OCHOBHOMO pafila JleJlaeTcsl MOJHLIH NPOCMOTP BCero (paisia TPaH3aKLMA
(wm xorst 60 Bcex N COOTBETCTBYWOIIMX 3amMcedt), a 3TO [JIHTEJbHHI
TpoLIeCC, H ero OOLYHO PeKoMeHIyeTCsl H30eratb.

8.4. Kommoamua OCHOBHBIX onepaimit

Komnosuipst ocHOBHBIX OflepallMii OCYLLECTBUISIETCsS] MPOCTO, JUJIST 3TOrO
JIOCTATOYHO ~ 3aMHCaTh HX [ONPsA. DBHpakeHHe BHUHCHSIETCA — CJieBa
HANPaBO, 33 HCKJIOYEHHEM TOTO, YTO oflepald MOAMGUKAUMH (C OIHMM
OfePaHIOM-OTHOLLIEHHEM) HMEIOT GoJiee BHICOKHH TIPHOPHTET, YeM OfiepallvH
C nIBYMsi onepaHnaMH (HANpHUMep, COE[MHEHHE OTHOWEHWHA), M TIOITOMY
BHNOJIHSIHOTCH cHAuyana (cM. cumTakcue, B [lpwioxkenmn 2). Hanpumep,
NepeyYHcyiMM Bee rpymn, B Kotopuix otnaHnusi wrpana B 1978 r.:
MECTO_B_I'PYITIE selected_on [ron=1978 and komanna="llloTsannus”]

projected_to rpyrma

i Toro 4yTo6H TMOJIYHTb CTAZHOHHL, HCIIOJL3OBABLIHECST 3THMH
TPYIUIaMH, 3anHLLEM:

(MECTO_B_TPYITIE selected_on [ron=1978 and xomanna="llotnanaus”]
projected_to rpyrma

joined_to PA3M_CTAIIMOHOB selected_on [ron=1978])
projected_to cramuon

Urobbl Jiyuile  pa3zobpaTbCsl B CMBiCJIE 9TOTO  3aMpoca,  JaluM
HA3BAHHE KAXKIOMY TIPOMEKYTOUHOMY De3y/bTATY M 3alHIEeM  3anpoc
MO3TAMHO, YTO MOXKHO CHIeNIaTh B CHCTeMe si3bKa Actpun. CHHTaKCHC
TpeGyeT 3armcath MM KAKAOTO IPOMEKYTOUHOTO OTHOLLEHHS! CJieBa OT
3Haka  npucaHBaHusi  :=.  OJIHAKO  TaKOA  OnepaTop  JIOJDKeH
pacCMaTpHBATLCS KaK ONpefiefieHie, B CMbIC/E "TMycTh X = ...”, a He
KaK oneparop TNpHcBauBaHusl. KmeHa oTHOLIEHW! nosIBISHOTCS cpa3sy e,
KaK TOJbKO OHH ObUM  BBelleHbl, H MOTyT OHTb  HCIOJI30BAHH
BIOCJIE/ICTBHH B JIOGHIX BHIPANKEHHSIX.

MECTOLIOTJIAHIMW: =MECTO_B_I'PYITTIE selected_on

[ron=1978 and komanma="Illotnannus”]

HIOTNMAHOCKHET PYTITH : =MECTOLLIOTJIAHINWHN projected_to
rpyma

CTAL78:=PA3M_CTAIIMOHOB selected_on [ron=1978]

HIOTJIAHIACKHECTA O78:=IHIOTJIAHACKHUETPYTIIBI joined_to
CTAO78

HIOTNMAHICKHUECTA A:=LIOTJIAHACKHUECTALI78 projected_to
CTaJIHOH

suBectd LNIOTJIAHACKHUECTA L

3ech MH BHIMM, KAK KaXIas CTPOKa onpenedisier HoBylo TabyMLy B
yH€e CYILECTBYIOLUMX TEPMHHAX [0 TeX Nop, MOKAa Mbi He OrpelefMM
pesymsmipyowtylo  Tabmuuy LHIOT/IAHIOCKHUECTAILL, Kotopass H  6yner
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omneyataHa. Takag ¢opma 3anucy 6oJiee MOHSITHA HAUMHAIOIWMM, HO ee
BCErlIa MOMHO TIpeo0pa3oBaTh B O[HO airefpaHuyeckoe BbIpaXKeHHe,
TIOACTABJISIS 3HAUEHHS] BMECTO HMeH [POMEXKYTOUHBIX OTHOILEHWd. JTOT
MPOLIECC OCHOBAH HA CO3NAHHM BHDAXKEHHA C  [OMOLIBIO  TPHMEHeHHs!
(amumMKauMM) YHKUMA Ge3 npHcBaMBahusi. Ha camOM  llele  MOXHO
TIOBTOPHO HCIOJIL30BATL HMst OTHOLLEHHsI, HANPHMEp, 3alicaB:

R : = R projected_to rpyrma

B stoM cayyae nocnenywolupe obpailienusi K otHollehHio R Gymyr
HMCTIONB30BATL HOBoe 3HaueHHe R, a He crapoe. [lockosbky B asreGpe
HeT UMKJIOB HWJH [epexooB "Ha3al”, Takas 3alCb He NPHBOIHT K
IIByCMBCJIEHHOCTH. MH  MpOCTO  MOBTOPHO — HCHOJIL3yeM MMsi, a He
YHHUTOXKAeM HCXo[Hoe 3HaueHHe R.

8.5. CpaBuenne anreGpsl H HCYHCNIEHHS

OCHOBHBIM ~ PEHMYLLECTBOM ~ a/relph  SBJSIeTCS]  TO, 4YTO  OHA
3aMKHYTa MO OTHOLIEHHIO K DeJIALMOHHLIM OriepaLisiM. 3To
O3HA4aeT, YTO De3ybTaTOM  KaXK/I0H  OnepaluH  SIBJAETCA  HOBOE
OTHOILIHHe, KOTOpOE HMeeT TOYHO TaKOH »Ke CTATYC, KAK H HCXOIHOe
OTHOLLIEHHe, B TOM CMHICTIE, UYTO BCe ajrebpaHuecKue oOnepalpH
MOTEHLHANIGHO TIPHMEHHMb K HOBOMY OTHOLLIHHIO (orpaHuyeHHs1 MOTYT OHITh
TOJBKO CEeMaHTHYecKMMH ). HuKakasi u3 anreGpandueckux oniepauyi He
MOXeT  CO3llaTb  OOLEKT,  BLXOASIMA 33 paMkd  amre6pu. B
NPOTHBOMNOMNIOKHOCTE ITOMY B $13bKAX, OCHOBAHHHX HA HCUMCJIHHMH, [Jis1
(hOPMYJIHPOBAHHST HEKOTOPBIX CJIOMHBIX 3aMPOCOB MPHXOIHTCS (HPOPMYJIMPOBATH
BCIIOMOraTeslbHHE  MOA3aNpOCH W 3alOMUHATL  HX  Pe3ysbTaThl  Kak
NpeJICTaB/IeHHsT WM "CHUMKH™ (CM.ri1. 7). SI3WK [/ co3naHHsl TaKoro
poma MpellCTABJIEHHH HAXOAMTCSl B HEKOTODOM CMbicjle “BHe”  $3blKa
HCyHclieHusl. B To ke BpeMs TNpH  HCIIOVIL30BAHHH — ajre0pel M He
HY»K[12eMCS1 HH B KAKHX [IOTIOJIHUTEJIbHHX KOHCTPYKUMSIX, KOTJIA HAM HYXKHO
OMHCAThL MOJIyYEHHE MPEICTABJMECHHH, TOCKOMBKY BO3MOMHOCTE paboThl ¢
TNIPOMEXKYTOUHHIMH  OTHOLLEHWSIMY  y2Ke TIDeyCMOTDeHa, H M03TOMY MOXHO
CO3MIABATb 3aNpOoCH JIOOOH CJIOXKHOCTH: HEKOTOPhie H3 HHX 32HUMAIOT
NBAMUATL TSITh CTPOK. CylUeCTBEHHO 3[leCh TO, WHTO MOJb30BATEb MOMKET
TIDHCBOHTD HMS1 KXKIOMY I[POMEXKYTOYHOMY Pe3YyJILTATY, €CJIH OH 3axoueT
3ATIOMHHTb 3TOT PeE3YJIbTAT MO TAaKHM HMeHeM. B MPOTHBOMIONOKHOCTD
3TOMY CHMBOJMKA HCUHCJIEHHS HMeeT TeHIEHUMI0 K CO3[IaHHIO CJIOMKHBIX

Hwmenno CeMaHTHYeCKHe orpaHHYeHHA H ABASIOTCA OOHHM H3
ocHoBHbx oTsHuHA CYBJL ot ¢afnosod cHcTemb. - pru.nepes.
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BJIOMKEHHHX  BHPAXKEHHHA, KOTOpble Hesb3si nouMeHoBathb. [loatomy  ux
TPyIHee UMTaTb H MOHMMATD. ,

B JmrepaTtype, NOCBALLIEHHON HCUMCJIEHHIO, YACTO YTBEPXKIAETCS, YTO
HCUHC/leHHe  Gonee  "HelpOUeNYPHO”,  YeM  peJiLHOHHAs  ayre6pa,
NOCKOJILKY OHO MPOCTO  OMMCHIBAET  pe3yJ/bTaT B TePMHHAax Habopa
NpeHKATOB, B TO BpeMsl Kak asreGpaHyecKass 3alMichb -  3T0
NOCJIENIOBATENILHOCTL - OllePALHH, KOTOPHE JIODKHB ObiTh  BHIIOJIHEHH  JJIS]
noyyeHust  TpebyeMoro  pedyJbTata. OfHAaKo pessiiMOHHast — ajre6pa
obnamaer CBOMCTBOM  "CCBUIOYMHOH npospauHocTH”  (pacCMOTPEHHHIM B
r1.5), KOTOpoe TMO3BOJSIET OCYLIECTBJISITL NOJCTAHOBKH H  NePENHCHBATD
Oflepallid BO MHOMHX Pa3IMUHBIX 3KBHBAJIEHTHHIX ¢popmax. -[losromy Hawa
3anuch sBNsieTcst GoJlee THOKOH, 4YeM KaKeTcsi HA nepeuil B3risiA. Ha
NpaKTHKe MOpH MpeolpasoBaHMH  3anpocoB  pafota ¢ anmrebpanyecKHMH
0003HAUEeHHSIMH TaK 2Ke MPOCTa, ecJU He Ipolle, Kak M pabora
O0O3HAYEHHSIMH HCUHCJIEHHSI. JTHM NPEHMYLLIECTBOM OO/IANAI0T H  SI3bIKH
(PYHKUHOHAJILHOMO MPOrPAaMMHPOBAHHS, PACCMOTPEHHbie B V1. 5.

