ba3a [laHHbIX

Jlekunsa 8

PenaunoHHas
anrebpa



[lpoLunaga nekuuns

BblOOpKa (selection)
npoekumns (projection)
[EeKapToBO rnpounsBeneHmne
(cartesian product)

obbegmHeHne (union)
pa3HoCThL (set difference)
nepece4veHune (intersection)



CoeaunHeHue (Join)

* Onepauus coeAuHeHue (Join) no3sonigeT
3anpawmeaTtb WHOpMauuo Kn3 OByx unn 6onee
CBA3aHHbIX Tabdbnuul.

OTO aHanorM4Ho ycnoBuko BbIOOpa, 3a UCKIHOYEHUEM
TOro, YTO CpPaBHMBAKTCA 3HAYEHUSA B ABYX pPa3HbIX
Tabnuuax.

Kaxgaa Ttabnuua OormkHa cogepxatb XoTsa 6bl 0gHO
none, cnyxaliee nepBUYHbIM KN4YoM. [lepBUYHBbIN
KN4  oAgHOM Tabnuubl, Kak MpaBuUmno, dBnNsieTcs
BHELLUHMM KITH0OMOM Ansi Apyron Tadbnuubl.



Join: example 1

CREATE TABLE Groups (
group_id int PRIMARY KEY,

group _name varchar(15));

CREATE TABLE Students (
stud_id int PRIMARY KEY,
first_name varchar(20),
last_name varchar(20),
bdate date,

Students

PK

stud id

FK1

group id

Groups

PK

group id

group_id int REFERENCES Groups(group_id));




Join: example 1

stud _id last_ name group_name

SELECT stud _id, last_name, group _name FROM
Students, Groups

WHERE
Students.group_id = Groups.group id;



[NceBAOHUMBI coeaguHAEMbIX Tabnuu,.
table.column dopmar

B npuBeaeHHOM Bbille NpUMepe B pasfgerie ycrioBusi Bblbopa
npmeeneH gopmart table.column.

- table.column dopmaTt wucnonb3yetca AOnsa  paspelleHud

KOHCbJ'II/IKTOB MMEH, €CJlN MNOoJ1A B Ta6n|/|uax MMEKT OOAUNHAKOBbLIE

MMEHa.

[lceBOOHMMbBI AnNs coeAuHEHWW OOSMKHbl ObiTb KpaTKUMU W
yoobountaembimn. OHU, Kak NpaBuno, COCTOAT U3 O4HON DYKBHI,
npuYeM UCMNOSb3yeTca nepBad OykBa COOTBETCTBYIOLLEN
Tabnuubl  (tablename.FieldName 6ygeTr 3anucaHo  Kak
t.FieldName).

OTOT CUHTAKCUC MOXET mcnonb3oBaTbCsa B pasgenax SELECT
nnn WHERE.



[NceBAOHUMBI coeaguHAEMbIX Tabnuu,.
table.column dopmar

SELECT *
FROM Students, Groups

WHERE
Students.group id = Groups.group id;

SELECT *
FROM Students AS s, Groups AS g

WHERE
s.group_id = g.group _id;



balance Int);

Join: example 2
CREATE TABLE Account (
id iInt PRIMARY KEY,

CREATE TABLE Customer (
Id int PRIMARY KEY,
name varchar (20),

accountid int REFERENCES Account (id));

Customer
Id Name |Accountld
1 Vince 2
2 Erin 1

Account
|d Balance
1 100
2 300




Join: example 2

* [1pegnonoXxum, Mbl XOTUM 3anpocuTb UMs KnneHra,
banaHc kotoporo paseH 100.

* Mbl MOXeM caenaTb 3To, 06beanHmMB Tabnuubl Account u
Customer, rae FK Knnenta (Accountld) paseH PK
ydeTHon 3anucu (Id).

Customer Account
Id Name |Accountld Id Balance
1 Vince 2 |+ 1 100
2 Erin 42 [ 300




Join: example 2

« SQL-3anpoc:

SELECT name
FROM Customer, Account
WHERE

Customer.accountid= Account.id
AND Account.Balance=100;



Join: npumep 3

Schedule Courses
sch_id (PK) course_id (PK)
teach_id (FK) ‘ name
course id (FK)
Teachers

{

teach _id (PK)
name




Join: npumep 3

CREATE TABLE Courses (
course_id int PRIMARY KEY,
name varchar(30));
CREATE TABLE Teachers (
teach _id int PRIMARY KEY,
name varchar (30));
CREATE TABLE Schedule (
sch_id int PRIMARY KEY,
course_id int REFERENCES Courses (course _id),
teach_id int REFERENCES Teachers (teach_id));



Join: npumep 3

course_name teach _name

SELECT Courses.name, Teachers.name
FROM Courses, Teachers, Schedule
WHERE

Courses.course _id = Schedule.course id
AND

Teachers.teach id = Schedule.teach id;



JOIN KknroyeBoOe CroBO

[MpeanoxeHnne SQL JOIN ncnonb3yerca ans
o0beagmnHEHNs CTPOK U3 ABYX nnu bonee tabnuu,.

