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Vision of the Institute

To be a nationally recognized institution of excellence in technical education and produce competent professionals
capable of making a valuable contribution to society.

Mission of the Institute

¢ To promote academic growth by offering state-of- ¢ To undertake collaborative projects which offer opportu-
the-art undergraduate and postgraduate programs. nities for interaction with academia and industry.

¢ To develop intellectually capable human potential who are creative, ethical and gifted leaders
Vision of the Department
To be a center of academic excellence in the field of computer science and engineering education.

Mission of the Department

¢ Strive for academic excellence in computer science ¢ Transform under graduate engineering students into tech-
and engineering through well designed course cur- nically competent, socially responsible and ethical com-
riculum, effective classroom pedagogy and in-depth puter science and engineering professionals.
knowledge of Laboratory work

¢ Create computing centres of excellence in leading ¢ Incubate, apply and spread innovative ideas by collabo-
arcas of computer science and engineering to pro- rating with relevant industries and R&D labs through fo-
vide exposure to the students on latest software tools cused research group.
and computing technologies.

¢ Attain these through continuous team work by group of committed faculty, transforming the computer science and
engineering department as a leader in imparting computer science and engineering education and research .

( Edge Computing Trends)

Edge computing is a transformative technology paradigm that shifts data processing and computation from centralized
cloud servers to local devices or edge nodes located closer to the source of data generation. This is driven by the
growing need for real-time data processing, reduced latency, and bandwidth optimization in an era dominated by the
Internet of Things (IoT), 5G networks, smart devices, and data-intensive applications.

The traditional model of centralized cloud computing, while powerful, introduces significant latency and bottlenecks
as data must travel to distant data centers for processing before returning to the device or user. Edge computing ad-
dresses this by bringing computation, storage, and intelligence to the "edge" of the network, thereby significantly
reducing response time and improving user experience.

One of the most significant trends in edge computing is its integration with Artificial Intelligence (AI). Edge Al en-
ables machine learning models to run directly on edge devices such as sensors, smartphones, industrial robots, and
autonomous vehicles. This means decisions can be made instantly without needing a round trip to the cloud. For ex-
ample, in autonomous vehicles, split-second decisions related to obstacle avoidance or braking must occur in real-time
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Edge Computing Trends:
1. Real-Time Data Processing
eEdge computing processes data close to the source (like IoT sensors or smart devices), reducing latency.
oThis allows faster decision-making, which is critical in time-sensitive applications like autonomous vehicles, indus-
trial automation, and remote surgery.
2. Edge AI (Artificial Intelligence at the Edge)
oAl models are now being deployed directly on edge devices.
eEnables local inference without sending data to the cloud.
eUse cases include facial recognition in surveillance cameras, smart assistants, and industrial defect detection.
3. Integration with 5G Networks
¢5G provides high-speed, low-latency connectivity that enhances edge performance.
eCombines with edge computing to enable advanced use cases like:
eReal-time augmented reality (AR) and virtual reality (VR),
eRemote-controlled robotics,
eTelemedicine and smart ambulances.
4. Rise of Distributed Edge Infrastructure
eMajor cloud providers (AWS, Azure, Google Cloud) are extending services to the edge.
eSolutions like AWS Greengrass and Azure Stack Edge let developers manage edge apps like cloud apps.
eTelecom operators are building Multi-Access Edge Computing (MEC) platforms within their networks.
5. Security and Privacy Enhancements
eEdge computing shifts data processing away from centralized servers, introducing new security challenges.
eEmerging solutions include:
eZero-trust security models,
eHardware-based security (TPMs, secure boot),
eBlockchain for edge data verification,
e[ ocal encryption to protect data in transit and at rest.
6. Containerization and Edge-Native Software

eEdge deployments increasingly use lightweight containers and microservices for scalability.
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eTools like Docker and Kubernetes are adapted for the edge.

eSupports easier deployment, orchestration, and updates across thousands of devices.
7. Micro Data Centers and Compact Edge Nodes

eMicro data centers are being deployed in local areas for latency-sensitive applications.
eEdge nodes can now handle workloads previously managed by large cloud servers.

eUsed in locations like warehouses, hospitals, factories, or even vehicles.
Challenges of Edge Computing

1.Security Risks: Edge devices are distributed and often deployed in unsecured locations, making them vulnerable
to physical tampering, hacking, and data breaches.

