JocaipxeHHss MOTUBaIil
KOPHUCTYBa4a JJisl YIPaBJIiHHS
KUTTEBUM IUKJIOM iHGopmaii

[Tasen Bermikos

dakysnbrer KoMITIoTepHUX HayK, CaHkT-IlerepOyp3bkuit
Jiep>)KaBHUN yHIBepcuTeT iHpopMaliiHUX TEXHOIIOT1H,
Mexaniku Ta ontuku, POCIS, Cankr-IlerepOypr,
Kponsepkcbkuii npocriekT 49,
E-mail: pbelikov@gmail.com

3arajbHOBIIOMO, 1110 B JaHUi 4ac iHpopMallis € OHIM
3 HaAWBaXJIMBIMMX pecypciB Oyab-skoi opranizamii. Y
3BSI3KY 3 IIMM, METOIH, SIKi JOIIOMAararoTh y 3HIDKEHHI
CYKYITHOI BapTOCTI BOJIONIHHS Ili€l0  iH(opMaIIi€ro,
CTalOTh Bce OLIBII 1 OLIBII aKTYaJIbHUMH.

OpHUM 3 TakuX METOMIB € VIIPaBIiHHS IKUTTEBUM
IUKIOM 1H(opMallii, SKWil TPYHTYeTbCS Ha KOHIEMINT
OaratopiBHEBOI iHPpaCTPyKTypH 30epiraHHs JaHHX.

Kurrepuit 1wmkn iHopmauii MOXXHa BH3HAYUTH SIK
MOCITIJIOBHICTh THMYACOBUX IHTEpBaJIiB, uusl iH(opmais
MIPOXOANTH BiJl CTBOPEHHS /10 3HHIICHHS, 1 KOXKEH 3 IHX
YacOBUX IHTEPBATIB XapaKTEPU3YETHCS BiIIIOBITHUMHU
BJIACTHBOCTSIMH 1 KJIACOM MPHUCTPOIB 30€piraHHs JaHuX.

OcCHOBHa BIIACTHBICTh Oynmb-ikoi iH(opmamii Ha KOX-
HOMY ertami Ii JKUTTEBOTO LUKIY i € BapTiCTh. Takum
YUHOM, iH(OpMAIlS 3HAXOMUTHCA HA KOXKHOMY eTarli
KUTTEBOI'O LUKIY JO THX Ip, MOKA HOro IiHHICTh
po3TamioBaHa MiXK BU3HAYEHHMH BEPXHIMH 1 HHWKHIMH
TIOpOramMH.

IcHyroTh pi3Hi Meroau ouiHkH iH(popManii. Merox,
3aCHOBaHMH Ha  OIHII  HMOBIPHOCTI  JOCTYILY
KOpPHCTYBaiB, BHKOPHUCTOBYETHCS.

BusHaueHuMH € pIBHAHHSA JJIs1 OLIHKH HMOBIpHOCTI
MOTHBOBAHOTO JIOCTYII KOPUCTYBaua JI0 JaHHX.

ExcriepuMeHT TpOBOOUTHCS 3 METO  300pa3uTH
3aJIeKHICTh MMOBIPHOCTI JocTynmy 10 iHdopmalii Bix
KIUJIBKOCTI MOTHBOBaHUX KOPHUCTYBAUiB.

[Tpu Bu3HAYeHHI IiHHOCTI iHOpMaIlii, Oyio moMideHo
HACTYIHY OCOOJIUBICTh. 30UIBIICHHS KiJIBKOCTI BMOTHBO-
BaHUX KOPHCTYBAUiB 3 MOCTIHHOIO 3arajibHOI0 KUTBKICTIO
KOPUCTYBa4iB B CHCTEMi MPHUBOAUTH 10 301IbIICHHS
HMOBIpHOCTI goctyny A0 iHdopmaii, i, OTXKe, IIHHICTh
iHpopMarii.

AxTyanpHicTh 1€l poOOTH TONATAae y TOMY, IIO BOHA
OIMUCYE MiJXiJ A0 OLIHKK HaHWX, sKi 0a3yloTbcs BH-
KJIIOYHO Ha MaTeMaTHYHUX BHM3HAYEHHSX 1 HE BUMAarae
JKOIHOTO KEpiBHUITBA KOPHUCTYBaya ISl IiIATPHUMKH
YIIPaBJIiHHS XKUTTEBUM IMKJIOM iH(pOpMAaIil MexaHi3zMy.
TakuM 4WHOM, 1€ JO3BOJIUTH 3HU3UTU CYO'€KTHUBHICTS,
sIka BHHUKA€ MMPHU BH3HAYEHHI Ta 3[iHCHEHHI cTpaTerii B
obuacti iHpopMaliHHOTO YIIPaBIIiHHS )KUTTEBUM IIUKIIOM.
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Information is one of the most important resources of
organization nowadays. One way to control data storage
resources isimplementation of lifecycle management concepts.
This work is devoted to research of probabilistic method of
information lifecycle management. Use of this method will
reduce the task of determination of information lifecycle to
single-criterion one. The generalized definition of information
lifecycle is provided. Value of information is defined as its
main property. Influence of user motivation on probability
access is depicted.
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[. Introduction

