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bear://x-callback-url/open-tag?name=0%2E%EA%B0%95%EC%9D%98%2F2%2E%EB%8D%B0%EC%9D%B4%ED%84%B0%EB%B2%A0%EC%9D%B4%EC%8A%A4%EB%A1%9C%EB%93%9C%EB%A7%B5%2F2%2E%EA%B8%B0%EB%B3%B8
bear://x-callback-url/open-tag?name=0%2E%EA%B0%95%EC%9D%98%2F2%2E%EB%8D%B0%EC%9D%B4%ED%84%B0%EB%B2%A0%EC%9D%B4%EC%8A%A4%EB%A1%9C%EB%93%9C%EB%A7%B5%2F2%2E%EA%B8%B0%EB%B3%B8
bear://x-callback-url/open-tag?name=0%2E%EA%B0%95%EC%9D%98%2F2%2E%EB%8D%B0%EC%9D%B4%ED%84%B0%EB%B2%A0%EC%9D%B4%EC%8A%A4%EB%A1%9C%EB%93%9C%EB%A7%B5%2F2%2E%EA%B8%B0%EB%B3%B8
bear://x-callback-url/open-tag?name=0%2E%EA%B0%95%EC%9D%98%2F2%2E%EB%8D%B0%EC%9D%B4%ED%84%B0%EB%B2%A0%EC%9D%B4%EC%8A%A4%EB%A1%9C%EB%93%9C%EB%A7%B5%2F2%2E%EA%B8%B0%EB%B3%B8
bear://x-callback-url/open-tag?name=0%2E%EA%B0%95%EC%9D%98%2F2%2E%EB%8D%B0%EC%9D%B4%ED%84%B0%EB%B2%A0%EC%9D%B4%EC%8A%A4%EB%A1%9C%EB%93%9C%EB%A7%B5%2F2%2E%EA%B8%B0%EB%B3%B8
bear://x-callback-url/open-tag?name=0%2E%EA%B0%95%EC%9D%98%2F2%2E%EB%8D%B0%EC%9D%B4%ED%84%B0%EB%B2%A0%EC%9D%B4%EC%8A%A4%EB%A1%9C%EB%93%9C%EB%A7%B5%2F2%2E%EA%B8%B0%EB%B3%B8
bear://x-callback-url/open-tag?name=0%2E%EA%B0%95%EC%9D%98%2F2%2E%EB%8D%B0%EC%9D%B4%ED%84%B0%EB%B2%A0%EC%9D%B4%EC%8A%A4%EB%A1%9C%EB%93%9C%EB%A7%B5%2F2%2E%EA%B8%B0%EB%B3%B8
bear://x-callback-url/open-tag?name=0%2E%EA%B0%95%EC%9D%98%2F2%2E%EB%8D%B0%EC%9D%B4%ED%84%B0%EB%B2%A0%EC%9D%B4%EC%8A%A4%EB%A1%9C%EB%93%9C%EB%A7%B5%2F2%2E%EA%B8%B0%EB%B3%B8
bear://x-callback-url/open-tag?name=0%2E%EA%B0%95%EC%9D%98%2F2%2E%EB%8D%B0%EC%9D%B4%ED%84%B0%EB%B2%A0%EC%9D%B4%EC%8A%A4%EB%A1%9C%EB%93%9C%EB%A7%B5%2F2%2E%EA%B8%B0%EB%B3%B8
bear://x-callback-url/open-tag?name=0%2E%EA%B0%95%EC%9D%98%2F2%2E%EB%8D%B0%EC%9D%B4%ED%84%B0%EB%B2%A0%EC%9D%B4%EC%8A%A4%EB%A1%9C%EB%93%9C%EB%A7%B5%2F2%2E%EA%B8%B0%EB%B3%B8
bear://x-callback-url/open-tag?name=0%2E%EA%B0%95%EC%9D%98%2F2%2E%EB%8D%B0%EC%9D%B4%ED%84%B0%EB%B2%A0%EC%9D%B4%EC%8A%A4%EB%A1%9C%EB%93%9C%EB%A7%B5%2F2%2E%EA%B8%B0%EB%B3%B8

-- users HO|E =3 (z[Aste] EERD)

SELECT user_id, name, email FROM users;

[&3 Z3} - users]

user_id name email

1 M sean@example.com
2 HO|E nate@example.com

3 MNEcHg sejong@example.com
4 0=l sunsin@example.com
5 of2| #2 marie@example.com
6 g RLIEE CHEIX| vinci@example.com

-- orders HO|2 Z3| (Z|Agte] Z=ot)
SELECT user_id, order_id FROM orders
order by user_id;

user_id order_id
1 1
1 2
2 3
2 7
3 4



Ol =22 2™ H|Wdl|EXl. users HO|20|= user_id 7t {1, 2, 3, 4, 5, 6} 1Z40| QIC} O
orders HIO|20= user_id7t {1, 2, 3, 4, 5}Q FEMU AU user_id 7t 62 T2 QiCt.

B CHIX|E 7t2 X2t HE =X g2 1n74olct.

—

Y
]
o
T

oA £2= 22| H[0| 22 StLIsHLL H|w5h= A2 HE B

ro

AlZHo| ZEIC}. 1S A3t AL,

SELECT
u.user_id,
u.name,
o.user_id,
o.order_id
FROM users u
JOIN orders o ON u.user_id = o.user_id
ORDER BY u.user_id;

o INNER = MEZFHCEH INNER S M2kt JOIN 2 MO LIS XQI(INNER JOIN)SZ ZHESict

sean@example.com
Ho|E nate @example.com

- MEchg sejong@example.com

40|zl sunsin@example.com

il

]

o X NHE HM Y QLIZE CIEIX|C| users.user_id:60f s{E5t= orders.user_id:6 0| QiC}.

C
o HfEtM 2RLIEE CHIX|= =9l CHEo|M K2 =Lt

0



user_id name user_id order_id
1 M 1 1
1 l 1 2
2 HIOIE 2 3
2 HIOIE 2 7
3 MiScHE 3 4
4 Ol 4 5
5 or2| 2= 5 6

ZoE 23 Y UEE CHIX[ (user_id: 6)7F Zt0f| A 25| A2t LIS ZQI(INNER JOIN )2 2% O]
S0l 25 Exl5H=s HI0[E 2 20{=F=7] WZ0|Ch & =& 7|1=0] gl= 12 orders H|O|S0f 0| gi0{A Zxtof
M H|2lEct

Q|5 ZQI(OUTER JOIN)2| ZoM
LHE Z=QI(INNER JOIN)2EE FE 7|50| gl DHE &2 £ QiTt. 0| 420= 2|8 =2I(OUTER JOIN)O|
L35It 2 XROIZ2 AtEsHH S+ E|0|20f|Pt =XHst= H|O|E = Z1tof| ZEHAIZ 4 QlCt

OfX{& 3550l CllOIEf7t UXIZ, THE et0ll= gl= HIOIE7HX] 25 ZetshM 1 4= I AHE3h= 7|=0| Hi=



users orders
INNER JOIN

o LHE =012 wEE AH0[7| W20 users Of|2F &5t B|QLIEE CHIX|'(user_id: 6)5 Z2fol| Z&het =

gict
JC DE Yo ok oLzt 9% Holg DE FEsts Wi EE OEF Yoig OF Tass WY wE ¥

QIF Z=olo| HeY
Q& Z&QI(OUTER JOIN)2 F H|0|== =2l uf, £ HI0|=2| HO|EE= ON =710] SX| GCEtE: 2& 21t



users orders
LEFT OUTER JOIN




users orders
RIGHT OUTER JOIN

ol 7|Z&0| £|&= H|0|E0] 0= ZO|L}o]| [t2t LEFT OUTER JOINZX} RIGHT OUTER JOIN 2= LFEICE
J2|n gt A2 220|1, 7|F0| kl= H|0|E22| HIO|E{ = Zxtof| 25 E§HEICTH

HRLIZEE CHEIX|'(user_id: 6)E 220 Z&t6t2{™ LEFT OUTER JOIN S MEHSHH EICH

=] 80f - 2% =2 (OUTER JOIN)

LHE Z=QI(INNER JOIN)2 u st HINNER)S 2|O|5tC
Qe Zxol2 wEE HHOUTER)S| A2 = &tstit= of0|Ct




users orders
FULL OUTER JOIN

F ZQlo[2t= W T Qrt

1, MySQL2 X|5HX| §4=LC

Lol_

LEFT OUTER JOIN vs RIGHT OUTER JOIN

Zd0|Ct. LEFT OUTER JOIN 2 2/Z E||0|&2, RIGHT OUTER JOINS

E] OUTERh AHEF 7|-'—
CHS3H 20| OUTERE A2faliA] AFSE 4 QUL AROIME Metshs 28 BB,

LEFT OUTER JOIN = LEFT JOIN

o

o

RIGHT OUTER JOIN = RIGHT JOIN

LEFT JOIN (EE= LEFT OUTER JOIN)

o LEFT JOIN 29| 2IZ(FROM Z)0|| != H|0|Z0| 7|F0| =},



o YL 2F H|0|Z2| E= HO|KE Zatof ZetAlZICt

=
o JCHZ, ON =210 5= HI0|HE REZ H|0|=0i| M 5o Aol 20{Z=Ct.

o Qtof QB H|0O|S0f 0| Shi= C|O|E{7} QITHHM, T Af2[= NULL #2= M{UTIC.

e RIGHT JOIN (EE= RIGHT OUTER JOIN)
o RIGHT JOIN 22| 2EZ(JOIN E)ol = HI0|E0| 7|=0| ZICf,

o YUCtQEZ H|0|E2| ZE H|0|HE Zutol| Z&HAZICH
o JCHZ, ON ZZ10i| 5= HI0|HE 1% E|0[S0i|M 3ot 2RIt

o OREZHX|Z 2% Ef|0[Z0f #0| St= HIO|E{7t gICHH, I Xt2|= NULL = ZH|IZIC.