Penauponnas anre6pa Kak anniMKaTHBHBIK f3bK. MH BHIe/H, 4TO
pessilHOHHAst ajrebpa B 0603HAUeHWsIX ACTDHI HMMeeT AarJIHKaTHBHBLIA
CHHTAKCHC, MCTIOJIL3YIOLIHIA HH(PHKCHbE orepatiii. MH TakiKe BHIENH, KaKHM
00pa30M  MOXKHO  TIOJCTABJSITb  BLIDAXKEHHMS]  BMECTO  TIOMMEHOBAHHBIX
NIPOMEKYTOYHBIX OTHOLLIEHHH; 3TO JIONYCTHMO, IIOCKOJIbKY SI3HK ob/anaer
CCHUJIOYHOH TIPO3PAUHOCTLIO. B CBSI3H € 3THM MOXKHO BMECTO CYILECTBYIOLLIHMX
BHDAKEHWI  MONCTABISTb WX  3KBUBAJIEHTH, He  MeHsisl  3HAYeHHs!
pesymbtarta. Kak Gymer nokasaHo B ri. 9, Takas BO3MOXKHOCTb OuYeHb
BAXKHA TIPH ONTHMM3ALIMH.

Mb MOXKeM, HanpHMep, NeperrcaTh BHPaXKeHHe:

(MECTO_B_I'PYITTE joined_to PA3M_CTAJIMOHOB selected_on
[ron=1978]
B BUHIE:
(MECTO_B_T'PYIIIE selected_on [ron=1978]) joined_to
(PA3M_CTAIIMOHOB selected_on [ron=1978])

B pesysbTaTe MOXKHO BBINOJHHTL CeJIeKLIHIO 10 COeMHEHHS!, yMeHbluasl
pasMepn MOJIBEPraeMblX COellMHeHHI0 Tab/Ml, 4TO OOBYHO  YCKOpsieT
BBINOJIHEHHe OTIePALIHH.

CHHTaKCHC, HCNOJB3YIOLIMH  MH(HKCHHE —OflepallH, He  IOJDKeH
CKPBLIBATL TOro hakra, YTO MM B JEHCTBHTEILHOCTH NpPHMeHsieM (DYHKLMH
(r.e. BbNOMHSieM — ammuMKaipio). UToOH  y0elUTb  COMHEBAIOLLIMXCS,
TieperiieM Hallle aJrefpanyeckoe BHpareHHe B IPePHKCHON 3alHCH:

join(select(MECTO_B_I'PYIIIIE, eq(roz, 1978))
select (PA3M_CTA IMOHOB, eg{ron, 1978)))
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8.6. fsbix Acrpun. Cumraxcne oSoSmennofi anreSpni

OfHa M3 paHHHX peanH3aumil npenioxeHdit Komra o6 HCnosb3oBaHHH
peJISIIMOHHOA  a/reOpn  Gblla  OCYleCTBJiEHA Kak uacTb npoekta PRTV
[103]. Tlocnenmmit okasan cuibHoe BJMsiHME Ha mpoekT Actpun [46],
KOTODHIM BKJIOYAN B celst MOJHYI0 PeJSILHOHHYI0 airebpy H HCIOMb30BAJICS
B Pa3HbX OpPraHH3alMsX B TeueHHe psiia JeT. [loMHbIA CHHTaKCHC 3TOH
ame6phl npuBesied B [Ipunoxennn 2.

Oneparopii ¢ 1ByMs onepaniaMH. Hipke npuBeliet nepedeHb GHHAPHBIX
0r1epaTopoB THIA

OTHOLLICHHE X OTHOlIE€HHe —> OTHOLICHHE

Oneparop Meuemonrka Cupica
joined_to Coenynerne
+ tnion O6veHHenHe
- without PasHoctb MHOeCTB
Ll produced_with lekaproso npou3seiietue
’ intersect_with Tlepeceuenne
/ divided_by Henemve

KaxIni onepatop MOXeT OblTb HCMOMb30BAH KaK HMH(HKCHBI - B
KpaTKoil ¢popMe (J1€Basi KOJIOHKA) WM B “MHEMOHHUYECKOR™ popMme (cpentHsist
KosoHka). OrniepaTop [eKapToBa MNPOM3BEIEHHS] TEXHHYECKH He SIBIISIETCS]
HEOOXOAMMBIM,  TOCKOJIbKY — 3T0  CHEUHA/IbHLIA  CAy4ald  COeNMHEHMSI.
INpemocTaBnsist creLWasbHLET OfepaTOp MINsl NEKAPTOBA TPOMU3BENEHHs], MH
ofecrieudBaeM ~ BO3MOXKHOCTb ~ KOHTPOJIT,  IUIsl  Yero  neyaraercs
HpeIyTnpexKaalliee COoOLeHHe KOKIBH pa3, KOraa oOblYHOe CoellHHeHHe
UCTONBb3YeTCs1 111 IBYX OTHOLUEHHH, HE HMEIOILMX HH OIHOH COBMNAaNAIoEH
{10 HMEHH KOJIOHKH, TOCKOJIbKY, KAK [PABHJIO, TaKasi CHTYAlHsi BO3HHKAET

. 46 .
H3-32 HeBePHOH 3arMcH MMeH . Ecd  nosb3oBaTesb B JIEHCTBHTEJILHOCTH
KeJlaeT BHIOJIHHTL TAKYI0 ONEPALMIO, TO DEKOMEHIYETCSl, UTOOH OH SIBHO
HCTIONb30BAT OTEPALIMI0 *#, KOTOpasl BH/AeT Npeaynpexxaanliee cooblieHHe

46“3 sToro  3ameyaHHa aBtopa (M W3 Zpyrux, Gonee  oflHX
Coo6paxenHh ) cneayer, 4TO paccmaTpHBaembie onepauHH ABAAIOTCA
KOHCTPYKUHAMH  CJIHIUKOM  HH3KOrO  YPOBHA, HEJIOCTATOYHO  OTPAXKAIOWIHMH
ceMaHTHKy OaHHbix. HMx  HeocTopoxHOe  nNpHMeHeHHe  MOXeT  MpHBECTH K
TPY}IHOH&XOAHMHM olH6KaM TO4YHO TaK ke, Kak HCNOJIb30BaHHE  ofnepaTopoB
Nepexona H yKasatenef B ABKaX POrPAMMHPOBAHHSA . Kenatensho
HCNob30BAaTH KOHCTPYKUHH BHICOKOrO ypoBHA, aHaNOrHYHbIe THNaM

Nawnmx. - ITpum.nepes.
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TOJBKO B TOM CJyyae, KOMLAa OnepaHldbl HMEIOT COBNAJAKILME HMEHA
KOJIOHOK. Takoe HCroJIb30BaHHe oOnepauri MPEIOCTaB/sieT  BO3MOMKHOCTh
NONOJIHUTENILHEX ~ CEMAHTHYECKHX  NpPOBEPOK.  AHAJIOTMUHO  Onepartop
nepeceueHHsi BelleT celsi B TOYHOCTH KaK COE/IMHEHWe, HO [IpeXe BCero
NpOBEPSIET, HMMEIOT JIM  OTHOLLEHHSI-2pryMeHTH OJIHH H TOT Ke THIL
Oneparop Jieienusi OyNeT OMHMCaH HIKe.

Onepatopni moaupukaumn (ymaphmie). ItH  onepatopsl  padoTaloT
TOJBKO C O[HHM OTHOLUEHHEM H C  JONOJIHHTENLHHM  apryMEHTOM,
VKa3bBAOLIMM, KAaKHM O0pa3soM cJlellyeT MOJHGHLMPOBATL 3TO OTHOLLEHHE,
YTOOB! TNOJIYYHTb OTHOLLIEHHe-Pe3YJILTAaT.

