5. Hlo]E] #HE o] 2712

#0.242]/2.HO|E{H|O[A 2= /4 B2

o /ZHEO| O gt HF LA
o /SIXHHIO|Z= 0| 22| - A%
o /M HO|SZ O 22| - &F 1

o /RIXHHIO|ZZ 0| 22| - &H 2
7

o /X HOIEZ 0| 22| - & 7[2t

o /TN A ARHAF O HIO|Z - AIEf

o /TN ™ ARHAEO[H HO|Z - FoF

o /TN AW AHAOH HOIE - 7= (2

20| o] Zr HEh T4

XSt = o™ Ho|Sof| "5 FE"
X

=
= =
MK O|H S HEtsts 7+ theet YHEE LOtEAt,

oto[c|of

OfO|C|0fi= ZHEFSICt. BAY 2t} O|H ZtS 242 H=o| Ao M5t

e price: ®xj{ 7t~
e previous_price: O|™ 74
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DROP TABLE IF EXISTS product;

CREATE TABLE product (
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product_id BIGINT PRIMARY KEY AUTO_INCREMENT,
name VARCHAR(260) NOT NULL,

-- ®xf 7t4

price INT NOT NULL,

-- O|F 714

previous_price INT,

price_changed_at DATETIME,

stock_quantity INT NOT NULL DEFAULT @,
status VARCHAR(20) NOT NULL DEFAULT "ACTIVE',

created_at DATETIME NOT NULL DEFAULT CURRENT_TIMESTAMP,

created_by VARCHAR(100) NOT NULL,

updated_at DATETIME NOT NULL DEFAULT CURRENT_TIMESTAMP ON UPDATE
CURRENT_TIMESTAMP,

updated_by VARCHAR(100) NOT NULL

),
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INSERT INTO product (name, price, previous_price, price_changed_at,
stock_quantity, created_by, updated_by)
VALUES ('ADIEEZE #HO|A', 15000, NULL, NULL, 100, 'admin_kim', 'admin_kim');

INSERT INTO product (name, price, previous_price, price_changed_at,
stock_quantity, created_by, updated_by)
VALUES ('ZM O|o{Z', 89000, NULL, NULL, 50, 'admin_lee', 'admin_lee');

SELECT product_id, name, price, previous_price, price_changed_at
FROM product;

product_id name price previous_price price_changed_at



AOIEZE 7|0|A 15000 NULL NULL

,
2 2M0|EZE 89000 NULL NULL

7t A

7tA4S HAE s SXH 7HH S O™ JHHS 2 K7\, M 71A 2 LS,

UPDATE product

SET previous_price = price,
price = 12000,
price_changed_at = NOW(),
updated_by = 'admin_park'

WHERE product_id =

SELECT product_id, name, price, previous_price, price_changed_at

FROM product
WHERE product_id = 1;

product_id name price previous_price price_changed_at

1 ADIEE #[0|A 12000 15000 2026-03-01 10:00:00

X 7tAE2 12,00040]| 12, O] 7tH2 15,0004 0| ULt
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F7I& price_changed_at ZEES SolifM 71Z40| HPE A[FE & & UL



UPDATE product

SET previous_price = price,
price = 10000,
price_changed_at = NOW(),
updated_by = 'admin_kim'

WHERE product_id = 1;

SELECT product_id, name, price, previous_price, price_changed_at
FROM product
WHERE product_id = 1;

[43 Za]

product_id name price previous_price price_changed_at

1 ADFEE 70| A 10000 12000 2026-03-15 14:00:00
X7t LS SR 7t 10,0002 21 714 12,0002 & 5= UX|TE Z[= 7+ 15,0002 AL
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Of A2 "Hiz 27 gh" S Haret o~ QI = H O] M| kA 40| Al2tEiCt,

-- 714 #HE OlEE EF HOFANR
SELECT product_id, name,
price AS current_price,
previous_price AS one_before,
"(El= 74, 15000): AR AS two_before
FROM product
WHERE product_id = 1;



product_id name current_price one_before two_before

1 ADIEE #0|A 10000 12000 (Z|Z= 74, 15000): At2HE
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-- 0|3 Aoz ZFo| EEXNe=Z SOftrt

