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DROP TABLE IF EXISTS member;

CREATE TABLE member (
member_id BIGINT AUTO_INCREMENT PRIMARY KEY,
username VARCHAR(56) NOT NULL,
email VARCHAR(100) NOT NULL,
phone VARCHAR(20),
created_at DATETIME DEFAULT CURRENT_TIMESTAMP

)

INSERT INTO member (username, email, phone) VALUES
('kim', 'kim@example.com', '010-1111-1111"),
('lee', 'lee@example.com', '010-2222-2222'),
('park', 'park@example.com', '010-3333-3333'),
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('choi', 'choi@example.com',

SELECT * FROM member ;

member_id username
1 kim

2 lee

3 park

4 choi

'010-4444-4444" ) ;

email
kim@example.com
lee@example.com
park@example.com

choi@example.com
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DELETE FROM member WHERE member_id = 3;

SELECT * FROM member;

[a3 Za]
member_id username
1 kim
2 lee
4 choi

email
kim@example.com
lee@example.com

choi@example.com

CO|E{7F ZESHA AN|=IQICH. D24 ZX|7F 2SIt

phone

010-1111-1111
010-2222-2222
010-3333-3333

010-4444-4444

phone
010-1111-1111
010-2222-2222

010-4444-4444

created_at

created_at
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SELECT * FROM member WHERE username = 'park’;
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DROP TABLE IF EXISTS payments; -- O|H0f| &&St HIO|S
DROP TABLE IF EXISTS orders;
DROP TABLE IF EXISTS member;

CREATE TABLE member (
member_id BIGINT AUTO_INCREMENT PRIMARY KEY,
username VARCHAR(50) NOT NULL,
email VARCHAR(100) NOT NULL,
created_at DATETIME DEFAULT CURRENT_TIMESTAMP

)

CREATE TABLE orders (



order_id BIGINT AUTO_INCREMENT PRIMARY KEY,
member_id BIGINT NOT NULL,

product_name VARCHAR(100) NOT NULL,

amount INT NOT NULL,

order_date DATETIME DEFAULT CURRENT_TIMESTAMP,
FOREIGN KEY (member_id) REFERENCES member (member_id)

CO[EE =StAL.

INSERT INTO member (username, email) VALUES

('kim', 'kim@example.com'),
('lee', 'lee@example.com'),
('park', 'park@example.com');

INSERT INTO orders (member_id, product_name, amount) VALUES
(1, '=ES', 1500000),

(2, 'JIEE', 150000),

(3, 'OrA', 50000),

(3, '2LIE', 300000);

park 3|2 F& Lf0| 274 ULt

SELECT m.username, o.product_name, o.amount
FROM member m

JOIN orders o ON m.member_id = o.member_id

WHERE m.username = 'park’';

[ ]
username product_name amount
park oA 50000
park BLH 300000



SET SQL_SAFE_UPDATES = 0; -- 2% QH[O|E ZEE 17|

DELETE FROM member WHERE username = 'park';

SET SQL_SAFE_UPDATES = 1; -- QM ¢H[0|E RE &tdst
(&8 23]

Error Code: 1451. Cannot delete or update a parent row:
CONSTRAINT “orders_ibfk_1°

constraint fails ( 'my_shop4’ . orders’,

(“member_id") REFERENCES “member” ( member_id"))
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-- FZ HOlE X A

DELETE FROM orders WHERE member_id = 3;
-- 1 COg 3 AH|
DELETE FROM member WHERE member_id = 3;
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DROP TABLE IF EXISTS orders;
DROP TABLE IF EXISTS member;

CREATE TABLE member (
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member_id BIGINT AUTO_INCREMENT PRIMARY KEY,
username VARCHAR(50) NOT NULL,

email VARCHAR(100) NOT NULL,

created_at DATETIME DEFAULT CURRENT_TIMESTAMP

),

CREATE TABLE orders (
order_id BIGINT AUTO_INCREMENT PRIMARY KEY,
member_id BIGINT NOT NULL,
product_name VARCHAR(168) NOT NULL,
amount INT NOT NULL,
order_date DATETIME DEFAULT CURRENT_TIMESTAMP,
FOREIGN KEY (member_id) REFERENCES member(member_id) ON DELETE CASCADE
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DROP TABLE IF EXISTS orders;
DROP TABLE IF EXISTS member;

CREATE TABLE member (
member_id BIGINT AUTO_INCREMENT PRIMARY KEY,
username VARCHAR(50) NOT NULL,
email VARCHAR(100) NOT NULL,
created_at DATETIME DEFAULT CURRENT_TIMESTAMP

)

CREATE TABLE orders (
order_id BIGINT AUTO_INCREMENT PRIMARY KEY,
member_id BIGINT, -- NULL 3&
product_name VARCHAR(168) NOT NULL,
amount INT NOT NULL,
order_date DATETIME DEFAULT CURRENT_TIMESTAMP,
FOREIGN KEY (member_id) REFERENCES member (member_id) ON DELETE SET NULL

);
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SELECT * FROM member WHERE username = 'park'
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member_id username email created_at
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DROP TABLE IF EXISTS orders;
DROP TABLE IF EXISTS member;



CREATE TABLE member (
member_id BIGINT AUTO_INCREMENT PRIMARY KEY,
username VARCHAR(50) NOT NULL,
email VARCHAR(160) NOT NULL,
phone VARCHAR(20),
is_deleted BOOLEAN DEFAULT FALSE,
created_at DATETIME DEFAULT CURRENT_TIMESTAMP

