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Abstract

In recent years, artificial intelligence (AI) has significantly transformed approaches to medical data analysis and treatment
outcome prediction. A key challenge is integrating Al with medical information systems to enhance the accuracy and efficiency
of predictions. This paper presents the development of a preliminary automated programming interface (API) designed to
prepare initial data from medical databases for subsequent systemic-cognitive analysis and prediction of gallstone disease
treatment outcomes. The proposed API simplifies the process of data integration and adaptation for use in the intelligent
system "Eidos". This system enables detailed analysis and prediction of treatment outcomes, supporting more accurate and
well-founded decision-making in medical practice. The paper examines the architecture of the AP], its functional capabilities,
and the results of testing on real-world data, including information on patients who underwent surgery for gallstone disease in
healthcare institutions of Krasnodar Krai during the period from 2016 to 2024. Special attention is given to data adaptation for
the "Eidos" system, which can process large volumes of medical information and identify cause-and-effect relationships, which
is crucial for improving the quality of medical care and enhancing the effectiveness of therapeutic interventions. The
application of this interface significantly reduces the time required for data preparation, minimizes errors, and improves the
accuracy of treatment outcome predictions. Thus, the developed programming interface is a valuable tool for automating
scientific research in the field of medicine, promoting the integration of AI into clinical practice, and opening new
opportunities for personalized medicine.

Keywords: API, ASC-analysis, Eidos intelligent system, gallstone disease, prediction, outcome forecasting, surgical
treatment.
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AHHOTaNMA

B nocnepHue rofpl MCKyCCTBeHHbIN MHTe/u1eKT (M11) 3HaUMTebHO M3MeHM/ MOAXO0/bI K aHa/Iu3y MeJULIMHCKUX [aHHBIX U
MPOTHO3UPOBAHUIO HCXOAOB JjeueHHs. OfHOM W3 KIIOUEeBBIX 3afad gBjsercd wuHTerpanus VW ¢ MeAWLMHCKUMU
MH(OPMALMOHHBIMY CHCTEMaMHM [ijisl TIOBBIIIEHUST TOYHOCTH U 3¢ (eKTUBHOCTH NPOrHO30B. B flaHHOM cTaThe mpefcTaBiieHa
pa3paboTKa Ipe/iBapuTeIbHOTO aBTOMaTH3UPOBaHHOTO NporpaMMHoro uHrepgeiica (API), KoTopblii obecrieurBaeT MOATOTOBKY
WCXOJHBIX IaHHBIX M3 MeJWLMHCKUX 0a3 [yisl AajbHeHIero CHCTeMHO-KOTHUTHBHOTO aHalv3a M MPOTHO3UPOBAHUS MCXOZIOB
JleueHUs1 )KeTYHOKaMeHHOW OonesHu. IlpepnoxxenHbiii API yrpoljaeT mpolecc MHTerpaluy [JaHHBIX W UX afanTalyd s
WCTI0/Ib30BaHUSl B MHTe/UIeKTyaJbHOM cucTeMe «DWAOC». JTa CUCTeMa I03BOJIIET TIPOBOAUTH JeTalbHbIM aHanus U
MPOTHO3WPOBAaTh Ppe3y/bTaThl JIeueHWs, 4To CrocobcTByer Oosee TOYHOMY U OOOCHOBAaHHOMY TIPUHSITHIO peIlIeHHH B
MeJULIMHCKOW TMPAKTHKe. B cTathbe paccMOTpeHbl 0COOeHHOCTU apXUTeKTypbl API, ero QyHKIMOHA/bHBIE BO3MOXXHOCTH, a
TaK)Xe MPHBe/IeHbl pPe3y/bTaThl TeCTUPOBAHHUS Ha peasibHbIX JaHHbBIX, BKIIOYAOMMX UH(GOPMALIMIO O MaljieHTax, epeHeCcInx
OTEepaTHBHOE JIeUeHHUE >KeTUHOKaMEeHHOU 00/ie3H B yUpeXXIeHUsIX 37jpaBooxpaHenusi KpacHozmapckoro kpas 3a nepuog 2016-
2024 ropoB. Ocoboe BHMMaHWE yZeleHO a[alTalliy [JAHHBIX /ST CUCTeMbI «DWUJ0C», Crloco6HON 06pabaThiBaTh OOJIbILIHE
MacCHBBl MeJUIMHCKOW WH(GOPMAalid W BbISIBJSTH TPUUMHHO-C/IEJCTBEHHBIE CBSI3M, UTO KMMeeT Ba)KHOe 3HaueHWe [|is
y/yullleHHsl KaueCcTBa MeAWLIMHCKOM ITOMOILM U NOBBIIIeHUs 3G (eKTHBHOCTH JiedueOHBIX MeponpusaThil. [IprMeHeHre JaHHOTO
uHTepdeiica MO3BO/sAET 3HAUUTELHO COKPAaTUTh BpeMsl Ha MOATOTOBKY AaHHBIX, MMHUMH3MPOBaTh OLIMOKW W Y/IYYIIUThH
TOYHOCTb MPOTHO3MPOBAHUS UCXOJOB JieueHusi. Takum o6pa3oM, pa3paboTaHHBIN MPOrPAMMHBIN UHTEpGENC TpeCcTaB/seT
coboli BaKHbI MHCTPYMEHT [JIsi aBTOMaTH3aliuy HayuHbIX MCC/Ief0BaHUN B 00s1acTU MeIULIMHBI, CIIOCOOCTBYSl MHTErpaLiiu
VU B KIMHUYECKYIO NPAKTHUKY U OTKPbIBask HOBble BO3MOKHOCTH [i/IS TePCOHAIU3UPOBAHHON MeULIVHBIL.
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KmoueBbie cinoBa: API, ACK-aHanu3, UWHTe/lIeKTyalbHas CUCTeMa OH/JOC, >KeJlYHOKaMeHHasi 0oie3Hb,
TIPOTHO3UPOBaHKe, TPOrHO3UPOBAHKE UCXO/0B, OIlepaTUBHOE JieueHue.

