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NMPEAUCITIOBUE

51 ouennb cuacTiuBs, uTo VITIMK HAIIET BPEMSI ¥ CHIBI JIJIsI HATIMCAHYSI KHUTH 06 OCHO-
Bax g3bika T-SQL. PaboTa npenojasaresieM, pyKOBOJUTENEM U KOHCYJIbTAHTOM B 00-
gactu Microsoft SQL Server Ha MpOTSIKEHUN MHOTHX JIET TOMOTaeT €My MTPOCThIM
SI3BIKOM OO'BSICHSITH JIOBOJIBHO CJIOJKHBIE BOIIPOCHI HE TOJBKO HOBUYKAM M HEOTIBITHBIM
MOJIb30BATEJISIM, HO M TeM CTielinagnucTaM, ubs pabora ¢ SQL Server He TpebyeT TeCHOTO
3HAKOMCTBA C SI36IKOM 3aITPOCOB.

Nuyk curtaeTcst OHIM U3 JIyIITUX MUPOBBIX 9KCIIEPTOB 10 s3bIKy T-SQL. MakTu-
YecKH, MbI (4JIeHbl KoMaH bl pa3paboTku SQL Server) KOHCYJIBTUPYEMCST € HEM IO 110~
BOJLY GOMBITIHCTBA HOBBIX CHHTAKCUYECKUX IEMEHTOB, KOTOPbIE TUIAHUPYETCS BBECTH
B Oukaiitmem OyayieM. Ero peKoOMeHIAIiT 1 COBETHI — BaKHAST YACTh TTPOTIECCA Pa3-
paborku SQL Server.

Jls mo60ro 3HaTOKA CBOETO e/Ia HallMcanue 03HaAKOMUTEIbHOMU JINTEPATyPhl — 9TO
Beera HenpocTast 3azada. Oauaxko MKy HeMaso rmoMoraeT GoraThiil IpernogaBareib-
CKHUU OIIBIT, BEb 11eJIeBO ayANTOPUEH Ha ero JeKIUAX SBISIOTCSA He TOJTbKO MPOJIBU-
HyTbIe, HO I HauWHAIoMKe Tosb3oBaTenn. OH CMOT BBIIETUTh OCHOBHI sA3bika T-SQL
u 0TOiiTH! 0T GosIee yraybaennbix TeM. OIHAKO 9TO BOBCE HE 03HAYAET, YTO U3 KHUTU ObLI
BLIOpOIIIEH aOCOJIIOTHO BECh CIIOKHBII MaTepuall. Ik He 60UTCs JOHOCUTD 10 YUTATEIS
TaKue HeITPOCTBhIE TEMBI, KaK TeOPUS MHOKECTB, UCUMCIICHUE TTPEANKATOB 1 PEJISAIINOH-
Hasg Mojiesib. Harpotus, oH nibiTaeTcs onucaThb BCe 3TO IIPOCTBIMU CJI0BAMU, JIOXOUYUBO
00bICHSS UX 3HAYMMOCTD 1151 si3bika SQL. B pesysibraTe untaTe/ib He TOJABKO [10J1ydaer
npejcTaBjieHre 0 MexanusMe pabotsl s3bika T-SQL, HO U IOHMMAeT, oYeMY OH ObLI
peann30BaH NMEHHO TaK, a He NHAJe.

He cexpert, uTo srydiiee cpecTBO MOJAYM MaTepraia B KHUTaX W CIIPAaBOYHUKAX
0 TIPOTPAMMUPOBAHUIO — JTO YAa4HbIA npuMep. B aToM uspanun ux Gyzer nemano,
BCe HEOOXOAUMOE BbI CMOJKETE 3aTPy3UTh 110 cchbliike eksmo.ru/smv/TSQLFundamentals.rar.
T-SQL — nuanext si3pika SQL, cranzaptusupoBannoro opranusanusamu [ISO n ANSI.
OH COIEPKUT JOTOTHEHNUST, KOTOPBIE TIOMOTAIOT CETAaTh TPOTPAMMHBIN KO/ 60JIee BbI-
Pa3UTEJNbHBIM U KOMITAKTHBIM. MHOTHE TTPUMEpPDBI, KOTOpbie TpUBOAUT MINK, mMeroT
JIBe BEPCUU: B OJTHOI MCIIOJIb3YIOTCs (pupMeHHbIe cpezicTBa si3bika T-SQL, a B apyroi
IIPEIOCTaB/IsIeTC CTaHAapTHOe pelnerre. Takoil moaxo) KpaiiHe yao0eH i yuTaTe-
Jielt, KoTophble yke 3HakoMbl co ctangaproM ANSI SQL, a takke /17151 TPOTPaAaMMUCTOB,
CTPEMSIIUXCS MTUCATH KPOCCIIAT(HOPMEHHBIH KOJI.

O recHbix cBst3six Minka ¢ komauoil paspaborku SQL Server MOKHO CYIHUTh yiKe
10 TIEPBOI IUIaBe, I7ie OMUCHIBAIOTCS 0COOEHHOCTH Pa3HBIX BAPUAHTOB MOCTABKU 3TOTO
npoAaykTa — anmnapatHo-tporpaMMHoro (Appliance), nakernoro (Box) 1 o6gauHoro
(Cloud). Pauee tepmur ABC (cokpamiento ot Appliance, Box u Cloud) He ucrosib3o-
BaJICs 3a TIpefielaMu KoMmanuu Microsoft, Ho Temepb HET HUKaKUX COMHEHUH B TOM,
YTO CKOPO OH cTaHeT 001eynoTpeduTebHbIM. [IpHBeIeHHBIE TPUMEPDI BBIBEPEHBI Ha JI0-
KaJbHO 1 06aauHol Bepcusix. THGOPMAIIIo 0 TOM, ¢ Y4ero Cie/lyeT HaunHATb paboTy
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Mpenncnosue

¢ cepsrucom Windows Azure SQL Database, MOXHO HAiTU B MPUJIOKEHUH, PACTIOJIO-
JKEHHOM B KOHIe KHUTM. TakuM 0OpasoM, 9TO U3JaHNUE MOKET CTaTh JAJIS BAC [IEPBbIM
IIarOM Ha IIyTH OCBOEHUsT 0OJJAYHbIX TEXHOJIOTUH, TeM GoJiee uto caiit Windows Azure
[IPEIOCTABJISET BO3SMOKHOCTD GECIIATHOM HOANNCKH.

O6naunoe pacumpenne SQL Server upe3BbYaiiHO BasKHO A1 U3ydeHus. IToOs!
MOYEPKHYTh €T0 3HAUEHUE, TPUAETCSA OTCTYTIUTH OT OOTIETPUHSITHIX PABUJ U TIPOPEK-
JIAMUPOBATD B [IPEAMCIOBUM JAPYTYIO KHUTY — «Benukuil nepexon», aBTopoM KOTO-
poii siBasiercst Hukomac . Kapp (usparenberBo «Man, sanos u Mepbep», 2013).
B Heil mpoOpBIB B 06TAUHBIX BEIYUCTEHUSIX CPABHUBAETCS C MTPOIIECCOM 3IEKTPUDUKATIN
Hayaja mponuioro Beka. Most yOesKIeHHOCTh B MEPCHEKTUBHOCTH 9TUX TEXHOJIOTUI
ewe GoJble okpernia mmocie mpocmorpa upeserranuu Cloud Computing Economies
of Scale («O6;1aunble BHIUNCIEHUS: 9KOHOMUS 3a cUeT MaciTaba» ), koTopyio [Ixeiimc
FamunbTon moarorosua g koudepennnu MIX10 (3anuch gocTymHa MO CCBLIKE
channel9.msdn.com/events/MIX/MIX10/EX011)".

B cBoeii knure Mnuk ynomuHaeT 06 etiie oiHoM GhakTope, KOTOPbIH HAMPSMYIO CBS-
3aH ¢ pa3BuTHEM 00JauHbIX cepBrcoB. PaHbie Bepcun SQL Server 0GHOBJIAINCH OUH
pas B HECKOJIBKO JIET, HO cefiuac mooOHBIH TIOIX0/ YXOIWT B MPOIILIoe. ByabTe TOTOBbI
K TOMY, 4TO KaKJbIIl TO/l B BBIYUCIUTEIBHBIX [IeHTPax KoMmmauuu Microsoft mpoucxo-
JIAT HECKOJIBKO CJIY:KeOHBIX 0OHOBJIeHNIT. Pasnuunst Mexay aBymst Bepcusimu T-SQL
(ucnospzyembivu B SQL Server u Windows Azure SQL Database) npeycMOTpUTEIbHO
nybiukyroTes Ha caiire tsgl.solidg.com. ik cosnaresbHo He 106aBIseT 5Ty MHMOPMAITHIO
B KHUTY, 4TOOBI OHA HE TIOTEPsIIa CBOEH aKTyaTbHOCTH.

[Ipusitoro yrenus. Hameroch, BBl B TOTHOM Mepe HACTAANTECh 3HAKOMCTBOM C SI3bI-
koM T-SQL.

! BCe yKa3aHH])Ie B KHUTE CaliThl aHIJIOSA3bIYHbBIE. M3HaTeTIbCTBO HEe HeCeT OTBETCTBEHHOCTU 3a UX CO-
AE€PKUMOE U HAIIOMMHAET, YTO CO BpPEMEHN HAIIMCAHNMA KHUTN CaliThl MOTJIM M3MEHUTBHCS VIV BOBCE MCYe3-
HyTb. — [Ipumeu. peo.
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BBEAEHUE

B xnure Bbl moznakomuTech ¢ si3bikoM 3arpocoB T-SQL (Transact-SQL), koTopwrii
HCITOJIb3YeTCsT B cepiepe 6as qanubix Microsoft SQL Server u iBJisteTcst pasHOBUIHOCTBIO
crangaptos ISO u ANSI g s3p1ka SQL. Boi usyunre Teopuio, JieKaimyio B OCHOBE 3TON
TEXHOJIOTUH, y3HAaeTe, KaK MMUCATh KO/ JJIsI TOJyYeHUsT U U3MEHEHH JaHHbIX, a TAKXKe
mosryIuTe 001Ilee TIPENCTABIEHIE O TPOTPAMMUPYEMBIX 00 HEKTAX.

W3 namvie mpeHa3HAYeHO JIJIst HAYMHATOTIIX, HO BOBCE He OTPAHUYNBAETCST HaOOPOM
MOIIArOBBIX MHCTPYKIUH. TT0 Mepe M3ydeHus] CHHTAKCUCa 3alIPOCOB BbI yIiiyOUTECh
B Jioruky si3bika T-SQL u ero ajiemeHTOB.

HexoTtopbie TeMbl GYIyT CJIOKHBI IJIST TEX, KTO BIIEPBbIE CTOJKHYJICS ¢ TEXHOJIOTUEH
T-SQL. Takue paszueibl ABIAIOTCA HeobszareabbiMu. CMeso GepuTech 3a HUX, €CJIH
y Bac He BO3HUKAET TPYIHOCTEN € OCTATbHBIM MaTEePHAJIOM. B TIPOTUBHOM cirydae BbI
MOJKeTe BEPHYTHCSI K HUM IOTI03Ke, KOT/Ia HaKotuTe onbiT. DakyibTaTuBHbIE Pa3jiesibl
1151 yTIyGIEHHOTO YTEHWST BBIIETEHBI 0COOBIM 06Pa3oM.

Azbik SQL comepKUT MHOXKECTBO YHUKAJIbHBIX ACHIEKTOB U CUJIBHO OTJIHYAETCS
OT JIPYTUX SI3BIKOB ITPOrPaMMHUPOBaHUsL. KHUTa TTOMOKET MTOHSATD CYTh JAHHOH TEXHOJIO-
TUW U ee COCTABJIAONMX. Bbl HAyunTeCh OnepupoBaTh MHOKECTBAMU U YCBOUTE CTUJIb
SQL-nporpammMupoBanus.

MN3panue He MPUBS3aHO K KOHKPETHBIM BEPCHSIM [IPOrPAMMHOTO 0O€eCIeueH s,
HO B Heil pacCMaTPUBAIOTCS 3JIEMEHTHI SI3bIKa, KOTOPBIE TOSBIJINCH B TTOCJIETHUX MO-
muduranugx SQL Server, B Tom uncisie B SQL Server 2012. [Tpu paccMoTpeHnn Takux
9JIEMEHTOB GyJIET YKA3aHO, KOT/Ia UMEHHO OHU BBE/ICHBI.

Basa panubix SQL Server gocTyiiHa He TOJIbKO JOKAJIbHO, HO ¥ B BH/E 061a4HOIO
cepsuca 1o HaspanueM Windows Azure SQL Database (paree SQL Azure). IIpumepsr
U3 KHUTU TECTUPOBAINCH Ha 06ouX BapuaHTtax cepsepa. O mpobiemMax ¢ COBMECTUMO-
cThio (Hanpumep, HekoTopbie Bo3aMoskHocTu SQL Server 2012 noka unegoctynnb B SQL
Database) moskHO y3HaTh Ha caiite komnanuu SolidQ (tsgl.solidg.com).

YceBouts nHbOPMAIIKIO TTOMOTAIOT TIpUBeeHHbIe yIIpaxHeHus. C UX IIOMOIIBIO BbI
CMOJKETe 3aKPETNTH TTPHOOPETEHHbIE 3HAHMS HA TIPAKTHKE. BBl Takske BeTperute Goee
CJIOKHBIE 33/1a4, OPUEHTHPOBAHHbIE HA YMTaTesIel, KOTOPble yBEPEeHHO YCBanBaloT MaTe-
puas. OHY TOMEYEHBI COOTBETCTBYIOIIUM 00Pa30M 1 He 06513 TeIbHbI /IS BBITIOJTHEHUSL.

Ana Kkoro npeaHasHa4yeHa KHUra

M3 maHue paccunTaHO Ha pa3pabOTINKOB, UCHONB3YoNmX TexHomornu T-SQL, DBAs
u BI, cienimaincToB 110 CO3/IaHMIO OTYETOB, AHAJTUTUKOB, APXUTEKTOPOB U TI0JIb30BaTeJIECH,
KOTOPBIE TOJIHKO HAYNHAIOT paboTaTh ¢ 6a30it manmbix SQL Server u XOTAT HAYUUTHCS
MUCATh 3AIPOCHI U TTPOTPAMMUPOBATH Ha A3bIke Transact-SQL.
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BeepneHne

qTO6bI M3BJI€Yb N3 KHUTU MaKCUMYM I10JIb3bI, BbI /IOJIKHBI UMETD OIIbIT pa6OTbI C o11e-
pannonHoii cucreMoit Windows u ee mpuioKeHUsIMMU, a TAKKe BJIaJeTh OCHOBHBIMHU 110~
HATHAMU, KOTOPBIE OTHOCSITCS K CUCTEMAM YIIPABJIEHU PEJIAMOHHBIMU GazaMu JaHHbIX.

Komy kHura nporneonokasaHa

OjHa U Ta ’Ke KHUTa He MOKeT ObITh YHUBEPCAIBHO U TIOIXOUTD JJIst IOOOH ay1u-
Topuu. B aTOM n3anum paccMaTpuBaioTCs OCHOBBI. [Ipe/ismaraembrit MaTepuas paccuu-
TaH B GOJIbIIeN CTeleHN Ha JIoel, KOTOpbIe He 3HaKOMBI ¢ A3bIKoM T-SQL mim uMeror
He3HAUMTEJIbHBIN OIIBIT B €r0 MCIO0JIb30BaHUU. TeM He MeHee HECKOJIbKO uuTaTesei
Hp(i‘ZIbIZIyH_IeI‘O n3a1aHuA OTMETUIIN, YTO, HECMOTPA Ha MHOT'OJIETHIOIO HpaKTI/IKy, OHMU 3a-
MTOJIHUJIM OIIPeieIeHHbIe TPOOEIbl B 3HAHUIX.

Kak ycTpoeHa kHura

I'naBa 1 — 310 (DyHAAMEHT, HA KOTOPBII OTTMPAETCS BECh OCTAJIBLHON MaTepHaJl KHUTH.
OHa COIEPKUT TEOPETUYECKUE OCHOBBI, 3716Ch PACCMATPUBAIOTCS HATTMCAHKE 3aITPOCOB
U IporpaMmupoBanie Ha ssbike T-SQL, cospanue Tabaui 1 obeciieyeHne HeJI0CTHOCTU
JMAHHBIX. Pa3maHbIM acrieKTaM MoJTydeHus v pelaKTHPOBAHWS WH(DOPMAIIIH TTOCBSIIe-
HBI T7IaBbl 2—8, B T71aBe 9 3aTpoHyTa TeMa MapayjieJIbHbIX COeIMHEHNH U TPAaH3aKITHI.
B riase 10 BbI M03HAKOMUTECH € IPOrpaMMUpPyeMbIMi obbekTaMu. Huske mnpuseneHo
KpaTKOoe CoJ/lepyKaHue KaxKI0i 4acTi KHUTH.

TnaBa 1 «O0mue cBeIeHUs O CO3IaHNU 3AIIPOCOB U IIPOrPAMMUPOBAHIY Ha S3bIKE
T-SQL» nocssena ocaoBam si3bika SQL, Teoprunt MHOKECTB M ICYMCJIEHUIO TIPETNKATOB.
B meil uccienyiorcst Takue TeMbI, KaK PesIsIiIuOHHAst MOjiesib, apxutekTypa SQL Server,
nporiecc cozganus Tabauil U obecriedeHye MeJOCTHOCTU JAHHbIX.

TnaBa 2 «3anpochl K OJUHOYHBIM TabJMI[AM» OXBAThIBAET Pa3/IMYHble ACIIEKThI 13-
BJICUEHMS JJAHHBIX U3 OJHOI Tabmibl ¢ nomolibio oneparopa SELECT.

B raase 3 «Coenmnenus» paccMaTpuBaEeTCA CO3JaHMe 3aIIPOCOB K HECKOJIbKNM Tab-
JIMIIAM C TIOMOIIIbIO COeIUHEHN T (B TOM YHCJIE€ TIEPEKPECTHDBIX, BHYTPEHHUX 1 BHGH_IHI/IX).

B raBe 4 «Biioskennble 3a11pocbl» pedb HOWJET O TOM, KaK 3aBOPaYMBaTh OJIHU 3a-
IIPOCHI B IpyTHE.

TnaBa 5 «Tabimunble BBIPAsKEHU»> MOCBSIEHA TPOM3BOAHBIM TabmiaM 1 06006-
[IEHHBIM TaOJUYHBIM BBIPAKEHIAM, [IPEACTABICHISAM, BJOKEHHBIM (DYHKIUSAM, BO3-
BpalaouM TabJndHble 3HaUeHMs], a Takke oreparopy APPLY.

T'nasa 6 «OmnepaTopsl paboThl ¢ HAGOPAMU» OXBATBIBACT TaKe KOHCTPYKITUH sI3bIKA
SQL, kak UNION, INTERSECT u EXCEPT.

B riaBe 7 «IIpojBuHyTBIe 3alIpOChl» OCHOBHOE BHUMaHUE Y/IeJsieTcsl OKOHHBIM
dyuxisim, oneparopam PIVOT u UNPIVOT, pabote co crpynimupoBaHHbIME HabO-
pamMu JaHHbIX.

B rnage 8 «I3MeHeHMe JaHHBIX» TOBOPUTCS 0 100aBJIEHNHN, OOHOBJIEHU, YAATCHUN
1 00beAUHEHUH COAEPAKUMOrO TaOJIMII.
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BeepneHne

B rmaBe 9 «TpaHsakiiuu u napauiensM» pacCMaTPUBAIOTCS TTapajliesibHble CO-
e/IMHEHUs, KOTOPbIE MOTYT OIHOBPEMEHHO paboTaTh ¢ OHUMHU U TEMU Ke JIAHHBIMU. Bbr
MO3HAKOMUTECH € TPAH3aKIMAMU, OJOKNPOBKaMM, YPOBHAME M30JSIUHA U B3aUMHBIM
GJIOKUPOBAHUEM.

I'nasa 10 <IIporpamMmmupyembie 00HEKTHI» COAEPIKUT OOIIHE CBEIEHUS O TIPOTPaM-
mupoBanuu cepsepa SQL Server ¢ momoribio sa3bika T-SQL.

B koH1e kHUTH HaXOAUTCS pusoskenue «IIpuctymnaem k pabores. B HeM ormcano,
KaK TIOJ[TOTOBUTH CPELy PaspabOTKH, 3arPY3UTh UCXOIHDBII KO JIJis TIPE/ICTABIEHHBIX
VIPasKHEHUH, YCTAHOBUTD JEMOHCTPAIMOHHY0 6a3y manHbix TSQL2012 u Hanucarhb
sarpocs! 17151 SQL Server. KpoMe Toro, B HeM IPUBOASITCS HHCTPYKIMK 110 pabore
C 2JIEKTPOHHOM JIOKyMEHTAIHEN.

CucrtemMHblie TpeboBaHus

B npusnoxenun ykasano, kakue BapuanTsl SQL Server 2012 M03KHO UCTI0JIB30BATD
1151 pabOTHI € KOZIOM, TIPEICTABIEHHBIM B nafannu. OHM OTardaioTest 0cobsiMu Tpebo-
BaHUSME K MTPOTPAMMHOMY U ammaparHomy obecredenuio. Bosee moapobiee 06 aTom
BBI TIpouTeTe B pasjese « TpeboBatuist K 060PYI0BAHUIO U TIPOTPAMMHOMY 06€CIIEYEeHUTO
1t yeranoBku SQL Server 20125 2/1eKTPOHHOU IOKYMEHTAIIM.

s cepuca SQL Database a1u TpeGoBanus He aKTyabHbl, IIOCKOJIbKY 00C/IY K-
BaHUEM €T0 alllIaPaTHbIX U IIPOrPAMMHBIX MOIITHOCTEN 3aHNMaeTcst KoMaHust Microsoft.

NMpumepsbl kopa

Y kHuUrK ecTh cBo caiit eksmo.ru/smv/TSQLFundamentals.rar. 37iech Bbl HalijieTe Bee Ipu-
MepbI KCXOIHOI0 KO/, CIIICOK OUIMOOK 1 OIIEeYaTOK, a TAKIKE AONOJHUTEIbHbIE PECYPCHL
TMogpobHee 06 3TOM MOKHO TPOUYECTh B IpUJIoskeHnn «[IpucrymaeM Kk pabores.

BnaropapHocTun

B cozmanum kaurn TIPAMO WUJIN OTIOCPEIOBAHO YIaCTBOBAJJIO MHOTO JIIOI[CIL/,I, KOTOpbIE
3aCJHYKUBAIOT OTZAECJIbHOTO YIIOMWHAHWA.

Crracu6o Jlnse. Oma HATIOTHSIET CMBICJIOM BCE, UTO ST ZIETAT0, U TEPITUT MEHS, HECMOT-
pst Ha GeCUMCIEHHOE KOJMMUYECTBO BPEMEHH, KOTOPOE s YAEsTIo s13bIKy SQL.

Crracu60 3a OCTOSTHHYTO TIOAIEP;KKY MOUM poauTensiM, Mute u T'a6u, a Takske Gpaty
Mukxku u cectpe Mnne. Bel cMUPHINCH ¢ MOMM OTCYTCTBHEM, XOTS ceiiyac OHO OILyIa-
eTcs ocTpee Bcero. Mama, Mbl BCe PacCUMTBIBAEM HA TBOIO JI0OPOTY, CUITY U PEITUMOCTb.
ITama, ma Te6s BCera MOKHO MOTOKUTHCS.

Boipaxkaio GrarogapHocTh djeHaM KoManabl pazpaborku Microsoft SQL Server:
Jlro6opy Komnapy, Tobuacy Tepairropmy, ¥ Mavangapy Jskasuanapany i MHOTUM Y-
rum. Criacu60 3a Balli CTapaHust U BPEMsT, KOTOPOE BbI TOTPATUIIN Ha BCTPEYH CO MHOH,
MEPETNNCKY MO AJIEKTPOHHOI ouTe, 06/[yMbIBAHKE OTBETOB HA MOU BOTIPOCHI U TIPOCHObI
Pa3bACHUTD HEKOTOPBIE MOMEHTHI. §1 cunTalo, 4To mporpaMMHubie poayKTsl SQL Server
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BeepneHne

2012 u SQL Database craim OTJIMYHBIM HOACHOPHEM IS JaIbHEHIIEro pa3BUTH S3bIKa

T-SQL.

Boipakaro PU3HATENbHOCTD PEAAKIIMOHHBIM KoJueKTHBaM u3natesabcts O'Reilly
Media u Microsoft Press, KOTopbie SBJISIOTCS MHUIMATOPaMK 9TOTO rpoekTta. Cracn6o
Pacceny [I;xoHCy, pyKOBOAUBILEMY IIPOLIECCOM cO cToponbl m3gareabcrBa O'Reilly, a Tak-
sxe Kpucreny Bopry, Katu Kpayc 1 Bcem, KTo IpuHUMAaJI yyacTie B paboTe Hajl KHUTOil.

Buarogapro texHudeckux peaaktopos — Lepbepra AnbbGepra u JIxkaniayky XoTil.
Bamu IIpaBKK1, HECOMHEHHO, YJIYUYIINJIN Ka4€CTBO U TOYHOCTD U3JaHU .

Cnacu6o kommanuu SolidQ, B KoTOpOii st paboTato mocieHue AecsTh jet. MHe 04eHb
MIPUATHO OBITH €€ YacThIO U HAOII0IaTh 3a TeM, KaK OHA pasBuBaeTcss. MHOTHE KOJLTETH
CTaJIM JIJIst MEHSI TTapTHEPaMU, IPy3bsiMu U wieHamu ceMbu. Criacu6o Depuano I. Tep-
pepo, Hyramacy Maxpayamuy, [epbepry Annbepry, lesau [lapka, Ixanayke Xori, Kan-
ne Puss, [tenn Makkoun, @purity Jlexuuiry, Ipuky Ban Couary, /xxoan bama, duy
Teitnopy, Mapusmn Temiuiton, Beppu Yokepy, Aibbepro Mapruny, JlopeHe XumeHrec,
Pomy Tammeiimky, Iumm Kem, Pamaby Mexra, dmaano Punkony, Ipuky Beepmany,
Jlxeit Xakuau, Puuapay ¥Yaiimaiipy, Kapiy PaGenepy, Kpucy Paugamny, Moxany Asery,
Paysmio Uitenty, [Tutepy Jlapccony, [Tutepy Maiiepcy, ITosy Tepau u MHOTHM pyTHM.

s1 6iarozapes KoyieKTuBy pepakiuu xypHana SQL Server Pro, ocobenHo Meran
Kemnep, Jlapon [Turepe, Mutesns Kpokert u Maiiky Otero. BoJibliie gecsatu jiet st ObLt
YaCcThI0 KOMAH/IBI U MOT JIEJIUThCS CBOMMU 3HAHWSIMU C YATATEIISIMU 9TOTO U3/IAHUS.

OtaenbHO#T 6IarofapHOCTH 3aC/IyKUBAIOT ClienuanucThl B obmactu SQL Server —
Anexanapo Meca, Ipaang depxanckuii, Aapon Beprpan, Tubop Kapacum u Ilos Baiir,
aTakxke CaiiMon TheH, Beyiuii crierianauct. MHue 04eHb IPUSATHO yYaCTBOBATh BMECTE
¢ Humu B iporpamme MVP (Most Valuable Professional — nHaubosee rienHbIii crieria-
JIUCT). Y POBeHDb KBAMM(UKAIIMH 3TUX JIOJEH TTPOCTO MOPAXKAET, II0ITOMY 5 BCETA pajl
BCTPETUTHCS ¢ HUMU, YTOOBI OOMEHATHCA UAEAME WU IIPOCTO MOOOILATHCA 32 KPYAKKOM
nBa. Cunraio, YTo HOBOBBe/leHU B si3bike T-SQL B 3HAUMTEIHHOI MepPe OMpe/essTioT-
Cs1 YCUJIMSIMU YYaCTHUKOB rporpaMMbl MV P 1 ujieHamMu coobiiiectBa, 00befuHEHHBIX
WHTEPECOM K JaHHOI TEXHOJIOTHH. 310POBO, YTO COBMECTHAsT pab0oTa IPUBOAUT K TAKUM
BAJKHBIM PE3YJIbTaTaM.

n HaKOHeEIT, cracubo MouM CTyA€HTaM 3a UX IIPEKPaCHbIC BOIIPOCHI, KOTOPbIE 3a-
CTaBJIAIOT MEHA COBEPIIEHCTBOBATDHCA. HpeHOI[aBaHI/Ie SQL JLIOITIOJIHUTEJIbHO MEHA MO-
TUBUPYET. ITO MOST CTPaCTb 1 MO€ TTPpU3BaHUE.



Masa 1

OBLUME CBEOEHUA
O CO3AAHUU SANTPOCOB
M NPOrPAMMUPOBAHUUN HA A3bIKE T-SQL

[Ipennaraem Bam MOTPY3UTHCS B MUP, He TTOXOKUM HU HA ONUH APYTOH, — MUP,
B KOTOPOM JIEHCTBYIOT 0cobble 3aKoHbI. Eciu 910 Baiie mepBoe 3HAKOMCTBO € SI3BIKOM
Transact-SQL (T-SQL), BbI I0KHBI UyBCTBOBATH cebst, Kak Ajnca mepesi HadyagioM
npuksouenuii B Crpane Yynec. Y Bac Brepenu Bce camoe unrepectoe! /st Mmens 1y-
TellecTBUE ellle He 3aKOHYMI0ch. HarpoTus, 5 nmpojioykaio CBOM My Tb, HATIOJTHEHHbIHT
HOBBIMU OTKPBLITHSAMHU.

51 paboraio ¢ s3bikoM T-SQL MHOTO JIeT: IIpeloJiaBanue, IIpe3eHTalui, HalucaHme
crareil ¥ KHWT, KOHCAITUHT. /711 MEHsT 9TO He MPOCTO SI3BIK, 8 CITocob MbIIIIeHns. S yacto
MMEJT JIEJI0 CO CTOKHBIM MAaTePHUAIOM, HO 06 OCHOBAX He mican aBHo. He motomy, 4To
3TO CJIMIIKOM JIETKO, — HA CAMOM JieJie BHelIHsIst mpoctoTa si3bika T-SQL o6manumBa.
$1 Mor 6bI TOBEPXHOCTHO OOBSCHUTH €r0 CHHTAKCHUC, YTOOBI BB YK€ Yepe3 HECKOJIbKO
MUHYT CO3/IaBaJIN COOCTBEHHbIE 3aTIPOCHI, HO B IOJTOCPOYHON TIEPCTIEKTUBE TAKOH IO/
X0/l TOJIbKO TIOBPEIUT, MellIasi IIOHATh CYTh TEXHOJIOTUM.

BoicTyTast IPOBOJHUKOM B HOBOM JIJISI Bac MUpe, st 6epy Ha cebst GOJIBIIYI0 OTBET-
CTBEHHOCTD. [103TOMY, TIPEX/IE YeM Ircath 00 OCHOBAX, X0UeTcst OBITh YBEPEHHBIM,
YTO TIOTPAYEHO JAOCTATOUYHO BPEMEHU U CUJI HA U3YUYeHue 1 MOHUMaHUe TAHHOW TeMBbI.
T-SQL — riry6okuii A3bIK, 1 3HAKOMCTBO C HUM CJIe[lyeT HaunHaTh He ¢ 6a30BOTO CHHTAK-
CHCA M HAITMCAHKS 3aIIPOCOB, KOTOPbIE BO3BPAIIAIOT HYXKHBIN pe3ysibTaT. DakTuuecku, Bbl
JOJIKHBI 3a0BITH BCE, YTO 3HAJU O [IPOTPAMMUPOBAHUY, U HAYATH MBICJUTD TOHSTUSIMU,
npungaTeiMu B T-SQL.

TeopeTunyeckmne OCHOBbI

SQL pacuudpossiBaercst kak Structured Query Language (CTpyKTypUpPOBaHHBII
A3BIK 3aIIPOCOB). DTO CTAHAAPTHBIN SA3BIK, CIIEIUAIbHO CO3/JaHHDBIN /IJIS BLITIOJTHEHUS
3aIIPOCOB 1 YIIPABJICHUS COAEPKUMbIM PeJisiiioHHbIX 6a3 ganHbix (B/1). Cucrema yrpas-
senust pessnuorabivu Gazamu ganubix (CYPB/]) ocHOBBIBaeTCst Ha PEJSIITUOHHON
(sroruueckoit) moztesn (PM/I) npeicraBienust nngopmaiiny, KOTopast B CBOIO 04ePe/lb
GaszupyeTcs Ha IBYX pasfielaX MAaTeMATUKU: TEOPUU MHOKECTB 1 NCYMCTICHUH TTPEINKA-
TOB. MHOTHE SI3BIKU TIPOrPAMMUPOBAHUS U TieJIbie 001acTh MHPOPMATHKY Pa3BUBAJICH
UHTYUTUBHO, HO TexHosiorus SQL uMeeT noj co6oi npouHbIil hyHAaMEHT — TIPUKJIa-
HyI0 MateMaTuky. Takum 06pasoM, s13bik T-SQL onmpaeTcs Ha KPEIKyIo TeOPeTHYECKYIO
6a3y. Kommanust Microsoft mosuiinoHupyeT ero Kak aAuajiekT (Ui paciiupeHne) i3bika
SQL nnsg coeit pupmennoit CYPB/I noa nassanuem Microsoft SQL Server.
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B aToMm paszesie MbI TIO3HAKOMUMCS C TEOPETHYECKUMU OCHOBaMH st3bika SQL., 06cy-
JIIM TEOPUIO MHOKECTB, UCUYUCJIEHUE ITPEANKATOB, PEJATTNOHHYTO MO/IEJIb 1 JKU3HEHHDIN
1K1 nHdopMaim. KHura He gBisgercs ydeOHUKOM 110 MaTeMaTHKE UM IIPOEKTHPO-
BaHI/IIO/MO[[eJII/IpOBaHI/IIO BI[, IIO9TOMY IIPpEeACTaBJICHHbIE CBEAECHUA JIMIMIEHbI MHOTHUX
(bopmasbHOCTEl 1 He TIPeTeHIYIOT Ha MoJHOTY. Most 3aaya — nath 6asy JJIst M3y YeHs
s3pika T-SQL 1 04epTuTh KJII0YeBble MOMEHTDI, HEOOXOAUMbIE JJISI TIPABUJIBHOTO 110-
HUMaHWS JaJbHEUIIero MaTepraa.

HESABUCUMOCTbD OT A3bIKA

@ PensumoHHas mogenb He nNpuBsa3aHa K KOHKPETHOMY A3biky. Bbl MoXxeTe peanu-

30BaTb ee B N0OOM A3bIKe NPOrpaMMUPOBaHMS, HANPUMEpP B pamMKax CTPYKTYpbI
knaccos C#. Centvac mHorme CYPB/, nomnumo ananektoB SQL nogaepxmsatoT
apyrue cpeacTtsa ynpaeneHus (kK npumepy, B SQL Server npegycmMoTpeHa uHTe-
rpauus co cpepnoii CLR).

Kpome Toro, cneayet noHMMaTh, 4To SQL B HEKOTOPbIX aCMEKTaxX OTKIIOHAETCS OT
peNauMoOHHON Moaenu. ECTb MHEHUE, YTO eMy Ha CMEHY O0J/IKEH NPUATU HOBbIN
A3blK, KOTOPbLIN 6yaeT cnenoBatb noctynatam PM/, 6onee ctporo. OgHako Ha
DaHHbI MOMeHT SQL sBnsieTcs NPOMBILLNEHHBIM CTaHAAPTOM U MPUMEHSIETCS BO
Bcex Beaywmx CYPB/,.

OOMNOJIHUTENIbHbIA MATEPUAN

m Moapo6HOCTN 0 pacxoxaeHusxX a3bika SQL 1 penauroHHON MOAeNN AaHHbIX, a TaKKe

cBeneHus 06 ncrnonb3oaHmm SQL B pamkax PM/L MOXHO HaliTyi BO BTOPOM U34aHUn
kHuru Kpmuctodepa Oerita SQL and Relational Theory: How to Write Accurate SQL
Code (n3patenbcteo O’Reilly Media, 2011).

SQL

B Hauvase 1970-x rr. komnanuss IBM paspaboraja sI3bIK IPOTPaMMHUPOBaHUS
SEQUEL (Structured English QUEry Language — cTpyKTypuUpOBaHHbII aHTIHICKIIA
S3BIK 3alPOCOB), KOTOPBIH ucoib3oBasics B ee pupmennoii CYPDB/] mon nazsanunem
System R. ITosske 13-3a CIIOPOB, CBI3aHHBIX ¢ TOPTOBON MapPKO, MMsI SI3bIKa OBLIO 13-
Meneno Ha SQL. B 1986 r. SQL cran ctanzaproMm AMepUKaHCKOTO HAIMOHATHHOTO
uHCTUTYTa cTaHAapToB (ANSI), a uepes ro MpoIIes CTaHAAPTHIAIIIO M exXIyHApOTHON
opranuzaruu no ctangaprusanuu (1SO). C rex mop pas B Heckosibko jieT ANSI u ISO
BBIITYCKAIOT HOBBIE BEPCUU SA3bIKA. 32 9TO BPEMSI CBET YBUIEJIU CIICYTONNE CTAHIAPTHL:
SQL-86 (1986), SQL-89 (1989), SQL-92 (1992), SQL:1999 (1999), SQL:2003 (2003),
SQL:2006 (2006), SQL:2008 (2008) u SQL:2011 (2011).

SQL HamoMuHaeT aHTJIMICKUI SI3BIK U UMEET JIOTMYECKYTO CTPYKTYPY. B oTiimune
OT JIPYTUX SI3bIKOB MIPOTPAMMUPOBAHUSI, KOTOPbIE UCIIOJIb3YIOT UMIIEPATUBHbBIN MOJI-
xo/1, B SQL mpuMeHseTcs /iekIapaTuBHbIN cTHITh. [[pyrumu ciioBamu, ¢ momotisio SQL
OIUCHIBAETCS, MO U KAK Bbl XOTUTE IIOJIY4YHTh, a BCE AeHCTBUs 110 00paboTKe 3ampoca
sormosnsier CYPB/I.

SQL coueraer smementsr s136ik0B DDL (Data Definition Language — 5136k omn-
canus nanHbix), DML (Data Manipulation Language — s3bIK yIpaBJeHHs JaHHbI-
mu) 1 DCL (Data Control Language — si3bik ynpasienust B/[). DDL onucbiBaet 00b-
€KTBI ¥ CO/IEPKUT WHCTPYKIMN CREATE, ALTER, DROP u T. 1. A3sik DML, xoTOpsIit
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II03BOJISIET 3allpalllMBaTh U PeaKTUPOBaTh JaHHble, BK/IIOYaeT ornepaTopbl SELECT,
INSERT, UPDATE, DELETE, TRUNCATE u MERGE. Brityer 3abayxaenne, uto DML
OrpaHMYMBaETCs JIUIIb KOMaHJaMU JJis pelaKTUPOBaHus, HO, KaK YIIOMSIHYTO BBIIIIE,
B COCTaB SI3BIKA BXOAUT UHCTPYKIUS SELECT. Kpome Toro, MHOTHE CUUTAIOT, YTO OIe-
patop TRUNCATE otHOocutcst Kk DDL, xoTs on aBasiercsa yactoio DML. A3k DCL ipen-
Ha3HaueH JUIsA paboThI ¢ TPaBaMU JOCTYTIA ¥ COAEPKUT HHCTPYKIMU GRANT 1 REVOKE.
B xaure Mur cocpenorounmcs Ha s3pike DML,

T-SQL — muanext s3pika SQL, KOTOPBIH MPeOCTABISAET HEKOTOPbIE (PUPMEHHBIE
pacumpenvist. [Tpu 3HAKOMCTBE ¢ KayKIBIM 2JIEMEHTOM CUHTAKCHCa st 61y OT/IENBHO OT-
Me4yarTh, CTaHI[apTHbeI OH MNJIN HET.

Teopust MHOXeECTB

Teopust MHOKeCTB, paspaborarHas Teoprom KaHTOpOM, — OJMH U3 pasziesioB Ma-
TeMaTUKHU, Ha KOTOPbIX OCHOBAaHA PeJIAIMOHHast Moziesib. BoT kak Kanrtop onpenenser
MHOKECTBO:

ITo0 mnosxcecmsom moL nonumaem oboe obvedunenue 8 00Ho yeoe onpeode-
JIEHHBLX, 6NOJIHE PASIUMUMDBIX 006EKIM08 HAULeT] UHMYULUL UL HAULET] MBICIIU.

— Jlwcosep Y. layben u Teope Kanmop
(uzdamenvcmeo Ilpurncmonckozo ynusepcumema, 1990)

Kaskmoe cioBo B 9T0i1 1iutate uMeet ryGoKuii cMbica. OrpeesieHrsT MHOKECTBa
U TIPUHA/JIEKHOCTH K HEMY SIBJSIOTCA akcnomamiu. JI106oit aeMenT BeeeHHON 6o
BXOAUT B MHOKECTBO, ]H/I6O HET.

Haunewm co ciioBocodeTanus «B 0J{HO 1ie10e». MHOXKeCTBO cie/lyeT paccMaTpUBaTh
KaK e[MHYIO CYIIHOCTH. BBI OKHBI COCPEOTOUUTHCSI HA COBOKYIMTHOCTH OOBEKTOB,
a He Ha OTJeBHBIX ee CoCTaBasonux. [T1o3ske, KOT/Ia BBI Oy€Te MHUCATH 3aTPOCHI K Tab-
stte (HampuMep, TabJauie COTPYAHUKOB), BaM MPUAETCS IYMATh O €€ COMEPKUMOM
KaK O €JIMHOM I11€JIOM, UTHOPUPYS YaCTHBIE 3aMUCH. JTO 3BYYUT JOBOJBLHO MPOCTO,
OJTHAKO, KaK TTOKA3BIBAET TIPAKTUKA, MHOTHM MTPOTPAMMICTAM TaKO# 00pa3 MbITILIEeHUsT
JIAeTCS TSKEJIO.

CJI0BO «PasIiMuyUMbIX» O3HAYACT, YTO KAJKIBIH 2JIEMEHT MHOKECTBA JOJLKEH OBITh
YHUKATBHBIM. QOeCTIeqnTh YHUKATHHOCTD CTPOK B TAOIUIIE MOKHO C TOMOIIIBIO KTI0YA.
Tabauity, y KOTOPOIt €T0 HeT, HeJb3sT CAUTATh MHOKECTBOM, TIOCKOJIBKY CTPOKH HEBO3-
MOSKHO UICHTU(DUIIUPOBATH YHUKAIBHBIM 06pa3oM (3To yike Gy/1eT MyJIbTUMHOKECTBO).

Boipaxkenue «Hanreit M”HTYWUIIUM WJIM HAIIEN MBICTU» MOPAa3yMeEBAET, 4TO OIpe-
JleJIEHE MHOKECTBA SIBJISIETCST CyOBEKTUBHBIM. BO3bMeM KJIACCHYIO KOMHATY: KTO-TO
TIPEJICTABJISIET ee KaK MHOXKECTBO JI0/Iel, a KOMY-TO OHA Ka)KeTCsI COUeTaHNEeM JIBYX
MHOKECTB — YYeHUKOB 1 yunTeseii. Takum 06pa3oM, B TPAKTOBKE 9TOTO IOHATHS €CTh
ompeiesieHHast cBo6oia. IIpoekTupyst Moes b JaHHbIX 1711 BJ], HCOOXOMMMO TIATENTLHO
B3BEIINBATh CyOhEKTUBHbIE TOTPEOHOCTH IPUIOKEHHS, YUTOOBI II0A00PATh ITOAXOISIIIEe
orpesiesieHre OYyIINUX 3aHCe.

Yro KacaeTcs caoBa <<O6'I)CKTOB>>, TO oIlipezesieHre MHOKECTBA HE OTPaHUYNBACTCA
(I)I/ISI/I'-IECKI/IMI/I CYUTHOCTAMU, TAKUMU KaK aBTOMOOUJIN WJIN COTPYAHHUKU; OHO TaKXKeE
oriepupyer a6CTpaKTHbIMI/I TOHATHUAMUA BPOJE ITPOCTHIX YU CEJT NN JIMHU.

20




O6LMe cBeAeHNs O CO34aHMM 3aNpPOCOB U NMPOrpaMMnpoBaHnmv Ha s3blike T-SQL

O/IHB.KO TO, 4TO HE yueJ1 KaHTOp, SABJIAETCSA HE MEHEE BaKHbIM, YEM €TI0 OlIpe/ieJIeHnE.
O6paT1/1Te BHUMaHME, B IUTATEC HUYETO HE CKa3aHO O IOPAJ/IKEe pasMelleHnA 3JIEMEHTOB,
[IOCKOJIBKY C TOUKH 3PEHIUST TEOPUU MHOKECTB OH He UTPAeT HUKaKou poJiu. /st mepeunc-
JICHUST 3IEMEHTOB MHOKECTBA UCTIONB3YIOT (GUTypHBbIE CKOOKHU: {a, b, c}.lockoJbKy
MOPS/IOK HE UMEET 3HAUEHNUS, OJTHO U TO K€ MHOXKECTBO MOXKHO 3aIHICATD TI0-PAa3HOMY:
{b, a, ctum {b, c, a}.ToBops omHoxectBe arpubyToB (B SQL MX HA3BIBAIOT
CTOJGIIAMH ), KOTOPBIE COCTABJIAIOT 3ar0J0BOK oTHOIIEeHN (B SQL 570 Tabauna), ormeuy,
YTO 37IEMEHT JIOJLKEH UeHTU(HUIINPOBATHCS M0 NIMEHH, a He 110 MOPSIAKOBOMY HOMEDY.

Takum ke 06pasoM paccMOTPUM MHOKeCTBO KopTeskell (B SQL — crpokn), co-
CTaBJISTIONIEE TEJIO OTHOIIEHUST. 3/1€Ch KAXKIbII 2JIeMEHT UeHTU(DUIIUPYETCsI 3HAYeHUEM
CBOETO KJII0YA,  He MO3UIHeil. MHOTHe TPOrpaMMUCTBI C TPYIOM IPUHUMAIOT TOT (GaxT,
4TO CTPOKH B TabJIvile, K KOTOPOI OHM BBIMOJIHSIOT 3aITPOC, HUKAK HE YIOPSIOUEHBI.
VIHBIMU CJIOBAMMU, €CJTH BBI CHEIMATIbHO HE YKAXKETe OlPeIeIeHHbI CI0co6 COPTUPOBKU
JIAHHBIX, 3AITUCH C PE3YJIbTaTaMu 3aIpoca Oy/IyT Pa3MeIleHbl B TPOU3BOJILHOM TTOPSIIKE.

UcuucneHue npeankaTos

Eie oyiun pasjiesr MaTeMaTUKU — UCYNCTIEHUE MTPEIUKATOB — U3YYaeTCs CO BPEMEH
JlpeBueii I'perrn. OCHOBOIIONOKHUK PeJisiiinonHoit Mozesu darap @. Koy cesizan vc-
YUCJIeHNE TPEIMKATOB C YIIPABJIEHUEM JJAHHBIMU M TIPOIIECCOM UX u3Byedenus. [Iporie
rOBOPS, PEIUKAT — HTO CBOICTBO MJIM BbIPAKEHIE, KOTOPOE NGO MMEET MECTO, JIMOO0 HeT
(To ectb 0HO GO UCTUHHOE, 1100 J10KHOE). C IOMOIIBIO IPEAUKATOB B PEJISIIUOHHOIL
MO/JIEJTH TTO/IIEPKUBAETCS JIOTUYECKAS IEJIOCTHOCTD U CTPYKTYPUPOBAHHOCTD TAHHOCTb.
ITpexncraBbre, 4TO y HAC ecTh TabJIKIa MO/ HazBaHueM Employees, koTopast XpaHUT 3a1ucu
TOJIBKO O CJIy’KaLlKX C 3apILIaToi Gosibine Houst. Ee mpennkaTom Oyzer «3apiuiata GoJibiie
HOJIsI» (BBIpaskeHue Ha sA3bike T-SQL BoIrIgAuT Kak 3aprimaTa > 0).

Bbl MOKeTe UCIIOIb30BaTh IPEAMKATDI /I PA3JINYHbIX 3a/a4, HAIPUMEP, YTOObI
OIPEIEIUTD TIOAMHOKECTBA, (DUIBTPYS AaHHble. Eciin B pesysibrare 3arpoca K TabJiuiie
Employees HEOOXOAMMO TIOIYYUTh CTPOKH TOJBKO JJIsl COTPYAHUKOB 13 OTAEJa IPOJAIK,
MIPEIMKATOM JIJISI Balllero (pUJIbTpa BHICTYIIUT (Dpasa «oT/esl paBeH MpoIakiy (BbIpake-
Hue Ha ga3bike T-SQL: ormen = 'mpomaxu').

[TpennkaTsl NCTIOMB3YIOT 1 17151 OTIPEIesIEHUSI MHOKECTBA, BE/Ib €T0 He BCeT/ia MOXKHO
HAUTH Iy TeM TIePEYNCICHIUS BCEX 9JIEMEHTOB (HAIPHMED, €CJIM OHO OeCKOHEUHO). JlaHHBII
TTOJIXO/I TAKIKE [03BOJISIET KBAIM(MDUIIMPOBATh MHOKECTBA HA OCHOBE UX CBOMCTB. [Ipumepom
GECKOHEYHOTO MHOKECTBA, OIIPEIEIEHHOTO ¢ IOMOIIbIO IIPeUKaTa, CJIYKUT TOCJIE0BA~
TEJIBHOCTD MPOCTBIX YMCET; IPEANKAT B 9TOM CJIy4Yae 3BYYUT TaK: «X — ITOJIOKUTEIHHOE
1esioe uncio 6osplie 1, koTopoe genuTes ToabKo Ha 1 1 Ha camo cebst». s moboro yKa-
3aHHOI0 3HAYEHU [TPEIUKAT 6y11eT 00 UCTUHHDBIM, JT100 JIOKHBIM. MHOKECTBO POCTHIX
qucesr — 3To Ha6op BCEX 2JIEMEHTOB, /IS KOTOPBIX TIPEANKAT SIBJSETCS UCTUHHBIM. JTUM
c11ocoboM HaxXOAT U KOHEYHbIe MHOKECTBA. Hanpuwmep, s Ha60pa ajmeMmeHToB {0, 1,
2, 3, 4, 5, 6, 7, 8, 9} UCTUHHBIN [IperKaT BbIMIAUT CJIeAYIONINM 06pa30M:
«X — I[€JIOE YMCJIO, KOTOPOE GoJIbIIIe WIN paBHO () 1 MEHBIIIe UK PAaBHO 9».

PenauunoHHaa mopenb

Penaimonnas (siorndeckas) Mojiesib, TIpeiHa3HaueHHas /7151 yITPaBIeHUs] I MaHUITY-
JINPOBaHUA JTaHHBIMU, OCHOBBIBAECTCA Ha TEOPUU MHOKECTB 1 UCHUCJIEHUN TTPE/INKATOB.
Oma Gbuta cozmana Jarapom D. Kommom, a 1mos:ke UCTONIKOBAHA U YCOBEPIIIEHCTBOBAHA
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Kpucrodepom Jetirom, Xbio /lapserom u 1ip. [lepyio Bepcutio pessimonnoii momesn Koz
npenoxuia B 1969 . B uccnenoBareibckoM otdere komranuu [BM, KoTOpbIit HazbIBaJICs
«JTuddepeHimpyeMocTb, H3GBITOYHOCTH U COTJIACOBAHHOCTH OTHOTIEHUH, XPAHATIIXCS
B GOJIBLINX XPaHUIUIIAX JaHHBIX>. B 1970 r. sxypran Communications of the ACM omy-
GJIMKOBAJT HAYUHY10 pabOTy MO/[ 3aT0JIOBKOM «PeJISIIIMOHHAST MOJIESTb IAHHBIX JI7IsT GOJIBITIX
pas/essieMbIX XPaHJIHII, Tie Koyl M35k 10paboTaHHY 0 BEPCUIO CBOEI UIEH.

3aiaua pesIIIHOHHON MOIE/ I — 00€CIIEYNTh COTJIACOBAHHOE MIPE/ICTABJICHIE TAHHbIX
€ MUHUMAJIbHOM (MJIH BOBCE OTCYTCTBYIOIIEI ) M3OBITOYHOCTBIO, HE KEPTBYS IIPH 5TOM UX
MIOJTHOTOIA; TIEJIOCTHOCTD IAHHBIX, BBITEKAIONIAST U3 UX COTJIACOBAHHOCTH, SIBJISIETCST YaCTHIO
mojesin. [Tomumo peanuzanyu pessiiinonnoit mosenu CYPB/I noskHa nipeoctaBiisTh
CpeJCTBa [t XPaHEHUsI IaHHbIX, YIIPABJICHMs UIMH, 00eCIIeYeHUs X [ETOCTHOCTH U Bbl-
MOJIHEHUST 3aITPOCOB K HUM. [IpouHbIil MaTeMaTuecKuii (hyHIaMeHT TI03BOJISIET C yBe-
PEHHOCTBIO CKa3aTh, UMEET JIM OTIPEICJICHHBIN 9K3eMILISIP MOJIC/IN JIAHHBIX (Ha OCHOBE
KOTOPOI mosske Oy/ieT crenepupoBata peaibHas BJl) kakue-i1n60 U3 bsHBL.

Pensammonnas Moiennb onmpaeTcst Ha Takue MOHSATHS, KaK TIPETOKEeHS, TIPEINKATHI,
OTHOMIEHUsT, KOPTEKH, AaTPUOYTHI U T. . JIIOISIM, IAIEKUM OT MATEMATUKU, 9TH TEPMH-
HBI MOTYT IT0Ka3aThCsl yCTpallaoluMu. B cieayiomux pasjenax Mbl paCCMOTPUM UX
KJIFOUEBbIE aCTIEKThI, HCIIOJIb3YsT HeOPMATBbHBIN MOAX0A O€3 CYyXUX MAaTeMaTHUECKIX
ompenenaeHui. S TakKe MOMBITAIOCH 0OBSICHUTD, KAk BCe 3TO OTHOCHUTCS K B,

HpeI[JIOPKCHI/Iﬂ, npeauKaTbl 1 OTHOIEHUA

MHeHuUe 0 TOM, YTO TEPMUH <«PeJIAInoHHbIN> (relational) oTHOCHTCS K CBA3SIM MEXKLY
TabJIMI[AMI, He COBCEM KOPPEeKTHO. Ha caMoM Jiefie 3T0 MaTeMaTHIeCKOe MOHSITHE, KOTOPOE
UCTIOJIh3YeTCs JIJIS TIPeICTaBIeHus MHOKecTBA. C TOUKU 3PEHUS PEJISIMOHHON MOJIeIN
OTHOILEHWE — HTO MHOKECTBO CBSI3aHHOU Meskay coboil nHbopMaiuy; B st3bike SQL
AHAJIOTOM TepMUHA (XOTh M HE CTOTPOLEHTHBIM) siBJIsieTcst Tabsmia. Kiroueast ocoben-
HOCTB PEJISIIIUOHHON MOJIEJIH 3aKTI0UAETCST B TOM, YTO OJJHO OTHOIIEHHE JOJIKHO ObITh
NPEICTABJICHO OJHUM MHOKECTBOM (Harpumep, Tabmiieii Customers). CTOMT OTMETHTb, 4TO
PE3YIBTATOM OTIEPATINii C OTHONIEHUSIMHU (OCHOBAHHBIMH Ha PEJISIIIMOHHON asreGpe) TakKe
Gyziet oTHOIEeHMe (HATTPUMED, IPH COEIMHEHNY JABYX TabJIHIT OIYyUUTCst HOBas TabmIa).

NMPUMEYHAHUE

-

lg' B pamkax penaumMoHHon Moaeny pasnnyaioT MOHATUS OTHOLLEHWI N PENSLUNOHHBIX

' epemeHHbIX, HO 8 B 060X Chyyasx 6yay UCMnoNb30BaTk TEPMUH OTHOLLEHMUE.
Kpome Toro, OTHOLWEHUSI COCTOAT M3 3arofioBka 1 Tena. 3aroioBOK COAEPXUT
MHOXEeCTBO aTpubyToB (CTONOLOB), rAe KaXAblii 3aNeMeHT naeHTuduumnpyeTcs
VIMEHEM M Ha3BaHMEM TuNa. Teno — 3TO MHOXECTBO KOpTeXel (CTPok), rae nodon
3N1IEMEHT Pacno3HaeTCs C MOMOLLbIO Kiltoya. YToObl Bac He nyTaTh, 1 0yay roBOpUTb
o Tabnuue kak o Habope CTPOK.

[Ipoextupys crpykrypy B/l, Bbl 10JKHBI TOAaTh MHMOPMAIIUIO B BUJIe OTHOIIEHUIT
(tabuuir). CHavasma HEOOXOAUMO OMPENETUTh TPEJIOKEHISI, KOTOPbie OYIAYT Mpei-
craBiensl B Bameli b/l. [Ipennokenne — aTo MCTUHHOE WJIH JIOXKHOE yTBEPIKAEHUE.
Hanpuwmep, yrBepxaenue «cayxamuii Miuk ben-Tan popuncs 12 despans 1971 .
u paboraer B oTesie HHGOPMAIIMOHHBIX TEXHOJIOTUN» ABJseTCH Ipeiaoxkenuem. Hc-
TUHHOE MPEIJIOKEHIE TIOATBEPKAAETCS M IPUHUMAET BUJL CTPOKK B Tabuuiie. JIoKHOe
MPEIOKEHIE He MOKET cebst MoATBepUTh. Takoil MoXo/] Ha3bIBAIOT MPEANOI0KEHHEM
o samkHyToct mupa (closed world assumption, umu CWA).
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Jlanee npeyioxenus nojieskaT hopmanusanui. J[jist 9Toro Bo3bMUTE PeasibHbIe JIaH-
Hble (TeJI0 OTHONIEHNS ) U OTIPEIESTUTE UX CTPYKTYPY (3ar0JI0OBOK OTHOIIEHNS ), HAI[PIMEP
dopmupyst 3 mpessoxkeHni mpeukaThl. CunTaiiTe, 9TO MPENKATHI — 3TO TapaMeTpH-
30BaHHbIE IIPE/JIOKEHUS. 3aroJI0BOK OTHOIIEHUS COAePKUT Habop arpubyTos. O6parure
BHUMaHUe Ha IIPUMEHEHNE CJI0Ba «HaO0P»: B PEJISIIIUOHHON MOJIE/IN aTPUOYThI SIBJISIIOTCS
HEYIIOPSIOUYEeHHBIMU U pasinauMbiMu. Kaskaplii arpubyT naeHTU(hUIIPYETCS 110 UMe-
HY 1 HazBaHWIO TUa. HamprMep, 3arofoBok oTHOIeHWsT Employees MoskeT cocTOSTD U3
cienyomux arpuOyToB (BRIPAsKEHHBIX B BUJIE IIAp MMsl/Ha3BaHHUe THIA): employeeid
integer, firstname character string, lastname character string,
birthdate date, departmentid integer.

Tun — ojHa u3 HanboJiee GyHIAMEHTAIBHBIX COCTABJIAIONMX oTHOIIeHuiT. OH orpa-
HUYKMBaeT aTprlyT OlpeeeHHBIM HaGOPOM BO3MOYKHBIX MJIM KOPPEKTHBIX 3HAYEHHIA.
Hampumep, T INT — MHOKECTBO BCeX IEJIbIX YKces B inanaszone ot 2 147 483 648 no
2 147 483 647. D10 opuH U3 npocTeiux BuoB npeankatoB B b/l. K npumepy, B/l He
MPUMET TPeJIOKEHNE, B KOTOPOM JIaTa POXKIEHUST COTPYAHUKA BBITJSIIUT Kak «31 je-
kabps 1971 r.» (He ToBOPs 0 3HaYeHUU Bpoje «abBril» ). THIl IOAXOANUT He TONBKO AJIs
OIMCAHUS TIeJIBIX YUCEJI MJIM CTPOK, OH MOJKET II€PEUnCISITh BO3MOKHbBIE 3HaUeHusI (CKa-
KeM, ToJkHoCTH ). THi Takke ObIBaeT cokHbIM. HaBepHOe, JTydlite BCETO O HeM IyMaTh
KaK 0 KJIACcCe, COCTOSIIEM U3 MHKATICYJIMPOBAHHBIX JAHHBIX U MEXaHU3MA, KOTOPbIN
ATUMU JIAHHBIMU YIIpaBJjsieT. B KauecTBe mpuMepa MOXKHO ITPUBECTH TEOMETPUUYECKUI
THUII, TIOJIIEPSKUBAIONUN MHOTOYTOJTbHUKU.

OrcyTcTBylomue 3Ha4eHust

WNcTouHmKOM MHOTOYNCICHHBIX CTIOPOB SIBJISIETCS YTBEPIKAECHUE, UTO MPEANKATHI
B PEJIAIIMOHHON MOJIeJIM OTPaHUYeHbl pAMKAMMU IBOMYHOMN JIOTUKU. [[pyrumu ciioBamu,
[PEAUKAT MOKET ObITh JIMOO MCTUHHBIM, JTHOO JIOKHBIM — JPYTUX COCTOSIHUN Y HEro
HeT. /[BoWYHas JIOTHKA COTJIACYETCSI C 3aKOHOM HCKIIOYeHHOTO TpeThero. OTHaKo ecTh
MHEHWeE, YTO MPEUKAT MOXKET TOJIePKUBATD TP (MU Ia’Ke YeThIPe) COCTOSHUSA,
4TOOBI YUUTBHIBATH CIyYad, KOT/a 3HAYEHUS] OTCYTCTBYIOT. Takoil nmpeaukat 6yaer
OTHOBPEMEHHO W He UCTUHHBIM, 1 He JIO)KHBIM — HEM3BECTHBIM.

Paccmorpum atpulyT «MoOuIbHBIH Tesedors B Tabsmite Employees. TTpemosiosxkum,
YTO Yy HEKOTOPHIX CIYKAMMUX HET MOOUIBHOTO HOMepa. Kak mpefcTaBuTh JaHHbBII
axt B B/1? Tponunas jornKa MO3BOJSIET CTABUTH AJISI OTCYTCTBYIOIIETO 3HAYECHS
CHeINaNIbHYI0 OTMeTKY. W eciu TesehoH cOTpyAHUKA He yKa3aH, IpeuKaT BepHeT
«HeU3BeCcTHO». Vcuncienne mpeJuKaToB B TPOMYHON CHCTEME TIPE/lyCMaTpUBaeT TPH
BO3MOJKHBIX 3HAUEHNS: HCTUHA, JIOKb I HEU3BECTHO.

OnHu cunTAIOT, YTO TPOUYHAS JIOTHKA HE SIBJISETCS PEJISIIIMOHHON, JIPyTe IPUjiep-
JKUBAOTCS TPOTUBOTIOJIOXKHOTO MHeHMT. Koyt BBICTYTIAN 32 4eTBEPTUYHYIO JIOTUKY, apTy-
MEHTHPYS 9TO TEM, YTO CYIIECTBYET JIBA BU/IA OTCYTCTBYIONINX 3HAUEHIIT — IIPUMEHUMBIE
(A-Mark) u senpumenumsie (I-Mark). TIpuMepoM OTCYTCTBYIOIIETO, HO TIPUMEHUMOTO
3HAUEHMsI CJIyKUT CUTYaLMsl, KOIJIA Y CIyKAllero eCTh MOOUIbHBIN TeseOH, HO Bbl HE
3HaeTe ero HoMmep. HenpumeHnMoe OTCYTCTBYOlIee 3HAUeHe — Korjga y paboTHHMKA
BOBCe HeT MOOUIbHOTO Testedona. ITo muennio Komaa, B Takux ciaydasx HeoOXOAUMO
UCII0JI30BATh JIBE CllelHaibHble OTMeTKU. B si3bike SQL npenKaThl UCUUCISAIOTCS
B TPOUYHOU cUCTeMe, T/ie TPeThbUM (HEU3BECTHBIM ) 3HAYEHUEM BBICTYIIAET OTMETKA
NULL. 910 BbI3bIBAET MMy TAHUILY ¥ TIOBBIIIAET CIOKHOCTD Kozia. OTHAKO NCTI0JIb30BaHME
JIBOMYHOM JIOTUKK HEe MeHee TPoOIeMaTHYHO.

23



maBa 1

Orpanuyenus

B pessiiinoHHOi MOZIe N ecTh O/IHA 3aMedaTeIbHas 0COGEHHOCTh: OHA M3HAYaIbHO
MO/I/IEPKUBAET 11eJIOCTHOCTD JJAHHBIX. DTO IOCTUTAETCS 32 CYET TIPABUJT (OTPAHHYEHHIA ),
KOTOPBIE ONPEAEISIOTCS B paMKaxX MOJIEJIN IaHHBIX 11 cobJmopatores Ha yposre CYPB/I.
IIpocreiimuii crocob 06eCIeYnTs [eJ0CTHOCTD — Ha3HAYUTD TUII aTpUOyTa, yKasas Co-
Ty TCTBYIOIIN TTapaMeTp, KOTopbiii moziepskuBaeT oTMeTky NULL. Orpannuennst Takske
obecreurBaroTCs Ha ypoBHe camoii Mmozienin. Hanpumep, otHorenne Orders (orderid,
orderdate, duedate, shipdate) noaxep;xuBaeT XpaHeHUE TPEX PasHbIX JAarT,
a Tabauiel Employees (empid) u EmployeeChildren (empid, childname)
MO3BOJISIIOT YCTAHOBJIMBATS JIJIsT KAsKI0TO sK3eMILsipa Employees mio6oe KosmuecTBo 3a-
mceii EmployeeChildren (ot syist 10 GeckoHeuHOCTN]).

JIpyruM npuMepoM orpaHudeHui CIysKat MoTeHIuaabHble 1 BHENTHUE Kaioun. OHu
06€eCIIeunBarOT COOTBETCTBEHHO CYIIHOCTHYIO U CChLIOYHYIO IIeJIOCTHOCTD AaHHbIX. [To-
TEHIUATBHBIA KJIIOY OTIPEIEISIIOT JIJIst OTHOTO WJIA HECKOJBKUX aTpuOyTOB, 4TOOBI HC-
KJIIOYMTHh MHOTOKPATHOE BXOXK/IEHUE B OTHOIIIEHKE OJTHOTO U TOTO JKe KOpTexXKa (CTPOKM).
ITpeauKaThl, OCHOBAHHbBIE HA TAKOM KJIIOUE, CIIOCOOHBI OJIHO3HAYHO UAECHTU(DUITHPOBATD
CTPOKY (3aMUCh 0 KOHKPETHOM COTPYAHUKE). B 0HOM OTHOIIEHNN ObIBAET HECKOJIBKO
MOTEHIMAIBHBIX KJtodei. JlomycTim, Tabsuita Employees MoskeT cofepskaTh KIHOUU JJist
cron6ios employeeid, SSN (Homep corabHOrO crpaxoBaHus) U T. 1. OOBIYHO OAUH U3
MOTEHI[UAIBHBIX KJIIOUeil CTaHOBUTCS HEPBHYHBIM (K IIpuMepy, cTosOer; employeeid B Tab-
Jsiutte Employees) 1 sateM NpUMEHSETCS KaK IPEAIIOYTUTENbHBIN cIoco0 UAeHTU(DUKAIINN
cTpok. Torza ocTasbHbIE TOTEHITUATHHBIC KITIOYN HA3bIBAIOTCS Pe3€PBHBIMH.

BHemnuii K104 OTpe/IesisieTest AJIsT OJTHOTO MJIH HECKOJIbKUX aTpUOyTOB U YKA3bI-
BaeT Ha MOTEHITMATbHBIN KJII0OU B IPYTOM HJIM TOM K€ OTHOIIEHUHU (B TAKOM CJydae
MEePBOE OTHOIIEHNE HA3BIBAIOT CCHIIOUHBIM ). JTO TTO3BOJISIET OTPAHUYUBATD ATPUOYTHI
BHEIIHETO KJI0Ya B CCHIIOYHOM OTHOIIEHWH 3HAYEHUSIMHU, KOTOPbIE COIEPKATCST B COOT-
BETCTBYIONIMX aTPUOYTaX TTOTEHITMATLHOTO Kiioua. [Ipeamososkum, B Tabsriie Employees
st crosibira departmentid orrpeesieH BHELIHUI KITI0Y, KOTOPBIN CChLIIAETCS Ha IIEPBUYHBIN
kJiiou Tabsumiel Departments, ocnoBanHbIi Ha cToJ011e departmentid. 3uauwT, cogepkumMoe
Employees.departmentid orpanuueno snauenusMu crosbua Departments.departmentid.

Hopmanusanus

Pengammonnas Moziess Takske onpeziesisieT paBuiia HOpMaIU3anuu (VX eTie Ha3bIBAlOT
HOpMasibHBIMHU (popMamu ). Hopmasmzariist — hopMabHbBIN MaTeMaTHUECKHH TTPOIIECC,
B pe3yJIbTaTe KOTOPOTO KakKIast CYIIHOCTh 00sI3aTeILHO IOJKHA OBITH TIPEICTaBIeHa
TOJBKO OfiHUM OoTHoIeHueM. HopmanuzoBannas b/l He nmonBep:keHa aHOMAIUSAM, BO3-
HUKAMOIUM [TPY PEAAKTUPOBAHUN COAEPKUMOTO; OHa 0OECIIeYnBaAET TIOJTHOTY JAHHBIX,
COXpaHsiss MUHUMAJIbHYI0 U30BITOUHOCTD. Ecaiu BBl pabotaete B paMkax mojenn ERM
(Entity Relationship Modeling, To ecTb cyImHOCTb — CBSI3b), IPEACTABJISAS KaxkKI0€ OTHO-
IIEHUE BMECTE CO BCEMU aTPUOYTaMI, BaM He HYKHO [yMaTh O HOPMAJTU3AIIUN; OHA MOYKET
HOHA00UTHCS JIIIIb IJIS YCUJIEHHST MOJIETH 1 00eCIIeYeHHs ee KOPPEKTHOCTH. PaceMoTpum
niepsbie Tpu HopMavibHbie (hopmbl (INF, 2NF u 3NF), BBesiennnie darapom Kommom.

iNF

CorJracHo 1epBoit HOpMAJIbHOU (hopMe KOPTesKH (CTPOKHU ) BHYTPU OTHOTIEHMST (TabIH-
I1bT ) JIOJKHBI OBITh YHUKATBLHBIMU, 2 aTPUOYThl aTOMapHBIMU. [[pyrumu cioBamu, TabJrviia,
KOTOpas MOJTHOCTBIO COOTBETCTBYET OTHOIIIEHHTO, IMEET NTePBYI0 HOPMATBbHYIO (hopMmy.
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WckaounTebHOCTD CTPOK AOCTUTAETCS 3a CHET OIIpe/ieJIEHNS B Ta6JII/H_Ie YHUKaJIb-
HOTro KJI1o4a.

BbI MOsKeTE OIIEpUpOBaTh aTPUOYTAMU TOJIBKO C TOMOIIBIO IEHCTBHIT, KOTOPBIE OIpe-
JIeJIEHBI KaK 9acTh THIIa arprOyTa. X aToMapHOCTh CyGBEKTUBHA B TOM K€ CMBICJIE, YTO
U OTIpefiesieHne MHOXKeCTBA. K mpUMepy, CKOTbKUMU CTOTIOTAMHI OKHO BRIPAKATHCS
MUM$ COTPYZIHUKA B OTHOIIIeHUH Employees: onanM (1iosiHoe nMs ), AByMst (MM 1 (haMIIns )
nn tpeMs (uMsl, haMUIUA 1 OTYECTBO)? ITO 3aBUCUT OT curyaiun. Ecim Bbr Oyzere
paboTath ¢ OTAETLHBIMU COCTABJISIONUMU UMEHU (CKaKeM, JIJIsT BBITOJTHEHHUST TOUCKA),
HEOOXOMMO Pa3buTh €T0 Ha YaCTH; B IPOTUBHOM CJIydae JAeIaTh TOTO He CTOWT.

AtpubyT MOKeT 06J1a1aTh He TOJBKO HEJOCTATOYHOM, HO U HETIOJIHOM aTOMAPHOCTHIO.
Hampumep, eciiu MbI canTaem, 4To arpudyT, COAEPKALIIii afpec, IBIIETCS AaTOMAPHBIM,
TO OTCYTCTBUE HA3BAHUS TOPOJIA B HEM Oy/IeT HAPYIIATH TIEPBYI0 HOPMATBHYIO (hOPMY.

Yacro cyTb 1mepBoit (hopMbl TOHUMAETCS HEBEPHO. HeKOoTOpbIE 1yMaloT, 4TO OHA Ha-
PYIIAETCsT MPH TIOMBITKAX MMUTUPOBATh MACCUBBL. [IPIMEPOM MOKET OBITh OTHOIIEHHE
YearlySales c arpuibyTamu salesperson, qty2010, gty2011lu gty2012. OHo HUKaK
He HApYIIaeT MepBYI0 HOPMAIbHYIO (POPMY; 3/IECh TPOCTO HAKJIAJIBIBAETCS OrPAHUYEHIE,
COTJIACHO KOTOPOMY JIaHHbIE paciipeiensiiorest o TpeM rogam — 2010, 2011 u 2012,

2NF

Bropas nHopmasibHas (opMa BBOJAMT JiBa MPaBUJIA: OJHO TIpeycMaTpuBaeT 00s-
3aTeJIbHOE COOTBETCTBUE IIEPBOH (DOPME, APYTOE KACAETCS CBA3M MEXKLY aTpUOyTaMu
C TOTEHIMANBHBIM KJIIOUOM 1 6e3 Hero. ATpuOyThI, 1 KOTOPBIX HE OIIPEIeIeHO HU
OJIHOTO KJTI0YA, J0JIKHBI II0JHOCTBIO (DYHKIIMOHAIBHO 3aBUCETH OT aTPHOYTOB C ITOTEH-
[UAJIBHBIMU KJIFOYaMU. ECJIM BB XOTUTE TIOJIYYUTh cofiepkiMoe arpubyTa 6e3 Kiroua,
BaM HEOOXOIMMO TIPEIOCTABUTD 3HAYEHUS BCEX aTPUOYTOB KOPTEKa, Ha OCHOBE KOTOPOTO
cOpMHUPOBAH MOTEHIINATBHBIN K04, 3Hast IAHHBIE CTOJIOIIOB MOTEHI[MATBHOTO KJII0Ya,
BBI IIOJIYYHTE COAEPAKUMOE TI0O0T0 cTOIONnA B M0G0 CTPOKE.

B kauecTBe mpuMepa HapyIIeHUs] BTOPOI HOPMaJIbHOI (hOPMBbI TTPE/ICTABUM CUTYa-
[IMTO: BBI OTIPEIE/IIIN OTHOIIeHMe 1o/ HazBauueM Orders, KoTopoe MpeAcTaBIsIeT 3aKas3bl
u ux cocrapJsomiue (puc. 1.1). Tabuia Orders comepRuT ceayotie cToao1b: orderid,
productid, orderdate, qty, customerid = companyname. IlepBUUHBIN KTI0Y OTIpe/iesIeH I aTPHU-
6yToB orderid u productid.

Orders
PK | orderid
PK | productid
orderdate

qty
customerid

companyname

Puc. 1.1. Mozenp f1aHHBIX 10 TPUMEHEHNS BTOPOH HOPMATBbHON (hOPMBI

Kax BuzHo Ha pucynke 1.1, arpuGyThl, 7151 KOTOPBIX HE OMPE/EJeH KII0Y, 3aBUCST
TOJIBKO OT 4aCTH II0TeHIIMATIbHOIO KJlo4a (B HallleM cJIydyae OH ABJISeTCs TakxkKe Iep-
BUYHBIM ), UTO HAPYIIAET BTOPYIO HOPMa/bHYIO (hopmy. Harpumep, ¢ MOMOIIBIO OJTHO-
ro Jminb upeHTuduraropa orderid Bbl Haliiere 3HaueHust arpuOyTOB orderdate,
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customerid wu companyname. YT0OBI HOPMANU30BaTh TabJUILY, CAEAYET pasje-
JuTh ee Ha aBe yactu: Orders u OrderDetails (puc. 1.2). Ilepsoe orHomienue, Orders, Gyaer
BKJIFOUaTh aTpuOyThl orderid (¢ MepBUYHBIM KJIHOUYOM), orderdate, customerid
u companyname. Atpubythl orderid, productid u gty OTOWIYT OTHOLIEHUIO
OrderDetails; epBbie 1Ba 13 HUX c(hOPMUPYIOT TIEPBUYHBIN KJTIOU.

Orders OrderDetails
PK | orderid < PK, FK1 | orderid .
PK productid
orderdate N
customerid
companyname

Puc. 1.2. Mozenb nanubix nocse npumenenus 2NF, Ho 6e3 yuera 3NF

3NF

Tpetbst HOpMasbHAA opMa TOKe UMeeT /1Ba IpaBuiia. [lepBoe — manHbie 10JIKHBI CO-
OTBETCTBOBATH BTOPOU HOPMAIIbHOI (hopme. BTopoe — 3aBUCHMOCTD BCeX aTpuOyTOB, JIJIst
KOTOPBIX He OTPeiesieH KITIOY, OT MOTEHITHATBHOTO KITI0Ya TOJKHA OBITH He TPAH3UTHBHOM.
ITpotrie roBopst, aTprbGyTHI GE3 KIT0UYA OJKHBI OBITH HE3ABUCUMBIMHE JIPYT OT JPYTA.

Teneps otHomenns Orders u OrderDetails, omiicanHbre BBITIIE, COOTBETCTBYIOT BTOPOH
HOpMasTbHON (hopme. HamomumM, uto Ha 5ToM sTare tabsvia Orders coctont 13 cTob1ioB
orderid, orderdate, customerid, companyname 1 riepBUYHOTO KJII0Ya Ha OCHOBE MleHTUdUKaTopa
orderid, 0T KOTOPOTO 3aBUCST aTPpUOYTh customerid 1 companyname. YToObl oJTy-
YUTH COMEPKUMOE aTpUOyTa customerid, KOTOPBIN TPEACTABISET KINEHTa, CIeTaB-
IEro 3aKa3, BaM He0OXO/IMMO MPEI0CTABUTE BECh MEPBUYHBIN Kitod. To e OTHOCHTCS
K cTosi61ry companyname, cBsisaHHOMY ¢ KiareHToM. OzHako aTpubyThl customerid
U companyname 3aBHUCAT APYT OT apyTa. O6ecednTh COOTBETCTBUE TPETHEN HOPMAITh-
HOIT (hopMe MOKHO, €CJIM BBECTH HOBOE OTHOIIIeHUE TTo]] HazBauwmeMm Customers (puc. 1.3),
KoTopoe GyJIeT cofepkaTh aTpuOyThl customerid (B KauecTBE MEPBUYHOTO KJIIOYA)
u companyname. [locsie atoro ybupaewm crosberr companyname us tabsuist Orders.

Customers Orders OrderDetails
PK customerid PK orderid < PK, FK1 | orderid
PK productid
companyname orderdate qty
pany FK1 customerid

Puc. 1.3. Moesb 1aHHBIX TIOCJIE TPUMEHEHNS TPeTheil HOpMaJIbHON (hOPMBI

Ecit otbpocuTh (hOpMaIbHOCTH, CYTh BTOPOil U TPEThei (hopM MOKHO cHOPMYJIH-
poBath cieayiomum obpazom: «Kaskasiit arpubyT, I7ist KOTOPOTO He OTIPEIeIeH KoY,
3aBUCHUT OT I€JIOTO KJII0Ya, TOJIBKO OT KJII0Ya U HU OT 4ero, KpoMe KITouas.

[Tomumo Tpex kIaccuyeckKux HOPMATBHBIX (hOPM, OTIpeiesIeHHBIX JarapoM Koo,
ecTb U pyrue, 6ojiee BLICOKOYPOBHEBbIE. B HUX peub UIeT 0 COCTaBHBIX KJII0YaX U TeM-
nopasibHBIX (BpeMeHHBIX ) B/l, 4To y’ke BBIXOMUT 32 paMKH Halllell KHUTH.
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XKn3HEeHHbIN LKA AaHHbIX

HOI[ JaHHbIMN 00BIYHO IOHMMAIOT HEYTO CTAaTUYECKOe — X I[O63.BJI}HOT B Bﬂ, 3aTeM
OHU BO3BpalllalOTCA B BU/IE 3alIPOCOB. Bo MHOTEX cucTemax JaHHBIE TIOXOKH Ha IIPOAYKT,
KOTOpI)IfI CO6I/IpaeTC$I Ha KOHBeerpey ABUTAsACH OT O/JHOTO M€XaHN3Ma K JIPYTOMY; IIPHU 9TOM
Ha KaKIOM 9Tall€ JKUSHECHHOT'O ITUKJIa JTaHHbIE MOT'YT MEHATH CBOW XaPaKTECPUCTUKHN 1 BJIN-
ATHb Ha OKPYJKalOIYyIO UX Cpeay. JKu3HeHHbII KT TaHHBIX IIPpE/ICTaBJIEH Ha PUCYHKE 1.4.

OLTP DSA DW BISM DM
Y 3
OO
&8
MHTerpaumoHHble
cnyx0bl
l J | J
SQL Server AHanutuyeckne cnyx6ol, PowerPivot
T-SQL MDX DAX DMX

Puc. 1.4. JKusHeHHBIN UK JJAHHBIX

HpI/IBelIeM KpaTKoe oIrncanmne COKpaH.[eHI/Ifli

= OLTP (Online Transactional Processing) — o6pa6oTka TpaH3aKIUi B peaib-
HOM BpeMeHU;

= DSA (Data Staging Area) — npoMesKyTo4Hast 00J1acTb;
= DW (Data Warehouse) — xpaHuJiuiiie JaHHbBIX;

= BISM (Business Intelligence Semantic Model) — cemanTuueckast MozeJb
OU3HeC-aHATIUTUKY;

= DM (Data Mining) — WHTeJJIEKTYaJIbHbIN aHAIN3 TAHHBIX;
= ETL (Extract, Transform, Load) — usBieuenne, mpeobpasoBaHue, 3arpysKa;
= MDX (Multidimensional Expressions) — MHOrOMepHBIE BBIPaKECHUS;
= DAX (Data Analysis Expressions) — BbIpasKeHHMsI /IS aHAJIN3A JAHHbIX;
= DMX (Data Mining Extensions) — pacimmpeHust THTeJIEKTYaJTbHOTO aHATN3a
JTAHHDBIX.
06p360TKa TpaHBaKIII/Iﬁ B p€aJIbHOM BpEMECHHU

M3HauajIbHO JIaHHbIE IIOCTYNAIOT B cucTeMy o6paboTku tpatsakiuii (OLTP). tor
MeXaHu3M MpeaHa3HavYeH /I BBO/A JAaHHBIX: TPAH3AKIIMH BBITIOJHSIIOT B OCHOBHOM
omeparuu 106aBIeHNsT, OGHOBIECHNS W yAAJIEHUA. PelAIMOHHAS MO/IEh PACCUNTAHA
B TIEPBYIO OYePeh Ha CUCTEMBI, T/Ie HOPMATH30BAHHbIE OTHOTIIEHST 00JIAAI0T XOPOTIIeit
MIPOU3BOIUTENHHOCTHIO M COTTACOBAHHOCTHIO. B TAKUX YCIOBUSIX KaykIas TAOINIIA TTPEJT-
CTaBJISIET OTAEIBHYIO CYIIIHOCTD, CBO/IST U3OBITOYHOCTh K MUHUMYMY. MI3MeHeHue 3amiucu
BCeT/Ia TPOMCXONT TOJBKO B OTHOM MeCTe, UTO CHIKAeT BEPOSITHOCTh BO3HUKHOBEHUS
omMOOK 1 06ECTIEYMBAET BBICOKYI CKOPOCTH PAOOTHI TPU PEAaKTUPOBAHUH JTAHHBIX.

27




maBa 1

Onnako OLTP ne noxoauT jiJisd orepariuii u3BJjiev4eHus, MOCKOJbKY HOPMaJIM30BaH-
Hast MOJIEJTb OOBITHO COCTOUT U3 MHOKeCTBa TabuIl (110 OJIHOM Ha KasK/ILyI0 CYIIIHOCTD)
CO CJIOKHBIMM B3aUMOCBS3sIMU. J{aske AJIs1 CO37aHusl IIPOCTOrO OT4YeTa MoTpedyercs
BBITIOJIHATD OOJIBIIOE KOJMYECTBO Ol€PAllUil COeAUHEHNS, a B PE3yJIbTaTe IIOJIyYUTCS
TPOMO3JIKAH 1 Me/IJIEHHBIN 3a1rpoc.

Ber moxxete peammmzosats b/l Tunma OLTP ¢ momoneio SQL Server; ynipaBienne ee
COJIEPKMMBIM U CO3/IAHKE 3aIIPOCOB K HEll OY/IYT BBITIOJIHSITHCS € TOMOTIBIO si3bika T-SQL.

XpaHuauiie JaHHbIX

XpaHuiuie JaHHbIX — 3TO CUCTEMA, KOTOPas MpejHazHaYeHa /IJIs U3BJIeYeH U
u BeIBOJIa nH(bopMarn. OHa MeJUKOM 00CTyKUBAET KaKyi0-JTH00 aJIMIHUCTPATHBHYO
eAMHUILY (HAarIpuMep, KOMIAHUIO niin oduc). XpaHUJINIIe 4acTu opranusanun (0T/esna)
WU ONpe/ieIEHHON TeMaTUKU Ha3bIBaeTCd BUTPUHON JaHHBIX. Mojenb XpaHUInIa
JQHHBIX OITUMI3UPOBAHA JIJIS OLIePAIUl M3BJICUEHUST, TOATOMY 00J1a/IaeT TIOBBIIIEHHO
U30BITOYHOCTBIO, YIIPOIIEHHBIMU CBI3SIMU U COIEP/KUT MEHbIIEE KOJIMIECTBO TabJIHII.
Kak pesysbrat — Gosiee pocTbie U 3(hPeKTUBHBIE 3aIIPOCHI 110 CPABHEHUIO € CUCTEMOIT
OLTP.

B npocreiiiniem ciryyae XpaHusuiie JaHHBIX MMeeT TaK Ha3bIBaeMylo CTPYKTYPY 3Be3-
JIbI — COCTOMT 13 HECKOJBKUX TabJ M1l u3MepeHnii u oiHoi tabsmie! hakros. Kaknast tab-
JIIIAa U3MepeHuil IIpesicTaBIIgeT TeMaTUKY, B paMKaX KOTOPOI J0JKeH IIPOBOUTLCA aHaIU3
nndopmaruu. Hanpumep, ecsin y Bac eCTb cucTeMa yIIpaBJieHus 3aKka3aMy U IIPOJIaskaMHu,
BbI, BEPOSTHO, 3aX0TUTE aHAIM3UPOBATH TAHHbIE ¢ TOUKW 3PEHUST KIUEHTOB, TPOIYKTOB,
COTPYIHUKOB, BpEMEHN U T. 1. [IpH UCTIOMBb30BAHUH 3B€3M0MOM00HOM CTPYKTYPBI KAKI0€E
U3MepEHNE UMEET OTAETBHYIO TabIUIly ¢ H3OBITOUHBIM COICPKUMBIM. Tora u3mMepeHue
<TIPOILYKT» MOKHO PEATTH30BATh B BUJIE €IMHOTO OTHOTIIEHIST, He PasOUBast €r0 Ha TPU HOP-
MaJI30BaHHbIe TaG MBI (JIs1 KATETOPHH, IOAKATErOPUil 1 caMuX MPoAyKToR). Ecou ipu-
MEHATb HOPMAJIM3AIINIO, BBI TIOJIyYUTE CTPYKTYPY CHEKUHKH BMECTO CTPYKTYPbI 3BE3/IbL.

Tabsmia (hakToB COMEPIKUT OTIPEIeICHHbIE CBEIIECHUS WM YUCTIOBYIO XapaKTePUCTU-
Ky (JUUTS1 KasK 10 OAXO0IsIelt KoMOMHAIIMY KITFouel B Tab/miax uamepenwuit). K npume-
DY, Kask/iast KOMOWHAIUS TIOKYTIATEb — TIPOAYKT — COTPYAHUK — BPEMSI JIOTKHA UMETh
B TabsiIle (haKTOB O/IHY 3aTTUCh CO CBEJIEHUAMU O KOJIMYECTRE U TleHe. [laHHbie B XpaHu-
JvTIEe OOBIYHO MOITOTABINBAIOTCS 3apaHee C OMPEIeTeHHON MEPHOITIHOCTHIO (CKAKEM,
3a cyTkn); B cucteMax OLTP aro, kak mpaBusio, mporucxoauT BO BpeMsI TPAH3AKITHH.

Pannue Bepcun SQL Server B ocHoBHOM opueHTHpoBasuch Ha cucteMbl OLTP, Ho
B KaKOI-TO MOMEHT (hOKYC CMECTHJICS B CTOPOHY XPAHEHUS U aHAIN3a ITaHHBIX. BBl MO-
JKeTe OpPraHnu30BaTh coGCTBEHHOE XpaHuuiie Ha ocHoBe B/l B SQL Server, ucrnobayst
JIJIsI CO3MIAHS 3AIIPOCOB U aIMUHUCTPUPOBaHUs I3biK T-SQL.

[Ipotiecc, Bo BpeMst KOTOPOTO JlaHHbIE U3BJIEKAIOTCs 13 ucxoaHol cucteMbl (OLTP
WJIN ZIPYTOH ), UBMEHSTIOTCS ¥ 3arPy>KafoTcs B XpaHusuie, HazbisatoT ETL. /lns yripasae-
Hust uM B SQL Server npexycmorpena ciy:k6a SSIS (SQL Server Integration Services).

Yacro nipu BemostHernn ET L IpuxoanTest HCmomb30BaTh MPOMEKYTOUHYIO 061aCTh
(DSA) mexxny cucremoit OLTP u xpanusuiiem ganubix. O6srau0 DSA npumeHsiercst
B pesnssinonHbIX B/, BeicTynas cpezcTBoM uibTpaniui. ITO BHYTPEHHNT MEXaHU3M,
HEIOCTYIHBI KOHEYHOMY IT0JIb30BATEJIIO.
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CeMaHTHUYECKAd MO/IeJIb OU3HEC-aHAIMTHKHI

BISM — noseiinas mogennb ot komianun Microsoft, koropast npesHasHaueHa s
ITOJTHOLIEHHOM TOIEPIKKH ITPUJIOKEHII, 3aHIMaroMXcst Gustec-aHannTrkoil. Ee 3amaya
3aKJIIOUAETCS B TOM, UTOOBI TIPEOCTABUTh THOKHT, 9(h(EeKTUBHBII 1 MacIITaGupPyeMbIit
MeXaHU3M JIJIs aHAJIN3a U CO3/IaHUsT OTYETOB. APXUTEKTYypa 3TOM MOJIeJ I COCTOUT U3
TpexX YPOBHEN:

® MOJEJIN JaHHDBIX]
e OU3HEC-JIOTUKA 1 3aIIPOCOB;
® JOCTYyIIa K ITaHHBIM.

PasBepThiBaHe MOJENN BBINOJHIETCS Ha cepBepe ciy:xk6 ananusa (Microsoft
Analysis Services) i ¢ momorinio cucteMbl PowerPivot. Ciry:kObl aHAIM3a OPUEHTH -
poBatbl Ha PodecCUOHaN0B B 06/1acTH OU3HEC-aHAIUTUKKA U UH(POPMAIIMOHHBIX TEX-
noJjioruii; cucreMa PowerPivot Gosibliie TOAXOAUT A/ IPOMBILILIEHHOTO IIOTPeOIeHNL.
Cepsep Analysis Services 1m03BoJISIET MCITOIBb30BaTh MHOTOMEPHBIE WM TaOJUYHbIE
(pessgiimonHbie) Moziesin lanHbix. PowerPivot rnojep:kuBaeT UCKIIOYUTENBHO PEJIsi-
IIMOHHYIO MOJIEJTb.

B 6usnec-noruke u 3anpocax NpUMEHSIOT ABa A3bika: MD X, 0CHOBaHHBIN Ha IIPUH-
LUIIaX MHOroMepHOCTH, 1 DAX, KOTOPBIii OIlepupyeT Tab IIIIaMy.

Ha ypoBHe foctyta K J]aHHBIM MOTYT MCITOJIb30BATHCA PA3HbIe UCTOUHUKU: PEJISAIH-
onnbie B/] (Hanpumep, XpaHUJINIIE JaHHbIX ), pailjibl, 00IauHbIe CEPBUCHI, OTPACTIEBbIE
npuoxenust, motoku B popmare OData u 1. 1. Ha atom yposte undopmanus jaunbo
KOIUPyeTCst, TMO0 TepefaeTes HATPSAMYTO U3 HCTOUHNKOB. KatmnpoBariast Moziesth wic-
[I0JIb3YET OJHY U3 ABYX cucTeM xpanenus. [lepsas, MOLAP (Multidimensional Online
Analytical Processing), moaiepkiBaeT MHOTOMEPHYIO MOJI€JIb U BBITIOJHSIET MTPe/iBa-
puTenbHYIO 3arpy3Ky Aanubx. Bropas, VertiPaq, peasmsyer napexkcel columnstore
1 00ecTIeunBaET Kpaifie BHICOKYIO CTEMEHD CXKATHSL. ITO OYE€HD OBICTPAS CUCTEMA, TSI
KOTOPOIl He HYKHO BBIIOJHATD [1PeBAPUTEJIbHYIO 3arPy3Ky JaHHbIX, CO3/IaBaTh OT-
JIeTbHBIC UHIEKCHI U T. JI.

OOMNOJIHUTESIbHbIA MATEPUAN

m OTOT pa3gen coaepXmT CANLLKOM MHOFO NOHATUI AN KHUMN, MOCBSALWEHHOW OCHO-

Bam a3bika T-SQL. Ecnn Bac 3anHTepecoBana koHuenuua moaenv BISM, noapo6-
HOCTW O HEW Bbl Ha|7|):|,eTe B CTaTbe, aBTOpaMu KOTOpOI7I ABNAKOTCA pa3pa60Tq|/|K|/|
Microsoft Analysis Services (blogs.msdn.com/b/analysisservices/archive/2011/05/16/
analysis-services-vision-amp-roadmap-update.aspx).

I/IHTCJIJICKTyaJIbeIﬁ dHAJIN3 JaHHbIX

Mogenb BISM cnioco6Ha oTBeTHTh Ha JiH000ii MPaBUIbHO [IOCTABIEHHBII BOIIPOC,
M3BJIEKAsd N3 MHOKECTBA TAHHBIX aHOMAJIUHY, TEHICHIIA U TPOouyio nHhopMarmio. B mpo-
1ecce TMHAMITYECKOTO aHAJIN3A TI0JIb30BATENb TIEPEXOIUT OT OHON aHATUTUIECKOI
BBIOOPKHY K JIPYTO#, MBITASICH BBIIEIUTD JIUIIb HEOOXOAUMBIE EMY JIAHHBIE,

OnHako cytiecTByer 6oJiee BBICOKOYPOBHEBBIN MOXO/: BMECTO TOTO UTOOBI CAMO-
CTOSITETHHO UCKATh TOJIE3HbIE CBEJCHS], MOXKHO TIPUOETHYTh K WHTEIICKTYATbHOMY
anasu3y. CrernuaabHble aJITOPUTMBL UCCIIEAYIOT TaHHBIE U OTOMPAIOT TO, YTO HYKHO. ITH-
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TEJJIEKTYaJbHbBIN aHAJIN3 MIPEJICTABIISIET OTPOMHYIO 1IEHHOCTD Jist Gusteca. OH TToMoraeT
ONPE/IETISATh TEH/IEHINH, BBISICHSIET, KAKUE MTPOJYKTHI YaCTO MTPUOOPETAIOT BMECTE, TIPE/I-
CKa3bIBaET BHIOOP MOKYTIATEIsT HA OCHOBE CIIEIIM(UUYCCKUX TAPAMETPOB.

Cuctema Analysis Services molepsKUBAET aJITOPUTMBI HHTEJIIEKTYaJIbHOTO aHA-
JIN3a, BKJTIOYAst KJIACTEPUBAIINIO, I€PEBO TIPUHSITHUS PellieHuH U T. 1. UTOObI yIIpaBJIsTh
MOJIeJIIMU U U3BJIEKATh JaHHBIE B paMKaX 3TOTO IPOIIECCca, NCIOAb3YIOT A3bIKk DM X.

ApxutekTypa SQL Server

B arom paszese Bol mo3HakoMmuTech ¢ apxurextypoit SQL Server, y3naere o pas-
HOBW/IHOCTSIX TAaHHOTO TIPOYKTA 1 €T0 COCTABJIAIOIINX — 9K3eMILIIpax cepsepa, b/1,
cxemax, oobekTax b/, — a Takke 0 Ha3HAYEHUN KaykI0H 13 HUX.

PaszHoBugHocTu SQL Server

Ha nporsaxennn maorux et y SQL Server ObLia Beero oHa Bepcrs — KOpoOoUIHasT
(nsm tokanpHast). OQHAKO B moceanee BpeMst Kommanusa Microsoft pemmia otoitn
OT 3TOH MPAKTUKU U MO3BOJUIA KIHEHTAM BBIOUPATh HanboJiee MOIXOISIIYIO pas-
HOBHU/IHOCTH cBoero mpoaykTra. Ceitvac SQL Server mocrasisgercs B Tpex BapraHTax:
MPOTPaMMHO-AIapaTHBIH KOMILIEKC, KOPOOOUHasT BEPCHs 1 00JIauHBIi CEPBHUC.

IIporpaMMHoO-annapaTHbIil KOMILUIEKC

W est 9TOM BEPCUH COCTOUT B TOM, 4TOOBI TIPEOCTABUTD MOJTHOIIEHHOE PEllleHHE,
KOTOPO€e (GU3NIECKN HAXOAUTCS ¥ KIANEHTa U TTOMUMO Habopa CEPBUCOB BKIIOYAET
MpOrpaMMHOe U ammapaTaoe obecredenvie. CETOIHs CYTECTBYET HECKOIBKO BEPCHit
Takux penteHnit. Cpeyt HUX MOKHO BBIJIEJUTD MPOAYKT 1oz HasBanueM Parallel Data
Warehouse (PDW). Uro0bl 100UTHCS BBICOKUX [TOKa3aTeieil TPOU3BOAUTENLHOCTH,
6€30MacHOCTH U JIOCTYITHOCTH, CHeIUagncThl Microsoft corpyaHrdaoT ¢ Koprnopariu-
syu Dell u HP, kxotopeie usrorasausaior 060pyaoBaHue.

Bawm, HaBepHOE, HHTEPECHO, C TOMOIIHIO KAKOTO S3bIKA OCYIIECTBIISIETCS B3aNMO-
neiicrBue ¢ ssgpoM BJI? ITo 3aBUCUT OT KOHKPETHOTO poyKTa. Hampumep, B Kopobou-
HbIX Bepcugax SQL Server u PDW ucnonb3yioTest pasubie spa. B criennannsnpoBaH-
HoM spe mpoaykrta PDW npumensercs ocoObiil auaiekt ssbika SQL 1o HazBaHueM
DSQL (distributed SQL — pacnpeaenennniit SQL). Kommanus Microsoft meitaercst
clIesIaTh MOIEPIKKY S3BIKOB B CBOUX TPOAYKTAX O0JIee OHOPOAHOM, HO MOKa 1e/b He
JIOCTUTHYTA. B KHUTE MBI COCPEZIOTOYMM BHUMaHUe Ha TexHonornn T-SQL, koTopas
MOJJIEPKUBAETCS B KOPOOOUHBIX, 0OJAUHBIX U HEKOTOPHIX TIPOTrPAMMHO-aIapaTHBIX
BapuanTtax SQL Server.

Kopo6ounas Bepcus

Kopobounast Bepcust SQL Server, KOTOpy 0 0(QUIIHAJbHO HA3bIBAIOT JOKAJIbHOM,
SIBJISIETCST TPAAMIIMOHHOM 1 00BIYHO yCTaHaBANBaeTCst y KiarenTa. [Tosp3oBaresp oT-
BEYaeT 3a MOATOTOBKY 060PY/I0BaHNs, Pa3BePThIBAHUE CEPBEPA, BBITIOHEHIE 0OHOB-
JICHUH, a TaKKe 32 06ecredeHre BBICOKOU OCTYITHOCTH, aBAPUHHOTO BOCCTAHOBJICHISI
(cucrema HADR), 6e30mMacHOCTH 1 BCETO OCTATBHOTO.
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KameHT MOKeT yCTaHOBUTDH HECKOJBKO dK3EMILJIIPOB IPOJAYKTA HA OJUH KOM-
mpioTep (06 HTOM TIOTOBOPHMM B CJIEYIONIEM Pa3fiesie), BHITOMHIS 3aPOCHI, KOTOPBIE
B3anMO/IelicTBYIOT ¢ HecKOIbKUMU B/l. EcTh BO3MOKHOCTD IIepeKIIouaTh coelnHeHne
Mesky pasHbiMu B/l (ecaim oHM He aBTOHOMHDBI ).

B kadecTBe s13bIKa 3a1IPOCOB B KOPOOOUHOU Bepcuu ucmobdyercsst T-SQL. TTpu
JKeJIAHWU BbI MOXKeTe 3aIyCTUTh Ha CBOEM JIOKATbHOM ak3emiigpe SQL Server Bce
MPUMEPBI KOJIa U YIIPAKHEHUSI, KOTOPbIE 3/IeCh IPUBOASTCS. B nomoHeHnn K KHUTE
cojiepsKaTcst MOAPOOHOCTH 0 3arpy3Ke U ycTaHoBKe mpobHoi Bepeuu SQL Server; Tam
BBI HaiijleTe TakyKe MHCTPYKITMHU TI0 CO3/IaHMIO leMOHCcTpannounHoit b/1.

O061auHbIE CEPBHUCHI

Kommanug Microsoft npemsaraer ase obnaunbie pasHosuanoctn SQL Server:
yacTHy0 U y6anunyio. B mepBom ciydae cepBuc pasMeleH JIOKATbHO, 0JHAKO
KCTIOJIB3YETCS TEXHOJOTHUS BUPTYAIU3AINU. 3/1€Ch IPUMEHSETCS TO K€ S/IPO, 9TO
1 B KOpoOOYHOIT Bepcuu (TO ecTh 3alpochl MUIIyTcs Ha a3bike T-SQL), HO ¢ Heko-
TOPBIMU OTPAHUYEHUSMHU, KOTOPbIE HAKJIA/IbIBAET BUPTyaTbHas cpesia (3TO KacaeTcs,
HaIpuMep, KOJMYeCTBa ITPOIECCOPOB U ONePATUBHON aMSTN ).

[Ty6auunblii obmaunblii cepsuc HasbiBaeTcs Windows Azure SQL Database
(6piBnit SQL Azure) u paGoTaeT BHYTPH yAaJeHHBIX LEHTPOB 00pabOTKU JaHHbBIX.
3a obopynoBanue, 00CayKUBaHUe, aBaPUITHOE BOCCTAHOBJIEHIE U BBIIOJIHEHNE 0OHOB-
JieHnit otBevyaeT Kommanus Microsoft. KnnenTty Heo6xXoiMo I ONTUMI3HPOBATH
UHJIEKCHI ¥ 3AIIPOCHI.

NMPUMEYAHUE

: B nanbHeliwem Bmecto Windows Azure SQL Database mbl 6yaem ncrnonb3oBatb
 okpaleHHoe HasBaHue — SQL Database.

[Tpoxykt SQL Database mo3BoJisieT co3/1aBaTh Ha 00JIAYHOM CEPBEPE HECKOJIb-
ko Bb/l, omHaKko OAKIIIOUATHCS K HUM MOJKHO MCKJITIOUMTENBbHO 10 oyepenn. B SQL
Database ucnosib3yercst 0c0GeHHOE sIIPO, XOTsI B €70 OCHOBE JIEXKUT KOJL U3 JIOKATIbHOU
BEpPCUU, IOITOMY C TOUKH 3peHUs MoepKKu sg3bika T-SQL aTu paznoBuanoctn SQL
Server npaktuyeckn HUYEM He OTianMYa0TCs. BombimmHeTBO BodMoskHOCTel T-SQL,
KOTOPbBIE BbI H3YUHUTE B KHUTE, MOKHO TIPUMEHSITh K 00JIAYHOMY 1 KOPOOOUHOMY Bapu-
aHTaM, XOTs CYTECTBYIOT UCKITIOYCHMS.

Hanpumep, HekoTopsie hynkimn sg3bika T-SQL 3 JokaabHON Bepcuu He peatnso-
Banbl (uim Hepoctynubl) B SQL Database. I[Togpobree 9T0 M3I05KEHO B 9JIEKTPOHHOM
cripaBoYHUKe Ha cTpanuiie msdn.microsoft.com/ru-ru/library/windowsazure/ee336281.aspx. Crour
OTMETHUTD, 4TO B 0GJAYHOM CEpBUCE MPOTPAMMHOE obecTieueHrie OGHOBIISETCS U pas-
BEPTHIBAETCA Yallle, YeM B KopobouroM Bapuante SQL Server, 109TOMy UCTOUHUKOM
HECOBMECTUMOCTH MOsKeT okazaThest 1 SQL Database.

- MPUMEYAHUE

l%l JononHeHne K KHUre, B KOTOPOM OMMCaH NPOLLECC YCTaHOBKN AEMOHCTPALNOHHOM
- ] paccynTaH 1 Ha 06naYHbI CepPBUC (Ha TOT CllyyYai, ECNN Y Bac ECTb K HEMY
nocrtyn).
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Ak3emnnapbl SQL Server

Kax Buzano Ha pucyrke 1.5, sxksemmisip SQL Server npezcrasiisier cob0ii OTAETbHYIO
YCTaHOBJIEHHYIO Komuio cepuca uau gapa b/l. Ha oaun koMbioTep MOYKHO yCTaHO-
BUTb HECKOJIBKO 9K3EMILIAPOB JIOKAIbHON Bepcru SQL Server, Ipu 9TOM KaKIbIH U3
HUX TIOJTHOCTBIO aBTOHOMEH (B TOM YHCJIE ¢ TOYKY 3PEHUsT GE30TIaCHOCTH ¥ IAHHBIX, 34
KOTOpBIe OH oTBevaeT). Dusnveckoe pa3MeleHne 9K3eMIISIPOB He TPUHITUTHATIBHO —
He Ba)KHO, HAXOSTCS OHW Ha OJTHOM CepBepe WJIM B Pa3HBIX TOUKax ceTu. KoneuHo,
B [IEPBOM CJIy4ae 9K3eMILISIPBI OYAyT IEeJTUTh MEXKY OO0 OTHU U Te 5Ke pecypcebl (TIpo-
I[eCCOp, OTIEPATUBHYIO TTAMSITD, JKECTKHUI IVCK ).

Cepsep 1 (N0 ymonyaHuio)

Cepgep 1
Cepgep 1\3ks. 1
| —
— ~——7_ —— Cepaep 1\3k3. 2

N

Cepsep 1\3ks. 3

Cepsep 1\3ks. 4

Puc. 1.5. Heckomnbko ax3emmiisipoB SQL Server Ha 0THOM KOMITBIOTEPE

BbI MOsKeTE CJIe1aTh TaK, YTOOBI OJIUH U3 IK3EMILISIPOB HCIOIB30BAJICS 10 YMOJIYAHUIO,
a 0CTaJIbHBIE OB JOCTYITHBI 10 UMEHU. ITO TIOBEJIEHUE OIIPEEIIAETCS HA ATATIE YCTAaHOB-
KU, TI037K€ €70 HEJTb3sT U3MEHUTh. UTOOBI TIOIKITIOUNTECS K 9K3EMILISIPY 110 YMOJIYAHUIO,
KJINEHTCKOe TIPIJIO’KEeHNe OJKHO YKa3aTh TOMEHHOe M cepBepa min ero IP-ampec.
Jliist foctyma K ApyroMy sK3eMILISIPY B KOHIlE HEOOXOMMO 100aBUTh OOPATHBII CJIeli
(\) 1 yka3aTb umg (BBOAUTCSA 1IpH ycTaHoBke). [IpencraBbre, uTo Ha KOMITBIOTEPE Cep-
Bep1 ycranossiens e koruu SQL Server. OiHa ncmonb3yeTcest 10 YMOJTYAHWIO, a IPyTast
HazbiBaeTcs Jk31. B mepBoM ciydae /sl MOJKIIOYEHUS TOCTATOUHO YKa3aTh Ha3BaHUe
cepBepa — Cepeepl; BoO BTOpOM IpujieTcs KCIoJib3oBaTh 3amuch Cepep1\3kal.

PaccmoTrpuM cuTyaruy, Korja BBITOZHO YCTaHABINBATH HECKOTIBKO IK3EMILISIPOB
SQL Server na o KomribioTep. OiHa 13 TPUYMH — 9KOHOMUS Ha mojiepskke. Hampu-
Mep, 4TOObI TECTUPOBATH (DYHKIIMOHATBLHOCTD U HOBEJIEHUE TIPOTPAMMHOTO TIPOIYKTA,
a TakyKe BOCIPOU3BOANUTH OMIMOKH, BO3HUKAIOIIUE B PEAIBHBIX YCIOBUSX, B OT/IEE TEX-
HUYECKOH MO/IEP>KKU TOJKHBI HAXOUThCs JoKaabHble konun SQL Server, kotopsie
UMUTHPYIOT TTOJTH30BATENbCKYIO CPENY, YIUTHIBAS BEPCUH, PA3HOBUIHOCTU U YCTAHOB-
JieHHble 0OHOBJIeHYsI. ECiiu opraHu3ausi NCMoJb3yeT HECKOIBKO TOJIb30BATENbCKITX
OKDY>KEHUI1, OT/E MOIEPKKH HYKIAETCS B COOTBETCTBYIOMINX BAPUAIIUIX IIPOTPAMM-
HOTO TIPOAyKTa. BMECTO TOTO Y4TOOBI BBIIEJATH [JIsT HTUX 3a/1a4 MHOKECTBO CEPBEPOB,
KauK/[BII 113 KOTOPBIX OOCIYKIUBAET OJ[HY YCTAaHOBJIEHHYO KOTINIO, JIyUIlle UCII0Ib30BaTh
OJINH KOMITBIOTED € pa3HbiMu ak3eMIsipamMu SQL Server. Takoro ke pe3ysbTaTta MOKHO
JNOCTUTHYTb 32 CUET 3aITyCKA HECKOJIBKUX BUPTYAIbHBIX MAIINH.

B xauecTBe pyroro mpuMepa MOKHO B3SITh TAKUX JIOZIEH, KaK 5T, KOTOPBIE 3aHIMAIOTCS
MIpero/IaBaHueM 1 YUTaIoT JieKiuii o si3bike T-SQL. /17151 Hac BOBMOKHOCTD YCTaHABJINBATh
HECKOJIbKO 9K3eMILIsapoB SQL Server Ha oguH HOYTOYK Kpaiite yno0Ha. ITO H03BOJISIeT
paccMaTpuBaTh pasHble BEPCUU TTPOLYKTA, IEMOHCTPUPYST OTJINYHNE B MIX IIOBEJICHUN U T. [I.
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Ectp emie ogna mpuunHa: KoMIaHUM, KOTOpbie TpenocTaisior b/[ B Buse ceppu-
COB, JIOJKHBI FapaHTUPOBATh KJIWEHTaM ITOJHYI0 aBTOHOMHOCTh U 0€30MacHOCTh MX
urdopmanuu. Panbiile oHU TIPEATIOYNTANN YCTAHABIUBATD HECKOJIBKO HK3EMILISIPOB
SQL Server Ha ofiiH 04YeHb MOIIHBII KoMIIbIOTEP. B mocieHee BpeMst obsauHbie pe-
HIEHUsT M yCOBEPIIEHCTBOBAHHBIE TEXHOJOIMY BUPTYaIU3aIMK TIO3BOJISAIOT JOOUTHCS
AHAJIOTMYHBIX PE3yJIbTATOB.

Ba3bl paHHbIX

Basa JaHHbIX — 9T0 KOHTEHHep /I XpaHeHust TabJIuIl, IPeACTaBIeHIil, IPOLEeLyP
u T. 1. Kak BugHO Ha pucynke 1.6, kaxapiit ax3emiigp SQL Server MoxkeT cosiepskath
Heckobko BJI. TIpu ycTaHoBKe KOPOOOUHOI BEPCHH CO34AETC HECKOIBKO CUCTEMHbIX
B/I, koTopbie XpaHaT nHGOPMAIINIO, HeOOXOAMMYIO /I BHYTPEHHKX 3a/1a4. Y Bac eCTh
BO3MOKHOCTb cO3aBaTh cOOCTBeHHbIe B/ 11151 Hy KT IIPOrpaMM.

Oksemnnsap
I Cmastery
CDB2 Cmodel™
<=
> ‘ )
Monb3oBaTenbckme CunctemHble
6a3bl AaHHbIX 6a3bl JaHHbIX

Puc. 1.6. [Ipmvep HeckoabKIX 6a3 TAaHHBIX B paMKaX OHOTO ak3eMiisipa SQL Server

YcranoBmuk co3naet ciaenyomue cuctemubie b/[: master, Resource, model, tempdb
u msdb. OrnmieM Kaxkayio u3 HUX.

e master. Comepkut MetazanHble 06 sksemiuigpe SQL Server, KoHGUTYpaIUIO
cepBepa, cBefieHust 060 Beex Bl B TeKyIeM 9K3eMILIsAPE, a TAKKE PECYPCHI, He-
06XOIMMbI€ 17T MHUTIHATH3ATIIH.

o Resource. Ckpsitast B/I, moctymHast TOJIbKO 711 UTeHns. X paHUT OTIPeIesIeHUs BCeX
CHUCTEMHBIX 0OBEKTOB. 3anpanmBast CACTEMHBIE 0OBEKTBI, 0OBIYHO 0GPATIAIOTCS
K cxeMe Sys siokasrbHOU B/, HO Ha mejte Bee onpenenenus Haxosrcs B b1 Resource.

e model. cronbayercs B kauecTse mabsiona aisa Hosbix B/, Kaxmas B/, kotopyio
BBI CO3/IA€Te, U3HAYAIBHO ABJIAeTcs korell model. Eciiu xotute, uro6n HoBBIE B/
GbITH CKOHMUTYPUPOBAHBI OTIPEIEIEHHBIM 06PAa30M MITH COIEPIKATI KaKOH-TO Ha-
60p 0O6BEKTOB (TAKUX KAK TUIIBI JAHHBIX ), IPUBEANTE K HY;kHOMY By BJI model.
Cremyer MOHUMATh, YTO U3MEHEHNS KOCHYTCS TOJIbKO HOBBIX B/, He 3aTparuBas
CYIIEeCTBYIOIIHE.

e tempdb. Mecto, rie SQL Server xpanut BpeMenHbie faHHbie (pabourie TabgunIIbI,
TTPOCTPAHCTBO JIJIsT COPTUPOBKH, CBEJICHUST O BEPCUSIX CTPOK U T. /1.). ITa b/l yamy-
TOKaeTcs U co3zaeTcs 3aH0BO (Ha ocHoBe B/ model) mpu xakom mepesamycke
ak3eMiisipa SQL Server.
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e msdb. 3xech ciyxba arenrta SQL Server xpaHut cBou gaHHbie. OHa OTBeYaeT
32 PEIVIMKAIMIO U aBTOMATHU3AINIO 33/1a4, IIJIAHUPOBAHUS U oTloBelienus. msdb
COJIEP;KUT CBEJIEHUS O TAKUX KOMIIOHEHTaX M BO3MOKHOCTsX SQL Server, kak
Database Mail, Service Broker, MexaHusMm pe3epBHOIO KOIUPOBAHK U T. JI.

Jloxkanpublit Bapuant SQL Server 1o3BoJisgeT HApAMYIO TozikoYaTbed K b1 master,
model, tempdb u msdb. SQL. Database maet npsimoii octy TosibKO K master. [Tpu ucmosns-
30BaHUU BPEMEHHBIX TaOJIUI] IIH OOBSIBIEHIH TAOINYHBIX TIepeMeHHBIX (T0pobHee 06
atoMm B Ti1aBe 10) coznaercs B/1 tempdb, Ho mokIOUaThCA K HEll 1 pa3MeniaTh BHYTPU
Hee 0GBEKTHI BBI HE CMOJKETE.

B pamkax ogHOTO 9K3eMIIIsIpa €CTh BO3MOKHOCTH CO37[aBaTh A0 32 767 moab30Ba-
tenbekux B/ s xpaneHust 0ObeKTOB U IPOTPAMMHBIX PECYPCOB.

Ha yposne B/l MmoskHO omIpesiennTh CBOMCTBO 1MO/f Ha3BaHMeM collat ion, KoTopoe
oTBevaeT 3a IIOAJIEPKKY SA3bIKa, YYBCTBUTEIbHOCTD K PETUCTPY U HOPSJIOK COPTUPOBKYU
cUMBOJIbHOM MHMopMatuu. Ecyii He yka3aThb 9To CBOMCTBO nipu co3fanuu b/, s cpas-
HEHUs CUMBOJIOB OY/IET UCIIOJIb30BAThCS CTAHAAPTHASA KOH(DUTypaIus.

