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AINTOPUTM NMOUCKA ANNTbTEPHATUBHDbIX
MAPLUPYTOB A4 3ANMPOCOB BA3 JAHHbIX C
MATEPUAJIM30OBAHHbIMW NPEACTABIEHUAMW®
Jdarunna JI. B.Z, Moronaes A. K.2
(JTuneyxuii 2ocyoapcmeennulit mexnudeckuil yHueepcument,
Jluneyx)

B oannoii cmamve danvi ocnogHvle onpedeneHus: IKEUBANEeHN-
Hble 3anpocsl, MApupymsl 6bINOJIHEHUS 3aNPocd, albMePHAmueHbvle
Mapwpymol, NONHAA SPYANA MAPWPYMO8, NOOPOOHO ONucau aneo-
PUMM HOUCKA AbIMEPHAMUBHBIX MAPWPYMOS 05 3anpoca & 0a3ax
OAHHBIX C MAMEPUATUZOBAHHBIMU NPEOCTHAGNEHUAMU.

KitroueBsie cioBa: Mateprain3oBaHHbBIE TIPECTaBICHNUS, 0a3a
JaHHBIX, aJIbTEPHATHBHbBIC MAPLIPYTHI.

1. BeedeHue

B Hactosimiee BpeMs B pa3iHYHBIX cdepax 4eTOoBEUECKOH jaes-
TEJIBHOCTH BAXKHYIO POJIb UTPAET ONEPAaTUBHOCTb NPUHSITHS pelie-
HHUH ¥ CKOPOCTH MOIy4eHHsI HH)OpMAIMY, BIMAIOLICH Ha 3TH pele-
Hust. TlomyuuTs onepaTMBHO MHGpOpPMAaLUIO U3 0a3bl JAHHBIX 4acTO
HE MPEACTaBIISIETCs] BO3MOXHBIM M3-3a HAJM4YUs O0NbLIOro odbema
JAHHBIX U CJIOKHOCTH 3allPOCOB B HCTIOJNB3YIOLIEiCS HHPOPMALIMOH-
HoW cucteme. IloaTOMy co3fgaHMe M NPUMEHEHHE METO/O0B, N0O3BO-
JSIOIIMX HOBBIIATH 3((PEKTUBHOCTL BBINOJIHEHHS 3aIPOCOB, SIBIIS-
eTcs aKTUBHO pa3BUBArolLeics oOmacTeio wuccienoBanuid. [lox
NoBbIICHHEM 3P (PEKTUBHOCTH BBHIIIOJHEHUS 3alIPOCOB — ONTHMHU3A-
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[Uell 3arpocoB — IMOHMMAETCSl COKpAIleHHe BPEMEHH MX BBITIONHE-
HUSL.

CymiecTByeT MHOXKECTBO MOIXOJ0B K MHHUMH3AIMU BPEMEHU
nosrydeHus TpedyeMoii nHpopMaru u3 0a3pl JaHHBIX, OCHOBAHHBIX
Ha ONTHMHU3AIMK 3alIPOCOB: JIOTHYECKOM M CeMaHTHUECKOM.[1] DTu
MOIXOJBl OCHOBAaHBI HAa BHYTPEHHEM IPEOOPa30BaHWU 3aIPOCOB,
W3MEHEHUH TIOCIIEIOBATEIHFHOCTH BBITIONHEHHS OTIEPAIid PeIsI-
OHHOM anreOpel. Majgo HCCIeAOBAaHHOW SBISETCS BO3MOXHOCTH
ONTHMH3AINU 3aIPOCOB B 0a3ax MaHHBIX, COAEPIKAIINX AyOIupye-
Myt uHpopManmoo. CoaepxaHue TyOnrKaToB WHGOPMAIUH IT03BO-
JSET CTPOUTH PA3IMYHBIC 3aMPOCHI AJIS TOXYYCHHS OJTHOW M TOM Ke
WHGOPMAITUH, TTPHYEM BPEMS WX BBITIOJHEHHS MOXKET CHIIBHO Baph-
upoBaThcsi. OOHUM W3 CHOCOOOB KOHTPOJMPYEMOTO XPaHEHUS H
MpUMEHEHUsT TyOnupyeMoil nHGOpMAIK SBISETCS UCTIOIh30BAHNE
MaTepUaTH30BaHHBIX MPEICTaBICHUN. Marepraan3oBaHHBIE Tpe-
craBieHus, sruepBeie mossuBmuecs B CYBJ| Oracle, sBnstorcs
Ta0muiamMu 0a3bl JaHHBIX, XPaHAIIMMH PE3YJIbTATHl BBHITOIHEHUS
3armpocoB. LlenocTHOCTh NTaHHBIX B TAaOJNHIIAX MaTepHATU30BAaHHBIX
MIPEJICTABICHNH TIOIEPKUBACTCS MTEPHOAMYECKON CHHXPOHHU3ANEH
WJIH UCTIONIb30BaHUEM WHCTPYMEHTOB TPUTTEPOB.

