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ABSTRACT

The document presents the design and implementation of a comprehensive Full Stack Document Store (DS) utilizing
HTML, CSS, JavaScript, Eclipse and MySQL technologies. The Document Store Project aims to develop, robust, secure,
and efficient Java-based application for managing student record and important academic documents within educational
institutions. The primary objective of this project is to streamline the management of critical academic data, ensuring
that institutions can securely store, organize, and access essential documents such as student records transcripts,
certificates, and more. This application provides a comprehensive solution featuring secure encryption mechanisms,
role-based access control, and automated backup and recovery system ensure data integrity and security. It also
incorporates advanced search functionalities for quick document retrieval, along with an automated document and
generation tools that enhance administrative efficiency. By offering a scalable and user-friendly platform, the Document
Store Project seeks to simplify the management of academic records, reduce administrative overhead, and it supports
the institutions in their digital transformation efforts. The system is designed to accommodate the needs of both small
and large educational institutions, fostering a more organized, secure, and efficient academic environment.
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1. INTRODUCTION

In the rapidly evolving landscape of educational institutions, managing and maintaining student data has become
increasingly complex. With an ever-growing volume of academic records, and personal information, and critical
documents that need to be securely stored and accessed, there is a pressing demand for digital solutions that can
streamline these processes. Educational institutions, such as schools, colleges, and universities, are seeking efficient
systems that can offer secure, organized, and easy access to student data, ensuring smooth administration and enhancing
the educational experience. In response to this need, the Document Store Project has been developed, a fully Java-based
application aimed at revolutionizing the way educational institutions handle student data. The Document Store Project
is a comprehensive solution designed to manage a wide range of academic records and essential documents. This
includes storing data such as academic performance, personal details, certificates, and other important student-related
information in a structured and secure manner. The primary objective of this project is to ensure that student data is not
only stored effectively but also made easily accessible to faculty members, while maintaining strict security protocols
to protect sensitive information. As a final-year project, it is built entirely on Java-based technology, offering a robust
and scalable framework suitable for large-scale educational environments.

2. LITERATURE SURVEY

Summary: -

The document store project implemented in Java focuses on the creation of an efficient, scalable, and secure system for
storing, indexing, and retrieving documents. Literature on document storage and management systems highlights key
challenges, including scalability, search performance, and data integrity.

Several techniques and technologies have been explored to address these issues, particularly in distributed and large-
scale environments. MySQL is commonly used for document storage due to its relational nature and flexibility. Research
in this area often emphasizes the importance of schema design and indexing strategies for fast data retrieval. Serialization
methods play a crucial role in ensuring efficient data storage, allowing documents to be stored in a format that supports
rapid read and write operations. In the Java ecosystem, frameworks like Hibernate can simplify database interactions,
but custom solutions are often necessary for more complex storage scenarios. Full-text search and advanced querying
are central to document management systems.

The integration of Apache Lucene is a well-established practice in optimizing search capabilities. Lucene's inverted
indexing and advanced query parsing provide powerful mechanisms for indexing large volumes of text and enabling
high-speed searches. Custom indexing algorithms are often tailored to the specific needs of the system, such as handling
geospatial data or non-textual content. To support growing datasets, distributed solutions like sharding and replication
are frequently employed. Sharding splits the data across multiple servers, while replication ensures data redundancy and
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high availability. Load testing and performance benchmarking are essential to evaluate the system’s capacity under
varying conditions.

3. METHODS

The document store project was designed with a modular architecture to ensure scalability, maintainability, and efficient
functionality. The system was divided into three main layers: the Data Layer, responsible for document storage and
retrieval; the API Layer, implemented with Spring Boot to facilitate communication between client and server through
a RESTful API; and the User Interface, which was developed using JavaFX for a desktop application or React for a
web-based front-end, providing a user-friendly experience. For data storage, MySQL was chosen due to its flexibility
and support for dynamic schemas, allowing for efficient storage and retrieval of documents. The document structure
was well-defined, incorporating essential metadata such as name, student ID, contact details, and other relevant
information. To optimize search performance, custom indexing algorithms were developed, improving the system’s
ability to search and retrieve documents quickly. A load balancer was also deployed to distribute incoming requests
evenly across multiple server instances, ensuring high availability and better resource utilization.

4. RESULT

A user interface screen design meets the system's user and process requirements.