Yro06bl 3a11yCTUTDb KO Ha s3biKe T-SQL, KINEHT JOJIKEH IOAKIIOYITHCS K 9K3eM-
wrapy SQL Server u BeiOparh noaxozaamyio b/l (To ecTh HAXOAUTHCA B €€ KOHTEKCTE).

C Touxwu 3pernst 6e30MaCHOCTH, UTOOBI BHI MOTJIH MOKITIOUMTHCS K 9K3eMILIsIpy SQL
Server, agmunuctparop b/l nosken co3parh st Bac yueTHYIO 3aluch. B JokanbHOM
Bepcun SQL Server yueTHYI0 3a1iCh MOXKHO MTPUBS3ATHh K MEXaHU3MY ayTeHTU(DUKAITNN
omneparnonHoil cucteMbl Windows. B atom ciydae nipu moakiroueHnn k SQL Server
He HY>KHO BBOAMTD JIOTUH U 11apoJib, IIOCKOJBLKY I1pu Bxoje B OC Bbl aBTOMaTHYeCKU
CTAaHOBUTECHh AaBTOPU3UPOBAHHBIM MOJIb30BaTeeM. JIOKaIbHbIe 1 06JauHble BAPHAHTDI
SQL Server Takske M03BOJSAIOT UCIIOTB30BATH IIOJTHOCTHIO ABTOHOMHYTO CUCTEMY ayTEH-
TU(hUKAIIY, KOTOpast TpeOyeT BBOJIA JIOTWHA U HAPOJISL.

AIMUHKCTPaTOPY HEOOXOAUMO IIPUB3ATh BALLY YYETHYIO 3AIICh K OIPEIEIEHHOMY
oab30BaTe o B Kaxkaoi b/l, k koTopoit B XoTUTE MOAyIuTh Hoctyi. [lomb3oBaresnio
B/l BbimatoTcst mpaBa Ha paboTy ¢ ee 00beKTaMHu.

SQL Server 2012 mopznepsxuBaet uzosnpoBanubie b/, B KOTOPBIX 1€HICTBYIOT JIOKAJIb-
HBI€, TOJTHOCTHIO ABTOHOMHBIE YUeTHBIE 3aITUCH, He OTHOCSIINECS K cepBepy B 1iesioM. [Ipu
CO3/IaHNU TaKWX 3aMMCeN aIMITHUCTPATOP TIpeocTasisteT maposib. [Toakmmrouasics k SQL
Server, kimeHT ykasbiBaer B/I, ¢ KOTOpoii OH X04ueT paboTaTh, JOIHMH U 1aPOJIb; TP 9TOM
OH He MOJKET TIePEKJII0YaThCsI Ha IPyTHe MoJib3oBarebekie b/,

J10 9TOTO MOMEHTA MBI PACCMATPHUBAJIH B OCHOBHOM JIOTHYECKHE aCTIEKThI Ha3 TAHHBIX.
ITo GoJbIIOMY CUETY, 9TO €IUHCTBEHHOE, YTO A0JKHO MHTEPECOBaTh Iob3oBareseii SQL
Database, koTopble He CTaJIKMBAIOTCA € 5Ky PHaJIbHBIMU (hailiamMu, BpeMerbiMu B/1, ¢pu-
3UYeCKOl CTPYKTYpoii cogepskumoro b/l u T. 1. OiHaKo 1MoIb30BaTeNN JJOKAIBHOU BEP-
cun SQL Server caMu OTBETCTBEHHBI 32 pU3HUECKyto cTpyKTYpy. Ha prucytke 1.7 u3006-
paxeno ycrpoiictso B/I.

B/l coctout u3 aiizioB, B KOTOPBIX XPAHATCS KaK caMU JJaHHbIE, TaK W JKypPHAJ
tpansakiuit. [Ipu codmarum B/l nig kaxgoro daiina MOXKHO yKa3bIBaTh Pa3TUIHbIe
CBOICTBA: MECTOIOJIOKEHNE, HAYATHHBIN 1 MAKCUMAJIbHBIN Pa3Mepbl, aBTOYBeJINYeH e
npupocta pasmepa. Oba Buma GailoB HOKHBL ObITh IPENCTABIEHB KaK MUHIMYM
B eZiuHCTBeHHOM 3K3eMILisipe (B SQL Server aTo mpoucxonuT 1mo ymosrdanuio ). Oaiiibt
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JIAHHBIX COJIEPKAT OOBEKTBI, & B KYPHAJIbHBIE (DallJIbl 3aIIMChIBAETCS MHMOPMAITUST, He-
06X0IMast IS BBITIOTHEHUS TPAH3AKIIHIA.

Monb3osa- MKypHan §
Ternbekas TpaH3aKLmi |« ®ann
basa Idf XypHana
AaHHbIX )

Ipynna
cannos
PRIMARY
OaH- .
ot
.mdf

Puc. 1.7. YcrpoiicTBo 6a3bl JaHHbIX

Xota SQL Server criocobeH BeCTH 3aMUCh Cpasy B HECKOJIbKO (DallIoB JaHHbIX, 10~
CTYTI K ’KyPHATBbHBIM (DaiiaM BCeT/ia BBITOMHSIETCS TOCTe0BaTeNbHO. TakuM 06pasoMm,
pasbuenne KypHaIa Ha HECKOJIbKO YacTell He yIydIiaeT pou3BoAuTebHOCTH. Jlotmo-
HUTEJIbHBIE JKYPHAIbHbBIE (Dail/ibl MOTYT HOHAZOOUTHCS B TOM CJIydae, eCJId Ha TEKYIIeM
pasfiesie 3aKaHIMBAETCS CBOOOIHOE MECTO.

Daiisibl JAHHBIX OPraHU30BaHBI B BU/IE PYIIIL, B PAMKAX KOTOPBIX CO3/IAIOTCS Pa3-
JIMYHBIE 00beKThI (TabaUIbl MK uHAEKCh! ). OObeKTHBIE JaHHBIE PACTIPOCTPAHAIOTCS Ha
Bce (aiisbl, BXxozAye B rpyniry. C IOMOIIBIO 3TOr0 MeXaHM3Ma MOKHO KOHTPOJIMPOBATD
(usuveckoe paszmernenne 00bekToB. JItobast B/ comepKuT Kak MUHUMYM OZIHY TPYTI-
ny aitsioB o vazsanuem PRIMARY, B KoTOpOit HaX0/ATCsS TTePBUYHBIN (haiiyl JaHHbIX
(c pacmmpenueM .mdf) u cucteMHblii kKaTasuor. B aTy rpyniLy, Kak 1 B II0J1b30BaTe/IbCKHUE,
MOZKHO JI0OABJISITH BrOpruHbIe (haiiuibl faHHbIX (¢ pacupenusimu .ndf). ¥ Bac ecTb BO3-
MOKHOCTB BHIOUPATE TPYIIITY (hailioB 110 YMOJIYAHUIO; B Hell OY/yT CO3/1aBAThCST OOBEKTHI,
ST KOTOPBIX SIBHO He yKazaHa KaKasg-JIu00 Apyrast TpyTia.

PACLLUPEHUS ®ANNIOB .MDF, .LDF U .NDF

V Bce paclumpenns dainos B B, uMetoT NoHATHbIE 3HaYyeHus. Paclumpexue .mdf pac-
wundposbiBaeTca kak Master Data File — rnaHbI ¢painn gaHHbIX (He nyTaTb ¢ B/
master), a .Idf osHauyaeT Log Data File — dain xypHana. [oBopsT, Koraa Boibupanm
pacLuMpeHne ans BTOPUYHbIX GarnoB AaHHbIX, OOMH U3 pa3paboTyMKOB B LUYTKY
npeanoxun sapuadT .ndf (Not Master Data File — HernasHbli daini gaHHbIX), 1 naeto
nognepxanu.

CxeMbl U 00bEKTbI

A coznaresnpHO fesan ynpoinenue, Koraa ropoput, 4to b/l — aTo KonTelHep /1t Xpa-
Henust 00bexToB. Kak BuHO Ha prucyHKe 1.8, 00beKThI cofepsKaTcs BHYTPH CXeM, KOTOPbIe
B CBOIO OYEPE/b HAXOMATCS B 6azax maHHbIX. CXeMa — 3TO M eCTh HEYTO BPOJIe KOHTelHepa
JJIST TAKUX OOBEKTOB, KaK TaOJIUIIBI, TPE/ICTABJIEHS], XPAHIMBIE TIPOIIE/LYPhI 1 T. [I.
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Monb3oBaTtenbckas 6a3a gaHHbIX

% | — Cxema
% % — OBbeKTbI

Puc. 1.8. Baza 1annbix, ee cXeMbl 1 0ObEKThI

Taxoit MexaHU3M MO3BOJISAET YIPABJIATH MMOJHOMOYUgMU. Hanpumep, Bbl MOKeTe
BBIJIATh T10JI30BATEJIIO JIOCTYT K onepaTopy SELECT BHYTPU OIIPe/IeJIeHHON CXEMBbI,
4TOGBI OH 3arpaIuBaJI JAHHBIE U3 BCeX ee 00beKTOB. Be3omacHoCcTh — O/[iH 13 (haKTOPOB,
KOTOPBIE CJIEYET YIUTHIBATD, PA3IETIsIs OOBEKTHI Ha CXEMBL.

CxeMy Takske UCIOJb3YIOT B KauecTBe MPpe(hUKCOB B Ha3BaHUSIX 00beKTOB. IIpe-
cTaBbTe, uTO y Bac ecTh Tabsmia Orders By Tpu cxembi Sales. Tora nosHoe Haspatme 06b-
exrta BuITIsiuT Kak Sales.Orders. Ecii iput pabote ¢ 06beKTOM MMsI CXeMBbI OBLIO OTIYIIEHO,
SQL Server normpitaercs ornpeiesiuTh €ro apToMaTryeck. OH cHavyasia IPOBEPUT, €CTh JIN
00BEKT B cXeMe, KOTOPast MCTIOJIB3YETCs 10 YMOTYaHuo, 3ateM B cxeme dbo. Kommanmst
Microsoft pexomMeHIyeT Beer/ia TPOMUCHIBATH B KOJIE TIOJTHDIE HasBaHUst 06beKToB. [Torck
He 3aHUMaeT MHOTO PECYPCOB, HO 3aUeM TPaTUTh UX BIycTyi0? Kpome TOro, B pa3Hbix
CXeMax MOTYT HAXOUThCST OOBEKTHI ¢ OINHAKOBBIMI UMEHAMH, TIO3TOMY BO3MOKHO, UTO
B UTOTE BBI IIOJIYYUTE COBCEM He TO, HA UTO PACCUNTHIBAJIN.

CospnaHue Tabnuy
n odbecnevyeHue LesIoCTHOCTU AaHHbIX

Kak s1 y>xe yriomuHas, rJIaBHBIM [TPEIMETOM BHUMAHUSI B KHUTe siBJIsieTcs 136k DML,
OnHako BBl BCe PaBHO JOJKHBI IOHUMATD, KaK CO3JAIOTCS TabJIMLbL U OIIPEIe/IsIeTC s
LEJOCTHOCTh JaHHBIX. S pacckaxy o6 sToM, He yraybisach B mogpobuoctu. Ilpexae
4yeM IepeiiTi HeOCPeACTBEHHO K KOY, HAIIOMHIO, YTO TaOIUIIbI XPAHATCS BHYTPU CXEM,
a cxeMbl HaxouaTcs B BJI. B nmpumepax, KOTOpbie Mbl PacCMaTPUBAEM, HCIIOJIb3YETCsI
nemoncrpainrontast bJ] TSQL2012 u cxema dbo.

BOJIbLUE UHPOPMALIUA

Ecnu Bbl HE 3HaeTe, kak 3anyckaTtb ko B SQL Server, BaMm NOMOXET NPUIOXEHNEe
B KOHLLE KHUW.

Cxema dbo co3maercs aBromaTuuecku B Kaxk10i b/l 1 ncriob3yeTcst o yMoa4anuio
JLISL BCEX I10JIb30BaTe/Ieil, KOTopble He ObLIN IBHO IPUBS3AHbI K APYroiil cxeMe.

BOJIbLUE UHOOPMALIUA

NHdopmaumio o cozgaHnm geMoHCcTpauyioHHom B/, Bbl HAMAeTe B NPUMIOXEHUN.
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CospaHue Tadbnuy

Cuenyromuii Koz coszmaer Tabuiry Employees B cxeme dbo, koTopasi B CBOIO 0uepesib
HaxoauTcs BHyTpHu b/ TSQL2012.

USE TSQL2012;

IF OBJECT_ID('dbo.Employees', 'U') IS NOT NULL
DROP TABLE dbo.Employees;

CREATE TABLE dbo.Employees

(
empid INT NOT NULL,
firstname VARCHAR(30) NOT NULL,
lastname VARCHAR (30) NOT NULL,

hiredate DATE NOT NULL,
mgrid INT NULL,

ssn VARCHAR (20) NOT NULL,
salary MONEY NOT NULL

)

WHcrpykims USE yCTaHABIMBAET KOHTEKCT, TO €CTh JIEIAET TAaK, YTOOBI B KAYeCTBE
TeKyIeit 6asbl JaHHBIX HcTob3oBatach TSQL2012. Birarogapst 3ToMy CKPUIITHI CO3/At0T
00bekThI B onpeenernoit B/I. B mokanbroil sepcun SQL Server nuHcTpyKIus criocobHa
U3MeHsATH TekyIuii kourexker. B SQL Database venbas nepexsouarbes Meskay B/1, Ho
€CJIN BBI yiKe TIO/IKTIOUEHBI K yKazanHoit b/l, uHCTpyKIwst USE BBITIOJTHUTCS YCIIEITHO.
51 peKOMEH/IYI0 MCIIOIb30BATh ee B JIFOOM ciiydae, TOT/a Balii 0ObeKThl Beerga OymayT
CO3/IaBaThCsl B HYKHOI Gase JaHHbIX.

Omneparop IF BbisbiBaeT GyHKIUIO OBJECT_ID, 4TOOBI IIPOBEPUTH, CYIIle-
creyer jiu Tabsuia Employees B rtekymieit B/I. B kauectBe apryMeHTOB (hyHKIIHS
OBJECT_ID IpUHUMAET UM 1 TUII 00beKTa. Tuir ' U' 1pe/cTaBiisieT 0J1b30BaTelbCKYI0
tabauity. Eciiu 0TBET OJI0KUTENbHbII, (DYHKIIMS BO3BPAIAET MAeHTU(OUKATOP 00BEKTa;
B TIPOTMBHOM cJiydae — 3HaueHue NULL. B Harreil cutyarmu Koz yaajsieT CyIecTBy-
OIIY10 TAOJIUILYy W CO3/IAET BMECTO Hee HOBYIO. ECTeCTBEHHO, MOJKHO MPEIYCMOTPETh
U IPYTYIO PEAKIINIO — HAIIPUMED, OCTABUTH UMEIOLIHIICS OOBEKT.

Wucrpyknust CREATE TABLE OTBEYaeT 3a ONPEAENeHNE TOTO, UTO 1 Ha3hIBaIo 3a-
TOJIOBKOM OTHOIIIEHMSI. 3/IeCh HYKHO YKa3aTh UMsT TAOJIUIIBI 1 B CKOOKaX Habop ee aTpu-
6yTOB (CTOJIOIOB).

OGpatrTe BHUMAHUE: s CIIEAYI0 COOCTBEHHBIM PEKOMEHIAIUSM U YKa3bIBAIO MTOJTHOE
umst tabsuier — dbo.Employees. Eciin omyctuts npedukce, SQL Server Oyzuer cuuraTh,
YTO TI0JIH30BATENb 3AIYCKAET KO/l B KOHTEKCTE CXEMBI, IIPUMEHIEMOI TI0 YMOTYAHIIO
B Tekymieit B/I.

Jliist kask1oro aTpubyTa Hy KHO YKa3aTh UMsl, THIT U CBOMCTBO, KOTOPOE OIIPE/IEIISIET,
MOJKET JI 3HAYCHNE PABHATHCSI NULL (TO €CTh OBITH ITYCTHIM).

B ta6uue Employees atpubyTsl empid (upeHTHGUKATOP CIyKaIlero) u mgrid
(uneHTUOUKATOP YIPABJISIONIEr0) UMEIOT TUIl JAHHBIX INT (11eJI0e YUCJIO Pa3MepoM
4 Gaiir); mist arpubyToB firstname (ums), lastname (pamuins) u ssn (HoMep co-
[UAJIBHOTO CTPaxXOBaHUsl) BBIOPaH THIT VARCHAR (CTpPOKa IIePeMEHHON JJIMHBL, JIJIS Hee
MOJKHO 33/IaTh MAKCUMaJbHOE KOJIMYECTBO CMMBOJIOB); aTpulyThl hiredate (IeHb
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npueMa Ha paboty) u salary (3apiuiara) mpeacTaBieHbl TuiiaMu DATE 1 MONEY co-
OTBETCTBEHHO.

EcJiu ssBHO He yKa3aTh, J0JIKEH JiU CTOJIOEI] TOIepKUBaTh 3HaueHust NULL, SQL
Server ucnosp3yer crangapTHyto KoHpuryparuio. CorsacHo cnenudukanim a3bika
SQL Bce cTonO1IbI 10 YMOTYAHUIO MOTYT OBITH Ty CTHIMU (IPUHUMATh OTMETKY NULL),
HO B HACTPONKAX 9TO TIOBEJIEHE MOKHO U3MEHUTb. S HACTOSATENbHO PEKOMEH/IYIO BaM
SBHO OTIPEJIETISATH TaKOe CBOMCTBO, He TIoJIarasich Ha 3HAUEHU 110 yMoJidaHuio. Takke
COBETYIO BCET/la UCIOJIb30BATh 3auch NOT NULL U OMYCKaTh €€ TOJbKO B CJIyYasX,
KOT/[a BO3HUKAET Cepbe3Hast He0OXOMUMOCTD TTOJ/IEPKUBATH 3HaueHust NUL L. Eciu He
yKazarh orpaHundeHue NOT NULL, B cTOJIOIE MOSIBATCS TyCcThie 3HaueHust. B tabiuiie
Employees NULL 1oziepsKuBaeTcs TOJAbKO B ¢ToJIOEe MQrid, Beab y cOTPYJHUKA MOKET
He OBITh HaYaJIbHUKA — HAI[PUMEp, OH CaM SIBJISIETCS] TeHEPAJIbHBIM IUPEKTOPOM Op-
TaHU3aIH.

CTWJ1b OPOPMJIEHNHA KOOA

V Cpaenato HeCcKoNbKO 3aMeyYaHnin OTHOCUTENBHO CTUAS 0DOPMIEHNS KOAA, UCMOSb-
30BaHUS TOYEK C 3anaTon, Npobenos, Tabynaunin, pa3nenuteneii CTPok U T. A.
9 He obpalLalo BHUMaHUSA Ha kakne-nnbo gpopmanbHble npasuna. CoBeTyo Bam
MCM0JIb30BaTh TOT CTWU/b 0POPMIIEHUS KOAA, KOTOPbIV yA06eH BaLIMM Koieram-
pa3paboTymkam. MmaeBHoe, 4TOObI KOA, Oblsl NOrMYHbIM, MOHATHLIM U YA0OHbLIM B CO-
NPOBOXAEHUU. 9 NbITANCA NPUBOAUTL MPUMEPI, KOTOPbIE 061aAatoT BhiLLEnepe-
YNCNIEHHLIMU CBOMNCTBaAMMU.

B si3bike T-SQL npo6enbHble CUMBOJIbI MOXHO UCMO/b30BaTh A0BOJIbHO CBOOOAHO.
C 1x MOMOLLIbIO Bbl caenaeTe kog 6osee nerkim ans socnpuatms. K npumepy, B npe-
OblayliemM pasnesne g Mor 3anMcaTtb BeCb koA, B 0AHY CTPOUKY, HO MHOrOCTPOYHas
BEpCusa C OTCTyNamMu BbIrNaauT NOHATHEE.

Vicnonb3oBaHme TOUYKM C 3andTon AN pasfgefieHns MHCTPYKUMN — CTaHO4aPTHbIN
noaxon. Kpome Toro, B HekoTopbix cuctemax B/ a1o ctporoe TpeboBaHme. B SQL
Server Touka ¢ 3anATon 00a3aTeNbHa TONbKO B ONPeAEeSIeHHbIX MeCTax, HO HUKTO
He 3anpeLLaeT ykasblBaTb €€ 1 B APYrMX yHacTkax koga. 9 pekoMeHayio pasnensitb
C €€ NOMOLLIbIO BCE MHCTPYKLUMMW. ITO HE TONBbKO YAYHLINT yA0604MTaeMOCTb BaLLNX
3anpocoB, HO U B HEKOTOPbIX Ciyvasx yoepexeT Bac oT npobnem (SQL Server He
BCeraa BbIBOAUT NOHATHOE co0bLeHMe 06 owmnbke, eCcniv NPonycTUTb TOYKY C 3a-
NATOW TaMm, rae oHa Heobxoamma).

- NMPUMEYAHUE

l%' B nokymeHTaumm k SQL Server ckazaHo, 4TO BO3MOXHOCTb UTHOPUPOBATb TOYKY

¥  zanqatoii, pasaenss MHCTPYKLMK sizbika T-SQL, siBnsieTcsa ycTapesLueii. MpoLLe ro-
BOPS, B OyayLUMX BEPCUSIX NPOAYKTa pa3paboTynKm He CMOTYT el BOCMONb30BaThCS.
OTO eLLe 0AMH NOBOA, YTOObI HAYaTb Pa3feNnsaTe CBOU UHCTPYKLN.

OOecneuyeHue LesIOCTHOCTU AaHHbIX

Kak ynommHanoch paHee, OJJHO U3 TTPEKPACHBIX KAYeCTB PEJIAINOHHON MOJeNN —
H3HAYATbHAS TIO//IEPIKKA TIEJIOCTHOCTH MaHHbIX. [[esocTHOCTD GBIBaET IeKTapaTHBHOM
(sIBJIsIETCSL 4aCThIO ONpeaesieHui TabIil) U IIpolielypHO (OIUCHIBAETCS BHYTPH KO
C TTIOMOIIBIO XPAHUMBIX TIPOTIE/LYP UJIA TPUTTEPOB).
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Tun naHHbIX, CBOHCTBO, KOTOPOE OIpe/lesisieT BO3MOKHOCTb XPaHUTD ITyCThle 3Ha-
YeHus, U Jake MOJIeNIb JaHHBIX KaK TaKOBas — IIPUMEPHI IeKIapaTUBHOIO OIMMCAHUA
IEJIOCTHOCTH JIAHHBIX. B 9TOM pasziesie MbI pACCMOTPHM U JIPYTHE OTPaHIYEH ST TI006-
HOTO po/ia: IEPBUYHbIE ¥ BHEIIHNE KJII0YU, UHCTPYKIIMU UNIQUE, CHECK 1 DEFAULT. Bl
MOJKETe UCII0B30BATh TAHHbIE OTPAHNYEHVIS, CO3aBast TAOIUIIBI (KaK YaCTh BRIPASKEHTIST
CREATE TABLE), WJIH TPUMEHSTD UX K UMEIOTIUMCST TaGIMIAM B PAMKaX KOHCTPYKIHN
ALTER TABLE. Bce BUbI OrpaHrdeHuii, KpoMe mapamerpa DEFAULT, MOTYT OBITH CO-
CTaBHBIMH, TO €CTh OCHOBBIBAThCSI CPA3y Ha HECKOJIBKUX aTpuOyTax.

OrpannyeHus NepBUYHOTO KJII0OYA

OrpaHnueHne mepBUYHOTO Kioua (PRIMARY KEY) obecrieunBaeT YHUKATBHOCTD
CTPOK U 3allpellaeT XpaHuTh 3HaueHns NULL B COOTBETCTBYIOIUX cTOJI0max. Kasxabiii
YHUKAaJIbHBIA HA0ODP 3HAUeHMI B aTprOyTax, COCTABJSIOIUX OrPAHNYEHNE, MOKET I10-
SBUTHCS B TAOJINIE TOJBKO OMH pa3 — He OoJiee yeM B oxHou crpoke. CYPB /I npecekaer
JII00bIe HOIBITKY ONIPEAEINTh OrPAHNYEHUS IEPBUYHOIO KJIH0Ya AJIs CTOJIOII0B, KOTOPbIE
CII0COOHBI COAEPKATH IIyCThIE 3HAUECHISL.

B npumepe, npecTaBaeHHOM HIZKE, JaHHOE OTPAaHUYCHUE OIIPEAEIACTCS /I aTPU-
GyTa empid u3 Tabsmirel Employees.

ALTER TABLE dbo.Employees
ADD CONSTRAINT PK_Employees
PRIMARY KEY(empid) ;

Bitarogapst 3ToMy MepBUYHOMY KJIIOUY BCe 3HaUEHMs aTpubyTa empid OyayT yHU-
KaJIbHBIMU 1 He rmycThiMu. Oriepanuu Jo6aBIeH s Ui OOHOBJIEHKS CTPOK, KOTOPbIE Ha-
PYIIAT OIICAHHOE OTPaHUYeHIe, OTKIOHATCA Ha yposHe CYPB/I 1 mpuBeayT K ommbke.
Yto6b! OrpaHUYeHrE EPBUYHOTO KJTtoua ObLT0 0iHO3HAYHBIM, SQL Server aBromaTiaecku
co3/1aeT YHUKAIbHbIN nHeKe. MTHaeKcbl (He 00sI3aTe/IbHO YHUKAJIBHBIE ) TAKIKE IIOMOTar0T
06oiiTnch 6e3 IMOJHOrO CKAaHUPOBAHUS TabJIMI], YTO 3HAUUTEIHHO MOBBIIIAET CKOPOCTh
PabOoTHI 3aIIPOCOB (ATOT TOXO/ HATTOMIHAET IIPEJIMETHBII YKa3aTe/b B KHUTAX).

Orpannuenne UNIQUE

Orpannyenne UNTQUE obecriedynBaeT YHUKAJIbHOCTh CTPOK U PeaU3yeT TaKyto
KOHIIEITITNIO PEJISTITMOHHON MOJIETN, KaK pe3epBHbIE KITI0UH. B oTTMdme OT IEPBUYHBIX
KJIIOYell B 04HOI Tab/I11Ie BO3MOKHO IIPUCYTCTBIE HECKOIbKUX OrpaHndeHuii UNIQUE.
Kpome Toro, yHUKaJIBbHOCTH PACTIPOCTPAHSIETCS HA BCE CTOJIOIBI, BKITIOUAsT T€, KOTOPbIE
MOI'YyT UM€Th IIyCThie 3HaYeHus. B coorBercTBuM co crenudukanmein SQL cTosbIbl
¢ orpannyenreM UNIQUE MOJePKUBAIOT pa3Hble OTMETKHU Tutia NULL (Kak 6y[[T0 OHHN
orymuatorest). Oxnaxo s3bik T-SQL, peanuzoBanubiii B SQL Server, 3anperiaet ay0.im-
poBarb 5T 0TMeTKH (Jr00ble Ba 3HaueHnst NULL He MOTYT ObITh PABHBIMH ).

CJIe,HyIOH.[I/Iﬁ KoJ, olipezesisieT orpaHndyenre UNT QUE s CTOJI6]_[a SSn B Ta6JII/IL[e
Employees.

ALTER TABLE dbo.Employees
ADD CONSTRAINT UNQ_Employees_ssn
UNIQUE (ssn) ;

Kax u B ciryuae ¢ nepBUYHBIM KJIFOUOM, B KAUECTBE MEXAHU3MA, KOTOPbBII TIOMOTaeT
coburro1aTh orpanndeHst UNTQUE, UCIOJIb3YETCST YHUKAIbHBIN HHIEKC.
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OrpannyeHus1 BHENIHETo KJI0Ya

Bremrnuit k1104 0TBeYaeT 3a CCBIIOYHYIO I[EJIOCTHOCTb. IDTO OTPAaHUYEHUE OTIpe-
TEeJSIeTCsT TS OTHOTO T HECKOJBKUX aTPUOYTOB B TaK HA3LIBAEMON CCBHITAIOIENCST
TabJuIle W YKa3biBaeT Ha aTPUOYTHI MOTEHIIMATBHOTO KiIo4ya (orpaHmdyeHrst PRTMARY
KEY wiu UNTIQUE) B TabJnile, Ha KOTOPYIO CCHUIAIOTCS (€€ TAK/Ke HAa3bIBAIOT CCHLIIOUHON ).
CTOUT 3aMETUTBH, YTO ITO MOKET OBITh OfHA U Ta Ke TaOIUIA. BHEITHIIT KJII0Y HY/KEH
JJIST TOTO, UTOOBI €70 ATPUOYTHI MPUHIMAJH TOJTHKO T€ 3HAYEHUST, KOTOPBIE CYIIECTBYIOT
B CCBUTOYHBIX CTOJOIAX.

Crenytonmmit Koz co3naet Tabsmity o HasBarrem Orders. OHa comepskuT cTorber
orderid ¢ IepBUYHBIM KJIIOYOM.

IF OBJECT_ID('dbo.Orders', 'U') IS NOT NULL
DROP TABLE dbo.Orders;

CREATE TABLE dbo.Orders

(
orderid INT NOT NULL,
empid INT NOT NULL,
custid VARCHAR(10) NOT NULL,
orderts DATETIME2 NOT NULL,
aty INT NOT NULL,
CONSTRAINT PK_Orders

PRIMARY KEY (orderid)
)

Jlomyctum, Bbl XOTUTE BBeCTH orpannuenue, CoracHo emy croJber empid Tabiuibl
Orders 1o/KeH OepKUBATh TOJIBKO Te 3HAYEHN, KOTOPbIE HAXOAATCS B cTOI01e empid
Tabaunsl Employees. YTo6b1 1OOGUTHCS 5TOr0, HEOOXOAUMO OIPEAETUTh OrPAHUIEHNe
BHEIIHETO KJfo4a J1st cTos61a empid Tabriier Orders, koTopoe OyzeT yKasbIBaTh Ha OIHO-
UMEHHBIH cTonber; Tabauin Employees. Huske 1oka3aHo, Kak 9T0 CAeIaTh.

ALTER TABLE dbo.Orders
ADD CONSTRAINT FK_Orders_Employees
FOREIGN KEY(empid)
REFERENCES dbo.Employees (empid) ;

AHamornuHBIM 06pa3oM MOKHO COCJATLCS Ha CTOMOET B Toit ke Tabmuie. C mo-
MOIIIBIO CJIEAYIONIETO KOJA MBI OTPAHUYUM COZEPKUMOE cTOsIO1a mgrid 3HaYeHusIMH,
KOTOpBIE XpaHsATCst B ¢Tosi611e empid (Bce 510 B Tabsumie Employees).

ALTER TABLE dbo.Employees
ADD CONSTRAINT FK_Employees_Employees
FOREIGN KEY (mgrid)
REFERENCES dbo.Employees (empid) ;

O6paT1/ITe BHUMaHHe: OTMeTKM NULL JOIIyCKalOTCs B CTOJI6L[aX BHEIIIHEro KJjioya
(B HameM cirydae mgrid), aske ecJim UX HET B CTOJAOIAX, HA KOTOPBIE OHU CChLIAIOTCSL.

B aByx ipeapiay i mpuMepax Mbl YBUIEU TTPOCTHIE OTPE/ICTIeHIIS BHEIITHETO KJIf0va,
CIIOCOGHBIE BBI3BIBATH CCBIIIOYHOE AEHCTBHE MO/ HazBaHueM NO ACTION. JTo O3Hayvaer,
YTO IOIBITKU YAJIUTH CTPOKY UJIN 0OHOBUTD anI/I6yTbI [OTEHIMAILHOIO KJII0Ya B TAOJIHILE,
Ha KOTOPYIO YKa3bIBaeT CCBLIKA, 3aBepIIaTCs HeyAauell, ecii COOTBETCTBYIONIAd CTPOKA
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COIEPKUTCA B CCbLIaomneiicss tabmuie. Hampumep, eciu Bbl 3aX0THUTE YAAIUTD 3aIICh
0 coTpytHUKe n3 Tabuib Employees u npu aTom Gy /Ly T HaliIeHbI COOTBETCTBYIOIIHE 3aKa3bl
B tabsutte Orders, CYPB/I He sacT BaM 3TOTO C/IEJIaTh M BEPHET OIINOKY.

Bb1 MokeTe oripeiesiuTh BHENTHUHN KJIOY € JIEHCTBUSIMU, KOMIIEHCUPYIONINMU TI0-
[BITKU YAAJUTh CTPOKY MU OOHOBUTH aTPUOYThHI MOTEHI[UAIBHOIO Kifoya B Tabiu-
11e, HA KOTOPYIO YKa3bIBAET BHEIIHS CChLIKA. Peub njeT o mapamerpax ON DELETE
1 ON UPDATE. B pamkax orpesiesieHusI BHENTHETO KJII0Ua OHU MOIIEPKUBAIOT I€HCTBUS
CASCADE, SET DEFAULT u SET NULL. /lelictBue CASCADE IIPUBOJUT K TOMY, 4YTO
BbINOJIHSAEMbI€ otepaliu (yaaaeHue uin oOHOBJIeHHE) OYAYT PacPOCTPAHATCS 1 Ha
cBsA3aHHBIE cTpoKu. HampuMmep, Beipaxkenne ON DELETE CASCADE 03Ha4yaeT, UTO TPU
yIaJeHNU CTPOKU U3 TabJIMIbI, HA KOTOPYIO yKasbiBaeT ceblika, CYPB/I yaamut takxe
BCe CBS3AHHbIE C HEW CTPOKM U3 cebutalomeiics tabaunpl. JleiictBusg SET DEFAULT
1 SET NULL HasHayaT aTpuOyTaM BHEIIHEro Kjio4a B CBA3aHHBIX CTPOKAX COOTBET-
CTBEHHO 3HaYeHHue 110 yMoJdaHuio U NULL. HesaBucumo oT BRIOpAHHOIO A€HCTBHS
YKa3bIBAIOIINE «B HUKY/Ia»> CTPOKK MOTYT TIOSIBUTHCST B CChLIAOIIEHCS TabJIIIIE TOJTBKO
B UCKJIIOUUTEJIbHOM CJIydae ¢ OTMeTKaMu Tuiia NULL.

Orpanunuenne CHECK

Orpanunuenrie CHECK TI03BOJISIET ONPEIEUTD TIPEIUKAT O TOM, YTO TIepe]] U3MeHe-
HIEeM MU 100aBIeHneM B TabJIUILy CTPOKA HOJKHA IPONTH IPOBEPKY Ha COOTBETCTBHE.
Baaromaps cienytoreMy orpanudeHmto croJioer salary 8 Tabsiiiie Employees moazepskusaer
TOJIBKO ITOJIOKUTE/IbHbIE 3HAUEHUS.

ALTER TABLE dbo.Employees
ADD CONSTRAINT CHK_Employees_salary
CHECK (salary > 0.00);

[Tpu nonbiTke 06aBuTh Wi 00HOBUTH cTpoku CYPB/I OTKJIOHUT BCe 3HAYEHNS,
KOTOpBIE MEHbIIIE WU PaBHEL Hy./110. O6paTuTe BHIMAHUE: IPOBEPKA CYMTAETCs HE ITPOKi-
JIEHHOIA, ecJIv TTpe/InKaT Bo3Bpaiaetr FALSE. Ecsin pe3ynbrat paBed TRUE niu UNKNOWN,
u3MeHeHus mpuHuMaioTcest. Hanpumep, 3apmiara pasMepoM —1000 OyzeT OTKIOHEHa,
oxHako 3HaYeHud 50000 u NULL OIIyCTUMBI.

Ncnonb3yst nHCTpYKINI0O CHECK ¢ orpaHUYeHneM BHEITHEero KJio4a, Bbl MOKeTe
yKaszarb napamerp WITH NOCHECK, uroObi CYPB/I He npoBoania mpoBepKy MMero-
MUXCS JAHHBIX. JTO HEKEJNATETHHBINA TTOXO0/I, TOCKOJbKY OH He /IaeT TapaHTUii, 4TO
conepxxumoe B/l ocranoch mocsenoBaTesibHBIM. MOXKHO Takke BKJIIOYATh/OTKIII0YATD
CyIIeCTBYIONINE MHCTPYKIMN CHECK M OrpaHWY€eHNs BHENTHETO KJIfoYa.

Orpannvyenne DEFAULT

Orpanuuenne DEFAULT CBA3BIBAETCS C OIpele/eHHbIM aTpubyToM. BoipaxkeHie
HCIIOJIb3YETCsI B KAUeCTBE 3HAUECHMUST IT0 YMOJIUAHUIO JJIsI Ty CTHIX aTPUOYTOB CTPOKH, JI0-
6aBJsIEMOiT B Ta6J11/1uy. B cnenyronem npumepe orpanndenrie DEFAULT onpe/essieTcs
1ist croabia orders (OH XpaHUT BPEMs CO3[aHuUsT 3aKa3a).

ALTER TABLE dbo.Orders
ADD CONSTRAINT DFT_Orders_orderts
DEFAULT (SYSDATETIME () ) FOR orderts;
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WNucrpykimsg DEFAULT Bbi3biBaeT GyHKIMIO SYSDATET IME, KOTOpasi BO3BpalaeTt
Tekyuye naTy u Bpemst. Tenepb, ecu npu gobdasiaenunu 3anucu B Tabsmiy Orders Bol He
yKaskeTe onpezieieHHoe 3HayeHue st crobia orders, SQL Server caenaer 910 3a Bac.

B KoHIe 3amycTuTe IpuBeAeHHbIH Ko, 4To0bl ouncTuth B/I.

DROP TABLE dbo.Orders, dbo.Employees;

B 3akniouyeHue

B 21011 T/1aB€ MBI 03HAKOMUJIMCH C TIPOYHBIM TEOPETUIECKUM (DYHIAMEHTOM, JiesKa-
M B ocHoBe s3bika T-SQL. Havas ¢ usydyenns apxutektypsl SQL Server, mb mocre-
IIEHHO JIOILIN JI0 CO3iaHust Tab/IuI 1 obeciiedeHus 1eJI0CTHOCTH JaHHbIX. Hagerocs, Te-
1epb Bbl BUAUTE, 4TO SQL — 9T0 HEYTO 0COOEHHOE, a HE IPOCTO A3BIK IPOrPAMMUPOBAHISL



Maea 2
SAMNMPOCbHI K OANHOYHbIM TABJIMLLAM

B mamHoit riraBe BB MO3HAKOMUTECH C TIPUHIUIIAMU MCITOTb30BAHWST MHCTPYKITUN
SELECT, [I03BOJISIOIIEl BBIIOJIHSTh 3aIIPOChI K OAUHOUHbIM Tabauiam. Criepsa Mbl pac-
CMOTPUM CTPYKTYPY 3alPOCa; Y3HAEM, 13 KAKUX JIOTHUECKIX ITATIOB OH JI0JIZKEH COCTOSITh,
4TOOBI BEPHYTH KOPPEKTHBIN pe3yabTupytoriuii Habop. [Tocsie mepeiieM K mpeauraram,
oriepaTopam, BbIpaKeHUsiM CASE, oT™MeTKaM NUL L, O/IHOBPEMEHHBIM OTIepPAITISIM, U3BJIe-
YEHUIO MeTa[aHHbIX, paboTe ¢ CUMBOJIbHON nHopMalueil, 1aToil u BpemereM. Muorue
MpUMePHI Kojia U yrpaskHeHus ncnosb3yiot b/l TSQL2012. MucTpyKIny 1Mo ee 3arpy3Ke
U YCTAaHOBKE BBI Hali/leTe K KHUTE.

AnemMmeHTbl HCTPYKUuuu SELECT

Muctpykiust SELECT BBITOIHSIET 3aIPOC K TabJIHIlE, TPOU3BOAUT JIOTHUECKIE Ma-
HUITYJISAIUN U BO3BpAIlaeT pe3yJibTaT. B 1anHoM pasnese peub noiizier o dasax, yepes
KOTOPBIE TPOXOUT 3aTIPOC. BBI y3HaeTe 0 TOrmueckoM Mopsiike, B KOTOPOM 06pabaThiBa-
FOTCS Pa3Hble COCTABJIAIOIINE 3alIPOCA, K O TOM, YTO IPOUCXOAUT HA KaK/IOM U3 9TAIIOB.

T'oBopst 06 sTamnax, s MMEI0 B BUAY TIPUHIIUIAIBHBINA MOAX0 K 00paboTKe 3ampoca
¥ BO3BPAIEHWTO KOHEYHOTO PE3YIhTaTa, OlIpeeJIeHHbIN Ha YPOBHE CHeTIM(UKAIINN S3bI-
ka SQL. He yauisiitech, €CM HEKOTOPBIE 3TAIB TTOKAXKYTC BaM Hea(hHeKTUBHBIMMU.
slapo Microsoft SQL Server He 0053aHO B TOYHOCTHU CJI€A0BAThH AAHHON JIOTUYECKOI
1enoyke 06paboTKU; OHO MOKET 0OPAIIAThCsI ¢ 3alIPOCOM TI0-CBOEMY, MEHSIST MECTaAMU
OT/IeTbHBIE (DA3BI, €CIN 9TO HUKAK He MOBJIUSAET Ha pe3yabrat. DakTuaecKy, BHITTOTHSIS
3anpochl, SQL Server jiesiaeT MHOKECTBO Pa3HBIX ONTUMU3ATIIH.

Y0651 OnucaTh JOTMYECKYIO 1EN0YKy 00paboTKHU, a TaKKe OIlepaTopPbl, KOTOPbIE
MOTyT OBITH B Hell 3a/1eHiCTBOBAHDI, HCTIOJb3yeM 3anpoc SELECT (smctunr 2.1).

Jluctunr 2.1. [Ipumep 3arnpoca

USE TSQL2012;

SELECT empid, YEAR (orderdate) AS orderyear, COUNT(*) AS numorders
FROM Sales.Orders

WHERE custid = 71

GROUP BY empid, YEAR (orderdate)

HAVING COUNT (*) > 1

ORDER BY empid, orderyear;

3armpoc oTbrpaeT 3aKasbl, KOTOPbIE CIEIAN KIMEHT 0/l HoMepoM 7 1, 3aTeM rpyrmm-
pyeT X ITo COTPYAHUKAM U rofiaM. OCTa0TCS TOTBKO Te COTPYAHUKH 1 TOIIBL, /7SI KOTOPBIX
CyIIeCcTBYeT Kak MUHUMYM O/InH 3aKa3. [losryuennble rpymiiet cofiep:kat ueHTuhuKaTop
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COTPYIHUKA, TOJl 3aKa3a ¥ UX KOJMYECTBO; COPTUPOBKA IPOU3BOAUTCS 110 cTO/IGIIaM empid
u orderyear. IToka He Gy/ieM BHUKATD B IIPUHITUT PabOTHI 3a11POCa; CHAYAIA Pa300bEM ero
Ha MEJIKME YaCTU U PACCMOTPUM KKy HHCTPYKIIUIO OTAEJIbHO.

Koz naumnaercst ¢ MHCTPYKIHK USE, KOTOPAst TIEPEKTIOUAET KOHTEKCT BAIlel ceccru
Ha BJI TSQL2012. Ecsm BB yike paboTaere B 3TOM KOHTEKCTE, HHCTPYKIHIO USE MOXKHO
HPOIYCTHTb.

ITpesx e ueM oAPOOHO paccMaTPUBATh COCTABJIAIONINE MHCTPYKIMKH SELECT, ocTa-
HOBUMCSI Ha JIOTHYECKOM IOPSAKE, B KOTOPOM OHU oOpabarbiBaioTcs. B 6osbmmHCcTBe
S3BIKOB IIPOIPAMMUPOBAHUS CTPOYKU KOJA BBIIOJIHAIOTCS B TOM IIOPSAKE, B KOTOPOM
3anmcanbl. B SQL Bce nnave. Hecmotps Ha To uTo MHCTPYKIUSA SELECT HaXOIUTCS
B cCaMOM HayaJie, 00pabaTbiBaThCst OHa Gy/IeT OZHOM 13 CaMbIX MOCJEHIX. BoIoHeHe
OIIEPATOPOB IIPOUCXOAUT B CJAEAYIOUIEM OPSAKE:

1) FROM;

2) WHERE;

3) GROUP BY,
4) HAVING;
5) SELECT;
6) ORDER BY.

CuHTaKkcHYecKku 3ammpoc JUCTUHTA 2.1 HaumHaeTcs ¢ MHCTPYKInu SELECT, HO Jio-
ITMYECKH ero COCTaBJISIONINE Pa3MelleHbl TaK:

FROM Sales.Orders

WHERE custid = 71

GROUP BY empid, YEAR (orderdate)

HAVING COUNT (*) > 1

SELECT empid, YEAR (orderdate) AS orderyear, COUNT(*) AS numorders
ORDER BY empid, orderyear

HpeZICTaBI/IM 3aIpoc B 6oJ1ee TOHATHON (l)opMe. Bot uTto nemaet aTo BbIpasK€EHUE:

1) samparmmBaer ctpoku 13 Tabsmiisr Sales.Orders;

2) orGupaer 3aKasbl, B KOTOPBIX HAEHTH(MUKATOP KJIUEHTa paBeH 71;
3) rpynmupyer 3aKkasbl 10 UAEHTH(MUKATOPY COTPYAHUKA U TOLY;

4) orbupaer TPYIIIIbI, KOTOPBIE COepsKAT GOJIBIIE OHOTO 3aKa3a;

5) BO3BpAIIAET JIJisT KayKI0U TPYTIIBI HAEHTH(HUKATOP COTPYIHIKA, TO/ 3aKa3a U UX
KOJIMYECTBO;

6) copTUpyeT UTOTOBbIE CTPOKH 10 UEHTH(UKATOPY COTPYIHUKA U TOY 3aKa3a.

3anpoc HeJslb3s 3alUChIBATh B JIOTHYECKOM Hopsike. Heo6XoanMo HauuHaTh ¢ UH-
cTpykiuu SELECT, Kak mokasano B jiuctunre 2.1. CyIiecTByeT MPpUYMHA, 10 KOTOPOIt
JIOTMYECKHI TOps0K 06paboTKK 3arpoca 1 (haKTHUecKast 3aliCh A0JIKHBI OTJIUYATh-
cs. SQL 3amympIBasics Kak JIeKJIapaTUBHBIN SI3bIK TporpaMMupoBanust. OH M03BOJIsIET
0(hOPMJISITH 3aITPOCHI B BUJIE€ BBIPAKEHUIH, TOXOKNX HA aHTJINICKYIO PEYb.
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PaccmoTpuM KoMaH Ly, KOTOPYIO O/IMH YeJIOBeK JlaeT Apyromy: «/loctanb MHe KJIIO-
YU OT MAIlIMHBI U3 JIEBOTO BEPXHETO SNIMKA HAa KyXHey. Kak BuamTe, B Hauase KOMaH/IbI
yIMOMUHAETCST 0GBEKT, a TIOTOM YKa3bIBaeTCsT €ro MecTonooskenne. OnHaKko ecan Obl
[PUIIIOCH TPOUHCTPYKTUPOBATH POOOTA MM KOMITBIOTEPHYIO IPOrPaMMy, BbI ObI Ha-
JaJIu ¢ MECTOTIONOKEHNST, & 00BEKT, KOTOPBIN TaM MOKHO HAHTH, OTMETHIIN B KOHITe. BoT
Kak ObI 570 3Byuasno: «Vn Ha KyXHIO; OTKPOI JIEBbIH BEPXHUHN SATIHK; BO3BMHU KITIOUH
OT MalllMHbI; IPUHECH WX MHe». BBojMMble BaMU 3alIpOChl TIOX0KM Ha PA3rOBOPHYIO
pedb — OHM HAUMHAIOTCS ¢ MHCTPYKIMKU SELECT (TO €CTh € ZIeHCTBUS, KOTOPOE CJIeIyeT
peann3oBath). [Topsiiok JoTHYeckoit 06paboTKYM HAMTOMIHAET WHCTPYKIUHU 7Tt pobo-
Ta — MEPBBIM BBITIOTHSAETCS onepatop FROM (TO eCTh YKa3bIBACTCS MECTO JIEHCTBUA ).

YcBOMB MOPSIZIOK, B KOTOPOM 06pabarbiBaeTcst 3apoc, TepeiiieM K mogapooHoMy
U3Y4YEHUIO KayKJI0U ero cocTaBdlonell.

ToBOPst 0 JIOTHYECKOI 06pabOTKE 3aTIPOCOB, ST UCTIOJB3YIO TOHSATHST «<MHCTPYKIIUU»
1 «aTanbl» (HapuMep, sTar WHERE WJIM MHCTPYKIMSA WHERE ). IHCTPYKIHMS — 9TO CHH-
TaKCUYECKas COCTaBJIAIONIAs 3a1IpOCa, II09TOMY, PACCMATPUBask CHHTAKCHC KAKOTO-/I100
BJIEMEHTA, 51 yIOTPeOJISII0 MMEHHO TAKOH TEPMUH — «B MHCTPYKIIMN WHERE yKa3bIBAaETCS
npeauKary>. AHaIU3UPYS JOTUYECKUE MAHUIYJIAINN, KOTOPbIE BBIMOJIHSIOTCS B XOE
06paboTKH 3a1poca, MoJIb3YI0Ch CJI0BAME «3Tall» WK «(asza» — «Ha sTare WHERE BO3-
BPAIAIOTCS CTPOKH, IS KOTOPBIX NPEANKAT paBeH TRUE».

BcrioMHuTE MOU COBETBI U3 IIPEABIAYILEH IIaBbl 00 UCIIOIb30BAHUU TOUKH C 3aIIATOI
IUTSE pasjesieHuss nHCTpyKiuuid. B Hactosmee Bpemst SQL Server tpeGyer 310 peiath
TOJIBKO B CJIy4asiX, KOT/Ia KOJI MOKET TPAKTOBATHCSI IBOSIKO. OTHAKO S PEKOMEH/IYTO pas3-
JIEJISITH TAKUM 0OPa30oM BCe MHCTPYKIHU. DTO CIeIAeT KOJ[ O0JIee JIETKUM JIJIsT BOCTIPUSITHSI
1 06eceunT COBMECTUMOCTD Ha Oy LyIiiee, KOT/a UCIIOIb30BaHe TOUKH ¢ 3arsTol B SQL
Server cTaHeTr 00s3aTe/IbHBIM.

UHcTpykuns FROM

VmMeHHO ¢ MHCTPYKIMKU FROM HaunHaeTcst o6paboTka. C ee TOMOIIBIO YKa3bIBAIOTCS
uMeHa TabJIUIl, K KOTOPBIM CJIEAYET BBIIOJHUTH 3AIIPOC, U OIEPATOPDI, YIIPABJISIIONIIE
STUME TabuIaMu. 371eCh MbI He OYIeM YIeJISITh GOJIBIIOE BHUMAaHIE TaOIITIHBIM OTlepa-
TOpaM; moZipobHee 0 HUX TIOTOBOPKM B IiaBax 3, 5 i 7. [Toka BocIIpuHUMATe MHCTPYK-
o0 FROM Kak MeCTO, TJIe 3a/1al0TCsT UMeHa TabJIHIl, ¢ KOTOPBIME BBl XOTHTE PabOTaTh.
3ampoc, mpuBeieH bl B iuctunre 2.1, mogkaovaercst K tabuie Orders BHyTpH cXeMBbl
Sales 1 Haxomut 830 3amuceil.

FROM Sales.Orders

B 1poiiioii riiase st coBeToBas BCerjia UCoIb30BaTh MOJIHbIE KMeHA 0OBEKTOB, BKJIIO-
yast HasBaHue cxeMbl. Bes cxembr SQL Server Gyzer HcKaTh 00BEKTHI CAMOCTOSITEBHO,
YTO CHUIKAET IIPOU3BOJUTEIBHOCTD M MOKET IIPUBECTU K BHIOOPY He TOro 00beKTa.

YT00BI TIOMYYUTh 13 TaOJIUIIBI BCE CTPOKH, He HAKJIbIBask HUKAKUX YCJIOBUH, J10-
CTATOYHO CJIETATH 3aMPOC C MHCTPYKIUAMHU FROM 11 WHERE. B HuX He06X0MMO yKa3aTh
COOTBETCTBEHHO MMsI HYKHOI TabJIHMIBI U MHTepecyolie Bac arpubyTel. K mpumepy,
clie/tyioliiee BhIpaskKeHue 3arpaninBaet Bee CTpoku 13 tabsruiisl Orders BryTpu cxembl Sales,
BoiOupast arpubyTtel orderid, custid, empid, orderdate u freight.

SELECT orderid, custid, empid, orderdate, freight
FROM Sales.Orders;
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YacTtb pesyJibTaTa MoKa3aHa HILKE.

orderid custid empid orderdate freight
10248 85 5 2006-07-04 00:00:00.000 32,38
10249 79 6 2006-07-05 00:00:00.000 11,61
10250 34 4 2006-07-08 00:00:00.000 65,83
10251 84 3 2006-07-08 00:00:00.000 41,34
10252 76 4 2006-07-09 00:00:00.000 51,30
10253 34 3 2006-07-10 00:00:00.000 58,17
10254 14 5 2006-07-11 00:00:00.000 22,98
10255 68 9 2006-07-12 00:00:00.000 148,33
10256 88 3 2006-07-15 00:00:00.000 13,97
10257 35 4 2006-07-16 00:00:00.000 81,91

(cTpox obpaborano: 830)

MoskeT TToKa3aThCsl, UTO PE3YIbTAT 3aTPOCA BO3BPAIIAETCS B OTIPEIETIEHHOM TTOPSI/I-
Ke, HO HUKTO He JacT BaM Takux rapanTuii. ITogpoGHee 06 9T0M g paccKaxy B pasjesiax
«ucrpyknms SELECT» u «Muctpykiius ORDER BY».

Y

BblAEJTEHUE UMEH WOEHTUDUKATOPOB

Ecnn nmeHa noeHtTudurkaTtopos, KOTOPbIE UCMOJb3YOTCHA B CxeMax, Tabnuuax
1 cTonbuax, OTBevaloT onpeaeneHHoMy GopMaTy, BaM He HYXHO UX BbIAENATb.
[MpaBuna popmaTpoBaHa NOAEHTUHUKATOPOB Bbl HANAETE B 3JIEKTPOHHOM Cripa-
BouHuke ans SQL Server no agpecy msdn.microsoft.com/ru-ru/library/ms175874. Ecnu
naoeHTudnkaTop 0hopMIeH HEMPABUITLHO (COAEPXUT NPobesbl v creumanbHbie
CUMBOJIbl, HAUMHAETCS C LMbpPbI UM COBNAAAET C 3ape3ePBUPOBAHHbBIM KSTIOHEBbLIM
CNOBOM ), Bbl AOJIXHbI €ro Bbligenntb. B SQL Server 970 MOXHO caenatb HECKObKN-
Mu crnoco6amm. O6bIYHO MCMONBL3YITCS ABOVHBLIE KaBblYKW (CTaHAapTHas dopma)
— "Order Details". T-SQL Taxxe nognepxusaet kBagpaTHele ckobku — [Order Details].

Hanpumep, Tabnuuy ¢ HazsaHuem OrderDetails BHyTpun cxembl Sales moxHo 3anvcaTthb
kak Sales.OrderDetails, "Sales"."OrderDetails” nnu [Sales].[OrderDetails]. A npennounTaio He
1CNofb30BaTh BblAeneHne Tam, roe 6e3 Hero MoXxHo 06oTnck. Ecnu BbIGOP NAEH-
TUdUKATOPOB 3aBUCUT TONLKO OT Bac, PEKOMEHAyIo Bceraa cobnoaats npasuna
dbopmaTposaHnsa 1 ykasbieatb nMmeHa spoae OrderDetails, a He Order Details.

UHctpykuna WHERE

Wnctpyknuns WHERE 1T03BOJISIET yKa3aTh IPEANKAT WU JIOTHYECKOe BbIpaKeHue /IS
unbTparum 3amnuceit, Bo3BpaiiaeMbIx Ha aTarie FROM. J{o ciemyioriero stara 06pa60T-
KU JIOWJYT TOJIBKO CTPOKH, /IJISI KOTOPBIX 3a/laHHOE JIOTUYeCKOe BhIpaKeHHe OKaKeTcst
nctuHHBIM (TRUE). B 3ampoce, nmpe/icTaBieHHOM B JIUCTUHTE 2.1, MHCTPYKIUS WHERE
oTOMpasia 3aKasbl, CIeJaHHble KIHEHTOM MO/ HoMepoM 71.

FROM Sales.Orders
WHERE custid = 71
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13 830 cTpOK, TTOJyUeHHBIX MocJe aTara FROM, onepariust WHERE ot6upaet 31. Uro-
ObI YBUIETD 3aITUCH, KOTOPbIE BEPHYJIUCH MTOC/IE IPUMEHEeHUsT puiibTpa custid = 71,
3aIyCTUTE CJIeLy oI 3aTpoc.

SELECT orderid, empid, orderdate, freight

FROM Sales.Orders

WHERE custid = 71;

Bor kakoii pe3yJibTaT Bbl IOJIyYHUTE.

orderid empid orderdate freight
10324 9 2006-10-08 00:00:00.000 214,27
10393 1 2006-12-25 00:00:00.000 126,56
10398 2 2006-12-30 00:00:00.000 89,16
10440 4 2007-02-10 00:00:00.000 86,53
10452 8 2007-02-20 00:00:00.000 140,26
10510 6 2007-04-18 00:00:00.000 367,63
10555 6 2007-06-02 00:00:00.000 252,49
10603 8 2007-07-18 00:00:00.000 48,77
10607 5 2007-07-22 00:00:00.000 200,24
10612 1 2007-07-28 00:00:00.000 544,08
10627 8 2007-08-11 00:00:00.000 107,46
10657 2 2007-09-04 00:00:00.000 352,69
10678 7 2007-09-23 00:00:00.000 388,98
10700 3 2007-10-10 00:00:00.000 65,10
10711 5 2007-10-21 00:00:00.000 52,41
10713 1 2007-10-22 00:00:00.000 167,05
10714 5 2007-10-22 00:00:00.000 24,49
10722 8 2007-10-29 00:00:00.000 74,58
10748 3 2007-11-20 00:00:00.000 232,55
10757 6 2007-11-27 00:00:00.000 8,19
10815 2 2008-01-05 00:00:00.000 14,62
10847 4 2008-01-22 00:00:00.000 487,57
10882 4 2008-02-11 00:00:00.000 23,10
10894 1 2008-02-18 00:00:00.000 116,13
10941 7 2008-03-11 00:00:00.000 400,81
10983 2 2008-03-27 00:00:00.000 657,54
10984 1 2008-03-30 00:00:00.000 211,22
11002 4 2008-04-06 00:00:00.000 141,16
11030 7 2008-04-17 00:00:00.000 830,75
11031 6 2008-04-17 00:00:00.000 227,22
11064 1 2008-05-01 00:00:00.000 30,09

(cTpok obpaboranHo: 31)

Wuctpykiusa WHERE urpaer G0JIbIIYIO POJIb ¢ TOUKU 3PEHUs IIPOU3BOIUTEIbHOCTH
3anpocoB. B 3aBucumocTu ot cosepsxkumoro ¢pusibrpa SQL Server MokeT UCIOIbH30BATh
WHJIEKCBI 1151 IOCTYTIA K HY;KHBIM JaHHBIM. B HEKOTOPBIX CUTYAITHSIX WHACKCHI M30aBJISIOT
CYPB/I or ckanupoBarus Beeil Tabmibl. DUabTphl TaKKe CHUXKAIOT 00bEM JaHHbIX,
MepelaBaeMbIX 110 CETH, TIOCKOJbKY (PUIBTPAINs MPOUCXOAUT HAa CTOPOHE CEPBEPA,
a KJIMEHTY TepelaeTcsl KOHeUHbIN pe3yJibTar.

Kak s ynmomunai, #a atare WHERE BO3BPAIAIOTCA TOJBKO CTPOKU, KOTOPbIEC YI0B-
JIETBOPSIIOT JIOTHYEeCKOMY BIpaskeHmto. Hukorma He 3a0biBaiite, uto B si3bike T-SQL st
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MIPE/IMKATOB MCIIOIb3yeTcd TpondHas Joruka. OHa npeaycMaTpuBaeT TP BO3MOKHBIX
pesyabrarta: TRUE, FALSE 1 UNKNOWN. To ecTh «BepHYyTh TRUE» — HE TO JKe caMoe, 4T
«He BepHyTb FALSE». MHcTpyKIug WHERE oIlycKaeT BCe 3allUCH, /IJISI KOTOPBIX JIOTH-
yeckoe BhIpaKeHUe sIBJsieTcsl JOXKHbIM (FALSE) nin HeonpeesieHHbIM (UNKNOWN).
IMoapobuee 06 aToM MbI ToroBopuM B paszese «Ormerkun NULL».

Uuctpykuna GROUP BY

Wucrpykiust GROUP BY rpyniupyeT CTPOKH, TIOJyYeHHbIe Ha TIPE/IbILYTIEM JTalle 006-
pa6OTKI/I. ['pynmer onpesesiTroTest yKa3aHHBIMYA BaM# ajieMeHTamMu. Harpumep, mTHCTPyK-
st GROUP BY u3 jquctunra 2.1 COIEPKUT dyieMeHThl empid u YEAR (orderdate).

FROM Sales.Orders
WHERE custid = 71
GROUP BY empid, YEAR (orderdate)

ITO 0O3HAYAET, YTO WHCTPYKIMS GROUP BY co3/1aeT TPYIITY 5T KasK0M YHUKAITh-
HOHI KOMOMHAITN (cocTogieii u3 neHTUUKaTOpa COTPYAHUKA U TO/Ia ), KOTOPast 6y/:[eT
HaiijieHa B Habope mocJjie aTana WHERE. Beipaskenne YEAR (orderdate) BbI3bIBAET
(byHKLU/Ho YEAR, yTOOBI U3 JlaThl B CTOJI6L[€ orderdate BO3BpallaJICA TOJAbKO I'O/L.

Ha stame WHERE mbI tostyuniii 31 ¢tpoky; 16 cTpok cchopMupoBasiv yHUKaIbHbIE
KOMOUHAIMY U3 WIEHTH(hUKATOPA COTPYAHUKA 1 Tojia. Huke MoKazaH pe3yibTar.

empid YEAR (orderdate)

O oo JJooul b WhDNDNDRE PP
N
o
o
~

(cTpok obpaborano: 16)

Takum 06pa3om, Kaxk/asi CTPOKA, BO3BpAIlleHHASI MHCTPYKI[Heil WHERE, cBsi3aHa
¢ omgHOI 3 16 Tpy1, cCo3/1aHHBIX Ha 9Tarie GROUP BY.

Ecau pnannble B Xozie 3a1poca IpynnupyoTcs, UHCTPYKIIUM, KOTOPBIE CJIeyIOT 32
aTarmoM GROUP BY (BKJOYast HAVING, SELECT u ORDER BY), HO/KHBI paboTaTh
C 'PYTITIAM, a HE C OTAETBbHBIME CTPOKaMH. B urore kaxaast rpyra 6yaer npejicraBieHa
OTHOW CTPOKOM. JTO 3HAYUT, YTO BCE BBIPAKCHUS B MHCTPYKITUSAX, CJAEAYIONINX 32 OTle-
paTopoM ORDER BY, 10JIZKHBI BO3BPAIATD JIJIS1 KasK/[01 TPYIIIBI CKATISPHYIO BEJTUYUHY
(ommHOYHOE 3HAYEHUE).
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BoIpaskenus, oCHOBaHHbIE Ha 2JIEMEHTAX, KOTOPbIE YKA3bIBAIOTCSA B MHCTPYKIIMHU
GROUP BY, OTBEYAIOT IPUBEAEHHBIM TPEOOBAHUSIM I10 OITPEIEIEHIIO, TOCKOJIbKY TaKIe
3JIeMEHTBI MOTYT BXO/IUTD B KaK/IyI0 IPYIITY TOJIbKO ofuH pa3. Hanpumep, B oTreabHO
B3ATOH IpyIllie CyIeCTBYET JUIIb OJIHO YHUKAJIbHOE coueTaHue uaeHTudukaropa co-
TPYJHMKA CO 3HaueHueM 8 1 3akasa, caesanioro B 2007 r. Takum o6pasoM, BbI MOKETE
CChLIaThCs Ha BbIpaxkeHus empid u YEAR (orderdate) B MHCTPYKUUSAX, KOTOPbIE
cyeytoT 3a aTanioM GROUP  BY. Caexytomuii 3anpoc BepHeT 16 ctpox mist 16 rpymnm,
COCTOSITIINX U3 UIeHTU(UKATOPA COTPYAHMKA 1 TO/Ia 3aKa3a.

SELECT empid, YEAR (orderdate) AS orderyear
FROM Sales.Orders

WHERE custid = 71

GROUP BY empid, YEAR (orderdate) ;

Bor pesysbrat 3atpoca.

empid orderyear
2006
2007
2008
2006
2007
2008
2007
2007
2008
2007
2007
2008
2007
2008
2007
2006

W 0O JJooUl B WNNDNNDRE R R

(cTpok obpaborano: 16)

DJIeMEHTBI, He YIIOMUHAIIMecs Ha sTarne GROUP  BY, MOXKHO yKa3bIBaTh TOJIbKO
B arperaTHBIX (pyHKINSIX (COUNT, SUM, AVG, MIN nan MAX). BosbMeM 1711 TprMepa
3aI1poc, KOTOPBIIT BO3BpAIaeT OO0 CTOMMOCTb U KOJIMYECTBO 3aKa30B, CIPYIIINPO-
BaHHBIX 10 COTPYAHUKAM M TOJaM.

SELECT
empid,
YEAR (orderdate) AS orderyear,
SUM (freight) AS totalfreight,
COUNT (*) AS numorders

FROM Sales.Orders

WHERE custid = 71

GROUP BY empid, YEAR (orderdate);

Pesysbrar GyIeT CIeay oM.

empid orderyear totalfreight numorders
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2 2006 89,16 1
9 2006 214,27 1
1 2007 711,13 2
2 2007 352,69 1
3 2007 297,65 2
4 2007 86,53 1
5 2007 277,14 3
6 2007 628,31 3
7 2007 388,98 1
8 2007 371,07 4
1 2008 357,44 3
2 2008 672,16 2
4 2008 651,83 3
6 2008 227,22 1
7 2008 1231,56 2

(cTpoxk obpaborano: 16)

Borpaskenust SUM (freight) m COUNT (*) BO3BpamiaioT COOTBETCTBEHHO CyMMap-
HYIO CTOUMOCTb U KOJIMYECTBO (B HAIIIEM CJIYYae YUCJIO CTPOK) BCEX 3aKA30B B KAKIOM
rpytie. Ecim mocsie rpynmupoBKY BbI COIILIETECh Ha aTPUOYT, KOTOPbIA OTCYTCTBYET
B MHCTPYKIUKU GROUP BY (ckaskeM, freight) 1 aTo nmpoucxoaunT 3a ripejiesiaMu arperaTibix
(bYHKIMI, BBI TIOJTy4UTE OIKOKY, Belb B TAKOM CJIydae HET TapaHTHIl, YTO BhIpaskeHUe
BEPHET JIJIsT KaXKAOH TPYIIIBI TOJIBKO OIHO 3HAUeHue. K mpuMepy, npuBeieHHbIH HITKe
3aIPOC 3aBEPIIUTCS HEYAATHO.

SELECT empid, YEAR (orderdate) AS orderyear, freight
FROM Sales.Orders

WHERE custid = 71

GROUP BY empid, YEAR (orderdate) ;

SQL Server BbIIACT CJAEAYIOLIYIO OIIUOKY.
Coobmenue 8120, ypoeHb 16, coctTosHme 1, cTpoka 1

CrounbGerr "Sales.Orders.freight” HemomycTum B crivicke BHIOOPa, MMOCKOJIBKY OH HE CO-
JIEPKUTCS HYU B arperaTHoil (DyHKIMW, HU B TIPEJIOKeHN GROUP BY.

Bce arperatablie pyHKIMM, 32 ucKI0UeHeM COUNT ( * ) , MTHOPUPYIOT OTMETKH THTIA
NULL. Bo3bMeM i1 ipuMepa TpyTity U3 TsITH CTPOK co 3HadeHustMu 30, 10, NULL, 10,
10 B croJibIie o Ha3BaHueM qty. BeipaskeHre COUNT ( * ) BepHET 5, TaK Kak B TPYIINe
HAXOUTCA NATH 3anuceil. OHAKO Pe3yabTaTOM BhIpaskeHuss COUNT (qty) Gyzer 4,
TTOCKOJTBKY 3/1eCh YYUTBIBAIOTCST TOJIBKO KOHKPETHBIE 3HaueHns. Ecin Bac mHTEpecyioT
JIVIIB OT/ETbHbBIE BXOJKAEHUS OTPEIENCHHBIX PE3yJIbTaTOB, YKaKUTE B CKOOKAX arperar-
HOW (QYHKITMH KJTI0YeBoe cIoBo DT STINCT. K npumepy, Boipaskenue COUNT (DI STINCT
gty) BepHET 2, IOTOMY UTO Yy HAaC €CTh TOJBKO /IBAa YHUKAJIBHBIX 3HaueHud. KioueBoe
€710B0 DISTINCT MO’KHO MCIIOJIb30BaTh U ¢ Apyrumu pynkuusamu. Eciu Boipaskenue
SUM (gty) BosBpamiaer 60, TO pe3y/IbTaTOM BbIIOJIHEeHUs SUM (DISTINCT gty) Oymer
40. AVG (gty), BepHeT 15, TorZia Kak AVG (DISTINCT gty) BeizacT 20. B xayectBe
puMepa UCIOIb30BaHUA TapaMeTpa DISTINCT B arperaTHbIX (DYHKIIMSX TPUBEIEM
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3aMpoc, BO3BPAIIAONII KOJIMYECTBO PA3HBIX KJIMEHTOB, ¢ KOTOPHIMU PabOTas KasK/[bIil
COTPY/IHUK B Ka’KJIOM TOJY.

SELECT
empid,
YEAR (orderdate) AS orderyear,
COUNT (DISTINCT custid) AS numcusts
FROM Sales.Orders
GROUP BY empid, YEAR (orderdate);

3ampoc reHepupyeT CAeAYIOINN Pe3yIbTar.

empid orderyear numcusts
1 2006 22
2 2006 15
3 2006 16
4 2006 26
5 2006 10
6 2006 15
7 2006 11
8 2006 19
9 2006 5
1 2007 40
2 2007 35
3 2007 46
4 2007 57
5 2007 13
6 2007 24
7 2007 30
8 2007 36
9 2007 16
1 2008 32
2 2008 34
3 2008 30
4 2008 33
5 2008 11
6 2008 17
7 2008 21
8 2008 23
9 2008 16

(cTpok obpaborano: 27)

UHcTtpykuna HAVING

C moMoIIbio MHCTPYKITMH HAVING onpeessieTcst IpeuKar it (puabTPaIiuu TPy
(HaIOMHIO, 4TO (PUIbTPAIS OT/AEAbHBIX CTPOK IIPOUCXOJUT Ha aTarie WHERE). Ha cite-
JyTOIHii Tarn 06paboTKU TOMAAI0T TOJIBKO IPYTIbL, /71 KOTOPBIX KCTUHHO JIOTHYECKOE
BBIpa)KEHWE B MHCTPYKIMHM HAVING. Ecim npeamkat BepHys FALSE niam UNKNOWN,
TPYIIIbI OTCEUBAIOTCSI.

[TockombKy WHCTPYKITNS HAVING BBITIOTHSIETCS TIOCJIE TOTO, KaK 3alliCH CTPYIIIH-
POBaHbI, BbI MOKeTe YKa3bIBaTh B JIOTHUECKOM BbhIpaKeHUU arperatubie pynkuuu. Ha-
npumep, B uctunre 2.1 MHCTPYKIUA HAVING COAepKUT mpeaukat COUNT (*) > 1.
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On or6upaet TOJBKO rPYIIbI (COTPYAHUK U TOJ 3aKa3a) ¢ Hojiee ueM OJHON CTPOKOH.
B crienytorniem pparmente uctuHra 2.1 mpectaBiieHsl aTaibl 00pabOTKY, BBITOJTHEHHBIE
K 9TOMY MOMEHTY.

FROM Sales.Orders

WHERE custid = 71

GROUP BY empid, YEAR (orderdate)
HAVING COUNT (*) > 1

Ha sTane GROUP BY 6bL10 cosano 16 rpyIir; ceMb U3 HUX comepskar 6oJjiee 0QHOI
CTPOKH, TIO3TOMY TIOCJIE BBITIOJTHEHUS UHCTPYKIIUYT HAVING OCTaeTcs BCETO IeBSATH IPYIIIL.
Yb6eaurech B 9TOM, 3allyCTHB IIPUBEIECHHBIN 3a1TpocC.

SELECT empid, YEAR (orderdate) AS orderyear
FROM Sales.Orders

WHERE custid = 71

GROUP BY empid, YEAR (orderdate)

HAVING COUNT (*) > 1;

PESYJIbTaT ITIOKa3aH HHKeE.

empid orderyear
2007
2007
2007
2007
2007
2008
2008
2008
2008

~N > N = 0o oUW

(cTpoxk obpaborano: 9)

UHcTpykunsa SELECT

B uncrpykimn SELECT IIepedncasiorest arpuOyThl (CTONOLBI), KOTOPBIE JOJIKEH
BEPHYTh 3aIIPOC. BhIpaskeHnss THCTPYKIMK MOTYT OCHOBBIBATHCS KaK Ha aTpuOyTax Tab-
JIUTIBI, TAK ¥ HA UX TPOU3BOAHBIX. HampuMmep, B simctunre 2.1 yKa3aHbl CIeyONTIe BbI-
paskeHus: empid, YEAR (orderdate) u COUNT ( *). Hassanue 00bIuHOTO aTpubyTa co-
Brazaer ¢ TabamaabiM. OIHAKO BBI MOKETe IIPUCBANBATh aTpOyTaM COOCTBEHHbIE IMEHa,
7151 9TOTO CYTeCTBYeT MHCTPYKIN AS (onmyctuMm, empid AS employee_id). Ecan
BBIPAKEHMSI HCTIOJIb3YIOT IIPOM3BOAHbBIE aTPUOYTOB, HAaNpuMep YEAR (orderdate), wiu
BOOOIIE He OCHOBBIBAIOTCSI HAa MCXOAHBIX CTOA0HAX (KaK B C/Iydyae ¢ BBI30BOM (DYHKIIUI
CURRENT_TIMESTAMP), NX NUMEHA He MONaIaf0T B KOHEUHBIN Pe3yabTaT 3ampoca (3To
MOJKHO U3MEHUTbh, HA3HAYMB UM CIlennaiabHble ceBoHuMbI). VI xoTs g3eik T-SQL
HOAAEPKUBAET BO3BpallleHue Oe3bIMAHHbBIX CTOAOI0B, PEIALUOHHAS MOJENb TAKOTO HEe
JormyckaeT. S HacTosTeIbHO PeKOMEH/IYI0 MCI0Tb30BaTh TICEBAOHUMBI JIJIsT BhIpaske-
HUI, TOJ0OHBIX YEAR (orderdate) AS orderyear, 4TOOBI Y BCEX BO3BpalllaeMbIX
cTo610B ObLIN uMeHa. Torga TabauIy, IONIYYEHHYIO B PE3Y/IbTaTe 3aIIPOCca, MOMKHO
CUUTATh PEJISIMOHHOMN.
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WHerpyKiwst AS KaskeTest HanboJiee MOHSITHOT, HO JIJISE TOJTHOTBI U3JIOKEHUST ST TTI03HA-
KOMUITIO BAC U C IPYTHUMHE CIOCO0aMU CO3/IaHusI 1iceBIOHNMOB. VTak, SQL Server noiepsku-
BaET 3aMCH BUJIA <TICEBIOHUM> = <BHpaxXeHue> (KICEBIOHUM PABEH BBIPAKECHIIO» )
U <Bhpa)eHne> <rcesmonym> («BbIpaskeHne Ipobe eeBIoOHUM> ). [Ipumepom nepBoit
3aIMCH CILYKUT pparMedT orderyear = YEAR (orderdate), Bropas OyAET BbILJISAETh
Kak YEAR(orderdate) orderyear. @opmMa, B KOTOPOIl BbIpasKeHMe U MICEBAOHUM
PasIEeNISIIOTCS TIPOOEJIOM, IOBOJIBHO 3allyTaHHA, TOATOMY JIyUllie e M30eraTh.

MHTepecHo, UTo, eCIH CAYYAlHO MPOMYCTUTD 3AMSATYI0 MEKIY CTOJIOIAMU B MH-
cTpykiuu SELECT, Koa He 3aBepiutest ommOkoit. SQL Server mocuuraet, 4to BTOpoe
VIMSI SIBJISIETCS TICEBIIOHUMOM J1J1sT TIepBOTO. [1pezmostokim, ITo Mpy HamMCcaHW! 3a1poca,
KOTOPBIiT oT6upaet ctonbis orderid u orderdate w3 tabuibt Sales.Orders, BbI TIpoITy CTHIIH
3aMATYI0 MEXK/TY UMEHAMY ATHX CTOJIONOB (KaK TOKA3aHO HUKE).

SELECT orderid orderdate
FROM Sales.Orders;

C TOYKM 3peHMsT CHHTAKCHCA 3aITPOC SABJISETCS KOPPEKTHBIM U TT0/IPA3yMeBaeT, 4YToO
BbI XOT€JIN CO3/1aTh J1Jist cToJ1011a orderid riceBionuM 1o/ HazsarueM orderdate. B pesyibrare
BBI [IOJTYYHTE BCETO OMH CTOJIGELL ¢ nMeHeM orderdate, KoTopbIil XpaHUT MAEHTH(HUKATOPHI
3aKa30B.

orderdate

(cTpok obpaborano: 830)

TaKyIO OIHI/I6Ky CJIOKHO PacCliO3HaTh, IMOITOMY CJICAYET OBITD IpeaeJbHO BHUMaA-
TEJIbHBIM IIPpX HallMCaHUU KO/lA.

[TpuBesem nuCTpYKIMY U3 TUCTHHTA 2.1, KOTOPbIE MBI YCIIEIM PACCMOTPETD C YI€TOM
orana SELECT.

SELECT empid, YEAR (orderdate) AS orderyear, COUNT(*) AS numorders
FROM Sales.Orders

WHERE custid = 71

GROUP BY empid, YEAR (orderdate)

HAVING COUNT (*) > 1

Mucrpykius SELECT ¢hopMUpyeT UTOTOBYO TabJIMILy 3alIPpOca. 3ar0JI0BOK Hallleil
TabJIUIIBI COCTOUT U3 anI/I6yTOB empid, orderyear n numorders, a B TeJle HaXOIUTCS
JEBATH CTPOK (110 OAHOH Ha KaxK Y10 TPy ). YToObI OMYYUTh 9T CTPOKHU, 3AITyCTUTE
CJIeYIONIUH 3a11poc.

SELECT empid, YEAR (orderdate) AS orderyear, COUNT(*) AS numorders
FROM Sales.Orders

WHERE custid = 71

GROUP BY empid, YEAR (orderdate)

HAVING COUNT(*) > 1;
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Bor kakoii oTBeT OyzIeT CreHepUPOBaH.

empid orderyear numorders

2007
2007
2007
2007
2007
2008
2008
2008
2008
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(cTpoxk obpaboTano: 9)

ITomuwuTe, uTO BTall SELECT BBIOJHSETCS TTOCIe 00pabOTKM MHCTPYKIIUH FROM,
WHERE, GROUP BY 1 HAVING. 3HAUUT, IICEBJOHUMDBI, IIPpUCBOEHHBIE BbIPAKEHUSAM
B MHCTPYKIMU SELECT, HA BCeX MPeAbILYIIUX dTanaxX IpoCcTo He cyniecTByioT. [Ipo-
IPaMMECTaM, KOTOPbIE [IJI0X0 3HAKOMBI C JIOTHYECKUM TIOPSIKOM 00pabOTKH 3aIIPOCOB,
CBOICTBEHHA OJIHA U Ta JKe OIMIMOKA: OHU CCBITAIOTCS Ha TICEBIOHUMBI BhIPAKEHUII B UH-
CTPYKUHUSX, TIPe/IIecTBYONNX aTany SELECT. B kauecTBe mpuMepa HelpaBUIbHOTO
HCII0JIb30BAHUA TICEBJJOHMMOB PACCMOTPUM CJIEAYIONIUI 3a1poc.

SELECT orderid, YEAR(orderdate) AS orderyear
FROM Sales.Orders
WHERE orderyear > 2006;

Ha nepBblii B3IJIsi/1 KOI KOPPEKTEH, HO €CJIM TOMHUTD, YTO MCEBIAOHUMBI CTOJIOIOB
cozfiatoTest Ha arare SELECT (KOTOPBIii BBIIOIHSIETCs TOcIe WHERE), CTAHOBUTCSI T10-
HSITHO, YTO CCBIJIKa Ha orderyear B omepatope WHERE HEOMYCTHMA. DTO MOATBEPIAT
u SQL Server, Bbi1aB ommoKy.

Coobmenne 207, ypoBeHBL 16, cocTosHue 1, CTpoka 3
HepomycTmMoe mMs cTonbia "orderyear".

Jannyio mpobyaeMy MoKHO 060#TH HecKoTbkUME criocobamu. Hampumep, ykazath
BbIpasKeHHe YEAR (orderdate) B 06eMX HHCTPYKIUSIX — WHERE U SELECT.

SELECT orderid, YEAR (orderdate) AS orderyear
FROM Sales.Orders
WHERE YEAR (orderdate) > 2006;

SQL Server criocobeH onpenenTh MOBTOPHOE UCTOIb30BAHUE BEIPAKEHMsT, 61aro-
ZIapst 4eMy OHO BBITIOTHSIETCS FJTH BBIYHCIISIETCS TOJBKO OIH Pas.

Cuienyonuii 3arpoc — e1ie O|H IPUMEP HEIPABUIBHOTO UCIIOJIb30BAHMST IICEBI0-
HUMOB €TOJIONOB. OH CCHITTACTCST HA MICEBOHUM B MHCTPYKIMU HAVING, KOTOpast 00-
pabarbiBaercs nmepe; WHERE.

SELECT empid, YEAR (orderdate) AS orderyear, COUNT(*) AS numorders
FROM Sales.Orders

WHERE custid = 71

GROUP BY empid, YEAR (orderdate)

HAVING numorders > 1;
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3anpoc 3aBepuIuTcs OMMOKO, B KOTOPOM OTPaskKeHo, uTo UMs cTojIO1a numorders
yKa3aHo HeBepHO. Kak 1 B mpepliyiieM ciaydae, Bbipaxkernue COUNT (*) IOJIKHO Ha-
XOJIUTHCS B 0OGEMX MHCTPYKITUSIX.

SELECT empid, YEAR (orderdate) AS orderyear, COUNT(*) AS numorders
FROM Sales.Orders

WHERE custid = 71

GROUP BY empid, YEAR (orderdate)

HAVING COUNT (*) > 1;

B pengimonHoil Moziesin oriepaniil ¢ OTHOIIEHUSIMA OCHOBAHbBI Ha PeJISIIIMOHHON
asrebpe; B pe3ysibTaTe WX BBIIOJHEHUsI TIOSIBJISIETCS HOBOE OTHOIIEHNE (MHOKECTBO).
B a3pike SQL Bce HeMHOTO MHave: onepanust SELECT He Bcer/ia BO3BPalaeT HacTOosIIIee
MHO’KECTBO, TO €CTh HaGOP YHUKAJIbHBIX HEYNOPAA0YeHHbIX ¢TPoK. B SQL Tabiuia He
00s3aHa OBITH MHOKECTBOM. Y HUKAJIbHOCTh CTPOK HE FapaHTHPYeTcs 6e3 KIioua, a 9T0
OIIHO 13 00s3aTeIbHBIX CBOICTB OTHOIIEHUS B PEJISAIUOHHON Mozen; 6e3 Hero mouiy-
YUTCS MYJBTUMHOKECTBO. Ecii TabJIuIlbl, ¢ KOTOPBIME BBl paboTaere, UMEIT KJIH0Un
1 SIBJISTIOTCSI MHOXKECTBAMU, PE3yJIbTaT BBITTOJTHEHNS WHCTPYKIMHN SELECT Bce paBHO
MOJKET COMlepP:KaTh MOBTOPSIONINECS CTPOKU. TaKkoil UTOT YaCcTO HA3BIBAIOT Pe3yJIbTH-
PYIOLIUM HAGOPOM, U OH He 06sI3aH COOTBETCTBOBATH MATEMATUYECKOMY OIIPEAEICHIIO
MmHokectBa. Hanpumep, tabimna Orders SBasgeTcss MHOMKECTBOM, IIOCKOJIbKY YHUKAJIb-
HOCTB €€ CTPOK 00ecIIeueHa KII04oM, OZHAKO 3aIIPOC K Hell BO3BPALIAeT IOBTOPSIONIIECS
3amucu (JIUCTUHT 2.2).

Jluctunr 2.2. 3anpoc, KOTOPbIi BO3BPAIAeT IOBTOPSIOIINECS CTPOKN

SELECT empid, YEAR (orderdate) AS orderyear
FROM Sales.Orders
WHERE custid = 71;

3ampoc reHepupyeT CIAeAYIOINi pe3yIbTar.

empid orderyear
2006
2006
2006
2007
2007
2007
2007
2007
2007
2007
2007
2007
2007
2007
2007
2007
2007
2007
2007
2007
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2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
2008
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(cTpok obpaborano: 31)

B si3bike SQL cymecTByOT cpeicTBa, KOTOpbie 06€CneyrBaioT YHUKAIBHOCTD Pe-

3yJIbTATa [10CJIE BBIIIOJIHEHNSI MHCTPYKIMN SELECT. Peub uzet o napamerpe DISTINCT.
On y6upaet u3 Habopa MOBTOPSIONINECS CTPOKU (JUCTUHT 2.3).

Jlucrunr 2.3. 3anpoc ¢ mapamMmeTpoM DISTINCT

SELECT DISTINCT empid, YEAR (orderdate) AS orderyear
FROM Sales.Orders
WHERE custid = 71;

PeSyﬂbTaT BBITVIAAWUT TaK:

empid orderyear
2006
2007
2008
2006
2007
2008
2007
2007
2008
2007
2007
2008
2007
2008
2007
2006
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(cTpoxk obpaborano: 16)

3anpoc, IpuBeAeHHbIN B iucTuHre 2.2, BepHyJ1 31 cTpoKy; mociie yaaaeHus 1yo/im-

KaTOB, BBITIOJIHEHHOTO B JIUCTUHTe 2.3, ocTanochk 16 cTpoxk.

BMecTo criucka oTAeNbHBIX aTpUOYTOB B MHCTPYKIUKU SELECT MOKHO yKazaTh

CUMBOJT 3Be37109KY (*). DTO MO3BOJIMT 3aITPOCUTH Cpasy BCE CTOIOIBI COOTBETCTBYIONIEH
TaOJIUILBL.

SELECT *
FROM Sales.Shippers;
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B GoJsibinnHCTBE cilyyaeB Takoe IIpUMEHeHMe 3Be3[J0YKN — ILJI0X0i Mero. Jaxke
ecJi HeoOXO/IMMO TOJTYYUTh BCe aTPUOYThI TAOJIUIIBI, KK IbIil U3 HUX JIydllle YKa3bIBATh
oT/IeJIbHO. [IJIst 9TOTO CYIIECTBYET MHOKECTBO MPUUYWH. B oT/Hune OT PeasiiuoHHON
Mojesn sI3biK SQLL coxpaHsieT TOPSIIOK CIeIOBAHUST CTOJAOIIOB, KOTOPBIN M3HAYATHHO
UCIIOJIb30BAJICS B BhIpasKeH CREATE TABLE. MHcerpykuus SELECT * Bcerjia BO3-
BpallaeT pe3yJIbTar B 9TOM MOPSIIKE, MTHOPUPYS UMeHa cTosIO10B. JI06ble n3MeHeH st
B CTPYKType Tabmuilbl (JlobaBjieHre WK yaajieHue arpudyToB, U3MEHEHUE MOPSIIKA
UX CJIEIOBAHUS | T. JI.) MOTYT TIPUBECTH K OITHMOKAM B KIUEHTCKOM TIPUJIOKEHUHN N
K JIOTHYECKUM OIMOKAM, KOTOPBIE OCTAHYTCST He3aMedeHHBIMU. [Ip1 sIBHOM TIepedric-
JIEHUW HY/KHBIX aTPUOYTOB BCerza OyeT BO3BPAIAThCs OKUIaeMbIil pe3yibTaT (ecau
yKa3aHHbIE CTOJIONBI CYIIeCTBYOT B Tabsmile). B cayuae yaanenus ctosbiia, KOTOPBIi
YIIOMUHAETCS B 3aIIPOCE, BBI TIOTYYUTE OMIMOKY U CMOKETE TTOTMPABUTH KO/,

BosnukaeT BoIpoc: CynecTByeT Jil pa3HUIla B ITPOU3BOJIUTENBHOCTA MEXKIY UC-
[I0JIb30BaHUEM 3BE3/I0YKH U TepevrcIeHneM OTaebHbIX aTprubyToB? Korma ykasaHa
sBesnouka, CYPB/I Tpatut pecypchl, uTOOBI HANTH MMEHA CTOIOIOB, XOTS 9TH U3IEPKKU
00bIUHO He3aMeTHBI. TeM He MeHee IBHOE NepedrcieHne CTONOLO0B ABIIeTCs IPEIIo-
YTUTENbHBIM TIOIXO/IOM, & BBIUTPBIII B CKOPOCTH HUKOT/IA HE TIOMETIAET.

B uHCcTpyKIun SELECT HeJb3sl CChLIAThCS Ha IICEBAOHUM CTOJIONA, KOTOPbIi ObLI
CO31aH B TOH JKe MHCTPYKINU, 1 HE Ba’KHO, UCITOJIb3YETCS OH CIIPpaBa UJIM CJ€Ba OT MeCTa
co3nanud. Hampumep, ciaenyionuit Kox HEKOPPEKTEH.

SELECT orderid,
YEAR (orderdate) AS orderyear,
orderyear + 1 AS nextyear
FROM Sales.Orders;

[TpyYKHbI TAKOTO OrpaHuYeHrs s 00bACHIO B paszesie « O HOBpeMEHHbIE Ollepalun».
Kax yske roBopujIoch, OfMH U3 CriocoO0B PEIleHnst 9TON MPOGIeMbI 3aKII0UAeTCs B 110-
BTOPHOM HCIIOJIb30BAHUU BBIPAYKEHUSI.

SELECT orderid,
YEAR (orderdate) AS orderyear,
YEAR (orderdate) + 1 AS nextyear
FROM Sales.Orders;

UHcTpykuns ORDER BY

WHucTpykuyst ORDER BY cOPTUPYET CTPOKHU JJIST MX TOC/IeLytoIero Beisoga. C Toukn
3PEHMsI JIOTUYECKON 06pabOTKY 3aTpoca TaHHAasT OTIEPATINST BBITIOJIHSIECTCS B CAMOM KOHIIE.
B suctunre 2.4 mokasaH 3a1poc, B KOTOPOM CTPOKHU COPTUPYIOTCS 110 UieHTudUKaTopy
COTPY/IHUKA U TOLy 3aKa3a.

Jluctunr 2.4. 3anpoc, 1eMOHCTPUPYIONIHil paboTy MHCTPYKIUU ORDER BY

SELECT empid, YEAR (orderdate) AS orderyear, COUNT(*) AS numorders
FROM Sales.Orders

WHERE custid = 71

GROUP BY empid, YEAR (orderdate)

HAVING COUNT (*) > 1

ORDER BY empid, orderyear;
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PesyibTar BBITISINT CJAELYIONINM 06pa3oM.

empid orderyear numorders

2007
2008
2008
2007
2008
2007
2007
2008
2007
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(cTpox obpaborano: 9)

Tenepp ylopsAg04€HHOCTD PE3yIbTaTOB TaPAHTUPYETCH, Yer0 Heqlb3st CKa3aTh O 3a-
mpocax 6e3 MHCTPYKIINU ORDER BY.

Opna us BaxHelnux ocobennocreil a3pika SQL coctouT B TOM, 4TO Tab/aMLa He
rapaHTUPYeT KaKOH-I100 YIOPSIOUEHHOCTH, TOCKOJIBKY MPEACTABIIsieET cOO0 MHOKe-
cTBO (M1 MYJIBTUMHOKECTBO [P HAJTMUNK 1yOJIMKATOB), KOTOPOE II0 ONIPEIEIEHIIO He
umeet nopstaka. Takum 06pasoM, eciii Bbl He BOCIIOJIb3YyeTeCh HHCTPYKIHEil ORDER BY,
SQL Server cam penmr, B KaKoM MOPsIIKe BO3BpaIIaTh 3anucu. OTCOPTUPOBATH CTPOKH
B PE3YIBTUPYIONEM HabOPEe MOKHO HCKJIIOUUTETBHO € TIOMOIIBIO MHCTPYKIIN ORDER BY.
ITpu 5TOM pesyJibTat HeJib3sl HazbiBaTh Tab e, B cnenmdukanuy sipika SQL yropsiio-
JYEHHbIE 3AITCH, KOTOPBIE BO3BPAIEHBI MOA0GHBIM CIIOCOOOM, Ha3bIBAIOT KyPCOPOM — He-
PEJISIIMOHHBIM PE3yJIbTATOM C TADAHTUPOBAHHBIM ITOPSIIKOM CJTeIOBAaHI CTPOK. Bam, Ha-
BEpHOE, MHTEPECHO, TOYEMY BaKHO, UTO MBI TTOJTy4aeM — TabJuity uiu Kypeop. Hexotopsie
OIepaIuy 1 3JeMeHThI si3bika SQL npeiHasHadeHbl A7t paboThl TOJIBKO ¢ TAGIUYHBIME
PEe3yJIbTaTaMu; B Ka4eCTBe PUMEPOB MOKHO MPUBECTH TabIMYHbBIE BHIPAKEHUS U OTlepa-
TOPBI paboThI ¢ Habopamu (IIOAPOOHO 0 HUX PacCKa3aHo B IJIaBax 5 1 6).

O6paTuTe BHUMaHUe: HHCTPYKIMSI ORDER BY CCBIJTAETCS HA MICEBIOHUM CTOIOA
orderyear, KOTOpBIi GBI co3/an Ha Tane SELECT. PaHee st yTBepskas, 4To Tak JeaTh
HeJIb3$1, HO MHCTPYKIMA ORDER BY — UCKJIIOYEHHE, BE/[b OHA BBITIOTHAECTCS B TOCIIEAHIO
ouepezib. Ecsin BbI onpeziesinTe mceBIOHNM, Ha3BaHKe KOTOPOTO COBIA/IAeT C UMEHEM HC-
X0IHOTO cTosi61a (Harnpumep, coll AS col1), u comierech Ha HETO B MHCTPYKIIMU ORDER
BY, /iJI1 COPTUPOBKM OyIeT UCIIOJIb30BaH HOBbII CTOJIOEL.

Ecau Bbl XOTHTE BBIIOJHUTD COPTUPOBKY 110 BO3PACTAHUIO, YKASKUTE CPa3y 1ocJie
BBIpaKeHUS rmapameTp ASC (Takoil MOPSZOK COPTUPOBKU MUCIOJIB3YETC MO yMOJTYa-
HUIO) — orderyear ASC. Yrobsr YHOPAAOYUTDH CTPOKHU 110 y6bIBaHI/IIO, IIpUMEHUTE
mapameTp DESC — orderyear DESC.

SIsbik T-SQL 1103BOJIAET CCHLIATHCS HA CTOJIONBI B MHCTPYKIMKU ORDER  BY 110 MX
nopsiikoBomy HoMmepy. OH orpe/iesisieTcst pa3MenieHeM CTOJAGIOB B CIIUCKe aTPUOyTOB
It MHCTpYKIuu SELECT. Harpumep, B muctunre 2.4 BMeCTo

ORDER BY empid, orderyear

MOJKHO HallMCaTb

ORDER BY 1, 2
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OnHako cyIiecTByeT HeCKOJIbKO IIPUYNH, TI0 KOTOPBIM TAKOH MO/IX0]] CYUTAETCS He-
JKeJIaTeJIbHbIM. BO-TIepBBIX, B PEJISIIMOHHON MOJIEIH aTPUOY ThI HUKAK HE YIOPSIIOYEHB,
¥ K HUM HY’KHO 00palaThCst 110 UMeH!. Bo-BTOPBIX, M3MEHSsIst HHCTPYKINIO SELECT , BbI
MOKeTe He BHECTH COOTBETCTBYIOIIME TTPABKK Ha aTarie ORDER BY. Mcnosnp3yst nmMeHa
CTOJIOIIOB, BBI 3alHUIaeTe KO/ OT 00OHBIX OIIHOOK.

Azwpik T-SQL no3BossieT yka3piBaTh B MHCTPYKIIMU ORDER  BY 9JIeMEHTHI, OTCYT-
cTByMoIMe Ha atare SELECT. TO 03HAYAeT, YTO BBl MOKETE BLITTOJTHATD COPTUPOBKY 110
cToabIaM, KOTOPBIE He BOMIYT B KOHEUHDIH pe3y abrat. Ceayiomuii 3ampoc cCopTupyeT
3alCH O COTPYAHKMKAX TI0 jate HaliMa, He BoaBpalas atpubyT hiredate.

SELECT empid, firstname, lastname, country
FROM HR.Employees
ORDER BY hiredate;

Omnaxo, ucnosb3ys napamerp DISTINCT, BbI MOXKETE YKa3bIBaTh B MHCTPYKITUHU
ORDER BY Juiib 3JIEMEHTBI, KOTOPbIEe IPUCYTCTBYIOT B criucke SELECT. HpI/I‘{I/IHa
OTpaHNY€EHU 3aKII0OYAETCS B TOM, UTO B pE3YAbTaTe pa6OTI)I napameTpa DISTINCT ogHa
UTOroBasi CTPOKA MOJKET IIPEAICTABJATD HECKOJIBKO MCXO/IHBIX; ITIO9TOMY SQL Server He
6y/:[eT 3HaTh, KAKOE 13 BO3MOJKHBIX 3HAUEHUIT cJIelyeT UCII0Ib30BaTh Ha aTane ORDER
BY. PaccMoTprM HEKOPPEKTHBIH 3a1poc.

SELECT DISTINCT country
FROM HR.Employees
ORDER BY empid;

B tabmuiie Employees comepskaTcst 3amic 0 A€BATH COTPYIHUKAX: TISATh U3 HUX [IPO-
sxuBaioT B CIIIA, yetsipe — B Benukobpuranuu. Ec/iu o1rycTuTh 0MIMOOUHYIO UHCTPYK-
1o ORDER  BY, 3aIIpOC BEPHET J[BE€ CTPOKU — T10 OJHON Ha Kaxayto ctpany. OpHako
u CIIIA, u BekoOpuranusd BCTPEYAIOTCs B HECKOJIBKUX CTPOKAX MCXOJHOM TabIuIbL
1y KaXKI0H CTPOKY eCTh YHUKATBHBIN NIAEHTU(DUKATOP COTPYAHNUKA, TOITOMY 3HAYCHUE
BbIpaskeHuss ORDER BY empid OyJer He OlpenesieHo.

®dunbrpbl TOP 1 OFFSET-FETCH

B aTom pasziesie s pacckaxky o UIbTPaX, CBI3aHHBIX ¢ KOJTMYECTBOM CTPOK M TI0-
PSIIKOM UX ciiefioBanus. /It Hayama pacCMOTPUM UHCTPYKIIMIO 1O/l Ha3BaHueM TOP,
Koropas noanep;xxkuaetcsa B SQL Server ¢ Bepcuu 7.0. 3aTeM O3HAKOMUMCS C HOBBIM
¢uabTpoM, OFFSET-FETCH, nosiusimuMcs B SQL Server 2012.

Ounprp TOP

[Tapametp TOP — ofiH 13 PUPMEHHBIX THCTPYMEHTOB si3bika T-SQL. On orpanuyn-
BaeT KOJMYECTBO CTPOK (B aOCOTIOTHBIX UJIA OTHOCUTEIBHBIX YMCJIAX ), BO3BPAIIAEMbIX
3anpocoM. CornacHo criennUKau y HETO ecTh JBA apTyMeHTa: TIePBBI COMEPKUT
KOJIMYECTBO WJIH TIPOTIEHT CTPOK, KOTOPbIEe HEOOXOIMMO BEPHYTh, 2 BTOPOI OTIpeeisteT
MOPsIIOK copTupoBku. Hanpumep, 4roObl BepHYTh 13 Tabnibl Orders msiTh mocIeIHIX
3aKa30B, B UHCTPYKIMAX SELECT 1 ORDER BY cJje/lyeT yKa3aTb BblpaskeHus TOP (5)
norderdate DESC COOTBETCTBEHHO (JUCTHHT 2.5).
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Juctunr 2.5. 3anpoc, IeMOHCTPUPYIOMUi paboTy (hubrpa TOP

SELECT TOP (5) orderid, orderdate, custid, empid
FROM Sales.Orders

ORDER BY orderdate DESC

BoT pesynpTaT 3arpoca.

orderid orderdate custid empid
11077 2008-05-06 00:00:00.000 65 1
11076 2008-05-06 00:00:00.000 9 4
11075 2008-05-06 00:00:00.000 68 8
11074 2008-05-06 00:00:00.000 73 7
11073 2008-05-05 00:00:00.000 58 2

(cTpoxk obpaboTano: 5)

Kak Bbl noMHUTE, UHCTPYKITMSA ORDER BY BBI3bIBaeTCS 10cJe aTtana SELECT, B KO-
TOPOM yKa3zaH napameTrp DISTINCT. To ke crnpaBeanmnBo u s ¢busibrpa TOP. s
umpTparum o ucnob3yeT HHCTPYKIMIO ORDER BY. To ecTb, ecyii yKa3aTh IrapamMmeTp
DISTINCT naaTane SELECT, mHCTpyKIus TOP 6leeT BBITIOJTHEHA MTOCJIE yIaJICHUA 110~
BTOPSIIONIUXCS CTPOK.

[Ipn ncnospzoBannu huabTpa TOP MHCTPYKITHST ORDER BY BBITIOTHSIET CPa3y /iBe
ynkiun. Bo-niepBoIX, onpesesnsieT MOPSI/IOK, B KOTOPOM B Pe3yJbTaTe Pa3MecTsITCS
cTpoku. Bo-BTOpBIX, BO3BpallaeT 3anucu /st puiibTpaluu napaMmerpoMm TOP. 3armpoc,
MIPeICTaBIEHHBIH B JIMCTUHTE 2.5, BO3BPAIIAET IISITh 3alNCEH, KOTOPBIE COIEPKAT CaMble
Gosiblye 3HaYeHus B cToJ101e orderdate, 1 BIBOAUT MX B IIOPSIIKE, YKa3aHHOM B BbIpa-
JKeHnn orderdate DESC.

9o xe Bo3BpanaeT GuibTp TOP — TabJIUILy WK Kypcop? 3/ech JIETKO 3aIyTaThCSL.
OO6bIYHO 3aIIPOCHI ¢ UHCTPYKIMEH ORDER BY BBIZAIOT HEPEJSIIUOHHbII pe3yabTat (To
ectb Kypcop). Ho uro, eciiu [17ist oIy deHusi peJisiiiuOHHOTO pesyJibTata Guiabtpy TOP
HEoOX0AMMO [ePeaTh YIopsgoYeHHble cTpoku? V Kak OTHOCUTLCS K CUTYaIlMH, KOTa
CTPOKU B UHCTPYKITHK TOP (DUIBTPYIOTCS B OZHOM TIOPSIIKE, & BHIBOISITCS YIKe B IPYTOM?
JL7ist 9TOTO UCTIOMIB3YIOTCsE TabIUUHBIE BBIpakeHHUs. O HUX MBI TIOTOBOPUM B TJIaBe 5.

Bor MmoxeTe ncmomb30BaTh MHCTPYKIOHUIO TOP B coYeTaHUU C KJIIOUYEBBIM CJI0OBOM
PERCEETP.BTBKORICﬂyqaeqHCﬂOBOBBpaHHKmHﬂXCTOH6HOB6yﬂ6TlﬂﬂQHCHHTbCHISHpO-
IIEHTaX OT O6III€FO KOJIMYECTBa C UCIIOJIb30BaHNEM OKDPYIJICHU. CJIe,ZIyIOH_II/Iﬁ 3alipoc
BO3BpallaeT 1% or IIOCJIe/THUX 3aKa30B.

SELECT TOP (1) PERCENT orderid, orderdate, custid, empid
FROM Sales.Orders
ORDER BY orderdate DESC;

IIpuBeznem pesysbTar 3ampoca.

orderid orderdate custid empid
11074 2008-05-06 00:00:00.000 73 7
11075 2008-05-06 00:00:00.000 68 8
11076 2008-05-06 00:00:00.000 9 4
11077 2008-05-06 00:00:00.000 65 1
11070 2008-05-05 00:00:00.000 44 2
11071 2008-05-05 00:00:00.000 46 1
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11072 2008-05-05 00:00:00.000 20 4
11073 2008-05-05 00:00:00.000 58 2
11067 2008-05-04 00:00:00.000 17 1

(cTpoxk obpaborano: 9)

3anpoc BosBpalaer aeBaTh ctpok. Tabmuia Orders cocrout us 830 sammceit. Oqun
rpotienT ot 830 1ocyie OKpyTaeHust paBeH JIEBATH.

Bbl, HaBepHOE, 3aMETUIIN, YTO CITMCOK aTPUOYTOB B MHCTPYKIMKU ORDER BY W3 Jin-
cTuHTa 2.5 He yHUKaJIeH: y cTosb1a orderdate HeT HY IEPBUYHOTO KJTI0YA, HU OrpaHude-
HUs1 UNIQUE. HeckosbKo CTPOK cojiepskat o/iHy U Ty Ke JaTy 3aKasa. Eciu He yKkasaTh
JIOTIOJTHUTETbHBIX YCJIOBUH, CTPOKU BEPHYTCSI B HeollpejieJIeHHOM nopsake. /lanHbIN
3aMpOC SIBJISTETCST HEJIETEPMHUHHUPOBAHHBIM, TO €CTH NMeeT (oJiee OTHOTO KOPPEKTHOTO
pesyabrata. [Tpu mpounx paBHBIX CTPOKU GYIYT YIOPSIOYEHBI C YYETOM TOTO, KOT/IA MX
WCIIOJTh30BAJH B MePBbIil pa3. @uibTp TOP MOKHO YKA3bIBATh B 3aIIPOCE, HE CO/ePKa-
IeM UHCTPYKIUIo ORDER BY. Toraa mopsiok ciefoBaHus 3anuceii 6yer nogHoCThIo
HeornpeneaeHHbIM — SQL Server BepHET N MEPBBIX CTPOK, K KOTOPBIM OCYTIECTBIISAIICS
(usnueckuii foctym (T7i€ N — KOJIMYECTBO 3aMPANTUBAEMBIX 3aITHCET ).

OG6parute BHUMAHUE HA PE3YJIbTAT IUCTHHTA 2.5: caMast cTapast /lata 3aKasa — 5 Mast
2008 1. — yKkasaHa TOJIbKO B OJIHOIT cTpOKe. Takast gaTa MOXKeT ObITh U B IPYTHX CTPOKAX
TabJIUIIBT, HO MBI He 3HAEM, KaKast UMEHHO CTPOKA BEPHETCST, TOCKOIbKY 3HAYEHUS aTPH-
6yTOB B MHCTPYKIINN ORDER BY He YHUKaJbHBI.

YT1006BI 3apoc OBLI AETEPMUHUPOBAHHDBIM, CIIUCOK aTpPUOYTOB B MHCTPYKIIMH
ORDER BY CJIelyeT ciejlaTh YHUKAJIbHBIM; [IPOIIE TOBOPSI, HEOOXOAMMO 100aBUTH [0~
MoJTHUTENbHOE yeroBue. HampuMep, BB MOsKeTe yKa3aTh Bhipaskenne orderid DESC,
Kak 1oKa3aHo B imctunre 2.6. B TakoM ciryyae npu poyrx paBHbIX IpeArnouTeHue Oyer
OT/IAHO 3anucu ¢ GOJIBIINM TIOPSATKOBBIM HOMEPOM.

JIucrunr 2.6. OuabTp TOP U HHCTPYKIMs ORDER  BY ¢ YHUKQJIHHBIM CITHCKOM
aTpubyTOB

SELECT TOP (5) orderid, orderdate, custid, empid
FROM Sales.Orders

ORDER BY orderdate DESC, orderid DESC;

3ampoc BepHeT Clenyolul pe3yabTarT.

orderid orderdate custid empid
11077 2008-05-06 00:00:00.000 65 1
11076 2008-05-06 00:00:00.000 9 4
11075 2008-05-06 00:00:00.000 68 8
11074 2008-05-06 00:00:00.000 73 7
11073 2008-05-05 00:00:00.000 58 2

(cTpor obpaborano: 5)

PesynbraThl IUCTUHTOB 2.5 1 2.6 HUYEM He OTIMYaioTcst. PazHuIia JIUIb B TOM, YTO
BBIBOJI JTUCTUHTA 2.5 SIBISIETCS OJHUM M3 HECKOJBKUX BO3SMOKHBIX, a Y 3aIPOCa, TIPeJi-
CTaBJIEHHOTO B JICTHHTE 2.6, MOKET OBITH TOIBKO OJINH KOPPEKTHBIN Pe3yJIbTar.

BMBCTOﬂ06aBH€HHHﬂOHOﬂHHTeﬂbHOFOyCHOBHH}3CHHCOKBHGMEHTOBHHCprK-
1 ORDER BY BBI MOJKETE CAeaaTh Tak, 4TOOBI BO3BpallaJnCh BCE€ PaBHO3HAYHbBIE
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3anucu. Hampumep, MTOMUMO TISITH CTPOK, KOTOPBIe BEPHYJI 3alIPOC B JIUCTUHTE 2.5,
B TabJInIle COJAEPKUTCS ellle HECKOJIBKO 3alcell ¢ TeM JKe COPTUPOBOUHBIM 3Haue-
nueM (B HallleM cjiydae 9TO JlaTa 3aKasa), 4YTO M y MOCJe[Hell HalljleHHO! 3anucu
(5 mas 2008 1.). UTo0bI X BEPHYTH, JoOaBbTE MapaMeTp WITH TIES, Kak OKa3aHO
B CJIe/lyIOIIeM 3a1poce.

SELECT TOP (5) WITH TIES orderid, orderdate, custid, empid

FROM Sales.Orders
ORDER BY orderdate DESC;

PeSy.TII)TaT IIpeACTaBJIEH HUIKE.

orderid orderdate custid empid
11077 2008-05-06 00:00:00.000 65 1
11076 2008-05-06 00:00:00.000 9 4
11075 2008-05-06 00:00:00.000 68 8
11074 2008-05-06 00:00:00.000 73 7
11073 2008-05-05 00:00:00.000 58 2
11072 2008-05-05 00:00:00.000 20 4
11071 2008-05-05 00:00:00.000 46 1
11070 2008-05-05 00:00:00.000 44 2

(cTpoxk obpaboTano: 8)

O6paTI/ITe BHUMaHHE: HECMOTPS Ha TO YTO MbI yKa3a/l BeIpaxkenue TOP (5), pe-
3yJbTAT COCTOUT U3 BochMU cTPoK. SQL Server BosBpatmaer mepswie TATH 3aruceid,
HUCXO/ U3 IIOpAKA COPTUPOBKU orderdate DESC, u [[06aBJIHeT K HUM OCTaJIbHbIE
CTPOKH € TeM ke 3HaYeHreM aTpiubyTa orderdate, 4TO U y 3alUCH, IOCTYI K KOTOPOit
OCYIIECTBJISAJICS PaHbIIIE BCEX.

®@unstp OFFSET-FETCH

@uiabTp TOP 0YeHb NPAKTUYHBIN, HO 00JIafaeT ABYMST HEJOCTATKaMI: OH BXOJIUT
B CTaH/APT U He MOJJIEPKUBAET MPOITYCK OT/EJNbHBIX pe3yJibTaToB. B cnenudukaimm
a3bika SQL coep:kuTCs aHATOTMYHBIH (GUIIBTP 10/ Ha3BaHNeM OFFSET-FETCH; y Hero
HET TIEPEYNCTEHHBIX TPOOJIEM, UTO TI03BOJISIET Pa3OMBATEH PE3YJIbTAT HA TPOU3BOIBHOE
kosimyecTBO ctpanutl. [lognep:xka dumabTpa peanmmzosana B SQL Server 2012.

B T-SQL ¢duabrp OFFSET-FETCH gBJIsieTCS 4acTblo 3Tania ORDER BY, Ha KOTOPOM
pes3yJbTaT COPTUPYETCS IS ITocIeAyIolNero Bbisoa. C IOMOIIbIO UHCTPYKIUU OFF SET
MOJKHO yKa3aTb, CKOJIbKO CTPOK HEOOXOMMO IIPOILyCTUTh, a MHCTPYKLUA FETCH 1103-
BOJIIET OMPEIEIUTh KOJTMYECTBO (PUIBTPYEMBIX 3aITHCel, HAYNHAS C TTPOTTYTIEHHBIX.
PaccmotpumM caexytotnnii 3ampoc.

SELECT orderid, orderdate, custid, empid
FROM Sales.Orders

ORDER BY orderdate, orderid

OFFSET 50 ROWS FETCH NEXT 25 ROWS ONLY;

3nech crpoku B Tabmuie Orders yropsimounsatoTes 1o croabiiam orderdate v orderid
(1o BospacTanuio; ctosdelr orderid BICTYIIaeT B KaUeCTBe JAOMOJHUTETEHOTO YCIOBHS ).
Vcxomst u3 TaKko#t COPTHPOBKH, MHCTPYKIMs OF FSET 1poryctuT 50 MepBbIX CTPOK, MO-
cJie 4ero MHCTPYKIust FETCH otheper cieayromux 25.
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3arpoc, B KOTOPOM HCIIOJb3yeTcs GuabTp OFFSET-FETCH, I0JKEH COJepKaTh
HHCTPYKIIO ORDER BY. Kpome Toro, nHCTpyKINio FETCH HEb3sl HCMOIB30BaTh 6e3
OFFSET. UToObl MPUMEHHUTDH (DUIBTP, HE TPONMYCKast HU OJHOU CTPOKH, HEOOXOIMMO
UCII0JIb30BaTh BhIpakeHe OFFSET 0 ROWS. OpHako HHCTPyKIust OFFSET paboTa-
et u 6e3 FETCH. B aTOM ciiydae 3apoc TPOTYCTHUT OTPEIETEHHOE KOJINIECTBO CTPOK
71 BepHeT BCe, UTO OCTAHETCI.

V asbika T-SQL ectb 01Ha HHTEpECHAst 0COOEHHOCTD, KOTOPast KACAETCsI CAHTAKCHCA
¢umpTpa OFFSET-FETCH: mapamMeTpbl ROW 1 ROWS SIBJISIOTCS B3aMMO3aMEHSIEMbIMH.
OHM TIPUJIAIOT 3aTIPOCY CXOACTBO C AHTJIUHCKUM SI3BIKOM, TI03BOJIsIS BBIOMPATH MEK/Y
€/IMHCTBEHHBIM U MHOXKECTBEHHBIM YnCIOM. [IpesicTaBbTe, YTO BbI XOTUTE U3BJIEYb TOJIb-
KO OJTHY CTPOKY. Boipaskenne FETCH 1 ROWS CHMHTaKCHYECKU KOPPEKTHO, HO C TOUKHN
3peHMS AaHIIUHCKOM rpaMMAaTUKU BBITJIAANT Hecypa3HbIM. [loaToMy BbI MoKeTe Harmcarh
FETCH 1 ROW. To ke oTHOCUTCS K HHCTPYKIIMKM OFFSET. Kpome Toro, eciu He po-
TycKaeTcs HU 0THOH cTpoku (OFFSET 0 ROWS), BMecTOo NEXT (cIe/yfolinX ) eCTh BO3-
MOKHOCTD yKa3aTh FIRST (11epBbIX) — 9TU KJIIOUYEBbIE CJIOBA TAK)KE B3AUMO3aMEHIEMbI.

@OuipTp OFFSET-FETCH Gostee rubKuit, ueM TOP, TaK KaK YMeeT TPOTTYCKATD 3T~
cu. VI xoTs1 B oTaiidre ot TOP OH He MO/IIEPKUBAET TapaMeTpbl PERCENT H WITH TIES,
sl PEKOMEH/IYIO MCIIOJIb30BaTh UMEHHO ero. IIpn HeoGX0ANMOCTH BBl BCEr/[a CMOXKETE
MIPUMEHUTH crenupruieckue BO3MOKHOCTH (hubTpa TOP.

