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Abstract 

Usually HRM system is common software in the aspect of company needs. Recently 

many office of our country are using this type of software. But new technology is 

continually being developed in the ever-changing world where we live. Keeping 

attendance records is very difficult through legacy systems. An automatic attendance 

management system using biometrics would provide the needed solution. But 

Integration of attendance device with the custom made HRM system is being 

sometime challenging. Generally HR admin use separate two software for attendance 

management and HRM system. The purpose of my project is to mitigate the use of 

separate software and analyze the various data which will provide the major 

information and knowledge to the management. Moreover, system will have a leave 

management system by which employees can view their leave balance and check 

their co-workers’ days-off while applying for leave. Supervisors and HR staff must 

have access to employee leave balance, holiday lists, department schedule, and 

workforce coverage to evaluate leave requests better.  
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Chapter 1  

Introduction 

Every company of this modern world has been run by various type of employees. The 

performance of these employees make a company successful or unsuccessful. And 

these performance depends on various factors. Among these a very emergency and 

important factor is employee attendance. To inform correctly and enhance the 

performance I tried to build this project. In this "HRM Analysis with Attendance 

Device Integration” project I developed various analysis regarding their attendance 

performance as a report and graph chart. To make this project real time, the real data 

comes from attendance device automatically. So that I developed real time device 

integration system with the HRM Analysis System.    

1.1 Existing Practice 

Generally HR admin uses Microsoft Excel to track employee attendance. This excel 

file sometime comes from attendance device. Only in-out time and the working hour 

is presented in excel report. No comparative analysis has been found. Some 

sophisticated company are using separate two software for attendance management 

and HRM system. 
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Figure 1.1: Existing excel data from Device 

1.2 Objective 

To analyze the various data which will provide the major information and knowledge 

to the management and mitigate the use of separate software is my objective. In 

addition system has a leave management system. By leave management system 

employees can check their co-workers’ days-off while applying for leave and view 

their leave balance. Supervisors and other HR staff also can access and informed 

about employee leave balance, holiday lists, department schedule, and workforce 

coverage to evaluate leave requests better. 
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Figure 1.2: Software Processed Data 
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Chapter 2 

Background and Literature Review 

HRM analysis with Attendance Device Integration system is necessity for every 

company that have a numbers human resource working and there performance is 

directly or indirectly related to company performance. The idea of analysis is for 

important management information. And real time device integration makes the live 

of employee attendance performance measurement.   

2.1 System End Point 

This system will covered the following facilities 

 Dashboard for Admin where management can see the Employee Attendance 

performance and others important information. 

 User Dashboard where general user can see their won emergency information. 

 Leave Management 

 Attendance visualization 

 Attendance device integration 

 User Management 

 

2.2 Design 

2.2.1 Class Diagram 

It represent the structure and design of a class and interface. The constraint, 

attributes and their relationships like associations, generalizations and dependencies 

are describe here. 
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Class Diagram for Attendance System 

 

Here showing the five main classes related to attendance, Daily attendance, Device 

Integration, Attendance Adjustment, Employee and device data. Every class is 

designed for special attributes and methods. Here also shown the relationship with 

the classes related to Attendance Management. 

 

 
 

Figure 2.1: Class Diagram for Attendance System 
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Class Diagram for Leave Management System 

 

Here showing the five main classes related to leave management, Employee, Leave 

Type, Leave Application, Leave Approval and Email Notification. Every class is 

designed for special attributes and methods. Here also shown the relationship with 

the classes related to Leave Management. 

 

 
 

Figure 2.2: Class Diagram for Leave Management System 

 

2.2.2 Data Flow Diagram 

Here we can analyze the design method and structure of the data. Generally it 

represent the visual information and data flows within a system. 
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Data Flow Diagram for Attendance System 

 

For attendance management, there are four processes and two types of actors. Here 

the diagram which show the database integration. There are two types of database 

exist, device data in stored in attendance device and sql server data. 

 

 
 

Figure 2.3: Data Flow Diagram for Attendance System 
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Data Flow Diagram for Leave Management System 

 

For leave management, there are five processes and three types of actors. Here the 

diagram which show the database integration. 

 

 
 

Figure 2.4: Data Flow Diagram for Leave Management System 

 

2.2.3 Use Case Diagram 

Use case is the combination of set of actions and their actors. It describe which 

action is being performed by which actors. And also the extended or included actions 

are describe here.  
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Use Case Diagram for Attendance System 

 

Use Case Name Attendance Management 

Description Employee attendance is the vital information 

of a company. And it is very difficult to 

manage by legacy system. We integrate a 

device to store attendance log. From device 

data will store in sql database automatically 

by system. And System will generate 

attendance report.  

