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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 (1990-2025). 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

B noxkymenTe mnpuBeAeHO omnucaHue (U3NYECKOM W JIOTMYECKOM CTPYKTYpbl XpaHEHUS
naHHbIx, MexaHusMbl padotsl CYBJ] JIMHTEP (oOpaGoTka M 3amura JaHHBIX, PEKUMBbI
00pabOTKM TpaH3aKIHii, CPe/ICTBA peabHOTO BPEMEHH, ACHHXPOHHAS! pEIUIMKALIHSI TAHHBIX ),
B3aumozaeiicteue CYB/I ¢ mpukiaHbIMH M10JIb30BaTEIbCKUMHU 3a/1a4aMU.

PaccmarpuBatorcs mapamerpsl 3amycka U koHurypupoanus CYDB/] m ux BiausHue Ha
s dextuBHOCTh PyHKIMOHUpOBaHus CYB/I.

HoxymenTt npennasznadeH ais CYBJ JIMHTEP CTAHJAPT 6.0 c6opka 20.5, nanee o Tekcty
CYB/Jl JIMHTEP.

Ona Koro npegHa3Ha4eH AOKYMEeHT

JoxymenT mnpenHazHadeH s aamuHuctparopoB CYBJl JIMHTEP u nporpammucTos,
pa3pabaThIBAIOIINX MPUIOKEHUS C Ucnoiab3oBanneM nannoi CYB/I.

JdononHuTenbHbIE AOKYMEeHTbI

* CucremHbIe Ta6J'II/H_[I)I U IIPEACTABICHUA

* Cospanne u KOHOUTypupoBaHue 0a3bl JaHHBIX

e TectupoBauue 0a3bl JaHHBIX

* (CereBbl€ CpEICTBA
e 3anyck u ocranoB CYBJ1 JIMHTEP B cpexe OC Windows
e 3anyck u ocrtanoB CYB/1 JIMHTEP B cpexe OC Linux, Unix

e Cuopasounuk no SQL

e Pexomennmanuu no Hactporike CYBJ/I JIMHTEP
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BBeneHue

CYB/J JIUHTEP - »10 cucrema ympaBinenus 6a3amu nanubix (BI), obGecrneunBaromias
TOJJICPIKKY PEJIIIMOHHOW MOJIENIM JaHHBIX KOMITBFOTEPHBIX WH(POPMAIMOHHBIX CHCTEM
Pa3IMIHOTO Ha3HAUCHUSI (B TOM YHCJIC CUCTEM PEajIbHOTO BPEMEHH U CCTEM C IMTOBBIIIICHHBIMU
TpeOOBaHUSAMU K HAJEKHOCTH, OE30MMACHOCTH M CEKPETHOCTH JAHHBIX ).

Jlornueckumu cymHOCTIME B[ SBISIFOTCS €€ CyOBEeKThI M OOBEKTHI.

B cootBercTBMM ¢ pensanMOHHONM  Mozenbto, uH(opmamus B B/ nmormuecku
MpeJCTaBlIeHa B BUJE IBYMEpHBIX Tabnuil. Jloruueckas cTpyKTypa mpeacTaBlIeHUs JaHHbBIX
o0ecrneyrBaeT BHICOKYIO CTEIIEHb HE3aBUCUMOCTH KIIMEHTCKUX MPUIIOKEHHUH OT (PU3HYECKOTOo
MIPECTaBICHUS JaHHbIX.

Jannple B Tabnuuax (pU3MUECKH XpaHATCS MOCTPOYHO. B ofHy CTpoOKy (3amuch) MOTYT
BXOJIUTh JaHHBIC PA3HBIX THUIOB (HAMpUMeEp: IleNible W BEIIECTBEHHBIC YHUCIA, CTPOKH
CUMBOJIOB/0AWTOB pPa3TUYHON ITTUHBI).

CYB/[I JIMHTEP obecneunBaet ciaenyomnme BO3MOXHOCTH:

* ympasieHue cxeMou b/;

* MaHUMYJIMPOBaHHE JAHHBIMU (yIasieHHe/M3MEeHEH e/ T00aBIeHHE);

* yIpaBJeHUE OrpaHUUYEHHUSIMU LIEIOCTHOCTH JaHHBIX;

* CTaHJAPTHBIC U PACIIUPEHHBIC CPEACTBA s3bIKa 0a3 maHHbIX SQL;

* KBaHTOBaHHE 00paboTku SQL-3ampocos;

* moAaepkKy 6onbiux (10 2 I'6aiiT) HeCTpyKTypUpoBaHHBIX 0aliToBbIX 00bekTOB (BLOB);
» nonaepxky BHemHuX ¢aitnos (EXTFILE);

* paboTy ¢ BpeMEHHbIMU TaOIHMIIAMU U TaOJIUIIAMU B NTaMATH (In-memory);
* paboTy ¢ reOMETPUUYECKUMH TUIIAMH JAHHBIX;

* (pa3oBbIil MOUCK HHYOPMAIHH B TEKCTOBBIX JaHHBIX;
 ummnopt/3kcnopT naHHbIX U3/B ASCII u DBF-@daiinos;

* OmokupoBaHHUE/pa30IIOKUPOBAHKE JOCTYIIA K TaOIHIIe/3aNUCH;

* pa3NUYHBIE PEKUMBI 00PaOOTKH TpaH3aKIUi (B KIMEHTCKUX MPUIOKEHUSX U XPaHUMBIX
npolenypax);

* TOJHOE WK BbIOOpouHOE coxpaHeHue bJl B apxuB u mocieayrolee BOCCTAHOBICHHUE €€
(pu HEOOXOAMMOCTH) U3 APXHBA;

* paboty ¢ mperpanciaupoBaHHbIME SQL-3ampocamu (Kak ¢ mapameTpamu, Tak u 0e3 HuX);
* CO3JlaHue, 3aIlyCK U OTIIaJKy XPAaHUMBIX [IPOLEAYP U TPUITEPOB;
* TMOJJEP’KKY HAlIMOHAJBHBIX S3BIKOB, KaK HA CTOPOHE CEpBEpa, TaK U HA CTOPOHE KIMEHTA;

* paboTy C »3nMeMeHTamMH OOpabOTKH B pEXUME peaJbHOTO BpeMEHU (IIPUOPUTETHI
BBINIOJIHEHUSI TPaH3aKIMi, aCHHXpPOHHOE BbINOIHEHHE SQL-3ampocoB, OTClIEKUBaHHE
nporieccoB, mpoxoasimux B CY B/, nprocTaHoBKa 1 1oJTHAsS OCTAaHOBKA TPAH3AKIIMMA U TIP.);

* ynajeHHoe ynpasieHue komnoHeHtamu CYB/I;

* ropsuee pesepBupoBanue b/I;
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* TUOKYIO U HA/IEXKHYIO CUCTEMY 0€30IaCHOCTH U CEKPETHOCTH HH(OpMAIK (COOTBETCTBYET
BTOPOMY YPOBHIO J1I0Bepusi coracHo «TpeboBaHuAM 10 06€30MacHOCTH MHPOPMAILUK ISt
CPE/CTB TEXHHUYECKON 3aIUThl HHPOPMALUMU U CPEeACTB obecredyeHus: MHHOpMalMOHHON
06e30macHOCTH HMH(OPMAIIMOHHBIX TEXHOJOTHI» W BTOPOMY KJACCy 3alUThl OT
HECAaHKIIMOHUPOBAHHOIO JIOCTYIla B COOTBETCTBHUM C JOKYMEHTOM «PykoBoasAmuii
JIOKyMeHT. CpezncTBa BBIYMCIUTENBHONM TEXHMKH. 3aliuTa OT HECAHKIMOHHPOBAHHOIO
noctyna K uHpopmanuu. [Tokazarenu 3alUIIEHHOCTH OT HECAHKITMOHUPOBAHHOTO IOCTYTIA
K HHpOpPMaLUN»);

* TOAJNEPKKY MporpaMMHBIX uHTepdeiicoB mis noctyna k B/l (uHTEpdeiichl HUXKHETO U
BepxHero ypoBHel, BctpoeHHbi SQL, JDBC, ODBC, .NET, PHP, Perl, Ruby, Qt, Python).

CYB/] JIMHTEP moxet ¢pyHKIIMOHUpPOBaTh B cpene ciaenyromux OC:

* ceMeiicTBO Linux u1st 32-pa3psaHbIX IPOLIECCOPOB;
 ceMeicTBO Linux 1t 64-pa3psAHbIX MPOLIECCOPOB;
* 30CPB «Heiirpuno»;

» ceMmercTBO Windows.

B Hpumeuanue
[To oTaensHOMY 3aMpoOCy U COTIIACOBAHHIO MOXET OBITh Ipou3BeaeHa coopka CYBJ] JIMHTEP
st 6onee yem 20 mporpaMMHBIX TIaT(opM.
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KomnoHeHnTbl CYB JINHTEP

CYBJ JIMHTEP — 3T0 KOMILIEKC MpOrpamMmm, pabOTAIOIIKX O] YIIPaBIEHUEM ONEPallMOHHON
cuctembl. Ctpykrypa nporpammuoro obecneuenus CY B/ JIMHTEP npuBenena na pucyske 1.

[Iporpammuoe o6ecneuenue CYBJ] JIMHTEP

Cpenctsa BeneHus bJ] CpencTtBa agMUHUCTpaTopa CepBucHBIE CpeACTBa
Anpo CYB/] JIMHTEP, Teneparop BJl OTnaguuk XpaHUMBIX
CETEBbIC KOMITIOHEHTHI npoueayp

SQL-Tpancusitop u
TPaAHCIIATOP XPAaHUMBIX

[IporpammHubie nHTEPDHEHCH —

Cpencrsa Call, LinAPI, ODBC, JDBC,

agMuHuCTpupoBanus b/l

npouenyp PCC, Perl, PHP, TCL/TK
TectupoBanue, CpencTBa CHHXpOHU3ALINH,
CucreMHbIe COPTUPOBKH apXUBUPOBAaHUE U KOHBEPTHUPOBAHUS U
BoccTaHosieHue b/ OBICTpOI 3arpy3KH JaHHBIX

Pucynox 1. Ctpykrypa nporpammuoro obecrnieuenuss CYBJ] JIMHTEP

YacTs mporpamm sIBISIFOTCSE COOCTBEHHO cuctemoit ynpasienus b/l (3o sapo CYB/), npyrue
MPEJCTABISIIOT COO0M yTUIUTHI M HHCTPYMEHTAJIbHBIE CPECTBA I OAIEPIKKH KUZHEHHOTO
nukna b/l (agMuHHCTpUpOBaHWE, apXMBHpOBaHHE W BoccTaHoBieHue bJ[, TectupoBanue
ctpykrypsl bJl). LlenTpanbroii wacteto CYBJ] sBnsroTcst cpeactsa Benenust b/ (06padoTku
SQL-3ampocog).

CYBA JIMHTEP wucnonb3yeT yHUGUIIUPOBAHHBIE CpEICTBA JOCTyNa K JaHHBIM U3
KITMEHTCKUX TpuiokeHuil. x ocHoBo# siBnsercs uHTepdelic HrkHero ypoBHs (CALL-
uHTepdeic).

Aopo CYb[

SAnpo CYB/I 3anyckaercst Ha Tpedyemoit B/1. J{i1st onHOBpeMeHHO# paboTh ¢ HecKonbKkUMHU BJ1
HE0O0XOMMO 3aIycKaTh Tpedyemoe konndecTBo dk3eMIusipoB siapa CYB/I. M3menenne b/] B
nporiecce paboTsl x3emiusipa sapa CYB/] He nomyctumo.

VYposuu koHpurypauuu CYB/I:

» Hactpouku B/;
* Hactpoiiku sapa CYB/L;

* HACTPOWKH, BBINOIHAEMbIE C MOMOLIBIO SQL-KoMaH .
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Komnounentst CYBl IUHTEP

SAnpo CYB]] ob6pabareiBaeT 3anpochl KBa3UMapaieabHO, TO €CTh «pa3ieisieTy MpoLeccop,
BpeMs M Jpyrue pecypchl ans o0pabotku SQL-3ampocoB OT pa3HBIX KIMEHTCKHUX
npuiokeHuil. OJHUM M3 CaMbIX Ba)XKHBIX PECYPCOB, BbLIENAEMBIX Ipu o0paboTke SQL-
3ampoca, IBJISETCS «BpeMs HelpepbIBHON paboThl» (cM. MyHKT «KBaHT 00pabOoTKH 3ampocay).

Anpo CYB]] rapanTupOoBaHHO BBITIOIHIET HEKOTOPYIO YacTh 00padoTku ogHoro SQL-3anmpoca
(HampuMep, YacTh MPOIEAYPHl MPOCMOTPA JAaHHBIX ), U TOJBKO MOCIIE 3TOTO MEePEKIII0YaeTCs
Ha 00paboTky SQL-3ampoca Ipyroro KIMEHTCKOTO MPWJIOKEHHs (WJIM TOTO K€ Camoro
KJIIMEHTCKOTO TPWIOKEHHs, HO 1O Apyromy kaHaiy). O6paboTka OOJBIIMHCTBA MTOUCKOBBIX
SQL-3ampocoB CBOIUTCS K MTPOCMOTPY OAHOM/HECKOIBKUX TAOMHI] M, B 00IIEM clydae, ux
nHaekcoB. Mmenno sra wacte oOpabotku SQL-3ampoca mMoxer ObiTh mpepBaHa. CYB/I,
MIPOCMOTPEB OMPEIECICHHOE YHUCIIO 3amuce mpu oOpadotke SQL-3ampoca, 3amoMuHaeT
COCTOSIHME TEKyIied oO0paboTku B 00JacTH JaHHBIX, OTBEICHHOW IO/ COOTBETCTBYIOIIUMN
KaHaJj, ¥ nepexioyaeTcs: Ha 00padboTky SQL-3anpoca, moCcTynuBIIEMY 1O JIpYroMy KaHaiy.
Jns yckopeHuss 0OpabOTKH 3arpoca HCIONB3YIOTCS HWHIEKCHl — JIBOMYHBIC «ICPEBBS»,
MMOCTPOCHHBIC TI0 3HAYCHUSIM HHICKCUPOBAHHOTO CTONONA. ATOMapHas paboTa ¢ «JIepEeBOM»
uHjekca (TOWCK, yhalieHue, n00aBlIeHHE 3Ha4YeHUs) HempepbiBaeMa. Ho B mpomexyTkax
MEXJTy aTOMapHBIMU WHJICKCHBIMH OTICPAIlUSIMHU WM TIOCIE HEMPEPHIBHOTO BHITIOTHCHHUS
3aJIaHHOTO YHUCJIa Takux omnepanuii (Hactpauaembiii mapametp sapa CYBI) CYB/ moxer
pepBaTh 00pabOTKy TEKYIIIETO 3anpoca 1 MePEKIIOUUTHCS Ha 00paboTKy 3arpoca o Apyromy
KaHaTy.

Jpyrum BakHbIM paszenseMbiM pecypcom CYB/l sBnsercs onepaTuBHasi MaMsATh, KOTOpas
npenocrasnsgercs saapy CYBJl npu ee 3arpyske. IlamsTe npeaHazHaueHa Ui XpaHEHUS
crucTeMHOi uHpopmarun 06 obpadarsiBaemMbix SQL-3anpocax. B Hell HaxoasTcs onucaTenu
COCTOSIHUS KaHAJIOB, OTKPBITHIX (hailnoB, naHHble U3 BJI.

[Tponeccrr 06padoTkn SQL-3ammpocoB ucmonb3yoT BeAeneHnyto sapy CYBJl onepatuBHyI0
namsTb OC COBMECTHO: HEOOXOTUMBIE JIJIS KAXKIOTO MPOIIeCcca JaHHBIE CYUTHIBAIOTCS C JMCKA,
BBITECHSISL IPYTYIO (MHOTJa HYXXHYIO JJIsl TPOIOJDKEHUST 00pabOTKM HEaKTHMBHOTO B JTaHHBIN
MoMeHT BpeMern SQL-3anpoca) nadopmarmro. Jlornuecku pecype «namsTh» IpeICTaBIsSIeT
co0oit Habop obIacTeld, ComepIKaIIuX pa3aesseMyro HHpopMaIuio (ouepedu (kouiu) 00HEKTOB
B/1) unu HepazaensemMmyro (CIIHCOK KaHAJIOB).

[Tpumepst ouepeneit (kameit) CYB/ JIMHTEP:

* odepeab onucaresei TaduIL;

* ouepeb onucaresieil cToa01o0B;

* ouepels IECKPUITOPOB (aitiioB;

 ouepenb crpanul (myn siapa CYB/);

* ouepelb pe3yNbTaToB MOMCKOBBIX 3aIIPOCOB;
* ouepelb KOJIUPOBOK;

* ouepelb aJTacoB KOTUPOBOK.

Kaxnas ouepesib UMeeT HHIMBHyaIbHBIC XapaKTEPUCTUKN, HAN0O0JIee BaKHBIMH U3 KOTOPBIX
SIBJISIFOTCSL pa3Mep dJIEMEHTa OYepeqd W YHUCIO DJIEMEHTOB B Ovepenu (JJIMHA O4epeln).
Pa3paboTyvK KJIMEHTCKOTO NPWIOKEHHS JOJDKCH YYUTHIBATh CTENCHb JIUHAMHYHOCTH
ouepenei, Tak Kak OHa OKa3bIBaET Cephe3HOe BausiHUE Ha dddekTuBHOCTL padoTel CYB/I (1,
COOTBETCTBEHHO, KITMCHTCKOTO TIPUIIOKEHHS).

CHGI[yIOH_[I/IM BAXXHBIM PECYPCOM ABJISICTCS BHCUIHASA TAMATh.

B mpomecce o6paborku SQL-3ammpocoB CYBJl XpaHUT HEKOTOpHIE MPOMEKYTOUHBIC
pe3ynbTaThl  00paboTKM 3ampoca (OHUT-BEKTOPHI OTBETOB, COPTUPYEMYIO HH(OPMAIIUIO)

8 © Apxutexktypa CYB/l. AO HIIII «PEJI9KC», 1990-2025



Komnounentst CYB] IUHTEP

B cBoMX pabouux ¢aitnax. B mpouecce ¢ynkunonuposanus CYB]J] npunepxubaercs
CJIEYIOLIEH CTpaTeruu pa3AciIeHus TUCKOBOIO IIPOCTPAHCTBA:

* MPOCTPaAHCTBO (haiiina COPTUPOBKH UCIIONB3YETCS MOHOMOJIBHO MTPOLECCOM COPTUPOBKHY;

* TPOCTpaHCTBO (haiia OUT-BEKTOPOB BbIAEsAeTCs 1o TpeboBanuto sapa CYBI mis
o0pabotku SQL-3ampoca u 3akperisieTcsl 3a KaHajioM [0 MOJY4YeHHUs [0 3TOMY KaHaily
HoBoro SQL-3anpoca miu oOHapyXeHHUU OIMOKU B 00pabOTKe TEKYILEro 3ampoca.

3aBucumocth dpdextuBHOocTH padboTel CYBJl oT pa3smepoB odepeseii, a Takke METOIbI
noBbIimeHust OvicTponetictBus sapa CYBJ] JIMHTEP nompoGHO paccMoTpeHBI B pasjene
«ITapametpsl apdbexkruBHOCTH CYBI».

SAnpo CYB/] nns Beimonnenus SQL-onepaTtopoB MOXKET 3aIMyCKaTh CIEAYIONIUE MTPOIECCHI:

* TpancisTop SQL-3ampocos;
* TPAHCIATOP XPaHUMBIX IIPOLIENYD;

* Iporpamma COpTUPOBKH JaHHBIX.
Tak Kak 3TU IPOLECCHI SBIISIOTCA HE3aBUCUMBIMU, TO OHU MOTYT BBIIIOJIHATBCS NapaAJIIENbHO.

PaccMoTpum HazHaueHUE KaXKI0TO Mpoliecca MoapoOHO.

TpaHcnaTop SQL-3anpocoB

Tpancasitop SQL-3anpocoB pabGoTaeT B MOCIEIOBATENBHOM pPEXUME, T.€. CIEIyHOIUi
SQL-3anpoc k CYBJl Oyner TpaHCIHMpOBaTbCs TOJBKO MOCIE 3aBEPLICHHS TPAHCISALUH
IIPEIBITYILETO.

B mpormecce TpaHCHASIMM BCE 3ampochl MPOXOMAT dTam NpUBSI3KU K oObekTam bB/I:
npoBepsieTcss Hanuuue B bJ[ Tabmuiy/cTonbuoB, Ha KOTOpbIE €CTh CChUIKa B TekcTe SQL-
3arpoca, COBMECTUMOCTh ACKIAPUPOBAHHBIX U peEajdbHBIX THUMOB JAaHHBIX M T.J. [lng
BBITIOJTHEHUSI 3TUX omepaiuii SQL-TpaHCHSITOp BBHIOMHSAET MPOCTEHINe, He TPEOYIOIINMHU
TpaHCIALMU, KOMaHAbl WHTepdeiica HIKHEro ypoBHS. DTH KOMaHIbl HEMpepbhIBaeMbl, HE
pacmnapasieIuBaroTcs ¢ 00paboTKON APYTUX KOMaH/, XOTS U MOCHUIAIOTCS 0 MapaljieIbHBIM
kaHajaMm. [IpennouTuTenbHO HCTIONIb30BaHNE IPeTpaHCcIupoBaHHbIX SQL-3anmpocos.

TpaHcnAaTop npoueaypHOro A3bika

TpaHcnaTop NPOLENYPHOTO fA3bIKA MpEJHA3HAUEH MJIsl TPAHCISLHMU TEKCTOB TPUITEPOB,
XpaHUMBIX M BPEMEHHBIX Mpouenyp. VCXOmHbIi TEKCT TPUITEPOB M XPAHHUMBIX MPOLEAYP
xpanutcsi B BJI. O pabGoTaer B MOCIIEAOBAaTEIILHOM pEXKUME, T.€. CIEAYIOUIUl OOBEKT
TpaHcnauuu OyzeT o0pabaThIBaTbCs TONBKO MOCIE 3aBEPIICHUS TPAHCISIIIUK MPEIbITyIIEro.
OnHako TpaHCIALMS OYEPEIHOTO TpUrrepa (WIn XpaHUMOU MPOLEeAypbl) OyIeT BHITOIHATHCS
napauieasHo ¢ 0opadorkoit supom CYBJl SQL-3anpocoB uimu paHee OTTPAHCIUPOBAHHBIX
TPUITEPOB (XPAHUMBIX MIPOLIEAYD).

NMpoueccop COPTUPOBKU

[Ipoueccop coptupoBku — Toxke otaenbHas nporpamma snpa CYBJl JIMHTEP, nmostomy
COPTHPOBKA Pe3yIbTaTOB MOUCKOBBIX SQL-3apocoB BBINOIHAETCS MapaljIesIbHO C APYTUMU
pabounmu mporeccamu: obpabdotkoit sapom CYBJ] mperpanHciampoBaHHOTO 3ampoca H
TpaHclALuuen creayromero 3ampoca. OgHako COOCTBEHHO COPTHUPOBKAa (Tak e, Kak M
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Komnounentst CYBl IUHTEP

TPAHCISLNSA) MOXKET BBINOJIHATHCS TOJBKO MOCIEI0BATENBHO, T.€. COPTUPOBKA PE3YJIbTATOB
ouepeanoro SQL-3ampoca HaYHETCS TOJIBKO MOCJIE OKOHYAHUS COPTUPOBKHU TeKymiero SQL-
3anpoca. [lng yckopenust 06paboTku coptupyembix nouckoBbsix 3amnpocos CYB/ JIMHTEP
MOKET NapajuIeJIbHO 3allyCKaTbh HECKOJIBKO IPOLECCOPOB COPTUPOBKH. OnHako ecnu
KOJINYECTBO COPTUPYEMBIX ITOMCKOBBIX 3aIllPOCOB IIPEBBICUT JOIYCTUMOE KOJIMYECTBO
IIPOILIECCOPOB COPTUPOBKH, TO OUYEPETHOM 3ampoc, TPeOyIOIuil COPTUPOBKHU, OyIeT OKUAATh
0CBOOOKICHUS IPOLIECCOpa COPTUPOBKH U €ro pabouero (aitna. ITo 0XKuAaHue He MOBIUAET
Ha 00pabotky npyrux SQL-3anpocoB, He TPeOyIOIUX COPTUPOBKH.

B Hpumeuyanne

CYB/] JIMHTEP oGecnieunBaeT nmojaepxKy 256 npoieccoB COPTUPOBKU. PeanbHOE KOIMYECTBO
3aBUCUT OT OIPAaHUYECHUN, HAKIIAJABIBAEMBIX OIIEPALIMOHHON CUCTEMOM.

CeTeBble cpeanctBa

Ceresbie cpencta CYB/] JIMHTEP peanuzytor Mozienb B3aMMOAEHCTBUS «KJINEHT-CEPBEP»
U IIPEIHA3HAYEHBI I OPraHU3aluu JOCTyIa KIMEHTCKUX MPUIOKEHUHN K JIOKaJIbHBIM HIIU
yaanenusiM JIMHTEP-cepBepam.

CereBnie cpenctea CYBJl JIMHTEP mnpencraBineHbl ceTeBbIMU JpaiiBepamu (cepBepa
KJIMEeHTA) U (aiisioM ceTeBoil KoHpurypamuu. CeTeBble Cpe/IcTBa pabOTaIOT CO CIETYIONTUMU
MIPOTOKOJIAMHU:

* TCPIP — cereBoii mporokon Internet;

» TCPIPS — npotoxkont TCP/IP B pexxume 3anumenHoro SSL-coemnHeHNS;

* TLS — nporokon TCP/IP B pexxume 3amuiiennoro TLS-coenunenus;

* LOCAL — mporoxkon nocryna k sokaibaomy JIMHTEP-cepsepy;

* ATCPIP — mportokon TCP/IP st ucronb30BaHUsI B CUCTEME PEIUTUKAINK (ACHHXPOHHOTO
TUPAKUPOBAHMUS ),

* ATCPIPS — npotokon TCP/IP asnis ucmoyib30BaHUS B CUCTEME PEITUKAIINU (ACHHXPOHHOTO
THPAXUPOBAHMS) B pexxuMe 3amuiieHnoro TLS-coennnenus;

* REZ — npoTtokosn cuctembl pe3epBUPOBAHUSI.
JIMHTEP-cepep — sx3emmunsip sapa CYB/] 3anmymennsiii Ha TpeOyemoit B/1.

CereBoit J:[paﬁBep CCPBCpa NPCAHA3ZHAUCH IJIA MIEpCaavun 3alpOCOB YAAJICHHBIX KIIMCHTOB AAPY
CVYB/.

CereBoil npaiiBep KIMEHTa MpeAHAa3HAYeH ISl Tepeladyr 3allpOCOB JOKAJIbHBIX KIHEHTOB K
ynaneHHbsIM cepBepaM CY B/l uepes ceTeBol ApailBep cepBepa WM K JOKaJIbHBIM CepBEpaM
CVYBU.

daiin cereBoil KOH(pUTyparuu — ¢aiyl, B KOTOPOM YCTaHABJIMBAETCS COOTBETCTBHE MEKIY
peanbHBIMU CETEBBIMU ITapaMeTpaMu cepBepa (CETEBOM aJpec U MOPT) U €T0 CUMBOJINYECKUM
MMEHEM, UCIIOJIb3YEMBIM B KJIIMEHTCKUX IPWIOKEHUAX U1 coequHeHus ¢ HykHbIM JINMHTEP-
CEpPBEPOM.

Bo3MoxxHBI CJICAYIOIINC BAPHUAHTLI B3aHMMOJICHCTBUS:

¢ JIOKAQJBHOC IO YMOJIYaHUIO,

* JIOKaJIbHOE ¢ yKazanuem uaentudukaropa JIMHTEP-ceprepa;

10
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Komnounentst CYB] IUHTEP

* YAAJICHHOC.

JlokanbHbIM JOCTYN NO YMONM4YaHUIO

Cxema JIOKaJIbHOTO B3aUMOZECHCTBHSI 110 YMOJTYaHUIO IPUBEACHA HA PUCYHKE 2.

Komnelotep

NHUHTEP-cepeep

Pucynoxk 2. Kondurypauus J10KaJbHOTO AOCTyIA 10 YMOITYaHHIO
OcobeHHOCTH OpraHu3aliy JOKAIbHOIO JOCTYIIA 10 YMOTYAHHIO:

* npu 3anycke sapa CYB/] e nano 3uats unentugpukarop JIMHTEP-cepsepa;
* He TpeOyeTcs 3alyCKaTh CeTeBbIE CPEICTBA,

* BO3MOXXEH 3aITyCK JIMIIb OTHOTO dK3eMIutsipa siapa CYB/I.

JNlokanbHbIM QOCTYN C YKa3zaHnem naeHtudukaropa
JIMHTEP-cepBepa

Cxema JIOKaJIbBHOTO B3auMOICHUCTBHUS C ykazanwem wuaeHtudukaropa JIMHTEP-cepsepa
MpHBe/IeHa Ha PUCYHKE 3.

KomnetoTep \

NWHTEP-cepeap
Daiin ceTenoii
KOHQHIrYpatmn

Cerenoil apaiinep
KJTHEHTA

Knnenrckoe
NIPHIIGKEHHE

- S )

Pucynoxk 3. Kondurypauus nokanbHOro gocrtyna c ykazanueM uaentuduxaropa JMHTEP-cepsepa

OcobeHHOCTH OpraHM3aLUH JIOKAIBHOTO JIOCTYyNa ¢ yYKazanueM uneHtuduxaropa JIMHTEP-
cepsepa:

* npu 3amycke sapa CYBJl HeoOXomumo yKa3blBaTh YHUKAJIbHBIM HACHTH(HKATOpa
JIMHTEP-cepsepa;
* Heobxoaumo chopMupoBaTh (aiin ceTeBol KOHPUTYpaIuy;

* TpeOyeTcs 3aIyCK CEeTEeBOTo ApaiiBepa KINEHTA,
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* BO3MOXKEH JIOKAJIbHBIH 3amyck TpeOyemoro yucia 3x3eMIisipoB siupa CYB/L.

YaaneHHbIN poctyn

Cxema yfaJleHHOTO JJOCTyIa IPUBEICHA HA PUCYHKE 4.

KNWeHTCKIA KoMnbloTep ™\ ~ CepBepHbIit KOMNbIOTEP

Pain ceTeroil
KOHpHTYypaLHH

L 4

- - - TCPIP
ETEBON JIpANBEPY |
<

KITHCHTA

“eTeBoil paiisep
cepBepa

Knuenrckoe

TpH HCHHC

N J N\

Pucynok 4. Koudurypauus ynajaeHHOTo CeTeBOro J0CTymna

I[J'IH OpraHu3anuu yaaJ€HHOTI'O CETEBOI0 JOCTYIIa H606XOI[I/IMOZ

1) HACTPOUTH CEPBEPHYIO YaCTh HA CEPBEPHOM KOMITBIOTEPE:

* 3anycTtuth a1apo CYB/I;

* 3aIlyCTHUTh CETEBOM ApaiiBep cepsepa (yrunuTa dbs_tcp).
2) HACTPOUTH KIIMEHTCKYIO YaCTh Ha KIIMEHTCKOM KOMITbIOTEPE:

 3apeructpupoBath Tpedyembie JIMHTEP-cepBepa B (haiine cereBoit KoHpUTYyparuu
nodetab. B 3ToM ¢aiine ycTaHaBIMBaeTCsI COOTBETCTBUE MEXKAY PEaTbHBIM CETEBBIM
agpecom JIMHTEP-cepBepa m ero CHUMBOIWYECKMM HMEHEM (MICHTU(DHUKATOPOM),
HCIIOJIB3yEeMbIM B KIIMEHTCKUX MPUIIOKEHUAX 7151 coenuHenust ¢ Tpedyembim JINMHTEP-
CEpBEPOM;

* 3aIlyCTUTh CETEBOM JpaiiBep kaueHra (yruaura dbc tcp).

Jns  aBromaruzarmuu cereBoro ympasieHuss B cpene OC Windows pekomeHmyercs
ucnosb3oBarh yTuauty «CereBoit anmunauctpatop CYB/ JIMHTEP» (1inadm).

MNpaBuna B3aumMoaencTBUsA KINMEHTCKOro NPUNOXeHUs U
aapa CYbA JINMHTEP

B3aumogeiicteue kinneHTckoro npunoxenus u sapa CYBJl JIMHTEP ocymecTtusiercs no
CJIEIYIOLUM ITpaBUJIAM:

* CeTeBOM JpaiiBep KIMEHTA, 3alMyLICHHbIH HAa KOMIIBIOTEPE C KIMEHTCKUM MPUIOKEHUEM,
OpUHMMaeT KOMaHAbl UHTepdeilica HUKHEr0 YpOBHA, IMOCIAaHHBIE KIMEHTCKUM
npunoxkenneM ynasennomy JIMHTEP-cepBepy, u nepeHanpaBisieT UX MO CETU CETEBOMY
ZpaiiBepy cepBepa uiau jokaibHOU B[ (ecmu ucmonb3yercs TOKaabHbIH TPOTOKOI 0OOMEHa
naHHbIMU local);

* CceTeBOi JpaiiBep cepBepa NMPUHUMAET KOMaHIy U (Kak JII000€ KIMEHTCKOE MPUIIOKEHUE)
ortmpasisieT ee supy CYB/L.

CootBerctBue uMenn ynaieHHoro JIMHTEP-cepBepa u ero cereBoro ajapeca 3amaeTcs B
KoHUTYparmoHHOM (aitie cereBoro kimeHnrta (nodetab).
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Komnounentst CYB] IUHTEP

O0a npaiiBepa paboTalOT B aBTOMAaTUYECKOM PEKUME.

Takum o0pa3oMm, cxema MPOXOXKICHUS KOMAaHIbl OT KIMEHTCKOTO MPUIIOKEHHs Ha y3ie-
kiaente k aapy CYBJl Ha y3ne-cepBepe BBINIAIUT CIEAYIOIIMM 00pa3oM (BBIICICHHOE
KBaJ[paTHBIMHM CKOOKaMM HE BCer/a sBJsieTcs 00s3aTeIbHbIM):

[Ipmnoxenme -> JlpaBep kJIMeHTa -—> [JlpaVBep cepiBepal] -> gaapo CYBI

Pesynbrarel 00paboTku 3ampoca (0TBEThI) MPOXOAAT OOpaTHBIN My Th:

aopo CYBI -> [lpaveep cepBepal] -> [lpaveep KJIMeHTa -> [IpUIIOXeHUE

Ecmu nma ynanennoro JIMHTEP-cepBepa Ha 3amaHO SIBHO, TO KIMEHTCKOE INPUIIOKEHUE
«HE BUIUT» pas3HUIlbl Mexay coOctBeHHO aapoM CYBJ/[ u ceTeBbIM JpaiiBepoM KIMEHTA.
[Tpunoxxenue noaaét 3anpoc, He 3Hast, KTo ero nonyduT (siapo CYBJl unu ceteBoil apaiiBep
KJIMEHTa). AHAJIOTMYHBIM 00pa3oM MPUHUMAIOTCS U OTBETHI — BCE PAaBHO OT KOTO: OT sipa
CVYDB/I unu ot npaiiBepa cepsepa.

Takoii MeXaHHW3M B3aUMOJEHUCTBHS MO3BOJISIET OTIAXHBaThb KIMEHTCKOE MPUIOKEHUE Ha
JIOKAJIbHOM KOMIIBIOTEPE U BIIOCIECACTBUH 0€3 H3MEHEHHsI KOJIa TEPEHOCUTH €r0 Ha YIaIeHHbIN
KOMIIBIOTED.

Ecnu kimmeHTckoMy NpUIIOKEHHIO He0O0X0MMO Hcnoib3oBaTh Heckonbko JIMHTEP-cepBepoB
(HanmpumMmep, Ui MepeHoca JaHHBIX M3 oAHOM b/l B npyryto), To emy npuaércs sSBHO
ykasbiBarth joruuyeckoe umsa JIMHTEP-cepBepa, kK KOTOpOMYy OTHOCUTCA IOCBLIacMast
xomanna. Ilpussska normdeckoro umenu JIMHTEP-cepsepa m ero cereBoro anpeca
OCYILECTBIISICTCS B KOH(UTrypanroHHOM (aiine (nodetab).

CYB/] JIMHTEP no3Bonsier koaupoBath (IK(poBaTh) neperaBaeMble €0 M0 CETU JaHHbIE.
KoaupoBanue/nekogupoBaHie BBIIOJIHIETCS CETEBBIMHU JpaiiBepaMH KIMEHTa M cepBepa
(urmdpoBaHre BO3MOXKHO TOJBKO B TOM CIy4yae, €CJIM YCTAHOBJIEH COOTBETCTBYIOILUI
IIPOTOKOJI OOMEHA JaHHBIMU).

KoHBepTauusa gaHHbIX

[Tponecc nepexona ot paznuunbix pensiuuoHHbXx b/l k B/] JIMHTEP (a takxke npu nepexone
ot ogHoit Bepcuun CYBJ] JIMHTEP k npyroii) MoxeT ObITh yNPOUIEH C MOMOIIBIO Habopa
[IPEIHA3HAYEHHBIX JUIA 3TUX LEJIEH HHCTPYMEHTAIBHBIX CPEACTB:

* YTHJIUT KOHBEPTALUU JaHHbIX, paboTatomux yepe3 ODBC u .NET untepoeiicor;

+ koHBepTepa i 3arpy3ku Tabnuis! b/ JIMHTEP u3 tekcroBoro ¢aiina DBF-¢opmara.

© Apxutexktypa CYB/l. AO HIIII «PEJI9KC», 1990-2025 13



CtpykTtypa bl

Crpykrypa B/l JIMHTEP moxer ObITh IpencTaBieHa B BUAE (PU3MUECKON M JIOTMYeCKOn
CTPYKTYP, KOTOpbIE B COBOKYIHOCTH 00pa3ytoT coocTBeHHO b/l. Takoe pas3nenenue no3posser
YOPaBIATh PU3NUECKON CTPYKTYpPOI TaHHBIX, HE U3MEHSS AOCTYI K JIOTHYECKUM CTPYKTypam
JTAHHBIX.

Pusunyeckasl CTpykrtypa

®duznueckas crpykrypa bl IMHTEP peamusyercs davinamu OC, B KOTOpOii GyHKITMOHUPYET
CYBJ JIMHTEP. Kaxnas B/l IMHTEP cocrout u3 ¢aiiioB ciaenyronux THIIOB:

* (ailn JaHHBIX TAONIULL;

* WHICKCHBIN (aiin Tabmui;

* (paiin BLOB-ganHbIx TaOMUIIE;

* (haiin ¢ppa3oBbIX UHIIEKCOB TAOJIHIIBL;

* (haiiy CUCTEMHOTO JXypHaJIa;

 cucteMHble ¢aiib (haiia OUT-BeKTOPOB, (aili COPTUPOBKH, pabounid (aiin).

Taxxe BJl mMoxer comepxarb CChUIKM, XpaHuMble B croibOuax tuma gaHHblx EXTFILE

(«BHEIHUM (ailn»), Ha ¢ainoBbie 00beKTHI QaitioBoil cuctembl OC. BHemnue (aiinsl He
SABJSAIOTCS YacThio bJI, moaToMy nipu apxuBupoBanuu b/l oHM HE apXUBUPYIOTCS.

Jlornyeckas cTpykTypa

B ocnoge noruueckoit crpykrypsl b/l JIMHTEP nexar nonstust cyobekToB 1 00beKkTOB b/I.
Cybnexrom BJ] siBrsieTcst 1100011 3aperucTpupoBaHHblil B Hell monb3oBarens. CYBJl JIMHTEP
MOXKET paboTaTh TOJBKO ¢ UACHTU(UIIMPOBAHHBIM MOIb30BaTesieM. [lomb30Barens sSBisieTCs
BiazgenpieM Tex o0bekToB Bb/l, koTopsie oH co3man. OObekThl B/l W OTHOWmIEHUS MEXTY
HuMH Gopmupytrot Jorudeckyro crpyktypy bJl. Coznate o0bexT B/, He mpuHaiexamuii Hya
OJTHOMY I10JIb30BAaTEII0, HEBO3MOXKHO.

B cooTBeTcTBHM C pENSLIMOHHON MOJEBIO NaHHbIE B b/l TOrmyecku nmpencraBieHbl B BUIE
JIBYMEPHBIX TAOJHII.

14
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Cyb6tbekTbl B

Cybvexmamu BJ] ABIAIOTCS TIOB30BATENH.

NMNonb3oBaTenu

Ilonvzoeamenvy BJ] — 3apeructpupoBanHbii B BbJl cyObekt, mmeronuii noctyn k Bl B
COOTBETCTBUH C HA3HAYEHHBIMU €MY NPUBUJIETUIMHU.

Kaxnpiii monw3oBatens b/] mmeer yHukanpbHOe MMs (JUIMHOW 70 66 CHMBOJIOB) U TApOJIb
(mmuHO#M 1m0 18 CHMMBOJIOB). YTEpsSHHBIN Mapojib BOCCTAHOBJIICHHIO HE TMOMICKUT. B 3TOM
cCUTyaluu Jr000¥ amMuHuctpatop bJl MokeT paspemmuTh IMOJIb30BaTEN0 CO37aTh HOBBIN

Mapojib, HO B Cliydae yTepH Mapoiisi €AMHCTBEHHBIM cosnmareneMm bJl moctym k Heit Oymer
HEBO3MOKEH.
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O6vekTbl B
Ponu

Ponv — 310 MMeHOBaHHBIM HaOOp TMpaB Ha MHOXecTBO oOBbekTOB bJI. BBemennnie pomm
pa3buBatoT Bcex momnp3oBareneii b/l Ha rpynmel. Te, koMy HpHUcBOEHa OIpe/ieleHHAas POJlb,
00pa3yIoT eCTeCTBEHHYIO TPYIIITY.

[Ipu pabGote ¢ NpUBHUIETHAMH POJb pPAacCMAaTPUBACTCS CHavalla KakK Tojb3oBarenb bJI.
Brnageneny toro unu uHOoro oObekrta b/l Ha3sHawaeT TOT WM WHOW BHJI AOCTyma JUis
POl Kak A TPOCTOro TMonb3oBatens. Ilocnme Toro kak pois BoOpama B ceds Bce
TpebyeMble BO3SMOKHOCTH, OHA MOXKET ObITh MPUCBOCHA PYTOMY MOJIB30BATEIIO WK TPYIIE
0JIb30BaTelICH.

B Hpumeuanue

[lonsiTHE pONIM HE OTMEHSIET BOSMOXKHOCTH Ha3HAUEHUS UM U3MEHEHUS JOCTyNa KOHKPETHOTO
MOJIB30BAaTENsl K KOHKPETHOM Tabnuile (MUHYS POJIN).

Cxembl

Cxema — 310 IMEHOBaHHasl rpynna oobekToB b/l, nMmeromias Bnaaenpua.

CxemblI 3371a10T MPOCTPAHCTBO UMEH JIJIs HUMEHOBaHUs 00bekTOB b/] (Tabnwi, mpeacraBneHni,
CMHOHUMOB, MHJAEKCOB, MOCJEI0BaTeIbHOCTEN, TPUITEPOB, mpoueayp u T.4.). B B/l moryr
CYLIeCTBOBATH JBa 00bekTa b/ ¢ 0MHAKOBBIMY UMEHAMU, HO C Pa3IMYHBIMU CXEMaMH.

Co3maBaTth 00beKTHI B/l B cXeMe MOXKET TOJBKO CO3/1aTellb CXEMBL.

Jns xaxngoro momb3oBarenss bJl Bcerma co3maercs cxema, MMsi KOTOPOM COBMaIaeT C
ero uMeHeMm. J[OMOTHUTENBHO MOTYT CO3/1aBaThCS U JPYTHMe CXEMbl (HalpUMep, cXema
«CrpaBOUYHUKW» CONEPKUT MEepeueHb JTOCTYIHBIX BCeM Moib3oBarensiM bJ] naGop Tabnuil
HOPMaTUBHO-CIPAaBOYHOIN HH(DOpMALIUN).

Ba3oBble TabnuubI

basosas mabnuya — 310 ocHoBHOU 00beKT xpanenus naHHbIX B b/ JIMHTEP.

Tabauia cocTouT U3 cmonbyos u cmpok (UK 3aluceil), Ha epeceueHHH KOTOPBIX HaXOAATCS
noJis CTPOK (3HAYEHUS ), COOTBETCTBYIOLINE TOMY I HHOMY KOHKPETHOMY CTOJOILY.

Kpome coOCTBEHHO NaHHBIX, ¢ KOKIOW TaONHIEH CBA3aH HAOOpP MemaoaHHuIX, B KOTOPOM
XpaHHUTCS CUCTEMHAass HHOpMAIHs O CTPYKType TaOIUIBl U ee arpulyTax (cxema TaOIuIbl,
UMl TaOJIUIBI, HTHPOPMAITUS O €€ PaCTOIOKEHIH Ha HOCHUTEIE JaHHBIX, YUCIIO CTOJIOIOB, HX
MMEHa, CBOMCTBA U JIp.).

ba3oBbie TaOIUIIBI pa3aesIOTCS Ha CHCTEMHBIE U TI0JTb30BaTEIBCKUE TAOIHIIHI.

CucremHble TaONMMIBI MpEAHA3HAYCHBI JUJII XPAaHEHHS METaJaHHBIX, Hampumep, 000
Bcex Tabmumax bJl, o000 Bcex cronmOmax TaOMHIl, O TOJHOMOYMSX ITOJh30BaTElICH
BJl. OHm pa3gensioTcs Ha JBE TPynmbl: 0O0sA3aTeNbHBIE CHUCTEMHBIC TaOMUIBI U
nonomHUTENbHBIE. O0s3aTeNbHBIE CUCTEMHBIC TAOMUIIBI CO3JAIOTCS aBTOMATHUECKH TIPH
redeparmn BJl — 6e3 wux CYBJ JIMHTEP paGortarp He cmoxeT. JlOMOTHUTEIBbHBIC
CUCTEMHBIC TaOMUIBI MpeaHA3HAYCHBI IS (QYHKIIMOHATBHOW MOAMECPKKHA CICIH(PUICCKUX
BosMmoskHOCcTer CYBJl JIMHTEP (mamumonanbHBIE KOTUPOBKH, TOJHOTEKCTOBBIA TOWCK
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O6bexTn1 BJ]

u TI.). HeoOXxoguMocTh co31aHMs JONOJTHUTENIBHBIX CHUCTEMHBIX TaONUIl OINpenenseT
anmuHucTparop b/l B 3aBucuMOCTH 0T QyHKIMOHANBHBIX OTpeOHOCTEH monb3oBareneit b/1.
Co3nanue Takux TaOJIHIL BBIMOIHAETCS ¢ HOMOIIbIO COOTBETCTBYIOIUX SQL-CcKpUNTOB.

[Tonp3oBarenbckue TaOMMIBGI cO3maroTcs moib3oBateiaeM bJl. Kakmas momb3oBarenbckast
TabnHIa UMEET 8nadenvbya, T.e. lojib3oBaresis b/, KoTopklil e€ co3man u cxemy, B KOTOPOi OHa
CO3/1aHa.

BpemMeHHble Tabnuubl

Bpemennvie mabnuysl MCTIONB3YIOTCS JUIsI HETIOCTOSIHHOTO (BpeMeHHOro) xpaHeHus B B/l
oOpabareiBaeMbIX JaHHbIX. OHHU TMOIAPA3IEIIAIOTCS Ha TIIOOANTbHBIE M BCIIOMOTATEIbHBIC
BpEMEHHbIE TaOJIUIIBI.

MmobanbHble BpeMeHHble Tabnuubl

I106anbHble  8pemenHble mabauybl WMEIOT TOCTOSIHHO coxpaHsemyio B bBJ[ cxemy
onpeneneHus (10 TexX mop, Moka miodanbHast BpeMEeHHas Ta0uIa, mogo0Ho 6a30BoM, HE OyIeT
yaajneHa ¢ moMmouibio SQL-oneparopa yaaneHust TaOIUIIbI).

JlanHple, Haxomsmpecss B [o0adbHOW BpEeMEHHOW Tabnwile, HE BHIHBI U3 JPYroro
MOJIb30BATENIbCKOTO CceaHca (eciau Jaxke OHTOT CEaHC HWHULMUPOBAH TEM K€ CaMbIM
MOJIb30BATENEM ). 3ampeniaeTcsl yIaasTh IOOATbHYIO BpEMEHHYIO TaOIHILy, MOTU(PUITIPOBATH
€€ CXeMmy OIpENEEHUs, U3MEHITh WM YHOAJATh CBSI3AHHBIE C HEW TPUITEPHI, €CIU OHA
UCTIONB3YETCs XOTSI ObI B OTHOM CEaHCe.

I[J'IH m100aJbHOM BpeMCHHOﬁ Ta6J'II/II_ILI BO3MOXHO CO3JaHHC IICPBUYHBIX W YHHKAJIbHBIX
KJ'IIO‘ICIZ, OOBIYHBIX U COCTaBHBIX HHACKCOB, 4 TAKXKC BHCIIHUX KJ'IIO‘ICI‘/'I, CCBhIIAOMINXCA Ha
Apyrue Ta6J'II/II_[bI. BHaemnue cepliku Ha I‘J'IO68.J'IBHYI-O BPEMCHHYIO Ta6n1/1uy CcOo31aBaTb HCJIb34.

BcnomMmoraTtenbHble BpeéMeéHHbIe Tabnuubl

Bcnomoeamenvuvie epemennvie madnuysl co3garorcs, mo HeoOxomumocTH, camoir CYBJ]
C Leapl0 onTUMM3auuu BeinosHeHUs SQL-3anpocoB. OHM HCHONB3YIOTCSA Ui 3allldCU
MIPOMEXYTOYHBIX PE3yJbTAaTOB MM B KauecTBe paboyero mpocTpaHCTBa. SIBHOE oOparieHue
[I0JIb30BAaTENEH K HUM 3aIpEILEHO.

I[aHHBIe BO BCIIOMOT'aTCJIbHBIX BPCMCHHBIX Ta6J'II/ILIaX HC COXpaHAKTCA B BI[ Onn
ABTOMAaTHU4YCCKH OYHIIAIOTCA B KOHIIC CCaHCa pa6OTLI IIOJIB30BaTCIA C BI[

Tabnuubl «B naMATUY

Tabnuya «6 namsmuy (in-memory TadbiIuIa) — 3TO TAOIHIIA, JTAaHHBIE U METaIaHHBIE KOTOPOI
MOJTHOCTBIO XpaHsATcs B omeparuBHoi mnamsatu sapa CYB/] JIMHTEP B teduenue Bcero
ceaHca paboThI ¢ 3TOM TaONIUIeH U HE CHHXPOHU3UPYIOTCS aBTOMATHUYECKH C €€ JJAHHBIMH U
MeTaJIaHHBIMH, XPAHIIIUMHUCS B (paiiiax Ha JAHCKE.

Vcrnionb3oBaHue TaOIUIl «B MAMATH» TO3BOJIAET ynydmnTh ObicTponeiictBue CYB/I kak npu
BBINOJIHEHUM ONepaliii MAaHUITYIMPOBaHUA TaHHBIMU (J100aBlieHHe, OOHOBIICHHE, yAaJICHHE,
ObIcTpas 3arpy3ka JaHHbIX), Tak 1 oT4acTu npu oopadotke SELECT-3anpocoB. Cpenctsamu
ynyuienus osictpoaeiictBus CYB/] npu ncnonab30BaHuM TaOMUI] «B MTAMSITH SBISIOTCA:

* OJIOKMpPOBKA DIIEMEHTOB CHUCTEMHBIX ouepenec u crpanunl B myie siapa CYBI, dro
YMEHbILIAeT HaKJIaJHble pacXobl Ha MOUCK AJIEMEHTOB B OYEpEeAsX U Iyje U MOBTOPHOE
CUMTBIBAHUE UX C JHCKA;
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Oo0bexTn1 BJ]

¢ OTKa3 OT XypHaJIU3allun OOJIBIIIMHCTBA M3MEHEHUI Ta6J'II/II_[ «B [MaMATW» TIPU BBIIIOJIHCHUN
Haag HUMU onepam/n?l MaHUITYJIMPOBAHUA NAHHBIMU.

DT0 03HAYaeT, 4TO OOBIUHBIN TPAH3AKIIMOHHBIN MEXaHU3M 00pa0OTKH JAHHBIX Ha TAOIHUIIBI «B
namsTU» He pacrpocrtpansercs, T.e. koman sl COMMIT u ROLLBACK st 3Tux Tabnui He
MPUMEHSIOTCSI, BMECTO HUX JUIS TIOATBEPKACHUS BHECEHHBIX M3MEHEHUH CIIeyeT BHIMOIHATh
onepauuto SAVE, a st ormenst onepanuio RESTORE. Onnaxo, ecinu npu pabote ¢ Tabnuieit
«B MaMATH» MPOUCXOIUT OMIMOKA, JIeNatoliasi HEBO3MOXKHBIM €€ MOCIIeAYIOIIee COXpaHeHuE,
To BeIMoNHseTcsa HesiBHasA onepauuss RESTORE u Bblgaercss cooTBETCTBYIONIEE COOOIICHNE
Ha koHcoub sapa CYB/I u B daiin nporokonuposanus padotsl sapa CYBJl 1inter. out.

Jis Tabnui «B MamsATH» CYIIECTBYIOT TPU CTaHJAPTHBIE MPOLEAYPHI, KOTOPBIE BBITOIHSIET
Haa Humu CYBJ] JIMHTEP — aktuBu3anusi, coxpaHeHue u cOpoc, u Ba ¢uiara COCTOSHUS —
aKTHBHU3MPOBAHA JIM TaOIMIA B TEKYIIIMI MOMEHT U ObUIA JIM OHA COXpAaHEHa Ha JUCKE.

UroObl HauaTh paboTy ¢ TaONHIIAMU «B TMAMSTH» HEOOXOIUMO HE 3a0BITh BBIIOJHUTEH PST
HAaCTpOEK:

1) mo nauana pabotel ckoHpurypuposats b/l ¢ momomibo yrunutsl gendb (10 3amycka sapa
Ha bJ]):
* 33JaTb pa3Mep o4depenu I TaOIUL] «B ITAMSITH» (KOMaHL[a Buga SET IN-MEMORY
TABLES 50;);

* 3a7aTh KOJIMYECTBO CTOIOIIOB y TAOIUL] «B IIAMSITH (KOMaHI[a Bujga SET IN-MEMORY
COLUMNS 250;);

* 3a/1aTh KOJMYECTBO (ailioB (komanna Buna SET IN-MEMORY FILES 50;);

2) 3amyck sapa IIPOU3BOIUTH c KJIIOYOM / INMEMPOOL (k04 BHJA
/INMEMPOOL=100000, rme 3Ha4eHUE 3aaeTcs B cTpanunax no 4 Koaur).

Jlns Toro 4ToOBI BBIMOJIHWTH JIFOOOE OOpalleHHe K TaOnuIe «B MaMATH», HEOOXOIMMO
e€ cHayala aKTUBU3MPOBATh — 3arpy3uTh C JuCKa B omnepatuBHyro namsath CYBJl u
3a0JI0KHPOBaTh TaM. ECliM akTHBU3aIUS 10 KAKOW-TO MPUYMHE HE YIAeTCs, TO JalibHEHIIas
paboTa ¢ Takoi TaOIHIIeH «B MaMSITH» JTUOO 3aMpeIiaeTcs, JU00 BBIIOIHICTCS Kak ¢ OOBIYHOM
0a30BOM TAOIUIIEN.

Tabnuiia «B mamMsTH» MOXET ObITh cOXpaHeHa Ha Auck. Ecnu Tabnuma «B mamsTu» Oblia
COXpaHEeHa Ha JHCKe, TO Y Hee CYLIECTBYIOT (ailiibl, U MpU €€ aKTUBU3AIMH B MYJ CTPAHUIL
sanpa CYBJl cuutbiBaeTcs UMEHHO coep)umoe 3Tux (aitnoB. CoxpaHEHBI JTOKHBI OBITh
o0si3aTenbHO Bce (paiinbl TaOnmuiel, a He yacTh uX. Ecnm Ttabnuia «B maMsaTu» He Oblia
coxpaneHa Ha gaucke, To g CYBJl ee ¢aiinbl He CymIECTBYIOT Ha JUCKE — SIBISIOTCS
(UKTUBHBIMH, KaK (ailiibl BDeMEHHBIX TaOIuLI.