CREATE TABLE product_example (
product_id BIGINT PRIMARY KEY,
name VARCHAR(200),

-- 714 %A
price INT,

previous_price INT,
price_changed_at DATETIME,

-- M F=H

stock_quantity INT,
previous_stock_quantity INT,
stock_changed_at DATETIME,

-- dH FH
status VARCHAR(20),

previous_status VARCHAR(20),
status_changed_at DATETIME
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J2|1 is_current ZEE ALEsHM £[A C|O|HE F126HTt.

EHIo]S &X|

DROP TABLE IF EXISTS product;

CREATE TABLE product (
history_id BIGINT PRIMARY KEY AUTO_INCREMENT,
product_id BIGINT NOT NULL,
name VARCHAR(2060) NOT NULL,
price INT NOT NULL,
stock_quantity INT NOT NULL DEFAULT @,
status VARCHAR(20) NOT NULL DEFAULT 'ACTIVE',
is_current BOOLEAN NOT NULL DEFAULT TRUE,
created_at DATETIME NOT NULL DEFAULT CURRENT_TIMESTAMP,
created_by VARCHAR(160) NOT NULL,

INDEX idx_product_id (product_id),
INDEX idx_is_current (is_current),
INDEX idx_product_id2 (product_id, created_at)
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cret 2t
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e history_id: 2} O|& &S| 1R ID (Primary Key)
HE ID (B2 4E2 0[3E2 &2 product_idE 7IZIC})

&5t Cf|0|E{QIX| 08 (TRUEH |l Cf|O|E])

e product_id: &X|

40

e is_current: ®x

07|M& PK7t history_id O|7| I{20f| 22 product_id = SE& + ULt

INSERT INTO product (product_id, name, price, stock_quantity,
is_current, created_by, created_at)

VALUES (1, 'ADIEEZE HO|A', 15000, 100, 'ACTIVE', TRUE, 'admin_kim',

10:00:00"');

'2026-01-15



INSERT INTO product (product_id, name, price, stock_quantity, status,
is_current, created_by, created_at)

VALUES (2, '24 O|0{Z', 89000, 50, 'ACTIVE', TRUE, 'admin_lee', '2026-01-15
10:85:00"') ;

e created_at: 0|0 AIEE OIHE QUsHM AlZt EE =T QU=3MCEH

SELECT history_id, product_id, name, price, is_current, created_at
FROM product;

[AlgH Za}]
history_id product_id name price is_current created_at
1 1 ADEE #|0|A 15000 1 2026-01-15
10:00:00
2 2 24 ol0f= 89000 1 2026-01-15
10:05:00

e history_id 7t PKOIC}. history_id & AtZ&7tst= 210IC}

e product_id &= &Z IDE &Y UL,

HIO[E Y

ADHEE 7|0] A2 7H4E 15000 5 1200022 HZF AL,
Ol HAOIM 7HAZ MBS W= & 7HX| X0 EL2sitt.

1. 7|2 &9 is_current E FALSER #H4

2. MZ2 &2 INSERT

-- 1. 7|
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UPDATE product

SET is_current = FALSE

WHERE product_id = 1 AND is_current = TRUE;



-- 2. ME2 & FJt

INSERT INTO product (product_id, name, price, stock_quantity, status,
is_current, created_by, created_at) VALUES (1, 'ADIEE #HO|A', 12000, 100,
"ACTIVE', TRUE, 'admin_park', '2026-03-01 10:00:00');

SELECT history_id, product_id, name, price, is_current, created_at, created_by
FROM product

