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Cuctemsbl 0a3 nanabix (Yacth 2): yuebHO-MeToanueckoe nocodue / H. B. boro-

cnoBckas, A. B. bpxesosckuit. — CIIb: 'VAIT 2024. — 35 c.

Bo BTOpO# YacTn y4eOHO-METOIUIECKOTO TIOCOOUS pacCMOTPEHBI BOIIPOCHI TT0-
BBITIICHUS POM3BOAUTEIIFHOCTH 3aIIPOCOB 3a CUET MHJEKCAINK JaHHBIX B b/[, ananu3a
UCIIOJIb30BAHUSI MHJIEKCOB B IJIAHAX BBITIOJIHEHUS 3allPOCOB, a TAKXKE UCIIOIb30BAHUS
ykaszanuii 3arpocoB (hints). [IpuBeneHbl OCHOBHBIC CBEICHUS )T OpraHU3aI[uH TPaH-
3akiuit B b1, onucansl mpo6sieMbl, BOSHUKAIOIIUE ITPH MHOTOIOJIH30BATEIBCKOM J10-
CTyTE K JJaHHBIM U MEXaHW3MbI HX YCTPAHCHHS HAa OCHOBE NMIPUMEHEHUS OJIOKHUPOBOK.
OrnrcaHbl YPOBHU M3O0JISIINH TPAH3AKITANA, KOTOPHIE MOTYT BRIOUPATHLCS TSI BBITTOTHE-
HUSl 3alPOCOB B 3aBHCHUMOCTHU OT TpeOOBaHUM, MPEIbSBISIEMbIX 3aJadyaMu, pelriae-
MbIMU UH(OPMAIITMOHHON CUCTEMOM.

Marepuanbl mocoOusi HEOOXOIUMBI NIl U3YYEHHUS JUCHMIUIMHBI «MeToapl U
CpelcTBa MPOSKTUPOBAHUS UHPOPMAITMOHHBIX CUCTEM U TEXHOJIOTHID» BO BTOPOM Ce-
MECTpe, a TAK)Ke MPU KYPCOBOM MTPOCKTUPOBAHUH TI0 JAHHOW TUCIIUTIINHE.

[Tpumepsl CHHTAKCUYECKUX KOHCTPYKITUH, MpeACTaBICHHbIC B TTOCOOUH, pealu-
30BaHbl Ha quanekTe Transact-SQL mis Microsoft SQL Server 2012..2022, onn moryT
MMETh HE3HAYUTEIbHBIC OTIUYHS OT IPYTUX JUAICKTOB SI3bIKA U JJIA APYTHX BEPCHMA
Microsoft SQL Server.

YuebHo-MeToaAndecKoe Mocooue mpeaHa3HaueHo JIJIsl CTYJECHTOB, 00YUYarOIIXCs

no Hanpasyienuto 09.03.02 — NUndopmarimoHHbie CUCTEMBI M TEXHOJIOTHH.



9. MHAEKCALMA JTAHHBIX
9.1 IlpuHHUNBI HHAEKCAIMU JAHHBIX

B coBpeMennbix B/l konnuecTBo 3amnuceil B TaOJINULAX MOKET HCUUCTATHCS MUJI-
nuoHamu (Haripumep, bJ1, cBsa3annbie ¢ Hacenenuem, bJ/I, ucnonap3yemMblie B ciyx0ax
TEXNOAJEPKKU U KOHTAKT-UEHTPAX KPYIHBIX KOPIOpALHil), KaK CIeICTBUE, CIOKHbIE
3anpockl B Takux bJl MOTYyT BBIIOMHATHCS HenmpuemiieMo 10yro. OJHUM U3 CIOCOO0B
penieHus 3ToM MpoOIeMbl ABJISIETCS UHIEKCAIUS JaHHBIX.

B ocHOBe MPUHIIMIIOB MHIEKCALMH JIEKUT TOT (PAKT, UTO B OTCOPTHUPOBAHHBIX
MacCUBaxX JIaHHBIX BO3MOXXEH JIBOMYHBINA MOMCK, KOTOPBIA paboOTaeT CyLIECTBEHHO
owIicTpee, yeM auHenHbId. [Ipeanonoxum, yto B Tabnuie Cmydenm 1024 3anucu, To-
I/1a JINHEWHBIN MOUCK 33JaHHOTO CTYJEHTa MOTpeOyeT B CPEAHEM BBINOJHEHUS 512
oreparuii cpaBHeHUsI (CI0XKHOCTB JrHEeHHOTo noucka N/2). Ecnu nanHbie oTcopTupo-
BaHbI, BO3MOKEH JIBOMYHBII MOUCK: OEpETCs CPEAHMI 3JIEMEHT, CPABHUBAETCA C KITIO-
YOM ITOMCKA, €CJIM KJIF0Y MEHBIIE — MPOLEAYpa IOKCKA ITPOIOJIKAETCS B BEPXHEH I10-
JIOBUHE MacCUBa, NHA4Y€ — B HIDKHEN. B ciyyae JBOMYHOrO MOMCKA I HAXOXKICHUS
3aMKiCH O 33JIaHHOM CTYJEHTE M0 YHUKaJbHOMY K04y notpedyercs Bcero 10 (mpu
N=1024) oneparuii cpaBHeHUs (CI0XKHOCTH ABOMYHOTO morcka l0ga(N)).

Ha npaktuxe B CYB/], yale Bcero, peau3yroT UHIECKCHI B hopme cOamaHCupo-
BaHHBIX JepeBbeB (B-Tree), a ocHoBHOM 3 (EKT TOCTUTAETCA 32 CUET MUHUMU3AIMU
Yyucia CTPaHUll, CYUTHIBAEMbIX U3 BHEUIHEH MaMSITH:

(i) CYB/I xpaHAaT naHHble TaOJIUI] B BUJC IIETIOYEK CTPAHUI], TUIIOBBIC pa3MephbI
KoTopbix cooTBeTCTBYIOT 2K, 4K, 8K unu 16K, pazmep cTpaHuiibl MOKET yCTaHABIIH-
BaThCsA Kak CBOMCTBO cepBepa, B MS SQL pasmep crpanuiisl puxcupoBanubiii — 8K

[https://learn.microsoft.com/ru-ru/sgl/relational-databases/pages-and-extents-

architecture-quide?view=sql-server-verl6];

(i1) pasmep BJI, kak mpaBuiio, HE TIO3BOJISIET PA3MECTHTh €€ B TIOJTHOM 00bEeME B

ONEPAaTUBHOM MAMSATH, U1 XpaHeHus b/] ucnonb3yercss BHEIHSAS TaMSTh;


https://learn.microsoft.com/ru-ru/sql/relational-databases/pages-and-extents-architecture-guide?view=sql-server-ver16
https://learn.microsoft.com/ru-ru/sql/relational-databases/pages-and-extents-architecture-guide?view=sql-server-ver16

(ill) oOMeH ¢ BHemmHel maMsaThiO (4arne Bcero B/l pacmonaraeTcst Ha »KECTKOM
TIMCKE) SBIIIETCS TOpa3ao Oosiee MEJIEHHOW omepaliieii, 4yeM uTeHue/3aluch ornepa-
TUBHOM;

CJIEIOBATEIILHO, YeM MEHBIIIE CTPAHUI] OYJICT CUUTHIBATHCS M3 BHEUTHEH MaMAITH
B OTICPATUBHYIO B X0JIC¢ BBITIOJHEHHS 3a1Ipoca, TeM OBICTpee OH OYJIET BBIITOJIHEH.

Pemenne 00 HCMONB30BaHWKM WHACKCOB NMPHHUMAET ONTHMH3aTOp 3aIlpOCOB
CYB/, Takum oOpazom:

(i) 3amaya pa3paboTunka b/l — mpeIoKUTh CUCTEMY HHIECKCOB HCXOJIS U3 T10-
TEHITMAIBHOTO MHOXKECTBA 3aIIPOCOB, KOTOPHIE K HEW Oy Ty T BBHITIOTHATHCS;

(i) 3amava onTUMHU3aTOpPa — MOCTPOUTH KaK MOXKHO OOJIBIIIE BO3MOXKHBIX TITAHOB
BBITIOJTHEHHMSI 3aIIPOCOB U BBIOpATh IJIaH ¢ MUHUMAJIbHOW CTOMMOCTBIO BBIIIOJTHCHHS.

CoznaHue HHIEKCA B IPOCTEHUINEM CiTydae 00ecIednBaeT OneparTop:

create index <ums nHIEKCA>
oNn <ums Tabauupl> ( <ums croidbma 1> [, <ums ctonbma 2>1[, ... ]])

Hampumep, ecnu B Tabnune Cmyodenm Mcnolib3yeTcs MOUCK 1o cronbuy @HO,

YCKOPHUTD €TI0 TIOMOKET UHJICKC:

create index Ctynentr ®UO
on Crygent (OPHO)

go

9.2 PexomeHaanuu nMo BbIOOPY MHIEKCOB

NHpekcsl yCKOPSIOT BBIOOPKY TAHHBIX, HO IIPUBOIAT K PACXOAY TOTIOTHUTEIHHOM
naMsaTé (MHIEKC TyONUpyeT 4acTh JJAHHBIX OCHOBHOW TaOJIMIIBI) U JOTIOJIHUTEIIHHBIM
3aTparaM BpEMEHHU MPU MOU(DUKAIIMU JaHHBIX (BCTaBKa/yaaieHue/MoauduKanus 3a-
nvcer Tadaui] TpedyeT MOAU(PUKAIINKA U COPTUPOBKH MHIEKCA). BHIOOp cucTeMbl UH-
JeKcalni B 0a3e JaHHBIX SBJISETCS HETPUBHAIBHOHN 3a/adeil, BMECTE C TEM MOXKHO
JaTh psii PEKOMEHJALIHM.

HNupexcsl cienyer co3aaBath:

(i) s mosieit, Mo KOTOPBIM MTPOUCXOAUT OTOOP JAaHHBIX (YKa3aHHBIX B pasjelie

where 3amnpocos);



(i) a1 moJte#, MCIOIB3YEMBIX IPU COPTHPOBKE BBIOMPAEMBIX 3aIpocaMu Habo-
POB JaHHBIX (YKa3aHHBIX B paszzeine order by 3anpocos);

(iil) a1 moJieit, Mo KOTOPBIM IMPOMCXOIUT OTOOP TNANa30HOB (YKa3aHHBIX B KOH-
cTpykimu between ... and uiu SKBHBAJICHTHBIX JJOTMYECKUX BBIPAKCHUAX, 33 JaHHBIX
B paszeiie wWhere 3anpocoB);

(iv) m1s moseit, o KOTOPBIM OCYIIECTBIISICTCS COSIMHECHNE Ta0HII (YKa3aHHBIX B
KOHCTPYKIIMH JOIN ... ON WX SKBUBAJCHTHBIX JOTHUYECKUX BBIPAKCHHSX, 3aJaHHBIX B
paszneire where 3anpocos).

WNHnekcbl He clielyeT co3/1aBaTh:

(i) s mosei, Mo KOTOPBIM HE MPOUCXOAMT 0TOOpa 3alUcei U COPTUPOBKU (HE
HCIIOJIb3YEMBIX B paszeiiec Where u apyrux mepedrclieHHBIX BBIIIE pa3jeliaX 3amlpo-
COB);

(i) s mosteH, coaepKauUX Majio Pa3IMYHBIX 3HAYCHUH: TOJI, TPYIIa KPOBH U
Ip., 4eM OOJIbIIIe Pa3INYHbIX 3HAYCHUM COJIEPKUT CTOJIOEI Ta0IuIlbl, TeM Ooliee 3¢-
dexkTuBHO OyAeT paboTaTh CO3JAaHHBIN 1O HEMY MHJIEKC (B MAacCUBAaX, COJIEPIKAIIUX
MHOT'0 MOBTOPSIIONIUXCS 3HAYCHUN JTBOMYHBIN MOUCK IETPAIUPYET J10 JIUHEHHOTO0);

(iii) st TabIIMIL, COMEPIKAIIINX MAJIO 3aITHUCEH.

OTtHocuTenbHO 1. (111) MOXKHO 3aMeTHTh cieayroriee. Yacto B B/ ucnosb3yrorcs
HEOOJIBIITNE CIIPABOYHBIE TaOIUIIBI, KOTOPBIE MOTYT 3aHUMAaTh BCETO OAHY CTPaHHILY
(2..16K) (B B/l yauBepcuteTa mpuMepoM Takoi TabJIUIIBI MOXKET ObITh Dakyibmemn,
Homep — 1 6Gaiit, Hazeanue — char(150) — 150 Oaiit, qyinna 3armucu — 151 Oait +
ciyxebHast undopmarus, 10 pakynbereros, pazmep Tabmuibl ~1510 Oaiit). Kak 66110
OTMEUYEHO BBIIIE, OCHOBHOM 3(PPEKT OT UCIIOIH30BAHUS UHACKCOB COCTOUT B MUHUMH-
3aIMK KOJUYECTBA CTPAHUIl, YNTAEMbIX W3 BHemHeH mamsatu. Eciau tabnuima ymernia-
€TCsl Ha OJTHOM WJIK HEOOJIBIIIOM KOJIMYECTBE CTPAHUII, CO3/IaHUe UHJIEKCA JIJIs Hee HHU-
KaK HE MOBJIMSET Ha CKOPOCTH BBITTOJTHCHHS 3aIIPOCOB.

Kpome nHekcoB Ha OCHOBE cOaTaHCHPOBAHHBIX JEPEBHEB, B MTOCIICTHUX BEPCUIX
MS SQL nosiBunack nojaepka Creruain3upoBaHHbIX HHACKCOB JIJIs Ta0JIHII, COIEp-

KaIUX Pa3peKeHHYI HHGOpPMaIUi0, W TaOIUIl, ONTUMU3UPOBAHHBIX IS TMaMSTH



[https://learn.microsoft.com/ru-ru/sgl/relational-databases/sql-server-index-design-

guide?view=sqgl-server-verl6].