2.Device Management: Managing, updating, and maintaining software on thousands of edge devices is complex,
especially in environments with limited connectivity.

3.Data Consistency and Synchronization: Ensuring that data across edge and cloud systems remains consistent
and synchronized can be challenging, particularly when devices operate offline or intermittently.

4. Hardware Limitations: Edge devices typically have less processing power, memory, and storage than cloud
servers, which limits the complexity of workloads they can handle.

5.Standardization Gaps: There is a lack of unified standards and protocols across vendors, which creates interop-
erability issues between devices, platforms, and networks.

6.High Deployment Costs: Initial investment in edge infrastructure, especially when deploying in rural or remote
areas, can be high due to the need for rugged hardware and localized support.

Applications of Edge Computing
1. Autonomous Vehicles

eWhat it does: Edge computing enables real-time processing of sensor data (from cameras, LIDAR, radar) within
the vehicle itself.

eWhy it matters: Decisions like braking, lane changes, or obstacle avoidance must happen in milliseconds. Send-
ing this data to the cloud and waiting for a response is too slow and dangerous.

eExample: Tesla and Waymo use edge-based Al models for real-time navigation and control
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2. Smart Cities

eWhat it does: Smart traffic lights, surveillance systems, and environmental sensors use edge computing to analyze
data locally.

eWhy it matters: Reduces latency in managing traffic flows, detecting crimes, or monitoring pollution levels.
eExample: Traffic cameras detect congestion and adjust light timings automatically.

Benefits of Edge Computing

1.Ultra-Low Latency: By processing data locally, edge computing drastically reduces latency, making it ideal for
real-time applications like autonomous vehicles, gaming, and robotics.

2.Bandwidth Optimization: Only important or processed data is sent to the cloud, reducing the load on networks
and saving bandwidth costs.

3.Improved Reliability: Edge systems can continue functioning even if the central cloud is unavailable, ensuring
continuous operations in critical scenarios.

4.Data Privacy: Sensitive information can be processed locally without ever leaving the device, aiding in compli-
ance with privacy regulations like GDPR or HIPAA.

5.Scalability: Edge architecture enables organizations to scale their applications across diverse geographic locations
without overloading centralized infrastructure.

6.Custom Solutions: Edge enables industry-specific, localized solutions tailored to business needs—Ilike smart man-
ufacturing systems, precision agriculture, and real-time logistics tracking.

Conclusion

Edge computing is not just an emerging technology—it's becoming a fundamental pillar of modern IT and digital
infrastructure. By moving computation closer to where data is generated, it enables faster response times, greater ef-
ficiency, and increased data security. While challenges like device management, security, and standardization still
exist, the benefits outweigh the barriers, especially as the ecosystem matures. With trends like Edge Al, 5G integra-
tion, and federated learning driving adoption, edge computing will continue to transform industries by delivering
intelligent, low-latency, and highly localized services at scale. As organizations seek to build smarter, faster, and
more resilient systems, the edge will be at the forefront of innovation.

One of its key advantages lies in enhanced data security and privacy, as sensitive information can be processed
locally without needing to transmit it to distant cloud servers. This approach not only minimizes exposure to cyber
threats but also supports regulatory compliance with data protection laws.

However, edge computing does face several challenges, including device management complexity, security vul-
nerabilities at distributed nodes, and the lack of universal standards for interoperability. Despite these hurdles,
ongoing innovation—driven by Edge Al, 5G networks, and federated learning.
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