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SQL — Structured Query Lanquage

1986 — ANSI — SQL/86 (ISO B 1987)
1989 - SQL/86 — 3anpockl 1 cxembil

1992 - SQL/92 — cxeMbl, TpaH3aKumu,
coeguHeHuns1, aBTopmaaums

1995 - SQL/CLI — auHammnyeckmm SQL, ODBC
1996 - SQL/PSM — xpaHumMbIle npoueaypbl

1999 — SQL:1999 (SQL3) — 0bbekTHOE
pacwunpeHue, UDT

2003 — SQL:2003 — OLAP, XML
2006 — XQuery




OcHoBHble pa3genbl SQL

Co3gaHue/nameHeHune cxembl bl — DDL
3anpocsbl k gaHHbiM (CRUD) — DML, DQL
OrpaHn4yeHunsa LernocTHOCTN N TPUrrepbl
TpaH3akuuu

[MpenctaBneHus b

YnpaBneHue OoCTynom

CTPYKTYPbl (PN3NYECKOIO YPOBHS



OcHOBHble 00bekTbl b/

Tabnuubl (table)

[lpeacraBrneHus (view)

Tpurrepesl (trigger)

OrpaHn4yeHus uenocTHocTu (constraint)

XpaHuMmble npoueaypbl 1 pyHKuun (procedure,
function)

[lpaBuna cpaBHeHUa (collation)
[omeHbl (domain)
[TocneooBaTenbHOCTU (Sequence)



TpaH3akunn

* Habop (oaHa nnu bonee) onepaunn Hag
bl]l, KOTOpPbIN BLINONHAETCA aTOMapPHbIM

obpa3som.

* BbinonHsawoTca nmbo Bce onepaunm
TpaH3akuun, NMbo HM oHa U3 HUX.



TpeboBaHua ACID

Atomicity — ATomMapHOCTb

— Pukcauns nameHeHnn B b1 nocne ycnewHoro
3aBepLUeHns Bcex onepaumin (BCe UnNu HUKTO).

Consistency — CornacoBaHHOCTb

— 1o n nocne tpaH3akuuun bl HaxoauTtcs B
COrnacoBaHHOM COCTOAHUN

Isolation — V3onmnpoBaHHOCTb

— BbinonHeHue napannenbHbIX TpaH3aKkuun
He3aBMCUMO Apyr OT Apyra (Kak nocrnegoBaTesbHbIX)

Durability — [lonroese4HocCTb
— PesynbTaT TpaH3aKkUnun CoOXpaHeH n HeobpaTum



SQL onepaTopbl TpaH3akLun

begin transaction [ lm4 |
- HAa4aTb TPaH3aKUuio

Commit transaction
- 3adomkcmpoBaTb TpaH3aKLUUIO

Rollback transaction
- OTKATUTb TpaH3a|<uv|+o

Save transaction iva_ Touku
- Co3gaTtb TOYKY COXpaHEeHUs



[Ipumep NpocTon TpaH3aKLUUK
C oukcaumeu

begin transaction
insert into Person values(....)
insert into Workers select from Person ...

update Person set ....

commit transaction



[Ipumep NpocTon TpaH3aKLUUK
C OTKaTOM MO YCIOBUIO

begin transaction
insert into Person values(....)

insert into Workers select from Person ...

update Person set ....
If not exists( select ...)
rollback transaction
else
commit transaction



[lpMep TOYKU coOXpaHEHUS

begin transaction t1

insert into Person values(....)
save transaction point1

insert into Person values(....)
save transaction point2

insert into Workers values(....)

insert into Workers values(....)
rollback transaction point2

update Person set .....
commit transaction t1



CBoucTBa TpaH3aKLun

dukcaunsa TpaH3akUMn TONbKO ecrin Bce
orpaHn4yeHuna uenoctHoctu bl BbinonHATCA.

icnonb3oBaHWe XXypHarna TpaH3akuun ang
ydyeTa OeNCTBUU NMPU BbINONTHEHUN TPpaH3aKLUUN.

Coon (nporpaMMHbIN UM annapaTtHbIn) UInn
HapyweHue uernoctHoctu b npu nobon
onepauuun BedeT K OTKaTy BCen TpaH3aKLuun.

Ecnu TpaH3akums He yKa3aHa, TO OHa COAEPXKUT
oaHy SQL komaHay.



