ba3bl JaHHbIX

SQLite

[TouTn KaXkgasa nporpamMmma, Kotopaga paboTaeT ¢ AaHHbIMU, TPpebyeT
MeCTa Ans UX XpaHeHuns. B kKayecTBe Takoro xpaHunuua moryT
BbICTYNaTb OObI4YHbIE TEKCTOBbLIE (pannbl, pannbl JSSON unm XML.
OpgHako anst XxpaHeHua 60MbLIOro KonnvecTsa AaHHbIX U yO0OHOM
opraHusauumn paboTbl C HUMU CyLLeCTBYOT Basbl AaHHbIX 1 CYB/.



baza gaHHbIX

B y3KomMm cMbicrie cnoBa, 6a3a AaHHbIX — 3TO HEKOTOPbLIN Habop
AaHHbIX, HeobXoAMMBLIX ONA paboThbl.

OpHako gaHHble — 3TO abcTpaKumsl; HUKTO HUKOorda He Buaen "npocTo
OAaHHbIE"; OHM HE BO3HMKAIOT U He CYLLEeCTBYIOT camMu rno cebe. [laHHble
CYTb OTpakeHne 0bbLEKTOB pearibHOro Mupa.

B wunpokom cmbicrie crnoBa 6asa AaHHbIX — 3TO COBOKYMNHOCTb
OonncaHMM OOBLEKTOB pearibHOro Mumpa U CBA3EU MexXay HUMM,

aKTyanbHbIX AN KOHKPETHOM NpUKnagHon obnacTm.



Basbl gaHHbIX
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PensaumoHHble

-

MarasumH

ToBapbl ———
HassaHne HoandectBo LleHa

CTon

3 000

1000

e—————— |_|OHyFlHI/| ——
‘ HassaHne HoanyecTtso Hon,

| |

> TabypeT ‘ I ‘

|

HaTtawa +7 940...

PenaunoHHas 6a3a gaHHbIX — 3TO
Habop AaHHbIX C
npegonpeneneHHbIMU CBA3SIMU
MeXay HAMWU. DTN OaHHbIE
OopraHn3oBaHHbI B BUae Habopa
Tabnuy, COCTOALLMX U3 CTONOLOB U
CTPOK.

B Tabnnuax xpaHuTcs nHdbopmauus
00 obbekTax, NpeAcTaBiEHHbIX B
0a3e gaHHbIX.

B kaxxgpom ctondue Tabnuubl
XpaHUTCS onpeaeneHHbIN TUM
ONaHHbIX, B KQXKOOWN A4YenKe —
3Ha4yeHue aTpunobyTa.

Kaxkgaa ctoka Tabnuubl
npegcraenseT cobom Habop
CBA3aHHbIX 3HA4YEHUIN, OTHOCALLUXCHA
K OOHOMY OOBEKTY U CYLLHOCTW.



B3anmocBsa3b Tabnuy 6a3bl AaHHbIX

PykoBoaunTenb
5742 Bacunbes
6931 YcneHckum 31C 27
2345 Bopobbes 19/ 21
BHeLHWM kntou
COoTpYyaHUK /
Pamunua Homep o/ 1KHOCTb
W- pyKoBoauTens B ogHoun Tabnuue cogepxaTcs
1234 Lu*oﬂ”*' 57425 "é' H. C. accouMnpoBaHHble AaHHble, a B
22 ﬂ;iz:: s H”CC pasHbIX Tabnuuax ogHon B
T rane S — HaxoaATCs CBA3aHHbIe AaHHbIE.

1238 KypkuH 6931 CT. uHX.



CeTeBble _—

T doTo
B ceTeBbix 6a3ax AaHHbIX e Tr— ol
Mexay Tabnuuamm u MyabiHa J L
3anNncCAMN MOXET ObITb \ Cryana \
HECKOSbKO PasHbIX SR . o

CBA3eN, Kaxkaas u3
KOTOPbIN OTBEYAET 3a

YTO-TO CBOE. § §
OcobeHHOCTb ceTeBOM 6a3bl AaHHbIX B TOM, YTO B HEW 3arNOMMHAIOTCA BCE CBSA3U

N BCE CoOepPXMUMoe ans Kaxaomn cea3n. base He HY)XXHO TpaTUTb BPEMSA Ha MOUCK
HY>XHbIX JaHHbIX, MOTOMY 4YTO BCA MHJOopMaLms 00 3TOM yXKe eCTb B
cneunanbHbIX MHOEKCHbIX pannax. OHM NOKa3bIBaoOT, Kakas 3annucb C Kakow
CBA3aHa, 1 ObLICTPO BblAalOT pesyrnbrar.

