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Abstract: This research focuses on modern enterprise networking technologies and the transition from traditional MPLS-

based networks to SD-WAN and cloud-based networking systems. The study covers routing protocols such as OSPF, 

BGP, and RIP, routing ring topology, network security, and AI-based automation. Network simulations and testing were 

performed using tools like Cisco Packet Tracer, GNS3, EVE-NG, and Wireshark to analyze latency, packet loss, failover 

time, and routing performance. The results show that SD-WAN and modern networking technologies provide better 

scalability, security, faster convergence, improved bandwidth utilization, and enhanced cloud connectivity compared to 

traditional networks. The research also highlights the growing role of AI and automation in future enterprise networking. 
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INTRODUCTION AND OBJECTIVES OF RESEARCH 

 

This research focuses on understanding modern enterprise networking technologies and the evolution from traditional 

WAN architectures to intelligent software-defined networking systems. The study examines SD-WAN, routing protocols, 

routing rings, cloud networking, and AI-based automation.  

 

Modern organizations require highly scalable, secure, and reliable network infrastructures capable of supporting cloud 

applications, remote users, IoT devices, and hybrid data centers. Traditional networking systems are often expensive and 

difficult to manage, whereas modern SD-WAN solutions provide centralized control, dynamic path selection, and 

improved bandwidth optimization.  

 

Objectives: 

• Compare traditional MPLS networks with SD-WAN.  

• Analyze routing protocols such as OSPF, RIP, and BGP.  

• Study routing ring topology and redundancy.  

• Evaluate failover time, latency, and packet loss.  

• Explore AI-driven networking and automation technologies.  

 

LITERATURE REVIEW 

 

Several researchers have studied SD-WAN technologies, cloud networking, and enterprise routing systems. Existing 

research highlights the benefits of centralized management and overlay-based architectures but lacks large-scale testing 

under real enterprise conditions.  

 

Research gaps remain in areas such as:  

• AI-driven path optimization  

• Dynamic policy translation  

• Real-time failover analysis  

• Security in multi-cloud overlays  

• Automated remediation systems  

 

Most studies focus on isolated components rather than complete enterprise network ecosystems. 

 

DATA COLLECTION 

 

Network simulation and emulation tools such as Cisco Packet Tracer, GNS3, EVE-NG, and Cisco CML were used for 

topology creation and protocol testing.  

 

https://ijarcce.com/
https://ijarcce.com/


ISSN (O) 2278-1021, ISSN (P) 2319-5940 IJARCCE 

International Journal of Advanced Research in Computer and Communication Engineering 

Impact Factor 8.471Peer-reviewed & Refereed journalVol. 15, Issue 5, May 2026 

DOI:  10.17148/IJARCCE.2026.155110 

© IJARCCE                This work is licensed under a Creative Commons Attribution 4.0 International License                 851 

Data was collected using:  

• Wireshark packet captures  

• NetFlow and sFlow analytics  

• Traffic generators (TRex, Ostinato)  

• Cloud monitoring systems  

• SD-WAN telemetry analytics  

 

Metrics analyzed included latency, jitter, packet loss, convergence time, and failover performance. 

 

ACTUAL WORK DONE 

 

Enterprise topologies were simulated using routing rings, SD-WAN overlays, VLAN segmentation, and dynamic routing 

protocols.  

 

Activities performed:  

• Configured OSPF and BGP routing policies  

• Created SD-WAN overlay tunnels  

• Implemented VLAN segmentation  

• Applied ACL and firewall security policies  

• Conducted failover and redundancy testing  

• Analyzed packet-level routing behavior using Wireshark  

 

RESULTS AND ANALYSIS 

 

The study demonstrated that SD-WAN significantly improves network agility and failover speed compared to traditional 

MPLS systems.  

 

Results observed:  

• Lower latency  

• Reduced packet loss  

• Better bandwidth utilization  

• Faster route convergence  

• Improved security segmentation  

• Enhanced cloud connectivity  

 

Routing ring topology successfully maintained communication during link failures by rerouting traffic  

through alternate paths.  

