Journal of University of Shanghai for Science and Technology

ISSN: 1007-6735

NETWORK FUNCTION VIRTUALIZATION IN
THE MULTI-TENANT CLOUD

Pranjay Poddar1, Subhojeet Bhattacharjee2, Tulasi Sathwika Roy3
1,2,3
Networking and Communication Department
1,2,3
SRM Institute Of science And Technology, Chennai, India
1
2
Email: pp7769@srmist.edu.in
Email: sb4194@srmist.edu.in
3
Email: st4953@srmist.edu.in
Corresponding Author*
Sam Pradeepraj T, Networking and Communication Department, SRM Institute of
Science and Technology Chennai, India,
Email: samt@srmist.edu.in

Abstract:
In current era cloud networks have been one of the major adopters of virtual networks, with
virtual network techniques being used to abstract the distribution of physical and logical
resources. A considerable amount of third-party cloud providers launches their
applications on the cloud, keeping in mind innumerable requirements posed relates to the
performance, security, and management of the cloud providers use various hardware
middleboxes to execute various network operations and improve the cloud's capacity to
meet tenant needs. Even while middleboxes are critical to the cloud, the prices,
manageability, and performance overhead are a concern for the cloud community. To
address these issues, academics have proposed Firewalls as an alternative to hardware
middleboxes such as NAT. Software programs provide comparable functionality while
vastly improving flexibility, manageability, and cost-effectiveness.
Keywords: Cloud Computing, Multi-tenants

1. INTRODUCTION
The term virtualization, looks into desktop and garçon virtualization with full depth. For
the time being suppose virtualization apply tackle and/ or application to produce the
insight of commodity. Since illustration, utmost waiters have a processor that's able of
handling a specific operating system, similar as Windows OS or Linux OS. Utilizing
unique software, the garçon can be directed to look as if it has more than one processor
flowing the coequal or different OS. At the back, the garçon processor turns its processing
power fleetly amid the colourful operating systems.
In a analogous way, utmost desktops or personal computers generally run single operating
system. Once more, using particular virtualization application, a desktop personal
computer, can be directed to look as if the structure is contemporaneously managing more
than one operating systems. Desktop virtualization gives an superb result for inventors,
operation testers, helping office assist manpower who must assist more than one operating
systems. Alternative to having more than one PC systems on their office, with system
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working individually on a particular operating system, the stoner can rather use one
desktop personal computer with more (virtual) operating systems.

This paper discusses over the openings and challenges that network function
virtualization brings to the multi-tenant pall. It proposes an armature to establish a
network function virtualization. We're milling over creating a result that can be of
great help and backing to the largely extensive pall space and armature.

2. METHODOLOGY, ALGORITHM, OPPORTUNITIES, AND
CHALLENGES
A. Methodology:
The idea of a research paper involves thinking a lot about the idea of using the middlebox
in a cloud infrastructure. The growing demand has led cloud providers to use a variety of
middleboxes such as network load balancers, network optimizers, and network security
tools such as firewalls. Middleboxes have many advantages and use, but they have
computational drawbacks. Most of them are cumbersome to implement the hardware. First,
these devices are hardware-dependent, which ultimately makes the entire infrastructure
very exorbitant, and operational costs and other overheads weaken the idea of using the
middlebox. Second, middlebox management is limited by the nature of the hardware. Apart
from the above problems with the above problems with limited resource parts, short life
cycles and low resource efficiency issues, short life cycles and low resource efficiency
separately from the above problems.
The following issues suggest the following ideas and want to use the virtualized network
function. NFV is abstracted as a software application. NFV is the facility they are
essentially the essence of cloud computing, and their location flexible options are very
stretchable to activate reconstruction at runtime. The virtualization environment and the
flexible structure of NFV enable end-users to overcome the branching of elasticity
problems in multi-tenant resource pooling. However, this topic is very new and requires a
lot of intuitive discussions to create new breakthroughs.
The flow of data into and out of the data centre is depicted in the diagram below. The policy
chain comes next. In this scenario, the network policy consists of a set of tenant request
network features that process a specific type of traffic in a sequential manner.
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Figure 1. MIDDLEBOXES FOR NETWORK POLICY ENFORCEMENT

B. Opportunities:
As expressed withinside the abstract, the cloud is getting majorly suffering from the charges and
problems of deploying hardware middleboxes. The equal while in comparison with community
capabilities, the benefits are limitless. Following are a number of the benefits of community digital
capabilities with admire to multi-tenant clouds.

B.1) Optimization and Automation:
Virtualization operations include monitoring, managing, and storing virtual servers and virtual guest
machines in your company. For example, by extending SDN to public poles, software-defined
network drivers can upload and run networks and services to public pole platforms around the world.