CeTteBble 6a3bl JaHHbIX: NO3BOMAKT XPaHUTb MHOIO CBSI3EN MEXOy MHOXXECTBOM
obbekToB. Hanpumep, katanor punbMoB: B 0O4HOM (OUNbME MOXET y4acTBOBaTb
MHOIO YernoBek, a KaXxabln U3 HUX MOXET y4YacTBOBaTb BO MHOXXeCTBe (PUSTIbMOB.

Pewunccep



Vepapxunyeckue

ER JlomKHOCTHBIE ¥ OXPaHa TPYAS

Dain hasras Noaemroca Bna

Nepapxnyeckaa basa
OAaHHbIX 3HAET, KTO KOMY
NOAYMHSETCS, U MO3TOMY
MOXET ObICTPO HaxoAuTb
HY>XXHYI0 MH(pOpMaLUIO.
Ho Takne 6a3bl MOXKHO
OopraHn3oBaTb TOMbKO B
TOM cny4ae, Korga y Bac
eCTb YETKOE pa3ferneHue
B JAHHbIX, YTO rMaBHeEe, a
4YTO EMY NOAYMNHSAETCS.

In

eMeHToB: 57

CAGDrive\#_Ansbatpo\VHCTpyxumn\[LoKHOCTHEIE # OXpaHa TpyAd

2. 05(C)
% Dropbox
eSupport
¢ GDrive
### Inbox
#_Anvbatpoc
2015
! _Buinucxa ETPION
Buinwcka EMPHO/
| _AOBEepeHHOCTs Ha akkpeantaumio 2015
! _noasomouma avpextopa 2015
| Ycras
! forosop crpaxopavns
2018
2019
Test
B noxapky
B DnexTpuky
JokymeHTsl Ha cODCTBEHHOCT
WincTpyxummn
AonxHoCTHEIE ¥ OXpana Tpyaa
| 1178878556_160
{ ot ahch
! ot_direktor
I ot_dvomik
! ot_electric
| ot fizruk

| ot kastelyansha

~

- 11_AW_6yxrantep
= 13_AW_3amecturens rnasbyxa
1 1178878556_160
! ot_ahch
! ot_direktor
! ot_dvornik
! ot_electric
ot_fizruk
! ot _kastelyansha
! ot_kladovshik
! ot kotel
| ot _kuhon_rab
! ot_mash_stir
! ot_meropriyatiya
! ot_muz_ruk
! ot_myasorubka
! ot plita
! ot_podvizh
! ot_posuda
| ot _povar
! ot _rabochiy
! ot _slesar
! ot_uborka
! ot_uborshica
! ot_ustanovki
! ot_voditel
1 ot_vosp
! ot_vrach

! ot_zhar

O




A3bIk SQL

YTo0ObI ynpaenaTe AaHHbIMU B 6a3e,

Hanpumep A406aBnATbL HOBbIE 3arnuncy,
yOanaTb cTapble UM YTo-TO UCKaTb, f w
MCMONb3YIOT creLunanbHbIn A3bIK

3anpocos K base — SQL. e

3O1u 3anpockl obpabaTbiBaeT CYB[, — N
cuctemMa ynpasrneHus 6azamu faHHbIX. Mhstersaris S

“ P ]
JTO KaK ABWKOK AN CanToB — OH S
BbIMOMHAET 3anpockl, paboTtaet ¢ -
6a3on n oTaaéTt Ham pesyrnbsraThl. basa naHHbIX

SQL —3TO A3bIK 3anNpocoB K ba3e gaHHbIX. HazBaHmne paclundpoBbIBAETCA: «A3bIK
CTPYKTYPUPOBAHHBLIX 3anpocoB» (Structured Query Language). OTO 3HAYUT, 4YTO
KakAbIn 3anpoc K 6ase AaHHbIX POPMUPYETCS MO KAKON-TO CTPYKTYpPE, a cam
A3blK 3a4aeT npaBuna, Kak MUMeHHO caenaTb Takow 3arnpoc.



[Tocne BbIOOpa onpeneneHHon CYB[ nporpaMmmMmucT nony4aer

noctyn Kk ee API (Application Programming Interface) — nporpaMmmHOMY
nHTepdency ana szanmoaenctens ¢ CYbL. ®aktnyecku, Kk Habopy
doyHKLMIN, Yepes3 KOTopbIE NPpoM3BOANTCA paboTa ¢ bazamm gaHHbIX

IIporpamma

APl |




UTo Takoe SQLite

SQLite — 910 BcTpanBaemas CYB/, koraoa cucrtema ynpasrneHus
BCTpamnBaeTcHa B caMy nporpaMmmy. OTO 3HAYUT, YTO BCe 3anpochkl U KOMaHAbl
nayT B 6a3y He Yepes NocpeaHuKa, a HanpamMyro n3 NpunoXxeHud. Ytoobl
BCTPOUTb SQLite B KOA, 4OCTATOYHO MNOAKITIOYUTE HYXXHYHO OMBNnNoTeky.

