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Abstract: Since IT permits the establishment of a unique virtual network (VN) on a common physical infrastructure, network 

virtualization technology research and application have gained popularity in the communication industry in recent years. A proposal has 

been put out to virtualize wireless networks with the explicit intention of improving the future of the Internet. In order to establish 

segregation among slices of wireless networks, Bilateral auction-based resource allocation is established., considering that virtual 

network mapping algorithms are efficient and necessary for the building of virtual networks on the SN using these technologies (VNE). 

Presently, the consensus among industry experts is that network virtualization technology is a viable remedy for the limited architecture 

of the Internet. Presently, the consensus among industry experts is that network virtualization technology is a viable remedy for the 

limited architecture of the Internet. 

As a result of the scarcity of fundamental technological investigations concerning wireless access network virtualization and the 

preponderance of current research in this domain being devoted to cable network virtualization, which is predominantly linked to the 

backbone and network of data centres, wireless network virtualization has become a focal point of academic and industrial research. This 

initiative aims to expedite the development of wireless skills in order to foster innovation and meet the ever-changing needs of the 

industry. However, there has been no effort to implement the dynamic resource allocation technique for resource sharing in virtualized 

wireless networks. Present strategies for allocating resources on local and global virtual networks are examined and summarised in this 

study. The analysis of the topology properties of physical and virtual networks is conducted using the centrality theory of social and 

complex networks. Additionally, this study proposes two efficient methods for resource allocation in wireless and cross-domain virtual 

networks and develops two models for such networks. 

Keywords: Wireless Virtual Network, Resource Sharing Dynamic Algorithm, Resource Allocation, Virtualization, Wireless 

Communication, Network Optimization, Shared Resources, Dynamic Resource Management, Mobile Computing. 

1. Introduction 

Quality of service (QoS) is significantly impacted by the 

network service requests made by end users due to the 

prevalence of cloud computing and data centres [1]. As a 

result of the growing demand, the development of 

network topologies toward utilisation has accelerated. 

ISPs are obligated to cater to the specific requirements of 

their clientele and so encourage use [2–4]. Visualization 

technology is a prominent area of scientific focus and 

considerable interest. Virtualization technology presents 

a novel prospect for enhancing resource utilisation by the 

creation of virtual iterations of matching resources (e.g., 

servers for network infrastructure) in order to make use 

of critical resources. Its objective is to surmount the 

challenges associated with the ongoing evolution of the 

Internet's architecture. In order to allow ISPs to satisfy 

the demands of their consumers, virtualization conceals 

the complexity of the underlying network elements via 

the use of an abstraction. Assigning and partitioning 

physical infrastructure resources into blocks is the duty 

of the equipment provider (InP) in the context of network 

virtualization. Dynamic leasing of infrastructure from 

InP is the primary responsibility of SP. Different service 

networks function independently while using identical 

resources throughout the virtualization process, which 

involves the separation of resource blocks. Wireless 

sensor technology, in conjunction with visualisation 

technology, has the potential to significantly enhance the 

quality of network visualisation. 

Intelligent devices, including the implementation of a 

wider range of capabilities, have been inspired by the 

user's equipment preferences and possess lightning-fast 

adaptation, as current network technology has advanced, 

revealing the superior potential of wireless 

communication technology. Despite the promising future 

of wireless communications networks, there are ongoing 

obstacles and issues that require attention and resolution. 

These include, but are not limited to, determining the 

most effective access networks and users and enhancing 

the operational efficiency of various wireless network 

technologies. In order to tackle this issue, proponents 

have suggested wireless network virtualization as a 

remedy, in addition to the identification of innovative 

and efficient ideas such as face isolation between distinct 
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structures, which aim to enhance network utilisation and 

user accessibility. Depending on the requirements of the 

IoT (Internet of Things), 5G communication 

technologies may provide pervasive connection.  

More and more developing technologies have emerged as 

a result of the swift advancements in contemporary 

communication. Emerging technologies' incompatibility 

with the present system architecture is one of the 

drawbacks of the existing internet. The future evolution 

of the network is significantly impacted by these flaws. 