B.2) Efficient resource management and accountability:
There are two ways to deploy VNF. H. On-demand and elastic. It mainly consists of avoiding the cost
of overbooking and the performance penalty of under booking. With the above method, you can
enable the multi-network function and share the same hardware without interfering with other
hardware. These features can help you maintain your system, manage internal costs, or bill for
external use.

B.3) Flexibility & Customization:
Flexibility refers to the ability of the cloud to provision, configure, launch, and recover network
functionality without the time and space limitations of hardware limitations. Customization refers to
the features and privileges granted to a tenant to modify an existing network feature
or to develop and implement new features. Virtualization allows for flexibility and customization by
making your network behave like a software application, facilitating development, configuration, and
deployment. Alternatively, you can integrate VNF as a new component into the current Network as a
Service (NAAS) trend. In this case, the entire network can be partially configured for tenants.

Figure 2. INFORMATION FLOW DIAGRAM BETWEEN TENANT AND
ADMIN PORTAL
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C. Challenges:
The concept of NFV`s became deliberated at period withinside the above discussions, it
appears pretty a brand-new era which has an excellent range of blessings and offers a
brand-new size to that idea of multi-tenancy. Despite being a slicing side era in NFV has
a few demanding situations to overcome, right here are a few of them:
1) Network characteristic deployment and coverage management – Requires a set of rules
to determine upon the site visitors go with the drift withinside the cloud, everyday
optimizations are required for boosting the concept of flexibility.
2) Performance assurance and isolation- The shape has a manipulated aircraft and a
personal aircraft. They each have their personal motive like CP is used to validate the
person's credentials, and UP is used for the switch of facts over the cloud.

3) RECENT TRENDS IN CLOUD COMPUTING AND
STANDARDS
I. RECENT TRENDS: CONFLICT OF INTEREST FOR PUBLIC CLOUD AND IT
PRODUCT PROVIDERS
As a result, there have been cases recently where product vendors who had rolled out but
later withdrawn their cloud services. Nonetheless, many vendors are rushing to offer more
cloud services and it seems certain there will be more pullbacks.
Established software and hardware product vendors are finding themselves at the
crossroads. They are not sure if they want to welcome the cloud or if they ought to ignore
it. The vendors know that the customers are aware of and are evaluating cloud options. At
the same time, they see cloud services as cannibalizing their traditional product markets.
They want to shun the cloud option as it tends to replace their more lucrative product sales.
II. RECENT TRENDS IN CLOUD COMPLIANCE
One of the recent advancements has been the various regulatory compliances that cloud
providers must meet. Most of the public clouds are mindful of regulatory requirements
such as PCIDSS, HIPAA. ECPA, GLBA, etc. They have taken onerous measure to make
sure their cloud complies with industry regulations.
Sometimes, start-ups or SMEs using public clouds are unaware of all compliance
requirements. But the cloud providers are attentive to the compliance needs and are willing
to work with consumers to meet the regulatory requirements.
III. Recent Trends in Security: BYOD and Encryption Exposures
An increasing number of employees are bringing and using their personal wireless devices
into offices. Since they are very familiar with the user interface, they use their smart phones
and tablets to access corporate data. This has led to the development of the concept of
Bring Your Own Device (BYOD)
Encryption is considered important in enhancing data security. But recent works in labs
have shown that it is possible to get encryption keys from a cloud Virtual Machine (VM)
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or host. This has been demonstrated by targeting cached memory within a VM. A cache is
a hardware memory component that stores data for use by VM's processes.
By identifying parts of the cache that have been modified, the attacking VM can get to
know the encryption key. Once the attacking VM knows the keys, it decrypts and sees all
the data. This problem with encryption is alarming, since encryption is widely used to
provide data confidentiality.

Figure 3. INFORMATION FLOW DIAGRAM FOR PROCESSING TENANT
INQUIRIES
A hacker could use one VM to target another as long as both are using the same hardware
or physical server. Since the attacking and target VMs use the same cache, the attacking
VM fills the cache in such a manner that the target VM, which is processing a cryptographic
key, is likely to overwrite some of the attacking VM's data.

4) THE PROPOSED SCHEME
I.

MODELLING NETWORK
The bodily community, the bodily community is formulated as an undirected graph
represented with the aid of using G = (N, L). Where N is the set of bodily nodes
and L is the set of bodily links (edges). Each node is represented with the aid of
using Nu ∈ N, u ∈ [1, m], wherein m is the range of nodes in N. Every node having
a hard and fast of sources K. B. Processor, memory, and storage. Since NFVI
should now no longer include a unmarried factor of non-success, the ETSI NFV
architecture recommends distinct sorts of hypervisors that give distinct sorts of
virtualization technology. Therefore, every Nu helps the virtualization method.
Where T is a hard and fast of NFVI virtualization method types (hypervisors).
Every node Nu has a hard and fast of sources t ∈ T and k ∈ K.

