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[bookmark: _Toc535586655]Adding multiple user’s principles to a database

This report will look into the options available when looking to implement a multi-user environment design to a database and in particular to the wHole bus company database. 
[bookmark: _Toc535586656]What is a multi-user database?

A multi-user database is a database system designed so that more than one user can use it at the same time. While deciding on there are three classes of multi-user database designs depending on the size of users that are needed to be on the system. [1]

· Workgroup – When the users on the system are below 50, usually a department in an organisation. There’s a focus on security in this class so only two members are able to access the system concurrently to edit the same data. There’s the risk that data can lose its integrity with this approach. The system would need to be managed well to avoid the problems that could occur and to protect the data. More suited for a centralised system. [2] 
· Enterprise – When the users on the system are above 50 and tend to go into the hundreds. This suits a company that would like to use a distributed system.
· Web- based – When the data on the system serves thousands of users over the internet. This allows anyone with internet access and a web browser the opportunity to get access to the web-based database. This kind of the design is popular with the idea of sharing something personal with other people e.g. a collection of favourite songs or books [2]. This kind of system would not be suitable for a smaller organisation with not many users on the system. An organisation with big concerns about the security of their data and would need to manage the system well. With this system it’s possible to keep the system away from the public while there are levels of access that can added to staff members through the user of passwords and usernames, these levels of access can stop letting users see certain parts of the system [4]. 
Databases can be classed not just based by the size of the user but also by the location. If a company are utilising data in a single location, then this is known as a centralised database. On the other hand, if a database is getting data from multiple locations then a distributed database would be more appropriate. [3] 
In the case of the wHole Bus company database, I would not expect the users on the system to be enough to be considered an enterprise database system so I would say that a workgroup system would be best for the company. If I was to decide on if the database should be distributed or not, considering that I feel that there wouldn’t be many users on the system that a centralised system would be better placed but if the company were planning on expanding in the future then a distributed, enterprise system could be implemented. 
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Advantages of multi-user databases

Multi-user databases are said to have many advantages to a business and organisation. Having multiple staff members working being able to update information and complete more challenging tasks without needing to wait on each other to gain access allows for a more flowing and less frustrating experience for the staff. 
This less frustrating experience would apply to the customers as users would get immediate access to their information if for example they were working in a store and a customer had an inquiry about a previous payment. 
A web based database can be very beneficial to an organisation to as it gives them much more exposure to reach more people due to use of internet access. 
 [4] 
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In database terms a transaction is a unit that makes up a system. A transaction occurs when a change is made to the data in a table. When considering the possibility of implementing a multi-user database system it’s very important that transactions are done to ensure that the data keeps its integrity. To avoid this, a multi-user database would make the use of transactions with the goal of a becoming atomic.
There are different types of transactions that can be used. Two well-known transactions are the read-write transaction and the read-only transaction. A read-only transaction can read data but cannot make any changes to the database in any way. A read-write transaction can read data and also make changes to the database. 
For a level of atomicity to be achieved there are 2 kinds of transaction operations used. These are working under a component known as the transaction manager.
· Commit- This is the operation that singles that the transaction has been successful. When the data goes through the transaction with no errors then the data is considered to be back to a consistent state again and the commit operation lets the transaction manager know that it has been a success. 
· Rollback – This is the operation that singles that the transaction has been unsuccessful. When the data goes through the transaction with errors then it the data is considered to be in an inconsistent state and the rollback operation lets the transaction manager know that a problem has occurred so the transaction can be cancelled. 
[5]
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ACID is a group of properties that represent the key principles of ensuring that data modifications are stored in a manner that allows data to be consistent and secure. 
ACID is made up of four key principles. 
· Atomicity is a type of transaction property. It’s described as an all or nothing approach to due to the transaction having two outcomes. It will be successful or if any problems occur in the process then the transaction gets cancelled. 
· Consistent – This is ensuring that the data saved will not be violating the databases integrity. Changes in the data during a transaction get cancelled and the data is put back to its consistent state beforehand. 
· Isolation – One transaction is not being affected by another transaction taking place. 
· Durable – If a transaction gets committed but is affected by a failure, then the data is looked after and kept in its correct state. Once committed, that data will always be in that state.
These principles would be very useful to the bus company when ensuring the implementation of a multi-user database. 
[6]
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