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TOBaprle 3HakKu

PEJIDKC™, JIMHTEP® sBnstoorcs TOBapHBIMU 3HaKamu, npuHaiexammvu AQO HIIII
«Pensuronnbie sKkcniepTHhIe cucteMb» (manee nmo Texcty — kommanus PEJIDKC). [Ipoune
Ha3BaHUsI M OOO3HAYEHUS MPOAYKTOB B JOKYMEHTE SIBJISIOTCS TOBApPHBIMH 3HAKAMHU HX
MIPOU3BOAUTENEH, TPOAABIIOB WM Pa3paOOTUUKOB.

UHTennekTyanbHasi CO6CTBEHHOCTb

[TpaBoobnanarenem npoaykroB JIMHTEP® siBnsiercst komnanus PEJIOKC (1990-2026). Bee
IpaBa 3alIHIICHBI.

JIaHHBI JOKYMEHT SIBISICTCS PE3YJIbTaTOM HWHTEJUIEKTYaJbHOM NEATEIbHOCTH, IIpaBa Ha
KoTopbIi npuHaanexar komnanuu PEJIDKC.

Bce wmarepmanbel JaHHOTO JOKyMEHTA, a TaKXe €ro 4acTu/pasfensbl MOTYT CBOOOIHO
pa3MemaTbCs Ha JIIOOBIX CETEBBIX pecypcax IMPHU YCIOBUU YKa3aHHWS HAa HUX HMCTOYHHKA
JIOKyMEHTa ¥ aKTUBHBIX CCBhUIOK Ha caiiTel komnanuu PEJIDKC: relex.ru u linter.ru.

[Tpu wcmonp30BaHUM JTHOOOTO MaTepuaia W3 JAHHOTO JOKYMEHTa HECETCBBIM/IICYATHBIM
U3aHNeM 00s13aTeIbHO YKa3aHUE B TOM M3/IaHUW UCTOYHHKA MaTepralia M CChUTOK Ha CalThI
xkomrraunu PEJIDKC: relex.ru u linter.ru.

[{utupoBanue MHGOpPMALUK U3 JAHHOTO JIOKYMEHTa B CPEJACTBaX MAaccOBOM HH(pOpMaluu

JIOITYCKaeTCsl MU 00s13aTeIbHOM YIIOMMHAHUU MEPBOUCTOYHUKA MH(POPMAMM U KOMIIAHUU
PEJIDKC.

Jltoboe ucnonb3oBaHHE B KOMMEPYECKHX LEISIX HHGPOpMAIMM W3 JAHHOTO JOKYMEHTA,
BKJIIOYass (HO HE OrpaHUYMBASICh ATHUM) BOCIPOW3BEACHHE, Iepeaady, MnpeoOpa3oBaHHE,
COXpaHEHHE B CHCTeME IIoMcKa HH(popManuu, I[epeBoJ] Ha Jpyroil (B TOM 4YHCIe
KOMITBIOTEPHBIN) SI3bIK B KakoM-1100 (hopMe, KaKUMHU-TUOO CpelCTBaMU, 3JIEKTPOHHBIMH,
MEXaHUYECKUMHU, MArHUTHBIMU, ONTHYECKUMH, XUMHUYECKUMH, PYYHBIMU WIM HHBIMH,
3anpenieHo 0e3 mpeaBapuTeIbHOTO MMCbMEHHOTO pasperieHus: komrnannu PEJIDKC.

O noKkymeHTe
Marepuain, conepkaliuiicss B JaHHOM JIOKYMEHTE, IpPOIIEN JOCKOHAJIbHYIO MPOBEPKY, HO
xomranusi PEJIOKC He rapanTHpyer, 4TO JOKYMEHT HE COAEP>KUT OLIMOOK U IMPOITYCKOB,
MIO3TOMY OCTAaBIISIET 3a COOOM MpaBoO B JII000E BpeMsi BHOCUThH B JJOKYMEHT HCIPABICHUS U
M3MEHEHUs, IepecMaTprUBaTh U OOHOBJIATH COIEPIKALLYIOCS B HEM UH(OPMALIUIO.
KoHTakTHble AaHHble

394006, Poccus, r. Boponex, yin. baxmerbeBa, 2b.

Ten./daxc: (473) 2-711-711, 2-778-333.
e-mail: info@linter.ru.

TexHu4eckas noaaepXxkKa

C uenbio moBbleHUs: kadectBa nporpammuoro npoaykra JIMHTEP u npenocrasnseMbix
yeiyr B komnanuu PEJIDKC nelictByer aBTOMaru3npoBaHHasi cuctemMa y4éra u oOpaboTKu
M0JIb30BATENbCKUX pekinamanuidl. O00 Bcex OOHApy)KEHHBIX HEJOCTAaTKax W OMMOKax B
IIPOrpaMMHOM MPOAYKTE W/WIM AOKYMEHTAllMM Ha HETO0 IMPOCHM COOOLIaTh HaM B pasjeln
ITonnepxka Ha carite JINHTEP.
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NpepucnoBue

Ha3sHayeHne nokymMeHTa

HoxymeHnT comepxkut pexkomeHmanuu 1o Hactpoiike CYBJ[ JIMHTEP nmnsa ymydmenus
MPOU3BOJIUTEIIBHOCTH.

Hoxyment npeanaznadex st CYBJ] JIMHTEP BACTHUOH 6.0 c6opxka 20.7, nanee mo TEKCTy
CYB/Jl JIMHTEP.

Ona Koro npegHa3Ha4eH AOKYMEeHT

JIokyMeHT mpenHa3HaueH s pa3paOOTYMKOB U MPOCKTUPOBIIMKOB 0a3 maHHBIX CYBJ]
JINHTEP.

JdononHuTenbHbIE AOKYMEeHTbI

* Apxurekrypa CYBJ

e Cospanne u KOHOUTypupoBaHue 0a3bl JaHHBIX
e 3anyck u ocranoB CYB/1 JIMHTEP B cpexe OC Windows
e 3anyck u ocrtanoB CYBJI JIMHTEP B cpexe OC Linux

* (CereBOU aIMUHUCTPATOD

e Cmopasounuk no SQL

» HuTepdelic HUKHETO YPOBHSA

e MIIopT JaHHBIX

e JIporueaypHbIid SI3bIK
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Hactpounka napameTtpoB b[]

VYrpaBieHue Mporu3BOIUTEIFHOCTHIO BRITIOMHAETCS MyTeM KoH(purypuposanus b1, kimodamu
3amycka sjapa CYBJl u SQL-komaHaMu ¢ yueToM KOHKPETHBIX 0COOEHHOCTEN KIMEHTCKUX
MIPUIIOKEHUH.

Haubonee BaxxHbIMM HapaMeTpaMM, BIUSIOULMMH Ha 3P¢ekTuBHOCTH paborel CYB/I
SBIISIOTCSA:

* pa3Mepbl OUepeIei;

* pa3Mepbl UCHOJIBb3YEMOU ONEPATUBHON NAMSITH;

* KOJIMYECTBO MPOLIECCOB COPTUPOBKH;

* pasmepsl pabounx ¢aiinos;

* MapaMmeTpbl pa3METKH JUCKOBOTO MPOCTPAHCTBA /ISl TAOIUIIb;

* TapaMeTpbl CUICTEMHOIO JKypHaJa;

+ ontumuzauus SQL-3anmpocos.

KoHdourypauusa pasmepa oyepeneu

CYBA JIMHTEP nans cBoeit pa®oThl MCHONB3yeT ouepenu Tadbmui, ¢ailioB, KOJIOHOK
u mnonb3oBatenei. Pa3Mepsl odepenel, 3amaBaemble MO YMOJIYaHUIO Hpu co3naHuu b/l
JIOCTaTOYHBI ISl PabOThI, HO HE SIBIAIOTCS ONTUMaNbHBIMU. [loaToMy uis ymydiieHUs
MIPOU3BOIUTEILHOCTH PEKOMEHIYETCSl HACTPOUTh MapamMeTpbl Ouyepenei BpYyUHYIO WIIU
BOCIIOJIb30BAThCS PEKUMOM aBTOKOH(UTYPUPOBAHUSI.

Hactpouts mapamerpsl ouepeneidi MoXHO B Jto0oe Bpems mocie cosfganus b/l
npu ocraHoBiaeHHOM sape CYBJ[ ¢ nomompbio yTwianTel gendb WM NPUIOKEHUS
«Anmunuctparop CYBJl JIMHTEP».

3HaueHus MapaMeTPOB pazMepa ouepeieid 3aBUCAT OT pa3MepoB coznaBaemoit b/I.

B CYB/] JIMHTEP Tonbko odepeb KaHAJIOB SIBISETCS CTaTUYECKOM, OCTaJbHbIE OUepean —
IUHAMHAYECKHE.

Oqepezlb SABIIACTCA ﬂHHaMHqCCKOﬁ, CCJIM IIpHU €€ IICPCIIOJIHCHHUHN HOCJ'IGI[HI/Iﬁ QJICMCHT O4YCpCIn
YAQIACTCA U 3aMCIIACTCA HOBBIM, T.C. IPOUCXOJUT BBITCCHCHUC 2JICMCHTOB O4YCPCIAU.

Crarnyeckas ouepenp (T.€. ouepenb KaHAJIOB) mepenonHuThcss He MokeT. Ecim CYB/]
HAacTpoeHa Ha pabory ¢ 5 KaHajmaMu, TO TMPH TMOMNBITKE OTKPBITh 6-H KaHal
KIIMEHTCKOMY NPUJIOKEHUIO, TIOCIaBIIEMY KOMaH/ly Ha OTKpPBITHE KaHaia, Oy/leT BO3BpalleH
COOTBETCTBYIOLIUI KOJI 3aBEPIICHHUS.

Pazmep mo0oit ouepenu BEIYUCISIETCS Kak

<mJnHa ouepenu> * <pasMep 3JIEMEHTa ouepenm>

Pa3mep snemMeHTOB pa3HbIX odepenei koneobnercs B cpearem ot 50 go 1500 Gaitt. [Iist moucka
crpanull B myne sapa CYBJl JIMHTEP ucnons3yercss mMexaHusM xemupoBaHusa. Paszmep
XelI-Ta0IUIbI M0 BO3MOKHOCTH YCTaHABIMBAETCS PAaBHBIM YHCIy CTpPaHHIl B Iyle, HO HE
6ombiie 64 Koaiit. [Tamsate Tabmuie Boiaensercs Bo BHyTpeHHel namsatu sapa CYBJ nepen
CUCTEMHBIMH OuepesiMU. XellI-3HaueHNe BBIUUCIISIETCS [0 HOMEPY CTPaHHIIbl M TapamMeTpam
daiina (Homep Tabmuiel, Ty (aiina, Homep (daiina).
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Hacrpoiika napamerpos BJI

[Touck cBOOOAHON CTpaHHIBI B MyJe OrpaHWdYeH mpocMoTpoM He Oonee 1/100 pa3mepa
nyna win 50-10 ctpanunamu (ecnu pasmep myna mesbie 5000 cTpaHuil), IPU 3TOM MOUCK
BBITIOJIHSAETCSI C yYE€TOM YPOBHS CTpaHHI]. 3HAa4Y€HHE YpOBHS CTPaHHULE NPUCBAUBAETCS Ha
OCHOBE BCTPOEHHOIO0 aJIropuTMa ONTHMHU3aLUHU paboTel ¢ myaoMm siapa CYB]] (manpumep,
CTpaHMIIbl HMHJCKCHBIX (DaillIoB HMMEIOT Oosiee BBICOKHI YPOBEHb [0 CPaBHEHHMIO CO
cTpaHuuaMu Qailla COPTUPOBKU, MOITOMY BEPOSTHOCTb MX HCIIOJIB30BAaHUS B KaueCTBE
CBOOOIHOM cTpaHHUIIBl, T.€. BbITeCHEHHe, Hke). [locie 3aBepiieHHs MOMCKa BbIOMpaeTcs
HaunOoJee MOAXOASIIAs U3 IPOCMOTPEHHBIX CTPAHHMII.

Ouepeab Tabnuy

Ouepeov mabauy nipegHa3HaYeHa JUId XpaHeHus B myne siapa CYB/] cucteMHOro onucanus
TalJIM1l, KOTOPBIE AKTUBHO UCTIONB3YIOTCA. B neane B ouepeau TabiuIy JOIKHO COEPKAThCs
onucanue Bcex Tabmui bJ[. Ecnu 3T0 HEBO3MOXKHO, TO MMEET CMBICI MPOAHATM3HPOBATH
IIOTOK 3a1pocoB K b/l U3 KIIMEHTCKUX MPUIIOKEHUN U OIIPEIEIUTh KOJIUYECTBO U IIapaMeTphl
HauboJee 9acTo UCmoNb3yeMbix B SQL-3ampocax Tabnuiy (ycpeqHEHHBIN pa3Mep odepen).

B cnyuae, xorma pasmep ouepean TaOmUI OJMM30K K ATOMY YCpPEIHEHHOMY 3HAYCHHIO,
paboTa KIMEHTCKOTO MPHIOXKEHHUs OyIeT, CKopee BCEero, ycTpamBaTh Toib3oBatens b/l
U TOJNBKO B PEIKUX CIIy4asX MOTYT BO3HHMKATh HEOOJBIIHME 3aJCpKKH. TakuM o0pa3zom,
CYIIECTBYET 3aBUCSIIAs OT KIMEHTCKUX TPWIOKEHHH TpaHUIa («IIOPOrOBOE 3HAYCHHUEY),
XapakTepu3yloliee ouepeib Kak MeJICHHYIO Win ObICTpyro. Ecim Texymmii pasmep odepenn
TaOJMII TIPEBBINIAECT ATy TPAHUIIBI, TO KIMEHTCKHAE MPHIOKEHHUS pPabOTAIOT JOCTAaTOYHO
OBICTpO, W JajJbHEWIIEee paACIIUPEHUE O4Yepeard TaONUI] MPAKTUYECKH HE NPUBEAET K
YCKOPEHHIO UX PaOOTHI.

[Tpu pasmepe odepenu TaONUIl MEHbBIIE «IIOPOTOBOTO 3HAYCHHUs» (MEAJICHHAS OYepE/Ib)
ckopocTth paboTel CYB/I onryTMo CHUXAeTCs.

Ouepenb cTonbL0OB TabNULY

Ouepedv cmonboyos mabauy npeaHazHaveHa st xpaHeHus B myine siapa CYB/] cuctemuoro
OIMCAHUS CTOJIOIOB 00pabaThIBAEMbIX TAOIHII.

Ouepenp CTONONOB sBIsSETCS Haubosiee NTUHAMUYHOM, MOSTOMY €€ pa3Mep CYyLIECTBEHHO
BJIMSET Ha CKOPOCTh 00paboTku naHHbX CYB/I.

Ecnm ouepens cTonb1oB cnuiikoM Maia, To epBbie 3ameuieHus B padote CYB]l BO3HUKHYT
yke mpu TpaHcmsimun SQL-3ampoca, MOCKOJIBKY TPAaHCISATOP TPOBEPSET KOPPEKTHOCTH
MCIOJB30BaHUS KakJoro cronbua Ttabnuibel B TpaHcaupyemoMm SQL-3ampoce myTtem
obOpamenust kK CYB/] 3a moiaHBIM €10 OMUCaHUEM.

SAnpo CYB]] cHauana uIieT onMcaHus CTOIOLIOB CPelu Te€X ONMHUCAHUM, KOTOPbIE HAXOATCS
B TEKYIIMH MOMEHT B ouepeau cToiOuoB. Ilpu 3ToM ais morcka HaXoAsIIerocs B ouepenu
sNieMeHTa OOBIYHO HYXHO HPOCMOTPETh B CpPEAHEM IIOJIOBUHY OYepeau, a sl TOro,
4TOOBl YCTAaHOBUTH OTCYTCTBHME 3JE€MEHTa, HEOOXOIUMO MPOCMOTPETHh BCIO ouepens. Ecimu
JECKPUIITOP MCKOMOTO cTos0Ia B ouepenu He HaiiaeH, sapo CYB/l uiier onucanue 3Toro
CTONIOIAa B CUCTEMHOM TabiHIle onucanus aTpuOyToB $$SATTRI, rae HAXOAATCS OMMCAHUS
Bcex cronbuoB Beex Tabmun bJl. Ecnu Tabmuna $$SATTRI He MHAEGKCHpOBaHA (M0 MMEHU
CTONIOIA), TO TMOMCK OCYIIECTBISIETCS MPOCTHIM NEepedOpoM BCEX HAXOMAIMIUXCA B HEM
onucanuii. OueBUAHO, ATO UIUTENIBHBINA Tpolecc, 0COOEHHO KOTZia CyMMapHOE€ KOJIMYeCTBO
ctonbioB B bJ] noBonbHO Benuko (cpenusis bl Bxmrouaet 1o 1000 cton6ioB).

HeckpunTop HaligeHHOTO B Tabmuie $$SATTRI ctonbiia BKIOYAeTCs B O4epeb CTOIOIOB,
IPH 3TOM M3 OYEepEJM CTOJOIOB BBITCCHICTCS KAaKOM-TO AJIEMEHT (BIIOJHE BO3MOXKHO,
9TO B 3TOM CiIy4ae NOHamoOuTcs eme W 3amucark B B/l mHbOpMaIuio o BBITECHIECMOM
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Hacrpoiika napamerpos B/I

cTonOIie, eciiu OHa M3MEeHHIAch). Ha stane TpaHCIsIuM 3TOT JUIUTENbHBIN (HO pa3oBbIid !)
mporecc o0pabOTKHM BBITIOMHSAETCS M KaKIOTo M3 MCHONIb30BaHHBIX B SQL-3ampoce, HO
OTCYTCTBYIOIINX B OYEPEH, CTOIOIIOB.

Ecnmu Opl  mpomecc o6pabotku SQL-3ampoca 6bu1  HempepbiBHBIM — (iin CYB/]
(byHKIHMOHMpOBaia Obl B OHOMOJIB30BATEIBCKOM PEXHUME), TO HE BOSHUKAJIO Obl CBA3aHHBIX
C ouepelblo 3aMeJIeHUs] 00pabOTKH, T.K. BC€ HEOOXOJUMBbIE CTOJIOLBI YK€ HAXOIMIUCH ObI
B OYepelM U HE BBITECHSUIUCH Obl U3 Hee J0 OKOH4YaHMA o0pal®oTku 3ampoca. OnHako B
MHOT'OIIOJIb30BaTEIbCKOM PEKMME BO3HUKAET MOTPEOHOCTh B MAapasljIeIbHOM BBIOJIHEHUHU
Heckonnbkux SQL-3ampocos. IIpu stom CYB]l perynspHo nepekitouaercs Ha oOpaboOTKy
ouepenHoro SQL-3ampoca, yaensss KaXIOMy M3 HUX KBaHT oOpabotku. Ecmm pasmep
odepenu CTOJIOIOB HEIOCTATOYEH, TO OMUCAHMA CTONOLOB Tekymero SQL-3ampoca MoryT
BBITECHUTh M3 OYepelu ONMUCaHMs cToIOLOB mpeabitymero SQL-3anpoca, U 3TOT mpolecc
OyzleT MOBTOPATHCS A BCEX MapajiebHO BbINONHAEMBIX SQL-3ampocoB. Uem meHble
KBaHT 00pa0OTKM (yallle MEepeKIIoYeHHEe MEeX]y 3ampocamMH), TeM CUJIbHEE 3aMeUIsieTcs
BBINOJIHEHHE 3aIIPOCOB.