Jns aBTOMarnyecko 3arpy3kd M COXPAHEHUs JIAHHBIX TAa0IUI «B MAMATH» MOXKHO
BOCHOJIL30BAThC onmuaMu AUTOLOAD u AUTOSAVE Ut TaOJIHIL «B ITAMSITID).

Jus Tabmui, «B maMATH» €CTh OrpaHUYeHUs (YHKIHMOHAJIBHOCTH, HAlpHMEp, HEJb3s
HCIIOJIB30BaTh CCHIJIOYHYIO LEIOCTHOCTh U TPUITEPHI.

NpencraBneHus

Ilpeocmasnenue (VIEW) — sT0 BUpTyanbHas, T.e. He cymiectBytomas B bJl Tabnuma,
KOTOpasi CChUIaeTCs Ha JJaHHBIE, (PaKTUUECKHU XPAHAILIUECS B OHOM UM HECKOJIBKMX 0a30BbIX
tabnmuuax. C touku 3penuss CYB/] npencrasnenuem siBisiercst xpanumbiii SELECT-3anpoc
(c morukol coelMHEHUs BXOIALIMX B HEro 0a30BbIX TAaOMUI U (QUIBTPALMU JaHHBIX), U3
PE3YIBTUPYIONIECH BHIOOPKH KOTOPOTO MOXXHO BBIOMpaTh JaHHBIE, KaK €CiIu Obl 3TO ObLTa
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0a3oBas Ta6J'II/II_Ia. Hcxonapivu Ta6JII/II_IaMI/I NIpEaACTAaBJICHUA MOT'YT OBITh HE TOJILKO 0a30BBIC
Ta6J'II/II_ILI, HO 1 Jpyruc npcaAcCTaBJICHU.

[IpencraBienuss MOTyT ObITh OOHOBISIEMBIMU (BBIOOpKA JAHHBIX BBIMOJIHSAETCS U3 OJHOTO
oobekta BbJ]) u HeoOHOBIsieMbIMU (BBIOOpKA JAHHBIX BBIINOJIHSAETCS OAHOBPEMEHHO U3
HECKOJIbKUX JIOTHYECKU CBSI3aHHBIX 00beKTOB b/l).

HpI/I pa60Te ¢ OOHOBIIIEMBIM OpEaACTaBICHUEM NOIMYCTUMBI TC€ KC OICpalnun O6pa6OTKI/I
JAaHHBIX, YTO U IIPpU paGOTC ¢ 0a30BBIMH Ta6J'II/II_IaMI/II q)OpMI/IpOBaHI/IC IMOUCKOBBIX 34aIIpOCOB,
BCTaBKa, yIaJICHUC, MO,[[I/I(bI/IKaI_[I/ISI JaHHBIX.

[Tpu pabote ¢ HeOOHOBIISIEMBIM MPEACTABIEHUEM JIOITYCTUMBI TOJIBKO MOMCKOBBIE 3aIIPOCHI.

I[J'DI IMOBBIIICHUA CKOPOCTHU 06pa60T1<1/1 IOUCKOBBLIX 3aIIPOCOB MOKCT ITPUMCHSATBHCS MCXaHU3M
MaTCpUuaIn30BaHHBIX HpeﬂCTaBHeHHﬁ.

Marepuanu3zanusi 03Ha4aeT, YTO MPHU CO3IaHUU MaTepuain3oBaHHoro npenacrapieHus CYB/]
co3iaeT BpeMeHHyto Tabmuity, 3anonuss e€ nanabiMu SELECT-3anpoca, XxpaHsierocs B Teine
OTpe/ieICHUs! IPEICTaBICHUSL.

s nopmepkaHusl aKTyalbHOCTH JaHHBIX MaTepuanu3oBaHHoro mnpexacrasieHus CYB]]
aBTOMaTMUYECKU OTCIICKHMBACT KaX/J10€ H3MEHEHHE JaHHBIX B HCXOAHBIX TaOmuUIax,
3aICUCTBOBAHHBIX B IMPEIACTABICHUU, U IIPU HAIMYUU HU3MEHEHUN BBICTABISCT IIPU3HAK
«IIpEJCTaBICHNE, HYKAatoleecs: B 0OHOBIEHUH 3aBUCUMOCTEI». B 3TOM ciyyae oOHOBIeHHE
MaTepHUaIM30BaHHOIO MIPECTaBICHUS OyIET BBIOIHEHO ITPH OYEePETHOM OOpaIEHUH K HEMY.

SELECT-3anpocsl K MaTepHaIM30BaHHBIM TIPEJCTABICHUSIM 00padaThIBAIOTCA C TOH XKe
CKOpPOCTBIO, UYTO U 3aMPOCHI K peanbHbIM Tabnumam b/I.

Marepuann3oBaHHbIC TPEACTABICHUS PEKOMEHIYeTCsS MPUMEHSTh IPU HUCTOIH30BAHUH
cnoxHbix SELECT-3anpocoB (B wactHoctu, SELECT ¢ DISTINCT, UNION, GROUP BY
u HAVING) k rtabmumam (BeIOOpKam) OOJBIIOTO 0O0beMa B Ciydae, €CIH ITH TaOIUIIbI
OOHOBIISIIOTCS CPABHUTEILHO PEIKO.

Bce omepanuu, cBsi3aHHbIE C U3MEHEHHEM JaHHBIX B OOBIYHOM (HE MaTepUaTM30BAHHOM)
MPEJICTaBICHUH, B  JIEHCTBUTEIBHOCTH  3aTParuBalOT  HUCXOJHBbIE TaOIMIBI  3TOTO
MIPEJICTaBICHHUS.

IIpumenenue npeacTaBieHnii 00yCIOBIEHO CIEIYIOIUMHU UX CBONCTBAMMU:

* TpEACTABICHUSA OOCCIICYMBAIOT JIOMOJHHUTEIBHBIM YPOBEHb 3aIlUThl  HH()OPMALINH,
OrpaHMYMUBAs JTOCTYIl K MHPEAOIPEICICHHBIM MHO)XXECTBAM CTPOK M CTOJIOIIOB MCXOIHOMU
tabmuiel. Hampumep, mpeicTaBIeHHE MOXHO COCTAaBUTh TaKUM O0pa3oM, YTOOBI
HEKOTOpPBIC CTOJIOIBI UCXOMHOW 0a30BOM TaOMMILI cO crnenuduyeckol nHGopMmalein He
BKJIIOYAJIMCH B ONPEICIICHUE MPEICTABICHHUS;

* TpEACTAaBICHUS TO3BONSIOT CKpBITh CTpykTypy bJI. Hampumep, enuHCTBeHHOE
MPEICTAaBICHUE MOXET CIYXUTh Ui TIOCTPOCHHUS COCOUHEHHs, KOTOPOE€ SBISIETCS
oTOOpakeHHEM B3aMMOCBS3aHHBIX CTOJIOLIOB WJIM CTPOK M3 HECKONbKHX Tabmuil. Takoe
MIPEICTaBICHUE CKPBIBAET TOT (aKT, YTO ITH JAHHBIC HA CAMOM JIeJie IPUHAJICKAT Pa3HbIM
TaOJIHIaM;

* MPEACTABICHUS IOMOTalOT YIPOCTUTh cocTaBieHne SQL-3ampocos. Hampumep, ¢
MMOMOIIbI0 NPCACTABJICHUA MMOJIB30BATCIIb MOKET BI)I6I/IpaTI> I/IH(l)OpMaIII/IIO N3 HECKOJIbKHX
TaOJIHII, HE 3Hasl, KaK OCYIIECTBISTh CJIOKHBIN KOPPEIHUPOBAHHBIN 3a1poC;

* C IOMOINBIO TMPEJCTABICHUS MOXXHO TMEPEUMEHOBATh CTOJOIBI, HE 3aTparduBas CaMuX
Ta0MHII, Ha KOTOPBIX 0a3upyeTcs MpeACTaBICHHE;
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¢ C IOMOUIBIO MAaTCpUAIIN30BaHHBIX Hpe,[[CTaBJ'IeHI/Iﬁ MOXHO CYHICCTBCHHO IOBBICUTH
CKOPOCTH BBIITOJIHCHHA TTOHUCKOBBIX 3allpOCOB M3 B3aUMOCBA3dHHBIX Ta6.III/II_[ OOJIBIIIOTO
o0beMa CoO CIIOKHBIMU YCII0BUSAMU BLI60pKI/I.

NMocnegooBaTenbHOCTU

JLyist aBTOMaTHYeCKOM reHepaIuy Mo CIIe0BaTEIbHBIX 3HAYCHHI 3aTaHHOTO TUTIA, YHUKATBHBIX
B mpenenax Bced bBJl (a He omHONM TaOMMIBI), HMCTIOIB3YIOTCA NOCIE008AMENbHOCHU.
CreHepupoBaHHBIC C TIOMOIIBIO ITOCIIEOBATEIPHOCTH 3HAYCHUS MOTYT IPHCBAMBATHCS
moJisiM  JIo0aBsieMOl B TaONMuIly CTPOKH. lcmonb3oBaHHWE MOCIESIOBATEIBHOCTEH IS
TeHepalliy yHHUKIBHBIX 3HAUEHWUH YCTpaHSET odYepelb, KOTopas BO3HHKala Obl B
MHOTOIIOJIB30BATEIIBCKOM Cpejie IPH FeHepaIlii 3HAYCHUH MPOTPaAaMMHBIMU CPEIICTBAMH.

Hanpumep, mnpennosnoxkuMm, 4TO ABO€ noibp3oBareneil b/l OnHOBpEMEHHO BCTaBIISIIOT
3amUcH O HOBBIX coTpyaHukax B Ttabmuny "KAJIPBI". bnaromaps wucnosib30BaHUIO
HOCJIEA0BATEIbHOCTH Ul I€HEpallMid YHUKAJIbHBIX HOMEPOB COTPYAHUKOB IJIsi CTOIOLA
"TABEJIbHbII HOMEP" HMKTO M3 HHX He OyleT OXWJaTh 3aBEPUICHHS OIEPALUH
Jpyroro, 4roObl BBECTH O4YeperHOM CBOOOAHBIM HOMep coTpynHuka. IlocienoBarensHOCTh
aBTOMAaTUYECKU F'€HEPUPYET IPABUIIBHOE 3HAUEHUE NI KaXKJIOTO U3 I10JIb30BaTEIICH.

I[TocnenoBarenpbHOCTE MOXKET OBITH O00med Wik Ju4YHOH. Kakaelii moiab30Bareib
MOXKET CO31IaTh JUYHYIO nociedogamenvHocms. Anmunuctparopsl bJl cozmaror obwue
nocieoosamenvrocmu. J{ns paboTel ¢ mociieqoBareabHOCTIMH B B/ 1omkHa OBITH CUCTEMHAs
Tabnuma $$S$SEQ, M Co3MaHusi KOTOPOH TOJDKEH ObITh BhITIoIHEH SQL-ckpunt systab.sql,
pacroniokeHHbIN B onkaraore \dict ycranoBounoro karaynora CYBJl JINMHTEP.

CUHOHUMBI

CunoHum — 3TO JOTIOIHUTENBHOE UM 0230BOM TaOIUIIBI WK TIpeacTaBieHnss. CHHOHUM — 3TO
He 00bekT B/, OH siBrsieTCs MPsAMOi CCHUTKON Ha 0OBEKT (T.€. GU3UYECKU HE CO3AETCs eIle
OJlHa TaONIMIIa WK TIPEJCTaBICHUE).

CUHOHUMBI UCTIOIB3YIOTCS JUISl CIEAYIOIIUX TEeH:

¢ MACKHUPOBKH HCﬁCTBHTeHLHOFO HUMCHHU U CXCMBI O6’beKTa;
* obecriedeHus 00IIETo JOCTYIa K OOBEKTY;

» ynpomieHus: coznanus SQL-3anpocoB mis monb3oBatenei bJl (Hanmpumep, AIMHHOE UM
tabnuipl B SQL-3anpoce 3ameHseTcst €€ KOPOTKUM CHHOHUMOM ).

CuHOHUM MOXeT OBbITh O0mUM WM JuYHBIM. Kaxapiii momp3oBarens bJ] MoxeT co3narh
JUYHBIA CHHOHMM. AJMuHHCTparopsl b/ co3paroT o0mire CHHOHUMBI.

UHpeKkebl

Hnoexc — 710 cnienmanbHas HAJACTPOWKa HaJl TaOMUIEH, MpeIHa3HauYeHHAS JJIS TTOBBIIICHHMS
CKOPOCTH 00pabOTKU TTOMCKOBBIX 3alPOCOB, CBSI3aHHBIX C 3TOW Tabnuiei. Muaaekc (ecnu oH
CYIIECTBYET) BCET/IA SABJISICTCS YaCThIO TAOJHIIEL.

Hampumep, 3anpoc

SELECT * FROM "KAIPH" WHERE "TABEJIbHHV HOMEP" = 101;

6yzer paborath GeicTpee, eci o cronbiy "TABEJIBHBI HOMEP" mocTponts HHIAEKC.
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[Tpu o6padotke mouckoBoro 3anpoca CYB/l JIMHTEP moxeT ucnonb3oBaTh WHIACKCHI JUIS
3¢ peKTUBHOTO MoMcKa JaHHbIX. B HekoTopeix cinyyasx CYB/] mo coOcTBeHHOI MHUITMATHBE
CO3J1aeT UHJIEKCHI JJIs1 YCKOPEHUs1 00paboTKu 3anpoca (IMyHKT « BpeMeHHbIe MHIIEKCBD»).

I/IHIIGKCBI HanOoJIee TOJIE3HBI JJIs1 IIOUCKa 3HAYCHUI B CJICAYIOMUX CIIydasax:

* TI0 YCIIOBHSM =, >, <, >=, <=;
» momnaaanue B nuana3on (BETWEEN);
* monaaanue B cnucok (IN);

* nouck Ha coorBercTBue madnony (LIKE) ecnu mepBblii cumBON 11a0J0HA HE SBISETCS
METaCHUMBOJIOM.

Kak mpaBuio, nHAEKCHI Oecrone3Hsl s noucka no yciaosuro <> unu LIKE, ecnu nepssiit
CHMBOJI I1a0JIOHA SBJISIETCS] METACHMBOJIOM.

Co3znmaHHbIN MHACKC aBTOMAaTH4eCKH noaaepkuBaetcs u ucnonb3yercs CYBJl JINMHTEP.

HU3menenns B JaHHBIX Ta6J'II/II_IBI (TaKI/Ie, Kak I[O68,BJ'ICHI/IG HOBLBIX CTPOK, OOHOBJIEHUE HIIU
YAAJICHUEC CTpOK) ABTOMATUYCCKHU OTPaXXar0TCs BO BCEX COOTBETCTBYIOIHUX MHACKCAX.

E Ipumeuanne
He mpowusBoasTcs uameHeHus: B uHAekcax Ha cuctemuble Tabmumbl $$SSYSRL u $SSATTRI,
KacaroIiecs: BCIIOMOTaTeIbHbIX BPEMEHHBIX Ta0JIHIl K UX CTOJIOIOB.

Wuaexcsl JIornuecku U GU3NIECKH HE3aBUCUMBI OT JaHHBIX. FIX MOXKHO yIaJISTh U CO3/1aBaTh
B JTI000M MOMEHT, HE OKa3bIBasl BIMSHUS HA JaHHBIC B TaONHIIe WM Apyrue uHaekcwl. [locie
VIAJICHUS MHJEKCA BCE KIMEHTCKHE MPHIIOKEHHS OyayT (YHKIIMOHHUPOBATH IMO-TIPEKHEMY,
OJTHAKO JOCTYT K paHee WHIACKCHPOBAHHBIM JAHHBIM MOXET OBITh 3aMEJJICH. DTO MPABUIIO
HE OTHOCHUTCS K aBToMaruuecku cosmaBaeMbiM camoii CYBJI JIMHTEP wunnexkcam s
MO/JICPKKU MEPBUYHBIX, YHUKATIbHBIX U BHEITHUX KITFOUCH. YIaJ€HUE TAKNX HHAECKCOB JIEJIAeT
HEBO3MOXXHBIM JJO0ABJICHHE U YIaJICHHUE 3aiceld TaOIHIIbL.

WHpekcel MOTYT OBITH CO3JJaHBI 11O OTHOMY MJIM HECKOJIKAM CTOJIOIaM TaOIUIIB, a TAKXKE 110
OT/ICTBHBIM cJI0BaM (WiH (hpa3am) TEKCTOBBIX JOKYMEHTOB.

Hns tex Bepeuit OC, KoTOphIe HE MOAJIEPKUBAIOT PaboTy ¢ (aitlamu pazmepom OoJbIle 2
["Gaiit, ”HIEKCH MOYKHO pa3MeIIaTh B HECKOJIbKUX WHICKCHBIX (haiinax.

NMpocTble MHOEKCHI

WNupeke, co3qaHHbIi 0 OMHOMY CTOJOLY TaONuUIbl, BIsETCA npocmuim (OZHOCTOIOIOBBIM)
uHaexkcoM. Hekoropsie npocteie nHAekchl ctpositess CYB/l apromarndecku, Hanpumep, eciiu
cronberl ompeneneH Kak nepBuuHbIM kimrod (Primary key) wnm BHemnuit ximrou (Foreign
key). Jlpyrue MHIEKCHI JOJDKHBI CO3AaBaThcs Moib3oBarenaeM b/l BpyuHYI0 C MOMOIIBIO
cooTBeTcTBYIOIIUX SQL-0mepaTopos.

CocTtaBHble MHOEKCbI

WNHpekc, cO34aHHBIA IO HECKOJBKMM CTONONAM  TaOIMLbI, SBISAETCA  COCMAGHbIM
(MHOTOCTOJIOIIOBBIM ) HHAEKCOM.

CTon01BbI B COCTAaBHOM MHJIEKCE MOTYT 3a1aBaThCsl B IIPOM3BOJILHOM TIOPSIKE, H HE 00SI3aHbBI
OBITH COCEIHUMU B TaOIHILIE.
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CocraBHbBIE MHAEKCHI MOTYT YCKOPUTH IIOUCK AAHHBIX, ecin ycinoBue WHERE B SELECT-
3ampoce OTHOCHTCA KO BCEM MJIM K BEIYLIUM CTOJOIAM COCTABHOTO MHJEKCA, MO3TOMY
npu BbIOOpe TMOpsAKa CTOJAOLOB NpU CO3JAHMM COCTaBHOTO MHJEKCAa HEOOXO0IUMO
[IPOaHAIU3UPOBATh HAaNOOJIEe YaCTO CIOIb3YyEeMble TOUCKOBBIE 3anpochkl. J[st adpdexkruBHOrO
UCIIOJIb30BaHMsI COCTAaBHOTO MHJIEKCA 4Yallle HCHOJb3yeMble M Haubojee CeleKTUBHbIE
CTOJIOLIBI IOJDKHBI UATH NEPBBIMU.

q)YH KUuMOHalibHble NHOEKCbI

WNHneke, co3maBaemblii 1o HaOOpy pe3ynbraroB HekoTOpod SQL-GyHKIMH, Ha3bIBaeTCS
@yukyuonanbHuim UHACKCOM. T.e. QyHKUIMOHANBHBIN MHAEKC CTpOUTCS He Ha Oa3e Habopa
3HAYeHUU HEKOero CcToi0I1a/cTonoIoB, a Ha 0a3e Habopa 3HaYeHUN (YHKIHUU OT YKa3aHHBIX
ctonbuoB. Kak mpaBuio, (QpyHKIMOHANBHBIM WHAEKC IOJDKEH CO3[aBaThbCsl U 3HAYCHUN
byHKIMKM, HanOoliee YacTO HCIONB3YeMbIX B OMNepanuax cpaBHeHHs. Hampumep, npu
CpPaBHEHHUU CTPOKOBBIX JaHHBIX 0€3 ydera perucTpa CHMBOJIOB 4YacTO HCHOIb3YyeTCs
cbyHKuI/I;I UPPER. Co3nmaHue Q)yHKuHOHanLHoro HHJIEKCA C (1)YHKI_II/IGI71 UPPER ymy4miaet
3(h(HEKTUBHOCTh TAKMX CPAaBHCHUI.

E Hpumeuanne
B Texymeii Bepcun CYB/] JIMHTEP nonnep:xuBaercs co3nanue GyHKIMOHATIBHBIX UHJIEKCOB
TONBKO Ut pyHKIMH UPPER 1 LOWER B OZHOCTOJIOLIOBOM BapHaHTE.

BpemMeHHble MHAEKCbI

Bpemennvie umnoexcor moryt cosmaBatbesi camoir CYBJ[ JIMHTEP mnpu o06pabotke
MHOTOIICPEMEHHBIX TPEIUKATOB (T.€. TAKUX, B KOTOPBIX €CTh OOpAIleHUs K CTOJIOIAM JIBYX
u Oosiee Tabmui). PenieHne o co3maHuy BpEMEHHOTO MHJICKCA OCYIICCTBISETCS Ha OCHOBE
aHaJIM3a MIOMCKOBOTO 3ampoca.

Hampumep, npu 06paboTke 3anpoca Buaa

SELECT ... FROM A, B WHERE ... AND A.X=B.Y AND ...
st npenukara A.X=B.Y nposepsiercs:

* HaJIU4ue MHJCKCOB Ha cTonOnel A. X u B.Y;
* YHCJIO 3aMKCEi B KAXKIOM M3 3TUX TAOJIMIL;

* YHCIIO 3allMCell B KaXXIOM H3 3TUX Ta6J'II/ILI, YAOBJICTBOPAIOIINX YIKE IMPOBCPCHHBIM
YCJIOBUSAM.

B pesynbrate MOXKET OBITh PUHSITO PEIICHHE MOCTPOUTH BPEMEHHBIN MHICKC HA MHOXKECTBO
3HaueHuid cronbma A.X (B.Y), cooTBeTcTByIommx oToOpaHHbIM 3amucsaM Tadmuibl X (Y).
AJIBTEpHATUBHBIC PEUICHHUS — UCIIOIB30BaTh CYNIECTBYIOIINN HHICKC (€CJIM OH €CTh), JINOO
KaKy[-TO TaOJIHMIly CKAHUPOBATh TIOJTHOCTHIO (0OBIYHO B CITydae €e MaJloro pa3Mepa).

BpeMenHbIl HHIEKC SABISETCS OMHOCTONOOBEIM. OH co3naércs B paboueM daiine (1.31) u

ABTOMAaTHUYECKH YAAISETCSI IO OKOHYaHUU 00pabOTKHU 3arpoca, It BBITOTHEHUSI KOTOPOTO OH
OBLIT TIOCTPOECH.

BHYTpeHHsAA CTPYKTypa MHOEKCOB

CYB JIMHTEP ucnonp3yet njst uHAEKCOB B*-nepeBbs, cOamaHCHPOBaHHBIC TAKUM 00pa3oM,
9TOOBI BpEeMs JOCTyIa K JI000H 3amucu ObUTO OIMHAKOBBIM. BepxHue 010ku (O6710KH BETBEH )
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B*-nepeBa nHaekca copepikaTr AaHHbIE MHJEKCA, yKa3bIBarollue Ha ONOKM MHIEKca Ooee
HU3KOTO YpOBHs. biioku uHaekca Husmero ypoBHs (OJIOKM JIMCTHEB) COAEPIKAT KaxKa0e
MHACKCUPOBAHHOE 3HAa4Y€HHE AAHHBIX U cooTBeTcTBYyromi ROWID (cuctemHbIl HOMED
3aIliCH), UCTIONB3YEMBIH Il HAXOXAECHUS 3alKCH; OJIOKHM JIMCTHEB CBA3AaHbI B JBYCBSI3HBIN
CHUCOK. MHIEKChl MO CTONOLaM, COAEpKAIlMM CHMBOJIbHBIE JaHHbIC, Oa3HpylOTCs Ha
JIBOMYHBIX 3HAUEHHSIX CUMBOJIOB B Habope cuMBooB b/I.

sl yHMKaJIBHOTO HMHJIEKCAa Ha KaK[J0€ 3Haue€HHE JaHHBIX cymectByeT ogquH ROWID.
[ns neyHukanpHOoro wuszaekca ROWID BxkiroueH B kimrou. HeyHuKanbpHblE MHAEKCHI
oTcopTupoBaHsbl o kitody U 1o ROWID. 3HaueHus kirouei, COCTOSIIUE TOIBKO U3 IYCTHIX
3HAYEHUH, HE NHJEKCUPYIOTCS. [l YHUKAIbHOIO HHEKCA JBE CTPOKU HE MOT'YT COCTOSITh U3
OJIHUX ITYCTBIX 3HAYEHUHN.

CrpyxkTypa B*-nepeBa umeer cienyromye mpeuMymnecTna:

* Bce OJIOKHM JIUCTHEB B JIEpPEBE UMEIOT OJMHAKOBYIO TIIyOMHY, TaK YTO M3BJIEYCHHE JFOOOM
3aIMCH U3 JF000ro MecTa HHJIeKca TpedyeT MPUOIN3UTEIFHO OJJHHAKOBOTO BPEMEHH;

* B*-nmepeBbs HHIEKCOB aBTOMATUYECKU OATaHCUPYIOTCS;
» Bce Oioku B B*-nepeBe B cpeaHem 3amosiHeHb! Ha 3/4;

* B*-nepeBbsi 00ecneunmBalOT BBICOKYIO CKOPOCTb M3BJICUEHHSI JAHHBIX JI HIMPOKOrO
CIIEKTpa 3alpOCOB, BKIIFOYAs IOMCK IO TOYHOMY COBIIAJICHUIO U MO JUANa30Hy 3HAYCHUI;

* BCTaBKH, OOHOBJICHUS U yaayieHUs d()(EKTUBHBI M MOICPKUBAIOT MOPSAIOK KITFOUSH JIst
OBICTPOTO M3BJICUCHHUS;

¢ MPOU3BOAUTCIIBHOCTDb B*-,Z[CpeBBeB HC IMaJacT ¢ pOCTOM pa3Mepa Ta6J'II/II_I.

Ppa3oBble NHAEKCDI

BbICTpBI IOMCK TEKCTOBBIX JOKYMEHTOB B b/l BO3MOXEH TOIBKO € IIOMOLIBIO
WHJEKCUPOBaHUSA BXOIAIIMX B JOKyMEHT cioB. Ilepen umHaexkcanued TEKCThI JOJKHBI
ObITh TpeoOpa3oBaHbl K CTAaHJAPTHOMY HPEACTABICHUIO, MCKIIOYAIONIEMY 3JIEMEHTHI
dbopmaTupoBaHus.

[TockonbKy B KayecTBE JOKYMEHTOB MOTYT HCIIOJIb30BaThCsl JIOKYMEHTHI Ppa3HbIX
¢dopmaro (TXT, DOC, RTF, PDF, HTML), to CYB]/] JIMHTEP wucnons3yer HabOp
cnenuanu3upoBaHubeiX Quavbmpos. Ounstpom B CYBJl JIMHTEP saBnsercss xoMmoHEHT
sapa CYB]] (muHamudeckast OMOIMOTEKa — Ui BHEIIHUX (WIBTPOB; MOIYJIh sSIpa — IS
BCTPOEHHBIX (PUIIBTPOB), KOTOPBHIM H3BIEKAET U3 JIOKYMEHTa €ro TEKCTOBOE COAEPKUMOE
(B BHIE MOTOKa CJIOB) W CBOMCTBa (aBTop, pa3mep, nara cosmanus). Ha Bxox ¢uibTpy
MOJAETCSl MCXOJIHBIM JOKYMEHT, Ha BBIXOJI€ BO3BpAIACTCA «YUCTBIN» TEKCT (0€3 BCIKUX
anemMeHToB (hopmarupoBanus). Cxema paboThl GuiabTpa Ha mpuMepe gokymeHToB WinWord
npuBeeHa Ha pucyHke 5. Hyxxubie GpuinbsTpsl ycranaBiuBatorcs npu Hactpoiike CYB/I mmu
HETMOCPEACTBEHHO nob3oBaTeneM b/l ¢ momomisio ciennanbabix SQL-omepaTopos.

Hannsie B popmare WinWORD

Y
Y

WinWORD-duisTp Texct WinWORD-mokymeHnTa

Pucynox 5. Cxema dunsrparun WinWord-noxkymentos B CYB]] JIMHTEP

CYB/J JIMHTEP wumeer HaOOp BCTpOEHHBIX (HUIBTPOB I HEKOTOPHIX HamOosee
pacrpocTpaHeHHBIX (OpMaTOB JOKyMEeHTOB, a uMeHHO: ASCII (B ToM umcie, B KOAUPOBKE
ANSI, KOI8-R), HTML/XML (B xone ASCII), UNICODE, HTML/XML (B kone UNICODE),
RTF, PDF, XLS, XLSX, PPT, PPTX, DOC, DOCX, Open Office, PS.
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Tem He MeHee, HE BCe OHM O0S3aTECIbHO JOKHBI MCIIOJIB30BATHCSI. ITO MOTCHIUAIBHO
BO3MOXHBINM Habop. UToObl (UIBTP cTanm MOCTYNHBIM AJis HMpUMEHEHUus, uHpopmanus o
HeM JoJbKHa ObITh moMmereHa B B/ cmemmanbabiM SQL-3ampocom. Ilpu HeobxomumocTu
nonbs3oBarenu bl MoryT pa3pabarbiBaTh COOCTBEHHBIE (PUIIBTPHI AJISi CBOMX CHEIU(PUICCKUX
dbopMaToB JaHHBIX U BKJIIOUaTh X B coctaB CYB/I. [l nogaep kku NOJTHOTEKCTOBOTO MOMCKA
JOJKHBI OBITH BBIMONHEHBI SQL-ckpuntel search.sqgl nudefault.sql.

Just nanabix tTama EXTFILE (BHemnwmii daiin) CYB/] MoxeT aBroMaTH4ecKu MoaoOpaTh
HYXXHBIH (UIBTP B 3aBUCUMOCTH OT pacIIupeHus Qaiina.

Bce nouckoBble CUCTEMBI POM3BOIAT MOUCK C MIOMOILBIO 3apaHee MOCTPOEHHOIO MHAEKCA,
MO3TOMY CJIOBa JIOKYMEHTOB, YYacTBYIOIIMX B TIOWCKE, JOJDKHBI OBITh MPEIBAPUTEIHHO
BHECEHBI B MHJICKC. /{151 MHACKCUPOBAHMS UCTIOIB3YIOTCS CIEAYIOIINE METO/bI:

* OOBIYHOE WHACKCUPOBAHME: COMEp)KAHHE TIOJsA 3aHOCUTCA B HHJIEKC IeaukoMm. U3
CIIOBOCOYETaHHS «0a3a JMaHHBIX» (GOPMHUPYETCS OIHO HHJIEKCHOE 3HadeHHe — «0aza
JIaHHBIX». B 3TOM cilywae I MpaBWIBHOIO IOWCKAa HYXKHO BBOJUTH BCE CJIOBA B
COOTBETCTBYIOILIEM IMOPSAKE U C COOTBETCTBYrOMMU pasaenurensiMu. IIpenukarsr LIKE
u SIMILAR Takke ITO3BOJISIIOT MCHOJL30BAaTh OOBLIYHBIM HHIEKC IS MOWCKA JaHHBIX,
COOTBETCTBYIOIIUX I1a0JI0OHAM;

* ¢pa3oBoe, WIM TOIHOTEKCTOBOE WHACKCHUPOBAHHE: KaXKJI0€ CJIOBO, BXOJsdllee B
JIOKYMEHT, UHAEKCUPYETCS OTIENbHO, Pa3leuTeNd HE yUUThIBatOTCs. Takum oOpasom,
U3 CJIOBOCOYETaHUs «0a3a JaHHBIX» B MHACKC BOMAYT JBa cloBa: «0aza» M «JIaHHBIX).
[Ipenukar ¢pazoBoro momcka CONTAINS TpeOyeT 00s3aTebHOTO CyIIECTBOBAHUS
COOTBETCTBYIOLIETO (hpazoBoro uHAekca. [Ipu norcke ¢ HCOIb30BaHUEM ITOTO MpPEAUKaTa
MOTYT KaK 3a/1aBaThCsl, TaK U HE 3a/1aBaThCsl MOPSIOK BBEACHHBIX CJIOB, PACCTOSHUE MEKIY
CIIOBaMHU | T.1.

[Tpu nmoucke naHHBIX (HapUMep, JOKYMEHTOB), COAECPKAIINX YKa3aHHbBIC B YCIOBUU MOKMCKA
cnoBa, CYB/] JIMHTEP Gynetr aBroMaTHueCKH UCIIOIB30BaTh MOCTPOCHHBIN HHIEKC.

XpaHumble npoueaypbl

Xpanumoui npoyedypoii Ha3bIBa€TCAd HEKOTOPBIM aJrOpUTM, 3alHCaHHBIM Ha IPOLEIypHOM
s3bIke, coxpaHeHHbIM B B/l m cmocoOubiit ucnonusatees CYBJl. Xpanumbie mporenypsi
COYETAIOT JIETKOCTh M THUOKOCTH si3bika SQL ¢ mporenypHbIMH BO3MOXKHOCTSIMH SI3bIKA
CTPYKTYPHOTO IPOrPaMMHUPOBAHUS.

XpaHUMBbIE NPOLIEAYPhl MOXKHO MCIOJIB30BATh JJISI PEAIM3AaLUHA YACTH JIOTUKW TTPUIIOKEHHUS,
BBITIOJIHEHHE KOTOPOW IMEPEKIAAbIBACTCS C KIMEHTCKOro npuiokeHus Ha cepsep bJl. Kak
MpaBUJIO0, 3TA JIOTUKA KacaeTcs Aoctyna K b/I, yto mo3BosseT yHupUIIMpOBaTh ONpECIICHHbIS
aJIrOpUTMbl 00PAOOTKH JAHHBIX, TIEPEBEIS UX OJTHAXKIBI HA CTOPOHY CEPBEPA U KOHTPOIUPYS
Ha cepBepe.

CBoiicTBa XpaHUMBbIX MTPOLIEAYD:
* XpaHHUMBbIE MPOLIETYPHI, Kak U Ipyrue o0bekTsl b/, mpuHaanexar Bnajensily (Co31aTelnto),

N JOJDKHBI UMETh YHHUKAJIBHOC UMSA B CXEME,

¢ BJIageciel nmpoucaypbl MOXCT MMPEAOCTABUTH IPABO €€ 3allyCKa APYI'UM ITOJIb30BATCIISAIM (B
TOM YHCJIC C I[IpaBaMHn BJ'Ia)IeJ'IBLIa);

* CTHOCOOHBI 00pabaThiBaTh aTOMapHBIC JAaHHBIE BCEX THIIOB JAHHBIX, MOIEPKUBAEMBIX
CVBJI JIUHTEP;

* crocoOHBI 00pabaThiBaTh BBIOOPKH JaHHBIX (KypCOpHI), TMOJYYEHHBIE KaK pe3yJIbTaTr
BoinoiaHeHust SELECT-3anpoca;
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* MOTYT IPUHMMATh BXOJHBIE U BBIXOAHBIE IAPAMETPHI ATOMAPHBIX TUIIOB JAHHBIX;
* MOTYT BO3BpalllaTh 3HaUE€HUE aTOMAapHOTO THMAa JaHHBIX WU BEIOOPKY (Kypcop);

* 00ecreunBalOT BO3MOXHOCTh paboThl ¢ IIOOAJBHBIMH IEPEMEHHBIMH XPaHUMBIX
HpOUEAyp,

* 00eCTeunBalOT peaju3alui0  TMOCIEIOBATeIbHBIX, BETBAIMUXCA H  [HUKIHYECKUX
aJTOPUTMOB;

* JIOIYyCKAaIOT HUCIIOJB30BAHME B KAy€CTBE 3JIEMEHTOB IPOLIEIYPHOIO s3bIKA BBIPAXKCHUS
paznuuHbIX TUNOB U SQL-3anpock! k B/I;

* obecmeunBaOT 00paOOTKy OIMTMOOYHBIX CUTYAIIUN MTPU TTIOMOIIH MEXaHU3Ma UCKITIOYCHHI;

* SBHO BBI3BIBAIOTCSI HA BBINIOJHEHHUE IOJIb30BaTeneM npu nomouin SQL-3anpoca win mo
MMEHU BHYTPH JPyroi XpaHUMOM MpoIelypbl WK TPUTTEPA;

* MOTYT OBbITh CO3/IaHbI C MOJACPKKON OTJIAJOYHON HMHPOPMALIUHU, YTO MTO3BOJISIET CO3IATENI0
MPOLEAYPbI OTIAXKUBATH €€ BbINOIHEHUE Ha cepBepe CYB/] ¢ ucnonb30BaHUEM BXOASIIETO
B coctaB CYB/l JIMHTEP omiaguuka TpUITepoB U XpaHUMBIX IPOLIELYP.

B kadecTBe BXOAHBIX MapaMeTPOB MOXHO MCIOIb30BaTh JHOObIEC BEIPAKECHHUS.

Cnoucok noanepxuBaemMbix xpanuMbiMu mpoueaypamu CYB/[ JIMHTEP TumoB naHHBIX
npuBeeH B Tabnuie 1.

Tabnuma 1. Tunsl JaHHBIX, TTOIEPKUBAEMBIC XPAHUMBIMH MPOIEAYpaMU

Tun JaHHBIX 3HauyeHue

INT mu INTEGER 4-x 0aliTOBOE LIEJIOE

SMALLINT 2-x OaiiToBOE 11€]I0€

BIGINT 8-mu OaiiToBOE 1IE€TI0€

REAL 4-x 6alTOBOE C TJIABAIOIIEH TOUKOM

DOUBLE &-Mu 0aliTOBOE C IUIABAIOIIEH TOYKOU

NUMERIC (DECIMAL) Yucno ¢ GpUKCHPOBaHHOMN TOUKOM

CHAR(pa3mep) Crpoku pukcupoBannoit anuHbI (10 4000 cCHMBOJIOB), TIpU
pabote ¢ oobexTamu b/ nononHsAoTes mpobenamMu 10 3aJaHHON
JUTHHBI

VARCHAR (pa3zmep) Crpoku nepemenHoit anunbl (10 4000 cuMBOJIOB), TpobeTamMu He
JIOTIOJTHSIOTCS

NCHAR(pa3mep) Crpoxu puxcupoBanHoi JyHbI 2-x 6aiTHEIX UNICODE-

cuMBoJIOB (110 2000 cumBOIIOB), TIpH padoTte ¢ oobekTamu bJ[
JIOTIONTHSIFOTCSI TTPOOEIaMu JI0 3a/IaHHOMN JITTHHBI

NVARCHAR(pa3mep) Crpoxu niepemennoit aunbl 2-x 6atHeix UNICODE-cumMBoioB
(mo 2000 cumBOIIOB), MpOOETIaMU HE JOTIOTHSIOTCS

DATE [ara u Bpems

BOOLEAN Jlornueckoe (TRUE/FALSE)

BYTE(pa3mep) [TocnenoBarenbHOCTH OANT PUKCHPOBAaHHOM ITUHBI (110 3919

0aiiT), mpu padote ¢ oobekTamu b/l TOTOTHAIOTCS TBOUYHBIMHU
HYJISIMH JIO 3a/IaHHOM JIJTHHBI

VARBYTE(pa3mep) [TocnenoBarenbHOCTH OaMT MepeMenHoM JHbI (10 3919 GaiiT),
JIBOMYHBIMH HYJISIMU HE JTOTIOTHSIFOTCS

CURSOR [Ipencrasnenue pe3ynbraTa MIOMCKOBOIO 3apoca
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Tun JaHHBIX 3HaueHHe

BLOB

[Monnepxka BLOB-1aHHbBIX BBIMOIHSAETCS ¢ TOMOIIBIO
BCTPOCHHBIX (DYHKLUH

IIpu cozmannu xpanumoit npouenypsl anpo CYBJ JIMHTEP Be3biBaeT crnenuanbHbINA
nponecc TSP — TpaHCHATOp XpaHUMBIX NPOLENYDP, KOTOPBIM TPAHCIUPYET UCXOAHBINA TEKCT
MPOLEAYPHI B IPOMEKYTOUHBIN OalT-KO/, IPUTOAHBIHN 17151 9(PPEKTUBHOTO UCTIOTHEHHUS.

Jns monmnepkku XpaHUMbIX Tmpoueayp B bJl DomKHBI OBITH CHCTEMHBbIE TaONMIIBI
$$SPROC u $$$PRCD, KOTOpbIE CO3Aat0OTCs pH BbInonHeHUH SQL-ckpunra systab. sql,
pacroiiokeHHOro B nojakarainore \dict ycranoBounoro karaiora CYBJl JINMHTEP.

[Tpumepbl co3maHus MpoLeayp MOXHO HalWTH B KaTtajnore samples/sp IUCTpuOyTHBa
CYBJ JIMHTEP.

MmobGanbHble NnepeMeHHble XPaHMMbIX npoueayp

Tpn

Tobanvnas nepemennasn xpanumoix npoyedyp — sto nepemennass CYBJl JIMHTEP, kotopas
JIOCTYIIHA JUIsl UCIIOJIb30BaHuUs BceM xpaHuMbIM npouenypam CYB/] JIMHTEP. I'mobGanbHas
NepeMEeHHass MOXXeT uMeTh 1000 gomyctumbli THn AaHHbiXx CYBJ] JIMHTEP (kpome
EXTFILE). Onucanue u 3HadeHHE MOOAJIbHBIX IEPEMEHHBIX XpaHATCS B CHCTEMHOM
tabmuie $$S$SGLBVARS BJ] JIMHTEP (co3maercs ckpuntom systab.sgl). Onpenenenue
100aIbHON NEPEMEHHON M NMPUCBOEHUE €l MEepBOHAYAIbHOIO 3HAYEHUS (M0 YMOJIYAHHUIO)
BBITIOJIHACTCSI C TIOMOIIbI0 crenuanbHoro SQL-omeparopa. Ilocie 3Toro ona craHOBUTCS
JnocTynHoi BceM xpanuMbiM nipouenypam CYBJ] JIMHTEP.

[Tpouenypusiii s3pik CYB/] JIMHTEP mno3BossieT XpaHUMBIM HpoLEAypaM BO BpeMs
BBITIOJTHEHUSI ITPUCBAUBaTh II00AIbHBIM NIEPEMEHHBIM 3HAUEHUS, KOTOpble OyAyT TOCTYITHBI
BCEM XPaHUMBIM IIPOLIEyPaM, BBIITOJIIHSIEMBIM B TEKYIIIEH CECCUU KOHKPETHOTO ITOJIB30BATEIISA.
[Tocne 3aBepiieHns CECCUU, N3MEHEHHBIE B XOZI€ CECCUU 3HAYEHUS I00aIbHBIX IEPEMEHHBIX
B b/[ JIMHTEP He coxpaHstOTCS.

B IMPONIECCE BBIITOIHCHUA XPaHUMBIX ITPOLEAYP 3HAYCHHUA MI00AJIbHBIX IEPEMCHHBIX XpaHATCA
B JIOKaJILHOM JJIA KaX(HOﬁ I0JIb30BATENILCKOM CECCUU 00JIACTH MI00AIbHBIX IEPEMCHHEBIX, T.C.
OJIHa M Ta K€ mIo0agbHas IEpEMEHHAs B KaH(,HOﬁ MOJIL30BaTEILCKOM CECCUH 6yz[eT HUMCTB CBOIO
KOIIHIO.

rrepbl

Tpuceepom B CYB/] JIMHTEP Ha3biBaeTcs XpaHuMasi mpoLeaypa, KOTopas BbI3bIBAETCS Ha
BeinonHeHue spom CYBJ] aBromaruuecku npu HactymieHud B BJ[ coOwiTusi, Ha KoTOpoe
HAaCTPOEH TPHUITEDP.

Co0bITHS, Ha KOTOPOE MOXKET OBITh HACTPOEH TPHUITEp, AEIATCS Ha COOBITHS OOpabOTKH
JAHHBIX M CUCTEMHBIE COOBITHA. B KauecTBe coObITHA Ha 00pabOTKY JaHHBIX JUISl TPUITEPa
moxkeT BoicTynath Mogudukanus (INSERT, DELETE wmu UPDATE) Hekotopoii TaGmuiib!.
B kadecTBe CHCTEMHOTO COOBITHS MOXET OBITh COOBITHE PETUCTPAIMH IOJIH30BATEIS.
Tpurrep MoKeT BBI3BIBAaTbCSI OJIMH pa3 Ha Bech SQL-omeparop iy Ha KaXXIyl0 ONEPALHNIO,
BBITIOJIHIEMYIO C 3alIUChIO TaOIUIbl. TpUrrepsl pa3inyaroTcs 0 BpEMEHHU cpadaThIBaHUA: 00
BbINoIHeHUst onepauuu ¢ 3anucbio (BEFORE), nocie Boinonnenus onepauu (AFTER) u
emecmo Beimonuenus oneparuu (INSTEAD OF).

Teno Tpurrepa npeactaBisieT COO0H UCXOAHBINA TEKCT Ha MPOIIEAYPHOM SI3bIKE, T.€. OHO MOXKET
BKJIIOYATh JCKJIapaliu, UCIOIHEMbIE OmnepaTopbl U 0ok 00paboTKu HckioueHuil. B tene
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TPUITCPA pA3PCHICHBL T00BIe OIeparopbl, B TOM YUCIIC, UCIIOJITHCHUC SQL-SaHpOCOB, BbI3OB
XpaHUMBIX TpOLECAYP U T.A.

Tpurreps! Tuna INSTEAD OF npumeHuMBbI TOJIBKO K 0230BBIM Ta0IHMIIaM U HE TPUMEHUMBbI
K IIPEJCTaBICHUAM.

B Ttene tpurrepa, Bbi3biBaeMoro Ha kaxaywo cTpoky (FOR EACH ROW) noctymnHel
crieManbHble IepeMeHHble ¢ npedukcom o ymondanuto OLD u NEW, conepxkatue crapoe
U HOBOE 3HaueHHe cTpokH. OOe 3TH nepeMeHHbIe — CTPYKTYPHI (T.€. C TOYKHU 3PEHUs A3bIKa
XpaHUMBIX MPOLETYyp — KYpPCOpHBIE MEPEMEHHBIE), BKIIIOYAIOIINE CTOJIOIBI TE€X e UMEH U
THUIIOB, YTO U 00pabaThiBaeMasi TPUITEPOM TaOIHIIA.

B 3aBucuMocTH OT BHJIa TpUTTEpa 3TH NEPEMEHHbIE ONPEICISIOTCS CIeIYIOIUM 00pa3oM:

» B t1purrepe Ha INSERT nocrynna Tonbko nepemennast NEW; oHa conepkuT Bce 3HaU€HU,
KOTOPBIE JIOJDKHBI OBITH 3aHECEHBI B HOBYIO CTpOKY (eciu Tpurrep BEFORE), nin kotopsie
yxke 3aHeceHbl (ecau tpurrep AFTER); mpu stom B tpurrepe BEFORE nomycrumo
NPUCBOUTH 1OJIsIM niepeMeHHoi NEW HOBBIE 3HaUeHUS, IEPEONpeeTuB, TAKUM 00pa3oM,
ncxonHoe nmoseacHue INSERT;

B tpurrepe Ha UPDATE nepemennas NEW conepkuT 3HaueHHE, KOTOPOE HOJIKHO
coziepkarbes B cTpoke mociie ooHoBneHus (ecnu tpurrep BEFORE), wim xotopoe yxe
tam coaepxkutcsa (ecnu tpurrep AFTER); mpu stom B tpurrepe UPDATE nmomyctumo
MIPUCBOUTH NTOJIsIM TiepeMeHHo NEW HoBbIC 3HaYeHUS, TEPEONPEIEITNB, TAKUM 00pa3oM,
ucxognoe nosenenue UPDATE; nmepemennass OLD Bcerga conaepXUT BCE 3HAUCHMS,
KOTOpPBIC OBLIN B CTPOKE 10 OOHOBJICHUS;

« B rpurrepe Ha DELETE noctynHa toneko nepemenHas OLD; oHa copep:KUT Bce 3HaUEHUs
YIAIAEMON CTPOKH.

Kpome n3menenus 3nauennii nepemenHoil NEW, tpurrep BEFORE ... FOR EACH ROW
TaK)kK€ MOMKET MOBJIMATH Ha Xoi BhIMosHEeHUs SQL-3ampoca myTeM 3ampeTra oOnepauu.
Jnst aToro Tpurrep IOJDKEH BepHYTh Jorumdeckoe 3HadyeHue FALSE wim 3aBepmuthes
C HUCKJIIOYeHHEeM. B Takol cHUTyaluu KOHKpETHash CTpOKa, 0OpaboTaHHAasi TPHUTTEPOM,
IIpoITycKaeTcsl (He BCTaBIIIeTCs, HE OOHOBIISETCS WM HE yaansercs). Bce octanbHble CTpOKH
IIPOAOJIKAIOT 00pabareiBaThes. Takum o0pa3oM, B pe3ysbTare JEHCTBUS TPUITEPOB MOXKET
0Ka3aThCs, YTO YaCTh CTPOK, KOTOPBIE JTOJKHBI ObITh 00padoTansl SQL-3ampocom, U3 3Toi
00paboTKN OyAyT MCKIIOYEHBI. B 3TOM cilyd4ae KOIMYECTBO peatbHO 00pabOTaHHBIX CTPOK
MOKHO TIOJIYYHTh C MOMOIIbIO cooTBeTCTBYIOMUX BbI30BOB CYB/] JIMHTEP.

CYB/J1 JIMHTEP no3BossieT 3aBepInTh U OTKaTUTh Bech SQL-omnepaTtop u3 Tpurrepa, BEpHyB
I10JIb30BATEIIIO 33JaHHBIN KO 3aBEPILICHHU.

C momomplo TpurrepoB MoxHO cHaOauTh CYBJl TakumMu BO3MOXKHOCTAMH, Kak
aJbTEPHATUBHBIN ayJUT, OCHOBAaHHBI HA 3HAYCHUSAX JAHHBIX, KOMIUIEKCHBIA KOHTPOJb
0€30MacHOCTH U CIOXKHBIE MpaBuia LEJoCcTHOCTU. Hampumep, MOXHO co3naTh TpuUrrep,
KOTOPBI OyJIET MO3BONISTh MOTU(MUITNPOBATH HEKOTOPYIO TAOIHITY JIUIITH B 3aIaHHBIA MTEPHOJT
BPEMEHH.

B Ipumeuannue
Xots TPHUITCPLI BH MMO3BOJIAIOT ONPCACIIATL U BBOAUTL B ﬂeﬁCTBI/Ie npaBujia MEJIOCTHOCTH,
OHH HC DKBUBAJICHTHBI 3TUM IIpaBUJIaM, a OOIIOJIHAIOT /A PaCIIupAOT HX. HaHpI/IMep,
TPUITCP, OHpe,Z[eJIeHHHﬁ AJis1 BBECIACHHSA B ,Z[CﬁCTBI/IG ImpaBujia MEJIOCTHOCTHU, HC IIPOBEPACT
JaHHBIC, YKC 3arpy>XCHHLIC B Ta6JII/II_Iy. H03TOMy PECKOMCHAYCTCSA HCIIOJIIb30BATh TPHUITCPHL
BMECTO OrpaHI/IIleHI/Iﬁ HEIOCTHOCTHU TOJIBKO TOrJia, KOraa OrpaHHM4YC€HUC HEJIOCTHOCTH HEC MOXKET
OLITH PCAIU30BAHO ITOAXOAAIIUM IIPpABUIIOM LEJIOCTHOCTHU.
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Jnst moamep KK TPUTTEPOB TOJKHBI CYIIECTBOBAaTh CUCTEMHbIE TaOmuipl $SSTRIG u
$$$PROC (co3marotcs npu BeimoHeHnu SQL-ckpunta systab.sqgl).

CpeacrtBa MHTepHaUuMOHanNM3auum

CYB/] JIMHTEP no3BomsieT XpaHUTh CUMBOJIFHYIO HHPOPMAITHIO B KOAUPOBKE, 3a1aBaeMOM
nosnb3oBaresieMm bJI.

DTO MO3BOJIAET MOJIb3oBarento oTnpasiaTh CYBJ] u nmoaydaTs OT Hee CUMBOJIbHBIE TaHHbBIC
B 3aJaHHOM KoaupoBKe (0e3 mpeoOpa3oBaHMsI), a TaKXKe B JAPYIHMX KOAMPOBKAX, IS
kotopbix CYBJ] MOkeT aBTOMaTHYeCKHU BBITIOTHUTH (TP HEOOXOIUMOCTH) TpeoOpa3oBaHue
M10JIb30BATENbCKUX JIaHHBIX B 3aJJaHHYIO KOJUPOBKY.

ITo ymomuanuto B CYB/] JIMHTEP BkitoueHa nogaepxkka CISAyOIUX KOJOBBIX CTPAHULL:

* kupuwIHUeckue onHobaitoBeie: CP866, KOI8-R, CP1251;
* eBponeiickue onHobaiiToBeie CP437, CP850, CP1252, u ¢ ISO 8859-1 mo ISO 8859-16;

» mHoroOaiToBeie: CP932 (Japanese Shift-JIS), CP936 (Simplified Chinese GBK), CP949
(Korean), CP950 (Traditional Chinese Big5), EUC Japanese;

» UTF-8.

Kpowme nepeunciennbpix komoBbix crpanuil, B CYBJ] MoxHO 3arpykarh Jit00yr0 HEOOXOAHUMYO
IIOJIB30BATEIII0 KOJOBYIO CTPAHULLY.

CYB/IJIMHTEP nns xpanenus uapopManuu o KOJOBBIX CTpaHuIiax cozaaet B Bl cimyxeOHbIe
Tabnuiel $$SCHARSET u $$STRANSL, BXOAAIIME B CHCTEMHBIH ciioBaph b/l

Tabmuua $$SCHARSET UCHONB3yeTCs A XpaHEHUs KOJOBBIX cTpaHull. OHa COAECPKHUT
nH(OpPMAIMIO O KOJIe CTPAHHUIIBI, O CBOMCTBAX CTPAHMIIBI, O «BECax» CHUMBOJIOB KOJOBOM
cTpaHulbl ¥ T.I. Tabnuua tpancnauuu ($$STRANSL) XpaHUT WHGOPMAIUIO O B3aUMHOM
npeoOpa3oBaHUU OJHOOAWTOBBIX KOJOBBIX cTpaHuil. CucTeMHble TabnmuIpl $SSCHARSET U
$$STRANSL co3natorces npu BeinonHeHun SQL-ckpunra cstables. sqgl.

CYB/I JIMHTEP no3BosseT Ha3HAYUTh KOJUPOBKY:

 Bcell b/l, T.e. JaHHbBIE BO BCEX MOJIb30BATENBCKUX TAOMUIAX, AJI1 KOTOPBIX UX KOOUPOBKA U
KOZMPOBKA UX CTOJIOIIOB HE 3a/1aHa SIBHO, OyIyT XpaHUTHCS B YKa3aHHOUN KOTUPOBKE,

* CHCTEMHBIM TalOJHIIaM, T.€. JAHHbIE BO BCEX CHUCTEMHBIX TaONHIAaX OyIyT XpaHUTHCS B
YKa3aHHOU KOJMPOBKE;

* ornenbHOW Tabmune bJl, T.e. maHHBIE BCeX CTONOIOB KOHKPETHOW TaOMHIBI OymyT
XPaHUTHCS B OJHOM 3aJaHHOU KOJAMPOBKE;

¢ cronbuam TaOmuIBl, T.€. JAHHBIE B pa3HBIX CTOJOLAX KOHKPETHOM TaOIMIBI MOTYT
XPAHHUTBHCS B PA3IMUHBIX KOTUPOBKAX;

* KaHady, 1o koropoMmy oOmenuBarorcs panHeiMu CYBJ[ JIMHTEP u xinueHtckoe
npuioxenue. Knnentckoe npunoxenue OyaeT nonydars 3anpamnbaeMble U3 b/l nanHbie
B TOW KOIMPOBKE, KOTOpas yCTAaHOBJICHA Ul KaHaJla, 110 KOTOPOMY IIOCJIaH 3anpoc. Ecinu
KOJMPOBKA KaHala SBHO HE 3ajlaHa, TO JaHHbIE OyIyT MpPEJCTaBICHBI B KOIUPOBKE IO
YMOJTYaHHIO, YCTAHOBJIEHHOW B omniepaliioHHO# cucteme (Juist Windows coOTBeTCTBYIOIIEH
TEKyIlleMy 3HaueHuto locale).

