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Abstract—The rapid adoption of Artificial Intelligence (AI) 
in education has transformed traditional Educational 
Management Systems into intelligent decision-support 
platforms. This paper presents SmartEduCloud, an AI-powered 
educational management framework that integrates predictive 
student analytics, adaptive examination generation, intelligent 
timetable scheduling, and conversational AI support within a 
cloud-native architecture. The proposed system utilizes the 
MERN stack combined with Google Gemini APIs and machine 
learning techniques to automate academic and administrative 
operations. Unlike conventional systems, SmartEduCloud 
incorporates predictive models for identifying at-risk students 
and generates personalized learning recommendations. 
Experimental evaluation demonstrates improvements in 
scheduling efficiency, examination preparation time, and user 
engagement. The proposed architecture provides scalability, 
security, and extensibility for future educational environments. 

Keywords—Artificial Intelligence in Education, Educational 
Management System, Predictive Analytics, Adaptive Assessment 
Generation, Cloud Computing, MERN Stack, Natural Language 
Processing, Smart Scheduling. 

 

I. INTRODUCTION 
As the education sector undergoes a rapid shift to digital 
transformation, many institutions are now utilizing 
Educational Management Systems (EMS) for academic and 
administrative activities. Up until now, the primary focus of 
the majority of traditional EMS platforms was storing, 
maintaining data, and performing basic automation; these 
systems did not possess intelligent decision-making 
capabilities or the ability to adapt in real-time. As educational 
institutions expand in size and complexity, many manual 
processes (i.e., timetable scheduling, exam creation and 
performance analysis) become less efficient due to the 
increased likelihood of errors resulting in a reduction in 
productivity and an increase in operational overhead [1],[2]. 

The recent advances made through Artificial Intelligence (AI) 
and Cloud Computing have provided new opportunities to 
redefine traditional education systems into intelligent 
adaptive systems. AI technologies can help analyse large 
amounts of aggregate academic data, uncover insights, and 
automate complex activities such as scheduling, designing 
assessments and providing personalized feedback [3], [4]. 
Additionally, Natural Language Processing (NLP), machine 
learning and intelligent agents are increasingly being 
incorporated into education systems to improve both the 
learning and administrative processes of these systems [5], 
[6]. 

Recent advancements in Generative Artificial Intelligence 
and Learning Analytics have enabled educational 
institutions to move beyond simple automation toward 
intelligent decision-making systems. Predictive analytics can 
identify students at risk of poor academic performance, 
while adaptive assessment systems can generate 
personalized examinations according to learner capabilities. 
Integrating these technologies into a unified educational 
platform can significantly improve academic outcomes and 
institutional efficiency [9]. 
Cloud architectures have further improved educational 
systems because they enhance the ability of educational 
Institutions to provide a scalable and accessible system. 
Cloud-based platforms facilitate centralized data storage, 
real-time access to data/file sharing, and collaboration 
among students, professors, and administrators [10] [11]. 
Furthermore, who use modern web technologies (e.g., 
MERN stack, which consists of MongoDB, Express.js, 
React, Node.js) as their base and create an application that is 
scaleable, modular, and high performance are able to build 
responsive UIs and efficient Back-end services resulting in a 
smooth operation to the entire system [12]. 
The proposed SmartEduCloud system is an artificial 
intelligence (AI)-based educational management and 
automation platform that aims to address the issues inherent 
in traditional educational management systems (EMS). 
Throughout the implementation of SmartEduCloud, we will 
employ the latest advancements in AI technology to provide 
real-time reasoning, content creation, and analytical 
capabilities via an AI module with intelligent models 
integrated into the system. 
SmartEduCloud's use of a decoupled client/server 
architecture provides scalability, maintainability, and 
optimized data handling. In addition, SmartEduCloud will 
provide new features that will create efficiencies for 
administrators and improve educational performance, such 
as smart timetable optimization, automated exam generation, 
chatbot-based assistance using AI, and performance 
analysis. 
SmartEduCloud will also utilize data analytics to support 
personalized feedback and recommendations, thus 
improving academic performance and decision-making [13],
[14]. Security mechanisms, including JWT-based 
authentication and encryption of data, will ensure that the 
system can operate securely and reliably within a cloud 
environment [15]. 
This study will contribute to the integrated use of AI, cloud 
computing, and modern web technologies to create a single 
integrate educational platform capable of both task 
automation
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and enhanced intelligence, adaptability, and productivity 
through the use of intelligent scheduling algorithms, NLP-
enabled communication, and advanced data analytics. 

