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3apaHue Neo3

Lar 1. SQL

OcHoBHble BapuaHTbl CYB[] (cuctem ynpasneHns 6a3 gaHHbIX):

e PostgreSQL
e MySQL
e SQLite

SQLite - cambIi NpocTon BapmnaHT co3gaHuns 6a3bl AaHHbIX. Y SQLite HeT noaaep>XxkKu
KNneHT/cepBep, T.e. K 6a3e gaHHbIX SQLite MOXXHO NOAKIIOYUTBLCA TOSIBKO Ha TOM XXe cepBepe rae
yCTaHOBNIeHa caMa 6a3a AaHHbIX, Heflb35 HaNpPAMYI0 NOAKAIYMTLCSA C Apyroro cepsepa nam MK.
ba3bl SQLite xpaHATCA B TEKCTOBbLIX (paiiax, YTO CHMUXAET CKOPOTb e€ paboTbl ¢ HosbLMMK
obbeMamMu faHHbIX. Ona Hebosblwmx 6a3 faHHbIX SQLite - naeanbHbIN BapuaHT.

LLar 2. YctaHoBKa SQLite

Ina Havana HeobxoaMMo yCTaHOBUTbL NakeT sqlite3. Mepen yCTaHOBKOW HOBbIX MaKeTOB
pekoMeHayeTcs 06HOBMTb UMeloLMecs 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:~$

Mocne obHOBNEHUS NAaKETOB yCTaHaB/MBaeM 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
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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.
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:~$

MpoBepuM, YTO YCTaHOBUIIN:
apt list | grep —E ‘sqlite3. installed’
B nosiy4eHHOM CruncKe LOSKHbI YyBUAETb:

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

LWar 3. CnpaBka no sqlite3

KoMaHaa man oTobpaXkaeT CrpaBKy Mo MCMoJIb30BaHNIO NMAaKeTOB.

MocMoTpmM napameTpsbl 3anycka sqlite3
man sqlite3
B cnpaBke BMAMM crepytoulee:

SYNOPSIS
sqlite3 [options] [databasefile] [SQL]

MyHKTbI B KBaApaTHbIX CKOBKax roBOPSAT O TOM, 4TO npu 3anycke SQLite Mbl MoxxeM (HO He 0653aHbl)
yKa3aTb onuum [options], nms 6a3bl gaHHbIX [databasefile] n 3anpoc SQL [SQL]

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

Ecnum npu 3anycke sqlite ykaxxeMm nmsi HecyulecTBytoLlen 6a3bl AaHHbIX, TO OHa byaeT co3faHa. Tak u
coenaem.

LWar 4. Co3paHue 6a3bl AaHHbIX
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CMOTPVM B KaKoW AUPEKTOPWMN Mbl CeAYac HaxoanMCS:
pwd

Mepexoanm B HY>XKHYIO AMPEKTOPMIO C MOMOLLbIO KOMaHAbl cd. 3anyckaem SQLite ¢ nMeHeM Ha3bl
HAaHHbIX (NycTb 6yneT «pythondb»):

sglite3 pythondb
SQLite version 3.40.1 2022-12-28 14:03:47
Enter ".help" for usage hints.

sglite>

Mbl Haxogmmcs B nporpaMmme sqlite. KopoTKWiA TEKCT COBETYET HAM NOCMOTPETb CrPaBKYy.
MNMocmoTpuMm:

sqlite> .help
BbINONHUM KOMaHAY 0TobpaXxeHns NOAKNIYEHHbIX 6a3 AaHHbIX:

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

MoaknioyeHa 6a3a /home/bsk23-01-student-1/python/pythondb ¢ npaBamm Ha YTeHue 1 3anuce (r/w)

LWar 5. CospaHue Tabnuubl. CREATE TABLE

KomaHzbl B SQL Ha3biBatoT 3anpocamun. Co3gaamm HoByto Tabnmuy B Hawen 6a3e AaHHbIX, HanMcas
3anpoc Ha a3blke SQL. Tabnuua byaeT Ha3biBaTbCA «users». MNona Tabnunybl:

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

Mac ¢ Tnnom String (B 3Tom none byaem ykasbiBaTe MAC-agpec TenedoHa nosib30BaTenNs)

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

Important: ObpaTuTe BHUMaHUE, YTO B KOHLIE 3aMpoca J0/KHA ObiTh TOYKA C 3aNsTON ;

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

sglite> .tables
users
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LLar 6. 3anonHeHue aaHHbIX Tabauubl. INSERT

Jo6aBum B co3aaHHyt0 Tabnuuy faHHble. Ons 3Toro ucnonsdyem SQL 3anpoc «INSERT».

