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The article considers the issues of modeling and support of management decisions on the development of maritime
transport using software and hardware and tools for information support of logistics solutions. It is shown that the man-
agement of transport transportation in conditions of uncertainty requires content analysis of information on the possibility
of implementing a dialogue between a consumer and a computer, creating an interactive educational environment, iden-
tifying the components of this environment, the specifics of their meaningful interpretation. A model of the educational
environment of maritime transport logistics is proposed, consisting of system and application software, software and
hardware solutions, elements of dynamic support of management processes. The structuring of system and application
programming tasks is performed. The content of the platforms of the system software for transport logistics is considered,
indicating the implementation programs. The purpose of the components of the application software is described. The
means of installing and editing tasks of the application software for transport logistics are highlighted, which include
adaptation to the smartphone screen, technical support of the service, adjusting the content to other versions, creating
an interactive on one screen. The article describes the means of interaction with the content of the marine information
architecture, providing interactive navigation through existing information resources, which include feedback forms,
online recordings, interactivity buttons, interactive inserts, phone cameras, archival storage, information blocks, and
visual style. Recommendations are made for creating an interactive site for the logistics of marine transport carried out
under conditions of uncertainty of the influence of the external environment.

Keywords: interactive management, structuring, knowledge organization, logistics, software and hardware solutions,

interactive navigation.

Statement of the problem

As experience shows, information is better absorbed
if it is not just passively familiarized with, but also actively
interacted with reference to the situation being resolved, in
which the goal is achieved by information exchange of el-
ements of this system with the computer.

In order to increase the efficiency of transport logis-
tics management, make timely and adequate decisions for
a specific situational situation, an intelligent educational
environment for transport transportation in conditions of
uncertainty and risk should be created, organizing
knowledge at a systemic and qualitatively new level of en-
suring the solution of applied problems. Achieving the set
goals is possible due to the inclusion of innovative technol-
ogies and management tools in the process of knowledge
organization.

The typical architecture of transport logistics includes
sensors, data processing and server input operations, deci-
sion making, execution of control commands, interface of
communications and interactions. A systems approach
based on the integration of analysis and synthesis of differ-
ent aspects of logistics systems with the need to select sci-
entifically based tools can be used to study it. The use of a
systems approach, software and hardware and tools for sea
transport provides for interaction with systems of struc-
tured and functionally related elements, the organization of

which requires content analysis of information on the pos-
sibilities of dialogue between the consumer and the com-
puter. Formalization of a logistics transport system using
software and hardware and tools can serve as the basis for
creating an interactive website for sea transport. Service
maintenance, interface platforms, query generation, con-
sumer feedback, adaptation to external disturbances and
content placement serve as the basis for system analytics
of transport logistics and organizing knowledge and neces-
sary information in offline and online modes.

Analysis of the latest achievements
on the identified problem

The prospects of using system analysis tools for op-
erational access to information on any element of transport
logistics and the dynamics of transportation processes are
shown in [1-4]. In the field of software, there is a growing
trend to present logistics functionality using web services
[5, 6]. Interactive web tools for decision support in inde-
pendent platforms for web-interface management of the
marine environment OCEAN System are described in [7].
The moments of building an architecture for merging ana-
lytical processing technologies of software systems with
real-time modeling methods are noted.

In [8], the results of creating a distributed virtual en-
vironment simulating the behavior of a large number of
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users interacting via a global network are described. Archi-
tectural solutions for several network servers are presented.
A conclusion is made about the need to introduce hardware
and software for an extended infrastructure of simulation
tools for network servers in various scenarios. An interac-
tive educational system for perceiving logistic information
using computer-telecommunication integration of the In-
ternet of Things application and interface technologies is
presented in [9]. An application programming interface for
business logistics with short messages is implemented.

In [10], describes advances in shipping data analysis
and modeling with a focus on mapping maritime flows us-
ing big data. Long-term maps of current trends and cycli-
cality, driven by the dynamics of maritime transport and
global international flows, are taken into account to support
policies and strategies based on big data. In [11], an inte-
grated software system Flex MoT for managing the visual-
ization of marine sensors in gas production platforms and
oil rigs is described, providing situational awareness and
advanced decision support. The implemented solutions
combine the latest web technologies and interactive
presentations using the metaphor of sensory interaction.