II. LITERATURE SURVEY

In recent years, the role of Artificial Intelligence (AI) has 
profoundly impacted the way both learning and 
administrative processes are conducted in education, altering 
how educators and students conduct their day-to-day 
activities. While previous Educational Management Systems 
(EMS's) were primarily concerned with digitizing paper 
records and providing simpler administration, they did not 
have intelligence or adaptability. Research has shown that AI 
can be used with EMS's to help automate decision-making 
processes and overall efficiency in educational institutions 
[1],[2]. AI technologies such as machine learning and deep 
learning are already being used to predict student outcomes, 
provide personalized learning experiences and create 
academic workflows [3],[4]. 

A primary focus of research in smart education systems is 
automated timetable generation. Traditional timetable 
generation methods utilize a manual process or rule-based 
algorithmation; therefore, they often experience conflicts and 
inefficiencies. Researchers are using various optimization 
techniques, including genetic algorithms, constraint 
satisfaction methods, and heuristic solutions to create 
timetables free of such conflicts. AI approaches to 
optimization have demonstrated increased scalability and 
accuracy in their ability to consider complicated constraints, 
such as instructor availability and room assignments 
[5],[6],[7]. In addition, hybrid models that combine greedy 
algorithms with rule-based reasoning have further improved 
the ability to schedule in large scale institutions [8]. 

The automated generation of assessments is another 
important component of intelligent education systems. A 
number of studies exist surrounding using AI for generating 
question papers based on specific learning objectives and 
difficulty levels. Systems that take into account Bloom's 
Taxonomy have been created to develop balanced 
assessments that assess multiple cognitive levels of learners 
[9],[10]. Additionally, NLP techniques have been used to 
create questions, evaluate written responses and give instant 
feedback to help to reduce educator workloads [11],[12]. 

Another trend in educational settings is using AI-powered 
chatbots. Chatbots with NLP capabilities provide students 
with real-time support, answering questions, helping with 
interactive learning, and enhancing student engagement and 
access to academic resources [13], [14]. Voice-enabled and 
conversational AI technologies increase how people use 
chatbot systems by allowing much more naturally 
conversational communications between the user and the 
system [15]. 

Cloud computing has changed how education systems 
function; it provides the scalability required to offer up-to-
the-minute data access and infrastructure requirements for 
many current-day educational platforms as well as student 

and staff systems. Most cloud-based education 
management systems provide centralized data 
management, enhance collaboration among educators 
and students, and provide seamless integration of 
available services. Studies have shown that cloud-
based solutions significantly decrease overall capital 
requirements while increasing system reliability and 
access by using cloud resources [16],[17]. When 
combining artificial intelligence with cloud computing, the 
potential for new and unique creative ways of developing 
systems, methods, etc. is infinite. 

Modern web technologies like the MERN Stack are used 
extensively to create scalable and efficient applications. The 
front-end of the application is built on React's fast and 
dynamic UI capabilities, and the back-end is based on Node.JS 
and Express.JS for efficient data processing and response 
times. MongoDB is an excellent scalable NoSQL database, 
allowing for flexible data storage for various types of 
educational data [19][20]; all of these technologies contribute 
to the creation of systems that can provide high-performance, 
modular, and maintainable solutions. 

Performance analysis and student- feedback systems are 
another major area of research. An example of this is through 
the use of Artificial Intelligence (AI) based analytics systems 
that can process student data to identify behavior patterns, 
predict outcomes, and recommend personalized methods of 
improvement. In addition to providing educators with data to 
make more informed decisions, these systems can support the 
improvement of student performance [21][22]. Additionally, 
there has also been some success with predictive models that 
use machine learning algorithms, as high levels of accuracy 
have been reported in identifying at-risk students, and 
subsequently, recommending timely interventions for them 
[23]. 

There is also a consideration of security within the cloud-
based education sector. Researchers are exploring different 
authentication and authorisation mechanisms (e.g., JSON 
web tokens, encryption techniques, secure API frameworks) 
for protecting data privacy and system integrity [24], [25]. 
Secure architectures are critical for protecting sensitive 
educational data and fuelling user trust. 

