Jlekumns 6.

A3bIK SQL - npoaomKeHue



CoeanHeHue Tabnuu
npu BblIOOpPKeE



SELECT: coegmnHeHune tabauy,

. SQL JOINS G:.

SELECT <select list> SELECT <select_list>
FROM TableA A FROM TableA A
LEFT JOIN TableB B RIGHT JOIN TableB B
ON A.Key =B.Key ON A Key =B.Key

SELECT <select _list>

FROM TableA A

INNER JOIN TableB B

ON A Key =B.Key
SELECT <select list> SELECT <select _list>
FROM TableA A FROM TableA A
LEFT JOIN TableB B RIGHT JOIN TableB B
ON A.Key =B.Key ON A.Key =B.Key
WHERE B.Key IS NULL WHERE A_Key IS NULL

ELECT <select _list>
FROM TableA A

SELECT <select_list> FULL OUTER JOIN TableB B
FROM TableA A ON AKey = B.Key

FULL OUTER JOIN TableB B WHERE A.Key IS NULL

ON A Key = B.Key OR B.Key IS NULL




CoeamHeHne Tabany,

CoeAiMHeHUe MO paBeHCTBY (BHYTpeHHee coefuHeHue)

Tabnuuya E: CTyaeHTsl Tabnuua F: OUEHKM
ID | Wms ID | NpeameT | OueHka
el e s |oeeeee-
1 | WsaH 1 | MatemaTuka| 5
2 | Mapusa 2 | ®n3mka [l
EMF
ID | WmA | NpeameT | OueHka
s L | mmmmnnes = =emee
1 | MeaH | MaTemaTuka| 5
2 | Mapua | Pm3uka | 4




BHyTpeHHee coeanHeHune

Ycnosusa coeanHeHus n punotpaumusa sHytpm WHERE

SELECT customer.name, vendor.name, vendor.city
FROM vendor, customer
WHERE vendor.city=customer.city AND vendor.percent > 11

YcnoBue coeanHeHns BHyTpu FROM, ycnosue dunbrpaumum sBHytpy WHERE

SELECT customer.name, vendor.name, vendor.city
FROM vendor

INNER JOIN customer ON vendor.city=customer.city
WHERE vendor.percent > 11




BHYTpeHHee coeiuHeHue TabauL,

B paHHmnx Bepcnax SQL (oo ctanpapta SQL-92) He cywecTBoBano

CMHTaKCUCa JOIN .

CoeflMHEHWA JeNanucb Yepes AeKapToBo npou3eegeHune + GunbTpaumio B
WHERE :
sql O

1 SELECT * FROM a, b WHERE a.id = b.id;

HauymHaa c SQL-92, bbin BBeQEH ABHLIM CUHTAKCKUC JOIN |, 4ToDbl OTOENNTE

JIOTUKY COeJMHEHUA OT NOrMKKM dunbTpaumm.




BHYTpeHHee coeiuHeHue TabauL,

% CTapbl¥ CTH/Ib (3anyTaHHO M ONacHo):

sql

1% SELECT *

2 FROM users, orders, products

3 WHERE users.id = orders.user_ 1id

4 AND orders.product_id = products.id
o

AND products.name = 'Laptop';

— TpyAHO NOHATb, Kakue Tabnunubl CBA3aHLI, @ YTO — PUALTP.




BHYTpeHHee coeiuHeHue TabauL,

Hoebin ctunb (noHATHO M Be3onacHo):

sql

SELECT *
FROM users

5 o

2

3 INNER JOIN orders ON users.id = orders.user_id

4 INNER JOIN products ON orders.product_id = products.id
5 WHERE products.name = 'Laptop';

-~ YéTko BnaHo:

. users COeNMHAETCA C orders MO wser_id |,

orders COeIMHAETCA C products MO product id ,

* A products.name = Laptop’. — 3T0 QUALTP, @ HE YC/I0BME COEQMHEHWMA.




BHYTpeHHee coeiuHeHue TabauL,

» Bo Bcex cospemenHbix CYB]] (PostgreSQL, MySQL, SQL Server, Oracle, SQLite)
onTUmMK2aTop npeobpasyeT 06a BapWaHTa B OQWMH W TOT Xe NJaH BbINONHEHKUA.

* T0eCTb pa3HULUbI B CKOPOCTK HeT.

« HoAaBHbLIA JOIN noMmoraer ONTUMKU3aTOPY nydwe NoHMMaTe HaMepeHWA NporpaMMmCTa.

Bcerpa ncnonb3yuTe ABHbIM CMHTAKCKUC JOIN .
* 3TO CTaHAAPT Ae-PakTo B MHOYCTPUM.

» KoOJ CTaHOBMWTCA NOHATHee, 0C0OEHHO B CIOXKHbIX 3dalpocax.