YKa3blBaeMm, 4T0 Mbl bynem nobaBnaTh AaHHbIe B M08 name 1 age Tabanubl users «INTO
users(name,age,mac)».

JaHHble 3afaém nocne «VALUES». Kaxaas CTpoka B Kpyriblx CKOBKax Yyepes 3anaTyio.

BHyTpu Kpyrnbix ckobok 3Ha4eHuns nonen name (CTpoka B KaBbl4kax) 1 age. «('lvan',25,'macl’)» -
0o4Ha cTpoka. «('Dasha’,23,'mac2’)» - opyrasa cTpoka. lobaBum 3 CTpoKu:

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

LWar 7. Otobpa>keHme paHHbIX Tabnuubl. SELECT

OTobpa3mm gaHHble 13 Tabauubl users. 3To genaetcs SQL 3anpocom «SELECT». Mocne «SELECT»
YKa3blBaeTCSA CMCOK CTONIOL,0B, KOTOPbLIE HaM HY>XHO 0T0Bpa3nTb. ECAn HanmcaTb «*» TO
oTobpaszaTca Bce ctonbubl Tabnmubl. Mocne «<FROM» nuwem Ha3BaHme Tabanubl, N3 KOTOPON HY>KHO
0T0OpPa3nNTb AaHHbIE:

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

Dasha|23|mac2

Juliya|21|mac3

Bknto4ymm oTobpaxeHune 3aronoBKOB CTOJIOLI0B:
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, 4To6bl BbIOpaTb TONILKO OANH CTONDEL, B CMNCKE MONe BMECTO «*» HY)XKHO HanucaTb
Ha3BaHWe cTonbua:

sqlite> SELECT name FROM users;

name
Ivan
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Dasha
Juliya

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

sqlite> SELECT age,name FROM users;
age|name
25|Ivan

23|Dasha
21|Juliya

LWar 8. Ycnosusa Bbibopku. WHERE

Bbibepem He BCe AaHHbIE, a TOJIbKO AaHHbIE COOTBETCTBYIOLIMNE HYXKHbIM KpUTepuaMm. [1ns 3Toro B
3anpoc «SELECT» nobasum 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 Haly BbIBOPKY N0 BO3paCTy. MOXKHO BbINOJAHUTb
MOUCK MO KOHKPETHOMY YCJI0BUIO:

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

name | age
Juliya|21

LWar 9. Co3paHue n 3anosiHeHue BTOPOM Tadnumubl

Co3pagum BTOpyto Tabnuuy. 3710 byneTt Tabnmua MAC-afpecoB aKTUBHbLIX PernucTpaunin ycTponcTs
WiFi-poyTepa ¢ ypoBHAMU CUrHANOB:

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

sqlite> .tables

registrations users

Moka pnobasum B Tabnuuy registrations gaHHble Bpy4Hyto (B LasibHENLIEM HaM HYXHO byaeT
aBTOMaTUYeCKMN 3anncblBaTb AaHHbIe, NOJy4YeHHbIE C poyTepa, B 3Ty Tabnuuy):
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sqlite> INSERT INTO registrations (mac, signal) VALUES ('mac3', '-72'),
('macl','-85"), ('mac5','-69"');

OT06pa3uM gaHHbIe 13 3ToW Tabanubl:

sqlite> SELECT * FROM registrations;

