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Abstract: This paper explores integrating Internet of Things 

(IoT) deployments with edge computing, focusing on Amazon Web 

Services (AWS) as a key facilitator. It provides an analysis of AWS 

IoT services and their integration with edge computing 

technologies, addressing challenges, and practical applications 

across industries, and outlining future research directions. IoT 

and edge computing revolutionize data processing by enabling 

real-time analytics, reduced latency, and enhanced operational 

efficiency. IoT involves interconnected devices autonomously 

gathering and exchanging data, while edge computing processes 

data near its source, decentralizing data processing and 

minimizing data transmission to centralized servers. AWS 

facilitates scalable and secure infrastructures for IoT and edge 

computing. AWS IoT Core manages IoT device connectivity and 

data ingestion, AWS Greengrass extends AWS capabilities to edge 

devices, and AWS Lambda enables serverless computing, 

empowering efficient deployment and scaling of IoT applications. 

Centralized cloud architectures often struggle with vast IoT data. 

Edge computing decentralizes data processing, reducing latency, 

enhancing real-time capabilities, and minimizing bandwidth. 

AWS ensures secure device connectivity through AWS IoT Core, 

supporting various protocols for seamless integration with IoT 

devices. AWS Greengrass allows local data processing and 

machine learning at the edge, vital for environments with limited 

connectivity or stringent latency requirements. AWS Lambda 

supports serverless computing, enabling scalable, event-driven 

architectures without server management, crucial for fluctuating 

IoT workloads. In conclusion, AWS advances IoT capabilities at 

the edge, with practical implementations across industries. As IoT 

evolves, AWS remains pivotal, innovating to meet dynamic IoT 

deployment demands. 

Keywords: Internet of Things (IoT), Edge Computing, AWS 

IoT, AWS Greengrass, Edge Devices, IoT Security, Edge 

Analytics, IoT Applications, Cloud Computing, Machine 

Learning at the Edge. 

I. INTRODUCTION

The fusion of the Internet of Things (IoT) and edge

computing has revolutionized data processing capabilities, 

introducing new paradigms for real-time analytics, reduced 
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latency, and enhanced operational efficiency across various 

industries. IoT refers to interconnected devices that gather 

and exchange data autonomously, while edge computing 

involves processing data near its source, typically at the 

periphery of the network. This integration enables faster 

decision-making and improved resource utilization by 

decentralizing data processing and minimizing the need for 

continuous data transmission to centralized servers. 

Amazon Web Services (AWS) has emerged as a key 

enabler of this transformation, offering a robust platform 

designed to support scalable and secure infrastructures for 

IoT and edge computing deployments. AWS provides a 

comprehensive suite of cloud services tailored to manage the 

massive influx of data from IoT devices. These services 

include AWS IoT Core for device connectivity and 

management, AWS Greengrass for extending AWS 

capabilities to edge devices, and AWS Lambda for serverless 

computing, empowering organizations to deploy, manage, 

and scale IoT applications efficiently [1][2]. 

IoT devices generate vast amounts of data that traditional 

centralized cloud architectures struggle to handle efficiently. 

Edge computing addresses this challenge by decentralizing 

data processing, allowing computation to occur closer to 

where data is generated. This approach significantly reduces 

latency, enhances real-time data processing capabilities, and 

minimizes bandwidth consumption. Applications like 

autonomous vehicles, remote monitoring systems, and 

industrial automation benefit from edge computing’s ability 

to analyze data locally, enabling faster response times and 

improving overall system reliability. 

AWS plays a pivotal role in the IoT and edge computing 

ecosystem by providing scalable, reliable, and secure cloud 

infrastructure. AWS IoT Core facilitates secure device 

connectivity and communication, supporting various 

protocols to integrate seamlessly with diverse IoT devices 

and platforms. AWS Greengrass extends AWS capabilities to 

edge devices, enabling local data processing, machine 

learning inference, and the execution of AWS Lambda 

functions at the edge. This capability enhances 

responsiveness and resilience, making it suitable for 

environments with limited connectivity or stringent latency 

requirements. 

