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3apaHue Ne3

War 1. SQL

OcHoBHble BapuaHTbl CYB[ (cnctem ynpasneHns 6a3 gaHHbIX):

e PostgreSQL
e MySQL
e SQLite

SQLite - cambIi NpocToM BapmaHT co3gaHuns 6a3bl AaHHbIX. Y SQLite HET noaaepXxkKu
KNMeHT/cepBep, T.€. K 6a3e gaHHbIX SQLite MOXXHO MOAKMOYMTLCS TONILKO Ha TOM XXe CepBepe rae
yCTaHOBNIeHa CaMa 6a3a AaHHbIX, HeJb35 HAaNPAMYI0 NOAKYMTLCSA C Apyroro cepsepa nam MK.
ba3bl SQLite xpaHATCA B TEKCTOBLIX (haitiax, YTO CHMXKAET CKOPOTb e€ paboTbl ¢ 6osbwMMN
obbemamu gaHHbIX. Ana Hebonblwmnx 6a3 gaHHbIX SQLite - noeanbHbIN BapuaHT.

Lar 2. YcTtaHoBkKa SQLite

Ina Havana HeobxoaMMo yCTaHOBUTbL NakeT sqlite3. Mepen yCTaHOBKOW HOBbLIX MaKeTOB
pekoMeHayeTcs 06HOBMTb UMeloLLMecs nakeTobl. s 3TOro BbiNOJHAEM KOMaHAy:

sudo apt update

bsk23-01-student-1@BSK23-01-1:~$ sudo apt update
Get:1 file:/etc/apt/mirrors/debian.list Mirrorlist [30 B]

Get:5 file:/etc/apt/mirrors/debian-security.list Mirrorlist [39 B]
Hit:2 https://deb.debian.org/debian bookworm InRelease

Hit:3 https://deb.debian.org/debian bookworm-updates InRelease
Hit:4 https://deb.debian.org/debian bookworm-backports InRelease

Hit:6 https://deb.debian.org/debian-security bookworm-security InRelease
Reading package lists... Done

Building dependency tree... Done

Reading state information... Done

All packages are up to date.

bsk23-01-student-1@BSK23-01-1:~$

sudo apt install sqlite3

Reading package lists... Done
Building dependency tree... Done
Reading state information... Done

Suggested packages:
sqlite3-doc
The following NEW packages will be installed:
sqlite3
0 upgraded, 1 newly installed, 0 to remove and @ not upgraded.
Need to get 353 kB of archives.
After this operation, 546 kB of additional disk space will be used.
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Get:1 file:/etc/apt/mirrors/debian.list Mirrorlist [30 B]

Get:2 https://deb.debian.org/debian bookworm/main amd64 sqlite3 amd64
3.40.1-2 [353 kB]

Fetched 353 kB in 1s (326 kB/s)

Selecting previously unselected package sqlite3.

(Reading database ... 26808 files and directories currently installed.)
Preparing to unpack .../sqlite3 3.40.1-2 amd64.deb ...

Unpacking sqlite3 (3.40.1-2)

Setting up sqlite3 (3.40.1-2)

Processing triggers for man-db (2.11.2-2)
bsk23-01-student-1@BSK23-01-1:~$%

[poBepuM, 4TO yCTaHOBUN:

apt list | grep —E ‘sqlite3. installed’

B noay4eHHOM CNnCKe O0JIKHbl YBUOETb:

sglite3/stable,now 3.40.1-2 amd64 [installed]

Lar 3. CnpaBka no sqlite3

KomaHaa man oTobpaxkaeT CrpaBKy Mo UCMoJIb30BaHNIO NMAaKEeTOB.

MocMoTpuM napameTpsbl 3anycka sqlite3
man sqlite3

SYNOPSIS
sqlite3 [options] [databasefile] [SQL]

MYyHKTbI B KBapaTHbIX CKOBKax roBOpAT 0 TOM, 4TO Mpu 3anycke SQLite Mbl MoXXeM (HO He 06s13aHbl)
yKa3aTb onuum, nms 6a3bl JaHHbIX 1 3anpoc SQL

If the database file does not exist, it will be created. If the database
file does exist, it will be opened.