CoeagunHeHune TpEX N bonee Tabauu,

SELECT customer.name 'lokynartenb', vendor.name 'Tlpopasel', vendor.city,
‘order .order_date, ‘order'.summa
FROM vendor
INNER JOIN customer
ON vendor.city=customer.city
INNER JOIN “order’
ON ‘order .customer_id=customer.id;



CoeagunHeHune TpExX n bonee tTabauu,

INNER JOIN — 3TO KOMMYTaTMBHaa M accouMaTMBHaa cnepauuns B PenfiunoHHOM

anrebpe. 3170 o3Hauaer:
e AINNERJOINB = BINNERIOINA
e (AINNER JOINB)INNERJOINC = AINNER JOIN (B INNER JOIN C)

[Mo3ToMy Normueckm (T.e. Kakue CTPOKW NOMNaayT B pe3ynbTaT) — NOPAACK He

BaxeH, e YCNOBEMA COEAWMHEHWA KOPPEKTHBI M O4HO3Ha4YHbI.

Mpumep:
sql O
1 -- BapuaHT 1
2 , SELECT * FROM users
3 INNER JOIN orders ON users.id = orders.user_id
4 INNER JOIN products ON orders.product id = products.id;
&
6 -- BapuwaHt 2
7 » SELECT * FROM products
2 INNER JOIN orders OM products.id = orders.product id
9 INNER JOIN users ON orders.user_id = users.id;

Oba 3anpoca BepHYT OAMH U TOT Xe Habop cTpok (BO3MOXHO, B pa3HOM NOpPAAKE,

HO 3TO HE BAMWMAET Ha COﬂ,E‘[ﬁ]KﬂHHE}.



CaMoobbeanHeHne

Hantu Bce napbl NoKynareneun, UMerLwWwmux oANHaKOBbIN PEUTUHT

SELECT a.name AS Customer1, b.name AS Customer2, a.rating
FROM customer a, customer b
WHERE a.rating=b.rating



CoegMHeHMe ¢ pe3y/IbTaTOM NoA3anpoca

BbiBECTM MMEHA NOKYMaTeNeN U CyMMbl X 3aKa30B, HO TOJIbKO AJ151 TEX, Y KOro
6os1iee ABYX 3aKa30B.

SELECT
c.name AS customer name,
order stats.total sum
FROM customers c
INNER JOIN (
SELECT
customer id,
SUM(summa) AS total sum,
COUNT(*) AS order count
FROM orders
GROUP BY customer id
HAVING COUNT(*) > 2
) A5 order_stats ON c.id = order stats.customer id;



CoegMHeHMe ¢ pe3y/IbTaTOM NoA3anpoca

BbiBECTM MMEHA NOKYMaTeNeN U CyMMbl X 3aKa30B, HO TOJIbKO AJ151 TEX, Y KOro
6os1iee ABYX 3aKa30B.

SELECT
c.name AS customer name,

SUM({o.summa) AS total sum
FROM customers c
INNER JOIN orders o ON c.id = o.customer id

GROUP BY c¢.id, c.name
HAVING COUNT(o.id) > 2;

,ﬂ.ﬂ, TOT XKe pe3ynbTal MOXKHO NOAYUYHNTE bes noj3anpoca, U arperaymo MoxKHO I:l"'l

HYy>XHO!) NpMMeHATb HENOCpeACTBEHHO K pe3yabTaty INNER JOIN . Ha camom aene,

TakoW NoAxoA 4Yacto npoile, Kopode U 3¢ peKTUBHee,



BHellHee coeauHeHmne Tabau,

B oTAn4me oT BHYTPEHHUX 06 bEAUHEHWNIA, KOTOPbIE CBA3bIBAOT CTPOKU ABYX
TabuL, BHELLHME 0ObeANHEHMNS BKIOYAIOT B PE3Y/IbTAT TaKXKeE CTPOKU, HE
MMerLMe nap.

BbiBectu Bce napsbl Mpopasel-Mokynartens (B TOM uncae npoAasL,oB, HE
UMeIoLMX NOoKynaTenew )

SELECT vendor.name, customer.name
FROM vendor LEFT OUTER JOIN customer
ON vendor.id = customer.vendor _id

SELECT vendor.name, customer.name
FROM customer RIGHT OUTER JOIN vendor
ON vendor.id = customer.vendor _id




SELECT: coegmHeHne HECKOIbKMX TabauL,

BHellHee coeanHeHUe

B oTAn4me oT BHYTPEHHUX 06 BbEAUHEHWNIN, KOTOPbIE CBA3bIBAOT CTPOKU ABYX
TabuL, BHELLHME 0ObeANHEHNS BKIOYAIOT B PE3Y/IbTAT TaKXKe CTPOKU, HE
nMerone nap.

BbiBectu Bce napsbl Mpopasel-Mokynartens (B TOM uncae npoAasLUoB, HE
UMeIoLMX NOoKynaTenew )

SELECT vendor.name, customer.name
FROM vendor LEFT OUTER JOIN customer
ON vendor.id = customer.vendor _id

SELECT vendor.name, customer.name
FROM customer RIGHT OUTER JOIN vendor
ON vendor.id = customer.vendor _id




PensauuoHHbIe CBA3U MeXAYy
Tabanuamu ¢ NoOMoLLbIO
BHELLUHUX KJIIOYEN



BHeLwWHun Koy

BrewHui kntou (foreign key) — 310 atpubyt (Mnm Habop atpubyTos) B oAHOWA
Tabnuue penAuMoHHOR Basbl AaHHBIX, KOTOPLIA CCBINAETCA Ha NEPBUYHbIA KAOY
(primary key) apyroi Tabnuubl (Wav Tol xe camoi Tabaunubl). OH obecneuvsaeT
LeNOCTHOCTb AaHHbIX W CBA3KM MexXxay Tabnuuamu, peannsya KOHLEnuuo

PENAUMOHHBIX CBA3EeN.



