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ABSTRACT: This article presents the results of designing the structure of the data models 

necessary for the proper functioning of a database supporting the editorial, proofreading, 

printing, and publishing activities of an educational organization. The goal of the study is to 

create a coherent, objective, holistic, and non-redundant data set appropriate to the subject 

area to support the process of digital transformation of the publishing and publication sphere 

within an educational organization. The resulting data models reflect the logical structure of 

databases independent of the choice of a particular database management system. As part of 

the design, JavaScript Object Notation models and relational data models are developed to 

create a relational database. The results allow identifying and estimating the resources needed 

to implement each process, determining all participants affecting the implementation of the 

relevant processes, and defining the access to resources needed by certain participants in the 

process. 
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RESUMO: O artigo apresenta os resultados do desenho da estrutura dos modelos de dados 

necessários para o bom funcionamento de um banco de dados que suporta as atividades 

editoriais, de revisão, impressão e publicação de uma organização educacional. O objetivo 

do estudo é criar um conjunto de dados coerente, objetivo, holístico e não redundante 

adequado à área temática para apoiar o processo de transformação digital da esfera 

editorial e editorial dentro de uma organização educacional. Os modelos de dados 
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resultantes refletem a estrutura lógica dos bancos de dados independentemente da escolha de 

um determinado sistema de gerenciamento de banco de dados. Como parte do design, os 

modelos JavaScript Object Notation e os modelos de dados relacionais são desenvolvidos 

para criar um banco de dados relacional. Os resultados permitem identificar e estimar os 

recursos necessários para implementar cada processo, determinar todos os participantes que 

afetam a implementação dos processos relevantes e definir o acesso aos recursos necessários 

para determinados participantes do processo. 

 

PALAVRAS-CHAVE: Projeto. Educação. Notação de objeto Javascript. Modelo de dados 

relacional. 
 
 
RESUMEN: El artículo presenta los resultados del diseño de la estructura de los modelos de 

datos necesarios para el correcto funcionamiento de una base de datos que soporta las 

actividades de edición, revisión, impresión y publicación de una organización educativa. El 

objetivo del estudio es crear un conjunto de datos coherente, objetivo, holístico y no 

redundante apropiado para el área temática para apoyar el proceso de transformación 

digital de la esfera editorial y de publicación dentro de una organización educativa. Los 

modelos de datos resultantes reflejan la estructura lógica de las bases de datos 

independientemente de la elección de un sistema de gestión de bases de datos en particular. 

Como parte del diseño, se desarrollan modelos de notación de objetos de JavaScript y 

modelos de datos relacionales para crear una base de datos relacional. Los resultados 

permiten identificar y estimar los recursos necesarios para implementar cada proceso, 

determinar todos los participantes que afectan la implementación de los procesos relevantes 

y definir el acceso a los recursos que necesitan ciertos participantes en el proceso. 

 

PALABRAS CLAVE: Diseño. Educación. Notación de objetos JavaScript. Modelo de datos 

relacionales. 

 

 

 

Introduction 

 

At the present stage of social development, any educational organization is an 

important part of the book culture, as it embodies its main systemic elements (OSKIN; 

MAKAROV, 2017). Such elements include publishing activities carried out with the help of 

editorial and publishing departments and printing houses, distribution of publications, and 

their use in the educational process as printed or electronic resources (LOGACHEV, 2020). 

The preparation, publication, and printing of educational, methodical, and scientific 

literature are complex and costly processes that require the participation of many profile 

specialists (BENMESSAOUD; BUZELIN, 2018; LOPEZ; ORTUNO, 2019). To organize 

these processes to obtain quality results, the development of an information system of the 

university editorial and publishing complex (UEPC) is required. Ensuring the smooth 

functioning of such an information system calls for the development of a database based on 

certain data models (CEVIK; DUMAN, 2018; KUCHMEZOV, 2019). 
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A data model is an interconnected structure of data, operations on them, and a set of 

rules for limiting the stored data (NESTEROV, 2016). The created models allow dividing the 

architecture of the information system into several levels: the application level and the 

database level (MIKHAILENKO; BAGMET, 2016; ZAINUDDIN et al., 2020). Each level 

has its own tasks that are not contradictory to one another and differentiate access to resources 

and methods of individual process implementation to provide for client-server interaction 

(SRIPAN; SUJIVORAKUL, 2020; SUCHKOV; PUCHKOV; BRITVINA, 2020). 

