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3apaHue Ne3

War 1. SQL

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

e PostgreSQL
* MySQL
e SQLite

SQLite - cambii NpocTon BapmnaHT co3gaHus 6a3bl AaHHbIX. Y SQLite HeT noaaep>XxkKu
KNIMeHT/cepBep, T.e. K 6a3e AaHHbIX SQLite MOXKHO NOAKNOYNTLCS TOJILKO Ha TOM XKEe CepBepe rae
yCTaHoBJIeHa caMa 6a3a OaHHbIX, HeNb3s HanpPAMYO MNOAKJYNTLCSA C Apyroro cepsepa mam MK.
ba3bl SQLite xpaHATCA B TEKCTOBbLIX (Pannax, YTo CHMXKAET CKOpOoTb eé€ paboTbl ¢ 6onbLuMMK
obbemamu gaHHbIX. Ana Hebonblwmnx 6a3 gaHHbIX SQLite - noeanbHbIN BapuaHT.

LLar 2. YctaHoBKa SQLite

Ins Havana HeobxoamMo ycTaHOBUTL NakeT sqlite3. Mepen yCTaHOBKOW HOBbIX MaKeTOB
pekoMeHayeTcs 06HOBUTb MMeLWMeCs NakeTbl. 151 3TOro BbINMOAHAEM KOMaHIY:

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:~%

Mocne obHOBNEHMA NaKeTOB yCTaHaBAuBaeM sqlite3

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 0@ not upgraded.
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Need to get 353 kB of archives.

After this operation, 546 kB of additional disk space will be used.
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:~$

lMpoBepuM, 4TO YCTAHOBWUJIN:
apt list | grep —E ‘sqlite3.*installed’
B nony4eHHOM Crncke OOSKHbI yBUAETb:

sqlite3/stable,now 3.40.1-2 amd64 [installed]

LWar 3. CnpaBka no sqlite3

KomaHZa man OT06pa>KaET CMpaBKYy Mo NCnoJib30BaHUO NMakKeTOoB.

MNocMoTpmM napameTpsl 3anycka sqlite3
man sqlite3
B cnpaBke BnAnMM crnepytoulee:

SYNOPSIS
sqlite3 [options] [databasefile] [SQL]

[MyHKTbI B KBaApaTHbIX CKOBKax roBopsT 0 TOM, 4TO npu 3anycke SQLite Mbl MOXXeM (HO He 0653aHbl)
yKasaTb onuuu, nma 6a3bl faHHbIX 1 3anpoc SQL

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

Ecnv npu 3anycke sqlite ykaxeM ums HecyuecTBytoLlel 6a3bl AaHHbIX, TO OHa ByaeT co3faHa. Tak U
coenaem.

Lar 4. Co3paHue 6a3bl AaHHbIX

CMOTpUM B KaKoW AMPEKTOPUM Mbl Cenvac HaxoAUMCH:
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pwd

Mepexoanm B HYXKHYI0 AMPEKTOPUIO C MOMOLLbIO KOMaHAbl cd. 3anyckaem SQLite ¢ nmeHeM 6a3bl
JaHHbIX (NycTb byaeT «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. KOpoTKMi TEKCT COBETYET HaM NMOCMOTPETL CrPaBKY.
MNocmoTpumMm:

sqlite> .help
BbINONHUM KOMaHAy 0TobpakeHns NOAKNIYEHHbIX 6a3 AaHHbIX:

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

Lar 5. CospaHue Tadbnuubl CREATE TABLE

KomaHgabl B SQL Ha3biBaloT 3anpocamu. Co3gaamm HoByto Tabnvuy B Hawen 6a3e gaHHbIX, HanMcaB
3anpoc Ha a3blke SQL. Tabnuua 6yneT Ha3biBaTbCA «users». Mona Tabnuubi:

Name c Tvnom String (B 3Tom cTonbue byaeT TekcT)
Age c Tunom Int (B 3Tom cTonbue byayT Lenble Ynucna)

Mac c Tunom String (B 3Tom none 6yaem ykasbiBaTb MAC-agpec TenedoHa nosb3oBaTens)

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

Important: ObpaTuTe BHUMaHWeE, YTO B KOHLIE 3amnpoca A0/KHbI OblTb KaBbI4KM

|-|0CMOTpI/IM, KaKue Tenepb eCcTb Tabnuubl B Hawen 6a3e gaHHbIX:

sqlite> .tables
users

LLar 6. 3anosiHeHue AaHHbIX Tabauubl INSERT

JobaBnM B co3faHHyo Tabnnuy faHHble. Ins 3Toro ncnons3yem SQL 3anpoc «INSERT».