Tunobl:
 INNER JOIN (BHYTPEHHEE COEOAVNHEHWE)
+  OUTER JOIN (BHELWHEE COEOVNHEHUE)
. LEFT JOIN (JIEBOE COEQVHEHME)
+ RIGHT JOIN (MPABOE COEOVNHEHVE)
« FULL JOIN (NMOJIHOE COEOUNHEHWE)
« CROSS JOIN (INMEPEKPECTHOE COEOUNHEHWE)



INNER JOIN (BHYTPEHHEE COEOVHEHWE)

« Hanbonee  pacnpocTpaHeHHbIM  TUNOM  COEeOMHEHUS
ansgetca INNER JOIN (BHYTPEHHEE COEOVWHEHWE)
unn npocto coegnHeHne (JOIN).

 BHyTpeHHee coeamHeHne SQL BosBpallaeT BCe CTPOKM U3
HEeCKONMbKNX Tabnuu, B KOTOPbIX BbLINOMNHAETCA YCroBue
coeanHeHus.

* [lpun NCcnosib3oBaHUN BHYTPEHHEIO coeanHeHud
BO3BpaLLAlOTCA TONbKO coBnagawwme 3anucu. Jlobble
HecoBnagarouwine NaHHble n3 nobon Tabnuubl
NrHOPMUPYIOTCA.

CuHTakcuc:
SELECT column_name(s) FROM tableA

INNER JOIN tableB
ON tableA.column_name = Table A Table B

tableB.column_name;

INNER JOIN TOXe camoe 4To 1 JOIN.



BHYTPEHHEE COEOVHEHWE: npumep

SELECT Students.stud_id, Students.fname,
Groups.group _name

FROM Students
INNER JOIN Groups

ON Students.group_id = Groups.group _id;

Crniegyowmin npuMmep aKBUBaNeHTEeH NpeablayLemy:

SELECT Students.stud id, Students.fname,
Groups.group_name

FROM Students, Groups
WHERE Students.group_id = Groups.group _id,



BHYTPEHHEE COEOVHEHWE:
npumep

Students

stud _id| fname |group_id

1 studentl 2

Result table for INNER JOIN

2 student?2 2

stud_id fname |group _name

: students 1 studentl CSSE-2

Groups 2 student2 CSSE-2
group_id | group_name
1 CSSE-1
2 CSSE-2




LEFT JOIN (IEBOE COEAUHEHME)

KntoueBoe cnoeo LEFT JOIN Bo3BpallaeT BCe CTPOKU U3
nesown Tabnuubl (TableA) ¢ cCOOTBETCTBYIOLLMMM CTPOKaMU B
npasou Tabnuue (TableB). Pesynerat paBeH NULL B npaBon
4aCTW, eCnun HET coBNageHus.

CunHTaKcuc: Table A Table B
SELECT column_name(s)

FROM tableA

LEFT JOIN tableB

ON tableA.column_name = tableB.column_name;

B HekoTopbix 6a3ax gaHHbIX LEFT JOIN (JIEBOE
COEOVNHEHWME) ncnonbayetcsa tonbko kak LEFT OUTER
JOIN (JIEBOE BHELWWHEE COEOVHEHUE).



NNEBOE COEAMNHEHWE npumep

Cnegytowas nHctpykuma SQL BepHeT BCeX yyalUMXcs v rpynnbl,

KOTOpbIE Y HUX MOTYT BbITb:

SELECT Students.stud id, Students.fname,

Groups.group_name
FROM Students
LEFT JOIN Groups

ON Students.group id = Groups.group _id;

KntoueBoe cnoso LEFT JOIN
BO3BpaLlaeT BCe CTPOKU U3
nesown Tabnuusl (yyawimnecs),
aaxe ecnu

B npaBoun Tabnuue (rpynnol)
HEeT COBNaaEeHUN:

Result table for LEFT JOIN

stud_id fname group_name
1 studentl CSSE-2
2 student?2 CSSE-2
3 student3




RIGHT JOIN (NMPABOE COEOWHEHUE)

KntoueBoe cnoeo RIGHT JOIN Bo3BpallaeT BCe CTPOKM U3
npason Tabnuubl (TableB) c cooTBETCTBYHOWMMU CTPOKaAMU B
nesoun Tabnuue (TableA). Pesynstat paBeH NULL B nieBown
4yacCTW, eCln HET coBNageHus.