[Nporpamma -

CYB : ]

Basa naHHbIX

Bce gaHHble B SQLite XxpaHATCA B oAHOM panne — tabnuubl, Criy>kebHble nons,
CBS3U U BCE OcTalnbHOE. OTO ynpouwlaeT paboTy ¢ 6a3on 1 No3BOSAET NErko
nepeHOCUTb JaHHble N3 OQHOro MecTa B ApYyroe.



[MoaknioyeHue K SQLite B Python

[1na ycTaHOBKM COeANHEHNS HYXKHO YKa3aTb Ha3BaHUe 6a3bl JaHHLIX, K KOTOPOW
TpebyeTcsa NoakniouYnTLCS. ECnu ykasaTtb Ha3BaHMeE TOW, YTO YXKe eCTb Ha ANCKE, TO
nponsonaeT nogkrodeHue. Ecnu xe ykasaTb gpyroe, 1o SQLite co3gacTt HoBYO 6asy
OAHHbIX.

[ns nogkntoveHuns k SQLite HY>XHO BbIMOMHUTL CReAyLLMe Lwaru

* import sqlite3

* Mcnonb3oBaTb MeToA connect() U3 Moayns sqlite3 n nepenatb B Ka4ecTBe aprymeHTa
Ha3BaHMe 6a3bl JaHHbIX — OTKPbIBAEM COEANHEHME.

« Co3paTtb 06BEKT cursor Ans BbINONHEHUSA SQLite-3anpocoB 13 Python. Bbi3oB meToaa
execute(query) Ans o6bekTa Cursor BbIMOSHAET 3aMpoc U B criydae Hannyms
pes3ynbsrara Bo3BpallaeT OTBET, KOTOPbIM MOXHO Monyvntbe metoaom fetchall().

« 3aKpbITb OOBLEKT cursor NOCSIE 3aBePLUEHNS pabOoThl.

* [lepexBaTuUTb UCKNOYeHUe Basbl JaHHbIX, ECIX B NpoLecce NOAKMIOYEHUS

FINAIADDNALIITA NI II/IﬁI[Q



import sqlited as sqg

con = sq.connect("data.db™)
cur = con.cursor()
cur.execute(™""

cnn;clnﬁe()

with sg.connect{"saper.db™) as con:
cur = con.cursor()
cur.execute("""



Tunbl AHHbIX

NULL — 3Ha4yeHne NULL;

INTEGER — LenoducneHHbIn Tun (3aHnmMaeT oT 1 Ao 8 banT);

REAL — BeLleCcTBEHHbIV TUN (8 6anT B dbopmate IEEE);

TEXT — CTPOKOBbIN TUM (B KOOANPOBKE AaHHbIX 6a3bl, 006bIYHO UTF-8);
BLOB (OBOMYHbIE AA@HHbIE, XPAHATCS «KaK eCTb», Hanpumep, Ans
HeDbOmMbLUMX N300paxeHun).



CREATE TABLE (co3gaTb Tabnuuy)

with sqg.connect("schooll.db") as con:

cur = con.cursor()
cur.execute("""CREATE TABLE student ( name TEXT,

gender TEXT, old INTEGER, mark_mat REAL, town TEXT )""")



DB Browser for SQLite https://sqlitebrowser.org/
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[MOBTOPHLIN 3aMyCK —
owmnbka (Tabnuuya ecTb)

with sq.connect("schooll.db™) as con:
cur = con.cursor()
cur.execute("""CREATE TABLE student ( name TEXT,
gender TEXT, old INTEGER, mark _mat REAL, town TEXT )"™")

OperationalError Traceback (most recent call last)
Input In [9], in <cell line: 1>()

1 with sq.connect("schooll.db") as con:

2 cur = con.cursor()
====> 3

£ gender TEXT, old INTEGER, mark_mat REAL, town TEXT )""")

OperationalError: table student already exists



PelueHne

with sg.connect("schooll.db™) as con:
cur = con.cursor()
cur.execute(”""CREATE TABLE IF NOT EXISTS student { name TEXT,
gender TEXT, old INTEGER, mark mat REAL, town TEXT )}""")

Cos3paBaTtb Tabnuuy TonbKO €C OHa He cyLecTByeT. Tenepb,
3anyckasa nporpamMmmy, HUKaknx oLLMOOK NosIBNATLCS He DyaeT u,
KpOMe TOro, Mbl TO4HO OyaeM yBepeHbl, YTO Tabnuua student
NpucyTCTBYET B Halwleun b/1.



