
Journal of Global Research in Computer Sciences                                e-ISSN: 2229-371X 
 
 

GRCS| Volume 16 | Issue 4 |December, 2025                                                                                                            16 

 

 

 

 

Edge Computing Architectures for Real-Time Data Processing 

and Low-Latency Applications  

Jonathan Mitchell* 

Department of Information Systems and Analytics, Global Academy of Technology and Research, 

Wellington, Wellington Region, New Zealand 

 

 

Commentary Article 

 

 

Received: 18-Nov-2025, 

Manuscript No. GRCS-25-190125; 

Editor assigned: 20-Nov-2025, 

PreQC No. GRCS-25-190125 (PQ); 

Reviewed: 05-Dec-2025, QC No.   

GRCS-25-190125; Revised: 12-

Dec-2025, Manuscript No. GRCS-

25-190125 (R); Published: 19-Dec-

2025, DOI: 10.4172/2229-

371X.16.4.008 

*For Correspondence: Jonathan 

Mitchell, Department of 

Information Systems and Analytics, 

Global Academy of Technology and 

Research, Wellington, Wellington 

Region, New Zealand 

E-mail: 

jonathan.mitchell@gatr.edu.nz 

Citation: Mitchell J. Edge 

Computing Architectures for Real-

Time Data Processing and Low-

Latency Applications. J Glob Res 

Comput Sci.2025;16:008. 
 

Copyright: © 2025 Mitchell J. 

This is an open-access article 

distributed under the terms of the 

Creative Commons Attribution 

License, which permits unrestricted 

use, distribution and reproduction 

 

 
 

ABOVE THE STUDY 

 

The exponential growth of connected devices, Internet of Things (IoT) 

ecosystems, and data-intensive applications has created new challenges for 

traditional cloud computing infrastructures [1]. As vast amounts of data are 

generated at the network edge, transmitting all information to centralized cloud 

servers for processing can introduce delays, increase bandwidth consumption, 

and reduce system responsiveness. Edge computing has emerged as a powerful 

solution to these challenges by enabling data processing closer to the source of 

generation. This architectural approach supports real-time decision-making, 

reduces latency, and enhances the performance of modern digital systems [2]. 

Edge computing refers to a distributed computing model in which data 

processing and analysis occur near the devices that generate the data rather 

than relying exclusively on centralized data centers [3]. By placing computational 

resources at the network edge, organizations can significantly reduce the time 

required for data transmission and processing. This capability is particularly 

important for applications that demand immediate responses, such as 

autonomous vehicles, industrial automation, healthcare monitoring systems, 

and smart city infrastructures. 

One of the primary advantages of edge computing is its ability to minimize 

latency. In traditional cloud environments, data must travel from end devices to 

distant servers and back before decisions can be made [4]. While this process 

may be acceptable for some applications, it can create unacceptable delays in 

mission-critical systems. Edge computing eliminates much of this delay by 

processing information locally, enabling near-instantaneous responses. For 

example, autonomous vehicles require rapid analysis of sensor data to make 

safe driving decisions within milliseconds, making low-latency computing 

essential [5]. 

 

The growing adoption of IoT technologies has further accelerated the need for 

edge computing architectures. Billions of connected devices continuously 
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Edge computing reduces network congestion by filtering, analyzing, and processing data locally before sending only 

relevant information to central systems. This approach optimizes bandwidth utilization and improves overall network 

efficiency. 

 

Industrial sectors have become major beneficiaries of edge computing technologies. In manufacturing environments, 

edge-enabled sensors and controllers can monitor equipment performance in real time and support predictive 

maintenance strategies [7]. By detecting anomalies and potential failures early, organizations can minimize downtime, 

improve productivity, and reduce operational costs. Similar benefits are observed in energy management, 

transportation systems, and logistics operations where real-time insights are critical for efficient decision-making. 

 

Healthcare applications represent another important area of edge computing adoption. Wearable devices, remote 

monitoring systems, and connected medical equipment generate continuous streams of patient data [8]. Edge 

computing allows healthcare providers to process critical information locally and respond rapidly to medical 

emergencies. This capability enhances patient care while reducing reliance on constant cloud connectivity. 

 

Recent technological advancements have strengthened the capabilities of edge computing architectures. The 

deployment of fifth-generation (5G) communication networks provides faster connectivity, greater bandwidth, and lower 

latency, enabling more sophisticated edge applications [9]. Artificial intelligence and machine learning algorithms are 

increasingly being integrated into edge devices, allowing systems to perform advanced analytics and autonomous 

decision-making without requiring continuous cloud interaction. 

 

Security and privacy are also important considerations in edge computing environments. Processing sensitive 

information locally can reduce the risks associated with transmitting large amounts of data across networks. However, 

distributed architectures introduce new security challenges that require robust authentication, encryption, and device 

management mechanisms. Effective cybersecurity strategies are essential to ensure the reliability and trustworthiness 

of edge systems [10]. 

 

Despite its advantages, edge computing faces challenges related to infrastructure complexity, interoperability, resource 

management, and standardization. Organizations must carefully design and maintain distributed systems to maximize 

performance and reliability. Continued innovation in hardware, software, and networking technologies will be necessary 

to overcome these limitations. 

 

In conclusion, edge computing architectures are transforming modern digital ecosystems by enabling real-time data 

processing and supporting low-latency applications. As IoT adoption, artificial intelligence, and 5G connectivity continue 

to expand, edge computing will play an increasingly critical role in delivering responsive, efficient, and intelligent 

services. Its ability to process data closer to the source positions it as a key technology for the future of computing and 

digital transformation. 
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