Kak npaBuito, MHIACKCHI HEIb3s CO37aBaTh JIJIs CTOJI0IOB THIOB: Dit, text, image.
[Tonst Tma bit yacTo yrmakoBeIBarOTCS B OAUTHI — 8 OIS UAYIIUX OUTOBBIX MOJICH
B 3aITACH TaOJUITBI 3aMyT ofuH OaitT. [Toyis TumoB text, image u SKBHBaJICHTHBIC UM,
MpeHA3HAYCHHBIC ISl XpaHEHUS! TEKCTOBBIX W JABOWYHBIX JTAHHBIX OOJBIIOTO pa3-
Mepa, He XpaHsTCs Ha CTpaHUIAX JaHHBIX Ta0aull. OHU pacroiaraloTcs Ha OT/AENIbHbIX

CTpaHMIIAX MTaMATH, yKa3aTelId Ha KOTOPhIE cofiepkarcs B 3anmucsax tadmmi b/I.
9.3 Omneparopsl a3bika SQL 115 co3nanus U yaajaeHusi HHIAEKCOB

B 6onee o6mieM ciaydae CHHTAKCUC oriepaTopa JJisl CO3aHusl UHIEKCA BBITJISTUT
CIEAYIOIIUM 00pa3oMm:

create [ unique ] [ clustered | nonclustered ] index <umst naaexkca>

on <ums Tadauer> ( <ums ctoadma 1> [ asc|desc ][, ... ])
[ with fillfactor =n ]
go

[Momusiit cuntakcuc niast MS SQL u apyrux SQL-cepBepoB mo3BOIIAET yKa3aTh

3HAYMTEIBHO OOJIbIIE TTapaMeTpoB u cBokcTB [https://learn.microsoft.com/ru-ru/sgl/t-

sql/statements/create-index-transact-sql?view=sql-server-verl6], 3agecp paccmoTpum

TOJIbKO OCHOBHBIC U3 HUX.

WNHpexc MOXeT ObITh:

(i) YHUKaJIbHBIM WJIM HEYHUKAJIBHBIM (IMpEKTHBA UNIQUE). YHUKATBHBIA HHICKC
HE JIOIyCKaeT MyOJIMPOBAaHMS 3HAUCHUM, KaK CJIEJCTBHE, MOMBITKA JTO0ABUTh B Ta0-
JIMITY CTPOKH, COJICPIKaIIIe 3HAYCHHS y)Ke HMEIOIIIeecs B CTOJIONAaX HHIeKca OyIeT OT-
kiaoHeHa. [lo ymonmyanuio (qupekTrBa UNIQUE OIyIlneHa), CO3acTCsl HEYHUKATbHBIN
unaekc. Yacto CYB/I peanusyrot orpannuenue unique, 3agasaemoce B { alter | create
} table myTem co3manus YHUKaIbHOTO HEKJIAcTepHOro wHaekca. Co3gaHue yHUKAb-
HOTO WHJCKCA HE OyJIeT BBIITOJIHEHO, €CJIA CTOJIOIBI COJIEPKAT IMMOBTOPSIOIINECS 3HA-

YCHU.


https://learn.microsoft.com/ru-ru/sql/relational-databases/sql-server-index-design-guide?view=sql-server-ver16
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(il) Kimacrepusim ninn HekiacTepHbiM (nupektusbl clustered wmm nonclustered).
Coznmanue KIacTepHOro HHJEKCa MPUBOIUT K TOMY, YTO 3aIMCH TaOIHIIBI (U3HIECKU
YIOPSTIOYMBAIOTCS B COOTBETCTBUU C MTOPSIIKOM, OTIPEICIICHHBIM HHIeKcoM. Kak cien-
CTBUE, Y TaOIHIIBI MOXKET OBITh TOJBKO OJIMH KJIACTEPHBIN HHACKC. KommuecTBO HeKTa-
cTepHbIX UHJIEKCOB 3aBucUT OT CYB/I, TunoBsiM 3HaueHueM siBisiercst 249 (B nmocnen-
Hux Bepcusax MS SQL yeemmueno g0 999). HUacto CYB/] peanns3yroT orpaHudcHHe
primary key, zamaBaemoe B { alter | create } table myrem co3ganust yHUKaIbHOTO Kia-
CTEpPHOro MHAEKca. B nepeBe nHAeKca BBIIEISAIOT KOPHEBYIO CTpaHully — oot (B uH-
JICKCe MOXET OBbITh TOJIbKO OJIHA KOPHEBas CTPAHHUIIA), CTPAHHUIBI MPOMEKYTOUHBIX
ypoBHel — intermediate (MpoMeXyTOYHBIX YPOBHEH MOXKET OBITh HECKOJIBKO) M JIU-
cToBble cTpanullsl — leaf. B kimactepHOM MHJIEKCE JTUCTOBBIC CTPAHUIIBI COBITAIAIOT CO
CTpaHHIIaMH JaHHBIX TaOuIbl (data pages), B HEKIIaCTEpPHOM — COJIEpIKaT YKa3aTeu
Ha HUX. TakuM 00pa3oM B Cilydae KJIaCTEPHOTO MHJEKCA JaHHBIC TaOIUIIEI OKa3hIBa-
I0TCS BCTPOEHBI B MHJIEKC.

(iii) TIpocThiM (COCTOUT M3 OIHOTO CTOJIOIA) WJIM COCTaBHBIM (BKJIIOYACT He-
CKOJIBKO cTOOLOB Tabnuibl). CYBJ] MOTyT OrpaHUYMBaTh YHUCIO CTOJOIIOB MHIEKCA
U JIJTUHY 3aIMCH UHJIeKca (CyMMa JUIMH CTOJIOIOB, 00pa3yIOIINX HHACKC), B TTOCICTHUX
Bepcusix MS SQL sto 1o 32 cron6ios, 900 Gaiit myist kinactepubix v 1700 mist HeKIa-
CTEPHBIX WHACKCOB. 3allMCH B HMHJEKCE MOTYT YIHOPSIOYMUBATHCS IO BO3PACTAHUIO
(asc) mmm no yosiBanuto (desC), MopsI0K COPTUPOBKHU 3a1aeTCS OTACIBHO JIJIS KaK-
JIOT'0 CTOJIOIA TaOIUIIBI.

WM mHACKCA TOJDKHO OBITh YHHKAJIBHO B paMKax TaOJHUITHL.

3nadyenue N aus napametpa fillfactor samaer % 3amonHeHus crpaHuil HHACKCA
IpH ero co3aanuu. HemomHoe 3armoTHeHNe CTpaHuIl MMO3BOJIIET N30€kKaTh PH BCTaBKE
JaHHBIX OOJIBIIIOTO KOJWYECTBA CITy9YacB MEPEIOTHCHUS CTPAHUII, TPUBOIAIINX K MX
pacmieruieHno. Tak Kak pacIieluieHne CTPaHHUIlbl TOCTATOYHO 3aTpaTHas OTepaIvs,
JUTSL TaOJIHII, B KOTOPBIC TPOU3BOIUTCS MHTCHCHBHAS BCTABKA JJAHHBIX, PEKOMCH T CTCSI
CO3/1aBaTh MHEKCHI C HEMOJHBIM 3amosineHueM crpanuil. [Tapametp fillfactor mosxer

OTHOCHUTBLCH K IMUCTOBBIM CTpaHUIIaAM MHACKCA U CTpaHUIIaM ITPOMEKYTOUYHOI'O YPOBH:I,



WM TOJBKO JHUCTOBBIM cTpanuiaM, B MS SQL »t1o perymupyercs mapamerpom
pad_index ={on | off }.

CoznanHblii MHIEKC, KaK U Apyrue o0bekThl b/, cymiecTByer, moka He OyaeT
SBHO yJlaJIeH TUPEKTUBOU (COXpaHEeHa JJisi 00eCeueHNs] COBMECTUMOCTH C MPEIbIIY-

IIUMHU BEPCUSIMU):

drop index <ums TabIHMIBr>. <UMS HHACKCA™ [ , ... ]
go
VI JTUPEKTUBOM:
drop index <ums uHIEKCa> ON <UMS TaOIMLIBL> [ , ... ]
go
IIepectpouiky VHJIEKCa B LETAX yCTpaHEHUs (dbparmeHTau

[https://learn.microsoft.com/ru-ru/sql/relational-databases/indexes/reorganize-and-

rebuild-indexes?view=sql-server-verl6] ocyiecTBiaseT TUPEKTHBA:

alter index <ums uHIEKCa> ON <umst TadbauIBER> rebuild
go
Nudopmanuio o cymecTByOmUX HHAEKcax Tadausl Bo3Bpamaer CXII:
sp_helpindex <ums TaGnuier>
go
C y4eTOM HM3II05KEHHOTO MOYKHO YTOYHHTH PEKOMEH/IAIIMH 10 BEIOOPY MHIEKCOB,
KJIaCTEPHBIC MHACKCHI 11eJIeCO00Pa3HO CO3aBaTh /ISl CTOJIOIOB:
() ABASIONIMXCS IEPBUYHBIMH KITIOUAMU;
(i) MO KOTOPBHIM OCYIIECTBIIICTCS COPTUPOBKA;
(iii) IO KOTOPBIM OCYIIECTBIISICTCSA OTOOP JUAMA30HOB;
(iv) Mo KOTOPBIM OCYIIECTBISACTCS COCAMHCHHIE TAOJIHII;
(V) KOTOpbIC HEYACTO U3MEHSIOTCS.
JInst cTOJI010B, HE BKIIIOYEHHBIX B KJIACTEPHBIN MHICKC, CO3AI0TCS HEKIacTep-

HBIC, IIPU 3TOM CJICAYCT CTPCMUTLCS HYTO ObI:


https://learn.microsoft.com/ru-ru/sql/relational-databases/indexes/reorganize-and-rebuild-indexes?view=sql-server-ver16
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(i) MHAEKC «IMOKpPBIBAD 3allPpOC — COJEPIKal BCE HCIOJIb3yEeMbIe B 3aIllpoce
KJIFOUM TTOUCKa (CTONOIBI, UCIIONIb3yeMbIe B pasnerne Where u fip.) u Bce BEIOMpaeMble
3Ha4YeHUS (CTOJIOIBI, MCTIOIb3yeMbIe B pasjeie Select);

(i) ocyriecTBIsAIOCH IpePUKCHOE CKAHUPOBAaHKE UHAEKCa (00X0/I 110 JCPEBY).

JIJIst TOCTHKEHUST KOMIIPOMHUCCAa MEXKIY TeM, YTOOBI CTPOKU MHJIEKCA OBLIH TI0
BO3MOKHOCTH KOPOTKUMHU, B TEM, YTOOBI HH]IEKC MTOKPBIBAJI 3aIPOC, B TIOCIEIHUX BEP-
cusix MS SQL B omeparop create index Oblia BBefeHa qupekTrBa include.

KopoTkue cTpoku nHEKca MO3BOJISIOT PA3MECTHTh Ha OJTHOW CTPAHUIIC MHIEKCA
OoJIpIIee KOJMYECTBO 3aMHUCE, COOTBETCTBEHHO, MTPU CUYUTHIBAHUU OJHOW CTPaHUIIBI
nHjekca u3 BHemHen naMsati, CYB/] nonyyaet nndopmaliyio o 00IbIIEM KOJTUYECTBE
CTPOK TaOJIUIIBI.

Hupektusa include ( <umsa cmonéua 1> [, ... | ) 103BOJISCT TOMOIHUTH HHIACKC
CTOJIOIIaMH, HE BXO/ISIIIIMMHY B KITFOUH TTOMCKA. 3HAUYCHUS TAKUX CTOJIOIIOB HE XPAHSATCS
Ha KOPHEBOM CTpaHUIIEe MHJEKCA U CTPAHUIAX MPOMEKYTOYHOTO YPOBHS, UMH JIOTIOJI-
HSIFOTCSI TOJIBKO JIUCTOBBIE CTpaHUIlbl uHAekca. MS SQL Takke aBTOMaTUYECKU J0-
MTOJTHSICT JINCTOBBIE CTPAHUIIBI HEKIACTEPHBIX MHACKCOB KIIFOYaMH TaOauibl. Briro-
YEHHBIE CTOJIOIBI HE YUYUTHIBAIOTCS MPU MPOBEPKE OTPAHUYCHHUS HA MAKCUMAaJIbLHOE
YHUCJIO CTOJOIOB M MAaKCUMAJIBHYIO JITTMHY CTPOKH MHJIEKCca. MaKCHMallbHOE KOJIHYe-
CTBO BKJIIOUYEHHBIX cTOJ0IOB — 1023, 510 Ha 1 MeHbIIIE, YeEM MaKCUMAJILHOE KOJIHYE-
CTBO CTOJIOIIOB TaOIHIIBI.

[IpedmkcHOE CKaHMpPOBaHWE MHACKCA BO3MOXKHO, €CIIM B YCIOBUSX 3aIlpoca Co-
JIEP>KUTCS 3HAYEHUE ISl TIEPBOTO CTOJIONA, BXOIAIIETO B MHAEKC. B mpoTuBHOM City-
4yae OCYIIECTBISIETCS CIUIONTHOE CKAHUPOBAHUE JIMCTOBBIX CTPAHUIl MHACKCA. TeM He
MEHee, CIIONTHOE CKaHMPOBAaHNE WHJIEKCA KaK MPaBmiio dG(HEeKTUBHEE CKaHUPOBAHHMS
CTPaHMII JAHHBIX TAOJIUIIBI, TAK KAK CTPOKU B MHACKCE KOPOYE U CUYUTHIBASI OHY CTpa-
Huny uaaekca CYB]] nonyyaet nadopmaiiuio o 60JbIIeM KOJUYECTBE CTPOK YEM MPU

YTCHHMH CTPAHUIBI JaHHBIX Ta6J'II/II_U>I.
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9.4 T'eHepanusi TeCTOBBIX JAHHBIX

JIJIsl TeCTHPOBAHUS BBITTOJIHCHHS 3alPOCOB M OIEHKH 3(P(GEKTUBHOCTH BBIOpaH-
HBIX UHJIEKCOB HEOOX0AUMO, YTOOHI B Ta0aumax b/l ObLI10 KOJIMYECTBO 3alKceil, Como-
CTaBUMOE C TEM, KOTOPOE OyIeT TOCTUTHYTO (BO3MOYKHO, B TCUCHHE HECKOJILKHX JICT)
B XOJI€ peaJIbHOM dKCILTyaTarui WH()OPMAITMOHHON crcTeMbl. OJIMH U3 CIIOCOOOB pe-
IIEHUS ATOU 3a/1a4l — HCTIOJIH30BaHUE TEHEPATOPA TECTOBBIX JTAHHBIX.

