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Summary. In order to build a system of medical information exchange, it is necessary that different
medical systems are compatible with each other. If the systems are incompatible, compatibility must be achieved
by achieving semantic and syntactic compatibility of systems. If compatibility is achieved, databases of different
systems must be synchronized. To achieve this goal, a study was conducted to examine the most popular models
and methods of synchronization of medical data. Thus, there are several different ways to synchronize medical
information between two systems. The most common are replication, ETL, and two-way synchronization.
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Statement of the problem. The medical systems databases are the integrated databases
which are used to store the medical data of the patients. The data stored in these databases can
be used for the purpose of diagnosis, treatment and research. The medical systems databases
are designed in such a way that they can be accessed by the medical professionals from any
location. The medical systems databases can be used to store the data of the patients who are
suffering from the same disease. This will help the doctors to compare the data of the patients
and to find out the best treatment for the patients. The medical systems databases can be used
to store the data of the patients who are from different geographical locations. This will help
the doctors to find out the trends of the diseases in different geographical locations. The medical
systems databases can be used to store the data of the patients who are from different age
groups. This will help the doctors to find out the trends of the diseases in different age groups.
The medical systems databases can be used to store the data of the patients who are from
different social groups. This will help the doctors to find out the trends of the diseases in
different social groups.

Analysis of the available investigations. The databases of medical systems are
constantly expanding and evolving. The data they contain are becoming increasingly complex
and diverse. This makes it difficult to keep them synchronized. There are many different
approaches to synchronization of medical databases according to the paper [1]. The most
common are:

1. One-way synchronization: In this approach, only one database is synchronized with
the other. This is typically done by copying the data from the source database to the target
database according to the paper [2].

2. Two-way synchronization: In this approach, both databases are synchronized with
each other. This is typically done by copying the data from both databases to a third database,
which acts as the master database according to the paper [3].

3. N-way synchronization: In this approach, N databases are synchronized with each
other. This is typically done by copying the data from all databases to a central database, which
acts as the master database according to the paper [4].
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The most common method for synchronization of medical databases is two-way
synchronization according to the paper [5]. This is because it allows for the data in both databases
to be updated simultaneously. It also allows for the data to be kept consistent across all databases.

The biggest challenge in synchronization of medical databases is dealing with the
different formats of the data according to the paper [6]. The data in each database is typically
stored in a different format. This makes it difficult to convert the data from one format to
another. Another challenge is dealing with the different schemas of the databases. The schema
Is the structure of the data in the database. Each database has its own schema. This can make it
difficult to query the data in one database and use it in another database.

The biggest benefit of synchronization of medical databases is that it allows for the data
to be shared between different systems. This can be very beneficial for medical research. It can
also be beneficial for patient care.

The Objective of the work is to develop models and methods for synchronizing
databases of different medical information systems in order to create a system for exchanging
medical information. The goal is to design a system that can take data from multiple medical
databases and merge them into a single database. This will allow for information to be
exchanged between different medical systems, and make it easier for researchers to access data
from multiple sources.

The statement of the task is to develop a model for the synchronization of medical
systems databases. The model should be able to handle different types of data and be scalable.
The model should also be able to handle different types of queries.

A comparative study of synchronization models and methods. The synchronization
of medical databases is a process of comparing and exchanging data between two or more
databases. The purpose of this process is to ensure that the data in each database is accurate and
up-to-date. There are many different models and methods for synchronization, and the choice
of which to use depends on the specific needs of the organization.

One common model for synchronization is the snapshot model, in which all of the data
in one database is copied to the other database at a specific point in time. This can be done
manually, or it can be automated using a tool such as a database management system. Another
common model is the incremental model, in which only the data that has changed since the last
synchronization is exchanged. This is more efficient than the snapshot model, but it can be more
difficult to implement.

There are several methods for synchronizing data, including replication, ETL, and
synchronization software. Replication is the process of copying data from one database to
another. ETL (extract, transform, load) is a process in which data is extracted from one
database, transformed into a format that can be loaded into another database, and then loaded
into the second database. Synchronization software is a tool that helps to automate the process
of synchronization.

Replication synchronization is a process of copying data from a source database to a
destination database. This process is typically used to keep two or more databases in sync with
each other. There are two main types of replication synchronization: full replication and
incremental replication. Full replication copies all data from the source database to the
destination database. Incremental replication only copies data that has been added or changed
since the last replication. The process of replication synchronization can be represented by the
following equation:

Destination DB = Source DB + Changelog,

where the Change Log is a record of all the changes that have been made to the source database
since the last replication. Replication synchronisation medical databases model is a
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mathematical model used to keep track of changes made to a database. It is used to track
changes made to a database so that they can be applied to other databases in a consistent manner.
This model has a number of advantages, including the ability to track changes made to a
database over time, the ability to apply changes to other databases in a consistent manner, and
the ability to track changes made to a database by multiple users. However, this model also has
a number of disadvantages, including the need for a centralised database, the need for a separate
database for each user, and the need for a number of additional tables to be created in order to
track the changes made to a database.