Although much progress has been made, systems do not 
typically provide a single-source solution that brings together 
AI-based scheduling, automated assessments, chatbot 
interactions and performance analytics into one software 
application. Most solutions currently available offer a partial 
solution rather than a complete one. Therefore, an integrated 
solution that offers these features and supports scalability, 
efficiency, and security is required [26], [27]. 

SmartEduCloud, the proposed system, addresses this gap by 
combining artificial intelligence, cloud computing, and 
current web technologies into one platform that supports 
Intelligent Scheduling, Automated Exam Generation, NLP-
based Chatbot Interactions, and Real-time Analytics to 
provide a complete educational management solution for the 
education sector. This integrated approach differentiates the 
proposed system from existing solutions and contributes to 
the development of smart education technologies [28], [29], 
[30]. 
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III. PROPOSED SYSTEM ARCHITECTURE

Fig. 1. System Architecture 

SmartEduCloud architecture is a multi-layered client-server 
system that includes the frontend, backend, database and 
AI. This multi-layered architecture supports the 
development of scalable, modular systems that allow for 
effective communication and sharing of information 
between system components. The architecture consists of 
five layers: the Frontend Layer, Backend Layer, Database 
Layer, AI Layer, and Predictive Analytics Layer. The 
additional Predictive Analytics Layer enhances the system 
by providing machine learning-based performance 
prediction, risk detection, and personalized academic 
recommendations. 

1. Front-End Layer

The frontend layer is the user interface of the system; it is 
built using React 19 and Vite with Tailwind CSS. Users will 
interact with the application in several ways, including how 
they log in, access their dashboards, manage their exams, 
and view their timetables. In addition to providing a way for 
users to interact with the system, it also interacts with the 
backend using REST APIs and authenticates users. User 
requests are sent to the backend for processing (e.g., 
generating an exam or querying a chatbot) from the 
frontend layer. 

2. Backend Layer

Node.js and Express.js are the platforms used to develop the 
backend layer of  the system. This layer is responsible for the 
overall processing of data within the application and 
includes the business logic of the application that processes 
requests and sends responses to all other layers. Functions 
that are managed by this layer include (but are not limited 
to) authentication, API routing, and the handling of AI 
requests. It is responsible for validating the user's 
credentials via JWT, routing requests received by the 
system to the appropriate layer, either the database or AI, 
based on functionality. 

3. Database Layer (Data Layer) 

The database layer utilizes MongoDB as its NoSQL database 
for the storage of both structured and unstructured types of 
data. The collections in this layer include users, exams, class 

schedules, documents, and meeting records, and all of which 
provide data persistence along with support for real-time 
access to the requested data. The database is contacted via 
REST APIs by the backend and used for retrieval or storage 
of data based upon user requests. MongoDB provides the 
necessary flexibility and scalability for managing large 
datasets typical in education. 

4. AI Layer (Intelligent Engine) 

The AI layer is powered by Google Gemini (1.5 Flash/Pro) 
and represents the intelligent component of the system. The 
AI layer provides the intelligent processing of complex tasks 
including, but not limited to, optimally developing smart 
course schedules, dynamically creating tests, responding to 
chatbot inquiries, and providing performance analysis to 
users. When the backend receives a request that requires the 
assistance of the AI layer, it forwards the request to the AI 
layer for the purpose of processing the request and providing 
a determined output. The AI layer returns the generated output to 
the backend layer, which subsequently delivers the response to the 
user through the frontend interface. 

User 
   ↓ 
Frontend Layer 
   ↓ 
Backend Layer 
   ↓ 
 ┌───────────────┬───────────────┐ 
 ↓               ↓               ↓ 
Database      AI Layer     Predictive 
 Layerr       Analytics Layer 

          ↓ 
     Performance Prediction 
     Risk Detection 
     Recommendations 

    ↓ 
    User Dashboard 

5. Predictive Analytics Layer
The Predictive Analytics Layer is responsible for analyzing
academic data and generating intelligent insights that
support educational decision-making. This layer utilizes
machine learning algorithms to process historical and real-
time student information, including attendance records,
examination scores, assignment performance, and learning
activities.
The primary objective of this layer is to predict student
academic performance and identify students who may be at
risk of poor academic outcomes. By analyzing behavioral
and academic patterns, the system can provide early
intervention recommendations and assist educators in
monitoring student progress more effectively.
In addition, the Predictive Analytics Layer generates
personalized learning recommendations based on individual
performance and engagement levels. These
recommendations help students improve their academic
performance while enabling educators to provide targeted
support.
The outputs generated by this layer are integrated with the
AI Layer and displayed through the user dashboard in the
form of performance reports, risk indicators, predictive
insights, and academic recommendations. This enhances the
intelligence of the SmartEduCloud platform and supports
data-driven educational management.
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6. Data Flow Within Layers 

The system functions through a continual flow of data 
between the layers of the system. 