Cyl1ecTByeT JOCTaTOYHO MHOTO MPOYKTOB, OCYIIECTBIISIIONINX IM'eHEPAIIUIO JTaH-
HBIX JIJI TECTHPOBaHUA 3anpocoB K b/ B xome ee pa3paboTku, 371€Ch MOKHO yTIOMSI-
HYTh CASE-cucremsl (Hammpumep, SAP Sybase PowerDesigner
[http://infocenter.sybase.com/help/topic/com.sybase.infocenter.dc38058.1600/doc/ht

ml/rad1232021421990.html]), oTmenpHBIe mpOAYKTHI (Hampumep, EMS Data
Generator for SQL Server

[https://www.sglmanager.net/ru/products/mssgl/datagenerator], SQL Data Generator

[https://www.red-gate.com/products/sql-development/sgl-data-generator],  dbForge

Data Generator for SQL Server [https://www.qgbssoftware.com/dbforge-data-

generator.html], ApexSQL Generate

[https://www.apexsagl.com/sql_tools_generate.aspx]).
95 AHAJIN3 UCIOJIH30BAHUSA HHIACKCOB

Pemienne 00 UCMONB30BaHUU HWHIEKCOB MPUHUMAET ONTUMHU3ATOP 3alpOCOB
CYB/l, mpoananu3upoBaTh UCIOJIBb3YETCS JTU UHACKC U KaKUM 00pa3oM MPOUCXOIUT
€ro CKAaHUPOBAHUE MOKHO C MOMOIIBIO TJIAHOB BBITTOJIHEHUS 3apocoB. OJIMH U3 CHO-
co00OB TMPOCMOTpa TUIAHOB BBITIOJIHEHUS 3alPOCOB — HCIOJIB30BAHUE TUPEKTUBBI

[https://learn.microsoft.com/ru-ru/sql/t-sgl/statements/set-showplan-text-transact-

sql?view=sql-server-verl6]:

set showplan_text { on | off }
go

uian Oosiee MoAPOOHO ¢ MOMOIIBI0 aupeKkTHBhI [https://learn.microsoft.com/ru-

ru/sql/t-sql/statements/set-showplan-all-transact-sql ?view=sql-server-ver16]:



http://infocenter.sybase.com/help/topic/com.sybase.infocenter.dc38058.1600/doc/html/rad1232021421990.html
http://infocenter.sybase.com/help/topic/com.sybase.infocenter.dc38058.1600/doc/html/rad1232021421990.html
https://www.sqlmanager.net/ru/products/mssql/datagenerator
https://www.red-gate.com/products/sql-development/sql-data-generator
https://www.qbssoftware.com/dbforge-data-generator.html
https://www.qbssoftware.com/dbforge-data-generator.html
https://www.apexsql.com/sql_tools_generate.aspx
https://learn.microsoft.com/ru-ru/sql/t-sql/statements/set-showplan-text-transact-sql?view=sql-server-ver16
https://learn.microsoft.com/ru-ru/sql/t-sql/statements/set-showplan-text-transact-sql?view=sql-server-ver16
https://learn.microsoft.com/ru-ru/sql/t-sql/statements/set-showplan-all-transact-sql?view=sql-server-ver16
https://learn.microsoft.com/ru-ru/sql/t-sql/statements/set-showplan-all-transact-sql?view=sql-server-ver16
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set showplan_all { on | off }
go
B MS SQL nupexTuBbl 0TOOpaKeHHs TJIAHOB OTKIIIOYAIOT BBIMOJIHEHUE 3aIpo-
COB, JUIS BBITIOJTHCHUS 3aIIPOCOB HEOOXOIMMO YCTAHOBUTH 3HaUCHUS TapameTpoB B Off.
Jlns rpaduueckoro oToOpaskeHusl IIaHa BBITOJHCHHS 3alpoca HCHOIb3YIOTCS
koMaH 16l MeHI0 Management Studio 3anpoc\llokazame npeononazaemotit nian 6vi-
noanenun (Query\Display Estimated Execution Plan) u 3anpoc\Bkarouums oeii-
cmeumenvhwiii naan evinonnenus (Query\include Actual Execution Plan). B mia-
HaX BBIMTOJHEHHS 3aIIPOCOB OTOOPaXKaeTCs TOBOJIBHO MHOTO MUKTOTPAMM U BHJIOB CO-

oOmIeHu [https://learn.microsoft.com/ru-ru/sql/relational-databases/showplan-

logical-and-physical-operators-reference?view=sgl-server-verl6], 00 ucnojab30BaHUU

unekcoB ropopsaT coodmienus [ Clustered ] Index { Seek | Scan }, Seek cootBetcTByeT
npeUKCHOMY CKaHUPOBAHUIO UHJIEKCA, a SCAN — CILIONIHOMY.

[ToBnuATh, Ha pelICHWs, MPHHUMAEeMbIe TUIAHUPOBIIUKOM 3allPOCOB OTHOCH-
TEIBHO MOPS/IKA COSTUHECHUS TaOJIHII, UCTIONIb30BAHMUS WHICKCOB, aITOPUTMOB BBIIIOJI-
HEHHMSI COSIMHEHUH U JIp. OTepannii MOKHO C TIOMOIIIBIO MTOJICKA30K (ykazaHuit) — hints

[https://learn.microsoft.com/ru-ru/sql/t-sgl/queries/hints-transact-sgl?view=sql-

server-verl6].

9.6 Jladoparopnasi padora 9

[Ipou3BecTy reHepannio 1 BCTaBKy TECTOBBIX JaHHBIX B B/[; BBIMOIHUTE 3apOChl
u3 JIP 3..5 [1] unu ananornyaeie uM, 3a)UKCUPOBATH IUIAHBI M BPEMS BBIITOJHCHHUS
3aMpOCOB; CO3/1aTh CUCTEMY MHJEKCOB JUIsl yCKOPEHUS BBIIIOJHEHUS 3apOCOB, UCXOMS
U3 peKOMEeH1alui B 1. 9.2; MOBTOPHO BHITIOJIHUTH 3aITPOCHI, 3a(DUKCUPOBATH TUTAHBI U
BpEMsI BHITTOJIHEHUSI.

JUJ1 UCKITIOYEHMSI BIIMSIHUS KIUIMPOBAHUS NP OLIEHKE BPEMEHH BBITTOJIHEHUS 3a-

ITPOCOB MOKHO BOCIIOJBb30BATLCA AUPCKTHUBAMU:


https://learn.microsoft.com/ru-ru/sql/relational-databases/showplan-logical-and-physical-operators-reference?view=sql-server-ver16
https://learn.microsoft.com/ru-ru/sql/relational-databases/showplan-logical-and-physical-operators-reference?view=sql-server-ver16
https://learn.microsoft.com/ru-ru/sql/t-sql/queries/hints-transact-sql?view=sql-server-ver16
https://learn.microsoft.com/ru-ru/sql/t-sql/queries/hints-transact-sql?view=sql-server-ver16
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checkpoint

go
dbcc freeproccache

go
dbcc freesystemcache (‘all’)

go
dbcc dropcleanbuffers

go

AJIbTEpHATHBOM SABIIIETCS Tepe3anyck ciayx0e1 MS SQL.

C nomompro ykazanuid (hints) B oneparope Select 3ajate ontumMusaropy perire-
HUSI OTHOCHUTEJIHFHO UCTIOIB30BaHUS MHICKCOB, AJITOPUTMOB COSTMHEHUS TaOJIUI] U JIp.
oIeparfii, CpaBHUTH IJIAaHBI BBITIOJTHEHHS ¢ CO3IaHHBIMHU ONITUMHU3aTOpOM. BapraHThI
3aganuil npuseaeHsl B [IPUJIOXKEHNNA.

ConepxaHue oTyera:

— ONEepPaTOPhI JUIS CO3JJaHUS HHJICKCOB;

— TIJTaHBI ¥ BPEMsI BBITIOJIHEHUS 3aITPOCOB JI0, ITOCIIC UHCKCAIIUHU B C UCITIOJIB30-
BaHuEeM aupekTus hints;

— COIOCTABJICHHUE, aHAJIN3 W ONTMCAHNE U3MEHEHHH, IPON3OIICANINX B TUTAHAX.
10. TPAH3AKIMU 1 BJIOKUPOBKU
10.1 Tpau3zakuumn

Tpan3zakuusi — COBOKYNHOCTh AeiicTBui B B/l, koTOpas n1oJKHA OBITh WK MOJ-
HOCTBIO YCIIEIITHO BBINIOJHEHA WU ITOJTHOCTHIO OTKJIOHEHA. THIIOBBIM PUMEPOM TpaH-
3aKIUU SBIIAETCS MEPEBOJ] CPEICTB B OAHKOBCKOM CHCTEME:

(i) cymma criuchiBaeTcst co cyera A;

(ii) cpencTBa 3auncsIOTCS Ha cueT B.

Ecimu mexy (1) u (i) mporcxXoquT nporpaMMHO-anapatHbiid cooit, b/ okasbiBa-
€TCsl B HECOTJIACOBAaHHOM COCTOSTHUHM. MexaHU3M TpaH3aKIUi rapaHTupyeT, 4To JU00
00a neicTBUs OyayT YCHEIIHO BBIMOJHEHBI, U B/l oka)keTcst B cOryiacOBaHHOM COCTO-
SHUHU, TU00 He OyAeT BBIIIOJIHEHO HU OJHO U3 HUX, U B/ okaxeTcs B cormacoBaHHOM

COCTOJAHHH, B KOTOPOM OHa HaxodWJIaCb JO Ha4dalla TPaH3aKIIHUH. FOBOpH ()
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TPaH3aKOUAX, OOBIYHO OTMEUAIOT paAa UX CBOMCTB COKpalICHHO 0003HaYaeMBbIX KakK

ACID [https://learn.microsoft.com/ru-ru/sqgl/relational-databases/sql-server-

transaction-locking-and-row-versioning-quide?view=sql-server-ver16].

ITo ymomuanuto SQL-cepBepa paccMaTpUBaIOT KaXK bl orieparop insert, update,
delete, select u ap. xak oTAEeTBHYIO TpaH3aKIHIO. J{1st 0hopMIICHNS B BIIE TPAH3AKIIHH

TPYIIIBI  ONEPAaTOPOB HCHOJNB3YIOTCS aupekTuBbl [https://learn.microsoft.com/ru-

ru/sql/t-sgl/language-elements/transactions-transact-sql?view=sql-server-ver16]:

(i) begin { tran | transaction } [ <ums mpanzaxkyuu> | — HaurMHACT HOBYIO TPaH-
3aKITHIO;

(if) save {tran | transaction } <umsa mouku coxpanenus> — COXpaHsCT TCKY-
11ee COCTOSIHUE TPaH3aKIUH;

(iii) commit [ { tran | transaction } [ <uma mpanzaxyuu > | | — puxcupyer B
b/l n3ameHenus1, Npor3BeICHHbBIE TPAH3AKIUEHN, TPAH3AKIIUS 3aBEPIIACTCS YCIIECITHO;

(iv) rollback [ { tran | transaction } [ { <umsa mpanzaxyuu > | <ums mouxu
coxpanenus> } | | — oTMeHseT U3MEHEHUs, TPOU3BECHHBIC TPaH3aKIUCH, THOO0 10
nepBoro begin transaction (TpaH3akiys 3aBepIIaeTcs ¢ OTKaTOM), THOO0 10 YKa3aHHOU
TOYKH COXPaHCHHUS.

ITycts B B]] cymecTByeT Tabnuia Cuem:

create table Cuer (
Howmep int primary key,
®UO varchar(50) not null,
Cymma money not null)

go

0opMHUM ¢ TTOMOIIBIO0 TPAH3aKIUH TIEPEBOJT JACHET C OJTHOTO CUeTa Ha JPYyTOM:


https://learn.microsoft.com/ru-ru/sql/relational-databases/sql-server-transaction-locking-and-row-versioning-guide?view=sql-server-ver16
https://learn.microsoft.com/ru-ru/sql/relational-databases/sql-server-transaction-locking-and-row-versioning-guide?view=sql-server-ver16
https://learn.microsoft.com/ru-ru/sql/t-sql/language-elements/transactions-transact-sql?view=sql-server-ver16
https://learn.microsoft.com/ru-ru/sql/t-sql/language-elements/transactions-transact-sql?view=sql-server-ver16
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begin tran
update Cuer set Cymma = Cymma + 100 where Homep = 33
if (select Cymma from Cuet where Homep = 44) >= 100

begin
update Cuet set Cymma = Cymma - 100 where Homep = 44
commit tran

end

else

rollback tran
go

Takum 06p330M, CCJIM Ha CYCTC C HOMCPOM 44 HCAOCTATOYHO CPCACTB, TPAH3AK-
s Oy1eT OTKJIOHEHA.

[TomMnMO TTaKkeTHBIX 3aI[aHHﬁ TPpaH3aKOWHU MOT'YT UCIIOJIb30BAaTLCA B TCJIC XPaHH-
MOU IIPOLEYPBI 1583071 Tpurrepa
[http://infocenter.sybase.com/help/index.jsp?topic=/com.sybase.infocenter.dc32300.1
550/html/sqlug/X16153.htm].

TpaH3akIyst MOKET HAXOJUTHCS B OJTHOM M3 YETHIPEX BO3MOXKHBIX COCTOSTHUM

0 — TpaH3aKIus BBITIOIHSIETCS, IIOCICTHUA ONEPaTOP BHITIOIHEH YCIICIIIHO;

1 — TpaH3akius ycrenHo 3aBepiieHa (3aduKCUpOBaHbl U3MEHEHHUS);

2 — TpaH3aKIUs BBITIOJIHSIETCS, OCICIHUNA ONIEPaTOp BHI3BAJI ONIHUOKY;

3 — TpaH3aKIMs 3aBEPIICHA C OTKATOM (BCE M3MEHEHHUS OTMEHEHBI);

TEKYIIEe COCTOSIHUE XPAHUTCS B TJ00aTbHOM CHCTEMHOW TMEpPEeMEHHOM
@@transtate

[http://infocenter.sybase.com/help/index.jsp?topic=/com.sybase.infocenter.dc32300.1

550/html/sqlug/X27470.htm], 8 MS SQL He momnepkuBaetcs, 1t 00pabOTKH OIIIH-

OOK, B TOM 4HCIIC OIIMOOK TpPaH3aKIUH, CIYKUT KOHCTPYKIus try ... catch

[https://learn.microsoft.com/ru-ru/sql/t-sgl/language-elements/try-catch-transact-

sql?view=sql-server-verl6].

TpaH3akiiuu MOTYT OBITh BJIOXXCHHBIMH, TEKYIIIUH YPOBEHD BIOKEHHOCTH COJIEP-
KUTCS B ri00abpHOMI CUCTEMHOM IIEPEMCHHOM @@trancount

[https://learn.microsoft.com/ru-ru/sgl/t-sgl/functions/trancount-transact-sql?view=sql-

server-verl6]



http://infocenter.sybase.com/help/index.jsp?topic=/com.sybase.infocenter.dc32300.1550/html/sqlug/X16153.htm
http://infocenter.sybase.com/help/index.jsp?topic=/com.sybase.infocenter.dc32300.1550/html/sqlug/X16153.htm
http://infocenter.sybase.com/help/index.jsp?topic=/com.sybase.infocenter.dc32300.1550/html/sqlug/X27470.htm
http://infocenter.sybase.com/help/index.jsp?topic=/com.sybase.infocenter.dc32300.1550/html/sqlug/X27470.htm
https://learn.microsoft.com/ru-ru/sql/t-sql/language-elements/try-catch-transact-sql?view=sql-server-ver16
https://learn.microsoft.com/ru-ru/sql/t-sql/language-elements/try-catch-transact-sql?view=sql-server-ver16
https://learn.microsoft.com/ru-ru/sql/t-sql/functions/trancount-transact-sql?view=sql-server-ver16
https://learn.microsoft.com/ru-ru/sql/t-sql/functions/trancount-transact-sql?view=sql-server-ver16
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[https://infocenter.sybase.com/help/topic/com.sybase.infocenter.dc32300.1550/html/s
glug/X34712.htm].