CuHTakcuC:

SELECT column_name(s) Table A Table B
FROM tableA

RIGHT JOIN tableB

ON tableA.column_name=tableB.c

HekoTopbIX 6a3zax gaHHbIX RIGHT JOIN (INMPABOE
COEOVNHEHWE) ncnonbsyetca Tonbko kak RIGHT
OUTER JOIN (NMPABOE BHELWWHEE COEANHEHUE).



[TpaBoe COEOAMHEHWE npumep

Cnenyowan MHCTpykuns SQL BepHET Bce rpynnbl U yyalumxcs,
KOTOpPbIE Y HUX MOTyT ObITb:

SELECT Students.stud_id, Students.fname, Groups.group_nhame
FROM Students

RIGHT JOIN Groups
ON Students.group_id = Groups.group _id;

BO3BpaLLaeT Bce CTpoku 13 npasou | stud _id fname group_name
Tabnuupl (rpynnsl), gaxe ecnu 1 studentl CSSE-2

B JleBOW Tabnuue (y4yaiymecs)

. 2 student2 CSSE-2
HEeT coBnageHun:

CSSE-1




FULL OUTER JOIN (MONMHOE BHELIHEE
COEQVUHEHME)

KntoueBoe cnoso FULL OUTER JOIN Bo3Bpallaet Bce
CTPOKU 13 neson Tabnuubl (TableA) n n3 npason Tabnuusbl
(TableB).

KntouyeBoe crnoso FULL OUTER JOIN obbegunHaeT
pe3ynkraTt Kak nesoro, Tak u NPABOI'O coeanHeHun.

CuHTaKkcuc: Table A Table B
SELECT column_name(s)
FROM tableA

FULL OUTER JOIN tableB
ON tableA.column_name=tableB.column_name,;



FULL OUTER JOIN (MONMHOE BHELWWHEE COEAVUHEHMUE)
npumep
Cnepytowas MHCTpyKumsa SQL BbiIOMpaeT Bcex y4Yallmnxcs U Bce
rpynnbi:

SELECT Students.stud_id, Students.fname,

Groups.group_name FROM Students
FULL OUTER JOIN Groups
ON Students.group_id = Groups.group _id;

KntoyeBoe cnoso FULL OUTER JOIN Bo3Bpalla€eT Bce CTPOKMU
N3 neBoun Tabnuubl (y4Halumecs) n Bce CTPOKM U3 npaBom

o Dy ) ecry | ReSuIttable for FULL OUTER
CTPOKM, Y KOTOPbIX HET JOIN
coBnageHmun B “Ipynnax”, stud id | fname |group name
o o Suden] | CSSE? |
coBnagennin 8 “CtyneHTax", student2 | CSSE-2
3TN CTPOKM Takxke byayT student3
nepevyncrieHsol:

WIN |-

CSSE-1




CROSS JOIN (MEPEKPECTHOE COEAOVNHEHUE)

CROSS JOIN (NMEPEKPECTHOE COEOUWHEHUE) SQL Bbipgaer
pe3ynbTUpPYLWMN Habop, KOTOPLIN NpeacTaBnaeT cobon KONMYECTBO CTPOK
B nepeon Tabnuue, yMHOXEHHOE Ha KONUYECTBO CTPOK BO BTOpoU Tabnuue

(“Bce KO BCEM").

Ycnosne WHERE He wucnonbdyetca Bmecte ¢ [IEPEKPECTHbLIM

coeauHeHueM. Takon pe3ynbTaT Ha3blBaeTc4 [EKapTOBbIM

I'IpOl/|3Be,El,eHl/|eM ) SELECT * FROM table1 CROSS JOIN table2;
SELECT*

FROM tableA
CROSS JOIN tableB:

I

SELECT*
FROM tableA, tableB

In CROSS JOIN, each row from 1st table joins with all the rows of another table.
If 1st table contain x rows and y rows in 2nd one the result set will be x * y rows.



