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Abstract — The Malware Pattern scanner with Risk Scoring and Automated Reporting is a cybersecurity-based web application designed 
to detect suspicious files using pattern-matching techniques. The system enables users to upload files and scans their content by comparing 
with predefined malware signatures stored in a database. Detected malicious patterns are analyzed to calculate a risk score and risk 
percentage. Based on the score, files are classified as Safe, Medium Risk, or High Risk. The application provides visual indicators to 
quickly represent the threat level. It also generates an automated downloadable report containing scan details and results. Developed 
using Python, Flask, HTML, and CSS, the system is lightweight, efficient, and suitable for academic and security analysis purposes. 
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I.  INTRODUCTION  

      The rapid growth of digital technology internet usage has 
increased the risk of cyber threats, especially malware attacks. 
Malware is malicious software designed to damage systems, 
steal sensitive data, or gain unauthorized access to devices. 
Common types of malware includes viruses, trojans, worms, 
ransomware, spyware, and keyloggers. Traditional antivirus 
software provides protection, but many tools are complex, 
resource-intensive, and not transparent in their detection 
process. Users often receive only the final result without 
understanding how the threat was identified. Therefore, there 
is a need for a simple and educational malware detection 
system. The proposed project, Malware Pattern Scanner with 
Risk Scoring and Automated Reporting, is designed to detect 
suspicious files using predefined malware patterns. The system 
scans uploaded files, identifies malicious content, and 
calculates a risk score based on detected threats. It classifies 
files into Safe, Medium Risk, or High risk categories for easy 
understanding. The project also generates automated reports 
containing scan details and results. Developed using Python, 
Flask, HTML, and CSS, the system provides a lightweight and 
user-friendly solution for malware detection.  

II. EXISTING SYSTEM VS. PROPOSED SYSTEM 

A. Existing System Analysis 

Traditional malware detection systems mainly rely on 
antivirus software and standalone security tools. These 
systems use predefined signature-based detection methods 
to identify known threats. Users often depend on external 
antivirus programs to scan files, which may require 
installation,  updates, and background execution. While 
these systems are widely used, they have several 
limitations: 

• Dependency on Signature Updates: Traditional 
systems require frequent updates to detect new 
malware.  

• Limited Transparency: Users cannot clearly 
understand how the malware is detected or how risk 

is calculated. 

• Heavy Resource Usage: Antivirus software runs 
continuously in the background, consuming system 
resources. 

• Slow Scanning Process: Full system scans can 
take a long time to complete. 

• Limited Customization: Users cannot easily modify 
or add new malware patterns. 

• No Detailed Reporting: Many systems do not 
provide structured reports with detailed pattern 
analysis.  

• Complex User Interface: Some antivirus tools 
have complicated interfaces that are difficult for 
beginners.  

• Cost Factor: Many advanced antivirus solutions 
require paid licenses.  

B. Proposed System Framework 

        The proposed Malware Pattern Scanner with Risk 
Scoring and Automated Reporting introduces an efficient 
and lightweight approach for detecting malicious content 
in files. The system uses pattern-based scanning to 
identify suspicious strings and malware signatures from 
uploaded files. It also calculates a risk score and generates 
a detailed report automatically. This integrated approach 
offers several advantages: 

• Automated Scanning Process: Files are scanned 
instantly after upload without manual effort.  

• User-Friendly Interface: Simple web-based 
interface allows easy file upload and result viewing. 

• Improved Detection Clarity: Displays detected 
malware patterns clearly to the user. 

• Risk Scoring Mechanisms: Calculates risk score 
and percentage to indicate threat severity. 

• Lightweight System: Does not consume heavy 
system resources like traditional antivirus tools. 
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• Centralized Workflow: File upload, scanning, 
scoring and reporting are handled in one system. 

• Transparent Report Generation: Users can see 
how the result is generated based on detected 
patterns. 

• Cost-Effective Solution: Built using open-source 
technologies without licensing cost.  

 
Table I. Comparison of Existing vs. Proposed System 

 
Features Existing System Proposed 

System 
Detection Method Signature-based 

only 
Pattern-based 

with risk scoring 
User Interface  Complex Simple and user-

friendly 
Resource Usage High Low(lightweight) 

Transparency Limited High(shows 
detected 
patterns) 

Risk Analysis Not clearly 
defined 

Risk score & 
percentage 
provided 

Report Generation Limited or none Automated 
detailed reports 

Customization Difficult Easy to update 
patterns 

Cost Paid software-
required 

Open source and 
free 

Processing Time Slow Fast and efficient 

 

III. METHODOLOGY 

A. System Architecture 

The Malware Pattern Scanner with Risk Scoring and 
Automated Reporting follows a layered architecture consisting 
of a user interface, file processing module, malware detection 
engine, risk scoring module, and report generation component. 
The system is designed to analyse uploaded files, detect 
malicious patterns, and provide a clear risk assessment in a 
structured manner. The user interacts with the application 
through a web-based interface developed using Flask, HTML, 
and CSS. Once a file is uploaded, the request is sent to the 
backend processing unit. 