WHERE product_id = 1

ORDER BY history_id;

history_id product_id name price is_current created_at create

1 1 ADOIEE 70|A 15000 0 2026-01-15 admin
10:00:00

3 1 AOEE 70|A 12000 1 2026-03-01 admin
10:00:00

5 7He| Ol ALt is_current = 09 M2 A HIO|E{0|12, is_current = 1 ¢l O] SXY Cf|O|E{CE.
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is_current=TRUE £ Sdll &x| &5t HIO|E{ 2t Z3|F 4 ULt ADIEEQ| 3 R&E&t HO|HE
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SELECT history_id, product_id, name, price, stock_quantity, status, is_current
FROM product

WHERE is_current = TRUE
AND product_id = 1;
[dg Za
history_id product_id name price stock_quantit status is_cu

y



ADIEE 7|0|A

-- 1. 7|& &= 2t/ HojE{z #HF

UPDATE product
SET is_current = FALSE

WHERE product_id = 1 AND is_current =

- 2. Mz2 ¥ %7}

12000

TRUE;

100

ACTIVE

INSERT INTO product (product_id, name, price, stock_quantity, status,

is_current, created_by, created_at) VALUES (1,

"ACTIVE', TRUE, 'admin_kim',

SELECT history_id, product_id, name, price, stock_quantity,

created_at

FROM product

WHERE product_id = 1
ORDER BY history_id;
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history_id product_id

1 1
3 1
4 1

name

AOIEE #H|0|A

ADEE 7{|0]|A

ADFEE #0|A

price

15000

12000

10000

' ADIEE Ho|A!

'2026-03-15 14:00:00") ;

stock

_quantity

100

100

95

10000, 95,

is_current,

is_current

1

created

2026-0°
10:00:0(

2026-0:
10:00:0(

2026-0:
14:00:0(



O|X| 2= ¥4 0|=0]| ==Lt 7+40] 15,000 » 12,000 > 10,0002 2 HAE HE D F 2olgt £ Ut
XY= OFX|2fof| 100 = 952 HAE 22 &tolst 4 QlCt
37 Hi|o]E{2F =3
is_current=FALSE ZEZ Sall 2t G[0|E{Tt =38 4~ QICH
SELECT history_id, product_id, name, price, stock_quantity, status, is_current
FROM product
WHERE is_current = FALSE;
[2lsd A
history_id product_id name price stock_quantit status is_cu
y
1 1 ADEE 7|0|A 15000 100 ACTIVE 0
3 1 ADEE 7{[0|A 12000 100 ACTIVE 0
EH 432| MA| o]y =3

SELECT history_id, product_id,
created_by,

CASE WHEN is_current THEN
FROM product
WHERE product_id =
ORDER BY created_at;

name,

1 %:’xH ]

i}

Al
=

2
=
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/||

history
_id

product
_id

name pri

price,

stock_quantity, created_at,

ELSE 'I7{' END AS data_status
ce stock created_at created
_quantity _by



1 1
3 1
4 1
b .|
oo

2l HIO]ZE 0

MX Ch HEZS 7|EQ= "2026F 3& 108 7|E2

0{7| M= AOEZE AHO|A(product_id=1)2

AOIEZE 7|0|A

ADEE #|0|A

ADEE 7|0|A

EECE

15000

12000

10000

EHH 1

Z3|5t7| ot 2H7F A

ENCIE PN

2026 33 102 A Q| CI|O|E{E tOtOF BHCh XA aliE o

SELECT history_id, product_id,

FROM product
WHERE product_id

ORDER BY created_

= 1
at DESC

name,

price,

100

100

95

=

2 712{0| YnjeiLterete &

created_at,

2026-01-15
10:00:00

2026-03-01
10:00:00

2026-03-15
14:00:00

is_current

admin_kim

admin_park

admin_kim



history_id product_id name price created_at is_current

4 1 ADIEE 7{|0|A 10000 2026-03-15 1
14:00:00

3 1 ADEE #|0|A 12000 2026-03-01 0
10:00:00

1 1 ADLEE #0|A 15000 2026-01-15 0
10:00:00

created_at ¥ 7|&E2E ZI CO|E{7} ArEEl 7|2hS FE|stH CHEat 2L (AZH2 H|2IFHCH
e history_id=4:2026-03-15= [2626-03-15 ~ &x{]

e history_id=3:2026-03-01= [2026-03-081 ~ 2026-03-15 O|H]

e history_id=1:2026-01-15= [2026-01-15 ~ 2026-03-01 O|H]