Pexomenmyercst pazmep ouepenu cToNOOB 3aaBaTh Kak MOXHO Oonbiie. B uneane ouepenp
CTOJIOLIOB JIOJKHA BMEILATh OIKMCAaHUE BCEX CTOIOIOB Beex Tabmuil B/I.

Ouepenb channos

[Ipu pabore c Ttabmumeit BJ] sapo CYBJl AOMKHO OTKpBITH (aiinbpl 3TOH TaOTHIIBI.
JleckpHIITOp OTKPHITOTO (haiijia moMenaeTcs B ouepeds (hailios, BRITECHSIS IPU ITOM, B CITy4ae
HEOOXOIMMOCTH, JCCKPUTITOP APYToro ¢aiisia ¢ mpeIBapuTeIbHON CHHXPOHHU3AIUEH CTPAHUI]
¢aiina B oriepaTUBHOM MaMSITH U HA JHCKE.

Kaxxnas tabnuma b/l — 3to MuaumyM nBa daitna: daiin qaHHbex 1 Qaitn uaaekcos. JlanHbie/
WHJIEKCHI MOTYT pa3MeNaThCsl B HECKOIbKKX (aiinax (10 63). Takum oO6pazoM, uncio daitios
TaOMHIIBI MOKET OBITH 10 63*2. [Ipu pabote ¢ Tabmurei ee (Gailibl OTKPBIBAIOTCS TOJBKO TPH
HeoOxomuMocTH. YToObI HayaTh padoty ¢ Tabmuneid, CYB/l oTkpbiBaeT nepBbii (aiii JaHHBIX
W TIepBbIi (aiin naaekcoB. Yare Bcero nonp3oBarenu b/ pazmerniaror Tabnuiry B 1ByX daitimax
(omuH (aiis MaHHBIX U OAWH WHIEKCHBIN (aitir). Paznecenue Tabmuibl 0osiee yeM B J1Ba ¢aiina
HE0OX0MMMO B penkux ciydasx. Huxe npusenen ananus a¢pdextuBHoctr padotel CYB]] B
3aBHCHMOCTH OT pa3Mmepa odepean (aisos.

XKenarenbHo, 4TOOBI TIpH paboTe ¢ Tabmuiel omucaHus BceX €€ (alIoB HAaXOAWINCH B
ouepenu (aitioB. Takum oOpazom, pazmep odepenu (HaiyioB JOMKEH ObITh, KAK MUHUMYM,
B 2 pa3a OoJblle pa3mepa ouepeau TadiuIl, 9ToObl BMECTUTh OMUCAHUS OTHOTO WHICKCHOTO
(aiina u ogHOrO (haityia TaHHBIX KaKI0H TaOIUIIBI.

Ecnu Hekotopble TabmUIBl pa3MenieHbl 0ojiee yeM B AByX (aiiax, TO JOMOJIHUTEIbHOE
yBenu4YeHUe ouepenu (aiyioB HE NPHBOJUT K OIIyTHMOMY pOCTY 3(hdeKkTuBHOCTH
KJIIMEHTCKOTO MPHJIOKEeHUS. J[€10 B TOM, 4TO TOJIBKO NMEPBbIN MHICKCHBIN (haliil UCTIOIB3YETCS
Ha TpPOTsDKeHMH Bcel o0pabotku SQL-3ampoca, Bce OCTalbHBIC HHACKCHBIC (ailiibl
UCIONB3YIOTCS JIMIIb JJi OBICTPOTO IMOMCKAa 3amuceil MO HWHIEKCUPOBAHHOMY aTpuOyTY.
KomMaHza «BbIIaTh CIEIYIONIYIO 3alIUChY YK€ HE 3aTParuBacT OCTalIbHbIE HHIEKCHBIE (hailiibl.
IIpu o6paborke SQL-3ampoca 3amucu mpocmarpuBaroTcs mopiusaMu. [Topsgok mpocmoTtpa
MOYTH COBIAJAET C TOPSAKOM MOCTYIICHUS 3aIHCeil.

CYB/] ymakoBbIBaeT AaHHbIC, U A00aBIsieMas yrakoBaHHAs 3allMCh MTOMEIIAETCS Ha MEePBOE
CBOOOIHOE MECTO, JOCTATOYHOE JUIsl €€ pa3MEeIIeHUsA. DT CBOOOJTHBIC MeCTa («IBIPKI)
o0pa3yloTcs MPaKTUYECKU CIIy4ailHO, OJHAKO 3aMEYEeHO, 4TO 4YeM OJMKEe MpPOLEHTHOE
OTHOILIEHUE CPEHEro pa3Mepa YIaKOBaHHOM 3allMCH K CpeIHEMY pa3Mepy HeylnaKOBaHHON
K 3HayeHuro 100 %, TeM MeHee CiaydalHbIM CTAHOBHUTCS MPOLECC MOSBICHHUS «JIBIPOK».
Ecmn CYBJl cumtaer wHbOpMaUiO HEC)KHUMAEMOU (IIPOIEHTHOE OTHOIIEHHWE CPEIHETrO
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Hacrpoiika napamerpos BJI

pa3Mepa yNnakoBaHHOM 3alMCH K CpeAHeMy pa3Mepy HeymnakoBaHHOW 100 %), To mopsaok
pacrionoxeHusi 3anuceil B (Qaiine OyneT Moyt coBHanaTh C MOPSAKOM HX HOCTYIICHHUS
Ha 00pabotky. Takum 0Opa3oM, eciiu ouepeaHas 3aluch BHIOOPKHU JTAHHBIX M3BJIEKAETCS U3
KaKoro-uoo ¢aiina 1aHHbIX, TO CIEIYIOLIHE 3allUCH, BEPOsITHEE BCETo, OyIyT B TOM Xke (haiine.
CwMmena ¢aiuioB B ouepenu ¢aiiio Oyaer mocienoBaTenbHol, uto caenaetr padory CYB/] B
MHOT'OII0JIb30BaTEILCKOM pekuMe 6osiee 3PPEeKTUBHOM.

Ecny nponeHTHOE OTHOILIEHHUE CPEAHETO pa3Mepa yIIaKOBAHHOM 3alMCH K CPETHEMY pasMepy
HeynakoBaHHOM Onu3ko Kk 100%, To yBenuyenue odepenu (aiioB BABOE MO CPABHEHUIO C
o4epebl0 TabIMIl MOYTHU HE JACT MOBBILICHUS YPPEKTUBHOCTH. YeM MeHbIe MPOLEHTHOE
OTHOLICHUE CPEJHEro pasMepa yIaKOBaHHOM 3allUCU K CPEIHEMY pa3Mepy HEYINaKOBAaHHOU,
TeM Oonblie BeposTHOCTH mepekmodeHuss CYBJ| ¢ omgHoro daiina na apyroi. Bmomnne
BO3MOXHO, YTO NP MAJICHBKOM IPOLEHTHOM OTHOILLIEHUM CPEIHEro pa3Mepa YIaKOBaHHOU
3alliCH K CpPeHEMY pa3Mepy HEyNakoBaHHOW OyleT HeJoCTaTOuHO ouepeau (ailinoB BaBoe
Oonblield, yem odepenp TaOMUI (MOTYT HauaTbCs OUIYTHUMbIE 3aMemnieHus). OIHAKO 3TO
MPOMCXOIUT TOJIBKO B TOM CIIydae, KOrJia TaOIuIlbl COCTOSAT Oojiee 4yeM U3 ABYX (ailsios.

I'py6Gas onenka a1 TpebyeMoro pa3Mepa ouepeseit cienyromas:

* Tabmunpl (tables): pasmep ouepenu JoOKeH BMemarb Bce Tabmuubl Bl rumoc
JIOTIOJTHUTEIBHOE KOJIMYECTBO ISl BDEMEHHBIX TaOIuII;

* cTonOIsl (columns): pa3mep odepean JAOJDKEH BMEIIaTh B ce0sl BCe KOJIOHKU BCEX TaOIHIL
(M3 TpeABLAYIIEro MyHKTa), IUIFOC 3JIEMEHTBl COCTABHBIX HMHJICKCOB M MMEHOBAHHBIX
OJIHOKOJIOHOYHBIX HHJICKCOB;

* aiinsl (files): pazmep ouepenn n1omkeH BMeLIaTh B ceOs 1o J1Ba (haiiyia Ha Kax 1yt Tabnuiy
B/I mutoc 10 daiinoB nmoj ciaykeOHbIe HYKIbI;

¢ IIOJIB30BATCIIN (users): pa3Mep oucpeaun JOJKECH BMCIIATh BCCX MOJIb30BaTENeH CUCTEMBI U
BCC Ha3HA4YCHUA HpHBHHeFHfI.

Mpumep ana ytunutbl gendb (B npumMmepe ncnonb3oBaHbl NPOU3BOSIbHbIE YACIOBbIE
3Ha4YeHus)

set
set
set
set
set

database directory <mnyTe k BI>;
tables 100;

columns 1000;

files 200;

users 200;
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YcTaHoBKa ouyepeaen yepes nHrepdenc npunoxeHusa «AgmuHuctpartop CYb[
NMUHTEP»

Properties of database (N1447.TEST) &
Networking |  Devices ] Log Settings |  Other ]
Files Gueues | Syslog foumal) | Services |

Sizes of queues

Files: 50] Tables: [100
Columns: |500 Channels: | 100

Note
Queue size cant exceed 65535 tems.

ok | cancel |

Pucynok 1. YcranoBka pa3mepa ouepenei

Bbonee nogpo6HOE onrcaHre MOXHO HAUTH B IOKYMEHTAIIUU:

* «Apxwurerrypa CYB/Iy;
* «Co3pnanue 1 KOHPUTrYprUpoBaHKEe 0a3bl JAHHBIXY,
* «CeTeBOM aIMHHUCTPATOPY.

HacTtpounka pasmepa ncnosnb3lyemMou onepaTtuBHOMn
namMmsaTu

CVYB/Jl JIMHTEP ncnone3yeT onepaTuBHYO MaMsTh KOMIIbIOTEpA JIJIS:

* myna sapa CYB/;

* IIyJa COPTHPOBKH;

* myna (ppa3zoBOro MomcKa;

* mysa TabauIl «B mamMsaTi» (cM. pasaen Mcnonas3oBanne TaOIHIl B TaMSITH).

CYBJ JIMHTEP MoXHO HacTpouTh Ha pabOTy B YCIOBUSAX OTPAaHUYCHHBIX DPECYPCOB
(omepatuBHO# mamsaTH). [lapamerpsl, 3amaBaeMble MO yMOMYaHHWIO Npu co3manuu B/,
JIOCTATOYHBI )1 pabOThI, HO HE SBISIOTCS ONTUMAJIBHBIMHU JJII KOHKPETHOW MPHUKIIATHOU
3a/1a4H.

B nporecce coeit paboter CYB/] JIMHTEP akTuBHO MCTIONIB3YET ONEPATHBHYIO MAMSTh JIJIs
K3IIMPOBAHUS U COPTUPOBKH MHGopMmaiuu. [Ipu 3ToM Mcnonb3yeTcst TOIBKO TO KOJIUYECTBO
OTIEPAaTUBHOW MaMSTH, KOTOpO€ ObLIO BhIAeNeHO nipu 3amycke siapa CYB/I.

Jns  wambombmiero yckopenus paborsl CYBJ[ TpeOyercs MakCHMaabHO BO3MOXKHOE
KOJIMYECTBO OTNEPATHBHOMN ITaMSITH.
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OObeM onepaTuBHON MaMATH 334a€TCs B cTpaHuLax pa3mepoM 4 Kobaiita.

Jnsa  ynydmeHus NOpOU3BOAUTENBHOCTH PEKOMEHIYETCS BOCIOJIB30BaTbCS  PEKUMOM
aBTOKOH(HUTYPUPOBAHUS WM HACTPOUTH IMaPaMETPHI BPYyUHYIO.

ABTOMaTM4yeckoe KOHUrypupoBsaHue

PexomeHyeTcst yCTaHOBUTH PEKUM aBTOKOH(UTYpUPOBaHUS cpa3dy nocie cozganus bJ[. 31o
MOXHO CEJIAaTh C MOMOILIBIO YTUINTHI gendb KOMaHI0M:

set autoconfig on;

wiH B HacTpoikax bJ] u3 rpaduyeckux cpeacTs ynpapieHus (puc. 2).

CeoicTea Basol garnbx (N1361.MyDB) X

Faiine ] Ouepem ] Kypran ] Cepeichl ] Cems ] YetpoitcTea ]
HacTpoitkv xypHana HacTpoitku pennuxam Mpoues

[ {ABTOMaTMYECKOE ONpEfENeHHE PasMepoB oYepeneit:

Yncno npougccos copTMpoBkK |1

HacTpoiikn cosmecMmocTi
[~ COMPATIBILITY

- -
- -
[~ PIDFILE [ LOCK
Wmn PID-waiina
Hactpoiiku paspabioTimn
[~ AUTQINDEX [~ ANALYZE

0K | Omaena |

Pucynok 2. ABToMaTH4ecKoe ornpeesieHue pa3MepoB odepeaei

B stom pexxume mamsaTh moj K31 (ouepenu) Tabmuil, ¢Gaitios, CTOIOIOB U MOJIb30BaTeNeh
BBIJICJISIETCS. aBTOMAaTUYECKH B 3aBUCHMOCTH OT TEKYIIMX Pa3MEpPOB COOTBETCTBYIOIIMX
CHUCTEMHBIX TaOIHII.

B pexume aBroxoHpurypupoBanus sjapy CVYBJl Bbiaensiercs 4eTBepTh JOCTYHMHOMH
onepaTUBHOM MaMsTH KoMnbroTepa. KaxkioMy mporeccy cCOpTUpOBKH — 3KBUBAJIEHT YETBEPTH
namsaty sapa CYB/I.

OTxItoueHne aBTOKOH(DUTYPHPOBAHUS IPOU3BOAUTCS B YTHIUTE gendb KOMaHIOMH:

set autoconfig off;

uiu B HacTpoiikax b/ u3 rpadudeckux cpencts ynpasiaeHus (puc. 2).

bonee HO,HpO6HO€ OIMMCaHWe MOKHO HAalTH B JOKYMCHTAIlUU:

* «Apxurekrypa CYB/»;
» «Co3manne n KOHOUTYpUPOBaHUE 0a3bl JAHHBIXY.
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B Hpumeuanne
3HayeHMs] UCIOJIb3yEMOM ONEpaTUBHOM MaMsATH, 3aJaBaeMble KiatouaMu 3amycka siapa CYB/]
/POOL m /SPOOL HMMEIOT OONBUIMHA NMPUOPHUTET, YeM 3HAYCHHE YCTAHOBJICHHOE PEKHMOM
ABTOKOH(HUTypAITHH.

Py4yHoe KoHdUrypupoBsaHue

B pexume pydyHOro KOH(GUTrypUpOBaHHs OOBEM ONEpPaTUBHOW NMaMSTH, BBIACISEMOH sIpy
CVYB/I, MoxHO 3a1aTh B KOMaH/IHOM cTpoke 3amycka siapa CYB/I ciaenyromyuMy KIto4aMu:
* /POOL — 3anaet oobeMm namsitu ais siapa CYB/I (B ctpanunax mo 4 Koaiir);

¢ /SPOOL — 3agaeT 00beM NmaMsITH I IPOIIECCOB COPTUPOBKH (B cTpanuuax mno 4 Koaiir).
Tak Kak MpOLECCOB COPTUPOBKUA MOXKET OBITh HECKOJIbKO, TO 3HadeHue kioua /SPOOL
PUMEHSETCA K KaXKJIOMY U3 ITPOILECCOB COPTUPOBKH;

3nayeHust POOL u SPOOL MOXHO 3a/1aTh Kak B Komasje 3amycka sjapa CYB/l, tak u B yrunure
«Anmunuctparop CYBJ JIMHTEP» npu 3anycke sinpa B okHe cBoicTB b/| (puc. 3).

3anmycTute Bazy (MyDE) *

[N apareTpe;
Pasmep nyna Aapa; a0 CTPaHML
Pazraep nuna copTupoeku: (100 CTRAHMLL,

Janepwra SHAP: 120 CEK.

Cropowesan sanepska |10 CEEK.

[ 3anycTuTe ceTesol gpaiieep

-

JononHuUTENEHD
k. | OTreHa

Pucynok 3. 3amyck yTHINTBI

e /PPOOL — 3agaer 00bEM HaMSATH UIS MOACUCTEMBI ITOJHOTEKCTOBOIO ITOKMCKA (CM.
MOKyMeHT [lOJIHOTEKCTOBBIM TOWCK B 0a3e JaHHBIX), B CIly4ae €CIM KIHEHTCKOe
MPUJIOKEHUE UCIIOJIB3YET IOJHOTEKCTOBBIM TOMCK, HACTOATEIBHO PEKOMEHIYETCS
BBIJICJISITh TIAMATh BPYYHYIO, TaK Kak padoTa MOJICHCTEMBI MOJIHOTEKCTOBOTO TIOMCKA C
napamMeTpamMu 1o YMOTYaHUIO MOXKET OBITh MEIIJICHHOM;

 /INMEMPOOL — 3amaer o00beM TMaMsITH I8 XpaHCHHWS CTPaHWI TaOIuI] «B
namsat» (npeasaputensHo CYBJl nomkHa ObITh HacTpoeHa Al paboThl ¢ TAONUIIAMU «B
MaMsATH» C TTIOMOIIBI0 YTHIUTBI gendb);

 /PCONTCACHE - 3amaer pasMmep kdma B crpanunax mo 4 KoOait nmns koHTeilHepa,
HCITOJIB3YyEeMOTO TIPH CO3IaHuK/MoauUKaiy Gpa3oBOr0 HHICKCA;

 /PBVCACHE - 3amaer pa3mep Kdma B crpaHumax mo 4 Koait mms Out-BekTOpa,
HCIIOJIB3yEeMOTO TIPH CO31aHnu/MoauduKauy Gppa3oBOTro HHICKCA.
Mpumep ycTaHOBKM 3HAa4Y€HMI B KOMaHAe 3anycka sgpa
lintero64 /POOL=250000 /SPOOL=100000
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Mpumep ycTaHOBKM 3Ha4YeHUI Yepe3 MHTepdenc NpPUNoXxeHUsa «AgMUHUCTpaATOP
CYBA JINHTEP»

Parameters:

Kemel pool size: lﬁ pages
Sort pool size: IM pages
SNAPtmeout  [1200  sec

Check alive tineout: [120  sec.