The conducted research is of theoretical significance as it allows to define and 

describe the objects and subjects of editorial and publishing activities of an educational 

organization, as well as to establish relationships between them. The obtained results are 

presented in the form of graphic models, which correspond to the generally accepted design 

methodologies while creating a theoretical basis for other research in this subject area. 

The practical significance of the study lies in the unification of data involved in the 

processes of editorial, proofreading, printing, and publishing activities of an educational 

organization, the systematization of experience in this subject area, and the provision of input 

data to information systems and other software products that ensure the quality distribution of 

the workload across specialists to reduce the labor costs and other resources required to 

implement the processes without compromising the quality of the final result. 

 

 

Methods 

 

Data is an integral part of the information system. Their transformation at each stage 

of the information system’s functioning allows for the organization of interaction of all 

objects and subjects of the problem domain (KUCHMEZOV, 2016). Modeling such processes 

requires the construction of several interrelated data models to show the features of the 

transformation of the relevant data (LOGACHEV et al., 2020; ZLATKOVSKAIA, 2020). 

The creation of the models involves the use of structural-functional modeling 

methods allowing to highlight the key objects and links between them with the subsequent 

construction of models corresponding to the graphical notations of generally accepted 

software and information systems design methodologies (CHERVIAKOV, 2020). 

The structural and functional modeling of data models for the editorial and publishing 

complex is carried out using the “bottom-up” design method to obtain a relational data 

model (PANCHENKO; TIMOFEEVA, 2019). The use of this method makes it possible to 

isolate objects and subjects involved in the relevant processes from the subject domain, define 
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their properties, establish relationships between them, and form relationships. To avoid data 

redundancy and anomalies when working with data (adding, deleting, and updating), 

normalization methods are used to bring the model to its normal forms. Normalization 

methods made it possible to obtain atomic values for each tuple value of any domain, to 

establish unambiguous dependence of the key domains on the non-key domains, and to avoid 

transitive dependencies (dependence of non-key domains on other non-key domains) within 

each relationship. The visualization of the data model is carried out using Crow’s Foot 

notation6 allowing to demonstrate the cardinality and ordinality of instances of each relation 

(ETHIER; LEFRANCOIS, 2020). The resulting data model becomes the basis for the 

implementation of the data schema using the means of a specific Database Management 

System (KOSINOVA, 2020). 

JavaScript Object Notation (JSON) Schema methods are used to provide 

serialization of complex data structures for individual EPC processes and data exchange 

between them. Working with JSON data formats makes it possible to use any programming 

language to implement the information system and accurately and concisely describe the 

properties of the required data (STRUZHKIN; GODIN, 2016). 

 

 

Results 

 

The main functionalities of the UEPC information system are: 

1. Reception of materials from authors and follow-up work with them for further 

printing and publication (textbooks, methodological recommendations, scientific journals, 

conference proceedings, etc.). 

2. Organization of the process of blind review of the received materials by 

independent specialists. 

3. Organization of the interaction and control of UEPC specialists between each other 

during all stages of the editorial and publishing process. 

4. Organization of the interaction between UEPC specialists and the author (or a team 

of authors) during all stages of the editorial-publishing process. 

5. Import of published materials into profile information systems. 

6. Printing orders without editing and proofreading (e.g., bachelor’s theses, master’s 

theses, etc.). 

 
6 The crow’s foot notation was invented by Gordon Everest, who originally used the term "inverted arrow" but 

now just calls it a “fork”. For cardinality, a fork or crow’s foot intuitively indicates “many”, by its many “toes”. 
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Based on this, a data model (Figure 1) was developed for the database supporting the 

UEPC information system. 