A "'—E—, "ot HE FESH| G2 DH2 £7Q17F 0l §E ROLEA}. O] ZE2| 7|E2 '12o|Tt. kM
_.E

12HA|: users £ 7|Z2& orders H|O|& LEFT JOIN 5}7|
MK users HO|2Q| ZE DS UL CH Ho{F 0, QLEZN =2 HEE S0{EX} oE Aot LIQEX] = &

o

5t= 20| S235ICt

rr

SELECT
u.user_id,
u.name,
o.user_id,
o.order_id
FROM users u
LEFT JOIN orders o ON u.user_id = o.user_id
ORDER BY u.user_id;

e LEFT JOINES ArE3iCE.

° users 7t 21Z0|11, orders 7t REZ50|LC}.

o SQLZ E™ FROM Ct30f| users 7t MX L1 1 CHZ0| orders 7t LE2CH

user_id name user_id order_id



1 = 1 2

2 HI0|E 2 3

2 Hlo0|E 2 7

3 MBche 3 4

4 Ozl 4 5

5 ot2| 2| 5 6

6 g LIEE CHEIX]| NULL NULL
28 Z1HS EAf INNER JOINOME E20|X| i 2 QLIEE THIX|(user_id:6 )7t =E|Of LIERSICE. = =
2 7|120| 17| 20|, orders HIO|E0IAM 7L user_id 2 order_id Z&2| 70| Z% NULL 2 MYX @
Ct. 0|Z40] HEZ OUTER JOINO|CE.

[orders]

R e N
nate @example.com

sunsin@example.com
i .C
- g|RLIZE CHIX] | vinci@example.com |

- MSche sejong@example.com

e LEFT JOIN2 21Z0 = 7|&0| &= E|0|S(users )| ZE =S ZelsiC)

o FNZ 07|M B|QLIZE CHEIX|(user_id:6 )= orders Off ZQI&t CHAO| QiLCt.

[Z=2! #3} - LEFT JOIN]



[users LEFT JOIN orders]

v vome omwt userss [
IR ey
i ewesmmesn | | 2
eEmessameenm | 2 s
| oWsa sowesamscms o
s meessmean o o
2495 | messaneon ;
T i G e amaon

PR B S RS AT B B B S S B B B B AN B RS B S B B B .

orders ¥

.
l.i

o OZHA z=Ql thdo| gl= HR0l= LIHX] 242 NULL 2 i

10
rl:l
Rl
P4
o
Y
H
=2
el
oo
rd
inl

2CH4: NULL Q! Cf|O]E{ Tt ZE{&5t

ZE YE7F NULL @ 1240| HE2 §t HE =FobX| b2 17HO|Ct WHERE E 2 ALE3iA O|S2t 3ttt

N

SELECT
u.user_id,
u.name,
u.email
FROM users AS u
LEFT JOIN orders AS o ON u.user_id = o.user_id
WHERE o.order_id IS NULL;



(J NULL H|m
NULL 2 '20| 1S'S LIEILE S-S AEH0|T 2, = HMXIZ H|wE £ QICH BEA] IS NULL E£=

IS NOT NULL S AtE3HOF &trt.

[&3 Zxf]
user_id name email
6 B QLI CHEIX| vinci@example.com

EOo 22| £2T=0l|M &t M FEHA| 2 DS FHOLHL, O[H| of nzHol|A|2t S &l FES BUli= S| Et
E

A oA E o &= A= 27 HIo|E7 oHzE Zo|Lt.

o
rII
=2
rr
4n
rII
=

Jal
MO
rﬁ
ol
rII
|.|'|

H
i
A
iQ
rio
0%
Ol
rlo
40

odel7k2'0fl EfSHAL Ol Aol 7|E WEOIC

= =
products Ef|0|22| H[O|E{= 25 Zutof| Lttof StCt. 2t products E|0[20] 7|F0| =|0{0F StCt.

[products El|0| 2 F2 HHE]

SELECT
product_id,
name,
price

FROM products;

product_id name price

1 Z2|0|Y Aol oA 75000
2 7IHA FIEE 120000
3 4K UHD EL|H 350000

4 A Clo[EH[o]A /UE 28000



5 g 7= Xg 150000
6 ADIE K| 280000
[orders HIO|E 2 HH]
SELECT
product_id,
order_id
FROM orders
order by product_id;
product_id order_id
1 1
1 6
1 7
2 3
3 5
4 2
4 4

e product_id Z YE3HM =S O O[alf5t7| A =telstAL.

=QE StLtstLt Hlus{EL] 1g 7t= X[Z(product_id:5), AOE

off 2OIX| gL

1EHl: products &

products H|O|2

71222 orders HIO|E LEFT JOIN 5}7|
2 7|Z92 LEFT JOIN S AI23l|EX},

Qx| (product_id:6) AZ0|F

[ |

LK

o

J



products orders
LEFT OUTER JOIN

SELECT
p.product_id,

p.name,

p.price,

o.product_id,

o.order_id

FROM products p

LEFT JOIN orders o ON p.product_id = o.product_id

N
o
2
2t



[orders]
lprodu ] s o
product_id |order_id
prastilome —
Zz2|0|Y Ao|Y oA --

-
- - = --
-
: — --
280000 | =

product_id name price product_id order_id
1 zZZ|0|Y Aol oA 75000 1 1

1 2|0/ Aol OrRA 75000 1 6

1 zZZ|0|Y Aol oA 75000 1 7

2 7|AHAl 7 |EE 120000 2 3

3 4K UHD 2L|H 350000 3 5

4 ZAE HO[EH[O|A /I 28000 4 2

4 27 ClIO|E{H|0| A &2 28000 4 4

5 g 7ks X 150000 NULL NULL

6 ADIE %] 280000 NULL NULL

e products E|O|E22 7|&2Z LEFT OUTER JOIN H22Z products 2| MZE
Ct.

rlo
P
ro
Y
]
2
H
4n
Hel
ook
rmn



o Hf2tM F2 WHHO| Gl= 1 715 X|Z, AOtE QIX|= =l Zutof| Z=etEict. 0] 22 =l Zute| = 23 &

E Z+2 NULL O] =ICt,

25 NULL 21 HIO|E{2H ZE 57|
FE FE7E NULL Q! &Z0| Ht= "B &F HE: Te|X| 42 &E'O|L). WHERE ES AMESHA O|STt 202 A}

SELECT
p.product_id,

p.name,

p.price,

o.product_id,

o.order_id

FROM products AS p

LEFT JOIN orders AS o ON p.product_id = o.product_id

WHERE o.order_id IS NULL;

product_id name price product_id order_id
5 g 7k=s XL 150000 NULL NULL
6 A0HE QX 280000 NULL NULL

s

ol

15 7t XY, A0HE X7

r
-
H
1}
it}
Rl
52
rlo
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ro
N
mjo
me
4>
30
n

A& 3: RIGHT JOIN O 'Ch 5t i Ea|X| o2 AR 317

O|tHOfl= RIGHT JOIN S AIE3iEX}.

RIGHT JOINE 2IZ0] OfL|2} Q2%0] 7|Z0| EICt [zt Q2% ©|o|=2| Hl0[E{7t ZQ A2 B Liotof 5t
ct.
07| 2122 FROM Ho| E|0|20|1, 2222 JOIN H2| Hlo|2g Uit

RIGHT JOIN = &7 O[3H5t7| Iall 2FA EIUSME oAl Z2 CAIE AMESHEAL

UM TS GfAO| M E|O|S2f X[ HFSHH ECt. O2|10 OO SR5HAH T 8 M TE|X| 2 dESEH
o ot

12t: products & 7|£2= orders H|O|& RIGHT JOIN 517|
products H|O|ES 7|Z2Z RIGHT JOIN S AMR3EXL.



orders  products
RIGHT OUTER JOIN

SELECT
p.product_id,

p.name,

p.price,

o.product_id,

o.order_id

FROM orders AS o

RIGHT JOIN products AS p ON o.product_id = p.product_id

017|M= orders 7t FROM Ct20| L2131 products 7t JOIN CH20| LI2CH 2| QXIS HHRQICE

Z=l

2%



[orders]

procucs
BERE ot o

-- - B -
- e -

-- - e -
-- 73 cllo|E{Ho|A 2 28000

na ¥ R 160000

-
AOLE X 280000

e OJ7|ME= orders E|0|=0| 2%, products H|0|E0| LEZO|C},

e RIGHT JOINS QEZ0| 7|Z0| EIC},

EEEEEEEEE N

EEEEEEEnnnl

e products.product_id = orders.product_id £ ZEQI5HC},

[&3 Zxf]

product_id name price product_id order_id
1 zZ2|0| Aol OrRA 75000 1 1

1 zZZ|0|Y Aol OrA 75000 1 6

1 zZ2|0| Aol OrRA 75000 1 7

2 7|HA 7R E 120000 2 3

3 4K UHD Z2L|H 350000 3 5

4 ZAE HO[EH[O]A E 28000 4 2

4 2 ClIO|EH|0| A &2 28000 4 4

5 g 7t= X 150000 NULL NULL
6 ADIE %] 280000 NULL NULL

e RIGHT OUTER JOIN= AIEH}MCEZE QEZ| = products E|O0|Z0] 7|F H|O|Z0| E[11, products



