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As part of the Database and Application Development module, I have been given the task of designing a database for the A&E department of the Health Is Wealth Hospital. My task was to design the database to 3rd normal form, where I can create a relational database which allows me to link data to other tables. The hospital required tables designed for receptionists, nurses, and doctors, although I had to also take into account the creation of other tables, such as a patients table as the hospital would need to store data about the patient and what their illness is etc. However, the tables I designed were hospital table, doctor’s table, nurses table, receptionist table, patients table and medicines table. For each table, I had to design suitable fields which were relevant to what the hospital required. I also had to set primary and foreign keys, in order for the database to become relational, as previously stated. I was also challenged with setting shifts for the doctors, nurses and receptionists, in order for the hospital to run on a 24 hour basis, as customers typically require treatment with every passing hour of every day. In addition to this, the database also had to contain a triage doctor, who would authorise whether the patient is able to be discharged or whether they must remain in hospital for further treatment etc. There was also a requirement to store beds in the database, as it is a nurse’s job to oversee patients who may require a bed depending on how bad their illness/injury is. Moreover, I was faced with the difficult task of including any medication that the patient required, as I had to include the name of the medication, its dosage quantity and also its intervals. This meant that I had to carefully plan the design of each of my tables, as the field’s had to be carefully created not just to create a relational database, but for the data to match up with each table and maintain its relevancy and consistency. After successfully creating the tables and entering the data for each table, the hospital required me to carry out at least two check constraints, which is a more constructive way of extracting data from tables within the database. Finally, I was faced with the challenge of indexing the data, which is again an easier way of extracting data, this time by finding staff who are working certain shifts, finding a patient who has been subscribed with taking a particular medicine etc. I was also asked to create a transaction for the actions needed to prescribe the recommended dosage for a patient and update the patients record. Transactions is an easier way of extracting data from different tables, which in some cases can be multiple pieces of data, depending on what the scenario is. 
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When indexing the data within the database, the key part to this was to consider which data to index and why. This is because there are many different ways to index data from a database, but an index must be relevant to what someone would query. Therefore, from the data within the database I created, I indexed doctors who start their shift at midnight as this is an easier way of checking shifts, instead of going through the actual data to find this information out. For example, if a doctor had questioned what shift another doctor is working, the easiest way to find this information out is to refer to the index, which is a quicker and more effective way of finding out this information, particularly if the data within a database is very long and contains multiple records. I have also repeated this, by indexing nurses who start at midday, which again is another query which could be frequently asked, therefore it is relevant to index this data and refer to it when needed, instead of navigating through multiple records to answer the query. This is also followed by indexing data to find receptionists who start their shift at midnight, as there must always be a receptionist to deal with patients coming in or out of the hospital, which makes it easier to see which receptionist starts at midnight, in order to be sure that the staff for the next day is organised. Moreover, the next index I created would be a much more common within a hospital in a real situation, as I had indexed the data to find a particular patient’s medication. This would be a very common situation in any hospital, as a hospital holds records of medication prescribed to patients in their medical history folder. Therefore, if a customer had queried which medication they were prescribed after a certain illness/accident, the hospital could refer to the indexes and aid the customer with their query in a more cohesive and simpler manor. I have also indexed any patients with a broken foot, as I have stated in the database that the patient had to remain in hospital and undergo surgery to repair the damage. This also meant that the patient would require a bed, which is another reason why I decided to index this data, as it is also an easier way of seeing which patients require a bed for their illness/injuries. 
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Fragmentation schema
A fragmentation schema in a database is when the data is broken up into fragments, this process is made to increase the navigation of the database as a whole, as it becomes easier to operate the data and work closely with the data, without having to navigate throughout the database to find the information required. [1] However, this is also an easier way to not just navigate the data, but to navigate with the tables where the data is stored, as fragmentation is a way of sorting the data in the tables to ensure the data does not overlap. Moreover, if I was fragmenting the database created for Health Is Wealth hospital, I would restrict access to the data as it is important to protect the data from being hacked etc. If the data in the database was left open and an intruder managed to break into the system, the data could be edited without a user’s permission, which could even bring the hospital down if the intruder managed to successfully wipe the database. In addition to this, the use of fragmentation expressions is also key to making the data more accessible and allowing the database navigation to be made easier. [2] An expression-based distribution is when the scheme inserts data into specific rows which contains specific values, where you specify the fragmentation expression by defining the criteria by assigning a set of rows for each fragment of data. 

Round-robin 
The round-robin fragmentation scheme is a better and more efficient way of sorting data in the tables. The purpose of the round-robin scheme is to [2] place rows of data in fragments, where the data rotates through each row to evenly distribute the rows of data. However, when using ‘INSERT’ statements to insert data into each table, the database server uses a hash function to determine where to store the data in a particular row. Finally, if one of the fragments is full, the database server will skip past the fragment and move on. 