INSERT — nobaBneHune 3anmcu B Tabnuuy

INSERT INTO <table_name> (<column_namel>, <column_name2>, ...)
VALUES (<valuel>, <value2>, ...)
UnNun Tak:
INSERT INTO <table name> VALUES (<valuel>, <value2>, ...)

with sq.connect("schooll.db") as con:
cur = con.cursor()
cur.execute("""INSERT INTO student (name, gender, old, mark mat, town)
VALUES( 'AnToHoB', 'm', 18, 4, 'Capatoe')
wny
result = cur.fetchall()
print(result)

[]
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PunNbTPbI, COPTUPOBKM B NPOrpamMmme
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4 bb 5
2 b 0
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Database Structure ~ BrowseData  EditPragmas  Execute SQL -

Field1 Field2 Field3
g1 abc 11 Filter Filter 1~6 0

4 bb 5 13 5 y
5 v 2
6 X 6 24 bb 5

35 v 2
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Operator Description Motes

- Greater than
= Less than
i Equal to or
greater
i Equal to or less
_ Eaual to Unlike the default behaviour this performs an 100% exact search, i.e. case-dependent
o and "%’ characters not treated as wild cards but as normal characters.
This is the opposite of the =" operator, that is no wild cards allowed and case-
£ Unegual

dependent search.



Regular-expression filter

You can filter the column using a regular expression. You only have to enclose the regular expression in */' characters, like in
/regexp/ . Examples:

Example Description
/[a-zA-21/ Contains any letter
I a-zA-2]1*8/ Contains only letters or is empty
/Sat|Sun/ Contains the word Sat or the word Sun
/"Sat/ Begins with Sat
/sung/ Ends with Sun
FA(R18,*US. *8)/ Exclude all cells containing US
FA(2 ' *Microsoft Offices | Adobe Exclude all cells that don't contain either ( Microsoft 0ffice OR
Readers).)=%/ Adobe Reader )

If you want to use a "Containing” filter which has to include /something/ . just use ‘\/something\/ to escape the character
/ and avoid the regular-expression interpretation.

MNOTE - Release 3.12



-2 DB Browser for 50Lite - C:\Users\Nastya'\Desktop'Bekcnepischeoll.db

daiin  PegakTupoBadwe Bua  WMHCTpymMeHTBl  CnpaBka

_yHoeas basa aaHHBIX & OTKpBITE Dasy AaHHbIX [ 3anMcaTh u3Mer

w

CtpykTypa Bl AaHHEEe Mparmel SCL

Tafmvua: | || student W @ B W » |Filter in ...

narme gender old nark_mat+ town
%o € |¢IJL-1J1bT|-J Ou... [1~4 ) |'=IJL-'LI'II:-T|ZI

1 AHTOHOE M 18 4.0 CapaTtoB

? CeMeHOE M 18 3.0 2Hrensc




with sq.connect("schooll.db™) as con:

cur = con. E[L.IFS-DF‘{ )

cur.execute("""INSERT INTO student VALUES( 'Muxaun’,

result = cur.fetchall()
print(result)

'm', 19, 3.4, 'JHrenbc’)

-2 DB Browser for SOLite - C:\Users\MNastya\Desktop\Bexcnep\schooll.db

Daiin  PEnakTUPOBaHWE

__yHoean basa naHHbIX

Bin

& OTKpbITE Bazy AaHHbIX

MHCTpyMeHTEI  Cnpaeka

[=] 3aNMCaTh M3ME

CtpykTypa B AaHHbie Mparmel SQL
Tafmuua:| || student vl B % » |Filter in ...
name *1 gender old mark_mat town
DUNbTp PuneTp [PH... |DPUABETP DuneTp
1 AHTOHOB M 18 4.0 Capatoe
2 Muxaunn M 19 3.4 3Hrensc
3 lNetpoBa X 19 4.7 Capatoe
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SELECT — BbIDOpKa AaHHbIX U3 Tabnuy

SELECT col1l, col2, ... FROM

Py iy iy P
with sg.connect("schooll.db™) as con:
cur = con.cursor()
cur.execute("""SELECT name, old, mark_mat FROM student """)
result = cur.fetchall()
print(result)

cur.execute("""SELECT * FROM student """)
result = cur.fetchall()
print(result)

