SQL

e TecToBble faHHble N 06LWas nHHopMaLmMa

e TNbl JAaHHbIX U Haf)Opr CMMBOJIOB

e Tabnunusbl

e ObbeanHEeHNs, cCoeAUHEHNA N TPYMNUPOBKU

e [Mog3zanpochl

e BCcTpoeHHble hyHKLNKU 1N YCIOBHAS J10rMKa

e TpaH3aKUWW, MHOEKCblI U OrpaHuyeHus

e [pefcTaBieHnsa N MeTagaHHbIe

e AODMUHUCTPUPOBAHME

o MySQL
o Postgresql|

o ApXMBaLNA N OTNPaBKa apXnBOB

e [1N9 TEecCTa
e PostgreSQL

o Obwasa nHpopmaums
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MepengonTte no ccbiike 3arpy3nTte “sakila database” B pasnene Example Databases.

wget https://downloads.mysqgl.com/docs/sakila-db.zip

unzip sakila-db.zip

MariaDB [sakila]> source /home/kali/sql/sakila-db/sakila-schema.sql
MariaDB [sakila]> source /home/kali/sql/sakila-db/sakila-data.sql

K HekoTopbiM Bl Henb3s oTnpaBuTb 3anpoc 6e3 from. Mo3Tomy Tabauua dual co
ctonbuom dummy: SELECT now() FROM dual;
MO>XHO NOAKYNTL BbIBOL oTCceTa B xml: mysql -u Irngsql -p --xml bank
Mpwn coegnHeHun ¢ b, Bo3BpalwaeTcs id
Welcome to the MySQL monitor. Commands end with ; or\g.
Your MYSQL connection id is 11
Server version: 8.0.15 MySQL Community Server - GPL
B onepauunax cpaBHeHUSA NCNONb30BaTh is null. 3Ha4YyeHne moxeT 6bITb null, HO OHO He
MoXXeT 6bITb paBHO null
Ecnun ctonbey autoincrement not null, To 0 = NULL = value+1


https://dev.mysql.com/doc/index-other.html
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Habopbl cMMBONOB:

Cnncok YCTAHOBJIEHHbIX HaﬁopOB

SHOW CHARACTER SET;

Mo ymon4anuto utf 8mb4
varchar(20) character set latinl : npn co3gaHun Tabnuubl gpyrom Habop

Habop Mo-yMo4aHuWO Ana BCen Tabnnubl

create database european sales character set latinl;

O6wan nHdopmauus

e M MaKCUMasibHOE KOJINYeCTBO. NS uenbix - KoN-Bo Lundp, Ans ApobHbix - obLliee Koi-BO
undgp, 419 CTPOK MakKC. KOJ1-BO CMMBOJIOB

e D K0N-BO UMp nocae 3anaTon, 4o0JXKHO 6biTb He 6onblue M-2

o fSp NPUMEHMMO K faTe/BpeMeHU, onpeaensetT TOYHOCTb (Kon1-Bo APOOHONM 4YacTwu
CeKyHAbl)

e npwu strict mode nepebop 3Ha4yeHWA Bbi3blBAET UCKJIOYEHUe, npwu restrictive -
MaKCUMaJibHO BO3MOXXHOE 3Ha4yeHue

Tvn Oon. uHdopMauus
char(255 cumBonos) char(20) 20 cumBosI0B
varchar(65535) char oukcupoBaHo, Npu xpaHeHUn nobasnseT crnpasa PAD
CUMBOJIbI
tinytext(255) ecnn 6onblie, To obpexyTcs
text(65535) KOHEeYHble npobenbl cHyMTaTCA
mediumtext(16 mMaH) npu copTnpoBke nepsblie 1024 6anTa, HO MOXKHO
longtext(4 mnp) YBENNYNTb

tinytext, text - MOXXHO He 1CMob30BaTb



Tvn Oon. uHcpopmauus

tinyint(1) yKa3aHo Ko-Bo 6alniToB

smallint(2) nMpw Co34aHnN yKasbiBaeTCs BM3yasibHOE KOJ-BO
mediumint uncp+oanH CMMBOJ Ha 3HaK

int

bigint(8) CREATE TABLE employees (salary INTEGER(5)

UNSIGNED) ;

int makcnmym 10, mosTomy 3To npeobpasyeTcsa B int(11)

CREATE TABLE employees (id INT(255));

ZEROFILL 3anonHseT 0 cnesa.

CREATE TABLE documents (document no INT(5)
ZEROFILL);

DECIMAL = NUMERIC hnkcnmpoBaHHoe KO-BO Lngp. PaBHoO int ¢
Ko3(hpunumeHToM geneHuvs.
MepBas undpa - obuiee kon-so uugp (M), BTopas - KOJ-BO
uncp nocne 3anaton. 3Hak HesBHO fobasnseTca. T.e. OT -
9.99 no 9.99

CREATE TABLE taxes (tax_rate DECIMAL(3,
2));

M < 65, no-ymon4anuio 10

npu nepebope ownbka, Npu BbIXOAE 3a Npenessb
TOYHOCTW - OKPYyrJIeHe N0 MaTeMaTUYeCKNM NpaBuiam
cnocob BbiBoAa 60NbLIMX YUCEN C UTHOPOM MAAALWNX

umndp

select truncate(tax rate * 1000, 0) from

taxes;

B arperaTHbiX QyHKUMAX paboTaeT obliee orpaHnyeHmne
Ha 64 undpbl, Bbl4UCEHME TOYHOeE.



Tvn Oon. uHcpopmauus

float, double npubnmxeHHble Ynucna
oTobparkatoTcs Kak bbliv BHECEHLI, HO B arperaTHbIX
PyHKLMSAX MOTYT NOSBUTHCSH HETOYHOCTM
CREATE TABLE typed numbers(
id TINYINT,
float values FLOAT,
decimal values DECIMAL(3, 2));
INSERT INTO typed numbers VALUES

(1, 1.1, 1.1),
(2, 1.1, 1.1),
(3, 1.1, 1.1);

SELECT * FROM typed numbers;

O] id | float values | decimal values |

O] 1] 1.1 ] 1.10 |

O] 2 ] 1.1 ] 1.10 |

O] 3] 1.1 ] 1.10 |

SELECT SUM(float values),

SUM(decimal values) FROM typed numbers;

0| SUM(float values) | SUM(decimal values) |
Qb--mmmmmmmm e e - T L LT
+

0] 3.3000000715255737 | 3.30 |

Henb3s HanpsMylo cpaBHMBATbL B arperatax, Hy>KHO
CpaBHMBaTb pasHuuy ABS(vl - v2) > 0.1

SELECT id, SUM(coll) as v1l, SUM(col2) as v2

FROM temp
GROUP BY id
HAVING v1 <> v2;

HeNb3s, BHELWHe 0gMHaKOoBbIe Ynucna byayT pa3HbiMuK



Tvn Oon. uHcpopmauus
OuTOBbLIN TUN column_name BIT(M)

CREATE TABLE bit values (val BIT(7));
INSERT INTO bit values VALUES(b'1011'); -
paBHo VALUES(b'0001011'), B 3TOM HOTauuu b
n B paBHbl.

INSERT INTO bit values VALUES(0b1011);
INSERT INTO bit values VALUES(2); -
aBToOMaTWyeckoe npeobpa3oBaHue 4yucna B

6MTOBYI0 Macky

select BoiBOAUT B B1uae 0x0A
select bin(...) - 6e3 0 cneBa
select Ipad(bin(...), 7, '0') - npuBbI4HbIA BUA C 0 cneBa



Tvn Oon. uHcpopmauus

date 00-00-0000 BmecTo NULL, He oTobparkaeTcs
datetime

timestamp %a Kpatkoe wMsa pgHa Hepenu - Sun, Mon,
year %b Kpatkoe umsa Mecsdua — Jan, Feb,
time

Yncnosoe 3Ha4yeHue Mecsaua (0..11)

o°
@]

o°
o

Yncnosoe 3Ha4yeHue pHA Mecsua (00..31)

o°
Z

Yncno mukpocekyHn (000000..999999)

o°
T

Yac pHAa B 24-4yacoBoM ¢opmaTe (00..23)

o°
=

Yac gHa B 12-yacoBoMm ¢opmaTe (01..12)

o°
-

MuHyTHl B 4Yace (00..59)
OeHb ropa (001..366)

o°
L -

o°
=

MonHoe uMms Mecsaua (January..December)

o°
3

YncnoBoe 3HavyeHume Mecsaua

AM unu PM

o°
©

o°
[%,]

Yucno cekyHg (00..59)

o°
=

MonHoe uma pgHa Hepenu (Sunday..Saturday)
%W Yncrnosoe 3HayeHWe OHA Hepenu
(0=Sunday. .6=Saturday)