)

INSERT INTO member (username, email, phone) VALUES

'010-3333-3333"),

('kim', 'kim@example.com', '©10-1111-1111"),
('lee', 'lee@example.com', '010-2222-2222'),
('park', 'park@example.com',
('choi', 'choi@example.com',

SELECT * FROM member;
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member_id

BE 3|29 is_deleted 7t 0 O|C}. OFE! OFR L AfK|E|X]|

username

kim

lee

park

choi

email

kim@example.c

om

lee@example.c

om

park@example.

com

choi@example.

com

'010-4444-4444");

phone

010-1111-1111

010-2222-2222

010-3333-3333

010-4444-4444

AUACH= 5Ot

is_deleted

0

created_at

2026-01-15
10:00:00

2026-01-15
10:00:00

2026-01-15
10:00:00

2026-01-15
10:00:00
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-- SOFT DELETE:
UPDATE member

SET is_deleted = TRUE
WHERE member_id = 3;

SELECT * FROM member ;
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member_id

park 2|29| is_deleted 7t TRUE(1) 2 ¢

7t EIACt.

username

kim

lee

park

choi

email

kim@example.c

om

lee@example.c

om

park@example.

com

choi@example.

com
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MHZ MASHK| 21 is_deletedS TRUE(1)Z #HA

phone

010-1111-1111

010-2222-2222

010-3333-3333

010-4444-4444

230l M= MH|E HO|HE oM of Eot. x=3[eh ] is_deleted =

is_deleted

FALSE =1

T

created_at

2026-01-15
10:00:00

2026-01-15
10:00:00

2026-01-15
10:00:00

2026-01-15
10:00:00
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SELECT * FROM member WHERE is_deleted = FALSE;

member_id username email phone

1 kim kim@example.c 010-1111-1111
om

2 lee lee@example.c 010-2222-2222
om

4 choi choi@example. 010-4444-4444
com

is_deleted

0

created_at

2026-01-15
10:00:00

2026-01-15
10:00:00

2026-01-15
10:00:00
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-- §7: is_deletedE CiA| FALSEEZ HHZ
UPDATE member

SET is_deleted = FALSE

WHERE member_id = 3;

SELECT * FROM member WHERE is_deleted = FALSE;

member_id username email phone
1 kim kim@example.c 010-1111-1111
om

is_deleted

0

created_at

2026-01-15
10:00:00



2 lee lee@example.c 010-2222-2222 0 2026-01-15

om 10:00:00

3 park park@example. 010-3333-3333 0 2026-01-15
com 10:00:00

4 choi choi@example. 010-4444-4444 0 2026-01-15
com 10:00:00
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DROP TABLE IF EXISTS orders;

CREATE TABLE orders (
order_id BIGINT AUTO_INCREMENT PRIMARY KEY,
member_id BIGINT NOT NULL,
product_name VARCHAR(100) NOT NULL,
amount INT NOT NULL,
is_deleted BOOLEAN DEFAULT FALSE,
order_date DATETIME DEFAULT CURRENT_TIMESTAMP,
FOREIGN KEY (member_id) REFERENCES member(member_id)
)

INSERT INTO orders (member_id, product_name, amount) VALUES
(1, "=EX', 1500000),

(2, 'ZIEE', 150000),

(3, 'OI2A', 50000),

(3, '"ELIH', 300000),

(3, 'sl=Al", 86000);
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-- 3| SOFT DELETE

UPDATE member SET is_deleted = TRUE WHERE member_id

-- ofie 3[Rle] ==& SOFT DELETE

UPDATE orders SET is_deleted = TRUE WHERE member_id

- MFE|X| e FEO X3

—

SELECT * FROM orders WHERE is_deleted = FALSE;

order_id member_id product_name amount
1 1 LESR 1500000
2 2 7|HE 150000

= 3 ;
= 3 ;
is_deleted order_date
0 2026-01-15
10:00:00
0 2026-01-15
10:00:00
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SELECT * FROM orders;

order_id member_id product_name amount
1 1 LES 1500000
2 2 7|HE 150000

AN

is_deleted order_date

0 2026-01-15
10:00:00

0 2026-01-15

10:00:00



3 3 oA 50000 1 2026-01-15

10:00:00

4 3 HL|E 300000 1 2026-01-15
10:00:00

5 3 FHEA 80000 1 2026-01-15
10:00:00

E72} M0 et8517|
SOFT DELETEQ| EE C}2 ™ AX|El 0B = EAM0f| 28 £~ QICh= Z0|Ct

= =
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SELECT SUM(amount) AS total_revenue FROM orders;

total_revenue

2080000

-- 24 FEo| s

SELECT SUM(amount) AS active_revenue FROM orders WHERE is_deleted = FALSE;
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active_revenue

1650000

-- ZES 339l miE 7|0 =4



SELECT

SUM(CASE WHEN is_deleted
active_revenue,

SUM(CASE WHEN is_deleted
churned_revenue,

SUM(amount) AS total_revenue
FROM orders;

FALSE THEN amount ELSE @ END) AS

TRUE THEN amount ELSE © END) AS

(&3 2]
active_revenue churned_revenue total_revenue
1650000 430000 2080000
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SELECT * FROM member WHERE member_id =

