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[bookmark: _Toc60946704][bookmark: _Toc60947525]1.Employee data, personal data and Normalisation.	
The personnel system for national sports and fitness company, Universal Supports is created as a relational database named as UniversalSports using MS Access. There are 10 tables defined in the database. The tables satisfy conditions of 1st (1NF) 2nd (2NF), and 3rd (3NF) normal forms. 
The database has two main tables to capture data of the personnel working for the company including causal staff, fitness instructors, swimming pool attendants, and admin staff. The tables are defined such that the EmployeeData table holds all the data related to the employment, and the PersonalData table holds personal information. The two tables have a one-to-one relationship (Figure 1) and are connected by the field StaffID which is the primary key for either tables. 
[image: ]
Figure 1: Relationship between EmployeeData and PersonalData tables
Apart from the primary key, the columns of the EmployeeData table are DateOfJoining, DateofTandC (date of agreeing to terms and conditions), JobType (populated with job code, referencing table JobDetails), HrsPerWeek (minimum hours per week), FirstAidCert (a flag with value ‘Yes’ if the employee is certified as a first-aider, ‘No’ otherwise), FirstAidExp (expiry date for first-aid certificate), FirstAidYears (experience in years as a first-aider), HolidayEntl (annual holiday entitlement), CurrBranch (current branch, references the BranchDetails table), CurrBranchFrom (date from which located at the current branch), CurrSalary (Current Salary), MedDetail (medical details), contact information (name, address, and phone number) of up to 3 emergency contacts - EmergCont1, EmergAddr1, EmergPhone1, EmergCont2, EmergAddr2, EmergPhone2, EmergCont3, EmergAddr3, and EmergPhone3.
The PersonalData table contains columns – FirstName, LastName, Sex, MaritalStatus, Title, Address, Phone, DateOfBirth, NatInsNum (National Insurance Number), BankName, SortNumber, and AcctNumber. 
The JobDetails table has the data on job code (JobCode) and job name (JobName). The job codes and job names are AD (Admin staff), CA (Casual staff), FI (Fitness instructor), SA (swimming pool attendant), etc. The BranchDetails table contains ID (branch code/ID), BranchName (branch name), and BranchAddr (branch address). 
The PrevBranches table has the information of information on previous branches the employee has worked at. The table references StaffID that it references on the EmployeeData table, BranchID refereneced on BranchDetails table. The columns StaffID and BranchID form a composite key in this table. The other columns are FromDate and ToDate which hold the date from and date to which the employee worked at that branch.
The Absence table holds the absence records for the employees. The table has the primary key, AbsenceID. It references column StaffID from the EmployeeData table. The AbsenceType column references ID column on the AbsenceCodes table. StartDate, ToDate, and Reason columns hold the absence start date, to date, and the reason for absence. 
The AbsenceCodes table is a reference table that holds the value of absence codes and their descriptions. 
The Trainings table contains data about the trainings available in the company. The primary key field is TrgID (training Id). Other fields are TrgName (name of the training), StartDate (training start date), and DurationDays (duration in days). 
The StaffTrgRecord table holds data on the staff training enrollment, and completion status. It references the StaffID field on EmployeeData table, and TrgID field on the Trainings table. The StaffID and TrgID fields make up the composite key on this table. The other field TrgStatus has a status code corresponding to the status of the training. It references the TrainingStatus table on TrgStatus column. 
The TrainingStatus is a reference table that contains the status codes and descriptions for the training status – TrgStatus and TrgStatusDesc.
[bookmark: _Toc60946705][bookmark: _Toc60947526]-The 1NF condition requires that the tables should have only single valued attributes, the attribute domain does not change, there is a unique name for every attribute (column), and the order in which data is stored does not matter. (Upadhyay, 2020) All these conditions are satisfied by the tables in the database; therefore, they satisfy the condition of the First Normal Form (1NF). 
[bookmark: _Toc60946706][bookmark: _Toc60947527]-The 2NF condition requires that the relation must be in 1NF and the relation must not contain any partial dependency, i.e., every non-prime-key attribute is functionally fully dependent on the primary key. (Upadhyay, 2019) For example, the StaffTrgRecord has a composite key with StaffID and TrgID to uniquely identify a record. 
[bookmark: _Toc60946707][bookmark: _Toc60947528]-The 3NF condition requires that a relation must satisfy 1NF and 2NF and in which no non-primary-key attribute is transitively dependent on the primary key. (Upadhyay, 2019) In this database the employee data and the previous branch information is separated into two different tables to satisfy this condition. 