[~ Startup network listener

-

Advanced

Pucynok 4. Hactpoiika pasmepa mynoB

OneparuBHasT TaMATh, MCIOJb3yeMasi TOJACUCTEMON (pa3oBOro IMOHWCKa, 3a7acTcCs
CIEAYIOUMMH KITF04aMU KOMaH/ bl 3amycka sigpa CYB/I:

* o4 /PPOOL 3ajaeT pa3Mep Iysa MoJcucTeMbl (pa3oBOro MOUCKa;

« o4 /PCONTCACHE 3amaer pa3mep kdma B crpanunax no 4 Ko6alTt ans koHTeitHepa,
UCTIONB3yEeMOTO TP CO3IaHUU/MOTUPUKAITUU PPa30BOTO HHJIEKCA;

» wiou /PBVCACHE 3amaer pasMep kdmia B crpanunax no 4 Koaidt mis Out-Bekropa,
UCTIONB3yEeMOTO TPH CO3IaHUU/MOTUPUKAITIN (HPA30BOTO HHIEKCA.

bonee nogpobHOE onucanre MOXKHO HAaWTH B IOKyMEHTALlUU:

* «Apxwurekrypa CYB/Iy;

» «Coznanue ¥ KOHQUTYpUPOBAHKE Oa3bl TAHHBIXY;

* «3anyck u ocranoB CYBJI JIMHTEP B cpene OC Windowsy;
* «3anyck u ocranoB CYBJI JIMHTEP B cpene OC Linuxy;

* «CeTeBOM aJIMUHUCTPATODY.

HacTponka KonuM4yecTBa NpoLeccoB COPTUPOBKMU

CopTupoBKa JaHHBIX BBIMONIHSAETCS oTAeNbHBIM (0T siapa CYB/I) mpoiieccoMm cOpTUPOBKH.

B nponecce coeit pabotst CYBJl JIMHTEP MoxeT mcnonb30BaTh HECKOJIBKO MPOIIECCOB
copTupoBKH. Tak Kak MO yYMOJYaHUIO pabOTaeT TOJBKO OJUH MPOIECC COPTHPOBKH, TO
MPOIIECC COPTUPOBKH OyJET MPEAOCTABIATHCS MOOYEPEIHO KaXKIOMY U3 HUX B COOTBETCTBUHU
¢ npuopureroM SQL-3anpoca Ha yCTaHOBIEHHBIH KBAHT BPEMEHU COPTUPOBKH.

Ecmu npeamonaraercst omHoBpeMeHHast padbota ¢ b/l 6ombiioro komu4ecTa MoIb30BaTeIICH,
BBITIOJTHSIONINX 3alPOCHl, TPEOyIOIKUe COPTUPOBKH OOJBIINX OOBEMOB JaHHBIX, TO
PEKOMEHIYETCS YBEJIMYNUTH YHCIIO IIPOLIECCOB COPTUPOBKH.

OOBIYHO HET CMBICIIA YCTaHABIMBATh KOJIMUYECTBO MPOIIECCOB COPTUPOBKU Ooublie 4. O6beM
OINEpPaTUBHOM MaMsATH, 3aJaBaeMblii mapameTpoM SPOOL, BBIACISIETCA KaKIOMY MPOLECCY
COPTHPOBKH.
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Mpumep ana ytunutol gendb
SET SYSSRT COUNT 2;

Mpumep ana ytunutel «kKAgmuHauctpatop CYBA JIMHTEP»

Properties of database (N1447 ASZ]) ==

Filez I CGlueues I Syslog (joumal) ] Services ]
Metwaorling I Devices I Log Settings Other

Mumber of sort processes |

Compatibilty Settings
[~ COMPATIBILITY

o o

o o
[~ PIDFILE [ LockK
PIDFile Name

Development Settings
[~ AUTOINDEX [~ AMALYZE

0K | Cancel |

Pucynok 5. YcraHoBKa KoiMuecTBa MPOLECCOB COPTUPOBKH B OKHE CBOMCTB b/[

OnTnmmusauma pasmepoB pabouunx chaunnos CYb[

B npouecce 06padotku SQL-3anpocos sinpo CYB/] ucnonsayer cienyrormiue padoune (aitisi:
* SYSSRT: daiis1 COPTUPOBKH PE3yIHTATOB BHIOOPKH JTaHHBIX.

CYBJ JIMHTEP BemonHsAE€T COPTUPOBKY MAaHHBIX TIpu 00padoTke SQL-3ampocoB c
KOHCTPYKLIMSMU:

 rpynmupoBka gaHHeIX (GROUP BY -cienmndukarms);

* coprupoBka naHabiXx (ORDER BY-cneundukarus);

* ananutuieckue pynkuuu (OVER-cnenuduxamnms);

 rpynnupoBka 3HaueHui arperatubix ¢pynkuuii (WITHIN GROUP-cnenudukanus);
* SQL-3anpocsl co3aanus yCIOBUH LET0CTHOCTH TaOMuUIbl (MHACKCOB, KIIIOUEH ).

[Ipy copTupoBKE AAHHBIX BHa4alle HCIOJB3YETCS BBIJCJICHHAs [0 YMOJIYAHHUIO WM
3ajaHHag kimodoM /SPOOL B komanzae 3amycka saapa CYB/l oneparuBHas namAarb
KoMIibtoTepa. Eciu BbIJENIEHHON ONepaTuBHOM MaMsTH HEAOCTATOYHO JJIi COPTHPOBKH
BCcEero oObeMa JaHHBIX oOpabarsiBaemMoro SQL-3ampoca, TO 94acTh COPTUPYEMBIX JaHHBIX
OyneT pasmMereHa B paitie coptupoBku SYSSRT (daiin 1. 51). Havanenblil pa3mep daiina
COPTHPOBKHU PaBeH 2 CTpaHUIlbl, MakcuMaibHbIN pazmep 500000 cTpaHuil.

* SYSWBV: Qails OUT-BEKTOPOB.
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ITpu BeimonHenun SQL-3ampocoB BBIOOPKM JaHHBIX IS XPAHEHUS MPOMEXYTOUYHBIX
Pe3yJIbTaToOB HCMOJb3yeTcsl (paiin OUT-BEKTOPOB (CONEPKUT CHUCTEMHYIO MH(OpMAIHIO O
BbIOpaHHBIX B SQL-3anpocax 3anucsx) SYSWBV (¢aitn 1. 31). HauansHslii pazmep ¢aiina
OUT-BEKTOPOB paBeH 16 cTpanul, MakcuManbHbIi pazmep 500000 cTpanuil.

* SYSWRK: pabouwuii daiin.

ITpu BbimonHenuu SQL-3ampocoB BHIOOPKM JNaHHBIX A XPAaHEHUS NPOMEXKYTOUHBIE
pe3ynbratoB 00paboTku SQL-3ampoca wucnosib3yercst padounit daiin SYSWRK (¢aiin
1.41). HauansHblil pa3mep daiina paBeH 4 crpaHuliaM, MakcuMalbHbIA pasmep 500000
CTpaHHMII.

IIpu co3manuu BJl ycraHaBnuMBaroTCs Ha4aJbHBIA M MaKCUMAJIbHBIM pa3Mep YKa3aHHBIX
¢aiinoB. Ecnm HavanbHbIX pasMepoB (aitioB Hemoctarouno, To CYBJ/[ aBromarmuecku
pacimpsieT uX J10 HeoOXomuMmbIx s oOpaboTkum SQL-3ampocoB pa3mepoB, HO He Oosee
YCTQHOBJIEHHOI'0O MaKCHMAaJdbHOrO 3HAYE€HUS M JENaeT 5TO OHa mopuusaMu no EXTSIZE
<paszMep> cTpaHul] (pacuiupeHue BhIonHseTcs Ha 1/32 oT Tekymiero pasmepa ¢aiina c
BBIpaBHHUBaHHUEM JI0 KpaTHoro 64 KoaiiT, HO He Oosbiie yem Ha 32 MOa#T), 4TO MPUBOIUT
K ¢parMeHTanuu (HaiaoB U TpeOyeT TOTMOJHUTEIHHOTO BPEMEHU Ha paboTy C TaKUMHU
(aiimaMu 1o CpaBHEHUIO ¢ (paiiiaMu, KOTOPBIE Cpa3y CO3/IA0TCS B BUJIC HETIPEPHIBHBIX (HaiIOB
3aJlaHHBIX pa3MmepoB. [Ipu AOCTHKEHMM MaKCHMalbHOTO YCTAHOBIIEHHOTO pa3Mepa OyaeT
BbIJJaH COOTBETCTBYIOUIMI KOJ| 3aBEPUICHUSI.

VYrpaBisaTh pazmepamu padounx ¢GaiaoB MOXKHO JIByMsI CIOCOOaMM:

1) pyusbiM (TIONIB30BaTENlh HAa OCHOBAaHWU HEKOTOpPOW wuHGoOpManuu 3amaeT TpeOyemble
HayaJbHbIE pa3Mephl pabounx (aiiioB npu co3nanuu (koHpurypuposanun) bJ1);

2) aromatuveckuMm (CYDBJl aBTOMaTH4eCcKH pacuIupsieT BCIOMOTaTellbHbIe (aiyibl 10
HYXHBIX 11 00paboTku SQL-3ampoca pa3MepoB 1o 3aJaHHOMY TT0JI30BATENIEM MPABHITY ).

Py4yHoe ynpaBneHue pa3mepamu paboumnx chaunos

OueHka TpebyemMbix pa3mepoB pabouunx cannos

s ouenkn TpeOyeMbIX K KOHKPETHOM 3a/aue pa3MepoB padbounx (ailioB pekoMeHayeTcs
BBITIOJIHUTD CJIEIYIOIINE NEHCTBUS:

1) 3anyctutp sapo CYB/] co crangapTHbIMH (110 YMOJIYaHHIO) HAyaJbHBIMU pa3MepaMu
pabounx ¢aiinos;

2) BBIMOJMIHUTG TUNHYHBIE SQL-3ampockl, cBs3aHHBIE C 00paOOTKOW JaHHBIX OOJIBIIOTO
00BeMa;

3) 3aBepmuTh padory sapa CYB/;
4) npoananu3upoBath B paiie linter.out cooOuieHus Buaa:

Attention: file SYSSRT truncated from 107856 to 2 pages
Attention: file SYSWRK truncated from 16 to 4 pages
Attention: file SYSWBV truncated from 385024 to 16 pages

[IpuBenenubie coobmeHNss HHOOPMHUPYIOT, YTO B MpoIiecce 00padOTKU TaHHBIX padodymne
(atiner 6p1H pacmmpens! sapom CYB/L mo HeoOxoaumbIx aiis BeimonHeHus SQL-3anpoca
pa3MepoB U npu 3aBepiueHur padboTsl sapa CYB/] 6111 ype3aHsl 10 Ha4albHBIX Pa3MEPOB.

Paccuurats Tpebyemblie pazmepbl pabounx Qaitsios, yBenuueHHble Ha 20% U OKpYyIIEHHBIE
B OOJIBIITYIO CTOPOHY.

12
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Hacrpoiika napamerpos B/I

B Hpumeuanne

HauanpHoe 3HaueHume pabounx (aiijloB HE MOXKET NpeBbIIaTh MaKCHUMaibHOe. Ecim
paccuMTaHHOE 3HAYEHUE MOIYYHUTCSI OOJbIIE YCTAaHOBJIEHHOTO MAaKCUMAaJIbHOIO 3HAYEHHS, TO
HEOOXOIMMO BHa4ajle YCTAaHOBHTHh MAaKCHMAJIbHOE 3HAYEHHE M 3aT€M YCTAaHOBUTH HAyaJIbHOE
3HAYCHHUE.

5) ycTaHOBUTH pa3Mepsl (paiiiioB MOXKHO CIETYIOIUM CIIOCOO0M:
C nomomipto yTuiuThl gendb.

Jn1st BBIIIETIPUBEACHHBIX Pa3MepPOB, YKa3aHHbIX B (aiiyie 1inter.out:

set SY0O0=<nyTp x B>
gendb

SET SYSSRT SIZE 130000;
SET SYSWBV SIZE 20;

SET SYSWRK SIZE 470000;
exit;

C nomoipto ytunuthl «Anmunuctparop CYB/ JIMHTEP».

Koppexkuuio pazmMepoB pabounx (aiiioB BEIMOTHUTH TakXke MpU ocTaHoBieHHOM sape CYB/] B okHe
cBoiictB B/l Bo BkIagke ®arsie (puc. 6).

b

CeoiicTtea Basbl gasHen (M1357.0Demo) &J

HacTpoliky xypHana ] HacTpoiiky penmkaLm 1 Mpoyee 1
Faink lDuepeuyl ] KypHan 1 Cepeuchl 1 Cem ] Yetpo#cTea 1

- PaBoume daine -

 Pazmep - TvananT -
Paboumi; m_-— 500000
Btsexropos: | |15 {500000
CopmipoBin: ]2 15BDWE

[MprraeyaHne -

Pasmeps!, NMKUTEl G3N0E S30a0TCA B
cTpaHuuEx. OpHa cTpaHuua - 4056 GaiT.

0K | Ommena |

Pucynox 6. YcranoBka pazmepoB pabounx (aition
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Hacrpoiika napamerpos BJI

ABTOMaTU4YeCcKoOe yrnpaBneHne pasmepamm padboumx
c¢dannos

PexoMeHngyercss yCTaHOBUTH NpPUMEpPHbIE TpeOyeMble MaKCHUMajbHbIe 3HAYEHHUS pPabouux
(haliyIoB M YBEIMYUTH 3HAYCHHUE TIapaMeTpa paciupenus EXTS I ZE. Hanpumep,

set SYO0O0=<myTb x B>
gendb

SET SYSSRT LIMIT 10000000;
SET SYSWBV LIMIT 10000000;
SET SYSWRK LIMIT 10000000;
SET EXTSIZE 256;

exit;

lNMpeaBaputenbHaa pa3MmeTKa OUCKOBOIo
NPOCTpPaHCTBa AnA Tabnuubl

Jnst yckopeHuss BCTaBKM B TaOMUIly OOJBIIOrO KOJMYECTBA JIA@HHBIX W IOBBILICHUS
addexTuBHOCTH pabOTHI MIPU W3MEHEHHH JAHHBIX HEOOXOJAMMO Pa3METHTh MPOCTPAHCTBO
3apaHee (TIpW CO3JaHWUW TaAOJUIIBI) MPU TIOMOIIM MapaMeTpoB MAXROWID, MAXROW,
EXTSIZE, PCTFILL, PCTFREE, BLOBPCT. B »TOM cilydyae mpu BCTAaBKE JaHHBIX HE
OyleT MPOUCXOIUTh JUHAMUYECKOTO YBEJIMYEHHsI 3aHUMAaeMOoro Tabiuiiel mpocTpaHcTBa (10
TE€X MOp, MOKa BCTaBJIsieMble JaHHbIE OyayT "ymelarbcs" B YCTAHOBJIEHHBIX Ipenesax),
YTO IMOJIOKUTENIBHO CKAXKETCA Ha IMPOU3BOAUTENBHOCTH. [I0 ymMOM4aHMIO yCTaHOBIJICHBI
YCpEIHEHHbIE TapaMeTpbl, TIOCTAaTOUHBIE I PabOThI.

3Ha4YeHUsI TapaMeTPOB:

* MAXROWID 3agaer MakCUMaJbHOE IIJIAaHUPYEMOE KOJIMYECTBO HOMEPOB 3alucei
(ROWID) niist co3naBaemoit Tabnuiipl. [1o ymMoauaHuio 3Hau€HHE 3TOTO TapaMeTpa PaBHO
1022;

* MAXROW 3agaer MakCUMallbHOE IUIAHHUPYEMOE YHCIIO 3alUCei, KOTopble OyayT
OZHOBpPEMEHHO XpaHMThcs B Tabmuue. [lo coobpaxenusim 3¢dekTuBHOCTH HE clexyer
3ajaBath 3HadeHue napamerpa MAXROW OGonpmum 3HaueHuss MAXROWID. Ecnu
3HaueHne MAXROW He 3a1aHO, TO OHO TaKXe YCTAHABIMBAETCS PaBHBIM 3HAUYEHUIO
MAXROWID. IIpu 3aganuu atoro napamerpa B b/l npoucxoaut BblAeIEHUE IPOCTPAHCTBA
JUIs TaOJMULBI [TO]] YKa3aHHOE KOJIMYECTBO 3alucei;

« EXTSIZE 3amaeT KOIMYECTBO CTPaHUIl JUIsl paciupeHus ¢GaiaoB TabauIl U pabounx
¢daiinoB, TpH TMPEBHIIIEHUH YCTAHOBJICHHBIX HAYaJbHBIX pa3MEpoB. 3HAYCHHE I10
ymomyanuto 0 (pacmmpenue BBITONHSIETCS Ha 1/32 oT Tekymero pasmepa daiina ¢
BBIpaBHUBAaHHUEM 10 KpaTHOTO 64 KOaiit, HO He Oonbine yeM Ha 32 MOaiT).

Henocratounoe B koHKpeTHOUM 3amaue 3Hadenue mnapamerpa EXTSIZE (meanennoe
pacmupenne (aitioB Tadmui, padoynx (aiyioB Mo OAHONW CTPAHUIIE) MOXKET MPUBECTH K
PE3KOMY IMaJICHUIO CKOPOCTH 3arpy3Ku JaHHBIX, HHACKCOB, BLOB-3HaueHU# mim najgeHuo
CKOpOCTH BhINoHEeHUs1 SQL-3ampocoB, MO3TOMY PEKOMEHAYETCS] yCTaHOBUTH TpedyemMoe B
KOHKPETHOM 3a7a4e 3Ha4CHHE.

IIpumep
SET EXTSIZE 256;

« PCTFILL 3amaer oxxugaemMoe OTHOUIEHME CPEIHEro pa3Mepa yHNaKOBaHHOM 3amucH K
cpenHeMy pa3Mmepy HeynakoBaHHOUW (B mporeHTax). IIpu Beibope 3nauenus PCTFILL
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Hacrpoiika napamerpos B/I

MPEAINOIAraeTCs, YTO KOJUYECTBO YMNAKOBAHHBIX 3alMCEd C JJIMHOW MEHbIIE, 4YeM
PCTFILL, Gynet He3HAUUTENbHBIM.

DTO 1eNioe MOJOKHUTENbHOE 4Yuciao, He mnpeBbimaroniee 100. Ilo ymomyanuio oHO
paBHO 100%. IlapameTp BiausieT Ha pa3mMedyaeMoOe IPOCTPAHCTBO BMECTE € IapameTpoOM
MAXROWID.

3nauenue mapamerpa PCTFILL MmoxeT OBITh KpUTHUHBIM TOTJa, KOrna B Tabiwie
€CTb CTPOKOBBIC NHOJIA OOJBLIOr0 pa3Mepa, OOBIYHO 3aMONHSAEMbIE 3HAYUTENIBLHO Ooee
KOPOTKHMHU 3HAYEHUSIMH.

OnTuManbHbII NPOLEHT 0’KUIaEMOT0 OTHOILIEHHS CPEAHETO pa3Mepa yIIaKOBaHHOM 3amucu
K CpeIHEMY pa3Mepy HEyINaKOBaHHON HaxoauTcs B mpenenax ot 75% no 95%. B cayuae,
ecnM moisb30BarTenb 3arpyaHsercss ykasarb 3HaueHne PCTFILL, pexomenayercs npu
CO3IaHMM TAOIHUITI 321aTh ero paBHbIM 90%.

