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In this document I will be designing and demonstrating the use of a small dbms (database management system). in this case Microsoft access, and its applications for SMB’s (small and medium businesses.
I will outline the types of users and demonstrate the plan for my relational database in the form of an entity relationship diagram. I will then from this produce an access database with a series of functionalities as outlined in the brief, such as menus, queries, and calculations from said queries.
[bookmark: _Toc133067069]Firstly, I wish to identify the types of users in my database.
However before diving in and doing so I think defining the types of users that will access my database is important.
First you have a Database Administrator (DBA), this will be a person or a team that define the three levels of the database, the DBAs are also responsible for the creation and management of accounts that will allow users to access the database with the minimum level of permissions needed. A DBA is also responsible for providing security to the database and they only allow the authorised users to access or modify any database systems.  
The DBAs are also utterly responsible for any performance issues or security breaches to any database systems. They will monitor the recovery drives and provide any technical support to other users.
DBAs also maintain the physical and digital systems of the database should any software or hardware malfunction. [1]
Database designers, these users design the structure of the database this includes tables, indexes, the views triggers, and stored procedures with of course the various constraints of which will usually be enforced before database creation, they also control what data is to be stored and how it will then be related. [1]
It is this user levels responsibility to understand the requirements of various user groups and to produce a design that satisfies them all. [1]
Naive or parametric end user, this group does not infer any knowledge of the machinations of a database they simply access the database to perform their given roles. [1]
I decided that staff in the administration department will be Database administrators, this will allow them to make changes to other departments tables, the theory being if only one department keeps track of the database there is less likely to be error, this will be strictly for administrative managers, another responsibility of this department will be to ensure each venue is assigned the correct type of department and resources, they will also delegate external resources such as catering.
Some of my administrative staff will also be database designers, this is as I feel this department should also be considering the types of users that they have created and to produce the designs needed to satisfy them.
The head of a department will also be given DBA permissions as this will allow them to coordinate with administrative staff to ensure that branches department has the correct amount of resources represented.
General level staff such as lighting engineers or sound engineers will be classed as a casual user with regards to access level, this is as they may frequently view the database to ensure the equipment, they are packing for a venue is correct or not scheduled for maintenance. 
Finally, the customers that have used this company to book and organise an event will be classed as a naïve end user, this is as they will use a view of the database to check details but will likely not have any prior knowledge on the workings of a dbms, (database management system).


I decided to break down the brief into four department types of which each branch will have one or more of each department.
These being:
Sound, light and visuals, custodial and maintenance, and administration
[bookmark: _Toc133067070]Outline of departmental operations:
Sound engineering: For checking acoustic viability of the location and installing and managing sound outputs and inputs.
Light and visual: Responsible 
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Now before I start diving into access and lay down my first tables and forms, I think it’s a good idea to have a plan.
This plan will entail the software will design the entity relationship diagram with, and of course the type of ER (Entity relationship) diagram I will use.
Firstly however, what even is an “entity relationship diagram”?
Well, an entity can be anything with a physical existence say a person, car, house, or employee. Or perhaps even something with a conceptual existence like a job or a company. [2]
Now any entity you create say, employee, will have various properties, such as employeeID, name, job role etc, these properties are called attributes. [2]
I decided upon using Crows foot notation to represent the degree of relationships between my entities. 
[bookmark: _Toc133067072]The ER diagram:
[image: ]
Seen above is a screen snip of my ER diagram in crows foot notation.
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[image: ]
Seen above is a close-up view of my staff table(s), the degree of relationships here is as follows.
There are many staff feeding into one instance of “staff HR” here staff ID is acting as a foreign key which enforces the established link between Staff and “Staff HR”. 
In the staff at Branch table, you see the field “Staff ID” acting as both a primary and foreign key, as such this table is an example of a weak entity as it is dependent on the existence of Staff, please also note the presence of the foreign key “staff Department” under HR this is simply there as it is an important piece of admin for a HR form.
“A weak entity {Staff at branch} is dependent on a Strong entity {Staff} usually a weak entity will use a partial discriminator key, but the concept of dependence here and not being able to be uniquely identified still stand”. [3]
“For notes sake a partial key would be a set of attributes that ultimately form a unique identity in a Dbms” [4]
[image: ]Note “Staff in department” on the left, this is another example of a Many to one relationship.
I/e many staff are in one department at a given time.

[bookmark: _Toc133067074]The department, branch, and the bookings.
[image: ]
Seen above here are my Branch and department entities, it all starts from the aforementioned “Staff at Branch” entity this forms a many to one relation with “Branch” in that order, as many Staff will work in each branch, you will note Branch ID is used as the foreign key which enforces this instance. 
Logically Branch is then related to “Departments at Branch” in a one-to-many relationship as I feel each Branch may have many departments, to enforce this instance Branch ID is again being employed as a foreign key. The “departments at Branch” entity now forms a one-to-one relationship with “department” as this is merely a “bridging table” I will explain later. Here department ID is acting as a foreign and primary key to ensure data integrity and enforcing this relationship.
From there I decided to create the department entity and produce another two entities from there. The first being Assets at department, this has a relationship to department of one-to-many, I/e there are many assets at a given department where appropriate. However, there is yet another layer of abstraction, do bear with me.

