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Peculiarities of common schemes of orders circulation in operative printing
establishments as typical representatives of small and medium business are
considered. The decisive factors of minimization of delays and costs of the Printing
Corporation and directions of production technologies optimization in accordance
with the current market situation are determined. National and world approaches to
implementation of information flows remote monitoring for common business models
are analyzed. The lack of research on reduction of administrative and technical
services together with the involvement of means and production objects is detected
as active participants in business processes in expansion of communication tools for
the network infrastructure.

Hardware and constructive means for remote support of printing services are
optimized. Therefore, it is shown that for further deployment of multilevel system
of administration of distributed resources of polygraphically oriented network
infrastructure within the original infological sheme there is a need to design a sofiware
engine for routing distributed workflows and corporate work for enterprise of operative
printing. The scientific novelty of obtained results lies in development of the original
conceptual model of solving distinct problems for remote support of life cycle of a
printing order. The performed research results have allowed stratifying the signals
set in render printing services system, allowing clarifying and expanding the basic
communicative functions for executive units of technological process.

The designed server part of sofiware complex of network infrastructure
administration of the publishing and printing enterprise will allow automating the
targeted delivery of information packages to end users. It will also optimize the order
Sfulfillment processes by adding to the CIPx PPF data stream scenarios describing
the appropriate stage of preparation of printed products.

Keywords: network infrastructure, order life cycle, remote administration,
operative printing.

Formulation of the problem. With the development of market relations,
operative printing establishment have concluded original schemes for the circulation
of orders, but in the technological maps of small and medium-sized businesses, these
maps have shortened trajectories due to limited amount of jobs and material resources.
The crucial factor in minimizing the delays and costs of a printing corporation, as
well as optimizing production methods according to the current market situation
is to build a correct information network that coordinates the set of devices and
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relationships between their components, implementing unchecked, timely and high-
quality order fulfillment.

Given the permanent desire for innovative progress, such institutions are weakly
dependent on external market levers, financial fluctuations, etc. and are resiliently
adapted to modern realities, while dynamically optimizing the ways of providing targeted
services. However, despite the combination of several basic actions in one stage of the
technological process of the infrastructure of a small printing company;, it is important to
implement at each stage of the service extended monitoring of coordinated information
flows. These dynamic structures should include notification about the features and degree
of order fulfillment. And it is also necessary to provide for the inevitable and gradual
expansion of the system architecture and improve its modularity and strategic potential.

Analysis of recent research and publications. Original solutions for remote
service of small-sized businesses based on modern mobile and AR-technologies
are offered by scientists Politecnico di Milano and di Bari [1]; the University of
Ljubljana in collaboration with the University of London and Cranfield University are
exploring ways to distance diagnose complex equipment using remotely interfaces
[2]. Instead, the University of Ibadan [3] uses tele-autonomous vehicles for highly
specialized applications of remote sensing and streaming surveillance through a
dynamic environment: here to improve communication between the operator and
the technological node of the extended Internet connection used the original Human-
Vehicle Interface, which implemented facilitation TeraTerm Terminal Emulator.

Thus, the staff of Witten / Herdecke University publishes the results of analysis
the dynamic capabilities specifics of small-sized enterprises on business models
innovation of production infrastructure [4]; the conceptual basis of different types
innovations in context of Industrial Internet of Things for machine-to-machine
business space has been put forward by Finnish and Canadian colleagues [5].
Intelligent methods of cluster optimization to improve the effect of merging industrial
data of the monitoring object on the basis of IoT are being developed at Hunan
University of Technology [6], and in the Spanish University of the Basque Country
offer to accumulate advanced information about possible errors and deviations from
the desired conditions and also to store historical data of workpieces made at one
technological stage, for further computer design of the production cycle structure, in
particular to training highly qualified specialists [7].

Given the ancient technical traditions of national scientific schools, domestic
researchers are mostly represented in the subject area of real-time monitoring of
information flows, taking into account the limitations of size, power consumption and cost
of telemetry equipment [8-11]. Thus, the available research is mainly focused on assessing
the experience and competencies of specialists in equipment maintenance, optimization
of engineering cooperation, elimination of redundancy and filtering of telemetry data.
However, the widespread sources do not enough clearly cover the means of reducing
administrative and technical services, there are no clarifications on how to implement
unimpeded and high-quality preparation of printing order while reducing the complexity
of the production process and expanding communication network infrastructure.
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The purpose of the article is to design service utilities for remote
administration of network infrastructure of publishing and printing institution for
corporate management of distributed resources, flexible redistribution of server
loading, dynamic monitoring of individual workstations state and implementation
of protection targeted means of information flows for operative printing network
infrastructure during the life cycle of the executed order.

