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OcoOGeHHOCTU MNOCTPOeHUA MyNnbTUMEeAUHWHONW CUCTeMbl YrpaBneHUs
0a3amMu NaHHbIX

MpoBegeH aHanus mynsrumMeauiHelx CYB[, onpeaeneHbl OCHOBHblE
Tpe4oBaHUA K HAM.

PaccmoTpeHo gBa noaxoja K opraHusauMM mynstumeauidHbix CYB[ — ¢
ncrnonb3oBaHneM annoBbixX cepeepoB M 6es.

OKkcnepumMmeHTanbHoe  uUccrnefoBaHWe Mokasano  uenecoobpasHocTb
NCNomnb30BaHNA alnoBbiX CepBepoB ANA  XpaHeHWs  MYyNsTUMeOWWAHOW
WHOopMaLUMK, Tak Kak 3ToT nogxoa obecneymBaeT BOrbLUYO CKOPOCTL 3anucu-
YTEHUA JaHHbIX.

The analysis of multimedia databases was carried out, the main
requirements were pointed out.

Two approaches to the organization of multimedia databases were
considered — with usage of file servers and without.

The experimental study has shown the practicability of file servers’ using
for storage of multimedia information, because this approach provides higher

speed of data read-write.

BBeaeHue

Ha cerogHAWHWA JdeHb WHOpMaLMA SABMNAETCA OAHWUM W3 Haubornee
LEHHbIX  pecypcoB, MO3TOMY K CUCTeMaM e€ee XpaHeHWa MpeAbAaABnawTcA
nosblleHHble TpebosaHuA. [lonHoTa WHgopMauuK, CKOpOCTb A0CTyna,
nerkocTe Moucka — OOHW W3 TNaBHbIX XapaKTepuUCTUK Takux cuctem [1]. C
nofABreHNeM BbICOKOCKOPOCTHBIX CNOCO00B Mepejadn AaHHbIX, TpaauunoHHaA
TeKcToBaa MHoOpMaLUA Havana AONONHATECA MynsTUMeAUUHOW: doTo, ayano
W BUAeo MaTepuanamu [2]. Basbl AaHHbIX ANA XpaHeHUS MynbTUMeAUWHbIX
channoe OblM BblgeneHsl B cneumanbHbld Knace MynsTMMegunHblx CYB[
(MM CYB) [1]. Ha cerogHAWHWA AeHb HeT eAWHOro nogxoda K BOMPOCy
noctpoeHna MM CYB[, paboTa ¢ MynsTUMeAWWAHLIMA AaHHLIMWU TpebyeT oT
Basx daHHbIX ©Gonee cnoxHoro dyHKUWOHaNa rno cpeBHeHUO ¢ oBpaboTkon

TEKCTOBOW MHOpMaLmMK.

mmsa.kpi.ua kadenpa maTemaTUYHMX METOAIB CUCTEMHOrO aHanisy



B cBA3K ¢ 9TUM UenaMM JaHHOW paboTbl ABNAETCHA W3YyYeHUEe BOMNPOCOB
opraHusayum MM CYB[l n nposejeHue 3KCnepuMeHTanbHOro uccregosaHuA
ANA aHanusa pasnuyHbIX NoAX040B K XpaHeHUo MynsTUMeANNHBIX JaHHbIX.

1. MM CYBA: TpeboBaHua, GyHKUNK, aHANN3 NOAX000B

Onpegenum ocHoBHble TpebosaHUA K MM CYB[:

1) onepupoBaHWe ¢ MyNETUMEAUWHBLIMK 06bekTaMM (M3oBpaxeHuna, ayauo,
BUAeo hannel), Nnogaepxka popMaToB JaHHOTO Buaa hannos,;

2) Hanu4yue BbICOKOMNPOU3BOAWUTENBHOIO XpaHunvLwa 6onbLUIoN eMKOCTH;

3) noagepxka Bcex cpeAcTB penAunoHHbiXx CYB[, Takux kak TpaHsakuuw,
norupoBaHue, BEPCUOHHOCTb, 6e30MacHOCTb AaHHbIX;

4) obecneveHue cpeicTB WHMOPMALMOHHOIO MoOUCKa: accouvaTUBHBLIN
MOouCK, MOWCK MO COAEPXUMOMY, COPTMPOBKa pesynbraToB Moucka,
n3eneyeHue WabnoHoB ANA MHAEKcaLUWU K noucka;

5) nopdepxka MHOFOMEPHOro MHAEKCUPOBaHUA MyrsTUMeAna 0O bEKTOB;

6) Hanuyue CTPYKTYpPbl XpaHeHWsa OonbluMx ABOWYHBIX hannoB ¢

BO3MOXHOCTLHO NoBrnoYHoro AoCTYNa K AaHHbLIM.

