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HPODECCOP MAMAJITHC ATAHACHOC I'EOPI'HOC

B snanuu — eenuyue u kpaca;

3uanue doposice, uem Knao AcemuyIHCUn;

Bpema nioboi ynuumoicaem knao,

Myopeiit u sHalowuil 6e4HO HyJICeH.
Ac-Camapranou

Artanacnoc I'eopruoc Mamanmic (Athanasios Georgios Mamalis) poauncs
18 mons 1941 rona B r. Jlarpaka (I'pemns). TmmHasuio (cpenHIon mKomy)
OKOH4MJI B cTonmue — I. Adunsi (1959 r.). MnkeHepHoe 06pa3oBaHue mOTydui
B HaumonansHOM TeXHHHECKOM yHUBepCHTeTe DLy — AUIIIOM HHKEHepa 1o
Mexauuke M onekTporexuke (1964r.). Ilocne ofydeHus B AHriuu B
ManuectepckoM HHCTHTYTE Haykn M Texsonoruit (¢ 2004 roma, mnocne
oObenuHeHns ¢ BuKTOpHaHCKMM MaHYECTEPCKHM — YHUBEPCHTETOM —
ManyecTtepckuii yHHBEPCHTET) CTAHOBHTCS MAarucTpoM Hayk (1973 r.).

K 3ToMy BpemeHM 3a €ro IuieyaMu COJM/HBIA ONBIT IPAKTHYECKOH
pabOThl B IPOMBIIILIEHHOCTH, B TOM YHC/IE IIIABHBIM HHKEHEPOM (TEXHUYECKHUM
JMPEKTOPOM)  LIMPOKO ~M3BECTHOro B EBpome KpyIHOrO —Ipedyeckoro
NPEANpPUATUS 110 TIPOU3BOACTBY cTanbHbX TpY6 «COJIMHYPIUSI AGVHOH»
(1967-1972rr.). Dtor ombiT BocTpeGyercs MHXKeHepHOH alma-mater.
OnHOBPEMEHHO C MHAYCTPHAILHON JESTENbHOCTBIO MOANEpKHBas yueGHO-
Hay4HO-TIPOM3BOJICTBEHHOE COTPY/HHYECTBO ¢ HauMOHAIBHBIM TEXHHYECKUM
ynusepcutetoM  I'peumn, AT.Mamanuc — HauMHAaeT — CBOK  Hay4HO-
NeJaroruyeckyio Kapbepy ¢ paboThl B HeM BHEIUTATHBIM MpENONaBaTeNeM Ha
MalMHOCTpOuTENbHOM (akynbrere (1969-1972 rr.).

JIMNNOMMPOBAHHEIH ~ MArHCTP M ONBITHBI  NPOM3BOACTBEHHHK,
Cllelylollee © JECATHIETHE CBOeH TpynaoBoH nesrensHoctd (¢ 1973 ropa)
AT .Mawmanic nocssimaer pabote TeXHHYECKHM COBETHHKOM Ha NPEIANPUATHU
1O NPOU3BOACTBY M3ICIHH CHEUMANbHOH TeXHWKH 0OpabOTKOM Marepuanos
nasnenneM B Xamme, 410 B Peitncko-Pypckom pernone Cesepmoro Peiina-
Bectdannu, npomuiiiennom cepaie lepmannn. B arot nepuos A.I.Mamanuc
NPOAO/DKACT PacTH  Kak  Hecaeposarens M B 1975 rogy B TOM Ke
MZ\II‘ICCTCPC]\'UM HHCTHTYTC HAYKH W TEXHONOTHI NOJyHaeT Crenens JoKTopa

