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Abstract: The goal of the work is to develop a client-server
software system for library index automation, which consists
of the user interface, presented as a web page, back-end server
layer, and database. The problem of developing a library index
automation system has been considered. The developed
structure of the library index automation system has been
presented. The structure of the library index automation
system database has been proposed. The features of designing
the user interface of the library index automation system have
been considered. The general algorithm of the library index
automation system and the system's class diagram have been
presented. To make sure that the developed system is secure
and stable development testing as well as stress testing have
been performed.

Index Terms: client-server architecture, software system,
library, automation, database, Java, Spring, Online public
access catalog.

I. INTRODUCTION

Data warehouses are a very important pillar of society
because they are the ones that can continue humanity’s
progress, despite the significant increase in the information
on which it builds. We all know the word library, although
it meant a storehouse of books at the time of its creation,
actually it has an informational meaning completely
analogous to data storage.

Although traditional libraries are slowly transforming
into virtual and digital libraries with the help of ICT and the
internet revolution [1]. Now, as in the past, libraries store
information in different forms and on different media. Such
distribution is necessary to ensure the integrity of
information, a violation of information storage in only one
group which greatly increases the possibility of its loss [6].

Thus, it can be considered proven that the opinion
about the rudimentary nature of libraries, which has begun
to take shape in modern society, is wrong. Libraries, as data
repositories, are and will be necessary regardless of time,
and they do not depend on the forms of information carriers
used in one or another era.

As of today, a lot of libraries still use paper-based
indexes, which have quite a number of negatives, as they
take a lot of space, age badly, are difficult to update, are
slow to search info, and the most important — must be

physically managed by humans, what leaves a huge security
flaw and gives a lot of room for mistakes.

And to avoid these negatives, to reduce the amount of
work and make indexes more user-friendly and faster, as
well as improve security and stability, and help in library
promotion, it was planned to create a client-server library
index automation system, which also includes the
functionality of OPAC (Online public access catalog).

This paper presents the results of the development of a
such system that provides a user interface in the shape of a
webpage allowing the automation of different numerous
functions for people with different access levels to the
library.

It helps everyone to look through the catalog, allows
authorized users to look at the list of books he is yet to
return, orders on borrowing books and requests on returning
them, and allows librarians to update, delete and add data in
the index, as well as track all the info on pending and
finished orders for borrowing and requests for returning
books, and info on books held by any user, allows managers
to accept or decline orders and requests, allows a director to
look over all the processes of the library, helps manage
employees account data, and allows to register or delete
accounts. And of course, it allows every user to manage
their account data.

The system also allows flexible search through the
catalog by filtering books by words their name contains,
filtering them by genres, or filtering by both criteria.

All of that functionality is distributed between access
levels and protected not only in the webpage but also in the
webserver layer. The system provides encryption of user
data and can store that encrypted data on a local or remote
database server. It also stores user sessions in the database,
what frees the user from the need of putting his credentials
every time he logins to the system, reduces to amount of
unnecessary actions, and improves the user experience.

Library [1] is a cultural and educational institution that
collects printed and manuscript materials, conducts their
processing, and display in catalogs, organizes their
appropriate storage, preservation, and service of their
readers, as well as provides promotion and distribution of
literary works.
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Education is the pillar of development of society and
library is its integral part devoted towards development of
intellectual society [2].

A card index is a system of cards with accounting,
references, and other information. It is also a box or cabinet
for storing cards. Each card in the index is an information
unit that provides information about any object that is stored
to ease searching for that object by certain tags. It is
mandatorily sorted by logical criteria: according to the
alphabet, date, etc.

The card catalog was a familiar sight to library users
for generations, but it has been effectively replaced by the
online public access catalog (OPAC). Some still refer to the
online catalog as a “card catalog”.

As a typical database, Online-Public-Access-
Catalogue (OPAC) refers to a database with a
comprehensive information system that integrates all
information that libraries can provide to meet the broad
information needs of users [3].

