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CTpyKTypa onepatopa SELECT:
coeAuHeHus

/SQL: The JOIN family of operators

Select A ,A,,.., A,

From R,,R;, ..,R,<—— Explicit Join of tables
where condition

. — Condahon
Inner Join on condition DJp¥

Natural Join 14
Inner Join Using(attrsf <

Left | Right | Full Outer Join



ba3oBbiv npumMmep: b/l

Demo: simple college admissions database

College(cName,state,enrol Iment) —
Student(sID,sName,GPA,s1zeHS)
Apply(sID,cName,major,decision) “




baszoBbiu npumMmep: Tabnuua College

1 500 &5 Refresh =) Go [ Edit Data ), Export [S] Report (3] Excel W Filter | College
cName state enrollment
Stanford CA 15000
Berkeley CA 36000
3 MIT MA 10000
Comnell NY 21000

>



basoBbin npumep: Tabnuua Student

o 1 500 ) &>Refresh =) Go [ EditData ), Export [S] Report [38] Excel % Filter 5-&
[ 4 sName GPA sizeHS
"l 123 Amy 39 1000

2 24 Bob 36 1500

3 34 Craig 35 500

4 456 Dons 39 1000

5> 567 Edward 29 2000

6 678 Fay 38 200

7 789 Gary 34 800

8 987 Helen 3.7 800

9 876 Irene 39 400

10 765 Jay 29 1500

11 654 Amy 39 1000

12 543 Craig 34 2000



ba3oBbiv npumep: Tabnuua Apply

’OO\)OU‘&WN:

e
- O

S S S S S O T S
O 0~ O wniswN

123
123
123
123
234
345
345
345
345
678
987

876
876
876
765
765
765
543

500

cName
Stanford
Stanford
Berkeley
Comell
Berkeley
MIT
Comell
Comell
Comell
Stanford
Stanford
Berkeley
Stanford
MIT
MIT
Stanford
Comell
Comell
MIT

major
CsS
EE
Cs
EE
bioclogy
bioengineenng
biocengineenng
cs
EE
history
s
cs
Cs
biology
manne bioclogy
history
history
psychology
s

W r
) &' Refresh = Go [ Edit Data 9 Export [S] Report [3%] Excel % Filter

decision

2 €| P €224 €| €| 2/ P|<€|2|€]|CiP]|L



3anpoc 1.1: BbIBECTWU CMNUCOK CTYOEHTOB U UX

cneumanbHOCTb

-—

Output

select distinct bName, major
from Student, Apply

where Student.sID = Apply.sID; — p

t?_q [3 @ '] ? SQL: 1:select distinct sName, major from Student Apply
sName major
L Amy cs
2 Amy EE
3 Bob biology
4 Craig cs
S Craig EE
6 Craig bioengineering
7 Fay history
8 Helen cs
9  lrene cs
10 Irene biology
11 Irene marine biology
12 | Jay history

select distinct sName, major
from Student inner join Apply
on| Student.sID = Apply.sID;

select distinct sName, major
from Student join Apply
on Student.sID = Apply.sID;



3anpoc 1.2: BbIBECTU CMNCOK CTYAEHTOB, X GPA 1 peLleHne o

3auncneHunmn B konneapk CteHdopada Ha crieuunarnbHOCTb CS npu
yCNoBUWY, YTO CpefHsAs LKoMa nmena meHee 1000 obyyatoLmxcs

select sname, GPA, decision

from Student, Apply

where Student.sID = Apply.sID
and sizeHS < 1000 and major = 'CS' and cname = 'Stanford';

Output
%_.J [fv] @ | v SQL: 1:select sname, GPA, decision from Student Apply w
sName GPA decision
ML Helen 37 v
2 Irene 39 N

select sName, GPA
from Student join Apply I
on Student.sID = Apply.sID

where| sizeHS < 1000 and major = 'CS' and cName = 'Stanford';

here Student.sID = Apply.silD ands..,

select sName, GPA
from Student join Apply

on Student.sID = Apply.sID
and| sizeHS < 1000 and major = 'CS' and cName = 'Stanford’;

—



3anpoc 1.3: BbLIBECTU CMNCOK aDUTYPUEHTOB C yKa3aHMEM

‘

NOEHTUC

from Apply, Student, College

where Apply.sID = Student.sID and Apply.cName = College.cName;