[lpuBenem Hx repeyetb:

Orneparop MHeMOHHKa Cwmbicat

0] selected_on  [<sornueckoe-Buipar>] CeneKupst

s -] limited_by  [<sioruueckoe-Bhipax>] Cenexumst 1
TPOEKLHST

% projected_to <crmcok-umer-atp> IMpoekunst

%- discarding  <crmcok-umeH-aTp> TMpoexupst

%+[ 1 extend_by  [<crmcok-mpuceanBaHHit>] Paciuvipetine

%[:1] group_by [<crmcor-mmen-atp> [pyrmHpoeka

creating {CNUCOK-TIPHCBAHBAHHIL
%... renaming {cnHcok-TNiepermeHoBaHHi>  MiaMedeHHe uMeH
rie

<crmcok-uMe-aTp) : :=<umsi-aTpH6yTa>| <uMsi-atpHOyTa>,
{CMMCOK-HMeH-aTp

<CITCOK-TIPHCBAHBAHHIL | : =C3/IeMEHT -TIPHCBAMBAHHSL |
{3J1leMeHT-TIPUCBAHBAHHS>, <CITHCOK-TIPHCBAHBAHHI)

<{371eMeHT-TIPHCBAHBAHUSL | :=CUMSI-HOBOTO aTpHOYyTAaD :=<BHpaxeHHe>

<{CIHCOK -TlepenMeHOBaHHIL | : ={riepeHMeHOBAHHED |
<niepenmeHoBaHHe>, <CIIHCOK-NEPEHMEHOBAHHIL
<{rieperMeHoBaHKe : :=<nMsi-aTpHOyTa>asCHOBOE-UMSI-aTpHOYTaY
<HOBOE-UMsI-aTpHOYyTAY | : =CUMsI-aTpHOyTa>
<sbipaxcenne: :=<korcTanTa> | MMsi-aTpHGyTa> | <norHy-BHPax |
<cTpokoBoe-BhipaX > | <setuecTBeHHOe-BHPaX |
{uenoe-BupaX>
Mb  yxe paccMatpuBanH cesleKimio M npoekudio  (limited_by -
orpanHyenHoe npy nomou). Onepaums discarding (ymanehue) BHNONHSIET

NpOEKLHIO, HO HA BXOJlEe HMCET CIMCOK YIaJisieMblX HMeH, 2 He CITHCOK
OCTABJINIEMbIX HMeH AaTPUOYTOB, YTO MOMKET OKasaThest Gojiee  yIOOHHM.
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Oriepaliii PACLIMPEHHsT H IPYNITHPOBKH PACCMOTPeHH Hipke. OHH 100aBJisioT
g OTHOIIeHMe  HOBbHEe  KOJIOHKH, HMEHa ~ KOTOpHX  3ajlalTcs
{HOBBIMH-HMEHAMH-aTpHOyTa>. Oriepalpsi NePEHMEHOBAHHST HYXKHA JIJIst TOrO,
yToObl 3aMeHHMTb, €CJH TNoTpeGyeTcst, HUMEHA KOJIOHOK nepell orepalved
COCIMHEHHsI, YTO [OKa3aHO Hue. [loJHBIA CHHTakcHC — <BHpaXKeHHsl>
npuBelleH B MPHJIOXKEHHH M  MOGBOJISIT  BHUHC/SATH  apH(METHUECKHe,
JIOTHYECKHE M CTPOKOBbie BHIDAXKEHHsl, YTO He OHlJI0 MPEyCMOTPEHO B
asrebpe Komna.

8.7. HUcnonbzosaHne coeauHeHHs ¢ NEpeHMEHOBAHHEM

Bce onepauyM Hal OTHOWEHHSIMH TNPHBOLST K COSJAHHIO HOBBIX
oTHOWEHHA. B ciydae cesleKiyd, TNPOEKUMH, TEOPETHKO-MHOMKECTBEHHOrO
OObeIMHEHHST H PA3HOCTH HOBOE OTHOLLUEHHE HMEET Te Ke HUMEHA KOJIOHOK,
4TO W CTapoe OTHOLUEHHe, WM XKe TOIMHOMKECTBO 3THX HMeH. B ciyuae
DACLIMPeHHs1 H TPYTIMHPOBKH MNOJb30BATE/b COOOLIAET HMeHa HOBBIX KOJIOHOK
M BO3HHK2eT OUMOKA, eC/H Kakoe-JMOO H3 3THX HOBbIX HMeH COBNalaer ¢
OTHHM M3 Yyie cylliecTBylowpx. il orepalMH COelMHEeHHSI CHTYalHs
wiokhee. [lo onpesieieHnio, coeyHeHHe TDOMCXOIMT MyTeM  MOHCKA
COOTBETCTBYIOLLUMX 3HAUYEHHH B KOJIOHKAX C COBMANAIOWMMH HMeHamH. OfiHAKO
MOXKET 10TPeGOBATECSI, YTOOW COEMMHEHHe TNPOM30UIIO Mt KOJIOHOK C
HECOBMANAIIMMA HUMEHAMH WJIH e 4TOOH CoellMHeHHe, HaoBOpoT, He
NPOHIQUIO, HECMOTPS Ha TO UTO Y HEKOTOPHIX KOJIOHOK CJTy4YaiHO COBNAJH
uMeHa . Ecym MBIl ocylLecTBHM coellMHeHHe B MoCJelHEM CJIydyae, TO MOJy-
YHUM OTHOLLUEHHE C JIMILHEH KOJIOHKOH, Yy KOTOPOH HMsl COBIIAZET C YyXKe Cy-
IecTBYIOWMM. Takasi JBYCMHIC/IEHHOCTb HeZlolycTHMa. UtobH oGoHTH obe
VTIOMSHYTHE TIPOGJIEMB, IOCTAaTOYHO HCTIOMb30BATH ONEPaLMIo  NepeHMeHO-
BAHMS, /11 HU3MeHeHHs] HMEH HYKHBIX KOJIOHOK IO OnepalMH COCIMHEHHS!.

47

bonee ceMaHTH4YeCKH TpapH/bHBIM  OyleT  onpeleNeHHe  COeAHHEHHs
COrJacHO KOTOPOMY COBMAnaTh MO/KHL HMeHa He KoJowoK (atpuGytos), a
COOTBETCTBYIOULHX  [IOMEHOB, NOHHMAEMbIX  KAK  HHTeprpeTHpyembie  THNbI

nawkmx  [125, 128]. DTo npHBeleT K yMEHbIIEHHIO KO/MHYECTBA CJayuaes
HeXeslaTeNbHOrO  COBRAAEHHA (HecoBnanenns ) HMeH, NOCKOJ/IbKY HMeHa
NOMeHOB OOGHYHO CyWIeCTBEHHO OJHXe K ceMaHTHKe Janwubix B CYBJI, uem
HMeHa aTpHEYTOB . Hansa 0BOHX onpenenenui COeIHHeHHst npobaema
HeXenarenbHOro  cosfazenust  (HecoBMaleHH) HMEH MoXeT OwTb  pelleHa
TaKXKe mnyTeM SABHOTO YKa33HHE HMeH HYKHHX aTpHOYTOB OOGOHX OTHOLIEHHA
(cM. Takxke KoHeu aaHHOTO pasagena). - ﬂpuu.nepes.
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UMHCAHHAST  TIPODJIEMA  YACTO  BO3HHMKAET, KOZla MH  XOTHM
OCYLUECTBUTb  COE[IMHEHHE HEKOTOPOrO  OTHOLLUEHHS C  CaMHM  COGOil.
Hanpumep, Mu nmMeem otHowenHe "PYKOBOIMT (# pykosomurensi, #
cayxaitiero)”. Ec/M Mb XoTHM y3HATb, KTO PYKOBOAMT PYKOBOIHTEJIEM
cayrattero ¢ HoMepoM E145, To MH IO/DKHB HAMHCATD:

R :=PYKOBOIMT selected_on [# cryxaiero=E145]

projected_to # pykoronmuresns

R := R renaming # pykoBouTessi as # CJIyKailero
OTBET:=(PYKOBOIMUT joined_to R) projected_to # pykosoaurens

OtBeT ¥ MPOMEXYTOUHHE De3yJIbTATH MOKA3aHW Ha puc. 8.3.

IlepBHit omepaTop CO3[aeT OTHOLLEHHE H3 OMHOM KOJIOHKH, HMsI
KOTOpOH ecTb # (HOMep) pyKOBOmMTeNsl. 3TO OTHOLLEHHE COAEPHHT
€IMHCTBEHHBIH KOPTEXK-HOMEP HETOCPEACTBEHHOTO PYKOBOIMTEJS CJTyKALUero
¢ Homepom EI45. Tlocnie 3TOro emHHCTBEHHAS] KOJMOHKA TOJBKO 4YTO
CO3[IAHHOMO OTHOLUEHHSI TIEPEHMEHOBHIBAETCST TaK, YTOOH €€ HOBHM HMMEHeM
6bu1 # caymallero. 3aTeM OCYLIECTBJSIETCSl COeMHEHHe Ppe3yJsbTaTa C
otHolledeM PYKOBOIHMT, uro6nl BHGpaThb TOT KOPTEX, B KOTOPOM 3TOT
HEMOCPe/ICTBEHHBI  PYKOBOAMTE/L TMOSIBAsiETCSl B KAuecTBe  CJIy»Kaluero,
NOMUMHEHHOTO CBOEMY HeoCpeldCTBeHHOMY pyKosoauxTesmo. [locsie atoro
OCYILECTBAISIETCS]  MPOEKLMST MNPH  COXPAHEHHH JHILIL HOMEPa MOJYYEeHHOro
pyxosoaurensi. Ecyi On MH He cHeNajiM NepeHMEHOBaHHs, TO MOJYWUH Ou
KOpTeXH, B KOTODbIX MEPBbI HEMOCPE/CTBEHHbIH PYKOBOOHTENL [OSABJISIETCS
B KauecTBe PYKOBOJMTEJSI, a 3aTeM MPOeKUMs1 [asia Ohl HaM HOMep Camoro
3TOrO0  PYKOBOIHTEJISI.

PYKOBOOHT R
# pYKOBOAHTENA # cayxauero # PYKOBOAHTENA
M124 M174 M174
MI124 M183
M174 E142
M174 E145
M183 E157
TMepenmenosannoe R OTBET
# cayxauero # PpyKOBOAHTENA
MI174 MI124

Puc. 8.3, Hcnonb3oBaHHe NepeHMEHOBAHHA C COECIHHEHHEM

202



HaMeHeHHe HMEH KOJIOHOK B HallleM CJTyyae COOTBETCTBYET H3MEHEHHIO
"pos” COOTBETCTBYIOLLEH JIMUHOCTH. JTO MOXET NPOH3OHTH , eC/H HMeHa
OIIHOTO H TOTO K€ OObeKTa NOABNSIOTCS! 6osiee YeM B OIHOH KOJIOHKE, 4TO
OOLIYHO COOTBETCTBYeT DA3VIMYHLIM MomTuraM (cM. ri. 6).