Future network design has been settled from a disputed 

aspect as a consequence of the progressive development 

of wireless network virtualization technologies. In 

addition, wireless network virtualization technology has 

greatly aided the fossilisation of networks, leading to 

more fruitful effects. Wireless network virtualization, 

although having been a crucial theoretical aid in network 

growth for decades, continues to encounter a number of 

difficulties and problems in practise, including inefficient 

resource allocation, network management concerns, and 

the assurance of system security. These obstacles include 

ensuring isolation between virtual networks, optimising 

resource allocation, and conducting effective resource 

management. Multiple virtual networks may coexist 

inside a physical network in wireless network 

virtualization, provided that adequate allocation of 

network resources is possible. Physical resources, 

including power infrastructure and spectrum resources, 

are abundant in situations that use wireless network 

virtualization. Moreover, chain-to-chain repercussions 

will occur, and transmission across the channel between 

networks would be erratic. Wireless network 

virtualization presents a challenge in the allocation of the 

aforementioned physical resources. Allocating resources 

for a network in an unstable condition in an effective 

manner is therefore a primary focus of study in wireless 

network virtualization. 

Because virtualization may provide a number of benefits, 

its implementation is required due to the wireless 

network's contribution to the wireless network industry's 

fast expansion. An illustration of this is the potential for 

substantial reductions in operating costs and enhanced 

usage of network resources and capital investment. 

Moreover, service providers may enhance the quality of 

service they provide to customers by using low-entry 

barriers. Resource allocation remains a significant 

obstacle for wireless virtualization, albeit its considerable 

promise. Wireless communication, in particular, is a 

pivotal technology within the Internet of Things (IoT), 

with a vast array of applications spanning from 

intelligent transportation to the city of wisdom. Further, 

the technique of deep learning is a crucial one. 

Optimization of resource allocation, energy economy, 

and spectrum usage in wireless communication systems 

is a promising area of research that will help these 

systems better meet real-world research and application 

needs. 

Following is a list of the contributions made by this study 

in conclusion: 

(1) Provides a thorough evaluation and synopsis of 

the current domestic and international methods for 

allocating virtual network resources. 

(2) A framework for examining the topological 

characteristics of physical and virtual networks is 

suggested: The application of network centrality theory 

to complex and social networks. Models for wireless 

virtual network resource allocation and cross-domain 

virtual network resource allocation are created. 

(3) We provide two effective approaches for 

allocating resources in virtual networks. 

2. Related Works 

Through an extensive body of research, posits the genesis 

of network virtualization. Network virtualization does 

this by separating network services and resources, 

including infrastructure, thereby allowing the 

coexistence of numerous unique virtual networks on a 

single network architecture. Consequently, the network 

distributes its resources in accordance with the variety of 

users. There are wired network research outcomes 

pertaining to network virtualization technologies. While 

wireless networks have to deal with interference, node 

mobility, and security threats, cable networks are similar 

in nature and allow for the sharing of equipment and 

network resources.The assembly of virtual connections 

and virtual nodes was referred to as a virtual network. 

Virtual networks, nonetheless, are not constant. Since a 

result, the virtual network will be more adaptable and 

versatile, as service providers' virtual networks will be 

modified in accordance with the changing requirements 

of customers in order to provide more suitable services. 

Regarding mobile edge computing-based adaptive virtual 

wireless networks, introduced the resource allocation 

challenge. Then, to maximise utility, a cooperative 

resource-sharing method based on multivariable 

networks was introduced. VNS was first developed by 

mobile virtual network operators (MVNO) in order to 

cater to the demands of their clientele.Determining NP-

hard problems is suggested using the intrachip and a 

novel technique known as the heuristic algorithm. 

The resource allocation issue cannot be entirely resolved, 

however, using network virtualization technology alone. 

To optimise system efficiency, the use of diverse learning 

algorithms may mitigate the resource allocation problem, 

the application of auction theory, and the creation of a 

totally distributed approach for determining slice width. 