Presentation of the main research material. The use of structured system
gives the network infrastructure of printing company a number of advantages and
with a well-thought-out organization can be the only platform for the transfer of
computer data in a corporate computer network: proceedings telemetry of printing
equipment, consumables, monitoring of fire and environmental safety sensors,
electricity and gas distribution, security systems, etc., organization of situational
chat conferences, deployment of local telephone exchange, video transmission and
targeted informing performers and customers about the current stages of order
fulfilment. Correct implementation of the communicative environment of remote
backing of printing services will significantly simplify the service support of the
network infrastructure and improve its quality.

For sufficient administration of operational processes the printing profile
institution, service and network security, the project implements Remote Access
Service toolkit, which in a distance session uses a random combination of network
protocols and in the NBT protocol operates in gateway mode. Therefore, the above
optimized service successfully acts as an analogue of the hardware router in the case
of deployment of a small printing enterprise in a selected cloud fragment [12]. The
project also developed a network interface of distributed resources of the printing
company, which provided coordination at the channel level of secure connection,
data delivery and segment flow management using TCP and UDP transport layer
protocols of the Open Systems Interconnection model [13]. However, for further
deployment of a multilevel system of distributed resources administration of
polygraphically oriented network infrastructure within the original infological model
[14] there is a need to create a large-scale software suite or coordinate a package of
separate utilities with modular interoperability to solve certain problems of remote
support of the life cycle of a printing order.

The specifics of developed project allow the administrator to actions controlling
to order’s executors by viewing a remote workstation screen copy, , to take note the
list of running processes, using the file manager to have an idea of the status and load
of disks, files and folders and provide messaging in the general chat. If necessary,
it is possible to partially remotely control the active object of technological process
by adding, completing the necessary processes, starting and destroying any target
flows. The built-in chat will be convenient for prompt contact with the administrator
and in general for communication between customers and performers. Thus, the
main purpose of the presented project of remote administration (Fig. 1) is a fast
and optimal, and at the same time documented solution of specific tasks for the
maintenance of workstations of the network infrastructure of the printing company.
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The interface of the designed BAnM service mean according to DWIM concept
is not overloaded with graphic elements is intuitive and convenient and provides
correct sequence of screen forms. Navigation elements and editing toolkit satisfy the
accepted SAA agreements in terms of use of function keys, operating modes, search,
and use of the window system. Input / output of system data, response to control
commands and reaction to the results of their execution happens in the interactive
mode. The interface meets modern ergonomic requirements and provides convenient
access to main functions and operations of the system.

The developed project of remote support of a life cycle of the printing order
of BAnM consists of two hypermodules — server and client. When designing the
server part of BAnMsrv.exe, in particular, the startup procedure is implemented
and the invisibility mode is provided. Also, the server part does not have a GUI
and after startup takes itself out of the processes. TCP connection on the server
side is implemented using ServerSocket component. Due to the fact that ports up
to ~ 1000 are already occupied by network services, such as port 80 — WWW-
server, port 21 — FTP-server, 110 and 25 for working with mail agents, etc., the
designed server will be activated on port # 33333. When a message is received,
ServerSocket calls an OnClientRead event, passing a Socket variable having the
type TCustomWinSocket.

This is followed by verification of the received data, and if this received
text matches any command of the server, then to client is sent the corresponding
result to the connection from which the request was received. Therefore, the
ServerSocket component can support multiple distributed streaming connections.
At the end of the session, when the client part is closed, BAnMsrv.exe server will
wait for a ping to appear on the network; if the ping is not received the server
process will itself close.

Conclusions. The constructed conceptual model of the client-server
environment of remote administration in accordance with the sound architecture of
the information network and the specified criteria allowed one to determine the basic
communicative functions of network components of the development environment
used in programming the server part. Therefore, presented conceptual model is
the basis of designed software engine to support the formation of workflows and
corporate record keeping in process of distance managing the operative printing
enterprise.

