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Abstract: The rapid advancement of digital healthcare technologies has created an increasing demand
for automated, efficient, and secure diagnostic management systems. This paper presents
CheckMyBlood, a web-based Blood Checking Appointment and Diagnostic Management System
designed to computerize and streamline diagnostic laboratory operations. The system replaces
traditional paper-based processes with a secure, user-friendly online platform that manages patient
registration, appointment scheduling, blood test data acquisition, report generation, and real-time alert
notifications. The proposed system integrates cutting-edge technologies including Artificial Intelligence
(Al) for intelligent data analysis, the Internet of Things (IoT) for real-time sensor-based data collection,
and Blockchain for tamper-proof medical record storage. Developed using HTML, CSS, JavaScript,
Bootstrap (frontend), PHP (backend), and MySQL (database), the system is deployed on an Apache web
server. Role-based access control ensures that patients, doctors, and administrators can securely access
data relevant to their respective roles. The system addresses the key limitations of existing manual
systems such as data redundancy, delayed reporting, and lack of remote accessibility. Evaluation results
demonstrate improved accuracy, efficiency, and patient experience in diagnostic laboratory workflows.
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I. INTRODUCTION
The proliferation of digital technologies in the healthcare sector has fundamentally transformed the way diagnostic
laboratories operate. Traditional paper-based diagnostic management systems are prone to errors, data loss, and
inefficiencies that directly impact patient outcomes. In the Indian context, a large number of diagnostic centres continue
to rely on manual record-keeping, resulting in delays, data inconsistencies, and poor patient experience.
CheckMyBlood is a web-based Blood Checking Appointment and Diagnostic Management System developed to
address these challenges. The system provides a centralised, automated platform for managing patient registration,
appointment booking, blood test data acquisition, real-time report generation, and alert notification. It is designed to be
user-friendly, cost-effective, and accessible to all levels of users including patients, doctors, and laboratory
administrators.
The system is built using standard web technologies — HTML, CSS, JavaScript, Bootstrap, PHP, and MySQL — and
is hosted on an Apache web server. Advanced capabilities including Artificial Intelligence (Al), the Internet of Things
(IoT), and Blockchain are integrated to enhance diagnostic accuracy, enable real-time data collection, and ensure data
integrity respectively. Role-Based Access Control (RBAC) ensures that each user category can access only the data and
functions relevant to their role.
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II. LITERATURE SURVEY
A. Review of Related Work
Several researchers have explored digital solutions for laboratory management and healthcare appointment systems. A
summary of key prior works is presented in Table I.

TABLE I. Summary of Related Literature

Author/Year H Title Contribution
Al-Khawlani, Online Diagnostic Lab | Integrated web-based healthcare system with patient
2009 Management and appointment modules

Liu & Zhu, 2007 Online Lab Management System Full patient health records for diagnosis, treatment
regulation, and data tracking

Kopach, 2007 Patient Appointment System Advanced scheduling allowing  multi-month
appointment booking

Lim et al., 2006 Web-based Healthcare System Integrated portal for patient management, billing, and
appointments

Monu, 2010 Basic Lab Information System Resource-limited lab system managing test samples

and data in non-standardised environments

B. Existing System and Limitations

Current diagnostic centres predominantly use manual workflows for recording patient information, managing test
orders, and generating reports. Key disadvantages of existing systems include lack of user-friendliness due to
unstructured data storage, error-prone manual calculations, excessive paperwork, and absence of real-time monitoring.
The proposed CheckMyBlood system directly addresses all of these shortcomings.

III. SYSTEM ARCHITECTURE AND DESIGN

A. Architectural Overview

The CheckMyBlood system follows a three-tier client-server architecture consisting of a presentation layer (frontend),
application layer (backend), and data layer (database). Client devices including desktops, laptops, and mobile phones
access the system through a web browser over the internet. The server management layer comprises a Web Server
hosting the application and a Lab Server managing blood test data. An Administrator module provides full system
control, while an Acquisition Card interfaces between laboratory instruments and the server to enable real-time data
capture.