Introduction

In recent years, a real revolution in the field of artificial intelligence has been taking place all over the world [1], [2]. Tt
would not be an exaggeration to say that artificial intelligence is one of the main directions of development of modern
information technologies (along with promising human-machine interfaces and computer networks) and technologies in
general.

Main Part

A huge number of intelligent systems of very high quality for a wide variety of purposes have already appeared in the
public domain, and new ones appear almost every day. To personally verify this, it is enough to search the Internet yourself,
simply follow the links.

Among these systems, we can highlight dialogue support systems (chatbots), systems for generating texts, images and
videos based on verbal descriptions and prototypes, intelligent systems for marketing, design, songwriting (both lyrics and
music) and many, many others (Figure 1).

Figure 1 - Classification of artificial intelligence systems
DOI: https://doi.org/10.60797/IRJ.2024.148.90.1

In the context of this article, it is especially important that artificial intelligence systems are systems of automation of
intellectual activity, which not only repeatedly, but in some cases by several orders of magnitude, increase the capabilities of
natural intelligence. In particular, these systems can be used as tools of scientific knowledge in a wide variety of scientific
fields, including medicine [3], [4], [5].

This is very relevant, since it allows achieving not only scientific, but also practical goals, i.e. it not only provides new
scientific knowledge in the field of medicine, but will allow developing new scientifically based recommendations for
improving medical practice, both in terms of types of diseases, regions and healthcare institutions, and for specific patients.

But not all intelligent systems are suitable for this, but only systems of intelligent analysis of numerical and text tabular
data that are in full open free access. We chose the intelligent system "Eidos" [6], [7], which is one of the most popular
intelligent systems of Russian development in the world. Quite a lot has been written about this system: [6], [7]: 715 scientific
papers in various fields of science, including 47 monographs, 27 textbooks, including 3 textbooks on intelligent information
systems with the stamps of the UMO and the Ministry, 34 patents of the Russian Federation for artificial intelligence systems,
380 publications in publications included in the list of the Higher Attestation Commission of the Russian Federation, 21
publications in journals of the RSCI core (according to RSCI data), 4 articles in journals included in WoS, 7 publications in
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journals included in Scopus. Three monographs in the Library of Congress of the United States. ASC-analysis and the "Eidos"
system have been successfully applied in 10 doctoral and 8 candidate dissertations in economic, technical, biological,
agricultural, psychological and medical sciences, several more doctoral and candidate dissertations in these areas of science
using ASC-analysis and the "Eidos" system are in the stage of preparation for defense. Therefore, it is not advisable to describe
this system in detail in this short article, and we will only give a brief overview of it.

There is quite significant and successful experience in using the Eidos system to solve medical problems [8], [10], [12],
[13].

The universal cognitive analytical system "Eidos" differs from most intelligent systems in at least some of the following
parameters:

-is universal and can be applied in many subject areas, since it was developed in a universal formulation, independent of
the subject area and has 6 automated software interfaces (API) for inputting data from external data sources of various types:
tables, texts and graphics. The Eidos system is an automated system, i.e. it assumes direct human participation in real time in
the process of creating models and using them to solve problems of identification, forecasting, decision-making and research of
the subject area by studying its model (automatic systems operate without such human participation);

- is one of the first and most popular domestic systems of personal-level artificial intelligence, i.e. it does not require the
user to have special training in the field of artificial intelligence technologies and programming: there is an act of
implementation of the Eidos system in 1987;

- really works, provides stable identification in a comparable form of the strength and direction of cause-and-effect
relationships in incomplete, noisy, interdependent (non-linear) data of very high dimensionality of numerical and non-
numerical nature, measured in different types of scales (nominal, ordinal and numerical) and in different units of measurement
(i.e. does not impose strict requirements on data that cannot be met, but processes the data that is available);

- has a "zero entry threshold":

- contains a large number of intelligent local (i.e. supplied with the installation) and cloud educational and scientific Eidos
applications (currently there are 31 and more than 411 of them, respectively;

- is in full open access for free, and with up-to-date source texts: open license: CC BY-SA 4.0, and this means that it can be
used by anyone who wishes, without any additional permission from the original copyright holder — the author and developer
of the Eidos system, Professor E.V. Lutsenko (note that the Eidos system was created entirely using only licensed instrumental
software and there are 34 certificates of the Russian Patent Agency for it);

- is an “interpreter of intelligent models”, i.e. on the one hand, it is an instrumental shell that allows one to create
intelligent applications based on it without any programming configurator of statistical and system-cognitive models, and on
the other hand, it is a run-time system or execution environment that ensures the operation of these intelligent applications in
an adaptive mode.

- To master the Eidos system on your own, simply download it from the page: and install the full version of the system,
and then in 1.3 mode download and install from the Eidos cloud one of the intelligent cloud Eidos applications and execute it,
following the description of the application. Usually this is the readme.pdf file in the folder: c:\Aidos-X\AID_DATA\Inp_data.
For studying it is better to choose the newest applications, the author of which is prof. E.V. Lutsenko. In addition, on the page.
There are more than 300 one and a half hour video lessons (in Russian) and many other educational materials and examples of
descriptions of intelligent Eidos applications.

