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Ilpononyemuvcs ingpopmauitina mexnonozisn mexauis-
MY Ynpasiinns nepioouuno nioKaOUaAEMUx mamepi-
anizoeanux npedcmasnensv (MII), axa 3acnosamna na
po3nopadky pobomu opeanizauii. Jlanuii mexamwizm
YNPasuinna BKAIOUEHHAM,/BUKIIOUEHHAM MaAMePianizo-
eanux npedcmasienv, NPUs’a3yrouUcsL 00 1acié po6oyo-
20 O/ Onax muschs/0exadi/micaus 0036014€ 30iavuu-
mu epexmusHicmo GUKOPUCMAHHA MAMeEPianiz08aHUX
npedcmasienv 6 iHpOpMaAUIUHUX cucmeMax, W0 6UKO-
PUCMOBYIOMb PENAUIUHT cucmemMu Yynpasainna Gazamu
danux

Kmouosi cnosa: inpopmauiiini cucmemu, npooyx-
muenicmo iHopmauiiinoi cucmemu, moéa 3anumis,
Mmamepianizoéami npedcmasienis, 3anum
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IIpeonazaemca ungopmayuonnas mexmonozus
MeXanuma ynpasaeHus nepuooutecKu noOKI0UaAeMblx
Mamepuanuzosannvix npedcmasaenuii (MII), ocnosan-
Hasa na pacnopsoxe pabomol opeanuzauuu. Jlanwoui
Mexanuam YnpasjeHus 6KJ0UeHUueM/8olKaA0UeHUeM
Mamepuatu306aHHbvIX NPeoCmasieHull, NPUBs3vléasics
K uacam pabouezo Ons/onam mnedenu/dexaoe/mecaua
noszeonsiem yeeauuumv 3pdexmusHocmo uUcCnoIv3086a-
HUSL MaAMepuaIu308aHHbLx npedcmasieHull 6 undopma-
UUOHHBIX CUCMEMAX, KOMOpble UCNOTbIYIOM PeNAUUOH-
Hble cucmemot ynpasienus 6a3amu 0aHHbIX

Knmouesvie cnosa: ungpopmayuontvie cucmemot, npo-
U3600UMENLHOCML UHPOPMAUUOHHOU CUCTEMbL, AFbIK
3anpocoe, mamepuaniuzosannvie NPedcmasieHus,
3anpoc
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1. Introduction

There are various software methods of increasing the
productivity of informational systems (IS) based on using of
relational data bases (RDB). One of them anticipates using
of materialized views (MV) [1 — 6]. MV stores result of
certain request to the data base (DB) and at following entry
of this request to the IS allows getting answer very fast.
However the practical use of MV in separate IS is impossible
without preliminary study of this IS. As MV is a result of
request which uses number of BD tables the refreshing of ce-
rtain data in those tables leads to necessity of refreshing MV
too. At frequent refreshing of data the using of MV could not
increase but decrease the effectiveness of IS [7].

In abooks [8, 9] the way of determining of those requests
for which the using of MV will be effective on the basis of
RBD requests consequence analysis is shown. AT this we
consider that MVs in future will be connected permanently.

In this book the periodical connection and disconnection
of MV is offered.

The basis for this is an evident periodicity in resolving
of different tasks for the most of organizations. For example,
there is a period of admission, passing the tests, and visiting
hours in the university. In trading companies the periodicity
of goods income, residues inventories, revaluation and sales
out, seasonal variations in assortment and working hours is
observed. The periodicity of resolving of production objec-

tives is reflected in periodicity of requests incoming to the
system.

2. Advantages of MV management

Periodical connection/disconnection of MV will allow
to increase its effectiveness due to following factors.

1. Possibility of disconnection of some MV during period
when it’s using is non-effective.

2. Possibility of initiation into service of M'Vs which be-
came non-effective at continuous connection but which are
effective during certain periods.