SQL-cepBepa MOTYT MOAAEPKUBATH JIBA PEKUMa Hadasia TPaH3aKIUH — HEsIB-
HBIC TPAH3aKIMH (TPaH3aKIUsl HAYMHACTCS aBTOMATUYCCKH TIPU BBITOJHCHUU OYePe/I-
Horo orepaTopa DML) u siBHBIC (TpaH3akius HaurHaeTcs rmocite begin transaction),
MEPEKITIOYCHIE PSKUMOB OCYIIeCTRIIIET qupekTrBa Set implicit_transactions { on | off

} [https://learn.microsoft.com/ru-ru/sql/t-sgl/statements/set-implicit-transactions-

transact-sql?view=sql-server-ver16]*.

Tak kak TpaH3aKIIMK YCTaHABIMBAIOT U yACPKUBAIOT OJIOKUPOBKH, MPH UX pa3-
paboTKe ciaeayeT IpUAePKUBATHCS Psija PEKOMEHJAIIHIA

(i) B Tene TpaH3aKIMK HE CIEAYET 3alpaliuBaTh BBOJ OT IOJIb30BATEIIs, OPraHu-
30BBIBATh IPOCMOTP JaHHBIX;

(il) Tpan3akmms JA0KHA OBITH IO BO3MOXKHOCTH KOPOTKOW M 3aTparuBaTh Kak
MOYKHO MCHBIIIE TAHHBIX;

(iii) 1 n30€)aHKUS TYIHUKOB TPAH3aKIUAM CJICIyeT 00paIaThCs K JaHHBIM B O]
HOM M TOM K€ MOPSIKE U UCIOIB30BATh 110 BO3MOYKHOCTH HU3KUE YPOBHH M30JISIIHH

(cMm. nanee).

10.2 TIpo6GsieMbl MHOTOIOJIb30BATEIbCKOIO 0CTYIA K JAaHHBIM, HX pPellleHHe C

MOMOIIbI0 OJIOKMPOBOK

SQL-cepBep 0OBIUHO BBHIMOJIHSAET CMECh TPAH3AKIMH, OCTYMAIOIIUX OT Mapa-
JIeNIbHO paboTarOMIHNX MOTh30BATENBCKUX MPIIIOKeHn. KonmmdecTBo monp3oBareneii B
COBPEMEHHBIX KOpIoOpaTUBHBIX MHpopMarmoHHbix cucremax (KHUC) moxer ucumc-
JSIThCS COTHAMU | Thicstuamu. B mureparype [2] [3] [4] [5] oObiuHO paccmaTpuBaeTcs
TPU OCHOBHBIX TPOOJIEMBI MTapajlieIn3Ma, MPOMLIIOCTPUPYEM HX Ha MIPUMEPE TIPHUBE-
JIEHHOM BbIle TabmuIel Cuem:

() [ToTeps pe3ynbTaTOB OOHOBJICHUS:

!B npyrux muanexrax SQL Bctpeuaercs set chained { on | off }
[https://help.sap.com/viewer/b65d6a040c4a4709afd93068071b2a76/16.0.3.1/en-
US/aaa4c423bc2b1014b68ee2b35060ae28.html?g=set%20chained]



https://infocenter.sybase.com/help/topic/com.sybase.infocenter.dc32300.1550/html/sqlug/X34712.htm
https://infocenter.sybase.com/help/topic/com.sybase.infocenter.dc32300.1550/html/sqlug/X34712.htm
file:///D:/ГУАП%2053/Методичка/СБД_УП_2024/СБД2_УП_2024.docx
file:///D:/ГУАП%2053/Методичка/СБД_УП_2024/СБД2_УП_2024.docx
https://help.sap.com/viewer/b65d6a040c4a4709afd93068071b2a76/16.0.3.1/en-US/aaa4c423bc2b1014b68ee2b35060ae28.html?q=set%20chained
https://help.sap.com/viewer/b65d6a040c4a4709afd93068071b2a76/16.0.3.1/en-US/aaa4c423bc2b1014b68ee2b35060ae28.html?q=set%20chained

MoMeHT BpeMeHU

t1

t2

Tpanzaknug A

UreHue koprexa:
Howmep =33, Cymma =200

t3

t4

3anuch KOpTeka:
Howmep =33, Cymma = 220

t5

dukcanus TpaH3aKIUN

Puc. 10.1

16

Tpauzakius B

UreHune koprexa:
Howmep =33, Cymma =200

3amnuchy KopTexa:

Homep =33, Cymma = 190

dukcanus TpaH3aKIUN

Takum oOpa3om, mNapayjieIbHOE BBIMOJHEHUE TpaH3akiuid A (yBeIMYMBACT

cymmy Ha 20) u B (cnucsiBaer co cueta 10) npuBOAUT K TOSIBICHUIO HEKOPPEKTHOM

cymmsbl (190), BMecTo 210, kak ObLI0 ObI IPHU MOCIEAOBATEIIBHOM BBIIIOJHEHUH TPaH-

3aKIUN.

(i1) 3aBUCHUMOCTH OT He3a(hPUKCUPOBAHHBIX PE3YJIHTATOB:

MoMeHT BpeMEHU

tl

Tpanzaknug A

t2

t3

t4

t5

YUrenue KopTexa:
Howmep =33, Cymma = 190

3anuchy KopTexa:

Howmep =33, Cymma =210

Tpauzakius B

Yrenue KopTexa:
Howmep =33, Cymma = 200

3anuch KOpTeka:
Homep =33, Cymma = 190

OTkat TpaH3aKuu



17

t6 dukcarys TpaH3aKIuH

Puc. 10.2

Tpanzakus A Bocrionb3oBaiach He3aMKCUPOBAHHBIM U3MEHEHUSM, BBIITOJIHEH-
HBbIM TpaH3akuueil B, B pe3ynbrare cymma okazanack paBHou 210, a He 220, kak npu
[I0CJIEIOBATEIILHOM BBIITOJTHEHUM TPAH3aKLIUN.

(iii) HecoBMmecTHBII aHaIHN3:

MOMEHT BpeMEHH Tpanzakuys A Tpanzakuus B
tl UreHue KopTexka:
Howmep = 33, Cymma = 200;
> =200
t2 UreHue KopTexka:
Howmep = 34, Cymma = 300;
> =500
t3 YreHue KopTexa:

Howmep = 35, Cymma = 100

t4 3anucer KopTexka:

Howmep = 35, Cymma = 120

t5 UteHue KopTexa:
Homep =33, Cymma = 200

t6 3anuch KopTexa:
Homep =33, Cymma = 150

t7 UreHue KopTexa:
Homep =35, Cymma = 120;
> =620
t8 dukcauus TpaH3aKIUU dukcanus TpaH3aAKIUU
Puc. 10.3

Taxum oOpazom, Tpanzakius A, CyMMHUPYs CpPEJICTBa Ha CUETaX, BO3BPAIIALT ) =

620, B TO BpeMs Kak HAa MOMEHT €€ 3aBEpILEeHMsI Ha JaHHbIX cueTax », = 570.
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Yare Bcero AJisl pemeHus: mpooieM MHOTOTOIB30BATEILCKOTO JJOCTYTA K JIaH-
HeIM CYB/] ucnonb3yroT 6JI0KUPOBKHU:

(i) 6moxuposky 3ammcu — X-Lock (ot eXclusive Lock);

(ii) 6moxupoBky urenns — S-Lock (ot Shared Lock).

Ecnmu TpaH3akuus IIaHUpYeT OCYIIECTBHTH YTCHHE KOpPTEXa, OHA IPEIIBapH-
TEJIBHO YCTAHABIIMBACT OJIOKMPOBKY YTEHUSI, €CIIH 3aITUCh — OJIOKUPOBKY 3aITUCH, TIPH
ATOM JCHCTBYIOT CJICIYIOIIHE MPaBUIa COBMECTUMOCTH OJIOKUPOBOK:

(1) ecm Ha KOpTEXkK ycTaHoBiIeHa X-Lock, To 3ampockl Ha OIIOKUPOBKY OT IPYTrHX
TpaH3aKIUK OTKIIOHSIOTCS (CTaBSATCS B OU4EPE/b);

(i) ecm Ha KOopTex ycraHoBieHa S-Lock, To 3anpocs! Ha S-Lock ot npyrux Tpan-
3aKIU{ YAOBJICTBOPSIOTCS, a 3anpochl Ha X-LOCK oTkIoH0TCS (CTaBsATCS B O4epep).

CoBMecTUMOCTh OJIOKHPOBOK WILTIOCTPUPYET TaOIUIIA:

Tabnuya 10.1

CoBMeCTUMOCTb OJIOKHPOBOK

Tpamzaxkmus A/B| X S | —
X Her | Her | [a

S Her | Jla | Ma

— Ha | Ha | Ha

Takum 006pa3om, P OTCYTCTBHH OJOKHPOBOK yIOBIETBOPSACTCS JIIOOOH 3arpoc
Ha O70kupoBKYy, S-Lock coBmectumsl ¢ apyrumu S-Lock, S-Lock u X-Lock, a Taxxke
nBe X-Lock He coBMeCTHUMBI.

Ba0KMPOBKH HCIIOIB3YIOTCS B COYETAHUH C AIlTOPHUTMOM ABYX(hazHOro OIOKHPO-
BaHUS:

(i) mpexxme yeM HadaTh pabOTy C KOPTEKEM, TPAH3AKIMS JOJDKHA YCTAHOBUTH
OJIOKUPOBKY;

(i) mocye pa30I0KUPOBAHUS KaKOT0-JIMO0 KOPTEXkKa TpaH3aKIIKs He JODKHA yCTa-

HABJIUBATh JPYTUX OJOKUPOBOK.
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WNuaue roBops, Bce onepanuu OJOKMPOBaHUS JOHKHBI IPEILIECTBOBATH MIEPBOIl
orepanuy paz0JIOKUPOBAHMSI, YTO MPUBOIUT K YJEP)KaHUIO OJIOKMPOBOK O KOHLA
TPaH3aKIUH.

BHOKHpOBKI/I IMO3BOJIAIOT PCIONUTD HpO6JIeMI>I MHOTI'OITIOJIB30BATCIIbCKOT'O JOCTYIIa

K JaHHBIM:

(i) Perrerne po0IieMbl MOTEPH pe3yIbTaTOB OOHOBJICHHS:

MoMeHT BpeMeHU

Tpanzaknug A

Tpauzakius B

tl X-Lock koprexa:
Howmep =33
t2 Yrenue KopTexa: X-Lock xoprexa:
Howmep =33, Cymma =200 Homep = 33
t3 3anuch KOpTeka: Oxunanue
Howmep =33, Cymma = 220
t4 Oukcanust  TpaHzakiuu, OskunaHue
CHSITHE OJIOKMPOBOK
t5 UreHue KopTexka:
Homep =33, Cymma = 220
t6 3anmch KopTeKa:
Howmep =33, Cymma =210
t7 @ukcanus  TpaH3aKIUH,

Puc. 10.4

CHSITHE OJIOKHPOBOK

(i) Pemenue mpo0eMbl 3aBUCUMOCTH OT He3a()UKCHPOBAaHHBIX PE3yJIbTATOB:

MoMeHT BpeEMEHU

Tpanzaknmsg A

Tpanzaknus B

tl X-Lock kopTexa:
Howmep =33
t2 UreHue koprexa:



t3

t4

X-Lock koptexa:
Howmep =33

Oxunanue

t5

t6

t7

t8

UreHne koprexa:
Homep =33, Cymma = 200

3anuch KOpTeka:
Homep =33, Cymma =220

dukcanus  TpaH3aKIUH,
CHATHE OJIOKMPOBOK

Puc. 10.5

(iii) Permenne mpo0ieMbl HECOBMECTHOTO aHAJIM3a:

MoMEHT BpeEMEHU

tl

t2

t3

t4

t5

t6

Tpagzaknug A

S-Lock xoptexa:
Howmep = 33

YreHue KopTexa:

Howmep = 33, Cymma = 200;
> =200

S-Lock koprexa:
Howmep = 34

Yrenue kopTexa:

Howmep =34, Cymma = 300;
> =500

S-Lock xoptexa:
Howmep = 35

Oxunanue
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Homep =33, Cymma = 200

3anuch KopTexa:

Homep =33, Cymma = 190

OtkaT TpaH3aKIuu, CHS-
THE OJIOKUPOBOK

Tpauzakuug B

X-Lock koprexa:
Howmep = 35

Yrenue kopTexka:

Howmep = 35, Cymma = 100

3anuch KopTexa:
Homep = 35, Cymma = 120

X-Lock koprexa:
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Homep = 33

t7 Oxunanue Oxunanue

Puc. 10.6

Takum 006pazoM, OJIOKUPOBKH PENIAIOT MPOOIEMbI MHOTOIOJIB30BATEIbCKOTO J10-
CTymna, HO CO3MalT mpodiieMy TynukoB (B3aumHOU OnokupoBku — deadlock). ITo-
stomy CYB/I Benet rpad 3aBUCUMOCTH TpaH3aKIMH, MOKA3bIBAIOIINN, KaKasi TpaH3aK-
IUsl 0KUIAET CHATHUS OJIOKMPOBOK JIpyroit Tpan3akiueil. Eciu B rpade oOHapykuBa-
€TCSI IIUKJI, OJ[HA W3 TPAH3aKIUHA TPUHOCUTCS B KEPTBY — MPUHYAUTEIHHO OTKAThIBA-
€TCs U TIepe3aIlyCKaeTcs Yepe3 HEKOTOPhIA HHTEPBaJl BpEMEHU WM HHUITUUPYETCS UC-
KIFOUNATEIbHAS CUTYyaIus. B KadecTBe JKepTBHI, KaK MPaBWIO, BEIOUpAETCS TpaH3aK-
LM, CIeNaBIIas HauMEHBITNHM 00beM n3MeHeHui B b /1.

PazpaboTtunk b/ MoxeT MOBIMATH HA MEXaHU3M 00paOOTKH TYIIHUKOB, 3a/1aBasi:

(i) mpuopuTeT (OTHOCUTEIBLHYIO BaXKHOCTH) TEKYIIETO CEaHca MO OTHOIICHHUIO K
ApyruM cearcam, pabotatomium ¢ bJI, ¢ momomsio qupektusbl Set deadlock priority

[https://learn.microsoft.com/ru-ru/sgl/t-sgl/statements/set-deadlock-priority-transact-

sql?view=sql-server-verl16].

