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The article discusses the functional modelling of the book layout process using the
IDEF0 methodology. It also emphasises the importance of clear structuring of the layout
stages to ensure high quality of printed products. The construction of a hierarchical model
allows us to display in detail the sequence of actions - from the preparation of materials
to the final layout. The paper presents a graphical representation of the process in the
form of diagrams A-0 and A0, which demonstrate the relationships between functional
blocks, input data, implementation mechanisms and outputs.

Particular attention is paid to the factors that affect the quality of layout: comp-
liance with standards, consideration of reader demand, age characteristics of the tar-
get audience, staff competence and the use of modern sofiware. The proposed model
describes the system functions, processes and their interrelationships, which allows
organising work consistently and efficiently, ensuring the required level of quality.

The IDEF (Integrated DEFinition) methodology is a family of standards for mo-
delling and describing complex systems, covering functional, information, object-oriented
modelling, data modelling, simulation, description of interface requirements and other
aspects of organisational activities. The most widely used methodology is IDEF0, which is
designed to graphically describe the functions and processes of an organisation in the form
of interconnected blocks and flows of information, materials and resources. IDEF0 is based
on a hierarchical structure of diagrams: the context diagram shows the system as a whole,
and further decomposition allows you to detail individual functions to the desired level.

The context of the model is a publishing company, and the point of view is the
optimisation of the layout process, taking into account the key factors affecting quality.
The creation of a hierarchical diagram system allows you to divide a complex process
into separate components and achieve the necessary level of detail to fully describe all
stages of the layout.

The results of the study can be used to automate publishing processes, create
expert systems and implement intelligent technologies for managing the quality of book
publications.
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Problem statement. The process of creating the original layout of a book pub-
lication is complex and multi-stage, requiring strict adherence to standards and a
clear organisation of stages to ensure the quality of printed products. The absence of
a structured model makes it difficult to manage, predict and improve the quality of
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the publication. Therefore, it is important to develop a functional model of the book
publishing process using the IDEFO methodology, which allows structuring all stages,
taking into account key factors of influence and facilitating automation and increasing
the efficiency of publishing processes.

Analysis of recent research and publications. The analysis of the literature
shows that functional modelling of the layout process using IDEF0 is becoming
increasingly widely used in the publishing industry. Recent studies have shown that the
use of hierarchical models contributes to automation, improved layout quality and the
introduction of intelligent quality management systems for book publications

The purpose of the article. The aim of the article is to develop a functional model
of the process of book publishing using the IDEF0 methodology to improve the quality
of layout and automate publishing processes.

Summary of the main research material. Creating an original book layout
is a complex and multi-stage process that requires strict adherence to standards and
requirements. High-quality design, including compositional perfection, clear structure
and the right choice of fonts, is a key condition for attracting a wider audience and
increasing the competitiveness of a publication. Functional modelling of the layout
process, for example, in the form of IDEFO models, helps to organise the work in a
consistent and efficient manner, ensuring the required level of quality.

This model describes the functions of the system, i.e. how the system achieves its
goals, what processes take place in it, and how these processes are interconnected. The
model is a tree-like topological structure and is created on the basis of a functional
decomposition of the system’s goals and objectives.

The IDEF0 methodology is based on the following principles:

1. Graphical description of modelled processes. The graphical language of
«Blocks» and «Arcs» of IDEF0 Diagrams represents operations or functions as blocks,
and the interaction between the inputs/outputs of operations that enter or leave the
‘Block’ is represented by arcs.

2. Conciseness. By using a graphical language for describing processes, on the one
hand, accuracy of description is achieved, and on the other hand, brevity. The need to
follow the rules and accuracy of information transfer.

In the process of modelling, it is very important to clearly define the direction of the
model development - its context, point of view and purpose. The context of the model
is the publishing enterprise. The point of view is the process of book layout, taking
into account the influence of dominant factors on the quality and efficiency of layout
preparation. The purpose of the model is to develop a model of information technology
for predicting the quality of the book layout process based on the study of key factors of
influence and evaluation of the quality of layout.

The creation of an IDEF0 model of the book layout process involves building a
hierarchically ordered system of interconnected diagrams: a context diagram (A-0), a
first-level decomposition diagram (A0), and first-level functional block decomposition
diagrams (Al, A2, A3). Within the IDEFO methodology, the layout process model is
described using graphical diagrams, which are supplemented by functional element
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descriptions, textual explanations, and glossary diagrams. This approach allows to
divide a complex process into separate components, where higher-level diagrams (A-0,
A0) reflect the overall structure of the process in the form of separate blocks, and further
decomposition of these blocks provides the necessary level of detail for a complete and
systematic description of all stages of the book layout [1].

