
Implementation 

 

Forms 

Form Name Notes/Features used 
AddCust Declares a data structure for customers and a variable with that data 

structure. Generates a customer ID based on the customer’s name 
and their phone number, if ID already exists then it alters the end 
number. Saving performs data validations to ensure data integrity, 
then appends the data into the Customers text file. The text file is 
then sorted alphabetically using a bubblesort. 

AddEquipment Declares a data structure for equipment and a variable with that data 
structure. Generates an ID based on how many pieces of equipment 
are within the text file, if ID already exists then the ID is incremented. 
Saving performs data validations to ensure data integrity, then 
appends the data into the Equipment text file. The text file is then 
sorted alphabetically using a bubblesort. 

AddStaff Declares two data structure (one for staff and the other for 
passwords) then declares two variables variable with those data 
structures. Generates a staff ID based on the customer’s name and 
their phone number, if ID already exists then it alters the end number. 
Generates a password ID based on the number of staff, if the ID is the 
same as another then it is incremented. Saving performs data 
validations to ensure data integrity, then appends the data 
appropriately into the Staff and Password text files. The staff text file 
is then sorted alphabetically using a bubblesort (the password file is 
not sorted). 

AdminMenu Opens forms accordingly. For equipment test checks and stock checks, 
the form goes through the equipment textfile and compares the dates 
(for test check) and amount (for stock check) to see if the specific 
markers have been passed and displays warning messages showing 
which equipment needs to be tested/reordered. 

CalculatingPayroll Declares data structures for Monthly Payroll and Yearly Payroll then a 
variable for each of the data structures. Once staff ID, month, and pay 
rate have been entered then the form calculates the gross pay, NI, 
income tax, pension, and net pay by loading in the number of hours 
that staff member has worked in that month. The form then checks if 
a monthly payroll slip with that payroll ID exists, if not then the Yearly 



Payroll Masterfile is updated with the monthly data and a Monthly 
Payroll text file is created. 

CreatingInvoice Declares a data structure for Invoices and creates a variable using that 
data structure. Once booking ID has been entered, the invoice ID is 
generated based on the number of existing invoices and it is 
incremented accordingly. The data is then appended to the Invoice 
Masterfile and an individual printable invoice is also created. 

CustomerLogs The form loads the customer IDs into the drop-down list. After the 
customer ID has been entered, the user can also select a date range. If 
no data is entered into either of the textboxes, then the value for that 
textbox is taken as the equivalent to infinity. The bookings text file is 
loaded and searched through to display the bookings for that 
customer and within the date range. 

Login Compares the staff ID and password entered to the password that is 
stored and associated with that staff ID. If the password is correct, the 
appropriate menu is opened depending on the staff type. 

MyBookingsToday Displays the bookings for the next 3 days of the logged-on staff 
member. 

PayForInvoice Once an invoice ID is entered, form displays the invoice’s details and 
allows the user to confirm whether or not the customer has paid. 

PlaceBooking Declares a data structure and variable for bookings. Generates an ID 
depending on the date of booking and the number of other bookings 
on that day. Has a function and array for holding the tools for that job. 
Validates entered data and saves the data into the booking text file. 

QuickStockUpdate The user enters a number of equipment names into the drop-down 
lists and is able to change the stock amounts and last/next test dates. 
Once the save button is clicked the form validates the data using 
range checks then amends the changes into the Equipment text file. 

SearchBooking Once a booking ID has been selected, the details of that booking, the 
customer, and the staff member are loaded into the textboxes. The 
user can then edit the data and click “Save” which then validates the 
data and amends it within the bookings text file. The user can also 
cancel any changes that they made which loads back up the original 
data or, alternatively, delete the booking from the booking text file.  

SearchCust Once a customer ID has been selected, the details of the staff 
member are loaded into the textboxes. The user can then edit the 
data and click “Save” which then validates the data and amends it 
within the staff text file. The user can also cancel any changes that 
they made which loads back up the original data or, alternatively, 
delete the staff member from the staff text file. 



SearchEquipment Once an equipment ID has been selected, the details of the 
equipment are loaded into the textboxes. The user can then edit the 
data and click “Save” which then validates the data and amends it 
within the equipment text file. The user can also cancel any changes 
that they made which loads back up the original data or, alternatively, 
delete that equipment from the equipment text file. 

SearchMonthlyPayroll Once a staff ID, month, and year have been selected, and the “Open” 
button has been clicked, the form searches the text files for one 
which be named after the selected year, month and staff ID. If no text 
file is found then an error message is displayed, if it is found then the 
text file is opened. 

