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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:~%

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.
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]
LWar 3. Cnpaeka no sqlite3

KomaHa man oTobpa)kaeT CrpaBKy Mo UCroJsib30BaHMI0 MAKETOB.

MocMoTpuM NapaMeTpbl 3anycka sqlite3
man sqlite3

SYNOPSIS
sqlite3 [options] [databasefile] [SQL]

[MyHKTbI B KBaApaTHbIX CKOBKax roBopsT 0 TOM, 4TO npu 3anycke SQLite Mbl MOXXeM (HO He 0653aHbl)
yKa3aTb onuuu, nMsa 6a3bl 4aHHbIX 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 HecylecTBytoLel 6a3bl AaHHbIX, TO OHa ByaeT co3faHa. Tak U
coenaem.

Lar 4. Co3paHue 6a3bl AaHHbIX

CMOTpUM B KaKoW AUPEKTOPUM Mbl Cenvac HaxoAUMCH:
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

LWar 5. CospaHue Tadbnuubl CREATE TABLE

KomaHzabl B SQL Ha3sbiBatoT 3anpocamun. Co3gaamm HoByto Tabnmuy B Hawen 6a3e AaHHbIX, HanMcaB
3anpoc Ha a3blke SQL. Tabnuua byaeT Ha3biBaTbCA «users». MNona Tabnunuybl:

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

Mac c Tunom String (B 3ToM nosne 6ynem yka3sbiBaTb MAC-agpec TenedoHa Nosb30BaTeNns)

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

Important: O6paT|/|Te BHMUMaHME, 4TO B KOHLE 3aMnpoCa O0JIKHbI ObITb KaBbl4YKN

MoCMOTPUM, KakKue Tenepb ecTb Tabauupsl B Hawen 6a3e JaHHbIX:

sglite> .tables
users

LLar 6. 3anonHeHue AaHHbIX Tabauubl INSERT

[lobaBuM B co3paHHyto Tabnuuy AaHHble. [ns 3Toro ncnonb3yem SQL 3anpoc «INSERT».

YKa3biBaeM, 4TO Mbl Byaem no6aBnaTb 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. Otobpa>keHue paHHbIXx Tabnuubl SELECT

OT1obpa3um gaHHble 13 Tabnnubl users. 310 Aenaetca SQL 3anpocom «SELECT». NMocne «SELECT»
YKa3blBaeTCs CMCOK CTONIOL0B, KOTOPbIE HaM HY>XHO 0T0Bpa3nTb. ECAn HanmcaTb «*» TO
oTobpazaTca Bce cTtonbubl Tabnuubl. Nocne «<FROM» nuwem Ha3BaHMe Tabnaunubl, U3 KOTOPON HY>XXHO
0T0bpa3nTb AaHHbIE:

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

Dasha|23|mac2

Juliya|21|mac3

Bkntoymm oTobpakeHune 3aronoBKOB CTONOL0B:

sqlite> .headers on

CHoBa oTobpa3um faHHble 13 Tabaunubl users. Tenepb € 3arosoBkamu CToNbLOB «namelage|mac»:
sqlite> SELECT * FROM users;

name|age|mac

Ivan|25|macl

Dasha|23|mac2

Juliya|21|mac3

Ins Toro, 4Tobbl BbIOpPaTb TONLKO OANH CTONOEL, B CMNCKE MOME BMECTO «*» HY)XKHO HanucaTb
Ha3BaHWe cTonbua:

sqlite> SELECT name FROM users;
name

Ivan

Dasha

Juliya

MO>XKHO yKa3aTb HECKOJIbKO CTON6L0B Yepes 3anaTyto. CTonbubl 6yayT 0ToOpa)kaTbCs B yKa3aHHOM B
3anpoce nopsake:

sqlite> SELECT age,name FROM users;

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

Lar 8. Ycnosusa Bbioopkun WHERE

Bbibepem He BCe AaHHbIE, a TOJIbKO AaHHbIE COOTBETCTBYIOLIME HYXKHbIM KpUTepuaMm. [1ns 3Toro B
3anpoc «SELECT» pno6asum ycnosusa « WHERE»:

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

Mony4ynnm ToNbKO 2 3anucu, T.K. «lvan» He nonan B Hawy BbIOOPKY Mo BO3pacTy. MOXHO BbINOJAHUTb
MOWCK MO KOHKPETHOMY YCJI0BUIO:

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

name | age
Juliya|21

LWar 9. Co3paHue n 3anosiHeHue BTOPOM Tadnumubl

Co3spagum BTopyto Tabauuy. 3710 6ynet Tabnmua MAC-afpecoB aKTUBHbLIX perncTpaunin ycTponcTs
WiFi-poyTepa ¢ ypoBHAMU CUrHANOB:

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

sglite> .tables

registrations users

Moka pnobasum B Tabnunuy registrations gaHHble Bpy4Hyto (B LasibHENLLIEM HaM HYXHO byaeT
aBTOMaTMYeCKMN 3annCblBaTb AaHHbIe, NOJy4YeHHbIE C poyTepa, B 3Ty Tabniuuy):

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

OTobpa3um gaHHble N3 3ToN Tabanupbi:
sqlite> SELECT * FROM registrations;

mac|signal
mac3|-72
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15:10
macl| -85
mac5|-69

LWar 10. CeA3b ABYX Tabauy,

Tenepb Halwa 3afada - cBA3aTb 2 Tabnuupl: HanTK cooTeeTCcTBUS MAC-agpecos B Tabnumue «users»
MAC-agpecam B Tabnuue «registrations». [1ns 3Toro B pasaene FROM 3anpoca SELECT yka3biBaem
obe Tabnmubl 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 HECKObKO Ha3BaHUA CTONBLOB 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 nony4man CTpoky o6enx Tabauu, B KOTOPLIX MOJIS «mac» paBHbl. MOXXHO BbibpaTb He BCe
cT0N16UbI, @ TONbKO ONpeneneHHble. [115 3TO BMECTO «*» HY)KHO NepPeYncInTb Ha3BaHUs CToNOLOB
yepes 3ansaTyto (TakXxe C ykasaHuem Tabnumu):

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

name|signal
Ivan|-85
Juliya|-72

[ns Hadana Ham 3Toro xeaTuT. Beixoaum 3 SQLite ¢ noMoLbo KOMaHAb .quit:
sqlite> .quit

Mbl BepHeMcs B SQLite korga byaem co3pnasaTb Tabnuuy nons3osatenen WiFi poytepa. Tenepb Ham
HY>XHO Hay4MTbCs BbINOAHATL SQL 3anpockl K 6a3e gaHHbIX SQLite 13 Python.

LWar 11. SQL u3 Python

B Python ecTb roToBble 6MBAMOTEKN NOYTK Ha BCE CyYan XU3HW. ECTb Bubnnoteka ana paboThbl C
sqlite3. 3ta bubnmoTeka coaoepXXuT PyHKLUN ANa noakoveHns K 6ase gaHHbix SQLite, ans
BbINosIHeHMA SQL 3anpocoB k 6a3e AaHHbIX, MOJYyYEeHUS AaHHbIX U T.1.

Ona nogknoveHnsa bubnmnotekn SQLite HeobxoamMmo B Havane CKpunTa HanucaTb «import sqlite3».

Co3panTe HoBbIM hann ckpunTa Python. cnonb3yem dyHKUMN BnbnmoTekn «connect», «cursors,
«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')]

Lar 12. Bbibopo4yHOe YTeHue JaHHbIX

JNs 4TeHnsa OAHON CTPOKMU MaccMBa (TabnunLbl) HYXKHO MOC/Ie Ha3BaHNA 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 BbINOJHEHNS CKPUNTa - NepBast (HyfneBas) CTPOKa MacCUBa:

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

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

INa YTeHUsa 0AHOM f4erK MaccmBa (Tabnuubl) HYXKHO HanNUcaTb KOOPAMHATLI A4enkn Tabanupbl
nocJsie Ha3BaHMA MaCCMBa «USErs» B ABYX KBaApaTHbIX CKobkax [x][y], rae x - Homep CTPOKH, Y -
Homep cTonbua. Hanpumep «users[1][0]» oTobpa3uT nepsbin cTonbew, BTopon cTpoku: Dasha

Llar 13. YTeHue pAaHHbIX B LUKNe

[MoCTpPOYHOE YTEeHNEe OaHHbIX B LUKIe:

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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