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Bropa merynaponna koudepennuja ETUMA
Second International Conference ETIMA

PREFACE

The Faculty of Electrical Engineering at University Goce Delcev (UGD), has organized the Second
International Conference Electrical Engineering, Informatics, Machinery and Automation -
Technical Sciences applied in Economy, Education and Industry-ETIMA.

ETIMA has a goal to gather the scientists, professors, experts, and professionals from the field of
technical sciences in one place as a forum for exchanging the ideas, strengthening the multidisciplinary
research and cooperation, and promoting the achievements of technology and its impact on every aspect
of living. We hope that this conference will continue to be a venue for presenting the latest research
results and developments on the field of technology.

Conference ETIMA was held as online conference. More than sixty colleagues contributed to this event,
from five different countries with more than thirty papers.

We would like to express our gratitude to all the colleagues, who contributed to the success of
ETIMA’23 by presenting the results of their current research and by launching the new ideas through
many fruitful discussions.

We invite you and your colleague to attend ETIMA Conference in the future as well. One should believe
that next time we will have opportunity to meet each other and exchange ideas, scientific knowledge
and useful information as well as to involve as much as possible the young researchers into this scientific
event.

The Organizing Committee of the Conference

IIPEJTOBOP

Merynapoanata konpeperuuja Enexkmpomexnuxa, Texnonozuja, Hngpopmamuxa, Mawuncmeo u
Aemomamuxa-mexHuuKu HAyKu 60 ciyxycoa na ekonomuja, oopazoseanue u unoycmpuja-ETHMA e
OpraHu3MpaHa oJl cTpaHa Ha ENeKTpOTeXHUUKHOT (aKyITeT NpH Y HUBEP3UTETOT ,,I one Jemuen™.
ETUMA wuma 3a men aa ru cobepe Ha €IHO MECTO HAay4HHUIUTE, MpPo(ecopuTe, €KCHEPTHUTE U
npodeCHOHAIIKTE OJ1 ITOJIETO Ha TEXHUUYKUTE HAYKH U J1a IpeTcTaByBa (OpyM 3a pa3MeHa Ha UIeH, J1a
T0 3ajKaHyBa MyJITHIUCLUIUTMHAPHOTO HCTPAXKYBambe U cOpadOTKa U a TH IPOMOBHPA TEXHOJIOIIKUTE
JNOCTUTHYBamha M HUBHOTO BIIMjaHHE BpP3 CEKOj acleKT of kuBeewmeTo. Ce HajeBaMe JeKa oBaa
KoH(epeHIIMja ke TPOJOJDKU Ja OMJe HACTaH Ha KOj Ke Ce Mpe3cHTHpaaT HajHOBUTE PE3YJITaTH O]
HCTpaXXyBamaTa U pa3BojoT Ha ITOJIETO HAa TEXHOJIOTHjaTa.

Koudepennujara ETUMA ce oapska online u Ha Hea 1agoa CBOj IPHAOHEC TIOBEKE O IIEECET aBTOPH
O]l TIET Pa3IMYHH 3eMjH CO TIOBEKE OJ] TPHECET TPYJIa.

Cakame 512 ja MCKakeMe Hamlata OJaroJapHOCT 10 CUTE KOJIETM KOHM NPHIOHECOa 3a YCHEeXOT Ha
ETHUMA’23 co npe3eHTHupame Ha pe3yiaTaTH O] HUBHUTE TEKOBHH MCTPAXKyBamba U CO JJAHCHpAmE Ha
HOBH UJICH MPEKY MHOTY TUIOJIHU JTUCKYCHH.

Opeanuzayuonen 0060p Ha KOHpepeHyujama
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CLOUD COMPUTING AND VIRTUALIZATION: CAN CLOUD
COMPUTING EXIST SEPARATELY FROM VIRTUALIZATION?

Mirjana Kocaleva Vitanova?, Biljana Zlatanovska?, Elena Karamazova Gelova®, Zoran
Zlatev*
Faculty of Computer science, Goce Delcev University,
email: mirjana.kocaleva@ugd.edu.mk
2Faculty of Computer science, Goce Delcev University,
email: biljana.zlatanovska@ugd.edu.mk

3Faculty of Computer science, Goce Delcev University,

email: elena.gelova@ugd.edu.mk
4Faculty of Computer science, Goce Delcev University,

email: zoran.zlatev@ugd.edu.mk

Abstract

Virtualization is a software technique that emulates the operation of the entire computer. Depending on the needs
and the powers of the physical computer, several virtual machines can be installed at the same time. The resources
of physical computers will be shared between all virtual machines and because of that, virtual machines will be
working slower. A virtual machine uses a combination of software and an existing computer to provide additional
computer machines, all in one physical device. Cloud computing involves delivering hosted services and cloud
applications over the internet and enables users to obtain a shared pool of data from remote physical servers,
databases, and computers. Although virtualization and cloud computing are seen as two different techniques, they
are interconnected and cannot exist without each other. Virtualization in cloud computing can prevent the IT
system from failing and can protect the IT environment from bugs and viruses. In IT infrastructure, cloud
computing and virtualization are used together to build a cloud infrastructure. The aim of this study is to define
and analyze what virtualization and cloud computing are. Then through a comparison to show how these
techniques are related to each other and consequently a conclusion will be drawn.