User Interfaces with the Frontend 
Interface Request Sent to Backend via 
REST API Verify request with JWT 
Authentication If Request Valid 
Fetch from or store to database 

7. Key Features of the Architecture
• Pre ictive Analytics: Machine learning models predict
student performance and identify at-risk learners.

• Pe sonalized Recommendations: Generates customized
learning suggestions based on academic performance.

• Acade ic Risk Detection: Enables early intervention by
detecting potential academic difficulties.

IV. METHODOLOGY

1. System Design Approach

The SmartEduCloud system follows a modular and client-
server architecture to ensure scalability, maintainability, and 
flexibility. The system is divided into multiple layers 
including the frontend, backend, database, AI engine, and 
predictive analytics module. Communication between these 
components is performed through RESTful APIs, enabling 
efficient data exchange and independent module operation. 

2. User Authentication Module

The authentication module ensures secure access to system 
resources through JWT-based authentication. Users are 
required to log in using valid credentials, after which a secure 
token is generated and used for subsequent requests. Role-
based access control is implemented to provide different 
permissions for students, teachers, and administrators. 
. 

3. Intelligent Scheduling Module

The intelligent scheduling module generates conflict-free 
academic timetables using constraint-based scheduling 
techniques. The system considers faculty availability, 
classroom allocation, subject requirements, and time-slot 
constraints while generating optimized schedules. This 
reduces manual effort and minimizes scheduling conflicts. 

4. Adaptive Assessment Generation Module

The adaptive assessment module utilizes Generative AI to 
automatically create examination questions according to 
course objectives and difficulty levels. Bloom’s Taxonomy 
principles are incorporated to generate balanced assessments 
covering multiple cognitive levels such as remembering, 
understanding, applying, analyzing, evaluating, and creating. 

5.. Predictive Le ning Analytics Module

The predictive learning analytics module applies machine 
learning techniques to analyze attendance records, 
examination scores, assignment submissions, and academic 
engagement metrics. Based on historical data patterns, the 
system predicts student performance, identifies at-risk 
learners, and generates personalized academic 
recommendations for performance improvement. 

6. AI Chatbot Module

The AI chatbot module is integrated with Google Gemini APIs 
and Natural Language Processing techniques. The chatbot 
assists students and faculty by answering academic queries, 
providing examination information, offering timetable 
assistance, and supporting educational interactions through 
conversational interfaces. 

7. Data Processing Workflow

The workflow begins when a user submits a request through 
the frontend interface. The backend validates the request and 
routes it to the appropriate module, including the database, AI 
engine, or predictive analytics module. After processing, the 
generated response is returned to the frontend and displayed 
to the user in real time. 

8. Security Mechanisms

I. Security is maintained through JWT authentication,
encrypted communication channels, input validation
mechanisms, and secure API access controls. These
mechanisms protect sensitive educational data and
ensure reliable system operation within the cloud
environment

V. RESULT

The built-in functionality of the SmartEduCloud system was 
utilized to assess the system's various capabilities. The test 
results demonstrated that the system is far more effective than 
traditional methods of performing routine tasks, thus 
improving efficiency overall. The timetable generation 
module performed well, generating non-conflicted timetables 
and producing faster programming of tasks than manual 
methods. Likewise, the automated exam generator created a 
variety of examinations that were well organized according to 
different levels of difficulty and pedagogical goals, thus 
requiring significantly less effort on the part of the instructor. 