KpaTkuit 0630p OKOHHbIX (PYHKLUIA

OKOHHBIMH Ha3bIBAIOT (HYHKIINU, KOTOPbIE Ha OCHOBE OKHA (HabOpa CTPOK) BBIYKC-
JISTIOT CKaJIsIpHOe (OIMHOYHOE ) 3HaueHre. OKHO ONPeIesIIeTcsI C TOMOIIBIO MHCTPYKITHH
OVER. Takme dynkiuu kpaiine nmpaktuaabl. SQL Server moazep:KuBaeT HECKOTHKO
BU/IOB OKOHHBIX (hyHKIMi. OHAKO HA JAHHOM JTalle MPEeKAeBPEMEHHO YITyOIsaThCst
B CTOJTh HHTEpecHyTo Temy. Ceivac 1 mompo6yio TOHECTH OCHOBHYTO WECIO Ha TPUMEPE
dyHkIr ROW_NUMBER. B riraBe 7 BbI ojtyunTe 60JIbIe MOAPOOGHOCTEN.

Oxonnbie pyHKIHN paboTaioT ¢ HAGOPaMK CTPOK, KOTOPBIE MPEIOCTABISIOTCS WH-
CTpyKIumeit o HazBanueM OVER. ITa HHCTPYKINS MepeiaeT B QyHKITHIO 9acTh Habopa,
[OJIyYEHHOTO B PE3yJIbTaTe HCXOIHOTO 3ampoca. Bol MoskeTe cy3uTh HAOOP CTPOK B OKHE
C TIOMOIIBIO BJIOKEHHON MHCTPYKIMU PARTITION BY, a TakKe yKas3aTb HOPSIOK Bbl-
yucseHns (ecam OH UMeeT 3HaueHne ), UCMOJIb3ysI MHCTPYKINI0 ORDER BY (He myTarth
¢ aranoM ORDER BY, KOTOPBII BBITIOJHAETCS HA YPOBHE 3a1IPOCA).

PaccmoTtpum ciemyrommii Ko/,

SELECT orderid, custid, val,
ROW_NUMBER () OVER (PARTITION BY custid
ORDER BY val) AS rownum
FROM Sales.OrderValues
ORDER BY custid, wval;

Bor kakoii pe3yJbTaT OH reHepupyer.

orderid custid val rownum
10702 1 330.00 1
10952 1 471.20 2
10643 1 814.50 3
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10835 1 845.80 4
10692 1 878.00 5
11011 1 933.50 6
10308 2 88.80 1
10759 2 320.00 2
10625 2 479.75 3
10926 2 514.40 4
10682 3 375.50 1

(cTpox obpaborano: 830)

ODymuxkims ROW_NUMBER [IPUCBAaNBAET UTOTOBBIM CTPOKAM YHUKAJIbHBIE TOCJIE0BA-
TeJIbHBIE T1eJIble 3HAYeHWST B PAMKAX COOTBETCTBYIONINX Pa3/IeI0B, OCHOBBIBASICH HA (haK-
TUYECKOM MOPSIIKE X ciIef0BaHus. MIHCTPYKIMs OVER JIEIUT OKHO, UCXO/IS U3 3HAYEHUIA
aTpubyTa custid, B pe3yJbTaTe 4ero Kaskblil KINEeHT II0JIy4aeT YHUKaJIbHble HoMepa
cTpok. VTHCTpyKIusa OVER Tak/Ke YIOPSA0YMBAET COAEPKUMOe OKHa 110 aTpubyTy val,
MO3TOMY TIOCJIE/IOBATENbHbIE HOMEPA CTPOK MHKPEMEHTUPYIOTCS B PAMKaX Pa3/esioB,
OCHOBaHHBIX Ha JAHHOM aTpUOyTe.

(DyHKHI/IH ROW_NUMBER [10JI’KHa Bbl/IaBaTh YHUKaJIbHbIE 3HAUEHNUA B paMKaX KaxK-
JI0TO pasaesna. Takum 06pa30M, Jla’ke ecii 3HadeHue, 110 KOTOPOMY BBIIIOJIHSIJIACh COP-
TUPOBKA, OCTAETCSA TMPEKHUM, HOMEP CTPOKHU BCE PABHO JOJLKEH yBeauduBaThed. Ecmu
BJIOKEHHasd MHCTPYKIUsA ORDER BY BHYTpHU (byHKL[I/H/I ROW_NUMBER cozep:KUT He
yHI/IKaJIbeIfl CIITMCOK anI/I6yTOB, 3aIIpoC IIOJYYNUTCSI HEJIeTEPMUHUPOBAHHBIM. Y1obbl
cJieJ1aTh BbIYMCIEHUE HOMePa CTPOKU YETKO OIIpe/Ie/IEHHBIM, J:Lo6aBbTe B ClIMCOK ORDER
BY DOMNOJIHUTEJIbHBIE 9JIEMEHTDI (HaHpI/IMep, anI/I6yT orderid).

Kak y:xe ynmomunanocs, ”HCTpyKInst ORDER BY, oTpaskeHHas BHyTpU OVER, He nMeeT
OTHOIIIEHN K KOHEUHOMY BBIBOJIY 1 HE BJIMSET HA PEJISIIMOHHYIO IIPUPOY pe3yJibTaTa.
Ecim BbI He ykaskeTe nHCTPYKIIMIO ORDER BY Ha ypOBHe 3a11poca, MOPSI/IOK CJIeJ0BaHNs
CTPOK B PE3YJIBTUPYIONIEM Habope OYIeT HeOPeeIeHHbIM.

He 3a6biBaiite, uTo BRIpaskeHus B cricke SELECT 06pabaThIBaIOTCs MIepe/] BHITOTHE-
HUEM UHCTPYKITUY DT STINCT (ecJii OHAa UMEETCs ). ITO OTHOCUTCS M K BBIPAsKEHUSIM, OC-
HOBAaHHBIM Ha OKOHHBIX QYHKIHAX. O 3HAYMMOCTH JIAaHHOTO (haKTa 4 pACCKaKy B IJ1aBe 7.

WrtaK, 4TOObI OABITOKUATD BbIIIECKA3AHHOE, IPUBE/LY HOPIL0K 06PabOTKU PACCMOT-
PEHHBIX HAMU MHCTPYKLUIA:

1) FROM;

2) WHERE;

3) GROUP BY,
4) HAVING;

5) SELECT;

6) BBIpakKeHUST;
7) DISTINCT;
8) ORDER BY;

9) TOP / OFFSET-FETCH
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NMpepukaTtbl U OoNnepaTops.bl

Azwpik T-SQL comepxuT a371eMeHTHI, B paMKaxX KOTOPBIX MOKHO 33/1aBaTh MTPeINKa-
ThI, — 3TO (PUIIBTPBI 3ATTPOCOB Bpojie WHERE uiu orpannyenust HAVING, CHECK H T. [I.
Kax BbI mOMHUTE, TIPE/IUKATHI SIBISIOTCS JIOTUYECKUMU BhIPAXKEHUSIMU, KOTOPbIE BO3-
BpalaioT OJHO U3 TPeX 3HaueHuii: TRUE, FALSE uan UNKNOWN. /IJ1st oObeiuHeH s 1Ipe-
JIUKATOB MIPe/LyCMOTPEHBI JIOTHYECKHE OTIepaTopbl AND 1 OR. BbI MosKeTe HCIToIh30BaTh
U IPyrre KOHCTPYKIIUU, HATPUMED OTIePATOPBI CPABHEHUSI.

T-SQL nomep:xuBaeT pa3aMuHble TPeUKaThl, BKI0Uast TN, BETWEEN u LTKE.
[Tpenukar IN mpoBepsieT, paBHO JiM 3HaYeHMe (MU CKAJISTPHOE BbIPasKeHNE ) KaK MUHU-
MYM OJTHOMY 3JIEMEHTY MHOKecTBa. [[puBeieHHbII HUKE 3aITPOC BO3BPAIIIAET 3aKa3bl
c unentuduxaropamu 10248, 10249 u 10250.

SELECT orderid, empid, orderdate
FROM Sales.Orders
WHERE orderid IN(10248, 10249, 10250);

Hpe,JjLI/IKaT BETWEEN o1pezaeaseT, HaXOAUTCs JIM 3HadeHle B /lala3oHe, 3aJaHHOM
€ IOMOMIBIO /IBYX IPaHUYHbIX 3HaUeHnil. CJie Iy 0N 3arpoc BO3BpalllaeT 3aKasbl B JiMa-
nazoHe ot 10300 BxitounTenbHO 10 10310 BKIFOUMUTEIBHO.

SELECT orderid, empid, orderdate
FROM Sales.Orders
WHERE orderid BETWEEN 10300 AND 10310;

[Tpenukar LIKE aHaau3upyeT, COOTBETCTBYET JIM CTPOKOBOE 3HaYeHUe 3a/laHHOMY
mabony. HampuMep, ciieayionuii 3arpoc Bo3BpalaeT 3aluch 0 COTPYIAHUKAX, YbH
amun HauMHAIOTCS ¢ OYKBBI «/[».

SELECT empid, firstname, lastname
FROM HR.Employees
WHERE lastname LIKE N'I%';

[ToapobHee o0 OKCKE 110 Lua6J10Hy u mpeaukate LIKE MBI IOTOBOPUM TT03Ke B 3TOU
rJiaBe.

Ob6paTuTe BHIMAHNE: TIePelT CTPOKOH ' [1% ' yKazan mpeduKc N; 9TO COKpaIeHne ot
cmoBa «nationaly» («HaIOHATLHBI ). OH MCTOMB3YETCS B TEX CIYUasIX, KOT/IA CTPOKA
COCTOWT He U3 0OBIYHBIX CHMBOJIOB (CHAR min VARCHAR), a umeet tum Unicode (NCHAR
nin NVARCHAR). Mbl ykasaiau npedukce, motomy 4to arpubyT lastname MMeeT TUI
NVARCHAR (40) . O ToM, Kak 06paIiaThcst co CTPOKaMu, 1 pacCKaxky B paszesie «Pabora
C CUMBOJIbHBIMU JJAHHBIMU».

T-SQL nojiep:xuBaeT caenyiolire orepaTopbl CPABHEHUST: =, >, <, >=, <=, <>, | =,
1>, 1 <. Tpu mocsieinnX He BXOJIAT B crieiuduranmio g3pika SQL, moatoMy s He peKOMeH-
IIyT0 UX HCTIOJIb30BaTh. Kpome TOTo, y K&XKIO0TO M3 HUX €CTh CTaH/IaPTHBIC AJIbTCPHATHBEI
(HampuMep, <> BMecTo ! =). CemyIonuii 3arpoc BO3BpaIIaeT BCe 3aKa3bl, C/IeTaHHbIE
¢ 1 suBaps 2008 1.

SELECT orderid, empid, orderdate
FROM Sales.Orders
WHERE orderdate >= '20080101';
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Jliist 0ObeINHEH ST IOTUIECKUX BBIPAKEHUN UCIIOJIb3YIOTCST JIOTHYECKHUE OTIEPATOPHI
OR u AND. OmepaTop NOT CJIy:KHT /It HBepTHpoBaHus. [IprBeeHHBIN HITKe 3aIpoc
BO3BpAIlaeT 3aKasbl, pa3Meriernbie ocue 1 suaBaps 2008 r. u obpaboTaHHbE COTPYI-
HUKaMU ¢ ujeHTudukaropamu 1, 3 wim 5.

SELECT orderid, empid, orderdate

FROM Sales.Orders

WHERE orderdate >= '20080101"
AND empid IN(1, 3, 5);

B coctas g3pika T-SQL BX0oAST cTaHAaPTHBIE aPU(MDMETHIECKIE OTIEPATOPHI +, —, *
U /, a TaK)Ke OIepaTop %, KOTOPbII BO3BPAIAET OCTATOK JleJieHust 1esbixX yrces. Ciemy-
T 3aITPOC BBIYUCIISIET YUCTYIO CTOMMOCTD Ha OCHOBE aTpUOYTOB quant ity (Kosu-
4ecTBO), unitprice (ilena 3a eguHuIly ToBapa) u discount (CKuUIKa).

SELECT orderid, productid, gty, unitprice, discount,
gty * unitprice * (1 - discount) AS val
FROM Sales.OrderDetails;

Tur ckansspHOTO BbIpAKEHUS, B KOTOPOM Y4aCTBYIOT JIBa OTIepaH/Ia, OTIpe/iesiseTcs
Ha OCHOBE TIPUOPUTETA TUTIOB JIAHHBIX. Ec/i orepan/ibl UMEIOT OJIUH THIT JTAHHBIX, TUTT
pesyJbTara OyseT cooTBeTCTBYIONMM,. Harnpumep, pu JeJIeHUU JABYX IIEJIBIX YUCE
(INT) mosyyaercs 1ejioe unucao. Beipaxenue 5/ 2 Bosspaiiaer 2, a He 2,5. [Tpu pabore
€ KOHCTAaHTaMU 3TO HE BBI3bIBAET MPOOJIEM, TOTOMY UTO BBl BCET/Ia MOKETE TIPEJICTa-
BUTDb 3HAYEHME B BUJle yncia ¢ 3araToil. OIHaKO eCJiu BBl JIEJIUTE COAEPKIMOE JIBYX
[EJIOYMCIEHHBIX cTONONOB (CKaxkeM, coll/col2), HeoOXOAMMO IPUBECTU ONEPaH-
IIBI K TOJIXOJISAIIIM TUIIAM, YTOOBI B PE3yJIbTaTe MOJYUUTH AEHCTBUTENbHOE YUCIIO:
CAST(coll AS NUMERIC (12, 2))/CAST(col2 AS NUMERIC (12, 2)).Tum
JIAHHBIX NUMERIC (12, 2) mMeeT ToyHOCTb 12 1 macmTad 2, TO eCTb OH COCTOUT U3
12 udp, 1Be M3 KOTOPBIX HAXO/ATCS TIOCIIE 3ATIITOM.

Ecin oniepasibl IMEIOT pa3Hble TUIIbI, BBIPAKEHUE CBOAUTCS K THILY ¢ OOJIbIIM
npuopurerom. Hapumep, B Boipaskenuu 5/2 . 0 1IepBbIM ollepan/| 1eJOYUCAeHHbII
(INT), a BTOpOII IpejicTaBjieH YMCJIOM C TIIaBaoliei 3ansaToit (NUMERTIC). [TockobKy
y Tuna NUMERIC 6oJjiee BBICOKUI IIPUOPUTET 110 CpaBHEHUIO ¢ INT, olepany 5 mepes
MaTeMAaTUYeCKOH OTeparell aBTOMAaTHYECKH TIPEBPAIIAETCS B AEUCTBUTEIHHOE YHUCIIO
(5,0). B urore BoI TIOSTyUHUTE 2,5.

[Tepeyenb TUIIOB ¥ MX TPUOPUTETHI BbI HAliZIETE B 9JIEKTPOHHOM CIIPABOYHUKE B Pa3-
nene «ITpuopurer Tunos nanubix (Transact-SQL)».

SQL Server pykoBoziCTBYeTCs aHAJIOTUIHBIM TTOIXO/IOM U B CUTYAIIHUIX, KOT/IAa B O/1-
HOM BBIpayKEHNN 33/IeICTBOBAHO HECKOIBKO oTiepaTopoB. [IpuBemem crimicok ommepaTtopoB
B IIOPsi/IKe YObIBAHUS [IPUOPUTETA:

1) () (cxobrm);
2) * (ymHoxenue), / (nesnenue), % (0CTaToK);

3) + (1mosiokuTENBHOE YNCIO0), — (OTpHULIATEeNbHOE YUCI0), + (mobasieHue), +
(croxkenne), — (BbIUUTAHME);

4) = >, <, >=, <=, <>, =, 1> I< (onepatopsl CPaBHEHNUS);

5) NOT;
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6) AND;

7) BETWEEN, IN, LIKE, OR;

8) = (upucBawBaHue).

B caienytotem 3arpoce onepatop AND UMeeT IPUOPUTET nepet OR.

SELECT orderid, custid, empid, orderdate
FROM Sales.Orders
WHERE
custid = 1
AND empid IN(1, 3, 5)
OR custid = 85
AND empid IN(2, 4, 6);

3arpoc BO3BpallaeT 3aKa3bl IBYX KaTeropuii: «pasmeriennbie kiaventom 1 u obpa-
Goranubie coTpyaHukaMu 1, 3 wim 5» u «pasmenieHHbie KiarneHToM 85 u obpaboTaHHbie
coTpyaHuKamu 2, 4 niu 6».

CkobOKM 006/1a1a10T HAWBBICIIIM TTPUOPUTETOM, OITOMY € UX TIOMOIIHIO MOKHO
MIOJIYYUTH HOJHBIM KOHTPOJIb HaJl IIPOIECCOM BBIIIOJIHEHU 3anpoca. VX pekoMeHIy-
€TCST MCTIOJIh30BATH JIAJKE TaM, TJIe OHU He 0053aTETbHBI; 9TO TTOMOJKET APYTHM U3ydaTh
U TIOJZIEPKUBATH Balll KO U CIETAET 3ampockl Gosee pazbopunBbiMu. To ke Kacaercst
orcrynos. K mpumepy, cieayioninii 3apoc He OTJINYAETCs OT MPebIIyIero, HO Pa3o-
6paThCst B HEM HAMHOTO JieTye.

SELECT orderid, custid, empid, orderdate
FROM Sales.Orders
WHERE
(custid =1
AND empid IN(1, 3, 5))
OR
(custid = 85
AND empid IN(2, 4, 6));

C noMomibio CKOGOK MOKHO YIIPABJIATH TPUOPUTETOM HE TOJHKO JIOTMYECKUX, HO
1 apruMeTHYECKUX ONIepaTopoB. B mpuBeieHHOM HIKe KOJIe yMHOKEHUE BBITIOHSAETCS
repesi CJI0KEeHUEM.

SELECT 10 + 2 * 3;

Taxum o6pasom, Mbr mosryunM 16. Ecit moctaBuTh CKoOKH, cHavYasa 6yeT BBIIoJ-
HATHCS CJIOKEHUE.

SELECT (10 + 2) * 3;

Ha sTot pa3 Beipakenne BepHeT 36.

BbipaxeHune CASE

Boipakenne CASE ABJIsIeTCS CKAJISPHBIM U BO3BPAIIaeT 3HaYeHe HA OCHOBE YCJIOB-
Hoit jjoruku. CTOUT OTMETUTD, YTO TO HE TIPEJJIOKEHNE; TO €CTh OHO HE TT03BOJIUT BaM
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YIIPaBJIATH XOIOM BBITTOJTHEHUS 3aITPOCa MJIU BBOAUTD TOMOJTHUTENbHDIE yeaoBus. /s
HETO JIENCTBYIOT Te JKe MPaBUJIA, YTO U JIJIST IPYTUX CKAJISIPHBIX BBIPAKEHUH, TAKNX KaK
orpanndyenre CHECK win nactpyknuu SELECT, WHERE, HAVING u ORDER BY.

¥ Bolpaxkenus CASE ectb ABe (GopMbL: IIpocTad 1 nouckosast. [Ipocras ¢popma cpas-
HUBAET OJJHO 3HaU€HNE WJIM CKAJIIPHOE BhIpaKEHUE CO CIIMCKOM BO3MOJKHBIX BADUAHTOB,
BO3Bpalllas repsoe copiajienue. Eciu Hy 0/1uH U3 37IeMEHTOB CIIUCKA He COBIIAJI C 3a/1aH-
HBIM 3HaYe€HUEM, BbIpakeHne CASE BO3BpaIlaeT TO, YTO YKa3aHO B MHCTPYKIUHN ELSE.
Ecau uneTpykius ELSE OTCyTCTBYeT, Bo3BpaiaeTcst NULL.

Cueyromuii Kol BBIOJHSIET 3aripoc K Tabuuite Production.Products. B uucTpykimim
SELECT ucnoJsib3yercsd Bbipaskenne CASE. C ero moMonpio OMMChIBAIOTCA 3HAYCHUS
B cTos011e categoryid.

SELECT productid, productname, categoryid,
CASE categoryid
WHEN 1 THEN 'HanouTxm'
WHEN 2 THEN 'IlpwumnpaBs’

WHEN 3 THEN 'CrnamocTtu'

WHEN 4 THEN 'MOJIOYHHBE IPOIYKTH'
WHEN 5 THEN '3epHO/KPYTIH'

WHEN 6 THEN 'Msico/mTuia'

WHEN 7 THEN 'OBomm'

WHEN 8 THEN 'MopenpomyKTH "

ELSE 'KaTeropus He olpeneineHa'
END AS categoryname
FROM Production.Products;

Yactp pe3yJabTaTa 3allpocCa IpeJACTaBJI€eHa HUXKE.

productid productname categoryid categoryname
1 Product HHYDP 1 HammTyu

2 Product RECZE 1 HammTru

3 Product IMEHJ 2 IIpuripaBe

4 Product KSBRM 2 IIpuripaBel

5 Product EPEIM 2 IIpurpaBel

6 Product VAIIV 2 IIpnIpaBe

7 Product HMLNI 7 OBomm

8 Product WVJFP 2 IIpuripaBe

9 Product AOZBW 6 Msico/nTuriia
10 Product YHXGE 8 MoOpEenpomy KTh

(cTpok obpaborano: 77)

[pempiaytuit 3anpoc — npuMep MpocToii hopmbl BeipaskeHust CASE. Ecii peub uet
0 6osiee OOBEMHOM U IUHAMUYHOM CITHCKE ITPOJYKTOBBIX KATETOPU, JIOTHYHEE BbIje-
JISITh JIJIST BBIPQJKEH ST OTAEIBHYIO TABJINILY ¥ 3aT€M COeIMHUTH ee ¢ Tabutieit Products Bo
Bpems 3anipoca. B B/ TSQL2012 rakast rabuviia cytiecTByeT — oHa HasbiBaeTcst Categories.

B mpaBoii yactu nmpoctoii popmbl BeipaskeHus CASE HaXOAUTCS €/[NHCTBEHHOE
MPOBEPOYHOE 3HAYEHNUE, KOTOPOE CPABHUBAETCS CO CITMCKOM BapUAHTOB, 0003HAUEH-
HbIX MHCTPYKIUsIMU WHEN. [TouckoBast popma CASE obagaer 6oJiblIell THOKOCTHIO;
OHa oIlpesesAeT B MHCTPYKIUAX WHEN IIpeIuKaThl NI JIOTUYECKNE BbIpaKECHU, HE
OrpaHuYKMBasich OOBIYHON IIPOBEPKON Ha PABEHCTBO. 3HAYEHME BO3BPAILAETCs MH-
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cTpyKnuel THEN, CBSI3aHHOHN C TIEPBBIM JIOTUYECKUM BbIpaskeHueM WHEN, pe3yabTaT
KOTOpOTO paBeH TRUE. Ecyii HI 0/1HO U3 BbIpakeHUH He Bbijlasio TRUE, Bo3Bpalaercs
3HaUeHMEe, KOTOPOe YKa3aHO B MHCTPYKIMHU ELSE (myn NULL, ecyid TaKOH UHCTPYK-
nuu Het). Creytonuii 3arpoc onuckiBaet Tpu ieHoBbie kateropuu: g0 1000, ot 1000
110 3000 u 6oubire 3000.

SELECT orderid, custid, val,

CASE
WHEN val < 1000.00 THEN 'Menpme 1000
WHEN val BETWEEN 1000.00 AND 3000.00 THEN 'Or 1000 mo 3000
WHEN val > 3000.00 THEN 'Bomnpme 3000

ELSE 'Heu3BeCTHO'
END AS valuecategory
FROM Sales.OrderValues;

Bot kakoli pe3yabTaT reHepupyeTcs.

orderid custid val valuecategory
10248 85 440.00 Menpme 1000
10249 79 1863.40 Or 1000 mo 3000
10250 34 1552.60 Or 1000 mo 3000
10251 84 654.06 Menbme 1000
10252 76 3597.90 Boneme 3000
10253 34 1444.80 Or 1000 mo 3000
10254 14 556.62 Menpme 1000
10255 68 2490.50 Or 1000 mo 3000
10256 88 517.80 Menbme 1000
10257 35 1119.90 Or 1000 mo 3000

(cTpoxk obpaborano: 830)

Kak Bunure, J1106y10 pocTyio (hopmy BeipaskeHnsd CASE JIeTKO IPEBPATUTD B IIOUC-
KOBYIO, OJTHAKO 0OpPATHOE YTBEPK/IEHUE HE BCET/IA CTIPABEIIIBO.

B si3pike T-SQL ecTh HeckoJIBKO (DYHKITMI, KOTOPBIE MOKHO CUUTATh YPE3aHHBIMU
Pa3HOBHUIHOCTSIMU BbIpakeHUst CASE: ISNULL, COALESCE, IIF u CHOOSE. Toxbko
COALESCE siBJIsieTcs CTaHAapTHOW. ITF 1 CHOOSE JIOCTYITHBI UCKJIIOYNTETHhHO B SQL
Server 2012.

Oyukiusa ISNULL IPUHUMAET JIBa aPTyMEHTa, BO3BPAIIAsl TOT, KOTOPBIil IT€PBHIM
UAEeHTUPUIUPYETCS KaK «He MycToil» (He paBeH NULL); ecan 06a apryMeHTa PaBHbBI
NULL, Bo3Bpamaetcs NULL. Hammpumep, Boipaskenne ITSNULL (coll, '') BepHeT coll,
€ecJIv 3HaU€eHMe He paBHO NULL; B IPOTUBHOM CJIYYae Pe3yJIbTaToM OY/IeT IyCcTasi CTPOKA.
Oyukiusa COALESCE paboTaet aHaJIOTHYHBIM 06Pa30M, TOJIBKO el MOKHO [epPeaBaTh OT
6oJiee IBYX apryMeHTOB. S PEKOMEH/IYIO MCIOIb30BaTh CTaHIAPTHBIE SJIEMEHTHI SI3bIKA,
TO €CThb BMecTO I SNULL Jryd4iie Bbl6paTb ¢yuknuio COALESCE.

Hecranpaprusie ¢pynkiuu TTF u CHOOSE pobasuiu B SQL Server 2012, uro6sr
ob6aeranTs 1potiecc epexoza ¢ Microsoft Access. Dyuknus TTF  (<moTudeckoe_Bhi-
paxeHue>, <BHPl>, <BBP2>) BO3BPAIIAET BHPL, €CJIN JIOTUIECKOE_BEHPAaXEHUE
WCTUHHO; MHAYe Bo3Bpaiaercs sup2. Hanpumep, pesysprarom IT1F (coll <> 0,
col2/coll, NULL) 6ymer col2/coll, ecim coll ue pasuo 0; B IpOTUB-
HOM cJiy4yae MbI 11osryduM NULL. CDyHKL[I/IH CHOOSE (<mHOexc>, <BHpPLl>,
<BHP2>, .., <BHPN>) BO3BpalllaeT BbIPaKeHNE U3 CIIMCKA 10 3alaHHOMY UHJEKCY.
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Hamnpumep, CHOOSE (3, coll, col2, col3) BepHeT 3HadeHue col3. B dynkimmm
CHOOSE 00bIUHO HCIIOJIb3YIOTCST 6oJiee AUHAMUYHBIC BbIPAKEHUS, KOTOPbIE MOTYT 3a-
BHCETb OT JIAaHHDBIX, BBE/IEHHBIX T10JIb30BaTEIEM.

Wrak, MbI MO3HAKOMUJIUCH € BBIpaKeHreM CASE U HECKOJIbKUMU (DYHKIIUSAMU C TI0XO-
JKUM HazHavyeHueM. Ha 1annblit MOMEHT HaM y1aJIoCh PACCMOTPETD TOJILKO IIPOCTEN e
IIPUMepBI, HO UMeiiTe B BULY, YTO 3TO YPE3BbIYaiiHO MOIITHBIN U II0JIE3HbIH 2JIeMEHT SI3bIKa.

OTmeTkn NULL

Kak roBopuiioch B iepBoii riaBe, 711 TOAAEPKKHI OTCY TCTBYIOIINX 3HAYEHUT 1 TPO-
WYHOM JIOTUKY B s13b1Ke SQL mcmonb3yioTes oTMeTkr NULL; IPYTUMU CJIOBAMH, TTPEIU-
KaThl BO3BPAMIAIOT 3HaYeHusT TRUE, FALSE uau UNKNOWN. B atom otHomennn T-SQL
COOTBETCTBYET cTanmapTy. Pabora c orMmeTkamu NULL 1 3HaUeHUSIMI UNKNOWN KasKeTCst
JIOBOJIBHO 3aITyTAHHOM, TIOCKOJIBKY HA MHTYUTUBHOM YPOBHE JIIOU CKIIOHHBI MBICJTUTh
TePMUHAMU IBOMYHON JTOTUKH (TRUE 1 FALSE). K TOMY e HEKOTOPbIE 3JIeMEHTHI SI3bIKa
SQL o6paraiores co sHaveHuAME NULL 1 UNKNOWN I10-PasHOMY.

Haunewm ¢ ncumnciienust IpeJIMKaToB B TPOMYHOI cucTeMe. Jlornueckoe BoIpasKeHUeE,
KOTOpOE TIPOBEPSIET CYIIECTBOBAHNE YeT0-THG0 WU TIPOCTO BHIBOAUT JAHHbIE, BCET/IA
BosBpalaer 160 TRUE, 1160 FALSE. Eciu ucoib3yercs OTCyTCTBYIOIee 3HaYeHue,
pe3yJIbTaT MOJyUNTCS HeotpeieieHHbIM (UNKNOWN). BozbMeM i1t puMepa rmpeukar
salary > 0.Ecau salary pasuo 1000, Beipaskenue Bo3Bpaniaetr TRUE. Ecin salary
pasHo —1000, BeipaskeHue BozBpaniaeT FALSE. Koria BHYTpH salary XpaHUTCSI OTMETKA
NULL, MbI HOTYy4YUM UNKNOWN.

B SQL 3nauenust TRUE u FALSE BeayT cebst IOBOJILHO TIpo3padno. Ecim puibtp
(pasMernieHHbI B THCTPYKIUAX WHERE min HAVING) co/iepKuT npeaukar salary > 0,
3alIpOC BEPHET CTPOKMU, /IJIsI KOTOPBIX BhIpakeHure paBHO TRUE; ecJid IIpe/IuKaT BO3Bpallla-
eT FALSE, CTPOKH OTCEUBAIOTCST. AHATTOTHYHBIM 06Pa3oM, ecJii TpeinkaT salary > 0
YKasaH B orpannuyennn CHECK, npeajoxenuss INSERT n UPDATE 6y[[yT JleficTBOBaTh
Ha CTPOKH, JIJII KOTOPBIX TIPEANKAT Bo3BpainaeT TRUE; mpu Bo3BpaTe FALSE CTPOKH OT-
KJIOHSTIOTCSI.

3uaueHust UNKNOWN 06pabaThiBalOTCS 1T0-PA3HOMY B 3aBUCHMOCTH OT KOHTEKCTA.
Hanpumep, dusnbtps B s13bike SQ L mprHUMAIOT TOJBKO TRUE, TO €CTh 3HaYeHUsI FALSE
1 UNKNOWN Bcerna otcenBatorcd. Orpanndyenne CHECK, Hao6op0T, OTKJIOHSIET TOJIBKO
FALSE, B pe3yJ/ibTaTe IIPUHUMAETCS He TOJIbKO 3HaueHue TRUE, Ho 1 UNKNOWN. B ziBo-
WYHOH cHCTeMe NCUYUCJIEHUs TIPEeINKATOB MEeXY «IIPUHUMATh TRUE» U «OTKJIOHATD
FALSE» HeT pasauiibl. OTHAKO MbI pab0TAEM C TPOMYHOI CHCTEMOH, TOATOMY MIPEIHKAT
«1rpuHUMaTh TRUE» oTcenBaeT Kak UNKNOWN, Tak u FALSE, a BbIpakKeHne «OTKJIOHATh
FALSE» nofipagymeBaeT, 4To UNKNOWN ITpOXO/INT MPoBepKy HapaBHe ¢ TRUE. IIpeankar
salary > 0 wu3npeabiayliero pumMepa sepaeT UNKNOWN, eciiu salary paBHO NULL.
Ecam momecTuTs TaKo# peinKaT B UHCTPYKITNIO WHERE, Bce CTPOKH, Y KOTOPBIX salary
paBHsieTcst NULL, orceforest. OniHako B orpaHudeHny CHECK oH Gy/IeT 03HaYaTh, 4TO
IIyCThl€ CTPOKM JOJIKHBI IIPUHUMATBHCS.

V 3HaueHust UNKNOWN eCTbh KJTtoueBast 0COOEHHOCTD: OHO HE MEHSIETCSI B PE3YJIbTATE
orpunianus. Bospmem npegukar NOT (salary > 0):eciau salary paBHO NULL, BbI-
paxkenue salary > 0 BepHeT UNKNOWN, a NOT UNKNOWN TaksKe paBHsAeTCsI UNKNOWN.
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HekoTopbie cuMTaioT CTPaHHBIM, YTO OTIEPAIIUST CPABHEHUSI ABYX ITYCTHIX 3HAYEHITIT
(NULL = NULL) Bo3BpaiaeT UNKNOWN. C Touku 3penus s3pika SQL ormeTka NULL
[PEJICTABJAET CYLUIHOCTh, KOTOPask OTCYTCTBYeT ubo He onpenesnena. Hembss ckazarh
C YBEPEHHOCTBIO, PABHBI JIH /IBA HEU3BECTHBIX 3HaYeHUs. B cBsi3u ¢ atum B SQL mpeny-
CMOTPEHO JIBa TipefinkaTa — IS NULL U IS NOT NULL, KOTOpbIe He0OXOIMMO UCITOb-
30BaTh BMECTO BBIpasKeHMH = NULL U <> NULL.

Ceituac 51 Ha TIPAaKTUKE TTPOJIEMOHCTPUPYIO ACTIEKThI TPOUYHOU CUCTEMbI UCUUCICHUS
npeaukartos. Tabmia Sales.Customers ¢ ntndopmarnyeii 0 MeCTOHAXOKIEHUN KJIMEHTOB CO-
CTOWT U3 TPeX aTPUOYTOB: country, region u city. Kaxkmas 3amuch conepsKuT peasib-
HbIe Ha3BaHWsI CTPaH U ropoioB. st GOJIbIINHCTBA 3aIMCel yKa3aH pervoH (country:
CIIIA, region: WA, city: Cuari)l, Ho He ma Beex (country: BeaukoOpuranus,
region: NULL, city: Jlongon). PaccMoTpuM 3ammpoc, KOTOPbIT BO3BPAIAeT 3aIcu
0 KJIMEHTAX, MPoKUBatonux B pernone WA (mmrat BamunarTon).

SELECT custid, country, region, city
FROM Sales.Customers
WHERE region = N'WA';

Pesynbrar OyaeT caeayIommM.

custid country region city

43 CIIA WA Vonna Vomnna
82 CIIA WA KupKJiaHms

89 CIIA WA CusTn

(cTpoxk obpaborano: 3)

1391 crpoku B Tabmuiie Customers saripoc BepHYJI TP, B KOTOPBIX aTpubyT region
paBeH «W A». 3alriicu ¢ PYTUM WU IIPOCTO HEOTIPEAETIEHHBIM PETHOHOM OBLITN OTKJIO-
HeHBI (B IEPBOM CJiydae IpeInKaT Bo3BpamniaetT FALSE, a BO BTOPOM UNKNOWN).

Cureptyto1muii 3arpoc mbITaeTCst BEPHYTh BCE CTPOKH C PETOHOM, OTJINYHBIM OT « W A».
SELECT custid, country, region, city

FROM Sales.Customers

WHERE region <> N'WA';

Bort kakoii pe3y/ibTaT Mbl IIOJYYUM.

custid country region city

10 KaHanma BC TcaBBacceH

15 Bpazunus SP Cau-llayiy

21 Bpazunus SP Cau-Ilayiy

31 Bpazunus SP KamrnmHac

32 CIIA OR OmxmH

33 Benecysia DF Kapaxkac

34 Bpazunus RJ Pro-ne-Xauenmpo
35 Benecyoana Tagyupa Cau-KpucrTobannb
36 CIIA OR DIIIKUH

37 VpnaHous I'padcTBO KOpPK Kopk

38 Benukobpurauus OCTpoOB VYanur Koy3

! Hassanus pernonosn ykaszaubl B (hopmare ISO 3166-2. — ITpum. nepesoduuxa.
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42 Kananma BC BaukyBep

45 CIIA CA Cau-dpaHIMCKO
46 Benecyoaia Jlapa BapkucuMeTo

47 Benecysia Hy»Ba-ScnapTa Maprapura

48 CIIA OR IlopTneHn

51 Kanama KBebek MoHpeaib

55 CIIA AK AHKOPUIK

61 Bpazunus RJ Pruo-ne-Xauempo
62 Bpazunus SP Cau-llayny

65 CIIA NM AnsbyKepke

67 Bpazunus RJ Puo-ne-Xauenpo
71 ClIA ID Borice

75 CIIA WYy Jlanmep

77 CIIA OR IlopTineHn

78 CIIA MT BelOT

81 Bpazunus SP Cau-llayy

88 Bpazunus SP Pezennou

(cTpok obpaboTano: 28)

Boamozkno, BBl 0kujianu moxyunTh He 28 cTpok, a 88 (91 munyc tpu u3 mpe-
aeiaymiero s3ampoca). OpHako GUIABTP «IPUHUMATh TRUE» OTKJIOHSIET CTPOKH, JIJIS
KOTOPBIX JIOTMYECKOoe BbIpaskeHue Bo3BpalaeT FALSE uin UNKNOWN. PesynbraTrom
3arpoca cTaju 3alncy, Te atpubyT region He paen « WA», To €CTh TOMUMO JIPYTHX
PETHMOHOB ITPOBEPKY He MPONLIN 3HaueHnst NULL. To ske caMoe MOKHO TTOJIYIUTb C TT0-
MOIIbIO TTpe/nkaTa NOT (region = N'WA’), IOCKOJbKY Heollpe/ejieHHOe 3HaYeHne
aTpubyTa region NPUBOAKT K pe3yabTaTy UNKNOWN, a BeipaskeHre NOT UNKNOWN
TaK’Ke SIBJISETCST HeollpeeTeHHBIM.

ECHHTHJXOTHTQHOquHTbCTpOKH,HHHKOTOpHXIXTHOHpaBﬂ{NULiHHeHCHOHb3yﬁ'
Te pe/InKaT region = NULL, Tak Kak OH BCcer/a Bo3Bpaiaer UNKNOWN, He3aBHCHUMO
OT PeaTbHOTO 3HaYeH s aTpubyTa region. Cremyionuii 3apoc BepHeT My cToit Habop.

SELECT custid, country, region, city
FROM Sales.Customers
WHERE region = NULL;

custid country region city

(cTpoxk obpaborano: 0)

B s70i1 cutyaru HeoOX0IUMO IPUMEHUTD TIPeAUKaT IS NULL.
SELECT custid, country, region, city

FROM Sales.Customers

WHERE region IS NULL;

Hwxe mpezictaBiieHa 4acThb pe3yabTarta 3ampoca.

custid country region city

1 T'epMaHUsa NULL Bepnnu
2 Mexkcuka NULL MexuKo
3 MekCuKa NULL MexunKo
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4 Benukobpurauus NULL JIOHIOH

5 lIBenmst NULL Jlyneo

6 'epMaHMUs NULL MaHTenM

7 dpaHIMS NULL Ctpacbypr
8 VctiaHus NULL Manmpun

9 dpaHIUSA NULL Mapcenb
11 Benmukobpuranus NULL JIOHOOH

(cTpok obpaborano: 60)

EcJiv BBl XOTUTE MTOJYIUTH 3ATUCH, JIJIsI KOTOPBIX aTpubyT region He paBeH « W A»
(KaK ¢ APyTUME PETHOHAMU, TaK ¥ ¢ HEOIPEAeTeHHBIMI 3HAYEHUSIMH ), 100aBbTe OT-
JIeJIBHYIO TTPOBEPKY Ha 3HavYeHre NULL.

SELECT custid, country, region, city
FROM Sales.Customers
WHERE region <> N'WA'

OR region IS NULL;

[TpuBeneHHbBIM ype3aHHbIN pe3yJbTaT 3TOro 3a11poca.

custid country region city

1 'epMaHUs NULL Bepnuu

2 Mekcuka NULL Mexuxo

3 Mekcuka NULL MexnKo

4 Benukobpuranuss NULL JIOHDOH

5 IBenus NULL Jlyieo

6 T'epMaHmst NULL MaHTenM

7 dpaHIUA NULL CTpacbypr
8 VicTiaHus NULL Mampum

9 dpaHLIUA NULL Mapcenb
10 KaHanma BC TcaBBacceH
(

CcTpOK obpaborano: 88)

Pasznuunbie ameMenTsl s3bika SQL nmo-pasHoMy obpabaTbiBaioT 0TMETKH NULL
[IPY CPAaBHEHWUU M COPTUPOBKe. VIHOT/A [1Ba 3HaueHUst NULL MOTYT OBITh PaBHBIMH,
a MHOT/IA HeT.

Hampumep, mpu rpynmupoBaHuT 1 COPTUPOBKE OTMETKY NULL CYUTAIOTCS OJJMHAKO-
BBIMH, TO €CTb UHCTPYKIIMS GROUP BY IIOMECTUT BCE I1yCTble 3HAYEHUS B O/IHY TPYIIILY.
AHasoruyHbIe EHCTBUS TPOU3OUIYT TIPU MCIIOTb30BAHUNA MHCTPYKIMK ORDER  BY.
Crnemmdukarnms s3prka SQL He cofepKUT CTPOTUX MTPaBUJT HACUET TOTO, T/Ie JIOJIKHBI
pasmeratbcs OTMeTKM NULL — /10 WJIu TiocJie oripeziesienHbix 3Havenuit. B T-SQL uc-
T0JTb3yeTCsI BTOPO BapHaHT.

Kax ynommHanoch panee, hbuibTphl «IIpuHUMAOT TRUE». Boipaskenue, Kotopoe
CpaBHMBAET /[B€ OTMETKN NULL, Bo3BpamiaeT UNKNOWN; CJIe[0BaTeJIbHO, TAKUE CTPOKN
OTCEMBAIOTCSI.

Yr06bl orpanryeHust UNIQUE cobimoganuch, SQL oTHocHTCS K oTMeTKaM NULL Kak
K Pa3HbIM 3HaYeHUAM (TI03BOJISASI UMETh MHOKECTBO HEOIPe/IeIEHHBIX OTMETOK ). OIHAKO
B T-SQL Bce Ha06OPOT: B paMKax orpaHudeHust UNTQUE iBa 3HaYeHus NULL CUUTAIOTCS
paBHBIMU (€C/IM OrpaHIYeHUe OIIPeIeIeHO TOJIbKO AJIs OJHOIO CTOJOIA, JOIYCKAETCs
JIMIIB OjiHA OTMeTKa NULL).
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ITomuwTe, uto B s136ike SQL 06paboTka 3HaYeHni UNKNOWN 1 NULL 3aBUCHT OT
KOHTEKCTA ¥ MOKET TPUBOINTD K JIOTHUecKnM omubkam. K kakmoMy 3ampocy moaxom-
Te MHAMBUIYaIbHO, OOpalilasi BAUMaHUe Ha OTMETKU NULL ¥ TPOUYHYIO JIoruKy. CaMu
OTPeIesISTiTE YCAOBHS, KOTOPbIE BAC YCTPAUBAIOT; B TPOTHBHOM CJIydae yOeIUTECh, YTo
BaM JIEHCTBUTENHHO TIOJXOIUT CTAaHAPTHOE TIOBEICHIE.

OpHOBpEeMeHHble onepauum

Aspixk SQL noziep:xuBaeT KOHIENINIO OITHOBPEMEHHBIX Oonepaiuid. JTo 3HAYUT,
YTO BCE BBIPA’KEHMsI, KOTOPbIe HAXOASATCA Ha OJHOM dTale 00pabOTKH, JTJOTUYECKU BbI-
MOJTHSAIOTCS OJTHOBPEMEHHO.

LiMeH}K)HO3TOMy13HHCTPYKHHIISELEKfFHeHhSH(XHﬂHaTbCHIHlHCGBHOHHNHﬂCTOH6-
110B, IIPUCBOEHHBIC B TOM K€ CIIMCKE. PaCCMOTpI/IM CJIGI[yIOHII/Ifl 3al1poc.

SELECT
orderid,
YEAR (orderdate) AS orderyear,
orderyear + 1 AS nextyear
FROM Sales.Orders;

CcbliiKa Ha IICEBIOHUM B TPETbEeM BBIPAKEHUN BHYTPU MHCTPYKIUN SELECT SABJIA-
€TCsl HEKOPPEKTHOM, HECMOTPA Ha TO YTO OHA yKa3aHa I10cJjie Ha3HAuYeHUs [ICEeBJOHNMA,
M03TOMY 3aIIPOC TEHEPUPYET OIUOKY.

Coobmenue 207, ypoBeHb 16, coctTosHue 1, cTpoka 4
HemomycTumoe uMs cTonbia "orderyear".

PaccmoTpuM nipuMep, KOTOPBIH IEMOHCTPUPYET BA’KHOCTH OJTHOBPEMEHHBIX OTIEPATTHIA.
Jomyctum, Tabnuia T1 conepKuT 1eI0urcIeHHbie ¢Toa01bI coll 1 col2, BbI XoTHTE Oy -
YUTD BCE CTPOKH, JJISA KOTOPBIX BhIpaxkernue col 2 /coll Godpiie 2. [TocKoIbKy B cTOJIONE
coll MOTYT XPaHUTBCST HYJIH, BBI JIOJKHBI YOEAUTHCS, UTO TaKUe 3HAYEHUST HE MOTaLyT
B 3HAMEHATEJIb, IHAUE MOSIBUTCS ONMTHOKA JIeJIeHIS Ha HYJIb. VITak, BBl HAITHCAJIN 3aIPOC.

SELECT coll, col2
FROM dbo.T1
WHERE coll <> 0 AND col2/coll > 2;

Jloruuso npearnoaokuTh, uto SQL Server o6pabaThiBaeT BhIPAsKEHM CJI€Ba HAIIPABO,
uecan coll <> 0 BepHeT FALSE, BTOpOe YCJIOBHE He OyeT BbIIOJHEHO. [IpyrumMu
CJIOBAaMU, HET CMbICJIA BbI3bIBaTh 10/coll, eci U3BECTHO, YTO B I1€JIOM BbIpaXKeHUe
BO3BpalaeT FALSE. HOZ—)TOMy MOJKHO HaZlesIThCs, YTO JaHHbII 3aIIpoc HUKOIZa He Cre-
HepUpyeT omuOKy AeIeHUs Ha HYJIb.

SQL Server mopsep:kxuBaeT cOKpaileHHble BBIYUCTEHUS, HO U3-32 KOHIIENTIUYT
OJIHOBPEMEHHOTO BBITIOJIHEHUST BhIPAKEHUsI B MHCTPYKIUU WHERE MoryT obpa-
6arbiBaThCst B JIOO60M mopsiake. OOBIYHO MPOrpaMMa UCXOMUT U3 TMOTEHI[MAaJbHON
MPOUBBOAUTENBHOCTH, TO €CTh IIEPBBIM BBITTOJHIETCS BhIpaskeHe, KOTopoe TpedyeT
MEHBIIIEe BCETO0 CUCTEMHBIX pecypcoB. Takum ob6pasom, ecan SQL Server pemur,
4TO CHavaja HyXKHO ob6paboTaTh omepanuio 10/coll > 2, 3a0poc 3aBepUIMTCS
HEyJauHoO.
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ITUX HEMTPUATHOCTEN MOKHO M36eKaTh HECKOJMBKIMU criocobamu. Harpumep, Bbi-
paxkenue CASE Bceria BBIITOTHSET BJIOKEHHbIE MHCTPYKIIMM WHEN T0CJIeZIoBaTeIbHO,
MO9TOMY TIEPETUTIIUTE 3aTIPOC CIAEYIONTIM 0OPA3OM.

SELECT coll, col2
FROM dbo.T1
WHERE
CASE
WHEN coll = 0 THEN 'HeT' -- wiIM 'ma', eciam CTpOoKa IOOJIKHa OHTHb
BO3BpaleHa
WHEN col2/coll > 2 THEN 'ma'
ELSE 'HeT'
END = 'ma';

[lng cTpoku, B KOTOPOit anI/I6yT col1 pagen 0, nepBasg MHCTPYKITUsI WHEN BepHeT
TRUE, a pe3yJibTaTOM BBIIIOJIHEHUS BbIpaskeHUsI CASE 6y11eT cTpoka 'HeT' (3aMeHuTe
'HeT' Ha 'ma', eCJU XOTHUTE TIOJyYUTh CTPOKH, T7ie coll paBeH HYJIO). ToabKO B TOM
cJyJae, KOTZa TiepBasi MHCTPYKINSA B BeIpakeHUW CASE Bo3BpaiaeT He TRUE (ecan
col1 ue pasno (), 3anmyckaeTcst Bropasi. B Heil Ha UCTUHHOCTD TIPOBEPSIETCS TIPEINKAT
col2/coll > 2. Ecau orBer HOJOKUATEJIEH, BbIpakeHre CASE BO3BpallaeTr 'na'.
B ocranpHbIX cirydasix Mbl TOJydyuM CTPOKY 'HeT'. [IpenqukaT B rimaBHOM WHCTPYKITMHA
WHERE sIBJISI€TCSI HCTHHHBIM, JIUIITH KOT/Ia BhIpaskeHre CASE paBHO CTPOKe 'ma . 371ech
MBI HUKOT/Ia HE CTOJIKHEMCS C TTOMBITKON /IeJIEHNS Ha HY b,

HpHBeﬂeHHOGBbHHepﬂHeHHeHOBOHBHOSaHYTaHHO.KOHerTHOBHaHHOMCquaEBH
MOJKETE BOCIIOJIb30BATbCA MAaTEMATUYECCKUM ITPUEMOM, YTOOBI M3HAYANBHO NCKIIOYUTh
JieJieHrne Ha HYJIb.

SELECT coll, col2
FROM dbo.T1
WHERE (coll > 0 AND col2 > 2*coll) OR (coll < 0 AND col2 < 2*coll);

S mobasu aTOT MprUMep, YTOOBI MOYEPKHYTh BAKHOCTH KOHIIETIIU OJTHOBPEMEHHBIX
ornepaiuii 1 o6paTuTh BHUMaHMe Ha T0, uTo SQL Server cobogaeT MOPSIIOK BhIOJIHE-
HUA UHCTPYKIMI WHEN BHYTPU Bblpaskenus CASE.

Pab6oTta ¢ CMUMBOJIbHbIMM AdHHbIMMU

B atom paszese Mb 06cyainmM 06paboTKy CHMBOJIBHON MHMDOPMAIIMN BHYTPH 3aTIPO-
coB. S 0T/IeTbHO OCTAHOBIIIOCH HA TUTIAX JIAHHBIX, OTTEPAINAX CPABHEHUS, OTTepaTopax,
(OYHKIIUSAX U COTIOCTABIEHIH IO TITAGIOHY.

Twvnbl JaHHbIX

SQL Server moaepKUBaeT ABa BUAa CUMBOJIBHBIX JaHHBIX: OOBIUYHBIE W TIPE]I-
crasieHHbie B koauposke Unicode. K niepBbiM oTHOCSTCS TUIIBI CHAR 1 VARCHAR,
KO BTOPBIM — NCHAR 1 NVARCHAR. [Iis1 XpaHeHUsI 0OBIYHOTO CHMBOJIA JOCTATOYHO
oxnoro Gaiita; B Unicode cumMBosIbl MeIOT pasubiii pasmep (06b14HO ABa GaliTa, HO
B CJIy4Yae ¢ CypPOTaTHBIMHU MapaMy MOJKET JOCTUTATh YeThIpeX ). Beibpas st cronbita
OOBIYHBII THTI, BB OyeTe OTPAHUYEHBI IBYMsI SI3BIKaMU, OJINH U3 KOTOPBIX aHTJIUM-
ckuii. [logep:kka SI3bIKOB OIIpeIesIsieTCs MPaBUIaMy CPAaBHEHU ST, KOTOPbBIE AeHCTBYIOT
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B croabIte (06 aTOM MoroBopuM mossxke). Tuibl JaHHBIX Ha 0cHOBE Koauposku Unicode
HOJJIEPKUBAIOT MHOKECTBO SI3BIKOB. [109TOMY, €CJIH BbI COOUPAETECH XPAHUTD CUMBOJIBI
13 Pa3HbIX AI(PABUTOB, UCIIOIB3YHTE TUITBI NCHAR miit NVARCHAR.

JLJ1s1 3amucu CTPOKH, COCTOSIIEH U3 0OBIYHBIX CUMBOJIOB, UCTIOJIB3YIOTCS OTMHAPHbIE
KaBBIUKM: '3TO obmyHas crpoka'. [Ipu ucnonb3oBanun xkoxuposku Unicode He-
06xomMo ykaszarh npedukc N: N'3To cTpoka B dopmaTe Unicode'.

JI1o00i THIT JaHHBIX, B HA3BaHUM KOTOPOrO HeT MpUCTaBKK VAR (CHAR, NCHAR),
nMeeT (PUKCUPOBAHHYIO JITTUHY. DTO 3HAUUT, YTOo SQL Server BbIjiesiIeT MecTo B CTPOKE,
YUYHUTBIBAs 3apaHee OTPEIETEeHHBIN pa3Mep cToO1a, a He PeabHOe KOJUIECTBO CHM-
BoJioB. Harmpumep, eciu tun crosibua CHAR (25), eMy BbIIEASETC 25 CUMBOJIOB, U HE
BaKHO, CTPOKY KaKOUW JUIMHBI OH XpaHuT. Takue TUITbI OOJIbIIE TIOIXOIST JIJisl CUCTEM,
OPUMEHTUPOBAHHBIX HA 3aTMCH IAHHBIX, TOCKOJIBKY CTPOKU TabJIHIIBI HE JIOJKHBI PACIIU-
PATBCSI BMECTE C COJIEP;KUMbIM. B yCsI0BHSX KOT/ZIa OCHOBHOM onepaliieil ssBJsieTcs yre-
HII€, IOSBJISIETCSI TPOOJIEMa HEOTITUMAIBHOTO UCTIOJIb30BAHUS INCKOBOTO TIPOCTPAHCTRA.

TuIbl JAHHBIX € TIPUCTaBKON VAR B HasBaHuu (VARCHAR, NVARCHAR) 06J1aaior
MepEeMEeHHOM JJIMHOM: UM BBIJIEJISIETCS CTOJIBKO MECTA, CKOJIbKO 3aHUMAIOT XpaHUMble
B HUX CTPOKHU (TIIOC IBA JIOTIOJHUTEIBHBIX OaiiTa [JIst pasjiesienust cTosionos). Jlomycrum,
cTostber] TUIa VARCHAR (25) XpaHUT He 6oJtee 25 CUMBOJIOB, HO Ha CAMOM JIeJIe er0 pas-
Mep OTIPEEISETCST 00BEMOM COAEPKUMOTO0. [TOCKOJIBKY 5TU THUITBI IAHHBIX TTOTPEOISIOT
MEHBIIIE JIMCKOBOTO TIPOCTPAHCTBA, OHU 0OECTIEUNBAIOT JIYUIIYIO TPOU3BOAUTENLHOCTD
npu uyreHuu. OFHAKO BO BPeMsT OOHOBJICHUS] CTPOKHU TAOJIUIIBI MOTYT PACHIMPSITHCS.
B uTore 1anHbIe BBIXOAT 32 TIPEIEIbI TEKYTIEH CTPAHUIIBI U, KaK CJIEACTBHE, 3aMe s -
I0TCSI OTlepaIluy 3aIUCH.

NMPUMEYHAHUE

| Wcrnonbsosanue cxatus BausieT Ha TpeboBaHWs K AUCKOBOMY MPOCTpaHCTRY. Mo-
npobHee 06 aTOM YnTaliTe B pasaene «Cxartume AaHHbIX» 3/1IEKTPOHHOMO CrpaBoYHMKa
no agpecy msdn.microsoft.com/ru-ru/library/cc280449.aspx.

Tune! TaHHBIX HepeMeHHOﬁ JUIMHBI IOJAIEPKMBAIOT CHe]_[I/ICbI/IKaTOP MAX. On o1ipe-
JieJIsieT MaKCUMaIbHBIN 00beM COJEPKIMOTO He B CUMBOJIAX, a B Gaiitax (8000 GaiiT mmo
YMOJIYQHUIO ). DTO 3HAUEHUE KacaeTcst He OTAEIbHOTO cToJI011a, a Beeit cTpoku. Bee, uto
BBIXOJIUT 32 PaMKW OIPeIeJIEHHOTO Pa3Mepa, COXPAHSETCS B AOMOJHUTETBHON CTPOKE
B BuIe Oosbimx 06bekToB (large object, wiu LOB).

B pazneiie «V3BiieueHre METaIaHHBIX> st 00BSICHIO, KAK MTOJIyYUTh METAMH(MOPMAIIHIO
006 00bekTax (BKIHOYAst THITBI JAHHBIX CTOJIOIOB), XpaHsiiuxcs B B/,

MapameTpbl CpaBHEHUS

Omnepanust cpaBHEHHUSI CUMBOJIBHBIX JJAHHBIX BKIIIOYACT MOJIEPKKY SI3BIKOB, HOPSIZIOK
COPTHPOBKH, YyBCTBUTETBHOCT K PETUCTPY U THAKPUTHUECKUM 3HAKAM. UTOOBI 1MOTy-
YUTh CIIUCOK IO/IEP/KMBAEMbIX [1ADAMETPOB M MX OIMCaHKe, MOKHO BbIIIOJTHUTD 3aIIPOC
K TabmaHOM dyHkimy fn_helpcollations.

SELECT name, description
FROM sys.fn_helpcollations() ;
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B cnenyroiem criicke paccMatpuBaercs rnapaMmerp Latinl_General CI_AS.

e Latinl_General. IIpumensiercs komosas crpanuia 1252 (ogaepkuBaeT CUMBO-
JIBI QHTIMICKOTO ¥ HEMEIKOrO aI(aBUTOB, PACIIPOCTPAHEHHBIX B OOIBIINHCTBE
3aMaITHOEBPOTIENCKUX CTPaH).

e CoprupoBka. CUMBOJIBI COPTUPYIOTCS U CPABHUBAIOTCA HA OCHOBE aji(haBUTHOTO
nopsaka («A» 1 «a» < «B» 1 «b»).

o AndasutHslii nopsaok. lcmonbsyercs o ymonrganuio. Eciu B HazBanuu mapa-
MeTpa COAEPIKUTCS ATIEMEHT BTN, COPTUPOBKA U CpaBHEHHUE JIAHHBIX GY/1y T BBITOJ-
HSITBCS C YUYETOM JBOUYHOTO IIPECTABIEHUS CUMBOJIOB («A» < «B» < «a» < «b»).

e CI. /lannbie He YYBCTBUTENIBHBI K PETUCTPY («a» = «A»).
o AS. YuuthiBaloTCs [UAKPUTUUYECKUE 3HAKY («a» <> «i»).

B nokampHOIT Bepcun SQL Server mapameTpsl cpaBHEHUST MOKHO OTIPeIeSTUTh HA
ypoBHe ak3eMiuisipa, B/I, crosibia u Beipaskenust. Ha mpakTuke Jiydiiie 3T0 AeJaTh Ha
camoM Hu3KoM yposHe. B Windows Azure SQL Database Bam ocTyIIHBI BCe YPOBHH,
KPOMeE 9K3eMILIISIPa.

[TapaMeTpsl CpaBHEHMSI [JIsI BCETO SK3EMILIAPA BRIOUPAIOTCS HA 9TAlle YCTAHOBKIL.
Onu oTHOCATCA KO BceM cucteMHubIM b/l n mpuMeHsfoTes 10 yMOJTYaHUIO B TI0JIb30Ba-
Teabckux b/,

COBHaBaﬂ]iﬂ,BbINHDKETeHepeOHPEHEHHTbSTH]TapaMeprICHOBHHHBK)HHCprKHHH
COLLATE.

I[TapameTpsl, onpeaesennbie Ha yposHe B/I, kacaiorcs MetanHbopmanuy 06 0GbeKTax
U UCTIOJIB3YIOTCS 110 YMOJIUAHKIO B CTOJAOIAX MOJB30BATENbCKUX Tabauil. Xouy Moj-
YEPKHYTD, UTO 9TH TTApAMETPBI OMUCHIBAIOT MMPaBUJIa CPABHEHNST METATAHHBIX, BKJTIOUAsT
uMeHa 00beKTOB U CToJ10110B. Hampumep, eciiu mapaMeTp 4yBCTBUTENEH K PETUCTDY,
B paMKax OHOU CXeMbI CYIECTBYET BO3MOKHOCTD CO3JaTh [Be TabJIUIIbI ¢ MMEHAMU
Tt utl.

[TapameTp cpaBHEHUS] MOXKHO YKa3aTh BPYUHYIO B ONPEIETIEHIH KAKIOTO CTONIONA,
WICTIOTB3YSI MHCTPYKINIO COLLATE. C ee TOMOIIIBIO TIepeoTIpeIesITIOTCs paHee 3a/[aHHble
napameTpsl. Harpumep, Mbl MOJKEM OTKJIOUNUTD YYBCTBUTEIBbHOCTD K PETHCTPY B CBOEM
3arpoce.

SELECT empid, firstname, lastname
FROM HR.Employees
WHERE lastname = N'@msBuc';

B urore Ml mostyynm 3amuch o Cape [[aBuc, xoTst ee bamuiis Oblia 3amcata
C MaJIeHbKO# OYKBLI.

empid firstname lastname
(cTpok obpaborano: 1)

Ecan BB x0THTE 066CHe‘-II/ITb YYBCTBUTEJIbHOCTDb K PETUCTPY TaM, T/ie OHa HE 110/1-
JIEPKNBACTCA, USMEHUTE ITapaMETPbI CPABHEHNA B CaMOM BbIPAKEHUN.

77



aea 2

SELECT empid, firstname, lastname
FROM HR.Employees
WHERE lastname COLLATE Latinl_General CS_AS = N'mossuc';

I{aBTOTpaSSaHpOCBepHeTIQKHIﬁiHa60p,HOCKOHbeCpaBHeHME(IYQETORIPEFHCTpa
HE 1aCT H1 €/IMHOI0 COBITa/ICHWA.

KABbI4YKU

V B cTtaHgapTHOM pasHoBUAHOCTU A3blka SQL B 0AnHapHbIE KaBbI4KM 3aKA04a0TCS
CMMBOJIbHbIE CTPOKK (' cTpoKa '), a B ABONHbIE — pPa3NYHblE NAEHTUPUKATOPSI,

Hanpumep nmveHa Tabnuu M ctonbuoBs, KOTOpble coaepXaTt Npoben Um HadnHa-
I0TCS C UMpbl (" criermanbHu noenTudmraTop" ). B SQL Server cywectsyet
napameTp QUOTED_IDENTIFIER. OH onpenensert 3Ha4yeHne OBOMHbIX KaBblYek.
MapameTp npumMeHsieTcs kak Ha ypoBHe B/1, BHyTpm komaHabl ALTER DATABASE,
Tak 1 B paMKax OHO CECCUM C UCMONb30BaHNEM KOMaHAbl SET. B akTnBMpoBaH-
HOM COCTOSIHMM 3TOT NapamMeTp obecneymBaeT cOOTBETCTBUE cTaHaapTy. Koroa
OH BbIKJIOYEH, ABOIHbIE KaBbIYKM MOXHO UCMOJIb30BaTh M B CUMBOJIbHbLIX CTPOKAX.
XenatenbHo, 4TOObI Bbl MPUMEHSANN CTaHAAPTHbIA BApUAHT C aKTMBUPOBAHHbLIM
napameTpom. B 6onbwnHcTBe MHTepdericos B/, Takmx kak OLEDB 1 ODBC, oH
BKJTIOYEH MO YMOJYAHMIO.

Ecnu Bbl XOTUTE BBECTV CUMBOJT OANHOYHOM KaBbI4KM BHYTPU CTPOKU, YKaXKUTE ero
nBa pasa noapsa. Hanpumep, ctpoka «abs'ra» 6yneT BoiraaeTbkak 'abs!' 'ro'.

NOACKA3KA

m B SQL Server Bbloensitb UAEHTUHUKATOPbI MOXHO HE TONbKO ABONHBIMU KaBblYKaMU,
HO 1 C MOMOLLbIO KBaAPATHbIX CKOOOK — [ CTIeUManbHEN MOeHTUOUKATOP ] .

OnepaTtopbl U PyHKLUN

B arom pasneine Mbl 06cyauM QyHKIIE, He0OXOAUMbIE [ pabOThl CO CTPOKAMU,
M OTJeJIbHO OCTAaHOBUMCS Ha onepaiuu obbenuuenus. B s3pike T-SQL 00beqnHATh
CTPOKU MOKHO C TIOMOMIBIO oriepaTopa + u pyHKiru CONCAT. /[t ipyrux onepaiuii co
CTPOKaMH IIPEyCMOTPEHBI d)yHK]_II/II/I SUBSTRING, LEFT, RIGHT, LEN, DATALENGTH,
CHARINDEX, PATINDEX, REPLACE, REPLICATE, STUFF, UPPER, LOWER, RTRIM,
LTRIM 1 FORMAT. B cienyionmx no/ipas/iesax st OMuIy caMble Oy JIsIpHbIEe U3 HUX.

Oo0beaunenue cTpok (oneparop + u pyuxuuss CONCAT)

Jlnst o6 beiuHennst cTpok B st3bike T-SQL cytiecTBYeT /iBa MHCTPYMEHTA: OTIEPATOP +
(3Hak «1mocy ) u pyHKIMsT CONCAT (HaunHas ¢ SQL Server 2012). B pesysibrate coemy-
fomero sampoca k tab;mie Employees Mbr osryuum croséerr fullname. B Hem nipucyTeTByoT
3HaueHus aTpuOyToB firstname u lastname, pasieleHHbIe IPOOETOM.

SELECT empid, firstname + N' ' + lastname AS fullname
FROM HR.Employees;

Bot kakoii pe3yJsibTaT BEpHET 3a11poc.

empid fullname

1 Capa [I»BuUC
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O o J o Ui W

(cTpok obpaboTaHo:

Hon OyHK
Ixynou JIso
Naune Ilenen
CBeH Bak

ITon Cyypc
Paccen KuuT
Mapus KaMepoH

304 HOJNrorsAaToBa

9)

B crangapraoil pasHoBuaHOCTH A3bika SQL obbequHenue co sHadenneM NULL
Bo3Bpaiaer NULL. SQL Server cobJofaet 5To IpaBUIIo 10 YMOJTYaHu0. BosbMeM st
npumepa sarnpoc K Tabauie Customers, npe/icTaBieHHbIN B iMcTHHTE 2.7.

Jluctunr 2.7. 3anpoc, 1eMOHCTPUPYIOINA 0ObeIuHEHE CTPOK

SELECT custid,
country + N', '

country,

FROM Sales.Customers;

region,
+ region + N','

city,

+ city AS location

Hexotopsie ctpoku B Tabauie Customers B kauecTBe peroHa cojiepsKaT mycToe 3Ha-
yenue. [yt Hux B cTosib11e location mo ymosrganuto BosBpaiaercst NULL,

0 ~J O Ul W

O

10
11
12
13
14
15
16
17
18
19
20

(cTpok obpaboTaHo:

country
T'epMmaHMst
Mexkcuka
Mekcura
BenmrobOpuTaHus
IBers
I'epmanmsa
dpaHIMs
lcnianus
OpaHIsT
Kanana
BenukobpuTaHms
ApreHTHHa
Mexrcuka
lIBenapms
Bpazunuga
BenukobpuTaHms
I'epMaHys
OpaHIsT
BenmkobpuTaHus
ABCTPUSA

91)

region

NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
BC

NULL
NULL
NULL
NULL
SP

NULL
NULL
NULL
NULL
NULL

Bepnnuxa
Mexmro
MexmkKo
Jlornon
Jlyieo
MaHTreiM
Ctpacbypr
Manmpnn
Mapcenb
TcaBBacceH
JIoHIOH
By»HOC-Alpec
Mexmro
BepH
Cau-llayny
JIOoHOOH
AxeH

HaHuT
JIoHDOH
I'par

location

Kanana,BC, TcaBBacceH

NULL
NULL
NULL
NULL

Bpazunus, SP, Cau-Ilayiny

NULL
NULL
NULL
NULL
NULL

YT0o6bl 3aMEHNUTH 3HaYeHne NULL MyCTOH CTPOKOIL, BOCIOAb3YiTeCh (DYHKI[ME
COALESCE. OHa IpUHUMAET CIUCOK BXO/ISAININX apTYMEHTOB ¥ BO3BPAIIAeT TIePBbIi U3
HUX, KOTOPBIN He paBeH NULL. [Teperuinem 3ampoc u3 suctunra 2.7, 4T06bl BMECTO OT-
MeTOK NULL aBTOMaTHUYECKU BCTABJISAIUCD [IyCThIE CTPOKU.

SELECT custid,

country,

country + COALESCE( N','
FROM Sales.Customers;

region,
+ region, N'')

city,

+ N,

+ city AS location
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B SQL Server 2012 nosiBusiach HoBasi (pyHKITUSA 11011 HazBaHeM CONCAT. OHa 1pu-
HUMAET CITMCOK apTYMEHTOB JUUISI X MOCTEAYIONEro 00beIMHEHNUST; 3aMeHa OTMETOK
NULL IyCTBIMU CTPOKaMU 3/IeCb IIPOMCXOUT aBToMaTHyecku. Hanpumep, Bolpakenue
CONCAT ('a', NULL, 'b') BO3Bpaliaer CTpoOKy 'ab'.

Bor kax ¢ momoribio pyHKImu CONCAT MOXKHO 00beIMHUTD 3JIEMEHTBI MECTOIIOJIO-
JKEHUS KIMEHTa, BCTaBJIsAsA BMECTO 3HaueHit NULL IIyCTbIe CTPOKH.

SELECT custid, country, region, city,

CONCAT (country, N',' + region, N',' + city) AS location
FROM Sales.Customers;
®Oyuknus SUBSTRING
Bosspartaet ompeziesieHHbIN (hparMeHT 3a/JaHHON CTPOKH.
CuHTaKkcuc:
SUBSTRING (cTpoka, Hadalo, IJauHa)

ITa (byHKHI/IH IMIPUHUMACT BXOJANLIYIO CTPOKY U N3BJIEKACT N3 HEE (bpaI‘MeHT 3alaH-
HOM JJIMHbI, Ha4nHasAa C OHpeI[e]IeHHOfI ITO3UITUH. CJIeZ[YIOH.[I/Iﬁ KO/l BO3BpallaeT ' abc':

SELECT SUBSTRING ('abcde', 1, 3);

Eciin 3Hauenme TpeThero apryMeHTa BLIM/IET 32 TIPE/IETbl HCXOIHON CTPOKH, (DYHKITHS
OTPAHUYUT PE3YJIHTAT MOCTEAHUM CUMBOJIOM, He BbIIaBast OMIMOKHU. ITO yH00HO, KOT/Ia
Tpebyercs (hparMeHT HaYMHASE ¢ ONPe/IeIEHHON MO3UITUHU ¥ JI0 KOHIIA — BBI TIPOCTO yKa-
3bIBa€TE MAKCUMAJIbHYTO JITTMHY THTIA TAHHBIX UJIA 3HAUYEHHE, TIPEICTABIISAIONIEe MOJHYTO
JUTMHY BXOJAIIEN CTPOKH.

O@Dyuknuu LEFT u RIGHT

SABnstiorcsa COKpallleHHbIMU BapuanTaMu SUBSTRING. Ounu BO3BpallaloT 3aaHHOe
KOJINYECTBO CUMBOJIOB, HAUMHAasI C JIEBOTO WJIU IIPABOTO Kpast CTPOKU.

CuHTaKCcuc:
LEFT (cTpoka, n), RIGHT(cTpoka, n)

B kauecTBe TIEPBOTO apryMeHTa BbICTYITA€T CTPOKa, C KOTOpOfI 6y11yT TIPOBOANTBHCA
MaHUITY JIATIN. BTOpOﬁ APTYMEHT, 11, YKAa3bIBACT KOJIMYECTBO CMMBOJIOB, KOTOPbIEC HE-
O6XOHHIH)HSBHGqBCHpaBaIUHHCHeB&(:HGHYKHHPﬁiKOHBOSBpalHaGTHOHCTpOKy 'cde'.

SELECT RIGHT ('abcde', 3);

DOy LEN u DATALENGTH

BosBpariaeT KoJM4ecTBO CUMBOJIOB B 3a/IAaHHOI CTPOKE.
Cunrakcuc:

LEN (cTpoxa)

KosinuecTBO CHMBOJIOB B CTPOKE HE BCET/[a COBIAAET ¢ KOJMYECTBOM OAMTOB.
B 00bIY4HBIX CTPOKAX KasKAbIii CUMBOJI paBeH ogHoMYy 0OaiiTy; B kKoauposke Unicode
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CUMBOJIBI 3aHUMAIOT B OCHOBHOM JiBa Gaiita. Takum 00pa3oM, MOJTyYeHHBINA Pe3yIbTaT
MOJKeT OBITH B JIBa pa3a MEHbIIIE, YeM pasMep CTPOKH. [IJist m3aMepeHust cTpok B baiiTax
cymectByeT dbyHkiust DATALENGTH. Hanpumep, ciieyiomuii Koz BepHET 3.

SELECT LEN(N'abcde') ;

A pesyibraToM aToro Beipaxkenus Oyzer 10.

SELECT DATALENGTH (N'abcde') ;

Kpowme Toro, B otsinune or DATALENGTH ¢yHKIug LEN BbIpe3aeT 3aMbIKAION1e
pobeJIbHbIE CUMBOJTBL.

DOynkuus CHARINDEX

BosBpariaeT mo3uiuio nepBoro BXOXJAEHUS 0JTHON CTPOKU B IPYTYIO.
Cunrakcuc:

CHARINDEX (rmogcTpoKa, CTpokKal, Had_I103])

OyHKIMsT BO3BPAIIAET MECTOIOJIOXKEHUE [IEPBOTO apryMeHTa (II0ACTPOKU ) BO BTO-
pom (cTpoke). Bol Takske MoskeTe yKa3aTh TPETHI apryMeHT, 4T0ObI COOOTIUTH MO3UTIHIO,
€ KOTOPOI CIeyeT UCKATh BXOKAEHUS (TI0 YMOJTUYAHUIO TOVCK HAYMHAETCS C IIEPBOTO
cuMmBosia). Ecoin moictpoka He HaiiieHa, hyHKIns Bozpaniaet 0. [IpuBeneHHbIN HIKE
KOJI TO3BOJISIET TIOJYYHUTD MO3UITUIO TIEPBOTO TIpobesia B CTPoKe ' Mimk Ben-T'an', TO
€CTh YHICJIO J.

SELECT CHARINDEX (' ', 'ViumkK Ben-T'an');

DOynkuua PATINDEX

BosBpaliaer mosuimio nepBoro BXokK AeHusI 1adI0Ha B CTPOKY.
Cunrakcuc:

PATINDEX (mabJioH, cTpoka)

B niepBoM apryMeHTe UCIOb3yI0TCS T JKe MabJI0HbL, 4TO U B ipeankare LIKE (0 HeM
niorosopuM B pazzese «IIpequkar LIKE» texymieit rmaser). VI XoTs MbI He AOTLTHA 10
paboTsl ¢ maboHamu B si3bike T-SQL, st mpuBey HeGobImON ipruMep. Tak Mbl HaiizeM
MO3UTINIO TIEPBOTO BXOXKAEHUST B CTPOKY JOGOH T PHI.

SELECT PATINDEX('%$[0-91%', 'abcdl23efgh');

Koz BepHer unciio 5.

DOyukuusa REPLACE
3aMeHseT Bce BXOK/IEHUS OJTHOM CTPOKHU JIPYTOl CTPOKOM.
Cunrakcuc:

REPLACE (cTpoka, IomcTpokal, IIomCcTpokaZz)
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Bce Bxoxnenusa momctpoxrml B CTPOKY 3aMeHSIIOTCs rtoncTpokroii2. Hampumep,
CITEIYIOTIH KOJI TIO/ICTABJISIET BMECTO e(DICOB ABOETOUMSI.

SELECT REPLACE('l-a 2-b', '-', ':');
Pesyabprarom Gyzet ctpoka '1:a 2:b'.

C nomortibio GyHKITNN REPLACE MOKHO TTOJICYUTHIBATD KOJNIECTBO BXOKICHU
CUMBOJIa B CTPOKY. sl 3TOro Kaskjoe BXOXKAeHUE HYKHO 3aMEHUTD TIYCTOH CTPO-
KO, a 3aTeM BbIUECTb JJTUHY pe3yabTaTa U3 AJTUHBI NCXOAHOU cTpoku. [IpuBeneHHbIi
HIKE 3aITPOC TIOMOJKET Y3HATH, CKOJIBKO OYKB «0» COIAEPKUTCS B (haMUIIMH KaxK[OTO
COTPYAHUKA.

SELECT empid, lastname,
LEN(lastname) - LEN(REPLACE(lastname, 'o', '')) AS numoccur
FROM HR.Employees;

Bot kakoii pe3yabTaT MbI TOJTYYNM.

empid lastname numoccur
Bak
JonrorsTora
IsBUC
KamepoHn
Kuur

JIBO

Ilenen

Cyypc

OyHK

N oYk W o WO U
O O O O O O WwWo

(cTpox obpaborano: 9)

DOyuknus REPLICATE

[ToBTOpsieT 3HaueHne CTPOKHU 33/JaHHOE KOJUYECTBO Pas.
CuHrakcuc:
REPLICATE (cTpoka, n)

Kop, nipescraBiennbiii HIKe, IIOBTOPSIET CTPOKY 'abc ' TPU pa3a ¥ BO3BpallaeT
3HadyeHue 'abcabcabc'.

SELECT REPLICATE('abc', 3);

B caenyromem npumepe ¢hyHKIMS REPLICATE UCIIOTB3YEeTCS BMECTE € onepalineit
oOberHeHns CTPoK U GhyHKIMeld RIGHT. Ham sanpoc o6paraercs k Tab/uiie Production.
Suppliers u BBIBOAUT UAEHTUMDUKATOPDI TOCTABITUKOB B ICCATU3HAYHOM IIPEICTABJICHUH,
m06ABIISIA B HAYAIIO HYJIH.

SELECT supplierid,

RIGHT (REPLICATE('0', 9) + CAST(supplierid AS VARCHAR(10)), 10) AS
strsupplierid
FROM Production.Suppliers;
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ITo BhIpakeHUe cosaaeT cTosbell moj HazpanueM strsupplierid, mosropsst sHauenme
0 geBsaTh pas (4TO B MTOTE AaeT CTPOKY '000000000 '), u 0ObeAUuHsIET pe3yabTaT
CO CTPOKOM, TpeACTaBIAIONell nAeHTH(PUKATOP MocTaBuKa. YToObI IPEeBPaTUTH
1EeJIOUUCTIEHHBIN UIEHTU(OUKATOP B CTPOKY, UCTIOJIb3YyeTcs (pyHKIus CAST, KOTOpas
KOHBEPTUPYET THUII JJAHHBIX 33JIaHHOTO 3HaYeHUs1. B KOoHIle BIpaskeHne U3BJIeKaeT jie-
CSTh TIOCTETHNX CHMBOJIOB M BO3BPAIIAET JIECSITU3HAYHOE CTPOKOBOE TIPE/ICTABICHUE
njeHTuduKaTOpa 1ocTaBIIMKa ¢ HYJIIMU B Havase. Hioke npeacrasien ypesanHublid
pe3yJbTaT JaHHOTO 3aIpoca.

supplierid strsupplierid

29 0000000029
28 0000000028
4 0000000004
21 0000000021
2 0000000002
22 0000000022
14 0000000014
11 0000000011
25 0000000025
7 0000000007

(cTpok obpaborano: 29)

B SQL Server 2012 nogsuach HoBas yHKIIM 1101 Ha3BaHueM FORMAT. OHa 11o3-
BOJISIET I0OUTHCS O0OHOTO (hOPMATHPOBAHUS GOJIEE TPOCTHIM ITyTeM. M bl PACCMOTPUM
ee TI03’Ke B 3TOM pas/iesie.

Dyukuua STUFF

Ynansier u3 cTpOKY 3a7laHHBIN (PparMeHT M BCTABJISIET HA €0 MECTO HOBBII.
Cunrakcuc:

STUFF (cTpoka, MO3MLMS, IrHa_odparMeHTa, HOBHN_OparMeHT)

Ita QYHKIUS ONepUPYeT UCXOAHOM cTpoKoil. OHa yasieT Mocje0BaTeTbHOCTD
CUMBOJIOB OTIPE/IEIEHHOM [TNHBI, HAYNHAS C YKA3aHHOW MO3UIINU. 3aTEM Ha TO JK€ MECTO
roMernaer HoBbii (hparment. CIieyIOnIuii KO yIaisieT U3 CTPOKA ' Xy Z ' OWH CHMBOJT
11071 HOMEPOM 2 U 7100aBJIsIeT BMECTO HErO CTPOKY 'abc '.

SELECT STUFF('xyz', 2, 1, ‘'abc');

Pesynbratom Oyzer 3HaueHue ' xabcz ' .

Eciin BbI XOTHTE BCTAaBUTDH CTPOKY, HIYETO HE yNajisisl, B KAUeCTBE TPETHEro apry-
MeHTa yraxuTe 0.

@DOyuxmmn UPPER u LOWER
HepeBOZ[HT 3a/laHHYIO CTPOKY B BerHI/Iﬁ nian HI/I)KHI/Iﬁ PETUCTP COOTBETCTBEHHO.
Cunrakcuc:

UPPER (cTpoka) , LOWER (cTpoka)
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PeSyJIbTaTOM BBIIIOJIHEHUA CJIEAYIONEro Koja 6y/:[eT cTpoka 'MIVK BEH-T'AH'.
SELECT UPPER ( 'Vuimk Ben-T'aH') ;
Sanpoc, HpG[[CTaBJIeHHHf/’I HIJKe, BO3BpAIllaeT 3HaUYeHUe 'MIIMK OeH-TaH'.

SELECT LOWER ( 'lumk Ben-T'au') ;

@DOyuknun RTRIM u LTRIM

B03Bpama10T HNCXOJIHYIO CTPOKY, yAaJIdA N3 HEC HaYaJJbHbIE NJIN 3aBEPIIAIONe
HpO6EHbICOOTBeTCTB€HHO.

CuHTakcuc:
RTRIM (cTpoka), LTRIM(cTpoka)

Eciiit BBl XOTUTE yIQJIUTH U HAYAIbHBIE, U 3aBEPIIAOIINE TTPOOEIBI, HCTIOIb3YUTE
pe3yJIbTaT BBITIOJTHEHUS OTHOM (DYHKITHH B KaUecTBe apryMeHTa Jiuisg 1pyroil. K mpumepy,
cJIelyIolMi Ko/l BepHeT 3HadeHue 'abc'.

SELECT RTRIM(LTRIM(' abc '));

DOyukmusas FORMAT

ITpeoGpa3oBbIBaET 3ajlaHHOE 3HAYECHIE, MCIOJIb3YsI PETMOHANbHDIE MAPAMETPbI
u popmar, mpuHsTHIT Ha mardopme Microsoft NET.

CuHTakcuc:
FORMAT (BBOHI, ¢dopMaT, pPeTruoHaIbHHBE_IlapaMeTpH )

CyrmecTByeT MHOJKECTBO BAPHAHTOB, Kak MPe0OPA30BaTh UCXOMHOE 3HAYEHIIE; [ITsT
HTOTO MOKHO MCTIOJIB30BATh KaK CTAHAAPTHBIE, TAK ¥ COOCTBEHHBIE CTPOKH (POPMATHPO-
BaHus. Bosbiie nngopmalinm Ha 3Ty TeMy Bbl Hal/ieTe B cTaThbe 110 ajipecy go.microsoft.com/
fwlink/?Linkld=211776.

Bosbmem 17151 ipuMepa BeIpakeHue, ¢ IOMOIIbI0 KOTOPOTO MbI TIPE/ICTABJISIIN YUC-
JI0 B BUJIE IECATU3HAYHON CTPOKM C HYJILIMU B HavaJe. (DyHK]_lI/IH FORMAT I1103BOJIA-
€T JIOCTUYb TaKOTO K€ Pe3yJbTaTa — JOCTAaTOYHO yKa3aTb CTPOKY (hopMaTUPOBAHUS
'000000000" (usn ee cTaHmapTHBIN aHasor 'd10'). Ciemyiomuii Ko/l BepHET 3Ha-
yenue '0000001759".

SELECT FORMAT (1759, '000000000'");

Mpepukar LIKE

B aswike T-SQL cymectByet npeaukar oy HazBanueM LIKE. OH IpoBepseT, COOT-
BETCTBYET JIM CTPOKa 3a/anHOMY 1mabsiony. [Toxoxue mabIoHbl HCHOIB3YIOTCS B (PYHK-
1 PATINDEX, KOTOPYIO MBI paccMaTpuBaJi Bollie. /lasiee st pacckaxky, Kakne rpymo-
Bble CUMBOJIBI TTOJiepskrBaioTes B T-SQL 1 Kak MX UCIIOIb30BATb.
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I'pynnoBoii cuMBOI % (TPOLEHT)

3HaK MPOIEHTA TPEACTABJISIET CTPOKY MPOU3BOJIBHOTO (B TOM YHCJIE HYJIEBOTO)
pasmepa. Cieyonuii 3apoc Bo3BpaiiaeT COTPYAHUKOB, Ybk (haMUINU HAYMHAIOTCST
Ha OYKBY «/».

SELECT empid, lastname
FROM HR.Employees
WHERE lastname LIKE N'IO%';

Bot kakoii pe3yabTaT MbI TOJTYYUM.

empid lastname

HonromnsaToBa
I>BUC

Bo MHOTHX caydasgx mpeankaT LIKE MOKHO 3aMeHUTh (yHKIMIMNI SUBSTRING
U LEFT, OZHAKO [IOMHUTE, YTO OH JIy4Ile ONTUMU3UPOBaH (0coOeHHO eciu mabjIoH Ha-
YUHAETCsI C U3BECTHOTO TIPeuKca).

I'pynnosBoii cumMBoJ _ (1M01YepKUBaHUE )

3HaK MO/IYePKUBAHUS MTPEJCTABIISIET OJMHOYHBIN CUMBOJL. [IpuBeIeHHbIN HIKE 3a-
MIPOC BO3BPAIIAET COTPYAHUKOB, B (haMUINHT KOTOPBIX GYKBA «y» CTOUT Ha BTOPOM MECTe.

SELECT empid, lastname
FROM HR.Employees
WHERE lastname LIKE N'_vy%';

PesyanaT IpeACTaBJICH HUKE.

empid lastname
Cyypc
2 Oy HK

I'pynmoBbie CUMBOJIBI [ <CIHCOK_CHMBOJIOB™]

KsazipaTtbie cKOOKU HCTIOJIB3YIOTCS ISt ONPEIEJIEHHsT CITCKA CUMBOJIOB (HAIIPUMeD,
[ABC]), OJIMH 13 KOTOPBIX JOJUKEH COOTBETCTBOBATD mmabiony. Cremyiomniuii 3ampoc
BO3BPAIIAET COTPYAHUKOB, (DAMUIINU KOTOPHIX HAUMHAIOTCSI ¢ OYKB «A», «B» nmm «JI».

SELECT empid, lastname
FROM HR.Employees
WHERE lastname LIKE N'[ABI]%';

Pesysbrar Gymer Takum.

empid lastname
Bak
3 JIs0
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I'pynnoBsie cumMBOJIbI [ <CUMBOJI>-<CHMBOJ> |

B kBazpaTHbIX CKOOKaX MOKHO 3a[aTh AMAIIA30H CUMBOJIOB (HampumMep, [A-E]),
OJIMH U3 KOTOPBIX J0JIZKEH COOTBETCTBOBATH MIabJIOHY. 3arIpoc, IPeACTaBIeHHbIN HITKeE,
BO3BpAIAET COTPYAHUKOB, GaMUIMNA KOTOPHIX HAUMHAIOTCA ¢ OYKB, JEKANMX B JAHa-
ma3oHe oT «A» 10 «K».

SELECT empid, lastname
FROM HR.Employees
WHERE lastname LIKE N'[A-K]%';

Bot kaxoii pe3yJbTaT MbI II0JIyYUM.

empid lastname

5 Bak

9 JonromnsiToBa
1 I>BUC

8 KamepoH

7 Kuur

I'pynnoBsie cumMBOJIBI [*<CNMCOK WM IUANIa30H CUMBOJIOB™ |

CuUMBOJI BCTaBKU (A), paCHO]IO?KeHHbeI Iepe/ CIIMCKOM WJIr JInalla30HOM CUMBOJIOB
BHYTPHU KBaJ[paTHBIX CKOOOK (Hampumep, [“A-E]), UTpaeT pojib JOTHIECKOTO OTPH-
nanus. [labaoHy OyaeT cOOTBETCTBOBATH 060N OJMHOUHBIN CUMBOJI, HE BXOISIIMIL
B CIIMCOK UJIN ANAIIa30H. Hixe mokaszan 3ampoc, KOTOprﬁ BO3BpallacT COTpyAHUKOB,
b (HaMUITHN He HAUUHAIOTCS ¢ OYKB 0T «A» 110 «K».

SELECT empid, lastname

FROM HR.Employees

WHERE lastname LIKE N'["A-K]%';

MpbI TOTyIuM CIIeAyIONU Pe3yabTart.

empid lastname
3 JIb0

4 Tlenen

6 Cyypc

2 DY HK

Cumsou IKPAHHUPOBAHUA

Ecaum BBl XOTHTE HAWTH CUMBOJI, KOTOPBIH MO COBMAJIEHUIO SBJISIETCS TPYTTIOBBIM
(%, _, [ mam 1), MOXXeTe ero aKpaHupoBaTh. [[yig 3TOr0 NCOMb3yiiTe CUMBOJ 9KPaHU-
poBanus. Ero HeoOX0AMMO yKa3aTh Hepe/l HCKOMBIM TPYIIIIOBBIM CUMBOJIOM U MOCJIE
KJIOUEBOTO €JI0Ba ESCAPE, KOTOpPOE cieyeT 3a mabionom. Hanpumep, aToObl y3HATD,
COEPKUT Jiv cTojberr col1 CMMBOJI TOYEePKUBAHKSA, BOCIIOJIb3YEMCs CJIELYIONIUM Bbi-
paxxenuneMm: coll LIKE '%!_%' ESCAPE '!'.

[l TpyTITIOBBIX CUMBOJIOB %, _ ¥ [ ] BMECTO 3KPAaHUPOBAHUS TaKyKe TPUMEHSIOTCS
KBa/ipaTHBIE CKOOKM. TakimM 06pasoM, TIPebIIyIiee BHIPAKEHe MOKHO 3alMCATh KakK
coll LIKE '®[_]%".
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Pa6oTa c paTtoin u BpeMeHeM

Pabota ¢ garoii u BpemereM B SQL. Server — 10BOJIBHO CJIOKHBIN TIpoiiecc. Bac
YT OIpefieJIeHHbIE TPYIHOCTH, CBSI3AHHBIE C pas/ieJIeHHeM JIaThl U BpeMeHH, a TaKKe
€O CTUJIEM OTTMCAHUS CTPOKOBBIX JINTEPAJIOB, KOTOPBIN He KOH(MIUKTYET ¢ A3bIKoM SQL.

HepBbIM J1€JIOM MbI ITOBHAKOMUHMCS C COOTBETCTBYIOINIMMU TUTIAMU JaHHbBIX, KOTOPbIE
HHOAAEPIKUBAIOTCA B SQL Server; 3aTEM S PACCKaKy, KaK JIydlI€ IMOJAXO/JUTb K pa60Te
C HUMH; B KOHIIE€ MbI PpaCCMOTPUM (l)yHKI_[I/II/I7 OTHOCAMNINECA K JITaT€ 1 BDEMCHH.

Tunbl AaHHbIX AaTbl U BPEMEHU

Jlo Boixona SQL Server 2008 s3bik T-SQL no/yiepkuBas BCero /iBa TUIA JaHHbBIX,
CBA3aHHBIX C TaTON U BpeMeHeM, — DATETIME n SMALLDATETIME. OHu aBIAI0T-
¢ MOHOJIUTHBIMU (He MTO3BOJISIS OT/IEJIUTD JIaTy OT BPEMEHU ) U OTJINYAIOTCS JIPYT OT
JIpyTa KOJUYECTBOM 3aHMMAEMOTO MeCTa, UANTa30HOM TO/I/IEPKUBAEMBIX JIaT U TOY-
HocTbIo 3Hauennit. B SQL Server nosiBusnch otziesibuble THIBL, DATE u TIME, a Tak-
’Ke TUTbl DATETIME?2 (C paclIMpeHHbIM JUAa30HOM U YJIy4IlIeHHON TOYHOCTHIO)
1 DATETIMEOFFSET (¢ moA/Iep:KKOI 4acoBbIX TosicoB). Omnrcanue TUMOB IaHHBIX
JIaThl U BpeMeHU [puBe/ieHo B Tabaure 2.1.

Ta6auna 2.1. Turbl gaThl U BpeMeHH

Pexomenayemsiii popmar

Tun naHHpIX O6bem Jlnanazon TouHocTh A
3anuceii u npuMep
DATETIME 8 c 1 suBaps 1753 3,333 M- | ' YYYYMMDD hh:mm:ss.nnn'
10 31 nexaGps 9999 | cexymaBt | 120090212 12:30:15.123"
SMALLDATETIME 4 ¢ 1 auBapsa 1900 1 MunyTa | 'YYYYMMDD hh:mm'
1o 6 wromst 2079 120090212 12:30°
DATE 3 ¢ 1 auBapsa 0001 1 1eHb 'YYYY-MM-DD'
H031H8K36p$[9999 '2009-02-12"
TIME or 3105 — 100 mamo- | 'hh:mm:ss.nnnnnnn'

CEKyH/ '12:30:15.1234567"

DATETIME?2 or 6108 |c1ausaps 0001 100 naHo- | 'YYYY-MM-DD hh:mm:ss.
o 31 gexabpst 9999 CeKyHJ |[nnnnnnn'
'2009-02-12
12:30:15.1234567"
DATETIMEOFFSET | oT 8 10 10 | ¢ 1 auBapsa 0001 100 mano- | 'YYYY-MM-DD hh:mm:ss.
1o 31 gexabps 9999 CeKYH/T nnnnnnn [+ |-]Jhh:mm"'
'2009-02-12
12:30:15.1234567
+02:00"

OGbeM, KOTOPBIT 3aHUMAIOT THITBI JAaHHBIX T IME, DATETIME2 U DATETIMEOFFSET,
3aBUCHT OT BEIOPAHHON TOUHOCTH. TOYHOCTD YKas3bIBacTCs B BUJIE EI0TO urcsa ot 0 10 7
U TIpeJicTaBJisteT ApoOHYT0 YacTh ceKyHabl. Hampumep, TIME (0) O3HAYaET, 4TO BPEMSI
OTCUUTBIBAETCS IO OJIHOH cekyH/e, TIME (3) — 1o olHON MuJIncekyHae, TIME (7) —
o 100 manocekynn. Bo Bcex Tpex THUIAX MO YMOJTYAHUIO UCIIOJIb3YETCS HAMBBICIIIH,
CceIbMOM, YPOBEHb TOUHOCTH.
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CTpoKkoBbie nuTepanbl

[IpencraBisst 1aTy ¥ BpeMst B BUJE CTPOKOBBIX JUTEPATIOB (KOHCTAHT), HEOO-
XOIUMO YYUTBIBATb HECKOJIBbKO MOMeHTOB. SQL Server He co/iep:KUT CPEACTB, 110-
3BOJISIIONIMX OMUCBHIBATD /1aTy U BpeMsl B BUJle CTPOK. Bbl JJOJKHBI cliepBa cO3/aTh
JIUTEpaJl IPYroTo TUIA, a 3aTeM NpeoOpasoBaTh €ro aBTOMATUYECKU WM BPYUYHYIO.
PexomeHnyio ucnosib3oBaTh 7151 3TOTO CUMBOJIbBHBIE CTPOKH, KaK TTOKa3aHO B CJIey-
I01I[eM ITpuMepe.

SELECT orderid, custid, empid, orderdate
FROM Sales.Orders
WHERE orderdate = '20070212"';

SQL Server Bocipuaumaet siutepan ' 20070212 ' Kak CTPOKOBYIO KOHCTAHTY, a HE
Kak o6o3HadeHue AaThl U BpeMeHu. OHAKO B BHIPAKEHUM YYACTBYIOT OTIEPAH/IbI ABYX
Pa3HBIX TUIIOB, TOITOMY OJIMH U3 HUX JIOJIKEH aBTOMATUYECKU TPAHCHOPMHUPOBATHCS
B ipyroii. OGBIYHO TaKOe HestBHOE TPe0OpasoBaHue BHIMOJHSAETCS € YUETOM TIPHOPH-
TETOB TUIIOB JIAHHBIX, OTIPe/IeIeHHbIX Ha YpoBHE SQL Server: orepani aBTOMaTUYeCKU
NPUBOAUTCA K O0Jiee IPUOPUTETHOMY THUITY.

B npuMepe cTpOKOBBIH JinTepast peodpasyercst B THIT JaHHBIX cTosoa (DATETIME),
MTOTOMY YTO CTPOKA MeHee TPUOPHUTETHA, YeM jaTa 1 BpeMs. [IpaBusia HesBHOTO TTpH-
BeJIeHVsI THUTIOB He Beeraa paboTaioT Tak TPOCTO — HATTPUMED, CBOM OCOOEHHOCTH €CTh
y buabTpoB u gpyrux Boipaskenuil. [losHoe onncanue npuopuTeTOB TUIIOB JAHHBIX BbI
HalijieTe B 2JIeKTPOHHOM CIIpaBOYHUKeE B pazfiesie «IIpuoputer tunos gannbix (Transact-

SQL)».

I/ITaK, HEABHOE IIPUBE/ICHNE TUIIOB BBITIOJTHACTCA aBTOMATHYE€CKU. A TEIepb 1pe-
BpaTUM CTPOKY B 3HaueHHUe TUIla DATETIME Bpy4YHY1O.

SELECT orderid, custid, empid, orderdate
FROM Sales.Orders
WHERE orderdate = CAST('20070212' AS DATETIME) ;

HexoTopbie cTpOKOBBIE MPeEACTABICHUS AATHl U BDEMEHU 3aBUCSAT OT SI3bIKOBBIX
Hactpoek SQL Server m MOTYT MHTEPIIpEeTUPOBATHCA MMO-padHoMy. C Kaxkaol ceccu-
eil, cozmannoil agmMmuuucTparopoM b/l, cBsizana cranjaprias Kongurypaius, KoTopast
ollpeiesIsieT UCII0Ib3YEMbIi A3bIK. Y BaC €CTb BO3MOKHOCTD 11ePeOIIpe/le/INTh A3bIKOBbIE
mapaMeTpBsl CeCCUH € TIOMOIILI0 KOMaHAbl SET LANGUAGE. OfHaKo yYTHUTE, YTO KOJ
HEKOTOPBIX 3aMPOCOB MOJKET OBITH PACCUYMTAH TOJBKO HA OTPeIeTeHHbIH SI3bIK, TPH-
MeHSEMBII1 110 YMOJIYaHUIO.

[TomuMmo camMoro sI3bIKa /11 CeCCUM aBTOMATUYECKN yCTaHaBJINBAETCsI HECKOJIBKO CO-
My TCTBYIONIMX TTapameTpoB. OnH U3 HUX Ha3biBaeTcd DATEFORMAT. OH onpeziesisieT To,
kak SQL Server uHTEPIPETUPYET CTPOKOBBIE IUTEPATIBI, KOTOPbIE TIPEOOPA3OBBIBAIOTCSI
B 3HavyeHus aThl U BpeMenu. [lapamerp DATEFORMAT 3aj1aeTcsi B BU/Ie TPeX CUMBOJIOB:
d, m u y. Hanpumep, B g3bike us_english ucnosb3yercs gopmat mdy, a B sA3bIKe
Russian — dmy. ITapameTp DATEFORMAT MOXKHO [I€PeOIpeesIUTh /I TeKylleil cec-
CHH, UCTIOJIB3YsI KOMaHy SET DATEFORMAT, HO, KakK ObLIO CKa3aHO BBIIIIE, H3MEHSITh
A3bIKOBbIe HACTPOUKU B 1[€JIOM HE PEKOMEHYeTCH.

PaccmotpuM cTpokoBbiii uTepast '02/12 /2007 . Ecau Bbl monbITaeTech IpuBe-
CTH ero K TuIiaM DATETIME, DATE, DATETIME2 uiu DATETIMEOFFSET, SQL Server
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ucroskyer aaty 6o kak 12 despans 2007 r., mubo kak 2 gexadbps 2007 r. OCHOBHBIM
(hakTOPOM ABJAAIOTCH HACTPOITKK LANGUAGE / DATEFORMAT. YUT0ObBI YBUIETH PASHUILY
B TPAKTOBKE OJTHOTO U TOTO JK€ JIMTEPAJIa, 3AIyCTUTE CIEAYIOMNN KO,

SET LANGUAGE Russian;
SELECT CAST('02/12/2007' AS DATETIME) ;

SET LANGUAGE us_english;
SELECT CAST('02/12/2007"' AS DATETIME) ;

WToroBsIii pe3yabTaT 3aBUCUT OT TEKYIIeH SI3bIKOBOI CPEIBI.

TlapaMeTph si3bKa M3MEeHeHH Ha "pYyCCKU".

2007-12-02 00:00:00.000

Changed language setting to us_english.

2007-02-12 00:00:00.000

HapaMeprI LANGUAGE/DATEFORMAT BJIUAIOT TOJbKO HAa UHTEPIIPETALINIO BBO/M-
MBIX 3HaueHUit. OHU He OTHOCSTCS K (hOpPMATY IIPEICTABIECHUS AAaThl U BpEMEHH, KOTOPBII
ompezesiercs B uaTepdeiice b/l ¢ moMOIIbIO KIMEHTCKUX WHCTPYMEHTOB (TaKUX Kak
ODBC). Hanipumep, OLEDB 1 ODBC BbiBosisiT 3HaueHus Tiia DATETIME B (hopmate
'YYYY-MM-DD hh:mm:ss.nnn'.

Kon, kKoTOpBIil BB HAMTUIIIETE, MOTYT UCIIOTB30BATH JIFOIM 3 PA3HBIX CTPAH C PA3HO-
06pa3HBIMI A3BLIKOBBIME HACTPOMKAMM, TOITOMY BasKHO TOHUMATh, 9TO (hOPMAT CTPOKO-
BBIX JINTEPAJIOB 3aBUCHUT OT SI3bIKA. S1 PEKOMEHTYIO TIPEICTABIIATH IUTEPAJIBI B HEHTPATTh-
HOM BW/I€, TOT/Ia OHU GY/IYT TOJKOBATHCS OAMHAKOBO U HA HUX HE TIOBJIHUSIOT PA3IITIYST
B PErHOHaJIbHBIX cTaHAapTax. B Tabiuie 2.2 nepedrcieHbl HeliTpasbHble (GOpMaThl
JINTEPATIOB /ST K&KIOTO TUTIA AAThI M BDEMEHH.

OG6paruTe BHUMaHUE HA HECKOJIKO MOMeHTOB. Eciiit B coctaBHOM THIlE (KOTOPDINA
XPaHUT JIaTy 1 BpeMs) He yKa3aTh 3HaueHue Bpemern, SQL Server aBToMaTH4eCKH M0O-
CTAaBUT «IIOJIHOYb». EC/IM OIyCTUTH YacOBOU MOSIC, Gy/IET TIPEIIONATAThCS, YTO OH PaBEH
00:00. @opmaTsl ' YYYY-MM-DD' 1 'YYYY-MM-DD hh:mm. . . ' SIBJSIOTCS HEUTPATb-
HbIMU 111 TUIIOB DATETIME 1 SMALLDATETIME, HO 3aBUCAT OT SI3bIKa, €CJIN JINTEPAJI
peoOPa3oBbIBAETCS B THITBI DATE, DATETIME? win DATETIMEOFFSET.

B CJIeAyIOIIEM KO/I€ SAI3bIKOBbIE HaCTpOfIKH HE€ BJIMAIOT Ha MHTEPIIPETAIINIO JINTEPAJIa
BUJa 'YYYYMMDD', KOrja oH IpUBOAUTCA K TUILY DATETIME.

SET LANGUAGE Russian;
SELECT CAST('20070212' AS DATETIME) ;

SET LANGUAGE us_english;
SELECT CAST('20070212' AS DATETIME) ;

Cyzist 110 pe3yJIbTaty, IpeICcTaBIeHHOMY HIKe, TUTEPAT B TIOOOM CIydae TIpeBpa-
maercs B faty «12 despamsa 2007».
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TlapaMeTpH s3BKa M3MEHEeHH Ha

2007-02-12 00:00:00.000

Changed language setting to us_english.

2007-02-12 00:00:00.000

"pyccrumn" .

Ta6mauna 2.2. Helitpanbibie (hopMaThl IPEACTABICHUS TAThI K BPEMEHH

Tun jaHHbBIX Tounocts Pexomenayemsiii popmar 3anucu
U IpuMep
DATETIME 'YYYYMMDD hh:mm:ss.nnn' 120090212 12:30:15.123"
'YYYY-MM-DDThh:mm:ss. '2009-02-12T712:30:15.123"
nnn'
'YYYYMMDD' 120090212 "
SMALLDATETIME 'YYYYMMDD hh:mm' '20090212 12:30"
'YYYY-MM-DDThh :mm' '2009-02-12T712:30"
'YYYYMMDD' 120090212
DATE 'YYYYMMDD' 120090212
'YYYY-MM-DD' '2009-02-12"
DATETIME2 'YYYYMMDD hh:mm:ss. '20090212
nnnnnnn' 12:30:15.1234567"
'YYYY-MM-DD hh:mm:ss. '2009-02-12
nnnnnnn' 12:30:15.1234567"
'YYYY-MM-DDThh:mm:ss. '2009-02-
nnnnnnn' 12T12:30:15.1234567"
'YYYYMMDD' 120090212
'YYYY-MM-DD' '2009-02-12"
DATETIMEOFFSET 'YYYYMMDD hh:mm:ss. '20090212
nnnnnnn [+ | -]hh:mm' 12:30:15.1234567 +02:00"
'YYYY-MM-DD hh:mm:ss. '2009-02-12
nnnnnnn [+ | -]hh:mm"' 12:30:15.1234567 +02:00"
'YYYYMMDD' 120090212
'YYYY-MM-DD' '2009-02-12"
DATETIMEOFFSET | 'hh:mm:ss.nnnnnnn' '12:30:15.1234567"

Ecom BBI XOTUTE C1e10BaTh (hOpMATY, IPUHATOMY B OIIPEIEJIEHHOM SI3bIKE, CYIIECTBYET
JBa BapranTa. [lepBbIii — KOHBEPTUPOBATH CTPOKOBBIE JTUTEPAJIBI B HYKHBIE TUITBI JAHHBIX
¢ moMoIIbIo (hyHKIM CONVERT. [Ip 9TOM B KauecTBe ee TPETHETO apTyMeHTa YKa3bIBAeTCsT
YHCJI0, TPeCTABJIsTIoNIee BEIGpaHHbI cTiIb. B ajiekTporHOM cripaBoutuke 1m0 SQL Server
B pasaeie «Oynkim CAST u CONVERT (Transact-SQL)» npuBe/ieHa rabimiia co BceMu
3HAUEHUSIMU U OITHCaHueM (hOPMATOB, KOTOPBIE OHU TIPEACTABIISIOT. Harpumep, 4To0bI
yKazath uTepan ' 02/12/2007 ' B popmare mm/dd/yyyy, ucnonb3yiite uncio 101

SELECT CONVERT (DATETIME,

'02/12/2007",

101);
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Jlurepan 6yzer unrepnpernposan kak 12 despasnst 2007 r. HE3aBUCUMO OT IEHCTBY-
IOINX SI3BIKOBBIX HACTPOEK.

Eciu neo6xonumMo ucnonb3osaTh hopmat dd/mm/yyyy, ykaxkure criib 103.

SELECT CONVERT (DATETIME, '02/12/2007', 103);

Ha aror pa3 mbr nosryunm 2 gexabpst 2007 r.

E1te oguH BapuaHT — MCHOJb30BaTh (DYHKINIO PARSE, KOTOPas BIIEPBbIE OSBUIACH
B SQL Server 2012. Ona uHTEpPIPETUPYET 3HAUYCHUE C YUETOM 3a[aHHOTO THUTIA 1 Pe-
IMOHAJIBHBIX 0cobeHHOCTel. Hanpumep, HIsKe TIPECTaBIeH 3alIPOC, 9KBUBAJIECHTHBII
BBITTOTHEHNTO (yHKIMKN CONVERT co ctusiem 101 (us_english).

SELECT PARSE('02/12/2007' AS DATETIME USING 'en-US');

Crenyonmm KoJ0M MOXKHO 3aMeHUTbh (GyHKIUIO CONVERT co ctuiem 103
(British).

SELECT PARSE('02/12/2007' AS DATETIME USING 'en-GB');

PaspgenbHaga paGoTa c Aatoi n BpeMeHeM

Tombro B SQL Server 2008 mosiBU/IMCH TUTIBI JAHHBIX DATE 1 TIME, KOTOPBIE Pa3-
Jeuu paboTy ¢ AaToil M BpeMeHeM. B mpeablaymx Bepcusix OB TOCTYITHBI JUIIb
Tiibl DATETIME u SMALLDATETIME, cofep:kaiiue oba komonenTa. Panbiie paboTy
C /IaTO¥l ¥ BpeMEHEM OCYIIECTBIIAIN Ha OCHOBE 11eJI0YMCIIEHHOTO NJIH CTPOKOBOTO THIIA,
HO MBI HE 6yﬂeM paccMaTpuUBaTh 9TOT BapHUaAHT. Ecan BB XOTUTE UCIIOJIB30BATh TUIIBI
DATETIME u SMALLDATETIME U IIPH 9TOM BaM HY’KHA TOJIBKO JIaTa, YKAKUTE Be3Je
MOJTHOYB (BCE HYJIU B TOU YacTH, KOTOpast peicTaBsier Bpemst). Itobbl paborarh wc-
KJTIOUNTEIBHO CO BpEMEHeM, NCTIOIb3yHiTe HauanbHyo faTy — 1 suBaps 1900 r.

Hanpumep, croaber orderdate B tab.uie Sales.Orders umeer T DATETIME, HO HAC
HMHTEPECYIOT TOJBKO JAThI, IO9TOMY BCe 3HAUEHUsI «ObLIN 3aITUCAHBl» B IOJHOYb. Eciin
HEOOXOIMMO 0TOOpATh 3aKasbl ¢ OIIPeIeIeHHON AaToii, BB MOKeTe 000iiTHCh Oe3 (huib-
Tpanuu 1o Auanasony. /g aToli 3aiaun MooiieT onepaTop paBeHCTBa.

SELECT orderid, custid, empid, orderdate
FROM Sales.Orders
WHERE orderdate = '20070212';

[TpeoGpasoBbiBas CTPOKOBBIN JiuTepal B TUll DATETIME, SQL Server cunraer, 4to
II0JTHOYb O3HAYaeT OTCYTCTBYyIoIee BpeMs. Tak Kak Bce 3HaueHus B cToalue orderdate
YKa3bIBAIOT Ha TIOJTHOYB, 3AMTPOC BEPHET BCE 3aKa3bl € 3aIaHHON 1aTOH. UTOOBI paspermTh
XpaHeHWe TOJbKO TeX JIaT, y KOTOPBIX BPEMEHHAsI 4acTh PaBHA MTOJTHOYH, BOCIIOJIb3YHTECH
orpannyeHuemM CHECK.

Ecnu Bpemst mpuHMMaeT pyroe 3HaUY€HWE, BbI MOKETE BBITIOJHUTH (PUIbTPAIIATO
110 INATIa30HY.

SELECT orderid, custid, empid, orderdate
FROM Sales.Orders
WHERE orderdate >= '20070212"

AND orderdate < '20070213"';
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Jlo Beixoma SQL Server 2008 st paboThl TOJIBKO CO BpeMeHeM Oblia BO3MOJK-
HOCTb COXpaHsTh Bce 3HavueHus ¢ natoit 1 susaps 1900 r. Eciu ¢cTpoKOBbIi JinTepast
COZIEPKUT JIMIIb 3HAUYEHHE BPEMEHH, IIPU [IPeodpasoBaHuU e€ro B THIIbl DATETIME
n SMALLDATETIME aTa JlaTa MCIIOJIb3yeTCsI KaK HadajgbHas. Hampumep, 3amycture
KO/, TIPE/ICTAaBJICHHBIN HUKE.

SELECT CAST('12:30:15.123"' AS DATETIME) ;

Bel mosyunre caemytoniuii pe3yabTart.

1900-01-01 12:30:15.123

[IpencrasbTe, YTO ¥y Bac ecTh TabJwIA CO CTOIONOM tm Trma DATETTME U BbI XOTH-
Te XPaHUTDb BCe 3HAYEHUS C HAYaIbHOU faTol. Kak yloMHUHAIOCh BBIIIE, 3TOT0 MOKHO
JOOUTHCST ¢ TOMOIIIBIO orpanndeHrst CHECK. UToGb BEPHYTD BCE 3AIHMCH, 11T KOTOPBIX
Bpemst paBHo 12:30:15.123, ucnospayiite buabTp WHERE tm = '12:30:15.123".
ITpeoGpasoBbiBast CTPOKOBHIIL iuTepa B Tl DATETIME, SQL Server npyMeHHT Ha-
YaJIbHYIO ZIATY, TTOCKOJIBKY JPYTOr0 3HAUEHUS BBl HE YKA3aJIH.

Ecm Bam He00XOAMMO Pa3IenTh JaTy 1 BPEMsI, HO BXOIIIE 3HAUYCHMSI COIepKaT
06a KOMITOHEHTa, «OOHYJ/IUTe» HEHY/KHYIO 4acThb. Eciiu TpeGyeTcst TUIib aTa, HCIOTb3yii-
Te TI0JIHOYb B KAUeCTBE BPEMEHU; €CJIN TOJIBKO BpeMst, yctanoBute gaty 1 ssuBapst 1900 r.
B paznene «DyHKInUM AaThl ¥ BpEMEHU» TEKYIIEH TJIaBbI sT TTOKAXKY BaM, KaK 3TO CIeJaTh.

dunbrpauns gaT no guanasoHy

Korza Heo6xoauMo 0TuabTPOBATh OIPEAEIeHHbIN JUaliasoH Aat (Hapumep, Me-
CSIT] WJIW TOJT), JIOTMYHO UCIOIb30BaTh QyHKIIMU YEAR 1 MONTH. Cieytomnuii 3ampoc
BO3BpalaeT Bce 3aKa3bl, pazmerniennbie B 2007 .

SELECT orderid, custid, empid, orderdate
FROM Sales.Orders
WHERE YEAR (orderdate) = 2007;

OHAKO BBI IOJKHBI TIOHUMATh, 4TO Yalile BCero, paboTast ¢ (GHIbTPyeMBIMU CTOIOTA-
M1, SQL Server He obecrieunsaeT a¢hGHeKTUBHOIO UCIOIb30BaHKs NHAEKCOB. bes obiero
TpeICTaBIeHNsT 00 MHIEKCAX 1 TPOM3BOIUTETLHOCTH (CBEIEHNUS O KOTOPBIX BHIXOIST 32
paMKH Halllell KHUTH ) 9TOT (DakT He CTOJIb OYeBUIeH, I09TOMY II0Ka PYKOBOACTBYHTECH
CJICTYIOTIIMM MIPUHITMIIOM: 4TOOBI [OJIYYaTh BHITOY OT IPUMEHEHsT HHIIEKCOB, n3beraiite
paboThI ¢ PUIBTPYEMBIMHU CTONGIAMY B CBOMX MpeinKaTax. BoT Kak MOJKHO Mepernucarh
TIPeIBIIY NI 3a1Tpoc.

SELECT orderid, custid, empid, orderdate
FROM Sales.Orders
WHERE orderdate >= '20070101' AND orderdate < '20080101';

AnanornaubiM 06pasoM MOKHO OTOMPATh 3aKa3bI 32 OIPEAEICHHbIA MeCAL], He IIPU-
Gerast Kk pyHKIMKU MONTH. BosbMeM It TpUMepa CJIeAYIONIHIA 3a1poc.

SELECT orderid, custid, empid, orderdate
FROM Sales.Orders
WHERE YEAR (orderdate) = 2007 AND MONTH (orderdate) = 2;
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B HeM MOKHO TIPUMEHUTD (PUIBTPAINIO 110 TUATTA30HY.

SELECT orderid, custid, empid, orderdate
FROM Sales.Orders
WHERE orderdate >= '20070201' AND orderdate < '20070301"';

DyHKUMKM faTbl U BpEMEHU

Ceituac st onmiiry (hyHKIUH, [IPeAHAZHAYEHHBIE [JisT PAGOTHI C ATOI 1 BPEMEHEM:
GETDATE, CURRENT_TIMESTAMP, GETUTCDATE, SYSDATETIME, SYSUTCDATETIME,
SYSDATETIMEOFFSET, CAST, CONVERT, SWITCHOFFSET, TODATETIMEOFFSET,
DATEADD, DATEDIFF, DATEPART, YEAR, MONTH, DAY, DATENAME, EOMONTH 1 pa3Hbie
BapuaHTbhl FROMPARTS.