N9 Yero Hy»>XeH BHELLUHWM KJ1oY

1. ObecneueHue ccoilouHOW UenocTHocTu (referential integrity)

rapaHTprET. UTO 3HAUEHWE BHELWHero knwda anbo:

® COOTBETCTBYET CylwlecTByHOWEMY IHAUEHWUHO NEPBEUUYHOIO KAHOU4a B

CBA3aHHoW Tabnuue,

e nubo aenaetrca NULL (ecau paspelleHo).

2. Cosganwne ceBasel mexay Tabauuamm

[TozBOnAeT MOAENUMPOEBEATE OTHOWEHWA. OAWMH-KO-MHOTUMM, OAWH-K-OAHOMY,

MHOTMe-KO-MHOMMM (Uepes ceAsyowWy o Tabauuy).



N9 Yero Hy»>XeH BHELLUHWM KJ1oY

Mopaepkka KackagHbIX onepauni

Hanpumep, npy yaaneHWW poaANTENLCKOW 3aNUC MOXHO aBTOMAaTUUecKu
yAaNnATb WAK oDHOBAATL goUepHue 3anuck ( ONDELETE CASCADE , ON UPDATE
CASCADE ).

YnpouweHue sanpocos ¢ JOIN
BHewHWe KnouM AenaroT CBA3KM ABHbIMK, uTo nomoraeTt CYB/] onTtMMmmn3nposaTh

3dNpocCkl U CTPOWTE MNAaHBI BBINOAHEHWA.



BHeLWHUN KNtoY - NpUMepb!

Mpumep 1: CBASL "OAWH KO MHOTMM"™ — FimeTE W 3akazml
sql
1 -- Tabnuua kKnWeHTOB
2 , CREATE TABLE Clients (
3 client_id INT PRIMARY KEY,
4 name VARCHAR(166)
5 )
6
7 -- Tabnuuya 3akaszoB
8 , CREATE TABLE Orders (
9 order_id INT PRIMARY KEY,
10 order_date DATE,
& | client_id INT, -- BHEWHWA KIKY
12
13 FOREIGN KEY (client id) REFERENCES Clients(client_id)
14 ON DELETE CASCADE -- npu yhaneHun KAWeHTa yAanAKWTCA ero 3akasw
15 ON UPDATE CASCADE -- npu wu3meHenuw client id obHoenaAwTca u B Orders
16 );
“3paece client id e 1abavue Orders — eHewHWA KA, coeinaowminca Ha chient id e Clients .

3710 o3HauaeT: KX Obll 3aKa3 .FTIDta'H{?L:}.J'IQ.HLJfT? KaKoOMy-mo KJaUeHImy. g



BHeLWHUN KNtoY - NpUMepb!

Mpumep 2: CamocBA3b (peKypcuBHaA CBA3b) — CotpyaEEkE WM UX PYKOBOAWUTENM
sql
1, CREATE TABLE Employees (
2 emp_id INT PRIMARY KEY,
3 name VARCHAR(188@),
4 manager id INT NULL, -- moxeT OwTe NULL (Hanpwmep, y reHepantHOro gupexktopa)
L
6 FOREIGN KEY (manager_id) REFERENCES Employees(emp_id)
£ )

“3pecte manager id cceinaeTcA Ha emp id B TOW ke Tabnuue.

3TO NO3BOARET M CAENUpPOEBATE HERAPXHMKD: COTPYAHMWMK — ero pyKoeogWuTEeN: — PYKOBOAWNTENL DYKOBOAWTENA W T.A.



BHELUHMM KoY - NpUMeEDpBI

Mpumep 3: CBA3b "MHOrME KO MHOTMM"™ — CryaeHtal M IGpca yepes CBA3YHOLLYHO
Tabnuuy
sgl O &

CREATE TABLE Students (
student_id INT PRIMARY KEY,
name VARCHAR(1@@)

)

. CREATE TABLE Courses (
course_id INT PRIMARY KEY,

1‘.-'
2
3
4
5
6
7
8 title VARCHAR(208)
9

)s
16
11 -- Ceasywwas Tabnuya
12 , CREATE TABLE Enrollments (
13 student_id INT,
14 course id INT,
15 enrollment_date DATE,
16
17 PRIMARY KEY (student id, course id),
18
19 FOREIGMN KEY (student id) REFERENCES Students(student id)
28 ON DELETE CASCADE,
21
22 FOREIGMN KEY (course_id) REFERENCES Courses(course id)
23 ON DELETE CASCADE

7



BHeLwWHun Koy

[Mpw cozpaHuu Tabnuubl ¢ NnoMoulbio onepatopa CREATETABLE B SQL sHewHWA

KAKOU MOXHO 3a4aTb ABYMA cnocobamm:
1. BHyTpw onpegenennsa ctonbua (inline / column-level constraint)

2. OtaensHo nocne onpeaeneHua scex ctonbuos (table-level constraint)



BHELUHMI KoY Ha YPOBHE CcTo/16L,a

3apnaértca cpasy nocne obbaBaeHMA cTonbua, KOTOPLIA ABAAETCA BHELWWHMM KAHOUOM.
MoaxoawuT, Koraa:
¢ BHewWwHWH KNou cocToUT U3 oaHoro crtonbua.