Ecnm npu 3anycke sqlite ykakem nms HecywecTBytowen 6a3bl faHHbIX, TO OHa 6yaeT co3gaHa. Tak u
coenaem,

LUar 4. Co3paHue 6a3bl AaHHbIX

CMOTPUM B KaKOW OUPEKTOPUN Mbl CENYaC HaxogmMmcs:

pwd

Mepexoanm B HY>XKHYI0 AMPEKTOPUIO C MOMOLLbIO KOMaHAbl cd. 3anyckaem SQLite ¢ nmeHeM 6a3bl
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LaHHbIX (NycTb byneT «pythondb»):

sqlite3 pythondb

SQLite version 3.40.1 2022-12-28 14:03:47
Enter ".help" for usage hints.

sqlite>

Mbl HaxoanMcs B nporpamme sqlite. KOpoTkuin TEKCT CoBETYET HaM NOCMOTpPeTb CrpPaBKy.
MocmoTpumMm:

sglite> .help
BbInoaHMM KOMaHAy 0TobparkeHnsa NOAKMOYEHHbIX 6a3 AaHHbIX:

sqlite> .databases
main: /home/bsk23-01-student-1/python/pythondb r/w

Lar 5. Co3paHue Tabnuubl CREATE TABLE

KomaHzabl B SQL Ha3biBaloT 3anpocamu. Co3gaamm HoByto Tabnvuy B Hawen 6a3e gaHHbIX, HanMcaB
3anpoc Ha a3blke SQL. Tabnuua 6yneT Ha3biBaTbCA «users». Mona Tabnuubl:
Name c Tunom String (B 3Tom cTonbue byaeTt TekcT)

Age c Tunom Int (B 3Tom cTonbue byayT Lesble Ynucna)

Mac c Tunom String (B 3Tom none byaem ykasbiBaTb MAC-agpec TenetoHa nosb3oBaTens)

sqlite> CREATE TABLE users(name String, age Int, mac String);

Important: O6paTuTe BHUMaHMe, YTO B KOHLIE 3amnpoca A0/KHbI OblTb KaBbl4KM

MocMoTpuM, Kakune Tenepb ecTb Tabnnubl B Hawen 6a3e fgaHHbIX:

sqlite> .tables
users

LLar 6. 3anonHeHue paHHbIX Tabnuubl INSERT

[lobaBuM B co3paHHyto Tabnuuy aaHHble. [ns 3Toro ncnonb3syem SQL 3anpoc «INSERT».

YKa3biBaeM, 4TO Mbl Byaem n0o6aBnaTb AaHHbIE B N0AS name 1 age Tabauubl users «INTO
users(name,age,mac)».

laHHble 3anaém nocne «VALUES». Kaxxaas CTpoKa B KpyribiXx CKobkax yepes 3ansaTylto.
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BHyTpu Kpyrnbix CKOBOK 3HaveHuUs nosen name (CTPOKa B KaBbl4kax) 1 age. «('lvan',25,'macl’)» -
oAHa cTpoka. «('Dasha',23,’'mac2’)» - gpyras cTpoka. [lobaBnm 3 CTPOKMU:

sqlite> INSERT INTO users(name, age, mac) VALUES ('Ivan',25, ‘macl’),
('Dasha',23,'mac2’), ('Juliya',21,’'mac3’);

LWar 7. OTobpaxkeHue paHHbIX Tabnuubl SELECT

OTobpa3um faHHble 13 Tabnuubl users. 310 Aenaetca SQL 3anpocom «SELECT». NMocne «SELECT»
YKa3blBAaeTCs CMMCOK CTOSIBL,0B, KOTOPbLIE HaM HY>XHO 0T0Bpa3nTb. ECAn HanmcaTb «*» TO
oTobpa3aTcs Bce ctonbubl Tabnuubl. Mocne «<FROM» nuwemM Ha3BaHMe Tabnaunubl, U3 KOTOPON HY>XHO