[MpennomenHuft KofOM CHHTAKCHC UCTOMB30BAJ  TOJBKO —HOMEpA
KOJOHOK H BooGUIE He HCrosib3oBaid HMXx uMeHa. [losromy Kommy ne
[IPHXONIWJIOCH  TIEPEUMEHOBLBATL KOJIOHKH, HO 3aTo  eMy  TpeGoBaJioch
31aTb, KaKHe KOJIOHKH SIBJSIOTCSt “obuMH”. TloaToMy HCIoJb3oBaBLUMACS
KomaoM ornepaTop COCIHHEHHst HMMeJl [OMOJHHTEJLHLIA IIapameTp - CIHCOK
1ap MMeH KOJIOHOK, TOYHO TaK »Ke, KaK H IJIs1 NIPeIHKATOB COeNIHHEHHs! B
peJSIHOHHOM  HCUHCJICHHH. BoT mnoueMy MpH HCMOJb30BAHHH CHHTAKCHCA
Konaa Ham npuiimioch Ob 3arucars:

PYKOBOIMT [1=1] R {PYKOBOIMT .s#pykosomurens=R. #cyxatiero}
WM 2Ke:
PYKOBOIUT [2=1] R {PYKOBOIMT. #caryxatuero=R. #ciyxattero}

TlepBasi Bepcust coenuusier KooHKY 1 otrowennss PYKOBOIIAT (r1.e.
#PYKOBOIMTENIS1) € KOJIOHKOH | otHowenust R (T.e.#cayxauero). Bropast
BepCHs coeuHsieT KosloHKy 2 otHowenust PYKOBOIMT ¢ kosonkoit |
oTHollenust R - 310 Ham u TpeGyercsi. COOTBETCTBYIOWIMI Npenukar B
cunrakcuce QUEL aamican B ¢urypHeix ckoOKax. [Tlpu TakoM rnomxone
TIPHUXOAHUTCS BCe BPEMst MOMHHTL, YTO O3HAYAET KAXK/bi HOMeD KOJOHKH, H
370 NPHBOMMT K TPYIHOCTSIM MOCJE HECKOJNbKHX COEMMHEHHH W TIPOeKLMH.
[losToMy  Tako#l TNoAXOX  TPyAHee  HCTOJB30BATb,  YeM  TIOIXOM,
rpenJiaraeMblii B CHHTAKcHce AcTpuia.

Tera-coepnnenne no Koamy. B ceoefi nepeoit crate Komn nan
onpenefieHe 3 K B MU C O e Jl H H € HH sl K3K ONepalMH, CXoxell ¢
CCTECTBEHHBIM COETHHEHHEM, HO He YyIaJsioliell NyOGJMKATH COBMNANAIOLIMX
KOJIOHOK.  Pe3ysbTar  siBJIsSieTcsl  NPOCTO  TIOIIMHOXKECTBOM  JI€KAPTOBA
NIPOM3BENEHHA IIBYX OTHOLUEHWil, CTPOKH KOTOpOro BHOPaHB TaK, UTO OHH
COIEPKAT COBIAKALLHE 3HaUeHHs1 Jiis oOUMX KoJioHoK. Kozt ofobman ato
onpemesieHde W BBeJl ONEPaTop TeT a-C O e T HH e HHU s, rae
onepatop CpaBHeHMs1 “Tera” /A1 3HayeHMH B OOWIMX KOJIOHKAX He
00s13aTe/IbHO  SIBNISIETCS]  PABCHCTBOM, a MOXeT ObTh JHoGbiM M3  ILIeCTH
onepatopop cpaeerMs (=, <, >, <, 2, #), OIHAKO TaKoOH ONEpaTop
PeIKo Wcnofb3yercsl HA MPaKTHKe, TIOCKOJMbKY €ro  BCerga  MOXKHO
CMOIIETMPOBATL C TIOMOLLBIO [€KAPTOBA NPOH3BENIEHHsS, 32 KOTOPHIM CJienyeT
cesiekunsi. OH TIPENCTABAsIeT olpelesieHHb TeOpeTHUYeCKHi HHTepec. Mul
OyneM, HCMo/b3oBaTh €0 B TN MPM  YCTAHOBJIEHHH 3KBHBAJIEHTHOCTH
anre6phl U PeJISIUMOHHONO HCUHCJIEHHSL.

TNpoxon no nepesy B pensuHonHoH aJqrebpe. Hcrosbays copmectHo
Coe/lUHeHHe W TEPeHMEHOBAHWE, MBbl MOMeM HANTH NpPENKOB WJH TOTOMKOB
(o 3amanHo# rYGHHB) NS JHOGOM BEDUMHH B HEPapXMH, HarlpHMep, B
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HEpapXHH CJTYXKALLHX-DYKOBOJIMTe e, Kotopasi Ohia paccMoTpeHa B n.6.7.
[py6o roeopsi, HaM HYHO IO OJHOMY JOMNOJHHTEJILHOMY COCIHHEHHIO Ha
K2OKIBH NONOJHHTENLHHI YPoBeHb IMTYGHHH. OIHAKO MPH 3TOM HYXKHO 3HATb
3Ty IIyGuHY BO Bpemsi ¢opMyJiipoaHusi 3ampoca. Ecmi e BMecto 3Toro
Ml XOTHM HCCJIEIOBATb [epeBO IO TEPMHHANBLHHX BEDIIMH MM KODHS (HA
HEH3BECTHYIO MVIyGHHY), TO TAKOH 3anpoc MH He MOXeM 3alHcaTb HH B
CHHTaKcHce ACTpuIa, HH B CHHTaKcHCe pelsilHOHHOH ayreGpH Kozza.
XoTsi 062 3TH CHHTAKCHCA SBJSTOTCSl PEJISIUMOHHO [OJIHHIMH, OHH He
HOKPHBAIOT PACCMATPHBAEMOIO 3eCh Khacca 3anpocoB. Boobille rosopsi,
TpeOyeTcsi BO3MOHOCTb BKJIOUHTb B PeJSIIHOHHYI0 amre0py upks while
UK JKe BOSMOMKHOCTb 3aIMCH PeKypCHBHBIX (yHKIMi, Kak Ha KRC wm FQL.
Bhino Takke NMpelJio’keHo BBECTH ONepaTop TPAHI HTHBHOT O
3aMHBKaHHS, KOTOPHA NOBTOPHO pacumMpsieT OTHOLUEHHe, HAFpH-
Mep, H06aBfisisl HOBble MOTOMKH KOPTEXell [0 TeX Mop, MOKa YyKe Helb3sl
HAlTH HHdYero Hosoro. Takas Bo3MOXHOCTb obcyxnaercst B [76], Ho ewe
He [OCTHTHYTO ofllee CorJiacHe O TaKoro Pofia ofiepatope.

8.8. Ipumepnt 3anpocoB Ha AcTpuae B cpaBHenus ¢ 3anpocamu Ha (QBE

Tenepb MokaKeM, Kak COPMYJHMpPOBATb, HCHOJMb3Ysl ACTPHI, MHOTHe
3aMpochl, KOTOphe YXe BCTpeda/mch NpH paccMotpennd QBE u SQL.
Hekoropeie H3 3THX 3ampocoB NOTPeOYIOT NOMNOJHHTE/bHBX BO3MOXKHOCTEH H
no3stoMy OYIYT PacCMOTPEHH HHXKe.

3anpoc 1. "Tlepeuncimts Bce wurpnl 1978 r., npoucxoauBlme B
Kopmoge”.

PA3M_CTAIIMOHOB
selected_on [cramnon="Kopnosa” and ron=1978]
projected_to rpymma, wrpa

3ro turmunbit 3anpoc suaa SELECT... FROM ... WHERE ... naa
ontHoro otHowenusi. Ha Acrpuzme oH 3amichbaercst B nopsitke FROM ...
WHERE ... SELECT ..., npuueM npoeKLUHsi BHIIOJHsSieT paboTy onepartopa
SELECT (npoucxomur ceniekupsi rosiell, a He Koprewe#). 3pech He
tpebyercst siHo ykasbeath UNIQUE, notomy 4to ACTpHA aBTOMATHUYECKH
ynansier ny6iHKaTh,

3anpoc 2. “TlepeudcyMTD CTAlMOHBI, HCMOJL3OBABILMECS! B TeX
rpymnax, rae [losbwa 3aHssa neppoe MecTo”.

(MECTO_B_I'PYITIE joined_to PASM_CTA I HOHOB)
selected_on [mecto=1 and komanna="Tlosmiua”]
projected_fo crammon

dro onam, noxoxe Ha FROM...WHERE...SELECT..., npHuem
coelliieHue B mnepBoil cTpoke 3amenser FROM  MECTO_B_I'PYIIIE,
PA3M_CTAIIMOHOB B siabike SQL. '

204



3anpoc 3. "TlepeuHc/IHTL CTAZIHOHH, HCTIOVIL3OBABIIMECS B KAKIOH M3
TPYINl, COBMECTHO C KOMAHJIAMH, 3aHSIBLUHMH flepBOe MECTO B Ipyrmiax’.
(MECTO_B_TPYIIIIE selected_on [mecro=1] joined_to
PA3M_CTAIIMOHOB)
projected_to crazmmoH, KoMaHna

3hech Mbl TIOMECTHJIH CENIEKLMIO BHYTPb COeIMHEHHsl, UTOGH YJIyWlHTh
54xpEKTHBHOCTb  (CM. TIOSICHEHHSI HWXKe). ITO TpeoOpas’oBaHHE MOXKeET
clieJiaTb JHOO MOJb30BaTeNb, JMOO NPOTPAMMa, KOTOpasi aBTOMATHYECKH
nepervlleT Takoro pofa 3arpoc. OTMeTHM, uTO aTpHOYTH B CIMCKE MJIst
npoeKUHH GepyTcs Gojiee YeM H3 OJIHOTO OTHOLLEHWS, HO 3T0 He Tpelyer
HUKaKHX M3MeHeHHH B ¢hopMe 3armpoca.