GHAOCOPUI 1O TEXHOAOTII MATTHHOCTPOCHIS
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V]IK 378.147

M.C. CADOHOB,
0.€. AKOBEHKO, xanj. TexH. HayK, XepcoH, YKpaina

AHAJII3 PE3YJIBTATIB BIPOBA/DKEHHS TA TECTYBAHHSI
CHCTEMH YIIPABJIIHHA IOTOKAMM JAHHUX B ICHYIOUY
THOOPMAIIITHY CACTEMY

TlpoBeneHo amaii3 CHCTEMH YTIDABIiHHA NOTOKAMHM JaHMX HA OCHOBI HACTYIHMX II'ATH
KoedilienTiB AxocTi POGOTH CHCTEMM: BiIMOBOCTIMKICTh CHCTEMH, IPOrHO30BAHICTH
CHCTeMH, CTaGLIbHICTb POcTy uepri 0GpOGKH 3aMTIB, AKTYAIBHICTh JAHHX Ta BIACYTHICTH
TIOMHJIKOBOTO BHKOHAHHA. B mpomeci BUKODHCTAHHS areHTiB Ta areHTHO-OPIEHTOBAHOrO
METOZly YNpaBNiHHS MOTOKAMH JAHHX BCTAHOBICHO, WO pPOGOTA CHCTeMH € Oinbm
CTabiIbHOK Ta POrHO30BAHOI0 B MOPIBHAHHI 3 KIACHYHMM METON0M 0GPOGKH BCiX JaHHMX Ha
cepBepi 0e3 BUKOPUCTAHHS PO3NONINEHHX 6a3 NaHHX.

TIpoBesien aHATH3 CHCTEMbI YNPABICHHS TOTOKAMH AHHBIX HA OCHOBE CIELYIONIMX MATH
Kko3(puuMenToB  KauectBa  paGOTBI  CHCTEMbl:  OTKA30YCTOHYMBOCTH ~ CHCTEMBI,
TIPOTHO3UPYEMOCTE ~ CHCTEMBI, CTAOMIBHOCTE POCTA O4Epe;H 0OpabOTKH  3ampocos,
AKTYaJIHOCTh JAHHBIX H OTCYTCTBHE OMIMGOYHOTO BEIMONHEHHA. B npouecce nenons3osanus
ArCHTOB M ArCHTHO-OPHEHTHPOBAHHOTO METONA YNDABICHMS MOTOKAMH N4HHEIX OBLIO
YCTAHOBJIEHO, uTO paboTa cHcTembl siBjAeTcs Gonee CTaGMIBHOH H IPOTHO3MPYEMOH MO
CP4BHCHWIO C KJACCHYCCKHM METOJOM 00paGoTKM BCEX NaHHBIX HA cepBepe Oe3
HCTIONE30BAHHS PACTIEIENICHHEIX 6a3 NaHHBIX.

The analysis of a management system by data streams on the basis of following five
coefficients of quality of system operation is carried out: fail safety of system,
TPOrHO3MpYeMOCTh Systems, stability of growth of queue of handling of requests, an urgency
of the data and absence of erratic performance. In the course of usage of agents and the
agentno-oriented management method by data streams it has been installed that system
operation is handling of all data more stable and predicted in comparison with a classical
method on the server without usage of the distributed databases.

Ichyloui Ha chOroamimmiii JeHh METOQM TECTYBaHHS IPOrPAMHOIO

3abesneyenns (I13) He N03BOIAIOTH ONHO3HAYHO M INOBHICTIO BHSBHTH BCi
neexTH i yCTaHOBUTH KOPEKTHICTh (DYHKLIOHYBAHHS aHAII30BAHOI IIPOrPaMH,

© M.C. Cagponos, O.€. Axosenxo, 2014
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TOMy BCi iCHYI04i METONM TECTYBaHHS JiOTh y paMKax (OPMAIBbHOTO IPOLECY
mepeBipKH J0CHiKyBaHOro abo po3pobiroBabHoro I13.