%Y 3HayeHue ropa (4eTvbipe uUMPpbI)

timestamp 3aBucuT oT time_zone

CREATE TABLE datetime temp(ts TIMESTAMP, dt
DATETIME) ;

INSERT INTO datetime temp VALUES(NOW(),
NOW() ) ;

SELECT ts, dt FROM datetime_ temp;

0| 2017-10-14 18:10:25 | 2017-10-14 18:10:25
I

SET time zone = '+03:00';

SELECT ts, dt FROM datetime temp;

0| 2017-10-14 21:10:25 | 2017-10-14 18:10:25

Ecnun cepsep MAXDB mode, TIMESTAMP = DATETIME
column_name TIME;

838:59:59 to 838:59:59 + 6 undp MUNNUCEKYHA
HekoppekTHoe B 00:00:00, Henb3d OT/UYUTL OT

KOppekTHO pobaBneHHoro 00:00:00
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Tunsl TabnNuL:

e [1OCTOSAHHLIE Tabnunubl (T .e. cO34aHHbIE C MOMOLLbIO MHCTPYKLUMK create table)

e MpounzsoaHble Tabnanubl (T .€. CTPOKKX, BO3BPALLAEMbIE MOA3AMPOCOM U XpaHALLMECH B
namMaTtin)

e BpemeHHble Tabnuubl (T.e. U3MEHsIEMble AaHHbIe, XPaHALLIMNECS B NAMATH)

e BupTyanbHble Tabnuubl (T.€. co34aHHble C MOMOLLLIO MHCTPYKLUN create view).

Co3paHue Tadbnuubl

create table person (
person_id smallint unsigned,
fname varchar(20),
lname varchar(20),
eye color char(2),
constraint pk person primary key (person_id)

);
N3MEeHeHne CTPYTypbl Tabnuubl
ALTER TABLE person MODIFY person id SMALLINT UNSIGNED AUTO INCREMENT;

Kakune Tabnnubl CCbINAlTCSA MO BHELWHMM KJto4aM Ha Tabauuy X
SELECT * FROM information_schema.KEY_ COLUMN USAGE WHERE REFERENCED TABLE NAME = 'X';

DROP TABLE favorite food;

OrpaHundeHus (constraint)

MepBUYHbLIN K04, MOXXET BbITb Stoboe KoJ1-BO CTON6L0B

constraint pk person primary key (person_id)
Co3paHune cBaA3mn
CONSTRAINT fk fav_food person_id FOREIGN KEY (person _id) REFERENCES person (person_id)

OrpaHunyeHmne Habopa B cToNbLe



enum('ht', 'hy")

create table person (... eye color ENUM('BR','BL','GR', ....);
AUTO_INCREMENT B onmncaHum Kao4a aBToMaTUYECKOe yBeSInYeHne HoMmepa
desc person - onucaHne Tabnuubl

not null npn co3gaHum ctonbua 3anpewaeT 6biTh MNYCThIM
MpoBEpKa OrpaHNYEeHNN

SELECT * FROM information schema.check constraints WHERE table schema = 'db name' and

table name = 'table name';

MPOCMOTP CKPMNTa Co34aHnA Tabanuybl CO BCEMU BHECEHHBIMU N3MEHEHNAMU

SHOW CREATE TABLE mytable;

MonyyeHune/uaMeHeHUe AaHHbIX

INSERT INTO person (person_id, fname, lname, eye color, birth date)
VALUES (null, 'William', 'Turner', 'BR', '1972-05-27');

ORDER BY - rpynnupoBka B cefekTe

UPDATE person
SET street = '1225 Tremont St.', city = Boston', state = 'MA', country = 'USA', postal code =
'02138' WHERE person_id = 1;

DELETE FROM person WHERE person id = 2;

CtpykTypa select

select OnpepenseT,Kakve cTonbuUbl ciefyeT BKAYUTL B
pesynbTupytownii Habop 3anpoca

from OnpepenseT Tabnnubl, U3 KOTOPLIX ClefyeT BbibnpaTb
[laHHble, @ Takxe Tabanubl, KOTopble AOKHbI BbITb
COefIHEeHbI

where OTCcenBaeT HeHYXXHble faHHble

group by Ncnonb3yeTcsa ansa rpynnupoBKU CTPOK Mo 06Lwmm

3HaYeHusM cTonbuoB
having OTcenBaeT HeHYXHble JaHHble

order by CopTunpyeT CTPOKM OKOHYaTENbHOIO Pe3ysibTUPYIOLLEro
Habopa No 04HOMY WS HECKOJIbKMM CTONBLaM

dunbTpauus



Norunyeckue onepaunn B where: and, or, not, ona rpynnmMpoBKK Kpyrable CKObKK, onepaTopbl

CpaBHeHUs, Takme Kak =,!=, <, >,0,like,in n between; apngpmeTnyeckme onepaTopbl, TakKne Kak +,
k
- *nl/.

Moa3anpochl B pUabTPaXx:

. where film id = (SELECT film id FROM film WHERE title = 'RIVER OUTLAW")

,D,ByXCTOpOHHI/IIZ Anana3oH. CHa4vasia HUXHASA rpaHMUa BKJIKOHYNTEJIbHO.

WHERE rental date BETWEEN '2005-06-14 AND '2005-06-16"';

WHERE amount BETWEEN 10.0 AND 11.99;
WHERE last name BETWEEN 'FA' AND 'FR' - FRA He Bompget. MoxHo 'FRB'

MHo>ecTBo IN, NOT IN - WHERE rating IN (‘G', 'PG');
nepsas bykea Q - WHERE left(last name, 1) = 'Q’;
perynapkn: WHERE last nhame REGEXP '~[QY]'

WHERE return_date IS NULL; (is not null) Ecnin WHERE return_date = NULL; - owunbkun He byaeT, HO
nyctas Bbibopka

on pe3ynbTaT BETWEEN 180 AND 240;
exist - Hannyme xoTa-6bl OAHOr0 3HA4YEHNS B MOAMHOXKECTBE

SELECT c.first name, c.last name
FROM customer c WHERE EXISTS
(SELECT 1 FROM rental r
WHERE r.customer id = c.customer id

AND date(r.rental date) < '2005-05-25');
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Jlornyeckoe obvreaunHeHue Tabnuy

obbeanunHaTCA No ToNbuam nocnenoBaTeNbHO. Jlyyle ogMHaKoBble NCEBAOHUMBI.

union (nnn) o6beguHAET MOCTPOYHO +COpPTUPOBKa +YyaaneHune oybnnkaTos, union all 6e3 +. EcTb
npenonpaeneHHbin HeobsA3aTesnbHbIN cToNbel typ A9 CCbIIKM HA UCTOYHUK 0715 CTPOKMU.
intersect (M)

except (He) BCe 4TO eCTb B NEPBOM UCK/I0Yas MOBTOPAIOLLMECA CO BTOPbIM

order by MoXHO f06aBuTb Mocse nocaenHero 3anpoca, OTHOCUTCA K NepBOMY

BbIMOJIHEHME CBEpPXY BHU3, HO intersect BbICLUMA NPUOPUTET, MOXXHO NCMNOJIb30BaTb CKOOKN

CoepunHeHusa Tadbnuy,

OrpaHMYeHne BHELHEero KJt4a He asngeTcsa oba3aTesibHbIM yCNoBMEM, YTOObI COeaUHUTL ABE
Tabnuubl. on - ycioBue coegunHeHunsa Tabnanu. Ecnm Bo Bcex Tabnnuyax coBnagatoT Ha3BaHUA
cTonbuos, To USING (address_id); Using ny4ywe He Ncnosib3oBaThb.

SELECT c.first name, c.last name, time(r.rental date) rental time

FROM customer c

INNER JOIN rental r

ON c.customer id = r.customer id WHERE date(r.rental date) = '2015-04-03';

HecKonbkKo Tabnuny, nop4aaokK nepevYnciieHnsda 3Ha4eHnd He nMmeeT:

select c.first name, c.last name, ci.city
from city ci
inner join address a on a.address id = ci.address id

inner join customer c on a.address id = c.address id;

C noa3anpocom:

SELECT c.first name, c.last name, addr.address, addr.city
FROM customer c
INNER JOIN
(SELECT a.address_id, a.address, ct.city
FROM address a
INNER JOIN city ct ON a.city id = ct.city id WHERE a.district = 'California') addr



ON c.address id = addr.address id;

€CJIN B inner join HECKOJIbKO pa3 coegunHeHne ¢ ogHonm Tabnunuyen, To NnceBgoHNMbI 06a3aTesbHblI.
BO3MOXXHO CCbIJ1IaTbCsl Ha caMy cebda (Hanpumep ecsnm B Tabnunue eCcTb CTPOKaA, yKa3biBalowWasa Ha
poanTens)

Tunbl cCOeAUHEHUN

e inner join - Ha Ka>kayt CTPOKY 13 sieBon Tabanubl CTPOKM 13 npaBon. (onepaTtop W)

o left/right outer join - Bce cTpoku neBon Tabanubl, ecim B MpaBon eCTb To AobaBnsiem
nHayve null

e Cross join - NnepekpecTHoe (4YMCToe fekapToBoe) coegnHeHue. Ncnonb3yeTca npu
CO34aHNUN HOBbIX OAHHbIX.

e natural join - TNa ecTecTBEeHHOe coegnHEHME, MpeaocTaBasoLlee Bbibop Tnna 6ase.
Jly4we He ncnonb3oBaTh.