(11) mepuoAMYHOCTH MPOBEPKU BO3HUKHOBEHHS TYITHUKA ¢ TOMOIII0 Bbi3oBa CXII
sp_configure ''deadlock checking period", <koauuecmeo munaucexyno>
[https://help.sap.com/docs/SAP ASE/379424e5820941d0b14683dd3a992d5¢c/a759f5
f7bc2b101494dff57ac2419b6c.html?locale=en-US] (8 MS SQL ue noanepskuBaetcs,

MIEPHO/I MPOBEPKH aBTOMATHUCCKH BEIOMPACTCS CEPBEPOM).

BIIOKMPOBKH CHUKAIOT CTENEHDb MapaJlien3Ma Py BBIIOJIHEHUU TPaH3aKIUN U
CO3/IAI0T MPOo0JIeMy TYNTUKOB, ToATOMY coBpeMeHHbie CYBJI ncnomas3yroT He 1Be, a 110
JIBYX JIECSITKOB BHUJIOB OJIOKUPOBOK JJIsSI TOCTUKEHHUS OOJIBIIICH MPOU3BOAUTEIIHHOCTH
1 MUHUMM3AIUU BEPOSITHOCTU TOSBIICHUS Tynuka. KpoMme Toro, OJIOKMPOBKH MOTYT
MPUMEHSITHCS K 00BbEKTaM Ha Pa3IMUHBIX YPOBHIX UEPAPXUU: CTPOKE, CTPAHUIIE, Ta0-

JIALIE [https://learn.microsoft.com/ru-ru/sgl/relational-databases/sql-server-

transaction-locking-and-row-versioning-quide?view=sql-server-ver16#lock-granular-

ity-and-hierarchies].



https://learn.microsoft.com/ru-ru/sql/t-sql/statements/set-deadlock-priority-transact-sql?view=sql-server-ver16
https://learn.microsoft.com/ru-ru/sql/t-sql/statements/set-deadlock-priority-transact-sql?view=sql-server-ver16
https://help.sap.com/docs/SAP_ASE/379424e5820941d0b14683dd3a992d5c/a759f5f7bc2b101494dff57ac2419b6c.html?locale=en-US
https://help.sap.com/docs/SAP_ASE/379424e5820941d0b14683dd3a992d5c/a759f5f7bc2b101494dff57ac2419b6c.html?locale=en-US
https://learn.microsoft.com/ru-ru/sql/relational-databases/sql-server-transaction-locking-and-row-versioning-guide?view=sql-server-ver16%23lock-granularity-and-hierarchies
https://learn.microsoft.com/ru-ru/sql/relational-databases/sql-server-transaction-locking-and-row-versioning-guide?view=sql-server-ver16%23lock-granularity-and-hierarchies
https://learn.microsoft.com/ru-ru/sql/relational-databases/sql-server-transaction-locking-and-row-versioning-guide?view=sql-server-ver16%23lock-granularity-and-hierarchies
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10.3 YpoBHHU M30JUMH TPAH3AKIUH

[ToBBICUTH MTPOU3BOIUTEIBHOCTh M CHU3UTH BEPOSATHOCTH TYIHUKA pa3pabOTIHK
B/ moxeT, BIOUpast ypoBeHb U30JSIIIMK TpaH3akuuid. B ctanmapte s3pika SQL npen-
JIO’KEHBI 4 YPOBHS U30JIAIIMU TPAH3aKIIMA, N3MEHEHUE YPOBHS BIIMSCT HA JIOTUKY pa-
00ThI OJTOKUPOBOK. B 3aBUCMMOCTH OT BEIOPAHHOTO YPOBHS JOITYCKACTCS HIIA UCKITIO-
yaercs nosiieHue B b/l cienyromux curyanui:

(i) dirty read — «rpsi3Hoe» uTeHHE, TaHHAS CUTYyalMs BOZHUKAET, KOT/1a TpaH3aK-

IIMS YUTACT He3a(DUKCUPOBAHHBIC JAHHBIC, N3MEHEHHBIC IPYTON TPAH3AKITUCH:

MOMEHT BpeMEHH Tpauzakiug A Tpanzakimsa B
tl begin transaction
t2 begin transaction
t3 update Cuet

set Cymma = Cymma - 100
where Homep = 777

t4 select sum(Cymma)
from Cuer
where Homep < 1000
t5 commit transaction
t6 rollback transaction
Puc. 10.7

Tpanzakius B, monyuunia 3HaueHHe CyMMBI, HE COOTBETCTBYIOIIECE COCTOSIHHIO
bJ1 u3-3a oTkaTa M3BMEHEHUH, CIeJaHHbBIX TpaH3aKIueh A.

(if) non-repeatable read — HemoBTOpsieMoe uUTEeHWE, JTaHHAS CHUTYyallMs BO3HH-
KaeT, KOTia TPaH3aKIUs BBl YUTACT JaHHBIC U MOJyYaeT pa3IHyHbIC 3HAYCHUS U3-

3a U3MEHEHUU, CICIAHHBIX APYTOU TPAaH3aKINEH:

MoMeEHT BpeEMEHU Tpanzaknmsg A Tpanzakims B

tl begin transaction

t2 begin transaction
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t3 select Cymma from Cuer
where Homep = 777
t4 update Cuet
set Cymma = Cymma - 100
where Homep = 777
t5 commit transaction
t6 select Cymma from Cuer
where Homep = 777
t6 commit transaction
Puc. 10.8

Tpanzakius A 1BakIbl BBITOJIHSS OJIMH M TOT K€ 3aIPOC B MOMEHTBI BpeMeHH t3
¥ 16, oy4yaeT pa3IudHbIC pe3yIbTaThI.

(iii) phantom rows — ¢aHTOMHBIC CTPOKH, JaHHAsS CUTyaIlusl BOSHUKAET, KOT/1a
OJTHAa TPaH3aKIUS OTOMPAECT HAOOP MAaHHBIX 3aIPOCOM 110 HEKOTOPOMY YCJIOBHUIO, BTO-
pasi TpaH3aKIMs JO0ABISICT, yAaIsIeT WIA U3MEHSET JJaHHBbIe TaK, 4TO CTPOKH Tepe-
CTAIOT WJIM HAYMHAIOT YJOBIETBOPSITH YCIOBHUIO 3aIIpOCa, TIOCIIE Yero mepBasi TpaH3aK-

MU ITIOBTOPSACT 3aIIPOC U I10JIYHACT ,Z[perﬁ Ha6op JaHHBIX:

MoMeHT BpeEMEHU Tpanzaknug A Tpauzaknusg B

tl begin transaction
t2 begin transaction
t3 select * from Cuer

where Homep < 1000
t4 insert into Cuer values

(999, ‘Cripoexkun’, 200)

t5 commit transaction
6 select * from Cuer

where Homep < 1000
t6 commit transaction

Puc. 10.9

Tpanzakiust A 1BaXXAbI BRITOIHSS OJMH M TOT K€ 3aIIPOC B MOMEHTHI BpeMeHH t3

u t6, moyyunT paznuyHble HaOOpH maHHbIX. Cioydam (1) u (iii) MoryT mokazarbcs
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TIOX0’KUMH, OCHOBHOE OTJINYKE B TOM, 4TO B (11) pedb UaeT 0 CTaOMIBHOCTH OTAEIBHBIX
CTpOK, a B (iil) — HaOOPOB CTPOK (AHMAIa30HOB).

HckmounTh MOSIBICHUE PACCMOTPEHHBIX cuTyauud B bJ[ MOXHO, u3MeHsA
YPOBHH HU30JISILAN TPAH3aKIIHI:

Tabnuya 10.2

YPOBHU U30JIAIIUN TPaH3AKLIAN

Ho- | HaummeHoBaHue dirty read non-repeatable | phantom rows
Mep read

0 read uncommitted na hit:) hit:)

1 read committed HET na na

2 repeatable read HET HET na

3 serializable HET HET HET

Kak cienyer u3 Tabimibl 2, Ha caMOM HU3KOM ypoBHE u3oJisuu (read commit-
ted) mposBISIOTCS BCE paCCMOTPEHHBIE BBIIIIE CUTYAIMH, TOBBIIICHUE YPOBHS M30J151-
1Y TIOCJIEI0BATEIBLHO MMPUBOIUT K MX UCKIIIOUEHUI0. Ha caMOM BBICOKOM YPOBHE U30-
s (Serializable) Tpanszakiuu BRIOTHSIOTCS Tak, Kak eciu Obl padota ¢ BJI mpo-
UCXOJIMIIA MoclieoBaTesibHO. HU3Kne ypoBHU M30JIALMU TPAH3aKLIHUN CHUXKAIOT BEPO-
STHOCTh BOBHUKHOBEHUS TYITUKOB M TIOBBIIIAIOT MAapajIein3M, TaK KaK Ha 3TUX YPOB-
Hix CYB]] usmensier nmoruky paboThl OGJIOKHMPOBOK, OTCTyMas OT PacCMOTPEHHOMN
BBIIIIE.

VY CTaHOBKY TEKYIIEro YPOBHS M3O0JISIIUU TPAH3aKIUNA OCYIIECTBISIET TUPEKTUBA
set transaction isolation level { read committed | read uncommitted | repeatable read
| serializable !}. Ycranosnennslil ypoBeHb 301K TPAaH3aKIMi AEHCTBYET 10 KOHIIA
ceaHca WM JI0 TeX MOop, MoKa He OyIeT M3MEHEH JAPyroi TupekTruBoit Set transaction

isolation level. TTonyunTs 3HaUEHHE TEKYIIETO YPOBHS U30JIALUN TPAH3AKIIMIA MOYKHO,

! Hekotopsie SQL cepBepa 10MMyCKarOT yKa3aHue Kak Ha3BaHUs, TaK ¥ HOMepa ypoBHs, B MS SQL e nojuepxuBaercs.
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v BeImosHuB aupektuBy dbcc useroptions (MS SQL) miu onpocus ri100aibHYIO CH-
cTeMHYI0 repemMennyio @@isolation (8 MS SQL He moaaepkuBaeTcst).
3a7aTh yPOBEHb M3OJSIMH JUIS OTACIBHOTO 3apoca WK TaOJIHIbI, HE U3MCHSIS

YPOBCHb U30JIAIUU, YCTaHOBHCHHBIﬁ JJIA C€aHCa, MOKHO C IIOMOIIIBIO TaOJIMYHBIX moa-

ckaszok (ykaszanuii) — hints [https://learn.microsoft.com/ru-ru/sgl/t-sgl/queries/hints-

transact-sql-table?view=sql-server-ver16]*.

10.4 KoundurypupoBaHue 6,J0KMPOBOK, OTYEThI 0 OJOKHUPOBKAX

JIst KOHGUTYpHUPOBAHHUS OJOKHPOBOK HCIIOJIB3YIOTCS AUPEKTUBBI, TO3BOJISIOIIHE
3a/1aTh:

(i) Tafim-ayT ycTaHoBIeHHs OJ0KMpoBKH — Set lock_timeout <keiuuecmeo mun-
JIUCEeKyHO>, 3HAaUCHUE NapaMeTpa HaXOAUTCs B rJ100AIbHOM CUCTEMHOM MepeMEHHOM
@@lock_timeout;

(il) MmakcumanbpHOE KoJMuecTBO O0KMpoBOK — SP_configure ”locks”, <kosruue-
CcMeo>, eCli B Ka4eCTBE KOJIMYEeCTBA YKa3aH () — MaMsATh pacipeaessieTCs aBTOMAaTH-
YEeCKH; TapaMeTp, B TOM YHCJC, OKa3bIBAaCT BJIIMSHHUC HA PEIICHUE O TOBBIIICHUH

ypoBHs O10kupoBku [https://learn.microsoft.com/ru-ru/sgl/database-engine/configure-

windows/configure-the-locks-server-configuration-option?view=sql-server-ver16].

JI1st IO TyYeHUs: OTYETOB O OJOKMPOBKAX MUCIIONB3YIOTCS TUPEKTHBHI:
(i) sp_lock [/ <mpouecc 1> [, ... ] ] — Bo3Bpaimaet cBeicHUs O BceX OJIOKUPOBKAX
Win  ONOKMPOBKaxX IO  YKa3aHHBIX  MPOIECCOB  (CeaHCOB  pabOThI)

[https://learn.microsoft.com/ru-ru/sgl/relational-databases/system-stored-

procedures/sp-lock-transact-sql?view=sql-server-ver16];

(ii) sp_who [ <ums nonvzoeamens> | — Bo3BpaIaeT CBEIACHMS O BCEX MPOIEC-

cax WIM Tpoleccax YKa3aHHOTro mosb3oBarens [https://learn.microsoft.com/ru-

ru/sql/relational-databases/system-stored-procedures/sp-who-transact-sql?view=sql-

server-verl6].

1 B apyrux muanexrax SQL ai1s 5THX Leseil MOXKeT MCIIOIb30BaThes JUpekThBa at isolation
[http://infocenter.sybase.com/help/topic/com.sybase.infocenter.dc00938.1502/html/locking/locking105.htm]



file:///D:/ГУАП%2053/Методичка/СБД_УП_2024/СБД2_УП_2024.docx
file:///D:/ГУАП%2053/Методичка/СБД_УП_2024/СБД2_УП_2024.docx
https://learn.microsoft.com/ru-ru/sql/database-engine/configure-windows/configure-the-locks-server-configuration-option?view=sql-server-ver16
https://learn.microsoft.com/ru-ru/sql/database-engine/configure-windows/configure-the-locks-server-configuration-option?view=sql-server-ver16
https://learn.microsoft.com/ru-ru/sql/relational-databases/system-stored-procedures/sp-lock-transact-sql?view=sql-server-ver16
https://learn.microsoft.com/ru-ru/sql/relational-databases/system-stored-procedures/sp-lock-transact-sql?view=sql-server-ver16
https://learn.microsoft.com/ru-ru/sql/relational-databases/system-stored-procedures/sp-who-transact-sql?view=sql-server-ver16
https://learn.microsoft.com/ru-ru/sql/relational-databases/system-stored-procedures/sp-who-transact-sql?view=sql-server-ver16
https://learn.microsoft.com/ru-ru/sql/relational-databases/system-stored-procedures/sp-who-transact-sql?view=sql-server-ver16
http://infocenter.sybase.com/help/topic/com.sybase.infocenter.dc00938.1502/html/locking/locking105.htm
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AHLTCpHaTI/IBHI)IMI/I criocobamu I[MOJIYy4CHUA CBCI[CHI/Iﬁ 0 6JIOKI/IpOBKaX SABJIAIOTCA

cucteMHble mnpexactaBiaeHus  Sys.dm_tran_locks [https://learn.microsoft.com/ru-

ru/sgl/relational-databases/system-dynamic-management-views/sys-dm-tran-locks-

transact-sql?view=sql-server-verl6], sys.syslockinfo [https://learn.microsoft.com/ru-

ru/sgl/relational-databases/system-compatibility-views/sys-syslockinfo-transact-

sgl?view=sql-server-verl6].

