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Abstract – Integrated Payroll System (IPS) is a web-based 
application, design for the use of KUST to manage the record 
of its employee of different category. It can be use by any 
organization to manage the records of the of its employee 
working in that organization. Payroll Application has been 
designed to for the purpose of maintaining details of various 
employees, their allowances and deductions that need to be 
processed to the employees of the institution. The unique 
personal number (P. No. as an identification number) assign 
to each member of employee of the KUST generated 
sequentially to create the employee record. Payment are 
made according to the employee carder, rank, and status of 
the employee attendance records which use to be analyzed at 
the 25th of each month to generate the payment including 
gross and net payment after deductions.  
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1. INTRODUCTION  

Payroll is a system of payment of salaries and wages to the 
employees in an organization which has critical operations 
in ensuring accuracy and timely[1]. “Integrated Payroll 
System” is a distributed application, developed to evaluate 
the performance of employees working in any organization. 
It maintains the information about an organization, 
personal details of their employee, the details of the 
projects/task assigned to the employee and the progressive 
report records on how the project/task has been carried 
out. The project has been divided into four major modules 
and their further sub modules. 

Design science, on the other hand, is described as a method 

of designing in a systematic manner[2]. It was obvious that 

design was not a science and that design science applied to 

the study of design from a technical standpoint. A science of 

design (the empirical study of design) does not involve or 

presume that the actions of designing are scientific in and of 

themselves, and a growing number of research programs 

hold this viewpoint. 

Using a design science approach, the current project 

"Integrated Payroll System" has been developed to solve the 

problems found in the practice of manual processes. This 

program is designed to remove and, in some situations, 

reduce the issues that the current system has. Furthermore, 

this framework was created to meet the needs of KUST in 

terms of running its operations smoothly and efficiently. 

This web application has been kept as simple as possible to 

prevent data entry errors. When entering invalid data, it also 

shows an error message. It is user-friendly since it does not 

need any formal knowledge to function. Any company faces 

human resource problems that must be addressed by the 

organization. Every business has its own set of employee 

and payroll management requirements. As a result, we've 

built an exclusive Integrated Payroll Framework that's 

customized to the Institution's managerial needs. 

1.2 Purpose 

The purpose of this document is to define the features and 
design requirements for a web application that manages 
employees and their payroll. This paper is intended for the 
web application's developers and administrators. With the 
aid of this device, the administrator now has all of the 
information at his fingertips and can quickly build a good 
record based on their needs. Finally, we may conclude that 
this system will not only simplify the process but will also 
save the manager or administrator precious time, which can 
be put to better use by the institute. This would be an added 
benefit and power control dependent on their time off from 
their regular duties.   

The stated project is targeted at the delivery of a cost 
effective, compact and portable system that makes it the 
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best choice of product for the end users. The ease of 
installation of this system aims to make it a suitable choice 
for easy insertion and management of records in any 
domain. The work aims to not only provide a high-quality 
user experience, but also provide better features than the 
prevalent systems, while keeping in mind that these 
features are provided not at the compromise or loss of any 
other features that the existing systems provide personal 
details, leaves taken, salary deducted and all the 
functionalities mentioned above.  

The following salary data should be generated by the 
system: 

i. Monthly and annual salary calculations for each employee. 

ii. Estimate of total compensation for the whole University 
for each month. 

iii. Estimate of a year's gross income for the whole 
University. 

iv. Total monthly and annual wage of the company within a 
city. 

v. Estimate of total salary for each university domain, for 
each month, and for the entire year. 

1.3 Literature Review 

The final product should meet the user's requirements if 
custom software is built with proper review, design, and 
implementation. Since end users have input into the design, 
user acceptance should be higher. Via staggered 
implementation, custom creation also helps a company to 
escape a "big bang" system implementation[3]. Design 
development phases which result in longer and larger 
projects, which may be one of the limitations[2]. The choice 
between a client-server system and a web-based system is 
important. [4] 

1.3.1 Employee  

In the Institution, this is the employee's knowledge. 
Employee identification number (Pno), employee name, 
designation, cadre (job nature), date of appointment, 
experience, phone number, gender, and date of birth are all 
included. The new user provides this information through a 
webpage. 

1.3.2 Department  

 This table gives the details of the various departments of 
the company. Its attributes are Department name, 
department number (which is the primary key), department 
location. This information is preexisting in the database.  

The database administrator manages it not the users.   

1.3.3 Loans and Deductions 

 The employee may obtain a loan from the university, the 
staff union, or a cooperative society run by the institution to 
manage the well-being of its members, depending on the 
loan's definition. Loanid, loan name, amount collected, and 
employee id are some of the loan attributes. 