In [12], dynamic applications for vehicles integrated
with a regional intelligent control and monitoring system
for automatic regulation of reactions to extreme external
impacts are considered. Logistic processes of combinato-
rial optimization formalized and implemented as a set of
ontologies that allow determining the appropriate optimi-
zation method and a list of web services for their imple-
mentation are presented in [13]. In [14], an intelligent lo-
gistics transport system based on the Internet of Things and
artificial intelligence technologies is presented. In [15], ar-
tificial intelligence technology is used in the analysis of
ship behavior in maritime traffic.

Of interest is the study of the model of emergency
planning for mixed multimodal transportation taking into
account the variability of situations [16]. An interactive
model of hierarchical optimization and an algorithm for de-
cision-making in emergency situations for the planning
task are constructed. The role of computerized automated
systems in obtaining statistical information about fairways,
managing traffic logistics, combating disasters and im-
proving the safety of water transport is described in [17].
The human factor is replaced by a system of automated in-
formation services. Human intervention is replaced by an
artificial intelligence system.

In the context of Industry 4.0, the concept of a digital
twin is integrated into the construction of a logistics model
for managing vehicles with a multi-distributed center [18].
The model allows minimizing transportation costs, reduc-
ing transportation time, and improving the speed of loading
vehicles. The implementation algorithm is based on the cu-
bic display mechanism. The simulation experiment was
conducted in accordance with actual business data. In the
same direction, the results of using an interactive multime-
dia computer information system should be considered
[19]. The system can combine various media forms: text,
image, audio, and video to implement a dynamic display of

information and user experience, allows exchanging data
through the interface in real time, and providing visualiza-
tion and monitoring of transportation.

The presented review of recommendations and gen-
eralizations is of a navigational nature and requires study-
ing various tools and workflows.

With the help of software, it is possible to create a
step-by-step instruction for obtaining adequate software
and hardware solutions, but information on the use of
forms and methods for supporting the information compo-
nent of maritime transport transportation is practically not
found. In addition, despite the great potential of the means
and tools of information on the generation of possible
events for the development of maritime transport logistics
in conditions of uncertainty on a regular basis does not ex-
ist. A number of significant problems are noted associated
with the lack of structuring of software tools for the se-
lected subject area, a weak educational environment for
considering the content of system software platforms, in-
stallation and editing methods.

Purpose and task statement

The purpose of the work is — structuring of logistics
software information, development of recommendations
for choosing the format of an interactive environment web-
site, with the help of which information about the subject
area being studied can be extracted from existing
knowledge under conditions of uncertainty

Tasks of the work:

- build a structuring of system software and applica-
tion software and tools for maritime transport logistics;

- develop a model of intelligent educational among
maritime transport under conditions of uncertainty;

- determine the means of interaction with the content
of the maritime information architecture;

- determine the methods and types of installation for
editing the intelligent educational environment;

- formulate provisions on the creation of an interac-
tive site for transport logistics software.

Summary of the main material

Transport logistics, from the point of view of the sys-
tems approach, can be considered as a set of moving func-
tionally related objects with their properties and relations,
united by a common goal. Its use consists in transforming
complex logistic problems into a series of tasks imple-
mented using software and appropriate tools with the defi-
nition of a set of successive logistic steps in the conditions
of changing external environment. Transport logistics soft-
ware is a computer program that allows the user to interact
with the computer through a touch screen, test processors,
spreadsheets or other interfaces. In maritime transport lo-
gistics, this is manifested in methodological and technical
solutions for intelligent educational resources of any level
of complexity, functions and options of the system lan-
guage, computer simulation, analysis and assessment of the
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possibility of receiving recommendations, optimization of
knowledge testing, illustration of the user interface.
The structure of the logistics transport system can be
represented as the interaction of three vectors:
- the vector of system inputs, which are the controlled ob-
jects of transport transportation
X(t)={X1 X0 X,
- vectors of the state space of the system outputs, which
are the resulting variables of the transport system, after
the introduction of a control action into it
Y(t)Z {YI'YZ"“’Ym}
- vectors of internal states of the transport system, which
represent organizational characteristics and parameters of
the transport scheme
S(t): {SllSZv---vSk}
The location of the output values in relation to the in-
puts and internal conditions of the system can be repre-

sented in the form
Y(t)=F(X()s(t),

where F - the operator of transformation of the functional
parameters of the system, which can be viewed as logical,
algebraic, differential, integral and other operations of
transformation of coordinates of vectors X(t), S(t), y vector
coordinates Y(t) [4].