SearchStaff Once a staff ID has been selected, the details of the staff member and 
their password data are loaded into the textboxes. The user can then 
edit the data and click “Save” which then validates the data and 
amends it within the staff and password text file. The user can also 
cancel any changes that they made which loads back up the original 
data or, alternatively, delete that staff member and their password 
data from the staff and password text files. 

SearchYearlyPayroll Once a staff ID and year is selected, the form loads the data of that 
staff member from the Payroll Masterfile for that year into the 
textboxes. 

StaffMenu Opens forms accordingly. For equipment stock checks, the form goes 
through the equipment textfile and compares whether the amount 
has passed the reorder stock level and displays a message for which 
pieces of equipment has. 

UninvoicedBookings The form loads all the un-invoiced bookings into the rich textbox as 
soon as you open the form. The user can then select a date range 
using the calendars. The bookings text file is loaded and searched 
through to display the bookings with HasBeenInvoiced = False and 
within the date ranges. 

UnpaidInvoices The form loads all the unpaid invoices into the rich textbox as soon as 
you open the form. The user can then select a date range using the 
calendars. The invoices text file is loaded and searched through to 
display the invoices with Paid = False and within the date ranges. 

WorkerLogs The form loads the staff IDs into the drop-down list. After the staff ID 
has been entered, the user can also select a date range. If no data is 
entered into either of the textboxes, then the value for that textbox is 
taken as the equivalent to infinity. The bookings text file is loaded and 
searched through to display the bookings for that staff member and 
within the date range. 



 
 

 

I have used the following features: 

 

Feature Description/Use Page 
Num. 

Linear Search Looks at the lines and elements within a text file or array in 
a sequential manner. This is used within all the search 
functions. 

 

Bubble Sort Goes through the array a certain number of times, 
comparing two times side by side to see which is out of 
order then switching them around if they are. 

 

Insertion Sort Goes through the array and compares each value in turn, 
starting with the second value in the array. If the value is 
less than the value to its left, then the data items are 
swapped. The sort then goes onto the third bit and repeats 
the process until the end of the array is reached. This is used 
for sorting bookings in my program.  

 

Range Check Compares whether a value is within a range (e.g. If amount 
in stock is < 1000). 

 

List Check Compares whether a value is equal to at least one value 
from a given list. 

 

Presence Check Checks whether something has, for example, been entered 
into a textbox. 

 

Format Check Compares whether a value is in the correct format (I.e. date 
of birth is like **/**/****). 

 

Length Check Compares whether a value is a certain number of 
characters. 

 

Type Check Compares whether the entered data is of a certain type. 
Used often for checking if a value is an integer within the 
program. 

 

Error Catching Confirmation used for all the saving/editing/deleting 
functions. Prevention of data duplication using searches to 
check if, for example, an ID already exists. Check whether 
notes and tools list contain commas as this would cause 
errors with loading saved data. 

 

 



Aim and Objectives Coded 

 

Original aim/objective Successfully implemented 
(Y/N) 

Log in screen Y 
Forgot password Y 
Adding new customers Y 
Adding new staff members Y 
Adding new equipment Y 
Editing customers Y 
Editing Staff Y 
Editing booking details Y 
Editing equipment Y 
Searching customers Y 
Searching staff Y 
Searching bookings/invoices Y 
Searching unpaid bookings/invoices Y 
Searching workers logs Y 
Deleting customers Y 
Deleting staff Y 
Cancelling bookings Y 
Placing bookings by searching for available slots Y 
Customers can pay for bookings/invoices Y 
Calculating payroll Y 
Showing when stock is nearing reorder levels Y 
Logging out Y 

 

Implementation of Relational Database 

The databases that have been created are entirely dependent on the primary key meaning that 
the program has been implemented with 3NF relational databases. I used these primary keys to 
include data from one table in other forms via the use of foreign keys. 

 

Data Structures 

Array Name Description of use 
AllCustomers Holds an individual customer’s data. Uses the customer ID as the 

primary key. 



AllStaff Holds a staff member’s data. Uses the staff ID as the primary key. 
AllPasswords Holds a staff member’s login data (I.e. password, password clue, 

and staff type). Uses the password ID as the primary key and the 
staff ID as a foreign key. 

AllEquipment Holds a piece of equipment’s data. Uses the equipment ID as the 
primary key. 

AllBookings Holds the data for a booking. Uses the booking ID as the primary 
key and staff and customer IDs as the foreign keys. 

AllInvoices Holds the data for an invoice of a booking. Uses the invoice ID as 
the primary key and the booking ID as a foreign key. 

AllPayroll Holds the data for the payroll data of a staff member. It uses the 
payroll ID as the primary key and the staff ID as a foreign key. 