Mpumep cross join

SELECT days.dt, COUNT(r.rental id) num_rentals FROM rental r

RIGHT OUTER JOIN (SELECT DATE ADD('2005-01-01', INTERVAL (ones.num + tens.num + hundreds.num)
DAY) dt

FROM

(SELECT © num UNION ALL

SELECT 1 num UNION ALL

SELECT 2 num UNION ALL

SELECT 3 num UNION ALL

SELECT 4 num UNION ALL
SELECT 5 num UNION ALL
SELECT 6 num UNION ALL
SELECT 7 num UNION ALL

SELECT 8 num UNION ALL
SELECT 9 num) ones
CROSS JOIN

(SELECT © num UNION ALL
SELECT 10 num UNION ALL
SELECT 20 num UNION ALL '
SELECT 30 num UNION ALL
SELECT 40 num UNION ALL
SELECT 50 num UNION ALL
SELECT 60 num UNION ALL
SELECT 70 num UNION ALL
SELECT 80 num UNION ALL



SELECT 90 num) tens

CROSS JOIN

(SELECT © num UNION ALL

SELECT 100 num UNION ALL

SELECT 200 num UNION ALL

SELECT 300 num) hundreds

WHERE DATE ADD('2005-01-011, INTERVAL (ones.num + tens.num + hundreds.num) DAY) < '2006-01-01'
days

ON days.dt = date(r.rental date) GROUP BY days.dt ORDER BY 1

MpynnupoBka

SELECT customer id, count(*) FROM rental GROUP BY customer id;

copTupoBKa no count - ninbo no Homepy, NMboO onpenenns nMsa ctonbua n No MMeHN. YCNoBus ons
arperaTHbIX (PyHKLMUIA 00 co30aHnsa nosHoro Habopa, noatomy where count(*) > 40 Henb34.
Mo>xHo having SELECT customer _id, count(*) FROM rental GROUP BY customer_id HAVING count(*)
>= 40; Ho where Mmo)xxHO gnsa ycnosun gaHHbix WHERE f.rating IN ('G', 'PG")

ArperaTtHble (PYHKLUMK:
count(*)

COUNT(DISTINCT customer_id)

SELECT
MAX (amount) max_amt,
MIN(amount) min_amt,
AVG(amount) avg_amt,
SUM(amount) tot amt,
COUNT (*) num_payments
FROM payment;

arperaTbl NpuMeHsATCA MMbo Ko BCcen BbiIbopKe, nnbO K rpynnam onpeneneHHbIM B group by
B aprymMeHTe arperaTtoB tobbie hyHKLMN, BO3BP YACNIO CTPOKY AaTy

null: nrHopupyeTcsa npu paccyeTax. Ho count(*) oToaeT Kon-Bo CTPOK, U null cymnTaeTca. T e
count(val) 4yncno 3Ha4yeHun ctonbua 6e3 null, count(*) yncno cTpok B ctonbue val

CnocoObl rpynnuMpoBKMU

MHoO>)XecTBeHHaN:



SELECT fa.actor id, f.rating, count(*)
FROM film actor fa INNER JOIN film f ON fa.film id = f.film id
GROUP BY fa.actor_id, f.rating ORDER BY 1,2;

Bbipa>keHuns:

SELECT extract(YEAR FROM rental date) year, COUNT(*) how many
FROM rental
GROUP BY extract(YEAR FROM rental date);

HobaBka noacymm:

GROUP BY fa.actor_id, f.rating WITH ROLLUP

Henepecekatoweeca mHoxxecTBO DISTINCT (3aTpaTHas onepauns)

SELECT DISTINCT actor id FROM film actor ORDER BY actor id;

B cTonbubl MOXXHO 006aBNATbL Bbl4MCASEMble MO
order by HeckosibKo cToN6L0B

desc no ybeiBaHnto ORDER BY time(r.rental date) desc;
MO>XHO UCMOJIb30BaTb HOMep cTosbLa B nepevyncieHumn
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NnoA3anpoc BbIMOJIHAETCS 40 OCHOBHOIO 3aMnpoca, 3To BpeMeHHas Tabnumua ¢ 061acTblo BUANUMOCTM
3anpoca, nocsie BbINOJIHEHWS 3anpoca AaHHble yaanstoTcs. Ecnv Bo3BpaT 0HY CTPOKY U 0AUH
cTonbel, TO B OCHOBHOM 3arnpoce UCMOJIb3yeTCs PAaBEHCTBO (<>, >=,...)

SELECT customer_id, first name, last name FROM customer WHERE customer id = (SELECT
MAX(customer id) FROM customer);

€CJ/IN MHOXXEeCTBO CTPOK:
in, not in B pe3ynbTupyoLieM MHOXXeCTBe

<>=all All cpaBHMBaET 3Ha4YeHNE C Ka)KaAbIM 3Ha4YeHNEM B Nofa3anpoce

<>=any - ecqn xoTA-6bl 04HO BbiNoAHAETCSA, To true HAVING sum(amount) > ANY (nog3anpoc)
eCcnn B pe3sysbTaTe noA3anpoca 04HO 13 3HadeHun null, a cpaBHeHne not in, To byaeT nycTton
BbIBOA: pe3ysibTaT cpaBHeHuMs ¢ null - unknown

Tunbl Noa3anpocos

HEKOPPEeNMPOBaHHbIN: MOXET ObITb BbIMOJIHEH OTAE/IbHO WU HE CCbINIAeTCA HU Ha 4TO U3 APYroro
KOpeJINPOBaHHbIN: Korga B noA3sanpoce ncnoab3lyeTca Tabnmua 3anpoca. BbINOJHAETCA No
O4HOMY pa3y A/ KaXKA0N CTpoKu-KaHamnaaTa. MoxeT 6biTb NnpobiemMa ¢ Npon3BoANTENbHOCTbIO.
YacTo BMecTe ¢ update, delete

UPDATE customer c
SET c.last update = (SELECT max(r.rental date) FROM rental r WHERE r.customer id =

c.customer_id);

npoBepKa Hann4m4a

UPDATE customer c SET c.last update =

(SELECT max(r.rental date) FROM rental r WHERE r.customer id = c.customer id)
WHERE EXISTS

(SELECT 1 FROM rental r WHERE r.customer id = c.customer id);

select f.title from film f where exist (

select 1 from film category fc where category id = 10 and f.film id = fc.film id)

Co34aHMe AaHHbIX NoA3anpocoM. Hy)>KHO pa3gennTb Ha rpynnbl, KOrga Takonm rpynnupoBKK HET B
base



SELECT pymnt grps.name, count(*) num customers FROM
O(SELECT customer id, count(*) num rentals, sum(amount) tot payments

FROM payment GROUP BY customer id) pymnt
OINNER JOIN
O(SELECT 'Small Fry' name, 0 low limit, 74.99 high limit UNION ALL
[OSELECT 'Average Joes' name, 75 low limit, 149.99 high limit UNION ALL
OSELECT 'Heavy Hitters' name, 150 low limit, 9999999.99 high limit) pymnt grps
OON pymnt.tot payments BETWEEN pymnt grps.low limit AND pymnt grps.high limit
GROUP BY pymnt_grps.name;

O606uieHHble TabANYHbIE Bblpa>KeHNSA: CO34aeTCA MMEHOBAHbIN NOA3aMNpPoC, KOTOPbLIN MOTOM
ncnonb3lyeTcsa B 3anpoce with actor_s as (3anpoc) Hanpumep obwunin foxon oT NpokaTa Tex
(PUNBMOB C PENTUHIOM PG, aKTEPCKNIA COCTaB KOTOPbIX BKJIOYAET akTepa, haMuima KoToporo
Ha4YMHaeTcaA C S

WITH actors s AS (SELECT actor id, first name, last name FROM actor WHERE last name LIKE
'S%'),

Jactors s pg AS (SELECT s.actor_id, s.first name, s.last name,f.film id, f.title FROM actors s
s

