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ABSTRACT
The importance of health in human life is enorm traditional dhta centers have been replaced
The technologies developed and the studies in different technological infrastructur Traditional

field have caused differences in the field of Heals
in all areas. Thaim of this study is to examine t
needs in the field of health and to set the catéor
determining the most appropriate technol In the
study, three new technology trends in literature
examined. The concepts of edge computing,

computing ad cloud computing were evaluat
within the scope of the studyhe literature of thes
three concepts has been examined and the areas
they can be preferred in the field of health sexsiare
presented. In addition, at the end of the studg,
neessity of Futurist Healthcare systems, which

cover all health services, is stated.
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computing, Fog computing, Edge compu

. INTRODUCTION

The importance of healthin people's lives i
undisputed. With the development of technoloc
great changes and developments have started i
field of health. Together with these chang
technology has taken its place among
indispensable elements of the health f
Applications and systems which are revolutionar
health have been developed. In this way, changs:
have touched the lives of people have occu
However, it is inevitable for the health sectomatitapt
to these developments with the advancing techiy.
In the technological field, classical and tradiab
data centers have been used decades This
phenomenon is still working and serving
technology infrastructure. However, with the
deficiencies and technological developments,

data centers nowadays appear to have been rej
by cloud computing, fog computing and ec
computing.The main reasons underlying this need
change are listed below.

» Increased amount of data to be st

» The need to share and transmit stored

» The requirement to analyze stored

The aim of this study is to examine the technol®
that can be used in health systems and h
infrastructure. As a result ofthe examination,
suggesting the most suitable infrastructure for
target will provide great improvements in hee
services.

However, prior to the determination of t
infrastructure that is most suitable for the needs
necessary to identify theubstructures that come w
technological developments and to identify tt
advantages and disadvanta

. LITERATURE REVIEW

Before the detailed study of the studies to bei@a
out, it should be mentioned in the studies conalit
the past period ithe literature

In order to reveal the effects of technologi
developments on the health field clearly, the €s
have been examined by giving a date range
technological concept#t this stage, the surveys
the adaptation of Information and Cmunication
Technologies (ICT) to the field of health servi
were evaluated in order to list more systematic
clear studies.
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It will not be wrong to start with cloud computir
which is the most commonly heard technols
concept in this field. As seean the literature studie:
cloud computing is of great importance in the fiefc
health services. In addition, cloud computing i
the preferred and used infrastructures]1-

Another popular technology developed in plel
with technological developments is the Internet
Things (IoT)[6]On the basis of IoT there is t
creation of a global network structure with datanti
physical devices. In this way, it is aimed to cartr
the physical devices to each other via this netw
Although it was initially restried by radio frequenc
recognition (RFID) technology, the currently spol
IoT has reached different stages. Nowadays, whe
concept of loT is talked about, not only RF
technology, but also global positioning devices §!
mobile devices and all dews connected to tt
network actually come to mind[&s mentionec
before, no progress can be left unresponsiv
technological developments, and the healthcare
has not been indifferent to this developmr Studies
in the field of healthcare services and studiegodn
are available in the literature [2, 7-11 -

Another subject in the literature is big d Today,
the importance ofarge data has increased. One of
main reasons for this importance is the descrilodc
technology.Considering data from patients, doctc
diagnoses, treatments and hospitals in the fiel
health, the big data issue in this area is undest
Therefore, studies on the management of big da
the field of health have been conducted in
literature [2, 12-15].

In addition, there are a lot of concepts used e field
of healthcare with technological developme
Wireless body area networks(WBA1§], Wireless
Sensor Network (WSN)[17] Machineto-Machine
communication (M2M)[8] Network technologi¢2],
3D printing[18], robotics[19]social network[20] and
artificial intelligence[21] issues areibof scope

In addition to cloud computing, there are soluti
which are an alternative to cloud computing and
deficiencies in cloud computing are eliminated.
concepts of edge computing and fog computing
be studied in this study. There aso investigation
and investigations on these issues in the health
literature [2, 22-24].

The concepts of cloud computing, which has bec
a phenomenon in this field witthe fog computing
and edge computing in the field of health servi
have been determined as the scope of this ¢

[11. TECHNOLOGY TRENDS

Cloud computing, fog computing and edge compu
topics will be examined in this heading. T
architecturesadvantages and disadvantages of tl
three concepts will be describ In order to select the
most appropriate service type in the field of Hee
these concepts need to be deta

A. Cloud Computing

Cloud computing is the general name of Inte-
basedIT services for computers and other devi
providing computer resources that can be usedya
time and shared between u{25].In the literature,
there are studies related to cloud compi-based
applications and services in the field ofalth
services[3, 4, 25-27].

The studies in the literature have been examinek

the highlights are listed are bel(3, 4, 25-27].

» Using cloud computing can develop and impr
healthcare  sector, also bring import
opportunities.

» The transmission of all data over the intel

causes concerns about the safety

confidentiality of the patient data and d

managementStudies are still continuing in th

area.

Cloud computing power can be used in deci:

support mechanisms hrealthcare

Cloud computing makes it easier to process

data analyzes in the health fi

High bandwidth requirements due to data trans

required.

