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The current trend of transition to digital methods of creating, transmitting,
processing and storing information leads to the widespread introduction of static and
dynamic databases, the organization of telecommunications for access to information
through terrestrial and satellite information channels. Accordingly, in logistics
systems there 1s a transition to digital technology in all areas of document
management, including the replacement of paper transport documents with electronic
ones. The integration of information flows and communication support in the
transportation of goods has received a general name - telematics.

The introduction of information technologies and their integration on the basis
of telematics are implemented in transport in several main areas. First of all, it is the
active implementation and use of automated control systems of the transport
company. Management of any enterprise requires a high level of information and
analysis of the information obtained to form a management decision, so companies
implement automated control systems (ACS) of different levels for quality collection
and processing of information about the enterprise. ACS is based on the integrated
use of technical, mathematical, informational and organizational tools.

The basis of ACS enterprises is a database - electronic files, which allow
detailed structured accounting of all components of the enterprise. Using database
management system it is possible to deeply analyze the content of information, make
samples, reports, statistical and mathematical calculations. To access the company's
employees to the database, a localized computer network of the company is created,
through which each specialist can receive the necessary information, process it with
appropriate professional software (warehousing, accounting, financial transactions,
personnel accounting, payroll and billing, etc.). To protect and save information,
access to the database i1s ranked - each of the network's clients has clearly defined
rights to use certain information, change or copy it. The database information is
stored on a special dedicated computer - a server that has the appropriate software to
work with customer requests. On the working computers of the company's specialists,
in addition to the main DBMS, additional programs necessary for the work of the
specialist can be installed, for example, an accounting program or a car dispatching

system in flight. These programs can interact with the DBMS, and can work
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autonomously. Automation of management on the basis of local computer networks
and databases due to the availability of Internet access implements information
integration with all participants in the logistics chain. Additional programs required
for the specialist's work may be installed, such as an accounting program or a flight
control system on the flight. These programs can interact with the database, and can
work autonomously. Automation of management on the basis of local computer
networks and databases due to the availability of Internet access implements
information integration with all participants in the logistics chain. Additional
programs required for the specialist's work may be installed, such as an accounting
program or a flight control system on the flight. These programs can interact with the
database, and can work autonomously. Automation of management on the basis of
local computer networks and databases due to the availability of Internet access
implements information integration with all participants in the logistics chain.

The main consequences of the introduction of ACS are to improve the quality,
speed and reliability of accounting and analysis of the enterprise and structural units,
individual employees; introduction of electronic document management, which also
increases quality indicators; access to electronic interaction with other enterprises,
customers, suppliers through Internet technologies. As a result, it gives an increase in
the level of use of the rolling stock of the transport enterprise, optimization of its
loading, reduction of costs for fuels and lubricants due to the introduction of route
optimization programs, increasing competitiveness and profitability.

Ukraine has a powerful transport system, which includes rail, sea, river, road, air
and pipeline transport. Each of these modes of transport is a set of means and ways of
communication, as well as various technical devices and structures that ensure the
operation of all sectors of the economy.

The main requirements for consumers to transport services are: reliability of
transportation, minimum and guaranteed delivery times, regular delivery, well-
established system of information and documentation, reasonable cost of
transportation.

World experience shows that one of the effective ways to develop transport

systems that ensure the delivery of goods in accordance with the basic requirements
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of consumers for transport services, is the widespread use of automation technologies
in the organization of the transportation process.

Recently, increased attention to the organization and efficient operation of
systems delivery of goods due to the reduction of the duration of trade cycles,
increasing the cost of storage and the need to accelerate the response to consumer
demand. One of the main approaches aimed at improving the efficiency of cargo
delivery is the development of scientifically sound provisions for the automation of
the processes of order formation, processing and delivery of goods to the consumer in

a minimum time.
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1.1. Comparative analysis of the principles of automation of the transport
enterprise

Management of a modern enterprise in a market economy is a complex process
that includes the selection and implementation of a set of managerial influences in the
current time intervals in order to solve the strategic task of ensuring its sustainable
financial and socio-economic development. Information technology greatly expands
the possibilities of effective management, as it provides managers of all ranks with
the latest methods of processing and analysis of economic information needed for
decision-making. Information technology in management is a set of methods for
processing disparate source data into reliable and operational information of the
decision-making mechanism with the help of hardware and software in order to
achieve optimal market parameters of the control object.

The motor transport enterprise can be considered as a complex system
consisting of various elements that function and interact with each other and with the
external environment. Possibilities of management of development of the motor
transport enterprise (MTE) in the conditions of uncertainty of the environment are
constructed on the basis of studying and systematization of information flows. The
structuring of the organization's environment, the grouping of factors influencing the
activities of the MTE, types of information and information flows create a basis for
determining the most important accents of future development, formation and
modeling of the MTE strategy.

