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explains that there are several ways to install RFID devices safely in order to progress the Return on
Investment (ROI) management processes of the industries.
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Future Revolution of IT Industry—Radio
Frequency ldentification Technology

Arun Kumar Uppala® , Chandrasekhar B° & Ranijith J°

Absiract- This document will give an overview of how RFID
technology can play a vital role in various industries. Besides
RFID which is being used to improve the efficiency of supply
chain management, retail indusiry and many other areas so
it's time to adopt and explore implementing RFID in various
industries. In addition to this, RFID is also used to enhance the
efficiency, productivity, tracking of the products and various
tools, security and cost. This paper also covers various
industry problems and advantages/disadvantages of using
RFID technology. Many other organizations in service sector
start to accomplish RFID technology to be functional and
useful in tracking the customer's data, safety, and stock
control. Being RFID technologies with low cost and privacy
issues which are contend to growth and effectiveness of RFID
in industrial environment. Moreover, this study also explains
that there are several ways to install RFID devices safely in
order to progress the Return on Investment (ROI)
management processes of the industries. Therefore, RFID
technology systems can help in analyzing the costs, benefits
through readers and tags devices in order to trace and locate
the implanted products with the real-time locate systems
(RTLS) implementations, Automatic Identification and Data
Capture (AIDC) which can read customer’s details to provide
more efficient as well as estimate the reduction in inventory
associated to operational cost.

Keywords: RFID, ROI, RTLS, AIDC.

[. [NTRODUCTION

adio Frequency Identification (RFID) technology is
Qa system that identifies objects without the

constraint of line-of-sight and helps in real-time
data collection unlike bar code technology. In general,
the basic RFID technology consists of tags, readers,
and end servers to read and identify the unique EPC
code from tag (Wu, Ip, Kwok, & Chan, 2011, p. 1).

This RFID technology enhances the efficiency,
productivity, tracing the information of the product as
well as automatic derivation of the data with the help of
technology called Automatic Identification and Data
Capture (AIDC).

a) Purpose

Over the past few decades, RFID technology
has widely adopted and standardized with innovative
applications such as personal services as well as part of
our daily life. After manufacturing and retail industry, IT
Asset Tracking industry is considered as the next
generation in market to implement RFID. Most of the

Author a: ERP Functional Analyst, Arrow Electronics Inc, CO, USA.
e-mail : arunuppala0918@gmail.com

industries are investing more money in the information
technology (IT) in order to minimize the operating costs,
undetected lost, improve safety and efficiency, and it is
expected that RFID and its applications can make the
changes in the implementation of the infrastructure to
become more productive and effective towards services
without any errors. The purpose of RFID technology
helps to detect the objects through tags and readers.

II.  OVERVIEW OF RFID

In modern phrases, Radio Frequency
Identification (RFID) technology describes, “A system
identification without the constraint of line-of-sight
provides a perfect way for real-time data collection and
object identification” (Wu, Ip, Kwok, & Chan, 2011, p. 1).
In general, the basic RFID technology consists of tags,
readers, and end servers to process the data from tag.
The functions of the RFID technology are to detect the
object through the electromagnetic fields that attached
to the tag and with the help of these tags, it is possible
to trace the asset data and track the products. To
implement the RFID solution, an integrated RFID system
should contain five components such as tag, reader,
antenna, application software, and communication
infrastructure. A microchip placed internally to tag where
it can store the information and reader can read the data
through electromagnetic waves. “According to the
requirements and specifications of the area or
organization, the reader and tag are adjusted based on
different power output and frequency used” (Cheng &
Chai, 2012). There are three types of RFID tags- active
tag, semi-active tag, and passive tag. The active tags
are more expensive when compare to passive tags
because it consists of internal power source, strong
signals, and perform two-way flow of data.

An integrated communication between the
reader and tag uses methods to control the ID signals
such as low frequency (LF), high frequency (HF),
microwave frequency, and ultra-high frequency (UHF).
“Compared with traditional scan-based data collection
technologies such as barcodes, RFID operates at higher
data communication speeds, has a larger data storage
capacity, and performs the automatic retrieval of data
without physical line of sight” (Ting, Kwok, Tsang, & Lee,
2011). Therefore, large quantities of data would
generate and in order to control this data issue, a kind of
software is used acts as buffer between RFID and the
information technology.

© 2017 Global Journals Inc. (US)

Global Journal of Computer Science and 'l‘cchn()l()g‘\' (H) Volume XVII Issue IV Version | H Year 2017



Global Journal of Computer Science and chhnolog) (H) Volume XVII Issue IV Version I H Year 2017

The entire RFID system consists of the actual
technology from the tag as well as readers together
having access to global standardized databases, to
make sure the real time up-to-date data on the items.
These tags involve with a unique identification number
known as Electronic Product Code (EPC) technology
that enables the automatic information acquisition and
distribute effective data. The communication process
between reader and tag can managed through several
protocols. Two standardized protocols can operated
such as ISO and EPC according to the requirement of
the filed. When reader switched on, “these protocols
(ISO 15693 and ISO 18000-3 for HF or the ISO 18000-6,
and EPC for UHF) begin the identification process and
operated on selected frequency bands (e.g. 860 - 915
MHz for UHF or 13.56MHz for HF)” (Ahsan, Shah, &
Kingston, 2010, p. 2).

a) Advantages of using RFID

RFID technology will be an advantage and
useful in tracking asset data, and reducing supply
overstock. According to Wen, Chao-Hsien et al., (2010),
explains the benefits of RFID technology according to
services such as, “increased safety or reduce errors,
real-time data access, time saving, inventory control
(cost saving) as well as product supply, resource
utilization, and customer satisfaction” (as cited as Abijith
& Fosso Wamba, 2012, p. 2).

b) Disadvantages of RFID

Customer’s confidential information and privacy
may not be maintained. Interference, high cost, some
material create signal problem, and overloaded reading
(Ahsan et al., 2010, p. 4).

c) RFID Standards

Having I1ISO and GS1 EPC standards in place
are very critical.

The communication process between reader
and tag can be managed through several protocols.
Two standardized protocols can operated such as ISO
and EPC according to the requirement of the field. When
reader switched on, “these protocols (ISO 15693 and
ISO 18000-3 for HF or the ISO 18000-6, and EPC for
UHF) begin the identification process and operated on
selected frequency bands (e.g. 860 - 915 MHz for UHF
or 13.56MHz for HF)” (Ahsan, Shah, & Kingston,
2010, p. 2).

“GS1 standards are available for UHF tags only
(known as Gen 2) in the form of EPC (Electronic Product
Code) numbers and the EPC global network” (Lawrence
& Jenkins, 2009, p. 6). Through the GS1 technique,
various other applications can also track the documents,
instruments by using RFID tag which inlayed within the
livestock.

Here are some of the specific standards applied
in various industries:

© 2017 Global Journa Is Inc. (US)

d) ISO/TR 20514:2005 Standard

This standard describes, “a pragmatic
classification of electronic records , provides simple
definitions for the main categories of EHR and provides
supporting descriptions of the characteristics of
electronic records and record systems” ("ISO," n.d.).

e) ISO/TS 27527:2010 Standard

Data Informatics provided a framework to
improve the identification of the organization individuals
and the data elements required to maintain the
perspective system processing. This standard outlines,
“The details of both data and processes for collection
and application of identifying information for providers to
maintain the records on providers” ("ISO," n.d.).

) ISO/IEC 18000 Standard

This standard is used to “achieve
communication across the air interface for specific
frequencies between the IC in the RFID tag and reader”
(*HIBCC,” n.d.).

Some of the protocols those are included in this
standard are-
= Transmission-Reader Talks First (RTF)
= Tag Unigque Identifier (UID)
=  Memory size
= Command structure and extensibility

g) ISO/IEC 15434:2006 Standard

This standard explains in such a manner that,
‘data is transferred to high-capacity automatic data
capture (ADC) media from a supplier's information
system and the manner in which data is transferred to
the recipient's information system” ('ISO," n.d.). The
benefits of using ADC technology is to receive the data
in a standard form and deliver the information in a
standard form. This standard specifies in the data
encoded that involves in shipping, receiving, and
inventory of the transport units and consists of
supporting documentation in the electronic form
("ISO," n.d.).

[1I. [MPLEMENTATION OF RFID IN IT ASSET

MANAGEMENT SYSTEM

RFID technology plays a significant role in
supply chain management and retail marketing industry.
In recent years mainly, “the use of RFID in asset tracking
and management is already a popular application in
many organization” (Ting et al., 2011). An important
consideration for the development of undetected loss,
RTLS, stock control. The study shows that, with an
increase in demand and a number of challenges in the
market, the RFID technology is implemented in various
sectors. Depends on the situations, the best technology
should be evaluated and used. In most cases, the RFID
and RTLS are used together to identify the products.

On the other hand, some studies review that
when launching an RFID system, there are some



implementation issues with RFID, related to issues seen
in other environments. Generally, the main issue
considered is inventory or return-on-investment (ROI)
such as cost of tags, tag readers, application of tags,
software development, and system maintenance (Cho et
al., 2013, p. 4). In addition, another common issue in the
implementation of RFID is the actual requirement and
types of systems used in the environment. Depends on
the requirements and the type of system, the purchasing
cost and initial installation of the RFID can be excessive.
However, with the implementation of the new technology
improves the efficiency and performance of the
systems, tracking and tracing the product, stock control
and inventory. In current business, RFID technology has
already implemented and made important variation in
accordance to efficiency, performance, and tracking in
many industrial environments.

a) ROl on RFID

The study shows that, the implementation of an
RFID cost is complex task and requires a lot of money to
invest ranging from $9 million to $25 million in hardware,
software, consulting services, and labor (Ting et al.,
2011, p. 11). The resources of the devices can be trace
through the RFID tags and observe their maintenance.
The administrators and professionals with the
keystrokes of the RFID technology can locate all
devices. Most common issue around the world is the
equipment rentals and advertisement, but with the
implementation of RFID, businesses have improved the
resource utilization rates and equipment shrinkage has
drop down from $150,000 per year to zero (Kohler,
2012).

The system that composed of development
framework concerns in three propositions such as
preparation, implementation, and maintenance that
identified significantly to affect the industry through the
implementation of RFID technology successfully. During
the preparation stage, it mainly focuses on the planning,
analyzing, hardware selection, and installation. The next
stage is to implement the system design according to
the environment and apply security and document
policies. Lastly, maintenance stage is used for the
system in order to monitor, evaluate the performance,
and update the system with further extensions. The
changes in the document polices of the services
enhance the system alterations that need to be fit
according to the organization. Therefore, RFID improves
the safety, productivity, and track and trace the
products.

IV. CONCLUSION

The implementation of the RFID system in
various industries is an intricate task in the aspect of
approval of budget from top management. The purpose
of the RFID system is to integrate the technology into
different services to identify the products and reduce the

waste to improve efficiency. To reduce the error from the
human mistakes, increase productivity, stock control,
efficiency, safety, and track and trace the products this
new technology can emerge into logistics and supply
chain visibility sector. For the better accomplishment in
this sector, the RFID application is most important to
save the resources and reduce number of errors.

Therefore, RFID technology in IT services intended to

assist the managers in implementing RFID to several

processes for the safety, inventory, tracking the product
details, and stock control.
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APPENDIX

RFID usage in the IT environment maximizes the

efficiency, productivity, and reduces the wastage. With
the impact of RFID technology, the system can identify
and track the instruments as well as product details with
the help of real time location systems (RTLS).

Having RFID technology, the system can

identify and track the instruments and product details
with the help of RTLS devices.
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“Information” and “Information Resources” —
Primary Theoretical Notions of Information
Resource Studies

«Mudpopmanus» n «MubopmalmoHHble PECYpChI» - UCXOJIHbIE TEOPETUUECKUE MTOHATHUS
MH()OPMAIIMOHHOTO PECYPCOBEACHUS

T. F. Berestova

Abstract-The article defines the phenomenon of information as
the adaptation means of a subject to natural, social and
spiritual world. The definition is based on the cognitive
potential of the ascent method from abstract to concrete,
conceptual restoration of the genesis of primeval informational
process and methods of creating notions by means of
extensional and intentional characteristics of the object under
study. These approaches allow to reveal the essence of the
“information” phenomenon and determine a number of its
characteristics. Among them are tribal features of information
such as evaluation, communicativeness, significance. The
“information resources” phenomenon is considered as one of
information kinds defined on the basis of its instrumental
function and inherence of information tribal features and
resource separation signs such as consumer value,
purposefuiness of creation and usage in activity. “Information”
and “Information resource” notions are presented as a new
scientific direction of information resource studies primary
definition terms. The author of the article also proves the
overgrowing of classical information-resources knowledge into
non-classical one. Such conclusion has been reached by
recognition of the advanced organizational-methodological
and technological branches of information science and due to
the last publications in theory of information resources.
Keywords: theory, methodology, information resource
studies, concepts, properties, definitions, information,
information resources, documentation resources, non-
documentation resources.

B crarbe d¢enomen <«uHpopmanusi» gepuHHpyeTCs Kak
CpeaACcTBO ajanTauuu Cyﬁ'beKTa K INPUPOAHOMY, COHHAJIBHOMY
M AyXoBHOMY Mupy. Jlehpunuuus co3gaHa ¢ IOMOIIBIO
MO3HABATEJBHOI0 IIOTCHIHAJIA MeETOoJda BOCXOXKICHHA OT
a0CTPaKTHOIO K KOHKPETHOMY, YMO3PHUTEJILHOIO
BOCCTAHOBJICHUS T€HE3UCA TEPBOPOJIHOIO P[l-l(l)OpMalII/IOHHOFO
npomecca . METOA0JIOTMH CO3JdaHUS NOHATHH nmocpeacTeoM
IKCTEHCHOHAIbHOM H MHTEHCHOHAJIbLHOMH XapPpaKTEePUCTHK
u3ly4yaemMoro 00BbEKTA. I[am-lue moaxoabl NMO3BOJAKOT BbIAIBUTH
cylmHOCTh (eHOMeHa «uHOpManus» U Ha3BaTb PsA  ero
xapaktepuctuk. Cpean HUX pooBbie cBOHCTBA HHGOPMALUH:
OLEeHOYHOCTh, KOMMYHUKATUBHOCTD, 3HaKOBOCTl>/ﬂ3bIKOBOCTI>.
®eHoMeH «MH(OPMALMOHHBIE Ppecypchbl» paccMaTpHBaeTCsl
KaK OJMH U3 BMI0B MH(oOpMauuu, KOTOPbIH Ae(pMHUPOBAH Ha

Author: Doctor of Pedagogical sciences, Professor Chelyabinsk State
Institute of Culture. e-mail: berestova.home@mail.ru
Author:  doxkmop nedazozuueckux mayx, npogeccop,
20CY0apCmeeH bl UHCIUMYNM KYbmypbl

Yensbunckuil

OCHOBe HAIMYMA Yy Hero MHCTPYMEHTAIbHOH (yHKuMH,
NPUCYIIHOCTH POAOBBIX CBOIiCTB uHpopMann "
OTIPAHUYMTENILHBIX NPH3HAKOB pecypca: NOTPe0HTebCKOM
LeHHOCTH, 1ieJIeHANPaBJIEHHOCTH CO3JaHHUs, HCNOJIb30BAHUS B
nesitesqibHOCTH. IloHsaTUs1 «nHopManusa» «HHGOPMALMOHHbIE

pecypchbl»  NpeAcTaBJIeHbl  KaK  HCXOJHble  TePMHHBI
MOHSITUHHOIO0 AaNmapaTa HOBOI0 HAYYHOr0 HAaINpPAaBJIeHHS
HH(OPMALMOHHOTO pecypcoBeieHuUsl. IIpeacrasJiieHsl
JI0Ka3aTeIbCTBA nepepacTaHust KJIaCCHYeCKOro
HHGOPMALUOHHO-PECYPCOBEIYECKOro 3HAHUSA B
HEKJACCHYeCKOe, J3TO BBIBOJUTCH M3 INPH3HAHHA YiKe

[OCTATOYHO Pa3BUTHIMH OPraHM3AUUOHHO-METOIUYECKUX M
TeXHOJIOTMYeCKHX pa3fieoB HMHPOPMANMOHHOH HAykH W
NosiBJIeHUs] MNyOIMKauuik 10 TeopuH HH(POPMAIHMOHHBIX
pecypcoB B HACTOsIILIEE BpeMsl.

Knioueevie cnoea. meopus, Memodonoausl,
UHGOpMayUoHHOe  pecypcogedeHue, NOHAMUS, CE0LUCcmed,
Ooepunuyuu, uHopmayus, UHGOPMAYUOHHbIE pecypchyl,

OOKYMEeHMmHble Pecypcbl, HeOOKYMEHmMHbLe PeCypChl.

[. INTRODUCTION

HACTOsIIEEe BPEeMs aKTHBHO pPAa3BHBAETCS HOBOE
HAy4HOE HaIpaBIICHHUE, Ha3BaHHOE HaMH
Wudopmarmonnoe  pecypcosepenne (1,2,3) u

KOTOPOE pacCMaTpWBaeTCd KaK OJHO W3 HAYYHBIX

HAMpaBlICHUH HMHOOPMATHKH, KOTOPYIO MBI, BCIEH 3a

Tlmnsapesckum P.C., cunraem «....Hay9HOH AWCIHUIUINHON O

CTPYKType, OOIIMX CBOWCTBaX M  3aKOHOMEPHOCTSIX

NpE/ICTaBICHUS, Tepelayd U MOJdy4eHHs HH(OPMALHH. ..»

(4,C.30). PasButHe HH(POPMALMOHHOTO PECYPCOBEICHUS

ceiiuac, B OCHOBHOM, OCYIIECTBIIACTCS Ha IMOAXO0aX

XapaKTEePHBIX  JUIA  KJIaCCHMYECKOTO  (3IMITMPHUYECKOTO)

IIO3HAaHUA, 3aMC€TUM, YTO TAKHC IOAXOJAblI TUIIMYHBI U JIsA

JPYTUX HAmpaBjeHHH peCcypcoBeNeHHs (re0J0rn4ecKoro,

TPYZOBOr0O ® T.J1.). BOT Kak XapakTepu3yeT OAWH U3

CETeBBIX aBTOPOB VIHTEpHETa SMIIUPUYECCKYIO CTAIUIO

Pa3BHUTHUS PECYPCOBEIUYCCKUX HAYYHBIX HaIlpaBlicHHA. M

BBIJICJICHBI CJIEAyIOIIMe I3Tanbl: «1) cOop (akTHIecKoro

Marepuana, 2) rPYIIUPOBKA, KJaccuuKarus,

CHCTEMATH3AIIVS, 3) BEISIBJICHHE IMITUPUIECKUX

3aKOHOMEPHOCTEH [uisi JaHHO#M BbIOOpKH; 4) mepexon OT

BEIOOPOYHBIX TaHHBIX K OOOOMICHHSM, CBOHCTBEHHBIM

TeHEepaJIbHONH COBOKYITHOCTH W3Y4YCHHBIX 00BekToB. Ha
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3TOM SMITMpUYCCKas cragus 3aKaH4YUBACTCH. Baxno
3aMCTUTD, 4qTO 3aKaH4YHMBACTCA OHa npu IIOJIHOM
HEMOHMMAHUHM CMBICNIA (CYLIHOCTH) H3YYCHHbBIX SBJICHHN»
(http://coolreferat.com/37604).

JUii  KJaccH4ecKkoro JTama  pasBUTHA — HAyKH
XapaKkTepHO CYILECTBOBaHHUE «,..ICCKPHIITUBHOM
(onmcaTenbHON) TEOPHH, peIlaolieil 3ajady OMHMCAaHHS |
CHCTeMaTH3alld OOBEKTOB....OCHOBHOH aKIEHT 3/ech
nemaeTcsi Ha BBIOOp W OOOCHOBaHWE HAYYHOTO SI3BIKA,
UCIIOJB3yeMOr0 B  ONWCAaHMAX, a pacKpbiTHE paHee
HEHU3BECTHBIX CYIIHOCTHBIX 3aKOHOMEPHOCTEH

OTKJIQ[IBIBAETCS Ha CICAYIONIME 3Tambl HCCIeaoBaHui» (5,
C. 148). Tlo xaHOHaM  KJIACCHYECKOW HAyKH TEOPHUS
cTpouTcs 3a CUY€T O0OOOIICHUS <«OMBITHBIX (HaKTOB», a
«....IOATBEPKIAACTCA OIIBITOM u OYCBUIHOCTBHIO
(HarISAHOCTHIO) €€ (yHIAMEHTAJBHBIX MOCTYNATOB...» (B,
C.188).

HaykoBenenne moka3piBaeT, 4YTO B TEHE3HCE
nr060it Haykd (HAyYHOTO HAMpPAaBJIEHUS) €CTh HECKOJIBKO
TOYEK  OTCYeTa:  BO-TIEPBBIX, (Gopmupyercs  chepa
CICLMATM3UPOBAHHON  MPAKTUYECKOH  AEATENbHOCTH,
TOJBKO HA OTOM OCHOBE MPOUCXOAUT  3apOKICHHC
oTpacieBoil Hayku (Hay4yHOro HANpaBieHHs), najee UAET
9Tam KJIACCHYCCKOH HayKH, HAleJCHHOW Ha OIKMCaHHeE,
0000mIeHne, TO3HAHHWE CYLIECTBYIOMIEH MpakTUKH. B
OOJBIIMHCTBE CIyYaeB 3TO HAMpPaBICHUE (POPMHUPYET TAKOU
pasnmen HayKM Kak OpraHM3alds, METOIMKAa, a 3areM H
TEXHOJIOTHS, B psAC ONHUCATEIBHBIX HayK (Hampumep,
0oTaHMKa), ApPYrdMe paslenbl OTPAcICBOrO 3HAHUS HE
dopMmupyroTcsi  coBceM Wi (QOPMHUPYIOTCS  OYCHB
MEIUICHHO. Pa3BUTOS mpakTHKa cO31aeT YCIOBHS IS
(bopMHUpOBaHUS CIPOPUINPOBAHHOTO WIIM  OTPACICBOrO
HCTOPUYECKOTO 3HAHWSA. Pa3BuTHE HCTOpHUYECKUX U
OpPraHU3alHOHHO-METOUYECKHX (TEXHOJIOTMYECKHUX)
acIleKTOB HAay4YHOTO IIO3HAHMS CO3JaeT B CBOIO OYepelp,
ycinoBuss Ui (OPMHPOBAaHHS  TEOPETHYECKOIO |
METOIOJIOTHYECKOTO 3HAHMS, YTO YacTO COOTBETCTBYET
CTaTyCy HEKIACCHYECKOI HAYKH, M y)KE TONBKO MOCIE ITOrO
CO3PEBAIOT YCIIOBUA Ul IIOCTHEKJIACCUUYECKONW OTpaciieBOH
HayKH. Knaccuueckas HayKa OIINCHIBACT SIBJICHUA,
HEKJIacCHYecKass OOBSCHACT UX IMOSBICHUE M PAa3BUTHE,
MOCTHEKIacCHYecKass JaéT MPOrHO3bl. XapaKTepUCTHKH
KJIACCUYECKON, HEKJIACCHUYECKOM M MOCTHEKJIACCHYECKON
paLHOHANBHOCTH U HAayKu copMyTHpoBaHbl B pabortax B.
C. Crenuna, (6,7) a NPUMEHHTENBHO K LHUKIY HAyK
JIOKyMEHTaJIbHO-KOMMYHHKAIIMOHHOH C(epbl MPUIIOKEHBI
A. B. CoxonoBeiMm (5,8). Ormupasice Ha  3TH
METOJIOJIOTHYECKHE OCHOBAHUsS, PacCMaTPHBas JOCTHIKCHHS
U MpoOJIEeMBl COBPEMEHHOTO PECYPCOBEICHUS, MO3BOJIUM
BBICKA3aTh MPEIoI0KEHHUE, 4TO COBpEMEHHOE
nH(OpMaIMOHHOE pecypcoBeieHue MOXET
JMAaTHOCTUPOBAThCA KaK KIACCHYECKOe HaydyHOe 3HaHHeE,
co3aBaeMoe 3a CU€T 0000IECHHS TPAKTUIECKOTO OITBITA.

