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[Product]

[Book] [Electronics] [Clothing]

M

Product 2t= 227} 91, Book, Electronics, Clothing Ol2t= AFAEO| QUL KHAISS BHo| ZE &4

S E2{etD, 2x} 1RS £M2 FII2 JtEIch

I

A= 27 H0o[E 0|20 = O] &< 7HEO0| gith= Zo|ct. IFELHH O] f=Z H|0[=2 O EA Z3stoF &



7he Bt RAISPH 2 EIOISS BHET B 442 20Xt 7HXIT 27t? 013 SHt BE 40| 25| Y20 &

22| Ol EXME HZst| ?l6i T 37t H2FE =AMz A= Zio|ct.

1. 781 S AOICHE|O|E T2 (Table-per-Concrete-Class)
2. EH H|O|Z ®™EF (Single-Table)
2l

H2f (Joined-Table)

= 80{ A1

Zo|oM= Olstatr| &l ZHEtSHA| FHR-IAFS 0] BO| AHESH= 801 M=SHACY.

o1 2| ADICHEH|O|2 M2F-y AEHERIE 714 E|o|S & k(RO”-dOWn)
Tt H|0| 2 M2F - #FHEIY S& H|0|Z2 FEF (Roll-up)
o

Q| HMef o £ /M EEI 7HE B[S T2F (One-to-One)

A ZefA0ict 20| HO|ES TE1, Z HIO|S0| REO| KK BF

>

Elo]= &A|

[+ 220t Ef0[Z]

| 1 1 |
| book | | electronics | | clothing |
| | | |
| product_id (PK) | | product_id (PK) | | product_id (PK) |
| name | | name | | name |
| price | | price | | price |

E



| author | | manufacturer | | size

| isbn | | warranty_months | | color
| | | | |
UL ZP a2t

DROP TABLE IF EXISTS book;
DROP TABLE IF EXISTS electronics;
DROP TABLE IF EXISTS clothing;

-~ TA HOIZ (B2 &4 + TN 1Y &4)
CREATE TABLE book (

product_id BIGINT PRIMARY KEY AUTO_INCREMENT,

name VARCHAR(200) NOT NULL,

price INT NOT NULL,

stock_quantity INT NOT NULL DEFAULT @,

created_at DATETIME NOT NULL DEFAULT CURRENT_TIMESTAMP,

-- EM 1R £4

author VARCHAR(160) NOT NULL,

isbn VARCHAR(13),

publisher VARCHAR(100)

)

-- HXAHZE EHOIE (B2 &4 + FXNE 1f £4)

CREATE TABLE electronics (
product_id BIGINT PRIMARY KEY AUTO_INCREMENT,
name VARCHAR(200) NOT NULL,
price INT NOT NULL,
stock_quantity INT NOT NULL DEFAULT @,
created_at DATETIME NOT NULL DEFAULT CURRENT_TIMESTAMP,
-- MXNE 17 &4
manufacturer VARCHAR(100) NOT NULL,
warranty_months INT NOT NULL DEFAULT 12,
power_consumption INT

);

-- 2F HOIE (B2 &4 + 2f 1% £4)
CREATE TABLE clothing (
product_id BIGINT PRIMARY KEY AUTO_INCREMENT,
name VARCHAR(260) NOT NULL,
price INT NOT NULL,
stock_quantity INT NOT NULL DEFAULT @,



created_at DATETIME NOT NULL DEFAULT CURRENT_TIMESTAMP,

- ol 18 &4
size VARCHAR(10) NOT NULL,
color VARCHAR(50) NOT NULL,

material VARCHAR(100)

Z} Ef|0]=20| name, price, stock_quantity, created_atOl2t= 25 £MS 25 7IX|1 QIct. J2|1 24X}

2 F7t2 Jpzict,

HIOlE &

-- ZXM Cojy
INSERT INTO book (name, price, stock_quantity, author, isbn, publisher)
VALUES

('28 I, 33000, 100, 'EEHE OfEl', '9788966260959', 'QIAIOIE'),
('O|ZE|E X{H}', 36000, 50, 'ZEAOF 22 '9788966262281', 'CIAIOIE"),
('JPA Z232{Y"', 43000, 30, 'ZAsH', '9788960777330", 01|0|§');

-- NXNE Cloje
INSERT INTO electronics (name, price, stock_quantity, manufacturer,
warranty_months, power_consumption)
VALUES
("#=A|', 1800000, 200, 'AEXX, 24, 15),
('ME Z=Z 14', 2500000, 50, 'Oi=Z', 12, 96),
('LG O 17', 1800000, 80, 'LGHXI', 24, 65);

-- 9|7 Hojly =

INSERT INTO clothing (name, price, stock_quantity, size, color, material)

VALUES
("2t

]
{m]

HEDH' | 35000, 500, 'L', 'S', 'H 100%'),
('s2% FHix|', 59000, 300, 'M', ‘'QlC|n', 'Cid'),
('mg Am', 189000, 100, 'XL', 'dolH|', 'ZZ|0AE");
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-- AN =3
SELECT product_id, name, price, stock_quantity, author, publisher
FROM book;

product_id name price stock_quantity author publisher
1 Sl 33000 100 ZHE OfEl QIALO|E
2 Of=E|E XtH} 36000 50 AH0LE23 QIAIO|E

