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Abstract: Routers serve as the backbone of network connectivity, playing a crucial role in enhancing the quality of network 

connections and delivering improved services to users. As cloud computing technology advances, virtual networks have become 

increasingly widespread, drawing significant attention to the mechanisms that manage virtual network routing. Despite these 

developments, the routing switching technology in China lags behind international standards, resulting in less than optimal user 

experiences. This paper explores the fundamental characteristics of computer routing, its current applications, and future 

development plans. The aim is to foster a better understanding and recognition of computer virtual routing systems. 
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1. Introduction 

In conventional networking environments, centralizing the 

management and configuration of switching devices has 

always been a challenging task, often requiring manual 

interventions. This complexity is compounded by the limited 

number of applications designed for managing virtual 

networks, necessitating the creation of specialized virtual 

network management systems. Traditional network devices 

and data planes are tightly coupled, which complicates the 

global display and monitoring of network topology. The 

diversity in network devices also means that different APIs 

are needed for application development, which hampers 

innovation in network applications. Routing technology 

stands as a critical component in the realm of computer 

networking and interconnection. It is essential for students 

and professionals to grasp both the theoretical principles and 

practical applications of routing technology. Designing 

experiments and facilitating communication between 

various network nodes help in understanding network layer 

routing from both theoretical and practical perspectives. 

Traditionally, networks have been focused on providing 

North-South traffic services, which deal with external 

network communications. However, with the rise of cloud 

computing, there is a growing emphasis on East-West traffic 

services, which offer enhanced data and application support. 

As computer technology evolves, the functions of virtual 

networks are increasingly linked with computer routing 

capabilities. In virtual network environments, routing 

technology enables real-time connections to local networks, 

facilitating data transmission and routing path selection. 

Given the growing popularity of virtual networks, the study 

of routing switching mechanisms has become a significant 

research area. 

2. Introduction to Computer Routing Switching 

2.1. Computer Router Technology 

Routing technology is fundamental to computer networks, 

allowing for global connectivity and real-time data 

processing. This technology includes both routing 

mechanisms and mainstream router protocols. Routing is 

central to network communication as it connects devices 

across different networks or segments. Through routing, data 

is transferred from the source segment to the destination. 

Routers also identify and manage transmission anomalies by 

returning erroneous data to the source and discarding 

defective data packages, which aids in subsequent 

processing. Mainstream router protocols encompass 

standard and advanced password authentication 

technologies. These protocols require users to log in with a 

password to access the network, and advanced 

authentication methods enhance security by protecting user 

data from unauthorized access. As data analysis and usage 

become more critical, the security of routing mechanisms is 

increasingly essential for maintaining the efficiency and 

reliability of network services. 

2.2. Routing Algorithms 

Routing algorithms are categorized into dynamic routing 

algorithms and link state algorithms. At the core of these 

algorithms is the vector algorithm, which determines the 

most optimal path by analyzing and evaluating routes. 

Routers periodically exchange routing tables, which serve as 
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indices for exchanging routing data. The link state 

algorithm, also known as the shortest path first algorithm, 

maintains a detailed network state database and updates it 

using a priority-based shortest path approach. 

2.3. Routing Protocol 

As virtual network applications become more prevalent, the 

demand for network bandwidth to handle dynamic routing 

changes will continue to grow. Routing protocols segment 

the Internet into several smaller units known as Autonomous 

Systems (AS). Each AS has specific numbers and routing 

strategies, which enhance network usability and 

convenience. These protocols are crucial for managing 

network resources and ensuring efficient network operation. 

3. Computer Virtual Network Switching Mechanism 

3.1. Cloud Network Topology 

Traditional network designs primarily focus on North-South 

traffic services through hierarchical aggregation, which 

emphasizes external node services. In contrast, cloud 

network architectures prioritize East-West traffic services to 

support data center needs and micro-service applications. 

Virtualized computing nodes in cloud environments offer a 

more flexible network model. To accommodate the dynamic 

migration and scheduling of virtual computing nodes, 

various protocols for virtualized network access are 

employed, with VXLAN being the most widely used. 

VXLAN creates a virtual two-tier broadcast domain through 

multicast and constructs virtual channels using unicast 

combined with ARP. This setup closely mimics current 

Ethernet characteristics. When multiple virtual networks 

require communication, a virtual routing channel is 

established between them, generating a typical virtual 

network communication topology. 

 

 

Figure 1:  Network topology in test-bed network 

environment 

 

3.2. Route Selection Under Traditional Protocol 

In virtual networks, routing switching technologies like 

OSPF (Open Shortest Path First) interconnect routing nodes. 

The theoretical simulation of routing data helps in 

determining the vertex set of the shortest path within a 

weighted digraph model. Initially, a single source point is 

added to a set, and vertices are incrementally added until all 

vertices are included. The process also involves optimizing 

the shortest path lengths by ensuring that each vertex has a 

corresponding distance, thus enhancing the efficiency of 

routing switching. 

