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KOHULEILISI DATA MINING [IOBYJIOBH ITOILITYKOBUX 3AIIUTIB
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KOHLIENIUSA DATA MINING MOCTPOEHUSA NIOUCKOBBIX
3AITPOCOB 110 BOJIBHIOMY KOJIMYECTBY KPUTEPUEB

THE CONCEPT OF DATA MINING BUILDING SEARCH QUERIES
FOR A LARGE NUMBER OF CRITERIA
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Oodecckuii HAYUOHATBHBLIL MOPCKOU YHUGepcumem, YKpauna

Tanuena cucmema cyoua, € 0OHICIO 3 MEXHIYHUX CUCTEM, C8IOYEeHHs
cmany sKoi nepedaromuvcs 3 8UCOK00 yacmomoro. Lle do3eonae ompumysamu
iHhopmayito npo cmam NATUBHUX pe3epeyapie CyOHd, d MAKON}C KOHMPOJIO-
8amu nepekauys8anHs namued Hy CyoHo.

Cyonosnachuku € 3ayikasileHolo CMopoHOI0 y Npoyecax KOHMpOoo 34
CYOHOBUM 8UMPAMOIO NATUBA, U020 eQeKMUBHICMIO BUKOPUCTAHHS, 4 MAKONC
saKicHoi 3anpasyi cyona 6 nopmy. [ 0ocsicHeHHs HAUOIIbuo20 KOHMPOo,
BUKOPUCTHOBYIOMBCS YUPPOST clucemu KOHMPOTIIO HANOBHEHOCI pe3epayapis,
wo cKk1aoaromscs 3 8enuxol Kitbkocmi oamuuxis. Takoow, 0151 00CSAcHEHH S
Oinbwioi mounocmi 3anpagku  CyOHd, OONAOHYIOMbCA OAMYUKAMU NATUGHT
Mazicmpani ax 3 8idoae 60Ky, max i 3 NPULLMa4oro.

Inghopmayin, oodepoicysana 6i0 damuukis, 30epicacmvcsi 6 CYOHOBUX
0azax Oauux, Ha 20108HOMY CYOHOBOMY cepéepi, d MAKOXC O0YOMIOMbCA HA
bepecosi cepsepa KOMNAHII CYOHOBAACHUKA, Ol NOOANbLUIO20 aHanizy. [[ns
nooanbuloi 06pooKuU 8enuUK020 00cs2y iHpopmayii GUKOPUCMOBYIOMbCI CYUACHI
3acobu ananizy éenuxo2o oocsey oanux. OOHUM 3 MAKUX MEmMO0i6 € KOHYenyisl
data mining, wo 0036015€ nobYOysamu Cy4acHi NOUWYKOSUX 3aNUm 3 NOOA1b-
o 06pobKoio ompumanoi inghopmayii 3 eeauxoi Kitbkocmi Kpumepiis.

Knrwuegi cnosa: naruena cucmema cyoHa, 6eauxi OaHi, ananiz OaHuXx,
CYOHO8I MEXHO02iT, KOHMPOJIb NAAUBA HA CYOH.

Tonnuenas cucmema cyoua, AGIAEMcst 0OHOU U3 MEXHUYECKUX CUCTeM,
NOKA3aHUSI COCMOSIHUA KOMOPOU Nepeoaiomcsi ¢ 6bICOKOU 4acmomou. Imo
no3gojigem NOIYYaAMb UHGOPMAYUIO O COCMOAHUU MONTUBHLIX PE3epP8yapos
CYOHaA, a maKice KOHMpPOIUPOBAMsb NEPEKAUKY MONIUBA HY CYOHO.

Cyooenadenvyul A61A10MCA 3AUHMEPECOBAHHOL CIOPOHOU 8 Npoyeccax
KOHMPOJsL 30 CYOO8bIM PACXO000OM MONIUBA, €20 3PHEeKMUBHOCTBIO UCHOIb30-
8aHUSL, 4 MAKIHCE KAYeCMBEHHOU 3anpasKe cyOHA 8 NOPMY.
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s 0ocmudicenun Hauborbule20 KOHMPOA, UCHOIL3YIOMCA YUPposvie
cucmemvl KOHMPOT HANOIHEHHOCIU Pe3ep8yapos, COCHOAUUX U3 60IbUL 020
Konuyecmea oamuuxos. Taxoce, 078 Oocmudicenuss 6oavuuel MOYHOCU
3anpasku cyoHd, O0amuyuxamu ob6opyo0yromcs MOnIuGHble MA2UCMPanu Kax
omaoaiowell CmopoHsl, MAK U ¢ NPUHUMAIOWET.