HayuHoe 3HaHWE Pa3BHUBACTCS MO OMPEACICHHBIM
3aKOHAM u uMeer CTPOro OIPENICNICHHY O
MOCIICIOBATEIbHOCTh M JIOTUKY pa3BUTUs. [Ipobnems,
KOTOpbIE HE MOIyT OBITh CHATHI 3a CYET Ppa3BHUTHA

© 2017 Global Journa Is Inc. (US)

OPTaHU3aIOHHO-METOJMYECKOTO MM TEXHOJOTHYECKOTO
3HaHMA, YCIHENIHO pEIIAIOTCsS 332 CYET TEOPETUUECKOro M
METOJIOJIOTUYECKOTO 3HaHWs. Bce acmekTsl Hay4HOTro
MO3HAHUSI B3aUMOCBSI3aHbl H OTCYTCTBHE TEOPHH, KaK YacTH
OTpPACJIEBOTO HAYYHOTO 3HAHHS, CTAHOBUTCS TOPMO30M JUISA
pa3BUTHSl OpraHU3alMM, METOJMKH M TEXHOJOTHH. Bor
TOTJa MOSBISIOTCS OOBSICHUTENBHBIC (IETEPMUHUCTCKHE)
TEOPHH, M CTaBATCS BONPOCHI, XapaKTepHbIE JUIS MOSBIICHUS
HEKJIACCHYECKOH PallHOHAILHOCTH, a, HMEHHO, BOIPOCHI O
CYIIHOCTH SIBIICHHSI U €r0 CTPYKType, O ero (GpyHKUHAX, O
MO3HAHWM OOBEKTHBHBIX 3aKOHOB pPa3BUTHS JIaHHOTO
(eHOoMeHa u T. I. U T.I. s mepexoaa Ha HOBHIA ypOBEHB
NO3HAHHMSA HEJOCTATOYHO TaKMX HAay4YHBIX NPOLEyp Kak
9KCIUIUKALHS, KJ1accu(uKanus (cucremarmzanmsl,
[PEIMETH3aIKs), BO3HAKACT HEOOXOAUMOCTh B CHCTEMHOM
NOAXONe, B  BOCCO3JAaHMM  TICHE3HWca  SBJICHUS, B
UCIIONB30BaHUHU MIPOLENYP BOCXOXKIECHHS OT aOCTPaKTHOTO
K KOHKpeTHOMYy U Jp. HamomHum, 4To Teopus — 3TO Takas
¢opMa Hay4yHOro 3HAHHUS, KOTOpas HaeT WeJOCTHOEe H
OTHOCHTENEHO HCTHHHOE IIPEICTaBICHHE 00 H3y4aeMOM
npeaMeTe, TEOpUsl PACKPBHIBACT 3aKOHOMEPHOCTH €TO
NOSIBIICHUsT W pa3BuTHsi. Kilaccuueckoe HaydyHOe 3HaHHE,
OTpaHUYECHHOE ONPE/CICHHBIMU HaYyYHBIMH MPOLEypaMH 1
HOAXOJaMH, HE MOXKET CO31aTh pPa3BUTYI0 TEOpHUIO, a
MOTOMY He o0JlajaeT XapaKTePHCTHKAMH LEJIOCTHOTO
3HaHUS, €My He IOl CHIYy BCKDBITh 3aKOHOMEPHOCTH
MTOSIBJICHUS ¥ (DOPMHUPOBAHHSA N3ydaeMBIX (DEHOMEHOB.

3aKOHOMEPHOCTH DAa3BUTUS HAyYHOTO 3HAHUA
paboTaroT U MpH U3y4eHUH WH(POPMAIMOHHBIX PECYpCOB, a
MOTOMY  CpeAd  YYEHBIX-MH()OPMATHKOB  MOCTENEHHO
OCO3HAaeTcs MOTPEeOHOCTh B aOCTPAKTHO-TEOPETUYECKOM
MO3HAaHWM, M 00 DJTOM CBHIETENLCTBYET IMOSBICHHE
MyONMMKalWi, TOCBSIIEHHBIX TEeMaM, XapaKTepPHBIM JUIs
Hayynoit Teopum (9,10,11,12,13). B stux mybaukaimsax
peus HAET O CYNIHOCTH SBJCHUS «MH(pOPMAaIIOHHBIC
pecypcehbl», 0 3aKOHaX WX MOSIBICHUS U (QYHKIIMOHUPOBAHUS,
BcE dHamie TIOAHMMAIOTCS  BONPOCH],  CBSA3aHHBIE C
YTOUYHEHUEM TEPMHHOJOTUU MU Ae(HUHHPOBAHUM OCHOBHBIX
noHsTHH. [lOHATHA, Kak W3BECTHO, WCHONB3YIOTCS H B
HayKe, U B APYTHX BUJAAX JEATEIHHOCTH, HO B HayKe y HHUX
ocobas  poiib, OHH COCTaBISIIOT  SAPO,  «KOCTSK»
npodeCCHOHANBPHOM ~ TEPMUHOJIOTMH, OHH  HHCTPYMEHT
Mpo)eCCHOHATBHON KOMMYHHMKALMK CYOBEKTOB KakKJOH
oTpaciy 3HaHMS. M3BECTHO, YTO B TEOPETHUECKOW YacTH
JAr0001 Haykd OCHOBHBIM HHCTPYMEHTOM  IIO3HAHUS
BBICTYyIIaeT aOCTPAaKTHOE MBILIUICHHE, KOTOPOE €CTh HU YTO
HHOE KaK OIIePUPOBAHUE MOHITHIMH.

Bor wu MBI, mocraBuB 3amady pa3paboTKu
TEOPETUUECKOTO paznena HUH(OPMALIMOHHOTO
pecypcoBeieHHs, NPUIUIM K HEOOXOAMMOCTH BbIOOpa TOH
WIM WHOH  KOHCTPYKIMH, KOTOpas MOXET  OBbITh
UCIIONB30BaHAa B KaUeCTBE TEOPETHYECKOIO OCHOBAHUS JUIS
KOHIIENITa  «MH(OpPMAaIMOHHbIE pecypchl». besycioBHo,
Teopusi HHPOPMAIIMOHHBIX PECYPCOB JIOJDKHA OITUPATHCS Ha
NoHATHEe <«HHGOpPMAlUsS». A 3HAYUT HaM HEOOXOIMMO
4eTKOE TOHMMAHKE. umo makoe ungopmayus? Ho wano
IPHU3HATH, YTO ATOT CAKPaMEHTAIBHBIA BOIPOC yXKE MHOTO



JIeT 3aHUMaeT yMbl (GuiiocodoB, (GUIOIOrOB, HAYKOBEIOB,
KHOEPHETHKOB, HH(OPMATHKOB, OHOJIOroB, (HU3NOJIOrOB,
JIOKYMEHTOJIOTOB, OnbanoTexkoBeoB, OMOorpadoBeioB u
YUYCHBIX MHOTHX JPYTHX OTpacieil 3HaHUS. YiKe HaruCaHbI
'mMmanay KHUT W CTaTeil HA 3Ty TeMy, a K KOHCEHCYCY
yUYeHBbIe He MPUILM A0 cHX mop. CBs3aHO 3TO C TeM, YTO
CIIOBOM «HMH(pOpManyus» B pPa3HBIX HAyKaX Ha3bIBAOTCS
pa3HbIe SIBIICHHSA, U JaXKe €CIH H3y4daeTcss OIHO U TO Ke
SIBJIGHHE, TO B PAa3HBIX OTPACIAX HAYKH OHO PACKpbIBACTCS
(moHuMaetcs)) TO-pa3HOMY. BbICKaxeM TMPEIIOoNIOKEeHHUE,
YTO TIOHATH 3araJku (eHoMeHa «HH(POPMAaILHUsI» MOXKHO
TOJBKO B TOM Ciydae, €CIH IPOaHaJH3UPOBATb €ro
IIyOOKYI0 YKOPEHEHHOCTh B OHOJIOTHYECKHE W COLHATbHbIC
npoueccsl. A IOTOMY CYHMTaeM. IIOHMMaHHE TOro, Kak
BO3HHMKAeT WH(popMammsi, MOXeT OBITb CHOPMHPOBAHO
gepe3 SKCKYpPChl K OYeHb PAHHUM JTallaM SBOJIFOIMH JKHBOH
NpUpoasl M K KCTOPHM coluyMa, 0e3 3TOro TPYIHO
chopmynupoBaTh AepuHULUIO PeHoMeHa «uHpopManus» 1
BBIBUTH CBOMCTBA M (YHKLIMHM OSTOTO0 Ype3BBIYAIHO
CJIO)KHOT'O SIBJICHUA, HE TOBOpPA YyKE (0] IIO3HAaHUHU
3aKOHOMEpHOCTeH (DYHKIMOHMPOBAHHS PAa3JIMYHBIX BHUJIOB
nHpOpMaNNH.

Becex  y4eHBIX, 3aHUMAalOIIUXCS — NPOOJIEMOM
IehUHUPOBAHUSI  TIOHATHA  «HHQOpMAIHsA»,  MOXHO
NOAPA3CIUTh Ha ABe OONBIINE TPYIIB: B MEPBYIO BXOIAT
T€, KOTOPBIC CYUTAIOT HHPOPMALHIO aTPHOYTOM MATEPUH H
MpU3HAIOT €€ CYyIIEeCTBOBAaHHE B HEXHUBOM U JKUBOH
NPUPOJZE; BO BTOPYIO IPYIITYy BXOJAT T€, KOTOPBIC CUUTAIOT
HHQOpPMAIMIO ~ MpUCYLIEH  TONBKO  YEJNOBeKYy  H
paccMaTpHBArOT €€ B KA4eCTBE MPOIYKTa CO3HAHHS.

Psin ydeHBIX MBITAIOTCS CO34aTh camoe oflee
ompeneneHne (eHOMEHa M IOHATHA «HHOpoOpManus». B
CBSI3H C 9THM MOKHO Ha3BaTh UMs aMEPUKAHCKOTO Y4EHOTO
H. Bunepa (14), ucnanckoro comuonora M. Kacrensca(15)
n gapyrux. Cpeny pOCCHICKMX KOJUIET, NpPEeAIOoKHBIINX
cBO€ nmoHnMaHue heHoMeHa «iMH(popMalus», Ha30BEM B.M.
I'nymkosa (16), FO.A. Hlpeiigepa (17,18,19), Epmiosa
AT1.(20) u ux nocnenosareneit. Ha cratyc oGuieHayuHoro
u gaxe ¢mwiocopckoro ompeneneHus HUHGOPMAIHN
nperenayer u aeunurms J. A. Ypcyna: «Mudopmarus —
OTpaXCHHOE pa3zHooOpasue, Kak pa3HooOpas3ue, KOTOpoe
OoTpaXkalomMi  CyOBEKT COIepKUT 00  OTpakaeMOM»
(21,C.153). IIporuBopeure 3TOM AePUHHUIIUK YKE B TOM,
YTO, €CIIM IPHU3HACTCS CYIIECTBOBaHHE WH(OpManuu B
HEXXMBOW IPHUPOJE, TO, KAK MOXKET WATH Pedb O CyOBeKTe,
CYyOBEKTHOCTh — XapaKTepUCTHKA, HCIOJb3yeMas Ui
YeJoBeKa.

Coznanne neduHUIUN HanOoJIee OOMIMX MOHITHI
HATBIKACTCS Ha TPYIHOCTh MOAOOpa POIOBOTO MOHSTHS,
Belb POJOBOE IOHATHE JODKHO 00nanath eme OOoJbIInM
ypoBHeM 0000menusi, yem nedunupyemoe. [lompoOyem
MIPEOJI0JIETh ITU TPYAHOCTH Yepe3 PacCMOTPEHHE YCIIOBHUI
MOSBIICHUsT MH(OpPMAIMK, OCO3HAHHE OOBEKTHBHOCTH €&
BO3HUKHOBEHHs, 4Yepe3 YKasaHHe e€ IpeiHa3HAuCHUS H
paccMOTpeHHsI  BO3MOKHOCTEH €€  BKJIIOYCHHS B
COLMAIIbHBIE TPOLIECCHI.

CrnoBo «mHpopMmaumsi» B Poccum mosiBmioch B
[TeTpoBCKyIO 310Xy, HO HIMPOKOTO PACIPOCTPAHEHHSI OHO
He nosyywio. ITo3gHee, korja MpUILIO BpeMsl CO31aBaTh
TEOPUM  YNpaBJICHWS W  KOMMYHHKALlMM,  TEPMHH
«MH(pOpMaIMs» CTaId HWCIOJNB30BaTh Ui TOTO, YTOOBI
OOBSCHATH CYIIHOCTh TaKUX SIBJIGHHH KaK yNpaBJICHYECKHUE
U KOMMYHUKAIIMOHHBIE TPOLECCH], W, BOT TOTAA IIOHATHE
«gH(pOpMaIHA» TONYYHIO IIHPOKOE pACIpPOCTPAHCHHE.
Jlmme B Hawane XX Beka TepMUH «HH(OpMAIWs» CTal
UCIIONB30BAaThCSl B JIOKYMEHTaX, KHHUrax, raserax H
KypHaJTaX M yIOTpeOJATbCs B CMbICIE COOOILCHUS,
OCBEIIOMJICHUS], CBEACHHH 0 4eM-TIi00. B 3TOM 3HaueHHH OH
3a4acTyl0 M CErOJHsA WCIOJNB3yeTcs B T'yMaHHTAPHBIX
HayKax .

B TexHuuecknx HayKax O4eHb 4acTO HH(OPMALUIO
OIIPEIETISIOT 4yepes TiepeuncIIeHue ¢bopm eé
CYIIECTBOBAaHHWS, HalpuMmep, OJIUH M3  W3BECTHBIX
poccuiickux nHpopmarnkoB B. M. TIOTIOHHHK cUHTaerT,
YTO B Mpoliecce KOMMYHUKAIIMU B Ka4eCTBE 3JIEMEHTaPHBIX
YacTUl (YHKUMOHUPYIOT CHTHAJbI, IaHHBIC, CBEICHUS,
coolbuieHus1, U Uil 0003HAYECHHsI COBOKYIHOCTH BCEX ATHUX
9JIEMEHTOB HCIONB3YeTCsl TEPMUH <«HH(GOpMalus» Kak
obo6rmaromniee moustue (23). MoxHO 5 00oOIIaroIee
NOHATHE MpPU3HATh JeQUHHIMEl TOro WIM HHOTO
(enomena? CoOTacHO SHITUKIONEANH SIHUCTEMOJIOTHH U
¢unocodun Hayku: «[loHATHE — OnmHA M3 POPM OTpaKECHHUS
MHpa Ha palUMOHANBHON CTYNeHH TIIO3HAHUS, MBICIIb,
KOTOpas BBACISIET W3 HEKOTOPOH NpenMeTHOI o0macTu u
cobupaer B Kkiacc (0000maer) OOBEKTHI IIOCPEICTBOM
yKa3aHHA HAa HMX OOIMH M OTIMYMTENbHBI IPU3HAK»,
KQKA0€ HAyyHOe IIOHATHE HMeeT «IBE OCHOBHBIC
JIOTHYECKHE XAPAKTEPUCTHKH — SKCTEHCHOHAIBHYIO (00BEM)
U MHTEHCHOHANBHYIO (cozepxanue)» (24, C. 719), uMeHHO
B 9THX XapaKTEPUCTUKAX 3aKJII0YCH Hay4YHO
MO3HABATENbHBI  [TOTEHIMAl  KaTErOpUH  «IIOHSTHE».
Omnpenenenne ¢enomeHa wuHpopManuu, aaHHoe B. M.
TroTioHHHKOM, (DaKTHYECKH PAacKphIBaeT O0BEM MOHATHS U
naét ero WHTCHCHOHAIBHYIO (comeprkatenbHyIO)
xapaktepucTuky. OObEM HOHATUS — 3TO «KJIacC OOBEKTOB,
BBIJICISIEMBIX M3 YHHBEpPCYyMa M 0000LIaeMbIX B JaHHOM
nousiTiH. OTAenbHbIe O0BEKTH M3 JIAHHOTO Kijlacca — 3TO
aeMeHThl 00héMa moHsaTus» (24. 719]. O0bEM MOHSATHS
MOJKeT OBITh IPENCTABICH 4Yepe3 INepedrciIeHne 0OBEKTOB,
BBIJICNISIEMBIX HAa OCHOBE OOIIETO  CO/AEPKATEIHLHOTO
NpU3HaKa. CTpyKTYypHpOBaHHUE BHYTPH OJJHOTO
MOHSATUHHOTO KJlacca OOBIYHO IPOM3BOJMTCS HAa OCHOBE
yuéra cenuduKy SJIeMEHTOB, BXOAAIMINX B 00BEM MOHSTHSL.
Omnpenenerne 00bEMa OCHOBHBIX MOHATHH 3TO NPOLEAYDa,
XapakTepHas Ul NepBOHAYAIBHOTO dTana Pa3BUTHS HAYKH
WM HAYYHOTO HAIIPaBJICHHS, HEPEIKO uepe3 MepeunciieHue
00BEKTOB OIPEACIAIOTCS TPaHUIBl HM3YyYaeMbIX SIBJICHUH,
TaK Y4eHBIE «CTOJIOSIT» OTPAcIeBOE WIIM HalpaBIEHUYECKOE
NoJie TO3HAaHHSA, W 3aYacTyl0 WUMEHHO TaK HOSBISIOTCS
cample mepBble AehuHUIMH. [ co3maHMs AeQUHHIMA

1
Hanpumep, «MHdopmauus — comepkaHue Kakoro-mubo coOOLIeHHMS,
CBEICHUSI O UeM-ITH00. .. 3HAYCHHE JaHHBIX, (pakToB». — Cm. 22, C. 430.
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Tpedyercs WHTEHCHOHAIbHAS (conmeprxarenpHasi)
XapaKTepPUCTHKA U3y4aeMOoro eHOMeHa.
O6béM W coJepXaHHE  TIOHATHA  TECHO

B3anMOCBs3aHbl. CopepaHHe TOHATHA — 9TO IPH3HAK, C
MOMOIIBIO KOTOPOTO TPOHM3BOIUTCS OOOOLICHHE, OYEHb
YacTO CoJiep)KaHUE IOHATHS IO3HAETCS uepe3 BhISIBIICHHUE
CYIIHOCTH OTPakKaeMOTO SBJICHHS, W HMMEHHO CYLIHOCTb
J0JDKHA OBITH IIOJIO)KEHa B OCHOBY Je()MHULIMH HAyYHOTO
TIOHSITHS.

JebuHUIMM ~ MOTYT  CO3HaBaThCl  PasHBIMHU
cnocobamu. JoctaroyHo yacto mnpu co3paHuu AepuHULUA
B MX OINpeiensioniell 4YacTH HCIOJB3YIOT OIHMCAaHHe
CTPYKTYphl ()€HOMEHa, T.€. TEPEUYHCIICHHE DJIEMEHTOB €ro
cocrapisronx. Hanpumep: «MHpopmanionHsie pecypesl —
OTJETbHbIE  JOKYMEHTBI M  OTHENIbHBIE  MAacCCHBEI
JIOKYMEHTOB, JIOKYMEHTBl ¥ MAacCHBBI JOKYMEHTOB B
UHOOPMAIIMOHHBIX ~cHCTeMaX (OMONMOTEeKaX, apXuBax,
¢onmax, OaHKax JaHHBIX, JPYIMX HH(POPMAIMOHHBIX
cucremax)» (25).

PacripocTpaHeHHOM SIBISIeTCSl NPAKTHKA CO3/aHHS
JeUHUNNI Yyepe3 onmrcaHue Ipolecca WM MTPOU3BOANMOTO
neiictBus. IlpumepoM Takol OeUHHAIMN MOKHO Ha3BaTh
omnpenenenne uHpopmarmu, manHoe [. Kactimepom. 310
omnpejelieHne Hanbojee NMPU3HAHHO B OWOJIOTHU U 3BYYHUT
0HO Tak: «MH(popMarus ecTb CIlydailHBI U 3aIIOMHEHHBIN
BEIOOp OJHOTO BapHaHTa M3 HECKOJIBKHX BO3MOXHBIX H
paBHompaBHbIX» (26, C. 29). JlaHHoe ompeaeneHue
ucronedyet U JI. C. YepHaBckuit (27), poaoHavanbHHUK
JOUHAMHAYECKOHN TEOpUU uHpOpMaIIHH. Ouenn
pacrpocTpaHeHHBIMH TOAXOJAaMH, HCIIOJIB3yEMBbIMH TPU
N3yYEHUU nHpopmanuy, crana abCTpaKkTHO-
MareMaTH4ecKas (ctaTiucThdeckas) Teopus uapopmanun K.
Illennona (28), koTopwlii co3man (GopMylly KOIMYECTBA

nH}pOpMaNnH.
Haubonee MOJTHBIN aHaau3 HMCIOIIUXCS
KOHIICTIIINI, HAMpPaBICHHBIX HAa BBUICHCHUE CYIIHOCTU

¢denomena «uHpopmarmsa» nposén A. B. Coxomnos. OH,
NPEACTaBUB PE3yJbTaThl M3yueHHs: (PEHOMEHA W IOHATHS
«pH(pOpPMaNHsA», BCKPHIBAET MPOTHBOPEUHs], KOTOPHIE €CTh B
nHpOpMATHIECKNX KOoHIenmusax. K ero omeHke MOXHO
NIPUCOENHATECS,  3HAKOMCTBO  C  II€PEYHCICHHBIMHU
KOHLENIMSAMH IIOKa3bIBAaeT. aBTOPHl  MH()OPMATHYECKHUX
KOHLIENINI B CBOMX PACCYKACHHUIX M MPUMEpax MOCTOSHHO
«COCKaJIb3bIBAIOT» B 30HY HMH(OPMAIIOHHBIX IPOIECCOB,
[IPOTEKAIOIIUX B YEJIOBEYECKOW JesTenpHOCTH. A. B.
CokoIIOB ~ MOABEPraeT  COMHEHHIO  CYLIECTBOBaHHE
nHpOpMalMK BHE YEJIOBEYECKOTO MBIIIICHUS, W IS Hac
yOeauTenbHO 3BydyaT €ro cioBa O TOM, 4YTO «...
nHpopManus TOIBKO TOTAA MOXKET MMETh KaKoe-TO
3HaYeHME. .., €CJIU KTO-TO MJIM YTO-TO €€ BOCIPHUHUMAIOT U
Ha He€ Kak-TO pearupyroT... . MOXHO paccMaTpuBaTh
MEXaHUCTHYECKHE, TEIUIOBHIE, IpaBUTALIOHHBIE,
9JIEKTPOMAarHUTHbIC B3aUMOJICHCTBUS B Ka4yecTBe
MH(OPMAIMOHHBIX HPOLECCOB... U JJaXKe MOJICIIUPOBATh X
B Buje ypaBHeHud. Ho 310 OynyTt 3HaHus O (U3MUYECKOI
pea’bHOCTH, JOOBITHIC JIOJBMH, a BOBCE HE arpuoOyT
MaTepud, TO €eCTb OJTO Oyner conuanbHas, a He
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MaTepHanbHast uHpopManms» (5, C.166). u
Owoiornveckas, W MalWHHAas WHOpPMANWsi, C TOYKH
3penust A.B. CokouoBa, 1o CyTH, SBISIOTCS CEMaHTHIECKON
uHopManyeif, ¥ 3Ta HHPOpMAIMs BHIPAKAET CMBICIIHI,
KOTOpPBIC MOI'YyT 6BITI) 6I/IOHOFI/I‘ICCKI/IMI/I, AYXOBHBIMH, a
MOTYT OBITHb M CPEACTBOM HMHTAIMH COOTBETCTBYIOLINX
MIPOIIECCOB B TEXHUUECKUX YCTpOICTBAax.