To visualise the structure of the functional model of the book layout process, we will
build a hierarchical model called the «Tree of nodes of the functional model».

Implementation of the layout

process of book edition
Preparing materials Performing Preparing for printing
for layout Al the layout stage A A3
¢ Collection and analysis ¢ Making a fontdesign ¢ Converting layout to print
of textual materials ¢ Making an illustration format
¢ Checking for compliance design o Checking technical parameters
with design standards o Applying the rules fo of files
o Selecting and configuring completing text
software and illustrations
o Applying the rules for
composing text
¢ Layout

Fig. 1.1. A hierarchical model of the book layout process

At the top of the hierarchy of diagrams is the context diagram, which is depicted
as a rectangle with the main function of the system. Interconnections with the external
environment are illustrated by four types of ICOM arrows: Input, Control, Output, and
Mechanism.

To develop an IDEF0 model of the layout process, we will use the following no-
tations: input — I , (n=1, 2, 3); control — C , (n=1, 2, 3); output — O, (n=1); input —
M, (n=1, 2).

The implementation of the book layout process is a key function of the system under
study. Next, we will elaborate on the information aspects of the boundary arrows of the
contextual diagram A-0 of the IDEF0 model, which reflects this process [2].

1. Boundary arrows of the Input type::

I, — An author’s original is a work of a collective or individual author prepared for
publication and submitted for indexing in manuscript, printed or electronic form [3].

1, — Prospectus plan is a publication plan that reveals the content of future sections
of the publication in order to give the publisher a better idea of what content the author
intends to fill his or her publication with [4].

I, — Source files for layout are electronic documents prepared by the author, editor,
or other participants in the publishing process (text, graphics, illustrations, etc.) that
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contain the final content of the future publication and are intended for further layout and
layout in publishing software.

Cy C, Cs
Standards Readers' Age category
rules, etc. demand of the reader
Author's
original
1%
I Plan-prospectus Implementation of the layout
2 ) process of book edition Quality level
Source files
process layout
for layout
I3
Software Qualified staff
M, M,

Fig. 1.2. Context diagram A-0 of the IDEF0 model of the implementation
of the book publishing process

2. Boundary arrows of the Control type:

C, — Standards, rules, etc. are regulatory documents, instructions and technical
requirements that govern all aspects of the layout of a publication: page format, structure,
text and illustration layout, font selection, line spacing, headings, page numbering, multi-
page layout rules, illustration quality requirements, and the procedure for preparing
files for printing. Among them: DSTU 3017-95 «Publications. Main types. Terms
and definitions», DSTU 3018-95 «Publications. Printing execution», DSTU 3772-98
«Originals for printing reproduction. General technical requirements» Also used are the
rules for composing text and the rules for completing illustrations and text [5].

C, — Readers’ demand is a set of needs, interests and expectations of readers
regarding the content, subject matter, genre, design and volume of book publications
that determine the level of interest in a particular literature and influence the circulation,
range and strategy of publishing activities [6].

C, — The age category of a reader is a group of readers, allocated on the basis of age,
for which a particular book or literary work is intended. The age category determines the
peculiarities of the content, design, language style and complexity of the material presen-
tation, in accordance with the cognitive capabilities, interests and needs of this group [7, 9].

4. Boundary arrows of the Mechanism type:

M, — Software — word processors, raster and vector graphics processing software,
layout software, electronic page feed software, etc.

M, — Qualified staff is a team of specialists with specialised knowledge, skills and
experience in layout preparation, text structuring, graphic processing, style development
and page layout, as well as technical setup of files for print or electronic publication.
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After the general characterisation of the system, the process of functional decom-
position of the context diagram is carried out, which consists in its division into the main
fragments. Diagram A0 of the first level of decomposition of the IDEF0 model of the
layout process implementation covers the following functions:

Al — Preparation of materials for layout.

A2 — Execution of the layout stage.

A3 — Preparation for printing.

After the contextual diagram A-0 is broken down into its components, each block
of the diagram AO is subject to further detailing until the required depth of study is
achieved. If there is a strikethrough in the left corner of the block, it means that there
is no further decomposition for this block; if there is no strikethrough, the block has a
decomposition [8, 10].
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Fig. 1.3 Diagram of the first level of decomposition AQ of the IDEF0 model of the implementation
of the book publishing process
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Conclusions. The article proves the feasibility and effectiveness of using functional
modelling of the book publishing process using the IDEF0 methodology. The constructed
hierarchical model allows to structure in detail all stages - from preparation of materials
to final layout, which contributes to improving the quality of printed products and
transparency of process management. Taking into account key influencing factors,
such as standards, reader demand, age group of the audience, staff qualifications and
software, provides a comprehensive approach to assessing and forecasting the quality
of the layout. The IDEFO methodology has proven to be versatile and convenient for
formalising complex business processes thanks to its graphical language, hierarchical
structure and ability to drill down to the required level of detail. The results of the study
can be used to automate publishing processes, create expert systems and implement
modern information technologies for managing the quality of book publications.
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Y emammi pozensioaemuvcs ghynxyionanvhe Mooentosants npoyecy 6epCmanisi KHUIC-

