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SQLite
Nunexkcobl




Nunekc

1 YTo Takoe nHaekc?
1 Kaknm obpasom npumeHsaeTca?
1 B kakmx cnyyasax co3gaetcd aBToMaTUYeCcKn?



unekc

1 Y10 nonyyaem npu nobaBneHnn nHaekca?

1 Yem 3a 31O NnNaTum?

1 [ns Kaknx o6bekToB MOXHO co3aaTb UHOEKC?
0 [nga Kaknx ctonduoB co3gaemM MHOEKC?



unekc

YTO Takoe npocTon NHOEKC?

YTO Takoe cocTaBHOW MHOEKC?

UT0 Takoe yHUKanbHbIN / HEe YHUKaNbHbIN UHOEKC?
Kakoun nopsagok 3HadeHun (ASC, DESC)?

YTO Takoe nHOEKC NOKPbLITUA?

UTO Takoe puUneTpyoLWnUn MHOEKC?

] O O O O &



Nunekc

1 VIHTerpauna nHgekca c Tabnuuen:
KInacTepun3oBaHHble
HeKnacTepmsoBaHHbIE



DM PHEKTUBHOCTH HHJIEKCA

1 OPPEKTUBHOCTb MHAEKCA OLIEHMBAET ONTUMU3ATOP
3anpocoB, OCHOBbLIBAAChH Ha XxapakTepucTmukax
3anpoca:

CeneKkTuBHOCTb
[1NOTHOCTbL
PacnpeneneHune 3Ha4yeHum



CeJ1eKTUBHOCTD

1 CenekTUBHOCTb — OTHOLLIEHWE YucTa BbiIbupaemblx
3anuncen K ooLLIeMY Yncny 3anncen

1 Yem Bbile cenekTUBHOCTb —4YeM OonbLue 3anncen
BbIOMpPaETCs — TEM XYyXe



IIl1oTHOCTE

1 INNOTHOCTL — OTHOLLEHME Ynucna AyonmkaTos
3Ha4YeHU K 00LEMY YNCITY 3HAYEHNN

i J'Iquuaﬂ MNJIOTHOCTb — YHUKAllbHbl€ 3Ha4YEeHUA



PacnopeaeneHrue 3HaYeHUN

1 PacnpegeneHue 3Ha4yeHUU — nokasaTesb, Kak
3HA4YeHUS KInoYen nHaekca pacnpeneneHbsl No Bcemy
MHTepBarny BO3MOXHbIX 3Ha4YEeHU

1 BonbLue cnos Ha Byksy A, yem Ha 6yksy U



unekc

1 CTpyKTypa nHaekca:

nepesbA (tree-index)
YaCTUYHbIE
dyHKUNOHanNbHbIE

OBOWYHbIe Tabnuubl (bitmap, Oracle)
NPOCTPaHCTBEHHbIE UHAOEKCHI (spatial)
NOrMHOTEeKCcToBbIEe MHAOEKCHI (full text)
XML-nHaekcobl

KONMOHOYHble nHaekeobl (ana OLAP-npunoxeHun)



B-tree unnekc

Root level

1-200

Intermediate levels

Leaf level

Index nodes




B-tree knacTepn30BaHHBIM UHJICKC

Root node

Intermediate level

Leaf level

Cluster key +
rows of data

Cluster key +
rows of data

Cluster key +
rows of data

Cluster key +
rows of data

Cluster key +
rows of data

Cluster key +
rows of data




B-tree HekacTepru30BAHHBIM UHIECKC




burtoBrie nanekcel B Oracle

1 buUTOBbIN MHOEKC co30aeT OUTOBbIE KapThbl AN
Ka)XOoro BO3MOXXHOIo 3Ha4YeHua ctonbua, roe
KaXkgomy 6Ty COOTBETCTBYET CTPOKA, a 3HAa4YEeHME
buta 1 (0) 03Ha4aEeT, YTO COOTBETCTBYIOLLIAA CTPOKa
COOEPXUT (HEe coaepXnT) MHOEKCUpyemMoe 3Ha4YeHne