# Cuntakcuc:

sql O
1 ., CREATE TABLE table name (
2 column_name data type REFERENCES referenced table (referenced column),
3
& )s
B Mpumep:
sql O

1, CREATE TABLE Orders (

2 order_id INT PRIMARY KEY,

3 client_id INT REFERENCES Clients{client id), -- inline FK
4 order_date DATE

5

)i



BHELHWUI KAtoY Ha YpoBHE TabinLbl

3aaaéTca oTAeNbHOW CTPOKOW B Tene CREATE TABLE |, nocne Bcex ctonbuos.
MoaxoauT Bcerga, ocobeHHo Koraa:

¢ BHelWwHWA KNHY COCTOWT U3 HECKONBbKMX CTONBL OB (COCTAaBHOW KNHU),

e Bbl XOTUTE ABHO AaTk MMA OrpaHnueHuto (constraint),

e XOTUTE UCNONL30BATL ACNOAHWUTENLHLIE ONUWK ( ONDELETE , ONUPDATE

T.,ﬂ,.) E Donee unTaeMom BWUAE.



BHELLHMI KoY Ha YpOBHE TabauLibl

B Mpumep 1 (npocTon):

sgl

1, CREATE TABLE Orders (

2 order_id INT PRIMARY KEY,

3 client id INT,

4 order_date DATE,

5 FOREIGN KEY (client_id) REFERENCES Clients(client_id)
b ON DELETE CASCADE

7 OM UPDATE CASCADE

8

);
B Mpumep 2 (cocTaBHOW BHELWWHWA KAKOU):

sgl

1, CREATE TABLE OrderDetails (

2 order_id INT,

3 product_id INT,

4 quantity INT,

5 PRIMARY KEY (order_id, product_id),
6

7

8

FOREIGN KEY (order id, product id)
REFERENCES ValidCombinations(order id, product id)

)3

"3AeCb BHEWHWA KNKOY COCTOMT U3 ABYX cTONBUOB — 2a4aTk €ro Ha yp

HEBO3MOXXHO, TON:KO Ha ypoeHe Tabanukl. ©



KackaaHble onepauuu



3a4eM HY>KHbl KacKagHble onepauuu

KackaaHble onepauumM (MN1M KackagHoe noBegeHue, cascading actions) B
pPenAUMOHHBIX Da3ax AaHHbIX — 3TC MEXaHW3M aBTOMAaTWUEeCKOro BbiMONHEHWA
NeACTBMA B AOYepHUX (3aBUCUMBIX) Tabanuax Npy U3MEHEHUKW UAKW YAANEHWUK
3anuceid B poANTENbCKOW (OCHOBHOW) Tabnuue, Ha KOTOPYHO CCINAKOTCA BHELWHWE

KNHOY K.

O HM HaCTpaWEBEdAHOTCA NPW oNpeaciceHi BHEWHENO KAKO4Ya C NOMOLWBRO onunia ON

DELETE w ONUFPDATE .

OHKW obecneunBaroT:
e LlenocTHOCTb AaHHbIX (HWKAKWX «BUCAYWNX® CCbINOK),
¢ ABTOMaTM3auUMWIO CONPOBOXAEHWA CBA3AHHbLIX 3annceHn,

. anﬂCKES}I’EMDE noBeaAcHWE NpKY MSMEHEHWAX B pD,[I,HTE‘III::CKDI.-T'I TEEL!"II.-"ILLE'.



1.

KaCKaIEI,HbIe onepaunun rnpun yaaneHmm

ONDELETE — JTO genaTtb NpW yaaleHWW 3anMcu B poAuTeNIbCKON Tabnuue
BAPUAHT NMOBEAEHWE .i,
CASCADE YaanuTe BCe CBA3aHHbI® 3anMncK e godepHaid Tabnuuye.
SET NULL YcTaHoBWTL 3HaueHmne eHewHero kmoua B NULL  (tonwko ecam cronbeu gonyckaer NULL ),
SET DEFAULT YCTaHOBWTE 3HAYEHME NO YMOAYAHKUKD (BCAM OHO 238aH0 AnA ctonBua).