Takum 06pazom, 3aaue MOUCKa MHOXKECTBA PA3TUIHBIX CEMaH-
TUYECKH SKBUBAJICHTHBIX BAPUAHTOB BHITIOJIHEHHS 3aIIPOCOB B 0a3zax
JMAHHBIX C MaTepHAM30BAaHHBIMU TIPEJCTABICHUSMHU TIOCBSIIEHA
JTAaHHASI CTaThsI.

2. Mouck anbmepHamMueHbIX MapwWpymoe ebINnosIHeHUs
3anpoca

Crpykrypa B/l mpencrasnsiercs B Buae rpada, riie BepIIMHBI
COOTBETCTBYIOT TaOnuuam, a pebpa — cBA3IM Mexay HumH. Cxeme
BBITIOJIHEHMST 3alpoca COOTBETCTBYET MHOKECTBO BEpIIMH Trpada
(tabimn B/l, ucone3yeMsix B 3ampoce) U pedep Mexay HUMHU (CBS-
3ed Mexay TaOnuuamH, HCHOJIb3YyEeMBIMH B YCJOBHUSX 3ampoca)
cm.puc.l. OTH MHOXKecTBa BepIMH M pebep 00pasyroT MapupyT
BBITIOJIHEHHMS 3arpoca Ha rpade [2].
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Puc. 1. Illpumep epagpocmpyxmypnoii modenu bJ{

[lpn wcnonbp30BaHUHM MaTEPUATH30BAHHBIX IPEACTABICHUN B
B/l mosiBnsitoTCS ApyrHe MapuipyThl COCTUHEHUs! TaOjWil, mpuMe-
HSIEMBIX B 3aIpocax.

JJ1s1 KOpPEKTHOTO MCHOJIBb30BaHMS PAa3IMYHBIX BAPHAHTOB Map-
HIPYTOB B 33/1a4€ ONTUMH3AIINH 3aIPOCOB JAETCS s/l OTPEICICHUH.

Ompenenenne 1. /[Ba 3ampoca Ha3BIBAIOTCS DKBUBAJICHTHBIMU,
€CJIM TIPU UX BBITMIOJIHEHUH TOYYaeTCcs] CEeMaHTHYECKH SKBHBAJICHT-
HBII pe3ysbTart.

Onpenenenne 2. MapuipyToM BBITIONTHEHUsI 3alpoca Ha3bIBaeT-
Csl MHOKECTBO Ta0IIUII, UCTIOJIb3YEMBIX B 3arpoce.

Onpenenenne 3. [IBa 3KBUBaJCHTHBIX 3ampoca 00pa3yloT allb-
TEepPHATHBHBIE MapUIPYThl, €CIIH MHOXKECTBO TaOJHUI, BXOMASIINX B
NEePBhINA 3alpoc, HE PAaBHO MHOXKECTBY TaOJIMII, BXOJSIIUX BO BTO-
poii.