1 MNpegHasHa4vyeH ans MHAEKCUPOBAHUSA CTONOLIOB C
HabopoM 3Ha4YEHUN

1 He noaxoaut ana tabnuu ¢ YacTbiM OOHOBIEHUEM
1 XOpOoLUO NoAXoAAT ANt XpaHUMuLL, AaHHbIX



IIpocTtpancTBeHHbIe HHAEKCHI MS SQL Server

JCREATE SPATIAL INDEX i_spatial_ shape

ON market(shape)
USING GEOMETRY_GRID

PAD_INDEX = ON);|

WITH (BOUNDING BOX = (xmin=0, ymin=0, xmax=500, ymax=200),
GRIDS = (LOW, LOW, MEDIUM, HIGH),

0O6GozHaveHns

] Yposesus 1

1 YposeHb 2

0 Yposewb 3

| Yposeus 4

KnwueBoe choso

LOW

Kondurypayua cetem

4X4

Yucno aueek

16

MEDIUM

8X8

64

HIGH

16X16

256




IToannotekcToBble HHIACKCH MS SQL Server

1 [TonHOTEKCTOBLIA MHOEKC
CTPOUTCHA Ha OCHOBAHMUU

[1pOCTpaHCTBEHHbIN

NHOEKC UCMOonb3yeTcs 1 MNOSTHOTEKCTOBLIN
BUTOBbLIN NHOEKC 2 NPOCTPAHCTBEHHbIN
NPUMEHAETCS 3 6UTOBbI
Knacrepu3oBaHH.Iv "1 4 KflacTepu3oBaHHLIN
HeKacTepu3oBaHHbLIN
MHOEKC 4 HeKIlacTepu3oBaHHLIN

1,2,3,4 NHOEKC

1 cTpouTtcd

2 NPUMEHAETCH



[ToanotekcToBble HHIACKCH MS SQL Server

1 Cpenctea pa3dbueHus no cnoBam u
napagurmaTudyeckme Moaynm

1 Cnucku cTon-cnos

1 Paunel Tesaypyca

1 OuNbTPbI



XML nanekcel B MS SQL Server

1 [NepBUYHBLIN XML-MHOEKC:
VIHOeKcupyroTcs BCe Tern, 3Ha4yeHns 1 nyTu

cnonb3yeTca Ans Bo3BpalleHUs cKansipHbIX 3HaYEHUN
VI NoadepeBLEBR

1 BTopu4yHble XML-MHOEKCHI:
FOR PATH —NO CTPYKTYype AOKYMEHTA

FOR VALUE —nN0 3Ha4Y€eHNAM 3fIEMEHTOB N aTpubyTOB
cTon6bua XML

FOR PROPERTY —ansa nomcka no cBoMcTBam
1 He moryT ObITb COCTaBHbIMU
1 He moryT ObITb Knactepu3oBaHHbIMU



Nunexcel XML B MS SQL Server

CREATE PRIMARY XML INDEX index_xml_column ON xmltab(xml_column);|

-JCREATE XML INDEX i xmlcolumn_path ON xmltab(xml column)
LUSING XML INDEX index xml column FOR PATH;l




Kononounsie naaekcel B MS SQL Server

1 BBeoeHbl ¢ Bepcun 2012
1 [aHHbIe XpaHATCA No cTonoduam

1 B nHpekc Bko4arTca cTonodubl, MO KOTOpbIM ByaeT
NPOU3BOANTBLCS MOUCK

1 No3sonsatoT NOJTY4NTb 3HAYUTENbHbIN BbINTPbILL B

Nnpon3BOoAUTEITIbHOCTW ONA OonbLUMX MacCMBOB

NAHHKIX
row-store column-store

|Date |Ston Product |Customer| Price — 1 L
] I ] I ]
I | I I ]

LLI_ ] [ I | |




Nunekc

1 YTOo Takoe pparmMeHTaums nHagekca?
1 B yem 3akntoyaeTca obcnyxneaHne nHagekca?



unekc

1 Kak npyuHMmMmaeTca pelleHne o npuMeHeHnn nHaekeca?
1 KakoBbl KpUTEPUN NPUHATUSA PELLEHNSA?
1 YT10 Takoe hints?



ITouck u copTupoBKa B 3armpocax B SQLite

] O O O O &

ONnHbIW CKaH Tabnuubl

ounck no Rowld

OWCK Mo nHaekcy (nomck Rowld, nepexoa no Rowld)
OWCK MO HeCKOosbKUM ycriosuam (M)

OWUCK NO HecKonbkum ycriosuam (UJ1A)
OKpbIBaKOLWWLUU NMHOEKC (BKIHOYEHbI BCe NONnNA Noucka)