YcraHoBka Tpe6yeMI>IX KOAUPOBOK BBIIOJHACTCA € IOMOIIBIHO COOTBCTCTBYROIIUX SQL—
3aIIpOCOB.

[TepexkogupoBkoil nmaHHbiXx 3aHumaerca sapo CYBJ[ JIMHTEP. [lnsg wuckntodeHus
JIOTIOJIHUTENBHON paboThl MPHU NEPEKOJUPOBKE JaHHBIX MCIOIb3YETCs TaOIuIa TPAHCIISIUH.
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O6bexTn1 BJ]

B cnydae orcyrctBusi ee B CYBJl oHa reHepupyeTcss AMHAMHYECKH — 4Yepe3 TaOIuIry
UNICODE-cumMB0m10B.

MHoro0aiToBble KOJOBBIE CTPAHUIBI XPAHATCS B BHJIE CBOMX COCTaBISIOIIMX — Habopa
OHOOANTOBBIX KOIOBBIX CTpaHUL U npH 3arpy3ke B CYB]] «coOuparorcsy» B €AMHOE LIEI0e C
LEJIBIO NOTy4eHus ob1eit Tabnuisl Tpancusanuu B/u3 UNICODE.

CVYB/I JIMHTEP mMoxeT ucnosb30BaTh pa3Hble KOAOBBIE CTPAHULIBI I CUCTEMHBIX CIIOBapen
U T10JIb30BaTENbCKUX TAOHII.

B Tonbko uro co3maHHOM B/l mMcmonb3yeTrcst MHTErpupoBaHHasl KopoBas crpanuma 20127
(US-ASCII), umeromas umsa «DEFAULT» (KomoBas CTpaHUIA IO YMONYAHUIO st
CUCTEMHOTO CJI0Bapsi) U copepkamas 127 cumBoios. B cuMBonax 3Toi KOJOBOM CTpaHUIIbI
XpaHsTcs MeTajaHHble bJ[: HazBaHMs TabmuL, CTONOIOB, TPUITEPOB, Mpoueayp u T.1. Ilpu
HEOOXOIMMOCTH MOXKET OBbITh YCTaHOBJIEHA Jpyras oJHOOaiToBas KOmOBas CTpaHUIA 10
YMOJIYAHUIO Il CUCTEMHOIO CJIOBaps.

AHanoru4yHo B BZ[ MOJKET OBITH 3alaHa KOAoBad CTpaHUIA IO YMOJYAHUIO JJISI XPAHCHUS
JaHHBIX ITOJb30BATCIIbCKHUX Ta6J'II/II_I. Ecau ona siBHO He YCTaHOBJICHA, UCITIOJIB3YCTCA KOJOBAA
CTpaHUIA 10 YMOJIYAHUIO OJI1 CUCTCMHOT'O CJIOBApA.

IIJ'ISI HOpMaHBHOﬁ pa6OTH C KOJIOBOM CTpaHHHeﬁ PCKOMCHAYCTCA ABHO 3aJaTb €€ Ha
KJIMEHTCKOM YacCTH. Hpome BCCI'o 9TO MOXKHO CACJIATh C IIOMOIIIBIO nepeMeHHoﬁ OKpPYKCHUA
LINTER CP.

HaHHHe B CTOJ'I6HaX B HpOHSBOJ’IBHOfI HaHHOHaHLHOﬁ KOI[OBOﬁ CTPAHUIIC MOTYT XPAaHUTBHCA
ABYM:sL CIIoco0aMH:

1) B TEKCTOBBIX CTOJIOIAX TAOJUII C 3aIaHHON HAITMOHAIBHOM KOJOBOM CTpPaHHIICH;
2) B8 UNICODE-cton6max Tadmuir.

B kagecTBe JJIMH TEKCTOBBIX roJiei YKa3bIBa€TCA UX pa3ME€p B CUMBOJIAX.

[TockonbKy XpaHeHHe MHOTOOANHTOBBIX KOJIOBBIX CTPaHHUIl TpeOyeT CyLIeCTBEHHOro o0bema
onepatuBHOM namsTH, To BHYTpr CYB/] Takue cTpaHullbl XpaHATCS B OTACIBHON OYepeu,
KOTOpasi M0 YMOJIYaHUIO HE MHHUIMaIu3upoBaHa. Ee nHUIIManu3anus IpouCcXOAUT TOJIBKO B
pe3ynbTaTe 3aHeceHus B Tabuiry $$$CHARSET nepBoid MHOTOOAWTOBOM KOJTOBOU CTPaHHITBI
u nocnenytomiero nepesamnycka CYBJl JIMHTEP.

Anunachbl

Anuac — TCeBOIOHMM (JIOMOMHUTENbHOE WMsI) i1 KOAOBOM cTpaHuipl. CTaHAgapTHBIC
uMeHa KoJoBbIX cTpaHull OC mpencraBieHbl, Kak MpaBHJIO, B BHJE a0OpeBUATyp WIH
YCJIOBHBIX Ha3BaHUU KoaupoBok (Hanpumep, CP1251, KOI8-R), uTo /1t HEMOATOTOBICHHOTO
MOJIb30BaTENs TPEOyeT NOMOTHUTEIbHBIX YCHUIIHM JUIsl yTOUHEHUS KOJUPOBKU U TIPABUILHOTO
ee mpuMeHeHus. VMcronb3oBaHue anracoB ynpouiaeT 3ToT npoiecc. Tak, HanmpuMep, KoJoBOH
crpanuiie KOI8-R moxHo HazHauuTh annac « Kupumumay, a CP866 — annac «DOS». Torna B
oreparope co3aHus TaONUIbI U1 YKa3aHUs KOJOBOW CTPaHUIBI MOXKHO Oy/IeT UCIOIb30BATh
BMecTo KOI8-R anuac «Kupumiumay.

Kawunpyemble SQL-3anpocobl

J71s1 MCKITI0YeHUs MOBTOPHOM TPAHCSILMK M TOBTOPHOTO BBIIOJTHEHHUS OAHUX U TeX ke SQL-
3aMmpoCoB MOIb30BaTeNIb MOXKET nojicka3ath CY B/l 0 He00X0MMOCTH KIIIUPOBAHUS 3aIIPOCOB
U pe3yJIbTaTOB X BBITIOIHEHHUS.
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Oo0bexTn1 BJ]

Jna nopmepxkku Mexanusma kommpoBaHus 3anpocoB CYBJl JIMHTEP co3maer B
OIIEPaTUBHOM NAMATH JBE CTPYKTYPbI JaHHBIX:

* KJII 3aIpPOCOB: XPaHWUT CCBUIKM HAa MCXOAHBIM TEeKCT Kammpyemoro SQL-3ampoca u ero
OTTPAaHCIMPOBAHHYIO BEPCHUIO;

¢ KOLI pE3yJIbTAaTOB BLIIIOJHCHUS 3alIPOCOB: CCHIJIKH Ha HUCXOJIHBIN TEKCT K3 pyemMoro SQL-
3alipoca U pe3yJIbTaT €ro BLIITOJIHCHUS.

TekCThI 3alPOCOB U PE3yNIbTaThl X BHIMOIHEHUS XpaHaTcs B pabounx ¢aitnax CYB/.

[Tpu noctymienun Ha 00paboTKy odepenHoro k3umpyemoro SQL-3anpoca siapo CYB/] umer
TEKCT JTOI'0 3alIpoca B KAILE 3aPOCOB. DTO 03HAYACT CIEAYIOLIee:

¢ C€CJIM IIPUJIOKCHHUC KaKIbIi pa3 nocCcbUIACT AAPY CYBI[ OWH U TOT K€ TCKCT KOUIUPYEMOTI'O
SQL-S&HpOC&, TO OH 6YJICT HalJICH B K3IIIe PE3YJIbTATOB BBITIOJIHCHUA 3aIIPOCOB;

* ecnu npwiokenue nocsuiaet aapy CY B/ onuH 1 10T e oTTpancaupoBaHHblid SQL-3anpoc,
TO pe3yNbTaThl TAKOTO 3aMpoca B K3IIE Pe3yJabTaTOB HalIeHbl HEe OyIyT U JaHHBIN 3ampoc
OyzeT KaKIblil pa3 BBIOIHATHCS 3aHOBO.

B CJIydac YCIICIIHOI'O IMOUCKA MOBTOPHAA TpaHCIALNUA 3allpoCa OTMCHACTCHA, U, CCIU I
9TOT'0 3arpocCa 3aJaH PCKUM KSIIHUPOBAHUA PC3yJibTaTa, TO PE3YJIbTAT BBIIIOJHCHUA 3aIlIpocCa
H3BJICKACTCA M3 KiIIa PE3YyJIbTATOB (B IMPOTHBHOM CJIy4dac 3amrpocC O6pa6aTBIBaeTC${ AAPOM
CYB/D).

[Tpy M3MeHEeHUH JaHHBIX, BIUSIOMIMX HA PE3YyNbTaT BBIMOJHEHHS K3IMPOBAHHOTO 3ampoca
(oOHOBIIEHUE 3aJICICTBOBAHHBIX B 3alpoce TaONuI, ylajJeHHWEe HUCHOIb3YeMbIX CHHOHHMOB,
OTMEHa NpaB JOCTyNa IOJb30BATENIl M T.II.), TEKyIIUH pe3ynbTaT BBINOJHEHHUS 3ampoca
yoansercs M3 Kdoma pesyapraroB. llpu ciepyromeil NONBITKE NOIYYUTh PE3YNbTAT
BBINOJIHEHHSI KALITUPYEMOTO 3aripoca 3TOT 3anpoc 3aHOBO oOpadareiBaercs siapom CYB/I u ero
pe3ybTaT NOBTOPHO 3aHOCUTCS B KA1 PE3YJIBTATOB.

CYB/Jl JIMHTEP noanep:xuBaet k3mupoBanue Tonsko DML-3ampocoB (select, insert, update,
delete).

Ecny 3agaH pesxuM K3IIMPOBAaHUS TEKCTOB 3ampocoB, TO mo ymondanuto Bce SELECT-
3aIpOCHI KAIIUPYOTCH.

Hcnonp3oBaHue  MeXaHU3Ma  KJIIMPOBAaHUSA  MOXET  CYLIECTBEHHO  YBEJIMYUTH
IPOU3BOJUTEIBHOCTh MHOTUX MH(OPMAIIMOHHO-CIPABOYHBIX CHCTEM M CHHU3HUTh HarpysKy
Ha CYDB/Il. Hampumep, B cripaBOYHON CHUCTEME a’pONOpTa 3HAYUTEIBHYIO 4acTb 3allpOCOB
COCTABJIAIOT 3allpOChl O PACHMCAHUU IIOJETOB B ONPENCICHHBIE T'OPOAA, MJIUTEIBLHOCTU
nojera, 1eHe OuwneroB. B 3ToM ciiydae HeT HEOOXOAMMOCTH KaXKAbl pa3 TpaHCIMPOBATH
U BBINIOJHATH COOTBETCTBYIOLIME 3alIPOCHl — MOYKHO Cpa3y OpaTh rOTOBbIE OTBETHI U3 K3ILA
pe3ysIbTaToB, TeM OoJee, UTO OOHOBJIEHHE TAKUX JaHHBIX IPOUCXOAUT HE YaCTO.

30

© Apxutexktypa CYB/l. AO HIIII «PEJI9KC», 1990-2025



MpeoBapuTenbHaa 3arpy3ka Tadnuu

CVYB/Jl JIMHTEP noanep:xuBaeT MEeXaHU3M MPEABAPUTENIbHON 3arpy3KH IMOJIb30BaTEIbCKUX
Tabnum.

[Ton mpenBapuTenbHOM 3arpy3Kod TaOMHMI] MOHUMAETCS TPOIECC 3arpy3Kd C JHUCKa B
OTEPaTUBHYIO MaMsITh KOMIBIOTEPA CTpaHUL (paiijioB JaHHBIX TaONIMIBI U (PAiJIOB HHAEKCOB
u, 10 xenaHuto, crpanul] BLOB-gaiinos. 3arpy3ka BHeIIHUX (aiiioB HE MOAIEPKUBAETCS.

[IpenBapurensHyto 3arpy3ky HanOosee 3PEeKTUBHO MPUMEHATh Ha 64-OUTHBIX anmapaTHBIX
margopmax, mo3postomux npeaoctasisaTe CYB]l Gonbiire 00beMbl ONIEPaTUBHONM MTAMSATH.

[IpenBaputenbHO BBIMOTHEHHAsT 3arpy3ka TaONHIl TO3BOJSET CYIIECTBEHHO YBEIUYUTH
CKOPOCTh OOpaOOTKHM TpaH3aKIMKA U BBIMOJIHEHUS TOMCKOBBIX 3alPOCOB, HCIOJB3YIOIINX
3arpy’>K€HHbIC B OINEPATUBHYIO NaMATh TAOMHWIIbI, 32 CUET HCKIIOYCHHS Orepaiuii BBoma/
BBIBOJIA JJAHHBIX C JHUCKA.

[IpenBapurenbHas 3arpy3ka TaOIUI, HEOOXOTUMBIX JIJIsT PAOOTHI KIIMEHTCKUX TPHIIOKECHHM,
BBITIOJIHACTCS, KaK mpaBwio, mocie crapra sapa CYBJl u 3arpy3ke mojjiekar TaOIuIlsl,
coiepallie Hauobosee BaXKHbIE M YACTO UCIIOIb3yEMbIE JAHHBIE.

KonuuecTBo peanpHO 3arpykaeMbIX B OINEPAaTUBHYIO NaMsATh CTpaHUI] (aijoB TaOIUIIBI
3aBucuT OT BhIeneHHOro sapy CYB]l o6bema omeparmBHOi mamstu (mapamerp /POOL
komaHabl 3anmycka sapa CYBJ JIMHTEP) u ot pa3smepa 3arpyxkaembix Tabmun. Ecnu
BbiieneHHou aapy CY B/l onepatuBHOM maMsiTh HEAOCTATOYHO IS 3arpy3KU HYKHBIX TaOIHIL,
TO MOYKHO NEpe3alyCTUTh AP0 C YBEIUYEHHBIM pa3MepoM Iyia. B mpoTruBHOM ciyuae
3arpy>K€HHbIE CTPaHUIbI OYyAYT BBITECHATHCS [0 MEpe HEOOXOAMMOCTH CTPaHUIIAMM JAPYTUX
tabmui b/I.
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CrnoBapb AaHHbIX

Kaxnas b/ JIMHTEP umeer crosapv Oanubix, B KOTOPOM XpaHUTCS HHGOpMALHS O
norudeckoi u pusndeckoit crpykrype b/l (MeraganHble).

Tabnuiel ciioBapsi JaHHBIX TMOAPOOHO OMUCAaHBI B JOKyMeHTe «CHCTeMHbIE TaOJWIBI U
MIPEJCTABICHUAY.

MmaBHbIN cnoBapb AaHHbIX

I'maBnbiit coBaps nanubix CYB JIMHTEP cocrouT u3 Tpex tadmwir;

1) $$S$SYSRL — tabmuma tabmui. ComepXuT HHPOPMaIIUIO:

* 000 Bcex Tabmumnax b/l (kak Moib30BaTENbCKUX, TAK M CUCTEMHBIX): UMs TAOIHUIIBI,
UAEHTU(UKATOP BIIAJENIblIa, YUCIIO CTOJIOIOB, pa3Mepsl (ailioB U apyras uHGopMaIus;

* O IPEICTaBJICHUSAX;
* O CHHOHMMax TaOJHUIl U TPEACTaBICHUH.

2) $SSATTRI — Ttabmuma ctonOmoB. ComepkuT WHPOpPMAIHMIO O CTOJIOIMAaX BCEX TaOIHIL
BJ: wms cronbuma, mpUHAMICKHOCT, K TaOmUIle, THN JaHHBIX, WHGOpMamus 00
WHJEKcax (BKIJIOYas COCTaBHBIC M MMEHOBAHHBIC), OTPAHUYEHUS LIETTOCTHOCTH U ApyTras
uHpopManus;

3) $$SUSR — tabnuua nonws3oBateneit b/l u nx nomHomouunii. Conepxut UHGOPMALIKIO O
3aperuCTPUPOBAHHBIX MOJIb30BaTeNsAX b/l, CO3MaHHbIX cxemax, possix, 0 HA3HAYCHUH POJIeH
nonb3oBarensiM b/l u 0 Ha3HaueHuu MpaB AOCTyMa Nojiab3oBaresel u ponei k oobexTam BJI.

OOBeKThl IIaBHOTO CJIOBapsl JTaHHBIX CO3JAIOTCS aBTOMaruyecku npu renepauuu b/l. bes
rnaBHoro cioBapsi CYB]] JIMHTEP paGorarte HE CMOXET, Tak KaKk Ha HEM OCHOBBIBACTCS
peructpanus, Bepudukanus U ynpasieHue Bceil paboroit CYBJl. Hampumep, Bo Bpems
onepanuii ¢ B/ sapo CYB/I obpariaercs k ciioBapro JaHHBIX [J1 IPOBEPKU TOTO, YTO OOBEKTHI
B/l cymiecTByIOT U YTO MOIB30BATEIN UMEIOT K HUM COOTBETCTBYIOLIME MpaBa JA0CTYIIA.

[Tpu u3menenuu ctpykTypsl Bl miaBHBIN c10Baph JaHHBIX OOHOBIISETCS aBTOMAaTHUECKH.

JdononHuTenbHbIE cnoBapv AadHHbLIX

Kpome mnaBHoro cnoBapsi naHHbIX, B/ MoxeT copepxkarb emie M JONOJHUTEIbHBIE
cioBapu, Kotopsle nobasisitorest B bJ] anmunucrparopom b/l ucxoas u3 QpyHKIMOHATBHBIX
TpeOOBaHUI KIIMEHTCKUX MpHIokeHUH. OTCYyTCTBHE OOBEKTOB IOMOIHUTEIHLHOTO CIIOBApst HE
KputuuHO 1t pabotocnocodnoctu CYBJl u mostomy onu He moOapisitorcs B Bl mpu eé
MepBOHAYaJILHOM CO3/IaHUU.

Co3narth OOBEKTHI JOMOJHUTENIHHOTO CIOBApsS MOXHO MNP MOMOIIM cTaHAapTHBIX SQL-
ckpunToB, Bxoasmux B nuctpulOytus CYBJ[ JIMHTEP (pacnonoxens! B nonkaraiore \dict
yctanoBouHoro karaiora CYB/[ JIUHTEP).

SQL-ckpunThl MOTYT OBITh BBITIOTHEHBI YTUIUTOW inl WM YTHIHTOH «Pa®oumii CTOJI
CYBI JIVIHTEP».

Hxe MMPUBCACH IMOTCHIUAIBHO BO3MOKHBIA COCTaB OGBCKTOB JOIOJHUTECIBHOTO CJIOBAps
CVYB/ JINHTEP.
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CioBapb IaHHBIX

Ckpunt systab.sqgl co3maér cieayoomue Tabauibl:

* $$SGLBVARS — ciioBaph IMOOANBHBIX MEPEMEHHBIX XpaHUMbIX mpoueayp. Conepkut
uHpOpMaLUIo 00 UMeHaX, TUIIaX JaHHBIX M TEKYIIHUX 3HAUYCHUSX [100aIbHBIX IEPEMEHHBIX
XpaHUMbIX mpouenyp. Eciam sta Tabnuua He co3naHa, TO paboTa ¢ MI0OaJbHBIMU
IIEPEMEHHBIMU HE NIOJAEPKUBACTCS;

* $$SPRCD u $$$PROC — cinoBapu XxpaHuMbix npouenyp. Coaepxxkar uHdopmanuo 06
MMEHAX, TUIaX [1apaMeTPOB U O TUIIE BO3BPALAEMOI0 3HAYCHMS Ui KAKIOM XpaHUMOU
nporenypsl. Eciau atu Tabnuisl He co3aHbl, TO XpaHuMble Tpoueaypsl B b/l paborats He

OynyT;

* $$STRIG — cnoBapb TpurrepoB. CoaepXHUT MMeHa TaOiull, Ui KOTOPBIX CO3/aHBI
TPUITEPHI, UACHTU(UKATOP BIaJeNbla TpUIrepa, HHGOPMALIUIO O MapaMeTpax TPHUITepa.
CVYB/] JIMHTEP noanepxuBaer paboTy ¢ TpUITEpaMH, TOIBKO eciau Tabiauua $S$STRIG
cyuectByeT B b/I;

* $$$SSEQ — cnoBapp  mocnenoBaresnbHocTed.  ComepkuT — MHGpOpMALUIO O
co3zaresie IOCIEA0BAaTEIbHOCTH, HAdajJbHOM, MAaKCUMAJIbHOM M TEKYyIlEM 3Ha4€HUU
MOCJIEIOBATENIBHOCTH, a TAKKe IIar MociefoBaTeabHOCTH. be3 3Toil Tabnuiel pabota ¢
IIOCJIEIOBATENILHOCTIMU HEBO3MOXKHA.

st paboThI ¢ pacHIMpPEHHOM MOICUCTEMON 3aIUThl JAHHBIX (B YACTHOCTH, TUCKPETHBIA U
MaHJATHBIM KOHTPOJb JOCTYMAa K JaHHBIM), KOTOpasi BKJIIOYAeT B ceOs Co3laHue TPyl U
ypOBHEH NOIB30BaTENCH, KOHTPOJIb JOCTYIA C CETEBBIX CTAHIIMI M BBOJA-BHIBOJIA HA BHEIITHHE
YCTPOICTBA, a Takke cpeAcTB ayauta B bJI, HeoOXoauMo co3aaTh creluanbHble CIyKeOHbIe
TaOIUIBL.

Ckpuntel security.sql,extsec.sqgl uenaacc.sqgl cO3Ia0T CIEAYONINE TaOIHUIIbL:

* $$SLEVEL — Tabnuiia ypoBHEH 10CTymna. YpOBHHU JOCTyIa BBOIATCS JUIsl IPOBEPKU Ha
yposHe snpa CYB/] JIMHTEP mnpaB Ha 4reHue/3anuch MHGOpMALMU 1O MaHAATHOMY
IPUHIUITY KOHTPOJIA focTyna. Tabauma coaep >kKuT HoMep U UMs TPyII JOCTYTa;

* $$S$GROUP — Tabnuua rpynmn noiab3opareneil. ConepkKuT UH(HOpPMAIKIO O MOJIb30BATEIIAX,
BKJIIOYEHHBIX B IPYIIILY; O IPAaBax, HA3HAYEHHBIX HEMIOCPEACTBEHHO I'PYIIE, U IIEPEAAHHbIX
eil OT ApYrux rpymnm;

* $$SSTATION — COAEPXKUT CBEIEHHUS O CETEBbIX CTAaHIMAX (MM, NMPOTOKOJN JOCTYyIa,
CEeTeBOil ajpec, IOMyCTUMBINA YPOBEHB J0CTYIA);

* SSSRELATION — COHEpXHUT OINHUCAHWE OTHOLUCHUM MEXKIY CETEBBIMU CTAaHLMSIMU W
nonb3oBarensiMu b/1;

* $$SDEVICE — Tabnuua BHEMHUX YcTpoilcTB. CopmepXuT omnucaHue (uUMs, IyTb,
JOTYCTUMBIA YPOBEHb JOCTYTIA AJISl YTEHUS U JJIS 3alMCH) BCEX BHEIIHUX yCTPOWMCTB, HA
KOTOpBIX pacrnonaratorcs Qaitner bJl. be3 3Toi Tabnuiel Takke HEBO3MOXXHO 3aIlyCTHTh
BHyTpeHHee pe3epBHoe coxpaHenue b/l cpeacrBamu siapa CYBJ JIMHTEP;

* $$SAUDIT — mpotokon paborel ¢ BJl. Ecim BKIIOUEHO MPOTOKOIMPOBAaHHE, TO B
3Ty Tabnuiy OymyT 3aHeceHbl BCe NEMCTBUS KIMEHTCKUX HPUIOKEHHH, CBSI3aHHbBIE C
uAeHTUGUKaIMEH W ayTeHTU(UKALMeH, 3ampocaMy Ha JOCTYH K OOBEKTaM 3allUThI,
CO3JJaHMEM/yHUYTOXKEHHEM OOBEKTOB 3allUThl, ¢ U3MEHEHUEM IpaB JocTyna u T.a. T.e.
PEruCTpaIy MoJyIexkar BpeMst U TUIl COOBITUS, UM UHUIIMMPOBABIIETO COOBITHE CYOBEKTa,
CETEeBOM aJpeC KIMEHTCKOU CTAHILIMM, CTAaTyC 3aBEPILUCHMS Olepaluy U T.1.

Tabnua $SAUDIT uMeeT JOBOJBHO CIOXKHYIO CTPYKTYpy M Ui yIoOCTBa MPOCMOTpa
MPOTOKOJIA ayAuTa UMEETCs CTaHIApTHOE NpeacTaBieHue AUDIT EVENTS.
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CrnoBapsb TaHHBIX

Ckpuntel distr.sgl, arepl.sqgl co3maloT Tabnuibl, HeEOOXOmUMBIC IS
pacnpeaeneHHoi 00pabOTKU JAHHBIX U PETTUKAIIH:

* SERVERS — COACPKHUT MMCHA YIaJICHHBIX CEPBEPOB, HA KOTOPLIC MOT'YT PEINIMIIMPOBATHCS
JAHHBIC,

* $S$SSREPL — cOOEpXHT ONUCAHUE MTPABUI PEIUTUKALIMM TAOIHIL;

* $SSEXTREPL — COAEPKUT ONMCAHUE MPaBUJI PEIUIMKALMU CTOJIOLOB.

I[J'Iﬂ XpaHCHUA I/IH(I)OpMaI_II/II/I O KOHOBBIX CTpPAaHUIAX Ha (I)I/I3I/ILI€CKOM YPOBHE HCO6XOJII/IMO
CO30aTb CUCTCMHBIC CJIOBAPU IJIA pa6OTBI C KOOUPOBKaAMHU.

Ckpuntsl cstables.sqgl, charsets.sqgl, mbcps.sql u descmb.sgl co3gaioT
HeoOXoMMbIE TaOMUIBl U 3alOJIHAIT HMX Haubolee paclpOCTPAHEHHBIMH KOJIOBBIMH
CTpaHULIAMU:

* $$SCHARSET — Tabnuia KofoBbIX cTpanull. CoaepKuT HH(GOPMAILHIO O KOJE CTPAHHIIbI B
OC Windows, uMsi 1 nH(GOPMALIUMIO O CBOWCTBAX CTPAHUIIBI, O «BECE» CHUMBOJIOB KOJIOBOM
CTpaHMIIbI, O BEpXHEM/HWKHEM peructpe u o npeodpazoBanuu B UNICODE. Ora Tabnuua
MO3BOJISIET XPaHUTh Kak MH(pOpMaLnio 00 0AHOOANHTOBBIX KOJOBBIX CTpPAaHUIAX, TaK U O
MHOT00aHWTOBBIX;

* $$STRANSL — Ttabmuua TtpaHcnauuid. CofepXUT HHGPOPMALUIO O TPAHCIALUH
OHOOANTOBBIX KOJOBBIX CTPAHUI] APYT B Apyra: MOPSAKOBBIA HOMEP TPAHCISALMH, HOMEP
KOJIOBOM CTPaHHUILIbI, U3 KOTOPOH OCYLIECTBIAETCS TPAHCIIALMS, HOMEP KOIOBON CTPAHMIIBL,
B KOTOPYIO OCYIIECTBIISACTCS TPAHCIISALUS, UMsI TPAHCISALUK, U COOCTBEHHO caMy TaOIuUILy
TpaHcasIuuu (MHGOpMaLys 0 COOTBETCTBUU CUMBOJIOB).

Hns paboret ¢ CYBJ] yepes ODBC-npaiiBep HeoOxoaumo ucnonHuTh SQL-ckpunt
catalog.sqgl. On comepxutr tabnuubsl ODBC-karanora. be3 ucnonnenust storo (aiina
ODBC-npunoxenuss He cMmoryt paborare ¢ BJl. Ilepen ucnonmnenumem catalog.sgl
HEOOXOIMMO BBIINOJIHUTHE Systab.sqgl U security.sql, HHaYe HE BCE BO3MOXKHOCTH
CVYB/] 6ynyt noctynusl yuepe3 ODBC-npaiisep.

Jnsa nonnepxku .NET-untepgeiica Heo6xoaumo BeINOIHUTE SQL-ckpuntel catalog. sqgl
nextsec.sqgl.

Jist paboThI MoICUCTEMBI (PPA30BOTO MOMCKA HEOOXOAMMO CO3/1aTh CUCTEMHBIE CIIOBApH MPHU
IIOMOIIX CKpPUIITOB search.sgl nudefault.sqgl.

Jlis mopep KU OMepaTuBHOTO PE3ePBUPOBAHUS TaHHBIX HEOOXOIUMO CO3/1aTh CUCTEMHYIO
TabMIly P MOMOIIM CKpunTa inkernel.sql.

Jnst co3manusi TaONUIbI AMATHOCTHYECKHX COOOIICHW B COOTBETCTBUU C BBIOPAHHBIM
s3pikoM  uHTepdeirica CYBJ[ JIMHTEP wneoOGxomumo  BbIMONHUTH  SQL-ckpunt
cerrors.sqgl. TekcTbl COOOIIECHUI TOMKHBI OBIThH 3arpyKeHbl u3 (aina errors. lod.
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dannoBas cTpyktypa bl

Ha ¢usnueckom ypoBHe OazoBas Ttabmuua bBJl mpencraBiena B Buje HaOopa ¢ailinos
ONEPaMOHHON CUCTEMBI:

* (ailnbl, KOTOpbIE coepkar e€ naHHbIe ((aiiyibl JaHHBIX);

* (ailbl co CTpyKTypamu, oOecCleurBalOIIMMU YCKOPEHHBIH TOCTYN K JaHHBIM ((aiiibl
UHJIEKCOB);

* (haiinel, coaepkaiie HECTPYKTYpHUpOoBaHHYI0 MHMopManuio Oonbimoro ooséma (BLOB-
Gaiinbl);

* (haiinel Ppa3oBBIX UHICKCOB.

JIBa mocnennux tuna (aiaoB CO34al0TCS TOJIBKO B TOM ClIydae, €Clid TaOlulla COAEPKHUT
CTOJIOLBI COOTBETCTBYIOIIETO THIIA.

NmenoBanue nepeurciaeHHbx TUNOB (aitnoB B B/ (kpome EXT-daitnoB, koTopble UMEIOT
MOJIb30BaTeNbcKue (haiIoBbIe MMEHA) IPUBEIACHO HA PUCYHKE 0.

daiipl JaHHBIX
(pacmmpenue .1nn)

daitnpl TaOIUIIBI Daiinel nHAEKCOB
MM0JIb30BAaTEIIA (pacmmpenue .0nn)

BLOB-aiins
(pacmmpenue .2nn)

Pucynok 6. ®usnueckas crpykrypa b/ JIMUHTEP
MakcuMalIbHOE KOJIMYECTBO CO37[aBaeMbIX (pailyioB Kak10T0 THIA HE Ooiee 63.
Nmena daitioB Tabnuipl UMEIOT claeayomuii popmar:
<CHUCTEMHEM HOMep Tabjauuer>.<Tun damyua><HoMmMep obarna>
rae:

1) <cucTeMmHbr HOMep TaBJMLED> — CHCTEeMHBIH HOMep Tabmuibl B bJl (3HaueHue
cTonbma $$$S11 maHHOM TabIMIEl B CHCTEMHOM Tabmuie $$$SYSRL);
2) <Tun daisa> — Tun ¢aina TabIUIb:
* 0 — IDX-daiin (¢paitn HHIEKCOB);
* 1 — DATA-aiin (¢aiin 1aHHBIX);
» 2 — BLOB-daiin (¢paitn BLOB-nanHbIX).
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3) <uomep daiisia> — NOPAAKOBLII HOMED (haiina TaHHOTO THUIIA.
Hanpuwmep, 116.01, 116.11.

®aiipl TAOMUIBI MOTYT PACIIONaraThCs Ha Pa3IMYHbIX PU3UUECKUX WM JIOTHYECKUX JHCKAX
OC. Onu coznatorcs/mamenstorcs/ynansitores siapom CYB/[ JIMHTEP npu o6padorke SQL-
3aMmpoCcoB CO3AaHMI/MOTUPUKAIIAN/ YA ICHUS TAOIUIIBI.

B 3anpocax co3nanusi/Mmoauukanum cxeMbl TaOIUIBI MOKHO YKa3aTh KOJIMYECTBO U pa3Mephl
(aiinoB naHHbIX, HHAEKCOB, BLOB-(daiinos, a Takke Ha3HAUUTh (PU3NIECKOE YCTPOMCTBO, HA
KOTOPOM CJIEYET CO3/1aTh TOT WJIM MHOM (paii.

BbIi6Op 3THX XapaKTepUCTHK 3aBUCUT OT pa3MepoB TaOMUIlbl, HaJU4Usg CBOOOJHOTO
IIPOCTPAHCTBA HA YCTPOWCTBAX MPSAMOrO JOCTyNa M KOJWYECTBA 3THX YCTPOWCTB B
KOH(UTypaluy BEIYUCIUTEIHLHOTO KOMIUIEKCA.

Bcee daiinst CYBJl JIMHTEP (kpoMe (aiiioB CHCTEMHOTO XypHaja) HMEIOT CTPAHUYHYIO
OpraHM3aIHIo.

Crpanuna ¢aiina — 3to enuanna BBoga/BeiBona st sapa CYBJ] JIMHTEP, a takxe eaunumna
3axBara, 0CBOOOKICHUS W pacumpenus (aiinoBoro mpocrpancTBa. Kpome Toro, crpanuuna
ABJIICTCS €IUHMIIEH HETPEPHIBHOTO PACHOJOXKEHMS JAHHBIX (3aluCh JII000W TaONMULbI HE
MOXKET OBITh PACIIOJIOKEHA Ha JIBYX U 0oJiee CTpaHUIlax).

Jnuna crpanun ¢aiinos Bl IMHTEP pasua 4096 6aiit.

B Hpumeuanue

CYB/] JIMHTEP paccunThiBaeT Ha aTrOMapHOCTHb 3alMCH CTpaHULBl pasmepom 4096 OGaiit
(CYB JIMHTEP npenmonaraet, 9To KaXkaas TaKasi CTPAHHLIA [TPH 3aIUCH OyIeT MO0 3aMeHeHa
MOJHOCTBIO, JTMOO OCTAaHETCA B IIPEXKHEM COCTOSHMM). B ciyuae, eciu aTOMapHOCTb 3aIllUCH
CTpaHHIIBI He obecrieunBaeTcs (€caM YacTh CTPAHMIBI HAa JHMCKE MOXKET OBITh 3alicaHa
COZEPKUMBIM U3 BHYTPEHHETO ITyjla CTPAHUIL], a YacTb - OCTaTbcs 0€3 N3MEHEHUH ), KOpPEKTHAas
pabora CYBJ] JIMHTEP ne rapantupyercs.

[TepBbie cTpaHUIIBI KaKI0TO (aiina Tadnuiel 3aHuMaeT OuToBas kapta (BitMap) cocrostHus
CTpaHull 3TOro (Qaiina. Kax il OuT OUTOBON KapThl OTpaXKaeT:

* st IDX-daiinoB — (akt 3aHATOCTH COOTBETCTBYIOIIEH cTpaHMLbl (aiina (3aHATa WM
cBOOOHA);

* st DATA/BLOB-}aiiioB — BO3MOXXHOCTb HCHOJBb30BAHUS CTPAHMIbI (HATUYHE WU /
OTCYTCTBHE CBOOOJHOTO MECTa B CTPAHUIIE JIIsl TOOABICHUS 3aIHCH).

Hanpumep, nepBbiif UHAEKCHBIN (Al TaOIUIIEI MOKET UMETh CIEIYIONIYI0 CTPYKTYPY:

[B=1][C=2..32768] [B=32769] [C=32770..65536] [B=65537] [C=65538...65553]
[I=65554..98304] [B=98305] [I=98306..131072] ...

rae UQpPbl COOTBETCTBYIOT OPSIIKOBBIM HOMEpaM CTpaHul] (aiiia, a OyKBbl 0003HAYAIOT:
* B — crpanuiy OUTOBOM KapThl;
* C — cTpaHully KOHBEPTEPA;

* [ — cTpanuny unaekca.
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®daiinoBas crpykrypa B/l

dannbl AaHHbIX

Crpanuupb! ¢ailyia JaHHBIX COJEPKAT YIAKOBAHHBIE 3alUCH TAOIHUIIBL.

3anuce B Tabnuue HACHTU(UIUpPYETCS cUCTeMHbIM HoMmepom 3amucu (ROWID). Mecto
YAAJIEHHOM 3aIMCH, a TAKXKE €€ CUCTEMHBII HOMep NOBTOpHO ucnonb3yrorcs CYB/I. 3anucu
XPaHATCS B HEYNOPAJOYECHHOM BUJE.

I'IpaBMna yNnakoBKU AaHHbIX

1) YnaxoBka He pacupocTpansiercs Ha BLOB-nannbie u Baemnue ¢daitnsl (EXTFILE).

2) B cUMBONBHBIX 3HAYCHHUAX YCEKAIOTCS MOCIEIHHUE MPOOETbl, a PU yIaKOBKEe 3HAYCHUH
MPOYUX TUIOB JAHHBIX OTOPACHIBAIOTCS IMOCIIEAHNE HyleBble OaiiTel. Hampumep, mnemsie
yucia co 3HaueHussME oT 0 10 255 OyayT 3aHUMATh TOJIBKO OAMH OaMT, IeJbIe Yrcia oT 256
1o 32767 — 2 Gaiita u T.1.

3) Ecnu 3Hauenue cronbua HyneBoe (MM COCTOUT U3 OJHUX MPOOETOB), TO B yIIAKOBAaHHON
3aIlMCU Ha COOTBETCTBYIOLEM MECTE OyJIeT TOJBKO NEPBBIN OANT M cuMBOJI. OcTajabHbIE
0alThl (CHMBOJIBI) 3HAYEHUS B yIAKOBAaHHOW 3amucu OTCYTCTBYIOT. [Ipu BhIOOpKE Takux
3HaueHuii u3 bl onu npeoOpa3yroTcs B nepBOHAYAIBHBIN BUI.

4) Jlns ontumusanuu padotsl siapa CYB/I npu BcTaBKe TaHHBIX PEKOMEHIYETCS YCTaHOBUTH
MPOLEHT OKUJAEMOTr0 pa3Mepa YHaKOBaHHOM 3allMCH MO CPAaBHEHHUIO C HEYNaKOBaHHON
(mapametp PCTFILL, yKa3bIBaeTCs P CO3AaHUM TaONUIIbI, 10 yMomyaHuto paseH 100%).

MNMpaBuna pasmeLweHusa AaHHbIX

1) IIpu pa3MenieHrH JaHHBIX PEKOMEHAYETCS YCTAaHOBHUTH MPOLIEHTHBIA MOPOT CBOOOIHOTO
MecTa cTpaHull (aiia JaHHBIX, MPU KOTOPOM CTpaHMIa OyleT MmoMedyeHa Kak 3aHsTas
(mapamerp PCTFREE, yKa3bIBaeTCs MPU CO3IaHUU TAOJHUIIbI, 3HAYCHUE 10 YMOTYAHHUIO
paBHO 0%). [Tapamerp PCTFREE npeaHa3HaueH JUIs peloTBpalieHus (parMeHTauu B
CTpaHUIaX JaHHBIX.

2) Jns pa3mMelieHus B Tabnuile BHOBb MOCTYIMBILEH 3amucu onpenensercs (dyepe3 OUToByIO
KapTy COCTOSIHMS CTpaHull (ailla JaHHBIX) MepBas cTpaHMLA (C yd4eToM Mapamerpa
PCTFREE), B KOTOPYIO MOKHO pa3MECTUTh YIIAKOBAaHHYIO 3alKCh (C y4eTOM MapaMmeTpa
PCTFILL), nu6o no6aBnseTcs HOBasi CTPaHHMIIA.

3) Crpanuna momevaercsi, Kak 3aHsTas IO TeX MOp, Moka He OyneT uMeTh Oonee uem
PCTFREE HpOIEHTOB CBOOOJHOIO MPOCTpaHCTBA. Takum 0Opa3oM, BBICOKHM MPOIEHT
3amoJHEHUsl cTpaHull Qaiina gaHHeIX (mapameTp PCTFILL) MHUHUMHU3UpPYET (QaiiioBoe
MPOCTPAHCTBO, 3aHATOE JTAHHBIMH, YCKOPSISI IOUCK JaHHBIX, HO 3aMeIsieT 100aBIeHUe U
MoAM(UKALKIO NaHHBIX. HU3KUI POLIEHT 3arnoiHeHus CTpaHuIl (aiiya JaHHBIX TPUBOAUT
K HeA((PEKTUBHOMY Pa3MELICHUIO TAaHHBIX, HO MOXKET YCKOPHUTD 3arpy3Ky U MOIU(UKAIHIO
JTAaHHBIX.

dannbl NHOEeKcoB

Jnst kaxaoW TaOmUIBl CO3/aeTcs, MO MeHbIIeld Mmepe, oauH Qaitn mHaekcoB — IDX-
¢aitn. MakcumanbHOE BO3MOXKHOE KOJMYECTBO (ailioB MHAEKCOB He Oonee 63. Kaxmwiid
Gaiin MHIEKCOB CONEPKUT OUTOBYIO KapTy cocTosHUs crpanul ¢aina (BitMap) u
COOCTBEHHO MHJIEKCHBIE CTpaHHIbI. JIOMOJHUTENBHO K 3TOMY IMEpBbII MHICKCHBIN (aiin (c
pacipenueM .01) conepKUT agpecHbIil KOHBEPTEP 3aMCEH.

but xapte1 BitMap IDX-daiina yka3piBaeT Ha MPUCYTCTBUE/OTCYTCTBUE B COOTBETCTBYIOMIEH
cTpanurle nHbopMauu (CTpaHUIA 3aHIATA/CBOOOIHA).
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®daiinoBas crpykrypa B/l

HNupaexcHbie CTpaHUIBbI COACPIKAT I/IH(I)OpMaLII/IIO O MMPOCTHIX U COCTAaBHLIX NMHACKCAX Ta6J'II/II_[LI.
HNupexcol MpEeaAHA3HAYCHBI AJI MMOBBIIICHUA CKOPOCTU ITOUCKOBBIX onepaunﬁ B BZ[

ITpocToit nHAEKC 1Mo cTONOIY A CTPOUTCS U3 Map BUJA!
BHaueHme <-> RowId

CocTtaBHOI HHIEKC MO CTOJIOIAM CTPOUTCA U3 Hap BUA:
SHaueHMrel+3HaueHreZ+ .. +3HadeHmeN <-> RowId
CrpykTypa nepBoro ¢aiiia HHISKCOB IPUBEIECHA Ha PUCYHKE 7.

HpI/I HCIIOJIBb30BAHHUHU B SQL-3aHpoce YCJ'IOBI/Iﬁ MOUCKA, HAJIOXKCHHBIX Ha HMHIACKCUPYCMBbIC
CTOJ'I6I_U>I, AAPO CyEI[ ABTOMATUYCCKHU MMOAKIIOYACT arrapaTr HHACKCOB.

IIpocTpancTBO cCTPaHKULY

BitMap — OuToBas KapTa COCTOSIHUS CTPAHUI]

AnipecHblil KOHBEpTEP

HNHaekcobl ¢T010110B

NHuneke no cronbiry A

Wupexc mo crondmy B !
Wnnexc no cronbiyy E E

Pucynox 7. Ctpykrypa nepBoro ¢aiiaa HHICKCOB

CrpykTypa HMHIEKCOB MpeAcTaBiIsieT coboir B*-mepeBo, Kakaplid y3ell KOTOPOTO SIBIISIETCS
crpanureit IDX-daitma. [lpu noGaBneHun wHbOpMAaMM B HWHIESKCHUPOBAHHYIO TaOJIUILY
JIEPEBO WHJIEKCOB Pa3BETBISIETCS (3aHUMAas CBOOOIHBIC CTPaHUIIBI (pailiia HHIACKCOB), PAaCTET
YpOBEHb JepeBa, T.€. KOJIUYECTBO Y3J0B, KOTOpPOE HEOOXOAMMO HPONTH MO JEpeBy IS
ONpe/ieNIeHUs] MECTOIOJIOKEHUSI HCKOMBIX JIaHHBIX (COOTBETCTBEHHO, OMNEPALUiA YTEHUS
JaHHBIX cTpaHUl] (Qailna uHAekcoB). Ilpu ynaneHUM NaHHBIX W3 TAOIUIBI MHAECKCHBIE
CTPYKTYpPBbI yIPOILAIOTCS, 0OCBOOOXKAasl 3aHAThIE CTPAHUIIBI.

WNHunekcbl ccputatoTcest Ha (ailyl JaHHBIX TOJIBKO KOCBEHHO, 4Yepe3 aJpeCHBbIM KOHBEPTEP —
CHELHAJIbHYI0 CTPYKTYpPY JaHHBIX, KOTOpas 110 HOMEpY 3alliCH MO3BOJSIET ONpeAeTuTh e
MeCTOHaxoXIeHue B ¢aie ganHbix. Kaxaoii 3anucu ¢ HomepoMm N B aipeCHOM KOHBEPTEpE
COOTBETCTBYET yKa3aTeslb Ha €€ MECTOHAXO0XJACHHUE B BUJIE Mapbl YUCEI:

<HOMep OQawnya OaHHEX><HOMEP CTPaHMLEl B 3TOM OQanje>
CnenoBarenbHO, pa3Mep aJIpecHOr0 KOHBEpTepa MPOMOPUHUOHAIEH MAaKCUMAJIbHOMY

konuectBy ROWID, ykazanHoMy mipu co3manuu Tabmuiel. Ha pucynke 8 mpuBegeHa cxema
B3aMMOJICHCTBUS aJJPECHOr0 KOHBEpTEpa U UHJEKCOB.
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®daiinoBas crpykrypa B/l

daiiy1 NHIEKCOB daiiyg JaHHBIX
» Uanekc crosbma Family E AJpecHbIi RowlD | Family Name
. | 3nauenne | RowID E KOHBEpTEP 1
: MapkuH ol ! oo ' 2 Mapkun | Cepreit
+ | Cemnrop 23| ! 2 E
' |ITomos 200] : 3 :
. |Ycrunos 3| : I 23 Cemurop _ |Bopuc
I E ! 3 | 3 VYerunoB | HOpwid
o . : L Ionos UBan
+ Munexc cron6iia Name } 200 !
+ | 3nayenue | RowID E !
' |bopuc 23 ' E
E UBan 200 E :
' [Cepreii 2 ! :
 [1Opuii 3 ; :

Pucynok 8. Cxema B3auMozeicTBus Gaiiia MHIEKCOB U aJJpeCHOr0 KOHBEpTepa

Jmuna unaaexca B CYBJ] JIMHTEP ue moxer npessimark 1024 Gaiira.

dannbl HeCTPYKTYPUPOBaAHHbLIX OOBHEKTOB

BLOB (Binary Large Object) — HecTpyKTypUpOBaHHBIH IBOMYHBINA 00BEKT, IPEAHA3HAUCHHBII
JUIA XpaHEHUs TEKCTOBOM HMHpopMmanmu O0nbmIoro oobema, rpapukd, MYyIBTUMETUHHBIX
JAHHBIX U T.II.

3nauenus Tuna BLOB pacnonaratorcst B BLOB-(aiine Tabmuipl, a B Kax10ii 3anucu ¢aiina
JAaHHBIX Ha MecTe cooTBeTcTBYyroImero BLOB-mons xpanutcs OaiiToBasi cTpoka, KOTopas
SIBIISIETCS CChUTKOM Ha cTpanuily BLOB-(aiina, roe xpanurcss BLOB-3nauenue (pucyHok 9).

' Qaiin faHHBIX | \  BLOB-Qaiin |
ID |BLOB
L = E
= |

Pucynok 9. Crpykrypa ccbuiok Ha BLOB-00beKTH

JBa HeOonpmmx BLOB-3HaueHusI MOTYT COCEICTBOBATh B OJHOM CTPaHUIIE, OJJHO 3HAUYCHUE
JOJDKHO OTpaHu4MBaThes npeaenamu oqHoro BLOB-gaiina.

B IHpumeuannue
Homyckaetrcsi co3manue Heckoiabknx BLOB-cTon0moB B Tabnuie (MX MaKCHMallbHOE
KOJIMYECTBO 3aBHCHUT OT pa3MepoB 3amucu Tabmwuipl). s paborsr ¢ BLOB-3HaueHus MU
CYIIECTBYET /IBa THIIa KOMaHJ. KoMaHIBI MEepBOro TWUINAa HE PAaCCUUTAHBI Ha HCIIOJIL30BAHHE
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®daiinoBas crpykrypa B/l

Heckonbkux BLOB-cTon0110B, 1 mo3ToMy B HUX He yKa3biBaeTcsi Homep BLOB-cronbua. Eciu
UCIONB30BaTh 3TH KOMaH/bl, TO OHU Bcerna OymyT paborarb ¢ mepBeiM BLOB-cronbuom
Tabnuupl. B komanpmax Broporo Ttuma ykasbsiBaeTcs Homep BLOB-cton6ma. Hymeparus
CTOJIOLIOB HAYMHAETCA C 1, ¥ pH MojicueTe HoMepa CTOJIONA YUUTHIBAIOTCS CTOJIOIBI BCEX TUIIOB.

[Ipu co3manum TaOIMIBI UMEETCS BO3MOXKHOCTh yKa3aTh IMPOICHT 3alOJHEHUS CTPaHUIL
BLOB-aiina. 910 urcio 10KHO ObITh HedbiM B mipenenax oT 1 go 100. Ecnu kakas-mu6o
CTpaHMIla 3allOJIHEHA CBBIIIE ATOTO IMPOIEHTa, TO OHA OYAET HCIONH30BATHCS TOJBKO IS
pacmpenus xpausaimxcs B Heii BLOB-3Hauenuii, HO He 17151 100aBICHUS HOBBIX.

ITo ymomuanuto nponieHT 3anoiHenus ctpanul] BLOB-¢aiina pasen 50. Eciu 3aHOCHMBIEC B
tabmuiy BLOB-3HaueHus1 B qanbpHEHIIIEM HE paCHIUPSIIOTCS, TO PEKOMEHIYETCSl YBEITHYUTD
MPOLIEHT 3alOJHEHHUS.

C Touxu 3penus CYBJI xapakrep undopmanuu, xpansieiics B BLOB-ctonOue, 3HaueHus He
umeer, T.K. 41po CYB/l BbIMOTHSAET ¢ STUMH 00bEKTaMU TOJIBKO TPUMUTHBHBIE ONEPALIUHU:

* BBIOpaTh (M MepenaTh) NOPLHUI0 JaHHBIX KIMEHTCKOMY MPUII0KEHHUIO;
* o4nuCTUTH (0cBOOOANTH) 3aHATEIE BLOB-00bEKTOM CTpaHUIIBL;

 ynanuth BLOB-ganHbie (OAHOBPEMEHHO C yAaJIEHHEM COOTBETCTBYIOIIETO MO B 3alUCH
TaOIUIIBI);

* 100aBHUTh MOPIUIO JaHHBIX B KoHell BLOB-o0bekTa.

Bri6opka BLOB-manubix u go6aenenune mx B BLOB-ctonGerr BBITIOMHSAETCS MOPIUSMH.
Pa3mep mopiuu npu 5TOM HE TOJDKEH IPEBBIMAaTh 64768 OailT.

Anpo CYB]] untepnperupyer BLOB-3HaueHHe Kak moCienoBaTeIbHOCTh O0AalTOB, OJHAKO
JUTSL TIPUIIOXKEHUH, MCIONB3YIOMIUX TaKUe 3HAYeHMsI, BAXKHO OTJIMYaTh TpaduKy OT TEKCTa,
ayouo JaHHbIE OT aHuMauuu W T.J. g 3Toro mnonb3oBareidb MOXET KOAMPOBATH
xapaktep pasmemaemori B b/l BLOB-undopmarnuu. Jlns wumentudukamum xapakrepa
BLOB-undopmarnuu ucnonb3ytorcst koapl. 3HadeHus: komoB B CYDBJl He TUMM3uUpOBaHBI
(monp30BaTeNh O CBOEMY YCMOTPEHHIO BbITIONHAET uaeHTudukanuio BLOB-nannbpix). B
CYB/l JIMHTEP makcumanbHOE KOJTUYECTBO KOJIOB paBHO 232, MPU 3TOM 3HAUECHUSI MEHBIIIE
HyJs1 3ape3epBupoBanbl pazpadorunkom CYB/ JIMHTEP nns nanpHeiero ncmoab30BaHus.

BHewHue hannbl

CYBA JIMHTEP nonnepxuBaer tun naHHbix EXTFILE (BHemnuit daitn). Joctynm k
nanabiM THna EXTFILE, pasmenieHHbIM B ynasieHHbIX B/I, ocyliecTBiseTcst 3 KIMEHTCKOro
MPWIOKEHUST ¢ MOMOIIbI0 ceTeBbIX (QyHKUMA OC WM ¢ UCHOJIb30BAaHHUEM BCTPOEHHOM
¢byskuu a3bika SQL.

ITo cronbuny EXTFILE wmoxer ObIThb mHOCTpoeH (pa3oBbli HHIEKC, MO3BOJISIOIIMM
IIPOU3BOAMTD MOMCK UH(OPMALIKH 1O TIOJTHOMY TEKCTY WIIH 110 BCEM TEKCTOBBIM IOJISIM (paiina.

XapaxkTep uHpOpMaIK, HAXOASIIEH s BO BHENTHEM ¢aiiie, He umeeT 3HaueHus. Sapo CYB]]
MOJICPKUBACT C ITHM OOBEKTOM CIICTYIOIIHE OTICPAIUH:

* TMONy4YuTh UMs Qaiina, coorBercTBytomero Tuiy naHHeix EXTFILE;

* TIOJYYUTH JIaTy ¥ BpeMs MOCJIETHET0 U3MEHEHHUS BHEITHeTo (paiina;

* TOJY4YUTh pa3Mep BHEIIHEro daiina;

* TOJYYUTb UM [0 YMOJTYAHUIO BHEIIHETO (aiina;
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®daiinoBas crpykrypa B/l

ycraHoBUTh GuiibTp ais crondua EXTFILE;

HOJIY4YUTh HOMEp GMIbTpa, ycTaHoBIeHHOro Juid ctonbna ¢ Tunom EXTFILE.

Paboune dannbl

B nponecce paborel CYB/] JIMHTEP co3naer cnenyrouue padoune paityibl:

1.31 — ¢aiin 6ut-BexTopoB. Mcnonb3yercs supom CYB]J] nns xpaHeHus HHPOPMAIMU O
3aMKCsIX, HAWEHHBIX [IPU BBIIIOJHEHUN TOMCKOBOTO 3aMpoca;

1.41 — pabouwii ¢ain ans XpaHeHHWsS HAWJICHHBIX 3alMCcedl TOMCKOBOTO 3arpoca
(McTonb3yeTcs TaKXkKe U AJIsl XpaHEHUS] BPEMEHHBIX UH/IEKCOB);

1.5* — ¢aiasl COPTUPOBKH. * MOKET U3MEHAThCSA oT 1 mo 255. IlpennasHaueHbl s
BBITIOJTHEHHSI COPTUPOBKH pe3ylibTara MOMCKOBOTO 3ampoca, o0padotku SQL-3ampocos ¢
onuusamu DISTINCT u GROUP BY, noctpoenust uauekcoB u T.1. [lo ymonuanuto B b/]
co3naercsi oguH (aia copTupoBkH (1.51), HO UX KOJUYECTBO MOXKET OBITh M3MEHEHO
yTUIUTON gendb;

1.61 — cneuuanbHbI (aill CHCTEMHOro >XypHasla, cojaep)Kaluil HH(OpMalU O
KOHTPOJIbHBIX TOUKAX, TOPSYEM PE3EPBUPOBAHUU U T.11.;

XXXXXXxX .01 (Hampumep: 00000001.61,00000002.61, ...) — dailbl CHCTEMHOTO
KypHasa, MpeaHa3HaueHHbIe ISl BEICHHUS IMPOTOKOJIAa O BCEX M3MEHEHHUSX, CIIEIaHHBIX
B b/ (ceaHchl uTeHus B XypHaJie HE pPErHCTpuUpyroTcs). [lpu BHe3armHOM (aBapHitHOM)
3aBepmieann padotel CYBJl (Hampumep, mpH OTKIIOUEHWHW TUTAHUS KOMITBIOTEpA)
HEKOTOpBIC TpPaH3aKIMK MOTYT OBITh He 0OpaOOTaHHBIMU JI0 KOHIIA. B 3TOM ciyuae
npu ciuenyromem 3anycke sapo CYBJl onmpenenutr mo KypHaidy Hajldyude MpPEepBaHHBIX
TpaH3aKUUN U aHHYJIUPYET BCE CAEIaHHbIe UMU U3MEHEHUSI.