Ko8UX 6U0aHs i3 3acmocysannam memooonocii IDEF(. Taxoxc niokpecierno eadxcnugicmo

YIMKO20 CMPYKMYPYBAHHS emanie 8epCcmanis Oiis 3a0e3nedeHHs: 8UCOKOI saKocmi noni-
epagiunoi npoodykyii. Ilobydosa iepapxiunoi Mooeni 0036015€ 0emaibHO 8i00OpaA3UmMuU
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nocnioosHicms il — 6i0 nNid20MosKU Mamepianie 00 Qinanvrno2o maxemyeanus. Y po-
bomi npedcmasneno epapiuny penpeszenmayiro npoyecy y eueisnoi diazpam A-0 ma A0,
AKI OEMOHCMPYIOMb 83AEMO38 "A3KU MIXNC (QYHKYIOHATbHUMU OLOKAMU, 8XIOHUMU OAHU-
MU, MEXaHizmamu peanizayii ma euxo0amu.

Ocobnugy yeazy npudineno haxmopam, wo 6nIUSAMb HA SAKICMb G6EPCIMAHH:
OOMPUMAHHIO CINAHOAPMIB, YPAXYEAHHIO YUMAYbKO20 NONUMY, GIKOGUX 0COOIUGOCHEl
Yinbo6oi ayoumopii, KoMnemeHmHOCmi NePCoOHANY Ma BUKOPUCIAHHIO CYHACHO20 NPO-
2PaAMHO20 3a6e3neyents. 3anponoHosana mooens onucye Qyukyii cucmemu, npoyecu
ma ix 63aemMo36’s13KuU, Wo 00360IAEC OP2aHi3y8amu pobomy nOCIiO06HO Ui egheKmusHo,
3abe3neuyouy HeoOXIOHUL PiGeHb SIKOCHIL.

Memooonoeis IDEF (Integrated DEFinition) — ye cimeticmgo cmanOapmis 0
MOOENOBANHS 1l ONUCY CKIAOHUX CUCMEM, WO OXONIIOE yHKYIOHAbHe, iH(opmayilite,
00 €KMHO-0PICHMOBAHE MOOENIOBAHHS, MOOENOBAHHA OAHUX, CUMYIAYII0, ONUC GUMOR2
0o inmepqgheticie ma iHwi acnekmu opeanizayiiHoi disnbHocmi. Hailbinvw nowuperor
€ memooonoeis IDEF0, sika npusnauena 0ns epagiunozo onucy QyHkyill i npoyecie op-
eanizayii y euenadi 63acmMonoe’a3anux 010Kie ma nomoxie ingopmayii, mamepianie i
pecypcis. IDEF0 bazyembcs Ha iepapxiunit cmpykmypi diazpam: KOHMeKCmHa 0iazpa-
Ma 8i00Opaicae cucmemy 3a2anom, a HOOAIbUA OeKOMNO3UYIS 00360NAE Qemanizyeamu
oKkpemi pyHKYiT 00 nompibHO20 pieHA.

Konmexcm mooeni — guoasHuye nionpuemcmeo, a moukda 30py — ORMUMI3AYis
npoyecy 8epcmanHs 3 YpaxyeanHHsam KI0Yosux gaxmopie enaugy Ha axicme. Cmeo-
PeHHs IEpapxiunol cucmemu Oiacpam 0036075€ NOOLIUMU CKIAOHUL NPOYeC HA OKpeMi
CKa008i ma 0ocsemu HeoOXiOH020 pieHs demanizayii il NOBHO20 ONUCY BCIX emanie
6epCMaHsl.

Pezynomamu oocnioscenuss Moxicymos Oymu UKOpUCAHI 0I5l A8MOMAMU3ayii 6u-
O0aBHUYUX NPOYECIB, CIMBOPEHHSI eKCNEPINHUX CUCTEM MA 6NPOBAONCEHHS THMeNeKm)-
ANLHUX THEXHONO0TI YNPAGIIHHS AKICIO KHUNICKOBUX GUOAHD.

Knrouosi cnosa: Oyuxyionanrvne moodenrogannsi, cmanoapmu, CASE-mexnonoeis,
0eKOMNO3UYisl, MAKENYBAHHS.
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