3 JPA =224 43000 30 et oo|2

-- MXHE ZF
SELECT product_id, name, price, manufacturer, warranty_months
FROM electronics;

[3 Za}]
product_id name price manufacturer warranty_months
1 ZAA| 1800000 Xt 24
2 WE T2 14 2500000 O = 12
3 LG O 17 1800000 LGTX} 24

T8 S AniCt Blo|S Heko| FHEHY

7o S A0ICHH|0|E MEe| B

—_



EHO|= T M EHO|E, MXINZS MXIH|ZE H|O|20||M 5to™M =ICEH QI ¢fo] £+ H|o| S0t
X3|5tH £|2 2 2|7t Thasict
Zt 93l x3| M50| ECt
EXN o AZEOt |ah uff siE H|0|S2t EH EICt CHE RF9| O|0|E{7} A10{QX| ooz EX o ArZnt
x3E = X3 M50| ECt
NOT NULL H[=Z12 Z £ Lt
Zt E|0|20]| siE Q30| Zost HaatQlonz NOT NULL MUXZ42 XIREHA MAs 4 9lCt
= =
T8 ZejAOiCt E|O|E T2kl thN
SHX|2F O] MEkof|= AlZtst 2H|S0| QUCH M0 O] MEFS AE5}7| 2R 0|RE AHEX}
EHH - M| A4FE =3|7t o=t
ALE|M Y AE ZE"S H0{F 0} 5= MES Mzt E X} Q] HO|X[o| M AMES H0{F7LE, M Aot

uw

Dl E04%|OF BHCt,

-- MNA dES M2 X3[5IE{H?
SELECT product_id,
FROM book

UNION ALL

SELECT product_id,
FROM electronics
UNION ALL

SELECT product_id,
FROM clothing
ORDER BY created_at DESC;

name,

name,

name,

(a8 2]
product_id name
3 o Fi

price,

price,

price,

created_at,

created_at,

created_at,

price
189000

1800000

'BOOK" AS product_type

"ELECTRONICS' AS product_type

"CLOTHING" AS product_type

created_at product_type

2026-01-15 10:03:00 CLOTHING

2026-01-15 10:02:00 ELECTRONICS



3 JPA Z22({1] 43000 2026-01-15 10:01:00 BOOK

2 23l "HHiX| 59000 2026-01-15 10:00:30 CLOTHING

H

= E|O|E2 UNION ALL £ &0} St AE 80| =0 WOICt UNION 2 F7tsHOF SiCt, BHeF 7t AlE A

= o
= TT
ZEE SO0l F7tICtH? #H2[7F HH SR D fAI=247F o A FCt

el

ZHE - &= IDE ==2[g 0jj o{= E|0o|S2IX| ZEL}
S

=
= HOIZ0M &F IDE &

CREATE TABLE orders (
order_id BIGINT PRIMARY KEY AUTO_INCREMENT,
product_id BIGINT NOT NULL, -- O] &&0| O H|O|Z0| U=A| & =+ giCH!
quantity INT NOT NULL,
order_date DATETIME NOT NULL DEFAULT CURRENT_TIMESTAMP

o ARMEX] 4= OlAl

product_id 7t 12| &ES Z3[5I5{H 0= H|O|SS EIOF &7t? MY = W, TRNEL == A1, 2|7

= Aot 2= M H0|2S 2F FXEtoF strt.

-- product_id = 12! && 7| (0= HO|E0| JA=X| EHE)
SELECT 'BOOK' AS product_type, name, price

FROM book WHERE product_id = 1

UNION ALL

SELECT 'ELECTRONICS' AS product_type, name, price
FROM electronics WHERE product_id = 1

UNION ALL

SELECT 'CLOTHING' AS product_type, name, price
FROM clothing WHERE product_id = 1;

0§ H|Z2EZ0|ct. 2R0M = O 3|7t 4~gl0| RSH=E, it 2= E|0|SS Z=3[3H0F 3Lt



=HHE - 2l2i 7| 20| E7+s5tct

o dztet 2x7F QICH =2 HIo|20i|M &E HIOIEZ 22l 7|18 e 4= gict

-~ O QP Fl= AmE 4 girh
-- product_id7t book,
ALTER TABLE orders
ADD CONSTRAINT fk_orders_product

FOREIGN KEY (product_id) REFERENCES ???(product_id);

electronics, clothing & O{C|E & =Zs{Of st=7t?

=
=

Q2 71

Cl|O[E{H|O| A 2| RofM 2EE 4 GiCt.
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S - 4F ID 52 U3

Zt E|0| 20| SZX2F AUTO_INCREMENT £ AI35IEZ AZE D7} S22 4 QUL

-- book HIO|EQ| product_id = 1 (&2 ZE)
-- electronics EH[O|E Z

9| product_id = 1
-- clothing HIOIZ9| product_id = 1 (% THE)

Ml 7He| M2 CHE AHE0| 2% product_id = 7}EICt EIO|Z20IM product_id
AECIX| 22 £ giCh

0| sH&5t2{™ H 2| product_type ZES F7I5H{OF SHCL.