It is necessary to directly monitor and select from the
permissible multiplicity the solution of the single most ef-
fective solution x° € X. In a formal setting, this means that
it is necessary to know the underlying problem

x° =arg extr E(X)
where E(x) — generalized scalar indicator of decision qual-
ity.

Managing alternatives are selected depending on the
situation, the assessment of which requires diagnostics.
The process of changing the state of the system over time

is determined by the dynamics of the transport system,
which is characterized by a multidimensional quantity that
can take on a number of values at hierarchical levelsy € Y.

Denoting the parameter of the process dynamics by t,
and the set of its values by T, we have t € 7, ne y = y(1).
The process of the system transitioning from a state with a
time parameter value to in the state S with meaning t > to
we have

St(y(to)) = y(1), YEY teT

Having designated the controlling influence on the
course of the transport process from the entire possible set
of controls through U we have

SUu(y(t,u)) = y(t,u), yeY, teTl uelU

To describe the variability of the process with an in-
dication of the goal, it is necessary to introduce decision-
making criteria. Then each individual management alterna-
tive can be evaluated by a certain number or value of the
corresponding criterion. Then the comparison of alterna-
tives will be reduced to comparing their corresponding
numbers.

A model of the educational environment of transport
logistics under uncertainty is proposed, which includes el-
ements of dynamic support of the transportation process,
system software for transport logistics, application soft-
ware for transport logistics, software and hardware solu-
tions, tools and features of model settings, interaction with
the content of the information architecture. Such a structure
of the model is explained by the fact that the interaction of
its elements can be described either using a system of equa-
tions, constraints and inequalities, which determines its
complexity and analysis of structural components, or by in-
troducing various simplifications and exceptions, which re-
duces its value. Therefore, the model of the educational en-
vironment of transport logistics under uncertainty is pre-
sented in the form of separate functional blocks (Fig. 1).

MODEL OF THE EDUCATIONAL ENVIRONMENT OF SEA TRANSPORTATION IN
CONDITIONS OF UNCERTAINTY

Composition of elements of dynamic support of transport logistics

Transport logistics system software

Application software for transport logistics

Software and hardware solutions

Interactions with information architecture content

Features of model settings

Fig. 1 — Model of educational among sea transport transportation under conditions of uncertainty
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One of the requirements of the system approach of
maritime transport logistics is to ensure the reliability of
management in real time.

The main component block of the construction of the
model of the intelligent educational environment is the sys-
tem software of transport logistics. System programming is
the process of creating software that manages the hardware
resources of a computer, working with large volumes of

data. The advantages of system programming are the crea-
tion of effective and stable software. System software, un-
like application software, can work independently.

System software of transport logistics includes the
management of complex software systems that automate
and optimize the logistics processes of route building,
cargo tracking, optimization of transport flows (Fig. 2)

STRUCTURING SYSTEM SOFTWARE FOR TRANSPORT LOGISTICS

Hardware

Transportation Management

Operating systems

Service — cloud

Device Drivers

Interaction of the parties

Embedded systems

Operational document flow

Interpreters

Tracking cargo on route

Compilers

Preparation of accounting activities

Tablets and smartphones

Optimization of logistics processes

Fig. 2 — Maritime transport logistics system software

Elements of the system software of maritime
transport logistics are hardware tools such as operating sys-
tems, device drivers, embedded systems, interpreters, com-
pilers. Windows, Linux, MacOS operating systems repre-
sent an interface between the computer hardware and other
applications. A device driver is a program that allows the
operating system to interact with the computer hardware,
which includes printers, scanners, sound cards. A compiler
is a program that allows the source code of a program to be
translated into machine code that can be used on a com-
puter. Embedded systems are used to automate transport
management.

Another component of the construction of the intel-
lectual model educational environment is the application
software of sea transport.

The application software performs the task of manag-
ing sea transport under conditions of uncertainty based on
user requests. This allows the user to import and export
files, take the necessary resources from the Internet, work
with text documents.