Key words

software technique, services, IT infrastructure
Introduction

Virtualization can be defined as a software technique that emulates the operation of the entire
computer. Depending on the needs and the powers of the physical computer, several virtual
machines can be installed at the same time on one computer. A virtual machine uses a
combination of software and an existing computer to provide additional computer machines, all
in one physical device. Like any other program, programs for creating virtual machines need to
be installed and then configured. The installation and configuration of this programs are a
simple procedure, consisting of number of steps that need to be performed for the virtual
machine to be properly used. Once the program has been installed on the hard drive and
configuration has been performed, we can start creating virtual layers and installing operating
systems. With this, we can work using more than one operating system on a single computer.

On the other hand, Cloud computing in these days is one of the most used technologies because
of the major issues such as reducing costs, and its scalability and flexibility in computer
services. Cloud computing allows using different pool of resources anywhere and anytime via
Internet. It generally provides on demand IT services and products. This technology allows
consumers and businesses to use applications without installation and access their personal files
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at any computer only with using of internet access. Cloud computing also allows much more
efficient computing by centralizing storage, memory, processing, and bandwidth [11]-[17].

1. Virtualization

Virtualization is a technology that combines hardware and software. It allows the same
computer to run several different operating systems that share common resources. In this way,
the system is divided into several separate virtual entities that act as independent computer
systems. More precisely, virtualization is the possibility of using multiple operating systems
on the same physical computer. There are existing various kind of virtualization: OS
virtualization (Xen, VMware), storage virtualization (NAS, SAN), database virtualization and
software virtualization (Apache Tomcat, Oracle App Server ...) [11].

hdja Kacja kaca Kacja Kacja Kacja kacja kaca kadja

operativni sistem operativni sistem operativni sistem
virtuelni hardver virtuelni hardver virtuelni hardver
Virtual Machine Monitor - Hypervisor
fizicki hardver

Fig. 1 Architecture with virtualization

A virtual machine is a computing resource that uses software instead of a physical computer to
run programs and deploy applications. Basically, it is a virtual environment in which we can
install an operating system that can be used on the main operating system that is on the
computer. These environments manage to mimic the hardware that the computer has, so that it
behaves as if we are on a completely different computer with a different operating system
installed. The main feature is that there are two users of the computer, namely:

e Host machine - the machine that represents the physical equipment and the main
operating system.

e Guest machine - our installed virtual machine, running an operating system that
corresponds to it.
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Virtual Machines

Main Server

Fig. 2 Virtual environment
There are two different types of virtual machines, each with different functions:

e System virtual machines or also known as full virtualization virtual machines. They
provide a replacement for a real machine. This virtual machine makes it possible to
represent the physics between several virtual machines, using software called a
hypervisor. A hypervisor allows multiple environments to be isolated from each other
but still exist on the same physical machine. Modern hypervisors use virtualization-
specific hardware, primarily from the host processor.

e Virtual machines processes designed to run computer programs in a platform-
independent environment [1]-[10].

Advantages of virtual machines

e We have different operating systems that can exist simultaneously on the same
machine, separated from each other.

A virtual machine has a simpler instruction architecture than a real computer.

It can be portable, as it can be used on any computer in a secure way.

At the business level, they cause economic savings and space savings.

Since there is no physical hardware, there is no need to worry about the damage that
can be caused when installing a program.

o Different types of applications can be tried and if they are not right, we can just delete
them.

Disadvantages of virtual machines

Virtual machines are slower.

They can consume a lot of resources.

When there is a need to access the hardware, it is not very efficient.

When multiple virtual machines are running at the same time, unstable performance
occurs, depending on the scale of the system [1]-[10].
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2. Cloud computing

Cloud computing helps to reduce IT costs, to improve agility and time to value and to scale
more easily and economically [14, 17]. Cloud computing is some kind of Internet-based
computing where application, storage and servers are given via internet connection. Cloud
based services are ideal for companies that involve continuous network connectivity and
bandwidth. Cloud Computing consists of several services: Infrastructure as a Service (laaS),
Software as a Service (SaaS) and Platform as a Service (PaaS) [17].

- SaaS: Users can get and use software with less money than buying and installing it. It
offers web reliability and security using SSL (secure socket layer).

- laaS: Infrastructure can be scaled up or down based on the requirement. Virtualization
as service allows clients to run the virtual machines. Network as a service includes
hardware for firewalls, routers, and load balancing.