3. Lowering of DBMS resources spent for servicing of
MYV mechanism due to implementation of effective MVs at
now only.

3. Reasoning about efficiency of MV

Let us assume that Q is a consequence of requests be-
ing sent to the IS during period of observation t,. There
are n; requests of g, form and of SELECT type in this
consequence. To determine the possibility of forming MV
for requests q;, introduce the term <«effectiveness Mpi»
(materialized view for request q; ), specified as relation
of all q, requests execution time without implementation




of MV to the time of all q, requests execution time with
implementation of MV.

Ee, = , 1)
Smp; + Snew, + Ssel

n

where S0,=) t, — total time of all q; requests execution

=1
during observation period t, without implementation of
MV;

Smp, =n; *t, . — total time of all q; requests execution
with implementation of MPi;

Snew, =ku, *tu; — time of MPi refreshes during t,.
Here ku, is a quantity of MPi refreshes which is determined
by number of UPDATE, INSERT and DELETE requests
which changes the data in basic tables affecting the value
of MPi.

tu, - average time of refresh MPi.

Ssel=n*n, *t, - time being spent for choosing the req-
uests having MV from common flow of requests. Here n is
a quantity of all requests came into DB during time of obse-
rvation t,, n, = isaquantity of MVs being used.

Let us introduce the term of effectiveness of managed
implementation of MV. At this we will call the time interval
during which Mpi is connected for the time 11, (connection
period) and then is disconnected for the time 10, (disconn-
ection period) as management period.

Er, = > , @)
Smprt, + Snewrt, + Sselt+ Sbd

where Smprt, is a total time for all g, requests execution
which are in periods 1, .
Snewr, is a time of MPi refreshes during 71, periods.
Sselt=n*nt, *t_ isa time being spent for choosing the
requests having MV from common flow of requests. Here
nt_  is a quantity of MVs being implemented taking into

account the introduction of connection/disconnection mode
(nt,<mn,).

Sbd =(n, —nt,)*t; is a time being spent for q, requests
execution which are not in 11, periods.

Let us introduce the term of maximum effectiveness of
Mpi implementation calculated at condition that only those
periods of observation are taken into account in it for which
Et; >1. Averaged value of such effectiveness’s will be consid-
ered as maximum effectiveness of Mpi implementation.

Etmax, = Y Et, /m. 3)
=1

J

4. Choosing of way of MV implementation

Value Etmax; plays role of upper limit of possible Mpi
effectiveness and is a component of dependency of MV impl-
ementation effectiveness form the method of MV managem-
ent specified in following rules.

1. If for some request q; Ec,>1 and Etmax; >Ec, then
it is reasonable to search the periods of connection/discon-
nection of Mpi.

2. If for some request q; Ec;>1 and Ec; = Etmax; then
it is no need to search the periods of connection/disconne-
ction of Mpi, but need to connect the Mpi for all period of
AS operation.

3. If for some request q; Ec; <1 and Etmax, >Ec; then
it is reasonable to search the periods of connection/discon-
nection of Mpi.

4. If for some request q; Ec; <1 and Etmax; <Ec; then
no sense in Mpi implementation.

5. Determining the parameters of MV management

Let's consider as it is possible to find several effective
periods of connection/disconnection for MPi where each of
periods is specified by duration of connected and disconne-
cted condition of MPi

T = rlij +10ij .

For estimation of effectiveness of each certain MPi
connection/disconnection period implementation the form-
ula (4) is offered where numerator is determined by not all
requests q; but only those which are in connection periods
Mpi. This allows assessment of effectiveness for each period
having been found by separate.

SO,
Et, = j ., (4)
' Smpt, +Snewt, +Sselt

here SOt; = t, isatotal time ofall q; requests execution
r=1
during periods t1; without implementation of MV.

Relative assessment of some management period effecti-
veness Et; is necessary for assessment of this period but not
allow estimate the «deposit» of this period to total effectiv-
eness Mpi. To estimate the «deposit» of each management
period and determinate the end of new management periods
search process let us to introduce the absolute estimates
of effectiveness specified by reducing the time for requests
execution.