- supports an on-line environment for knowledge accumulation and exchange, and is widely used throughout the world
(Figure 2);

Figure 2 - Launches of the Eidos system in the world 9.12.2016 until 10.09.2024
DOI: https://doi.org/10.60797/IRJ.2024.148.90.2

- provides multilingual interface support in 51 languages. Language databases are included in the installation and can be
replenished automatically;
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- the most computationally intensive operations of model synthesis and recognition are implemented using a graphics
processing unit (GPU), which in some tasks provides acceleration of the solution of these tasks by several thousand times,
which really provides intelligent processing of big data, big information and big knowledge (the graphics processor must be on
the NVIDIA chipset, i.e. support the OpenGL language);

- knowledge and solving problems using this knowledge identification, forecasting, decision support and research of the
subject area by studying its system-cognitive model, generating a very large number of tabular and graphical output forms
(development of cognitive graphics), many of which have no analogues in other systems (examples of forms can be seen in the
work [14]);

- it imitates the human style of thinking well and is a tool for cognition: it gives results of analysis that are understandable
to experts based on their experience, intuition and professional competence, if these experts already exist, and if they do not yet
exist, it still gives correct results of cognition, which will be recognized by future experts when they appear;

- instead of imposing practically unrealistic requirements on the initial data (such as normal distribution, absolute accuracy
and complete repetitions of all combinations of factor values and their complete independence and additivity), automated
system-cognitive analysis (ASC-analysis) offers, without any preliminary processing, to comprehend the data that exists and,
thereby, transform them into information, and then transform this information into knowledge by applying it to achieve goals
(i.e., for decision-making and management) and solving problems of classification, decision support and meaningful empirical
research of the modeled subject area.

There are medical software systems that accumulate medical databases on patient appointments at healthcare facilities,
various patient characteristics, treatment methods used, and treatment results.

However, these medical databases always differ in form from the standards adopted by a particular intelligent software
system. Therefore, in order to integrate an intelligent system into a medical software system, it was necessary to develop an
automated software interface between medical databases and an artificial intelligence system, and such an interface was
developed by the authors (Figures 3 and 4).

3analTe peskH [MOCASAYHOLME PESKHME] MOKHO S303E4TE TOABKD NOCAE BEINDAHERHA NDElsYWME]

1. Konseprauna B I Vnp_data_2016_2018.xlsx", “Inp_data_2013_2021.xlsx", “Inp_data_2022_2024.xlsx" v "Operation_2016_2024.4lsx" & dbf

2. P OpHMUPOBAHHE NPEAEAPHTENEHDN offbeamHeHHoN b I oSpawennit: "Patient_pre. DBF"

HenoaHeHHe pesdos 1-2-3 No o4epeaH aauH 52 Apyri
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Figure 3 - Graphical user interface (GUI) of the preliminary API between medical databases of special medical software and
the standard interface for inputting external tabular data into the Eidos intelligent system
DOI: https://doi.org/10.60797/IRJ.2024.148.90.3
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Figure 4 - Place of the preliminary API in the structure of integration of the intelligent system “Eidos” into the system of
special medical software
DOI: https://doi.org/10.60797/IRJ.2024.148.90.4

To use the program, you need to save it to the folder where the executable module of the Eidos system is located. You also
need to save the medical databases of the source data, uploaded by the medical system to MS Excel files, to the same folder. In
our case, these are the files:
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+ Mnn Tun  Pasmep J[ara AtpubyTel
Q [.] <[Manka> 30.08.2024 09:19 ----
EInp_data 20162018 xlsx 54415042 28.08.2024 08:11 -a--
] Inp_data_2019_2021 xlsx 123798 101 28.08.2024 08:15 -a--

] Inp_data_2022_2024
) Operation_2016_2024

124105 284 28.08.2024 08:17 -a--
5030736 28.08.2024 08:19 -a--

xlsx

oom oo

xlsx

Figure 5 - MS Excel files
DOI: https://doi.org/10.60797/IRJ.2024.148.90.5

These files contain information on patient visits to healthcare institutions in Krasnodar Krai for the period 2016-2024, i.e.
for a period of 8 years. Information for 2024 will be updated as it appears in medical databases. All initial data is anonymized.

The first file contains information on appeals to healthcare institutions by patients who underwent surgery during the
period 2016-2024.

The following files contain information on visits to healthcare institutions by non-operated patients for different periods:
2016-2018, 2019-2021 and 2022-2024.

Some quantitative parameters of the initial data for Krasnodar Krai for 2016-2024 are given below. The number of visits of
non-operated patients to healthcare institutions in 2016-2018: 273,222 people; in 2019-2021: 531,733 people; in 2022-2024:
525,155 people; the number of visits of operated patients to healthcare institutions in 2016-2024: 54,967 people.

Total number of patient visits to healthcare institutions in 2016-2024: 1,385,077 visits. This number of visits exceeds the
capacity of MS Excel for the number of rows in one sheet, which cannot exceed 1,048,576 rows. This is the main reason why
medical databases are downloaded into several Excel files containing data for certain periods of 2 years.

Total number of patients in 2016-2018: 409,684. Number of different diagnoses in patients in 2016-2024: 983. Number of
different healthcare institutions that patients visited in 2016-2024: 140.