3anpoc 4. "Tlepeuricimte KOMAHIH, WIpaBlMe B TOH e [PyImie, 4TO
i Fonnangust”.
COJIVIT PYTIIBE: =MECTO_B_I'PYITIIE selected_on [komanna="T oananausi’”]

projected_to rpymma, ron
PE3VJIbTAT:=(T'OJUITPYIIH joined_to MECTO_B_I'PYIIIE)

selected_on [komanna <& "Tosmnanmua”] projected_to komanna

B 3TOM npHMepe OCYLLECTRIISIETCS COeMHEHHe MPOEKLMH HEKOTOpOro
OTHOLLEHHSI C CAMHM 3THM OTHOILeHHeM. OTMETHM, uYTO HaM He MPHXOIMTCS!
WCMoNb30BaTh cHHOHMM 117151 otHowennwst MECTO_B_T'PYINIE, B orsmume ot
SQL, riockosbKy —ofiepaiMsi COeMHEHHs] ABTOMATHYECKH o0ecrieudBaeT
TNOMCK COOTBETCTBHH B KOJIOHKAX C ONMHAKOBHMH MMEHAMH, B CBSI3H C YeM
y¥e He HYXKHO $IBHO YKa3blBATb NMpPe[MKATH COoellMHeHHsl. Yke He HYXKHO
nucats, HanpuMep, MECTO_B_I'PYITIE.T'O]l, xak 3to TpeGyercsi Ha SQL,
MOCKOJIbKY BCeIfia SICHO M3 KOHTEKCTA, KAKOMY OTHOLLEHHIO MPHHAMJIENHT
atpuOyT “roA”. HacTo 3TO HENoHMEeHOBAHHOE MPOMEXKYTOUYHOE OTHOLLIeHHE.

3anpoc 5. "TlepeuHcyMT KOMaHAH M3 TPYMH 2. KOTOpbie 3aHSUM B
3Tofl rpymme Gosiee BhicoKoe Mecto, yeM [losbuia”.
BBICOKHMEMECTA :=MECTO_B_I'PY¥TIIE

selected_on [komanna="Tlosbia” and rpyrma=2]

projected_to mecTo,rpyrma,rox

renaming MecTo as BhHICOKOEMECTO
PE3YJIbTAT :=(BHICOKUEMECTA joined_to MECTO_B_T'PYIIIIE)

selected_on [Mecto <shicokoemecto]

projected_to komanna

Hnst aroro 3ampoca Tpebyercsl TeTa-CoelMHeHHe, W 3/1eCb BMECTO
Hero MH HCMOJIb3yeM COe[IHHEHHe, 33 KOTOPbM CJIeNyeT  CeJIeKLMst.
Bravyase cosmaeM TaGyMily, COCTOSILYIO TOJBKO H3 OIHOTO KOPTEXKA,
KOTOpHH # colmlepuT Mecto, 3ansroe [losbiueit. 3atem ocyuecTBisieM
NepeHMeHoBaHHe, C TeM YToObl MNpH CoelMHEHWH 3HaueHHe ~Mecta” He
CTAaBUJIOCb B COOTBETCTBHE 3HAYEHHSM B KOJIOHKE “MecTo”  TabJMub
"MECTO_B_TI'PYITIE". CoenvHeriHe BHOEPET KOPTEXH € COBNAJAIOLIMMU
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3HAUEHHSIMH JIJIi TOfAa W TPYIIH, 2 3aTeM TPHCOEIMHHT 3HAuyeHHe Y
KOJIOHKH "BHICOKOEMECT0” K KaXKAOMY H3 3THX Koprexedl. Tenepb nas
KAXKJI0TO KOpTeXKa MOMKeT paboTaTh CeJieKUMsi, CPABHHBAIOLLASI 3HAYEHHSI B
KOJIOHKAX "MeCTO” K “BHICOK0NeMeCTO” H BHOHDAIOLLAST HY’KHBIE KOPTEeXH, N5
KOTODHX 3aTeM OCYIUECTBJISIETCS] [POEKLHsl, [NAloWasi  OKOHYATEJILHbI
peayibTar. XoTl MH 3HaeM, 4ro Mecto, 3aHsroe [losmbiueft, - ofuuHoe
LeJIoe YHCNO, MM TEM He MeHee He MOXKeM TOHMEHOBATb 3T0 YHCIIO H
nepeaTb €ro, HanpuMep, Kak napaMerp. Bmecto 3toro npuxosurcs
TIPE/ICTABHTb YHCJIO B BH/l€ OTHOLUEHHS M OCYLLUECTBHTL C HHM COeIHHEeHHe.

BaxkHast 0cOGEHHOCTb DeJISIIMOHOM  ajire6phl  COCTOMT B TOM, 4TO
MOXKHO T[OMMEHOBBIBATD OTHOIUEHHS] ¥ AaTPHOYTH OTHOWEHHH, HO Hesb3d
TIOHMEHOBHBATL OT/IeJIbHbE 3HAYEHHSI B OTJMyHe, Hanpumep, ot QBE. 3to
CBSI3AHO C TEM, YTO H3-32 CBOMCTBA 3aMKHYTOCTH, O KOTOPOM LA peyb
Bblllle, Pe3YJIbTAaTOM K2KIOH oONepallHH SBJSETCS] OTHOLIEHHe, a He LeJioe
uHcno. MOXKHO HCTIOIb30BATb, HAlpHMEp, CJIOeHHe WM BbiUHTaHMe, HO
TOJILKO [JIS1 3HAYEHHH BHYTPH OJIHOTO KOPTEXa; HEJIb3sl CJIOMKUTL 3HAUEHHE
M3 O[IHOTO KOpTeKa CO 3HAYeHHeM H3 pyroro Ge3 npelBAPHTEJILHOTO
COETMHEHHsT 3THX KOopTeXKefi B OJIHH.

3anpoc 6. “TlepeuncnuTb KOMAH/IH, 32HHMABILIME [IEPBOE WJIH BTOPOE
MccTo B JioGoM roay ¢ 1960 mo 1982”.

MECTO_B_I'PYIITE selected_on [ ron >1960 and ronx <1982

and (Mecto=1 or mecto=2]

projected_to komaHzma

OTMeTHM, YTO 3l1eCb MOXKHO 3alHCAThb JIOGOE JIOTHYECKOE BHpAMKEHHE
IUIST CeJIEKLMH H He HYXKHO HMCTOJIb30BaTh “6Jiok ycJioid”, Kak Ha QBE.

8.9. Oneparop pacumpeHHs H BblYHCJsIEMble MO

[ycTb Heo6xomMMO BLIYHCMTL HEKOTOPYIO HHOPMALIHIO M0 32/1aHHBIM
3HaueHHsM roJleil B KOpTeXe; NMPHMEPOM MOMXET GHiTh BHUHCJIEHHE CYMMH K
Bhilaye No ¢opMysie "3apriiaTa - HaJIoTH”. 3TO MOMHO ClielaTh, HCMOJb-
3ys onepaumio extend (pacumpenue), KoTopasi TO3BOJISIET OrpenesHTb
HOBOE OTHOILIEHHE, conleprKaliee N0GABOUHHE KOJIOHKH, 3HAUEHHS] B KOTOPHIX
BBIYHCJISIOTCS], HCXOfI M3 3HAYeHHH B [MpeLUECTBYIOLMX KOJOHKaX. JTH
DOTIOJHUTEJIbHbie  3HAUEHHS] (PYHKLMOHAMBHO 3aBHCAT OT KJoYa CTaporo
OTHOLLIEHHs!, KOTOPBI CTAHOBHTCSI KJIOYOM M HOBOMO OTHOLLEHHSI.

CHHTAKCHC oriepaTopa PacLUMPeHHsl yKe NPHBOIMIICS:

{otHouwterme> := <ortHowenne> extend_by [<crmcok-npHcaanBanin]
{CIMCOK-TIPHCBAHBAHHIY : :=  <HMS-aTPHOYTa> :=<BbipaseHHe> |
{uMsi-atpHbyTta> : =<BhlpaKeHHe, <{CMUCOK-NPHCBAHBAHHIA,
Hanpumep:
CITY )K3APTL:=CJTY XXextend_by [Bbluerhi:=HasorH + crpaxoBKal
906 extend_by [cymmakBbiaye:=3apruiata - BHYETH]



CAYX

Hws 3apnaara Ortaen Hanorn CrpaxoBKa
CMHT 1500 A 400 130
BpayH 1600 A 450 140
JIoHe 1600 B 320 140

CJYXK extend_by [smuern :=Hanor+c1'paxosxa] %- cTpaxoeka
extend_by [cyuuaxaunaqe:=sapnnara - Bbl‘ieTbl]

Hwms 3apnnata  Oraen Hanor Brivetn CyMMmaKBHaue
CMHT 1500 A 400 530 970
Bpayn 1600 A 450 590 1010
Mxone 1600 B 320 460 1140

CIyX group_by [oraea crealing koswsecrso:= count(),
outzapnn: =SUMN (3apnnara)]

Oraen Koauuecrso O6waapna
A 2 3100
B 1 1600

Puc. 8.4. CosganHe npOH3BOAHBIX KOJIOHOK C HCMOJIB3OBAHHEM  PACUIHPEHHA
H TPYNNHPOBKH

PeaysibTaThl Takoro 3anpoca rokasaHn Ha puc. 8.4.