- PaaS: Provides greater flexibility, speed and agility to the development process and it
reduces server storage costs [13].

public

Hybrid

cloud

private community

Fig. 3 Deployment models of Cloud computing

It represents an association of several terms like Application Service Provider, Grid Computing,
Server Hosting, Virtualization and Utility Computing [13, 17].
There are four deployment models of Cloud computing: public cloud, private cloud, community
cloud and hybrid cloud.
- Private cloud is aimed for businesses and used by single organization.
- Public cloud is aimed for software development and projects.
- Hybrid cloud is combination of two clouds (private, public or community) and is aimed
for big businesses.
- Community cloud is collaborative platform used by more organizations for sharing
same applications.
Cloud computing services first were offered by Amazon, Google, Microsoft, but now exist
many more. These services are used in many areas like software industries, government sectors,
health care sectors...
Architecture of cloud computing from the point of virtualization is given in Fig.4 [11].
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Fig. 4 Architecture of cloud computing

According to the paper [11] end users get service anywhere and anytime through terminal using
computer or mobile phone.

- The user management layer is the relationship between user and cloud, and the user
access "clouds" through it.

- The service layer converts the cloud resources into the services (such as storage,
software as a service, platform, and services) which look after the end users.

- Virtual resources layer combines and handles virtualized resources.

- The second last layer handles the virtualization of all kinds of computing resources and
ensures that users do not have to deal with problems such as the actual physical location
of the machine, maintenance, and so on.

- The last layer is the base of the entire platform for cloud computing, storage of real
physical resources.

3. Virtualization in cloud computing

Virtualization in Cloud Computing creates a virtual framework of the server operating system
and storage devices. This will allow the same resource to be shared among multiple users at
the same time. Cloud virtualizations reduce computational work and deliver a virtual
environment in the cloud that can be software hardware or any other thing [17].

Main gains of virtualization in cloud are:

- Security (security is by means of firewalls that help keep data private. It can also
virtualize the entire data store and can back up a server where the data can be stored),

- Flexible operations (technical errors can be resolved in physical systems. It eliminates
the problem of recovering data from crashed or destroyed devices and thus saves time),

- Economical (saving money on physical systems, data is stored on a virtual server which
is a much cheaper investment and reduces electricity and maintenance costs),

- Eliminates the risk of system failure (the system can stop working at any time and thus
cause a disaster to the business. Therefore, data stored in the cloud can be retrieved at
any time with any device),

- Flexible transfers of data (the data is located on a virtual server and no time is wasted
to find it because it is easily accessible),

- Utilization of hardware efficiently (Cloud vendors deliver physical services without
deploying any physical hardware system),

- Auvailability increases with Virtualization (Data migration from one server to another is
safe. Also, we can access data from any location and at any time from any device),



- Disaster Recovery is efficient and easy (there is real time data recovery, backup of data
and duplicate, data damage is impossible),

- Virtualization saves Energy,

- Quick and easy setup,

- Cloud Migration becomes easy [17].
Virtualization is the key component of cloud computing. With the introduction of
virtualization, cloud computing enables users to not have to worry about the maintenance of
the physical host, the problem of management and optimization [11]. With the use of
virtualization, cloud computing brings not only benefits of convenience and efficiency, but also
great challenges in data security and privacy protection. Virtualization is important in cloud
computing because it abstracts compute resources and enables rapid scaling of resources [18].

Conclusions

Virtualization of computer systems is an old idea in a new edition. With the advancement of
computer technology and the development of hardware-assisted virtualization technology, as
well as the increase in power of today's computers, virtualization has taken a new dimension.
It destroys the "one computer - one operating system™ concept. As we have seen so far, a virtual
machine is a computer within a computer.

Virtual machine can be used for everyday use even by people who do not have extensive
knowledge of information services. But, of course, they also have a huge impact on IT
companies, so they improve their IT efficiencies. Many IT departments spend more than half
of their time managing routine administrative tasks, but with the help of virtualization, it is
possible to split a single physical server into several virtual machines. So, administrators can
manage multiple operating systems at once from a single physical server. They are independent
of each other, making them hardware independent. So, when we need to use multiple
applications and operating systems at the same time, the only thing to do is to properly install
and configure the virtual machine and then work with it flawlessly for a long time.

Cloud computing helps to get over the problems of losing data, accessing data whenever needed
and data security. This technology is mainly service oriented and focuses on cost reduction,
hardware reduction and only service pay.

Virtualization in cloud computing is creating a virtual image of the storage devices (servers or
network resources) so that they can be used on multiple machines at the same time [14].
Virtualization makes cloud computing environment easier to manage the resources.

With the many advantages and possibilities provided by these two technologies, we can say
that these technologies will continue to reorganize and modify many fields of human venture
for years to come [15].
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