In accordance with (1) we will obtain reducing of time at
constant connection of Mpi - Atc, .

In accordance with (3) we will obtain maximum reduci-
ng of time at selective connection Mpi- Atmax; .

In accordance with (4) we will obtain reducing of time at
choice of certain management period Mpi- Att;.

The basis of management periods and corresponding
connection t1; and disconnection t0; periods search me-
thod is a repetitive process which ends when value of total
reducing of time at periodical management Mpi

At =Y Att, = Atmax, , 5)
i
or there is no possibility for addition of new management
periods, for example, increasing m is impossible for existing
value of observation time t, .

6. Determination of management periods on the basis of
work schedule of organization

In real informational system the periods of MV mana-
gement could be linked with work schedule of organization
that is to the working hours, day of week, date of month and
so on. In addition, depending on particular characteristics
of organization profile the specialized methods could be in-



troduced, for example, 3 days before each month end, 5 days
before each quarter end etc.

On the basis of IS operation analysis and convenience
of MV management it is convenient to choose one hour as
the shortest period of connection. Let us to introduce the
numbering of IS working hours from the moment of begin-
ning of working day. Based on the above the first period of
management is offered to be set the week and period of con-
nected state Mpi is a first hour of Monday. Then with saving
of management period we set the connection period Mpi as
second hour of Monday and so on. While process continue
all hours of each day of the week are processed consequently
with saving the period which is equal one week.

For each day an hour on the basis of (4) the effectiveness
is calculated

n
ETiWeek,Dj,Hk = (2 ETiDj,Hk )/n,
1

where n is a quantity of weeks entered in observation peri-
od,

Dj is a day of week,

Hk is a number of hour of working day.

The days and hours used for calculation of three values of
effectiveness ETiweekMondayt  ETiweek Tuesdays  ETiweek wednesday s 4T€

specified in tabl. 1.

Table 1

Management period is a week
Week

Week
Wd | Th | Fr|Sal|S

Week...

=
=
=}
=

Introduction of new more long periods of managem-
ent allows correction of obtained tables of management
MPi.

Consider how to take into account possible periodicity
of requests concerned with decades of month.

If earlier the averaging of effectiveness by weeks were
performed independently of arrangement of certain week
in month (first or last) then now averaging is performed
by each of decades. For each of decades, day of week and
hour the effectiveness is calculated, where n is a quantity
of days Dj entered in period of observation, | — number of
decade.

The results of decades analysis are shown in tabl. 3
fragmentally.

Table 3

Management Mpi on the basis of analysis by decades

Hours Decade 1 Decade 2 Decade 3
Mn | Tu || .. |Mn| Tu |...| ... |Mn| Tu
1 | O || T[]0 ]| 1 1
2 1 0 1 0 1 1
3 0 0 0 0 1 0
4 0 0 0 0 0 0
5 0 0 0 1 0
6 1 0 1 0 1 0
7 1 0 1 0 1 0
8 1 0 1 0 1 0

(N[l W]~
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'

The results of calculations are convenient to be represent
in view of matrix of management Mpi, where each cell has
0 (corresponds to value ET,, py <1) or 1 (corresponds to
value ETyepn >1)-

There is a conclusion from tabl. 2 particularly which MPi
could be connected in Monday during 1st and 2nd hour as
well as during 6, 7 and 8 hour.

Table 2
Management of Mpi on the basis of weekly analysis
Hours Days of week

Mn Tu Wd Th Fr Sa Sn
1 1 0 1 0 1 0 0
2 1 1 1 0 0 1 0
3 0 0 1 1 0 0 0
4 0 0 0 0 1 0 0
5 0 0 0 0 0 0 0
6 1 0 1 0 0 0 0
7 1 0 1 0 0 0 0
8 1 0 0 1 0 0 0

The correcting of management MPi taking into
consideration of study of more long-time management
period.