 

 

User Defined routines 

Routine Name Function/Description 
Load_Customers Loads customer data from the “Customers” text file into the 

AllCustomer array 
Bubble_Sort_Customers Uses a bubble sort to sort the customers within the 

AllCustomers array in alphabetical order of surname 
Save_All_Customers Saves the data of all the customers to the customers text file 

(i.e. in case of an edit) 
Load_Equipment Loads equipment data from the “Equipment” text file into 

the AllEquipment array 
Bubble_Sort_Equipment Uses a bubble sort to sort the equipment within the 

AllEquipment array in order of equipment ID 
Save_All_Equipment Saves the data of all the equipment to the equipment text 

file(i.e. in case of an edit) 
Load_Staff Loads staff data from the “Staff” text file into the AllStaff 

array 
Bubble_Sort_Staff Uses a bubble sort to sort the staff within the AllStaff array 

in alphabetical order of surname 
Save_All_Staff Saves the data of all the staff to the staff text file (I.e. in case 

of an edit) 
Load_Passwords Loads password data from the “Passwords” text file into the 

AllPasswords array 
Save_All_Passwords Saves the data of all the passwords to the password text file 

(i.e. in case of an edit) 



Load_Bookings Loads booking data from the “Bookings” text file into the 
AllCustomer array 

Insertion_Sort_Bookings Uses an insertion sort to sort the bookings within the 
AllBookings array in order of booking ID 

Save_All_Bookings Saves the data of all the bookings to the booking text file 
(i.e. in case of an edit) 

Load_Invoices Loads invoice data from the “Invoice_Masterfile” text file 
into the AllInvoices array 

Save_All_Invoices Saves the data of all the invoices to the invoice Masterfile 
(i.e. for payments) 

Load_Payroll Loads payroll data from the “Payroll_Masterfile” text file 
into the AllPayroll array 

Save_All_Payroll Saves the data of all the payroll to the payroll Masterfile (i.e. 
For new monthly payrolls) 

 

 

Variable List 

Module/Form 
Name 

Variable name Description 

AddCust NewCustomer Variable that holds the customer data structure 
IDGenClick Variable to check if the "Generate ID" button 

has been clicked 
TempNum Variable for the number part of the customer ID 

from the phone number 
ChangedID Variable to check whether the customer ID has 

been altered 
EmailFormat Variable used to check the format of the email 

textbox 
AddEquipment NewEquipment Variable that holds the equipment data 

structure 
IDGenClick Variable to check if the "Generate ID" button 

has been clicked 
ChangedID Variable to check whether the equipment ID has 

been altered 
AddStaff NewStaff Variable to hold the staff data structure 

NewPassword Variable to hold the password data structure 
IDGenClick Used to check whether the “Generate ID” 

button has been clicked 



EmailFormat Used to check the format of the email text box 
ChangedID Variable to check whether the staff/password ID 

has been changed 
ArrayPasswordComm
aCheck 

Used to check if there is a comma within the 
password textbox 

ArrayClueCommaChe
ck 

Used to check if there is a comma within the 
clue textbox 

TempNum Variable for the number part of the staff ID 
AdminMenu TestingFound Variable to hold whether there is a piece of 

equipment that requires testing 
NeedsReorder Variable to hold the items that need testing 
AmountMissing Variable to hold the amount of a type of item 

that is missing 
CalculatingPayroll NewMonthPayroll Variable to hold the monthly payroll data 

structure 
NewYearPayroll Variable to hold the yearly payroll data structure 
NotBookedPay Variable to hold the amount of pay for the hours 

that a worker was not booked 
CreatingInvoice NewInvoice Variable with the invoice data structure 

Position Variable to hold position where a booking was 
found 

JobNotesLength Variable to hold job notes length 
Index Variable to hold which part of job notes the 

WriteLine() function is taking 
CustomerLogs AllocatedHoursString Variable to allow "Allocated hours" to be 

displayed as a string 
Found Variable to check the customers data has been 

found 
DateFormatCheck Used to check if the range date is in the correct 

format 
Login FoundID Variable to be able to find the staff ID within the 

password file 
AttemptCount Variable so that the clue appears if the user fails 

to logon 3 times 
MyBookingsToday AllocatedHoursString Variable to allow "Allocated hours" to be 

displayed as a string 
Found Variable to check data has been found 

Password_Module TempCust (1 to 11) Temporary variables for the customer bubble 
sort 



