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[bookmark: _Toc126695747]INTRODUCTION
In this report, I will be discussing my two solutions for the databased, based on the brief. I will be discussing performance tuning, more specifically, data queries, and what primary queries I will be implementing. In addition, I will also be discussing any secondary data queries that could also be added to the database. 
    Furthermore, I will also be discussing Distributed Database Solutions, and what methods of Fragmentation I will be using for each table within the database.
Finally, if you navigate towards Appendix I. Entity Relation Diagram, you will find an Entity Relation Diagram. This will display the relationships between all the tables within my database. Within the appendix, you will also find examples of everything I will be discussing for the performance tuning, and distributed database solutions.


[bookmark: _Toc126695748]PERFORMANCE TUNING
For the requested database, I had to also investigate how to increase the performance of the database, using data queries. A query is a form of requesting data from certain columns and rows of a table, and pulling that information to then display on the database. [1]
    With this database, I chose to create two key data queries, which I felt were important and were more likely to be searched for, compared to other tables and their information.
    The two primary queries I decided upon, were Staff who worked during Shift A, and staff who worked during Shift B. I felt like this was important, for so many reasons. One of those being legal, if something happens to a patient and the hospital is at fault, the hospital would be able to search for what staff were working during that shift, and be able to perform internal investigations.
    In addition, knowing what staff worked during what shifts, allows for the admin team to be able to correct schedule staff members next shifts. For example, if a Nurse works Shift A, which is a night shift, then they would then work another night shift, because they cannot work a day shift. 
Going back to discussing the queries I will be implementing, I will be indexing the Receptionists, Doctors, Nurses, and ShiftID columns.
In addition to the primary queries, I generated a few ideas about what other queries could be important for the database and are more likely to be searched more than others.
    One of the secondary data queries that I thought about, was Medication that was prescribed during Shift A. To match that one, I also thought about what Medication was prescribed during Shift B.





[bookmark: _Toc126695749]DISTRIBUTED DATABASE SOLUTION
[bookmark: _Toc126695750]Fragmentation
For all tables, the primary key will remain in each fragmentation. This is to allow each fragmentation to be reconstructed at one site. 
The Hospital table, I choose not to use any fragmentation method. This is due to the table only storing the hospital name, and address details. I did not feel like any of the fragmentation methods would be suited. In addition, Health is Wise is the only hospital that would be stored in the table, making horizontal fragmentation not useful for this table.
For the shifts table, I decided to use vertical fragmentation. This would allow me to store the attributes in different sites. I wanted to use this method because I could separate the shift information away from the other attributes, to make that data more secure.
    See Appendix A. Shifts Table – Vertical Fragmentation for an example of how the table would look using Vertical Fragmentation.
I decided to use the vertical fragmentation for the Receptionists table. Again, like the shifts table, the receptionists table stores private and sensitive information. Using the vertical fragmentation method would allow for more protection of that data.
    See Appendix B. Receptionists Table – Vertical Fragmentation for an example of how the Receptionists table would look using Vertical Fragmentation.
For the doctors table, I wanted to try and different kind of fragmentation. I wanted to use, Mixed / Hybrid Fragmentation. This would combine both vertical and horizontal methods. This would allow better privacy of attributes, while also improving the efficiency of data.
    This would allow me to split the attributes with sensitive data from the rest, and then split those rows off from each other, for better data efficiency.
    See Appendix C. Doctors Table – Mixed Fragmentation for an example of how this method looks. 
For the ShiftsRecord table, I again wanted to use the Mixed Fragmentation method. Again, this allows for increased data efficiency, I can store data in more sites, and protect the data better than vertical fragmentation alone.
    See Appendix D. Shifts Records Table – Mixed Fragmentation for an example of how this table looks using mixed fragmentation.
With the Medication table, I decided to just use vertical fragmentation. It would keep sensitive information about dosage and intervals away from the generalised information.
    See Appendix E. Medication Table – Vertical Fragmentation for an example of this fragmentation for the table.
For the Patients table, I wanted to use Mixed Fragmentation, for the same reasons as the doctor table. It would protect the sensitive information patients, while also improving the efficiency of information.
    See Appendix F. Patients Table – Mixed Fragmentation for an example of this fragmentation for the Patients table. 
I also wanted to use mixed fragmentation for the nurses table. For the same reasons as the patients table, the nurses table stores important information such as the nurses address and other sensitive information. This information needs to be private and secure, for the hospital itself, the staff and to fall in line with data protection laws.
    See Appendix G. Nurses Table – Mixed Fragmentation for an example of the nurses table with mixed fragmentation.
The final table is the PatientRecords table. This table stores information about the patients injury, medication, who worked on them. All extremely sensitive information. Like all other information, the data protection act comes into play, and this method is the best for protecting this data.
    See Appendix H. Patient Records Table – Mixed Fragmentation for an example of the PatientRecords table using this fragmentation method. 
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[bookmark: _Ref126596571][bookmark: _Toc126695753]Appendix A. Shifts Table – Vertical Fragmentation
The below image is an example of the shifts table using the vertical fragmentation method.