OOINNER JOIN film actor fa ON s.actor id = fa.actor id

OOINNER JOIN film f ON f.film_id = fa.film_id

OWHERE f.rating = 'PG'),

Jactors_s pg revenue AS (SELECT spg.first name, spg.last name, p.amount FROM actors s pg spg
OOINNER JOIN inventory i ON i.film id = spg.film id

OOINNER JOIN rental r ON i.inventory id = r.inventory id

OOINNER JOIN payment p ON r.rental id = p.rental id)

SELECT spg _rev.first name, spg rev.last name, sum(spg rev.amount) tot revenue

FROM actors_s pg revenue spg_rev GROUP BY spg rev.first name, spg rev.last name ORDER BY 3

desc;

CKaJidpHble MoA3arnpocCbl MOXXKHO MNCMOJIb30BaTb U B select

SELECT (SELECT c.first name FROM customer c WHERE c.customer id = p.customer id) first name,
O(SELECT c.last name FROM customer c WHERE c.customer id = p.customer id) last name,
O(SELECT ct.city FROM customer ¢ INNER JOIN address a ON c.address id = a.address id
OOINNER JOIN city ct ON a.city id = ct.city id WHERE c.customer_id = p.customer_id) city,
Osum(p.amount) tot payments, count(*) tot rentals FROM payment p GROUP BY p.customer id;

Cco34aTb HOBYIO CTPOKY B Tabnuue film_actor n y Bac umerotcs cnepyoowmne gaHHbIE: UMSA U
JamMmunnnsa aktepa; HassaHune pusbma



INSERT INTO film actor (actor _id, film id, last update) VALUES (
O(SELECT actor _id FROM actor WHERE first name = "JENNIFER' AND last name = 'DAVIS'),
O(SELECT film id FROM film WHERE title = 'ACE GOLDFINGER'),

Onow());
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BcTpoeHHble hyHKLUUMU
Ctpoku:

3KpaHupoBaHue: OoMnoJIHUTeNIHaga KaBblyka "' nam \'
quote() +kaBbl4kK NMpun BbIBOpPKe TekcTa:

SELECT quote(text fId) FROM string tbl; -> 'This string didn\'t work, but it does now'

char() 6epeT HOMepa, n 06beanHAET B CTPOKY

char(97,98,99) -> abc

concat() (+ B MS SQL) o6beanHaeT CTPOKMK

UPDATE string tbl SET text fld = CONCAT(text fld, 'but now it is longer');
select concat(first name, ' ', last name, ' has been customer since ', date(create date))

narrative from customer;

length() annHa cTpokmn

position Ha4ano nonctpokn SELECT POSITION('characters' IN vchar_fld) FROM string_tbl; MNepBbin €
1. 0 ecnv He HanaeHo.

locate kak position, HO 3 aprymeHT - CTapT Noucka

insert BCTaBKa

replace 3ameHseT

substring HaxoouT NOACTPOKY

obbeanHeHne faHHbIX N3 FPYNNMPOBKK B cTonbell

SELECT id, GROUP CONCAT(data) FROM yourtable GROUP BY id

Yucna:

ceil(), floor()okpyrneHue B 60/bLIYI0 NN MEHbLLLYIO CTOPOHY K Bam>Xanwemy Lenomy 4Yncay
round() oecsTnyHas 4acTtb >=0,5 oKpyrneHo B 60/bLUYIO0 CTOPOHY 1 HaobopoT ROUND(72.0909,3)
- 3 3HakKa oCTaBUTb

TRUNCATE(72.0909, 1) - npocToe yce4vyeHue, octaBut 72.0

aprymeHT moxeT 6biTb <0 TRUNCATE(17, -1) = 10, round(17, -1) = 20



sign() 3HaK 4ucna
abs() abcontoTHOE 3HaYeHUe

haTbl:

cast() cTpoky opmaTa YYY-MM-DD HH:MM:SS B paty

SELECT HOUR(@dt), MINUTE(@dt), SECOND(@dt), DAY(@dt), WEEK(@dt), MONTH(@dt), QUARTER(@dt),
YEAR(@dt) ;

str_to_date(str, 'format') ®opmaT:

%M MonHoe nmsa mMecsua (January..December)
%om Yucnosoe 3Ha4eHne Mecaua

%d Yucnosoe 3Ha4veHue gHA Mecsua (00..31)
%j OeHb ropa (001..366)

%W MonHoe uma aHa Hepgenu (Sunday.Saturday)
%Y 3HayeHue roga (4eTbipe undpsbl)

%y 3HaveHue roga (ase undpbl)

%H Yac gHa B 24-4acoBoM copmaTe (00..23)
%h Yac gHa B 12-4yacoBom ¢popmaTe (01..12)
%i MwnHyTbl B 4ace (00..59)

%s Yucno cekyHg (00..59)

%f Yucno mukpocekyHn (000000..999999)
%p AM vnn PM

%a KpaTkoe umsa gHsa Hegenu — Sun, Mon,...
%b KpaTkoe umsa mecsua — Jan,Feb,...

CURRENT_DATE(), CURRENT_TIME(), CURRENT_TIMESTAMP()

interval

SELECT DATE ADD(CURRENT DATE(), INTERVAL 5 DAY)

rnocsenHUnM AeHb Mecsua

LAST DAY ('2019-09-17")

nMa Mecdua



DAYNAME('2019-09-18")

MN3BJIEKAKOT 3JIEMEHT OaThbl

EXTRACT(YEAR FROM '2019-09-18 22:19:05')

KOJ1-BO MOJIHbIX AHEN

DATEDIFF('2019-09-03', 2019-06-211)

SELECT

CURRENT TIME() AS 'CUR TIME',

ADDTIME (CURRENT TIME(), 020000) AS 'ADDTIME',
SUBTIME(CURRENT TIME(), 020000) AS 'SUBTIME';

O] CUR TIME | ADDTIME | SUBTIME |
O] 10:12:34 | 12:12:34 | 08:12:34 |

YcnoBHaa Noruka

case:

SELECT c.first name, c.last name,

CASE

WHEN active = O THEN 0

ELSE (select count(*) from rental r where r.customer id = c.customer_id)
END activity type

FROM customer c;
npenmyLllecTtso nepen if-then B BO3MOXXHOCTM NCMNOb30BaTb BHYTpwu select, insert, update, delete

BO3BpalllaeMble 3Ha4YeHUs 04HOro Tuna
Ncnonb3oBaHne case Ana pasgenieHns no crosbuam

SELECT

[SUM(CASE WHEN monthname(rental date) 'May' THEN 1 ELSE 0 END) May rentals,
[JSUM(CASE WHEN monthname(rental date) = 'June' THEN 1 ELSE @ END) June_rentals,

[JSUM(CASE WHEN monthname(rental date)

"July' THEN 1 ELSE 0 END) July rentals
FROM rental WHERE rental date BETWEEN 2005-05-01' AND '2005-08-01';

NCMoJIb30BaHMe case 418 NnosiydYeHUs pakTa ydacTua aktepa B usibMax ctaTtyca G



SELECT a.first name, a.last name,

CASE

WHEN EXISTS (SELECT 1 FROM film actor fa

INNER JOIN film f ON fa.film id = f.film id

WHERE fa.actor id = a.actor_id

AND f.rating = 'G') THEN 'Y' ELSE 'N' END g actor

FROM actor a WHERE a.last name LIKE 'S%' OR a.first name LIKE 'S%';

yCnoBHblIE obHOBIEHUS

UPDATE customer

SET active = CASE

OWHEN 90 <= (SELECT datediff(now(), max(rental date) FROM rental r WHERE r.customer id =
customer.customer id))

[JTHEN ©

[ELSE 1

[JEND

WHERE active = 1;

AHanuTuyeckue yHKUUHU

MocTobpaboTka chopMUPOBaAHHBIX AaHHbIX. icnonb3oBaHue: dyHKUMsi(cTonbeu) over
(AonoNHMTENbHOE YyC/I0BME FPYNMUPOBKIA)

DYyHKUUA OnucaHue

RANK AHanorunyHa yHkunm DENSE_RANK() 3a ncknoyeHnem
TOro, 4TO B NOC/NE[0BaTE/IbHOCTU PaHXXNPOBaHHbIX
3Ha4YeHul ecTb Npobenkl, Korga ase nam 6onee CTPoKU
VMET O4NHAKOBbIN PaHr.

DENSE_RANK MpucBanBaeT paHr Ka)K4oM CTPOKe B CBOEM pa3fesie Ha
ocHoBe npepsioxxeHns ORDER BY. OH npucsavsaeT
OAVNHAKOBbIN PaHr CTPOKaM C OAMHAKOBbLIMU 3HAYEHUAMMU.
Ecnn oBe nnn 6onee CTpOKM MMEKT OANHAKOBbLIN paHr, TO
B NOCJIe[0BaTE/IbHOCTU PaHXXMPOBAHHbIX 3Ha4YEeHUN He
6yneT npobenos.