Moreover, AWS Lambda enables serverless computing, 

allowing developers to execute code without managing 

servers, which is advantageous in IoT scenarios where 

scalability and resource optimization are critical. This 

serverless approach supports event-driven architectures and 

ensures efficient utilization of compute resources based on 

fluctuating workloads. 
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The convergence of IoT and edge computing facilitated by 

AWS is driving innovation and transforming industries by 

enabling real-time data processing, reducing latency, and 

improving operational efficiencies. AWS's comprehensive 

suite of services empowers organizations to leverage the full 

potential of IoT and edge computing, facilitating rapid 

deployment and scaling of applications while maintaining 

high levels of security and reliability. As the IoT landscape 

continues to evolve, AWS remains committed to advancing 

cloud-native solutions that meet the dynamic demands of 

modern IoT deployments. 

II. MAKING INTEGRATION EASY WITH AWS IOT 

CORE 

AWS IoT Core is a foundational service provided by 

Amazon Web Services (AWS), designed to facilitate the 

secure management and scalable communication of IoT 

devices. It supports crucial functionalities such as device 

connectivity, data ingestion, and device management through 

a robust platform. AWS IoT Core ensures reliable interaction 

between IoT devices and the cloud by supporting multiple 

communication protocols, making it suitable for industries 

requiring real-time data processing and actionable insights 

[3]. 

A. Integration with AWS Services 

AWS IoT Core integrates seamlessly with various AWS 

services, enhancing its capability to build comprehensive IoT 

solutions. Services like AWS Lambda, S3, and DynamoDB 

enable automation, scalable data storage, and real-time data 

processing. For example, AWS Lambda functions can be 

triggered by IoT device events to perform dynamic data 

processing and initiate actions based on predefined rules. 

This integrated approach empowers organizations to 

optimize operations, derive valuable insights, and innovate 

across diverse IoT applications [4]. 

III. AWS GREENGRASS: EMPOWERING EDGE 

COMPUTING 

AWS Greengrass represents a leading-edge computing 

solution from Amazon Web Services (AWS), catering to the 

increasing demand for localized data processing. It optimizes 

the performance of latency-sensitive applications and reduces 

data transfer costs by extending AWS cloud capabilities to 

the edge of the network. This allows IoT devices and edge 

locations to locally execute AWS Lambda functions, perform 

machine learning inference, and process data in real-time. 

Such capabilities are particularly advantageous in scenarios 

requiring rapid decision-making, such as industrial 

automation, smart cities, and remote monitoring [5]. 

A. Edge Device Management 

AWS Greengrass excels in managing edge devices 

comprehensively, facilitating seamless integration and 

operation within Greengrass groups. It ensures secure 

communication and consistent operation between devices 

and the cloud. Organizations benefit from efficient 

deployment and management of numerous devices, 

leveraging features like over-the-air updates, device health 

monitoring, and robust security policies. These 

functionalities streamline complex IoT deployments, 

enhancing scalability and reliability across diverse 

environments. 

IV. ENSURING SECURITY AND PRIVACY IN IOT 

AND EDGE COMPUTING 

A. Challenges in IoT Security 

The Internet of Things (IoT) and edge computing 

environments face significant security challenges. These 

include vulnerabilities like weak authentication protocols, 

unencrypted data transmissions, and inadequate patch 

management. The decentralized nature of edge computing 

adds complexity to maintaining consistent security across all 

devices and locations. Additionally, IoT devices, often 

deployed in diverse and sometimes harsh environments, are 

prone to physical tampering and various security breaches 

[6]. 

B. AWS IoT Core Security Features 

AWS provides a robust set of security features for IoT 

deployments to address these challenges. AWS IoT Core 

ensures secure device authentication, allowing only trusted 

devices to connect and communicate within the network. It 

also encrypts data transmissions between devices and the 

cloud, protecting sensitive information from unauthorized 

access and interception. Furthermore, AWS offers 

continuous monitoring and automated security assessments 

to detect and respond to potential threats in real-time. These 

comprehensive security measures enable businesses to 

deploy and manage their IoT and edge computing solutions 

with confidence [7]. 

V. INDUSTRY APPLICATIONS OF AWS IOT AND 

EDGE COMPUTING 

A. Real-World Applications 

AWS IoT and edge computing technologies are 

revolutionizing various industries by enhancing operational 

efficiency, enabling innovative solutions, and optimizing 

processes. Here are some notable applications: 

B. Smart Manufacturing 

Process Optimization: IoT sensors and edge devices 

enable real-time monitoring and optimization of 

manufacturing processes, reducing waste and increasing 

production efficiency [8]. 

 

Quality Control: IoT-based quality control systems detect 

defects early in the production process, ensuring higher 

quality products and reducing costs associated with recalls 

and rework [9]. 