As means of application software, we can highlight
such programs as: Google Jamboard, Open Board,
AWWAPP, Ziteboard, BitPaper. The application software

can be installed on a computer and mobile phone for work
in offline and online mode. The main elements of the ap-
plication software of sea transport logistics are platforms,
services, test processors, mobile applications, adaptive lay-
outs, interactive task templates (Fig. 3).

Receiving complete information, the application soft-
ware calculates route optimization with the transfer of in-
formation to the vessel server via web services and a web
portal. In the presented model of the intelligent educational
environment of sea transport, a block of software and hard-
ware solutions is separately allocated that provide technical
support for the system and application software. Software
and hardware solutions are the main fundamental block for
building a model of the intelligent educational environment
of sea transport in conditions of uncertainty. Software and
hardware solutions in sea transport are aimed at increasing
the efficiency, safety and automation of various logistics
processes. They allow remote control of ship mechanisms
and include a vessel control system, remote equipment di-
agnostics, automated control and forecasting systems,
communications, real-time data tracking and optimization
of ship operations. Risk reduction in management is
achieved by identifying any emergency situations.
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STRUCTURING APPLICATION SOFTWARE FOR TRANSPORT LOGISTICS
Installation and editing methods
Adaptation to . . Creating an interac-
ptat Technical support for Adapting content to . g . '
smartphone . ) . tive experience on
service functions other versions
screen one screen
Task designers
Platforms, ser- Mobile Test Adaptive
vices applications processors layouts
Templates for interactive Spreadsheets Gra_lphlc Vldeo_presenta—
tasks editors tions

Web-browsers

Archivers

Antivirus packages

Fig. 3 — Application software for transport logistics

Examples of software and hardware solutions for
high-speed vessels of the new generation include semi-nat-
uralistic modeling complexes in the field of software, inte-
grated bridge systems with remote diagnostics of equip-
ment, means of fighting for the survivability of the vessel,
equipment for external and internal ship communications,
allowing to organize the control of the vessel by one watch-
man. The predictive analytics system for continuous mon-
itoring of vibrations and elastic deformations with signal-
ing of deviations via a digital communication channel com-
bines ship software hardware complexes based on satellite
data and forecasts of the hydrometeorological situation.
The emergency warning signaling system for operational
monitoring of the technical condition with control from the
wheelhouse and central control of the Grapix Gate software
and hardware complex automates control and optimizes

logistics. Distributed registry technologies and the use of
cloud forms in the creation of services for the automation
of business processes are formed on blockchain platforms
for storing and exchanging information using online appli-
cations for the formation and maintenance of a digital reg-
istry of transactions in several places simultaneously. IBM
Corporation has launched an application for shipping com-
panies specializing in the automation of maritime trade,
which takes advantage of the possibilities of introducing
elements of artificial intelligence and the Internet of
Things.

A separate block in the model of the interactive edu-
cational environment of maritime transport logistics pre-
sents the means of interaction with the content of the infor-
mation architecture (Fig. 4).

MEANS OF INTERACTION WITH THE CONTENT OF INFORMATION ARCHITECTURE

[ [ [ [
Feedback Online Interactivity Interactive
forms recordings buttons inserts
Phone cameras Archive storage Information blocks Visual style

Fig. 4 — Means of interaction with the content of information architecture

Intelligentization of maritime transport operations in
conditions of uncertainty requires continuous replenish-
ment of input information from various sources hidden by

a large amount of poorly structured information. This re-
quires content creation. Content, according to its main pur-
pose, is the content of web pages, channels, various
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programs and networks that make up an information pack-
age. Therefore, it can also be expressed as the reason why
a user visits a website. Content serves as a means of orien-
tation and searching for necessary information in the entire
labyrinth of source information. Information architecture
and the content of its provision are the basis of the logistics
of maritime transport. They serve as a means of maintain-
ing the immutability of transport flow parameters and co-
ordinating the actions of all transport links on interactive
maps. Together, they form a set of processes for organizing
structured information for navigation on websites with the
distribution of cognitive load through appropriate

interfaces and dialog boxes. Their use gives the user a ref-
erence point in the diversity of existing resources, specify-
ing the meaning of their use and the search system.

Editing of the model of the intelligent educational en-
vironment can be achieved using graphic editors, video
presentations, web browsers, archivers, antivirus packages.
The search engine itself selects the site according to the
relevant content.