Actors Employee 

Admin 

Device 

System 

Basic Flow Alternate Flows 

1. Daily Attendance Input 

2. Attendance log entry in 

database 

3. Show Attendance 

4. Attendance Adjustment 

Request 

5. Adjustment Approve 

6. Generate Attendance Report 

NA 

Pre-Conditions NA 

Post-Conditions NA 
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Figure 2.5: Use Case Diagram for Attendance System 

 

Use Case Diagram for Leave Management System 

 

Use Case Name Leave Management 

Description Employee needs to take various leave. And to 

store the leave log and manage leave balance of 

an employee this module is required 

Actors User 

Employee 

Approval Authority 

System 

Basic Flow Alternate Flows 

1. Leave Type Entry 

2. Leave Balance Entry 

3. Leave Application 

4. Leave Approval 

5. Validation 

NA 
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6. Submit and store 

7. Check availability  

8. Email Notification 

Pre-Conditions NA 

Post-Conditions NA 

 

 
 

Figure 2.6: Use Case Diagram for Leave Management System 
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2.2.4 Sequence Diagram 

The Sequence Diagram is the most common interaction diagram. The exchange of 

messages between different lifelines is the main goal of this diagram. 

 

Sequence Diagram for Attendance System: 

 

 
 

Figure 2.7: Sequence Diagram for Attendance System 
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Sequence Diagram for Leave Management System: 

 

 
 

Figure 2.8: Sequence Diagram for Leave Management System 
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Chapter 3 

Implementation & Testing 

3.1 Implementation Overview 

This project is web based and need to be hosted in any server. As it is developed in 

.Net framework it required IIS server and any windows server as an operating system. 

Client can access through browser from any location in the world only needed the 

internet connection. So we need only a server to host and deploy. But user training 

and relevant initial data entry for the first time implementation is required. 

3.2 Methodology 

Agile process is the most sophisticated software development process now a days. 

By this methodology one member can easily collaborate to others. The customer also 

be included in this process. It assumed that customer also the part of the project 

team. In every stage change is acceptable here. And evaluation of a process or 

feature makes this final deliverable. Every day project team discus each other’s by 

scram meeting. All the member is treated here the important team member. Though 

this project has no team but I tried to develop following the Agile Methodology in 

every part of my project. 

 

 
 

Figure 3.1: Agile Methodology 
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3.2 Software Architecture  

During the development period the following are the main issues I wishes to 

focus during development procedure: 

 

 N-tier architecture. 

 Secured Data transfer from front-end to database and vice versa. 

 Developed with minimal rework to operate 

 

I wish to divide my development process into four layers as follows: 

 

 UI Layer. 

 Presentation Layer. 

 Business Layer. 

 Data Access Layer. 

 

 
Figure 3.2: Software Architecture  

3.3 Technology 

Following technologies are used for this project. 

 

Bootstrap & JavaScript for application User Interface 

ASP .Net/C# 
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SQL Server for database 

 

 

 

3.4 Used Attendance Device Info 

Brand ZKTeco 

Model ZKTeco Fingerprint F18 

Fingerprint Sensor ZK Optical Sensor 

Display TFT LCD Color Screen 

Fingerprint Capacity 3000 

ID card Capacity 5000 

Logs Capacity 100,000 

Interface (Built-in) RS232/485, TCP/IP, USB-host 

Function Algorithm Version: ZK Finger VX9.0&10.0, Standard 

Power supply Function: Webserver, Anti-passback 12V DC,3A 

Dimension 80 x 183 x 42mm 

Others User: 5,000, Transactions Capacity: 30,000 Transactions, 

Reader Supported, Fingerprint Standalone 

 

 
Figure 3.3: Attendance Device  
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3.5 Testing 

Testing is a process by which we can ensure the developed software product is 

defect or bugs free. As well as we can measure the software performance also. So in 

the software development world testing is a very important part. This project is also 

tested and corrected as per testing. There are two type of testing are performed 

here. 

 

1. Black Box Testing 

2. White Box Testing 

 

Black Box Testing 

 

It is known as input/output testing. Sometime it is called behavioral testing. Here we 

put only the input and check the output is correct or not. If output is ok then the 

result is passed. But the coding structure and the complexity is not tested here. 