In Client-Server architecture processing and storage of
the data is done by the server part of the system, while the
client part is responsible for the display features and
provides an interface to a user. This way data is always safe
and secure and the user interface is independent of the
server part.

Il. PROBLEM STATEMENT

Libraries are systematically engaged in collecting,
storing, popularizing, and issuing printed works to readers,
as well as information and bibliographic work. They are
publicly available sources of knowledge and the main basis
for self-education. The main areas of work of any library
are stocking and organization of the book fund, as well as
reader service.

Library activity is related to taking into account a large
number of operations, many books and readers seriously
slow down the work of librarians. The difficulty of finding
the right book in the catalog takes a long time and depends
entirely on the competence of the library staff.

Library automation implements the concept of
information and communications technologies (ICT) which
are designed to address the problem of manual processing
of material in the library in order to save the librarians time
and energy [4].

The automation of the library index would improve its
stability and security, in addition to speeding up the
working process including search and update.

The usage of client-server architecture is mandatory
because library workers have to access the same set of data
from different workstations, and that set of data should stay
safe and secure, also it would be preferred to know its
physical location. Another advantage of this architecture is
that anything that has a browser can be a client. So, users
can access the system from PC, notebooks, tablets,
smartphones, smartwatches, etc. Storing data in the
database also gives a lot of tools for data processing, helps
to keep data structured, makes it easy to export, and

improves the total productivity of data processing. Using
the website as an interface helps to keep the system simple
and promotes the library on the Internet. It helps to keep
high productivity with the lowest system requirements for
client hardware. And it also improves the security, stability,
and fault tolerance of the system.

Now, if you stick to the principle of platform
independence, and take a look at website server operation
system statistics (Fig. 1) taken from the W3Tech website
[5], it can be noticed, that it is worth making server side of
the system platform-independent as well. According to
w3tech.com, they analyze HTML headers, elements, and
specific tags, as well as responses to specific requests,
together with JavaScript and CSS code and DNS records.
Thus, the statistics they give can be considered trustworthy.

How to read the diagram:
Unix is used by 80.3% of all the websites whose operating system we know.

Unix 80.3%

Windows
W3Techs.com, 25 Seplember 2022

Percentages of websites using various operating systems

Note: 3 website may use more than one operating system

Fig. 1. OS by website usage statistics from the W3Tech
website

While thinking about the modern programming
languages suitable for the development of server-client
applications, Java is the one, that immediately comes to
mind, and also the one that is most commonly used
nowadays.

Java can run the same program on different operating
systems because Java applications are compiled to bytecode
that can run by JWM regardless of the architecture of the
systems it runs on. Other advantages of Java are exception
and error handling and leverage with libraries. Also, it’s
highly scalable and the code is structured and easy to
navigate and understand.

While JVM is the main advantage of Java, it also can
be viewed as the main disadvantage. Java programs take a
long time to compile and use more resources than some
other programming languages. Still, those flaws mean
nothing from the client-server perspective, since all the
processing is handled by the server, and clients get no
hardware requirements. And taking breaks for technical
maintenance is general practice nowadays, so you shouldn’t
worry about compilation time.

The most common way to develop server applications
is the usage of Java’s Spring Framework. In today's reality,
the communication of client and server parts plays a key
role in the execution of software [7], and Spring helps to
maintain flexible and secure connections between layers. It
is built with Inversion of Control (IoC) and Dependency
Injection (DI) features, which provide the foundation for a
wide-ranging set of features and functionality. The main
features of Spring Framework are that it manages all
architectural layers used in the development of web
applications, and it allows to freely link dependencies and
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easily test them. Also, it supports declarative programming.
It eliminates the need for manual creation of factory and
singleton classes while supporting various configuration
methods and providing a middleware-level service.