A.B. CoxkomoB HacTamBaeT Ha TOM, YTO
MH(POPMALIUIO MOXKET CO3AaTh TOJBKO YEJIOBEK, IOTOMY YTO
TOJBKO OH 00Ja/laeT Pa3BUTHIM CO3HAHHEM, W 3TO BCEra
Oymer  ceMaHTH4ecKas  (CMBICIOBas)  HH(pOPMAIIHS.
Baxneifmeid xapakTepuUCTUKON WHPOPMAMU OH CUYHUTACT
aMOBUBAJICHTHOCTh, T.€. CYIIECTBOBaHHE HWH(oOpManuu B

KayecTBe €JUHCTBA MAaTepHAIBHOIO W HJEaJbHOTrO!
UAeaJIbHbl — CMBICIBI, OHM CO3JaHBl CO3HAaHHEM, HO OHHU
MOTYT OBITH SBIEGHBI MHpPY 4YEpe3 MaTepHAIbHOCTD

KOMMYHUKAIIMOHHBIX 3HAKOB. «ENMHCTBO MaTepHaibHBIX H
WJICANIbHBIX JJIEMEHTOB CBUJIETEJBCTBYET O pEajbHOCTH
(denomena wunpopmarmu» (5, C.160). A. B. Cokonos
ompenersier GpeHoMeH HH(OpMaUK CIEIyIONIM 00pa3oM:
«...uHpopMamms B  CYIMIHOCTH — aMOBUBAJICHTHBIH
(eHoMeH, BBIpaKarOIHN CMBICITBI? B thopme
KOMMYHHUKa0OenbHbIX 3HakoB» (5, C. 257). B ompenenenue
nHpopManmuy OH BBOJUT B KadeCcTBE 0053aTEIHLHOTO
JNeMeHTa  3HaK, TeM  CcaMblM  CHMMas  O4YEHb
pacmpocTpaHeHHOe  3a0iyXICHHE B  OTOXKAECTBICHHE
uHpopManuu M cMmbIcia. PaBeHCTBO MEXIy CMBICIOM H
uHpopmanuell  TMPOBO3INIAMIATOCH  OYEHb  MHOTUMH
undopmarukamu. Hampumep, P. C. T'mnsipeBckuii nuier:
«MHpopmaTuka — Hayka 00 wuH(pOpPMAIMH, KOTOpas
SIBJISIETCS COJICpIKaHUEM, CMBICIIOM COOOIIeHNH,
nepeaaBacMbIX JIOJpMHU apyr apyry» (4, C. 30). Utak, u3
BCEX MPEJICTABICHHBIX BBIIIE ONpenesieHnid HUH(OopMaluu
HauOonee yOeauTenpbHO 3By4HT JaAehuHMIMA A, B,
Coxkonosa.

Ho Torma Bcraer BOmpoc O TOM, KakMM CIJIOBOM
JIOJDKHBI 0003HAYaThCs IpoLecchl U (PeHOMEHBI, N3ydaeMble
B TEXHUKE, OMOJIOTHH, TeHETHKE M JPYTHX €CTECTBEHHBIX U
TEXHHYECKUX HayKax. MOXHO JIM JUIs 3TOTO HCIIOJIb30BAThH
TEPMUH «HH(POPMAIHsI» Yepe3 KOHKPETH3ALNIO er0 BUIO0BOM
XapaKTepPUCTHKU.  «OHOJIOTHYECKas»,  «I€HETHYecKas»,
«MalMHHas»? Bompoc 0 moadope TepMuHa B 9THX CIydasiX,
KOHEYHO, JIOJDKCH pemaThCsl YYEHBIMH, W3y4JaroniMHU
HPHUPOJHBIC SBJICHUS W/WIM 3aHAMAIOIINXCS CO3TaHUEM
TEXHHUUYECKHX YCTpoicTB. Ho momckats panmoHansHOE
3epHO B OTHX TMOAXOJaX MBI 00s3aHBI, 3TO Oyner
CIOCOOCTBOBATh 00BEKTUBHOCTH paccMOTpeHHUs
CYILECTBYIOIINX MO3ULUH.

B Owomormn ®u B MaTeMaTHYeCKOH TeOopHUH
uH(pOpMaLUK YacTO MPHUBOIAT ONpelelieHne MH(OpMaLuu
KaK 3allOMHEHHOTO BBIOOpa OJHOrO BapHaHTa W3
HECKOJIbKMUX BO3MOXKHBIX W  paBHOIPAaBHBIX, HHOTJa
MOJYEPKUBACTCS CITydaiiHOCTh BbIOOpa. BeIOOp Toro wim

2

Tlon cMeiciaMM NOHUMAIOTCS — 3HAHMS, YMEHHUS, SMOLMM, BOJIEBBIE
noOyxaeHus, (aHTazuu, T.€. NPOAYKTHI MHIMBUAYATbHON NCHXUYECKON
NIESITENILHOCTH, KOTOPBIE MOTYT OBITh COOOLIECHBI IPYTHM JIIOASM.



WHOTO BapHaHTa JEeWCTBHH, KOHEYHO, HalpaBJeH Ha
oOecrieueHHe BBDKMBAaHHMS >KMBOTO OpraHU3Ma, BBEIOOD
MIPOM3BO/IUTCS Ha OCHOBE PEaKIMU >KUBOTO OpraHu3Ma Ha
BHEIIHEE BO3JICHCTBUE, 9T PEAKIMS BBIPAXKAET CTPEMIICHHUE
JKUBOTO OpraHM3Ma K YCTaHOBJICHUIO JWHAMHYECKOTO
paBHOBecHsl CO  cpelnoil  oOuTaHHs. Y CTaHOBJICHHUE
JUHAMUYECKOTO PAaBHOBECHS CTAaHOBHTCS  BO3MOXKHBIM
Onmaromapsi ~ CBOHCTBY  pasfpaXMMOCTH,  IIPOSBIICHHE
pa3OpakuMOCTH  obecreyrBaeT W3MEHEHHE COCTOSHUS
’KHBOTO OpraHM3Ma HJIM €r0 MECTOIOJIOXKEHHS. MOXHO JH
9TOT TpoIlecc Ha3BaTh uHMopMannoHusM ? Ham mymaercs,
YTO «3aIIOMHEHHBIN BBIOOP» — 3TO €€ He HHPOpMAIHs, 3TO

IMOJIOKUTEIbHAS AN OTpHIIaTEeIIbHASL MapKHpPOBKa
BHEIIHETO  BO3JICHMCTBHS M HM3MCHCHHMH  COCTOSHMSA
OopraHusma. OtpuliatenbHble  WIA  TOJOKUTEIbHbBIE

WU3MEHEHHs, TIPOUCXO/IINE B OpPraHU3Me, COXPAHSIOTCS B
MaMATH JKMBOTO CYIIECTBa 3a CYET YCIOBHBIX U
0e3ycIoBHBIX pedeKkcoB, U 3TO oOecreunBaeT aJanTaluio
K cpene oOutaHus. B nampHeWmem HIEHCTBHS IKHUBOTO
OpraHM3Ma ONHpPAIOTCS Ha YykKe CHOPMHUPOBABIIMHCS
pediiexc (Ha y)Ke MMEIOLIMICS OINBIT), ¥ HPOLECC BBIOOpa
MIPOUCXOIUT YK€ HE CIy4aifHO, BBIOOp pETyIHpyeTcs Ha
OCHOBE OIICHKM BO3MOXHBIX W HamOoliee peanbHBIX
MOCIIEACTBUA Ha T€ WIM HHbIE BO3ICHCTBUS BHEUIHEH
cpensl. be3ycinoBHO, MONOOHBEIME peaknusAMHU 00NamaeT U
YeNOBEeK, y HEero, KaK y BCAKOTO JKHBOTO OpraHM3Ma, €CTb
MEepBOHAYANBHBIE ~ PEaKIUH/OTBETHBIE  JCHCTBHS  Ha
BO3JICHCTBUS BHEIIHETO MHpA, UX MEPBOHAYAIBHBIA BBHIOOD
TaKKe MOXKET OBITh CIy4aifHBIM, HO BIIOCIECACTBUH IPH
MTOBTOPEHUH TMOMOOHOW CHTYyallid YeNIOBEK dYallle BCETro
OCYIIECTBIISIET BBIOOP YK€ OCO3HAHHO, T.€. OCMBICICHHO. B
mporiecce SBOJTIOIIAHN CBOMCTBO pa3apaxuMoCTu
mepepacTaeT B MCHXHYECKHE Mpolecch, y home sapiens
9TO O0O0YCJOBJICHO (PHU3HOJIOTHICCKAMU OCOOCHHOCTSIMU
CTPOCHHS HEPBHOH CHCTEMBI ¥ TOJIOBHOTO Mo3ra. Y
JKUBOTHBIX, YK€ HAXOMISAIINXCS Ha OYCHb BHICOKOW CTYICHU
ABOITIOINH, TOSBIISIOTCS CEHCOPHBIE 00pa3bl, KOTOPBIE €CTh
HE YTO WHOE KaK OTpakeHUe (parMEeHTOB CpeIpl OOUTaHMS,
u 3TO ecTb ¢dbopma CBSI3H/B3aUMOICHCTBHSI
BBICOKOOPTaHM30BAaHHOTO KUBOTHOTO C MHPOM, B KOTOPOM
0HO TpoXknBaeT. OTpakaTeIbHOCTh — KaK (YHKIUS MO3Ta U
KaK O[Ha U3 CAMBIX B&XHBIX €T0 XapaKTCPUCTHK IMpH3HAaHA
dunocodamu, O1oI0ramu, Helpoduzrooramu,
KyJIbTypOJIOTAMA ¥ TPEICTaBUTEISIMA MHOTHUX JAPYTHX
HAy4YHBIX CIIeIHaJbHOCTeH. be3ycinoBHO, 0e3 mpu3HAaHUA
CYIIIECTBOBaHMSA OTPAXATEIbHOCTH MO3ra TPYIOHO IOHATH
(eHOMEH <«umHpOpMalUA», TPYOHO CHOPMYIHpOBaTh €&
JeOUHUITAIO.

AHau3 croco0o0B co3naHusl ACHUHUINA TaeT HaM
MPUMEPHI TOTO, YTO NSQUHHUIUS SBICHUS KOHCTPYHUPYETCS
Ha OCHOBE NPH3HAHUA JePUHUPYEMOTO SIBIICHUSI B KAYECTBE
BHYTPEHHEr0 KOMIIOHEHTa CHCTEMBI, U B 3TOM CJIydae IpH
ompeneneHny  (eHoMeHa  daile  BCEro  HCHOJB3YIOT
OTHCAaHNE €T0 CTPYKTYPHI, TEPEUUCICHUE €r0 3JIEMEHTOB.
Ho cymuoctHast nedunannms GeHoMeHa JOIDKHA PacKphITh
mpUpPOAy  ompenensieMoro (eHOMeHa, OHa  JIOJDKHA
BCKPBIBATh W TPUYMHY €rO TIOSIBIICHUS ¥ OTpPa)arhb

MEXaHU3M, OOCCICUMBAIOIINA BCTPOCHHOCTh JAHHOTO
(¢eHomena B Oosee OOIWMpHYIO cucreMy. [IpuyuHBI
TIOSABJICHUS q)eHOMeHa qanie BCEro HaxoosaTcCst BHEC
BHYTPCHHEH CHCTEeMBI, B KOTOPOH (yHKIHOHUpYET
u3ydyaemoe sBICHHe. [IpM  cO3maHMM  ONpeneNeHUs

n3yyaeMoro (eHoMeHa, KpoMe YKa3aHWH Ha MPUYUHBI €To
TIOSIBJICHMUS, OYeHb  BWXHO  PAacKpbITh  OTIHMYHE
JnerHIpYeMOro SBICHUS OT UCXOIHOTO, POJIOBOTO, C 3TOH
LIEJIBIO BBOAATCS BUAOBBIC OTIIMYHS.

Bonee oOmmMpHON cucTeMoi (MeracHCTeMoil) B
paMKax KOTOpoH 3apoxaercst 1 GpyHKIHOHUpYET (heHOMEH
nHpopManuu sBiseTcs cucreMa «UenoBek — OKpysKarommn
Mup (cpema oburanus/ObrToBanus)». OKPYXKAIOUMHA MUD
HEOIHOPOJIECH, OH BKIIIOYACT B Ce0s1 MPUPOTHBIM MUP B MHD
COLMAJIBHBIM YW JIyXOBHBIM, MOCIEIHUN CO3AAaH JIIOJbMHU.
[lepBoHauanbHO (eHOMEH <«MH(OpMAIHs» IOSBISIETCS B
9TOi yasbHOW CHUCTEME KaK MOCPEIHHUK, 00eCIIeYnBaIoIuii
CBSA3b HUHOUBUIA C pCajibHbIM MHPOM, u €ro
npe€aAHa3HauYCHUC 06eCHe‘II/ITB BbDDKMBAHHUEC HWHIWBHA. H.
Bunep mwmcan, urto wuHpopmamnus — 3710 "0003HaYCHHUE
COJIepKaHMs, TTOJIyYEeHHOTO M3 BHEITHET0 MUpPa B MpOIEecce
HaIllero TPUCIOCOOJICHHST K HEMY W MPHUCIOCOOJIEHUs K
HeMy Hammx opraHoB 4yBcTB' (29, C.19). MaI, kak u H.
Bunep, npuxoauMm K BBIBOAY, YTO MH(pOPMAIHS SBISIETCS
CPENCTBOM/HHCTPYMEHTOM,  OOECHEYMBAIONIMM  CHAYaja
BBDKHMBAHHE JIFOJIEH, a 3aTeM OCBOCHUE UMH TEPPUTOPHHA, Ha
KOTOpBIX ~ OHM  npoxuBanu. Jlanee  uH(popmarus
UCIIONIB3YeTCS YK€ ISl aJanTalid  He TONbKO K
MaTepHalbHOMY MHpPY, HO M K MHpY, INPOU3BEIACHHOMY
COLIMYMOM M CO3HAaHMEM WHAMBHUIA, T.€. K MUY HICH H
(daHTa3mif, SMOUMI W BOJEBBIX NOOYXKICHHH, KOTOPHIE
SIBIISIFOTCSL  TIPOAYKTaMH  HMHAWBUIYaIbHOHW IICHXUYECKON
JIESITENIBHOCTH M KOTOpble  0003HAYaloTCs TEPMHHOM

«CMBICIBI». Amanramus MOXET OBITb OMOJIOTMYECKOH |
couManpHOM. <«YesnoBek —  aJanTHBHO-aJANTUPYIOLIEE
CYIIECTBO. Aparrranus YeJIoBEKA - poriece

JIBYCTOPOHHHIA». MHIMBU MPHUCIOCA0INBACTCS K YCIOBUS
NPOXKUBAHUS W/WIM YCIOBHS TMPUCTIOCAOINBACT K CBOMM
Hy)X1aM 1 notpebuoctsm. (24, C.23)

Baxxno  3ameruth, uYro 000  CyOBeKT,
aIanTUpPYsICh K MaTepHaltbHOMH u JTyXOBHOM
(MHTEIIEKTYaIbHOM) Cpefie CBOCTO OOWMTAHHS U aJarTHPYSI
uX K cebe, BCTyIaeT B MPOIECCHl Pa3BUTHS, a HA OCHOBE
pa3BUTUSI MHIMBUAOB (OPMHUPYETCSl COLMANbHBINA, B TOM
4yuClI€ W HAy4yHO-TeXHMUYeCKHHd mporpecc. IlocTosiHHas
OOHOBIIIEMOCTh PEAUil MPUPOJHOTO M COIMAIBLHOIO MHpPa
00yCIIaBIMBAIOT HENPEPBIBHOCTH TPOIECCOB  AaNTALUH
BCEX JKUBBIX OpPraHM3MOB, HO 4YEJIOBEK CIIPABISIETCS C
3agaueit (bYHKIIMOHUPOBAHUS B MOCTOSTHHO
OOHOBIISIIOIIEMCST MUpe 0oJiee YCIIEIIHO, YeM 3TO JIeJNIatoT
JpyTHe OpraHu3Mbl, B IIEPBYIO OYepe/lb, N3-3a TOTr0, YTO OH
npeoOpa3yeT OKpY’Karollyl Cpely, OH CO3[aeT «MHUp IOJ
cels».

CornacHO CHCTEMHOMY TMOAXOJy  HOSBICHHE
moboro HOBoro (eHOMEHa Bcerna OOYCIOBICHO W
HAlpaBJeHO Ha pas3pelleHue MpoOIeMHO# cuTyaluu, HO
MOSIBUBINUICS (EHOMEH MOXET CTaThb OTHOCHTEIBHO
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CaMOCTOSTENIbHBIM ~ SIBIGHHEM W IOPOAWUTH  HOBBIE
(eHOMEHBI, UMeIoIMe OOIIYI0 ¢ HUM NIPHUPOIY, U, B TOXKE
BpeMs, oOnamalomue OTIMYMAMH [0 CPaBHEHHIO C
NCXOIHBIM. VIMEHHO Tak BO3HMKAET BHJIOBOE pazHOOOpasue
Hamero Mupa. Bce ckaszaHHOe B IOJTHOW Mepe OTHOCHTCS K
¢deromeny «uH(pOpMarys». IIepBbIMH yCIOBHBIMH aKTaMH
co3manusl MHGOpMAUUHM OBUIM OTBETHI Ha IPOOJIEMHBIE
CUTyalliM, CBS3aHHbIE C BBDKMBAaHWEM 4EJIOBEKa, C
obecrieueHneM ero 0e30MacHOCTH, C IOAJEpKAHUEM
KHU3HEACATEILHOCTH €T0 OPraHu3Ma M C YAOBIICTBOPEHHEM
€CTECTBEHHOM MOTPEOHOCTH B POJIODKEHUH POIA.

Emg B 1958 romy onuH mepBbIX HcclenoBaTenen
nHdopmanuu H. Bunep nwmcan, yto uMHGOPMAIHMIO MOXHO
paccmarpuBaTh Kak rpoiiecc. PazpaboTka 3TOro mosioxeHus
BBeJIa MOHATHE «<WHQOPMAIMOHHBIH MPOIECcC», U €CTh PE30H
paccMmoTpeTh uH(pomponecc 6osee mpucraabHO. OnHcaHue
WH(OPMAIMOHHOTO TIpollecca MBI 103auMCTBOBAIM y B.3.
Koran (30), HO B ero cxemy ObUIH BHECEHBI JOIOIHEHHS U
yrouHeHusi. MH¢omponecc HaunHAeTCsT €O CTOJIKHOBEHUS
WHJIMBHJIA C PEaJIbHOCTBIO — 3TO mpendasa, B HEE BXOAUT
CO3eplIaHue M BOCHPUATHE, Yepe3 KOTOPBIC IMPOHCXOAUT
OTpakeHHe (ppParMeHTOB NEHCTBUTEIBHOCTH (PEaJbHOCTH) B
CO3HAaHMM U Tak (HOPMHUPYIOTCS YyBCTBEHHBIE O00pas3bl.
Co3manne oOpa3a  OTKpeIBaeT a3y  INPOM3BOACTBA
nH(pOpManny, B HEH BBIACISIOTCS CICIYIOUINE MPOLECIY B
mpeacTaBieHne, GopMHUpPOBaHHE 0Opa3a M BHECEHHE B HETO
CMBICIIOB, a TaKK€ M YCTAHOBJICHUE B3aMMOCBS3CH MEXIY
cMmbictamMu. Ho 9yBCTBEeHHBIN 00pa3 TpyIHO COXpaHSeTCs B
MaMATH, 4epe3 KOPOTKOE BpPeMsS OH MOXKET HCYE3HYyThb, 00
srom muietr A. U. Kanreper (31,C.12). HemonroBe4nocTs
coxpaHeHHs o0pa3za MPHUBOAUT K HEOOXOIMMOCTH €ro
0003HaYeHNs/KOJUPOBAHKS Yepe3 KOJ, CHMBOI, T.C. 4epes3
3nak. OO0O3HAYCHHE CMBICIA Yepe3 3HaK O00eCIeUHBacT
MaTepuaIn3aio CMBICIA, CO3/IaHUe/UCTIONIb30BAHKUE 3HAKA
— JTO BaKHEUIIMI JJEMEHT Ipoliecca BO3HHUKHOBEHUS
nHdopManuy, U B pe3yibTare MH(OIPOIEcca MOSBISIETCS
MH(OPMAIMOHHBIH MPOAYKT. 3HAKK BO3HUKAIOT, Kak 0cobast
JIOTOBOPEHHOCTh MEXIy MHAMBHAaMHU. Da3a Mpou3BOJCTBA
nHpopmanny, KoTopas IO CBOEH CyTH  sIBJISETCA
CEeMaHTHYECKUM IIPOLIECCOM, 3aKaH4YMBACTCS CO3JaHHUEM
nHdopmannonHoro mnpoaykra. Co3nmaHHas HHGMOPMAIHS
COXpaHseTCs B MaMATH WIN (UKCHPYETCs Ha KaKOM-JIHOO
HocuTene — O9To (asza coxpaHeHHs WH(POPMANNH.
CoxpaHeHHYI0 HMH(OpManuio MOXHO TIepeaaTh Ipyromy
WHIUBHUIY, KOTOPBIH TIPUMET 3HAaKH, PAacKOAWPYET WX,
W3BJIEYET CMBICI — O3TO Hpoueaypsl (asel nepenayu
napopmanuu. Ilepenagsa wHPOpManmuu ecTh HaAYaIo
KOMMYHHMKAallMOHHOM  zearensHocTd. dasza  mepepauu
nH(pOpMannU BKIIIOYAET BPEMEHHBIE M IPOCTPAHCTBEHHBIC
XapaKTEPHUCTHKH, T.C. KOMMYHHUKaIUs MOXET
XapaKTepu30BaTbCd  BPEMEHEM,  HEOOXOIUMBIM AT
nepenayn  MHGOPMAIMM W BO3MOXHBIM  PACCTOSIHUEM
(IoCTYyHHBIM I CBSI3M)  MEXKAY  YYaCTHUKAMH
KOMMYyHHUKalMd. 3a Qa3oil mnepemaunm cieayer ¢asza
noTpebiieHus: WMH(GOPMAIUK, OHAa BKJIIOYACT BOCIPHUSITHE
3HaKa M MPOLECC ero pacro3HaHus, T.€. MEPeBOJ 3HaKa B
cMbIci. 3aTeM MAET «BCTpaMBaHUE» CMBICIOB B CO3HAHUE

© 2017 Global Journa Is Inc. (US)

WHIWBHUIA,  OPUHSBIIEr0  MHGOpPMAlmUIO, TO  €CTh
MPOHUCXOJUT YCTAHOBIICHUE OTHOIICHUI MEXIY CMBICIaMH,
X 0003HAYAMOUIMMH, BCE 3TH MNPOLEAYPHl TAKXKE MOXKHO
JMarHOCTUPOBATh KaK ceMaHTH4eckue siBieHus. Iloctdaza
nHpoOmponecca — 3TO HCIOJB30BaHHE WH(pOpMaNny;
noctdaza MHOOPMAMMOHHOTO TIpolecca — 3TO HAYAIO
IpyTHX, dYalle BCEero He WH(QOPMAIMOHHBIX BHJIOB
JIeSITEIIEHOCTH.

B mocrpaze  mpoumcxogur — meramopdosa:
nH(pOpMaMOHHBIH MPOIYKT MpeBpaIaercs B
nH(OPMALMOHHBII pecypc, KOTOPBIH Hapsdy C CBIPbEM,
MHCTPYMEHTOM HCIIOJIb3yeTcsl UYeIoBEeKOM BO BCEX BUAAX
JIeSITeIFHOCTH, TIOJI0OHBIE MPOLECCHl MPUCYTCTBYIOT B
OUYCHb MHOTHX c(epax IesTeJIbHOCTH, HarpuMmep, MyKa —
MPOJXYKT MyKOMOJIBHOTO ITPOM3BOCTBA U CHIPEEBON pecypc
— Ui XJIeOONedeHNs, MPHUMEPhl MOXKHO TPOAOJIKATH, U
MPOAOIDKATE. A 1O TOBOAY HMH(POPMAIMOHHBIX PECypPCOB
CKa)XeM: CETOJHs OOIIENpPHU3HAHO, YTO OHU HEOOXOAUMBINA U
00s13aTeNbHBI KOMIIOHEHT B ITPOM3BOACTBE MaTepPHAIBHBIX
u ITyxoBHBIX Omar. Co3manue HHPOPMALMOHHOTO pecypca —
3T0 memb  J060ro  MHPOPMALMOHHOTO  Ipolecca.
JocTturayrast menp — 3TO pe3yibTaT HWH(YOPMAIMOHHOTO
mpouecca, a AOCTMXKEHME LENu — KPUTEpHUil, KOTOPBIH
MO3BOJIIET HAM MPU3HATH MPOIECC YCHNEIIHBIM, K
CKa3aHHOMY J00aBUM. CO3JaHHas WHQOpMAIMs MOXET
UMETh YETKOE NMPHUKIIAIHOE HA3HAUCHNE UIIH OBITh PECYpPCOM
JUISL TIPOJIOJDKEHUSI ITPOIlecca HAyYHOTO TIO3HAHUS.

