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CunHTaKcMc npUMeHeHU OKOHHbIX (PyHKLUN

[na paboTbl ¢ OKOHHbIMWU YyHKUMSMU ucnonbdyetca knoveoe cnoso OVER. MNepen OVER ykasbiBaem,
Kakyto yHkuMlo Hago wucnonb3oBatb. Mocne OVER B ckobkax Tpebyercsa onpenenutb npasuio Ans

pasgeneHus CTpok BbIOOPKM Ha YacTu (OKHa).

'Ooyukumsa' OVER ('Oxuo')

BapuaHT 3anpoca ¢ ucnosnib3oBaHuemM pyHKLUN
arpermpoBaHusa N rpynnmMpoBKU

YToO6bI yBUOETb OTIINYNA B UCNOJIb30OBAHUN OKOHHbIX (*)yHKLI,VIVI OT YyXe 3HaKOMbIX HaMm (byHKLJ,I/IVI

arpermpoBsaHunsa, pacCMoTpumM npumMepbl peleHnaA OQHOW 3agayun OByMA crnocobamu.

Hanpumep, Ham Hago ONs KaXAoro yyYeHuka OnpeaenuTb KOMMYECTBO KYpCOB, KOTOPbIe OH 3aKOH4MIl, a
Takke MUHMMarbHYI OLEHKY 13 Bcex kypcoB. CHavana pewmm 3Ty 3afadvy Ha OCHOBE 3HaHWM, NOMyYeHHbIX

paHee. Ncnonb3yem cyHkumm arpernpoannsg COUNT n MIN n rpynnnpyem gaHHbIe Mo Nonb30BaTento:

SELECT
students.id,
students.surname,
students.name,
COUNT (stream id) AS courses passed,
MIN (grade) AS min grade
FROM students
LEFT JOIN grades
ON grades.student id = students.id
GROUP BY students.id
ORDER BY students.surname, students.name;

PaccmoTtpum nogpobHee, kak paboTtaeT 310 3anpoc. K Tabnuue yvyeHnKoB npucoeguHaem tabnuuy oueHOK
nocpeacTBOM fIEBOrO BHELLHEro obbeanHeHns. ATo caenaHo, YToObl B OTYET Monanu U Te y4EHUKN, KOTopble

NoKa He 3aKOH4YUIIn HKU O4HOIo Kypca.

B kauvecTtBe ycnoBus 0ObeOUHEHUS UCMONb3yeM 3HAYeHWe uaeHTudurkatTopa yyeHuka. [anee rpynnupyem
JaHHble MO 3HAYeHU uaeHTUdrKaTopa nonb3oBaTens, Tak Kak HaM Hago MofyYuMTb aHanUTUKY B pa3pese
yyeHukoB. B vactn 3anpoca SELECT onpenenum, 4To y Hac nonagaeT B OTHET — haMunus n nMms yuyeHuka,
KONMMYeCTBO MPOMOEHHBLIX KYPCOB M MUHMMAarnbHas OLEeHKa Mo BCEM Kypcam. BaxHo, 4To ansa onpeneneHus
KonmnyecTBa NponaeHHbIX KypCcoB Mbl cuntaemM naeHtudgukatopbl notokosB COUNT(stream_id). Ecnu cuntatb
ctpokn COUNT(*), To nony4nm HEBEPHbLIV pe3ynbTaT 4SS YYeHUKOB, KOTOPbIE NMOKa He 3aBEPLLMITN HA OOHOrO

Kypca. BbinonHum 3anpoc 1 npoBepuM pesynbrar:

sglite> SELECT




students.id,
students.surname,
students.name,
COUNT (stream id) AS courses passed,
MIN (grade) AS min grade
FROM students

LEFT JOIN grades

ON grades.student id = students.id

GROUP BY students.id
ORDER BY students.surname, students.name;

vV V.V V V V V V V V

id surname name courses_passed min grade

3 BacumnbeBa VipuHa 0

1 VIBaHOB VTopb 3 4.9
2 [TaBJOBa AHacTacusa 1

sqglite>

BapuaHT 3anpoca Ha (pyHKUMAX arpermpoBaHus,
MUCNOSNb3yeMbIX B Ka4eCTBe OKOHHbIX

Tenepb pewnm 3Ty 3agady C UCnosib30BaHNEM OKOHHbIX beHKLI,I/IIZ.

SELECT DISTINCT
students.id,
students.surname,
students.name,
COUNT (stream id) OVER(PARTITION BY students.id) AS courses passed,
MIN (grade) OVER(PARTITION BY students.id) AS min grade
FROM students
LEFT JOIN grades
ON grades.student id = students.id
ORDER BY students.surname, students.name;

Ecnn BbinonHUM aToT 3anpoc, TO nony4nm pesyrbraTt, NOJTHOCTbH aHanorn4HbIn npegbigywemy BapuaHTty C

rpynnUPOBKOWA:

sqglite> SELECT DISTINCT
> students.id,
students.surname,
students.name,
COUNT (stream id) OVER(PARTITION BY students.id) AS courses passed,
MIN (grade) OVER(PARTITION BY students.id) AS min grade
FROM students
LEFT JOIN grades
ON grades.student id = students.id
ORDER BY students.surname, students.name;

vV V.V V V V V V

id surname name courses passed min grade




3 BacunbeBa VipuHa 0

1 VIBAHOB VTopb 3 4.9
2 [laBJyiOBa AHacTacuga 1 5
sqglite>

lMpoaHanuaupyem, Yem OTnMYalTCa 3TN ABa BapuaHTa. B 0b6onx cnyvasx NpMMEHSTCS yKe 3HaKOMble HaM
dyHKLMn COUNT n MIN, HO B NepBOM 3anpoce OHWU MCMOSb3YHTCS B KaYeCcTBe (DYHKLMI arpernpoBaHus, a
BO BTOPOM — KaK OKOHHble (DyHKLUMK. BaxHO, 4TO BO BTOPOM 3anpoce HEeT rpynnupoBKM, BMECTO 3TOrO AN
Kakaon (yHKLMK onpegeneHo cobcTBeHHOe npaBuio (OKHO), Kak Hago OEenvTb CTPOKM OaHHbIX nepesq

npuMeHeHeM YHKLUN.