Ompenenenne 4. N MapmipyToB Ha3bIBAIOTCS alIbTCPHATHBHBI-
MU, €CITU JIF00bIe JIBa U3 HUX IONAPHO SBJISIOTCS albTEPHATHBHBIMU
MapHIpyTaMH.

Omnpenenenne 5. N agbTepHATHBHBIX MapUIpyTOB 00pa3yioT
TIOJIHYIO TPYIIY MaplipyTOB BBIIIOJHEHUS 3ampoca, eclid He cylie-
CTBYET aJIbTEPHATHBHOTO K JIIOOOMY M3 MapIIPYTOB 3TOW TPYIIIHI, HE
BXOJISIILIETO B 3Ty TPYIIITY.

B pamkax 1aHHBIX ONpeeNeHni 3a1a4a OMCKa BCEBO3MOKHBIX
BapUAHTOB BBIMOJIHEHHS 3aIIpOCa CBOAUTCS K ONPEICICHHIO TTOTHOM
TPYIIIBI MapIIPYTOB BEITOJIHEHHS 3TOTO 3a1poca.
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OTOT MOUCK MPOU3BOAUTCS HAa OCHOBE aHAJIM3a MCXOIHOTO 3a-
poca C HCIOJIb30BAHUEM MAaTEPUAIM30BAaHHBIX IPEICTABICHUI,
co3gaHHbIX B B/I.

Jlornyeckn MaTepuaan30BaHHBIE IPEACTABICHUS ABILIIOTCA 3a-
IpOocaMu Ha BbIOOPKY JaHHBIX M3 MCXOIHBIX TaOnui 0a3 JaHHBIX U
JPyTrUX MaTepUalrn30BaHHBIX MPEICTABICHUN, B (PU3MUECKOM CMBIC-
JIe — IPEACTABIIFOT CO00# TaOIUITHI ¢ JaHHBIMH.

Pa3zpaboTaHHbIi anTOpPUTM MOWCKA TIOTHON TPYIIITEI MapIIpyTOB
M3BJICUCHUST MHPOPMALIH 3aKJII0YaeTCs B ITOCIEI0BATENbHON 3amMe-
HE YacTH YCJIOBUIl HMCXOAHOrO 3alpoca Ha MaTepualn30BaHHBIC
NPEACTABICHUS, YIOBICTBOPSIOLINE STUM YCIOBHSIM.

O6o3raunM MView — MHOXXECTBO MaTepHUaIM30BAHHBIX TPE-
CTaBJICHUH, 3JIEMEHTAaMH KOTOPOI'O SIBJIAIOTCS TAaONHMIIBI, IPEACTaB-
msiromme  coboi  3ampochl, pe3yibTaTaMH BBIOJHEHUS KOTOPBIX
ABISIFOTCS COCOUHEHHUS] OT IIBYX [0 HECKOJBKUX TaOiuL B OJHY.
Taxum 00pa3om, Kaxmoe MaTepuann30BaHHOE npeacTapneaue MV;
13 MView moxHo ommcars naGopom (A, T', E') , rae i — HOoMep
MaTepUaIM30BaHHOTO MpeJACTaBlIeHus; A' — MHOXKECTBO BbIOMpae-
MBIX aTpHOYTOB, BXOJALIMX B 3aIPOC, ONPEAECIAIOIMUN 1-0€ Mare-
PHAIM30BAaHHOE MPEJICTABIIEHHE; T — MHOKECTBO TaOJIHUIL, BXOSAIINX
B 3aIpOC, ONPENENAIOMUN i-0€ MaTepHalM30BaHHOE IPECTAaBIIE-
Hue; E' — MHOXECTBO yCIIOBHH, BXOAALIMX B 3aIPOC, ONPEIENS IO
i-oe  MaTepuaaM30BaHHOE IMpejacTaBieHue. [lycTh oOllee Yo
PaBHO s.

