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Abstract. The information system “Scientific Heritage of Russia” has
been created in stages since 2007. Currently, the existing software does not
meet the needs of the system and complicates its further development. It was
decided to implement the new version of the software in the asp.net core cross-
platform environment. The article describes the decisions made in the
implementation of software and modernization of the data structure. Particular
attention is paid to the development of information retrieval tools.
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The Electronic Library (DL) “Scientific Heritage of Russia” began to be created in 2007
[1] and functions in full for over 10 years [2]. The library is in constant demand [3].
Distribution by year quantity requests for electronic publications included in the DL, is
shown in Fig. 1, and number of requested pages is shown on Fig. 2.

The software supporting the library has been modified several times. So, in 2013,
the presentation of full text publications was separated into a separate subsystem [4].

The current state of the library is given in [5].

Nowadays there is a need to rework the software. This is due to both the increased
requirements for the search capabilities of the system and its speed and for a more com-
plete satisfaction of the requirements put forward by the technological processes of in-
formation preparation.

Since the development tools on which the existing system is based are outdated, it
was decided to radically redesign both the software that supports the system and its
internal structure and interfaces.
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Fig. 1. Number of requests for electronic publications by year.
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Fig. 2. Number of requested pages by year.

To implement the new version of the software, a modern cross-platform asp.net core
environment was chosen. The main feature of this platform is the versatility of applica-
tions developed on its basis. These applications can run on both Microsoft and Unix
operating systems. In addition, when deploying web applications developed on the ba-
sis of this platform, they are formatted as an executable file, which eliminates the pro-
cess of interpretation and ensures their high efficiency. For storing data, the SQL server
PostgreSQL was chosen, which has implementations for different platforms and pro-
vides fairly effective data manipulation.

The system being developed is combined into a single project, consisting of the fol-
lowing parts: a subsystem for preparing meta information for various objects, a subsys-
tem for preparing electronic publications and a subsystem for information search and
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visualization. This solution allows you to take into account possible changes in the
composition and data structure at once in the entire project. In addition, depending on
the performance of the servers and the load on the system, it becomes possible to deploy
the system both on one server and to distribute the components of the project to differ-
ent servers.

In previous versions of the system, information was located in several databases,
between which the exchange protocols were organized. In addition to publishing delays
and increasing the likelihood of failure, this created certain difficulties in organizing
cross-references between objects that were placed in different databases. In the new
version of the system, all data is contained in a single database, which ensures uni-
formity of their processing, facilitates data manipulation and ensures that there are no
delays in their publication.

To ensure quality control of the input data, a two-level system of authority has been
adopted. At the first level, the operator, who has the authority to enter data, enters the
data. Upon completion of the input, the operator sets the sign “input completed”. The
issuing editor, reviewing documents with the sign of completion of the entry, checks
the entered data and, if the data was entered with the required quality, sets the sign
“published”. After the document receives this status, it becomes available for search
and display in the library. The operator who entered the document that received the
“published” status loses the right to correct this document if he does not have the rights
of the issuing editor.

The system implements tools to support procedures for identifying and processing
erroneous data. Errors can be detected both in manual mode when viewing data, and in
automatic mode, for example, when checking the correctness of external links. All de-
tected errors are assigned in the form of a list to the object to which they refer. The
operator has the ability to view the identified errors and, after correcting them, assign
the appropriate status to the document.

In the structure of the database, it is possible to supply the links between the metadata
of various objects with additional attributes that concretize this link. For example, for
the relationship of objects “person” — “publication”, you can specify the value of the
attribute “author”, “editor”, “about him”, etc.

The new version of the system has significantly expanded its search capabilities. The
search module of the system allows you to process queries consisting of an almost un-
limited number of terms, interconnected by logical operations “AND”, “OR” or “AND-
NOT”. Each search term refers to one or another user-selected metadata element (field)
of the object. The field, depending on the information it contains, is assigned to a certain
type. Depending on what type the field belongs to, the user is given the opportunity to
set certain conditions for selecting its content.