 PCTFREE ompenenser s ¢aiina AaHHBIX HOPOr CBOOOJHOTO MECTa CTpPaHUIIbI
B npoueHTax. CTpaHHULbI, 3allOJHEHHbIE MEHbIIE YKa3aHHOIO IOpOora, CUYMTAIOTCA
cBOOOIHBIMU JJisi 100aBneHust uHpopmauuu. B pesynbrare npu n00aBlieHUM HOBBIX
JAHHBIX B 3Ty CTpaHMIly MOXXHO JOOaBUTh Cpa3y HECKOJbKO 3amHUCceil, Npexiae 4em
oHa Oy/eT MmomMeuyeHa Kak 3aloJIHEHHAs, YTO B KOHEYHOM WTOre MPHUBOAUT K CHHUKEHUIO
(dbparMeHTaIu JaHHBIX B (haiaax TaOIuIsL;

« BLOBPCT 3amaer mnpouent 3amnonHeHuss BLOB-cTpanuil co3gaBaeMoil  TaOmHIbL.
BLOB-cTpanuia, 3amojHeHHass OO 3TOrO MpOLEHTa, OyIeT HCIOJIb30BaTbCsi TOJIBKO
JUIsl pacluupeHus yxe conepxamuxcs B He BLOB-nannsix, HOBble BLOB-naHHBIE
pasMenarbes B 3Ty cTpaHuily He OyayT. Ilo ymonuaHHio MpOLIEHT 3al0IHEHUS! CTPAHUIIBI
BLOB pasen 50%.

Mpumep
CREATE TABLE "TABLE1" ( .. ) maxrowid 300000000 PCTFILL 90;

B nmannom mpumepe Oyaer pasmedeHo mpocTpancTBo mox Tadbmuity TABLEI B pasmepe
nocraroudoM i xpanenus 300 000 000 3anmcedt, Takxe MakcuMalibHbli HoMep ROWID
oynet ycranosieH B 3HadeHre 300 000 000 u oTHOIIEHHE CPETHETO pa3Mepa YIMaKOBaHHON
3alKCH K CpEeHEMY pa3sMepy HeynmakoBaHHOU — 90%.

Bornee nonpobHOE onricaHne MOXKHO HANTH B IOKyMEHTAILIUU:

* «Apxwurerrypa CYB/Iy;

* «CopaBouHuk 110 SQL».

» «Co3nanue U KOHQUTrypupoBaHUue 0a3bl JAHHBIXY.

Ocob6eHHOCTU paboThbl C LULUPOKUMM 3aNUCAMU U
BLOB-¢gannamu

[Tpu pabore ¢ 3anucsimu mupuHoi 6onee 4K u nanasiMu Trma BLOB Heo0XoauMo yYUTHIBaTh
CJIeIyIOIMEe 0COOCHHOCTH:

* mupokue 3amucu xpaHsaTcs B BLOB-daiinax, mosToMy yka3zaHHbIE TpPH CO3JaHUH
tabmuubl 3HaueHus napamerpoB PCTFREE u PCTFILL ¢akTtudyecku He npuMeEHSIOTC, a
npumMmensercs 3HadeHue napamerpa BLOBPCT, kotopoe no ymMongaHuio UMeeT 3Ha4YeHHE
50%;

* OJIHA 3aMMHCh METUKOM muiIeTcst B oqud BLOB-daiin;
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Hacrpoiika napamerpos BJI

e mpu 3anucu HOoBoro 3HadeHus (BeimonHeHue INSERT-komanabl) OyaeT HCIONb30BaH
BLOB-aiin ¢ MuHMManabHbIM HoMepoM M3 Bcex BLOB-¢aiinoB, B KOTOphIX ecTh
CBOOO/IHBIE CTpaHHUIBl, €CIM HUX HeT HU B ogHoM BLOB-¢aiine — BLOB-daiin c
MUHHMMAaJIbHBIM pazmepoM u3 Bcex BLOB-(}aiinoB, KOTopble MOXHO pacIIUpHTB;

* npu jonucbiBaHUM 3HaueHus (BbimonHeHne UPDATE-komanzabl) Oyaer wucrosib30BaH
tor BLOB-(aiin, B KOTOpOM pacroyio)k€HO 3TO 3Ha4€HHEe, NpU HEOOXOAUMOCTH OH
pacumpsieTcs;

* ecniu Bce BLOB-(daiinbl MOCTUTHYT MaKCHMMalbHOTO pa3Mepbl OydeT BbIIaH KOJI
3apepiienus 1709 u naxe nocne nodasnenus emre ogaoro BLOB-¢aiina UPDATE-komanna
MOJKET 3aBEPILIUTHCS C KOIOM 3aBepuieHust 1709.

Pexomennauus: ans npenorspauienus nepenonsenuss BLOB-@aiinos Tabnuisl Heo0Xoqumo
MEePUOIUYECKH CIeAuTh 3a pasmepom mnociennero BLOB-daiina. IlpoBepky MOXHO
BBITIOJIHATH C MOMOIIBIO 3aIIpOCa BUJA!

select cast GetByte($$$514, 102) as int,

linter file info($$$S11,2,GetByte($$5S14, 102),'size') * 4096
from LINTER SYSTEM USER.$$$SSYSRL, LINTER SYSTEM USER.S$$SSUSR
where $$$532=0

and $$$531=5$5$512

and $$$S34=<umMsa_cxeMbl>

and $$$S13=<wumMa_TabOiauupr>;

3anpoc Bo3Bpamaer koaumdectBo BLOB-daitmoB u pasmep mociemnero BLOB-gaiina.
Kak Ttombko pasmep mocineanero BLOB-¢aiina npeBsicutr 60 GB (wmm 1.5 GB npns
OC ne nmomuepkuBarommx Oompimme pasMepsl Qaiinos, Hanpumep 30CPB «Heiirpunoy),
pexomenayeTcst 1o6aBuTh emé ogua BLOB-daiin komanmoi:

alter table <uma tabmmuer> add blobfile;

U Jasiee CJIeAUTb 3a pa3MepPOM 3TOT0 HOBOTO (haiiyia ¢ MOMOIIbI0 YKa3aHHOTO 3arpoca (HOBBII
BLOB-daiin cran nocneaaum).

HacTponka napameTpoB CUCTEMHOrO XypHana

WNudpopmarus 000 Bcex n3MmeHeHusx bJl, mpom3BoaMMBIX TpaH3aKUMSIMH, (puKkcupyercs B
CTenMaIbHOM Habope (haililoB — CHCTEMHOM JKypHaJie. 3amuch WHPOPMALMU B CHCTEMHBIN
KypHaJl BCerJa MpeaecTByeT BoimoiHeHn0 u3MeHenus BbJl. CucTeMHBIN XypHAI MOXET
pacrioaratbCsi B OIHOM WJIM HECKOJNIBKHX (pailylax OIepanroOHHON CHCTEMBI. 3ammch
I/IHCI)OpMaHI/II/I B CUCTEMHBIH JKypHaJI BBITOJHACTCA HUKIIMYCCKU, T.C. ITPU JOCTHIKCHUHN KOHIIA
¢aiina HOBBIE 3aIIMCH PA3MEINAIOTCSA HA MECTE CAMBIX CTapbIX 3aIHCEH.

Jns moBbIlIeHUs TpoU3BOAMTENBHOCTH B/l pexomenayercs:

* npu pabote ¢ OOIBIIMM 00BEMOM JaHHBIX B OJHOW TpaH3aKLMU YCTaHOBUTH HEOOJBIIOE
KOJTMYECTBO OONbIIKX (ailioB, T.K. BCTaBKAa MHPOUCXOAUT OOJBUIMMH MOPLUSIMH H
MHTEHCHBHAs pab0Ta C MHO)KECTBOM MENKUX (aillIoB IPOUCXOAUT OUEHb MENJICHHO;

* IPH KUCHOJIB30BAHUM OOJBIIOTO KOJIWYECTBA MEIKUX TPAH3AKIMHA YBEIHMUUTH KOJIHMUECTBO
¢aiinos xxypHaia.

JomycTuMo TMpOW3BOIFHOE M3MEHEHHE KonuecTBa (aiiioB KypHaia W pa3mepa daiina
xypHana. Haubonee onTumalbHble 3HaY€HUSI MOYKHO 110100paTh 3KCIIEPUMEHTANIBHO, CIIEAs,
HaIrpuMep, 3a MPOU3BOAUTENHHOCTHIO B/] 1 Harpy3koit Ha (aitioByto cuctemy.

16
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Hacrpoiika napamerpos B/I

Jlis HacTpoliku nmapameTpoB (haiiioB >KypHaia MOXHO BOCIIONIB30BAThCS YTHIUTONH gendb
WK YCTaHOBKOM yepe3 unrepdeiic npunoxenus «Anmunucrparop CYBI JIMHTEP».

Mpumep ansa gendb

SET SYSLOG COUNT 10;
SET SYSLOG SIZE 100000;

Mpumep ana nHtepcenca npunoxeHna «KAgmmHucrtpartop CYb JIMHTEP»

Properties of database (XORPC.ASZI) *
Networking | Devices | LogSettings | Other |
Fles | Gueues Syslog foumal) | Services |
Files
Count: (3 Size: |25CID|} pages
Status

Finished [ Finishing address |0

Mades
[V True commit
[V Auto rolback “old” transactions

Mote
One page is 4096 bytes

DKlCancell

Pucynok 7. YcranoBka napameTpoB ¢ailsioB xxypHana

bonee HOI[pO6HO€ OIMMCAaHHUE MOYKHO HAWTH B JAOKYMCHTAIIUN:

* «Apxurekrypa CYB/»;

° ((COSQaHI/Ie u KOHQ)HFY[}H[}OB&HI/IG 0a3nl JAHHBIX) ;
» «CerteBoit AAMUHUCTPATOP».
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PekomeHaauum no HacTtponke CYB[l ansa
paboThbl C 60NbLWNMN 00 BbEMaMU AaHHbIX

ITox GonpmMu 00bEMaMM JAHHBIX TTOHUMAETCH

1) xkonudecTBo 3anucelt B Tadbnuiie B quanazone 10 000 000 — 1 000 000 000;

2) xonudecTBO 3amucei B dopmupyemort siapom CYBJ[ BeIOOpKe MaHHBIX B JIuana3oHe
100 000 — 1 000 000 000.

Kaxxapiit Bu paOboOThI C JAHHBIMU OONBIIOr0 00beMa TpeOyeT MHANBUAYATbHONW HACTPOUKH,
KOTOpAasi BBIIOJIHSETCS ¢ MOMOIIBI COOTBETCTBYIOLIETO POrpaMMHOro komrnoHneHta CYB/I
JIUHTEP:

1) Hactpoiiku B/] (ontumuzanus pazmepo pabounx daitnos CYBJl) — konurypupyrores ¢
noMoIibto yTuiuThl gendb unn ytunutsl « Aamunuctparop CYBI JIMHTEPy» (ans OC
Windows);

2) nacrpoiiku siapa CYBJl — kKoHQUTYpHUPYIOTCS ¢ TOMOUIBIO KITFOUEH KOMaH/IbI 3aIrycKa sapa
CYB/;

3) HacTpolku Tabmu4HbIX 00BeKTOB B/l — KOHUrypupyloTCs B KOMaHAE CO3[AaHUS U
Mou(pUKAUU TaOTHYHBIX OOBEKTOB.

Hactpoiika CYB/] 3aBucut ot Buia paboThl ¢ OOJIBIIMMH JaHHBIMU:

1) co3ganue TaOMUYHBIX OOBEKTOB ISl XpaHEHHUs OOJIBIIOT0 00beMa TaHHBIX;
2) mepuoANYeCcKOe MaccoBOE J00aBIeHUE B TAOIUIly OOJIBIIOr0 00beMa JaHHBIX;

3) mraTHBIE  pexkuM  pabOTbl C  JaHHBIMH  (BBINIOJHEHHWE EIWHUYHBIX  OIEepanuit
MaHUITYJIMPOBAHUS JaHHBIMH );

4) mepuoguyuecKue Nporeaypsl 0 ONTUMU3ALMU PabOThI ¢ OONBIIMMU 00bEMaMU JAHHBIX B
nporecce pynkunonuposanust CYB/I.

OnTumunsauma pasmepoB TabnnyHbix channos bl

[Tpu cozpanuu tabnun b1 ssapo CYB]] pazmeuaeT daitn qaHHBIX U Qaill HHAEKCOB TaOIUIIbI
107l YKa3aHHoe KonudecTBo 3anuceil. Ecnu B mponecce pabotsr CYB/] komuuecTBo 3anuceit
TabaMLbl TpeBbICUT 3aruiaHupoBaHHoe, To CYB/l Oyner pacmmpsaTh ykazaHHble (ailsibl MO
IpaBUjIaM, U3JIOKEHHBIM B MYHKTE «ABTOMAaTHYECKOE YIpPABICHUE pa3MepaMu pabouymx

(aitoy.

[Tpu mombITKe JOOABUTH AaHHBIE B (haiil, JOCTUTIIMIA MaKCUMaIbHOTO pazmepa, CYB/] Bergaer
COOTBETCTBYIOUINI KO/ 3aBepiueHus (Hanpumep, 14 «®Pailn naHHbIX nepenoaHen»). B atom
cilydae HEOOXOIUMO CO3/1aTh HOBBIA (Dailyl HY)KHOTO THUIA C TOMOIIbI0 OnHOM m3 SQL-
KOHCTPYKIIHI:

ALTER TABLE .. ADD DATAFILE;

ALTER TABLE .. ADD INDEXFILE;

ALTER TABLE .. ADD BLOBFILE;

MakcumanibHOE Koiu4ecTBO (aitioB (maHHbIX, uHACKCOB, BLOB) paBno 63. Ilpu
MPEBBIIICHUHN WX KOJIMYECTBA BbaaeTcs ko 3apepiueHus 2107 «Hegomyctumoe KOIM4ecTBO
(baiaoBy.
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Pexomennganuu no nacrpoiike CYB/I 1151 paéoTsl ¢ 601bIIUMU 00beMaMU JAHHBIX

MaxkcumanbHblIi pazmep ofgHoro ¢aiina (1aHHsIx, uaaekcos, BLOB) B CYBJ JIMHTEP moxer
ObITh paBeH 512%32768*4096 = 64 I'6aiiT miu orpaHMYeH B MEHbIIYIO CTOPOHY (ailoBoit
cucremoni OC.

Taxum 00pa3oM, MaKCUMAIILHOE KOJTHUYECTBO 3anuceil (pazmepom 10 4 K6aiT), KoTopoe MOKeT
ObITh pa3menieHo B Tabnuie b/, Beruncnsercs nmo popmyne:

MaxCountRec = 63 * MaxFileSize / CompactSizeRec
rae:
MaxCountRec — MaKCUMaJIbHO BO3MOXHO€ KOJIMYECTBO YIAKOBaHHBIX J0 pasmepa

CompactSizeRec 3anuceii B Tabnuiie;

MaxFileSize — MakCMMalIbHO BO3MOXHBIN pazMep oaHoro ¢aiina nanusix (64 I'6aift ummn
MaKCHUMAaJIbHO JOMYyCTUMBIN pazmep daiina B OC);

CompactSizeRec — cpeqHuil pa3Mep yIakoOBaHHOU 3alUCH, BEIYUCISETCS O (hopMyIie:
CompactSizeRec = RecSize * PCTFILL / 100

re:

RecSize — aexnapupyemasi py CO37aHUU TaOIHUIIbI IJTMHA 3aITUCH;

PCTFILL — nmapameTp, XapaKTEPU3YIOIIHNI CTEIIeHb YITAaKOBKH 3aIUCEH;

B Mpumeuanue
HNannast popmynia mpuMeHUMA ISl pacdeTa MpH JeKIapupyeMoi ninuHe 3amuceid 1o 4 Koaidr.
Bonee nnunnbie 3anmucu (ot 4 Koaiit no 64 Koaiit) xpansrcs He B (paiinax nanusix, a B BLOB-
(aiinax.

Tak, HanpuMep, IpU pa3Mepe yrmakoBaHHOU 3anucH B 500 OalT B (aiiinax TaHHBIX TAOIUIIGI
MOKHO PpPa3MECTUTh OJHOBPEMEHHO (TEOPETHMUECKHM MaKCHUMAaJIbHO) MPHUMEpPHO 2 MIpI.
3anmceit (63*16%1000000000/500), xors CYB/] peanbHO 00ecrieuuBaeT MOIICPKKY TOIHKO
1o 1 Mapa. 3anucei.

st TutanupoBaHus TaOIHIIBI ¢ OOJIBITMMHU 00bEMaMH JaHHBIX:

1) yka3arh ¢ MOMOIIBIO YTHINTHL gendbd KOJMYECTBO CTPAHHMI, HOOABISEMBIX TIPU
pacruperun ¢GaiioB TaOIuIIL.

[Tpumep
gendb
gendb>SET EXTSIZE 256;
2) yka3zath B SQL-oneparope coznanusi 6a30BOi TaOIUIIBI CIEAYIOIINE TApaMETPHhI:

* IUIAHUPYEMOE MaKCHUMaJlbHOE KOJIMYECTBO 3amuceil Tabmuubl (mapamerp MAXROWID).
ITapameTp yka3bIBaeT Ha TO, YTO HAJ0 3apE3€pPBUPOBATH CTOJILKO CTPAHMI] KOHBEPTEpA
JAHHBIX TAOMUIBI, YTOOBI MX XBaTHJIO JJIs pa3memnienus uHpopmarmmu o MAXROWID
3anuceit (To ectb MAXROWID BIUSIET TOJIBKO Ha KOJIMYECTBO CTPAHULl OUT-KOHBEPTEPA);

* IUIAHUPYEMOE MECTO Ha JAUCKE [UI XPAaHEHUS 3aJaHHOIO KOJWYECTBA 3aluce
(mapametrp MAXROW). [TapameTp yka3pIBaeT Ha TO, YTO HAJIO CO3AATh MEPBOHAYAIbHBIN
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(baﬁn JaHHBIX I OOHOBPEMEHHOIO XpaHEHHS B HeM MAXROW 3anucen (pasMep
paccuMTHIBAETCS UCXOAS U3 ACKIApUPYyEMOro pa3Mepa 3arnuceil);

* BBIYHCJICHHBIC 3HaueHUA nmapaMeTpoB PCTEFILL, PCTFREE, BLOBPCT,

* KOJMYECTBO MHICKCHBIX (haiiiioB TabIMIBI U UX aTpulOyThl (mapamerp INDEXFILES).
C 1enpio yMEHBIICHHSI Pa3MEePOB UHIEKCHBIX (DaiiiIoB (M, COOTBETCTBEHHO, COKPAIICHUS
BPEMEHH OIllepaluii BBOJA/BbIBOAA) PEKOMEHAYETCS AJIA KaKJOTOo HMHJIEKCa TaOIHUIIbI
BBIJICIISITh OTACIIbHBIA WHIECKCHBIN (haii.

[Tocne wucdepmanus BbIIEIEHHOTO (halily WHACKCOB TIPOCTPAHCTBA OH  OyJeT,
pU  HEOOXOTUMOCTH, PACIIUPATHCA TOPHHUAMH, YKa3aHHBIMH B KOHCTPYKIIHH
EXTSIZE <pasMep pacumpeHmud GanioB> YTWINTH gendb 0 MakCUMaJIbHO
BO3MOXKHOTO pasMepa 64 I'6aiit;

* eCIM IUIAHUPYEMbI 00BEM JaHHBIX TaONUIBI MOXET MPEBBINIATh MaKCUMAILHO
JONTyCTUMBIA pa3Mep (daila JaHHBIX C YYETOM BCEX BO3MOXHBIX PACHIMPCHHUN
(64 I'GaiiT), TO caemyeT yka3arh KOJUYSCTBO HEOOXOAMMBIX (DailJIOB TaHHBIX/UHICKCOB
(mapametrp DATAFILES/INDEXFILES).