B. System Workflow

The end-to-end workflow of the CheckMyBlood system proceeds as follows: (1) blood samples are analysed using
laboratory equipment and sensors; (2) the acquisition card collects and digitises raw analogue data; (3) digitised data is
transmitted to the lab server for processing; (4) the web server prepares processed data for user access; (5) patients and
doctors access reports through client devices via the internet; (6) alerts are generated automatically for abnormal
parameter values; and (7) the administrator monitors and manages overall system operations.

C. Data Model Design
The system incorporates a comprehensive set of UML and data flow diagrams to support its design. Data Flow
Diagrams at Levels 0, 1, and 2 model the flow of information between actors, processes, and data stores. The E-R
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Diagram captures relationships between entities: Patient (PatientID, PatientName), Doctor (DoctorID, DoctorName),
Blood Test (TestName), Test Result (ResultID, BloodTestID, PatientID, DoctorID), and Administrator (AdminID,
AdminName). The Class Diagram, Sequence Diagram, Component Diagram, and Deployment Diagram further define
the static and dynamic behaviour of the system.

IV. TECHNOLOGY STACK AND REQUIREMENTS
A. Technology Stack
The CheckMyBlood system employs a well-structured technology stack spanning frontend, backend, database, and
advanced technology layers. Table II summarises the complete technology stack.
TABLE II. CheckMyBlood Technology Stack

Layer ‘ ‘ Technology ‘ ‘ Purpose ‘
Frontend HTML, CSS, JavaScript UI Structure & Interactivity

Styling Bootstrap Responsive Design

Backend PHP 5.6+ Server-side Logic

Database MySQL Data Storage & Retrieval

Web Server Apache (XAMPP) Application Hosting

B. Hardware and Software Requirements

The system hardware and software requirements are detailed in Table III. The client side requires a minimum of 2 GB
RAM, 20 GB storage, and a 1.0 GHz processor running any modern web browser on Windows or equivalent OS. The
server side requires 2 GB RAM, 30 GB storage, and a 2.0 GHz processor with Apache, PHP 5.6+, and MySQL.

TABLE III. System Requirements

Requirement Type | Component ‘ ‘ Specification

Hardware — Client RAM / Storage / CPU 2 GB RAM, 20 GB HDD, 1.0 GHz Processor
Hardware — Server RAM / Storage / CPU 2 GB RAM, 30 GB HDD, 2.0 GHz Processor
Software — Client OS / Browser Windows or equivalent; Google Chrome or compatible browser

Software — Server Web / DB / Language Apache Web Server, MySQL Database, PHP 5.6+

V. IMPLEMENTATION
A. Functional Requirements
The system is designed to fulfil the following core functional requirements: it accepts image files (JPG, PNG, BMP) as
input for document processing; displays appropriate error messages for invalid input formats; detects and retrieves text
present in uploaded images; supports user authentication via username and password; and enforces role-based data
access for patients, doctors, and administrators.

B. Deployment and Infrastructure

The application is deployed following a structured eight-step process: (1) environment setup using XAMPP with
Apache and MySQL; (2) database configuration including schema creation and credential management; (3) frontend
and backend file deployment to the Apache root; (4) IoT device integration and data flow verification; (5) security
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configuration including HTTPS and access control; (6) blockchain module integration for immutable record storage;
(7) functional testing and validation of all modules; and (8) go-live monitoring with regular backup schedules.

C. Integration with Existing Systems

CheckMyBlood supports seamless integration with existing Laboratory Information Systems (LIS) and Hospital
Management Systems (HMS) through SQL-based data transfer, REST-based API endpoints, and periodic
synchronisation mechanisms. Blockchain integration ensures historical blood test data is stored as immutable
transaction records. Single Sign-On (SSO) capability reduces login complexity by integrating with existing hospital
authentication systems.

