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Paccmompenvl npobiemvl epynnupoeku 3anpocog 8 Memooe UHKPEeMEHMANIbHO20 OOHOGIeHUsT MAmepuaiu308aHHbIX
npedcmasnenuil. Ilpednodicen ancopumm GopmMuposanus excem, VHUmvl8arOwuli CUHMAKcuyecKue ocoOeHHOCmuU s3blKd
SOL. Cuudicena pecypcoemMkocms MemoouKu SpynnuposKu 3anpocos nymem nepexooa om meKcmosuix d120pummos cpaghe-
HUsL 3aNPOCOB K YUCTOBBIM.
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Pozensnymo npobremu epynysanns 3anumie y memooi iHKDeMeHmMAIbHO20 OHOBIeHHS. MAMepiani308aHuxX npedCcmasieHtb.
3anpononosano ancopumm popmysarms nexcem, wo 8paxogye cunmaxcuuui ocodomusocmi mosu SQL. 3uuoiceno pecypcoem-
HICIMb MemMOoOUKY SPYNYBAHHSA 3aNUMia 3a60aKuU Nepexooy 8i0 MeKCMOoUX aleoOpUmmie NOPIGHAHHA 3aNUmMie 00 YUCLO8UX.

Knrouosi cnosa: spynysanna sanumis, (hopmyeanHs ieKcem, iHKpemeHmaibHe OHOBIIEHHSA, MAMEPIani308ane npeoCcmasieHHsL.

The paper presents questions of query grouping in the method of incremental update of materialized views. The algo-
rithm of token formation that takes into account syntactic features of SQL is offered. Resource consumption of query group-
ing technique is lowered by transition from text comparison algorithms to numeric.

Key words: query grouping, tokens formation, incremental update, materialized view.

IlocranoBka mnpodiembl. C pocToM 00BEMOB JaHHBIX, COAEPXKALIUXCS B COBPEMEHHBIX
CVYB/1, nonagoOuimich HOBBIE TOIXObI K MPEIOCTaBICHHIO 3((PEKTHBHOTO J0CTYyINa K HH(pOpMa-
. OJTHUM U3 CTIOCOOOB MOBBILICHUS! TPOU3BOAUTENBHOCTH 3alIPOCOB CTAJIO MCIOJIBL30BaHUE Ma-
TepUATN30BaHHBIX npeacTapieHuid (MII), KoTopble TPENCTABISIOT CO00M (PH3MIECKHE OOBEKTHI
0a3bl IaHHBIX, COJIEP KAIIIME IPEIBAPUTEIILHO BEIUMCIIEHHBIE PE3YIbTaThl BHITTIOIHEHUS 3apoca.

st noctrmxenus 6onpiien s¢gpdexruBaoctr MII UX cTamy MCHONIB30BATH HE TOJIBKO JJIS
ONTUMM3AIMH OJMHOYHBIX PECYPCOEMKUX 3allpOCOB, HO M JJIS IIEJIBIX TPYIII 3alpOCOB, CXO-
XKHUX TI0 CHHTAKCUCY ¥ 00pabaThiBaeéMbIM JaHHBIM. Tak MOSBUIICS BOIPOC O CO3/IaHUH aBTO-
MaTU3UPOBAHHBIX HHCTPYMEHTOB, KOTOPbIE ObI TTO3BOJIMIN MPOAHAIU3UPOBATH KypHAI TpaH-
3akuuil CYB/] u onpenenuts cX0xue rpymibl 3apocoB-KaHIUAaTOB HAa MaTepHalIu3altIo.

AHAJIM3 NOCJIEIHUX HccaeN0BaHuil 1 myOaukanmii. OHON K3 noj3anay mpyu rpynmnupo-
BKE 3aIIPOCOB SIBJISIETCS WX IPEJCTaBIECHUE K BUIY, YIOOHOMY Ul CPaBHEHUS M JalibHEHIIen
o0pabotku. B pabote [1] O6b110 MpeiokeHo pa3duBaTh 3apoc Ha CIEIYIOIINEe MHOKECTBA!