Another hot topic in the literature is loT and ak

computing is insufficient on this technolc which

is a big problem [28].

» Cloud computing is a disadvantageous in termr
integrating with the types of services it provi
such as Software as a Service (Sa Platform
as a Service (PaaS) and Infrastructure as a Se
(laaS)[29].

» Storing files in the cloud in a distributed stor:
systems[30].

> Difficulties in analyzing large data due
distributed file or data structy[31].
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B. Fog Computing

Fog computing is the architecture that suggthat
smart devices should be analyzed first at a looat)
and sent to central servers, as opposed to
architecture that allows the data to be sent

processed to a central server[32,.8Bg approach
based on fog computing is filtering, processing

storage operations by establishing an interme:
layer just before all data is kept on the cl

As of 2020, the number of 10T devices in the wasl
estimated to be 5.63K[3#s can be seen in ti
estimates, it is certain that IoT will remain a haypic
for a long time Developments in loT technology w
make this technology preferred in health secto
well. Therefore, it is imperative thate:technologica
trend, which will be the subject of choice in theld
of health, be in line with the 10T technolo In
response to IoT problems in cloud computing,
proposed system provides solutions to IT probl
For a clearer understanding of tleencept of foc
computing, an exemplary architecture from a st
shown in Figure 1[35].

Figure 1. Sample fog computing architec[35]
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The studes about fog computing in the literature hi
been examined and the highlights are listed arevwb
[23, 36, 37].

» Fog computing is suitable for r«time
applications in healthcare servs with low
latency and high response time.

It is suitable for use with 10T technology usec
healthcare services and applicati

It provides big data analysis with its process
power and storage space with its Ic
architecture.

It offers better scable architecture than clo
computing.

» More powerful distributed processing thanks
local processing power.
Safer and fault tolerant architecture thanks tall

operations.

>

C. Edge Computing

Edge computing and fog computing have similari
because theprovide closer data processing and ¢
collection. However, although there are similarit
between these two concepts, they have very impc
differences.The main difference between these f
new technology trends is where the calculation
processig power are locate Sis computing includes
processing on the local area network (LAN
contrast; edge computing is based on the placeai
computing and processing power into devi In fact,
fog computing uses edge devices over L

The need fothe development of edge computing
loT technology, just as in the case of fog compmu
In the literature, the studies related to edgeutation
are examined and the important points are i
below [22, 38, 39].

» In e-healthcare or telemedicine applications
services, intensive patient data is received thii
wirelesssensors. In such cases, edge compt
can respond to this nee

It is fully compatible and suitable for Ic
technology.

Cost is higher than cloud computi

It is suitable to be preferred in applications v
low latency period.

It is required to have tl storage capacity and
processing capacity of the devices it cont:

A\ 4
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V. SUGGESTIONS

The impact of technology trends on healthc

systems has been examined. Cloud computing

computing and edge computing fields, which are

of the newest trends in tenology, have been
included in the studyApparently it is not possible 1

talk about a single technology trend for every tie

system. Therefore, health areas are categor

according to their needs.

As a result of this study, the following sugges$
have been presented.

A. Traditional Health Systems

Cloud computing systems meet the needs of toi
traditional health system€loud computing systen
are inherently more cost effective than traditioshatia
centersintensive data flow is available in the syste
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used in health servicesherefore, the bandwidi
requirement of this system is enorme In the health
care system, patient records, that is, confide
information about the patients are availe Storing
these data in the cloud brings to mind the safstyd
It is stated that there are studies in the litemton
this subject.

B. 10T Based Health Systems

IoT is one of the new trends of the technol loT
studies are also carried out in the field of th
services.The 10T technology is inherent in its log
and it receives data from all edge devi Given the
data flowing from these devices, the amount of
reaches enormous dimensionshe use of edg
computing in such health applications is corred
appropriate. However, at all edge points, d:
processing and storage needs cost.

C. Real-Time Application Based Health Systems
Using cloud computing in health systems where-
time services are available may not be consid
very appropriate as it mpacause loss of time ai
bandwidth compression. Rei@tre applications ar
critical systems that are inherently in need
immediate responsé such systems, fog informati
or edge computing can be preferred according tee!
detailed needs. In this wait is possible to transfe
data independently from internet and bandw

D. Futurist Healthcare Systems

The issue mentioned in this category is to proviuk
most optimal solution covering all health syste
The targeted solution should include both
computing, edge computing and cloud compu
based on the infrastructure needed. -time
applications can communicate via cloud comput
traditional health applications through fog and e
computing. However, there is a need for an en
architectwe and framework that can meet this n

V. CONCLUSION

In this study, new technology trends in health e
systems and applications are examined
recommendations are  presentedDeveloping
technology affects all areas of our liv However,
every technological trend and concept may not
good or appropriate for every applicati Therefore,
fog, edge and cloud computing technologies w!
can be used in health system are examined
suggestions are presented as a result of exanmse
A useful research has been introduced for
systems to be developed and new applications 1
developed in the field of health. It was a

determined that there was a need for a frame!
where all these technologies were brought toge
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