ITouck u copTupoBKa B 3amnpocax B SQLite

0 MNonHbIM ckaH Tabnuubl

Grape
Lemon
Strawberry
Orange

SELECT price FROM fruitsforsale WHERE fruit='Peach';

Strawb err1
Orange




ITouck u copTupoBKa B 3amnpocax B SQLite

1 Mownck no Rowld

SELECT price FROM fruitsforsale WHERE rowid=4;

Strawberry




ITouck u copTupoBKa B 3amnpocax B SQLite

1 [Mounck no nHgekcy (nomck Rowld, nepexon no Rowld)

CREATE INDEX Idxl ON fruitsforsale(fruit);

SELECT price FROM fruitsforsale WHERE fruit='Peach’;

Grape
Lemon 2D/
Strawberry NC 2.45




ITouck u copTupoBKa B 3amnpocax B SQLite

1 [Mounck no nHgekcy (nomck Rowld, nepexon no Rowld)

SELECT price FROM fruitsforsale WHERE fruit='Orange'

Strawberry




ITouck u copTupoBKa B 3amnpocax B SQLite

1 lonck no Heckonbkum ycnosuam (M)

SELECT price FROM fruitsforsale WHERE fruit='Orange' AND state="CA®

Orange
Apple
Peach
Grape
Lemon
Strawberry




ITouck u copTupoBKa B 3amnpocax B SQLite

1 lonck no Heckonbkum ycnosuam (M)

CREATE INDEX Idx3 ON FruitsForSale(fruit, state);

SELECT price FROM fruitsforsale WHERE fruit='Orange' AND state='CA’

Apple

Grape
|_Lemon Crange
_ Orange Deac .
Orange — Grape CA 0.80
Peach Lemon FL 1.25
Strawberry Strawberry NC I_m_r
Strawberry Orange CA 1.05 =<

SELECT price FROM fruitsforsale WHERE fruit='Peach’




ITouck u copTupoBKa B 3amnpocax B SQLite

1 [NokpbiBaoWKMN MHOEKC (BKMHOYEHbI BCE NOMA noncka)

CREATE INDEX Idx4 ON FruitsForSale(fruit, state, price);

Apple 0.45
Grape CA 0.80
Lemon FL 1.25
Orange CA 1.05
Orange Bl 0.85
| Peach SC 0.60
Strawberry NC 2.45

SELECT price FROM fruitsforsale WHERE fruit='Orange' AND state="CA';

Apple NC 0.45

Grape CA 0.80

== I Orange CA 1.05
range ;

Peach SC 0.60

Strawberry NC 2.45




ITouck u copTupoBKa B 3amnpocax B SQLite

1 [Mounck no Heckonbkum ycrnosuam (AJ1A)

SELECT price FROM FruitsForSale WHERE fruit="Orange' OR state='CA';

Grape
Lemon
Strawberry NC

NOINN




Co3madgue naHaeKca

\>®->(NOT)->CEXISTS)J ]

Lvt( schema-name )—»OTC index-name )—P@*( table-name

indexed-colum_nTQ)

-

o

-

-

Lb( WHERE )

expr

o

column-name J f

v

expr

\>< COLLATE )—»( collation-name )J -
=9

»0

>0



Ilepeco3nanue U ynaneHue nHAEKCa

o>( REINDEX ) - >0
collation-name J
schema-name }OTtg table-name

index-name )

»CDROP)—»(INDEX schema-name )-OT( index-name )—»o

-




HIMeHoBaHue UHAEKCA

1 CtaHgapTHbIV npedonKe idx_
1 ma Tabnuubl
1 ma ctonbua (ctonoduos)

Wraekce (1)
idx_Customers_Cu CREATE UNIQUE INDEX “idx_Customers_Cu’ ON "Customers’ ( ‘CustomerName’)



Co3maaue uHIeKca

NHOeKe cTpouTcsa Ha ctondbuax oaHoW Tabnuubl
Ha npeacraBneHnm NHOEKC NOCTPOUTb HEMNb34
-Ha BUpTyanbHOU Tabnuue MHOEeKC NOCTPOUTb HENMb34A

HeT orpaHn4YeHnin Ha KOfTM4YeCcTBO MHOEKCOB AJ1S
oaHou Tabnuubl

1 Konn4yecTtBO CTONOLOB B UHAOEKCE OorpaHnN4yYeHo

1 Ecnu ncnonb3yetca kntovesoe crioso UNIQUE
oybnnposaHue 3anncen MHOeKca He 4onycKkaeTcs

]
]
]
]