Library automation usually covers all library
housekeeping functions such as acquisition cataloging
circulation and serial control [8]. The automation system
should contain the basic functionality of looking through
the catalog, as well as user authorization and registration.
The system needs different types of accounts for employees
to manage the card index. Employees should be able to
manage the catalog and track the state of operations inside
the library, and clients also should be able to track the state
of the operations related to them. All users should be able to
manage their accounts. While director should be able to
manage all of the users’ accounts and register new
employees, in addition to managing all the operations inside
the system. Finally, the library index automation system
should also implement search and sort functions.

There are also some other convenient management
functions that should be provided to improve user
experience and simplify interactions with the system for
clients and employees.

The best way to provide access to numerous individual
components of the system is to use a navigation panel,
which can be different for various access levels.

The following user access levels should be provided in
the client-server automation system of the library index:
unauthorized user, the client, librarian, manager, and
director.

Several security measures should be used in this
client-server library index automation system. When
receiving HTTP requests from the browser, which relate to
the functions of a certain access level, it should be checked
whether the user has the required level. Additionally, users
with different access levels should have a different set of
URLs in the navigation bar. Navigating or sending HTML
requests to URLs outside of this set (that is, pages that are
not accessible at the user's current access level) should
result in a page-not-accessible error in the user's browser.
And all URLSs that are not included in the user’s set, have to
redirect the user to the login page. There should be access to
the registration page from the login page. When registering
users, from this page, they should be given the access level
"Client".

In addition to the above functions, it is possible to
separately store the user's session in the database, which
allows him to log in less often. Functions for sorting books
in alphabetical order by name and sorting orders and
requests by time, the fact of confirmation and the fact of
completion of orders/requests, as well as, the breakdown of
all the data that is issued in tables into pages is necessary to
make the system faster and more user-friendly.

I1l. PURPOSE OF THE WORK

The purpose of this work is to develop a client-server
system that could automate the library card index, which

would be able to work with a large amount of data and
would ensure their security, both in terms of their
encryption and in terms of their physical storage on the
server, which can also be located inside the library. The
system that would be more convenient to use for employees
than a paper card file, would greatly reduce the amount of
daily routine work, that they have to do, and would make it
possible to significantly speed up the performance of library
functions and make them more accessible.

The system’s primary function is to maintain a list of
books with a display of available and borrowed books.
Maintaining a list involves adding new books, deleting
books, and editing book information. In addition, it is
necessary to display books owned by a certain user. Also,
the system requires user authorization and registration.
Since the client-server automation system must also include
the borrowing of books by the user, it is necessary to enter
the minimum required user access levels, such as employee
and customer.

The resulting program should include all the above
functions and correspond to the principles of the client-
server architecture as well as include several additional
convenient management functions that help to automate
library routine and simplify interactions with the system.

IV. THE STRUCTURE AND WORK PRINCIPLES OF
THE SOFTWARE SYSTEM

The general structure of the developed client-server
library index automation system (Fig. 2) shows different
processing layers of the developed application, along with
the way of interaction between them.

The user interacts with the client-server automation
system of the library index using the interface provided by
the client part of the system.

The client part exchanges data with the server part of
the system using HTTP requests and displays the HTML
pages received from the server part with the attributes
attached to them.

Accordingly, the server part processes the received
requests with the help of the program, and the program
itself already operates the objects that are created based on
the data received from the HTTP requests. The program
processes the data according to the specified logic, and, if
necessary, accesses the database using SQL queries. Data
obtained from the database are also transformed into objects
that are manipulated by the program. So, the back-end
program can put these objects into attributes, and send
HTML pages with these attributes to the client side of the
system.

The processing of the data received from the client
part of the client-server automation system of the library
index is not handled by the entire program, but by classes
designated for this purpose, called Controllers. Controller
methods are called depending on the URL of HTTP
requests and the access level of the user who sent them.
Thus, although the controllers are divided into different
classes, as part of the separation of the logic of the parts of
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the program, the use of their methods does not depend on
the part of the program where they are written, but only on
the URL and the level of access that is set for these
methods. It is also highlighted that only the controllers are
responsible for the creation and initialization of objects
received from HTTP requests, as well as for the preparation
of HTML pages for the server part of the client-server
automation system of the library catalog.