1) wuabop moseit Gppaszsr FROM,;

2) wuabop moneii ¢ppassl SELECT u WHERE;

3) ycnoBus BeiOOpkH mouieit Gppasst WHERE, npuBeneHHbie K TU3bIOHKTUBHOM JINOO KO-
HBIOHKTUBHOH (opMe.

Pazbuenne 3ampoca OCYIIECTBIISIIOCH TOCPEACTBOM HCIIONIB30BAHHS PETYJISPHBIX BBIpa-
xeHuil. [lodydeHHble MHOXKECTBA CPaBHUBAIIMCH U IO pe3yibTaTaM CpaBHEHHsS (HOpMHUPOBa-
JIUCH TPYIIIBL.

[Ipenmy1iecTBOM JaHHOM METOIUKH SIBIISIETCA €€ MpocToTa. ONHAKO B HEM HE IPUHUMAIOTCS
BO BHUMaHHE MHOTHE KOHCTPYKIIMM COBPEMEHHOTO si3bika SQL, 4To menmaer rpynmipoBKy HETO-
YHOU. AJITOPUTM HE YUUTHIBAET HEpapXUUECKUE, KOPPEIUPOBAHHBIE 3aIIPOCHI, TIO13aPOCHI, (pa-
361 WITH u T. 1., 9TO CyIIECTBEHHO COKpalaeT 00JacTh €ro ucrnoib3oBanus. [lpu nansueiien
00paboTKe HEOOXOAMMO ONEPUPOBATH CTPOKOBBIMHU JIAHHBIMH, YTO HEYJJOOHO U TPeOyeT JIUIIHUX
pecypcoB. Tak kak CpaBHMBAIOTCSI TOJBKO MOJS, TaOJMUIIBI U JIOTMYECKasl CTPYKTypa 3ampoca,
IpyHITy MOTYT ()OPMHPOBATh 3AIPOCHI, PE3YNIbTAaT KOTOPBIX CYIIECTBEHHO Pa3INyaeTCsl.

BroigesieHue He pelleHHbIX paHee YacTeil 001eil mpodaemsbl. Hamu npennaraercs pas-
OueHue 3ampoca Ha JIEKCEMBI ¢ yUeTOM I'paMMaTHKH si3bika SQL 1 uX mpeacTaBieHue B BUIE
YHCIIOBBIX BEKTOPOB, YTO MPH JajbHEHIIEH IpyNIHpPOBKE MO3BOJIUT MOBBICUTH KaueCTBO c(o-
PMHMPOBAHHBIX TPYMIl U CHU3UTh PECYpPCOEMKOCTh METOJIUKU IYTEM ONEPHUPOBAHUS TOJIBKO
YHCIIOBBIMH JJAHHBIMH.

Ieas cTaTbu. [ 1aBHOI LIeNbI0 JaHHOM paOOTHI SIBISETCS:

1. CHmxeHmne pecypcoeMKOCTH METOAMKHU IPYNIHPOBKU 3aIIPOCOB IIyTEM ONEPUPOBAHUS
YHUCIOBBIMU JAHHBIMU.

2. TloBbimeHne kadecTBa (GOPMHUPOBAHUS JIEKCEM C YUETOM CHHTaKcuca si3bika SQL.

3. TloBbllieHHE KauecTBa TPYMIUPOBKU € MOMOIIIBIO PACIIUPEHUST KPUTEPUEB CPABHEHHS
3aMpoCoB.

Bxoauble nannsble. [Tycts B pe3ynbraTe paboThl HEKOTOPOH MHPOPMALMOHHOW CHCTEMBI
3a HEKOTOPBIM MepuoJ BpeMeHH 7 ObUT c(HOPMHUPOBAH KYpHAJ TPaH3aKIHUM, CoJepKaluii