HlO|S2 &0 Autol| 25 ZEHEIC
o [MEtM T2 WHO| gl= 13 7t K|, AOIE YRz X0 Zutof| ZEHEICE O]
= ZY2 NULL O] EICt.
25HA|: NuLL Q! Ci|o|E{2t EE{5}7|

SELECT

p.
.name,

p
p.
0
0

product_id,

price,

.product_id,

.order_id

FROM orders AS o

RIGHT JOIN products AS p ON o.product_id
WHERE o.order_id IS NULL;

p.product_id

product_id name price product_id
5 = =N 150000 NULL
6 AOLE YX| 280000 NULL

g 7HR XY, ADLE QIX[7t T 8 HE Za|X| gf2 &l A8 & & ot

LEFT JOINZ} RIGHT JOIN AMEH
ot o=

CtE CHolo{ 2t SQLE B AL

S5 LA, LEFT JOINZ} RIGHT JOIN2 MZE {X[E B0 A

@ xol Zufo] FL2
order_id
NULL
NULL

g8 4 ik



products orders
LEFT OUTER JOIN

SELECT
p.product_id,

p.name,

p.price,

o.product_id,

o.order_id

FROM products AS p

LEFT JOIN orders AS o ON p.product_id = o.product_id

WHERE o.order_id IS NULL;

e products = 2%, orders= LEZE

e LEFT JOINS AF23IH products £ 7|F HIO|E22 H& £ lCt



orders products
RIGHT OUTER JOIN

SELECT
p.product_id,
.name,

p
p.price,
o.product_id,
o

.order_id
FROM orders AS o
RIGHT JOIN products AS p ON o.product_id = p.product_id
WHERE o.order_id IS NULL;

e orderste 2%, products = 2LEE

e RIGHT JOINS At25HH products £ 7|& HIO|E2 HE 4= QUL

5 SQLe| A3l Aut= ZTt E|O|22 K 2[X[0| = LEFT, RIGHTZ 7| E|0|=2 HstH EICT.

+

%4 AZ0|AME LEFT JOINO| RIGHT JOINELCHEM O 20| AFREICE
HE 2Mo| 7|F0| E|= HO|ES FROM Hof M 211, Hest YEHE HH2 CHE E|O|EES LEFT

JOIN 22 5L 20{Li7t= W42 2 E2|E Hdst= A0| K H&H0|7| WZO0|tt. RIGHT JOIN2



HO|E29| &M Z HI™M AHX|LL LEFT JOIN 22 SU5A| E3ie 4= QlCt.

He|

e LEFT JOINZ} RIGHT JOINS =PI mj 7|& E|o|22| {|X|Z At}

o AEIE2 EE Q0|A Of2HZ, 2IZ0M QLEZOZ 22 97| W20 7|=0| &= LHE0| HA LIQE ZHE Ms
Ct.

rok

e LEFT JOINL 7|Z H|O|E0| FROM 0| HX LIRQBZ ¢ 97| Hs|Ct.

o [M2tM 7|E E|O|E2 FROM O MX M= &2 S0/ 20| L

e FROMZ} JOIN HO| = H|O|Z2| ?IXIE HH™M LEFT JOINES RIGHT JOINC= #HZAg 4= QICt

o UHHE, FROMI} JOIN EHof| = HIO[E2| /IX|E B RIGHT JOINZ LEFT JOINSE HAE = UCt
o O|2{§l O|RZ MROME CHEE LEFT JOIN 2 AH25HH, RIGHT JOIN 2 E AESHX| Qb=LCt.

FE|o|2S =g mf O 0= AWO| I 50{Lt O ZR0l|= W0l SO{LIX| 1 A=l L7t {Uct of &

=2 HO|EH|0| A HHRE O AN HH SQSIEZ HIEA| F|CH= O[3H3HOF St

ol

C
71E2= ¢i= Ho|=2] & #(Row)0| LIE % E|0|S2] 0{2] &=} AZA

i
il
32
o
o rZ
M
H
10
ra
o2
1>
rr
mulr
2
L
il

tith= 5t 0| CHE Z HIO| =2 Tt 5iLte| @at HAZE|ALL, OFF dut= AAK|X| §H=CHH Ao = SO{UKX| 8=

JCHA CiA| K| &0l S0{Lty, x| =2 U7t? o] fI2|E Olshst2{™ HI0|S 2He| 24|, £5] 7|2 7|(Primary

Key, PK)2 2|2l 7|(Foreign Key, FK)2| 27| E 0}0f §iCt,

~ | users v "~ | orders v
~| products v

user_id BIGINT order_id BIGINT

product_id BIGINT
name VARCHAR(255) 2 user_id BIGINT

) name VARCHAR(255)
email VARCHAR(255) » product_id BIGINT VARCHARE 00
H————— g Bl—————— + | > catego
address VARCHAR(255) < order_date DATETIME P ) g”\?-/r (100)
rice

birth_date DATE quantity INT P

stock_quantity INT
created_at DATETIME status VARCHAR(50)

> >



o Primary Key (PK): EIO|S0i|lA 2} &2 11R5tA A'HEst= 7H0ICt users EH|O|Z2| user_id Lt
products HIO|Z2| product_id 7t 047|0f| siSICE PKE E|O|E LHOIM HCHE SSE 4 QiC.

e Foreign Key (FK): CtE E|O|E2| PKE &Z5h= 4O0ICt. orders EHIO|22| user_id = users E[0|22]
user_id & &X3h= FKL} FKE &Z3st= HOIS0|M 012 ¥ S5 E[0f LIEFE o= QUC} oS S04, & Yl

D7 (user_id)0| 092 | FE2(orders)= & 4= U7| W20|C}.

O| ZHHE '"2E-XtA| 2HA'0f| H|F-5HH O|3H5}7| &lCh.
o HDE[0|Z (Parent Table): PKE 7X|11 /= H|O|E. (users, products)
o XA H|O|Z (Child Table): FKE Sdll £& E|0|ES &&5h= H|O|2. (orders)

O] 7HES 2= =0l Al HIOH & 7t O{ZH| Het=X| Ye|sHH Ch3at 2t

XA 5 25 X2l (FK=> PK &X): & 771 SO{LIX| @4=C
o orders HIO|EE 7|Z22 users H|O|EE X0l5}= 4R
o XM E|O|E(orders)2| 2t 2 YH = UIEA| T 5t HO| B R (users )otnTt AAEICH =2 oLV}
0121 Ziof 2 = l7| fR0|Ct. m2tA 7|= E|0|22! orders 2 & 77t JCHZ R X|EICt,

o PKz e 5tLtel i MEECt et PK Ho 2 Exst= 42 d 77t sO{UHX| @=Lt

=0, KM X1 (PK » FK #X): 8 7147} S0{d 4 ULt
o users HIO|E2 7|22 orders H|O|ES =0I5t= Z Lt
o HOH0|E(users)2| &t 142 0f2] He| XtAl(042] 212| orders )2 7I&

HEE 0f2] F2 L0l 22 o AIFH0F StEZ, 7l FHE lo| F& A3

SRR

>

JHI -|>

M=o MA| ~bof =7+

FKE 22 32 Of2{7 MEE 4 QICt Wb FK WEoE st 49 8 vt S0l £ ck

o

20 SOM 2L, MA| N E Solf 2™ etelsf HXt EX 0ol 'M'(user_id=1)2| H|O|EIE SAICE, &
Qlo| ierE AHDN O 2|8 T E ofs|X 2Kt

EX M Moz x| 2lz| mts||x|7|

MX users H|O|E1} orders HIO|S0|A 'M'Q] H|O|E]

i
o
o
s
bS]

users HIO|ZS0AN "M'(user_id:1)e| HE = CF 8F8H0|C} user_id 7t PKO|2 2 RSt StLI0{0F SHCt,

SELECT user_id, name, email
FROM users
WHERE user_id = 1;



user_id name email

1 M sean@example.com

orders E|0|S2 E™ 'M'(user_id=1)0| F2& A2 F

1, 0f2{ ol =3|E == Art.

o

O|C}. user_id 7} FKO|EZ O|EH &E0| 7}55}

SELECT order_id, product_id, user_id
FROM orders
WHERE user_id = 1;

order_id product_id user_id
1 1 1
2 4 1

O[x| O] = H|O|E{E Z=Qlal HAL.