‘OO\JOU&WNz

o g e
N O

oot on Apply.sID = Student.sID and Apply.cName = College.cName;
.}_-J = d » v SQL: 1:select Apply.siD, sName. GPA, Apply.cName, enroliment from Apply, Student

sd sname gpe cname enroliment

123 Amy 39 Standord 15000 a -

13 Amy 39 Cormnell 21000 Output

13 Amy 35 Berkeley 36000 Type Info Description

123 Amy 39 Standond 15000 Error 1:select Apply siD, sName, GPA Apply.cName, en... ERROR: 42601: syntax error at end of input

24 Bob 36 Berkeley 36000 Summary  Totakl Success? Faded

S Craig 35 MIT 10000

S Craig 35 Coenell 21000

us Craig 35 Comell 21000

345 Craig 35 Cornell 21000

43 Craig 34 ¥ 10000

678 Fay 38 Stanford 15000

765 Jay 29 Comell 21000

LA [ 2a Qandrud 19w

.
[

"~

onKaTopa, UMeHu, GPA, Konneoxa, Kyaa nogaHbl JOKYMEHTbI, U
KonmnyecTtBa o0vYalLLMXCH B HEM

“'select Apply.sID, sName, GPA, Apply.cName, enrollment

R

select Apply.sID, sName, GPA, Apply.cName, enrollment
from Apply join Student join College

select Apply.sID, sName, GPA, Apply.cName, enrollment
from (Apply join Student on Apply.sID = Student.sID) join College
on Apply.cName = College.cName;




3anpoc 1.1 (moandukauma 1): BbIBECTU CIMUCOK
CTYOEHTOB U UX cneunanbHOCTb

select distinct sName, major

select distinct sName, major from Student natural join Apply};

from Student inner join Apply
on| Student.sID = Apply.sID;

.
Output
2-_] _EJ S n v SQL: 1iselect dstinct sName, major from Student natur

sname major
» Helen CS
2 Juy history
3y psychology
select distinct sName, major 4 lene cs
from Student join Apply < s
6 Ir manne bol
on Student.sID = Apply.sID; . ;’: “’" —
8 Crang 3
9 Bob brology
10 Crag s
11  Amy cs

Irene biclogy

- .
r

"]
"N
!

[



3anpoc 1.4: BbIBECTU MNOSHYO MHAOPMALUIO O
CTydeHTax, Ha3dBaHue Komnneaxa, cneunanbHOCTb

“y

select *

from Student join Apply;

from Student natural jon Apply
gpe scehs cname mayor deczaon

y 35 1000 Cornell 3 Y

2 13 Amy 35 1000 Berkeley CS Y
3 123 Amy 39 1000 Standoed EE N
4 123 Amy 35 1000 Standoed CS Y
S 234 Bob 36 1500 Berkeley biology N
6 345 Crang 35 500 Coenell 3 N
7 M5 Crang 35 500 Cornell CS Y
8 M5 Crasg 35 500 Cornell bioengmneering N
345 Craig 35 500 MIT bioengmneenng Y

10 (678 Fay 38 200 Stanford history Y
11 |S&7 belen 37 &0 Berkeley cS Y
12 |97 Helen 37 &00 Stanford CS Y
13 (X% lroene 18 A0 AT manoe hiolome.__N



3anpoc 1.4: BbIBECTU CMINCOK NOEHTUMDUKATOPOB
CTYAEHTOB, NOAAaBaBLUMX 3aABMIEHME Ha CreumanbHOCTb

“ select distinct sID
from Student natural join Apply;

select distinct sID |
from Student, Apply;

Output
1 - < = = 2
?:J - d ) v SQL: Liselect dstinct siD from Student natural join Apg

M B

Type Info Descnption
2 678 Error 1 select dutinct <ID from Student, Apg ERROR: 42702: coburmn reference “sid
3 123 -
4 765
b 43
6 M5



sanpoc 1.2 (mogngukauma 1): BbIBECTU CMUCOK CTYAEHTOB, UX
GPA 1 pelueHune o 3a4ncrieHnm B konnemk CteHdopaa Ha

cneunanbHOCTb CS Npu yCNOBUK, YTO CpeaHASA LLKOSa nmerna

MeHee 10NN nhvuamiiimyeda
select sName, GPA

from Student join Apply I

on Student.sID = Apply.sID
wherq sizeHS < 1000 and major = 'CS' and cName = 'Stanford’;