CREATE TABLE orders (
order_id BIGINT PRIMARY KEY AUTO_INCREMENT,
product_type VARCHAR(20) NOT NULL, -- 'BOOK',
product_id BIGINT NOT NULL,
quantity INT NOT NULL,
order_date DATETIME NOT NULL DEFAULT CURRENT_TIMESTAMP

"ELECTRONICS',

tCE. kM E|oE RZ28E

"CLOTHING'



EE RE JE0| 7|12 Sl B = H2[5H0F STt

ALTER TABLE
ALTER TABLE
ALTER TABLE
-- M22 dF

clothing ADD COLUMN

7ol F7H2 miottt 8 Ee

EHO|S0| HOIE4LE BE 49| M 10| HAED &t I&0] QUL
751 SelA0fCt o] FM2F He|
s cHy
e = o] LN HH| AE =35 A| UNION 2R
2 oYY X3 45 2+ ME IDE 3| A| ZE H|O|Z HAM
NOT NULL HxH ALE 7ts elef 7| B™ 27ts
Al

O[2{gh CHES WEof| 13 SaiA0iCHH0|2 M2 o

Foll M A2l AHE3HR|
0| Ett.

book ADD COLUMN discount_rate INT DEFAULT ©;
electronics ADD COLUMN discount_rate INT DEFAULT ©;
discount_rate INT DEFAULT ©;

(o] 155

Lo L—

MZ0|| discount_rate (&Q!

Ch s

St
)

== g, OHZ2|H 0| Mol M 2H2[3H0F 3

Sh= 2EMO|

LIS Fotste{H?

O[R7t ¢

ik jsts

A



| =
tha HIO|= =
ol 22010 H0|S TERe| 7hY 2 2HlE HIOIS0] 22|10 /ICH= AOIAC 2FEOHH 2= H|0[H E Shite| |

—

O[=0i|l A 2r2|5HH ofE7t?

[l

2 Ef|0|= T2K(Single Table Strategy)2 F22t 2= A4 BE £45 SHLtQ| H|O|S0| S&tsh= B4{0|Ct.

HI0|= €7

[ EI0|Z]

product |

|
|

I

| product_id (PK), product_type, name, price
| author, isbn, publisher (BOOK)

| manufacturer, warranty_months (ELECTRONICS)
| size, color, material (CLOTHING)

|

-- 7|Z Hoo|g He|

DROP TABLE IF EXISTS book;

DROP TABLE IF EXISTS electronics;
DROP TABLE IF EXISTS clothing;
DROP TABLE IF EXISTS product;

CREATE TABLE product (
product_id BIGINT PRIMARY KEY AUTO_INCREMENT,
product_type VARCHAR(20) NOT NULL, -- 'BOOK', 'ELECTRONICS', 'CLOTHING'

= ZE =2
name VARCHAR(260) NOT NULL,
price INT NOT NULL,
stock_quantity INT NOT NULL DEFAULT @,
created_at DATETIME NOT NULL DEFAULT CURRENT_TIMESTAMP,

-- EM X8 &4
author VARCHAR(160),



097| A

=1

isbn VARCHAR(13),
publisher VARCHAR(168),

-~ HRFE W 44
manufacturer VARCHAR(160),
warranty_months INT,
power_consumption INT,

- 9If ME &4
size VARCHAR(19),

color VARCHAR(59),
material VARCHAR(100),

INDEX idx_product_type (product_type)

2 E £40| stLte| H|o|Sof| S&E(0] QUCE et ZH2e| 4E2 2ot W0l Ees|iCt.

1= product_type AE2=E &E KIS F+EEHCH.

02 0| ZEHS "LEX}t ZH(Discriminator Column)"0|2t11 &
A

HE ot

HIOlE ™

-- =M Hiojg

INSERT INTO product (product_type, name, price, stock_quantity, author,

publisher)

VALUES
('BOOK', '2% TE', 33000, 100, 'EEHE Ol , '9788966260959",
('BOOK', 'OJ®E|E XiH}', 36000, 50, 'Z#O0F E23', '9788966262281"

('BOOK', 'JPA Z=12id', 6 43000, 30, 'HPst', '9788960777330',

-- HXAIZF CllojE 2™

rln
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FIF

'QIAOIE "),
'QIAOIE "),

z2igo

INSERT INTO product (product_type, name, price, stock_quantity, manufacturer,

warranty_months, power_consumption)

VALUES
('ELECTRONICS', 'Z=A|', 1800000, 200, '&4H™X}t', 24, 15),
('ELECTRONICS', 'W= =Z=Z 14', 2500000, 50, 'OiZ', 12, 96),
('ELECTRONICS', 'LG O3 17', 1800000, 80, 'LGHXI', 24, 65);



- oI5 dlolg 2

INSERT INTO product (product_type, name, price, stock_quantity, size, color,

material)