@aiinpl 1.31 1 1 .41 UMEIOT OIUHAKOBYIO CTPYKTYPY (prcyHok 10).

CTpaHuLa 32767 CTpaHHIa 32767
OUTOBOM CTpaHUII OHUTOBOI CTpaHHUII
MAacCKH JIAHHBIX MAaCKH JIAaHHBIX

Pucynox 10. ®usnueckas ctpykrypa ¢aitnos 1.31 u 1.41

Pasmepsl pabounx (aitioB HE SBIAIOTCS (PUKCUPOBAHHBIMU Ha MPOTSHKEHUHM BCETO CEaHca
pabots! sigpa CYBJI, a pacmupstorcst o Mepe HEOOXOIUMOCTH. YCTaHABIMBAIOTCS TOJIBKO
uX MpeenbHble pa3Mepsl (cM. T1oKyMeHT «Co3anue u KoHpurypupoBanue 0as3bl TaHHBIX»,
xoMauel SET SYSWRK LIMIT u SET SYSWBV LIMIT).

Crpanuubl JaHHBIX pabouero ¢aitnma 1.41 wucmonb3yloTcs A XpaHeHus (¢aillloBbIX
pabounx obnacreit CYB/] JIMHTEP u ux neckpuntopos. Pabouune oOnactu rnpenHa3HaueHbI
JUIE XpaHEHHs PE3yIbTaroB OOpaOOTKH JaHHBIX Pa3JIMYHBIX TI0JIb30BaTelICi, KOHTCHTA
TPHUITEPHBIX OINEpalMii U XPaHUMBIX Tpoueayp. Jlormueckass cTpykTypa CTpaHUI] JaHHBIX
pabouero daiina npuBeneHa Ha pUcyHke 11.

CTpaHHUIa
JIECKPHUIITOPOB
pabounx
obnacreit

pabouas
o0nacTh

pabouas
00J1acTh

pabouas
005acThb

CTpaHuIla
JECKPUIITOPOB

" |pabounx

oOnacren

pabouas
00J1acTh

pabouas
005acTb

Pucynox 11. Jlornueckasi CTpyKTypa CTpaHHUIl JaHHBIX pabodero ¢aiiia
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®daiinoBas crpykrypa B/l

CTpaHullpl JIECKPUNTOPOB BBLACISAIOTCS MO Mepe HeoOXOOUMOCTH (B Hawane paboThl
CYB/] JIMHTEP ux HeT BoOOII€) M MOTYT pacmojararbcsi B pa3HbIX MecTax pabouero ¢aiina,
a HOMEpa 3TUX CTPAHUI] COXPAHIIOTCS B CIIELUAIbHO BBIIEICHHOM MACCHUBE B Iyle spa
CVYB/I. Pa3zmep storo maccuBa 3amaercs npu co3nanuu b/l (cm. nokyment «CosnaHue u
KoH(urypupoBanue 6a3bl 1aHHbIX», komManaa SET WORKAREA).
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Xapaktepuctuku CYbA IMHTEP

npOCTble TUNbl AaHHbIX

Crnucoxk noanepxkubaeMbix CYBJ JIMHTEP npocThix TUMOB AaHHBIX MIPUBEIEH B Ta0nuie 2.

Tabnuma 2. [lonaep>kuBaeMble TUITHI JAaHHBIX

Tun JaHHBIX Oo06o3HaueHue Jlnuna (B 6aiiTax)
Ctpoka CHMBOJIOB (PMKCHPOBAHHOM JIJTUHBI CHAR 1o 4000
Crpoka UNICODE-cumBonoB ¢pukcupoBanHoir |[NCHAR 10 4000
JUTMUHBI (2000 cumBOIIOB)
Crpoka CHMBOJIOB IEPEMEHHOM JTMHBI VARCHAR 10 4000
Crpoka UNICODE-cumB0II0B IiepeMEHHOI NCHAR VARYING 1o 4000
JUTUHBI (2000 cuMBOJIOB)
Crtpoxka 6aiiTOB PUKCUPOBAHHOM JITTMHBI BYTE 1o 4000
Crpoka 0aliTOB NEpeMEHHOM JITUHBI VARBYTE 10 4000
Koportkoe mienoe SMALLINT 2
[enoe INTEGER 4
JnuaHOoE 1menoe BIGINT 8
BemiecTBenHoe uncIio (miaBaromnas TOYKa) REAL 4
BemecrBeHHOE YMCII0 ABOMHOM TOYHOCTH DOUBLE 8
(TmaBaromias TouKa)
BemectBennoe uncino (puxcupoannas touka) |NUMERIC 16
Jlornueckoe 3HaueHMe BOOLEAN 1
Jara DATE 16
BLOB-00bekT BLOB 110 2 MIPJL.
Buemrnwmii daiin EXTFILE 110 2 MIIpJL.
['eomeTpuyeckue TUIBI JAHHBIX pasznen

«l'eomeTpuyeckmne

TUITbI JaHHBbIX»

I'eomeTqueCKMe TUNbI AaHHbIX

B CVYBA JIMHTEP pnia noaaepKKu TIE€OMETPUYECKMX THIIOB JAHHBIX pPEaU30BaHO
noaMHoxkecTBO cpensl SQL ¢ reomerpuueckumu tunamu (SQL with Geometry Types),
cneuuuKanys KoTopoil mnpemioxeHa koHcopuuymoMm OpenGIS. Cronben Tabmuubl, B
KOTOPOM XPaHATCS TEOMETPUYECKHE JaHHbIEC, IMEET FT€OMETPUUECKUNA THII.

st XpaHeHHUs TeOMETPHUYECKHX ITaHHBIX MOXXHO HCHOJIb30BaTh TUM AaHHBIX VARBYTE/
GEOMETRY c¢ wmakcumaneHbiM pazMepom 4000 OGailt (mpumeHsercs A XpaHEHUS
MPOCTHIX TEOMETPUUYECKUX 00hekTOB), 100 BLOB (mpumeHsieTcst 1jsi XpaHEHUs CIOXKHBIX

reOMETPUICCKUX 06’LCKTOB).

B CYB/] JIMHTEP nonaep»xuBaeTcsi BO3MOKHOCTH CO3aHUS OTHOCTOIOIIOBBIX HHAEKCOB IS

BLOB-cT0on6110B reoMeTpu4ecKiX TUIIOB.
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Xapakrtepuctuku CYBJl IUHTEP

FCOMeTpI/ILIeCKI/Ie TUIIbI NAaHHBIX ITO3BOJIAKOT I'CHCPUPOBATH, COXPAHATH W AHAJIM3UPOBATH

reorpaq)lxlqecxne JAaHHBIC, KOTOPBIC OTPAKAKOT 3JICMCHTBI OKPY’KAIOIICTO MUpa:

* reorpaduuecKue 0ObEKTH (HapuMep: ropa, BOA0OEM, TOpo.);

* TeppuTopuu (Hampumep: 06JIacTh, 3a/1aBaeMasi IOYTOBBIM UHIEKCOM);

* MECTONOJIOKEHHUS (HapuMep, MEPEKPECTOK, KaK CIIeNU(PUIECKOe MECTO MIEPECEUCHUS IBYX

JIOpOT).

CYB/I JIMHTEP noanepxuBaeT caeAyoIIre TUITH TEOMETPUIECKUX JaHHBIX (Tabmuia 3).

Tabnuua 3. ['eomerpuueckue TUIBI JaHHBIX, nogaepxkuBaembie CYBJ] JIMHTEP

Tun gaHHBIX Onucanne
POINT TOYKa
LINESTRINGT[ (n) ] JIOMaHasl JIMHUS
POLYGONT (n) ] MHOTOYTOJTbHUK

MULTIPOINTJ (n) ]

HabOp TOYEK

MULTILINESTRING[ (n) |

HA0OP JIOMaHBIX JIMHUN

MULTIPOLYGON] (n) ]

Ha60p MHOT'OYTOJIbHUKOB

BOX MPSMOYTOJIbHUK
LINE npocras (He JJoMaHasi) JINHUS
CIRCLE OKPY>KHOCTb

GEOMETRYCOLLECTION] (n) ]

Ha0Op reoOMeTpPHUECKIX 00HEKTOB

KonnyectBeHHble XapPaKTepuCTukun

Konunuectennsie xapakrepuctuku b/ IMHTEP npuBenens: B Tabnuiie 4.

Tabnuua 4. KonmnuectBennsie xapakrepuctuku b/ JIUHTEP

IMapamerp CYB/J JIMHTEP 3HayeHue
MakcumanbHoe yucino tabnui B SQL-3anmpoce (Ha 0HOM YpOBHE) 32
MakcumanbHOE Yrciio Tadnuil B b1 65536

MakcuMabHO€E YUCIIO 3aMucel B TabIuIe n0 2°° (~1 mupx.)

KonngectBo 3amuceil, BBIOMpaeMbIX OJHUM 3alIpOCOM 10 2% (~500 muH.)
MaxkcuMaJIbHO€E YHUCIIO CTOJIOIOB B OAHOM TaOIHIlE 250
MakcumanbHas J1nrHa 3anuck (He cuntass BLOB-noneii) 64 K6air
MaxkcuMaJIbHOE KOJIMYECTBO KITFOUEl B TaOIuIile 250
MaxkcumainbHas JuiMHa Kitoda (B 0aiTax) 1024

1 o o o o
310 HEe «IHCTBII pasMep 3anucu (T.e. cymMMa JAJUH BCEX MOJIEH), a «IPSA3HBIIN» — CO Bcei
BCIIOMOTaTeIbHON HH(POPMAIIUCH:

* JOmoONHUTENbHO 2 Oaiita Ha kaxaoe moje nepemenHoi anmuHel — VARCHAR, NVARCHAR,
VARBYTE;

* JIOTIOJTHUTENIbHBIC OANTHI HA KaXKIBIN CTONOCI A1 XpaHeHHsI HTHPOPMAITUK O MaHJATHOM JOCTYIIE;
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Xapakrepuctuxkn CYBJl IUHTEP

* JIOIIOJHMUTEIIbHBIN pa3MEp 3arojioBKa 3arimucu.

BcnenctBue 3Toro peansHO MakcMMaibHasl UTMHA 3alMCH HECKOJIbKO MeHbIne 64 KoaiiT. Hackombko
MEHBIIIE — 3aBUCHUT OT OOIIET0 KOJIMYECTBa CTOIO1I0B B Ta0IHIIE, KOTUYECTBA CTOJIOIOB C IEPEMEHHOM
JUIMHOM U T.JI., HO JOCTaTOYHO OJIM3KO K YKa3aHHOMY pa3Mepy.

MakcumalibHasi IJTMHA COCTABHOTO MHeKca paBHa 1024 GaiTaMm.

OrpaHquHMe LeJIOCTHOCTUN AaHHbIX

It B/l BakHO TapaHTUPOBaTh MOMYMHEHHOCTh JAHHBIX, J00aBisieMbix B Tabmuibl b/,
HEKOTOPBIM OpPraHU3ALMOHHBIM IPABWIAM, KOTOPBIE ONPEACIAIOTCS aAMUHUCTpAaTopom b/]
WINA pa3pabOTYMKOM KIMEHTCKOTO MPHIIOKEHUs. ECIM KIMEHTCKOE MPUIIOKEHHUE TBITaeTCs
J100aBUTh WM HW3MEHUTH 3allCh, HApyLIAIOIIyI0 YCTAaHOBJIEHHBbIE IpaBuia (MpaBuia
nenoctHoctv), To CYB/] nomkHa OTBEprHYTh ONEpPALMI0 U BO3BPAaTUTH IPUIIOKEHUIO
COOTBETCTBYIOLIUN KOJI 3aBEPILICHUS.

Jns pemeHuss mpoOsieM, CBS3aHHBIX C COOJIONEHHEM MPaBUJ LEIOCTHOCTH JIaHHBIX,
CYBI JIMHTEP npennaraet Takue cpeicTBa, KAk OrpaHUYEHHUS LIEJI0CTHOCTH U Tpurreps! bJ1.

OepaHuquue yeirocmHocmu — 3TO IleKHapaTHBHLIﬁ cIoco0 3alaHus OpraHU3allMOHHOI'O
paBujia IJid CTOJ'I6I_Ia Ta6J'II/II_ILI. Peus unét o moruveckoit HCJIOCTHOCTH, HAIIPUMEP, 3HAYCHUA
CTOJ'I6I_[8. «I[aTa YBOJIbHCHHA» HE MOT'YT OBbITh MEHBIIIC 3HAYCHUM CTOJ'I6I_Ia «I[aTa npucma Ha
pa60Ty». OrpaHquHHe HECJIOCTHOCTU MPCACTABIIACT coboit YTBCPIKACHUC O JAHHBIX Ta6J'II/II_[LI,
KOTOPOC HOJIZKHO OBITh BCCraa NCTUHHBIM:

e ecnu Juis cymectBytomei B bJ] Tabnuipl BBOAWTCS OTrpaHHuYEHHUE IIEIOCTHOCTH, a B
TabNuIe y’Ke CYHIeCTBYIOT JaHHbIE, HE YIOBIETBOPSIOLIUE 3TOMY OTPAaHHUYEHUIO, TO TAKOE
OrpaHUYCHHUE HEJIb3s1 BBECTH B JCHCTBUE;

¢ IIOCJIC TOI'O KaK OIrpaHUYCHUEC HNEJIOCTHOCTH OIIPEACIICHO, BCC SQL—3aHpOCLI, Hapymaromue
9TO OIr'paHUYCHUC, UTHOPUPYIOTCA C BBIJIaUeH COOTBCTCTBYIOLICTO KOJAa 3aBCPIICHUA.

OFpaHI/I‘IeHI/IH HCJIOCTHOCTU ONPCACIIAOTCSA BMECTC C Ta6J'IPII.[eI>i (I/IJ'II/I I[O68.BJ'IHIOTC5I npu
MO,Z[I/I(bI/IKaHI/II/I eé CXCMBI) U COXPAaHAIOTCA KaK 4YaCTb OIIPCACICHUA CXCMbI Ta6J'II/II_IBI
HCHTPAJIN30BAHHO B CJIOBApPC JJaHHbIX. Ecmu MpaBUJIO OI'paHUYCHHA EJIOCTHOCTHU UBMCHACTCA,
€ro Tpe6yeTc>1 HU3MCHUTDL JIMIIb OAWH pa3 — Ha YPOBHC B]_I, d HC MHIAUBUAYAJIbHO AJIA KaKJ10I'0
KIIMCHTCKOTI'O ITPHUJIOKCHUS.

CVYB/I JIMHTEP noanepxuBaet caeAyroIue OrpaHuueHNs [IETOCTHOCTH:

* NOT NULL — 3anperniaet BHECTH B CTOJIOEI] TAOIHIIBI HEM3BECTHBIE WIIH HEONPEACTIEHHbIE
3HaueHust (00braHO NULL-3HaueHust WCHONB3YIOTCS st 0003HAYeHUST WMEHHO
HEU3BECTHBIX WM HEONPEEIEHHBIX 3HAaUECHUN);

* UNIQUE (orpannuenue yHUKaJbHOCTH 3HAYEHMIT) — 3ampeniaeT JyOoIMpoBaHrue 3HaYeHU I
B cronbue. CYB/] nomkHa aBTOMarnyecky OTCIIEKMBaTh YHUKAIbHOCTh 3HAYEHU cTOJI011a
WIM COCTAaBHOTO 3HAYEHMsI IPYIIbI CTOIOLOB (COCTAaBHOE 3HAUEHUE — ITO KOHKAaTEHAIUH
3HaYeHUN 3a/laHHOM Tpymmbl cTosnbnoB). [Ipy HapylieHUHn yHMKaJIbHOCTH HPUIIOKEHHE
MOJIyYUT COOTBETCTBYIOIIMN KO 3aBEpLICHMs], a Bce U3MeHeHus B b/l, crenanHble TaHHBIM
SQL-3ampocom, 6ymyT ormenenbl. UNIQUE-orpannuenue nonyckaet NULL-3HauenHwus;

« PRIMARY KEY (mepBuunbiii kitou) — 3anpemaer ayonukatel 1 NULL-3HaueHus B
CTOJIOIE WJIK COCTaBHOM 3HAUYE€HUU TPYIIIBI CTOJIOIOB;

 FOREIGN KEY (BHemHuii kito4) — TpeOyeT, 4TOObI KaKI0€ 3HAUCHUE B CTOJIOIE WIIH
COCTAaBHOM 3HAYEHUH TPYMIBI CTOJOIOB B JaHHOW TaOJHIIE COBNANAIO CO 3HAYCHHUEM
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n3 cronbua tuna UNIQUE unn PRIMARY KEY B ykazannoil tabnuie. (Orpanndenus
uenoctHocTH FOREIGN KEY Takke onpenenstor 1ecTBUS «CChUIOYHOM LETOCTHOCTHY,
kotopslie onpenesstot aericteus CYB/| JIMHTEP ¢ 3aBucuMbIMY JaHHBIMU IPY U3MEHEHUU
TEX JIAHHbIX, HA KOTOPBIE OHU CCHUIAIOTCS);

* CHECK (neknapaTuBHas LEJIOCTHOCTb) — 3alpellaeT 3HAueHHs, KOTOpble He
YAOBJIETBOPSIIOT JIOTMYECKOMY BBIPAKEHHUIO OTPAaHUYEHUs. IJTO OrpaHHMYEHHE OOBIYHO
HaKJIaJbIBAeTCsl Ha 3HaYeHMs cToiOuoB. Hampumep, eciu KOpHOpaTUBHBIMU HMpPaBUIAMU
HE pa3peuieHo MmiatuTh coTpynHuky menee 1000 py6. m Gomee 10000 pyO., uMeHHO
TAaKO€ OrpaHWYECHHE Ha 3HAYCHMS CTOJOLA MOXHO BBECTH, YTOOBI MCKIIOYUTH MPOBEPKY
JIOIYCTUMOTO JlMana3oHa BBOAMMBIX 3HAUYEHUN HENOCPEICTBEHHO B KOJAE KIMEHTCKOIO
NPUIIOKEHUS U BO3JIOXKUTH 3Ty GyHKkuuio Ha CYB/I.

[pyrue, Gosnee CI0XHbIE BUbI IOTUYECKON 1IETIOCTHOCTH, MOYKHO BO3JIOKUTH Ha XpaHUMBbIE
MPOLEAYPHI U TPUTTEPBI.

Knouun

Kntou — 310 cTonber uiu rpymma cToi0I0B, yYaCTBYIOIINX B ONPEAETICHIH HEKOTOPHIX TUIIOB
OTpaHUYEHU IeTOCTHOCTHU. KITFOUM OMUCHIBAIOT OTHOLIEHUS MKy Pa3TUUYHBIMU Ta0IHUIIaMU
U cTonOamu B pensiuonHoit b/I.

Cy11ecTBYIOT CEIyIOIINE TUIIBI KITIOUEH:

* nepeuuHblli — CTONOEI] WJIM TPyIIa CTOJOIOB, BKIIOUEHHBIX B KIIOY OIpPEICTCHHS
orpannuenust Tabmuiel PRIMARY KEY. 3HadeHuss mepBHYHOTO KJIIOYa YHUKAJIBHO
UACHTU(DHUIUPYIOT CTPOKH B TaOmuie. J{st Tabiauibl MOXKeT OBITh OTPEAeieH TOIBKO OJNH
MIEPBUYHBIN KIIIOY;

* VHUKGIbHbli — CTONOEL WM TPyINNa CTOJIOIOB, BKIIOYEHHBIX B KIIOU ONPEICICHUS
orpannuenust UNIQUE;

* @HewHull — CTONOCI] WIIM TPyIIa CTOJIOIOB, BKIFOUCHHBIX B OINPEACICHUS OTpaHUYCHUS
cceutouHol 1eroctaoctr Taomuisl FOREIGN KEY.

I/IHI[I/IBI/I,Z[yaJ'IBHLIe 3HAUYCHU A CTOJ'I6I_I8., OMPECACIICHHOI'O KaK KJIKOY, HAa3bIBAOTCSA 3HAYCHUAMUA
KJIro4a.

TepMUHBI «KITFOY» U «HHAEKC» YacTO CMEIIMBAIOTCS, OJHAKO HE CIEIyeT MyTaTh UX JAPYT
¢ npyroMm. MHAEKCHI — 3TO CTPYKTYpHl JAHHBIX, YIPABICHHUE KOTOPHIMHU BBITIOJIHSIETCS C
MOMOIIbIO TOJIb30BaTeNbCKUX SQL-3ampocoB M KOTOpbIE XpaHATCS B MHAECKCHBIX (aiimax
tabmun BJI. Uuaekc co3maercsi, yToObl 0OeCreynTh OBICTPBIA MyTh JOCTyNa K JaHHBIM
Tabaumpl. Kirroun — 3To Torudeckoe MmoHsTHE.

Cnocobbl npeacTtaBneHna reoMeTpuYeCcKnX AaHHbIX

HpeﬂCTaBHeHI/Ie (OHI/ICB,HI/Ie) rCOMETPHUYCCKUX TUIIOB JaHHbBIX BO3BMOXXHO JIBYM: CII0CO0aMH:

1) B TekcroBom Bune — WKT-dopmar (Well-Known Text);
2) B nBonuHoM Buze — WKB-dpopmar (Well-Known Binary).

TekcToBO€ mpeAcTaBleHUE MAaHHBIX omnpenenser (opmar B BHAE TEKCTOBOW CTPOKH,
COZIEpKaLIECH:

1) ums Tuna o6bexta (Point, Linestring, Polygon, Multipoint, Multilinestring, Multipolygon,
Geometrycollection, Box, Line, Circle);
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2) mapsbl Yrceln Kak KOOPIUHATHI TOYEK;

3) ckoOKH IS TPYIIHPOBKU AIIEMEHTOB.

Hanpumep, reoMmerpuueckuii OObBEKT B BHUAE JIByX MHOTOYTOJBHUKOB B TEKCTOBOM
MPECTaBICHUN OyJeT UMETh BU:

MULTIPOLYGON( ( (10 10, 10 20, 20 20, 20 15, 10 10)),
((60 60, 70 7, 80 60, 60 60)))

JIBonuHOe TmpencTaBieHHE IaHHBIX ompernenseT ¢opmar B Buie OalWTOBOM CTpOKH,
MPEJCTABISIIONICH CTPYKTYpY HaHHBIX (B TepMHUHAX si3blka mporpammupoBaHus C/C++)
COOTBETCTBYIOLIETO rpapuueckoro 0ObEKTa.

Hanpumep, npencrapieHne TOYKU 3aa€TCsl CIEAYIONIEH CTPYKTYpOil TaHHBIX:

WKBPoint

{

byte byteOrder; /mopsamox GaliTOB B CTPYKType
uint32 wkbType; /TuUln reoMeTPHUUECKOTO OOBEeKTa
Point point; /xoopmuHaTe oO6BEKTA

}

CootBerctBeHHO, WKB-mpencTaBieHneM TOYKH € MPSAMBIM  MOPSAKOM OalWTOB U
koopauHarami (1,1) siBiseTcs mocneaoBareabHOCTh U3 21 Oaiita:

0001000000000000000000F03F000000000000F03F
re:
00 —byteOrder
01000000 — wkbType
000000000000F03F — X
000000000000F03F — Y

CpeacrtBa o6paboTKu reoMeTpUYECKUX AaHHbIX

O0paboTKa reOMETPUIECKUX TUIIOB JIAHHBIX BBIMOJHAETCS C MMOMOIIBIO0 CTaHAAPTHBIX SQL-
3anpocoB CYB/] JIMHTEP ¢ npuBiedeHnemM BCTPOSHHBIX TEOMETPHUSCKUX (DyHKITHA.

Habop ¢yHk1uii 10o3BOJISET BBINOIHATD CIEAYIOIINE IPYIIbl TEOMETPHUUECKUX ONepaIuii:

1) 3arpy3ky B TaOJIUIly T€OMETPHYECKUX OObEKTOB B TEKCTOBOM M JBOUYHOM INPE/ICTABICHUH,
Harpumep:
* 3arpy3ka B TEKCTOBOM IIPE/ICTABICHUHU:

INSERT INTO GEO TEST (P)
VALUES (POINTFROMTEXT ('POINT (25, 67)', 45));

¢ 3arpy3ka B IBOUMYHOM IPCACTABICHUU:

INSERT INTO POINT TEST
VALUES
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(GEOMFROMWKB (HEX ('0101000000000000000000F03F000000000000F03F")) ) ;
2) BbIOOPKY 3HAYEHUI TeOMETPUIECKUX OOBEKTOB, HAITPUMED:

* TOJICYET KOJIMUECTBA TOUEK ¢ KoopauHatamu (1,2):

SELECT COUNT (*) FROM GEO TEST WHERE P='POINT(1,2)"';
| 231 |

* BBIOOpKA BceX TrpauuecKkux 00bEKTOB:

SELECT ASTEXT (P) FROM POINT TEST;
| POINT (1 1)

|
| POINT (O 1) |
| POINT (1 2) |
| POINT (1 1) |

3) nonyvars oOHIyI0 HH(}OPMAIMIO O TEOMETPUYECKOM OObeKkTe (BUA OOBEKTa, €ro
Pa3MEpHOCTh, CUCTEMY KOOPJMHAT), HAIIPHUMEp, pPa3MEPHOCTh JIOMaHOM JIMHUU:

SELECT DIMENSION (GEOMFROMTEXT ('LINESTRING(1 1,2 2)'"'));

4) nmonydats crnenupuyYecKyro WHOOPMAIIMIO O TEOMETPHUYECKOM OOBEKTe (Hampumep,
KOOpAMHATHl Hadajia ¥ KOHIA JIOMAHOH JIMHWH, KOJMYECTBO Y3JIOB JIMHUH, €€ JJTUHY,
3aMKHYTOCTbh M T.I1.):

¢ KOOpAMHATBI KOHEYHOM TOYKH JIOMAaHOH JIMHUH:

SELECT ASTEXT (ENDPOINT (GEOMFROMTEXT ('LINESTRING(1 1,2 2,3 3)")));
| POINT (3 3) |

5) mpoBEepKy B3aUMHOIO PpACIHOJOXKEHHSI T'€OMETPUUYECKUX OOBEKTOB (IIEpeceyucHHUe,
COBIIAJICHUE, BIIOKEHHOCTD U T.I1.), HAIIPUMED,

* IpOBEpKa IMEpecedyeHUs JBYX MHOIOYrojbHUKOB. Eciyi mepeceueHue MMEET MECTO,
BbIJIAETCS PE3YNBTAT [1EPECEUCHUS:
SELECT ASTEXT (INTERSECTION (
GEOMFROMTEXT (' POLYGON
((0 0,0 5,5 5,50,00),(2 2,2 4,3 4,3 2,2 2))"),
GEOMFROMTEXT (' POLYGON
((L 1,1 6,6 6,6 1,1 1),(2 3,2 4,4 4,4 3,2 3))"))):
| GEOMETRYCOLLECTION (POLYGON ((5 1,1 1,1 5,5 5,5 1),
(2 3,2 4,3 4,4 4,4 3,3 3,3 2,2 2,2 3))) |

lNpeobpa3oBaHue (KogMpoBaHMe) CUMBOJSbHbIX
AAaHHbIX

Bce 3amuceiBaembie B BJ] cuMBONBbHBIE JaHHBIC MOAJIEKAT TPEOOPA30BAHUIO (KOIUPOBAHUIO)
Ha OCHOBE €IMHOTO JUIsl Bcex nosib3oBareneit b/l anropurma npeobpazoBanusl.

ObpatHoe npeodpazoBaHue n3BnekaeMoit u3 b/l cuMBonbHOMN HHPOPMALIUK OCYIIECTBIISCTCS
B oneparuBHOW namsAtu siapa CYBJ[ HemocpencTBEHHO Nepen BBITOJHEHUEM KOHKPETHBIX
NEeNCTBUI C JaHHBIMU.

Bribopounoe mpeoOpa3oBaHHE CHUMBOJBHBIX JaHHBIX (C TIOMOIIBIO TMEPCOHATBHBIX
MOJIB30BATEILCKUX QJITOPUTMOB NMPEOOpPa30BaHMs) OTACIBHBIX TAONUIl, X 3amUCed W/HUin
MOJIEN HE MOAIEPKUBACTCA.
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3awumueHHas bl

B Ipumeuannue
Mexanusm coznanus 3amuinenHon b/ nogaepsxusaercs Tosabko B CYB/[ JIMHTEP BACTHUOH.

Jis1 3a1MThI JaHHBIX OT (pU3MUecKoi kpaxku ¢aitnos b/] wnu npu nepenaye b1 B anekrponHoM
Buze B CYB/] JIMHTEP ucnons3ytores Bcrpoenusie (GOST, AES256, DES) 6e3 npumenenus
CIELMATIN3UPOBAHHBIX CTOPOHHUX ITPOTrPAMMHBIX CPEACTB AJITOPUTMBI KOAUPOBAHUS CTPAHHULL
(baitioB JaHHBIX.

3anuTa b/l BRIMOIHAETCS ¢ TOMOIIBIO YKa3bIBAEMOTro Npu co3aanuu b/l maposns 3amuThl:

SET PROTECTED DATABASE PASSWORD "<napoJb 3aumUTE>";
It moctyna k 3ammiieHHOW BbJ] HeoOXomumo ykaspiBaTh MapoJib 3allUThI, HAIPHUMED,
3amaBarh Koy 3amycka sapa CYB]] wim 3anmycka yrunutel TectupoBanus b/ testdb:

-pass <napoJb>

158105
-passfile=<dpann>

Y TUauTaM, KOTOpbIE BBITOTHSIIOT CBOM (pyHKIHH TyTeM oOpamenus K supy CY B/l (Hanpumep,
dbstore/loarel), yka3biBaTh mapoib 3amuThl bJ[ He TpeOyeTcs.

XelwmnpoBaHMe nonb3oBaTesIbCKUX Naponemn

B nensax 0e30macHOCTH mapoJin TTOJIb30BaTeIIeH BI[ nmoaJIeKar XCIIUpPOBAHUIO, HHAYC CCJIIN
XPaHHUThb IIapoOJjib B BH B OTKPBITOM BHUIC, TO €0 MOKHO IMOJIYUYUTb XaKCPCKUMHU METOAAMHU.

MexaHu3zm XEIINPOBAHUSA rnapoJiei MpeIyCMaTpUBacT npeoOpa3zoBaHue o
ACTCPMUHUPOBAHHOMY aJITOPUTMY BXOAHOI'0O MAaCCHUBA JaHHBIX HpOI/I3BOJII)HOI71 JJIMHBbI B
BBIXO/IHYIO OUTOBYIO CTPOKY (PMKCHPOBAHHOW JITUHBEI.

B CYBJ1 JIMHTEP nn4 xemmupoBanus maposen ucnoyb3yercs anroputMm SHA-224 cemeiictBa
SHA-2.

Anroputm SHA-224 nipepoTBpaniaert:

¢ BOCCTAaHOBJICHHC IT1apOJIi IO €0 XCIMUPOBAHHOMY 3HAYCHHIO,

* CO3JaHME OJIMHAKOBBIX XCII-3HAYCHUM JJIs pasiindaromuxcs HapOHeﬁ. JtoOble U3MEHEHUS
B ITapoOJI€ NpUBOIAT, C OYCHb BBICOKOM BCPOATHOCTBIO, K PA3JIMYHBIM XCHI-3HAYCHUSIM.

B Hpumeuanne
B CYBJ] JIMHTEP co cTapbiM aJIrOpUTMOM XEIIMPOBAHUS apOJIeh MOJIb30BATEIH MPOAOIKAIOT
paboTarh mo-cTapoMy BIUIOTH JI0 IIEpBO cMeHbI mapods. [locie cMeHbl mapois B HOBOM BepcHH
CYB/, crapas Bepcust CYB/l npuHuMars 3TOT napoJib yke He OyzeT. B ciydae Bo3Bpata K cTapoit
Bepcun CYB/] JIMHTEP notpebyercs cMEHUTh Mapoiib BHOBb.

LLncdhpoBaHme ceteBoro Tpaduka

Jnst 3a1MThI ceTeBOro Tpaduka mpu rnepeaade JaHHbIX 0 CETU MOXKHO UCTIOIb30BaTh CETEBOM
3alUIIEHHBIN MPOTOKONI OOMEHa AaHHBIMHU (CM. JOKyMEHT «(CeTeBble CpPEeACTBa», IMyHKTHI
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«HacTtpolika 3anMIeHHoro COEANHEHHUS CO CTOPOHEI cepBepay U «HacTpolika 3alMIIeHHOTO

COCAMHCHUA CO CTOPOHBI KJ'II/ICHTa))).

MeToabl ayTeHTU(DUKaLUK

CYB/Jl JIMHTEP nonnep>kuBaeT cleayole MeToIbl ayTeHTU(UKAIMuU noib3oBarens b/

1) IDENTIFIED BY <mapons>: naposp noas3oBarens xpanurcs B b/I. s noctyna x BJI

H€06XOHI/IMO BBOAUTH UMA W IaPOJIb IMOJIB30BaTCIIA,

2) IDENTIFIED BY SYSTEM: nns noctyna k b/] Hafmo BBOIUTE UMS U IapoJib, YKa3aHHBIE

npu peructpauun B OC. CYBJl nposepsier tonbko Hanmuuue B BJ] monb3oBarens c
YKa3aHHbIM MMEHeM, a ayTeHTHudukanuio Beimonaser OC. YcnemHas ayTeHTUdUKALNS
O3HauaeT paspenieHue Ha noctyn K bJ1;

3) IDENTIFIED BY PROTOCOL (ronbko B cpene OC Linux M TONBKO MpHU JIOKAJIbHOM

nocryne): s goctyna kK B/l BBomuTh mMs u mapons He TpeOyercs. [Ipemmonaraercs,
YTO TOJIb30BaTenb mpormien ayreHtudukanuio cpeacrBamu OC. Wnentuduxarus u
ayTeHTU(UKalMs BBIIOIHSIOTCA MO MMeHHM moib3oBarens OC, oT koToporo paboraer
KIIMEHTCKOE TpritoskeHue. [1omp30Barens ¢ JaHHBIM UMEHEM JIOJKEH ObITh co3naH B b/l;

4) IDENTIFIED BY LDAP: naponbhas ayreHTudukanus no LDAP-nporokomy uepe3

LDAP-cepBep. [lns ycremHoil ayreHTH(QHUKaLUU TpeOyeTcs Haludue IOJb30BaTelis B
bl JIMHTEP u B b/l LDAP-cepsepa, npu 3tom ums nons3osarens bJl JIMHTEP
JIOJDKHO COOTBETCTBOBATH OAHOMY M3 arpuOyToB nosb3osareins B b/l LDAP-cepsepa (s
ayTeHTHU(pHUKauu 0e3 MpeIBapUTEeIbHOTO MOUCKA JAaHHBIA aTpuOyT JOJKEH BXOIUTH B
COCTaB YHUKaJIbHOro uMeHM nosb3osarens B b/ LDAP-cepsepa).

B pexume 0e3 npenBapuUTENILHOIO IOMCKa CHadala HMAET IOJKIIUEHHE K CepBepy
LDAP SERVER wu mnomnbiTKa BBIIOJIHUTH COEIMHEHUWE C YHUKAJIBHBIM HMEHEM,
cpopmupoBanHbiM kak LDAP PREFIX<ums>LDAP SUFFIX, rne <ums> u mnapoib
BBOJIAITCS IIOJIb30BATEIEM. YIaUHOE COEJIMHEHHME O3HAuYaeT YJauyHyl HICHTU(UKALUIO U
ayTeHTU(UKALIHIO.

B pexume c mnpenBapUTENbHBIM IIOMCKOM CHadajla HIET IOAKIIOUEHHE K CEPBEPY
LDAP_SERVER wu mnoneiTKka BBIIOJHUTH COEIUHEHUE CO CHEUUATbHBIMA HMEHEM
LDAP SEARCHDN wu mnaporem LDAP SEARCHPW (au00 aHOHUMHO, €ClIH 3TH
yYeTHbIE JIaHHBbIE HE 3a/laHbl), MOCJIE 3TOr0 IMPOU3BOAUTCS TOUCK MOJb30BaTENs B
B/l LDAP-cepsepa B karamore LDAP BASEDN c¢ ¢unsrpom LDAP FILTER. YT0651
i pexuma LDAP-ayreHTHQUKanMu ¢ npeaBapUTEIbHBIM MOMCKOM HE TpeOoBajoch
3agaBath DN M maposb monb3oBaress ¢ MpaBaMM MOMCKA, HEOOXOAUMO pa3pelleHue Ha
aHoHHUMHBIH mouck B LDAP-6a3e. HaiinenHoe B pe3ynbTare Moucka yHUKaIbHOE UMsI (€CITU
€IMHCTBEHHOE) HUCHOJIb3YEeTCs AJIS MOMBITKM COEAMHEHUS! C BBEJCHHBIM IOJIb30BaTEIeM
napojieM. YIaqyHoe COeIMHEHNE 03HAYaeT yIauHy0 UACHTU(DUKALMIO U ay TEHTU(DUKAIHUIO;

5) IDENTIFIED BY KRB: nnentuduxanus u ayreHruduxanus no Kerberos-npotokomny (1o

TUKETY, IOJy4YEeHHOMY IpH npeaBapuTenbHoi Kerberos-ayTeHTHQHKALIN).

MexaHu3M UIeHTHPUKALNY 1 ayTeHTU(UKALMK 1o TpoToKoiny Kerberos:

* mpu yka3zaHuu crnenuanbHoro ¢guara B komanae OPEN unTepdelica HIKHETO YpOBHS
WM IIyCTOrO0 MMEHM IOJb30Bareis B peructpanuoHHblX AaHHbIX JIMHTEP-cepsepy
nepenaercs TukeT Kerberos-cepsepa. Dtot Tuket ucnomnsiyetcs siapom CYB/[ JIMHTEP
JUISL TIOJyY€HUS MMEHHU II0JIb30BaTeNsl M €ro ayTeHTU(UKALUMU C MCIOJIb30BAaHUEM
Mexanu3moB Kerberos;

* uaeHTuukanus u ayreHtupukanms no Kerberos-mporokomy BO3MOXKHBI, €ClIH MM
noss3oBatens B b/l Kerberos-cepsepa coBnanaer ¢ umenem noss3osarenst b/ JIMHTEP,
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¥ 3TOMY TOJIb30BATENIO 3a/1aH METOA UACHTHUPHUKaIKU U ayTeHTuuKanuu no Kerberos-
npotokoity. CliexxeHue 3a COOTBETCTBUEM MMEH Moib3oBareneit B b/l ayreHTuduxanuu
Kerberos-cepsepa u b/l INHTEP Bo3naraercs na anmunuctparopa CYBJl JIMHTEP;

* Qs UCIONB30BaHUS WACHTU(UKAUU U ayTeHTHuKanuu no Kerberos-npoTtokony B
MH(GOPMAIIMOHHON cHucTeMe JOJDKEH OBITh yCTaHOBJIEH W HacTpoeH Kerberos-cepsep
(YmaneHHbII WK JTOKaIbHBIN).

B Hpumeuanue
Wnentudukanus u ayrentuduxanus no Kerberos-nporokony He nopaepxxusaetcs s 30CPB
«Heuntpuno».
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KaHnanb! (coeanHeHuns)

YroOel obpatutbesi ¢ 3ampocoM k CVYBJI, mo6oe KIMEHTCKOE NPUIOKEHHE JOJKHO
NPeABAPUTEIBHO OTKPHITh KaHal (YCTaHOBUTH coenuHenue ¢ aapom CYB/]).

Kanan CVYB]J] JIMHTEP — 310 MexaHu3M, OCYIIECTBISIOLMI OOMEH JaHHBIMH MEXIY
KIMEHTCKUM mnpuioxkeHnneM u spoM CVYDBJl. VYnpaBneHue kaHajgamMu BBIIOJHSETCS C
MOMOIIIbI0 MHTEpQelica, MCIOIBb3yeMOro KIMEHTCKUM TPHUIOKCHHEM JUIsl JocTyna K b/l
(unTepdeiic HkHero ypoBHs (CALL-unTepdeiic), npukianHoi uatepgeiic) (pucyHok 12).
Kanasbl IMEIOT CBO YHUKAJIBHBIN YHCIIOBOM HOMED. KaHa OTKpeIBacTCs U YCTAHOBIEHUU
coequnenust ¢ CYBJ] JIMHTEP (mocne ycnemHoi uaeHTHU(UKAIMK W ayTeHTH()HUKAIUU
II0JIb30BATENs1), HESBHO YKECTKO CBS3BIBAETCS C KOHKPETHBIM KIMEHTCKHUM IPOLECCOM H
HCIIOJIb3YETCSl B TAJIbHEUIIIEM JUTsl BBITIOJTHEHUS JTFOOBIX AEHUCTBUM 3TOTO NpuiioxkeHus ¢ bJI.

[Tpuknannas [Ipuknannas
3aqaya 3aqaya
CALL-unTepdeiic CALL-unTepdeiic

. o Lo Cucremnas
SQL-tpancusarop [¢> CALL-unrepdeiic COPTHPOBKA
A
Anpo CYBJ
JIMHTEP

Y

A
\ Daiisl

COPTUPOBKH

®daiinel B/

®daitsiel CUCTEMHOTO
KypHaJIa

Pabouue ¢aitnbl
CYBA

Pucynok 12. Cxema noctyna k B/

Apxutekrypa CYBJl JIMHTEP tpebyet, 4ToObl KIMEHTCKHE NPUIOKEHHUS HCIOJIb30BAIN
pas3Hble (He mepeceKaromuecs Mexy HUMH) kaHausl. [lapannensHas (coBMecTHas) paborta
Pa3HBIX KIIMEHTCKUX MPUIOKEHNUH 110 OAHOMY U TOMY K€ KaHally HEBO3MO)kKHA. C KaHAJIOM B
anpe CYDB/] cBsi3aHbl pa3iauyHble XapaKTEPUCTUKH, HaIIpUMeEp:

* UMs CETEBOrO y3ja, Ha KOTOpoM Haxonutcs b/1;
* UJACHTU(UKATOP MOIb30BATES;
* pexuM 00pabOTKU TpaH3aKIUH;
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* KOIUPOBKa 00pabaThIBaeMbIX JAHHBIX;

* IPUOPUTET KaHaJIa;

* JIMarHOCTHKA IOCJIEIHETO KOAA 3aBEpILICHMS;

* TMPU3HAK OKMJIAHUS 3aBEPILIECHUSI aCHHXPOHHOM ONepaluu.

Ouepeny aktuBHBIX KaHanmoB B CYB/] JIMHTEP obGecneunBaeT kBaHTOBaHHE OOpaOOTKH
3allpOCOB Cpa3y MO HECKOJIbKHM KaHallaM: B KaXIbli MOMEHT BPEMEHU IO OJHOMY U3
AKTUBHBIX KaHaJoB HUTH siapa CY B/l BRIMOMHIET MOPIKIO (KBAHT) TEKYIIECH KOMaH/IbI, 3aTEM
BBIOMPAETCS CJICTYIONTNN aKTUBHBINA KaHA U T.]1.

Kanan MoxeT OBITH OTKPBIT KaK HO,I[LII/IHCHHBII\/'I OT ApPYIoro KkaHala. B sToMm ciiydac HCXOI[HI)Iﬁ
KaHaJI urpact pojib COCAMHECHUA, a HO,I[‘II/IHGHHBII;'I — POJIb KypcCopa.

Kypcop — »TO KaHai, KOTOpBIA CBSI3aH C POAMTEIBCKMM KAaHAJOM 4YacThblO OOIIUX
xapakTepuctuk. C KypcOpoM COOTHOCUTCS 00JacTh JaHHBIX, OMMCHIBAIONIAS COCTOSIHHE
BBHIMIOJTHEHUs TouckoBoro SQL-3ampoca (Hampumep, pe3yabTaTbl MOUCKOBOTO 3alpoca |
MOCIIEHSAS BBIJAHHAS 3amuch). 110 OMHOMY M TOMY € KypCOpY MOTYT BBITIONHSATHCS
pasnuunbie SQL-3ampocsl, HO Kypcop Bcerga OyaeT coiep:kKaTb COCTOSIHHE IOCIIETHETO
BbINoTHeHHOTO SQL-3ampoca. [IpunoskeHne MOXXeT OTKPBIBATH CTOJNIBKO KYPCOPOB, CKOJIBKO
Tpebyercs (B paMKax OTpaHUYEHUH 110 TaMSTH).

IIpu oTkpeITHM Kypcopa ycTaHaBiauBaeTcsi HOBbIM kaHau cBszu ¢ CYBJl JIMHTEP. Otomy
KaHaJTy UJICHTU(UKAIMSA U ayTeHTU(UKALMS YK€ HEe HYXKHBI, T.K. KIIMEHTCKOE MPHUIIOKEHUE
YK€ BBINOJIHAJIO COEIMHEHUE 10 MIABHOMY KaHaiy. KypcopHBIi KaHam sSIBISETCA AOYEPHUM
(MOTYMHEHHBIM) KaHAJIOM IO OTHOIIEHUIO K TOMY COEIMHEHHUIO, BHYTPH KOTOPOTO OH
CO3J1aeTCsl.

CoeduneHnue — cpelICTBO OObEAMHEHUS HECKOILKUX KypCOpOB B OJIHY TpaH3akuuioo. Komanaa
COMMIT/ROLLBACK, mofaHHas MO COEIWHEHUIO, OTHOCUTCS KO BCEM KypcopaM 3TOTO
coeauHeHus. [Ipu 3aKkpbITUM COEAMHEHNSI 3aKPBIBAIOTCSI U BCE OTKPBITHIE B HEM KYyPCOPBI.

Kak npaBuino, NmpuiiokeHUE CO31aeT OJHO COEAMHEHHE (IVIaBHBIM KaHal), U OTKpPbHIBAECT
BHYTPU HETO HECKOJIBKO KypCOpOB (IIOAYMHEHHBIX KAaHAJIOB), XOTS MOXET HCIOJIb30BaTh U
HECKOJIbKO HE3aBUCHUMBIX INIaBHBIX KaHAJIOB. [Ipy OTKpHITHM IIaBHOTO KaHaja yKa3bIBaeTcs,
B yacTHocTH, cepBep CYB/[ JIMHTEP (normueckoe nMs KOMIbIOTEPA B JIOKAJIBHOM CETH, Ha
kotopoM ¢yHkuuonupyer CYBJl JIMHTEP u naxonutcs HyxHas BJ[). OTKpBIB HECKOIBKO
IJIaBHBIX KaHAJIOB K pa3HeIM cepepam CYBJI, npuiokeHrne MOXKET OTHOBPEMEHHO paboTaTh
¢ HeckonbkuMH B/I.

OTKpbITHE (3aKPBITHE) KAaHAJIOB, KaK U BCe Jpyrue onepauuu noctyna K b/l, BeinonHsoTcs
Ha YypOBHE WuHTepdeiica HIKHET0 YPOBHS, HCIOIB3YEMOIO BCEMH INPOTPaMMHBIMHU
unrepdeiicamu CYB/] JINHTEP.

MexaHu3M KaHalioB oOecneyrBaeT MapayieNbHyl0 00pabOTKy 3ampocoB, T.K. 3alpOCHI,
MOCTIaHHbIE 10 PA3JIMYHBIM KaHaiaM, OyayT oOpabarsiBaThes mapaiensHo. Ilo ogHOMYy
KaHaJTy 3arpoCchl MOTYT 00pa0aThIBaTHCs TOIBKO MOCIIE0BATEIBHO.

Pazmep ouepenu kananos sBiseTcs nmapamerpom koHpurypupoanusi CYB/I. On onpenensier
MaKCUMaJIbHOE KOJIMYECTBO OHOBPEMEHHBIX nojkaoueHuid kK CYB/I.

JocTyn K gaHHbIM

B CYB]Jl JIMHTEP peanu3oBaH cieayonmii MEXaHU3M JOCTYIa KIIMEHTCKOTO MPUIIOKEHUS
K nHpopmaruu B b/1:

1) knmuenTckoe npuiokenue noceiiaetT CYB/] uepe3 ucnonb3zyemsiii nHTEp(]Ec TOMCKOBBIN
SQL-3amnpoc;
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2) CYB/l oOpabarbiBaeT MOJy4eHHBIH MOUCKOBBIA 3ampoc. Eciu 3ampoc KOppeKTHBIA U
JIaHHBIC HAWJCHBI, OHA BO3BpALIAcT IEPBYIO 3alUCh. ECiM 3ampoc HEKOPPEKTHBIA WU
MOJTY4YEHHAas BHIOOPKA JaHHBIX MTyCTa, BO3BPAILAETCs COOTBETCTBYIOIIUI KO/l 3aBEpIICHUS;

3) ecnu pe3ysbTaT MOMCKOBOTO 3allpoca COACPKUT HECKOJIBKO 3aliceid, TO KIMEHTCKOE
NPWIOKEHUE TIOIy4aeT WX TMOOYEPEAHO C TOMOIIBI0 TPOCTEUIIMX IOJKOMAH]]
TUNIA «BBIIATh CIICAYIONIYIO 3amuch» (OOBIMHBIA pPEXUM), JTHOO «BBIIATh MAaCcCUB
3anucei» (MakeTHBIN PEeKUM) BBIOOPKH JTaHHBIX;

4) xaxapii Takoi ceanc cBs3u ¢ CYBJl mpoBoauTCs Mo OTAeIbHOMY JIOTHYECKOMY KaHaIy;

5) mpu opraHM3alMU JIOTHYECKOTO KaHala €My BBIIEISIOTCA Tpedyemas orepaTruBHAs
[IaMATh JUIS XPAHEHUs OTTPAHCIMPOBAHHOIO 3aIIpOCa U IIPOMEKYTOYHBIX PE3YJIBTATOB €T0
00paboTKH (HampuMep, HOMEp MOCIEAHEH BbIJAHHOM 3aIMCH BEIOOPKH JAHHBIX ).

NocnepoBartenbHbLIM AOCTYN

Ecnm ximeHTCKOMy TNpHIOKEHUI0 HeoOXxomumo oOpaboTtaTh pesynbTaThl ogHoro SQL-
3ampoca, 3aTeM (BO3MOKHO, UCXO/IsI U3 PE3YJIbTaTOB 00paboTKM) mocnarh napyroi SQL-3ampoc,
a MOTOM MO pe3yJbTaraM JBYX MPEAbLAYIIMX 3alpocoB J00aBUTh HOBYIO MH(OpMalUIO B
B, To Bce st Tpu (mnm Gomee) SQL-3ampoca OyayT BBIMOMHATHCS IOCIEIOBATEIBHO,
T.K. Kaxapli nocieayronmid SQL-3ampoc 3aBUCHT OT pe3yabTaToB mpeabiayniero. s
BBITIOJTHEHUSI TAKOM MociieioBaTeabHOCTH SQL-3anpocoB MOKHO HE OTKPBIBaTh TPU KaHaja —
nocrarouHo oaHoro. [TocnenoBarenbabie SQL-3apoChl MOYKHO BBITIOTHSATD U 1O OTAEIBHBIM
HE3aBHCHUMBIM KaHajiaM, OJHAKO Takas mporenypa Oymer meHee 3(PGEeKTHBHOW (C TOYKH
3penus ontumuzanuu padbotel CYB]l, a HE KIMEHTCKOTO MPUIOKEHHS), TaK KaK B ITOM
clly4ae KIIMEHTCKOE MPUIIOKEHUE 3aiiMeT OoJIbIIiee KOJIMYECTBO KaHAJIOB, HCIIOJIb3Ys PECypChI,
KOTOpbI€, BO3MOXKHO, B 3TO BpeMsi TpeOyercs IpyruM HpPUIIOKEHHSIM, YTO IpPUBEIET K
JIOTIOTHUTEIBHBIM 3aJIep>KKaM, OXKHUIAHUSIM U TIp.

[Tpu mocnemoBaTeIbHOM BBITIOJTHEHUH HECKOMBKUX SQL-3apoCcoB ¢ CTI0IB30BaHHEM OJTHOTO
KaHaJla KaXablii mocienyonmii SQL-3anpoc MOXKeT MOChUIaTh JaHHBIE 10 TOMY XK€ KaHaly,
HE JOKMJAsACh MOJYyYEeHUs BCeX JaHHBIX Ipensiaymero SQL-3ampoca (ecin mosydyeHHOU
YaCTUYHO MH(OpMAaIuU 10CcTaTouHO AJisi hopmupoBanus ouepeaHoro SQL-3ampoca).

MapannenbHbIX gocTyn

Jns mapannensHOi 00paboTku SQL-3ampocoB TpeOyeTcsi CTOIBKO KaHAJIOB, CKOIbKO SQL-
3alpoOCOB JOJKHO BBIMOJHATHCS OJHOBPEMEHHO. DTO YCIOBUE HEOOXOIHMMO COOMIONaTh U
B cllyyae, KOrJja B OTBET Ha KAy 3aliCh BBIOOPKH JAHHBIX (Pe3yjibTaT BbIIOIHEHUS
nouckoBoro SQL-3anpoca) KIMEHTCKOE MPHIOKEHUE TOHKHO COpPMHUPOBATH M MOCIATh
HOBBIN SQL-3ampoc. B Takoi cuTyanuu Heb3sl TOMyCTHTh, 4TOOBI 00padoTka neproro SQL-
3ampoca OblIa MmpepBaHa oAHUM K3 nocienyronmx SQL-3anpocos. [l peanm3anuu Takoro
aIropuTMa HY)KHO JIBa KaHaja: oAWH — Juisi 00paboTtku miaBHoro SQL-3ampoca, BTopoi
— ans BcnoMoratenbHoro. KimeHTckoe mpuiiokeHue OHKHO LHMKIMYECKH 3allpallliBaTh
ouepeHyro 3amuch nepBoro SQL-3ampoca u mochulaTh MO JAPYroMy KaHajdy HOBBIM
chopmupoBannbiii SQL-3anpoc. B aTom citydae BeimonHenue SQL-3ammpocoB, mopoxaaeMbIx
o pe3yibrataM 00pabOTKH BBIOMPAEMBIX 3alMCEH, JOJKHO BBIMOIHATHCS MO OTAEIBHBIM
KaHaJIaM (TTapajuiebHoO).

MexaHusm napannenbHOro 4ocTtyna

O6paboTtky SQL-3ampoca, B oOmieM ciydae, BBIIOJHAIOT Tpu mporecca: sapo CYB/I,
SQL-Tpancnarop u mporeccop copTupoBku. PacmapannenuBanue paboThl 3TUX MPOIIECCOB
BO3JIOKEHO Ha OIepanuoHHylo cuctemy. OHHM paboTaloT HE3aBHUCHUMO ApYyr OT Jpyra,
00OMEHMBasICh (ACHHXPOHHO) COOOIIECHUSIMH.
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MexaHu3Mbl 00padOTKH JaHHBIX

310 nepBhIii ypoBeHb pacnapaienuBaHus o0padorku SQL-3ampocos.

Hanpumep, snpo CYBJ] nepemaer SQL-TpaHciaTOopy 3ampoc Ha TpPaHCISIIMIO M Ha
¢done paborsl SQL-TpancisTopa MoxkeT oOpabarsiBaTh Apyroit SQL-3ampoc. AHaJIOTHYHO
pacnapamienuBatrorcss nponeccsl saapa CYDB/l u  coprupoBku, SQL-Tpancistopa u
COPTHPOBKHU.