select sName, GPA
from Student [natural join)Apply
where sizeHS < 1000 and major = 'CS' and cName = 'Stanford’;
|
Output
%‘J - .S e ? SQL: liselect sName, GPA from Student natural joun Apply where size
sname gpa
» Helen

lreme 38



3anpoc 1.2 (mogngukauma 2): BbIBECTU CMUCOK CTYOEHTOB, UX
GPA 1 pelueHune o 3a4ncrieHnm B konnemk CteHdopaa Ha

cneunanbHOCTb CS Npu yCNOBUK, YTO CpeaHASA LLKOSa nmerna

MeHee 10NN nhvuamiiimyeda
select sName, GPA

from Student join Apply I

on Student.sID = Apply.sID
wherq sizeHS < 1000 and major = 'CS' and cName = 'Stanford’;

select sName, GPA
from Student join Apply(using(sID)]
where sizeHS < 1000 and major = 'CS' and cName = 'Stanford’;

Output

ﬁ'-“i .‘J \g “ V SOL: liselect sName GPA 2 O adland na

» Helen 37

lrene 15



3anpoc 1.5: BbIBECTU BCE napbl CTYJEHTOB C
OVMHAKOBbLIM GPA

select S1.sID, S1.sName, S1.GPA, S2.sID, S2.sName, S2.GPA
2 from Student S1, Student S2
where S1.GPA = S2.GPA and S1.sID < S2.sID;

Output
® (5 ] B ¥ SQL Liselect S1.5ID, S1.sName S1.GPA, S2.5ID, 52.sName, S2.GPA from Student S1_ Student S2 ...
siD sName GPA siD1 sNamel GPA1

M 123 Amy 39 456 Doris 39

2 123 Amy 39 876 Irene 39

3 123 Amy 39 654 Amy 39

4 456 Doris 39 876 Irene 39

5 456 Donis 39 654 Amy 39

6 567 Edward 29 765 Jay 29

7 654 Amy 39 876 Irene 39

8 543 Craig 34 789 Gary 34

select S1.sID, Sl.sName, S1.GPA, S2.sID, S2.sName, S2.GPA
from Student S1 join Student S2 using(GPA)
where S1.GPA = S2.GPA and S1.sID < S2.s1D;




3anpoc 1.5 (Moagudumkaums 1): BbIBECTM BCeE Napbl CTYAEHTOB C
OJMHAaKOBbIM GPA

select Sl.s{D, Sl1.sName, S1.GPA, S2.sID, S2.sName, S2.GPA
from Student S1 join Student S2 using(GPA)
where S1.GPA = S2.GPA and S1.sID < S2.s1ID;

!

select S1.sID, S1.sName, S1.GPA, S2.sID, S2.sName, S2.GPA
from Student S1 join Student S2 using(GPA)
oh S1.sID < S2.sID;

Type info Descnption
Eror 1:select S1 51D, Sl sMName, S1.GPA 2 40D S2.5Na ERROR: 42601 syntan error at or near “on

Summary Totakl Success? Faded!



3anpoc 1.6: HaTypanbHOe coeanHeHne Tabnuubl c coboun

1 select * 1 select *
2 from Student S1 natural join Student S2; . from Student];
‘ = ‘
Output [ V—— — R
% (5] 6] i ¥ SQL Liselect* from Student S1 natural join Student 52 % 5 g i ¥ QU Liselect* from Student
sd sname gpa saehs =d shame ape wzehs
M 13 Amy 319 1000 L2 > 2 Amy 39 1000
2 Bob 36 1500 “ 2 2 Bob 36 1500
3 3 Crang 35 S00 3 M Crag 35 S00
4 4% Doeis 39 1000 4 4% Does 39 1000
S 3 Craig 34 2000 s W Edward 29 2000
6 % Edward 29 2000 6 678 Fay 38 200
7 &M Amy 39 1000 7 Gary 34 &00
8 67 Fay 38 200 O Helen 37 800
9 765 Jay 29 [ 1500 9 8% Irere 39 400
10 789 Gary 34 800 10 765 Jay 29 1500
11 &% Irene s 400 11 64 Amy 39 1000
2 W Helen 37 800 12 S Craig 34 2000



3anpoc 1.7: BbIBECTU CMUCOK CTYAEHTOB, HE NOAAaBaBLUNX
3agBlieHne Ha crneymanbHOCTb

select sName, sID, cName, major
from Student inner] join Apply using(sID);

\Output
Q_J .ﬂ i v SQL: 1:select sName, siD, cName major from Student inner jon Apply usi
sname sd cname major