0T0bpa3nTb faHHble:

sqlite> SELECT * FROM users;
Ivan|25|macl

Dasha|23|mac2

Juliya|21|mac3

Bknto4ymm oTobpaxxeHune 3aroNoBKOB CTOJIOL0B:

sqlite> .headers on

CHoBa oTobpa3uM AaHHble 13 Tabnuubl users. Tenepb € 3arosioBKaMun cTonbLOB «namelage|mac»:
sqlite> SELECT * FROM users;

name | age|mac

Ivan|25|macl

Dasha|23|mac2

Juliya|21|mac3

Insa Toro, 4Tobbl BbIOpaTh TONLKO OAMH CTONOEL, B CMIUCKE NONEN BMECTO «*» HYXHO HanmcaTb
Ha3BaHue cTonbua:

sqlite> SELECT name FROM users;
name

Ivan

Dasha

Juliya

MO>XHO yKa3aTb HECKOJIbKO CT0N16L0B Yepe3 3anaTyto. CTonbubl byayT oTobpaxaTbCs B YKa3aHHOM B
3arnpoce rnopsifke:

sqlite> SELECT age,name FROM users;

age|name
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25|Ivan
23|Dasha
21|Juliya

Llar 8. YcnoBusa Bbibopku WHERE

Boibepem He BCe faHHble, a TOJIbKO AaHHblE COOTBETCTBYOLLME HYXXHBIM KpUTepuaMm. [1ns 3Toro B
3anpoc «SELECT» pobasum ycnosus « WHERE»:

sqlite> SELECT age,name FROM users WHERE age<24;
age|name
23|Dasha
21|Juliya

Mony4nnm ToNbKo 2 3anucu, T.K. «lvan» He nonan B Hawy BbIBOPKY M0 BO3pacTy. MOXXHO BbIMOJAHUTb
MOWUCK MO KOHKPETHOMY YCJI0BUIO:

sqlite> SELECT name,age FROM users WHERE name='Juliya’;

name | age
Juliya|21

LWar 9. Co3paHue M 3anosHeHne BTOPOMN Tabnuubl

Co3pagum BTOpyto Tabanuy. 3710 byneTt Tabnmua MAC-afpecoB akKTUBHbLIX PerncTpaunii ycTponcTs
WiFi-poyTepa C ypOBHAMWU CUIHANOB:

sqlite> CREATE TABLE registrations (mac String, signal String);
MocMoTpuM 06HOBNEHHBLIN CNUCOK Tabnnu B Hawen 6a3e OaHHbIX:

sqlite> .tables

registrations users

Moka pobasum B Tabnuuy registrations gaHHble Bpy4Hyto (B fasibHENLLIEM HaM HY>XHO byaeT
aBTOMaTUYECKUN 3anuncbiBaTb AaHHbIE, MOYYEHHbIE C poyTepa, B 3Ty Tabauuy):

sqlite> INSERT INTO registrations (mac, signal) VALUES ('mac3', '-72'),
('‘macl','-85"), ('mac5','-69');

OTobpasmM faHHble 13 3Ton Tabanubl:
sqlite> SELECT * FROM registrations;

mac|signal
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15:08

mac3|-72
macl| -85
mac5|-69

LWar 10. Cea3b ABYyX Tabnuy

Tenepb Halwa 3afayva - cBA3aTb 2 Tabanubl: HanTn cooTBeTcTBUS MAC-aapecos B Tabnumue «users»
MAC-appecam B Tabnuue «registrations». ns 3Toro B pasfene FROM 3anpoca SELECT yka3biBaeM
obe Tabnmubl Yepes 3anaTtyto «FROM users, registrations», a B pa3gene FROM yka3biBaeM ycsioBme
paBeHCTBa noJsie mac B 0benx Tabnmuax «WHERE users.mac = registrations.mac». T.k. Tabnuu B
3anpoce Ternepb HECKOIbKO Ha3BaHMs CTONBLOB HY)KHO YKa3biBaTb BMECTe C Ha3BaHneM Tabnmub
(«users.mac», «registrations.mac»):

sqlite> SELECT * FROM users, registrations WHERE users.mac =
registrations.mac;

name|age|mac|mac|signal
Ivan|25|macl|macl|-85
Juliya|21|mac3|mac3]|-72

Mbl noay4uan cTpoku obenx Tabnmu, B KOTOPLIX MNOAS «mac» paBHbl. MOXXHO BbIOpaTh He BCe
cTonbUbl, @ TONLKO onpeeneHHble. 115 3T0 BMECTO «*» Hy)KHO Nepe4ymcanTb Ha3BaHus cTonbuos
yepes 3anaTylo (TakXXe C yKasaHuem Tabnuu):

sqlite> SELECT users.name, registrations.signal FROM users, registrations
WHERE users.mac = registrations.mac;

name|signal
Ivan|-85
Juliya|-72

Ins Havana Ham 3Toro xeaTuT. Beixoaum n3 SQLite ¢ noMoLblo KOMaHAbI .quit:
sqlite> .quit

Mbl BepHeMcsa B SQLite korga 6yaem cospaBaTb Tabanuy nonb3osaTtenen WiFi poyTepa. Tenepb Ham
HY>XHO Hay4MTbCA BbINOAHATL SQL 3anpockl K 6a3e aaHHbIX SQLite n3 Python.