Following figure illustrate the black box testing. 

 

 
 

 Figure 3.4: Black Box Testing 

White Box Testing 

White box testing is the type of testing which testing is carried out based on the 

knowledge of the internal architecture of the application. In white-box testing, the 

tester analyzes the quality of source code on different parameters like code 

optimization, code coverage, code reusability etc. It is applicable for lower levels of 

testing types - unit testing and integration testing where we have to deal with 

individual modules of the application and their interfacing. 

 
Figure 3.5: White Box Testing 
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Chapter 4  

Experimental Results and Analysis 

 

4.1 Major Features 

4.1.1 Login Interface 

For security purpose almost every system has to have a login system. For this system 

following is the login page. In database password is encrypted using hash 

technology. So that no one can retrieve password through database access. 

 

 
Figure 4.1: Login Interface 

4.1.2 Admin Dashboard  

Dashboard for Admin where management can see the Employee Attendance 

performance and others important information. 
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Figure 4.2: Admin Dashboard 

4.1.3 User Dashboard  

User Dashboard where general user can see their won emergency information. 

Especially employee can inform the taken leave information, absent, attendance 

adjustment ratio and department wise employee information.  

 

 
Figure 4.3: User Dashboard 

4.1.4 Employee Entry 

By this feature employee has been registered in the system. As well as we can enter 

all the basic information like ID, NID, Educational info, Photo, Blood group, Mobile no 

etc  through this feature. In addition we can search any specific employee here with 

different search criteria.  
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Figure 4.4: Employee Entry 

4.1.5 Leave Entry 

Employee can enter his or her leave information here. A single day or a range of day 

can be entered here. There are four types of leaves like casual, medical, special and 

without pay leave are available. Company can set the total number of leave which 

can be taken by the employee. 
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Figure 4.5: Leave Entry 

 

4.1.6 Menu Distribution  

There are so many features are available in this software. But admin can fix the access 

of any employee through this module. He can distribute the menu from here. And 

employee can access only the page or menu which has been distributed by admin. 

  

 
Figure 4.6: Menu Distribution 
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4.1.7 Attendance Report 

Month wise attendance report of an employee has been shown in this report. Here 

we can see the detail information. We can see the in-time, out-time, delay time, 

working hour of an employee for specific day here. 

 

 
 

Figure 4.7: Attendance Report 

 

4.1.8 Attendance Visualization 

For any month even any year we can see the employee’s attendance in at a glance by 

this report. Employee also can see his or her attendance position over the year here. 
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Figure 4.8: Attendance Visualization 

4.2 HRM Analysis 

4.2.1 Top 10 Best Attendance (In Hour) 

Some time it is very necessary to know the employees comparative attendance 

performance to evaluate an employee. Some company give the award on this type of 

information. By this chart management can easily identify and compare the 

attendance performance.  
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Figure 4.9: Top 10 Best Attendance 

4.2.2 Top 10 of Device Punch 

This analysis shows the frequent of device punching. Employee who generally works 

in a single desk the high punch frequency rate is abnormal. So management can 

track the top punch frequency and take relevant actions on it by this analysis.   

 

 
 

Figure 4.10: Top 10 of Device Punch 
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4.2.3 Department wise total number of Employee 

This graph shows the various department and the number of employees in every 

department. 

 

 
 

Figure 4.11: Department wise Employee 

 

4.2.4 Male vs Female 

Following is the pie chart analysis where illustrate the male vs female employee ratio 

of the company. Some time management needs to know the ratio for employee 

balancing. 
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Figure 4.12: Male vs Female 

4.2.5 Married vs Single 

Following is the pie chart analysis where illustrate the married vs single employee 

ratio of the company. Some time management needs to know the ratio for employee 

balancing. 

  

 
 

Figure 4.13: Married vs Single 
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Chapter 5  

Conclusion and Future Works 

5.1 Conclusion 

This project is developed for HRM analysis with device integration. But the analysis is 

not done by very widely. Because of insufficient data. If any company use this system 

and continue data entry, analysis will be performed better. But what is developed 

here is sufficient for day to day attendance information and basic analysis with device 

integration.    

5.2 Future Works 

My plan is to enhance this project in very short time. Especially I would like to 

implement here the machine learning algorithm for employee attendance prediction. 

And I also have a plan to extend some features here like performance appraisal 

management, Employee Training Management and payroll system.  
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