ABTOMaTHYECKOE CO3JaHNE MHIEKCA

]
]

pu ykasaHum UNIQUE n PRIMARY KEY
He moryT ObITh yaaneHbl DROP INDEX

0 I'loka3daHbl B sqglite_master
1 Hoekc no RowlD He nokasbiBaeTcs B sqlite_master

v || Tabauyp (21)

v

v

~ | BookTable
[ Title
|=] Author
| Books
[ Title
|= Author

TEXT
TEXT

TEXT
TEXT

CREATE TABLE "BookTable" ( ‘Title’ TEXT, "Author” TEXT UNIQUE, PRIMARY KEY('Title") )

‘Title’ TEXT

“‘Author’ TEXT UNIQUE

CREATE TABLE "Books" ( "Title’ TEXT UNIQUE, "Author’ TEXT NOT NULL, PRIMARY KEY('Title’) ) WITHOUT ROWID
‘Title” TEXT UNIQUE

"Author” TEXT NOT NULL



ABTOMaTnueCKOE CO31aHUE NHIIEKCA

1 select * from sglite_master where type = 'index';l
2
type name tbl_name rootpage sql
1 index sqlite_autoindex_Table_B_1 Table_B 13
2 index sqlite_autoindex_Table_R_1 Table_R 15

3 index sqlite_autoindex_search_table_fts_segdir_1 search_table_fts_segdir 21

4 index idx_Customers_Cu Customers 17 CREATE UNIQUE INDEX “idx_Customers_Cu” ON "Cust...
5 index sqlite_autoindex_BookTable_1 BookTable 25
6 index sqlite_autoindex_BookTable_2 BookTable 31

p index gqglite autoindex BookIable 1;

index asscciated with UNIQUE or PRIMARY KEY constraint cannct be dropped: drop index sqlite_autoindex_BookTable_1;

reindex sqglite_autoindex BookTable_1;

Sanpoc ycnemHo sumnojiHeH: reindex sglite_autoindex BookTable_1; (3auano 44mMc)

>



NHuaekc Ha mpeacTaBiIeHUE

“| Mpeacrasnenna (1)

4| Customers_view CREATE VIEW Customers_view as select Customers.CustomerName from Customers

E[ICREATE_. UNIQUE. TNDEX..  1d%. . CRstomers, Cu.. O, Customers, view. .

views may not be indexed: CREATE UNIQUE INDEX

"*CustomerName"

):

sqlite> .limit
length
sql_length
column
expr_depth
compound_select

vdbe op
function_arg
attached

like pattern_length
variable number
trigger_depth
worker_threads

1666060600600
16660000600
20600

16606

560
256600000
127

106

566060

999

16606

5

"idx_Customers_Cu® CON

"Customers_view’

(



Nuanexcet WHERE

1 YacTn4HbIN MHOEKC - 3TO UHOEKC HaA
NOAMHOXXECTBOM CTPOK Tabnuubl

1 Hanpumep, YHaCcTUYHbIN MHOEKC MOXET onycKkaTb
3anucu, onsa KoTopbix MHOEKCUpyemMbin ctondeu, NULL

1 HasHauyeHune - ymeHblueHne dpanna 6asbl AaHHbIX



Nuanexcet WHERE

]

Ecnu B Hgekce ncnonb3dyetca OR, To B 3anpoce,
MCNOJSIb3YIOLEM NHOEKC, MOXET ObITb YKa3aHO O4HO
N3 yCNoBUU

Ecnu B nHOekce ncnonb3yeTcda TOMHOE paBEHCTBO
(=a), TO 3anpoc byaeT ncnonb3oBaTh UHOEKC MPU
TakoM e ycrnoBun (between a and a — He NOAOUAET)

Ecnu B nHgekce ykazaHo IS NOT NULL, To B 3anpoce,
McnonbayloLem <> MHOEeKC He NPUMEHAETCA

e

CREATE INDEX "idx Goods_Descr

- M~ - -
—a'n _ o "
‘_uud._‘-uc-

rice® ON "Goods™ (

r

\:y'aat
-_l'_'\_

) WHERE GoodDescr is not null or Price > 0;



CocTaBHEIE THIEKCHI

1 Mcnonb3yoTca Ans YCKOPEHUS BbINONTHEHUS
3anpocoB MO HECKOJTbKMM MOMSAM

1 Mopsigpok pacnono)eHusi cTonbLoB Ba)KeH!



Nuanexkcrl

CREATE INDEX *idx_Orders_ Date_IdCustomer® ON ‘Orders” (
*OrderDate’ ASC,
*idCustomer” ASC

