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This report contains information that talks about the solutions that are being provided to the ALC. These solutions include queries, indexes, transactions, stored procedures, check constraints and an audit. There will also be a section that talks about performance tuning, transactions, and an evaluation of the design and implementation. There is also a section that talks about the importance of some concepts. These concepts are rollback, commit, functions, triggers, procedures, transactions, and indexes.
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This section is going to talk about some of the solutions that have been provided to the ALC. The first solution that has been provided to the ALC is check constraints. Four check constraints have been provided to the ALC. The first check constraint checks to ensure that the members’ date of birth is not before 1900. This helps to ensure that the members’ date of birth is a valid and realistic one. The second check constraint checks to ensure that the date the member joined is after their date of birth. This helps to ensure that only a valid date can be entered into the date joined field. The third check constraint helps to ensure that the members’ date of last renewal is greater than the date that they joined. This helps to prevent the date of the last renewal from being before the date joined which would not make sense. The final check constraint ensures that the end date for the classes cannot be before the start date for the classes. This will prevent invalid data from being entered into the end date field. These are the four check constraints that have been provided to the ALC.
The second solution that has been provided to the ALC is an audit feature on the membership table. This audit function keeps track of all of the changes that are made on the membership table, and it stores the changes on the membership audit table. This is an important solution because the database will be used concurrently by many users, so it is important to know which user is making changes at certain times. The audit keeps track of the type of change made, who made the change, the new values, the old values, and a timestamp of when the change was made. This is the second solution that has been provided to the ALC.
The third solution that has been provided to the ALC is stored procedures. Three stored procedures have been provided on three different tables. These stored procedures are insert, update, and delete stored procedures. These three stored procedures have been implemented on the members, staff, and instructors tables. The stored procedures have been implemented on these tables because these will be used the most as data will be frequently entered into them. These stored procedures will also help the users reuse code when inserting, updating, and deleting users. This will help to save the users time when changing data in the database.
The fourth solution that has been provided is transactions. The two transactions that have been implemented are rollback and commit. These transactions have been implemented inside of the stored procedures mentioned above. The rollback transaction will help to prevent any invalid data from being inserted into the database. If a user tries to implement invalid data, a message will be displayed saying that the database was unable to add the data, so the transaction rolled back. This will help to ensure only valid data is entered into the database. The commit transaction will help to save the data being entered into the database once the user enters data using the stored procedures. If the data is valid, the commit transaction will occur which will save the data to the database. These transactions will help to ensure that the data being entered into the database is valid and secure.
The fifth solution being provided to the ALC is indexes. The first index is on the members’ table, and it uses the first name and surname fields. This helps the user to quickly query the database when searching for a specific member by their name. The second index is on the staff table, and it uses the staff’s first name and surname fields. This helps the user to quickly query the database when searching for a specific staff member by their name. The third index is on the instructors table, and it uses the instructors’ first name and surname fields. This helps the user quickly query the database when searching for a specific instructor. The fourth index is on the rooms table, and it uses the room size field. This can help the user to quickly query the database when searching for rooms that are a specific size. These are the indexes that have been provided to the ALC.
The final solution being provided to the ALC is queries. The first query is on the members’ classes table, and it checks for all of the classes that have six or more members. This is because classes are only viable if there are six or more members so the query can help the users to see which classes are viable. The second query is also on the members’ classes table, and it checks for all of the classes that have less than six members. This is because classes with fewer than six members are not viable so the query can help the user quickly see which classes are not viable. These are all of the solutions that have been provided to the ALC.
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This section is going to identify three secondary indexes that can be added to the database to improve query performance. The first index that could be added to the database is a class information index on the classes table. The index would be on the ClassID column. This index would allow the user to quickly find all of the information for a certain class by searching for the ClassID. The reason why the index uses the ClassID column is that each class has a unique ClassID which can help the user easily identify the class based on its ID.