To process the received data, or obtain data from the
system database, the controller uses the methods of the
corresponding service. The service contains all the logic of
the application, it processes the data and decides when,
how, and what data should be obtained, deleted, or changed.
The service also prepares the data that will be used by the
controller. However, the service does not have a direct right
to receive any access to the system database. To obtain such

Client part of the

- system
" Browser HTTP-
ol L Browser requests
Webpage | compiller
T : Document
‘ HTML-page | \ i
‘ Template .~ | attributes | |
engine’s
document
Client handler

access, the service refers to the methods of the
corresponding repository.

The repository does not contain logic and is intended
for direct access to the database. The Repository in the Java
data type system is an interface, which means that the
repository itself does not contain any method
implementation code, only its headers. These headers, as
well as their annotations, are used by Spring to generate
SQL queries, which are used to access the database of the
client-server automation system of the library index.
Accordingly, the repository serves only for access to the
database of the system and performs the following: the
addition, modification, deletion, and selection of data from
the database, and transfer of this data to the appropriate
service.

Server part of the system

Back-end program
Controller Layer
Book User details Order and
Request
Controller Controller
) Control]er
A 'l
Service Layer
Book User details Orderand
: : Request
Service Service g
) ) Service
Repositow.Layer I
Book User details {rder and
Repository Repository Request
p ‘ Repository
SQL-queries
Databasei
Book User details Order-and
Request
Data Data
Data

Fig. 2. The outline of the general structure of the client-server library index automation system

V. ALGORITHM OF OPERATION OF CLIENT-SERVER
AUTOMATION SYSTEM

The general workflow of the client-server system of
library file automation can be described as follows:

1) requests from the user's browser are accepted by
controllers;
2) controllers validate data and return the specified
template or transfer data to the services.
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3) services perform all the necessary operations on the
data and refer to the repositories to obtain access to the
database;

4) repositories form requests to the database based on the
data received from the services and the name of the repository
function used by the service;

5) repositories return the execution result of the method
used by the service if that is provided by the signature of this
method;

6) service returns the data received from the repository to
the controller, if, again, this is provided by the method
signature;

7) controller places the data received from the service
into the HTML attributes of the page, if called method returns
data, and returns an HTML page or a redirect to a specific
URL.

a="= Role s User
f ROLE_CLIENT f books Set<Book>
f = ROLE_LIBRARIAN f & email String
f ROLE_MANAGER f orders  Set<Order>
f ROLE_DIRECTOR f roles Set<Role>
f & activationCode String
. MailConfig f & username String
f @ port int f & active boolean
f & host String £ aid Long
f @ username String f @ password String
f & password String
f @ protocol String g UserRepo

f & debug String

¢ = UserService

f & hostname String
f & userRepo UserRepo
f & passwordEncoder PasswordEncoder .

f mailSender MailSender

f orderService OrderService

3 UserController

. bookService BookService

The second point in this chain is optional. The presence
of validation rules, the rules themselves, and actions in case of
their non-fulfillment are completely specified by the
developer. And not all methods of controllers contain them.
However, the purpose of creating this chain was to display the
functionality of the classes, so the main thing in it is the order
of possible actions.

Different classes of the developed system (Fig.3) belong
to different layers of the system. The first word in the class
name indicates which entity it works with, and the second one
indicates the layer class works in. If the second word is absent,
the class belongs to data entities, which are used as objects
Spring operates with while exchanging data with the database.
Classes that start with "Config" contains the framework
configuration. Classes ‘“PasswordEncoder” and “MailSender”
are services that are used inside other services to encode
passwords and initiate mail sending process.

