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[bookmark: _Toc50414250]Section 1: Data Flow Diagram
[bookmark: _Toc50378851][bookmark: _Toc50414251]1.1 DFD definition
The Data flow diagramming visualizes the business processes and the data, flowing between them. There are two types of process models:
· Logical – this model defines processes without giving information on how they are connected;
· Physical – this model gives a brief explanation about the implementation of the processes.
There are three types of DFD:
1. DFD Level 0 – It shows all the processes, that the main system contains. It also visualizes the data flow between them and adds data stores;
2. DFD Level 1 – It shows all the processes, that are included in a single process in the level 0 diagram. It also allows the data flow to be seen between those processes. Higher utilization of the content in the higher-level process is also shown; 
3. DFD Level 3 – It shows all the processes, that are included in a single process in the level 1 diagram and the data flow between them.
The elements of the DFD are:
· Process – any activity that transforms data. Each process should perform only one activity;
· Data flow – it allows the user to see the type and the direction of the information that runs through the system. It also can be described as “data in motion”;
· Datastore – It is also known as a data repository. This is where the data is temporarily or permanently stored;
External entity – this is something or someone that gives data to the system or receives output from it. It does not perform any system process. The name of the entity should be fitted inside the symbol; (Franchitti, n.d.)
[bookmark: _Toc50414252]1.2 Case-study DFD
The external entities that have been found in this case study, are:
· Company personnel Director;
· Employees;
· Administrative staff.
Although there are not processes mentioned, a total number of three processes were considered, and they are as follows:
· Employees data management;
· Financial management;
· Employee request management.
Each of those three processes has data storage as follows:
· Processes one and three have data storage, named “Employee data”;
· Process two has storage Employee bank details.
The company director is connected with all three processes, but his only obligation is observing the data flow, giving requests to see data, and giving decisions based on requests from employees regarding salary increase, holidays, etc.
The Administrative staff is in charge of adding the employee data to the system, updating their data when necessary, generating invoices, and paying the salaries.
The third process is for employees to make various requests.
The DFD diagram is visualized as follows:
[image: ]
[bookmark: _Toc50378853][bookmark: _Toc50414253]Section 2: ER Diagram
[bookmark: _Toc50378854][bookmark: _Toc50414254]2.1 ER Diagram definition
The so-called "Entity-Relationship Modelling" is used for conceptual design. Those models are transformed into ER Diagrams, that:
· Give a theoretical view of the database;
· Are non-interfered of the choice of DBMS;
· Can identify potential problems in a given design.
The entities are used to represent things or objects of consideration. Entities could be:
· Physical – students, lecturers, employees, products, etc;
· Abstract – modules, orders, courses, projects.
The attributes are details or properties of an entity. For example – students have IDs, names courses, etc. Modules have codes, titles, weights, levels, etc.
The relationships are the way of correspondence between two or more entities. They have a name, a set of entities, degrees, and a cardinality ratio.
The cardinality ratio is that each entity can be involved in zero, one, or more than one instance in its relationship with another entity or entities. Logically, this leads to three types of relationships:
· One to one (1:1);
· One to many (1:M);
· Many to Many (M:M). (Alechina, n.d.)
[bookmark: _Toc50414255]2.1.1 Primary and foreign keys 
[bookmark: _GoBack]Primary and foreign keys will be mentioned below. This requires they to be defined:
1. Primary key – the primary key ensures that the data in a specific column is unique. I cannot have null values. 
2. Foreign key – the foreign key is a column or a group of columns in a related database, which provides link between the two tables. It refers most often to the primary key of the related table. (SHUBHAMSINGH10, 2020)
[bookmark: _Toc50414256]2.2 Case-study ER Diagram
The entities, found in the case study, related to the ER Diagram are as follows:
· Company Head Office;
· Company Branches;
· Administrative staff;
· Personnel Director;
· Employee personal data;
· Employee company data;
· Employee bank details;
· Employee training courses;
· Employee absence record;
· Employee emergency contact.
The relationships between those entities are:

· The Company has one Head Office;
· The Company has multiple branches;
· The Company Head Office has multiple administrative staff members;
· The Company Head office has one personnel director;
· The Personnel director manages employee personal data;
· One member of the administrative staff manages the staff data (pointed in the assignment brief);
· Each personal and company data file belongs to one employee; 
· Each employee has one file of bank details;
· Each employee has one file of absence record;
· Each employee has multiple emergency contacts;
· Each employee attends multiple training courses.
Cardinality radio of relationships:
· The Company has one Head office. The degree of the relationship is (1:1);