A novel incentive mechanism based on contract theory to 
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facilitate the provision of services to numerous 

consumers in network virtualization when they model the 

trading processes of various InP and MVNOS. By using 

its wireless attributes, wireless virtualization technology 

consolidates intricate network control operations that 

were previously isolated on hardware devices into a 

single layer for coordination and administration. This 

consolidation aims to optimise the network management 

process. Additionally, hybrid wireless network 

virtualization research is progressing. Virtualization in 

integrated cellular networks, which include 

heterogeneous access technologies, may be achieved by 

the use of OpenFlow, as shown by Wu and Chen [27]. In 

order to accommodate the minimal capacity 

requirements of heterogeneous virtual base station 

demands, this technique dynamically reallocates wireless 

resources subsequent to initial allocation. Online 

embedding algorithms, which are widely used, are 

another kind of network virtualization approach that does 

not need the specification of wireless access technologies 

[28]. In order to handle demands for wireless network 

virtualization and dynamically embedded network 

virtualization in real time, a resource allocation system 

was built. This methodology built on prior research and 

proposals using game theory and the Karnaugh map 

technique. In contrast, a space-time resource allocation 

method was developed to optimise resource usage and 

ensure the wireless network experiment's isolation by 

limiting a pre-established time frame. Alternative 

frameworks that divide networks into several user-

performed, adaptable, and configurable virtual network 

necessities have been proposed by various research 

endeavours. The aforementioned works devote the 

majority of their attention to virtual networks; 

subsequent sections present virtualization technologies. 

Resource integration is an additional method by which 

network virtualization technologies may significantly 

save energy. In addition to employing the correct amount 

of idle physical network connections, the current energy-

efficient VNE algorithm also makes use of a number of 

other methods to cut down on power consumption. 

Furthermore, in order to address the VNE issue, 

researchers use innovative algorithm allocation concepts. 

In order to optimise the financial gains of InP, a novel 

admission control strategy is devised, This relies on the 

conventional idea of retained income. By using this 

approach, only virtual network requests (VNRequests) 

that demonstrate a substantial revenue-to-cost ratio are 

approved. In order to optimise InP income, members of a 

noncooperative game use distinct virtual network 

mapping procedures at varying bandwidth leasing costs. 

A methodology is proposed for the allocation of virtual 

resources, which takes into account the return of queue 

stability and the small unit grid virtual resource 

allocation rationale, given that the SBS virtual is towed 

back into virtual resources. This is in accordance with the 

return mechanism and the virtual resource allocation for 

the return virtual wireless network virtualization 

integration framework. 

3. Wireless Network Virtualization Resource 

Sharing Using a Dynamic Resource Allocation 

Algorithm 

The Reference Architecture for Wire-Based Network 

Virtualization. Guaranteeing effective communication 

transmission and strong isolation, Virtualization of 

wireless networks enables the movement of wireless 

physical devices and wireless network resources to 

virtual resources, hence enhancing their respective 

efficiencies. Mobile users may rely on service requests 

for virtualized network resources, and both parties can 

provide the isolation necessary in real-world settings. 

Given the difficulty of efficiently dividing up MVNO 

resources across SPs, auctions are seen as a viable 

mechanism within the framework of wireless network 

virtualization. It might ensure that those who put the 

highest value on the requested resources really get them. 

The MVNO accepts bids from potential purchasers for 

resource units and then uses those offers to decide who 

wins and at what price. The conceptual framework 

integrates a collection of SPs with an MVNO that has 

power and channel access. The provision of resource 

services for mobile customers necessitates the 

distribution of virtual resources controlled by MVNO 

across the network. Figure 1 illustrates the diagram of 

the wireless network virtualization system paradigm. 

Deep learning operates on the fundamental premise of 

encoding any mapping from input to output using neural 

networks. Stochastic gradient descent is a technique that 

deep learning may specifically use to identify global 

optimum solutions. As a result, deep learning techniques 

are well-suited for the formulation of optimum auction 

issues, particularly in the context of computing resource 

auctions, where the buyer's offer influences the neural 

network's output, which specifies the ultimate winner 

and payment.
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Figure 1: Model of wireless network virtualization. 