IfEIUN|

e history_id=42| A2 [2026-03-15 ~ &x{] H|O|E 0|22 2026F 3¥ 10 7|=2 UHESIX| t=LCt.
e history_id=32| 3 [2026-03-01 ~ 2026-03-15 0| ] H|O|E{0|2Z 2026 38 10 7|=0f|
5o}

—

I

e history_id=12| 42 [2026-01-15 ~ 2026-03-01 0|X] HIO|E{0|2Z 2026 3& 10 7|&F2
EotX| gb=Ct.

H2|5tH history_id=3 0] 2026'd 3 100i| At E! H|O|E{0|2 2 0| C|O|HE MEsHH EICt

F2| 2= 7HCHSHA| CHE23F 20| LIEHE == QUL

-- 2026-03-10 7|& 714 =3
SELECT history_id, product_id, name, price, created_at, is_current
FROM product
WHERE product_id = 1
AND created_at <= '2026-03-10 23:59:59'
ORDER BY created_at DESC

o UM 2RO Z MESHCI2 MAM0| 2026-03-10 & HCH ZHLE 22 SIS FHOHE XL

=) &2: o AIE st st 23 olAISoll al== eicta JHgsHCt.
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history_id product_id name price created_at is_current
3 1 AOIEE #|0|A 12000 2026-03-01 0
10:00:00
1 1 AOEE #|0|A 15000 2026-01-15 0
10:00:00
E &n

23| 21t history_id=3 9| ®ixlf is_current = O(False)2Z Lt=2Ct.

20263 3& 102 HA[0|= 0] 240[ 1(True)O|R S ZAO|Ct,

o MMY0| 2026-03-10HCH Z7{Lt A2 LS StoL| 27tK| HIO[E7F LE2Ch LIRIXHEOIM 7HEH Alttol] Qs
2026-03-01 Hi|0|E{7} 2|7t 3= H|O|E{O|LC}. O] H|O|E{= 2026-03-01 ~ 2026-03-15 O|HNX| AF2El O
OIE{OIC}. 1 OfF HIO|EISS 25 K|7sHOF BHCt.

1]
R

e history_id=42| 42 [2026-03-15 ~ #x{] H|O|E 0|22 2026\F 3& 10¥ 7|&2 Ft&E5}X| =Lt

o history_id=32| 42 [2026-03-01 ~ 2026-03-15 0|X] HIO|E{0|2Z 2026 3 10 7|=0f 2t
E5tct,

e history_id=12| 42 [2026-01-15 ~ 2026-03-01 O|X] H|O|E{0|2 2 2026 3¥ 10 7|ZS ot
H3HX| Y=L

7 O|Hof| HIOIE{S 2 M7k, = StLte| CllO[E 2 Zoa ™ Eat LiR2IXta=0|7| tiE0| LIMIT 13 AMESHH EILf.

-- 2026-03-10 7|& 714 =3
SELECT history_id, product_id, name, price, created_at, is_current
FROM product
WHERE product_id = 1
AND created_at <= '2026-03-10 23:59:59'
ORDER BY created_at DESC
LIMIT 1;

o [MEHM W LEIXe 2 FHS CHZ 2026-03-10 € HCH Z7{LE 22 ENE XS =2 ST EWE Stit

of ;;:qron# El[:|-

[u8 Zay]



history_id product_id name price created_at is_current

3 1 ADIEE #0|A 12000 2026-03-01 0
10:00:00

38 102 7|& 7H42 12,0000|4Ct S &F2| 22 5 AIFES| =3|= ZHHSITY.

"2026d 38 102 7|&, R E 4EQ| & 1 E2?