 

Figure 1 – The data model for the UEPC information system database 

 

 

Source: Prepared by the authors 

 

For easier perception and further organization of interaction with the software modules 

of the UEPC information system, the entities of the presented data model are grouped into the 

following categories: 

1. Entities related to UEPC employees. The data stored in the corresponding entities 

provide the authorization of each UEPC employee in the information system, setting up 

distributed access to the resources and functionality of the information system. Users of the 

information system (the “ROLE” entity) include the editor-in-chief, editors, proofreaders, 

reviewers, typesetters, and print specialists. The data required for authorization (the “DATA” 

entity) is stored in an encrypted form to ensure its safety from unauthorized access and other 

actions of intruders (SUCHKOV; PUCHKOV; BRITVINA, 2020). 

2. Entities associated with work files. Work files include (instances of the entity 

“DOCUMENT TYPE”): 

● Documents uploaded by authors for pre-publication preparation; 

● Print files that do not require proofreading or editing; 

● Contracts for the provision of editorial and publishing activities and the distribution 

of published materials; 

● Contracts for printing the uploaded documents; 

● File templates necessary to support editorial and publishing activities; 

● Metadata files for configuring print parameters. 
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The “DOCUMENT” entity contains links to the corresponding files. This reduces the 

load on the database and makes it quickly and conveniently scalable. The files themselves are 

uploaded and stored in the cloud (KUCHMEZOV, 2016). 

When a file is changed or the corresponding process for it is completed, its status 

changes (the “STATUS” entity) in accordance with the document type.  

Documents are sent to the archive as needed and are deleted when storage limits are 

reached. This feature is enabled by the options to delete the corresponding records from the 

database using triggers and to delete files from the cloud via methods at the software level 

(KUCHMEZOV, 2019). 

3. The “Service consumers” group only includes the “CLIENT” entity. It allows 

storing data about the UEPC service customers. Clients in this case include: 

● The authors who send manuscripts for editing or proofreading and subsequent 

publication; 

● The authors who publish materials in their own edition; 

● The people wishing to print any material without editorial or proofreading work. 

Each such user is authorized in a simplified form with their email or phone number. 

When the authorization method is selected, the user receives a message with a one-time 

randomly generated password. 

A separate data model implemented in the JSON format is used to provide for the 

editorial and publishing processes. Its structure is as follows: 
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Table 1 – Data model 

 
{ 

"idTask": {"type": "string"}, 

"taskStatus": {"array": ["in progress", "completed", "suspended"]}, 

"subtask": 

{ 

"idSubtask": {"type": "string"}, 

"document": {"type": "object"}, 

"subtaskStatus": {"array": ["in progress", "completed", "suspended"]}, 

"date": 

{ 

"start": {"type": "string"}, 

"end": {"type": "string"}, 

"norm": {"type": "string"} 

}, 

"charged": 

{ 

"id": {"type": "string"}, 

"accepted": {"type": "boolean"}, 

}, 

"note": 

{ 

"date": {"type": "string"}, 

"controler": {"type": "string"}, 

"comment": {"type": " object"}, 

"status": {"array": ["in progress", "rejected", "renewed", "suspended", "archive", "withdrawn"]} 

} 

} 

} 

Source: Prepared by the authors 

 

Each task corresponds to a document uploaded for editorial and publishing work. The 

content of each subtask of the corresponding task is defined according to the type of 

document. Each subtask is assigned to a specific employee responsible for controlling its 

execution and current status, deadlines for the completion of the subtask are identified for 

them. 

The following JSON data model is used to ensure quick work of the information 

system with the materials being prepared for publication: 
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Table 2 – Data model 

 

{ 

"idDocument": {"type": "string"}, 

"file": {"type": " object"}, 

"date": 

{ 

"received": {"type": "string"}, 

"reviewed": {"type": "string"}, 

"published": {"type": "string"} 

}, 

"publicationType": {"array": ["open", "paid", "metadata"]}, 

"ContentsRu": 

{ 

"titleRu": {"type": "string"}, 

"authorsRu": {"type": "string"}, 

"summaryRu": {"type": "string"}, 

"keywordsRu": {"type": "string"}, 

"bodyRu": {"type": "string"}, 

"referencesRu": {"type": "string"} 

}, 

"ContentsEng": 