Features of the setup and implementation of the
model of the intelligent educational environment of mari-
time transport logistics are presented in Fig. 5.

FEATURES OF SETTING UP THE EDUCATIONAL ENVIRONMENT MODEL

Adaptation to
different screen
formats

Basic analytics

Presentation

Generating
questions

Simulation of
the situation

Dialogue simulator
designer

Loading content into

. Interactive video
one version

Work in offline and online modes

Quests with branching plots croxeTaMuueHUTAMEI

Fig. 5 — Features of setting up the educational environment model

The presented structuring reveals the capabilities of
the educational environment model, manifested in the pro-
cessing of requests, receiving responses and storing data.

Interactive sites are platforms for interaction with
content in a non-standard format. In interactive sites,
thanks to the built-in web browser, access to any content is
provided. Interactive site-architect of user behavior.

When opening a search browser to form a request, a
well-organized site is needed. With the organization of in-
formation, its structuring and the creation of appropriate
web resources, convenient for the user. Structuring infor-
mation helps to take into account the interests of the user
and serves as a way to facilitate the search for the necessary
information in the entire labyrinth of existing information.

The semantic content of the interactive site is to opti-
mize technical applications for obtaining information by
any user agent, such as a smartphone. Multimedia presen-
tations allow interactive interaction with existing educa-
tional resources. Such interactive navigation is reliably
provided by means of interaction with content, which in-
clude feedback forms, online recordings, interactivity but-
tons, interactive inserts, phone cameras, archive storage,
information blocks, visual style. To create an interactive
site for maritime transport logistics, it is necessary to de-
cide on the solution to the issue of what is achieved by in-
troducing a non-standard format for interacting with con-
tent and why information cannot be packaged in a regular
text format. In addition to the values achieved in this case,

obtaining an information product of user interaction with
possible changes in the external environment and prompt
response to emerging situations, financial constraints and
technical capabilities of the platform being presented must
be taken into account, which can be achieved through soft-
ware and hardware solutions for transport transitions in
conditions of uncertainty.

Another important issue that needs to be addressed
when creating interactive sites is key information and
presentation of management principles. Key information is
obtained by using a large set of ready-made libraries, with
the help of which it is possible to develop almost any func-
tionality of a vehicle in the format of an endless picture of
situational interactions with possible accompanying effects
and interrelations. Scrolling goes not only in breadth, cov-
ering all new aspects of transportation, but also in depth,
covering the history of possible disasters and failures.

Orientation to the dialog mode of operation provides
that all management procedures in the time and space do-
main are detailed on a set of elements, taking into account
the limitations and resource capabilities in the range of
change of the target function and elements of technical im-
plementation.

The developed interactive environment of sea trans-
portation under uncertainty, which organizes knowledge at
a systemic and qualitative level, will contribute to increas-
ing the efficiency of the management process.
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By collecting and processing huge amounts of data,
building forecasts, and accelerating information exchange,
intelligent interactive solutions are becoming the main tool
for optimizing management decisions and dynamically
processing available information on the development of
maritime transport in conditions of uncertainty, capable of
adapting to changes in external situations using simulations
and software components of the content specific to freight
transport

Conclusions

1. Interactive sites for optimizing technical applica-
tions for functional applications of maritime transport lo-
gistics allow searching for possible interactions with the
consumer not only in a regular text format, but also in the
form of an information product indicating ongoing changes
in the conditions of the transport transition. The described
software and hardware solutions of the intelligent educa-
tional environment will provide a presentation of manage-
ment principles in a non-standard form using elements of
interaction with content and possible connections and in-
teractions in the dialog mode of operation.

2. Structuring of system software and tools with divi-
sion into interfaces of hardware and transportation man-
agement can serve as a tool for automating management of
technological applications for optimizing logistics pro-
cesses. Structuring of application software designed to
solve problems of transport management based on con-
sumer requests allows working with text documents, re-
ceiving requests from Internet resources.