[d3 2]
member_id username email phone is_deleted created_at
3 park park@example. 010-3333-3333 1 2026-01-15

com 10:00:00

is_deleted = 1(TRUE)O|2H= ZI2 & 4= QX[TH K| MH|E|R=X= L 4= QICt. created_at 2 3|2 7+
A|™O|X| ELE| AI™HO] OfL|C},
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DELETE FROM member

WHERE is_deleted = TRUE

AND ??? < DATE_SUB(NOW(), INTERVAL 1 YEAR);
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SELECT is_deleted FROM member WHERE member_id = 3;
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SOFT DELETE - deleted_at Zi& Al 4
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Ol =¢i0 M= O] 2XIE a1 Z5h= deleted_at ZAZ A4S LOILZUCL

deleted_at ZiZi2| oto|C|0f

is_deleted = "MH|E|A =712t AEHTE HESICEH HHH deleted_at 2 "X ARIER}ET?"EH= AIEE X

3
A T2\ 0] Al HERHOR AN 05T B EHEHE 4 9lCt,

deleted_at 2} o|0j
NULL AH|E| K| 243 (2 AEH)

2026-01-20 14:30:00 SHE AlFOf A=



>

deleted_at O NULL O] AtH|=|X| 42 Z40|11, 20| L2 T A|

of M| AIHS BE 2 4 Ct,

10{] AbK|El Z40|C}. SiLte| o= AtH| 08

]

deleted_at Z& X E35}7|

3| E|O|E0]| deleted_at ZES MESHEXL

DROP TABLE IF EXISTS orders;
DROP TABLE IF EXISTS member;

CREATE TABLE member (
member_id BIGINT AUTO_INCREMENT PRIMARY KEY,
username VARCHAR(56) NOT NULL,
email VARCHAR(100) NOT NULL,
phone VARCHAR(20),
created_at DATETIME DEFAULT CURRENT_TIMESTAMP,
deleted_at DATETIME DEFAULT NULL

)

INSERT INTO member (username, email, phone) VALUES
('kim', 'kim@example.com', '©10-1111-1111"),
('lee', 'lee@example.com', '010-2222-2222'),
('park', 'park@example.com', '010-3333-3333'),
('choi', 'choi@example.com', '010-4444-4444");

SELECT * FROM member ;

(&8 23]
member_id username email phone created_at delete:
1 kim kim@example.c 010-1111-1111 2026-01-15 NULL
om 10:00:00
2 lee lee@example.c 010-2222-2222 2026-01-15 NULL

om 10:00:00



3 park park@example. 010-3333-3333 2026-01-15
com 10:00:00
4 choi choi@example. 010-4444-4444 2026-01-15
com 10:00:00
2E 3|39 deleted_at O] NULL O|Ct. OFR L AFN|E|X| 4QUCH= SEO|CH,
SOFT DELETE &&li5}7|
park |20 2026\ 18 202 2F 24| 30201 HEIE LHICL
UPDATE member
SET deleted_at = '2026-01-20 14:30:00'
WHERE member_id = 3;
SE AF0M= 2&E Ch21t Z0| SiXf A|ZhS ALSSHT} REst ol TS Qs 07| M= AlzkE =I1H
-- AR0M= OIFA & AlZtE ALE
UPDATE member
SET deleted_at = NOW()
WHERE member_id = 3;
SELECT * FROM member ;
PEER]
member_id username email phone created_at
1 kim kim@example.c 010-1111-1111 2026-01-15
10:00:00

om

NULL

NULL

deleted_a

NULL



2 lee lee@example.c 010-2222-2222

om

3 park park@example. 010-3333-3333
com
4 choi choi@example. 010-4444-4444

com

park 3|29 deleted_at Of AtA| A|EHO| 7|ZSE|RACE.

AH|=lX| 232 HIO[E] =3|5}7|

2026-01-15
10:00:00

2026-01-15
10:00:00

2026-01-15
10:00:00

NULL

2026-01-21
14:30:00

NULL

is_deleted 2Al0|A= WHERE is_deleted = FALSE X712 ALt deleted_at ZAl0|A= WHERE

deleted_at IS NULL =71 AIE3iC

- &Y sleint x3

SELECT * FROM member WHERE deleted_at IS NULL;

member_id username email phone

1 kim kim@example.c 010-1111-1111
om

2 lee lee@example.c 010-2222-2222
om

4 choi choi@example. 010-4444-4444

com

ARl park 30| HO|X| =L},

AR =

7=

|2 3|5 HXT

toh

created_at

2026-01-15
10:00:00

2026-01-15
10:00:00

2026-01-15
10:00:00

deleted_a

NULL

NULL

NULL



- AMHEE 3[R x5

SELECT * FROM member WHERE deleted_at IS NOT NULL;

member_id username email phone
3 park park@example. 010-3333-3333
com
=517

S3E= deleted_at 2 CHA| NULL 2 HE5HH =ICH

UPDATE member
SET deleted_at = NULL
WHERE member_id = 3;

SELECT * FROM member WHERE deleted_at IS NULL;

[a13 Za}]

member_id username email phone

1 kim kim@example.c 010-1111-1111
om

2 lee lee@example.c 010-2222-2222
om

3 park park@example. 010-3333-3333
com

created_at

2026-01-15
10:00:00

created_at

2026-01-15
10:00:00

2026-01-15
10:00:00

2026-01-15
10:00:00

deleted_a

2026-01-21
14:30:00

deleted_a

NULL

NULL

NULL



4 choi choi@example. 010-4444-4444

com

AR A &85

deleted_at 2| 7te 2 TE2 AH AIHE € == UACt= AO|Ct CHfEH AILIZ|0|M O] HEE

AlLE|2 1 - DM 22| S

CHAl park 2|HE AHISH, DAME 2|0 tHS3HEAL.