[bookmark: _Toc60946708][bookmark: _Toc60947529]2.Table Relationships and Entity Relationship Diagram

The Entity relationship diagram (ERD) for the database is shown below in Figure 2. The relationships between the tables are indicated by the connecting lines. The relation with 1 at both ends depicts a 1-to-1 relationship. The relation with 1 at end and infinity symbol (∞) at the other end depicts a 1-to-many relationship. The columns at which the relationship exists is indicated by the columns at the end points. The ERD displays the database at-a-glance listing all the tables and their attributes (columns) and the relationships between the tables. 
The relationships between the tables were setup using the Relationships tool in the MS Access. The tool allows to select two tables and the attribute on which the relationship is required. The settings regarding enforcing referential integrity, cascade update/delete can be set up using this tool. These relationships can also be defined using SQL queries. 
[image: ]
Figure 2: ERD Diagram
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To populate the database the reference or lookup tables BranchDetails, Trainings, AbsenceCodes, JobDetails, TrainingStatus are populated first as these have static data that will be used as lookup while entering data in other tables. Forms have been created for tables that have more dynamic data. 
‘Employee Data’ form (Figure 3) is created to enter data in the Employee data table. This form is the first to fill up when adding a new employee in the personnel management system. Once an employee is setup in this table, a 3-digit StaffID is autogenerated, a validation rule is setup so that the generated StaffID is between 99 and 1000. Using autogenerated staff id and applying validation rule ensures that the staff id is unique and conforms to the size rule. 
Once the employee is set up in this table, other tables can be populated which are related with this table on the StaffID field. The form makes use of combo-boxes to pull up valid codes from BranchDetails table, Jobs table, as well as select Yes or No for the ‘First Aid Certified’ field. Using drop down lists in combo boxes allows the data to be entered fast without having to repeatedly enter certain values. The values listed in the combo boxes can be user supplied values which ensure consistent data is entered, or they pull allowed (look up) values from another table, like BranchDetails table in this case. In this way forms help to enter data in a consistent way using validations built into them. 
The Personal Data form can be used to fill the personal details of the employee using the StaffID generated. It is used to fill information like name, sex, address, phone number, bank details, etc.

[image: ]
Figure 3: Employee Data Form
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Figure 4: Personal Data Form
The previous branch form (Figure 5) allows to enter information about the previous branch for an employee. It references the EmployeeData table on the StaffID and the BranchDetails table for the BranchID which are selectable using a drop down. Multiple records for an employee can be entered on this form. 
The Absence form (Figure 6) allows to enter an absence record for an employee. It references the EmployeeData table on the StaffID and allows to select the absence type from drop-down which references the lookup table AbsenceCodes. The start date, end date and reason of absence can also be entered on the form.
The Staff Training Record form (Figure 7) allows to enter a training record for an employee. It references the EmployeeData table on the StaffID and allows to select a training from the Trainings table using a drop-down. It also allows to select a training status using a drop-down which displays the data from the TrainingStatus table. The training status field is used to assign status codes like EN (enrolled), CO (completed), etc. 
[image: ]
Figure 5: Previous Branch Form
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Figure 6: Absence Form
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Figure 7a&b: Staff Training Record
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A sample report is created (Figure 8) to display information about first aiders in the company. The report uses data from PersonalData, EmployeeData, and BranchDetails table to pull together a report displaying the first name and last name of the employee, the current branch of the employee, and if the employee is first aid certified or not. 
Another report (Figure 9) displays the job information of the employees using information from PersonalData, EmployeeData, and Jobs tables
[image: ]
Figure 8: Report on First Aider information

[image: ]
Figure 9: Employee Job Information. 