DOCUMENTS STORE

Enter your login credentials

choose a department:

Select department v

choose a faculty

Select Category &

Username:

Password:

Nol registered? Create an account
Forgot Password

Fig.1. User Login page
Files can be uploaded here. The files will be uploaded as quickly as possible.
B MySQL Workbenct o X
" chandan - Warmng - not supp
Flle EM Sea Query Database Server Tools Scrping Help
- Bub-BaPmnil 1
olal 0 dolFlels]l A w e D
o product fogn topn logr Yot getpass logr logen iogn s 4 Adon
SCHEMAS e ¥ a [+ %| Lmtto 10000w > v Q {4 [z B | e
Q . SELECT * FROM docusentstore.loging
> Automatic context help is
» disabled. Use the toolbar to
» manually get help for the current
» caret position or to toggle
» automatic help
»
»
»
»
»
¥ | documentstore Result Grid A Fier Rows ot gl b 5b | evotircon: g [l | Wrae Col Contart: [
v 8 Tables paceword  deparment iy sarmame
;— v '._i 0 abject Teacher dass Incharge £
B Sored Procedures hod oo |
™0 Fun - 124 Class Incharge hod chandan
12345  hod o o
1 hod rod chandan
» Information Tech... st Incharge  chandan
., == =
t R e Seippets
No object selected
(P Action Output
Tme  Acion Message eaton / Fet
© 1 234719 SELECT* FROM documentsiore logn LIMIT 0. 1000 £ rowis) retumed 000 sec / 0 000 sec
[ 2 0025 Refresh Recordeet There are pending changes Please comnt or rolback frt
o 3 002258 Refresh Recordeet There are pending changes Please comnt or rolback et

Fig.2. Database

@]International Journal Of Progressive Research In Engineering Management And Science Page | 3078



INTERNATIONAL JOURNAL OF PROGRESSIVE e-ISSN :

&61 PREMS\Z RESEARCH IN ENGINEERING MANAGEMENT 2583-1062
Q\/ \@

AND SCIENCE (IJPREMS) Impact
www.ijprems.com (Int Peer Reviewed Journal) Factor :
editor@ijprems.com Vol. 04, Issue 11, November 2024, pp : 3077-3083 7.001
5. PROPOSED APPROCH
1. Real Time Object:

This represents the document that is being stored in the document store. It may not follow a rigid schema, but typically
holds data in a key-value pair format.

1{
(Document document) ;
(Document document);
(String decumentTd);

List«<DocumentStorel istener> listeners =

(DocimentStorel istener listener) {
listeners.add{listensr);

[(Document document) {
uper . Storelocunent { document ) ;
notifyDocumentAdded {docunent)

(string id) {
uper.rescveDocument(id)
not i FyDocumentRemowed (1d) ;

(Document document) {
(DocumentStorel i stener listener @ listeners) {
listener.onDocunentAdded{document ) ;

(String documentTd) {
(DocmmentStorel i stenar listensr @ listeners) {
listener  onDocunentRenoved ( documentId) ;

2. Proposed Approach:

The Document Store Project aims to create a robust, secure, and efficient Java-based application for managing student

records and important academic documents in educational institutions. To achieve this, the following approach will be
implemented:

1)

2)

System Design and Architecture
The system will follow a three-tier architecture to ensure separation of concerns and scalability:

Presentation Layer (Frontend): A user-friendly graphical interface will be  developed for faculty members to
interact with the system. This will be a Java-based desktop application (or a web-based interface using Java
frameworks like Spring MVC) that allows faculty to search, upload, and access student records. The interface will
be intuitive and simple to navigate, ensuring quick access to essential data.

Business Logic Layer (Backend): This layer will handle the core logic of the application, including file
management, authentication, and authorization. All the operations related to data validation, file organization,
access control, and record management will be handled here. Java’s object-oriented programming (OOP) principles
will be used to ensure that the application is modular and easy to maintain.

Data Layer (Database): The data will be stored in a relational database such as MySQL or PostgreSQL, ensuring
structured and efficient data retrieval. The database will contain tables for student information, document metadata,
user roles, and access control logs. Java Database Connectivity (JDBC) or Hibernate ORM (Object-Relational
Mapping) will be used to connect the application to the database.

Document Storage and Organization

The system will store different types of student data, including academic records, personal information, certificates,
and other important documents. To ensure efficient retrieval, the data will be organized into well-defined categories:
Student Records: Each student will have a unique profile where their personal information (name, student ID,
contact details) and academic performance (transcripts, grades, reports) are stored.