The AI-powered chatbot provided contextually accurate and 
relevant information in response to a user query; therefore, 
immediate resolution of questions occurred, which had a 
positive influence on user satisfaction. In addition to the two 
primary functions of timetable and exam generation, the 
performance analytics module is designed to allow the 
processing of academic data so that personalized feedback 
and recommendations are generated in an effort to facilitate 
data driven decision-making. The performance metrics 
associated with the SmartEduCloud system indicate very 
rapid response time with a high level of performance due to 
the adoption of a scalable MERN stack structure for the 
software application and effective database management 
techniques. Furthermore, the use of secure authentication 
mechanisms ensures access to the SmartEduCloud system in 
such a way that security does not limit the speed of system 
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functionality. Therefore, the overall findings suggest that, 
through robust, intelligent, and scalable functionally, 
SmartEduCloud significantly enhances academic 
management, reduces workload for educators, and provides 
an enriched educational experience 

Fig. 1: SmartEduCloud Landing Page Interface 

The first figure represents the landing page (homepage) of 
the SmartEduCloud system, which serves as the entry point 
for users. It highlights the system’s core objective of 
transforming education through AI-powered learning. The 
interface is designed using a modern and responsive layout, 
providing navigation options such as Home, About, and 
Contact, along with user authentication features like Sign In 
and Get Started. The central section emphasizes the 
platform’s key capabilities, including intelligent exam 
creation, analytics, and collaboration tools. Call-to-action 
buttons such as “Start Free Trial” guide users toward system 
engagement, while trust indicators enhance credibility. This 
interface ensures a user-friendly experience and effective 
onboarding for new users. 

Fig. 2: SmartEduCloud Landing Page (User Access View) 

The second figure presents another view of the 
SmartEduCloud landing interface, focusing on accessibility 
and usability. It demonstrates how the system provides a 
clean and intuitive design that supports seamless navigation. 
The layout ensures that users can easily understand the 
platform’s features and quickly access essential services. The 
consistent design elements, including typography, color 
scheme, and structured content, contribute to improved user 
experience and engagement. This interface plays a crucial 
role in attracting users and facilitating smooth transition into 
the system’s core functionalities. 

Fig. 3: SmartEduCloud Dashboard and Examination 
Management Interface 

The Examination Management Module enables educators to 
create, manage, and monitor examinations through a 
centralized interface. The module supports examination 
scheduling, status tracking, subject-wise organization, and 
automated record management. This functionality reduces 
administrative workload and improves examination 
management efficiency. 

Fig. 4: Timetable Generation Module 

The Timetable Generation Module provides automated 
timetable creation and scheduling support for academic 
institutions. The system generates organized schedules while 
considering faculty availability, classroom allocation, and 
academic requirements. This module minimizes scheduling 
conflicts and improves resource utilization. 

Table 1. Performance Comparison Between Traditional 
Systems and SmartEduCloud 

Traditional 
System 

45 min 

Parameter 

Timetable Generation 
Time 
Examination 
Preparation Time 120 min 

Student Query 
Resolution 15 min 

Administrative 
Workload 100% 

User Satisfaction 72% 

SmartEduCloud 

30 sec 

5 min 

Instant 

35% 

94% 
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CONCLUSION 

SmartEduCloud presents an intelligent educational 
management framework that combines Artificial 
Intelligence, Predictive Learning Analytics, Adaptive 
Assessment Generation, and Cloud Computing within a 
unified platform. The system improves academic 
administration through intelligent scheduling, automated 
examination creation, predictive student performance 
analysis, and AI-powered academic assistance. Experimental 
evaluation demonstrates enhanced operational efficiency, 
reduced manual effort, and improved user satisfaction.  

The proposed framework offers a scalable and secure 
solution for modern educational institutions while providing 
opportunities for future expansion through advanced 
analytics and emerging technology. future enhancements 
may include blockchain-based certificate verification, 
multilingual AI assistants, mobile application support, 
advanced recommendation systems, and deep learning-based 
student performance prediction models. These 
improvements can further enhance the effectiveness and 
adaptability of the SmartEduCloud platform in modern 
educational environments. The integration of cloud 
technologies with artificial intelligence provides a robust 
framework for modern educational institutions, enabling 
automation, accessibility, and intelligent decision-making 
within a single platform. 