The ETL process extracts data from the source database, transforms the data, and then
loads the data into the target database. The data in the target database is then synchronized with
the data in the source database. The ETL process can be used to synchronize databases that are
on different servers or on different platforms. The ETL process can be used to synchronize
databases that are on different versions of the same platform.

Synchronization software for medical databases typically uses synchronization
algorithms to keep data consistent across multiple devices. The most common type of
synchronization algorithm is the two-way synchronization algorithm, which is designed to
keep data consistent between two devices. A two-way synchronization algorithm medical
databases model would be one in which data is updated in both directions, from the source
database to the target database, and from the target database back to the source database. This
would allow for data to be updated in real-time, and would be especially useful for medical
databases which need to be kept up-to-date in order to provide accurate information to doctors
and other medical professionals. There are two main ways that two-way synchronization EHR
systems databases to create medical data exchange system works. The first way is by using a
central server that stores all of the data from the various EHR systems (Figure 1). This central
server can then be used to query the data and generate reports.
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Figure 1. Central server software synchronization
The second way is by using a peer-to-peer network where each EHR system

synchronizes its data with the other EHR systems on the network. This allows for real-time data
exchange and eliminates the need for a central server (Figure 2).
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Figure 2. Peer-to-peer synchronization

Table 1

A comparison of basic models and methods for medical data synchronization

Synchronization
method

Advantages

Disadvantages

Where to use it

Replication

1. Real-time updates: When data is
updated on one server, it is immediately
replicated to the other server, ensuring that
both servers always have the same, up-to-
date data.

2. Availability: If one server goes down,
the other server can continue to provide
access to the data.

3. Reduced downtime: When one server is
down for maintenance, the other server can
continue to provide access to the data.

4. Reduced costs: By using two servers,
you can reduce the amount of hardware
and software you need to purchase and
maintain.

1. Replication can be complex
to set up and maintain.

2. Using two servers can
increase the cost of hardware,
software, and maintenance.

3. Replication can impact the
performance of your system,
as data must be copied from
one server to the other. 4. Risk
of data loss: If the servers are
not properly configured, data
can be lost if one server fails.

Replication can be used
in any situation where
you need to ensure
that data is always
available and up-to-
date. This is especially
important in medical
applications,  where
data loss could have
Serious consequences.

ETL

1. Efficiently manage large data sets.
2. Ensure data accuracy and completeness.
3. Reduce processing time.

1. Requires significant
investment in time and
resources.

2. Can be complex to set up
and maintain.

1. When data sets are
large and complex.

2. When data accuracy
and completeness are
critical.

3. When processing time
needs to be reduced.

Two-way
algoritm

1. Two-way sync algorithms can help to
ensure that data is more accurate by
synchronizing data between two different
systems. This can help to avoid errors that
can occur when data is manually entered
into a system.

2. Two-way sync algorithms can help to
make data entry and retrieval more
efficient. This can save time and money for
healthcare organizations.

3. Two-way sync algorithms can provide
healthcare organizations with more
flexibility when it comes to data entry and
retrieval. This can be beneficial for
organizations that need to change their
data entry processes frequently.

1. A two-way sync algorithm
can add complexity to your
EHR system. This complexity
can make it more difficult to
use and maintain.

2. A two-way sync algorithm
can also increase the risk of
data loss. If one of the systems
involved in the sync process
fails, you may lose data.

3. A two-way sync algorithm
can also decrease the
flexibility of your EHR
system. This can make it
more difficult to customize
your system to meet your
specific needs.

In general, two-way sync
algorithms can be used
whenever data needs
to be synchronized
between two systems in
real-time. This might be
necessary, for example,
when patient data is
being shared between a
hospital and a primary
care provider, or when a
patient's medical records
are being accessed by
multiple providers
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Conclusions. The choice of model and method will depend on the specific needs of the

organization. For example, if data accuracy is more important than efficiency, the snapshot
model may be more appropriate. If data accuracy is less important, the incremental model may
be more appropriate. If data security is a concern, replication may be the best option. Different
organizations have different needs, and there is no one «right» way to synchronize medical
databases. The important thing is to choose a model and method that will work well for the
specific needs of the organization.
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V]IK 004.03