B udrore pacluMpeHMsi TOSIBU/IOCh HOBOE OTHOLLEHHE, B  KOTOPOM
OCTAJHCh BCe KoJIoHKH oTHollerss CJTY)K 1 moGanieHH etiie 1Be ("cymMma K
Bhaye” ¢ "BHYETH”), colepalije BHIYHCJICHHEI 3HAUEHHs] CyMMH K BHIa-
Ue W BHIYETOB JIJIA KAMKJIOM 3aIMCH O caTyxallieM . EcyM Mbl npeficTaBuM ce-
Oe Takoe paclHpeHHe KaK KOHTOPCKYIO OfiepauMio, MPOBOAHMYIO MJs Tal-
JHMUH, ormiedatanHoii Ha ALIITY, To Takas onepauns Gymer osnauath 3a-
MHCh JIONOJIHWTEIGHBIX  KOJIOHOK CNPaBa W HX 3aroJiHeHHe C  HCIIOJIb30Ba-
HueM 3HAYEHWH CJieBa W3 TOH Ke CTPoKH. Temepb Mul MoxeM cdopmy-
JUPOBaTb PACCMATPHUBABILIMICS! paHee 3alpoc.

B nefiCTBHTEIBHOCTH - AJIA KaXJOro Koprexa. - I pus.nepes.
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3anpoc 7. "TlepeuncsMTb pasHOCTH 3aGMTHIX M MPOMYLUEHHHIX MsTyeil
IJI1 UIp TPYMIH 2, a TaKkKe CTAIHOHH, i€ MPOHCXOIWIM 3TH HIPH’~.
(PASM_CTATMOHOB joined_to UT'PHI) selected_on [rpyrma 2]

extend_by [passmsiueit:=if [omA > TomwB
then oA -TosmB else FosmB-TonnA]
projected_to crammoH, pasnmstuent

OrMeTHM, yTo 3/lecb HalIO OCYLIECTBHTb pacllMpeHHe nepen
TNpoeKLpedl, MOCKOJbKY B IPOTHBHOM CJIyyae Mhi TOTepsld Obl TpeCyeMbie
st BouMcienust tionist TomuA 1 TomwB. BoiparkeHue, Hcrno/b3yemoe 1711
BWYHCJICHHSI PA3HOCTH Msiyefl, $IBSIETCS] YCJIOBHHM H aHAJIOTHYHHIM  TeM,
KOTOphle yroTpeGAsUMCh B [pHMepax Ha JiaMGla-Hcuxcsiedde B rU.3.
ONHAKO TAKOM0 POfia BLIPAMKEHHSI MOKHO [PHMEHSITb TOJBbKO B KOHTEKCTE
extend_by. [Ilpenukar, crnenylowmit 3sa if, - 310 moboe JorHueckoe
BhpAXKEHHe,  KOTOpOe  3alMCHBAETCSl € MCTIONIL30BAHHEM  aTpuGYTOB
TeKyllero Kopreka M KoHcTaHT. HeobxomnMo ykasweath kak then, Tak u
else, npuueM 06a OHH JIOJDKHH BBIYHCJIATb BHPAMEHHsI OJHOTO H TOFO 2Ke
THNa (BELLECTBEHHOMO, LEJIOr0, JIOTHYECKOrO MM CTPOKOBOTO).

Boobwie rosopsi, paccMaTpuBaeMasi oOrepauisi MO3BOJISIET BLIYMCJMTD
moboe 3HAYeHHe, KOTOpOe MOTJI0 Ohl TOSIBUTHCSI B KauecTBe BHIPAXKEHHS B
onepatope SELECT na SQL; B meHCTBUTENBHOCTH OHA SIBJISIETCS [aXe
Gosee MOLLHOM, TAaK KaK TIO3BOJIIET HCIIOJBb30BATh YCJIOBHHE BHIPAMEHHSI.
Jra  0cOGeHHOCTh MNpOSIBASETCSl B JUMHHBIX  3alpocax,  [OCKOJBbKY
BHUMCJIEHHBEe TIPOH3BOJIHBE 3HAYEHHS MOTYT 3aTeM HCTIOJBb30BaThCsl B
orepaLysiX COENHHEHHSI H CeJleKLHH.

8.10. Onepauna rpynnmHpoBKH KaK PACUIHPEHHAs MpPOEKUHs

Oriepalifdsi  paciLMpeHHst TO03BOJISIET BHUYHC/SITL 3HAYEHHs], TOJB3YSICh
NPYTHMH 3HAYEHHMsIMH TOJBKO B TOH ke CTpoke. HykHa Takke H
JOTIOJHHTEJIbHAST M0 OTHOLLEHHI0O K Hel onepalisl, KOTopasi TO3BOJMT,
HanpuMep, IPOCYMMHDOBATb 3HAUeHHst B KOJIOHKe. Takol orepalibeit
apnsiercst  group_by. OnHa Bemer ce6si Kak TPOEKUMsI COBMECTHO C
pacumperiem [44]. Tpexxae Bcero oHa pasGUBAET 3HAYEHHS] B 3ANaHHBIX
KOJIOHKaX Ha TMOAMHOMKECTBA, KaXK/I0e H3 KOTOPbIX XapaKTepH3yeTcsi TeM,
YTo B HeM COBMANAT MeKIy COOOH 3HaueHUsi aTpUOYTOB M3 CITHCKA
NpoeKUMH. 3aTeM OCYLLECTBJSETCS! NPOEKLMST OTHOLLEHHS] HA 3TH aTpHOYTH,
NpHYeM JJ51 KaKIOH CTPOKH B OTHOLLUCHHH-Pe3YJIbTaTe  BHYHC/ISieTCS
MPOH3BOMIHOE 3HAYeHHe C TIOMOLIBI0 HEKOTOpO#l BCTPOEHHOH  (hYHKLMH,
NpUMEHsIeMOH K COOTBETCTBylollleMy  noamHoxectsy. [locsie  3toro
BHYMCJICHHOE 3HaueHHe TOMEILAETCSl B JIONOJHHTEVbHYI  KOJIOHKY, TOYHO
TaK K€ KaK B Ofepally pacLLHpeHHst.
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HanpuMep, Ha puc. 8.4 uzobpaxketo otsotieHde "CJIY)K (ums1, 3apri-
JIaTA,0TIEN, HAJIOTH, CTPAX0BKa)”,  yXKe  HCTOJIb30BABIICECsT  BHILle.  31eCh
"oraes” - 3T0 TMOCTOPOHHHH KJIOY, 3HAUEHHEM KOTOPOro SBJsieTcsl OTAel,
B KOTOpOM paboraeT chiyKalpi. Torga Mol MOXeM Co3fath Tabumuy C
KOJIMUECTBOM CJIY2KALUMX B KAKIAOM OTZAe/e H oOllied 3apiyiaToft 1/ oTAeNA
cJIe1YIOLIMM 00pa3oM:

CJIY)K group_by [otnen creating xosmuectso:= count(),
obwzaprui:= sum (3aprara)]

Ecym 66 M OCYLUIECTBIM 1ipoekiyio oTHoleHHst “CJTY)K” Ha KosoHKy
“otAen”, TO TOMyYwH OW MpPOCTO [iepeyeHb OTAEJOB, B  KOTOPOM
ynaneH AyOJMKaTH. PesyscraToM Halllefl IDYIIHMPOBKH Takike sBJISIETCS!
repeyeHb OTAENIOB, H B HeM TO e KOJHMUYECTBO KOpTeXeH, urto H B 3TOH
npoekuy. Ho BMecto Toro, uyrofu MpocTo  yAa/mMTh  MYGJMKATH,
rpYTITHPOBKA ~ BHIUHCJISIET  MPOM3BOJHOE  BHpAXKEHHe M3  3HAUeHWA B
YKA3AHHBIX KOJIOHKAX MJI1 KaXKIOro MOJMHOXecTBa AyOiMKatoB. Tak,
“obiu3apnd”  (o0last  3apruiata)  BHYMCIISIETCST NPH  TNIOMOLIM  BCTPOEHHOH
YHKIMM ~ SUM, CyMMHpylolliell 3HaueHWsi B KoJioHke “sapriiata’, a
"KOJM4ecTBO”  BBIUMCJISIETCSI € TOMOLIBIO BCTpOGHHOH yHKiMHM  count,
1OJICUMTHIBAIOLLEH KOJIMUECTBO ITHX 3HAYEHHH.

HaGop BcTpoeHHHX (YHKUMA BKOYaeT B celsl KaK Te, KOTOphle
ucnosbayotest B SQL 1 QBE (COUNT, SUM, MAX, MIN), Tak 4 ase
norndeckve ¢dynkir ANY u ALL. Cpennee 3Hauehwe BbUMCJIsieTCst C
TOMOLLIBIO JleJieHHst pe3yJsibTaTta npHMeHennst SUM Ha pesysbrar NpuMeHeHHs!
COUNT. oy SUM, MAX u MIN onpegesieHll Ha MHOXeCTBe
ApUPMETHYECKUX 3HAYEHHH M BHIAIOT CyMMY, MaKCHMYM H  MUHHUMYM
cootBeTcTBeHHo. Oyukumd ANY u  ALL  onpenenenn Ha MHOXectBe
JIOTHYECKHX 3HAYEHH W BualoT Jorkyeckwe or (MJIM) u and (M) 3mux
3HAUEHHA  COOTBETCTBEHHO.  IJTH  (YHKLUHH  MCTIOJB3YIOTCSl [
OPMYJIMPOBAHHST  3anpocoB ¢ KBaHTopamu  (cM.  Hke).  Murepecto
OTMETHTb, UTO €eCJM 3Hauetde true (McTHHA) CuMTATL GOJBILMM, YeM
false (s0:b), To ANY # ALL 6ynyT cooteercteoate MAX 1 MIN. HMunmu
ciosamd, ANY wucrvHHO, ecsm  xotd OW  OHO M3 3HAYEHWH B
COOTBETCTBYIOLLIEM MHOMECTBe HCTHHHO, a ALL HcTuHHO, ecsM Kaxmoe M3
TAKMX 3HAYEHWA HCTHHHO. Terepb TIOCMOTPHM, KaK ChOpMYJIMpoBaTh Te
3aMpocH, KOoTophle Mbl 3anichiBa/M Ha SQL ¢ Henosm3oBaHHeM BCTPOEHHBIX
yHKUMH.