[Tpumep

CREATE TABLE [<uMmsa cxeMbl>. ]| <uMmsa Tabamuer> ( .. ) MAXROWID <3HaueHUe>
MAXROW <3HaueHme> PCTFILL <3HaueHme> PCTFREE <3Hauenme> BLOBPCT
<3HaueHme> INDEXFILE 3 DATAFILE 2;

OntTumunsauma pabotbl agpa CYb[l
Myn appa CYB[

[Ipu BrIOOpE paszmepa myna sigpa CYBJ (kmou /POOL KOMaHIHOW CTPOKH 3aIycka siapa
CYB/]) Heo0X01MMO pyKOBOJCTBOBATHCS CICTYIONTUMU MTpaBUIaMU:

1) uneansuout qis CYB/] siBisieTcst cuTyanus, Koraa pa3Mep BbIICICHHOM AIpy OTlepaTUBHON
MaMsATH HE MEHbIIIE, YeM CYMMapHBIN pa3Mmep Bcex (aiinoB kataiora bJI;

2) tak kak mns Bl Gompiioro oObema BBITIOTHUTH 3TO YCIOBHUE OBIBACT 3aTPyIHUTEIHHO,
TO KpaiiHe »XeNaTelbHO, KaK MUHUMYM, COOJIOCTH MEHee >KECTKOE OrpaHUYeHHE: B
OTIEPAaTUBHOW TaMATH JIOJDKHBI IEJIMKOM ToMmemarbes Tadmuimbl BIl, ¢ koTopeiMu uaét
HanOoJsiee WHTEHCHBHAs paboTa W OAHOBpeMEHHO BcromoratenbHbie ¢ainsl CYB]]
(pabouwii daiin SYSWRK u (aiin OuT-BeKTOpoB SY SWRV).

[Ipumep ompeneneHusi pasmepa HamOoJjiee YaCTO HCIONB3yeMbIX TaOmuil. JlomycTum, Mbl
3HaeM, 4To BeJETcs MHTeHcHuBHas pabota ¢ Tabnuuamu AUTO u PERSON:

1) Haxomum ommcanue 3TuX Tabmui B cucremuoi Ttabmume $$SSYSRL ¢ momomsio
SQL-3ampoca:
select * from LINTER SYSTEM USER.$SSSYSRL where $$$S13 in ('AUTO',
'PERSON") ;

2) 3armoMuHaeM Homepa Taonul (MAEHTH(PHUKATOPHI) U3 3TOW BBIOOPKM JTAHHBIX (3HAYCHHE
nosst $$$S11). Tomyctum, urto mist rabmunst AUTO $$$S11=176, a s rabmunst PERSON
$$$S11=177;

3) B xaranore b/ cMmorpum pasmep ¢ainoB 176.0X, 176.1X,177.0X,177.1X,1.31,
1.41 u opueHTUpYyeMCS NpHU 3aJaHuM napameTpa / POOL, KaK MUHUMYM, Ha CyMMapHbII
pa3mep stux daiinos +20%.
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Myn copTupoBKMK

ITpu BBIOOpE pazmepa myna coptupoBkH siapa CYBJl (kimtou /SPOOL KOMaHAHOH CTPOKH
3anycka spa CYBJl) Heo6Xx0auMOo pyKOBOACTBOBATHCS CIEIYIOIUMHE ITPaBHIAMHU:

1) ecnu gua B/ 3amaH  oxuH mpouecc COPTUPOBKH, TO 110 YMOJIYaHHUIO IIpH
aBrokoHpurypupoBanuu CY B/ BeienseT 1uis myja COpPTUPOBKH SKBUBAJICHT 1/4 yacTu OoT
nyna siapa CYB/I (ot 3HaueHus kimoda /POOL), Ha 3TO 3HAYEHHUE HAJI0 OPUEHTUPOBATHCS
npu 3a1aHuu napamerpa SPOOL npu o0braHOM padore ¢ CYB/;

2) nns pspa DDL-onepanuii (Hampumep, Uis MacCOBOTO CO3/aHUS WM TEpeCco3AaHUs
MHJECKCOB) OBIBAeT 11€J1€CO00pa3HO 3aJaTh CPaBHUTEILHO HEOOJBIIOE 3HAYEHHE KIIH0Ya
/POOL ™ 3a ero c4€T yBEJIMYWTh 3HAYCHHE ITyJa COpTHUpOoBKH. Hampumep, ecnu mpu
OOBIYHOM paboTe HCHoNbB3yTCs 3HaueHus /POOL=2000000 u /SPOOL=500000,
TO (IIPH YCJIOBHUU OJIHOTO IPOIIECCa COPTUPOBKH) IMEpEN CO3AaHUEM HHIEKCOB OBbIBAET
nenecooOpasno nepesamyctuth saapo CYB], nHanpumep, ¢ mapamerpamu / POOL=500000
u /SPOOL=2000000, a mocie co3aanus UHIEKCOB BHOBb niepe3arrycTuTh siipo CYB/I co
cTapbIMH napameTpamu /POOL=2000000 u /SPOOL=500000.

3arpy3ka 6onbLloro o6 ema gaHHbIX

MaccoBoe fgob6aBrieHne gaHHbIX B NYCTYH Tabnuuy

HpeﬂBapI/ITeJ'IBHLIe YyCJ10BUA:

1) Tabnuna momkHa OBITH CO37]aHa COTNIACHO MYHKTY «OnTuMM3aIys pazMepoB TaOIUYHBIX

daitnos B/1»;

2) mpu co31aHUU TaOIUIIBI HE TOTHKHBI OBITh HCIIOIB30BAHBI OMIIMH, TPEOYIOIINE HHICKCAUT
3arpy’aeMbIX JaHHBIX (aTpulyT crondna PRIMARY KEY);

3) 3arpyxaemMble JaHHBIE MOTYT HHJEKCHPOBAThCS, HO BO BPEeMs 3arpy3KH JydIle BCe-TaKh
OTMEHUTH UHAEKCUpoBaHHe ¢ momolIbio SQL-3ampoca DROP INDEX <mMsa MHOekCa>,
9TO0BI COKPATHTh BPEMS 3aTPY3KH.

B Mpumeuyanne
Ilepen 3arpy3Koii JaHHBIX PEKOMEHIyeTCs CO3/1aTh MOIHBINA apXuB B/l ([ MOBTOPHOI 3arpy3ku
B CJIydae HEYCIEIIHOM MPeIeCTBYIONICH 3arpy3KH).

3arpy3ka J1aHHbBIX:

1) >xkenaTenbHO 3aBEPIINTEH Ha KOMIIBIOTEPE PadOTy BCEX OCTOPOHHUX MPOTPaMM;
2) 3anyctuth sapo CYB/ JIMHTEP co cneayomumu mapaMeTpaMu:

* /POOL=N, rme N — MakKCHMaJILHO BO3MOKHOE B ’TOM Ce€aHCe 3HAUCHHE (T.e. IIOIIBITAThCS
pasMemats nobapnseMble naHHble B myne sapa CYBJl B MakcMMalbHO BO3MOXKHOM
o0Beme nepen cOpocoM ux B Gaiiil TaHHBIX),

* He cjeqyeT BKIIOYaTh KaKylo-IHOO TpaccHpOBKY BbImoinHeHHs SQL-3ampocoB (1o
YMOJTYaHUIO TPACCUPOBKA BhIMOMHEHUs SQL-3anpocoB 0OTMEHEHa) HET HEOOXOAUMOCTH.

3) 3arpy3Ky MAaHHBIX BBIIOJHATH JINOO KIMEHTCKUM TMPHIOKEHHUEM, JHOO € TOMOIUIBIO
yrwinutel loarel CYB/| JIMHTEP B tpanzakuuonHoMm pexume AUTOCOMMIT. B
000X CITy4asx MCIOJIb30BATh MAKETHBIN PEXXUM 3arpy3KH JaHHBIX:

* KJIHMEHTCKOE NMpuiokeHue (call-mHTepdeiic): UCHOIb30BaTh KoMaHAy PUTM (cMm.
TokyMeHT «HTepdeiic HUKHEro YpOBHSY);

* loarel: BBINOIHATH 3arPy3Ky C KJIIOYOM —S 2 (CM. TOKyMEHT «MIOpT JaHHBIXY);
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* Proc: UCMONB30BaTh KOMaHAel START APPEND/END APPEND (cM. AOKYMEHT
«IIpotieTypHBIii S3BIKY).

[Tocne 3arpy3ku JaHHBIX:
1) co3nark, mpu HEOOXOAMMOCTH, MHICKCHI.

Ecnu B Tabnuiie HEOOXOAUMO CO371aTh HECKOJIBKMX UHICKCOB, TO PEKOMEHIyeTCS XPaHUTh
uH(popMaIuio 00 UHAEKCaX B OTACIbHBIX HHACKCHBIX (haiinax. J{ms atoro:

* yKa3aTh KOJIMYECTBO MHICKCHBIX (aiyioB (€CiM 3TO HEe OBLIO CICIAHO IMPH CO3JaHUU
TaOHIIBI):
ALTER TABLE .. ADD INDEXFILES <koJauuecTBO GamjioB>;
* CO3/1aTh WHJCKCHI M YKa3aTh UX MECTOIOJIOKCHHUE B OTACIBHBIX MHICKCHBIX (haiiax,
HAYMHAsI CO BTOPOTO (MIEPBBIN MHACKCHBIN (a1 HCIIOIb3YETCs B KAYECTBE KOHBEPTEPA):

CREATE INDEX .. INDEXFILE 2 [BY APPEND];

Atpubytr BY APPEND 3acTaBisieT MHJIEKCUPOBaTh JaHHbIE 0€3 IpeaBapUTEIbHON
COPTHPOBKHU, YTO YMEHbBIIAET pa3Mep HCHOIb3yeMOIo AMCKOBOIO MPOCTPAHCTBA, HO
YBEJIMYUBAET BPEMs CO3/1aHUS UHIEKCA;

2) co3narb, IpU HEOOXOAUMOCTH, YCIOBUS OTPAaHUYEHUS LIEI0CTHOCTH:
ALTER TABLE .. ADD PRIMARY KEY;

ALTER TABLE .. ADD UNIQUE .. [INDEXFILE <uomep damna>] [BY APPEND];
ALTER TABLE .. ADD FOREIGN KEY .. [INDEXFILE <HoMmep damma>] [BY
APPEND] ;

3) ecnu 3arpy3ka JaHHBIX 3aBEPILIMIACh HEKOPPEKTHO, HEOOXOAMMO BBISBUTH U YCTPAHUTH
IIPUYMHY, BOCCTaHOBUTH b/ 13 apXxuBa U MOBTOPUTH 3arpy3Ky JaHHBIX.

MaccoBoe go6aBrneHue gaHHbIX B paboyyro Tabnuuy

[Tox paboueii Tabnuneit mnoannmaercs Tadbnuua b/1, B koTopyto yxe 3arpyxeHa 00beMHas 4acTh
JAaHHBIX OO B IMpoIlecce NepPBOHAYATBHON 3arpy3KH B IMMYCTYIO TaOJUILy, JINOO B TpoIecce
pa6OTBI KIIMCHTCKOI'O MMPUJIOKCHHA.

IIpenBapuTenbHbIE YCIOBUSA:

1) coznare monublid apxuB BJl (111 MOBTOPHOM 3arpy3kd JaHHBIX B CIy4yae HEYCIELIHOM
MIPEAIIESCTBYIONIEH 3arpy3Kn);

2) 3aBepiIuTh paboTy Beex moib3opareneit b/l;

3) mns TabaMIl JOJKHBI OBITH OMpENETICHBI WHICKCHI CHUMBOJBHBIX JaHHBIX OOJBIION
pa3MepHOCTH;

4) npu no0aBICHUH B TAONIHUILy OOJBIIIOTO YHCIIA 3AIMMCEH 3a4acTyI0 OKAa3bIBACTCS BHITOIHEE
IIPEIBAPUTEILHO YIAIUTh UHIEKCHI, 3aTEM J100aBUTh JAHHBIE U 3aHOBO CO3/aTh UHJEKCHI,
yeM J00aBIATh JaHHbIE B TAOIHIly OTHOBPEMEHHO C MH/IEKCHPOBAHUEM.

B Hpumeuannue
Tak xak 5pHEKTUBHOCTE 3arpy3KH HHAEKCHPYEMBIX JAHHBIX CHIILHO 3aBUCHT OT CAMHUX JaHHBIX,
TO IJIA BbI60pa OINITUMAJIBHOT'O BapruaHTa MOKHO IIPOBECTU TECTOBBIC 3aMCPBI HA CPABHUTCIIBHO
HeOONbIINX 00bEMAX JAHHBIX M HA OCHOBE IOJYYEHHBIX PE3YJBTATOB IPUHATH PEIICHUE 00
WHIACKCUPOBAHWHA TAHHBIX B IIPOLCCCE 3arpy3Ku JaHHBIX WU HHACKCUPOBATE JaHHBIC ITOCIIC UX
3arpys3KH.
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3arpy3ka JaHHbBIX:
BhInonHATh aHATOrMYHO 3arpy3Ke JaHHBIX B IIyCTYIO TaOJIUILy.

ITocne 34rpy3KU JaHHBIX:
HeﬁCTBI/IH AHAJIOTUYHBI ITPH 3arpy3Ke B IIYCTYIO TaOIHILY.

YnpaBneHue CCbINOYHOMN LeNIOCTHOCTbLIO 3arpyXeHHbIX
AaHHbIX

Ecnu B Tabmuue co3maercst N MHIEKCOB, TO HEOOXOAWMO, MO BO3MOXKHOCTH, Pa3MeEIIaTh
Ka)JIbIii HHJIEKC B OT/AEIBHOM (haiisie, TO €CTh CO3aTh CTOJIBKO HHICKCHBIX (aiijioB TaOIHUIIBI,
CKOJIBKO B HEH OTpe/IeNIeHO HHIEKCOB (TIPOCTHIX, COCTABHBIX, (DYHKIIMOHAIBHBIX) C TIOMOIIBIO
SQL-3anmpoca CREATE INDEX:

1) moGaBieHre UHACKCHBIX (PailioB TAONUIIBL:

ALTER TABLE .. ADD INDEXFILE;

[To ymomuaHWIO TpU CO3JAaHUM TaOMWIBI BCErJa CO3MA€TCS OJWMH WHICKCHBINA Qaiin
(conmepUT KOHBEPTEP MHIEKCHPYEMBIX TaHHBIX ), TOITOMY eCJIH B Tabnuiie N HHIEKCOB, TO
HEo0XxouMo 1006aBUTh N MHIEKCHBIX (DailIoB M pa3MelIaTh MHIEKCH HaUMHAasi CO BTOPOTO
WHJCKCHOTO (aiina.

2) mepen 3arpy3koii 601X 00BEMOB JAHHBIX PEKOMEH TYETCS YIAJSTh YCIOBHS CChUTOYHOMN
LIEJIOCTHOCTH, a IIOCJIE 3arpy3KH JaHHBIX — CO3/1aBaTh UX 3aHOBO;

3) T.K. YCJIOBUSA CCBUIOYHOM 1IEJOCTHOCTH BCeraa pPCAU3YOTCSA KaK HWHACKCBI, TO
PEKOMCHAYCTCA pasMCIIATh I/IH(I)OpMaI_[I/IIO O HUX B OTACIABHBIX MHIACKCHBIX (baﬁnax:

CREATE INDEX <mMsa mHOekca> ON <umMmda TaOamusr>
INDEXFILE <HoMep OGanyia MHIOEKCOB>;

ALTER TABLE <wmmMmsa Tabauuer> ADD PRIMARY KEY ..
INDEXFILE <HoMep OQanyia MHIOEKCOB>;

ALTER TABLE <mma Tabiamuer> ADD UNIQUE (mMmsa cTojubia)
INDEXFILE <HoMep OQanyia MHIOEKCOB>;

ALTER TABLE <wmmMmsa Tabauuer> ADD FOREIGN KEY ..
INDEXFILE <HoMep OQanyia MHIOEKCOB>;

MaHunynupoBaHue gaHHbIMU 60ONbLIOro o6bLema

PexomeHanuy OTHOCATCS K CIIy4ar0 HHTEHCUBHOI'O MAaHUITYJIUPOBAHUS JTaHHBIMU (OTIepaLuu
INSERT, UPDATE, DELETE).

Ecnm  TpaH3akius BBITIOJIHAET MacCcOBOE€ OOHOBJIICHHE 3alUCE HEKOTOPOW TaOJMIIbI
U CKOPOCTh TakoW oOIepalud 3HAYUTEIbHO Oosiee MeAJieHHas, 4YeM OXKHUIAeTcs, TO
peKoMeHayeTCsl 3a0JIOKUpPOBaTh Ha BpeMs BBINOJIHEHHUS 3TOM omepanud OOHOBISEMYIO
tabmuiy (LOCK TABLE) um pas6nokupoBath ee mo okxoHuanuu omepanuu (UNLOCK
TABLE). D10 wuckiato4yaer OJIOKMPOBKH HAa YPOBHE 3alMCEd M TEM CaMbIM 3HAYUTEIHHO
MOBBILIAET CKOPOCTH BBIIIOJIHEHUS ONEPaLH.

PGKOMGHI[aIII/II/I 3aBUCAT OT BO3MOXXHOCTH pa3MCUICHU A Ta6J'II/IH ¢ OOJIBIIIMM 00BEMOM JaHHBbIX
B myze sjapa CYB/I:

1) ecnmu Bemonasroress SQL-3ampockl Tuma INSERT, SELECT, UPDATE, DELETE c¢
YCIIOBUSIMHU, OTJIMYHBIMHU OT YCJIOBHIA Bi1a rowid=1, keJareapHo 3arpy3uTh TaOIHUIIbI B ITYIT
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aapa CYB/. 1ns aToro ans kaxaoi ucnonszyemoit B SQL-3anpoce Tabnuiibl HEOOX0IUMO
BBINIOJIHUTHh SQL-KOMaHy:

TEST TABLE <umsa Tabamue> PRELOAD;

Ilocne 3Toii KOMaHAbl JaHHBIE U MHICKCHI Ta6J'II/II_U>I 6y,Z[y'T 3arpyXCHbl B OINICPATUBHYIO
naMAaTh, U q)paI‘MeHTaLII/IH HHACKCA HEC 6y,£[eT HUMCTDb 3HAYCHUA.

2) mpu OTCYTCTBUU BO3MOXKHOCTH 3arpy3uth Tabmuiyy B myn siapa CYB]J] pexomenmyercs
MEPUOJUYECKH TE€PEeCcO3aBaTh YCIOBUSA CCHUIOYHOW UEIOCTHOCTH, BbINONHSSA SQL-
3aIpOCHhI:

DROP INDEX <mMda MHIOEKCa>;
CREATE INDEX <wuma mHOoekca> ON <mMsa Tabmauuer> INDEXFILE <uHomep dania
MHIOEeKCa>;

PerynﬂpHaﬂ nepGCTpoﬁKa HHJACKCOB YCTPAHACT I[e(l)paFMeHTaL[I/IIO HHACKCHOI'O (pafma n
MOBBIIIACT MPOU3BOAUTCIIBHOCTD O6pa6OTKI/I HHACKCUPOBAHHBIX JTadHHBIX.