RESTRICT ; NOACTION

3anpeTuThb Y4aNeHNe, eCv CyLWMeCTBYHOT CEASaHHbIE 3anncK. (3To NoBeAeHWe MO yMoaYaHuio 8o mHorx CYB/L)



KackagHble onepauum npu yaaieHmnu

2. ONUPDATE — uTO 4Aenarte NpU N3MEHEHWHW 3HAYEHWA NEPEUYHOIO KA1HO4Ya B pﬂﬂHTEﬂhCKGFI TEEU'IHLI.E'
BAPHMAHT NOBEAEHWE
CASCADE ABTOMaTMYECKM 0DHOBWTDb 2HaUEHWE EHELLHEND KAKUA B A0UepHel Tabauue.
SET NULL YcTaHoBWTL BHewHKWA kmouy g NULL
SET DEFAULT YCTaHOBWTE ZHAUEHWE MO YMOAUAHWHD,

RESTRICT / NOACTION 3anpeTUTb U3MEHEHWE NEPBNUYHOND KAKOUA, 8CK €CTh CEAZaHHLIE 3aMUCH,



KackagHble onepauum - NpuMepbl

ﬂpumep 1: ¥YaaneHwe knueHta — YA4anuTb BCE €0 3aKasbl

sql

CREATE TABLE Clients (
id INT PRIMARY KEY,
name VARCHAR(1©@)

)i

, CREATE TABLE Orders (
id INT PRIMARY KEY,
client_id INT,

5
2
3
4
g
&
7
8
9 amount DECIMAL(18,2),

10
11 FOREIGN KEY (client_id) REFERENCES Clients(id)
12 ON DELETE CASCADE -- npu yAaneHWW KNWeHTa — YAaNAKTCA ero 3aKaszol

13 );



KackagHble onepauum - NpuMepbl

Mpumep 2: YaaneHue kateropum — obBHYNUTb CCBINKY B TOBapax

sql

1, CREATE TABLE Categories (

2 id INT PRIMARY KEY,

3 name VARCHAR(58)

4 );

5

6 , CREATE TABLE Products (

7 id INT PRIMARY KEY,

8 name VARCHAR(1e@),

9 category id INT NULL, -- gonyckaeTr NULL
18
11 FOREIGN KEY (category id) REFERENCES Categories(id)
12 ON DELETE SET NULL -- ecnu kaTeropua yhaneHa — Toeap ocTaércAa Dez kaTeropuu

13 );



KackagHble onepauum - NpuMepbl

anMEp 3: 3anpe1 yaaneHua, ecnn €CTb 3aBUCHMMBbIE 3anUCK

sql

1, CREATE TABLE Authors (

2 id INT PRIMARY KEY,

3 name VARCHAR(1e@)

4 );

5

6 , CREATE TABLE Books (

7 id INT PRIMARY KEY,

3 title VARCHAR(28@),

9 author_id INT,

18

11 FOREIGN KEY (author_id) REFERENCES Authors(id)
12 OM DELETE RESTRICT -- wnW NpocTo He yKasweaTe ON DELETE (noBegeHwe No yMONYaHWW)

13 );



[Tloa3anpochol



[Toa3anpochl

Mopa3anpoc - 3To 3anpoc, NOMELWEHHbIN (B KPYr/ibIX CKOBKax) B APYryto
MHCTPYKUMio SQL.

* HekoppenupoBaHHble (B/0XXeHHbIe) MNoA3anpockl. BbINo/HAOTCA NeEPBbIMYU,
He3aBMCUMO OT COoAEepIKaLLlero 3anpoca.

* KoppenupoBaHHble (CBSiI3aHHbIE) NoA3anpockl. BbiNoaHAOTCA B cocTaBe
coeprKallero 3anpoca, CCbl1atoTcs Ha OAMH UM HECKOJIbKO CTON0L,0B U3
cofiepXallen MHCTPYKLMUN.



BnoxeHHble (HeKoppeMpoBaHHbIE) 3anpochl

BHyTpn HAVING MOXXHO NpuUMeHATb NoA3anpockl, KOTOPbIe He Aal0oT MHOXeCTBa
3HAYEHUN.

Hantn konanyecTtBo nokynareneum ¢ peMTUHIOM, NMpeBbILLAOLWUM cpeaHee
3Ha4YeHue gaa nokynarteneun us CapaHcka

SELECT rating, COUNT(DISTINCT id) FROM customer
GROUP BY rating

HAVING rating > (SELECT AVG(rating)

FROM customer WHERE city="CapaHck")



CBa3aHHble (Koppe/MpoBaHHbIE) MoA3anpochl

Haintn Bcex noKynarteneun, caenaslinx 3akasbl 10.12.2016

SELECT * FROM customer a
WHERE “2016-12-10" IN
(SELECT order_date FROM order b WHERE a.id = b.customer_id)

BHYTPEHHUI 3anpoc AO0/KEH BbINOAHATLCS OTAENAbHO A8 KaXAOW CTPOKM
BHELLUHEro 3anpoca.

1. BbibupaeTca TeKylwas CTpOKa-KaHAMAAT M3 Tabauubl, YKasaHHOM BO BHELIHEM
3anpoce.

2. 3HayeHume 3TOM CTPOKU coxpaHseTcsa B nceBagoHMmMe n3 FROM BHellHero 3anpoca.

3. BbinonHgetrca nopasanpoc. KaxAabl pas, Korga BCTpeyaercsa MnCceBAOHUM ANA
BHELLHEro 3amnpoca, ero 3HayeHue MPUMEHAETCA K TEKYLLEeN CTpOoKe-KaHAuAaTy
(BHeLHen ccbifKe).