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

Lar 10. CeA3b ABYX Tabnumy,

Tenepb Halwa 3a4ava - cBaA3aThb 2 Tabamubl: HanTy cooTBeTCTBMA MAC-agpecos B Tabnvue «users»
MAC-agpecam B Tabnuue «registrations». [1ns 3Toro B paszaene FROM 3anpoca SELECT yka3biBaem
obe Tabnmubl Yepes 3anaTyto «FROM users, registrations», a B pasgene FROM yka3sbiBaem ycnosue
paBeHCTBa nonen mac B obenx Tabnnuax «WHERE users.mac = registrations.mac». T.k. Tabnuu B
3anpoce Tenepb HEeCKObKO Ha3BaHMA CTONOLOB HY>XXHO YKa3biBaTb 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 NONYYNIN CTPOKN obenx Tabnuy, B KOTOPbIX NOAA «mac» paBHbl. MOXXHO BblﬁpaTb HE BCE
cTonbubl, a TONLKO onpegenieHHble. [1ns 3TO BMeCTO «*» HY>XXHO NepevyncsinTb Ha3BaHUA cTonbuos

yepes 3anaTylo (Takxe C yKasaHuem Tabnuu):

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

name|signal

Ivan|-85

Juliya|-72

[na Havana HaMm 3Toro xBaTuT. Beixognm 13 SQLite ¢ nomMoLLbo KOMaHAb! .quit:

sqlite> .quit

Mol BepHeMcs B SQLite korga byaem co3gaaTb Tabnuuyy nons3osatenen WiFi poytepa. Tenepb Ham
HY>KHO Hay4MTbCA BbINOAHATL SQL 3anpockl K 6a3e aaHHbIX SQLite n3 Python.
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LWar 11. SQL u3 Python

B Python ecTb roTtoBble 6UHANOTEKM MOYTU Ha BCe CayYan XuU3HWU. ECTb bubnuoteka ons paboTbl €
sqlite3. 31a bubnnoTeka coaoepXXuT PyHKLUN 418 NoAKMOYeHUA K ba3e AaHHbIx SQLite, ans
BbIMNOSIHeHMA SQL 3anpocoB K 6a3e gaHHbIX, MOJYyYEeHUS OaHHbIX U T.1.

Ana nogknoyveHns bubnmotekmn SQLite Heobxoaumo B Havane ckpunTa HanucaTb «import sqlite3».

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

sqlite3 #nogknwyeHne bubanotekn sqlite3
con sglite3.connect('/home/bsk23-01-student-1/python/pythondb'
#noagknwyeHne K base gaHHbIXx sqlite
cur = con.cursor() #co3gaHue Kypcopa A5 NOAK/IOYEHNS
cur.execute('SELECT * FROM users') #BblnosHeEHME 3arnpoca
users cur.fetchall #3anncb pe3yibTaToB BbINOJIHEHNS 3anpoca B MacCUB USEers
users) #BbIBO4 MaccMBa USers Ha 3KpaH
con.close() #3akpbiTne coeanHeHns K bale gaHHbIX

Pe3ynbTaT BbIMOJIHEHUSA CKPUMTA - MacCMB OAHHbIX (Tabnunua):

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

Lar 12. BbiOopo4yHOe YTeHue JaHHbIX

Ons YyTeHns ogHON CTPOKMU MaccmBa (Tabnnubl) HYXXHO NOCNe Ha3BaHMA MacCKBa «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
con.close

Pe3ynbTaT BbINOJHEHNS CKPUNTa - NepBast (HyfneBas) CTPOKa MacCUBa:

('Ivan', 25, 'macl')

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

ONa YTeHUsa 0AHOM f4erKK MaccuBa (Tabnuubl) HYXKHO HanNMcaTb KOOPAMHATLI A4enkn Tabanubl
nocJie Ha3BaHMA MaCCMBa «USErs» B ABYX KBaApaTHbIX CKobkax [x][y], rae x - Homep CTPOKW, Y -
Homep cTonbua. Hanpumep «users[1][0]» oTobpa3uT nepsbin cTonbew, BTopon cTpoku: Dasha
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Lar 13. YTeHue paHHbIX B LUKJe

[loCTpoYHOE YTeHne JaHHbIX B LUKIe:

sqlite3
con sglite3.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 CKpUMT. BepHeMcs K HeMy noce TOro Kak cYuTaeM faHHble 0 perncrTpaumnsx
ycTponcTts B WiFi ceTn poyTepa.
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