The goal of this work is to research influence of user
motivation on probability of user access to information in
data storage systems. The research is conducted in annex
to known method of storage organization - information
lifecycle management.

Il. Information lifecycle

Information lifecycle can be defined as a sequence of
consecutive time interval's, which information passes from
creation to destruction and each of these time intervalsis
characterized by the corresponding properties and class of
storage devices.

It is logical that at each subsequent stage of lifecycle
various classes of storage devices are used, and they are
characterized by worse performance, lower security
requirements and lower unit cost of storage per unit than
on the previous stage.

According to [1], information lifecycle management is
“the process of deciding the value of information”. In this
case we can say that value is the main property of
information.

In this work method, proposed in [2], is used. This
method is based on evaluation of probability of user
access to data in storage system.

To determine time of information storage, one can
assume that the time within which data and information
should be stored in storage system, is defined as time,
during which the probability of access to this data is
different from chosen threshold. As annex to certain
stages of lifecycle this hypothesis is as follows: time of
storage of data on certain stage of lifecycle is defined as
time during which probability of access to this dataisin
certain interval. Hence, the conclusion is made that task
of parameterization of lifecycle can be reduced (in basic
environment) to a single-criterion task, which variable is
criterion of access probability followed by automated
valuation of information.
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lll. Determining the value of information

Let's assume that we use information system which
consists of two sets of users (ML'J and ML',I ) and two
sets of data (M S and M ). Sets of users altogether
compose set M, , and sets of data compose set M, as
shown in Fig. 1. Usersin set ML'J ] M are motivated,

meaning that they are the only ones who can access data
insst MAT M, .

/1

M,

Fig. 1 Setsof data and users.
Probability P is the probability of target event. Target
event isaccess of usersin st M) todataof st M /). Let's

assume that if the probability P is higher than upper
threshold, that would mean the transfer of information to the
previous stage of its lifecycle (if applicable), with the
probability P less than a certain lower threshold, it is
transferred to the next stage of lifecycle.

The more probable access to data of set M Q means
that all information in system (contained in the whole set
M) will stay on current level of its lifecycle for a
longer period of time.

Probability P isexpressed as follows, see Eq. (1):

P=P(E G Ey GEy GEpGEpy) ()

In Eq. (1) E, is event of single access try, E, -
access of one of the users of set M, E, - access of
one of the users of set ML',, Ep - single unit of data (no
matter belongingto set M 5 or M 3 ) iis accessed, Ep,

- single unit of datain set M/ is accessed.

According to rules of probability multiplication [3] this
equation is expressed as follows, see Eq. (2):

P=P(E)" P(Ey)" P(Ey)" P(Ep)” P(Epa) 9

These probabilities in detail are expressed as follows,
see Eqg. (3):

1. 1.N,., 1.NS
k Ny Ny, Ny Np
Thus, the probability of access of user of set ML'J to

P

3

datain set M/ is expressed as follows, see Eq. (4):
| A
P= NU ND
2
KN, Ng

(4)

In Eq. (4) Kk is number of access tries, N, is total
amount of usersin set M, NL'J is amount of users in
st M/}, Ny isamount of units of datain st M, and

NZ isamount of units of datain set M /.

IV. Experiment

Using Eq. (4), experiment has been conducted. The
goa of the experiment was to determine dependence of
probability of user access to information against amount
of motivated users.

As initial data were chosen: k=1, N, ={100},
N2 ={50} ,N, ={100}, N,, ={10,25550} .
Results are presented in Fig. 2.

Fig. 2 Dependence of probability of accessto information
against amount of motivated users.

According to Fig. 2 it is obvious that having larger
amount of motivated users (in set ML',) with constant

total amount of users (set M) leads to higher

probability of access P and therefore information, which
is contained in data of set M Q, becomes more valuable.

Conclusion

Further development of probabilistic method of
information valuation and its extension with parameters,
reflecting legal requirements and methods of value
prediction, will grestly simplify the task of information
lifecycle management implementation and minimize the
subjectivity of such implementation.
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