>

UPDATE member
SET deleted_at = '2026-01-20 14:30:00'
WHERE member_id = 3;

"park 2|20 X HE[RLIR?"

SELECT username, deleted_at
FROM member
WHERE member_id = 3;

username deleted_at
park 2026-01-20 14:30:00
Helst EHE| A|™ME HIZ & & QICH

ALIZIR 2 - L 7|2t = 7 A

HAIFGEE SO w2t ©E[ = 1H0] X|& 3| 2| C|o[E{E &7 AK[3HOF ST,

HX HIAEE 25l CheFet AIFo| EE[SH 23 HIO[EE ZH|SHAL.

2026-01-15

10:00:00

st
=

=2
S

NULL



DROP TABLE IF EXISTS member;

CREATE TABLE member (
member_id BIGINT AUTO_INCREMENT PRIMARY KEY,
username VARCHAR(56) NOT NULL,
email VARCHAR(100) NOT NULL,
created_at DATETIME DEFAULT CURRENT_TIMESTAMP,
deleted_at DATETIME DEFAULT NULL

)

INSERT INTO member (username, email, deleted_at) VALUES
('kim', 'kim@example.com', NULL),

('lee', 'lee@example.com', NULL),

('park', 'park@example.com', '2025-01-15 10:00:00'),
('choi', 'choi@example.com', '2025-06-20 15:30:00'),
('jung', 'jung@example.com', '2026-01-10 09:00:00'),
('kang', 'kang@example.com', '2026-01-18 11:00:00');

SELECT username, deleted_at FROM member;

username deleted_at

kim NULL

lee NULL

park 2025-01-15 10:00:00
choi 2025-06-20 15:30:00
jung 2026-01-10 09:00:00
kang 2026-01-18 11:00:00

ST 7 2026 12 2020(2H 7PE5HH, 1E QI 20258 1€ 20 O|Fof| ELE|SH 3



-- 14 doj| EElst ¥ =3 (8M: 2026-01-20 7|F)
SELECT username, deleted_at

FROM member

WHERE deleted_at IS NOT NULL

AND deleted_at < '2025-01-20 00:00:00';

[2l3d A
username deleted_at
park 2025-01-15 10:00:00

park 2|@2t 1=0] X[t OIX| O] 2| 2| B|o[E{E H7 ANI(HARD DELETE) 5t EC}.

- 19 Rt Sl ET AR
SET SQL_SAFE_UPDATES = 0; -- 2% QH[0|E ZEE 17|

DELETE FROM member
WHERE deleted_at IS NOT NULL
AND deleted_at < '2025-01-20 00:00:00';

ok
X
Jon

SET SQL_SAFE_UPDATES = 1; -- ¢/ IH0[E EE

SELECT username, deleted_at FROM member;

username deleted_at

kim NULL

lee NULL

choi 2025-06-20 15:30:00

jung 2026-01-10 09:00:00



kang 2026-01-18 11:00:00

park 3|20 B3 AHE|RACt. HR0|M= O 2 S HiX| Zt¢i(Batch Job)2= O XIF

-- HR0M At8st= FEH (B AlZE 71E 19 ©)

DELETE FROM member

WHERE deleted_at IS NOT NULL

AND deleted_at < DATE_SUB(NOW(), INTERVAL 1 YEAR);

ALIZIR 3 - £ 7|2t &HE| 3ig 2N

OFIRIEIONA 20261 120f 2HE[EH 2| 20] R HRIZIQ? 2t S0{2HCt.

ro

-- 20269 1o EHEE 3 +

SELECT COUNT(*) AS churned_count

FROM member

WHERE deleted_at >= '2026-01-01 00:00:00'
AND deleted_at < '2026-02-01 00:00:00' ;

churned_count

e 2E ¥k =020

-- Y 2E 3 24

SELECT
DATE_FORMAT (deleted_at, '%Y-%m') AS month,
COUNT(*) AS churned_count

FROM member

WHERE deleted_at IS NOT NULL

GROUP BY DATE_FORMAT(deleted_at, '%Y-%m")

ORDER BY month;



[&

o
ny

nlJ|

month churned_count
2025-06 1
2026-01 2

0|2 2M2 js_deleted WAOZE= E7HSSIL

rr

SOFT DELETE - deleted_at Z& Al 5

F= Ho|S0 = HE51/|

FZ2 HO|E0E deleted_at S HE3HEA}

DROP TABLE IF EXISTS orders;

CREATE TABLE orders (
order_id BIGINT AUTO_INCREMENT PRIMARY KEY,
member_id BIGINT NOT NULL,
product_name VARCHAR(160) NOT NULL,
amount INT NOT NULL,
order_date DATETIME DEFAULT CURRENT_TIMESTAMP,
deleted_at DATETIME DEFAULT NULL,
FOREIGN KEY (member_id) REFERENCES member(member_id)

)

INSERT INTO orders (member_id, product_name, amount, order_date) VALUES
(1, "=ES', 1500000, '2026-01-10 10:00:00'),