Oyuknun SYSDATETIME, SYSUTCDATETIME, SYSDATETIMEOFFSET,
SWITCHOFFSET u TODATETIMEOFFSET nosiuiiuch B SQL Server 2008. B sToii Bep-
CUU TaKsKe [0pabOTaHbl paHee CyIIeCTBOBABIIIE (DYHKITII, KOTOPBIE TEMEPh TOIEP-
JKUBAXOT HOBBIC TUIIBI 1 3JICMEHTDI. CDyHK]_II/IH EOMONTH n pa3aMYHbIE PAaSHOBUIHOCTN
FROMPARTS 6pit ipezicTaBiensl B SQL Server 2012.

Tekyuiue nata u BpeMs

Cuenyiomue GyHKIUY He IPUHUMAIOT [IAPAMETPOB U BO3BPAIIAIOT TEKYIIHE JATY
U BpeMsI B CHCTeMe, B KOTopoii pabotaer SQL Server: GETDATE, CURRENT_TIMESTAMP,
GETUTCDATE, SYSDATETIME, SYSUTCDATETIME u SYSDATETIMEOFFSET. OHu
ornucanbl B Tabsuite 2.3.

Ta6auna 2.3. OyHKIMU, KOTOPbIE BO3BPALIAIOT TEKYIIUE JaTy 1 BPeMs

Dynkys BosBpamaemsrii Tun Onucanue
GETDATE DATETIME Texymrie 1ata u BpeMst
CURRENT_TIMESTAMP |DATETIME Amnasior GETDATE, coBMecTuMbiii ¢ ANSI SQL
GETUTCDATE DATETIME Texymre nara u Bpems B opmare UTC
SYSDATETIME DATETIME?2 TCKyHH/IC JlaTa 1 BpeMsi
SYSUTCDATETIME DATETIME2 Texymrue nara u Bpemsi B hopmare UTC
SYSDATETIMEOFFSET |DATETIMEOFFSET | Tekyiue nata u BpeMsi C y9€TOM 4aCOBOTO I0sICa

Bce ¢dynkmum, gaxe te, KOTOpble He MPUHUMAIOT aPTYMEHTOB, 3aIMUCHIBAIOTCS CO
cKoOkaMu (MCKJIr0YeHre cocTaBisgeT GyHKIus CURRENT_TIMESTAMP, BXOASIIAs
B ctauzapt ANSI). Oyukiun CURRENT_TIMESTAMP u GETDATE Q0T OJAMHAKOBBIN
Pe3yJIbTaT, TP 3TOM TIepBast SIBJISIETCST CTaHIAPTHOM, TT09TOMY JKeJIaTeTbHO UCIIOIb30-
BaTh UMEHHO €e.

Curepyomuii Koz JIeMOHCTPUPYET UCIIOIb30BaHue PyHKIUI, KOTOpble BO3BPAIAlOT
TeKyIIHe JaTy 1 BpeMsl.

SELECT
GETDATE () AS [GETDATE],
CURRENT_TIMESTAMP AS [CURRENT_TIMESTAMP],
GETUTCDATE () AS [GETUTCDATE],
SYSDATETIME () AS [SYSDATETIME],
SYSUTCDATETIME () AS [SYSUTCDATETIME],

SYSDATETIMEOFFSET () AS [SYSDATETIMEOFFSET] ;
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Ity GYHKLKUK BBHIAAIOT KOMOMHUPOBAHHOE 3HAUYeHUe AaThl 1 BpeMenn. OqHaKo
BBI JIETKO CMOJKeTe 1mpeoOdpa3oBaTh TUIbI CURRENT_TIMESTAMP win SYSDATETIME
B 3HaueHud DATE uau TIME.

SELECT
CAST (SYSDATETIME () AS DATE) AS [current_date],
CAST (SYSDATETIME () AS TIME) AS [current_time];

DOy CAST, CONVERT, PARSE
u ux anajoru ¢ npedpukcom TRY

CDyHKL[I/H/I CAST, CONVERT n PARSE UCIIOJIb3YIOTCH, 4TOODBI IIPpUBECTU 3HAYCHUI
K onpeesieHHbIM THaM. Eciin ipeoOpasoBaHue MPOILIO YCIEITHO, BO3BPAIIAeTCst
Pe3yJIbTaT; B IPOTHBHOM CJIyYae 3allpoC 3aBepIlaeTcsl OMMUOKON. Y KasKaoil 13 aTHX
(ysKIMIT CyTIECTBYIOT aHAIOTH € TTpeprukcoM TRY_: TRY_CAST, TRY_CONVERT 1 TRY_
PARSE. OHU cofiepkaT Te JKe apryMEeHTBI W BBITIOJHIIOT UAEHTUYHbIE JIeCTBUS, HO
B CJIyyae HeyJIa4HOro IpeoOpasoBaHus 3aIlpoC Bo3BpallaeT 3HaueHne NULL.

Dyukiuun TRY_CAST, TRY_CONVERT, PARSE u TRY_PARSE nosiBuJIuch B SQL
Server 2012.

Cunrakcuc:

CAST (3Hauenue AS TuI)

TRY_CAST (3HadyeHue AS THUII)

CONVERT (Twur, 3HadYeHue [, HOMEep_CTuis])
TRY_CONVERT (Twur, 3Ha4dYeHue [, HOMEp_CTWUJIS] )
PARSE (3Hadyenume AS Tun [USING permoH])

TRY_PARSE (3Havenme AS Ttun [USING permowH])

Tpu ocHOBHBIE DYHKITIH TPUBOAAT UCXOHOE 3HAUEHUEe K 3aJaHHOMY muny. B Hexo-
TOPBIX cy4dasix yHKIms CONVERT COIEPKUT TPETUE APIYMEHT, B KOTOPOM YKa3bIBAETCST
cmuw ipeobpaszoBanust. [IPUBOJIST CTPOKY K OTHOMY M3 TUIIOB JIAThI U BpeMeH U (1IN Ha-
060por), BbI MOKeTe BoIOpatTh ee hopmat. Hampumep, cruib 101 obosHauaer opmar
'"MM/DD/YYYY ', aHomep 103 BbIT/sUT Kak ' DD/MM/YYYY '. [loHBII TepeyeHb CTu-
Jiell 1 UX ollicaHue BbI Hali/ieTe B 9JIeKTPOHHOM ciipaBounmKe 1o SQL Server B pasnene
«Dynknun CAST u CONVERT (Transact-SQL)». Takum ke 06pasoM B (GyHKIIMK
PARSE MOKHO YKa3aTh PETHOHATbHBIE HACTPOIKH, HAlpuMep 'en-US ' I aMepuKaH-
CKOTO BaPUAHTA AHTJIUICKOTO I3bIKa WK ' ru-RU ' JIJIsT PYCCKOTO.

Kak ynomunamioch panee, otaenbHbie (hpOpMAThl CTPOKOBBIX JTUTEPATIOB, KOTOPHIE
IIPUBOJATCS K TUIIAM JIaThl M BPEMEHU, 3aBUCAT OT S3bIKa. 1 PeKOMEH/y10 HCII0JIb30BATh
6o HeiiTpaabHble popMaThl, 1160 QyHKIME CONVERT/PARSE (BO BTOPOM Clydae
HeOOXOIMMO BPYUYHYTO YKa3aTh HOMEp CTHJISI Wi PeTHOH ). Birarogapst atomy Barir Koj
Beerza Gy/IeT MHTEPIPETUPOBAH OJIMHAKOBO, HE3ABUCUMO OT SA3bIKA, YCTAHOBJIEHHOTO
[ TEKyIIel ceccuu.

3ameTbTe, B oT/Inure oT CONVERT 1 PARSE yHKIMs CAST SIBJISETCS YACTBIO CIIEIH-
uxarmm ANSI SQL, moaTomy, ecsiv Bam He HY>KHO BPYYHYIO 33/1aBaTh HOMEP CTUJIS WU
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PErHoHAIbHbIE HACTPOUKH, JIyUIIie UCTIOJIb30BATh UMEHHO €€; TaK KOJ[ Oy/IeT MaKCUMATTbHO
TpUOIMKEH K CTAHAAPTY.

Hwuke mpencraBieHo HeCKOJBKO MPUMEPOB MCIOJIb30BaHUS GYHKIUH CAST,
CONVERT 1 PARSE B coYeTaHUU C TUIIaMU JIaThl 1 BpEMEHM. CJIe[[yIOH_[I/Iﬁ KO/ IpeBpa-
IaeT CTPOKOBEIN JuTepan '20090212' B 3HaueHWe Tuma DATE.

SELECT CAST('20090212' AS DATE) ;

Jlasbiiie wjetT 3ampoc, KOTOPbIi TPeo6Pa3OBBIBAECT TEKYIIEE CUCTEMHOE 3HAYEHUE
JIAThl U BpEMEHU B TUIT DATE, OCTaBJIsISI TOJIBKO JATy.

SELECT CAST (SYSDATETIME () AS DATE) ;

Cureyroninii 3a1poc IeJ1aet TO JKe CaMoe, TOJIbKO OCTABJISIET He JIaTy, a BpeMsi. To-
roBoe 3Hauenue Oy/et umerh TUIl TIME.

SELECT CAST (SYSDATETIME () AS TIME);

Kax st y’ke peKoMeHIOBaJ, eCJii BaM He0OXOANMO paboTaTh PasIeqbHoO ¢ AaToi
1 BpeMeHeM, UCTIOJIb3Y4 TIPY 3TOM TUIIbI DATET IME uiu SMALLEDATETIME (Harpumep,
TSI COBMECTHMOCTH C BEPCUSIMH, KOTOPBIe Bhixoauau 10 SQL Server 2008), «o6HynuTes>
HEHY>KHYIO 4acTb.

Ko, nipejicraBienmblii HUXKe, IIPeBpAIlaeT TEKYIIHe aTy U BPeMs B 3HAUE€HUEe TUTIA
CHAR (8), ucrosb3yst ctuarb 112 (' YYYYMMDD ).

SELECT CONVERT (CHAR(8), CURRENT_TIMESTAMP, 112);

Ecnu ceronns 12 espasist 2009 r., ko Bepret ' 20090212 ' . DTOT CTUJIb HE 3aBUCUT
OT SI3bIKA, [T09TOMY I0cJIe 00paTHOrO MpeobpasoBaHus B TUII DATET IME BbI IIOJIyYUTE
Ty JKe JJaTy CO BpeMEHEM, YCTAHOBJICHHBIM B ITOJTHOYbD.

SELECT CAST (CONVERT (CHAR (8), CURRENT_TIMESTAMP, 112) AS DATETIME) ;

AHaIOTHYHO, 4TOOBI «OOHYJIUTh» YaCTh 3HAYECHUSI, KOTOPAsT KACACTCST [IaThI, TPUBE-
nuTe 3HaYeHWe K TUIY CHAR (12), ucrnosb3yst ctuiib 114 ("hh:mm: ss.nnn').

SELECT CONVERT (CHAR(12), CURRENT_TIMESTAMP, 114);

Boinosinus ob6paTHOE 1ipeobpasoBaHue, Bbl HOJYYUTe 3HAYeHHe THIa DATETIME
C TEKyIIUM BpeMeHeM W Ha4aJTbHOW JaTOM.

SELECT CAST (CONVERT (CHAR (12), CURRENT_TIMESTAMP, 114) AS DATETIME) ;

UYro kacaercst GyHKIMN PARSE, HUKE TIPEICTABIECHO HECKOJIBKO IIPUMEPOB, KOTOPBIE
s1 y3Ke TIOKa3bIBaJl B ATOH IJIaBe.

SELECT PARSE('02/12/2007' AS DATETIME USING 'en-US');

SELECT PARSE('02/12/2007' AS DATETIME USING 'ru-RU');

B mepBOM HCIIO/IB3YIOTCST aMEpUKAaHCKHE PETHOHAIbHBIE HACTPOIKM, BO BTOPOM —
pyCCKHe.
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DOyuxnus SWITCHOFFSET

Koppekrupyer ncxoanoe 3nadenne Tumna DATETIMEOFFSET B COOTBETCTBUH C Ya-
COBBIM I1OSICOM.

CunHrakcuc:

SWITCHOFFSET (3Hadenue_datetimeoffset, ywacosoi_rosac)

[IpuBeneHHbBIN HUXKE KO/l yCTAaHABINBAET /IJIsI TEKYIIero CUCTEeMHOTO 3HAYeHUsT
datetimeof fset yacooii nmosgc —05:00.

SELECT SWITCHOFFSET (SYSDATETIMEOFFSET (), '-05:00');

Ecau rekymiee cucremuoe 3nauenue datet imeof fset pasuo 12 despasist 2009 r.
10:00:00.0000000 —08:00, kox BepreT 12 dheppasst 200913:00:00.0000000 —05:00.

[IpuBenennsiit HUKE 3anrpoc cauTaeT yacoBoii mosic 1o UTC.
SELECT SWITCHOFFSET (SYSDATETIMEOFFSET (), '+00:00');

[lns BeITIeynoMsIHy TOTO 3HaYeHust datet imeof fset xox BepHeT 12 deBpamns
2009 r. 18:00:00.0000000 +00:00.

DOyukuusa TODATETIMEOFFSET

CaBuraet 4acoBOM 1M0sIC K 3HAUEHUIO JIaThl M BDEMEH.

Cunrakcuc:

TODATETIMEOFFSET (3Ha4YeHMe_naTH_M_BpPEeMeHM, YaCOBOM_IIOSAC)

Irta GQYHKIMA OTINYAeTCA OT MPEAbIIYIIEH TeM, 4TO B Ka4eCTBe ee IIepPBOro apryMeHTa
06BIYHO BBICTYITAET THIT IATHI ¥ BDEMEHH, HE MOIEPKUBAIONIIIT BpeMeHHOH caBur. OHa
[POCTO OOBEAUHSIET UCXOHOE 3HAUCHUE € YKA3aHHBIM YaCOBBIM MOSICOM, BO3BpAIIast
HOBBI 2Kk3eMIIIp datetimeoffset.

O6LI9HO 3Ty DYHKIMIO UCTIOMB3YIOT /7SI TPE0OPa30BAHNST TAHHBIX, KOTOPbIE He
HOJ/IEP’KUBAIOT YAaCOBbIE 1105ICA.

IIpencraBbTe, 9TO CyNIeCTBYeT TabiuIa MO HazBaHmeM df, XpaHsAIas JOKaTbHBIE
3HAYEHVsI IATHI 1 BpeMeHn Tuna DATETIME, BpeMeHHON CIBUT B HEil TpeCcTaBIeH
OT/IETBHBIM aTpubyTOM theof fset. Bam He0OX0MUMO 0OBEIUHUTD ITH [IBE COCTAB-
Jstfonye B ofnH crosiberr oy HasBauueM dto. /lyist 9Toro cHavasa BBIIOJHUTE KOMAH/LY
ALTER TABLE u m006aBbTe HOBBLIN aTprOyT. 3aT€M 3alUIIUTE B Hee Pe3YTbTATH BbI-
paxkennst TODATETIMEOFFSET (dt, theoffset) u ymamure cTapbie aTpuOyTH At
ntheoffset.

DOyukmus DATEADD
JobasJisger 3aaHHbIil HHTEPBAJ B ONPEAETIEHHYIO YaCTh AAThl U BPEMEHH.
Cunraxkcuc:

DATEADD (4acTh, MHTEepBalyl, 3Ha4YeHMe_OaTh)
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B kaudecTBe mepBoTO aprymMeHTa MOAJEPKUBAIOTCS 3HAUEHUS year, quarter,
month, dayofyear, day, week, weekday, hour, minute, second,millisecond,
microsecondunanosecond. MoXHO Tak:Ke UCITOTb30BaTh COKPAIIEHHYTO 3aITHUCh —

Harpumep, yy BMecTo year. [Togpo6HOCTH BbI HaiileTe B SIEKTPOHHOM CIIPABOYHUKE
o SQL Server.

BosBpataembrii TUTT TaKO# JKe, KaK y MICXOITHOTO 3HAYeHUS JIaThl I BpeMeHu. Ecin
nepeiiaTh 3TOI (GYHKIIUU CTPOKOBBII INTEPaJl, OHA BepHET DATET IME.

Cuenyromuii Koz gobasser k gate 12 despansa 2009 r. ogud rog.

SELECT DATEADD (year, 1, '20090212");

B utore MbI mosiyuynM pesyJibTar, MpejcTaBIeHHbIN HIKE.

2010-02-12 00:00:00.000

DOyuknusa DATEDIFF

BosspartmaeT pa3auity Mexmay IByMs 3HAUCHUSIMU ATl © BpDEMEHU B OTIPE/IeIEHHBIX
euHNIAX (TO/IbI, MECSIIBI, JIHU U T. JI.).

CuHrakcuc:
DATEDIFF (emuHuMlIL, 3HadYeHuel, 3HaAUYeHUEZ)
Hampumep, mpuBeIeHHBIN KO/l BO3BpAIAeT PA3HUITY MEKTY 3HAUEHUSIMU B THSIX.

SELECT DATEDIFF (day, '20080212', '20090212");

Pesynbratom Gyaet uucyio 366.

azeiictByeM GyHKIMH DATEADD 1 DATEDIFF B 6oJiee cioskHOM ciieHapuu. Ciie-
NYIOIU I KOJI yCTAaHABIUBAET [TOJHOYD JIJISI TEKYIIIEr0 CUCTEMHOTO 3HAYEH WS IAThI U BPe-
MeHu (paboTaeT B Bepcusix, Beixoausinux 10 SQL Server 2008).

SELECT
DATEADD (
day,
DATEDIFF (day, '20010101', CURRENT_TIMESTAMP), '20010101');

Cuavasia dynknusg DATEDIFF BBIUNCISET PA3HUILY MEXKIY TEKYIUM 3HAYCHUEM
U HEKOTOPOU (PMKCUPOBAHHOMU AaTOH ¢ OOHYJIEHHBIM BpeMeHeM (B HaIlleM CJIydac 9TO
'20010101"). Mbl nostyuuM orpejie;ieHHOe KOJIMYECTBO [IHEH, KOTOPOe ¢ TIOMOIIBIO
dbyukIIKM DATEADD n06aBsteTcs K GUKCHpoBaHHOM mate. B mtore y Hac 6yet Texyast
CUCTeMHas flata ¢ OOHYJIEHHBIM BPEMEHEM.

Ecsii BMecTO aprymMeHTOB day MCIOIb30BaTh month n B3ATh (PUKCHPOBAHHYIO /IATy
C TIePBBIM YHCJIOM MecAlla (Kak B IPUMepe), TIOJYYUTCS 1IEPBbI IeHb B TEKYIIEM MecCSIIe.

SELECT
DATEADD (
month,
DATEDIFF (month, '20010101', CURRENT_TIMESTAMP), '20010101');
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Takum sxe 06pa30M MOKHO TIOJIYIUTD TIEPBBIH JIEHD B TEKYIIEM TO/LY, ECJIU TPUMEHHTh
ApPTYMEHTBI y ear U COOTBETCTBYIONIYIO (PUKCUPOBAHHYIO JIATY.

ITOT TMOAXO0/1 UCTTOJB3YETCA U [IJIA U3BJACYCHUA TTOCTACTHETO THA MeCHHa/FO[[a. Ha-
IIpuMeEp, Caeayroliee BbIpajk€HNE BO3BPpallla€T ITOCTAEHEE YNCJIO TEKYIIETO MECsIla.

SELECT
DATEADD (
month,
DATEDIFF (month, '19991231', CURRENT_TIMESTAMP), '19991231');

B SQL Server 2012 cymectByer 601ee IpocToil criocod BEpHYTh HOCAEHII 1€Hb
Mmecsta. /s aToro mpeaycMorpena GyHKIss EOMONTH, KOTOPYIO ST OITUIITY HEMHOTO
TO3Ke.

DOyukuusa DATEPART

B03BpamaeT 11eJ10€ 9MnCJIo, MPEACTaBIAAIONIEE OTIPEACTCHHYIO YaCTh 3HAYCHUS JaThI
" BpEMEHU.

CuHrakcuc:
DATEPART (4acTh, 3BHadYeHHMe)

B kauecTBe mmepBoro aprymMmenTa npuMeHsIIOTCS 3HaYeHUd year, quarter, month,
dayvofyear, day, week, weekday, hour, minute, second, millisecond,
microsecond, nanosecond, TZoffset u ISO_WEEK. [locsemane yeTbipe 10CTyTI-
bl B SQL Server 2008 u 2012. Kak yromuHanmoch paHee, BbI MOKETE UCIIOJIb30BATh
COKPAIlEHHYIO 3alI1Ch — VY BMECTO year, mm BMecTo month, dd BMecTo day u T. 1.

Cremytomuii KoJ1 BO3BpalllaeT KOJUYECTBO MECSITIERB B 3aJIaHHOM JlaTe.
SELECT DATEPART (month, '20090212');

Pesynbrar paBen uuciy 2.

DOyukmn YEAR, MONTH u DAY

YEAR, MONTH 1 DAY — ympolieHabie Bepcuu (pyHkimn DATEPART. OHu Bo3Bpalia-
IOT 11eJT0€ YHCJI0, KOTOPOe TPEJICTABISET OTIPe/IeIeHHYIO YacThb (TO/, MeCsI] MM JI€Hb)
3HAYEHUS JAThl 1 BPEMEHL.

Cunrakcuc:

YEAR (3HaueHUE)

MONTH (3Ha4eHNne )

DAY (3Hau4eHUEe)

Hamnpuwmep, npuBeneHHbIN KO/ M3BJIEKAET U3 UCXOIHOM JIAThI IEHb, MECSI] 1 TOJI.

SELECT
DAY ('20090212') AS theday,
MONTH ('20090212"') AS themonth,
YEAR ('20090212') AS theyear;

98



3anpocbl K 0AVHOYHBLIM TabAMLAM

Hwusxe nipesictaBiex pesysbTart.

theday themonth theyear
12 2 2009
DOyukuas DATENAME

BosBpamaeT CTPOKY C onpeneﬂeﬂﬂoﬁ YaCTbIO 3HAYEHUA JaTbl U BDEMEHU.

CuHrakcuc:
DATENAME (3HayeHue, 4YacThb)

37ech B KQ4eCcTBE YaCTH JIAThl BBICTYIMAIOT Te K€ MapaMeTphl, YTO U B PyHKIINHU
DATEPART. OHako 3HaUeHUE YKa3aHHOW YaCcTH BO3BpalllaeTCs B BU/le Ha3BaHU, a He
ymcsa. Cienyomnii Ko TeHepupyeT Ha3BaHWe MecsIa JJIsT 33[aHHOM TaTHL.

SELECT DATENAME (month, '20090212"');

Kak BbI TOMHUTE, [I7T51 9TOTO BXOAHOTO 3HaUeHU (DYHKITSA DATEPART BepHYJIa YHCIIO 2.
Oynkiusg DATENAME BOo3BpalllaeT Ha3BaHUE MeCsI[a, KOTOPOe 3aBUCHUT OT SI3BIKOBBIX
HacTpoek. Ecii B Bammei! ceccuy B KadecTBe SI3bIKa YCTAHOBJIEHA O/THA 113 BEPCUIT aHTJIHI-
ckoro (us_englishwm British), Bbl moxy4dure cTpoky 'February '. [lns pyccko-
TO SI3bIKa 3HAUYEHUE BBITJISIUT KaK 'desparns'. Eciu BbI 3ampanimBaeTe 4acTh JaThl,
y KOTOPOIi CYIIECTBYET TOJIbKO YHCJIOBOE TIpe/icTaBaeHne (Harpumep, rof), pyHxims
DATENAME Bo3BpallaeT yucjo B Buje crpoku. Hanpumep, ciaenyiomuii Koj BepHET
'2009":

SELECT DATENAME (year, '20090212');

DOyukuusa ISDATE

[TpnHUMaeT B KayecTBe apryMeHTa CTPOKY U, €CJIN e MOKHO ITPUBECTH K TUILY JIaThl
1 BpeMeHH, Bo3Bpatiaet 1; B nporuBHoM caydae — 0.

Cunrakcuc:
ISDATE (cTpoka)

Pe3ymbTaToM BBITIOMHEHS CIeyTomero Koma oymaer 1.
SELECT TSDATE('20090212"');
Caenytomuii 3ampoc BepHer 0.

SELECT ISDATE('20090230');

DOyukmun *FROMPARTS

[Tpencrasienst B SQL Server 2012. Onu pUHUMAIOT TieJible YMCTIa, TPeCTaBII-
IOIIMe OT/IEeJTbHBIC YACTH IaThl I BDEMEHH, M TEHEePUPYIOT Ha X OCHOBE 3HAYEHHE COOT-
BETCTBYIOIIETO THTIA.
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Cunrakcuc:
DATEFROMPARTS (rom, MecCsl], IeHb)

DATETIME2FROMPARTS (ronm, Mecsll, OeHb, dYac, MUHYTa, CEeKYHIIH,
OOJIVI_CEeKYyHOB, TOYHOCTD)

DATETIMEFROMPARTS (rom, Mecsll, OeHb, 4Yac, MMHYTa, CEeKYHIH,
MUJIJIUC €KY HIIH )

DATETIMEOFFSETFROMPARTS (rom, Mecsdll, OeHb, Yac, MMHYTa, Cce-
KYHIOBE, OONY_CEeKYHIH, YaCOBOW_CIOBMUI, MUHYTHHV_CIOBUT, TOYHOCT)

SMALLDATETIMEFROMPARTS (rom, Mecsdll, OeHb, 4Yac, MUHYyTa)

TIMEFROMPARTS (49ac, MMHYTa, CEeKYHIOH, OOJV_CEeKyHIOH, TOYHOCTD)

DyHKIMK YIPOIIAIOT ITPOTPAMMHOE CO3/IaHKe 3HaYeHUI aThl 1 BPEMeHU Ha OC-
HOBE OTAeNbHBIX cocTaBisiomux. Omn mossunuch B SQL Server, 4To6bI yIydmuTh
copmecTuMOCTb ¢ aApyrumu CYPB/I, kKoTopble 00/1a1a10T ITIOX0KUMEI BO3MOKHOCTSIMU.
[IponemoHCTPUpPYEM B CIEAYIOIIEM 3a1Tpoce, KaK TPUMEHSTh 3TH (PYHKITUH.

SELECT
DATEFROMPARTS (2012, 02, 12),
DATETIME2FROMPARTS (2012, 02, 12, 13, 30, 5, 1, 7),
DATETIMEFROMPARTS (2012, 02, 12, 13, 30, 5, 997),
DATETIMEOFFSETFROMPARTS (2012, 02, 12, 13, 30, 5, 1, -8, 0, 7),
SMALLDATETIMEFROMPARTS (2012, 02, 12, 13, 30),
TIMEFROMPARTS (13, 30, 5, 1, 7);

@DOyukiuas EOMONTH

Taxxe nosiBunack B SQL Server 2012. B kauecTBe aprymMeHTa OHA IIPUHUMAET JIaTy
U BpPeM:I 1 BO3BpAIlaeT 3HaueHne Tuia DATE, Ipe/ICTaBIIIoNIee HOTHOYb MOCIETHETO /THS
cooTBeTcTByMOIIEro Mecsiia. CyniecTByer n HeoOs13aTeJIbHbII apryMEHT, TI0CPEICTBOM
KOTOPOTO MOKHO I0OABUTH OTPeIeIEHHOE KOJMIECTBO MECSITIEB.

CuHrakcuc:

EOMONTH (maTa [, OOIONHUTEJIbLHEE MeCSIIH] )
Cremyiomuii KoJ1 BO3BpaIllaeT KOHeIl TEKYIIIEro MecsIia.
SELECT EOMONTH (SYSDATETIME () ) ;

A sTOT 3alIpOC BEPHET 3aKa3bl, C/IC/TaHHbIE B HOC]IelIHI/Iﬁ JAE€Hb MecAlla.
SELECT orderid, orderdate, custid, empid

FROM Sales.Orders
WHERE orderdate = EOMONTH (orderdate) ;

N3BneyeHne MmetagaHHbIX

SQL Server comepKuT HUHCTPYMEHTbI, KOTOPbIE IIO3BOJISIOT IIOJIYYUTh METalaH-
Hble TaKUX 00beKTOB, Kak Tabsuibl B B/ 1 cronbubl B Tabauie. DT MHCTPYMEHTbI
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BKJIIOYAIOT MPEICTABJICHUS KaTasora 1 MHGOPMAIMOHHON CXeMbl, COXpPaHEHHBIE
B cucTeMe Ipoliesypsl U pyukiuu. lannas TeMa Xopolo ocBellieHa B pasjesie «3a-
IIpoC K cUCTeMHOMY KaTaJjory cepBepa SQL Server» 2/1eKTPOHHOTO CIIPaBOYHMKA,
MO3TOMY 3/IeCh MBI He OyieM YyrayOIasaThest B MOAPOOHOCTH. S TPUBELY HECKOIBKO
MIPUMEPOB, YTOOBI B OGIIMX YePTax PACCKas3aTh O JOCTYITHBIX BAM HHCTPYMEHTAX 1 X
BO3MOXKHOCTSIX.

MpeancrtaBneHusa Katanora

C moMomIpIO IpeACTaBIeHII KaTagora Bbl HOJIyduTe NOAPoOHYI0 HHMOPMAIUIO 00
o0ObeKTax, KoTopbie Xpauarcs B B/I, B Tom uncite cegenns, kacaomuecs SQL Server.
Hanpumep, uto6bl niepedncanth Bee Tabsmiel B B[ BMecTe ¢ Ha3BaHUSMU CXEMBI, ClIe-
JIaiiTe 3ampoc K MpezicTaBiIeHuio sys.tables.

USE TSQL2012;

SELECT SCHEMA_NAME (schema_id) AS table_schema_name, name AS table_name
FROM sys.tables;

OyHkuusg SCHEMA_NAME IpeoOpasoBbIBaeT HeJ0YNCAeHHbIN HIeHTH(MUKATOP CXe-
MBI B CTPOKOBOE Ha3BaHUe. 3allpoc BO3BPAIIAET CJAEAYIONINI Pe3yJIbTaT.

table_schema_name table_name

HR Employees
Production Suppliers
Production Categories
Production Products
Sales Customers
Sales Shippers
Sales Orders
Sales OrderDetails
Stats Tests
Stats Scores

dbo Nums

Mudopmariust o croabiax tabmiibl HaXOAUTCS B ipeacTaBiern sys.columns. C momo-
IIBIO KOZIA, IPUBEJEHHOT0 HIJKE, BB IIOJIyYUTe JaHHbIE O cToJI01ax Tabmis Sales.Orders,
BKJIIOYAsT HA3BaHWe, TUT (CUCTEMHBIN MIeHTU(UKATOP THUTIA TPAHCIUPYETCST B CTPOKO-
BO€ Ha3BaHMe C MOMOIIbI0 GYyHKINN TYPE_NAME ), MAKCUMAJIbHYIO JJTIHY, TApaMeTPhI
CPaBHEHUS U CBEJIEHUS O TTOAIePKKe OTMETOK THTa NULL.

Bot kakoii pesybTar BbI IOJyUUTE.

column_name column_type max_length collation_name is_nullable
orderid int 4 NULL 0
custid int 4 NULL 1
empid int 4 NULL 0
orderdate datetime 8 NULL 0
requireddate datetime 8 NULL 0
shippeddate datetime 8 NULL 1
shipperid int 4 NULL 0
freight money 8 NULL 0
shipname nvarchar 120 Cyrillic_General CI_AS 0
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shipaddress nvarchar 120 Cyrillic_General CI_AS 0
shipcity nvarchar 120 Cyrillic_General _CI_AS 0
shipregion nvarchar 120 Cyrillic_General CI_AS 1
shippostalcode nvarchar 120 Cyrillic_General CI_AS 1
shipcountry nvarchar 120 Cyrillic_General CI_AS 0

MpeacTtaBneHnss NUHGOPMaALMOHHOU CXEMBbI

Nudopmarmonnas cxema (INFORMATION_SCHEMA) cocTouT 13 HECKOJIBKIX TIPEICTAB-
JIEHUI 1 TIO3BOJISET TTOJTYYUTh METaIaHHbIe, KOTOPBIE COOTBETCTBYIOT cTaHAapTy SQL
(To ecTh He Kacarorcst pupMmeHHbIX ocobernnocreir SQL Server).

Huske mokaszan 3amnpoc k npezgctasienuio INFORMATION SCHEMA.TABLES. Ou miepe-
YKCJISeT [10JIb30BaTeIbCKe TabauIbl B Tekyiieil B/l BMecTe ¢ Ha3BaHUSIMU MX CXEMBbI.

SELECT TABLE_SCHEMA, TABLE_NAME
FROM INFORMATION_SCHEMA.TABLES
WHERE TABLE_TYPE = N'BASE TABLE';

Cuaenyromumii 3arrpoc obpariaercst K mpezactaiietnto INFORMATION_SCHEMA.COLUMNS,
BO3Bpalias O4JIblIyIO YacTh nHbopMaLuy o cTojbax B Tabuuie Sales.Orders.

SELECT
COLUMN_NAME, DATA_TYPE, CHARACTER_MAXIMUM_LENGTH,
COLLATION_NAME, IS_NULLABLE

FROM INFORMATION_SCHEMA.COLUMNS

WHERE TABLE_SCHEMA = N'Sales'
AND TABLE_NAME = N'Orders';

CucremMHble XpaHMMble

npouenypbl U PyHKLUN

CucreMHbIe XPaHUMBbIE MTPOIIEAYPHI 1 (DYHKITUHU BBITTOJHSIOT BHYTPEHHUE 3ATTPOCHI
K KaTajlory, MPe0CTaBIss CUCTEMATU3MPOBAHHBIN HabOp MeTafaHHbIX. [TosTHbIi cincoK

00BEKTOB U UX OIUCAHUE Bbl HalizieTe B JJIEKTPOHHOM CIIPAaBOYHUKE 10 SQL SGI‘VGI‘,
a [IOKa paCCMOTPUM HECKOJIBKO IIPUMEPOB.

XpaHumas npotesypa sp_tables Bo3BpalllaeT CIIMCOK 00beKTOB (TabJIMIL U IIpej-
CTaBJICHMIT ), K KOTOPBIM MOKHO TTOJYYUTb J0CTYH B TeKyteit B/I.

EXEC sys.sp_tables;

ITporenypa sp_help NPUHUMAET B KAUeCTBE apryMEHTa Ha3BaHUe 00bEKTa U BO3BPa-
1@aet “HGPOPMAITHIO 0 HEM, €r0 CTOJIOIAX, MHJIEKCAX, OTPaHTYeHUX U T. 1. CIreytonuil Koz
BEPHET HECKOJIBKO PEe3yJIbTHPYIONHUX HAGOPOB ¢ MOAPOOGHBIMEU aHHBIME O Tabuiie Orders.

EXEC sys.sp_help
@objname = N'Sales.Orders';

[Ipornenypa sp_columns Bo3Bpaliaer HHbOPMAIMIO 0 cToabiax oobekra. [Tomy-
KM, K IPUMEPY, CBezieHust 0 cTosi01ax Tabsuinst Orders.
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EXEC sys.sp_columns
@table_name = N'Orders',
@table_owner = N'Sales';

[Tporeaypa sp_helpconstraint BosBpamaer HHGOPMAIHO 00 OTpaHITYEHUAX
oObekTa. C IIOMOIIBIO CIIEAYIONIEro KOa Bbl y3HaeTe orpannderus Tabauisi Orders.

EXEC sys.sp_helpconstraint
@objname = N'Sales.Orders';

B BaireM pacrnopsiKeHUU HAXOAUTCS Takske HaGop (YHKIIMIA, KOTOPBIE BBIIAIOT
ceesieHus 06 axseMmiusipax SQL Server, B/, o6bekTax, cronbuax u 1. a1. OyHKIms
SERVERPROPERTY BO3BpaIlaeT 33/[aHHOE CBOWCTBO TEKYIIETO 9K3eMILIsIpa. Vcmomb3yst
MPUBEJIEHHbBIN KO/, MOKHO y3HaTh ypoBenb Bepcuu (RTM, SP1, SP2 ut.1.) SQL Server.

SELECT
SERVERPROPERTY (' ProductLevel ') ;

Oyukius DATABASEPROPERTYEX BO3BpAIaeT OfHO U3 CBOICTB 3azanHon B/I.
Hanpumep, uro6sl osyunTs mapamerpsl cpasHennst BT TSQL2012, samycTute ciemy-
TOIAN KOJI.

SELECT
DATABASEPROPERTYEX (N'TSQL2012', 'Collation');

CDyHKI_[I/IH OBJECTPROPERTY BO3BpaliaeT CBOMCTBO YKa3aHHOTO oObeKTa. Koz,
[IPE/ICTAaBJIEHHBII HITKE, TOKAa3bIBAET, €CTh Ji Y Tab ikl Orders mepBUYHBIN KITH0U.

SELECT
OBJECTPROPERTY (OBJECT_ID(N'Sales.Orders'), 'TableHasPrimaryKey');

B arom 3ampoce MOXKHO HabOIIOIATh WHTEPECHYIO BJIOXKEHHOCTHh. DYHKIUS
OBJECTPROPERTY NPUHUMAET YHCIOBOH HACHTU(DUKATOD, & He HA3BaHUE TabJIMIBL.
YT00BI €T0 TTOJNYYHT, IPUILIOCH UCTIOJIB30BaTh (DYHKIINID OBJECT_TD.

Oynkuus COLUMNPROPERTY BO3BpalllaeT CBOMCTBO 3a7aHHoro croabia. Hampu-
Mep, B pesyﬂbTaTe BbIITOJTHEHU A CJIe[[yIOH.[eFO KOJa MOKHO BbISICHUTD, HO[[I[GP?KI/IBB.GT JIn
cronber shipcountry B Tabuiie Orders ormerku tumna NULL.

SELECT
COLUMNPROPERTY (OBJECT_ID(N'Sales.Orders'), N'shipcountry',
'AllowsNull') ;

B 3aknouyeHue

B a0l r1aBe BbI TO3HAKOMUJIICH C I/IHCprKHHeﬁ SELECT, JIOTHYECKUM MOPSIIKOM
O6pa6OTKI/I N IpYyTrUMHU aCll€eKTaMUn OZ[HOT3.6JII/I‘{HI)IX 3allpOCOB. Mbur paccMOTpeIin MHOTO
TeMllySHaHHi)HOBbD(KOHHGHHHHX.ECHHiﬁﬂHOKaIHEHOHHMaeTeHEKOTOpbKHWOMeHTbL
TO BCETZla CMOJKETE BEPHYTHCA K HUM TI035KE.

103



aea 2

YnpaxHeHus

31ech cobpaHbl yIIpa)KHEHKS, KOTOPbIE TOMOTYT BaM YCBOUTH MaTepUAJ TJIaBbI.
OTBeThI HAXOSATCS B CAEYIONIEM Pas/ieie.

1

Hamnumure 3ampoc k tabuiie Sales.Orders, KoTopbIil BO3BpalaeT 3aKa3bl, Pa3MelleH-
uoie B one 2007 T.

Ucnoabaytorest B/ TSQL2012 u tabaniia Sales.Orders.

OsxkuyaeMblit pe3yJsibTat (B COKpanieHHOM BU/IE):

orderid orderdate custid empid
10555 2007-06-02 00:00:00.000 71 6
10556 2007-06-03 00:00:00.000 73 2
10557 2007-06-03 00:00:00.000 44 9
10558 2007-06-04 00:00:00.000 4 1
10559 2007-06-05 00:00:00.000 7 6
10560 2007-06-06 00:00:00.000 25 8
10561 2007-06-06 00:00:00.000 24 2
10562 2007-06-09 00:00:00.000 66 1
10563 2007-06-10 00:00:00.000 67 2
10564 2007-06-10 00:00:00.000 65 4

(cTpoxk obpaborano: 30)

2

Hanumure 3anpoc k tabmie Sales.Orders, KoTopbiii Bo3BpaiaeT 3aKasbl, pa3MelieH-
HBI€ B ITOCJEHIH JIeHb MecsIia.

Ncmompayiorest B/ TSQL2012 u tabarmia Sales.Orders.

OzxuaeMblil pe3yabTaT (B COKpaIleHHOM BUJIE):

orderid orderdate custid empid
10269 2006-07-31 00:00:00.000 89 5
10317 2006-09-30 00:00:00.000 48 6
10343 2006-10-31 00:00:00.000 44 4
10399 2006-12-31 00:00:00.000 83 8
10432 2007-01-31 00:00:00.000 75 3
10460 2007-02-28 00:00:00.000 24 8
10461 2007-02-28 00:00:00.000 46 1
10490 2007-03-31 00:00:00.000 35 7
10491 2007-03-31 00:00:00.000 28 8
10522 2007-04-30 00:00:00.000 44 4

(cTpoxk obpaboTano: 26)
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3

Hanumire 3anpoc k tabauite HR.Employees, KoTopblii Bo3BpaliaeT 3amucu o COTpy/I-
HUKAaX, 4b¥ (haMUJIUHU COZEPKAT GOJIBIIE OTHOU OGYKBBI <0

Ncnonpbsyrores B TSQL2012 1 Tabmita HR.Employees.

OzxuaeMblil pe3yJibTar:

empid firstname lastname

9 305 IoONTOoIIATOBA

(cTpox obpaborano: 1)

4

Hamnumure sanpoc k Tabsuiie Sales.OrderDetails, koTopblil BO3BpalaeT 3akasbl ¢ 00IIei
CTOMMOCTBIO (BBIYHCIISIETCS KaK KOJMYECTBO, YMHOKEHHOE Ha TIEHY OT/IETBHOTO TOBapa)

60.iee 10 000. CopTrpoBKa BBINOJHSETCS 110 001Iei CTOMMOCTH.
Wcnosbayrorest BJT TSQL2012 u tabsiia Sales.OrderDetails.

O:RumaeMblil pe3yIbTaT:

orderid totalvalue
10865 17250,00
11030 16321,90
10981 15810,00
10372 12281,20
10424 11493,20
10817 11490,70
10889 11380,00
10417 11283,20
10897 10835,24
10353 10741,60
10515 10588,50
10479 10495,60
10540 10191,70
10691 10164,80

(cTpok obpaborano: 14)

5

Hanmmmre 3anpoc k Tabsuiie Sales.Orders, uto6b OH BO3Bpallial TPU CTPAHbI, CPeHSST
CTOMMOCTbH OTIIPABKH 3aKa30B B KOTOPbIe ObLia caMoil BbICOKOH B 2007 T.

Wcnosbayrorest BJ1 TSQL2012 u tabsima Sales.Orders.

O:RuIaeMbli pe3yIbTaT:

shipcountry avgfreight
ABCTPUS 178,3642
lIBentiapms 117,1775
lIBenms 105,16

(cTpok obpaborano: 3)
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6

Harnmmre sanpoc k tabauie Sales.Orders, KOTOpBI BBIYKC/ISIET HOMEPA CTPOK OT-
JIeJTBHO JIJIsT KaXKI0TO KJAMEHTA, NCXO/IS U3 IaThl pa3MellleHusI 3aKkasa (TIPUMeHNTe H/eH-
TH(MUKATOP 3aKa3a B KaueCcTBe JOMOTHUTETBHOTO YCIOBHS).

Ucnonbayiorest B/ TSQL2012 u tabamiia Sales.Orders.

OskulaeMblii pe3yJsibrat (B COKpalieHHOM BU/IE):

custid orderdate

2007-08-25
2007-10-03
2007-10-13
2008-01-15
2008-03-16
2008-04-09
2006-09-18
2007-08-08
2007-11-28
2008-03-04

S N N e e

(cTpoxk obpaborano: 830)

7

W N R OYU W N

Ucnonbayst Tabamiry HR.Employees, cosmaiite nuctpykinio SELECT, KOTOpast Ompe-
IEJISIeT TOJT KaKI0TO COTPYAHUKA, MCXO/ST 13 (hOPMBI 0OpaleH s K HeMy. SHAYCHVST
'MyCC' 1 'MMCCHMC ' O3HayaloT ' KeHIMHa '; 'MycTep ' O3HavaeT 'MyX4rHa '; BO BCeX
OCTAJIBHBIX CIIyvasix (HampuMmep, ' TOKTOP ' ) TOJKHO BO3BPAIIAThCS ' HEM3BECTHO '.

Wcnonbayrores B TSQL2012 1 Tabauiia HR.Employees.

OxuaeMblil pe3yabTar:

empid firstname

lastname

titleofcourtesy

Paccen
Mapwnsda
304

W ~J o Ul WN
Q
o
D
o

(cTpok obpaborano: 9)

8

Cyypc

Kunr
Kamepon
Honromnsarosa

MUCC
LOKTOP
MUCC
MUCCHC
MUCTEpP
MUCTEpP
MUCTEp
MUCC
MUCC

KEeHIMHA
HEN3BECTHO
KEeHIMHA
KEeHIMHA
My KIyHa
My KIyHa
My KIyHa
KEeHIMHA
KEeHIMHA

Hanumre 3ampoc k Tabauie Sales.Customers, KOTOpbIi BO3BPAIIAET [JIsI KaxKI0Iro
KJIMEHTa ero uAeHTH(UKAaTOp U perroH. COPTUPOBKA JIOJIZKHA BBITIOJIHSITHCS IT0 PETUOHY,
a OTMeTKU NULL HaXOIUTBCS MOCe «HEHYJIEBbIX> 3HaueHul. [loMHUTE, UTO 1O yMOJI-
vyanuto 361K T-SQL pasmeraer orMeTkr NULL B HauaJsie pe3yabTHPYIONIEro Habopa.
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Wcnonbsyrores B TSQL2012 1 Tabmiia Sales.Customers.

OuaeMblil pe3yabTaT (B COKpaIeHHOM BUJIE):

custid region
55 AK
10 BC
42 BC
45 CA
33 DF
71 D
78 MT
65 NM
32 OR

1 NULL
2 NULL
3 NULL
4 NULL
5 NULL
6 NULL
7 NULL
8 NULL
9 NULL
11 NULL

(cTpok obpaborano: 91)

PeweHus

[TpuBemeM pelieHust ISl yIIpasKHEH I 13 5TOM ryaBbl. [Ipr HE0OOXOAMMOCTH [ [UM
MOSICHEHHUS.

1

Bo1 moskeTe npuMeHnTDh GyHKIMK YEAR 1 MONTH BHYTPU HHCTPYKIIMU SELECT.
USE TSQL2012;

SELECT orderid, orderdate, custid, empid
FROM Sales.Orders
WHERE YEAR (orderdate) = 2007 AND MONTH (orderdate) = 6;

ITO IpUEMJIEMOE PEIllEeHYIe, U €T0 PE3YJIbTAT SIBJIIETCSI KOPPEKTHBIM. OTHAKO B CJIY-
Yyae MaHUILYJISIUN ¢ GuabTpyeMbiM croibiom SQL Server, ckopee BCero, He CMOXKeT
MOBBICUTD d(DPEKTUBHOCTH 3aIPOCA MTOCPEACTBOM HH/IEKCOB, TI09TOMY 5T PEKOMEHYIO
HCI0JIH30BATh (PUIBTPALIUIO 10 [IUATIA30HY.

SELECT orderid, orderdate, custid, empid
FROM Sales.Orders
WHERE orderdate >= '20070601"

AND orderdate < '20070701';
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2

[lns pemennst atoit 3axaun B SQL Server 2012 M0o:XHO MCTIOTB30BaTh (DYHKITHIO
EOMONTH.

SELECT orderid, orderdate, custid, empid
FROM Sales.Orders
WHERE orderdate = EOMONTH (orderdate) ;

B npenpiynx Bepeusix SQL Server Bce HeMHOTO cioxHee. Koria Mbl paccmarpuBa-
Ji YHKIAW ATHI ¥ BDEMEHH, 5T TPUBOIII BBIPAKEHIE, KOTOPOE BBIUNCIISET TIOCTEHUIMA
JIeHb MeCSII[a B COOTBETCTBUY C YKA3aHHOU JIATOIL.

DATEADD (month, DATEDIFF (month, '19991231', date_wval), '19991231")

3/ech BhIUUCSETCS pasHuLa Mexy dhukcuposanHoii (31 gekabpsa 1999 r.) u 3a-
JMaHHOU matamu (B Mecsiiax ). 3ateM 9T0 3HaUeHwe 00aBIsIeTCsT K (QUKCUPOBAHHON aTe
U B Pe3yJIbTaTe MbI TIOJTy4aeM MOCJAeIHUN JIeHb MecsIa JJis yKa3anHuoil aatel. Hirke
IIPEZICTABJIEHO pellleHne, KOTOPOoe BEPHET TOJBKO 3aKa3bl, pa3MellleHHbIe B TIOCTeAHNI
JIeHb MecsIIa.

SELECT orderid, orderdate, custid, empid

FROM Sales.Orders

WHERE orderdate = DATEADD (month, DATEDIFF (month, '19991231', orderdate),
'19991231") ;

3

B zaHHOM yipaxkHeHUH HeoOXO0MMO KCII0Ab30BaTh IOUCK IO MAGI0HY € TIOMOIIBIO
npeaukaTa LIKE. Kak Bbl HOMHUTE, 3HAK TIpolieHTa (%) IpelcTaBsieT CTPOKY JIro0oii
JUTHHBL (B TOM YHCJIe U HyJieBoit). Takum oO6pazoM, 4ToObI BBIPA3UTh BXOKIAEHIE KaK
MHUHUAMYM IBYX CUMBOJIOB «0», yKasKuTe MmabjoH ' $0%0% ' . IIpuseneM perieHue.

SELECT empid, firstname, lastname
FROM HR.Employees
WHERE lastname LIKE '%0%0%';

4

ITO yrnpaskHEHUE ¢ TOABOXOM. EC/IM BBI PEIIMIN €T0 MPABUIBHO, MOXKeTe OO0
ropauThest. K 3anpocy BbiBUraeTcst He COBCEM 0U€eBHIHOE TpebOBaHUE, KOTOPOE MOKHO
He 3aMEeTHUTb UJIU HEMTPaBUIIBHO MHTEPIIPETUPOBATh. B ycI0BUN CKa3aHO: «BO3BpaIiaeT
3aKasbl, 4bst 06mas croumocts npesbimaer 10 000». O6paruTe BHUMaHUE HaA CIOBO
«obmiast». Takoe TpeboBaHMe KacaeTcst BCeil IPYIIIbI 3aKa30B, a He OTAEIbHBIX 3alTUCEN.
To ectb B HHCTPYKIUU WHERE He JIOJDKEH COAEPKATHCS (PUIIBTP HATIOL00UE IPE/ICTAB-
JIEHHOTO HITKE.

WHERE quantity * unitprice > 10000

Bwmecto aroro 3arpoc foJikeH rpyIIpoBaTh JaHHbIE 110 WIeHTHPUKATOPY 3aKa3a,
uabTpys 3anucy BHYTPU MHCTPYKIUKA HAVING.
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HAVING SUM(quantity*unitprice) > 10000

Bort perienne.

SELECT orderid, SUM(gty*unitprice) AS totalvalue
FROM Sales.OrderDetails

GROUP BY orderid

HAVING SUM(gty*unitprice) > 10000

ORDER BY totalvalue DESC;

5

[Tockompky Hac mHTepecytoT 3aka3bl 3a 2007 T., 3ampoc AOJKEeH cofiep:KaTh WH-
CTPYKIIUIO WHERE € COOTBETCTBYIONUM (PUIIBTPOM TI0 [iMana3ony gar (orderdate >=
'20070101"' AND orderdate < '20080101"'). Ham Tpebyercst cpeiHsist CTOUMOCTD
OTIPABKHU JIJIsT KAyKI0 CTPAHbI, TPU STOM CTPAHBI MOTYT OBITh ITPEACTABJIEHBI HECKOJIb-
KUMHU 3anucamu. Takum 06pasoMm, repejt BbIYUCAeHIEeM CPeiHell CTOMMOCTH OTIIPaBKU
HeoOXOIMMO CIPYIIIUPOBATh CTPOKU 110 ¢ToJ101Ly shipcountry. YToObI IOIYYNTh TP CTPAHBL
C caMOU IOpPOTOi JOCTaBKOM, BOCTIONMb3yeMcs BhIpakeHrueM TOP  (3), OTCOPTUPOBAB
CTPOKHU 110 cpefiHeit croumocTr. Huske 1mokasaHo peleHue.

SELECT TOP (3) shipcountry, AVG(freight) AS avgfreight
FROM Sales.Orders

WHERE orderdate >= '20070101' AND orderdate < '20080101"'
GROUP BY shipcountry

ORDER BY avgfreight DESC;

B SQL Server 2012 BmecTo ¢hupMeHHOTO BbIpaxkeHuss TOP MOXKHO HCIIOJTb30BaTh
CTaHJapTHBIN napameTp OFFSET-FETCH. B aToM ciy4ae pellieHre BBITJISIIAT CJIe/y-
I0IUM 0OPA3OM.

SELECT shipcountry, AVG(freight) AS avgfreight

FROM Sales.Orders

WHERE orderdate >= '20070101' AND orderdate < '20080101'
GROUP BY shipcountry

ORDER BY avgfreight DESC

OFFSET 0 ROWS FETCH FIRST 3 ROWS ONLY;

6

IToCKOJIBKY KOTMYECTBO CTPOK HEOOXOANMO TIOACUUTHIBATH OTAECIBHO JIJIS KaKI0TO
KJIMEHTA, 3aIIPOC JI0JIKEeH Cco/lepKaTh MHCTPYKIMIO PARTITION BY custid. Kpome
TOTO, Tpebyercs, YToOBI Pe3y IbTaT ObLI YIIOPsI0UeH Mo cToJb1y orderdate ¢ gomnosHu-
TeThHBIM ycaoBreM orderid. CiefoBaTelbHO, B MHCTPYKIIUN OVER cJielyeT yKa3aTh
BeIpaskeHre ORDER BY orderdate, orderid. [IpuBenem pemenue.

SELECT custid, orderdate, orderid,
ROW_NUMBER () OVER (PARTITION BY custid ORDER BY orderdate, orderid) AS
rownum
FROM Sales.Orders
ORDER BY custid, rownum;
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7

B ynpasxknenuu ycioBue J0JKHO ITPOBEPSATHCS € HOMOIIBIO TPOCTOH (hOPMBI BhIPa-
sKeHust CASE. JIJ1s1 5TOTO TI0cJIe KII04eBOoro cioBa CASE HEOOXOAMMO yKa3aTh aTprOyT
titleofcourtes. Bee hopMbr 00palieHus ePEUNCIsIOTCS KAK OT/AeIbHbIE HHCTPYK-
1y WHEN, a HHCTPYKIMK THEN HCIOJIb3YIOTCS [t 0003HaYeH s 1101, YToObI Ipey-
CMOTPETb BapMAHT CO 3HAUEHUEM 'HEM3BECTHO ', B KOHIE BBOAUTCA NUHCTPYKIMA ELSE.

SELECT empid, firstname, lastname, titleofcourtesy,
CASE titleofcourtesy
WHEN 'mmcc' THEN 'xeHmuHa '
WHEN 'mmccuc' THEN 'xeHmuHa'
WHEN 'MmcTep' THEN 'MyxdnHa'
ELSE 'Heu3BeCTHO'
END AS gender
FROM HR.Employees;

Bol Takske MozkeTe BOCIOIb30BaThCs MOMCKOBOI (hOopMOii BbIpaxkeHUs CASE ¢ IByMs
IIpeiuKaTaMu — JIJIs1 5JKEHCKOT'O M MY>KCKOT'O I10J1a cooTBeTcTBeHHO. HeTpykius ELSE
6y[[eT OTB€YaTh 3a 3HAUCHUA 'HEeM3BECTHO .

SELECT empid, firstname, lastname, titleofcourtesy,

CASE
WHEN titleofcourtesy IN('mmcc', 'Muccumc') THEN 'xeHmmHa'
WHEN titleofcourtesy = 'Mmcrep' THEN 'MyxX4MHa '
ELSE 'Heu3BeCTHO'

END AS gender
FROM HR.Employees;

8

[Ipu copruposke SQL Server 1o ymos4anuio pazmeniaetT orMeTky NULL B Hauaje
pesyabrupyioero Habopa. UtoOsl IepeABUHYTh UX B KOHELl, IPUMEHUTE BhIpasKeHUe
CASE. Ono BepHet 1 f7151 otMeToK NULL 1 () 1711 OCTaIbHBIX 3HAUEHWH (UTO C/Ies1aeT UX
MPUOPUTETHBIMU BO BPEMsI COPTUPOBKH). Pesysbrar GyaeT HCmob30BaH Kak MepBbIil
COPTUPOBOYHBII CTOJIOEL; BTOPBIM BBICTYIIUT cTo10el] region. Takum 06pasom, 3HaueHusl,
He paBHble NULL, OTCOPTUPYIOTCS Tak, Kak Hy>kHO. /lasiee ipe/icTaBIeHo pelleHue.

SELECT custid, region
FROM Sales.Customers
ORDER BY
CASE WHEN region IS NULL THEN 1 ELSE 0 END, region;
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[Tpu BBITIOJTHEHWH 3aTIpoca TePBOil 0OpabaThiBaeTCsl MHCTPYKIUsT FROM, BHYTPU
KOTOPOIi ¢ TIOMOIIIBIO CIIETTHATBHBIX OTIEPATOPOB MPOUCXOIUT OOpAIIEHIe K TabOIHIAM.
Microsoft SQL Server nojiep:kuBaet 4eTbipe TaOJIUIHBIX oneparopa: JOIN, APPLY,
PIVOT u UNPIVOT. [lepBblil U3 HUX SIBJISIE€TCS CTAHAAPTHBIM, TOT/IA KAK OCTAIbHbIE TPH
OTHOCSTCS UCKJIIOUNTENIBHO K A3bIKy T-SQL. Bee aTu oneparopbl paboTtaroT ¢ TabuiaMu
KaK ¢ BXOSIIMMHU JAHHBIMU, IPUMEHSIS K HUM Pas3JIMYHbIE 3TAITbI TIOTHYECKO 06paboTKH
U BO3Bpallast Pe3yJIbTUPYIONHii Habop (Takske B Buje Tabyuiibr). B 910l T1aBe MbI co-
CPEIOTOYNM CBOE BHUMAHHE HA TAOJMIHOM omeparope JOIN. Omepatop APPLY GyzeT
paccMoTpeH B I71aBe 5, a PIVOT u UNPIVOT — B IJiaBe 7.

TabuHbIi onepatop JOIN MPUHUMAET Ha BXO ZBe Ta0Juibl. OH MOJKET BBITOJIHSAT
oTIepanyy Tpex PasIMIHbIX BU/IOB COEMHEHNS: TIePEeKPECTHOTO, BHYTPEHHETO 1 BHEIITHETO.
Bce oHE COCTOSIT M3 PA3HBIX JIOTHYECKUX 3TAIOB 00paboTKu. TlepekpecTHOe CoeIuHEHEe
BKJIIOYAET TOJIBKO IEKAPTOBO ITPOM3BeZieHIe. BHyTpeHHee COCTOUT U3 IEKapTOBOTO TIPOU3-
Bezlenvst 1 pusbTpanuy. Braentee coeiuHere, B IOMOTHEHNE K BHYTPEHHEMY, 106aBJIsteT
BHEIITHIE CTPOKH. B aT0#1 ritaBe MbI OAPOGHO PACCMOTPUM KaXK/YIO U3 PA3HOBUAHOCTEIT
COETMHEHWH 1 BCe 3TAIIbl, Yepe3 KOTOPbIe OHU TIPOXO/ISIT.

IIporecc 06pabOTKM 3aIIpoca COCTOUT U3 IOCAEI0BATEIbHOCTI JIOTHYECKUX STAIIOB,
KOTOpPbIE BO3BPAILAIOT KOPPEKTHBII pesyibraT. Ha camom nesie suapo CYPB/I o6paba-
TBIBAET 3aMPOCHI B COBCEM IPYToM mopsijike. HekoTopsle ormueckue aTambl MOTYT T0-
Ka3aThCsT BaM HeA(D(hEKTUBHBIMU, OTHAKO HA TIPAKTUKE OHU ONTUMU3UPYIOTCs. HyxKHO
c/lesiaTh aKIIeHT Ha CJIOBO «JIOTMUECKHUI», TaK KaK Olepaliiuy, KOTOPbIe TTPUMEHSTIOTCS
K MCXOAHBIM TabInIaM, OCHOBBIBAIOTCA Ha PEIANMOHHOM anrebpe. apo B/I ne nosmkmo
CTPOro cobJII0aTh BCE TEOPETHIECKHUE TOCTYIAThL; JOCTATOYHO, YTOOBI BhIIABAEMbII 1M
pe3yJIbTaT COOTBETCTBOBAJI TOMY, YTO BBITEKAET U3 JIOTHYECKOTO IIpoliecca 06paboTKIL.
SQL Server numeetr MHOTO ONITUMU3ANNH, TPOTUBOPEYAIINX PEJISAITMOHHON MOJIETH, HO
9TO HUKAK He BJIUSET Ha KOPPEKTHOCTD pe3ybTrata. HecMOTpst Ha TO 4TO TaHHAS KHUTA
B OCHOBHOM IIOCBSIIIIEHA JIOTUYECKUM aClleKTaM BBITIOJHEHUS 3a1IPOCOB, 51 XOUY aKIleH-
THUPOBATD Ballle BHUMaHUE Ha 9THX 00CTOATEIbCTBAX, YTOObI N30€KATh HEJAOIIOHUMAHWS
B JIaJIbHENIIIEM.

NMepekpecTHble cOeaNHEeHUS

C TOYKM 3peHUsI JIOTUKU TIEPEKPECTHOE COEIMHEHNE SIBIISIETCS TIPOCTENTIINM BUIOM
oneparopa JOIN. OHO peajiM3yeT BCero oJuH sTal 06paboTKM — AE€KapTOBO IIPOU3Be-
nenue. B HeM y4acTBYOT iBe TabJIUIIBL, KOTOPBIE B PE3YJIbTATe COMOCTABICHHS CTPOK
npeBpamanTes B ogHy. Takum 06pasoM, ec/iu B IIepBoil TabJuIe m CTPOK, a BO BTOPOI 1,
TO pe3yJibraT OyAeT COAEPKATh MXN CTPOK.
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SQL Server nojzep:kuBaet iBe CTaHAapTHbIE CHHTAaKcUYeckue (hopMbl TiepeKpecT-
noro coepmaenusi: ANST SQL-92 u ANSI SQL-89. {1 coBetyio ucnosib30BaTh CHHTAKCUC
ANSI-SQL 92 — umeHHO OH TPUMEHSIETCS BO BCEX IIPUMEPAX JIaHHOM KHUTH. Yy Th TI033Ke
06BSICHIO TIPUYMHY CBOETO BBIOOPA, HO JIJISI TIOMHOTBI U3JI0KEHUST B 3TOM paszesie OyayT
omrcansr 06e GOPMBL.

Cuntakcuc ANSI SQL-92

Huke npejictaBiieH 3aipoc, KOTOPBIiA BBITIOTHSIET TIEPEKPECTHOE COETUHEHNE TAOJIHUI
Customers 1 Employees (c momoriipio cuntakcuca ANSI SQL-92) 8 B/I TSQL2012, Bo3Bpaiias
B pe3yJIbTupyionieM Habope arpudyThl custid u empid.

USE TSQL2012;
SELECT C.custid, E.empid
FROM Sales.Customers AS C

CROSS JOIN HR.Employees AS E;

B ra6uie Customers xpanurcs 91 crpoka, a B Tabauie Employees — 9, moatomy pe-
3yJIbTaT 3a1poca OymeT coctoarh us 819 sammceii (M. HILKE).

DN DNDDNDDNDNDDNDDNDNDNDDNDDND

(cTpoxk obpaborano: 819)

Cunrakcuc ANSI SQL-92 nnpenycmarpuBaet HaJin4me KJI04EBbIX ¢J1oB CROSS JOIN
MEKITY BYMST UCXOHBIMU TaOIUIAMH.

OG6paruTe BHUMaHNE, YTO B TPUBEAECHHOM 3aIIPOCE B MHCTPYKIIUU FROM /151 TaOJIHUIL
Customers 1 Employees 6b1in Haznadensr ncesgonumbl C u E coorsercrsenno. B kauecrse
pesyabTupyiomero Habopa BHICTYNAET BUPTyaabHast TabJAUIA, COCTOSIIAs U3 00enx
CTOPOH MEPEKPECTHOTO coeAnHenrs. B kauecTse nmpeuKcoB /i Ha3BaHUH CTOJIOIIOB
MCIOJIb3YIOTCA Ha3HAYEHHbIE MHOTO 1IceBIOHNMBI (HanpuMmep, C.custid 1 E.empid). Ecom ne
UCIIOJIb30BAT TICEBIOHUMBI, B PE3yJIbTaTe OY/yT 3HAUNTHCS MOJIHBIE UMEHA UCXOHBIX
tabsui (Harpumep, Customers.custid u Employees.empid). ITpedurco Hy:KHbI JIsT OJIHO-
3HAYHOM UACHTH(DUKAIMY CTOTIOIOB, UMEHA KOTOPBIX MOTYT COBNaath. IIceBIOHUMBI
MPUCBAMBAIOTCSI IS TOTO, YTOOBI ¢/1e1aTh 3arpoc 6oree TakoHMIHBIM. CTOUT 3aMETHTD,
YTO UCTOIb30BaHIE TPEGUKCOB SABIAETCS 0653aTETBHBIM TOJBKO B TOM CJIYYae, €CIH
B HECKOJIBKUX TabJIMIlaX MPUCYTCTBYIOT CTOJIOIBI C OMHUM U TeM ke MMeHeM. Bipo-
yeM, UX MOKHO YKa3blBaTh B JIIOOGOM CJIydae — CYIIECTBYET MHEHEE, YTO 9TO TIOMOTAET
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caenaTh Ko 6ojiee MOHATHBIM. TakKe Hy»KHO MOHUMATh, YTO €CJIU Y TaOJINIL yKe €CTh
TICEB/IOHMMBI, MX TIOJTHBIE UMEHA HeJIb3$T NCTI0Ib30BaTh B KauecTBe TPe(hUKCOB; B cIydae
HEOJHO3HAUYHOCTHU CJIe/lyeT YKa3blBaTh UMEHHO IICEeBIOHUM.

CuHTakcuc ANSI SQL-89

SQL Server moanepskuBaet 6oJiee CTapblil BADHAHT CUHTAKCUCA JIJIsT TEPEKPECTHBIX
coeMHeHU I, KOTOpbIi ObLT IpecTaBier B crangapre ANSI SQL-89. Tloapasymesaercsl,
4TO MMeHA TabJIHIl TPOCTO HYKHO PA3JE/IUTD 3AISITHIMU, KK MOKA3aHO HIKE.

SELECT C.custid, E.empid
FROM Sales.Customers AS C, HR.Employees AS E;

Jrta Bepcus He OTIMYAETCS OT IPEABIAYIE HU JIOTMKOM BBITTOJTHEHUST, HU TIPOU3BO-
nmTeabHocThI0. O6a BapraHTa CHHTAKCHCA SABJISTIOTCS HEOTHEMJIEMOI YaCThIO TEKYIIErO
cranzapra SQL (Ha MoMeHT Hanucauust fanHoi KHurw 310 ANSI SQIL.:2011) u mosiHO-
CTBIO ojIepskuBaoTcs B ocaeaueil sepeun SQL Server (Microsoft SQL Server 2012).
Her ungopmanuu, uro cunrtakcruc ANST SQL-89 mianupyior o6bsIBUTh YCTaPEBIITIM,
U s He BYDKY JJISI 9TOTO HU OJHOH NPUYIHEL TeM He MeHee peKOMEH/YI0 HCII0JIb30BATh
cunrakcrc ANSI SQL-92; BbI moiimMere, o4eMy s cieJiall TAKOU BHIOOP, KOT/Ia MbI pac-
CMOTPUM BHYTPEHHUE COCTUHEHUSI.

NMepekpecTHble camocoeauHeHUus

Bl MOKeTe COEMHUTH HECKOJIBKO 9K3EMILIAPOB OAHON U TOIi sKe TabJIuIbl. DTOT
TPOITeCC HA3bIBAETCS cCaMOCOeANHEeHHeM U TIO/I/IEPKUBACTCA BO BCeX BUIAX OllepaTtopa
JOIN (TmepexkpecTHOM, BHyTpeHHeM 1 BHelrHeM ). Hampumep, ciemyrotnii 3amrpoc BbI-
IOJIHAET CaMOCOeAUHEHNe IBYX K3eMILIAPOB Tabauisl Employees.

SELECT
El.empid, El.firstname, El.lastname,
E2.empid, E2.firstname, E2.lastname
FROM HR.Employees AS EL
CROSS JOIN HR.Employees AS E2;

B kauecTBe pesysbTaTa MBI IIOJIYYUM BCE BO3MOKHBIE KOMOMHALIMK U3 ABYX CO-
TpyaHuKoB. ITockonbky Tabmia Employees comepskut 9 cTpok, 3amnpoc BepreT 81 3aruich
(cM. HIKe).

empid firstname lastname empid firstname lastname
1 Capa IO»BUC 1 Capa I>BUC
2 Ion Oy HK 1 Capa I»BUC
3 Iy o JIs0 1 Capa II>BUC
4 Vaunb Tlenemn 1 Capa ImBUC
5 CBeH Bak 1 Capa I>BUC
6 Tlon Cyypc 1 Capa IIsBUC
7 Paccen Kunur 1 Capa II>BUC
8 Mapns KamepoH 1 Capa IIsBUC
9 3051 HOonronsaToBa 1 Capa Im>BUC
1 Capa IO>BUC 2 Jife)z OyHK
2 IoH OYHK 2 Oou OYHK
3 Ixy nm JIs0 2 Jie)z OyHK
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4 Vannb Tlenen 2 IloH OYyHK
5 Cren Bak 2 Jile): OYHK
6 Tlon Cyypc 2 IoH OYHK
7 Paccen KuHr 2 Jife)z OYHK

(cTpoxk obpaborano: 81)

Camocoenuretve Tpebyer 06s13aTeIbHOr0 HalndKsT ICEBAOHNMOB Jijist Tabiuil, Bes Hux
HEJTIb3sT OTHO3HAYHO WIEHTH(DUIINPOBATH IMEHA CTOJIOIIOB B PE3YJIbTUPYIOIIEM HAabOPE.

Co3paHue YncnoBbiX Tadnuy,

ITepekpecTHbIE COEIUHEHUST MOTYT OBITh OYEHD MOJIE3HBIMU MIPY TEHEPUPOBAHUN
pe3yJIbTUPYIONIEro HAbOpa, KOTOPBIN COCTOUT U3 TOCJIEI0BATENbHOCTU METbIX YUCEIT
(1,2,3uT. 1.). ITO KpaliHe MOMHBIN UHCTPYMEHT, KOTOPBIN S UCTIOIB3YIO /IS PETTeHNs
pasHbIxX 337a4. Co3panne TakuX MOCIeJ0BATEIbHOCTEN ¢ MOMOIIBIO TIEPEKPECTHBIX CO-
e/IMHEHNH SIBJIeTCS YPe3BbIYaiiHO 9(hHEKTUBHBIM.

Il Hadaa MOKHO co3zaTth Tabuity Digits co cron6iom digit 1 3armosHuTh ee mecs-
Thi0 cTpokamu ¢ uncyaamu ot 0 70 9. [lsg aToro Beimonnute B KouTekere bJ[ TSQL2012
CTIeTYIONIIH KO/I.

USE TSQL2012;

IF OBJECT_ID('dbo.Digits', 'U') IS NOT NULL DROP TABLE dbo.Digits;

CREATE TABLE dbo .Digits (digit INT NOT NULL PRIMARY KEY) ;

INSERT INTO dbo.Digits(digit)
VALUES (0),(1),(2),(3),(4),(5),(6),(7),(8),(9);

SELECT digit FROM dbo.Digits;

Jlns sanosaenns Tabruis Digits ncnosbayercst komanga TNSERT. Bee mogpobrocTu
0 ee CUHTaKcKce MOKHO HaiiTu B rtase 8. Cogepikumoe tabuipl Digits tokazano Huke.

W o ~J o Ul WN O

[IpescraBbTe, 4TO BaM HYKHO HAIIMCATh 3aIIPOC, KOTOPBIN FeHEPUPYET MOCTe10Ba-
TeBHOCTH 11eJibixX unces oT 1 10 1000. Bbl MoskeTe BBITIOJTHUTH TIEPEKPECTHOE COETMHEHIE
Tpex 9K3eMILIAPOB Tabauibl Digits, ka bl 3 KOTOpbIX copepxut 10 cTpok u npej-
craBJsier cBoto crerenb gecsiti (1, 10 w 100). B urore noxyuunrcs 1000 crpok. Yrobnt
HOJIyYUTb YUCI0BOE 3HAYeHUE, HEOOXOIMMO IIEPEMHOKUTH COAEPAKIMOe TabJIMI] Ha CTe-
MIEHb JIECSTH, KOTOPYIO TIPEICTABIISIET KaXK/IbIi 9K3EMILJISIP, 3aTEM CJIOKUTH PE3YJIbTaThI
u no6asuth 1. Huxke mpeacrabiena moJHast BEPCUsE 9TOTO 3aIIpoca.
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SELECT D3.digit * 100 + D2.digit * 10 + Dl.digit + 1 AS n
FROM dbo.Digits AS D1

CROSS JOIN dbo.Digits AS D2

CROSS JOIN dbo.Digits AS D3
ORDER BY n;

Bot 4To oH BepHeT (pe3yIbTaT Mpe/iCTaBIeH B COKPAIEHHOM BUJIE).

= W 0 J o U > W

0
998
999

1000
(cTpoxk obpaborano: 1000)

ITO GBI BCETO JIUIITHh MPUMEDP TOTO, KAK CT€HEPUPOBATDH MOCTENOBATENLHOCTD U3
1000 uncen. Ecim Bam HyskeH GoJiee 00bEMHBII PE3yIbTaT, MOKETE YKas3aTh JOIOJHMU-
TeJIbHbIe 9K3eMILsIpbl Taburuirnt Digits. Harnpumep, mst mosryaernst 1000000 crpok Bam
MOHATOOUTCST TITECTD HK3EMILISIPOB.

BHyTpeHHUue coegnHeHus

BryTpeHHee coeiMHeHre COCTOUT U3 JIBYX JIOTUUECKUX ATaroB 00paboTKU: CHaYaIa
OHO BBITIOJIHSIET JIEKAPTOBO TIPOU3BEICHNE ABYX TaOJMUIl (KaK B MEPEKPECTHOM COEIU-
HeHWK), a 3aTeM QUIbTPYET PE3YJIbTaT C MOMOIIBIO 3aJaHHOrO MpeArKaTa. ITOT BU/L
coerHeHni Takke umeer jiBe Bepcun cuHtakcuca: ANSI SQL-92 u ANSI SQL-89.

CuHTtakcuc ANSI SQL-92

UcnonbzoBanue cuntakcuca ANSI SQL-92 nonpazymeBaer Hasmume MexX1y nMe-
HaMU Ta6JII/I]_l KJII04eBOro cjaoBa INNER JOIN. Ha camowm xmesie cioBo INNER MOKHO
OITYCTHTb, TOCKOJIbKY JIFDO0E COeANHEHIIE TI0 YMOJTYAHUIO SIBJISICTCS BHY TPEHHUM. UTOOBI
yKa3aTh MpeuKaT, KOTOpbIii OyaeT GUuabTpoBaTh CTPOKU (yCJIOBUE COEUHEHUST), HC-
110JIb3Y i Te MHCTPYKIUIO ON.

CJreyroruii 3a1rpoc BBITIOJIHSIET BHYTPEHHEe coeunerue Tabsui Employees u Orders
u3 b/l TSQL2012; conocTaBienre COTPYAHUKOB U 3aKa30B MPOUCXOAUT HA OCHOBE IIpe-
aukarta E.empid = O.empid.

USE TSQL2012;

SELECT E.empid, E.firstname, E.lastname, O.orderid
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FROM HR.Employees AS E
JOIN Sales.Orders AS O
ON E.empid = O.empid;

Hmxe TIpeJICTaBJICH PE3yJIbTaT (B COKpalllcHHOM BI/IZIG).

empid firstname lastname orderid
1 Capa I»BUC 10258
1 Capa I>BUC 10270
1 Capa I>BUC 10275
1 Capa I»BUC 10285
1 Capa I>BUC 10292
2 Iou DY HK 10265
2 Ion DY HK 10277
2 Ion DYHK 10280
2 Ilou DY HK 10295
2 Ion DY HK 10300

(cTpok obpaborano: 830)

CyTb IaHHOTO 3a1poca MOKHO 1epehOpMyJINpPOBaTh TaK: MBI COTIOCTABJIIEM BCe
3aIMCH O COTPYJHMKAX U 3aKa3aX, y KOTOPBIX COBIA/aeT HACHTU(UKATOP COTPYAHUKA.
ITO IIOMOTaeT MOHSATH MPUHIKI PaboThl coeanterns. Ho K mogoOHOMY BOITPOCY MOKHO
nozoiitu GoJsiee (GOPMATBHO, UCTIONB3YST KOHIIETIIUN PEJISIIMOHHON aareOphl: cCHaYaIa
BBITIOJTHAETCS JIEKaPTOBO MpousBeieHre AByX Tabsuil (9 3anuceil o COTpyIHUKAX X
x 830 3amuceii o 3akazax = 7470 3anuceit), 3aTeM CTPOKHU (PUIBTPYIOTCS IO TIPEUKATY
E.empid = O.empid, B pe3ysbrare yero Bo3ppairaercs 830 zamuceit. Kak yske ymo-
MIHAJIOCh PaHEe, 3TO JIOTHYECKUTT TTOPSIIOK 00pabOTKY COEIMHEHNUS; Ha TIPAKTUKE SIIPO
B/l moskeT meficTBOBaTh MHAYE.

BernoMuuTe MpebIAyIyio IIaBy, B KOTOPOH paccMaTpUBaIOCh HCYHUCIEHUE Tpe-
JMKaTa B TPOMYHON cucteme. VIHCTPYKIMs ON 10 aHaJIOTHU ¢ WHERE 1 HAVING BO3-
BpAIlaeT TOJAbKO T€ CTPOKH, JIJIsl KOTOPBIX MPEANKAT SBJISIETCS] UCTUHHBIM (TRUE); IIpH
JOGOM JIPYTOM pe3yJibTaTe BBIONHEHUsT npeanKkaTa (FALSE uin UNKNOWN) CTPOKH
0TOPACHIBAIOTCSL.

B B/1 TSQL2012 y BCeX cOTPYMHUKOB €CTh COOTBETCTBYIOIIME 3aKa3bl, I0OITOMY B pe-
3yJIbTAT MOMAAAI0T Bee 3amucy 13 Tabuibl Employees. Eciiu GbI y KaKoro-To COTpYAHUKA
He ObLIO 3aKa30B, 3a11UCh 0 HeM ObLia Obl OT(OUILTPOBAHA.

Cuntakcuc ANSI SQL-89

BuyTtpennue coeiMHeHNs, KaK U TIEPEKPECTHBIE, MOTYT OBITh 3aMTUCAHBI ¢ TTOMOIIILIO
cunTakcrca ANSI SQL-89. [luist aToro Meskay TabauinaMu HyKHO HOCTaBUTh 3alISATYIO
U OTIPEJIETUTD YCJIOBYE B MHCTPYKITUU WHERE (CM. HUXKeE).

SELECT E.empid, E.firstname, E.lastname, O.orderid
FROM HR.Employees AS E, Sales.Orders AS O
WHERE E.empid = O.empid;

Kaxk Bunure, sTa hopma 3armcu He 1peyCMAaTPUBAET HAJIMYNE MHCTPYKITUU ON.
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OG6e BepCHU CHHTAKCHCA SIBISTIOTCS CTAHAAPTHBIMHE, OJTHOCTHIO TTO/IEPKUBAIOTCST
B SQL Server u ogmnakoBo untepuperupyiorcs sipom CYPDB/I, moatomy nukakoi
Pa3HUILI B MPOU3BOUTETBHOCTH MEKIY HUME OBITh He 0JKHO. Ho, Kak BB yBUIMTE
nasee, OfiHa M3 Bepcuii siBisietcst Gosree Ge30macHOM.

Be3onacHOCTb BHYTPEHHNX COe AUHEHUN

[Tpu ncmosp30BaHNN COEAMHEHUIT ST HACTOSITETbHO PEKOMEHYIO CIeZI0BaTh CTaH-
napty ANST SQL-92, tak Kak B HEKOTOPBIX aclieKTaX OH sIBJIsieTcst osiee Ge30MacHbIM.
JlomycTuM, BbI HATTHCAIN 3aMPOC ¢ BHYTPEHHNUM COEMHEHMEM, HO TI0 OMNOKe 3a0bLIH
yKasath ycaoBHe. B ciaydae ncnombzoBanns cuHTakcnca ANSI SQL-92 3ampoc crano-
BUTCST HEKOPPEKTHBIM 1 MHTEPTIPeTaTop reHepupyet ommbOky. [Tompobyiite, Harpumep,
3aIyCTUTD KOJI, IPE/ICTABICHHBIIN HITKeE.

SELECT E.empid, E.firstname, E.lastname, O.orderid
FROM HR.Employees AS E
JOIN Sales.Orders AS O;

Bor ITOJIyUnTE CJIEAyIolee COO6H_[6HI/IG.

Coobmenue 102, ypoBeHb 15, coctosiHue 1, cTpoka 3
HenpaBUIIBHEIN CHMHTAKCUC OKOJIO KOHCTPYKLuUM ";".

U X0Tst U3 IAHHOTO TEKCTA HE CPa3y TMOHSATHO, YTO K ONTMOKe TIPUBEIO OTCYTCTBUE
YCTIOBUSI COEJIMHEHMUSI, BBl CMOKETE 9TO BBISICHUTH M yCTpaHUTh mpobiemy. Eciu ske
MPOTIYCTUTH yCI0BUeE TP ucrosib3doBanun cuaTakcruca ANSI SQL-89, momyuunTcest kop-
PEKTHBIH 3a1TpOC, KOTOPBII BHITIOTHSET TIEPEKPECTHOE COEMHEHME.

SELECT E.empid, E.firstname, E.lastname, O.orderid
FROM HR.Employees AS E, Sales.Orders AS O;

[ToCKOJIbKY 3aIIPOC 3aBEPIIAETCS YAAUHO, IOTHUECKAST OITHOKA MOKET OCTATHCS He-
3aMeUYEeHHON 1 TI0JTh30BATEIN BAIIETO TIPUITOKEHUS MTOTyYaT HEITPABUIIbHBIC PE3YIbTaThI.
KoHeuro, Bpsij1 Jin TIPOrpaMMUCT 3a0y/IET YKA3aTh YCJIOBUE B TAKOM KOPOTKOM H ITPOCTOM
3anpoce, HO HACTOSIIMNA TPOMBIIIIEHHBINA KO/ SIBJSAETCSA Ky/Aa 60Jiee CJIOKHBIM — OH
MOJKET 06paIaThcst KO MHOTHM TabJIMIaM, COJEPKATh PasJudHbie (DUIBTPHL U IPYTHeE
syeMeHTHI. B TOI0GHBIX CIydastx BEPOSITHOCTh TOTO, UTO BbI MPOMYCTUTE YCIOBUE CO-
e/IMHeHNUs, BO3pacTaeT.

Hazeliocn, s Bac yOe il B TOM, 4TO HY3KHO UCI0J1b30BaTh cuHTakcuc ANST SQL-92.
Y Bac MOKeT BOHMKHYTB BOIPOC: & OTHOCUTCS JIU TO JK€ CAMOE K MEePEKPECTHBIM CO-
equHeHnaM? Benp y HUX He ObIBAaeT yCJIOBUH, I09TOMY 00a BapuaHTa JOJKHBI OBITh
OIMHAKOBO XOpoIuMu. S pekoMenayio Besze caenosarb crangapty ANSI SQL-92, tak
KaK 9TO C/leJIaeT Balll Koz 60Jiee MOoCae10BaATENbHbIM.,

K tomy sxe cuntakcuc ANSI SQL-89 He 1aeT 4eTKOTO IPEACTABIEHUS O TOM, C KAKUM
THUTIOM COEAMHEHUS MBI IMeeM JIeJI0 — TEePEeKPECTHBIM WM BHYTPEHHUM (BO BTOPOM
cJ1ydae IIPOrpaMMUCT MOI CJLy4aiiHO IIPOILYCTUTD YCJIOBUE).

117



asa 3

Apyrue pasHOBUAHOCTU COeAVHEeHUN

B aTom pasziesie Mbl paccMOTPHUM JIpyTye BU/IbI Ollepalinii Ha OCHOBe orieparopa JOIN:
MHO’KECTBEHHbIE, COCTaBHbBIE U HE-9KBUCOEAMHEHUS.

CocTaBHble coeMHeHUus

CocTaBHBIM Ha3bIBAIOT OOBIYHOE COEIUHEHNE, IPEAUKAT KOTOPOTO COAEPKUT OOIb-
1Ie OHOTO aTpudyTa ¢ KasKI0il CTOPOHBI. ITOT BUJ COEAMHEHMIT OOBIYHO UCIIONb3Y-
€T COCTaBHOE OTHOIIEHNE [TEPBUYHOTO U BHENIHETO KJtoueil (OTHOIIEeHNE, OCHOBAH-
HOE Cpa3y Ha HeCKOJbKHUX aTpubyTax). [IpemcraBbTe, 4TO BHENTHUI KJIIOY TabJIHIIbI
dbo.Table2 cocTout u3 cro.161108 ¢ol1 1 €0l2, KOTOPbIE CCHLIAIOTCS HA OJHOMMEHHDBIE CTOJIOLbI
u3 tabuis! dbo.Table1, 1 Terepb Bam HEOOXOAMMO HAIIUCATH 3AIIPOC, COEAUHSIIONIIT 9TH
JBe TabJIMIIbI Ha OCHOBE OTHOIIECHUST TIEPBUYHOTO U BHENTHETO Ktoueil, VTHCTPYKITHst
FROM OyZIeT BBITJIAAETD CIELYIOMUM 00pa3oM.

FROM dbo.Tablel AS T1
JOIN dbo.Table2 AS T2
ON Tl.coll = T2.coll
AND Tl.col2 = T2.col2

Paccemotpum GoJiee peaincTHaHbIi ipuMep. J[OyCTHM, BbI XOTHTE OTCJIE;KUBATD M3-
MEeHEHUsT, KOTOPbIe BHOCATCS B ¢ToJ10116I Tabmuiisl OrderDetails. [{iist 9T0ro MOKHO cO3/1aTh
JOIIOIHUTEIbHYIO Tabauiy o HassanueM OrderDetailsAudit.

USE TSQL2012;

IF OBJECT_ID('Sales.OrderDetailsAudit', 'U') IS NOT NULL
DROP TABLE Sales.OrderDetailsAudit;

CREATE TABLE Sales.OrderDetailsAudit

(

lsn INT NOT NULL IDENTITY,
orderid INT NOT NULL,
productid INT NOT NULL,
dt DATETIME NOT NULL,

loginname sysname NOT NULL,

columnname sysname NOT NULL,

oldval SQL_VARIANT,

newval SQL_VARIANT,

CONSTRAINT PK_OrderDetailsAudit PRIMARY KEY (lsn),

CONSTRAINT FK_OrderDetailsAudit_OrderDetails
FOREIGN KEY (orderid, productid)
REFERENCES Sales.OrderDetails (orderid, productid)

)

Kaxmast crpoka B Tabauiie OrderDetailsAudit xparuT cepuiitbiii Homep (1sn), Kiod
oTpefakTupoBannoil 3amucu (orderid, productid), Ha3BaHUe OTPeNaKTUPOBAHHO-
ro crosbua (columnname), crapoe sHadenue (oldval), HoBoe 3HaueHue (newval),
BpeMs BHeceHUd u3MeHeHui (dt) ¥ uMd M0JIb30BaTeIsl, KOTOPBIM MTPOU3BEJI 3alIUCh
(1loginname). Takxe uMeercs BHenTHUN Ko (cToab1s! orderid u productid), koTopsrii
cchlIaeTcs Ha 1epBUYHbIN K04 tabuisl OrderDetails (onpenenen aist crosnbuos orderid
u productid). {orycTim, BbI ke KAaKMM-TO 0GPa30M 3alliChiBaeTe BCe UBMEHEHUS, KOTOPbIe
BHOCSITCST B cTOO1TBI Tabsmm1isr OrderDetails.
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Bam myskHO HamcaTh anpoc k Tabsnam OrderDetails u OrderDetailsAudit, koTopbiii Bos-
Bparaet HHHOPMAIHIO 000 BCeX M3MEHEHMSIX 3HAUEHUH, KOTOPbIE IMEJIT MECTO B CTOJIO-
1ie gty. Kaskast mrorosast cTpoka oJpkHa coiepskaTh TeKyIee copepskumoe (Gepercst n3
tabsuiiet OrderDetails) 1 Bce ocTasbHblie 3HAYEHVST, KOTOPbIE ObLIM 3aTTUCAHBI 10 U TTOCJIE
BHECEHUsI U3MEHeH U (HeoOX0oAnMble aHHbIe MOKHO HaiiTu B Tabmiie OrderDetailsAudit).
J1J151 9TOTO HY3KHO BBITTOJTHUTH COEIITHEHNE HA OCHOBE OTHOIIIEHUST TIEPBIYHOTO 1 BHEIII-
HeTO KJIIovell, Kak OKa3aHo HITKe.

SELECT OD.orderid, OD.productid, OD.qgty,
ODA.dt, ODA.loginname, ODA.oldval, ODA.newval
FROM Sales.OrderDetails AS OD
JOIN Sales.OrderDetailsAudit AS ODA
ON OD.orderid = ODA.orderid
AND OD.productid = ODA.productid
WHERE ODA.columnname = N'gty';

IIOCKOHbe(HTHHHGHHeOCHOBaHO}ﬂlHeCKOHBKHXQTpH6YTaX,yCHOBHeCOQHHHeHHH
ABJIAETCA COCTaBHBIM.

He-3kBucoeguHeHuns

COG,Z[I/IHGHI/IQ, B yCJIOBUUM KOTOPOTO Y4aCTBYET TOJIBKO OII€EPATOP PaBEHCTBA, HAa3bI-
BalOT 9KBHCOECUHECHHUEM. yCJIOBI/Ie, KOTOPOE 3aITMCbIBAE€TCA C ITIOMOIIbIO JIIOOBIX JApyTrux
OIIEpaTOpPOB, HA3BIBACTCA HE-9KBUCOEC/IHHEHUEM.

NMPUMEHAHUE

CranpapTHas Bepcus s3bika SQL noaaepxmBaeT Tak Ha3blBAeMble ECTECTBEHHbIE
COeaVIHEHUS, KOTOPbIE, B CYLLHOCTU, ABNAOTCHA BHYTPEHHUMU N OCHOBbLIBAKOTCS
Ha conocTaB/IEHMN pa3Hbix CTONBLOB C OOHUM 1 TEM Xe MMeHeM. Hanpumep, Bbl-
paxeHue T1 NATURAL JOIN T2 coeauHseT cTpoku mexay T1 1 T2, BbinonHas
COMOCTaBJIEHE OOHOMMEHHbIX CTONOLOB C 06enx CTopoH. B a3bike T-SQL HeT
peanusaunmn eCTeCTBEHHbIX COeANHEHUI (MO KpanHen Mmepe, B Bepcun SQL Server
2012). Ecnu ycnoBue 0CHOBbIBAETCS Ha IBOMYHOM OnepaTope (pPaBeHCTBa UK He-
paBeHCTBA), Ornepauus Ha3bIBaeTCs TeTa-coeauHeHneMm. To eCTb K 3TOM kKaTteropum
MOXHO OTHECTU KakK 3KBU-, TakK N HE-OKBUCOEANHEHUS.

B kaugectBe IIpMEpa HE-9KBUCOEC/INHEHNA BO3bMEM CJIeI[yIOHII/Ifl 3alpoc, KOTOpblﬁ
reHepupyer YHUKaJbHbIE Hapbl COTPYAHUKOB, OObEUHSI ABa 9K3eMILIspa TabIUIbl
Employees.

SELECT
El.empid, El.firstname, El.lastname,
E2.empid, E2.firstname, E2.lastname
FROM HR.Employees AS E1
JOIN HR.Employees AS E2
ON El.empid < E2.empid;

Ob6paTnTe BHIMaHME Ha IPEINKAT, YKa3aHHLIN B HHCTPYKIty ON. [lesb 3ampoca —
CreHepupOBaTh YHUKAIbHbIE TTAPBI COTPYAHUKOB. [Ipu Mciob30BaHIM TIEPEKPECTHOTO
COENTMHEHST PE3YIBTAT COMEPKAT OBl MAPDI, COCTOSIINE U3 OJMHAKOBBIX HIEMEHTOB
(mampumep, 1 u 1), a Takke 3eprasibHble coueTanud (Takue kak 1 BMecre ¢ 2 u 2 BMecre
¢ 1). ¥ BHyTpeHHETO COeITUHEHNUS eCTh YCJIOBHE, C IOMOIIBIO KOTOPOTO MOXKHO C/IeIaTh

119




asa 3

TaK, YTOOBI KJIIOY C JIEBOI CTOPOHBI GBI MEHbIIIE K/II0Ya, KOTOPBIA HAXOAUTC CIIPABa, 4TO
UCKJIIOYWT /[BA BBINIEONMCAHHBIX cirydast. [1apbl ¢ 0lMHAKOBBIME 2JIEMEHTAMU OTCEIOTCS
M3-32 PaBEHCTBA CTOPOH. 3ePKaJIbHbIE COUETAHUST TOXKE He MPOMLYT MPOBEPKY: OJIUH
U3 BapUaHTOB OyzeT 0TOpachIBaThCs, IIOTOMY YTO JIEBBII KIIOY JOJLKEH OBITh MEHbIIE
mpaBoro. [lepekpecTHoe coeprtenyie reHeprpyeT 81 BO3MOKHBII BapraHT, 36 13 KOTOPHIX
SIBJISTIOTCST YHUKAJIbHBIMU ¥ BO3BPAIIAIOTCS HAIIIUM 3aITPOCOM.

empid firstname lastname empid firstname lastname

1 Capa I>BUC 2 Ion DY HK

1 Capa I=>BUC 3 Ixy nm JIbo

2 Ion Oy HK 3 Ixy om JIBo

1 Capa IIsBUC 4 Vaunb Tlenen

2 Ilon OYyHK 4 Nannb Tlenen

3 Ixy nu JIB0 4 Nannb Tlenen

1 Capa II>BUC 5 CBen Bak

2 Jife): DYyHK 5 CBeH Bak

3 Ky nv JIs10 5 CBeH Bak

4 Nannb llenen 5 CBeH Bak

1 Capa IIsBUC 6 Ilon Cyypc

2 IloH DYHK 6 Ilon Cyypc

3 IRy ou JIsi0 6 Tlon Cyypc

4 Vaunb Tlenen 6 Tlon Cyypc

5 Ceen Bak 6 Tlon Cyypc

1 Capa I>BUC 7 Paccen Kuur

2 o DY HK 7 Paccen Kuur

3 Ixy nm JIB0 7 Paccen Kuur

4 Naunp Tlennen 7 Paccen Kuur

5 CBeH Bak 7 Paccen Kuur

6 Tlor Cyypc 7 Paccen Kyur

1 Capa II»BUC 8 Mapus KamepoH

2 Jite):: dyHK 8 Mapwus KamepoH

3 Xy ou JIb0 8 Mapus Kamepon

4 Nannb llenen 8 Mapus KamMepoH

5 CBeH Bak 8 Mapus KamepoH

6 Ilon Cyypc 8 Mapus KamepoH

7 Paccen Kuur 8 Mapus KamMepoH

1 Capa I>BUC 9 305 JonromnsaToBa
2 Ion DY HK 9 305 JonromnsToBa
3 IRy nm JIB0 9 305 JonromnsToBa
4 Vannb Tlenern 9 305 JonromnsiToBa
5 CBen Bak 9 305 JonromsiToBa
6 Tlon Cyypc 9 305 IonronsaToBa
7 Paccen Kuur 9 304 IonronaToBa
8 Mapus KamepoH 9 305 IoronsiToBa

(cTpoxk obpaborano: 36)

Ec/mm BBI Bee elnie He IOHIN, Kak paboTaeT 9TOT 3a1poc, IONpodyiiTe paso6paTh €ro
TOIIIAr0BO, B3sIB MEHbIIIee KOTNYECTBO COTPYAHUKOB. IIpencrasbre, uto Tabsmia Employees
coniepkuT Beero Tpu 3anucu: 1, 2 u 3. CHavyasa BBIMOJHUM JIEKAPTOBO MTPOU3BEIeHNE
JBYX 9K3EMILIAPOB TabJIMIIbL.
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El.empid E2.empid

W W WM NN PR
W NP WNDRE WN R

[Tocsie orduapTpanum cTpok Ha ocHOBe IpeAukaTa E1.empid < E2.empid
OCTaHEeTCs BCETO TP TTapHI.

El.empid E2.empid
1

1 3

2 3

MHOXeCTBEeHHble COeANHEHUS

Omepatop coenuuerns paboTaeT TOABKO C ABYMSI TaOJIHIAMI, HO OJIUH 3aI[POC MOJKET
coziepKaTh HeCKOJIBKO TaKUX olleparinii. B 1iesoM, ecsrit B MHCTPYKINN FROM MTOSIBIISAETCST
HECKOJIBKO TAOJIMIHBIX OTIEPATOPOB, BCE OHI BBITMOTHSIOTCS CIeBA HATPAaBO. Taknum 06-
pasoM, pe3yJbTaT BBIIIOJHEHNS IIEPBOTrO OllepaTopa SIBJISAETCS JIEBbIM OIEPAaH/IOM [
BTOPOTO, W TaK JIajblie 110 Iernouke. Ecan B WHCTpYKINN FOR HAXOAUTCS HECKOTBKO
COEJIMHEHMWIA, JIBe TAOJUIIBI YUYACTBYIOT TOJBKO B IEPBOM CJIYYaE, a BO BCEX OCTAIBHBIX
GepeTcst pe3yJibTarT, MOJYUeHHbII Ha TIPeIbILYIIeM aTarie. B 1eJisX MOBbIIeHUsT TIPOU3-
BOIUTENBHOCTH 171po b/l MOKeT M3MEHS T MOPSIZIOK CIeI0BAHUS OTIepaInii TepekpecT-
HOTO ¥ BHYTPEHHETO COeInHEHU (Jale BCero UMEHHO TaK U TIPOUCXONT ); OTHAKO Ha
KOPPEKTHOCTb UTOTOBOT'O Pe3yJibTaTa 9TO HUKAK He BJIUSET.

Cuenyromuii sarpoc coepunset tabauist Customers u Orders, cormocTaB/IsIs KINEHTOB
C WX 3aKa3aMu, U 3aTeM J06aBIsIeT ToayIeHHbIN Habop K Tabmiuiie OrderDetails, uTo6mr
MTOJIYYUTD 3aKa3bl U KX COCTABJISIOTIHE.

SELECT
C.custid, C.companyname, O.orderid,
OD.productid, OD.gty
FROM Sales.Customers AS C
JOIN Sales.Orders AS O
ON C.custid = O.custid
JOIN Sales.OrderDetails AS OD
ON O.orderid = OD.orderid;

COKpaHIEHHaH BEpCuUs pe3yJibTaTa, FECHEPUPYEMOIO 9TUM 3alIPOCOM, TIPEJACTaBJI€HA
HUIKE.

custid companyname orderid productid aty
85 Knuent ENQZT 10248 11 12
85 KnmenTt ENQZT 10248 42 10
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85 KnmenTt ENQZT 10248 72 5
79 Knuent FAPSM 10249 14 9
79 Knuent FAPSM 10249 51 40
34 KnmmenTt IBVRG 10250 41 10
34 KnmuenTt IBVRG 10250 51 35
34 Knuent IBVRG 10250 65 15
84 Knuent NRCSK 10251 22 6
84 KnmenTt NRCSK 10251 57 15

(cTpok obpaborano: 2155)

BHewHune coeagnHeHuns

ITo cpaBHEHMIO C IPYTUMA PA3HOBUAHOCTSIMU OoTiepaTopa JOIN BHeTITHee Coe[MHEeHNe
06BIYHO OKa3bIBAETCs HoJiee CIOKHBIM Jist Bocipustus. Haunem ¢ ocHoB. Eciii BbI X0po-
IO YCBOUTE COMEP;KUMOE CIIEIYIOIIETO TTOIPA3/IEa M 3aX0TUTE U3YIUTH GOJIee CIOKHBIH
MaTtepuall, TO B KOHIle JAHHO¥ TIaBbl MOKHO Oy/IeT 03HAKOMUTHCS ¢ HETPUBUATBHBIMI
acreKkTaMu BHeNrHuil coepuaennit. OTHAKO 9TH TEMBI He SIBISIOTCS 00s13aTeTbHBIMU,
U BbI BCET/Ia CMOKETE BEPHYTHCS K HUM TI03K€, KOT/ia Oy1eTe TOTOBbI.

Oowume ceepaeHnd

Buemnue coenunenust nogsusiuch B crangapre ANSI SQIL.-92. B otsinune ot BHYT-
PEHHUX 1 TIepPeKPECTHBIX Y HUX €CTh TOJBKO O/IHA BEPCHST CHHTAKCHUCA: KITFOUEBOE CJIOBO
JOIN HaxoAUTCA MEXIY UMeHaMU Ta6]II/II_[, a yCJIoBHE obo3HayaeTca I/IHCprKHI/Ief/’I ON.
Buemninee coeunenye COCTOUT U3 TEX Ke [BYX JIOTMYECKUX ITAIIOB, YTO U BHyTpeHHee
(nmexapToBO NpousBeicHre 1 (GUITHTPAIINS ), TIITIOC TPETUH YHUKATBHBIN 3Tall, Hd KOTOPOM
B PE3YJIBTUPYIONTHH HAGOP T0OABIIAIOTCS BHEITHIE CTPOKHL.

Yro6bl 0CTABUTH TAGJIUIIBI B PE3YJIBTUPYIONIEM HAOOPE, MEJKLY X IMEHAMU YKA3bl-
BaloTcCs KatodeBble ¢jioBa LEFT OUTER JOIN, RIGHT OUTER JOINwmmm FULL OUTER
JOTN. C10BO OUTER siBJisieTcst HeobsizaTebHbiM. CtoBa LEFT 1 RTGHT 03HAYAIOT, 4TO
B PE3YJIbTAT TIOMAAAIOT CTPOKH U3 COOTBETCTBEHHO JIEBOM WJIH TTPABOH TaOIHUIL, YTOODI
COXPaHUTDb CTPOKU U3 obenx CTOPOH, UCII0JIb3yeTcs coBO FULL. Ha TpeTbem atarie Joru-
yeckoit 06pabOTKHI BHETITHEE COEANHEHTE UCTIONB3YET TPeANKAT ON, 4TOObI OMPEIeTUTh
3aITUCH, JIJIST KOTOPBIX HE HAIIIOCH COOTBETCTBYSI B IPYTrOil TabJIuIle (3TO U €CTh BHEITHIE
crpokw). [Tosxe gaHHbIE 3AMTHUCH TOOABIISIIOTCS K TEM, 4TO yrKe GBI 0TOOPAaHBI Ha IBYX
MPEBIYIIIX ITATAX; BCEM aTPUOYTaM € TIPOTHBOIIOIOKHOI CTOPOHBI, IJIST KOTOPBIX HE
HaIILJIOCh COOTBETCTBUS, YyCTaHaBIUBaeTCA 3HayeHne NULL.

YT06bI Jryylire MOHSTH NPUHIIUIT pabOThI BHEIIHETO COEMHEHNsT, PACCMOTPUM IIPHU-
Mep. Caeyromuii 3arpoc coeuasiet Tabuibl Customers u Orders, ocHOBBIBasiCh Ha COOT-
BETCTBUU MEXK/y UAEHTU(DUKATOPAMU KJINEHTOB, KOTOPbIE B HUX XPAHSTCS; B KAUECTBE
pe3yJibTaTa BO3BPAIAOTCS 3aMMCH O KIMEHTaX 1 CAeJaHHBIX UMU 3aKa3aX. JTO JeBoe
BHEIITHEE COeIMHEHIE, I0ITOMY B PE3YJIbTUPYIONIHI HAOOP HOIALyT KIUEHTHI, Y KOTOPBIX
HEeT HU O/IHOTO 3aKa3a.

SELECT C.custid, C.companyname, O.orderid
FROM Sales.Customers AS C
LEFT OUTER JOIN Sales.Orders AS O
ON C.custid = O.custid;
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Huske npencraBiieHbl JaHHbIe, CTEHEPUPOBAHHBIE 9TUM 3aITPOCOM (B COKPAIIIEHHOM

BHJIE).

56
56
57
58
58
58
58
91
91
91
91
91
91
91

companyname

Knuent
KineHT
KinneHT
KineHT
KnneHT
KianeHT

KnneHnT
Knnent
KnneHnt
KnneHnT
KnneHnT
Knment
Knnent
Knment
Knment
KineHT
KinneHT
KineHT
KinaneHT

KnneHnT
KnneHnT
Knnent
KnneHnT
KnneHnT
KnmeHnT
Knment

Knment
Knment
KineHT
KinneHT
KineHT
KinneHT
KianeHT

(cTpok obpaboTaHo:

NRZBB
NRZBB
NRZBB
NRZBB
NRZBB
NRZBB

KIDPX
KIDPX
KIDPX
KIDPX
KIDPX
KIDPX
KIDPX
DTDMN
WVFAF
WVFAF
WVFAF
WVFAF
WVFAF

ONIVZ
ONIVZ
WVAXS
AHXHT
AHXHT
AHXHT
AHXHT

CCFIZ
CCFIZ
CCFIZ
CCFIZ
CCFIZ
CCFIZ
CCFIZ

832)

JlBa kinenra B Tabsuie Customers He pasMmerajii 3akas3os. VX uaeHTuhUKaToOpbI 22
1 57. 3amMeTbTe, UTO B pe3yJibTupytoiieM Habope arpulyThl Tabsuibl Orders Ay JaHHbIX
KJIMEHTOB PaBHbI NULL. OUYeBHIHO, 4TO TH JBe 3ancy ObLin 0T(UILTPOBAHBI HA BTOPOM
sraie coeguHenrs (OCHOBAHHOM Ha IIpeaukare ON), HO J00aBJIEHbI Ha TPETHEM, 10-
CKOJIbKY BC€ 3allMCH U3 JIEBOI TabJIUIIbI JOJKHBI OCTaBaThes Ha Mecre. [Ipu BHyTpeHHeM
coeiMHeHK OHU OBl He MOMaJI B KOHEYHBIN Pe3yJibTar.

KoHeuHblii pe3yJibTaT BHEITHETO COEIMHEHUSI MOKHO BOCIIPUHUMATH KaK COBOKYII-
HOCTD /IBYX THUIIOB CTPOK, KOTOPbIE 6epyTCH OTHOCHUTEJIbHO «COXpaHHeMOﬁ» Ta6]II/IHbI —
BHYTPEHHUX 1 BHENTHUX. BHyTpeHHNE CTPOKN UMEIOT COOTBETCTBUSI C IPYTOI CTOPOHBI
(c yuetom mpennkaTa ON), a BHenTHIe — HeT. Ecyiu BHellTHee coeTnHEHNE BO3BPATIaeT
06a BU/1a CTPOK, TO BHYTPEHHEE TOJIBKO OJIMH (BHYTPEHHUIT, KAK HECJIOKHO JI0TaIaThCs ).
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C BHEITHUM COEJIMHEHUEM CBI3aH OJIMTH MOMEHT, KOTOPBII YaCTO SBJIAETCS HCTOUHN-
KOM 3a0JTysK/IeHWI: KaK BBl J[yMaeTe, B KAKOW MHCTPYKITMN JIOJIKHO Pa3MEIaThCs YCI0-
Bre — ON i WHERE? Kak BUIHO TT0 CTPOKaM COXPaHsSeMOH Tab MBI, OKOHYATETbHAST
(brbTpaIsa mpoucxoUT He B UHCTPYKIINHU ONj; IPYyTUMU CJIOBAMH, IIPEIKAT ON OTBeYaeT
TOJIBKO 32 COTIOCTABJIEHUE CTPOK € 0OEMX CTOPOH, HE OMPEIEISIs, TTOTA/LY T JIK OHU B Pe3yJTb-
Tupytoni Habop. Taknm 06pazoM, 3Ta MHCTPYKITHS TOMMTCST IS 3aIaHUST TIPOMEKY TOY-
HBIX TIpeuKaToB. Eciii BbI XOTUTE TPUMEHUTD (PUIBTP K CTPOKAM, KOTOPBIE YKe ITPOILIN
BHEIIHeE COeIMHEHIE, U BAM HY;KHO, YTOOBI TaHHAS OTePAIlHsl BBITOIHSAIACH B CAMOM
KOHIIE, YKQKUTE CBOM MPENKAT B MHCTPYKITNH WHERE, KoTOpast 06pabaThIBaeTCsT TTOCTe
aTana FROM, B 4aCTHOCTH, IIOCJIE 06pa60TI<1/I BCeX TabJUYHBIX OIEPAaTOPOB (K KOTOPBIM
OTHOCHTCS U oriepaTop JOTN) U J06aBIeHNsT BHENTHUX CTPOK. K ToMy ke, MHCTPYKIHsT
WHERE, B oTJimurie 0T ON, OKOHUATeIbHO OTOPACKIBAET BCE JIMIITHUE 3aITHCH.

[IpencraBbTe, 4YTO BaM HY’KHO BEPHYTD 3alIUCH TOJIBKO O TeX KJIMEeHTaX, KOTOpbIe He
Da3MECTIJIN HU OTHOTO 3aKa3a (M, TOBOPst bosee (hopMaTbHO, BaM HYKHO BEPHYThH
JIAIIb BHENTHUE CTPOKK ). 32 OCHOBY MOKHO B3ATh IIPEBIAYIIHIT 3a1IPOC, T0O6aBUB B HETO
HHCTPYKINIO WHERE, KOTOpast OTOMPAET MCKIIOYUTENHFHO BHEITHUE CTPoku. Kak Bbr
MOMHUTE, TAKHE CTPOKU MOKHO OTIPEJEJTUTD 0 3HAYeHUsIM NULL, B aTprOyTax, KOTOPbIe
HAXOJISITCSI € TIPOTUBOTIOJIOKHON CTOPOHBI OTHOCUTEIHHO COXPAHSIEMON TabJIUIIbI, —
MMEHHO Ha HUX JI0JIKEH OPUEHTUPOBATLCS Halll (DUJIBTP.

SELECT C.custid, C.companyname
FROM Sales.Customers AS C
LEFT OUTER JOIN Sales.Orders AS O
ON C.custid = O.custid
WHERE O.orderid IS NULL;

ITOT 3arpoc BEPHET TOJIBKO J[Be 3aIuch 0 Kianentax. Vx unentuduratopsr 22 u 57.

custid companyname
22 Knuent DTDMN
57 Knuent WVAXS

(cTpox obpaboTanHo: 2)

B aToM 3ampoce ecTh HECKOIBKO MOMEHTOB, Ha KOTOPbIE CTOUT OGPAaTUTh BHIMAHME.,
Yike YIIOMHUHAJIOCDh, UTO 1711 IIOMCKa OTMETOK NULL BMECTO 3HaKa paBEHCTBaA Heo6X0/:[1/IMo
MCIOJIb30BATD 011epaTop IS NULL. ITO BBI3BAHO TEM, UTO [TPU COIIOCTABJIECHUM OTMETKHI
NULL ¢ JifoOBIM APYTUM 3HaueHHeM (BKJTfoYast NULL ) 3HAK PaBEHCTBA BCET/Ia BO3BPaIlaeT
UNKNOWN. Kpome Toro, BaskeH aTpuOy T, HCIIOJIb3yeMBbIil [ist (prIbTparuu, KOTopbiii Oe-
peTcst U3 TOH TabIIMIIBI, YTO He TIOHOCTHIO MOMAJIaeT B pe3yabTupyionmii Habop. HyskHo
OT/IaTh MPEANIOUTEHNE aTPUOYTY, KOTOPBII BO BHEITHEH CTPOKE MOKET COAEPKATH HC-
KJIIOYUTENbHO OTMETKY NULL (Zpyrue 3HaueHus, 6epyH1Hecs1 U3 OCHOBHOU TabJIUIIbI, HE
nomyckatoTest). Takum 06pa3oM, y HAC €CTh TPU BapHaHTa: CTOJIOEI] TIEPBUYHOTO KITI0Ya,
CTOJIGETL, IO KOTOPOMY BBITIOJTHSIETCSI COETUHEHIE, U CTOJIOEI, OMPEIEIEHHBIN ¢ TOMO-
1IblIo orpanndenns NOT NULL. [IepBuuHbIi KJTI04 He MOKeT PaBHATbCSI NULL; ecJii ero
arpubyT COMEPKUT TAaKOE 3HAYCHHE, ITO CBUIETENBCTBYET TOJIBKO 00 OJJHOM — CTPOKA
stBJIsIeTCst BHeIHei. Eci aTpubyT, o0 KOTOPOMY BBITIOJTHSIETCS COCANHEHUE, COICPIKUAT
NULL, CTPOKa OTOPAChIBAETCSI HA BTOPOM 3TAlle, KOT/Ia IPUMEHSIETCSI TIPEMKAT; MHBIMU
CJIOBAMH, 3TO TaksKe GyIeT MPU3HAKOM BHelHel cTpokn. To jke caMoe MOKHO CKa3aTh
o0 cToJibIie ¢ orpaHryeHreM NOT NULL, KOTOPOMY MpucBanBaercst NULL.
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Yr1006bI IPUMEHUTH Ha IIPAKTUKE MOJyYEHHbIe 3HAHUS U 3aKPENNTh MPOHIeHHbII
Marepua, He 3a0ybTe BBIIOJTHUTD YIPAKHEHNUST, IPUBEICHHBIE B KOHIIE TJIABbI.

AononHutenbHble cBeaeHns

ITOT pa3zeJi ImocBAleH 6oJiee CJI0KHBIM aclleKTaM BHEIIHUX COEIMHEHMIA. Omn ne
ABJISIETCS 003aTEHHBIM K IIPOYTEHNIO, U BbI MOJKETE BEPHYTHCA K HEMY IT037KE, KOT1a
XOpOoIIO YCBOUTE OCHOBBI.

JToGaByieHre OTCYTCTBYIOIMIMX 3HAYEHHI

Vcronb3yst BHEITHIE COETUHEHNS], MOKHO UAEHTU(UITUPOBATL 1 TOOABJISATH OTCYT-
crByIonre 3Hadenust. IIpeacraBbre, 4To Bam HEOOXOAMMO HOIYYNUTh BCE 3aKa3bl M3 TaOJIAIIbI
Orders 8 BT TSQL2012. Kaskmas nata c 1 ssaBapst 2006 T. 10 31 gexabpst 2008 r. 1o/KHA UMETh
KaK MIUHVMYM OJIHY 3aIHCh. BaM He Hy’KHO JIeJIaTh HIYEro 0COOEHHOTO ¢ 3TUM JUATIA30HOM
J1aT, HO Pe3yJIbTaT JOJIKEH COIEPKATD JJaKe Te IHU, B KOTOPbIE He OBLIO CIEIAHO HU OJTHOTO
3aKasa (B IAHHOM CJIyJae B KaUeCTBe 3arJIyIIKK BCTABJISIETCsI 3HadeHre NULL).

Yto6bI PermuTh 3Ty 3aj1auy, CAeAYeT [JIsT Hadaaa HAMuCcaTh 3ampoc, KOTOPBIH BO3-
BpallaeT IOCJAe0BATEIBHOCTD BCEX /IAT B HYKHOM JMAIa30HE. 3aTEM BbI CMOYKETE BbI-
MOJIHUTD BHEITHEE COeIHEHUE 5TOro Habopa ¢ Tabsuiieit Orders. Pesyibrar, 1oy 4eHHbII
TakuM 06pa3oM, Oy/IeT BKIIOYATH ATl C OTCYTCTBYIOMMI 3aKa3aMH.

Jluist mosryyeHust Habopa [aT B 3aJaHHOM JUallasoHe st OGBIYHO MCIOJIb3YI0 BCIIOMO-
rateJibHyt0 Tabuiy ¢ yrciaamu. Jta tabnuia (HasoseM ee dbo.Nums) umeet Bcero opuH
croabel N, 3al0JHEHHbBIN [10CAe10BaTeIbHOCTDIO 1eJI0YnCIeHHbIX 3HaueHuil (1, 2, 3
U T. 1.). Sl HaX0Ky TaKoii oAX0/ Ype3BbIYaiiHO yAOGHBIM U UCIIOJIb3YIO €TI0 Il PELIeHHsI
MHOIrUM 11pobiieM. JlocTaTouHO OJMH pa3 co31aTh MOA00HYIO TabJIUIy ¥ HAIIOJHWUTD ee
oCIeIoBaTeIbHOCTBI0 Heobxoanmoit iHbl (B BT TSQL2012 oHa yike ectb).