VI. KEY FEATURES AND USER ROLES
A. Core Features
The CheckMyBlood system offers the following key features:
* Real-time blood parameter monitoring with instant data updates
* Remote accessibility from any internet-connected device
* IoT-based automated data collection reducing manual errors
* Al-driven abnormal pattern detection for early diagnosis support
* Blockchain-secured medical records with data immutability
» Responsive and intuitive web interface compatible with all devices
Automated alert and notification generation for critical values
Scalable modular architecture supporting future enhancements

B. User Roles and Access Levels

The system implements Role-Based Access Control (RBAC) with three user tiers. The Administrator has full system
access including user account management, system configuration, performance monitoring, and security oversight. The
Doctor role permits access to patient blood reports, parameter analysis, and alert reception, without permission to
modify system settings. The Patient role is restricted to viewing personal blood reports, test history, and health
notifications. This structured access hierarchy ensures data confidentiality and compliance with healthcare data
protection standards.

VII. SECURITY AND SCALABILITY

A. Security Measures

Healthcare data security is a critical requirement of the CheckMyBlood system. The following security measures are
implemented: (1) user authentication with unique username and password credentials; (2) password hashing to prevent
credential exposure in the event of database compromise; (3) HTTPS-based secure data transmission between client
and server; (4) input validation and sanitisation to prevent SQL injection and cross-site scripting (XSS) attacks; (5)
role-based access control restricting data visibility by user type; (6) regular automated database backups; and (7)
activity logging for audit and intrusion detection purposes.

B. Scalability Considerations

The system is architected for both vertical and horizontal scalability. Its modular design separates frontend, backend,
and database concerns, enabling independent scaling of each layer. Cloud-based hosting supports dynamic resource
allocation. The database employs proper normalisation and indexing to maintain query performance as data volumes
grow. IoT infrastructure is designed to accommodate additional medical devices without significant architectural
changes. Load balancing mechanisms can be introduced to distribute traffic across multiple server instances during
peak demand periods.
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VIII. CHALLENGES AND LESSONS LEARNED

Development of the CheckMyBlood system presented several notable technical and managerial challenges. Integration
of heterogeneous medical data sources required defining a standardised data format to ensure consistency across
devices. Implementing robust security for sensitive medical data demanded careful layering of authentication,
encryption, and access control mechanisms. Real-time data processing necessitated optimised backend algorithms and
database indexing to meet performance requirements. Learning and implementing advanced technologies such as IoT
connectivity, Al-based analysis, and blockchain integration required considerable additional effort.

Key lessons learned during the project include the critical importance of secure-by-design system architecture, the
value of modular development for maintainability, the necessity of continuous testing and validation throughout the
development lifecycle, and the benefit of thorough requirement analysis prior to implementation. These insights have
been documented as best practices for future projects in the domain of healthcare information systems.

IX. FUTURE ENHANCEMENTS

The CheckMyBlood system presents numerous avenues for future development. Planned enhancements include:
integration of advanced Al algorithms for predictive health risk analysis and personalised recommendations;
development of dedicated Android and iOS mobile applications for broader accessibility; migration to cloud-based
infrastructure to support large-scale deployment across multiple hospitals and laboratories; integration with national
healthcare systems for seamless interoperability; incorporation of telemedicine features enabling online doctor-patient
consultations based on blood reports; big data analytics for identifying population-level health trends; and enhanced
security compliance through multi-factor authentication and adherence to international healthcare data protection
standards such as HL7 and FHIR.

X. CONCLUSION

This paper has presented CheckMyBlood, a comprehensive web-based Blood Checking Appointment and Diagnostic
Management System developed for the Department of Computer Engineering, Matoshri Aasarabai Polytechnic, Nashik.
The system successfully addresses the critical limitations of existing manual diagnostic centre workflows by providing
a secure, automated, and user-friendly digital platform for blood test management.

By integrating Al-based intelligent analysis, loT-enabled real-time data acquisition, and Blockchain-secured record
storage within a standard PHP/MySQL web application, CheckMyBlood delivers a forward-looking solution that
enhances diagnostic accuracy, reduces operational costs, and improves the overall patient experience. The role-based
access control architecture ensures data privacy while enabling efficient multi-stakeholder collaboration between
patients, doctors, and administrators. The system is designed with scalability and extensibility in mind, providing a
strong foundation for future enhancements toward a fully integrated digital healthcare platform.
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