YMo3putensHoe BOCCTAHOBJICHIE
MH(pOPMAMOHHOTO  TIpoliecca  IO3BOJSET  YTOYHHUTH
nepuHIINIo nHpopManuy, npemoxeHuyro  A.B.
COKOJIOBBIM. YTouHeHnE nepuHUINN BBI3BAHO

HEOOXOJMMOCTBIO YKa3aTh Ha MPUYUHBI BO3HUKHOBEHHS
uHQOpPMALIMK W TI0Ka3aTh MEXaHWU3M BO3HUKHOBEHHS
nHpopMmanmu. B Hameld (opMyIHpOBKE CYIIHOCTHOE
omnpenenenne nHGopMaImu BeIIAANT Tak: «MHopmanms —
9TO CPEACTBO AJANTALUH CYyOBEKTa K OKPYKAIOLIEMy MHUPY
Yyepe3 CO3JaHHbIE WIM [PUCBOCHHbIC/3aNMCTBOBaHHbIC
CMBICIBI, BBIPQKCHHBIE KOMMYHHKATHBHBIMU 3HAKaMU».
AZanTalMOHHBIX MEXaHH3MOB MPHPOAA CO37AaJIa HEMAo,
HaAM B&XHO OBUIO [JaTh OTAMYHEC HH(DOPMAIIMOHHON
aJanTaniy OT IPYTHX CIOCOOOB NPHCIIOCOONECHUS KHUBBIX
OpraHm3sMoB K cpene oOuranus. Jlymaercs, pmaHHOe
OTIpeJIeTICHUE ATy 3a]lady peliacr.

MpI yBepeHHBI B TOM, YTO B JAHHOM OIpPEIeIeHUN
«CXBaueHa» CYNIHOCTb (eHoMeHa «HH(popMmanus»? Harmra
YBEPEHHOCTh  ITIOPO’K/IEHA MHOTOKPAaTHO IPOBEPEHHOMH
METOIOJIOTHEH TIO3HAaHHs Yepe3 BOCCTAHOBJICHHE I'eHe3nca
SIBJICHUS, Yepe3 0OpalleHue K MPOoIeaypaM BOCXOXKIEHUS OT

abCTpaKTHOTO K KOHKPETHOMY, a UMEHHO,
BOCTIPOW3BEICHHE IBHKCHUS OT MCTOPHYECKH MEPBHYHOTO
K HCTOPUYECKH MIPOU3BOTHOMY, oT MIPOCTOTO

(mepBopomHOro) Kk crnoxHomy. «Cama HCTOpHsl OOBEKTa
NPOM3BOAUT aOCTPaKkUHUM, B KOTOPBIX YAEPKHBAIOTCS
CYIIHOCTH, OCBOBOKICHHbIE oT HPEXOISIIETO
ucropuueckoro coxaepxanust» (32, C.195). Hcropuueckoe
(3BONMIONIMOHHOE) ~ pa3BuTHe  (DEHOMEHa  3a4acTyio
«3aTylICBBIBACT»  €r0  IIEPBO3JAHHOCTh,  MACKHUPYET



NPUYMHBI €TO TOSBJICHHS, M 5TO HE ITO3BOJISIET BBISIBUTH
CYHIHOCTh OOBEKTa M3YyUYCHHS, OTPa3HTh CYLUIHOCTH B €ro
Je(hUHHALIIH.

Omnpenensisi = mHpOpManuio  Kak  CPEACTBO
aZanTalyy, Mbl JOJDKHBI CKa3aTh, YTO CAMBIM TJIaBHBIM U
HanOonee H(PQEKTUBHBIM CPEJCTBOM aJanTaly cTaja
peoOpa3oBaTebHAs JESITEIbHOCTD YeJloBeKa.
JlesATenbHOCTh BO3HUKAET KAaK OTBET HA MOTPEOHOCTH, OHA
obecrieynBaeT  yIOBJIETBOpEHHE W  (U3UYECKUX, U
COLIMAJIBHBIX, B TOM YHCIIE U TyXOBHBIX MoTpedHocTed. [lox
BJIIMSIHUEM Pa3BUTHUSl WHIUBHIOB M COILMyMa JESTEIbHOCTD
nmuddepeHIIpyercs U TpH  ITOM  MPOUCXOITUT
muddepentmanys  uHGOpPMAILMH,  KOTOpas  SIBISIETCS
00s3aTeNnbHBIM ~ WHCTPYMEHTOM  JAeATeNbHOCTH.  Yepes
MHQOPMAIMIO  YENOBEK  aJalNTUpyeTcss K  YCIOBHAM
NPOTEKaHMsl  JIESTENbHOCTH, KOTOpass MOXET  OBITh
pa3NMYHON MO LEeNIM M 10 CIIOKHOCTH, YCJIOXXKHEHHE
JIESITEIbHOCTH TPEOYET CreluanbHON MOArOTOBKH CyOBbeKTa
e€ ocymecteustomero. M Takas noArotoBka B CBOIO
ouepens UAET Uepe3 CO3JaHUE M HCIIOJIb30BAHUE
nH}opManuy, 1Mo3ToMy Bce MH(OPMALMOHHBIE MPOILECCHI,
COIIPOBOXKJAOIIHE JIeATEeNILHOCTB, MOTYT OBITH
OXapaKTEepPHU30BaHBI II0-PA3HOMY B 3aBUCHMOCTH OT IENeH U
COJZICp)KaHMsl ~ AEATENBHOCTH, HO, II0 CYTH, OHH —
aanTaluoOHHB], HHGOPMALHUS — 3TO CPEACTBO/HHCTPYMEHT
MpUCTIOCOOIEHNS YeTI0BeKa K TOW MIIM HHOH JIeSITeIbHOCTH.
YMo3puTensHo BOCTIPOU3BENS abcTparupoBaHHbIH
MHQOPMAIIMOHHBI ~ MpOIECC M ONHCaB  YCIIOBHA,
MIPEIECTBYIOMNE €r0 MOSBICHHIO, MBI MOXXEM BBIIBUTH

OOBCKTHBHOCTH M  OPTaHUYHOCTH  (OPMHPOBAHUSA Y
uaopManud €€  POJOBBIX  XapaKTEPHUCTHK/CBOMCTB,
KoTopple  uH(popMamus  monydaer OT  (PEHOMEHOB,

IpEeAIECTBYIOIUX €€ mosBiaeHUto. /Jlanee 3T ponoBble
CBOHCTBa OyAyT TMpPHCYTCTBOBaTH BO BCEX SBICHMAX
NPOM3BOJHBIX OT HMH(pOPMAIMK, OHH OyIyT T€HETHYECKH
HACIIEI0BAThCSA u TaKUM (eHOMEHOM Kak
MH(OpPMALMOHHBI pecypc, M B 3HAYUTEIBHOW CTENEHH
CBOICTBa MH(OPMAIMOHHBIX PECYpCOB OYAYT OIpENeNniTh
3aKOHOMEPHOCTH ux (YHKIMOHUPOBAHUS B
nH(OPMAMOHHOM MPOCTPAHCTBE COLIMYMa.

B crartpe «CpoiicTBa MH(pOpMAIUKM KaK IMOTCHIIHAI
e¢ wuepapxuieckoro (YHKIMOHMPOBAHUS W  BHIOBOTO
MHOrooOpasusi» (33) HamMu OblIa MPEANPHUHATA MOIMBITKA
BBISSBUTh ~ (QYHKIMHM  HMHPOpPMAaIMU, KOTOPBIE  MOTYT
BO3HMKHYTh Ha OCHOBe €€ cBOWCTB. Ilpu sTOoM (yHKIMS
ompeAesiach KaK  «...BHEIIHEe IPOSIBICHHE CBOMCTB
Kakoro-Jimbo oOBeKTa B JAaHHOW CHCTEME OTHOIICHHH»
[34,C. 719]. Msbl BBUSICHWIM: MPUPOAA HIH POJOBBIC
¢byHkuuu  GOpMHPYIOTCS Ha OCHOBE DOJIOBBIX CBOMCTB
(eHOMEHA, a caMH CBOICTBa HACIEAyIOTCS (DEHOMEHOM OT
€ro TMpEIIICCTBYIONINX COCTOSHUH; BHAoBas (yHKuu,
BO3HMKAIOIIAs MpPU  POXICHUM HOBOTO  (DEHOMEHa,
00BsICHSIET NPUYUHY €TO HOSBICHUS U €T0 MPeAHa3HauCHHUE,
COBOKYITHOCTh POZOBBIX M BHJOBBIX CBOICTB — 3TO M €CThb
CYIIIHOCTHAsl XapaKTEpPHUCTHKa HCCIeryeMoro (eHoMeHa.
Benp naBHO M3BECTHO: HUYTO HE YXOOUT U HE HCUE3AET
GecciiennHo, a 0053aTENBHO OCTAETCS B SIBJICHWH B CHITOM

«CKpPBITOM>» BUJIC. CyImHOCTHBIE XapaKTEePUCTUKH
COXPAHAIOTCS  HAa  TNPOTSIKEHUU BCEro  Iepuoja
cylecTBoBaHUs siBieHus. [Ipu paspylieHuu CyIHOCTHBIX

CBOMCTB  mW3ydaeMoro  ()eHOMEHa, OH  IepecTact
(YHKIIMOHUPOBATH, a TO U IPOCTO HCYE3acT.

Oco3HaHHWE  BaXHOCTH  POMOBBIX  CBOMCTB
uHpOpMAIMK  3aCTABISICT HAC OCTAHOBHTHCA Ha UX
xapakrepuctuke  Oonmee  moapobHo. Kak  cpenctso
ajantanuu uHpopManus oOnamaer CBONCTBOM

OLICHOYHOCTH, 3TO CBOMCTBO €CTb Y BCAKOIO HMBOIO
opranu3ma. Y udejoBeka, Onarojaps pasBUTO HepBHOM
CUCTEME M BKJIIOUYEHHOCTH B COLMAJbHBIE U JYXOBHBIE

MPOIECCH], OLEHKAa OTXOOUT OT BEPAHWKTA «IIOJE3HO WIIH
OITaCHO IS OpTraHNU3Ma», OIICHKA CTaHOBUTCS
MHOTOMEPHOH, MHOTOBapUaHTHOM, OCMBICIIEHHOH,

paciBe4eHHOH BCEMH XapaKTePUCTHKAMHU, OTPaKAIOLIUMH
HMHIUBUIYaIbHOCTh U COLUATIBHOCTE CYOBEKTa.
Wudopmanus oOnanaer CBOWCTBOM
KOMMYHHKATHBHOCTH: 1) gepes HHPOPMALIHIO
OCYIIECTBIISICTCSL CBS3b HMHIUBHAA C MHPOM HPHUPOHI,
conMyMma; 2) mepeaya WHOOPMAIMHM  — OTO HAYalo
KOMMYHHKAIIMOHHOW  gestensHocTH. Dasza  mepenaun
“HQOpPMAlMKM TPH  pasBUTUM  conuyMa  (QOpPMHUpYET
CIICIMaIbHBIE KOMMYHHKAIIMOHHBIC CHCTEMBl W  IIeJble
OTpaciu HapOIHOTO xo03s1iicTBa/ON3HECA,
CIeLMANM3UpYyIOLIMecs  Ha  mepegade  HMHGOPMAaUUH.
SlpualiliuMy IPUMEPAaMH TaKOBBIX SBISETCS AESTENHEHOCTb
00pa3oBaTeNbHBIX YUPEXKIICHUH, OpPraHoB CMUH,
YUPEKICHUI UHIYCTPUU I0CYTa U chepbl HCKYCCTBA.
Marepuanuzanust CMBICIOB B (hOpME 3HAKOB,
HHTETPATUBHOCTL CYIIECTBOBAHUA CMbICJIA W 3HAKa B
(eHomene «uHpOpMaIMA», (GOpMUpYeT y HH(OpPMALUH
CBOHCTBO 3HAKOBOCTH, SI3BIKOBOCTH, W 3TO CBOICTBO
obecrieunBaeT CylIeCTBOBaHHWE WH(OpMalMU Ha pa3HBIX
€CTECTBEHHBIX M MCKYCCTBEHHBIX s3bIKax. briaromaps atomy
CBOICTBY MOJNy4YMJa pasBUTHA M YCTHas peyb, U
MICBMEHHOCTh, M DPYKONMCHAas W IeyatHas Qopma
KOMMYHHKAIlM¥, W MAaIlMHHAs HHpOpManus, Onaromaps
MOCJIeTHEH CTAJI0 BO3MOKHO BOSHHKHOBEHHE KOMITBIOTEPOB
u TENIeKOMMYHHKAL[HOHHO HHQPACTPYKTYpBI
coBpeMeHHOT0 oOmectBa. CBOWCTBO 3HAKOBOCTH €CTh U Y
CHTHAJIOB, OTIPABISIEMBIX M IIOJYYAeMBIX >KUBOTHBIMH, a
BOT TMOJHOIIGHHOTO BepOalbHOTO (CIOBECHOTO) SI3BIKa,
COXPAaHAIOUICTO U NMEPEAAIOIICTO CMBICIIBI, Y )KUBOTHBIX HET.
O HEepa3pbIBHOCTH s3BIKA W MBIIUICHUS CKa3aHO OBLIO

HEMAJIO, HET HEO0XO0IUMOCTH NIPUBOJUTh
COOTBETCTBYIOIIIE  LIUTAThl, JTO IIOJOXKEHHE CTajlo
OGHJ,erl/ISHaHHbIM BO BCECX HayKax (6] YCJIIOBCKC.
SI3BIKOBOCTB, Kak OCMBICIEHHOCTh, — 3TO CBOMCTBO
IpUCylle TOJBKO COLMAIbHOM, T.€. CEMaHTHUYECKOH
HHQOpPMAIIHH.

Kaxnmoe w3 Ha3BaHHBIX PpPOJOBBIX  CBOWCTB
uHpopMaud B mporecce €€ DBOJIOIMH,  IIPH

BO3HHKHOBEHHH €& Pas3siiMIHbIX BUOOB H paSHOBPII[HOCTeﬁ
MOXET MOI[I/I(I)I/IHI/IpOBaTBCH, KOHKPETHU3UPOBATLCA, HO
BaXHO B JaHHOM CcCJjiydya€ TO, 4YTO O3THU CBOMCTBa 6y)IyT
IMMPpUCYTCTBOBATh BO BCEX BUOAX I/IH(i)OpMaHI/II/I, IMOTOMY 4TO
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OHM TIPUCYIIH, aTpUOYTHBHBI (eHOMEHy WH(OpMaNny,
HEOTHEJIMMBI OT Hero. be3 3Tux CcBOWCTB (QeHOMEH
nHpOpManMU HE BO3HUKHYTb, HE CYIIECTBOBAaTh, HE
(GYHKIMOHMpOBaTh HE MOXeT. Bce cka3aHHOe BIOJHE
CIpaBe/UIMBO TI0 OTHOUICHWIO K HWH(OPManMOHHBIM
pecypcaM, OHaKO, JaHHOE MOHATHE — MOPOXKIACHUE HOBOTO
BpEMEHH, H OHO TpedyeT 0coboro OOBSICHEHUS W
COOCTBEHHOTO e(HMHUPOBAHMS.

IIpexnae Bcero, OTMETHM, YTO B CIIOBOCOUETAHHU
«HH(OPMANOHHBIH pecypc» IIpUIaraTeIbHoe
WHQOPMAMOHHBIN  yKa3blBa€T HAa  POJIOBBIE  CBS3H
n3zyyaemMoro (peHoMeHa, a TEePMHH Pecypc OYeHb XOPOIIO
BBIPa)KAaeT €r0 MpeIHa3HaYeHNE M MOKA3bIBACT €0 MECTO B
CHUCTEME DPa3HbIX cep ASITETBHOCTH, U 3TO MOXKET OBITh
UCTIONIB30BAaHO KaK BHJOBOE OTJIMYUE B DALY Pa3IUIHBIX
nHpopManMoHHbIX siBIeHWi. Takum oOpa3zoM, BHIOBas
XapakTepucTuka WH(OpMalMOHHOTO (eHoMeHa dYepes
MOHSITHE PECYPC MOXKET OBbITh HCIIOJb30BaHA KaK OAMH M3
NPU3HAKOB  OTIPaHWuYeHHss  3Toro  (eHoOMeHa  OT
POZICTBEHHBIX siBIeHUH. Bo3HMKHOBEHHE MH(OpPMALMH Kak
cnocoba paspelieHds IPOOJIEMHOM CUTyaluu 3alaeTr y
nHpOpPMANNU  CBOHCTBO  HMHCTPYMEHTAJIBHOCTH, 3TO
OPOMCXOAUT TpPH  MPEBPALICHUH  Pe3yJIbTaTa/IpOLyKTa
MH(OPMAIIMOHHOTO Tpolecca B HH(GOPMAIMOHHBIH pecypc,
00 3TOM yXxe OBIIO CKazaHO BhIME. MHCTpYyMEHTaIbHOCTH
M03BOJISIET MH(OPMALINH TPOSBIATHCA BHIE «HHCTPYMEHTa»
B CHCTEME OTHOLICHMH MEXAYy OJJIEMEHTaMU JYXOBHOH,

MaTepHaIbHO-IPOM3BOACTBEHHOW WM  JII000H  Apyroii
JesTenbHOCTH. B pasnuyHbix  cdepax — UeloBek,
BBICTYNAONMMHA CYOBEKTOM  JIESTEINBHOCTH, HCIIONb3YeT

nHPOPMANNIO KaK CPENCTBO WM HWHCTPYMEHT, Hapsay C
WHBEHTApEM, MEXaHU3MaMH, CBIPHEM.

Wudopmanms Kak  Ienb U pe3ysbTar
MH(OPMAIMOHHOHN JIESITENEHOCTH CYIIECTBOBajla BCETAa, M
BCETAa WCIIONB30BATACh B CAaMBIX pas3HBIX cdepax, HO
TEPMUH «MH(OPMAINOHHBIH pecypce» MOSIBUJICS
CPaBHHUTEJIFHO HEJABHO, OH POAMIICS B Halle BpeMs, KOrja
3aroBOpwiaM 00 HH(pOpMATH3alMH, O BO3HUKHOBEHUH H
pa3BuTHH MH(OPMAIMOHHOTO pbIHKA. OTCIOa ONpenemiTh
WH()OPMAMOHHBIN pecypc uepe3 MOHATHA pe3yibTaT |
MPOAYKT HMH(GOPMAIMOHHOTO Ipoliecca BEpHO, HO SIBHO
HEIOCTaTOYHO, B JNe(UHHULUKM IOJDKHBI MPUCYTCTBOBATH M
WHBIE CMBICIOBBIC (COZEpKATETbHBIC) XapaKTePUCTHKH.
Hcnonb3oBanue MOHATHS «HH()OPMALMOHHBIA pecypc», B
Ka4yeCcTBE HAyYHOTrO KOHIIENTa, OOS3bIBAET HCCIIEI0BATENS
9TOro  ()eHOMEHa  MNPEMJIOKUTh  €ro  ONpeJelieHUE
(meduaHIHIO).

OOpatuMcst K YK€ CYHIECTBYIOMUM JehUHUITISIM
«MH(QOPMAIIMOHHBIE PECYpC» U MOUIEM B HUX CMBICIIOBBIE,
T.€. COJEPXKATEIbHBIE XAPAKTCPUCTHUKHU. Jedunnnmii
MOHATHSA «MH(OPMAIIMOHHBI pecypc» CO3JaHO HEMaJo.
Tak, A. b. AHTOmONMBCKHUIT, TOBOPS 00 WH(POPMAIMOHHOM
pecypce, BKIFOUMII B 3TO MTOHATHE TAKHUE €TO AJIEMEHTHI «KaK
OTJeNbHBIC JOKYMEHTHI, U OTAeNbHbIe MaccuBbl» [9, C. 1],
MoJOOHBIM 00pa3oM 3TOT (EHOMEH OmpeaesieTcs B
POCCHIICKMX 3aKOHOJATENBHBIX akTax (25). B mpuBeneHHOM
ompenenenn  A.b.  AHTOmMONBCKOTO WH(OPMANMOHHBIE
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pecypchl 0003HaYaAIOTCS Yepe3 MPOM3BOAHOE U YXKE TOTOMY
OoJsiee YacTHOE MOHSITHE, B TAKOM BapuaHTe ACHUHUIMU HE
JIaHbl POJIOBBIC M BHJOBBIE XapaKTEPHCTHKH, a 3HAYHT, HE
MOXET OBbITh BBISIBJICHA U OIpEeZeIeHa CYIIHOCTh ()eHOMEHa.
CMBICITBI, O/IMH U3 00513aTEBHBIX AJIEMEHTOB MH(OpManuH,
CO3JAl0TCSl B TIPOLIECCE MHTEIUIEKTYAIBHON JAESTeIbHOCTH,
[PU3HAaHHE 3TOr0 (hakTa OTPaKEHO B ONHOM M3 CaMbIX
MepBBIX JeGUHULINI NOHATHS «MH()OPMAMOHHBIN pecypc».
«/IHpOpMaIIMOHHBII pecypc — 3TO MHTEIUISKT JIFOJIEH,
MIPOJKUBAIONINX Ha OIpEIEICHHONH TEpPUTOpUH» — TaKas
neduHunms, mpeanoxena B mMoHorpadguu I'. P. I'pomosa
(35). Haumbonee dacTo HCHONB3yeTCS  ISQUHUIIUSA
MHQOPMAIMOHHBIX pecypcoB, mpencraBieHHas B ['OCTe
7.0-99 «MuapopMaoHHO-ONOTHOTEYHAS IEATEIEHOCTB,
oubnmorpadus. TepMuHbI u OTIpEICIICHUS»!
«MIHpOpMaIIMOHHBIE PECYPCHI — 3TO COBOKYITHOCTD JIaHHBIX,
OpPTraHM30BaHHBIX i1 d(dexkTuBHOrO  mMOIydeHHS
nocroBepHoit undopmanun>» (36). OaHaKO, MPeIOKEHHAs
JeuHUINS BBI3BAJIa KPUTHKY, ITOTOMY YTO «OHA HEBHITHA
u TaBronoruuna» [37,C.17-18]. Takas oneHka crpaBenBa
U TO OTHOIIEHHIO K TMOHATHIO <«HH()OPMAIMOHHBIC
pecypcbl», M K MOHSTHIO «[JaHHBIE».

HecocrosarensHocTh nepuHUnni MOHATUS
«IHpOpMaIIMOHHBI  pecypc» B TEPMHUHOJIOTHYECKHX
I'OCTax u psme myOnMKanuy IOPOIMIO Y HAC >KelaHWe
«IOWTH /O caMOW CyTW», W BBIPaOOTaTh COOCTBEHHYIO
nepuammmio.  Ilpp  3TOM MBI PyKOBOJCTBOBAIHCH
CIICIYIOIIUM TPABHJIOM: JUI OTHENEHHS (KOHKPETH3aIHH)
HOBOHM CYIIIHOCTH OT POJIOBOM CYOCTaHIIMH HCIOJB3YIOTCS
T€ WM WHBIE BUIOBBIE XAPAKTEPUCTUKH IEPHHHPYEMOTO
ABICHUS, CpeIu KOTOpBIX Haubojee MPOIYKTUBHO
oOpallieHne K MOHSITHIO «(YHKIHS».