(1, 'OIR2A', 50000, '2026-01-12 14:00:00'),

(2, '7IEE', 150000, '2026-01-11 11:00:00'),

(2, '2L|E', 300000, '2026-01-15 09:00:00');



tor
o
o
m

%A (SOFT DELETE)
NOW( )

A == |
T
UPDATE orders

SET deleted_at =

WHERE order_id = 2;

SELECT * FROM orders;

[4& Za}]
order_id member_id product_name
1 1 LESR
2 1 oA
3 2 L=
4 2 DL
BN ES L

=3 ey =] =
-~ &Y F2O X3

order_id

SELECT * FROM orders WHERE deleted_at IS NULL;

amount order_date deleted_at
1500000 2026-01-10 NULL
10:00:00
50000 2026-01-12 2026-01-20
14:00:00 14:30:00
150000 2026-01-11 NULL
11:00:00
2026-01-15 NULL

300000
09:00:00

amount order_date

product_name

member _id

deleted_at



NULL

1 LEZ 1500000 2026-01-10
10:00:00
2 F|IHE 150000 2026-01-11 NULL
11:00:00
SL[E 300000 2026-01-15 NULL
09:00:00

ol A| ZOALE
BIO|S 250l Arx| 05

SOFT DELETEZ AI235}T

1 Zmolgh i %

SIok AfH| OfE! ol

-- HRE o 3
SELECT m.member_id, m.username, o.order_id,
o.product_name, o.amount, o.deleted_at as order_deleted_at

FROM member m
JOIN orders o ON m.member_id = o.member_id

WHERE m.deleted_at IS NULL;

order_deleted_at

[£3 Za}]
member_id username order_id product_name amount
1 kim 1 LES 1500000
1 kim 2 oA 50000 2026-01-20
14:30:00
2 lee 3 7|HE 150000
2 lee 4 2LH 300000
=0 RUCE FE2| AH| R 2}RI5HO0F S,

HAE FR(OIRA)0| E



-- 2HIE o: ¢F 25 AN of =l
SELECT m.member_id, m.username, o.order_id,
o.product_name, o.amount, o.deleted_at as order_deleted_at
FROM member m
JOIN orders o ON m.member_id = o.member_id
WHERE m.deleted_at IS NULL

AND o.deleted_at IS NULL;

(a8 7]
member_id username order_id product_name amount order_deleted_at
1 kim 1 LESR 1500000
2 lee 3 7|2E 150000
2 lee 4 BLIH 300000

OfH| F2F 20| M2 =UCt.

F(View)E e85 Ho|d Ji|M
O WHERE deleted_at IS NULL 2 Zpdst= A2 HAED, A4s17| €Tt HE AI85HH 0| EX|E a2

4 sc

-- Y 38t HoFE B

CREATE VIEW active_member AS

SELECT member_id, username, email, created_at

FROM member

WHERE deleted_at IS NULL;

-- 24 FEO HOFE= B

CREATE VIEW active_orders AS

SELECT order_id, member_id, product_name, amount, order_date
FROM orders

WHERE deleted_at IS NULL;



O[N] RE AHESIH A =AHS LE AX| ot ELt.

SELECT *# FROM active_member;

[a3 Za
member_id username
1 kim
2 lee

. VEESY

SELECT m.username, o.product_name,

FROM active_member m

email
kim@example.com

lee@example.com

o.amount

JOIN active_orders o ON m.member_id = o.member_id;

[M& Azt

username product_name amount

kim LES 1500000

lee I|IEE 150000

lee 2L 300000
HE AI85tH AR|E HO|E 7t AtS 22 HHALK AeE WX|E £ ATt
= AR 2|

DROP VIEW IF EXISTS active_member;
DROP VIEW IF EXISTS active_orders;

created_at

2026-01-15 10:00:00

2026-01-15 10:00:00



is_deleted vs deleted_at H|1!

T WA H| s X},
= is_deleted
MY EE AK| {20t
AH| =l is_deleted =
AR AIE o ~els
Bk 7|z 22 21
7|12HE 2M 27l
XN& 3zt 1HIO|E (BOOLEAN)
QEA S8 £2
M St elA &8 Mo is_deleted 7t Y
2t deleted_at HHAlZ HEFSICL

deleted_at Mz

HIAIS
o 1L

deleted_at ZHH is_deleted EfAl9|

7l is_deleted
AR 015 5Ol o
AR A1 &l X
UM 7|1t F AR AN X
7|7t Efg| EM X
=7 ©

deleted_at
APH| 018 + AFH| AIH

deleted_at IS NULL

ek o 4 9IS
IHs
s

8HIO|E (DATETIME)

deleted_at

AR AE HEIEA

SHAL



CtE +=0lM= SOFT DELETE®?} HARD DELETEE A AFE3HOF 5H=X, 2f2te| YHE S H|wsi =2t

SOFT DELETE vs HARD DELETE

X|IZ7HX| SOFT DELETES| 7iE1t 7164 2 S Y RICE OO 2= H|O|=0f| SOFT DELETEE M &3l{0f &t7t?
O|#H £40M= SOFT DELETEQt HARD DELETES| EtH S Hlwmstd, HA| Ofte BAlS MEHSHOF SH=X| 2ot
H7ct

HARD DELETE?S| ZH
SOFT DELETES| ™S 0| 0|0F7|3HX|2F HARD DELETEO| = 26t &HHO0| ULt

SOFT DELETEE AA|El HIO|E = A& Hatst7| W20 El[O|= 27|7t A% S7KSHCt BHH HARD DELETEE O
S

DROP TABLE IF EXISTS log_data;