· The Company has multiple branches, and each branch belongs to the company. The cardinality ratio of the relationship between the company and its branches is (1:M);
· The Company Head office has many administrative staff. The cardinality ratio of the relationship is (1:M);
· The Company Head office has one personnel director. The cardinality ratio of the relationship is (1:1);
· The personnel director manages the employee data. The cardinality ratio of the relationship is (1:M);
· The personnel director prepares many training courses. The cardinality ratio of the relationship is (1:M);
· Although the company has many administrative staff members, only one of them manages the employee data (which is pointed out in the assignment brief). The cardinality ratio of the relationship between administrative staff and the employee is (1:M);
· Each Company Branch has many employees, and each employee can work in different branches. The cardinality ratio of the relationship between the employee and the branches is (M:M);
· Each employee's personal data file has unique corresponding employee company data file. The cardinality of the relationship between them is (1:1);
· Each bank details file belongs to one employee and it is unique. The cardinality ratio of the relationship is (1:1);
· Each employee can attend many training courses, and each course can be attended by many employees. The cardinality ratio of the relationship is (M:M);
· Each employee has one file of absence record. The cardinality ratio is (1:1);
· [image: ]Each employee can have more than one emergency contact, and each emergency contact can be associated with more than 1 employee. The cardinality ratio is (M:M).


[bookmark: _Toc50414257]Section 3: MS Access Database
[bookmark: _Toc50414258]3.1. Relationships	
[image: ]The ER Diagram was used as a source for the creation of the database. All the entities found in the case study are put as tables in the MS Access. The necessary relationships between those tables are made, which ensures the functionality of the database.

[bookmark: _Toc50414259]3.2. Tables
[bookmark: _Toc50414260][image: ]3.2.1. Employee personal data 

A total number of 10 employees were created. This table shows all the employee personal data for 10 persons. Branch ID is used to link this table with its parent "Company Branches" table. Branch ID is a foreign key in this table and primary in the Company branches table. 

[image: ]Data for one employee:


[bookmark: _Toc50378860][bookmark: _Toc50414261]3.2.2 Employee company data
The tables "Employee" and "Employee company data" are connected with their primary key "employee code". The relationship is one to one because each Employee file has exactly one referred employee company data file.
The primary keys from the tables “Admin. Staff”, “Company Personnel Director”, and “Company branches” are foreign keys in the employee company data table. 
[image: ]The company data is a large file, which makes this table consist of many columns. The table is presented in two parts:

[image: ]

[bookmark: _Toc50414262]3.2.3 Company Head office
[image: ]

[bookmark: _Toc50414263]3.2.4 Company Branches
[image: ]This table shows the 6 branches listed and the primary key "Company ID" from the Company Headoffice table is a foreign key for this table.

[bookmark: _Toc50378863][bookmark: _Toc50414264]3.2.5 Company Personnel director
[image: ]The primary key "Company ID" from "Company Head office table" is used to make a connection between the director and the head office. It is a foreign key to this table.

[bookmark: _Toc50414265]3.2.6 Employee Bank details 
[image: ]








[bookmark: _Toc50414266]3.2.7 Employee training courses
[image: ]The casual staff is not attending courses and it is not mentioned in this table. The Company personnel director is responsible for preparing the courses, so the Director ID key is used to make a connection between the two tables.
[bookmark: _Toc50414267]3.2.8 Employee absence record
[image: ]








[bookmark: _Toc50414268][image: ]3.2.9 Administrative staff

Company ID is used as a foreign key here to create a relationship between this table and "Company Head office".
[bookmark: _Toc50414269][image: ]3.2.10 Emergency contact

[bookmark: _Toc50414270]3.3 Forms
[bookmark: _Toc50414271]3.3.1 Bank details
This form helps to populate the employee's bank details.
As learned in INE Module, Record selectors and Navigation buttons should be changed to "No", and Data entry should be changed to "Yes" as it is "No" by default. Those actions are required for the form to save data in the corresponding table.
[image: ]








[bookmark: _Toc50414272]3.3.2 Employee personal data
[image: ]











[bookmark: _Toc50414273]3.3.3 Employee absence record
[image: ]








[bookmark: _Toc50414274]3.4 Queries
[bookmark: _Toc50414275]3.4.1 Query one
The following query shows how the requested information from the database is shown in a single table.
[image: ]It displays the employee code, name, NIN, the branch where the employee currently works, its job title, holiday entitlement, salary, bank details, account number, whether it is first aider or no, absence start and end dates. The staff member's name who deals with the staff data is also displayed.

[image: ]





[bookmark: _Toc50414276]3.5 Reports
[bookmark: _Toc50414277]3.5.1 Report one
[image: ]The following report is based on the query above:
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