SITE 1
	ID
	Name

	1
	 

	2
	 

	3
	 

	4
	 




SITE 2
	ID
	Name
	Start Date
	Start Time
	End Date
	End Time

	1
	 
	 
	 
	 
	 

	2
	 
	 
	 
	 
	 

	3
	 
	 
	 
	 
	 

	4
	 
	 
	 
	 
	 



SITE 3
	ID
	Start Date
	Start Time
	End Date
	End Time

	1
	 
	 
	 
	 

	2
	 
	 
	 
	 

	3
	 
	 
	 
	 

	4
	 
	 
	 
	 






[bookmark: _Ref126596601][bookmark: _Toc126695754]Appendix B. Receptionists Table – Vertical Fragmentation
The below image is an example of the Receptionists table using the vertical fragmentation method.

Site 1 
	ID
	FirstName
	LastName

	1
	 
	 

	2
	 
	 

	3
	 
	 

	4
	 
	 



Site 2
	ID
	FirstName
	LastName
	AddressLine1
	AddressLine2
	County
	Post Code
	Country
	TeleNum
	MobNum

	1
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2
	 
	 
	 
	 
	 
	 
	 
	 
	 

	3
	 
	 
	 
	 
	 
	 
	 
	 
	 

	4
	 
	 
	 
	 
	 
	 
	 
	 
	 



Site 3
	ID
	AddressLine1
	AddressLine2
	County
	Post Code
	Country
	TeleNum
	MobNum

	1
	 
	 
	 
	 
	 
	 
	 

	2
	 
	 
	 
	 
	 
	 
	 

	3
	 
	 
	 
	 
	 
	 
	 

	4
	 
	 
	 
	 
	 
	 
	 

















[bookmark: _Ref126596613][bookmark: _Toc126695755]Appendix C. Doctors Table – Mixed Fragmentation
The below image is an example of the Doctors table using the mixed fragmentation method.

Site 1
	ID
	FirstName
	LastName

	1
	 
	 

	2
	 
	 




Site 2
	ID
	FirstName
	LastName

	3
	 
	 

	4
	 
	 




Site 3
	ID
	AddressLine1
	AddressLine2
	County
	Post Code
	Country
	TeleNum
	MobNum

	1
	 
	 
	 
	 
	 
	 
	 

	2
	 
	 
	 
	 
	 
	 
	 



Site 4
	ID
	AddressLine1
	AddressLine2
	County
	Post Code
	Country
	TeleNum
	MobNum

	3
	 
	 
	 
	 
	 
	 
	 

	4
	 
	 
	 
	 
	 
	 
	 



Site 5
	ID
	FirstName
	LastName
	AddressLine1
	AddressLine2
	County
	Post Code
	Country
	TeleNum
	MobNum

	1
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2
	 
	 
	 
	 
	 
	 
	 
	 
	 

	3
	 
	 
	 
	 
	 
	 
	 
	 
	 

	4
	 
	 
	 
	 
	 
	 
	 
	 
	 













[bookmark: _Ref126596675][bookmark: _Toc126695756]Appendix D. Shifts Records Table – Mixed Fragmentation
The below image is an example of the Shifts table using the mixed fragmentation method.

Site 1
	ID
	ShiftID
	LastName

	1
	 
	 

	2
	 
	 




Site 2
	ID
	ShiftID
	LastName

	3
	 
	 

	4
	 
	 




Site 3
	ID
	Receptionist1
	Receptionist2
	Nurse1
	Nurse2
	Doctor1
	Doctor2

	1
	 
	 
	 
	 
	 
	 

	2
	 
	 
	 
	 
	 
	 




Site 4
	ID
	Receptionist1
	Receptionist2
	Nurse1
	Nurse2
	Doctor1
	Doctor2

	3
	 
	 
	 
	 
	 
	 

	4
	 
	 
	 
	 
	 
	 




Site 5
	ID
	ShiftID
	Receptionist1
	Receptionist2
	Nurse1
	Nurse2
	Doctor1
	Doctor2

	1
	 
	 
	 
	 
	 
	 
	 

	2
	 
	 
	 
	 
	 
	 
	 

	3
	 
	 
	 
	 
	 
	 
	 

	4
	 
	 
	 
	 
	 
	 
	 














[bookmark: _Ref126596682][bookmark: _Toc126695757]Appendix E. Medication Table – Vertical Fragmentation
The below image is an example of the Medication table using the vertical fragmentation method.