C. Healthcare Monitoring 

Remote Patient Monitoring: Wearable IoT devices and 

edge computing allow continuous monitoring of patients' 

vital signs. This enables healthcare providers to detect 

anomalies early and intervene promptly, improving patient 

outcomes [10]. 
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Predictive Analytics: Data from IoT devices, analyzed 

using machine learning algorithms, can predict potential 

health issues before they become severe, facilitating 

preventive care and reducing hospital readmissions [11]. 

D. Predictive Maintenance 

Industrial Equipment Maintenance: IoT sensors collect 

data on the usage and performance of industrial equipment. 

Edge computing devices analyze this data to predict 

maintenance needs, helping prevent unexpected equipment 

failures and reducing downtime [12]. 

Fleet Management: IoT and edge computing technologies 

provide real-time monitoring of vehicle fleets, allowing 

predictive maintenance based on driving patterns and vehicle 

conditions, optimizing maintenance schedules, and lowering 

operational costs [13]. 

These applications demonstrate how AWS IoT and edge 

computing technologies drive efficiency, reliability, and 

innovation across various industries. By processing data in 

real time and providing actionable insights, these 

technologies offer significant advantages and foster 

competitive growth. 

VI. GUIDELINES FOR DEPLOYING EDGE 

COMPUTING IN RETAIL WITH AWS 

 
Figure 1: AWS Reference Architecture: Edge Computing 

Use Case in Retail [16] 

Implement edge computing solutions tailored for retail 

using AWS to elevate both customer experience and 

operational efficiency. Utilize AWS edge compute services 

to streamline tasks such as streaming and analyzing camera 

footage, optimizing point-of-sale systems, deploying targeted 

marketing content, and efficiently managing data. Leverage 

AWS Panorama for comprehensive computer vision 

analytics of IP camera streams and AWS Outposts to provide 

robust compute and storage capabilities locally. Integrate 

seamlessly with cloud-based services using MQTT and APIs 

for effective data communication, while Amazon 

EventBridge facilitates event streaming and order processing 

from e-commerce platforms. AWS IoT Greengrass further 

enhances capabilities by enabling local data processing and 

machine learning inference, ensuring agile and responsive 

retail operations [16]. 

VII. EDGE COMPUTING IN INDUSTRIAL 

APPLICATIONS 

 
Figure 2: Industrial Edge Computing: Sample 

Architecture Overview [17] 

In industrial settings, many MES transactions, such as 

production execution services, require low latency due to 

their critical role in managing work-in-progress goods. To 

meet these demands, manufacturers often deploy 

on-premises components for minimal latency. AWS Outposts 

supports local deployment of Amazon Elastic Kubernetes 

Service (Amazon EKS) for computing and Amazon 

Relational Database Service (Amazon RDS) for databases 

and also accommodates self-managed hardware options like 

Amazon EKS Anywhere. These edge components 

synchronize with cloud counterparts using Amazon API 

Gateway endpoints or service buses facilitated by Amazon 

Managed Streaming for Apache Kafka (Amazon MSK). 

Cloud-based microservice components handle operations 

that are less sensitive to latency, such as updating Product 

Lifecycle Management (PLM) systems, confirming 

production in Enterprise Resource Planning (ERP) systems, 

and exporting data to cloud data lakes for long-term storage. 

This approach leverages cloud advantages such as scalability, 

cost-efficiency, and robust disaster recovery capabilities [17]. 

VIII. CHALLENGES IN EDGE COMPUTING 

A. Interoperability Issues  

Edge computing environments often consist of diverse 

hardware and software platforms from various vendors. 

Ensuring these components can seamlessly communicate and 

integrate data is challenging. Interoperability issues arise due 

to differences in protocols, data formats, and communication 

standards, hindering the smooth operation of edge networks 

[14][18][19][20][21]. 

B. Scalability Concerns 

As the number of IoT devices and the volume of data 

generated continue to grow, scaling edge computing 

infrastructures becomes increasingly complex. Edge nodes 

must efficiently manage resources and distribute workloads 

to maintain performance and reliability without 

overwhelming the system [2]. 
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C. Latency Optimization 

Achieving low latency is critical for applications requiring 

real-time data processing, such as autonomous vehicles and 

industrial automation. Challenges include minimizing delays 

in data transmission and processing at the edge, especially in 

distributed environments where devices may be 

geographically dispersed [15]. 