YKa3biBaeM, 4TO Mbl byaem no6aBnsaTb AaHHbIe B N0AsS name 1 age Tabanubl users «INTO
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users(name,age,mac)».
JaHHble 3afaém nocne «VALUES». Kaxaas CTpoka B Kpyriblx CKobKax Yyepes 3anaTyio.

BHyTpK Kpyrnbix ckobok 3HayYeHns nonen name (CTpoka B KaBblykax) 1 age. «('lvan',25,'macl’)» -
04Ha CcTpoka. «('Dasha’,23,'mac2’)» - opyrasa cTpoka. JobaBum 3 CTpoKu:

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

LWar 7. Otobpa>keHue paHHbIX Tabnuubl SELECT

OTobpasnm gaHHble u3 Tabanubl users. 310 Aenaetcsa SQL 3anpocom «SELECT». Mocne «SELECT»
yKa3blBaeTCs CNUCOK CTONBLIOB, KOTOPbIE HaM HY>KHO 0T0Bpa3nTb. ECamn HanncaTb «*» To
oTobpa3aTca Bce ctonbubl Tabauubl. NMocne «<FROM» nuweM Ha3BaHUe Tabniunubl, U3 KOTOPOW HY>KHO
0T0O6pPa3nNThb AaHHbIE:

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

Dasha|23|mac2

Juliya|21|mac3

Bkntoyum oTobparkeHune 3aros0BKOB CTONOLIOB:

sqlite> .headers on

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

name|age|mac
Ivan|25|macl
Dasha|23|mac2
Juliya|21|mac3

Ina Toro, 4Tobbl BbIOpaTb TONILKO OANH CTONDEL, B CINCKE MONeit BMECTO «*» HY)XKHO HanucaTb
Ha3BaHue cTonbua:

sqlite> SELECT name FROM users;

name
Ivan
Dasha
Juliya

MO>XKHO YKa3aTb HECKOJIbKO CTON6L0B Yepes 3anaTyto. CTonbubl OyayT 0ToOpa)kaTbCs B YKa3aHHOM B
3anpoce nopsake:
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sqlite> SELECT age,name FROM users;
age|name
25|Ivan

23|Dasha
21|Juliya

Lar 8. YcnoBusa Bbioopkun WHERE

Boibepem He BCe faHHbIe, @ 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

MonyyYnnm 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 n 3anosiHeHue BTOPOu Tadnumubl

Co3pagum BTopyto Tabauuy. 3710 6ypeTt Tabnmua MAC-afpecoB aKTUBHbIX PerncTpaLnin ycTponcTs
WiFi-poyTepa ¢ ypoBHAMU CUrHANOB:

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

sqlite> .tables

registrations users

Moka gobaBum B Tabnuuy registrations gaHHbIe BpyYHYyt0 (B AasibHEWLLEM HaM HY>XXHO OyaeT
aBTOMATMYECKM 3aMNChbiBaTh JaHHble, MOJyYeHHbIE C poyTepa, B 3Ty Tabauuy):

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

OTobpa3mM gaHHble 13 3TON Tabanupbi:
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sqlite> SELECT * FROM registrations;

mac|signal

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

LWar 10. CeA3b ABYX Tabauy,

Tenepb Halwa 3afada - cBA3aTb 2 Tabnuubl: HanTK cooTBeTCcTBUS MAC-agpecos B Tabnumue «users»
MAC-agpecam B Tabnuue «registrations». [1ns 3Toro B pa3aene FROM 3anpoca SELECT yka3biBaem
obe Tabnumubl Yepes 3anaTyto «FROM users, registrations», a B pasgene FROM yka3biBaem ycnosue
paBeHCTBa noJsien mac B 0benx Tabnmuax «WHERE users.mac = registrations.mac». T.k. Tabnuu, B
3anpoce Tenepb HECKONbKO Ha3BaHUA CTONBOLOB HY>XXHO YKa3blBaTb BMECTE C Ha3BaHMeM Tabanub
(«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 nony4mnn CTpoky obenx Tabnauu, B KOTOPbIX NOJA «mac» paBHbl. MOXKHO BbibpaTb He BCe