So as to determine the maximum income for an MVNO, 

deep learning may be used. Thus, the optimal auction for 

MVNO resource distribution is devised with deep 

learning. By constructing the neural network 

architecture, an exact match for the optimal auction may 

be achieved.  

Model for Dynamic Allocation of Resources 

Prior to enhancing the link utilisation and access rate of 

the virtual network (VN), the data must undergo 

modification at the SLA module to align with the 

requirements of the operational virtual network. To 

characterise the status of each user, we use a discrete-

time Markov open-close process with a "open" 

representation for the active state. The user has a current 

bandwidth need of a, and it is anticipated that this 

requirement will remain constant regardless of the 

number of concurrent users. The condition of closure 

denotes inactivity. In this mode, the user is not 

transmitting any data via packets. 

Pr{Q=a}=1-Pr{Q=0}=∝.                             (1) 

To guarantee total availability, it is necessary to increase 

the likelihood that a user will acquire the available 

bandwidth.Q
n
 

Pr{∑ 𝑄𝑛 ≤ 𝑏𝜔𝑛 }≥1-𝛿                (2) 

Therefore, formula (2) may be modified to represent the 

needed bandwidth capacity.       

∑ 𝑁!𝑁
𝑛=0  /n!(N-n)!(1-∝ )

N-n≥  1-𝛿 ,         (3) 

N is the number of people who have asked to join the 

virtual network. The same approach is used to calculate 

the likelihood that users will be able to use the available 

bandwidth under constrained conditions: 

Pr{∑ 𝑄𝑛 ≤ 𝑏𝜔𝑛 }≥1-𝜖                                      (4) 

The aforementioned formula may be further changed into 

iteration [user activity binomial distribution law] 

    ∑ 𝑁!𝑁
𝑛=0  /n!(N-n)!(1-∝ )

N-n≥  1-∈ ,                          (5 ) 

This necessitates the allocation of a greater bandwidth. 

As a result, the following expression conveys the precise 

bandwidth demands associated with the virtual network 

request: 

b𝜔(l
v
)=max{ b𝜔 

full,
b𝜔lim

}, 

d
(l)

u,v=f(Z
(l)

u,v).                                                                           

(6) 

The computational power of a physical node is 

determined by its central processing unit (CPU). 
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Figure 2: Dynamic resource allocation algorithm diagram 
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Figure 4: Redistribution Analytics  

55 105 155 205 255 305 

Eq
u

al
 D

is
tr

ib
u

ti
o

n
 E

va
lu

ti
o

n
  

The number of SP 

A

B

C



 

International Journal of Intelligent Systems and Applications in Engineering IJISAE, 2024, 12(21s), 2255-2264  |  2260 

The node's potentials. It is a crucial property of a node 

that can be expressed mathematically as follows: 

Rcpu(n
s
)   = cpu(n

s
 )-∑ 𝑐𝑝𝑢(𝑛𝑣)𝑛→𝑛𝑠                                 

(7) 

The node resources of a virtual request network are 

similarly denoted as 

    

AR(n
v
 )=cpu(n

v
) ∑  b𝜔 (l

v
) , 

  B𝜔(p
s
 )=max b𝜔   (l

s
 )-min l

s
   r b𝜔                                      

(8) 