Further search for deployment of remote administration platform solutions will
optimize the order execution process and include in CIPx PPF data flows the scenarios
describing the appropriate stages of preparation of printed products. Also for the
successful promotion of the project of a service means for remote administration
the network infrastructure of printing enterprise should focus on developing a client
utilities that provides a toolkit for access to automated workstations and telemetry
readings at remote monitoring of the printing order life cycle.
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PO3POBJIEHHSA CEPBICHUX 3ACOBIB BIJJAJIEHOT'O
CYITPOBOAY KUTTEBOI'O HUKJITY ITOJIT'PA®IYHOI'O
3AMOBJ/IEHHA
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Poszenanymo ocobnusocmi nowupenux cxem npoxo0dHCeHus 3aMo61eHb V 3aKad-
dax onepamusHoi noniepagii ax munogux NPeoCcmasHUKi6 Mai02o ma cepeoHbo2o
nionpuemMHuymead. Busnaueno aupiuianbHi YUHHUKY MIHIMI3ayii 3ampumox i 3ampam
noniepaghiunoi Kopnopayii ma HAnPAMU ORMUMI3AYIT MEXHON02il 8e0eHHA 8UPOOHU-
ymea 6i0N0BIOHO 00 HAABHOI PUHKOBOT CUumMyayii.

Ilpoananizoeano HayionanvHi ma ceimogi nioxoou 00 peanizayii OucmanyitiHo-
20 MOHIMOPUHEY IHpOpMAYIUHUX NOMOKIE NoOwUpeHux OizHec-Mooenell ma 8Us81eHO
8I0CYMHICMb QOCNIONCEHb WOOO CKOPOUEHHS AOMIHICMPAMUBHO-MEXHIYHUX CLYHCO
i DonyuenHs 3aco0ie ma 06 €kmie BUPOOHUYMBA K AKMUBHUX YUACHUKIG Oi3Hec-npo-
yecie npu po3uupeHHi KOMYHIKayiliHux 3acobis mepesicesoi inpacmpykmypu.

Bropsokosaro onmumizoeani anapammui ma KOHCMpYKMUGHI 3acobu 8i00aneHoi nio-
MPUMKU NOTZPAPTUHUX NOCY2 T ROKA3AHO, WO 0718 NOOAIBUIO20 PO32OPMANHA ba2amo-
DIBHEBOI cucmemu aOMIHICIPYB8AHH PO3NOOLIEHUX pecypcie noniepapiuno opieHmosa-
HOI Mepedicesoi iHppacmpyKnypu 8 mexcax opueiHanbHOI iHpono2iyHOI cxemu BUHUKAE
HeOOXIOHICMb NPOEKNIY8AHHS NPOSPAMHO20 DYWL MAPWPYMU3ayii po3nooiienux pooo-
YUX NOMOKIB MA KOPROpAmusHo20 0iio800Cmea 05 3aK1ady ONepamueHol noniepagii.

Hayxoea nosusHa odepoicanux pe3yismamis 0Xonaoe po3poonients opuinaib-
HOI KOHYenmyanvbHoi Mooeni 015t BUPIUeHHs OKpeMUX 3a0ay 8i00aleH020 CYNPO8ooy
AHCUMMEBO20 YUKTY NoNiepagiuno2o 3amosnenus. Pesyrsmamu euxonanux oocii-
0iceHb 00360UNU CIMPAMUDIKYBAMU MHOJCUHY CUSHATIB Y cucmeMi HA0aKHs NoJi-
epaghiunux nocuye, 0aguiy 3Mo2y YMOYHUMY ma po3uupumu 0a306i KOMYHIKAMUEHT
DyHKYIT 6UKOHABYUX BY371I6 MEXHONO2IUHO20 NPOYEC).

Cnpoexmosana cepepHa 4acmuHa npopamHo20 KOMNIEKCY AOMIHICMpPYBaHHS
Mepedicesol iHpacmpykmypu 8UOABHUHO-NONIZPADIUH020 NIONPUEMCINEA 00380IUNMD
asmomamu3zyeamu yinibogy 00CmMAasKy iHpopmayitiHux naxkemie 00 KiHyeaux Kopucmy-
6ayig, ONMUMI3y8amu nPoYyec UKOHAHHA 3AMOGIEHHS, OOTYHAIOUU 00 NOMOKY OaHUX
CIPx PPF cyenapii onucy 8ionogionoi cmaoii nio2comosku OpyKo8anoi npooyKuyii.

Knwouogi cnosa: mepesicesa ingpacmpykmypa, JIcummesuil Yuki 3aMO61eHHS,
8i00anene aOMIHICMPYBAHHs, ONepamuera noiepaisi.
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