Hupopmayus, noryyaemas om 0amuuxos, COXPAHAEMCs: 8 CYOOBbIX
0a3zax OaHHbIX, HA 21A6HOM CYO0BOM cepsepe, a makdxice OYOIUPYIOMCA HA
bepezoguvle cepsepa KOMNAHUU CY0081a0enbyd, 015 OalbHeliue20 anaiusd. Jnsa
nocaedyioueli 0bpabomxu O0aLUO20 00beMa UHDOPMAYUU UCHOAb3VIOMCA
CcOBpeMeHHble Cpedcmea auaiusza boavuioco obvema Oaunvix. OOHUM U3
maxkux memooog saensemcs konyenyus data mining, nozeonsowas nocmpoums
COBpeMeHHbIe NOUCKOBbIE 3ANPOChl € Nociedyiowel 0opadbomxol noay4eHHou
unpopmayuy no 6OILUIOMY KOTUYECTHEY KPUMEPUES.

Kntoueevie cnosa: monausnas cucmema cyoHa, Oonvuiue Oanmble,
amanuz OAHHLIX, Cy008ble MEeXHOI0UU, KOHMPOLb MONIUBA HA CYOHE.

Fuel system the vessel is one of the technical systems, the indications of
which are transmitted with high frequency. This allows you to obtain infor-
mation about the state of the fuel tanks of the vessel, and to control the pum-
ping well, the ship.

Shipowners are interested parties in the control of marine fuel con-
sumption, efficiency, and quality refueling ship in the port. For best control,
use digital control system of filling tanks, consisting of a large number of sen-
sors. Also, to achieve greater accuracy of filling of the vessel, sensors are
equipped with fuel line with both giving and receiving.

The information obtained from the sensors is stored in the ship's data-
bases on the main ship server and duplicated on the coast, the servers of the
company of the shipowner, for further analysis. For processing large amount
of information using modern means of analyzing large amounts of data. One of
these methods is the concept of data mining, which allows to build a sophisti-
cated search query with subsequent processing of the received information on
a large number of criteria.

Keywords: the fuel system of a vessel, big data, data analysis, marine
technology, control of fuel on the ship.

Introduction. Fuel on the ship is the responsible maintenance opera-
tion that requires special attention from the officers. It must be carried out in
strict accordance with the «safety Rules on the vessels» and under the control
of the engineer.

Directly supervises the admission of fuel to a third mechanic. Before
receiving fuel, a senior (third) mechanic should be familiar with the fuel pass-
port, to verify his data with the standard and to establish compliance with the
technical specifications for the marine engine.
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If necessary, select a test sample in accordance with GOST, in two
copies: one for the tank farm and to the analysis of the thermotechnical labora-
tory of the shipping company. The sample is fixed by the act, composed of rep-
resentatives of the depots and vessels.

Analysis. Fuel can be divided into three periods: preparatory, fuel and
final. In the process of preparing the third operator has to provide the correct
fuel and fire safety:

— measure the remaining fuel in the ship's tanks;

— coordinate with the mate in charge of cargo operations, the order of
filling of fuel tanks;

— prepare fuel system for receiving fuel,

— to determine the fuel temperature is taken;

— assign the watch minder in place of receiving fuel from the vessel;

— alert the watch to the Navigator about the upcoming receiving fuel;

— prepare for the effect of ship fire-fighting equipment;

— to install the suction piping a tray of sand and a fire extinguisher.

When receiving fuel control the filling of tanks and communicate with
guaranteed timely object to change the mode of fuel delivery and the termina-
tion of bunkering.

The fuel supply is stopped to the limit of filling the tank, to avoid
«pressingy.

When taken from the shore medium viscosity fuels in the winter and
high viscosity at any time of the year should take into account the possibility of
formation of plugs of solidified fuel in the receive pipeline.

It is therefore necessary to maintain the temperature of fuel take at least
15-20 ° C above the pour point, and after bunkering for 20-30 minutes to leave
open the suction valves to fuel the glass in the tank.

After the fuel empty the suction piping of the fuel tanker and the vessel
and divide the pipelines [1].

After receiving fuel performs measurements in tanks, from which fuel
was supplied to the ship and in the ship's fuel tanks, setting the number of the
adopted fuel. A lot of the adopted fuel is determined from the temperature cor-
rection on density.

The amount of water trapped in the fuel should be removed from
admissions documentation.

The receiving process ends with the drawing up of the waybill signed
by the representative of the tank farm and the mechanic took the fuel. Passport
of fuel and invoice the chief engineer is the shipping company together with
the machine report.

The purpose of the study. Each of these processes can be automated
and simplified through the use of modern technology. Most ship systems are
fully covered by the monitoring system and the deposition per time unit. Fuel
system the vessel is no exception.
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The fuel tanks using several types of sensors for more precise identifi-
cation of the amount of fuel. Such sensors include float fuel level sensors,
submersible sensors control the viscosity of the fuel and temperature gauges
and the incoming fuel in the tank.

The information every second. For greater accuracy the impact of fuel,
additionally installed sensors on the tank return and fuel on the main pipelines
through which fuel is supplied to the vessel. System triplicates indications of
fuel transfer can significantly increase the accuracy of loading fuel for the ship.

Through the use of such a control system, the accuracy of the amount
of fuel in the tanks every second saved group readings from all sensors
involved in this process.