Bropoii ypoBeHb pacnapauienuBanus opranusyer camo sapo CYBJ JIMHTEP. fnpo
CYB]/] Bcerna mpuHuMaeT Ha 00paOoOTKy moCTynuBIIMEM 3ampoc. Ecmu pecypcebl siapa
CVYB/] no3BossitoT 00paboTarh 3ampoc, TO OH CTaBUTCS B odyepenb Ha 0OpaboTKy (MHaue
BO3BPALIAETCs COOTBETCTBYIOLIHMH KOJI 3aBepILIEeHHsT ), TpudeM 00paboTka 3Toro 3anpoca Oyzaer
BBINOJIHATHCS MapajuieIbHO ¢ 00pabOTKON APYrHX 3ampocoB, NMPHUHATHIX Ha HCIIOJHEHHE.
Opnnako B ommmume ot anpa CYB/l nponeccel SQL-TpaHciaTOopa, CUCTEMHBIX COPTUPOBOK U
TPaHCIATOpa XpaHUMBIX Ipolie yp 00pabaTsiBatoT nocrymnatome uM ot sapa CYB/] 3anpocst
IIOCJIEI0BATENBHO. SIIPO UCTIONHAETCS CTPOrO B OJHOW HUTH, U NTAPAJLIECIIbHOCTD UCIIOJTHEHUS
JIOCTUTAeTCs 3a CYET KOONEPATUBHOM MHOI'03aJa4HOCTH sAIpa.

CYB/] JIMHTEP umeer HacTpauBaeMblii mapaMeTp K6anm oo6pabomxu, B T€4€HUE KOTOPOTO
HEMpepbIBHO BeaeTcss pabora Hajx ofHMM 3ampocoM. [lo 3aBepiieHnu KBaHTa 0OpabOTKH
CUCTEMa JHUCIIETYEPU3ALUH, [POAHATU3UPOBAB CUTYaLHIO, C YYETOM I[IPUOPUTETOB U
JOCTYTIHBIX PECYPCOB BHIOMpPAET HOBBIM KaHal WIM TEKYIIUMH U IUIAHUPYET ero padoTy Ha
CJIEYIOILEM KBaHTE.

KBaHT 06paboTku 3anpoca

B pensuuonnsix CYBJ] B ocHOBe OONBIIMHCTBA ONepanuii MaHUIYJIMPOBAHUS JTaHHBIMU
JIEKUT MOUCK HYXXHBIX 3amucell (Hampumep, Ui yOaJeHUs: WIK Mepeayd UX KIMEHTCKOMY
npunoxenuto). B CYBJI JIMHTEP onepanus norcka MOXXeT BBITOIHITHCS IByMsI CIIOCOOAMMU:

1) mpocmoTpom 3anuceil TadnuiL;

2) TIOMCKOM B WHJEKCHBIX CTPYKTYypax.

Yro0bl 00ecneunTs BO3MOXKHOCTD MEPEKII0UaThCsl C OJHOTO aKTUBHOTO KaHaja Ha JIpyrow,
H€O6XO)II/IMO OrpaHn4yuBaTb BpPEMA O6CJ'Iy>KI/IBaHH${ KaXXa0ro KaHalia. Bo3moxHEI JABa
croco0a OrpaHUYHUTh BpeMs OOCTYKMBAaHMs KaHAJIA: TIO0 JJIUTEITLHOCTH OOCITYKUBAaHUS U T10
KOJIM4ecTBYy oOpabarbiBaeMbIx 3amnuceil. B mepBom ciyuae sapo CYBJl npepwiBaercs s
MNEPCKIOYCHNA Ha I[perfI KaHaJI 1IO0CJIC€ UCTCUCHUA KBAaHTa BPEMCHH, BO BTOPOM — IIOCJIC
IIPOCMOTPA ONPEICIIEHHOTO YUCIIa 3aUCEN.

To ecTb, B 3aBUCUMOCTH OT TOTO, KAKOW PEKMUM KBAHTOBAHMS 33/1aH MPU KOHPUTYPUPOBAHUH
CYB/, xputeprem mpekpaiieHus padoThl ¢ OMHUM KaHAJIOM U Tiepexofa K 00CTy>KHBaHHIO
JIpyroro Ka"ajia (B COOTBETCTBUM C €r0 TMPHUOPUTETOM) SIBISIETCS JHOO UIMTEIBHOCTD
oOcCiTy’)kKMBaHMsI KaHalla, JMOO O0OBEM BBIOJHEHHOW IO KaHally pabOThl: KOJIWYECTBO
MIPOCMOTPEHHBIX 0€3 MpepbIBaHuUs 3alUCe UM UHIEKCOB.

Takum 00pa3oM, CyImIecTByeT BO3MOKHOCTh THOKO 3a/1aBaTh MapaMeTphl KBAHTOBAHHS BCEH
CHUCTEMBI M pEaTM30BhIBaTh HU3KOMIPHOPUTETHBIE ((POHOBEIE) OTIEepaIny.
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ITpu crapre sapa CYB/] nposepsieTcs LeaocTHOCTh (aiinos b/ myTem cpaBHEHMS 3TaIOHHBIX
KOHTPOJIBHBIX CyMM U paxkTrueckux. [Ipu HecoBnanenuu - supo CYBJ Oyner ocTaHOBIEHO.

Monens 3ammtsl ganHbix B CYBJ JIMHTEP ocHoBana Ha onucaHuM OTHOLIEHUN MEXKIY
CyOBbeKTaMU KOHTPOJISl M 00bEKTaMHU JOCTYTIA.

CyObexkToM KOHTpOJIsL sIBJIsieTCs Moib3oBarenb BJl, mpencraBieHHbIM B HEW HEKOTOPHIM
UICHTU(PHUKATOPOM C OIPENCIICHHBIMU XapaKTepUCTUKaMu. VIeHTH(UKATOp HCIIOIb3yeTCs
Uit aBropu3anuu nocrtyna K bJl. OTaenbHO BbIAENAETCS CUCTEMHBIN I0JIB30BATENb, WU
anMuHucTparop 6e3onacHocT (AB). Ab —3To nonp3oBarenb, KOTOPBIH ABISETCS BIaIC/IbLIEM
BJ1 (Bcex e€ cuctemubix Tabnuir). OH HE MOXKeET ObITh ynaneH u3 b/,

CYB/] JIMHTEP moxer paboTarb TOJBKO ¢ MACHTU(GHUIMPOBAHHBIM MOsb30BareneM. Jlis
UACHTU(HUKALMN TOJIb30BaTENs UCIOIb3YeTCsl YHUKAIbHOE CUMBOJIBHOE MMS MOJIb30BaTENs
(e Gonee 66 cumBOiOB). [lyiss TOro YTOOBI MOATBEPAMTH MOAIMHHOCTH HWIEHTU(UKATOPA,
M0JIb30BaTeNb 00s3aH MPOUTH MpPOLENYpY ayTeHTH(UKALUU, T.€. POBEPKU MPABUIBHOCTH
BBOJIa €T0 KOH(UIECHIIMAIBLHOTO MapOJIsl.

OObekTamu AocTyma ABIAOTCS 00beKThI b/] (Tabmuiiel, npeacTaBieHs,, CHHOHUMBI U JP.).

OTHouIeHUsT MeXAy CyObeKTaMu KOHTPOJIE UM OObEKTaMU JOCTyNla OCHOBaHbl Ha JIBYyX
MPUHIINIIAX:

1) IUCKpEeMOHHBIM MPUHLINI — JJI KaXI0H Mapbl «CyOBbEKT-00bEKT» MOXKHO 33/1aTh SIBHOE
Y HEJIBYCMBICJICHHOE TIEPEUUCIICHIE BO3MOXKHBIX JIEHCTBHIA CyOBEKTa IO OTHOUICHUIO K
o0wekTy. Hampumep, nmst monb3oBarens (cyobekra) «Clienty MOXHO 3a7aTh CIEAYIOIINE
JIEWCTBHSI IO OTHOIIEHUIO K Tabmuie «Saley» (00beKTy):

» yrenue nanubix (SELECT);
 xoppektupoBky AaHHbX (UPDATE);
» no6asnenue nanHeix (INSERT)

u JIp.

Hampumep, ecnu peiicteue DELETE ne ycranoBneHno, To monb3oBatenb «Clienty He
CMOXeET yHallATh JaHHbIE U3 TaOnuibl «Saley.

2) MaHJaTHBIN MPUHIHUIT — KOHTPOJIb JOCTYIIa OCYIICCTBIIACTCA HAa OCHOBC CPABHCHHA MCTOK
0€30IMaCHOCTH 00BEKTOB U Cy6’beKTOB (HaHpI/IMep, I0JIb30BaTellb C METKOM 0€30I1aCHOCTH
((I[J'ISI CJ'Iy>KC6HOFO IMMOJIB30BAHUA» HE CMOXKCET IMOJNYYHUTb AOCTYII K JAHHBIM C METKOM
((CereTHO», XOTA AOCTYII K Ta6J'II/II_Ie, B KOTOpOﬁ MOT'YT OKa3aTbCs JAHHBIC PA3HOI'O YPOBHS
CCKPETHOCTHU, EMY HC 3anpemeH).

E Hpumeuanue

MexanusM mMaHaaTHoro gocryna noaaepxusaercs Toinbko B CYB/[ JIMHTEP BACTHUOH.

JIMCKpEeIMOHHBIM MPHUHILIUI SIBISETCS CTaHJAPTHBIM CIIOCOOOM pa3rpaHUYEHHUs IOCTyma
B pemsuuonHbix CYBJ[. Hanuuwe cpeacTB MaHOAaTHOTO pasrpaHU4eHHus JO0CTyla B
CYBJ JIMHTEP sBnsercs TpeOoBaHHEM HJsi COOTBETCTBUSI BTOPOMY YpPOBHIO TOBEpHs
cornacHo «TpeGoBanusiM 1o 6e3onacHOCTU HHGOPMAIUH JIJISI CPEACTB TEXHUYECKOW 3alUThI
uH(bOpMaAIUU U CPEACTB obecrieueHUs] MHPOPMALIMOHHON 0e30MacHOCTH WH(OPMAIIMOHHBIX
TEXHOJOTU» W BTOPOMY KJacCy 3alllMThl OT HECAaHKIMOHUPOBAHHOIO JOCTyla B
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MexaHHu3MBbI 3aIMUTHI JAHHBIX

COOTBCTCTBUU C JOKYMCHTOM ((PYI(OBO,Z[}IH_[I/Iﬁ JAOKYMCHT. Cpe,[[CTBa BBIYHCIIUTEIIbHOM
TCXHHUKU. 32[IJ_H/ITa OT HCCAHKINMOHHUPOBAHHOI'O JOCTYyIIa K I/IH(I)OpMaL[I/II/I. Ilokazarenu
3alMUIICHHOCTHU OT HCCAHKIITMOHHUPOBAHHOTO JOCTYIIA K I/IH(I)OpMaI_II/II/I».

Jns  wuckmoueHust HecaHkiuoHupoBanHoro npocryna (HCHA) x wnpopmanmum B BJ]
CVYB/Jl JIMHTEP npumeHsieT caenyone MeTo/bl:

* KOHTPOJIb HesIocTHOCTH (haiinoB B/I;

* aBTOpU3AIMS M10JIb30BATEIIEH;

* JIMCKPELUOHHAs 3aluTa (IIPUBUIIETUH, POJIN);

* MaHJaTHas 3allUTa;

* KOHTPOJb JOCTYIA C YJAJIEHHBIX KOMIBIOTEPOB (PabOUMX CTAHIIHN);

* TPOTOKOJIMPOBAHHE PAOOTHI MOIB30BATENS;

* KOHTPOJb XpaHEHUS HH(OpMAIUY;

* ynajeHHe 0CTaTOYHOM MH(OpMaLINY;

* ayJMT BBIIOJIHAEMBIX ONEPALUH.

Kaxnoe dynkumnonansnoe pacmmpenue CYBJ, cBi3aHHOE ¢ XpaHEHHEM JOTMOJHHUTEIbHON
uH(bOpMaIK, HApUMEp, MOJJAEPKKA METOK CEKPETHOCTH BIIECUET 3a cOOON HempeMeHHOE
3amenienne padotel Bceit CYBJ B Oonbiiei uim MeHbiei cteneHu. HekoTopbie TOMCKOBBIS
SQL-3ampocsl 1pu HaJIMYUM KOMIUIEKCA CPEJCTB 3AIUTHI MEPECTAOT ONTHMHU3UPOBATHCH,
YBEJIMYUBAIOTCS pa3Mephbl UHACKCHBIX CTPYKTYp, J0OABISIOTCS HOBbIE CUCTEMHbIE TaOIHIIbI

u T.n. cxoast u3 3T0T0, ClieAyeT UCIOb30BaTh JIMIIb MUHUMAJIBHO HEOOXOIMMBINH YPOBEHB
3aIUTEL

[TosTOoMy He Bceria onpaBiaHHBIM MOAXOIOM MPU MPOEKTUPOBAHUN CUCTEMBI O€30MaCHOCTH
b/l sBisieTcs enaHue MCIOIb30BaTh OHOBPEMEHHO BCE BO3MOXKHBIE CPEJICTBA KOMILIEKCA
cpencts 3amuThl oT HCJI: Bce ypoBHH, Bce TPYIIIBI, TOTHBIN ayauT (IPOTOKOJIMPOBAHUE BCEX
Hepa3pelEHHbIX JeHCTBHI), BCe BBl pacHUCcaHuil paboTbl ¢ pabOYMMM CTaHLUSAMH, BCE
BUBI paOOTHI C yCTPOUCTBAMU U T.II.

KoHTpoOnb LenocTHOCTH

KOHTpOJ'IB OEJIOCTHOCTHU BI[ BBIIIOJIHACTCS C IIOMOIIBIO CICAYIOMIUX ITPOBEPOK:

1) xoHTpOIB HIENnocTHOCTH cucTeMHoro cioBapst b/] mpu 3amycke sapa CYB/I;
2) KOHTPOJIb LEIOCTHOCTH XPAaHUMBIX MPOLEAYP MPH 3aMyCKe UX Ha BBHIMIOIHEHUE;
3) exxemHEBHBIN KOHTPOJIb 1esocTHOCTH b/l B mponecce pynkuronupoanust CYB/I;

4) xonTposb nenoctHocTy b/] B mporiecce ee BoccTaHOBIIEHUS U3 PE3EPBHON KOIHU.

ITpu HecoBMaZieHN KOHTPOJIBHBIX CYMM C OKuAaeMbIMU - si1po CYBJI Oynet ocTaHOBIIEHO.

ABTOpM3auusa nonb3oBaTeneun

Ilonvzoeamenu — 310 cyowbektol BJl. Kaxmas BJl JIMHTEP wumeer, xak MUHUMYyM,
omHOTO Toab3oBarens. Mudbopmamus o momb3oBatesnsix b/l xpanutcs B cucTeMHOH
Tabnuie monHoMounid. JlocTym monb3oBarens K b/ Bo3MoXkeH TOJIBKO MOCIe MPOXOXKICHUS
MpoLEAYypbl aBTOPU3ALMHU AOCTYIIA, B X0/1€ KOTOPOH MOJIb30BaTENb JOIKEH IPEIbsIBUTH CBOE
PErUCTpalMOHHOE UM U TIapOJib.
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B CYBJ JIMHTEP xaxnomy nonb30Bareiro, MpU €ro CO3AaHUM aaMHHHUcTparopoMm b/l
Ha3Ha4aeTcsl OJHA U3 TPEX BO3MOXKHBIX Kareropuil nocryna k b/l (nnu onuH U3 Tpex ypoBHEH

JOCTyTA):

° COl’lneCt-KaTCl"OpI/ISI. HpellOCTaBJBICT MMOJIB30BATCIII0 HAMMCHBIINEC TIpaBa: JOCTYII K BI[ C
BO3MOXHOCTBIO ITIOJaBaTh SQL-S&HpOCLI Ha MAHUITYJIMPOBAHUC JAHHBIMHU,

» Resource-kareropusi. [IpenocrapnsieT monp3oBarento Bce mpaBa Connect-kaTeropuu, a
TaKXe MpaBo U3MEHATH cxeMy b/l (co3maBaTh/yaansiTh/U3MEHITh CTPYKTYpy 00beKTOB B/I)
U TepeiaBarh JAPYTHM MOJIH30BATEIISIM TpaBa Ha CBOU OOBEKTHI;

* DBA-kareropusi. IlpemocraBisieT mMoOnb30BaTelll0 ypoOBEHb aaMuHuUcTparopa bl ¢
MaKCUMaJIbHBIMM IPpaBaMU, BKIIFOUAKOIIMMH ITpaBa Resource-kareropuu u npaBo co3/1aBaTh
HOBBIX noyib3oBaTesen b/I.

BACKUP-kareropust mpeaocTaBisieT oJIb30BaTeNIO0 MpaBa apxuBupoBanus b/l.

B 3aBmcumMocTH OT crocoba CO3JaHHd HOBOT'O IIOJB30BATCIId BO3MOXHBI CIICAYIOIIHEC
MEXaHHU3MBbI €T0 I/I)ICHTI/I(i)I/IKaIII/II/I u ayTeHTI/I(bI/IKaIII/II/II

1) IDENTIFIED BY <maponb>: ycTaHaBIWBaeT JJIs TIOJIB30BATENS PEXUM HIICHTUDUKAITIN
1 ayTeHTU(HUKAIMY TT0 UMEHH | mapoitto, xpausimumcs B b/[ JIMHTEP;

2) IDENTIFIED BY SYSTEM: ycraHaBiuBaeT yUisl IOJb30BAaTesl PEXKHUM BCTPOECHHOU
ayTeHTHU(HUKALUN OTEPALMOHHON CUCTEMBI. DTO O3HAuYaeT, YyTo Npu jaoctyne Kk bJ[ Hamo
yKa3aTh UM U Mapoiib, yKaszbiBaeMblil 1pu peructpauuu B OC. CYB]] npoBepsieT TOIbKO
HaJIMYKE TIOJIH30BATENs C yKa3aHHBIM UMEHeM, a ayTeHTH(uKkanuio BeimonaHser OC;

3) IDENTIFIED BY PROTOCOL: 3amaer wuneHTUGUKALUIO U ayTeHTU(DUKAIUIO
MoJIb30BaTeNss Mpu  MmpoBepke jgoctyna K bBJ[ mo wumeHu  moib3oBarens,
3apeructpupoBanHoro B OC (mpu cozganuu coenuHeHuss ¢ B/l BBoguTh uMs
MONB30BaTeNsl M mapoib He TpeOyercs). [lanHas wuneHTUUKAIUS AOCTYIHA TOJIBKO
nokasnbHbIM nosb3oBarensaM JIMHTEP-cepsepa. Ilonb3oBarens-Bnanenen b/l He moxer
UACHTU(PUIIUPOBATECS W AyTEHTH(PHUIIMPOBATHCS TaKUM CIOCOOOM. 3ampochl OyayT
BBIIIOJIHATECS OT MMEHH ITI0Jb30BaTelIs, COBIIQJAIOIIETO C HMMEHEM IOJIL30BaTels,
3aIyCTUBILETO KIIMEHTCKOE MTPUIIOKEHHE;

B Hpumeuanue

Coznanue nonb3oBarens ¢ nomompto onuuu IDENTIFIED BY PROTOCOL nonnepxuBaetcs
kak B OC Windows, tak u B cpene OC Linux, HO uaeHTH(HUKAIUSA U ayTCHTU(DUKAIHSI C
MIOMOIIIBIO BBINICYKa3aHHON KOHCTPYKIUH MOIepKUBaeTCs TolbKo B cpeae OC Linux.

4) IDENTIFIED BY LDAP: ycranaBmuBaeT I TIOJb30BaTEIsl PEXUM IMapOJIbHON
ayreHTHQukaunn uyepe3 LDAP-cepep. [lns ycmemHoil ayreHtudukanuu tpelyercs
cootBeTcTBre uMeHH nonbs3oBarens b/l IMHTEP oqnomy u3 arpubyToB mosib3oBatesns B
bl LDAP-cepBepa;

5) IDENTIFIED BY KRB: ycranaBniuBaer A MOJb30BaTeNsl PEKUM HACHTU(DUKALNN
n ayreHtuduxauun yepe3 Kerberos-cepsep. s BXoma moj JaHHBIM IOJIb30BaTelieM
HEOoOXOJIMMO YKa3blBaTh ITyCTOE MMs IMOJIb30BATENsI /WM 3a7aTh CleUUaIbHBIA (rar B
uHTep(deiice HUKHETO YPOBHS.

Bue 3aBucuMocCTH OT croco0a co3qaHus MOJIb30BaTeNsi ero MMs Bcerga XpaHutcs B B/l
JIMHTEP. Xem maposnsa xpanurcs B CYB/] Tonbko B IEPBOM CiIydae.

Ayrtentudukanus yepe3 LDAP-cepBep BBITIOMHACTCS CISAYIOIIMM 00pa3oMm:

1) monw3oBarens nepenaer JINMHTEP-cepBepy umsi u maposib OOBIYHBIM JIsi HTEpderica
HIKHero ypoBHs (call-untepdeiica) ciocooom (uepes komanay OPEN);
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2) JIMHTEP-cepBep npoBepsieT HaJHMYUE YKAa3aHHOTO IOJIb30BaTEs B CUCTEMHOM Talnuie
$$SUSR b/l IMHTEP;

3) ecnu  ykazaHHBIA Tonmb3oBarens Haimen B B/ JIMHTEP, u oH gomkeH
ayreHTHuuuupoBarbes o LDAP-npoTokoity, To monbsiTka coequnenust ¢ LDAP-cepsepom
3aBUCUT OT YCTAHOBJICHHOI'O peXHMa IIOMCKA YHUKAIBHOIO MMEHH I0Jb30BaTeisd B bJ]
LDAP-cepsepa;

* ecnu akTHBeH pexxuM LDAP-ayrenTudukanum 0e3 mHpeaBapUTEIbHOTO IOMCKA, TO
MIPOU3BOAUTCS MOMNBITKA coequHenus ¢ LDAP-cepBepoM ¢ nepegaHHbIM paHee mapoieM

1 yHuUKanbHbIM UMeHeM (DN), COCTaBICHHBIM COTIACHO IMEPEMEHHBIM OKPYKEHUS/
kirouam 3amycka CYBJ[ JIMHTEP;

e ecnu aktuBeH pexuM LDAP-ayreHTHUKaluu C NpenBapUTENbHBIM ITOMCKOM, TO
IIPOM3BOAMTCS TOMbITKA nojkiatoueHus Kk LDAP-cepsepy ¢ ucnonb3zoBanuem DN u
naposisi il MOMCKa (MO0 MOIBITKa aHOHMMHOTO MOAKIIoueHHs, ecan DN mowncka
HE 33JaH0), IOCIEe Yero, B Cllydae YycIlexa, IPOMCXOOUT IOMCK IIOJIb30BaTels]
C TOMOIIbIO (PHUIBTPA, COCTABIEHHOIO COIIACHO HEPEMEHHBIM OKpPYKCHUS/KIII0uaM
3anmycka CYBJl JIMHTEP; ecnu HaliieH TOJBKO OJMH I0JIb30BaTelb, MPOUCXOIUT
MIOTBITKA COEIUHEHUS] C MCIIOJIb30BAHWEM HalJIEHHOTro yHukaiabHOoro mmenu (DN) u
IIEPEJaHHOTO PaHEe NapoIs;

4) B cinyyae ycnemHoro coeaunenusi ¢ LDAP-cepBepom mosnb30BaTennto MmpenocTaBisieTcs
noctyn k bJ[ INMHTEP-cepsepa.

Jnst ucnons3oBanust LDAP ayrentu¢ukannm B nHGOpPMalMOHHON cHUCTEME JOJIKEH ObITh
ycTaHoBJeH U HacTpoeH LDAP-cepBep (yaaneHHbIN WM J0KanbHbIH). Ero Mmecrononoxenue
3aJ1aeTcs ¢ MOMOIIIbIo creranbHoi nepeMennoit okpysxkenust CYB/] JIMHTEP (cm. nokymeHT
«3anyck u octanoB CYBJ] JIMHTEP B cpene OC Windows» u «3amyck u ocranoB CYB/]
JIMHTEP B cpene OC Linux, Unix»).

MpuBunernm

KaxmoMy IMosp30BaTeIto MpeIoCTaBISIOTCS ONPEAeIEHHBIE MpaBa MpHU padoTe ¢ IyKUMHU
oobekramu bl — npusunecuu. IlpenocTaBnsaTh IpyruM MOIH30BATEISAM MPUBIIIETHN JTOCTYIIA
K cBouM oOwbektam bJ[ (Tabmuie, XpaHWUMOW Tmporlemype, TPUITEPY U JIp.) MOXKET
TOJIBKO BIajielier] 3Toro o0bekTa. [IpuBMIerun yCTaHaBIMBAIOT CTEIIEHb CBOOOIBI JaHHOTO
MI0JTH30BAaTENs TIPU MAHUTTYJIMPOBAHUH TY)KUMU JTaHHBIMH, HAIIPUMED,

* SELECT — uyuTarh 1aHHBIC;

» INSERT — no0aBiaaThs HOBBIE JAHHBIE;

 DELETE — ynanarb 1aHHbIE;

* UPDATE — moaudunupoBars JaHHEIE;

* ALTER — u3meHSTH cxemy TaOIuIIbL;

* INDEX — co3maBarh/yqajisTh/KOPPEKTHPOBATH MMPOCTON U COCTABHON MHJIEKC;

« REFERENCE - 3anpemars (pa3pemaTh) cO3/1aBaTh CCBHUIKM Ha CTOJOEI] (CTONOIIbI)
TaOIUIIBI;

* EXECUTE — BbINOIHATE XpaHUMBIE ITPOLIETYPHI;

« EXECUTE AS OWNER — BBINOJHATh YyXHE XpaHUMbIC MNPOLEIYPhl OT MMEHH HUX
BJIQ/IETIbIIA;

* ALL - Bce npuBwiIeruu 11t TaOIHIIBL, T.€.
SELECT+INSERT+DELETE+UPDATE+ALTER+INDEX+REFERENCE.

ITonp30BaTenb MOXKET IMNOJIYYUTh IMPUBUIICTHIO ABYMS cIoco0aMu: SIBHO HJIH C IIOMOIIIBIO
HAa3HA4YCHUA EMY POJIA.
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HOCKOHBKy poin ynpomarT YHOPaBJICHHUC MPUBWICTHUAMU, TO JIPUBUIICTHU 00BIYHO
HAa3HAYaro0TCA pOJIAM, 4 HC KOHKPCTHBIM IIOJIB30BATCIISIM.

Ponu

HekoTtopast COBOKYIMHOCTb MpaB IUCKPEIIMOHHOTO JJOCTYIIa MOXKET OBITh CO3/laHa U Ha3HaYeHa
0e3 MPUBSA3KM K KOHKPETHOMY TOJb30Bareito. Takas MMEHOBAaHHAs COBOKYIHOCTh TpaB
HazbIBaeTcs poib. [locne co3manus ponu U MPUCBOCHUS €l TIpaB OHA MOXKET ObITh Ha3HAYEHA
T000My KOTMYECTBY IOJIb30BaTeNel, a KaXkJIOMYy IOJIb30BATEN0, B CBOIO OYEepeb, MOXKET
OBITh HA3HAYEHO JTF000€ KOJTUYECTBO POJICH.

Crenyroiye cBoiicTBa poseil 00eryaroT ynpapieHne NPUBUIETHSIMU:

¢ yIpoumeHuce Ha3HAUYCHU U HpHBHJ’IeFHﬁ. BMecTto TOro 4troOblI SIBHO Ha3HadaThb OJHU H
TC K€ MNPUBHUIICTHUKM MHOI'MM IIOJB30BATCIISIM, aIMHWHUCTPATOP BI[ MOKCT IIPHCBOUTH
OTH IIPHUBUIICTUH onpez[eneHHoﬁ poik, a 3aTéM HAa3HA4YUThb 3Ty POJIb KOHKPETHOMY
IIOJIB30BAaTCIIO BI[ 50044 OG’LG,Z[I/IHI/ITB MOJB30BaTeIe C OJMHAKOBOMU pOJIbIO B TpyHily "
Ha3Ha4YUTh POJIb aTOM I'pYIIIC,

¢ JTUHAMHYCCKOC YIIPABJICHHUC IPUBUIICTUAMU. HpI/I HCO6XOI[I/IMOCTI/I HU3MCHCHUS ITPUBUIICTUHN
rpymnre MOJIb30BaTeNeH JOCTAaTO4YHO MOI[I/I(bI/H_II/IpOBaTB MMPUBHJICTUH JINIIDb O,Z[HOI71 poJn.

MaHpgaTHasa 3awumTa

MaHaaTHbIH MTPUHIHI 3aIIUTH THPOPMAIIMU OCHOBAH HA MOHATHU MemKA 6€30nacHOoCmU NI
MemKa 0ocmyna.

Metka poctyna B CYBJl JIMHTEP cocTtouT M3 Tpex COCTaBISIOMIMX: METKa TPYIIbI
MOJIb30BATENs U JIBa YPOBHS JIOCTYIIa K 3TOU TpyTIIe.

[Tonp3oBaTenu MOryT OBITH pa3OUTHI Ha Hemepecekaromuecs rpynmnbsl (o 250 rpymm).
AnmMuHUCTpaTOp 6€30MaCHOCTH He JJOJKEH MEHSITh CBOIO TPYIIITY, HOMEp ero rpyrisl Beceraa 0.

BxittodaTh 1monb30Baresisi B TPyIITy MOXKET TOJIBKO WICH TOW TPYIIBI WIKM aJMUHUCTPATOP
0e3onacHOCTH (MOCIEIHUI MOXKET BKIIIOYATH ITOJIB30BATENsl B JIIOOYIO TPYIIY, HE TOJIBKO
CBOIO).

[Tonp3oBaTenu OAHOW Tpymibl 0e3 cnenuaJbHOr0 pa3peuleHUus HE BUIAT MH(OpPMALHUIO,
pasmeniaeMyto B b/] mosib3oBarensiMu Apyrou rpyrmbl.

[Tpu BHeceHnH HEKOTOPBIM Mojb30BareneM B bl nndopmaiuu BMecTe ¢ JaHHBIMU B METKE
JIOCTyIa coxpaHsiercss nHGopMaIus U o TpyIIe 3TOro noyib3osarens. Bnocnenctsuu noctyn
K 3TMM JAaHHBIM CMOTYT IMOJyYUTh IIOJIb30BATENNU TOJBKO STOW TPYIIBI M, BO3MOXKHO,
HECKOJIBKUX JIPYTHX TPYMII, €CIH MEXKIY IpYyNIaMyi yCTAaHOBJIEHO J0BEpHE.

B o0miem cirydae ypoBeHb 10CTyma MPeACTaBIsIeT CO00H uaeHTH(DHUKATOP, COOTBETCTBYIOITUN
YUCIIOBOMY 3HAUC€HMIO B Ananaszone oT 1 1o 10. J/[Ba ypoBHS JOCTYyNa OTPaXarOT OrpaHUYEHUS
Ha JIEWCTBUSA, CBA3aHHbIE C YTEHHEM U Mou(UKalUel JaHHBIX: YPOBEHb JOCTyIa Ha YTCHHE
RAL (Read Access Level) u ypoBenb noctyna Ha 3anuck WAL (Write Access Level).

Metkamu gocTyna cHaOkaetrcss uHGOpMalus BCEX YPOBHEHW — OT TaOMUIBI 10 cTONONA U
3aIiCH, BKJIFOUas 3HAYCHUS TIOJICH 3aIHCH, T.€. YPOBHH JIOCTYIIA SBISFOTCS XapaKTEPUCTUKON
9THX JaHHBIX. [[03TOMY CBOIl COOCTBEHHBIH YPOBEHB IOCTYIIAa MOXKET UMETh JIaXKe OT/ACIbHOE
3HauEHHE KOHKPETHOTO aTprulOyTa KOHKPETHOH CTPOKH TaOIHUIIBI. DTO MO3BOJISIET, B YaCTHOCTH,
3alIMTUTH KaKWe-TO KOHKPETHBIC CTPOKH WU JTAXKE OTJEIIbHBIC STYCHKHU TaOIHIIBI, TOMETHUB HX
KaK CEKpEeTHBIC B TAOJIUIIE, KOTOPAsI B LIEJIOM CEKPETHOM HE SIBIISIETCSL.
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MeTtku A0CTYyIIa ABJISIFOTCA HEOThEMJIEMOM YacThI0 CaMUX JAaHHBIX U (bHBH‘leCKH XpaHATCA
BMCCTC C JaHHBIMH.

Bce cyOwbexThl noctyna Takxke cHaOxkarorcs Metkamu. IIpu mpoBepke noctyma cyObekTa
K KOHKpeTHoMy 00bekTy CYBJ] ocymiecTBiser AONOIHUTENbHYIO MPOBEPKY M OTBEpraer
neiicTBue cyObeKTa Ipy OTCYTCTBUH Yy HETO COOTBETCTBYIOIIUX MPaB.

CornacHo npaBHUJIaM MAaHAATHOI'O AOCTYIIA4, MOJIbB30BATCJIb HC YBUAUT JAHHBIX, CCKPETHOCTDH
KOTOPBIX MMPEBBIIIACT €0 YPOBCHb JOCTYIIA, U HC CMOXCT TIOHU3UTh CCKPETHOCTDH ,[[OCTyHHOﬁ
cMy I/IH(I)OpMaI_[I/II/I HHUKC HA3HAYCHHOTO €MY YPOBHA OOBCpHUA, HAXKC CCIIU OH IIOJIYYHUT
BO3MOXHOCTb BUACTH 1/WIIH MO,Z[I/I(I)I/II_II/IPOBaTB JAAaHHBIC 10 JUCKPCLIUOHHOMY IIPUHITUITY.

Onucanue ypoBHeH nocryna:

1) ypoBHHU AocTyna Juist ojab30BaTels (CyObeKTa):

* RAL-ypoBens nocrymna. Ilonp3oBarens MoxeT uutarh mHpopmanuio, RAL-ypoBeHb
KOTOPOI HE BBIIIE €r0 COOCTBEHHOT'O YPOBHS JI0CTYIIA;

* WAL-ypoBeHb J0BEepHs Ha MOHWXKEHUE YPOBHs KoH(puaeHInanbHocTH. [lonp3oBarens
HE MOXET BHOCUTh MH(popMaIMio ¢ ypoBHeM aoctymna (RAL-ypoBHeM) Gonee HUZKHUM,
yeM AaHHbIE WAL-ypoBeHb monb30BaTensd. T.€. IOJIb30BaTelb HE MOXKET CHENaTh
JOCTYTIHYIO eMy HH(pOpMaIHI0 MEHEee CEKPETHOM, YeM YKa3aHO B JJAHHOM IapaMmeTpe.

2) nnst unopmanuu (IaHHBIX) BBOJSATCS CIEAYIOIINE YPOBHH TOCTYTIA!

* RAL-ypoBenb urenusi. MHpopmarus MoxeT ObITh IpOYUTaHA MoJb30BaresneM, RAL-
YpPOBEHb KoTOporo He Huxke RAL-ypoBHs nH(GOpMaLUH (T.€. TOIBKO TEM I0JIb30BaTEIEM,
KOTOPBIN 00J1a/1a€T JOCTaTOUHO BHICOKUM YPOBHEM JIOCTYTIA);

* WAL-ypoBeHb LIEGHHOCTHU MJIM YPOBEHb JOCTYIIA Ha 3aHCh (MOIU(UKAIINIO, YIATICHUE).
WNudopmarus MoxeT ObITh MoaUdUIIMpOBaHa (yaaneHa) nois3oareneM, RAL-ypoBeHb
KoToporo He Hike WAL-ypoBHs MoauduimpyeMoil nHpopMaLum.

3) JJIA Ta6.III/II_[ n ux CTOJ'I6I_[0B YPOBHH J0CTYyIIa UMCIOT HCCKOJIbKO NMHYIO UHTCPIPCTAIUIO:

* RAL-ypoBeHb 4TeHHUs. YKa3blBa€T MHHHUMAJbHBIH YPOBEHb JIOCTYMa IOJIb30BaTEIs
(RAL), koTopblif He0OX0ANUM AJIS HOTY4EHUS JIIOOBIX TaHHBIX U3 Ta0IUIbI (CTONIOLA), T.C.
RAL-ypoBens 1 Tabnuil ¥ cToJA0LOB 10 CMBICTY UaAeHTHYEH RAL-ypoBHIO JaHHBIX;

* WAL-ypoBeHb 3anucu. OrpaHU4MBaeT CHU3Y YPOBEHb uTeHus naHHbIX (RAL), koTopbie
MOTYT OBITh TOMEIIEHBI B TAOIUILY.

ITonb30Baresib HE OrPaHUYUBACTCA B MOBBILLIEHUN YPOBHs UT€HU NaHHBIX. [Ipu xenanuu o
MoxeT 3aHocuTh B B/l nnpopmanuio, RAL-ypoBeHb KOTOPOIi BbIllIe ero coocTBeHHOro RAL-
ypOBHA. B 4aCTHOCTH, K TaKMM I0JIb30BATENISIM MOYKHO OTHECTH KaTeropuio nH(POpMaToOpoOB,
KOTOpbIe UMEIOT caMblil HU3KkUil RAL-ypoBeHb. OHM HE MOTYT UMTaTh HUKAKOM CEKPETHOU
UH(pOpPMaLUK, HO MOTYT pa3Mernars e€ B b/l (a1 3Toro He06x0AMMO MOJHATH UX 3HAYECHUE
WAL-ypoBHS).

[Ipy ycTaHOBJIEHHOW MaHIATHOM 3alIMTEe YPOBHU JOCTyna cyObekTa U oObekra b/

kouTposupytorcst CYB/l JIMHTEP npu nonbsiTke mosydeHus Jito0oro A0CTyma CyObeKTa K
OOBEKTY.

KoHTponb goctyna K Bl ¢c pabouux ctaHuumn

OCHOBOHOJ’IaFaIOH_[I/IM IMOHATHEM B IPOLECCE KOHTPOJIA AOOCTyIIa IIOJB30BATCIIA K B}I C
YAAJICHHOTO KOMIIBIOTEpaA SABIACTCA IIOHATUE cemeeast CmAaHYusl. Cerepoit CTaHI_II/IeI\/'I JUIA
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CVYB/] JIMHTEP sBnsercs mobas paboyast cTaHIUs (KOMIIBIOTEP), UMEIOIIAs YHUKAIbHBIN
UICHTU(PHUKATOP — CETEBOM ajapec.

CVYB/J JIMHTEP no3BoisieT aiMUHUCTpaTOpy 0€30MacHOCTH perynupoBarh qoctyn Kk B/ ¢
CETEeBBIX padOYMX CTAHIMM MO CAEAYIOUIUM KPUTEPHSIM:

* 1o rpaduKy (pacmucaHuio) paboThI MOJIB30BATEINS; HAIPUMED, MOIB30BATENI0 X JOCTYII K
B/1 pa3pemien no Oyansm ¢ 8.00 1o 12.00 u ¢ 13.00 xo 17.00;
* 10 KOJIMYECTBY OJIHOBPEMEHHO aKTUBHBIX JIornueckux coequHenuii ¢ CYB/L;

* 0 CHOMCKY paspelleHHbIX Mg jgocrtyna K bJl cranuwmii; Hanmpumep, noctyn K b/l
«byxrantepus» MOXeT ObITh 3alPEIIEH C CETEeBbIX PabOUMX CTAaHIUH, YCTAHOBICHHBIX B
CIIy>k0e TEXHHUUECKOM MOIIEPIKKH;

* II0 YPOBHSM JOCTYIIA;

* TI0 CIIMCKY Pa3pelIeHHbIX IJIs AOCTyMa rpymm; Hampumep, noctym kK b/l «byxrantepus»
C CeTeBbIX pabO4MX CTAHIMN, YCTAaHOBJIECHHBIX B (DMHAHCOBO-IKOHOMHYECKOM OT[EIIE,
paspellieH TOJBKO IMOJIb30BATENSIM TPYIIbl «byXxraarepel» W 3ampelieH MoJIb30BaTeNsIM
rpynnbl « DKOHOMUCTBIY.

CYB/J JIMHTEP noaaepKuBaeT HECKOIBKO TUIIOB CETEH, UTO TPEOyeT pa3IM4YHOIO MOAX0a
K UHTEPIPETALNH CETEBBIX aPECOB.

B o0miem cnyuae ceTeBo# ajipec COCTOUT U3 ajipeca MojaceTH (YHUKaIbHOTO B Ipefiesiax Bee
CeTH) W ajapeca ctaHiuu (yHukanpHOro B npeaenax noxacern). CYB/] JIMHTEP nmo3pomnser
YOpPaBIsATh AOCTYNOM, KaK Ha ypOBHE KOHEYHOW CTaHIMHM, TaK U HA ypoBHe mojaceTtu. B
MOCJIEIHEM Cllydae OrpaHUYEHUs], HAJO)KEHHbIE Ha BCIO MOJICETh, PACIIPOCTPAHSIOTCS Ha BCE
CTaHIIMH, PACTIONIOKEHHBIE B TAHHOW MOJICETH.

Kaxnpiit cereBoit anpec B CYBJl JINMHTEP xapakrtepusyercst cieayomMu napaMeTpaMu:

* THUIIOM ceTH (OmpeaensieT BHYTPEHHIOIO CTPYKTYPY aapeca);
* TUNOM ajipeca (yKa3bIBaeT Ha MOJICETh UM KOHKPETHBIN y3en);

* aJpecoM B CeTH (COOCTBEHHO CETCBOWM aJpec; B 3aBHCHMOCTH OT THIIA CETH MOXKET
BKJTFOYATh/HE BKJIIOYATH aPEC TMOICETH);

* MackoH Pa3pCIICHHBIX rpynin MOJIb30BaTeNet (CTaH,Z[apTHa}I OouToBas Macka,
OIMUCBhIBAIOIIAs, PA3PCUICH JIM DOCTYII JTaHHOM rpyIIbl K CTaHI_II/II/I);

* YPOBHSMH MaHAATHOTO JOCTyMa (TIPOBEPSETCS BO3MOXKHOCTH IOJI30BATEIISI BBIIOIHSITH
COOTBETCTBYIOIIIME OTIEPAIMH 110 OTHOIIEHHUIO K JAHHOW CTAHIINH);

* MAacKOH pa3pelieHHOro BpeMeHH JOCTyMa (C TOYHOCTHIO J0 MOoTydaca OMUCHIBAETCS BpeMs,
paspeleHHoe IS TOCTYIa CO CTaHIIUH).

ynpaBJIfITB nmpaBaMm [JOCTyIlla C CCTCBLIX CTaHHI/If/'I MOXCET TOJBKO AaAMHUHUCTPATOP
6e3onacHoctu CYB/I.

IIpn nombITKE yCTAHOBUTH COEAMHEHHE ¢ HEKOTOpou cereBoi craHuuu CYDB/l BemonHsEeT
CIIEAYIOIINE AEUCTBHS:

* MPOBOJUT CTAaHJAPTHYIO UIEHTU(UKALIUIO U ayTeHTU(UKALIUIO TT0JIb30BATEIS;

* NpOBEpsET Hanuuue y noap3osaress Connect-kaTeropuy UM BBILIE,

* TOJIy4aeT y OMNEpalMOHHOM CHUCTEMBbI THUIl CETU U aJIpeC CEeTH — MCTOYHHUKA 3ampoca Ha
YCTAHOBKY COEIMHEHUS;

* TIPOBEPSET, OTPAHUYEH JIM TOCTYT JIJIsl JAHHOTO IMOJIh30BaTels (10 pacIUCaHUIO PabOThI);
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¢ MPOBCPACT, CYHCCTBYCT JIM IAJId JAHHOTO TIOJb30BAaTCJId CIHUCOK PA3PCIICHHBIX WA
3alIPCIICHHBIX CCTCBLIX CTaHLII/II\/'I;

* €CJIM TaKOM CIIMCOK CYLIECTBYET, TO IIPOBEPSETCS COBMAJEHUE METOK JOCTyHa s
MOJIH30BATENsl U Pa3pelieHHON CTAaHIMU (TPyIIa IMOJIb30BaTeNs JAOJDKHA COAEPIKAaThCs B
Macke Tpymi mosib3oBareieid y cranuuu; RAL-ypoBeHb mosib3oBaTenss HE AOJKEH OBITh
Bbilie RAL-ypoBHs craniuu, WAL-ypoBeHb 1osib30BarTess He JOJDKEeH ObITh Hibke WAL-
YPOBHSI CTAHIIUH);

* €CIM MaHJATHBIM JOCTYIl pa3pelleH, IPOBEpsAETCs BO3ZMOXKHOCTh JAHHOIO I10JIb30BaTENs
paboTaTh ¢ 3TOM CTAaHIIMU B TEKYIIUH MOMEHT BPEMEHH;

* €CJIM 3aIlpelIeHHbIX KOMOMHALMI He 00HAPY>KEHO, TO JOCTYI pa3periaeTcs.
NmMst  ceTeBOW CTaHIMKM TPENCTaBIAET COO0OM HWIACHTU(HUKATOP, KOTOPHIH MOXKET

UCTOJIB30BaThCsl aJIMUHUCTPATOPOM O€30IIaCHOCTH JUIsl pa3pelleHHus/3anpenieHns 10CTymna
N0JIb30BaTENEeH ¢ JAHHOTO KOMIIBIOTEPA.

XapaKTepI/ICTI/IKI/I CETEBOM CTAaHIINM BKIIFOYAOT:

* o011ee YMCI0 HEYCIENIHBIX MOMBITOK focTyna K Bl co ctanumu;

¢ TCKYUICC YUCIIO HCYCIICHIHBIX MOMBITOK JOCTYIIA K BI[ CO CTaHIIUH,
* (mnaru noctyna (ZoCTyn 3anpenieH, TpedyeTcs MpoBepKa IPyYIIIb);
* YPOBHH JIOCTYTIa C KOMITBIOTEPA JJISi MAHJATHOTO JIOCTYIIA;

* MacKa pa3pelIeHHBIX I JOCTYIIa IPyIII;

* Macka BPEMEHHOTO JocTyna (OMTOBOE TOJIEe pa3pelIeHHOTO BPEMEHH PabOoThl CO CTAHIIMH
(C TOYHOCTBIO JI0 TIOJTyYaca Ha HEJIeI0);

* BpeMms MOCIEIHEro HeyaaqHoro aoctyna Kk b/I;

* BpeMs MOCJEIHEro yCneuHoro gocryna kK b/1;

* JlaTa ¥ BpeMs, HaUMHas ¢ KOTOporo Aoctyn K b/ ¢ naHHOU cTaHnuu pa3penaercs;
* JlaTa ¥ BpeMms, A0 KOTOpOro noctyn K b/l ¢ 1aHHOM cTaHIMM paspenaercs;

* MacKa pa3peleHHBIX I nocryna k b/l nHen Henenu.

VYpOBHM MaHJATHOTO JOCTyHa AJii CETeBOM CTAaHIMHU MpPEACTaBISIIOT cOOOW JBa 4ucIia,
aHAJIOTUYHBIC YPOBHSM J0CTyIa CyOheKTOB B 00beKTOB B/I.

Macka pa3pemeHHbIX I JOCTyIa TPYIII MPEACTaBIseT co00i OUTOBYIO MacKy u3 256 Our,
250 OUT KOTOPOH KOAMPYIOT Pa3pelIeHre COOTBETCTBYIOIICH IPYIITBl HA JOCTYI K CTAHIIHH.

Jara m Bpems, HauuMHasg € KOTOporo noctyn K b/l paspemaercs ¢ JaHHOM CTaHLMM,
MPEJCTaBIsIeT COO0M OHOCTOPOHHEE OTpaHMYEHHE HA JaTy Hadaia pa3pelieHus JOoCTyma ¢
JaHHOM CTaHIINU.

Jara u Bpems, HauuHasg ¢ KOTOporo noctyn K b/l 3ampemjaercss ¢ JaHHOM CTaHLMH,
MPEJICTaBISIET COOOM OJHOCTOPOHHEE OTPaHNYCHHUE HA IaTy MPEKpaIIeHHs JOCTyTa C TaHHOM
CTaHIINU.

Macka pa3pemieHHBIX Ui JOCTyIa JHEH HeIeNd MpelcTaBiseT co0oil OMTOBYIO MacKy
pa3pelleHHbIX AJIs AOCTYyNa JHEH HEeeu.

K B/, B KOTOpOW WHULMAIM3UPOBAH MAHJATHBIA AOCTYI, AOCTYN C CETEBBIX CTaHUUN
M0 YMOJIYAHUIO 3ampereH. Ilepen MCmonb30BaHWEM CETEBOW CTAaHIMM €€ HEOOXOIMMO
caenats Bunumoin st CYBJl JIMHTEP. DToro MosxkxHO 10OUTHCS IByMs ClTIOCOOAaMHM: CO3/1aTh
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CTaHIIMIO, T.€. BKJIIFOUUTH €€ ONNCaHue B crucok JoctynHslx CYB/l cranuumii i nepesectu
CVYB/] JIMHTEP B pexum OecrnpensTcTBEHHON paboThl C HEUW3BECTHBIMU CTAHLUSAMHU
(UNLISTED STATIONS), HanpuMep,

grant access on unlisted station to all;

(pa3pewmuth q0CTyI K 370 B/l O Bcex KOMITbIOTEPOB).

Hoctyn ¢pusuaeckux mui k koHconu cepepa CYBJl JIMHTEP nns u3menenus napameTpoB
paboThI CO CTAHIUSIMU JIOJDKEH CTPOTO OTPAaHUYMBATHCS aIMUHUCTPATUBHBIMU MEPaMHU.

3awmTa BBOAAa-BbIBOAA Ha BHELWHUU HOCUTENb

E Hpumeuanue

MexaHu3M 3aliuThl BBOJA-BbIBOAA HA BHEIIHWNM HOCHUTENb HoAJAepkuBaeTcsa Tosibko B CYB/]
JIMHTEP BACTHUOH.

Jns pasmemienust ¢aitioB Tabnui u BpeMeHHbIX pabounx ¢aitnos CYBJ JIMHTEP
UCTIOJIb3YET BHEIIHUE YCTPOMCTBA MOCTOSHHOTO XpaHeHHs HH(POPMAaLIUH.

Mectomnonoxkenue KoHkpetHoro ¢aima bJl (daitma tabmuubel wiam pabodero (haiina)
BHYyTpH CYB]] oqHO3HAYHO HMIACHTUQUIMPYETCS YETHIPEXCUMBOJIBHBIM HACHTH(PHKATOPOM
— JIMHTEP-umenem BHemHero ycrpoucrtsa. JIMHTEP-nMsa ucnone3yercsa npu co3gaHuun
HOBBIX 0a30BBIX TAONHIl WIM W3MEHEHHH MECTOTONOKEHHs (PalIoB yKe CyIIeCTBYIOIIHX
Tabnu.

3amuTa BHEIIHUX YCTPOUCTB HEOOX0AUMA JIJIsl TOTO, YTOOBI MTOJIB30BATENb, UMEIOIIHUHI JOCTYTI
K KOH(UIEHIUAIbHBIM JaHHBIM, HE MOT IOMECTHTb 3TH JaHHbIE B Ty TaOmuily, (aiiisl
KOTOPOM HAXOATCS HA HEKOTOPOM HE3AIUIIIEHHOM YCTPOUCTBE (HampuMep, Ha (IIdII-TUCKE).
Anmunuctpatop 6e3zonacHoctd bJ[ MokeT orpaHnunTh HaOOp (U3MYECKUX KaTajJOToB, B
KOTOPBIX OyAyT XpaHUTbCA AAHHBIE, U 00ECIEUYUTh HEJOCTYIHOCTh ATHX KaTajloroB IPyrUM
nosib3oBaresiam cpeacreamu OC.

3amuTa BBOJA-BHIBO/Ia HA BHEIIHHE yCTPOMCTBa BO3MOXHA TOJHKO B TOM Ciyyae, €CIH B
CYB/] nHuIMupoBaHbI pacIIMpPEeHHBIEC CPEICTBA 3AIIUTH HH(OPMAIIHH.

Onucanue 3alllUThI YCTpOﬁCTBa COACPIKUT CICAYIOIUC NaHHBIC:

* MeTKa JlocTyna — Habop W3 AByX 3HayeHHU: RAL-ypoBenb 1 WAL-ypoBeHb BHEIIHETO
ycrpoiicTBa. CIyXHUT U MPUHYAUTEIBHOTO KOHTPOJIA Haja co3naHueM (aiiinoB (Paiinos
TaOJIMIl ¥ BpeMEHHBIX (ailyioB) Ha onucbiBaeMoM ycTpoiictBe. RAL-ypoBeHs ycrpoiicTa
— 9TO MHUHUMAJBHBIM YypoBeHb JocTymna mnojib3oBatens (RAL-ypoBeHb mosb3oBaTens),
HEOOXOIUMBIN JUIst co3naHus (ailmoB Tabnuiy Ha aaHHOM YycTpoiictBe; WAL-ypoBeHb
YCTpOHCTBA — 3TO MakcUMaibHbIE WAL-ypoBeHb MONIb30BaTENsl, HEOOXOMUMBINA IS
yIaJIeHUs TaOIUIIBL;

* Macka IPU3HAKOB JOCTyNa — BBINOJHAETCA/HE BBINOIHIETCS MPOBEpKAa JOCTyHa K
COOTBETCTBYIOIIIEMY YCTPOWCTBY, 3ampelneH/paspemeH goctyn k Hemy st CYB/. B
nocienHeMm ciaydae Bce SQL-3ampockl Ha co3fgaHue HOBBIX 00bekTOB BJI (momyuenue
nH(pOpMaIu U3 CyNIIeCTBYIOMMX 00BEKTOB) OyyT OTBEPraThCs,

* Macka paspeleHus JOCTyIa Uil TPYNI II0JIb30BaTeJIe — ONMCBIBAECTCS JOCTYIl BCEX
BO3MOXKHBIX TPYIIII;

* PEXHM JIOCTyNa K HEU3BECTHBIM YCTPOICTBaM (HYXKHO JIM 3alpalinBaTh WHHOPMALIUIO O
takux JIMHTEP-ycTpoiictBax y OC unu otBeprath paboTy ¢ HUMH).
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lNMpoTtokonupoBaHue goctyna K b

B Ipumeuannue
Mexanusm npotokoiaupoBanus nocryna k BJl mognepxkuBaercs tonsko B CYBJ JIMHTEP
BACTUOH.

PacimmpenHsle cpeacTBa 3aliMThl MHGOPMALMU MPEANOaraloT HE TOJNBKO YIpPaBICHUE
JocTynoM nojib3oBateneil k bJl, HO u ¢ukcanuio Bcex MOMBITOK 000MTH YCTaHOBJIEHHBIE
OrpaHuyYeHus (CIIyyaifHO MJIM YMBIIUIEHHO), PETUCTPALMIO XapaKTepa 3anpanBaeMoii u3 b/
MHpOpPMaLUH (C LIETbI0 UCKIIIOUEHUS €€ YTEUKH).

Vka3zaHHble (DYHKIIMM BBITOTHSET TOACHUCTEMAa PErHCTpaluu COOBITHH (ayauTa), KOTOopas
MI03BOJISIET PErUCTPUPOBATH CIEAYIOLIUE COOBITHUS:

* BKJIFOUCHHUE MEXaHU3MOB HJCHTU(UKAIIUN U ay TCHTU(DUKAIINH;
* SQL-3anpocs! Ha noctyn Kk pecypcam B/l;

* co3gaHue u ynajeHue oobekToB b/I;

* JEUCTBUS M0 U3MEHEHUIO MPABWII TOCTYTIA;

* BCE NOMNBITKU ocTyna K b/I;

» JnerctBus anMuHucTparopa b/I.

Bce nmomnexaniue peructpanuu ASHCTBUS 3aTMCHIBAIOTCS B CUCTEMHOM Tabnuie $$SSAUDIT.
Kpome perucrtpanum coObITHIA, B 3Ty TaOMMIly MOXET MOMEIIAaThCss HHPOPMAIUS O
BHYTpeHHUX Koaax 3aBepiieHus CYB/l, n3MeHeHnU COCTOSHUS MOJIb30BATEIIbCKUX COOBITHIA,
ycra"oBieHHbIX B CYB/I u T.1.