The second index that could be added to the database is an index that allows the user to quickly see how many members are in a certain class. The index would be on the members’ classes table, and it would use the ClassesClassID column. This index would allow the user to quickly lookup a ClassID to see how many members are in the class. The reason why the index uses the ClassesClassID is because every class has a unique ID which can help the user easily identify a class based on its ID.
The third index that could be added to the database is an index that allows the user to see which instructors teach a certain activity. The index would be on the activity instructors table, and it would use the ActivitiesActivityID column. This index would allow the user to quickly lookup an ActivityID to see which instructors teach that activity. The reason why the index uses the ActivitiesActivityID column is because each activity has a unique ID which can help the user easily identify an activity based on its ID.
These are the three secondary indexes that have been identified. These secondary indexes have been added to the database and can be found in the SQL file.
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This section is going to talk about how the transactions that have been implemented may be used to address the situation at the ALC. The transactions that have been implemented were used in the insert, update, and delete stored procedures on the members, staff, and instructors tables. These transactions can help the situation at the ALC. This is because many users are going to be concurrently using the database, so it is important that the data being added to the database is valid and it is important that the data is saved to the database. Multiple people are going to be using the database at the same time which means that there is a chance that invalid data gets inserted into the database. The rollback transaction that has been implemented into the database can help to prevent any invalid data from being inserted. This is because if the stored procedure notices any invalid data that is being inserted into the database, it will stop the transaction and display a message saying that the transaction has rolled back. This will stop any invalid data from being entered into the database which is how the rollback transaction can help to address the situation at the ALC.  The commit transaction can help to save data that is being entered into the database. This is because once the stored procedure has been run, it will commit all of the data to the database as long as there are no errors that would result in a rollback. Many users will be using the database concurrently so it is important that all of the data that they add to the database is saved which is why the commit transaction can help to address the situation at the ALC. This is how the transactions that have been implemented can be used to address the situation at the ALC.
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This section is going to evaluate the Entity Relationship Diagram that was designed for the database. It will also evaluate the database that was created for the ALC.
[bookmark: _Toc123931004]Entity Relationship Diagram:
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Above is the Entity Relationship Diagram that was developed for the database. The first table is the ‘Members’ table. This table is important as it will store all of the details about the members that are joining the ALC. At the bottom of the table, there is a foreign key that says what membership the member has. This foreign key is linked to the ‘Membership’ table.
The second table is the ‘Membership’ table. This table is important as it stores information about the memberships that are available for the members. Each membership has an ID, a name, and a price.
The third table is the ‘Membership_Audit’ table. This table is important as it keeps track of all of the changes that are made in the ‘Membership’ table. This was one of the requirements that the ALC had. The table contains information about the type of change made, who made the change, the ID for the membership that was changed, the new/old name for the membership, the new/ old price, and finally, it has a timestamp which shows when the change was made.
The fourth table is the ‘Staff’ table. This table is important as it stores details about all of the staff at the ALC. It keeps track of their name, address, email, and their job.
The fifth table is the ‘Instructors’ table. This table is important as it keeps track of all of the instructors that are hired by the ALC. It keeps track of their name, address, and email.
The sixth table is the ‘Activities’ table. This table is important as it keeps track of all of the activities that are available at the ALC. Each activity has an ID and a name.
The seventh table is the ‘Instructors_Activities’ table. This table is important as it keeps track of all of the activities that each instructor teaches. It keeps track of the instructors’ names, emails, and Activity IDs.
The eighth table is the ‘Rooms’ table. This table is important as it keeps track of all of the rooms that are available in the ALC. It keeps track of the room ID, the room number, and the room size.
The ninth table is the ‘Classes’ table. This table is important as it keeps track of all of the classes available at the ALC. The table has four foreign keys. The first foreign key is linked to the ‘Rooms’ table. The second foreign key is linked to the ‘Activities’ table. The third and fourth foreign keys are linked to the ‘Instructors’ table. This table keeps track of the class ID, start date, end date, start time, end time, room ID, activity ID, instructor name, and instructor email.