MOJIEJI TA METOJIM CUHXPOHI3AIIIT BA3 JAHUX MEJUYHUX

THOOPMAILIMHUX CUCTEM

BanenTun I'aren

Yepracwvkuil depaoicasHutl mexuono2iunutl yHigepcumem, Yepxacu, Yxkpaina

Pestome. /[ nobyoosu cucmemu oOMiHy MeOUdHOW iHOPMAYIEID HEOOXIOHO, W06 pi3HI MeOUYHI

cucmemu Oyau cymicuumu misc coboio. Axwo cucmemu mecymicHi — He0OXIOHO Oocsemu CYMICHOCMI 34
00NOMO2010 OOCACHEeHHA CeMAHMUYHOi ma CcuHmakcuuynoi cymicHocmeii cucmem. Axwo cymicHicms
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00Cs1eHEeHA, GUHUKAE HeOOXIOHICMb CUHXPOHIZY8amu 6a3u OaHux pisHux cucmem. /s 0ocsenenHs 0anoi memu
npo6edeHo O0CHIONCEHHS, 8 AKOMY PO3JISIHYMO HAUNONYAPHIUL MOOELl Ma Memoou CUHXPOHIZAYIT MeOUYHUX
odanux. Omaice, iCHY€E KibKa Pi3HUX cnOco0i8 cCUHXPOHIZayii MeOuuHoi inghopmayii midxc 08oma cucmemamu.
Haiinowupeniwumu € pennixayis, ETL ma 0eocmoponusa cumxponizayia. Y xodsxcrnozo € ceoi naocu ma
Minycu, AKi cuio epaxosysamu npu 8ubopi piwenus. Pennikayia — ye npoyec xonitosanus Oauux 3 OOHI€l
cucmemu 8 iHwty. 3a3zeuuail 8iH BUKOPUCMOBYEMBCA, KOIU OAHI HEO0OXIOHO CUHXPOHI3Y8AMU 8 pedcuMi
PeanbHo2o 4acy, Hanpukiao, Oas cucmemu Monimopunzy nayichma 6 peanrsHomy udaci. Ocnoena nepesaza
penuixkayii nonseac ¢ momy, wo ii 6i0HOCHO npocmo Harawmyseamu i oocnyzogyeamu. OCHOBHUM HEOOAIKOM
€ me, Wo ye mModce Oymu pecypcoMiCmKUM, OCKIIbKU KOJNCHIU cucmemi nompiOHO nOCMIUHO nepegip amu
Hasenicms 3MiH, a nomim koniiosamu yi sminu. ETL (extract, transform, load) — ye npoyec, xonu oani
BUMAZYIOMbCA 3 OOHIET cucmemu, Nepemeopiolomvcs y Qopmam, AKUL MOXHCE UKOPUCTOBYBAMUCA THULOIO
cucmemoro, a nNomiMm 3asanmagicyromvcs 6 yio cucmemy. ETL 3a3zeuuaii euxopucmogyemuvcs, KoM €
HeoOXiOHICMb pe2yisapHo20 nepeMiyeHHs OAHUX 3 OOHIEl cucmemu 6 I[HUWLY, HANPUKAAO, OJisl HIYHO20
pesepsnozo konitoganns. Ilepesaza ETL nonsecae 8 momy, wo 11020 MOACHA 1€2KO HANAUINYEAMU 8IONOGIOHO
00 KoHKpemHux nompeb 3adianux cucmem. Hedonikom € me, wo tioco narauwmyeanns ma 00C1y208y6aHHsA
Modice 3aUnAmU Oa2amo 4acy, a maxKodic §in Modice He BNOPAMUCS 3 CUHXPOHIZAYICIO OAHUX Y PeANbHOMY YAC.
Heocmoponna cunxpouizayis — ye npoyec, KOAU OAHi CUHXPOHIZYIOMbCA MIdC 080MA CUCEMAMU 8 000X
nanpsamkax. Toomo 3minu, 3pobaeni 6 00HIl cucmemi, penikyiomucs 6 iHuLy cucmemy, i Hasnaxu. Ilepesazca
080CMOPOHHBLOI CUHXPOHI3AYI] NOAA2AE 8 MOMY, WO I BIOHOCHO NPOCMO HALAWMY8AMU Ul 00CTY208Y8aMU.
Heoounikom € me, wo, sk i pennikayis, éona modxce oOymu pecypcomicmkor. Bubip moodeni ma memody 6yoe
3anexcamu 6i0 Konkpemuux nompe® opeawizayii. Hanpukaad, AKwo moumicmv OAHUX 8ANCIUSIMA 3d
eexmugnicmo, MOOe1b MOMEHMATLHO20 3HIMKA MOdce Oymu nputinamuiworo. Axwo mounicmes danux meHut
8AACIUBA, THKPEMEHMHA MOOeNb Modce bymu npuinamuolo. Axuo be3nexa 0anux 6UKIUKAE 3AHENOKOEHHA,
penuixkayis modce bymu Haukpawum eapianmom. Pisni opeanizayii maiomo pizni nompebu, ne icHye €0uHo20
«NPABUIBLHO20» CHOCOOY CUHXPOHIZayii meouuHux 6a3 danux. Baowciuso eubpamu mooenv i memoo, sKi
06y0yms 0obpe npayrosamu 05k KOHKpemHUx nompeb opeanizayii.
Knrouosi cnosa: meouyna ingpopmayiiina cucmema, 6aza OaHux, CUHXPOHIZAYIs.
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