3.3. OSPF Routing After VXLAN Link Overhead 

Aggregation 

In today's advanced network architectures, fine-tuning 

routing protocols for virtualized environments is essential to 

ensure efficient and reliable network operations. One such 

optimization involves integrating the Open Shortest Path 

First (OSPF) routing protocol with Virtual Extensible LAN 

(VXLAN) while managing the associated link overhead 

from VXLAN aggregation. This section examines how 

OSPF routing interacts with VXLAN, focusing on handling 

link overhead and strategies for enhancing routing 

efficiency. 

Open Shortest Path First (OSPF) is a prominent interior 

gateway protocol (IGP) that uses a link-state routing 

algorithm to determine the optimal paths for data packets 

within an IP network. It constructs a detailed network 

topology map, which aids in making precise routing 

decisions. 

 

Figure 2: OSPF 

 
Virtual Extensible LAN (VXLAN) is a network 

virtualization technique designed to overcome the scalability 

constraints of traditional VLANs. VXLAN encapsulates 

Ethernet frames within UDP packets to form a virtual 

overlay network that operates over existing physical 

infrastructure. This approach supports numerous logical 

networks and enhances network isolation and segmentation. 
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Figure 3: VXLAN 

 

 Issues with VXLAN Link Overhead 

Link Overhead refers to the additional data transmitted 

alongside the main payload to facilitate encapsulation and 

tunneling of packets. For VXLAN, this includes the extra 

headers added to Ethernet frames. This overhead can affect 

network performance by increasing the volume of data that 

needs processing and transmission. 

Increased Packet Size: VXLAN headers expand packet size, 

potentially leading to extra processing needs and packet 

fragmentation. 

Processing Overhead: The need for encapsulating and 

decapsulating packets introduces additional processing tasks 

for network devices, which can impact overall performance. 

Integrating OSPF with VXLAN 

OSPF Routing in VXLAN Contexts: When using OSPF 

with VXLAN, the routing protocol must address the 

complexities introduced by the VXLAN overlay. Key 

considerations include: 

Link State Advertisements (LSAs): OSPF routers use LSAs 

to update their view of the network topology. In a VXLAN 

setup, these LSAs must accurately represent the virtual 

network, including the additional VXLAN overhead. 

Path Selection: OSPF's routing decisions must account for 

VXLAN overhead. This involves ensuring that routing 

tables reflect the additional data from VXLAN packets and 

optimizing routes to reduce the impact of this overhead. 

Strategies for Optimizing OSPF Routing with VXLAN 

Managing Overhead Efficiently: To mitigate VXLAN 

overhead, network administrators can apply several 

techniques: 

Header Compression: Utilize header compression to 

reduce the size of encapsulation headers. 

Path MTU Discovery: Implement Path Maximum 

Transmission Unit (MTU) discovery to prevent 

fragmentation due to larger packet sizes. 

Optimizing OSPF Configuration: Adjusting OSPF settings 

to better handle VXLAN environments includes: 

Adjusting OSPF Cost Metrics: Update the cost metrics for 

OSPF routes to account for VXLAN overhead, enabling 

more accurate routing decisions. 

Load Balancing: Use OSPF’s load balancing features to 

evenly distribute traffic across multiple paths, reducing the 

overhead impact on individual routes. 

Aggregation and Simplification: Aggregating VXLAN links 

and simplifying network topology can enhance overhead 

management: 

Link Aggregation: Combine multiple VXLAN links into a 

single logical link to reduce the number of encapsulated 

packets and streamline routing. 

Hierarchical Design: Employ a hierarchical network design 

to simplify VXLAN overlays and improve routing 

efficiency. 

This paper investigates integrating VXLAN virtual path 

lengths into OSPF routing. By determining relevant cost 

values, it is possible to identify adaptable paths within 

virtual networks. Analyzing routing data throughout the 

process allows for accurate path identification in the 

physical network, as depicted in the provided figures. 

 

 

Figure 4 VXLAN virtual path lengths into OSPF routing 

 
3.4. Dynamic Rerouting Switching Mechanism 

Dynamic rerouting involves various components such as the 

QM algorithm, input and output scheduling, and 

performance analysis. The routing and switching system 

operates on an N × N scale. The virtual network's data 

transmission function is achieved through the construction 

of a switch unit with buffer crossover technology. To prevent 
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data transmission blocks, multiple queues are used to group 

output ports. Assuming fixed-length packets arrive at each 

input port, the queues are designed to transmit data at a 

consistent rate. 

4. The Development Prospect of Computer Network 

Routing and Switching Technology 

As we progress further into an era characterized by rapid 

digital transformation and the expansive growth of cloud 

computing, the evolution of computer network routing and 

switching technology gains unprecedented importance.  