1.3.4 Salary  

It consists of attributes such as Annual Salary Scale for each 
cadre, Rank and the tax associated with each Rank.    

1.3.5 Allowance 

Employee ID specifies the allowance of an employee. Basic 
Pay in this case is determined by a person's title and 
experience. Existing users can view their Basic Salary and 
Net Pay by entering their Employee Id, received leaves, and 
other charges such as medical allowance. 

2.0 Methodology   

The following are the suggested measures for completing 

this research project. 

a. Conduct a literature review to assess best practices in 

current information system design b. Create the 

architecture of the proposed IPS  

c. Implement the IPS system  

d. Deploy the IPS system for testing and evaluation  

e. Gather input from IPS users  

f. Analyze user feedback in relation to the IPS objectives 

g. Complete the system's final modifications, documentation, 

and implementation. 

2.1 Feasibility analysis 

A feasibility study should be undertaken in the field of 

computer and technology to determine the advantages of 

automation over manual systems and other alternatives[3]. 

The feasibility analysis in the current framework is focused 

on research into both current activities and the new 

project's effect on the organization's operations. The 

feasibility report also considers the benefits and drawbacks 

of the existing system as well as the new plan. A schedule is 

a list of activities that may take place at a given time in the 

future. The aim of schedule feasibility in this proposed 

method is to divide the task and time properly, then execute 

and end it effectively. The schedule feasibility was 

determined at the time of the synopsis submission by 
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specifying time periods for each phase, and the schedule 

work-flow diagram depicts the development, schedules for 

each process in the project, and the overall project time. The 

term "technical feasibility" refers to the process of 

determining which technology can be included in a 

proposed project. Performance, ease of learning, ease of 

implementation, ease of support, interoperability with other 

technologies, and scalability are some of the technology 

issues to consider for this project. Economic viability, also 

known as economic analysis, is the most common tool for 

assessing a new system's effectiveness. The method is more 

generally known as cost/benefit analysis, and it involves 

determining the potential advantages and savings from a 

proposed scheme and comparing them to the costs. If the 

advantages outweigh the costs, the decision to build and 

implement the system is taken[5]. To conduct a cost/benefit 

analysis, the current system determines the initial monetary 

costs of growth, the expected monetary costs of running and 

maintaining the application, and the expected future 

monetary benefits of using the application. The term 

"operational viability" refers to the ability to maintain and 

sustain the proposed system once it is in use. It is a measure 

of how well a proposed system adds and updates employee 

payroll records in accordance with the specifications 

defined during the system implementation requirements 

review process. 

2.2 Requirement analysis  

The process of understanding user needs and requirements 

from a proposed computer-based system is known as 

requirement analysis[6]. The following elements are 

included in the requirement review process of this 

proposed project: What is the relationship between the 

user, the system's hardware, other hardware, and other 

systems in the proposed system? What is the system's 

speed, availability, response time, and recovery time for 

various functions and modules? What is the current 

system's portability, correctness, maintainability, security, 

and other considerations? What are the implementation 

constraints for this system's design? 

The Requirements Analysis Process consists of the following 

steps: Fix system boundaries: At this stage, the prototype 

application's relation to other Kano University of Science 

and Technology systems, such as the budget system, has 

been checked. The project's framework is condensed within 

the university, and it is also determined here. Identify the 

personnel; the next step in the requirement review process 

is to determine who will be using this computer-based 

payroll method. Users are those that report on the system's 

full functionality [7], [8]. This proposed application is used 

by clerks, senior assistants, department heads, and 

administrators. 

2.3 Requirements elicitation  

Information was gathered from the multiple users (clerks, 

senior assistant, employees, HOD) listed in the previous 

phase during the requirements elicitation stage. - of these 

groups is asked a series of questions about what they expect 

from the proposed application and what they expect it to 

achieve. The list of criteria was created after taking into 

account the opinions of several users. The tools used in the 

requirements elicitation phase of the proposed project are 

listed below. For collecting valid requirements, the current 

framework has used methods such as flowcharting of 

organization processes, existing payroll documents, 

organizational maps, process models, systems or process 

specifications, on-site review, and interviews with end-

users. Prototypes, Data flow diagrams, and Usage Case 

Diagrams are some of the other criteria elicitation 

techniques used in this framework. 

2.4 Data flow Diagram (DFD) 

A data flow diagram (DFD) is a visual illustration of how 

data flows through an information system. It's a 

documentation tool that both programmers and 

nonprogrammers can appreciate[9]. A physical DFD defines 

where data flows from, who processes it, and who receives 

the processed data. The background Level DFD of the 

proposed system is shown in Fig 1. 