K
MHO>KECTBO 3aIpOCOB S :Usk<query>, rae K — ducno 3amuceil B KypHaje TpaH3aKIUi,

k=1
query — tekct 3anpocoB Buga SELECT.
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O0paboTka nanHbIX. BBeneM nonstue aromapHoil gekcemsl. [log aromapHoil nekcemon
| 6ymem monumarh ogHO WM Oojiee BhIpakeHHH s3pika SQL Takue, Kak Ha3BaHHS IOJIEH,
UMEHA W TICEeBJOHUMBI TaOJIHI], KOHCTAHTHI, (YHKIIMH, OTIEPATOPBI, SBISIONINECS MUHUMATb-
HBIMHU CMBICJIOBBIMU eIMHHUIIaMU TTpu popmupoBanuu ppa3z SELECT, FROM, WHERE, yco-
BUI COPTUPOBKH, TPYNIUPOBKH U T. II.

N
CrnoBapem sekceM V OyzneM Ha3bIBaTh MHOXKECTBO YHUKAIBHBIX JiekceM L = U |, ,roe N—
n=1
o0111ee YMCI0 HalIGHHBIX JIEKCEM MU pazdope MHOKECTBa 3ampocoB S. Kaxaas 3anmuch cio-
Baps V onwmceiBaeTcs aBoiikoit Buaa <l,, n>, n=1..N, rxe |, — Texymias qekcema, n — ee HICH-
TUUKATOP (MOPSAKOBBINA HOMEp) B cioBape V.

Jlnst kaxmoro 3ampoca Sk, k=1..K coctaBum Bektop Dy, comepxaiiuii MHOXECTBO JICKCEM
u3 cioBaps V, HaliIeHHBIX TIpU pa3dope TaHHOoTro 3ampoca. st mpocToTel 00pabOTKH JaHHBIX
BMECTO JIEKCEM IIPH COCTaBJIIeHUU BekTopa Dy Oyaem ornepupoBaTh UX MOPSIKOBHIMH HOMeE-
pamu u3 cioBaps V. Uucio BxoxaeHuit jiekcemsl | B BekTop Dy MokeT ObITh OostbIIe 1.

Omnuiem aaropuT™ pasodopa 3anpoca S, K=1..K. Ciosaps jekcem V ={J }, N =0.

HIar 0. Uaunnanusaims.

WuunnuanusupyeM KoJuIeKIuio 3anpocoB T={Sx}. J — 4ncio 3j1eMeHTOB KojuieKiuu T —
pasuo eaunuie. Dy = {<J}.

lar 1. [TogroroBka 3anmpocoB K pa3oopy.

Js xaxgoro 3ampoca tj, j=1..J u3 MHOkecTBa T BBINOIHUM CIEAYIOIIUE NCHCTBUS:

1.1. Ynanenue koMMEeHTapHUEB.

1.2. 3ameHa yucioBbIX KOHCTAHT Ha m1adinon @NUMBER.

1.3. 3ameHa cTPOKOBBIX KOHCTAHT U faT Ha mabion @LITERAL.

1.4. 3amena nepemenHbIx Ha madion @BINDING.

1.5. Uckmouenue oneparopos DISTINCT.

1.6. Ynanenue ppa3z ORDER BY.

1.7. Y nanenue nceBIOHUMOB TaOIUII.

JlaHHBII mar MO3BOJISET HA MIEPBOM K€ dTare WACHTU(UITUPOBATH OJMHAKOBBIE TI0 CHHTAK-
CHUYECKOU CTPYKTYpE 3alpOChl, OTIIMYAIOIINECS JTUIIb 3HAYEHUSIMH KOHCTAHT U IePEMEHHBIX.

®pa3et ORDER BY wuckmovarorcest u3 pazdopa, T. K. Crmocod COPTUPOBKH Pe3yIbTUPYIO-
HIMX JaHHBIX HE UHTEPECeH ¢ TOUKH 3peHus hopmupobanus MII.

JIBa 0JMHAKOBBIX 3arpoca, pasnudarommuxcs Toiabko Hammarem DISTINCT, moxHO cum-
TaTh YCJIOBHO paBHO3HA4HBIMH, T. K. MII nms 3anpoca 6e3 ¢uibTpaniuu yHUKaJIbHBIX 3HaUe-
HUH MOJHOCTBIO TOKPOET 3anpockl ¢ ¢puibTpanueil. Takum odpazom, ¢ppaza DISTINCT Tak-
K€ HEe IPUHUMAETCsS BO BHUMaHHE MPU TPYIITUPOBKE 3aIIPOCOB.

