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Health is Wealth Hospital needed a new database for their Accident and Emergency department, there were limitations and expectations when doing this database, such as that with the schedules you needed a 24 hour rotation as the hospital is always open. You needed to make sure no staff had double hours and no overlap on themselves, there were 3 different types of staff: Doctors, Nurses and Receptionists and they all have their respected roles within the Hospital.
[bookmark: _Toc126586415]Database Design 
For the database design, having six different tables with their own purposes but also connecting to one another was the best way to create the database, rather than having them all in one table because grouping all the sets of data together would make it hard and complex to understand, splitting up the database into smaller groups with relationships connecting the database together would be easier to get information from. [1]
Having a database that has relationships connecting with one-to-many relationships and one to one relationships makes it so that all the data can be linked such as linking patients to what bed they are currently being put into. Or using Many to many relationships to allow the data to be split into many different tables where it is needed as the foreign key, such as Staff being used in patients, medicine, and beds. [2] 
[bookmark: _Toc126586416]Normalisation
When first making the database, there was a need to find out which parts of data would be needed and how would they be arranged. Normalisation is when the data is set into a format that is structured, cleaner and easier to read compared to if it wasn’t normalized and thrown onto a database. [3]
Normalising all the data sets to third normal form required the use of 0NF, 1NF and 2NF to get a basis, then taking them further and third normal form is when each table has its own primary key that wouldn’t have issues if data is changed. [4]
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Description automatically generated]Splitting the data into third normal form was going to be done the easiest way by making six different tables being Staff, Medicine, Beds, Shift, StaffShiftJobs and Patients, allowing each table to have it’s own purpose and useful data.
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Description automatically generated]An entity relationship diagram can be drawn to shown the connections within the database and to show how all the tables can linked together and how they would communicate. ERD’s are used as a mapping tool usually in the planning phase of the database to show how everything will link up and connect to one another. They usually help with the original design creation and can be changed a lot while creating the database. [5]
The way that this database is connected and links together is that the main key / database of it all being staff, as this communicates with the beds, medicine, patients and the StaffShiftJob tables as the Nurses are given beds to monitor during their shifts and will monitor the same beds all the time, doctors will be holding the same medicine that is provided and given out to patients, patients will have ShiftID to see what nurse / doctor they have been given while they are at the hospital and 6 Staff names are placed into each shift time of the StaffShiftJob table as a way to show who worked in what shift. JobShift is linked with StaffShiftJob as the JobShiftID links to the date, start and end time of the shifts.
[bookmark: _Toc126586418]Primary Keys and Foreign Keys
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Description automatically generated]Primary and Foreign Keys are essential within Database design, with each primary being the main section within each table that will contain all the extra data on people and will allow you to identify what data you are looking for via the primary key, such as a specific person. The IDS are always unique and induvial so for each table there was a clear indication on which column will be the primary key, being the ID as they are unique to each variable. [6] 
Foreign Keys are keys that are keys that are found in the primary key’s table, but are still useful for the whole table’s information, making sure data stays consistent and updated. Such as having a JobShiftID in the StaffShifts so that the JobShiftID can be updated when staff have completed a shift. [6]

[bookmark: _Toc126586419]Check constraints
Check constraints within database theory are when a rule is set for specific values within a database that must be followed, for example in the Patients table the age must be greater than 0, so then nobody enters a number which is less than 0 as it wouldn’t make sense, since ages are positive numbers. [7] The two places that this databases has the check constraints is on patients to verify that they have a correct age that isn’t obscured, and StaffAge where the same constraint check is placed. [image: Text
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[bookmark: _Toc126586421]Database Tuning
Database tuning is performance tuning, it’s looking at the database as a whole and seeing what can be done to make it run better and look cleaner, making it better organised. [8] If you don’t carry out regular performance tuning your database can become outdated and have bad information and accessibility that can make it a pain to navigate through.
Even though the database is completed and works as intended, there is always room for improvement and updates on the database to make it work even better than what it currently can do, one of the easiest improvements would be to add a section for where patients when they were in A&E but their sickness wasn’t a good enough reason to keep them in hospital on a bed overnight and they were just given medicine and told to leave, being the doctor’s triage.
Another change that would be made to the database can be to add more bed space, for specific diagnosis such as pregnancy and more serious illnesses where specific nurses would always focus on that one person. Adding a table that would have more serious conditions and medication for patients would also be a must for when they are in serious condition. 
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Data fragmentation is when you have mass data that is duplicate over many different tables, causing there to possibly be incorrect information in your database if it is not kept up to date. Fragmentation is used to remove duplicate data or unneeded data when you are looking for an exact piece of data that is needed. [9]
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Horizontal Fragmentation can be used when you are looking for a specific person, either for what medication they may have taken or for what doctors / nurses spoke to them, this can be useful as if a dosage / prescription is wrong you can find out who you gave it to with ease.
[bookmark: _Toc126586424]Vertical
For Vertical fragmentation and removing data that can be seen as unneeded it, for staff and patients removing the forename can be one as it’s unneeded for the patient if you have their surname and their ID as you will be able to identify whose who by that, same with gender for patients as a lot of people do not use normal gender norms such as male and female and would prefer to be known as something else. 
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use HealthisWealth
Jcreate table Staffshiftslob(

WorkshiftID varchar(10),
NurselorkerID varchar(10),
NurselorkerTwoID varchar(10),
DoctoriorkerID varchar(10),
DoctoriorkerTwoID varchar(10),
ReceptionistiiorkerID varchar(10),
ReceptionistiiorkerTwoID varchar (10),

30BShFEID varchar(20).|
Foreign Key (JobShiftID) references JobShift(JobShiftId),

primary key (WorkshiftID)
)5
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use Healthiskealth

Blcreate table Patients(
PatientID varchar(10),
PatientForename varchar(30),
PatientSurname varchar(3e),
PatientPhonelumber varchar (16),
Patientaddress varchar(30),
PatientGender varchar(6),
Patientage int
CHECK (Patientage>0),

primary key (PatientID)
)
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Eluse HealthisWealth

Sicreate table Staff(
StaffID varchar(10),
StaffForename varchar(40),
StaffSurname varchar(40),
Stafflob varchar(16),
StaffPhonenumber varchar(16),
StaffEmail varchar(30),
Staffage int Check (StaffAge>e),

primary key (StaffID)
)5
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