VALUES
('CLOTHING', '2Hzl mHEGH' = 35000, 500, 'L', '=3', '™ 100%'),
('CLOTHING', '&g@%l HHEX[', 59000, 300, 'M', 'elCcjn', 'Cid'),
('CLOTHING', 'mid ', 189000, 100, 'XL', 'doH|', "ZZ|0AH");

o StLt2| E|0| S0l ZiAte| ZHof| %50 HIO|HE MEstH ECt

A &F =3

O MA| &&F 2|7} of < ZHHH ATt

SELECT product_id, product_type, name, price, stock_quantity
FROM product
ORDER BY product_id DESC;

[£3 Za}]

product_id product_type name price stock_quantity
9 CLOTHING i F 189000 100
8 CLOTHING 2 FHiX| 59000 300
7 CLOTHING QI HEEDH 35000 500
6 ELECTRONICS LG O 17 1800000 80
5 ELECTRONICS MHE Z=Z 14 2500000 50
4 ELECTRONICS ZZA| 1800000 200
3 BOOK JPA Z2 T2 43000 30
2 BOOK O[=E|E K}t 36000 50
1 BOOK 2zl 3 33000 100



UNION ALL 210| Ctd H2[Z2 BE MES X3

ok
e
0
o

-- AT X3

SELECT product_id, name, price, author, publisher
FROM product

WHERE product_type = 'BOOK';

[ Zaf]
product_id name price author publisher
1 E L= 33000 EHE O}l QIAIOIE
2 O|Z|E|= XiHt 36000 A0t 223 2IAI0|E
3 JPA Z22{ 43000 dggt oflo|Z

-- TXHHIZERE X3

SELECT product_id, name, price, manufacturer, warranty_months
FROM product

WHERE product_type = 'ELECTRONICS';

[a3 Za]
product_id name price manufacturer warranty_months
4 24| 1800000 T} 24
5 WS ZZ 14 2500000 o= 12

6 LG O3 17 1800000 LG X} 24



MZ IDE X3

FE HOISNM &FS HZTE W= ZHEsiA

-- product_id = 59 M4Z X3

SELECT product_id, product_type, name, price

FROM product

WHERE product_id = 5;
[&3 ZAx}]

product_id product_type name price

5 ELECTRONICS WE T2 14 2500000
CHY B|O| 20|22 HIZ ZE 4= ULt 042] E|0|E2 FE 27} gict.

elzf 7| 2%

O[H| =& HI0|=0l| M

DROP TABLE IF EXISTS orders;
CREATE TABLE orders (
order_id BIGINT PRIMARY KEY
product_id BIGINT NOT NULL,
quantity INT NOT NULL,

order_date DATETIME NOT NULL DEFAULT CURRENT_TIMESTAMP,
FOREIGN KEY (product_id) REFERENCES product(product_id)

I
-- & HOo|H =

INSERT INTO orders (product_id,
INSERT INTO orders (product_id,
INSERT INTO orders (product_id,

dJE HOISZ 22l 7|12 8¢ += ULt

AUTO_INCREMENT,

quantity) VALUES (1, 2);
quantity) VALUES (4, 1);
quantity) VALUES (7, 3);



Q2| 717t YYHO R XFstEZ EXSHK| = dES EEsHH @RI 2l

o

Ct.

-- EXSH| g dF #x Az

INSERT INTO orders

~—~

product_id, quantity) VALUES (999, 1);

[&

o2

21l

Error Code: 1452. Cannot add or update a child row: a foreign key constraint
fails...

Cl|OJEf £ Z2-dS CI|O|E{H| O A 2| ol M 2EE 4= AA| =|RACH.

=h
i
ic
0
I3
P
roe

M
Mo
oA
HT
_\-'Q

SELECT
o.order_id,
o.quantity,
p.product_type,
p.name,
p.price,
(o.quantity * p.price) AS total_price
FROM orders o
JOIN product p ON o.product_id = p.product_id;

[a Zaf]
order_id quantity product_type name price total_price
1 2 BOOK gzl 3 33000 66000
2 1 ELECTRONICS 24| 1800000 1800000

3 3 CLOTHING QH{Z! HEM 35000 105000



x3| 50| 9451t
D= GlO|E{7} 3fLte| E|OZ0] QOTZ UNION, XOI0] TR Sirt FH| A

T H OIS M2 X2|EL.

= HL

Ol
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SELECT product_id, name, product_type,
author, manufacturer, size
FROM product;



o

product_id name product_type author manufacturer size

2zl 3 BOOK EHE Ol NULL NULL
O[HIE|E XtH} BOOK 0t =23 NULL NULL
JPA Z2024Y BOOK dYst NULL NULL
AA| ELECTRONICS NULL 2 Txt NULL
WEZZ 14 ELECTRONICS NULL o= NULL
LG O3 17 ELECTRONICS NULL LGHX} NULL
QH{Z! HEM CLOTHING NULL NULL L
=25 FHiX| CLOTHING NULL NULL M
oS ® CLOTHING NULL NULL XL

02 SR &0 0] A7| W=20il, THE RO AHESHA| B= kel FR0=

SHA2 NULL ZE 2 O ZotxICt

NULLE EHOIRULCE.