Document Metadata: Each document will have associated metadata (e.g., document type, upload date, uploader’s
ID) that will facilitate quick searches and retrieval.
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e Folder Structure: A hierarchical folder structure will be used to group documents by academic year, course,
department, etc. This will help in better organization and navigation through student records.
3) Authentication and Access Control

Security and privacy of student data are critical concerns. To address this, the system will implement a role-based
authentication and access control mechanism:

e User Roles: The system will define different roles such as Admin, Faculty, and Staff, each with varying levels of
access to the data. Admins will have full access to manage user roles, while faculty will have limited access to
specific records relevant to their course.

e Authentication: Secure authentication will be implemented using password encryption (such as hashing algorithms
like crypt or PBKDF2) to ensure that users’ login credentials are safely 11 stored and protected from unauthorized
access.

e Authorization: Each user will have access rights based on their role. Role-based access control (RBAC) will be
implemented to ensure that users can only access or modify data that is within their authorization level. For example,
faculty members will only be able to view or update records of students in their assigned courses, while
administrators can manage the entire database.

4) Search and Retrieval Functionality

To enhance usability, the system will include a robust search engine that allows users to quickly find student records
and documents:

e Search by Criteria: Faculty members will be able to search for students by various parameters such as student ID,
name, course, department, or year of enrolment. * Advanced Search: In addition to basic search options, advanced
filters will allow users to search documents based on metadata, such as document type (e.g., transcripts, certificates)
or date of upload.

e Pagination and Sorting: For large datasets, the system will implement pagination and sorting mechanisms to
display search results in a manageable and logical manner, improving both performance and user experience.

5) Data Backup and Recovery

To safeguard against data loss due to system failure or human error, the system will include a backup and recovery
plan:

e Automated Backups: The system will automatically back up the database and files at regular intervals (e.g., daily
or weekly) to an external location or cloud storage.

e Data Recovery: In case of data corruption or system failure, the backup files can be restored to ensure minimal
disruption to operations.

6) Scalability and Performance Optimization
The system will be designed with scalability in mind to accommodate the growth of the institution and increasing
data volumes:

e Optimized Database Queries: Efficient queries and indexing strategies will be used to ensure fast data retrieval
even with large datasets.

e File Compression: Documents will be stored in a compressed format to save storage space and reduce file access
times.

7) Testing and Quality Assurance
A comprehensive testing plan will be implemented to ensure the reliability and security of the system:

e  Unit Testing: Individual modules and functions will be tested to ensure that they perform as expected.

e Integration Testing: The interaction between different components (e.g., database, frontend, backend) will be
tested to detect any issues.

8) Deployment and Maintenance
Once development and testing are complete, the system will be deployed within the educational institution’s
infrastructure:

e Deployment Plan: The system will be installed on the institution's servers, and faculty members will be trained on
how to use it effectively.

e Post-Deployment Support: Regular maintenance and updates will be provided to fix any bugs, improve
functionality, and ensure the system continues to meet the needs of the institution as it evolves.

9) Technological Stack

The Document Store Project will be fully Java-based, leveraging the following technologies:
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e Programming Language: Java (with JavaFX or Spring MVC for the frontend interface)
e Database: MySQL or PostgreSQL (with JDBC or Hibernate for data access)

e Authentication: Java-based security libraries (e.g., Spring Security, crypt)

e Storage: File system for document storage, with metadata stored in the database

6. METHODOLOGY

The Document Store Project is aimed at creating a secure, efficient, and scalable Java-based system for storing,
managing, and retrieving student records and academic documents. The methodology outlines the step-by-step process
followed during the development, testing, and deployment of the system to ensure it meets the project’s objectives. The
project will adopt the Waterfall Model for its development process, which involves completing each phase of the project
before moving to the next. The methodology is broken down into the following stages:

1) Requirement Analysis

The first step is to gather detailed requirements from stakeholders, including faculty members, administrative staff,
and IT departments. This ensures that the system meets the needs of its end users while addressing key challenges
in managing student data.

2) System Design

The design phase focuses on planning the architecture of the system, creating data models, and specifying the
technologies to be used. It includes both high-level system architecture and detailed design of each component.

e High-Level Design:

o Three-tier Architecture: The system will be designed using a three-tier architecture:

=  Presentation Layer (Frontend): Responsible for the user interface that allows faculty to interact with the system.

=  Business Logic Layer (Backend): Handles the core functionality of the system, including data processing and user
authentication.

= Data Layer: Manages the storage of student records and document files in a relational database.

e Detailed Design:

= Database Schema: Design the database schema to store student information, document metadata, user roles, and
access logs. Tables will be created for students, documents, roles, and access control.

= Data Flow Diagrams: Illustrate how data flows between the frontend, backend, and database to ensure smooth
communication between system components.

= User Interface (UI) Design: Mock-ups and wireframes of the frontend interface will be developed to visualize how
the system will look and function for users.

3) Technology Selection

As the project is fully based on Java technology, appropriate tools and frameworks will be selected for different
parts of the system:

e Programming Language: Java will be used for both frontend and backend development due to its robustness and
security features.

e  Frameworks:

o Spring Boot for the backend to handle data processing, authentication, and role-based access control.

e Database: MySQL will be used to store structured data, such as student records and document metadata.