BbipaxkeHne OVER(PARTITION BY students.id) onpenensiet pasgeneHne AaHHbIX Ha OTAernbHble Habopbl
CTPOK (OKHA) MO 3HAYeHUI0 WAeHTUdMKaTopa YydeHuka. [pyrumm croBamu, AONs1 KaXOOro 3HavyeHus
naeHTUdMKaTopa Yy4YeHUKa onpedensercs OTAENbHOE OKHO, K CTpOKaM KOTOPOro 3aTeM MPUMEHUTCS

dyHKUMA, 3agaHHan nepep, kntoveBbiv criosom OVER.

[pyroe BaxHOe OTNUYME peLUeHUs Ha OKOHHbIX GyHKunax — npuMmeHeHme DISTINCT. DISTINCT
ucnonb3yetcs, ecnn TpebyeTcst BbIBECTU TOMbKO YHWUKarnbHble KOMOMHAUUW 3HA4YeHW, B HALLEM Criyyae —
TOSbKO YHUKarnbHble KOMOMHALMM OaHHbIX MO y4eHuKam. YTobbl MOHATL, NoYyeMy 3TO Heobxoanumo, pasbepém

BbIBOA 3anpoca 6e3 DISTINCT:

sglite> SELECT
> students.id,
students.surname,
students.name,
COUNT (stream id) OVER(PARTITION BY students.id) AS courses passed,
MIN (grade) OVER(PARTITION BY students.id) AS min grade
FROM students
LEFT JOIN grades
ON grades.student id = students.id

vV V.V V V V V V

ORDER BY students.surname, students.name;
id surname name courses_passed min grade

Bacunresa VpmrHa
VIBaHOB Mropsb

VIBaHOB Vrops
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[lapjioBa AHacTacusga
sqglite>

Bes DISTINCT Mbl nony4mnu B pesynstupylollen Boibopke 5 cTpok. Pasbepémcs, noyemy MMEHHO CTOSbKO,

M NOCMOTPUM OaHHbIE Tabnuubl OLIEHOK.

sglite> SELECT * FROM grades;
student id stream id grade




e S

sglite>

B Tabnvue oueHOK 4yeTblpe 3anucu. Ona Kaxaow 3anucu 3anpoC C OKOHHbIMU  (PYHKLMSAMWU BbIBOAUT
3anpoLLUEHHble JaHHble — TPU CTPOKM AN yYEeHMKa C uaeHTudmkatopom 1 1 ogHy CTPOKY ANS yYeHuka C

naeHTudurkaTopom 2. Ytobbl 3TOT MOMEHT cTarn noHATHee, AobaBrM B BbIBOA MOAEHTUMMKATOP NOTOKA:!

sglite> SELECT
> grades.stream id,
> students.id,
> students.surname,
> students.name,
> COUNT (stream id) OVER (PARTITION BY students.id) AS courses passed,
> MIN (grade) OVER(PARTITION BY students.id) AS min grade
> FROM students
> LEFT JOIN grades
oS ON grades.student id = students.id
> ORDER BY students.surname, students.name;
stream id id surname name courses_passed min grade
3 BacunbeBa VipuHa 0
1 1 /IBaHOB Vropb 3 4.
2 1 V/IBaHOB ropb 3 4.
3 1 /IBaHOB lropsb 3 4.
1 2 [laBJyioBa AHacTacusa 1 5
sglite>

Mataa cTpoka, koTopasi OTHOCUTCA K YyyeHuue WpuHe BacunbeBon, nonyyaetcs B pesynbraTe

NCMNOrnb30BaHUA BHELWHero obbeanHeHns ¢ Tabnuuen students. Y 31on y4eHUUbl HET 3aBEPLUEHHBIX MOTOKOB.

Ons nonyvyeHunsa NCKOMOW MH(*)OpMaLI,I/II/I p,y6n|/|pyrou.|,|/1ec;| OaHHbl€ HE HYXHbI, B HalWleM Crliy4ae 3TO AaHHble
y4eHuKa VII'OpFl ViBaHoOBa, no3ToMy O4YeHb Y4aCTO B 3anpocax C WUCNoJib30OBaHMEM OKOHHbIX (byHKLI,VIIZ

npumeHsetca DISTINCT.

B BbIBOOE nmocnegHero 3anpoca Mbl Takke BUAMM OKHa, MO KOTOPbIM NMPOU3BOASATCS BbIYMCIIEHUS OKOHHBIMU
dpyHKkumnamn. OKHa y HacC ONpPedensaTcsa 3Ha4YeHnemM naeHTndmrkaTopa yyeHuka id, To ectb ogHa cTpoka ¢ id
paBHbIM 3 — NepBOE OKHO, TPY CTPOKK C id paBHbIM 1 — BTOPOE OKHO, OAHa CTpOKa C id paBHbIM 2 — TpPeTbEe

OKHO.

BepHém DISTINCT un BblHeCeM onpefgeneHne okHa nocpeactsom kntovesoro cnosa WINDOW. ®uHanbHas

Bepcus 3anpoca BbIrMsaAuT cnegyowmum obpasom:



SELECT DISTINCT
students.id,
students.surname,
students.name,
COUNT (stream id) OVER(w_students) AS courses passed,
MIN (grade) OVER(w_students) AS min grade
FROM students
LEFT JOIN grades
ON grades.student id = students.id
WINDOW w_students AS (PARTITION BY students.id)
ORDER BY students.surname, students.name;

BcTpoeHHble OKkOHHblIe hyHKUmKu SQLite

B KayecTBe OKOHHbIX (PYHKLIMIA UCMOSb3YHOTCA HEe TOMbKO (yHKLMM arpermpoBaHusl, KOTopble NPYMEHSIHOTCS B
KayeCTBe OKOHHbIX, HO U (PYHKLMW, MPUMEHSIEMblE TONbKO Ha OKHax. PaccMOTpUM NMpUMEHEHME OKOHHbIX
dyHkumit ROW_NUMBER u FIRST_VALUE.

®OyHkuma ROW_NUMBER Bo3sBpallaeT nopsiakoBbli HOMEpP CTPOKM B npegenax okHa, a FIRST_VALUE

BO3BpaLLlaeT nepBoe 3HadeHue cTonbLa B npeaenax okHa.

M3meHMM HemMHOro 3anpoc, paCCMOTpeHHbIIZ BblLLE!

