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[bookmark: _Toc63615109]Report Abstract
This report will cover a distributed database solution to a list of problems presented by a company known as ‘The Smile Factory.’ It will contain a brief introductory section that covers the brief given and expected requirements that the database will have to cover, followed by an investigative list of performance tuning enhancements and a database solution to the aforementioned criteria provided by the company. The report will then conclude with a summarised overview of the entire report and a list of references used by the author.
[bookmark: _Toc63615110]Case Study Brief/Requirements Overview
The company in question (The Smile Factory) is a local and private dental surgery that oversees the dental care of an ever-increasing patient list. The surgery has recently made the decision to computerise, as they are currently booking patients and writing invoices using hand-written methods. The company has enlisted the help of the author to design a database with some requirements in mind, such as being able to hold their patient information in one place, a system that updates schedules automatically for dentists, the ability to print out patient invoices and then record that same information to said database.  
[bookmark: _Toc63615111]Performance Tuning
Performance tuning enhancements are upgrades that you can make to a database to improve the overall query performance. Performance tuning enhancements are vital for a database system as the database will constantly be performing transactions, and the more enhancements we give the system, the better it will perform in both the long-term and short-term. According to Toptal.com[1], when working with data of a large scale, even the most minor changes can have a big effect on performance. Here are a few ways the proposed database design will speed up performance: 
[bookmark: _Toc63615112]Primary Indexes
[image: ]First of all, primary indexes are very important to have in a database system as they clutter all of the primary keys in a table together. These keys will be queried against a lot, so it is important to make sure that this process will be as quick as possible for all future transactions. The way an index works is by determining the exact location of data in a database when a query is executed in order to improve the retrieval process[2], so having all the keys in multiple clusters help this process. For the proposed database, each table has its own cluttered index on the primary keys:
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As well as primary indexes, you may use secondary indexes in your database. These serve the same overall purpose; however, they can be applied to any column of your choosing. It is quite important to not have too many indexes in your database, as they require a lot of maintenance which results in a potentially great, unnecessary workload, so indexing every single column would not be as efficient as just indexing the ones that get queried the most often.[3] In the proposed design database, four secondary indexes have been added to four tables respectively. Here are the four indexes, with justifications as to why the author chose to index those specific columns: 
[image: ]
The first secondary index was implemented in the staff table. Each member of staff has an ID assigned to them, but they will obviously not know each other solely by these letters and numbers, so an index was added to the surname column in order to identify each member of staff by their last name when this table is queried. The same applies to the second index, which was added to the patients table. If anything, this is more important, as there will almost certainly be more patients than there are staff members.
The third and fourth index fall under the same reasoning. All the surgery rooms have an ID assigned to them, as well as each appointment made by the surgery. These surgery rooms all have a time that decided when they are available to patients and each appointment will have an appointment time slot when the surgery will take place. Both of these columns will be queried a lot, so it is vital for them to each have their own index, in order to find this data much quicker and more efficiently.
[bookmark: _Toc63615114]Transactions/Queries
[image: ]As mentioned previously, this database will be constantly performing transactions through the use of queries. Therefore, some testing of these queries is needed. To test these, a few sample SELECT queries were coded using SQL and then input through the database. 5 SELECT queries were made in total, and they were as follows:
The first query selects all data rows from the surgery room table. The second query selects the top 2 rows from the same table and displays them. The third query selects each distinct value from the PatientAddress2 column in the patients table. The fourth query selects data from the patients table where the PatientAddress2 column states ‘Marketville.’ Finally, the last query does the same as the third but it instead displays all of the rows in the PatientForename column.
[bookmark: _Toc63615115]Distributed Database Solution
[image: ]The proposed database will include 4 tables. There is one for patients, one for staff, one for the surgery room and one for the appointments. These tables contain columns that hold varchar values, as these are the easiest to input and aren’t contained by any kind of formatting errors, with the exception of the AppointmentTime column and the TimeAvailable column, which each have the TIME data types applied to them. These columns also have checks in place to ensure that the employees cannot input values outside of a certain time frame.
The columns contain fields to allow the user to input all types of data. Sample data has been placed into these said columns to display what the data rows will look like when fully populated. The appointments table has 3 foreign keys linked to it, so that the user will be able to tell what patient is having the procedure, who the practitioner is that will be performing the surgery and what surgery room the appointment will take place in. This makes for a more streamlined experience, and this report can be printed out in the form of an invoice if the user so desires.
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As mentioned earlier, there are indexes in place to allow for the querying of data as well as the potential for it to be quick and efficiently done. This includes both primary and secondary indexes. Testing has also been done to validate the constraints in place and check they are working. As well as that, querying has been done to test the ability to perform transactions.
[image: ]
[bookmark: _Toc63615116]Conclusion
In conclusion, this database fills most of the requirements presented by the company in question and, while it may appear simplistic in its design, it will make a good starting system for The Smile Factory to implement. Obviously, training and maintenance will need to be discussed through an employer, however for now the design is all there is to look at, and the implementation of said system will be another discussion altogether. As time goes on, improvements will most certainly need to be made to this database and its functions, but it is a good base system to begin with. After testing it in a workplace environment, we may be able to get a better idea of what it excels at and its flaws.
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--SQL used to create secondary indexes