Limitation for duration of management period being
analyzed is made by observation time t, for operation
of AS. It is recommended to limit the duration of longest
management period by value of t, /2.

This assessment together with (5) is a condition of
new management periods search process end.

The duration of management period could be increa-
sed according to the results of observation for IS during
time of system maintenance at condition of continue of
requests consequence studying.

7. Conclusion

The analysis of requests consequence came into au-
tomation system having been performed had allow de-
termine the requests which are profitable to connect at
constant basis and other requests should be connected
periodically.

Total time of requests execution was decreased.
MYVs being connected periodically in period of intense
reports preparation allows avoiding of peak loads on the
system.

Developed method of MV management could be used
in many organizations where the certain periodicity of
tasks being executed is observed.
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IIpononyemvca memoouxa o6rpynmyseanns
npaKmuuHux pexomenoauill wooo yYoocKoHaleH-
HA npouecie excnayamauyii KopadeabHux mexuiv-
HUX 3aC0018 WAAXOM OUIHKU epeKmueHocmi ma
Oe3nexu 3asnauennsax npouecie. [Jana memoouxa
dozeonne epaxyeamu Ge3niv MexHiMHUX Cmanie
KopabdeavbHoi mexHiKu, a maxoic CRiivHo KilvKic-
HO OUIHUMU MONCAUBOCHE BUHUKHEHHS ABAPIUHUX
cumyauiil i ix nonepeocenns

Knwouosi caosa: epexmusnicmo, 0Oesnexa,
Kopabenvii mexniuni 3acoou, BMC Yxpainu, npo-
uec excnayamauii, asapiiinicme

=, ]

Ilpeonazaemcsa memoouxa obocnosanus npax-
MULECKUX PEKOMEHOAUUT NO COBEPULEHCMBOBAHUIO
npoueccos IKCnayamauuu Kopadeabuvix mexHu-
yecKux cpedcme nymem oueHku 3pexmuenocmu
u Gezonacnocmu yxazamnvlx npoueccos. Jlannas
Memoouxa no3eousem yuecmo MHONCECMEO mex-
HUMECKUX COCMOAHUL KOpabeavHOl mexHuxu, a
maksice COBMECMHO KOIUECMBEHHO OUECHUMDb 603~
MOINHCHOCIMU BOZHUKHOGEHUS ABAPUIIHBIX CUMY AUULE
u ux npeoynpesicoenus

Kniouesvte cnoga: sppexmusnocmo, 6esonac-
HOoCmb, KopabeavHble mexnHuueckue cpeocmea,
BMC Yxpaunvt, npouecc sxcnayamayuu, agapuii-
Hocmb
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1. Beenenne

[Tpob6ieMa aBapuHHOCTH U €€ TIPeAyHPEKAEHHS OCTPO
crourt tepen Bcemu (aoramu Mupa. OcobeHHO 9Ta mpo-

Nol /4 (43). - P. 18 - 21.
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METOQUKA
OBOCHOBAHMUA
OPIrAHU3ALIMOHHO-
TEXHUYECKUX
MEPOMPUATUU NO
COBEPLUEHCTBOBAHMUIO
3KCMNNYATALUU
KOPABEJIbHOU
TEXHUKU

B. A. KpbiHUbI 1O

HauanbHWK HayuHO-MCCIefOBaTENBCKOMO OTAENa
HayuHbi ueHTp BoeHHo-Mopckux Cun

AKafemMus BOEHHO-MOPCKUX CHJI
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GiiemMa akryaJsbHa AJs Kopabseil u cynos BoenHo-Mop-
cknx Cun Boopysxkennbix Cun Yrpaunsr (manee — BMC
YkpauHbl), Tak Kak y OOJbIIMHCTBA U3 HUX 3aKOHYMIIKCDH
HOPMATHBHbBIE CPOKM aKcmayaranuu. [Ipobrema Taxxke




