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[bookmark: _Toc67244766]Introduction.
In ancient times, data was managed in an analog way for instance it was curved on stone tablets, sketches and writings on objects. After the invention of ink and paper, data was now stored on scrolls/paper in the form of writings and paintings. But this mode of data storage and management was not reliable and efficient. It was only accessible by only those who had the privilege and means to own some of these materials. These systems of data management had several limitations such as almost impossible to perform simple operations like editing - to correct any errors without destroying a part of it if not all, limited storage space and duration and was prone to distortions as a result of breaking or wearing out of parts of writing materials like papers. This system of data storage also, did not allow the stored data to be accessed in different formats or outputs. Data storage techniques then evolved to a more advanced form of data management system where Database Management Systems (DBMS) were invented. It was now easy and efficient to manage data, document and access it in any desired outputs/formats. DBMS made handling of data very effective and efficient as data could be stored, managed and accessed in various formats with the use of tools such as MS Access, SQL and MySQL that facilitates the manipulation and storage of data more effectively and over a long period of time. This report will be discussing the development and implementation of DBMS for Universal Sports Club which is planning to upgrade from the analog methods of data management to a more advanced data management systems that will ensure their data is managed properly according to their requirements. 




[bookmark: _Toc67244767]Entity relationship diagram.
According to (Davis and Yen, 2019), an ERD is a modelling tool used for planning and designing of DBMS. They are comprised of both entities and normalizations which can be used interchangeably to validate the other. The ERD model is comprised of entities which have their very specific characteristics and shows how these entities relate to each other making the analysis of data stored more meaningful and sensible. According to (Davis and Yen, 2019), ERD models can be used simultaneously with flow diagrams to give a clear logical view of how the systems should look like. This lays down a good understanding and strong foundation for planning, designing and modelling of DBMS.
With respect to the Universal Sports, the analysis shows various tables with each table portraying its various characteristics. These characteristics are related to one other in various ways that reveals the relationships among the tables. For instance, the below ERD is designed using the crow foot annotations to show the relationships between the tables.
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ERD with members classes
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Fig. Degree of relation with annotations
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3NF
According to (Alexander and Kusleika, 2019), 3NF is the practice of leaving out all the fields whose data can be derived from other fields in the tables or from other tables in the database as illustrated below.
Assumption made in designing an ERD. 
1. Every worker owns only one bank account showing all the data and credentials of the worker in one record in the BankDetails table that corresponds to the staff code in the Workers table.
2. Each worker can own more than one Medical and Training records at any given time.
3. Each worker can either be a first aider or not at any given period.