II.

PATH IDENTIFICATION
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A bodily part among adjoining nodes Nu and Nv, wherein u, v ∈ m is denoted Euv.
Then, an easy course among Nu and Nv is denoted via way of means of Puv. If Nv
isn't always adjoining to Nu, the course among them can be a chain of edges from
supply to goal, as proven in statement (1) below:
Puv = [Eux1, Ex1x2, . . . Exn−1xn, Exnv],

--(1)

in which u, x1, x2, xn−1, xn, v ∈ m. While the threshold Euv may be conveyed as a
subprogram of nodes at each end of the edges, so it may be conveyed through Euv
= (Nu, Nv) and Puv as in Equation (2).
Puv = [Nu, Nx1, Nx2, . . . Nxn−1, Nn, Nv],

--(2)

Whenever bodily nodes have steady attributes, it's miles viable to perceive easy
paths the use of the one’s steady qualities. One of the qualities (which are divided
among bodily nodes and digital nodes of provider demands) is the virtualization
approach method. Thus, the virtualization approach kind of every node in course
Puv as conveyed in statement (2) is utilized to perceive that course, that's given via
way of means of Iuv and expressed as in Equation (3).
Iuv = [tu, tx1, tx2, . . . txn−1, tn, tv],

--(3)

where tu, tx1, tx2, txn − 1, tn and tv are the types of virtualization techniques of
Nu, Nx1, Nx2, Nxn − 1, Nn and Nv, respectively.
III.

SERVICE REQUISITION
Since conventional network functions can be paired to a VNF or VNF sequence,
these VNFs can be implemented with different types of virtualization techniques.
Likewise, it is attainable to devise multiple amalgamation of service chains.
Additionally, the service request may contain other rule-based restrictions, such as
service lifetime or harmony and relationship-against-relationship restrictions.
Therefore, the service request, given by S, can be shown as in statement (6) below:
S = {rid, sdc, Ψ},

--(6)

where rid is the service request identifier, sdc is the set of attainable service
fragmentation, sdc = (dc1, dc2..., dcx), x ∈ N and Ψ are the set of key restrictions
book. In this service, we have used a restriction, that the service request lifetime is
given by τ.

IV.

ALTERABLE OF THE PROBLEM
During the implanting section of the NFVRA problem, most effective one
carrier decomposition that maps to the bodily community is selected. The
binary variable Xdc is used to suggest if the decomposition is mapped. Xdc
is expressed as:
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--(7)
The binary variable YNU suggests if community feature f is mapped on bodily node
Nu. The YfNu is expressed as:

--(8)
The binary variable ZLijuv shows if the digital hyperlink eij is mapped on bodily
hyperlink Luv. For the first-rate of our knowledge, this variable became expressed
withinside the literature as:

--(9)
In big bodily networks, Equation (9) might generate a big range of variables, which
therefore will increase the running time. For decreasing the range of variables, the
direction recognitions Ip of stop-to-stop road of the service
the request is applied to get feasible candidate. Then, the ZL is expressed once more
as in Equation (10)

--(10)
V.

UNPREJUDICED FUNCTION

Suppose different resource types have different implanting costs. Therefore, the set
of resource types K required to implant F in NU is represented by RTF. → In K
NU, F and NU have the equvalent virtualization method T.
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The major purpose of this task is to lessen the implanting cost conveyed by the
following statement.
If the cost is planned as in statement (11) below, minimize the cost.
COST = A + B,

--(11)

Where.
A = ∑ ∑ ∑ ∑∑(CNt,ku Rtf,→k Nu XdcYNf u ),

dc∈sdc f∈F Nu∈N t∈T k∈K
and
B = ∑ ∑ ∑ ∑ ∑ CLuv Beij XdcZLuv dc∈sdc

p∈Pe2e eij∈p Puv∈CP(Ip) Luv∈Puv

In addition to the extensively used standards (like AJAX and Django), man or
woman corporations provide their personal, proprietary techniques to hook up with
the cloud. Microsoft and Force.com are examples of corporations which have
designed their personal infrastructure for connecting to the cloud. The blessings
glide each way. Not best does the quit person advantage, however so does the
vendor. (Of course, they may be withinside the enterprise to make money, so there's
at the least that advantage.) And the economic advantage is the pinnacle onecompanies get a consistent flow of income, regularly what's extra than the
conventional software program licensing setup. Additionally, thru SaaS, companies
can fend off piracy worries and unlicensed use of the software program.
Vendors additionally advantage extra as extra subscribers come online. They have
a large funding in bodily space, hardware, era staff, and manner development. The
extra those assets are used to capacity, the extra the issuer can clean as margin.
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