) WHERE OrderDate > '2016-12-31';

Sanpoc ycnemHo sBumnojHedH: CREATE INDEX “idx Orders_Date_IdCustomer™ ON ‘Orders” (
*OrderDate” ASC,
*idCustomer” ASC

) WHERE OrderDate > '2016-12-31'; (3axamo OMc)




NHaeKChI ¢ yKa3aHUEM MOPAIKA COPTUPOBKHU

1 YKasaHue nopsaka xpaHeHUa 3Ha4YeHUn Knoyeu
onpasAaHo Angd 3anpoca ¢ npeanoxeHnem ORDER BY

create index "idx Goods Descr®™ on 'Goods' ('GoodDescr' desc);

Sanpoc ycnemHO BHIOJIHEH: create index “idx_Goods_Descr™ on 'Goods' ('GoodDescr' desc): (3aHano 37mMc)




NHnekcobl

1 COLLATE onpeaensieT nocrnegoBaTernbHOCTb
COPTUPOBKM AJ1 TEKCTOBbLIX 3anncemn

CREATE INDEX "idx Orders Details™ ON "Orders” (
‘OrderDetails” collate rtrim ASC);



MHaeKChbl B BEIpAXKEHUAX

1 B nHpekce MOXHO UCNONb30BaTh BbipaXeHNe oT
ctondbua/Habopa cTonbuos

VIHAEKCHI (3)
idx_BookTable_Title CREATE INDEX “idx_BookTable_Title’ ON "BookTable’ ( substr(Title, 1) )



MHaeKChbl B BEIpAXKEHUAX

1 BblpakeHunsi B MHOEKCe He MOTyT CCbinaTbCA Ha
apyrne Tabnuubl U UCNoNb3oBaTh NO43aMNPOChI U
PYHKLMN, pe3ynbTaT KOTOPbIX MOXET M3MEHUTLCS

o

Mma |idx_Orders_DetaiIs ]
Tabnuua | Orders v
YHUKanNbHbLIN D
Partial index dause I ]
Columns Table column Tun Index column Copruposka

idOrder INTEGER date(OrderDate) S

OrderData TEXT

o DB Browser for SQLite X
idCustd
Owmnbka cozgaHna nHaekca: -~
OrderD| l non-deterministic functions prohibited in index expressions (CREATE INDEX =

“idx_Orders_Details” ON "Orders’ (
date(OrderDate)
))

, J [

1 |_T_:]CREA'I'E INDEX "idx Orders Date®™ ON ‘Orders® (
2 date (CrderDate)

3 )i




OnTtuMu3anys 3anpocoB

1 Mcnonb3ytoTca TONbKO AN onepaTUBHOIo aHanmsa
1 ANALYZE

1 EXPLAIN

1 EXPLAIN QUERY PLAN



ANALYZE

1 Cbop cTaTUCTUKM O Tabnuuax n nHaekcax
1 XpaHuTcA B sqlite_statl

1 ONTMMKM3aTop 3anpPOCOB MOXET NOMYYNTb AOCTYN K
MHOPMaLIMK N NCNONb30BaTb €€, YTOObI MOMOYb
YyNyYLWUTb BbIOOP NNaHMPOBaHMA 3aNpoOCoB




ANALYZ

.

select * from sglite statl;

analyze;
analyze Goods;