4. OueHMBaeTcs NpeamkaT BHELLHEro 3anpoca Ha OCHOBE Mo/3anpoca, BbINOJIHEHHOrO
Ha ware 3 (byaeT M CTPOKa-KaHAMAAT BK/IOYEHA B BbIXOAHbIE AAHHbIE).

5. Tpoueaypa noBTopseTcsa OS5 CneayoLlen CTPOKU-KaHaAnaaTa.



CBA3aHHble (Koppe/MpoBaHHbIE) NoA3anpochl

1. HanpeM mMeHa M HoMepa Bcex MpoaasBLOB, UMEKLWUX 6onee oAHOro
noKynartens

SELECT id, name

FROM vendor main
WHERE 1 < (SELECT COUNT(*) FROM customer WHERE vendor_id=main.id)

2. HainpeMm Bce 3aKasbl, CyMMa B KOTOPbIX MpEBbILLIAET CPEeAHIoO CYyMMY
3aKasa A1 AaHHOTo NoKynarens

SELECT *
FROM order a
WHERE summa > (SELECT AVG(summa) FROM “order™ b

WHERE a.customer_id = b.customer _id)



[Moa3anpochl

MoryTt Mcnos1ib30BaTbCA:

B paspene WHERE onepatopos SELECT, UPDATE, DELETE.
B pa3gene SET onepatopa UPDATE.

B pa3zpnene VALUES onepatopa INSERT. [1o/1KHbl ObITb HEKOPPEMPOBAHHBIMU
CKaNApPHbIMMU.

B pa3zpnene FROM onepatopa SELECT. [1o/1KHbl ObITb HEKOPPEMPOBAHHBbIMMU.
B pasnene HAVING onepatopa SELECT ... FROM ... GROUP BY ...

B pa3znene ORDER BY onepatopa SELECT. NMoa3anpoc aonxKeH bbiTb
CKaNAPHbIM.



KoanyecTBo Bo3BpaLlLlaeMbIX MOA3anpoCcoM CTPOK U CTO16L0B

[Toa3anpoc BO3BpaLLaAET:

e OpHa cTpoKa, oauH ctonbel,. CKangapHbIi NoA3aMpoc, MOXHO
MCMOJIb30BaThb B YC/JIOBUAX PAaBEHCTBA.

* HecKonbKo CTPOK, oAuH cTonbel,. B npoBepKax Ha BKJIlOYEHUE B
MHOX€ECTBO.

* HecKonbKo cTon6L,0B. B NnpoBepKax Ha BKJIKOYEHUE B MHOXECTBO.



KoanyecTBo Bo3BpaLlLlaeMbIX MOA3anpoCcoM CTPOK U CTO16L0B

D NAME DEPARTMENT SALARY &
1 WMeaH MNeTtpoe T 90000
2 Mapua Cuagopoea T 95000
3 Anekceid MieaHoe T 85000
4 Onera KyzHeuoBa HR 60000
5 Omutpuia CMupHoB HR 62000
B Enena MNonoea Finance 75000
7 Ceprei Bacuneee Finance 78000
& AnHa Mopozoea Marketing 68000
9 Maeen Hoewkoe Marketing 70000

10 TateAHa Mebenses Sales 65000



KoanyecTBo Bo3BpaLlLlaeMbIX MOA3anpoCcoM CTPOK U CTO16L0B

Bl CkansapHbiii nogzanpoc

OaHa cTpoka, oaAuH ctonbew

MOXHO MCNONL30BaTe BMECTO 3HAUYEHUA — HanpuMmep, e WHERE , SELECT , HAVING .

Mpumep: HaWTKU COTPYAHWMKOB € 3apnAaToM Bbille cpeiHel Mo KoMnaHuM

sql O

1, SELECT name, salary
2 FROM employees
3 WHERE salary > (SELECT AVG(salary) FROM employees);

e [loasanpoc (SELECT AVG(salary) FROM employees) BO3BpallaeT ofHO 3HaJYeHue (Hanpumep,

74800 ).
e 3TO CKaﬂﬂthlﬁ noazanpoc — €ro pesynetat MOXHO CpaBHWBaTk Uepes >, =, < WU T.A.
A\ Ecnwv nogzanpoc eepuét 0 cTpok, pesynstar 6yger NULL , M yCAOBME HE BLINOAHWTCA.

A\ Ecau eepnér Bonee oHOW CTPOKK — owmbka! ’



KoanyecTBo Bo3BpaLlLlaeMbIX MOA3anpoCcoM CTPOK U CTO16L0B

Moazanpoc ¢ HECKONbKMMU CTPOKamu, oAuH ctonbel

Heckonbko CTPOK, O4AWH cronﬁeu

Wcnonb3yetca c onepatopamu: IN , NOTIN , ANY , ALL .