SELECT DISTINCT
ROW NUMBER () OVER (w_students) AS row number,
Students.id AS student id,
students.surname,
students.name,
grade,
FIRST VALUE (grade) OVER(w_students) AS first value
FROM students
LEFT JOIN grades
ON grades.student id = students.id
WINDOW w_students AS (PARTITION BY students.id)
ORDER BY students.surname, students.name;

BbinonHum 3anpoc 1 oueHuUM pesynbraTbl:

sglite> SELECT DISTINCT
0 ROW NUMBER () OVER(w students) AS row number,

Students.id AS student id,
students.surname,
students.name,
grade,
FIRST VALUE (grade) OVER(w_students) AS first value
FROM students

LEFT JOIN grades

vV V.V V V V V




oS ON grades.student id = students.id
> WINDOW w_students AS (PARTITION BY students.id)
> ORDER BY students.surname, students.name;

row number student id surname name grade first value
1 3 Bacunbena VpuHa

1 1 V/IBaAHOB Vropb 4 4.

2 1 /IBaHOB lropsb 4 4.

3 1 /IBaHOB Vropb 5 4.

1 2 [laBjoBa AHacTacusa S S

sglite>

Paboty okoHHbIx dyHKkumn ROW_NUMBER n FIRST_VALUE MOXHO XOpOLLO yBUOETb HA AaHHbIX BTOPOro
OKHa YyYeHuKa C MAaeHTUdUKaTopom paBHbIM 1 (BblAeneHo KpacHbiM). B ctonbue row _number ans atoro
OKHa MCMOob3yeTcs nopsakoBasi Hymepauus cTpok ot 1 oo 3, a B ctonbue first_value npoctaBneHo nepeoe

3HayeHune oueHkn — 4.9.

[MpuMeHeHne OKOHHbIX (DYHKUMI CYLLEeCTBEHHO pacLuMpsieT BO3MOXHOCTM paboTbl C AaHHbIMW, MHOTAA B

nuTepartype OKOHHble (DYHKLIMM Ha3blBAOTCA aHaNMTUYECKUMU.

UHaekcbl

PaccmoTpumM, Kak MpoMCXOAUT BbIGOpKa [OaHHbIX Ha MpUMepe MpOoCToro 3anpoca — Wcronb3yem 6Gasy

OaHHbIX YY4EeHNKOB.

sglite> .header on
sgqlite> .mode column

sglite> SELECT * FROM students WHERE surname = '}BaHOB';
id surname name

1 IBaHOB lropsb

sglite>

UToObl BEpPHYTb HaWAEHHY CTPOKy Kak pesynbrat, CYB[ gomkHa HanmTu dann, rge XpaHAaTca LaHHble
Tabnmubl YYEeHWKOB, MPoOYMUTaTb [OaHHblE C HOCWUTENs, 3arpy3uTb UX B OMepaTuMBHYO NamsATb M 3aTem
nepebupaTb Kaxayto CTPOKy Tabnuubl, NpoBepssi COBNageHNe No YCoBMio NOMCKa — CpaBHMBaTb hamMuIinio
Kagoro yyeHuka ¢ 3agaHHown. [locne nepebopa Bcex CTPOK Te AaHHble, KOTOPblE€ COOTBETCTBYIOT YCIOBUIO

noucka, BepPHYTCS KITUEHTY.

Kak Buoum, Takoii meTon nepeGopa npekpacHo paboTaeT B HalleM cryvyae, HO NpeacTaBuM, YTo TpebyeTtcs
BbINOMHWTL Takol 3anpoc B 6a3e AaHHbIX, codep)kalleil MUNMOHbI 3anuceit B Tabnuue y4eHVKoB. 3agaya

CTaHeT yxe [Janeko He Takow npocTow, Beab CYB[ noHagobutcs cHavana 3arpy3vTb 60mblion 06bEM



OaHHbIX C HOCUTENA B OnepaTtMBHYHO NMaMATb, a 3ateM MNMpoBepUTb KaXayr M3 MUITIMOHOB CTPOK METOAOM

npocTtoro nepebopa.

Mbl MOXEM MPEeANnoNoXNTb, M HaLIW NPEeanosioKeHns ByayT BEPHbIMIM, YTO TaKoW noaxon K MOUCKy AaHHbIX B
pearnbHbIXx Ga3ax OaHHbIX HEe MOXEeT ObiTb GbICTPbIM K 3ddekTBHBLIM. Nonb3oBaTenu OyayT nonydartb
3HauMTENbHbIE 3a4EPXKKM BO BPEMEHW MeXAy BbIMOMHEHWEM 3anpoca W nofydeHveM pesynstaTta. Ho no
oMbITYy paboTbl C Pa3MYHbIMK MPUIIOKEHUSMU Mbl 3HAEM, 4YTO, Kak MpaBuilo, OTKMWK Ha HalW AeicTBuS
NpUXodaT OocTaTovyHo ObicTpo. OyeBMOHO, YTO B pearlbHbIX CUCTEMaxX MPUMEHSIETCSI KaKOW-TO Opyroi

crnocob novcka AaHHbIX, a He NnpocCTO rlepe6|/|paroTc;| BCE CTPOKU Tabnuubl.

MpencTtaBum, 4TO AaHHble 06 y4eHMKax XpaHsitcs B dhaiine 6asbl AaHHbIX B YNOpPsSiAOYEHHOM BuAe Mo

3HaYeHUo hammunum, aHanorM4YHO TOMY, Kak HaM MOKaXKeT Bbibopka C COPTUPOBKOIA:

sgqlite> SELECT * FROM students ORDER BY surname;
id surname name

Bacunrera VpuHa
1 IBaHOB lropsb

[laBsOBa Anacracusa

sglite>

Ecnu cTpoku Tabnuubl 0TCOPTUPOBaHbI MO haMUIMKN YYeHMKa, Mbl MOXeEM MPUMEHUTb Gonee ahPEKTUBHbIE
MeToAbl NMoucKa, HanpMmep, MeTod ABOMYHOrO nowvcka. [pyrve HasBaHusi: GBMHapHbINA NOWCK, MeToq AeNeHus

Ha aBa.