©%= Order i+ Book
f & client User f & code String
faid Long f & inStock  boolean
f & forReturn boolean f & orders Set<Order>
f & book Book f & genre String
f & status String f & name String
f & approved boolean f & owner User
f & date LocalDateTime £ aid Long

¥ confirmed boolean
f @ finished  boolean 3 BookRepo
! OrderRepo J BookService

= f & bookRepo BookRepo
OrderService

orderRepo OrderRepo c BookController

f bookService BookService

OrderController
¢ = MailSender

f mailSender JavaMailSender

f & username String

5= WebSecurityConfig

f userService UserService .
f userService
f EMAIL_REGEX Pattern

f EMAIL_PATTERN String

s GreetingController € = EncryptionConfig

Fig. 3. Simplified UML Class diagram of

VI. THE STRUCTURE OF THE DATABASE OF THE
LIBRARY INDEX AUTOMATION SYSTEM

The database of the client-server system of automation
of the library index is implemented on PostgreSQL [9].

UssrSaiiica ¢ = RegistrationController

f & passwordEncoder PasswordEncoder & userService UserService

¢ = MvcConfig
s ControllerUtils
¢ = LibcontrolApplication

client-server library index automation system

system is free, easy to learn and integrate, additionally, it is
scalable and open-source. While PostgreSQL is free, it is
more productive and functional than many paid
competitors. Additionally, PostgreSQL is supported on all
major operating systems: Linux, Unix, Windows, and Mac.

PostgreSQL is an open-source DBMS. This means that the
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The software module for Flyway database migrations
was also used, which provides the functionality of
modifying the database structure during the development of
the system. Also, Flyway initializes the initial database
structure, in particular: creates tables, creates users by
default, encrypts their passwords, etc.

The database structure implements all the necessary
tables, fields, and relationships between tables for storing
platform data. The main part of the database structure
(Fig. 4) contains the following tables:

EH books
15 id
ABC
EB orders code BB users
_|ree name .

1 id q_ - 131
i [ in_stock e id
ABE status r 123 owner _id - ABC ysername
D date e RSE genre 0| ABC password

Eapproved e e
[ confirmed
[ finished
[ for_return
123 book_id
123 yser_id

- ¢ ABC email
-4 [ active
REC 3ctivation_code

EE user_role

123 yser_id

REC roles

EB flyway_schema_history

14jinstalled_rank

REC yersion
FH spring_session

REC description
35 primary_id

RBE type

==] spring_session_attributes

REC session_id FEC script
A5 session_primary id

Ai5 attribute_name

le_| 127 creation_time 123 checksum

123 |ast_access_time #B¢ installed_by
9 installed_on
123 execution_time

B success

attribute_bytes 123 max_inactive_interval

123 expiry_time
REC principal_name

Fig. 4. The outline of the database structure of the client-
server library index automation system

The "flyway schema_history" table is created
automatically by the Flyway software module and contains
the history of database migrations. This table is used
exclusively by this software module and is necessary for its
correct operation.

The "spring_session" and "spring_session_attributes"
tables are created automatically by the Spring framework.
They contain information about user sessions and are also
used and configured directly by the framework. Saving user
sessions allows users to avoid logging into the library file
automation system each time they use it. As it is seen from
ER, the relationship between these tables is One to One.
The information in these tables is also not directly
processed by the developer.

The "users" table contains information about users. It
is connected by a "One-to-many" relationship with the
tables "user_role", "books", and "orders".

The "user_role" table serves to store user roles (access
levels). It contains two fields: roles, which is a list of user
roles, and user_id, which is used to establish a Many-to-One
relationship with the "users" table;

The "books" table serves to store information about
books in the system. It is connected by "One-to-many"

relationships with the "users" table and "Many-to-one"
relationships with the "orders" table;

The orders table serves to store information about
requests for receipt and requests for the return of books by
the user. It is connected by "One-to-many" relationships
with the "books™ and "users" tables.