	These reports are created using the report wizard tool in MS Access. Using this tool, relevant information can be pulled from multiple related tables and presented as per the requirement of the user. The reports created above are tabular reports. Other type of reports that display charts like histograms, bar charts, pie-charts can also be created using the report tool. The reports also allow certain operations and interactive features along with print formatting, pagination, etc. 


[bookmark: _Toc60946711][bookmark: _Toc60947532]References
Upadhyay, M., 2019. Second Normal Form (2NF). [Blog] Geek for Geeks, Available at: <https://www.geeksforgeeks.org/second-normal-form-2nf/?ref=lbp> [Accessed 20 December 2020].
Upadhyay, M., 2019. Third Normal Form (3NF). [Blog] Geek for Geeks, Available at: <https://www.geeksforgeeks.org/third-normal-form-3nf/?ref=lbp> [Accessed 20 December 2020].
Upadhyay, M., 2020. First Normal Form (1NF). [Blog] Geek for Geeks.

image4.png
staffip |

Title Mr | FirstName |Bill LastName Wheeler
Sex Male o Phone 7907070
MaritalStatus |Married Address |12 West Drive, East Town

DateOfBirth  |10-02-1974 National 708708778
Insurance
Number

Bank Barclays SortNumber 707005
Name

Acct 707070634
Number

Record: 14 ¢ 1of5 | » M »i| T noFier | Search





image5.png
=1 PrevBranches

>
Staff ID 100 v
BranchID
From Date Northampton
Southampton
ToDate

Chester
Manchester
Brighton

Record: 14 < [10f6 [ Search




image6.png
>

AbsencelD 3

Staff ID 100 v

Absence Sl o

Type

StartDate 03-05-2006

EndDate 05-02-2008

Reason Flu A
v

Record: 14 4 30f3 » vt | T NoFilier | Search Al





image7.png
=] Staff Training Record

>
Staff ID 100 v
Training ID E v
1 Aerobics
Training Status
Diving
First aid

Resuscitation
Physio beginner
Physio intermediate
Physio advanced

® < o s O

Record: 14 10of5 > o Search




image8.png
=] Staff Training Record

>
Staff ID 100 v
Training ID 2 v
Training Status v

co Completed

EN En

EX Enroliment cancelled
NO  No Show
PA Partially Completed

TX Training cancelled

Record: 14 10of5 > o Search




image9.png
First Aider Information
FirstName
Bill
Patricia
Amy
Kate

Bruce

20 December 2020(

LastName
Wheeler
Wilson
Caine
Wilson

Lipton

FirstAidCert

No

Yes
Yes
Yes

Yes

CurrBranch BranchName

1 Birmingham
3 Southampton
5 Manchester
2 Northampton
4 Chester

Page 1of 1




image10.png
Employee Job Information

FirstName LastName

Bill Wheeler

Patricia Wilson

Amy Caine

Bruce Lipton
20 December 2020

JobType
AD
Fl
SA

Fl

JobName

Admin Staff

Fitness instructor
Swimming Pool Attendant
Casual Staff

Fitness instructor

Page 1of 1




image1.png
EmployeeDataPersonaldata

EmployeeData Personaldata
StaffID L M swfD
Attributes: Unique, Enforced, Cascade Updates

RelationshipType: One-To-One




image2.png
Relationships for UniversalSports
19 December 2020

Name

W cincsiatus





image3.png
Employee Data

TC

Staff ID

Job Type

First Aid
Certified?

Date of Joining

Date of Agreeing to

Minimum Hours
Per Week

First Aid Cert Expiry
Date

First Aid Years

Holiday Entitlement
Current Branch
Current Salary

Medical Details

100

01-06-2006

02-06-2006

AD

No

10

1

p3,450.00

Fit

EmergContl

EmergAddrl

EmergPhonel

EmergCont2

EmergAddr2

EmergPhone2

EmergCont3

EmergAddr3

EmergPhone3

CurrBranchFrom

Amy White

1 wilson road, newport

7097070

Jill White

1 wilson road, newport

898989899

Record: 14 <

1of5

bbb

Vo No Filter.

Search