B Hpumeuanue
[IpenBaputensHas 3arpy3ka TaONWIBI B OINEPATUBHYIO IMaMATh HE CHJIBHO BIUSET Ha
BBINOJHEHHUE MPOCTHIX 3aIIPOCOB BHUJIA:

insert into tablel wvalues (10);

delete from testl where rowid=1;
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Ucnonb3oBaHue Tadbnuuy B NnaMATH

Tabnmuupbl B TaMATH TOJIE3HBI B CiIydae HEOOXOAMMOCTH BBICOKOIIPOU3BOAUTEIHLHOTO
MaHUNYJIUPOBAHUS BPEMEHHBIMH JIaHHBIMH. TaONWIBl B MAMATH HE TMOIXOIAT JUIS
JUTUTEIBHOTO XpaHEHUs! TaHHBIX, T.K. OYUIIAIOTCS MpH nepesamycke siapa CYB/I, Ho paboTaroT
ObicTpee OOBIYHBIX TAOJIUI] 3a CUET MPEUMYIIECTBA B CKOPOCTH OIEPATUBHON MaMsITH
niepen QaittoBoii cuctemoi. [IpuMepoM HCIONIb30BaHUs TAOIHI] B TTAMSATH MOXKET SIBIISTHCS
MOJITOTOBKA JAHHBIX JJIsS OTYETOB HJIM MOJITOTOBKA JAHHBIX M3 PA3JIMUHBIX HCTOYHUKOB TIEPET
3arpy3Kkoil X B OCHOBHOE XPaHWJIUIIE BHYTPU OHON TPaH3aKIIHH.

ITo ymomuanuto CYBJ] JIMHTEP ne npenycmarpuBaet paboTy ¢ Tabauuamu «B namsti». s
MOAJIEPKKU 3TOH (DYHKIIMOHATBHOCTH HEOOXOAMMO:

1) ckordurypupoars CYB/] ¢ momomisio yrunutel gendb (cM. HokymeHT «Co3naHue u
koH(HUryprupoBaHue 06a3bl JAHHBIXY»). YCTAHOBUTH 3HAYCHUS CICIYIOIIUX MTapaMETPOB:

3aJaTh  pasMep ouepeaw A TabnmMi  «B  mamATH»  (KOMaHga — BHJA
SET IN-MEMORY TABLES;);

3a4aThb KOJIMYECTBO CTOJ'I6LIOB y Ta6J'II/IIl «B ImaMsAaTmn» (KOMaHI[a BHUIa
SET IN-MEMORY COLUMNS;);

3a/1aTh KOMMYEeCTBO (haiinoB (koMaHaa Buna SET IN-MEMORY FILES;).

ITpumep

set in-memory tables 30;
set in-memory files 60;
set in-memory columns 300;

2) yCTaHOBHUTH MAaKCUMAJIBHO JIOMYCTUMOE KOJTUYECTBO CTpaHUI] B Iyse cTpanuil siapa CYB/]
JIMHTEP st TaOIUIBL «B IAMSITH.

[Ipu kaxgom 3anycke siapa CYB/] JIMHTEP yka3siats kiitou / INMEMPOOL=<pas3mep>,
rae <pasMep> 33JaeT MaKCUMaJIbHO JIOIyCTUMOE KOJUYECTBO CTPAHUIL B IyJl€ CTPAHUI]
anpa CYB/l, BeiaenseMbIX Uil pa3MeleHus TaOauIl «B MaMsITH» (CM. JOKYMEHT «3aIycK

u octanoB CYBJI JIMHTEP B cpene OC Windowsy) 1100 ycTaHOBUTH Yepe3 uHTepdeiic
npunoxenuss «Aamunuctparop CYBJl JIMHTEP». 3Haduenune 3amaercss B CTpaHULAX
pasmepom 4 Koaiir.

J_IJ'IH pacu€Tta 3HAYCHUSA KOJIMYCCTBA CTpAHUI MOXHO BOCIIOJIB30BATLCA CICAYIOIIUM
AJITOPUTMOM:

BBIYMCINTh MAaKCHMAaJIbHBIA 00BEM, 3aHMMAEMBIH OMHOI 3alKMCBHI0O TAaOIHIBI, CIIOKHB
MaKCHUMAaJIbHBIN pa3Mep KaxkJI0TO CTONOIA;

YMHOXUTb 3HAUCHUC M3 MPCABIAYIICTO IIYHKTAa Ha MAKCHUMAaJIbHOC ITPEAIIoIaracMoc
KOJIMYECTBO CTPOK B TAOJIHUIIE;

TakuM 00pazoMm, MojiydaeM pa3mMep namsTH, 3aHMMaeMblil O1HOI Tabnuiei;
MOBTOPUTH MPEIBIIYIINE TYHKTHI 1711 BCEX TAOIUI] «B MAMSTH,;

CJIOKHWTb 3HAYCHHA PasMCpOB MaMATHU JISI BCCX Ta6J'II/IH «B IMaMATH» W PasaCiIuTb Ha
pa3mep ctpaHuilsl 4 KOauT;

MOJIyYCHHOE 3HAYCHHE OYIET SBIATHCS MAaKCHUMAJIbHBIM KOJHYECTBOM HEOOXOIUMBIX
CTpaHMull, KOTOPOE Heo0X0oMMO YCTaHOBUTDH B 3HAUEHUH KITI04Ya / INMEMPOOL, 100aBUB
HEKOTOPbIU 3amac.
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B Buze hopmyIbl onvcaHHbIN alrOPUTM UMEET CIETYIOLUIUI BU:

N

*“IL
INMEMPOOL = — KZL
e ~ 1096+ ¥

=1 J=1

e

N — xommyecTBO TAOIUIL;

K; — MakcMManbHOE KOJIMYECTBO CTPOK i-i TaOIHIIB;

M; — KOJIMYECTBO CTOJIOLIOB 1-H TAOIMIIEL;

L;; — MaKCUMAaJIBHBIN pa3Mep 3HAYSHUS j-Tro CTOJIONA i-if TaOIUIEl B OaiiTax.
[Tpumep

linter /INMEMPOOL=100000

Taxke HacTpouTh mapaMeTp MOXKHO dYepe3 uHTepdeiic mpumnoxenus «Anmuuuctparop CYB/]
JIMHTEP»:

I Autondexing
[~ Comect database time
[ ‘White through cache

Trace level

@ Norme O Al " Common

¥ In Memary I1EIJIJU:|
™ Phrase Index |ﬂ

[~ Read Only
Path to temporary files

Pucynox 8. YcranoBka mapaMeTpoB TaOJIUIL B TAMSITH
3) B cinyyae akTUBHOM pabOThI ¢ TAOMUIIAMU «B MAMSTH» PEKOMEHIyeTCs YBEIUUUTh pa3Mep
MaMsITH KaHaJla, BBITIOJIHUB KOMaH[y:
ALTER DATABASE SET CHANNEL MEMORY LIMIT 1048576;
u niepe3anyctuth sapo CYB/I.

Jns Toro, 4ToOBI COXpaHWTh Ha JUCK BHECEHHBIC B TaONWIly TaHHBIC, HEOOXOIUMO
BBITIOJIHUTH KOMaHIY:
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SAVE TABLE <wmma TaOJymubr>;
a JI7Isl BOCCTAHOBJICHHUS COXPAHEHHOM paHee TaOnuIlbl HEOOXOIMMO BBITTOIHUTH KOMaH/Y:
RESTORE TABLE <umsa TaOuimier>;

Jlis aBTOMaru4eckoi 3arpy3ku M COXpPAaHEHHUS MaHHBIX TaONIMIl «B MaMSATH» MOXHO
BOCIHOJIL30BATHLCS OMUUAMHU TAOIHI[ «B maMaTu»: AUTOLOAD u AUTOSAVE. OHepaI_[I/II/I
HaJ TaOJIMIIaMU «B MaMATH» HE SIBISIOTCS TPAaH3aKUMOHHBIMU, Ha HUX HE JCHCTBYIOT
onepaunu COMMIT u ROLLBACK. Ilpu omubke onepanuu HaJ TaOaULEH «B MaMsITH»
MOXET OBITh BBIIIOJHEHO aBTOMAaTHUYECKOE BOCCTAHOBJIEHHUE K CTApOMY COCTOSIHUIO, MPHU
TOM Ha KOHCONb sJpa U B linter.out Belmaerca cooduienue: "In-memory table
NMS TABJIMLIBI was rolled back to last saved/initial state after error KOJ[ OILLIMBKU".

bonee HOI[pO6HO€ OIMMCAaHHUE MOYKHO HAalTH B JAOKYMCHTAIUU:

* «Apxurekrypa CYB/»;
» «Co3pnanue 1 KOHPUTryprUpoBaHKe 0a3bl JAHHBIXY,

* «3anyck u ocranoB CYBJI JIMHTEP B cpene OC Windowsy;

* «CereBoit AAMUHHUCTPATOP».
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PacueTt pa3mepa channa copTmpoBKMU

IIpu mocTpoeHnn Kiro4ei, MHAEKCOB WM IIPU BBIIIOJIHEHUHM KOMaHAbl REBUILD TABLE..
CVYB/Jl JIMHTEP ucnone3yet (aiin cOpTUPOBKHU.

B Hpumeuannue
IIpu co3znanum nHAECKCA U MO,I[I/I(i)I/IKaI_II/II/I TaOJIUIIBI C UCIIOJIL30BaHUEM OIMd BY APPEND He
TpeOyeTCs JOTOTHUTEIIBHON JUCKOBOM MaMsITH 1Mo (Gaiiil COPTHPOBKH, HO COPTUPOBKA JaHHBIX
6yz[eT BBITIOJIHATHCA HECKOJIBKO MEIJICHHEE.

Jlanee nmpuBeneH NOPSIOK pacuera pa3Mepa (aiiiaa COPTUPOBKH B CTPAHHUIIAX IO W3BECTHBIM
napameTpam TaOJTUIIbI.

[Tycts:

N — o0111e€e YHCIIO CTOJOIOB B HHAEKCE/KITIOUE;

V — u3 Hux uncino crondios tunoB nepemenHoi nmuael (VARCHAR, VARBYTE u 1.11.);

S — cymmapHas MmakcuMasbHas JUTHHA BCEX CTOJIOIOB B OaiiTax;

Toraa kaxxaas 3amuch COPTUPOBKH JIJIs1 MHIeKca/Kimroua 3aHuMaet (7 + N*3 + V*#2 + S). Kpome
coOCTBeHHO 3HaYeHUH cToO10B Tyaa emie BxoaaT ROWID, nnunbl 3nauennii, NULL-dmaru,
MaHJIaTHBIA TOCTYTI U T.1.

Ucxomst u3 pa3mepa 0IHOM 3aITUCH COPTHPOBKH, MOKHO ITOCYUTATh, CKOJIBKO UX TIOMECTUTCS B
OJIHY CTPAHHILY, ¥, COOTBETCTBEHHO, CKOJILKO CTpaHUII (haiijia COPTUPOBKHU JOCTATOYHO OyIeT

JUTSL CO3JAaHUS HHIEKCA.

[To ymomuanuto nuMuT (haiisa COpTUPOBKHU paBeH 524287 crpanur (T.e. daiin amunoit 4 GB).
Ho gendb ceituac paspemniaet moCTaBUTh U OOJBITUHN JTUMHUT.

Mpumep
create table test tabl(col vc(100), col vec2(100), col vc3(100));
(7 + 3*3 + 3*2 + 300) = 322 6Baur

B Tmabauue 60 000 000 =anmcer, clemgoBaTEJILHO,
obumi TpebyeMbelM pa3Mep daijia COPTUPOBKM OyHeT
(322*60 000 000) : 4 000 (Bamr B crpanuue) = 4 830 000 crpaHM.
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OueHKa 3aaepXXKun B BbINOJTHEHUMU
cTaHAapTHOro 3anpoca

BxoaHbIMM aHHBIMU JJISI BBIYHCICHMS MMPOTrHO3UPYEMOTO BpPCMCHU O6pa6OTKI/I IMpoCTOro
3alrpoca ABJIAIOTCA:

* TekcT npocroro SQL-3ampoca;

¢ IMpOoruosupycmasn Ta6J'II/II_Ia (Ta6J'II/II_Ia, n3 KOTOpOfI IMPOU3BOAUTCHA BLI60pKa o mpoCcToMy
34aI1poCy, BpEMs UCIOJIHCHUSA KOTOPOTO CIICAYCT CHpOFHOSHpOBaTB);

* TecroBas Tabnuia (3TajloHHas TabnMLA CO CTPYKTYpOH, MIEHTHUYHON MPOrHO3UPYEMOIl,
PacroioKEHHasl Ha TOM K€ HOCHUTEJE, HO C MEHBIIMM YHUCJIOM 3aIKCei).

cDO}T)MYJ'IEI OILICHKHU BPEMCHU UCIIOJIHCHHA ITPOCTOIO 3a1ipoca 1 pacmn(prBKa €€ KOMIIOHCHTOB!:

P
Te = Tt t(c—),
P Ct

Pucynok 9. ®opMyna oLieHKH BpEMEHH UCIIOJHEHUS IIPOCTOIO 3a1poca
rae:
Tp — BpeMs BBINOJIHEHHS 3a1Ipoca M0 MPOTHO3UpPYyeMoii TabiuIe;
Tt — BpeMst BBIIIOJTHEHHUS 3apoca 10 TeCTOBOM TabuIIe;
Cp— uucrno 3anuceil B IpOrHO3UPyEeMOil TabIuIIe;

Ct— 4yucio 3amucent B TECTOBOU Ta0IuULE.

B Hpumeuanue
dopMyna KOppEeKTHa TpPH YCIOBHH, YTO pa3Mep TECTOBOW TaONHIBI MEHbBIIE pa3Mepa
MPOTHO3UPYEMOI.

Mpumep

Homyctum, co3nanbl Tpu Tabnuibl: test — 7500 3anuceit, prognozl — 15000 3anucei,
prognoz?2 — 31000 3anucen.

3anycTuTh NporpaMMmy inl oT UMEHH MoJib3oBaTelns SYSTEM/MANAGERS:

inl -u SYSTEM/MANAGERS
BbInonHUTh KOMaHAy Ui WM3MEHEHHUS peXuMa OTOOpaKeHHsI BPEMEHHOW CTaTHCTUKH
IporpaMmsl inl:

SQL> time HH:MI:SS:MS
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OuneHka 32/1ep5KKH B BBIIOJTHEHHH CTAaHJAPTHOIO 3a1poca

BeimonuuTs select-3anpoc u3 TecTOBOM TabIMILIBL:

SQL> select * from test where vch = 'sel';
INL : HauaJibHoe BpemMmsa : 02:43:38:776
KOHeuHoe BpeMsa : 02:43:38:861

Brerauciouts BpPCMA BBIIIOJHCHHUA 3allpocCa U3 TECTOBOU Ta6.]'II/II_U>I (,I[J'IH 3TOTI'O0 H606X0,Z[I/IMO
HaWTH Pa3HOCTb MCKAY KOHCUHBIM BPECMCHEM BBIIIOJIHCHUSA 3aIlIpoca U Ha‘IaJIBHLIM).

[IpoBecT pacdyeT MPOrHO3UPYEMOTO BPEMEHH BBIMOJIHEHHS AHAJIOTMYHBIX 3alpOCOB JUIS
Tabmui prognozl M prognoz2 comiacHO ¢GopMyie OLEHKH BpPEMEHU HCIOTHEHUS

npocroro 3amnpoca. s tabnuusl prognozl, cogepxameid 15000 3amucelt, popmyna, ¢
MOJICTABJIICHHBIMH B HE€ 3HaUE€HUSMU, Oy/eT BBINNIAETh CIEAYIOIUM 00pa3oM:

Tpl = 0.085 »

Pucynok 10. Beruucnenue st Tabnuisl prognozl, conepsxkaiueit 15000 3anuceit

Jis Tabnuuel prognoz2, copepskareit 31000 3anucei:

Tp2 = 0.085 1000)~o 351
ps =5 *\7500/ 77"

Pucynok 11. Beruncienue miast Tabnuisl prognoz2, conepsxamieit 31000 3anmuceit

BeimonnuTs select-3anpoc U3 nporuo3upyeMoit Tabiauibs prognozl:

SQL> select * from prognozl where vch = 'sel';
INL : HauaJbHoe Bpema : 02:47:35:767
KOHeuHOe BpeMsa : 02:47:35:932

Brrunciaurs pCajibHOC BPEMCHHU BBIIIOJIHCHUSA 3alIpoCa U3 Ta6J'II/II_ILI rrognoz 1.

CpaBHI/ITL MPOTHO3UPYEMOC BpECMs BBIIIOJIHCHUS 3alIpOocCa AJId Ta6J'II/II_[bI prognoz 1, TO €CTb,
C p€aJibHbIM (BLI‘II/ICJICHHBIM Ha OpeAbLAYIIEM mare).

BrimonHuTh select-3anpoca 13 MporHO3upyeMoii TabIUIbI prognoz?2:

SQL> select * from prognoz2 where vch = 'sel';
INL : HauamnbHOe BpeMa : 02:48:23:248
KOHeuHOe BpeMsa : 02:48:23:596

BoruncnuTh peagbHOE BpeMs BBITIOJIHEHUS 3allpoca U3 TablMIbl prognoz2.

CpaBHUTH IPOTHO3UPYEMOE BPEMSI BBIIIOJIHEHUS 3a1poca AJis Tabauibl prognoz2, TO €CTh,
C peaJbHbIM (BBIYMCIICHHBIM Ha MPEbIIYIIEM I1are).
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Onenka 3a/ICP’KKH B BBINIOJTHCHUH CTAHAAPTHOI'O 3ampoca

B Hpumeuanue
[Ipu pacuérax u cpaBHEHUM CIEAYET YUUTHIBATh OIPEHIHOCTh U3MepeHus BpeMeHu B 10-15%,
MOCKOJIbKY HEKOTOPOE MAallIMHHOE BPEMS TPAaTHUTCS Ha OOMEH JaHHBIMU MEXIY KOMIIOHEHTaMH
cuctemsl, ynpasienue kemeM CYB/l u npoune HakIaaHbIE U IEPUOANYECKHUE PACXO/bI.
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Kaw SQL-TpaHcnaTopa

KsmmpoBanue — 310 cnocod MOBBIIEHUS CKOPOCTH OOpabOTKM AAHHBIX, XpaHSAIIMXCS Ha
BHEUTHUX HOCHUTEISX.

Kom SQL-Ttpancnaropa coctout u3 Habopa 3anuceit B oneparuBHon namatu. Kaxxaas 3anuce
K3IIIA SIBJIAETCS KOMMEN COOTBETCTBYIOLIETO 3JIeMeHTa NaHHbIX B b/[. Bee 3anucu kama numerot
UIEeHTU(UKATOP, YCTAHABIMBAIONIUN COOTBETCTBUE MEXKIY JIEMEHTAMH JAHHBIX B KAIIIE€ U X
konusimu B BJI.

Ecnu HyXHbIE TaHHBIE HE HAUJEHBI B KAIIIE, TO OHU U3BJIEKatoTCs 3 b/] B K311, U CTaHOBSTCA
JIOCTYTHBIM JISI TIOCJICAYIOIINX OOpaIlleHu K HAM.