3. The proposed model of the educational environ-
ment of transport logistics under uncertainty in the form of
functional blocks of system and application software with
hardware and software solutions contributes to the speed
and reliability of managing maritime transport in real time.
Hardware and software solutions allow remote control of
ship mechanisms, tracking data in real time, and optimiz-
ing logistics. Risk reduction in management is achieved by
identifying any abnormal situations.
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Pozenanymo numanns mooentioganns ma niOmpuMKu RPULHAMMS YAPAGIIHCOKUX PilleHb Wo00 PO3GUMKY MOPCLKUX
MPAHCNOPIMHUX Nepese3eHsb 3 6UKOPUCIAHHAM NPOSPAMHO-ANAPamuux 3acobie ma incmpymenmapito ingopmayitinozo
Ccynpogooy aozicmuyHux piwens. Ilokazano, wo Kepysanus mpancnopmHumMy nepese3eHHsIMU 8 YMOBAX HeGUIHA-YEHOCMI
8UMA2AE KOHMEHM-AHANI3Y THopMayii npo ModCIUGicms 30IUCHEHHS 0IANI02y CRONHCUBAYA 3 KOMN TOMEPOM, CIMEOPEHHS
IHMEPaKmMuUHO20 OCEIMHLO2O CepedosUUld, BULGIEHHS KOMNOHEHMIB Yb02o Cepedosulyd, CReyu@iKu 3micmosHol
inmepnpemayii. 3anponoHo8ano Mooeib O0C8IMHLO20 CePedosUd MOPCLKOI MPAHCNOPMHOL  JO2ICMUKU, WO
CKNA0AEMbCSL i3 CUCMEMHO20 MA NPUKIAOHO20 NPOSPAMHO20 3a0e3neUents, npoepamHo-anapamuux piuletb, enemenmis
OUHAMIYHO20 CYNPOBOOY HpOYeci6 YnpaeiinHs. Buxonano cmpykxmypusayiio 3a60anb CUCMEMHO20 Md NPUKIAOHO20
npozpamyeanus. CmpyKmypyeaHHs NPUKIaoHo20 NpOSPaAMHO20 3abe3nedeHHs, NPpUHa4yeno2o 018 GUPIWEHHA 3aday
VIPAGNIHHA MPAHCNOPMOM HA OCHOBI 3aNUMIié CHOJICUBAYI6, 00360.IA€ NPayiogamu 3 MeKCmoGUMU OOKYMEHMAaMU,
ompumyeamu 3anumu 3 inmepuem-pecypcie. Posenanymo 3micm niam@opm cUcmemMHo20 npoepamHozo 3abe3neyenis
MPAHCNOPMHOT 102ICIUKY 13 3A3HAUEHHAM peanizayitinux npoepam. Onucano npusHayenHs KOMRO-HeHmie NPUKIAOHO20
npozpamno2o 3abesneuents. Budineno 3acobu ecmanoenenns ma peoazysamnHs 3a60aHb NPU-KIAOHO20 NPOSPAMHO0
3a0e3neueHHss MpPAHCNOPMHOL N02ICMUKY, 8 SIKOCMI AKUX 00paHi adamnmayis nio eKpam cmap-meoHda, MexHiuHd
niompumKka cepegicy, NniOCMpOrGAHHs KOHMeHm)y Ni0 iHwi 6epcii, CMEOPeHHs IHMepPAKmuey Ha O0OHO-MY eKDAHL.
Hasooumvcs onuc 3acobie 63aemo0ii 3 KOHMEHMOM MOPCbKOI iHOpMayiuHol apXximekmypu, wo 3a0e3ne-u4yomo
inmepakmueny Hagieayiro no iICHYIOYUM IHpOpMAYItiHUM PecyPcam, 8 AKOCHI AKUX BUOPAHT hopMu 360POM-HO20 368'83KY,
OHIIQUH-3ANUCU, KHONKU [HMEPAKMUeHOCMmI, 8CMAGKU, Kamepu menepomny, apxieni cxosuwa, ingopma-yiini 6a0Ku,
gizyanvua. Ckiadeno pekomenoayii wjoo0o CMEOPeHHs IHMEPAKMUBHO20 Caumy A02iCMUKU MOPCLKUX MPAHCHOPIMHUX
nepegesenb, sKi 30iliCHIOIOMbCS 8 YMOBAX HEGUIHAYEHOCI 6NIUGY 308HIUHBO20 CEPeOOGULA.

Knrouogi cnoea: inmepaxmusne Kepy8anus, CmMpyKmypu3ayis, opeauizayisi 3HaHb, J102ICMUKA, NPOSPAMHO-ANAPAMHI
piulenns, iHmepakmuena Hagieayis.
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