[bookmark: _Toc67244768]Tables.
When it comes to DBMS (Zygiaris, 2018), the main purpose of tables is to store data which can be inserted inside these tables in different ways by use of SQL statements. For instance, the SQL statement used to create a table in the DB is the CREATE TABLE SQL statement. When data is being inserted in a table, it must be done using procedures designed specifically for that exact purpose. This ensures consistency, credibility and accountability of database tables with error-free but accurate data. This ensures that the output information is complete and accurate and not garbage.
In the ERD below, we have used the CREATE TABLE SQL statement to create various tables as illustrated by the diagrams.
All tables created.
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Employees Table
[image: ]
Query for creating Employees table.
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Absenteeism table.
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Query for creating Absenteeism table.
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Medical table.
[image: ]Query for creating Medical table.
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Training table.
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Query for creating Training table.
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Bank Details
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Query for creating bank details table
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HolidayEntitlement table.
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Query for creating HolidayEntitlement table.
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First Aiders table 
query [image: ]
query for creating first aiders table
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[bookmark: _Toc67244769]Forms.
In MS Access (Bhattacharya, 2014), forms are majorly used to input new entries in to the database, view and output information. It is by use of forms that the end user can be able to get around and interact with the DBMS and access other forms or execute SQL queries with ease and comfortability. Back to our Universal Sports database, forms have been used to achieve the process of inputting and outputting of details and credentials of various staff members as illustrated below.
[image: ]
Forms for the employee provides for the manipulation of their personal details within the in the club.
[image: ]
Employee past branches form gives information on all the Universal Sports Branches each worker has ever worked before.
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The employee Training form is for inputting and manipulation of the training sessions each staff member has attended so far.
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Current employee branch and salary form 
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Bank details form 
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Holidays entitled form.
[bookmark: _Toc67244770]Reports.
According to (Fredrichsen, 2016), reports can simply be defined as primary objects that are used in the printing of the database contents facilitated by their ability to provide formatting layouts and options for a summery or simplified version of the database. They provide the user with mechanisms through which they can access the meaningful information from the database with respect to their preference as shown below;
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Employee personal information report 
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Employee training information report
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First aiders report
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Holiday entitled report
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Medical report 
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Repot on employees’ past branches
[bookmark: _Toc67244771]Relationships.
According to (Eckstein and Schultz, 2018), MS Access allows for creation and visualization of different tables and their relationships and the querying of stored data in different tables as illustrated below. In order to perform this, primary and foreign keys are used in defining the relationship between different tables. 
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Using SQL in creation of relationships in tables through primary key.
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Adding relationships to Employees’ Tables.
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Adding relationships to first aiders
[image: ]adding relationship on medical table.
Using SQL to Create Relationships through foreign key (FK).
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adding Foreign Keys to Employees table 
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adding foreign key to Training table 
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Adding foreign key to Medical Table 
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Adding foreign key to Holidays table 
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Adding foreign key to First Aiders table 
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adding FK to the Banks table
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Adding FK to the Absentees table 



[bookmark: _Toc67244772]Using SQL to Add Records to Tables.
When adding records into tables, SQL uses the keyword INSERT as indicated below
[image: ]
Adding records into the Banks table
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Adding records into Training table
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Adding records into Medical table 
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Adding records into Holidays table. 
[bookmark: _Toc67244773]Reproducing Reports from Queries.
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First Aiders report
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Employees Training Report
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Employees training Report
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Holiday entitled report
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Medical report
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Past Branches report 

[bookmark: _Toc67244774]Functionality of the Main Menu and Form Navigation.
Main Navigation Menu.
[image: ]
Form Navigation Menu.
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[bookmark: _Toc67244775]Performing Calculations in a Report.
[image: ]
Calculation of Employee duration in past branches
[bookmark: _Toc67244776]Master and Embedded Forms.
According to (Groh et al, 2011), forms can be designed to be either a master form or embedded form. MS Access uses the LinkMasterFields and LinkChildFields queries to choose the records in either the embedded or sub-forms that are related to the master forms. This ensures consistency and should there be any changes made in the main forms’ link, an automatic re-query of the sub-form is prompted.
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[bookmark: _Toc67244777]The Menu displayed immediately the database is opened.
The image below illustrates how the main UI of the database looks like upon the opening of the database.
[image: ]
[bookmark: _Toc67244778]User Guidelines
On the main menu, forms are used as the main interface for inputs to the database while the reports acts as the main interface for outputting information from the database. The main interface also enables the user to choose what operations they want to perform on the database and depending on the option they click on; they will be redirected to the desired forms and be able to navigate around the database with ease. That means, if the user wants to input some data into that database, they must select the relevant form as shown in the diagram below.
[image: ]
On the contrary, if the user desires to generate some information from the database, they must select the report option as shown below.
[image: ]
[bookmark: _Toc67244779]Conclusion.
DBMS offers great advantages in terms of data management as we have observed in our earlier discussion in the report. These great capabilities can only be realized through accurate designing and development of the DBMS following very specific procedures and protocols. As observed in this report, MS Access database, requires prior planning and analysis of the user requirements like any other DBMS. This is achieved by the help of ERD techniques that enables us to have a clear picture of how the database system should be structured and designed.
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Fo8. Marry Willis Female 7132060  10/04/1992 NW27LE Shandon Street  Liverpool England Single 10/11/2002 £29,712.00
Fo4 Bill Mathew Male o7131838;  10/04/1990 E84TS 3rd Ave street Machester England Married 10/10/2008 £26,780.00
Fo3 Clares Jabel Female (7833873«  16/09/1989 NW27LE Deansgate Dundee Ireland Single 10/04/2007 ,200.00
F10 Gracie stokes Female g7iggsso  10/06/1995 DHESGQ PortobelloRoad  Dundee Ireland Married 13/04/2007 £33,700.00
F12 Ephrim ™M Male o7163960:  10/09/198a N120QU Corporation Stree Dundee Ireland Single 03/03/2002 £25,436.00
FOS. Nicole Celeb Female g7i00900:  12/04/1993 SW193RA Kingstonsteet  Edinburgh Ireland Single 10/09/2005 £27,200.00
F11 Bill Dave Male 07130960  28/01/1989 SWI93RA Circus Lane Edinburgh Ireland atiet] 10/04/2007 £30,711.00
FO7 Fuzz Alex Male o7165960;  24/04/1991 NWI10S)Y Deansgate Belfast Scotland Single 20/05/2008 £26,244.00
FO6. e Burry Male 071639605  10/08/1994 SW163BE Avenuestreet  Cork Scotland Nenicel 19/04/2009 £32,212.00
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Universal sports  Database.accdb