& /0| =9

S5 £4(018 714 S)0ll= NOT NULL M= Z £ ULt sHX|2F 0Q A (MM £A)0ll= NOT NULL M|
ZFHE 4 £ gict

MOl XXt author )= BEEA] LO{OF 5FX|2H E|O|S 2=0|A NOT NULL 2 Z £ QiCt ™XIHEO|Lt B =

author 7t NULLO|O{OF 5}7| HZ0]|Ct.

-~ Ol Bt HARE, °AF Y Al oF wy

ALTER TABLE product MODIFY author VARCHAR(100) NOT NULL;

et & 50| Of:l LIMX| ZE 9| B0 FZ2d2 0iE2(7|0[4 2 &of|Af 22|30 st}

Blo|= 3717t AHZIC

o L= ZZO0| 5ttel H0|S0| A2 2 H|0|Z0| H|TH3{FICt
o JE 70| oK1 Z} RYE 17 £40| HOX|H EEH =7t 5435| I8!



-- 7t7, ME, 2XXEF0| FItEH. ..

ALTER TABLE product ADD COLUMN width INT; == 7|5
ALTER TABLE product ADD COLUMN height INT; == 2|
ALTER TABLE product ADD COLUMN depth INT; == !
ALTER TABLE product ADD COLUMN expiry_date DATE; -- AlE
ALTER TABLE product ADD COLUMN calories INT; -- 4E
ALTER TABLE product ADD COLUMN brand VARCHAR(50); -- ARXEE
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-- MY M= authorZt Z42teE HMYFEHA
ALTER TABLE product ADD CONSTRAINT chk_book_author
CHECK (product_type !'= 'BOOK' OR author IS NOT NULL);

-- MXNEY W= manufacturer?t
ALTER TABLE product ADD CONSTRAINT chk_electronics_manufacturer
CHECK (product_type '= 'ELECTRONICS' OR manufacturer IS NOT NULL);

-- 9|R¥ M= sizeZt 4

ALTER TABLE product ADD CONSTRAINT chk_clothing_size
CHECK (product_type != 'CLOTHING' OR size IS NOT NULL);
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| P | | () |
| author| | (PK) | | size |
| isbn | | manuf. | | color |
B | warranty]| L
I
s 2B Ayt

-- 7|& Hlolg Hz

DROP TABLE IF EXISTS orders;

DROP TABLE IF EXISTS book;

DROP TABLE IF EXISTS electronics;
DROP TABLE IF EXISTS clothing;
DROP TABLE IF EXISTS product;

-- B& HOo|E: 38 £42 71t}
CREATE TABLE product (
product_id BIGINT PRIMARY KEY AUTO_INCREMENT,
product_type VARCHAR(208) NOT NULL, -- F=2xXt ZH
name VARCHAR(200) NOT NULL,
price INT NOT NULL,
stock_quantity INT NOT NULL DEFAULT @,
created_at DATETIME NOT NULL DEFAULT CURRENT_TIMESTAMP,

INDEX idx_product_type (product_type)
);

-- XA HIOIE: EAM
CREATE TABLE book (
product_id BIGINT PRIMARY KEY,
author VARCHAR(160) NOT NULL,
isbn VARCHAR(13),
publisher VARCHAR(160),
FOREIGN KEY (product_id) REFERENCES product(product_id)

);

-- XA HIOIE: TXNZF

CREATE TABLE electronics (
product_id BIGINT PRIMARY KEY,
manufacturer VARCHAR(100) NOT NULL,
warranty_months INT NOT NULL DEFAULT 12,
power_consumption INT,



FOREIGN KEY (product_id) REFERENCES product(product_id)
IE

-- XA EHOIE: 27
CREATE TABLE clothing (
product_id BIGINT PRIMARY KEY,
size VARCHAR(10) NOT NULL,
color VARCHAR(50) NOT NULL,
material VARCHAR(160),
FOREIGN KEY (product_id) REFERENCES product(product_id)

o HDHOIEQ productOl= 38 £40F QICH XA H|O|SQ! book, electronics, clothingOlle 22
o 1 £AMot QICt,

o SR EH0[Z2Q 7|2 7|2 XAl H[0|EQ| 7|2 7|7t 2Lt XIA E|0|E2] 7|2 7= R E|0IE2] 7|2 7|E &=t
= 2|2ff 7|0|7| = SIC}.

o HOQI A2 PKE ZR5H= 1:1 TAO|Ct,

clolE| &=
GlOIEIS 2i2i8 m= S HlojSof BiA Yistn, AR Elo|20] F7t HEE Yaisit

O AN ol H2 XA HI0|E2] 7|12 7|= BIEA B2 E|0]=2] 7|= 7|2 0|0{ 20t ArE3HOF $tit= FHOlLY.