The need and value of material resources are obvious, it is difficult to determine
the value of information. However, information is the main source (or resource) of
eliminating the uncertainty of the environment in which the company operates.

Effective work of MTE in market conditions, formation and modeling of the
future or current strategy of its development is impossible without knowledge of
structure, features, specificity, movement of the information environment and
consequences of influence of its changes on activity of the enterprise.

Factors (elements) that exist within the enterprise itself are called factors of the

internal environment. They are wholly or mainly owned by the company that
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manages them, can influence them. The company has real opportunities to influence
the movement and formation of information flows about the availability and
condition of property, staff and more.

The objects of the internal environment of the enterprise are managers,
specialists, employees of departments and services, i.e. those who make decisions
about the formation of information flows and manage them. Information flows reflect
the hierarchical organization of the control and managed systems. The highest
organization of the movement of information flows to the management level - the
organization of the movement of the middle level and the organization of the
movement of information flows in the external information flows at the lower level -
in the environment, the average level of control - the internal environment.

On a temporary basis, we highlight the flow of current, retrospective, forecast
information. The flow of forecast information contains data on the possible future
state of the object, which can only act as a more or less accurate guide to future
developments. All three streams of information are closely interdependent. First,
current and forecast information eventually cease to be so and replenish the flow of
retrospective information. Second, the flows of retrospective and current information
are the basis for obtaining the flow of forecast information. Third, current information
serves as a criterion for the accuracy of the forecast made to date. The tasks in
connection with which different flows of information are formed, are as follows:

— retrospective information - identification of trends in the development of the
object, the creation of a database for forecasts, the creation of a database of case
studies;

— current information - knowledge of the current state of the object, assessment
of the accuracy of previously made forecasts, reporting for regulatory authorities;

— forecast information - development of strategic directions of development of
the organization of object.

The flow of retrospective information contains both current and forecast data
that have lost their relevance and will be archived. Current and forecast information

streams can contain both single and reusable information. According to the purpose it
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1s expedient to allocate streams of universal and special information. The first flows
in the enterprise include information of interest to several employees or departments.
For example, it can be information about the mode of operation of the enterprise on
holidays, the schedule of employees, about important events in the life of the
organization. The second streams of information include those that are intended for
an individual employee or one department of the enterprise. Streams of both universal
and special information may contain mandatory information,

Over time, we distinguish the flow of conditionally constant and variable
information. The first stream includes information that does not change over a long
period of time. To conditionally constant it is possible to carry the information on
contractual prices for raw materials, about a mode of a working day of the enterprise,
about norms of labor costs and expenses of materials. The lifetime of variable
information is limited to a short period. Obviously, the formation of flows of both
constant-constant and conditionally-constant and variable information requires
special diligence.

The allocation of discrete and monitoring information flows is essential. The
flow of discrete information contains information that is directly related to any
problem; the flow of monitoring information is focused on tracking on a long-term
basis of existing trends in the development of the object. For example, the market is
beginning to be actively introduced
a strong competitor that previously worked in other markets. Its appearance creates a
problematic situation for a long-running company in this market. The latter has a
need for information about the competitor In connection with the problem, the
company forms a flow of discrete information about the competitor. In the future, it
may be considered necessary to organize the flow of monitoring information about
this competitor, taking into account its validity and intentions. Monitoring
information implies systematic monitoring of the development of any object and
identification of trends in this development. Collection of monitoring information is
organized on a single methodological basis.

In the structures of MTE departments administrative, planning and economic,

accounting, engineering and technical, supply, maintenance and repair form their own
15



flows of information and can change the state and direction of incoming flows,
obtaining the necessary data and information.

The information circulating in the system can be classified according to
functional and pragmatic (by use) features.

Functional information:

— managerial, organizational, production, accounting and control, economic,
marketing. Pragmatic information about:

— personnel, financial resources, material resources, information resources,
results of activity.

Factors that exist outside the enterprise, form the external environment of the
organization. The external environment, depending on the degree of connection with
the activities of the enterprise, and the ability to influence these factors, it is advisable

to divide into meso- and macro-environment.

1.2. Comparative analysis of the equipment of the automated transport
enterprise

1.2.1. General information about computer networks.

A computer network is a collection of computers connected by means of data
transmission.

