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Abstract: In the modern digital era, managing student records manually through traditional standalone applications
introduces challenges such as inconsistent validation, delayed notifications, and high infrastructure overhead. This project
presents the design and implementation of a Serverless Student Record Management and Notification System using Amazon
Web Services (AWS). The system leverages AWS Step Functions as the central workflow orchestration service, coordinating
multiple serverless components to automate data validation, storage, and notification in a sequential pipeline. Student
information submitted in JSON format is validated using AWS Lambda, securely stored in Amazon DynamoDB, and
confirmed to administrators via automated email notifications through Amazon SNS. System execution is monitored in real
time using Amazon CloudWatch. The proposed architecture eliminates dedicated server infrastructure, enables automatic
scalability, and reduces operational costs, demonstrating a practical cloud-native approach to modern educational data
management.
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I. INTRODUCTION

The rapid advancement of cloud computing technologies has significantly transformed how modern software systems are
designed, developed, and deployed. Traditional applications required organizations to maintain physical servers, install
operating systems, configure software environments, and handle continuous maintenance tasks. This approach demanded
considerable time, technical expertise, and financial investment. As systems grew larger, managing servers, scaling
applications, and ensuring reliability became increasingly complex.

With the evolution of cloud platforms, serverless computing has emerged as a new architectural model in which developers
are no longer responsible for managing servers or underlying infrastructure. Cloud service providers automatically handle
resource provisioning, scaling, availability, and system maintenance, allowing developers to concentrate on writing
application logic. Serverless systems are highly scalable, cost-efficient, and flexible, making them well-suited for modern
application development.

One critical area where automation and efficient data management are required is student record management in educational
institutions. Universities and colleges maintain large volumes of student information including identification details,
academic records, and contact information. In many institutions, these records are still handled through manual processes,
spreadsheets, or basic standalone software systems, leading to data entry errors, inconsistent validation, difficulty in
monitoring records, and delays in communication.

To address these challenges, this project proposes a Serverless Student Record Management and Notification System
developed using Amazon Web Services (AWS). The system automates the process of validating student data, securely storing
records, and sending automated notifications when new records are successfully processed, eliminating the need for manual
infrastructure management.
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1. EXISTING SYSTEMS AND DRAWBACKS

In traditional student management systems, student records are handled using manual processes or basic standalone software
applications. Student details are typically entered manually into registers, spreadsheets, or local desktop applications. Data
validation is performed inconsistently, allowing incorrect or incomplete data to enter the system. Email notifications related
to student records are sent manually, increasing the workload on administrative staff and introducing delays.

Traditional systems also lack centralized workflow management. Each operation—data entry, validation, storage, and
notification—is performed independently without a unified process flow. Monitoring and error tracking capabilities are
minimal, making it difficult to identify failures or audit past actions.

Key Drawbacks
*  High manual effort and time consumption in administrative tasks
» Risk of data inconsistency and errors due to manual data entry
»  Lack of automation resulting in slow response times and reduced productivity
»  Poor scalability as the number of student records grows
»  Limited monitoring and auditing with no centralized execution history

I11. OBJECTIVES AND CHALLENGES

Primary Objectives
» Design a fully serverless student record management and notification system using AWS cloud services
* Implement automated data validation using AWS Lambda functions
» Enable scalable cloud-based data storage using Amazon DynamoDB
» Automate email notifications to administrators via Amazon SNS
»  Coordinate the workflow using AWS Step Functions state machines
»  Monitor system performance and execution logs using Amazon CloudWatch

Development Challenges

Configuring IAM roles and permissions to allow Lambda functions to securely access DynamoDB and SNS required careful
adherence to AWS least-privilege security policies. Ensuring correct data type handling when reading fields from DynamoDB
required explicit validation in Lambda functions. Designing a reliable Step Functions state machine that correctly manages
error handling, retries, and execution history was a key architectural challenge.

IV. SYSTEM ARCHITECTURE

The system follows a serverless, event-driven architecture designed for scalability, reliability, and cost efficiency. The
architecture eliminates the need for dedicated server infrastructure by delegating all compute, storage, and workflow
responsibilities to AWS managed services.

Student information is submitted in JSON format as input to the AWS Step Functions state machine. The workflow begins
with data validation, proceeds to database storage, and concludes with automated email notification. Amazon CloudWatch
continuously monitors execution logs and performance metrics throughout the entire pipeline.