VII. THE USER INTERFACE OF THE LIBRARY INDEX
AUTOMATION SYSTEM

The client part of the client-server automation system
of the library index is implemented in the form of a web
application. Accordingly, the user interface looks like a
multi-page website. In the development of the user
interface, the Java programming language, the Spring
framework, as well as the FreeMarker template engine, the
extensible XML markup language, and the Hibernate
framework were used. Four independent levels of access are
implemented in the user interface. The non-registered user
interface contains only a page with a list of all books. In
addition to that, the librarian interface allows to make
changes to the book catalog. The user interface of the
system (Fig. 5) also contains the pages of his orders and
requests, as well as the page of his books. The manager
interface contains all the same pages as the user interface.
But it allows to manage requests and orders, and also
displays them all. In addition to these pages, the director's
interface allows adding of new employees to the system. In
addition to these pages, each user can edit their account
data.

Catalog Page (Fig. 5) consists of a navigation bar,
input field, and button for filtering data, a table to display
info about a book (such as code and name), and a row of
buttons, that used to flip the pages of data. If the book is not
in stock at the moment, its row has a dark background in the
table.

libcontrol Catalog Wy books My orders Ry it Profile

Mame Contains:

Code Narme
1Ei64 732 Lite ot B
L2315 Royal Heliday

Fig. 5. Example of the client interface: book catalog

VIII. APPLICATION TESTING

The work of the client-server automation system of the
library catalog was tested in three aspects: the correctness
and efficiency of the server part (including load testing), the
correctness of the system as a whole (integration testing),
and the testing of individual components of the system.
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The following classes were created as integration tests:
a controller test responsible for requests to URLSs related to
viewing and making changes to the list of books; a login
test; a registration test; a controller test responsible for
requests to URLSs related to the creation and modification of
the parameters of pick-up requests and book return requests;
controller test responsible for requests to URLs related to
viewing the list of users and making changes to their
profiles, both by the director and by the users themselves;
test of the controller that redirects from the main page to the
directory page.

The following classes were created as component
tests: user service test; book service test; request service
test.

Testing the client-server automation system of the
library catalog allowed me to notice an error in the
architecture of this system. Namely, when trying to write a
test for the requests service, | realized that my way of
passing objects from the client side of the system was
wrong. Because only the object identifier was passed. Thus,
the fields that stored other objects related to the received
ones were empty. That made it impossible to test the
corresponding component.

Load testing (see Table 1) checked the behavior of the
system with a large number of requests. It showed the
change in processed request per second (what also can be
described as the speed of the system) and number of errors,
that happens under load (increase of requests to the system).
This part of testing is necessary to check the relative
resistance of the developed system to overloads.

IX. COMPARATIVE ANALYSIS OF EXISTING
LIBRARY AUTOMATION SYSTEMS

Koha is the first free software library automation
package. Koha is distributed under the Free Software
General Public License (GPL), version 3 or later.

Worldwide, almost all sizes of libraries and
information centers use the Koha software for their day-to-
day library work. It supports international catalog standards
Full MARC21 and UNIMARC for professional cataloging,
as well as major industry-standard database types RDBMS,
SQL, and MySQL. It also supports printing barcodes [10].
Koha has the most features out of all library automation
systems, and it’s configurable and adaptable. The problem
is, to make any changes in the system software, you should
know scripting and Perl. And installing the system requires
good technical knowledge of Linux, MySQL & Apache
[11]. Furthermore, the user interface for library workers is
also pretty complicated, and because library workers must
be trained to know how to use the software, the training
costs becomes another disadvantage. It’s platform-
independent on the client and server sides.

LibSys is most widely used in India, a fully integrated
multi-user system design, to run on super, micro, and mini,
computer under UNIX/VMS/LAN platforms. The main
features of the software are the most advanced OPAC,
which makes LibSys the most rewarding choice, for all

librarians [10]. It is compatible with most international
standards and supports a lot of languages. Libsys does not
support the requirements of web links for electronic
resources and facilitates to send the reports through e-mail
[13]. It’s platform-independent on the client and server
sides, but it’s also a commercial project, which means it has
to be bought.