IX. CONCLUSION 

In conclusion, our analysis reveals the transformative 

impact of AWS IoT and edge computing technologies on 

enhancing operational efficiency through real-time data 

processing, scalable infrastructure management, and agile 

responsiveness. While these technologies offer significant 

benefits, challenges such as interoperability, scalability, and 

latency optimization must be addressed for wider adoption. 

Looking forward, AWS IoT and edge computing are poised 

to reshape industries by introducing new services, enhancing 

customer experiences, and fostering innovation. They enable 

synergies between edge and cloud computing, empowering 

organizations with real-time insights and long-term analytics 

capabilities [22]. Embracing these advancements is essential 

for maintaining competitiveness and driving future 

technological progress across various sectors. 

FUTURE WORK 

Future work in IoT and edge computing include enhancing 

security measures, optimizing edge analytics algorithms, 

integrating AI/ML models at the edge, establishing 

interoperability standards, orchestrating edge-to-cloud data 

flows, leveraging 5G networks, improving energy efficiency, 

innovating edge computing architectures, enhancing device 

management solutions, and exploring specialized 

applications in vertical industries. These efforts aim to 

advance the capabilities, efficiency, and practical 

applications of IoT and edge computing technologies. 

DECLARATION STATEMENT 

Funding 

No specific funding was received for this 

research from any funding agencies in the 

public, commercial, or not-for-profit sectors. 

Conflicts of Interest 
The author declares no conflicts of interest or 

competing interests. 

Ethical Approval and 

Consent to Participate 

Not applicable. The study does not involve any 
human participants, animals, or sensitive data 

that would require ethical approval and 
consent. 

Availability of Data 
and Material 

No datasets were generated or analyzed during 

the current study, and therefore, data sharing is 
not applicable. 

Authors Contributions 

Praveen Borra, Mahidhar Mullapudi, and 

Harshavardhan Nerella developed the concept 
and design of the study, carried out the 

research, analyzed the results, and prepared 

the manuscript. The authors are responsible for 
all aspects of the work to ensure accuracy and 

integrity. 

REFERENCES 

1. Mukherjee, M., Matam, R., & Shu, L. (2018). IoT for Smart Grids: 

Design Challenges and Paradigms. IEEE Access, 6, 2856-2863. 

2. Satyanarayanan, M. (2017). The Emergence of Edge Computing. 
Computer, 50(1), 30-39. https://doi.org/10.1109/MC.2017.9 

3. Amazon Web Services. (n.d.). AWS IoT Core Documentation. 
Accessed June 25, 2024, from https://aws.amazon.com/iot-core/ 

4. Li, D., Xu, L. D., & Zhao, S. (2018). Secured Edge Computing-Based 

Communication Architecture for IoT. IEEE Internet of Things 

Journal, 5(2), 691-699. 

5. Amazon Web Services,  AWS Greengrass Documentation. Accessed 
June 25, 2024 from https://aws.amazon.com/greengrass/ 

6. Gia, T. N., Jiang, M., Rahmani, A. M., et al. (2018). Fog Computing 
in Healthcare Internet of Things: A Case Study on ECG Feature 

Extraction. IEEE Access, 6, 33727-33740. 

7. Amazon Web Services,  AWS IoT Security Best Practices. Accessed 
June 25, 2024, from 

https://docs.aws.amazon.com/iot/latest/developerguide/security-best-
practices.html 

8. Lee, J., Bagheri, B., & Kao, H. A. (2015). A Cyber-Physical Systems 

architecture for Industry 4.0-based manufacturing systems. 
Manufacturing Letters, 3, 18-23. doi:10.1016/j.mfglet.2014.12.001 

https://doi.org/10.1016/j.mfglet.2014.12.001 
9. Bi, Z., Da Xu, L., & Wang, C. (2014). Internet of Things for 

Enterprise Systems of Modern Manufacturing. IEEE Transactions on 

Industrial Informatics, 10(2), 1537-1546. 
doi:10.1109/TII.2014.2300338 

https://doi.org/10.1109/TII.2014.2300338 

10. Istepanian, R. S. H., & Philip, N. Y. (2009). Emerging Mobile 

Healthcare Systems: Concepts, Products, and Applications. 