You've probably heard of computer networks. These are interconnected
computers that are equipped with the appropriate software. The simplest network can
be created at home by connecting two computers. Today, dozens or even hundreds of
computers are installed at large enterprises, banks, educational institutions and other
institutions. Each computer has access to its own resources: RAM, file system on
disks and external devices - additional drives, printers, modems and more. For
optimal use of these resources and, in particular, for the exchange of information,
computers are combined into local networks. Several interconnected local area
networks form a global network. In fact, the Internet is the most popular public

network, which is rightly considered (and this is reflected in its name) a network of
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networks. Connecting computers into a network has great advantages, completely
unknown possibilities.

Everyone has their own needs for communication and access to sources of
information, as well as ideas about the ways and prospects of using the Internet. For
some, the Internet is associated with an exciting journey through the colorful web-
pages of hockey, basketball, football leagues or the virtual world. For many, it is a
means of communication for sending messages, copies of business documents,
exchanging views on interesting issues. For some, it's an opportunity to buy a car or
book tickets without leaving home. For professionals, it is a means of learning,
mastering and applying new technologies in education, technology, business or
everyday life.

The Internet is a country of computers that is constantly changing and evolving.
Nobody controls the Internet. There is no president or king in this country. The
Internet country has its own rules, which are called protocols. The protocols set out
the basic laws under which a country lives, according to which computers can
understand each other and live in harmony. A single computer is not a citizen of the
Internet. To grant a computer citizenship, you must connect it to the Internet by
installing the appropriate software and hardware. Since then, its information
capabilities have become virtually unlimited. In the information society, it is
considered that if some information is not available on the Internet, it is nowhere to

be found.

1.2.2. Classifications of networks.

To classify computer networks, various features are used, the choice of which is
to distinguish from the existing variety of those that would provide this classification
scheme with the following mandatory qualities:

— possibility of classification of all, both existing, and perspective, computer
networks;

— differentiation of essentially different networks;

— unambiguous classification of any computer network;

17



— clarity, simplicity and practical expediency of the classification scheme.

Some inconsistency of these requirements with each other makes the task of
choosing a rational classification scheme of a computer network quite complex and
such that there is still no unambiguous solution. Basically, computer networks are

classified on the basis of structural and functional organization.

1.2.3. Classification by size of the area covered.

Human Area Network (HAN). Human Area Network - a computer network
where the human body is used as a data transmission medium. A weak electric field
on the surface of the human body is used as an information carrier. The transmitter in
a certain place slightly changes it, the receiver registers these changes on the surface
of the body.

Personal Area Network (PAN). Personal Area Network is a network built
"around" a person. These networks are designed to combine all the user's personal
electronic devices (personal desktops, laptops, phones, PDAs, smartphones, headsets,
etc.). An example of such networks is to sit down on the basis of Bluetooth
technology. PAN parameters:

— small number of subscribers;

— uncritical attitude to failure time;

— all devices included in the PAN network can be controlled;

— narrow range (30 meters);

— the network must support up to 8 participants.

There is no arbitration of the environment, i.e. who and how can work with this
network is not controlled, there is no centralized management of such a network.

Local area network (LAN, Local Area Network) A local area network (LAN) is
a computer network that usually covers a relatively small area or a small group of
buildings (home, office, company, institute). There are also local area networks, the
nodes of which are geographically spaced at a distance of more than 12,500 km
(space stations and orbital centers). Despite such distances, such networks are still

classified as local.
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Home PNA (Home Phoneline Networking Alliance, HPNA) can also be
included in this category of networks. HPNA is a joint association of non-profit
industrial companies that promote and standardize home networking technologies
using in-house coaxial cables and telephone lines. Among the sponsoring companies
of HPNA, which set the course of the organization, we can highlight AT&T, 2Wire,
Motorola, Cooper Gate, Scientific Atlanta and K - Micro. HPNA creates industry
specifications, which are then standardized by the International Telecommunication
Union (ITU), the world's leading standardization organization in the field of
television and radio communications. HPNA also promotes technology, tests and
certifies membership products as approved by Home PNA. Home PNA 3.1 is one of
the new generation home networking standards.

This type of technology provides additional features such as Quality of Service
QoS and is used by most providers (organizations that provide access to and maintain
such networks) to provide a commercial triple play service (video, audio, and
information). Home PNA 3.1 uses frequencies higher than those used by ADSL,
ISDN (telephone line data technologies) and telephone calls on the line and lower
than those used for DVB-S telecast and satellite telecast via coaxial (television) cable,
so Home PNA 3.1 can coexist with these services in the same wires. Home PNA 3.1
was designed to both increase functionality in coaxial wires and expand their
networking capabilities,

Requirements for Home PNA 3.1:

— Standard telephone or coaxial cable.

