUMN [Type_Title] VARCHAR(30) NOT NULL;
ALTER TABLE [Branch] ALTER COLUMN [Branch_Name] VARCHAR(30) NOT NULL;
ALTER TABLE [Staff] ALTER COLUMN [Staff_LName] VARCHAR(20) NOT NULL;
ALTER TABLE [Customer] ALTER COLUMN [Customer_LName] VARCHAR(20) NOT NULL;

/*adding a check constraint to a column*/
ALTER TABLE [Staff] ADD CONSTRAINT chk_email CHECK (Email like '%[@]%[.]%'); --setting the input format for the Email 'xxxx@xxxx.xxxx'
ALTER TABLE [Customer] ADD CONSTRAINT chk_cust_email CHECK (Email like '%[@]%[.]%');
ALTER TABLE [Staff] ADD CONSTRAINT chk_phone CHECK (Phone like '[+][4][4][0-9][0-9][0-9][0-9][0-9][0-9][0-9][0-9][0-9][0-9]'); --assuming all customers use UK phone numbers
ALTER TABLE [Customer] ADD CONSTRAINT chk_cust_phone CHECK (Phone like '[+][4][4][0-9][0-9][0-9][0-9][0-9][0-9][0-9][0-9][0-9][0-9]');
ALTER TABLE [Branch] ADD CONSTRAINT chk_br_phone CHECK (Phone like '[+][4][4][0-9][0-9][0-9][0-9][0-9][0-9][0-9][0-9][0-9][0-9]');
ALTER TABLE [Estate_Service] ADD CONSTRAINT chk_service CHECK (Service_Title IN ('Viewing', 'Sale', 'Valuation', 'Maintainance')); --allows only these specific values to be entered in the field Service_Title
ALTER TABLE [Branch] ADD Postcode VARCHAR(8) CONSTRAINT chk_postcode CHECK (Postcode like '% %'); -- adding a new field to the table and setting the Postcode input format 'xxx xxx'

/* -Adding a check constraint after populating with past data
   -The 'nocheck' operator prevents from checking the existing data in the table */
ALTER TABLE [Booking] WITH NOCHECK ADD CONSTRAINT chk_dates CHECK (Booking_Date > GETDATE()) --does not allow to create a booking with past date
[bookmark: _Toc28792133]
APPENDIX 2 – TESTING

--------------------------------------
/* ROLLBACK AND COMMIT TRANSACTIONS */
-------------------------------------

select * from Booking where Booking_Date like '2020-03-%'; --Show the bookings for March 2020.

[image: ]

/*Swap the staff members who are handling the bookings in March 2020 using try-catch method.*/
BEGIN TRY
    BEGIN TRANSACTION
         UPDATE Booking SET Staff_ID = 10 WHERE Booking_No = 14
         UPDATE Booking SET Staff_ID = 8 WHERE Booking_No = 15
    COMMIT TRANSACTION
    PRINT 'Transaction Complete'
END TRY
BEGIN CATCH
    ROLLBACK TRANSACTION
    PRINT 'Transaction Failed'
END CATCH

--With the transaction completed successfully, the result is as follows:

[image: ]
[image: ]

--If a mistake is made, for example in the ‘Booking_No’ field, the outcome will be different. :

[image: ]

--In this case the second part of the transaction has failed, therefore every step of it rolls back to the previous state

[image: ]

-----------------------------
/* TESTING THE CONSTRAINTS */
----------------------------

--TESTING CHECK CONSTRAINT FOR INPUT FORMAT FOR EMAIL
INSERT INTO Staff VALUES ('Ralitsa','Nikolova','rnlzestates.com','+447459140229'); -- missing '@''
INSERT INTO Staff VALUES ('Ralitsa','Nikolova','rn@lzestatescom','+447459140229'); -- missing '.'
INSERT INTO Staff VALUES ('Ralitsa','Nikolova','rnlzestatescom','+447459140229'); -- missing '@' and '.'
[image: ]

The inputs are not successful which means that the constraints are working properly

--TESTING CHECK CONSTRAINT FOR INPUT FORMAT FOR PHONE
INSERT INTO Staff VALUES ('Ralitsa','Nikolova','rn@lzestates.com','447459140229'); -- missing '+'
INSERT INTO Staff VALUES ('Ralitsa','Nikolova','rn@lzestates.com','+4474591429'); -- wrong number of digits
INSERT INTO Staff VALUES ('Ralitsa','Nikolova','rn@lzestates.com','+337459140229'); -- wrong country code
[image: ]

The inputs are not successful which means that the constraints are working properly.

--TESTING CHECK CONSTRAINT FOR INPUT FORMAT FOR POSTCODE
INSERT INTO Branch VALUES ('Third','Sofia','1 Vasil Levski Av.','+447546879213','N15JB'); -- missing space
INSERT INTO Branch VALUES ('Third','Sofia','1 Vasil Levski Av.','+447546879213','N1111 5JB'); -- more characters than needed

[image: ]

The first input is restricted by the Postcode format constraint. The second input is restricted by the data type of the column Postcode, which specifies that the number of characters allowed to be inputted is 8. 

INSERT INTO Branch VALUES ('Third','Sofia','1 Vasil Levski Av.','+447546879213',' N135JB'); -- wrong but successful input
INSERT INTO Branch VALUES ('Third','Sofia','1 Vasil Levski Av.','+447546879213','') --wrong but successful input

[image: ]

The testing here is not successful because input values are wrong but still successfully inserted. In these cases the constraint does not work and needs to be changed:

/*CHANGES MADE AFTER THE LAST TWO SUCCESSFUL INSERT OPERATIONS*/
ALTER TABLE Branch drop CONSTRAINT chk_postcode;
ALTER TABLE Branch ALTER COLUMN Postcode varchar(8) NOT NULL;
ALTER TABLE Branch add CONSTRAINT chk_postal CHECK (Postcode LIKE '%_ _%');

[image: ]

After trying to insert the same two records after the change of the constraint, the insert operation is not successful. Therefore, the constraint works properly.

--TESTING THE FOREIGN KEYS
INSERT INTO Booking VALUES ('5','20','12','2020-10-22', '02:38:53','',10); --non-existing Service_ID in the table Service
INSERT INTO Booking VALUES ('2','18','12','2020-10-22', '02:38:53','',10); -- non-existing Property_ID in the table Property
INSERT INTO Booking VALUES ('2','20','20','2020-10-22', '02:38:53','',10); -- non-existing Staff_ID in the table Staff
INSERT INTO Booking VALUES ('2','20','12','2020-10-22', '02:38:53','',90); -- non-existing Customer_ID in the table Customer
INSERT INTO Booking VALUES ('2','20','12','2020-10-22', '02:38:53','',''); -- non-existing Customer_ID in the table Customer

[image: ]

--TESTING NOT NULL VALUES
INSERT INTO Booking VALUES ('2','20','12','2020-10-22', '02:38:53','',null);
INSERT INTO Branch VALUES ('Third','Sofia','1 Vasil Levski Av.','+447546879213',null);

[image: ]
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