Universal sports Database.accdb
		ID		staffcode		start_date		end_date		reason

		1		F01		2011-03-18		2011-04-25		Official job training at London

		2		F04		2012-09-25		2012-11-19		Official terminal leave

		3		F03		2012-07-07		2012-07-19		Job training

		4		F05		2013-02-15		2013-02-19		Medical Check/Examination

		5		F06		2013-04-14		2013-04-28		Official job tour

		6		F07		2013-07-11		2013-07-12		Doctor appointment for medical checkup

		7		F08		2013-08-22		2013-08-25		Medical Examination

		8		F09		2013-07-23		2013-09-23		Official Leave

		9		F10		2014-09-26		2014-10-13		Holiday

		10		F02		2015-09-20		2015-09-22		Job tour



		staffcode		account_number		sort_code		bank_name

		F02		21488561		61-12-20		Royal Bank of Scotlad

		F03		21223580		61-11-21		Royal Bank of Scotlad

		F04		21423562		61-10-22		Royal Bank of Scotlad

		F05		31637373		60-12-20		Barclay’s PLC

		F06		42252563		60-11-13		Barclay’s PLC

		F07		43353646		60-15-11		Standard Chartered PLC

		F08		53434533		60-11-20		Standard Chartered PLC

		F09		53526327		60-12-12		Schroders

		F10		53527478		60-15-22		Schroders

		F11		69594737		60-12-10		Santander UK

		F12		74636738		60-10-11		Santander UK



		branch_id		branch_name

		1		Birmingham branch

		2		Manchester branch

		3		Limerik branch

		4		London branch

		5		Bristol branch

		6		Liverpool branch



		city_id		state_id		city_name

		1		1		London

		2		1		Liverpool

		3		1		Machester

		4		2		Dundee

		5		2		Edinburgh

		6		3		Belfast

		7		3		Cork



		staffcode		current_branch		title_id

		F01		1		2

		F02		1		2

		F03		2		3

		F04		4		3

		F05		3		3

		F06		5		2

		F07		6		3

		F08		3		2

		F11		1		1

		F12		2		1

		F13		3		1

		F14		4		1



		ID		staffcode		contact_name		street_name		city_id		telephone		postcode

		1		F01		Jane		Circus Lane		1		07131 838384		SE26 5EP

		2		F01		Jane		Chambers		1		07130 422563		N41EE

		3		F01		Jane		2rd Ave Street		2		07181 837344		SW19 6SQ

		4		F02		Mary		2rd Ave Street		2		07001 637282		SW19 6SQ

		5		F03		Maria		Corporation Street		4		07141 436384		NW9 5AH

		6		f03		maria		3rd Ave street		3		07526 873838		SE14 5BG

		7		f04		Tom		Deansgate		7		07235 363427		Deansgate

		8		f05		Evans		Avenue street		6		07120 029238		NW11 6ES

		9		f06		Mary		Circus lane		3		07122 633830		NW11 6ES

		10		f06		Mary		Circus lane		3		07122 633830		N19LPJ

		11		F07		Hills		 South Bridge		5		07199 812965		W11 4TA

		12		f08		Clare		Shandon Street		3		07199 812965		N22 8SF



		staffcode		firstname		lastname		postcode		street		phone		city_id		sex		marital_status		joining_date		date_of_terms		NIN		birth_date		hours_work		current_salary