-- TM OOy

INSERT INTO product (product_type, name, price, stock_quantity)
VALUES ('BOOK', '2%l IZE', 33000, 100);

INSERT INTO book (product_id, author, isbn, publisher)

VALUES (LAST_INSERT_ID(), 'EHE OfEl', '9788966260959', 'QIAOIE');

INSERT INTO product (product_type, name, price, stock_quantity)
VALUES ('BOOK', 'O[HIE|Z XiH}', 36000, 50);

INSERT INTO book (product_id, author, isbn, publisher)

VALUES (LAST_INSERT_ID(), 'Z=#O0F 2E3', '9788966262281', 'QAOIE");

INSERT INTO product (product_type, name, price, stock_quantity)
VALUES ('BOOK', 'JPA Z=ZI2id', 43000, 30);

INSERT INTO book (product_id, author, isbn, publisher)

VALUES (LAST_INSERT_ID(), 'Z%#t', '9788960777330', 'OI0|2');



-- MXAAHE Cloje 4

INSERT INTO product (product_type, name, price, stock_quantity)
VALUES ('ELECTRONICS', 'ZZAl', 1800000, 200);

INSERT INTO electronics (product_id, manufacturer, warranty_months,
power_consumption)

VALUES (LAST_INSERT_ID(), '#&Md®Xt', 24, 15);

INSERT INTO product (product_type, name, price, stock_quantity)
VALUES ('ELECTRONICS', 'W&E ZZ 14', 2500000, 50);

INSERT INTO electronics (product_id, manufacturer, warranty_months,
power_consumption)

VALUES (LAST_INSERT_ID(), 'OHE', 12, 96);

INSERT INTO product (product_type, name, price, stock_quantity)
VALUES ('ELECTRONICS', 'LG O 17', 1800000, 80);

INSERT INTO electronics (product_id, manufacturer, warranty_months,
power_consumption)

VALUES (LAST_INSERT_ID(), 'LGMXt', 24, 65);

- o2 HlolE
INSERT INTO product (product_type, name, price, stock_quantity)
VALUES ('CLOTHING', '2H{Zl GHEDH' 35000, 500);

INSERT INTO clothing (product_id, size, color, material)
VALUES (LAST_INSERT_ID(), 'L', 'S2', '™ 100%');

INSERT INTO product (product_type, name, price, stock_quantity)
VALUES ('CLOTHING', '&%l3 HHIX|', 59000, 300);

INSERT INTO clothing (product_id, size, color, material)
VALUES (LAST_INSERT_ID(), 'M', ‘'elCjz', 'dH€');

INSERT INTO product (product_type, name, price, stock_quantity)
VALUES ('CLOTHING', 'mY Xm', 189000, 100);

INSERT INTO clothing (product_id, size, color, material)
VALUES (LAST_INSERT_ID(), 'XL', 'dioH|', 'Z2|oAE");
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SELECT * FROM product;
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product_id

product_type

BOOK

BOOK

BOOK

ELECTRONICS

ELECTRONICS

ELECTRONICS

CLOTHING

CLOTHING

CLOTHING

SELECT * FROM book;

name

il
u
kU
N

O|ZIE|= X}

JPA Z202{Y

price

33000

36000

43000

1800000

2500000

1800000

35000

59000

189000

stock_quantit

y

100

50

30

200

50

80

500

300

100

created_af

2026-01-1.
10:00:00

2026-01-1.
10:00:01

2026-01-1.
10:00:02

2026-01-1.
10:00:03

2026-01-1.
10:00:04

2026-01-1.
10:00:05

2026-01-1.
10:00:06

2026-01-1.
10:00:07

2026-01-1.
10:00:08
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product_id

author

ZHE Ot

SELECT * FROM electronics;
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product_id

4

manufacturer

AN E R}
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OiE

LGTXt

SELECT * FROM clothing;

product_id

7

Am
A

size

XL

isbn
9788966260959
9788966262281

9788960777330

warranty_months
24
12

24

publisher
OIAIO|E
OIAIO|E

ofo|2

power_consumption

15

96

65

material

™ 100%

Cll'E

E2[0]|AH



° 2t

SELECT product_id, product_type, name, price, stock_quantity

FROM product

ORDER BY product_id DESC;

2f E|0|S0f| 28t HIO[E{ 2 QITE NULL 20| SiCH
S5 H|O|=2] DL} XA H|O|S2] ID7} YRSt

[&lsH Hx
roduct_id product_type name price
o]
9 CLOTHING e My 189000
8 CLOTHING SET HHX| 59000
7 CLOTHING QEZI THEDH 35000
6 ELECTRONICS LG O3 17 1800000
5 ELECTRONICS HE T2 14 2500000
4 ELECTRONICS ZE{A| 1800000
3 BOOK JPA =224 43000
2 BOOK O|HE|E Xt} 36000
1 BOOK = e 33000
R YA =8|
EXN Yo MEZS MM HEeL sPVH Z=3|5t2{H B2 H|o|=1t st XtA] 0|22 =