Table 1.

Results of server load testing
Number | Number | Processed | Number | Number
of of unique | requests of errors | of errors,
requests | requests | per second %
1 1 4 0 0
10 1 5 0 0
10 10 23 0 0
50 10 45 0 0
100 100 104 0 0
100 1 6 0 0
500 500 147 0 0
1000 500 155 0 0
3000 500 65 0 0
3000 3000 74 2 0.06
5000 5000 28 162 3.24
10000 5000 31 609 6
10000 10000 34 1825 18.25
20000 20000 35 3628 18.14
60000 30000 43 2830 4.71
60000 60000 42 9446 15.7

The NewGenLib, is an integrated library management
system, developed by Verus Solutions Pvt Ltd. Kesavan
Institute of Information and Knowledge Management in
Hyderabad, is supporting and providing the domain and
expertise [10]. It’s scalable, manageable, efficient, and uses
chiefly open-source components. Together with allowing
digital attachments to metadata. On the other side, it doesn't
support some international metadata and interoperability
standards don't support self-checkout, and has a lesser
amount of statistic tools. [13]. It’s also platform-
independent on the client and server sides.

SOUL (Software for University Libraries) is a state-of-
the-art Integrated Library Management System (ILMS),
designed and developed, based on the requirements of
colleges and universities [10]. SOUL is known for its user-
friendly interface. [13] It supports a lot of languages based
on UNICODE and international catalog standards
MARC21, AACR-2, MARCXML, NCIP, as well as
different RDBMS, and cataloging of e-resources. On the
other side, SOUL has some security issues [12]. SOUL is
lacking article indexing and automatic tracking features
[13]. 1t’s also a commercial project, and it’s not platform-
independent.

Compared to Koha, SOUL, and LibSys, the proposed
system is not commercial. It has a more user-friendly
interface than Koha. And compared to SOUL, it’s platform-
independent on the client and server sides and doesn’t have
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discovered security issues. It also supports self-checkout,
unlike NewGenL.ib.

Overall, to compete with already established products,
the system has to be secure and platform-independent on the
client and server sides. Also, it has to be functional, and
have a user-friendly interface.

X. CONCLUSION

The problem of developing a client-server system of
library file automation was considered and its relevance was
proved. The developed structure of the client-server
automation system of the library index was given. The
algorithm of its work was considered and its class diagram
was given. Its architectural features were described. The
structure of the database of the client-server system of
automation of the library index was proposed. The
peculiarities of the design of the user interface of the client-
server automation system of the library index were
considered. The question of testing the work of the
developed system of automation of the library index was
considered.

The developed client-server system for automating the
library index allowed library employees to reduce the
amount of effort required to audit books while helping the
library cope with the constant growth of the amount of
information related to the progress of mankind. In addition,
automation reduced the number of errors in the work of
library employees and allowed to ensure better data security
and optimize their storage and search. In addition, the
proposed system simplified the functions of monitoring the
work of employees, and in general, facilitated all functions
of managing a library institution. In addition, it also
popularized the library institution and helped it in the
functions of popularization and promotion of literature. This
was achieved due to the user interface created within the
project, in the form of a web page of the library, and
providing users with access to its functions in online mode.
At the same time, the client-server system of automation of
the library card file simplified access to the functions of the
library institution, due to a simple and intuitive user
interface.

Thus, the developed client-server system for
automating the library card file performed all the functions
necessary for the work of the library and allowed it to
automate the work, simplifying it, as well as popularizing
the library institution itself.

In the course of testing, it was found that the
developed client-server automation system of the library
index was capable of ensuring error-free operation when
receiving up to 3,000 simultaneous requests from unique
users. However, even if more than 3,000 simultaneous
unique requests were received, the probability of a server
error did not increase by more than 18 %.
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