		F14		Joel		DG		SW18 3JX		 South Bridge		07142 960283		2		Female		Single		2009-04-15		2009-05-08		QQ244837C		1988-04-10		8		¤ 26,244.00

		F01		Drek		Teddy		DH9 0JP		Chambers		0785907 9251		1		Female		Married		2007-04-10		2007-07-08		QQ765456C		1982-09-20		8		¤ 29,244.00

		F02		Antonov		Marik		NW10 5JY		Abey street		0704716 1317		2		Male		Single		2004-04-04		2004-05-08		QQ222456C		1989-01-28		8		¤ 26,290.00

		F03		Clares		Jabel		NW2 7LE		Deansgate		0783387 3915		4		Female		Single		2007-04-10		2010-07-08		QQ193477C		1989-09-16		8		¤ 28,200.00

		F04		Bill		Mathew		E8 4TS		3rd Ave street		07131 838384		3		Male		Married		2008-10-10		2008-12-10		QQ123836C		1990-04-10		8		¤ 26,780.00

		F05		Nicole		Celeb		SW19 3RA		Kingston steet		07100 900554		5		Female		Single		2005-09-10		2005-10-06		QQ193477C		1993-04-12		8		¤ 27,200.00

		F06		Peter		Burry		SW16 3BE		Avenue street		07163960566		7		Male		Married		2009-04-19		2009-07-07		QQ023456C		1994-08-10		8		¤ 32,212.00

		F07		Fuzz		Alex		NW10 5JY		Deansgate		07165 960283		6		Male		Single		2008-05-20		2008-05-29		QV633626C		1991-04-24		8		¤ 26,244.00

		F08		Marry		Willis		NW2 7LE		Shandon Street		07132 960149		2		Female		Single		2002-11-10		2002-11-22		QV838383C		1992-04-10		8		¤ 29,712.00

		F09		Christine		Sanders		SW16 3BE		King Street		07163 960506		1		Female		Married		2003-05-03		2003-05-08		QK363383C		1987-10-20		8		¤ 27,700.00

		F10		Gracie		Stokes		DH88GQ		Portobello Road		07166 960689		4		Female		Married		2007-04-13		2007-05-15		QK354380C		1995-06-10		8		¤ 33,700.00

		F11		Bill		Dave		SW19 3RA		Circus Lane		071 30960680		5		Male		Married		2007-04-10		2007-05-15		QQ443836C		1989-01-28		8		¤ 30,711.00

		F12		Ephrim		JM		N12 0QU		Corporation Street		07163 960834		4		Male		Single		2002-03-03		2002-03-10		QQ108477C		1984-09-10		8		¤ 25,436.00

		F13		Gabriel		Junior		E17AE		2rd Ave Street		01632 960566		1		Male		Married		2006-07-12		2006-07-22		QQ223837C		1980-04-11		8		¤ 25,436.00