analyze idx_Goods_Descr_ Price;
I

10

1

12

13

14

15

16

17

18

tbl idx

search_table_fts_stat

search_table_fts_content

Table_B sqlite_autoindex_Table_B_1
Tabled

search_table_fts_docsize

Table5

search_table

Table_R sqlite_autoindex_Table_R_1
Customers idx_Customers_Cu

Goods idx_Goods_Descr_Price
Goods

Orders idx_Orders

Orders

OrderDetails

Tablel

stat

31

71

911

9

511

7

33

7

search_table_fts_segdir  sqlite_autoindex_search_table_fts_segdir_1 111

Table2

Table3

5

5



T\
EXPLAIN
addr  opcode pl p2 p3 p4 p3 comment

1 [NMowaroBoe UCNOSIHEHUE v w o =« o "
OnepaTopa 2 1  OpenWite 1 27 0 k(1) 00

3 |2 Null 0 1 0 00

0 Ol'lepaTOp npl/l 3TOM He 43 Singg 0 2 0  WarandPeace 00

5 4 String8 0 3 0 Tolstoy LN. 00

B bl rl OJ-I H ﬂ eTCﬂ 6 (5 HaltlfNull 1299 2 2 Books.Title 01

7|6 HaltifNull 1299 2 3 Books.Author 01

8 |7 Affinity 2 2 0 BB 00
9 |8 SCopy 2 5 0 00
<
10 9 SCopy 3 6 0 00
1 CREATE TABLE “Books® (
2 *Title' TEXT UNIQUE, 11 10 MakeRecord 5 2 4 00
= WEEnaEs | TSR NORN, 12 11 NoConflict 1 13 5 1 00
4 PRIMARY KEY('Title")
S ) WITHOUT RCWID; 13 12 Halt 1555 (2 0 Books.Title 02
14 13 ldxInsert 1 4 0 11
15 14 Close 1 0 0 00
explain 16 15 Halt 0 0 0 00
INSERT INTO Books VALUES('War and Peace','Tolstoy L.N.'):
17 16 Transaction 0 1 63 0 01
18 17 TableLlock 0 27 1 Books 00

19 18 Goto 0 1 0 00



EXPLAIN QUERY PLAN

1 lNokasblBa€eT, Kakum obpasom dyaeTt NnpoBOANTCS
NOUCK B Tabnuue

9 explain query plan select GoodDescr from Goods;
10
= CREATE INDEX *idx Goods_Descr_Price™ ON “Goods™ (
selectid order from detail GoodDescr’,
*Price’
10 0 0 SCAN TABLE Goods ) WHERE GoodDescr is not null or Price > C1;|
9 explain query plan
10 select GoodDescr from Goods where GoodDescr ='Computer';
11
<

selectid order from detail

10 0 0 SEARCH TABLE Goods USING COVERING INDEX idx_Goods_Descr_Price (GoodDescr=7)



PRAGMA

1 INDEX _INFO (indexname) — BO3BpaLlaeT ogHy CTPOKY
Ons Kaxaoro ctonodua kno4va B Ha3BaHHOM MHOEKCE

1 INDEX _LIST (tablename) — BO3BpaLliaeT oaHy CTPOKY
ONA Ka)Xgoro MHAekca, cBA3aHHOMo ¢ A4aHHOW
Tabnuuen

1 INDEX_ XINFO (indexname) — BO3BpaLlaeT
MHpopMaL Mo 0 Kaxkaom ctonbLe B nHaekce



PRAGMA

pragma index list (Goods) :l

seq name unique origin partial

10 (idx_Goods_Descr_Price 0 c 1

CREATE INDEX ‘idx_Orders” ON "Orders” ( "OrderDate’ ASC, “idCustomer” ASC ) WHERE OrderDate>'2016-12-31'

pragma index_info (idx_Orders);|

seqno cid name
10 1 OrderDate
21 2 idCustomer

pragma index xinfo (idx Orders);

seqno
10
2 71
32

cid
1

-1

name

OrderDate
idCustomer

YIsIn
INULL

0

0

0




HToro

]
]
]
]
]
]
]
]

UT0 Takoe nHaekc?

Kakum obpasom npumeHsieTca?

B Kakux cny4asax co3gaeTcs aBToMaTUYeCcKun?
UTo Takoe nnoTHOCTb 1 CENIEKTUBHOCTL 3arnpoca?
UTo nony4yaem npu nobaBneHnn nHaekca?
[1n1t0Cbl 1 MUHYCBI MHOEKCA?

[ns kakmx ctonbuyosB co3gaem MHAOEKC?

Kak obcrnyxmBatb MHOEKCHI?




unekc

YTO Takoe npocTon NHOEKC?

UT0 Takoe cocTtaBHOW MHAOEKC?

UT0 Takoe yHUKanbHbIN / HEe YHUKaNbHbIN UHOEKC?
Kakoun nopsagok 3HadeHun (ASC, DESC)?

UTO Takoe nHAEKC NOKPbITUA?

UTO Takoe puUneTpyoLWnUn MHOEKC?

UT0 Takoe KnactepusoBaHHbIN /
HeKnacTepu3oBaHHbIN NHOEKC?

1 Kakue Buagbl nHOekcoB ecTb B SQLite?

] 0O O o O&ao O&a O




Bonpocer?