This advancement is essential to meet the increasing 

demands for enhanced network performance, security, and 

operational efficiency. The sections below explore the 

promising future of these technologies, highlighting their 

potential for innovation and improvement in network 

management and operation. 

4.1. Adopting Multiple Routing Protocols 

One of the major trends in network routing and switching 

technology is the incorporation and utilization of various 

routing protocols. As cloud computing and virtual network 

technologies advance, the need to adopt a range of protocols 

becomes evident to manage the complexities and demands 

of modern networks effectively. 

Enhanced Network Management: Implementing multiple 

routing protocols allows for more versatile and efficient 

network management. By supporting an array of protocols, 

network administrators can customize routing strategies to 

better fit specific network requirements and scenarios. This 

flexibility aids in optimizing network performance, ensuring 

effective management of diverse traffic types, and making 

optimal use of network resources. 

Improved Scalability: With the growth of cloud services and 

virtual environments, networks must be capable of dynamic 

scaling to handle varying demands. Supporting multiple 

protocols enables more effective scaling, providing solutions 

to manage increased traffic and complex routing needs. This 

scalability is crucial for maintaining consistent performance 

in large-scale cloud applications. 

Advanced Routing Techniques: The adoption of various 

protocols also encourages the development of advanced 

routing techniques such as Software-Defined Networking 

(SDN) and Network Function Virtualization (NFV). These 

innovations enhance the ability to manage and optimize 

network resources, resulting in more agile and responsive 

network environments. 

 

4.2. Innovations in Router and Switch Configuration 

The configuration of routers and switches is evolving 

significantly to meet demands for better performance, 

management, and flexibility. Key advancements in this area 

include: 

Dynamic Configuration: Traditional static IP 

configurations are increasingly being replaced by dynamic 

configurations that adapt to shifting network conditions. 

Protocols like Border Gateway Protocol (BGP) and Open 

Shortest Path First (OSPF) support real-time adjustments in 

routing paths, which improves network reliability and 

performance. This adaptability is essential for managing the 

rapid changes typical in cloud and virtual environments. 

Enhanced Data Processing: Modern configurations for 

routers and switches are designed to handle larger volumes 

of data more efficiently. Advances in both hardware and 

software enable faster data processing and transmission, 

which reduces latency and enhances overall network 

performance. Techniques such as packet buffering and 

intelligent load balancing contribute to smoother data flows 

and improved network stability. 

Strengthened Security Measures: As network complexity 

increases, robust security measures become more critical. 

Advanced router configurations now include enhanced 

security features such as Intrusion Detection Systems (IDS), 

integrated firewalls, and encryption technologies. These 

measures help protect against potential threats and 

vulnerabilities, ensuring data security and maintaining 

network integrity. 

Automation and Orchestration: The use of automation 

and orchestration tools is transforming router and witch 

management. Automation helps streamline routine tasks and 

minimize human error, while orchestration tools facilitate 

comprehensive management of network resources across 

multiple devices and platforms. This approach boosts 

operational efficiency and improves network administration. 

4.3. Emerging Trends and Innovations 

Several emerging trends and innovations are poised to 

influence the future of computer network routing and 

switching technology: 

Artificial Intelligence (AI) and Machine Learning: AI and 

machine learning technologies are becoming integral to 

network management. These technologies support predictive 

analytics, anomaly detection, and automated decision-

making, fostering more intelligent and adaptive network 

environments. AI-driven routing can optimize traffic flows 
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and improve network performance by analyzing patterns and 

making real-time adjustments. 

5G and Beyond: The advent of 5G networks and future 

wireless technologies promises further advancements in 

routing and switching. These technologies are expected to 

deliver higher speeds, reduced latency, and increased 

network capacity. Consequently, routing and switching 

systems will need to evolve to meet the new demands and 

support the advanced capabilities of 5G and future 

technologies. 

Edge Computing: The rise of edge computing introduces 

both challenges and opportunities for network routing and 

switching. Edge computing involves processing data closer 

to its source, requiring efficient routing and switching 

mechanisms to handle increased data traffic at the network's 

edge. This shift will drive advancements in network 

architecture and configuration to accommodate edge 

computing needs. 

Quantum Networking: Though still in its nascent stages, 

quantum networking has the potential to revolutionize 

network routing and switching. Quantum technologies offer 

unparalleled security and computational power, which could 

lead to new routing protocols and switching mechanisms 

based on quantum principles. Continued research and 

development in this field could pave the way for next-

generation networking solutions. 

5. Conclusion 

The future of computer network routing and switching 

technology is promising and holds considerable potential for 

advancement. Key factors driving this progress include the 

adoption of various routing protocols, enhancements in 

router and switch configurations, and the exploration of 

emerging technologies. As the demands on networks grow 

and evolve, these advancements will be essential in 

achieving efficient, secure, and scalable network 

infrastructures. The continuous development in network 

technology will address the increasing needs of digital and 

cloud-based applications, fostering a more interconnected 

and intelligent global network. 
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