M Amy 13 Comnell EE
2 Amy 13 Berkeley cs
3 Amy 13 Standced £t
4 Amy 13 Standord &3
S Bob 234 Berkeley biclogy
6 Crng 345 Cornell 33
7 Crang 345 Cornell Cs
8 Crag 345 Cornell bioengmneenng
9 Crag 345 MIT biocengneering
10 Fay 678 Stanford history
11  Helen %87 Berbeley cs
12 Helen %87 Stanford cs

13 lrene _RIA MIT manne hiokoom

>

Output _

select sName, sID, cName, major

from Student(left outer join|Apply using(sID);

NULL-
3Ha4YEeHNA

}_} _j j N v SQL: 1:select sName, 5D, cName, major 7:?/01‘ /;ftm ter join Apply us ng.h.

8
9

10
i1

12

13 |

14
15
16
17
18
19
a0

sname wd mqot

Crang us Coenell

Crang M5 MIT bioen ng
Deris 456 / % J / ]
Edward 67

Fay 678 Sandord /  history |

Gary 789 J ]
Helen 987 Berkeley cs

Helen 987 Stanford s

Irene 876 MIT marine biology
Irene 876 MIT beology

Irene 876 Stanford cs

Jay 765 Comell psychology

Laws 1685 Coenell hastoa




S4dl1pocC 1.7 MOAN(PUKaLIA 1). BbIBECTU CITNCOK
CTYOEHTOB, HE NoJaBaBLUMNX 3asiBNeHNEe Ha

(‘r1£3IILASJI1L\LJ(\(‘1'L.

select sName, sID, cName, major
from Student(left outer ]Oln]Apply using(sID);

“ select sName, sID, cName, major

from Student (Ieft join)Apply using(sID);

Output
?:] _i] S » v SQL: 1:select sName, 5D, cName, major from Student left outer join Apply usng(siC
sname sd cname major
8 Cnyg us Cornell bicengneenng
9 Crag M5 M7 biocengneenng
10 Dces 456
i1 Edward 67 b
12 Fay 678 Standord hestory
13 Gary 789
14 Helen 987 Berk eley cs
S - i S L. | select sName, sID, cName, major
16  lrene 876 MIT marnine biology i~ :
= = = S from Student(natural Ieft outer join ]Apply{,
18 lrene 876 Stanford &3
19 Jay 765 Cormnell psychology

)ﬂ Law 1688 ,r,NN" hast ey



S4dlMpocC 1.7 MOANPUKaALINA Z). BbIBECTU CITNCOK
CTYOEHTOB, HE NoJaBaBLUMNX 3asiBNeHNEe Ha

cneunanbHOCTb

select sName, sID, cName, major
from Student natural left outer join Applyj;

R

select (sName,
from Student,
where Student.
|union|

Student.sID, cName, major)

Apply

sID = Apply.sID

select[sName,
from Student
where sID not

sID, NULL, NULL

in (select sID from Apply);

bad

¢
Output

?:j .El .j i v SQL: Liselect sName, Student.slD cName major from Student Apply whe
mame w3 <name mayor

15 Amy 654

16 Helen %87 Stanford cs

17 Fay 678 Stanford history

18 Crag M5 Comell cS

19 Crg M5 Cornell EE

20 Jay 765 Comell psychology
21 ey 765 Stanford history

22 Edward 567

23 Jy Comell hestory

765



3anpoc 1.8 (BcTaBKa AaHHbIX)

1 insert into Apply values [(321, "MIT', ‘history', 'N');
2 insert into Apply values (321, "MIT', 'Dbsychology', 'Y');

8 1 0 O QRedresh HGo B EMDsta Wybport (3 Report [WExcel YW e | DTN -

. . o Stanford cs ;
2 13 Stanford EE N

O - . 3 18 Berkeley cs Y b
L Description 4 13 Comel £ Y
Success L:insert into Apply values (321, 'MIT", "history’, 'N’) 1 rows affected s Berkeley biology N
Success Zinsert into Apply values (321, 'MIT', "psychology’... 1 rows affected 6 S Mt bioengineering Y
Summary  Totakl Success:2 FadedO 7 us Camdl bioenginessing N
8 345 Cormnell cs Y
9 3485 Comell EE N
10 678 Starford hestory ¥
11 %7 Stanford cs Y
12 %%7 Berkeley cs Y
13 8% Standord cs N
14 8% MIT beology Y
15 8% MIT marnne biclogy N
16 765 Standord history Y
17 765 Cornell hustory N
18 765 Comell psychology Y
19 543 MIT CS N
20 321 MIT history N
21 31 MIT psychology Y