 

 

 

2.5 Design 

The design phase's aim is to formulate a strategy for 

resolving the problem described in the requirement text. 

The physical system design of the payroll system is 

converted from the conceptual system design that resulted 

from the systems analysis. The current system's architecture 

is divided into two stages: The proposed system's system 

design defined the components, their specifications, and 

how they communicate with one another to achieve the 

desired performance[10]. Detailed Design: At this stage, the 

proposed system's design became more organized. Each 

module's internal logic has been determined, as well as their 

data structure and algorithmic architecture. This phase also 
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decides which device components are necessary and how 

they will be implemented. Finally, PHP, MySQL, HTML, and 

JavaScript were chosen as the programming languages for 

this framework.  

2.5 Coding 

To make the proposed system a viable project, the system 

design must be implemented. This necessitates the 

translation of design into a computer-readable language, or 

programming language. The coding for the proposed 

projects was performed using PHP, MySQL, JavaScript, and 

HTML. The comprehensive design software specifications 

have been translated into PHP, MySQL, HTML, and 

JavaScript instructions in this step. In a computer-based 

payroll system, the programs produced from these 

languages organize data movements and control the entire 

process. 

2.6 Testing 

Before putting the proposed system into service, it is put 

through a test run to see if there are any bugs. All of the 

defects encountered in the current application were 

discovered during the development phase. The following 

test runs are carried out for the current system using the 

test data: Unit testing is the process of testing individual 

modules. Each module interface in the proposed payroll 

system has been checked to ensure that information flows 

properly into and out of the program unit. After and module 

of the current system has been extensively checked, its 

integration with other modules has been examined. Each 

module of this framework has been checked to ensure that 

there are no errors in parameter passing or when one 

module calls another. Finally, the system test is designed to 

test a fully developed payroll system to ensure that it meets 

the user's needs. The test is carried out on real data at this 

stage. The entire system is run on real-world data. In 

addition, the system's performance or effects are examined 

[8] Clerks, senior assistants, and the head of department 

have checked the proposed payroll system. 

3.0 Result 

The implementation process began after the proposed 

system was approved by the users. The term 

"implementation" refers to the transformation of a simple 

program into a complete computer system replacement. 

Acquisition and installation of hardware and software, 

conversion, and user training are the major steps in this 

process. To begin, the Xampp Server has been installed 

locally on the device. The data from the old payroll system 

was then converted to work for the new system. During this 

process, all of the proposed system's programs have been 

loaded into the user's computer. To migrate from an older 

clipper-based payroll system to a modern computerized 

payroll system, the parallel run technique was used. Users 

(clerk, senior assistant, and HOD) were educated after the 

device was loaded by providing clear instructions. 

3.1User interfaces 

User interfaces are the front end of any device that users 

interact with in order to connect with it. Team leaders and 

project managers are the two main users of this framework. 

As a result, we can split our system's interface into two main 

interfaces. The user interfaces for team leaders and project 

managers are different. Users can only see their approved 

sections after logging into the system, so a Team leader can 

only see the employee registration, employee management, 

and salary estimation interfaces. Project managers, on the 

other hand, have access to an interface that produces 

different reports than team leaders. XHTML, CSS, java 

scripting, and the ajax toolkit are among the web 

development techniques used to build and enforce these 

interfaces. We built interactive and user-friendly interfaces 

using these techniques. 

3.2 Salary Calculation 

Both the team leader and the project manager have access to 

a compensation estimation gui. Two ajax-enabled drop-

down menus are included in this user interface. After 

selecting a specific employee from a list of employees who 

belong to a department that is selected from the drop-down 

Fig – 2: Data Flow Diagram 
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menu of departments, PHP code is used to retrieve data 

from the database. After the fields are filled out 

automatically, the user can fill out any extra fields manually, 

such as allowances or deductions. Behind the calculate 

button is PHP code that will be triggered and will return a 

response to the user. The salary could be saved in the 

database or estimated again after it has been calculated. 

3.3 Maintenance 

The proposed method has been retained to remove errors 

that occur during parallel execution. Maintenance is a 

periodic analysis of the proposed framework. The proposed 

system was examined to determine its functionality, as well 

as to identify any additional improvements or specifications, 

as well as to assess its performance. 