3anpoc 8. "llepeyHcyMTL TPYIIH, B KOTOPHX HH OflHA HIpa He
npowcxonkna B Bysnoc-Afipece”.

PACUIMPPA3MCTA 1:=PA3M_CTAIMOHOB extend_by
[BBA :=(cTanuon="bysHoc-Aiipec”)]
IPYTICTA :=PACHIMPPA3MCTA Il group_by [rpymniia creating
KakasimboB: =any (BBA)]



BATPYTHIACTAI:=TPYTICTA I selected_on [not kakasum6os]
projected_to rpynna

Peayibrath 310r0 3anpoca MoKasaHW Ha puc. 8.5. 3mech Mu
co3[iaeM JIONOJHHTENbHYI0 KoyioHKy "BBA”, Kotopasi comepuT 3HaueHHe
"MCTHHA”, €CJM HMrpa TpoHcxooMna B DBysHoc-Aiipece. Mu rpymmupyem
pe3ysbTaT mo rpyrmaM (KOMaHI) H Co3[1aeM KOJIOHKY “KaKasHGoB™, B
KOTODYIO MOMelllaeM 3HaueHWe “HCTHHA”", eC/M  Kakas-M6o wrpa B
COOTBETCTBYIOLLIEH IPYIIie HMeeT 3HayeHHe ~HCTHHA” B KoJioHke “BBA”,
T.e. e KaKas-JM60 Wrpa B COOTBETCTBYIOLUE TIpyIfie  KOMAHM
nposicxomia B BysHoc-Afipece. [losrydyeHHoe OTHOLEHHe HMeET TOJIBKO [Be
KOJOHKH - "rpymma” H  "Kakas/m6oB” M MH  3aTeM - BHOHDaeM Te
KOPTEXKH, [/ KOTODHX “KakasumOoB” HMeeT 3HaueHwe “Jioxb~. Hakoweu,
KOJIOHKA "KAKASUMOOB™ OTOPACHBAETCSI - 3TO OCYLUECTBJSIET MPOEKLIS.
Takas 3amMch 3ampoca JIOBOJIBHO TPOMO3JIKA, H €€ MOMXHO COKPATHTD:
PA3M_CTAIMOHOB group_by [rpyma

creating kakasnm6os:=any (cranmon="By3toc-Afipec”)]

limiteb_by [not xakasumGos]

B 3TOH 3amMcu apryMeHTOM BCTpOeHHOH (hYHKUMH ANY  siJjsieTcs
Boiparkenre. Orpannuenne (limited_by) Bemer cefsi Kak cenekuust, HO
OTOpAchiBAeT 3HAYEHHS] BCEX aTPHOYTOB, HCTIONB3OBABLIMXCS B BHPAM(EHHH,
N0 KOTOPOMY OCYLIECTBJSUIACH CeJieKLHsl, TAaK UYTO 3KOHOMHMTCSl OJIHA
TIPOEKLIMSE.

HHTepecHo OTMETHTb, UTO BCTpOeHHHE (DYHKUHH HHKOTAA He
MDHMEHSTIOTCST K ITyCTOMY MHOMKECTBY, TaK KAaK HesIBHAS [IDOEKUMSl B
IPYIIHPOBKE BCerda CO3MacT O[MH KOPTeX [JI KaKIOTO 3HAaueHHst
atpubyTa B HCXOJHOM OTHOIUEHHH, MO0 KOTOPOMY OCYLUECTBJSIETCSl 3Ta

npoexkuwst. [lostoMy HenpaswibHO  (pOpMY/HpOBATh  32NpOC  CJENYIOLINM

00pasom:
PA3M_CTAIIMOHOB selected_on [cranuon="By3Hoc-Afipec”]
group_by [rpymma creating keo:=count()]
limited_by [kB0=0]
lMocrenHeMy — yCJIOBHIO — CeJIeKUMHM  HEBOSMOXHO  YIIOBJIETBOPHTD,
NOCKOJIKY €CJIH KOJHYECTBO PaBHO HYJIO, TO COOTBETCTBYIOILEee 3HAYeHHe
OJsi  TPymH  Mfpocto  OydeT  OTCYTCTBOBATb  [10C/E  CeJleKLHMH B
PASM_CTAIIMOHOB, u mnosroMy He OyneT HYXHBX [Jisi IPYTITHPOBKH
Koprexen. UToOn He nOTepSITb NPH INPOEKUMH HYXXHHE KOPTEXH, Mbl
noMeyaeM MX JIOTHYECKMM 3HadeHHeM “Jioxb~ B KosioHke "BBA” u 3arem
HCTIOMb3yeM (DYHKUHIO any BMmecTo count.
3anpoc 9. “TlepeuHC/HTL TPYMIH M CpefiHee KOJHYeCTBO FOJIOB [JIS1
urp 1978 r., B KOTOPHX MAKCHMAJIbHOE KOJIMYECTBO TOJIOB B
COOTBETCTBYIOWLEH MpyIne MNpPeBHLLANO NSTh .
HI'PH group_by [rpynna creating Ma:=max([o/miA),
210



Mb:=max (TComB),cpenn:=sum({TomA+TomB)/2)/
count()]
limited_by [Ma>5 or Mb>5]
3nech limited_by somosmsier te xe dyHkwam, yro ¥ HAVING Ha
SQL, BHGHpasi 3Hauehnst Max (rosA) ¥ Mmax (roybiB), BHYHCJEHHBE TIPH
nomotuH group_by. TpoaeMOHCTPHPOBAHHKIT NOIXOA NpeAcTaBlIsieTcs: Goliee
yIOGHBM H MeHee NBYCMbC/eHHHM. OmuuM H3 HefloctaTKos SQL sasiercst
10, YTO BCTpoeHHHWe (YHKUMH MoryT nosisfisithesi B oneparopax SELECT u
HAVING; crienopatemsHo, eciii HMeeTCst Gosiee OIHOH TPYNNMPOBKH, TO He
BCEFNIA OYEBHIHO, K KAKOW M3 TPYINHPOBOK OTHOCSITCSI BCTPOEHHbIE
(pyHKLMH.
3anpoc 10. "TlepeuncyuTh Tom H [T KAKIOMO TOAA KOJIMYECTBO
PANMUHBIX CTAJIMOHOB, HA KOTOPHX HWrpasa Komanna Llotnanaun B 3TOM
rony”.

(PASM_CTAIIMOHOB joined_to UI'PHI)
selected_on [KomanpaA="ornannus” or KomannaB="Ilotnanmus”}
projected_to rom,cTanHoH '

group_by [ron creating ksoctam:=count()]

PACIHIHPPASMCTALL IPYTICTALR
Fon Tpynna Hrpa Craanon Hara BBA Ipyn- Kaxas-
- na nnbos
1978 1 | 1 Bysnoc-Afipec 2 wmon H
1978 A 6 Byshoc-Afpec 21 mor H 2 H
1978 B 1 Poaapo 14 mon J 3 b |
1978 B 2 Mengosa 14 mon J1 4 J1
1978 B 3 Posapro 18 mon J1 A H
1978 B 4 Mennoza 18 nion J1 B J1
1978 B 5 Mennosa 21 won J F H
1978 B 6 Posapno 21 mwon J1
1978 F 1 Byswoc-Afipec 24 mon H BATPYIICTALL
1978 F 2 Byswoc-Afipec 25 mon H
Ipynna
3
4
B

Puc. 8.5. Onepauna rpynnHpoBKH
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FnapHbM B 3TOM 3ampoce SIBJISIETCSt MCIIOJIb30BAHHE MPOEKUMH 17151
yAaneHust IyGJMKATOB 3HAYCHHH CTA[IHOHOB elle [0 TPYIHIHPOBKH,
MOCKOJIKY B TMPOTHBHOM CJIyuyae TDYIIIMPOBKA YUHMTHBAJIA OW OJHH H TOT
e cranuoH Heckosibko pas. Ha QBE mnpu nomcuere mporyck IyGJHKATOB
ocylecTsJIstieT Betpoentast pyHkuns CNT . UNQ. !

8.11. Onepaung oGo6uiennofl pa3HOCTH H KBAHTOp OGUIHOCTH

Mu yxe Bumemu (cM. puc. 8.1), Kak HCNo/B3YioTCsl  ofiepalkH
TEOPETHKO-MHOMECTBEHHOTO OGbE/IMHEHHMs] M riepeceyeHusi (COeMHHEHUsT) B
pessiudoHHOR  ajrebpe.  IpyToit  KyaccHuyecKoH onepalued HAL  IBYMs
MHOXKECTBAMH  SIBJISIETCSl  DA3HOCTb, Pe3YJ/IbTAaT KOTOPOH - MHOXKECTBO,
COCTOSILIEE M3  JIEMEHTOB, HMEIOLLMXCSI B TI€PBOM  MHOMKECTBE,  HO
OTCYTCTBYIOLLMX BO BTopoM. Ha AcTpHae Mul 3ammchBaeM 3TOT ofiepatop
kak WITHOUT (6e3), 1 ero MOXKHO, B YACTHOCTH, HCMOJb30BATb, YTOOH
3amicaTthb 3anpoc 8 HHave:

"Tlepeunc/MTh TPYIIH, B KOTOPHX HH OHA Wrpa He MPOHCXOIWJA B
BysHoc-Afipece”.