All source data files are identical in structure and contain information on the following indicators:

Table 1 - Indicators
DOI: https://doi.org/10.60797/IRJ.2024.148.90.6
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These initial data are already marked up, since they contain not only indicators describing the patient’s condition for each
visit to a healthcare facility and the treatment methods used, but also information about the outcome of the treatment.
A fragment of a real Excel file of source data for 2016-2018 is given below:

) np_data 201

6.2018.ru.enxisx

Al 8 e o 3 F G H i ] K L [
1 1o|mKex| - [vke_NAVE PO~ [datr__[-[0ATN [~ |age[~ [Treatment|~ [Operation - [Region ~ [cope_ur - [name urL ~ [isxoat
2 1]K861 _[Other chronic pancreatitis F_[15.021974[0a.09.2017] 43 | oou7r. N [the fo7099 igetary

3 2|K86.0__|Chronic pancreatitis of alcoholic etiology F_[18.04.1938[24.00.0017] 79 | o017, N___[city of Armavir [02501 __[6BUZ "SSP of Armavir” Ministry of He|

4 3[K869 |Disease of pancreas, unspecified F_[12071959[18.05.2017] 58 | o7r. N 9032 ]

5 4[K869 [Disease of pancreas, unspecified F|17.001973(14.05.2017] 44 | oo7r. N 0005

6 5[K859 [Disease of pancreas, unspecified F[22.081998[26.09.2017] 19 | 20u7r. N |Resorttownof Anapa [01028 |mBUZ" 7

7 6|85 |other chronic pancreatitis F_[21.091927]27.09.2017] 90 | o17r. N [ResorttownofAnapa [01031  [mBUZ" No.3"

8 7]K86.1__[other chronic pancreatitis F_[18.07.1956[28.08.2017] 61 | oo17r. N [the 7099

9 _8[K86.1__[Other chronic pancreatitis F_[03.011962[23.08.2017] 55 | o017v. N___[Thecity of Krasnodar__[07099

10 5[K86.1_Jother titis F_[31101962[15.09.2017] 54 | oo17r. N___[Thecity of Krasnodar__[07099

11[10[ke6.1_|other titis F[22.091954[15.09.2017] 62 | 2017r. N___|Labinsky district 0022

12 11[Ke6.1_|other F20.091954[15092017] 62 | 2017w N [tabinsky district 10022 igetary Healthcare Inst

13 [12[K86.1  chronic pancreatitis M _[15.12.1972[25.09.2017] 44 | zoa7r. N 3100 igetary

1413[K86.1__[Other chronic pancreatitis M_[03.01195821.082017] 59 | 20171 N rict__[31004___[State Budgetary ction
15 [14[K86.1__|Other chronic pancreatitis M [04.051959]19.09.2017] 58 | 20u7r. N rict_[a2515___|cHuz " " Timashevsk” 2
16 15[K86.1__[other M_[15.061970[14.02007] 47 | 20171 N laso1a igetary

17 16[K86.9__|Disease of pancreas, unspecified F_[2003.1988[04.09.2017] 29 | 07r. N fa5014___|state Budgetary Healthcare Inst

18 17[Ke6.1_|other v _[17.021993[15.092007] 24 | 017w, N fas01a igetary

19 18[k86.1  chr F_[17111970[10.09.2017] 46 | oo17r. N trict (47003 igetary Healthcare Ins

20 19[k869 _|Disease o F_[11111051[13.09.2017] 65 | oou7r. N ¥ 39010

21 20[K861__|[Other; F_[06.08.1964[20.09.2017] 53 | o017, N 19032

22 21[861__|[Other. F_[26.081960[25.09.2017] 57 | 017w N 19032

23 22[Ke6.1_|other F_[2003.1960[21.09.2017] 57 | 207r. N 9032

24 23[K8651 [other. F[07.081957/20.09.2017] &0 | 20u7r. N v 9001

25 24[k861__[oth M_[0209.1961(15.092007] 76 | 20171 N |veiskdistrict 6008 igetary

26 25K86.1 1 chronic pancreatitis F_[07.051045[12.09.2017] 72 | oouze. N |veiskdistrict 6008 igetary Healthcare Ins

27 26[K861__|[Other; titis F_[13.101936[05.09.2017] 80 | oo17r. N istrict (47003 igetary Healthcare Insti

28 27]K869 _|Disease of pancreas, unspecified F_[27.111963]04.05.2017] 53 | ow7r. N 0005 y

29 28[K861__[Other. M _|26.04.197021.08.2007] 47 | 20071 N district__[30009 ry Healthare Inst

30 25[Ke6.1_|other F[11.01.1959]20.09.2017] 58 | 20u7r. N district__[30009

31 30[ke6.1  chronic pancreatitis M_[21.021951[09.09.2017] 66 | 20171 N 0009

32 31[K86.1__|Other chronic pancreatitis F_[09.05.1991[02.09.2017] 26 | oo17r. N 0009

33 32[K86.8__|Other specified diseases of pancreas M _[31.03.1965[27.09.2007] 52 | 20u7r N 5008

34 33[K86.9_|Disease of pancreas, unspecified F|25111980[2009.2017] 36 | 2017r. N 9010

35 34[Ke6.1__|other F[12051942(18.05.2017] 75 | ou7r. N y 9001

36 35[Kes.1 F 27a1196318002007] 53 | a007e. N [Thecity of Krasnodar 7095

Figure 6 - A fragment of a real Excel file of source data for 2016-2018
DOI: https://doi.org/10.60797/IRJ.2024.148.90.7

Let's briefly review the purposes of the preliminary API modes.
First mode called by clicking on the button:
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1. Koneeprauma 611 “Inp_data_2016_2018.xlsx", "Inp_data_2019_2021.xlsx", "Inp_data_2022_2024.xlsx" v "Operation_2016_2024.xlsx" & dbf

and provides downloading of all source data files in turn and their conversion into dbf database standard used in the Eidos

system. The resulting database files are:

Figure 7 - First mode calling button
DOTI: https://doi.org/10.60797/IRJ.2024.148.90.8

1+ man

&I
| Inp_data_2016_2018
| Inp_data_2019_2021
| Inp_data_2022_2024
| Operation_2016_2024

