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[bookmark: _Toc133239275]1.0 Introduction
The company “The Northern Lights pvt Ltd” has asked for a computerized database system to help organize booking events and managing staff. The database system would be used by the branch managers, staff, and customers to create event bookings and order supplies. Each branch would require the following departments to successfully organize and run events:
· Management
· Audio and Visual
· Ticket Sales
· Cleaning
· Maintenance



[bookmark: _Toc133239276]2.0 Entity-Relationship Diagram
[bookmark: _Toc133239277]2.1 Third Normal Form
To help design a suitable database system, an Entity-Relationship Diagram was created. The E-R Diagram establishes the relationships between the elements of the database tables and is used to ensure 3rd Normal Form within the database. 3NF is used to reduce repetitive data and reduce the likelihood of errors. Reducing repetitive data within the database will reduce the storage space that is required for the business, reducing costs, and improving performance.  [1]
[bookmark: _Toc133239278]2.2 Crow’s Foot Notation
To create the E-R Diagram, crow’s foot notation was used. The crow’s foot notation is an industry standard when designing and creating E-R Diagrams. This notation uses entities and attributes to help identify the relationships between the tables, which gives a clear diagram which can be read and understood.  [2] 
[bookmark: _Toc133239279]2.3 E-R Diagram
The E-R Diagram was created using Microsoft Visio which allowed for in-depth customization and gave a clean and professional result. This diagram is demonstrated figure 1. 
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Figure 1 - E-R Diagram created in Microsoft Visio
The E-R diagram shown in figure 1 highlights the key concepts required to design a diagram. The entities of this diagram are the tables, such as Event or Branch. The relationships are emphasized through the lines connecting the entities together. The degree of the relationships is shown through the crow’s feet at the end of the relationships. The crow foot denotes many possible elements attached to an attribute whereas a line ending with two vertical lines denotes only one element is attached to the attribute. 
[bookmark: _Toc133239280]2.4 Access Relationships
The E-R Diagram created in Microsoft Visio was then used to create a relational database within Microsoft Access. Enforce Referential Integrity was used when creating the relationships that required a one-to-many relationship in the E-R Diagram to ensure that when data is changed in one table it is updated in all other linked tables. This could include deleting or updating a patron from a table which would update all other data in other tables that is related.  [3]
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Figure 2 - Database relationships created in Microsoft Access


[bookmark: _Toc133239281]3.0 Output from Reports
[bookmark: _Toc133239282]3.1 Orders on Specific Date
The first report allows the user to enter a date which will show all event bookings that have been placed on that specific date. The report is generated using a query. This query is demonstrated in figure 3, the criteria to decide which orders are displayed is compared to the users input. The results from this query is then formatted to be displayed in the report, shown in figure 4, which would make it easily readable for the end user. 
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Figure 3 – Query to show events from specific date. 
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Figure 4 - Report to show events from specific date.
[bookmark: _Toc133239283]3.2 Quarterly Profit
The company also asked for a report that calculated the total profit from the current quarter. The orders for the current quarter are filtered using the query, and the total profit is calculated using the report. The overall profit for the quarter and an example of the report is demonstrated in figure 5. 
Figure 6 demonstrates the SQL code for the query of the quarterly profit. The code compares the year of the current date with the year of the event, as well comparing the quarter of the current date with the quarter of the event, if both are true the event is added to the report.  [4]
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Figure 5 - Example of quarterly profit report
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Figure 6 - SQL code of the query to filter dates from different quarters.


[bookmark: _Toc133239284]3.3 Yearly Profit
Like section 3.2, the company has asked for a report that calculates the profit from the events from the current year, the code for the SQL for this is akin to the quarterly profit, modified slightly to make the code fit for purpose. An example of this calculation is demonstrated in the report, shown in figure 7. 
Figure 8 shows the SQL code, this code compares the year of the current date with the year of the date that was entered, if this is the same the data is added to the query data. This query data is used to display on the report which can be viewed by the user and printed. The report then calculates the total profit, meeting the company’s requirements.  [4]
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Figure 7 - Demonstration of the yearly profit report, showing events from the current year and the total profit
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Figure 8 - SQL code for the query to filter events booked to the current year.


[bookmark: _Toc133239285]4.0 Forms
[image: Graphical user interface, application, Teams
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[image: Graphical user interface, text

Description automatically generated]Figure 10 - Main Menu FormFigure 9 - List of Macros for Main Menu Form

To improve the user friendliness of the database a main menu form was created which links to ever feature of the database. The main menu uses buttons which run macros when clicked. The different buttons are split into sub-categories to further improve usability. The macro in Microsoft Access allows automation of one or more tasks, this improves the overall functionality of the forms.  [5]
[bookmark: _Toc133239286]4.1 Autoexec
The list of macros shown in figure 9 demonstrates the required macros for the main menu to function. The autoexec macro is run as soon as the database opens, this is used to show the main menu form to the end user without requiring training the user on how to use the database management system. This macro is demonstrated in figure 10. [6]
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Figure 11 - Autoexec Macro
[bookmark: _Toc133239287]4.2 Manage Staff
[image: Background pattern

Description automatically generated]4.2a Add StaffFigure 12 - Demonstration of the open form macro.

The open staff macro opens the staff form when clicked on the main menu.

[image: Graphical user interface, text, application, email

Description automatically generated]
Figure 13 - Staff form to add staff information.
4.2b Delete Staff
The delete staff macro is ran when the button is pressed on the main menu, the macro runs the query which is demonstrated in figure 14. The query is declared as a delete query, the first field in the query specifies that all records in the table should be deleted, the second field is a criterion which allows the user to enter a user ID to delete a specific user.  [7]
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Figure 15 - Demonstration of the delete query.
[bookmark: _Toc133239288]4.3 Manage Patrons
4.3a Add Patron
[image: Text
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Figure 16 - Add patron form to add patrons and events.
Due to the relationship setup between the patrons table and the events table, it is possible to input both patrons and their events unique to them. Clicking the open patrons button on the main menu will run the open patrons macro. 
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Figure 17 - Demonstration of the open patron’s macro


4.3b Delete Patron
Like section 3.2b, the delete patron macro runs the delete patron query which can delete a user from the patron table depending on the input.
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4.3c Delete Event
Akin to section 3.3b, the delete event macro runs the delete event query to allow the user to delete an event from the event table. 
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[bookmark: _Toc133239289]4.4 Reports
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The show report macro runs three different open reports, the first opening the orders today report, shown in section 3.1. The second opens the quarterly salary report which shows the profits for the current quarter, shown in section 3.2. Finally, the third opens the yearly salary report which shows the profits for the current year, shown in section 3.3.


[bookmark: _Toc133239290]4.5 Manage Branch
4.5a Add Branch
The add branch button runs a macro that opens the branch form, this form allows the user to add and amend data in the branch database table without having to open the physical table.
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4.5b Delete Branch
The delete branch button runs a macro that deletes a specific user from the branch table depending on the user input. Like the previous sections, the macro runs a query that deletes the data.
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[bookmark: _Toc133239291]5.0 User Guide
The database management system is very easy to use for the end user. When the user opens the database, the main menu form opens which leads to all other forms that the user would need; this would negate the need for the user to manually enter data into the database tables, reducing the likelihood of errors and reducing the training required to use. 
When pressing certain buttons on the main menu, a prompt may open on the screen asking the user to enter a user ID, this is used in the query, but the steps the user must follow are self-explanatory.
[bookmark: _Toc133239292]6.0 References 
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