CyTb MeToga ABOWYHOIO MNMOUCKa — BeCb nepBOHaqaanbM MaccuB [aHHbIX, He 3abbiBaeM, 41O CTPOKU
OTCOpTUpPOBaHbI No (*)aMI/IJ'IVII/I Y4YEeHUKOB, Mbl OeNMMM Ha ABe paBHble 4acCTu MO KOJIMYeCTBY CTPOK, a 3ateM
CpaBHMBaeM, B Kakyr U3 yacTten nonagaet Halle NCKoMoe 3Ha4yeHune CbaMVIJ'II/II/I. 310 nerko caenartb, Tak Kak

cpegHee 3Ha4YeHne n3BeCTHO.

[locne Toro Kak mbl onpeaenuw, B KaKkoln 13 yacrten cnegyet nckatb noaxogdiine CTpoku, 0T6DOCI/IM OpYyryto
4acTb, a Tpe6yeMyro YacCcTb CHOBa noaesniMm Ha gBa Ha6opa OaHHbIX. npOﬂ,Oﬂ)KVIM neneHne o Tex nop, rnoka
HE MNOABATCA noaxoadAline 3anncu. an/IMeHeHMe Takoro arnropuntMma HaMHOro Sd)(beKTI/IBHee, 4yemMm MeTon

npocToro nepeGopa Bcex CTPOK.

MpoGrema B TOM, YTO B pasnuyHbIX 3anpocax noTpebyeTcs UckaTb AaHHble M MO 3HaYEHUSIM APYrvX Nosien,
Harmpumep, MO MMEHWU nosb3oBaTens. Henb3s XpaHWTb OAHWM U Te Xe OaHHble OTCOPTMPOBAHHBLIMU MO
HeCKONbKMM cTonbuamM, 3TO HEBO3MOXHO chuamyeckn. Ho Mbl MOXXEM XpaHWUTb OTCOPTUPOBAHHbIE 3HAYEHUS!
CTONGLOB OTAENbHO OT AaHHbIX Tabnvubl. Hanpumep, coxpaHuMm OTCOPTUPOBAHHbIE (haMUIMKN YYEHUKOB.
3TN HdaHHble GyayT BbIMMSAETb aHanorMyHo AaHHbIM, KOTOpble Mbl MOMyYaeM Mpy BbIMOSIHEHUN BbIGOPKM

3Ha4eHuI ctonbua ¢ COPTUPOBKOM:

sgqlite> SELECT surname FROM students ORDER BY surname;




surname

Bacurnbera
VIBAHOB

I[IaBJjoBa

sglite>

Ecnn B Takom CTpyKkType psgoM CO 3HadeHMeM cTtonbua XpaHuTb ykasaTenb Ha MecTo B charne 6asbl
OaHHbIX, TAe HaxXOAMTCA COOTBETCTBYHOLLAsA CTPOKA, TO Mbl CMOXEM MPUMEHUTb anropuTM NOMCKa AefNeHeM
Ha ABa 1 nony4nTb 13 danna Tabnumupbl TONbKO Te CTPOKM, KOTOPblE COOTBETCTBYIOT UCKOMbBIM 3HAYEHUsAM. Y
Hac Takke Mofy4vuTcst co3naTh TakMe CTPYKTYpbl Ans noboro konnyectea cTonbuoB. OTo 1 OyaeT peleHnem

npo6rnembl C MOUCKOM AaHHbIX. Takue CTPYKTYpbl Ha3biBaOTCS MHOEKCAMMU.

MHoekc — cTpykTypa 6a3bl AaHHbIX, B KOTOPOW XPaHHATCS OTCOPTMPOBAaHHblE 3HaveHus ctonbua wnm
HeCKOnbkux CTonbuoB, C ykasaTensamm Ha MecTo B m3mdeckoMm panne, rae XpaHMTCA COOTBETCTBYHOLLAs

CcTpoka Tabnuubl.

Co3pgaHue MHOEKCOoB

PaCCMOTpMM KOMaHAy co3gaHunA nHaekca:

CREATE INDEX 'Umsa wmHpmekxca' ON 'Mmsa Tabmmue' ('MMeHa cTosbuoB') ;

Mbl MOXXeM [aTb NMpPOM3BOSIbHOE MMSI MHOEKCY, HO OOWH U3 PacnpoCTPaHEHHbIX BapMaHTOB — KOMOUHaLMs
UMeHU Tabnuubl U UMeHn ctonbua, Ans KOTOpbIX MHAEKC co3gaéTcs, nnoc gobasnsercsa cydduke _idx

(cokpaLeHue oT index). PaccmoTtpum, Kak co3gaTtb MHAEKC Ha cTonbel, dpamunum Tabnuubl y4eHUKOB.

CREATE INDEX students surname idx ON students (surname) ;

BbinosiHmum KOMaHAy Co3aHunda nHaekca:

sglite> CREATE INDEX students surname idx ON students (surname);
sglite>

Ecnu Tenepb NOCMOTPETb CTPYKTYPY TabnuLbl Y4EHUKOB, TO Mbl TAKKE YBUAUM CO34aHHbIV UHAOEKC.

sgqlite> .schema students

CREATE TABLE students (
id INTEGER PRIMARY KEY AUTOINCREMENT,
surname TEXT NOT NULL,
name TEXT NOT NULL




) 8
CREATE INDEX students surname idx ON students (surname) ;
sglite>

[locne Toro Kak MHAEKC co3faH, BO BCEX 3anpocax, rae BbIMOSHAETCA NMOUCK UM COPTUPOBKA MO 3HAYEHWUIO

damunnumm yvyeHuka, BbINosTHUTCS NOUCK Mo nHaekcy students_surname_idx.

YHuKanbHble MHAOEKCbI

Ecnn paHHble cTonbua He MOBTOPSIOTCS, TO CO30AETCS YHMKaNbHbIA MHAEKC. B aTOM cnyyae B KomMaHgy
Hago pobasutb knioveBoe crioBo UNIQUE. Hanpumep, nmeeT cMbicn co3gaTh YHUKanbHbIA MHOEKC Ha

ctonbel, HoMepa NoToKa, BXOASLLErO B Ta6nv1u,y NMOTOKOB.

CREATE UNIQUE INDEX streams number ug ON streams (number) ;

B Takom criyyae Ons MeHu nHgekca mbl ncnonbdyem cydpdmke uq (CokpalleHune OoT unique).