Operators first advocated network function virtualization 

(NFV) in light of the aforementioned findings. Through 

software instals, network functionality is distributed to 

data centre network nodes and end users. By minimising 

network functionalization of the data layer in wired or 

wireless mobile network design, hardware dependence is 

reduced. By abstracting into an almost endless pool of 

accessible resources, Network Function Virtualization 

(NFV) is an open network platform that automates the 

allocation of network resources in response to dynamic 

needs. This kind of distributed innovation is very 

valuable since it provides virtual network services for 

VNS; thus, it has emerged as a revolutionary 

development trend. Programmatically and dynamically 

controlling flows across distinct functional chains is 

critical for the network of the future generation. The 

implementation of per-flow control permits network 

services, which increases returns. The China Mobile 

Communication Group has introduced C-ran, a novel 

dynamic resource allocation algorithm, as a solution to 

the closure and rigidity issues that plague the existing 

mobile network. Connecting the Remote Radiofrequency 

Unit (RRU) and the Base Band Unit (BBU) is a 

distributed network consisting of an antenna and a high-

performance, low-delay optical data transfer system. A 

high-performance CPU and real-time virtualization 

technologies make up the centralised baseband 

processing pool. By decreasing the distance between the 

user and the distant RF module, transmission power is 

decreased without compromising network coverage. This 

method also reduces the amount of energy used by the 

access network and lengthens the time a user may go 

without recharging their terminal. Base station 

virtualization and real-time cloud architecture allow for 

efficient implementation of wireless resource sharing. 

The proportion of virtual network requests that are 

accepted and the money earned by the physical network 

are shown to change over time in Figure 5.
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Figure 5: The percentage of virtual networks that accept requests from physical networks varies over time. 

4. Discussion of the Experiments 

An initial report about the laboratory. Within this 

segment, we assess the performance of the proposed 

TARA approach on maps by modifying the benchmark of 

the dynamic resource allocation algorithm during the 

shortest route selection phase using MATLAB 

simulations. Furthermore, the greedy-principle-based 

basic virtual network mapping technique (G-SP) is used 

to conduct comparative simulation experiments, which 

are primarily validated and assessed using the 

performance indicators described. 

Social welfare and user satisfaction will be used to begin 

the analysis of the experiment: (1) Mean social welfare 

benefits: (2) Resource utilisation: the proportion of 

purchasers who succeed in the auction in relation to the 

overall participation; compute the aggregate social 

welfare by setting the auction procedure at 20. We offer a 

heuristic algorithm and pricing scheme in this part, 

which are based upon the bilateral auction allocation 

mechanism. Each SP is guaranteed a minimum resource 

demand quantity at a set price according to the fixed 

price allocation method. Lastly, the random allocation 

technique is the last possibility. 

 

Figure 6: Uniform distribution B. 

Figure 3 shows that the total utility allocated via the 

chapter's suggested bilateral auction mechanism is 

preferential to that allocated through the other two 

methods. Furthermore, as the number of buyers on the 

auction side rises, overall social welfare rises more 

slowly. However, overall utility development has slowed 

due to intense competition for scarce resources. The final 

price looks to fluctuate erratically within a range, and the 

random allocation process cannot ensure the allocation 

system's stability in this scenario. In stark contrast to the 

methodology outlined in this research, the efficacy of the 

random distribution of social benefit is manifestly 

compromised. 

Due to the unpredictable nature of VN request arrivals 

and departures, the available frequency spectrum will be 

fragmented and underutilised. A circumstance emerges as 

shown in Figure 4, which is caused by a window in the 

life cycle during which both new VNS and VNS leave. A 

VN request goes out at t and a new one comes in at t + 1. 

Each shared subchannel's collision risk is evaluated since 

the average rate of new VRR requests equals 0.5. In the 

absence of an appropriate shared subchannel, the result 

of the allocation is shown in Figure 4. (b).The relocation 

of the fourth virtual request to Figure 4(c) may result in a 

reduction in channel consumption compared to Figure 

4(b), given that the second virtual request has reached 

the end of its life cycle and the dynamic allocation 

mechanism is 49 times removed from the spectrum 

resource sharing (b). A strategy for fair distribution is 

thus proposed in light of this. 

Figure 5 displays the percentage of accepted requests for 

the virtual network and the money generated by the 

physical network for a range of U values. Acceptance 

rates for virtual networks (as shown in Figure 5(a)) and 

revenues from physical networks (as shown in Figure 

5(b)) are shown to illustrate their respective correlations. 

As U becomes larger, it becomes clear that fewer 

requests from the virtual network will be accepted. For 

the following reasons: Requests made by virtual 

networks on the physical network tend to rise with time. 

As demands persist for an extended period of time, 

physical resource occupation becomes more time-

consuming, resource consumption increases, and idle 

resources available to accommodate new virtual network 



International Journal of Intelligent Systems and Applications in Engineering IJISAE, 2024, 12(21s), 2255-2264  |  2262 

requests diminish. Attaining a request inside a virtual network is improbable. 