ITamsaTe Koma OorpaHn4dcHa B O6’I)éMe, IMO3TOMY IIpHU I[O6aBJ'IeHI/II/I B HECIrO HOBBIX JAaHHBIX B
CJIydac€ OTCYTCTBHA B KOULIC CBO6OHHOFO MECTa 3aIlliCHu, K KOTOPbIM OBLIO MaJio O6p3H1€HPII>i,
BBITCCHAIOTCA U3 Kolla U 3aMCHAIOTCSL ):[O6aBJ'I${CMBIMI/I 3aIlIMCsIMH.

B ciIy4dac MOJII/I(bI/IKaHI/II/I OJICMCHTOB JaHHBIX B KOII€ CHHXPOHHO BBIMTOJTHACTCA UX 0oOHOBIIEHE
1 B b/, BO3MOXXHO, C HEKOTOPOM 3a€PKKOM.

SQL-TpaHCiATOp BBIMONHSIET KINIMPOBaHHE HH(OpMaLUK:

* 0 Mmoib30BaTeNsIX (Biaaenbiax o0bekToB) b/I;

* o cronbuax SQL-3anpocos;

* 0 XpaHuUMBIX npouenypax SQL-3amnpocos;

* 0 mapaMmeTpax XpaHuMbIx npoueayp SQL-3ampocos;

* 0 KOJIOBBIX CTPAaHUIIAX;

* 0 tabnumax SQL-3ampocos.

Pasmepn! kamieit SQL-tpancnsitopa 3agatorcs (mpu HeoOxoaumocTH) npu coznanuu b/l u

MOTyT OBITb M3MEHEHBI B Ipolecce e€ 3kcryatanuu. Ecnu pazmepsl kdiiel He 3a/1aHbl,
UCIOJIB3YIOTCS 3HAUEHUS 110 YMOIYaHUIO.

B Hpumeuannue

Onucannslie Boimie ouepenu saapa CYB/] (ouepenu ¢aitnos, Tabmul, CTONOOB U Ap.), IO CYTH,
TaKKe SBJISIFOTCS KAIIUPYEMBbIMH TaHHBIMU. BesieHne NByX, 4aCTUYHO AyOIUPYIOUINX APYT ApyTa
K31LEH, BBI3BaHO TeM, 4To SQL-Tpanciarop Mmoxert 3amyckarbes B OC Kak OTAeNbHBIN IpoLecc.
B sToMm ciyyae BeneHue COOCTBEHHOTO K3IIa YCKOPSIET TpaHcaanuio SQL-3ampocoB U CHUXAeT
Harpy3ky Ha ajapo CYB/I.

32
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OntTumumusauma SQL-3anpocoB

Ontumuzamus SQL-3anmpocoB — BaxHbIM Iar npu oOpaboTke 1000ro omeparopa si3blKa
MaHMITYJIMPOBAaHUS JTaHHBIMH ¢ 3a7aHHbIMU BO (ppaze WHERE ycnoBusmu nowucka. Llens
onTUMM3aTopa — BBIOOp Hambonee 3¢¢exTuBHOro crocoda BbimosnHeHus SQL-3ampoca.
Ontumuzatop BcrpoeH B siapo CYBJl, u B cBoell paboTe HCMONB3yeT YHHUBEPCAIbHBIN
METOZ] ONTUMU3ALNU, IPUMEHAEMbI KO BceM SQL-3ampocam omnpeneneHHOW CTPYKTYpBI.
B cuny yHuBepcadbHOCTH ONTHMH3ATOpa pe3ysbTaThl €ro paboThl MOTYT OKa3aThCs
HE J0CTaTroyHO 3((EKTUBHBIMU Ui HEKOTOpOro koHkpeTHoro SQL-3ampoca. Yacto
pa3paboTUMK KIIMEHTCKOTO IPUIIOKEHHSI 3HaeT 00 00pabaThIBaeMbIX JaHHBIX TOpa3ao Ooblile,
YeM ONTHUMM3ATOp, MO3TOMY OH MOXET BbIOpaTh Oonee 3(h(heKTUBHBIN CIOCOO BBHIIOTHEHUS
SQL-3anpoca, 4eM ONTUMHU3ATOP, UJIH JaTh ONITUMHU3ATOpPYy HeoOxonumble nojackasku (hints).

B CYB/] JIMHTEP ontumuzanus BbinoiaHeHus SQL-3ampocoB ocyllecTBIsSETCS Ha JABYX
YPOBHSIX:

1) BHyTpeHHHI ypoBeHb — onTuMu3anus simpom CYBJ[ Ha ocHoBe cuHTakcuca SQL-3ampoca.
[Tpu ncnonb30BaHUM 3TOTO METO/IA YUUTHIBAECTCS HEPAPXUUECKOE CTAPIIMHCTBO OMEPAIIHiA.
Ecnu ansa kakoif-nubo omepanuu CymiecTByeT 0ojee OJHOTO MyTH €€ BBIMOJHEHUS, TO
BBIOMpAETCs TOT MyTh, Y€l paHr BhIIIE, T.K. B OOJBIIMHCTBE CIy4yaeB OH BBIMTOJIHSACTCS
ObICTpee, YeM Iy Th ¢ 00JIee HU3KUM PaHTOM;

2) BHEUIHUN YPOBEHb — C MOMOIIBIO MOJCKA30K MporpaMMucta. ONTUMH3ATOP HE MOXKET
UCIIONB30BaTh MHJIEKCHBIM IMyTh JOCTYNa, OCHOBBIBASCh TOJIBKO Ha CYIIECTBOBAaHUU
uHAekca; 3GGEeKTUBHBIN MyTh JOCTyHNa K JaHHBIM MOXHO IIO/ICKa3aTb B TEKCTE
SQL-3anpoca.

BHyTpeHHUI ypoOBEeHb ONTUMM3aLUN

Pazoupas ¢pazy WHERE B SQL-3ampoce, onTumMu3aTtop MOTHOCTHIO, TJ€ BO3MOXKHO,
BBIUHCIISIET BBIpaXKEHUS, M TMpeoOpa3dyeT HEKOTOpPhle CHHTAKCUUYECKHUE KOHCTPYKLIHUU B
OKBUBAJICHTHBIE MM KOHCTpYKIHH. Takue mnpeoOpazoBanus mo3Boisitor CYBJ] OwicTpee
BBIUHCIIUTH PE3YABTUPYIOIIEE BBIPAKEHNE IO CPABHEHHUIO C UCXO/IHBIM.

3ameHa onepaTopa cpaBHEHUS1 HA NPOTUBOMONOXHbIN

OntuMu3aTop Bcerna ynpoulaeT YCIOBUE, YTOObI M30aBUTHCA OT JIOTMYECKOTO Olleparopa
NOT.

910 Hpeo6pa30BaHHe noapasymeBacT 3aMCHY  HCXOAHOI'0  oreparopa CpaBHCHUSA
9KBHUBAJICHTHBIM IIPOTUBOIIOJIOXKXHBIM OIICPATOPOM.

Hampumep,

lcxomHad KOHCTPYKLMA OnTMMM3MPOBaHHAA
KOHCTPYKLMUA

NOT (<BrIpaxeHmMel> = <BHpaxeHUe2>) <BplpaXxXeHMel> !=
<BBIPAXEHUEZ>

NOT (<Bmpaxenmel> != <BrpaxeHUe2>) <BBIPaXeHMEl> =
<BBIPAXEHUEZ>

NOT (<BelpaxeHmel> LIKE <pplpaxeHuel> NOT LIKE
<BBIPAXEHMUEZ>) <BBIPAXEHUEZ>

NOT (<BelpaxeHmel> NOT LIKE <pplpaxeHmel> LIKE
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Ontumuzauusa SQL-3anpocos

<BBHIPAXeHUE2>) <BBHIpPaXeHMe2>

Yacro ycnoBue, conepsauiee jorudeckuii omeparop NOT, MOXHO 3amucarb MHOTUMH
pasHbIMU crioco6amu. ONTUMU3ATOP MBITAETCS TPAHC(POPMUPOBATH IIEPBOHAYAIEHOE YCIOBHE
TakuM 00pa3oM, 4TOOBI COCTABISIOLINE €T0 YCIOBHS CTaIM KaK MOXKHO 0Oojiee MPOCTHIMH,
Jla’Ke eCIU pe3yNIbTUpPYIOLIee yCI0BUE OyneT coaepkars Oombiie onepatopoB NOT.

Hampumep,
lcxooHasa KOHCTPYKLMA ONTMMM3MPOBAHHAA KOHCTPYKLMA
NOT (<ycjgoBuel> OR <ycjoBueZ2>) (NOT <ycnoBmel>) AND (NOT
<yCcJIOBUEZ>)

NOT (<ycjoBuel> AND <ycjoBme2l>) (NOT <ycjoBuel>) OR (NOT
<ycJIOBUEZ>)

lNepeHoc onepauun Ha Apyron ypoBeHb

Onrtumu3zarop nepeHocurt oneparuto AND Ha Oonee Hu3kuil ypoBeHb, ueM OR.

Hampumep:

VicxomHasda KOHCTPYKUMA OHTMMMSMPOBaHHaH KOHCTPYKUMA

<ycjioBuel> AND (<ycjgoBme2> OR (<ycjnoBmel> AND <ycjoBue2>) OR
<ycJyioBue3>) (<ycmoBmel> AND <ycJjoBue3>)

Npeobpa3oBaHue B 3KBMBaneHTHoOe yCroBue

OnTtumuzarop mpeodpazyer yCIoBHE, HCHONb3yomee onepatop cpaBHeHus IN, B
SKBUBAJICHTHOE YCIIOBHUE, MCIOJIb3YIOLIEE ONEeparop PaBEHCTBA, €CIU CIHCOK COCTOMUT M3
OJHOTO 31eMeHTa, a ornepatop NOT IN, cOOTBETCTBEHHO, B OIIEpaTOp HEPABEHCTBA.

Hampumep,
VlcxomHas KOHCTPYKLMS OnTUMM3MPOBaHHASA KOHCTPYKLMSI
<BelpaxeHuel> IN (<BHpaxeHuUe2>) <BHIpaxeHmel> = <BHpaxeHUe2Z>

NMpeobpa3oBaHue OR B IN

Eciu Bo ¢paze WHERE Ha omuH u TOT ke cTONOEll HAOKEHO HECKOJBKO YCIIOBHM,
coequHeHHbIX oneparopamu OR, To onmTuMu3aTop Beeraa nmpeodpasyer rpymny 3THX YCIOBUN
B OJIHO ycJioBHE ¢ oneparopom IN.

Hampumep,
MCXOﬂHaH KOHCprKHMH OHTMMMBMpOBaHHaH KOHCprKHMH
<cTosbel> = <3HauveHmel>) OR <crToybernr> IN (<oBuMM CIMCOK>)

<crToyben> IN <cromcoxkxl>) OR
<cTosbel> = <3HauveHmeZ>) OR
<crToyibernr> IN <CIOMCOKZ>)

o~ o~ o~ —~
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B stoit KOHCTPYKIHUH 3HAUYCHUA UIIN DJICMCHTBI CIIMCKOB MOT'YT OBITh napamMeTpamMu.

CnunsiHne HeCKONbKUX npeanKkaToB B OAUH

Ecnu Bo ¢paze WHERE 3nauenue cronbua cpaBHMBAETCS ¢ KOHCTAHTaMU U 3TH YCJIOBHUS
oObeanHeHb! Jorndyeckoil onepanueit AND, To onTuMu3aTop npeobpasyeT rpymiy TaKHX
ycioBuil B 0HO yciosue ¢ oneparopoM BETWEEN.

Hanpuwmep,
lcxooHasa KOHCTPYKLMA ONTMMM3MPOBAHHAA KOHCTPYKLMA
<cToJgiber> = <xkoHcCTaHTal> AND <crTomsbeln> BETWEEN <xoHCTaHTal>
AND
<crTomsbelr> <= <KOHCTaHTazZ> <KOHCTAaHTazZ>

B 3T0#i KOHCTPYKIMM 3HAYEHUSI KOHCTAHT MOTYT OBITh ITapaMeTpaMHu.

Kpome o6brynoro Bapuanta BETWEEN, Bkutouarorero B BBIOOPKY JaHHBIX COBIAJCHHS Ha
000MX KOHIIaX OTpe3Ka, MOTYT ObITh co3fanbl emie Tpu Bapuanta BETWEEN c uckimouennem
OJTHOTO WJIM 00OMX KOHIIOB OTpPE3Ka.

N3meHeHMe nopsiaka o6pabdboTKu ycrnoBum

OnTumMu3aTop W3MEHSET MOPSAOK BBIYMCIEHUS yciloBuUM B rpynnax SQL-3ampoca Takum
00pa3zoM, yTOObI MUHUMHU3UPOBATh KOJIMYECTBO MIPOMEKYTOUHBIX 3aUCe MPU BHIYUCICHUU
Ka)KJI0M IPYIIIBbI YCIOBUN.

I'pynma ycioBuili — 3TO COBOKYNHOCTb IPEJUKATOB, COCAUHEHHBbIX onepamusmu AND.
3anucy B paHee BHIYMCICHHBIX MTPEINKaTaxX IPyNIibl OylyT HCIOIb30BaThCs TP BHIUUCICHUH
MOCJIEAYIOIINX ITPEIUKATOB.

Eciu rpyiima CoaepKUT HECKOJIbKO MMPEANKATOB OAHOI'O paHTra, TO OHA 6y,Z[yT O6pa6aTLIBaTLC$I
B TOM ITOPAAKE, B KOTOPOM 3allMCAHBbI B YCJIOBUH.

OHTI/IMI/ISaTop IMPUMCHACT CJ'ICIIYI-OHII/Iﬁ MMOPAIOK BBEIYHUCIICHUA ITPEANKATOB B I'pyIIIax:
1) CHa4aJia BBIYUCIIAOTCA KOHCTAHTHBIC ITPCAUKATHI.

Hampumep,
1 =1, (2+4) <=5
[TomoOHbIe ycmoBus (GOpMHUPYIOTCS, B OCHOBHOM, NP aBTOMaTH4eckoM co3gannu SQL-

3aIpoOCOB;
2) 3aTeM BBIYUCISAIOTCS MPEIUKAThl TUIIA

<IMepBUYHEM KJOU> <OP> <KOHCTaHTa>
3nech <OP> — 310 ontHa u3 onepanuii: =, LIKE wn IN;
3) ClCIyIOIIMMH BBIYUCIISIOTCS OJHOICPEMEHHBIC IPEAUKAThI, B KOTOPBIX YYaCTBYIOT

CTOJIOIBI, HE SABJISIONIMECS MEPBHYHBIMU KIIIOYaMHU M COACPIKAIUE YCIOBHUS THUIA «=,
LIKE wmmu IN.

Hanpuwmep,
<crTombBerl> IN (1, 2, 3);
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<cronbeul> LIKE '%alt';
4) nanee BBIYUCISIOTCS OAHONIEPEMEHHBIE MPEINUKATHI (T.€. COAepkKAIIKE YCIOBHS, OTIHYHBIC
ot «=», LIKE, IN).
Hampumep,

B.Y <= 15;
A.X between 12 and 17;

5) B MOCJETHIO OYEPEb BEIUNCIISIFOTCSI MHOTOIIEPEMEHHBIE MTPEINKATHI.

IIpn 3TOM HECKOJBKO CIEAYIOUUX IpPYr 3a APYIOM MHOTOIIEPEMEHHBIX IPEIUKATOB
YIOPSIIOYMBAIOTCA TaKUM 00pa3oM, YTOOBI MEpEeMEHHBIE, BXOISIINE B IOCIEAYIOMINN
IIPEIMKAT, B MAKCUMAJIbHOM KOJIMYECTBE BXOJIMIIN B IIPEABIAYIIUE IPEIUKATHI TPYIIIIbL.

Hampumep,
MCXO,JIHaFI KOHCTPYKLUMA OHTMMMBMpOBaHHaH KOHCTPYKLUMA
<ycJjoBue A.X> = B.X AND <ycJjoBue A.X> = B.X AND
C.Z = D.Z AND B.Y = C.Y AND
B.Y = C.Y C.Z = D.Z

N3 MHOTOMIEpEMEHHBIX MPEAUKATOB MEPBHIMU OYIyT BBIYHCIICHBI T€, KOTOPHIC COIEpkKAT
ycnoBus Thna «=», LIKE wiau IN, 1 ToJbKO TOTOM OCTaIbHBIE.

3anpoc BUIa

"SELECT ... FROM

(SELECT ... FROM A WHERE CONDITION1
UNION ALL

SELECT ... FROM B WHERE CONDITIONZ)
WHERE

CONDITION3; "

npeodpasyeTcs B 3apoc

"SELECT ... FROM

(SELECT ... FROM A WHERE CONDITION1l AND CONDITION3
UNION ALL

SELECT ... FROM B WHERE CONDITIONZ AND CONDITION3) ;"

UroOb1 mpeoOpa3oBaHKe MPOU3OIILIO, TPEOyeTCs:

« B kadectBe CONDITION1, CONDITION2, CONDITION3 pgomkHBI BBICTYIATh
npeaukarsl M rpynnsl npeaukaroB (CONDITIONT u CONDITION2 Takxke MOryT
BOOOIIIE OTCYTCTBOBATH);

 BHyTpenHue SELECT-3anpocsl He JOIKHBI HCTIONB30BaTh (DYHKITUH.

PackpbiTne nog3anpocoB

B 3aBHCHMOCTH OT CIOXHOCTHU SQL—3anpoca OIITUMHU3ATOP IBbITACTCA Hp606p330BaT]5
BJIOKCHHBIC ITOA3AIIPOChl B OAHOYPOBHEBLIC 3aIIPOCHI.
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Hampumep,
JicxonoHasgs KOHCTPYKLMUSA OnTMMM3MPOBaHHAA
KOHCTPYKUMA
SELECT * FROM SELECT * FROM AUTO
(SELECT * FROM AUTO WHERE MAKE WHERE MAKE = 'FORD' AND
='FORD"') MODEL LIKE '3%V8%';

WHERE MODEL LIKE '3%V8%';

OT10 npeoOpa3oBaHNe HE BBINOJIHAETCS I 3alIPOCOB:

 c koHcTpyKuusamMu GROUP BY u HAVING;
* co cnoxuabiMu Bapuantamu OUTER JOIN;
* C BHEIIHUMH CChUIKAaMH U QYHKLUSIMH;

 coaepxamux npeacrasiaenue (VIEW). (MckiroueHue cocTaBisoT 3alpocChl, COAepKAIIne
npezacrasienus 6e3 ppazst WHERE).

K pa3HOBHIHOCTH 3TOH ONTHMHU3AIMU OTHOCHUTCS TPEeoOpa3oBaHUE CTAHIAPTHOU (HOPMBI
OUTER JOIN 8 ORACLE-niono6nyt0 ¢opMy 3aImcHu.

Hampumep,
VcxomHasda KOHCTPYKUNMA OHTMMMBMPOB&HH&H KOHCTPYKUNMA
SELECT * FROM PERSON SELECT * FROM PERSON, AUTO
LEFT OUTER JOIN AUTO WHERE PERSON.PERSONID =
ON PERSON.PERSONID = AUTO.RERSONID (+)
AUTO.RERSONID AND NAME = 'KIM';
WHERE NAME = 'KIM';

UckniovyeHue NMULLIHUX COPTUPOBOK

Ontumuzarop uckmodaet u3 SQL-3anpoca mnpemioxenue ORDER BY B ciemyromumx
CIIyqasx:

1) ognoBpemennoe ucnonbzoBanue GROUP BY u ORDER BY.