KpoMe BbllWeyKkasaHHbIX xapaktepuctuk MM CYB/[ gomkHa obecneynsaTtb paj
hyHKLUMIA Ans ynpoleHna paboTbl KITMEHTCKUX NPUINOXEHWIA, @ UMeHHO [3]:
e Hanu4dne nepapxuveckoro npegcrasrneHnsa MM o6bekToB;
e noaaepkka MeTagaHHbIX;
e obecrnevyeHve COBMECTHOM UCMOSb30BaHNA AAaHHBIX HECKOMNBKUMUN
nonb3oBaTENAMM,
e HaBWrauUWMOHHLIA AOCTYN U UHTEPAKTUBHOE YTOYHEHWE 3aMpoCoB.
bornewuHcteo MM CYBM asnatotca penAaumoHHeiMA [4,5]. HecMoTpa Ha
TO, 4YTO ©STO Hawmboree pacnpocTpaHeHHbIN noaxod, npw pabote ¢
MyneTUMeana obbekTaMu OH MMeeT paj HegocTaTkoB. lMpouecc HopManMaaumn
BedeT K pasbueHuto obbekta — 0OBEKT npeacTaBnaeTcd B Buae 6GonbLuoro
KonudecTBa 3annucel B HeckonbKux Tabnuuax; ana paboTel ¢ UenbiM 06beKToOM
(Hanpumep, us3BnedveHne w3 B[) kaxabil pas TpebyrTca [OpPOrocToAlMe
onepayun JOIN. OpraHusauma JocTyna K  MynbTuMegna  OObekTy
OCYLLUeCTBNAETCA C MOMOLLBIO XpaHUMbIX Mpoueayp W Nonb3oBaTeNbCKUX
hYHKUMIA,  BCTpOEHHOro  dyHKUMOHanma B  pendyuoHHblx BGasax  He
npegycMoTpeHo [4].
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B cBolo ouepedb, 00beKTHO-opeHTUpoBaHHble (OO) ©Gasbl AaHHbIX
obecneymBaloT ABHOE MOJEenUpoBaHWE OTHOLIEHUMMA «YyacTb-Lenoe» u
Hanpsamyo nossonAlT obpawateca k obbekTy. bBonee Toro, HekoTopble
OOCYB[] nogdepxunBaroT N3bATUE 0ObekTa W3 XpaHunuwa ¢ OnoKMpOBKOW
OpuWrMHana u konupoeaHwe o6paTHo nocne MoAudukayun (T.e. CUHXPOHU3ALUIO
check- out/check-in) gnAa coctaBHbIX 00BEKTOB [5].

K coxaneHuto, COBpeMeHHbIe CPeAcTBa He MOSTHOCTHIO COOTBETCTBYIOT
Bcem TpeboBaHnam MM CYB B nnaHe nogdepXkm 0OBbEKTHO-

OPHUeHTUPOBaHHOTO Noaxoaa, arnropuTMoB NOUCKa N CKOPOCTU KaHaroB.

2. Opranmsaumna mynstumeauninHon CYBJ
CxemaTuveckm npocTedwyrw MMCYBL MoOXHO npeacTaBUTb TakuMm

obpasom (Puc. 1) :
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Puc. 1. Cxema mynstumeaunHoin CYB[L

XpaHeHWe AaHHbIX MOXeT 6blTb OpraHW3oBaHO creaylluM o6pasoM

(puc. 2).

e KaK nons B MynsTMMeAWNHON 6ase AaHHbIX;

e Kak oTaenbHble cainbl Ha dhalinoBbIX cepBepax, CChINKU Ha KoTopble (a
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TaKxe Ux onucaHuA) cogepxatca B 6ase JaHHbIX.

Ana peanusayun BToporo noaxoda npeanaraeTca UCNOMb30BaTh KNUEHT-
cepeepHyo cucteMy. Cepsep BbINONHAET cTaHgapTHele dyHKkUun CYBL, a
KnueHT paboTaeT ¢ cepBepoM MPUMNOXEHUWA Yepe3d MONb30BATENLCKUN
nHTepdperic. Cepaep BhINonHAeT Bce dyHKUUKM no obpaboTke MynsTMMeana-
chavinoB: cxkaTue, cosgaHve MeTafaHHbIX, MHAEKCUpoBaHWe, 3anuck B Basy
AaHHbIX. CepBep NpUHUMaeT awunsl No ceTu, Nocrne Yero coxpaHsaeT nx B 6asy