Why use the round-robin strategy?
For the Health Is Wealth database that I have created, I would use the round-robin strategy for each table that I designed, as the data containing the shifts of the doctors, nurses and receptionists could be broken down and rotated, which enhances the usability of the database as well as the navigation of the database. By rotating the shifts of the doctors, nurses and receptionists, it becomes easier to manage and maintain the system as a whole, due to the fact that there is less hassle to manage the shifts by using the round-robin strategy. Without using the round-robin strategy, it is harder to keep a track of the shifts because the user of the database within the hospital would need to navigate through the data to find this information out. Finally, the round-robin strategy also makes the data more secure, as it would be more of a challenge for an intruder to hack the data and potentially edit it. 


[bookmark: _Toc126603869]Fragmentation Strategies

Horizontal fragmentation
[3]The process of horizontal fragmentation for the Health Is Wealth hospital would be to take a patient and place them in the ‘Doctors’ or ‘Nurses’ table in order to assign a patient with a doctor. This is done to see which patient has seen which doctor/nurse and to also update this in the patients’ record, to record this type of data. This also becomes easier when querying the data, as you could then query patients who had seen a particular doctor at a particular time. 


Vertical fragmentation
[3]A vertical fragmented strategy is used to take fields from a table and to place different fields in a separate location. An example of using this for the Health Is Wealth hospital would be to take the ‘TreatmentGiven’ field from the ‘Patients’ table and store it into the ‘Doctors or ‘Nurses’ table to show which doctor or nurse gave a particular patient a certain type of treatment. This allows the hospital to view the data in a different way, by extracting data from other tables and putting it in the correct table where necessary. Furthermore, by using a vertically fragmented strategy, it also makes the data much more readable and understandable as it is structured in a much more understandable way. 


Mixed fragmentation 
[4] This is when both horizontal and vertical tables come together to form an overall breakdown of the data which is stored in the same table. When doing this for the database that I created, this would occur by having rows in a table such as patientID, doctor/nurse, injury, discharged, treatment given and medication. All of this data would have been extracted from the patients, doctors and nurses table, before coming together to merge one table where it is clear to see details of an appointment. The purpose of mixing the fragmentation together is to enable the database to become more readable, understandable and easier to maintain data. Mixed fragmentation is also an easier way of creating queries, as multiple pieces of data can be displayed at once, which makes it easier to provide feedback to a patient/colleague in the hospital on the details of when they had an appointment at the hospital. 
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This is when the primary fragmentation [5]“induces a horizontal fragmentation of another table based on the semi join with the primary table.” However, in this scenario, the child fragments that would be derived from the adults data would be the date of birth, as the child would be significantly younger than the adult, the address could also be derived as the child may live in a different location to the adult (with another family member). A child’s data will also be different to adult’s data, therefore it is easier to separate the two out, in order to improve the usability of the database as well as its functionality. 
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I believe that I have successfully created a proposed distributed database design for the Health Is Wealth hospital. I have carefully considered each factor, and have also applied my own examples on why I think it is necessary to conduct these ways to distribute data in a more readable and presentable manor. My examples have successfully matched up with the requirements that were set by Health Is Wealth hospital, which would enhance the usability and sustainability of their database. Fragmenting data is such a key part of how a database is operated and maintained, therefore it is crucial for a hospital to implement this technique if they wish to enhance the usability of their database. On a personal note, I believe that fragmenting data is an easier way of creating queries, as it is an easier and clearer view of how to handle the data as well as how to view the data, as viewing the data when it has been fragmented is personally easier than viewing the data when a query has been created. 

If I was to construct this database again, I would definitely fragment the data because it enhances the usability and improves the database as a whole, because it’s easier to understand the data etc. However, I would also create the tables themselves in a different way, by adding tables for shift patterns, injuries etc. My reasons for this is because the data would be easier to distribute and fragment, which would bolster the database’s performance as a whole and would make the data easier to understand. Moreover, I would carefully plan out the design of the tables before constructing them, as I designed the tables after normalising the tables to 3NF. I believe that I should plan the design more carefully, to ensure that when the data is entered into the tables that it matches up in a more effective way, in order for me to bolster the design of the database as a whole by fragmenting as much data as possible. 

Finally, the aim of the task was to create a database for the Health Is Wealth hospital in a way where they could manage multiple things at once. After creating the design, I believe I have successfully met the requirements of the hospital, as they are now able to track patient details, doctor details, nurse details and other details such as patients’ medication etc. These are all key fields that a hospital database must cover, as the use of a database is crucial to any hospital, as they run on a 24 hour basis including the A&E department, which has an estimate of hundreds of patients throughout a 24 hour period. Overall, I believe that the Health Is Wealth hospital could navigate around and cooperate with the design, as everything in the design has met their requirements. 
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