[ar 2. INouck xouctpykuuiit WITH 1 6510k0B, 00b€IMHEHHBIX ONepalysiMy HaJl MHO)KECTBAMHU.

ITocpencTBOM peryssipHBIX BBIP&KECHHH st Kaxknoro 3ampoca tj, j=1,J Bbuienum ¢pasy
WITH, Bocnop30BaBIIKCH CIIEAYIOIIEN TpaMMaTH4eCKO KOHCTpYyKLMeH, 3anucannoil B PBH®:

tj := WITH <alias> AS '(' <sq:>")' [{, <alias> AS ‘(" <sqi>")'},] SELECT...,
rae SQi, 1=1..H — texymmuii nmoa3anpoc, alias — ums moazamnpoca, H — gucio moazanpocos B
¢dpaze WITH.

Hckmounm koHcTpykuuo WITH u3 ucxognoro 3anpoca tj. Halinennslie noazamnpocsl SQ;,
i=1..H no6asum B komnekmwo T:

T=TU sk 1i=LH ,3=J+H.

AHaJIOTUYHBIM 00pa30M BBIICIUM HE3aBUCUMBIE OJIOKH 3alPOCOB, OOBEAMHEHHBIEC OTepa-
LUSIMU HaJl MHOKECTBAMH

t; := <sq;> {(UNION ALL|UNION|INTERSECT|MINUS) <sqi>}",,
rac W — YHCJIO 3aIIpOCOB, YHAaCTBYIOIIIUX B O6T>CI[I/IHCHI/II/I.
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Kaxnpriit 3anpoc SQ, i=1..W takke B nanbHeiIeM OyaeM HHTEPIPETHPOBATh KaK CaMOC-
TOATENBHBIE 3aIPOCHl, 100aBUB UX B Koyekuuto T. Cam 3ampoc tj, KoTopslil ObLT pa3OHUT Ha
HECKOJIbKO 3arpocoB S(;, I=1..W, nomkeH ObITh HCKITFOUEH M3 MHOXECTBA T :

T=TUshli=1w , T=T\,3=J+w-1.

[lar 3. ITouck koppenrpoBaHHbIX 3anpocoB Bo ¢ppaze SELECT.

Hepenko B 3ampocax HCTONb3YIOTCS KOPPETUPOBAHHBIE MTOA3ANPOCHI CIEIYIONIETO BUIA!

SELECT s.object_id AS tree_id,

(SELECT root FROM trees WHERE tree_id = s.obj_id AND rownum = 1) AS root_id

FROM objects s.

B o6miem Buge:

tj .= SELECT ... [{'(' <sqi>'")'}%1] ... FROM...

Jlo6aBuM HaiiIecHHOE MHOXECTBO moA3anpocoB S, i=1..X Bo MmHoxecTBO T. Camu moj3a-
npockl B 3anpoce tj 3amennm mabnonom “@SUBQUERY™.

[ar 4. Pa36op ¢pazsr FROM.

Jia kaxxoro 3anpoca tj, j=1..J, npuHaaIeKaIEro MHOXECTBY J, BbieuM ¢pazy FROM:

tj .= ...FROM <from_clause> '("SELECT|WHERE|GROUP BY|ORDER BY|;")"...;

<from_clause> := <I;>[{,<l;>}_,].

[TpoBepsiem Hanuuue HaiaeHHbIX jekceM li, | = 1..Y B cioBape manubix V. Eciu ekceMsr
He ObLIM HaiiieHbl, no0aBiseM ux B Bujae ABOHKH <l;, N+i>. [Toay4eHHbIC HACHTUDUKATOPHI
N+i go6aBnsiem B BekTop Dy.

Hlar 5. Pa3zouenue ¢pa3 JOIN Ha neKceMsl.