Site 1
	ID
	Dosage
	Interval

	1
	 
	 

	2
	 
	 

	3
	 
	 

	4
	 
	 




Site 2
	ID
	Name

	1
	 

	2
	 

	3
	 

	4
	 




Site 3
	ID
	Name
	Dosage
	Invertval

	1
	 
	 
	 

	2
	 
	 
	 

	3
	 
	 
	 

	4
	 
	 
	 





[bookmark: _Ref126596691][bookmark: _Toc126695758]Appendix F. Patients Table – Mixed Fragmentation
The below image is an example of the Patients table using the mixed fragmentation method.

Site 1
	ID
	FirstName
	LastName

	1
	 
	 

	2
	 
	 




Site 2
	ID
	FirstName
	LastName

	3
	 
	 

	4
	 
	 




Site 3
	ID
	AddressLine1
	AddressLine2
	County
	Post Code
	Country
	TeleNum
	MobNum

	1
	 
	 
	 
	 
	 
	 
	 

	2
	 
	 
	 
	 
	 
	 
	 



Site 4
	ID
	AddressLine1
	AddressLine2
	County
	Post Code
	Country
	TeleNum
	MobNum

	3
	 
	 
	 
	 
	 
	 
	 

	4
	 
	 
	 
	 
	 
	 
	 



Site 5
	ID
	FirstName
	LastName
	AddressLine1
	AddressLine2
	County
	Post Code
	Country
	TeleNum
	MobNum

	1
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2
	 
	 
	 
	 
	 
	 
	 
	 
	 

	3
	 
	 
	 
	 
	 
	 
	 
	 
	 

	4
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The below image is an example of the Nurses table using the mixed fragmentation method.

Site 1
	ID
	FirstName
	LastName

	1
	 
	 

	2
	 
	 




Site 2
	ID
	FirstName
	LastName

	3
	 
	 

	4
	 
	 




Site 3
	ID
	AddressLine1
	AddressLine2
	County
	Post Code
	Country
	TeleNum
	MobNum

	1
	 
	 
	 
	 
	 
	 
	 

	2
	 
	 
	 
	 
	 
	 
	 



Site 4
	ID
	AddressLine1
	AddressLine2
	County
	Post Code
	Country
	TeleNum
	MobNum

	3
	 
	 
	 
	 
	 
	 
	 

	4
	 
	 
	 
	 
	 
	 
	 



Site 5
	ID
	FirstName
	LastName
	AddressLine1
	AddressLine2
	County
	Post Code
	Country
	TeleNum
	MobNum

	1
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2
	 
	 
	 
	 
	 
	 
	 
	 
	 

	3
	 
	 
	 
	 
	 
	 
	 
	 
	 

	4
	 
	 
	 
	 
	 
	 
	 
	 
	 














[bookmark: _Ref126596719][bookmark: _Toc126695760]Appendix H. Patient Records Table – Mixed Fragmentation
The below image is an example of the Patients table using the mixed fragmentation method.

Site 1
	ID
	PatientsID

	1
	 

	2
	 




Site 2
	ID
	PatientsID

	3
	 

	4
	 




Site 3
	ID
	Injury
	Status
	AdmissionDate

	1
	 
	 
	 

	2
	 
	 
	 



Site 4
	ID
	Injury
	Status
	AdmissionDate

	3
	 
	 
	 

	4
	 
	 
	 



Site 5
	ID
	ReceptionistID
	DoctorsID
	NursesID
	MedID

	1
	 
	 
	 
	 

	2
	 
	 
	 
	 



Site 6
	ID
	ReceptionistID
	DoctorsID
	NursesID
	MedID

	3
	 
	 
	 
	 

	4
	 
	 
	 
	 



Site 7
	ID
	PatientsID
	Injury
	Status
	AdmissionDate
	ReceptionistID
	DoctorsID
	NursesID
	MedID

	1
	 
	 
	 
	 
	 
	 
	 
	 

	2
	 
	 
	 
	 
	 
	 
	 
	 

	3
	 
	 
	 
	 
	 
	 
	 
	 

	4
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The below image is the Entity Relation Diagram for the database.
[image: ]
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