[TepBBIM IETOM BaM HEOOXOIMMO CTEHEPUPOBATE TTOCJIET0BATETLHOCTD BCEX /IAT B 3a-
JaHHOM aiuarnasone. [[Jist 5T0ro MOKHO BBIIOJIHUTE 3arpoc k Tabsmie Nums u otob6path
HY’KHOE KOJIMYECTBO 3anuceil (1o OHON Ha Kaxk/bli JeHb). KommuecTBo mHEl Jierko
OTPEIeSNTH € MOMOTILIO (hyHKIMY DATEDTFF. [lobaBasasin — 1 AHEH K HAYaTbHOMY
suavennio (1 ausaps 2006 T.), BBl MOKeTe U3BJIE€Yb U3 [IOCIEA0BATENLHOCTU HEOOXOU-
MyI0 ZaTy. BoT Kak BbIIJIAUT UTOTOBBII 3aIIPOC.

SELECT DATEADD (day, n-1, '20060101') AS orderdate
FROM dbo.Nums

WHERE n <= DATEDIFF (day, '20060101', '20081231") + 1
ORDER BY orderdate;

B pesysipTaTe Bo3BpariaeTcs mocsenoBaTeapbHOCTh Beex aaT ¢ 1 auBaps 2006 .
no 31 gexabps 2008 1. (cMm. HUKeE).

orderdate

2006-01-01 00:00:00.000
2006-01-02 00:00:00.000
2006-01-03 00:00:00.000
2006-01-04 00:00:00.000
2006-01-05 00:00:00.000
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2008-12-27 00:00:00.000
2008-12-28 00:00:00.000
2008-12-29 00:00:00.000
2008-12-30 00:00:00.000
2008-12-31 00:00:00.000

(cTpox obpaborano: 1096)

Teneps 106aBUM B 3a1poc JieBoe BHelnHee coepntenye tabi Nums u Orders. Y-
JIOBUE COEANHEHUST COMOCTABJISIET ATy U3 JieBoi cTopoHbl (NUMS) u 3HaueHme cToJ0-
1a orderdate cripasa (Orders). /lyist aTOTO MCIIOTB3yeETCST BhIpaskeHne DATEADD (day ,
Nums.n - 1, '20060101").

SELECT DATEADD(day, Nums.n - 1, '20060101') AS orderdate,
O.orderid, O.custid, O.empid
FROM dbo.Nums
LEFT OUTER JOIN Sales.Orders AS O
ON DATEADD (day, Nums.n - 1, '20060101') = O.orderdate
WHERE Nums.n <= DATEDIFF (day, '20060101', '20081231") + 1
ORDER BY orderdate;

Bort ypesanHnas Bepcust pe3ybTaTa, KOTOPBIH TeHePUPYeT AaHHBIH 3a1poc.

orderdate orderid custid empid
2006-01-01 00:00:00.000 NULL NULL NULL
2006-01-02 00:00:00.000 NULL NULL NULL
2006-01-03 00:00:00.000 NULL NULL NULL
2006-01-04 00:00:00.000 NULL NULL NULL
2006-01-05 00:00:00.000 NULL NULL NULL
2006-06-29 00:00:00.000 NULL NULL NULL
2006-06-30 00:00:00.000 NULL NULL NULL
2006-07-01 00:00:00.000 NULL NULL NULL
2006-07-02 00:00:00.000 NULL NULL NULL
2006-07-03 00:00:00.000 NULL NULL NULL
2006-07-04 00:00:00.000 10248 85 5
2006-07-05 00:00:00.000 10249 79 6
2006-07-06 00:00:00.000 NULL NULL NULL
2006-07-07 00:00:00.000 NULL NULL NULL
2006-07-08 00:00:00.000 10250 34 4
2006-07-08 00:00:00.000 10251 84 3
2006-07-09 00:00:00.000 10252 76 4
2006-07-10 00:00:00.000 10253 34 3
2006-07-11 00:00:00.000 10254 14 5
2006-07-12 00:00:00.000 10255 68 9
2006-07-13 00:00:00.000 NULL NULL NULL
2006-07-14 00:00:00.000 NULL NULL NULL
2006-07-15 00:00:00.000 10256 88 3
2006-07-16 00:00:00.000 10257 35 4
2008-12-27 00:00:00.000 NULL NULL NULL
2008-12-28 00:00:00.000 NULL NULL NULL
2008-12-29 00:00:00.000 NULL NULL NULL
2008-12-30 00:00:00.000 NULL NULL NULL
2008-12-31 00:00:00.000 NULL NULL NULL

(cTpox obpaborano: 1446)
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Te 1aTbl, KOTOPBIX HET C IPABOil CTOPOHBI COEAUHEHNUS, OYAYT COAEPKATh 3HAUCHU
NULL Bo Bcex croionax tabauisr Orders.

@DuibTpanusi aTpuOyTOB C MPOTHBONOJOKHON CTOPOHDI
BHEIIIHET0 COeUHEHUS

[Ipu moucke JOTHIECKUX OMUOOK B KOJIE, COIEPIKAIIEM BHEITHUE COETMHEHNUS, 0CO-
60e BHIMaHIeE CJEAYET YAETIITh HHCTPYKIMY WHERE. Eciii mpeankaT, KOTOpPbIil B Hell
YKa3aH, CChLIAETCS HAa aTPUOYT U3 IPOTUBOIMOJIOKHON CTOPOHBI COETMHEHMSI 1 [TPU ITOM
HCIIOJIb3YETCS BhIpAKEHNE BUIa <aTpnby T> <oIepaTop> <3HadeHMe>, ITO 0OBIYHO
CBU/IETEIHCTBYET O HEKOPPEKTHOCTHU 3ampoca. /lesio B ToM, 4To aTpuOyThI, B3SATHIE U3
MIPOTUBOIIOJIOKHON CTOPOHBI COe/IMHEHNS], BO BHEITHUX CTPOKAxX paBHbI NULL, a BbIpa-
sKeHre NULL <orepaTop> <3HadeHue> Bo3BpaliaeT UNKNOWN (pasBe YTO yKa3aH
omneparop IS NULL, KOTOpPbIH uieT orMeTku NULL). HamomuuMm, 4To MHCTPYKIIMSA
WHERE oTOpachiBaeT 3HaueHust UNKNOWN. B urore takoil mpeankat oT(huaIbTpOBbIBAET
BCe BHEIIHUE CTPOKU, HUBEJUPYS JeiCTBHE BHEIIHETO coefuHeHus. Jpyrumu cioBamu,
BHeIlIHee coelnHeHNe mpeBpaiiaercs Bo BHyTpeHHee. [lomyyaercs, yTo nporpamMmmuct
JOTYCTHI ONMHOKY 6O TTpH BBIGOPE THIIA COETMHEHNUs, MO0 B TipeainkaTe. Eciu Bl
He OYeHb ITOHNMaeTe, 0 4YeM peub, CJeIYIONUH IpuMep I0JKeH Bee TTPOSICHUTD.

SELECT C.custid, C.companyname, O.orderid, O.orderdate
FROM Sales.Customers AS C
LEFT OUTER JOIN Sales.Orders AS O
ON C.custid = O.custid
WHERE O.orderdate >= '20070101"';

ITOT 3alPOC BBIIOJHAET JieBoe BHelIHee coeanHenne Tabimi Customers u Orders.
[Tepen npumenerreM GubTpa WHERE oriepatop JOIN BO3BpalllaeT BHYTPEHHHE U BHEII-
HUE 3aMUCH O KJIMEHTaX; Y ePBBIX UMEIOTCST 3aKa3bl, & Y BTOPbIX — HeT (y HUX aTpu-
GyTbl Tabsmier Orders paBHbl NULL). IIpequkar O.orderdate >= '20070101"
B MHCTPYKIIMK WHERE BosBpaiiaeT UNKNOWN /Ijis BCeX BHEITHUX CTPOK, TOCKOJIBKY MX
atpu6yr 0.orderdate pasen NULL. B utore Bce BHEIIHIE CTPOKM OTOPACHIBAIOTCA Ha dTarie
WHERE — B 9TOM MOYKHO YOEIUTHCS, B3TJISTHYB Ha PE3yJIbTAT, IPEICTABIEHHDIN HITKE.

custid companyname orderid orderdate

19 KnmesnT RFNQC 10400 2007-01-01 00:00:00.000
65 Knuent NYUHS 10401 2007-01-01 00:00:00.000
20 KnuenT THHDP 10402 2007-01-02 00:00:00.000
20 KnuenT THHDP 10403 2007-01-03 00:00:00.000
49 KnmenTt CQRAA 10404 2007-01-03 00:00:00.000
58 KnuenT AHXHT 11073 2008-05-05 00:00:00.000
73 Knuent JMIKW 11074 2008-05-06 00:00:00.000
68 Knuent CCKOT 11075 2008-05-06 00:00:00.000
9 KnmenTt RTXGC 11076 2008-05-06 00:00:00.000
65 Knuent NYUHS 11077 2008-05-06 00:00:00.000

(cTpoxk obpaboranHo: 678)

ITO 0O3HAYAET, YTO B IAHHOM CJIyJae NCTIOIb30BAHIE BHEITHETO COeANHEHNST He TMeeT
cmbicia. [lomyiena omubka aubo mpu BeIGope pasHOBUAHOCTH otieparopa JOTN, 60
MIPY HAITUCAHUU TIpeinKaTa WHERE.
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MHo:KkecTBeHHbIE€ BHEIIIHUE CO€IUHEHUA

Bcnomuure, Kak Mbl 00CYsKIaau OJHOBPeMeHHbIe olepaluy B riase 2. Torga Bbl
Y3HaJIM, YTO BCE BbIPAKEHUsI, HAXOAAIIMECS Ha OJHOM JIOTHYECKOM aTare 00paboTKH,
BBIITOJIHAIOTCS 0gHOBpeMenHo0. OMHAKO 5TO He OTHOCUTCS K TaOJIMYIHBIM OIIEPAaTOPaM
B MHCTPYyKIMKU FROM. Onu 06pabaThiBaIOTCS 110C/Ie0BaTENbHO clleBa HalpaBo. 3me-
HEHWe 3TOTO TTOPSIIKA MOKET CKa3aThCA Ha pe3yJabTaTe.

C nopsakoM 06paboTKY BHENTHUX COCANHEHWI CBA3AHBI HEKOTOPBIE NHTEPECHBIE
Jorudeckue oMbk, Bo3bMeM JJis TpUMeEpPa CUTYAIIUIO, KOTOPYIO MbI PACCMaTPUBAJIH
Bbinte. [IpescraBbTe, 4TO BaM HYKHO HaIMCATb 3a11pOC, KOTOPBI BBHITIOJIHSIET BHEIlIHee
COEIMHEHNE JIBYX TaOJINIL, a TOTOM J0OaBJISIET TPETHIO TAOJIHILY € TIOMOTIBIO BHYTPEHHETO
coequnentst. Ec/i BO BHYTPEHHEM COEIMHEHUN TPEUKAT ON CpaBHUBAET aTpUOyT U3
TpeTbeit TabuIbl ¢ aTpUOYTOM U3 TPOTUBOIIOIOKHON CTOPOHBI BHEITHETO COEIMHE-
HUSI, BCe BHEITHUE CTPOKH OTOpachiBaoTcst. Kak BbI IOMHUTE, BHEIITHUE CTPOKH XPAHST
B arpulyTax, B3SIThIX C IPOTHBOIOJIOKHO CTOPOHBI, OTMETKY NULL; TPU CPABHEHUU 9THX
OTMETOK C JIOOBIM J[PYTUM 3HaU€HIEeM Bo3BpaiaeTcst UNKNOWN. B urore Takue CTpOKH
oThUIABTPOBBIBAIOTCS NpearkaToM ON. [Ipotie roBops, aTOT MpeAnKaT HUBETUPYET
JleficTBYe BHENTHETO COeIMHEH NS, TpeBpaiias ero, o CyTH, BO BHyTpeHHee. B3risiaure
Ha cJIelyIOoLUi 3a1poc.

SELECT C.custid, O.orderid, OD.productid, OD.gty
FROM Sales.Customers AS C
LEFT OUTER JOIN Sales.Orders AS O
ON C.custid = O.custid
JOIN Sales.OrderDetails AS OD
ON O.orderid = OD.orderid;

[lepBbIM BBITIOHSIETCS BHENTHEE COeIMTHEHNE, KOTOPOE BO3BPAIIaeT CIICOK KJIH-
enToB (¢ 3akazaMu 1 6e3). BHelIHne CTPOKY, IIPeJCTaB/ISIoNIe KINEHTOB 0e3 3aKa30B,
cojziepsKaT OTMETKM NULL BO BCeX anI/I6yTaX tabmuisl Orders. J{asbiire uaer BHYTpPEHHEE
coeIMHeHne, KOTOpoe € TTOMONIbIO nTpeankata O.orderid = OD.orderid como-
CTaBJISIeT 3alIMCH, TOJyYeHHbIE Ha TIPEIbIAYIIEM oTalle, U cTpoku u3 Tadbuibl OrderDetails;
OIHAKO B CTPOKaX, IPEACTaBJIAIONINX KINEHTOB 0e3 3aka3oB, arpulyT 0.orderid pasen
NULL. Takum 06pasoM, aTH CPOKH 0TOPAChIBAIOTCS, TOCKOJIBKY IIPEIUKAT BO3BPAIAeT
UNKNOWN. B pesysbrupyiomuii Habop (ero cokpalleHHas BepcHsl MOKa3aHa HUKe) He
BOIILIM 3aMUCH ¢ uaeHTHhuKatopamMu 22 1 57 — 9T0 Te [[Ba KJIMEHTa, KOTOPbIE He Pa3-
MelllaIn 3aKa30B.

custid orderid productid aty
85 10248 11 12
85 10248 42 10
85 10248 72 5
79 10249 14 9
79 10249 51 40
65 11077 64 2
65 11077 66 1
65 11077 73 2
65 11077 75 4
65 11077 77 2

(cTpox obpaborano: 2155)
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Buemnue ctpoxku 0T6paCbIBaIOTC9{ BCer/Ia, ecJIv 32 BHENTHUM COe/[UHeHUeM (JIEBBIM,
MTPaBbBIM WJIU TTOJTHBIM ) CJIeIyeT BHyTPEHHee IIPU YCJIOBHUH, YTO CO 3HAYEHUSIMHU C TIPABOM
CTOPOHBI CPaBHMUBAIOTCA OTMETKN NULL.

EcTb HECKOJIBKO CITIOCOO0B PEIIUTD 3Ty 1pobseMy. UToObl BEpHYTH KIUEHTOB, Y KO-
TOPBIX HET 3aKa30B, MOKHO, HATIPUMEP, BMECTO BHYTPEHHETO COeIMHEHUS UCIIOIb30BaTh
JIEBOE BHEIHEE.

SELECT C.custid, O.orderid, OD.productid, OD.qgty
FROM Sales.Customers AS C
LEFT OUTER JOIN Sales.Orders AS O
ON C.custid = O.custid
LEFT OUTER JOIN Sales.OrderDetails AS OD
ON O.orderid = OD.orderid;

Taxoi moaxo T03BOJUT COXPAHUTD BHENITHIE CTPOKH, CTEHEPUPOBAHHBIE B TIEPBOM
coemmHenny. Huske npenctaBiien pe3yJibTaT (B COKpAIeHHOM BHU/IE).

custid orderid productid aty
85 10248 11 12
85 10248 42 10
85 10248 72 5

79 10249 14 9

79 10249 51 40
65 11077 60 2

65 11077 64 2

65 11077 66 1

65 11077 73 2

65 11077 75 4

65 11077 77 2

22 NULL NULL NULL
57 NULL NULL NULL

(cTpok obpaborano: 2157)

Bropoii BapraHT: BBIIONHUTL BHyTpeHHee coennuenre tabmaui Orders u OrderDetails,
1 3aTeéM M00aBUTH K TIOJMYIEHHOMY Pe3y brary Tabuauiry Customers, Mcrmob3yst mpaBoe
BHelllHee coeInHeHue.

SELECT C.custid, O.orderid, OD.productid, OD.qgty
FROM Sales.Orders AS O
JOIN Sales.OrderDetails AS OD
ON O.orderid = OD.orderid
RIGHT OUTER JOIN Sales.Customers AS C
ON O.custid = C.custid;

B Takom ciydae BHENIHME CTPOKU MOSBATCS HA 3TATIE TOCJAETHETO COSTMHEHUS U TI0-
3TOMY He 6YyT OT(UILTPOBAHBL

Tperuii BApHaHT 3aKJIIOYAETCS B UCTIONB30BAHIN CKOOOK. C MX TIOMOIILIO BHY TPEHHEE
coequnenue tabsmig Orders u OrderDetails MOKHO TIPEBPATUTH B JIOTHYECKH HE3aBUCUMBII
3Tal. JTO MO3BOJIMT BBITIOJIHUTD JIEBOE BHEIITHEE COoelnHeHIe Mexk Ty Tabuuieii Customers
U PE3yIbTATOM BBIIEYTIOMSHYTOTO BHYTPEHHETO COSANHEH s, 3arrpoc GY/IeT BBITISIIETH
CIIEYIONUM 00PA3OM.
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SELECT C.custid, O.orderid, OD.productid, OD.gty
FROM Sales.Customers AS C
LEFT OUTER JOIN
(Sales.Orders AS O
JOIN Sales.OrderDetails AS OD
ON O.orderid = OD.orderid)
ON C.custid = O.custid;

Hcnosp3oBaHue BHEITHUX COEIUHEHUI
B couetanuu ¢ pynknueiin COUNT

Emte onra pacmpocTpaneHHast J0THIeCKast ommbKa CBA3aHa C COBMECTHBIM MCIIOJIb-
30BaHlEeM BHEIIHUX COEIUHEHUN 1 (l)yHKm/H/I COUNT. Korza BbI TPYNIINPYETE PEIYJIb-
TaT BHEIIHETO COeUHEHNUA U arperupyere ero ¢ IoMOIbI0 BeIpakeHnuda COUNT (* ),
SQL Server 06pa6aTbIBaeT KaK BHeIIHWE, TaK 1 BHYTPEHHUE CTPOKHU, HE3aBUCUMO OT
UX COJEepKaHUsd. OOBIYHO BHEIIHUE CTPOKM HE JOJIKHBI YUUTBHIBATHCS MPU MOJCYETE
KOJIMYEeCTBaA 3JIEMEHTOB B PE3YJbTUPYIONIEM Ha60pe. Hampuwmep, CJIezIyIOLuI/Iﬁ 3a1poc
JIOJKEH BEPHYTDH UMCJIO 3aKa30B, CAEJaHHbIX KaK/IbIM KJIMEHTOM.

SELECT C.custid, COUNT (*) AS numorders
FROM Sales.Customers AS C
LEFT OUTER JOIN Sales.Orders AS O
ON C.custid = O.custid
GROUP BY C.custid;

Opnaxko arperatHas GyHKIss COUNT (*) MOACYUTAET BCE CTPOKU, HE3ABUCUMO OT
ux coziepskumoro. [1oaToMy KIMeHThI, KOTOPbIe He pa3Melaan 3aKka3oB (110 HoMepaMu
22 1 57), IpejcTaBJIeHbl B PE3YJIbTUPYIOLIeM Habope BHEITHUMU cTpoKaMu. Kak MOsKHO
BUJIETh HIKE, Y KAXKIOW M3 3THX JABYX 3alMCel KOJNYECTBO 3aKa30B paBHO 1, XoTs Ha
CaMOM JIeJie TaM JIOJKHO ObITh 3HaueHue ().

custid numorders
1 6
2 4
3 7
4 13
5 18
22 1
57 1
87 15
88 9
89 14
90 7
91 7

(cTpoxk obpaborano: 91)

Oyuxims COUNT (*) He MOJKET OMPENeTUTD, MPEACTABISIET N CTPOKA 3aKa3.
Yro0bl peruTh 9Ty IpobiaeMy, BMecTo COUNT (*)  Hy’KHO HCIIOJIb30BaTh BBIPAsKEHUE
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COUNT (<cTonberlr>), yKa3biBas cToJsibel] u3 MIPOTUBOIIOJIOKHON CTOPOHBI COETMHEHUS.
B pesysibTate BHEIIHIE CTPOKU OYAYT HTHOPUPOBATHCS, TOTOMY UTO B JAHHOM CTOJIOIE
OHU cojiepsKaT 3HadeHus: NULL. IIpu 9TOM Hy»KHO HCII0JIb30BaTh aTpuOyT, KOTOPBIA BO
BHEIIHUX CTPOKaX Bcerja paseH NULL, HallpUMep CToa0el] IePBUYHOrO0 KJioda orderid.

SELECT C.custid, COUNT (O.orderid) AS numorders
FROM Sales.Customers AS C
LEFT OUTER JOIN Sales.Orders AS O
ON C.custid = O.custid
GROUP BY C.custid;

Hwke mpezcTaBieHa cokpalieHHasT BepcHsl KOHEYHOTO pe3yibTarta. Kak BuanTe,
KOJIMYECTBO 3aKa30B Y KJIMEHTOB 110/ HoMepaMu 22 1 57 pasHo 0.

custid numorders
1 6
2 4
3 7
4 13
5 18
22 0
57 0
87 15
88 9
89 14
90 7
91 7

(cTpok obpaborano: 91)

B 3aknouyeHue

B 2T0i1 Ty1aBe BBl MO3HAKOMUJIUCH ¢ TaOJIMYHBIM oneparopoM JOIN. Bouiu pac-
CMOTDEHBI JIOTHYECKUe dTallbl 06padOTKU, 13 KOTOPHIX COCTOSAT TPU OCHOBHBIX THIIA
COEZIMHEHWH — TIEPEKPECTHOE, BHYTPEHHEe U BHelHee. Bam Takske ObLI MPe/ICTaBIeHbI
GoJiee CII0KHbIE PA3HOBHIHOCTH TOTO OIIEPaTOPa, BKIII0YAst COCTABHBIE, MHOKECTBEHHbIE
1 He-9KBHUCOeANHEeHN . 3aBepmaeT TJIaBYy paszeli, HOCBHHIGHHBII?I Pa3HbIM HEOYEBHW/IHbIM
ACIIEKTaM BHCIIHUX COGHHHGHHﬁ; OH 3/1€Cbhb pa3MEIIEH Ha ITpaBaXx (baKyJIbTaTI/IBHOFO
Marepuasia. UYTo0bl 3aKpenuTh IpUoOpeTeHHbIe 3HAHUSI, BbI MOKETE IIONIPAKTUKOBATHCS
C TIOMOITIBIO YIIPAKHEHWH, TTPE/ICTAaBIEHHDBIX HIKE.

YnpaxHeHus

31ech cobpaHbl yIpaskKHeHUsI, KOTOPbIE MOMOTYT BaM JIydllle MOHSTh MaTepual,
paccMOTpeHHbIH B 9T0ii Tyiase. Bee 3ampocsl BbinosHgoTes K oobexram B/ TSQL2012.
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1-1

Hamnuimure 3ampoc, KOTOPbIii FeHEPUPYET 110 IATH KO KayKA0M CTPOKU M3 TaOIULIbL
HR.Employees.

W cnonpayiores tabanis: HR.Employees 1 dbo.Nums.

OzxuiaeMblil pe3yJibTar:

empid firstname lastname n
1 Capa I>BUC 1
2 Ion OYyHK 1
3 Ky o JIBo 1
4 Vaninb Tlenern 1
5 CBeHn Bak 1
6 Ilon Cyypc 1
7 Paccen KuHr 1
8 Mapwus Kamepon 1
9 305 JonromnsiToBa 1
1 Capa I»BUC 2
2 Ion DY HK 2
3 Ky I JIbo 2
4 Nannb Tlenen 2
5 CBeH Bak 2
6 Tlon Cyypc 2
7 Paccen KuHr 2
8 Mapus KamepoH 2
9 305 JonromnsaToBa 2
1 Capa I»BUC 3
2 Ion DY HK 3
3 Iy o JIB10 3
4 Vannb Tlenen 3
5 CBeH Bak 3
6 Ilon Cyypc 3
7 Paccen Kuur 3
8 Mapus KamepoH 3
9 305 IlonronsaToBa 3
1 Capa IIsBUC 4
2 pife):s DY HK 4
3 IRy o JIs0 4
4 Nannb Tlenen 4
5 CBeH Bak 4
6 Tlon Cyypc 4
7 Paccen Kuur 4
8 Mapus KamepoH 4
9 305 IonronsaToBa 4
1 Capa I=>BUC 5
2 Jite):: dyHK 5
3 Ixy nm JIBo 5
4 Nannb llenern 5
5 CBen Bak 5
6 Ilon Cyypc 5
7 Paccen Kuur 5
8 Mapus KamepoH 5
9 305 LoNITOIIsITOBa 5

(cTpoxk obpaboTano: 45)
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1-2 (yrny6neHHoe, No XenaHuio)

HanurmiTe 3arrpoc, KOTOPBIH BO3BpalIaeT 110 0THON CTPOKe 7151 KayKI0TO COTPYIHUKA
u a4 B imanasone ¢ 12 no 16 uionsg 2009 r.

Wcnoabsyrorest Tabanipt HR.Employees 1 dbo.Nums.

OsxknyiaeMblil pe3yJibTar:

2009-06-12 00:00:00.000
2009-06-13 00:00:00.000
2009-06-14 00:00:00.000
2009-06-15 00:00:00.000
2009-06-16 00:00:00.000
2009-06-12 00:00:00.000
2009-06-13 00:00:00.000
2009-06-14 00:00:00.000
2009-06-15 00:00:00.000
2009-06-16 00:00:00.000
2009-06-12 00:00:00.000
2009-06-13 00:00:00.000
2009-06-14 00:00:00.000
2009-06-15 00:00:00.000
2009-06-16 00:00:00.000
2009-06-12 00:00:00.000
2009-06-13 00:00:00.000
2009-06-14 00:00:00.000
2009-06-15 00:00:00.000
2009-06-16 00:00:00.000
2009-06-12 00:00:00.000
2009-06-13 00:00:00.000
2009-06-14 00:00:00.000
2009-06-15 00:00:00.000
2009-06-16 00:00:00.000
2009-06-12 00:00:00.000
2009-06-13 00:00:00.000
2009-06-14 00:00:00.000
2009-06-15 00:00:00.000
2009-06-16 00:00:00.000
2009-06-12 00:00:00.000
2009-06-13 00:00:00.000
2009-06-14 00:00:00.000
2009-06-15 00:00:00.000
2009-06-16 00:00:00.000
2009-06-12 00:00:00.000
2009-06-13 00:00:00.000
2009-06-14 00:00:00.000
2009-06-15 00:00:00.000
2009-06-16 00:00:00.000
2009-06-12 00:00:00.000
2009-06-13 00:00:00.000
2009-06-14 00:00:00.000
2009-06-15 00:00:00.000
2009-06-16 00:00:00.000
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(cTpok obpaborTaHo: 45)
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2

3anpoc gomxkeH orobparth Beex kieHToB u3 CIIIA 1 BepHYyTb 17151 KaKI0TO U3 HUX
KOJITYECTBO C/ICIAHHBIX 3aKa30B 1 06IIee UHCII0 3aKA3aHHBIX TOBAPOB.

Wcmompayiorest Tabsmiisr Sales.Customers, Sales.Orders u Sales.OrderDetails.

OzxuaeMblil pe3yibTar:

custid numorders totalgty
32 11 345
36 5 122
43 2 20
45 4 181
48 8 134
55 10 603
65 18 1383
71 31 4958
75 9 327
77 4 46
78 3 59
82 3 89
89 14 1063

(cTpok obpaborano: 13)

3

Hy>KHO IIOJIYYUTDb CIIMCOK KJIMEHTOB C UX 3aKa3aMU. B pe3yabTaT JOJIKHbBI IIOITaCTb
JaKe T€ KJIMEHTBI, KOTOPbI€ HUYETO HE 3aKa3bIBaJIN.

HNcmombaytorest Tabsmtisr Sales.Customers w Sales.Orders.

OskuiaeMblit pe3yJibrat (B COKpalieHHOM BU/IE):

custid companyname orderid orderdate

85 KnmenT ENQZT 10248 2006-07-04 00:00:00.000
79 KnnenT FAPSM 10249 2006-07-05 00:00:00.000
34 Knmument IBVRG 10250 2006-07-08 00:00:00.000
84 Knuent NRCSK 10251 2006-07-08 00:00:00.000
73 Knment JMIKW 11074 2008-05-06 00:00:00.000
68 KnmenTt CCKOT 11075 2008-05-06 00:00:00.000
9 Knment RTXGC 11076 2008-05-06 00:00:00.000
65 KnmenT NYUHS 11077 2008-05-06 00:00:00.000
22 KnmenT DTDMN NULL NULL

57 Knment WVAXS NULL NULL

(cTpox obpaborano: 832)

4

3anpoc JAOJIKEH BEPHYTDH BCEX KJIMEHTOB, KOTOPbIC HE /I€/Ta/IN 3aKa30B.

Ncnonbayrorest tabswmirst Sales.Customers u Sales.Orders.

134




CoenunHeHns

OxuaeMblil pe3yibTar:

custid companyname
22 Knuent DTDMN
57 KnmenT WVAXS

(cTpoxk obpaborano: 2)

5

[TosryunTe crimcok KJIWEHTOB, KOTOPbIe pa3Mernann 3aka3bl 12 despamns 2007 1.
B pesysbrar qoJmKHBL BOTH ¢TOA0Ib! 13 Tabauib Sales.Orders.

Wcnonbsyrores tabiuist Sales.Customers u Sales.Orders.

OsxknpaeMbIil pe3yJibTar:

custid companyname orderid orderdate
66 KnmenT LHANT 10443 2007-02-12 00:00:00.000
Knuent HGVLZ 10444 2007-02-12 00:00:00.000

(cTpox obpaboranHo: 2)

6 (yrnyOGneHHoe, No XXenaHu1Io)

[ToyuyuTe cnmcok KJAMEHTOB, KOTOPBIe padMeniann 3aka3bl 12 despansa 2007 .
B pesysbTaT 10/CKHBL BOUTH cTOJIOB! 13 Tabsuiibl Sales.Orders u KineHTbl, Y KOTOPBIX
He OBLTO 3aKa30B B ATOT JEHD.

Ucmosbaytorest Tabsmsr Sales.Customers i Sales.Orders.

OsxknyraeMblil pe3yJibtat (B COKpaIieHHOM BU/IE):

custid companyname orderid orderdate
72 Knnent AHPOP NULL NULL

58 KnmumenT AHXHT NULL NULL

25 KnnenT AZJED NULL NULL

18 KnumenT BSVAR NULL NULL

91 Knment CCFIZ NULL NULL

33 Knment FVXPQ NULL NULL

53 Knuent GCJISG NULL NULL

39 Knuent GLLAG NULL NULL

16 KnnenTt GYBBY NULL NULL

4 Knunent HFBZG NULL NULL

5 KnmenTt HGVLZ 10444 2007-02-12 00:00:00.000
42 KnumenT IAIJK NULL NULL

34 Knunent IBVRG NULL NULL

63 KnmmenT IRRVL NULL NULL

73 KmmenT JMIKW NULL NULL

15 KmumenT JUWXK NULL NULL
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21 KnmenT KIDPX NULL NULL
30 KmumenT KSLQF NULL NULL
55 Knmuent KZQZT NULL NULL
71 KnmenT LCOUJ NULL NULL
77 KnmmenT LCYBZ NULL NULL
66 KnmenT LHANT 10443 2007-02-12 00:00:00.000
38 KmmenT LJUCA NULL NULL
59 KnuenTt LOLJO NULL NULL
36 Knuent LVJSO NULL NULL
64 KmmenT LWGMD NULL NULL
29 KnmenT MDLWA NULL NULL

(cTpok obpaborano: 91)

7 (yrny6neHHoe, No XeJlaHuio)

[MomyunTe CIIMCOK BCeX KINEHTOB. Pe3yrbTar 10KeH CoiepsKaTh CTOMGET co 3Have-
HusSMH «/]a/HeTs, KoTOpbIe onpeiessTIoTest TeM, pa3Meniasl JIU KJINEeHT 3aKka3 12 deBpaist
2007 T.

HWcnonbaytorest Tabsmiist Sales.Customers u Sales.Orders.

OzxuaeMblil pe3yabTaT (B COKPAIlEeHHOM BUJIE):

custid companyname HasOrderOn20070212
1 Knuent NRZBB HeT
2 KnmenT MLTDN HeT
3 KnuenTt KBUDE Hetr
4 KnmenTt HFBZG Hetr
5 Knment HGVLZ Ia
6 Knuent XHXJV Het
7 KmumenT QXVLA HetT
8 KnuenT QUHWH HeT
9 Knment RTXGC Hetr
10 KnmenT EEALV Hetr
PeweHusa

SZIBCI:) IIPpUBOAATCA pelmieHun:A AJ1A pra)KHeHI/Iﬁ, IpeaCTaBJI€HHbBIX B ATOM TJIaBe.

1-1

Cosnanne HECKOTBKUX KOMUN OJIHUX U TEX K€ CTPOK MOKHO BBITIOJHUTD 32 CUET
6a30BOTO MPHEMA, B OCHOBE KOTOPOTO JIEKUT MIePeKPecTHOE coennHenne. UToObl moJry-
YUTD ITATH KOHI/Iﬁ, BaM Ha/I0 UMETHb BCIIOMOTATEJIbHYIO Ta6JH/H_Iy C IIATHIO CTPOKaMHM; Ha
CaMOM JIeJie CTPOK MOKET OBITh U OOJIbIIIE, HO TIOCJIE COSMHEHMS UX HYKHO Oy/eT OT-
(bUIBTPOBATH C TOMOIIBIO MHCTPYKIMU WHERE, JIJIs 5TOTO TPEKPACcHO MOA0MET TabIHIa
Nums. O6bennnuTe ee ¢ Tabsuiieit Employees, 1CIob3yst epekpecTHOE COeNHEHE, 3aTEM
OCTaBbTE CTOJIBKO CTPOK, CKOJIBKO TPEOYETCSI COTIACHO YCIOBHIO (B HAIIIEM CJIydae TISITh).
Husxe nipezicraBieHo peieHue.
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SELECT E.empid, E.firstname, E.lastname, N.n
FROM HR.Employees AS E
CROSS JOIN dbo.Nums AS N
WHERE N.n <= 5
ORDER BY n, empid;

1-2

ITO ynpaskHeHHe JIOIOJHsIeT Ipeablayliee. BMecTo cosmanus TpebyeMoro yrcia
KOTIMI Ka)K/ION 3aIiCcu O KJIMEeHTaX Bac MOMPOCUJIN CreHEPUPOBATh KOMUIO KaKI0Tr0
JTHS B OTIPE/IeTIEeHHOM Jinamna3one gat. /{7151 3Toro Hy>KHO BBIUUCINTD KOJMYECTBO THEN
B /IMaTia3oHe, UCT0JIb3ysl (GYHKINIO DATEDIFF, U 3aTEM COCJIAThCS HA MTOJTYYEHHBIH pe-
3yJIbTAT B MHCTPYKIIMU WHERE — TaK ke, KaK MbI PaHee CChLIANCh Ha KOHCTAHTY. dTOOBI
IOJIyYUTh BCe HEOOXOAMMBIE JHHU, 100aBbTe K HauaJbHOM JaTe JuanasoHa BhIPaKeHMe
n - 1. Bor kax BRITAAANT peleHue.

SELECT E.empid,
DATEADD (day, D.n - 1, '20090612') AS dt
FROM HR.Employees AS E
CROSS JOIN dbo.Nums AS D
WHERE D.n <= DATEDIFF (day, '20090612', '2009061l6') + 1
ORDER BY empid, dt;

Oyuknus DATEDIFF Bo3Bpariaet 4, moromy uto Mexay 12 u 16 uiomsa 2009 .
pasHuIla B yeThipe AHs. JJo6aBbTe K 9TOMY 3HaYeHuIo 1 — U BbI IOJIydnTe 5 JHEN B [aua-
nasone. B urore uncTpykuusa WHERE 0TOUpaeT IATh CTPOK 13 Tabmuisr Nums ¢ yaetom
TOT0, YTO N MEHbIIIe WIu paBHO 5. J{obaBisist n — 1 aueii k 12 uions 2009 r., BB OJTyYnTe
BCe JIaThl B HY’KHOM BaM JIlara3oHe.

2

B aToM ynpaskHeHUH BaM HYKHO OBLIO coeZiMHUTH Tpu Tabmuibr: Customers, Orders
u OrderDetails. C momoripio HHCTPYKIMK WHERE 3alpOC JI0JKEH OTOMPATh TOJBKO TeX
KJIMeHTOB, koTopble KuBYT B CIITA. CorsacHo ycoBHIO BaM HY:KHO BEPHYTD Pe3yIb-
TAT BBIIIOJTHEHUs arperaTHON QYHKINYU JJisd KaKIOr0 KJIUEHTA, T09TOMY CTPOKH He-
00XOIMMO IPYIIITMPOBATH 110 COOTBETCTBYIOMINM HieHTH(hUKAaTOpaM. UTOOB! TTOJNyIUTh
MIPaBUJIBHOE KOJTIYECTBO 3aKa30B [IJIST KAXKIOH 3aITUCH, TIPUAETCS PENIUTD TOBOJIBHO
3ambicsoBatyio mpobuemy. Coenunenne tabuui Orders u OrderDetails Bosspariaer 3a-
TIUCH He JIJIST TeJIBIX 3aKa30B, a VI X COCTABJISAIONINX, TO3TOMY IPU WCIOJIb30BAHNN
BbIpaxkeHuss COUNT (*) B MHCTPYKIMU SELECT BBI, IO CYTHU, TIOJIYIUTE KOJUIECTBO
TOBAPOB, 3aKA3AHHBIX KJIMEHTAMH, HO HE KOJTNYECTBO CAMUX 3aKa30B. UTOOI IPOM3BECTH
KOPPEKTHBII TOICYET, KK/ 3aKa3 HY>KHO YUYUTHIBATH TOJIbKO OfMH pa3. /L1 aToro
BMECTO BbIpakeHus COUNT ( * ) MOXKHO yKa3aTb COUNT (DISTINCT O.orderid).JTO
He BBI30BET MPOGJIEM ¢ BBIYUCTIEHIEM 00IIET0 KOJINYECTBA TOBAPa, MOCKOIBKY AAHHOE
KOJIYECTBO OTHOCUTCS K OT/IEJIHBIM COCTABJISIONIUM 32Ka3a, a He K 3aKa3y IEeJTUKOM.
Hwxe mpesicTaBieHo pernieHue.

SELECT C.custid, COUNT(DISTINCT O.orderid) AS numorders, SUM(OD.gty) AS
totalgty
FROM Sales.Customers AS C

JOIN Sales.Orders AS O
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ON O.custid = C.custid
JOIN Sales.OrderDetails AS OD
OD.orderid = O.orderid
WHERE C.country = N'CIA'
GROUP BY C.custid;

3

Yr106bI B peSy]IbTI/IpyIOH.[I/Iﬁ Ha60p ITOITaJIM KJIMEHTbI KaK C 3aKa3aMU, TaK 1 6e3 HUX,
BbI TOJI)KHBI MCIIOJIb30BaTh BHEHIHEE COCIMHEHNE HaHO[[O6I/Ie CJIEeAYIOIIEro:

SELECT C.custid, C.companyname, O.orderid, O.orderdate
FROM Sales.Customers AS C
LEFT OUTER JOIN Sales.Orders AS O
ON O.custid = C.custid;

Jrot 3ampoc Bosppaiiaer 832 ctpoku. BHyTpeHHee coeIMHeHe BEPHYJIO ObI TOTBKO
830 cTpok Ge3 3armuceit 0 KIMeHTax ¢ uaeHTHhUKaTopamMu 22 1 57, KOTOpbie He pa3Me-
IAJIN 3aKa30B.

4

JlaHHoe ynpakHeHue JOTOMHAET npeabyiee. YTo6bl ONYyYUTh CIIUCOK KIUEH-
TOB, KOTOpBIE He JeJIa/ld 3aKa30B, BaM HYKHO H00aBUTh B CBOM 3alIPOC MHCTPYKIIUIO
WHERE; OHa OyzieT 0TOUpaTh TOJBKO BHEITHIE CTPOKU — 3alUCH, KOTOPbIE TIPE/ICTABIISIIOT
KareHToB 6e3 3aka3oB. B aTpubyTax, B3ATBIX € TIPOTUBOMOJIOKHON CTOPOHBI COE/IUHE-
Hus (tabymna Orders), BHEIIHE CTPOKK CojepskaT 3HayeHus: NULL. OIHAKO OTMETKH
NULL MOryT OBITH KaK 3arJaylIKaMu JIJIs BHEITHUX CTPOK, TaK M peaJIbHbIMHU 3HAUYCHUSIMHN
u3 tabsmiel. YToOBI UX OTJIMYATD, PEKOMEH/IYETCST CCHLIATHCS B 3aIIPOCE HA aTpulyT 13
MEPBUYHOTO KJTIOYA VJIU COCTNHEHMUST; BBl TAKIKE MOKETE BBIOPATH CTOMGEI!, KOTOPBIiT He
noJiiepsKuBaeT oTMeTk NULL. B perennu, mpezictaBieHHOM HIKe, THCTPYKINS WHERE
COZIEPIKUT CCHLIKY Ha IIePBUYHBIN K04 u3 Tabsmib Orders.

SELECT C.custid, C.companyname
FROM Sales.Customers AS C
LEFT OUTER JOIN Sales.Orders AS O
ON O.custid = C.custid
WHERE O.orderid IS NULL;

B pesysbrare Mbl osrydum Beero zie 3arnucu. OHY MPeCTaBASIOT KITMEHTOB C UIeH-
tudukaropamu 22 u 57, KOTOpbIe He JIeJIai 3aKa30B.

)

Y10ObI BBIIOJIHUTD 9TO yHpa)kHeHune, HyKHO HallicaTb 3allpoc, KOTOpI)IfI BbIIIOJIHA-

eT BHyTpeHHee coepnnenue Tabutt Customers u Orders, oT6upast cTpOKM ¢ aTOi 3aKa3a
«12 despamns 2007 r.».

SELECT C.custid, C.companyname, O.orderid, O.orderdate
FROM Sales.Customers AS C
JOIN Sales.Orders AS O
ON O.custid = C.custid
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WHERE O.orderdate = '20070212"';

Wuctpykimst WHERE 0ThUIBTPOBBIBAET KIIMEHTOB, KOTOPBIE He Pa3Mellasii 3aKa30B
12 espasist 2007 1., uTO U TPEGOBATIOCH B YCIOBUH.

6

ITO ympa)kHEHNEe OCHOBAHO Ha TPEABIIYIIEM. 3/1eCh, BO-TIEPBBIX, HYKHO HUCITOJb-
30BaTh BHEIIHee COEMHEHE, Belb BAM HEOOXOJMMO BEPHYTH KJINEHTOB, KOTOPbHIE HE
OTBEYATOT 33/IAHHBIM KPUTEPUSAM. Bo-BTOPBIX, (huabTparus mo gaate 3akasa J0JKHA
MIPOUCXO/UTH B IIpefukare ON, a He WHERE. He 3a0biBaiite, uto hunbtp WHERE Ha-
XOJIUTCSI B CAMOM KOHIIE U IIPUMEHSIETCS YiKe TI0C/Ie BKIIIOUEeHUsI BHEITHUX CTPOK. Bam
HY’KHO COIIOCTABJIATH KJIMEHTOB TOJBKO € TEMU 3aKa3aMU, KOTOPbIe ObLIM Pa3MelleHbl
12 despang 2007 r. Takske ciegyeT MOTyIUTh CIUCOK KJIWEHTOB, KOTOPbIE HE JIeJIan
3aKa30B B 9TOT JIEHb; CJIEI0BATENbHO, (DUIBTPAITHS 10 JIaTe IOJIZKHA TPOCTO OTIPEENSATD
COOTBETCTBUE 3aMUCeil, HO He (OPMUPOBATH OKOHYATEJIbHBIH CITCOK KJAUEHTOB. Takum
obpaszom, mpeaukat ON JOJKEH COOCTaBUTH 3amucu u3 Tabui Customers u Orders, yuu-
ThIBas WeHTU(UKATOPHI KJANeHTOB U naty 3aka3oB (12 despass 2007 r.). Pemenue
MPE/ICTABJIEHO HITKE.

SELECT C.custid, C.companyname, O.orderid, O.orderdate
FROM Sales.Customers AS C
LEFT OUTER JOIN Sales.Orders AS O
ON O.custid = C.custid
AND O.orderdate = '20070212';

7

ITo yIpaskHEeHNE TaKKe SBISIeTCS pacIIpeHNeM IPeIbIYINero. 37ech HyKHO BO3-
Bpamiath 3HaueHust «J/la/Her», KoTopbie COOOIIAIOT 0 HATUYUN UM OTCYTCTBUU TOJ-
XOJANNX 3aKa30B. Kak BbI MOMHUTE, CTPOKH, KOTOPbIE HE COOTBETCTBYIOT YCJIOBUIO
COGJIMHEHUS, SIBJISTIOTCS BHEITHUMU ¥ COIEPXKAT OTMETKM NULL B aTpubyTax, B3sIThIX
C TIPOTUBOIIOJIOKHOM CTOPOHBL. UTOGBI TPOBEPUTD, SIBJISIETCS JIM CTPOKA BHEITHEH, BOC-
MOJIb3YUTECh BhIpasKeHNeM CASE; TIPH TIOJIOKUTETTHHOM OTBETE BEPHETCS Ia, a IPH OT-
punarenbHoM — Her. Tak Kak TeopeTUdeckr Ha OJTHOTO KJINEHTa MOKET ITPUXOANTHCS
HECKOJIBKO COOTBETCTBHIA, YKakKHTe B criucke SELECT UHCTPYKIUI0 DI STINCT. Tak Bbl
MOJIYYUTE TOJBKO IO OJTHON CTPOKE I/ KaKJ0T0 KIeHTa. BoT aTo perienne.

SELECT DISTINCT C.custid, C.companyname,
CASE WHEN O.orderid IS NOT NULL THEN 'Ia' ELSE 'Hetr' END AS
[HasOrderOn20070212]
FROM Sales.Customers AS C
LEFT OUTER JOIN Sales.Orders AS O
ON O.custid = C.custid
AND O.orderdate = '20070212';



lMmaea 4
BJIOOKEHHbIE SAIMNPOCHI

Aszpik SQL moamepskBaeT HaNMcaHNe BJIOKEHHBIX 3alIPOCOB. 3alpoc, KOTOPHIN
BO3BPAIAET KOHEYHBIH PE3yJIbTAT, HA3BIBAIOT BHEIMHAM. BHYTpU ce6st OH MOKET Hc-
M0JIb30BATh PE3YJIbTAT BHIIOJTHEHU IPYTUX 3aIPOCOB. BHyTpeHHHEe 3anpOChI BHI3bI-
BaIOTCSI BO BPEMsI BBITTOJTHEHM KO/IA U SIBJISTIOTCST AaHAJIOTAMU BBIPAKEHU 1T, OCHOBAHHBIX
Ha MepeMeHHbIX WU KOHCTaHTaX. B oTimune OT BhIpAKEHUI UX PE3YJIbTaT MOXKET
U3MEHATHCS B 3aBUCUMOCTH OT COAEPKUMOTO Tabauiibl. VIcnoib3oBaHue BJIOKEHHbBIX
3arpocoB U36aBJISET OT HEOOXOAUMOCTH XPAHUTD TPOMEKYTOUHBIE PE3YJIbTAThl B OT-
JIeJIbHBIX TePEMEHHBIX.

Brnoxkennnie 3allpOChbl MOTYT OBITL MO0 ABTOHOMHBIMU, b0 KOPPEINPYIONIMMHU.
HepBbIe, B OTJIMYME OT BTOPbIX, HUKAK HE CBA3aHbl CO CBOMM BHEHIHUM KO/IOM. PeSyJIbTaT
BJIOJKEHHOT'O 3allpOoCa MOJKET COCTOATDH M3 O/IHOTO MJIN HECKOJIbKHUX 3HAYEHUN WJIN JKe
BOBCE€ ABJIATHCA Ta6]II/IHeI>'I.

B 270l TJ1aBe B OCHOBHOM PAacCMaTPUBAIOTCS BAPUAHTBI C OJIMHOYHBIMU (CKAJISIPHBI-
MU) U MHOKECTBEHHBIMU 3HAYEHUSIMU. BJIOJKEHHbIE 3aITPOCHI, BO3BPAIIAIOIIIE T[EJIbIE
TaOJIUIIBI, MBI OOCY/INM B TJIaBe 5.

[IepBbIM /1e710M HaM MTPEICTOUT NMTO3HAKOMUTLCS ¢ aBTOHOMHBIMU BJIOKEHHBIMU 3a-
npocami, yesisist 0cob6oe BHUMaHKE PA3HUIE MEXK/TY CKATSIPHBIMU 1 MHOKECTBEHHBIMI
pesysibraTamu. [1pu paccMOTPEHNN KOPPETUPYIOIIUX 3aITPOCOB s1 Oy Ly UCXOJUTH U3 TOTO,
YTO BbI YK€ YCBOUJIU 3TOT MaTepuaJl.

C nmomonibio pra)KHeHHfI, Pa3MENICHHBIX B KOHIIE I'VIaBbl, BaM yJIaCTCs IIPUMEHUTDH
Ha ITPpaKTHUKE IIOJIy4Y€HHbIC 3HaHW .

ABTOHOMHbI€E BJIOXXEHHbIEe 3anpochbl

JI1060i1 BIOKEHHDBIN 3aIIPOC BBI3bIBAETCS M3BHE, OJHAKO aBTOHOMHbBIE HE 3aBUCST
OT BHeIIHEeTo Koja. VX oueHb yI00HO OT/IaKUBaTh, BBl BCET/Ia MOYKETE BBITTOJHUTD X
OTJIETBHO ¥ TIOCMOTPETD, JAEJAIOT JIM OHU TO, YTO Hy:KHO. CHavYama BBITIOJHSETCS BJIO-
JKEHHBII 3a1POC, a TOTOM BHEIHUN KOJI UCTIOJb3YeT TOJYIEHHBIN Pe3yIbTaT B CBOMX
BbIuncaeHNsIX. KOHKpeTHbIe IIPUMEPBI TOr0, KaK 3TO IPOUCXOUT, PACCMATPUBAIOTCS
B CJIEYIONINX MTO/Ipasiesiax.

Mpumepbl CO CKanspHbIM pe3ybTaToM

CranspHbIil BJIOXKEHHBIN 3aIIPOC BCET/IA BO3BPAIAET OJTHO 3HAUYEHNE HE3aBUCHMO
OT TOTO, ABTOHOMHBIIT OH WJIH KOppeupyotuit. OH MOKET HaXOAUTHCS B IIDOOM MecTe
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BHEIIIHETO KOJIa, T/ie OIMYCTUMO HCIIOJIb30BaHUe CKAJISPHBIX BBIPAKEHUI (Halpumep,
B MHCTPYKUUAX WHERE ui SELECT).

[TpexacraBbTe, YTO BaM HY:KHO M3BjeUb u3 Tabsuisl Orders magopMaimio o 3akase
¢ HanboJIbIIMM 3HaYeHHeM uaeHTruduKaTopa. CHayasa 9T0 3HaYeHe He0OXOAUMO CO-
XpaHUTb B IIePEMEHHOI1, a II0TOM MCII0Jb30BaTh €ro BHyTpU (QUJIbTPa, 4TOObI HAlTH
HY’KHBIN 3aKa3. DTOT MOAXO/I IIPOJEMOHCTPUPOBAH B CJELYIOMIEM ITPUMEPE.

USE TSQL2012;

DECLARE @maxid AS INT = (SELECT MAX (orderid)
FROM Sales.Orders) ;

SELECT orderid, orderdate, empid, custid
FROM Sales.Orders
WHERE orderid = @maxid;

Huke IIpeACTaBJIEH PE3YJIbTAT.

orderid orderdate empid custid

11077 2008-05-06 00:00:00.000 1 65

Bmecro cebliky Ha lepeMeHHYIO MOJKHO YKa3aTh aBTOHOMHBIN BIOJKEHHDBLI 3a11pOC,
BO3BPAIAIONIHIT CKAISPHOE 3HAYCHHE, TO €CTh CAMbIHA GOJIBIITON UMETOTIHICS UICHTH-
ukatop. Tak Bbl cMOKeTe IPEBPATUTD [IBYXATAITHBIN ITPOIECC B €IMHCTBEHHBIN 3a11pOC.

SELECT orderid, orderdate, empid, custid

FROM Sales.Orders

WHERE orderid = (SELECT MAX (O.orderid)
FROM Sales.Orders AS O);

CraIapHbBII BJIOKEHHBIN 3a1IPOC J0JKEH BO3BPALAaTh He GOJIbIIE OJJHOTO 3HAYEHUS,
B [IPOTUBHOM CJIy4ae OH MOKET 3aBEPUIMThCS OMMOKOI BO BPeMs BbIITOJHEHHUS KOJA.
Ciieyromuii KoJ1 Ha TIEPBBII B3TJISA] SIBJISIETCSI KOPPEKTHBIM.

SELECT orderid
FROM Sales.Orders
WHERE empid =
(SELECT E.empid
FROM HR.Employees AS E
WHERE E.lastname LIKE N'B%');

3ajiada 3TOTO Kojla — MOIYIUTD MIeHTH(DUKATOPDI 3aKa30B, Pa3MEIeHHBIX KJINEH-
TaMu, GaMUIUK KOTOPBIX HAauMHAIOTCST Ha OYKBY «bB». BiIoskeHHBIN 3a11poc BO3BpallaeT
UIeHTUDUKATOPBI KJINEHTOB, YbH (DAMUINU yIOBJIETBOPSIOT BBILNIEYIIOMSIHYTOMY yC-
JIOBMIO, @ 3aTeM BO BHEIITHEM COEIMHEHNNU 3TOT CHUCOK UCHOIB3YETCs /IS MOMYIeHUs
HOMEPOB 3aKa30B. [TOCKOIBbKY OTIEpaTOp PAaBEHCTBA TIPUHUMAET € 0OGENX CTOPOH OfH-
HOYHbIE 3HAYEHUSI, BIOKEHHBII 3aIIPOC CUYMTAETCST CKAJISIPHBIM, XOTSI TEOPETUYECKH OH
MOJKET BEPHYTH CPa3y HECKOJIBKO Pe3yIbTaTOB. B 9TOM 1 KpoeTcst ommubka — omeparop
PaBEHCTBA He CMOKET KOPPEKTHO 00paboTaTh HOIBIITE OHOTO 3HAYEHIS.

Hawm mpocto moBessio, uto B Tabauiie Employees ects mamibie TOIBKO 06 OHOM CO-
TPYQHUKE, UMsI KOTOPOro HaunHaeTcst Ha OykBy «B» (Csen bak ¢ ugenTuduraropom 5).
Huxe nokasan pe3yabTaT, KOTOPBII BEPHET HAII 3aIIpoc (B COKPAIIEHHOM BUIE).
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orderid

(cTpok obpaborano: 42)

KoHeuHo, ecJiu BJIOKEHHBIIT 3a1TPOC BepHET GOJIbIIE OJHOTO 3HAYEHS, HTOT KOJI 3a-
BepiuTes ommbOkoii. K mpumepy, nonpodyiite usMEHUTD YCJIOBUE TaK, 4YTOObI OTOMPAIUChH
coTpynHUKY ¢ hamusmeil Ha GyKBY «/]».

B narueii TabJiiie ecTh 3aIiCH O IBYX TaKUX COTPYAHNUKax — 310 Capa [laBuc 1 3os
Tonronsrosa. IToaTomy 3arpoc OyzeT IpepBaH 1 3aBEPIIUTCS CIEAYIONEH OMMOKOIL.

Coobmenne 512, ypoBeHb 16, cocTosHmMe 1, cTpoka 1

BIIOXEHHEI 3alpoC BepHYJ T Oojblle OOHOTO 3HAYeHMWs. DTO 3alpemeHo, KOoTma
BJIIOKEHHH 3ampoc cienyeT rnocie =, !=, <, <=, >, >= WM MCIOJNb3YyeTCs
B KadYeCTBE BHPAKEHUS .

Ecau y ckassspHOro BJIOJKEHHOTO 3allpoca HeT pe3yJibTaTa, OH Bo3BpaliaeT NULL.
Kaxk BbI momuure, cpaBHeHMe NULL € JI0OBIM 3HAYCHUEM naeT UNKNOWN, B pe3yJibTaTe
Yero 3amuch He TpoxoauT GuibTp u orbpacsiBaercst. Hampumep, B Tabuuite Employees
HET JIAHHBIX O COTPYIHUKAX ¢ (DaMuIusiMu Ha OYKBY «A», TI09TOMY CJIE/LYIOIIHUIT 3aIPOC
BEPHET Ty CTO# HAbOP.

SELECT orderid
FROM Sales.Orders
WHERE empid =
(SELECT E.empid
FROM HR.Employees AS E
WHERE E.lastname LIKE N'A%');

Mpumepbl C MHOXXECTBEHHbIMU 3HAYEHUSMU

Cy11ecTBYIOT BJIOXKEHHBIE 3a11POChI (He Ba)KHO, ABTOHOMHbBIE UJIN HET ), KOTOPbIE
BO3BPAINAIOT HECKOJIBKO 3HAYCHUH B BU/IE AMHOTO cToJOMA. J[J1s1 paboThl ¢ HUMU TIO-
TPeOYIOTCSI CIeNHaTbHbIE TIPENKATHI, HATPUMEDP WHCTPYKIHS TN.

'« MPUMEYAHUE

l | EcTbu apyrve npeaukatbl, NoAAepPXNBaloLLME BIOXEHHbIE 3aMpPOoChl C MHOXE-
CTBEHHbIMU 3Ha4eHnaMn (SOME, ANY mn ALL). Tak kak OHW PeaKo UCMOb3YTCS
Ha NpakTuKe, Mbl He OyIEeM paccMaTpuBaThb UX B 3TOM KHUTE.
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[Ipenukat IN uMeeT caenyIoNuii CHHTaKCHUC:

<CKaJisspHOe_ BHpaxeHue> IN (<BJIOXKEHHHM 3alpoC C MHOXeCTBEeHHBMU
3HAYEeHUSIMMU > )

[IpeauKkar sBJIeTCsl MCTUHHBIM, €CJIM CKAISPHOE BbIPasKeHMe PaBHO JI0OOMY U3
3HAYEeHNH, BO3BPAIEHHBIX BJIOKEHHBIM 3aITPOCOM. BCITIOMHUTE TIOCAETHUN TIpUMeEp,
KOTOPBII MbI 0OCY/KIa/IK B IPEAbIIYILEM paszieie, — MOoJIyuyeHre HOMEPOB 3aKa30B, 00-
pabOTaHHBIX COTPYTHUKAMHU, Ubsi (DAMUJIIST HAUMHAETCSI € OPe/IeJIeHHON OYKBBI. B aToi
CUTYyAIUU CJIe/lyeT UCTI0JIb30BATh MPeANKAT TN U BJIOKEHHBIHN 3a1IPOC, BO3BPAIIAIOITUI
MHOKEeCTBEHHBIE 3HAYEHUS (BMECTO OllepaTopa PaBEHCTBA U CKAISPHOTO BIOKEHHOTO
3a1poca), Tak Kak yCJIOBUIO MOXKET Y/IOBJIETBOPSTH CPa3y HECKOIbKO COTPYAHNKOB. Ha-
IpUMep, CIEAYIONINI 3aMpoc BO3BpaIaeT WACHTU(HUKATOPHI 3aKa30B, 00pabOTaHHBIX
COTPYAHUKAMHU, Y KOTOPHIX (DaMUINU HAUMHAIOTCS Ha OYKBY «/I».

SELECT orderid
FROM Sales.Orders
WHERE empid IN
(SELECT E.empid
FROM HR.Employees AS E
WHERE E.lastname LIKE N'O%');

Bnaronaps ncnosb3oBanuio mpeaukara IN 3TOT 3alIPOC OCTAETCS KOPPEKTHBIM ITPU
JI060M KOJTMYECTBE BO3BPAIAEMbIX 3HAYEHWH (B TOM YncJe pu HysaeBom). Hike mo-
Ka3aHa 4acTb MOJYYECHHOTO Pe3yIbTaTa.

orderid

(cTpoxk obpaboranHo: 166)

Bam HaBepHSIKa MHTEPECHO, IOYEMY JJIsI PEIEHUs 9TOH 3a1aun s BBIOPaI UMEHHO
BJIO’KEHHBIH 3aIIPOC, a He coeunenue. [Ipeabiayumii mpuMep BbILIAAEN Obl CIEAYIOUIIM
06pasoM.

SELECT O.orderid
FROM HR.Employees AS E
JOIN Sales.Orders AS O
ON E.empid = O.empid
WHERE E.lastname LIKE N'[O%'

Cy1ecTByeT MHOXKECTBO CUTYAITUI, B KOTOPBIX MOKHO MCIIOTh30BATh KaK BJIOKEH-
HbIe 3aIIPOCHI, Tak 1 coeuHenus. Henb3s ckasaTb 01HO3HAYHO, KAKOH M3 9TUX II0IX0/I0B
siBJIsiercst GoJiee yaauHbiM, VIHOTIa OHU WHTEPIPETUPYIOTCS] COBEPIIEHHO OJIMHAKOBO,
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MHOT/IA TIPOSIBJISTIOTCS OTJINYMS B TPOU3BOAUTETIBHOCTHU. S IPEATIOUNTAIO PEIaTh 3a/1a4y
CaMBIM OYEBUHBIM CTTOCOOOM ¥ TOJBKO TIOTOM, €CJTA MEHST He YCTPAnBaeT CKOPOCTH Pa-
GOTBI, TBITAIOCh BUJIOM3MEHUTH CBOM 3aIIPOC, HAITPUMED 3aMEHUTD BIIOKEHHBIE 3aIIPOCHI
Ha coenuHenus (1 Ha06OPOT).

PaccmoTpum eliie oiuH TIPUMEP BJIOKEHHOTO 3aIIPOCa ¢ MHOJKECTBEHHBIMY 3HAYEHH-
sovu. TIpezicraBbre, 4TO BaM HYSKHO TIOJIyYUTh CIIMCOK 3aKa30B, Pa3MEIIeHHbIX KIIMEeHTaMH
u3 CIHIA. Bam 3anpoc possker obpamartbes k Tabsuie Orders u Bo3spaiiarh 3aKasbl,
CAeJTaHHbIEC JIIOIbMU, KOTOPBIE BXOAAT B MHOKECTBO KJIMEHTOB, ITPOKUBAIOIINX B C]_[IA
YacTb Ko/Ia MOJKHO Peajim30BaTh B BUJIE aBTOHOMHOTO BJIOKEHHOTO 3alIpoca ¢ MHOIKE-
CTBEHHBIMU 3HaueHusiME. HusKe 1IpecTaBieHo MoJHOIEHHOE PellleH e,

SELECT custid, orderid, orderdate, empid
FROM Sales.Orders
WHERE custid IN

(SELECT C.custid

FROM Sales.Customers AS C

WHERE C.country = N'CIA') ;

Pesyabrar (TouHee, ero cokparientast opma) Oy/eT BITISICTD CIEAYIONIM 06-
pasom.

custid orderid orderdate empid
65 10262 2006-07-22 00:00:00.000 8
89 10269 2006-07-31 00:00:00.000 5
75 10271 2006-08-01 00:00:00.000 6
65 10272 2006-08-02 00:00:00.000 6
65 10294 2006-08-30 00:00:00.000 4
32 11040 2008-04-22 00:00:00.000 4
32 11061 2008-04-30 00:00:00.000 4
71 11064 2008-05-01 00:00:00.000 1
89 11066 2008-05-01 00:00:00.000 7
65 11077 2008-05-06 00:00:00.000 1

(cTpoxk obpaborano: 122)

Wucrpyknuio TN, Kak 1 060 APYroi penkaT, MOKHO MCHOIb30BaTh B CBS3KE
¢ oriepaTopoM oTputianug NOT. K npumepy, ciemyiomnuii 3arpoc Bo3Bpaiaer 3anucu
O KJIMEeHTaX, He pa3MEeCTUBIINX HU OJIHOTO 3aKa3a.

SELECT custid, companyname
FROM Sales.Customers
WHERE custid NOT IN

(SELECT O.custid

FROM Sales.Orders AS O);

[Ipu ncnosib30BaHUM BJIOKEHHBIX 3aIIPOCOB PEKOMEH/IYETCST UCKIII0YaTh OTMETKH
NULL. 3/ech I 3TOro He JeJjialo, yTOOBL HE YCJOXHATD KO/, U II037KE B paszese «Hpo-
6aiembr ¢ ormerkamu NULL»>Teky1iieil riaBbl 00bsICHIO, TOYEMY.

ABTOHOMHBIN BJIOKEHHBINH 3aITPOC ¢ MHOKECTBEHHBIMHU 3HAUYEHUSIMHU BO3BpAIaeT
uneHTH(GUKATOPBI BCEX KJINEHTOB, KOTOpBIE cogepkarca B Tabume Orders. Buemmrnmii
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KOJI BO3BPAIIAET 3AMUCH O KJIHEHTaX U3 Tabauisl Customers, naeH TG UKaTOPbl KOTOPHIX
BXOJIST B HAGOP 3HAYEHWH, TTOMYUIEHHBIX U3 BJIOKEHHOTO 3a1TPOCa, TO ECTh CITICOK K-
€HTOB, KOTOPBIE He pa3Melajiu 3aKa3oB. Pe3ysibrar OyieT CeLyomiM.

custid companyname
22 KnmerT DTDMN
57 KnmenT WVAXS

Bac, naBepnoe, nnrepecyer, yAy4dlIuT JU MPOU3BOAUTEIbHOCTD WHCTPYKIINI
DISTINCT, ecaiu ee 106aBUTh BHYTPb BJIOKEHHOTO 3ampoca, Beib B Tabsmiie Orders mo-
JKeT HaXOJUTHCS HECKOIBKO 3amuceil ¢ OTHUM U TeM JKe HAeHTU(MUKATOPOM KIHEHTA.
He crout 06 310M 6ECITOKOUTHCS, TIOCKOJIBKY siipo B/ ymeeT aBroMaTudecku youparh
JyOJIMKATHI, IasKe eCJIU Bbl caMU 00 9TOM He TIOTIPOCHUTE.

B niocieinem ripumepe, KOTOPbIi IPUBOUTCSI B TEKYIIEM pasjielie, T0Ka3aHo, Kak
KCITOJIb30BATh COYETaHNE U3 HECKOJIBKHUX BJIOKEHHBIX aBTOHOMHBIX 3alpOCOB (Kak
C OJIMHOYHBIMU, TaK M C MHOKECTBEHHBIMU 3HaueHusIMN ). [Ipeskiie yeM 03HaKOMUTHCS
C CYTbIO 33j1a4M, BBI OJKHBI co3/1aTh B B/ TSQL2012 Tabsuity oz HasBanmeM dbo.Orders
1 3AI0JIHUTD ee YeTHbIMU ueHTrudrukaropamu u3 Tabauibr Sales.Orders.

USE TSQL2012;

IF OBJECT_ID('dbo.Orders', 'U') IS NOT NULL DROP TABLE dbo.Orders;
CREATE TABLE dbo.Orders (orderid INT NOT NULL CONSTRAINT PK_Orders PRIMARY
KEY) ;

INSERT INTO dbo.Orders (orderid)
SELECT orderid
FROM Sales.Orders
WHERE orderid % 2 = 0;

EcJiit BaM He MTOHSITHO, Kak paboTaeT nHCTpYKIust INSERT, He TiepekuBaiite — s 110-
JIPOGHO OIIMIITY ee B TJIaBe 8.

3ajiaua COCTOUT B TOM, YTOOBI MOJYUUTH BCE MPOITYIEHHBIE UAEHTU(DUKATOPHI 3a-
Ka30B, 0TOPACkIBask MUHUMAJIBHOE ¥ MAKCUMAJIBHOE 3HAYCHUST. ITO MOKET OKA3aThCsI
JIOBOJIBHO CJIOKHO, €CITH HE UCTIOIb30BaTh HUKAKNUX BCIIOMOTaTeIbHBIX Tabuuil. B riase 3
MBI yKe YCIentHo mpuMersn tabauiry Nums, KoTopast, Kak BBl TOMHUTE, COEPKUT O~
CIIEJIOBATEILHOCTD 1EeJIBIX uncest, HaunHast ¢ 1 (6e3 mpoMesKyTKORB ).

Yr0o6b! ToryunTh w3 Tabauirsl Orders Bce mporyIeHHble HAeHTH(GUKATOPBI, BbI-
noJsiHuTe 3apoc K trabauie Nums u otbepure TOJIBKO Te 3HAUEHMSI, KOTOPbIe HaXO/SATCS
B Tabsue dbo.Orders (MCcKI0Yas MUHMMAJIbHOE ¥ MAKCUMAJIbHOE) M He BXOAAT B MHO-
skecTBO 3HaueHui Orders. YToObl MOJMYyYUTh MUHUMAIBHOE U MAKCUMAJIbHOE 3HAYEHIIS
UAeHTU(UKATOPA, MOKHO UCTIOIBb30BATh CKAISIPHBIN AaBTOHOMHBIN BJIOKEHHBIH 3a1TpOC.
Jl1s1 mosryueHus crivcka Beex CyIecTBYIONIMX UIeH TU(DUKATOPOB O[O IeT aBTOHOMHBIT
BJIO’KEHHBIH 3a1TPOC C MHOKECTBEHHBIMY 3HAUYEHUSIMU.

SELECT n
FROM dbo.Nums
WHERE n BETWEEN (SELECT MIN(O.orderid) FROM dbo.Orders AS O)
AND (SELECT MAX (O.orderid) FROM dbo.Orders AS O)
AND n NOT IN (SELECT O.orderid FROM dbo.Orders AS O);
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Ko, HanosHsBumii ganubiMu Tabauiry dbo.Orders, orduabTpoBas Bee YeTHbIE UIEH-
TH(MUKATOPBI, TOATOMY HAIIl 3aITPOC BO3BPAIIAET HEUETHbIE 3HAYEHUST B INATIA30HE MEKTY
MUHUMAJIBHBIM U MAKCUMAJIBHBIM UACHTUDUKATOPAMHE, COAEPIKAIUMUCA B TabiuIle
Orders. Hisxe ipezictaBiieH pe3ynbTaT (B COKpAIleHHOM BUJIE).

(cTpok obpaborano: 414)

3aKOHUMB C 9TUM TIPUMEPOM, MOsKeTe yaaauTh tabsuiry dbo.Orders, ncmosbayst ciie-
JTYTOTIINI KO

DROP TABLE dbo.Orders;

Koppenupyiowine BNOXEeHHbIe 3anpochbl

Koppesmmpytoliue BIOKeHHbIE 3aIPOCHI CChLIAIOTCS Ha aTPUOYThI TaGJIUIIbI, YKa-
3aHHOI BO BHEIIIHEM KO/i€, TO €CThb BJIOSKEHHDBIN 3aIIPOC 3aBUCUT OT BHEIIHETo Ko/a U He
MoskeT paboraTh caMocTosATenbHO. C JTOTHUECKOT TOUKU 3PEHUST ITO BLITJISINUT Tak,
Kak GY/ITO BJIOKEHHBIH 3aITPOC 3aITyCKACTCS OTIAETBHO JUIS Kask0N BHEITHEH CTPOKH.
B xauecTBe nnpumepa paccMOTPUM JUCTUHT 4.1, KOTOPBIH Bo3BpaiaeT uaeHTuhuKaTop
3aKa3a ¢ MAKCUMAJIbHBIM 3HAYEHUEM LIS KasKIOTO KIMEeHTa.

Jluctunr 4.1. Koppesupyomuii BIOKEHHbIH 3aIPOC

USE TSQL2012;
SELECT custid, orderid, orderdate, empid
FROM Sales.Orders AS 01
WHERE orderid =
(SELECT MAX(02.orderid)
FROM Sales.Orders AS 02
WHERE O2.custid = Ol.custid);

Buenmuii ko obparaercs K akseMIuisspy Tabuibi Orders o Hassaruem 01; oH oT6u-
paet 3aKkasbl, y KOTOPbIX HIEHTU(DUKATOP PaBeH 3HAUEHHIO, TOJIYIEHHOMY U3 BJIOKEHHOTO
3arpoca. ToT B cBOIO o4epeiib OT(UIbTPOBIBAET 3aKa3bl M3 BTOPOrO IK3EMILISIPa TAO LI
Orders oyt nazBanviem 02, Bo3Bpariias /Jist TEKYIIET0 KIMeHTa eHTU(UKATOP 3aKa3a ¢ MaK-
CUMaJIbHBIM 3HAUEHMEM; COTJIACHO YCJIOBUIO BHYTPEHHUI U BHENTHUH UACHTH(PUKATOPHI
KJIMEHTOB Z0JKHBI ObITh paBHbL. IIpolie roBopst, BJIOKEHHBIN 3a1poc epedbupaer Bce
ctpoku BHyTpu 01 1 BO3BpalaeT MaKCUMaIbHBIN HOMEP 3aKa3a it TeKYIEero KIMeHTa.
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Ecnu upentudukaropsr 3axa3os u3 Tabauibt 01 1 BI0OKEHHOTO 3aITpOca COBIA/IAIOT, 3HA-
YUT, MBI IMEEM MaKCUMAJIbHBIN HOMEP 3aKa3a JI7IsI TEKYIIEr0 KINEHTA, B Pe3yJIbTaTe Yero
3arpoc BozBpariaet cTpoky u3 01. CokpaiieHHbII pe3yabTaT TPUBOIUTCS HUXKE.

custid orderid orderdate empid
91 11044 2008-04-23 00:00:00.000 4
90 11005 2008-04-07 00:00:00.000 2
89 11066 2008-05-01 00:00:00.000 7
88 10935 2008-03-09 00:00:00.000 4
87 11025 2008-04-15 00:00:00.000 6
5 10924 2008-03-04 00:00:00.000 3
4 11016 2008-04-10 00:00:00.000 9
3 10856 2008-01-28 00:00:00.000 3
2 10926 2008-03-04 00:00:00.000 4
1 11011 2008-04-09 00:00:00.000 3

(cTpoxk obpaborano: 89)

Koppeupyioliye BloKeHHbIe 3aIIPOChI 0ObIYHO BBIIISIAT CI0KHEE, 4eM aBTOHOM-
HbIe. ST COBETYI0 BAM COCPEIOTOUNThHCS Ha KAKOH-TO OIHOM CTPOKE M3 BHEIITHEH TaOIHIIbI,
B YAaCTHOCTHU Ha TOM, KaK 9Ta CTpoka oOpabaTbiBaeTcs. Bo3bMeM i IpuMepa 3aKa3s 13
tabJmaib Orders mox Homepom 10248.

custid orderid orderdate empid

85 10248 2006-07-04 00:00:00.000 5

Kor/a BJIosKeHHBbIIT 3a1Ipoc OYeT BBITOMHITHCS JIJIST 9TOU BHEITHEH CTPOKH, CCBIJI-
Ka Ha arpubyT O1 . custid (koppeJsius) Oyner paBHa 85. 3aMEHUB CCBLIKY JaHHBIM
3HAUEHUEM, MBI TTOJIYUUM CJIEAYIONINI KOJI.

SELECT MAX (02.orderid)
FROM Sales.Orders AS 02
WHERE O2.custid = 85;

ITOT 3a1poc BO3BpalaeT ujaeHTruduKrarop 3akasa co snadenuem 10 739. B nareii
crpoke uaenTrgukarop paset 10 248. CosmnazseHust He 0GHAPYKEHO, TOITOMY BHEIITHSISI
cTpoka oTOpachiBaeTcst. To ske camoe OyeT ¢ OCTaJbHBIMU CTPOKAMU, KOTOPbIE MMEIOT
unentudurarop 10 248. Toxbko Kor/ia MOMAETCST MAKCUMAJIbHBI HOMED 3aKa3a JIJIst
TEKYIIEro KJINEeHTa, MBI TIOJIYIUM COBIaieHre. TaKoi moaxo/1 10/KeH TOMOYh BaM JTydIire
MOHSTH IPUHIIUAT PabOTHI KOPPETUPYIOIINX 3AIIPOCOB.

Koppesupytotiue BIOKEHHbBIE 3aIIPOCHI, B OTJINYNE OT ABTOHOMHBIX, 3aBUCST OT
BHEITHETO Kojia. VX cllojKHee OTIaKUBaTh, MOCKOJbKY HEJTb3sT 3aITyCKaTh oTAeabHO. Ha-
TIpUMep, TIOTIBITABIITUCH BBITTOJTHUTD BIOXKEHHBIH 3a1TPOC U3 JINCTUHTA 4.1, BBI TTOTyunTe
CIIEAYIONLYIO OMIMOKY.

Coobmenue 4104, ypoBeHb 16, cocTosiHue 1, cTpoka 3
He ymanochk IIpMBsS3aThb COCTABHONM mumeHTuomraTop "Ol.custid".

JanHast ormubKa CUTHAIMBUPYET O TOM, 9TO MieHTiduKaTop O1 . custid He MOJKeT
ObITH TIPUBSA3aH K 0OBEKTY, TOCKOJILKY TiceBoHnM 01 He ObLI ONIpe/iesieH BHY TPH 3aIIpoca.
KoHTeKCcT 9T0H CCHTKM HAXOMMTCS BO BHETITHEM Kofie. ITOObI OTIAsKUBATH KOPPETHPYIOIIIE
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BJIOSKEHHDIE 3aITPOCHI, BMECTO KOPPEJISIIIUET HY/KHO MOJICTABJISTH KOHCTAHTHI; yOEUBIIHCH,
4TO KOl paboTaeT KOPPEKTHO, BbI CMOKETE TIPOU3BECTU 0OPATHYIO 3aMEHY.

[laBaiiTe paccMoTpuM eliie o/iH ipuMep. [IpencrtaBbTe, 4TO BaM HYKHO CI€aTh 3a1TpocC
K rpezcrasiernio Sales.OrderValues, utoGbl oSy YnTh yAEIbHbIA BeC KasKI0ro 3aKasa B 00mIeil
CTOMMOCTH BCEX Pa3MEIEeHHbIX KIMeHTaMU. B riiaBe 7 st IOKaxKy, Kak PEInTh 9Ty 33j1ady
€ TIOMOIIHIO OKOHHBIX (DYHKIIMIA; ceifyac MbI BOCIOJIb3YEMCST BJIOKEHHBIMU 3aIIPOCAMH.
CrapaiiTech HaXOAUTb /ISl KaxKJ0ii IpoGJIeMbI HECKOJIBKO PeIleHNUI, TOTOMY YTO PasHUIA
B II0/IX0/IaX OOBIYHO OTPAIKAETCS HA CJAOKHOCTY U IPOU3BOAUTENHHOCTH Balllero KoJa.

MpbI MOKeM BBITIOJIHUATD K TipezicTaBsieHnio OrderValues BHeTTHMIT 3a11poc (MCIIOTb3Y s
nceBzionnm O1); B crircke SELECT MOETMM TeKylllee 3HAUEHUE Ha Pe3yJIbTaT Koppe-
JIUPYIONIETO BJIOKEHHOTO 3aIMPOCa, KOTOPBI BO3BPAIAET CYMMApHYIO CTOUMOCTD JIJIsT
TEKYIIEro KJINEHTa, BEIYUCIEHHYIO C TOMOIIBI0 BTOPOTO ak3eMIisipa OrderValues (c mces-
jqourmom 02). BoT Kak BBITJISIIUT BECh KO/ TIEJTUKOM.

SELECT orderid, custid, val,
CAST(100. * val / (SELECT SUM(02.val)
FROM Sales.OrderValues AS 02
WHERE O2.custid = Ol.custid)
AS NUMERIC(5,2)) AS pct
FROM Sales.OrderValues AS Ol
ORDER BY custid, orderid;

C momompio hyHKIUKM CAST 3HAUEHNE, BO3BPAIIAEMOE BBIPAKEHUEM, TPUBOUTCS
K TAIy NUMERIC (Tpex3HauHOMY YUCJITY C IBYMsI 3HAKaMH TIOCJIe 3aTsITON ).

3arpoc Bo3BpallaeT CIeYIONH pe3yabTar.

orderid custid val pct

10643 1 814.50 19.06
10692 1 878.00 20.55
10702 1 330.00 7.72

10835 1 845.80 19.79
10952 1 471.20 11.03
11011 1 933.50 21.85
10308 2 88.80 6.33

10625 2 479.75 34.20
10759 2 320.00 22.81
10926 2 514.40 36.67

(cTpok obpaborano: 830)

Mpepukat EXISTS

Aspik T-SQL nopzep:kuBaeT npeAnKar 1moj Ha3BanueM EXISTS, KOTOPbIH BO3-
BpamaeT TRUE uin FALSE B 3aBUCUMOCTHU OT TOTO, TEHEPUPYET JIM TIePe/IaHHbIH eMy
BJIOJKEHHDBIN 3a1IPOC Kakue-InO0 cTpoki. Hampumep, cireiy ol Ko BO3BPAIaeT BCeX
MCHAHCKUX KJIUEHTOB, KOTOPbIE PAa3MeIaiu 3aKa3bl.

SELECT companyname, custid

FROM Sales.Customers AS C

WHERE country = N'lcrnauus'
AND EXISTS
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(SELECT * FROM Sales.Orders AS O
WHERE O.custid = C.custid);

Brennmii 3anpoc k tabauie Customers or6upaet kinenToB u3 Viemanuu, ijist KOTo-
pbIX TIperKaT EXISTS Bo3BpaiaeT TRUE, a 9TO IPOUCXOIHUT TOJBKO B ClIyYae, KOTAQ
y TEKYIIETO KJIMEHTA eCTh XOTsI OBl 07InH 3aKa3 B Tabuiie Orders.

OmHO U3 MPENUMYIIEeCTB TpeAinKaTa EXTSTS 3aKII0YaeTCS B TOM, YTO OH MTO3BOJISIET
(opmuposath 3arpocsl B Bujie dhpas Ha aHryIniickoM ga3bike. Harpumep, Bolnenpuse-
JIEHHBIH 3aMPOC B IEPEBOJIE € AHTIUIICKOTO I0CTOBHO 3BYUUT TaK: «BBIOPATH U3 TaGIIUIIbI
Customers aTpulyThl ¢ Ha3BaHUSMU KOMIIAHUN U MACHTU(DUKATOPAMU KJIUEHTOB, T/IE
crpana — Vcnanus, u ecau B Tabauie Orders cymecTByeT Kak MUHUMYM OJIMH 3aKa3
€ TeM ke UJeHTU(HUKATOPOM KITUEHTA>.

PesynbTat, Bo3BpaIaeMblil STUM 3aIIPOCOM, TIPEICTABIEH HILKE.

companyname custid
KnuenTt QUHWH 8
Knuent MDLWA 29
Knuent KSLQF 30
Knuent SIUIH 69

Kak u gpyrue npeikaTsl, HHCTPYKINIO EXT STS MOYKHO MCII0JIb30BaTh B COYeTaHUU
€ JIOTUYECKNM ollepaTopoM oTpuiianusi NOT. Harrpumep, ciietyionunii 3arpoc Bo3Bpalaer
MCIIaHCKUX KJIUEHTOB, KOTOPbIE HE pa3dMelliain 3aKa30B.

SELECT companyname, custid
FROM Sales.Customers AS C
WHERE country = N'lcnauwus'
AND NOT EXISTS
(SELECT * FROM Sales.Orders AS O
WHERE O.custid = C.custid);

Huzxe mokasan pesyJibTart.

companyname custid

Knuent DTDMN 22

HecMmoTpst Ha TO 4TO B 9TO¥ KHUTE OCHOBHO aKIEHT JIEJIaeTCsl Ha JIOTHYECKOH 06-
paboTKe 3a1pOCOB, & He Ha WX TPOU3BOAUTENBHOCTH, BaM OyIeT MHTEPECHO Y3HATD, 4TO
npearKar EXT STS XOpoIo nojgaercs ontuMusarmi. Juapo Microsoft SQL Server sHaer,
4TO He Hy’KHO 00pabaThIBATH BCE 3AMTPAITUBAEMbIE CTPOKH — JIOCTATOYHO MOJTYUUTh XOTSI
ObI OIUH pe3yIbTat (MU €r0 OTCYTCTBHUE).

ITO TOT PeNKUii CIydall, KOTa B UCIOJb30BAHII CUMBOJIA 3BE3I0YKY (* ) BHYTPH
MHCTPYKIMK SELECT HeT HU4ero mroxoro. [Ipeaukar EXTSTS CIeANT UCKIIOYUTENBHO
3a HAJTMIUEM TIOIXOSIINAX CTPOK, UTHOPUPYSI aTPUOYThI, YKAa3aHHBIE JIJIsT BBIOOPKH, CJIOB-
HO UHCTPYKIWS SELECT siBystercst sutiraeit. apo SQL Server 3Haet 00 3TOM 1 B 1EJIAX
OTNITUMUBAIUH TTPOITYCKAaeT 06paboTKy crcka SELECT BHYTPH BJOKEHHOTO 3apoca.
[ToaToMy mcII0/Ib30BaHNE IPYIITIOBOTO CHMBOJIA * BMECTO TI€PEUNCIICHUS] KOHCTAHT He
BJIMISIET HA TIPOU3BOAUTETHHOCTD. CIIPaBeIJIMBOCTH PAIN HY;KHO OTMETHUTD, 4TO Ha TIPO-
I[ecC MOUCKa CTOJIOIOB BCE JKe MOTYT ObITh BBIIEICHbI HE3HAYUTEIBHbBIE PECYPChI, HO
BPSI/I JIM BBI 9TO 3aMeTuTe. SI CUMTAaI0, YTO 3aIPOCHI TOJIKHBI BBITJISIIETH €CTECTBEHHO
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KOJIa MOKHO CMUPHUTBCS C HE3HAUUTEIbHBIMUA HAKJIAJHBIMU PACXOJaMU, CBA3aHHBIMU
C UHTEPIIpeTAIeil CUMBOJIA *.

Ciiestyet yrioMsiHy Th 00 €liie OJIHOU HHTEPECHO 0COGEHHOCTH MHCTPYKITK EXTSTS:
B OTJIMYME OT GOJIBIINHCTBA IPYTUX MPEUKATOB B sA3bike T-SQL oHa MCIIoMb3yeT BO-
WYHYIO JOTUKY. JleiicTBUTEIbHO, He CYIeCTBYET TAKOM CUTYyallH, B KOTOPOH Ha BOIIPOC
«BO3BPAIAET JIU KO/l CTPOKH ?»> HEJb3st GBIITO GBI OTBETUTD OJIHO3HAYHO.

an/IMepbl CJ10)XKHbIX BJIOXX€HHbIX 3arnpocos

I3STONIpaBﬂQﬂepaCCManHBaEYHHI60ﬂ€€CﬂOHﬁﬂﬂeaCHeKTbIBﬂOX“HHHﬂXBaHpOCOB.
MaTepI/IaJI, KOTOprfI 31€Chb ITPUBOIUTCS, HE SABJISCTCA 00s13aTeIbHBIM K IIPOYTEHUIO; BbI
MOJKETE BEPHYTHCA K HEMY T1037K€, KOI'ZTa YCBOUTE OCHOBBI.

BosBpalieHue npeabiaywmx Uam creaylowmx 3Ha4yeHum

[IpencraBbTe, 4TO BMECTE € Kask0H 3amuckio B Tabsumiie Orders BaM HYsKHO MOTYYUTh
HAeHTH(IKATOP MPEABIAYINETO0 3aKka3a. CaMo MOHATHE «IIPeABIIYIINIT» TToipasyMeBa-
€T HaJImyre KaKOU-TO JIOTHYECKON YIOpsA0YeHHOCTH. Tak KaKk CTPOKHU B TabJIuIle He
HUMEIOT HUKAKOTO TOPSI/IKA, BaM HEOOXOUMO COCTaBUTD BhIpaskeHue Ha si3bike T-SQL,
KOTOpPOe OyJIET €ro 3MYJIUPOBATh. 32 OCHOBY MOKHO B3sITh IIPUHIIHII, COTJIACHO KOTO-
POMY IIPEBIAYIIUM SIBJISIETCS] «<MAaKCUMATbHOE 3HAYEHUE, KOTOPOE MEHBIIIE TEKYIIETO>.
ITy ¢pasy JIeTKO BBIPA3UTh B BU/Ie KOPPEIUPYIONIETO BJIOKEHHOTO 3a1Ipoca, Kak Io-
Ka3aHO HITKE.

SELECT orderid, orderdate, empid, custid,
(SELECT MAX(02.orderid)
FROM Sales.Orders AS 02
WHERE 02.orderid < Ol.orderid) AS prevorderid
FROM Sales.Orders AS 01;

ITOT 3aITPOC BO3BPAIIAET CIEYIOMNI Pe3ybTaT (ITPEJCTABIEHHBI B COKPAIIIEHHOM
BHJIE).

orderid orderdate empid custid prevorderid
10248 2006-07-04 00:00:00.000 5 85 NULL
10249 2006-07-05 00:00:00.000 6 79 10248
10250 2006-07-08 00:00:00.000 4 34 10249
10251 2006-07-08 00:00:00.000 3 84 10250
10252 2006-07-09 00:00:00.000 4 76 10251
11073 2008-05-05 00:00:00.000 2 58 11072
11074 2008-05-06 00:00:00.000 7 73 11073
11075 2008-05-06 00:00:00.000 8 68 11074
11076 2008-05-06 00:00:00.000 4 9 11075
11077 2008-05-06 00:00:00.000 1 65 11076

(cTpox obpaborano: 830)

Kak BuuTe, y TIepBOI 3allUCH HET «IPEABIAYIIETO 3aKa3a», MOITOMY €€ aTpUOyT
prevorderid comepxut 3Havenune NULL.
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TouHo Tak ke MOKHO CKa3aTh, YTO CJIEAYIONIAs 3AMUCh — ITO «MUHUMAJIbHOE 3HA-
YyeHue, KoTopoe 6oJibiie Tekyiero». Kox Ha sisbike T-SQL, mpeicTaBieHHbIN HIKE,
BO3BpAIaeT UACHTUPUKATOP CJAEYIOIIEro 3aKasa /st Kak10ii cTpoku B Tabsmiie Orders.

SELECT orderid, orderdate, empid, custid,
(SELECT MIN(O2.orderid)
FROM Sales.Orders AS 02
WHERE O2.orderid > Ol.orderid) AS nextorderid
FROM Sales.Orders AS 01;

PesynbraT (TOUHEE, €TO COKpAIEHHBIN BAPUAHT ) BBITJISIUT TaK.

orderid orderdate empid custid nextorderid
10248 2006-07-04 00:00:00.000 5 85 10249
10249 2006-07-05 00:00:00.000 6 79 10250
10250 2006-07-08 00:00:00.000 4 34 10251
10251 2006-07-08 00:00:00.000 3 84 10252
10252 2006-07-09 00:00:00.000 4 76 10253
11073 2008-05-05 00:00:00.000 2 58 11074
11074 2008-05-06 00:00:00.000 7 73 11075
11075 2008-05-06 00:00:00.000 8 68 11076
11076 2008-05-06 00:00:00.000 4 9 11077
11077 2008-05-06 00:00:00.000 1 65 NULL

(cTpok obpaborano: 830)

Ob6paTuTe BHUMAHWE: Y TIOCTEIHEN 3aIICH HET «CJIEAYIOIETO 3aKa3a», TOITOMY ee
aTpubyT prevorderid coAepKUT 3HaueHne NULL.

B SQL Server 2012 nogsusrich HOBble OKOHHBIE (DyHKIIUK, LAG 1 LEAD, KOTOpbIE
MTO3BOJISTIIOT BO3BpAIATh 3JEMEHT U3 MPEABIAYINeH NN ciaexytomneil CTPOKHU, MCXOS
U3 OTIPEIEJIEHHOTO MOPsiKa cOPTUPOBKH. [ToApo6HEl 0 HUX MbI TOTOBOPKM B TJIaBe 7.

Mcnonb3oBaHue TeKyLiunx arperaTtoB

TexkymuMu arperatraMu Ha3bIBAfOT PE3yIbTAT CYMMUPOBAHUS 3HAUEHU 110 BDEMEHN
C TIOMOIIIBIO arperatHbiX (hyHKIUN. UT0OBI IIPOEMOHCTPUPOBATH MPOIIECC BHIYUCTIEHIST
TEKYIIUX arperaTos, BOCIIO/Ib3yeMcs IIpeJicTaBjieHueM Sales . OrderTotal sByYear,
KOTOPOE BO3BpAIaet 001Iee KOJIMIECTBO 3aKA30B 3a ONPE/IEJIEHHBIN TO1. BbIToHIM 3a-
POC K 9TOMY TIPEACTABIECHUIO, YUTOOBI TPOAHATN3UPOBATH €T0 COAEPKUMOE.

SELECT orderyear, gty
FROM Sales.OrderTotalsByYear;

Bol monyunTe caemyronnii pe3yabTart.
orderyear aty

2007 25489
2008 16247
2006 9581

[[OHyCTI/IMy JJIA KaK10#1 CTPOKU BaM HY/KHO ITIOJIYYUTD I'0/l, TOJOBOE KOJINMYECTBO 1 06-
Iree TeKyIee KoJnm4eCTBO 3aKa30B (CYMMy 3aKa30B, CA€JITaHHbBIX /IO KOHIIA OITPEAEJIEHHOTO
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rozia). Mrak, s camoii panreii sanucu B nipeacrassiennn (2006 r.) obiiee Tekyiiee Ko-
JIMYEeCTBO OyZIeT PaBHO CyMMe 3aKa30B, CAEJaHHbIX 3a TeKyLuii ro. J{Jist Bropoil 3anucu
HY>KHO CJIOKUTD KOJIMYECTBO 3aKa30B 3a TeKyni (2007 1.) v pebI Iy i TOBI U T. 1.

ATy 33144y MOXKHO PEIIUTH CJAEAYIOMUM 06Pa30M: U3BJIEUYb M3 EPBOTO HK3EMILISIPA
npescTaBiaeHns (Ha3oBeM ero O1) roji ¥ KOJWYeCTBO JIJIsT KasK/[0M 3aITMCH U 3aTeM C T10-
MOIIIBIO KOPPEINPYIOIIETO BIOKEHHOTO 3aIIPOCa KO BTOPOMY 9K3EMILISIPY TTPEICTABIEHIIT
(02) BBIYUCTUTH 00TIIEE TEKYIIEE KOTUIECTBO. BIOKEHHBIH 3ampoc I0JIKeH 0TOMPaTh U3
02 Bce 3aITUCH, ClIeIaHHbIe 32 TEKYNIMI TN TIPEAbIIYIIe rojia (OTHOCUTENIBbHO O1), CyM-
MUPYsI KOJTMYECTBO 3aKa30B, Pa3MellleHHbIX 32 3TOT Iepro/l. BOT Kak BbITVISANUT peleHue.

SELECT orderyear, qty,

(SELECT SUM(02.gty)

FROM Sales.OrderTotalsByYear AS 02

WHERE 02.orderyear <= Ol.orderyear) AS rungty
FROM Sales.OrderTotalsByYear AS O1
ORDER BY orderyear;

Pesyibrar OyeT CiieayIomum.

orderyear aty rungty
2006 9581 9581
2007 25489 35070
2008 16247 51317

Crout orMeTuth, uT0 B SQL Server 2012 ObLiu yay4dIieHbl BO3MOKHOCTU OKOHHBIX
arperaTHbIX (QYHKIWI, B YaCTHOCTH MOSBUJICS HOBBIN BBICOKO3(h(MEKTUBHBIN UHCTPY-
MEHT JIJIsT BBIYUCJIEHUST OOTIMX TeKYMuX 3Hauennii. Ho, Kak s yke yITOMIHAT, 00 9TOM
MBI TIOTOBOPUM B TJIaBe 7.

PeweHue npo6nem

B aToM paszesie paccMaTpuBaIOTCS CUTYAIIMHN, B KOTOPBIX BJIOKEHHBIE 3aIIPOCHI MOTYT
BeCTH ce0sT He TaK, KaK BBl TOTO O)KU/IAETE, A ellle TIPUBO/SITCS OTITHMABHbBIE PETTEHNST,
KOTOPBIE TTO3BOJISTIOT U36€KATh MOMOOHBIX IOTHUECKUX OMTHOOK.

Ormerxku NULL

Kax Bbr momunTe, B si3b1ke T-SQL ncropayeTcst Tponunast joruka. B atom pasmene
S IPOJEMOHCTPUPYTO IPOBIEMBI, KOTOPbIE MOTYT BO3HUKHYTH C BIOKEHHBIMH 3aTIPO-
caMu u oTMeTKaMu NULL, ecii He 6paTh BO BHUMAHWE TPEThe BO3MOKHOE 3HAUEHUE
(UNKNOWN).

[laBaiiTe paccCMOTPHUM ITPOCTON HA TEPBBIN B3TJISA/L 3a1IPOC, KOTOPBIN /I0JKEH BO3-
BpaIaTh CIIMCOK KJINEHTOB, He Pa3MECTUBIINX HI OJJHOTO 3aKa3a.

SELECT custid, companyname
FROM Sales.Customers
WHERE custid NOT IN(SELECT O.custid
FROM Sales.Orders AS O);
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YunteiBasg Te JlaHHbI€, KOTOPbIE€ XPaHATCA B Ta6JII/IIIe Orders, 9TOT 3allpoC AOJIKECH
pa6OT3TI) TaK, KaK BbI OJKH/Ia€TE; B CAMOM /[l€Ji€, OH BO3Bpallla€T IBE CTPOKU C I/IH(l)OpMa-
IMen o ABYX KJIMEHTaX, KOTOPbIC HE /I€JIa/JIN 3aKa30B.

custid companyname
22 KnmernT DTDMN
57 KnueHT WVAXS

Tenepsb 3arycTUTe CICAYIONMIA KO/, 4TOObI BCTaBUTD B Tab/miry Orders HOBbII 3akas,
npenTu@UKaTOp KOTOPOro OyaeT paBer NULL.

INSERT INTO Sales.Orders
(custid, empid, orderdate, requireddate, shippeddate,
shipperid, freight, shipname, shipaddress, shipcity,
shipregion, shippostalcode, shipcountry)
VALUES (NULL, 1, '20090212', '20090212"',
'20090212', 1, 123.00, N'abc', N'abc', N'abc',
N'abc', N'abc', N'abc');

[Tonpo6yem cHOBa BBLIIOJHUTH 3alIPOC, KOTOPLIA 0JKEH BO3BPaLlaTh KJIUEHTOB
6e3 3aKa30B.

SELECT custid, companyname
FROM Sales.Customers
WHERE custid NOT IN(SELECT O.custid
FROM Sales.Orders AS O);

Ha aror pas 3ampoc BepHeT mycToii Habop. BemoMuHast To, 4TO BBI yiKe yCIean
mpounTath 06 oT™MeTKax NULL B IiaBe 2, omnpolyiite 0ObSCHUTD MOSIBJIEHHE TAKOTO
pesyabrara. [logymaiite, Kak Terepb MOJTyYUTD CIIUCOK KJIMEHTOB € UAeHTH(HUKATOPAMI
22 1 57, a rakke morpodyiiTe c(hopMyIMPOBATE TPABUIIA, CJIELYST KOTOPBIM, MOKHO 3~
6exath MOMOOHBIX TIPO6IIEM (CIIH HCXOAUTD U3 TOTO, 9TO 9TO AEHCTBUTETHHO TIPOOIeMa).

OueBuiHO, BUHOBHUKOM B IAHHOMN CUTYaLUK SIBJISIETCS 3aIICh C HEOTIPEAEIEHHBIM
naeHTUKaTOpPOM, KoTopasi Oblia gobasieHa B Tabuily Orders; oHa Bo3BpaliaeTcs BJIo-
JKEHHBIM 3aIIDOCOM BMECTE C APYTMMU 3AIIACSAMU, YbM UACHTU(DUKATOPDI OIIPEIEIEHBL.

JlaBaiiTe HAUYHEM C TOTO YYacTKa KOJa, KOTOPBIN BezieT cebst mpeackasyemo. I1pe-
quKaT TN BosBpaiaeT TRUE Ui KJIUEHTa, KOTOPBIN eJiasl 3aKasbl (HalpuMep, 1Mo/
HOMEPOM 85), MOTOMY YTO 3aMKCh ¢ TAKUM UIEHTH(UKATOPOM BO3BPAIIAETCST BIIOKEH-
HbIM 3a1pocoM. Oniepatop NOT HHBEPTUPYET MpeAnKat IN; ciefoBaTebHo, NOT TRUE
npeBpaiaeTcs B FALSE U KITHEHT «0TOPaChIBAETCA» BHEITHUM KOJOM. VITaK, ecJii ujeH-
TU(HUKATOP KJIMEHTa Haxoaurces: B Tabmiie Orders, MOKHO OBITh YBEPEHHBIM B TOM, UTO
OH JIeJIaJl 3aKa3bl U TI0ITOMY He JI0JIKEH TI0NaCTh B pesyabrupyiomuii Habop. Ho, kax Bbl
BCKOpE yOeANTECh, HEJIb3s1 OIHO3HAUHO YTBEPIKAATh, YTO KJIUEHT ¢ UICHTU(DUKATOPOM
NULL He HaxoauTcs B Tabmuiie Orders.

JlJist KIIMEeHTOB, YbK UAEHTU(HUKATOPDI He 3HauaTcst B Tabsruite Orders kak orpesiesieH-
Hble (HarmpuMep, Toji HomMepoM 22), ipeankat IN Bo3BpaiaeT UNKNOWN (TI0JHOTIeHHOe
3HaueHNe UCTUHHOCTH, HU4YeM He Xyske TRUE miu FALSE). ITO BbI3BAHO TEM, UTO [T
oTpezieIEHHBIX 3HAUeHU TTpenKaT IN Bo3BpamaeT FALSE, a /T OTMETOK NULIL, —
UNKNOWN. Boipaskenue FALSE OR UNKNOWN Tosxke JaeT UNKNOWN. B kauectBe 6oiee
peasbHOTO TpUMepPa BO3bMEM BhIpakeHne 22 NOT IN (1, 2, NULL).EromoxxO
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3anucarb Kak NOT 22 IN (1, 2, NULL) uau NOT (22 = 1 OR 22 = 2 OR
22 = NULL).3aMeHHNM BCe OllepaTopbl PaBEHCTBA, HAXOSIINECS B cKOOKax, X 3Haue-
HUAMU UCTUHHOCTH, ITOJIYYUTC BhIpaskeHne NOT (FALSE OR FALSE OR UNKNOWN),
KOTOPOE B CBOIO o4epe/ib Ipespataercd B NOT UNKNOWN Mu HpocTo UNKNOWN.

Pesynbrat UNKNOWN 10 TpUMEHEHNS K HeMy omniepatopa NOT 03HavaeT, UTO HeIb3s
JIOIIOIJIMHHO YCTAaHOBUTD, BXOIUT JIN I/IaeHTI/I(bI/IKaTop KJIMEeHTa B MHOKECTBO, IIOCKOJIbKY
3HayeHne NULL MOKeT ObITh 4eM YTOZHO, B TOM YHCJIE 9TUM I/I]leHTI/I(l)I/IKaTOpOM. Bes
XHUTPOCTD 3aKJIIOYAETCS B TOM, UYTO OTpUllaHNe 3HaUeHNsT UNKNOWN ToxKe laeT UNKNOWN,
BCJIEZICTBHE YETO PEe3yJIbTaT OT6paCbIBaeTC§I Ha sTarne ¢uabTpanui. Ecim HemsBecTHO, BXO-
IUT I HﬂeHTI/chHKaTop B MHOJKECTBO, Mbl HE MOJKEM YTBEP:K/IATh, YTO OH Ty/la HE BXO/UT.

[Iportte roBOPS, ecam BbI NCTIOTB3yeTe peinKaT NOT IN B COUYETaHWH C BJIOKEHHBIM
3aIPOCOM, KOTOPBII BO3BPALIAeT XOTs ObI OAHO 3HaYeHne NULL, BHEITHUI KO/ BCETaa
Oy/1eT BO3BpallaTh I1yCTOM Habop. 3HaueHUs TabJIUIIbI, KOTOPbIE TOYHO BCTPEYAIOTC B Ha-
6ope, 0TCENBAIOTCS, IOCKOJIbKY BHEITHII KOJ[ IOJIKEH BEPHYTh 3alIUCH, KOTOPBIX B 9TOM
HabGope Het. He nomnazaior B pe3yJibTaT U Te CTPOKH, HAXOK/IeHe KOTOPBIX B Habope He
OTIP€IesIEHO, TTOTOMY YTO HEJIb3s1 CKa3aTh HABEPHSIKA, BXO/IUT JIM 3HAUYE€HNE B MHOXKECTBO,
OTHUM U3 2JIEMEHTOB KOTOPOTO SBJISIETCS OTMEeTKa NULL.

Kax sxe nsbexarh mog00HOI TpobieMbl?

Bo-niepBbix, eciu cTosibert He T0/KeH TPUHUMATD 3HadeHust NUL L, HysKHO 06s13a-
TEeJIbHO yKa3aTh JIJIsd HeTo orpanndenne NOT NULL. ObecrieueHue 1eIOCTHOCTH JTaHHBIX
UrpaeT HAaMHOTO GoJiee BasKHYIO POJib, Y€M TIPUHSATO CUMTATD.

Bo-BTOPBIX, TPK HATTHCAHKUH JIIOOBIX 3aTIPOCOB HEOOXOUMO TOMHUTb, UTO BbI UMEETE
JIEJI0 ¢ TPEeMs 3HAUEHUSIMU UCTHHHOCTH (TRUE, FALSE 1 UNKNOWN). O6parnaiite BHIMa-
HITe Ha BO3MOYKHOCTD TIOSIBJIEHHST OTMETOK NUTL U Ha TO, TIOZXO/THT JIV BATI KOJT JI7TsT PAGOTHI
¢ HUMU (ecJin HeT, IPUIeTcst BHOCUTDh U3MeHeHus1). B mpumepe, KOTOPBIN MbI paccMaTpu-
BaJIV BBIIIE, BHEIITHUIT 3aIIPOC BO3BPAIIAET MyCTOi HAbOP, OTOMY UTO Ha OTIPEICTICHHOM
aTare IMPOUCXO/INT CPaBHEHMe co 3HaYeHneM NULL. Ecsii BbI XOTHTE y3HATH, BXOANUT JIN
UAEHTU(UKATOP KJIMEHTA B HaOOP M3BECTHBIX 3HAUEHWH, UTHOPUPYS ITPU ATOM OTMETKH
NULL, BaM HY3KHO UCKJTIOUUTH (DaKTOP HEOMPEAETEHHOCTH. ITO MOKHO CIIEIATE, T0OABUB
BO BJIOKEHHBII 3a1rpoc 1peaukar O.custid IS NOT NULL, Kak II0Ka3aHO HIDKe.

SELECT custid, companyname

FROM Sales.Customers

WHERE custid NOT IN(SELECT O.custid
FROM Sales.Orders AS O
WHERE O.custid IS NOT NULL) ;

Taxk BbI IBHO HCKIIOUNTE OTMETKN NULL. EcTb 11 leerfI c110cob: BMECTO IpeanKaTa
NOT IN MOKHO UCIIONIB30BaTh NOT EXISTS.

SELECT custid, companyname
FROM Sales.Customers AS C
WHERE NOT EXISTS

(SELECT *

FROM Sales.Orders AS O

WHERE O.custid = C.custid);

Hanowmnto, 9To B oT/imune oT MHCTPYKIMHU IN npeankat EXISTS UCHOIb3yeT Uc-
yucjaeHne B ABoudHoi cucreme. OH MoKeT BepHYTh b0 TRUE, n60o FALSE (3Ha-
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yeHue UNKNOWN I/ICKJIIO‘{eHO). Korzma BiiosxeHHBII 3a1poc AOXOAUT A0 OTMETKN NULL
B anI/I6yT€ 0. custid, Beipaskenne Bo3BpaniaeT UNKNOWN 1 cTpoka oTcenBaeTcs. [Ipe-
aukaT EXISTS nonpocTy UrHopupyeT 3HadueHuss NULL, Kak 6yz[T0 UX He CyIIeCTBYeET,
06pa6aTb1Ba${ TOJIbKO CTPOKHU C OIIpezeIeHHbIMI I/IaeHTI/I(bI/IKaTopaMI/I. BmecTo NOT IN
6esomacHee UCIOIb30BaTh NOT EXISTS.

3aKOHYUB CO BCEMU 9KCIIEpUMEHTaMU, YIaJINTE JIMIIHIOIO 3aIIMCh C ITIOMOIIbIO CJie-
AYIONIIETO KoJa.

DELETE FROM Sales.Orders WHERE custid IS NULL;

IToacTaHOBKA MMEH CTOJIOIOB

Jlormueckue O]_HI/I6KI/I MOTyT 6bITb JOBOJIbHO HEOYEBUIHbBIMU. Boatom paszaesie g orm-
11y pobJIeMbl, KOTOPbIe BO3HUKAIOT TIPU 00BIYHOI ITOACTAHOBKE MMEH CTOJIOIOB BO
BJIOKEHHOM 3anpoce. [Tocsie Toro kak Bbl 1I0iIMeTe BCIO CJIOSKHOCTh CUTYAIIUH, 5T TIOKAKY,
KaK C Hell CITPaBUTHCS.

3arnpochl, IIpeicTaBJeHHbie B 9TOM pasjiesie, obpamaiorces k tabiuire MyShippers
B cxeMe Sales. UToObl co3aTh TaKyo TAOIUILY 1 3allOJHUTD €€ JaHHBIMU, 3aIllyCTUTE
MIPUBEIEHHBIN HUKE KOJI.

IF OBJECT_ID('Sales.MyShippers', 'U') IS NOT NULL
DROP TABLE Sales.MyShippers;

CREATE TABLE Sales.MyShippers
(
shipper_id INT NOT NULL,
companyname NVARCHAR (40) NOT NULL,
phone NVARCHAR (24) NOT NULL,
CONSTRAINT PK_MyShippers PRIMARY KEY (shipper_id)

) ;

INSERT INTO Sales.MyShippers (shipper_id, companyname, phone)
VALUES (1, N'IlocTtaBmmk GVSUA', N'(503) 555-0137"),
(2, N'lloctraBmmk ETYNR', N'(425) 555-0136"'),
(3, N'lloctaBmmk ZHISN', N'(415) 555-0138");

PaCCMOTpI/IM 3aIrpoc, HpelICTaBJIeHHblf/,I HHWJKeE; OH TOJIKEH BO3BpalllaTh ITIOCTAaBIINKOB,
KOTOPbIE OTIPAaBJIAJIN 3aKa3bl KIIMEHTY 110/l HOMEPOM 43.

SELECT shipper_id, companyname
FROM Sales.MyShippers
WHERE shipper_id IN

(SELECT shipper_id

FROM Sales.Orders

WHERE custid = 43);

Bort kakoii pe3y/bTaT Mbl IIOJyYUM.

shipper_id companyname

1 IlocTaBmux GVSUA
2 TITocTaBmmk ETYNR
3 locTaBmmk ZHISN
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OueBU/IHO, UTO TOJBKO BTOPOI U TPETUH MOCTABIIUKU OTIPABJISIIIA TOBAP KJIUEHTY
¢ nieHTUOUKATOPOM 43, HO TT0 KaKOW-TO MTPUYUHE 3TOT 3aITPOC BEPHYJI BCE COJEPKUMOE
tabsmibl MyShippers. TlocMoTpuTe BHUMATENbHO Ha KO M Ha CXEMbI, KOTOpPbIe B HEM
UCII0Ib3YIOTCA. IlonpobyiiTe HaiiTH ToTHYecKoe 0ObACHEHNUE.,

OxkasbiBaeTcst, cTosbelr, KOTOpbIil XpaHuT uaeHTruduratops B Tabsuie Orders, Ha-
3biBaeTcs He shipper_id, a shipperid (6e3 cumBosa opyepkuBanust). Crosberr shipper_id Ha
caMoM jiesie HaxouTcs B Tabsmite MyShippers. TTonck 1o MEHN HAYMHAETCS B KOHTEKCTE
BJIOXKEHHOTO 3aITPOCA U TOJIBKO TIOTOM ITEPEXOIUT HA YPOBeHb Bhiliie. B Hamem mpumepe
SQL Server umier arpubyT shipper_id B tabauie Orders u, He Haiiag ero tam, obpaima-
ercs K BHenTHeMy Kojty. B utore arpubyr 6epercst uz tabuiisi MyShippers.

Kak BuanTe, BMECTO aBTOHOMHOTO BJIOJKEHHOTO 3a1IPOCa CIYYaiTHO TTOTYIUICS KOP-
peaupyroumii. U eciiu B Tabsmie Orders ecth XOTh 0OJIHA CTPOKA, CPaBHeHUE UaeHTUdU-
KaTOPOB TTOCTABIIMKOB BCera OYeT [aBaTh MOJIOKUTEIBHBINH PE3YIbTAT, TOTOMY YTO
BJIOJKEHHBIN 3aMTPOC BO3BPAIAET OJ[HU U Te JK€ UACHTU(DUKATOPDI J7Ist T060T0 3aKa3a.

BoamoxxHO, BaM KaxkeTcs, 4TO 310 u3baH g3bika SQL. Ho unensr komuTeTa 110
paspabotke cranmapra ANSI SQL BoBce He IbITANNCh 3aByaJIMPOBAaTh HUKAKIX <OIIN-
60K»; TaKast JIornka Oblyia IIPeyCMOTPEHA CIIEIAIBHO, YUTOOBI BBI MOTJIN CChLIATHCS Ha
cTOJIO1BI U3 BHEMTHUX Tabiu1 6e3 Beakux npedukcos. 1 a1o geiictBurebHo paboTaer,
ecJIM UMeHa Hy KHBIX BaM CTOJIOI[OB BCTPEYAIOTCS TOJIBKO B OJHOI TabJiuiie.

Taxast mpobiieMa XapaKTepHa JIJIsT OKPY/KEHUH, B KOTOPBIX ITPU UMEHOBAHUY aTPHOY-
TOB TabJIUIL He COOJII0IAeTCs JIOTHKA, HAIIPUMED UMEHA OTINYAIOTCS COBCEM HE3HAYNTE b
HO: B O/{HOI Tabuiuiie aTpulyT HasbiBaeTcsl shipperid, a B Apyroil shipper_id (kak
B BBIIIIEITPUBEICHHOM IIpUMepe). DTOTO JOCTATOUHO, YTOOBI ONTOKa fajia 0 cebe 3HATh.

YTo6BI HE IONAAATh B TAKUE CUTYAI[UH, HYKHO COOMIOAATH ABa IPOCTHIX IIPABIUIIA,
OJIHO U3 KOTOPbIX OPUEHTUPOBAHO HA JOJITOCPOUYHYIO IIEPCIEKTUBY, & BTOPOE MOKHO
HayaTh UCIOJIH30BaTh PSAMO ceifdyac.

Bo-1epBbIX, COTPYHUKH Ballleil OpraHu3aIiiy J0JKHbI TOHMMATh, HACKOJIbKO BasK-
HOI1 SABJISIETCS TTOCJIE/IOBATENBLHOCTD TIPY BHIGOPE UMEH JIJIs CTOJMGIOB PasHbIX TabJIHIL.
KoHeuHo, Bpsi/i 11 BBI CMOsKeTe OBICTPO TIOMEHSTH ysKe UMEIOIINECs Ha3BaHWsl, He Ha-
pyias paboTOCIIOCOGHOCTH TPOrPAMMHOIO KOJA.

Bo-BTOpBIX, IIPU MCIOJIb30BAaHUU BJIOKEHHBIX 3alPOCOB B KauyecTBe NMperKCcoB
IUIsI CTOJIOIIOB MOKHO YKa3blBaTh IICEBAOHUM UCXOAHO Tabiauibl. Biarogaps stomy
HOUCK €TOJIONA Beerna OyAeT BBIIOJIHIThCS B 3aJaHHOM [IPOCTPAHCTBE UMEH, U eCJIH
ero TaM He OKakeTcs, 3alpoc BepHer omubky. [Tonpobyiite, K IpUMepy, 3alyCTUTh
CIIeYTOTIUH KOJI.

SELECT shipper_id, companyname
FROM Sales.MyShippers
WHERE shipper_id IN
(SELECT O.shipper_id
FROM Sales.Orders AS O
WHERE O.custid = 43);

Hwmxe mokazana OH_II/I6K3.7 KOTOPYIO BbI JOJIPKHBI ITOJIYYUTD.

Coobmenmue 207, ypoBeHb 16, cocTosHme 1, cTpoka 4
HepomnycTumoe mMsi cTobia "shipper_id".

156




BnoxeHHble 3anpochl

YBUJIEB TAKOE COODIIEHNE, BbI, KOHEUYHO JK€, CMOXKETE OMPEJIeJTUTh TIPUINHY TPO-
6JIEMBI ¥ KICITPABUTD CBOIT KOJI.

SELECT shipper_id, companyname
FROM Sales.MyShippers
WHERE shipper_id IN
(SELECT O.shipperid
FROM Sales.Orders AS O
WHERE O.custid = 43);

Ha stot Ppa3 3a1pocC BO3Bpallla€T TO, YETO MbI OJKU AT,

shipper_id companyname

2 TITocTaBmmk ETYNR
3 IllocTaBmuxk ZHISN

3aKkoHYMB ¢ ipuMepamu, ouncturte B/l ¢ TOMOIIbIO MPUBEIEHHOTO HUKE KO/A.