Tak B pe3yabTaTe BOCCTAHOBIICHHS T'€HE3HUcCa
MH(OPMALIMOHHBIX PECYPCOB MPH UCIIOIb30BAHUU POJOBBIX
W BHIOBBIX XapaKTePHCTUK TaHHOTO (eHOMeHa OBLIO
CO3JIaHO OIIpEJeIICHNE, PACKPHIBAIOIIee MHTCHCHOHAIBHYIO
(comeprkatenbHyIO) CYIIHOCTHYIO XapaKTEPUCTUKY
u3ydaeMoro ooOwekra: «MHopManuoHHBIN pecypc — 3TO
LeJICHATIPaBJICHHO CO3/1aHHasi MH(OpMaLUs, peatn3yromas
e€ MHCTPYMCHTAIBbHYIO (QYHKIIUIO Yepe3 HCIOJIh30BAHUC B
KayecTBE CPEICTBA OIPEIEICHHOIO BHIA JCSITEIBHOCTH,
00J1a1aeT NOTPEOUTENBCKOM IEHHOCTHIO, MOXKET BBICTYIMATh
B KayeCcTBe TOBapa Ha HWH(OOPMAIUOHHOM PBIHKE».
IleneHanpaBieHHO  CO37aHHas ~ WHQOpMAIUS  MOXKET
paccMaTpuBaThCS KaK TEOPETHUECKOE H/WIH MPAKTHIECKOE
3HAHWE, TMEPBBIA BHJ 3HAHHUS COACPKHUT B cebe (akThl,
KOHIIEMIIUK W JAPYTHe Pe3ysbTaThl HAYYHBIX MOUCKOB H
pednekcuu, BO BTOPOM — B  KayecTBe  3HAHUS
TPaHCIHPYIOTCS HAY4HO-TEXHUYECKHE pa3paboTkHy,
ONMCAaHWI TEXHOJIOTHI, METONWKH, 0000IIeHHe OIbITa W
MHOToe Jpyroe. [enenanpaBieHHOCTh CO3/1aHuUs
uHpopManMK B Mpoliecce MOJArOTOBKH pecypca HYXHO
OroBOpHTH 0000, HHGpOPMAIIKs, CO3MaHHAs KaK MOOOYHBIN
NPONYKT y4yéTa WM JPYruX MHpPOLEAYp, HE MOXET ObITh
MOJTHOLICHHBIM UH(pOpMaLIMOHHBIM pecypcom,
MOTPeOUTENbCKAs IIEHHOCTh TAKOH MH(DOPMAIUK HE BEJIMKA.



B mpemiaraemMomM omnpeneneHur HHGOPMAIIMOHHBIX
peCcypcoB B KayecTBE POJOBOIO TIOHSATUS BBICTyMAeT
nHpOpMANKs, a BHIOBOH XapaKTEPHUCTHKOW, BBIIEISIONICH
ompeiesieMOe  MOHSITHE W3 BCEr0  MHOrooOpasus
WHPOPMAIMOHHBIX O0BEKTOB, HAa3BaHBI MHCTPYMCHTAJIbHAS
GyHKUWSA, TpeAHa3HaYeHHe HH()OPMAIIMOHHOTO MPOAYKTa B
Ka4yecTBEe CpPEICTBAa IESITEIBHOCTH, €r0 IOTPeOUTEIbCKas
LEHHOCTh, T.€. BOCTPEOOBAHHOCTH B CTPYKTypax COLHMyMa
u/unu WHJIUBHUIOB. [ToTrpebuTensckas LIEHHOCTD
WHPOPMALIMOHHBIX PECYpCOB BBHITEKAET W3 OCHOBHOU
WHCTPYMEHTANbHONH (YHKIMH W TECHO CBSi3aHA C HX
LIEJIeBBIM TIPEHA3HAUYECHUEM.

[Monstne  «uHGOPMAIMOHHBIE  pPECYpChl»  —
HCXOMHOE IMOHATHE HH(POPMAIIMOHHOTO PECYPCOBEICHHMS.
OTO MOHATHE JIOKUTCS B OCHOBAHHUC BCETO MOHSITHHHOTO U
TEPMHUHOJIOTHUECKOTO  amlmapaTa  JaHHOTO  HAy4HOTO
HampaByieHus. Ha ero ocHoBe co3faroTcsi Apyrue TepMHUHbBI
U OT HEro OTTAJKUBAIOTCI TpU JNeHUHHPOBAHUU U
KJIaCCU(DUITUPOBAHUN PA3THYHBIX BHIOB MH()OPMAIIMOHHBIX
pecypcos. C 3TOM LEebI0 obmiee MOHSITHE
«HH()OPMAIOHHBIC PECYPChl» «PacKICHBAOT» Ha 0OoJee
YacTHBIC MOHATHSA. MBI PacCMOTPHM TOIBKO HECKOIBKO
9TUX YACTHBIX MOHSATHUH.

[MosiBieHre (PUKCHPOBAHHOTO 3HAKa IMOPOXKIAACT
IIOKyMeHT3, u OH CTaHOBUTCS BaKHEUIITM
uHpopMaMOHHBIM ~ pecypcoM.  Omuako,  JlokymeHT
YCIIOXKHSET WH()OPMAIMOHHBI TPOIecC U MOPOXKIACT
JIOKYMEHTaJbHYI0 KOMMYHHUKAIIMIO, T.€. JESITENHbHOCTH IO
MPOU3BOJICTBY U pacmpocTpaHeHuto [loxymenra. OmHo u3
YCIIOXKHEHUH WH(POPMAIIMOHHOTO TMPOIIeCcca CBA3aHO C TEM,
YTO TEHePh YESJIOBEKY MPUXOIUTCS M3BJICKATh HHPOPMALIUIO
U3 TOKYMEHTA, a OJJHOBPEMEHHO U3 WH(POPMAIIUU H3BJICKAThH
CMBICJIBI, U TOJILKO MOTOM HMX MOJKHO KCIOJIb30BaTh B TOH
uim  uHOM  nestenbHOcTH.  [losiBnenune — JlokymeHra
MoJIpa3eNsieT oomee MOHATHE «HH(OPMAIIMOHHEIA pecypc»
Ha J1Ba moHsATUS JlokymeHTHeli u HemgokyMeHTHBIN
pecypchl.

HenoxymeHTHbI pecypc c MOSIBJICHUEM
MMUCHMEHHOCTH HE MCYE3a€eT, OH CYIIECTBYET OJHOBPEMEHHO
C PHUCYHKOM, C HaHECEHHEM HacedeK, C HauepTaHHEeM
neporiudos u np. Ilocie Bo3HuKHOBeHHS JJOKyMeHTa poIb
Y 3HAYUMOCTh HEJTOKYMEHTHOTO pecypca yMeHbInaercs. Ho,
BCE-Takd, 3TOT HH(DOPMAIMOHHBIA pecypc OYCHb YacTo
ocTraeTcs Ba)KHBIM HHCTPYMEHTOM COIUAaIbLHOM
KOMMYHHKAITUH, B€Jb OH — IMPOIECCyallbHO TIEPBOPOJIEH:
CMBICTBI  (QOPMUPYIOTCS M 0003HAYAIOTCS CIIOBECHBIMU
3HaKaMHU B CO3HAHHH, MBICIIEHHO M BCIIyX MPOU3HOCATCS, U
JIUIIb TIOTOM MOTYT OBITh 3aKperyieHbl Ha MaTepUaaIbHOM
Hocurene. Tak, W B Hame BpeMs CYyIIECTBYIOT
MHOT000pa3HBIe dhopMBI COIMATTbHO-3HAYUMOTO
HHPOPMAIIMOHHOTO HEJOKYMEHTHOTO pecypca, 3TO0 —
HeopMaTbHOE yCTHOE OOIICHWE, KOHCYIBTAINH, JCKIIHH,

3 duxcupoBaHne HHPOPMALUH, CBSI3aHHOE C Pa3peLICHHEM MPOOIEeMBbI
COXpaHeHus] HHPOPMAIIH, CYUTAI0 CYIIHOCTHBIM MPH3HAKOM JIOKYMEHTA,
MOTOMY YTO 3[€Chb KpoeTcs mnpuyuHa TmosiBienus Jlokymenta. Cou
mo3unuy 51 o6ocHoBbBana B quckyccun ¢ 0. H. Cromspossim B 2011 1. —
Cwm. 38,39.

JMOKIIaABl W MHOTOE JIpyroe. 3HAUMTENbHAas YacTh
HEIOKYMEHTHBIX nH(pOPMAIMOHHBIX pecypcoB
MpEJCTaBlIcHa Ha WH(POPMAIMOHHOM pBIHKE B CEKTOpE
WHPOPMALIMOHHBIX YCIYT: KOHCYJNBTAIlMH TIO0 CO3TaHHUIO
MPOTPaMMHOTO oOecTiedeHns1, paboTe ¢ Oa3amMu TaHHBIX, IO
TEXHUYECKOMY OOCTY)XKMBaHUIO W PEMOHTY, YCIyTH TIO
00ydYeHHIo, MOATOTOBKE M IIEPEMOArOTOBKE IepCOHAa,
YCIyTH TI0 VIPABICHUIO CETSAMH, CeTeBOil 00paboTke
JAaHHBIX W TIepemade cooOmeHnid B ceTsx W Ap. B
HACTOsIIee BpeMs Iepenada WHQOPMAIMOHHOTO pecypca
MOJKET OCYIIECTBIITHCS MIPH HEMOCPEACTBEHHBIX KOHTaKTaxX
WIM TIpU TPSMON TPaHCISIIMU C TIOMOIIBIO TenedoHa,
cKaiina, pajuo Wid TEJIEBUJICHHUS.

Paznmenenne wHGMOPMAIMOHHBIX pPECypcOB  Ha
OTJeNBHBIE BHJBl Ha OJTOM He 3akaHuuBaercd. Ha
COBPEMEHHOM JTamne pa3BUTHA connyma u

nH(pOpMaMOHHOH c(hepbl MPOUCXOIUT pa3/IelIeHNE Ha!

1. pecypcel, NpeaHa3HAUCHHBIE [UIS HCIOJB30BaHUS B
po(heCCHOHATBHBIX cepax NesITeTHPHOCTH B Ka4eCTBE
0co00r0 MHCTPYMEHTA, TaKHe PEecypchl Aajnee MOryT

HOAPA3AEIATECS 10  OTpacisiM. HMH(POPMALHOHHBIE
pecypchl IS  MEIUIMHBI, CEIBCKOTO  XO3sCTBa,
uH(popMannOHHbIE pecypchl o0pazoBaHu,

HH(OPMAIMOHHBIC PECYPCHI YIPABICHHS U T. 1. U T. II.

2. pecypchbl, UMEIOUINe TYMaHHCTHYECKOE COJCpIKaHHUE H
TYMaHHUCTHYECKYIO eIb, npeHa3HaYeHHbIE
(dakTHyeckn sl BCeX TIPYII  MOTpeOuTenei, ux
YCJIOBHO Ha3bIBAIOT «HH(OPMALMOHHBIE PECYpPCHI-
00ILECTBEHHOE JIOCTOSIHUE>.

IlepBas Tpynma WHOOPMAMOHHBIX pPECypCOB
HEPEIKO TOTOBUTCS u HCIIONIBb3YETCs B
[IpeANPUHUMATEIbCKON cpezne, qame BCETO

pacmpocTpaHseTcss Ha IUIATHOM (KOMMEPYECKOM) OCHOBE.
Bropas rpynna MHQOPMALMOHHBIX PECYPCOB  MOXKET
OLITOBAaTh W BHE KOMMEPIIMH, W SIBIATBCS  YCIIOBHO
OeCIUlaTHBIM ~ PECypcoM, damle BCEro OTH  PECYPCHI
UCTIONB3YIOTCA NOTpeOUTENEM HE B LEIAX I0JTydYEeHHS
JI0X0/la, a B LEIIX J0Cyra, caMooOpa3OBaHUs WK
CaMOCOBEPIIEHCTBOBAHMS, & TAKKe JUIA 3alUTHl TPaB H
nocrouHcTBa Yesnoseka.

IIBa  Buma  WHGPOPMAILMOHHBIX
ONMCAHHBIX BBIINIE, HMEIOT pPasHbIE
XapaKTEPUCTUKK u CO3JIAKTCA
UCIIOBEAYIOIMMH  PA3HblE  COLMAJbHBIE IIEHHOCTH U
paGoTarolMi B Pa3HBIX  YCIOBHsX.  I[lomroroska
I'YMaHUCTHYECKUX HHQPOPMAIMOHHBIX DPECYPCOB HEPEIKO
OCYIIECTBIIACTCS  JIFOJBMH, BJIOXHOBJISEMBIMH — MIEAMH
MPOCBETHTENLCTBA, OOMIECTBEHHOTO 61ara U 00IIECTBEHHOM
MOJIB3BI, 3HAYMTENBbHAs YacTh 3TUX JIOJed paboTaer B
OIOJUKETHBIX  TOCYJApPCTBEHHBIX  YUPEKACHUAX, HEMAIO
JOJEH, TPOM3BOMAIIMX  WHPOPMALMOHHBIE  PECYPCHI,
BOCIIPHHMMAEMBIX KaK OOIIECTBEHHOE OJaro, TPYAUTCS B
OJIarOTBOPHUTENBHEIX W TPOCBETHTEIBHBIX OPTaHH3aIHsX.
st coszjaresneit HUH()OPMAIMOHHBIX pecypeos,
NpeIHa3HaYeHHbIX IS TPO(ECCHOHANBHOM JEATENEHOCTH,
Ha TMEpBOE MECTO BCE wYalle BBIIBUIAIOTCA IIEHHOCTH,
XapaKkTepHble Ui OusHeca. LIEHHOCTHOE Kpemo OSTHX

pecypcos,
MOTPEOUTENHCKIE
cyObeKTamu,
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WHIUBHUIOB CBS3aHO C pPa3BUTHEM WH(POPMALMOHHOTO
pBIHKA, KOTOPBIM CEroAHs TaKXKe Ha3bIBAIOT PBIHKOM
WH()OPMAIMOHHBIX MTPOXYKTOB M MH(POPMAIIMOHHBIX YCIYT.
PeiHounass ¢opma OTHOLIEHMH MEXIy CO3JaTelsIMHU
WHQOPMAIMOHHBIX  HPOJIYKTOB U TOTPEOHTENISIMU
NH(OPMAIMOHHBIX PECYPCOB CHOCOOCTBYET ITPEBPAIIECHHIO
uHbpoOpMaIMM B TOBAap, W OTH HHPOPMALHUOHHBIC
HPOAYKTHI/PECYPCHl MPEIOCTABIIIOTCS 32 OIPEACICHHYIO
LeHy. B ycnoBmsax peiHKa y HH(GOPMAIMH MOSBISIOTCS
CTOMMOCTHBIC IIOKa3aTeNnd, Mpu €€ NPOU3BOJACTBE U
pacIpocTpaHeHUH UCTIONB3YIOTCS MapKeTHHTOBBIE
TEXHOJIOTHH, PACCUUTHIBAIOTCS pa3Mephl MOTCHIHUAIBHOW U
MTOJTyYSHHOM MPHUOBIIH U T.II.

Peanuzanus — cnoxxHedmmii 1 BaKHEUILIMN BOIIpoC
moboro  peiHKa.  Paspaborumkm  MHPOPMAIMOHHBIX
MPOXYKTOB M TEPBOTO, M BTOPOTO BHAA YPE3BBIUANHO
00ECIIOKOCHBI COBITOM CBOEH TNPOAYKIMH, H MOTOMY
pa3paboTYMKK M MPOJAABIEI UCTIONB3YIOT JJIsI 0003HAUCHHUS
CO37]aBaeMOil MU MPOIYKIUH TEPMHUH «HH()OPMALMOHHBINA
pecype». Ilpu sToM ynop caenaH Ha noHsAtue «Pecypce»,
OOTOMY  9TO Uil HOTCHIHAIBHBIX  [OKyIaTenei/
morpeduTenei  mpeasaracéMbelii  yCIOBHO  OeCIIaTHBIN
MIPOAYKT WJIM TOBap, 00IaJaromuii pRIHOYHOMN LIEHOH, — 3TO
Oyayuuii pecypc ux aestenbHocTH. Camu MprOOpeTaTesid B
IpeyiaraeMoM TOBape WIIYyT CMBICHBI, BBIPAKCHHBIC
MOHSTHBIMH JUTSl HUX 3HAKaMH, T.€. OHH HIIyT/IPHOOPETAIOT
nHpopmanuio. VIMEHHO 3TO BaXXHO I HHUX, TOpaso
MEHblIE HMX HHTEpeCyeT TO, 4YTo IpoJaBaembie/
pacnpocTpaHsemMble HH(GOPMAIMOHHBIE pPECypChl  dalle
BCETO CYIIECTBYIOT B JIOKYMEHTHOH (opme. «CXBaThIBaTh»
CMBICITBI M3 «HEJOKyMEHTHBIX» PECYpPCOB ropaszo ObIcTpee,
4YeM U3BJIEKATh CMBICIBI U3 JOKYMEHTA, a Jalee, KOraa BCE-
Takd TNPUXOIUTCS HUMETh JIeN0 C JIOKyMEHTHBIMU
pecypcaMu, TO MOTPEOUTEINb MO-NIPEXHEMY AeTaeT yrop Ha
MOHSTHE «MH(OPMAIMOHHBIA pecypc», OHO Ooiiee TOYHO
OTpaXXaeT CMBICI HCKOMOTO MM 00BekTa. [loTpedurensckas
LEHHOCTh — OJHa M3 BAXHEHIINX XapaKTEPHCTHK
NH(GOPMAMOHHOTO pecypca, 3TO CBSI3aHO C TEM, dTO

nHQOpMALMOHHBI  pecypc  Bcerja  co3jaeTrcs WM
noabupaercs/oToupaercs IeJICHATPaBICHHO TUTS
OIpe/IeNIEHHOTO BUJIA NESTCIBHOCTH.

XapakTepucTHuku  MH(OPMALMOHHOTO  pecypca,

MPEAJIOKEHHBIE B BBILENPUBECHHON NEe(UHUIINN, MOTYT
HCIIONIb30BAThCS KaK OTrPaHUYMTENbHbIE IPU3HAKH, Ha
OCHOBE  KOTOPOTO  COBOKYIHOCTb  HMH(OPMAI[MOHHBIX
00BEKTOB MOXKHO Pa3AeisTh. Ha SIBJCHUS, IOAINAAAIOIINE
MOJ] ATO ONpeJieNieHne, KOTOphle U eCTh WH(pOpMalnOHHbIE
pecypchl;, W SIBIIEHHs, He IIOANAJAIONIMe I0Jl HEro,
MOCJIEIHNE  HEe  MOTYT  OTHOCUTBCS K  KJlaccy
«MH(QOPMAIMOHHBIE PECYPChl», TaK KaK HE COOTBETCTBYIOT
9KCTEHCHOHAILHBIM XapaKTepUCTUKaM 3TOTO
WHPOPMAIIMOHHOTO (PEHOMEHA, TaKUM o00pa3oM, OHH HE
MOryT OBITb BKIIOYEHHI M B  OOBEM  IOHATHS
«uH(OPMAIMOHHEIE pecypcbl». Kak yxe ObUIO CKa3aHO, BO
MHOTHX  CTPYKTypaX  COLMyMa,  HAaleJICHHBIX  Ha
MaTepHalbHOe WIM IyXOBHOE IPOU3BOACTBO, B KauecTBe
M0OOYHOTO TPOAYKTa BO3HUKACT pa3iHyHas WHGOpPMAIHS,
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HO 3T WH(OPMAIMOHHBIE MACCHBBHI (3TH JAHHBIE) MOTYT
NpPEeBPaTUThCS B MH(GOPMAIMOHHBIA PECypc TOJIBKO 4Yepes3
[eJICHANPABICHHBIC MMOUCKA CBOETO MOTPEOHTENsT U depes3
00513aTebHYI0 MPEAMPOJANKHYIO MK APYTYIO CIICIHATBHYIO
00paboTKy, Yyepe3 COo3/IaHuC MOTPEOUTEILCKOM IECHHOCTH.
Koneuno, muddepennmanus nHPOPMAIMOHHBIX
peCypcoB HE HCYEpPIIBIBACTCS TOJBKO MEPEUHCICHUE
JaHHBIX BUMOB. OYeHb BAXKHBIM TMPH3HAKOB CUUTAEM
JeeHre MHGOPMAMOHHBIX PECYPCOB Ha MEPBUYHBIC H
BTOPUYHBIC, B YACTHOCTH BO BTOPUYHbIC HH()OPMALIMOHHbIC
pecypcbl BXOJISAT Te, KOTOpBIE coJiepKar
oubmmorpaduyeckyro mHpOpManuio M MeragaHHsle. OO0
3TOM JIOCTATOYHO MOAPOOHO MBI yxxe nucanu (40,41).
Teopuss WMHGOPMALMOHHBIX PECYPCOB  TOJBKO
HauUHACT pa3BUBATHCA. Paccmotpenue TIOHSTHS
«uH(pOpMaIKs» KaK OCHOBaHHE JJIsl OTIpe/iesieHns] ()eHOMeHa
«MH(QOPMAIIMOHHBIE PECYpChl» W CO3/IaHHE CYIIHOCTHOM
neuHunuy MHGOPMAIMOHHBIX PECYpPCOB — 3TO HAYANO
11eJICHaIpaBIeHHON u OCO3HaHHOU paboThl o
(hopMupoBaHHIO Hay4YHO-TIOHATUHHOTO arnmapara
UH(POPMAIHOHHOTO pecypcoBeieHnsi. OUeHb MOKET OBITh,
YTO TMpOJENaHHasT HaMH paboTa BBI30BET AKTUBHYIO
KPUTHKY Y TpEACTaBUTENEH TPaJuIMOHHBIX MOAXOJOB K
U3YYCHUIO UH)OPMALIMOHHBIX PECYPCOB, 8 MOXKET OBITh 3TO
CTaHET HAYaJIOM CO3JaHHWsI HOBBIX HAyYHBIX KOHICHIHHA. B
JTH000M cilydae OYeHb XOUETCs, YTOOBI HAIIU PAa3MBIIILICHUS
U BBIBOIBI OYAWITH JKEIAHHUE 3aHUMAThCS TEOPETUUCCKUMHU
acrexTaMd MHGOPMAIMOHHONW HAYKH, M Mbl YBEPEHBI, 4TO
9TO0 OyAeT CIoCOOCTBOBATh PAa3BUTHIO HOBOTO HAyYHOIO
HaMpaBleHUs, MOJTyYUBINEro HasBanue «MHpopmannonHoe
pecypcoBeieHHe».
Crucok nuTeparypsl
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Prediction of Total Electron Content using
Nonlinear Autoregressive Models with
Exogenous Input Recurrent Neural Network

S. Kalita ¢, B. Chetia °. M.Devi® & A.K. Barbara ©

Absiract- The satellite navigation system needs the prediction
of the ionospheric information. It is crucial to select a
competent ionospheric model and predict the value of Total
Electron Content (TEC) data. Determining the TEC from dual-
frequency GPS observations has become important since it is
used by many researchers for different research areas. In this
paper, an attempt is made for predicting TEC parameter by
using Nonlinear Autoregressive models with eXogenous input
recurrent neural network. The work is based on TEC data
collected from the GPS receiver at Guwahati (26° 10' N,
91° 45'E).

l. [NTRODUCTION

otal Electron Content (TEC) of ionosphere
Tmeasured by GPS satellite is an important

parameter since it is used by many researcher
around the globe in different application areas. TEC is a
measure of the total number of electron per square
meter along the line of sight from the satellite to receiver
on ground where 1 TECU (TEC Unit) = 1x10'
electron/m?. TEC provides an overall description of the
ionosphere and used in many applications like satellite
navigation, time delay, relative positioning etc. The
variations and characteristics of TEC at low, high and
middle latitudes have been studied by a number of
research workers (Shim J. A., 2009, Bagiya et. al., 2009).
The time series analysis has been used for prediction in
the field of atmospheric study, market analysis,
earthquake prediction and so on (Kalita S, 2012, Devi M
et. al., 2001, Kothari et. al., 1997). In this paper, based
on time series analysis, we have developed and
analyzed a new ionospheric TEC prediction technique
using Nonlinear Autoregressive models with eXogenous
input recurrent neural network (NARX) to perform short-
term regional ionospheric TEC prediction. Thus, the
predicted TEC were compared with the TEC measured
by GPS located at Gauhati University to assess the
performance and feasibility of the forecasting model
built. For the experiment the GSV4004 receiver have
been utilized for collection of TEC in Gauhati University
Laboratory. The receiver can track up to 11 GPS signals
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Sankaradeva Viswavidyalaya, Assam, India.
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at the L1 frequency (1575.42 MHz) and the L2 frequency
(1227.6 MHz). It measures phase and amplitude (at 50-
Hz rate) for each satellite and computes TEC from
combined L1 and L2 carrier phase measurements which
also collects ionospheric Scintillation data.