Figure 8 - The resulting database

Tun

Pazmep [farta
<Manka> 30.08.2024 09:18 ---

DBF 846715 461 28.08.2024 21:47 -a--
DEF1 647 241 030 28.08.2024 21:30
DEF1 627 455 828 28.08.2024 21:33
DBF 1536 326 599 28.08.2024 21:54 -a--

oW omow

ATpubyThl
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Second mode called by clicking on the button:

2. P opMupoBaHme npeasapuTentHol ofbeaunentol b1 ofpawenw "Patient_pre.DBF"

and combines all the databases obtained in the previous mode into one database: Patient_pre.DBF. A fragment of this

Figure 9 - Second mode calling button

DOI: https://doi.org/10.60797/IRJ.2024.148.90.10

database in DBF Commander is given below:

A © D E F G H 1 ) K
1 NUMBER|ID MKBX |P|DATR AGETREATM|OPHREGION CODE_U|ISXODL
2 1 120186|K86.1  |A|15.02.1974 | 43[2017 N _|The city of Krasnodar 07099 |4/8-no change
3 2 146543|K86.0 |A[18.04.1938 | 792017 N |City of Armavir 02501 |7/8-improvement
4 3 98703|K86.9 |A[12.07.1959 | 58(2017 N |Bryukhovetsky district 19032 |3/8-recovery
5 4 138704 (K86.9 17.04.1973 || 4244|2017 N |Kushchevsky district 30009 |6/8-remission
6 E 183365(K86.9 |A|22.08.1998 | 19/2017 N _|Resort town of Anapa 01028 |5/8-inspection
7 6| 175190(K86.1  |A|21.09.1927 | 902017 N |Resort town of Anapa 01031 |6/8-remission
8 7 143814|K86.1  |A|18.07.1956 | 612017 N_|The city of Krasnodar 07099 |4/8-no change
9 8 19614(K86.1  |A[03.01.1962 | 55/2017 N |The city of Krasnodar 07099 |4/8-no change
10 9 253485(K86.1  |A|10/31/1962 | 542017 N [The city of Krasnodar 07099 |4/8-no change
1 10| 200021(K86.1 |A|24.09.1954 | 62|2017 N |Labinsky district 10022 |2/8-worsening
12 11 O|K86.1 |A|24.09.1954 | 622017 N |Labinsky district 10022 |7/8-improvement
13 12| 332171(K86.1 15.12.1972 | 442017 N _|Leningradsky district 31004 |5/8-inspection
14 13 266228 (K86.1 03.01.1958 | 59|2017 N _|Leningradsky district 31004 |5/8-inspection
15 14| 272937|K86.1 04.05.1959 | 58/2017 N _|Timashevsky district 42515 |4/8-no change
16 15 329534|K86.1 15.06.1970 | 472017 N |Ust-Labinsk district 45014 |8/8-recovery
17 16| 162999(K86.9 |A|20.03.1988 | 29/2017 N |Ust-Labinsk district 45014 |7/8-improvement
18 17| 338198(K86.1 17.02.1993 | 242017 N |Ust-Labinsk district 45014  |5/8-inspection
19 18| 143505|K86.1 |A|17.11.1970 | 46(2017 N _|Shcherbinovsky district 47003 |7/8-improvement
20 19 592913(K86.9 |A[11.11.1951 | 65/2017 N |Starominsky district 39010 |7/8-improvement
21 20| 49323|K86.1  |A)06.08.1964 | 53(2017 N |Bryukhovetsky district 19032  |8/8-recovery
22 21 216231(K86.1  |A|26.08.1960 | 57/2017 N |Bryukhovetsky district 19032 |3/8-recovery
23 22| 162710(K86.1 |A|20.03.1960 | 57/2017 N _|Bryukhovetsky district 19032 |8/8-recovery
24 23 57359|K86.1  |A|07.08.1957 | 60([2017 N |Kurganinsky district 29001 |5/8-inspection

It is important to note that this file has 1,385,077 lines, which already exceeds the capabilities of MS Excel.

Figure 10 - A fragment of database in DBF Commander
DOI: https://doi.org/10.60797/IRJ.2024.148.90.11

Third mode called by clicking on the button:

3. Popmupoeatue b1 obpawenmit: "Patient_pre_tmp.DBF" u nauvenos: "Patient. DBF" ann eoaa B cuctemy "3igoc”

Figure 11 - Third mode calling button

DOI: https://doi.org/10.60797/IRJ.2024.148.90.12

This mode performs many functions:

1. Logically sorts the Patient_pre.DBF database of requests by unique patients. It is considered that rows with data on
patient requests to healthcare institutions contain data on the same patient if the gender, date of birth and region of the patient's

request match in these rows.
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2. The Patient. DBF patient database is formed, in which each line corresponds to one patient. A fragment of this database
in DBF Commander is shown below:

I o cex oL [reATvenT resion [cove v oveRation _[pesutr
e osoor n b

ety
Resort city_Sochi
Kavkazskly_district
. tnct

2[ks6 1€86.5 Fe
afKes_0Kss_1 k86 1869 Free
3[K6_1 K86 1 K861 [Fre
alKes_1 k86 9 K86 986 5 Frer
2fkss 1k85.1 Fe

k65
2[ks6 16565 FF
ko1 3
6[Ke6_1 Ka6_1 K86 1K86_1K86 1K86 1 [FFFFrr
K85_5 K86 9 K86_5 K86 9 K85 5 Frerr

Kavkazskiy_district
[Toilisi_gistict
Dinskoy_district

ST
reie disric
Kovshiy_ g
asine—foaoo 3000 [ o5
Uspenshy_distrit Tasososso10 o 57

e Ko 5 keo_9 ka5 Frer

5
4
1]
2|
3
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1lkss s 3
3
1]
1]
E
§