All these data form a large array of information that is stored in the
ship database and having a non-relational structure.

Shipping companies are interested in more accurate forecast of the con-
sumption and control of fuel over the period of a ship's voyage.

This is done the system analysis of the fuel consumption and energy
efficiency of powertrains vessels. To ensure these calculations used the same
sensors as in the process of pumping the fuel. However, to perform this control
in real time is problematic due to the large load on the communication channel.

The results of the study. Optimal is a method of processing data in
flight, to control the running modes of the vessel, and also proportional to the
fuel consumption in these modes. As the scope of information is enough large,
it is necessary to develop a comprehensive solution that is able to analyze non-
relational ship database for a long period of time and finding the exact data for
each specified injection.

Algorithmic methods of processing large amounts of information, can
simplify the search for such information.

Big data characterized by volume, variety and speed with which struc-
tured and unstructured data coming at networks in processors and storage,
along with the processes of turning this data into information [2].

In these circumstances, to increase the efficiency of analyzing large
amounts of information there is a need of new and innovative methods of
information processing by automated cognitive procedures using the database
of facts and knowledge bases, automatic generation of hypotheses, procedures,
explanations initial state database of facts for the justification and acceptance
of the hypothesis [3]. At an earlier stage of development of these technologies,
attempts were made to use this approach to interpret a large number of calcu-
lated data [4].

One of the methodologies, which helps to solve tasks of different clas-
ses of search patterns and the interpretation of the results is the methodology of
data mining Data Mining.
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It is used to detect and explore patterns in arrays of semi-structured
information and building models describing the behavior of complex systems.
Data Mining is the exploration and discovery of «machine» in the raw data of
knowledge that were not previously known, non-trivial, practically useful and
available for human interpretation [5-6].

A characteristic feature of the data analysis methods Data Mining is the
use of various algorithms for finding patterns in the data. Expansion of the set
of data-mining models in various algorithmic nature can be productive in the
class of problems where not accurately work classical methods: statistical, ana-
Iytical or deterministic.

Each stage of the research data, we can build a finite number of
hypotheses that can be confirmed or not be confirmed subsequently.

The more constructed models and descriptions are close to the hypo-
theses, the more we have the right to assume the accuracy of the result.

An important factor in the development of such systems is the conside-
ration of its needs to equipment and data lines.

Due to this, the best solution is to develop a web-system which does
not require installation and does not load the custom hardware does not use the
high-speed data transmission, which simplifies its operation through VSAT
technology, used as a standard marine satellite communication system to com-
municate with the Internet.

The process of searching for information online consists of the follo-
wing steps:

— collection of information on the Internet from various sites;

— research on request;

— ranking results;

— indexing resources.

Despite the fact that every search engine has its own characteristics in
search algorithms and ranking of the results, the principles of operation of all
search engines in common.

Big data characterized by volume, variety and speed with which struc-
tured and unstructured data coming at networks in processors and storage,
along with the processes to transform these data into information.

One of the architectures for processing data used in the application of
search algorithms are the relational database management system (DBMS).

The use of these DBMSs yield the results the result of using a search
algorithm with the system of constant circulation:

— waiver from strict consistency;

— care from the normalization and implementation of redundancy;

— the need for software simulation of functions of the SQL language;

— complexity of the client software;

— the difficulty of maintaining the health and resiliency of the resulting
solution.
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Disadvantages of using relational database systems has led to the
development of adaptive-disciplined architecture, able to expand and scale as
needed, with constant increase of data.

Such technologies include the use of NoSQL [9; 10].

Model data warehouse architecture NoSQL are divided into 4 cate-
gories depending on the conditions of use.

One of the most popular models used in cluster architecture is the sto-
rage of key-value. A distinctive feature is a simple data model, an associative
array or dictionary, which allows to work with data by key.

The main objective of such storage — maximum capacity.

If the basis of the data used in the databases, the data are text entries
that have a meaningful logical structure, use of document storage. The data
model such storage allows you to combine a plurality of pairs key-value in an
abstraction called «documenty». Documents can have nested structure, and to
unite in collection. Work with documents produced by key enabling queries on
attribute values.

If the database architecture is classic, mixed architecture, it uses
columnar storage. Most similar to traditional relational DBMS. Data model and
storage of this type involves storing the values as uninterpreted arrays of bytes,
addressable tuples.

A special case when building database can be considered a repository
on graphs. Such storage used with data that are naturally represented by graphs.
The data model consists of vertices, edges, and properties. Working with data
is done by graph traversal in the ribs with the desired properties.

Conclusion. Develop the concept of an algorithm processing a large
volume of information generated during a fixed period, is an important issue.
Solution to this problem may be to construct a universal algorithmic solutions
able to analyze large amounts of information available in databases of different
types.

The main factor of this method should be the processing speed and the
accuracy of the forecasts resulting information. This should be considered
dynamically-variable number of stored data in vessel databases, the coastal
centres of information processing and intermediate cloud storage.
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