Takuii nponec dopmanbHoi nepeBipku abo Bepudikanii Moxke A0BECTH,
mo nehekTH BiACYTHI 3 MOIVIAAY BHKOPHCTOBYBAaHOTO Mertomy. ToGTO Hemae
HiSIKOT MOJIMBOCTI TOYHO BCTAHOBHTH a00 rapaHTYBATH BiACYTHICTh Ae(eKTiB
Yy TpOrpaMHOMy TPOAYKTi 3 YpaxyBaHHAM JIOJCHKOrO (akropy, sKui
TIPHCYTHIii Ha BCiX eTanax JKMTTEBOro mukiy I13.

Icuye Gesmiu mizxomis 10 BHpilleHHs 3aBaHHS TECTYBAaHHS M
Bepudikanii I13, ane edexriBHe TeCTyBaHHS CKIAAHUX NPOrPAMHUX MPOAYKTIB
— 1ie TPOLEC HAMBUILOO MipOIO TBOPYHI, 10 HE 3BOAMTHCS 110 HACIILYBaHHS
BHM3HAYEHMM i YiTKHM OpoLeaypam abo CTBOPEHHIO TaKHX.

3 normany ISO 9126, sxicte I3 MOKHA BH3HAYHTH SK CyKYIHY
XapaKTEepPHCTHKY AOCHiKyBaHOTo I3 3 ypaxyBaHHSAM HACTYNHHX CKJIAJOBHX:
HaJIiiiHiCTh, CYNPOBOKYBAHICTb, NPAKTUYHICTh, e()eKTUBHICTb, MOGLIBLHICTS,
(yHKIUIOHATIBHICTE.

Buyepnue TecryBanHs (T0o6TO mepebip ycix MOXKIMBHX BapiaHTIB
BUKOHAHHS) JU1s Oy/ib-AK0i HETPUBIANbHOT IPOrpaMu HeMOXKIUBO [1].

Tlicns mnpoBeneHHs aHamisy pesylbTaTiB  BOPOBA/UKGHHS CHCTEMH
YNpaBliHHA TOTOKAMHM JaHMX B iHQOpMawiiiHy cucTeMy XepcoHCHKOro
TOMITEXHIYHOrO ~ Komeky ONEChKOTO — HAUIOHANBHOTO  IOMITEXHIYHOro
yuiepcutery (XIITK OHITY), npHHIMOM Ta MexaHi3MH pOBGOTH SKOT
BUKIaJIeHi B MaTepianax [2, 3], y3aralbHHMO Pe3y/IbTaTH A0CIIUKEHHS.

Awnanis Gy IpoBe/IeHHi Ha OCHOBI HACTYIHUX I1'ATH KoedilieHTiB sKocTi
pobotu cucTemu: BiaMoBocTilKicTs cuctemH (k;); NPOTHO30BaHICTh CHCTEMH
(k2); crabinsHicTs pocty yepru o6pobku 3anutis (k;); akryanbHicTs nanux (k)
Ta BiACYTHICTh IOMMIKOBOrO BUKOHaHHs 3anutis (ks), fKi BU3HAYalOThCH 3a
HacTynuumH Gopmynamu. Koedimient k;:

(O]

ne ' — yac BuKOHAHHS i-rO 3aBAAHHA (i<W,
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% _ yac BUKOHAHHA i-rO 3aBIAHHS Mil YAC KPHTHYHOTO HABAHTAKEHHS
poBouoi craHuii.
Koedinient k, Bu3HAYA€ThCA SK BiIHOLIEHHS BiIXWIEHHS eMIPUYHOT
(yHKwii BiZ mporso3oBaHoi. B TakoMy Bumaaky k; BUCTYNAE B SKOCTi KPHTEDilO
Tlipcona. Koedimient k;:

= +100%
Nmax(o,) 5

@

e 0; — KibKiCTb 3anuTiB B uepsi B MomeHT i (<L), Koediuient k.