CREATE TABLE log_data (
log_id BIGINT AUTO_INCREMENT PRIMARY KEY,
message VARCHAR(500) NOT NULL,
created_at DATETIME DEFAULT CURRENT_TIMESTAMP,
deleted_at DATETIME DEFAULT NULL

002t Ao =1 HO|E{ 7t RlCt: 7HY

[ ]
—

°
[

% 908t 210| SOFT DELETE E[R{CHH?
o AANZ ZQFHH0|E= 102k ZIQIH|, 1002 AS ME st AU

rir
S

7t

1]

= ALt

£35| 234 H|o|E{Lt CHE 2 C|0|E{2| 2 SOFT DELETEE Qla K& 37t0| 2245

0l

gd2-#2| 45

SOFT DELETEZE AI235H 2= =3| #2|0| WHERE deleted_at IS NULL Z=710| =7}eICt H|O|E{7} EOLX|



-- HARD DELETE: thk&st 2|
SELECT * FROM member WHERE username

"kim' ;

-- SOFT DELETE: &4t xZ10| F7t=
SELECT * FROM member WHERE username

"kim' AND deleted_at IS NULL;

AR HIOIEf7L HE4-5 225 HIO|IHE A5 &[0 50| AM3tEct.

ZH 3 - ChestOlojE B
SOFT DELETEE= 2= HIO|20| deleted_at ZEHE F7I5H0F BiCt. E|0[S0] BOFX|H 2t2|3Hof of 2HE S0
et

-- SOFT DELETE HEZ A| ZE H|O|E0|| deleted_at F7t
CREATE TABLE member (

deleted_at DATETIME DEFAULT NULL
)

CREATE TABLE orders (

deleted_at DATETIME DEFAULT NULL
)

CREATE TABLE product (

deleted_at DATETIME DEFAULT NULL
)

CREATE TABLE review (

deleted_at DATETIME DEFAULT NULL
)

HARD DELETEE AtEsHH 0|2 71 Z&0| 2 QiCt.



34 4 - 92| S| EHagtE M4 x|
M0 2217t EHshe H2l0] 99% = AHIEIX| ok K8 HIOIEN'S Zslshs ZOICh 2EIsH 5/2I0] OfL|z}

=
Mot
ofn
i
ro
ol
Y
o
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ol
_o'I_l
[
1>
=
ﬂ

=| AFZ0| OfLIat Bixf B S0 AES B|AEZ HOiFoF BHt,

SOFT DELETEE AtEsIH 0] 2= Z3| #{2|0f| 7HEX7t o =243 2040

-
ol
-
M
-

-- SOFT DELETE: T3] Hx| 4ES Zslotn A= =AS &1 MOF Sict.

SELECT * FROM product WHERE deleted_at IS NULL;

—_ ooF xo|

[y | —

mjo
o

CtH? X=Qlst= EH|O|SO0MCH =4S ZOojoF & £k QlCt.
SELECT p.*

FROM product p

JOIN category c ON p.category_id = c.category_id
WHERE p.deleted_at IS NULL

AND c.deleted_at IS NULL;

O|AH2 ctast A S| 2X|7t otL|ct. &M ol2{(Human Error) 2| 7ts48 {5 Z0|C} El0| AxZ

deleted_at IS NULL X715 HECRICHH, AX|E 20| HiQl H|O|X|0] =&AL BES 3|2

o
—

°
£
¥
°
P
fon
m

-- HARD DELETE: 22[7t dzist= 22 Otz #2|E ZdstH ECt.
SELECT * FROM product;

(&g 221
product_id name price stock_quantity
1 ADPEE 7 0] 12000 95
2 FM0|0E 89000 50

O[X@ HARD DELETES AE35HH JHLX7F LF MoF & 2%|0] E0{S1, M8 AYFO= R & Ct= 2



FHo| LY.

SOFT DELETE°| HHE (58)

M HI 2 LIS FEI5tH th3 1t 2Lt

g =29

=+ 80| UPDATE &t o2 ZA| 871 7ts5
Hlo|E & AR 20l = 2M, ZAtl #8 Tts
EESE Q2 7| 2HAIS MR| 41 AH| X2
HY P S5 P IIZ O it ofF Ea

HF0M2| MEY 7=

D E H|0|E0l|l SOFT DELETEES M8t Ho = Q

o
a2

SOFT DELETEZE AE25t=

1. 571 2FO0| xtF ZYst= HIO|E

HEA

-- 2| HO|H: & = 57 QF0| 55 &

CREATE TABLE member (

member_id BIGINT AUTO_INCREMENT PRIMARY KEY,

username VARCHAR(50) NOT NULL,
email VARCHAR(100) NOT NULL,
deleted_at DATETIME DEFAULT NULL

27U, OFZ0| B0 E71E

deleted_at 22 X AKX} =X]| 22l

LFs= FR

JCH HIXLIA ARSIl 2t Metsof StCt,

-- SOFT DELETE A&

7} IC} SOFT DELETEE A2

5]

t

™

=A
_|



2.

3.

