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This report highlights certain sections of the planning and implementation of a database management system (henceforth referred to as DBMS) based on the Shape-up gyms case study. In particular it looks at the idea of performance tuning in a DBMS, with a focus on do this can be achieved using indexed views; the report does this by identifying 3 potential indexed views and justifying why the columns in the view were selected, and then discussing the implementation of said indexed views.  The report then goes on to look at the design strategy known as fragmentation, and discussing how that could be used with horizontal, vertical, and hybrid fragmentation.
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[bookmark: _Toc35012372]Introduction
As people working in the software industry it’s increasingly important to understand database structures, whether one is working directly with a database or writing software that would interact with a database. With the case-study in mind of a gym business wanting to expand and so digitise records as well as allow for future growth, there lies a particular importance in understanding the clients needs; what datatypes and variable sizes to use for each column, what constraints to place on said columns, and the connections between the various tables. With a structure in place one needs to then think about what queries are going to be executed and whether the various schemas would benefit from indexed views being creates with them having the potential to improve performance in the right circumstances. After this there comes a need to think about fragmentation, and the advantages/disadvantages of using a fragmented database. 






















[bookmark: _Toc35012373]1– Performance Tuning
[bookmark: _Toc35012374]1.1 – Identifying Indexes
In theory indexes can help to improve performance by reducing the time taken to execute queries, especially useful in larger databases, by performing scans instead of seeks where possible based on a defined index based on a view. This can run into issues if an index references multiple tables, in situations like these the DBMS software will return to using seeks rather than scans. So, using indexes is judged on a case by case basis and is by no means a blanket tool for improving performance. That being said, let’s discuss potential indexes for the case study database.
The initial thought was to have various indexes based on the customer table with where conditions corresponding to different time ranges, possibly intervals of 5 years. This was briefly pursued, but ultimately not used. When trying to execute the query to make this index the DBMS software threw an error about the string to date conversion yielding non-deterministic results and reading through the documentation did not clarify how to get around this issue*. The thought did remain with the customer table however, the train of thought being that that would be a frequently searched table for data analysis for trying to find patterns in customer behaviour. 
· *Further debugging led to the conclusion that the various formats for the date types in sql are a broken mess with no logic to them, with some of the formats being deterministic and others being non-deterministic for no logical reason, and no clear pattern between the formats of either variation of determinism; the default format for example, yyyy-mm-dd, for whatever reason is non deterministic which makes no sense in the slightest. This index can and was made despite these issues. 
· The next idea that comes to mind is a view containing a join between the customer and the membership purchase tables, the problem that could occur here is the moment views containing multiple tables are made, there forms the likelihood that any efficiency that would be gained by performing scans rather than seeks would be lost as the software may have to start using seeks again. Despite this, implementation of this indexed view shall be attempted.
· A basic but useful indexed view would be the joining of columns between the region and city tables. This could be used for planning where to expand the branches of the gym next, therefore it could feasibly be a view that used frequently enough to justify being an indexed view.
[bookmark: _Toc35012375]1.2 – Index Implementation
The indexes have been created as clustered rather than non-clustered as at the time of implementation this was thought to be acceptable. Later new information came to light 
· For the first index it was decided to use date format id 111, how well this will end up working is yet to be determined but the determinism issue that arose from this index was far too irritating to carry on with testing and so it was to decided that as this format allowed the index creation to execute successfully, that outcome was good enough.
· The next index, that should have been simple, proved also to be rather irritating. The error messages for SQL tend to be weirdly ambiguous, e.g. ‘an index can’t be created for “view name” because no index exists’. So, in order to make this index the query builder was used to not waste more limited time than needed. 
· At the point of writing the third index, realisation was reached that one of the reasons for having problems with the previous index was incorrect use of the dot notation, missing the ‘dbo.’ From from front of certain table names and column names. It was a relatively simple process making this index, though it remains to be seen how efficient it would be.
[bookmark: _Toc35012376]2 – Distributed Database Solution
[bookmark: _Toc35012377]2.1 – Fragmentation
Looking at the differences between horizontal and vertical fragmentation [1], it seems as though for this case study that horizontal fragmentation would be more useful in a lot of circumstances than vertical fragmentation.
2.1.1 – Horizontal
For the horizontal fragmentation it could be useful to have each branch of the gym to have the records from tables that relate specifically to them, stored locally. For example, the customer table could be split based on which gym branch a customer is registered to. 
For each region there are cities, out of said cities one city could be selected to be the main branch in the region; so the city table could be split based on the region the city is in and the records stored at the regions selected main branch.
2.1.2 – Vertical 
Vertical fragmentation could be used to separate levels of access to data between different ranking employees (managers and other employees). 
The main example of this that comes to mind is the customer table, certain sensitive information might not be good to have every employee able to access. 
2.1.3 – Hybrid 
With the horizontal fragments of the customer table made first, based on specific branches, it could then be vertically fragmented.
[bookmark: _Toc35012378]2.2 – Reconstruction 
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