		staffcode		expiry_date		years

		F01		2010-10-17		4

		F02		2012-09-27		3

		F03		2020-09-13		4

		F04		2024-01-31		3

		F05		2016-05-29		3

		F06		2014-04-23		4

		F07		2016-03-13		2



		staffcode		days

		F10		21

		F01		30

		F02		21

		F03		30

		F04		28

		F05		28

		F06		21

		F07		28

		F08		30

		F09		25



		ID		staffcode		examination_date		comments

		1		F01		2010-06-18		Fit

		3		F01		2004-03-20		Medically fit

		4		F03		2008-07-25		Medically fit

		5		F06		2010-07-10		Medically fit

		6		F09		2009-03-10		Medically fit

		7		F09		2008-08-11		Medically fit

		8		F10		2011-08-21		Medically fit

		9		F11		2013-11-21		Medically fit



		staffcode		branch_id		title_id		start_date		end_date

		F01		6		2		2010-03-17		2013-06-24

		F02		5		3		2011-01-22		2014-10-31

		F03		4		3		2013-06-15		2015-11-29

		F04		3		2		2012-09-26		2016-09-13

		F05		2		3		2014-04-22		2017-09-27

		F06		1		2		2015-11-15		2018-09-27

		F07		6		3		2015-07-12		2017-08-15



		state_id		state_name

		1		England

		2		Ireland

		3		Scotland



		SwitchboardID		ItemNumber		ItemText		Command		Argument

		1		0		NAVIGATION				Default

		1		1		REPORTS		1		2

		2		0		REPORTS SUB-MENU		0		

		3		0		FORMS SUB-MENU		0		

		1		2		FORMS		1		3

		3		1		EMPLYEES ABSENCE		3		Absence

		3		2		EMPLOYEE BANK DETAILS		3		Banks

		3		3		EMPLOYEE CURRENT BRANCH AND SALARY		3		Employee current branch and salary

		3		4		HOLIDAY ENTITLED EMPLOYEES		3		Holiday entitled employees

		3		5		EMPLOYEE PAST BRANCHES		3		Employee past branches

		3		6		EMPLOYEE BIO DATA		3		employees details

		2		1		EMPLOYEES DETAILS REPORT		4		Employees bio data report

		2		2		EMPLOYEES TRAINING REPORT		4		Employees training report

		2		3		FIRST AIDERS REPORT		4		First aiders repot

		2		4		HOLIDAY ENTITLED EMPLOYEES		4		Holiday entitled employees report

		2		5		MEDICAL REPORT		4		Medical report

		2		6		PAST BRANCHES REPORT		4		Past Branches report

		2		7		BACK		1		1

		3		8		BACK		1		1

		3		7		EMPLOYEE TRAINING		3		Training



		title_id		title_name

		1		Casual staff

		2		swimming pool attendant

		3		Fitness instructor



		staffcode		training_date		course		comments

		F02		1999-02-10		Level 2 Certificate in Fitness		PASSED

		F02		2000-02-10		Diploma in Instructing Exercis		PASSED

		F03		2000-02-10		Level 2 Certificate in Fitness		PASSED

		F04		2001-10-10		Level 2 Certificate in Fitness		PASSED

		F05		2005-02-04		Level 2 Certificate in Fitness		PASSED

		F06		2002-02-12		Diploma in Instructing Exercis		PASSED

		F06		2006-02-12		Diploma in Instructing Exercis		PASSED

		F07		2004-12-11		 Level 2 Certificate in Health		PASSED

		F07		2005-12-11		 Diploma in Health		PASSED



SELECT Employees.staffcode, Employees.firstname, Employees.lastname, Holidays.days, Titles.title_name
FROM ((Employees INNER JOIN Holidays ON Holidays.staffcode=Employees.staffcode) INNER JOIN CurrentBranches ON CurrentBranches.staffcode=Employees.staffcode) INNER JOIN Titles ON Titles.title_id=CurrentBranches.title_id;

SELECT Employees.staffcode, Employees.firstname, Employees.lastname, Employees.sex, First_aiders.expiry_date, First_aiders.years
FROM Employees INNER JOIN First_aiders ON First_aiders.staffcode=Employees.staffcode;

SELECT Employees.staffcode, Employees.firstname, Employees.lastname, Employees.sex, Branches.branch_name, Titles.title_name, PastBranches.start_date, PastBranches.end_date
FROM ((Employees INNER JOIN PastBranches ON PastBranches.staffcode = Employees.staffcode) INNER JOIN Branches ON Branches.branch_id = PastBranches.branch_id) INNER JOIN Titles ON Titles.title_id =PastBranches.title_id
ORDER BY Employees.staffcode;