[Tpu pazdope FROM ¢pa3 Bocmonb3yemcs CISIYIOIUME SI3BIKOBBIMA KOHCTPYKLIUSMHU
nst ananusa JOIN BeipakeHuid:

tj -=...< 1>[INNER] JOIN < I,>

(ON <ls>[{(AND|OR) <Ii>}, ]|USING <ls>[{,<li>}_, ...
tj -=...< 1;>(CROSS|NATURAL [INNER|OUTER]) JOIN < I2> .
tj -=...< 1>(FULL|LEFT|RIGHT) [OUTER] JOIN < I,>
(ON <I3>[{(AND|OR)<I;>}", 1| USING <ls>[{,<li>}-, ])....

AHaJOrMYHO MPEIbIAYIIEMY IIary aHaIu3upyeM HaineHHbie Jiekcemsl li, 1 = 1..Z, noba-
BUM HX B clIoBaph V U 3amonHuM BekTop Dy.

[ar 6. Ananu3 ¢paz3 WHERE.

Pazo6bem HaiinenHsle ppazsl WHERE Ha MHOXeECTBO MPOCTBIX YCIOBHBIX MPEAUKATOB U

no0aBuM ux B cioBapb AaHHbIX V. Chopmupyem Bektop D!
tj -=...WHERE <w_clause> ('('SELECT|ORDER BY|GROUP BY|WITH|;")" AS|START
WITH)...

U
<w_clause> := <l;>[{(AND|OR)<I;>}_, 1.
ar 7. Pa3zbuenue nepapxuueckoi GyHKIIMHM Ha aTOMapHbIE COCTaBIISIONIHE.
Boiaenum JiekceMbl U3 HEPAPXUYECKUX 3aIIPOCOB, UCIIOIB3Ys JaHHOE BBIPAXKEHUE:

tj :=...START WITH <l;>[{(AND|OR)<l;>},] CONNECT BY [NOCYCLE] [PRIOR]
<ln+1>[{(ANDIOR)<I;>}}'x , ] } (:|")'| WHERE|ORDER BY)...

Amnanoru4HbIM 00pa3oM o0paboTaeM HaiiieHHbIe Jiekcembl |, N = 1..A+B.
[ar 8. Beigenenue nexcem u3 ppaz GROUP BY u HAVING.

tj -=...GROUP BY <I;>[{,<I;>}, ][HAVING <lg.;>[{(AND|OR)<I;>}7"¢, 11.

B cnyuae orcyrcTBust HaiaeHHbIX JiekceM |, i = 1..E+F B cioBape manubIX V 100aBiasiem
ux B Bujie aABoiku <lj, N+i>. [Tonyuennsie nnentupukatopsl N+i nodasnsem B Bektop Dy.
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lar 9. Pazouenue ¢ppa3z SELECT Ha ekcemsl.
Uto06s1 pa3outs ppasy SELECT Ha MHOXKECTBO Ha3BaHWU IMOJICH, KOHCTAHT U (PyHKIUI
BOCIIOJIb3YEMCS TAaHHOM SI3IKOBOM KOHCTPYKITUEH:
tj := SELECT <l;>[{,<l>}., ] FROM...
[Tononusiem cnoBaps naHHbIX V 1 BekTOp Dy, 106aBUB B HUX c(hOPMUPOBAHHBIE JIEKCEMBI
|i, i=1.C.
Takum o6pasom, ais 3ampoca Sy, K=1..K cocraBnen Bexkrop Dy. MHKpeMeHTHPYEM 3Haue-
Hue K u Bo3Bpamaemcs k mary 0.
PaboTy npemiokeHHOro alropuTMa pacCMOTPHUM Ha MPUMEpE 3arpoca Sq:
select sl.rt object _id, sl.reference, np.object_id value
from params np,
(select connect_by_root nr.object_id rt, nr.reference
from references nr
where nr.attr_id =1
start with nr.object_id in (2, 3, 4) and nr.attr_id =5
connect by prior nr.reference = nr.object_id and nr.attr_id =6
order by LEVEL) sl
where np.object_id = sl.reference and np.attr_id = 7 and rownum=8;
CrnoBaps niekceM V, chopMHUPOBAaHHBIX IS S1, MIPEACTaBICH B Ta0. 1. [ HarmsaHoCTH
K KaKI01 j1ekceMe ObuT no0aBiieH npedukc B BUIe Ha3BaHUs (pasbl, B KOTOPOH 3Ta JeKceMa
Obuta HaiineHa (“select”, “from” u T. 1.).