3anuck nHpopManuu B Tadauiy $$SAUDIT BHINONHAETCS B IUKIMYECKOM PEKUME, T.€. IPU
MIPEBBIIICHNH YCTAHOBJIEHHOTO Pa3Mepa HOBBIE 3aITUCH pa3MEILAOTCs ¢ Havasa Tabnusl. s
UCKJTIOYEHHUS] TIOTEpU HAKOIIJICHHOM MH(pOPMAaLUU JTOHDKHO OBITh pa3paboTaHOo crenuaibHOe
KJIMEHTCKOE MPUIIOKEHUE, KOHTPOJIMPYIOLIee CTENEeHb 3arodHeHus Tabauubl $$SAUDIT u
aBTOMAaTUYCCKH BBIIPY’Karomiee JaHHBIC M3 HEC MPHU YTIPO3¢ NMEPEIIOIHESHUS.

Hoctyn k tabnuue $$S$SAUDIT UMEIOT TONIbKO nonb3oBarenu DBA-kaTteropuu u ToiabKO Ha
YTEHHUE.

B noacucreme nporokonupoBanusa CYBJ[ JIMHTEP npexycMoTpeHO Tpu THIIA YCTAHOBOK:

1) enobanvHbvle: nst BCex moiib3oBaTeniel 1 00beKkToB b/I;
2) nepcoHanvhvie: ISl KOHKPETHBIX MOJIb30BaTelNel i 00beKTOB B/1;

3) n10KkanvbHble: N1 KOHKPETHBIX MOJIb30BaTeNield 1 00bekToB bJI, TO €CTh YCTaHOBKH MEXITY
KOHKPETHBIMH MOJIb30BaTEISIMU M KOHKPETHBIMUA OOBEKTaMH.

Anamm3 ycraHoBok mpoepstoTcss CYBJl B mopsake ux mepeducieHuss — ToOaibHBIEC,
NepcoHaNbHbIE M JIOKaJlbHblEe. TakuM oOpa3oM, DIOOalbHbIE YCTAaHOBKH OO0IagaroT
HAaUMEHBIIUM TPHUOPUTETOM, JIOKAJIbHbIE — HAUOOJIBIIHM.

JLy1st MPOTOKOJIMPOBAHUS MOXKHO YKa3aTh MHOXECTBO COOBITHIA U3 Pa3HBIX TPYIIIL:

* cucteMHble coObITHS (cTapt/ocTtanoB/pectapt siapa CYB/I, crapT/ocTaHOB MOACHCTEMBI
aynuta, peructpanus konoB 3asepimenus CYBJ[ JIMHTEP);
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* coOBITHUS, CBSI3aHHBIE ¢ U3MeHeHueM cxeMbl b/] (co3nanue/ynanenue oobexktoB b/I);

* COOBITHS, CBA3aHHBIE C TOJCUCTEMON TOCTyMa (Co31aHie/U3MEHEHHE/ yaaleHle CyObeKTOB,
NPUBUJIETUH, TPYIIN, YPOBHEH U T.11.);

* coObITHS, CBsI3aHHBIC ¢ TaOmuIiamMu b/1 (BeIOOpKa, M3MeHeHHe, 100aBICHHE, YIATCHUE CTPOK
U T.J.);

° CO6BITI/I}I, CBA3aHHBIC C ITIOJIB30BATCIIIMU (CO@,Z[I/IHCHI/IC/ OTCOCAMHECHUC, OTKpBITI/Ie/ 3aKpbITUC
KypCOpPOB, 3aBCPIICHUC TpaH3aKI_[I/II71, OTKa3 B JOCTYIIC U T.,Zl.).

YnaneHune octaTtouHoM UHdopmauum

B Hpumeuanue
MexaHu3M yganeHusi ocTatouHoi uH(popMmammu noxnepxusaercs tonbko B CYBJ JIMHTEP
BACTHOH.

JUis MCKIIIOYEeHUs HECAHKIMOHMPOBAHHOTO JOCTyNa K JaHHBIM pabodas onepaTUBHas U
BHEIIIHSS TaMsITh [TOCIIE YIaJIeHUs TaHHBIX ounInaeTcs cpenctamu CYB/] ¢ momorbio 3anucu
MacKHUpyoouei napopmanuu.

OTO pAenaeTcss TOJABKO B TOM Cllydae, €CIM WHHULMAIM3UPOBAaHA IIOJCUCTEMA 3aLUThI
MH(POPMALIUN OT HECAHKITMOHUPOBAHHOTO JOCTYTIA.
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Mexanmn3m Tpanzakiui sBisercss dactetio CYBJ[ JIMHTEP. On mo3Bomsier obecrneuuThb
uenoctHocTh  bBJI, kak B ciayvyae HEIUTAaTHBIX CUTyallMil, Tak M B Cilyyae
MHOTOIIOJIb30BaTeIbCKON paboThl. i oOecreyeHus HAACKHOW padOThl KIMEHTCKHX
MPUWIOKCHUH HEOOXOAMMO TOHMMaHHEe pPabOThI 3TOr0 MEXaHW3Ma M IPUHIUIIOB €Tro
HCIIOB30BaHUS.

ITon TpaH3akuye NOHMMAETCS IPYIIIA ONEPALUN, BBIIIOIHAIOINXCS KaK HEAEIMMOE LEN0e.
B HEKOTOPBIX UCTOYHUKAX TPaH3aKIKEH HA3bIBAIOT HE TPYIIILY OIeparuii, a 3pPeKT, KOTOPHI
OHU TPOU3BOIAT. TpaH3aKIMH SBIAIOTCS COCTaBHOM YacThio JII00OW HH(OPMAIMOHHON
CHCTEMBI, K KOTOPOH MPEIbIBIISIOTCS TPpeOOBaHUS HAJEKHOCTH U SBISIFOTCS €€ OCHOBHBIMHU
CTpOUTENBbHBIMU OlloKamMH. DTH TpeOOoBaHMSA 00ECIIEUMBAIOTCS CIEAYIONIMMHU CBOMCTBaMHU
TpaH3aKLHN:

* aTOMapHOCTHb (HEAETUMOCTb). ['apaHTUpyeTCsl BBINOJHEHUE BCEH TpYMIbl Omepanuil B
cllydae yJayHOTO 3aBEepLICHHUS TPaH3aKIUHM M OTKAaT K COCTOSHHUIO IO BBINOJIHEHUS
TpaH3aKLIUHU B ciIydyae c00s WM SBHOTO OTKaTa TPaH3aKIIHUH;

* IEJOCTHOCTh (HEMPOTHBOPEUMBOCTH). TpaHzakums mnepeBoaguT bJ w3  omgHOTO
HENPOTHUBOPEUMBOTO COCTOSIHME B Jipyroe. [lpu 3ToM moapasymeBaeTcs, UTO KJIMEHTCKOE
MIPUIIOKEHHE SIBJISIETCS MIPABUIIbHO HAITMCAHHBIM;

* HM30JUPOBAHHOCTD. /{715l KIIMEHTCKOTO MPUIIOKEHUS CO3/1aeTCs MILTIO3HS, UTO BCE OCTaJIbHbIE
TPaH3aKIUU BBITIOTHSAIOTCS MO0 /10, TUOO TIOCIIE €ro TpaH3aKIWU, 4To obecreunBaeT
MIPO3pauHy0 paboTy B MHOTOMOIb30BATEIHCKOM PEKHUME;

* ycroiuuBocTh. [IpM ymayHOM 3aBepIIEHHMH TPaAH3AKIMK TapaHTUPYETCs] COXpaHEHHE
pEe3yNbTaTOB €€ paboThI TaXKe B CiIydae nmocieaytomniero coos B padore CYB/I.

Jnsa ynpasnenus tpanzakuusivu B CYB/ JIMHTEP cimyxar cnenuansubeie komanasl CALL-
unrepdeiica u SQL-3ampocel. Jlo0as TpaH3akuus AOJDKHA 3aKaHYMBATHCS BBITOJHEHHUEM
omneparopa COMMIT unn ROLLBACK, KOTOPBIC COOTBETCTBEHHO NMPOM3BOAAT OKOHYATCIILHEIC
JEMCTBUSL O BBIOJHEHUIO TPAH3aKIUH, C COOOIIEHHEM B ClIydae JOIMYECKOH OIIMOKH,
WIA TPOM3BOIAT OTKAaT BCEX NEHCTBUM, KOTOpBIE TpaH3akuus npousBena. B ciaydae c6os
B pabore CYBJl (nHanpumep, oTKiIOUeHHE MUTaHUs) mocie mepesamycka CYBJ] ans Bcex
HE 3aBEpILIUBIINXCS TpaH3aKUUi KomaHga ROLLBACK momaercs aBToMarnyecku. Bo Bpems
BBIIIOJIHEHHs] TPaH3aKLUU NPOU3BOAMMSBIE €10 B b/[ u3MeHeHus, kak mpaBuio, HE JOJKHBI
OBITH JIOCTYHHBI JPYTUM TPaH3aKUUAM (KJIMEHTCKUM MPUJIOKEHHUSAM), T.K. 3TO MOXKET
NPUBECTH K MpoOsieMe HCIOIb30BAHUS JAHHBIX, KOTOpPbIE HE SBISIOTCS OKOHYATETbHBIMHU
(«rpsi3HBIE» TaHHBIE).

MHorononb3oBaTeNIbCKUN PEXKUM

IIpu padore CYBJl JIMHTEP B oaHOMONB30BAaTEIIBCKOM PEKUME HE BO3HHKAET IPOOJIEM,
XapakTEepHBIX MPHU B3aMMOACHCTBUU ABYX U Ooyiee KIMEHTCKUX MpuiioxkeHWil. B ciydae
MHOTOTIOJIb30BATEIBCKOTO PEXXUMa BO3HUKAIOT crienuduueckue nmpoodiemsl, kotopsie CYB/]
JOJDKHA TpefoTBpaiats. Hampumep, 3TO MOTYT OBITH JIOTMUECKHE OLIMOKU KIMEHTCKUX
MIPUJIOKEHUH, IPUBOASIINE K TIOTEPE JAHHBIX WIM HEKOPPEKTHOMY IOCTPOCHHUIO OTYETOB.

Takux npo6iem HemHoro. Eciu paccmarpuBarh Bech Habop onepanuii ¢ o0bekTamu bJl, kak
onepanuu yreHus (READ) u 3anucu (WRITE), To B citydae 1ByX 1ob30BaTesneil pa3iinuHbIX
KOMOMHAITUI MTOCIIEI0BATEIBHOTO BBIIOIIHEHHS IBYX OTEpaIUid BCETO YEThIpe:

1) READ — READ;
2) READ — WRITE;
3) WRITE — READ;
4) WRITE — WRITE.
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B nepBom ciydae mpoOieMHOM cuTyaluu HE BO3HMKAeT, T.K. MOCJIEJOBaTEIbHOE YTEHUE
JAHHBIX HE MPUBOAMUT K UX MPOTHBOPEUYUBOCTH. [IpoOiieMbl BO3HUKAIOT MPH BBINOJHEHUU
olepaluy 3anucy, kortopas BbinonHsercs B pesyasrare SQL-3anpocoB INSERT, DELETE,
UPDATE.

PaccmoTpuMm Kaxayro W3 KOHQIUKTHBIX cuTyanuil. bymem o6o3nauats cumBomamu T1,
T2 COOTBETCTBEHHO TpPAaH3aKLMH, BBINOJHSIOMIMECS IEPBBIM U BTOPHIM I0Jb30BATEIEM,
a cumBoioM A — o0bekT B/, koTOpbhIii M3MeHsieTcs (HampuMmep, 3aluch) KIMEHTCKUM
IIPUJIOKEHUEM UJIU pPa3HBIMU HUTAMH (Tabnuna 5).

Tabnuua 5. Bo3Mo)kHbIe KOHQIUKTHBIE CUTYallun

Kondumkr Onucanue
T1 WRITE A KondnukT B TOM, 4TO TpaH3akius T2 npounTana coaepxumoe ooObekTa A Ha
T2 READ A MOMEHT BBINIOJIHEHUS, KOTJJa OH HAXOAUTCS HE B OKOHYATEIbHOM COCTOSIHUM
T1 WRITE A (mo momaun COMMIT). Takoit KOH(MIUKT HA3BIBACTCS «TPSI3HBIMY YTCHUEM

(dirty read). DTy cuTyaruio MOXHO MOJTYYUTh, BBITIOJIHSS MIOCTPOCHUE OTYETA
BO BpeMsl akTUBHOM Moaudukanuu B/l cnoxHbpIME pacyeTamu.

T1 READ A Kondnukr coctout B ToM, 4T0 TpaH3akius T2 notepsia cCBOU U3MEHEHUS 10
T2 WRITE A MOMEHTa CBOETO 3aBepiueHusl. Takol KOH(IMKT Ha3bIBAETCS «IIOTEPSIHHBIM
T1 WRITE A m3meHenuem» (lost update).

[IpuMepom co3aHus TaKOM CUTYallUH SIBJISETCS MOIBITKA OJTHOBPEMEHHOM
paloThI 10 U3MEHEHHIO OAaHKOBCKOT'O CYETa, U3MEHEHHIO KOJIMYECTBa TOBapa
Ha CKJIAJe U T.1.

T1 READ A Kongmukr B TOM, uT0 Tpan3akius T1, BBITOIHSIS TOBTOPHO OTIEPAIIUIO
T2 WRITE A YTEHMsI JAHHBIX J10 3aBEPILLEHUS TPAH3aAKIUH, [10JIy4aeT HOBbIE (M3MEHEHHBIE)
T1 READ A 3HaueHMs. Takoil KOH(IMKT Ha3bIBACTCS «HETIOBTOPSEMOE UTCHUE)

(unrepeatable read). IIposiBnenne KOHMINKTA BO3MOXKHO NIPU TIOCTPOCHUH
CJIO’KHBIX OTYETOB, MHOTOKpaTHO oOpatuatomuxcs k bJl, nmpu ogHoBpeMeHHOM
ee Mo (UKAITIH.

B CYBJl JIMHTEP nonnepxuBaeTcsi necCUMUCTHUHBIN (PESSIMISTIC) peskuM paboThl ¢
TpaH3akuuaMu. [1pu 3ToM HEOOX0AUMO TOHUMATh, YTO JKeJTaHHe N30ekaTh BCeX KOH(PIUKTOB
B CYB/I TpebyeT 60MbIIMX BEIYUCIUTEIBHBIX PACXOIOB.

IIpumeuanue
Bce DDL-onepatopsl (omepaTopbl ONPENSIICHUS NaHHBIX, HAIpPUMEp, CO3IaHUE TaOIHUIIbI)

ABTOMAaTHYECKU TPUBOAT K BhImonHeHHIo oneparopa COMMIT u He MOTyT OBITH OTMEHEHBI
CVB/I.

NMecCCUMUCTUYHBLIN PEXUM

B neccuMucTHYHOM pexxuMe MPEANonaraeTcsi, YTo K 3aucsM, KOTopble Oy/leT NCIOIb30BaTh
TEKyIllas TPaH3aKIKs, OyAyT MbITaThCS OCYIIECTBUThH OCTYI Apyrue TpaH3akiuuu. [lostomy
nepen a00biM  m3MeHeHueM 3amuceid B BJl  (omepatoper  UPDATE, DELETE) Ha
00BEKT HaKJaJbIBaeTCs OJIOKMpPOBKA, KOTOpas Ha3biBaeTcs dKckiIto3uBHOU (EXCLUSIVE).
[Tocne ycmemrHOW YCTaHOBKM TakOW OJIOKMPOBKH TPOUCXOAWT H3MEHEHHE JaHHBIX. B
ciiydyae eciiu OOBEKT A0 3TOro ObLI 3a0JIOKMPOBAaH JIPYTMM KIMEHTCKUM MPUIOKEHHEM
(TpaH3akuuei), TeKyllas TpaH3aKIUs T[EPeXOAUT B COCTOSHUE OXKHUIAHUS CHATUS
ONMOKUpOBKU. BpITIoNIHEHHE ee OyaeT BpeMEHHO MNpuocTaHoBiIeHO. CHATHE OJIOKHUPOBKHU
OCYILIECTBIIAETCS MPY 3aBEPLICHUH BBITTOJIHEHUS TPAH3AKIMU ¢ TOMOIIbIO kKomaH 61 COMMIT
nmn ROLLBACK. YcranoBka Takoil OJOKHPOBKH TO3BOJISAECT MPEIOTBPATUTH KOH(IUKT
«TOTEPSHHBIX W3MEHeHUWi». TpaH3akuusg HE NEpPeXOJUT B COCTOSHHE OXHUIAHUS, €Cld
BBICTABJISICT OJIOKUPOBKY TTOBTOPHO HA YK€ 3a0JJOKUPOBAHHYIO JIJIsl CE0s1 3aIUCh.
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Oxuganue OJIOKUPOBKM He mpou3BoauTcs, eciau SQL-3ampoc BhIMOIHSETCS C Omuuei
NOWALIT, B 3TOM cily4ae KIMEHTCKOMY IPUIOKEHUIO BO3BPALIAETCsl COOTBETCTBYIOIIUN KOJ
3aBepueHus («Tpebyemas 3anuck 3a010KHpPOBaHAY ).

SQL-3annpoc UPDATE B CVYB]l JIUHTEP Bcerna BbICTaBISET «JIMHHYIO» 10 BPEMEHU
OJIOKMPOBKY Ha 3aIUCh. DTO O3HAYAET CHATHUE TAKOH OJIOKMPOBKH TOJILKO B KOHILIE TPAH3aKLIUH.

KoHpnuKT «rpsi3HOrO uTeHus» aBToMarnuecku npenorspamaercs B CYB/] 3a cuer ycraHOBKH
«xopoTkux» 61mokupoBok Ha uteHne (SHARED) npu Bemmonnennn SELECT-3anpoca. 910
O3Ha4aeT MPOBEPKY KaXI0# 3amucH, MomnaBlIeii B BBIOOPKY JTaHHBIX, HA MIPUCYTCTBUE Yy HEe
onokupoBku Ha 3anmuck (EXCLUSIVE). B cnyuae ecnu xoTst Obl OflHA 3amluch B BBIOOpKE
JTaHHbIX 3a0nokupoBaHa, BbimonHeHne SELECT-3anpoca mpuocraHaBiuBaeTcs 10 CHITHS
OJIOKMPOBKU APYrOM TpaH3aKIHEH.

I[J'Iﬂ mpeaoTBpalliCHUA I(OH(I)J'II/IKTE[ «HCMOBTOPACMOI'0 YTCHHA» H€O6XOI[I/IMO HaJIU4uc
COJIUHHBIX) 6JIOKI/Ip0BOK Ha YTCHUC IJIA TCX BaHHCCﬁ, K KOTOPpbIM OBLI MMOJIy4CH NOCTYII.

CymectByer emie OIMH KOH(DIMKT, KOTOPBIH MPHCYIl MEXaHHU3MYy OJOKHMPOBOK. OTOT
KOH(IMKT HOCUT Ha3BaHUE «(paHTOMHOM 3amucu». MexaHHM3M YCTAHOBKHM OJIOKMPOBKHM Ha
OZMHOYHYIO 3aIlUCh 3/1€Ch HE SIBIAETCS pelleHueM. 3ablIoKupoBaTh 3alUCh, KOTOPOW HET
HA MOMEHT BBITNIOJIHEHUS TPAH3aKLMU, HEBO3MOXKHO. PellleHne coCTOUT B NPEBapUTEILHOM
OmokupoBaHUM Bcell Tabnuibl ¢ moMoIbio SQL-3anmpoca LOCK TARBRLE IN SHARED]
EXCLUSIVE MODE. B Tabmuue 6 mnpuBeneHbl KOH(IHUKTBI, TpeOyemble ONOKHMPOBKH U
UCIOIb3yeMble 171 3Toro SQL-3ampocs!.

Tabnuua 6. [IpaBuia ycTaHOBKY OJIOKMPOBOK U1 N30€KaHUs KOH(IUKTOB

Kondankr Heo0xonummblii Hcnonb3zyeMmbie IIpou3BoaUTENBHOCTH
MPOTOKOJI SQL-3anpocsbi CYB/l 1 BO3MOKHOCTH
0JIOKMPOBaHUSA COBMECTHOIO /10CTyIAa
Ilorepsnubie JnunHble O10KupoBKU |update ... Bricokas
WU3MEHEHUS Ha 3aI1Ch select ...
I'psizHOE UTEHME JnuHHBIC OITOKMPOBKH |update ... Bricokas
Ha 3alHCh, KOpOTKUE  |select ...
OJIOKUPOBKH HA YTECHHUE
Henosropsiemoe Jlnunnblie GnokupoBku |update ... Cpennss
YTEHUE Ha 3anmuch 1 Ha uyTeHue |select ... for browse|
update
WIN
lock table in shared
mode
DaHTOMHBIE 3aMHUCH JlnmuHaHbIe OokupoBKU |[update ... Huzkas
Ha 3aIiCh U Ha YTeHue, |select ... for browse|
peaoTBpaIleHNe update
BCTaBKH JIAHHBIX WIH
lock table in shared|
exclusive mode

[leccuMucTHUHBIN pexxuM 00pabOTKU TpaH3aKIUI HEOOXOIMMO NMPUMEHSTH B TE€X CIydasx,
Korna TpeOyeTcsi M3MEHSTh 3alMCH, KOTOpble C BBICOKOW BEPOSTHOCTBIO MOTYT TaKxke
M3MEHATHCS APYTMMU NapajuiebHO paboTaroMMU TPaH3aKLUIMU.

B CYB/J JIMHTEP pns ynporieHust paboThl B NMECCUMHCTHYHOM PEXKHUME CYIIECTBYET
Monudukanus 3toro pexkuma — pesxxkum AUTOCOMMIT. B atom cnydae onepatop COMMIT
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B

aBTOMATUYECKHU BBHIMONHsETCS mocie kaxaoro DML-omneparopa (3ampoca MaHUITYIUPOBAHUS
JTAHHBIMU ).

IIpumeyanue

Bornbiioe konMyecTBO OJIOKMPOBOK YMEHbIIAET Npou3BoAuTenbHOCT CY B/, T.K. He0OXOAUMBI
BBIUMCIIUTENIbHBIE PECYPCHI Ul MX MOAAepKkH. [loaToMy B cilydae, ecinu B OJHOW Tabmulle
OJTHOBpEMEHHO OnokupoBaHO Oombiioe uucio 3amuceidt, CYBJ] aBromartudecku mbITaeTCS
OJI0KHPOBATh CPa3y BCIO TAOIHILY.

KOHTpOsbHbIE TOYKU

T1
T1
T1
T1
T1
T1
T1
T1
T1

s 6onee rubkoro ynpasinenus JyuHHbIMU TpaH3akiusimu B CYBJl JIMHTEP peanuzoBan
MEXaHU3M KOHTPOJBHBIX TOYEK. YIPABICHUE KOHTPOJIBHBIMA TOYKAMU TpaH3aKLUN
BO3JI0KEHO Ha KJIIMEHTCKOE MpuiiokeHne. OHO MOXKET:

¢ CO3aBaThb HCO6XOI[I/IMOG YHUCJIO KOHTPOJIBHBIX TOYCK;

 BeONHATE OTKaT (ROLLBACK) TpaH3akimuu K 000N YCTAaHOBJIEHHOW KOHTPOJIBHON
TOUKE;

* BBIMONHATH (pukcaruto m3meHeHudt (COMMIT) tpaHzakuum 10 1000 YCTaHOBIEHHOM
KOHTPOJBHOU TOYKH.

MexaHu3M KOHTPOJIBHBIX TOYEK MO3BOJISIET KIMEHTCKOMY MPHJIOKEHHIO BO3BpAIATHCS B
TpaH3aKUMAX Ha «IIar Ha3aa» M OCYUIECTBIISATH 3aTEM AAJbHEWIINE AEHUCTBUS. TUMUYHBIM
MIPUMEPOM HCIOJIb30BAHUSI KOHTPOJIBHBIX TOUEK SIBIISIIOTCS 3a/1a4H PE3ePBUPOBAHUS OUIIETOB,
KOT/Ia TYPUCTHYECKUM MApUIPYT HE SBIACTCS NPSIMBIM, a MPOXOIUT YEepe3 HECKOIBKO
MyHKTOB. Pe3epBHpoBaHHe OWJIETOB B KAXKIBIA IyHKT MaplIpyTa OCYIICCTBIISCTCS ITOCIE
YCTaHOBJICHUS! KOHTPOJIBHOW TOYKH JIJISl IPEIBIAYIIET0 OTpe3Ka MyTH. B citydyae ecnu KIneHT
HE MOXET BOCIIOJIH30BAThCS MPEAJIOKEHHBIM BAPUAHTOM MEPEABUKECHUS 10 TeM JIMOO UHBIM
COOOpaXCHHSIM, KIIMEHTCKOE MPHIIOKEHUE MOXKET BEPHYTHCS B MPEIBIIYIIYIO KOHTPOIBHYIO
TOYKY M TPOAODKUTH PE3epBUpPOBAHUE OWUJIETOB MO ApyromMy mapmpyty. B 3Tom cimydae
nocienoBarebHOCTh SQL-3ampocoB OyAeT BHIMISAAETh TPUMEPHO CIEAYIOIIUM 00pa3oM:

SET SAVEPOINT Al

SELECT

UPDATE

SET SAVEPOINT A2

SELECT

UPDATE

ROLLBACK TO SAVEPOINT A2

COMMIT

NMoaTBepXxaeHUe TpaH3aKuum

ITocne BomonHenuss koma"asl COMMIT Tekymas TpaH3akuus 3aBepLiacTcs H
HAYMHAETCs HOBas; OJOKUPOBKH, YCTAaHOBJIEHHBIE TpaH3aKI1el, cOpackiBatoTcs. Vi3MeHeHus,
IIPOBOJUMBIE KJIMEHTCKUM IpWIOKEHHWEM B bJl, CTaHOBATCA JOCTYIHBIMH BCEM
moJib30BaressiM 3Tor B/I.

Ecnu knreHTckoe npuitoxkeHUue MMEET ITIaBHbINA U MOJYMHEHHbIE KaHalibl M komanga COMMIT
noaaerca nmo niaBHomy kaHaiy, To COMMIT aBromMarnuecku BBINOJIHAECTCS M IJIA BCEX
HE3aBEPIICHHBIX TPAH3AKIIMKA B TOJYMHCHHBIX KaHaJIaX.
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Ecnu mpunoxkeHue uMMeeT DNIaBHBIM M IOJAYMHEHHBIC KAHAJBI, BCE WIM YacTb KOTOPBIX
(bYHKIMOHUPYET B aCHHXPOHHOM pexxume, To nogada COMMIT no rmaBHOMY KaHaly JOIKHA
BBIIIOJIHATHCS IIOCJIE 3aBEPILICHNS BCEX ACUHXPOHHBIX ITPOLIECCOB, B IIPOTUBHOM CI1y4ae MOKET
OKa3aThCsl TaK, YTO HE MOJIHOCTBIO 3aBEPILICHHbIC H3MEHEHHS B aCHHXPOHHBIX KaHajax OyayT
3aukcupoBansl B BJI.

Ecnu nepen HOpManbHBIM 3aKphITHEM KaHalla B HEM UMEETCS He3aBeplICHHAs TPaH3aKIus, TO
10 yMOJIYaHUIO OHa 3aBepiiaeTcs koManaoi COMMIT.

Ecnm B Tpan3aknuy ObUTH YCTAHOBJIEHBI KOHTPOJBHBIC TOYKH, M (PUKCAIUS M3MEHEHUU B
HUX HE MPOU3BoaMIachk, To o komanae COMMIT ¢ukcupyroTcst Bce M3MEHEHHS OT Havasia
TpPaH3aKIIUH.

Ecnmu B TpaH3akuuu OBLIM YCTAaHOBJIEHBI KOHTPOJBbHBIE TOYKH, U B HEKOTOPBIX U3
HUX BBINOJNHSATACh (PUKcanus U3MEHEHUH (T.e. yCTAHABIMBAJIOCh HOBOE HA4alo TEKyIeH
Tpan3zakimu), To no komannae COMMIT ¢uxcupyrorcss Bce U3MEHEHHsI OT HOBOTO Hauaia
TpaH3aKLHUU.

OTKaT TpaH3aKuum

[Tocne Bemonnenust koManibl ROLLBACK Ttekymias TpaH3akius 3aBepIlacTcss U HAUMHACTCSA
HOBas; OJIOKUPOBKH, YCTAHOBIICHHBIEC TPaH3aKIUEH (M KIMEHTCKUM MPHIOKEHHEM BHYTPH
TpaH3aKIIMN), COPaChIBAIOTCS.

Ecnn mpunoxenue wMmeeT IMaBHBIM M TMomuMHEHHble KaHansl M komaHga ROLLBACK
nojaercs mo maBHoMy kaHany, To ROLLBACK aBToMaTW4ecku BBIMOJIHSAETCS U JIJIST BCEX
HE3aBEPIICHHBIX TPAH3AKIIMKI B MOJYMHEHHBIX KaHaJaX.

Ecnu nepen aBapuiHbIM 3aKpbITHEM KaHaJjla B HEM UMEETCS] HE3aBEPILIEHHAs TPaH3aKLHUs, TO
10 YMOJI4aHHUIo oHa 3aBepiuaercs komannoilt ROLLBACK.

Ecnu B TpaH3aKiMM yCTaHOBJIEHBI KOHTPOJBHBIE TOUKH, HO (DUKCAllMs U3MEHEHHI B HUX HE
npousBoauiack, To no koMmanjae ROLLBACK BbINONIHSAETCA OTKAT BCEH TPaH3aKIMH.

Ecniu B TpaH3akuumu OBUTM YCTaHOBJEHBI KOHTPOJIbHBIE TOYKH, U B HEKOTOPBIX U3
HUX BBINOJHANACH (PUKcallMsd M3MEHEHHMH (T.e. YCTaHAaBIMBAJIOCh HOBOE Hauyajo TEKyIleH
TpaH3akiun), To mo komanie ROLLBACK BbITIONHSIETCS OTKAT OT HOBOTO HavYaa TpaH3aKIUH
JI0 ee KOHIIA.

CucTeMHbIN XXypHan

Wudopmanuss o Bcex u3MeHeHUsX bJl, mpou3BOoAMMBIX TpaH3akIMed, (UKCHpYyeTcs B
crienMantbHOM Habope (ailloB — CUCTEMHOM JKypHasie. 3anuch WHPOPMALMU B CHCTEMHBIN
JKypHaJ BCEraa MpeAlecTBYET BbIONHEHUIO n3MeHeHus b/[. CrucreMHbli )KypHam ABIsSETCS
OCHOBOH 1151 oOecnieueHns HanexHoil paborel CYB/l, mosToMy >enareiabHO pacroliarath
CHCTEMHBIH XypHaJl U coOcTBeHHO b/ Ha pa3nu4HbIX BHEIITHMX HOCUTEIISX.

B MoMeHT akTuBM3aMM TpPAaH3aKIMM B CHUCTEMHBIM JKypHajd 3aHOCUTCS OTMETKa
0 Hayasne BbIMONHEHUS TpaH3akuuu B bBJl. [lpu ycnemHoM 3aBeplIEeHHH CTaBUTCS
COOTBETCTBYIOIIas oTMeTKa. B ciyuae c6ost CYB/] u nmocnenyromiero ee pectapra Wiy Mojiadu
koMaHapl ROLLBACK kimueHTCKUM MpuiioskeHueM UHGOpMaIs U3 CUCTEMHOTO KypHaia
MCIIONIb3YEeTCs ISl OTKAaTa TPAH3aKIUU.

Ecmn B CYBJ] omHOBpemMeHHO 00pabaThiBacTCsi OOJBINOE KOJIMYECTBO TPAH3AKIIUN, TO
HEOOXOMMMO YBEIUYUTh pazMep GalaoB CUCTEMHOTO jkypHana. CHCTEMHBIH KypHal
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MOXET PacrojararbCsi B OAHOM WM HECKOJIbKHX (hailyiaXx omnepanroHHON cUCTeMBbl. 3aruch
MH(POPMALIUU B CUCTEMHBIN KYpHAJ BBIIOIHIETCS [UKINYECKH, T.€. IPU JOCTH)KEHHH KOHLIA
¢aiina HOBBIE 3aIIMCH PAa3MEILAIOTCS HA MECTE CaMbIX CTapbIx 3anuceil. [Ipu nepenoiaHenun
(bailioB CUCTEMHOTO >KypHaja WM HEeXBaTKe JUCKOBOro mpoctpaHcTBa noseneHue CYB/]
pEryaupyeTcst ONUUsAMY, 3aJaHHBIMU Ha MOMEHT €€ 3aIlyCKa.

Jnis obecnieuenus HaaexHocTy B/l HEOOXOIUMO MEPHOINYECKH apXUBUPOBATH (hailiibl caMoi
b/l u ee cuctemHOro )XypHasa. B ciryuae notepu 1aHHBIX, HallpuMep, U3-3a armnapaTHoro c0os,
BO3MO)KHO BoccTaHoBiIeHue b/ u3 ee apxuBa (eciy OH UMEETCs) ¢ UCTONb30BaHUEM (hailiioB
CUCTEMHOI0 JKypHaJja, B KOTOPbIX COAEPKATCsl BHECEHHBbIE TIocie apxuBauyu b/l usmenenus.
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B CYBJl JIMHTEP ecth cBOiCTBa, MO3BOJSIONIME OTHECTH €€ K CHUCTEMaM pPEajbHOIo
BPEMCHH.

MexaHu3MBbl A MNOAACPIKKH pCaJIbHOI'O BPEMCHHU MOKHO PA3ACINTh HAa IBC I'PYIIIbIL:

1) ynuBepcanbHble — OCHOBaHbI Ha SQL-3ampocax U MOTYT ObITh MCIOJIB30BaHBI B JIIOOBIX
KJIMEHTCKUX MPUIOKeHUX, uMmeronmx natepgeiic c CYB/] JIMHTEP (nanpumep, anmnapar
COOBITUI);

2) crenuanbHble — MOJACPKUBAIOTCS TOJNBKO HMHTEpQeiicaMy HIDKHETO WM TPHUKIATHOTO
ypOBHEH (HampuMep, aCHHXPOHHAst 00paboTKa). ITU MEXaHU3MBI JOCTYITHBI B KITHEHTCKUX
MPIIOKEHUSX, Pa3pad0TaHHBIX C HCIIOJIb30BAHUEM YKa3aHHBIX HHTEP(EHCOB.

AcuHXpOHHas obpaboTka

B CYBJl JIMHTEP peanuzoBana nosiHO(QYHKIIMOHATBHAS ACHHXPOHHOCTh 00padoTku SQL-
3aIlpOCOB C OIpeIeJIeHUEM MTPoLEeAypbl 00pabOTKH 3aBEpILIEHUSI aCHHXPOHHOM onepanuu.

[Tocne ornpaBku acunxpoHHoro SQL-3anmpoca k CYB/[ ynpaBnenue cpasy nepemaercs
KITMEHTCKOMY MPHJIOKEHUI0, KOTOPOE MOXKET MPOJIOJIKATh CBOIO padoTy.

[Tocne BeimonHenus sapom CYBJl acunxponHoro SQL-3ampoca (a 310, B 3aBUCUMOCTH OT
CJIOKHOCTH 3aIpoca, MOJKET ObITh JUIMTENIBHBIN MpoIecc) padoTa KIMEeHTCKOTO MPUII0KEHUS
IIPEPBIBACTCS, U YIPABICHUE IIEPENACTCA IOJIB30BATEIBCKOM IMPOLEAYpPE 3aBEpLICHUS
00pabOTKM aCMHXPOHHOTO 3ampoca (eciiv oHa Oblila 3aJjaHa) U MOCJIe €€ 3aBepIlIeHUs] BHOBb
IepeNaeTCs KIMEHTCKOMY IIPUIIOKEHUIO. BHYTpH IT0JIB30BAaTEIbCKOM IIPOLEAYPBI 3aBEPLICHUS
ACUHXPOHHOM 00pab0TKM MOXHO TaK)Ke MCIOJIb30BaTh aCHHXPOHHbIE SQL-3anpockl, ofHaKo
cuHXpoHHbIe oOpamenus k CYB/] He pa3pelieHsl.

NMpuoputeTHaa obpaboTka

O6padoTtka SQL-3ampOCOB BBIMOTHSAETCS B COOTBETCTBUU C YCTAHOBIICHHBIMHU [IJII HHUX
MIPUOPUTETAMU.

B CYB/ JIMHTEP xaxnaeiii SQL-3anpoc MCHONHSETCS C ONPEACTIEHHBIM IMPUOPHUTETOM,
3aMMCTBOBAaHHBIM U3 TOTO KaHaja (COeIMHEHUs WK Kypcopa), 10 KOTOPOMY OH TOJaH.

Ilpuopumem — 1uenoe uucio B wuHTEepBaie oT 0 mo 256, BausmONIEe Ha CKOPOCTh
0o0paboTku 3ampoca B MHOromnojib3oBarenbcko CYBJl (T.e. cpemu Ipyrux OJHOBPEMEHHO
BhIMONHsIOIHXCS SQL-3ampocoB).

Uem BbIme (0OMNBINE) MPUOPUTET 3ampoca, TeM OOJbIIe BPEMEHH M JPYTUX PECYpPCOB
CVYB/] Oynet otnaBars ero oopadoTke. Ilpu 06paboTke paBHOnpuopuTeTHhIX SQL-3ampocos,
UcnoaHsAeMBbIX oqHoBpeMeHHO, CY B/l He oTnaér npeanoyTeHnii HU OTHOMY U3 3THX 3allpOCOB,
yAeNsisl paBHbIC IPOMEXYTKU BPEMEHH KaXXI0MYy U3 HHX.

OOmwmii Arana3oH 3HAUYCHUH IPUOPUTETA pa30MBaeTCsS Ha TPYIIIIbL:

e rpymnmna ImiaHupoBaHus ¢ ¢Gopoil (mox TepMHUHOM «Gpopa» TOHUMAETCS PEXKUM
BBITECHSIOIIECH MHOTO3a1a9HOCTH). [IproputeTst ot 0 10 99;
* Ipynna quKiandeckoro rmianuposanus. IIpuopurersr ot 100 1o 199;

» rpynna Real-time (wiu cucremMHsix) 3anpocoB. [Ipuopurerst ot 200 go 249;
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* 3ape3epBUPOBAHHBIC 3HAYCHUS TPUOPUTETOB OT 250 10 256.

B Hpumeuyanne

He nomyckaeTcst BBICTaBIATH 3ape3€pBUPOBAHHBIE CUCTEMOM IIPUOPUTETHI.

Ha xaxmom ouepemHoM kBante simpo CYB]l ocymectBnsieT BrIOOp 3ampoca (KaHama) JUis
00paboTku. [Ipu 3TOM IEHCTBYIOT Clieayromue o0IIHe MpaBuiIa:

* U1t 00pabOTKM BCeria BEIOUPAETCs 3alIpOC C HAUBBICHIMM (HAaUOOIBIINM) IPUOPUTETOM;

 mpu o00paboTke 3ampoca B 0Oolee MNPUOPUTETHONW TPyMIe 3ampochl BO  BCEX
HU3KOIIPUOPUTETHBIX TPyMIax He 00padaTbIBarOTCS.

T.e. KOHKypEHIUSA 3alIPOCOB IIPOXOIUT TOJIBKO IS 3aIIPOCOB BHYTPH I'PYIIIbIL.

B Ka)K[[Oﬁ N3 Tpynrr OpUMCHACTCS coOCTBEeHHAs CTPaTCrus IJIAHUPOBAHHA BBIIIOJTHCHUA
MHOKeCTBa 00pabaThIBAEMBIX 3aIIPOCOB.

B rpynmne ninanupoBanus ¢ popoii st 00paboTKH BEIOMPAETCSI CaMblil IPUOPUTETHBIN 3a1Ipoc
9T0i rpynmsl. [Toce kax1oro kBanTa 00pabOTKH MPHOPUTET 3TOTO 3anpoca (€Cau OH OTINYEH
OT HYJIs) CHU)KAETCSl Ha €IMHUILY, TaK YTO IPUOPHUTET B JAHHOM CIIydae — 3TO Hekas ¢opa B
psly IPOYMX 3aMPOCOB 3TOU TPYIIIBI (PUCYHOK 13).

[Tpu nmnanupoBanuu ¢ (Hopoil BHOBb MOCTYMUBIINHN 3alIpOC MOXKET HETPEPHIBHO OTpaboTaTh
HECKOJIbKO KBAaHTOB, IIOKA €r0 IPUOPUTET HE CTAHET MEHBIIIE IPUOPUTETOB CYLIECTBYIOIIUX
3arpocoB, nociue 3roro CYB/] npuctynaer Kk paBHOMEPHOMY paclpeneeHUI0 PECYPCOB.

Kganrl Ksant2 KBant3 Ksant4 Ksanr5 KBant6 Ksant7 Kgant8 Ilpuoputer

9

8

7

6

5

3ampoc B | 3anpoc B | 3ampoc B | 3anpoc B | 3ampoc B 5
4

4

3

Pucynok 13. I'pynna manupoBanus ¢ hopoit

B rpynne muKIMYecKoro MIIaHUPOBaHUS LUKIMYECKH KBAHTYeTCsS 00paboTKa 3ampocoB,
MMEIOLINX HAaUBBICIINI MpUopuTeT (PUCYHOK 14). Bonee HU3KOMPUOPUTETHBIE 3aITPOCHI ITOM
rpynnbsl He OymyT oOpabaThiBaThCsi MO TeX IMOp, MOKAa HE 3aKOHYUTCS BBITIOJHEHHE BCEX
3arpocoB ¢ 6osiee BHICOKUM MIPHOPUTETOM.
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KBanrl KBanrt2 KBanrt3 KBaurt4 KBaur5 KBaur6 KBaur7

KBant8 IIpuopurer

Pucynok 14. I'pynna HuKIN4eCcKOro miIaHupOBaHUS

3anpoc A | 3ampoc A 3anpoc A | 3ampoc A 150

150

3anpoc C | 3ampoc C 3anpoc C | 3ampoc C 3anpoc C | 3ampoc C 150
3anpoc D | 3ampoc D | 3ampoc D | 3anpoc D | 3anpoc D | 3ampoc D | 3ampoc D | 3ampoc D 149

B rpynne Real-time (11 cuCTEMHBIX ) 3aIIPOCOB BCeria (Ha BCeX KBaHTaX ) BBIIOIHIETCS OAUH
caMblil IPUOPUTETHBIN 3anpoc. Bee mpoune 3anpockl 3Toi U IPOYUX TPYIIT OyAYT KJ1aTh €0
3aBEpILICHHUS.

Kpome Toro, kaxpiii mons3oBatens bJ[ momyyaeT onpenenéHHbIi IPUOPUTET — PUOPUTET
nonp3oBarens. [IpuopureT monbp3oBaress onpeaesieT MPUOPUTET MO yMod4aHuio Becex SQL-
3alpoCoB, OJAHHBIX OT €0 UMEHH.

CYB/] JIMHTEP no3BosnseT U3MEHATh NPUOPUTETHI 00paOOTKHU 3alIPOCOB B 3aBUCUMOCTH OT
CUTYaLlUH.

AnnapaTt coobITUM

Cobvimue — mexanusm CYBJ[ JIMHTEP, no3Bosnstomuii 0TCneXuBaTh TEKyIIee COCTOSHUE
00BEKTOB PeaaIbHOTO MUPA, HHPOPMAIIHS O KOTOPBIX XpaHUTCS ¥ 0OHOBIIsIETCs B B/1, B pexume
peaIbHOTO BPEMEHH.

Anmapar coObiTuii TpeOyercs, Hampumep, B CHTYalldd, KOTZAa HECKOJBKO KIMEHTCKUX
NPUIIOKEHUH (ONepaTopoB) YIPABISIOT OJHUM OOIIUM 00BEKTOM MX MpeIMETHOH obnacTu. B
3TOM CIIy4yae KaKJ0€ KIMEHTCKOE MPUIIOKEHUE JI0JIKHO HEMEIJIEHHO M0JIy4aTh YBEJOMJICHHUE
0 TOM, YTO JPyTUE KIMEHTCKUE MPUIIOKEHNS N3MEHIITU TTapaMeTPhl TOBEICHUS yIIPABIIIEMOTO
oonekTa. [TomyunB yBeqoMieHue (CUTHAT) 00 M3MEHEHUSX, KITHEHTCKOE MPUIIOKECHUE MOXKET
3alpOCUTHh HOBBIE JaHHBIE 00 OOBEKTE WM MPEANPUHATH APYTHe JCUCTBUS, CBSI3aHHBIC C
YIpPaBJIECHUEM O0OBEKTA.

Hanpumep, HekoTopast 3a1a4a npukiaaHoi cuctemsl SQL-3anpocoM ycTaHaBiuBaeT coObITHE
A (momyctuM, MonuduKanusg NaHHBIX). Jpyrue 3agadu Moryt moTpedoBarh, YTOOBI WX
OTOBECTHJIM O BO3HUKHOBEHHMH coObITHS A. Korma coObiTHe A peanbHO TPOHM30MIET,
3allpOCHBILIKE €ro 3ajjadyi OyAayT IpepBaHbl U yrHpaBieHHe OyleT NmepesaHo ONpeesIeHHbIM
B 3THX 33Ja4ax MpolexypaM oOpaOOTKH yBEIOMIIEHUSI O HACTyIUIEHUU coObIThA. [lo KoHIy
00paboTKku coOBITHSI (HAmpHUMeEp, IMOCTE TOro, KaK MOJy4eHBI OOHOBIIEHHBIE TMapameTphl
yIpaBisieMoro o0beKTa) BBINOJIHEHHE 3aJadyd BO30OHOBHUTCS C TOTO MeCTa, IJie OHa Oblia
IpepBaHa.

Anmnapar cob6srtuii CYBJl JIMHTEP mno3BonseT NpUIOKEHHIO YCTaHABIUMBaTh OCOObIE
CUTYyalluu ¥ 00ecreynBaTh Peaklnio Ha UX BOSHUKHOBEHHE.

MpenBapuTenbHasa TpaHcNAUUA 3anpoca

SQL-3anpoc MOXHO OJIMH pa3 OTTPAHCIUPOBATH, a4 3aT€M MHOTOKPATHO BBITTOJIHATH KaX bl
pa3 ¢ HOBBIM KOHCTaHTHBIM COJEpKaHUEM HapaMeTpoB. MckitodeHue sTama TpaHCISIUU
3armpoca CyIIECTBEHHO MOBBIMIAET CKOPOCTh 00paboTku siapoM CYBJl mpocThIX 3ampocoB.
JomyckaeTcsi coueTarh BBIINOJIHEHHUE OTTPAHCIUPOBAHHOTO 3allPOCa U ACUHXPOHHBIM pexuM
€r0 BBITOJIHEHHUS, YTO OUY€Hb BaYKHO B CUCTEMAaX yIPaBJICHHs TEXHOJOTHUECKUMU ITPOLeCCaMu
(Hanpumep, ipu cOope nHPOPMAIIUU C JATYUKOB C TIOCICTYIONTUM 3aHeceHueM ee B bJI).
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CpelICTBa MOAACPKKH PEeaJTbHOI0 BPpEMEHHU

NMpnoctaHoBKa n oTMeHa o0paboTKU 3anpocos

HpI/I pa60Te B p€aJibHOM Maciraoe BPEMCHU KIIMCHTCKOC MPUJIOKCHUC 3a9aCTYI0 HAXOAUTCA
B OYECHb KECTKUX BPCEMCHHLIX pPaMKax, IMO3TOMY B HCKOTOPBIX CIIy4dasAaX OOJIBIIIOE 3HAYCHUE
HMECT BpCMs PCAKIIMU Ha CO6BITI/Ie, HCXKCJIN pCajin3alud SQL-3anp0ca B IIOJTHOM 00BEME.

Ecnu SQL-3anpoc He BBINOIHEH 3a OTBEAEHHOE €My BpeMs (3TO MOXET ObITh CBA3aHO C
OonplION Harpy3kod B AaHHBIA MOoMeHT Ha cepBep CYB/I), To KiIMeHTCKoe MpHUIIOKEHUE
BIIpaBE IIPEANPUHATH HEKOTOPBIE HELITaTHbIE AccTBUA. Hanpumep, npepBarh BBIIIOJIHEHUE
naHHoro SQL-3anpoca U «3allOMHUTBY €T0 € TeM, 4TOOBI TIOBTOPUTH O3/IHEE (KOTa HAarpy3Ka
Ha CepBep CHU3MUTCA 10 MPUEMIIEMOT0 YPOBHS), WIIN «IIPUOCTAHOBUTHY» 00pabOTKy 3ampoca,
pasrpy3uB TeM cambiM pecypcbl CYBJl. Uepe3 kakoe-To Bpems (BBIOpaHHOE CIIy4ailHBIM
00pa3oM WM B 3aBUCUMOCTH OT KaKHX-TO COOBITHI) MOXHO OyZI€T MPOIOKUTh BHIIIOJTHEHUE
IIPUOCTAaHOBJICHHOIO 3aIpOCa.

VYnpasnenue 00paboTKOH 3arpoca KIMEHTCKUM MPUIIOKEHUEM BO3MOXKHO TOJIBKO C TOMOIIBIO
uHTepdeiica HIKHETO ypOBHS.
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NMNakeTHaa o6paboTKa AaHHbLIX

[TakeTHas oOpaOoTka naHHBIX 3((EKTUBHA B TE€X KIMEHTCKUX MPHJIOKEHHUSIX, B KOTOPHIX
BBITMIOJHSETCST OOJIbIIIOE KOJIMYECTBO OJHOTHUIIHBIX 3ampocoB Ha cOop U 00paboOTKy
uH(popMaUu.

Heckonbko OJHOTUIIHBIX 3aIllpOCOB Ha )IO63BJ'I€HI/I€ MOTYT OBITh BBIMIOJIHEHBI 3a OJHO
oOpamenue k CYB/] unu, HanpoTuB, 3a 0HO OOpaIIeHHEe MOXHO MOJIYYUTh Cpa3y MOPLUIO
3anuceit mouckoBoro SQL-3anpoca. 310 0cOOEHHO Ba)XXHO MpHU paboOTe B CETEBOM pEXKHUME,
T.K. YMEHBIIAECT CETEBOW TpaduK, YCKOpPssS TEM CaMbiM pabOTy BCEro KOMILIEKca 3ajad,
paboTaOIINX B CETH.
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MOHUTOPUHI UCNONb30BaHUSA pecypcoB

C nomompto uHTEpdeiica HIKHETO YPOBHSI KIMEHTCKOE MPUIOKEHHE MOXKET HE TOJBKO
OINUCHIBaTh U U3MEHATH CTPYKTYypy 00bekToB bJl, ManumynupoBaTh JaHHBIMU (HaXOOWTb,
J00aBIATh, MOIUPUIIUPOBATD, YIAIATh), HO U MOJIYy4aTh CBEEHUS O MPOLECCax, IPOXOASAIINX
B aape CYB/l. Ota undpopmanuss MOXKET MPUTOAUTHCS ISl MPAaBUIBHOW HACTPOMKH sJipa
CYBJl wnu ansg ympaBlieHUsT MOTOKOM 3aJaHUil (3ampoCOB OT pa3iMuYHBbIX KIMEHTCKHX
MIPUIIOKEHHUI).

[TpouzBoaurensHocts CYBJl 3aBHCUT OT MHOTHX (JaKTOPOB — OT HCIOJIB3YEMOUN CEPBEPOM
CVYB/l omepanmoHHOI CUCTEMBI, OT BBIAEJIEHHBIX CHCTEMHBIX PECYpPCOB, OT MapaMeTpOB
Hactpoiiku sgpa CYBJ, or crpykryper SQL-3ampocoB KiIMEHTCKHX mpuioxeHuil K bJ]
(Harpumep, NPEUMyYIECTBEHHOE NCIIOIb30BaHMs IPOCTHIX 3aIIPOCOB, IPETPAHCIUPOBAHHBIX,
XpaHUMBIX IpOLEAyp, TPUITEpoB) U ap. Bce aTu (akTopbl 0OKa3bIBalOT pa3sHOE BIUSHUE Ha
npousoautenabHocTh CYB/I.

EnuHCTBEHHBIM CHOCOOOM  y3HaTh, Hackoyibko A¢dexktuBHo ¢yHkuuonupyer CYB/,
SBJISIETCS. OTCJIC)KMBAHUE BBINOJIHIEMBIX €H0 OINEpaluil, T.€. MOHUTOPUHI COCTOSHUS U
npousBoautenbHoctTd CYBJ[ B 1enomM. MOHUTOPUHI MOXKET BBIMOJHATHCS C MOMOIIBIO
CHelMaIbHBIX KOMaH UHTep(eiica HUKHETO YPOBHSL.

CpencrBa MOHUTOPHHTA IMO3BOJISIIOT cOOpaTh CTATUCTHKY O TOM, KaKHe 3alpOChI TOCHUIAET
kinueHTckoe npusoxkenne u kak CYB/] ux oOpabarpiBaeT. OT0 0COOEHHO Ba)KHO IS
MHOTOKOMIIOHEHTHBIX TPHUKIATHBIX CHUCTEM, pabOTaoNMX B MHOT033auHON cpene, Korma
3aIPOCHI OTHOTO M3 KOMIIOHEHTOB CUCTEMBI MOTYT 33JIepKHBaTh 00pabOTKY 3alpOCOB IPYTHX
KOMIIOHEHTOB: TIPY ATOM 0OIIasi MPOU3BOAUTEILHOCTD MPHUKIAJTHON CHCTEMBI CHIKACTCS.
CobpaB 1 u3yuuB cTaructuky, anMuuuctparop CYB/] moxeT pa3paboraTh ynpasisioOIIyIO
IIPOrpaMMy, KOTOpas B 3aBUCUMOCTHU OT coOpaHHoi nHpopmanuu o noseaenuu CY B/l pemaer,
KaKue U3 3apoCoB CIEIyeT MPUOCTAHOBUTH (MJIU JIa’ke BOOOIIE CHATh ¢ 00paOOTKM) B YTOAY
Oosee MpOU3BOAUTEILHON 00pabOTKE IPYruX, O0oee MPUOPUTETHBIX, 3aIIPOCOB.

Jnst ieneit MOHUTOPUHTA UMEETCS CAeAYIOUIN Habop KoMaHa HHTepdelica HUKHETO YPOBHS:

* J1aTh 3JIEMEHT Ouepeu TalOmuiL,

* J1aTh 3JIEMEHT OYepe/in CTOIOIOB;

* J1aTh 3JIEMEHT ouepeau ¢ailyios;

* J1aTh 3JIEMEHT Ouepe/id KaHaJIOB.

Kaxxnas u3 aTux KomaH npeaocTapisieT nHpopmaiuioo 06 ocHOBHBIX ouepensx siapa CYB/I.

CBONMMHT 3THX OYepeneld OKa3bIBaeT OONBINOE BIMSHUE HA CKOPOCTh OOpaOOTKH MOTOKA
3aIpoCOB.
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opsiuee pe3epBupoBaHue bl

Jns obecnieuenns coxpannoctu faHHbx B CYBJl JIMHTEP BritroueHa moacucTeMa ropsiaero
pe3epBupoBanus. OHa BBITIOIHSIET MOJHOE TyOIupoBaHKue TpolieccoB BeaeHus: b/ rmaBHOTO
cepBepa Ha pe3epBHOM cepBepe. lopsduee pe3epBHUpOBaHHWE O3HAYAET, YTO BBIXOH W3
CTPOsI OAHOTO M3 IyOIUPYIOIIUX CEPBEPOB HE OyAeT 3aMeueH MPHUKIATHBIMHU MPOIIECCaMU,
MMEIOIIMMH BBITIOTHSOIINECS 3anpochl K b/ rimaBHOTO cepBepa, ¥ He MOBIUSET Ha PE3YJbTaThl
MOCJIEAYIONMINX 3ampocoB. B moacucreMy 3aa0KeHbl BOBMOXXHOCTH «IIOIHSTHS YIIABIIIETO
cepBepa» M BOCCTAHOBIICHHS IIPOIlECCAa TOPSYETO PE3EPBUPOBAHMS IOCIE YCTpPaHEHUS
HEIITAaTHOW CUTYyaITUH.

I 1asHblii cepsep — KOMITBIOTEP, HA KOTOPOM B IaHHBIN MOMeHT paboTaet siipo CYB/| JIMHTEP
10/ YIIPABJIICHUEM CUCTEMBI PE3EPBUPOBAHUS U HAXOAUTCS akTuBHasA b/I.