SELECT Employees.staffcode, Employees.firstName, Employees.lastName, Medical.examination_date, Medical.comments
FROM Employees INNER JOIN Medical ON Medical.staffcode=Employees.staffcode;

SELECT Employees.staffcode, Employees.firstName, Employees.lastName, Training.training_date, Training.course, Training.comments
FROM Employees INNER JOIN Training ON Training.staffcode=Employees.staffcode;

SELECT Employees.staffcode, Employees.firstName, Employees.lastName, Employees.sex, Employees.phone, Employees.birth_date, Employees.postcode, Employees.street, Cities.city_name, States.state_name, Employees.marital_status, Employees.joining_date, Employees.current_salary
FROM (Employees INNER JOIN Cities ON Cities.city_id=Employees.city_id) INNER JOIN States ON States.state_id=Cities.state_id;

SELECT [employees details].[staffcode], [employees details].[firstName], [employees details].[lastName], [employees details].[sex], [employees details].[phone], [employees details].[birth_date], [employees details].[postcode], [employees details].[street], [employees details].[city_name], [employees details].[state_name], [employees details].[marital_status], [employees details].[joining_date] AS [employees details_joining_date], [employees details].[current_salary], [Employees].[joining_date] AS Employees_joining_date, [Employees].[NIN], [Employees].[hours_work]
FROM [employees details] INNER JOIN Employees ON [employees details].[staffcode] =[Employees].[staffcode];

PARAMETERS __staffcode Value;
SELECT DISTINCTROW *
FROM Absentees AS Absence
WHERE ([__staffcode] = staffcode);

SELECT DISTINCTROW *
FROM Employees;

SELECT DISTINCTROW *
FROM Employees;

PARAMETERS __staffcode Value;
SELECT DISTINCTROW *
FROM [SELECT [Branches].[branch_name], [Titles].[title_name], [PastBranches].[start_date], [PastBranches].[end_date], [PastBranches].[staffcode] FROM Titles INNER JOIN (Branches INNER JOIN PastBranches ON [Branches].[branch_id] =[PastBranches].[branch_id]) ON [Titles].[title_id] =[PastBranches].[title_id]]. AS [Employee past branches]
WHERE ([__staffcode] = staffcode);

SELECT [Employees].[staffcode], [Employees].[firstname], [Employees].[lastname], [Employees].[NIN], [Employees].[hours_work], [Employees].[current_salary], [Titles].[title_name], [Branches].[branch_name]
FROM Employees INNER JOIN ((Branches INNER JOIN (Titles INNER JOIN PastBranches ON [Titles].[title_id] =[PastBranches].[title_id]) ON [Branches].[branch_id] =[PastBranches].[branch_id]) INNER JOIN CurrentBranches ON [Branches].[branch_id] =[CurrentBranches].[current_branch]) ON [Employees].[staffcode] =[CurrentBranches].[staffcode];

SELECT [Employees].[staffcode], [Employees].[firstname], [Employees].[lastname], [Banks].[sort_code], [Banks].[account_number], [Banks].[bank_name]
FROM Employees INNER JOIN Banks ON [Employees].[staffcode] =[Banks].[staffcode];

SELECT *
FROM [Switchboard Items]
WHERE [ItemNumber]>0 And [SwitchboardID]=TempVars!SwitchboardID
ORDER BY [ItemNumber];

PARAMETERS __staffcode Value;
SELECT DISTINCTROW *
FROM Training AS Training
WHERE ([__staffcode] = staffcode);

SELECT DISTINCTROW *
FROM Employees;

SELECT DISTINCTROW *
FROM Absentees;

SELECT DISTINCTROW *
FROM Training;

SELECT [Branches].[branch_name], [Titles].[title_name], [PastBranches].[start_date], [PastBranches].[end_date], [PastBranches].[staffcode]
FROM Titles INNER JOIN (Branches INNER JOIN PastBranches ON [Branches].[branch_id] =[PastBranches].[branch_id]) ON [Titles].[title_id] =[PastBranches].[title_id];
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