EICREATE INDEX IDX_StafflLastname --Adds a secondary index to the Staff table that queries the StaffSurname column
ON Staff (StaffSurname)

EICREATE INDEX IDX_PatientLastNAme --Adds a secondary index to the Patients table that queries the PatientSurname column
ON Patients (PatientSurname)

[ICREATE INDEX IDX_TimeAvailable --Adds a secondary index to the Surgery Room table that queries the TimeAvailable column
ON SurgeryRoom (TimeAvailable)

EICREATE INDEX IDX_AppointmentTime --Adds a secondary index to the Patients table that queries the PatientSurname column
ON Appointments (AppointmentTime)
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--Queries used to perform transactions on the database

[=ISELECT

FROM SurgeryRoom -- Selects all data rows from the surgery room table

[=ISELECT TOP 2

FROM SurgeryRoom --Selects the top 2 rows from the surgery room table

[-ISELECT DISTINCT PatientAddress2
FROM Patients --Selects all unique addresses from each row in the patient table

=ISELECT

*

FROM Patients
WHERE PatientAddress2 = 'Marketville' --Selects all rows where the patient's address is Marketville

[ISELECT PatientForename
FROM Patients --Selects and displays all patient forenames from the patient table
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|--SQL used to create the table structures, referential integrity constraints, check constraints and primary indexes

ZICREATE TABLE Patients (
PatientID
PatientForename
PatientSurname
PatientAddressl
PatientAddress2
PatientPostcode
NHSorPrivate

)

ZICREATE TABLE Staff (
StaffID
StaffForename
StaffSurname
Position

)

~ICREATE TABLE SurgeryRoom (
SurgeryRoomID
TimeAvailable

)

~ICREATE TABLE Appointments (
AppointmentID
AppointmentTime
Treatment
PatientID
SurgeryRoomID
StaffID

CHAR(6) NOT NULL CONSTRAINT PK_Patients PRIMARY KEY, --The primary key to the patients table, it is constrained to a cluttered primary index
VARCHAR(3@) NOT NULL,

VARCHAR(3@) NOT NULL,

VARCHAR(5@) NOT NULL,

VARCHAR(5@) NOT NULL,

VARCHAR(7) NOT NULL,

VARCHAR(7) NOT NULL

CHAR(6) NOT NULL CONSTRAINT PK_Staff PRIMARY KEY, --The primary key to the staff table, it is constrained to a cluttered primary index
VARCHAR(3@) NOT NULL,
VARCHAR(3@) NOT NULL,
VARCHAR(3@) NOT NULL,

CHAR(6) NOT NULL CONSTRAINT PK_SurgeryRoom PRIMARY KEY, --The primary key to the surgery room table, it is constrained to a cluttered primary index
TIME CHECK (TimeAvailable > '©8:00:00' AND TimeAvailable < '16:00:00'), --Adds a check to ensure that the input data remains within specified boundaries

CHAR(6) NOT NULL CONSTRAINT PK_Appointments PRIMARY KEY, --The primary key to the appointments table, it is constrained to a cluttered primary index

TIME CHECK (AppointmentTime > '©8:00:00' AND AppointmentTime < '16:00:00'), --Adds a check to ensure that the input data remains within specified boundaries
VARCHAR(3@) NOT NULL,