YPOBHU N30N4ALMN TPAH3aKLNU

READ UNCOMMITTED

— AOCTYN K «MYCOpY» APYruxX TpaH3aKLmi

READ COMMITTED

— BUOUT TONbKO (PUKCUPOBaHHbIE AaHHble. Ho BUANT
pe3ynbTaTbl APYrMX TPaH3aKUui

REPEATABLE READ

— [1poYTeHHbIE AaHHbIe Bcerga BuaHbl. M.6. daHTOMBI.

SERIALIZABLE

— 6n0|<|/|p0|3|<a CYMTAHHbIX OAHHbLIX OT UBMEHEHUN N3BHE



OnpegeneHne n3onsaunn
TpaH3aKLUN

« SET TRANSACTION ISOLATION
LEVEL READ UNCOMMITTED

* 3aQaeT ypoBEeHb N30NALMN OAaHHOW
TpaH3aKkyunu (4To OHa BUOWUT)

* He BNUHAEeT Ha paboTy Apyrux TpaH3akuumn
(4TO OHUM BMOAT)



OcobeHHble TpaH3aKuun

* Bno)eHHble TpaH3aKumu
— OTKaT BHELUHEW BedET B OTKATy BHYTPEHHUX
— OTKaT BHyTpeHHeI7I BedeT B OTKAaTy BHELLHUX

— QuKcaumna BCex TONbKO NMpu 3aBepLUEHNN
camMoW BHeLLHeWn

— CyYeT4yunK TpaH3aKkumn

* PacnpeneneHHasa TpaH3akyus
— CopepXxuT pacripeaeneHHbin 3anpoc



[lpegctaBneHua (view)

Ob61bekTbl Bl
BupTyanbHble Tabnuubl

McnonbaytoTcs HapaBHe C 0ObIYHbLIMY
Tadbnuuamu

He copepXaT gaHHbIX

XpaHAaTca B popme OTKOMMNUNINPOBAHHOMO
3anpoca

[Tpn obpaLleHUn BbINOSNHAETCH
COOTBETCTBYHOLLMN 3anpocC



DDL ana npeacrtaBneHnn

Co30aHue
CREATE VIEW WUwmsa [ (nong,... )]
AS SELECT ...

VameHeHue (rpu coxpaHeHuu roseu)
ALTER VIEW Uma [ (nong,... ) ]
AS SELECT ...

YoarneHue
DROP VIEW Nms



[lpmep npeacraBneHns

create view Worker as
select fio,age
from Person where work is not null;

= Worker(fio, age)

Select * from Worker where age>25;



[lpumep npeactaBneHns C
nepenMMmeHoBaHMEM MNONENn

create view Worker(name,vosr) as
select fio, age
from Person where work is not null;

= Worker(name, vosr)

Select * from Worker where vosr>25;



Vlcnonb3oBaHWe npeacTtaBneHNN

* OnpepeneHune
— Ha ocHoBe ntobbix 3anpocoB Ha BbIDOPKY

— Ha ocHoBe ntdoro konnyecTso Tabnuu nnu
npencraBneHnn n3 pasHoix bl

 lcnonb3oBaHue

— HapaBHe B Tabnuuamun B nobon vyactu select —
3anpocos (from, exists, ...)

— BmecTo Noa3anpocoB B CJIOXKHbIX 3arfnpocax

— B ntobbix onepaymax npm coeanHeHum
Tabnuu/npeactaBneHnn

— HasHavaTb Ha npeacTtaBneHne MHAEKChl U TPUrrepsbl



[lpMmep npeacraBrneHna Ha
OCHOBE HEeCKOIbKUX Tadbnuu

create view Worker as
select Person.”, Org.”

from Person join Org on
Person.work=0rg. title;

Select * from Worker join City
on Worker.city = City.name
where Worker.post = ‘dir and City.capital = true;



ObHoBNAemMoe npeacraBrieHne

[lonyckaeT BbINONMHEHNE KoOMaHA insert,
update, delete

OcHOBaHO Ha ogHoOW Tabnuue nnu
obHoBNSIEMOM NpeAcTaBrieHnn

CooepXXut Bce obsasaTternbHblie U
KrnoYyeBble Nosns

3anpoc He COOEPXKUT ornepaTopsbl No
npeobpa3oBaHUIO CTPOK, HaNpuMep,
rpynnupoBKK, arperMpoBaHms n 1.4.