 

TRADITIONAL NETWORKING TECHNOLOGIES 

 

Traditional enterprise networking depended on static routing, MPLS circuits, hardware-based WAN optimization, and 

manual configurations.  

 

Limitations: 

• High operational cost  

• Limited scalability  

• Slower convergence  

• Poor cloud integration  

• Hardware dependency  

 

MODERN NETWORKING TECHNOLOGIES 

 

Modern networking uses SD-WAN, cloud-native networking, automation, AI-driven analytics, and centralized 

controllers.  

 

Advantages: 

• Dynamic path selection  

• Multi-cloud integration  
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• AI-assisted monitoring  

• Application-aware routing  

• Improved scalability  

• Zero-touch provisioning  

 

ROUTING PROTOCOLS (OSPF, BGP, RIP) 

 

OSPF is a link-state routing protocol designed for fast convergence and enterprise scalability.  

 

BGP is used for internet backbone routing and inter-domain communication.  

 

RIP is an older distance-vector protocol with slower convergence and limited scalability.  

 

OSPF Advantages:  

• Fast convergence  

• Hierarchical areas  

• Better scalability  

 

BGP Advantages: 

• Internet-scale routing  

• Traffic engineering  

• ISP interconnectivity  

 

SD-WAN ARCHITECTURE 

 

SD-WAN separates the control plane from the data plane and uses centralized orchestration for policy  

management. 

 

Key components:  

• SD-WAN Controller  

• WAN Edge Routers  

• Overlay Tunnels  

• Cloud Gateways  

• Application-aware Routing  

 

SD-WAN improves network resilience and reduces operational costs.  

 

ROUTING RING TOPOLOGY 

 

Routing ring topology improves redundancy and reliability in enterprise and industrial environments.   

Traffic automatically reroutes when a failure occurs.  

Benefits: 

• High availability  

• Faster recovery  

• Better load balancing  

• Reduced downtime  

 

SECURITY IN ENTERPRISE NETWORKS 

 

Modern security mechanisms include Zero Trust Network Architecture (ZTNA), IPSec tunnels, micro-segmentation, 

intrusion prevention systems, and AI-driven threat analytics.  

 

Security systems protect enterprise networks from:  

• Unauthorized access  

• Malware attacks  

• Data leakage  

• DDoS attacks  
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AI AND AUTOMATION IN NETWORKING 

 

AI-driven networking enables predictive analytics, automated troubleshooting, intent-based networking, and self-healing 

systems. 

 

Automation technologies reduce manual configuration errors and improve operational efficiency.  

 

Future enterprise networks will depend heavily on machine learning and autonomous operations.  

 

FUTURE SCOPE AND LIMITATIONS 

 

Future networking research can focus on:  

• AI-based autonomous routing  

• 6G communication systems  

• Quantum-safe encryption  

• Multi-cloud orchestration  

• Edge computing  

• Self-healing enterprise networks  

 

Limitations: 

• Simulated environments cannot fully replicate production traffic.  

• Hardware-level performance testing was limited.  

 

LIST OF FIGURES 

 

Figure 1: Traditional Networking Technology Usage 

Figure 2: Modern Networking Technology Adoption 

Figure 3: Enterprise Security Distribution 

Figure 4: SD-WAN Architecture Efficiency 

 

Technology Comparison Charts 

 

The following pie charts represent the distribution and adoption of traditional and modern networking technologies. 
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CONCLUSION 

 

Modern enterprise networking technologies provide better scalability, security, automation, and performance compared 

to traditional networking systems. SD-WAN, AI-driven analytics, routing automation, and cloud integration are 

transforming enterprise infrastructures into intelligent, self-healing, and highly resilient networks.  

 

Future networking systems will continue evolving toward autonomous operations, predictive analytics, and highly secure 

multi-cloud environments.  
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