NnentudukaTop ceaHca Ui TEKYIIEro IMOJIh30BATEILCKOTO IMpOIecca COJEp-
KHUTCS B TJI00QJIBHOM repeMeHHor @ @spid.
Ecnu HauaTh qBe TpaH3akiu, 1-ii ceanc (1-e okHo 3ampoca B SSMS):

set transaction isolation level serializable
begin transaction

update Cuer
set Cymma = Cymma - 100
where Homep = 33

2-1i ceaHc (2-e okHo 3ampoca B SSMS):

set transaction isolation level serializable
begin transaction

select sum(Cymma)
from Cuer
where Homep < 1000

MOJKHO MOJIY4YUTh OTYET O OJOKHpOBKax, 3-i ceanc (3-¢ okHo 3ampoca B SSMS):

select * from sys.dm_tran_locks
where resource database 1d = DB_ID("YHuBepcuret')

go

KOTOPBIN OyJIeT BBITJISAIETH CJICIYIOMMUM 00pa3oM (4acTh CTOJOIIOB, BO3Bpallae-

MBIX MPEICTaBICHUEM, OMYIIEHA):

resource_type ... request mode request type request status
DATABASE ... S LOCK GRANT
DATABASE S LOCK GRANT

PAGE IS LOCK GRANT


https://learn.microsoft.com/ru-ru/sql/relational-databases/system-dynamic-management-views/sys-dm-tran-locks-transact-sql?view=sql-server-ver16%5d
https://learn.microsoft.com/ru-ru/sql/relational-databases/system-dynamic-management-views/sys-dm-tran-locks-transact-sql?view=sql-server-ver16%5d
https://learn.microsoft.com/ru-ru/sql/relational-databases/system-dynamic-management-views/sys-dm-tran-locks-transact-sql?view=sql-server-ver16%5d
http://msdn.microsoft.com/ru-ru/library/ms189497%28v=sql.105%29.aspx
https://learn.microsoft.com/ru-ru/sql/relational-databases/system-compatibility-views/sys-syslockinfo-transact-sql?view=sql-server-ver16%5d
https://learn.microsoft.com/ru-ru/sql/relational-databases/system-compatibility-views/sys-syslockinfo-transact-sql?view=sql-server-ver16%5d
https://learn.microsoft.com/ru-ru/sql/relational-databases/system-compatibility-views/sys-syslockinfo-transact-sql?view=sql-server-ver16%5d
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PAGE IX LOCK GRANT
KEY X LOCK GRANT
KEY RangeS-S LOCK WAIT

OBJECT IS LOCK GRANT
OBJECT IX LOCK GRANT

TpaH3akius BO BTOPOM CE€aHCE BBICTABUIJIA 3allpoC HA OJIOKUPOBKY Juana3zoHa
KJII0YEH, UCIOIb3yeEMYIO AJIs MPEAOTBpallleHUss (PaHTOMOB, U HaXOJIUTCSl B PEKUME
OKUJaHWSI CHATHS MOHOIOJIBHOM OJOKMPOBKH, YCTAHOBJICHHOM TpaH3akKlKen B Mep-
BOM CEaHcCe.

SQL-cepBepa momnepkxuBarOT CpeACTBA IS IPEIOCTABICHUS OTYETOB O TYIH-
Kax, 3TO MOTYT OBITH CXII

[http://infocenter.sybase.com/help/topic/com.sybase.infocenter.dc36273.1572/html/sp

rocs/X25628.htm], wim otaenbHbie npuiaokeHus, Hanpumep, SQL Server Profiler,

Bxoasmuii B coctaB MS SQL [https://learn.microsoft.com/ru-ru/sgl/tools/sql-server-

profiler/sql-server-profiler?view=sql-server-ver16].

SQL Server Profiler mo3Bossier oTroOpakath JaHHBIC O TYIHKaX, B TOM YHUCIIEC, B
rpapudeckom Buzae. 3amyck SQL Server Profiler — Ilyck\Bce npunosice-
nus\Microsoft SQL Server Tools 18 \SQL Server Profiler 18. Jlns BeImoiHEHUs Tpac-
cupoBk — @ain\Cozoame mpaccuposky...\Coeounums, naiee Ha BKaaaxke Boioop
coovimuit yctanoButh ¢nar Ilokazame 6ce codbimus, mocie 4ero BeIOpaTh pas3zen
Locks, ycranoButh uar Deadlock graph (apyrue ycraHoBieHHbIC (ard MOXHO

cOpocuTh) © HaxaTh KHONKY 3anycmums  [https://learn.microsoft.com/ru-

ru/sal/relational-databases/performance/save-deadlock-graphs-sqgl-server-

profiler?view=sql-server-ver16].



http://infocenter.sybase.com/help/topic/com.sybase.infocenter.dc36273.1572/html/sprocs/X25628.htm
http://infocenter.sybase.com/help/topic/com.sybase.infocenter.dc36273.1572/html/sprocs/X25628.htm
https://learn.microsoft.com/ru-ru/sql/tools/sql-server-profiler/sql-server-profiler?view=sql-server-ver16
https://learn.microsoft.com/ru-ru/sql/tools/sql-server-profiler/sql-server-profiler?view=sql-server-ver16
https://learn.microsoft.com/ru-ru/sql/relational-databases/performance/save-deadlock-graphs-sql-server-profiler?view=sql-server-ver16
https://learn.microsoft.com/ru-ru/sql/relational-databases/performance/save-deadlock-graphs-sql-server-profiler?view=sql-server-ver16
https://learn.microsoft.com/ru-ru/sql/relational-databases/performance/save-deadlock-graphs-sql-server-profiler?view=sql-server-ver16
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10.5 JlaGopatopnas padora 10

CmozenupoBats B BJI! rpssHOe uTeHME, HEMOBTOPSIEMOE YTEHHE, (PAHTOMEIZ, 13-

MEHSIs1 yPOBEHb U30JIAINU TPaH3aKUUN MPOJEMOHCTPUPOBATh UX UCKITIOUEHHE, CHop-
MHUPOBATh OTYETHI O OJIOKUPOBKAX, OSICHUTh UX COJECPIKAHUE.

CmopenupoBath B bJ] Tynuk (B3auMHYyI0 OJIOKUPOBKY), TIOTYYUThH C TTOMOIIBIO
npunoxenns SQL Server Profiler wmu ero ananora oTueT o Tynuke, HOSCHUTH €ro CO-
JepyKaHue.

ConepxaHue oTyeTa:

— CKpUITHI TPaH3aKIHii;

— OTYETHI O OJOKHPOBKAX U MOSICHEHHS K HHM;

— OTYET O TYNHKE, MMOSICHEHHSI K HEMY .

Bapuantsl 3ananuii npuseaeHsl B [IPUJIOXKEHNNA.

BUBJIUOI'PAOMYECKUHN CIUCOK

1. borocnogsckast H. B., bpxke3osckuii A. B. Cucremsl 6a3 JaHHBIX : y4eOHO-
meTtoauueckoe nocodue. 4. 1 — C.-Ilerep0O. roc. yH-T a3poKocM. mpudopo-

ctpoenusi. — Cankt-IletepOypr : U3n-so 'YAIIL, 2021. — 75 c.

2. I'. T'apcua-Momuna I'., Yieman k. J., . Yumgom JI. Cuctembr 6a3 JaHHBIX.

[Tonnsit kype./Ilep. ¢ anrin. — M.: Bunbamc, 2003. — 1088 c.

3. Konmnommu T, berr K. bassl gannasix. [IpoektupoBanue, peanmsarus 1 co-
npoBoxaeHue. Teopus u npaktuka./Ilep. ¢ anrin. —3-¢ u3g. — M.: Bub-

amc, 2003. — 1436 c.

4. Jlewt K. JI:)x. BBenenue B cucremsl 0a3 nanuwix./Ilep. ¢ anrin. — 8-¢ uzm. —

M.: Bunwsamc, 2005. — 1138 c.

1 B SQL Server Management Studio (SSMS) kaxnoe HOBOE OKHO 3ampoca SIBJISETCS OTAENbHBIM ceancoM paboTsl ¢ BJI.
2 HJ’[H MOACIMPOBAHUA MAPAJJICIIBHOI'O BBITTIOJTHEHUA TpaHBaKHHﬁ MOXXHO HCIIOJIB30BATh IIOIIArOBOEC BBIIIOJIHEHUE OIIC-
paTopoB B pa3HBIX ceaHcax i oneparop waitfor delay s mprocTaHOBKH BBIMOJHEHUS TPAH3AKIIHH.
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5. Po6 I1. Cucremsbl 6a3 TaHHBIX: TIPOSKTUPOBAHUE, PealIU3alis U YIIpaBICHHUE.

— 5-e m3a. — CI16.: BXB - Iletepoypr, 2004. — 1040 c.
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IMPHJIOKEHUE

BapuanTsl 3a1aHuii

1. Cospaiite 6a3y naHHBIX I XpAaHEHUS CIEAYIOMINX CBEACHUN: an()aBUTHBIN U TeMaTude-
CKHH KaTaJIOTH KHUT B OMOINOTEKE, YUTATENb, YNTATEILCKUI OUIIeT, GOpMYJISIp YUTATEINS
(BBLIaHHBIC M BO3BpAIllEHHBIC KHUTH), HATOMUHAHUE O HEOOXOIMMOCTH BO3BpaTa KHUTH.
CocraBbTe 3ampocChl, MO3BOJIAIONINE BHIOPATH!

a)
0)
B)
r)
1)
€)
)
3)
H)

qyuTaTesei, KOTopble Opajiy KHUTH Ha MPOIUIOi Hedee,

YUTaATEJCH, KOTOphIe Opaii KHUTH AXO B YJIbMaHa;

yuTaTeNel, y KOTOPBIX Ha pyKax JBe WK 00jiee KHUTH OJJHOTO aBTOPA;
KOJIMYECTBO KHUT, HAXOJSAIIMXCA HAa PYKaxX Y KaKJIOTO U3 YUTATENEH;
yUTaTeNeH, MPOYUTABIINX OOJIee CTa KHMT;

YUTaTENEH, y KOTOPhIX HAa PyKaX MAKCUMAaJIbHOE KOJIMYECTBO KHMUT
YHUTaTeNeH, B3sBIINX KHUTH, KOTOPBIE 0OJIbIIe HUKOMY HE BBIJABAJIUCh;
YUTaTENEH, YNTAIOIINUX KHUTY BCEX )KaHPOB;

YUTATENEH, KOTOPbIE YUTAIOT TOJIBKO KHUTHY JKaHPa «IPUKITIOUECHUS».

2. Co3spaiite 6a3y NaHHBIX JJIS XpaHEHHs CIEAYIOIIUX CBECHHI: CIEIMaTbHOCTh, YUEOHbII
1IaH, Kadenpa, npenogaBaTeib, IUCUUIUINHA, TPYITA, KypcC, BUI 3aHATHs, 1apa. CocTaBbTe
3ampOoChl, MO3BOJISIOIINE BHIOPATh:

a)
6)

B)
r)

1)

x)
3)
)

npernoiaBaTeneil, BeAymux ba3pl JaHHBIX HA PA3IUYHBIX (aKyIbTETaX;
IpenojasaTeiiel, BenyIlux Kak basel nanHbIx, Tak u Jlornueckoe nporpaMMmupoBa-
HUE;

IpernoiaBaTesnieil, KoTopble BeayT Oosiee IByX BUIOB 3aHATHH 110 OJHON JUCLU-
IIJIMHE;

KOJIMYECTBO JTUCUUIUIMH AJI KaKIO0ro IIpenojaBaTess;

TPYIIIBI, y KOTOPBIX B CPEAHEM MEHee 3-X map B JICHb,

npernoiaBaTeneil, Beaymux 0osiee Tpex pa3iuyHbIX JUCLUIUINH;
IIPENOIABATENIEH, KOTOPBIE BEAYT 3aHATHS TOJIBKO Ha CTAPIIUX KypCax;
IpenojaBaTesiel, BEIyINX BCE BUAbI 3aHATU;

MIPENOIABATENICH, BEYIIINX 3aHATUS B MAKCUMAJIbHOM KOJIMYECTBE IPYIIIL.

3. Cozpnaiite 6a3y AaHHBIX JUId XpaHEHUs CIEAYIOUINX CBEICHU: Typdupma, Typ, CTpaHa, Ty-
pHCT, TyTeBKa, 3arPaHIaclopT, BU3a, Bayuep oTeis, ouner. CocTaBbTe 3aMpoChl, TO3BOJISIO-
I11€e BBIOpaTh:

a)
0)
B)
r)
1)
e)
)
3)
H)

TYPHUCTOB, ITOCEHIABIIMX B IpouuioM roxy Uranmmio n @pannmo;
Typbupmsl, npoaatoure Typsl B Eruner u Typuuto;

TYPHUCTOB, MOJIH30BABIINXCS YCIyraMu JIBYX U OoJiee Typhupm;
KOJINYECTBO MyTEBOK, MPOJAHHBIX KaX/10H U3 TyphHUpM 3a MPOLUIBIHA rof;
CPEIIHIOIO LIEHY IIyTeBKH B TyHUC;

TYpPHUCTOB, MoObIBaBIIKNX BO dpanHunu Oosee maTu pas;

TYpPUCTOB, MMOOBIBABILIUX TOJILKO B OJIHOM CTpaHe;

TYpPHUCTOB, MOOBIBABIINX BO BCEX CTPaHAaX, B KOTOPbIE MpeJIaratoTcs Typhl;
Mapel TYPUCTOB, KOTOPBIE BCETA Iy TEIIECTBYIOT BMECTE.

4. CospnaiiTe 0a3y NaHHBIX JJIs XpaHEHUS CIEAYIONIUX CBEEHUI: CTYACHT, TPYIIIa, JUCIIH-
TJTMHA, TIPETIoIaBaTeNb, JJabopatopHas paboTa, peUTHHT 3a CIaHHYIO JabOpaTOPHYIO pa-
60Ty. CocTaBbTe 3aMpOChI, TO3BOJISIOIINE BEIOPATH:

MaKCHMaJIbHBIA PEUTHUHT, KOTOPBIM MOXKET MOJIyYUTh CTYJEHT 3a padoty Ne8 o B/I;
paloThI U PEUTUHTH, CTAHHBIE U TIOJTYYECHHBIE KOHKPETHBIM CTYIEHTOM;
JUCHUIUIMHBL, Y KOTOPBIX €CTh JJAOOpaTOpHbIE padOThI C OIMHAKOBBIMU Ha3BaHUSIMU;
KOJINYEeCTBO paboT, CAaHHBIX KaXKIBIM CTyIeHTOM 1o b/I;

CTYJICHTOB, Y KOTOPBIX CPETHUI PEUTHHT 3a CJaHHBIE JabopaTopHbIe padboThl o b/l
IIpeBBILIACT 4;
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CTYJICHTOB, HE CAABIIMX HU OAHOU padboThl o b/I;

nabopatopusie 1o b/I, kotopsie Hy)HO nocnath Ceipoesxkuny u3 rpymsl 4000;
CTYJICHTOB, TTOJIYYUBIIUX OJMHAKOBBIA PEHUTHHT 3a Bce paboThI 1o b/1;
CTYJEHTOB, CAABIIUX BCE padboThI 1o B/I.