3)

ne

— KiIbKiCTh HEAKTyaJIbHUX JAHMX B j-i CyTHOCTI,
% — 3aranbHa KiIbKICTh NaHMX B j-ii CYTHOCTI, SiKi MalOTh BIACTUBICTH

oHosroBatucs. Koediuient ks:

A s (4)

Jie P/ — KinbKicTh BUKOHAHMX 3aIUTIB B MOMEHT j,

© — KiZbKicTh BMKOHAHWX 3aNMTIB 3 TIOMHIKAMH 260 HEAKTyalbHHMH

JIAaHUMH B MOMEHT /.

Busnauumo 3 0CHOBHI BUMOTH J10 POGOTH CHCTEMH:

TIpioputer BinMoBoctilikocTi (F). BukoHaHHs 3aBIaHb B NPOLEC
HaMMEHIIO 3aBaHTAKEHOCT] poOOYOI CTAHLIIT 3a IONIOMOTOK) areHTiB.

Tlpioputer mBuakocti (S). BHKOHaHHS 3aBJaHb 3 ypaxyBaHHAM
HaliMEHIIMX BHTPAaT 4acy i3 3aCTOCYBAHHSM areHTHO-OPi€HTOBAHOIO METOLY
YHpaBniHHs NoToKaMu naHuX B Gasax nammx (BJI). Meron onnca B crarTax [4,
3k
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Tlpiopurer HaBaHTaXEeHHs Ha ToNOBHY cucremy ympasninas (TCY) (7).
Bes 3acrocysanHs arenti. Bei nawi Bianpaensiotscs no cepsepy 3 I'CY Tta
06poBm0I0TECs He3M0CepenHbO HA HEOMY.

Taxk K 3a7a4a HaMKPAIIOro PO3NOJiTy BaroBUX KoedillieHTiB monsrae B
Hai{BJaNioMy ynOpsiAKYBaHH] J0JATKOBUX BUMOT 3a iX B@KIMBICTIO, a micis
BIPOBAUKEHHS CHCTEMH YNPaBIiHHA OTOKAMH JaHHX BPAaXOBYIOThCA 3 BUMOTH
(F, S, T), T0 BCbOro MOXKIHMBHX yNODS/AKYBaHb (IEPECTAHOBOK 3 3 eleMeHTiB), a
3HAYUTB i Pi3HHX npioputeriB pobotu , Oyae 3! = 6. Posmmdpyemo 3HaueHHs
BCiX NpiOpHTeTIB:

— (F, T, S) — pobora 3 arestamy 3 BiINPaBICHHSAM BCiX IaHHX Ta
obpobkoto ix Gesnocepensso B I'CY. AreHTH BHKOHYIOTb 3aBJaHHS 3a
PO3KIIAZIOM TiIbKH B MOMEHT C1abKoro HaBaHTaXeHHs po6o4oi cTanmi

— (S T, F) — poGota 3 BUKODHCTAHHSIM areHTHO-OPIEHTOBAHOTO METOAY
YOpaBliHHA TOTOKAMH JaHHX. ATEHTH HE BHKOPHMCTOBYHOThCH. ICY
6e3nocepenbo BUKOHYE 06p0oOKy JaHKX Ta ynpaBuse Biananennmu BJI.

— (F, S 1) — BUKOpHCTaHHA Ha BCiX POOOYMX CTAHISX areHTiB Ta
AreHTHO-OPIEHTOBAHOTO METOAY YNPABIiHHS IOTOKAMH JaHMX. Bci 0Gpobku
NaHUX BHKOHYIOThCA Ha pOOOYMX CTAaHUiAX B MOMEHT iX cnabkoro
HABAHTAKEHHS.

— (I. F, S) — BUKODHCTAaHHS JIOKaNbHMX HE3B'S3aHMX AareHTiB Il
BHKOHAaHHA NpaBui Ha Bimokpemienux BJ[. T'CY Ta areHTHO-Opi€HTOBaHMA
METOZl YNpaBNiHHA TNOTOKAMH JaHMX HE BHKOPHCTOBYIOTBCA. 3aBIAHHs
areHTaMH BUKOHYIOTECS B MOMEHT C/abKOrO HaBaHTaKeHHs Ha pobody
CTaHIiio.