— Home PNA certified equipment.

Advantages of Home PNA 3.1:

— No new cables are required in the house.

— The operation of existing services - telephone, fax, DSL, satellite TV will not
be disrupted, due to the fact that Home PNA works with different frequencies on one

coaxial or telephone cable.
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— The latest products offer data rates up to 320 MBs, providing the ability to
support high-definition TV signal (High Definition TV HDTV) and standard
television signal (Standard Definition TV SDTV).

— Guaranteed quality of QoS service, eliminates network "collisions". This
allows real-time information streams, such as IPTV, to be delivered to the client
without interruption.

— The maximum number of devices to connect is 64.

— The devices can be located at a distance of 300m. from each other on a
telephone line and at a distance of more than a kilometer from each other on a coaxial
cable. This is more than enough for homes.

— Standard Ethernet drivers are used, which allows you to easily add any
product with an Ethernet port without touching the operating system.

— The necessary equipment has a low cost.

— New technologies, such as 802.11 Wi - Fi, are being developed to create
mixed wired / wireless home networks.

— Providers can provide telephone, Internet, and digital television services in
one package, using Home PNA-certified equipment.

— The hotel industry views Home PNA as an effective expensive option.

— The technology works in apartment buildings, providing a "triple play"
service in the apartment.

Global computing Wide Area Network (WAN) is a computer network that
covers large areas and includes tens and hundreds of thousands of computers. GOMs
are used to connect disparate networks so that users and computers, wherever they
are, can interact with all other members of the global network. Some GOMs are built
exclusively for private organizations, others are a means of communication for
corporate LANs with the global Internet or through the Internet with remote networks
that are part of corporate. Most often, the GOM relies on dedicated lines, at one end

of which the router connects to the LAN, and at the other the hub connects to other

parts of the GOM.
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Global networks differ from local ones in that they are designed for an unlimited
number of subscribers and use, as a rule, not very high-quality communication
channels and relatively low transmission speed, and the exchange control mechanism,
they in principle can not be guaranteed fast connection. In global networks, the
quality of communication is not much more important than the fact of its existence.
However, it is no longer possible to draw a clear and unambiguous line between local
and global networks. Most local networks have access to the global network, but the
nature of the transmitted information, the principles of organization of exchange,
modes of access to resources within the local network, as a rule, are very different
from those accepted in the global network. And although all computers on the LAN
in this case are also included in the WAN, the specifics of the local network it does
not cancel. The ability to access the World Wide Web remains just one of the

resources shared by LAN users.

1.2.4. Classification by type of functional interaction.

Terminal - host computer architecture (terminal - host computer architecture) - is
the concept of an information network in which all data processing is carried out by
one or a group of hosts.

This architecture involves two types of equipment:

— The main computer where network management, storage and data processing
1s carried out.

— Terminals designed to send commands to the host computer to organize
sessions and perform tasks, enter data to perform tasks and get results.

The host computer communicates with the terminals through data multiplexers
(data multiplexer (MPD) - a device that represents one physical channel in the form
of several independent logical channels).

Peer architecture (peer-to-peer architecture) is a concept of an information
network in which its resources are scattered across all systems. This architecture is

characterized by the fact that all systems are equal.
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Peer-to-peer networks are small networks where any workstation can perform
both file server and workstation functions.
station. In peer-to-peer LANSs, disk space and files on any computer can be shared.
For a resource to be shared, it must be shared using remote peer-to-peer operating
system remote access services. Depending on how data protection is installed, other
users will be able to use the files as soon as they are created. Peer-to-peer LANs are
good only for small workgroups.

Peer-to-peer LANs are the easiest and cheapest type of network to install. On a
computer, they require only an operating system (such as Windows XP) in addition to
the network card and network media. When computers are connected, users can share
resources and information.

The problem with peer-to-peer architecture is when computers are disconnected
from the network. In these cases, the types of service they provided disappear from
the network. Network security can only be applied to one resource at a time, and the
user must remember as many passwords as network resources. When you gain access
to a shared resource, you experience a drop in computer performance. A significant
disadvantage of peer-to-peer networks is the lack of centralized administration.

The use of peer-to-peer architecture does not preclude the use in the same
network as the architecture "terminal - host computer" or architecture "client -
server".

Client-server architecture is a concept of an information network in which the
main part of its resources is concentrated in servers serving their clients (Fig. 1.1).
This architecture defines two types of components: servers and clients.

Server is an object that provides service to other network objects upon their
requests. Service is a process of customer service.

The server works on the tasks of clients and manages the execution of their
tasks. After completing each task, the server sends the results to the client who sent
the task.