A2 1: XA = 2 =91 (orders = users, & 75 §X|)
MX orders HIO|Z2 7|F22 '"M'Q| F& L0 7 0|E2 E0{EX}. 0|Z10]| HtZ XA HIO|Z( orders )0f|M

20 E0|2(users )&, & FK =» PK2 Z0I5t= ZA<Q0|C}.

SELECT
o.order_id,
o.product_id,
o.user_id AS orders_user_id,
u.user_id AS users_user_id,
u.name,
u.email
FROM
orders o
JOIN
users u ON o.user_id = u.user_id
WHERE

o.user_id = 1;



o 7|ZHO|22Q! orders 0= M2 =F0| 2&M QICt (order_id: 1, order_id: 2).

o AW =E(order_id: 1)2| user_id & 10|C} O] 22 users HIO|S0|A PKT} 12! “M'o| £rd it
o LZ= B =2(order_id: 2)2| user_id ¥A| 10|Ct. O] Zf= users H|O|S0M PKZt 121 'M'o| St
C

=
o Zt FZ YO| 2| stLte| N7 At AAEDR, 7|E H|O|S(orders )2 & 7t JHZ {X|EICH

orders ¥ users 9

order_id product_id orders_user_id users_user_id name email

1 1 1 1 M sean@example.c
om

2 4 1 1 1) sean@example.c

om



orders H[O|Z22 &l MO 2&0[|{ 11, =21 0|0 = 2&0] T2 RXA|EIRUCE. O|Zd0] XtA 5 212 £0Io| £

AR 2: 512 o XA X9 (users = orders, &l 74 S7t)
el

O|Hojl= BICHZ users HIO|E2 7|&C2 'M' IZHo| =Z LHH S S0{E X}, 0|Z40| HIZ B2 E|0|S(users )HIM

XA EO]E(orders )R, & PK - FKZ ZQl5H= Z20|C},

SELECT
u.user_id AS users_user_id,
.name,
.email,
.order_id,
.product_id,
.user_id AS orders_user_id

O O O < cC

FROM

users u
JOIN

orders o ON u.user_id = o.user_id
WHERE

u.user_id = 1;

[orders]

o 7|ZH0|2Ql users Ol Mo HET} L 18 QICt

o O'M| user_id: 11 YX[ot= #E orders HIO|S0|AM F=LCt.

o orders HO|E0& user_id 7} 1! 20| 27H(order_id: 1, order_id: 2) QUL

o users2|'M' HHE 130| orders 2| 27 s} 2tAH|E Ho{of SHCY,

Cl|lO[E{H|O|A = HAIE EHSIY| flo 'M'e| HE S FAloto] 2 =20f 0] S ZQICt.
)

o 'M'EH(ENZ1)+ AW FEZE



o M AHH (2XE )+ E M =2 MR

o ZAMEOR 1712| #Oo| 2712 Yo = SoqLtict,

[z=¢! A2z

NN NSNS NN NN NEEENEEENEEEEEEEES

M sean@exampl
e.com

orders &<

L]
O
-
L]
-
-
-
-
-
[
[
-
-
[
-
-
-
[
-
-
-
[
-
-
L]
L]
-
-
L]
L]
-

users_user_id name email order_id product_id orders_user_id
1 M sean@example.c 1 1 1
om
1 M sean@example.c 2 4 1
om
ZtE EX} O|HO| = Zot= 2&0|Ct, SHXTH 7|ZC 2 MOFH users HIO|SO0|AM ‘Mo HEE= 2zl 180|UCt. O
A Z=0le| Aut= 280| E|Q{Ct HEZ 0] X[H0| JOIN 2 Qlslf 30| Z7|ot= Al R2|Ct £ E|0|S2| & O]

AHA E|O|=2] 02 *ut 2AIE WS M, O 2A|9| =23 ~l0] SH|=|0 Z1t7t s0{Lt= ZAolCt

H| clloE{ 2 &5t |

A9l oA Sall YE2IE olahFH2L, OIF| WHERE E S A5t XA GIO|HE CHe 22 ol ZntE AT},

MX users HIO|E orders HIO|S0|A T A| C|O|E{E &HQlsl HXL.

users EH|O|Z - 63

SELECT user_id, name, email
FROM users;



o
ny

[&

nlJ|

user_id name email

1 M sean@example.com
2 Ho|E nate@example.com

3 MNBChg sejong@example.com
4 Olz2 sunsin@example.com
5 k2| 2| marie@example.com
6 g LIEE CHEIX| vinci@example.com

orders H[O|Z - 73

SELECT order_id, product_id, user_id
FROM orders;

order_id product_id user_id
1 1 1
2 4 1
3 2 2
4 4 3
5 3 4
6 1 5



M| F=2(Orders) 7I1Z (& 714 |XI)
orders HO|S(7H)2 7|ECE RE FE0| 12 0|E2 E0{EXl. XA 5 EB ZQI0|C},

SELECT

o.order_id,

o.product_id,
o.user_id AS orders_user_id,
u.user_id AS users_user_id,
u
u

.name,
.email
FROM
orders o
JOIN

users u ON o.user_id = u.user_id;

24 n p
BT
‘ vinci@example.com

=

o

Z1i]

order_id product_id orders_user_i users_user_id name email

d



1 1 1 1 M sean@example.

com

2 4 1 1 il sean@example.
com

3 2 2 2 Ho|E nate@example.
com

7 1 2 2 H|olE nate@example.
com

4 4 3 3 [ sejong@examp
le.com

5 3 4 4 Olz sunsin@exampl
e.com

6 1 5 5 atz| # 2| marie@exampl
e.com

oAt Z Aute 7H0ICt 7|= HIO|=Q! orders 2| 770 F20| 22t

iz |XIECt

o
2
1o
K
=
ic

AZE|D=Z, Alo[ T O

M| nZf(Users) 7I1Z (& 4= S71)

users EH|O|S(6#)2 7|F2ZE BE DO F2 LHHZ S0{EX}. B2 5 X4 F0l0|C},

SELECT
u.user_id AS users_user_id,
.name,
.email,
.order_id,
.product_id,

O O O c cC

.user_id AS orders_user_id
FROM
users u
JOIN
orders o ON u.user_id = o.user_id
ORDER BY users_user_id;



[orders]

I
.
e
ot
I —

users_user_id name email order_id product_id orders_user_i
d

1 M sean@example. 1 1 1
com

1 M sean@example. 2 4 1
com

2 Ho|E nate@example. 3 2 2
com

2 Ho|E nate@example. 7 1 2
com

3 MNEcHg sejong@examp 4 4 3
le.com

4 Ol sunsin@exampl 5 3 4
e.com

5 of2| #2 marie@exampl 6 1 5

e.com



At 7H0IC} users EIOIE2 6O|AX| T, R Zut= 70| =|RUCH

‘M'(user_id: 1)Z'UI0|E'(user_id: 2)7+ZtZt 2719| FES 7HX|1 UR7| 20|, O|S2| HET} St HA
SH=l0] & 7712] ol BFSO{RICE

U2 FE0| gl HQLIEE CHIX|'(user_id: 6)= INNER JOIN 2| E44 orders HIO|E0| DHEE|= G

O|E{7} gl = Zuo||M H|2=|RACE 2 OUTER JOIN S AFSIYCHH Zotof| ZEe|US Z0|C

Fe|: | Wo| So{Lta A A= Iv}?
XIZ27X|2| i8S Fels BXL Z=QI A| 21t ol 7t Hoh=X| 02 = F H|0|52| 272t O H0|S2 7|E2R
AEX|of Z{RUCH.
o IS RX|: RAO|M EBZ ZQIEHIH (to-One)
o FK=PK Zx¢
o Wk FROM XA E|O|2 JOIN 22 E|o|2 (C: FROM orders JOIN users)

12| ZtA EHO|E2| BE W2 &2 H|0|S2| Bt 5iLte] @ut DY EICE (FE2 BIEA| 8 Hol nZof|A

O —
o A2 7|E0| Eli= XA E|0|22| & =7t ACHZ RX|EICE. orders E|O|S0] 7-40[H Zut: 7=40|C}

o Il BItIts: REOM XA R FQIgH il (to-Many)
o PK=FK Z¢
o sk FROM B2 H|O|2 JOIN Xt EH|O|E (0: FROM users JOIN orders)

o HE|: B2 H|O|S2| 5t W2 XA B|0|=2| 02 |t DiEE 4= QUCE (8t Yol 10| 02 ¥ FEE
ULY.)
o Zlh: BI HO| XAl | TH0HE FH|EIHM HA| H2| 27 7|F HIO|ISEL S0 = ATE. FES 2

42 Zat 0|20l M 2712 S REXISHA ElCt.

A Z0{|A o]Z20] off ZLE}?
O 2|E R=M H0[E|E HX 2M5tH & fIelo] 20t o2 S0, 2= 12nt OS0| FE FEE E7| I3l FROM
=

MI7| 2I3f COUNT (u.user_id) £ A&l5+H 0Of

users JOIN ordersE +8

2

Cha 5} O] Zato| 02 42
H

w7 Zt? HAH D2 401 60| LIZ71? OfLICH 22 of2f B 3 10| £ AME DR, FH| £E 20l 70| L2
ct
OlR{z ZQI0 Ol HOJE{7} OfE | watX| &&5| OlaH3HorRt, BHI(SUM), BZ(AVG), H4(COUNT) 22 &

(=
2
=

25ty Tofl e offH EjolE
(@]

=
FelXI, MA W2ts5h= g2ts S0l= A0l

oft
ob



Ct.