NumCustomers Holds the number of customers in the customer 
array 

file Stream reader for the computer system 
line “Readline” variable for files 
parts Splits the line at the declared index (i.e. “,") 
SaveAllCustomers Stream writer of customers for the computer 

system 
TempEquip (1 to 8) Temporary variables for the equipment bubble 

sort 
NumEquipment Holds the number of equipment in the 

equipment array 
SaveAllEquipment Stream writer of equipment for the computer 

system 
TempStaff (1 to 12) Temporary variables for the staff bubble sort 
NumStaff Holds the number of staff in the staff array 
SaveAllStaff Stream writer of staff for the computer system 
LoggedOnStaffType Holds the staff type of the logged on user 
LoggedOnStaffID Holds the staff ID of the logged on user 
TempPass (1 to 5) Temporary variables for the password bubble 

sort 
NumPasswords Holds the number of passwords in the password 

array 
SaveAllPasswords Stream writer of passwords for the computer 

system 
NumBookings Holds the number of bookings in the bookings 

array 
Element (1 to 10) Temporary variables for the bookings insertion 

sort 
Position Holds the position for the bookings insertion 

sort 
SaveAllBookings Stream writer of bookings for the computer 

system 
NumInvoices Holds the number of invoices in the invoices 

array 
SaveAllInvoices Stream writer of invoices for the computer 

system 
NumPayroll Holds the number of payrolls in the payroll array 
SaveAllPayroll Stream writer of payroll for the computer 

system 
PayForInvoices Price Holds the price of a booking 



VAT Holds VAT of a booking 
PayCheck Used to check if the customer has paid 

PlaceBooking NewBooking Variable with the Booking data structure 
SameBookingDateCo
unt 

Variable to count how many bookings there are 
with the same date 

StaffFound Variable to check if a staff member within the 
job type has been found 

ToolPosition Variable to hold which position in the tool array 
is being used 

StringDate Variable to hold the booking date as a string 
PriceCommaCheck Variable used to check if there is a comma in the 

price of a booking 
NotesCommaCheck Variable used to check if there is a comma in the 

notes of a booking 
QuickStockUpdate Position (1 to 3) Variables to hold the position of items from the 

array 
ChangedItem (1 to 3) Variables to hold whether the drop down lists 

have been changed 
SearchBooking BookingIDChanged Variable to say if the booking ID has been 

changed 
Position Holds the position of an item within the booking 

array 
StaffFound Variable to check if a staff member within the 

job type has been found 
SameBookingDateCo
unt 

Variable to count how many bookings there are 
with the same date 

ToolPosition Holds the position of the tool within the tool 
array 

TempBookingDate Variable to temporarily hold the booking date so 
can use it after the booking date ddl has been 
cleared 

TempCustomerID Variable to temporarily hold the customerID as 
to not call 
"ddlCustomerID_SelectedIndexChanged()" until 
after loop 

BookingTimeCheck Variable to hold the max time for a booking to 
finish 

FinishTime Variables that’s calculated to hold the finish 
time of the booking 



PriceCommaCheck Variable used to check if there is a comma in the 
price of a booking 

NotesCommaCheck Variable used to check if there is a comma in the 
notes of a booking 

SearchCust Position Used to hold the position of the customer within 
the customer array 

NumFound Number of customers found with a certain 
surname 

EmailFormat Used to check the format of the email 
SearchEquipment Position Used to hold the position of the equipment 

within the equipment array 
SearchMonthlyPay
roll 

SearchPayID Holds the generated monthly payroll ID 
associated with the entered month, year, and 
staff ID 

file Stream reader for the computer system 
SearchStaff PositionPassword Position of the password data within the 

password array 
PositionStaff Position of the staff data within the staff array 
NumFound Number of staff found with a certain surname 
PasswordFound Holds whether the password data has been 

found 
EmailFormat Checks the format of the entered email 
ArrayPasswordComm
aCheck 

Variable used to check if there is a comma in the 
password 

ArrayClueCommaChe
ck 

Variable used to check if there is a comma in the 
clue 

SearchYearlyPayrol
l 

file Stream reader for the computer system 

StaffMenu NeedsReorder Variable to hold the items that need testing 
AmountMissing Variable to hold the amount of a type of item 

that is missing 
UninvoicedBooking
s 

NumDays Variable to hold "Days until booking" 
BookingFound Used to check if the booking has been found 

UnpaidInvoices NumDays Variable to hold "Days since booking" 
InvoiceFound Used to check if the invoice data has been found 

WorkerLogs AllocatedHoursString Variable to allow "Allocated hours" to be 
displayed as a string 

Found Used to check if the worker logs data has been 
found 

DateFormatCheck Used to check the format of the date 



 

Interface Suitability 

Visual basic allows the use of interactable items, such as button and menus, for the user to use 
to manipulate the program. This allows for a flexibility in ability so that even the most amateur 
users are able to quickly understand how it works and prevent the need for excessive IT 
training. 
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