This entity yet again splits into two others, “Assets on loan” and of course the ever almighty “Bookings” table where the customer view is really focused upon.
Now the “assets on loan” entity is naturally related to “Assets at department” in a many-to-one manner stemming from assets at department. The thinking here is that there are many assets that can be at an instance on loan. 
I decided to stem bookings off assets on loan in a many-to-one relationship. This as I felt that in each instance there will be many assets per a booking, say 3 or more speakers with some lights.
So, in terms of the keys enforcing these relationships are as follow:
[image: ]
Asset ID stems from the assets table, as such it behaves as a primary key and a foreign key, it forms a composite primary key, this being the combination of two or more columns that together uniquely identify each row in the table, when both keys are applied (as required) it guarantees the uniqueness of that row. [5]
[image: Diagram

Description automatically generated] 
Lastly here is my assets on maintenance table. AssetID forms a foreign key paired with department ID which together form a foreign composite primary key which guarantees uniqueness in a given instance of Assets on maintenance, it is related from the Assets In department, in a many to one manner. As many assets may be in each instance under maintenance.






[bookmark: _Toc133067075]Adhering to normal form conventions:
In the diagram you may note the presence of “bridging” tables such as Staff at Branch, Departments at Branch and of course Staff at Department.
Well, these exist so that my database will conform to a set of standards that have been in place since E.F Codd himself produced the concept for the relational database! These being 1st, 2nd, and 3rd normal form.
To reach the desired 3rd normalisation we must first adhere to of course, 1st and second normal form! This is done by first ensuring that each attribute in the relation is atomic and cannot be further simplified into any other meaningful components [6]. After it has been first normalised, we must then ensure that there are no ‘non’ prime attributes dependant on any subset of candidate keys. Put simply that every atomic attribute only depends on one and only one primary key, composite or otherwise. [7]
Finally, once we have formatted the tables as so above, we can then ensure that they conform to third normal form. It should be mentioned that the primary reason for using this standard is to reduce the level of redundancy as we increase the levels of normal form, we simply wish to reduce the risk of update anomalies. And to ensure the database is in a consistent state. [8]
The greatest risk to 2nd normal form is a transitive anomaly, where indirect relationships between attributes create issues, as such by ensuring that only prime attributes form dependencies in relations, we can eliminate this risk and push the table into 3rd normal form. [8]


[bookmark: _Toc133067076]The database!
[bookmark: _Toc133067077]Input Validation and Tables:
Bookings…
[image: Graphical user interface, application

Description automatically generated]
To ensure that all possible needs for any venue are met I realised that perhaps only one asset per booking would create issues down the line. So, I created a lookup field ‘Additional assets’ that enable multiple Asset’s to be assigned under the same booking.
Here is an example of that working…

[image: Graphical user interface, application, table, Excel

Description automatically generated]
To provide input validation for the ‘More assets’ Field I used the syntax:
Input validation on emails and phone numbers for the customer table:
[image: A picture containing table

Description automatically generated]This requires that the email String has ascii characters and an @ symbol and is not akin to anything that is not that so special characters like * or a space cause an error to be thrown! Regarding ASCII, I used the operant ALIKE not LIKE as emails can have ASCII wildcards which throw errors when the like pattern match is executed.

For phone numbers, note that this is to validate standard UK number lengths and may throw errors if another area code is used!
[image: Graphical user interface, table

Description automatically generated]
This just ensures that the length is less than or equal to 11 numbers.
[bookmark: _Toc133067078]Relationship report
[image: Table

Description automatically generated with medium confidence]
To generate my relationships report I used the feature highlighted in red.
[image: Diagram

Description automatically generated]
To show consistency with my ER diagram, here is a generated report of my entities with their given relationships. 
[image: ]
Note that this means one-to-many.
[image: Diagram

Description automatically generated]And this being many-to-one, seeing as I discussed in depth the relationships between entities in my ER diagram above. I will merely leave this here as a database view of those in action!




[bookmark: _Toc133067079]Reports and queries
[image: Graphical user interface, website

Description automatically generated]
Note that this was to format my staff at branch table for sake of data integrity and concise nature of my data.
Assets at department:
[image: ]
[image: ]

[image: Graphical user interface, application, Word

Description automatically generated]
Here is the query design for my maintenance table, note that there are two sources used here ‘Assets at department’ and ‘Assets on maintenance’ these two sources are used to show the quantity overall, and the amount that will be on maintenance. 
The field of note here however is ‘total left (After maintenance)’ this is a calculated field. And to allow the database engine to call upon field [quantity] and then subtract that value with [quantity for maintenance] giving the total amount left that are available to be rented out. (Calculated field highlighted red)
Here’s how that looks:
[image: ]
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Description automatically generated]
[image: Graphical user interface, application, Word

Description automatically generated]


[bookmark: _Toc133067081]Macros used!
You’ll note that the Bookings form opens when this access database image is opened, how did I do this? Well with Macros!
[image: Graphical user interface, application, Word

Description automatically generated]
For simplicity’s sake, here is an overview of my macro, note that the action dictated is ‘openForm’ ‘Booking Form’. 
So how do I get it to run when the database is opened?
Well by calling the macro ‘autoexec’ this harks back to the old bios days but put simply this will be executed before any queries or VBA codes are run! [9] 

Gallery of all tables used in database:
[image: ]
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[image: Graphical user interface, text, application, Word

Description automatically generated]

[image: Graphical user interface

Description automatically generated with low confidence]
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Description automatically generated with medium confidence]
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