The service function in the client-server architecture is described by a set of

applications, according to which various application processes are performed.
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A process that calls a service function through certain operations is called a
client. They can be a program or a user. Clients can be workstations that use server
resources and provide user-friendly interfaces. User interfaces are procedures for user

interaction with a system or network.

Server

Workstation Workstation
(Client) (Client)

Fig. 1.1. Client - server architecture

The client is the initiator and uses e-mail or other server services. In this process,
the client invites the type of service, sets up a session, gets the results he needs and
notifies about the end of work.

In networks with a dedicated file server (Fig. 1.2) on a dedicated computer is
installed server network operating system. This PC becomes a server. The software
(software) installed on the workstation allows it to communicate with the server.

Example of network operating systems: Windows Server family operating systems.
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In addition to the network operating system, you need network applications that
implement the benefits of the network.

Server-based networks have better performance and increased reliability. The
server has the main network resources accessed by other workstations.

In the modern client - server architecture there are four groups of objects:
clients, servers, these and network services. Customers are housed in systems at
users' workplaces. The data is mostly stored on servers. Network services are shared

servers and data. In addition, services manage data processing procedures.

i B
Application service Printing service
, o
File service [ Netwprk
Service
k.,
. _ Security
Disk service service

o

L

ar

Clients

Fig. 1.2. Client-server model
As the functions entrusted to servers become more complex and the number of

clients they serve, increases, so does the server's specialization. There are many types

of servers.
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1.2.5. Classification by type of network topology

Under the network topology is a description of its physical location, ie how
computers are connected to each other in the network and with which devices are
included in the physical topology.

There are four main topologies:

— bus;

—  ring;

— star;

— mesh (cell).

1.3. Automation of the processes of operation of the company Robert Bosch

The Bosch Group has been operating in the Ukrainian market since 1993 and is
the largest supplier of solutions for the automotive and secondary spare parts markets,
as well as industrial and household appliances. Since 2008, a Bosch service center for
maintenance and repair of power tools has been operating in Kyiv. In 2009, the Bosch
Training Center was opened for car service staff. There are three Bosch Academies in
higher educational institutions of Ukraine: on the basis of Odessa National
Polytechnic University, Lviv Polytechnic National University and Kharkiv National
Automobile and Road University.

Bosch operates in all regions of Ukraine through regional branches in Odessa,
Lviv and Dnipro. Also in Ukraine there is a Bosch representative office in
Kramatorsk and a plant for the restoration of starters and generators in the Krakovets,
Lviv region. The turnover of the Bosch Group in the 2015 financial year amounted to
61 million euros. The company employs 360 people.

The Bosch Group is the world's leading provider of technology and services. In
2015, about 375,000 employees (as of December 31, 2015) provided sales of more
than 70.6 billion euros. The Bosch Group operates in four main business areas:
Mobility Solutions, Industrial Technology, Consumer Goods, Construction
Technology and Energy. The Bosch Group includes Robert Bosch GmbH and more

than 440 subsidiaries and regional companies in approximately 60 countries.
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Together with its sales and service partners, Bosch is represented in almost 150
countries. The innovative power of the company is the basis of its prosperity in the
future. The research and development sector employs 55,800 people in approximately
118 cities around the world. The strategic goal of the Bosch Group is to create
products and services in the field of the Internet of Things. Bosch improves the
quality of life with innovative technologies with a wide range of possibilities and
inspiring solutions designed for life.

The company was founded by Robert Bosch (1861-1942) in Stuttgart in 1886 as

a "Workshop on precision mechanics and electrical engineering." The special
ownership structure of Robert Bosch GmbH guarantees the Bosch Group
entrepreneurial freedom, which allows it to carry out long-term planning and use a
significant share of investment funds, ensuring a secure future. Ninety-two percent of
the share capital of Robert Bosch GmbH belongs to the Robert Bosch Stiftung
GmbH. The controlling stake is owned by Robert Bosch KG and acts as the owner on
the basis of trust management. The rest of the shares belong to the Bosch family and

Robert Bosch GmbH.

1.4. Block diagram of the automated process of information exchange

1.4.1. Exchange of resources in the company of Robert Bosch

One of the main aspects of successful trade in the company are the means of
implementing automation elements for the exchange of resources.

For appropriate turnover it is necessary to have a well-built network, where the
information flow of data exchange and its interaction with automated workplaces will
take place. To do this, we present a block diagram of the automated process of
exchanging information resources of Robert Bosch (Fig. 1.3), and consider it in more
detail.

Like all network hardware concepts, it is based on building a storage server. It
consists of a physical database server and
virtually,