Hanpumep, noctynun Ha o6padorky SELECT-3anpoc ¢ GROUP BY u ORDER BY, B
KOTOpOM Bce cTonO1sl, ykazanHsle B ORDER BY, ykazans! Taxoke 1 B GROUP BY.

B stom cnyuae xoHctpykims ORDER BY ybupaercs u3 3ampoca, a COPTHPOBKA IO
GROUP BY BbImonHsA€TCS TAKUM 00pa3oM, YTOOBI COOTIOAAINCH MTOPSIIOK U HAIIPABJICHHUE
coptupoBku B ORDER BY;

2) onnoBpemennoe ucnonb3zoBanre DISTINCT u ORDER BY.

Hanpumep, B maBaom SELECT-3anpoce mpuUCyTCTBYIOT OJAHOBPEMEHHO KOHCTPYKIHU
DISTINCT u ORDER BY, u Bce snements! criicka ORDER BY Bxogsar B crmcok SELECT.

B stom ciyuae anementsl ciucka ORDER BY ontumuzarop cTaBUT NEpBBIMU B CIIUCKE
SELECT-3ampoca st o6padotku ycnosus DISTINCT, mpudem B TOM ke TIOPSIAKE, B KAKOM
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onu 3aanbl B ORDER BY. IIpu 3ToM 351eMeHTaM cIUCKa MPUCBAaUBAIOTCA CHeUU(DUKALIIH
ASC/DESC, a xonctpykuust ORDER BY yOupaercs u3 3ampoca.

Hampumep,
JlcxomHass KOHCTPYKLMSA ONTMMMU3MPOBaHHAas KOHCTPYKLMUS
SELECT DISTINCT (MAKE), MODEL, SELECT DISTINCT (MAKE), COLOR,
MODEL,
COLOR, WEIGHT FROM AUTO WEIGHT FROM AUTO
WHERE MODEL LIKE '%V8%' WHERE MODEL LIKE '&V8%';

ORDER BY MAKE, COLOR;

MpeobpasoBaHue EXISTS B IN

[TpeobpazoBanue SQL-3anpoca, conepxkariero oneparop EXISTS, B 3ampoc ¢ oneparopom IN
MPOUCXOOUT B TOM CJIydae€, KOrga CBs3Ka MCKAY BHYTPCHHUM M BHCIIHUM 3allpoCaMUu UICT
4yepe3 OUH MpPeIrKar.

Hampumep,
VicxomHasda KOHCTPYKUMA OHTVIMVIBVIPOB&HH&H KOHCTPYKUMA
SELECT CLIST1 FROM TLISTI1 SELECT CLIST1 FROM TLISTI1
WHERE COND1 AND EXISTS WHERE COND1 AND T1.C1 IN
(SELECT CLIST2 FROM TLIST2Z WHERE (SELECT T2.C2 FROM T2 WHERE
COND2) ;

T1.Cl=T2.C2 and COND2) ;

rae T1 Bxomur B TLIST1, T2 B TLIST2 u COND?2 ne coaepxut obparienuii k T1.

B pesymprare Takoro npeoOpa3oBaHUs MCKIIOYAETCS BHEHIHAS CChUIKA M 3alpoc
0TpabaThIBaeTCs 3HAUUTEIBHO OBICTPEH.

Mcnonb3oBaHne TPaH3UTUBHOCTU

Ecnu Bo dpaze WHERE o001uii cronfer; yqacTByeT B IBYX YCIOBHUSAX, TO ONITUMH3ATOP MOKET
WHOT/Ia BBIBECTH U3 HUX TPEThE YCIOBUE, UCTIONB3YS IPUHITUI TPAH3UTUBHOCTH.

Hampumep,
A.X =B.X AND A.X = C

3aMCHAIOTCA Ha

A. X = C AND B.X = C

[IpuHIIMTT TPAH3UTUBHOCTH MIPUMEHUM KO BCEM OIl€paropaM CpaBHEHUS, T.€. =, |=, = <> <
> <= >=
b 2 .

OHTI/IMI/I3aT0p MOXCET 3aMCHATH JIMIIb TaKWC YCIIOBUA, KOTOPBIC CBA3BIBAIOT CTOJ'I6HBI C
KOHCTAHTHBIMU BBIPAXKCHUAMHA, HO HE C JPYTUMHU CTOJ'I6I_[aMI/I.

Hampumep, mycts ppaza WHERE conepxut aBa ycrnoBus Claeayromero Buaa:
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WHERE A.X = B.Y AND A.X = C.X
B »oTOoM ciiydyae TUpWHIMI TPAaH3UTHBHOCTH HE HCHIONB3YeTCS, T.€. ONTHMH3ATOpP He
chopmupyet ppazy WHERE co cnenyromnum ycioBuem:

B.Y = C.X

3amMmeHa BblpaXeHUw

B cnyuae ecnu B rpymnmne coeqUHEHHBIX MO ycioBuio AND mnpenukaroB ecTh Hpeaukar
paBeHCTBa MEPBUYHOIO KJIIOYa M HE KOHCTAHTHOIO BBIPAXKEHUs (KOTOpBIM, Yallle BCEro,
ABJISIETCS BHEIIHUN KJIIOY), TO B JPYTUX MpeauKarax 3TOW TpyMIbl YCIOBHM BHEUIHUN
KJIFOY MOXXHO 3aMEHHUTh COOTBETCTBYIOIIUM MEPBUYHBIM KJIFOUOM, YTO YCKOPUT BBIIIOJIHEHUE
3anpocoB. OnTUMU3alUs MMeeT OOBIYHBbIE Ui MOAOOHBIX ONTHUMM3ALMKA OTpaHUYEHUS
(oTcyTCTBHE HEOOXOAUMOCTH NPE0OPA30BAHUI ONEPAH/IOB, CIICIIMATBHBIX THUIIOB COSMHEHUS

U T.J.).

Bbl60p onTUMasnbHOrIo Nyt A4octyna K aHHbIM

Onuum 13 Hanbosee BaKHBIX PEIICHUN, TPHHUMAEMBIX ONITUMH3aTOPOM MPH (POPMHUPOBAHUHT
11aHa ucnoiaHeHust SQL-3anpoca, siBisieTcss BBIOOp METOAA JOCTyNa K IaHHBIM.

OcHOBHBIE MCTOAbI JOCTYyTIIa, TOCPECACTBOM KOTOPBIX CyBI[ MOXET 06pau1aTLc51 K JaHHBIM,
CJICAYIOIIUC:

¢ IPOCMOTP TOJBKO IO HHACKCAaM;
¢ CHa4aJa mMpoCMOTp IO UHACKCAM, a 3aTCM TIOJIHBIN IMpoOCMOTp Ta6J'II/II_II:>I (nepe60p);

* MPOCMOTP TaOJIHUIIBL.

[IpocMOTp MHAEKCAa MO3BOJISIET W3BJIEKaTh JAHHBIE M3 MHACKCA HAa OCHOBAaHWU 3HAYCHUS
OTHOTO WJIM HECKOJbKUX CTONOIOB B HHAEKce. [loMUMO Kakaoro HMHIEKCUPOBAHHOTO
3HaueHus1, uHAeKc coaepxkut ROWID Ttex 3amuceid TaOnMIbl, Ha KOTOPBIE OH CChUTACTCS.
[TonHplid mpocMOTp TaOMUIBI M3BJIEKAET CTPOKU HENOCPEACTBEHHO W3 Tabmuubl. [lpu
BBITIOJIHEHUH TOTHOTO TpocMoTpa CYBJ cunThiBaeT u3 TaOIUIIBI BCE CTPOKU M TPOBEPSET
Ka)XIyl0 CTPOKY Ha cooTBeTcTBUE ycnosuio ¢ppassl WHERE SQL-3ampoca.

Huxe paccmarpuBaeTcst BBIOOp ONITUMU3aTOPOM CTPATETUU AOCTYMA K JAHHBIM.

CTpaTervm AoCTyna K AaHHbIM NpPU BbIYUCIIEHUN
oAHOMNepeMeHHbLIX npeankKkaToB

PaccmoTpuM oiHONIEpeMEHHBIN TTpEANKAT BUIA

<cToJybel> <OP> <3HaueHUue>

rie <OP> — HeKkoTopast Jorn4ecKast Onepars.

Jliis 06paboTKK NOAOOHBIX MPEIUKATOB OyAeT MPUMEHEH UHAEKC, €CIIH BBIIOIHIETCS OTHO U3
YCIIOBUM:

1) <OP> BXomuT B MHOXKECTBO omepanuii: =, <>, >=, <=, >, < [S NULL, IN, a <snauenue> —
KOHCTaHTa, BHEITHSS CChUIKA, CIIMCOK KoHCTaHT (a1 IN) mwim moazampoc;
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2) <OP>—srt0 oneparop LIKE, a <3HaueHne> — TeKCTOBasi KOHCTaHTa, KOTOpasi He HAYMHAETCS

c¢' 'umm '%';

3) <ctonbem™> — WHIESKCHUPOBAHHBIM CTOJOEI WM CTOJOEI] IMPOM3BOIHOTO MHOXECTBA,
MOJTy9aeMbIi U3 MHACKCUPOBAHHOTO CTOJIOIA 6€3 KaKuX-11u00 peoOpa3oBaHui;

4) <ctonmberr™> — 3to ROWID u npu BeIUMCIeHNN MpeauKaTa He TpedyeTcs npeodpa3oBaHus
THUIIOB;

5) <crombe> — 3TO cToONOEL, A KOTOPOrO 3a/laH MpEeAUKaT Ha PaBEHCTBO U y KOTOPOTO
CYIIECTBYET OIHOCTOJIOIOBBIA COCTABHOW WHJIEKC, a TPU BBIYHCICHHH HE TpelyeTcs
npeoOpa3oBaHus TUIIOB;

6) <ctonbern> — ctoinOel, BXOMSAIIMA B MHOTOCTOJOLIOBBIH COCTaBHOM HMHJIEKC, NEPBBIN
AIIEMEHT KOTOPOTO TOXE BXOJHUT B YCJOBHE, BBIUMCIAEMOE 10 uHAEKcy. llpu Hammuuum
HECKOJIbKMX COCTABHBIX MHAEKCOB JENaeTcs IMONbITKA BHIOPAaTh HAMIIy4lllee MHOXKECTBO
ATUX MHJEKCOB JJIs1 00paObOTKH IPyMIIbI IPETUKATOB.

Ecan NPpEaAUKAT HE MOXKCT OBITH BBIYHMCIIEH 110 HHJICKCY, OAHAKO 3aBUCUT TOJIBKO OT OAHOI'O
HHJACKCUPOBAHHOT'O CTOJ'I6LIa, TO OH BBIYUCIISICTCA € ITIOMOIIBIO MPOXOoAa M0 UHACKCY.

Hanpuwmep,

LOWER (PASSWORD) = 'manager'

rne PASSWORD — uniekcupoBaHHbBIN CTOIOCII.

[Tpu BeIYUCIIEHNN IPEIUKATOB C UCIIOJIB30BAaHUEM MH/IEKCOB BBIMIOIHIETCS IpOBEpPKa (1ocie
3aBeplIeHUs] OOpaOOTKM Ka)kK[OrO CIEAYIOIIEro IpeauKara) KOJIUYeCTBAa OCTaBIIMXCA B
BbIOOPKE TAaHHBIX 3aMHCEH.

Ecnu uncno 3anuceit cTano MeHblle HeKoTopoil rpanuis! (200 3amuceii), To Bce OCTaBIINEC
MPEIMKATHI BEIYUCIIAIOTCS IEPEOOPOM (ITOTHBIM IPOCMOTPOM TAOIHUIIBI ), B IPOTUBHOM CIIydae
OINITUMH3ATOP BBIUUCIIAET MPUOTUZUTENHHO, CKOJIBKO CTPAHUI] HY)KHO CUUTATh JUIsl 00pabOTKH
Ka)XJIOTO MpeIuKara 1o MHAEKCY U CKOJIBKO — IpU 00paboTke ero nepedopom, 1 NpuHUMAET
peleHne, IepeBOANUT JIM 3TOT MPEAUKAT Ha 00pabOTKy mepedopoMm.

[Ipenukar THma «<ctonbem™> IN <mom3ampoc™>» MOXKET pealbHO BBIUUCIATHCA Kak
JIBYXTIEPEMEHHBIN MpeIuKaT.

CTpaTervm AocTtyna K AaHHbIM NMpU BbIYUNCIIEHUA
MHOronepemMeHHbIX npeamMkKkatToB

Br16op cTpareruu 1ocTymna Jijisi BRIYUCICHUSI MHOTOTIEPEMEHHOTO ITPEeIUKaTa OCyIIeCTBISIETCS
IO CJICTYIOIIUM KPUTEPHSIM:

1) npequkar tuna <crojbernl> <OP> <cronbeu2> Oymer oOpabaThIBaThCs CIMSHUEM
UHACKCOB, ecnu <OP> — omepanust «=» win «!=», <crombeul> u <cronbden2> — nudo
MHJIEKCUpOBaHHbIe cToJOLBl, 1100 ROWID, 1100 BhIpaskeHMs, Ui KOTOPBIX MOCTPOEH
BPEMEHHBIN UHJIEKC;

2) nasi MHOTONEPEMEHHBIX TMPEIUKAaTOB HCHOJB3YIOTCS COCTaBHbIE HHIEKCHI, €CIH
cymiecTBytoT nBa Takux unaekca T1(C1,C2,...,CN) u T2(C1,C2,...CN), yto B rpymnimy
BxonAat Bce npeaukarsl tuna T1.C1=T2.C1, T1.C2=T2.C2, ... T1.CJ=T2.CJ qysa J >= 2;

3) ecnii B OJHOM YacTH MpeAuKaTa HaXOJUTCS MHACKCUPOBaHHBINA cTtonben (wm ROWID,
WU TIPOM3BOMHBINA CTOJIOCI, TOJYYCHHBIA W3 WHIESKCUPOBAHHOTO 0€3 KaKuX-JIn0o
npeoOpa3oBaHuii), a B IPYroi 4acTH — BRIPAKECHHE, HE 3aBUCSIIEE OT MEPEMEHHOMN ITOTO

40
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CTOJ'I6I_[8., TO OAUH NPCOAUKAT o6pa6aTHBaeTc51 0o UHACKCY, U NPOUCXOAUT nepe6op 10
SHAYCHUAM BCCX OCTAJIbHBIX ICPCMCHHBIX.

ITonne1i nepe6op AJI1 MHOTONICPEMCHHBIX MNPCAUKATOB OCYHICCTBIIICTCA C ITOMOIIBRO
HUKIMYCCKOTO IMpoxoaa 1mo KaXa0# u3 Y4aCTBYIOIIUX MEPECMCHHBIX B OTACIIBHOCTH (J'II/I6O 1o
BCEM 3HAUECHUAM ITOH HepeMeHHOﬁ, 1100 1Mo 3HAYCHUSAM, OTO6paHHBIM B IIpo1iecce O6pa6OTKI/I
OJHOICPEMCHHBIX ITPEAUKATOB 10 3TOM nepeMeHHoﬁ).

HpI/I BLIGOpe 000 CTpareruu, KpOME HUCIOJb30BAHHUA COCTABHBIX HHIACKCOB,
OCYHICCTBIIACTCA IIPOBCPKA Ha BO3MOXHOCTH OIITHUMHU3AIMKU BBINIOJIHCHHUA MHNpCAUKara C
MMOMOLIBIO MMOCTPOCHUA BPEMCHHBIX HHIACKCOB. BpeMeHHLIC HWHACKCHI ITOJIC3HBI, CCJIU B OIHOM
U3 4Jacteit npeanKara CTOUT BBIPAKCHUC C OdHOM nepeMeHHoﬁ NN HeI/IHIIeKCI/IpOBaHHHﬁ
CTOJ'I6€I_I. BpeMeHHLII\/'I HHACKC CO3MaCTCA TAKXKC B ClIydac, €CJIN CTOJ'I6CI_I HHJACKCHUPOBAH, HO
COACPIKUT 3HAYUTCIILHO 0oJIbIlIe 3HAYCHUH T10 CpaBHCHHIO C YKC OT06pElHHBIM MHOXXCCTBOM.
BpeMeHHHe HWHJACKCHI YAAIAKOTCA Cpa3y KE MOCJIC 3aBCPIICHUA O6p8.60TKI/I peanKara.

BHeWwHN ypoBEeHb ONTUMM3ALK

Mcnonb3oBaHue UHOEKCOB

Ontumuszarop CYBJl JIMHTEP moxer anamm3upoBare SQL-3ampocel ¢ TOYKM 3peHUs
CYIIECTBOBAHUS MHJEKCOB, MO3BOJISIONIMX YCKOPUTH UX 00paboTky. s storo sinpo CYB/]
JOJKHO OBITH 3amyIIeHOo C KIto4oM ANALYZE. CnHuCOK peKOMEHIYEeMbIX MHIEKCOB OyIeT
BBIBEJICH Ha 3KpaH KOHCOJM si/ipa U B aiin linter.out.

Ecmn anpo CYB/| 3anymeno c¢ kimouyom AUTOINDEX, To mepen BblosHeHHEM SQL-
3arpoca ONTUMHU3ATOPOM OymyT CO3/1aHbl HEOOXOAMMBIE MHACKCHI. [l0CTpOeHHBIE MHIEKCHI
coxpaunsitorcs B bJ[ u nocne Beimonnenust SQL-3anpoca.

Mopackasku

OnTtumusupoBath BbionHEHUE SQL-3ampoca MOXKHO C MOMOILIBIO MEXAHHU3Ma IOJCKA30K.
[Tonckasku 3amaroTcs MPOrpaMMUCTOM (pa3paOOTUMKOM MPHUIIOKEHUS) HEMOCPEACTBEHHO
B Tekcte SQL-3ampoca M HMCHOIB3YIOTCS ONTUMH3aTOPOM IPHU IUIAHUPOBAHUU OOPabOTKH
3anpoca. Anpo CYB/l pacnio3HaeT cienyroue TUIIbI TOJCKA30K:

* 00 OYEepEeHOCTH CIUSHUS PE3YJIBTATOB BBHIUMCICHUS MIPEIUKATOB;
* 0 pacKpbITUU IPEJICTAaBICHUM, 3a/1eicTBOBaHHBIX B SQL-3anpoce;

* 0 COpPTUPOBKE (IPUMEHATH yYKa3aHHBIN HHAEKC 0e3 ucnonb3oBaHus KoHCTpyKiun ORDER

Kpome Toro, cymectByer oOmias pekomeHianus no ontumuszauuu SQL-3ampoca: 3ampoc
JIOJKEH OBITh COCTABIIEH TAKUM 00pa3oM, uToOb! ycioBus (Bo ppaze WHERE) nnmu B nopsiike
YMEHbIIIEHUS 00beMa BEIOMPAEMbIX TaHHBIX, T.€. IEPBBIMU JOJKHBI IPOBEPATHCS YCIOBUS, 10
KOTOPBIM IpeJinosaraeTcs HeOOoMbIIoi MPOLEHT BEIOMPAEMBIX CTPOK TAOIHIIBI.
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