Mpumep: HalnTK cCOTPYAHWKOB M3 OTAENOB, rAe MakcMManbHana sapnaarta > 90000
sql O &

1., SELECT name, department

2 FROM employees

3 WHERE department IN (

4 SELECT department

5 FROM employees

6 GROUP BY department

i HAVING MAX(salary) > S8e8e
8

);

e BHyTpeHHWIA NoA3anpoc BO3BPAaLLaeT CNUCOK OTAeN0B (0aMH cTonbel, HECKONbBKO CTPOK):

— [IT] (7.k. B IT makc. 3apnnarta = 95000)

* BHewHwA 3dnpoc BblﬁMPaET BCEX M3 2TUX OTAENOB.

‘@ Wcnonszyem IN |, noToMy 4To pe3ynsTaT — MHOXECTBO 3Ha4YeHWi ogHOoro Tuna.



Heckoneko CTPOK, HECKONEBKO CTDHGLI.DB

Mcnonesyercac IN / NOTIN , HO B BWAe KOpPTeXeW (nap, Tpoek U T.4.).

MNpumep: HainTu coTpyaHUKOB, Yba KombuHauma (department, salary) coenaaaer ¢

Ton-1 no 3apniarte B KaXxX40M OTAENE

CHauana HaWAEém Ton-3apnAaartkl N0 OTAEeNaM:

sql 3

1 -- MNopgzanpoc: (department, max_salary)

2 , SELECT department, MAX(salary) AS max_sal
3 FROM employees

4 GROUP BY department

TE‘.‘I'IE'pb MCNONb3YEM 3TC B OCHOEBEHOM 3aNnpoce:

sql ]
1, SELECT name, department, salary

2 FROM employees

3 WHERE (department, salary) IN (

4 SELECT department, MAX({salary)
5 FROM employees
6 GROUP BY department
7

};

e [logsanpoc Bo3BpallaeT Napbi:

(IT,95000) , (HR.62000) , (Finance 78000) , (Marketing, 70000) , (Sales. 65000)

e (OCHOBHOW 3anpoc MIWLET CTPOKK, rae oba 3HaueHwnsn COBNafaOT OJHOBPEMEHHO.



McxoaHbIA 3arnpoc ¢ No43anpocom WU KoOpTexami.

sgl

1., SELECT name, department, salary

2 FROM employees

3  WHERE (department, salary) IN {

4 SELECT department, MAX(salary)
5 FROM employees

6 GROUP BY department

Fi

)s

Hekotopele CYB/l (Hanpumep, Microsoft SQL Server) He nogaep>XMBarOT CUHTAKCWC

(coll, col2) IN(..) . B Takux cayuasx yaobHo ucnons3soeats JOIN.

MepenucoiBaem yepes JOIN

sgl

1., SELECT e.name, e.department, e.salary

2 FROM employees e

3 JOIN (

4 SELECT department, MAX(salary) AS max_salary
5 FROM employees

6 GROUP BY department

7 ) dept_max

8 ON e.department = dept_max.department

9 AND e.salary = dept max.max_salary;



[Toa3anpockl B pasgene FROM

Moa3anpoc BbICTYNAET B KaYeCTBE UCTOYHUKA AAHHbIX (POpMUPYET BPEMEHHYIO
TabnLy)

[Npumep. [lng Bcex NoKynaTenem onpeneinTb obLLee KOJIMYECTBO N CYMMY
KYMNJIEHHOro ToOBapa, B 3aBMCMMOCTU OT CYMMbl OTHECTU MOKyNnaTens K 04HOMN 13
Tpex rpynn: «Mano» (oo 100 pybnein), «CpegHe» (o1 100 go 500 pybnen),
«MHoro» (6onee 500 py6nen).



[Toa3anpockl B pasaene ORDER BY

BbiBECTM paMmAMM NoKynaTenem, oTcopTMpPoOBaHHbIE MO KOJIMYECTBY
NX MOKYIOK.

SELECT c.name

FROM customer c

ORDER BY

(SELECT count(*) FROM “order” ord
WHERE c.id=ord.customer_id) DESC;



[Toa3anpockl B MHCTPYKUUK INSERT

BHecTn B TabauLy order 3anncb o MOKYMKe, ec/i U3BeCTHbl paMunamm
npoAaBL,a 1 NoKynaTens.

INSERT INTO “order” (summa, order_date, customer _id, vendor_id)
VALUES (200.25, '2021-09-21", (SELECT id FROM customer WHERE
name='/n'), (SELECT id FROM vendor WHERE name="TleTpos'));



[Toa3anpocskl - UTOrn

JINbo He 3aBUCAT OT coaepKallero 3anpoca, IMb60o ccblnatoTcs Ha CTONOLbI
N3 coaeprKallemn MHCTPYKLUUN.

Ncnonb3yrotca B ycnosuax WHERE B onepatopax cpaBHeHUA U
onepatopax IN, NOT IN, EXISTS, NOT EXISTS.

MoryT npumMeHatbes B MHCTPpYKUMax SELECT, INSERT, UPDATE, DELETE.

MoryT co3faBaTb pe3ynbTUpyoLLie Habopbl, KOTOPbIE MOXXHO COeANHSTD
B 3aMnpoce ¢ ApyrMuMu TabamuamMmm 1 noasanpocamu.

MoryT ncnonb3oBaTbCA AJ15 FeHepaumn 3Ha4eHMM 415 3anOJIHEHUS
Tabauubl N CTONOLOB B pe3yabTUpylowweM Habope 3anpoca.