X . o
Fa: xelo| gy

CHO|E{H|O] A0 Z=2AI(JOIN)2 F2 712 7I(PK)2} 2I2 7I(FK)E MA EI0|ES AZSH= 20| 7H ZttE{o|n

—
Aojct J2fLt z=elo| el pl2|= "= H|0|S2| £F E(column)2| 20| 22712 0|7]0f|, HH|l== o &

—

ol
fo
o
ot

Al
ZUOE & == QAT G|O[E EpIRH ZHTHH Zo|Ct,

°
rin
PA
o

Crret =2l oAl

PK-FK 277t OfL|C{2t = 02 A&tol| A XIS &28 &~ @It

s9j0l9l #7] (OjZo= Zol)
124 eflo|27 22l E0}Z0] 25 0|2 Ho| YTHH, O] £ ElOIZE O|SC2 FQIst0 TX} Fglo] 0|Z0| 2L Y
SE stopuiCt

SELECT A.O|E, A.%&N, B.§NM
FROM TZ¢ AS A
JOIN Z& AS B ON A.O|2 = B.O|E;

SELECT A.FEHS, A.FE2ZY, B.O|HEH
FROM =2 AS A
JOIN OMHIEI_OHIE AS B ON A.ZTE2QUX} = B.O[HIE_A|ZHY:

X|o{ Glo|E] £ (K|oj AEZ Zol)
04 Eflol 2ol SEMS' O = X2} X|ofe o= Eoj2e| K|S HAsio], DiE0| Yl Xl2el ol £
Ct.

— -

ClIO|E{S &lH 2%t

SELECT A.OHEY, B.HdasS
FROM OiE AS A
JOIN X|9H_oI1EA AS B ON SUBSTRING(A.RHHS, 1, 2) = B.XYIALE;



2 00|E| M (MEf AEZ Z9I)

AMH_273 H|0|S| 'HEIEEQt of2f_FE_Fo| H|0|S2| 'TE'E Z2I510{, 210 7|FE 027t BAE %

R
on
rr

X| vf2 mefgt = ATt

SELECT A.QXFURL, B.o0[2{MdH
FROM ¥AH_Z3 AS A
JOIN Ofl2{_FE_X9| AS B ON A.AEHEE = B.ZRE;

O[XE Z=Ql2 iR FASHA[Z, MRO0M= HO|E 2| FHatdut EEHYS 2lol R E PKR FKE 2L} O|EXE 5=

=
g £ AL, SN = HHE &= = 222 ZQI5HH H|O|E{ 7t Y&S5HA

I'IJH

fIdo] 27| WZ0|Ct.

O HIO|E& Y &st= 7[=XQl BYUS2 siRict. J2in| 2tef Az ti o] CHE H|0|=0] OfL|2f "At7| XHl'0[2tHH
[=)

OfEA| SOk &77t? ChE AlZHoll= OIXME Xt Atils & &st=s E8st =021, SELF JOINOfl Chsh 2or2Zict.

fE|l= XISMK| M2 CHE EIO|E, & users 2t orders M HalstA| L2 &l ClatS HZsh= MS HIKICH 18|
u]

2tof 1Z35/{0F o Ch&fo| CHE Ef|0|S0] OtL|2t HE= "Xt7| X402 Of 2| SOk E7t?

OlM= Ol L7t HZ 20t E5tit. R2| 3|AF =X =S 22[5H= employees HOIES 0|2 SO{EXL O] H|

HE7L SOQICE T2 2 Z2lo| ‘Wb 5t 22| S|AMe| 0|0t F, HAH FHE HA|

()
3
©
—
(@)
<
(¢°]
(0]
w
£
o
T
rO
ﬂJlﬂ
2
$0
n

0{7|M 2=2| 2X| &&0| L=Cf.

"zt Z|219| 0|51} HiZ 9| =& Ate] 0|F S Lizts| ghH S2i5k2{™ 027 sljok &tz

MX employees H|O|E2| #XE HI{EHX}



A\ :.:
~ | employees v
employee_id BIGINT
»name VARCHAR(255)
~»manager_id BIGINT
>

SELECT * FROM employees;

[&@l 2]

employee_id name manager_id
1 PP, NULL

2 HEALE 1

3 O|=% 2

4 ESNLpS, <

5 2| 4

6 SAHH 4

'SA'(employee_id: 6)2| manager_id = 4Ct O] HAte| O|EE &2{H, 2|= CIA| O] E|0|Z0|A id 7t 4



2 XS ZHOtoF Bt 'F[ 2k 0l2h= AE & 4= ALt OIME & H|O|E 2ol M Atilo] HE (manager_id)0| 22

F

El0|=2| CIE ZE(employee_id )2 & Xste #AXE RI7| &HZE A2t Stof,

Oz #Z2| HIO|HE & Ho| H2|= =3|5t| ?I8l AHE3t= 7|=0] B2 SELF JOIN O|C}.

SELF JOINZS| 7{{Ez} 4z |
SELF JOIN= INNER JOIN, OUTER JOINXNH MZ2 ZF2| JOIN HZHO{T} OfL|Ct. 0|22 siLiL] H|O|E
Xt7| RpA 3 E0ISH=E 7| S 22 = 2o|ct,

SQLO| 0] 7|42 7Hs5HA 5h= SiAl 212|= HEZ H|o|2 WAl (Alias)Oll QUL SILIC| H|O|E0| M2 CIE HWRlE £
7 2o{eto 24, Ci|O|E{H|0| AV} O|F2 OFX| CHE & 7H2| HIO|SQ! AXMH QlAlSHA Bt=E= Z0|Ct,

fE|= employees H|OIEE F 7H EAGHA SiLt= ZS LEHH= e (employee)E, CHE Stih= &AHS LIER

o e Hlolz: 2= gl

=
| =/
e mE|O|E: 2E MAR| EE (MM|l= SZ2 employees EH|O|E)

72|10 e EHIO|22| manager_id 2t m El|0|E2| employee_id 7t &2 HS2 HZ(JOIN)SHFH, 2= =&

O|Z(e.name )t AAIQ| O|Z2(m.name )2 oF E0f| LIZH5| =2 4= UA =Lt

Az F- AL B2 0S|

f Ly

O[M| SELF JOIN 7| AIEsiA HEnt A 552 UEE F2|E Hdsl EAt.

12H7|: INNER JOIN 2 0|28t SELF JOIN
7t 7|2%21 INNER JOINSZE F 74 H|O|Z e 2 mS HASICEH HZ 2 "2o| OfL|X

ID(e.manager_id )7t &Ate| = ID(m.employee_i

Q.
o
N
mjo
o
Il

SELECT
e.name AS employee_name,
m.name AS manager_name
FROM
employees e
JOIN

employees m ON e.manager_id = m.employee_id;



e.name 2 Z2I2| 0|E, m.name 2 AAI2| 0|E0]| EICt. ZHO|= AS E AtEscH HAS 20{FH Z1tE 0|shst7 |7}

employee_name manager_name
SEAPE} 255
JEES SRAE}
2{oba JEES
Hrfz| 2|25
NG 2|25

TG st 71| O] &ksH ol QUCH HA| 21 F 'Z3|E'0| employee_name =E0{| HO|X| =Lt A L7}?
19| manager_id = NULL O|7| Tf20|C}. INNER JOINS ON Z=Z10| SH=, & e.manager_id Ol 2}0| Q= O

O|E{t Zutof| ZSHA|Z|2 2 manager_id 7k NULL Q! 'Z&|Ze =0l chatol| M H|2|E! Zi0]|Ct.

>.



2CH4|: LEFT JOIN S O|2% SELF JOIN

OloF AR} gt EIMSI 21D, X ASIAIIK| Z5s HA| xlel 222 B Aty

—

52

27| sfiof &t

|Eo= &1, &A HEHE IZ0] 20

—

0|

rr

O|Z mj HIZ LEFT JOINO| 2QsiCt XIS LIEHL = e EIO|IES
Ct MAL HETL @IS M(manager_id 7k NULL O|H) 1 Xf2|&= N

SELECT
e.name AS employee_name,
m.name AS manager_name
FROM
employees AS e
LEFT JOIN

employees AS m ON e.manager_id = m.employee_id;

[&% Zai]
employee_name manager_name
U3z NULL
EIYNPN 25| &t
O|f% EIPN PSSy
Z|otE o|f2%
2| Z|otE
SAA Z| Pt

O[M| LEFT JOINES S3ll &A7t Q= A2l HA| Zetel 2t X 2| AES BHEQICE
O|X3 SELF JOIN2 H|O|2 BFS &&310{ A7| X 2AE E0{U= REE 7['HO|CH =X =0 OfL|2} EAL

O|E9| FtH| 2|2t METFIEH|IE], AAES| = St B = 22 7S HIO|EE THE M BIEA] 235 7|=0|L]

7|24l =At,

XISt f2l= H[0|=0| 00| EXHSH=' Cl|O|E{S S Crket YAlo= AZASH= S HIRICE 220 2ol 2= 32



o| &8 oM 'EXSHA| b= 7HS2l HIOE! SES 2HS0{0F

o

tCHH O 3o &7t?