Layer Service Function

Input JSON / Administrator Student data submission

Orchestration | AWS Step Functions Workflow coordination and sequencing
Validation AWS Lambda (Python) Input field validation

Storage Amazon DynamoDB Persistent student record storage
Notification Amazon SNS Automated email delivery to administrators
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Monitoring Amazon CloudWatch Execution logs and performance metrics

Security AWS IAM Role-based access and least-privilege policies
Table 1. System Architecture Layers

V. IMPLEMENTATION

The system was implemented entirely on AWS cloud infrastructure. The core processing logic was developed in Python 3.x
and deployed as AWS Lambda functions. The key components are described below.

Amazon DynamoDB - Data Storage
A DynamoDB table named StudentRecords was created with StudentID as the partition key. Each student record stores
StudentID, Name, Department, Email, and a CreatedAt timestamp. DynamoDB provides low-latency reads and automatic
scaling essential for efficient serverless data processing.
AWS Lambda - Validation Function
The ValidateStudentLambda function verifies the correctness and completeness of student input data. It checks whether all
mandatory fields (StudentID, Name, Department, Email) are present. If any required field is missing, the workflow is halted
and an error is returned.
AWS Lambda - Storage Function
The StoreStudentLambda function stores validated student records into DynamoDB using the Putltem operation. The function
uses the AWS SDK for Python (boto3) to interact with DynamoDB. It is invoked only after successful validation, ensuring
only complete records are persisted.
AWS Lambda — Notification Function
The NotifyStudentLambda function sends automated email notifications via Amazon SNS after a student record is
successfully stored. It publishes a message to a predefined SNS topic subscribed by administrators or placement team
members.
AWS Step Functions — Workflow Orchestration
A Step Functions state machine named StudentRecordStateMachine was created to define the three-stage workflow: validate
student data, store student record, and send notification. The state machine ensures proper sequencing, built-in error handling,
and complete execution tracking via the visual workflow console.
Security Implementation

* 1AM roles with least-privilege policies assigned to the Lambda execution role (AWSLambdaBasicExecutionRole,

AmazonDynamoDBFullAccess, AmazonSNSFullAccess)
»  SNS email subscription confirmation required before notifications are delivered
»  CloudWatch log groups for audit trail and execution monitoring

VI. EVALUATION RESULTS AND DISCUSSION
The system was evaluated by submitting sample student records to the Step Functions workflow. Generated records were

verified for data accuracy across multiple test runs. All three Lambda functions were tested individually through unit testing
and collectively through integration and functional testing.

Task Accuracy Avg. Response (sec) = Reliability (%)
(%)

Data Validation (Lambda) 100 0.5 99

Record Storage (DynamoDB) 100 1.2 99

Email Notification (SNS) 100 2.0 100

Workflow Orchestration (Step Functions) | 100 35 100

Monitoring (CloudWatch) 100 0.3 100

Table 2. System Evaluation Results
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All Lambda functions executed successfully under unit, integration, and functional testing. The Step Functions state machine
correctly sequenced each stage and execution logs were captured without errors. The serverless model proved cost-effective
since compute charges are incurred only during function execution with no idle server costs. The system demonstrated strong
scalability since Lambda automatically handles concurrent invocations.

VII. CONCLUSION

AWS Step Functions for Orchestrating Serverless Workflows was successfully developed and validated. The system
demonstrates how modern cloud computing services can be integrated to build efficient, scalable, and fully automated data
processing pipelines without dedicated server infrastructure.

By combining AWS Step Functions, AWS Lambda, Amazon DynamoDB, Amazon SNS, and Amazon CloudWatch, the
system achieves automated student record management with high accuracy, reliability, and cost efficiency. The serverless
model ensures automatic scalability, making it suitable for real-world educational data management requirements. The project
validates the practical value of cloud computing in solving modern data management and automation challenges.

Educational institutions adopting this serverless model can expect reduced operational costs, improved reliability, and the
flexibility to scale without infrastructure planning. As cloud platforms continue to mature and offer more powerful managed
services, systems like this will become increasingly central to modern data-driven educational operations.

VIII. FUTURE ENHANCEMENTS

Although the proposed system successfully automates student record management and notification, several enhancements
can extend its capabilities and real-world applicability.
*  Web-based user interface using modern web technologies connected to AWS services through AP1 Gateway, making
the system accessible to non-technical administrative users
» Role-based access control (RBAC) assigning different permissions to administrators, placement officers, and faculty
members
»  Advanced data analytics and reporting with visualization dashboards to generate department-wise student statistics
and placement summaries
» Integration with existing academic management systems to eliminate duplicate data entry and improve overall
institutional efficiency
*  SMS notifications via Amazon SNS in addition to email, ensuring faster communication on mobile devices
*  Machine learning integration for predictive analytics on student placement and academic performance trends
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