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[bookmark: _Toc50394932][bookmark: _Toc50395973]Database and Microsoft Access
A database is a collection of data. To easily access these data, modify them, show them, add, or remove others, we can rely on database management software such as Microsoft Access.
Ms access is a software based on SQL which is a programming language aimed at creating databases allowing the stakeholders to manage and work with data by creating some tables and populating them with fields and records to generate queries, forms, and reports. 
A table is one of the main elements in MS-Access as it allows you to store all the data in it. This is organized in rows and columns and each of these is called a field. Each set of fields is a record.
Ms-Access also enables to create forms (templates used to enter data in a table in a faster and more professional way) and queries which allows to sort elements across different tables enabling to select only certain elements of a specific table. Queries created in a printable format, are called reports (GCF, 2016).
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[bookmark: _Toc50394934][bookmark: _Toc50395975]Tables and forms
Universal Sport is a business that needs a database management system. With MS-Access it was possible to create 8 tables with a form for each of them. 
The first table is the Staff information table and it’s composed by 11 record and 9 fields. 
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Staff information form 
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Absence record table.
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Absence record form
[image: A screenshot of a cell phone

Description automatically generated]
Created by author

Bank details table
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Bank details form
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Courses and certifications table
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Courses and certifications form
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Emergency contacts table
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Emergency contact form
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Holidays entitlement table
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Holidays entitlement form
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Past and present branches (worked at) table
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Past and present branches (worked at) form
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Staff relations with the company table
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Staff relations with the company form
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MS-Access allows the creation of different tables to store different types of information. Each of these tables contains a field called a primary key which serves to uniquely identify a record. To connect 2 or more tables together it’s necessary connect the primary key of the main table (called parent table) with the foreign key, that is the primary key of another table (which will take the name of child table) within the same database (w3School) .
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Each table previously created has a field called ID. This 3-digit code is the primary key of each table and is used to uniquely identify each record (employee) in our database. If we want to create a query concerning a single employee, we can insert this key in the “criteria” box. The primary key is also used to create relationships between two or more tables as shown in the following example.
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And this is the output for this query
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Of course, we can create as many queries as we want. If we do not add any “filter” in any of the criteria box, the query will show all the elements present in the database. This is the first query created to show the ID and Name (from the staff information table) and the date of joining the company, current salary, hours of work, length of service, type of contract and holidays entitlement(from the staff relations with the company table) for each employee:
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The same query can be also shown as a printable report.
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We can create many different queries or reports to sort the information that we need.  The following query allows to check which employees have medical conditions and the total days of absence for each employee.
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This query has been created to show the bank account detail of each employee.
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This query shows all the emergency contacts for each employee
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The following query allows to check where each employee has been working and where he is currently working
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The following query allow to check the type of contract of each employee and their holidays entitlement. Note that casual staff does not have any holidays entitlement. 
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[bookmark: _Toc50394937][bookmark: _Toc50395978]Data flow diagram
DFD is used to trace the flow of information within a system and is generally used to modify existing systems or to create new ones. A DFD is composed by entities, processes, data store and arrows to show the data flow. An entity can be represented by a person external or internal to the system who interacts with it. A process describes how an entity interacts with the system and what is the output between this relationship. A data stores is a "container" where indispensable information is stored in the development of a process. The arrows demonstrate the direction of information flow in our system. When creating a DFD it is important to remember specific rules. each entity must be directly connected to a process and cannot be directly connected to a data store or to another entity. Every process should produce an output (Lucidchart).
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This DFD is very simple because the only entities present in it are the employees who work for the company plus two other people who can be represented under the same entity (Administration team). While both entities work for the company, the administration team is also responsible for managing staff information. This last process is connected to a data store which is the personnel database (manual). This DFD represents the actual system (without a database management system), however the same diagram will be used to create a computerized database management system.

[bookmark: _Toc50394939][bookmark: _Toc50395980]Entity relations diagram
An entity relations diagram allows to show the entities present in our system or database, their attributes, and the relationship between them. This diagram can be useful to design a new system or to analyse an existing one. There are several symbols in an entity relation diagram to represent each element. An entity is represented by a rectangle and represents an object or person that has specific attributes. Attributes can be represented in an oval circle connected to that of identities or they can also be inserted in the same rectangle as entities. Each of these entities is connected to one or many other entities through different types of notation such as one to one, one to many, many to many (smartDraw).
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This ERD is related to the database created with MS Access. Although our database has 8 tables, this diagram has only 7 entities because the relationship between employee and company cannot be considered as an entity.  
1- BRANCH to STAFF - MANY TO MANY RELATION
Many different staff members can work for many different branches.
2- STAFF to COURSES AND CERTIFICATIONS - MANY TO MANY RELATION
Many different staff members can have more than one certification such as first-aid certification.
3- STAFF to EMERGENCY CONTACTS - MANY TO MANY RELATION
Each member of the staff can have more than 1 emergency contact.
Each emergency contact can be the emergency contact of more than one employee.
4- BANK ACCOUNT to STAFF - ONE TO MANY RELATIONS
Each member of the staff can have more than 1 bank account.
Every bank account can be headed to a single person.
5- ABSENCE RECORD to STAFF - ONE TO MANY RELATIONS
Each member of staff can have more than one record for absences.
Each record refers to a single member of the staff.
6- HOLIDAYS to STAFF - MANY TO MANY RELATIONS
Many members of the staff can have more than one holyday entitlement per year.
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