Ncnonb3ytotcs B npeasioxeHmnax SELECT, FROM, WHERE, HAVING un
ORDER BY.



[Toa3anpockl - UTOrU

* HekoppenupoBaHHblie noasanpocbl — 6e3onacHbl M 3QQEKTUBHDI.

e KoppenupoBaHHble NOA3aNpPoCchl — MOLHBIA MHCTPYMEHT, HO WX CTOMT
MCMNONb30BaThk TONLKO NPU HEOBXOAMMOCTM, KOr4a anbTepHaTUBLI He

noaxoanr.

¢ B BonbWKWHCTEE CAyuaes UX MOXHO 3amMeHuTb Ha JOIN'bI M1 OKOHHBbIE

IZIJYHKLI.HH, UTO YAYy4dwnT NPponIBOANTENRBHOCTE U HWTAEMOCTE KOA44.



CrpykTtypa Tabnaunubl  employees

ID

10

NAME

WeaH lMeTpoe

Mapua Cuaopoea

Anekced Vieanoe

Onera KyzHeuoea

Amutpuid CMMpHOB

Enena lNMonoea

Cepreit Bacuneer

AHHa Mopozoea

lNaeen HoBwkoe

TateAHa JleBenera

DEPARTMENT

IT

HR

HR

Finance

Finance

Marketing

Marketing

Sales

SALARY

90000

95000

&5000

60000

62000

75000

78000

68000

70000

65000



1. HekoppennpoBaHHbIM Nogsanpoc

sql O

1., SELECT name
2 FROM employees
3 WHERE salary > (SELECT AVG(salary) FROM employees);

- CPE',.EI,HHFI 3apnnata no BCEW KOMMaHWK:

(00000 + 93000 + 85000 + 60000 + 62000 + 75000 + 78000 + 68000 + 70000 + 65000) / 10= 74800

e PesyabTat: COTPYAHWKMK C 3apnnaton > 74800 —
MeaH MNetpos, Mapua Cupoposa, Anekcern MeaHos, Enena MNonosa, Cepren Bacunbes,

AHHa Moposoga, lNaBen HoBuKoB



2. KoppenupoeaHHbIA nogsanpoc

sql

O
[«

1, SELECT el.name

2 FROM employees el

3 WHERE el.salary > (

4 SELECT AVG(e2.salary)

5 FROM employees e2

6 WHERE e2.department = el.department
7

)s
e CpegHue No oTAenaM:

« |T: (90000 + 95000 + 85000) / 3 = 90000 — Bbwiwe cpeaHero: Mapwa Cnaoposa
(95000)

¢ HR: (60000 + 62000) / 2 = 61000 — BblWe cpegHero: AMmutpud CmupHos (62000)

¢ Finance: (75000 + 78000) / 2 = 76500 — ebiwe cpeaHero: Ceprei Bacunbes (78000)
¢ Marketing: (68000 + 70000) / 2 = 69000 — sbiwe cpegHero: Nasen Hoeukos (70000)
¢ Sales: TONbKO OAWH COTPYAHWMK — cpeaHee = 65000 — HUKTO He Bbille cpeHero

e UToroBwld pe3ynbTat:

Mapwa Cugoposa, Amutpuini CmupHos, Ceprer Bacunbes, Nasen HoBukos



ANbTepHaTVBbI KOPPENNMPOBaHHbIM Noj3anpocam

1. WNcnoneszoBaHwue JOIN oB:

sgl

1, SELECT el.name

2 FROM employees el

3 JOIN (

4 SELECT department, AVG(salary) AS avg sal

5 FROM employees

6 GROUP BY department

7 ) dept_avg ON el.department = dept avg.department
8 WHERE el.salary > dept avg.avg sal;

2. OkoHHble PYyHKUKMK (ecan noaaepxueaetca CYB/):

sql

1, SELECT name

2 FROM (

3 SELECT name, salary, department,

4 AVG(salary) OVER (PARTITION BY department) AS dept_avg
5 FROM employees

6 )e

7 WHERE salary > dept avg;

3Tu noaxoakbl 06bluHO BbicTpee, MaclwTabupyemee 1 Aydle ONTUMWU3MPYHOTCA.



SELECT: knro4yeBble cioBa ANY, ALL

Mcnonb3yloTcs TONIbKO COBMECTHO € noa3anpocamu. B SQLite HeT.

Echn nopsanpocy npepglwectByeTr KiawodeBoe cnoBo ALL, ycnoBue cpaBHeHUS
CYUTAETCH BbIMOJIHEHHbIM, TOJIbKO KOr4a OHO BbINOJAHAETCA A1 BCEX 3HAYEHUUN B
pe3ynbTUpyrowem cTtonbue noasanpoca.

Bbi6paTb BCe 3aKa3bl, CyMMa KOTOPbIX NPEBOCXOAUT CYMMbI BCEX 3aKa30B,
caenaHHbix 10.12.2016

SELECT * FROM ‘order’
WHERE summa > ALL (
SELECT summa FROM order WHERE order_date=“2016-12-10")