AJNrOpUTM MOMCKa albTEePHATHBHBIX MapLIPYTOB JUIS 3ampoca:
ar 0. Jano A — MHOXXECTBO BBHIOMPAaEMBIX aTPUOYTOB B HCXOJAHOM
3ampoce, JIEMEHThl KOTOPOro paBHBI (33,dz...8n) , TIe N — oduiee
yKicao atpuOyToB B 3ampoce; T — MHOXKECTBO TaOJHIl B HCXOJHOM
3ampoce, 3JIEMEHThI KoToporo paBHbl (i, tp...ty), Tme m — oOmiee
yucnao Tabmun; E — MHOXECTBO yCIOBHH B HCXOJHOM 3arpoce,
DJIEMEHTBI KOTOPOTO paBHBI  (€1,€7...€¢) , rae k — oOmee ymcio
ycnoBuid. B cBolo ouepens kaxaas Tabnuma t; COIepKUT MHOXKECTBO
arpubyroB A(t)={ay}, rae r — Homep aTpudyTa 1715 | TAGIHIIEL.

T MHOXKeCTBO TabiMIl MAaTepUANM30BaHHBIX IPEICTABICHHUH,

COCTOSIILIEE U3 HIIEMEHTOB {tl' .t }

XI BCEPOCCUMCKAS LUKOJIA-KOH®EPEHIUS MOJIOJIbIX YUEHBIX
“YIIPABJIEHUE BOJIbIIUMU CUCTEMAMU”



784

ITonaraem i=1 — HOMEp MaTEPHAIM30BAHHOTO IPEICTABIICHUS,
j=1 — HoMep anpTEpPHATHBHOrO 3alpoca Ha YpPOBHE num ur,
num_ur=1, KoIU4ecTBO 37IeMEHTOB Ha ypoBHe col el ur[num_ur]=0.

Ilar 1. Ecm E' cE |, 1o (dopMHpyeM abTEepHATUBHBIA 3ampoc

Rij[num_ur] C MHOKECTBOM TalJIuIL Tji [num_ur]= Tjinp UMV, |, e

He Je, eEtl eT'
T =T\t eTl (aw)na)ea)a o €A (1) =[AG) N AY)-
—(A(tl)mAs) T.4.

Athee,,a, ce,

U yCIIOBUU
Ej[num_ur]=E"[num_urju(ecE' |3t e T{™[num_ur] A(t)ce),

Eij”p[num_ur]:E\Ei, 3aHOCHM €r0 B CIHCOK allbTEPHATHBHBIX

MapIIpyToB MIEPBOTO YPOBHS, TepexoanM Ha mar 2. MHave nepexo-
VM Ha mar 3.

lar 2. col_el_ur[num_ur]=j, i=i+1, j=j+1. Eciu i>s, nepexoaum Ha
mar 4, iHaue nepexoaum Ha mar 1.

Iar 3. i=i+1. Ecnm i>s, nepexoauM Ha mmiar 4, UHa4Ye MepexoauM Ha
mar 1.

ar 4. num_ur=num_ur+1, j=1, col el _ur[num_ur]=0. Ecmu
col_el_ur[num_ur-1]=0, mouck 3aKoHYEH, MHAYE TIEPEXOJAUM Ha I1ar
5.

[ar 5. Beibupaem Rij[num_ur—l] , i=i+1. TTepexoaum Ha miar 6.
Iar 6. Ecmn E' < Eij[num_ur—l] , TO GopMHpYyeM albTEpPHATHB-
HBIH  3ammpoc R 'J [num_ur] C  MHOXECTBOM  Tal-

mn T [num_ur]=T® UMV, rze
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He Je, cEtl eT'

T T\t eT) (Ag)na)eal )a | =A"()=(aw)nAY)-
—(A(tl)mAs) T.4.