CHAR (6) NOT NULL,

CHAR (6) NOT NULL,

CHAR (6) NOT NULL,

FOREIGN KEY (PatientID) REFERENCES Patients (PatientID), --Links the PatientID column back to the Patients table
FOREIGN KEY (SurgeryRoomID) REFERENCES SurgeryRoom (SurgeryRoomID), --Links the SurgeryRoomID column back to the Surgery Room table
FOREIGN KEY (StaffID) REFERENCES Staff (StaffID) --Links the StaffID column back to the Staff table
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--SQL used to insert sample data into the tables
SIINSERT INTO Patients (PatientID, PatientForename, PatientSurname, PatientAddressl, PatientAddress2, PatientPostcode, NHSorPrivate) --Inserts data into the patients table in a specified order

VALUES --The values that will be inserted into said table
('PA@@@1"','James','Bindle','7 Wayward Lane','Marketville', 'MA787FR','NHS"),
('PA@@@2"', 'Charles','Korbitz','54 Chulling Way', 'Hemmingland', 'HE237HY','Private'),
('PA@@@3"','Sarah','Joseph','76 Lanzit Road', 'Hemmingland', 'MA937FR','NHS'),
('PAG@G@4"','John', 'Norbert','68 Yolk Street','Marketville', 'MA876DF','NHS"),
("PA@@@5"', 'Mary', 'Blythe','123 Farlands Road', 'Marketville', 'MA231KF','NHS'),
('PAGQ@6", 'James','Smith','95 Wayward Lane','Marketville', 'MA787FR','NHS'),
('PA@@O7"', 'Robert','Jenkell’,'12 Twelve Lane','Rummerton’','RM247AR', 'Private'),
('PAG@@8"', 'Kate','Clarke','26A High Street','Marketville', 'MA549SB','NHS'),
('PA@@@9"', 'Tony', 'Montony','45 London Land', 'Hemmingland', 'HE144ND', 'Private'),
('PA@@10"', 'Daniel’,'Rennett','41 Tudors Garden', 'Housepaving', 'HP236GD','NHS');

—JINSERT INTO Staff (StaffID, StaffForename, StaffSurname, Position) --Inserts data into the staff table in a specified order

VALUES --The values that will be inserted into said table
('sTeeel','Patricia’, 'Walters', 'Manager'),
('STeee2','Lesley','Jones', 'Head Dentist'),

('STeee3', 'Patrick','Phineas’, 'Dentist'),
('sTeee4','Josh','Blackgate’, 'Dentist'),

('sTeees"', 'Benjamin', 'Triskin', 'Dentist'),
('STeees6"', 'samuel’, 'Marshall’, 'Dental Assistant'),
('STeee7','Lauren’,'Walker','Dental Assistant'),
('sTeee8','Patricia’, 'Walters', 'Manager');

—JINSERT INTO SurgeryRoom (SurgeryRoomID, TimeAvailable) --Inserts data into the surgery room table in a specified order

VALUES --The values that will be inserted into said table
('SRe@e1','08:00:00'),
('SRe@02','10:00:00'),
('SRE@03','02:00:00"),
('SRE@R4','04:00:00");
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--Insert statements used to validate the check constraints
-/ INSERT INTO SurgeryRoom (SurgeryRoomID, TimeAvailable)
VALUES

('SRE@V5','07:00:00"),

('SRE@R6','17:00:00");

--Queries used to perform transactions on the database

[=ISELECT

*

FROM SurgeryRoom -- Selects all data rows from the surgery room table

[=ISELECT TOP 2

FROM SurgeryRoom --Selects the top 2 rows from the surgery room table

[-ISELECT DISTINCT PatientAddress2
FROM Patients --Selects all unique addresses from each row in the patient table

=ISELECT

*

FROM Patients
WHERE PatientAddress2 = 'Marketville' --Selects all rows where the patient's address is Marketville

[ISELECT PatientForename
FROM Patients --Selects and displays all patient forenames from the patient table
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CONSTRAINT PK_Staff
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CONSTRAINT PK_Appointments
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CONSTRAINT PK_Patients
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CONSTRAINT PK_SurgeryRoom