Ol 201, | LT S0l HOlE E|]q=o| 2= Mynt ALO|= Z§H(EY-S, BE-M, THE-s, mtE-M..)S && ot

A
AH G|O|E{2 0f2| - d3oF SITHE? CHE AlZHo= O] EXIE 3HZ3 & CROSS JOIN Off T3l ot ZUCE,

CROSS ==¢I

X|Z27HX| L2|7} U2 INNER, OUTER, SELF XQI2 R&= ONO|2H= ¢1Z1E|2
7

AE Hoth= ZOIRACE. &, EF =20 H= &S F= A0| oAt

ofm

sii Ellol=0f '0|0] Zxists" 2

2| 2RO, ofl =0 HO[Lt 2A17F gl & & of D= ZgfS HSO0{LHOF SITHH OfEA| Hjof t?

I
d
[l
mjo
N
A
[
N
olr
ol

R=9| ZH| &2 Hi= 0|Zo|Lt.

"ed| SYENM MZ2 712 EIMXE Eofsta{n $iCt AMOj== s, M, L, XL Ul ER0|Z, M2 Re

o

’ = ]
Blue, Black Ml ZROICt HOHE AIZ5L7| Holl, M2 22| 216l 7SS R E AMO| =gt My x3tS H2 &= 0t
AE{ HIO|E & 0|2 Y5t 4ok
O] YF="'S AtO|=0|FH A AL A, 'M AIO|ZO0|HA Red MRl &F' ... XL AIO|=0|HA Black A&t0l

o| £E 220 OHE0{0} SIC}. sizes E[O|21} colors E0O|E AtO|oll= O]

O|H uf AtEst= ZQI0| HIZ CROSS JOIN O|Ct.

CROSS JOINZ2| 7HH 1} FIE||A|2F = (Cartesian Product)
CROSS JOIN2 Z=QI =7 glo|, 5t E|0|=2| 2= WS CHE X H|IO|S2| 2= &1t S MR AZst=, 71

of el Aol AZ 2|7t giv| 20l ON EE AE5HA| G=Ct

H>

CROSS JOIN Q| Z1tE £5t 2012 FIE| A2t Z(Cartesian Product) EE= C|7I2E Z0|2t0 HEC}H orok A
0|20l m7He| &0| A1, B HIO|Z0| n7He| 30| ACHH, &= HIO|E2 CROSS JOINSHZIt= m * n7He| S 2t
Al =t

22| flAI2] sizes HIO|22 47H2] @S, colors HIOIE2 3712| ™S 7kX| 1 QUCt. [i2tM = H|O[ES CROSS



JOINSIH 4 * 3 = 12719| fS = O|FOTl Z1p7} LiE Z0|Ct.

o
=
O
B,
O
1%
»
=

OIN S AtEdl E[MZQ| 2= ALO| =2 My Zehs 2HS0| EX}

MK A& AF2E sizes H|O|EXt colors E|0|=2] GI|O|E{E &tQISHAL.

SELECT * FROM sizes;

size

XL

SELECT * FROM colors;

color
Black
Blue

Red

O|X| &= E||O]22 CROSS JOIN 35101 2= X&HS MM5}AL

SELECT
s.size,
c.color



FROM
sizes s
CROSS JOIN

colors c;

size color
S Red
S Blue

S Black



HCIA|D| sizes H|O|22| Z

XL

XL

XL

2HSOIALY.

[

SELECT

Red

Blue

Black

Red

Blue

Black

Red

Blue

Black

CONCAT( ' 7|2EIM=-",

s.size,

c.color
FROM

sizes AS s
CROSS JOIN

colors AS c;

Al
=

o2

21l

product_name
7|2E|M=-Red-S

7| 2E|M=-Blue-S

size

07|M &t ZF O Lot} O] Z=gtE 0|83l &
L

iz
[=3=)

c.color,

Zt 30| colors E|O|E

|:|o:]

DE Wt SHPY BS 0% F 4 x 3, 12700 st TElo]

'-', s.size) AS product_name,

color

Red

Blue



7|2E|M=-Black-S S Black

7|2E|H=-Red-M M Red
7| 2E|M=-Blue-M M Blue
7| 2E|M=-Black-M M Black
7|2E|=-Red-L L Red
7|2E|M=-Blue-L L Blue
7| 2E|M=-Black-L L Black
7|2E|M=-Red-XL XL Red
7| 2E|M=-Blue-XL XL Blue
7|2E|MH=-Black-XL XL Black

O] Z2tE M=Z2 H|O|S0| INSERT 5tH, &= OIAH CIO|E{E &8 #5E + It

INSERT INTO ... SELECT 2 A= 2M OIAE H|0|E otS7|
O|H| CROSS JOINOZ THE AMZ M X3S MZL H|O| 20l XZs =Xt 0|ZH CI0|E|S 3t #of| CHRICR Ak
st INSERT INTO ... SELECT 222 AtstrCt

2l= E|= ME0|| CHet 2 E AlO|=Qt MAF ZEHS XHEHE product_options HIO|=2 2HE Z0|Ct O] H|O|=

rno 4o

=
option_id, product_name, size, color ZEE J}ZICEH

MK, product_options H|O|SS MAsiCt.

CREATE TABLE product_options (
option_id BIGINT AUTO_INCREMENT,
product_name VARCHAR(255) NOT NULL,
size VARCHAR(10) NOT NULL,
color VARCHAR(20) NOT NULL,
PRIMARY KEY (option_id)



El0|20] ZH|=IA 2L, O[F| CROSS JOINZ| ZIE product_options EHIO|E0| INSERT 5tAL.

INSERT INTO product_options (product_name, size, color)
SELECT
CONCAT('7[2E[MH=-", c.color, '-', s.size) AS product_name,
s.size,
c.color
FROM
sizes AS s
CROSS JOIN
colors AS c;

INSERT INTO ... SELECT = SELECT 222 X3l ZIE SA| CI2 H|0|20| &st= 7|sO0|Ct o] s
X

AL835HH Tl =7| HIO|EIE 28X 2= FF37U, 7|1& HIOIHE 7t3310f M=Z2 H|0|S0i| XEsh= Sl Y

O|d| product_options E|O|=0i HIO|E{7} & S0{Zt=X| EtQlsl HX}f,

SELECT * FROM product_options;

option_id product_name size color
1 7| 2E|M=-Red-S S Red
2 7| 2E|=-Blue-S S Blue
3 7| 2E|M=-Black-S S Black
4 7|2E|M=-Red-M M Red
5 7| 2E|M=-Blue-M M Blue
6 7|2E|M=-Black-M M Black
7 7|2E|M=-Red-L L Red

8 7| 2E|M=-Blue-L L Blue



9 7|2 E|M=-Black-L L Black

10 7|2E|M=-Red-XL XL Red
11 7|2E|M=-Blue-XL XL Blue
12 7|2E|MH=-Black-XL XL Black
CROSS JOINSZ MMst 12702 4Z M Z=810| product_options E|O|E0| MEXo=Z AlQl=l 712 &tolst

= QAT

FIO

O|x{& CROSS JOIN

th=3| CIOIHE =&st= A4S go, MZ2 CI0[E] MES 2HEAL 27| A[A-E 758
M 31 222 & ULt 53| YF2| Crefet SH(MOI=, My, ME S)S Z§5t0] 0

tAE CIO[HE &

0>
%
rir
=

Lt2| 0|l £2 =77t Elot

2F0Me| X[EHl Fo|Arg
CROSS JOIN 2 ZE Z20| £5 UHS0i%7| H20] R85X|2, MRIME 0fF MESHA| ALRsHOF st, 0L

— OT—

HH 7 @I@dst £2210(7| & Siot.

QiLFstH ZAnto| 3l 27} 7|5IE4HM o2 5L 4 Q7| LfR0|Ct. Tkef G0 42 1002t 19| HIO|E{7} /U=
users H|O|=1t 102t 19| HIO|E{7} Q= products HIO|SS CR0SS JOIN SHCHH O{%E | E7t? Zit= 1008t
* 108t = 19002 Z10| EICt O] 2|2 MdlsH= 27t HIO|E{H|0|A M= oot SEHS HEAHL CHRE! Zio|Ct.

—

mjo
o

O[x| O] =715

LETHUA, AR0|A OFFE
Alof| Z=Qlst = 2

o
=
x4 #m, Hste

45t = AlZHo|Ct. 02{ OIS
ot

’

Sk AlA
ol Zet As
X|Z27HX| 2] JOINO|2t= ZEst 27|12 £0f '27] I8 INNER, OUTER, SELF, CROSS JOIN = 2tz infsH
Ct O|H|= O] 2E 7|&2 SEHOZ &85101, A20||M OrFE et 2E5t QAKES s AsH & AlZHo|Ct.



StLte] JOIN He=z= E o= G, 017 HIO|21} 018 20| Y= EXNIE OIS m, S&SHX| &1 X242
L

sfiZs Lt= sEE 7|12

2= 227t liZsHoF e £[F 0[¥2 th3ak 2L
"2025 60| 'ME'0f| 7/{F3t= 10| FE8 2= Lol cisll, 224 o, 12 oW, =

Y

Bl
i
b=]
4
Ao
ol
0x
i]ld

o2

M, =2 522 Z3kete MM BEOME FAM F2 202 ZHMS5iat

el

M
A7t 210 SEEl =2oltt O s QPARS EA ZIHM st HTHE = 20| £[19] TEFo|Ct.