W B2 0|27} 9l TloJE

-- F2 Oo|H: XXp&rai-ol| w2t 53 22 o|F

CREATE TABLE orders (
order_id BIGINT AUTO_INCREMENT PRIMARY KEY,
member_id BIGINT NOT NULL,
total_amount INT NOT NULL,
order_date DATETIME DEFAULT CURRENT_TIMESTAMP,
deleted_at DATETIME DEFAULT NULL -- SOFT DELETE

ikl
ol

)

-- ZH ooy : 38 &3 Hooll w2t 22 oF

CREATE TABLE payment (
payment_id BIGINT AUTO_INCREMENT PRIMARY KEY,
order_id BIGINT NOT NULL,
amount INT NOT NULL,
payment_date DATETIME DEFAULT CURRENT_TIMESTAMP,
deleted_at DATETIME DEFAULT NULL -- SOFT DELETE HE&

o1zt lO[E{7} B Al AE|E]

-- &F OolH: =&, 27, gHRL & 2 HIO|S0| FH=
CREATE TABLE product (
product_id BIGINT AUTO_INCREMENT PRIMARY KEY,
name VARCHAR(2060) NOT NULL,
price INT NOT NULL,
deleted_at DATETIME DEFAULT NULL -- SOFT DELETE H&

MES HARD DELETESHH e AE2 HTs5t= &, 2|

Eli
0
=
4
C
on
10
i)
o
m
1
Rl
]
o
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ol
o
wn
O
M
_|

DELETEE At8olH &ZX RZME RXISHHA AK| X2|& 4~ ALY

4. ZAH(Audit) 20| 28 H|o|H

-- A< HOo|E: =7t N AXNRME=EX FH HQ

CREATE TABLE contract (
contract_id BIGINT AUTO_INCREMENT PRIMARY KEY,
client_name VARCHAR(160) NOT NULL,



amount BIGINT NOT NULL,
deleted_at DATETIME DEFAULT NULL, -- SOFT DELETE X&
deleted_by BIGINT DEFAULT NULL -- AMHISH ARIE 7|E

)

0
o
rr

Nl

HARD DELETEE A}

1. 2174 G|0]E

-- API & 27: 23 7|2t = Az 2XeiE

CREATE TABLE api_log (
log_id BIGINT AUTO_INCREMENT PRIMARY KEY,
endpoint VARCHAR(2060) NOT NULL,
response_time INT,
created_at DATETIME DEFAULT CURRENT_TIMESTAMP
-- deleted_at ¢!S: HARD DELETE AE

);

-- Q2E 23 AN
DELETE FROM api_log
WHERE created_at < DATE_SUB(NOW(), INTERVAL 30 DAY);

A

rr

23 H|o|E= €3 7[2H0| X|LIEA ZER|7F BoX[ 1, =7 R E ¢iCh HARD DELETERZ XN& 37tS #E|st

’

o] =Ho|Ct,

2. Al ElofH

-- FHL . Al XME GOl

CREATE TABLE cart_item (
cart_item_id BIGINT AUTO_INCREMENT PRIMARY KEY,
member_id BIGINT NOT NULL,
product_id BIGINT NOT NULL,
quantity INT NOT NULL,
created_at DATETIME DEFAULT CURRENT_TIMESTAMP
-- deleted_at ¢{&: HARD DELETE AE

)

-- ZHLIIM &ZF HA
DELETE FROM cart_item WHERE cart_item_id = 1;



NP EESHO| W=, AL IHRIEE ANE 2

L-oO

-- JHQIEE ot AN 2F X2
-- 1. B A HO|EIS AHESIALE Alx|

UPDATE orders SET member_id = NULL WHERE member_id = 3;

- 2. 5i2l Glo|E F At

— L 1

DELETE FROM member WHERE member_id = 3;

0| Z2 SOFT DELETEZE A QAIEE SFSIK| &

ot

2 9l

4TS Z2HE OAIE 7|He 2 H|O|SE= Ot AH| T2kS MEISX| FE[sH 24t

=

-- 3|¥: SOFT DELETE (57 ¥, F2 UY HE)
CREATE TABLE member (
member_id BIGINT AUTO_INCREMENT PRIMARY KEY,
username VARCHAR(50) NOT NULL,
email VARCHAR(100) NOT NULL,
deleted_at DATETIME DEFAULT NULL
)i

-- AMZ: SOFT DELETE (F2, 2|8 &=, @j It #z|)
CREATE TABLE product (
product_id BIGINT AUTO_INCREMENT PRIMARY KEY,
name VARCHAR(260) NOT NULL,
price INT NOT NULL,
deleted_at DATETIME DEFAULT NULL
);

-- ZF2: SOFT DELETE (®#X 23 9|2, 0jE EA)
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CREATE TABLE orders (
order_id BIGINT AUTO_INCREMENT PRIMARY KEY,
member_id BIGINT,
total_amount INT NOT NULL,
deleted_at DATETIME DEFAULT NULL

)

-- 2|8: SOFT DELETE (22 Xz|, 83 7}5)
CREATE TABLE review (
review_id BIGINT AUTO_INCREMENT PRIMARY KEY,
member_id BIGINT NOT NULL,
product_id BIGINT NOT NULL,
content TEXT,
deleted_at DATETIME DEFAULT NULL

)

-- FHIFL|: HARD DELETE (Al GilOJE)
CREATE TABLE cart_item (
cart_item_id BIGINT AUTO_INCREMENT PRIMARY KEY,
member_id BIGINT NOT NULL,
product_id BIGINT NOT NULL,
quantity INT NOT NULL