-- M M =3

stock_quantity
100

300

500

80

50

200

30

50

100



SELECT p.product_id, p.name, p.price, p.stock_quantity,

b.author, b.isbn, b.publisher

FROM product p
JOIN book b ON p.product_id = b.product_id;
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product_id

name

iy
L
L
N

O=E|E X}

JPA Z202{Y

-- AXHZE M =3

price

33000

36000

43000

stock

_quantity

100

50

30

author

SELECT p.product_id, p.name, p.price, p.stock_quantity,

e.manufacturer, e.warranty_months, e.power_consumption

FROM product p

JOIN electronics e ON p.product_id = e.product_id;

product_id

name

price

1800000
2500000

1800000

stock

_quantity
200
50

80

manufacturer

isbn

978896626095
9

978896626228
1

978896077733
0

warranty

_months

24

12

24

ro

ro

powe

_cons

15

96

65



EX AEO RE HEHE 3|5t product_type 2 &0I5t1 sl AHA Ef|o|E 1t Z=QIsHOF Sict,
-- &E IDI} 20 &E =3 (=M 42)
SELECT p.product_id, p.product_type, p.name, p.price,
b.author, b.isbn, b.publisher
FROM product p
LEFT JOIN book b ON p.product_id = b.product_id
WHERE p.product_id = 2;
FEER
product_id product name price author isbn publi
_type
2 BOOK O|HIE|E XH} 36000 Z#0FEE3 978896626228 2IARC
1
Aol Bl E RE2E 4R0l= 2= XA HIO|SS LEFT JOIN2E AZsM &= 4= U0t
-- BE XA H|O|S2t LEFT JOIN
SELECT
p.product_id, p.product_type, p.name, p.price,
b.author, b.isbn, b.publisher,
e.manufacturer, e.warranty_months,
c.size, c.color
FROM product p
LEFT JOIN book b ON p.product_id = b.product_id
LEFT JOIN electronics e ON p.product_id = e.product_id
LEFT JOIN clothing ¢ ON p.product_id = c.product_id
WHERE p.product_id = 5;
(a8 23]
product product name price author manu size C

_id _type facturer



5 ELECTRONICS 2 =2 14 2500000 NULL VS NULL

o LHEOIHE ZOM L& HEH2 ML,

2= XA HI0|Z Z0l(Join)2| S2f /2|
|2t Z2 2|7t 7ks¢et O|R= CIO|E{H|O|A M7 A| Rt XA H0|E0| LSt 7|2 7|(PK)E 3RS
A7| WZ0lct,

Al

Of &A{0] 2S3h= sy

rir
12

2= tt3at 2Lt

o
rr

1. PK 382 1:1 24: book, electronics, clothing E0|22| PKO|Xt FKQ! product_id =

N

2o |

O|2 product 2| product_id 2} SYst 42 71ZICt &, =2|H 22 SiLIe| 4EF FE7t 012] H|0|S0f| ZZ7H4

M MYE

2. LEFT JOINS| EM: LEFT JOIN2 ZQ| Z=710| YX|5IX| &= AL HIO|HE F2A|Z|= 20| OtL|2} NULL

2 7SI EHEHSICE

3. HHEPH 2H|: EPN o= SHLo| 52 'H'0[HA SA|0| HAKIZ'Y == QICt. et £ product_id off T

=
ol XA E|O|S & SHLtof|2t CllO[E{ 7} ZEXH5HL, LIT{X| XpA B|O|S2te| Q! Zih= 2% NULL Of ElCt.

Z0E ATHE™ product HIOIE2Q 25 HE2 electronics HIO|E2| MM ME(manufacturer,

warranty

_months )= OZ Z3|Z|UKX|2H, S A=} 20| Q= book, clothing E|0|S2| Z&(author,

oot = A S sHHoj| =351 At
d

Z12 M7 sHH Elot.

-- BE XA H|O|S2F LEFT JOIN

SELECT
p.product_id, p.product_type, p.name, p.price,
b.author, b.isbn, b.publisher,
e.manufacturer, e.warranty_months,
c.size, c.color

FROM product p

LEFT JOIN book b ON p.product_id = b.product_id



LEFT JOIN electronics e ON p.product_id =
LEFT JOIN clothing c ON p.product_id =

product
_id

e|2l 712}

F2 Holge

of 2= oM ZEE 7HA

Py =
T i

=
T

product
_type

BOOK

BOOK

BOOK
ELECTRONICS
ELECTRONICS
ELECTRONICS
CLOTHING
CLOTHING

CLOTHING

OE
o

£ LEFT JOINSE 20{M

= 7= UL OHE2|AH|01E ASAHM=

= T A

c.product_id;

e.product_id

name price author manu
facturer
gzl I 33000 EHE NULL
O|=E|= XtHt 36000 Z++0t NULL
JPA Z22H9 43000 agst NULL
ZZA| 1800000 NULL XKL
ME T2 14 2500000 NULL Ui
LG 12 17 1800000 NULL LGTX}
Qb MHEM 35000 NULL NULL
2 FHiX| 59000 NULL NULL
i Fo 189000 NULL NULL
Z3|5HH, AHEC| Ef0o| £iIX| 0j2] X o=

ZHo| dx|at

2 H|0|2Q! product & X6,

DROP TABLE IF EXISTS orders;