4.0 System Description 

Integrated Payroll System (IPS) is functioning. This system 

will be combined with the IPS client management system, 

which is already in use at the university. Since the Integrated 

Payroll System is a web-based system, users may access 

various graphical forms that can only be filled by approved 

personnel. The data is entered into the forms, and after 

going through a series of queries, it is checked and 

processed before being stored in the database at the 

system's back end. And the data can be retrieved from the 

database whenever it is needed. This method uses a set of 

criteria to measure the monthly wages of its workers. It can 

also measure tax for each person and create different types 

of files, such as bank files or employee salary slips (pay 

slips), among other items. In addition, the system will 

measure the cumulative amount of payroll tax for all 

workers for each month. It can also calculate the salaries 

and payments due to the institution for the whole year. The 

cumulative amount of tax payable by the institution for each 

year is then calculated. All information is saved in the 

system's database for the institution's records and can be 

accessed at any time. 

4.1 Anatomy of the System 

We'll go over the system's overall operation and functions in 

this portion. The following functions will be discussed and 

explained separately: After logging into the system, the user 

is presented with a welcome screen that lists all of the 

functions available under the heading Contents, including 

logout, employee registration, employee management, wage 

calculator, bank file, employee pay slip, employee salary 

report, and monthly salary report. All of these functions are 

listed in detail below. 

4.2Login 

The login screen appears as soon as the user logs in to the 

device, as shown in Figure 4.1. By choosing a department 

from the list of departments, the user can see all of the 

employees in the form of a list of that department's 

employees. The user will see basic details like the person's 

number, first and last name. To view detailed details about a 

particular employee, go to that employee's detail 

information page and select the view detail option. Under 

the heading contents, the user will also see the functions 

that are available to him. 

  

4.3 Employee Registration 

This function is used to register a new employee. The user 

can store all necessary information such as, name, person 

number, address in detail, bank details, contact information,  

 

information about salary, tax and the status of employment, 

in the database.  

Fig - 4.1: User Login Form 
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Fig. 4.2a: Employees’ Records 

Fig - 4.4: Employee Pay Slip 

   

  

4.4 Salary Calculator 

From a list of employees in a department, the user can 

choose an employee. He will fill in the required details, such 

as working hours, allowances, deductions, tax percentage, 

and remarks. This will be the system's input, and once the 

user clicks the Generate button at the bottom, the system 

will provide the output. 

4.5 Employee Salary Slip 

It contains all the necessary information such as, employee 

name, address, person number, Institution’s name and 

number, total salary per month before tax, amount of tax, 

salary after tax and various allowances and deductions. The 

salary slips will be sent to the employees via email. 

 

 

 

 

 

4.6 Institution’s Salary Report  

User can access salary report form by clicking various 

options on the page on fig. 4.3, salary report as shown in 

figure 4.5 will be displayed. The user can select either the 

general, nominal or pay advice from the radio options on fig. 

4.3 respectively. Certain quires will run as soon as the View 

and Print Report button is clicked and a report is generated. 

This report includes the details of the salaries, total amount 

of tax paid by the institution for each month as shown in the 

results. 

Fig - 4.2b: Employee’s Edit `
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4.7 Conclusion 

The objectives are to create files, deliver on schedule, and 

address system performance and efficiency issues. The main 

thing we've accomplished is to produce bank files (pay 

advice) and pay slips for compensation details so that banks 

can deposit workers' wages into their accounts. We 

estimated the salary and developed a bank file after 

developing the method. The bank file was then submitted to 

the bank and was successfully completed (see section 4.3). 

We used the k6 0.3.1 tool to test the system's performance 

and reliability. It's a web site and web server load, tension, 

Fig - 4.3: Voucher Information 
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and performance testing tool. As a result of creating simple 

testing scenarios, we were able to obtain some useful 

results, as shown in figure 4.6 below. These findings suggest 

that this web application is effective and performs 

admirably. 

Profile No. Sessions Pages Hits    

 Successful Failed Successful Failed Successful Failed  Total 

Kbytes sent 

Total 

Kbytes 

received 

Avg 

Response 

time, sec 

(with page 

elements) 

Profile 1 200 0 3600 0 3600 0 2496 22994 0.02(0.02) 

 

 

The system we built is more personalized and explicitly 

developed to meet the needs of our client, and it is capable 

of incorporating those needs into a single computerized 

system for the institution. The system can measure an 

employee's salary based on a variety of factors, including 

rank. It can also create customized files for the institution, 

such as employee salary slips and bank files. The device can 

also measure the institutional tax liability using formulas 

given by the tax authorities in accordance with Nigerian law. 
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It creates and sends tax files to the IRS, and it is also more 

cost-effective than other wage management systems. 

Maintenance is simple and requires no extra costs; more 

customization is possible depending on the needs of the 

institution, which is not possible with current wage 

management applications on the market. As a result, the 

system has been successfully implemented and is operating 

properly in accordance with our objectives and standards.
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