{ 

"titleEng": {"type": "string"}, 

"authorsEng": {"type": "string"}, 

"summaryEng": {"type": "string"}, 

"keywordsEng": {"type": "string"}, 

"bodyEng": {"type": "string"}, 

"referencesEng": {"type": "string"} 

} 

} 

Source: Prepared by the authors 

 

The developed data model for the publication content allows using its parts at different 

stages of the editorial and publishing process and ensures quick integration with search 

systems and the systems organizing the processes of control and quality of educational, 

methodological, and scientific activities of the university. 
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Discussion 

 

Since the declared research methods were applied correctly in the course of the study, 

the obtained results are reliable and reproducible in the development of data models for any 

educational organization implementing a UEPC information system. 

The developed data models do not violate the generally accepted mechanisms of 

interaction of specialists of the educational organization in the field of publication and 

scientific and methodological activities, as well as their control and quality (ETHIER; 

LEFRANCOIS, 2020). The presented data models allow to fully implement the processes of 

correction and editorial interaction and the processes of organizing scientific-publication 

activity in an educational organization with the use of an information system 

(BENMESSAOUD; BUZELIN, 2018; ZINTSOV; 2017). 

The created data models distribute the load between the objects of the information 

system. Thus, part of the processes of organizing work with the data is carried out at the 

software level (by the client application or application server), as well as by the database 

server. This approach provides distributed load on information system objects and full 

implementation of client-server interaction (KARPOVA, 2017; PANCHENKO; 

TIMOFEEVA, 2019). 

The structure of data models allows consolidating the ecosystems of any educational 

organizations or publishing centers with the existing data models using the UEPC information 

system. This approach provides remote centralized interaction of UEPC specialists with 

authors or other clients in need of printing services. At present, such organizations do not use 

unified UEPC systems, instead, these systems function separately and are not integrated into 

the overall ecosystem of the organization (KOSINOVA, 2020; LOPEZ; ORTUNO, 2019). 

An indisputable advantage of the developed models for the UEPC information system 

is the ordering, openness, and accessibility of processes of the interaction of different 

specialists when working with orders, authors, or their colleagues. In addition, the presented 

models are normalized, which simplifies sampling processes in the operation of the UEPC 

information system, ensures data integrity, simplifies the potential processes of scaling the 

system or database, and prevents data redundancy and uncoordinated dependencies 

(SZLACHTA, 2019; VARGOLA, 2017). 
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Conclusion 

 

Using methods of structural and functional modeling of the subject area allows 

obtaining accurate data models for the functioning of the information system. In each data 

model, all key entities and their attributes are highlighted, relationships between entities are 

demonstrated and characterized, and their multiplicities are defined. All this allows for the 

formation of queries of varying complexity to quickly obtain information on any entity 

instance or group of instances. 

Data models are “flexible” and easily customizable depending on the customer’s 

requirements or any external changes. Such changes may include the transformation, addition, 

or removal of objects or entities involved in the organization and maintenance of editorial and 

publishing processes (e.g., expanding the editor’s responsibilities, adding a new status to a 

task, reducing the amount of metadata in a publication, etc.). 

The acquired results go in line with the methodologies of modeling, allowing to obtain 

precise instructions for the specialists creating the information system at the database 

development stage. At the same time, the integrity of the database is ensured through the 

possibility of using triggers or saved procedures for the simplest application procedures (e.g., 

deleting archived data or long inactive users, etc.), while complex methods are executed 

directly on the client’s side in the corresponding application program or a separate server 

depending on the functions performed by users. In addition, using JSON files as data storage 

reduces the amount of memory used (e.g., compared to XML), enables fast parsing through 

the use of simple syntactic constructs, and provides quick and complete data migration to 

another information system ecosystem. 

An information system using the developed data model allows supplementing the 

archive of the university’s electronic educational resources with new materials, grants quick 

access to them to any specialist or student, and allows customizing the quick printing of any 

number of copies of a document. 
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