— (S, F, T) — BuKkopHCTaHHs Ha BCiX POOOYMX CTaHIifAX areHTiB Ta
AreHTHO-OPIEHTOBAHOrO METOAYy YNpABMiHHA NOTOKAMHM AaHuX. Bci 06pobxu
JIaHUX BUKOHYIOThCS Ha POOOYHMX CTAHIIAX B MOMEHT HAJXOJDKEHHS KOMaH/IH,
HE3BAKAIOUM Ha iX PiBEHb HABAHTAXKEHHSL.

— (T, S, F) — pobora Ge3 areHTiB. AreHTHO-ODI€HTOBAHHMI METOZ
YUpaBIiHHS TOTOKAMM JAHHX BHKOPHCTOBYEThCH SK JONOMDKHHH IpH
Hazcunausi aauux 10 BJ1 Bin I'CY. PiBeHs HaBaHTaXeHHs po604oi cTaHUil He
BPAXOBYEThCS.

Ha ocHoBi aHani3y Ta 0GpOOKH OTPUMAHHX EKCIEPHMEHTAIBHEX OLIHOK
BCiX IecTH CHOPMOBAHHX TOCTIZOBHOCTEH 3a KOKHEM 3 5 koediuienTis sxocti
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ki (rabn. 1, puc. 1), Gynu 3anami BiHOIIEHHA NOMiHyBaHHs, TOGTO CTymeHi
TnepeBart JUls KOKHOI apH npiopuTeTis (Taba. 2).

Tabmuns 1 — PesymbraTd aHamisy skocTi ob6paHux mpiopuTeTiB 0GpoGKM
TOCIIOBHOCTEH AaHuX

Posknan (x;)

Xy Xz X3 X4 X5 X

o F,T,8) | S, T,F) | (F,8,T) | (T,E,S) | (S,E,T) |(T,S,F)
Koediuienta

sxocri (k), %
BiZIMOBOCTIliKiCTh

100 90 100 95 90 92
cucremu (ki)

TPOTHO30BaHICTh
99 60 100 93 2 84
cucremu (k;)

cTabinpHicTh
pocty Hepru
00pobku 3anuTiB
(ks)

AKTyaJIbHICTh

90 99 99 85 100 90

90 100 89 85 100 100
nanux (ks)

BICYTHICTH
TIOMHJIKOBOrO
BHKOHAHHS
3anuTis (ks)

99 100 100 100 100 99

OTpuMaHe BiJHOLICHHS AOMiHYBaHHA € HEYiTKHM, TOGTO AJIsi KOXKHOI
Tiapu NpiopuTeTiB (X; X;) BU3HauaeThCs R(X; X;) — KiIbKicTb KoediuieHtie, B
SKHX Mae mepeBary X;, Ta R(x;, X)) — KiZbKicTb Kkoe(illieHTiB, B AKHX Mae
nepesary x; [6], mpuuoMy BHKOHaHHA KoediuienTty k; BiBiui BamMBile 32
BHKOHAHHS BCIX 1HIIMX Koe(iieHTiB AKOCTI.

Jlns pose’si3aHHA 3ajaui YIOPAAKYBaHHS OTPMMAHHX NPIOPHTETIE 3a
3MeHIIeHHIM iX mapametpiB skocti Oyna Bukopucrana dopmyna (5), ska
XapakTepu3ye CTyNiHb IlepeBarW JaHOrO IpIOpHUTETY PpobOTH cHCTeMH
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YOpaBIiHHS  [OTOKAMH

xoedimientamu B ony [7]:

JIaHHX,

TOGTO

3BOJIMTH

OLIHKH

3a

Ppi3HHMH

=i
==
=i
@ ka
ks
Pucynok 1 — Jliarpama posnozizy 3uaueHb koedilienTis sxocTi
Tabnuus 2 — Binnomenss fominyBauns R(x;, x;)
X
Xj Xy X3 X3 X4 X5 X6
FT.8) | & T.F | ST | (LES) | (SET (T,8F)
X
- 4 2 4
(F, S, T) ¢ i
X2
- 3 3 3
sED| i
X3
- 5 3 4
(F,T,8) 4 5
X4
1 1 - 3 3
(T.E.S) ?
Xs
G.T.F) 3 5 3 3 - 3
X6
1 2 3 -
asp| °’ ;
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Jns BinHomenus R(x; X;) Tabmn. 2 MaeMo:
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Nplops ™8™ PO OOTH ONOTE KM

Pucynok 2 — 3Be/ieHi OLIHKH AKOCTI NPIOPHTETIB Xi poGOTH CHCTEMH
110 MPHBO/IMTH IO HACTYNHOTO BIOPSIKYBAHHA: X1, Xs, X, X3, X4, X¢ (PHC. 2).
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3rizHO puc. 2 OTpHMYEMO, IO B NPOLECi BUKODHCTAHHS AreHTIB Ta
AreHTHO-OPiEHTOBAHOIO METOAY yNpPAB/IiHHA NOTOKAMH JaHUX, POGOTa CHCTEMH
€ Ginbr cTabiTbHOIO T4 IPOrHO30BAHOIO B NOPIBHAHHI 3 KIACHYHHM METOZIOM
00poOKH BCiX 1aHMX Ha CepBepi Ge3 BUKOPUCTaHHs posnoainenux BII.

TakuM uMHOM, B pe3ynbTaTi BIPOBADKCHHS CHCTEMH YIPABIiHHS
noTOKamMu AaHuX B iH¢opmauiiiny cucremy XIITK OHIIY, Gyia migsuimena
€(EKTUBHICTh POGOTH JIOKATIEHAX ABTOMATH30BAHMX CHCTEM YNPABIiHHS.

Ile 103BOMMNO 3MEHIUNTH NIKOBE HABAHTAKEHHs HA PO6OYi craHuii Ha
8%. Yac cxanysanus Beix BJI ta nouryk notpi6Hoi indopmauii sMenmmscs Ha
5%. Yac BHKOHAHHA CKIAlHHX 3aIMTIB A0 po3moxineHux BJ] 3MeHummBCs Ha
14 % (puc. 3).

100 T 7
90 %
80 %
70
60
% 50
40
30
20
10
0 T T
TTixoee Yac crapyeaHd  Yac BHKDHAHHA
HapaHTaxemHd  BoxBl[1a CITRIHEX
Hapofowi  mommk moTpifimd  sammTie go
Crarmi 1 opmattii POSTIORINERNX
BI

12 J0 BIIpOEaIpREHHS METOfly YNPABIIHES [T0T(KAMY [RHAX
B [licyw BIIp OBaDKEHHA MET 0]y YIPABIIHES TIOTOAME JRHHX

Pucynox 3 — ITopiBHsATsHA JiarpaMa BUKOPHCTAHHS aTr€HTHO-OPIEHTOBAHOTO
METOJy YIpaBIIiHHS TOTOKAMH JAHHX

Cnmcok  Bukopucrammx juepen: 1. Tecruposanue mporpaMmHoro —oGecrieuenus
[Enextponunii pecypc] — Pexwum aocrymy: http://social.msdn.microsoft.com/Forums/ru-
rw/fordesktopru/thread/e750a78b-0c1f-4766-81a2-7ceadbdb3ea2 (08.04.14). 2. Caghonos M.C.
Merox peikuHIpHHTY iH(hOPMAIIIHOT CHCTEMH 3 BUKOPHCTAHHSM 06'ekTiB ynpasninus [Tekcr]
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