, XA Hlo 0] S04
0|8l ALR3HO} BT

O] ZutE

£ =0

CIP

80t product_type O4

warranty

_months

NULL

NULL

NULL

24

12

24

NULL

NULL

= St
|_

7t BOIY ds0| Jeks &



CREATE TABLE orders (
order_id BIGINT PRIMARY KEY AUTO_INCREMENT,
product_id BIGINT NOT NULL,
quantity INT NOT NULL,
order_date DATETIME NOT NULL DEFAULT CURRENT_TIMESTAMP,
FOREIGN KEY (product_id) REFERENCES product(product_id)

)

-- =& Hojly =

INSERT INTO orders (product_id, quantity) VALUES (1, 2); -- 2
INSERT INTO orders (product_id, quantity) VALUES (4, 1); -— ZA[ 174
INSERT INTO orders (product_id, quantity) VALUES (7, 3); == &

SELECT

o.order_id,
.quantity,
.product_type,
.name,

T T T O

.price,
(o.quantity * p.price) AS total_price
FROM orders o
JOIN product p ON o.product_id = p.product_id;

[43 Za}]
order_id quantity product_type name price total_price
1 2 BOOK 2zl 3 33000 66000
2 1 ELECTRONICS ZZA| 1800000 1800000
3 3 CLOTHING QG HEM 35000 105000



™

'ALO| =7t FOIQIX] SN HEE i 21 4= Z0|T}.

iz

2rM Hi2 BE XA HI0|& XQI 7[HE =& HIO|E(orders )0l M&3IH 0| 2M|E sllZ2E =+~ ULt orders E|O|

[=]
=2 7|22 product & Z02I5t1, CtA| product € 7|E2Z 2= XA H|O|Z(book, electronics,

clothing)S LEFT JOIN 22 AZ5tH ZICt.

SELECT

o.order_id,
.product_type,
.name,
.author,
.isbn,
.manufacturer,
.Size,

O O ® T T T T

.color

FROM orders o

JOIN product p ON o.product_id = p.product_id

LEFT JOIN book b ON p.product_id = b.product_id

LEFT JOIN electronics e ON p.product_id = e.product_id
LEFT JOIN clothing ¢ ON p.product_id = c.product_id
ORDER BY o.order_id;

[Asd Za}

order_id product name author isbn manu size colc
_type facturer
1 BOOK = EHE OfEl 97... NULL NULL NUI
2 ELECTRONICS A NULL NULL AHETXL NULL NUI
3 CLOTHING QH{Tl NULL NULL NULL L =
OHE=H
2| 2
o : BOOK E}RI0|EZ book HIO|E2| author (ZEHE OEl) HE7} S| 1 MXIH|ZO|Lt 9

order_id
=

1H
5 2t ZHH2 NuLL o},

order_id 2%: ELECTRONICS EI2|0|22 manufacturer (MMZFX}) MEI SE=ICT



e order_id 3¥: CLOTHING EI0|2Z size (L) color (22H) ME7I EEICt

e Fz=0|ck
E|0]=0| Friatk|0] RL0] B0 S=0| GiCt. 2t HIo[S0i| 23t ZEHT AN0M MY IS EEX 2= ALgsitt

NULL Zfo| giCt

AtALEIOIEO| i o 2 2HT oDz NULLO| 2d5HK| =L

NOT NULL HZHE A28 £ QICt
Zt XtALE[O]20]M Y Q&0

oM 2EE & Ut

ZUS Z == ALt H0|E FZAHS CO[E{H|0] A &

e
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=
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fHi1L| S CHE HIO|S0|M &S EZ5H7| Helstot.

M22 4F f2 712 I 7|Z HI0|2S +F5HA| g M XA E|O|S2H F7151H EC.

-- 717 /R Ft
CREATE TABLE furniture (
product_id BIGINT PRIMARY KEY,
width INT NOT NULL,
height INT NOT NULL,
depth INT NOT NULL,
assembly_required BOOLEAN DEFAULT FALSE,
FOREIGN KEY (product_id) REFERENCES product(product_id)
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M HEE x3(512H 212 E|O|S1t XA H|O|EE ZQI8OF §tCf. =212 i< HEX|2, LHF
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INSERT A| 5= ol 2|7} ZEQs|C}
HIO|EE 2igt uf 22 H|0|=2t X4 Ef|0[=0]| 2H2F INSERTSHOF STt

-- 1. 22 H[O|Z0| INSERT
INSERT INTO product (product_type, name, price, stock_quantity)
VALUES ('BOOK', 'MZ2 ', 25000, 50);

-- 2. XAl H|O|Z0 INSERT
INSERT INTO book (product_id, author, isbn, publisher)
VALUES (LAST_INSERT_ID(), 'XMAtH', '1234567890123', 'STAL');
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-- BE M489 ZE FHH X3 (St H2l)
SELECT
p.*,
b.author, b.isbn, b.publisher,
e.manufacturer, e.warranty_months, e.power_consumption,
c.size, c.color, c.material
FROM product p
LEFT JOIN book b ON p.product_id = b.product_id
LEFT JOIN electronics e ON p.product_id = e.product_id
LEFT JOIN clothing ¢ ON p.product_id = c.product_id;
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