Pe3zepsnuiii cepsep — komnbroTep, pabOTaAIONMINK B Mape C IJIABHBIM CEPBEPOM, Ha KOTOPOM B
JTAaHHBIA MOMEHT paboTaeT cucTeMa pe3epBUpOBaHus U BeneTcs konus b/ maBHoro cepsepa.

Cepgepbl cucmemvl pezep8uposanusi — KOMIBIOTEPHI, MPEAHA3HAYCHHBIE 7SI BBIMOJHEHUS
(bYHKIHI [TTaBHOTO/PE3EPBHOTO CEPBEPOB.

B ocHoBy ropsiuero pezepsupoBanus b/l monoxeHsl caeayomue MpUHIUIIbL:

1) ucronmb30BaHue ABYX M O0Jiee CepBEPOB B KOMIUIEKCE, KKIBIA U3 KOTOPBIX MOXKET UMETh
OnHY ¥ 0o0Jiee JTMHUU CBSI3H;

2) Ha ogHOM m3 cepBepoB pabotaet CYB]] JIMHTEP. CYB/I Ha 3TOM cepBepe oTpabarbiBaeT
MOJIb30BATENIbCKUE 3alPOChl U XpaHUT JAaHHbIE B cBoel B/[. DTOT cepBep B mayibHelIeM
OyZeM Ha3bIBaTh TJIABHBIM CEPBEPOM;

3) ocranbHble cepBepa BeayT komuio b/ maBHoro cepsepa. OHM HENPEPHIBHO MOTYYarOT
naHHble 00 u3menenusix b/l ¢ rmasHoro cepsepa o nporokony TCP/IP. B MunumansHoOM
KOH(UTYpaluy T0JKEH OBITh XOTs OBl OJJMH PE3EPBHBIN CEpBED;

4) ynpaieHuUE 3aIlyCKOM U OCTaHOBOM KOMITIOHEHTOB I1O/ICHUCTEMBI pe3epBUPOBAHUS OEpeT Ha
cebs crenuain3upoBaHHasl IPOrpaMMa — «CEPBEP PE3ECPBUPOBAHUY;

5) cepBep pe3epBUPOBAHUS IPU AaBAPUIHOM 3aBEPILIEHUU KOMIIOHEHTOB MOJICUCTEMBI
pe3epBUPOBAHUS AHATU3UPYET UX KOABI 3aBEPLICHUS U, €CJIH BO3MOXKHO, OCYILIECTBISET UX
aBTOMATUYECKUH Mepe3anyck;

6) cepBep pe3epBUPOBaHUA, pabOTAIONIMI Ha OJHOM W3 KOMIBIOTEPOB, OOMEHHBaETCs
nH(pOopMaIUeil ¢ OCTaNbHBIMU CEpBEPaMU PE3EPBUPOBAHUS U CIICANT 32 UX COCTOSHUEM;

7) mpu OTKa3e (WJIM MPUHYIUTEIBHOM OCTAHOBE) IVIaBHOTO CEpBEpa OAUH U3 PE3EpPBHBIX
cepsepoB 3amyckaer CYBJ] JIMHTEP nns pa6otsl ¢ konmeit bJl, momydeHHo# ¢ T1aBHOTO
cepsepa. C 3TOro MOMEHTa JaHHBIN CEPBEP CTAHOBUTCS ITIaBHBIM CEPBEPOM;

8) zanpoch kueHTckux npuinokenuid k CYBJ[ JIMHTEP aBromaTudecku nepeaapecyroTcs
IJIABHOMY CEpBEpY, Jaxe MPU CMEHE (PYHKIIMH CEPBEPOB.

OcoGeHHocTH (DYHKIIMOHUPOBAHUS CUCTEMBI PE3EPBUPOBAHMUS:

* IJIaBHBIN U pe3epBHBIﬁ CCPBCPHBI HC ITPUBA3AHEBI )KECTKO K CBOUM KOMIIBIOTCpAM;,

* B mporecce pabOTBI MOXET MPOUCXOJUTh CMEHA pOJIeH CEpBEPOB IMOJICHUCTEMBI
pe3epBUPOBAHUS IO KOMaH/IE ONiepaTopa Uik B cliydae MpoOIeM ¢ TIIaBHBIM CEPBEPOM HITH
JIMHHUCH CBSI3H;

* s toro uroosl CYBJ] JIMHTEP momHOCThIO BBIMOMHSIA CBOM (PYHKITUH, JOCTATOYHO
paboThI TIIABHOTO CEpBEPa, OJJHAKO B 3TOM CIIydae HaJIe)KHOCTh KOMIUIEKCA CHIDKACTCS;
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PE3epBHBII cepBEp MOXKET OBITh 3amyIlleH B J000€ BpeMs Moclie 3amycka raBHoro. Ero
MOAKJII0YEHHE «HEe BUAHO» nojbk3oBaressiMm CYBJl JIMHTEP;

KOMIIBIOTEP MOJKET BBIMOJIHATh (PYHKIMIO PE3EPBHOTO CepBepa TOJBKO TOINA, KOIrna
paboTaeT mIaBHBIN cepBep;

P OTKa3e INIaBHOTO cepBepa ero PyHKIHUU MPUHUMAET PE3epBHBIN cepBep (CTaHOBUTCA
maBHbIM). [Tpu sToM Bee 3anpockl k CYB/] JIMHTEP, Beinonssitonuecs B TaHHbIA MOMEHT,
BO3BPALAIOTCSA KIMEHTCKUM IPUJIOKEHHUSAM C COOTBETCTBYIOLIMM KOJOM 3aBEpLICHHUS
(urOpMHpYET 0 TOM, YTO MPOMU3OIILIAa CMEHA IIIABHOTO CepBepa U 3aIpocC HAJ0 MOBTOPHTH);

b/ Ha pe3epBHOM KOMITBIOTEPE COACPKHUT MOJIHYIO Konuio padboueit B/l Ha MoMeHT 3amycka
[IOJICUCTEMBl PE3EPBUPOBAaHUs U HAKOIUICHHbIE M3MeHEHUsA B b/l miaBHOro cepsepa Ha
TEKYLIUHA MOMEHT;

MOCKOJIBbKY apxuB paboueii b/l moctosHHO Bo3pacTaeT B 00beMe (0COOCHHO MPH CHUIIBHO
obHoBmsieMoii bJI) 3a cuer ¢ailnoB cUCTEMHOT0 KypHaya, TO Ha PE3EPBHOM KOMIIbIOTEpPE
takke padortaer sapo CYB/| JIMHTEP B cneunanbHOM pexuMe, KOTOPOE MEPEHOCUT
W3MEHEHHUSl W3 CHCTEMHOro >XypHana B Tabmuusl bJ[. OgHako B MOMEHT MONXYy4YECHUS
tabnun b/l Takke cyiiecTByeT BEpOSTHOCTh OTKa3a INaBHOTO cepsepa. [loaTomy mepen
HayasioM nosyyeHus konuu b/ ¢ mmaBHoro cepsepa b/l pesepBHOro cepsepa coxpaHsercs
B apXuBHOM Katanore. Takum 00pa3oMm, B MOACHCTEME pe3epBHPOBaHMS Bceraa (Kpome
Ha4yaJIbHOIO0 MOMEHTA) Ha pe3epBHOM KoMIbIoTepe umerorces 1se b/I;

MOAKIIFOYCHHUEC PEC3CPBHOT'O KOMITBIOTEPA U BBIPABHUBAHUC BZ[ BBITIOJIHACTCA HCE3aMCTHO AJIA
IIOJIb30BaTcCJIA.
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ABTOMaTU4YecKoe nepeknyeHne cepBepoB

B HeKoTOpBIX ciyyasx Ajisi MOBBIMICHUS HAIEKHOCTH MH(GOPMAIMOHHONW CHUCTEMBI MOXXHO
o0oiTuch 0€3 HCIMONB30BaHUS TIOACUCTEMBI TOPSYEro pesepBupoBaHus. Kak mpasumio,
9TO CHUCTEMBI C HHU3KOM IWHAMHKOW W3MEHEHHs MaHHBIX (HampuMmep, UHQPOPMAIMOHHO-
MTOMCKOBBIE CUCTEMBI), B KOTOPBIX U3MEHEHHUE TAHHBIX BBITTOIHIETCS TAKETOM, YTO ITO3BOJISIET
MMETh OJHOBPEMEHHO Heo0xomumoe KkommuecTBo nayomukatoB bBJI. Jns moBbimeHus
OTKa30yCTOMYMBOCTH MOAOOHBIX CUCTEM MOXHO NMPUMEHSATHh BMECTO MOACUCTEMBI TOPSIYETO
pPEe3epBUPOBAHUS MEXaHW3M aBTOMATHYECKOTO MepektodeHus cepepoB BJl ¢ momoribio
nporokona oomena LASSP (Linter Automated Standby Server Protocol).

[Ipu wucnons3oBanuu mnpotrokoida LASSP ocymiecTBiaseTcss MNONBITKA COEAWHEHUS CO
Bcemu JIMHTEP-cepBepamu, nepedncieHHbIMU B CTpoKe (haiiina ceTeBoi KOH(Urypauuu
nodetab g aroro mporokona. IIpu ycnmemmHoOM coequHEeHuM € Y3JI0M BECh IOTOK
JTAHHBIX HaIpaBIIETCS 4epe3 ATO coenuHeHue. 1Ipu paspeiBe coequHeHus, yepe3 KOTopoe
OCYLIECTBIIIETCS OOMEH JaHHBIMU, BBIIIOJIHSAETCS MOIbITKA aBTOMAaTHUYECKOTO MEPEKITIOUEHUS
Ha npyroit IMHTEP-cepBep, npunapiexamuii nannomy LASSP. Ecnu nonsiTku coequHeHus
KO BCEM y3J1aM OKa3aJINCh HEYIA4HbI, PUIOKEHUIO BO3BPALIAETCS COOTBETCTBYIOIIUI KOJ
3aBEPILICHHUS.

VYopasnenue pabotoil mporokoia LASSP BbeimonHseTcs ¢ mOMOIIbI0 CETEBOro japaiBepa
KJICHTA.
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YnaneHHoe ynpaBneHue CYb[

VYnanennoe ynpasienne CYBJ] JINMHTEP Bo3M0OXXHO € IOMOIIBIO CIIEAYIOIIUX IPOTrpamMm:

+ cereBoii anmunuctparop CYB/] JIMHTEP (pa6otaet Tonbko B cpene OC Windows);

 ynanénHoe ynpasnenue komnonentamu CYB/] (pa6oraer 8 OC Windows, Linux, 30CPB
Hetitpuno).

CeteBoe agmuHuctpupoBaHue CYB[ B cpeae OC
Windows

B cereBoii omepammonnoii cucreme MS Windows NT Bce OCHOBHBIE KOMIIOHCHTBI
CYB/] JIMHTEP u perumkamoHHOTO cepBepa 3amyCKaroTes U ()YHKIMOHUPYIOT KaK CITy>KObI
(cepBucer) MS Windows.

Jnsa  ycnemsoro ymaneHHoro agmuHuctpupoBanus CYBJl JIMHTEP (cepBucamm)
HEOOXOIMMO 3HATh UX TEKYIEe COCTOSIHUE U UMETh BO3MOXKHOCTb MU3MEHATh MapaMeTphl UX
(YHKIMOHUPOBAHMSL.

Yrunmura linadm «CereBoit aamuuuctparop CYBJl JIMHTEP» npeanaznaueHa namis
aJIMMHUCTPUPOBaHUS JOKanbHbIMU W/unu ynaieHHsiMu JIMHTEP u pernukannoHHBIMU
cepBepamu, GYHKIIMOHUPYIOUIMMH B OJHOPOIHOM ceTeBoit cpene cemeiictea OC Windows

OCHOBHBIE BO3MOKHOCTH YTUIIUTBI:

* 3amyck/ocranoB siapa CYBJl JINMHTEP;

* 3aIyCK/OCTaHOB CETEBBIX JIPABEPOB;

* cosnanue/ynanenue b/I;

* HU3MEHEeHHe MmapameTpoB cymiecTByromux b/l;

* yIIpaBJICHUE PETINKAIIeH;

* u3meHeHnue napamerpon cepsucoB CYB/] JIMHTEP;
* paboTa C JIOKaJbHOM W/WiK ynajneHHbIMu b1,

* TECTHpPOBaHME (DU3MUECKOH IETOCTHOCTH JIOKAThHBIX B/l

YaaneHHoe ynpaBrieHue komnoHeHtamu CYb[1

VYnanennoe ynpasnenue komnonenramu CYBJ[ JIMHTEP peanu3oBaHo Ha 0CHOBE MPOTOKOJIA
SNMP (Simple Network Management Protocol — mpocToii mpoTOKON yIpaBleHUsI CETHIO).
OcHOBHAasi KOHIIETIIMS TPOTOKOJNIAa — BCS HEOOXonuMMas Ui YMHpPaBICHHUS KOMIIOHEHTOM
uH(pOpMaIUsl XPaHUTCS y areHTa, KOTOpBIA ympaBiseT paboToil KOMIIOHEHTOB, B TakK
HaszbiBaeMoll «basze maHHBIX ympaBmsomed wuHbopmanun» MIB (MIB — Management
Information Base). MIB sBnsiercst HaOopoM NEpeMEHHBIX, XapaKTEePHU3YIOIIUX COCTOSHHE
KOHTPOJIUPYEMOTO0 KOMIIOHEHTA.

[ToMUMO CTaHIAPTHBIX MEPEMEHHBIX, MOAIEPKUBAEMbIX MTPoTOoKoiIoM SNMP, B MIB moxxHO
BKJIIOYATh JAOIMOJHUTENbHbIE TapaMeTphl, CleUPUUHbIE IS JAaHHOTO KOMIOHEeHTa. [[i1st Toro
9YTOOBI IPOKOHTPOJIUPOBATH PaOOTY KOMIIOHEHTA, HEOOXOJUMO MOJIY4YUTh J0CTyN K ero MIB,
U IPOaHaAJIM3UPOBATh 3HAYEHUS HEKOTOPBIX EPEMEHHBIX.

82

© Apxutexktypa CYB/l. AO HIIII «PEJI9KC», 1990-2025



Ynanennoe ynpasaenne CYB/]

SNMP paGotaer Ha ocHoBe mpoTtokosia UDP u 1i1st 001IeHHs ¢ CeTh0 UCMOJIb3YET MOPT C
HOMepoM 161 (ms mocelnku yBenomiieHui — nopt ¢ Homepom 162). UcnonszoBanue UDP B
kauecTBe 0OCHOBBI SNMP 03Havaert, yTo JaHHbIE epeaatoTcst 0e3 YCTaHOBJIECHUS COSTUHEHHUSI.
3TO J1aeT BO3MOKHOCTD CYIIIECTBEHHO YMEHBIUINTh TPEOOBaHUA K CETEBOU MH(PACTPYKTYpe U
HaKJIaJHbIE PAacXO/bl HA Iiepeaady JaHHbIX.

SNMP nonnepkuBaeT MEXaHHW3M aBTOPH3aLUU C TIOMOILBIO MMEHHU IOJIb30BATeNsl U €ro
aposs.

@OYHKIIMOHAIBHO B COCTAaB CHUCTEMbI YAAJIEHHOrO ympaBieHuss komrnoHeHTamu CYB/]
JIMHTEP BxoasT:

¢ AaréHT CUCTCMbI YIIPABJICHUAA,

¢ YTWIWTBI aIMUHUCTPATOPA YAAJICHHOT'O YIIPABJICHUA.

AreHT MNpUHHUMACT SNMP-nnakeTbl U BBIIOIHSICT COOTBCTCTBYIOIIUC UM Z[eﬁCTBHﬂ, T.C.
NOChIIACT 3HAYCHUC 3anpamHBaeM0171 nepeMeHHoﬁ, YCTaHaBJIMBACT 3HAYCHUC TICPCMCHHBIX,
BBIIIOJHACT TMECPHUOAUICCKOC OOHOBIICHUE I/IH(I)OpMaI_II/II/I MIB, BBIIIOJIHACT B OTBCT Ha
YCTaHOBKY COOTBCTCTBYIOIINX NEPEMCHHBIX HCKOTOPBIC OIICpAllHH.

Pabora areHra ympasisieTcss MEHEDKEpOM — IMporpaMMoii, paGoraroiieil Ha KOMIbIOTEpE,
C KOTOPOT'O BBIMOJHSETCS YAAJEHHOE YINpaBICHUE KOMIOHEHTaMu. PYHKIMM MEHEIkKepa
YAAJEHHOTO YINpPaBJICHUs] KOMIIOHEHTaMH BBIMOJIHAET HA0Op YTUIMT. ATEHT BBICTYNAaeT
MOCPEITHUKOM ~ MEXJIy BHYTPEHHHMMH CTPYKTypaMH YIPaBIAEMOrOo KOMIIOHEHTa U
MEHEKEPOM.

OOBIYHO B3aUMOICHCTBUE MMPOUCXOAUT 110 HHUIIUATHBE MEHE/KEPA U BBIIISIUT CIICTYFOIIUM
oOpazoM:

¢ MCHCIKCP OTIIPABIIACT 3alIpOC aArCHTY,

* areHT oOpaOarbIBaeT 3ampoc, coOupaeT TpeOyembie TaHHBIC M OTMPABISAET MX Ha3ajl
MEHEIKEPY;

¢ MCHCIKCP IOJYy4acT 3alpOIICHHBIC JAdHHBIC U 06pa6aTBIBaeT X B COOTBCTCTBHHU C
npeayCMOTPCHHLIM aJITOPUTMOM.

B HEKOTOpBIX clydasx areHT MOXET CAaMOCTOATEIbHO HWHUIMHUPOBAaTH OOMEH JaHHBIMHU.
OOBIYHO y areHTa JOJKEH OBITh CIHMCOK Ba)XKHBIX COOBITHH, O HACTYIUIEHHH KOTOPBIX OH
00s13aH OMOBECTUTh MEHeKepa. MeHeIKep 110 CBOEMY YCMOTPEHHIO BBITOIHACT KaKue-I1u0o
JIEHCTBUS B OTBET Ha omoBeleHue. Hanmpumep, TakumMu COOBITUSIMA MOTYT OBITh aBapUHOE
3aBeplIeHre padoThl HAOMIOIAEMOr0 KOMIIOHEHTA, aBapuifHas Mepe3arpy3ka, BbI3BaHHAS
MoTepeil MUTaHus WM Jro0as apyras KpuThueckas cutyarus. [Ipouemypa omoselieHus B
TepMuHax npoTokona SNMP nazbiBaetcst ornpaskoit oBymiku (SNMP Trap). B coobuienun
YBEIOMJICHUS] areHT MOCHIJIACT JaHHbIE, CCIU(PUIHbBIE UIsi 0OHAPYKEHHOTO COOBITHSI, €CIH
oHM ecTb B MIB. YBenomieHue nocsaaeTcss OQHOMY UIU HECKOJIBKUM I10Jy4aTessiM, CIIMCOK
KOTOPBIX XpaHutcs B MIB.
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JlokanbHoOe ynpaBrneHne komnoHeHTamu CYB[]

Hns noxampHOro ympaBieHusi komnoHeHTamu CVYBJ[ JIMHTEP (yrunmura co3nmanus
B, snpo CYBJ u npyrue xommnoneHtsl) B cpeae OC Linux, 30CPB Heiitpuno
ucrnonb3yercss Oumbnmoreka linctrl. CpencrBa OHOIMOTEKH TO3BOJISIOT CO3/1aBaTh
MOJIHOCTHIO aBTOMaTHYeCcKue (06€3 yuacTus 4esioBeka) nmpuiokenus b/l 1ist ucrnonp3oBanus B
ABTOHOMHBIX aIlllapaTHBIX KOMILJIEKCAX PEATbHOTO BPEMEHH WM MOOMIIBHBIX YCTPOMCTBAX.

Knuentckoe nmpunokeHue T0KHO OBITh HAITMCAHO Ha si3bIKe TporpammupoBanus C/C++.

B HYaCTHOCTH, q)YHKIII/II/I OHMOIMOTEKN IMO3BOJISIOT BBIIOIHATE U3 KIMEHTCKOTO IMPUITOKCHUA
CIIEITYOIIHE ONepaIlHH:

1) co3nanue B/;

2) co3maHMe CUCTeMHBIX ciioBapeit b/I;

3) 3amyck sigpa CYB/I;

4) ynpaBnenue akTuBHBIM siipoM CYB/;

5) mpoBepky Tekymero coctosaus siapa CYB/;
6) ocranos siapa CYB/I.
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[MporpamMmHbIe MHTepdencol

[Iporpammubie nHTEphENCH TPeAHA3HAYCHBI IS JOCTyMa K nHpopManuu bJ[ n3 kiueHTcKkux
MPUWIOKECHUH, HAMMMCAHHBIX HA PA3JIMYHBIX SI3bIKAX MPOrPAMMHUPOBAHUS WM pa3padOTaHHBIX
C IOMOIIBIO PA3JIMYHBIX MHCTPYMEHTAIBHBIX CPEJICTB.

Crnucox mnporpammubix uHTepdericoB CYBJ[ JIMHTEP u ux kparkue XapakTepuUCTUKU
IIpHUBEJIEHBI B Tabmuue 7.

Tabmuma 7. [Iporpammusie uatepdeiicer CYBJ IMHTEP

Oob6o3HaueHue Onucanue
uHTepPeiica
call Hutepdeiic HKkHEro ypoBHs. SABnsercs 6a30BbIM HHTEpPEiicom

CYB/1 JIMHTEP. [Ipenna3Hadex a1 UCHOJIb30BaHUS B TPOTpaMmax

Ha si3bIke mporpammupoBanust C/C++. [IpemocTaBiser KIMEHTCKOMY
MIPUIOKEHUIO MaKCUMAaJIbHbIE BO3MOXKHOCTH JIJIS1 AMHAMUYECKOTO YIPaBICHUS
oOpabarpiBaeMbIMHU JaHHBIMH (aCHHXPOHHAsI 00paboTKa, N3BMEHECHHE
MIPUOPUTETOB 3aIIPOCOB, MOHUTOPHHT, YIIPABJICHUE BBIIIOJIHEHUEM 3aIPOCOB

u 1.11.). [lo3BossieT pa3pabaThiBaTh BEICOKOKAYECTBEHHbBIE MPUIOKEHUS
CUCTEMHOT'O YPOBHS

LinAPI WuTtepodeiic BepxHero ypoBHs (mpukiagHoi uaTepdeiic). Paspaboran

¢ yuerom crienudpukanmii X/OPEN Ha ocHOBe uHTEpdeiica HIKHETO
yposusi. [IpeanasnadeH 11st ICTIOIB30BAHUS B IPOTpaMMax Ha SI3bIKE
nporpammupoBanus C/C++ nmm Pascal. [IpenocraBisier KIIMeHTCKOMY
MPUIIOKEHHUIO IUPOKUE BOSMOXKHOCTH ISl YIIPABICHUST 00pabaThIBaeMbIMHU
JTaHHBIMHU (aCHHXpOHHAs 00paboTKa, padoTa ¢ MPEeTPAHCIUPOBAHHBIMU
3ampocamH, yrpaBlieHHe COCTUHEHUSIMHI U KypcopamH U T.11.). [lo3Bomser
pa3pabarbiBaTh BHICOKOKAYE€CTBEHHBIE MPHIIOKEHHSI CHCTEMHOTO H
MPUKIIQJTHOTO YPOBHS

PCI Berpoennsiit SQL (nMeeT pexum coBMecTUMOCTH co crienudukanueir PRO*C
¢upmel ORACLE). Pa3zpaboran Ha ocHOBe unTepdeiica

BepxHero ypoBHs. IIpeanazHaueH s HCHONb30BaHMS B TPOrpaMMax Ha sI3bIKe
nporpammupoBanus C/C++. [IpenocTaBiser KIUEHTCKOMY

MPUIIOKEHHUIO IIUPOKUE BOZMOXKHOCTH JUISI MAHHUITYIUPOBAHUS
o0pabaTeIBaeMbIMU TaHHBIMHU HETIOCPEICTBEHHO B BHJIe SQL-onepaTopos (B
TOM YHCJIE U IPETPAHCIUPOBAHHBIX).

[To3BossieT pa3pabaTbIBaTh MPUKIIAJAHBIE TPUIOKEHHUS TOCTATOYHO BHICOKOTO
YPOBHs

ODBC ODBC (3.x)-npaiiBep (Bkitouas 3.8). Pazpaboran Ha 0OcHOBE crielUKAIIHi
crangapra Microsoft ODBC 3.0 qyis Windows 9x/2000/NT. [Ipeana3nauen
Ui pa3pabOTKH MPUIIOKEHUH, OCHOBaHHBIX Ha TexHonoruu ODBC u
ucnonp3yronux 36k SQL B kauecTBe cTaHaapTa si3bika 00pabOTKU JaHHBIX
s noctyna K pensiuonasiM b/l [To3BonsieT ocyecTBIsITh MaKCUMATbHYIO
NepEeHOCUMOCTb IpuiioxkeHus ¢ oqHoi CYB/] Ha apyryro 6e3 yuera ux

cnenuduku
JDBC Hpaiisep JDBC (3, 4,4.1,4.2). IDK (1.4, 1.5, 1.6, 1.7, 1.8).
PHP PHP-unrepdeiic Bepcuii 5.x u 7.x. [Ipennaznadens! s qocrymna K bJ[ u3
DBX IIpOrpaMM, HaIllMCAaHHBIX Ha s3bIKE MporpaMMmupoBanus PHP
Pear::db
PDO
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O0o3HayeHue Onucanne
uHTepPeiica
Perl Perl-untepoeiicel. [Ipennasznadenst g gocryna Kk b/ u3 nporpamm,
DBI HaIMCaHHBIX HA SI3bIKE porpaMMupoBanus Perl
TCL/TK TCL/TK-unrepdeiic. [Ipennaznauen aisa qocryna k b/ u3 nmporpamm,
HaNMCaHHBIX Ha s3bIke mporpammupoBanus TCL/TK
Python Python-unrtepdeiic. [lpennasnauen mis noctyna k b/l u3 nporpamm,
HanMCaHHBIX Ha s3bIKe IporpamMmmupoBanus Python
NET NET 6.x/7.x/8.x/9.x-untepdeiic (Bkiouas momnepxkky LINQ u Entity
Framework)
Qt Qt (4.x, 5.x, 6.x) - uarepdetic s myasruriargopmenton C++ Qt-
OuOIHOTEKH
Ruby Nnrepdeiic nns nocryna k b/ JIMHTEP u3 npunoxkenuii, pazpaboTaHHBIX Ha
SI3bIKE MTpOrpaMMupoBanus Ruby
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OGecneyeHue COXPaHHOCTU AAaHHbIX

Pe3epBHOe coxpaHeHue u BocctaHoBneHve b/

B npouecce ¢ynkumonupoBanus CYBJ] Bcerma cymecTByeT BeposSTHOCTh oTkaza OC,
BbIUMCIIUTENbHOrO obopynoBanus wiu camoil CYBJl. Ecnu B pesynbrare HEMCIPaBHOCTH
mucka ¢aitnel BJ[ OynyT ¢u3nuecku moBpexaeHsbl, TO A UX BOCCTAHOBICHHUS HEOOXOIUMO
UMeTb pe3epBHbIe Konuu. [1oaToMy coznanue pezepBHbIX konuil B/l — HeoOxonumoe ycioBue
JUIs HaJIeXKHOTO U OecniepedoiiHoro gpynkimonupoBanus CYB/I.

Cnioco6s1 nomyuenust kornuu ¢aiinos bJ[ JIMHTEP:

1) mpocroe modaitnoBoe konupoBanue bJ[ mpu ocranoenennom suape CYBJl na apyroi
(pe3epBHBIIT) HOCUTENb JaHHBIX;

2) nmonHOeE WK BeIOOpouHOE apxuBupoBanue b/, ocymiecTBisieMoe CEpBUCHBIMU CPEICTBAMHU
CYB/] JIMHTEP;

3) omeparuBHOE apxuBupoBaHue BJl, KOTOpoe OCYIIECTBIAETCS HEMOCPEACTBEHHO SAPOM
CYB/I napamnensHo ¢ 00padoTkoit SQL-3anmpocoB KIIMEHTCKUX MPUT0KEHUH.

B ABYX TOCIICAHUX CIIy4dasAaX BO3MO’KHA KaK IMOJIHAA, TaAK U MHKPEMCHTHAA (HapaCTa}oma;{)
apxuBalys.

[Tonnoe pesepBHOE coxpaHenue bJ[ (apxuBamusi) — 3T0 (u3MUYecKoe COXpaHEHHE BCei
cTpyKTypsl Bl 1 XpaHsuXxcs B HeW JaHHBIX B (aii apxuBa.

HMukpemeHTHAs apxuBalys NPEAIOIaracT CO3JaHue CHadana monHoro apxusa b/, a 3arem
NEepUOMUECKOe T00aBICHNE K apXUBHOMY (aiily HakarimBaeMbix B B/l m3mMeHeHwMid.

ABTOHOMHOe apxuBupoBaHue b[]

ABTOHOMHO€ apXMBHPOBAHUE BBINONHIETCS CIELUAIBHBIMA CEPBUCHBIMH YTUIMTAMHU
CYB/J JIMHTEP. YTunutsl 103BOJISIIOT BBIIOIHATE HE TOJIBKO «ropsiueey apxuBupoBanue b/]
(T.e. apxuBupoBanue 6e3 ocranona siapa CYB/I), Ho u Boccranosienue bJl, TectupoBanue
GdaiinoB apxuBa, OCYIIECTBIATh OMNEpallMd C apXWBaMU Ha MarHUTHOW neHte. llpum
apxuBupoBanuu uHpopmanus u3 b/l coxpaHsercs B OAHOM WM HECKOJIbKUX OMHApPHBIX
¢aiinax (Tomax).

[Tomumo monHoro coxpanenus bJl BO3MOXXHO BBIOOpOYHOE apXMBHpOBaHHE OOBEKTOB B/
MyTeM 3aJaHHUs MACKU COXPAHSEMBIX OOBEKTOB, HAIIPUMEP, MOKHO COXPAHUTH OTACIbHBIC
Tabauubl (Kak ¢ JaHHBIMH, TaK U 0€3 HUX — TOJBKO CXEMY TaOJHIIbI), BHEIIHUE KIIIOUH,
IIPEACTABIICHUS] U CHHOHUMbI KOHKPETHOTO I10JIb30BATEIIA.

IlockonbKy  apXMBHpOBaHHE  SIBISIETCA  JTOCTaTOYHO  PECYpPCOEMKOM  ONEpaluew,
NPEAYCMOTPEHBI KJIIOYH YCTAaHOBKHM TPHOPHTETA Mpolecca apxuBupoBaHUs. [Ipuopurer
umeeT Tpu ypoBHs rpagauuu: LOW, NORMAL u HIGH. Ilpu camoM HU3KOM NpUOpUTETE
IIPOLIECC apXUBUPOBAHMSI I€TIAET IIEPEPHIBBI B paboTe, O3B0, TAKUM 00pasom, sapy CYB/I
00paboTarh 3ampochl KIMEHTCKUX MpHiIokeHui. [Ipn caMoM BBICOKOM HPUOPUTETE TAKHX
3aJIepKeK HET, ¥ POIIeCC apXHUBUPOBAHUS BBIIOJIHSIETCS OBICTpEE.

st co3maHus MHKPEMEHTHBIX apXMBOB YTWJIMTA apXUBUPOBAHUS HCIOJIb3YET MEXaHH3M
KOHTPOJIBHBIX TOYEK, T.€. IMpPH CTapT€ HHKPEMEHTHOTO AapXUBUPOBAaHUS B CHCTEMHOM
xypHaine CYBJl ycranaBinuBaeTCs KOHTpOJIbHAS TOYKA, M IPU MOCIEAYIOLIEM 3aIyCKe
MHKPEMEHTHOTO apXUBUpPOBaHUsI coxpaHeHue mHpopmanuu u3 B/l Oyner BecTHCh TOJBKO
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OoecneyeHne COXPAaHHOCTH JAHHBIX

C 9TOW KOHTPOJIbHOW TOYKH. YTOOBI yMEHBIIUTH poCT pa3mepa b/ (3a cyer HakoruieHUs
B CHCTEMHOM >XypHaje MOAJeKalled apXWBUPOBAHHIO WH(OPMALMHU), HEHUCHOIb3yeMble
KOHTPOJIbHBIE TOUKH HEOOXOUMO PEryISPHO YAAIATh.

ApxuBupoBaHue bJ[ TOMKHO BBIMOMHATHCS PETYISIPHO, B 3aBUCUMOCTH OT JAMHAMHKHU
M3MEHEHUsl XpaHsuieiicas B Hed uHbopmarmu. [lisg aBroMaTH3alMy 3TOro Ipolecca B
CYB/I JIMHTEP umeetcs s3bIk onucanus ciueHapus apxuBupoBanus (BSL). Koncrpykiuun
S3bIKA MTO3BOJISIOT:

* 3a7aBaTh JICHCTBUS YTWJIUTHl apXUBHPOBAHMS JO Hauajga ceaHca AapXUBUPOBAHUS
(Harpumep, co3/1aBaTh HY)KHbIE KaTaJloTH Ha JIUCKE);

* yKa3biBaTh 00BEKTHI b/l, moamexanirie apxuBUPOBAHUIO;

* yCTaHaBJIMBATh IEPUOAMYHOCTH U BpEMsI Hauasla apXUBUPOBAHUS (HAIpUMED, KK IbIi 1IeHb
(pa3 B HezeMIO, B KOHILIE Mecsla U T.11.) B 3 yaca [0 MOCKOBCKOMY BPEMEHU;

* 3a/1aBaTh JICHCTBHS YTWIIMTHI apXUBUPOBAHUS TIOCTIE 3aBEPIICHHUS CEaHCa apXUBUPOBAHHS
(HampuMep, yOalsATh CaMyl CTapyl BEpCHIO apXHMBHOTO (aiiia, COXpaHssl TOJIBKO
MOCIIETHIOIO U TIPENOCIIETHIOI0 BEPCUN).

CueHapuil apXuBUPOBaHHUs 3aIllyCKAeTCsd Ha BBIIOJHEHHE OJUH pa3, I0CIE 4Yero
YTUINTA apXUBUPOBAHMUS ABTOMATUYECKHU IIOBTOPSET €ro B COOTBETCTBUU C 3aJaHHOU
MEPUOJUYHOCTBIO.

OnepaTtnBHOE apXMBUpPOBaAHUE

OnepartvBHOE apXMBUPOBAHUE BBHIMOJHIETCA HenocpeacTBeHHo sapom CYB/I mapannensHo
¢ obpaboTtkoii SQL-3ampocoB KIMEHTCKUX MPUIIOKEHUN. DTa orepainus WHUIHUHPYETCS C
MOMOIIBIO COOTBETCTBYIOMIEro SQL-3ampoca, momgaBaeMoro KJIMEHTCKUM NPHIOKEHHEM (B
TOM YHCJIE U C YIaJICHHON CETEeBOM CTaHIUN).

C momompro SQL-3anmpoca MOXXHO 3aIyCTUTh TPOLIECCHI KaK MOJTHOTO, TAaK U HHKPEMEHTHOTO
ApPXMBHUPOBAHUS U YCTAHOBUTH KEJIAEMBINA PEXKUM apXUBUPOBAHUSA:

* CHHXPOHHBIN. B 3TOM pexume KIMeHTCKoe NpuiiokeHue, noxasiee SQL-3anpoc Ha 3amyck
Ipolecca apxXuBaluK, NEPEUIET B OKUAAHUE 3aBEPIICHUs IPOLECCAa apXUBUPOBAHUS U
nostyuuT ot sigpa CYB/I yBenomienue (ko Bo3BpaTa) o 3aBEpILIEHUH ITPoliecca apXuBaluu
TOJIBKO MO €r0 OKOHYaHUH. ECTecTBEHHO, B 3TOM peXMME HEOOXOIUMO oOecreuyuBarh
coequHeHue KineHTckoro npunoxenust ¢ CYB/l B TedeHne Bcero npouecca apxuBaluy;

* ACHHXPOHHBIM. B 3TOM pexuMe KIMEHTCKOEe NpuilokeHue, noxaswee SQL-3ampoc Ha
3aIlyCK Mpoliecca apXuBaluH, cpasy noiaydur ot saapa CYB/] yBenomnenue (kox Bo3Bpara)
00 YCHEIIHOM WJIM HEYCHELIHOM 3allyCKe Mpolecca apXMBUPOBAHUS M IPH YCHEUTHOM
3alyCcKe apXHBHpPOBAaHUE Oy/eT BBINOJIHATHCA MNapaIENIbHO ¢ PabOTON KIMEHTCKOrO
npuiokeHus. B ciydae ycmemmHoro crapra mporecc apxuBanuu pabortaer ¢ Bl mo
cobcTBeHHOMY KaHaiy. CoeaMHEHHE KIMEHTCKoro npuiokeHus ¢ b/l B TeueHue Bcero
BPEMEHU apXUBaIlMK HE TpedyeTcs.

COSHaBaeMHﬁ IIpHu OIICPATUBHOM aAPpXHUBUPOBAHHNU (I)aﬁn apXHBa IMOJHOCTBIO COBMCCTHUM C
(I)OpMaTOM APXHBHBIX (l)aﬁHOB, CO3aBacMbIX IIPU ABTOHOMHOM apXUBUPOBAHUHU, IMOITOMY
K TaKOMY (1)a171ny apxXyuBa IIPHUMCHHMBbI BCC BO3MOKHOCTH, IIPCAOCTABIIACMBIC CCpBHCHOﬁ
YTHHHTOﬁ APXUBHUPOBAHUS, B TOM YHUCJIC BOCCTAHOBJICHHEC BI[, TCCTUPOBAHHC apXHBa U T.II.

[Ipu onepaTuBHOM apxXuBHpPOBaHUU coxpaHeHue b/l ocylecTBisieTcs yepe3 onpeeieHHbIE
KBaHTbl BPEMEHU U HE IMPEMATCTBYeT paboTe OCTaJIbHBIX KaHAJIOB MM KIMEHTCKUX
npunoxeruii. B CYBJl JINMHTEP Bo3mokHa oqHOBpeMeHHAs paboTa HECKOIBKUX MPOIECCOB
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OoecneyeHne COXPAaHHOCTH JAHHBIX

OIEPaTUBHOIO apXMBHpPOBaHUsA. Bo Bpems paboThl mpolecca apxXuBaluu Qaiia apxuBa
OTKPBIBACTCS B SKCKIIO3MBHOM pEeXHME, T.€. MOAM(UKALUSA WM yAajJeHue 3Toro Qaiina
cpeacrBamu OC He J0IyCKaeTcsl.

Mepbl 6e3onacHocTU npu apxmBmpoBaHuu bl

[Ipouenypa apxuBupoBaHusi/BocctaHoBieHUs! bBJl sBiIsieTcsl OTBETCTBEHHBIM MEPOIPUSTHEM.
JomnymienHple omMOKM MOTYT OBITH HEMONpaBUMBI (HAmpuMep, CIy4dallHO ynajaeH WU
3aropueH apxuB b mepen ee BoccTtaHoBieHneM). UToObI MUHUMHU3UPOBATH (2 B HEKOTOPBIX
CIy4asix ¥ BOOOIIE MCKIIOYUTH) YIepd OT HENmpaBWIIBHBIX JIEHCTBUN monb3oBaTenei b/,
YTHIINTA apXWBHUPOBAHHUS BBIMOIHSAET MAKCHMAaJIbHO BO3MOXKHYIO MPOBEPKY KOPPEKTHOCTH
3aJJaHHOTO CLIEHApUs apXHUBUPOBAHHUS.

Hanpumep, B koMaHJe Ha cO3[aHHE apXuBa MOJb30BATENb [0 KAaKOM-TMOO NpUYHHE
BMECTO MpPaBWJIBHOTO HMMEHHM YyKa3zal omuOo4yHoe uMms ((ailnm onepanroHHON cHUCTEMBI
WIM K€ apXuBHbIM ¢aitn ot apyroi bJ/l). Ecau mpu sTOM B KOMaHIE apXWBHUPOBAHUS
Oyaetr mpucyTtcTBoBaTh onius REWRITE, To 3TOT (aiin OyneT yhnaleH YTWIMTON mepen
co3anueM (Qaiina apxusa. TeM caMbIM IIPHU CO3aHUN apXUBA HAPYLIUTCS LIETOCTHOCTD JINOO
OTIepaIMOHHON cUCTEMBL, TH00 (PYHKIMOHUPYIOIIKX B HEH MPOrpaMM.

Urto0bI n30ekKaTh MOIOOHBIX CUTYAIUH, ITepe]l POIeaypOl yIaIeHHs YKa3aHHOTO B KOMaH/Ie
apxuBupoBanus ¢aitna CYB/] Oynet BHIIOIHATH MPOBEPKY KOPPEKTHOCTH 3aJaHHOTO (aiina
0 CIEAYIOUIUM KPUTEPUSIM:

* 3TO JOJKEH OBITh (paiiin apxuBa, CO3aHHBIN B pe3yJbTaTe aBTOHOMHOT'O WJIM ONIEPAaTUBHOTO
apxuBHpoBaHus (T.e. (hails ¢ pacmupenuem . 1hb);

» Bepcus bBJl, B koTOpoil co3maBancsi apxuiB, JOJDKHA COBIaAaTh C TEKylled Bepcuei
CYB/J JIMHTEP;

* UM MOJIB30BATEIsI, CO3/IaBIIETo (haiiil apXrBa, TOJKHO COBIAIATh C UMEHEM T0JIb30BaTes,
OCYIIECTBIIAIONIETO MOMBITKY Iepe3anucy 3Toro ¢aina. MckimoueHue nemnaeTcst TOIbKO T
noJib3oBaresis, co3aaniiero b/ (mo ymomuanuto — nonb3oBarens SYSTEM);

° CHCI_[I/I(I)I/IKE[LII/I}I IYTH K (I)afmy HC JOJIKHA COACPIKATh a0COIIFOTHOTO nyTH,

* B crnienuuKauy myTH K (airy He JOIKHBI MPUCYTCTBOBATh KaTajlOTH M TIEPEXOAbl Ha
ypOBEHb BBepX Ha Karaior (/../);

* B Ka4eCTBE UMEHM YCTPOMCTBA JOJKHBI BBICTYIIaTh YCTPOMCTBA, ONIMCAHHBIE B CUCTEMHOMN
tabmuie $$SSDEVICE CYBI JIMHTEP (au6o ycrpoiictBo SY00).

Ecnu ykasbiBaetcs ums (paiina 6e3 UMEHHM YCTpOICTBa, COXpaHEeHHe OyAeT MPOUCXOIUTh B
KaTaJjiore, Ha KOTOPBIN yKa3bIBaeT MepeMeHHast Cpesibl OKpyxeHus SY00.

[Tepemennas cpenbl okpyxkeHus SY 00 onpeensieT pacnojaokeHue OCHOBHBIX (aiinoB B/, eé
CHCTEMHBIX Ta0JMIl. YCTaHABIMBAIOTCSA EPEMEHHbIE Cpe/ibl OKpyxeHus cpeactBamu OC.

Ecnm B mporecce omepaTuBHOTO apXMBUPOBAHMS BBISBUIOCH HEJOCTATOYHOE KOJIMYECTBO
CBOOOIHOTO MeCTa Ha JIMCKE JJIA pa3MeleHus: apxuBHoro ¢aitna, To CYB]] MokHO yKa3aTh
JATBHEUIITUN TOPSAJOK JEWCTBHI: OCTAaHOBHTH JUOO Bce paboTaromye B aCHHXPOHHOM
peXUME TIPOIECCHl apXWBAIMK, JTUOO TOANMAAIONIAE IO OINPEACIICHHBIE KPUTEPHH.
KineHTckoMy TpHIOKEHHIO OyIeT BO3BPAIIEHO YHCIO OCTAHOBJIEHHBIX TPOIECCOB
apXWBaIIHH.

OcTaHaBnyBaTh MPOLIECCH aPXMBALMU MOXET JIMOO MOJIb30BATENb, KOTOPBIA MX 3aIlyCTHII,
nu60 monb3oBaresib DBA-kaTeropuu ¢ COOTBETCTBYIOIICH MPUBHIICTHEH.
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Acwu HXPOHHAA perJinkauuma AaHHbIX

Pennuxkayusa naHHBIX — 3TO NpPUBEACHUE HECKOJIbKMX bJl, BKIIOUEHHBIX B CHCTEMY
pEIUIMKALlUY, B WAEHTHYHOE (IO BO3MOXXHOCTH) M HENPOTHUBOPEUMBOE (HE BBI3BIBAIOIIECE
HapylIeHUH LEJIOCTHOCTH) COCTOSIHHE, COINPOBOXK/AIONIEECs B3aUMHBIM BHECEHHEM
m3meHennii. Bce BJl cucrtembl persiMkanyyd JIOJKHBI HUMETh OAWMHAKOBYIO CTPYKTYPY.
CYBJ JIMHTEP noanep:xuBaeT MeXaHW3M aCHHXPOHHOM perinKauuu Mexay cepsepamu b/1.

st ynpaBieHUsl CUCTEMOH peIuIMKallMi Ha JIOTMYEeCKOM YPOBHE HCIOJB3YIOTCS MpaBuia
peIIMKaLMY, KOTOPbIE CO3Aat0Tes ¢ momouibio si3pika SQL. [IpaBuina perunkanum conepkar
uHpopManuioo o TOM, Kakue o0bekTbl bBbJl, kyma u kakum o00pa3oM [OJIKHBI OBITH
PEIUIMLUPOBAHBI.

MexaHu3M aCMHXPOHHOMN pennunKauumn

Hns monnepxkku nenoctHoctu bJl, Bxomsmux B cuctemsbl perumkanuu, CYBJ[ JIMHTEP
UCIOJIb3yeT MEXAHM3M aCHMHXPOHHOTO THUPAXKUPOBAHUS (Jajee MO TEKCTY — PEerIMKAIIH)
Tpan3akuuid. Ero cyTtb cocroutr B TOM, 4TO 0OpaOOTKa AAHHBIX CHa4ajla BBIIOJIHSIETCS
JIOKaJIbHO, HA OTJEIBHOM CEPBEPE, a MOJIEKALIUE PEIUITMKALIMN JaHHBIE TO3HEE KOMUPYIOTCSA
Ha Te CepBePA, I71€ OHU JIOJIKHBI HCIIONIb30BaThCs. [Ipy TakoM MeTo1e MOAIEPKKH JIOTHYECKON
nenocTHOCTH b/l cucTembl periMKaliud HMMEET MECTO HEKOTOpas pPacCHHXPOHH3ALUs
COCTOSIHHSI JIOKaJbHBIX B/ BO BpeMEHM MO OTHOLIEHUIO JAPYr K JApYry, T.€. U3MEHEHUE
COCTOSIHMSI OTHOM JoKanbHOU B/] orcTaeTr oT m3MeHeHus npyroi nokanbHOU b/l BO BpemeHn.

Ecnu oauH U3 cepBepoB CUCTEMBbI pEIUIMKAIMM, TPeOYIOUIil 0OHOBIECHUS THPAKUPYEMbIX
JAHHBIX, BBIXOOUT U3 cTposi, To cpenactBa perukaunn CYBJ JIMHTEP nponomxaror
paboTarhb ¢ OCTaJIbHBIMU CEPBEPAMU, IIPU 3TOM OOHOBIIEHUE IaHHBIX Ha BBIIIE/IIEM U3 CTPOS
cepBepe MOCJe ero peMOHTA MPOU30HIET aBTOMaTUYECKH. TakuM oOpa3om, ommOKa Ha OTHOM
y3J1€ cucTeMbl perunuupyembix b/ He BinseT Ha paboTy OCTaJNbHBIX Y3J10B.

MexaHu3M aCUHXPOHHOTO THPaXUPOBAaHUS TPAaH3aKIUMA TrapaHTHPYET J0CTABKY M3MEHEHHbIX
JAaHHBIX HA BTOPHYHBIE CEpBEpPHl HEMOCPEICTBEHHO IOCJE 3aBEpIICHUs TPAH3AKIMK Ha
OCHOBHOM CEpBEpe, €CJIM BTOPUYHBIN CepBEp NOCTYIEH, WM cpa3y IMOCIe MOAKIIOYEHUS
ero Kk ceTu. TakoW WOAXOZ TMpeArnoyiaraeT XpaHeHue Ayonupyrouiedl uHpopmanuu B
Pa3IMYHBIX Y3JIaX CEeTH U MOXKET OOECHeuuTh, MO0 CPABHEHHIO C JPYTUMH IMOIXOJaMHU K
pEIUIMKALiY, CHIYKEHHUE TpaduKa, yay4llleHre BpeMEHH OTBETA CUCTEMBI, a TAK)KE MO3BOJISIET
ONITHMHU3HMPOBATh HATPY3KYy Ha CEPBEPHI.

ACHHXpOHHasl peruIMKalys, B OTIUYHUE OT ABYX(a3HOW CHHXPOHHU3ALMHU, HE 00ecreynuBaeT
MOJTHOM CHHXPOHHOCTH MHGOpMAIMM Ha BCEX CEpPBEpPaxX CHCTEMbl pEIUIMKAllUd B
mo00ii MOMEHT BpeMeHH. CHHXPOHHU3ALUS MPOUCXOIUT uepe3 HEKOTOPBId, OOBIUHO
HeOObIION, WHTEpBaJl BPEMEHH, BEJIUYMHA KOTOPOTO Ompenensercs OblcTpoieicTBHEM
COOTBETCTBYIOIIErO KaHaja cBA3M. (s OONBIIMHCTBA 3ajad KpaTKOBPEMEHHOE HAJIN4Yue
yCTapeBIIUX JaHHBIX B YJIaJ€HHBIX y3J1aX BIIOJIHE JA0MYCTUMO.

Bmecte ¢ Tem, acHMHXpOHHas pEIUTMKAIWs TPAH3AKIWA NPUHIMITHAIEHO 00CCIICUYNBACT
[IEJIOCTHOCTh JAHHBIX B CHCTEME PEIUIMKAIMH, TaK KaKk 0OheKTOM OOMEHA JaHHBIMH 3]1eCh
SIBJIIETCS JIOTUYECKas ¢IMHUIIA PAOOTHI — TPAH3AKIUS, @ HE TIPOCTO JTAHHBIC M3 U3MEHEHHBIX
Ta0JIHII.

Mopenb aCMHXPOHHOM penfinKauum

B3anmoneiicTBrEe KOMIIOHEHTOB PEIUIMKALMK TAHHBIX MPUBEACHO HA PUCYHKE 15.
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ACHHXpOHHaSI pemInKanusa TaHHbIX

\_

Pucynok 15. Monens perukanuu B CYBJ[ JIMHTEP

/ Yaen pennukaumn Y3en pennukauum
(MCTOYHWK) (npremHuK)
T — FrTTEmEEEEE ]
1 i Fosss=s=s===s=s=s ] 1 ] poossss s =1
P —_— ' ! i : : i
o i i e | 1 U0 R .
P e ) P ey
| AzpocvEn | P sapocysn | b AspocyBn | t| AnpocvED |
: HCTOYHHEAR : : |'||:I1]TMK."I1'|,IIH i : F!CI'L'IIIH:H.IIJ!II : : NPACHMHEAEA i
"""" I ATCPIP I
(ATCPIPS)
Cepnep Cepaep
PENTHEALHH PETIHEAITHA
(Ireplseryy (Ireplservy
haiin ceTeroii Cetenoii npaiisep Cerenoil apaiigep thaii ceTerol
KOMPHTY panim ¥ KIIHEHTA KJIHEHTH EOHOHYPULHE
[mocletut) (dbe wp) (dbe_wep) (nodetab)

B cucreme acMHXpOHHOM perukanuu ydacTByroT aBa wiu 6onee JIMHTEP-cepsepos, Ha
Ka)KJIOM U3 KOTOPBIX pabOTaeT:

* saapo CYB/] ucrounuka (sapo CYB/] npuemHuka);
* sapo CYB/] peruukanumy;

* CETEBOM ApalBep KIMEHTA

* CcepBep peIUIMKAIIH.

OObeKkTaMu PeTUTUKAIUN SBISIFOTCS Tabmuibl b/, CIUCOK KOTOPBIX BMECTE C MpaBWJIAMHU U
aZpecaMy pacChUIKU XpaHUTCA B b/[-UCTOYHHKE pEeTUITMKALIMH.

B/I MoxeT OBITh TOJIBKO PUEMHHUKOM, TOJIBKO HCTOUHUKOM HJTH OJJHOBPEMEHHO U HCTOYHUKOM
Y IPUEMHHMKOM JIaHHBIX peruiukanuu. Ha ogHoOM cepBepe MOXKeT ObITh 3aIyIIeHO HECKOJIBKO
CEpBEPOB peILIUKaLMK 1 pa3HbIX b/l

Ouepenu perumkauu — 310 Tabmuikl bJl perummkanuu. Bl permmukanuu MCHoab3yeTcs
CEepBEPOM pEIUIMKAIIMU JIJIi XPAaHCHHUS JaHHBIX, TOJUICKAIIUX PACCBUIKE W TPHHATHIX
OT JPYruX CEpBEPOB CHUCTEMBbI perumhkanuu. Taomumpl bJl permkanuu MOTyT OBITH
WCITOJIB30BaHbl aJIMUHUCTPATOPOM CHCTEMbI PEIIMKAIMK JIUI aHaimu3a COOMHBIX CHUTyaIlui
WJIH K€ JUTsl cOopa CTaTHCTHKH.

CepBep perumkanuu Ha ctopoHe b/l-ncrounuka, moiydaer uHpOpMaIyi0 00 M3MEHEHUU
naHHbiX B B/[-ucTouHMKE M coXpaHseT ee B odepeau pacchbuiku (Tabmuna bJl perumkarum).
DOneMeHT o4epeay PAacChUIKM BKIIIOYAeT B ceOs MOJIHYH MH(OPMALKMIO O CTApOM U HOBOM
COCTOSTHUM PEIUIMLIUPYEMON 3amucH, aJpec Ha3HAueHUs, HOMEp KaHalsla, MPOU3BOJSIIETO
orepanuio, HOMEp TpaH3aKUUMU U Bpems onepauuu. B kauecTBe MNEPBUYHOIO Kilto4ya
ATON TaOMUIBI UCIIONIB3YETCSl BpeMsl olepaliu. 3aTeM CepBep PEIIMKAIUU yCTaHABIMBACT
COEJIMHEHHUE C CEPBEPOM PEIUTUKALMU MPUEMHUKA U OTIPABIISIET €My M3MEHEHHBIE JaHHBIE.
CoenvHeHue yCTaHaBIMBACTCS OJMH pa3 M Jlajee MPOIEeCC PAaCChUIKU U MpUEMa JTaHHBIX
paboTaeT 1o 3TOMy COETUHEHHUIO.
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ACHHXpOHHaSI PEIVIMKAIIAA TAHHBIX

CepBep peruMkanuy NpUeMHMKA, 110JIy4aeT JaHHbIE OT CEpPBEpa PEIUIMKALMU UCTOYHUKA U
MOMEIIaeT UX B MpUEeMHYI0 ouepenb (Tabnuna bl pennukaryn).

[Tocne »sTOrO cCepBep peIUIMKALMM IpPHEMHUKAa (OPMUPYET OTBET, YBEIOMIISIOIINI
OTHpaBUTENl O HOPMAJIBbHOM 3aBEpLICHUM NpueMa JaHHbIX. A 3areM (Iocie TOoro, Kak
nojy4yeHa KomaHaa 3asepiueHus Tpanzakiuuun COMMIT) cepBep peruMKanuy MpHEMHUKA
BHOCHT M3MeHeHus B Tabnuiel B/l-npueMuunka perunkauy. Koabl 3aBepIieHus TpaH3akuui
COXpaHSIOTCA B TaONHUIIE TPUEMHOM Ouepeu.

Penutukariyst TaHHBIX IPOMCXOIUT 10 IIEPBUYHBIM KITFOUaM, T.€. Kaxas Tabnua, mojiexanias
peIUIMKalnY, JOJDKHA CONEpkKaTh MEPBUYHBIN KIIH0Y, 3HAYEHUE KOTOPOIO MCIOIb3YyETCs AJIs
uAeHTUGHUKAINY (TIPH yAaJeHUHM U U3MEHEHUH 3HaY€HUi) B PEIUTMLUPYEMbIX TaOnuIax.