[I.  DESCRIPTION OF MODELING AND
PREDICTION MECHANISM

The ionosphere is greatly affected by the solar
activities, the sunspot index and the solar radio flux
index can be regarded as the main independent
variables which impact the variation of the TEC, and
therefore for the experiment the 10 minute average data
of the TEC parameter is considered as the input to the
model. The slant TEC data are converted to the vertical
TEC (TEC,) using mapping function. Given a time series
X = {TEC,(), t = 1, ..., n}, where TEC,(t) is a value at
discrete time t and n is the number of data points in the
time series, we wish to predict the value TEC,(t + 1) at
timet + 1.

In the first step, the vertical TEC is transformed
to an equivalent volatility index using the following
formula:

V(t)=log (TEC,(t + 1)/TEC,(t))

Volatility is used to determine the abrupt local
changes in the TEC time series. Since the neural
networks do not provide accurate predictions for the
data that are not within the range of training data sets,
therefore, instead of the estimated TEC data, the
volatility TEC time series is considered as training data
instead of original VTEC data.

In the second step, the nonlinear autoregressive
network with exogenous inputs (NARX) prediction model
is constructed using the volatility series. The NARX is a
recurrent network (dynamic), with feedback connections
containing several layers of the network. The model is
based on the linear ARX model, which is basically used
in time-series modeling.

The defining equation for the NARX model is:

y)=fy®.yt=1)....y{t=d,)ut).ut-1)....ult—dy)

where u(t) and y(t) denotes the input and output
of the model at time t, the lags of the input and output of
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the system are represented by du and dy respectively
and f is a nonlinear function.

NARX networks are better for time series
prediction than conventional recurrent neural networks

because (a) Learning is more effective in NARX
networks than in other neural network and
(b) These networks converge much faster and

generalize better than other networks.

The state space representation of recurrent
NARX neural networks can be expressed as (O. M.
Mohamed Vall and R. Mhiri, 2008)

Zulk1)= {‘1’(“('6)),21- W), i = 1,}
k zi(k), i=23,..N

where the output y(k) = z(k) and z, i=1,2, ... N, are
state variables of recurrent neural network.

The NARX model for approximation of a
function f can be implemented in many ways, but the
simpler seems to be by using a feed forward neural
network with the embedded memory and a delayed
connection from the output of the second layer to input.

In this paper, an artificial neural network models
with two levels i.e. input layer, output layer are
considered for the general prediction equations. For
computing the next value of the time series TEC,(t+1)
using model, the past observation TECu(t), TECu(t-1),
..., TECu(t-d,) and the past outputs TECy(t), TECy(t-1),
..., TECy(t-d,) as inputs, may be written in the form:

TEC,(t+1)=¢ {Wbo + Xh=1 Who &n (Who +
[=0duwih7ECut— i+/=0aywjh7ECy(t—/))

For learning, a dynamic back-propagation
algorithm is required to compute the gradients, which is
more computationally intensive than static back-
propagation and takes more time.

In this research work, Marquardt optimization
(Martin T et. al., 1994) was modified for network training
function to include the regularization technique. It
reduces the squared errors and the weights and, then
determines the correct combination so as to construct a
network which generalizes well which is called Bayesian
regularization. In function approximation problems, for
networks that contain a few hundred weights, the
Marquardt algorithm provides the fastest convergence,
since this advantage is noticeable if very accurate
prediction is required.

In the third step, the output volatility predicted
by the NRAX model is converted for comparison with the
original data using.

TEC,(t + 1) = exp(V()) .TEC,(})

[1I.  EXPERIMENTAL RESULTS

The ionospheric TEC data for the year 2011 to
2012 was considered for analysis and for each day the
10 minute average TEC data have been utilized for
modeling and prediction. The network is trained
according to the seasonal variation of the ionospheric
TEC values. For each month the first ten quietest days
are considered for modeling and the next day is
considered for checking the validity of the prediction.
The prediction of TEC data on 14 Sep 2011 and 20
March 2012 are presented in figure 1 (a) and (b)
respectively.

TECU

© 2017 Global Journa Is Inc. (US)
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Figure 1(a, b): Comparison of the predicted TEC values by the model and the observed TEC values at Guwahati for

Table 1: Precision statistics of the TEC predicted by

models (8 =predicted value-observed value)

. 1TECU< =

Forecast time d<=1TECU < —2TECU
24 Hours 84% 22%
48 Hours 53% 29%
72 Hours 37% 33%

In Table 1, the statistical deviations between the
predicted TEC by model and the observed TEC at
Guwahati for 24 Hours, 48 Hours and 72 Hours
respectively, are listed. The accuracy of prediction for
the 24 Hours is remarkably very good than that of
prediction for 48 Hours and 72 Hours.The results
indicate that the model produces very well prediction of
TEC over time and have good performance. From the
experiment it is also observed that the performance of
prediction of short term TEC values is better than long
term prediction.

IV. CONCLUSION

In this research, a new technique for the
ionospheric  TEC prediction based on time series
analysis theory and technology has been developed
and analyzed. From the experiments it is observed that
the NRAX model can be used for TEC prediction. The
Predicted TEC by the developed model is then
compared with the TEC measured by GPS Gauhali
University station to assess the performance of the
model. Preliminary results show that NRAX model could
well describe the variation trend of the ionospheric TEC
and has a good short-term performance of the
ionospheric TEC prediction. The prediction model can
be made more efficient if certain other parameters like
kp, Rz, fof2 data on the inputs and targets are
performed. Further study will necessary.

—

(a) 14 Sep 2012 and (b) 20 March 2012
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Some NP-Hard Problems for the Simultaneous
Coprimeness of Values of Linear Polynomials

Starchak M.R %, Kosovskii N.K ° & Kosovskaya T.M.?

Abstract- The algorithmic-time complexity of some problems
connected with linear polynomials and coprimeness relation
on natural numbers is under consideration in the paper.

We regard two easily stated problems. The first one
is on the consistency in natural numbers from the interval of a
linear coprimeness system. This problem is proved to be NP-
complete. The second one is on the consistency in natural
numbers of a linear coprimeness and discoprimeness system
for polynomials with not greater than one non-zero coefficient.
This problem is proved to be NP-hard.

Then the complexity of some existential theories of
natural numbers with coprimeness is considered. These
theories are in some sense intermediate between the
existential Presburger arithmetic and the existential Presburger
arithmetic with divisibility. In the form of corollaries from the
theorems of the second section we prove NP-hardness of the
decision problem for the existential theories of natural
numbers for coprimeness with addition and coprimeness with
successor function. In the conclusion section we give some
remarks on the NP membership of the latter problem.
Keywords: NP,  NP-completeness,  NP-hardness,
coprimeness of values of linear polynomials,
simultaneous divisibility of linear polynomials, existential
theories with coprimeness.

I. INTRODUCTION

he proof of NP-hardness of a certain
Tcomputational problem gives us rather strong

assurance of the absence of any polynomial-time
algorithm for this problem. Hence, the existence of such
proof gives us not only theoretical but also an important
practical result for a working programmer. On the other
hand, number-theoretical relations like divisibility or
coprimeness of integers provides us one of the most
natural languages for stating computational problems.
We thus come to the study of the algorithmic-time
complexity of the decision problems for various
subclasses of arithmetic which are sometimes referred
as weak arithmetics (see [16]). These reasons motivate
the appearance of this paper.

The problem of integer linear programming (ILP)
is well-known and one of the first to be proved NP-
complete (see, [2] and [6], problem MP1). It can be
regarded as a problem of consistency in non- negative
integers of a system of linear equations with integer
coefficients. In the sense of the weak arithmetics
complexity this result can be interpreted as the NP-

Author a o p: St. Petersburg State University, St. Petersburg.
e-mails: mikhstark@gmail.com, kosov@nk1022.spb.edu
kosovtm@gmail.com

completeness of the decision problem for the existential
Presburger Arithmetic 3Th(N;+,=,0,1) (abbreviated as
3PA). The decidability of Presburger Arithmetic is a
classical result [15] and the complexity of its subclasses
is studied rather extensively. For example, the paper [7]
completes the classification of the time-complexity
results corresponding fixed number of quantifier
alternations and fixed maximum number of variables in
each quantifier group. The lowest level of this sub-
problem hierarchy is just the famous H.W.Lenstra Jr.
theorem [13] on the polynomial algorithm for ILP with a
fixed number of variables. As was shown in [5] this
result provides us with polynomial algorithms for various
practical graph problems when we fix the value of some
natural parameter of a given graph. In other words, there
was proved the fixed-parameter tractability of these
problems by rewriting each one as an instance of ILP. In
this paper, we wil prove NP-hardness of some
problems from the extensions of IPA.

The time-complexity of IPA extended with the
divisibility relation Xx|y< 3z(y=x-z) was studied in
[12, 14]. For this problem we will use the abbreviation
3APAD. In non-deterministic polynomial time the problem
is reducible to the consistency in non-negative integers
of a system of linear divisibilities of the form

_/i{(a,o+a,1><1+---+a,n>q1Ih,o+h,1><1+---+h,nxn)- (1)

L.Lipshitz in [14] proved that this problem is NP-
complete for every fixed number of divisibilities m=5,
whereas the general problem, as was shown in [12] by
A.Lechner, J.Ouaknine and J.Worrell, is in NEXPTIME.
The exact complexity of IPAD remains an open
problem, and the answer is of considerable interest as it
will effect on the related problems of formal verification
(see, for example, [3,11]). Some NP-complete problems
with an arbitrary number of divisibilities but with
restrictions on the values of the coefficients of linear
polynomials are presented in [10].

One of the possible approaches to solve this
problem is to establish complexity of some intermediate
theories, that is, simultaneously extensions of 3PA and
subclasses of 3IPAD. This question has not been
studied apparently because of the common belief that
APAD is in NP citing the paper [14]. This inaccuracy was
firstly pointed at by the authors of [12]. For example, the
paper [4] which considers existentially definable subsets
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of IPAD has the following sentences: “In [5] the
algorithm of [4] is made into decision procedure of class
NP: hence each subdivisibility set is in the class NP. [...]
Here we focus on other structural properties of these
sets [...]". In [8, 9] it was proved NP-completeness for
some kinds of systems of linear congruences =,
incongruences # and dis-equations #, supplemented in
some cases with geometric interpretations.

The object of consideration of this paper is the
complexity of linear systems with coprimeness relation
of the form

m

1}(&,0 +a,%+..+a,% Lh +h x +..+h x). ()

Here we use the notation x L y«< GCD(X,y) =1, where
GCD(x,y) is the greatest common divisor of non-
negative integers X andy, assuming —(0L0). The

problem of consistency of the linear system (2) will be
denoted as SIMULTANEOUS COPRIMENESS OF
LINEAR POLYNOMIALS (LLP). We will state the NP-
completeness of a series of LLP problems with the
values of the variables taken from an interval of non-
negative integers. The relation xe[a,b] is existentially

definable using equality predicate. As a corollary, we get
NP-hardness of the decision problems for existential
theories of natural numbers with addition, equality and
coprimeness relation and also its restriction to the theory
without equality. It is not known whether the equality
predicate X = yis definable even in universal theory. It
was only proved in [17] (see also the survey [16]) that
the definability of equality within arithmetic with addition
and coprimeness is equivalent to the truth of the
number-theoretic Erddés-Woods conjecture.

We will further prove NP-hardness of a system
of linear coprimeness and discoprimeness for linear
polynomials with not greater than one non-zero
coefficient in each polynomial. Formally, this system has

form

A LGEAA(LE Lo (), O

where x=(x,, ..., X, )and each linear polynomial fi(x),9:(x)
has the form a,;,+a; X;for some je[Ln]. From this
result we can derive NP-hardness of the decision
problem for the existential theory of natural numbers for
the successor function  Sy—x+1 with coprimeness
relation 3Th(N;S, L).

Note that all thus defined problems on
simultaneous coprimeness of values of linear
polynomials can be rewritten in a form of a system of
divisibilities of values of linear polynomials. One has to
introduce new variables to use the following formulas:

x1ly<s u(xX|uay|l+u)

4
—(XLy)<Iv(2+V|XA2+V]Y). “

We therefore can conclude that each NP-hard problem
mentioned above is in NEXPTIME complexity class. The
simple definition of coprimeness in terms of divisibilities
suggests that 3Th(N;S,1) can be proved to be in the
class NP using the complexity analysis of the 3IPAD
decision problem from [12]. This possibility is discussed
in some concluding remarks after the 3Th(N;S, L) NP-
hardness proof.

[I. Two NP-HARD PROBLEMS FOR THE
SIMULTANEOUS COPRIMENESS OF VALUES
OF LINEAR POLYNOMIALS

By natural numbers we will further assume non-
negative integers N= {0, 1, 2 ...}. As it was defined in
the introduction, the relation x L y on natural numbers is

true iff the greatest common divisor of x and y equals
thus we have —(0 L Q) and that for every xe the

formula x L1 is true. We can now define a series of
problems, depending on the parameter k e .

Simultaneous  Coprimeness of values of Linear

Polynomials in the interval [k, k+1] (LLP[k, k+1]).

INPUT: A set of m pairs of (n+1)-dimensional vectors
(@0ail,...,ain).( by, b,y,..., b,))With natural entries for
ie[L,m].

QUESTION: Is the linear system

Al(a,o+a,1x1+---+a,nxn Lho+h X +..+0 %)
consistent in natural numbers from the interval [k, k+1]7?
Let 10-3LP[k, k+1] be a subproblem of LLP[k,
k-+1] in which each pair of coprime linear polynomials
contains one with exactly three non-zero coefficients
and the other is a natural number.

Theorem 1. For every ke the problem 10-3LP[k,

k-+1] is NP-complete.

Proof. That the problem is in the class NP is obvious
because every variable takes it values from the given
interval of natural numbers.

To prove NP-hardness of 10-3LP[k, k+1] we
will construct a polynomial reduction of ONE-IN-THREE
3SAT from [6] to our problem. The truth of exactly one
literal in every clause can be expressed via expression

3K(BK+2) L X, +X,+X 5. (5)
Logical constants true and false are encoded
respectively by numbers k+1 and k. Every negated
literal —x is substituted in the corresponding expression
by a new variable x’ and we add to the system three new
expressions
3Kk(3k+2) L x+x'+u

3k(3k+2) L x+x'+Vv
3k(3k+2) Lu+v+w,

6)



which are simultaneously satisfiable only in the case
u=v=k and w=k+1. As the reduction is obviously
polynomial, this completes the proof. ]

Corollary 1 from the Theorem 1. For every ke  the
problem LLP[k, k+1] is NP-complete.

Let us now consider one related problem that is
an extension of the previous one by the discoprimeness
predicate. More formally, this problem is defined as
follows.

Simultaneous Coprimeness and Discoprimeness of
values of Linear Polynomials(L& Dis_{LP)

INPUT: Two sets of (m,+ m,) pairs of (n+1)-dimensional
vectors: {((aioai, 1,--,ain),(bjo, b1,..., b)) Hor i e[L,m]
and {((a0a;, 1, - ain),(bp, b ;,..., b)) Horj €[, m] with
natural entries.

QUESTION: Is the system

m
1}(&,0+a,1><1+---+a,n><n Lho+h % +..+h %) A

m
Alﬁ(aj,o +a X%+ ta X Lb  +b X+ +b X))
=

consistent in natural numbers?

Let 1&Disl1-1LP be a subproblem of
18&DisLLP such that each linear polynomial has not
greater than one non-zero coefficient and every
coefficient and constant term is represented in unary.

Theorem 2. The problem L&DisL1-1LP is NP-hard.

Proof. To prove the NP-hardness of the problem, we will
construct a polynomial reduction of a special case of
SIMULTANEOUS INCONGRUENCES problem which is
named “anti-Chinese remainder theorem” in [1]. It could
be seen from the NP-completeness proof in [1], that
every modulus in a system is square-free and its value is
bounded polynomially in the number of the
incongruences. This follows from the fact that in the
polynomial reduction from 3SAT to SI, there were
generated first n primes for every propositional variable
from the instance of 3SAT and every modulus of the
corresponding Sl instance did not exceed p,0,.1Ps.o-
Thus the proof from [1] implicitly gives us the NP-
completeness of the following problem.

Simultaneous Incongruences (Sl) (Implicit in [1, Theorem
5.5.7]

INPUT: A set of ordered pairs (a; p,) of positive integers,
represented in unary, with g < and for every i e[1,m]

the moduli b; are square-free.
QUESTION: Is there an
Ax#a(modb) ?
i=1

Every incongruence x#a(modh) can be
equivalently rewritten as a dis-divisibility: —(b | x—g) or

integer X such that

—(b | x+ (b —a)). As every b, is square-free or, in other

K -~ . . .
Words,q :H P, for distinct primes p;, by introducing
j=1
new variables u;, we can represent every dis-divisibility
by the formula —(u, Lh)Au Lx+(h—g). Thus, for
every Sl instance we have constructed the instance of
1&DisLLP of the form

m

A(ui J-X+(q_ai))/\A_‘(ui J—h) (7)
i=1 i=1

As this construction takes not greater than
polynomial number of steps of a Turing machine, the
problem L&DisLLP is NP-hard. [
Corollary 1 from the Theorem 2. The problem L&DisLLP
is NP-hard.

Note that in fact we have proved a stronger
theorem as every coefficient in the constructed system
(7) equals to one. This provides us with one subclass of
ATh(N;S,1) formulas with NP-hard decision problem.
We will state some corollaries from these two theorems,
concerning complexity of decision problems for
existential theories in the following section.

[1I. SOME COROLLARIES ON THE TIME-
COMPLEXITY OF THE DECISION PROBLEMS
FOR EXISTENTIAL THEORIES WITH
COPRIMENESS RELATION

The problems LLP[k, k+1] and L&DisLLP can
be interpreted as problems of validity in natural numbers
for some classes of existentially closed formulas of the
first-order language for coprimeness with addition or
with successor function. We should only take care of the
length of each formula that corresponds to an instance
of LLP[k, k+1] or L&DisLLP. Let us first prove some
lemmas on the definability of certain predicates in the
theories with coprimeness.

Lemma 1. The relations X=0 and X=1 on natural
numbers are existentially definable by successor
Sx=x+1 and the coprimeness relation X L y.

Proof. These definitions are: x=1<xlx and
X=0<1+x L1+ X ]
Lemma 2. The unary relation x=a and the binary
relation x=ga.y=y+y...+y for every natural number a

A
atimes

is existentially definable by addition function, equality
and coprimeness relation. The length of the definition is

bounded polynomially on the length of the binary
representation of the numbera.

Proof. Let n=|log(a) |. As the relation x,=1 is definable,
we can define x,=2, x,=4, x;=8... x,=2" by the formulas
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. n
X=X.;+x;, and finally x:ziiogi.&,where AR

corresponds to the binary representation of the natural
number a. The relation X=ayy can be defined
analogously by taking X,=X. u
Corollary 2 from the Theorem 1. Every instance of LLP[k,
k-+1] can be rewritten in polynomial time as a formula of
ITh(N;+,=,1).

Proof. Indeed, we only have to supplement the

conjunction /m\fi (X) L g (X) from the instance of LLPIk,

i=1
k+1]  with  the

AKSX AX <k+1). The predicate x<y is definable
i=1

by the formula with equality: Ju(x+u=y). From Lemma
2 it follows that every linear term f (X) and g (X) can

be defined by a formula of polynomial size on the length
of the binary representation of the integer coefficients.
Thus, introducing n new variables we construct in
polynomial time a formula from 3Th(N;+,=,1) which is
true iff the given instance LLP[k, k+1] is solvable. u

We thus have a series of NP-complete sub-
problems of the decision problem of 3Th(N;+,=,1) and
NP-hardness of the general decision problem of this
theory.

As it is not known whether the relation of
equality is definable by addition and coprimeness, we
have to independently consider the theory without
equality. Let us define the problem LLP as the problem
of consistency in natural numbers of a system of
coprime values of linear polynomials. That is, unlike
LLP[k, k+1], this problem does not have any restriction
on the values of the variables. As the formulation of LLP
is very similar to the one of LLP[k, k+1], we do not give
it explicitly. The pairs of coprime polynomials in the
proof given below will provide us with the NP-hardness
proof for the decision problem of the corresponding
theory without equality.

Corollary 3 from the Theorem 1. The problem LLP is NP-
hard.

Proof. Consider the formulas from the proof of Theorem
1in the case of k=0. The system has form:

system of inequalities

AOL X +X%,+X%5 (8)
i=1

For every natural number, we have
0L x< x=1, therefore the restriction on the variables
x €[0,1] is necessary satisfied. NP-hardness of LLP is
proved by restriction to the NP-complete problem of the
consistency in natural numbers of a system of the
form (8). u

As the relation X=0 is definable by Lemma 1 in
the theory 3Th(N;+,L1), and the coefficients of linear

© 2017 Global Journa Is Inc. (US)

polynomials from (8) all equal one, we immediately get
the following corollary.

Corollary 4 from the Theorem 1. The decision problem
of the theory 3Th(N;+,L) is NP-hard.

Note that we use in this corollary that the
problem LLP remains NP-complete even in the case of
the unary representation of the coefficients of
polynomials in a system from its instance. Let us now
consider formulas of the theory 3Th(N;S,1) with the
successor function Sy=x+1 in place of addition. The
formula (7) provides us with the following

Corollary 2 from the Theorem 2. The decision problem of
the theory 3Th(N;S, 1) is NP-hard.

Proof. To prove NP-hardness we can continue the
polynomial reduction presented in the proof of Theorem
2. The relation X=1 is definable in the considered theory,
and therefore the unary relation —(XLa)yis also definable
for every positive integer a. As every natural number
from the formula (7) is represented in unary, each
polynomial a+x can be rewritten in the form S5, Sx By
Saties
taking existential closure of every formula of the form (7)
we define some formula from 3Th(N;S,1). This
concludes the polynomial reduction of Sl to the decision
problem of 3Th(N; S, ).

A natural question is whether the decision
problems considered above are in fact NP-complete. As
every formula of these theories can be rewritten as a
IPAD formula, one can go through the complexity
analysis of the 3PAD decision procedure from [12] for
some restricted class of formulas. In conclusion, we will
give some remarks corresponding NP membership of
the decision problem for 3Th(N;S, L) formulas. u

IV. CONCLUSION

Two easily formulated number-theoretic
problems for coprimeness relation on natural numbers
were defined in the first section. The problem of
consistency of a coprimeness system of the form (2)
was shown NP-complete on every interval [k, k+1] of
natural numbers. The related problem of consistency in
natural numbers of a coprimeness and discoprimeness
system of the form (3) was proved NP-hard when the
linear polynomials have not greater than one non-zero
coefficient.

We then derive some corollaries from these two
theorems. There was established NP-hardness of the
existential theories of natural numbers for coprimeness
with addition 3Th(N;+,1) and for coprimeness with
successor function 3ITh(N;S,L). These problems
naturally arise in such fields of computer science as
formal verification or cryptography.

It could be an interesting problem i to determine
whether if 3Th(N;S, L) is in NP and the same question in



the case of every term from this theory of the form
SS...Sx written on the tape of a Turing machine as the
222,
atimes

string a+x for the integer a represented in binary.
Introducing new variables u; and v; while rewriting every
coprimeness formula in the form of divisibility formula
using the formulas (4), we get a 3PAD instance of rather
convenient for the subsequent complexity analysis form.
Every linear polynomial has form a+x, and the formula is
already increasing (in the sense of [12]) with respect to
the total ordering
0<v .2V, <x <. 28X Sy <.y, on the

variables. An attempt to apply the 3IPAD decision
procedure from [12] on such restricted class of
divisibility formulas to get an NP upper bound could be
the subject of the subsequent research.
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Intrusion Detection System based on Ant
Colony System

H. Fathima® & Dr. A.Syed Musthafa’

Abstract- Challenge of designing and building of the current
Network Intrusion Detection System not only improves the
ability for discriminating the improper internet behaviors, but
also considers the plenty of computer resources which will be
cost during the analysis of the network packets and behaviors.
During the establishment of a fast intrusion detection system,
the major purpose of the research is to intensify the data
handling capacity when the network management system
faces the mass network behavior. In the research, the modules
stored in the network packets of the intrusion detection system
are analyzed, and then the network flow data by applying the
clustering algorithm based on the ant colony system is
classified. Finally, a kind of algorithm which can remove
repetitive computation is designed so that the flow can
accelerated and the velocity can be distinguished.
Experimental results show that the proposed fast clustering
algorithm can significantly reduce the original computation
time while sacrificing or promoting a very small accuracy, and
then the computation speed of the intrusion detection system
can be accelerated.