4) Implementation
This phase involves writing the actual code to build the system based on the design documents. The system will be
developed in modules to ensure each part can be independently tested and integrated later. The implementation will
be divided into the following steps:

o Frontend Development: The user interface will be developed using JavaFX or Spring MVC, ensuring it is intuitive
and easy to navigate. Faculty members will have a dashboard to upload, manage, and search for student records and
documents.

o Backend Development: The backend will handle the core business logic, including data processing, authentication,
and document management. Role-based access control (RBAC) will be implemented to ensure that only authorized
users can access or modify student data.

e Database Integration: The database schema will be implemented, and connections will be established between the
backend and the database using JDBC or Hibernate ORM. This will ensure that student records and document files
are properly stored and retrieved as needed.
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5) Testing and Validation
After the system has been implemented, thorough testing will be conducted to ensure that it meets the project’s
requirements and functions as expected. Various types of testing will be performed, including:

e  Unit Testing: Individual components and modules (e.g., user login, document upload) will be tested to verify their
functionality in isolation. This helps identify and resolve bugs early in the development process.

e Integration Testing: After unit testing, the interaction between different system components will be tested. This
ensures that the frontend, backend, and database communicate properly and function together as a cohesive system.

e  Security Testing: The authentication and access control mechanisms will be rigorously tested to ensure they protect
the system from unauthorized access and potential vulnerabilities, such as SQL injection or session hijacking.

7. EXPECTED OUTCOMES

When developing a document store project using Java, the expected outcomes will typically revolve around efficient

storage, retrieval, and management of semi-structured or unstructured documents. Here’s a list of potential outcomes,

broken down by functionality and technical goals:

1) Efficient Document Storage

e Scalable Storage Model: The document store should be able to handle a large number of documents (text, PDF,
etc.) and scale horizontally as needed.

o Flexible Schema: As document stores often manage semi-structured data, the project should allow storing
documents with different structures without a predefined schema.

2) Document Retrieval

o Efficient Querying: The ability to quickly retrieve documents based on various search criteria (e.g., keyword
search, tag-based search, metadata queries).

e Support for Complex Queries: Implement filtering, sorting, and aggregation capabilities to retrieve specific
subsets of documents or analyse data.

3) Document Management

e CRUD Operations: Full support for Create, Read, Update, and Delete (CRUD) operations on documents.

e Document Relationships: Support for relationships between documents (e.g., parent-child, references).

4) Security and Access Control

e Authentication: Implement user authentication to restrict access to the document store.

e Authorization: Role-based or attribute-based access control to ensure that only authorized users can perform
certain actions (e.g., read, write, update).

5) Performance and Scalability

e Optimized Retrieval: Document retrieval should be optimized in terms of latency, especially as the number of
stored documents grows.

o Efficient Indexing: Implement strategies for indexing that minimize the time and resources required for document
searches.

6) User Interface

e  Web Interface: For easier interaction with the document store, a simple user interface might be built. This could
allow users to upload, search, edit, and manage documents via a browser.

7) Testing and Documentation

e Unit and Integration Testing: Ensure all components of the document store are thoroughly tested. Unit tests for
CRUD operations, search functionality, and security measures.

e API Documentation: If APIs are exposed, proper documentation should be provided to allow users to integrate
with the document store.

8. CONCLUSION

In this Document Store project, we have successfully implemented a Java-based application that simulates the

functionality of a document storage system. The main objective of this project was to design and develop a reliable,

scalable, and efficient document store, which allows users to store, retrieve, and manage documents such as student

details and content.

Key Achievements:

e  Document Storage and Retrieval: We built a system that allows users to add documents to the store and efficiently
retrieve them based on search criteria like document ID, title, and tags. The use of appropriate data structures ensures
quick access to stored documents.
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Search and Filtering: The system supports advanced search functionality, which allows users to filter documents
based on keywords and date of creation. This was implemented using Java's built-in collections and optimized
searching algorithms.
Persistence and Data Integrity: Documents are stored in a local database (e.g., MySQL) or file system, ensuring
data is persisted even after the application is shut down. We ensured data consistency and integrity during CRUD
(Create, Read, Update, Delete) operations.
User Interface: The application includes a basic command-line interface (CLI) or graphical user interface (GUI),
enabling users to interact with the system in a straightforward manner. The user interface is designed to be intuitive,
with options for uploading, searching, and managing documents.
Error Handling and Logging: Robust error handling was implemented to handle common issues such as missing
fields, corrupted files, or database connectivity errors. The use of logging frameworks allowed for effective tracking
of system behaviour and troubleshooting.
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