861 kg6 1 G Otradnensky_district [35008 35008 AN, 77
district fa7003 N a
keo_1 5.5 Fe Beloglinsky_distict 18001 18001 NN 57
ke6 1 [ty Armav Joasos N a
ks 1 3 o015 [ty rasnodar forusa N a
a6 1 Keb_1 Ka6_1 Keb_1 Ke6_LKB6_LKBG[F FFFFFF 051051 [2015 2013 2020 2021 2021 2021 2021 2021 [Resort town_Anapa [o1026 01026 01527 01527 0152 33455555
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Figure 12 - A fragment of database in DBF Commander
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This database contains 409,684 records containing all data on 409,684 patients who, in 2016-2024, 1,385,077 applied to
healthcare institutions in Krasnodar Krai.

In the Patient. DBF database, all patients are assigned unique conditional identification numbers ID.

3. The Patient_pre.DBF database is physically sorted by unique patient requests. The result is the Patient_pre_tmp.DBF
database.

4. In the Patient_pre_tmp.DBF database of requests, patient IDs from the Patient. DBF database are entered. Based on this
database, a database is created: Inp_data2.DBF (a fragment is given below), completely ready for input into the Eidos system
using its standard data input interface API-2.3.2.2:

NUMBER [MKBX | POL |YEARBIRTH [AGE TREATMENT |OPERATION |REGION CODE_UR |RESULT
724417|K86.0 | F [1923 098 years 2021 N Kavkazsky district 23001 7/8-improvement
121301|K86.1 | F [1923 095 years 2018 N Kalininsky district 24009 4/8-no change
495323|K86.9 | F [1923 096 years old (2019 N Kurganinsky district 29001 7/8-improvement
709274|K86.1 | F [1924 097 years 2021 N The city of Krasnodar  [07087 4/8-no change
726744|K86.1 | F (1924 097 years 2021 N The city of Krasnodar  [07087 5/8-inspection
395097|K86.9 | F [1925 094 years [2019 N The resort city of Sochi [13571 7/8-improvement
730222|K86.9 | F [1925 096 years old [2021 N The resort city of Sochi [13571 3/8-no effect
730316|K86.9 | F [1925 096 years old [2021 N The resort city of Sochi [13571 7/8-improvement
730581|K86.9 | F [1925 096 years old [2021 N The resort city of Sochi [13571 7/8-improvement

84133|K86.9 | F [1925 093 years 2018 N Kavkazsky district 23519 7/8-improvement
175901|K86.1 [ F [1925 093 years 2018 N Korenowsky district 26001 7/8-improvement
185821|K86.1 [ F 1925 093 years 2018 N Korenovsky district 26001 7/8-improvement
374126|K86.9 F 1925 094 years 2019 N Tuapse district 15001 4/8-no change
106428|K86.9 | F [1926 092 years old [2018 N City of Armavir 02501 3/8-no effect
28634|K86.1 | F [1926 091 years 2017 N The city of Krasnodar (07087 8/8-recovery
1153705|K86.1 | F [1926 097 years 2023 N Kavkazsky district 23001 7/8-improvement
262245|K86.1 | F (1926 092 years old [2018 N Pavlovsky district 36011 5/8-inspection
485912|K86.9 | F [1927 092 years old (2019 N City of Armavir 02501 7/8-improvement
489042|K86.1 | F [1927 092 years old (2019 N City of Armavir 02503 4/8-no change
A97973|KB6.1 | F [1927 092 years old (2019 N City of Armavir 02503 4/8-no change
945231|KB6.9 | F [1927 095 years 2022 N Resort town of Anapa (01527 3/8-no effect
1321795|K86.9 | F (1927 096 years old (2023 N Resort town of Anapa  [01527 7/8-improvement
910705|K86.1 [ F [1927 095 years 2022 N Labinsky district 10022 5/8-inspection

Figure 13 - Inp_data2.DBF fragment
DOI: https://doi.org/10.60797/IRJ.2024.148.90.14

5. Based on the Patient. DBF database, a database is created: Inp_data.DBF (a fragment is given below), completely ready
for input into the Eidos system using its standard data input interface API-2.3.2.2. Note that To input the initial data from the
database: "Inp_data.DBF" into the Eidos system, you need to do the following:

1) copy "Inp_data.DBF" to the source data folder: "Aidos-X\AID_DATA\Inp_data\";

2) open "Inp_data.DBF" in MS Excel version no later than 2010 and save it with the name: "Inp_data.xIsx";

3) make the format of all cells: "Alignment-Wrap by words", format the table by the width of the columns and orientation
of headings, make the names of the result columns vertical (this is optional, it is optional);

4) Change the column names:
"ID,N_OBR,MKBX,POL,DATR,AGE,TREATMENT,REGION,CODE_UR,OPERATION,RESULTS".

respectively, to the following: "Patient ID, Number of visits, MKBX, Gender, Year of birth, Age (years), Years of visits,
Region, Healthcare institution, Operation, Results.

After this, you can enter this data into the Eidos system in mode 2.3.2.2 with the following parameters:

1. Input data file type: "Inp_data.xlsx" - XLSX MS Exel-2007(2010).

2. Range of columns of classification scales: initial column: 11, final column - 11.

7
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3. Range of columns of descriptive scales: initial column: 2, final column: 10.

4. Zeros and spaces are considered ABSENCE of data.

5. Mode: formalization of the subject area.

6. Method for selecting the size of intervals: equal intervals with different numbers of observations.

7. Apply a special interpretation of text fields and classes and features: consider words, i.e. cell elements separated by a
space, as field elements.