Tabmuua 1
Cnosapw nexkcem 05 3anpoca Sy
N I
1 select rt
2 select reference
3 select object _id
4 from params
5 select connect_by root object id
6 from references
7 where attr_id = @NUMBER
8 start with object_id in (@NUMBER, @NUMBER, @NUMBER)
9 start with attr_id = @NUMBER

10 connect by prior reference = object id
11 connect by prior attr_id = @NUMBER
12 order by LEVEL

13 where object_id = reference

14 where attr_id = @NUMBER

15 where rovnum=@NUMBER

B pesynbprare ananu3za 3anpoca NoJy4eH eIyl YHCIOBOM BEKTOP:
D;={1,2(2),3,4,56,7,8,9, 10,11, 12, 13, 14, 15}.
Kak MoxHO 3aMeTnTh, JTekcema L, <"select reference"> Bctpeuaercs B Bekrope Dy qBakbl.
AHanoru4Ho ajs 3ampoca Sy:
select object_id
from  references
where attr_id=9
and rownum = 10.
Hcnons3ys yxe CymecTBYIONINI CI0OBaph V, TIOy4aeM CISIYIONINI BEKTOP:
D, ={3, 6, 14, 15}.
Kak BUAHO M3 MPUBEIEHHOTO BBIIIE MPUMEPA, CIOBAPh JEKCEM MUHUMU3ZHUPYET 3aTpPaThl
PECYpPCOB Ha XpaHEHHE 3aIPOCOB, T. K. COJEPKUT TOJIBKO YHHKaJIbHBIE JIeKCeMbl. [IpencraB-
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JICHHE 3allPOCOB B BHUJIE YMCIIOBBIX BEKTOPOB, YIPOINACT OMEPAIMIO MX CPAaBHEHHs, a TaKXKe
pacumpsieT pazHooOpa3ue ajiropuTMOB, KOTOpPbIE MOTYT ObITh IPUMEHEHbI Ha CIIEAYIOIIEM
mIare Juis MOJyYeHHS IPYII CHHTAKCUYECKH OJM3KUX 3arpocoB. [IOMUMO TEKCTOBBIX alropH-
TMOB ITOMCKa 1yOIMKAaTOB B IPOrPaMMHOM KOJI€ K HUM, HallpuMep, A00ABIISIOTCS allrOPUTMBI
KJIaCTepHU3aliU KaTeropruitHbIX TaHHbIX, Takue kak CLOPE [2], Cobweb [3] u T. 1.

CpaBHMTe/IbHBII aHAIN3 AJTOPUTMOB. J[s1 IPOBEIEHUS CPaBHUTEIBHOIO aHaIU3a
npenuiecTsyromero anropurma [1] (nanee «Anroputm 1») U OpeyIoKEHHOTO aIropuTMa
(nasiee «AnropuTMm 2») ObUIO CTEHEPHUPOBAHO MHOKECTBO 3alIPOCOB M0 KIacCU(UKAILUH, OIH-
caHHOI B pabote [4]:

— IIPOCTBHIE 3aMIPOChl Ha BEIOOPKY;

— IPOCTBHIE 3aMIPOCHI C IPYIITHPOBKOMH;

— IPOCTbIE MHOTOTA0JUYHBIE 3aIIPOCHI;

— 3aIlpOCHl, MCHOJB3YIOUIME MOJ3aNPOCHl U KOPPEIMPOBAHHBIE 3alpoChl (B TOM YHCIE
onoxku WITH);

— 3aIpPOCHI C IPOCTHIM OOBEMHEHUEM 110 PABEHCTBY;

— MHOTI'OTa0JIMYHBIE 3aIIPOCHI C 00BEIMHEHUSIMU U arperalusiMu;

— HUepapXuuecKue 3anpochl;

— 3aIIPOCHI C AHAIUTUYECKUMHU (PYHKIIUSIMH.