The final table is the ‘Members_Classes’ table. This table is important as it keeps track of all of the classes that each member is participating in. This was one of the requirements that the ALC had as they needed to keep track of how many members each class has which this table would allow them to do.
Overall, this Entity Relationship Diagram is very good as each table is very important in the database and it is also very good as it meets all of the ALC’s requirements.
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The database that was created was based on the Entity Relationship Diagram. One reason why the database that was developed is good is that all of the tables in the database are useful because they keep track of information that the ALC would need to keep track of. From member details to class details, the database contains a variety of stored information that would be useful to the ALC. Another reason why the database is good is that it contains check constraints. This helps to ensure that all of the data that is entered is valid, and it is consistent. This will help to prevent the database from featuring any inconsistent data when the data is being analysed. An additional reason why the database is good is that it contains an auditing feature on the ‘Membership’ table which was one of the requirements that the ALC had. This audit keeps track of any changes that have been made to the ‘Membership’ table. This is useful because the database will be deployed in a multi-user environment, so it is important to know who made a change and when it was made. This will also help to prevent any updates from being lost as they would all be stored in the audit table. Another reason why the database is good is that it contains stored procedures to insert, update, and delete data on the members, staff, and instructors’ tables. This will help to save the users time when making changes to the database as the stored procedures will allow them to reuse the code. An additional reason why the database is good is that it contains transactions within the stored procedures. These transactions help the users to commit data to the database. It also helps to prevent any invalid data from being entered into the database by rolling back. These transactions will help to prevent there from being any uncommitted dependencies and invalid data input. Another reason why the database is good is that it contains a variety of indexes. This would allow the users to quickly query the database to find a specific piece of information. Finally, the database contains two queries to see which classes have over five members and which classes have less than six members. This is so the users can see which classes are valid and which classes would not be valid. This was one of the requirements that the ALC had as they wanted to see which classes would be valid and which ones would not be valid. 
Overall, the database that was developed is very good as all of the tables keep track of useful information, the database contains a variety of useful features, and the database also meets all of the ALC’s requirements. This is why the Entity Relationship Diagram, and the database that was developed are good and successful. 
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This section is going to talk about the importance of a variety of different concepts. The first concept that will be talked about is rollback. Rollback is an important concept because it can be used to undo any changes to a database that could be wrong or invalid [1]. This helps to ensure that all of the data that is being entered into a database is valid and correct. This would result in the data in the database having good integrity.
The second concept that will be talked about is commit. Commit is an important concept because it is used to save the transaction changes to a database [2]. This would be useful when carrying out multiple transactions because all of the transactions would be saved to the database at the same time. Commit can help to prevent any data from being lost as it is automatically saved when committed to the database.
The third concept that will be talked about is functions. Functions allow you to carry out operations that would usually take multiple queries in a single function [3]. This is useful as it can save you a lot of time as you would not have to create multiple functions to carry out an operation. Functions also allow you to reuse the code which means that you would not have to write out the function every time you want to use it.
The fourth concept that will be talked about is triggers. Triggers are an important concept as they are automatically performed when a specific event occurs [4]. An example of when a trigger would be used is in an audit. This is because it would automatically track any changes that are made to a table, and it would list them in a separate table.
The fifth concept that will be talked about is procedures. Procedures are an important concept as they allow you to combine multiple statements into a single procedure [5]. You are then able to call the procedure to execute them. This is useful as you can reuse the code when calling the procedure. This would help when entering a lot of data into a database as you can save time and space by reusing the procedure.
The sixth concept that will be talked about is transactions. Transactions are an important concept as they allow you to maintain data integrity and handle database errors [6]. This is useful as it allows you to commit data to a database and it allows you to roll back the changes to the database if there are any errors when attempting to make changes to the database.
The final concept that will be talked about is indexing. Indexing is an important concept as they allow you to quickly retrieve data [7]. This is useful because if you have a large database and you need to quickly find a certain piece of data, you can use an index to quickly and efficiently find the data.
This is the importance of some of the concepts that are used when developing a database.
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