YnpaBsneHue goctynom K b/l

* [lonb3oBaTtenu
— peHTudurkaTopbl aBTopmsaumm (MMeHa)
— [lony4yaloT npuBUNErnn N ponu

* Ponwu

— IMeHOBaHHblIe HAabopbI NPUBUNETNN
— HasHavatloTca nonb3oBaTenam 1 gpyrum ponsm

* [lpmBmnerun gocrtyna
— Ha obbekTbl B
— Ha BbINoNHeEHNe OencTBUin



[lpuBMnernn gocryna
SELECT, INSERT, UPDATE, DELETE

— anga Tabnuy n npegcrtaBneHnn (1 nonen)

REFERENCE

— HasHayeHun orpaHnyeHmnn (Ha nons)

USAGE

— Wcnonb3oBaHne/obpalueHune kK 06bekTy bl

TRIGGER

— Co3pgaHuve Tpurrepa

EXECUTE

— BblinonHeHne npouenypbl Unn yHKUMK

ALTER

— CosgaHue, nsmeHeHne n yganeHne obbwekToB B obnacTtu

ALL PRIVILEGES

— Bce gencrteusa Hag oObekToM



Co3naHue nosnb3oBaTens

CREATE LOGIN Uma [ WITH onunn |

CREATE LOGIN nick WITH
password="123’

Onuun: naponb, B, TMN aBTOPU3aLN,
NONMUTUKN Be30nNacHOCTU U T.4.



ABTOpU3aLna

CONNECT TO cepBep AS nwvs
AUTHORIZATION noruH

- NOAOKIMKOYUTBCA K CepBepy Nnog MMeHem

CURRENT _USER - nmsa TekyLwero nonb3oBartens

 SETUSER norvH - nameHuTtb nonb3oBaTtens
(EXECUTE AS USER = ‘'nmsa')



Ha3HadyeHune npuBunernn

GRANT cnucok npuBunermu
ON obbvekt b/

TO cnuncok nonb3oBaTerneun
[ WITH GRANT OPTION ]

WITH GRANT OPTION — npaBo
Ha3Ha4YeHua NpMBUNErun gpyrum



[ lpumMmepbl Ha3HaYeHna NnpuBMNernn

* Grant SELECT, INSERT ON Person to
nick, ann with grant option;

* Grant SELECT (fio,age) ON Person to tom;

* Grant ALL Privileges ON Person to jack
with grant option,;



AHHYyINMpoBaHWe NpuBUNErun

REVOKE cnuncok _npusunernu
ON obbekT bl

FROM cnucok nornb3oBaTernen
[ CASCADE |

* YaaneHue npmuBuUnerMm B COOTBETCTBUUN C
anarpamMmmon HasHavyeHumn

* CASCADE - oTmeHa npaB no kackagy



AHHyNMpoBaHMe npaBa Ha
nepegadvy npuBunerun

REVOKE

GRANT OPTION FOR
CMUCOK_NpUBUNETNA

ON obbekt b/

FROM cnuncok_nonb3oBaTeneun
| CASCADE ]

* Camu npuBmniermn COXpaHAKTCA.

* CASCADE - HasHa4yeHHble TPETbUM NULaM
npmBunernm oyayT aHHYNMPOBAaHbI.



Ponwu

* Co3gaHue ponu B b/l
CREATE ROLE nwms;

* HasHa4eHue npuBmnernn ponu
GRANT .... TO wuwms;
* HasHa4eHue ponu
GRANT vnma TO noruH, ponsb;



[lpumep ponewn

CREATE ROLE student;

CREATE ROLE aspirant;

GRANT ... ON ... TO student;

GRANT student TO ivanov, petrov, aspirant;
GRANT ... ON ... TO aspirant;

GRANT aspirant TO minina, popov;

REVOKE aspirant FROM popov;




YPpOBHU NPUBUNIETNIA

* YyeTHaqa 3annckb Ha cepBepe (Bxona)
* YyeTHaqa 3anuck B bll (nonb3oBaTternb)

* [1lpyBmnernu goctyna Kk bl
* [1lpuBunernn gocrtyna Kk cxeme b/l

* [NpuBunerumn gocrtyna Kk 06BHEKTY CXeMb!
(Tabnuua v TA)

* [puBunernn gocrtyna k nonsam obbekTa



Brnagenevu obbekTa

TOT, KTO co3aan o0bekKT
MmeeT Bce npuBmnernn Hag o0 bLEKTOM
MoxeT ObIiTb USMEHEH

[1o ymMmon4aHuio Ucnonb3yeTca cxema
BnagenbLa