LWar 11. SQL u3 Python

B Python ecTb roToBble 6UBANOTEKN MOYTW Ha BCE CAy4vam Xn3HU. EcTb BubnnoTeka ana paboTsi ¢
sqlite3. OTa 6ubnnoTeka conepXXuT MyHKLMM Ans noaknoyeHns K 6ase gaHHbIx SQLite, ans
BbINOJIHEHMA SQL 3anpocoB kK 6a3e AaHHbIX, MONYyYeHNS OaHHbIX U T.1.

Ona nogknoveHnsa bubnmotekn SQLite HeobxoamMMo B Havane CKpunTa HanucaTb «import sqlite3».

Co3pante HoBbIN thann ckpunTta Python. Vicnonb3yem dyHkLMmM 6ubnnoTekn «connect», «cursor»,
«execute», «fetchall» n «close»:
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sqlite3 #nogknwyeHne bubanotekn sqlite3

con sqlite3.connect('/home/bsk23-01-student-1/python/pythondb'

#noagknwdeHne K base gaHHbIXx sqlite

cur = con.cursor() #co3gaHne Kypcopa A5 NOAK/IOYEHNS

cur.execute('SELECT * FROM users') #BbinosHeHWe 3anpoca

users cur.fetchall #3anncb pe3yibTaToB BbINOJIHEHNS 3arpoca B MacCUB USErs
users) #BbIBO4 MaccMBa USers Ha 3KpaH

con.close() #3aKkpbiTne coeamHeHns K bale gaHHbIX

Pe3ynbTaT BbINOJIHEHWA CKPUMTA - MAacCMB AaHHbIX (Tabanua):

[(‘Ivan', 25, 'macl'), ('Dasha', 23, 'mac2'), ('Juliya', 21, 'mac3')]

LWar 12. Bbibopo4yHoe YTeHue AaHHbIX

09 YTeHUs 04HOM CTPOKM MaccmBa (Tabnunubl) HY>)KHO MOC/e Ha3BaHUA MacCMBa «USers» HanucaTb
HOMep CTPOKU B KBagpaTHbIX CKobkax. Hanpumep «users[0]»:

sqlite3
con sqlite3.connect('/home/bsk23-01-student-1/python/pythondb'
cur con.cursor
cur.execute('SELECT * FROM users'
users cur.fetchall
users |0
con.close

Pe3ynbTaT BbINOJIHEHMA CKPUMTa - NepBas (HyfeBas) CTpoka Maccuea:

('Ivan', 25, 'macl')

Note: MNMonpobyinTe HanucaTb users[2] Ans oTobparkeHns TpeTben CTPOKMU.

INa YyTeHUs oAHOM A4erKn MaccuBa (Tabnuubl) HYXKHO HanNUcaTb KOOPAMHATLI A4enkn Tabnnub
nocJsie Ha3BaHMA MacCMBa «USers» B ABYX KBaApaTHbIX CKobkax [x][y], rae x - Homep CTPOKW, y -
Homep cTonbua. Hanpumep «users[1][0]» oTobpa3unT nepsbin cTonbew, BTopon cTpoku: Dasha

LUar 13. YTeHue paHHbIX B LUKIEe

nOCTDO‘-IHoe YyTeHne AaHHbIX B LLIUKNE:

sqlite3
con sqlite3.connect('/home/bsk23-01-student-1/python/pythondb'
cur con.cursor
cur.execute('SELECT * FROM users'
users cur.fetchall
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user users:
user
con.close

CoxpaHuM 3TOT CKpUMT. BepHeMcs K HeMy noce TOro Kak cYuTaeM faHHble 0 perncrpaumnsx
ycTponcts B WiFi ceTn poyTepa.
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