Ecte Tpu Monenu moBeneHHs CHCTEMBI IIPM BO3HUKHOBEHMHM PAaCCOITIACOBAHUS MEXIY
3HaYeHusIMH 3anuced B b/l pemmnupyemsix cepBepoB. Ecinu Takas cuTyanusi BO3HUKIIA
BO BpEMsI BHITIOJIHEHUS OMEepaIii KOPPEKTUPOBKHU/YNATICHUS JaHHBIX, MOXKHO TPEINPUHATH
CHEAYIOLIUE NCHCTBUA:

®* UTHOPHUPOBATH HECCOBHIAJACHUC CTAPOIro 3HAYCHUA,

* 00s13aTeIIbHO MNPOBCPUTH CTAPOC COCTOSIHHUC U BCPHYTH OI_HI/I6Ky, €CJIn HCT IIOJIHOIO
COBIIAACHMAA,

¢ €CJIM HE COBIIAAarOT YHCJIOBBIC 3HAYCHHA, COXpPAaHUTh pasHULY MCKIAY CTAapbiM U HOBBIM
3HAYCHUCM.

HepaBpeH_II/IMLIC KOJUIM3UKU MOTI'YT BO3HUKHYTH IIpU O,Z[HOBpGMCHHOfI BCTaBKC BO B3aMMHO
PEIUIMIHUPYCMBIC Ta6J'II/II_[BI OAVHAKOBOI'O 3HAYCHUA IICPBUIHOI0 KJIIO4aA.

B kauecTBe mpoTOKOJa MpoAeNaHHOW padOThHI UcToNnb3yeTcs (aiia TpaccupoBKU. OH MOXKET
dbopMupoBaThCs Kak B BUAE OAHOTO (paiina, Tak v B BUJIE TPYMIILI (PaiioB.

HpI/I HeO6XOIlI/IMOCTI/I AAMUHUCTPATOP CHUCTCMBI PCINIMKAIUU MOKCT OYUCTHUTL OYCpCIU
CCPBCpa pCIUIMKAIIUH, IIPU 3TOM 6yI[}/T YAQJICHBI BCC YKC PCINIMIUPOBAHHBIC 3allUCHU, WA
TOJIBKO 3aIlMCH 3a yKaBaHHLIﬁ MEepruoAa.

VYopasneHue acHHXpOHHOU peruukanueit B cpene Linux, 30CPB HeiitpuHo BeImonHseTCS
C TIOMOIIbIO KOMaHAHOTO (haiiina WK CIelUaTbHBIX CKPHUIITOB, a B cpene Windows Moxer

BBITOJIHATHCS KaK C TIOMOLIbIO0 KOMaHIHOTO (haiina, Tak U ¢ MOMOIIBIO CEPBUCHBIX CPE/ICTB
CYBJ JIMHTEP.

q)yHKLI,VIVI KOMMNOHEHTOB CUCTEeMbI penJimkaumun

@OyHKIMU KOMIIOHEHTOB cucTeMbl acuHXpoHHOH perunkauuu CYB/[ JIMHTEP npusenens! B
Tabmuie 8.

Tabnuma 8. @yHKIUN KOMIIOHEHTOB CUCTEMBI PETIMKALNN U UX (PyHKIUN

Komnonent DOYyHKUMOHAJIbHOE HA3HAYEHHU e

Snpo CYB/] Oxzemiuisap sapa CYB/L, samymiennsiit Ha BJ] ncrounuka. Beimaer cepepy

HCTOYHHKA perunkanuu n3MeHeHHsie 3anucu. SAapo CYB/] nomkHO OBITH 3amy1ieHo
Ha b/l-ucrounuka u b/l-npueMHuKa, KOTOpbIE Y4aCTBYIOT B IpOLECCE
peIUTUKAIUH.

Anpo CYB/] Oxsemmuisp sapa CYB/L, 3anymennsiii Ha b/l npuemuuka. [Ipumensier

MIPUEMHUKA W3MEHEHMS, TIOJIyYEHHbBIE OT CEpBEpa PEIIMKALIMU ITPUEMHHUKA K B/]
MIPUEMHUKA.
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ACHHXpOHHaH pemInKanusa TaHHbIX

Komnonenrt POyHKIHOHAJIBHOE HA3HAYCHHE

Anpo CYB/] Oxszemiuip sapa CYB/l, BEIMOIHIIOMMMA IPUEM ISl BPEMEHHOTO XpaHEHUs

peruInKanuu perMuupyeMsbIX 1aHHbIX B b/l pemnkanuu ot cepBepa periuKaniuu 1
MOCJIEAYIOIYIO IIEpeaady ITUX JaHHBIX CEPBEPY PEIUIMKALIMM ISl OTIPAaBKU
CepBepy pEIUIMKALIUY IPUEMHHUKA.

Cepsep Ha cTopoHne ucrounuka:

perIMKanuu 5

(lreplserver) |* OTC/CKNBACT TPAH3AKUUH N3MCHCHHS TAHHBIX PEIUTMIMPYCMBIX TabmHIL B

b/I-uctounuke;

* mepeaaeT Bce HeoOXoauMbIe s permukanuu usmenenus aapy CYBJ]
peTUIMKalliyd UCTOYHUKA, JUTsl cOXpaHeHusl B b/ permkanuy qaHHbIX
peTUTUKAIINH;

¢ OTIPABJACT JaHHBIC PCINNIMKAINH U3 BI[ peINIMKaluU UCTOYHUKA CCPBEPY
PpCINIMKauU ITPUCMHHUKA U ITOJIYYACT OT HEI'O OTBECTHI, O YCIICIIIHOM IIPpUEME
JaHHBIX,

* TI03BOJISIET BBIMOJIHATH MUHUMAJIBHOE aIMUHUCTPUPOBAHHE.
Ha ctopone npuemHuka:

* TIOJy4aeT Bce HeoOXOauMbIe JJis PEeIUTUKAIMU U3MEHEHHsSI OT cepBepa
peIUIMKaluy UCTOYHMKA U niepenaet ux sapy CYB]I perukanyu
MPUEMHUKA, U1 coXpaHeHus ux B b/ perumkanumy;

* mepenaer JaHHble perukauuu u3 b/l pennukanuu npuemuuka saapy CYb/I
MpUEeMHUKA JIJI1 BHECEHUs n3MeHeHuil B b/ mpuemHuka;

¢ TO3BOJEICT BBIIOJHATE MUHUMAJIbHOC a/IMUHUCTPHUPOBAHUC.

CereBoii paiiBep
KJIMEHTa

CuursiBaeT napamerpsl goctyna K aapy CYB/l pernnukanuu U yiaaeHHOMY
JIMHTEP-cepBepy (Ha uctounuke) u3 (aiina cereBoi KOHGUTYpaIIUn
(nodetab) u mepenaer cepBepy peIUIMKAIUH.
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NMapameTtpbl achdekTuBHocTn CYB[

Opnoit w3 miaBHBIX (QyHknuit agmuuuctpatopa CVYBJl  sBasercs moOBBIIEHHE
MPOU3BOIUTEIIBHOCTH CYb/ u KJIMEHTCKUX MIPUIIOKEHHI. VYnpasnenue
MPOU3BOJIUTEIIBHOCTHIO BBIMOJHAECTCSA MyTEM HACTPOMKH MmapameTpoB 3amycka saapa CYB/]
1 KoHpurypupoBanus bJ[ ¢ yueToM KOHKPETHBIX 0COOCHHOCTEHW KIIMEHTCKUX MPHIOKCHUM.
Hwxke paccmarpuBarorcs mapamerpbl 3anycka CYB/[ m ux BiausHue Ha 3¢h(EKTUBHOCTH
00pabOTKH TaHHBIX.

PacnpegeneHue onepatuBHOM NaMATHU

KonuuectBo omnepatuBHOM mamsitu (mapametrp pool), Beimensemont saapy CYBJl, moxHO
3aJaTh IByMs CIIOCOOaMHu:

1) B xomangHOHU cTpoke npu 3amycke aapa CYB/l. [lamsate noa cuctemHble ouepean Oyaer
BBIIEIIATHCS. MHAMBUIYyalIbHO JUIsl JAaHHOTO ceaHca 3anycka aapa CYB/I;

2) npu co3nannu bJl (v Mmogudukanuu napamerpoB QpyHKIHOHUpoBaHUs bJ]) ycTaHOBUTH
peXuM aBTOKOH(UTypanuu cucteMHbIX odepencit supa CYB/I. IlamsaTe mog cucreMHbIe
odepenu OyZeT BBACTATHCS aBTOMAaTHUECKU B 3aBUCHMOCTH OT TEKYIIHX pa3MepoB b/I.

[Tocne crapra sapa CYB]] napameTpsl pacipeneneHus onepaTiBHON NaMsATH U3MEHEHHIO HE
MOJIEXkKaT.

[Tapamerp pool 3amaer pasmep myna mamsaTta siapa CYBJl B crpanunax no 4 Koéaiit. B
myse pasmeniatorcs Bce ouepenu siapa CYB/L: ouepens daiinos, ouepend Tabmuil, odepeas
CTOJIOIIOB, OYEpeIb CTPAHUIL, OUepeh KAHAIOB H JIp.

[Tapamerp spool 3amaerT pa3mep Iyja MNaMsITH Ipoliecca COPTUPOBKM B CTPaHMIIAX.
Pasmep crpanunel mo ymomuanuto 4 Ko6ait. Ecnu mpeamosnaraercst copTHpOBKa 3amucei
00JBIIOT0 pa3Mepa, TO AJIsl yCKOPEHHUs Tpoliecca COPTUPOBKU HEOOXOJUMO YBEIHUUTh pa3Mep
CTpaHHUII MyJia COPTUPOBKH U Tiepe3anycTuTh sapo CYB/I. [Ipn HEBO3MOKHOCTH pa3MeCTUTh
COpPTHpYEMbIe JaHHBbIE B Iyl COPTHPOBKHA OHA Oy/ET BBINOJHATHCA C MOMOIIbIO (ailna
cOpTUPOBKH (cM. paznen Pabouune dhainbr).

[Tapametp ppool 3amaer pazmep myna nojacuctemsl ¢ppazosoro norcka CYBJ[ B ctpanumnax
o 4 Koaiir.

[To ymomuanuto myn siapa coaep>kut 5000 cTpaHull, mya COPTUPOBKHU U (Ppa3oBOTO MHAEKCA
200 cTpanuw.

[TapameTp pcontcache 3anaer pasmep kdma B crpaHunax mno 4 Koait ans koHTelHepa,
UCTIOJIb3YEMOTO MPH CO3IaHIK/MOUpUKAIMK (HPa30BOTO HHEKCA.

[TapameTrp pbvcache 3agaer pa3mep k3ma B crpanunax no 4 KoOaiit mis Our-BexTopa,
UCIIONB3yEeMOTO TP CO3IaHuu/MOTUUKAIIMU (HPa30BOr0 HHIEKCA.

Takum o6pazom, npu ctapre sapo CYBJ] JIMHTEP 3anumaer oneparuBayto namsite OC B
pa3mepe:

(pool+spool+ppool+pcontcache+pbvcache) * 4096 +

<pas3Mep KoIa + pa3Mep CTaTUUEeCKUX NepPEeMEeHHBIX>

Oaiit.

[Tpu pabote ssapo CYB]] He nenmaeT mombITOK MOJTYYSHUS JTOTOJIHUTEIbHON TaMSTH.
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IMapameTpsl 3¢pexTuBHOCTH CYB]]

Jns  makcumanbHOro yckopenus pabotel  sapa CYBJl  TpeOyercss MakcHMMaibHO
BO3MOYKHOE KOJIMYECTBO OINEPATHUBHON NaMATH. OKCIIEPUMEHTHI MOKA3aJId IPAKTHUYECKH
IPONOPLHUOHATBHYIO 3aBUCUMOCTh 3 hexktuBHOCTH padoTel CYB/I JIMHTEP ot BeineneHHOM
el oneparuBHOM mamsATH. OAHAKO B TO XK€ BpeMs HEOOXOJMMO, YTOOBI U OINEpallMOHHAsS
cucTeMa pacrojarana HEKOTOPBIM KOJHMYECTBOM CBOOOTHOW omeparWBHOM mamsatu. Ecmu
IIPEIoIaraeTcs, YTo Ha JaHHOM KoMIbrotepe, kpoMme siapa CYB/I u ero cereBoro apaiisepa
cepBepa, HUYEro (QyHKIMOHUPOBATH HE OyIeT, TO BCIO OCTABIIYIOCS HaMsITh MOXKHO
npenoctaBuTh sapy CYB/l, yBenuuusas napameTpsl pool, spool mim ppool.

PexomenayeMoe cooTHOIIEHHE MEXy mapamerpamu pool u spool: 4 k 1. Ho peanbHO
MakcuMasbHasi mpousBoauTenbHOCTh Aapa CYBJl cunpHO 3aBucUT OT TpeOOBaHHM K
00paboTKe JaHHBIX, NMPEABABISEMBIX KIMEHTCKUMHU NpuioxeHusmu. Hampumep, eciu B
B/l xpansTcs Oospliue 00beMbl 4acTO MOAUGUIUPYEMBIX B Pa3HbIX TAOMUIAX AAHHBIX, a
CJIOKHBIX MOMCKOBBIX 3ampocoB k CYB/] He mocTynaer, To €cTh CMBICT YBEJIUYUTH pa3Mep
nyna sapa CYBJl. U, HaoOopoT, B cilydae 4acThIX CIOXKHBIX MOHMCKOBBIX SQL-3ampocos
C TPYIIIMPOBKAMH M COPTUPOBKAMH IO HECKOJIBKHM CTOJIOIAM pPe3yJbTHPYIOIINUX BbIOOPOK
MMEET CMBICII YBEJIMYUTH ITyJ1 IPOLECCa COPTUPOBKH.

B o61miem ciydae MOXKHO BOCIIOIB30BaThCA CIEAYIOLUIUM aITOPUTMOM HACTPOUKH MTapaMeTpOB
namsatu 11 siapa CYB/:

* BBIJCIINTh MAKCUMAJIbHO BO3MOYKHOE KOJIMYECTBO BUPTYAJIbHOM NIAMATHU C Pa3JECIICHUEM €€
Mexay mmynom siapa CYB/] u mynom npoiiecca COpTUPOBKH B COOTHOIIEHUH 2 K 1;
* MpoaHaNIMU3upoBaTh peanbHblid NOTOK SQL-3ampocos k CYB/] Ha 00paboTKy AaHHBIX;

* OKCIICPUMCHTAJIBHO HOHO6paTI> HanuJIydmee COOTHOLICHUC.

BnusaHue pa3mepoB oyepeaen Ha
npoussoautTenbHocTb CYB/[]

[Tamsts, Beigenennas sapy CYB/l, ucnons3yercs cienyommumM oopa3om:

1) cHayana B Hel pa3MeEIalOTCsl CUCTEMHbIE OYEepPeIH;
2) 3arem Bce ouepenu siapa CYB/I;
3) ocraBuieecst MecTo oTBoaUTCS oA k31 siapa CYB/I.

B Hpumeuyanue
IIpu 3a1aHnK H30BITOYHBIX pasMepoB ouepenei sapo CYB]I He crapryer.

Pa3mep k3111a MoxeT OBbITh 10 2 MIIpA. cTpaHuLl. Eciu pa3Mep Ka11a HeAOCTaTOueH JUIs 3aIycKa
anpa CYB/, To oHO He 3ammycTUTCA.

Pa3mep ouepeneii (T.e. MAKCUMAJILHO BO3MOYKHOE KOJTMYECTBO XPAHSIIIUXCSA B HUX SJIEMEHTOB)
yctaHnaBnuBaeTcs napamerpamu komauael SET yrunuter gendb (cMm. qokymeHnTt «Co3nanue u
KOH(UTYpHUpOBaHHUe 0a3bl TaHHBIX) ), HAPUMED:

* TABLES — pa3zmep ouepenu geckpuntopoB Tadbnuil (o ymonuanuio 100);

* COLUMNS — pa3mep ouepeau 1eCKpUNTOPOB CTOIOMIOB (1o ymomuanuto 500);

* FILES — pa3mep ouepenu ¢aitnos (o ymomyanuto 200);

» USERS — pa3mep ouepenu nonb3oBareneii (mo ymonuanuto 100);

* CHANNELS — pa3mep ouepean kaHaioB (1mo ymondanuio 100).
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B CYB/Jl JIMHTEP TOonbKko ouepenp KaHAJIOB SBISETCS CTaTUUECKOW, OCTaJbHBIE OYEpEaH
JUHAaMHAYECKHE.

Oqepe/:[L SABJIACTCA ,Z[HHaMI/I‘ICCKOfI, CCJIM IIpHU €€ IICPCIIOJIHCHHUHN HOCJ'IeI[HI/Iﬁ QJICMCHT O4YCpCIn
YAAIACTCA U 3aMCIIACTCA HOBBIM, T.C. IIPOUCXOAUT BBITCCHCHUC JICMCHTOB O4YCPCIU.

Crarnyeckas ouepenp (T.€. ouepenb KaHAJIOB) mepernonHuThess He MokeT. Ecim CYB/]
HacTpoeHa Ha pabory ¢ 5 KaHajmaMu, TO TMPU TMOMNBITKE OTKPBITH 6-H KaHal
KIIMEHTCKOMY TPUJIOKEHUIO, TIOCIaBIIEMY KOMaHly Ha OTKpPBITHE KaHaya, Oy/IeT BO3BpalleH
COOTBETCTBYIOLIUI KOJI 3aBEPIICHHUS.

Pa3zmep mo0oit ouepenu BEIYUCISIETCS Kak

<mnuHa ouepemu> * <pasMep sJIeMeHTa ouepenm>

Pasmep anemMeHTOB pa3HbIX ouepeneit koneonercs B cpeaneM ot 50 go 1500 Gaiit. J{ist moncka
ctpanul B myine sapa CYBJ[ JIMHTEP ucnons3yercs Mexanusm xemupoBanus. Pazmep xeni-
TaOJIHIIBI TT0 BO3MOXKHOCTH yCTAHABIIMBACTCS PABHBIM YMCITy CTPAHHMII B ITyle, HO He OoJbIe
64 Ko6aiit. [lamaTp Tabnuue BbIIENSIETCS BO BHYTPEHHEH MaMsTH sijipa Mepes CUCTEMHBIMU
oyepeasMu. Xelll-3HaueHue BBIYUCIISETCS [0 HOMEPY CTpaHMIIbI U TapaMmeTpam (aiina (Homep
TaOIUIIBI, TAN (aitia, Homep daiina).

[Torick cBOOOAHOW CTpaHUIBI B Iylie OrpaHUYeH mpocMoTpoMm He Oosee 1/100 pasmepa
nyna win 50-10 ctpanunamu (eciau pasmep myna Menbine 5000 cTpaHuir), MPU ITOM MOUCK
BBIITOJHACTCA C YUYETOM YPOBHA CTpaHULI. 3HaueHue YPOBHA CTPAaHULEC NPHUCBAMBACTCA Ha
OCHOBE BCTPOEHHOTO aJrOpUTMa ONTHUMH3AIUU padoThl ¢ mynoM sigpa CYBJl (mampumep,
CTpaHUIIBI WHIEKCHBIX (DaliJIOB WMEIOT OoJiee BBICOKHH YPOBEHb IO CPAaBHEHHIO CO
CTpaHHIaMu (aiila COPTUPOBKU, TMOITOMY BEPOSTHOCTh HMX HCIIOJIB30BAHUS B KaueCTBE
CBOOOIHOI CTpaHHUIIBI, T.€. BhITeCHEHHe, Hke). [lociie 3aBepuieHHs MoMcKa BbIOMpPAeTcs
HanOOoJIee MOIXOAIIAS U3 IPOCMOTPEHHBIX CTPAHMUII.

Ouepeab Tadbnuy,

Ouepeov mabauy nipeHa3HaYeHa JUId XpaHeHus B myine sapa CYB]] cucteMHOro onucaHus
TalJIM1l, KOTOpBIE AKTHBHO UCTIONB3YIOTCA. B naeane B ouepean TabiuIl JOIKHO COlEPKaThCs
onucanue Bcex Tabmui bJ[. Ecnu 3T0 HEBO3MOXXHO, TO MMEET CMBICI MPOAHATM3HPOBATH
MIOTOK 3a1pocoB K b/l 13 KIMEHTCKUX NPUIIOKEHUHN U ONIPENEIUTh KOJIMYECTBO U NTapaMETPBI
HaunOoJee yacTo ucnoib3yembix B SQL-3ampocax tabmuil (YCpeJHEHHBIA pa3Mep ouepean).

B cnydae, xorma pasmep ouepenu TaOmuil ONM30K K 3TOMY YCPEIHEHHOMY 3HAYEHHUIO,
paboTa KIUMEHTCKOTO MPHIIOKEHUs OyIeT, CKopee BCero, ycTpaumBaTh momib3oBarens b/l,
U TOJBKO B PEAKHX CIIy4asX MOTYT BO3HUKaTh HEOOJbINIME 3aJep>KKU. Takum oOpazom,
CYIIECTBYET 3aBHCSINAs OT KIMEHTCKUX MPHIOKEHUH TpaHUIa (KIOPOTOBOE 3HAYCHHEY),
XapakTepusyrollee odepeab Kak MeJIeHHY0 Win ObicTpyto. Eciu Tekymuii pazmep odepean
TaONMUI[ MPEBBIMIACT ATy TPAHUIIBI, TO KIMEHTCKHE MPUIIOKEHHUS pPabOTalOT JIOCTATOUYHO
OBICTPO, U JalbHEHIIee pacuIMpeHue odepeny TaOnuil MPaKTHUYEeCKH HE TPUBEAET K
YCKOPEHHIO X PaOOTHI.

[Ipu pa3mepe ouepenu TaOIUI] MEHbBIIE «IOPOTOBOTO 3HAYECHUS» (MEAJICHHAs oO4epenb)
ckopocThb paboTel CYB/I onyTHMO CHHUYKAETCS.

Ouepenb cTonbuoB Tabnuy,

Ouepedv cmonboyos mabnuy npeaHa3HavdeHa sl xpaneHus B myie sapa CYB]] cuctemuoro
OTHCaHUs CTOJIOIIOB 00pabaThIBAEMbIX TAOJHII.
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Ouepenb CTONONOB sBIsSETCS Haubosee ITUHAMUYHOM, MO3TOMY €€ pa3Mep CYLIECTBEHHO
BJIMSET Ha CKOPOCTh 00paboTku naHHbx CYB/I.

Ecnu ouepens cTonOIoB CAUIIKOM Majia, TO epBbie 3ameienus B pabote CYB/] BO3HUKHYT
yxe npu TpaHcisauu SQL-3ampoca, MOCKOJIBKY TPaHCIATOP HPOBEPSET KOPPEKTHOCTH
WCIIONB30BaHUS KAXKIOTo cTonOIa Talmuikl B TpaHcaupyemoMm SQL-3ampoce myTtem
obpamtenust K CYB/] 3a MONMHBIM €ro OMHCaHHEeM.

Anpo CYB]] cHauana WineT omMcaHus CTOJOIIOB CPEIU TEX OMHCAHUH, KOTOPHIE HAXOIATCS
B TEKYyIIUA MOMEHT B ouepenu cTonOuoB. [Ipu 3ToM it moMcKa HaXOASAIIErocs B OYepeau
sieMeHTa OOBIYHO HYXHO IMPOCMOTPETh B CPEAHEM IOJIOBUHY O4Yepeau, a Uis TOTo,
YTOOBl YCTAHOBUTH OTCYTCTBHUE JJIEMEHTa, HEOOXOAWMO MPOCMOTPETh BCIO ouepens. Ecnu
JIECKPHUIITOP MCKOMOTO CTOJIOIA B odepeau He HaineH, sapo CYBJl umer onucanue »TOro
CTOJIOIA B CUCTEMHOU TaOJIMLIE OIMUCAHUS anI/I6yTOB SSSATTRI, riae HaXOASATCS ONMCAHUS
Bcex cTos0moB Beex Taomuil bJI. Ecnu tabnuma $SSATTRI He MHIAESKCHpOBaHA (10 UMEHU
cTonOI1a), TO TOUCK OCYUIECTBISETCS MPOCTHIM MEepeOOpOM BCEX HAXOIAIIMXCS B HEM
onucanuid. OUeBUIHO, ATO ATUTENBHBIN Mpoliecc, 0COOCHHO KOTJa CyMMapHOE KOIUYECTBO
cton61oB B b/l moBonbHO Benuko (cpennsisa b/l Bkatowaer 1o 1000 cTonOIoB).

Jleckpumnrop HaWAeHHOro B Tadimue SSSATTRI cronOra BKIKOYAETCS B ouepenn CTOJIOIIOB,
IPU 3TOM M3 OUYEPEAM CTOJIOIOB BBITECHACTCS KAKOW-TO 3JEMEHT (BITOJIHE BO3MOXKHO,
4TO B JOTOM ClIly4ae nmoHaz00uTes emie W 3anucath B bJ] mHbOpManuio o BBITECHIEMOM
CTOJI0IIe, €CaM OHA M3MEHWIach). Ha arame TpaHCIAMH ATOT JIUTENbHBIA (HO pa30BbIi!)
mporecc o0pabOTKH BBITTOJIHICTCS I KaKJIOTO M3 MCIOJb30BaHHBIX B SQL-3ampoce, HO
OTCYTCTBYIOIIUX B OUEPEIH, CTOJIOLIOB.

Ecmm  ©Op1 mpomecc oOpabotkum SQL-3ampoca 61 HempepbiBHBIM - (mmu CYB/]
GbyHKIMOHUpPOBaja Obl B OJHOIOIB30BATEIHCKOM PEXKHUME), TO HE BO3HUKAIO ObI CBSI3aHHBIX
C ouepenblo 3aMeieHns 00paboTKH, Tak Kak BCe HEOOXOIUMBIE CTOIOLBI YK€ HaXOIUINCh
Obl B OYepeau W HE BHITECHSUIMCH Obl U3 Hee 10 OKOHuYaHus o0paboTku 3ampoca. OnHaKo
B MHOTOIOJIb30BaTENLCKOM PEXHMe BO3HUKAET MOTPEOHOCTh B MapaslieIbHOM BHITIOJTHEHUH
Heckonmbkux SQL-3anpocos. Ilpu atom CYBJl perymsapHo mepekimtodaeTcss Ha 00pabOTKy
ouepeanoro SQL-3ampoca, yaensisi KaxaoMy M3 HHX KBaHT o0pabotku. Ecnu pasmep
odyepeau CTOJOLIOB HEIOCTaTOYeH, TO OMHMCaHUs CTONOLOB Tekymiero SQL-3ampoca moryt
BBITECHUTh M3 OYEPEIN OMUCaHUs CTONOLOB mpeapyayiiero SQL-3ampoca, U 3TOT mpoiece
OyleT MOBTOPATHCS ISl BCEX MapajuieNbHO BbIMOIHsAeMbIX SQL-3ampocoB. YUem MeHblle
KBaHT 00OpaloTKHu (Yallle MepeKIIoYeHHe MEXIy 3anpocamH), TeM CUJIbHEe 3aMeIseTcs
BBITIOJTHEHHE 3aIIPOCOB.

Pexomenayercs pasmep odepean CToiOIIOB 3aaBaTh Kak MOXXHO Oosnblie. B uaeane ouepens
CTOJIOLIOB JIOJKHA BMEILATh OIHMCAaHUEe BCeX cTOIO0I0B Beex Tabmuil B/I.

Ouepeab pannos

[Ipu pabore c Ttabmumeit B/ sapo CYBJl AOMKHO OTKpBITH (ailinbpl 3TOH TaOTHITBL.
JleckpunTop OTKpBITOTO (paiisia moMeniaeTcs B ouepeds ¢haiinos, BHITECHSS IIPHU 3TOM, B CIIyyae
HE0OXOJMMOCTH, IECKPHUIITOP pyroro (daiiya ¢ mpeaBapuTEIbHON CHHXPOHU3AIUEN CTPaHHUII
(aiina B onepaTUBHON NaMATH U Ha JHCKE.

Kaxnas tabmuma b/ 3To MuaumyM aBa daiina: dhaiia 1TaHHbIX U Gaiil HHIEKCOB.

JlaHHBIC/MHIEKCHI MOTYT pa3MeaThCcsl B HECKOJIBKUX (haiinax (10 63). Takum 0O6pa3om, yucio
(aiinoB Tabmubl MOKeT ObITh 10 63*2. [lpu pabote ¢ Tabmuiel ee (ailyibl OTKPHIBAIOTCS
TOJIBKO MpU HeoOxoauMocTu. UToOwl HauaTk paboty ¢ Tabmuneid, CYBJl oTkpbIBaeT nepBbIii
(aiin maHHBIX ¥ TIepBhIi (aitn naaekcoB. Yare Bcero monb3oBarenu b/ pasmemarot Tabmuiry
B JIByX (aiinax (onuH Qaiin TaHHBIX U OJWH WHJIEKCHBIN (haiin). PasHecenne tabmuipl 6osee
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4yeM B JiBa (aiina HeoOXxonuMo B peakux ciayyasx. Huke npusenen ananu3s 3¢p(eKTUBHOCTH
padotel CYB/I B 3aBUCHMOCTH OT pa3zmepa ouepeau (aiios.

KenarenbHo, uTOOBI IpHu paboTe ¢ Tabmuueil onucaHus Bcex e€ (ailloB HAXOIUIUCH B
ouepenu daitnos. Takum oOpa3oMm, pazmep ouepean (HailyioB A0KEH ObITh, KAK MUHUMYM,
B 2 pa3a OoJblle pa3Mepa ouepeau Tadnui, 4To0bl BMECTUTh OMUCAHUS OJHOTO WHAEKCHOTO
¢aiina u ogHOTO (haitna JTaHHBIX KaKI0W TaOIUIIBL.

Ecnu HexkoTopble TaOMUIBI pa3MelleHbl Oojiee 4eM B JBYX (aiiaX, TO JOMOJHUTEIHHOE
yBeNM4YeHUEe ouepenu (aioB He MNPUBOAUT K OUIYTUMOMY pocTy 3(pdexkruBHOCTH
KJIMEHTCKOTO MPHIOKEHHUs. []el10 B TOM, YTO TOJBKO MEPBBIN UHACKCHBIN (ailsl HCIIoIb3yeTcst
Ha TPOTSHKEHUM Bceil o0pabotrku SQL-3ampoca, Bce ocranbHble HMHICKCHBIE (halibl
UCTIONIB3YIOTCSl JIUIIG JJisi OBICTPOrO TMOWCKA 3amuceld MO WHAEKCUPOBAaHHOMY aTpHOyTY.
Komanna «BbeIIaTh CIEIyIONIYIO 3alUCh» YK€ HE 3aTParuBaeT OCTaIbHbIE HHACKCHBIC (hailibl.
[Tpu o6pabdotke SQL-3ampoca 3amucu mpocMaTpuBaroTcs mopuusiMu. [lopsiiok mpocmoTpa
MOYTH COBIAAAET C MOPSAKOM MOCTYIICHUS 3aITUCEH.

CVYB]] ynakoBbeIBaeT JaHHbBIE, U Jo0aBisieMasl yIIaKOBaHHAs 3aIMCh TIOMEINIAeTCs Ha MEpBOe
CBOOOJTHOE MECTO, JOCTATOYHOE JUIsl €€ pa3MEelIeHUs. JTU CBOOOIHBIC MecCTa («IBIPKKY)
00pa3yroTCsl MPAKTUYECKU CIIy4aifHO, OJIHAKO 3aMEUYCHO, YTO YeM OJIMKE TPOLEHT CXKATHSI
Kk 3HaueHuto 100 %, TemM MeHee Ciay4yailHBIM CTAHOBUTCS INPOLIECC MOSBICHUS <«JIBIPOK».
Ecmu CYB]] cuntaer undopmanuto Hecxumaemoid (mporent cxarust 100 %), To mopsimox
pacnonokeHus: 3anmcedl B (aitie OymeT MoYTH COBMANATh C MOPSIAKOM HX IOCTYILICHUS
Ha 00pabotky. Takum 00pazom, eciiu odepeHas 3auch BRIOOPKU JAHHBIX W3BIIEKACTCS U3
Kakoro-au0o ¢aiiia TaHHBIX, TO CIICIYIOIINE 3alMCH, BEPOsITHEE BCETO, OYIyT B TOM e (aiine.
CwMmeHa ¢aitioB B ouepenu (aiiiioB OyIeT mocienoBarenbHoi, uto caenaet padory CYB/I B
MHOTOIIOJIB30BaTEILCKOM peKuMe 0osiee dIPPEeKTUBHOM.

Ecmu npouent cxarus 630k k 100%, To yBenmdeHue ouepeau (haiioB BIBOE MO CPABHEHUIO
C ouepenpl0 TaOJHIl MOYTH HE AACT MOBBIMECHHUS YPPEKTUBHOCTH. YeM MeHbIE MPOLEHT
CKaTusl, TeM 0oJIbIIe BeposiTHOCTE nepekiroueHuss CYB]] ¢ omHoro ¢aitia Ha npyroii. Broae
BO3MO)KHO, YTO MPHU MaJICHBKOM IPOIEHTE C)KaTusi OyleT HEZOCTaToYyHO odepenu (hailioB
BIBOE OOJbILIEH, YeEM ouepeb TaOIUL (MOTYT Ha4yaThCsl OLyTUMBbIE 3aMe uIeHns ). OHaKo 3TO
MIPOMCXOIUT TOJIBKO B TOM CITydae, KOTJIa TAOIHUIIBI COCTOST OoJiee YeM U3 ABYX (ailsioB.

XapakrepucTukm hmsanyeckom cTpyktypbl b

dusznueckas CTPYKTypa KakIoW TaOIMIbI MMEET CIEAYIOLIUMe XapaKTepPUCTUKH, KOTOpbIE
BIUsOT Ha A exTuBHOCTh padoTel CYB/:

* YHCJIO U pa3Mepsl (HaiIOB TaOIHUIIbI;

* MOIIHOCTh MHOXECTBA CUCTEMHBIX HOMepoB (MAXROWID);

* YIaKOBKa MOJIb30BaTEIbCKHUX JIaHHBIX;

* WHAEKCHI TAOJIHIIEL.

Xapaktepuctukm hannoB Tabnuubl

Jnst Toro yTOOBI pa3ouTh TAOIUITY Ha (haiiibl (a 3aTeM (Daiiibl pa3MECTUTh Ha Pa3HBIX BHEITHUX
YCTPOMCTBAX C IEIBIO OBBICUTHh CKOPOCTh padoTel CY B/l mpu obpaimennn K JaHHBIM TaKOU
TabnuIpl), TpeOyeTcs: TIyOOKoe 3HaHWE OMEPAMOHHON Cpellbl, 0OCOOEHHOCTEH ee PaboThI
¢ (aitnmamu, mMO3TOMY B OOJIBIIMHCTBE CIIy4aeB JIOCTaTOYHO CO37aBaTh TAOJUIY U3 OIHOTO
(haiina JaHHBIX U OTHOTO MHIEKCHOTO (haiiyia. O HaKo B HEKOTOPHIX CiIydasx pa3oueHue daina
JAHHBIX WM UHAEKCHOTO (¢ailla Ha HECKOJbKO (DaijioB MOXKET MPHUBECTH K YBEIUUYECHUIO
s dextuBHOCTH paboTel CYB/I.
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Pemienne Bompoca o 1e1ecOO0pa3sHOCTH TaKoro pa3OuMEeHHsl ONMUPAETCS HAa MEXaHU3M
ucnonb3oBanus ¢aitnos Tabnuuel sapom CYBJI. IIpu 3arpys3ke 3TOT MEXaHHU3M CXEMaTUYHO
BBIIISAUT CIIEAYIOIINM 00pazoM (711 paiiaoB JaHHBIX):

1) Bce HOBbIE JaHHBIE ITOCTYIAIOT TOJILKO B MEPBBIi (hailil 10 TeX mop, moka OyayT UcUepIIaHbl
BO3MO)KHOCTH €T0 €CTECTBEHHOTO pacIIupeHus (ucuepraercs (aiioBoe MPOCTPAHCTBO
Ha JUCKE WM JIJIS JAJIBHEUIET0 pacIIUpeHUs MOTpeOyeTCs paciiupeHne ONTOBON KapTh
¢aiina);

2) tonbko nociue 3toro CYBJl HaunHaeT nomemars JaHHbIE B CleAyomuil ¢aiin (onsaTh xe,
JI0 TeX TIOp, TIOKa Oy/IyT NCUEpIIaHbl BOSMOKHOCTH €TI0 €CTECTBEHHOTO PACIIHPEHHS);

3) moce 3toro (eciu ecTh Bo3MoxkHOCTh) CYB/] pacmmput OUTOBYIO KapTy mepBoro ¢aiiia
¥ BO30OHOBUT 3aITUCh B MEPBBIH (aiii, pacmmpsis ero (mepexon Ha MyHKT 1 u T.1.).

W3 mpuBeneHHOW cXeMbl CIelyeT, 4To mojb3oBarenb b/l He MoxkeT mpsMo YNpaBisTh
pa3MmernieHueM cBoed MHpopManuu B Qailie JaHHBIX (a TOIBKO KOCBEHHO M JIOCTAaTOYHO
rpy0o). Hammpumep, B ciydae, koraa o0beM JaHHBIX IIAHUPYETCS] HACTOJIBKO OOJBIINM, YTO
JUTS KX pa3MeltieHus Tpedyercs (aiin ¢ AByMs CTpaHUIIaMU OUTOBOM KapThl, TO TAHHBIE MOKHO
pasMecTUTh M B JIByX (hailylax ¢ OIMHOW CTpaHHICH OUTOBOM KapThl B KaxjaoM. [Ipm sToMm
nepBasi 4acTh WH(GOPMAIUU, BHOCUMOW B TaONuIly, 00s13aTeNbHO MOMAaAeT B MEepBbIi (aiin,
BTOpas 4acThb BO BTOpoii daiin. Ecnu mpu sToMm aiin 3arpy3ku HHGOpMaIu OTCOPTHPOBAH O
KaKOMY-TO TIOJIIO, TO 3alMCH C MEHBIIIMMH 3HAYSHUSIMH STOTO OISl TIOMAaayT B MEPBBIN (aii,
a 3amucH ¢ OOIBIIMMHU 3HAUEHUSIMU BO BTOPOIA.

B atom cinyuae SQL-3ampockl, HCTONB3YIOMIHE 00¢ MOJIOBUHBI JAHHBIX (M3 00CHUX YacTeu
¢aiina), OynyT paborarh OBICTpEe, €CM pa3MecTUTh (haiiIbl JAaHHBIX HA Pa3HBIX JUCKOBBIX
HOCHTEJISX.

Ecnu xe orcoptupoBarh uMHGOpPMAIMIO B MOPAAKE YOBIBAHUS YaCTOThI HMCIOJIb30BAHUS
(IpeanosokuM, 4TO IMOIh30BaTeNIb 00JadaeT MOJTOOHOW CTAaTHCTHKOW), TO B TIEPBBIM (haii
nomajieT Hauboyiee 4acto UCHoib3dyeMas uHpopmaius. MHOTHe onepalroHHBIE CHCTEMBI
MO3BOJISIIOT CO37[aBaTh BHUPTyaJbHbIE TUCKKM B OINEPATUBHON MHaMsATH (MIU Ha IHCKaX C
Oosbliel CKOPOCThIO oCTyMa). IMEHHO Ha HUX PEKOMEHAYETCS PaCloNOKUTh (ailll ¢ 4acTo
UCIIONB3yeMOM MH(POpMAITHEH.

Heo0xonumocTh B HECKONIBKUX (paiiax JaHHBIX MOXKET BOSHUKHYTB €I11€ U ITPU MePENOTHEHUH
JIUCKOB (@HAJOTMYHO IPU OIPaHUYEHUSIX KBOTHI HCIIOJIb30BAHUS IUCKOBOTO TPOCTpaHCTBa). B
3TOM ciyyae rudkast MHorodaiinonas cuctema, npunarad B CYBJ] JIMHTEP, no3soaut 6onee
MIOJTHO MCIIOJIb30BATh NMEIOLIUECS PECYPCHI.

Pa6ora CYB/] c unnexkcHbIMU (ailiamu yrpasisieTcs nosib3oBareieM. OH yKa3bIBaeT, B KAKOM
U3 MHACKCHBIX (hailIoB pacHojOKUTh TOT WiK MHOU mHAekc. Ilpu stom Bech unnmekc (B*-
JiepeBo) OyzeT pacrnosarathCsi B yKa3aHHOM MHICKCHOM (aiiie.

[lenecooOpa3HOCTh MOCTPOEHUSI WHIEKCOB B HECKOJIBKHMX OTIEIBHBIX (haiijlax OMATh JKe
3aKJIIOYAETCSl B TOM, YTOOBI PACIONOKHUTH YacTO HCIOIb3yeMble HHACKCHI Ha OBICTPBIX
HocuTensax. Jlaxke mpocTtoe pazHECEeHHWE WHIEKCOB MO pa3HbIM (aillaM Ha He3aBUCHUMBIE
(1)I/ISI/I‘IGCKI/IG HOCHUTCJIM JaHHBIX MOXET AaTh BBIMI'PBIIL.

CYB/] JIMHTEP B ompeneneHHbIX Mpeaesiax MOXKET paciiupsTh (aiiabl TaOmuIel, 4TO
JIeNaeTcsl TOJBKO IO HEOOXOAMMOCTH, T.6. B Cilydae, €CIU JUId 3alUCH KaKoW-JINOO
uHpopmaiuu B (haitine 6osblIe HET MecTa.

Takum oOpa3om, eciau 3apaHee HeNlb3s yKa3aThb pasMep (ailyioB, JOCTATOYHBIA ISt
pa3MenieHust JaHHbIX, TO MOYKHO OCTAHOBUTHCS HAa MUHUMaJIbHBIX pasmepax. CYB/] ysenuuur
(dhalapl IMEHHO JI0 TaKHX IMPEACNIOB, YTOOBI MOMECTUTh Ty/la HEOOXOAMMYIO WH(OPMAIIHIO.
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OnHako He ClIeAyeT CIMIIKOM YacTO IMOJb30BATHCS «PACIIMPAEMOCTBIO» (ailyioB, T.K. ITOT
pexuM paboThl ¢ (aitiiamu HaumeHee Y3PPEKTUBEH.

CYB/J JIMHTEP wmakcuManbHO HCHOJB3YeT BO3MOKHOCTU (haitmoBoii cuctembsr OC.
QaiinoBast cucreMa MpU pacliupeHur ¢aina OOBIYHO NPUCOENUHSAET K HEMY IMEPBYIO
cBOOOJIHYIO 00acTh HY)KHOTO pa3Mepa, MO3TOMY HCIIOJIb30BaHUE pacIiupsieMblx (ailioB
npuBeAeT K ¢parMeHTAlMKM ANCKAa U K 3aMEIJICHUIO HEKOTOPHIX omepamnuil. Mcmomb3ys
paciupsiemble (aiiibl, MO)KHO MUHHUMH3UPOBATh pasMep (ailyioB (HECKOJIBKO MPOUTPAB B
3¢ (GEeKTUBHOCTH).

MHOXeCcTBO CUCTEMHbIX HOMepoB

[Tpu co3manuu TaOIUITBI MTOTH30BATENH (SIBHO WM HEABHO) 3amaeT napamerp MAXROWID,
OTIPENETAIONINI MaKCUMAIbHBI CHCTEMHBI HOMEpP 3allMCH TaONWIbI W BIUSIONUN Ha
spdextuBHocTh padorsl CYBJ JIMHTEP. B kaxaplii MOMEHT BpEeMEHH MHOXECTBO
cucteMHbIX HoMepoB 3amucerd (ROWID) mo00oii TabmuIsl pa3nenaeHo Ha TP MOJAMHOKECTBA!

1) mogmuokectBO ROWID, 3aHTHIX TI0]] HOMEpa 3aIncei;
2) nonMHOxkecTBO ROWID ynaneHHBIX 3amucei;

3) IOAMHOXECTBO eIl HEeUCIOIb30BaHHBIX (cBOOOAHBIX) ROWID.
Ctpaterus UCIOIB30BAHUS 3TUX MOJMHOKECTB CIIeTyIOIIAs:

 npu ynanenuu 3anucu ee ROWID nepexoaut B MOAMHOXKECTBO yJaJI€HHBIX HOMEPOB;

* mpu no0aBJICHUM 3alKCH € MpUCBaUBaeTCs MEpBbIN Heucnonb3zoBaHHbH ROWID, ecnu
MOJIMHOKECTBO HeHcnoiab30BaHHBIX ROWID He mycTo, B IPOTMBHOM cCily4ae IEpBbIA
ROWID u3 nogmMHOXkecTBa yIaleHHBIX 3aMUCEH.

[Tpu co3zmanuu Tabnuiel Bce ROWID sBAsitoTCS HEMCTIOIB30BaHHBIMHU.

HoBoii 3amucu mpucBanBaeTcsi MEepBbIi (HaMMEHBIIHI) Heucnonb3oBanHbi ROWID. 3to
OyZeT MpOUCXOIUTh IO MOJHOI0 MCUEPHaHUsl MOAMHOXKECTBAa Heucnoyib3oBaHHBIX ROWID,
nociue yero Homep s 3anucu CYB/] Oynet uckars cpenu ROWID ynaneHHsIx 3anuceid, 4To
JieNlaeT mpouenypy A006aBneHus MeHee 3PPEeKTUBHOM.

Takum o00OpaszoMm, MONB30BaTeNb MPU paboTe ¢ TAaOMHUIEH MOXET C KaKoro-TO MOMEHTa
OOHapyKUTh HEOONbIINE 3aMEIJICHUS MPHU 3arpy3Ke JaHHBIX, YTO OyleT O3HayaTh Hayajo
nepeucnonb3oBaduss ROWID ymanennsix 3ammceit. [lpu mepenomnennn Ttabmuisl (mocie
TOTr0, KaK MOAMHOKECTBAa HEUCNONb3yeMbIX U yaaneHHbIXx ROWID cranu nycteimMu), CYB]]
MPUCTYNAeT K paclIMPEHUI0 KOHBEpTepa (Ha OJIHY CTpaHUILY), T.€. K YBEJIUUEHHUIO TapaMeTpa
MAXROWID (Ha 1022 HOMEpA).

[Tpr Hanmuyuu GOJBIIOTO YMCIA YJAJICHHBIX 3alUCceil PEKOMEH]IyeTCsl BBIIOJIHATH CXKAaThue
Tabmuubl (¢ momomipio crneuuansHoro SQL-3ampoca). Ilpu cxarum tabmunsrt CYBJ]
MIPOU3BOUT Nepenymepannio 3anuceit 1 Bce ROWID ynaneHHbIx 3anuceit nepeBOIUT B KOHEI
IIOAMHOXeCTBa Heucnonb3oBaHHBIX ROWID. CrnenoBarenpHo, 4MCiI0O HOMEPOB (IapaMeTp
MAXROWID) BBITOAHEE 3aJaBaTh C HEKOTOPBIM «3alMacom», UYTOOBI MPHUXOAMIOCH PEexKe
3amycKaTh mpouenypy ckarus. OJHAKO ATOT 3amac He JOJDKEH ObITh CIIMIIKOM OOJIBIIMM,
uHade CYB/l npuaercs nucnonb3oBaTh JUIMHHBIE OUT-BEKTOPHI OTBETOB U ATO MOXKET CHU3UTh
obmryro s dexruBHOCTh paboThl CYB/I.

B »TO# cBI3M MOXHO 1aTh CJIENYIOIIYIO PEKOMEHIAUIO: YUCIIO MAXROWID HOIKHO OBITH
B TIOJNTOpa-ZBa pasza OoJbIlle TUIAHUPYEMOTO CPEIHEro 4Kclia 3amucei, OJHOBPEMEHHO
HaXOISIINXCS B TaOJIHIIE.
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YnakoBKa nosib30BaTeNIbCKUX AaHHbIX

CYB/[ JIMHTEP xpanut 3anucu Tabmuil B (aiiyiax JaHHBIX TAOIHI] B YITAaKOBAHHOM BHJIE,
T.6. BCE TPABOCTOPOHHHE KOHIIEBBIC MPOOEITHI CUMBOJIBHBIX JaHHBIX W JIBOMYHBIC HYIIH
0afTOBBIX JIQHHBIX yCEKAIOTCHL. [Tpu moncke cCBOOOTHBIX CTPaHHIL (haiina JaHHBIX B npomuecce
nobasiaeHust HoBoi 3armcu CYBJ] TIPOBEPSICT HAIINYHC B Hel cBOOOIHOTO MeCTa He I BCEN
JIEKJIApUPOBAHHOMN 3aIKCH, a JIs €€ YITaKOBaHHON BEPCHH.

Omnpenenste, 4To cTpaHuna (aitna JaHHBIX cBOOOIHA JUIs 100aBIEeHUS B HEeE HOBOM 3amucy,
MOXHO TIO JIByM KPUTEPHUSIM: KOJIMUECTBY CBOOOIHBIX 0aifToB B Hel (Hampumep, 459) unu no
NPOIIEHTY cBOOOIHOTO MecTa B Heil (Hanpumep, 20%). CYB/] JIMHTEP ucnone3yer BTopoit
kputepuil. Eciiu cBOOOJHOrO MecTa Ha CTpaHUIE MEHBIIE, YeM YKa3aHHBIM BIIaJENbIIeM
co3J1aBaeMOM TaOIUIBI pa3Mep YNaKOBaHHBIX 3amucel 3Toi Tabmuis! (mapamerp PCTFILL
B SQL-onepatope co3nanusi TabNIMILIbL, T.6. MEHBIIE, YEM Ha OIHY YTaKOBaHHYIO 3aHI/ICL) TO
CVYB/] nomeuaet cTpaHUIly KaK 3aHATYIO U 3alpeliaeT J00aBIeHne B He€ HOBBIX 3amucei 10
TeX IOp, IOKa CBOOOJHOrO MECTa Ha CTPAaHUIIE HE CTAHEeT OOJbIle, YeM 33J]aHO TapaMeTpOM
PCTFREE (3HaueHHe MapaMeTpa 3aJaeTcs BiaJenblieM co3gaBaeMoil Tabmuisl B SQL-
orepaTope Co3laHus TAOMUIBI M YKa3bIBACT, NPU KAaKOM IIPOLIEHTE HEUCIOIb3YeMOIo B
CTpaHMIIE MeCTa OHa cyuTaercsi cBOOOAHON). 3HayeHue napamerpa PCTFREE 3aBUCHT OT
CpPEIHEH JUIMHBI YIIAKOBAHHOW 3aIIUCH.

ITpumep Beruncnenus napamerpoB PCTFILL n PCTFREE cMm. B nokymenTe «PexoMeHnanuu
no HacTporike CYBJl JINMHTEP».

Kaw SQL-TpaHcnaTopa

KsmmpoBanue — 310 cnoco0 MOBBIMIEHUS CKOPOCTH OOpaOOTKH JaHHBIX, XPAHALIMXCS Ha
BHEIIHUX HOCHUTEJISX.

Ko SQL-Ttpancnaropa coctout u3 Habopa 3anuceit B oneparuBHou namsatu. Kaxxaas 3anuce
K3IIIA SIBJIIETCS KOMMEN COOTBETCTBYIOLIETO dJIeMeHTa TaHHbIX B b/[. Bee 3anucu kama umeror
UIEeHTU(HUKATOP, YCTAHABIMBAIOUIUN COOTBETCTBUE MEXKIY DJIEMEHTAMH JAHHBIX B KAIIIE€ U UX
konsimu B BJI.

Ecnu HyXHBIC TaHHBIC HE HAWIEHBI B KAIIIE, TO OHU M3BJIeKatOTCS 13 bJl B K311I, U CTAaHOBATCS
JIOCTYITHBIM JUTSl TIOCJICTYIOIITUX OOpaIIeHUH K HAM.

[TamsTh K311a OrpaHuYeHa B 00bEME, MO3TOMY MpHU J00AaBICHUM B HETO HOBBIX JAaHHBIX B
Cllyyae OTCYTCTBHUS B K3II€ CBOOOJHOIO MECTa 3alMCH, K KOTOPbIM ObUIO MaJlo 0OpalieHuH,
BBITECHSIOTCS U3 K3IIIa U 3aMEHSIOTCS 100aBIIsIeMbIMH 3aITUCSIMH.

B ciry4dac MOI[I/I(i)I/IKaIII/II/I OJICMCHTOB JAaHHBIX B KOII€ CHHXPOHHO BBIMTOJITHACTCA UX 0OHOBIIEHUE
1 B b/, BO3MOXXHO, C HEKOTOPOM 3a€PKKOM.

SQL-TpaHCnaTOp BHIMONHIET KIMIMPOBaHHE HH(DOpMAIUU:

* 0 MONB30BaTeNAX (Braaenbiiax 00bexToB) b/I;

* 0 cronbuax SQL-3ampocos;

* 0 XpaHuMbIX npouenypax SQL-3anpocos;

* 0 MapaMmeTpax XpaHuMbIX mporeayp SQL-3ampocos;
¢ O KOJOBBIX CTpaHHUIAX,

* 0 tabmumax SQL-3ampocos.
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B

Pasmeps! kammeit SQL-TpancnsTopa 3agaiorcs (pu HEOOXOOUMOCTH) npu co3nanuu bl u
MOTYT OBbITh U3MEHEHBI B MIpoliecce e€ 3KCIuTyatanuu. Eciau pa3smepsl KiIeil He 3a/1aHbl,
UCIIOJIB3YIOTCS 3HAYECHUS 110 YMOJIYaHUIO.

IIpumeyanue

Onucannsie Beitie ouepenu sapa CYB/] (ouepenu ¢aiinos, TabIuIl, CTOIOIOB U Ap.), IO CYTH,
TaKKe SBJSIFOTCS KAIIUPYEMBbIMH TJaHHBIMU. BeZieHre IByX, 9aCTUYHO AYOIUPYIOINX APYT JpyTa
K311IeH, BBI3BAHO TeM, 4To SQL-Tpancnarop Mmoxet 3amyckarbes B OC Kak OTACNbHBIN Mpolece.
B sTOM ciydae BegeHne cCOOCTBEHHOTO K3IIIa YCKOPSET TpaHCIAuo SQL-3anpocoB U CHIXKAeT
Harpy3ky Ha sjpo CYB/I.
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CoBMeCTMMOCTbL NPOAYKTOB

Bepcus CYBJl JIMHTEP CTAHIAPT ne moxer paborats ¢ bJI, co3nannoit Bepcueit CYB/]
JIMHTEP BACTUOH, ecnu 651710 BBITOJIHEHO OJTHO M3 MEPEUNCICHHBIX JEHCTBUINA:

* BKJIIOYCH ayauT,

* CO3/aH YpOBEHb MaHJATHOIO JOCTyINa (CyIIeCTBYeT 3aluChb B CHUCTEMHOM Taliuie
$SSLEVEL);

* co3daHa TpyINa MaHJATHOTO JOCTyma (CyIIEeCTBYeT 3amuch B CHUCTEMHOM TalmuIe
$$SGROUP).

Ecnu Hu 0HO M3 3TUX JEUCTBUN HE BBIOIHAIOCK, TO ¢ B/, coznannoi Bepcueit IMHTEP
BACTHUOH, Bepcus IMHTEP CTAHIAPT 6ynet paboTarh KOPpPEKTHO.

Bepcus JIMHTEP CTAHAAPT nonnepsxxusaet Bce onepauuu Bepcun JIMHTEP BACTHUOH,
3a UCKJIIOYEHUEM:

* HEJb34 MMOAABATh JIFOObIE KOMAH b AyANTa;
* HeJb3s CO3/1aBaTh YPOBHU MaHJIaTHOTO JTOCTYTIA,

¢ HCJb34 CO3AaBaTh I'PYIIIbBI MAHAATHOI'O JOCTYyIIA.

Bepcus JIMHTEP BACTHUOH mnonnepxxuBaer BbinoiaHeHue Bcex omnepanuit JIMHTEP
CTAHIAPT, 6e3 uckitodeHui.

bazy nanupix CYB/] JIMHTEP moxHO nepenocuts Ha apyryto OC u mnardopmy, eciau y
Hee Takoi ke nmopsaok OaiitoB. He nonyctum nepenoc b/ mexay ninargopmamu ¢ pa3HbIM
MOPSAIKOM 0alTOB - IpsIMbIM nopsiikoM OaiiToB (little-endian) u oOpaTHbIM NOPsAKOM OalTOB
(big-endian).
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