The system provides the following types of fields and their corresponding search
terms:

e Text field. This type includes fields that contain relatively short text infor-
mation. For this type, it is possible to specify text fragments with the qual-
ification “contains”, “starts with” and “equal” (by default, the condition
“contains” is used).
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e  Full text field. This type includes fields that contain significant textual in-
formation, for example, a biography of a scientist. For this type of field, it
is possible to specify word forms that must be present in the search field.
PostgreSQL full-text search tools are used to organize the search.

e Numeric field. For fields of this type, it is possible to specify the condition
“greater than”, “equal” or “less” and the numeric value with which you
want to compare. In some cases, the values of numeric fields in the database
may not be determined (person's year of birth, book publication year, etc.).
The system allows entering into these fields non-numeric values for exam-
ple “mid-17th century”. When specifying conditions for numeric fields,
records with undefined values will never be included in the resulting output.
To be able to ensure the completeness of the search, the option “Add doc-
uments with an unspecified value” has been added for numeric fields. When
this option is specified, both documents whose fields meet the specified
condition and documents whose field value is not numeric are selected.

e Short codifier. This type includes fields whose value is limited to a certain
list, for example, the language of the publication or its type. To set condi-
tions for a field of this type, the user is given the entire corresponding cod-
ifier and given the opportunity to mark the desired values.

o Hierarchical codifier. Unlike a short codifier, this type can have a signifi-
cant volume and hierarchical structure. When choosing elements from this
codifier, the user is given the opportunity to preliminary search both by the
names of the headings and by their code. For codifier elements that have
subordinate headings, it is possible to specify whether to include subordi-
nate headings in the request or to limit itself to documents whose encoding
contains only this element. In the system, an example of such a codifier is
the GRNTI codifier.

o Date. This type includes fields whose value is a date, for example, the date
the library was received. To specify conditions for a field of this type, the
user is provided with the opportunity to specify the required date and the
condition “greater than”, “equal to” or “less than”.

For queries with a large volume of results obtained, the possibility of pagination is
provided. In this case, the search in the database is carried out once and the result of the
query is remembered. This allows, when scrolling through the pages, not to perform a
second search, but to promptly display the data of the next page.

The capabilities listed above allow you to form a query for fields related to a specific
metadata element. An exception is the ability to search for publications by the author's
last name. Those the formulation of conditions for publication allows you to set a con-
dition for the presence of a person associated with it with the required surname.

In the new system, an attempt is made to provide the user with a universal search
option, in which it is possible to set conditions not only for a certain type of metadata,
but also for the metadata associated with this type, and, in turn, for the metadata asso-
ciated with associated metadata, etc.

The solution to this problem required the development of both an intuitive search
query builder and a strategy for generating a query to the database, which, on the one
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hand, would provide simple algorithmization and, on the other hand, sufficient effi-
ciency of the generated query. Both tasks are solved in the new system. In Fig. 3 shows
a screenshot with an example of a request for finding Euler's coauthors.

Looking for | Persons ~| with
‘ VHPuincations VHany V‘
[ [person oy
‘ VH Second name VHcontains VHeu\er' ‘

| Add condition for persons |

| Add condition for publications |

| Add condition for persons |

‘ Find ‘

HalaeHo nepcoH 4
* Siinep (Euler) NleoHapa (Leonhard) [1707, 4 (15) anpens]
s Oycc Hukonalt MiBaHoBuy [1755, 29 AHBapA]
o Oycc [MaBen Hukonaesuy [1798, 21 maa (1 nioHaA)]
¢ Tonbabax Xpuctvax [1690, 18 mapTal

Fig. 3. Search result for persons related with publications to Euler.

The new version of the system is currently in trial operation. The current version of
the Electronic Library “Scientific Heritage of Russia” continues to function and is avail-
able at http://e-heritage.ru. To switch to the new system, a separate program for trans-
ferring data from the databases of the old system to the database of the new system has
been implemented. After revision and final testing of the new version, it will replace
the previous one without any interruption in work.

The approaches worked out during the implementation of the system can be used as
the basis for the basic software to support various components of a single digital space
of scientific knowledge [6, 7].

The work was carried out at the Joint Supercomputer Center of Russian Academy of
Sciences in the framework of state assignment No. 0580-2021-0014.
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