Keywords: intrusion  detection

algorithm, ant colony system.

system,  clustering

I. INTRODUCTION

wing to the network attack and the improper
behavior, the loss of the internet work

environment is up to 140 million dollars in 2004.
Although the loss has descended into 130 million dollars
in 2005, these problems still caused great damage to
the internet work performance. When the network
bandwidth and flow is substantially developing,
analyzing the network behavior and finding out the
improper/attacking behaviors by the Intrusion Detection
System [2-4] have been becoming very difficult and
important. From the network safety perspective, the
research is discussed, and then finds out the improper
network behavior and illegal network attack by analyzing
the network flow and user’s network behavior. Finally,
the improper net is managed and controlled. From the
data mining perspective, Intrusion Detection System is
discussed. The major challenge of the research is to
rapidly and real-time identify the normal and abnormal
network behavioral characteristics. The major two goals
are the necessary computation resources and the

Author o Teacher, Department of Computer Science, K.S.Rangasamy
Matriculation & HSS, K.S.R.Kalvi Nagar, Thokkavadi (P.O), Namakkal-
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Author o: Assistant Professor, Department of Information Technology,
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accuracy distinguished by the network behavior.
According to the detection method, the system design is
classified [4-5] as follows:

a) Misuse Detection System

The research is to collect the known attacking
signatures from the network flow, and then establish a
database to store these signatures. These signatures in
the monitoring network are compared. If those
signatures are similar to the attacking signatures or the
same network behavior, it can judge that it belongs to
an improper network behavior. The major advantage of
the system is to improve the high accurate resolution.
The system cannot rapidly and effectively find out the
new-type intrusion behavior for it cannot real-time
update the attack signature style.

b) Anomaly Detection System

The research is usually to find out the normal
network behavior style signature and then establish a
normal network behavior model. If the flow is different to
the normal behavior style collected from the system in
the monitoring network, it will be judged as the
improper/attack behavior. The research [3-5] shows that
the major advantage of the system can fast find the new
type intrusion behavior. The disadvantage of the system
is that its precision is not so insufficient that much
inaccurate warning information can be produced. C.
Hybrid Detection System The system is to achieve more
accurate intrusion behavior judgment by combining the
signatures of the improper detection system with the
signatures of the anomaly detection system, or
integrating multifarious detection strategies. Many
machine learning and data mining technology have
been widely applied to the system, and then the
accuracy of the system can be improved. Although the
system occupies the merits of the above all systems,
but its demerits are that it needs to cost many
computation resources when it conducts different kinds
of the detection procedures and the judging procedures
with the use of the machine learning. The major purpose
of the research is to reduce the necessary computation
time in the intrusion detection system when the network
behavior does not affect the judgment of the module’s
accuracy. It has its real time in the face of the more
scaled flow information. Firstly, the research will design
a fast algorithm for it can shorten the computation time
which is spent in analyzing and judging the modules,
and then improve the system’s performance. In addition,
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it completes a high-performance intrusion detection
system. The system not only tests all developed
algorithms, but also is applied in the real network
management system. In Chapter two (the related
researches), the related researches and design
frameworks about the intrusion detection system are
introduced, and then the intrusion detection system
based on the ant colony optimization is discussed. In
Chapter three (fast ant colony clustering algorithm), the
conception of the designed fast clustering algorithm and
the design details of the method are introduced. In
Chapter four, the system design illustrates the network
environment applied in the established intrusion
detection system and its practical design. In Chapter
five, the experimental results introduce the experimental
results and the related analysis. In Chapter six, it
includes the conclusion and the future research fields.

c) Intrusion Detection Systemn

The present intrusion detection system research
not only considers the accuracy judged by the network
behavior, but also its extensibility in the face of the mass
network flow data. Figure1 designs the framework [2] for
an intrusion detection system. The framework is divided
into the above several basic modules and an Audit
Database, Monitored Entity module is in charge of
determining the necessary monitoring network behavior;
Audit Collection module is in charge of collecting the
data from the host or network, its data is used for
Analysis and Detection module; Audit DB is in charge of
storing the mass collected data. Analysis and Detection
is the core of the system. The intrusion detection system
judges whether the network flow is normal or improper
behavior in the module with users’ designed algorithm.
The part of the research, as previously stated, can be
divided into improper detection system, anomaly
detection system and hybrid system. Configuration Data
module is in charge of setting up the corresponding
strategies for the normal or improper flow and other
related setup program. Reference Data module stores
the relevant data related to the intrusion detection, and it
can be used as the foundation for Analysis and
Detection module makes the judgment. Active/
Processing Data module is in charge of storing the
routine data. Alarm module is in charge of the intrusion
detection warning information in the output system, and
then transmits the related information to Entity Security
Authority and Monitored Entity modules. Entity Security
Authority module is in charge of authenticating whether
the network behavior is normal, and then transmits the
information to Monitored Entity modules. A more
effective intrusion detection system can make the
webmaster manage the anomaly behavior of the
network. These applications include: packet retrieval
and filter; packet discrimination; signature comparison
and other researches [7-15]. Many researches analyzes
and discriminates the network flow information with the
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high-efficient hardware framework for analyzing the
signatures of the packet content is very time consuming
and expensive. Improving the algorithm performance is
another method to improve this kind of systems. For
example, According to the style comparison algorithm, it
develops into a fast comparison packet signature
method. As to the information retrieval technology, data
mining technology and heuristic algorithm, the mass
data analysis has remarkable progress and
achievements in recent years. Partial researches begin
to import the above technologies into the intrusion
detection system research, and then it can design a
more effective intrusion detection system. It improves
the judging precision to the packet, as well as intensifies
the computing performance.

The intrusion detection system should analyze
mass information in  the large-scale network
environment. The first bottleneck can be happened in
the data compilation, supervisory and related modules.
Partial network flow can increase the computing
resources as well as the storage space without being
real-time analyzed. The research [6] can solve this kind
of problems by the sampling method. Analysis and
Detection module is another link which would affect the
resolution and performance of the intrusion detection
system for many current methods could not effectively
influence mass data. Considering the system’s
performance and the real-time problems, it uses the
machine learning method and trains the classifiers with
the existing data. The topic of many researches in recent
years is to speed up the network behavior discrimination
with the previously established classifiers while it
conducts the system. The intrusion detection system
based on the machine learning cannot effectively and
real-time train the classifiers again for the traditional
machine learning method would consume much
computation time and need oversize internal memory.
The intrusion detection system’s achieved effects are
subject to a large limitation for it cannot dynamically
update the classifiers. B. Ant Colony Optimization
applied in the Intrusion Detection System The
performance of the traditional regulation judgment or the
discrimination method based on the statistics is
insufficient in the face of the mass network flow data. It
solves these problems with the use of heuristic
algorithm [4]. Many achievements have proved its
feasibility and effectiveness. Many researches attempt to
use it as the judging algorithm of the intrusion detection
system for the effect of the heuristic algorithm based on
the ant behavior is remarkable. These researches can
be divided into two kinds: ant-based clustering
algorithm (ACA) [16-17] introduced by Deneubourg and
ant colony optimization (ACO) [18-19] introduced by
Dorigo.

1. Randomly create initial solutions
2. While the termination criterion is not met
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The basic conception of ACA mainly uses ants
randomly move in the specific range. It classifies the
objects in terms of the object’s picking-up and dropping
methods. Unlike ACA, ACO is regarded as a kind of the
artificial ant algorithm, but its major conception is
derived from the real ant’s foraging behavior model.
There are three major procedures: establishing the
separation procedure, the pheromone updating
procedure and the alternative procedure zone to search.
In the research [20-21], Tsang and Kwong uses the ant
colony clustering algorithm based on ACA to establish
the intrusion detection system, it is called ant colony
clustering model (ACAM). In their researches, it
measures the clustering results by adding the regional
entropy and average similarity methods. Tsang and
Kwong use the tournament selection method to add
ACA's searching range, except for improving the
probability computation method in which the ant picks
up and drops the data in each node. In the KDD99 data
test, the achieved results in ACAM are superior to k-
means, SOM, ACA and other algorithms. In the research
[22], Ramos and Abraham use the technologies in the
intrusion detection system are as follows: linear genetic
programming, decision trees and support vector
machine. In the research, Ramos and Abraham
introduce my modules and links in the intrusion
detection system. It illustrates that it can use principal
component analysis (PCA) or genetic algorithm to help
ACA reduce the number of the data signatures and then
speed up its computing time. In the research [23-24],
Banerjee develops an intrusion detection mechanism
based on ACO algorithm, and then applies it in the
sensor network environment; it is called the intrusion
detection based on emotional ants (IDEAS). Using the
IDEAS to alter ACO mechanism and join into emotional
ant and emotion template for exchanging information,
and then detect anomaly place to find out the improper
behavior in the sensor network. In the research [25],
Gao etl uses ACO to integrate the support vector

technology and then improve the intrusion detection
system’s performance.

[I.  FAST ANT CoLONY CLUSTERING
ALGORITHM

Conception From the previous research [26-27],
we find that most searching procedure in the heuristic
algorithm has repetitive computations in the procedure
of solving many complex problems for the partial
segment solution have achieved to the optimal or final
states before the searching procedures finished. The
time for the partial solving segments reach to the final
result is successively different. The early segment
solution of reaching the final result can become the
repetitive computation in the subsequent searching
procedure. If it can find out and remove these repetitive
computations in the searching procedure, it is
unnecessary for us to calculate the repetitive contents
again. In the situation, the whole searching computation
time can be largely reduced. The research deigns a fast
ant colony clustering algorithm with the use of the
conception, it Is called Fast Ant Colony System; FACS.
The algorithm can make the intrusion detection system
have the performance in the face of the mass flow data
by reducing the necessary calculated quantity and
maintaining the solution quality. B. Method Design
Figure 2 llustrates that the research judges the
clustering algorithm of the modules with the use of the
packet. The algorithm is to reduce the computation time
on the basis of Ant Colony System and pattern reduction
algorithm. Firstly, FACS randomly produces the initial
solution, and then initializes pheromone form. Similar to
the traditional ACS clustering algorithm, it passes each
input data x (network flow data) in the searching
procedure of each ant. Data x must be compared with
centroid (ij ¢ ) in all clusters. It conducts x the clustering
affiliation, k represents the species quantity of the flow.
We can put these data into their affiliated classifications
by calculating the distance from each data to centroid.
When each flow data is judged and put in its affiliating
clusters by the algorithm, FACS will conduct the regional
updating to the passes routes, and then move the ant to
the next data node. When the ant goes through all
nodes, FACS will conduct all regional updating. Detect
and compress proceeds before the finish of each round.
Detect procedure in the FACS is in charge of judging the
input data, and later it can repeat the computational
data. The current used method is used to make x data
node in all ants affiliate to the same clustering, and then
it judges the x data node as the repetitively
computational data node. It removes and compresses
the current analyzed datasets. In the successive FACS
iterative procedure, the compressed data node will be
avoided by the FACS's computation procedure. Many
methods can reduce the repetitively computational
procedures, such as the distance from x to centroid, the
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clustering group in the affiliating points, the regional and
the whole regional updating. Therefore, the procedure
can reduce much computation time. We firstly establish
an intrusion detection system as the developed
algorithm which tests the research in the practical part of
the system. The following chapter introduces the
system's design and practice, and further illustrates the
design conception and method used in the packet
judging modules. C. Network Environment The network
topology framework in the research is as the figure 3
shown, the regional network and the internetwork
connect the router or network switch. All input or output
network flow will pass through the network equipment
(router or network switch). Take the figure as the
example, the network switch remains a copy of the input
and output network flow to IDS and it offers analysis flow
packet information and maintains the network quality. It
can collect the necessary testing data flow, analyze the
later designed packet and conduct the test and analysis
of the packet judging the modules through the method.
It can further make the judgment module have more
high accuracy with the effective training.

a) System Design and Experiment

Figure 4 is the sketch map of the system
module framework. The system developed in the
research is based on the Linux exercise system of the
openly original code. The retrieval method of the packet
is to start up the Promiscuous mode in the network card,
and then require the network card to receive all packets
from the network exchangers. It makes the packet
capturing modules on the basis of the glib and data link
layer socket. Therefore, Packet Capturing is used to
receive the complete picket contents, dismantle the
received, retrieve the external information of the packet
and record the flow information. The achievement of the
packet external information uses the external Protocol
segments in the IP, the total length segments of the
packet, the external source port and destination port in
the TCP and UDP and other information as the flow
classified references. The Traffic Clustering is designed
on the basis of FACS algorithm and uses the flow to
cluster. When it is abnormal, the system will initiatively
send the anomaly notification to the network managers.
At present, the anomaly notification module sends the
anomaly notification by the E-mail format. The intrusion
detection system includes packet capturing, packet
encapsulation, packet collection, flow classification and
anomaly notification module. The performance of the
Traffic Clustering module has a great influence on the
intrusion detection system.

In the system performance test experiment, we
use the famous testing data KDD99 [28] to test, and use
its results to improve the system's performance. The
research conducts the numerical attributes regulation in
the preprocessing phase and make its values situate in
[0:1] range. If the non-numerical attributes are the same

© 2017 Global Journa Is Inc. (US)

in the algorithm operating procedure, it sets its
difference as 0; If the non-numerical attributes are
different, it sets its difference as 1. KDD99 has
4,898,431 data in total; the normal data is 972,781 which
is about 20% of the total data. In the research, we
adopts the probability sampling method as shown in the
table 1, its probability sampling is from 1% to 5%. It
produces five datasets used in the experiments from
DS1 to DS5. The related statistics of the datasets is as
shown in the table 1. It samples 8,298 data to conduct
the experiment in DS1; the normal flow information has
9,618 data. The data number from DS2 to DS5 is
gradually increasing. KDD 99 is the most often used as
the dataset in- p= 100% BB DO Y ¥ A x (1) Formula 1
improves AS's and ACS's computation time respectively
for calculating the FAS and FACS algorithm developed
in the research in the part of the performance
measurement. B ® Represents FACS's computation
time; B ¥ represents ACS's computation time and AP
represents the improving computational  time
percentage. Table 2 analyzes experimental data. The
retrieval KDD99 data in divided into 10 clusters (k=10).
Precision (P) and recall(R) [29] is used for measuring
the data judging accuracy conducted by all algorithms.
Time represents computation time; AP represents the
saving computation time percentage. All testing repeats
30 times. AS represents Ant System [19]; ACS
represents Ant Colony System [18]; FAS and FACS
represent AS, ACS and the proposed speeding strategy.
From the experimental results, we can find that the
designed speeding strategy can effectively reduce
about 37%to 60% computation time on the basis of the
ant optimization in the sacrifice of the slight accuracy.
Partial experimental results show that FAS and FACS
can improve the discriminated accuracy, except for
reducing large computation time. For example, ACS's
precision is 95.29; recall is 97.44, FACS can improve
precision and recall up to 96.94 and 98.41. From the
size of data quantity perspective, the accuracy of ACS
and FACS will not be descended with the growing of the
data quantity. When the data quantity is becoming big,
the shortened computation time has increasing trend. It
will have the essential assistance to the intrusion
detection system in the face of the mass data.

[11.  CONCLUSION

The paper speeds up the analysis and the
judgment of the modules in the intrusion detection
system by the use of the designed fast clustering
algorithm. The intrusion detection system can analyze
and manage the large network flow behavior by
reducing the computation time of the modules. In the
practical application, it firstly establishes a prototype of
the intrusion detection system in order to test and
analyze the related data. In the theoretical design, it
makes several algorithms based on the heuristic



computation, and then applies them in the analysis and
the judgment of the modules in the intrusion detection
system. As to the research on improving the intrusion
detection system’s performance, we design a pattern
reduction algorithm on the basis of the ant optimization
which can reduce the repetitive and unnecessary
computations. The experimentally simulation results
show that the proposed method in the research can
effectively reduce the original computation time for
analyzing and judging modules on the basis of the ant
optimization without losing overdue correct rate. In the
future research, we will regard the algorithm developed
in the research and the ant optimization applied in the
intrusion detection system as the foundation. It further
designs and modifies the current algorithm in order to
effectively detect the repetitive computation and reduce
large computation time.
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Manuscripts should be uploaded via this online submission page. The online submission is most efficient method for submission of
papers, as it enables rapid distribution of manuscripts and consequently speeds up the review procedure. It also enables authors to
know the status of their own manuscripts by emailing us. Complete instructions for submitting a paper is available below.

Manuscript submission is a systematic procedure and little preparation is required beyond having all parts of your manuscript in a given
format and a computer with an Internet connection and a Web browser. Full help and instructions are provided on-screen. As an author,
you will be prompted for login and manuscript details as Field of Paper and then to upload your manuscript file(s) according to the
instructions.
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To avoid postal delays, all transaction is preferred by e-mail. A finished manuscript submission is confirmed by e-mail immediately and
your paper enters the editorial process with no postal delays. When a conclusion is made about the publication of your paper by our
Editorial Board, revisions can be submitted online with the same procedure, with an occasion to view and respond to all comments.

Complete support for both authors and co-author is provided.

4. MANUSCRIPT’S CATEGORY

Based on potential and nature, the manuscript can be categorized under the following heads:
Original research paper: Such papers are reports of high-level significant original research work.
Review papers: These are concise, significant but helpful and decisive topics for young researchers.
Research articles: These are handled with small investigation and applications.

Research letters: The letters are small and concise comments on previously published matters.

5. STRUCTURE AND FORMAT OF MANUSCRIPT

The recommended size of original research paper is less than seven thousand words, review papers fewer than seven thousands words
also.Preparation of research paper or how to write research paper, are major hurdle, while writing manuscript. The research articles and
research letters should be fewer than three thousand words, the structure original research paper; sometime review paper should be as
follows:

Papers: These are reports of significant research (typically less than 7000 words equivalent, including tables, figures, references), and
comprise:

(a)Title should be relevant and commensurate with the theme of the paper.

(b) A brief Summary, “Abstract” (less than 150 words) containing the major results and conclusions.

(c) Up to ten keywords, that precisely identifies the paper's subject, purpose, and focus.

(d) An Introduction, giving necessary background excluding subheadings; objectives must be clearly declared.

(e) Resources and techniques with sufficient complete experimental details (wherever possible by reference) to permit repetition;
sources of information must be given and numerical methods must be specified by reference, unless non-standard.

(f) Results should be presented concisely, by well-designed tables and/or figures; the same data may not be used in both; suitable
statistical data should be given. All data must be obtained with attention to numerical detail in the planning stage. As reproduced design
has been recognized to be important to experiments for a considerable time, the Editor has decided that any paper that appears not to
have adequate numerical treatments of the data will be returned un-refereed;

(g) Discussion should cover the implications and consequences, not just recapitulating the results; conclusions should be summarizing.
(h) Brief Acknowledgements.
(i) References in the proper form.

Authors should very cautiously consider the preparation of papers to ensure that they communicate efficiently. Papers are much more
likely to be accepted, if they are cautiously designed and laid out, contain few or no errors, are summarizing, and be conventional to the
approach and instructions. They will in addition, be published with much less delays than those that require much technical and editorial
correction.
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The Editorial Board reserves the right to make literary corrections and to make suggestions to improve briefness.
It is vital, that authors take care in submitting a manuscript that is written in simple language and adheres to published guidelines.
Format

Language: The language of publication is UK English. Authors, for whom English is a second language, must have their manuscript
efficiently edited by an English-speaking person before submission to make sure that, the English is of high excellence. It is preferable,
that manuscripts should be professionally edited.

Standard Usage, Abbreviations, and Units: Spelling and hyphenation should be conventional to The Concise Oxford English Dictionary.
Statistics and measurements should at all times be given in figures, e.g. 16 min, except for when the number begins a sentence. When
the number does not refer to a unit of measurement it should be spelt in full unless, it is 160 or greater.

Abbreviations supposed to be used carefully. The abbreviated name or expression is supposed to be cited in full at first usage, followed
by the conventional abbreviation in parentheses.

Metric Sl units are supposed to generally be used excluding where they conflict with current practice or are confusing. For illustration,
1.4 | rather than 1.4 x 10-3 m3, or 4 mm somewhat than 4 x 10-3 m. Chemical formula and solutions must identify the form used, e.g.
anhydrous or hydrated, and the concentration must be in clearly defined units. Common species names should be followed by
underlines at the first mention. For following use the generic name should be constricted to a single letter, if it is clear.

Structure
All manuscripts submitted to Global Journals Inc. (US), ought to include:

Title: The title page must carry an instructive title that reflects the content, a running title (less than 45 characters together with spaces),
names of the authors and co-authors, and the place(s) wherever the work was carried out. The full postal address in addition with the e-
mail address of related author must be given. Up to eleven keywords or very brief phrases have to be given to help data retrieval, mining
and indexing.

Abstract, used in Original Papers and Reviews:
Optimizing Abstract for Search Engines

Many researchers searching for information online will use search engines such as Google, Yahoo or similar. By optimizing your paper for
search engines, you will amplify the chance of someone finding it. This in turn will make it more likely to be viewed and/or cited in a
further work. Global Journals Inc. (US) have compiled these guidelines to facilitate you to maximize the web-friendliness of the most
public part of your paper.

Key Words

A major linchpin in research work for the writing research paper is the keyword search, which one will employ to find both library and
Internet resources.

One must be persistent and creative in using keywords. An effective keyword search requires a strategy and planning a list of possible
keywords and phrases to try.

Search engines for most searches, use Boolean searching, which is somewhat different from Internet searches. The Boolean search uses
"operators," words (and, or, not, and near) that enable you to expand or narrow your affords. Tips for research paper while preparing

research paper are very helpful guideline of research paper.

Choice of key words is first tool of tips to write research paper. Research paper writing is an art.A few tips for deciding as strategically as
possible about keyword search:
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e One should start brainstorming lists of possible keywords before even begin searching. Think about the most
important concepts related to research work. Ask, "What words would a source have to include to be truly
valuable in research paper?" Then consider synonyms for the important words.

e It may take the discovery of only one relevant paper to let steer in the right keyword direction because in most
databases, the keywords under which a research paper is abstracted are listed with the paper.

e  One should avoid outdated words.

Keywords are the key that opens a door to research work sources. Keyword searching is an art in which researcher's skills are
bound to improve with experience and time.

Numerical Methods: Numerical methods used should be clear and, where appropriate, supported by references.

Acknowledgements: Please make these as concise as possible.

References

References follow the Harvard scheme of referencing. References in the text should cite the authors' names followed by the time of their
publication, unless there are three or more authors when simply the first author's name is quoted followed by et al. unpublished work
has to only be cited where necessary, and only in the text. Copies of references in press in other journals have to be supplied with
submitted typescripts. It is necessary that all citations and references be carefully checked before submission, as mistakes or omissions
will cause delays.

References to information on the World Wide Web can be given, but only if the information is available without charge to readers on an
official site. Wikipedia and Similar websites are not allowed where anyone can change the information. Authors will be asked to make
available electronic copies of the cited information for inclusion on the Global Journals Inc. (US) homepage at the judgment of the
Editorial Board.

The Editorial Board and Global Journals Inc. (US) recommend that, citation of online-published papers and other material should be done
via a DOI (digital object identifier). If an author cites anything, which does not have a DOI, they run the risk of the cited material not
being noticeable.

The Editorial Board and Global Journals Inc. (US) recommend the use of a tool such as Reference Manager for reference management
and formatting.

Tables, Figures and Figure Legends

Tables: Tables should be few in number, cautiously designed, uncrowned, and include only essential data. Each must have an Arabic
number, e.g. Table 4, a self-explanatory caption and be on a separate sheet. Vertical lines should not be used.

Figures: Figures are supposed to be submitted as separate files. Always take in a citation in the text for each figure using Arabic numbers,
e.g. Fig. 4. Artwork must be submitted online in electronic form by e-mailing them.