CocTaBHbIe UHOEKCbI

VHpekcbl nHorga co3galoTcd Ha HEeCKOmNbKo CTonbuoBs Ccpagy, Takme MHAOEKCbl Ha3blBakOTCA COCTaBHbIMWU.
Hanpwmep, ecnun npu pa60Te C JaHHbIMW YaCTO BbIMNONMHAETCA 3arnpoc C MOUCKOM U Nno CbaMI/IJ'II/IM 1 No UMEHN

yyeHuka, To PopMMpyeTcsa COCTaBHOM MHAEKC Ha CTONBLbI haMunum n MMeHN.

CREATE INDEX students surname name idx ON students (surname, name);

HesiBHbIe UHAEKCHI

B HekoTopbix cnyvasx CYB[ SQLite co3gaéTt nHaekcobl aBTomatmdeckn. Ecnm ctonbel Tabnuubl o6baBneH
NMEpPBUYHBIM KMHOYOM, BHELUHUM KIIHOYOM, MMM Ha cTonbel, onpeaeneHo orpaHuyYeHue YHUKarbHOCTU

3HaveHun, To CYB[ nocTpouT MHOEKChbl Ha Takne cTonbubl 6e3 y4acTus nonb3oBartens.

Korpa Tpe6yeTc;| NMPUMEeHATb UHAOEKCbI

Ecnn Hannune nHgekcoB AaéT Takune CylleCTBEeHHble npenmyLiecTsa, TO BO3HUKAET BOMNPOC — novYemy toraa
He co3gaBaTb MHOEKCbl Ha BCe CTONOLbI BCeEX Tabnuu, aBTOMaTU4ecKn? BepOﬂTHO, B 3TOM Clly4ae Nnouck rno

3Ha4YeHMsIM Bcex CTonbLoB 6yp,eT MakcnmarbHO 6bICprIM?

K coxaneHuto, Takon noaxod He OymeT addekTmBHbIM. [erno B TOM, YTO Ha CO3daHuWe WHOEKCOB, WX
XpaHeHVe 1 nogaep)xaHne B akTyarlbHOM COCTOSIHUKM TPeObytoTcs pecypcbl — MPOLIECCOPHOE BPEMS, MECTO

Ha HocuTensx nHdopmalmu, onepaTtuBHasa NamaTb cUcTeMbl. Ecnv co3gatb MHAEKCHI Ha Bce cTonbubl BCex



Tabnuu, TO BO3HMKHET cutyauunda, Korga 3artpartbl Ha OGCJ’Iy)KVIBaHI/Ie MHOEKCOB NnepeBecAT npeunmyLlecTBa,

KOTopble MHAEKCHI AatoT Ans noucka.

Korga Hapo cosmaBaTh MHAOEKCbI? OGLLUENpUHATBIM NOAXOAOM CHMTaETCs co3dasBaTh MHOEKCHl Ha aTane
3KCMyaTauuy CUCTEMbI, KOTaa YXKe NMOHSATHO, KaKune 3anpochl BbIMOMHATCA HaMboree YacTo U 3HaYMTernbHO
Harpy»xatoT 6asy gaHHbIX. [ns yckopeHus pabGoTbl TakuMx 3anpocoB Ha CToNGLbl NOMCKa U/UIM COPTUPOBKM

CO30akTCA COOTBETCTBYHOLME NHOEKCHI.

PaboTa B rpachu4ecKoM KrimeHTte
SQLiteStudio

Ona pa6otbl ¢ SQLite ucnonb3ytoTcss pasnuyHble rpadudeckre nporpammbl-kKnveHTbl. OavH K3 cambixX

nonynspHbIx peweHnn — SQLiteStudio. Nporpamma yctaHaBnvBaeTcs ¢ 0duLManbHOrO canTa.

YctaHoBka SQLiteStudio

Ha ctapToBOn cTpaHuue npoekTa KnvkaeM B npaBoM BepxHem yrny Download.

Windows 10 [PaboTaeT] - Oracle VM VirtualBox [ I
®ain MawwHa Bwg Beopg YcTpoicTea Cnpabeka
# sqliteStudio x | 4 Downloads x | + = b
- O ) httpsy//sqlitestudio.pl 78 T 2

£ SQliteStudio

SQLiteStudio

Create, edit, browse SQLite databases.

oo <

GitHub Discussions (a forum)

Great news from GitHub - they started beta stage of Discussions feature and SQLiteStudio project has it enabled already.
From now on instead of creating an issue to ask questions and discuss, you can use the Discussions exactly for that:
https://github.com/pawelsalawa/sqlitestudio/discussions. All issues labeled with "discussion” or "question” were converted to
the new Discussions items.

Posted on 09 December 2020
£ Type here to search i A 1)) ENG
Bokd e |EE IS ® npassi ctrl



https://sqlitestudio.pl/

[anee Ha cTpaHuLe 3arpy3ok Bblbnpaem yctaHoBLUUK (installer) ons cBoen onepaumMoHHON CUCTEMBI.

Windows 10 [PaboTaeT] - Oracle VM VirtualBox [ I
®ain MawwHa Bwg Beopg YcTpoicTea Cnpabeka
) Releases - pawelsalawa/sqlitestu. X | Downloads x | =+ — X
< @] ] https://github.com/pawelsalawa/sqglitestudio/releases 6 = z

( Latest release )

3.2.1 Critical fixes#or initial 3.2 release.

©3.2.1

-0 636178

Compare Windows files:

MacOS X files:

L Type here to search

c pawelsalawa released this on Dec 30, 2019 - 1323 commits to master since this release

SQLiteStudio-3.2.1.zip (portable)
InstallSQLiteStudic-3.2.1.exe (installer)

Linux files (64 bit):

sqlitestudio-3.2.1.tarxz (portable)
InstallSQLiteStudio-3.2.1 (installer)

SQliteStudio-3.2.1.dmg (portable)
InstallSQLiteStudio-3.2.1.dmg (installer)

Windows dependencies for compilation from source code

win32_deps.zip - for compiling with Mingw 32 bit .

4:00 PM

AT Q) NG =}

Bol& @ =R g]@ R npaswi ctrl

Mocne 3arpysku harina 3anyckaem ero — Ha OC Linux npegBaputenbHO Hago caenatb hann ycTaHoBLUMKA

ncnonHsembiM. [Mocne npuseTcTBUS Haxmmaem Next.



eT] - Oracle VM Virtua L

®Qain MawwHa Bua Beop YcTpoicTBa CnpaBka

# SOLiteStudio Setup Setup

Setup - SQLiteStudio %

Welcome to the SQLiteStudio Setup Wizard.