CROSS JOIN (MEPEKPECTHOE
COEQVUHEHME). NMpumep

SELECT *
FROM Students

CROSS JOIN Groups;

UIn

SELECT *
FROM Students, Groups;



[MEPEKPECTHOE

COEOVNHEHWE: npumep
Result table for CROSS JOIN
stud_id fname group_id | group_id | Group_name
1 studentl 2 1 CSSE-1
2 student2 2 1 CSSE-1
3 student3 1 CSSE-1
1 studentl 2 2 CSSE-2
2 student2 2 2 CSSE-2
3 student3 2 CSSE-2




[TontHbIM cnHTakcuc JOIN
(COEONHEHWA)

SELECT Attribute(s)
FROM TableA

{INNER | {LEFT | RIGHT | FULL}
OUTER | CROSS } JOIN TableB

ON <condition>




JOIN with USING

[Mpegnoxenne USING - 93TO coOKpalleHune, KOTopoe
NO3BONAET BOCMNOJS1b30BaTbLCH npenmyLiecTsamm
KOHKPETHOMN cUTyauuun, korga obe CTOPOHbI COeAUHEHUS
NCNONb3YIOT OAHO N TO Xe WUMS Onad COoeAUHSEMbIX
ctondbuoB. OH OepeT pasgeneHHbIn 3anaTbiIMU  CMIMCOK
nmeH obwmux cTonbuoB ©n  opMUpPyET  yCrnoBue
COEANHEHUsI, KOTOPOE  BKMKYAET CpaBHEHME  Ha
PaBEHCTBO AS19 KaXAoro n3 HuX.

SELECT  Attribute(s)
FROM TableA

{INNER | {LEFT | RIGHT | FULL} OUTER } JOIN
TableB

USING (join column list)



JOIN with USING: example

Korga mbl ucnonesyem JOIN ¢ USING B SQL, Mbl 06beanHaeM
Tabnuubl No cTonbLy, KOTOPbLIN NPUCYTCTBYET B 06enx Tabnuuax c
oguHakoBbIM MMeHeM. KoHcTpykuma USING ynpoliaet
CUHTaKCUC, Tak Kak HaM He HYXXHO yKa3blBaTb UMS Tabnuubl Ang
ctonbua, No KOTOPOMY NMPOMNCXoaUT 0ObeaNHEHME.

SELECT *
FROM Students INNER

JOIN Groups USING
(group_id);

BbixoaHble gaHHble JOIN USING nogaBnatoT M30bITOYHbIE
CTONOLbI: HET HEODOXOOAMMOCTU NevaTaTb oba coBnagatoLmnx
cTonbua, NocKonbKYy OHWM OOMKHbI UMETb OMHAKOBbLIE 3HAYEHUS.



NATURAL JOIN (ECTECTBEHHOE COEOUVUHEHME)

NATURAL - aTto cokpalueHHas popma USING: oHa

dopmmpyet cnmncok USING, cocTodwmm n3 BCcEX UMEH CTONOLOB, KOTOpbIE
oTobpaxattcsd B 0benmx BxoAaHbix Tabnuuax. Kak v B cnyyae USING, atu
cTonbubl oTobpaxaloTca TONbKO OAMH pa3 B BbIXOQHOM Tabnuue.

Natural join (ecTecTBeHHoe oObeaAuHeHMe) — 3TO TUN onepauun
obbeanHeHma B SQL, npu KoTopoMm obbeanHeHume Tabnuu npoucxogut Mo
BCEM CTONOUAaM C OQMHAKOBbIMM MMEHamu B obeunx Tabnuuax. Pesynsratom
ABNSETCS Habop CTPOK, cogepxawmx Bce crtonbubl M3 obeux Tabnuu, 3a

NCKMoYeHeM AyonmpyoLmnxca cTtonbuos, rae 3Ha4yeHust CoBnaaator.

SELECT Attribute(s)
FROM TableA
NATURAL

{INNER | {LEFT | RIGHT | FULL} OUTER }
JOIN TableB



NATURAL JOIN (ECTECTBEHHOE
COEQUHEHWUE): MNpumep

SELECT *
FROM Students
NATURAL INNER JOIN Groups;



O0bo03Ha4YeHune

Onepauun numetot Operation Symbol
CBOU COBCTBEHHbIE Projection TT
CUMBOIJbI. Selection O
Cartesia
n X
Operation Symbol product
Join
Union ) — a
Left outer join X
Inter.sectlon M Right _outer "
Set difference _ Join
Full outer join ™
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