ITpu renepaiu 3ampocoB MCIIOIb30BaIach rpaMMaTHKa s3pika Oracle SQL.

1. PecypcoeMKoCTh alnropuTMoB. AHau3 MOTPEOIEMBIX PECYpCOB ObUI MPOBENEH AJIS
xypHana tpansakiuid Oracle CYB/] B 64-6utHoii JVM. [l XpaHeHUs JaHHBIX UCIOJIb30Ba-
JMCh TPUMHUTHBHBIE TUIIBI JAHHBIX U MaccUBbI. Kom4ecTBO 3apocoB B KypHaJle TPaH3aKIHii
— 1389 3anuceit, u3 HuX — 524 yHUKaJIbHBIX 3ampoca. Pe3ynbTaTsl aHanm3a cBeeHbI B Ta0. 2.

Tabnuua 2
Cpasnumenbubiii ananu3 areopummos no pecypcoemKocmu
[Tapametp AnroputM 1, 6aliT Anroputm 2, 6aiT
Pasmep cnoBaps jiekceM — 42 230
Pa3mep cTpykTyphI 482 100 43 415
OO6umii pazmep MoTpeOIIeMOH TaMsITH 482 100 85 645

Takum 00pa3zoM, 3a cueT HCIOJb30BaHUsI AJIropuT™Ma 2 pa3Mep MaMsTH, MOTpeOIsieMoit
JUIS XpaHEeHHUs1 Pe3yJIbTaTOB pa3dopa 3ampocoB, COKpaTHiICs B 5,6 pas.

2. INokperTe cuHTakcuca s3bika SQL. B pesynbprare sKCIepIMEHTAIBHOTO aHAIN3a OBLIO
YCTAQHOBJIEHO, 4TO AJITOPUTM | He MHOJAep’KMBAeT paz0bop 3alpocoB, colepKalux OJIOKH
WITH, nepapxuu u ananutudeckue QyHKUUU. [ CIIOKHBIX MHOTOTaOJMYHBIX 3alIpOCOB U
MOJ3alIPOCOB TaK)K€ OBbLIM MOJY4YEHBbI HEYAOBJIETBOPUTENIbHBIE PE3YyJbTaThl — YacTh M3 HUX
ObuTa 00paboTaHa ¢ OIMMOKAaMHU, OCTaIbHBIC TOMAJIA B CIIUCOK UCKIFOUEHUN W HE TIPOIILIN pa-
300p. Pe3ynbraTr ananusa cBeeH B Talm. 3.

Tabmuma 3
CpasHumenvbHblll aHATU3 AI20PUMMO8 NO NOKPbIMuUI cunmakcuca szvika SQL
Bun 3anpoca Anroputm 1 Anroput™ 2
[IpocTsle 3anpocs! Ha BEIOOPKY + +
IIpocThie 3a1pOCHI C TPYIIHUPOBKON + +
[IpocTble MHOTOTaOIMYHBIE 3aIIPOCHI + +
3anpocsl ¢ moJ[3anpocaMmu YACTUYHO +
3anpocsl ¢ 6mokamu WITH - +
3anpocsl ¢ TPOCTHIM 00BEJMHEHHEM 10 PABEHCTBY + +
MHuoroTtabinuyHbIE 3aIpocCkl C O6’be}II/IHeHI/IHMI/I " arperaivsmMu HYaCTHYHO +
Hepapxuuaeckne 3ampocsl - +
3ampockl ¢ aHATUTHYECKUMHU (PYHKIMIMHU - +
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3. KauecTBO chopMHpOBaHHBIX TPYII ONPEACISIIOCH TyTEM WX CPABHEHUS C STAIOHAMH,
chopMUpOBaHHBIMU BpYy4HYI0. [Ipy BbIUKCICHUM TaHHOW METPUKU HCIOJIb30BAJIUCH TOJIHKO
T€ 3aMPOChI, KOTOPHIE OBLIM MOKPHITHl 0O0UMH aITOPUTMAMHU.