3anpoc 1.9: BbIBECTM CMINCOK CTYAEHTOB, NOAaBaBLUNX
3agBlieHne Ha crneymanbHOCTb

select sName, sID, cName, major
from Apply natural lef% outer join Student;

‘

Output
?‘o_-J ﬂ S » v SQL: 1:select sName, slD, cName, major from Apply natural left outer join Stud
sname 4 cname mayor
10 Fay 678 Stanford history
il  Helen 987 Stanford CS
12  Helen 987 Berkeley S
13 lene 87 Standoed cS
14 lrene 876 MIT beology
15  lrene 876 MIT manne biology
16 Jey 765 Stardord history
17 Jay 765 Cornell hestory
18 Jay 765 Comell psychology
19 Crag 543 MIT CS
20 321 MIT history
21 321 MIT psychology




Sdl1POC 1.1U: BblBECTU CIIMCOK BCEX CTYLEHTOB,
NnogaBaBLLUNX N HE NMOAaBaBLUNX 3adBJ1IEHNE HA

crieumarnpHo

CTb

—

select sName, sID, cName, major
from Student [full outer join|Apply using(sID)b

sname sid k{name | major

[ 2 Amy 123 Stanford S

2 | Amy 123 Stanford EE

3 Amy 123 Berkeley CS

4 Amy 123 Comell EE

5 Bob 234 Berkeley biology

6 Eyal MIT psychology

7 321 MIT history

8 Craig 345 Cornell CS

9 Craig 345 Cornell EE

10 |Crayg 345 MIT bioengineering
11 Crag 345 Cornell bioengineering
12 Dons 456

12 | Crain 543 MIT S

14
15
16
17
18
19
20
21
22
23
24
25

sname
Edward
Amy
Fay
Jay

Jay
Gary
Irene
lrene
Irene
Helen

Helen

sid

654
678
765
765
765
789
876
876
876
987
987

cname major
[Stanford history
Stanford history

Cornell history

Cornell psychology
MIT biology

MIT manne biclogy
Stanford cs

Stanford cs

Berkeley CS



sanpoc 1.10 (Mmogngukauumsa 1): BbIBECTU CMNCOK BCEX
CTYOAEHTOB, NogaBaBLUMX U He NogaBaBLUMX 3adaBeHNe Ha
cneunanbHOCTb

‘ select sName, sID, cName, major
2 from Student (left outer 1oin]App1y using(sID)

+-

4 select sName, sID, cName, major

- from Student right outer join)Apply using(sID);

‘ m

Output
t.‘g (=) @ i v SQL: 1:select sName, sID, cName, major from Student left outer join Apply using(siD)
sname sid cname major
»1 [ Craig 345 MIT bioengineering
2 Amy 123 Cornell EE
3 Gary 789
< Bob 234 Berkeley biology
5 Irene 876 MIT biology
6 Doris 456
7 321 MIT psychology
8 lrene 876 MIT marnine biclogy
9 Craig 543 MIT cs
10  lrene 876 Stanford S

Feninm Jac g ~c



sanpoc 1.10 (Mogngukauunsa 2): BbIBECTU CMNCOK BCEX
CTYOAEHTOB, NogaBaBLUMX U He NogaBaBLUMX 3adaBeHNe Ha
cneunanbHOCTb

select[sName, Student.sID, cName, major]
from Student, Apply

where Student.sID = Apply.sID

4 |union|

‘ select|sName, sID, NULL, NULL|

: from Student

7 where sID not in (select sID from Apply)
; | union|

select [NULL, sID|, cName, major |

from Apply

where sID not in (select sID from Student);

-—

‘ m

’ﬁ] = @ i v SQL: L:select sName, Student.siD, cName, major from Student, Apply where !

sname sid cname major

"1 Craig 345 MIT bioengineering
Amy 123 Comell EE
Gary 789

Bob 234 Berkeley biology



CnncokK nCtTouyHuUKoB

1. http://www.sal.ru/docs/sal/u_sal/ - Martin Gruber. Understanding SQL (rnaBbl 3-5,
7,8,9,10, 11, 12, 13, 14)

2. https://class.stanford.edu/courses/DB/SQL/SelfPaced/about - Databases: SQL
(parts:

¢/ The JOIN family operators
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