5. Coznaiite 6a3y JaHHBIX JUISI XpaHEHUs CIeayomux cBeaeHuii: BY3, cryaent, rpymma, da-
KyJIbTET, KOHQEPEHIIUs, TeMa TOKIa i, mporpamma KoHdpepeHiuu. CocTaBbTe 3apochl,
TTO3BOJISAOIINE BHIOPATh:

a)
6)
B)
r)

)

e)
x)
3)
u)

CTYZCHTOB IIEPBOT0 (aKyIbTETa, BHICTYNABIINX Ha KoH(pepeHuun Nupopmaruka;
TEMBI JOKJIAJIOB CTYACHTOB JUIS 3aaHHOMN T'PYIIIIBL;

BBICTYIUICHHS, IOJrOTOBJICHHBIE ABYMS CTYIE€HTAMU PA3JIMYHbIX (PaKyJIbTETOB;
KOJIMYECTBO JOKJIAJIOB JJISl KaXK10H KOH(EpeHIHY;

CpeaHee KOJMYECTBO AOKJIAI0B, CACTAaHHBIX CTYACHTAMH TPEThEro GaKyabTeTa Ha
KOH(EpEeHIHSIX;

CTYZCHTOB, BBICTYNIHMBIINX Ha TPEX UK OOJIBILIEM YUCIIe KOH(EepeHInH;
CTYJICHTOB YETBEPTOTrO (aKyJIbTeTa, HE BHICTYIIABUIMX HA KOHPEPCHIUIX;
CTY/ICHTOB, BBICTYIIMBIINX Ha BCEX KOH(EPEHIIHSIX;

napsl CTYJICHTOB, BCET/Ia BHICTYIIAIOINE BMECTE.

6. Cozpaiite 6a3y JaHHBIX U XpPAaHSHHUS CICAYIOUINX CBECHHI: KOMITBIOTEPHBII MarasuH,
MOJIeJIb KOMITbIOTEPa, KOMIUIEKTYIOIIUE, IPOU3BOAUTEIH, TIOCTABLIMKH, IOCTaBKa, 3aKa3,
coopka. CocraBbTe 3ampoChl, HO3BOJISIOIINE BHIOPATH:

a)
6)

B)

r)
1)

MOJIETI KOMITBIOTEPOB, B KOTOPBIX UCIIOJIb3YIOTCA BUHYECTEPHI Samsung;
MO/IEJIM KOMITBIOTEPOB, B KOTOPBIX UCHOJB3YIOTCS Kak HakomuTenu SSD, tak u
HDD;

MOJIEJIA KOMIIBIOTEPOB, UMEIOIIME OJTMHAKOBBIN pa3Mep ONEPaTUBHON U BHELIHEN
MaMsITH;

KOJIMYECTBO MOJIENEH, POAABAEMBIX B Ka)KJIOM U3 Mara3uHoB,

Mara3uHbl, B KOTOPbIX CPEHsS LIEHA KOMIIbIOTEpA HUXKE, UEM B IPYTHUX;
MarasuHsl, B KOTOPBIX MPO/IaeTCcsi HauOoJIblIee KOJINYECTBO MOJIENIEH;

MOJIENIM KOMIIBIOTEPOB, HE UMeroMe Hakonurenen DVD;

MarasHHsl, B KOTOPBIX HE POAAKOTCS MOAEIIH, YKOMIUIIEKTOBAHHBIE OJTHOBPEMEHHO
obopynosanuem Intel u Samsung;

MOJIETN KOMITbIOTEPOB, YKOMIUIEKTOBAHHBIE BCEMH THUIIaMU NepU(epuitHbIX
YCTPOMCTB.

7. Coznaiite 0a3y JaHHBIX JUIsl XpaHEHUs CISAYIOIMINX CBEICHUN: HOMEp MapiIpyTa aBTolyca,
OCTaHOBKa, TPAHCMIOPTHAS KOMITAHHUSI, TUIEH3US, TpaduK ABMKEHHUS, aBTOOYC, BOAUTEb.
CocTtaBbTe 3anpoChl, O3BOJISIOLINE BBIOPATH:

a)
0)
B)
r)
)
e)
)
3)
H)

MapuIpyThl, BBIITOJIHAEMBIC 3aJaHHON KOMIIAHUEH;

MapuIpyThl, KOTOPBIMH MOXHO J10€XaTh 10 J[BOPLIOBOM IUIOMIAIH;

MapuIpyThl, UMEIOIIKE O0IME OCTAHOBKHY;

KOJIMYECTBO MAPIIPYTOB, OOCITYKHUBAEMbBIX Ka)K]10M KOMITaHUEH;

KOMIIaHHH, 00CTYKUBAIOIME HanOOoIbIIee YHCIO MapUIPyTOB;

KOMITAHUH, CPEIHSAS MTPOIOJKUTEIBHOCTh MAapIIPYTOB KOTOPBIX HUXKE YEM Y APYTHX;
KOMITAaHUH, MAPLIPYTHI KOTOPBIX HE OCTAHABIMBAIOTCS Ha J{BOPLIOBOI IUIOIIAH;
KOMITAHUH, Y KOTOPBIX HET MapUIpyTOB Kopoue, 4yeM 10 0cTaHOBOK;

MapuIpyThl, KOTOPbIE BKJIIFOYAIOT BCE OCTAHOBKH 3aJJAHHOT'0 MapIIpyTa.

8. Co3paiite 6a3y TaHHBIX JIJIS XPAaHCHHS CIICAYIONIUX CBEJCHUI: TeaTp, CIIeKTaKIIb, )KaHp, aB-
TOp, pexuccep, aktep, pernepryap. CocTaBbTe 3alpoChl, MO3BOISIFOIINE BEIOPATH:

a)
6)
B)
r)

CIIEKTAKJIH JKaHpa KOME TS,
CIIEKTAaKJIH, B KOTOPHIX 3aHAT 3a/IaHHBIN aKTep;
CIIEKTAKJIM, UIyIIHe 0ojiee 4eM B OJTHOM TeaTpe;
KOJIMYECTBO CIEKTAKIICH JUIsl KaXKJA0T0 U3 TEaTPOB;
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TCAaTpbl, B KOTOPBIX KOJIUYCCTBO JpaM IIPCBLIMIACT YHUCIIO KOMC,HHﬁ;
CIICKTAKJIM, B KOTOPBIX 3aHATO HaMOOJIbIIIEE YHCIIO AKTCPOB,
CIICKTaKJIM OAHOI'O aKTepa,

TCATPbI, B KOTOPLIX UAYT CIICKTAKIIA BCCX KAHPOB,

AKTCPOB, 3aHATHIX TOJBKO B OJHOM TE€aTpE.

9. Co3spaiite 6a3y NaHHBIX 7S XPAHCHHSI CIICAYIONINX CBEIACHHI: alTeKka, MEIUKAMEHT: MEX-
JYHapOJHOE HEeMaTeHTOBaHHOE U TOProBO€ HAMMEHOBAaHUE, COCTaB, I03UPOBKA, YIIAKOBKA,
¢dopma BhIIyCKa, 11eHa, Mpon3BoaAnTeNb. COCTaBbTE 3aMpOCHl, TO3BOJISIIOIIUE BHIOPATH:

a)
6)

B)
r)
1)
€)
)
3)
H)

anTeKH, B KOTOPBIX €CTh JICKAPCTBA 33JJaHHOTO TTPON3BOIUTEIS;
anTEeKH, B KOTOPBIX MIPOJIAETCS OJTHO U TO K€ JIEKAPCTBO PA3TUYHBIX MPOU3BOJIATE-
JIei;

LIEHa aClIMpUHA B Pa3JIUYHbIX alTeKax;

KOJIMYECTBO HAMMEHOBAHUH JICKAPCTB, MPOJAIONINXCS B KKI0M U3 anTek;
anTeKH, B KOTOPBIX [[EHA aCIUPUHA MUHUMAJIbHA;

CpeIHsIsl CTOUMOCTD acnupuHa koMmianuu ABB B antekax;

anTeKH, B KOTOPBIX HET MEMKAMEHTOB, 33JIAaHHOTO TTPOU3BOIUTEIS;

napbl IPOU3BOJUTENEH, Y KOTOPBIX HET HU OJJTHOTO OJIMHAKOBOT'O MEJIMKAMEHTA;
anTeKH, B KOTOPBIX €CTh BCE JICKAPCTBA.

10. Cozpaiite 6a3y JaHHBIX JUIsI XPaHEHUS CIEAYIOUINX CBEACHMI: (PUibM, cepual, TuTepaTyp-
Hasi OCHOBA, CTY/HSI, XKaHp, aKTeP, PEKUCCEP, CIICHAPUCT, poarocep. CocTaBbTe 3ampocCHl,
TTO3BOJISIOIINE BHIOPATh:

a)
0)
B)
r)
1)

e)

x)
3)
1)

CIHUCOK (PMIIBMOB, CHATBIX 33JJaHHOM CTyIMeH 3a 3aJJaHHbIA EPUOT;

NepevyeHb CTyAUH, B pUiIbMaxX KOTOPBIX UTpajl 3a/laHHbIN aKTep;

AaKTEpOB, CHUMABILIUXCS KAK B KOMEIUAX, TAK U B MEJIOIpaMax;

CTYJUH, Ha KOTOPBIX KOJIMYECTBO MEJIOAPAM IIPEBBILIAET YUCIO KOMEIUM;
aKTEpOB, CHABLIMXCSA B JAECATH (puibMax;

cpeaHee KOJIUYeCTBO (PMIIBMOB KaXKJJ0I0 U3 )KaHPOB, CHUMAIOILEECs Ha CTYAUHU 32
roJ;

CTYAMH, Ha KOTOPBIX CHUMAIOTCS (PUIIBMBI TOJIBKO OJTHOTO XKAHPAa;

CTYJUH, Ha KOTOPBIX CHUMAIOTCSI (PUIIbMBI BCEX KAHPOB;

CTYJIMH, HUKOT A HE BBIITYCKABIINE PEMEUKOB.

11. Co3paiite 6a3y JaHHBIX JUISI XpAaHEHHUS CIIEIYIOIINX CBEACHUN: aBTOMOOWIIb, MOJIENb, IPOU3-
BOJIUTEIIb, TUJIEP, TOPOJ, LIeHa, Ipoiaxa, Biajenell, TeXxHnueckoe oociayxusanue. Co-
CTaBbTE 3aIPOCHI, O3BOJIAIONINE BHIOPATh:

a)
0)
B)
r)
)
e)

x)
3)
)

nepeyeHb MoJIeNel Ui 3aJaHHOTO TUJepa;

JUJIEPOB, TIPEICTABIISIIONTNX OJHOBpeMeHHO Toyota u YA3;

JIUIIEPOB, MPOJAIOIINX aBTOMOOMIM HHOCTPAHHOTO MTPOU3BO/ICTBA;

KOJIMYECCTBO aBTOM06I/IJ'I€I\/’I, HpOJIaHHBIX KaXXIbIM U3 I[I/IJ'IGPOB B HpOHIJ'IOM FOI[y;
cpenHioro 1eny Toyota Camry y gunepoB B MockBe;

MIPOU3BOJIUTEINEN, Y KOTOPBIX HauOoJIblee KoaudyecTBo auiepoB B Cankr-Ilerep-
Oypre;

JMIIEPOB, HE TpoaaroIux ogHoBpemerno Ford u Renault;

JUIIEPOB, TIPEIIaralux MOJEIH BCEX MMPOU3BOIUTEINCIH;

JUJIEPOB, Y KOTOPBIX HET Mojenel qopoxe 300000.

12. Cozpaiite 6a3y JaHHBIX JUTSI XpAHEHUS CIEIYIONINX CBEACHUIN: MOApa3IeieHne, ITaTHOE
pacrncanue, JOJKHOCTh, COTPYIHUK, I€TH, TIPUEM, TIEPEBO/I, yBoJbHeHHE. COCTaBbTE 3a-
MIPOCHI, TTO3BOJISIFOIINE BEIOPATh:

CIMCOK COTPYAHHUKOB 33JIaHHOTO IOAPA3AECIICHHS;
MOAPA3ACIICHUs, BXOAAIIME B COCTAB 3aJaHHOIO;
COTPYAHHUKOB, Y KOTOPBIX €CTh AETH Pa3JIMYHOIO 0JIA;
CPEIHIOIO YUCIIEHHOCTb IOAPA3AECIICHNH;
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WHXEHEPOB, Y KOTOPBIX OoJiee MATH JIeTel;

MOApa3ACIICHUs], B KOTOPBIX KOJIMYECTBO TEXHUKOB MPEBBIIIACT KOJIMYECTBO HHKE-
HEPOB;

MOJIpa3/IeIeHus], B KOTOPBIX HE paboTal0T COBMECTUTENH;

MO/Ipa3/IesieHusl, B KOTOPBIX MPEACTABICHBI BCE JOHKHOCTH;

COTPYAHUKOB, Y KOTOPBIX BCE JETH OJTHOTO IOJIA.

13. Coznaiite 6a3y AJaHHBIX JJIA XPAHCHUS CICIYIONINX CBEACHUI: N3/1aTeILCTBO, aBTOP, KHHUTA,
KaHp, TUIaH U3JIaHus, TUpaX, peanu3anus. CoCTaBbTe 3alPOCHI, TTO3BOJISIONINE BIOPATH:

a)
0)
B)
r)
1)
€)
)
3)
)

MepevYeHb KHUT, BBIMYIIEHHBIX 33IaHHBIM W3/1aTEJIbCTBOM B MPOIILIOM TOY;
aBTOPbI, COTPYAHUYAIOIINE C HECKOJIbKUMU U3/1aTEIbCTBAMU,

KHUTH, HAaITUCAaHHBIC B COABTOPCTBE;

KOJIMYECTBO KHUT KaXO0T0 >KaHPa, BBIMYIIEHHBIX KaXIbIM U3/1aTeIbCTBOM;
aBTOPOB, HAIMMCABIIMX HaWOOJIbIIIEEe KOJUIECTBO KHUT;

CpenHuil 00beM KHHT, BBIITYCKAEMBIX 33JJaHHBIM U3aTCIIbCTBOM;
W3J1aTeNbCTBA, BBIMYCKAIOIINE TOJBKO CKA3KH U JIETEKTUBBI,

M3/1aTeNIbCTBA, BBHITYCKAIOIINE KHUTH BCEX JKAHPOB;

W3JIaTeNNbCTBA, HE BBITYCTUBIINE HU OHON KHUTH B 2019 roxy.