 

Figure 7: A comparison of several services' response times under a delay limitation. 

When parameter 2 in the virtual network request life 

cycle is distributed exponentially, the most benefit is 

realised in the underlying physical network. The degree 

to which physical network advantages may be realised is 

proportional to the value of the life cycle parameter in 

the utility function. A shorter life cycle for a virtual 

network request results in a shorter occupancy period of 

physical resources. Since a result, the physical network 

will have relatively steady advantages across a 

reasonably broad range, as the virtual network demands 

that it must accommodate are rather little. 

Revenue for the MVNO increases as the number of SPs 

increases, as shown in Figure 6 for k = 50 and 100. In 

order to assess and provide context for the satisfaction of 

service delay constraint requirements, which is 

associated with average delay, it is necessary to integrate 

simulation outcomes pertaining to both average delay 

and delay reduction satisfaction. Figure 7 illustrates that 

the approach used has a little effect on the SoC of best-

effort service (about 0.01% difference), despite the fact 

that the delay requirement increases the waiting time of 

best-effort service (c). The SoC for real-time service is 

0.1 for the dra-LP algorithm and 0.4 for high-rate 

service; the SoC for real-time service is maintained at 

0.48 by both the DRA-QoS and GDA algorithms. 

The Cayley wireless data centre allocates resources in 

accordance with the principle of link interference. 

Concurrently, link allocation and node allocation are 

carried out using the identical phase mapping approach. 

During this process, connections are established for 

virtual nodes based on the final results of the matrix
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Figure 8: Interference on the Cayley WDC connection, seen from above. 

The establishment of connection between the A, B1, and 

C nodes of Rack1 and the A1, B1, and C1 nodes of 

Rack2 is shown in Figure 8. At nodes A, B, and C, 

directional antennas are used to transmit data in a conical 

configuration. Because of this, such signals will interfere 

with other nodes as data is sent. zRack2 nodes C1 and 

C2 are located inside Rack1 node C's receiving area. To 

demonstrate, node B's transmission of a signal to B1 

generates interference with node C1. Signals transmitted 

from node C to C1 may not arrive at their intended 

destination, node C1, due to interference. 

5. Conclusions 

The advancement of wireless communication networks 

into a new generation has emerged as a critical aspect of 

contemporary communication infrastructure due to the 

Internet's rapid progress and the need to optimise the use 

of scarce system resources. Resource use is optimised by 

dynamic MVNO resource allocation. Theoretical and 

practical implications result from studies on resource 

allocation in wireless network virtualization network 

architectures. Energy efficiency optimization is taken 

into account for both the service provider and the mobile 

virtual network operator (MVNO), and a bilateral 

auction method is used to determine how much of each 

resource each entity should get. 

While there have been improvements in the study of 

network virtualization, particularly with regards to the 

wireless virtual network mapping approach, there are 

still open questions. Increased income from the InP will 

fund future research into the following avenues so that a 

more sensible and efficient method for resource 

optimization may be developed for resource distribution: 

The existing body of research on optimization algorithms 

and mapping models for wireless network virtualization 

has predominantly concentrated on a singular scenario. 

This has created three pressing concerns: (1) develop 

universal models and algorithms capable of adapting to 

new scenarios; (2) enhance the adaptability and 

universality of current models; and (3) address the 

emergence of novel scenarios.(4) Coordination of 

minimum complexity and high performance. Existing 

optimization strategies tend to be either very involved or 

lightning quick. Conversely, the enhancements to 

network communication quality and resource utilisation 

brought about by the wireless data centre VNEA-LI and 

the proposed wireless virtual network mapping strategy 

based on multiservice QoS guarantee vNEA-MS are just 

minimal. Algorithmic processes have been keeping an 

eye on resource distribution, and new mechanisms like 

regulated node or link capacity selection have been 

implemented. Further investigation is required to address 

the issue of (3) fault-tolerant virtual network mapping in 

order to satisfy the requirements of our consumers, who 

need swift network speeds with low algorithmic 

complexity of compromise. 
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