IF OBJECT_ID('Sales.MyShippers', 'U') IS NOT NULL
DROP TABLE Sales.MyShippers;

B 3aknouyeHue

Ira raBa Gbla MOCBAIIEHA BIOKEHHBIM 3alIPOCAM — KaK aBTOHOMHBIM (He3a-
BUCUMBIM OT BHEIIHEr0 KOJa), TaK U KOPPeaupyonuM (KOTopbie He CrliocOOHbI pa-
60TaTh CaMOCTOSITENILHO). Bbl y3HAJIHU, YTO BJIOKEHHBIE 3aIPOCHI MOTYT BO3BPAIIlaTh
CKaJIsIPHbIE U MHOKECTBEHHbIE 3HAYEHUS. 3/1eCh TAKKE COAEPAKUTCS JOTOTHUTEIbHBIN
pasjies, B KOTOPOM Mbl OOCYIMJIN BO3BPAIlEHUE MPEAbIIYIINX U CIEAYIONIX 3HAUe-
HUi1, MCHOJIb30BAHNE TEKYIIUX arPEeraToB U pelieHue mpobieM, KOTOpble BO3HUKAIOT
pu paboTe ¢ BIOKEHHBIMU 3alIpocaMi. Beerga yunTtoiBaiite 0COOEHHOCTH TPOMYHOM
JIOTUKU U He 3a0bIBaiiTe yKa3blBaTh MCEBAOHUMbI UCXOIHBIX TAOIUI] B KAYECTBE TIpe-
(pUKCOB 1711 IMeH CTOJIOIOB.

B CJIeIIyIOH_[eIL/,I TJIaB€ MbI IIOTOBOPUM O BJIOJKEHHDBIX Ta6]II/I‘{HbIX 3alrpocax, KOTopbIe
€II€ Ha3bIBAIOTCA Ta6]II/I‘{HbIMI/I BBIPpAKCHUAMMU.

YnpaxHeHus

3ech coOpaHbl yIIPasKHEHUs, KOTOPBIE TIOMOTYT BaM JIydlile OHATH MaTepual,
paccMOTPEHHBII B 3T0ii Ti1aBe. Bee 3anpocs! Bbimoanaores k oobextaM b1 TSQL2012.

1

Hamnmmmire 3ammpoc, KoTOPBIi BO3BpallaeT Bee 3aKasbl, CeJIaHHbIE B TOCTIEAHNI IeHb,
yuTeHHbIi B Tabsmie Orders.

e lcmosb3yercst Tabuuita Sales.Orders.
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o OuaeMblil pe3yabTar:

orderid orderdate custid empid
11077 2008-05-06 00:00:00.000 65 1
11076 2008-05-06 00:00:00.000 9 4
11075 2008-05-06 00:00:00.000 68 8
11074 2008-05-06 00:00:00.000 73 7

2 (yrnyGneHHoe, No XenaHuio)

Harimre 3ammpoc, KOTopbiii Oy/ieT BO3BPAIAaTh BCe 3aKa3bl, Pa3MeIeHHBIE KITMEH-
TOM (MJTH KJTMEHTAMK ) ¢ CAMBIM GOJIBIITUM KOJIMYECTBOM 3aKa30B. Y UMThIBAliTE BEPOSIT-
HOCTb TOTO, YTO OJIHO ¥ TO K€ KOJUUYECTBO 3aKa30B MOKET OBITh CPa3y y HECKOJBKIX
KJIIEHTOB.

e Ucnonbayercs tabnuia Sales.Orders.

o OskupaeMbIil pe3yIbTar:

custid orderid orderdate empid
71 10324 2006-10-08 00:00:00.000 9
71 10393 2006-12-25 00:00:00.000 1
71 10398 2006-12-30 00:00:00.000 2
71 10440 2007-02-10 00:00:00.000 4
71 10452 2007-02-20 00:00:00.000 8
71 10510 2007-04-18 00:00:00.000 6
71 10555 2007-06-02 00:00:00.000 6
71 10603 2007-07-18 00:00:00.000 8
71 10607 2007-07-22 00:00:00.000 5
71 10612 2007-07-28 00:00:00.000 1
71 10627 2007-08-11 00:00:00.000 8
71 10657 2007-09-04 00:00:00.000 2
71 10678 2007-09-23 00:00:00.000 7
71 10700 2007-10-10 00:00:00.000 3
71 10711 2007-10-21 00:00:00.000 5
71 10713 2007-10-22 00:00:00.000 1
71 10714 2007-10-22 00:00:00.000 5
71 10722 2007-10-29 00:00:00.000 8
71 10748 2007-11-20 00:00:00.000 3
71 10757 2007-11-27 00:00:00.000 6
71 10815 2008-01-05 00:00:00.000 2
71 10847 2008-01-22 00:00:00.000 4
71 10882 2008-02-11 00:00:00.000 4
71 10894 2008-02-18 00:00:00.000 1
71 10941 2008-03-11 00:00:00.000 7
71 10983 2008-03-27 00:00:00.000 2
71 10984 2008-03-30 00:00:00.000 1
71 11002 2008-04-06 00:00:00.000 4
71 11030 2008-04-17 00:00:00.000 7
71 11031 2008-04-17 00:00:00.000 6
71 11064 2008-05-01 00:00:00.000 1

(cTpox obpaborano: 31)
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3

Hammimre 3anpoc, KOTOpbIi BO3BpallaeT CIIMCOK COTPYAHUKOB, He 00pabaThlBaBIINX
3akasbl 1 mag 2008 r.

e Ucnoabayiorcs tabawisr HR.Employees u Sales.Orders.

e OujaeMblil pe3ybTar:

empid FirstName lastname

3 IRy I JIB0

5 CBeH Bak

6 o Cyypc

9 305 IONITOIISATOBA

[TosryuunTe CriCOK CTpaH, B KOTOPBIX €CTh KJIMEHThI, HO HET COTPY/IHUKOB.
e llcnonbsyiorcsa Tabmuiubl HR.Employees u Sales.Customers.

o OskujaeMblii pe3yJbTar:

country
ABCTPUA
ApreHTUHa
Benbrus
Bpazunusa
Benecysina
I'epmMaHM4A
HDaHusd
Vprnaunous
VicriaHus
UTanus
Kanana
Mexrcura
HopBerwus
TlTonvma
IllopTyranusa
OUHIAHOVSA
OpaHISa
lIBentiapms
lIBens

(cTpok obpaborano: 19)

5

Hanumme 3ampoc, KOTOPBII BO3BpaIIaeT BCe 3aKa3bl, Pa3MelleHHbIe B TIOCTEIHUHN
JIeHb aKTUBHOCTHU Ka)K/IOTO KIUEHTA.

e Ucmosb3yercst Tabumita Sales.Orders.
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o OujaeMblil pe3yabTaT (B COKpAIleHHOM BUJIEC):

custid orderid orderdate empid
1 11011 2008-04-09 00:00:00.000 3
2 10926 2008-03-04 00:00:00.000 4
3 10856 2008-01-28 00:00:00.000 3
4 11016 2008-04-10 00:00:00.000 9
5 10924 2008-03-04 00:00:00.000 3
87 11025 2008-04-15 00:00:00.000 6
88 10935 2008-03-09 00:00:00.000 4
89 11066 2008-05-01 00:00:00.000 7
90 11005 2008-04-07 00:00:00.000 2
91 11044 2008-04-23 00:00:00.000 4

(cTpok obpaborano: 90)

6

Hamnwmmure 3ampoc, KOTOPBIN BO3BpAIlaeT CITMCOK KITHEHTOB, PA3MEIaBIINX 3aKa3bl
B 2007-M, HO He B 2008 T.

o Ucnoabsytorcs Tabauibt Sales.Orders u Sales.Customers.

o OskujiaeMblil Pe3yJIbTar:

custid companyname

21 Knuent KIDPX
23 Knuent WVFAF
33 Knment FVXPQ
36 Knuent LVJSO
43 KnmmenT UISOJ
51 Knuent PVDZC
85 Knuent ENQZT

(cTpok obpaboTano: 7)

7 (yrny6neHHoe, No XeJslaHuio)

HamumuTe 3amrpoc, KOTOPBIH BO3BpaIaeT CHUCOK KIMEHTOB, 3aKa3bIBABIINX TOBAP
ojt Homepom 12.

e Vcnombayiores tabmuint Sales.Orders, Sales.Customers u Sales.OrderDetails.

o OsxujiaeMblil pe3yJbTar:

custid companyname

48 KnuenTt DVFMB
39 Knuent GLLAG
71 Knuent LCOUJ
65 Knuent NYUHS
44 KnmenT OXFRU
51 Knment PVDZC

160



BnoxeHHble 3anpochl

86 Knment SNXOJ
20 KnuenTt THHDP
90 Knuent XBBVR
46 Knuent XPNIK
31 Knuent YJCBX
87 KnueHnt ZHYOS

(cTpok obpaborano: 12)

8 (yrnyb6neHHoe, No XenaHuio)

Harnwuimure 3a1rpoc, KOTOPBII BBIYUCISIET OOIIEE TEKYIIIEE KOJMUECTBO 3aKa3aHHOTO
TOBapa /IS KaXK/[0TO KINEHTA 32 KKABIH MeCsIL.

e Ucrnosbayercst Tabiuita Sales.CustOrders.

o OskujiaeMblii pe3yabTat (B COKPALIEHHOM BU/JIE):

custid ordermonth aty rungty
1 2007-08-01 00:00:00.000 38 38
1 2007-10-01 00:00:00.000 41 79
1 2008-01-01 00:00:00.000 17 96
1 2008-03-01 00:00:00.000 18 114
1 2008-04-01 00:00:00.000 60 174
2 2006-09-01 00:00:00.000 6 6

2 2007-08-01 00:00:00.000 18 24
2 2007-11-01 00:00:00.000 10 34
2 2008-03-01 00:00:00.000 29 63
3 2006-11-01 00:00:00.000 24 24
3 2007-04-01 00:00:00.000 30 54
3 2007-05-01 00:00:00.000 80 134
3 2007-06-01 00:00:00.000 83 217
3 2007-09-01 00:00:00.000 102 319
3 2008-01-01 00:00:00.000 40 359

(cTpor obpaboraHo: 636)

PeweHus

31ech TPUBOJATCS PEIICHUS 7151 YITPaKHEHU U3 TAHHOTO pas/iea.

1

CHauaJia HaIUIINTe aBBTOHOMHBII BIIOYKEHHbBIH 3a1TPOC, BO3BPAIIAIOITHI TIOCIEIHION0 IATy
3akasa B Tabuiie Orders. 3ateM conuTech Ha €ro Pe3yJIbTaT BO BHEITHEM Kojie (B MHCTPYKIHN
WHERE), uT0oObI BEPHYTb 3aKasbl, pasMellleHHbIe B 9TOT JeHb. Hike IPUBOANTCS PelieHHe.

USE TSQL2012;

SELECT orderid, orderdate, custid, empid
FROM Sales.Orders
WHERE orderdate =
(SELECT MAX(O.orderdate) FROM Sales.Orders AS O);
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2

A1y npobeMy JIydllle BCEro PellaTh B HECKOIBKO 5TamoB. [IJ1s1 Hauasia Hy»KHO HAIIICATh
3aIIPOC, KOTOPBII BO3BpallaeT KreHTa (M1 KJIMEHTOB ), Pa3MECTHUBIIErO HAMOOJIbILEE KOINYe-
CTBO 3aKa30B. YTOOBI 9T0 CZIE/IaTh, MOKHO CIPYIIIMPOBATD 3aKA3bI 110 KJIMEHTaM, OTCOPTHPOBATH
1o (pyaKIINM COUNT (*) ¥ IPUMEHNUTH BbIpakeHre TOP (1) WITH TIES, KOTOpOe BEpHET
UIEHTH(DUKATOPBI HY KHBIX HAM KJIHEHTOB. ECIIH BBI yoKke 3a0bLIH, KaK HCIIOJIb30BaTh TapaMeTp
TOP, MOJKETE TOCMOTPETH B TJIaBe 2. BOT 3a11poc, KOTOPbI BBITIOJHSIET TIEPBYIO YACTh Y CIIOBHSL.

SELECT TOP (1) WITH TIES O.custid
FROM Sales.Orders AS O

GROUP BY O.custid

ORDER BY COUNT (*) DESC;

ITOT KOJ BO3BpAIIaeT UAeHTUu(MUKATOP ¢ HOMEPOM 71, IPUHAJJIEIKATIII KIHEHTY,
KOTOPBII pasMecTi HanboibIee KoimuaectBo 3aka3os (31). B rabsuiie Orders Hatesicst
TOJIBKO OJIMH TAKOH KJIMEHT, HO apaMeTp WITH TIES, KOTOPBII Mbl HCIIOJIb30BAJIH, TIEpe-
HHCHHCTBCCI{aﬁﬂeH}HJGSaHHCH,HOSTONQ/HaHIKQHyﬂOBﬂeTBOpHeTBaﬂaHHONQIYCHOBHKl

Bropoii atan sakimoyaercst B TOM, 4T00bI TT0MyYnTh 13 Tabauibl Orders Bce 3aKasbl,
B KOTOPBIX WAEHTU(DUKATOP KINEHTA COBIAJAET C TIOJyUYeHHBIM paHee 3HAYCHIEM.

SELECT custid, orderid, orderdate, empid
FROM Sales.Orders
WHERE custid IN
(SELECT TOP (1) WITH TIES O.custid
FROM Sales.Orders AS O
GROUP BY O.custid
ORDER BY COUNT (*) DESC) ;

3

CHavasa Hy;KHO HaITICaTh aBTOHOMHBIH BIOKEHHBII 3ampoc k Tabsmie Orders, ko-
TOPBIN OTOUPaeT 3aKasbl, pazMelienHbie HaunHas ¢ 1 mas 2008 1., 1 Bo3BpaIaeT ujieH-
THOUKATOPBI COTPYIHNKOB, KOTOPBIE 3HAUATCS B 3THX 3aKa3aX. 3aTeM BO BHEIITHEM KOIe
HaJI0 BBITIOJIHUTD 3ampoc K Tabuuie Employees, 4To6b! OMYYUTH CIIMCOK COTPYIAHUKOB,
UEHTH(UKATOPBI KOTOPBIX HE BXOJAT B HAOOP, BO3BPAIIEHHBIN BIIOKEHHBIM 3AIIPOCOM.
Hwxe mpezictaBIeHO TIOTHOTIEHHOE pelieHNe.

SELECT empid, FirstName, lastname
FROM HR.Employees
WHERE empid NOT IN

(SELECT O.empid

FROM Sales.Orders AS O

WHERE O.orderdate >= '20080501"');

4

Jlist Havasia HeoOXOAMMO HaIMCaTh aBTOHOMHBIN BJIOJKEHHBIN 3aIpoc K TabiuIle
Employees, koTopbIil Bo3BpaIaet JJist Kask0i 3alucy 3HaueHne arpubyra country.
3areM BO BHEIIHEM Kojie HY;KHO oOpaTuThes K Tabsuiie Customers, or6upas ToIbKO Te
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CTPOKH, aTpubyT cCountry KOTOPBIX He BXOJUT B HAGOD, TIOJYYEHHBIH Ha TIPEbIYIEM
aTare. YKaKuTe Bo BHENTHEH MHCTPYKINK SELECT BoIpakeHne DISTINCT country,
4To6bl yOPaTh MyOIMKATHI, TOCKOJIBKY B OJ[HO U TOM K€ CTPaHe MOKET HAXOAUThCS He-
CKOJIbKO Ka1eHToB. [TosHonennoe pelienye Ioka3aHo HUXKe.

SELECT DISTINCT country
FROM Sales.Customers
WHERE country NOT IN
(SELECT E.country FROM HR.Employees AS E);

5

ITO yHpa)KHEeHNE I[TOXO0KE Ha IIEPBOE, TOJIbKO 3/1€Ch HAC MHTEPECYIOT HE ITPOCTO 3a-
Ka3bl, C/IeJIaHHbIE B HOCJIQ,/IHI/Iﬁ y‘lTeHHbIﬁ JIEHDb, HO 1 KJIMEHTDI, KOTOPbIE NX PAa3MECTHUJIN.
Pemrenus Toke mMeroT JIOBOJIBHO MHOTO O6III€FO, HO B JaHHOM CJIy4a€ HaM IIPpUIETCA
COIIOCTaBJIATD I/I]j[eHTI/I(I)I/IKaTOpr KJIMEHTOB, B34ATbI€ 13 BHEIIHETIO 1 BJIOKEHHOI'O KO/a,
KaK IIOKa3aHO HUJKE.

SELECT custid, orderid, orderdate, empid
FROM Sales.Orders AS O1
WHERE orderdate =
(SELECT MAX (02 .orderdate)
FROM Sales.Orders AS 02
WHERE O2.custid = Ol.custid)
ORDER BY custid;

[laTa 3aka3a BO BHEITHEW CTPOKE CPAaBHUBACTCS HE C TMTOCTACAHUM THEM, YITCHHBIM
B Tabuiie Orders, a ¢ mocIeAHUM JHEM aKTUBHOCTH TEKYIIEro KIMEHTa.

6

Jluist peltieHust 9TOU 3a/[aui HaM TIOHAZ00SITCST BJIOKEHHBIE 3aITPOCHI, 8 TAKIKe Tpe-
IUKaThl EXISTS 11 NOT EXISTS; C UX TIOMOIIBIO MBI TIOJTYYUM CITCOK KJIMEHTOB, Pa3-
MenaBinux 3akasbl B 2007 r., 1 oTOpoCcUM TexX U3 HUX, y KOTo ObuLin 3akasbl B 2008-M.
[Ipeauxar EXISTS Bo3BpamiaeT TRUE TOJBKO MPH COBIAJEHUH HICHTUDUKATOPOB KN~
€HTOB BO BHelHell cTpoke 1 Tabsmiie Orders; mpu aTOM yUUTBIBAIOTCS TOJIBKO 3ATUCH 3a
2007 r. IIpeaukar NOT EXTISTS BospainaerT TRUE mpu yciaoBuu, uto B tabmmiie Orders
HET 3aITMCU C TeM Ke MIeHTUDUKATOPOM KJIMEHTa, YTO U BO BHEITHEN CTPOKE; 3aKa3bl
6epyTest 3a 2008 r. Hike mpeicTaBIeHO MOJTHOIIEHHOE PElIeHIE.

SELECT custid, companyname
FROM Sales.Customers AS C
WHERE EXISTS
(SELECT *
FROM Sales.Orders AS O
WHERE O.custid = C.custid
AND O.orderdate >= '20070101"
AND O.orderdate < '20080101")
AND NOT EXISTS
(SELECT *
FROM Sales.Orders AS O
WHERE O.custid = C.custid
AND O.orderdate >= '20080101"
AND O.orderdate < '20090101'");
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7

Yro6bI PENIUTH 9TO YIIPAKHEHUE, MBI BOCTIOJIB3yeMCsI TIpeInKaTaMu EXTSTS B co-
YEeTAaHUHU ¢ KOPPEJUPYOIINME BJIOKEHHBIMHU 3alpocaMul. BHEIHWIT Ko/ oJKeH o6pa-
marbes K Tabsriiie Customers. Bo BHemHe i nHCTPYKIMU WHERE MOKHO YKa3aTh IIPEAUKAT
EXTSTS, BHYTPH KOTOPOTO OY/ET HAXOAUTHCS KOPPETUPYIONINI BIOKEHHbIH 3arpoc
K Tabsuie Orders; on GyzeT BO3BpaIiaTh 3aKasbl, OTHOCAIIMECS K TEKYIIEMY KJIUEHTY.
Tam ke MOXKHO yKa3aTh BTOPOIT peaukat EXISTS C ellle OJHIM BJIOKEHHBIM 3aIPO-
coM, HO yske obpaieHHbiM K Tabuie OrderDetails; on Gyaer Bospamars nHGOPMAIINIO
o mpozykTe ¢ uaeHTuduKaTopoM 12, Takum 06pasoM, Mbl TIOJYYHM CITUCOK KJIUEHTOB,
B 3aKa3aX KOTOPbIX 3HAUUTCS TOBAP 1ol HoMepoM 12. Hike BB MOKeTe BUIETH TIOJTHO-
IIEHHOE pelleHne.

SELECT custid, companyname
FROM Sales.Customers AS C
WHERE EXISTS
(SELECT *
FROM Sales.Orders AS O
WHERE O.custid = C.custid
AND EXISTS
(SELECT *
FROM Sales.OrderDetails AS OD
WHERE OD.orderid = O.orderid
AND OD.ProductID = 12));

8

Korga y MeHsI BOSHUKAIOT IIPOGJIeMbI ¢ HAIIMCAHUEM 3aIIpOca, 1 0OBIYHO CTapaioch
nepedpasupoBaTh HCXOAHOE YCJIOBUE TaK, YTOObI €ro ObLJI0 YI0OHEH BHIPa3UTh Ha SI3bI-
ke T-SQL. [I;1g Haya/ia MOKHO HEMHOTO U3MEHUTH (hOPMYJIUPOBKY «00Iee TeKyIee
KOJINYECTBO 3aKa3aHHOTO TOBApa /IS KaXKI0T0 KJANEHTA 32 KOKIbIH MecsIl», cleaTh
ee Gosee (hopManbHOM. VITaK, MbI IOJIZKHBI BEPHYTh JIJIS KAYKIOTO KJINEHTa €ro UIeHTH-
dbuxarop, Mecsl, 0011ee KOJINYECTBO 3aKa3aHHBIX TOBAPOB 32 9TOT MECSIL M CyMMY BCEX
TOBaPOB, KOTOPbIe ObLIN 3aKasaHbl O KOHIA TEKYIIEro Mecsia. Takoe ycaoBue JIerko
TIePEBOINTCS HA S3BIK 3aITPOCOB.

SELECT custid, ordermonth, qgty,
(SELECT SUM(02.qgty)
FROM Sales.CustOrders AS 02
WHERE 0O2.custid = Ol.custid
AND O2.ordermonth <= Ol.ordermonth) AS rungty
FROM Sales.CustOrders AS O1
ORDER BY custid, ordermonth;
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TABJINMHbBIE BbIPAKEHUA

TaGaMYHBIMA HA3BIBAIOT BBIPAKEHMUsI, PE3Y/IbTAT BBIIIOJHEHUSI KOTOPBIX SBJISETCS
KOPPEKTHBIM C TOUKH 3PEHUST PEJISIIIMOHHOI Mozesn. Takue BbIpaskeHrsl MOKHO TOJI-
CTaBJISATh B Pas3JIMyHble HHCTPYKIIMHU 3aIIpoca BMecTo uMeH Tabumil. Microsoft SQL Server
MOAEP/KUBAET YeThIPe PA3SHOBUAHOCTH TaOJUYHBIX BBIPAKEHUIL, KAKIYIO 13 KOTOPHIX
S TOZPOOHO OIIUIILY B 9TOI IJIaBe: IIPOU3BOIHbIE Tab M1k, 00001eHHbIe TabJIMYHbIE BbI-
paxkenus (OTB), npejcraBieHns 1 BCTPOEHHbIE PYHKIUU ¢ TaOJNYHBIMU 3HAYEHUSIMU
(DT3I). Bee mpumepst GyyT KacaTbCst HHCTPYKIHH SELECT; HCIOTb30BaHKe TaOJINUHBIX
BBIPKCHUH B COYETAHUH € APYTUMHU KOMaH/IAMU Mbl PACCMOTPHM B TJiaBe 8.

Pe3ysibTaThl BHITOJHEHUST TAGJUYHOTO BBIPAXKEHUS SIBJSIIOTCST CyTry0O BUPTYasib-
HBIMEU — OHU HUT/IE HE COXPaHSOTCsL. [Ipu oOpatiieHnu K TaOJIMIHOMY BBIPAsKEHUIO BbI-
TTOJTHSIETCS BJIOKEHHBIN 3aripoc. /[pyrnMu cjioBaMu, BHENITHN 1 BHYTPEHHUH 3a1IPOCHI
00BENVHAIOTCS B OMIFH, YTO TIO3BOJISIET HATIPSIMYIO PAOOTATH ¢ MCXOAHBIMU OOHEKTAMU.
Bbiroa 0T MCTo/Ib30BaH s TAGJMIHBIX BBIPAsKEHUIT OOBITHO KACAETCS IOTHUECKUX aCTIeK-
TOB KOJIa, a He NIPou3BoAuTebHOCTU. OHU 1103BOJIAIOT YIPOCTUTDL PELICHUE 3a/laul,
HCTTIOJIB3Y S MOLYIBHBIH TTOX0 1. TabudHble BRIPaKEH ST TAKAKE TOMOTAIOT 000HTH He-
KOTOpble OrpaHUYeHUs S3bIKa, HAIIPUMED, OHHU IT03BOJISIOT CCIIATBHCS Ha MCEBOHMMbI
CTOJGIOB, OOBSIBICHHBIE B MHCTPYKIIUN SELECT, Ha 9Talax, MPEANIeCTBYONIX BbI-
[IOJIHEHUIO 3TOM MHCTPYKLUU.

B KOHIIE ]IaHHOfI TJIaBbl MBI paCCMOTPUM onepaTtop APPLY, KOTOprf/’I ITIO3BOJIACT
IIPUMEHATDH TabJINYHbIE BbIPpAKEHUA K Ka)KlIOfI OTZIeJIbHOﬁ CTPOKe SalIaHHOfI Ta6JII/IL[bI.

Mpou3BoaHblie TabnnLbl

[TpousBozHbIe TAGIHIIBI (MX €llle HA3hIBAIOT BIOKEHHBIME TA0JIMYHBIMH 3AIPOCAMH )
OOBSIBISIOTCS B UHCTPYKITMK FROM B pAMKaX BHETITHETO 3aTPOCA, T/IE OHU U CYIECTBYIOT.
Kax Tombko 3ampoc 3aBepimaeT ¢Boio paboTy, TPON3BOAHBIE TAOIHUIB NCYE3AT0T.

Orpenesierne IPOU3BOHOM TabJIHMIIBI COAEPIKUTCS BHYTPU KPYTJIBIX CKOOOK, a ee
MMsT YKa3bIBAETCST € TIOMOIIBIO MHCTPYKITMY AS. Hampumep, crenyiomuit Ko 00bsiB-
Jsistet ipousBozHyto Tabsiry USACUSts, ocHOBaHHYTO Ha 3aIlpoce, KOTOPbIil BO3BpAIaeT
BCEX aMePUKAHCKUX KJINEHTOB; BCE €€ COAEPKNMOE N3BIEKAETCS € TOMOTHIO BHENITHEH
MHCTPYKIUM SELECT.

USE TSQL2012;

SELECT *
FROM (SELECT custid, companyname
FROM Sales.Customers
WHERE country = N'CIIA') AS USACusts;
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B sTOM IpOCTOM IpHMEpe MbI MOIIU OBl 000ITHCH U 6€3 IPOM3BOAHON TabIMIbL,
MOCKOJIBKY BHETITHUIT 3aTTPOC HUKAK He 06pabaThiBaeT MOMyIeHHBIE TaHHBIC.

Bor kaxkoii pe3yJsibTaT 1MoJiy4aeTcs.

custid companyname

32 KnuenTt YSIQX
36 Knmuent LVJSO
43 KnuenTt UISOJ
45 Kmuent QXPPT
48 Knuent DVFMB
55 KnuenTt KZQZT
65 Knuent NYUHS
71 KnmenTt LCOUJ
75 KmmenTt XOJYP
77 KnmenTt LCYBZ
78 Knuent NLTYP
82 Knuent EYHKM
89 Knuent YBQTI

Y1006 3alipoC MOKHO OBLIO CYUTATh KOPPEKTHBIM TaOIMYHBIM BbIpaK€HNEM, OH
OOJIKEH OTBEYaThb TPEM OCHOBHBIM Tp€6OBaHI/IHMZ

IMopsinox we rapanTupyetcst. TabmudHOe BRIpasKEHNE TOIKHO BO3BPAIIATH PETIs-
I[MOHHBIN Pe3yJIbTaT, YTO MO/ pasyMeBaeT HeyIOPsI0IeHHOCTh CTPoK. HamomHio,
YTO 9TO O7iHA U3 (PYHIAMEHTATbHBIX 0COOEHHOCTEH PEJATIMOHHOI MOJIETH, OTHO-
csl1ascs K TeOPUU MHOXKeCTB. B ¢B43u ¢ 9TuM cranapTHas pa3HOBUAHOCTD S3bIKa
SQL He nojzep:kuBaeT UCIOIb30BaHNE MHCTPYKIIMU ORDER BY B 3arpocax,
C TTOMOIIIBIO KOTOPBIX OOBSBIISIIOTCS TaOJIMTIHBIE BRIPAYKEHST; HCKITIOUEHIE COCTAB-
JITIOT CUTYAITNH, KOT/Ia IaHHAsI MHCTPYKIINS HE YIaCTBYET B BBIBOJIE KOHETHOTO
pesyJsbrata (HapuMmep, B ciaydae UCIoJb30Banus GuiabTpa OFFSET-FETCH).
[Toxosxue npaBuia geficTBYIOT U B A3blke T-SQL, TONBKO K CIIUCKY UCKJIIOYEHU
nobaBJisteTcst elile U HeCTaHAAPTHBIN GuiabTp TOP. MHCTpyKIusgs ORDER  BY
MOJKET CJIYKUTD 4acTbIO onpe/iesieHnd BbIpaskeHUit TOP min OFFSET-FETCH;
B 3TOM CJIydae OHA 3aHNMAeTCsI NCKIIOUNTEeNbHO (hUIbTpalineil 1 He yJacTByeT
B BBIBOJIe KOHEUHOTO pe3yJibTaTa. Ecan nHCTpykinio ORDER BY He yKa3aTb
B KOHIIe BHEITHETO 3aITPOCa, YIIOPSI0YEHHOCTD PE3YIbTHPYIONEro Habopa He ra-
panTupyetcs. [Tosxe, B pasnene «IIpencrasienus u uactpykimss ORDER BY»,
MBI ellle BepHeMC K 3TOH TeMe.

¥ Bcex cToJIONOB 0KHBL ObITh MMeHa. Kakplil cTosOell JoJKeH KaKk-TO Ha-
3BIBATHCS; TO €CTh JIIOOBIM TaOJMYHBIM BBIPAKEHUSM, KOTOPbIE 00DbBIISIOTCS
B CITMCKE SELECT, Hy)KHO HpI/ICBaI/IBaTb IICEBJAOHMMDBI.

MMeHa BceX cTONOLOB AOJKHBL ObITh YHUKAIbHBIMU. Bee ctoabipl B Tabimie
CJle/lyeT Ha3bIBaTh M0-pasHoMy. TabIuuHOE BBIpaKEHIE, COAEPIKAIIEE CTOTIOIIBI
C OIMHAKOBBIMU MMEHAM, SIBJISI€TCS HEKOPPEKTHBIM. Takas CUTyalns BO3MOKHA
B TOM CJIy4ae, KOT/Ia B OCHOBE BBIPAKEHIIS JIEXKUT 3aIIPOC, COEAUHSIIONINI JIBE Ta-
Guinipl. YToObI peNIUTh AaHHYIO IPOGIEMY, CTOIOIAM ¢ OMHAKOBBIMU UMEHAMU
MOKHO Ha3HAUUTh PA3HbIE IICEBAOHUMBI.

I1u TpebOBAHUS BHITEKAIOT U3 TOTO (DaKTa, 4TO TAOJIUIHOE BHIPAKEHUE JIOJIKHO BO3-
BpAIaTh PEIAIMOHHBIN pe3ybrar. BeceM aTprbyTamM OTHOIIEHUST CIEAYET JaTh UMEHA;
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MeHa anI/I6yTOB JOJIKHbBI ObITD YHUKaJbHBIMU; TE€JIO OTHOHMICHUA ABJIAETCA MHOKECTBOM
KOpTe)KeIt/'Iy a MHOYKECTBO HE MOKET ObITh YHOPAAOYEHHBIM.

Ha3zHayeHue NnceBAOHUMOB AJi19 CTONOL 0B

OnHO U3 MPEUMYIIECTB OT UCIIOJIb30BAHUS TaOJIMIHBIX BBIPAKEHUN 3aKJII0YAETCS
B TOM, YTO IICEBAOHUMBI CTOJIOLOB, 0ObSABIEHHbIE BO BHYTPEHHEM 3allpoce B MHCTPYK-
muu SELECT, 1OCTYIIHBI 1 BO BHEIITHEM KOJE. ITO Mo3BOJAET 000HUTH OTpaHNYEHUE,
13-3a KOTOPOI'O IICEBIOHUMbI, BHECEHHbIE B CIIMCOK SELECT, HeJIb3s UCII0JIb30BaTh Ha
TIPEIBIAYIIUX JIOTHUECKUX ATarnax (HarmpuMep, B MHCTPYKINSIX WHERE nyit GROUP BY).

[TpezncTaBbTe, YTO BaM HY’KHO Hamucarh sarnpoc K tabuuiie Sales.Orders, KoTopsrii
BO3BPAIIAET KOJMYECTBO YHUKATHHBIX KJIMEHTOB, 00CTYKUBAEMBIX eKeToiHo. [Iprmep
pellieHus, IpeICTaBJeHHbI HUKE, ABJSETCS HEKOPPEKTHBIM, ITI0CKOJIbKY HHCTPYKIIUSA
GROUP BY cchlyIaeTcs Ha TICEBIOHNM, TPUCBOEHHBIN B criricke SELECT; TPU 3TOM WH-
CTPYKIMst GROUP BY TEOPETHYECKH JI0JIKHA 00pabaThIBATHCSA PAHbIIIE.

SELECT
YEAR (orderdate) AS orderyear,
COUNT (DISTINCT custid) AS numcusts
FROM Sales.Orders
GROUP BY orderyear;

IhﬂlHOHHTKGSaHyCTHTbBTOTBaHpOCBbIHOquHTe(HHH6Ky

Coobmenue 207, ypoBeHb 16, cocTosiHue 1, cTpoka 5
HepnomycTtmMoe mMsi ctTonbia "orderyear".

Yto06bI PEIUTh JAHHY O TPoGJIeMy, BbIpaskeHne YEAR (orderdate) MOKHO yKa3aTh
Cpasy B IByX MHCTPYKIUAX, GROUP BY u SELECT. Ho uTo, eciiu Bam Hy:KHO paboTath
¢ Kyzia 6osee ITMHHBIM BhIpaskenneM? CKOMMPOBAB €T0 B Pa3HbIE MECTA 3aIPOCA, BbI
cJie1aeTe CBOH KOJl MEeHee TIOHATHBIM, YCJIOSKHUTE €10 COTIPOBOK/ICHNE U MOYYUTE OTEH-
[UATBHBII KCTOUHUK OMMOOK. UT06BI 136€KaTh BCETO ATOTO, MOKHO BOCTIOIB30BATHCSI
TaOJIMIHBIM BBIPAKEHUEM, KaK TIOKA3aHo B jiuctuHre 5.1

JIuctunr 5.1. 3ampoc K MPOM3BOAHON TabJIUIE C UCIIOIb30BAHUEM TICEBIOHIMOB

SELECT orderyear, COUNT(DISTINCT custid) AS numcusts

FROM (SELECT YEAR (orderdate) AS orderyear, custid
FROM Sales.Orders) AS D

GROUP BY orderyear;

Pesyabrar OyIeT CIe Iy oM.

orderyear numcusts

2006 67
2007 86
2008 81

ITOT KOJ OIIpe/ie/IsieT IPOU3BOAHY0 TabIUILy 110/] HasBaHeM D, 0CHOBaHHYIO Ha 3a-
npoce K tabuite Orders, KOTOPbIi BO3BpallaeT U3 KaskKI0M 3aIMCH IO U MAEHTU(DUKATOD

167




maea 5

3aka3a. B ciincke SELECT BbIpaxkeHUI0 YEAR (orderdate) Ha3HayaeTcs MCEBIAOHUM
orderyear, Ha KOTOprfI MOJKHO CCBLJIaThCs BO BHENTHUX MHCTPYKIMAX GROUP BY n SELECT
(Cc TOUKU 3peHUS BHEITHETO KOJIa OH SIBJISIETCS CTOJIOIOM TaOJIUITBI D).

Kak y:xe ynomunanoch panee, SQL Server paspopauuBaer TabJMYHOE BbIpaKeHHUE
1 obpaiaeTcst K MICXOAHbIM 00beKTaM HalPAMYI0. B pasBepHYTOM B KO M3 JIUCTUH-
ra 5.1 BBIMJISIIAT CIIEAYIONUM 00Pa3OM.

SELECT YEAR (orderdate) AS orderyear, COUNT (DISTINCT custid) AS numcusts
FROM Sales.Orders
GROUP BY YEAR (orderdate) ;

ITO ellle pa3 MOAIEPKUBAET TOT (DAKT, YTO TAGIMIHDIE BHIPAKEHWST UCTTOTB3YIOTCS
WCKJIIOYUTEbHO JIJIs1 JIOTHYeCKOT0 CTPYKTYPUPOBaHUs Kozia. B 11e10M oHM HUKaK He
BJIMAIOT Ha IPOU3BOIUTEIHHOCTD.

B smctunre 5.1 1y1st HazHAYEHVSI TICEBOHUMA UCTIOJIB3YETCST CHHTAKCUC BH/IA < BHPAKE
Hre> [AS] <mncesmomy>. M XOTH KIIOYEBOE CJIOBO AS HE ABJIACTCA 3116Ch 003aTEILHBIM,
OHO JieJ1aeT Koz, 6oJiee MOHATHBIM, ITO9TOMY £ COBETYIO BaM €TI0 HEe UTHOPHUPOBATD.

B HEKOTOPBIX ciIyyasx yaoOHel HCII0Ib30BaTh a/IbTEPHATUBHBIN CHHTaKCKC. B HeM
UMeHa CTOJIOIIOB TIEPEUNCSIOTCS B CKOOKaX, Cpasy 3a Ha3BaHUEM TaOJIMIHOTO BIpaKe-
HUS (CM. HUKE).

SELECT orderyear, COUNT (DISTINCT custid) AS numcusts
FROM (SELECT YEAR (orderdate), custid

FROM Sales.Orders) AS D(orderyear, custid)
GROUP BY orderyear;

Pexomenyercst CI0JIb30BaTh KIACCUYECKUI CUHTAKCHUC, U TOMY €CTh HECKOJIBKO
npuyanH. IIpu oTajike, Koraa 3apoc, GopMUPYOIINI TabJIMIHOE BHIPAsKEHUE, BBITTOJI-
HAETCST OT/IEJBHO, CTOJOIBI B Pe3yabTUPYOleM Habope 0603HAYAIOTCS ¢ TOMOIIBIO
BBIOPAHHBIX BaMU TICEBJOHUMOB. AJIbTePHATUBHBIN CHHTAKCUC He MO3BOJISIET YKa3aTh
HYy’KHbBIE BAM UMEHA CTOJIOIOB, TIOITOMY B PE3YJIBTAT TOMA/IY T 6E3bIMSAHHBIE BHIPAKEHUS.
K oMy ske mpu HCTTOMBb30BAHNY ATLTEPHATHBHOTO CHHTAKCHCA OY/IET CJIOKHEE TIOHSTD,
K KAKOMY BBIPAKEHHUIO OTHOCUTCSI KOHKPETHBDI TICEBIOHIM, OCOOEHHO €CJIU BBl HIMEETe
JIEJIO C JIOCTATOYHO JIJTMHHBIM Ta0JIMYHBIM BBIPasKEHUEM.,

OiHaKO aJIbTePHATUBHBII CHHTAKCIC TOKe MOKeT ObITh yaobeH. Harpumep, eciim 3a-
[POC, MPEJICTABAAIONINE TabIMIHOE BbIPAKEHWE, HE IOJIKEH MO/IBEPraThest TaTbHEH M
U3MEHEHUsIM U Bbl XOTHUTE PaboTaTh ¢ HUM KaK C e[IHBIM I[eJIBIM, YTOOBI BO BHEITHEM
Kojte (pUrypupoBasIo TOJILKO MM TABIUYHOTO BHIPAKEHHUS CO CITIUCKOM CTOJIONO0B. [oBOpSt
TEPMUHAMU TPAIUITNOHHBIX SI3BIKOB ITPOTPAMMUPOBAHUS, aTbTePHATUBHBIN CHHTAKCHC
MO3BOJISIET OMKCATh UHTEPPENC IS BBAUMOIEHCTBUSA MEK/LY BHEITHUM 3aITPOCOM U Tab-
JIMYHBIM BBIPAKEHUEM.

Ucnonb3oBaHne aprymeHToB

B zarpoce, KOTOPBII OIPeEsIsieT TIPOU3BOIHYIO TAOJIHILY, MOKHO HCIIOJb30BATh apTy-
MEHTbI, HAITPUMEP JIOKAJIbHbBIE TIepeMEHHbIE VTN BXOJIAIINE TApAMETPbI JIJIs TAKUX OTlepalinii,
Kak (DyHKIMN WK XpaHuMble Tporieaypbl. Coeyoriuii Ko 00bsABIsSeT U MHULMAIU3UPYET
JIOKAJIbHYTO TIEPEMEHHYIO TI0/T Ha3BaHWeM @empid, cChlIKa HA KOTOPYIO COIEPSKUTCS B MH-
CTpyKItn WHERE BHYTPH 3aIPOCa, TIPEICTABJISIONIEr0 MPOU3BOAHYO Tabsuity D.
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DECLARE @empid AS INT = 3;

SELECT orderyear, COUNT(DISTINCT custid) AS numcusts
FROM (SELECT YEAR (orderdate) AS orderyear, custid
FROM Sales.Orders
WHERE empid = @empid) AS D
GROUP BY orderyear;

ITOT 3aIIPOC BO3BPAIIACT FOJI0BOE KOJUYECTBO OTAEIbHBIX KINEHTOB, 3aKa3bl KOTO-
PBIX 6b1TH 06PaBOTAHbI 32/[]AHHBIM COTPYAHUKOM (MACHTH(OUKATOP TTOCAEHETO XPAHUTCSE
B IlepeMeHHoi @empid). BOoT Kak BBITJISIUT PE3YJIbTaT.

orderyear numcusts
2006 16

2007 46

2008 30
Bno>xxeHHOCTb

[TpousBoaHBIE TAGJUIIBI MOTYT GBITH BIIOKEHHBIMU, DTO MIPOUCXOIUT B CUTYAIHSIX,
KOT/Ia OTIpefIeTeHne JAHHON TaOJIHUIIBI PA3METIIEHO He OT/ETbHO, 2 BHYTPU WHCTPYKITUH
FROM BHETITHETO 3aTTpOca. BI0sKeHHOCTD BCeT/Ia SIBISIACH TIPOOTIEMATHIHBIM ACTIEKTOM
[IPOrPaMMHUPOBAHUS, M3-32 KOTOPOTO KOl CTAHOBHUTCS OOJIEE CJOKHDBIM U 3aITy TAHHBIM.

PaccmoTpum 3atpoc, pejctaBieHnblii B iuctunre 5.2. OH BO3BPAIAeT ro/ibl, B KO-
TOPBIE ETANUCDH 3aKa3bl, U KOJMUECTBO KIUEHTOB, 0OCTYKEHHBIX 32 KasKIBIH TOIT (TIpH
YCJIOBUH, UTO 3TO KOJIMUECTBO TTpeBbItiaeT 70 4yesoBex).

Jluctunr 5.2, 3anpoc ¢ BJOKEHHBIMU TIPOM3BOIHBIMU TabJIMIIaMU

SELECT orderyear, numcusts
FROM (SELECT orderyear, COUNT(DISTINCT custid) AS numcusts
FROM (SELECT YEAR (orderdate) AS orderyear, custid
FROM Sales.Orders) AS D1
GROUP BY orderyear) AS D2
WHERE numcusts > 70;

Pesynbrar OyAeT caeayIomyM.

orderyear numcusts
2007 86
2008 81

BuyTpentstst mpousBojiHas Tabsmita D1 Hy:kHa j171s1 TOro, 4TOOBI IPUCBOUTD BBIPAKE-
HUIO YEAR (orderdate) mceBnoHuM orderyear. 3arrpoc, HarpasJieHHbIi K D1, cebliaercst Ha
CTOJI6€L[ orderyear B MHCTPYKUMAX GROUP BY n SELECT, Ha3Ha4as IICEBIOHUM numcusts BbI-
paskeHnio COUNT (DISTINCT custid).Kpome Toro, o ucrosb3yercd 1Jis onpeeseHus
TPOM3BOIHOI Tabsmie! D2. 3arrpoc k D2 ceblimaetest Ha cToGer NUMCUSS BHY TPH HHCTPYKITUI
WHERE, 4T00bI 0TOOPATh TO/bI, B KOTOPbIE ObLIO 00CIy KeHO0 60biie 70 KIMEHTOB.

B aToM mpuMepe TPOU3BOAHBIE TAOJUIIBI YIIPOIIAIOT PEIIEHNE, TO3BOJISIST BMECTO
nyOJIMPOBAHUS MEJIBIX BBIPAKEHUN UCIIOIB30BATh OJHU U Te€ JKe TICEBIOHUMBI. XOT,
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YUUTbIBaA Ty CJIOKHOCTD, KOTOPas IMOABJIAETCA N3-3a BJIOJKEHHOCTH, S HE MOI'y CKa3aTb
C YBEPEHHOCTDBIO, OTITUMAJIEH JIX 9TOT BapUAHT. Hwmxe IIpeacTaBJIeHa peaan3alusd C 110-
BTOPHBIM MCITOJIb30BAHHUEM Bpra)KEHI/HL/,I.

SELECT YEAR (orderdate) AS orderyear, COUNT(DISTINCT custid) AS numcusts
FROM Sales.Orders

GROUP BY YEAR (orderdate)

HAVING COUNT (DISTINCT custid) > 70;

B 11e10M, BJI0OKEHHOCTD SIBJISIETCST OMHUM U3 HanboJjiee IpoOJIeMHBIX aCIIEKTOB IIPO-
U3BOJIHBIX TAOJINIL.

MHOXEeCTBEHHbIE CCbUIKU

C mpon3BOAHBIMY TaOIUIIAMY CBSA3aHA €1Ile OJIHA TIPOOIEMa: OHHU OTIPEETSIOTCS BO
BHEITHEH MHCTPYKIIUU FROM U, KaK CJIeJICTBHUE, BBITIOJHSIOTCS B KOHTEKCTE BHEITHETO
3arpoca, a He 1mepeji HuM. B MoMeHT 06paboTKY BHENTHEN HHCTPYKITUH FROM ITPOU3BO/I-
Hast TabJINIA ellle He CYIECTBYET, TOITOMY BBl HE MOJKETE CCHLIATHCS Ha Hee OOIbIe
OJTHOTO Pa3a — JIJIst 9TOTO BaM MPHUJIETCST PA3MECTUTD €€ OTIPE/IEJICHIE B PA3HBIX YUIACTKAX
OJIHOTO U TOTO ke Koza. [IpuMep Takoil cutyarnuu nokasaH B JIUCTHHTE 5.3.

Jluctunr 5.3. HeckobKO IPOU3BOAHBIX TaOJIUL], OCHOBAHHBIX HA OJHOM ¥ TOM K€
3arpoce

SELECT Cur.orderyear,
Cur.numcusts AS curnumcusts,
Prv.numcusts AS prvnumcusts,
Cur.numcusts - Prv.numcusts AS growth
FROM (SELECT YEAR (orderdate) AS orderyear,
COUNT (DISTINCT custid) AS numcusts
FROM Sales.Orders
GROUP BY YEAR (orderdate)) AS Cur
LEFT OUTER JOIN
(SELECT YEAR (orderdate) AS orderyear,
COUNT (DISTINCT custid) AS numcusts
FROM Sales.Orders
GROUP BY YEAR (orderdate)) AS Prv
ON Cur.orderyear = Prv.orderyear + 1;

3arpoc coeIMHSIET /IBA IK3EMILIsIpa TaOJIMIHOTO BBIPayKEHU, CO3/1aBasd IBE IIPOU3-
BOjHbBIE TabuILl Cur u Prv, KOTOPBIE TTPEICTABISIOT COOTBETCTBEHHO TEKYIIHUH U TIpe-
JBIAYITAN TOMBI. C 1oMo11bIo yciaoBud Cur.orderyear = Prv.orderyear + 1
Kaxkas crpoka u3 Cur corocTtaBiisieTcst ¢ npeabiaynmM rojgom u3s Prev. Tlockosibry 510
JieBoe BHEITHee COeINHeHNe, Y TIePBOI 3alMCH He MOKeT OBITH IIPEABIAYIIETO TOA.
Buemmusas wHeTpyKIug SELECT BBIYUCISIET PA3HUILY MEXK/ITY KOJUIECTBOM KIMEHTOB,
O6C]Iy>KeHHbIX 3a TEKYUIUI U PEBIAYIITUN TOJIBI.

Kon, mpeacTaBiieHHbIIH B JIUCTHHTE 5.3, BO3BPAIIAET CJEAYONINIA Pe3yIbTarT.

orderyear curnumcusts prvnumcusts growth

2006 67 NULL NULL
2007 86 67 19
2008 81 86 -5
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Wsz-3a TOT'O, UTO Bbl HE MOJKETE CChIJIAThbCA Ha HECKOJIbKO 9K3EMILJIAPOB OZ:[HOﬁ 1Ipo-
I/ISBO[[HOﬁ Ta6JII/I]_U)I, MIPpUXOANTCA CHOBa M CHOBA OIMCBIBATH O/IUH 1 TOT K€ 3aIllpocC. B
UTOre Ko CTaHOBUTCA 6oaee JJIUHHBIM, CJTOKHBIM U IIPEAPACIIOIOKEHHBIM K ommnbKam.

006001 eHHbIe TaOINYHbIE BblpaXeHuns

OTB oueHb TOXOXKM HA MPOU3BOAHDIE TAOIUIBI, HO UMEIOT HECKOJIBKO BAKHBIX
MIPEMYIIECTB.

OHM oInpejesIoTCs ¢ IOMOIIBIO KJII0YEBOTo c10Ba WITH U B LEJOM BBITJISIAT CJIe-
YoM 00pasoM.

WITH <uMS_BHPaXeHN’sI> [ (<CIMCOK_3ameliC TBOBAHHEX_CTOJIDIIOB>) ]
AS
(
<BHYTPEHHUV_ 3allpO_ OIIPEeneIsanlli_BEpaXeHe >
)

<3anpoC_K_ BEHPAXEHNIO> ;

BHyTpeHHWMIA 3a1IPOC I0JKEH COOTBETCTBOBATH BCEM TPEOGOBAHMSIM, KOTOPBIE ITPE/Ih-
SIBJITIOTCS K JTIOOOMY TaOJIMIHOMY BBIPAKEHIIO U KOTOPBIE MBI YIKE TIEPEUUCITIIIN PaHee.
[laBaiite paccmoTpum ipocToit mpumep. Cremnytomuii kox onpesenser OTB mox nassa-
HHeM USACusts, OCHOBaHHOE Ha 3alpoce, KOTOPbI BO3BpallaeT BCeX aMepUKaHCKUX
KJIMEHTOB; BCE CTPOKH M3 USACUSTS OTOUPAIOTCS BHEITHUM 3aTIPOCOM.

WITH USACusts AS

(
SELECT custid, companyname
FROM Sales.Customers
WHERE country = N'CIA'

)
SELECT * FROM USACusts;

Kax u B ciyuae ¢ mpousBoaabivu Tabuiiamu, pesyabrat OTB cramoButes nemo-
CTYITHBIM CPa3y TOCJIe BBITIOJTHEHMS BHEITHETO KOJIA.

NMPUMEHAHUE

B asbike T-SQL kntoveBoe cnoso WITH nMmeeT HeCKOJIbKOo HadHavyeHui. Korpa c ero
nomoLubto onpeaensaetcs OTB, npeabiayLias MHCTPYKLNS (ECM TakoBas UMEETCS)
3aBepLUaeTCs TOYKOW C 3ansaTon — 3TO NO3BoSSET n3bexaTb HeOQHO3HAYHOCTU
3anpoca. Ho, kak H1 CTpaHHO, B CAMOM BbIPaXXEHNKM TOYKY C 3ansiTON UCMOSb30-
BaTb HE 00513aTeNIbHO, XOTS 1 PEKOMEHAYI0 yKa3blBaTb e MOC/e BCEX BblpaXeHUN,
HE3aBMCUMO OT KOHTEKCTA.

NMceBaoHUMBI CTONOLOB

OTB rosxe nmogep:kuBatoT /iBe (POPMbI CHHTAKCHCA 71 HA3HAYEHUSI TICEBIOHUMOB.
[lepBas BBITIAMUT KaK < BEHpaxeHve> AS <IICeBIOHMM_CTOoJb1a>; BTOPOH CIIUCOK
CTOJIOIOB YKa3bIBaeTCs B CKOOKAX CPa3y MOC/Ie Ha3BaHUS! BbIPAsKEHMSL.
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Hwxe mokazan npumep 1mepBoit GopMbl.

WITH C AS

(
SELECT YEAR (orderdate) AS orderyear, custid
FROM Sales.Orders

)
SELECT orderyear, COUNT(DISTINCT custid) AS numcusts

FROM C
GROUP BY orderyear;

A BOT Kak BBITJISIIUT BTOpast hopma.

WITH C(orderyear, custid) AS

(
SELECT YEAR (orderdate), custid
FROM Sales.Orders

)
SELECT orderyear, COUNT (DISTINCT custid) AS numcusts

FROM C
GROUP BY orderyear;

To, B KakuX cirydasx Jiydirie BCETO UCTI0Ib30BaATh KAXKBIN N3 ITUX CHHTAKCHUCOB, MBI
ysKe 0OCYIMIIN TIPU PACCMOTPEHUH TIPOU3BOTHBIX TAOJIHUIL.

Ucnonb3oBaHue aprymeHToB

Kaxk u B ciyuae ¢ mpousBoHbIMU Tabiuiamu, mpu onpeaeaeann OTB mMoxHO nc-
0JIb30BaTh apryMeHTsl. Hike mokasan npumep.

DECLARE @empid AS INT = 3;
WITH C AS

SELECT YEAR (orderdate) AS orderyear, custid
FROM Sales.Orders
WHERE empid = @empid
)
SELECT orderyear, COUNT (DISTINCT custid) AS numcusts

FROM C
GROUP BY orderyear;

OnpepneneHue Heckonbkux OTB

Ha mepBbiil B3TJIsSI pasHUIA MeKAY pousBoaHoi Tabuauieii u OTB aBisercst
cyry6o cemantuueckoit. Ho tor ¢akr, uro OTB ucnosb3yrorcest yxke mocie CBOero
OTIPE/IEIEH s], TA€T UM HECKOJIbKO BXKHBIX TIpenMyIiecTB. [Ipeskiie Bcero, 4TOOBI BbI-
3BaTh OJIHO BHIPAKEHWE U3 PYTOTO, HEOOS3ATENHHO IETATh X BIOKEHHBIMI. BMecTO
9TOTO B MHCTPYKIMU WITH cieayer oObaBUTh crincok pasubix OTB, pasgenss ux
samsaTeiMu. Kaskmoe OTB Mosker ceblnatbest Ha IpebIAyIiee, M BCe OHU JOCTYITHBI BO
BHEIITHEM KOJIe.

Hampumep, ciemyioniuii 3ampoc siBJASETCs aTbTePHATUBHBIM BADUAHTOM JIMCTHUH-
ra 5.2, B KOTOPOM BMECTO BJIOKEHHBIX TPOU3BOAHBIX Tabmmil uctosbaytorcess OTB.
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WITH C1 AS

(
SELECT YEAR (orderdate) AS orderyear, custid
FROM Sales.Orders

)
Cc2 AS

(
SELECT orderyear, COUNT(DISTINCT custid) AS numcusts
FROM C1
GROUP BY orderyear

)

SELECT orderyear, numcusts

FROM C2

WHERE numcusts > 70;

[Tockoabky BbI onipenei OTB mepes ero HemmocpeacTBEHHBIM UCITOTh30BAHTEM,
BaM He MPUILIOCH Tpuberath K Bioxkenuoct. Kaskmoe OTB pasmeniaercst B 3ampoce
B BUJIE OT/IEJILHOTO MOJLYJIST, UTO MO3BOJISIET CAETATH KO O0JIee JIETKIM JIJIst BOCIIPUSITHST
71 COTIPOBOSKICHUSI.

®opmanbHO BBl He MokeTe cenath OTB BIoKeHHBIMU WITH 0OBIBUTD WX BHYTPH
CKOGOK, KOTOPBIE CYUTAIOTCS YACTBIO OTIPEIesIeHUs TPOn3BoHON Tabuibl. Ho, kak BbI
ysKe 3HaeTe, BIOKEHHOCTD BJIeUeT MHOKECTBO TIPOOIIEM, TIOITOMY MOXKeTe ayMaTh 00
HTOM He KaK O TPETSITCTBUN, 2 KaK O CPECTBE, KOTOPOE MO3BOJISIET CAETATh KO HoJee
MIPO3PaYHbIM.

MHoOXeCTBEeHHbIe CCbIJIKU

Tor daxt, uto OTB ncnonpsyiorcs, Oyaydn yKe olpeneIeHHbIMY, HeceT B cebe elne
omHO penMytiecTBo. C TOUKM 3peHns BHeltHeH nHeTpyKin FOR OTB yike cymiecTsyer,
[109TOMY Bbl MOJKETE CChLJIATHCS HAa Pa3Hble 9K3eMILISIPBI OZIHOTO U TOT'O JKe BhIPAsKEHUS.
Harnpumep, caeayiomuii 3arpoc siBJgeTcs MOJTHBIM aHATIOTOM KO/Ia, ITPE/ICTaBICHHOTO
B JINCTUHTE 5.3, TOJHKO BMECTO MPOU3BOJAHBIX TabJUIL B HeM uctosbaytorest OTB.

WITH YearlyCount AS
(
SELECT YEAR (orderdate) AS orderyear,
COUNT (DISTINCT custid) AS numcusts
FROM Sales.Orders
GROUP BY YEAR (orderdate)
)
SELECT Cur.orderyear,
Cur .numcusts AS curnumcusts, Prv.numcusts AS prvnumcusts,
Cur.numcusts - Prv.numcusts AS growth
FROM YearlyCount AS Cur
LEFT OUTER JOIN YearlyCount AS Prv
ON Cur.orderyear = Prv.orderyear + 1;

Kax Buante, Beipakenue Year lyCount o6bsIBAEHO TOIBKO OJUH Pa3, HO BHEIIHSS
WHCTPYKIMS FROM CCBIJIAeTCA HA HETO JIBAXKBI — C TOMOIIBIO TiIceBIOHMMOB Cur 1 Prv.
B ornmune ot mpousBoaubix Tabaui OTB MoskeT pe6bIBaTh B IMHCTBEHHOM 9K3€M-
wisipe. B pesysibrare 3ampoc cTaHOBUTCST H0JIee YHCTBIM, IIPOCTBIM [IJIsT BOCIIPUSITHS H,
KaK CJIE/ICTBUE, YCTONYNBBIM K OITHOKAM.

173



maea 5

Eciin Bac unTepecyer npousBOAUTENbHOCTD, BCIIOMHUTE, YTO TaOJMYHbIE BhIpaske-
HUsL 00BIYHO HUKAK He BJIUSIOT Ha CKOPOCTb PabOThI, IOCKOJIBKY OHU SIBJISIIOTCS BUP-
tyanpHbiMu cyniHOcTsME. O6e cebiiku Ha OTB B mpeabiaytieM mpumepe, OyayT pas-
BEPHYTHI B ITOJTHOIIEHHOE BhIpaskeHue. BHYyTpH 9TOT0 3a1poca MPOUCXO/IUT COeTMHEHNE
JBYX 9K3eMILISIpOB Tabmuirbl Orders, KaskIblil 13 KOTOPBIX IIPEABAPUTEIBHO CKAaHUPYETCsI
U arperupyercs, ToT ke (PU3NYecKuil mporece HabMI0AAETCs IIPU CII0Ib30BaAHUH IIPO-
u3BoAHbIX Tabuu1. Ecin 06paboTka Kax a0l cChLIKU TPeGYeT MHOIO BBIYUCIUTENIBHBIX
PECYPCOB, BbI JIOJIZKHBI COXPAHSITh MOJTyYeHHbBIE PE3YJIbTAThI BO BDEMEHHOU TabJIHIIE HIIH
TabJIMYHOI IepeMeHHOM. B 9T0ii KHUTe aKIeHT [eaeTcs Ha HalMCAHUK KO, a He Ha
BOITPOCaX MPON3BOAUTETBHOCTH; BO3MOKHOCTh MHOTOKPATHOTO UCITOJIb30BAHUS OTHOTO
u Toro e onpeznenenus genaer OTB sHaunTebHO GoJlee IPUBJIEKATEIbHBIMU 10 CPaB-
HEHUIO C IIPOU3BOJHBIMU TaO IIIIAMIL.

PekypcuBHbie OTB

B arom paszesie pedb noizer o 6oJiee CI0KHBIX Bolpocax, ceasanubix ¢ OTB, 1o-
3TOMY JIAHHBIN MaTepUaJI MOKHO CIUTATH (DAKYJIbTATUBHBIM.

OTB uMmeoT 0JIHY YHUKATBHYIO 0COOEHHOCTD: OHHU TOANEPKUBAIOT peKypcuio. Pe-
kypcuBHble OTB onpezsensioTess HeCKOIBKUMY 3aIIPOCAMH, KOTOPbIe HAa3bIBAIOTCS 3a-
KpeILICeHHBIMY 1 PEKYPCUBHBIMU 3JIeMeHTaMU (JIOJIKEH IPUCYTCTBOBATh KAK MUHUMYM
OMH aJieMeHT Kaxkaoro Trma). O6mas hopma pexypcusroro OTB BoITasauT ciemy-
IOIUM 00Pa3OM.

WITH <wmMsi_ OTB> [ (<crmcox_cTonbiios>) |
AS
(

<3aKperIeHHH_2JIeMeHT >

UNION ALL

<PEeKYPCUBHE_3JIeMEeHT>

)

<BHeWHUM_3anpoc_x_0TB>;

3akpeIuieHHbIi 9J1IeMEeHT — 3TO 3aIPOC, KOTOPbII BO3BPAIIaeT KOPPEKTHBIH peJisi-
IUOHHBII PE3yJIbTAT U BBI3BIBAETCSI BCETO OUH Pa3; 3/1€Ch HET HUKAKUX OTJIMUYUI OT
HEPEKYPCUBHOTO TAGIMIHOTO BHIPAKEH S,

PexypcuBHbIii 371€MEHT — 3TO 3a1TPOC, KOTOPHIN coiepKuT ceblky Ha mmst OTB (pe-
3YJIBTUPYIOIIUI HAOOP, OJYUYEHHBIN Ha TPeAbIAyIneit uteparun ). [Ipu epBoM BbI30Be
PEKYPCUBHOTO 3JieMeHTa IIPEIIEeCTBYIONINI Pe3y/IbTaT IPeACTaBIeH 3HAYeHUSAMHU, KOTO-
PpBIe BepHYJT 3aKpeTIeHHbIH aeMeHT. [1pu kaskaom cremyroreM BeizoBe nMst OTB mpen-
CTaBJIIET Pe3YJIbTAT IIPEBIAYIETO BHITIOTHEHUS PEKyPCHBHOTO 3/leMeHTa. B aToii 3am-
KHYTOI 11eTT0YKe OTCYTCTBYET SBHOE yCJIOBHE IIPEXKAEBPEMEHHOTO 3aBepIieHus. Boixon
13 PEKYPCUU MPOUCXOANUT B TOT MOMEHT, KOT/ZIa PEKYPCUBHBIN 3JIEMEHT BO3BpaIlaeT
MyCTOi HabOP WJIH IOCTUTAET KAKOTO-TO MPEIEa.

O6a 3arpoca J0KHBI OBITH COBMECTHMBI 10 KOJIMUYECTBY U THITY BO3BPAIIAEMBIX
CTONOTIOB.

Ccpurka a nuvst OTB Bo BHelITHeM 3a1Tpoce MPeCTABISIET 00 beTNHEHHbIE PE3YIbTH-
pyiolirie HabopbI, BO3BPAIaEMbIe BHI30BAMHU 3aKPEIICHHOTO U PEKYPCUBHOTO 3JIEMEHTORB
(TIp1 3TOM TIEPBBIH BBI3BIBAETCST BCETO O/INH Pas).
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Ecsmi 910 Batiie iepBoe 3HakoMcTBO ¢ pekypcuBHbiMu OTB, mogo6Hoe 06bsicHeHe
MOJKET TIOKA3aThCsT BaM He COBCEM MOHSATHBIM. /[aBaiiTe 06paTuMcst K KOHKPETHOMY
npumepy. Cienyronuii Koj IEeMOHCTPUPYET ucroab3oBanue pekypcuBabix OTB s
noJryaerust uabopmaiuu o corpyaauke (JJon Oyuk, uaentudukatop 2) u 060 Beex
€T0 MOYMHEHHBIX (TTPSIMBIX UJI OMOCPEIOBAHHBIX ).

WITH EmpsCTE AS
(

SELECT empid, mgrid, firstname, lastname
FROM HR.Employees
WHERE empid = 2

UNION ALL

SELECT C.empid, C.mgrid, C.firstname, C.lastname
FROM EmpsCTE AS P
JOIN HR.Employees AS C
ON C.mgrid = P.empid
)
SELECT empid, mgrid, firstname, lastname
FROM EmpsCTE;

3akperieHHbII a1eMeHT oOpaiaercs k Tabauie HR.Employees u npocTo Bosspaliaer
3aITMCh M0J] HOMEPOM 2.

SELECT empid, mgrid, firstname, lastname
FROM HR.Employees
WHERE empid = 2

Pexypcusnsbiit asmemenT coegunser OTB (koTtopoe mpe/cTaBisieT mpeabayInii
pesyabTupyiomuii Habop) u tabauity Employees, Bosspaiiast paGoTHUKOB, KOTOPbIE HAXO-
NSTCS B TPSIMOM TIOJTYMHEHUN Y COTPYIHUKOB, TIOJTYYeHHbIX Ha TIPEAbIYINEN nTepauu.

SELECT C.empid, C.mgrid, C.firstname, C.lastname
FROM EmpsCTE AS P

JOIN HR.Employees AS C

ON C.mgrid = P.empid

pyrumu cjioBamu, BbI30B PEKYPCHUBHOIO 3JIEMEHTA [TPOMCXOJUT MHOTOKPATHO,
1 KaK/IbIH pa3 Bo3BpalllaeTcs ouepe/IHON YpoBeHb 1oiunHeHHbIX. [Ipu mepBoM BbI3oBe
MBI TTOJTy4aeM TPsSMbIX moaunHeHHbx [JJona Dynka (3T0 COTPYAHUKY IO HOMepamu 3
u 5). Bropoii BbI30B BO3BpaniaeT npsiMblX IOAYMHEHHBIX COTPYIHUKOB 3 1 3 (UX UIeH-
tuukaTops 4, 6, 7, 8 u 9). IIpu TpeTbeM 3ax0/e MOAUUHEHHBIX OOJIbIIIE HE OCTAETCST,
BO3BpAIAETCsI TYCTOH HabOP, B Pe3yIbTaTe Y€TO PEKYPCUST OCTAHABIHBAETCS.

Ccoinka va umst OTB, pasMerieHHast BO BHEITHEM 3aIPOCE, MPEACTABISET 00b-
e/IMHEHHbBIE PE3YJIbTUPYIOIIHe HaGOPbI, TO eCTh COTPYHUKA T10/] HOMEPOM 2 U BCEX €ro
MMO/JYMHCHHDIX.

Husxe mpesicTaBieH pe3ysbTar.

empid mgrid firstname lastname
2 1 Ilox Oy HK

3 2 Ixy nu JIsio

5 2 CBeH Bak

[ 5 Tlon Cyypc
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7 5 Paccen Kuur

9 5 305 IonromnsToBa
4 3 Vannb Tlenen

8 3 Mapus KamepoH

B caryuae moruveckoii onmOKY B yCJAOBUU COEANHEHUST U TIPU BO3ZHUKHOBEH I
npobJieM ¢ BO3BpaIllaeMbIM PE3YJIbTaTOM PEKYPCUBHBIH 3JIEMEHT MOKET BbI3BIBATHCS
6eckoneuno. B kauectse mepor GesonacHoctu SQL Server 1o yMoJI4aHUIo MO3BO-
JisieT BbInoJiHsITh He 60siee 100 pekypcuBnbix urepanuii. Ko, mpeBbICUBIIUT 9TOT
JIUMUT, 3aBepInaeTcss omuOKoi. Bl MoKeTe M3MEHUTh 9TO OrpaHUYEHHUe, YKa3aB
BoIpaskeHre OPTION (MAXRECURSION n) B KOHIlEe BHEIIHETO 3alIPOCa; N 00603Ha-
YaeT MAaKCUMaJbHOE KOJUYECTBO PEKYPCUBHBIX BBI30BOB U HAXOAMTCS B INAIIA30HE
ot 0 1o 32 767.

Ecutut BBI XOTHTE TIOJIHOCTBHIO yOpaTh OrpaHndeHe, ykaskute MAXRECURSTON 0. CrouTt
oT™MeTuTh, uTo SQL Server XpaHuT mpoMesKyTOUHBIE Pe3yIbTaThl, BO3BPAIlaeMble 3aKpert-
JIEHHBIMU ¥ PEKYPCUBHBIMU 3JIeMeHTaMu, B paboueii Tabsuiie BuyTpu B/ tempdb; ecoiu Bb
ybepere orpaHUYEHNE U BAIll 3aMPOC BBIAAET U3-M0/] KOHTPOJIsT, pabodas TabInIa HauHeT
oueHb ObICTPO yBeamurBaThest B pasmepe. Ecn BT tempdb 6osrbiie He cmosker pactu (Ha-
HPUMED, M3-32 HEXBATKH CBOOOTHOTO MECTa HA JINCKE ), BAIII 3aI[POC 3aBEPIIUTCS OIMTHOKOIL.

MpepctaBneHus

Te nBa BuAa TaGJUUHBIX BBIPAKEHUH, KOTOPBIE MbI YCIIEIH PACCMOTPETD (MTPOM3-
Bojrubie Tabsmiel 1 OTB), MoryT pabotarh B paMKaX OHOTO-€[MHCTBEHHOTO 3aIIPOCa.
Onu ncye3aioT B MOMEHT, KOT/Ia BHENTHUH KO/ 3aBepiraeT paboTy. ITO 03HAYAET, UTO
UX HEJIb3sI HCII0JIb30BaTh GOJIBIIE OHOTO Pasa.

IIpeacrasnenus u Berpoennsie MT3 — 510 1Ba Buja TAOINYHBIX BBIPAXKEHUH, KO-
TOPBIE TPUTO/HBI /IS MHOTOKPATHOTO UCTIOTb30BAHUST; UX OTIPE/ICTICHUS TTPEACTABISIOT
coboii o6bexThl B/I. ITocie cBOero co3panust OHU IIOMELIAIOTCS Ha IIOCTOSHHOE XPAaHEHHEe
B B/l 1 MOryT GBITh Y/IaJIeHbl OTTY/Ia TOJBKO OTAEJbHOM KOMaHIOI1.

B ocranbprom nipeacrasienus u Becrpoetnbie T3 BemyT cebst Tak ke, Kak IIPOU3BO/I-
Hble Tabsmiel 1 OTB. Hanpumep, BbiosHss 3anpoc K npeacrasieHuto wi T3, SQL
Server pasBopaunBaert orpejiesieHre TaOJINIHOTO BhIPAKEHSI, 00PAIIasiCh K UCXOTHBIM
00beKTaM HAIPSMYIO, KaK Mbl BUIEJIN PAHBbIIIE,

Cuauasna pacemorpum npezcrasienust, a kK T3 nepeiigem B ciiemyioniem pasiee.

Kax st yke yrioMuHaJI, MPeACTaBJIEHHe — TO TabJUYHOE BIPAKEHIE, TPUTOLHOE
711 MHOTOKPATHOTO MCI0JIb30BaHus 1 xpaHsieecs: B B/[. Harpumep, caemyronuii Koz
CO3JIaeT MpejicTaBJIeHNe 10/f Ha3BaHneM USACust s B cxeme Sales B pamkax b/ TSQL2012;
OHO OyzIeT BO3BpallaTh BCEX KJAMEHTOB, mposkuBaromux B CIITA.

IF OBJECT_ID('Sales.USACusts') IS NOT NULL
DROP VIEW Sales.USACusts;

GO

CREATE VIEW Sales.USACusts

AS

SELECT
custid, companyname, contactname,
contacttitle, address, city, region,
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postalcode, country, phone, fax
FROM Sales.Customers
WHERE country = N'CIA';
GO

[IpexncraBieHus, Tak e Kak 1 npoussoauble Tabauns 1 OTB, moggepkuBaior ase
(hopMBI HA3HAYEHK TICEBAOHUMOB JIJISI CTOJIOIOB; TIEPBYO BBl MOKETE BU/ETD B IIPE/IbI-
JIYIIIEM [TPYIMEPE, a BTropasi II0[pasyMeBacT IiepevrcieHue ICeBJOHIMMOB B CKOOKaX cpasy
TTOCJIe UMEHU TIPE/ICTaBICHUS.

Mrak, co3nas o6bekt B BT, BB MOKeTe 00paIiaThest K HEMY, Kak K 0ObIUHO# TadJIuIIe.

SELECT custid, companyname
FROM Sales.USACusts;

Bbl MojkeTe yrpaBisTh JOCTYTIOM K TIPEACTaBACHUIO (KaK 1 K JTI060MY Apyromy 00b-
€KTY, K KOTOPOMY MO>KHO BBIIIOJIHUTD 3a1IPOC) IIOCPEACTBOM II0JTHOMOYMIL; 9TO KacaeTcs
[IpaB Ha UCII0JIb30BaHNe KoMaH/ SELECT, INSERT, UPDATE u DELETE. Hanpumep, Bbl
MOZKETE 3aKPBITH IPSIMOET IOCTYIT K HCXOAHBIM TabJIMIIaM, PA3PEIINB 00PAIIATHCSI K HUM
TOJIBKO Yepes3 [1pe/ICTaBICHUS.

CTOUT OTMETUTD, YTO UCIIOJb30BAHNE BhIPaKeHUs SELECT (*) B KOHTEKCTE
npeacTaBieHuil umeeT ocoboe 3HadeHue. Ilocae KOMINISLNY B IIPEACTaBACHUE
HeJIb3s1 OyeT 00aBUTh HOBBIE CTOJOIBL. JIOTYCTUM, BBI OTIPEIEIIIIH IPeICTaBIIe-
HIUe Ha OCHOBe 3ampoca SELECT * FROM dbo.T1 M Ha MOMEHT KOMIITUJISIIIMK Ta-
6mma T1 comepskut aBa arpubdyra — coll u col2. SQL Server coxpanser nabOpMaLKUIO
00 aTux arpubyTax B Buje MeTagaHHbiX. Ecin 1o6aBuTh B Tabiimily HOBBIN cTobell,
oH He OyZeT JOCTYIIEeH B IpeACTaBaeHI. Bbl MOKeTe 0GHOBUTD METaJaHHbIE IIOCPE -
CTBOM XpaHUMBIX npoueayp sp_refreshview unu sp_refreshsglmodule,
HO 4TOOBI M306€eXKaTh MyTAHUIIbL, IIPU OIIPEAeJIeHUH [IPeACTaBIeHIs JIydlle IIepe-
YUCJIUTH BCE HYKHBIE BaM cTOJOIBI. Ec/in BOZHUKIIA HEOOXOIUMOCTD TEPECMOTPETH
olpeje/eHre NPeACTABIEHUs IPU U3MEHEHUHU CTPYKTYPbl UCXOAHON TabauILbl,
HucnoJsib3yiite Komauay ALTER VIEW.

UHcTtpykuna ORDER BY

3arnpoc, OTpeEISIONIUiT TPeICTABIEHIE, IOJKEH COOTBETCTBOBATL BCeM TpehoBa-
HUSIM, KOTOPbIE YIIOMUHAJICH PaHee B OTHOIEHUH TIPOU3BOHBIX TabJruir. [Ipeacras-
JIeHE He TOJKHO OBITH YIOPSIIOYEHO, BCE €T0 CTOMOIIBI TOTKHBI UMETh YHUKATbHBIE
nMeHa. B aToMm paszesie g pacKpoio TeMy YHOPSA04eHHOCTH, KOTOpas ABJSETCS IPUH-
IUATIMATHHBIM U KPaiiHe BaKHBIM JIJIs1 TOHUMAHUS MOMEHTOM.

Kax BpI moMHUTE, MHCTPYKINIO ORDER  BY, KOoTOpas ¢GopMupyeT KOHEYHBIH pe-
3yJIbTAT, HEJIb3s1 UCIIOJIb30BATh B 3AIIPOCAX, ONPEAEAIONINX TaGIMIHbIE BHIPAKEHUS,
MIOTOMY YTO B PEJISIITHOHHOM HAOOPE CTPOKHU He JIOJLKHBI ObITh YIOPsI0UeHHBIMU. M iest
CO3/IaHVST OTCOPTUPOBAHHOTO MPE/ICTABIECHUSI IBJsIeTCsT abCyp/HOM, Tak KaK OHa Ha-
pyllaeT OCHOBHbIE CBOMCTBA OTHOIIEHUH, yCTAaHABINBAEMbIX PEJSIIMOHHON MOJIEIbIO.
Ecau BbI XOTHTE yHIOPSOYNTD PE3yJIbTaT, MOJTYIEeHHBIN N3 MPeCTaBICHNUS, YKAKUTE
WHCTPYKIMIO ORDER BY BO BHEIIIHEM 3aITPOCe, KaK MTOKa3aHO HIUKE.

SELECT custid, companyname, region
FROM Sales.USACusts
ORDER BY region;
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[TonpoOyiiTe 3aIlyCTUTD KO, IPUBEIEHHBIN HIKE; OH CO34A€T IIPEACTABIEHUE C UH-
cTpyKuueil ORDER BY, KOTOpas COPTUPYET pe3yJibTar.

ALTER VIEW Sales.USACusts
AS

SELECT
custid, companyname, contactname,
contacttitle, address, city, region,
postalcode, country, phone, fax

FROM Sales.Customers

WHERE country = N'CIA'

ORDER BY region;

GO

Bbl roJryuunTe CJeAyIonyo onmoKy.

Coobmenme 1033, ypoBenb 15, cocrtosume 1, mpoienypa USACusts, ctpoka 10
Ilpennoxenue ORDER BY He »OoIyckKaeTcs B IIPenCTaBIIEHUSAX, BCTPOEHHEX
OYHKIIMSAX , TIPOM3BOINHEX Tabnmilax, BIJIOKEHHBX 3arnpocax M ODOOOmMEeHHBEX TablMYHBX
BEHpaxXeHUsIxX, eCcJiM BMecTe C HMM He yKazaHo npemnoxeHme TOP, OFFSET unm FOR
XML .

[lantoe coobienne roBoput o ToM, 4to SQL Server fomyckaer ucoab30Banme
MHCTpyKIMM ORDER BY JulIb B CBA3Ke ¢ ITapaMmeTpaMu TOP, OFFSET-FETCH un FOR
XML, T/Ie ee POJIb He OTPAHUYMBAETCS OOBIYHOM COPTUPOBKON BHIBOAMMBIX CTPOK. [T0-
JMOGHOE TTPABUIIO IEUCTBYET Hake B cTaHAapTHOU Bepeun SQL,; HCKITOUEHME JIe/IaeTcst
TOJIBKO JIJIs1 TapameTpa OFFSET-FETCH.

B cB43u ¢ Tem yTo MHCTPYKIMIO ORDER BY MOKHO UCIIOJIb30BATh B COUCTAHUH C I1a-
pameTpamu TOP/OFFSET-FETCH, HEKOTOpPBIE JIO/IN YMAIOT, YTO Y HUX €CTh BO3MOXK-
HOCTb €O3/1aBaTh yIOpsi/loueHHble IpejicTaBienus. Hampumep, B ciemylonieM 3ampoce
HCIoab3yercd Boipaxkenre TOP (100) PERCENT.

ALTER VIEW Sales.USACusts
AS

SELECT TOP (100) PERCENT
custid, companyname, contactname,
contacttitle, address, city, region,
postalcode, country, phone, fax

FROM Sales.Customers

WHERE country = N'CIA'

ORDER BY region;

GO

DopMaTbHO 3TOT KOJI SIBJISETCSI KOPPEKTHBIM U /lakKe CO3/IaeT TpeCTaBIeHIE, HO
BbI JIOJIKHBI TIOHUMATh, YTO B TaBJINYHOM BbIpaKEHUU UHCTPYKIMA ORDER BY MOKeT
MPUMEHSITHCS UCKIIOUNTENTBHO B KaUeCcTBe JIOTHIECKOTo (hIIbTpa /71 mapaMeTpa TOP.
Ecau uncrpykumio ORDER BY He yKa3aTbh BO BHEIITHEM 3alIpoce K IpejcTaBienuio, SQL
Server He cMO’KeT TapaHTHPOBATH YHOPSIAOUEHHOCTD Pe3yJIbTaTa.
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K npumepy, 3airycTuTe ciemayiomniuii 3ampoc.

SELECT custid, companyname, region
FROM Sales.USACusts;

Kak BuiHO U3 pe3yabTaTa, CTPOKH He OTCOPTUPOBAHEL 110 PETHOHY.

custid companyname region
32 KnmenTt YSIQX OR
36 Knuent LVJISO OR
43 KnmenTt UISOJ WA
45 KnmenTt QXPPT CA
48 KnmerT DVFMB OR
55 Knuent KZQZT AK
65 KnmenT NYUHS NM
71 Knuent LCOUJ D
75 Knuent XOJYP WY
77 Knuent LCYBZ OR
78 Knuent NLTYP MT
82 Knuent EYHKM WA
89 KnneHnTt YBQTI WA

Wuorma ObIBaeT TaK, YTO UHCTPYKIMA ORDER BY COIEPKUTCA TOJbKO B OIIpeeeHNN
[IpeJICTaBJIeHNUs], a BO BHEIIHEM 3aIpoce — HeT. B 1oJ0OHBIX ciydasx HeJIb3sl CKasaThb
Hanepes, Oyer Ju KOHEYHbIH pe3y/ibTar ynopsiiodueHHbIM. COPTUPOBKA MOXKET OBITDH
BBITTOJTHEHA C I[EJIbI0 ONITUMU3AINH, OCOOCHHO €CJIN HE HCIIOJIb3YEeTC BhIpaskeHne TOP
(100) PERCENT. Unest, KOTOPYIO 5T XOUy JIOHECTH, 3aKJIIOUAETCS B TOM, YTO 06011
TOPSAZOK CJIEOBAHUS CTPOK CYUTAETCS KOPPEKTHBIM U HEJIb3s OJKN/IAaTh, YTO PE3yJIbTaT
6y11eT OTCOPTUPOBAH KAKUM-TO OIIPE/ICJICHHBIM o6pa30M. Y1061 YIIOPAZLOYUTD PE3YJIb-
TUPYIONHi Habop, MHCTPYKIMIO ORDER BY HY’KHO yKa3bIBaTh BO BHEIITHEM 3aIIPOCE.

B SQL Server 2012 mosiBuzICS elie OJIMH BapUAHT CO3JAHUS «OTCOPTUPOBAHHBIX
MIPeICTABIEHUIT», KOTOPBIN 3aKII0YAETCS B UCTIOIB30BAHNN HHCTPYKIMK OFFSET B CO-
YeTaHuM ¢ mapaMeTpoM 0 ROWS (1 6e3 HHCTpyKIn FETCH).

ALTER VIEW Sales.USACusts
AS

SELECT
custid, companyname, contactname,
contacttitle, address, city, region,
postalcode, country, phone, fax

FROM Sales.Customers

WHERE country = N'CIA'

ORDER BY region

OFFSET 0 ROWS;

GO

Teneps, gaxe ecau s 06pallyCh K STOMY TaOJMIHOMY BBIPAKEHUIO U HE YKAXKY WH-
cTpykuuio ORDER BY, pe3yJ/ibTaT BCe paBHO 6y[[eT yrnopsiiouet 1o pernony. Ho erie pas
XO0Uy MOJJYEPKHYTH: HE TIoJIATaliTeCh HA COPTUPOBKY B MPE/ICTABICHUIX. JTOT IPUMED
BBIZIAET OKUIAEMBIN PE3yJIbTAT JIUIITh OJIAroiaps ONTUMU3AIi. ECJTi BaM HYKHO TapaHTH-
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POBATH YIIOPSIZIOYEHHOCTD PE3YIbTUPYIOIIETO HaOOPa, U3BJIEKAEMOTO 13 TPEICTABIEHS,
WCITOJTh3YHTE BO BHEIITHEM 3aITPOCe MHCTPYKINI0 ORDER BY.

He myTatite onpenenenne TaOJIMYIHOTO BBIpAKEHUS C OOBIUHBIM 3ampocom. Jlaxe mc-
oJib30BaHue NHCTPYKIIMM ORDER BY B codyeTaHuu C ImapaMeTpaMu TOP ninm OFFSET -
FETCH He TapaHTUPYET YIOPAA0YEHHOCTU pe3yJbTaTa B KOHTEKCTe MPe/CTaBICHUM.
B o6brynOM K€ 3aIpoce MHCTPYKIUsI ORDER BY MOJKET CIIYKUTh KaK B KAUECTBE (bHJIpra
1t mapamMeTpoB TOP nian OFFSET-FETCH, Tak 1 1711 BIBO/IA PE3YJIbTUPYIOIIETO Ha6opa.

MapameTpbl

[Ipu co3panuu nam M3MeHEeHUU Ipe/ICTaBJeHU MOXHO YKa3blBaTh pasHble I1a-
pametpsl. /Ly aToro ncnosbayercss nHeTpykiust WITH. [lapamerpsr ENCRYPTION
1 SCHEMABINDING 3a/1al0TCsI B 3aroJIOBKe IIpe/icTaByenns, a CHECK OPTION — B ero
koue. Haznauenue ka>kJjoro U3 HUX OIIMCBIBACTCA B CJIeyIOLUX pas3/iesiax.

ENCRYPTION

[TapameTp ENCRYPTION IOCTYIIEH [IPY CO3/JaHUU UJIX U3MEHEHUU TIPe/ICTaBIeHUH,
XPAHUMBIX MPOIEAYP, TPUTTEPOB U TOTH30BATENbCKUX (DyHKIINA. OH CUTHATUZUPYET
0 TOM, 4TO TEKCT OmpeeaeHnst 06beKkTa Oy/eT XPaHUTBCS B 3alIN(POBAHHOM BUJIE.
3amudpoBAHHDII TEKCT HEAOCTYIIEH OOBIYHBIM TIOJIb30BATEISIM U MIPEACTABIEHUSIM
KaTaJIora; JIJIs €70 TIPOCMOTPA HEOOXOANMO NMETH CITETNATBHbIE TOJTHOMOYHSI.

[Tpesxe gem mepexoAnThb K PACCMOTPEHNIO TapaMeTpa ENCRYPTION, 3aIlyCTUTe CJIe-
IYTOTIUH KO, 9TOOBI OTKATHTH MpeicTaBIeHre USACUSES K €r0 TIEPBOHAYATBHOMY BUILY.

ALTER VIEW Sales.USACusts
AS

SELECT
custid, companyname, contactname,
contacttitle, address, city, region,
postalcode, country, phone, fax

FROM Sales.Customers

WHERE country = N'CIA';

GO

YT06bI MOJYIUTD OTPEE/CHIE TTPEACTABICHUS, 3aycTuTe (HYHKIIIO OBJECT_
DEFINITION, Kak ITOKa3aHO HUKe.

SELECT OBJECT_DEFINITION (OBJECT_ID('Sales.USACusts'));

ITockosbKy Mbl ITOKa He UCII0JIb30BaJIN ITapamMeTp ENCRYPTION, TEKCT Ollpe/ie/ieHus
JOCTYIIEH /IS IIPOCMOTPa. Bbl 1osyuure cieyioluii pe3yJibTar.

CREATE VIEW Sales.USACusts
AS

SELECT
custid, companyname, contactname,
contacttitle, address, city, region,
postalcode, country, phone, fax
FROM Sales.Customers
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WHERE country = N'CIA';

Temnepsp gaBaiiTe U3MEHNM OIIpe/iesieHue, 100aBUB B Hero napaMeTp ENCRYPTION.

ALTER VIEW Sales.USACusts WITH ENCRYPTION
AS

SELECT
custid, companyname, contactname,
contacttitle, address, city, region,
postalcode, country, phone, fax

FROM Sales.Customers

WHERE country = N'CIA';

GO

[Tonpobyiite cHOBa 3amyctuTh (hyHKINIO OBJECT_DEFINITION.

SELECT OBJECT_DEFINITION (OBJECT_ID('Sales.USACusts'));

Ha stot Pa3 BbI HOJIyunuTe NULL.

Bmecto dymkimn OBJECT _DEF INTTTON /7IsI BHIBOJIA TEKCTA OTIPEIETIEH ST 00heKTa
MOJKHO HICTIOJIB30BAaTh XPAHNMYIO TIpolielypy sp_helptext. B cayuae ¢ mpeacrasie-
HueM USACuUStS 9TO BBITVIS/IUT TaK.

EXEC sp_helptext 'Sales.USACusts';
HOCKOHbe Hallle IIpe/iCTaBJIeHHWEe CO3/1aHO C HUCIIOJIb30BaHUEM IapaMeTrpa
ENCRYPTION, BMECTO TEKCTA OIIpeZeJIEHUA BbI TIOJTYUYUTE CJIEYIoIee COO6H.I€HI/I€.

TercT mnsa obwbexTa "Sales.USACusts" zammudpoBaH.

SCHEMABINDING

[Tapamerp SCHEMABINDING NPUBSI3bIBAET MPEACTABICHUS U TI0Jb30BATEIbCKUE
(hyHKIMYU K cTpyKTYpe 6a30B0ii Tabuibl. OH CUTHATUBUPYET O TOM, YTO PUBSI3aHHbIE
06BEKTBI U UX aTPUOYTHI HE MOTYT GBITH COPOTITEHBI WU U3MEHEHBI.

Masaiite no6aBum mapamerp SCHEMABTNDING B mpe/icTaBienne USACusts.

ALTER VIEW Sales.USACusts WITH SCHEMABINDING
AS

SELECT
custid, companyname, contactname,
contacttitle, address, city, region,
postalcode, country, phone, fax

FROM Sales.Customers

WHERE country = N'CIA';

GO

Teteps nombitaemest copocuts crosbert Address B Tabuiie Customers.

ALTER TABLE Sales.Customers DROP COLUMN address;

MbI [I0JIyYUM CJIEAYIOLIYIO OLIIOKY.
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Coobmenme 5074, ypoBeHbL 16, cocTosHMe 1, cTpoka 1

o0bmerT "USACusts" zaBucCHUT OT cToibia "address".

Coobmenue 4922, ypoBeHb 16, coctTosiHMe 9, cTpoka 1

Ommbra ALTER TABLE DROP COLUMN address, Tak KakK OOUH MM HECKOJBKO
OOBEKTOB OOpamanTCcs K HaHHOMY CTOJOITY .

Ecau 661 He napaMeTp SCHEMABINDING, MBI MOTJIN BBIIIOJTHUTH nozo6HbIE
CTPYKTypPHbIe U3MEHEeHNsI, PaBHO KaK U yAaauTh Tabmuiy Customers. 1o GbLIO ObI
YypeBaTo OMMOKaMH, TOCKOJBKY MPH 3alIPoce K MPEACTABICHUIO Y HAC TOSBIIACh Obl
BO3MOKHOCTD CCHLIATHCS Ha HECYIECTBYIOIMe 00beKTH WK cToI0bL. [lapamerp
SCHEMABINDING momMoraer usbexarh HoZ0OHBIX IPOOJIEM.

Onpezenenne 00bEKTa, B KOTOPOM UCHOJIb3YeTCs napaMerp SCHEMABINDING, JOJIK-
HO OTBEYATh OMPEIeTeHHBIM TpeboBaHusIM. B nHCTPYKIMK SELECT HeJb3s1 HCIIOJIb30BaTh
CHMBOJI 3B€3104KY (*); IMeHa JOJKHBI OBITh YKa3aHbl /IS KasKIOTO CTOIOLA OTAEIBHO.
Kpome Toro, HasBaHus 00beKTOB 00s13aHbI cojiepskaTh cxemy. Ha caMoM jieJie 9To I0BOJIbHO
YHUBeEpCAJIbHbBIE TIPABUJIA, KOTOPBIMU MOKHO PYKOBO/ICTBOBATbCA U B JIPYTUX CUTYALUAX.

K Tomy ke, kKak HETPYAHO MOTAIATHCS, CO3/IaHNe 0OBEKTOB C MCMOTH30BAHTEM TTa-
pamerpa SCHEMABINDING CUMTAETCsI XOPOUIMM TOHOM.

CHECK OPTION

[TapameTp CHECK OPTION pefioTBpaliaeT u3MeHeHus, KOH(MIJIUKTYIOMMe ¢ (hriib-
TPOM TIpeZicTaBIeHUs (€CIM TAKOBOH COAEPKUTCS B OTIPEIeICHIN ).

3amnpoc, onpenensiomnuii npeacrasienre USACUsts, oTGupaer KIMEHTOB, y KOTOPBIX
arpubyT country paBen N'CIIA ' . Hate onpesieienue moka ere He COAePKUT Tapa-
MeTpa CHECK OPTION. DTO 03HAYAET, UTO BB MOKETE TOOABIISTDH YePe3 TaHHOE MPe-
CTaBJIEHUE CTPOKH C KAKUM-TO JIPYTUM 3HAYCHUEM aTpHOyTa country; MOKHO TaKKe
M3MEHSTH CYNECTBYIONINE 3aMUCH, YKa3biBas cTpany, otandayio ot CIITA. Hampumep,
CJIEJIYIOIIMH KO/l YCIIEITHO BCTABJISET B IIPE/CTaBICHNE 3aMUCh O KIMeHTe u3 Besmko-
OpuraHuu, ubst KoMranus HasbiBaeTcst «Kimment ABCDE».

INSERT INTO Sales.USACusts(
companyname, contactname, contacttitle, address,
city, region, postalcode, country, phone, fax)
VALUES (
N'KnmenT ABCDE', N'KomTakT ABCDE',
N'OonxHOCTHL ABCDE', N'Ampec ABCDE',
N'Jlonmoxn', NULL, N'12345', N'Benmkobputauus',
N'012-3456789', N'012-3456789") ;

CTpOKa6HHaHO6aBHeHaBTa6ﬂHHyCUﬁ0memlwp63HpeHCHBHeHH&I{OTeHepb,HO-
HbHaBHHmbHHﬁTHeeB3TOM§KermKTaBHeHHHJMJHOﬂquTeHyCﬂﬁiHa60pJKmKOHbe
(bI/IJIpr OT6I/IpaeT TOJIbBKO aME€PUKAaHCKUX KJIMEHTOB.

SELECT custid, companyname, country

FROM Sales.USACusts

WHERE companyname = N'KnmenT ABCDE';

HpI/I ITIONCKe ZIO6aBJIeHHOI>,I CTPOKH MOKHO O6paTI/ITbCH HEIIOCPEACTBEHHO K Ta6]II/ILI€‘
Customers.

SELECT custid, companyname, country
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FROM Sales.Customers
WHERE companyname = N'KnmeHT ABCDE';

Tax BbI cMOkeTe TTOTYyunTh NHGOPMAINIO O KJIWEHTe, TTOTOMY YTO HOBast CTPOKA
IeicTBUTENBHO Oblia coxpanena B B/I.

custid companyname country

92 KnmerT ABCDE BenukobpuraHms

AmnamorngubiM 06pazoM B TabuILy GyIyT 3aTMCanbl CBeIEHNsT 00 N3MEeHEHU CTPa-
wbl kueHTa n3 CIIIA na xakyio-To napyryto. [Ipu aTom HOBast mHbOpMaIMs He TpoiiieT
(unbTp U, KaK CJAeICTBYE, He TONAIET B [IPECTABIEHNUE.

YT06bI IPELOTBPATUTD U3MEHEHHUS, KOTOPbIe KOH(PIUKTYIOT ¢ (PUIIBTPOM IIPEJCTaB-
JIeHU, YKQKUTe B KOHIIE olpefesieHus WITH CHECK OPTION.

ALTER VIEW Sales.USACusts WITH SCHEMABINDING
AS

SELECT
custid, companyname, contactname,
contacttitle, address, city, region,
postalcode, country, phone, fax

FROM Sales.Customers

WHERE country = N'CIA'

WITH CHECK OPTION;

GO

Teteps mompobyiiTe 106aBUTH CTPOKY, KOTOPast He MOKET MPOITH (UIBTP.

INSERT INTO Sales.USACusts (
companyname, contactname, contacttitle, address,
city, region, postalcode, country, phone, fax)
VALUES (
N'KnmmenT FGHIJ', N'KoHTakT FGHIJ',
N'DomxHOCT FGHIJ', N'Anmpec FGHIJ',
N'Jlogmou', NULL, N'12345', N'BenuxkobpuTaHms',
N'012-3456789"', N'012-3456789");

Bbl mosty4nTe Caeayomyo ommokKy.

Coobmenue 550, ypoBeHb 16, cocTosHME 1, CcTpoka 1

OmmbKa IMIpy IIONHTKE BCTaBKM MWIM OOHOBIIEHMSI, IIOCKOJIBKY llejeBoe
npencrasienne nubo ykaszwpeaeT WITH CHECK OPTION, nmbo oxBaTHBaeT
IpencTaBJieHre, KoTopoe ykazbBaeT WITH CHECK OPTION, a omHa MIM HEeCKOJIBKO
CTPOK, IIoiydHammuecs IIpy orIepaunry, He OIIpeneJyieHBl B pPaMKaX OTPDAHMYEeHWMSA
CHECK OPTION.

BHIIONIHEHME OaHHOM MHCTPYKLVM OBJIO IIPEepBaHO.

B xon1e moxete ounctuth B/l, BBITOTHUB ciemyomuii Ko/,

DELETE FROM Sales.Customers
WHERE custid > 91;

IF OBJECT_ID('Sales.USACusts') IS NOT NULL DROP VIEW Sales.USACusts;
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BcTpoeHHble pyHKunmn
C TaGJINYHBIMU 3HAYEHUAMU

Bcerpoennsie T3 — 910 TabauyHbie BHIPAsKEHUS, KOTOPbIE TTOIEPKUBAIOT BXO-
mstiue apamerpbl. MakTuuecku, ecyim 0TOPOCUTh POPMATHLHOCTU, UX MOKHO CUUTATH
apaMeTPU30BAHHBIMU TTPE/ICTABIEHUSIMU.

Crenytommuii Koz cosmaet B B[ TSQL2012 BcTpoeHHYIO (DYHKITHIO ¢ TAOMHIHBIMI
3HaveHusaMU 1oz HazanueM GetCustOrders.

USE TSQL2012;
IF OBJECT_ID('dbo.GetCustOrders') IS NOT NULL
DROP FUNCTION dbo.GetCustOrders;
GO
CREATE FUNCTION dbo.GetCustOrders
(@cid AS INT) RETURNS TABLE
AS
RETURN
SELECT orderid, custid, empid, orderdate,
requireddate, shippeddate, shipperid,
freight, shipname, shipaddress, shipcity,
shipregion, shippostalcode, shipcountry
FROM Sales.Orders
WHERE custid = @cid;
GO

Jra Bcrpoennas OT3 BosBpaiaeT Bce 3aKa3bl, pa3MellleHHble KIHEHTOM, Yeil
upenTrduKaTop GBI yKa3aH MOCPEICTBOM BXOISIIEro mapamerpa @cid. Obparenne
K JIAHHON (DYHKIIUY BBITIOJTHSAETCS TaK e, KaK U K OOBIYHBIM TaBJIUI[aM — C TIOMOIIILIO
seMeHTOB si3bika DML, TTapaMeTpbl yKas3bIBaOTCSI B CKOOKaX, KOTOPBIE CJAEAYIOT 3a
HazBaHreM GyHkun. Kpome Toro, He0OXOAMMO YOEIUTHCS, ITO TaOJIUIHOE BHIpaKe-
HEE UMeeT TICEBJIOHUM; 3TO He BCEr/a sIBJSETCs 00s3aTeIbHbIM TpeboBaHUEM, HO TaK
BBI CMOJKETE CZIEJATh CBOH KO/ O0JIee MOHATHBIM 1 M30€KaTh TTOTEHITHATBHBIX OTMTHOOK.

Cuietyroruii 3arpoc obpariaercst K Harteil pyHKIMT, 3alpaliiiBast y Hee BCe 3aKasbl,
KOTOpBIE ObLIN ClIeJIaHbl KJIMEHTOM 110 HoMepoM 1.

SELECT orderid, custid
FROM dbo.GetCustOrders(l) AS O;

PesysbraT npejicraBiieH HIKe.

orderid custid

Berpoetnyio MT3, kak u sir00yi0 TabIUILY, MOSKHO HCIIOIb30BATHCS KaK YacTh CO-
enHenus. Hapumep, cieayionuii 3apoc OyAeT COeAuHsTh Hally (GYHKIIMIO ¢ TabIuieil
Sales.OrderDetails, cortocTasJisisi 3aKa3bl KJIMeHTa 10/ HOMEPOM 1 ¢ UX COCTaBJISIIONIMMU.
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SELECT O.orderid, O.custid, OD.productid, OD.qgty
FROM dbo.GetCustOrders(1l) AS O
JOIN Sales.OrderDetails AS OD
ON O.orderid = OD.orderid;

ITOT KOJl BEPHET CJIEIYIONINI Pe3yJIbTaT.

orderid custid productid aty
10643 1 28 15
10643 1 39 21
10643 1 46 2
10692 1 63 20
10702 1 3 6
10702 1 76 15
10835 1 59 15
10835 1 77 2
10952 1 6 16
10952 1 28 2
11011 1 58 40
11011 1 71 20

B xontie moxete ounctuth b/l, BBITOTHUB Takoit 3ampoc.

IF OBJECT_ID('dbo.GetCustOrders') IS NOT NULL
DROP FUNCTION dbo.GetCustOrders;

OnepaTtop APPLY

TabauuHbIi oniepatop APPLY OTIMYAETCS IMTUPOKUMHU BO3SMOKHOCTSIMI. Kak 1 py-
rue TabJIMIHbIE OTIEPATOPbI, OH MCIIOJIb3YETCS BHYTPU MHCTPYKIIMU FROM. Y HETO €CTh JIBE
pasHoBuaHOCTH: CROSS APPLY 1 OUTER APPLY. [lepBas peasndyeT OfAUH JIOTHYECKUT
aTar 06paboTKy, a BTopast — JiBa.

- MPUMEYAHUE

l ' Onepatop APPLY He BXxoguT B cneumdbukaumio a3bika SQL; y HEro ectb cCTaHaapT-
HbI @aHanor nog Ha3eaHMem LATERAL, HO OH He nogaepxunsaetca B SQL Server.

Orepatop APPLY mpuHUMAeT JBe Tabuipl (1 Oy/IyT Ha3blBaTh UX JIEBOI U IPaBOii),
BTOpast MOKET OBITh TaGJUUHBIM BBIPaKeHHEM — OOBIYHO 9TO MPOU3BOAHAS TabinIa
usn Berpoernas MT3. Onepatop CROSS APPLY peaiusyeT OJUH JOTUYECKUI aTarl
00paboTKHU; OH MPUMEHSIET [IPaBoe TaOJIMYHOEe BhIpaKeHUE K KaKIOH CTPOKE JIeBOI
TabJIUIBI, BO3BpaIilast O0beIMHEHHDIN PE3YIbTUPYIOIINN HAGOP.

Ha mepBbIii B3TJI] MOXKET TTOKA3aThCs, YTO omiepaTop CROSS APPLY mMeeT MHOTO
001I1eT0 ¢ MEPEKPECTHBIM COENHEHUEM, U 9TO B HEKOTOPOM POJIe IEUCTBUTENBHO TaK.
Hanpuwmep, ciemytoniue Ba 3armpoca BO3BpalaoT OJ[MHAKOBbIE PE3YIbTATHI.

SELECT S.shipperid, E.empid
FROM Sales.Shippers AS S
CROSS JOIN HR.Employees AS E;
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SELECT S.shipperid, E.empid
FROM Sales.Shippers AS S
CROSS APPLY HR.Employees AS E;

B ornmume ot coepnHeHus mpaBoe TabIMYHOE BhIpasKeHUE B omepaTope CROSS
APPLY MOJKET IMPEJICTABJSITh Pa3Hble HAOOPBI 3aMUCEN JIJIsT KaXKIOU CTPOKU U3 JIEBOI
tabuiipl. [yt 9TOTO OTpeenerre TPOU3BOIHON TabIUIlbl B TIPABON YaCTH JTOJIK-
HO CCBITATHCS HAa aTPUOYTHI, yKa3aHHbIe ciaeBa. Toro ke adhdexra 1erko 100UTHCs
u ¢ omoripio Berpoertoil MT3, mepemasast aTpubGy T U3 JIEBOI TaOIMIBI B KAYECTBE
BXOIAINX apTyMEHTOB

Hampumep, caemytomuii Ko NCHOTB3yeT onepaTop CROSS APPLY /711 HOJTYIEeHUS
TPeX MOCJEIHUX 3aKa30B, PA3MEIIEHHBIX KasK/bIM KJIUECHTOM.

SELECT C.custid, A.orderid, A.orderdate
FROM Sales.Customers AS C
CROSS APPLY
(SELECT TOP (3) orderid, empid, orderdate, requireddate
FROM Sales.Orders AS O
WHERE O.custid = C.custid
ORDER BY orderdate DESC, orderid DESC) AS A;

MoskeTe cUMTaTD, 9TO TAOIMYHOE BBIPAKEHNE A — 9TO KOPPETUPYIONIHIT BIOKEH-
HbIii 3anpoc. C TOYKYM 3PEHUs JTOTMYECKUX HTAIOB 00pabOTKU TipaBasi CTOPOHA OTlepa-
Topa APPLY (B HallleM CJIydYae 9TO MPOU3BOAHAS TaOIUIA) TIPUMEHIETCS K KaKIOH
crpoke tabmibr Customers. OGpartute BHUMaHMe Ha yHoMUHaHue aTprbyTa C . custid
B (mIIbTpe ¢ 1eBoii cTopombl. [IponsBogHas TabIMIa BO3BPAIIAET TPH MOCTEHIX 3aKa3a
IS TEKYIEH CTPOKHU, B3SITOH ciieBa. [T0CKOJIbKY TIPOU3BO/IHAST TAaOJIUIA TPUMEHSIETCSI
K KaK/JI01 Takoi cTpoke, orieparop CROSS APPLY Bo3BpallaeT TPU IOCTIE[HUX 3aKa3a
JJIS1 BCeX KJIMEeHTOB.

Hmxe B COKpPAIIIEHHOM BH/I€ TTOKa3aH KOHEUHBII Ppe3yabTaT 9TOTO 3aIpoca.

custid orderid orderdate

1 11011 2008-04-09 00:00:00.000
1 10952 2008-03-16 00:00:00.000
1 10835 2008-01-15 00:00:00.000
2 10926 2008-03-04 00:00:00.000
2 10759 2007-11-28 00:00:00.000
2 10625 2007-08-08 00:00:00.000
3 10856 2008-01-28 00:00:00.000
3 10682 2007-09-25 00:00:00.000
3 10677 2007-09-22 00:00:00.000

(cTpok obpaborano: 263)

Kak Bl nomuute, B SQL Server 2012 BMecTo HHCTPYKITUU TOP MOKHO UCIIOJIb30BATD
CTaHZAPTHBIN TapaMeTp OFFSET-FETCH (CM. HUXKE).

SELECT C.custid, A.orderid, A.orderdate
FROM Sales.Customers AS C
CROSS APPLY
(SELECT orderid, empid, orderdate, requireddate
FROM Sales.Orders AS O
WHERE O.custid = C.custid
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ORDER BY orderdate DESC, orderid DESC
OFFSET 0 ROWS FETCH FIRST 3 ROWS ONLY) AS A;

Ecim pe3yabratoM mpaBoro TabJIuaHOTO BBIPAKEHUST SIBJSIETCSI IIyCTON Habop, orie-
patop CROSS APPLY He BO3BpalllaeT COOTBETCTBYIOILYIO JieByIo cTpoKy. Hanpumep,
KJIHEHTHI 1101 HoMepamu 22 1 57 He pasMellajin 3aKa3oB. B 000X ciydasx MPOU3BOJI-
Hast TabJIMIa BO3BPAIIAET IyCTOM HAGOP; CIEM0BATENBHO, 3TH KJIMEHTHI He MOMAAt0T
B KOHEYHBI pe3ysbrar. Eciii BbI He XOTHTE BHIOPACHIBATH U3 JIEBOH TaOIUIIBI CTPOKH,
VIS KOTOPBIX TIPABO€e TabJMUHOE BhIPAKEHUE BO3BPAIAET MyCTOM HAOOP, UCTIOIb3YITE
BMecTO CROSS APPLY omiepaTop OUTER APPLY. ITOT 0OllepaTop UMeeT BTOPOI JIoruye-
CKHi1 9Tall, HA KOTOPOM CTPOKH U3 JIEBOW TAOJIHIIbI, HEe UMEFOIIHE COOTBETCTBHS C TPAaBOI
CTOPOHBI, CTAHOBSITCSI BHEITHUMHE U JI00ABJISIIOTCS B PE3YJIBTUPYIONIUN HAOOP; TIPH 3TOM
BCEM aTpuOyTaM, B3SITBIM U3 TIPABOTO TaOJIMYHOTO BHIPAXKEHUS, IPHCBANBAETCS 3HAYCHUE
NULL. DTO B HEKOTOPOM CMBICJIE TIOXOKe Ha [00aBJIeHHe BHEITHUX CTPOK TIPH JIEBOM
BHEIIHEM COeIMHEHUH.

Cuaemyroruii Ko BO3BPAIIAET TPU MOCIEAHNX 3aKA3a [T KK IOTO KJIMEHTa, BKII0Jast
B UTOTOBBII Pe3yJIbTaT KJIMEHTOB, KOTOPble HUKOT/IA HUYETO He 3aKa3bIBaJIM.

SELECT C.custid, A.orderid, A.orderdate
FROM Sales.Customers AS C
OUTER APPLY
(SELECT TOP (3) orderid, empid, orderdate, requireddate
FROM Sales.Orders AS O
WHERE O.custid = C.custid
ORDER BY orderdate DESC, orderid DESC) AS A;

Ha sToT pas kameHTbI, He UMeIIINe 3aKa30B (UaeHTHGUKATOPBI 22 U 57), TOXKe
MOTIAIAI0T B PE3YJIbTAT.

custid orderid orderdate

1 11011 2008-04-09 00:00:00.000
1 10952 2008-03-16 00:00:00.000
1 10835 2008-01-15 00:00:00.000
2 10926 2008-03-04 00:00:00.000
2 10759 2007-11-28 00:00:00.000
2 10625 2007-08-08 00:00:00.000
3 10856 2008-01-28 00:00:00.000
3 10682 2007-09-25 00:00:00.000
3 10677 2007-09-22 00:00:00.000
22 NULL NULL

57 NULL NULL

(cTpok obpaborano: 265)
JlaHHbBII1 3a11pOC MOKHO TIEPEIcaTh, UCIIOJb3Yst BMecTo TOP napamerp OFF SET-FETCH.

SELECT C.custid, A.orderid, A.orderdate
FROM Sales.Customers AS C
OUTER APPLY
(SELECT orderid, empid, orderdate, requireddate
FROM Sales.Orders AS O
WHERE O.custid = C.custid
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ORDER BY orderdate DESC, orderid DESC
OFFSET 0 ROWS FETCH FIRST 3 ROWS ONLY) AS A;

Berpoennsie DT3 WHKATICYAUPYIOT TOAPOOHOCTH CBOEH PabOThI, TIOITOMY OHU
MOTYT ITOKa3aThcs BaM OoJjiee YAOOHBIME B CPAaBHEHUM C MMPOM3BOIHBIMU TaOIUIIAMU.
DT3 ynpomuraior ureHre 1 COMPoBOXKIeHUe Koza. K mpumMepy, ciemayonuii 3arpoc cos-
JlaeT BCTPOEHHYIO (DYHKITUIO 1O/l HazBaHueM TopOrders, KOTOpas BO3BpalaeT @n
MIOCJIE/IHUX 3aKA30B, C/IeJIAaHHBIX KJINEHTOM C uleHTu(drKaTopoM @custid.

IF OBJECT_ID('dbo.TopOrders') IS NOT NULL
DROP FUNCTION dbo.TopOrders;
GO
CREATE FUNCTION dbo.TopOrders
(@custid AS INT, @n AS INT)
RETURNS TABLE
AS
RETURN
SELECT TOP (@n) orderid, empid, orderdate, requireddate
FROM Sales.Orders
WHERE custid = @custid
ORDER BY orderdate DESC, orderid DESC;
GO

Wcnoabsyst BMecTo TOP napameTp OFFSET-FETCH, MOKHO 3aMEHUTD 3aIpoc, Ha-
XOJSATIWICS BHYTPH (DYHKITUH, CTEAYIOIIAM KOOM.

SELECT orderid, empid, orderdate, requireddate
FROM Sales.Orders

WHERE custid = @custid

ORDER BY orderdate DESC, orderid DESC

OFFSET 0 ROWS FETCH FIRST @n ROWS ONLY;

Tenepb BB MOXKETE OTKA3aThCS OT UCIIOJIb30BAHNS IPOU3BOHOI TAOIUIII B TTOJH3Y
HOBOW (DyHKIINN.

SELECT

C.custid, C.companyname,

A.orderid, A.empid, A.orderdate, A.requireddate
FROM Sales.Customers AS C

CROSS APPLY dbo.TopOrders (C.custid, 3) AS A;

Taxoil kog Gy et Jiydlie NoAIaBaThCs aHANN3Y 1 JaTbHEHIINM u3MeHeHusIM. B pe-
AJIBHOM IIpolecce 06pabOTKY HIYEro He IOMEHIOCh, IOTOMY 4TO, KaK 5 YK€ TOBOPUIL,
onpe/iesieHrst TabJIMYHbIX BbIPAaKeHUI pasBopaunBatoTcs, U B utore SQL Server paboraer
HAIPSAMYIO C UCXOAHBIMU OObEKTaMH.

B 3akniouyeHue

Tabsmunble BbIpa)KeHUs] HECCOMHEHHO TIOMOTYT BaM YIIPOCTHTH KO/, CIE/IaTh €ro
6osiee yIOOHBIM B COTIPOBOJKIECHUM U CKPBITH JIOTHKY MCXOIHBIX 3alIpocoB. Ecin Bac
He UHTepecyeT BO3MOKHOCTb TIOBTOPHOTO MCTIOJb30BaHU Koja, BaM nonoiaytT OTB,
KOTOPbIE UMEIOT HECKOJIBKO IIPEMMYILECTB TIepe/ IPOU3BOLHBIMU TabIUIIaAMU.
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Bo-niepsbix, 6iarogaps orcytersuio Buoxkennoctn OTB obaanator 6osiee MOy IbHOI
CTPYKTYPOH U JIydllle MOJIAI0TCs NaJbHENITNM U3MeHeHsIM. Bo-BTOPBIX, BbI MOKeTe
HCIOJIB30BATh HECKOIBKO 9K3eMIISIPOB OHOTO U Toro ke OTB — ¢ mpousBogHBIMI
TabJIUIAMHI HTOTO IEATh HETb3SI.

Ecsin Bam HysKHBI TabJIMYHbIE BHIPAKEHUST, IPUTOHBIE JIJIsT MHOTOKPATHOTO UC-
OJIb30BAHMSI, BAM MOAOUAYT nipenctaBienus u Berpoerubie DT 3. [lepsoie siBistiorest
OTMTUMAJIHBIM BADUAHTOM [IJIST 33/1a4, B KOTOPBIX HE HY;KHBI BXOJSIINE TTADAMETPBI; BO
BCEX OCTATBHBIX CIydasX Jydlie ucroab3oBaTs DT 3.

Ecin BbI XOTHTE TIPUMEHNUTD TabJMUHOE BhIpakeHue K KaKIOH CTPOKE MCXOLHOI
TaOJIUIBI U TIOTYYUTh B PE3yJIbTaTe OObEIMHEHHbIN PE3YIbTUPYIONINI HaGOP, UCIIOJIb-
3y#iTe omepatop APPLY.

YnpaxHeHus

[IpuBenentbie HUKe YIIPAKHEHUs] TOMOTYT BaM JIydille MOHATh MaTepPHUaJl, pac-
CMOTPEHHBII B 9T0i1 I/1aBe. Bee 3a1pochl, KOTOPBIE 3[1eCh YKa3bIBAIOTCS, TPEOYIOT MO
kiouenus k b/ TSQL2012.