Athee,,a, ce,

U yCIOBUH
Ej[num_ur]=E"[num_urju(ecE' |3t e T[™[num_ur] A(t)ce),

E}"p[num_ur]:E\Ei; 3aHOCHM €ro B CIIMCOK allbTEPHATHBHBIX

MapLIpyTOB YPOBHS num_ur, IepexoauM Ha 1ar 7, uHade mnepexo-
VM Ha miar §.

lar 7. col_el_ur[num_ur]=j, j=j+1, i=i+1l. Ecau i>s, nepexo-
UM Ha 11ar §, UHaye IepexoauM Ha war 6.

Iar 8. Ecnm j>col_el ur[num_ur], nepexoaum Ha miar 4, nHaue
Ha miar 5.

Cxema anropuTMa npeicTaBiIeHa Ha puc. 2.

Pesynpratom moucka sBISETCS AEPEBO, COCTOSAIIEE U3 S YPOB-
HEH, NpeACTaBIeHHOE HA puc.3. BepuinHoii nepeBa sIBISIETCS UCXOI-
HBIH MapmpyT (3ampoc). BepmmHamu nepBoro ypoBHst OyIyT siB-
JATbCS ~ albTCPHATUBHBIE  MapLIPYTbl, IOJyYEHHblE  MyTeM
UCIIOJIb30BaHMUSA OJHOTO MAaTEpUAIIM30BAHHOTO MPEACTaBICHUSL.
BepmuHaMu i-ro ypoBHS SIBJISIIOTCSI ajbTEPHATUBHBIC MapILPYTHI,
MOJy4YEHHBIE ITyTeM HCIIOIb30BAHUS 1 MaTepUallM30BAHHBIX IIpel-
craBieHuil. IlocnenHuii ypoBeHb JAHHOTO J€pEBa HE MOXKET Ipe-
BBIIIATH YHMCIIAa MaTEPUATM30BaHHBIX NPEACTABICHUH, UMEIOIUXCS B
0ase JaHHBIX.
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col_el_ur[0]=1
num_ur=1
col_el_ur[num_ur]=0
i=1, j=1

Qua=Q

Cosnanne
ANBTEPHATHUBHOTO
3anpoca

R ; [num_urf

l

col_el_ur[num_ur]=j

i++
j++
N .
i++ a,.. :R:_,[mmLur -1
Y i=i+1
HET ) Y A
i>s 1
na
HE
na HET
num_ur++
j++ col_el_ur[num_ur-1]=0
col_el_ur[num_ur]=0

Puc.2. Aneopumm noucka noinot epynnevt Mapuipymos u3eieyeHsl
ungopmayuu
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3ANPOC

i — /NN

yposeHb R/[1] R[1] R[]

RN

yposens R [i] R7[i] -~ R[i]

S-vlil /

yposens  Ri[3/
Puc.3. Jlepeso anbmepramushvix Mapupymos 6binoaHeHus 3anpocd

3. 3aknroyeHue

B nanHO# cTaThe MOAPOOHO OMUCAH AITOPUTM MTOMCKA TOJIHOM
IPYIIBI MAPIIPYTOB BBIMOJIHEHHS 3aIIPOCa, OCHOBAHHBIH HA HCIONb-
30BaHUHM MAaTEPHAIM30BAHHBIX IPEACTABICHU, CO3MAHHBIX B 0ase
JaHHBIX. Pe3ynbTartel pabOThl AaHHOTO airOpUTMa MOTYT OBITh
UCIIOJIb30BaHBI IS JAlTbHEHINCH ONTUMHU3aIUK 3a1pocos [3,4].
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FAULT FINDING ALTERNATIVE ROUTES FOR THE
DATABASE QUERY MATERIALIZED VIEWS
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Abstract: in this article give the basic definitions: equivalent que-
ries, the query routes, alternative routes, the full group of routes;
detailed description of the algorithm to search for alternative routes
for query databases with materialized views.

Keywords: materialized views, the database, alternative routes.
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