International Journal of Electronic Healthcare, 5(1), 1-17. 
doi:10.1504/IJEH.2009.022771 

11. Raghupathi, W., & Raghupathi, V. (2014). Big data analytics in 
healthcare: promise and potential. Health Information Science and 

Systems, 2(1), 3. doi:10.1186/2047-2501-2-3 

https://doi.org/10.1186/2047-2501-2-3 
12. Lee, J., Lapira, E., Bagheri, B., & Kao, H. A. (2013). Recent advances 

and trends in predictive manufacturing systems in big data 
environments. Manufacturing Letters, 1(1), 38-41. 

doi:10.1016/j.mfglet.2013.09.005 

https://doi.org/10.1016/j.mfglet.2013.09.005 
13. Mack, D., & Szulczyk, K. R. (2016). Enhancing Fleet Management 

Using Internet of Things. Procedia Engineering, 178, 271-278. 
doi:10.1016/j.proeng.2017.01.111 

https://doi.org/10.1016/j.proeng.2017.01.111 

14. Shi, W., Cao, J., Zhang, Q., Li, Y., & Xu, L. (2016). Edge Computing: 
Vision and Challenges. IEEE Internet of Things Journal, 3(5), 

637-646. doi:10.1109/JIOT.2016.2579198 
https://doi.org/10.1109/JIOT.2016.2579198 

15. Hu, Y. C., Patel, M., Sabella, D., Sprecher, N., & Young, V. (2015). 

Mobile Edge Computing—A Key Technology Towards 5G. ETSI 
White Paper No. 11, 1-16. 

16. Amazon Web Services,  AWS Documentation, Accessed June 25, 
2024 from 

https://aws.amazon.com/solutions/guidance/edge-computing-in-retail

-on-aws/  
17. Amazon Web Services,  AWS Documentation, Accessed June 25, 

2024 from 
https://docs.aws.amazon.com/prescriptive-guidance/latest/mes-on-aw

s/edge.html. 

18. Chandramohan, S., & Senthilkumaran, M. (2019). A Self 
Configurable Edge Computing for Industrial IoT. In International 

Journal of Engineering and Advanced Technology (Vol. 9, Issue 2, 
pp. 2890–2894). https://doi.org/10.35940/ijeat.b3868.129219  

19. Pydi, H., Reddy, A. V. D., Rupesh, C. J., Chandana, P., & Bharath, C. 

(2020). Sdn in Edge Computing Based on Penguin Foraging 

Behaviour. In International Journal of Innovative Technology and 

Exploring Engineering (Vol. 9, Issue 8, pp. 34–37). 
https://doi.org/10.35940/ijitee.h6113.069820  

20. Singh, K., & Sharma, Dr. Y. K. (2019). Critical Assessment of Phases 

of Partitioning and Offloading Tasks in Edge Computing. In 
International Journal of Recent Technology and Engineering (IJRTE) 

(Vol. 8, Issue 4, pp. 7599–7604). 
https://doi.org/10.35940/ijrte.d5345.118419  

21. Goyal, Ms. P., & Deora, Dr. S. S. (2022). Reliability of Trust 

Management Systems in Cloud Computing. In Indian Journal of 
Cryptography and Network Security (Vol. 2, Issue 1, pp. 1–5). 

https://doi.org/10.54105/ijcns.c1417.051322  
 

 

 
 

 
 

 

https://doi.org/10.35940/ijeat.F4519.13060824
http://www.ijeat.org/
https://doi.org/10.1109/MC.2017.9
https://doi.org/10.1016/j.mfglet.2014.12.001
https://doi.org/10.1109/TII.2014.2300338
https://doi.org/10.1186/2047-2501-2-3
https://doi.org/10.1016/j.mfglet.2013.09.005
https://doi.org/10.1016/j.proeng.2017.01.111
https://doi.org/10.1109/JIOT.2016.2579198
https://aws.amazon.com/solutions/guidance/edge-computing-in-retail-on-aws/
https://aws.amazon.com/solutions/guidance/edge-computing-in-retail-on-aws/
https://docs.aws.amazon.com/prescriptive-guidance/latest/mes-on-aws/edge.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/mes-on-aws/edge.html
https://doi.org/10.35940/ijeat.b3868.129219
https://doi.org/10.35940/ijitee.h6113.069820
https://doi.org/10.35940/ijrte.d5345.118419
https://doi.org/10.54105/ijcns.c1417.051322


International Journal of Engineering and Advanced Technology (IJEAT) 

ISSN: 2249-8958 (Online), Volume-13 Issue-6, August 2024 

    12 

Published By: 
Blue Eyes Intelligence Engineering 

and Sciences Publication (BEIESP) 

© Copyright: All rights reserved. 