ROW_NUMBER Has3HavaeT nocsiegoBaTesibHOE Liesloe YNCI0 KaXK a0
CTpOKe B CBOEM pasfene

CUME_DIST BblymncnaeT COBOKYNHOe pacnpeneneHne 3Ha4yeHns B
Habope 3Ha4veHunn.

FIRST_VALUE Bo3BpaluaeT 3HaYeHne yKa3aHHOr o BblpaXkeHns
OTHOCUTEJIbHO MEePBON CTPOKM B paMKe OKHa.



DYyHKUUA

LAG

LAST VALUE

LEAD

NTH_VALUE

NTILE

PERCENT_RANK

OnucaHue

Bo3BpaluaeT 3HaYyeHne N- CTPOKK nepen TeKyLlen
CcTpokow B pa3fene. Bo3spawaeT NULL, ecnun
npepLecTByOLEen CTPOKUN He CyLecTByeT.

Bo3BpallaeT 3HaYeHMe yKa3aHHOr o BblparkeHns
OTHOCUTEJNIbHO MocnenHen CTPOKWN B paMKe OKHa.

Bo3BpaluaeT 3Ha4veHne N- CTPOKM nociie TekyLuein
CTPOKM B pa3gene. BosspawaeT NULL, ecnn HnKkakom
nocsiefyoLen CTPOKM He CyLLecTByeT.

Bo3BpallaeT 3HavYeHne aprymeHTa u3 N-il CTPOKM paMKu
OKHa

PacnpepenseT CTPOKM A5 KaXKA0ro pasaesa okHa B
yKa3aHHOe KOJIMYECTBO PaHXXMPOBAHHbIX Py,

BblunciseT NpoueHTU/IbHbIA paHr CTPOKW B pa3fesie uin
Habope pe3ynbTaToB
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TpaH3aKuum

BNOKMPOBKMU. 3anuncbiBatoWne AO/KHbI 3anpawmBaTh U Noay4yaTb B1OKMPOBKY 3anncu gns
N3MEHEeHWNS OaHHbIX, @ U3BJIeKatoLWwme A0/ KHbI 3anpallnBaTb U NosyYaTb 6BIOKNPOBKY YTEHUS.
BapunaHTbl 610KNPOBKMU:

e 3aMpocChbl Ha YTeHne 6NoOKNPYOTCSA NOKa BNOKMPOBKA 3aNNUCK HE CHATA, 3a OAWH pa3 ANns
KaXxaomn Tabnuubl (Mnn ee 4acTun) TONbKO oaHa 6J10KMPOBKa 3anncu

e 6/I0KMPOBKa 3aMncK, He HY>XHbl BJIOKMPOBKN YTeHMSA. HO cepBep rapaHTUpyeT, 4To
KakAbl YnTaTesb BUOUT COrslacOBaHHOE NpeAcTaB/ieHne AaHHbIX A0 3aBEpPLUEHUNS
3anpoca (versioning).

YpoBHM 6J1I0KUPOBOK

e bnokupoBka Tabnmu He no3BonsieT HECKOIbLKMM NOJIb30BaTENAM O04HOBPEMEHHO
N3MeHATb OaHHble B 04HON Tabnuue.

e bnoknpoBKa cTpaHuL, He No3BONSET HECKOJIbKMM MOJIb30BaATENSAM U3MEHSATb AaHHbIE B
OOHOM N TOW »Ke CTpaHuue (CTpaHuua — 3TO CerMeHT NaMaTKu, 0bbl4HO B AMana3oHe oT 2
0o 16 Kéant ) Tabanuybl 04HOBPEMEHHO.

e bOKMpoBKa CTPOK He N03BONAET HECKOJIbKMM MOJ1b30BaTENSIM OAHOBPEMEHHO U3MEHATb
OHY N Ty >Xe CTPOKYy B Tabnuue.

EcTb peXxum aBTopUMKCaALMN N TPAH3AKLUN.

Mo ymon4daHuto oanHo4YHasa NHCTpyKumsa INSERT, UPDATE wvnu DELETE HeaBHO
BKJItOYaeTCHA B TPAH3aKLUMIO U HEMeJIeHHO NMoATBepX4aeTcs.

SET AUTOCOMMIT=0 oTkJt04aeT /19 ceccun

TOJIbKO OJ19 TPaH3aKLUNOHHbIX Tabnny,

HekoTopble KOMaHObl 3aCTaBAAT NOATBEPANTb TPAH3AKLMIO A0 NX BbIMOJIHEHUS.
KomaHpab! (Data Definition Language, DDL) Tuna ALTER TABLE, LOCK TABLES, ...

start transaction Ha4ano TpaH3akauuu, commit - 3aBepLueHune, rollback - sosspar.

MexaHu3Mbl XxpaHeHua mysql:

MyISAM HeTpaH3akUWOHHbIN, TabnnyHas 6/10KMPOBKa, CKOPOCTHOM
[OCTYN Ha YTeHne C MaJlbiM KOJI-BOM 3anncu



MEMORY

Csv

InnoDB

Merge

Archive

Blackhole

federated

NDB cluster

cTaTyc Tabnnubl

show table status like ’customer' \G;

HeTpaH3aKUNOHHLIN, TabanyHasa 610KMpoBKa, 4
CKOPOCTHOTO K3La, Tabanubl B NamMaTu, Npu HexXBaTKe
CBOM Ha AuCK, He nogaepxusaeT TEXT BLOB

TpaH3aKUUOHHbIW, faHHbIe B (haifiax C AaHHbIMU C
pasgeneHvem 3anaTbiMu, 06MeH AaHHbIMU. HeT HOEeKCoB.

TpaH3aKLUMOHHbLIN, 6/TOKNPOBKA Ha YPOBHE CTPOKN

CrneunanbHbI MEXaHWU3M, NCMOJIb3YEeMbIN A1 CO34aHNSA
HECKOJIbKNX NAEHTUYHbIX Tabnuy MyISAM B Bue eanHom
Tabnuubl (Tak Ha3biBaemoe pa3bueHune Tabnunubl)

XpaHeHne 60bLINX KONNYECTB HENHAEKCMPOBAHHbIX
OaHHbIX, B OCHOBHOM /1 apXMBHbIX Lienen. He
nopnep>xunsaet DELETE, UPDATE.

Ona penankaunnm
OnHa 6a3a Ha HECKOJIbKNX cepsepax. Co3paeT

KJINEHTCKOe coeanHeHne 1 BbINOJIHAET elle pa3 3anpoc,
rnosiyd4aeT faHHble. [10-yMO/4aHNIO BbIKJIIOYEH.

M3MEHWNTb ME€XaHN3M XpaHeHUA OI‘IpG,D,GJ'IGHHOVI Tabanubl

alter table customer engine = InnoDB;

Henb34 coyeTaTb pa3Hble MEXaHWU3Mbl B OAHON TPaH3aKLUMW. yrpaB/ieHNe KOHKYPEHTHbIM
[OCTYMNOM C MOMOLLbIO MHOFOBEPCUMOHHOCTM (multiversion concurrency control, MVCC)

To4yku coxpaHeHuA: BO3MOXXHOCTb YaCTU4YHO OTKaTbIBaTb TPaH3aKLWIO.

SAVEPOINT my savepoint;
ROLLBACK TO SAVEPOINT my savepoint;

START TRANSACTION;
UPDATE product
SET date retired

CURRENT TIMESTAMP()
WHERE product cd = 'XYZ';

SAVEPOINT before close accounts;
UPDATE account



SET status = 'CLOSED', close date = CURRENT TIMESTAMP(),
last activity date = CURRENT TIMESTAMP{)

WHERE product cd = 'XYZ';

ROLLBACK TO SAVEPOINT before close accounts;

COMMIT;

Nupekcobl

NHpekcbl He3aBUCMMble 06BEKTbI, XOTSA U OTHOCATCS K ba3e.

HasBaHue Ha3HayeHue u co3paHue
MpocTon nHaekc YCKOPSAET MOUCK AaHHbIX

ALTER TABLE customer ADD INDEX idx email

(email);

YHUKaNbHbIN NHOEKC 3anpewaeT ABa 321eMeHTa C OAMHAaKOBbLIM 3Ha4YeHneM

ALTER TABLE customer ADD UNIQUE idx email

(email);

MHorocton6bu0BbIN MHOEKC Ba)KHa MocsiefoBaTeNIbHOCTb - 3hhekTa He ByaeT npu
rnonckKe TOJIbKO Mo nocnenHeMy ctonbuy

ALTER TABLE customer ADD INDEX

idx_full name (last name, first name);

MeHee 64 nHOeKCOB Ha Tabauvuy, 16 cTonbuoB MakKCMMyM AN MyJIbTUMHOEKCA

MpoCcMOTpP NHOEKCOB:

SHOW INDEX FROM customer \G;

YoaneHne nHoekca:

ALTER TABLE customer DROP INDEX idx email;

Twvnbl MHOEKCOB:

e B-Tree lHOeKC Ha OCHOBe AeneHns oTpe3Ka norosiaM. XopoLl A5 Pa3HOPOOHbLIX MOYTH
C6aJ'IJ'IaHCVIDOBaHHbIX OaHHbIX



e BUTOBbIE MAacKM - KOrga 3Ha4YeHUN OTHOCUTENIbHO MaJio. FeHepuT HeCKOIbKOo Tabnu,
COOTB. Ka)X0My 3Ha4YeHuto KJto4a.