PA3M_CTAIIMOHOB projected_to rpyrma
without

(PA3SM_CTAIUCOHOB selected_on [cranuon=by3Hoc-Afipec]
projected_to rpyrma)

Ouetp noxowasi ¢opMma Hcnosbayercst B sisske SQL.  Buauasne
CO3I2€TCS TMiepeuyeHb BCEX [PYNN, a 3aTeM YOAMSUOTCS Te M3 HHX,
KOTOpHle HAXo[SITCSl B NepeyHe "moxux” rpyrm. HanomuuM, yro npoekusi
yhaznsier NyOJHMKATH, W N03ToMy Jo0ast urpa, NPOMCXOMBLIAS B HEKOTODOH
rpyrnie B BysHoc-Afipece, Gyfer AOCTaTOYHA [JISI TOro, YTOOW BKJIOYHTb
5Ty Ipymny B Nepedets “ruioxvx” rpynn. [lpoekuusi Hrpaer Takylo ke
pO/b, KaK W PACCMATPHBABLUASICS BHILE oOriepalisi TPYIrypoekH. B ria. 9
Mbl DacCMOTPHM MpAaBHJA NeEpeNMCHBAHHST TaKHX 3anpocoB B hopMy,
KOTOpasi HCTOJIb3yeT TPYIITHPOBKY.

Urobbl nepeyHc/MTh [PYITIH, B KOTOPHX BCe MIPH TPOHCXOAWH B
BysHoc-Afipece, [0CTaToyHO B NpHBElEHHOM Bbllle 3anpoce  3aMeHHTb
cpaBHenHe “ctamHoH=" Ha “cramuoH(>”. B 3mOoM cayuae chakTHueckH
HCTIOVIL3YeTCs1 NPABWJIO OTPHLIAHHST KBAHTOPOB, TipHBEIeHHoe B M. 7.3:
(Irpymna) (V urpa)PASM_CTAIIMOHOB(roz, rpynna, urpa, CTatHoH ) —>

cranuon="By3Hoc-Afipec”
UTO SKBHBAJIEHTHO
(3rpynna) ~ (I urpa)PASM_CTAIMOHOB(ron, rpyrna, urpa, CTaimon) A

cramuod <> "BysHoc-Afpec”
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WHBMH  CJIOBAMH, MHOMKECTBO [PYTHI, B KOTODHX [IJIi BCEX Hrp
HCTIOJIb30BAJICS  CTallioH B DBysHoc-Afipece, ecTb [IOMOJHeHHe MHOMKECTBA
[PYTI, B KOTOPHIX XOTS Obl ONHA MIpa MPOHMCXOIMA HA JDPYrOM CTajHoHe.
Mo ucriomb3yeM  orepaio WITHOUT,  yro6ul  nosyuntb  mofiosHetve
mHoxcecTBa.  [Ipy 3TOM  yHHBEpCA/IbHBIM ~ MHOMKECTBOM  CUHMTaeTcsl
COBOKYIIHOCTb ~ BCEX  YYACTBOBABLIMX B COPEBHOBAHMSX IPymm. 310
nocJielIHee MHOMKECTBO TMOJTYYaeTCsl C TOMOLLBIO NMPOEKLMH BCero OTHOLLEHHST
PA3M_CTAIHOHOB Ha KoJioHKy "rpyrma’”.

Orciofia BUIHO, KAK MOMKHO HCMO/b30BATH PA3HOCTH MHOMECTB, KOrAa
HYXKHO 3aIMCaTb KBAHTOP OOIIHOCTH. JTO He BCerfa TaK MpOCTo, H
HHOTIA TIPHXOLMTCSI CO3[aBATb Pa3HOCTb PA3HOCTH MHOMECTB, Kak Oyner
foKasaHo B 1. 9. B AcTpHie A/t Takux 3anpocoB MOMHO HCIIOJIB30BATDH
Pa3HOCTb MHOXKECTB WIH JIOTHYeckKylo arperatHylo cymkimio ALL. Uacto
(opMyJHpoBKa 3anpoca, ucrnosbsywiiass ALL, swisiercss Gosiee oueBHIHOM:

"llepewnc/Ts TPYIH, B KOTOPHX BCe MIPH  TPOHCXOOMIM B
Bysnoc-Afipece”,

PA3M_CTAJMOHOB group_by [rpymnna

creating Bces:=all (crammon=bysHoc-Aiipec)]

limited_by [Bces]

8.12. dopMynHpoBaHHE CJOMHBIX MHOFOCTPOYHBIX 3aNpOCOB

HpencrabuM cebe, YTO MH XOTHM CPOPMYJIHPOBATL MO-HACTOSILEMY
cJ/ioXHBIA 3anpoc. [IperMyluecTBoM pedisIIMOHHOH aJireGpHl SIBJISIETCSI TO, UTO
NPH 3TOM He TPHXOIMTCSl ONpeleisiTb [Pe/ICTABJIEHHs]; BMECTO  3TOTO
JLOCTATOUHO TNPOCTO JOOABJSITH K 3anpocy HOBHe CTPOKH. Ha mnpakTtHke
3T0 OBHAYAET, YTO MOJIL3OBATEJIH HAYUMHAIOT C MPOCTEHLHX 3alpOCOB THIIA
SELECT... FROM...WHERE..., a 3ateM ¢ npuoGpereHHeM HEKOTOPOro
OfbITA OHH TpeOyloT OoJbllero M IMHTAITCH  MOINHM(HLMPOBATL  3aMpoc,
noBABMISIT K HEMy HOBHE CTPOKHM; 3TO OueHb JIeTKO CleiaTb B
pessiuMonHoi asreGpe. PaccMOTpHM mpumMep,

3anpoc 11. "Tlepeunc/mMTb KOMaHIM, KOTOPHe 3a6WIH, M0 KpafHei
Mepe, nBa roja B KopnoBe, HO KOTOPbM He YAaJoch 3alHTb TaKoro
KOJIMYeCcTBa IoJI0B HH Ha KaKOM [PYTOM CTalHOHe”.

BCEUI'PHL:=HUI'PHI extend_by [koManna:=KomannaA, rosmi:=CommA]
union
HI'PHI extend_by [komanna:=KomannaB, rosmi:=IosmB]
KOMAHIBIKOPOBHI:=(BCEWUI'PH joined_to PA3M_CTATMOHOB)

selected_on [cramvon="Kopnoea” and rosm >2] .

projected_to komanna
XOPOIMEIOJIH: =(BCEUT'PHI joined_to PA3M_CTA IMOHOB)

selected_on [cranmon <> "Kopuosa”] 513



group_by [Komanma creating mr:=max (rom)]

limited_by [mMr>2]
OTBET:=KOMAHIBIKOPIOBB]-XOPOUIMET OJ1b

Mni HaumHaeM ¢ Toro, yto cosnaem otHolenwe BCEMI'PHI, conepxaluee
o [Ba KOpTeXa A/l KAKLOH HWIPH. 3TO HeOGXOHMO, TMOTOMY YTO Mu
paccMaTpHBAEM KAKIYK KOMAHIY OTHEJbHO H HaM MOXKET MNOTpeGOBaThC
paccMOTpeHHe 00eMX KOMaHI HAa OCHOBe JHUb OIHOTO KOpTexa
otHoweHnst “wrpn”. Tlostomy B oTnowenmn BCEMI'PBl Mbl cumraeM, urd
Kaxnas urpa coobllaeT HAM O JIBYX TOYTH He3aBHCHMbiX dakrtax. KcraT,
NOJIY4YaeTCst, 4YTO MHOTHE 3arpochl K Halle 6a3e JaHHBIX  HAUHHAITCS
HMeHHO TaK. CJieloBATEJIbHO, MOMKET OKA3aTbhCsl TIPETIOYTHTEJIbHBIM 11aTh
NOJI30BATENIO  NPENCTaBJieHHe, 10  KOTopoMy OylieT Ka3aTkCsl,  uTo
otHolene BCEMIPH xpamutcst B 6ase naHHbix. 370 MOXKHO Cl€JAThb,
TipocTo npuctaeke omnpefeniedye otHolenusi BCEMIPH k Haemy sanpocy.

[Tocrne 3toro Mut popmrpyem MHoxKecTBo KOMAHIHIKOPIOBHI 13 Tex
KOMAaHJI, KoTopple 3aGWiiM [Ba Wi Gosiee ToJioB Ha crajore Kopmoswl.
3aTeM MB CO3LaeM TepedyeHb TeX KOMaHI, Y KOTOPBIX MAaKCHMAJbHOE
KOJIHYECTBO 3aCHTHIX TOJIOB Ha JioGoM cTaiuoHe BHe KopmoBw 6niso
GONMBIIMM W/ PaBHBIM 2, 2 foctie 3TOro GepeM pazHOCTb.

HMeercsi MHOro crnocoGoB 3amMcH 3Toro 3anpoca B AcCTpHie, M B
N9 MBl PACCMOTDHM HCTIOJIb3OBAHHE TIPABMJI TIEPEMUCHIBAHHSA, I/t TOrO
YToOB IEJIATH 3TO ABTOMATHYECKH. 3M€Ch YKAKEM TOJIbKO OIHY BOSMONKHYIO
(hopMy, HCIIOSBL3YIOYIO TPYTTIHPOBKY:

OTBET:=(BCEWMI'PH joined_to PA3M_CTAJUOHOB)
group_by [Komanma creating
Kopa:=any (cranuon="Kopaosa” and roau 22),
apyreran:=any(craguon <> "Kopnosa” and ronm >2)]
limited_by[xopn and not mpyrcran]

8.13. Bumoan




























































































































































































































































































































































































































































