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Performance Tuning

There are a few transactions that would be used regularly enough amongst some fairly static tables that would benefit from indexing to allow for a quicker display of the required data.
The first and most obvious of these is one for the full list of staff and their positions, this will be used to fit a staff member to an appropriate appointment. The Select queries in use here consist of one to show a full list of staff and another that shows only dentists both in alphabetical order by last names.
The second index does a fairly similar thing with the ‘Patient’ table but switches out ‘Position’ for ‘PaymentStatus’, this will allow a receptionist or someone handling finances to easily determine which patients need to be charged independently and which do not.
My third index will be linked to the ‘Surgery’ table and will be used for separating the regular surgeries from any emergency ones, this one is built in mind for the future and any potential expansion of surgery numbers. It will also then be used in separating morning and afternoon surgeries as well, in order to help facilitate appointment allocation.
My fourth index will also be for helping with the allocating of appointments and will index the start time of each slot. Given that every appointment is set for 15 minutes, only the start time is needed for quick allocation. It will also be used for showing which times are available and which are not.
Distributed Database Solution

Fragmentation is a process by which a database is divided into multiple smaller parts in order to facilitate the storing of data within different locations. This is useful as it allows for the division and replication of specific elements of a database that can then be sent to the relevant user that requires it, such as staff data to a receptionist in order to schedule appointments or patient data to a patient for them to review it and make any necessary changes. 
The biggest and most important reason to do any of this, is to reduce the time it takes to do anything related to any amount of the data by cutting out all of the unnecessary data that the current user has no requirement for. This also can be used to keep the most secure data from being at an unnecessary level of risk by having it sent to someone’s personal computer, instead keeping it in the most secure place possible.
There are of course some disadvantages to fragmenting the data as opposed to keeping it centralized in one location, one of these is that while retrieving fragments that are located in the same storage location is faster, any request that requires fragments from multiple locations is inversely going to be slower.


Horizontal – Horizontal fragmentation uses WHERE statements in order to divide the data such as in the scenario where a user needs to see all of the time slots linked to a particular surgery, for this they would use the following code. 
CREATE Surgery_1 AS 
SELECT * FROM TimeSlot  
WHERE SurgeryID = "001";

Each fragment should have every column of the base table in order to enable reconstruction of the original table. 
The list of predicates used to form the fragments are as follows:
WHERE SurgeryID=”001”; WHERE SurgeryID=”002”; WHERE SurgeryID=”003”; WHERE SurgeryID=”004”; WHERE SurgeryID=”005”; WHERE SurgeryID=”006”; WHERE Position=”Dentist”; WHERE SlotAvailability=”OPEN”; WHERE SlotAvailability=”CLOSED”

Vertical – Vertical fragmentation is the other side of the coin to horizontal fragmentation and uses the columns as opposed to the rows when dividing the data. What this means is that multiple tables are created by splitting the main table which allows for very easy re-construction. The code for this type of fragmentation can be as such,
CREATE INDEX Index_AppointmentAvailability
ON TimeSlot (TimeSlotID, SlotAvailability);
Something important to take note of is that in order to make sure the original table is able to be reconstructed the fragmentation should include the primary key of the original table.
So the various attributes that make up all the different fragments are as follows:


Hybrid – As the name suggests, hybrid fragmentation uses a combination of horizontal and vertical fragmentation, 
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