CREATE BITMAP INDEX idx active ON customer (active);

e TeKCTOBble NHOEKCHI

MpocMoOTp nsiaHa BbINOJIHEHUSA 3anpoca:

EXPLAIN

SELECT customer id, first name, last name

FROM customer

WHERE first name LIKE 'S%' AND last name LIKE 'P%' \G;

OrpaHuyeHue
OrpaHunyeHne — ycnoBus, HakNagbiBaeMble cTONOLbI Tabnnubl. TUMbl OrpPaHNYEHWNIA:

e OrpaHunyeHuns nNepBMYHOro Ka4da OnpepensatoT ctonbew nam ctonbubl, AN KOTOPbIX
rapaHTMpyeTCsa X YHUKANIbHOCTb B Tabauue

e OrpaHMyYeHns BHELWHEro KJjto4a cogep)XaTb TONbKO 3Ha4YeHUs, HangeHHble B cTonbue
NepPBUYHOr0 KJtoYa Apyron Tabanubl (MOryT Takxe orpaHU4MBaTbCS AOMYCTUMbIE
3HaYvYeHuUs B apyrux Tabnamuax npm ycTaHoBKe npaBui update cascade n/nnn delete
cascade)

e OrpaHnyeHmns yHUKanbHoCcTM OrpaHmn4YnBaoT OONH NN HECKOJIbKO CTONOL0B TaknuMm
obpa3om, 4Tobbl OHU coaep >Kann YHMKasbHblE 3Ha4YeHnsa B Tabnumue (orpaHnyeHue
NEepPBUYHOI0 KJt04a — YACTHbIN CAy4valn OrpaHUYeHNsa YHUKaNbHOCTN)

e [lpoBepoYHbIe orpaHnyeHns OrpaHNYMBalOT AONYCTUMbIE 3HAYEeHUA Ans cTonbua

Co3paHue orpaHu4YeHun

npu co3aaHum Tabnuusi

CREATE TABLE customer

customer id SMALLINT UNSIGNED NOT NULL AUTO INCREMENT, ... store id TINYINT UNSIGNED NOT NULL,
address id SMALLINT UNSIGNED NOT NULL,

PRIMARY KEY (customer id), CONSTRAINT fk customer address FOREIGN KEY (address id) REFERENCES
address (address id) ON DELETE RESTRICT ON UPDATE CASCADE,

CONSTRAINT fk customer store FOREIGN KEY (store id) REFERENCES store (store id) ON DELETE
RESTRICT ON UPDATE CASCADE

npm NaMeHeHMn Tabnnupbl



ALTER TABLE customer ADD CONSTRAINT fk customer address FOREIGN KEY (address id) REFERENCES
address (address id) ON DELETE RESTRICT ON UPDATE CASCADE;

yAaneHue orpaHuyYeHun

ALTER TABLE customer drop
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MpencTtaBneHun

Co3paHue npeacraBJsieHus

CREATE VIEW customer vw (customer id, first name, last name, email) AS SELECT ...

CREATE VIEW film stats AS

SELECT f.filmed, f.title, f.description, f.rating, (SELECT c.name FROM category ¢ INNER JOIN
film category fc ON c.category id = fc.category id WHERE fc.film id = f.film id)

category name,

(SELECT count(*) FROM film actor fa WHERE fa.film_id = f.film _id) num_actors, (SELECT count(*)
FROM inventory i WHERE i.film id = f.film_id) inventory cnt,

(SELECT count(*) FROM inventory i INNER JOIN rental r ON i.inventory id = r.inventory id WHERE
i.film id = f.film_id) num rentals

FROM film f;

Ucnonb3yroTca pns:

BesonacHOCTb faHHbIX

Arperaunsa gaHHbIX

CoKpbITNE CNOXKHOCTN

CoeanHeHne pa3geneHHbiX gaHHbIX (ogHa Tabnvua -> aBe TeKyllas U apxue, HO peako
HY>KHO KakK ofHa) obbeanHATCa Yepe3 union all

MpepcraBneHue obHoBNAeMoe, ecnu:

e HEe NCNOJIb3YITCA arperaTHble PyHKLUN

e HeT group by v having.

e B npennoxeHunsx select n from HeT noa3sanpocos, a ntobon Noa3anpoc B NpeaoKeHNN
where He ccblnaeTcsa Ha Tabauubl B npeasnoxeHnn from.

e HeT union,union all nnu distinct.

e MpennoxxeHne from cooepXxnT Kak MUHUMYM O0AHY Tabnuuy nan obHoBasiemoe
npeacTaBsieHue.

e Ecnin nmeetcs 6onee ogHom Tabanubl nan npencrassieHns, npegioxkeHme from
NCNONb3yeT TO/IbKO BHYTPEHHME COeANHEHUS.

B npeactaBneHnn c ogHonm Tabnnuen (Mpoctoe npencrtaBieHne) He MOXKET BbITb NCMOJIb30BAHO

0N BCTaBKW OaHHbIX.

B npencTtasneHun c BHyTpeHHMMM join: CREATE VIEW customer details AS SELECT c.customer _id,
- MO>XHO 0OHOBATL CTONOUbLI OAHOW N3 Tabnny,



- MOXXHO 0,00aBNATb AaHHble

information_schema - naHHbIE 0 AaHHbIX

.schemata

.tables

.views

.columns

.statistics

.table_constraints

.user_privilege

.schema_privileges

.table_privileges

.column_privileges

.routines

.triggers

.plugins

.engines

.partitions

.events

.processlist

.referential_constraints

.parameters

.profiling

MeTapaHHbIe

6a3bl JaHHbIX

nHhopMaums obo Bcex Tabnnuax

O npencTaBeHUAX

o cTonbuax

06 nHpekcax

06 orpaHmn4yeHumax

KT0 nmeet npusunnernn ona pasanydHblx 00bEKTOB CXEMbI

KTo nmeet npuBnnernn ona pasanydHblxX 6a3 gaHHbIX

KTo nmeet npusunnernn ona pasanydHblX Tabnuy,

KTo nmeeT npusunernn gna pasamyHblX cTon6u0B Tabnuw

CoxpaHeHHble noAnporpaMmbl (nMpouenypbl U hyHKLNKN)

Tpurrepsl Tabany

MoakoYaeMble MOLYJIM cepBepa

LocTynHble MexaHn3Mbl XpaHeHUs

Pa3bueHus Tabnuu,

3ansaHnpoBaHHbIe CObbITUSA

BbinosHsoWMecs NpoLecchl

BHelHWe ko4n

MapaMeTpbl XpaHUMbIX Npoueayp U PyHKLURA

NHhopMaumsa o npodunax nosb3oBaTenen



SET @qry = 'SELECT customer id, first name, last name FROM customer WHERE customer id = ?7';
PREPARE dynsql2 FROM @qry;

SET @custid = 9;

EXECUTE dynsql2 USING @custid;

DEALLOCATE PREPARE dynsql2;
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AOMNHNCTPUpPOBaHNE

MySQL

Ba3bl faHHbIX XpaHATCca B /var/lib/mysql

sudo grep -R 'datadir' /etc/mysql/

HacTpomnka ceccum

YpoBeHb
U30JIMPOBAHHOCTH

READ UNCOMMITTED

READ COMMITTED

REPEATABLE READ

SERIALIZABLE

MO>XHO YCTaHOBUTb Ha YPOBHE Ceccumu

SET SESSION TRANSACTION ISOLATION LEVEL READ COMMITTED;

YepHoBoe YTeHue

Na

HeT

HeT

HeTt

HenoBTOpsaoLweecs
YTeHue

ONa

La

HeT

HeTt

daHTOMHOE YTeHue

Oa

Da

Oa

HeT

B3anmobnokupoBku: Innodb oTka3biBaeT CaMO KOPOTKOM TpaH3aKUum
Lenun B Tpex KJ4YeBbix 061acTax: 3a4ep)xKa, 4OCTYNMHOCTb U owmnbKu

9T0 oTOeNbHbIN engine MNpoBepuTb PakKT HaANYUA:

SHOW ENGINES;

Fe e e e e e e e
R +

| Engine
Savepoints |
I
Fommem e +

| PERFORMANCE SCHEMA | YES

NO |

| Performance Schema

Performance Schema

Bnokuposka
YyTeHus

HeT

HeT

HeT

Da



BKJIKOHEH NN HET:

SHOW VARIABLES LIKE 'performance schema';

MepemMeHHbIe OKpPY>XeHuUs

MpocmoTp

SHOW VARIABLES LIKE 'performance schema';

MopnepxmnBaeT %

HacTtpounku
HacTpoika npu 3anycke

shell> mysql --max allowed packet=16M

HacTpoika npu paboTte

mysql>SET GLOBAL max_connections = 1000; - noTeps npu nepesarpyske

mysql>SET PERSIST max_connections = 1000; - coxpaHeHue nocfe nepesarpysku

NHcTpymeHThI (setup_instruments) nuwyT B noTpebutens (Tabnnubl AaHHbIX, ).
Cxemon sys npeacTaB/ieHUs N XxpaHUMble noanporpamMmel Hag performance_schema.
BKJIIOYEHNE NHCTPYMEHTOB Bbi3blBaeT AOMOJIHUTENbHbIN KO,

statement/sql/select;

wait/synch/mutex/innodb/autoinc_mutex

KpalHui neBbi - TUM, gajiee caeBa HanpaBo NoACcMCTeMbl OT 0bLLen K YaCTHON.
Janp)xect — arpernpoBaHue 3arnpocoB NyTeM yaasieHns n3 HUX sapuauumn
CTpykTypa Tabnuy notpebutenen:

e * current — cobblTnA, NpoucxoasaLine Ha cepeepe B AaHHbI MOMEHT;
e * history — nocnegHue 10 3aBepLUEHHbIX COObITUA Ha NOTOK;
e * history long — nocnegHume 10 000 3aBepLleHHbIX COBbITUI Ha MOTOK MO BCEMY MUPY

OrpaHu4eHus:

e IHCTpyMeHTapun 4OKEH NogaepXnMBaTbCqd KOMNoHeHTOM MySQL.

e OHa cobupaeT faHHble TONIbKO NOC/e BKIKOYEHNA KOHKPETHOMO MHCTPYMEHTa 1
notpeburens.

e TpyaHo ocBo60aAMTb NaMATb. [Ja)ke eCcnum rno3)kKe OTKA4YNTE onpeaesieHHble
WHCTPYMEHTLI nnun notpebutenun, namatb He ByaeT ocBoboXKOeHa, MoKa Bbl HE
nepesanycTute cepsep.



HacTpoika MHCTPYMEHTOB MOHUTOPUHra

Cnuncok MHCTpymMeHTOB: https://mariadb.com/kb/en/performance-schema-setup instruments-table/

Tabnnua setup_instruments - BKJIIOYEHHbIE MHCTPYMEHTHI.

CTpyKTypa:
NAME Ha3BaHMne MHCTpymeHTa
ENABLED Bknto4veH nnuv HeT
TIMED MnaHupoBwmk. Ecnn disabled, paboTaTb He byneT

CRUD db, tables, users

ALTER USER 'root'@'localhost' IDENTIFIED BY 'newPassword';

CREATE DATABASE IF NOT EXISTS my_ timeweb;

DROP DATABASE IF EXISTS my timeweb;

CREATE USER 'sub user'@'10.0.%' IDENTIFIED BY 'password';
SELECT * FROM mysql.user;

DROP USER ‘'user'@'localhost';

Mpusnnerunn:
ALTER MeHSATb CTPYKTYpY Tabnuubl nnn b
CREATE Co3pnaBaTb HoBble Bl 1 Tabnuubl
DELETE Ypoanate cTpoku B Tabnuue
INSERT LobaBnaTb CTPOKKU B Tabnumuy
SELECT YuTaTb OaHHble N3 Tabnuubl
UPDATE O6HOBNATL AaHHble B Tabnnue
DROP Ypanats b/
ALL PRIVILEGES Bce, kpome GRANT;
USAGE PRIVILEGES HUKaKNX NpuBUNErumn;

FILE paspellaeT YnTaTb hasibl Ha CeEpPBEpE;


https://mariadb.com/kb/en/performance-schema-setup_instruments-table/

INDEX

DROP

EVENT

TRIGGER

MpuBUNErna Ha OencTeus

GRANT

SUPER

PROCESS

RELOAD

SHUTDOWN

SHOW DATABASES

LOCK TABLES

REFERENCES

CREATE USER

co3faBaThb UHOEKChl 415 Tabnuu;

yAansTb Tabnuusbl;

obpaboTka cobbITuiA;

cosfaHve TPUrrepos.

N3MEHATb NpaBa nosb3oBaTenen;

cynepnoJib3oBaTeb;

rnosiydeHne nHpopmMaunm o coctoaHnm MySQL;

MO3BOJIAET rnepe3sarpyxatb Tabamubl npuBUNErnni;

MO3BOJIAET OTKJIKOYaTb UK rnepe3arnyCckaTb 6a3y AaHHbIX;

MPOCMOTP Crncka 6a3 gaHHbIX;

610okmpoBaHmne Tabauy Npn ncnonbsosaHum SELECT;

CO34aHNe BHELLHUX KoYel a8 CBA3bIBaHUA Tabnuu,;

co3gaHune nosib3oBaTenen;

GRANT SELECT, INSERT ON my timeweb.* TO 'user'@'localhost'; wu3-nop root
GRANT ALL PRIVILEGES ON my timeweb.* TO 'user'@'localhost';

REVOKE SELECT, INSERT ON my timeweb.* FROM

npnMmeHeHune N3MEHEHUI

flush privileges;

CTaTyC, NPUJIOXKEHUS

mysqladmin version

mysqlshow mysql - cnucok Tabnuy 6 mysql

mysql_secure_installation

mysqladmin - agMUHUCTpPaTUBHOE

mysqlcheck - npoBepka

'user'@'localhost';



mysqldump - coxpaHeHune

mysqlimport - UMNOPT TEKCTOBbLIX DANIOB B HY>XHYO Tabauuy
mysqlpump - akcnopT 6a3bl B sql hann

mysqlslap - cTaTyc 3arpysku cepsepa

--print-defaults BBIBOAUT KOHPUI MO YMOYaHUIO



Postgresql

MoakntoyeHue:

psql
[]-U uMa nonb3oBaTens
0-W naponb

-d uMa 6asbl
Cbpoc napons nonb3oBaTtens: B panne pg_dba.conf

YcTtaHoBKa pg_dump pg_restore

sudo apt update && sudo apt upgrade

sudo apt install postgresql-client postgresql-client-common libpg-dev

pg dump -h 127.0.0.1 -p 5437 -U dbuser -d dbname -F p > ~/tmpdb.sql

KoMmaHAabl

CMUCOK MoJsib30oBaTenen

\du

SELECT usename, usesuper, usecreatedb FROM pg catalog.pg user;

Cco340aTb NoJsb30oBaTenNA

CREATE USER user _name WITH PASSWORD 'myPassword’;

CMEeHUTb MapoJib NoJib3oBaTend

ALTER USER user name WITH PASSWORD 'new password';

cnuncok 6a3 faHHbIX

\1
SELECT datname FROM pg database;



co3gaTb 6a3y AaHHbIX

CREATE DATABASE wmsa B[l;

drop database wMma_ B[

yCTAHOBUTb MpaBa MnoJjib3oBaTens Ha 6asy

GRANT ALL PRIVILEGES ON DATABASE databasel to dmosk;

CNMCcoK Tabnuu,

\dt

BoccTtaHoBneHue Ga3bl JaHHbIX

CREATE DATABASE mainbase restore WITH TEMPLATE template® ENCODING 'UTF8';
-- 3aBepwaeM BCe MNOLK/WYEHUs K mainbase

SELECT pg terminate backend(pid)

FROM pg stat activity

WHERE datname = 'mainbase' AND pid <> pg_backend pid();

-- 3. lepeumMeHoBbIBAEM OpuUruHanbHyl 6a3y B mainbase old

ALTER DATABASE mainbase RENAME TO mainbase old;

-- [ Takxe HyXHO 3aBepwuuMTb MOOKMAWYEHUs K mainbase restore, 4uT0o6b NepevMeHoBaTb eé
SELECT pg_terminate backend(pid)

FROM pg stat activity

WHERE datname = 'mainbase restore' AND pid <> pg backend pid();

-- 4. lMNepenMeHOBbLIBAEM BOCCTaHOBMIEHHYl 6a3y B mainbase

ALTER DATABASE mainbase restore RENAME TO mainbase;



AOMNHNCTPUpPOBaHNE
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3apaua: eCTb HEKPUTUYHbIN KO BpeMeHU cepBucC € Hebonbwnm obbeMom gaHHbIX. Heobxoanmo
HaCTPOUTb OTNPaBKYy pe3epBHbIX PalnioB pa3 B 15 MUHYT Ha BHELIHWN cepBUC 1 0oTobparkeHne
MMeH nocnefHuxX oTnpaBieHHbIX anoB Ha Aawbopae B Zabbix, npu oTcyTCcTBMK hansos B
TevyeHne 20 MUHYT reHepnpoBaTb OWKNOKY. MNpn Ka>KaoM nosy4yeHnun darna oTrnpasiaTb
coobuleHne B KaHan 06 ycnewHom nosiyvyeHum hansios.