AaHHBIX.
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ApaHUnu e JaHHbIX APEHHMULLE LaHHBIX
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Puc. 2. MNoaxoabl kK XpaHeHWo gaHHbix B MM CYB[

CpaBHMM ABa BUAaA opraHusayun (puc. 2) MynstuMeauiiHon 6asbl AaHHbIX:
C MCMONbL30BaHUEM OTAEMNBHOro XpaHunuwja MynsTMMeaunHbIX 06bekToB N Ges

Hero.
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3. CpaBHUTenbHbIA aHanui nMOAXOAOB K XpaHeHU0 JAaHHbIX B
MynbsTumMeauitHoin CYB[

B kavecTBe xapaKTepucTMK CpaBHeHWA NOAX040B npegnaraeTca BelbpaTh:
yAo6CTBO XpaHeHuA MHpopmauun, ©e30nacHoOCTb, MacluTabupyemocTb,

KOHUrypUpyeMocTb U CKOPOCTb AdocTyna [6].
1) Ypo6cTBO XpaHeHUa

Mpwn pasmelleHun GannoB Ha OTAeNbHOM aWnoBOM cepBepe, Mpu
Hanuyun JocTyna K Hemy, daunbl MOryT OblTb NErko OTKPbITbl, CKOMUpOBaHLI
unu yaaneHol. XpaHeHue awnnoB HenocpeacTBeHHo B B[] npepnonaraer
HeoOXoAUMMOCTb UCMNONb30BaHUA OOMONTHUTENBHOMO YHKLMOHAaNa, noToMy 4To
B Base JaHHbIX halnbl XpaHATCA B ABOUYMHOM Buge. TakumMm o6pasom, XxpaHeHne

MynbBTUMeaMa-06bekToB Ha thairoBoM cepeepe AengeTca Gonee yao6HbLIM.

2) BesonacHocTb

Mpn  HanmMuMM  HEeCKOmNMbKMX  PaWMoBLIX  CepBEepOB  BO3HWUKAET
HeoOX0AUMOCTE HAaCTPOWKM cUcTeEMbl ©e30nNacHOCTW TakuM obpasom, YToObl
TONMBKO MPUIIOXKEHWE U MOMb3oBaTerid ¢ COOTBETCTBYIOWMMU NpaBaMu MOTMU
nony4yuTb  AOCTYMN, 4YTO  co3gaeT  JOMOSTHUTENbHYH  3ajady  And
agMUHUCTPATOPOB CeTU N pas3paboTunkoB npunoxeHunsa. 3agadva obecneveHus
BesonacHocTn Basbl AaHHbIX ocTaeTcd B oBouMx criyvasx, HO NpW XpaHeHun
¢haninos B 6ase AaHHbIX €€ LieHHOCTb BO3pacTaeT Mo CpaBHEHUIO C BApUaHTOM
XpaHeHWa channos Ha painoBbIX CepBepax.

3) MacwTabnpyemMocTb

Mpn pocTe KonuvecTBa 3anpocoB K Oase JaHHelX U ee 06bEMOB BOMPOC
NPOU3BOANTENBHOCTU MOXET CTaTb KPUTUYHBIM, Tak Kak 3anucb W nepejava
fonbLloro KonuyecTsa ¢halnoB co3gaeT CepbesHylo Harpysky and annosou
nogcucteMbl cepepa Oasbl JaHHbBIX WM CETEBOro kaHana. B To e Bpems
Hanuyne  HeckorbkMx  aWmnoBbIX  CEepBEepOB  MO3BOMUT  paBHOMEpPHO
pacnpefenuTb 3Ty Harpysky, Ho TpeboBaHUA K CETEBbIM KaHanam OCTaHyTCH W
MOAABATCA AOMOSTHUTENBHBIE TpeBoBaHMA K MPOU3BOAUTENBHOCTW halfoBbIX
cepBepoB, TaKk Kak HegocTaTovHas MNpPOoW3BOAMTENBHOCTE OAHOIMO Ccepeepa
MOJET CYLLeCTBEHHO 3aMeASTUTb BCIO CUCTEMY.