L Type here to search
@i 3| | EiE 8)E ™ npaswin ctrl

[anee BbiGMpaem NyTb YCTAHOBKM U accoumaumio ¢ Tunammu cdanmnoB. Ecrniv MeHATb 9TU 3HaYeHus1 He Hago,

To Haxknmaem Next.



Win aeT] - Oracle VM Virtua L

®Qain MawwHa Bua Beop YcTpoicTBa CnpaBka

# SOLiteStudio Setup Setup

Installation Folder L}

Please specify the directory where 5QLiteStudio will be installed.

|c:\Program Files\sQLitestudio

Register following file extensions with SQLiteStudio:
db, dh3, sqlite, sqlite3, sdb, s3db
Create Start menu entry
(®) Create for current user only
() Create for all users in the system

<Back | [ Next»

L Type here to search
Qe & | EE 8] @ ™ npaswin ctrl

Ha crepytowem ware BbiGupaeM TpebyeMble KOMMOHEHTbI U Haxkumaem Next, YToGbl ycTaHOBKa npoLuna

C npeaonpeaenéHHbIMMU HacTPoONKamu.



wi ws 10 [PaboTaeT] - Oracle VM VirtualBox L

®Qain MawwHa Bua Beop YcTpoicTBa CnpaBka

# SOLiteStudio Setup Setup

Select Components vla\h
Please select the components you t to install.

ot Qt framework

> 50LiteStudio This component will occupy
approximately 28.74 MiB on your
hard disk drive.

Default Select All Deselect Al

| < Back H Mext = || Cancel

L Type here to search
@i 3| | EiE 8)E ™ npaswin ctrl

[NogTBepxgaem yctaHoBKY, Haxkumaem Install.



eT] - Oracle VM VirtualB L

®Qain MawwHa Bua Beop YcTpoicTBa CnpaBka

# SOLiteStudio Setup Setup

Ready to Install

Setup is now ready to begin installing SQLiteStudio on your computer. Installation will use
43,32 MiB of disk space.

< Back H Install || Cancel

. 7y 1 . 4
£ Type here to search #| A T Y ENG 51
Qe & | EE 8] E ™ npaswin ctrl

[locrne okoH4YaHus ycTaHOBKM Knnkaem Finish.



Win aeT] - Oracle VM Virtua L

®Qain MawwHa Bua Beop YcTpoicTBa CnpaBka

# SOLiteStudio Setup Setup

Completing the SQLiteStudio %ﬂaﬂl

Click Firish to exit the SOLiteStudio Wizard.
Run 5QLiteStudio

L Type here to search
BoOE= & B F® 3 npaswi Ctrl

3anyctutca nporpamma SQLiteStudio, a 3aTtem notpebyeTcs BbIbpaTh A3bIK MHTEPdENCa.



D [ T] - Orac /irtua o

®Qain MawwHa Bua Beop YcTpoicTBa CnpaBka

i Language

Please choose language:

L Type here to search
BOE= ¢ =R F® 3 npaswi ctrl

Mocne BbIGOpa A3blka Nporpamma 6yaeT roToBa K UCMOMb30BaHuH0.

© geekbrains.ru 18



Basbl AaHHbEIX

g X

[ounsTp no uveri

F L Type here to search

®Qain MawwHa Bua Beop YcTpoicTBa CnpaBka
# sQliteStudio (3.2.1)

Database Structure  View Tools Help

Fa B

2B B R @« «

@ & & B B B B fx @ D R &8

Co3patb 6a3y AaHHbIX

YUTtobbl co3aaTtb HOBYHO ©a3y OaHHbIX, Haao 3anTu B MeHto Database n BeibpaTh nyHKT Add a database.

© geekbrains.ru



®Qain MawwHa Bua Beop YcTpoicTBa CnpaBka
# SOLiteStudio (3.2.1) - X
Database Structure  View Tools Help

; Connect to the database

5% Disconnect from the database

% fr &1 @ 3 H S

& Add a database Ctrl+0

|

Remove the database

Export the database
Convert database type
Vacuum

Integrity check

Refresh selected database schema F5
Refresh all database schemas Shift+F5

o T Y

L Type here to search

B o= =& F)® 3 npaswii ctrl

Mocne atoro moTpebyeTcsa BbIOpaTh MMA danvna 6a3bl JaHHbIX M UM camon BL. HaxvmaeMm KHOMKy «+»

crnpaga ot nons «dPann».

© geekbrains.ru 20



Basbl AaHHbEIX

g X

DUNETR MO MMEHK

L Type here to search

®Qain MawwHa Bua Beop YcTpoicTBa CnpaBka
2 sOLiteStudio (3.2.1)

Database Structure  View Tools Help

£ BE

BB R

o @ # B G & H BB B & e @ A

# Ba3a aaHHbIX

Tin Baskl AaHHEIN

|sqlit 3

v

WA (B crcke)

o

Ongan

[ Nocrosrran (coxpaniTs Basy B KondMrypaLoHHoM daiine)

Tect conmmerns oK

B o= B F]® 3 npaswi ctrl

Bbibvpaem nanky, roe byger xpaHutbesa dpann 6asbl AaHHbIX, 1 ero uMs. Nocne BBoAa 3HAYEHUIN HaXMMaem

Save.

© geekbrains.ru
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®Qain MawwHa Bua Beop YcTpoicTBa CnpaBka
2 sOLiteStudio (3.2.1)

Database Structure  View Tools Help
X 8 BT E EBEER %% @@ & B
Basbl AaHHbIX g X

DUNETR MO MMEHK

# aiin Gas gaHHb

<« v » ThisPC » Documents

Organize ~ MNew folder

s .

~
# Quick access
[ Desktop *
‘ Downloads  #
Documents
ICTures +

D Music
B Videos

@ OneDrive

[ This PC

v £

BE D

w

<]

2 Search Documents

Date modified

Mo items match your search.