[TockonbKy Ha BBIXOJIE AHAIM3UPYEMBIX aJITOPUTMOB IOJY4YEHBI JaHHBIC PA3TUYHOU
CTPYKTYpBI, Ha IIare TPYNIUPOBKU 3aIPOCOB TAKKE MPUMEHSUIUCH pa3Hble METOIuKHU. Jlis
AnroputMa 1 HCIIONIB30BaIOCh PEIICHUE, MPEUIoKEHHOE B padote [1]. 3anpockl comocTaBis-
JIMCh IyTEM CPAaBHEHUS MX JIOTHYECKOU CTPYKTYpPBI, @ HMEHHO TU3BIOHKTUBHOHN MO0 KOHBIO-
HKTHBHON KaHOHUYECKOH (OPMBI.

JIexceMbl, TOTyYEHHbIE ¢ MMOMOIIBI0 ANropuTMa 2, 00padaThIBAIKMCh C TIOMOIIBIO AITOPH-
t™a kiactepusanuu CLOPE [5], ocHoBaHHOTO Ha MCIIOJIB30BAaHUU THCTOTPAMM.

[Tonmy4yeHHbIE ¢ MOMOIIBIO JIBYX METOAMK TPYIIIBI 3alIPOCOB OBLIM CONOCTABIIEHBI C ATa-
JIOHHBIMH 3HaueHUsMU. [IporeHT ommOKku ObLIT paccuMTaH Kak OTHOLIECHHE YHCIIa 3allpOCOB,
IOMABILKX B 3TAJOHHYIO IPYIINY, K 00LIEMY YUCILy 3aIIPOCOB.

3a cyer ydyera CHHTAaKCUYECKHX OCOOCHHOCTEH 3aIpOCOB IMIOMUMO aHATN3a UX JJOTHYECKON
CTPYKTYpBI HaM ynanoch Ha 20 % yJIydmmTh Ka4ecTBO CPOPMUPOBAHHBIX TPYIII IO CpaBHE-
HUIO C Mpeaplayieid Metoaukon. OHAaKO JaHHAs METPUKA SBIISETCS HE TOYHOU, T. K. HE yUU-
TBIBAET OIIMOKY py4yHOTO (POPMHUPOBAHUS ITATOHHBIX TPYII U BIUSHUE Pa3HBIX aJTOPUTMOB
TPYHNIUPOBKH.

BoiBoabl. [IpennoxeHHbI anroput™M (OPMHPOBAHUS JIEKCEM IMO3BOJMI CYIIECTBEHHO
COKPATUTh PECYPCOEMKOCTh METOAUKHU IPYIIHPOBKU 3aMIPOCOB MyTEM OMEPUPOBAHUS YUCIIO-
BbIMM JaHHbIMH. PazMmep namsTu, noTpedseMoil A XpaHeHus: pe3ysibTaToB pa3dopa 3ampo-
COB, COKpaTuics B 5,6 pas.

VYuer cunTakcuca s3pika SQL mpu popMHpOBaHUU JIEKCEM MO3BOJIMI MTPUMEHUTH METO-
UKy TPYIIUPOBKHU K 3ampocaM, coaepxkammm 010k WITH, uepapxum u ananutuyeckue
¢byskun. Taxke OBUIO JOCTUTHYTO YIY4YIICHHE KadecTBa pa3bopa 3ampocoB, COACpIKAIINX
MO/13aMPOCHI.

3a cyeT y4yeTra CHHTaKCUYECKUX 0COOEHHOCTEH 3alIpOCOB IOMUMO aHAJIN3a UX JJOTHYECKON
CTPYKTYpHI yaanochk Ha 20 % ynydiIuTh KayecTBO C(hOPMUPOBAHHBIX IPYIIIL.
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