),

-- 22l: HARD DELETE (¥€d 712t & AHA|)
CREATE TABLE notification (
notification_id BIGINT AUTO_INCREMENT PRIMARY KEY,
member_id BIGINT NOT NULL,
message VARCHAR(500),
created_at DATETIME DEFAULT CURRENT_TIMESTAMP

)

-- API Z3: HARD DELETE (2EI4 GH[0|H)

CREATE TABLE api_log (
log_id BIGINT AUTO_INCREMENT PRIMARY KEY,
endpoint VARCHAR(260),
created_at DATETIME DEFAULT CURRENT_TIMESTAMP

);

EHolS AR TEf ol&



member SOFT DELETE 21 0H

product SOFT DELETE F2/2|8 &=, mo St X2

(A20|M status HE)

orders SOFT DELETE apS = gelf=]

AB0|M status HE)

review SOFT DELETE Mo M| = 54 7tsd
cart_item HARD DELETE 2A| Cl|O]E
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CteS| deleted_at O] NULL O|Lf OfL|LEZ EHEHSH= O| 21X QI SOFT DELETEZE 0|28t CIASH H| =LA
FAE Melst7| HECH AHZE2 AR = 20| OfL| 2} AEY' 7} = Zd0]Ct.
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-- status ZES AEst &4F HIOIE OAl
CREATE TABLE product (
product_id BIGINT AUTO_INCREMENT PRIMARY KEY,
name VARCHAR(160) NOT NULL,
price INT NOT NULL,

status VARCHAR(20) NOT NULL DEFAULT 'ON_SALE', -- H0Of &Ef (ON_SALE,
STOP_SALE, SOLD_OUT)

created_at DATETIME DEFAULT CURRENT_TIMESTAMP
)
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UPDATE product

SET status = 'STOP_SALE'
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-- mof =ol AEfH X3

SELECT * FROM product WHERE status = 'ON_SALE';
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SELECT * FROM product;
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product_id name price status
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-- OAl: 23 4F EHolE (&=x3sk= H0|20| SiCtn 7HY)
START TRANSACTION;

-- 1. O[= H|O|=0l| ORX|ZH el MZ (A O[=)

INSERT INTO config_history (config_id, value, change_type, history_created_at)
SELECT config_id, value, 'DELETE', NOW()

FROM config

WHERE config_id = 100;

-- 2. 0l Ho|SolM H|AH
DELETE FROM config WHERE config_id = 100;

COMMIT;
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2. AAHQI Hlof: X A (Foreign Key)
22|17t THRE product HIOIE2 MZSiEXt. orders HIO|E0|Lt cart HIO|E0| product_id & &=3st1 QU
C},

O 4&toM product E|O|E2| C|O|JE{E HARD DELETE 5211 stH O{'2A| &nt?

-- &2 MAH A
DELETE FROM product WHERE product_id = 1;
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Error Code: 1451. Cannot delete or update a parent row: a foreign key

constraint fails...
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—— OldlA AHA
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CREATE INDEX idx_product_name ON product (name);

-- &E M 2| (SOFT DELETE X&)
SELECT * FROM product
WHERE name = 'AOEE HO|A'

AND deleted_at IS NULL;
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ClO|E{H|O| A REOIM deleted_at IS NULL =712 ¥#H=(Cardinality)O| D1 STt A Ci|O|E{2] 90% Ol &
O] NULL & Z0|7| mjZ0|LCt.



CREATE INDEX idx_deleted_name ON product (deleted_at, name);

O 5t QA x4 deleted_at O NULL Q! GIO|E{E M| CF 2Ok, 11 QtojlM O|E2 34| ECh
HA| HI0|E{2] 90% 0|40 NULL O|2 =, QIE A9 S k7t 9] gl H|2EXO0|Ct.
FIIZ 22 =37t (HI=LA =7) + deleted_at IS NULLO|EZ MEE H|EL|A RHO| &&= A XpAA
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-- Z£2 AMA|: H|=L|A 7| + deleted_at

CREATE INDEX idx_name_deleted ON product (name, deleted_at);

Ol 6t'™ name 2 AMSH £ H|0|E2 HHEX| &1 QHA XA deleted_at HEIIX| &Qlst0] HEZ
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3. CHE AMZHO| userAz2h= OO|C| 2 CHA| 7452 1 SiCt,



-- 1. userA 7

INSERT INTO member (login_id, deleted_at) VALUES ('userA', NULL);

-- 2. userA EE

UPDATE member SET deleted_at = NOW() WHERE login_id = 'userA';

-- 3. ME2 userA 7I2 A=

INSERT INTO member (login_id, deleted_at) VALUES ('userA', NULL);

Error Code: 1062. Duplicate entry 'userA' for key 'member.uq_login_id'

SE[SH S| RI0|X|2t C|O|E{ 7t 22| = HOIRIT, login_id ZZ0l UNIQUE M|FZAE710| ZH{U0IA xH7IU0| =
7ts3Ict.

Sz e 1: 2| Al 248 W] (2H)

SHEE M login_id & HE50 S=2 LleiCh HE EfYARMZ S= 2QICt.

-- SE X2|: otolc| Fof =HE AZtE =Y
UPDATE member
SET deleted_at = NOW(),

login_id = CONCAT(login_id, '_deleted_', UNIX_TIMESTAMP())
WHERE member_id = 3;

o O|ZH 5IH userAzts OfO|C| SZH0| HIYX|22 M{7+Hi0] 7HS3ILt.
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