1-1

Hammmure 3ampoc, KOTOPbIH BO3BpallaeT MaKCUMaIbHOE 3HaUeHe cTo01[a orderdate
LTSI KSKZI0TO COTPY/THIKA.

e lcmosb3yercst Tabumita Sales.Orders.

e OumaeMblil pe3yabTar:

empid maxorderdate

2008-04-30 00:00:00.000
2008-04-23 00:00:00.000
2008-04-29 00:00:00.000
2008-05-06 00:00:00.000
2008-05-06 00:00:00.000
2008-05-06 00:00:00.000
2008-05-05 00:00:00.000
2008-04-22 00:00:00.000
2008-05-06 00:00:00.000

0 Ul N W0 oy W

(cTpok obpaborano: 9)

1-2

BoipasuTe 3anpoc, puBeIeHHBIH B IIPeAbIAYIIeM YIIPakHeHIH, B BI/le TPON3BO/IHON
TabJIUIILL. BoIToTHITE coenenne MOTy4eHHoTo pesyabrara ¢ Tabsutieit Orders, aToOb!
BEPHYTbD /LI KaXK/0I0 COTPY/HUKA 3aKa3 ¢ IIocje/iHel 1aToil.

e lcmosb3yercst Tabuuita Sales.Orders.
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o OuaeMblil pe3yabTar:

empid orderdate orderid custid
9 2008-04-29 00:00:00.000 11058 6
8 2008-05-06 00:00:00.000 11075 68
7 2008-05-06 00:00:00.000 11074 73
6 2008-04-23 00:00:00.000 11045 10
5 2008-04-22 00:00:00.000 11043 74
4 2008-05-06 00:00:00.000 11076 9
3 2008-04-30 00:00:00.000 11063 37
2 2008-05-05 00:00:00.000 11073 58
2 2008-05-05 00:00:00.000 11070 44
1 2008-05-06 00:00:00.000 11077 65

(cTpoxk obpaborano: 10)

2-1

Hammmmure 3ampoc, KOTOPBIH BEIYUCIISAET HOMEP CTPOKH /LI KaXKIOTO 3aKa3a, BbI-
MOJTHSAS TIPEABAPUTENLHYIO COPTUPOBKY 110 cTosiG11am orderdate v orderid.

e cmompayercs Tabmmiia Sales.Orders.

o Oskuaemblii pe3yabTaT (B COKPANEHHOM BU/JIE):

orderid orderdate custid empid rownum
10248 2006-07-04 00:00:00.000 85 5 1
10249 2006-07-05 00:00:00.000 79 6 2
10250 2006-07-08 00:00:00.000 34 4 3
10251 2006-07-08 00:00:00.000 84 3 4
10252 2006-07-09 00:00:00.000 76 4 5
10253 2006-07-10 00:00:00.000 34 3 6
10254 2006-07-11 00:00:00.000 14 5 7
10255 2006-07-12 00:00:00.000 68 9 8
10256 2006-07-15 00:00:00.000 88 3 9
10257 2006-07-16 00:00:00.000 35 4 10

(cTpok obpaborano: 830)

2-2

Hamnumure 3ampoc, KoTopbrit Bo3BpaiiaeT cTpoku ¢ 11 o 20 ¢ yueTomM cCOpTUPOBKU
o cros6iiam orderdate u orderid. TIpuGeraure k OTB, uTo6bI HHKATICYTUPOBATH KO U3
MIPEBIIYIIETO YIIPAsKHEHTIS.

e Ucnonbayercs tabnuia Sales.Orders.

o OskujaeMbIil pe3yIbTar:

orderid orderdate custid empid rownum
10258 2006-07-17 00:00:00.000 20 1 11
10259 2006-07-18 00:00:00.000 13 4 12
10260 2006-07-19 00:00:00.000 56 4 13
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10261
10262
10263
10264
10265
10266
10267

2006-07-19
2006-07-22
2006-07-23
2006-07-24
2006-07-25
2006-07-26
2006-07-29

(cTpok obpaborano: 10)

00:
00:
00:
00:
00:
00:
00:

00:
00:
00:
00:
00:
00:
00:

00.
00.
00.
00.
00.
00.
00.

000
000
000
000
000
000
000

61
65
20
24

87
25

3 (yrny6neHHoe, No XXenaHuIo)

> W N oy O o

14
15
16
17
18
19
20

Hammmure 3ampoc, KOTOPBI BO3BpallaeT YIPaBIeHIECKYIO IeTIOUKY, CBA3AHHYIO
¢ 3oeii [lonronsitoBoii (coTpyaauk o HoMmepoMm 9). 3azelictByiite pekypcuBHoe OTB.

e Ucnosbayercs tabauia HR.Employees.

o OugaeMblil pe3yabTar:

(cTpox obpaborano: 4)

4-1

firstname

lastname

Honrorsarora
Bak

OyHK

I>BUC

Hanuimmre npezpcrasiienne, KoTopoe BosBpalaer o6muil o6beM 3aKazaHHOI po-

JNYKIMK IS KQKIOTO COTPYIHUKA, PasOUThII 110 To1aM.

e Ucnosbaytorces Tabauib Sales.Orders u Sales.OrderDetails.

e [Ipu BBITIOTHEHNN 3amTpoca

SELECT * FROM Sales.VEmpOrders ORDER BY empid,

Pe3yJIbTAT JOJKEH OBITh CIIELYIOLIIIM:

orderyear

BRI W W WD NN R

2006
2007
2008
2006
2007
2008
2006
2007
2008
2006
2007
2008

orderyear;
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5 2006 778
5 2007 1471
5 2008 787
6 2006 963
6 2007 1738
6 2008 826
7 2006 485
7 2007 2292
7 2008 1877
8 2006 923
8 2007 2843
8 2008 2147
9 2006 575
9 2007 955
9 2008 1140

(cTpok obpaborano: 27)

4-2 (yrnyGneHHoe, No XeNnaHuIo)

Hamummure 3ampoc k npezcraBieHuio Sales . VEmpOrders, KOTOPbIH Bo3BparaeTt
oblIiee TEKyIIee KOMMYECTBO 3aKa3aHHBIX TOBAPOB /IS COTPYAHUKOB, C PA3OMEHUEM 110 TO/IAM.

e lcnomnbsyercs npejcrasienue Sales . VEmpOrders.

e OskujaeMblil pe3yJIbTar:

empid orderyear aty rungty
1 2006 1620 1620
1 2007 3877 5497
1 2008 2315 7812
2 2006 1085 1085
2 2007 2604 3689
2 2008 2366 6055
3 2006 940 940
3 2007 4436 5376
3 2008 2476 7852
4 2006 2212 2212
4 2007 5273 7485
4 2008 2313 9798
5 2006 778 778
5 2007 1471 2249
5 2008 787 3036
6 2006 963 963
6 2007 1738 2701
6 2008 826 3527
7 2006 485 485
7 2007 2292 2777
7 2008 1877 4654
8 2006 923 923
8 2007 2843 3766
8 2008 2147 5913
9 2006 575 575
9 2007 955 1530
9 2008 1140 2670

(cTpok obpaboTano: 27)
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5-1

Co3zpnaiite BcTpoeHHYI0 GYHKIINIO, KOTOPasi B KAUeCTBe apTYMEHTOB IIPUHUMAET U/IeH-
tudukarop nocrasimka (@supid AS INT) U IPOM3BOJILHOE YKCJIO TOBAPOB (@n AS
INT). DQyHKIUSA AOKHA BO3BPAIATh @n CAMBIX JOPOTHX TOBAPOB, IPEIOCTABIEHHBIX
3a[JAHHBIM TTOCTABIIUKOM.

e lcnoabsyercs Tabauia Production.Products.

e [Ipu BBITIOTHEHNY 3a1TpoOCa:
SELECT * FROM Production.TopProducts(5, 2);

Pe3yJIbTAT JOJIKEH OBITh CIIEYOLIIIM:

productid productname unitprice
12 TMpomykT OSFNS 38,00
11 IIponykT QMVUN 21,00

(cTpoxk obpaboranHo: 2)

5-2

C momonpio oreparopa CROSS APPLY u (hyHKIIUH, CO3/ITAHHON BaMU B yIIpaskHe-
HUU 4-1, ToTyanTe 71 KasK0T0 IOCTABIIMKA CITUCOK M3 IBYX CAMBIX IOPOTMX TOBAPOB.

o OxumaeMblil pe3yabTaT (B COKpAIleHHOM BUJIE):

supplierid companyname productid productname unitprice
8 TTocTaBmmk BWGYE 20 TMponykT QHFFP 81,00
8 TllocTaBmuk BWGYE 68 IponykT TBTBL 12,50
20 INocrasmuk CIYNM 43 IlponykT ZZZHR 46,00
20 TMTocTaBmmk CIYNM 44 IlponyxkT VJIEO 19,45
23 TITocTaBmmk ELCRN 49 IlponykT FPYPN 20,00
23 TTocTaBmmk ELCRN 76 TpomykT JYGFE 18,00
5 TllocTaBmuk EQPNC 12 IponyxT OSFNS 38,00
5 ITocTraBmuk EQPNC 11 IIpomyxkT QMVUN 21,00

(cTpok obpaborano: 55)
e B konie moxere ouncTuTh B/l, MConb3yst ciemyron Koz.
IF OBJECT_ID('Sales.VEmpOrders') IS NOT NULL

DROP VIEW Sales.VEmpOrders;

IF OBJECT_ID('Production.TopProducts') IS NOT NULL
DROP FUNCTION Production.TopProducts;

PeweHusa

3/1ech PUBOJIATCS PEIeHus JIJis YIPAaKHEHUH, TPE/ICTABJIEHHBIX B TIPEbIIYIIEM
pasnere.
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1-1

ITOT 3alIpOoC ABJISIETCS BCETO JINIIb HO,ZIFOTOBKOfI K pelI€eHUnIO CJIEeAYIOIIETO YyIIpak-
Heausa. OH 1o/oKeH BO3BpallaTh MOCJICAHION JaTy 3aKa3a /JId KasK/I0ro COTpyAHUKa.

USE TSQL2012;

SELECT empid, MAX(orderdate) AS maxorderdate
FROM Sales.Orders
GROUP BY empid;

1-2

3/1eCh C TIOMOIIIBIO 3AITPOCA, OTTUCAHHOTO B IPEIBIIYIIIEM YITPAKHEHUH, HYKHO OTIpe-
JIeJITh IIPOU3BOAHYIO Tab/IMILy M COeAUHNTS ee ¢ Tabuieii Orders. ITo O3BOMUT IOy -
YHTB JJISI KasKI0TO COTPYHUKA ITOCIeAHNI 00paboTaHHbIN 3aKas.

SELECT O.empid, O.orderdate, O.orderid, O.custid
FROM Sales.Orders AS O
JOIN (SELECT empid, MAX(orderdate) AS maxorderdate
FROM Sales.Orders
GROUP BY empid) AS D
ON O.empid = D.empid
AND O.orderdate = D.maxorderdate;

2-1

ITO TOJATOTOBUTEIBHBIN TAIl JIJIsI BBIOJHEHUS CJENYIONIETO YIPaKHEHUS.
BsI 1o/kHBL 00paTtuThest K Tabsuie Orders u mpoHyMepoBaTh CTPOKU € YUYETOM COPTH-
poBKH 110 croabuam orderdate u orderid, kak moxkasaHo HUKe.

SELECT orderid, orderdate, custid, empid,
ROW_NUMBER () OVER (ORDER BY orderdate, orderid) AS rownum
FROM Sales.Orders;

2-2

Jlna petenus aToii 3agaun Bam Heobxoaumo cosnath OTB, ocHoBanHOe Ha 3apoce
U3 MPEABIAYIIErO YIPaKHEHUs, 1 0TOOPaTh U3 HETO CTPOKK ¢ HOMEPAMU B [HANIA30HE
ot 11 1o 20.

WITH OrdersRN AS
(
SELECT orderid, orderdate, custid, empid,
ROW_NUMBER () OVER (ORDER BY orderdate, orderid) AS rownum
FROM Sales.Orders

)
SELECT * FROM OrdersRN WHERE rownum BETWEEN 11 AND 20;

Bawm, HaBepHOE, MHTEPECHO, /7S Yero 3/1eCh TIOHA00UIOCH TabIMYHOE BhIPasKeHHeE.
Oxonnble pyHkimn (HanpuMep, ROW_NUMBER) JIOIYCKAIOTCS TOJIBKO B UHCTPYKITUSAX
SELECT n ORDER BY — UX HeJb3sd IPUMEHSTh HETIOCPEACTBEHHO Ha dTare WHERE.
Ho ¢ momMotipio TabJIMIHOTO BBIPAKEHIS BaM He COCTaBUT TPYy/Ja BbI3BATh (DYHKIUIO
ROW_NUMBER B HHCTPYKIIHK SELECT U COCIAThCS Ha TIOJIyY€HHBIN CTOJIOEI] BO BHEITHEI
WHCTPYKIMKY WHERE, HCTIOJIb3YS TICEBAOHUM.
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3

Bo yoxe 3HaeTe, Kak 1MosIyyaTh 3aI1CH O COTPYIHUKE U eT0 TIOYMHEHHBIX Ha BCEX YPOB-
Hax. MoskeTe c4UTaTh, YTO B 3TOM YITPAKHEHUH BaM HY’KHO C/IeIaTh TO K€ CaMOe, TOTbKO
Hao6opoT. B KayecTBe 3aKPEIIEHHOTO 9JIEMEHTa 371€Ch BBICTYIIAET 3aIIPOC, KOTOPbIii BO3-
BpAIllaeT 3aIuch 0 COTPYAHUKE 1o/ HoMepoM 9. Pexypcushbiii aniement coenunsier OTB
(Ha3zoBeM ero C), MpeCTaBJIsIoNIee T0YepHIO0 CTPOKY (TIOMYMHEHHOTO) Ha TIPEebIYIIeM
ypoBHe, ¢ Tabsmiiieit Employees (HazoBeM ee P), KOTopasi IPEACTABISIET POAUTEIBCKYIO CTPOKY
(HauaIbHUKA) YPOBHEM Bbiiiie, TakiM 00pasoM, KasK/Iblil BBI30B PEKYPCUBHOTO 3JIeMEHTa
BO3BpaIllaeT 3aMvch O HaYaJIbHUKE, TIOKA ITUKJT He JIOWIET /10 CaMO BBICOKOW JIOJKHOCTH
(reHepasbHbIN AUPEKTOP).

Huke IIPUBO/IUTCS IMOJTHOIEHHOE PEIICHUE.

WITH EmpsCTE AS
(

SELECT empid, mgrid, firstname, lastname
FROM HR.Employees
WHERE empid = 9

UNION ALL

SELECT P.empid, P.mgrid, P.firstname, P.lastname
FROM EmpsCTE AS C
JOIN HR.Employees AS P
ON C.mgrid = P.empid
)
SELECT empid, mgrid, firstname, lastname
FROM EmpsCTE;

4-1

ITO TOATOTOBUTEJbHBIHN 9TAIl I/ BBIMOJIHEHUS CJEAYIONIETO YIIpaskHEeHNs. 3/1eCh
BaM HeOOXOINMO ONPEEIUTD IPEICTABIEHIE Ha OCHOBE 3aIIPOCa, KOTOPBIN COETMHSIET
tabsuibl Orders 1 OrderDetails, rpynmupyer cTpoOKH Mo UAEHTUDUKATOPY COTPYIHHUKA
U TOZY U BO3BpallaeT o01uii 00beM 3aKa3anHOI IPOAYKIMK A/ KasK oM rpymbL. O1pe-
JleJIEHUE TIPEJICTABIEHIS JI0JIKHO BBITJISIAETD CJAEAYIONIM 00pasoM.

USE TSQL2012;

IF OBJECT_ID('Sales.VEmpOrders') IS NOT NULL
DROP VIEW Sales.VEmpOrders;

GO

CREATE VIEW Sales.VEmpOrders

AS

SELECT
empid,
YEAR (orderdate) AS orderyear,
SUM (gty) AS gty
FROM Sales.Orders AS O
JOIN Sales.OrderDetails AS OD
ON O.orderid = OD.orderid
GROUP BY
empid,
YEAR (orderdate) ;
GO
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4-2

B jaHHOM yripaskHeHUH BaM HY3KHO MOJIYYHUTD 00ITee TEKYIIee KOJIMYECTBO 3aKa3aHHBIX
TOBAPOB JIJIsI KAJK/IOTO COTPY/HUKA, C pasbueHreM 110 TojaM. J1Jist 9Toro Bbl MOXKETE Bbi-
MOJIHUTD 3a1IPOC K IIpe/ICTaBIeHnIo VEmpOrders (Ha3oBeM ero V1), KoTopblii Bo3Bpalaer
JULS KQKIOW CTPOKY MIeHTU(PUKATOP COTPYAHUKA, TOJI 3aKa3a U KOJIMYECTBO 3aKa3aHHOTO
ToBapa. B crimcke SELECT MOKHO PasMECTHUTh BJIOXKEHHBIN 3a1poc, 06paleHHblii KO
BTOPOMY 9K3eMILISPY VEmpOrders (Ha30BeM ero V2); oH Oy/eT Bo3Bpaiarh obiiee Ko-
JINYECTBO 3aKa3aHHOTO TOBApa JIJI BCEX CTPOK, Y KOTOPBIX MAEHTU(PUKATOP COTPYAHUKA
COBIIQJIA€T CO 3HAYEHUEM, MTOJYYEHHBIM B V1, a T0J] 3aKa3a MeHblIle WM paBeH JaTe U3
1epBoro ak3eMIuispa VEmpOrders. Huske npencrapiieHo MoJHOLEHHOE PellieHHe.

SELECT empid, orderyear, qty,
(SELECT SUM (gty)
FROM Sales.VEmpOrders AS V2
WHERE V2.empid = Vl.empid
AND V2.orderyear <= Vl.orderyear) AS rungty
FROM Sales.VEmpOrders AS V1
ORDER BY empid, orderyear;

B rimaBe 7 BbI TO3HAKOMHUTECH C HOBBIMU METO/IMKaMH BbIYMCJICHU O6III6FO TEKYIIETO
KoJimdyecTBa C ITIOMOIIIbIO OKOHHBIX (pYHKHHﬁ.

5-1

B sToM ympakHeHMH HeOOXOAUMO ONpEeAeTUTh (DYHKIHWIO O] HaszBaHUEM
TopProducts, KOTOpas I0JKHa BO3BPAIlaTh @n caMbIX JOPOTUX TOBAPOB, MPEO-
CTaBJIEHHBIX MOCTABIIUKOM ¢ HAeHTHU(UKaTOpoM @supid (@n 1 @supid IBASOTCS
BXOJIIINMHE ITapaMeTpamu ). BoT kak MOKeT BBITJISIIETh 9TO OIpe/iesieHne.

USE TSQL2012;
IF OBJECT_ID('Production.TopProducts') IS NOT NULL
DROP FUNCTION Production.TopProducts;
GO
CREATE FUNCTION Production.TopProducts
(@supid AS INT, @n AS INT)
RETURNS TABLE
AS
RETURN
SELECT TOP (@n) productid, productname, unitprice
FROM Production.Products
WHERE supplierid = @supid
ORDER BY unitprice DESC;
GO

B SQL Server 2012 BmecTo TOP epaspellieHO UCIIOIb30BaTh apameTp OFFSET -
FETCH. Bpl MokeTe 3aMeHNUTb BHYTPEHHUH 3a11pOC B CBOCH (DYHKIINN CIIELYIONTIM KOJIOM.

SELECT productid, productname, unitprice
FROM Production.Products

WHERE supplierid = @supid

ORDER BY unitprice DESC

OFFSET 0 ROWS FETCH FIRST @n ROWS ONLY;
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5-2

B aToM ynpasxkHeHHH BaM Hy KHO HaliucaTh sanpoc K Tabmiie Production.Suppliers, a 3a-
TEeM C TOMOTITbIO oTTepaTopa CROSS APPLY MPUMEHNTH K KKIOI ee 3amuch (pyHKIINIO,
CO3/IaHHYIO Ha MpebIIyIeM aTare. B pe3ybTare Bbl IOJKHBI TIOJTYIUTH IO IBA CAMBIX
JIOPOTUX TIPOAYKTA Y KAXKAOTO TTOCTABIINKA. Pellierre IpUBOIUTCS HITKE.

SELECT S.supplierid, S.companyname, P.productid, P.productname,
P.unitprice
FROM Production.Suppliers AS S

CROSS APPLY Production.TopProducts(S.supplierid, 2) AS P;



MaBa 6
ONEPATOPbLI PABOTbl C HABOPAMU

JlaHHbBIi BUJT OTIEPaTOPOB MpeIHAZHAYEH U1t PAOOTHI C IBYMST BXOATMME HaGopaMu
(M1 MyJIBTUMHOKECTBAMU, €CITH UCTIOTH30BATh TEPMUHBI s13b1Ka SQL), MoTydeHHbIMI
B pe3yJIbTaTe BBIITOJHEHUS JIBYX 3a11pocoB. Kak Bbl MIOMHUTE, MyJIbTUMHOXKECTBO MOXKET
comepKaTh IyOIMKATHI, TIOITOMY €T0 Heb3sI CIUTATh HACTOSIIIM MHOKECTBOM. DTOT
TepMUH 51 Oy/ly UCTIONB30BATh JIJIs OTIMCAHUS TPOMEKYTOUHBIX PE3YJIbTaTOB PabOThI
BXOZISAMINX 3aTpocoB. OTepaTopbl paboThI ¢ HabopaMy MOTYT TeHEPUPOBATH KAk HACTOSI-
mye MuoskecTBa (6e3 I[y6JII/IKaTOB, KaK IIPU UCII0JIb30BaHUH ITapameTpa DISTINCT), Tak
U MYJIBTUMHOKeCTBa (¢ 1yOIMKaTaMu, Kak [IPU KCII0Ib30BaHiY TapameTpa ALL). B atoit
IJIaBe paccMaTpUBaIoTCst 06a cirydast, XOTsI IPUOPUTET OTAAaeTCs paboTe ¢ MHOKECTBAMU.

SIsbik T-SQL nojepskuBaet Tpu oriepatopa paboThl ¢ Habopamu: UNION, INTERSECT
U EXCEPT. CHavaa Mbl I0O3HaKOMUMCS ¢ o01eii popMoii 1 TpeboBaHUIMU, KOTOPBIM
OHU JIOJIKHBI COOTBETCTBOBATD, & 3aTEM PACCMOTPUM KaXKIbIil B OTEITbHOCTHL.

SaHpoc, B KOTOPOM HCIIOJIb3YETCA OIIepaTop pa60TbI C H.El6OpaMI/I7 B O6H.[€M cJy4dae
BBITVIAAUT TaK.

Bxomamuiz 3amnpoc 1
<orepaTop>
Bxomsammuit 3amnpoc 2
[ORDER BY ...]

Omneparop MOCTPOYHO CPABHUBAET PE3YJIbTUPYIOIINE HAGOPBI, KOTOPbIE OBLIH BO3-
BpallleHbl IByMs BXOANIMME 3arpocaMu. [lomaanme cTpoku B KOHEYHBIN pe3yabTaTt
3aBUCUT KaK OT CAMOTO CPAaBHEHUS, TaK U OT Pa3HOBUIHOCTHU omepartopa. [lockoybKy
MHO’KeCTBa (MM MYJIbTUMHOKECTBA) 110 OTIPE/IeJICHUIO HE YIIOPSZ0YEHbl, HU B OJTHOM
U3 JIBYX 3alIPOCOB He MOKeT ObITh MHCTPYKITKE ORDER BY (KOTOpast, Kak BbI IOMHUTE,
COPTHUPYET pe3yJibTaT, Bo3Bpaiias Kypcop). Tem He MeHee 3Ty MHCTPYKITHIO MOSKHO TIPH-
MEHUTH K PE3yJIbTaTy BBITIOJTHEHUS ONIepaTopa MOCTMaKTyM.

Kask1plit 0Te/IbHBII 3aIIPOC MOKET BKJIIOUATD JIF0ObIE JIOTHYECKIEe 3Talbl 00padoT-
KW, KpoMe WHCTPYKIUK ORDER BY (OHA UCTIOJB3YETCS TOJNBKO JIJIs1 BBIBOIA KOHEYHOTO
pesyJibrata). Ee MOJKHO 3a/1€1iCTBOBATH B CBSI3KE CO 3HAYEHUSIMU, KOTOPBIE MTOTYYaI0TCs
MyTeM IIPUMEHEHHUsI OIIePaTopa K IBYM BXOJSIIUM PE3YIbTHPYIONIM HabopaM.

KommuectBo CTOJI6I.IOB7 TEHEPUPYEMDBIX ABYMS BXOAANINMU 3aIIPpOCaMU, TOJKHO
COBIIaZAaThb. Wx tumst JTaHHbIX 00s13aHbl ObITDH COBMECTHMBIMH, TO €CTb 3HAYECHHMA aBTO-
MAaTUYECKU IIPUBOAATCA K O/THOMY THUITY (C yueTtoMm HpHOpI/ITeTa).

MmeHa cTo6110B B UTOTOBOM pe3yibTaTe HepyTesl U3 MEPBOTO 3a1poca, B KOTOPOM
U CJIelyeT TPUCBANBATH BCE MTCEBAOHUMBIL.
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OnepaTtopbl paboTsbl ¢ HABopamu

VY oneparopa paboTbl ¢ HaGoOpamMK eCcTh OJIHA MHTEPECHas 0COOEHHOCTD: PU CPaB-
HEHUU CTPOK OH UCXOJIUT U3 TOTO, YTO [BE OTMETKYM NULL ABISAIOTCS TOK/CCTBEHHBIMH.
[To3:xke BBI yBUANTE, TOYEMY ITO TaK BaKHO.

B cranpapTHoit Bepcun si3bika SQL y Kaxk 00 oreparopa paboThl ¢ HabopaMu MOKET
MIPUCYTCTBOBATH OJIMH M3 IBYX MapaMeTpoB — 60 DI STINCT (110 YMOTUYAHUIO), THOO
ALL. ITepBbiii ybrpaeT U3 UTOroBoro peayJbrara Bee aybsmkarsr. B Microsoft SQL Server
mapamerp DISTINCT MOIEPsKUBAETCST BO BCEX TPEX oTepaTtopax paboTsi ¢ Habopamu,
a ALL Tosibko B UNION. IIpu aTom mapameTp DISTINCT HeJb3sl yKa3aTb SBHO; OH IIPU-
MeHSeTCd B TOM cJIydae, Korjja OTCyTCTByeT napamerp ALL. Kaxmoil pa3HOBUHOCTH
orepatopoB UNION, INTERSECT 1 EXCEPT Oy/eT MOCBSIIEH OT/IeTbHBIN TTOIPA3Iet.

OO0beauHeHue

O0benuHeHneM JIByX MHOKeCTB (Ha3oBeM X A u B) siBJisieTcst MHOKECTBO, co/ep-
JKaree Bee aJieMeHThl 13 A 1 B. JIpyruMu cioBaMu, B pe3yJIbTUPYIONIAN Habop Tora-
JIAIOT HIEMEHTHI, TPUHAJIEKATIIE XOTsT OBl OTHOMY 13 MHOKECTB. T0, KaK TIPOMCXOIUT
obbeiutenre, MoKazaHo Ha pucyHke 6.1 (Takyio cxeMy elile Ha3bIBAIOT JUATPAMMOIL
Benna). 3akpaiiienHast 06J1aCTh IPEICTABIISIET PE3YJIHTAT, BO3BPAIIAEMBIN OIIEPATOPOM
paboThI ¢ Habopamu.

Puc. 6.1. O6beunenue 1ByX MHOKeCTB A U B

B aspike T-SQL onepatop UNION 00beAUHAET PE3yIbTAThI ABYX BXOAAIINX 3aIIPO-
coB. CTpoKa rmora/aer B pe3yIbTHPYOIINI HabOP Iaske B TOM CJIydae, ECIIU IPUCYTCTBYET
TOJIBKO € OZHOM cTOpoHBL. DToT onepaTop B T-SQL moanepskusaer 0b6a mapamerpa —
DISTINCT (10 yMOJYaHUIo) 1 ALL.

MynsTmHoxecTBa (onepaTtop UNION ALL)

Omeparop UNTON ALL BO3BpAIaeT BCE CTPOKHU, KOTOPBIE PUCYTCTBYIOT B 060UX
BXOJIAIINX MYJITUMHOKECTBAX, HE TPOBOJIS TIPK 3TOM CPaBHEHUS U He yAaIsst 1yOarKa-
Tbl. Jlommyctnm, 3arpocl BO3BpalllaeT m CTPOK, a 3arrpoc? — n cTpok. Torzaa pesynbrar
paboThI BhIpakeHus 3anpocl UNION ALL 3ampoc? GyeT CopepKaTh m+n CTPOK.

B ciaenyloueM Koze omnepatop UNION ALL HCHOJb3YeETCS A1 O6”beI[I/IHeHI/I9I nH-
(bopMauMM 0 MeCTaX IMPOXKNUBAHUSA COTPYAHUKOB U KJINEHTOB.

USE TSQL2012;
SELECT country, region, city FROM HR.Employees

UNION ALL
SELECT country, region, city FROM Sales.Customers;
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PesyabTar, npeAcTaBieHHbI HUKE B COKPALlEHHOM BUAE, OYIAET COpepkKaTh
100 crpok — 9 us tabGuib Employees u 91 us tabG b Customers.

country region city

CIIA WA CusTin
CIIA WA TakoMa
CIIA WA Kupkiauno
CIIA WA PenmMoHnI
Benukobpuranms NULL JloHmOoH
Benmkobpuranus NULL JIOHIIOH
Benukobpuranms NULL JIoHDOH
OUHIISTHOVIS NULL Oy iy
Bpaszunmusa SP Pezennu
CIIA WA CusTi
OUHIISTHOMUST NULL XenbCUHKM
ITonbua NULL Bapumasa

(cTpok obpaborano: 100)

ITockonpky orepaTop UNION ALL He yaassieT I[y6JII/IKaTbI, BO3BpaIlaeMblil UM pe-
3yJIbTAT SABJLETCS MYJbTUMHOKeCTBOM. O/IHA U Ta JK€ CTPOKA MOXKET ITPUCYTCTBOBATD
B PE3YIBTUPYIONIEM HAaOOPE B HECKOIBKIX HK3EMILISIPaX (B HAIIIEM CTyYae 9T0 Be KO-
6puranusi, NULL, JIOHIOH).

MHoxecTtBa (onepatop UNION)

Omneparop paboTei ¢ MHOKeCcTBaMU UNTON (¢ mapameTpoM DISTINCT 110 yMOJI4a-
HUI0) 0OBENHAET PE3YIbTATDI BHITTOTHEHNS IBYX 3aTIPOCOB, YAAISIS LyOauKaThl. Ecii
CTPOKA COAEPKUTCS B 060X HAOOPAX, B KOHEUHBII PE3yIbTAT OHA MOMAIET TOJIBKO OJIUH
pas; APYTUMH CJIOBAMHU, UTOTOBBIN HAGOP ABJISICTCS TIOMHOTIEHHBIM MHOKECTBOM.

K npumepy, ciezyronuii Koji BO3BpalllaeT yHUKaJIbHbIE MECTA ITPOKUBAHNS, KOTOPbIE
OTHOCATCST THGO K COTPYTHUKAM, JTHOO0 K KITMEHTaM.

SELECT country, region, city FROM HR.Employees
UNION
SELECT country, region, city FROM Sales.Customers;

B aToM nmpuMepe B OTJIMYKE OT IPEbIAYIIEro onepatop UNION yaanseT 1yOauKaThl.
CuiefioBaresibHO, pe3yabTaT Oy/et copepkarh 71 cTpoky (Kak MOKa3aHO HIUKE).

country region city
ABCTPUA NULL I'parg
ABCTpPUSA NULL B3aneubypr
ApTreHTrHa NULL By»HOC-AMpec
Benprus NULL Bpoccens
Benprus NULL llapnepya
dpaHII NULL Ctpacbypr
lIBenapmus NULL Bepu
lIBentIapms NULL Xenera
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lIBens NULL Bpauke
lIBenms NULL JIyieo

(cTpoxk obpaborano: 71)

B kakux cuTyanmsx gydiie BCero NCIoJb30BaTh KK/ bl U3 3TUX oriepaTtopoB? Ecimn
B pe3yJibTare 00beMHEHNS IBYX HAOOPOB MOTYT BO3HUKATD JyOJIMKATBI, KOTOPBIE BB
JIOJKHBI COXPAHUTD, UCITOJIBb3YHiTe UNION ALL. Eci Hy»KHBI TOIBKO YHUKATBHbIE CTPO-
KM, CJIEAYET BEIOpATh omepaTop UNION. Ecim 1y6anKkaToB He MOKeT ObITh B IPUHIINIIE,
BaM MOJIONIET I0O0# BAPUAHT, XOTS B 9TOM CJIydae st Obl PEKOMEH/I0BAJ UCTIOJIh30BATH
orepaTop UNTON ALL, TaK KaK OH TIO3BOJISIET M30EKATh HAKJIAJHBIX PACXO/IOB, CBSI3aH-
HBIX C TIOUCKOM OJIMHAKOBBIX CTPOK.

NepeceuyeHue

Ilepeceuenuem aBYX MHOXecTB (HazoBeM nX A u B) siBisseTcst MHOKECTBO BCex
HJIEMEHTOB, KOTOPbIE TIPUHA/JIEKAT Kak A, Tak U B. Jrta onepanus cxeMaTuyeckn 1306~
pakeHa Ha pucynke 6.2.

Puc. 6.2. [lepeceuenne nByx muoxects A N B

B sasbike T-SQL oneparop INTERSECT Bo3BpalaeT repecedeHue pe3yIbTHPYIOTIX
HA0OPOB, TTOJIYYEHHBIX TPH BBITTOJHEHHUH JBYX 3aIIPOCOB; B PE3YJIbTAT MOMA/IAI0T TOJIHKO
T€ CTPOKHU, KOTOPBIE COIEPIKATCS B 000MX BXOASIIMX Habopax. CHavaIa Mbl pACCMOTPUM
oneparop INTERSECT (c nmapameTpoM DISTINCT 10 yMOJUYAHUIO), 3aTeM TepeiieM
K ero aHasiory, INTERSECT ALL, KOTOPbIH BO3BpalaeT MyJbTUMHOKECTBO (3Ta Pa3HO-
BUTHOCTD elrfe He peasim3oBana B SQL Server 2012).

MuoxecTtBa (onepaTtop INTERSECT)

[TepBbIM femoM omepatop INTERSECT y6upaet Ay6IuKaThl U3 IBYX BXOJSATINX
MYJIBTUMHOKECTB (IIpeBpalias uX B HACTOsIIME MHOKECTBA) U 3aTeM BO3BPallaeT CTPO-
KU, KOTOpbIe cofiepkatcst B o6oux Habopax. TakuMm o6pa3oMm, e CTpoKa MomaaaeT
B pe3yJIbTaT, 9TO 0O3HAYaeT, YTO OHA KaK MUHHUMYM 110 OZIHOMY pa3y BXOJHT B KaxkK/0€
MYJIBTUMHOKECTBO.

Hampuwmep, ciiegytoniiii Ko/l BO3BpaIiaeT YHIKAIbHBIE MeCTa TPOKUBAHMIS, KOTOPBIE
SIBIISTIOTCST OOTIUM [7TsT COTPYIHUKOB U KITHEHTOB.

SELECT country, region, city FROM HR.Employees
INTERSECT
SELECT country, region, city FROM Sales.Customers;
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Pesysbrat npesicTaBiieH HIDKe.

country region city
Benukobpuranus NULL JloHmoH
CIIA WA Kupxkinasn
CIIA WA CusTi

He Ba)kHO, CKOJIBKO Pa3 YIIOMHHAETCSI KOHKPETHOE MECTO TIPOKMBAHUS COTPYIHUKA
i KiaveHTa, ITo6bl MOMacTh B Pe3yIbTUPYIOIIUI HAaO0OP, OHO JOJIKHO MTPUCYTCTBO-
Barb B Tabsmiax Employees u Customers xorst 661 B oxHOM 9K3eMILIsape. Kak BUIHO 110
pe3yJIbTaTy 9TOTO 3aIIPOCA, BCETO TPU MECTA MPOKUBAHUS OTHOCSITCSI OJHOBPEMEHHO
U K COTPYAHUKY, U K KJIMEHTY.

Patee g1 yoke YIOMUHAL, YTO [TPH CPABHEHUH CTPOK OIIEpaTopbl paboThI ¢ HAbOPaMH CUi-
TArOT JTF00BIE JIBE OTMETKY NULL, paBHBIMIL. ECTh COTPYHUKY U KJIMEHTBI C MECTOTIOJIOKEHIEM
Benukobpuranusi, NULL, JIOHIOH,HO IIPUYNHA, I10 KOTOpOfI OHM IOABJIAIOTCSA B PE3YJIb-
THPYIOIIEM HaOOPe, MOKET TIOKA3aThCsT HE COBCEM OUEBUIHON. ATPUOYTBI country u city
He JIOITyCKaIOT Heolpe/ie/leHHbIX 3HAYEeHUH, T09TOMY MX CPaBHEHNe IIPOMCXOUT J0BOJIBHO
MPO3PAYHO. A BOT € aTPHOYTOM reg i on Bce HEMHOTO CJIOJKHEE; KOT/IA OTIepaTop PabOThI ¢ Ha-
6OpaMu CPaBHUBAET JIBE OTMETKU NULL, OTHOCSIIIMECS K COTPY/IHUKY 1 KJIUEHTY, OH CUUTAET
1X paBHBIMH, TI03TOMY CTPOKA, KOTOPas X COAEPKUT, TIOMJIaeT B KOHEUHBIN Pe3yJIbTar.

B coryuadx, Korza Takoi moixo1 K cpaBHEHNIo 3HaueHnH NULL Bac ycTpanBaeT (Kak
B IIPEABILYIIEM IIPUMEPE ), OTIepaToOPbl pabOThI ¢ HAGOPAMK He IMEIOT IOCTOWHBIX aJlbTep-
HatuB. K mpumepy, BMecTo onepatopa INTERSECT MOXKHO MCIIOJTb30BaTh BHyTPEHHEE
COeJIMHEHIEe W peuKaT EXTSTS. B 060uX cirydasix mpu cpaBHEHUN OTMETOK NUL L,
B aTpubyTe region Bl ObI OIyYaau 3HadeHne UNKNOWN, 4TO IIPUBEAET K 0TOpachiBa-
HUIO CTPOK C TAKUMU 3HAYEHUSIMI. be3 oo THUTeTbHBIX MAHUTTYJISIIIUI HY BHYTPEHHEE
coe[IMHeHne, HU IpeinKkaT EXTSTS He BepHYJIH Obl CTPOKY BenmkobpuTanus, NULL,
JIOHIIOH, HECMOTPSI Ha TO YTO OHA COAEP/KUTCS ¢ 0GEMX CTOPOH.

MynbTumHoOXecTBa (onepatop INTERSECT ALL)

ITOT JOTIOJHUTEbHBIN Pa3jiesl OPUEHTUPOBAH HA YNUTATENEH, Y KOTOPBIX HE BO3-
HUKJIO TTPOGJIEM C TIPE/BILY MU TEMaMHU, TIPEICTaBIeHHBIMY B TyiaBe. COriacHo creru-
(pukarunm g3pika SQL oneparop INTERSECT /10JIKEH MTO/IEPKUBATD TapaMmeTp ALL, HO
Takast BO3MOKHOCTD 1Toka He peannzoBana B SQL Server 2012. TTosske Mbr paccMoTpum
AHAJIOTH 9TOU CBA3KH, OCTyNHBIE B si3bike T-SQL.

Kak BbI TOMHUTE, CBsI3KA ¢ oriepaTopoM UNION U mapaMeTpoM ALL BO3Bpallaja Bce
OIMHAKOBBIE CTPOKU. [1oUTH TO Ke caMoe TIPOUCXOIUT B cirydae ¢ iepecedenneM. OTimyane
JIMIIIb B TOM, YTO BbIpaskeHre INTERSECT ALL COKPAIIAeT KOJMIECTBO yOJIMKATOB B CO-
OTBETCTBUHU C TEM MYJIbTUMHOKECTBOM, B KOTOPOM MX MeHblIIIe Bcero. /[pyrumu cioBamu,
oreparop INTERSECT ALL He TOJbKO YUMThIBAET (DaKT CYIIECTBOBAHUSA CTPOKHU € 06enX
CTOPOH, HO U CJIEIUT 32 KOJTMYECTBOM K3EMIIISIPOB 9TON CTPOKU B KAKJOM BXOJISIIEM
HaGope. Bee BBIMIAAUT Tak, OYATO MOMCK COOTBETCTBHUST BBITIOIHSIETCS TI0 KAXKIOMY 9K3eM-
TISIpY cTpoKu. Ecy B mepBOM MyJTBTUMHOKECTBE COAEPKNUTCST X 9K3EMIISIPOB CTPOKH R,
a BO BTOPOM — Y, TOTJIa B PE3YJIbTUPYIOMINT Habop cTpoka R momager minimum (x, v)
pa3. Hammpumep, ctpoka Benmkobpuranusi, NULL, JIOHIOH YIIOMUHAETCS B TabJmiax
Employees u Customers yeTbipe u 111eCTh pa3 COOTBETCTBEHHO; YYUTHIBASI MECTA [TPOKUBAHM
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COTPYAHUKOB U KJIUEHTOB, orilepaTop INTERSECT ALL JO/LKEH BEPHYTb YETbIPE OK3eMILIPA
9TOH CTPOKY, IIOCKOJILKY C TOUKY 3PEHUS JIOTUKU MbI MIMeeM YeTbIpe liepeceyetusl.

Hecmorpst Ha To uTo B SQL Server HeT BCTPOEHHO MOZIEPKKY oriepaTtopa INTERSECT
ALL, BBl MOJKETE BOCTIOJIb30BATHCS ATbTEPHATHBHBIM PEIeHeM, 6Iarofapss KOTopoMmy
nobbeTech TOro ke pedysibrara. Peub uer o GpyHkimy ROW_NUMBER, KOTOPast TIO3BOJISIET
HYMEPOBATh 9K3eMILISIPBI KKIOU CTPOKH BO BCEX BXOJISIINX 3arpocax. UToObl iepeaath eit
CITHCOK aTpUOYTOB, HEOOXOIMMO HCIIOTB30BATh HHCTPYKINIO PARTITION BY, a TIoCpes-
CTBOM BbIpakeHUs (SELECT <KOHCTaHTa>) BHYTPU MHCTPYKIUU ORDER BY MOKHO
CUTHAIN3NPOBATH O TOM, UTO HOPSIIOK CJICJIOBAHMUS CTPOK HE NMeeT 3HAUCHUS.

- MPUMEYAHUE

l l BbipaxeHne ORDER BY (SELECT <KOHCTaHTa>) BHYTPU OKOHHOMN QYHKUUN —
3T0 0AMH 13 cnoco6oB coobLmTe SQL Server 0 TOM, 4TO pe3ybTaT HE AOKEH ObITb
ynopsigoyeH. Aopo B, noHMMaeT, 4To BOBCe He 065a3aTesibHO TPaTUTb AULLHME
pecypcbl Ha COPTUPOBKY, MOCKOSbKY BCEM CTpokam OyaeT Ha3HayeHa ogHa 1 1a
€ KOHCTaHTa.

[Tocaie aToro onepatop INTERSECT HY:KHO IIPUMEHUTD K IBYM 3a11pocaM ¢ (QyHKIHU-
et ROW_NUMBER. Tak Kak 9K3eMILISIPbl BCeX CTPOK IIPOHYMEPOBAHBI, llepecedeHne 6y]1€T
OCHOBBIBAThCST HE TOJIPKO HA MCXOHBIX aTPUOYTAX, HO U HA MOPSIIKOBBIX HOMepax. Ha-
MPUMED, KaKIBIH 9K3eMILISIP CTPOKN Benukobpuranus, NULL, JIOHZOH B TabJIHIE
Employees Gy et umets Homep ot 1 110 4. B TaGsmite Customers Ta e cTpoka BCTpeyaeTcst
IIECTh Pa3, MOATOMY JIJIST BCEX €€ BXOKIEHUH OYIyT NCTIOab30BaThest HoMepa oT 1 1o 6.
B utore nepecekyrcs yeTbIpe MepBbIX 9K3EMILIAPA.

Huke IpeACTaBJICHO ITOJIHOIIEHHOE pelieHune.

SELECT
ROW_NUMBER ()
OVER (PARTITION BY country, region, city
ORDER BY (SELECT 0)) AS rownum,
country, region, city
FROM HR.Employees

INTERSECT

SELECT
ROW_NUMBER ()
OVER (PARTITION BY country, region, city
ORDER BY (SELECT 0)),
country, region, city
FROM Sales.Customers;

ITOT KOJI TEHEPUPYET CJIeYIONINI Pe3yJIbTar.

rownum country region city

1 Benukobpuranms NULL JIOHOOH

1 CIIA WA KUpKJIaHm
1 CIIA WA CuaTn

2 Benukobpurauus NULL JIOHIOH

3 Benukobpuraums NULL JIOHIOOH

4 Benukobpuraums NULL JIOHIOH
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Howmepa 3/1ech SIBISIOTCS BCIIOMOTraTeIbHbIM HHCTPYMEHTOM, 1 oniepaTop INTERSECT
ALL He JI0JUKEH UX BO3Bpaiiath. YToObI OCTaBUTD B PE3YJIbTUPYIONIEM HAG0PE TOJIBKO UC-
XOJIHbIe aTpUOYThI, MOKHO onpenents OTB, B3sB 3a ocHOBY nMeronuiics sampoc. Hike
II0Ka3aH IIpuMep, Kak I10CpeICTBOM oriepatopa INTERSECT ALL MOKHO I10JIy4YUTD BCE Me-
CTa TIPOKUBAHYIST, KOTOPBIE SIBISTIOTCST OOTIMMHU KaK [T COTPYAHUKOB, TAK U /IS KITHEHTOB.

WITH INTERSECT_ALL
AS
(
SELECT
ROW_NUMBER ()
OVER (PARTITION BY country, region, city
ORDER BY (SELECT 0)) AS rownum,
country, region, city
FROM HR.Employees

INTERSECT

SELECT
ROW_NUMBER ()
OVER (PARTITION BY country, region, city
ORDER BY (SELECT 0)),
country, region, city
FROM Sales.Customers
)
SELECT country, region, city
FROM INTERSECT_ALL;

Pesybrar BBITIOJHEHMSE 9TOTO 3aIIPOCA UAEHTHYEH TOMY, KOTOPBIH MOKHO GBLITO Obl
MOJTYYUTh, IPUOETHYB CTAHAAPTHOMY OIlepaTopy INTERSECT ALL.

country region city
Benukobpuranms NULL JloHmOH
CIIA WA Kupxnaun
CIIA WA CusTi
Benukobpuranms NULL JIoHmOH
Benukobpuranms NULL JIoHDOH
Benukobpuranms NULL JIoHmOH
Pa3HoCTb

Pasnoctbio MuokectB A u B (A — B) siByisieTcst MHOJKECTBO 3JIEMEHTOB, TIPUHA/ITEKA-
mMx A, HO He IpuHaIeRanmx B. MosxeTe cunuTaTh, 4TO 3TO BCE AJIEMEHTBI A, KDOME TeX,
KoTopble Takske BxoadaT B B. Ha pucyske 6.3 cxemaTnyecku nsobpaskeHa pasHoctsb A — B.

Puc. 6.3. Pasnocts maoxects A — B
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B si3bike T-SQL pasHOCTh MHOKECTB peaiM30BaHa B BUJE Oriepatopa paboThl ¢ Ha-
Gopamu 11o/1 HaszBaHHeM EXCEPT; OH IIPUHUMAET JIBa BXOJAIINX 3a1IPOCa U BO3BPAIaeT
CTPOKH, KOTOPBIE TPUCYTCTBYIOT B IEPBOM M3 HUX, HO OTCYTCTBYIOT BO BTOpoM. CHavasa
MBI PacCMOTpUM oriepaTop EXCEPT (¢ napameTpoM DISTINCT 110 yMOJIYAHUIO), 3aTEM
repeiizieM K ero aHasory — INTERSECT ALL, HOJ/iepskKa KOTOPOTO ellie He Peajn30BaHa
B SQL Server 2012.

MHuoxecTtBa (onepaTtop EXCEPT)

[TepBoiM eoM omtepatop EXCEPT youpaeT ayOJuKaThl 13 ABYX BXOSIINX MYTbTH-
MHOKeCTB (IIpeBpaliasi uX TeM CaMbIM B HACTOAII[e MHOKECTBA), [10CJIe Yero Bo3Bpallaer
CTPOKHU, KOTOPbIE COJIEPIKATCST B [IEPBOM HAOOPE, HO KOTOPBIX HET BO BTOPOM. [Ipyrumu
CJIOBaMU, CTPOKA, MTOTIABINAA B KOHEUHBIH Pe3yJIbTaT, BCTPEYAETCS B TIEPBOM MYJIbTUM-
HO’KeCTBe Kak MUHIMYM B OJTHOM 3K3eMILTIIPE, & BO BTOPOM ee TouHO HeT. Omeparop
EXCEPT, B OTJIN4KeE OT IIPEJbIYIINX ABYX, ABJISAETCS ACCUMETPUYHBIM, TO €CTh YYUTLIBAET
MIOPA/IOK CJIeZIOBAHNS BXOSAIINX MHOXKECTB.

OuepemHOIT KO/ BO3BPAIIAET OT/IEIbHBIE MECTA MTPOKIBAHUS, KOTOPbIE OTHOCSTCS
HCKJIIOYUTENBHO K COTPYAHUKAM (HO He K KJIMEeHTaM ).

SELECT country, region, city FROM HR.Employees
EXCEPT
SELECT country, region, city FROM Sales.Customers;

Pe3yibTaToM BBIMOJHEHUS 3TOTO 3a1poca Oy T JBE 3aIHCH.

country region city
CIIA WA PenMoH
CIIA WA Tarkoma

KOZ[, HpeI[CTaB]IeHHbIﬁ HUWIKE, HAIIPpOTUB, 0T61/1paeT MeCTa TMPOKNBaHWA KJINEHTOB,
KOTOpbIE€ HE NMEIOT OTHOIIIEHUA K COTPYAHUKaM.

SELECT country, region, city FROM Sales.Customers
EXCEPT
SELECT country, region, city FROM HR.Employees;

B pesysprare Mb1 mosryunm 66 3anuceii.

country region city
ABCTPUA NULL I'pang
ABCTPUA NULL Banpubypr
ApTeHTHUHa NULL By»HOC-AlUpec
Benerus NULL Bpoccens
Bensrusa NULL lTapnepya
dpaHIUSA NULL CTpacbypr
lIBentiapms NULL BepHu
lIBelLapnsa NULL KeneBa
lIBeLmst NULL Bpauke
lIBenms NULL JIyneo

(cTpok obpaboTaHo: 66)
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Y oneparopa EXCEPT ecTb HECKOJIBKO aJibTepHaThB. BMecTo Hero MoskHO MpUMEeHUTh
BHeIITHee CoeJIMHeHNe, KOTOPOe OCTaBJIsIET TOJIbKO BHEIIIHNE CTPOKHU (Te, YTO MOSIBJISIOTCS
JIAUID ¢ OIIpe/ieIeHHON cTopoubl). Ellle o1 BapuanT — UCII0JIb30BaHue pejuKaTa NOT
EXTISTS, HO €CJIM BaM HY3KHO, 4TOOBI JTI00BIE [IBe OTMETKM NULL CUMTAIUCh TOKIECTBEH-
HBIMU 10 YMOJTYaHUIO, oriepatop EXCEPT Gy/eT ONTHMATbHBIM BHIOOPOM.

MynsTmHoXxecTtBa (onepatop EXCEPT ALL)

ITOT JIONIOJIHUTENIbHBIH pas/ies OpUEHTUPOBAH HA YUTATEJIEH, Y KOTOPBIX HE BO3HUKJIO
HpO6JI€M C MpebIIY UMY TEMaMU, TIPeJICTaBJIeHHbIMU B 3TOM TJiaBe. Onepatop EXCEPT
ALL feJiaeT MOYTHU TO JKe camoe, YTO U EXCEPT, HO IIPU 9TOM YUUTHIBAET KOJIMYECTBO IK3EM-
TJISIPOB KKAON CTPOKK. ECIH B TepBOM MYJIBTUMHOKECTBE COJIEPKUTCS X 9K3EMILISIPOB
CTPOKH R, a BO BTOPOM v, U X > Y, TOTJA BbIpakeHne Queryl EXCEPT ALL Query?2
BepHeT x — v cTpok R. [Ipotie roBops, oneparop EXCEPT ALL Bo3BpallaeT Bce KOTUN
OJIHOI M TOI JKe CTPOKH M3 TIEPBOTO Ha60pa, Y KOTOPBIX HET COOTBETCTBUI BO BTOPOM.

SQL Server He npefocTaBisieT BCTPOEHHYIO MOAEPKKY oriepaTopa EXCEPT ALL,
HO, KaK U B cJiydae ¢ INTERSECT ALL, y BaC €CTh BO3MOKHOCTD BOCIIOJIb30BATHCS AJlb-
TePHATUBHBIM BapnaHToM. [IpoHyMepyiiTe 9K3eMIIISIPBl KasK/[0H CTPOKU C TTOMOTIHIO
ynKIIIM ROW_NUMBER U 3aT€M NPIMEHUTe onepaTop EXCEPT K IBYM BXO/SIINM 3a-
npocam. B pesybTupyomuit Habop MomagyT TOILKO T€ SK3EMILISIPHI, [T KOTOPBIX He
Oyzer HaliIeHO COOTBETCTBUIA.

B cJeayIouieM IIpuMepe oKa3aHo, KaK ¢ IIOMOIIbIo ontepaTopa EXCEPT ALL IIOJIy-
YUTDH BCE MeCTa TPOKUBAHN, KOTOPbHIE KACAIOTCA COTPYAHUKOB, HO HE UMEIOT OTHOIIIEHU S
K KJIMEHTaM.

WITH EXCEPT_ALL

AS
(
SELECT
ROW_NUMBER ()
OVER (PARTITION BY country, region, city
ORDER BY (SELECT 0)) AS rownum,
country, region, city
FROM HR.Employees
EXCEPT
SELECT

ROW_NUMBER ()
OVER (PARTITION BY country, region, city
ORDER BY (SELECT 0)),

country, region, city

FROM Sales.Customers
)
SELECT country, region, city
FROM EXCEPT_ALL;

PesysbraT BBIIIOJHEHNS 3TOTO 3a1Ipoca IIpe/iCTaBlIeH HIDKe.

country region city
CIIA WA PenmMoHIO
CIIA WA Taroma
CIIA WA CusTi
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Mpuoputer

B asbike SQL omepaTopsl paboThl ¢ HAGOPaMU UMEIOT OIPE/eJeHHBIN TIPHOPUTET.
Hampumep, oneparop INTERSECT Bcer/a BBITIOTHIETCS MePBbIM, @ UNION u EXCEPT
CUMTAIOTCST PABHBIMU U 3aIIyCKAIOTCS B TIOPSIIKE CBOETO Pa3MeleHrs BHYTPH 3aIpoca.

[TepBoouepentocTh orieparopa INTERSECT MPONJLIIOCTPUPOBAHA HA IPUMEPE CJie-
NIYIOIIETO KOJA.

SELECT country,

EXCEPT

SELECT country,

INTERSECT

SELECT country,

region,
region,

region,

city FROM HR.Employees

city FROM Production.Suppliers

city FROM Sales.Customers;

[To mpuymHaM, U3J105KeHHBIM BbIIlIe, orepaTtop INTERSECT BbI3bIBAaeTCs Iiepejl
EXCEPT, XOTs B KOJIE 3aITPOCA OH yKa3aH BTOPbIM. TakuM 06pasoM, aTOT 3alPOC MOKHO
nepedpa3npoBaTh TAK: «<MeCTa IIPOKUBAHIS, KOTOPBIE OTHOCSITCS K TOCTABIINKAM, KpOMe
TeX, YTO UMEIOT OTHOIIeHre (M K COTPYAHUKAM, 1 K KJITUEHTaM )».

PesysnbraT nipejictaBieH HUKe.

country

ABCTpanmnd
ABCTpanmud
Bpazunmus
BenukobpuTaHms
l'epmaHMA
l'epmaHMA
l'epmaHMA
HaHud
VicriaHus
NTannus
UNTannus
Kanana
Kaunana
Hupepnauoe
Hopserus
CuHTanyp
CIIA

CIIA

CIIA

CIIA
OUHIIAHONSA
dpaHIMSA
dpaHIMSA
dpaHIMSA
IBenyns
IBenus
Aronnst
Aronnst

region
NSW
BurTopus
NULL
NULL
NULL
NULL
NULL
NULL
AcTypusd
NULL
NULL
KBebek
KBebek
NULL
NULL
NULL
LA

MA

MI

OR
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL

(cTpok obpaborTaHo: 28)

Cunuen
MensbypH
Cau-llayny
MaHuecTep
Bepnuu
Kyrcxaden
dpaHKOYPT
JINHTOU
OBBEO
PaBeHHa
CanepHo
MoHpeanb
CeHnT-llaceHT
3aHgaMm
CaHOBUKA
CuHTranyp
HoBez OprieaH
BocToH
DHH-APOOD
Benn
JlarnesHpaHTa
AHcCu

MoHco

ITapmx
T'eTebopr
CTOKT'OJIEM
Ocaka

Toxkmno
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Jluist yripaBJieHus HOPSIIKOM BBI30BA OIIEPaTopoB paboTh ¢ HAGOpaMu MOKHO HCIIOJIb-
30BaTh KPyIJjible CKOOKH, TaK KaK OHU UMEIOT CaMblil BBICOKUI mpuropuTer. K Tomy ke
CKOOKH JIe1afoT Ko 60Jiee IOHSITHBIM 1 CHUZKAIOT BEPOSTHOCTh BO3HUKHOBEHUS OIUOOK.
HaHpI/IMep, €CJIX BbI XOTUTE IMOJIYIYUTDH «MECTa IMPOKNUBAHNA, KOTOPbIEC OTHOCATCS K 110~
CTaBIUKAM, HO He K COTPYAHUKAM 1 KOTOPBIE TaKKe SABJISIOTCS MECTaMU IPOKUBAHMS
KJIUEHTOBY, UCTIOTb3YUTE CACAYIONINI KO/,

(SELECT country, region, city FROM Production.Suppliers
EXCEPT

SELECT country, region, city FROM HR.Employees)
INTERSECT

SELECT country, region, city FROM Sales.Customers;

PeSy.JIbTaT BBIITOJIHEHUA 3TOTO 3aIIpocCa IMOKa3aH HMKeE.

country region city
I'epMaHUSA NULL Bepnuna
Kanana KBebek MoHpealb
dpaHLUAg NULL Tlapux

Amynauua HenopaepXuBaemMbix
JIOTM4YECKUX 3Tanos

VuurhiBast 1eJIE€BYI0 ayIUTOPUI0 KHUTH, TAHHBIH MaTepral MOKHO CUUTaTh YTJIy-
GJICHHBIM U HeoOsI3aTe/IbHBIM K TpouTeHn 0. OT/IebHBIE 3aITPOCHI, KOTOPbIE TIEPEAAOTCS
orieparopaM paboThl ¢ HAOOPaMI, MOT'YT COJEPKATh JIOObIE JTOrMYecKUe 9Taribl 00paboTKU
(Hampumep, TabJITIHbIE OTIEPATOPDI, UHCTPYKIMYU WHERE, GROUP BY n HAVING), KpoMe
ORDER BY. Ho ORDER BY TakiKe SIBJSIETCS] €/IMHCTBEHHBIM 3TATIOM, KOTOPBIH MOXKHO
HNPUMEHSITh K Pe3YJIbTATaM BBITIOJHEHMSI 9TUX OTEePAaTOPOB. UTO JKe [1eJ1aTh, eciii BaM
HEOOXOIMMO BBITIOTHUTH KaKOU-TO APYTOM aTar? ITOTO HeMb3sl C/Ie/IaTh HAIPSAMYIO BO
BHEIIHEM 3aIIPOCE, KOTOPBIH 3aITyCKaeT OMepaTop, OAHAKO MTOJOOHOE OTPAaHUIECHIE MOJK-
HO oboiiT. BrenmHmil 3aripoc Heo6X0 MO 0(DOPMUTD B BUjie TaOJIMUHOTO BHIPAKEHIIST
U TIOTOM y3Ke TIPUMEHATh K HeMy JIIo0ble Jlorndeckue atamnbl o6paborku. Hamnpumep,
CJIELY IO KOJI BO3BPAIIAET KOJMYECTBO OT/AEIbHBIX MECT TIPOKUBAHUS COTPYHUKOB
WJIA KJIMEHTOB B KAXK/IOU CTpAHe.

SELECT country, COUNT (*) AS numlocations
FROM (SELECT country, region, city FROM HR.Employees

UNION

SELECT country, region, city FROM Sales.Customers) AS U
GROUP BY country;

PESyJIbTaT BBIITIOJIHEHUA 3TOT'O 3allpocCa IMPEACTaBJIEH HUKE.

country numlocations
ABCTpUSA 2
ApreHTUHA 1
Benbrus 2
Bpazunus 4
Benukobpuranms 2
Benecynsina 4
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[y

I'epMaHUs
Hanuns
Vprnaunoust
VcniaHus
UTanusa
Kanana
Mercuka
Hopserwus
TlNonsma
TlopTyranus
CIIA
OUHIISAHONSA
dpaHUMSA
lIBenIapus
lIBens

NN ONRERPRERRERRFRWWWEREDNDRE
'y

(cTpok obpaborano: 21)

Ha npumepe aToro 3anpoca MpoHJLTIOCTPUPOBAHO IIPUMEHEHHUE JTOTHYECKOTO dTala
0bpaboTki GROUP BY K pe3yJbTaTy BBIIOJHEHUs onepaTopa UNION; aHaJIOTUIHBIM
006paszoM MOKHO GbIJIO OBl IPUMEHUTD JTI0O0H APYTOii aTall.

Tot dakT, yTo HHCTPYKIMIO ORDER BY HeJIb3s1 UCIIOJIb30BATH B OT/EJbHBIX 3aITPO-
cax, K KOTOPbIM PUMEHSIETCS oTiepaTtop paboThl ¢ HAGOpaMu, TaKKe HEPEIKO ABJISETCSE
MPUYUHON ONPEIe/IEHHBIX JIOTHYecKUX 1pobsieM. [IpeacTaBbTe, 4To BaM HEOOXOAUMO
OTPAaHUYMTH KOJUYECTBO CTPOK B JJaHHBIX 3allpOocax C MOMOIIbIO ITapaMeTpoB TOP nian
OFFSET-FETCH. BesycioBHO, 3T0 PeaibHO C/IesIaTh MOCPEACTBOM TabINYHOTO BhIPaKe-
HUSI, KOTOPOE COJAEPKUT MapamMeTpbl TOP nin OFFSET-FETCH B CBOEM OIIpe/Ie/IEHNH.
B rakom ciryuyae nHCTpyKIMs ORDER BY Gy/IeT BCEro JIUIIb 4acThio (pUIbTpa U He To-
BJIMSIET HA BBIBOJL KOHEYHOI'O pe3yJibTaTa.

Mrak, 4ro0bl mepeiaTh ornepatopy paboThl ¢ HAOOPAMU 3aIpoc, B KOTOPOM HUCTIOJb-
3yI0TCST TTapamMeTpsl TOP i OFFSET-FETCH, HYXKHO TIPOCTO OTIPEIETUTh TAOIITIHOE
BBIPAKEHIE, UTO HAPSIALY C BHELITHUM 3aIIPOCOM OYJIET UTPATh POJIb BXOISIIErO apaMeTpa
IJIsE 3TOTO omepatopa. Hampumep, CIeAyoInil Koi HCIOAb3YeT mapaMerp TOP, 4TOObI
MOJTYYUTh JIBA [IOCJIEHIX 3aKa3a JIJIsT KAKJIOTO COTPYIHUKA ¢ MIEHTU(UKATOPOM OT 3 710 5.

SELECT empid, orderid, orderdate

FROM (SELECT TOP (2) empid, orderid, orderdate
FROM Sales.Orders
WHERE empid = 3
ORDER BY orderdate DESC, orderid DESC) AS D1

UNION ALL

SELECT empid, orderid, orderdate

FROM (SELECT TOP (2) empid, orderid, orderdate
FROM Sales.Orders
WHERE empid = 5
ORDER BY orderdate DESC, orderid DESC) AS D2;

Hwmke mokazan pe3yabTart.

empid orderid orderdate
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3 11057 2008-04-29 00:00:00.000
5 11043 2008-04-22 00:00:00.000
5 10954 2008-03-17 00:00:00.000

ITOT 3aIPOC MOXKHO IIeperucarTh ¢ UCI0Ab30BaHueM rapaMerpa OFFSET-FETCH.

SELECT empid, orderid, orderdate
FROM (SELECT empid, orderid, orderdate
FROM Sales.Orders
WHERE empid = 3
ORDER BY orderdate DESC, orderid DESC
OFFSET 0 ROWS FETCH FIRST 2 ROWS ONLY) AS D1

UNION ALL

SELECT empid, orderid, orderdate
FROM (SELECT empid, orderid, orderdate
FROM Sales.Orders
WHERE empid = 5
ORDER BY orderdate DESC, orderid DESC
OFFSET 0 ROWS FETCH FIRST 2 ROWS ONLY) AS D2;

B 3aknouyeHue

Ira ryiaBa MocBsIIeHa omepaTopaM paboTsl ¢ Habopamu. Mbl 00Cy TUIH X Ha30-
BbIil CHHTAKCHC ¥ TIPeIbsABIsieMble TPeOOBaHNs, a TAaKKe PACCMOTPENN KasKIbIi 13
HUX B OTJEJABHOCTH — UNION, INTERSECT u EXCEPT. Bl y3Hasu, 4TO cTaH apTHAS
Bepcust SQL moiep:kuBaeT ABe Pa3HOBUAHOCTH KaXKJOTO oniepaTopa — DISTINCT
(MHOXKECTBO) 1 ALL (MyJIbTUMHOKECTBO), HO TIpu 3ToM B SQL Server 2012 mapameTp
ALL peaJm30BaH TOJbKO JJs oriepaTopa UNION. J Takike mokasas, Kak, UCIOJIb-
3yst hyHKIMIO ROW_NUMBER ¥ TabJIMUYHBIE BHIPAKEHUS MOKHO KOMIIEHCUPOBAThH
OTCYTCTBHE MOJJIEPKKH onepaTopoB INTERSECT ALL u EXCEPT ALL. B konie
MBI OOCYAMIM TEMY TIPUOPUTETOB U TO, KAKUM 0OPa3OM MOKHO 3MYJIUPOBATH He-
HOJIIeP/KUBAEMble JIOTUYECKHE aTallbl 00pabOTKH, UCIOIb3Ysl BCE Te sKe TaOJIuIHbIe
BBIPAKEHHUS.

YnpaxHeHus

B arom paszesie mpeicTaBiaeHbl yIIPasKHEHS, KOTOPBIE TOMOTYT BaM 3aKPEIHTh
MaTepuasl, IpoiiieHHbIN B TiaBe 6. Bee ynpaskHeHus:, KpoMe 1epBoro, TpedyIoT Moj-
KJIouenus K geMoncrpamnonnoin b1 TSQL2012.

1

Hanummare 3arnpoc, KOTOpbIii reHeprpyeT BUPTYAIbHYIO BCIIOMOTATEIbHY0 TAOIUILY
¢ JiecaThlo uncyaamu B auanazone ot 1 1o 10, He ucnonb3ys mpu aToM 1uki. Koneunsrit
Pe3yIbTaT MOSKHO He YIOPSIZIOUNBaTh.

o He ncmosb3yercst Hi OMHOI TaOIUIIDL.
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e OugaeMblil pe3yabTar:

= WO o0 Jo Ui W

(cTpok obpaborano: 10)

2

Hanuimre 3ampoc, KOTopblii BO3BpalaeT napbl «KJIUEHT — COTPYAHUK», paboTaBIIue
C 3aKa3aMH| B sSTHBape, a He B ¢epase 2008 T.

e lcnonbsyercs Tabauia Sales.Orders.

e OskuIaeMblil pe3yJbTar:

N
[}
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59
63
64
65
65
66
67
70
71
75
76
76
80
81
81
81
82
84
84
84
88
89
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(cTpoxk obpaborano: 50)

3

Hanummre 3a1rpoc, KOTOprﬁ BO3BpPAIIACT MMaPbl «KJIUEHT — COTPY/THUKY, pa60TaBU11/1e
€ 3aKa3aM¥ Kak B sHBape, Tak 1 B peBpasie 2008 r.

e Ucnonbsyercs tabmuia Sales.Orders.

o OXUIaeMBIil Pe3yIbTaT:

custid empid
20 3
39 9
46 5
67 1
71 4

(cTpok obpaborTano: 5)

4

Hamnumure 3amipoc, KOTOPbINA BO3BPAIIAET Mapbl «KJIHEHT — COTPYAHUK>, pabOTaBIIHE
¢ 3akazamu B stHBape u espasie 2008 r., Ho He B 2007 1.

e Ucnosbsyercs Tabauia Sales.Orders.

o OujaeMblil pe3yabTar:

custid empid
67 1
46 5

(cTpox obpaborano: 2)
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OnepaTtopbl paboTsbl ¢ HABopamu

5 (yrny6GneHHoe, No XenaHuIo)

¥ Bac ectb caemyromuii 3ampoc.

SELECT country, region, city
FROM HR.Employees

UNION ALL

SELECT country, region, city

FROM Production.Suppliers;

Bl I0/1KHBI 06ABUTH B HETO KOJI, OJIar01apsi KOTOPOMY CTPOKH u3 Tab,mmisr Employees
OyLyT HaXOOUTHCA B Pe3yIbTHPYIOLIEM HaOope mepe] cTpoKkaMu u3 Tabmisl Suppliers.
Kpome Toro, Kaskablil CerMEHT J0JIKeH ObITh OTCOPTUPOBAH 110 CTPAHE, PETHOHY W TOPOLY.

e lcnoassytorcs Tabauibt HR.Employees u Production.Suppliers.

o OskujaeMblil pe3yJbTar:

country region city
Benukobpuranms NULL JIOoHIIOH
Benukobpuraumus NULL JIOHIOH
Benukobpuranms NULL JIOHIOH
Benukobpuraums NULL JIoHOOH
CIIA WA Kupxkiaun
CIIA WA PenMoH
CIIA WA CusTi

CIIA WA CusTn

CIIA WA Takoma
ABCTpaNns NSW Cunguen
ABCTpanms BurTopus MensbypH
Bpazunusa NULL Cau-Illayny
Benukobpurauus NULL JIOHDOH
Benukobpuraums NULL MaHuecTep
'epMaHMSa NULL Bepnuu
l'epmaHM4a NULL Kyrkcxaben
T'epMaHuUs NULL OpaHkdypT
Iaums NULL JIMHTOU
Ucriannsa AcTypus OBBEIO
Uranus NULL PaBeHHa
UTanusa NULL CarnepHO
Kaunana KBebek MoHpeanb
KaHanma KBebek CenT-llaceutT
Hunepinanunel NULL 3aHnaMm
Hopserusa NULL CaHOBUKA
CuHramnyp NULL CuHramnyp
CIIA LA HoBul OpJrieaH
CIIA MA BocToHn
CIIA MI DHH-APOOD
CIIA OR Benn
OUHIAHONSA NULL JlaririesHpaHTa
OpaHLMSA NULL AHCU
dpaHIMSA NULL Mouco
OpaHLUsa NULL INapnx
IBelus NULL T'eTebopr
lIBenms NULL CTOKTOIBM
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SArionns NULL Ocaka
SAronns NULL Toxkmo

(cTpoxk obpaborano: 38)

PeweHnus

SI[er IIPUBOJATCA peHIeHUs J11 ynpamHeHHﬁ, IIpeACTaBJIEHHbIX B IJIaB€ 6.

1

B a3bike T-SQL na atane SELECT BMECTO UHCTPYKIIUK FROM MOKHO MCIIOJIb30BaTh

KOHCTaHTbL13TaKHXCquaHXBOSBpaHHKﬁCHTa6ﬂHHaCEHHHCTBGHHOﬁCTpOKOﬁ;}{aHpH-

Mep

y CJIGI[yIOH.IHfI KO BEPHET 3aI1Chb C OAHUM CTOJI6].IOM 1101 Ha3BaHUEM N, B KOTOPOM

XpaHuTcs 3Hadenue 1.

or1

SELECT 1 AS n;

Bot kax Gy/IeT BBITJISZIET PE3YIIbTAT.

(cTpox obpaborano: 1)

Bbl MOsKeTE CreHepUpoBaTh HECKOJIBKO TAKUX PE3YJIbTUPYIONIMX HAOOPOB € YMCIaMK
10 10 1 06beANHUTD UX TIOMOIIBIO OorepaTopa UNION ALL, KaK IIOKa3aHO HUXKe.

SELECT 1 AS n

UNION ALL SELECT
UNION ALL SELECT
UNION ALL SELECT
UNION ALL SELECT
UNION ALL SELECT
UNION ALL SELECT
UNION ALL SELECT
UNION ALL SELECT
UNION ALL SELECT

P WO oo Jo Ui Wi

- NMPUMEYHAHUE

l%l SQL Server nogaep>XuBaeT yayyLLEHHYO MHCTPYKUMo VALUES, npuHumMn paboTbl
¥ (oTopoii Bl MOXETe Habno4aTh Ha NpUMepe KoMaHasl INSERT. MHCTpyKLuMS

VALUES He OorpaHmn4yeHa BbIBOAOM BCEro O,EI,HOI7I CTPOKW; OHa MOXXeT BO3BpaLlaTb
noboe konnyecTso 3anucein. Kpome Toro, €e MOXHO 1MCMNo/ib30BaTh HE TOJIbKO
B pamMkax koMaHabl INSERT, HO 1 B TaBJINYHbIX BblPaXXeHMSIX, CTPOKU KOTOPbIX OC-
HOBaHbI Ha KOHCTaHTax. K npumepy, BOT kak Obl Bbl MO PELLUTL 3TO YNPaXHEHNE,
ncnonb3ya MHCTpykuuio VALUES BmecTo onepartopa UNION ALL.

SELECT n
FROM (VALUES(1),(2),(3),(4),(5),(6),(7),(8),(9),(10)) AS Nums(n);

Moapo6Ho 06 NHCTPYKUMKU VALUES M KOHCTPYKTOPE TabMYHbIX 3Ha4YeHWI 51 pac-
ckaxy npu obcyxaeHnn komaHasl INSERT B rnaee 8.
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OnepaTtopbl paboTsbl ¢ HABopamu

2

Bb1 MozkeTe permuTh 3TO yIIpaskHEeHHe ¢ TOMOIIbIO oniepatopa EXCEPT. 3amnpoc, Ha-
XOJISITIUIICS cIieBa, Oy/IeT BO3BPAIIATD MAPBI «KJIHEHT — COTPYAHUK>, KOTOPbIe paboTain
¢ 3akazamu B arBape 2008 . [Tapsl, Bo3BpallaeMble IIPaBbIM 3aIIPOCOM, Oy YT OTHOCUTHCS
K despaio 2008 r. IToroBoe pemnieHne OKHO BBITIISIETH Tak.

USE TSQL2012;

SELECT custid, empid
FROM Sales.Orders
WHERE orderdate >= '20080101' AND orderdate < '20080201'

EXCEPT

SELECT custid, empid
FROM Sales.Orders
WHERE orderdate >= '20080201' AND orderdate < '20080301"';

3

B aToMm ymipaxkHeHUH B OTJIMYKE OT MPEIBIAYIIETO HaM HYKHO OT6I/IpaTb napbl «KJIU-
€HT — COTPYAHUK», KOTOPblE€ 3aHNMAJIMCh 3aKa3aMU B 0ba nepuoza. [ToaTomy BmMecTo
orniepatropa EXCEPT MBI JOJKHBI NCITOJIB30BaTh INTERSECT.

SELECT custid, empid
FROM Sales.Orders
WHERE orderdate >= '20080101' AND orderdate < '20080201"'

INTERSECT

SELECT custid, empid
FROM Sales.Orders
WHERE orderdate >= '20080201' AND orderdate < '20080301';

4

31ech IPUIETCS IPUMEHHUTD CPas3y HECKOIBLKO O1epaTopoB paboTsl ¢ Habopamu. Kak
U B IPEABIYIIEM YITPAKHEHIH, HaM TIOHAI006UTCsT oniepatop TNTERSECT, 4TOOBI TTOJTy-
YUTH MAPBI «KJIUEHT — COTPYAHUK», KOTOPbIE pabOTaIN ¢ 3aKa3aMU B STHBape 1 (heBpasie
2008 r. MbI TaksKe OJCKHBE yOpaTh 13 Pe3yJIbTHPYIOIIEro Habopa Te Mmapbl, KOTOPbIE TPO-
SIBJISITA aKTUBHOCTD B 2007 T.; 17151 9TOTO MEKY IPEABIIYIIIM PE3YJIbTaTOM U TPETHUM
3aIlIPOCOM CJIEJYET BCTABUTH oriepatop EXCEPT. ITorosoe perieHue OyaeT BhITISIETh
CeyIoNmM 06pasom.

SELECT custid, empid

FROM Sales.Orders
WHERE orderdate >= '20080101' AND orderdate < '20080201'

INTERSECT

SELECT custid, empid
FROM Sales.Orders
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WHERE orderdate >= '20080201' AND orderdate < '20080301"'

EXCEPT

SELECT custid, empid

FROM Sales.Orders

WHERE orderdate >= '20070101' AND orderdate < '20080101';

He 3a0biBaiite, uro oneparop INTERSECT UMeeT IIPUOPUTET MEPeJl OMePaTOPOM
EXCEPT. B 1anHOM cirydae HaM MOJIXO/IUT CTAHAAPTHBIN TOPSZIOK BBITIOJTHEHMS OTepa-
TOPOB, MOITOMY 3/IECh HET HY Kbl YTO-THO0 MeHsITh. C TIOMOIIBIO KPYTJIbIX CKOOOK BBI
cresaere KoJi 6oJiee «Ipo3pavHbIM» (CM. HITKE).

(SELECT custid, empid
FROM Sales.Orders
WHERE orderdate >= '20080101' AND orderdate < '20080201"

INTERSECT

SELECT custid, empid
FROM Sales.Orders
WHERE orderdate >= '20080201' AND orderdate < '20080301"')

EXCEPT

SELECT custid, empid
FROM Sales.Orders
WHERE orderdate >= '20070101' AND orderdate < '20080101"';

5

C 3TuUM yrpa)kHEHUEM CBSI3aH OJITH WHTEPECHBIH MOMEHT: OT/I€JIbHbIE 3aITPOCHI He
MOTYT COJIepPsKaTh HHCTPYKIMIO ORDER BY, M Ha TO €CTh BecKast npuanHa. YTo6sr pe-
HIATh JAHHYIO IPOOJIEMY, MOKHO J0OABUTD PE3YIbTUPYIOIUNA HaOOP KajK0ro 3a1poca
B cTos10e1] (Ha30BeM ero sortcol), ComepKIMoe KOTOporo OyaeT 0CHOBAHO Ha KOHCTAHTE.
Wwmeiite B BIY, U4TO J1JIs 3a1IpOCa, HAIIPaBJIeHHOro K Tabuuiie Employees, sHaueHme KOH-
CTaHTBI 0JKHO OBITHh MeHbIIIe, 4eM B cay4dae ¢ Tabyuiieii Suppliers. ITociie 5Toro Ha ocHoBe
BHEIITHETO 3a1IPOCa, B KOTOPOM BBI3BIBAETCS ONEPATOP, HEOOXOAUMO CO34aTh TAOJUYHOE
BBIPQJKEHHUE 1 YKa3aTh B €r0 MHCTPYKIIMKU ORDER BY cToJi6IsI Sortcol, country, region w city
(nmenHO B TakoM Ttopsnke). [losHoIleHHOE perenye mpecTaBIeHO HILKE.

SELECT country, region, city
FROM (SELECT 1 AS sortcol, country, region, city
FROM HR.Employees

UNION ALL
SELECT 2, country, region, city

FROM Production.Suppliers) AS D
ORDER BY sortcol, country, region, city;



MaBsa 7
NMPOABUHYTDLIE SAMNPOCHI

Hauwnaem ¢ Toapo6HOTO PACCMOTPEHUS OKOHHBIX (DYHKIINH, KOTOPBIE TTO3BOJISIOT
B ruOKON 1 9 HeKTUBHON MaHepe MPUMEHSTh PE3yIbTAaThl BLIYUCICHUI K Habopam
cTpoK. [lajiee 03HaKOMUMCS ¢ METOMKAaMU 110 Pa3BOpaunBaHuIO JaHnblX. Pa3BopaunBa-
HUEe — 3TO MpeobpazoBaHue CTPOK B cTOMOIBI. CyIecTBYeT Takske oOpaTHast OTepartus,
peBpamaionas cToabIbl B CTPOKKU. B KOHIlEe MbI 3aTpoHEM HaOOPBI TPYTITUPOBAHUS,
KOTOPBIe TMPENCTABIISAIOT COGON COBOKYITHOCT aTpUGYTOB s 0OheANHEHUS TAaHHBIX.
B 5T0ii T1aBe OMUCHIBAIOTCS METOMKH TIO U3BJICUYEHUIO HECKOTBKUX HAGOPOB IPYTITH-
POBaHUA B OJHOM U TOM e 3aIIpoce.

[IpeacraBieHHBI HUXKE MaTeprall ABJSETCSA YrayOJIeHHbIM JJIs Te€X, KTO TOJbKO
HauMHAET 3HAKOMUTHCA € I3bIKOM T-SQL; 1109TOMY JJaHHBIE TEMBI HE SIBJIAIOTCS 005132-
TeJbHBIMU K IIPOYTEHNIO. BBI MOKETE IIOIIPOGOBATH CBOM CHLIIBL, €C/IH Y BAaC HE BO3HUKAJIO
HUKaKUX TPOOJIEM C BBINIEU3I0KEHHOM mHpOpMaIueil. B mpoTUBHOM ciiydae TiiaBy
JIy4IIie IPOIYCTUTh ¥ BEPHYThCS K Heil, HaOpaBIIUCh OTIbITA.

OKOHHbIe PYHKLUUN

OKOHHBIMH HA3LIBAIOT (DYHKITUHU, KOTOPBIE BEIUNUCISIOT CKAJISPHOE BEIPAKEHUE HA
OCHOBE HEKOETO MOJIMHOKECTBA CTPOK (OKHA), OTHOCSIIIETOCS K TeKyTIieii crpoke. OObsaB-
JieHre OKOHHBIX (DYHKITUH BBITTOJHAETCS € TIOMOIIBIO MHCTPYKITUH 1101 Ha3BaHueM OVER.

Ecam Takoe onpezesieHne 3BYUNT JIJIST BAC CAUIMIKOM (DOPMAIBHO, IPEJCTABbTE,
4TO PeYb UJET O BBIYUCIEHUN KAaKOTO-TO €JIMHOTO 3HAYEHU C YUETOM COJIEPKUMOT0
omnpenenentoro Habopa sanuceil. Kiraccuaeckum mpruMepoM MOTYT CJTYKUTh arperar-
HBle (SUM, COUNT u AVG) u parxupyomue dbyHKIuA. Ecam Be unTaeTe aTy TJIaBy,
y BacC ysKe J0JKEH ObITh OMBIT BBITIOJHEHNS TOA0OHBIX BHIUNCIEHI, B YaCTHOCTH,
BaM y’Ke 3HAKOMBI TPYIITUPYIONINE U BIOKEHHBIE 3a11pochl. OJIHAKO 3TU METOIUKN
MOPOKIAIOT MPOGIEMBI, KOTOPBIE JIETKO 060HTH ¢ TOMOIIBIO OKOHHBIX (hYHKITHIL.

I'pymnupyioriue 3arpockl MOTYT IaTh 00Iee MpeCTaBIeHIe 0 TOH TeMe, KOTOPYIO
MBI 3/IeCh PaccMaTpUBaeM, OJJHAKO TTIABHOE, KaK BCET/a, kpoeTcs B feTasnsx. [locae rpym-
MTUPOBAHI CTPOK BCE BBIYHMCICHUS TOJIKHBI TPOM3BOINUTHCS B KOHTEKCTE TOTYIeHHBIX
TPYIIIL, YTO He MO3BOJISIET PAOOTATH OMHOBPEMEHHO € OTAENBHON CTPOKOI 1 arperaToM.
OxoHHBIe (hYHKITNHN JTUIIEHB! 3TOTO orpaHmdeHns. VIcIomp3ysa HHCTPYKITNIO OVER MOK-
HO OTIpe/ieTUTh Habop CTPOK /1J1st 06pabOTKM, KOTOPBIH He Gy/IeT MeTh HUKAKOM CBSI3H
C BHEIITHUM 3aIIPOCOM. /|pyrumMu coBaMu, TPYHIHPYIOMINE 3aIIPOCHI OPEAEISIOT Ha-
GOpBI (TPYTITBT), B pPAMKaX KOTOPBIX BBITIOHSIIOTCST BCE BRIUUCIEHNST — KaK BHYTPEHHHE,
TaK ¥ BHEIIHHE. B OKOHHBIX (QYHKIMSIX KOHTEKCT 9THX HaGOPOB HE PACIIPOCTPAHSIETCSI
Ha BHEITHUN KOJ.
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UTo KacaeTcs BIOKEHHBIX 3aIIPOCOB, TO OHU TOXKE MMO3BOJISIOT TPUMEHATH BBIYMC-
JieHust K Habopy CTPOK, HO TIPH HTOM BCE OTIEPAIIUY BBITTOJIHAIOTCSA TOJBKO C UCXOHBIMU
nauubiMu. K ipuMepy, ecimm Balil KOJi COAEPIKUT TabINYHbIE OMIEPATOPbI I (DUIIBTPBI, BbI
He CMOJKeTe TIepe/laTh IOJIyYeHHbIE Pe3yIbTaThbl BO BJIOKEHHDIH 3a1IPOC — BaM IIPUETCS
3aHOBO MOBTOPSITH BCe BhrurcsieHust. OKOHHBIE jke (HYHKITMH MOTYT paboTaTh ¢ Pe3yIbTh-
pyoIuM HabOPOM MCXOIHOTO 3aPOCca — JIJIsT ITOTO MM He HY’KHO TOBTOPHO U3BJIEKATh
yske UMeToTecs Tanubie. Taknm 06pa3oM, BCe, UTO BBITTOTHSIETCS BO BHETITHEM 3aTTPOCE,
ABTOMATWYECKH BIMsIET Ha KAKAYI0 OKOHHYTO (DYHKIIIIO, KOTOPAsk B HEM NCIIOTb3YeTCs.
3areM, UCTIOJIB3YsI Pa3HbIe 2JIEMEHTHI B UHCTPYKIIMU OVER, MOKHO OTPaHUYUTD MO
MHOJKECTBO CTPOK, B3SITHIX U3 UCXOMHOTO PE3YIBTUPYIONIETO HAOOPA.

Kpowme toro, okonnble (hyHKIIMY TIO3BOJILIOT YIOPSIOYUTD PE3yIbTAThl BbIYUCIIE-
Huii (B TeX cjyyadx, Korja 3To yMeCTHO), He KOH(IMKTYS ¢ PesISUOHHbIMU aclleK-
TaMu pe3yabTupyioriero Habopa. [Topsiok ce[oBaHusI CTPOK YCTAHABIUBAETCS Ha
aTare BBIYKMCJEHUS, a He MPU BbIBoJIe pedyibTara. [Ipu aToM wHCTpyKInst ORDER BY
HE rapaHTHPYET, YTO CTPOKK B Pe3yJIbTUPYIOIIEM Habope GyayT pasMeIiaThCsl KaKiM-
TO oTpezieJieHHbIM 06pa3oM. Eciiu BbI Bee ke perTe IPUMEHUTD 9Ty WHCTPYKIIUIO JJIst
BBIBOJIA JTAHHBIX, TTOPSIOK CIEOBAHUS CTPOK MOXKET OTIUYATHCS OT TOTO, KOTOPBIi
obecrieunBaeT OKOHHAsE (DYHKIIUS.

3arpoc, peIcTaBICHHbBII HIKe, 00paIaeTest K mpe/IcTaBaeHuio Sales . EmpOrders,
KOTOPOE UCTIONB3YET OKOHHYIO arPEraTHYIO (OYHKITHIO ISt BBIYUCJIEHST OOTINX TEKY X
3HAUEHUH JIJIS1 KaXK/10T0 COTPYAHMKA U 32 KasK/AbLI MeCHI1L.

USE TSQL2012;

SELECT empid, ordermonth, val,
SUM (val) OVER(PARTITION BY empid
ORDER BY ordermonth
ROWS BETWEEN UNBOUNDED PRECEDING
AND CURRENT ROW) AS runval
FROM Sales.EmpOrders;

Pesyuibrar, pecTaBIeHHbIi B COKPAIEHHOM BUJIE, BBITJISINT CIIEAYIOIAM OOPa3OM.

empid ordermonth wval runval

1 2006-07-01 1614.88 1614.88
1 2006-08-01 5555.90 7170.78
1 2006-09-01 6651.00 13821.78
1 2006-10-01 3933.18 17754.96
1 2006-11-01 9562.65 27317.61

2006-07-01 1176.00 1176.00
2006-08-01 1814.00 2990.00
2006-09-01 2950.80 5940.80
2006-10-01 5164.00 11104.80
2006-11-01 4614.58 15719.38

NN DD DN

(cTpok obpaborano: 192)

Onpenenenne OKHa COAEPAKUTCS B MHCTPYKIIMU OVER M COCTOUT 13 TPEX TJIABHBIX Ya-
CTeli: CEKIMOHNPOBAHUS, YIIOPSA0YEHUS 1 PaMOK. ECIn 0cTaBUTh MHCTPYKIINIO OVER ()
nycToi, (PYHKIMSA TTOJMYYUT OKHO, COCTOSIIIEE U3 CTPOK MCXOJHOTO PE3YJIbTUPYIONIErO
HabGopa. Bee, uto BbI 06aBJIsieTe B OlIpeiesieHre OKHa, CysKaeT 3TOT Habop.
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MpoaBuHyTbIE 3anNpOChI

OxoHHast MHCTPYKIIUS 7151 CeKIMOHMPoBaHus (PARTITION BY) U3BJIEKAET U3
HCXOIHOTO Habopa MOIMHOKECTBO CTPOK, CEKITUOHHBIE CTOIOIIBI KOTOPBIX COJEPIKAT TE
’Ke 3HAYEHN, 9YTO U TeKYIIasi CTPoKa. B BeIlIenprBeIeHHOM ITPIMepPe OKHO Pa3ziesisieTcst
Ha CEKITK Ha OCHOBe arpubyTa empid. J[omycTuM, y HaC eCTh CTPOKa, B KOTOPOIT 9TOT
aTpubyT paBeH 1; Torza s Hee (GyHKIUA MOTyduT HAbOP 3ammceii, B KOTOPbIX empid
COJIEPYKUT 3HaueHue 1.

I[JIH ynopAaaodeHusa COAEPKUMOTO OKHa UCITOJIb3YETCA UMHCTPYKIIUA ORDER BRY;
OHa MMO3BOJIACT YCTAHABJIMBATD PAMKH ITOAMHOKECTBA CTPOK 1 HE UMEECT HUYETO 06H_[6FO
C COpTI/IpOBKOﬁ KOHEYHOTI'O pe3dyJibTaTa. B namem IIprMEpE OKHO YIIOPAAOYUBAECTCA 110
croabity ordermonth.

Nmes ynopsiiodueHHOE OKHO, MOKHO OIIPE/IeJINTh €r0 paMKK — JIBa OTPaHUYUTEJIs,
MEXK/Y KOTOPBIMU HAXOJIUTCS MTOJIMHOKECTBO CTPOK; JIJIS1 HTOTO MIPEALYCMOTPEHA MHCTPYK-
1ug Bujla ROWS BETWEEN <BepxHu npenen> AND <HUXKHUI OIpenei>. B Ha-
1meM TpuMepe paMKH yCTaHOBJIEHBI MEXK/Ty HAUaJIOM ceKIMOHnpoBaHust (UNBOUNDED
PRECEDING) 1 TekyIel cTpokoit (CURRENT ROW). BMecTo ROWS MOKHO MCITOJTh30BATh
mapameTp RANGE, oiako B Microsoft SQL Server 2012 on peainzoBaH B ype3aHHOM BUJIE.

B utore okoHHas GyHKIUA BO3BpaliaeT oolme TeKyuine 3HaYeHnsT 1l KasKI0To
COTPY/IHUKA ¢ Pa30UBKOIL 10 MecsIaM.

O6paTuTe BHUMaHKE: OKOHHAs (DYHKIMs paboTaeT ¢ Pe3yIbTUPYIONIUM HabopoM
HICXO/THOTO 3aITPOCa, KOTOPBIH TeHeprUpyeTcs TOJABKO Ha aTare SELECT. Ciie/joBaTeIbHO,
WX MOXKHO Pa3MeIaTh NCKIIOUNTETbHO BHYTPU MHCTPYKINI SELECT 1 ORDER BY. Ecimn
y Bac BOBHUKHET HEOOXOANMOCTH COCJAThCS HA OKOHHYIO (DyHKIHIO Ha GoJiee paHHEM
sTarne (TakoM Kak WHERE), BaM TIPUJIETCSI KCIOJIb30BAaTh TAGIMIHOE BhIpakeHMe. B aTom
cIIydae ornpesiesieHno GYHKIINY, Pa3MEIIeHHOMY B clicke SELECT BO BHYTPEHHEM 3a-
TIPOCe, TPUCBAMBAETCST TICEBIIOHIM, HA KOTOPBIH TOTOM MOKHO OY/IET CCHIITATHCS B OO0
4JacTu BHEIIHErO Ko/ia.

[[JIH ocMBbICIeHus 110001 HOBOIA N Hy/KHO KaKO€-TO BPpEM:, U OKOHHbIE (I)yHKIII/II/I
He ABJIAIOTCA UCKJIIOYECHUEM. Hopa60TaB C HUMHM HEMHOTI'O, BbI HOfIMeTe, 4YTO OHU XOPOIIo
BIIMCBIBAIOTCA B HAIlIM ITPE/ICTaBJIEHNA O BbIYNCJICHUAX, a B [[OJII‘OCpO‘iHOfI TIepCIEKTHUBE
ITO3BOJIAT (bOpMyJII/IpOBaTb 3aIIpOChI B 60J1e€ €CTECTBEHHOM U IIOHATHOMN MaHepe. Kp0Me
TOTrO, B CTaH/IAPTHBIX CUTYyallUAX OKOHHBIC (I)YHKHI/II/I AEMOHCTPUPYIOT KpaﬁHe BBICOKYIO
MMPpON3BO/UTE/IbHOCTD.

Buenpenue okonnbix hynkimii B8 SQL Server npoxozuio B Ba atana. MIx yactuunas
peanusarust (TOJBKO CEKITMOHUPOBaHIe, 6e3 YIOPSIOUEHUS U PAMOK ) TostBIJIach B SQL
Server 2005; B Toi1 ke Bepcru Gblia 00bsIBJICHA MOJTHOIIEHHAS TTOJIEPKKA PAHKUPYIOTIHIX
dynrumii (cexkimonnposanue u ynopsaouerue). C seixogom SQL Server 2012 6bLt0 s10-
6aBJIEHO MHOXKECTBO BO3MOKHOCTEH, BKITIOYAsT YIOPSIOYECHIE U PAMKH JIJIST arPETaTOB,
a TaKk)ke HOBbIe PA3HOBUAHOCTHU (DYHKIIHIT, KOTOPBIE BBIMIOJHSIOT CMEIeHNE U pacIipe-
nenenue. U xotst 8 SQL Server 10 cux 1op HeT MOJIHOH MOJIEP;KKU CTaHIaPTHOI CTIell-
ndUKAIUT OKOHHBIX (DYHKIIUH, OY€Hb HAJCOCh, YTO KoMIauusa Microsoft mpomoskut
paboTy B 9TOM HATIPABJICHWH.

Boustee mogpo6HO 0 paHKUPOBAHUH, CMETIIEHUH U arPErHPOBAHUN MBI TTIOTOBOPUM
B cjetylonux paszenax. [lockosbky gaHHas KHUTA TOCBAIIIEHA OCHOBaM, HEKOTOPbIE
BOINPOCHI OCTAHYTCsA 6e3 BHUMAHUA. ITO KacaeTcst ONTUMU3AIMK OKOHHBIX (DYHKITHIA,
oTIeparrii pactpesiesieHIs 1 mapaMeTpa RANGE, ¢ TTOMOIIBI0 KOTOPOTO YCTaHABJINBA-
I0TCSI pAMKH OKHA.
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V AOMNOJIHUTEJIbHbIA MATEPUAT

[MOCKONbKY OKOHHbIE (PYHKLINK ABNAIOTCA KpaliHe YHUBEpPCasbHbIM 1 MNONE3HbIM
WHCTPYMEHTOM, 1 MOCBATU UM OTAENbHYIO KHUTY nof Ha3eaHuem «Microsoft
SQL Server 2012. BoicokonpoussoanTenbHbiii kog T-SQL. OKOHHble QYHKLNW»
(pycckas pepakums «<BXB-MNeTepbypr»). B Helt packapbiBaloTCs BOMPOCHI, CBS-
3aHHble C oNTUMM3aunein N NPUBOANTCH MHOXECTBO NPUMEPOB NPaKTU4ECKOro
NMPUMEHEHNS.

PaHxxupyouwme GyHKUUUN

Oxonnble parKupyole GyHKIIUN TO3BOJISTIOT OTIEHUBATH KAK/IYT0 CTPOKY OTHOCH-
TEeJIbHO JIPYTHX, UCTIONb3YS pasianyHblie nprueMbl. SQL Server noyiep;kuBaet 4eTbipe BUia
Takux (QyHKIUA: ROW_NUMBER, RANK, DENSE_RANK u NTILE. IIpuniun ux paboTsl
MPOIEMOHCTPUPOBAH B CJIE€AYIONIEM IIPUMeEpPE.

SELECT orderid, custid, val,
ROW_NUMBER () OVER(ORDER BY wval) AS rownum,
RANK () OVER(ORDER BY wval) AS rank,
DENSE_RANK () OVER(ORDER BY val) AS dr,
NTILE(10) OVER(ORDER BY val) AS ntile

FROM Sales.OrderValues

ORDER BY val;

Pesyibrat, KOTOPBII TeHepupyeT 3TOT 3alPOC, II0Ka3aH HUXKe.

orderid custid val rownum rank dr ntile
10782 12 12.50 1 1 1 1
10807 27 18.40 2 2 2 1
10586 66 23.80 3 3 3 1
10767 76 28.00 4 4 4 1
10898 54 30.00 5 5 5 1
10900 88 33.75 6 6 6 1
10883 48 36.00 7 7 7 1
11051 41 36.00 8 7 7 1
10815 71 40.00 9 9 8 1
10674 38 45.00 10 10 9 1
10691 63 10164.80 821 821 786 10
10540 63 10191.70 822 822 787 10
10479 65 10495.60 823 823 788 10
10897 37 10835.24 824 824 789 10
10817 39 10952.85 825 825 790 10
10417 73 11188.40 826 826 791 10
10889 65 11380.00 827 827 792 10
11030 71 12615.05 828 828 793 10
10981 34 15810.00 829 829 794 10
10865 63 16387.50 830 830 795 10

(cTpok obpaborano: 830)

Sl yoxe onmeniBag hyHKIIO ROW_NUMBER B IJTaBe 2, HO 4TOOBI HHYETO He YITYCTHTh, MBI
pacemoTpuM ee etite pa3. OHa PUCBaUBaET CTPOKAM PE3yJIbTHUPYIONIEro Habopa moceno-
BaTeJIbHBIE HOMEPA, ICXO/IS U3 JIOTHIECKOTO MOPSI/IKA, KOTOPBIH OTIPEeIIeTCs BIOKEHHOH
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MHCTPYKIMe ORDER  BY BHYTpH IpeioskeHusi OVER. KoHeUHbIH pe3ysbTaT 3ampoca
YHOPSIIOYUBAETCST TI0 CTOJIOIY Val; CITe[oBaTeIbHO, 3HAUEHMsT Pe3y IbTUPYIONIEro Habopa
PaCTyT BMeCTe ¢ HOMEPAMH CTPOK. XOTsT HOMepPa YBETMINBAIOTCS B TIOOOM CITyUae, TaKe
€CJI 3HAUEHWSI, TT0 KOTOPBIM BBITIOJHIETCSI COPTUPOBKA, OKA3BIBAIOTCST OJIITHAKOBBIMH.
Takum 06pa3oM, eci BO BJIOKEHHONW MHCTPYKITMN ORDER BY yKa3aTh HEYHUKAJIbHBIE
2JIEMEHTBI, KaK B IIPEIBIIYILEM IPUMEPE, 3aIIPOC MOJIYINTCS HelETEPMUHUPOBAHHBIM (TO
€CTh MOYKHO OY/IET MOJIYUUTh HECKOJIbKO KOPPEKTHBIX Pe3yJibTatoR ). [Ipecrasbre, 4to /Be
CTPOKH €O 3HaUeHHeM 36 UMEIOT TIOPsiIKOBbIe HoMepa 7 1 8. JIio6oe 1X pasMelieHue IpyT
OTHOCHTEJIBHO JIPyTa OyIeT CUUTATHCS KOPPEKTHBIM, UTOOBI HyMepalist Obljia IETePMUHI-
POBaHHOM, BaM ITPUJETCSI ClIEIaTh CIIMCOK ORDER BY YHUKaJIBHBIM, JOOABUB B HETO HOBbIE
AJIEMEHTHI; 9TO TI03BOJIUT OJIHO3HAYHO MIEHTU(DUITNPOBATh KAKIYIO CTPOKY. B kavecTBe
TaKOTO JIOTIOJIHUTEIBHOTO DJIEMEHTA MOJKET BBICTYIIATh, HAITPUMED, cTosiberr orderid.

Kak y»xe ynomunaznocs patee, GpyHkius ROW_NUMBER JI0/KHA TeHEPUPOBATh YHU-
KaJIbHbIE 3HAUCHU JIasKe [TPU HAIMUYNN PAaBHOIIEHHBIX COPTUPOBOYHBIX 3HaueHuit. Ecsin Bbl
XOTHTE, YTOOBI COBITAJAIONINE 3HAYCHUS OTPAKAIUCH HA PAHSKMUPOBAHUMY, JIyUIITe BOCTIO b-
30BaThcsd (GYyHKIMAMEI RANK Wi DENSE_RANK. OHM 1T0X0KkM Ha ROW_NUMBER, HO B CJIy-
Jae COBMAIEHNST 3HAYEHIH, IO KOTOPBIM YITOPSIIOUMBAETCST HAOOP, TOTYCKAIOT OMHAKOBLIE
nopsiikoBbie HoMepa. [Ipu atom dyrKINg DENSE_RANK, B OT/ITune OT RANK, BBIYHCIISET
CTereHb PAHXMPOBAHUS TOJIBKO Ha OCHOBE YHUKAJIBHBIX COPTUPOBOYHBIX 3HaueHuit. Ha-
npuMep, ecsu Obl B IPEbILYIEM 3anpoce HyHKIMsT RANK BepHyJia 9, 510 03Hauasio Obl,
4TO CYIIECTBYET BOCEMb CTPOK C MeHbIUMU 3HadenusiMu. Oyukims DENSE_RANK B TOl
JKe CUTYaIllli yKa3biBaia Obl Ha BOCEMb YHUKAJIbHBIX 3HAUYCHU I MEHBIIIE TEKYIIETO.

Oyuruys NTILE I03BOJISET CBA3BIBATH CTPOKU PE3YIbTHPYIONIEro Habopa ¢ TpyIi-
[aMu CTPOK OJIMHAKOBOTO pa3Mepa. KoimuecTBo rpyIii yKa3bIBAeTCs B KAUECTBE BXO/IsI-
IIero apTyMEHTA, & ¢ TOMOIIBIO MHCTPYKIUK OVER OMpe/esisieTcs JOTHIeCKUil MOpsIoK
cJIeToBaHMSI CTPOK. 3ampoc, TPUBEIEHHBIN B TIPEBIAYINeM mpuMepe, Bo3spataeT 830 3a-
ruceit, Ipu aToM MbI 3arpocuiu 10 Tpym; cieoBaTesibHO, pa3Mep TPyl paBeH 83
(830 pasnenuts Ha 10). CopTHPOBKA BHIMOJIHAETCS 110 CTOAGITY Val. ITO 03HAYAET, UTO
83 cTpOKM ¢ caMbIM MEHBIINM 3HaueHreM ObLIN coOpaHbl B IPYIIILY 1104 HoMepoM 1, cire-
ayiotue 83 cTpoku monasu B rpytiy 2 u T. 1. [To cBoemy npuHiminy paboTsl (hyHKI[Hs
NTILE moxoska Ha ROW_NUMBER. OHa ToKe TpUCBanBaeT MOPSIKOBbIE HOMEPa, HO He
OTZIENTLHBIM CTPOKAM, a IEJIBIM TPYTITIaM, pa3Mep KOTOPBIX ONPelesseTCsl BXOSIINM
aprymenToM. OCTaTOK, MOJYYEHHBII B Pe3yJbTaTe JeJeHUsT KOJUIECTBA CTPOK HA KO-
JINYECTBO TPYIII, PABHOMEPHO PACIIPEIEISIETCS MEKY TPYIIIIaMU, KOTOPbIE HAXOSATCS
Buauase. Harpumep, ecimm 661 y Hac 66110 102 CTPOKHU U 11T TPYIIIL, IIEPBbIE ABE TPYIIIBI
cocrosiii 6b1 He 13 20, a u3 21 cTpoKu.

DyHKINN paH;KUPOBAHS TTOIEP;KUBAIOT MHCTPYKIINH JIJIST CEKITMOHUPOBAHMS OKOH.
Kax BbI moMHUTE, OTTepaIus CEKITMOHUPOBAHUS OCTABJISIET B OKHE TOJIBKO Te 3aINCH,
y KOTOPBIX 3HAYEHUST COOTBETCTBYIOIINX aTPUOYTOB TaKHUe K€, KaK Y TEKYIIeN CTPOKH.
Hampuwmep, Beipaskerrie ROW_NUMBER () OVER (PARTITION BY custid ORDER
BY val) BMECTO BCEro pesyJbTUPYIOIIEro Habopa HyMepyeT OTAe/bHbIe MOAMHOKE-
CTBa CTPOK C O/IMHAKOBBIM 3HaYeHneM custid. /laBaliTe paccMOTPUM 9TO BhIpasKeHUEe
B KOHTEKCTE peasbHOro 3ampoca.

SELECT orderid, custid, wval,
ROW_NUMBER () OVER (PARTITION BY custid
ORDER BY wval) AS rownum
FROM Sales.OrderValues
ORDER BY custid, wval;
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Pesynbrat (B cOkpalieHHOM BUIE) MTPEICTaBICH HUKE.

orderid custid val rownum
10702 1 330.00 1
10952 1 471.20 2
10643 1 814.50 3
10835 1 845.80 4
10692 1 878.00 5
11011 1 933.50 6
10308 2 88.80 1
10759 2 320.00 2
10625 2 479.75 3
10926 2 514.40 4
10682 3 375.50 1

(cTpox obpaborano: 830)

KaK BUANTE, HOMEPa CTPOK BbIYUCJ/IAIOTCA OTAEJIbHO JIJIA KaKI0T'O KJIMEHTA; BCE BbI-
TJSIIAT TaK, Kak OyTO OHU cOPACBIBAIOTCS JIJIST KAsKI0M HOBOI IPYIIIIBL.

3aroMHuuTe, COPTUPOBKA CTPOK BHYTPU OKHA HE UMEET HUYEro 0OIIETO ¢ BHIBOJOM
KOHEYHOTO PE3YIbTATA U HE BIMSET HA €T0 PESIMOHHYIO CYTITHOCTD. UTOOBI yITOPSIIOUNTh
PE3yJIbTUPYIOINIIIT HAOOP, MCIIONB3YHTE BO BHEITHEM 3allPOCE MHCTPYKIINID ORDER BY,
KaK OBLIO MTOKA3aHO B TIPEBIAYIIIX ABYX MPUMEPaX € PAKUPYIOMUME QY HKITUSIMA.

Kax BbI y:ke 3HaeTe U3 IJ1aBbl 2, OKOHHbBIE (DYHKITUU BBI3BIBAIOTCS KaK YaCTh BbHI-
pakeHus1, pa3MeNeHHoro B crrcke SELECT; 9TO IPOUCXOAUT /0 BBI30BA MHCTPYKIIMN
DISTINCT. Yro6bl TIOHSATH BAKHOCTD JAHHOTO (haKTa, MPUBELY KOHKPETHBII MTPUMED.
Ceituac ipezicrasienue OrderValues Bozspariaet 830 cTpok ¢ 795 yHUKAIbHBIMU 3HAYEHH-
ssvu B crosibne val. Terepb mocMoTpuTe Ha 3a1IPOC, TPUBEIEHHDIN HIZKE, U HA PE3yJIbTaT
€T0 BBITIOJIHEHNS.

SELECT DISTINCT val, ROW_NUMBER() OVER(ORDER BY val) AS rownum
FROM Sales.OrderValues;
val rownum

12615.05 828
15810.00 829
16387.50 830

(cTpox obpaborano: 830)

Dyukrms ROW_NUMBER o6pabaTbiBaeTcst Tiepesi MHCTpyKIneil DTSTTINCT. Crauasa
kasknoi u3 830 cTpoK, 1osryueHHbIX U3 rpeacTasienus OrderValues, Ha3HAYAIOTCS YHU-
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KaJIbHbIE HOMepa. 3aTeM BBITIOJIHAETCS MHCTPYKIUsS DI STINCT, KOTOpad I0JKHA yIAIATh
nmy6smkatst. Ho ee CTIOTb30BaHME TEPSET BCSIKHI CMBICT, TAK KaK MBI YK€ TapaHTHPOBAIIH
YHUKAJIBHOCTD BcexX cTPok. [loaTomy B couetanuu ¢ pyHkimeit ROW_NUMBER ee Jrydliie
He TPUMEHsITh. Eciii BbI XOTUTE TPOHYMEPOBaTh 795 YHUKAJIBHBIX CTPOK, BAM HYKHO
UCMOJIB30BATH APYTOH mojxoi. Hanpumep, BbI MOTJIH OBl HATIUCATH CJEAYIOIINI 3apoc,
IOCKOJIbKY MHCTPYKIMA GROUP BY BBINOJHAETC 11epe/] aTarioM SELECT.

SELECT val, ROW_NUMBER() OVER(ORDER BY wval) AS rownum
FROM Sales.OrderValues
GROUP BY val;

Hwusxe npesictaBien pe3yabTaT (B COKPANEHHOM BH/IE).

val rownum
12.50 1
18.40 2
23.80 3
28.00 4
30.00 5
33.75 6
36.00 7
40.00 8
45.00 9
48.00 10
12615.05 793
15810.00 794
16387.50 795

(cTpoxk obpaborano: 795)

3mnech na arare GROUP BY renepupyercs 795 rpyIII [JIsT TAKOTO JKe KOJIMIeCTBA YHU-
KaJIbHBIX 3HAUeHUIT, 3aTeM MHCTPYKIKA SELECT Bo3BpallaeT sl KaXK[0U IPYIIIIbI IO O/1-
HOH CTPOKE € JIOTIOJTHUTETbHBIM CTOJIOIOM Val, B KOTOPOM XPaHUTCST YHUKAIbHBII HOMEP.

DYyHKLUUMU CO CMELLEHUEM

Oxkonmble (PyHKIINY CO CMeleHueM TI03BOJISIOT TIOJTyUNTh 3JIEMEHT CTPOKH, KOTOPAs Ha-
XOJIUTCST HA OTIPEIETIEHHOM PaCcCTOSTHUM OT TeKyTie 3armvcn nin rpanuif okaa. SQL Server
2012 nopmepskuBaeT yetbipe Takue (pyHKIm: LAG, LEAD, FIRST VALUE u LAST_VALUE.

Oyuknuy LAG 1 LEAD MOAAEP/KUBAIOT OKOHHBIE NHCTPYKIIUHU JJIsSI CEKITHOHUPO-
BaHMS M yIOPSANOYEHUH, OJJHAKO HUYETO TOXO0XKEro Ha IPAHMIIbl B HUX HeT. OHU 110-
3BOJISTIOT MOJIYYUTD 3JIEMEHT CTPOKH, KOTOPAst HAXOUTCS HA KAKOM-TO PACCTOSTHUU OT
TEKYIIel 3aI1CH B PAMKaX CEKIMU, YITOPSII0YEHHON ompe/iesieHHbIM 00pasom. DyHKITwsT
LAG BBHITIOTTHSET CMeIleHre Ha3al, a LEAD — BHepea. B kauecTBe TIepBOTO obsi3aresb-
HOTO apryMEHTa BBICTYIIAET 3JIEMEHT, KOTOPBIM BbI XOTUTE BEPHYTD; BTOPOI M TPETUI
ApPryMEeHTDI SBJIAIOTCS ONIMOHAJIBLHBIMU U [IPE/ICTABJISIOT COOTBETCTBEHHO CMelleHne
(110 ymoJryanuio paBHo 1) u 3HaueHue, KOTOPOe BO3BPAIAETCS B CJIydae OTCYTCTBUS
3amparmuBaeMoi CTPoKH (110 yMosrdaHuio NULL).

B kauecTBe 1mpuMepa pacCMOTPUM 3aIIPOC, KOTOPDII U3BJIeKaeT HH(OpMAaIHIo O 3a-
Ka3ax m3 mpejcTaBaeHns OrderValues. K Kakao#l cTpoke MpUMeHSOTCS (GyHKINN
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LAG u LEAD, KOTOpbl€ BO3BpalllalOT 3HaY€HHUS IIPEABIAYIIIETO U CIEAYIONIIETO 3aKa30B
COOTBETCTBEHHO.

SELECT custid, orderid, val,
LAG (val) OVER (PARTITION BY custid
ORDER BY orderdate, orderid) AS prevval,
LEAD (val) OVER(PARTITION BY custid
ORDER BY orderdate, orderid) AS nextval
FROM Sales.OrderValues;

Bor pesysibrat aT0r0 3a1poca, npeacTaBIeHHbI B COKPAIIIEHHOM BU/IE.

custid orderid val prevval nextval
1 10643 814.50 NULL 878.00

1 10692 878.00 814.50 330.00

1 10702 330.00 878.00 845.80

1 10835 845.80 330.00 471.20

1 10952 471.20 845.80 933.50

1 11011 933.50 471.20 NULL

2 10308 88.80 NULL 479.75

2 10625 479.75 88.80 320.00

2 10759 320.00 479.75 514.40

2 10926 514.40 320.00 NULL

3 10365 403.20 NULL 749.06

3 10507 749.06 403.20 1940.85
3 10535 1940.85 749.06 2082.00
3 10573 2082.00 1940.85 813.37

3 10677 813.37 2082.00 375.50

3 10682 375.50 813.37 660.00

3 10856 660.00 375.50 NULL

(cTpok obpaborano: 830)

Mpbl He yKazaayu cMeleHue, ToaToMy (GYHKIIUU UCXO/AT U3 TOTO, YTO OHO PaBHO 1;
JAPYTUMU CJIOBAaMM, OHM BO3BPAIIAlOT 3HAYCHUSA 3aKa30B, KOTOPBIE Pa3MEIEeHbI HEIIO-
CPEJICTBEHHO TIePe/] TEKYTIel CTPOKOH 1 cpasdy mocie Hee. Hamu taxske OBIT OmyTIieH
TPeTUil apryMeHT, [I03TOMY [IPU OTCYTCTBUHU CJIELYIOIIEH MU MpeAbLIyleil CTPOKU
BosBpalaercs NULL. Boipaxkenue LAG (val, 3, 0) BepHyJIO Obl 3HaueHUE, KOTOPOE
HaXOJIUTCS B TPEX CTPOKAX TI03a/IH, & €CJIH GbI TAKOBOTO HE OKA3aJI0Ch, MbI Oy YU Obi 0.

B aTom 3ampoce MbI TIPOCTO M3BJIEKIN 3HAYEHUS U3 TPEABIIAYIIETO U CIeAylole-
0 3aKa30B, HO OOBIYHO JaHHbIE, II0JyYeHHbIe TAKUM 00Pa3oM, YYACTBYIOT B IIOCJIELY-
IOHIMX BbIYNCJICHUAX. HaanMep, Bbl MOJKETE IMOCYNUTATDb Pa3HUILY MEKAY 3HAYECHUAMN
TEKYIIETO U MPEABIIYIIero,/caeayIomero 3aka3os: val - LAG(val) OVER(..) uimn
val - LEAD(val) OVER(..).

CDyHKuI/H/I FIRST_VALUEu LAST_ VALUE IO3BOJIAIOT U3BJI€KATh 3JIEMEHTDI U3 IIEP-
BOI U 1TOCJIe/THEN CTPOK B paMKaX 01HOT0 okHa. OHU MO/IJIEPKUBAIOT OKOHHBIE MHCTPYK-
U JJIs1 CEKIIMOHMPOBAHMS, YIIOPSAA0YEHNS 1 OIIpe/ieIeH s TPAHUIL. Y1061 MOJIy4YUTh
3JIeMEHT W3 MTePBON CTPOKH, UCTIOIb3yliTe (hyHKIMio FIRST_VALUE ¢ paMKaMu ROWS
BETWEEN UNBOUNDED PRECEDING AND CURRENT ROW. DJIeMEHT U3 II0CJIeLHel
CTPOKU HM3BJIEKAETC € IToMolIbl0o LAST_VALUE n paMOK ROWS BETWEEN CURRENT
ROW AND UNBOUNDED FOLLOWING. CTOUT OTMETUTD, UYTO €CJIM BBl YKasKeTe WH-
cTpyknuio ORDER BY 6e3 ompezieIeHns TPAHUIT ceKItun (HampuMep, ROWS), TO HIKHSS

224




MpoaBuHyTbIE 3anNpOChI

rpaHuIa 0 YMOJIYaHUIO 6y/:[eT paBHa CURRENT ROW, 4TO COBEPIIEHHO HE MOAXOAUT
B CJIyyae MCToJIb30BaHust hyHKIMU LAST_VALUE. [ paHuIbl CEKITUH J0JKHBI OBITH ABHO
orpeeseHbl axe 1ist GyHKiwmy FTRST_VALUE; IPUYUHBL HTOTO TPEOOBAHWS BHIXOIAT
32 PaMKU TeM, 3aTparnuBaeMbIX B JIaHHOU KHUTE.