cToN6LbI, @ TONLKO onpeaesieHHbIe. [115 3TO0 BMECTO «*» HYyXHO NepevyncanTb Ha3BaHUs cTon6L0B
yepes 3ansATyio (Takxe C yKasaHuem Tabnuu):

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

name|signal

Ivan|-85

Juliya|-72

[ns Havana Ham 3Toro xeaTuT. Beixoaum 3 SQLite ¢ nomMoLbo KOMaHAb .quit:

sqlite> .quit

Mol BepHeMcs B SQLite korga byaem co3pnasaTb Tabnuuy nons3osatenen WiFi poytepa. Tenepb Ham
HY>XHO Hay4MTbCs BbINOAHATL SQL 3anpockl K 6a3e gaHHbIX SQLite n3 Python.

LWar 11. SQL u3 Python

B Python ecTb roToBble 6MBAMOTEKN NOYTK Ha BCE CyYan XU3HW. ECTb Bubnnoteka ana paboThsl C
sqlite3. 3ta bubnmoTeka coaoepXXuT PyHKLUN ANa noakMoveHns K 6ase gaHHbix SQLite, ans
BbiNosIHEHMA SQL 3anpocoB K 6a3e gaHHbIX, NOYYEHUS OaHHbIX U T.M.
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Ana nogknoveHns 6ubnmotekmn SQLite Heobxoammo B Havane ckpunTa HannucaTb «import sqlite3».

Co3pante HoBbIN (hann ckpunTta Python. Vicnonb3yem gyHkLmMm 6ubnnoTekn «connect», «cursor»,
«execute», «fetchall» n «close»:

sqlite3 #noaknwyeHne bubanotekn sqlite3

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

#noagknwyeHne K base gaHHbIX sqlite

cur con.cursor #co3naHne Kypcopa 4715 noaKI0YEHNS

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

users cur.fetchall #3anuncb pe3yibTaToB BbIMNOJHEHNS 3anpoca B MacCUB USErs
users) #BbIBOA MacCMBa USErS Ha 3KpaH

con.close #3aKpbITne coeanHeHns K base gaHHbIX

Pe3ynbTaT BbINOJIHEHWSA CKPUMTA - MAacCMB AaHHbIX (Tabanua):

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

Lar 12. Bbibopo4yHOe YyTeHue JaHHbIX

NS 4TeHnsa OAHON CTPOKM MaccuBa (TabaunLbl) HYXKHO MOC/Ie Ha3BaHWA MAacCMBa «USErs» HanucaTb
HOMep CTPOKW B KBaZpaTHbIX 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 BbIMOJIHEHMA CKPUNTA - NepBas (HyneBas) CTPOKa MaccuBa:

('"Ivan', 25, 'macl')

Note: MonpobynTe HanucaTb users[2] Ans oTobparkeHns TPeTbeN CTPOKMU.

INa YyTeHUsa oAHOM f4erKn MaccmBa (Tabnuubl) HY>XKHO HanNUcaTb KOOPAMHATLI A4enkn Tabanupbl
nocJsie Ha3BaHMS MacCMBa «UsSers» B ABYX KBaApaTHbIX ckobkax [x][y], rae x - HoMep CTpoKN, y -
Homep cTonbua. Hanpumep «users[1][0]» oTobpa3nT nepsbin cTonbew BTOpon cTpoku: Dasha

LLar 13. YTeHue paHHbIX B LUKNE

MMoCTPOYHOE YTEHNE OAHHbIX B LUKIE:

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

CoxpaHuM 3TOT CKpMNT. BepHeMCS K HEMY MOC/E TOr0 KaK CYMTAaeM AaHHble 0 perncTpaunsx
ycTponcTe B WiFi ceTn poyTepa.
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