[{ "AHTOHOB"', 18, 4.@), ('MeTtpoea’, 19, 4.7), ('Cemenos’, 18, 3.0), ( Muxaun', 19, 3.4)]
[('AHTOHOEB', 'M', 18, 4.8, 'CapaTtoe'), ('lMeTpoea’, 'x', 19, 4.7, "Capatoe’'), ('CemeHoB’, ¢
'm', 19, 3.4, 'SHrenec’)]



OnepaTtop WHERE

Ecnn Ham HyXXHO 00aBuUTb OUNLTP A9 BbiIOMpaeMblX 3anncen, To 3To
OenaeTtcsa c NoMoLLbio Kno4yeBoro cnosa WHERE, KoTopoe 3annchiBaeTcs
nocne MMeHn Tabnuubl:

SELECT coll, col2, ... FROM <table_name> WHERE <ycnosue>

nocne cnoesa WHERE 3anucbiBaeTcs Normyeckoe BhbipaXkeHne 1 B KadecTse
CpaBHEHNSA MOXHO UCMNOMb30BaTh CneayoLwme onepaTtopbl: = UNU ==, >, =, <=,
=, BETWEEN

with sg.connect("schooll.db”) as con:
cur = con.cursor()
cur.execute("""SELECT name, old, mark mat FROM student WHERE gender == "'m'""")
result = cur.fetchall()
print(result)
cur.execute("""SELECT * FROM student WHERE mark mat BETWEEN 3 AND 4""")
result = cur.fetchall()
print(result)

[("AnTOHOB', 18, 4.0), ('Cemenos’, 18, 3.8), ("Muxaun', 19,
[("AuTOHOEB', 'M', 18, 4.8, "Capatoe’'), (' 'Cemenoe', 'm', 18,

)]

.4
.9, "SHrenec'), ('Muxaun', 'm’', 19, 3.4, 'SHrensc’)]
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CocTaBHble YCrIoBUS

YacTo npu onucaHum dunstpa TpedbyeTcs yunuTbiBaTb 3HAaYEHUA cpasy

HECKOJ1IbKUX CTONOLOB:

* AND — ycnoBHoe W: expl AND exp2. ICTUHHO, ecnin ogHOBPEMEHHO
NCTUHHbI expl N exp2.

* OR —ycnoBHoe NJ1W: expl OR exp2. NICTUHHO, ecnu NCTUHHO expl nnu
exp2 nnn oba BblpaxxeHus.

* NOT — ycrnoBHoe HE: NOT exp. [Npeobpa3syeT noxHoe ycrioBue B
MCTUHHOE U, HA0DOPOT, ICTUHHOE — B NTOXHOE.

* IN — BXOXXOQEeHMe BO MHOXXecTBO 3Ha4YeHuu: col IN (vall, val2, ...)

 NOT IN — He BXOXXaeHune BoO MHOXXeCcTBO 3Ha4YeHun: col NOT IN (vall,
val2, ...)



with sg.connect{"schooll.db”) as con:
cur = con.cursor()
cur.execute("""SELECT * FROM student WHERE (old IN{18, 19) OR gender = 'm") AND mark _mat > 4""")
result = cur.fetchall()
print(result)

[("MNeTpoBa®, 'x', 19, 4.7, 'Capatos')]

CopTtupoBka ORDER BY

with sqg.connect{"schooll.db") as con:
cur = con.cursor()
cur.execute("""SELECT name, old, mark mat FROM student WHERE gender == 'm' ORDER BY mark mat"™")
result = cur.fetchall()
print(result)

[('CemenoB', 18, 3.9), ('Muxaun', 19, 3.4), ('AnToHoB', 18, 4.8)]

Ecnu Hy>XXHO OoTCOpTUpOBAaTh AaHHLIE MO YObIBaHMIO, TO NOCIIE UMEHU MONS CNeayeT ykasaTtb
donar DESC:

SELECT * FROM users WHERE score < 1000 ORDER BY old DESC



OrpaHun4veHune BblOOPKU LIMIT



with sq.connect("schooll.db”) as con:
cur = con.cursor()

cur.execute("""SELECT name, old, mark mat FROM student WHERE gender == 'm’ AND town='3JHrensc'""")
result = cur.fetchall()
print(result)

cur.execute("""SELECT * FROM student WHERE mark_mat BETWEEN 3 AND 4 OR old IN (17,18)""")
result = cur.fetchall()
print(result)

[("Cemeno', 18, 3.0), ('Muxamn’, 19, 3.4)]
[("AWTOHOB', 'm', 18, 4.8, 'Capatoe'), ('CemenoB’, 'm', 18, 3.0, 'Jurenbc’), ("Muxaun’', 'm", 19, 3.4, "Surennc’)]