1D_|N_0BR[MKex oL REATMENT REGION ODE_UR [OPERATION ResuLT
1| 1 Jkss0 3 1923 58 021 [Kavkazskiy_district 3001 N 7

2 | 1 Jkes 1 3 1923 95 18 Kalininsky_district 4009 o a

3 | 1 |keeo F 1923 % 019 [Kurganinsky_district 9001 N i

4 | 2 [xssikss 1 &3 1924 97097 0212021 [City_Krasnodar 7087 07087 NN, las

s | & |xss 9kss oKss 9Ke6 9 FrEF 1925 94096 096 096 019 202120212021 _|Resort city_Sochi 3571 13571 13571 13571 [NNNNN 3777

6 | 1 Jksss 3 1925 93 018 [Kavkazskiy_district 3519 o 7

7 | 2 |kss ikss 1 e 1925 93093 0182018 Korenovsky district 5001 26001 NN 77

5 | 1 |keso F 1925 94 019 [Tuapse_district 5001 N a

9 | 1 |kess P 1926 92 018 [city_Armavir 2501 N a

0 | 1 [kes 1 3 1926 o1 17 [city_Krasnodar 7087 o a

1 | 1 kes1 F 1526 97 023 Kavkazskiy_district 3001 N 7

12 | 1 k61 F 1926 92 018 Paviovsky_district 6011 N 5

13 | 3 |86 1Kss 1K869 P 1927 92092092 019 2019 2019 [city_Armavir 2501 02503 02503 NN faaz

14 | 2 |ks6oKsss e 1527 95 096 0222023 Resort town_Anapa 1527 01527 NN 37

15 | 2 |kes 1ksss Fe 1927 95096 222023 Labinsky_district 10022 10022 NN 57

16 | 4 |86 0K86 1K86 1K86 9 FrFF 1928 89 089 091093 201720172019 2021 _|City_Armavir 2501, [NNNNN laa77
17 | 3 |86 1Kkse 1Kk 1 e 1928 89 090 092 0172018 2020 [City_Krasnodar 708107083 07089 [NNN fas7

18 | 4 |K86 186 9K86 9K86 5 Frer 1928 093 093 034 095 021 2021 2022 20: Resort town Anapa 01527 01527 01527 01527 [NNNNN 3777
19 | 2 |es 1kss 1 e 925 91091 192019 Resort city_Sochi 3003 13003 NN 77

20 | 1 |ksso F 925 90 018 Kavkazskiy_district 3519 o 7

21 | 2 |86 1kss s &3 928 89 091 0172019 [Toilisi_district 10005 40005 NN 77

2 | 1 ket P 925 %0 019 Dinskoy_district 2001 N 7

23 | 6 |K8o_1Ks6_1K85_1K86_1K86_1K86 L Frrrrr 925 188 089 089 092093 0942017 2018 2018 2021 2022{City_Krasnodar /001 07089 07091 07091 07091 laassss
24 | 5 |kab oKss 9Ks5 9K86 9K86 9 FrrFr 929 89 091091 092092 018 2020 2020  Anapa 01527 01527 01527 0152701527 __|NNNNN lassss
25 | 4 |86 9Ks6 9K36 9K86 9 FrFF 1929 204 |veisk_district [NNNNN 7777

2 | 1 |kseo P 1929 %0 019 [Kavkazskiy_district 3519 N 7

27 | 2 [ks6_1kss 1 P 1929 93 094 0222023 district 4001 34001 NN 66

25 | 2 |s6 1kss 1 e 1929 91054 202023 Uspensky_district 6010 46010 NN 57

29 | 2 |so1kss 1 e 1930 88 088 0182018 [Otradnensky_district 25008 35008 NN, 77

30 | 1 k6o F 1930 %0 020 district laz003 N 7

31 | 2 |kss1Kksss e 1530 89092 0192022 Beloglinsky_district 8001 18001 NN 57

32 | 1 kes 1 P 1930 87 17 [city_armavir 2503 o 5

3 | 1 |kes1 F 1930 89 019 [City_Krasnodar 7098 o 5

3a | 8 |86 1K86 1K86 1K86 1K86 1K86 1K86 1{FFFFFFF 1930 091091042018 2018 2020 2021 town_Anapa 34455555
35 | & K86 0K86_1K86 1K86_1K86_1K86 K86 SAFFFFFFF 1530 088 088 00 o1 rtcity_Sochi 13003 13003 13008 13034 13039 34577778

Figure 14 - Inp_data2.DBF fragment into the Eidos system in mode 2.3.2.2
DOI: https://doi.org/10.60797/IRJ.2024.148.90.15

These initial data are already marked up, as they contain not only indicators describing the patient’s condition in all of his
visits to healthcare institutions and the treatment methods applied, but also information about the treatment outcomes for each
visit.

Note that the created preliminary interface creates two resulting files: Inp_data2.DBF for creating models by requests, and
Inp_data.DBF for creating models by patients. These models are consistent with each other. Also, a file is generated:
Inp_data2.csv, containing the same data as Inp_data2.DBF, but more convenient for input in the API-2.3.2.2 mode of the Eidos
system, since when entering it, a file of field names is automatically generated, which, when using Inp_data2.DBF, must be
generated manually by the user. At the same time, the 2nd option allows you to specify field names in Russian.