B nanbHenweMm Hy>KHO 006aBUTb yaaneHne cTapbiX apXMBOB.

Pewnn cHavana cobpatb 0bpas n CoxpaHUTb €ro Ha JlokasbHOM Xabe, 3aTeM 3anyCTUTb 4Yepe3
compose.

CTpykTypa hannoB npoekKrTa.

db archiver (dir)
app (dir)
votes db arch (dir)
.env (file)
db_archiver (file)
cron_job (file)
Dockerfile (file)
requirements.txt (file)

docker-compose.yml

Ha3sBaHue Ha3Ha4yeHue

db_archiver OupekTopus. XpaHUTCSA NCXOAHbIN KOA, HAaCTPONKK AN
co3naHusa obpasa 1 apxuBbl.

db_archiver/app OvpekTopusa. UCXoOHbIM KO U apXUBbl

db_archiver/app/votes_db_arch OupekTopusa. B Hel nokanbHO ByayT COXPaHATLCSA apXMBbl

nepen oTNpaBKoOW Ha cepBep.

db_archiver/app/.env MNepemMeHHble oNs cCKpunTa



HasBaHue Ha3HayeHue

db_archiver/app/db_archiver.py CKpunT apxmBauum

db_archiver/cron_job HacTpowika nnaHupoBLka B obpase. Mocne cbopkn
obpa3za He HyXeH.

db_archiver/Dockerfile Mocne cbopku obpa3 He HyXKEeH.
db_archiver/requirements.txt DononHuTenbHble python nakeTbl. Mocne cbopkn obpasa
He Hy>XeH

docker-compose.yml

CocTaB ¢annos

.env

VOTE DB HOST=
VOTE_DB_PORT=
VOTE_DB_USER=
VOTE_DB_PASS=
VOTE_DB_NAME=

ARCHIVE SERVER IP=
ARCHIVE SERVER LOGIN=
ARCHIVE SERVER PASSWORD=
ARCHIVE SERVER DIR=

ZABBIX SERVER IP=

db_archiver.py

import subprocess

import os

from datetime import datetime
import logging

from dotenv import load dotenv
import paramiko

from zabbix utils import Sender

import time

# KOHCTaHTbhl U nor

LOCAL _ARCH DIR = "votes db arch"



logging.basicConfig(level=logging.INFO, filename="votes db archive.log", filemode="w",

format="%(asctime)s %(levelname)s %(message)s")

# 3arpyxaeMm nepemMeHHole U3 .env

load dotenv()

# YntaeM nepemMeHHble
host = os.getenv("VOTE DB HOST")
port = os.getenv("VOTE DB PORT", "5432")

user = os.getenv("VOTE DB USER")
password = os.getenv("VOTE DB PASS")

dbname = os.getenv("VOTE DB NAME")

arch server = os.getenv("ARCHIVE SERVER IP")
os.getenv ("ARCHIVE SERVER LOGIN")
arch password = os.getenv("ARCHIVE SERVER PASSWORD")

arch_username

arch dir = os.getenv("ARCHIVE SERVER DIR")

zabbix ip = os.getenv("ZABBIX SERVER IP")

def create file name() -> str:
timestamp = datetime.now().strftime("%Y-%m-%d %H-%M-%S")

return f"{LOCAL ARCH DIR}/{timestamp} backup.sql", f"{arch dir}/{timestamp} backup.sql"

def create backup(fname):

command = [

"pg_dump”,
"-h", host,
"-p", port,
"-u", user,
"-d", dbname,
“-F", "pt,

]

# lopgMewvBaeM naposib B OKpPyXeHue
env = {

**0s.environ,

"PGPASSWORD": password
}

is ok = True



try:
with open(fname, "w", encoding="utf-8") as f:

subprocess.run(command, env=env, stdout=f, check=True)

except Exception as e:
is ok = False
logging.error(f"Ounbka B co3paHuu 63kana: {e}")

return is ok

def remove transaction timeout(outputfile) -> bool:

YpanseTt cTtpoku 'SET transaction timeout = 0;' u3 yka3aHHOro ¢avna.

is ok = True

try:
# Yntaem ¢ann NocTpoyHO
with open(outputfile, "r", encoding="utf-8") as f:
lines = f.readlines()
# OunbTpyeM NUWHUE CTPOKM
cleaned lines = [line for line in lines if line.strip() != "SET transaction timeout =
0;"]

# lMepe3anucwiBaeM dain
with open(outputfile, "w", encoding="utf-8") as f:
f.writelines(cleaned lines)
except Exception as e:
is ok = False
logging.error(f"Ouwnbka B ypanenuu ctpok: {e}")

return is ok

def send file via ssh(outputfile, remote path):

is ok = True

try:
# Nopkniyvaemca no SSH
ssh = paramiko.SSHClient()
ssh.set missing host key policy(paramiko.AutoAddPolicy()) # aBToMaTuyeckoe pobaBrieHue
Kno4a

ssh.connect(arch server, port=22, username=arch username, password=arch password)



# Wcnonb3yem SFTP gna nepepauv ¢awnna
sftp = ssh.open_sftp()
sftp.put(outputfile, remote path)
sftp.close()

ssh.close()

logging.info(f"bakan ycnewHo otnpaBneH Ha {arch_server}:{remote path}")
except Exception as e:

is ok = False

logging.error(f'Ownbka npu otnpaBke daina no SSH: {e}')

return is ok

def send to zabbix(local output file):
sender = Sender(server=zabbix ip, port=10051)
d = datetime.now()
unix_time = int(time.mktime(d.timetuple()))
# Parameters: (host, key, value, clock)
resp = sender.send value('', 'filename', local output file, unix_time)
if resp.failed ==
# Print a success message along with the response time
logging.info(f"Value sent successfully in {resp.time}")
else:
# Print a failure message
logging.info("Failed to send value")

logging.info(resp.details)

if name == " main_ ":

local output file, remote output file = create file name()

if not create backup(local output file):
raise SystemExit()

if not remove transaction timeout(local output file):
raise SystemExit()

if not send file via ssh(local output file, remote output file):
raise SystemExit()

if not send to zabbix(local output file):

raise SystemExit()

cron_job



PATH=/usr/local/bin:/usr/bin:/bin
*¥/2 * * * % root cd /app && python3 db _archiver.py >> /var/log/cron.log 2>&1

* 06A3aTeNbHO MNocnefHAsA NycTas cTpoka!

requirements.txt

dotenv
paramiko

zabbix-utils

Dockerfile

FROM python:3.11-slim-bookworm

WORKDIR /app
# YcTaHaBnvMBaeM 3aBUCMMOCTM U zabbix-utils
RUN apt-get update && \
apt-get install -y --no-install-recommends postgresql-client postgresql-client-common
libpg-dev cron && \
rm -rf /var/lib/apt/lists/*
COPY requirements.txt .
RUN pip install --user --no-cache-dir -r requirements.txt
# KonupyeM CKpUNT M HAcTPOWKMU cron
COPY cron_job /etc/cron.d/zabbix-cron
# [laeM npaBa Ha BbINOJIHEHUE cron-danna
RUN chmod 0644 /etc/cron.d/zabbix-cron && \
touch /var/log/cron.log
CMD ["cron", "-f"]

Cbopka obpasa:

docker build -t db-archiver:0.3.0 .

CoxpaHeHue B peno3uTopumu
docker login https://hub.bobrobotirk.ru
docker tag db-archiver:0.3.0 hub.bobrobotirk.ru/db-archiver:0.3.0

docker push hub.bobrobotirk.ru/db-archiver:0.3.0

Co3paHMe KOHTenHepa:



docker-compose.yml

db_archiver:

image: hub.bobrobotirk.ru/db-archiver:0.3.0

container name: votes archiver

restart: unless-stopped # ABTomepe3anyck npu owunbkax
volumes:

- ./db_archiver/app:/app

Tenepb HY>XHO HacTpouTb zabbix trapper n BbiBECTU ero Ha gawbopa. Bce!
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Map

https://yandex.ru/map-
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e9fecl108dsource=constructor
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PostgreSQL



PostgreSQL
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