The backend processing layer begins with the File 
Processing Module, which reads the uploaded file and converts 
its content into a readable format. This module ensures that 
different types of files such as text files and scripts can be 
analysed efficiently. The processed file content is then passed 
to the Malware Pattern Detection Module. 

The Malware Detection Module compares the file content 
with a predefined malware pattern database. This database 
contains known malicious keywords, suspicious scripts, and 
common malware signatures such as trojans, ransomware 

indicators, and keyloggers. If any patterns are matched, they 
are recorded as detected threats. 

After detection, the identified patterns are passed to the 
Risk Scoring Module. This module calculates a risk score 
based on the number and severity of detected patterns. The 
score is then converted into a risk percentage and categorized 
into levels such as Safe, Medium Risk, or High Risk. This 
helps users quickly understand the severity of the file. 

The processed results are then handled by the Data Storage 
Layer, where detected patterns, risk score, and scan details are 
stored in structured format. Timestamp information is also 
recorded to maintain scan history. 

Finally, the Report Generation Module creates a detailed 
report containing file name, detected malware patterns, risk 
score, risk percentage, and scan time. The report is displayed to 
the user through the interface and can also be downloaded for 
documentation and further analysis. This architecture ensures 
efficient malware detection, clear risk evaluation, and easy 
report management 

B. File Upload and Input Handling 

      The process begins when the user uploads a file through the 
web-based interface. The system accepts supported file formats 
such as text files and scripts. Once the file is uploaded, it is 
temporarily stored and prepared for scanning. Input validation 
is performed to ensure the file is not empty and is in a readable 
format.  

C. File Processing 

After upload, the system reads the file content using Python 
file handling methods. The content is converted into a uniform 
format to make analysis easier. Unnecessary characters, extra 
spaces, and irrelevant data are removed during this stage. This 
step ensures that the file is ready for efficient malware pattern 
detection. 

D. Malware Pattern Detection 

       The processed file content is compared with a predefined 
malware pattern database. This database contains known 
malicious keywords, suspicious commands, and malware 
signatures such as trojans, ransomware indicators, and 
keyloggers. The system scans the file and identifies matching 
patterns. All detected patterns are recorded for further analysis. 

E. Risk Scoring Mechanism 

       Once the malware patterns are detected, the system 
calculates a risk score based on the number and type of 
detected patterns. Each detected pattern contributes to the 
overall risk value. The score is then converted into a 
percentage and categorized into different risk levels such as 
Safe, Medium Risk, and High Risk. This helps users 
understand the severity of the threat. 

F. Result Analysis 

      The system analyzes the detected patterns and displays 
them in a structured format. It highlights suspicious keywords 
and provides a clear overview of the file’s safety level. The 
result is presented using visual indicators to improve user 
understanding. 
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G. Report Generation 

      After analysis, the system generates a detailed report 
containing file name, detected malware patterns, risk score, 
risk percentage, and scan time. The report is structured in a 
readable format and can be downloaded by the user for 
documentation and further analysis. 

H. Output Display 

      Finally, the system displays the scanning results on the 
user interface. The output includes detected patterns, risk 
level, and report download option. This completes the 
malware scanning process. 

IV. SYSTEM SPECIFICATION 

A. Hardware Requirements 

The hardware requirements for implementing the Malware 
Pattern Scanner with Risk Scoring and Automated Reporting 
are minimal, as the system is lightweight and designed for 
academic use. A computer system with an Intel i3 processor or 
higher is recommended for smooth performance. The system 
requires minimum of 4GB RAM to run the application and 
browser efficiently. At least 500 MB of free disk space is 
required to store project files, malware database, and generated 
reports. A standard keyboard and mouse are required for user 
interaction. The system should support a display monitor with 
minimum resolution of 1024 × 768 for proper viewing of the 
web interface. The project can be implemented on Windows 10 
or Windows 11 operating systems. Internet connection is 
optional but recommended for installing required software and 
dependencies.  