File name: new_databa;e.db‘

w

Save as type: Ece ghl AaHHbIX gQ]_ile (*.db *.5db *.sqlite *.db3 *.s3db *.sqlite3 *.5I3 *.db2 *.s2db *.sq ~

» Hide Folders

L Type here to search

Cancel

B o= @& =& F]® 3 npaswii Ctrl

MoaTeepxxgaem BbIGOP B OKHE «Basbl AaHHBLIX», XXMEM

© geekbrains.ru

«OkK».
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2 sOLiteStudio (3.2.1)

£ BE

Basbl AaHHBIX g X

DUNETR MO MMEHK

L Type here to search

Database Structure  View Tools Help

®Qain MawwHa Bua Beop YcTpoicTBa CnpaBka

BB R

o @ # B G & H BB % fr B @ 3R A

# Ba3a aaHHbIX

Tin Baskl AaHHEIN

|sqlit 3

aiin

|C:Msersfuserﬂjcmmentsfnew_ i}

WA (B crcke)

|new_

Ongan

[ Nocrosrran (coxpaniTs Basy B KondMrypaLoHHoM daiine)

Tect cosnmens o ]

B o= =& F)® 3 npaswii ctrl

HoBas 6a3a gaHHbIX co3gaHa, OHa NosiBMnach B NIEBOV NaHenu nHTepderica.

© geekbrains.ru
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®Qain MawwHa Bua Beop YcTpoicTBa CnpaBka
# SOLiteStudio (3.2.1)
Database Structure  View Tools Help

i X B ERE B EOERE 74« @@ & BEER B A ok D 3K
Basbl AaHHBIX F X

DUNETR MO MMEHK

2 TaBrmue
[EF MpeacTasnerns

£ Type here to search t ' 19 ENG 0
(® ¥ Npasbiit

OTKpbITb CYLLECTBYIOLYIO 6a3y AaHHbIX

YUToObl OTKPbLITL CyLLecTBYOLWY 0a3y AaHHbIX, Hago Takke 3anTn B MeHto Database, BbiOpate Add a
database, aHanornyHo TOoMy, kak Mbl Aenanuv Bbille, U B okHe dhanna B[] BbiOpaTb noaxopsawmi camn c

AaHHbIMW.

© geekbrains.ru 24



Dain  MalmHa
2 sOLiteStudio (3.2.1)
Database  Structure

s

Bua Beopn YcTpoiicTea CnpaBka

View Tools Help

B BCR « 24« bova BEE UE Mo O HIE

Basbl AaHHbEIX

F X

DUNETR MO MMEHK

2 TaBrmue

[EF MpeacTasnerns

# Ba3a aaHHbIX

Tin Baskl AaHHEIN

|sqlit 3

aiin

|C : JUsers fuser Documents/students.db

WA (B crcke)

|smdems

Ongan

[ Nocrosrran (coxpaniTs Basy B KondMrypaLoHHoM daiine)

Tect cosnmens o ]

L Type here to search

B o= & B F]® 3 npaswii Ctrl

[Nocne noaTBepxaeHus 0a3a gaHHbIX MOSBUTCS B JIEBOM MEHHO NPUNOXeHNA.

© geekbrains.ru
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Windows 10 [PaboTaeT] - Oracle VM VirtualBox [ B
®Qain MawwHa Bua Beop YcTpoicTBa CnpaBka
# SOLiteStudio (3.2.1) - [courses (students)] - x
|""| Database Structure View Tools Help - 8 %
F 2R EE B EEBEERE ¢ « @ & @& BE BL R A e e | L os 0B S
Baskl AaHHBIX g X CTpYKTYPa JaHHse OrpaHu4eH1a WHaekas Tpurrepsl DOL
DUNLTP N0 MMEHA e vl %] _", B i @ 8 iR ﬂ Bl 9
¥ = new_database (50ltz3)
7 Tabn Wma Tabnmus: |c0urses | [] WITHOUT ROWID
[E# TpeacTasneHua " T Mepsnynelid  BHelwHWi v, n He c 3
W _E‘ sb_ldenis [50Lie ) MA MM A8HHBIX Koy Koy HHK3NbHOCTE poBEpKa NULL PasHEHNE H3YEHWE NO YMONYaHNHD
v EF _Tﬁﬁm’“-'b' 1 id INTEGER (4 NULL
- 2 name TEXT o o NULL
|t | grades %
[ streams 3 lessons_amount INTEGER NULL
7 students
[EF MpeacTasneHns
BEhn o6 k&
Tun Mma MNoapoGHocti

|| courses (students)

L Type here to search

BbinonHeHue KomaHA
MNocpeacTtBom rpadmnyeckoro knneHTta SQLiteStudio BbINONHAKTCA onepauun ¢ AaHHbIMU. PaccmMoTpuMm, Kak

BbINONHAETCS 3anpoc Ha nonyyeHue aaHHbIX. B MeHto Tools Beibupaem nyHkT Open SQL editor.



Windows 10 [PaboTaeT] - Oracle VM VirtualBox [ I

®Qain MawwHa Bua Beop YcTpoicTBa CnpaBka

# S0LiteStudio (3.2.1) - [courses (students)] - x
|""| Database Structure View Tools Help - 8 %
ﬁ( <+ | = = = -T}pen SQL editor Alt+E e 7 | [ES ¢ fx (@2 B == [y ==}
& = T OB = - £ | B L e i Lo B9 2z R x| & | o8 Ul = &
Baskl AaHHBIX g X ' ﬁ EeslDiE o il Tpurreps! DOL
P ¢ Open S0L functions editor . g 9
v & new database (50lite3) 22/ Open collations editor - =&
) Tabnus E Open extension manager :| [ wrmHouT ROWID
[EF MpeacTasnequs as Import HELUHWA |, He
= O YunkaneHocte [Mposepra CpasHenne 3HaYeHUE NO YMOAH3HUID
v & students 3CLte3) 8¢ e KoY MULL
v = Tabnuugl 1 NULL
i courses “0 figuration dial F2
L - MNa pen configuration dialeg & - NULL
[ streams 3 lessons_amount INTEGER NULL
7 students

[EF MpeacTasneHns

MNoapoGHocti

|| courses (students)

L Type here to search

B OTKpbIBLLUEMCS OKHE pedakTopa BBOAMM MOAXOASLLYIO KOMaHAy, yCTaHaBiMBaeM Kypcop Mocrie TOYKU C

3ansToN U HaXXMMaEM 3HAYOK TpPeyrosibHMKa — BbIMOSHSAEM 3anpoc.