14. Coznaiite 6a3y JaHHBIX JJI1 XPAHEHUS CICIYIOIIMX CBEACHUIN: Bpay, CIICEIMATIbLHOCTD, MaIlU-
€HT, IIpUeM, UCTopus 601e3HU (MeauIIMHCKas KapTa). CocTaBbTe 3aMpOChl, MO3BOJISIONINE
BBIOPATH:

a)
0)
B)
r)
1)
e)
)
3)
W)

CIHCOK TallMeHTOB, IPUHSITHIX TepParieBTaMU BUEPA;
Bpayeil, COBMEIIAONINX PA3INYHBIEC CIICIIMAIBHOCTH;

MAIMEHTOB, MOCEUIABIINX U XUPYPra, U KapIuoJiora;

KOJIMYECTBO MAIIUEHTOB, MPUHSTHIX KAXIbIM U3 Bpauel 3a MPOIIeAIINN TOT;
Bpayuu, IPUHSBIIKE MEHbBIIIE BCErO NAI[IECHTOB;

Bpayeil, y KOTOPHIX KOJIMYECTBO MPUHUMAEMBIX MAIIUEHTOB MPEBHIIIACT CPEIHEE;
MAIMEHTOB, KOTOPBIE HUKOTIa HE MOCEIIaIN XUpypra;

MalUEeHTOB, KOTOPHIE TOCETHIIA BCEX CIEIUATUCTOB,;

Bpayuu, HE COBMeEIIAIONINe paboTy MO Pa3IUYHbBIM CIIEIUATBLHOCTSIM.

15. Coznaiite 6a3y JaHHBIX JJI1 XPAaHEHUS CJICIYIONINX CBEACHUIN: aBUaKOMIIaHUSs, aBUAPEIIC,
pacmucaHue, caMoJIeT, SKUIaX, adPOIOPT, KOIUYECTBO U AnuHa nojoc. CocTaBbTe 3ampochl,
TTO3BOJISAIOIINE BHIOPATh:

a)
6)

B)
r)

1)
e)
)
3)
H)

CIIMCOK pEMCOB JUIsl 3alaHHO aBUaKOMITaHUU;

THIIBI CAMOJIETOB, UCITOJIB3YEMBIE 33JAHHOW aBUaKOMITaHUEH;

aBHAKOMIIaHUH, Y KOTOPBIX IPSIMOM U 0OpaTHBIN peiic BBIMOIHAIOT Pa3IUYHbIE THITHI
CaMOJIETOB;

HanpaBJIeHUs1, Ha KOTOPbIX paboTaeT 6osee Tpex aBUaKOMITaHUH;

KOJIMYECTBO ABUAPENCOB, BBIITOIHAEMBIX MEXKIY KaX 101 ITapoi a3pOnopTOB;
aBUAKOMIIaHMH, BBIIOJHSIONINE MAKCUMAJIBHOE KOJIMYECTBO PEHCOB;
aBMaKoMIaHuH, He paboTatouiue B CtamOy:ie;

aBUAKOMIIaHMH, UCIIOJIB3YIOLIUE BCE TUIIBI CAMOJIETOB;

ABHAKOMIIaHUH, Y KOTOPBIX BCE CaMOJIETHI OJTHOTO ITPOU3BOJUTEIIS.

16. Cozpaiite 6a3y JaHHBIX JUTSI XpAaHEHUS CIEIYIONINX CBEACHUIA: TOPOJI, pallOH, KBapTUPA,
KOMHAaTa, TJI0Ia b, IIeHa, areHT, mpojaaxa. CocTaBbTe 3aIPOCHI, MTO3BOJISIOIINE BHIOPATH:

[IepeYEeHb OJJHOKOMHATHBIX KBAPTUD, IPOAABAEMBIX B MOCKOBCKOM paliOHE;
KBapTHUPbI, HAXOSAIIUECS HA OJTHOM YJIMIIE, HO B Pa3JINYHbIX paliOHaX;

JBYX- U TPEXKOMHATHBIE KBAPTUPHI, UMEIOLINE OJUHAKOBYIO IJIOLIAb;

CpelHsIs [IeHa OJHOKOMHATHOM KBapTHUPBI B TOPOJIE;

paiioHbI, B KOTOPBIX MPOAAETCS HANOOJIbIIee YUCIO0 00BEKTOB HEJABUKUMOCTH;
palioHBbl, B KOTOPBIX MUHUMAJIbHA CTOMMOCTB KBAJIPaTHOT'O METPA;

YJIMLIBL, ITPOIOJKATEIBHOCTh KOTOPBIX OIPAaHUYUBAETCA TOJIBKO OJHUM PaiOHOM;
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3) pailoHBI, B KOTOPHIX HE MPOJAIOTCS OJJHOKOMHATHBIC KBAPTHPHI;
1) pailloHbl, B KOTOPBIX MPOAAIOTCA KBAPTUPHI BCEX CTPOUTEIBHBIX CEPHUH.
17. Coznaiite 6a3y HaHHBIX JJI1 XPAaHCHUS CIICIYIONINX CBEACHHUI: OJIMMITHA/IA, CTPaHa, CIIOPTC-
MEH, KOMaH/1a, BUJl criopta, MecTo. COoCTaBbTE 3aMpOChl, TO3BOJISIOIINE BHIOPATH:

a)
6)

B)
r)
1)

e)
)
3)
u)

CTpaHbl, IPUHSBIIKE y4acTue B 3uMHel ommmnuaae 2018 r.;

CIIOPTCMEHOB, IPUHSBIINX Y9aCcTHE KaK B JICTHUX, TAK ¥ B 3UMHHUX OJIMMITUA/IAX;
CIOPTCMEHOB, OJYUYMBILINX 30JI0TO 10 IBYM WJIM OOJiee BHIaM COPEBHOBAHUMN Ha
OJIHOM M TOM K& OJIMMITHAJIC,

CpeIHee YUCIIO CIIOPTCMEHOB, BBICTABIISIEMBIX KaXI0W CTPAHOUM Ha KaXKIbIH U3 BU-
JIOB OJIMMITHA]T;

CTpaHbl, KOJMYECTBO 1M0OeI KOTOPBIX Ha 3UMHHUX OJIMMITHAAAX, IPEBbIIIAET KOIHYe-
CTBO IOOE Ha JIETHUX,

CTpaHbl, 3aBOCBABIITNE HAaMOOJbIIIEe KomuecTBO Harpaa B 2018 r.;

CTpaHbl, HUKOT/Ia HE YYaCTBOBABIIIME B 3MMHUX OJIMMITHA]IAX;

CTpaHbl, HE y4acTBOBaBIlKe B onuMmnuaaax B nepuoa 2008...2018 r. r.;

CTpaHbl, 3aBOCBABIIINE TIPU30BBIE MECTA TI0 BCEM BHJIaM CIIOPTA.

18. Cozpaiite 6a3y JaHHBIX JUTsI XpAHEHUS CIEIYIONINX CBEACHUIA: TOPOI, 5K/II CTAHIIMSI, TTOE3,
OCTaHOBKH, BaroH, MeCTO, Imaccaxwup, ouner. CocTaBbTe 3alpOChl, TO3BOJISIOIINE BEIOPATh:

a)
0)
B)
r)
1)
e)
)

)
)

MACCaXKUPOB, MOKYMaBIINX OUeTsl B poruiom mecsie u3 CII6 B Mockay;
MacCaXrupoB, MOKYIABIINX B TCUCHUC MCCAlA U MTPSAMBIC U O6paTHI)I€ 6I/UICTI>I;
moe3za, B KOTOPBIX €CTh U KYIIEHHBIC U TUTALKApTHBIC U CUJITYUE BarOHbL;
konmyecTBO moe3aoB u3 CI16 B MockBy;

KOJIMYECTBO OMJIETOB, MPOJAaHHbIX Ha Kaxabli moe3n u3 CII6 B Mockay;

CpeAHsid LIeHa MECTa B KyIIETHOM BaroHe;

noe3aa u3 CI16, nenatomue octaHoBKY B OKyJIOBKE M He Jienatoinue B bomorowm;
moe3aa, y KOTOpbIX COOTHOIICHUE LICHBI CBun MMPOAOIKUTCIIBHOCTHU B ITyTH MAaKCH-
MaJbHO;

noe3na u3 CI16 B MockBy, jenaroiine Bce OCTaHOBKH.

19. Cozpaiite 6a3y JaHHBIX JUTSI XpaHEHUS CIEIYIONINX CBEACHUIA: ONIEpaTop COTOBOM CBSI3H,
aOOHEHT, TOTOBOD, YCIYTH, Tapu(]bl, OMIINK, HAUUCIEHUS, Tu1aTexku. COCTaBbTE 3aIPOCHI,
MO3BOJISIOIINE BHIOPATh:

a)
6)

B)
r)
)
e)
)
3)
)

aboHeHTOB, noJyb3ytomuxcs onmuet AOH no kakomy-nmu0o tapudys;

a0OHEHTOB, MOMEHSBIIMX B IPOLLIOM T'OAY Tapu(] «HOPMAaJIbHBII» Ha Tapu(d «ONTH-
MaJILHBIN;

Tapu(dbl, y KOTOPBIX €CTh OJAMHAKOBBIE OIIIUH;

KOJIM4YECTBO a0OHEHTOB, MOJIb3YIOLINXCS KaXKIbIM U3 TapU(]OB;

OIIEPaTOPOB, Y KOTOPBIX CPEAHSASA LIEHA MUHYTHI BBIIIE, YEM Y APYTHUX;

OIIepaToOpOB, JOXOJHOCTh KOTOPHIX BhIlIEe, yeM y ABB;

aOOHEHTOB, HE OCYUIECTBIISABIINX IJIaTeXel B MPOILIOM KBapTale;

TapuQbl, BKIIOYAIOLINE BCE BOZMOXHbBIE OIIINH;

aOOHEHTOB, KOTOPbIE BCET/1a U3MEHSIIN TapuU(bl OJJHOBPEMEHHO (B OAMH JCHB).

20. Co3paiite 6a3y JaHHBIX JIJIS XPAHCHHS CICAYIONINX CBeACHMIA: IHTepHEeT-TIpoBaiiep, mMoI-
KIIFOUEHHBIC JOMa, XapaKTepUCTUKa KaHaa, aDOHEHT, I0rOBOp, Tapud, HauUCIeHUS, 000py-
JOBaHUE, OOpaIIeHNe B TEXMOIACPKKY, pe3ynbTar. CocTaBbTe 3aMPOCHI, TTO3BOJISIONINE BhI-

Opatb:

a)
6)

B)

r)
1)

a0O0HEHTOB, 00paIaBIINXCS B TEXIIOICPIKKY 110 Borpocy HencnpaBHocT CM440;
aOOHEHTOB, 0OpAIIABIINXCS B TEXIOIEPIKKY JABAXKbI B IIPOIIJIOM MECSIIE;
MIPOBAiiIepOB, KOTOPBIC TIPEAOCTABIISIOT HOCTY MO Tapudam Kak Ha ckopoctu 50,
Tak 70 Mbur;

MpOBaiiIepoB, Mpeaaramx 0ojiee ceMH MoIeel KaOeITbHBIX MOJIEMOB;
MpOBaiiiepoB, NpeaIaraiux Hanboblee YUCIo Tapudos;
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€) KOJIMYeCTBO a0OHEHTOB JJIsl KaXJI0ro IIpoBaiiiepa Mo KaxkaoMy u3 Tapugos;
) aOOHEHTOB, HUKOT'/Ia HE U3MEHSBIINX Tapudp;

3) abOHEHTOB, MMOJH30BABIIMXCS BCEMH Tapudamu;

1) abOHEHTOB, He 0OpaIaBIINXCS B TEXIOICPKKY OoJiee Tpex pas B TOJI.

21. Cozpaiite 6a3y JaHHBIX JUI XpPaHEHUs CIEAYIOLIMX CBEJICHUN: CETh PECTOPAHOB, PECTOPaH,
MEHIO, cocTaB 011101, OPOHUPOBAHUE CTOJIMKOB, YEKH KIMEHTOB. COCTaBbTE 3aIIPOCHI, T03BO-
JSIOIINE BBIOPATh:

a) Ousroza, B COCTaB KOTOPBIX BXOJUT TOBSIINHA,

0) Ousroza, B COCTaB KOTOPBIX BXOAAT OJJUHAKOBBIE HHIPEIUCHTHI,

B) PpECTOpaHBI CETH, B KOTOPBIX OJAMHAKOBBIE OJII0a UMEIOT Pa3InYHYIO IICHY,
I') KOJWUYECTBO OJII0J, mpeaiaraeMbix B ceTu ABB;

1) KOJMYECTBO OJIFOJI, B KOTOPBIC BXOTUT KAXKIIbIF U3 HHTPEINEHTOB;

€) pecropaHbl, Ipelaratollye B TOYHOCTU CTOJIBKO K€ OJIF0/, UTO U 3aaHHBIH;
) pECTOpaHbl, B KOTOPBIX HET YeKa, pa3mep KoToporo npessimaet 20000;

3) pecTopaHbl, B KOTOPBIX CPEIHUN pa3Mep YeKa MUHUMAJICH;

M) pECTOpaHBbl, BBIPYYKa KOTOPBIX TOJI OT r'0JIa BO3PACTAET.

22. Cozpaiite 6a3y JaHHBIX JUI XpaHEHUs CIIEAYIOIIMX CBEJCHUN: TOYTOBOE OT/IeNIeHue, 00ciy-
KHBaeMbI€ aJipeca, MICbMO, 3aKa3HOE MICbMO, OaHIePOIIb, OTIPABUTEND, ITOTyJaTeb,
npueM/Bbliaua KoppecnonaeHIuu. CoctaBbTe 3a1pochl, O3BOJISIONINE BHIOPATh:

a) JIOJAEH, OTHPABISBIINX 3aKa3HBIE MMChMa B MIPOILIOM MECSALIE,

0) mroxei, OTHPABISBILIMX MUCbMa B IPOILIOM MECALE JIBAX/Ibl [0 OTHOMY M TOMY K€
anpecy;

B) JIIOJIeH, OTHPABISABIIMX [TMChbMA B IPOIJIOM MECALE U MOJy4YaBIIUX OTBETHI,

I) KOJIMYECTBO nuceM, rnepecianHbix u3 CII0 B MockBy B mpouuiom roay;

1) KOJHMYECTBO KOPPECHOHJEHIINU KaX10ro u3 Bu0oB Mexay CII6 u MockBoii;

e) cpennwmii Bec banmeponeit u3 Mockssl B CII0;

) TOYTOBBIE OT/EIECHUS, KOJTMUECTBO KOPPECIIOHICHIIMY B KOTOPBIX OOJIbIIE, YEM B
IpyTUX;

3) JIOfIel, OTIPABISAIOMIMX MUChMa BCErla U3 OAHOTO U TOTO K€ OTJENICHUS,

W) IOJIeH, OTIPABUBIINX B IMPOIIOM IOy BCE BUBI KOPPECITOHICHIINN.