Preparation of Electronic Figures for Publication

Even though low quality images are sufficient for review purposes, print publication requires high quality images to prevent the final
product being blurred or fuzzy. Submit (or e-mail) EPS (line art) or TIFF (halftone/photographs) files only. MS PowerPoint and Word
Graphics are unsuitable for printed pictures. Do not use pixel-oriented software. Scans (TIFF only) should have a resolution of at least 350
dpi (halftone) or 700 to 1100 dpi (line drawings) in relation to the imitation size. Please give the data for figures in black and white or
submit a Color Work Agreement Form. EPS files must be saved with fonts embedded (and with a TIFF preview, if possible).

For scanned images, the scanning resolution (at final image size) ought to be as follows to ensure good reproduction: line art: >650 dpi;
halftones (including gel photographs) : >350 dpi; figures containing both halftone and line images: >650 dpi.

Color Charges: It is the rule of the Global Journals Inc. (US) for authors to pay the full cost for the reproduction of their color artwork.
Hence, please note that, if there is color artwork in your manuscript when it is accepted for publication, we would require you to
complete and return a color work agreement form before your paper can be published.
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Figure Legends: Self-explanatory legends of all figures should be incorporated separately under the heading 'Legends to Figures'. In the
full-text online edition of the journal, figure legends may possibly be truncated in abbreviated links to the full screen version. Therefore,
the first 100 characters of any legend should notify the reader, about the key aspects of the figure.

6. AFTER ACCEPTANCE

Upon approval of a paper for publication, the manuscript will be forwarded to the dean, who is responsible for the publication of the
Global Journals Inc. (US).

6.1 Proof Corrections

The corresponding author will receive an e-mail alert containing a link to a website or will be attached. A working e-mail address must
therefore be provided for the related author.

Acrobat Reader will be required in order to read this file. This software can be downloaded
(Free of charge) from the following website:

www.adobe.com/products/acrobat/readstep2.html. This will facilitate the file to be opened, read on screen, and printed out in order for
any corrections to be added. Further instructions will be sent with the proof.

Proofs must be returned to the dean at dean@globaljournals.org within three days of receipt.

As changes to proofs are costly, we inquire that you only correct typesetting errors. All illustrations are retained by the publisher. Please
note that the authors are responsible for all statements made in their work, including changes made by the copy editor.

6.2 Early View of Global Journals Inc. (US) (Publication Prior to Print)

The Global Journals Inc. (US) are enclosed by our publishing's Early View service. Early View articles are complete full-text articles sent in
advance of their publication. Early View articles are absolute and final. They have been completely reviewed, revised and edited for
publication, and the authors' final corrections have been incorporated. Because they are in final form, no changes can be made after
sending them. The nature of Early View articles means that they do not yet have volume, issue or page numbers, so Early View articles
cannot be cited in the conventional way.

6.3 Author Services

Online production tracking is available for your article through Author Services. Author Services enables authors to track their article -
once it has been accepted - through the production process to publication online and in print. Authors can check the status of their
articles online and choose to receive automated e-mails at key stages of production. The authors will receive an e-mail with a unique link
that enables them to register and have their article automatically added to the system. Please ensure that a complete e-mail address is
provided when submitting the manuscript.

6.4 Author Material Archive Policy

Please note that if not specifically requested, publisher will dispose off hardcopy & electronic information submitted, after the two
months of publication. If you require the return of any information submitted, please inform the Editorial Board or dean as soon as
possible.

6.5 Offprint and Extra Copies

A PDF offprint of the online-published article will be provided free of charge to the related author, and may be distributed according to
the Publisher's terms and conditions. Additional paper offprint may be ordered by emailing us at: editor@globaljournals.org .

You must strictly follow above Author Guidelines before submitting your paper or else we will not at all be responsible for any
corrections in future in any of the way.
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Before start writing a good quality Computer Science Research Paper, let us first understand what is Computer Science Research Paper?
So, Computer Science Research Paper is the paper which is written by professionals or scientists who are associated to Computer Science
and Information Technology, or doing research study in these areas. If you are novel to this field then you can consult about this field
from your supervisor or guide.

TECHNIQUES FOR WRITING A GOOD QUALITY RESEARCH PAPER:

1. Choosing the topic: In most cases, the topic is searched by the interest of author but it can be also suggested by the guides. You can
have several topics and then you can judge that in which topic or subject you are finding yourself most comfortable. This can be done by
asking several questions to yourself, like Will | be able to carry our search in this area? Will | find all necessary recourses to accomplish
the search? Will | be able to find all information in this field area? If the answer of these types of questions will be "Yes" then you can
choose that topic. In most of the cases, you may have to conduct the surveys and have to visit several places because this field is related
to Computer Science and Information Technology. Also, you may have to do a lot of work to find all rise and falls regarding the various
data of that subject. Sometimes, detailed information plays a vital role, instead of short information.

2. Evaluators are human: First thing to remember that evaluators are also human being. They are not only meant for rejecting a paper.
They are here to evaluate your paper. So, present your Best.

3. Think Like Evaluators: If you are in a confusion or getting demotivated that your paper will be accepted by evaluators or not, then
think and try to evaluate your paper like an Evaluator. Try to understand that what an evaluator wants in your research paper and
automatically you will have your answer.

4. Make blueprints of paper: The outline is the plan or framework that will help you to arrange your thoughts. It will make your paper
logical. But remember that all points of your outline must be related to the topic you have chosen.

5. Ask your Guides: If you are having any difficulty in your research, then do not hesitate to share your difficulty to your guide (if you
have any). They will surely help you out and resolve your doubts. If you can't clarify what exactly you require for your work then ask the
supervisor to help you with the alternative. He might also provide you the list of essential readings.

6. Use of computer is recommended: As you are doing research in the field of Computer Science, then this point is quite obvious.
7. Use right software: Always use good quality software packages. If you are not capable to judge good software then you can lose

quality of your paper unknowingly. There are various software programs available to help you, which you can get through Internet.

8. Use the Internet for help: An excellent start for your paper can be by using the Google. It is an excellent search engine, where you can
have your doubts resolved. You may also read some answers for the frequent question how to write my research paper or find model
research paper. From the internet library you can download books. If you have all required books make important reading selecting and
analyzing the specified information. Then put together research paper sketch out.

9. Use and get big pictures: Always use encyclopedias, Wikipedia to get pictures so that you can go into the depth.

10. Bookmarks are useful: When you read any book or magazine, you generally use bookmarks, right! It is a good habit, which helps to
not to lose your continuity. You should always use bookmarks while searching on Internet also, which will make your search easier.

11. Revise what you wrote: When you write anything, always read it, summarize it and then finalize it.
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12. Make all efforts: Make all efforts to mention what you are going to write in your paper. That means always have a good start. Try to
mention everything in introduction, that what is the need of a particular research paper. Polish your work by good skill of writing and
always give an evaluator, what he wants.

13. Have backups: When you are going to do any important thing like making research paper, you should always have backup copies of it
either in your computer or in paper. This will help you to not to lose any of your important.

14. Produce good diagrams of your own: Always try to include good charts or diagrams in your paper to improve quality. Using several
and unnecessary diagrams will degrade the quality of your paper by creating "hotchpotch." So always, try to make and include those
diagrams, which are made by your own to improve readability and understandability of your paper.

15. Use of direct quotes: When you do research relevant to literature, history or current affairs then use of quotes become essential but
if study is relevant to science then use of quotes is not preferable.

16. Use proper verb tense: Use proper verb tenses in your paper. Use past tense, to present those events that happened. Use present
tense to indicate events that are going on. Use future tense to indicate future happening events. Use of improper and wrong tenses will
confuse the evaluator. Avoid the sentences that are incomplete.

17. Never use online paper: If you are getting any paper on Internet, then never use it as your research paper because it might be
possible that evaluator has already seen it or maybe it is outdated version.

18. Pick a good study spot: To do your research studies always try to pick a spot, which is quiet. Every spot is not for studies. Spot that
suits you choose it and proceed further.

19. Know what you know: Always try to know, what you know by making objectives. Else, you will be confused and cannot achieve your
target.

20. Use good quality grammar: Always use a good quality grammar and use words that will throw positive impact on evaluator. Use of
good quality grammar does not mean to use tough words, that for each word the evaluator has to go through dictionary. Do not start
sentence with a conjunction. Do not fragment sentences. Eliminate one-word sentences. Ignore passive voice. Do not ever use a big
word when a diminutive one would suffice. Verbs have to be in agreement with their subjects. Prepositions are not expressions to finish
sentences with. It is incorrect to ever divide an infinitive. Avoid clichés like the disease. Also, always shun irritating alliteration. Use
language that is simple and straight forward. put together a neat summary.

21. Arrangement of information: Each section of the main body should start with an opening sentence and there should be a
changeover at the end of the section. Give only valid and powerful arguments to your topic. You may also maintain your arguments with

records.

22. Never start in last minute: Always start at right time and give enough time to research work. Leaving everything to the last minute
will degrade your paper and spoil your work.

23. Multitasking in research is not good: Doing several things at the same time proves bad habit in case of research activity. Research is
an area, where everything has a particular time slot. Divide your research work in parts and do particular part in particular time slot.

24. Never copy others' work: Never copy others' work and give it your name because if evaluator has seen it anywhere you will be in
trouble.

25. Take proper rest and food: No matter how many hours you spend for your research activity, if you are not taking care of your health
then all your efforts will be in vain. For a quality research, study is must, and this can be done by taking proper rest and food.

26. Go for seminars: Attend seminars if the topic is relevant to your research area. Utilize all your resources.
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27. Refresh your mind after intervals: Try to give rest to your mind by listening to soft music or by sleeping in intervals. This will also
improve your memory.

28. Make colleagues: Always try to make colleagues. No matter how sharper or intelligent you are, if you make colleagues you can have
several ideas, which will be helpful for your research.

29. Think technically: Always think technically. If anything happens, then search its reasons, its benefits, and demerits.

30. Think and then print: When you will go to print your paper, notice that tables are not be split, headings are not detached from their
descriptions, and page sequence is maintained.

31. Adding unnecessary information: Do not add unnecessary information, like, | have used MS Excel to draw graph. Do not add
irrelevant and inappropriate material. These all will create superfluous. Foreign terminology and phrases are not apropos. One should
NEVER take a broad view. Analogy in script is like feathers on a snake. Not at all use a large word when a very small one would be
sufficient. Use words properly, regardless of how others use them. Remove quotations. Puns are for kids, not grunt readers.
Amplification is a billion times of inferior quality than sarcasm.

32. Never oversimplify everything: To add material in your research paper, never go for oversimplification. This will definitely irritate the
evaluator. Be more or less specific. Also too, by no means, ever use rhythmic redundancies. Contractions aren't essential and shouldn't
be there used. Comparisons are as terrible as clichés. Give up ampersands and abbreviations, and so on. Remove commas, that are, not
necessary. Parenthetical words however should be together with this in commas. Understatement is all the time the complete best way
to put onward earth-shaking thoughts. Give a detailed literary review.

33. Report concluded results: Use concluded results. From raw data, filter the results and then conclude your studies based on
measurements and observations taken. Significant figures and appropriate number of decimal places should be used. Parenthetical
remarks are prohibitive. Proofread carefully at final stage. In the end give outline to your arguments. Spot out perspectives of further
study of this subject. Justify your conclusion by at the bottom of them with sufficient justifications and examples.

34. After conclusion: Once you have concluded your research, the next most important step is to present your findings. Presentation is
extremely important as it is the definite medium though which your research is going to be in print to the rest of the crowd. Care should
be taken to categorize your thoughts well and present them in a logical and neat manner. A good quality research paper format is
essential because it serves to highlight your research paper and bring to light all necessary aspects in your research.

INFORMAL GUIDELINES OF RESEARCH PAPER WRITING

Key points to remember:

®  Submit all work in its final form.
e  Write your paper in the form, which is presented in the guidelines using the template.
®  Please note the criterion for grading the final paper by peer-reviewers.

Final Points:

A purpose of organizing a research paper is to let people to interpret your effort selectively. The journal requires the following sections,
submitted in the order listed, each section to start on a new page.

The introduction will be compiled from reference matter and will reflect the design processes or outline of basis that direct you to make
study. As you will carry out the process of study, the method and process section will be constructed as like that. The result segment will
show related statistics in nearly sequential order and will direct the reviewers next to the similar intellectual paths throughout the data
that you took to carry out your study. The discussion section will provide understanding of the data and projections as to the implication
of the results. The use of good quality references all through the paper will give the effort trustworthiness by representing an alertness
of prior workings.
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Writing a research paper is not an easy job no matter how trouble-free the actual research or concept. Practice, excellent preparation,
and controlled record keeping are the only means to make straightforward the progression.

General style:

Specific editorial column necessities for compliance of a manuscript will always take over from directions in these general guidelines.

To make a paper clear

- Adhere to recommended page limits
Mistakes to evade

e |[nsertion a title at the foot of a page with the subsequent text on the next page
e  Separating a table/chart or figure - impound each figure/table to a single page
e  Submitting a manuscript with pages out of sequence

In every sections of your document
- Use standard writing style including articles ("a", "the," etc.)

- Keep on paying attention on the research topic of the paper

- Use paragraphs to split each significant point (excluding for the abstract)

- Align the primary line of each section

- Present your points in sound order

- Use present tense to report well accepted

- Use past tense to describe specific results

- Shun familiar wording, don't address the reviewer directly, and don't use slang, slang language, or superlatives
- Shun use of extra pictures - include only those figures essential to presenting results

Title Page:

Choose a revealing title. It should be short. It should not have non-standard acronyms or abbreviations. It should not exceed two printed
lines. It should include the name(s) and address (es) of all authors.
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Abstract:

The summary should be two hundred words or less. It should briefly and clearly explain the key findings reported in the manuscript--
must have precise statistics. It should not have abnormal acronyms or abbreviations. It should be logical in itself. Shun citing references
at this point.

An abstract is a brief distinct paragraph summary of finished work or work in development. In a minute or less a reviewer can be taught
the foundation behind the study, common approach to the problem, relevant results, and significant conclusions or new questions.

Write your summary when your paper is completed because how can you write the summary of anything which is not yet written?
Wealth of terminology is very essential in abstract. Yet, use comprehensive sentences and do not let go readability for briefness. You can
maintain it succinct by phrasing sentences so that they provide more than lone rationale. The author can at this moment go straight to
shortening the outcome. Sum up the study, with the subsequent elements in any summary. Try to maintain the initial two items to no
more than one ruling each.

Reason of the study - theory, overall issue, purpose
®  Fundamental goal
®  To the point depiction of the research

e  Consequences, including definite statistics - if the consequences are quantitative in nature, account quantitative data; results
of any numerical analysis should be reported

e Significant conclusions or questions that track from the research(es)

Approach:
. Single section, and succinct
®  Asaoutline of job done, it is always written in past tense
e A conceptual should situate on its own, and not submit to any other part of the paper such as a form or table
e  Center on shortening results - bound background information to a verdict or two, if completely necessary
¢  What you account in an conceptual must be regular with what you reported in the manuscript

®  Exact spelling, clearness of sentences and phrases, and appropriate reporting of quantities (proper units, important statistics)
are just as significant in an abstract as they are anywhere else

Introduction:

The Introduction should "introduce" the manuscript. The reviewer should be presented with sufficient background information to be
capable to comprehend and calculate the purpose of your study without having to submit to other works. The basis for the study should
be offered. Give most important references but shun difficult to make a comprehensive appraisal of the topic. In the introduction,
describe the problem visibly. If the problem is not acknowledged in a logical, reasonable way, the reviewer will have no attention in your
result. Speak in common terms about techniques used to explain the problem, if needed, but do not present any particulars about the
protocols here. Following approach can create a valuable beginning:

®  Explain the value (significance) of the study
Shield the model - why did you employ this particular system or method? What is its compensation? You strength remark on its
appropriateness from a abstract point of vision as well as point out sensible reasons for using it.

®  Present a justification. Status your particular theory (es) or aim(s), and describe the logic that led you to choose them.

e Very for a short time explain the tentative propose and how it skilled the declared objectives.

Approach:

®  Use past tense except for when referring to recognized facts. After all, the manuscript will be submitted after the entire job is
done.

®  Sort out your thoughts; manufacture one key point with every section. If you make the four points listed above, you will need a
least of four paragraphs.

© Copyright by Global Journals Inc. (US) | Guidelines Handbook .

XIX



®  Present surroundings information only as desirable in order hold up a situation. The reviewer does not desire to read the
whole thing you know about a topic.

e  Shape the theory/purpose specifically - do not take a broad view.

®  Asalways, give awareness to spelling, simplicity and correctness of sentences and phrases.

Procedures (Methods and Materials):

This part is supposed to be the easiest to carve if you have good skills. A sound written Procedures segment allows a capable scientist to
replacement your results. Present precise information about your supplies. The suppliers and clarity of reagents can be helpful bits of
information. Present methods in sequential order but linked methodologies can be grouped as a segment. Be concise when relating the
protocols. Attempt for the least amount of information that would permit another capable scientist to spare your outcome but be
cautious that vital information is integrated. The use of subheadings is suggested and ought to be synchronized with the results section.
When a technique is used that has been well described in another object, mention the specific item describing a way but draw the basic
principle while stating the situation. The purpose is to text all particular resources and broad procedures, so that another person may
use some or all of the methods in one more study or referee the scientific value of your work. It is not to be a step by step report of the
whole thing you did, nor is a methods section a set of orders.

Materials:

®  Explain materials individually only if the study is so complex that it saves liberty this way.
e  Embrace particular materials, and any tools or provisions that are not frequently found in laboratories.
® Do not take in frequently found.

e |[f use of a definite type of tools.
®  Materials may be reported in a part section or else they may be recognized along with your measures.
Methods:

®  Report the method (not particulars of each process that engaged the same methodology)

Describe the method entirely

To be succinct, present methods under headings dedicated to specific dealings or groups of measures

e Simplify - details how procedures were completed not how they were exclusively performed on a particular day.
If well known procedures were used, account the procedure by name, possibly with reference, and that's all.

Approach:

® |t is embarrassed or not possible to use vigorous voice when documenting methods with no using first person, which would
focus the reviewer's interest on the researcher rather than the job. As a result when script up the methods most authors use
third person passive voice.

®  Use standard style in this and in every other part of the paper - avoid familiar lists, and use full sentences.

What to keep away from

®  Resources and methods are not a set of information.
®  Skip all descriptive information and surroundings - save it for the argument.
®  |eave out information that is immaterial to a third party.

Results:

The principle of a results segment is to present and demonstrate your conclusion. Create this part a entirely objective details of the
outcome, and save all understanding for the discussion.

The page length of this segment is set by the sum and types of data to be reported. Carry on to be to the point, by means of statistics and
tables, if suitable, to present consequences most efficiently.You must obviously differentiate material that would usually be incorporated

in a study editorial from any unprocessed data or additional appendix matter that would not be available. In fact, such matter should not
be submitted at all except requested by the instructor.
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Content

Sum up your conclusion in text and demonstrate them, if suitable, with figures and tables.
In manuscript, explain each of your consequences, point the reader to remarks that are most appropriate.
Present a background, such as by describing the question that was addressed by creation an exacting study.
Explain results of control experiments and comprise remarks that are not accessible in a prescribed figure or table, if
appropriate.

e  Examine your data, then prepare the analyzed (transformed) data in the form of a figure (graph), table, or in manuscript form.
What to stay away from

® Do not discuss or infer your outcome, report surroundings information, or try to explain anything.
L] Not at all, take in raw data or intermediate calculations in a research manuscript.

® Do not present the similar data more than once.
®  Manuscript should complement any figures or tables, not duplicate the identical information.

e Never confuse figures with tables - there is a difference.
Approach

e Asforever, use past tense when you submit to your results, and put the whole thing in a reasonable order.
e  Put figures and tables, appropriately numbered, in order at the end of the report

e |f you desire, you may place your figures and tables properly within the text of your results part.
Figures and tables

e |f you put figures and tables at the end of the details, make certain that they are visibly distinguished from any attach appendix
materials, such as raw facts

®  Despite of position, each figure must be numbered one after the other and complete with subtitle
®  |n spite of position, each table must be titled, numbered one after the other and complete with heading

e Allfigure and table must be adequately complete that it could situate on its own, divide from text
Discussion:

The Discussion is expected the trickiest segment to write and describe. A lot of papers submitted for journal are discarded based on
problems with the Discussion. There is no head of state for how long a argument should be. Position your understanding of the outcome
visibly to lead the reviewer through your conclusions, and then finish the paper with a summing up of the implication of the study. The
purpose here is to offer an understanding of your results and hold up for all of your conclusions, using facts from your research and
generally  accepted information, if  suitable.  The implication of  result  should be  visibly  described.
Infer your data in the conversation in suitable depth. This means that when you clarify an observable fact you must explain mechanisms
that may account for the observation. If your results vary from your prospect, make clear why that may have happened. If your results
agree, then explain the theory that the proof supported. It is never suitable to just state that the data approved with prospect, and let it
drop at that.

®  Make a decision if each premise is supported, discarded, or if you cannot make a conclusion with assurance. Do not just dismiss
a study or part of a study as "uncertain."

®  Research papers are not acknowledged if the work is imperfect. Draw what conclusions you can based upon the results that
you have, and take care of the study as a finished work

®  You may propose future guidelines, such as how the experiment might be personalized to accomplish a new idea.

®  Give details all of your remarks as much as possible, focus on mechanisms.

®  Make a decision if the tentative design sufficiently addressed the theory, and whether or not it was correctly restricted.
®  Tryto present substitute explanations if sensible alternatives be present.

®  One research will not counter an overall question, so maintain the large picture in mind, where do you go next? The best
studies unlock new avenues of study. What questions remain?

e  Recommendations for detailed papers will offer supplementary suggestions.
Approach:

®  When you refer to information, differentiate data generated by your own studies from available information
®  Submit to work done by specific persons (including you) in past tense.
= Submit to generally acknowledged facts and main beliefs in present tense.
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THE ADMINISTRATION RULES

Please carefully note down following rules and regulation before submitting your Research Paper to Global Journals Inc. (US):

Segment Draft and Final Research Paper: You have to strictly follow the template of research paper. If it is not done your paper may get

rejected.
. The major constraint is that you must independently make all content, tables, graphs, and facts that are offered in the paper.

You must write each part of the paper wholly on your own. The Peer-reviewers need to identify your own perceptive of the
concepts in your own terms. NEVER extract straight from any foundation, and never rephrase someone else's analysis.

e Do not give permission to anyone else to "PROOFREAD" your manuscript.

®  Methods to avoid Plagiarism is applied by us on every paper, if found guilty, you will be blacklisted by all of our collaborated
research groups, your institution will be informed for this and strict legal actions will be taken immediately.)
®  To guard yourself and others from possible illegal use please do not permit anyone right to use to your paper and files.
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Please note that following table is only a Grading of "Paper Compilation" and not on "Performed/Stated Research" whose grading
solely depends on Individual Assigned Peer Reviewer and Editorial Board Member. These can be available only on request and after

CRITERION FOR GRADING A RESEARCH PAPER (COMPILATION)
BY GLOBAL JOURNALS INC. (US)

decision of Paper. This report will be the property of Global Journals Inc. (US).

Abstract

Introduction

Methods
Procedures

Discussion

References

XXIII

Grades

Clear and concise with
appropriate content, Correct

format. 200 words or below

Containing all background
details with clear goal and
appropriate  details, flow
specification, no grammar
and spelling mistake, well
organized sentence and

paragraph, reference cited

Clear and to the point with
well arranged paragraph,
precision and accuracy of
facts and figures, well

organized subheads

Well organized, Clear and
specific, Correct units with
precision, correct data, well
structuring of paragraph, no
grammar and spelling
mistake

Well organized, meaningful
specification, sound
conclusion, logical and
concise explanation, highly

structured paragraph
reference cited
Complete and correct

format, well organized

Unclear summary and no
specific data, Incorrect form

Above 200 words

Unclear and confusing data,
appropriate format, grammar
and spelling errors with
unorganized matter

Difficult to comprehend with
embarrassed text, too much
explanation but completed

Complete and embarrassed
text, difficult to comprehend

Wordy, unclear conclusion,
spurious

Beside the point, Incomplete

E-F

No specific data with ambiguous
information

Above 250 words

Out of place depth and content,
hazy format

Incorrect and unorganized

structure with hazy meaning

Irregular format with wrong facts
and figures

Conclusion is not  cited,
unorganized, difficult to

comprehend

Wrong format and structuring
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