4) KoHurypupyeMoctb
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KoHdpurypupyemocTb XapaktepusyeT BO3MOXHOCTb CUCTEMBI
COOTBETCTBOBaTL CBOEW cpeae W NoTpeBGHOCTAM  MNPUNOXEHWUA. Mpw
NCNoMb30BaHNN PaWroBLIX CepBepoB, KpoMe cTaHgapTHbIX TpeboBaHWA K
KoHGurypupyemoctn CYB[ BO3HMKAKOT JOMOMHUTESNBHBIE, TaK Kak Heobxoqumo
HacTpoOWTL NpaBa AOCTYMa Ko BCeM haWnoBbIM cepBepaM W UX BO3MOXHOE
B3aumogencTtene. Kpome Toro, npu HeobxoAMMOCTH nepemelleHns ainos Ha
Apyron  haWnoBoW  cepBep  BO3HWMKAKT  criegyroljue npobnemei:
HernocpeacTBEeHHOe nepemeLyeHve hainos n HeobXoANMOCTb
nepeHanpaeneHna CCbINOK Ha HOBbIN halinoBbIA cepeep.

Takum o06pasoM, C TOUYKM 3PEHUA KOHDUIYPUPYEeMOCTWU, opraHusauma
CYB[ ¢ ucnonbsoBaHWe halnnoBbiX cepBepoB ABNAeTca Oonee CrOXHON.

o) CKopocTb

[na cpaBHEHUA CKOPOCTM 3anUCU U YTEHWA AaHHbIX MPU UCMONb30BaHMM
paccmaTpuBaeMblx noaxoaos OCYLLIeCTBUM 3KCNepuMeHTanLHoe

nccrnejoeaHue.

4. 3KcnepumMeHTanbHoe uccnegoBaHue

MpoBeaeM cpaBHEHUE CKOPOCTU CYUTBLIBAHWUA CUCTEMBI C MCMOSNb30BaHUEM
hannoBLIX CepBepoB N CUCTEM De3 HIX.

B kavectee CYBM npegnaraerca B3ATe Microsoft SQL Server 2005.
Beibop obycnaenueaetca Tem, YTo gaHHaa CYB[ He nMeeT orpaHWYeHUn Ha
pasmMep Tabnuubl 1 MMeeT TUMN AaHHbIX Image ana sanucu 6onblunx o6bemoB
AaHHbeIX. Tun Image nogaepxneaet o6bekThl pasmepom go 2 GB.

CpaBHMM pesyneTaTel 3aMMcyu U cHUTbIBAHUA Npyu oboux nogxogax (puc 3,
puc 4, puc 5 ). Npu aToM Kpueble 1 (Ha pucyHkax oBo3Ha4valoTCA KBagpaTamMu)
oTobpaxalT BpeMd 3anucU(CYMTbIBAHWE) ANA CUCTEM € WCMOMb3oBaHWEM
chalnoBLIX CepBepoB, a KpvBble 2 (Ha pucyHkax obo3HavaeTcsa pombamu) —
BpeMs 3anucu({cynTbiBaHWA) Ana cuctem ©e3 UCMONL30BaHUA hanfoBbIX

CepBeEpOB.
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Puc. 3. Mpadurkn 3aBUCTUMOCTM BPEMEHU 3anucu oT pasamepa MM obbekTa
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Puc. 5. Tpathukn 3aBUCTUMOCTU BpPEMEHU cHUTBIBaHNA OT pasmepa MM obtekTa

Takum 06paz3oM, NpU  UCMONL30BaHWM apPXUTEKTYPbl C  halArnoBbIMK
cepBepaMM HabnogaeTca 3HAYUTENbHOE COKpalLeHWEe CKOPOCTW peakumu

CUCTEMBEI.

BbiBOoAbI

1. OnpepeneHbl OCHOBHble TpeboBaHUA K MynsTUMeguiaHbIM  CYBL,
BblgeneHsl QyHKLMM U NOAXOAbLI, UCMonb3yeMble Ans obecneveHus paboTel C
MynbTUMeana oBbeKTaMU.

2. PaccmoTpeHo pBa BapuaHTa XpaHeHUs MynsTuMeauna oOOLeKkToB B
Basax gaHHblX. [MpoaHanuavpoBaH MOAXo4 K opraHusauumv MynsTUMeguiaHON
CYB[] ¢ ncnonbsoBaHWeM halrnoBbiX cepBepoB.

3. [lpoBeaeHo aKcnepumeHTanbHoe wuccnegosaHne MM CYBL c
havnoBbIMU cepBepamMu U Be3 HX. CpaBHUTENbHLIN aHanM3 rnokasar, 4YTo B
obwem crnydyae cneayeT BblibupaTe BapuaHT MOCTPOEHUA CUCTEMbl C
harinoBbIMA CepBepamMmM, MOTOMY YTO TakoW BapuaHT obecneumsaeT HonbLyO

CKOPOCTb 3alnnMch-4TeHnA gaHHbBIX.
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