B kauecTBe mpuMepa pacCMOTPUM CIIEYIOIIH 3aITPOC, KOTOPBIH € TIOMOIITHIO (hyHK-
muit FIRST_VALUE u LAST_VALUE BO3BpalllaeT 3HaYeHU U3 IIEPBOrO U IMOCJAEHETO
3aKa30B COOTBETCTBEHHO.

SELECT custid, orderid, val,
FIRST_VALUE (val) OVER(PARTITION BY custid
ORDER BY orderdate, orderid
ROWS BETWEEN UNBOUNDED PRECEDING
AND CURRENT ROW) AS firstval,
LAST_VALUE (val) OVER (PARTITION BY custid
ORDER BY orderdate, orderid
ROWS BETWEEN CURRENT ROW
AND UNBOUNDED FOLLOWING) AS lastval
FROM Sales.OrderValues
ORDER BY custid, orderdate, orderid;

PesymbTart, reHeprpyeMbIil 9THM 3aITPOCOM, IOKa3aH HIKe (B COKPAIeHHOM BHUIE).

custid orderid val firstval 1lastval
1 10643 814.50 814.50 933.50
1 10692 878.00 814.50 933.50
1 10702 330.00 814.50 933.50
1 10835 845.80 814.50 933.50
1 10952 471.20 814.50 933.50
1 11011 933.50 814.50 933.50
2 10308 88.80 88.80 514.40
2 10625 479.75 88.80 514.40
2 10759 320.00 88.80 514.40
2 10926 514.40 88.80 514.40
3 10365 403.20 403.20 660.00
3 10507 749.06 403.20 660.00
3 10535 1940.85 403.20 660.00
3 10573 2082.00 403.20 660.00
3 10677 813.37 403.20 660.00
3 10682 375.50 403.20 660.00
3 10856 660.00 403.20 660.00

(cTpok obpaborano: 830)

Kak u B cayuae ¢ pyHKImMsIME LAC U LEAD, MOJy4YeHHbIE 3HAUCHUST OOBIYHO HC-
MOJIB3YIOTCST B TAIbHEHIINX BhIUUCAeHUsX. Hanpumep, Bbl MOTJIH Obl TOCUUTATH Pas-
HUILY MeX/1y 3HaYeHUSIMU TeKyIleil 1 nepBoi/mocyieHeii cTpokamu: val - FIRST
VALUE (val) OVER(..) wmmval - LAST_VALUE (val) OVER(..).

ArperaTtHblie yHKUUUN

B mpeapimymx Bepeusax SQL Server arperaTHbie okoHHBIE (DYHKITUHT TO//IEP>KUBAIIN
TOJILKO MHCTPYKITHTO JIuist cekimonnpoBanus. Ho ¢ Berxogom SQL Server 2012, B kotopoM
[IOSIBUJIACH Peain3aliisl YIIOPSA0YeHUs U OIIpeie/Ie s paMOK, CLIEKTP UX IIPUMeHeHNs
3HAUUTE/IbHO PACIIUPUIC.
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Haunewm ¢ npumepa, B KOTOPOM HCHOJIB3YETCS TOJBKO CeKIIMOHMPOoBaHue. Kak Bb
MOMHUTE, B COYETAHUY C TIyCTBIME CKOOKaMU MHCTPYKIUst OVER Bo3Bpaiiaer B (hyHK-
LU0 OKHO CO BCEMU CTPOKaMU, U3BJICUCHHBIMHI M3 MCXO/HOTO 3a1poca — BbIpaKeHUE
SUM (val) OVER () BepHeT 00IIyto cyMMy BeeX 3HaueHui. Ecii 106aBUTh HHCTPYKITHIO
PARTITION BY, (hyHKIUS MOJTYIUT OTPAaHUYEHHOE OKHO CO CTPOKAMH, Y KOTOPBIX 3HaUe-
HUS 2JIeMEHTOB CEKI[MOHNPOBAHUS COBIIQJIAIOT C AaHAJIOTMYHBIMU 2JIeMEHTaMU B TeKy11Iei
3anucu. K npumepy, Boipaskenne SUM (val) OVER (PARTITION BY custid) BepHeT
CyMMY 3HaU€HU 7151 TEKYIIero KJANeHTa.

Hwxe npencraBien 3anpoc K npefcTtaBieHnio OrderValues, KOTOPBIH B KayK/IbIi
CTPOKE BO3BPAIL[AET CyMMY BCEX 3aKa30B U 00IILYIO CyMMY 3aKa30B 151 OTAE/IbHbIX KIMEHTOB.

SELECT orderid, custid, val,

SUM(val) OVER() AS totalvalue,

SUM (val) OVER(PARTITION BY custid) AS custtotalvalue
FROM Sales.OrderValues;

Pesyuibrar, reHepUPYEMBII 3TUM 3aIIPOCOM, OYET CJAEIYIOTIM.

orderid custid wval totalvalue custtotalvalue
10643 1 814.50 1265793.22 4273.00
10692 1 878.00 1265793.22 4273.00
10702 1 330.00 1265793.22 4273.00
10835 1 845.80 1265793.22 4273.00
10952 1 471.20 1265793.22 4273.00
11011 1 933.50 1265793.22 4273.00
10926 2 514.40 1265793.22 1402.95
10759 2 320.00 1265793.22 1402.95
10625 2 479.75 1265793.22 1402.95
10308 2 88.80 1265793.22 1402.95
10365 3 403.20 1265793.22 7023.98

(cTpox obpaborano: 830)

B croubiie totalvalue BeiBoanTCs 00111as 1[eHa, BBIYUCIEHHAs Ha OCHOBE BCEX CTPOK.
Crouberr custtotalvalue xpaHuT 001yt TIEHY JIJISI BCEX CTPOK, Y KOTOPBIX 3HaueHne custid
COBIA/IAET C TEKYIEeH 3aMnChIo.

Kak yzxe yroMuHasIoch panee, 0JIHO U3 IPEUMMYIIECTB OKOHHBIX (DYHKITUH 3aKTI09aeTCS
B TOM, 4TO GJIar0/Iapsi BO3MOKHOCTH arPErnpoBaTh TOJyUeHHbIE 3IEMEHTHI B OJ[HOM CTPOKE
OHM MO3BOJISTIOT CO3/[aBaTh 3aITPOCHI, KOTOPbIe KOMOMHHUPYIOT CAMU JIAHHBIE U X arPeraThl.
Harpumep, ciemyronuii 3anipoc BEIMUCISIET [ KAsKIOH CTPOKHU JI0JTI0, KOTOPYIO TEKyIIee
3HaYEHVE 3aHIMAET B 00TIIEH CyMME U B CyMMe 3aKa30B JIJIsT OT/IETBHOTO KITUEHTA.

SELECT orderid, custid, val,

100. * val / SUM(val) OVER() AS pctall,

100. * val / SUM(val) OVER(PARTITION BY custid) AS pctcust
FROM Sales.OrderValues;

Huxke npezpcrasiien pe3yibTaT (B COKpalleHHOM BUJIE).

orderid custid val pctall pctcust
10643 1 814.50 0.0643470029014691672941 19.0615492628130119354083
10692 1 878.00 0.0693636200705830925528 20.5476246197051252047741
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10702 1 330.00 0.0260706089103558320528 7.7229113035338169904048
10835 1 845.80 0.0668197606556938265161 19.7940556985724315469225
10952 1 471.20 0.0372256694501808123130 11.0273812309852562602387
11011 1 933.50 0.0737482224782338461253 21.8464778843903580622513
10926 2 514.40 0.0406385491620819394181 36.6655974910011048148544
10759 2 320.00 0.0252805904585268674452 22.8090808653195053280587
10625 2 479.75 0.0379011352264945770526 34.1958017035532271285505
10308 2 88.80 0.0070153638522412057160 6.3295199401261627285362
10365 3 403.20 0.0318535439777438529809 5.7403352515240647040566

(cTpok obpaborano: 830)

C Boixonom SQL Server 2012 arperaTHbie hyHKITUN HAYAIHU TO/IEPKUBATD YIIOPS-
JOYEHME U 3aJaHUe TPAHUIL. ITO JaeT BO3MOKHOCTD IIPOM3BOAUTE HOJIee CJIOKHBIE BbI-
YUCJIEHU, HATIPUMEP TPOMEKYTOUHbIE U CKOJTB3AIINE arPEraThl, ONpeiesicHIe ePHo/a,
MIPOIIIE/IIIEro ¢ Havyasa rojfa, u T. . /laBaiite ele pa3 pacCMOTPUM MPUMeD, KOTOPBI
s MICII0JIb30BaJI B Hayasle pasjea 00 OKOHHBIX QYHKIUAX.

SELECT empid, ordermonth, val,
SUM (val) OVER(PARTITION BY empid
ORDER BY ordermonth
ROWS BETWEEN UNBOUNDED PRECEDING
AND CURRENT ROW) AS runval
FROM Sales.EmpOrders;

ITOT 3aIPOC FEHEPUPYET CEAYIONMil Habop (IPenCTaBIEHHbII B COKPAILIEHHOM BH/IE).

empid ordermonth wval runval

1 2006-07-01 1614.88 1614.88
1 2006-08-01 5555.90 7170.78
1 2006-09-01 6651.00 13821.78
1 2006-10-01 3933.18 17754.96
1 2006-11-01 9562.65 27317.61

2006-07-01 1176.00 1176.00
2006-08-01 1814.00 2990.00
2006-09-01 2950.80 5940.80
2006-10-01 5164.00 11104.80
2006-11-01 4614.58 15719.38

DN DD DN

(cTpoxk obpaborano: 192)

Kaxmast ctpoka B mpezicTaBieHnn EmpOrders XpaHUT UHGOPMAIINIO O JlaTe BbI-
[OJIHEHNUS 3aKa3a ¥ COTPYAHUKE, KOTOPBIH 9TOT 3aKa3 o6pabaThiBasL. 3ampoc BO3Bpa-
IAET s KAKIOH 3aIliCU MECSUHYIO CyMMY U OOIIYI0 TIPOMEKYTOUHYIO CYMMY BCEX
3aKa30BCOprﬂHHKa(ZMOMeHTaHaanaeFOaKTHBHOCTHLIHOTeKyHHﬁiMeCHH.qﬁ06m
BHHOHHHTB}HﬂqHCHeHHeﬂHH]QDKﬂOFOCOprﬂHHKaOTHQHbHO,HeO6XOﬂHMOC8KHHOHH-
pOBaTh OKHO 10 cTOJIOILY empid. 3aTeM Hy)KHO YIIOPSIZIOUUTH CTPOKK Ha OCHOBE croabia
ordermonth m ompeeIUTH TPAHUITBI OKHA: ROWS BETWEEN UNBOUNDED PRECEDING
AND CURRENT ROW. [losryuennble paMKy BKJIIOYAIOT WH(OPMAIIIIO O «BCEX 3aKa3aX,
HaXO[AIMXC MeXIY Hada/IOM CEKIIUU U TEKYIIUM MECSALIEM>.

O6o3Havath rpaHuIibl 0KHa B SQL Server MO;KHO MOSKHO PasHBIMH CIIOCOOAMH, HAIIPUMED
TIOCPEZICTBOM CMEITIEHHST BIIEPE]T/Ha3a ] OTHOCUTELHO TEKYIIel cTPOKU. YTOObI 3aXBaTHTh BCE
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3JIEMEHTDI, HAUMHAS BTOPOI CTPOKON C3a/11 1 3aKaHUMBas TIEPBOU CTPOKOH CIiepe/ii, MO3KHO
BOCIIOJTb30BATHCS BBIpaskeHNeM ROWS BETWEEN 2 PRECEDING AND 1 FOLLOWING. Ecrm
JKe Bbl XOTUTE CHATD BepXHee orpaHrdeHue, ykaxkure UNBOUNDED FOLLOWING. OrpezessaTs
TPaHUIIBI MOKHO U TTOCPEJCTBOM KJIIOYEBOTO CJI0Ba RANGE, oziHako B SQL Server oHo numeer
JIOBOJIBHO OTpaHUYEHHOE TIPUMeHeHwe 1 He OyJIeT 371ech paccMarpuBathest. JKemareapHo
BO3/IEPKATHCS OT UCTIOIb30BAHMST ATOTO BapUaHTa BBUJLY €r0 HECOBEPITIEHHON PeaTn3aliu.

OxkoHHbIe PYHKINMHN 06IaAI0T IMUPOKUMHU BO3MOKHOCTSIMU ¥ MOTYT HCIOJIb30BATh-
CsS B Pa3HbIX CUTYyaIMsIX. BpeMst v cHJIbI, IOTpaueHHbIe Ha WX U3yYEHUE, OKYTAT cebst
cTopuliei.

Pa3BopaunBaHue AaHHbIX

PazBopaunBaHue JaHHBIX MTO[PA3yMeBAET TPe0OPA30BAHIE CTPOK B CTOIOITHI C BO3-
MO>KHBIM TIOITYTHBIM arperupoBanueM 3HadeHuil. He BotHyliTECh, €cin TaHHOE OTIpe-
JleJIeHe KaXKeTCs BAM He COBCEM IIOHSITHBIM; U3YYeHUe 9TOI TeMbl JIydllle HAaYuHATh
C pacCMOTPEHUS KOHKPETHBIX TPUMEPOB. YacTo pa3BopaunBaHue JTaHHBIX TPOUCXOINT
Ha 3Tare UX BBIBOJA. 371eCh MBI COCPEIOTOYNMCS Ha TeX CIyJasx, KOTAa 3TOT IpoIece
BBITIOJTHSIETCS € TIOMOIIbI0 s13bika T-SQL BHyTpU camoit B/I.

Bo Bcex npumepax, KoTopble GyIyT pacCMaTpUBaThCs B TEKYILEH TJ1aBe, UCIIOIb3Y-
ercst tabsmia dbo.Orders, KOTOPYTO JIETKO CO3/1aTh ¥ 3aIOJIHUTH C TOMOIIBIO KOZIa, ITPH-
BeJleHHOro B jiuctunre 7.1.

JIuctunr 7.1. Koz 1151 cosnanus u 3anoaHenus tadbauis! dbo.Orders
USE TSQL2012;
IF OBJECT_ID('dbo.Orders', 'U') IS NOT NULL DROP TABLE dbo.Orders;

CREATE TABLE dbo.Orders
(

orderid INT NOT NULL,
orderdate DATE NOT NULL,
empid INT NOT NULL,
custid VARCHAR (5) NOT NULL,
aty INT NOT NULL,

CONSTRAINT PK_Orders PRIMARY KEY (orderid)
)i

INSERT INTO dbo.Orders (orderid, orderdate, empid, custid, qgty)
VALUES

(30001, '20070802', 3, 'A', 10),
(10001, '20071224', 2, 'A', 12),
(10005, '20071224', 1, 'B', 20),
(40001, '20080109', 2, 'A', 40),
(10006, '20080118', 1, 'C', 14),
(20001, '20080212', 2, 'B', 12),
(40005, '20090212', 3, 'A', 10),
(20002, '20090216', 1, 'C', 20),
(30003, '20090418', 2, 'B', 15),
(30004, '20070418', 3, 'C', 22),
(30007, '20090907', 3, 'D', 30);

SELECT * FROM dbo.Orders;
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3ampoc, pasMelleHHbII B KOHIIE 9TOr0 JIMCTUHTA, BBIBOAUT COAEPKUMOE TaOJIMIIb]
dbo.Orders, Kak II0Ka3aHO HIKeE.

orderid orderdate empid custid gty
10001 2007-12-24 2 A 12
10005 2007-12-24 1 B 20
10006 2008-01-18 1 C 14
20001 2008-02-12 2 B 12
20002 2009-02-16 1 C 20
30001 2007-08-02 3 A 10
30003 2009-04-18 2 B 15
30004 2007-04-18 3 C 22
30007 2009-09-07 3 D 30
40001 2008-01-09 2 A 40
40005 2009-02-12 3 A 10

Hpe>1<11e 4YEM /JlaJIbIII€ paCCMaTpUBaTh IPOLECC pa3BOPAYNBaHUA JaHHDBIX, I[aBafITe
HOHpO6y€NIHOHyQHTbO6Hﬂﬁ3KOHquCTBOSaKaBaHHOFOTOBapaﬂHﬂl&ﬁKHOFOCOprHHHKa
1 KJIMeHTa. [[JISI 9TOI'o J0CTATOYHO BbIIIOJIHUTD HpOCTOﬁ 3alpoc.

SELECT empid, custid, SUM(gty) AS sumgty
FROM dbo.Orders
GROUP BY empid, custid;

Pesynbrar Oyaer cleayIonmM.

empid custid sumgty
2 A 52
3 A 20
1 B 20
2 B 27
1 C 34
3 C 22
3 D 30

A Temepp IpeacTaBbTe, 9YTO BaM HEOOXOAUMO BEIBECTH STOT PE3yJIbTAT TaK, KaK I0-
Kazano B Tabsue 7.1.

Ta6auna 7.1. PazsepHyToe 1peicTaBieHne oOIero KoJu4ecTBO 3aKa3aHHOTo ToBapa
JUISI COTPYIHUKOB (CTPOKH) U KJIUEHTOB (CTOIOIBI)

empid A B C D
1 NULL 20 34 NULL
2 52 NULL 22 NULL
3 20 NULL 22 30

371ech BBl MOJKETE BUJIETh arperMpoBaHHbIE Y PAa3BEPHYThIE MaHHbIe U3 TaOJIUIbI
dbo.Orders; tipoiiece, B pesyJibTare KOTOPOro OHU ObLIN IIPEACTABIEHBI TAKUM 00Pa3oM,
Ha3bIBAETCS pa3BOPaYHBaAHUEM.

[Tportecc pa3BopaurBaHUsT COCTOUT U3 TPEX IOTHUECKUX ATATIOB, C KK IBIM 13 KOTO-
PBIX CBSI3aH COOTBETCTBYIONINI 3JIEMEHT: TPYNTTUPOBaHMe (TI0 CTPOKAM ), PACIpeie/icHIe
(110 cTosib1am) U arperupoBaHue (€ MOMOIIBIO arPEraTHON QYHKIHN).
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B aToMm ipumMepe /17151 KayK10TO YHUKAIBHOTO MIeHTU(UKATOPA COTPYIHUKA HYKHO
CTEHEPUPOBATH 110 OTHOH CTPOKeE. ITO O3HAUYAET, UTO cTPOKHU B Tabsuie dbo.Orders nosmx-
HBI OBITH CTPYNITUPOBAHBI 110 aTPUOYTY empid, KOTOPbIil B JAHHOM CJIyJae BBICTYIAET
TPYIIIUPYIOIIIM 3JIEMEHTOM.

B Ta6auiie dbo.Orders ectb aBa cTo/1611a, KOTOPbIE XPAHAT COOTBETCTBEHHO UeHTU(DU-
KaTOPbI KIMEHTOB U KOJTMUECTBO TOBAPOB, KOTOPOE 3TU KJIUEHTHI 3aKasbiBasu. [Iporecc
pasBOpaYMBaHUs IPEAINOJIAraeT MOJIydYeHHe PasHbIX PE3yIbTUPYIOIUX CTOJOLOB A
KasK/[0r0 YHUKaJIbHOIO MAEHTH(PUKATOPA; IIPH DTOM KasK (bl CTOJIOEL] 10JIKEH COIEePKaTh
ob1Iiee KOJIMYeCTBO 3aKa3aHHOTO TOBapa JIJIst COOTBETCTBYOIIEro KineHTa. Dakruuecku
9TO «paclpe/ieJieHrne» KOJMYecTBa ToBapa o arpubyry custid.

TIporiecc pasBOPaUMBAHMS BKITIOUAET ITAI TPYIITMPOBAHIIS, TIO9TOMY BaM HEOOXOIIMO
arperrpoBaTh JaHHbIE, YTOOBI CFEHEPUPOBATH UTOTOBBIN PE3YJIbTAT HA «[1EPECEUCHIH» TPYTI-
MIFPYIOIIETO ¥ PACTIPEEIISIONIETO 3JIEMEHTOB. /71T 3TOT0 HYKHO ONPEEUTh arperaTHyio
dyHKmo (B HaIeM ciydae SUM) M arperatHbii /ieMeHT (B IAHHOM ITpUMepe aTpudyT qty).

Ente pas: mporiecc pazBopaunBaHus COCTOUT U3 TPYNITUPOBAHUS, PACTIPe/eTIeHUS
U arperupoBaHusi. B JaHHOM TIprMepe MbI TPYIIITUPYEM 110 aTpubyTy empid, pacrpeje-
JisieM (KOJIMYeCTBO TOBapa) 1o cust id u arperupyem ¢ moMolibio pyHkimum SUM (gty ) .
[Tocre onpesiesiennst BcexX 3TUX 37IeMEHTOB OCTAHETCST TOJBKO PACCTABUTH UX B HYKHBIX
MecTax BHYTPH YHUBEPCAJIbHOTO MabJIoHa sl Pa3BOPAuYNBaHUs JAHHBIX.

B aToit raBe paccmarpuBaeTcs Ba MOAX0/a K MPOIECCy Pa3BOPAYNBAHIS; OIMH
SIBJISIETCST CTAHITAPTHBIM, a IPYTOH MO/I/IEP>KIUBAETCS TOJBKO B s13b1ke T-SQL (¢ ncnors-
30BaHMeM orieparopa PIVOT).

CtaHpapTHble cpeacTBa

CranpapTHoe pellieHUe [/ Pa3BOPAYMBAHMS JIAHHBIX BKJIOYAET BCE TPU ITAIIA,
KOTOPBIE BBIIIOJIHAIOTCSA B TOBOJIBHO IIPO3PAYHOM CTUJIE.

I'pynmnupoBanne mpousBOAUTCS 3a cUeT MHCTPYKIMKU GROUP BY; B HallleM cJIydyae
9T0 OyzeT BHITJISIIETh Kak GROUP BY empid.

Jrall paciipeie/ieHrs peain3yeTcst OCPeCTBOM MHCTPYKITMN SELECT 1 BBIPDAKCHUS
CASE, KOTOPBIE OTHOCSITCS K KGKIOMY CTOJIOITY. SHAYEHST PACTPEETSIIOIIETO DIEMEH-
Ta Hy)KHO 3HATH 3apaHee, YTOOBI YKA3aTh [JIsT KAKI0TO U3 HUX OTAETHLHOE BRIPAKEHNE.
B namrem carydae Takux BbIpaskeHUi GyIeT YeThIpe — MO OHOMY Ha KaXKIOTO KIHEHTA
(A, B, Cu D). Haipumep, BOT Kak BBITJISIZIUT KO/ JIJI KJIUEHTa A.

CASE WHEN custid = 'A' THEN gty END

ITO BhIpaXKeHMe BO3BpAlaeT KOJIMYECTBO 3aKa3aHHOTO TOBAPa, HO TOJBKO €CIH
3aKas Jies1al KJINeHT A; B IPOTUBHOM cJIydae Bo3Bpamaercs NULL. Kak BbI moMHHUTE,
€CJI1 B BbIpakKeHUU CASE HEeT MHCTPYKIUU ELSE, 110 YMOJIYaHUIO MCII0JIb3YeTCsI ELSE
NULL. OTO 03HAYAET, UTO B IETEBOM CTOJIOIE OY/IyT HOSIBISATHCS 3HAYCHUSI, CBSI3AHHbIE
TOJIBKO C KJIMEHTOM A, a BO BCEX OCTAJIbHBIX CJIyyasiX — IPUMEHATbCs OTMeTKa NULL.

Eciv BbI He 3HaeTe 3apanee, Kakue 3HAY€HIs BaM HY;KHO pacIipe/iesisiTh (B HAIlleM cryJdae
3TO OT/EJIbHBIE UICHTU(UKATOPDI KJIMEHTOB), U XOTUTE TIOJIy4uTh uX u3 b/l, ciemnyer mc-
OJIb30BATh IMHAMUYECKIE KOHCTPYKIUK A3bIKa SQL, uToObI Ha JIETY CO3/IATh 1 BBHINOIHUTh
CTPOKY C 3a1pocoM. J[unammdeckoe pa3BopaunBaHue JaHHbIX paccMaTpuBaeTcs B riiase 10.
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Hakomelt, sTar arperaluy J0CTUTaeTCs 3a CUET IIPUMEHEHUS K Pe3yJIbTaTy, KOTOPbIii
BO3BPANIAETCA KasK/BIM BbIpakeHneM CASE, COOTBETCTBYIONIEH arperatHoil (hyHKIumn
(SUM, B namrem ciayuae). Hanpumep, cieayiomee BhIpaskeHue reHepupyeT UTOTOBbII
crosberr 71 KaueHTa A.

SUM (CASE WHEN custid = 'A' THEN gty END) AS A

Komeuno, Bbi6op arperatHoit GyHKIMN 3aBUCUT OT KOHKPETHOTO 3aITPOCa; 9TO MOTYT
OBITH (DYHKITKM MAX, MTN w1 COUNT.

Huske npecTaBiieH MOJTHOLEHHBIH 3aI1poC, KOTOPBIN pasBoOpaYMBacT JaHHbIE O 3a-
Kazax, Bo3Bpallas o0LIee KOJMYEeCTBO TOBapa s Kax/I0ro COTPYAHUKA (110 CTPOKaM)
u karenTa (1o crosibiam).

SELECT empid,

SUM (CASE WHEN custid = 'A' THEN gty END) AS A,
SUM (CASE WHEN custid = 'B' THEN gty END) AS B,
SUM (CASE WHEN custid = 'C' THEN gty END) AS C,
SUM (CASE WHEN custid = 'D' THEN gty END) AS D

FROM dbo.Orders
GROUP BY empid;

Pesynbrat, KOTOPbIl TeHEPUPYET TOT 3aIPOC, MOKas3aH B tabJmie 7.1.

BctpoeHHbin onepaTtop PIVOT

Azbik T-SQL nogiepxuBaer HecTaHAPTHBIN ONEepaTop 1o/l Ha3BaHueM PIVOT.
Kaxk u mo6bie npyrie tabiaudnbie omepaTops! (Hampumep, JOIN), OH BBITOTHIETCS
B KOHTEKCTE MHCTPYKIMU FROM. OH Geper UCXOAHYI0 TabJIuily Wik TabJIMIHOe BbIpa-
JKeHUe, pa3BopaynBaeT JJaHHbIE ¥ BO3BPaIllaeT UTOTOBBIH pedyJibraT. Oneparop PIVOT
COCTOUT M3 TeX K€ JOTHIECKIX ITAMOB 00pabOTKI, KOTOPBIE MBI PACCMATPUBAIN PaHee
(TpynmupoBaHue, pacrpesieleHre U arpeTuPoOBaHne), U ¢ TeMU Ke ajieMeHTaMn. Pas-
HUIIA 3aKJII0YAETCS B TOM, YTO OH MCIIOJIb3yeT CUHTAKCHC, BCTPOECHHBIH B s13bIK T-SQL.

B 1iesiom, 3ampoc ¢ oriepatopoM PIVOT BBITJSIIUT CIEAYIONUM 0OPA30M.

SELECT
FROM <Tabnuila_uny_TablndHoe_BHpaxeHune>
PIVOT (<arperaTHasi_OoyHKIMS> (<aTperaTHH_2JIeMeHT>)
FOR <pacrpenensaommuil_3JIeMeHT >
IN (<ueJeBbe_CTONbOIE>) ) AS <IICEeBIOHVM_MTOTOBOM_TabJIMUITL>

.7

B crobrax oneparopa PIVOT HYKHO yKa3aTb arperatuyio (GpyHKIMIO (B HalleM
mpuMepe 3To SUM), arperaTHBIN aJieMeHT (gty ), pacpeeaionuii ameMeHT (custid)
1 CITUCOK 1eJieBbIX ¢Toa010B (A, B, C, D). ITocie 91010 JoJsKeH ObITh HasHAUEH IICEBIOHIM
JUUI UTOTOBOM TaOJIUILbIL.

Baxkro oTMeTUTD, 4TO /17151 oiepaTopa PIVOT He HYKHO YKa3bIBaTh OT/EJbHBII
IPYIIUPYIONINIL 9IEMEHT, B PE3YJIbTATE YETO HCUE3aeT HEOOXOAUMOCTH B UHCTPYK-
uuu GROUP BY. I'pynnupoBanue BbIIIOJHAETCS aBTOMAaTHYeCKU Ha OCHOBE BCeX
aTpubyTOB UCXOAHOM TabAUIbl (MU TAGJIUYHOTO BBIPAKEHUS ), KOTOPbHIE He OBLIN
yKasaHbl JIJIsT Paclpe/leJIeHUsT WU arperaiui. Bol J0JKHBL yOETUTHCS B TOM, 4TO

231




masa 7

BaIa TabuIa He COAEePIKUT aTpUOYTOB, KOTOPbHIE HE UCTIONB3YIOTCS Ha TaHHBIX TPEX
sTarax, YToObl TPYNNUPOBAHUE TPOUCXOIIIO TOJBKO 10 HYKHBIM 3J1eMeHTaM. J{ist
3TOTO omepaTop PIVOT MOKHO IPUMEHSITH He K caMOl Tabuuile (B HAILlleM CJydae
Orders), a k TaOJUYHOMY BBIPAKEHHUIO, B KOTOPOM COJEPIKATCS JIUIIb Te aTpuly-
ThI, KOTOPbIE YYaCTBYIOT B MPOIECCE Pa3BOpauyMBaHUs AaHHBIX. BoT kKak Oymer
BBITJISIIETh HAIl N3HAYAJIBHBIN MTPUMED, €CJTU ero Mepenuncarh ¢ UCIO0Jb30BAHNEM
omepartopa PIVOT.

SELECT empid, A, B, C, D
FROM (SELECT empid, custid, gty
FROM dbo.Orders) AS D
PIVOT (SUM(gty) FOR custid IN(A, B, C, D)) AS P;

BwmecTo Toro uTo6bI 06paraThest Hanpsmyio K tabsmiie dbo.Orders, oepatop PIVOT
paboTaeT ¢ MPOU3BOAHON TabmuIleit o/ HazBaHueM D, KoTopast COAEPKUT TOJBKO Te
3JIEMEHTBI, KOTOPbIE YYaCTBYIOT B pa3BopauMBaHuy, — empid, custid u gty. Ecian
orGpocuTh pacipeesstonuii (cust id) u arperupyommuii (gty) arpubyThl, OCTaHETCsI
arpubyT empid, KOTOPHIiT 1 OY/IET NCTIOIB30BATHCS JITIsT TPYITTUPOBAHIS.

Pe3ybTat BBITOTHEHNUST 9TOTO 3aTPOCa BbI MOXKeTe HabmoaaTh B Tabswie 7.1.

Yrto6bl TOHATD, 3aUeM HaM 3/1eCh ITOHAZ00MI0Ch TabJnyHOoe BBIpAKEHUE, JaBaiTe
norpobyeM MPUMEHNTH oniepatop PTVOT HemocpeacTBeHHO K Tabsuite dbo.Order.

SELECT empid, A, B, C, D
FROM dbo.Orders
PIVOT(SUM(gty) FOR custid IN(A, B, C, D)) AS P;

Tabmia dbo.Orders comepsxut cronbis orderid, orderdate, empid, custid u qty. Ecom or-
GPOCUTD BIIEMEHTBI JIJIsI PaCTpe/IeIeHust U arperrpoBanus (custid u gty ), ocTaHyTCs
aTpubyThl orderid, orderdate 1 empid, KOTOpbIE OYAYT UCIIOIb30BATHC IIPH IPYII-
nuposannu. Takum 06pasoM, aTOT 3aIIPOC BEPHET CIAEYIONHIi Pe3yIbTaT.

empid A B C D

2 12 NULL NULL NULL
1 NULL 20 NULL NULL
1 NULL NULL 14 NULL
2 NULL 12 NULL NULL
1 NULL NULL 20 NULL
3 10 NULL NULL NULL
2 NULL 15 NULL NULL
3 NULL NULL 22 NULL
3 NULL NULL NULL 30

2 40 NULL NULL NULL
3 10 NULL NULL NULL

(cTpoxk obpaborano: 11)

[Tockombky crosbert orderid sIBJIIETCST OTHUM U3 TPYTIIUPYIONINX 3JIEMEHTOB, BbI MOJTY-
YUTE IO OTHON CTPOKE JIIsT KAXK/IOTO 3aKasa, a He JIst KaKI0ro coTpyaanka. Ecim 6b1 Mb
HCIIOJTb30BAJIH CTAHIAPTHBIE CPEICTBA JIJIsl PA3BOPAYMBaHUs IJAHHBIX, aTpUOY ThI orderid,
orderdate u empid HPUILIOCH ObI IEPEUNUCTUTH B MHCTPYKIMU GROUP  BY, Kak IO-
KasaHo Jlajiee.
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SELECT empid,

SUM (CASE WHEN custid = 'A' THEN gty END) AS A,
SUM (CASE WHEN custid = 'B' THEN gty END) AS B,
SUM (CASE WHEN custid = 'C' THEN gty END) AS C,
SUM (CASE WHEN custid = 'D' THEN gty END) AS D

FROM dbo.Orders
GROUP BY orderid, orderdate, empid;

HacrosrenbHo He pekoMeHAyI0 BaM paboTaTh ¢ MCXOAHOI Tabjmilell HallPsAMYIO,
JasKe eCJIM OHA He COAEPKUT JUIIHKUX aTpubyToB. Benp B OyayiueM B Hee MOTYT ObITh
J0GaBJIeHbI HOBBIE CTOJIOIIBI, UTO C/E/IAeT PE3YIbTAaThl BAIIUX 3aIIPOCOB HEKOPPEKTHBIMU.
BwMecTo 3TOTO B KavecTBe BXOSMNIMX apTYMEHTOB JIJIS oriepatopa PTVOT KeJaTeJbHO
HCIOJIb30BaTh TaOJINYHbIE BHIPAXKEHUS; MOKHO CKa3aTh, YTO HTO He MEHee BajKHO, YeM
cO0OTIOIeHIe CUHTAKCUCA.

JlaBaiiTe paccMOTPHM ellie OIH TTPUMeEP Pa3BOpaunBaHUsI TaHHBIX. Panee MbI BBIBO-
VLT COTPYIHIKOB B CTPOKAX M KIIHEHTOB B CTOJIOIIAX, TETIEPD KE CAETAEM TIO-IPYTOMY:
IPYHIHUPYIONIMM 3JIeMEHTOM Oy/IeT cust id, pacupefessionumM — empid u arperupy-
10MMM — Bee Ta ke GhyHKImg SUM (gty ) . Terepn, Kor/ia Bbl 3HaeTe, Kak B 11€JI0M BbITJIS-
[T pa3BopauuBanue (CTaHAapTHOE UJIM C UCI0Jb30BaHNEM BCTPOEHHOTO ollepaTopa),
BaM JIOCTaTOYHO IIPOCTO Pa3MECTUTDh 3JIEMEHTBI Ha [TO/IXO/IAINX 03UIMAX. B cienyroem
3aIIpoce 9TO JeJlaeTcs ¢ IIOMOLIbIO BCTPOEHHOro olepaTopa PIVOT.

SELECT custid, [1]1, [2], [3]
FROM (SELECT empid, custid, gty
FROM dbo.Orders) AS D
PIVOT (SUM(gty) FOR empid IN([1], [2], [3])) AS P;

B cron6iie empid nexoaHoiM TabIMIBI XpaHATCS WAEHTU(hUKATOPDI 1, 2 1 3, U B pe3y.ib-
THPYyIOTeM Habope OHU TIPEBPATIAIOTCS B NMeHa atpubyToB. OMHAKO NMeHa 0ObEKTOB
B b/l He MoryT HaUMHATBCA € ITU(PBI, TO3TOMY B BbIpa)KeHUH PTVOT IN BbI JJOJIKHBI
BBIJIEIUTD UX C TOMOTIIO KBAPATHBIX CKOOOK.

ITOT 3aIlIpoC BO3BPaAIlaeT CJIeIIyIOH_[I/Iﬁ pe3yabTart.

custid 1 2 3

A NULL 52 20

B 20 27 NULL
C 34 NULL 22

D NULL NULL 30

OTMeHa pa3BopaYMBaHUS OaHHbIX

OTMeHa pa3BOpAYUBAHUS JAHHBIX — 9TO (PaKTHUECKHU TPpeobpazoBaHme CTOAOIOB
B cTpokn. Kak mpasiio, mogo6HbIH TIPoTiece opasyMeBaeT paboTy ¢ JaHHBIMH, KOTOPBIE
paree OBLITH Pa3BEPHYTHI; ITPU HTOM U3 OTHON HCXOIHON CTPOKY TEHEPUPYETCST HECKOIBKO
UTOTOBBIX CTPOK C YHUKAJIbHBIMI 3HAYEHUSIME B OJTHOM U3 CTOJIOIOB. J[pyriMu CJI0BaMH,
KayK/1ast 3aIUCh PA3BEPHYTON TabJIMIBI TPU 0OPATHOM MPOIECCE MOKET MPEBPATUThCS
BO MHOYKECTBO 3ariceil — 1Mo OIHO# Ha Kask/oe 3HaueHue B 3aiantioM crosbiie. [Tona-
gasry Takoe 0ObsICHEH e MOJKET MOKA3aThCsT HE COBCEM TIOHSITHBIM, TOTOMY 0OPaTHMCST
K KOHKPETHOMY TIPUMEpY.
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3amycTure cieayomnil Koa, yToObl co31aTh 1 3anoHUTH Tabsuiry EmpCustOrders
B B/ TSQL2012.

USE TSQL2012;

IF OBJECT_ID('dbo.EmpCustOrders', 'U') IS NOT NULL DROP TABLE dbo.
EmpCustOrders;

CREATE TABLE dbo.EmpCustOrders
(
empid INT NOT NULL
CONSTRAINT PK_EmpCustOrders PRIMARY KEY,
A VARCHAR(5) NULL,

B VARCHAR(5) NULL,
C VARCHAR(5) NULL,
D VARCHAR(5) NULL

)

INSERT INTO dbo.EmpCustOrders (empid, A, B, C, D)
SELECT empid, A, B, C, D
FROM (SELECT empid, custid, gty
FROM dbo.Orders) AS D
PIVOT (SUM(gty) FOR custid IN(A, B, C, D)) AS P;

SELECT * FROM dbo.EmpCustOrders;

COlIep)KI/IMOQ ATOM T3.6JII/IHI)I ITOKa3aHO HMKE.

empid A B C D
1 NULL 20 34 NULL
2 52 27 NULL NULL
3 20 NULL 22 30

¥ Ka)KZ10ro cCOTpyIHMKA €CThb OT/eJIbHAs CTPOKA, a JI/Is1 KJIMEeHTOB BbI/Ie/IeHO YeThIpe
crosibia: A, B, C u D. Kpome Toro, Ha riepeceyeHur CTPOK U CTOJIOIIOB MOXKHO HAOJII0aTh
KOJIMYIECTBO 3aKa3aHHOTO ToBapa (U [7IsT KIIMEHTOB, U /Tt COTPYAHUKOB). O6paTnTe BHHI-
MaHue, YTO MepeceveHns, ¢ KOTOPBIMU He CBsI3aHa MH(opMaIus o 3akasax, a0t NULL.
[IpencraBbTe, 4TO BaM HY>KHO OTMEHUTDb pa3BopadynBaHue JaHHbIX, TO €CTb C/IeJIaTh TaK,
4TOOBI UTOTOBBIE CTPOKU XPAHUJIN JAHHBIE O KayKJIOM COTPY/IHUKE, KITHEHTE ¥ KOJIUUECTBE
3aKa3aHHOTO TOBapa. Pe3ysbrar OyieT BhITJISIETh TaK.

B crieyionux pasjesnax Mbl PACCMOTPHM JIBa MOAXO0/A K PEIIEHUTO 9TOH TIPOOIEMBI;
OJIVH SIBJISIETCST CTAHAAPTHBIM, a IPYTOH MO/IeP>KUBaeTCs TOJIBKO B s13bike T-SQL (¢ nc-
M0JTh30BaHKeM otiepatopa UNPTVOT).
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CtaHpapTHble cpeacTBa

CrangapTHBIN TOAXOA K OTMEHE PasBOpPauMBaHU JaHHBIX SBHBIM 00pa3soM pea-
JIU3YET TPU JIOTUUECKUX dTana o6paboTKU: co3/anne KON, U3BJedeHne 2JIEMEHTOB
U yJlajleHue JUIIHUX [1lepecedennii.

[TepBbIM f1€710M HY?KHO CO37IaTh HECKOJILKO KOTIMH KasK01 MCXOHON CTPOKU — UX
HCITIO OTIPEIETSIETCS] KOTMYECTBOM CTOMOIOB, KOTOPBIE Pa3BOpaYnBaioTcs. B Hatem
caydae jist crosi610B A, B, C 11 D, KOTOpbBIE TIPEACTABISIOT UAEHTU(DUKATOPBI KIUEHTOB,
HY’KHO CTEHEPUPOBATH 10 OAHON Komu. B pessiinonHoii anre6pe u sisbike SQL Takas
oTIepaIiis Ha3bIBAETCS IeKapTOBBIM NPOU3BeeHHeM (M1 IEPEKPECTHBIM COCMHEHU-
em). JI7st ee BBITOJTHEH ST HEOOXOANMO coemHuTh Tabsruity EmpCustOrders u BupTyabHbIit
HAOOP, KOTOPBIH COMEPKUT MO OXHON CTPOKE TSI KASKIOTO KINEHTA.

YTo6BI CO3MATH €T0, MOKHO BOCTIOIH30BATHCS KOHCTPYKTOPOM TabIIMIHBIX 3HAYEHNT,
MpeCTaBIeHHBIM MHCTPYKITNEH VALUES. 3arpoc, pealu3yonuii IepBblii aTall Hallero
pellieHus, BBITJISUT TaK.

SELECT *
FROM dbo.EmpCustOrders
CROSS JOIN (VALUES('A'),('B'"),('C'),('D'")) AS Custs(custid);

EcJin BBI ellie He 3HAKOMBbI ¢ HHCTPYKIUel VALUES, HoApoOHY 0 HHGOPMALIUIO O Heil
MOKHO HAWTH B TJiaBe 8.

3armpoc, KOTOPHIN B HAIIEM CJIydae peajnu3yeT TMePBBIF 3Tall, BBIBOAUT CJIELYTOTNN
pe3yJibTar.

empid A B C D custid
1 NULL 20 34 NULL A
1 NULL 20 34 NULL B
1 NULL 20 34 NULL C
1 NULL 20 34 NULL D
2 52 27 NULL NULL A
2 52 27 NULL NULL B
2 52 27 NULL NULL C
2 52 27 NULL NULL D
3 20 NULL 22 30 A
3 20 NULL 22 30 B
3 20 NULL 22 30 C
3 20 NULL 22 30 D

Kak BupinTe, MBI MMOJTYYUJIA YETHIPE KOTTUU KaXKA0H MCXOIHON CTPOKU — IO OZIHOM
g kanentos A, B, Cu D.

BTopoii sTan sakodaeTcs B co3gaHuy cToa0na (B HalleM cIydae 3T qly), KOTOpbIi
Oy/IeT XpaHUTh 3HAUEHNS, CBA3aHHBIE C TEKYITMM KireHToM. Hamprmep, eciu Tekytiee
3HayeHue cTosoma custid paBHo A, cTosber JoKeH BEPHYTH COJAePKUMOe aTpudyTa 110/
Ha3BaHUEM A. DTOT aJTOPUTM MOKHO Pean30BaTh € TIOMOIIbIO BbIpaxkeHust CASE, Kak
MTOKA3aHO HIKE.

SELECT empid, custid,
CASE custid
WHEN 'A' THEN A
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WHEN 'B' THEN B
WHEN 'C' THEN C
WHEN 'D' THEN D

END AS gty
FROM dbo.EmpCustOrders
CROSS JOIN (VALUES('A'),('B'),('C"'),('D')) AS Custs(custid);

ITOT 3aIPOC BO3BPAIACT CJIEAYIONINHI Pe3yibTaT.

empid custid gty

NULL
20
34
NULL
52
27
NULL
NULL
20
NULL
22
30

WWWwWwNnNDNNDE P e
ogQwr»onNwr»Uunwo >

Kax BBI TOMHWTE, /7T TIPEACTABIEHNST TUIHUX TIEPECEUeH it B NCXOHO Tabu-
Tle UCTIOJIB30BATNCH OTMETKY NULL. UT0OBI OT HUX M30aBUTHCS, HY/KHO OTPEAETUTDH
TabIMYHOE BBIPAKEHIE, OCHOBAHHOE Ha 3aITPOCe, KOTOPBIN Pean3yeT BTOPOI aTal, 3a-
TeM OThUIBTPOBATH 3HAYeH s NULL BO BHelNTHeM Koze. VITOTOBOe perieHie BBITISIANT
CJIELYIOIUM 0OPA30OM.

SELECT *
FROM (SELECT empid, custid,
CASE custid
WHEN 'A' THEN A
WHEN 'B' THEN B
WHEN 'C' THEN C
WHEN 'D' THEN D

END AS gty
FROM dbo.EmpCustOrders
CROSS JOIN (VALUES('A'),('B'),('C'),('D"))

AS Custs(custid)) AS D

WHERE gty IS NOT NULL;

Huzxe mpencTaBiien pe3yibTart.

empid custid gty

1 B 20
1 C 34
2 A 52
2 B 27
3 A 20
3 C 22
3 D 30
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BcTpoeHHbii onepaTtop UNPIVOT

OTMeHa pasBopaunBaHUsI JAHHBIX TOPa3yMeBaeT CBe/leHre T060M NCXOAHOI Tab-
JIMIBL K IBYM UTOTOBBIM cTOJIOIaM. B aToM nipumepe y Hac ectb crobibt A, B, C u D, us
KOTOPBIX HYKHO TOJYYUTh aTpuOyThI MO/l Ha3BaHUeM custid U gty; MepBbId GyaeT
XPaHUTh MMeHa MCXOAHBIX cTo010B (A, B, C 1 D), a Bo BTOpoM GyIyT HAXOAUTHCS WX
3HaueHus1 (B HAIIIEM CJIydae 3TO KOJTMUECTBO 3aKazanHoro ToBapa). B SQL Server umeercs
HO/UIEPIKKA OY€Hb M3STITHOTO M MITHUMAJTUCTHYECKOTO TabJIMIHOTO otiepatopa UNPTVOT,
KOTOPBI 06IA/IA€T CIAEMYIONIM CHHTAKCHCOM.

SELECT
FROM <Tabnuila_wuny_TabindHoe_BHpaxeHue>
UNPIVOT (<11eneBo¥y_cTonbell_Jisd_XpaHeHMsI_MUCXOMOHHX_3HadeHUM >
FOR <I1eneBOM_CTOoNbell_mjs_xXpaHeHUs_VMeH_MCXOIHBX_CTOJIOIIOB>
IN (<mMCXOmHBIE_CTOJIDOIIL>) ) AS <IICeBIOHUM MTOTOBOV_TabJIMIIB>

TabnuunbIii oriepatop UNPTVOT, KaK U ero MPOTHUBOMOJIOKHOCTE — PTVOT, paboTaeT
B KOHTEKCTe MHCTPYKIUU FROM. Ha Bxon eMy I10J1aeTcs Ta6JII/H_[a iy TabJIMYHOe Bbl-
pakenue (B HaIeM caydae EmpCustOrders). BHYyTpH KPYTIBIX CKOOOK OTIPEAEIISAIOTCST
aTpubyTHI, KOTOPBIE OYAYT XPAHUTH COAEPKUMOE ¥ MMEHA UCXOIHBIX CTOJIOIOB (qty
u custid), a Takxke criucok aTux uMeH (A, B, C u D). [Tocse cko60k HE0OXOMMO yKa3aTh
MICEBIOHNUM, KOTOPBIi Oy/eT HazHayeH Tabiuile, MOJYIEHHON B pe3yabraTe paboThl
9TOrO olieparopa.

Huske npejictaBiieH rOTOBBII 3a11POC, KOTOPBII OTMEHsIET Pa3BOPAUYNBAHUE JTAHHBIX
C TTIOMOTITHIO BCTPOEHHBIX CPeCTB s13bika T-SQL.

SELECT empid, custid, gty
FROM dbo.EmpCustOrders
UNPIVOT (gty FOR custid IN(A, B, C, D)) AS U;

CTOUT OTMETHUTBD, 4TO OTlepaTop UNPIVOT peasn3yeT Te JKe JOTHUECKUE ITAITbI 00-
paboTKH, 4TO GBI OMUCAHBI PaHee, — TeHEPUPOBAHUE KON, U3BJIEYECHIE SJIEMEHTOB
U yJlaJieHue mepecedyeHnii ¢ otMeTkaMu NULL. B oTamune OT cTaHZQPTHOTO pelieHus
TOCJIE/THUTT ATATT 37IECh SIBISIETCST 0053 TETHHBIM.

Taxske Hy:KHO 06paTUTh BHIMAaHUE HA TO, YTO B PE3yJIbTaTe OTMEHbI Pa3BOpaYNBa-
HIsT TabJTHIA He BO3BPAIAETCST K CBOEMY MTEPBOHAYAIHLHOMY BUTY. ITO, CKOPEE, TPeod-
pasoBaHue pa3BepHYTHIX 3HAUEHUI B HOBBIN hopmat. Ho ecim mocsie OTMeHbI JaHHON
oTepaIi BBITIOMHUTD €€ eIMle Pas, MOJIYYUTCs Ta caMast pasBepHyTas Tabiuia. J[pyriumu
CJIOBAMU, TIPY TIEPBOM Pa3BOPAYNBAHNY arperupoOBaHNe TPUBOIUT K YACTHYHON ITOTepe
napopMmarmn. [loce sToro mambHelimme onepaii OTMEHBI 1 BOCCTAHOBJICHUS SIBJISI-
I0TCS TIOJTHOCTBIO OOPATUMBIMHU.

Teneps moxere ouncTuTh b/I, BBITOMHUB CIIeAYIOMNTI KO/,

IF OBJECT_ID('dbo.EmpCustOrders', 'U') IS NOT NULL DROP TABLE dbo.
EmpCustOrders;
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Mpynnupylowme Habopbl

B Teky1tem pasmesie pacCMaTPUBAIOTCS TPYTITUPYIOIHe HaGOPHI KaK TAKOBBIE 1 WX
peammzarus B SQL Server.

Ipynnupyomuii Ha6op — TO TPOCTO CIUCOK ATPUGYTOB, MO KOTOPHIM TIPOU3BO-
nuTed rpynnupoBanue. B a3pike SQL kax /bl arperaTHbIN 3a11poc TPAAUIIMOHHO MOXKET
OTIPEIEJISATH TOJIBKO OIUH TPYIIUPYIONIHA Habop. DTa 0cOOEHHOCTD MPOUIITIOCTPUPOBAHA
B IIpUMepax, PEJCTABICHHBIX HUXKE.

SELECT empid, custid, SUM(gty) AS sumgty
FROM dbo.Orders
GROUP BY empid, custid;

SELECT empid, SUM(gty) AS sumgty
FROM dbo.Orders
GROUP BY empid;

SELECT custid, SUM(gty) AS sumgty
FROM dbo.Orders
GROUP BY custid;

SELECT SUM(gty) AS sumgty
FROM dbo.Orders;

B mepBoM mpuMepe TPYHIUPYIONIMM HAOOPOM SIBJISIIOTCS cTOJIOIBT empid, custid;
BO BTOPOM 9TO croJber] empid, B TperbeM — custid, a B 4eTBEepTOM MbI IMeeM OIIpe/ie/ie-
HI€ IycTOro Habopa — () . DTOT KOJI IAET YEThIPE PE3YIbTATA — [0 OHOMY JIJISI KAsKIOTO
3ampoca.

Teneps mpeIcTaBbTE, YTO BMECTO YETHIPEX OT/AETLHBIX HAOOPOB BbI XOTUTE TIOJIYYUTh
OJIMH, B KOTOPOM cOOPaHBI BCe arpernpoBaHHbie JaHHble. [/ 9TOro MOKHO BOCTIOH30-
BaThCs omepaiieil UNTON ALL, KOTopast 00beIMHUT BCe YeThIpe pesyiibrata. Tak Kak
BCE PE3YJILTUPYIONIHE HaGOPbI IOJKHBI IMETh COBMECTUMYIO CTPYKTYPY € OJIMHAKOBBIM
KOJIMYECTBOM aTpUGYTOB, BaM CJIEIyeT OTKOPPEKTUPOBATH UMEIONIHUECST 3alPOCHI, 106a-
BUB HA MECTO OTCYTCTBYIOIIMX CTOJIOIOB 3arayiiku (HarmpuMep, otMetkr NULL). Bor
KaK MocJie aToro Oy/IeT BBITJISIETh HAIT KOJI.

SELECT empid, custid, SUM(gty) AS sumgty
FROM dbo.Orders
GROUP BY empid, custid

UNION ALL

SELECT empid, NULL, SUM(gty) AS sumgty
FROM dbo.Orders

GROUP BY empid

UNION ALL

SELECT NULL, custid, SUM(gty) AS sumgty
FROM dbo.Orders

GROUP BY custid

UNION ALL

SELECT NULL, NULL, SUM(gty) AS sumgty
FROM dbo.Orders;
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B vtore MbI [OJTyYrM eJIMHBIN PE3YIbTUPYIONIUI HaGop ¢ 0O beIMHEHHBIMU arpera-
TaMU JIJIsT BCEX YEThIPEX 3allPOCOB.

empid custid sumgty
2 A 52
3 A 20
1 B 20
2 B 27
1 C 34
3 C 22
3 30
1 NULL 54
2 NULL 79
3 NULL 72
NULL A 72
NULL B 47
NULL C 56
NULL D 30
NULL NULL 205

(cTpoxk obpaborano: 15)

W XOTsT MBI IOJIYYUITH TO, YTO XOTEJIH, Y ATOTO PENIEHMST €CTh /[Ba CYIIECTBEHHBIX He-
JocTrarka: 00JIbIIoI 00beM KoJla M HU3Kast IPOU3BOAUTENLHOCTD, VIHCTpYKINs GROUP BY
YKa3bIBAETCA JJIsI KaXKIOT0 TPYIIINPYIOIEro Habopa, 1 €I TAKUX HaOopoB GYAeT MHOTO,
BBITIOJTHEHHE 3aIIPOCa MOJKET CYIIECTBEHHO 3aMeinThest. Kpome Toro, pu 06paboTke
kaxoro sarpoca SQL Server qoJmKeH OyZeT 3aHOBO CKAHUPOBATh NUCXOAHYIO Tab IuILY,
YTO SIBJISIETCST ITyCTOHN TPATON PECyPCOB.

SQL Server noziziep;xnBaeT HeCKOJIBKO CTAaHIAPTHBIX MHCTPYMEHTOB, KOTOPBIE TT03BO-
JIAIOT OTIPEIENIATH MHOKECTBEHHbBIE TPYIIUPYIOIe HAGOPbI B OIHOM U TOM K€ 3aTIPOCe.
Peub rer 06 MHCTPYKIMSIX GROUPING SETS, CUBE 1 ROLLUP, KOTOPbIE HCIIOJIb3YIOTCST
Ha 9Tarie GROUP BY, a TaKkXe O (l)yHKuI/IHX GROUPING n GROUPING_ID.

BnoxeHHas uHcTpykuua GROUPING SETS

GROUPING SETS — 39TO MOLIHOE JIOIOJIHEHUE K MHCTPYKIUU GROUP BY, KOTOpPO€e
B OCHOBHOM HCIIOJIb3YeTCS /IJIsT BBIBOJIA M XpaHeHUs JaHHbIX. C ero TTOMOIIBIO MOKHO
co3JaBaTh MHOKECTBEHHbBIE TPYIIIUPYIONIe HaGophl B paMKax OfHOro sampoca. s
HTOTO UX HYKHO MEPEUHCIUTh BHYTPU CKOOOK yepes 3arsTyto. Kakaprit Habop cocTouT
U3 CIMCKa aTprOyTOB, KOTOPBIE TAKKe Pas/e/ieHbl 3alATHIMU 1 3aKII0YEeHbl B CKOOKIL.
3arpoc, MpeICTaBIeHHbII HIKE, CO3/IAET YeThIpe IPYIIHUPYIONMX Habopa: (empid,
custid), (empid), (custid) u ().

SELECT empid, custid, SUM(gty) AS sumgty
FROM dbo.Orders
GROUP BY
GROUPING SETS
(
(empid, custid),
(empid)
(custld)
0)
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ITOT IIPUMEP JIEJIAET TO K€ CAMOE, UTO U TIPEBILYINIT; OH OOBEUHSIET PE3YIbTUPY-
1o1ue Habopbl YeThIPeX arperaTHbIX 3allPOCOB ¥ BO3BPAIaeT TOUHO TAKOMH JKe Pe3yJIbTar.
OHAKO y HETO €CTh JIBA BAKHBIX TTPENMYTIECTBA. Bo-TIepBbhIX, KaK BUIHO HEBOOPY KEH-
HBIM B3TJISZIOM, OH HAMHOTO OoJjiee KOMIAKTHBINA. Bo-Bropbix, SQL Server He qoJKeH
OyIeT CKAaHUPOBATH UCXOHY0 TabJIHILy TPU (DOPMUPOBAHUH KAsKIOTO TPYIITUPYIONIEro
Habopa.

BnoxeHHast nHctpykuna CUBE

Baoxkernast mHCTpYKINs CUBE HCTOJIb3yeTcs Ha aTanie GROUP BY U /1aeT BO3MOXK-
HOCTH OIPEAEISATh MHOKECTBEHHBIE TPYTIMUPYIONIHEe HAOOPhI B COKPAIIIEHHOM BHUJIE.
BHyTpu cK0GOK 9TON MHCTPYKIIMU YepPes3 3alATYIO0 JOJKHBI OBITh MEPEUrCIeHbl aTPH-
Oy ThI, BCe BO3MOKHBIE KOMOMHALIMU KOTOPBIX OY/yT BO3BPAIaThCs B BU/E PE3yJIbTaTa.
Hanpuwmep, CUBE (a, b, c¢) — To ke camoe, uTo GROUPING SETS( (a, b, c),
(a, b), (a, c), (b, c), (a), (b), (c), () ).MuoxecrBo Bcex IOJMHO-
5KECTB, KOTOPbIE MOI'YT OBITh CO3/IaHbI 13 KOHKPETHOIO MHOKECTBA 5/IEMEHTOB, HA3bIBAIOT
Oyneanom. MHaue ropopst, UHCTPYKIMsI CUBE redepupyet OyJieaH IPyIIUPYIONINX Ha-
GOPOB Ha OCHOBE 3a/[aHHOTO MHOYKECTBA aTPUOYTOB.

B npeabiayiiem npumepe ¢ oMoIiblo MHCTPYKIUMU GROUPING SETS Mbl OlIpe/ieJin-
JIY YeThIpe TPyInupyomux Habopa: (empid, custid), (empid), (custid) u ().
BMmecTo 31010 MOKHO OBLIO UCIIO/IB30BATh BhIpakeHe CUBE (empid, custid).llpu
5TOM 3aIIPOC BBITJIAAE Obl CIEAYIOMNIM 00pa3oM.

SELECT empid, custid, SUM(gty) AS sumgty
FROM dbo.Orders
GROUP BY CUBE (empid, custid);

BnoxeHHas uHcTpykuusa ROLLUP

Bioxennas NHCTpYKIMA ROLLUP BO MHOTOM ITOXOKa Ha CUBE. OpxHako oHa rexe-
pupyeT He BCce IPYHIINPYIoIne Ha6opb1, KOTOPBbIE€ MOJKHO ITOJIYYUTD Ha OCHOBE 3aJaHHbBIX
anI/I6yTOB, a HeKoe NX MOAMHOKecTBO. MHCTpyKIinust ROLLUP UCXOAUT U3 TOTO, YTO
BXOJISAIINE aTPUOYTHI UMEROT repapxuto. Eciiu Beipaskerne CUBE (a, b, c) TeHepu-
pyeTt BoceMb I'PYIITUPYIOINX HabopOB, TO MHCTPYKIMA ROLLUP ¢ TeMU JKe ITapameTpa-
MU BE€pHET TOJIbKO YEThIPE; YUUTHIBASI MEPAPXUIO &, b, C, OHa BEPHET TO JKE€ CaMOE€, 4YTO
U GROUPING SETS( (a, b, c), (a, b), (a), () ).

ITpeacraBbTe, HATIPUMED, YTO BaM HEOOXOMMO TOTYIHTh O0IIee KOJTMIECTBO TOBApaA
IS BCEX TPYMIUPYIOMUX HAO0POB, KOTOPBIE MOKHO OTIPEETNTD Ha OCHOBE MEPAPXUH
<Ol 3aKa3a — Mecsll 3aKa3a — JleHb 3aKa3ay. [[J1s 9Toro 1polie Bcero BOCI10/1b30BaTbCs
WHCTPYKIMe GROUPING SETS, MepeuncjiiB YeThIpe BO3MOKHBIX BAPUAHTA.

GROUPING SETS (
(YEAR (orderdate), MONTH (orderdate), DAY (orderdate)),
(YEAR (orderdate) , MONTH (orderdate)),
(YEAR (orderdate) ) ,

0 )

I{OeCHHHpHMeHHTbHHCprKHHK)ROLLUP,KOHHOquHTCHKyHa6OHe€KOMHaKHﬂﬂM.

ROLLUP (YEAR (orderdate) , MONTH (orderdate), DAY (orderdate))
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Huzxe ipesicTaBiieH OJTHOIICHHBIN 3aITPOC.

SELECT
YEAR (orderdate) AS orderyear,
MONTH (orderdate) AS ordermonth,
DAY (orderdate) AS orderday,
SUM (gty) AS sumgty
FROM dbo.Orders
GROUP BY ROLLUP (YEAR (orderdate), MONTH (orderdate), DAY (orderdate)) ;

3aIyCTHB €T0, BBl TIOJYYUTE CHEAYIONIHI Pe3yIbTaT.

orderyear ordermonth orderday sumgty
2007 4 18 22
2007 4 NULL 22
2007 8 2 10
2007 8 NULL 10
2007 12 24 32
2007 12 NULL 32
2007 NULL NULL 64
2008 1 9 40
2008 1 18 14
2008 1 NULL 54
2008 2 12 12
2008 2 NULL 12
2008 NULL NULL 66
2009 2 12 10
2009 2 16 20
2009 2 NULL 30
2009 4 18 15
2009 4 NULL 15
2009 9 7 30
2009 9 NULL 30
2009 NULL NULL 75
NULL NULL NULL 205

dyHkuuun GROUPING u GROUPING_ID

Ecan IIpX BBIITOJIHEHWHW O/THOT'O 3aIIpOCa BbI ITOJIy4YaeTe HECKOJIBKO I'PYIIITUPYIOMINX
H3.60pOB7 Yy BacC AOJI’KHa 6bITb BO3MOJKHOCTb CBA3bIBATb UX C UTOTOBbIMU CTPOKaMM,
TO €CTb OIPEIe/ATD /IS KasKI0i CTPOKU CBSABAHHBIN ¢ Heil HaGop. B aToM Her Huuero
CJIOJKHOTO, €CJIM BCE I'PYHITUPYIOUINE 3JIEMEHTbI UMEIOT OrpaHnY€Hne NOT NULL. Pac-
CMOTPWM, HaIPUMeP, CJeYIONINHI 3a1rpoc.

SELECT empid, custid, SUM(gty) AS sumgty

FROM dbo.Orders

GROUP BY CUBE (empid, custid);

Pe3yanaT, KOTOprﬁ OH BO3Bpallla€T, II0OKa3aH HUIKE.

empid custid sumgty
2 A 52
3 A 20
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NULL A 72
1 B 20
2 B 27
NULL B 47
1 C 34
3 C 22
NULL C 56
3 D 30
NULL D 30
NULL NULL 205
1 NULL 54
2 NULL 79
3 NULL 72

IMockoubky cTon6ubr empid u custid B Tabnuie dbo.Orders umeror orpanuyeHne NOT
NULL, otMeTku NULL B HUX MOTYT BBICTYTIaTh TOJbKO B KayecTBe 3arjyliekK, CUTHA-
JU3UPYS O TOM, YTO OHU He BXOMWJIN B TEKYIMWUH rpymmupyioniuit #abop. [lostomy
BCE CTPOKH, Y KOTOPBIX cToJOIbI empid 1 custid paBHbI NULL, CBSI3BIBAIOTCST ¢ HAGOPOM
(empid, custid). Ecam orMerka NULL XpaHUTCS TOJbKO B cTojbie custid, crpoka
nomazaer B Habop (empid). HekoTopbie 04U IPEAIIOYNTAIOT UCIIOAb30BaTh APYIrUe
OTMETKH (HarpumMep, ALL), 4YTOOBI YKa3aTh, YTO CTOJIOLBI HE JJOITYCKAOT HEOTIPEAeIEeHHBIX
3HaYCHUI. DTO 00JIeT9aeT CO3AAHIE OTUYETOB.

Ecym ke B Tabuiie HeT orpannyennss NOT NULL, OTMeTKa NULL MOKET GbITh KaK CO-
JE€PKUMBIM CTOJIOIA, TAK ¥ 3arJIYIIKOIL [1JIs1 91EMEHTOB, KOTOPbIE HE BXOAST B IPYIIIUDY-
ot Habop. IToObI TOYHO OIIPEAEIUTD, C YEM MbI IMEEM JIEJI0, MOJKHO BOCIIOJIb30BAThCS
dyHKMell GROUPING. OHa MpUHUMAET HazBaHKe CTOJIOIA U BO3BPAIIAET OHO U3 IBYX
sHaueHuit: ) — ec/iv 3HAYEHME BXOAUT B IPYIIUPYIONIHA Habop, u 1 — ecJiu He BXOJUT.

= _ MPUMEYAHUE

l l ToT dakT, 4To PyHKUMA GROUPING BOo3BpawaeT 1, Korga afIeMeHT He aBnseTcs
4acTbio rPYNNMpPYLOLLLEr0 Habopa, KakeTcs MHE CTPaHHbIM. { cymTalo, YTO B JaHHOM
cnyyae 6bin10 6bl TornyHee Bo3epawats 0, a 1 (aHanor 3HavyeHns TRUE) ocTaBuTb
0151 3N1eMeHTOB, KOTOopble BXOAST B HAbop. Ho TakoBa Tekyllasn peanMsauus, 1 Bbl
OOJIKHbI HETKO NMOHUMaTb, Kak oHa paboTaerT.

[IpuBenem B KauecTBe TpUMeEPA CIJAEAYIONIUIN 3aITPOC, KOTOPBIH BbI3BIBAET (DYHKITUIO
GROUPING 15T KaXKI0TO TPYNITAPYIONIETO 2JIeEMEHTA.

SELECT
GROUPING (empid) AS grpemp,
GROUPING (custid) AS grpcust,
empid, custid, SUM(gty) AS sumgty

FROM dbo.Orders

GROUP BY CUBE (empid, custid);

PCSYJII)TaT €I'0 BBIIIOJTHEHHWA ITIOKa3aH HUXKeE.

grpemp grpcust empid custid sumgty
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1 0 NULL B 47
0 0 1 C 34
0 0 3 C 22
1 0 NULL C 56
0 0 3 D 30
1 0 NULL D 30
1 1 NULL NULL 205
0 1 1 NULL 54
0 1 2 NULL 79
0 1 3 NULL 72

(cTpok obpaborano: 15)

Tenepb BaM He HYKHO HCIIOJIb30BaTh OTMETKU NULL, 4TOOBI ONPENEISTh CBSA3b
MEsK/[y UTOTOBBIMU CTPOKAMHU U IPymmupyomumu Habopamu. Hanpumep, Mbl TOUHO
MOJKEM CKasaTh, 4To B Habop (empid, custid) BXOAAT Bce CTPOKHU, B KOTOPHIX JJIst
cTos610B grpemp 1 grpcust Bosspariaercst snadenwe 0. Ecsiu 0 Bo3BpaIaeTcst TOJIbKO JJIst
croJibIta grpemp, CTPoKa BXOAUT B Habop (empid).

SQL Server Takxe nojasepskuBaeT GyHKIUIO T10/i Ha3BanueM GROUPING_ID,
KOTOPast MOJKeT elife GOJIbIIe YIPOCTUTh IIPOIIECC CBA3BIBAHIS UTOTOBBIX CTPOK C IPYII-
nupyomumy Habopamu. B KauecTBe BXOAAIIMX apTyMEHTOB BBICTYIIAIOT BCE aTPUOYTHI,
romnasIinye Xotst Obl B 0JiH Habop, HanpuMep GROUPING_ID (a, b, c, d);pesyib-
TaTOM OYJIeT LelouncieHHas GUToBast KapTa, B KOTOPOM KasKAblil IepeiaHHbli 3JIeMEHT
[IPe/ICTaBJIeH OTAEJbHBIM OUTOM, TO €CTh KPaiiHEMY CIIpaBa 9JIEMEHTY COOTBETCTBYET
Kpalinmii cupasa 6ut. Hanmpumep, 6utoBas kapra nabopa (a, b, c, d) pasma0
(0x8+0x4+0x2+0x1). I'pyunupyrouuii Habop (a, c) Oyaer IpeacTaBieH
yeaoM 5 (0x 8+ 1x4+0x2+1x1).

B ormune ot GROUPING ¢ysKINIst GROUPING_ID MOKET IPUHSITH BCE TPYIITIAPY-
[olMe 3JeMEeHTDBI 3a OJIMH BbI30B, KaK IIOKa3aHO HUIKE.

SELECT
GROUPING_ID(empid, custid) AS groupingset,
empid, custid, SUM(gty) AS sumgty

FROM dbo.Orders

GROUP BY CUBE (empid, custid);

Pe3ynibTat BHIMOJHEHHUS 3TOTO 3a1IPOca OYAET CJEIYIOIM.

groupingset empid custid sumgty
0 2 A 52
0 3 A 20
2 NULL A 72
0 1 B 20
0 2 B 27
2 NULL B 47
0 1 C 34
0 3 C 22
2 NULL C 56
0 3 D 30
2 NULL D 30
3 NULL NULL 205
1 1 NULL 54
1 2 NULL 79
1 3 NULL 72
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Ternepb BbI € JIETKOCTBIO MOXKETE OMPE/ETUTh, ¢ KAKUM TPYIIIUPYIOIUM Hab0pOM
cBsizaHa Ta win uHas crpoka. Yucsao 0 (00 B ABOMYHOM BHJI€) COOTBETCTBYET HabOPy
(empid, custid);uncmo 1 (01) npeacrasisger Habop (empid);uncio 2 (10) yka-
3bIBaeT Ha (custid);uucio 3 (11) cBsI3aHO ¢ MycTHIM HAOOPOM () .

B 3akniouyeHue

B ar10ii riase GbLIM PacCMOTPEHBI OKOHHBIE (DYHKIIUU, Pa3BOPAYNBAHNE JAHHDBIX
(1 ero oT™MeHa), a TakykKe BOSMOKHOCTH, CBSI3AHHBIE C TPYITTHPYIONIMHI HaGOpaMHL.

OxoHHbIe PYHKIUU MO3BOJISIOT TIPOBOUTD BHIYMCIECHNsI Ha OCHOBE HAOOPOB JaH-
HBIX, UCIOJIB3Ys Hanbosiee rubkne u addexTusHbie MeToAbl. OHU UMEIOT MHOKECTBO
cep MpUMeHeHsI, TIOITOMY BaM OTIPEIETIEHHO CTOUT MOTPATUTDL BPEMsT Ha TO, YTOODI
KaK cJe/lyeT UX U3y4HTh.

MpbI paccMOTpesii Kak CTaHIapTHBIH, Tak M HeCTaHJaPTHBIN MOX0/bI K pa3BOpayn-
BaHMUIO JIAHHBIX (M ero OTMeHY ). B HecTaHlapTHOM BapHaHTe UCIIOJIb3YIOTCS OIIepaTOPb
PIVOT u UNPIVOT, BcTpoeHHble B s3bIK T-SQL; uX riiaBHbIM TPEUMYIIECTBOM TIepe/l
IITATHBIME cpeficTBaMi si3bika SQL saBJisiercst 6osree KOMITAKTHBIN KOJI.

SQL Server noauep;KMBaeT HECKOJIBKO BaKHBIX HHCTPYMEHTOB IS THOKOI U 9(h-
(hexTHBHOU PabOTHI € TPYIIIUPYIOIINME HAOOPAMU: BIIOKEHHbIE HHCTPYKI[M GROUPTNG
SETS, CUBE 1 ROLLUP, a Takke (pyHKIMKM GROUPING 1 GROUPING_ID.

YnpaxHeHus

B aTom paznesie paccMaTpuBaIOTCS yIIPAXKHEHWS, KOTOPBIE TOMOTYT BaM 3aKPEMNTh
MarepuaJl, mpoiieHHbIi B riase 7. Bce mpuMepsl ozpasyMeBaioT obpaiieHnue K Tadiu-
1ie dbo.Orders, KoTOpyI0 BbI CO3/IaJTM 1 3ATIOJIHUJIN C TIOMOIILIO KO/IA, TIPEJCTaBIEHHOTO
B siuctunre 7.1.

1

Hamummre 3anpoc k tabauie dbo.Orders, KOTOpbIii BbIYUCASET IJsI KaK[OTO
KJIMEHTCKOTO 3aKa3a 3HaYeHus1 (GyHKIMI RANK 1 DENSE_RANK, ¢ CEKIIMOHUPOBAHUEM
110 ¢ToJ161y custid 1 COPTUPOBKOII 110 qty.

e lcrnompayercs tabautia dbo.Orders.

o ORUIaeMBIif PE3yTbTaT:

custid orderid aty rnk drnk
A 30001 10 1 1
A 40005 10 1 1
A 10001 12 3 2
A 40001 40 4 3
B 20001 12 1 1




MpoaBuHyTbIE 3anNpOChI

B 30003 15 2 2
B 10005 20 3 3
C 10006 14 1 1
C 20002 20 2 2
C 30004 22 3 3
D 30007 30 1 1
2

Hanummure 3anpoc k tabauiie dbo.Orders, KOTOPbIil BBIUMCIIAET /IS KaxK 10l CTPOKK
Pa3HUILY MEXKIY KOJIMYECTBOM TOBapa B TEKYIIEM U TPEIBIIAYIIEM, & TAKKE B TEKYIIEM
U CJIeIyIOIeM 3aKa3ax.

e cnombayercs tabamia dbo.Orders.

e OskuIaeMblii pe3yJbTar:

custid orderid aty diffprev diffnext
A 30001 10 NULL -2

A 10001 12 2 -28
A 40001 40 28 30

A 40005 10 -30 NULL
B 10005 20 NULL 8

B 20001 12 -8 -3

B 30003 15 3 NULL
C 30004 22 NULL 8

C 10006 14 -8 -6

C 20002 20 6 NULL
D 30007 30 NULL NULL
3

Hanummre 3ampoc x tabuie dbo.Orders, Bo3Bpariaonuii CTpoKy JJist KakI0To Co-
TPYAHUKA, CTOTOEIL 75T KaXKIOTO TO/IA, B KOTOPOM BBITIOTHSIIUCH 3aKa3bl, I KOJTHYECTBO
3aKa30B B KAKJOM IOy U 110 KAXKIOMY COTPYIHUKY.

e Ucmosb3yercst Tabuuia dbo.Orders.

e OxujaeMblil pe3yibTar:

empid cnt2007 cnt2008 cnt2009
1 1 1 1

2 1 2 1

3 2 0 2

a4

3amycTuTe CIeAYIONHH KO/, ITOOBI CO3IaTh 1 3amoaHuTh Tabimiy EmpYearOrders.
USE TSQL2012;

IF OBJECT_ID('dbo.EmpYearOrders', 'U')
IS NOT NULL DROP TABLE dbo.EmpYearOrders;
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CREATE TABLE dbo.EmpYearOrders
(
empid INT NOT NULL
CONSTRAINT PK_EmpYearOrders PRIMARY KEY,
cnt2007 INT NULL,
cnt2008 INT NULL,
cnt2009 INT NULL
)

INSERT INTO dbo.EmpYearOrders (empid, cnt2007, cnt2008, cnt2009)
SELECT empid, [2007] AS cnt2007, [2008] AS cnt2008, [2009] AS cnt2009
FROM (SELECT empid, YEAR(orderdate) AS orderyear
FROM dbo.Orders) AS D
PIVOT (COUNT (orderyear)
FOR orderyear IN([2007], [2008], [2009])) AS P;

SELECT * FROM dbo.EmpYearOrders;

PesgysibTaT BBITIOJIHEHUS 9TOTO 3a1IPOCA TIPEICTABJIEH HIKE.

empid cnt2007 cnt2008 cnt2009
1 1 1 1
2 1 2 1
3 2 0 2

Tenepsb Hanuure 3anpoc K rabauiie EmpYearOrders, koTopblii OTMEHsIET pasBopavn-
BaHWeE JIAHHBIX 1 BO3BPAIIAET CTPOKY C KOJIMYECTBOM 3aKA30B JIJIS KAYK/IOTO COTPY/THUKA
" 3a Kaxblii roj1. VckimounTe 13 pe3yabTaTa CTPOKH, B KOTOPBIX KOJUYECTBO 3aKa30B
paBHo 0 (B ITaHHOM cJrydae 3TO aKTYaJIbHO JIJIsT COTPY/IHUKA 110/l HOMEPOM 3, TIOCKOJIbKY
oH He o6paboran HK ofHOTO 3aKasa B 2008 1.).

e Ucnonbayercs tabauia EmpTearOrders

o OxujaeMblil pe3yabTar:

empid orderyear numorders

2007
2008
2009
2007
2008
2009
2007
2009

WWN NN e
S R R N

5

Harnmmmre sanpoc k Tabauie dbo.Orders, kKoTopslii BozBpaliaer ofiiee KoJIu4ecTBO
3aKa3aHHOIO TOBapa JJIsl KasKI0T0 U3 CJeAyomnX Habopos: (employee, customer,
and order vyear), (employee and order vear) u (customer and order
year). B pe3ybraT 10JIKeH MomacTh CTONGEI, KOTOPBIN OIHO3HAYHO UAECHTU(DUIUPYET
IPYIIUPYOMIUA HAGOP, UTO CBSI3aH C TEKYIIEN CTPOKOIL.
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e lcnonb3ayercs Tabuuia dbo.Orders.

o OumaeMblil pe3yabTar:

groupingset empid custid
0 2 A

0 3 A

4 NULL A

0 2 A

4 NULL A

0 3 A

4 NULL A

0 1 B

4 NULL B

0 2 B

4 NULL B

0 2 B

4 NULL B

0 3 C

4 NULL C

0 1 C

4 NULL C

0 1 C

4 NULL C

0 3 D

4 NULL D

2 1 NULL
2 2 NULL
2 3 NULL
2 1 NULL
2 2 NULL
2 1 NULL
2 2 NULL
2 3 NULL

(cTpok obpaborTaHo: 29)

orderyear
2007
2007
2007
2008
2008
2009
2009
2007
2007
2008
2008
2009
2009
2007
2007
2008
2008
2009
2009
2009
2009
2007
2007
2007
2008
2008
2009
2009
2009

sumgty

12
10
22
40
40
10
10
20
20
12
12
15
15
22
22
14
14
20
20
30
30
20
12
32
14
52
20
15
40

3aKOHYUB C YHpaKHEHUSAMU, OUUCTUTE B[[ C ITOMOIIBIO CJIEAYIOUIETO KO/a.

IF OBJECT_ID('dbo.Orders', 'U")

PeweHusa

IS NOT NULL DROP TABLE dbo.Orders;

31ech TPUBOJIATCS PENIeHUs I YITPaKHEH U1, TPe/ICTABIEHHbIX B IJiaBe 7.

1

ITO ynpakHeHue J0BOJIbHO TPUBUAIbHOE. Bee, uTo oT Bac Tpebyercs, — 9To 3HaHue
CHUHTAKCHCA OKOHHBIX paHkUpyTonuX (pynkimii. Pemenue, mpezicraBieHHOe HIKE, BO3-
BpallaeT JJIs Kaxk10To 3aKa3a 3HadeHus pyHKiuiit RANK 1 DENSE_RANK, ¢ CEKI[MOHU-
poBaHueM 110 cToa0ILy custid 1 copTrpoBKOii 110 qty.

SELECT custid, orderid, qgty,

RANK () OVER (PARTITION BY custid ORDER BY qgty)

AS rnk,

DENSE_RANK () OVER (PARTITION BY custid ORDER BY gty) AS drnk

FROM dbo.Orders;
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2

Oxonnble HyHKINH co cMenieHrneM, LAG 1 LEAD, TTO3BOJISIOT TOJy4aTh 2JIEMEHTHI U3
TIpebITYTIEN U CTeYoIel CTPOK COOTBETCTBEHHO, YUY TBIBAST 33/[aHHOE CEKITMOHNPOBA-
HI€e U TOPSIIOK COPTUPOBKU. B TaHHOM yIIpaskHeHIH HeOOXOANMO BBITIOJHUTH BHIUKCTIE-
HUS C KasKIbIM KJIMEHTCKUM 3aKa30M, II09TOMY OKOHHOE CEKIIMOHMPOBAHKE J0JIKHO ObITh
0CHOBaHO Ha cToJ1611e custid. YopsimounBatue ciegyer HpoBOAKTS 110 cTo 01y orderdate
C JIONIOJTHUTEIBHBIM ycioBueM order id. Huke npejicTaBieHo MoTHOIEHHOE PellieHue.

SELECT custid, orderid, qgty,
gty - LAG(gty) OVER(PARTITION BY custid
ORDER BY orderdate, orderid) AS diffprev,
gty - LEAD(gty) OVER(PARTITION BY custid
ORDER BY orderdate, orderid) AS diffnext
FROM dbo.Orders;

ITO XOpOIHI/Iﬁ IIpuMep TOro, Kak B OJJTHOM BbIPpa’)K€HNN MOKHO CMEIIaTb OKOHHbIE
(l)yHKHI/II/I C OTZICJIbHBIMU d9JIEMEHTaMH CTPOKH.

3

Jlist BBITIOJTHEHUST PA3BOPAYMBAHUS JIAHHBIX TIEPBBIM JIEJIOM HEOOXOIUMO OIIpe/ie-
JINTD 3JIEMEHTBI, KOTOPbIE 33/1eHCTBYIOTCS B TPYIIIMPOBAHUH 1 paclipe/ie/IeHUH, a TaKxKe
arperaTHyio GyHKIINIO U apTyMeHT i Hee. [IoToM Bce aTO 10CTaTOYHO pa3MecTUTh
B MMPABUJIFHOM MOPSIIKE BHYTPH «IMAOJIOHHOTO» 3aMPOCa — U He BAKHO, HCTIOTb3YeTCsT
TP ATOM CTAHJAPTHOE PellieHne Wi BCTPOEHHBIH omiepaTop PIVOT.

B narHOM yripaskHeHUT TPYTITIUPYIOIUM 3JIEMEHTOM SIBJISIETCS COTPYAHUK (empid),
pacripe/ieJieHrie BBITTOJTHSIETCS 110 Toly 3aka3a (YEAR (orderdate) ), a B KauecTBe
arperaTa BeIcTyTaeT GyHKIS COUNT; OTHAKO C arperupyIoNInM 3JIeMEHTOM He BCe Tak
npocto. Ham HY)KHO MOACUNTATD MOAXOAAIINE CTPOKY U 3aKa3bl — HAC HE UHTEPECYIOT
KOHKpeTHbIe aTprOyThL. JIPyriMu CJI0BaMU, MbI MOXKEM YKa3aTh JI0G0M cTos10el — IIaB-
HOE, YTOOBI OH He JOIYCKaJ XpaHeHUs OTMeTOK NULL, IOTOMY UTO arperatHbie (pyHK-
1M1 UTHOPUPYIOT Heollpe/ieJieHHble 3HaYeHsT (OHU MOTYT TIPUBECTH K HEKOPPEKTHBIM
pe3yJbTaTam).

Ecau soi6op Bxozsuiero arpubyra st hyHKimn COUNT He UMeeT HUKaKOTO 3Ha-
YeHUsI, oYeMy OBl He YKa3aTh Te JKe aTPUOYThI, 4TO OBLIN 3a/IaHbl B PACIIPEIEISIONIEM
aneMmenTe? Tak Bbl CMO’KeTe HUCIIOJIb30BATh IO/l 3aKa3a U Il paclipejesieHus, U 1Jis
arperaruu.

TéHepb,KOFHaBHﬂOHpeHeHHHHCbCSHQMGHT&NHlHHHpaSBOpaQHBaHHH,MOXﬂﬂ)Hepeﬁ-
THU K HalTUCaHWIO UTOIOBOTO pEIICHUA. bes ncnonb3oBanus orreparopa PIVOT oHO 6leeT
BHTHHHGTBCHEHYKHHHNIO6paSOM.

USE TSQL2012;

SELECT empid,
COUNT (CASE WHEN orderyear = 2007 THEN orderyear END) AS cnt2007,
COUNT (CASE WHEN orderyear = 2008 THEN orderyear END) AS cnt2008,
COUNT (CASE WHEN orderyear = 2009 THEN orderyear END) AS cnt2009
FROM (SELECT empid, YEAR(orderdate) AS orderyear
FROM dbo.Orders) AS D
GROUP BY empid;
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Kak Bbl moMHUTE, B BBIPaKeHUN CASE 110 YMOJYAHUIO UCHOJB3YETCS MHCTPYKIIUS
ELSE NULL. CiefoBaTebHO, MBI Oy/IeM MOTy4YaTh OTpeieeHHbIe 3HAYEHUS TOTBKO
B TOM CJIy4ae, KOT/Ia 3aKa3bl OTBEYAIOT TIOCTABIEHHBIM TPEOOBAHUIM, TO ECTh €CJTH OHU
06paboTaHbl TEKYIUM COTPYAHUKOM B TEKYIIEM TOAY. VI UMEHHO 9TH 3HAYEHUS TIOTOM
OyyT yYUTHIBATHCSI arperaTHoi (pyHKIreid COUNT.

CTOWT OTMETUTD, YTO B CTAHIAPTHOM PEIICHUH He 06513aTEIBHO UCTIOIh30BATh Tab-
JINUHbIE BBIPAKEHIsI, HO YTOOBI HE JIEJTaTh BBI30B (DYHKINK YEAR (orderdate) GoJblie
OJIHOTO pa3a, s Ha3HauMJI el rceBloHuM orderyear.

Huxe MPpeACTaBJIEH BapUAHT PEIIEHUA C UCIIOJIb30BaHNEM BCTPOECHHOTO OIIepaTopa
PIVOT.

SELECT empid, [2007] AS cnt2007, [2008] AS cnt2008, [2009] AS cnt2009
FROM (SELECT empid, YEAR (orderdate) AS orderyear
FROM dbo.Orders) AS D
PIVOT (COUNT (orderyear)
FOR orderyear IN([2007], [2008], [2009])) AS P;

Kak BUANUTE, JOCTATOYHO PAaCCTaBUTDh 9JIEMEHTDI B IIPaBUJIbHOM ITOPAIKE.

Eciu BbI XOTHTE HA3HAYKTH LEJIEBBIM CTOJIOLAM COOCTBEHHbBIE IMEHA, He II0JIarasich Ha
COIEPKUMOE TAOJIHIIBI, MOJKETE YKA3aTh COOTBETCTBYIOIIIE [ICEBIOHUMBI B CTUCKE SELECT.
B sTom 3ampoce g nomerui crosombi [2007], [2008] 1 [2009] kax cnt2007, cnt2008 1 cnt2009.

4

B sToM ympaknenun Bam HeOOXOAUMO OTMEHUTD Pa3BOPAYNBAHNE UCXOAHBIX CTOJIO-
1108 cnt2007, cnt2008 1 cnt2009. Ha BhIxozie y Bac A0JKHO OBITH iBa cToJ1611a — orderyear (st
XPaHEHUsI TOJI0B, KOTOPBIE MPEICTABIEHBI MIMEHAME HCXOAHBIX aTpuOyTOB) 1 numorders
(11t XpaHEeHMs MCXOAHBIX 3HaYeHU). 3a OCHOBY MOJKHO B3sITh PellIeHHe, KOTOPOe Jie-
MOHCTPUPOBAJIOCH PaHee B 9TOH IylaBe, HO ¢ HeOOJIbIIUMY U3MEHEHUSMU.

B npumepax, KoTopble TPUBOJMIINCD B 9TOH TJ1aBe, OTMETKH NULL HCIIOJIb30BAIIIC [T
0603HAUCHWS JINIITHUX 3HAUCHHIA, 2 CTPOKY C HUMHU OTOPACHIBAIUCH Ha STaTe (DIJIbTPAIIUH.
Tab6suia EmpYearOrders He coziepskuT 0TMeTOK NULL, HO B HEKOTOPBIX €€ STYeHKaX XPaHsIT-
€5 HyJIW; TIPU 9TOM COIJIACHO YCJIOBUIO MBI JIOJIKHBI OT(UILTPOBATD CTPOKU C HYJIEBBIM
KOJIMYECTBOM 3aKa30B. B cranzapTHOM pellennn BMeCTO Bblpaxkenuss IS NOT NULL
HY>KHO MCIIOJIb30BATh MperKkaT numorders <> 0. Huske nipezictaBien Koz, B KOTOPOM
UCHOJIb3yeTcsl UHCTPYKIUA VALUES.

SELECT *
FROM (SELECT empid, orderyear,
CASE orderyear
WHEN 2007 THEN cnt2007
WHEN 2008 THEN cnt2008
WHEN 2009 THEN cnt2009
END AS numorders
FROM dbo.EmpYearOrders
CROSS JOIN (VALUES(2007),(2008),(2009)) AS Years (orderyear)) AS D
WHERE numorders <> 0;

249



masa 7

Yro0 Kacaercst BCTpoeHHOTo onepaTopa UNPIVOT, HY;KHO OTMETUTb, UTO TIPU €ro Hc-
I0JIb30BAHUU ABTOMATUYECKU YAAIAIOTCS 3HaYeHnst NULL. OZIHAKO HYyJIM OCTAIOTCS Ha Me-
CTe — UX BBI JIOJKHBI yOPATh CAMOCTOSITETLHO C TTOMOIIHIO HHCTPYKITNK WHERE (CM. HITKE).

SELECT empid, CAST(RIGHT (orderyear, 4) AS INT) AS orderyear, numorders
FROM dbo.EmpYearOrders

UNPIVOT (numorders FOR orderyear IN(cnt2007, cnt2008, cnt2009)) AS U
WHERE numorders <> 0;

O6paTI/ITe BHUMaHNE Ha BbIpakeHle B cirucke SELECT, ¢ TTOMOIIbIO KOTOPOTO Te-
HEepPUPYETCst UTOTOBBIN cTosbert orderyear: CAST (RIGHT (orderyear, 4) AS INT).
Wcxonubie arpubyThl MMeEIOT nMeHa cnt2007, cnt2008 u cnt2009. B pesynbra-
Te IIpUMeHeHus oleparopa UNPIVOT OHM IIpeBpaliaioTcd B 3HadeHusd 'cnt2007",
'cnt2008' u 'cnt2009 ', xpaHsiuecsd B cTolOLe orderyear. ITo BeIpakeHHe HyKHO
JUISE TOTO, YTOOBI U3BJIEUb YEThIPE MOCTEAHUX CUMBOJIA, TIPEACTABISIONINX TO/l 3aKa3a,
U 1peobpPasoBaTh UX B IIEJI0€ YUCI0. B cTaHAapTHOM PEIIEHUN HaM yIai0Ch 000HTHCH
6€3 9TUX MAHUITYJISIIUI, TOCKOJIBKY KOHCTAHTbI, KOTOPBIE HCTIOIb30BAUCEH B TAOIUIHOM
BBIPAKEHNH Years, U3HAYAIbHO ObLIH 1[eJT0YNCTECHHBIMU.

5

JLJist TeX, KTO MOHUMAET MPUHITUAT pabOTHI TPYIITAPYOIIUNX HAaOOPOB, 9TO YIPasKHEHIE
JTOJIKHO TIOKA3aThCs IOBOJIBHO TPUBUATLHBIM. /715 CO3/TaHNS CTTICKA TPYIITUPYIOMINX Ha-
60p0B MO3KHO BOCIIOJIb30BaThCsI BJIOKEHHOM MHCTpYKInelt GROUPING SETS, a 4TOObI CTE-
HEPUPOBATH JIJIs1 HUX YHUKAJIbHbIE WIEHTU(UKATOPBI U TIPUBS3ATh UX K KAK/I0U OTEeJbHON
CTpOKe, TiofioliieT hyHKIMst GROUPING_ID. [TosHOIEHHBIH 3a1TpOC TIPeICTAaBIEH HITKE.

SELECT
GROUPING_ID (empid, custid, YEAR(Orderdate)) AS groupingset,
empid, custid, YEAR(Orderdate) AS orderyear, SUM(gty) AS sumgty
FROM dbo.Orders
GROUP BY
GROUPING SETS
(
(empid, custid, YEAR(orderdate)),
(empid, YEAR (orderdate)),
(custid, YEAR (orderdate))
)

YkaszaHHbIe TPYIIUPYOIIE HAOOPHI HE SBJSIOTCS HU OyJIeaHOM, HU CBEPTKOM
KaKOro-TO MHOKecTBa aTpuOyToB. Clie[JoBaTeIbHO, KOJI, IPEICTaBICHHbII BbIIIE, HEJIb3s
caenath enie 6oJiee KOMITAKTHBIM, a7Ke eCJIA BOCIIO/Ib30BaThCs BJIOKEHHBIMU HHCTPYK-
1mgaMu CUBE nau ROLLUP.



MaBa 8
UM3MEHEHUE OAHHbIX

SQL noazep:xkuBaeT HaOOP MHCTPYKIMIA, U3BECTHBIX 110/ ab6peBuaTypoil DML.
Kax neTpyzano noragaTbes 10 Ha3BaHMIO, UX IJIaBHAd QYHKIIMS 3aKII04aeTcd B U3Me-
HeHUM JaHHBbIX. Bonpeku pacrpocTpanenHoMy MHeHMIO, s3bik DML npennasznauen
He TOJIBKO JIJIst 06paboTKH, HO ¥ JIJIst U3BJIEYEHUS CoiepsKiuMoro Tabauil. B ero cocras
BXOJAT TaKue MHCTPYKIMH, KaKk SELECT, INSERT, UPDATE, DELETE, TRUNCATE
1 MERGE. /o 3TOro MoMeHTa Mbl B OCHOBHOM paccMaTpUBaJIN TOJbKO MHCTPYKIIUIO
SELECT. B ganHoii ry1aBe JaBaiiTe cOCpefOTOYMM BHUMaHKeE Ha ollepalusx 1no 0b-
paboTke maHHbIX. [TOMUMO CTAHIAPTHBIX CPEACTB MBI TAKJKE 3aTPOHEM HEKOTOPBIE
ocobennoctu si3bika T-SQL.

I{TO6BIHGBHOCHTbIJBMEHGHPﬁiB)DKE]dMEKHHHeCHJHH{HBKL6OHBHH4HCTBOIHHdMepOB
BBTOﬁFHaBeHpeHHOHaFHGTCOSHaHHeIIS&HOHHGHHGTa6HHHISKOHTBKCTBCXGMbIde

NoOaBneHue aaHHbIX

Ssbik T-SQL mpegocTaBasieT HeCKOJIBKO KOMAH/I [Jist JOOABIeHU JAaHHbBIX B Tal-
Jianbl: INSERT VALUES, INSERT SELECT, INSERT EXEC, SELECT INTO u BULK
INSERT. [Tocse TOro Kak Mbl IX pacCCMOTPUM, Bbl CMOKET€e MO3HAKOMUTBLCSI C UHCTPY-
MEHTaMH JIJIS aBTOMAaTUYeCKOTO CO3/[aHuS KJIouell — 0ObeKTaMy MoCJIe[0BaTeIbHOCTH
M CBOMCTBOM identity.

Komanpa INSERT VALUES

Komanga INSERT VALUES HCIOJIb3yeTcs 1Jist 1o6aBieHus B TaOIUIY CTPOK, OC-
HOBaHHBIX Ha 3alaHHBIX 3HaUeHUAX. UTOOBI UMETh BO3MOKHOCTD YIIPAKHATHCS B IIPU-
MEHEHUH 9TOU U IPYTUX HHCTPYKIIUM, MbI CO3a M 1 3artoHimM tabJmiy Orders B cxeme
dbo. /17151 aTOTO HYKHO 3aITyCTUTD CIACAYIOMUI KO/,

USE TSQL2012;
IF OBJECT_ID('dbo.Orders', 'U') IS NOT NULL DROP TABLE dbo.Orders;

CREATE TABLE dbo.Orders
(
orderid INT NOT NULL
CONSTRAINT PK_Orders PRIMARY KEY,
orderdate DATE NOT NULL
CONSTRAINT DFT_orderdate DEFAULT (SYSDATETIME()),
empid INT NOT NULL,
custid VARCHAR(10) NOT NULL
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Ha npumepe 3ampoca, mpeicTaBIeHHOTO HIKeE, IEMOHCTPUPYETCS UCIIOJIb30BAHNE
KoMaHabl INSERT VALUES nJid [[O6aBJIeHI/IH B Ta6JII/IHy Orders oguHOYHOIL CTPOKU.

INSERT INTO dbo.Orders (orderid, orderdate, empid, custid)
VALUES (10001, '20090212', 3, 'A');

Ilepeunciiene IMEH LENEBBIX CTOIOIOB CPa3y MOCIe MIMEHK CaMOM TaO MBI HE SIB-
JISIETCS 0OsI3aTeIbHBIM, OJHAKO TAKOM II0AXOZ II03BOJISAET KOHTPOJUPOBATD CBA3b MEKILY
3HAYEHMAMM U CTONOIAMM, He TI0Jarasch Ha IOPSIAOK UX CJAeJ0BAHM B OIPEeLeJeHIN
Tabauipl (WM B TOH KOMaH/Ie, ¢ IIOMOLIbIO KOTOPOil B IOCIEAHMIT pa3 M3MEHSIACh ee

CTPYKTYypPa).

Microsoft SQL Server GyaeT ncmoab30BaTh TO 3HAYEHME CTOIOIA, KOTOPOE OBLITO
ykaszaHo. Ecim Bbl aT0r0 He caenani, sapo B/ monpobyer BOCOIb30BaThCsI 3HAUCHMU-
eM TI0 YMOJYaHUIO, KOTOPOe HAXOAUTCS B OMpeneseHun ctoaomna. Ecam ero tam Her,
styelike OymeT prcBoeHa oTMeTka NULL. Ecan ke cTonbert He MOMyCcKaeT XpaHeH s
9TUX OTMETOK 1 He reHepupyeT 3Ha4eHMsI aBTOMaTU4YeCKH, Ballla KoMaH/a INSERT 3a-
BeplINTCA HeyAauno. B kauecTBe puMepa UCII0Ib30BaHus BbhIpaXKeHUi U 3Hadyenuit
[0 YMOJTYAHUIO MOKHO PACCMOTPETH KOMAH/LY, TpejicTaBieHHy 0 Hike. OHa mobaBisteT
crpoky B tabsmity Orders, He yka3bIBasi sBHO 3HAU€HUsI J1Jis1 cToJ1011a orderdate; mpu atom
B onpe/iesieHn orderdate coJlep;KUTCS BhIpaskeHne Mo yMo4aHuio (SYSDATETIME).

INSERT INTO dbo.Orders (orderid, empid, custid)
VALUES (10002, 5, 'B');

SQL Server Bepcuii 2008 1 2012 nojiep:xuBaeT yaydieHHYI0 MHCTPYKIINIO VALUES,
KOTOpAsi TI03BOJISIET YKA3bIBATh Uepe3 3aIsTyI0 Cpa3y HECKOJIbKO cTpok. Hampumep,
caeIyrommas KoManza 106aBiser 4eTbipe cTpoku B Tabuiry Orders.

INSERT INTO dbo.Orders
(orderid, orderdate, empid, custid)
VALUES
(10003, '20090213', 4 B'),
(10004, '20090214', 1, 'A"),
(10005, '20090213', 1 c')
(10006, '20090215', 3 c')

’

7

Iror Koz 06pabaTbiBaeTCs Kak aTOMapHast ollepaliys, TO eCTh €CJIi XOTs Obl 0jHa
CTPOKa HE CMOJKET MOIACTh B TabJIHILY, BCE OCTAIbHBIE TOKE He OYIyT 100aBJICHBL.

N MHCTpYKIIMKN VALUES €CTb €llle 0JJHa MHTEpeCHasI ocobeHHocTh. OHa MOKET BbI-
CTyHaTbIiKaquTBeCTaHﬂapTHOFOKOHCprKTOpaTa6HHquD(3HaquHﬁIHHICOBH&HHH
ITPOM3BO/IHBIX Ta6JII/IH. Hwuxe nokazan IIpruMep.

SELECT *
FROM ( VALUES
(10003, '20090213', 4 B
(10004, '20090214', 1, 'A’
(10005, '20090213', 1 c
(10006, '20090215', 3
AS O(orderid, orderdate, empid, custid);

ITocsie KOHCTPYKTOPA TAOJUYHBIX 3HAUCHWIA UYT MICEBAOHUM TabJIUIbl (B HAIIEM
ciydae Q) U MICEBIOHUMBI [IEJIEBBIX CTOJIOIOB, MEPEUNCTEHHBIE BHYTPU CKOOOK. ITOT
3aIPOC TEHEPUPYET CJAEAYIONNN Pe3yIbTarT.
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orderid orderdate empid custid
10003 20090213 4 B
10004 20090214 1 A
10005 20090213 1 C
10006 20090215 3 C
Komanpa INSERT SELECT

Komanma INSERT SELECT gobaBiisier B Ta6JII/ILIy HabOp CTPOK, TIOJTy4Y€HHBIX B pe-
3ysbTate BoIGopKU. CHHTAKCUC MOYTH TAKOH JKe, KaK y KoMaHAbl INSERT VALUES,
TOJIBKO € 3a1pocoM SELECT BMecTO HHCTPYKInu VALUES. Hanpumep, caeayonuii Koz
nobasister B Tabauiry dbo.Orders pesysibraT BbIIOJHEHUs 3anpoca K tab;mie Sales.Orders,
KOTOPBIN BO3BPAIAET 3aKa3bl, JOCTABJIEHHbIE B BelnKOOpUTaHUIO.

INSERT INTO dbo.Orders (orderid, orderdate, empid, custid)
SELECT orderid, orderdate, empid, custid
FROM Sales.Orders
WHERE shipcountry = 'BenukobpuTaHus';

Komanga INSERT SELECT Tak:Ke I03BOJIsSIET yKa3blBaTh MMEHA [[EJEBbIX CTOJIO-
1oB (Te peKoMeHaliy OTHOCUTENbHO MMEHOBAaHUs, KOTOPbIE 5 JaBaJl paHee, ocTa-
10TCS B CHJIe ). BBl 1OJIKHBI IIPEI0CTaBUTh 3HAYEHUS ISl BCEX CTOMOIOB, KOTOPbIE He
3aI0JHAIOTCA aBTOMATHYECKY; IIPUHIIMIT MCIIOIb30BaHKA 3HAYEHUH 110 yMOJTYaHUIO
M 0OTMETOK NULL OCTaeTcs TaKMM Ke, Kak B ciydae ¢ INSERT VALUES. Komanma
INSERT SELECT BBIIOJHSETCS KaK aTOMapHasi Olepalys, H03TOMY €CJIH XOTsl Obl
OJlHa CTPOKA HE CMOJKET II0NACTh B TaOJIUILY, BCe OCTAAbHbIE CTPOKH TOXKE He OYIAyT
106aBJIeHBI.

[lo Toro xak B SQL Server mosiBusace yydieHHas MHCTPYKIUS VALUES, aJis
COB/IAHUS BUPTYATbHBIX TaOJIUIT HA OCHOBE 3HAUEHU T TPUXOAUIOCH IPUOEraTh K MHOTO-
KPaTHOMY BBI30BY MHCTPYKITNU SELECT, KK/l M3 KOTOPBIX BO3BPAIIAJ OJIHY CTPOKY,
U 3aTeM OOBEAUHSTD PE3YJIbTAT € TIOMOIIIBIO ofepau UNTON ALL. TouHO Takoil ke
TIOZIX0/1 MOKHO UCIIOJIB30BAaTh U B KOHTEKCTE KOMaHAbl INSERT SELECT. HaHpI/IMep,
caeytonuii 3ampoc no06assisier B Tabauity Orders 4eTbipe CTPOKH, OCHOBAHHBIE Ha 3apaHee
3a/laHHBIX 3HAUCHUSIX.

INSERT INTO dbo.Orders (orderid, orderdate, empid, custid)
SELECT 10007, '20090215', 2, 'B' UNION ALL
SELECT 10008, '20090215', 1, 'C' UNION ALL
SELECT 10009, '20090216', 2, 'C' UNION ALL
SELECT 10010, '20090216', 3, 'A';

O/HaKO 9TOT CHHTAKCUC CUNTAECTCS HECTAHIAPTHBIM, TOTOMY YTO OH TIOZIPa3yMeBa-
€T MCI0JIb30BaHue KoMaH SELECT 6e3 HHCTPYKIMHA FROM. B crnenndukanum a3bika
SQL npexycMoTpen GoJiee peaodTUTENbHbIA BapUaHT — IIPUMeHEeHne KOHCTPYKTopa
TaOJIMYHBIX 3HAYEHU I, OCHOBAHHOTO Ha HHCTPYKIMK VALUES.

Komanpa INSERT EXEC

Komanga INSERT EXEC IpegHasHaueHa i 100aBjaeHus: B TabJUIy CTPOK, BO3-
BpalllaeMbIX XPAaHUMBIMU IIPOIELy PAMU UJTH IMHAMUYECKUMU TTakeTaMu (MH(OopMaInio
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0 KOTOPBIX BbI cMOskeTe Haiitu B TiiaBe 10). TTo mpuHnumy cBoeil paboThl 1 CHHTAKCUCY
KoMaHZa INSERT EXEC oueHb IOX0ka Ha INSERT SELECT, TOJIBKO BMECTO WH-
cTpyKuuu SELECT B Heil ucroJib3yercs EXEC.

Clrenyromuii Koj co3/laeT XPaHUMYIO TIPOIeAyPy 0/l Ha3BaHUeM Sales.usp_
getorders, KOTOpas BO3BPAIlaeT 3aKa3bl, OTIIPABJIEHHbBIE B ONPENEIEHHYIO CTPaHy
(yKasaHHYIO ¢ IOMOIIBIO ITapamMeTpa @country).

IF OBJECT_ID('Sales.usp_getorders', 'P') IS NOT NULL
DROP PROC Sales.usp_getorders;
GO

CREATE PROC Sales.usp_getorders
@country AS NVARCHAR(40)
AS

SELECT orderid, orderdate, empid, custid
FROM Sales.Orders

WHERE shipcountry = @country;

GO

Yro6br YBUETH, KaK pabOTAET 9Ta XpaHUMasi MPOIEeLypa, TTepeaaiTe eif mapamMmeTp
«Dpanrus».

EXEC Sales.usp_getorders @country = 'OpaHuus';

Bel mosyunre caemytoniuii pe3yabTar.

orderid orderdate empid custid
10248 2006-07-04 00:00:00.000 5 85
10251 2006-07-08 00:00:00.000 3 84
10265 2006-07-25 00:00:00.000 2 7
10274 2006-08-06 00:00:00.000 6 85
10295 2006-09-02 00:00:00.000 2 85
10297 2006-09-04 00:00:00.000 5 7
10311 2006-09-20 00:00:00.000 1 18
10331 2006-10-16 00:00:00.000 9 9
10334 2006-10-21 00:00:00.000 8 84
10340 2006-10-29 00:00:00.000 1 9

(cTpok obpaborano: 77)

Komanzga INSERT EXEC M03BOJISET HAIIPABUTD PE3YJIbTAT, TTOJIYYEHHbIN U3 XpaHU-
MOI mpotteypbl, psiMo B Tabsuiry dbo.Orders.

INSERT INTO dbo.Orders (orderid, orderdate, empid, custid)
EXEC Sales.usp_getorders @country = 'OpaHuus';

Komanpa SELECT INTO

Komanma SELECT INTO cO3/a€eT eIeBYI0 TaOIUILY U 3aTOHSET €€ PE3yIbTHDPY-
oM HabopoM, KOTOPBIH BosBpaiiaercs 3anpocoM. OHa He BXOAUT B cTaHaapThl [ISO
u ANSI, Ho nmoazepsxkuBaercs sisbikoM T-SQL. Ee Hestb3s1 HCIIOJIB30BAT /1715t 10OaBIe-
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HHS JaHHBIX B YK€ UMeEIOIIUeCs Ta6JII/I]_[bI. Omna umeet Byl INTO <UMS_ILIeJIeBOM_
TabIMITE> U JOJIKHA OBIThH YKa3aHa HEIIOCPEACTBEHHO I1epes HHCprKuI/Ieﬁ FOR TOrO
3a1mpoca, KOTOPhIN reHepupyeT pesyﬂbTI/IpyIOLuI/If/'I Ha60p. Hampuwmep, cneayloumﬁ
KO/l cO3Jl1aeT Ta6JII/ILIy oz HasBanueMm dbo.Orders u KONIMPYET B HEE BCE COJEPKUMOE
tabumit Sales.Orders.

IF OBJECT_ID('dbo.Orders', 'U') IS NOT NULL DROP TABLE dbo.Orders;

SELECT orderid, orderdate, empid, custid
INTO dbo.Orders
FROM Sales.Orders;

CTpyKTypa U COIepKUMOe TIeT€BOH TabIUIBI OCHOBBIBAIOTCS HA MCTOYHUKE pe-
3YABLTUPYIONIET0o Habopa. ITO KacaeTcst UMeH U TUTIOB CTOJIOIOB, TTOIEPIKKI OTMETOK
NULL u cBoiictBa identity. CymecTByeT 4eThIpe aclieKTa HCXOAHON TabJIuIlbl, KO-
TOpble UTHOPUPYIOTCSI KOMaH/0i SELECT INTO: orpaHUYeHUs, MHAEKChI, TPUTTEePbl
U pa3penieHus.

NMPUMEYAHUE

Ha MoMeHT HanucaHua 3aTon kHuru cepsuc Windows Azure SQL Database He
noanepXxmean kyum (Tabnuubl 63 KnacTepu3oBaHHbIX MHOEKCOB). B To e Bpems
KkomMaHpa SELECT INTO cOo34aeT MMEHHO Ky4y, MOCKOJIbKY OHa He KonupyeT
VMHAEKCHI (B TOM YMCIE KNacTepn3oBaHHbIe). B cBS3M ¢ 9TMM AaHHas komaHaa He
nopnepxunsaetcs B SQL Database. YTo6bl NOAy4MTb TOT XE pe3ynbTaT, Heo6XxoaUMO
ncnonb3oBaTb cBA3KY KOMaHa CREATE TABLE n INSERT SELECT.

OHuMm u3 npenMyniecTs KoMaH/bl SELECT INTO ABISIETCS TO, YTO OHA BBIITOJIHSIET-
¢S B peskMe MUHIMAaJIBHOTO Ky PHAJINPOBAHUS (€CJIN TOTBKO /IJIsI CBOMCTBA Recovery
Model He ompe/esieHo 3HaYeHre FULL). ITOT PexKUM, IO CPABHEHUIO € OOGBIYHBIM, 00e-
crieurBaeT KpaifHe BbICOKYIO CKOPOCTb pa60Tb1. To ke camoe kacaeTcst KOMaH/ (bl INSERT
SELECT, HO y Hee eCTh JIONIOJHUATEIbHbIE YCIoBUsL. [Toapo6GHOCTI MOKHO HAWTH B JIEK-
TPOHHOM CITpaBOYHUKe B paszene «lIpeasapurenpHbie yeaoBus A58 MUHIMAJIbHOTO
BeJleHUs JKypHaJa MacCOBOTO MMIIOPTA JIAHHBIX» 110 ajipecy msdn.microsoft.com/ru-ru/library/
ms190422.aspx.

Ecau BbI XO0THUTE UCIIOIB30BATh KoMaHAy SELECT INTO B coOYeTaHUU C OIlepalinsi-
MU 1151 pa60Tb1 C Ha6opaM1/1, MHCTPYKIUA INTO JOJKHA HaXOAUThCsI HEIIOCPEICTBEHHO
mepesn aTamoM FROM. Hampumep, ciaeayomuii Ko co3maet Ta6JII/II_[y 1o Ha3BaHUEM
Locations 1 KOIIMPYET B Hee Pe3yJ/IbTaThl BBINOJIHEHNS onepaliun EXCEPT; B UTOTE€ MbI
JIOJIKHBI IIOJIYYUTh MecTa IIPOKUBaHN KJINEHTOB, HO HE COTPYAHUKOB.

IF OBJECT_ID('dbo.Locations', 'U') IS NOT NULL DROP TABLE dbo.Locations;
SELECT country, region, city

INTO dbo.Locations

FROM Sales.Customers

EXCEPT

SELECT country, region, city
FROM HR.Employees;
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Komanpa BULK INSERT

Komanza BULK INSERT mobasJjisier B TabJIMILy JaHHbIE, B3sAThIe u3 (aiina. [Tpu aTom
HEeoOXOIMMO YKasaTh [eJIEBYIO TaOIUILY, HCXOAHbBII (DailyT 1 mapaMeTpbl, BKIOUask THIT
JAHHBIX (HampuMep, char Wiu native), TPU3HAK KOHIIA TOJIS U ApyTHe (X MOJTHBIN
CIIMCOK MOKHO HAalTU B JOKyMEHTALIUN ).

Cuenyromuii Koz qobasiisier Bee comepskumoe daiiia c:\temp\orders.txt B a6ty dbo.
Orders; B kauecTBe THTIA IJAHHBIX BBICTYTAET char, TPU3HAKOM KOHIIA TIOJIST CIYKUT 3allsi-
Tasl, a 11 0003HAYEH S KOHIIA 3aICH UCIIOJIb3YETCS CUMBOJI IepeBoa cTpoku (' \n').

BULK INSERT dbo.Orders FROM 'c:\temp\orders.txt'

WITH
(
DATAFILETYPE = ‘'char',
FIELDTERMINATOR = ', ',
ROWTERMINATOR = '\n'

)

Crour OTMETUTD, UTO /IJIA BBIIIOJTHEHUA 3TOTO KOJ/la BaM HeO6XOIII/IMO IIOMECTUTDH
haiis orders.ixt (oH mpeoCcTaBIISIETCSI BMECTE C MCXO/IHBIM KOJIOM K JIaHHOW KHUTE) B JIU-
pexTopwuio c:\temp.

B HEKOTOPBIX cuTyalusax komanaa BULK INSERT MOXeT pa6OTaTI) B pE€XKUME MU~
HUMAJIbHOTO JKYpPHAJUPOBaHUA, HO IJI 9TOTO HeO6XOZ[I/IMO BBIIIOJIHUTDH OIIpe/ieJIeHHbIe
ycaoBu:. HOleO6HO O TAaHHOM BOIIPOCE MOJKHO IIPOYUTATD B 3JICKTPOHHOM CITPAaBOUYHNKE
B pasjaene «HpeZIBapI/ITGJIbeIe YCJIOBUA 111 MUHUMAJIbHOTO BE/ICHUA JKyPHala MaCcCO-
BOT'O UMIIOPTA JaHHBIX».

CeovicTBo identity n 06bekT nocnegoBaTeNnbHOCTHU

B SQL Server peanmmzoBaHo /1Ba BCTPOEHHBIX CPE/ICTBA /IJII TEHEPUPOBAHUS KITIOUEI:
CBOMCTBO cTOIONA ident ity n 0ObeKT mocaenoBareabHocTi. CBOMCTBO ident ity moa-
nepsxuBaercst B SQL Server ¢ He3anmaMsTHBIX BpeMeH. HecMOTPsT Ha HETJIOXY10 paboTy
B HEKOTOPBIX CUTYAIIUSIX, Y HETO €CTh MHOKECTBO HETOCTATKOB. OOBEKT MOCIEI0BATENb-
HocTH, peamzoBanibiil B SQL Server 2012, pernaet GOIBITUHCTBO U3 HTUX TPOOJIEM.

CaoiictBo identity

SQL Server 1103BOJISIET OMPENETUTD JJIsE CTOJIOIA TIOOOTO YKCTOBOTO THITA CBOHCTBO
ident ity ({oMycKaroTCs HyJIeBbIe W MOJOKUTENbHbIE 3HAYCHUs 6e3 ApOoOHOT YacT).
ITO C