1. EQstHHE ool
o DMO|E, 17 O|H|Y = users E[O|=
o FEEMW, FE = orders HO|IZ
o ZFEoHMEYH ME 1A products HO|=
o ZFE U0 cist AHo|22 FE HO|ES 7|FE2 = AZrst= 20| ECt
2. HgstH0|§2 21712
o QIHEEE DT HozM ysers, orders, products Al 7H2| E{|0]E0] Zsirt

orders E|O|E)

= (
=
1 2:'M2'0| HFsts 1242| F=F (users H|0|E)

Mefo| HetsHHCE users, orders, products M HIO|ES 25 ZQI8t £, WHERE &2 F 7X| =2 ZHEY

5t1, /= AE ORDER BY 2 MESIH =ICt,
Al 2| =
O|X| XtZXtZ H2|E 2tdal EX}.

12t orders @t users ZE°2I5}7|

7FY M FE0 0743 A FE 7|50 s 1Aetd

kl
N
0
E
0]

3t22 INNER JOIN O| H$tsict.



SELECT

u.user_id, u.name, u.email, u.address, -- 117
=

=

o.order_id, o.order_date, o.quantity -- =+

FROM orders o

JOIN users u ON o.user_id = u.user_id;

user_id name

1 M

1 M

2 HIo|E

3 MBChe
4 ol&dl

5 of2| 2|
2 HIo|E

o IZHEHO|Z FEE

2%Hl: products E|O|E £7t

PlofiAf z=QlEl Z1tof| O]

product_id £ ¢1Z1z2|

SELECT
u.user_id, u.name, u.email, u.address, -- 117
o.order_id, o.order_date, o.quantity, -- =&
p.product_id, p.name, p.price -- &&=

FROM orders o

Hu o>

email

sean@example.

com

sean@example.

com

nate@example.

com

sejong@examp

le.com

sunsin@exampl

e.com

marie@exampl

e.com

nate@example.

address

MEA 2+

MEA ZET

87|= dEAl

HEH = 0{5=A

MEA e+

87|= dEAl

order_id

order_date

2025-06-10
10:00:00

2025-06-10
10:05:00

2025-06-11
14:20:00

2025-06-12
09:00:00

2025-06-15
11:30:00

2025-06-16
18:00:00

2025-06-17
12:00:00

quat



JOIN users u ON o.user_id = u.user_id
JOIN products p ON o.product_id = p.product_id

user_id name order_id product_id name

1 M 1 1 Z2[0/” Aoy
oA

1 M 2 4 A H|O|E{H|
o|A E

2 HI0|E 3 2 7|HAl F|RE

3 MBcHe 4 4 2413 o|0|E{H|
O|A UE

4 Olz4l 5 3 4K UHD EL|E

5 or2| 22| 6 1 =z|0| Ao
OrRA

2 H[O|E 7 1 ZZ|0|H Ao
oA

o IZHH|O|Z1 FZ HO|ES 12|12 ¢F HIOIZS ZQIE A8l AZCE

O JOIN 7E2 MAXME 7% O[0{M ZHIE 4 ULt

3CH|: WHERE =2 =71 ZE{ZI5]7|
O[M| &= 7tX| 2E{’d =712 WHERE ZHO|| F7FStCH 0921 =742 AND £ HASHC

o AFX| ZU: FAIP'ME'Z MESHE 2E DS HT| I3 LIKE 'ME2%' S ASSICL

40

o W E: 6 IOl HRIE XIFHLY.

SELECT
u.user_id, u.name, u.email, u.address, -- 1%
o.order_id, o.order_date, o.quantity, -- =&
p.product_id, p.name, p.price -- &Z

FROM orders o
JOIN users u ON o.user_id = u.user_id

price

7500(

2800(

1200(

2800(

3500(

7500(

7500(



JOIN products p ON o.product_id = p.product_id
WHERE u.address LIKE 'M2%'
AND o.order_date >= '2025-06-01' AND o.order_date < '2025-07-01'

user_id name address order_id order_date

1 M MEA 1 2025-06-10
gt 10:00:00

1 M MEA| 2 2025-06-10
et 10:05:00

3 M BcHet MEA| 4 2025-06-12
S22 09:00:00

5 of2| # 2| MEA 6 2025-06-16
a3 18:00:00

4TH: 2|F B0 M A0 S| ZE Med 3 H2517|
Orx|2to 2 2H[0|M 716t ZEHE0E SELECT 2ol WA|St1, ORDER BY £ A3l |4l&02
Ateto| BHHEl X|F F2|7t 2t EICt

SELECT
u.name AS customer_name,
u.email,
o.order_date,
p.name AS product_name,
p.price,
o.quantity
FROM
orders o
JOIN
users u ON o.user_id = u.user_id
JOIN
products p ON o.product_id = p.product_id
WHERE

u.address LIKE 'AM2%'

product_id



AND o.order_date >= '2025-06-01' AND o.order_date < '2025-07-01'
ORDER BY
o.order_date DESC;

Z HEI(AS)S A28l E1MQ| |IE{E customer_name, product_name M O Wal5HA BHEO FACL

customer_nam email order_date product_name price quantil

e

ot2| # 2| marie@exampl 2025-06-16 =Zz2|0| Aoy 75000 1
e.com 18:00:00 oA

MNScHg sejong@examp 2025-06-12 24 G| O|EfHi| 28000 1
le.com 09:00:00 o|la &

M sean@example. 2025-06-10 274 o O|Ef | 28000 2
com 10:05:00 o|lA &2

1l sean@example. 2025-06-10 zZ2|0| Ao|Y 75000 1
com 10:00:00 oA

CC|of 22l= 201X T M 7H2| HIO|20|M HEE Bon, Ist= Z=210] A 7153510{ st H| =LA HAME
DHSO{:Ct. 0|Z40] Hi= JOIN 2| ZIFst 8lO|Ct. OfX| 02122 JOIN S AtEdlA 012 HIO|ES XIRAIZ 2

4 9l Zolck,

SHX|TF JOIN DO 2 a1 A517| 032 ENSE =X5HL, o2
2 LU 2t A20]| stz oD sfjof &tt?
A T BN AMZO| 71A'S QO D (1EHA), O JHASZ AZS F2 F(28H), O AES F28 1ZS Ftotot

SHCH(BEHA).

"Qa| ALSOM JFE UM AE S 25 12y

O|XMH 0{2f Et7e] RES StLte| H2| 2ol =2lXMez sHZE + A sliF= =77t HEZ TS ME0M IS A
H32|(Subquery)tt. ol #2| tof| &£ CHE H2|E E0{0F SH=X, LHE AlZHOf| ROt =5 SAY,



=HeHZ0[1

=H1: 58 7tH[ 12| o] O[T §F H7|

[2x]
products H|O|E1 orders HIO|E& LEFT JOINSIO, '®XI7|7| FIe|n2|of| £8kX[2H T S I T X] 9

2 &E2| 0|Ex 7HHE Z3|5h= SQLS FdsliEt.

[

o

21

name price

A0LE 9JR| 280000

=]

SELECT
p.name,
p.price
FROM
products p
LEFT JOIN
orders o ON p.product_id = o.product_id

WHERE
p.category = 'HMX7[7]' AND o.order_id IS NULL;

e products E 7|& H|O|ZZ Ot LEFT JOIN 2 $SHCt
o



name order_count
Ho[E 2

BloLtEE CIXl 0

ok 22 1

MIBSChe 1

M 2

Of=4l 1
% slE

F20| = 09| AL o.order_id 7t NULL O|2Z2 COUNT Zzt7t 00| =ICt

[HE]

SELECT

u.name,

COUNT(o.order_id) AS order_count
FROM

users u
LEFT JOIN

orders o ON u.user_id = o.user_id
GROUP BY

u.user_id, u.name
ORDER BY

u.name;

o BE= NMg Aol =0 S22 users HIO|EE 7|22 LEFT JOIN S ARRSICH



e COUNT(o.order_id) & AH23sIH, 20| ¢} o] &
00| ElCt.
e GROUP BY E AM25t0{ DMHEE =2 Sl+E FABICE u.user_id E 7|E2E J&E3slsh= 20| o HEtst

22 EAIE 4 AUEE Yot

(=]
X3t 07| M= O|EE &1 153}5101 SELECT Zof| 0|22 EAlE

273: RIGHT JOIN2Z F2 ¢

(2]
RIGHT JOINZ ALE35H0{, 7+12 KXot

[

o

21

name email

L2 % CHEIX| vinci@example.com

(e

SELECT
u.name,
u.email
FROM
orders o
RIGHT JOIN
users u ON o.user_id = u.user_id

WHERE
o.order_id IS NULL;

X

RIGHT JOIN 2 AIE5t0{ users E|O|Z2 7|& H|O|E2 BHEL} RIGHT JOIN #E0|M 2EZO| users

[ ]
Elo|22 {IXIAIZICE
Ol 5t'H users E|0|22| 2 E G[O|E{7} ZIt0f| =&, FE 7

NULL O] EIC}.
WHERE o.order_id IS NULL =7o=2 FZ2 7|20| gl



2H|4: nZiH =2
[2H]

=
w
(0]
Iﬂ
=)
Q
3
(0]
o
mHH
o
o
S

user_name
HIo|E

HIo|E

QU= CHIX]
of2| 2|

MISche

[EE]

SELECT

product_name

7|1AA FIHE

=z2|0|Y Alo|Y nteA
NULL

=z2|0|Y Alo|Y nteA
2413 GO|E{H|O]A U=
74| HIO|E{H[0| A UFE
=2|0|y 7ol ojeA

4K UHD ZL|E

u.name AS user_name,

p.name AS product_name

FROM
users u
LEFT JOIN

orders o ON u.user_id = o.user_id

LEFT JOIN

products p ON o.product_id =

ORDER BY

p.product_id



user_name, product_name;

e users HIO|E2 7|FZ2Z orders E|O|=0f| LEFT JOINSIO] RE N4 HStA|ZICE
[ =

=
o 1 ZAutof CtA| SHH products HIO|EE LEFT JOINSIO FEE &EF29| 0]

0
Hu
0z
i

o QI&ZOZ LEFT JOINS ALREICEM, users (DH)E 2F 7|E

T M YEE RX|E0 product_name 2 NULL £ EA|EICEH

[2H]
emp]_oyees E'IlOl%% %E _JIC_OI_I(SELF JOlN)sl'o:I 'Zc—lJ_-'Pg'(—)-l Z!‘)—Hk‘ —'?’—ﬁ Jg!%%(_)_l Ol%J_'-l' Z!'OL'I IDE 25 _DF_§|6|-E

SQL #H2IE Fdsfet.