Windows 10 [PaboTaeT] - Oracle VM VirtualBox

®Qain MawwHa Bua Beop YcTpoicTBa CnpaBka
# SOLiteStudio (3.2.1) - [Pegaktop 5QL 1] - x
| . Database Structure View Tools Help - 8 X
ﬂ{ ¢  E E E I : 3 7 = B fr G: uy RA BliEE PR =2 =2
e | B OB OB B Lk A s B & e | W o e BE B B L &2 2] ) Fm % & o8 Ul = &
x o - - )
Basbl AaHHbIX = P2 T L HEH e B =2 2 L |sudents b=
DHALTR MO MMEHA —
p——— 3anpoc W
¥ & new_database (50lite3) P SR
T Tafms 1 SELECT * FROM courses;|
[EF MpeacTasnequs
v & students (5Qlite3)
v & -
1 courses
7 grades I
|E7] streams
L students
[EF MpeacTasneHns
Tabnuareli BUa dopwa
E A k3 L B 1 kd k) W BeerosarpyseHo cTpok: 3
id name lessons_amount
1 1 Ba3bl gaHHbE 12
2 2 Linux. PaBouas craHuyma
3 3 OcHoeel Python a
Cratyc H X
o [16:25:37] 3anpoc eeincaded 3a 0.007 cexyHa,
|£] courses (students) | ¢ PenaxkTop SQL 1

A T i) ENG

L Type here to search

Qe 3| | EiE 8] E ™ npaswin ctrl

lMpakTnyeckoe 3agaHue

Pabotaem ¢ 6ason gaHHbIX yumnTenen teachers.db. [nsa kaxpgoro 3agaHusa TpebyeTcs caaTb TOMbKO KOA,

KOTOpPbIV BbINOMHAETCA OS5 NONyYeHus pesynbrata, B TEKCTOBOM hanne. B kayecTBe OTYETA K YETBEPTOMY

3a

JaHUO HAA0 NMPUNOXUTb CKPUHLLIOT.

1. Hangute obliee KONMYECTBO YYEHUKOB ANS KaXaoro kypca. B oT4éT BbiBeauTe Ha3BaHue Kypca u
KONMMYeCTBO YYEHUKOB MO BCEM MNOTOKaM Kypca. PelwwmnTe 3agaHvMe C NPUMEHEHWEM OKOHHbIX

YHKUNA.

2. HanguTe cpegHoO OUEHKY MO BCeM MOTOoKaM Ans Bcex ydutenen. B oTyét BbiBegute

noeHTudurkaTop, hammnuio n UMs ydunTens, CPeaHIo OLEeHKY MO BCEM MPOBEAEHHBIM MOTOKaM.
Yuntens, y KOTOpbIX He ObiO MOTOKOB, TakkKe AOIMKHblI NomnacTe B BbIOOPKY. PewwnTte 3agaHve ¢

NPUMEHEHNEM OKOHHbIX (DYHKLIMIA.

3. Kakme wuHOekcbl Hago cosgatb Ana  MakcuMarnbHO 6bICTpOFO BbIMNOJIHEHUA npencTtaBlieHHOro

3anpoca?



SELECT
surname,
name,
number,
performance
FROM academic performance
JOIN teachers
ON academic performance.teacher id = teachers.id
JOIN streams
ON academic_ performance.stream id = streams.id
WHERE number >= 200;

YctaHoBuTte SQLiteStudio, nogkntounte 0a3y AaHHbIX yduTenewn, BbIMOMHWUTE B rpaduyeckoM
KnueHTe nobor 3anpoc.

JononHutenbHoe 3apjaHue. [Ins Kaxgoro npenogasaTensd BbiBeauTe uMs,  damunuio,
MWHMMarnbHOE 3Ha4yeHWe YycneBaemMoCTVM MO BCEM MOTOKaM MpenodaBaTtensi, Ha3BaHWe Kypca,
KOTOpbI COOTBETCTBYET MOTOKY C MWHUMAIbHbIM 3Ha4YeHMEeM YCMeBaeMOCTU, MaKCcumarbHOe
3HayeHve ycrneBaeMOoCTU MO BCEM MOTOKaM MnpernojasaTtensi, Ha3BaHuWe Kypca, COOTBETCTBYHOLLUNA
MOTOKY C MaKCMMarbHbIM 3Ha4YeHUWEeM YCrneBaeMOoCTU. BbimonHuTe 3agadvy C MCNoMb30BaHMEM

OKOHHbIX (DYHKLINNA.

moccapun

[JBOUNYHLIA MOUCK — 6VIHaprIl7I NOUCK, MeTod AeneHuna Ha aBa — alnropuTtM MOoucKa, OCHOBaHHbI Ha

nocnegoBaTtesibHOM pasaeneHnn Ha6opa OaHHbIX Ha MOMOBUHbLI W OMpedeneHnn, B Kakon K3 MOSOBUH

HaxoanTca NCKOMOe 3Ha4YeHue.

MHpekc — cTpykTypa 6asbl [AaHHbIX, KOTOpasi COOEPXUT YMOpsOOYEHHble 3HadveHus cronbua unm

HeCKOnbkux CTonbuoB, a Takke CCbIKM Ha mecTo B (panne B[, roe XpaHATCA COOTBETCTBYHOLLME CTPOKM

Tabnuubl.

OKOHHble (*)yHKLIMVI — MO3BONSAIOT BbINOSIHUTL OEWUCTBUS Haj Ha60paMl/I CTPOK, KOTOpble o0beanHsaTCA No

HEKOTOpOMYy onpep,enéHHomy NPU3HaKYy.

JononHuTternbHbIE MaTepuanbl

1.

Cratba «Y4umcs NPUMEHATH OKOHHbIE QMHKQMM».

2. Crartbs «Unetway. MIHOEKCHI».

Mcnonb3yemMble UCTOUYHUKU

1.


https://thisisdata.ru/blog/uchimsya-primenyat-okonnyye-funktsii/
https://unetway.com/tutorial/sqlite-indexes
https://www.sqlite.org/windowfunctions.html

2. [Ookymentaums SQLite, Create Index.

3. MeHemxep 6a3 naHHbix SQLiteStudio.

© geekbrains.ru
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https://www.sqlite.org/lang_createindex.html
https://sqlitestudio.pl/