VII. REFERENCES

[1]1 . Chen, P. Chen, and Z. Lin, "Artificial Intelligence in
Education: A Review," IEEE Access, vol. 8, pp. 75264–
75278, 2020.
[2]2] H. Cro on and D. Burke, "Artificial Intelligence in
Higher Education: The State of the Field," International
Journal of Educational Technology in Higher Education, vol. 
20, no. 1, 2023.
[3]3] F. yang and P. Jiao, "Artificial Intelligence in
Education: The Three Paradigms," Computers and
Education: Artificial Intelligence, vol. 2, 2021.
[4] A. Zawac i-Richter, V. I. Marín, M. Bond, and F.
Gouverneur, "Systematic Review of Research on Artificial
Intelligence Applications in Higher Education,"
International Journal of Educational Technology in Higher
Education, vol. 16, no. 39, 2019.
[5] K. Wa g, Y. Li, and X. Zhao, "ChatEd: ChatGPT-Based
Intelligent Learning Assistant for Education," arXiv, 2024.
[6]6]  Dan et al., "EduChat: Large Language Model-Based
Educational Chatbot," arXiv, 2023.
[7]7]  Selwyn, "The Future of Artificial Intelligence in
Education," European Journal of Education, vol. 57, no. 4,
2022.
[8]8] P. P sloo, "Data Analytics and Student Success in
Higher Education," Teaching in Higher Education, vol. 25,
no. 4, 2020.
[9]9] M ond et al., "Artificial Intelligence and Learning
Analytics in Education,"  Computers & Education, vol. 179,
2022.
[10]10] A an, S. Shaikh, and M. Patel, "AI-Powered
Timetable Scheduling System Using Constraint Satisfaction
Techniques," IEEE Access, 2024.
[11]11] G. gshetti et al., "AI-Based Smart Timetable and
Study Planner System," International Journal of Scientific
Research in Engineering and Technology, 2025.
[12]12] S. Mall nd A. Gangopadhyay, "Machine Learning

Applications in Education: A Review," Springer Education 
and Information Technologies, 2023. 
[13]13] H. ng, "Predictive Learning Analytics Using
Artificial Intelligence," Educational Technology Research
and Development, 2025.
[14] N. Ramlan et al., "Machine Learning Models for Student 
Performance Prediction," Springer, 2024.
[15] Elsevier, "Big Data Analytics for Educational Decision
Making," Computers & Education, 2021.
[16]16] M. P. Pit , "Knowledge Democratization Through
Artificial Intelligence," ACM Computing Surveys, 2023.
[17] A. Havrilla et al., "Improving AI Reasoning Systems in
Education," NeurIPS Proceedings, 2024.
[18] K. Vayadande et al., "Natural Language Processing
Techniques for Educational Applications," Springer, 2024.
[19] S. V. Sailaja et al., "Learner-Centric Pedagogy Enhanced
by Artificial Intelligence," Educational Technology Journal,
2024.
[20] IEEE, "Cloud-Based Learning Systems and Scalability
Challenges," IEEE Access, 2022.
[21]21] ACM, "M n Web Architectures for Scalable
Educational Applications," ACM Digital Library, 2021.
[22]22] IE "Secure Authentication Using JSON Web Tokens
in Cloud Applications," IEEE Transactions on Cloud
Computing, 2020.
[23]2 pringer, "Machine Learning Techniques for Student
Risk Identification," Education and Information
Technologies, 2023.
[24] Elsevier, "Educational Data Mining and Predictive
Analytics," Computers & Education, 2022.
[25]2 EEE, "Adaptive Assessment Systems Using Artificial
Intelligence," IEEE Access, 2024.
[26]26] S ger, "Bloom’s Taxonomy-Based Intelligent
Assessment Generation," Educational Technology Research
and Development, 2023.
[27]27] ACM, "C -Native Educational Management
Systems: Design and Implementation," ACM Computing
Surveys, 2024.
[28]28 EE, "Artificial Intelligence for Personalized Learning
Recommendations," IEEE Transactions on Learning
Technologies, 2023.
[29]29] E ier, "Conversational AI in Higher Education,"
Computers & Education: Artificial Intelligence, 2024.
[30] IEEE, "Intelligent Educational Systems and Academic
Automation Frameworks," IEEE Access, 2025.

Published by : International Journal of Engineering Research & Technology (IJERT)
https://www.ijert.org/ ISSN: 2278-0181
An International Peer-Reviewed Journal Vol. 15 Issue 06 , June - 2026

IJERTV15IS061102 Page 6

(This work is licensed under a Creative Commons Attribution 4.0 International License.)