(a8 2]
employee_id name manager_id manager_name
5 iz 4 e Sy
6 A 4 F|atg

[FE]
SELECT

e2.employee_id,
e2.name,
e2.manager_id,
el.name AS manager_name
FROM
employees el
JOIN



employees e2 ON el.employee_id = e2.manager_id
WHERE

el.name = 'Z|HE";

o el12 &Almanager) HIO|Z HE, e2= E@l(employee) E|O|Z HAlO|Ct,

=H2: 2= &F 34 ==l ME F1517|

[2#l]

sizes 2 colors E|O|[22 CROSS JOINGHO] R= MAT ALO|= XgH2 THEUTE WS S &3 EAL.
'M(Cotton)'2t '&A(Silk)'2He & 7t ME M2 71Xl materials EH|O|E2 MZE TS, 7|&2| sizes,
colors H|O|21t E5 CROSS JOINGSHO| 'AZH-Ma-ALO|=-E HEfe| BE Z8IE X£3I5H= #2|E s
2f.

1. materials H|O|SS Mot H|O[HE AT
2. sizes, colors, materials M| EH|O|=2 CROSS JOIN

3. CONCAT &+E AE35I0] AZY-MA-AO|=-TZE FA2| product_full_name S -dStCt.

o

Ct.

[&3 Zxf]

product_full_name size color material
7|2E|M=-Black-L-Cotton L Black Cotton
7| 2E|M=-Black-L-Silk L Black Silk
7|2E|M=-Blue-L-Cotton L Blue Cotton
7| 2E|M=-Blue-L-Silk L Blue Silk
7|2E|M=-Black-XL-Cotton XL Black Cotton
7| 2E|M=-Black-XL-Silk XL Black Silk



[HE]

Hd52 28 Al HolE dd 2 Ho[H &Y
-- (EI0|=0| ojo| Exg ZRE CHH|SI0 DROP +& F7I)
DROP TABLE IF EXISTS materials;

CREATE TABLE materials (

material VARCHAR(20) PRIMARY KEY

);
INSERT INTO materials(material) VALUES ('Cotton'), ('Silk');

-- M| HIO|Z2 CROSS JOINs5t{ ZE ZgH X9
SELECT
CONCAT('7[2E[MH=-", c.color, '-', s.size, '-', m.material) AS
product_full_name,
s.size,
c.color,
m.material
FROM
sizes s
CROSS JOIN
colors c
CROSS JOIN
materials m
ORDER BY
s.size, c.color, m.material;

ZH|3: 54 00| FZ L] &M =3|517]
[2#]
users, orders, products M 7H2| E|O|SE Z2I5l0{ '4|0|E' 10| =25t 2= 4E2| 0|
(product_name), &2 EM(order_date), & =& (quantity )2 Z£35|st= SQL #H2|E Zdslizt. 2at=
TEER zMzoE HHslEL
[&3 ZAx}]

customer_name product_name order_date quantity

H[O|E ZZ|0|H AoY oA 2025-06-17 12:00:00 2



Ho|E 7|AAl 7|8 E 2025-06-11 14:20:00 1

(=g
SELECT
u.name AS customer_name,
p.name AS product_name,
o.order_date,
o.quantity
FROM
users u
JOIN
orders o ON u.user_id = o.user_id
JOIN
products p ON o.product_id = p.product_id
WHERE
u.name = 'HO|E'
ORDER BY

o.order_date DESC;

users, orders, products El|0|E& ZQI5l0] 'M2'0| HFol= IHEHE & FF 2U(total_spent )2 Al

TR U2 2t FEQ| 7t (price) * £ (quantity) o EAHO|Ct Ait= & FE 20|

Hi

My

o= MY

o
— o=

customer_name total_spent



M 131000

of2| 2| 75000

NISchgt 28000
[HE]

SELECT

u.name AS customer_name,

SUM(p.price * o.quantity) AS total_spent
FROM

users u
JOIN

orders o ON u.user_id = o.user_id
JOIN

products p ON o.product_id = p.product_id
WHERE

u.address LIKE 'AM2%'
GROUP BY

u.name
ORDER BY

total_spent DESC;

ge



users orders
INNER JOIN




users orders
LEFT OUTER JOIN




users orders
RIGHT OUTER JOIN




users orders
FULL OUTER JOIN

o Z 92 X9l (MySQL X2 X)

o
ir
24
re
-

o UF =012 & HI0|S0| 2% H|O|E{7t EXH5h= wE et Yot =3(6Hrt

o % HIO|Z0i|2 C|O|E{7t EXHSh= HR7HA| ZetshM Z3|5t2{H 2F RIS AE3l0F Bt

2
o 2R xQI2U|ZE H0|229| 2= H|O|HE Ztof ZetAlZICt.

rl

e LEFT JOIN2 2IZ HO|E2 7|Z22 5t11 RIGHT JOINS QEZ H|O|E2 7|&22 it
o 7|ZHO|21 ®O| Bt= HO|E7t Sl ZR AT ZEE= NULL i UK ZICE

e NULL {2 H|w& = HEA] IS NULL EE= IS NOT NULL £ AME3sHOf sit,

Qg =912
e LEFT JOINZ} RIGHT JOIN 2 H|O|=2| RIX|E HIIH M2 S Z2utE Bt & UCL
e FROM A LEFT JOIN BE= FROM B RIGHT JOIN A%t Z2 ZAuE {taksict,
o AR0ME 2M 7|F0| £[= HIO|E2 FROM HO| X A1 LEFT JOIN OZ CtE H|O|E2 E0{LI7H= EA
O O ZIZtH0|S2 LEFT JOINO| F2 ArSEICH

o ZQI A AHO| J=7t BiSHEX| O1R = H|O|S ZHe| 2A|(PK-FK)2F =21 ek 2t ZFEICt



o XA H|O|E0IM 22 HO|EE ZQI(FK - PK)otH XAtAl EH|0|E2| 2t Y2 S o| T siLte| it (IAED R
& IH==7t | X[EICE
o SR HO|S0M XA HO|EE Z2I(PK = FK)otH £ & E|0|E2]| S 0| KtAlo| 0] Yt AAE £~ e
2 N7 B71 = ULt
o XQIOZ QIS 4= B35S O|33HOF SUM, COUNT Z2 ZA &2 Hatst A8 & ATt
M= xol
o Mm XQI2 SISl H|O|EE XI7| Rl ZQlst= 7S 2EtCt
o SHE|O|E LHOf| AISHQI ZAL Xt7| &= 2AZF US wf AFZSHCHOI|: 22| &AL HH).
o H|O|Z E&(Alias)S A3l SILIC| EIOIES F 7i2e| CHE H|IO|EXME HO|# Bt=E&= 20| S4lo|Ct.
o AAPZIQIE FMY HRIS ZEHe2{™ INNER JOIN CHAl LEFT JOIN 2 ASSHCY
CROSS =9I
e CROSS JOINZ ON =7 glo| §tE|0|22| 2= &S CHE H|O|S2| ZE &t 22 HIZASHY.
o S HO|22| RE AR £ T &5t FHE|AIQE Z(Cartesian Product) Z1HE PHECE
o AEAMOIZ MY IHE S ZE SN XS MYE of REstt.
e INSERT INTO ... SELECT F'2x} Al AlEotH OtAE C|O|EE &l dde = Tt
o G|O|E{7} B2 E|O|S0I| AtE5HH Zut 0| 7[stEsX o2 SO0{Lt ME{0]| M2t §51E & = A28 = 2|5
OF st}
ol Bt dE
o AR ZAdl= 0 H0|E2 SAl0| =Qlot1l 042 RS MEoHof sHEE &~ UCH.
o ENE =2 HRIE LIF0 2ot ME H0|5 ZAu ME =ME nielst= MeEf0| R8st
e JOIN 122 HM2MEH A% 0|01M 03] H|O|ES WEE == Ut
o 0Ol ZEHZ =712 WHERE Z0f| AND 2 91435t %/Z Z1H= ORDER BY 2 MESICY.