The fourth mode called by clicking on the button:

WenonHerue pexumoe 1-2-3 no o4epeau 0auH 33 APYTUM

Figure 15 - The fourth mode calling button
DOI: https://doi.org/10.60797/IRJ.2024.148.90.16

and, as its name suggests, executes modes 1.2 and 3 sequentially one after the other, automatically, i.e. without user
intervention, generating all output databases from the original Excel files.
At the end of the 3rd and 4th modes, a resulting window with explanations for the user is displayed:
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P ikl MoxoaHeI aaHHb ['Patient_pre_tmp.DBF" u "Inp_data. DBF'") ana cuctemel "Biaoc choprMpoBaHs! yonewHal

HEKOTOPEIE NAPAMETPRI MC<O00HBE: OAHHELR N0 KPACHO OAPCKOMY KPAKD 34 2016-2024 MO Ak
KanuuecTen ofpaleHMl HEONEPUPOBAHHBIY NALWMEHTOE B YIPE#AEHWA SApasoorpaHeHun & 2016-2018 ronaw 273222
KoauyecTeo ofpall eHMi HEONEPUPOBAHHEIX NALMEHTOE B YUPEeHMa 3apasooxpaHeHua B 201 9-2021 rogax: 531733
KommyecTeo ofpall eHMi HEONEPUPOBAHHEIX NALMEHTOE B YUPEKLEHMA 3apasooxpaHeHun B 2022-2024 ropax: 525155
KomuyecTeo ofpalleHMi NpoonepHpoBaHHETX NaLKMEHTOE B YupekaeHuA sapasooxpaHerud 6 2016-2024 rogax: 54967
BCEMD konWyecTEo 0BPaLEHME NAUMEHTOS B YYPEHAEHWA 3ApaB0oxpaHeHHa & 2016-2024 rogax: 1385077

BCETD naumerTos 5a 2016-2018 rone: 409684

KoAMyecTBo pasnuyHeE: AMarHo=08 4 naumeHToe sa 2016-2024 roge: 983

K.OAMYECTED PasAMYHBIX YHPEKAEHHA S0PAE00XPAHEHHA, B KOTOPEIE 06paWwantcs naumerTel & 2016-2024 ronax: 140

YTofikl BEECTH MCXOOHEIE AaHHEIE W3 Ga36l aaHHeR: Inp_data DBF" & cucTery "Jiaoc’ HUKHO coenaTe crequmowes:

1] cronvposare "Inp_data.DEF" & nanky ana ucsooHex gaHHs: “AidossalD_DATAMnp_datah",

2] arkpeme "Inp_data. DEF" & M5 Excel epouu He nosaree 2010 roga W coxpabuTe ero ¢ umeHen lnp_data.xls",

3] caenate doprat Boex Aveek: "BripasHusanue-TlepeHocUTE No cAoBar'', OTHOPMATHPOBATE TAGAMULY MO WMPKHE KOAOHOK 1
OPMEHT LMK Sar0N0BKOE, UMEHA KONDHOK PESYNETATOR GAENSTE BETHKANLHO, [3TOMD MOXHO HE AENaTE, 3TO N0 HENIHMH),

4] NomMeHaTe HaumeHosaHKA konoHok: "|DN_0OER MKEX POL.DATR AGE, TREATMENT REGION CODE_UR. OPERATION RESULTS",
COOTBETCTEEHHD, Ha cneayowme: "'ID naumerTa Hucno ofpawerui MEB Non, Mo posaeHna Bospact [neT).looel ofpalleHui,

Pervon, Yu4p. sopasoospaneria Onepauma, Pesynstare:,

Mocne aToro MoxHD B pesMie 2.3, 2.2 BEOIMTE 3TH AaHHEIE B CHCTerMY 3Ha0c" Co CASYKILIMMM NAPAMET ParM:
1. Tun afina woxoaHeN: AaHHer: Tnp_data.xlss’ - L5 MS Exel-2007(2070).

2. I1anasoH CTONGLOE KNACCHPHEAWHOHHBIX WK HA4aNEHEIA cTondew; 11, koHeussi - 11,

3. IManasoH CTONGLOE ONUSATENEHEN WKAN HA4AMEHEIR cTONGEW: 2, KoHeuHsI - 10,

4. Hyau 1 npofentl cumtate OTCHCTEMEM aaHHe:,

. Pesiir: OpMani3auma NpeameTHON 061acTI.

E. Cnocod Beifiopa pasMEpa MHTEPEANDE. PAEHEIE HHTEPEANE! © PASHEIM YMCADM HAGMNAEHME.

7. MPUMEHTE CNEL,. MHTERMPET AUMI0 TEKCTOBRIX NONEA W KNACCOE, M MPM3HAKOE! B KAYSCTEE 3 NEMEHTOE NONGH CHWTATE CNOBA.

ATa Hpopraumra ecTe & aine: nformation Tigay. st

Figure 16 - Resulting window
DOI: https://doi.org/10.60797/IRJ.2024.148.90.17

Fifth mode called by clicking on the button:

BT aBKa HanMeHOBaHWY PeaY/LTaTOB NEYEHHA, AMErHO30B W YYPEXAEHH 3APaBOOKPEHEHHA B CIPABOYHUKM CHCTeMbl ' iiaoc"!

Figure 17 - Fifth mode calling button
DOI: https://doi.org/10.60797/IRJ.2024.148.90.18

Inserts into the reference books of the Eidos system and into the gradations of classification and descriptive scales the
names of treatment outcomes, as well as the names of diagnoses and health care institutions from the reference books specially
created for this purpose, created at the previous stages of inputting the initial data. As a result, the output forms of the Eidos
system will be much more convenient for perception and meaningful professional interpretation by a person. All the necessary
explanations for the user's work in this mode are contained in it.

Conclusion
Thus, the preliminary software interface developed by the authors made it possible to integrate the intelligent Eidos system
into the structure of special medical software and provided the ability for the Eidos system to use medical databases.
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