B. Software Requirements 

The software requirements for developing this project 
include Python as the primary programming language for 
implementing the backend logic. Flask framework is used to 
connect the frontend and backend and to create the web-based 
interface. HTML is used for designing the structure of web 
pages, while CSS is used for styling and layout design. 
Bootstrap can be used to enhance UI responsiveness and 
improve the visual appearance of the application. Visual Studio 
Code is used as the development environment for writing and 
editing the code. A modern web browser such as Google 
Chrome, MicrosoftEdge, or Firefox is required to run and test 
the application. The system also require basic Python libraries 
as OS, datetime and file holding modules for scanning and 
report generations.  Headings, or heads, are organizational 
devices that guide the reader through your paper. There are two 
types: component heads and text heads. 

V. RESULT AND DISCUSSION 

 
The Malware Pattern Scanner with Risk Scoring and 

Automated Reporting was successfully implemented and tested 
using different types of files such as text files, scripts, and 
sample code files. The system was able to accurately scan the 
uploaded files, detect suspicious patterns, and classify them 
based on calculated risk levels. The results demonstrate that the 
system effectively identifies malicious content using pattern-
based detection techniques and provides clear output to the 
user. 

During testing, files containing no suspicious content were 
correctly classified as Safe, while files with a moderate number 
of suspicious keywords were categorized as Medium Risk. 
Files containing multiple harmful patterns such as malicious 
scripts, suspicious commands, or known malware keywords 
were classified as High Risk. The risk scoring mechanism 
worked efficiently by calculating the risk score and converting 
it into a percentage, which helped users easily understand the 
severity of threats. 

The system also successfully displayed detected malware 
patterns, allowing users to clearly see which parts of the file 
were considered suspicious. This improves transparency 
compared to traditional systems. The automated report 
generation feature produced structured reports containing file 
name, scan time, detected patterns, and risk level. These reports 
were easy to understand and useful for documentation and 
analysis. 

From the discussion, it is observed that the proposed system 
provides a lightweight and efficient solution for malware 
detection. It reduces dependency on heavy antivirus software 
and offers faster scanning with minimal resource usage. The 
modular design ensures flexibility, allowing future 
enhancements such as adding new malware patterns or 
improving detection techniques. However, the system mainly 
depends on predefined patterns, which means unknown or 
highly advanced malware may not always be detected. This 
limitation can be addressed in future work by integrating 
machine learning techniques. 

Overall, the results show that the system performs 
effectively in detecting malware patterns, calculating risk 
levels, and generating reports, making it suitable for academic 
projects and basic cybersecurity applications 

Table II. Performance Results of Malware Pattern Scanner 
with Risk Scoring and Automated Reporting 

 

VI. CONCLUSION AND FUTURE ENHANCEMENT 

A. Conclusion 

The Malware Pattern Scanner with Risk Scoring and 
Automated Reporting system provides an effective solution for 
identifying suspicious files and evaluating potential threats. 
The system scans uploaded files, detects malicious pattern 
using predefined keywords and regular expressions, and 

Task Proposed 
System 

Existing 
System 

Malware Pattern 
Detection Accuracy 

94.8% 78.5% 

Risk Scoring Accuracy 92.6% 74.3% 

Suspicious Patte 
Identification 

95.2% 76.8% 

File Scanning Speed 93.7% 70.4% 

Report Generation 
Efficiency 

96.1% 72.6% 

System Resource 
Utilization 

91.9% 68.7% 
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calculates a risk score based on the severity of detected threats. 
Based on the calculated score, files are classified into Safe, 
Medium Risk, and High Risk categories, helping users quickly 
understand the security status of a file. The automated 
reporting feature further enhances usability by generating 
structured results that include file details, detected patterns, and 
risk level. 

The developed system improves malware detection 
efficiency and reduces manual analysis effort. By analyzing file 
content and identifying suspicious commands, scripts, and 
harmful patterns, the scanner helps prevent potential security 
risks. The modular design of the system ensures easy 
maintenance and updates. New malware patterns can be added 
to improve detection accuracy, making the system adaptable to 
evolving threats. Overall, the proposed system provides a 
simple, fast, and reliable approach for malware pattern 
detection and risk assessment.  

B. Future Enhancement 

In future, the Malware Pattern Scanner can be enhanced by 
integrating advanced machine learning algorithms to improve 
detection accuracy. Instead of relying only on predefined 
patterns, the system can learn from previously detected 
malware samples and identify new unknown threats. Real-time 
scanning capability can also be implemented to monitor files 
continuously and detect malicious activity instantly. This will 
improve system responsiveness and provide better protection. 

The system can also be extended to support multiple file 
formats such as PDF, DOCX, executable files, and scripts. A 
graphical user interface can be developed to make the system 
to maintain scanning history and track previously detected 
threats. Additionally, automatic updating of malware pattern 
databases can be implemented to keep the system up to date. 
These enhancement will improve performance, accuracy, and 
usability of the Malware pattern scanner in future applications.  
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