Retrieval Number: 100.1/ijeat.F451913060824 

DOI: 10.35940/ijeat.F4519.13060824 
Journal Website: www.ijeat.org   

 

 

 

 

22. Radhamani, V., & Dalin, G. (2019). Significance of Artificial 
Intelligence and Machine Learning Techniques in Smart Cloud 

Computing: A Review. In International Journal of Soft Computing 

and Engineering (Vol. 9, Issue 3, pp. 1–7). 

https://doi.org/10.35940/ijsce.c3265.099319  

AUTHORS PROFILE 

Praveen Borra an accomplished IT professional, 

works as a Cloud Architect while pursuing a PhD in 

Computer Science at Florida Atlantic University 
(FAU). With a robust background in cloud 

computing, he has developed expertise in various 
cloud platforms including Azure, AWS, and GCP. 

Praveen has been instrumental in creating data 

warehouse applications and complex ETL strategies. His contributions to the 
field have been recognized with the prestigious Dr. C.V. Raman Award. He 

is also actively involved in research, focusing on edge computing solutions 
for IoT deployments, and has published several papers in reputed journals. 

Praveen Borra's YouTube channel offers insightful content on data 

engineering and cloud technologies, catering to a global audience seeking 
expertise in these fields. His website is a comprehensive resource hub, 

providing articles and updates on industry trends and innovations. Praveen 
Borra is a recognized authority in cloud computing and data management, 

evidenced by his extensive contributions to leading journals. His expertise 

extends to cutting-edge topics in AI and machine learning with Azure and 
AWS, reflecting a deep commitment to advancing technological 

understanding. Additionally, Praveen has authored essential guides for 
Azure certification preparation, underscoring his dedication to equipping 

professionals with practical insights and knowledge. 

   

Mahidhar Mullapudi, Expert in software 

architecture, system design, architectural patterns of 
large-scale distributed products/services, cloud 

infrastructure, and security. Proficient in different 

programming languages including Java, C#, and 
Python with over a decade of experience working on 

applications at scale. Independent researcher with more than 20+ research 
articles across different fields in Computer Science with a focus on 

Distributed systems, designing and building large-scale resilient 

applications, and building real-time data platforms for analytics and 
Machine Learning. 

 
Harshavardhan Nerella is a distinguished Cloud 

Engineer with over seven years of experience, 

complemented by two master’s degrees from 
universities in the United States. He has a robust 

background in cloud computing, cloud-native 
solutions, and Kubernetes. He is deeply involved in 

research and technical community contributions, 

having published research papers in esteemed journals and authored articles 
featured in DZone’s Spotlight section. His commitment to the field extends 

to his roles as a reviewer for various conferences and journals, and as a judge 
for prestigious competitions such as Princeton Research Day and 

Technovation. Recognized as a Top Cloud Computing Voice on LinkedIn, 

he is also a highly sought-after mentor and interview preparation guide on 
ADPList, where he is ranked among the Top 50 mentors in Architectural 

Engineering. His contributions have been recognized with multiple awards, 
including the Titan Business Award and the Globee Award. 

 

Lalithkumar Prakashchand is a seasoned software 

engineer with over a decade of experience in 

developing scalable backend services and distributed 
systems. Currently a Software Engineer at Meta 

Platforms, Lalithkumar leads a team in architecting 

robust systems for Ads and Payments Processing. 
Previously at Careem (An Uber Company), he led the 

development of several large-scale micro-services for ride-hailing. 
Lalithkumar holds a B.Tech in Electrical Engineering from the Indian 

Institute of Technology (IIT), Jodhpur, India. 

 
Disclaimer/Publisher’s Note: The statements, opinions and data 

contained in all publications are solely those of the individual 

author(s) and contributor(s) and not of the Blue Eyes Intelligence 

Engineering and Sciences Publication (BEIESP)/ journal and/or the 

editor(s).  The Blue Eyes Intelligence Engineering and Sciences 

Publication (BEIESP) and/or the editor(s) disclaim responsibility 

for any injury to people or property resulting from any ideas, 

methods, instructions or products referred to in the content. 

 
 

 

 

 

 

 

https://doi.org/10.35940/ijeat.F4519.13060824
http://www.ijeat.org/
https://doi.org/10.35940/ijsce.c3265.099319