@M 2= GIO|E{E el 24t

SELECT history_id, product_id, name, created_at, stock_quantity
FROM product
ORDER BY created_at DESC;

history_id product_id name created_at stock_quantity
4 1 ADIEE 70| A 2026-03-15 14:00:00 95

3 1 ADIEE FH|o|A 2026-03-01 10:00:00 100

2 2 FM 0|01E 2026-01-15 10:05:00 50

1 1 AOEE #0|A 2026-01-15 10:00:00 100

2026 38 10 7|& A E2 CH31t 20t
o ADIEE FAO]A: history_id=3, X{11:100

o BMO|0E: history_id=2, X11: 50



2} &E8 20261 38 10€ 7|ZE MUE 2F F3lM eot= HEl= ChEat 2ot

- 7_|+ AI--‘—'-I:HE 0Hl:l- A|I-IO| _,_|A| [:-||()|E-|E x+o|-o|: 5._|'|:|‘
SELECT SUM(p.stock_quantity) AS total_stock
FROM product p
INNER JOIN (
SELECT product_id, MAX(created_at) AS max_created_at
FROM product
WHERE created_at <= '2026-03-10 23:59:59'
GROUP BY product_id
) latest ON p.product_id
AND p.created_at

latest.product_id

latest.max_created_at;

total_stock

150

O| #2l= MERE|(Subquery)2t Z21(Join), J2|11 HA &4(Aggregate Function)Zt 4101 I M2 EH SF
af 2 4= QICt R2(7} |lot= A2 "20261 32 10 A|Hof| ZF &Z2| 71& opx|9f HEefE Foti= Zd0|ct. o]

27t ST M-S HHAEZ L0 H4THERL

12H4l: £ AlIFE o|F 2| cf|o]E{2t EE{RISHY|

J0|C}. 7|& EMmel 12026 38 102" 0|=0]| & o]

>\I

71 o siof & U EtnAlg Etn 3R SO0t

Ef= D[2He] 20|22 E& [ASHOF Bt &ES F= ARl 2026-03-10 0Lt 1 0| AIFTE Z=3|SH AL

SELECT history_id, product_id, name, created_at, stock_quantity
FROM product

WHERE created_at <= '2026-063-10 23:59:59'

ORDER BY created_at DESC;



history_id product_id name

created_at stock_quantity
3 1 ADEE #H0|A 2026-03-01 10:00:00 100
2 2 S 0|01E 2026-01-15 10:05:00 50
1 1 ADEE #H0|A 2026-01-15 10:00:00 100
Zag

HH 3 150 4HE HI0|E(history_id=4 )= HM2|=IACt.

19) ZXSHCE fLESHH WHERE created_at

=
<= '2026-03-10 23:59:59' O| ZMZEX7E 2026-03-10 S Z&st 0|F Q| H|0|E{E 2 & X35|5}7| W20]|Ct.

StX|ZF product_id = 1¢l &=2 |E||0|E17f27H( 12154, 3

O|Hof| StLte| &S X3l W= EHEdtA LIMIT 1S HE3HM 71 JTof| 1= CIOIHE Z3|5HH =[RICt SHA|

2H0{2] &F0| 40 U= FR0ll= 0] LS A == QlTf. (07|M= 24 0|0{Z2| M= RHOLOF BHCt)

O = T HA

2¢tH|: 4FEE 7HS OFX|8} AlZE 7517
O[H| ZEYE Hl0|E] FOIM, 2t AHEER 71 £|29| AIZH MAX (created_at) )& KO0t0F BHC}. 0[240] HF2 1 A|
Ho| 'R &%t Hl0|E{ 0]7] whEo|Lt,

AOIEE 7|0|AQ| AR LIS T AZHE0| 7+ =29 A[ZHRl 2026-03-012 2™ E=ICT

— =

-

e 2026-03-01 10:00:00
e 2026-01-15 10:00:00

GROUP BY E AIE3llA Zt MEHZ F

=

.|.||:|
=
N
021
rlu
uc
=
i
-
ro
inl

SELECT product_id, MAX(created_at) AS max_created_at
FROM product

WHERE created_at <= '2026-03-10 23:59:59'
GROUP BY product_id;

[&

o

21l

product_id max_created_at

1 2026-03-01 10:00:00



2 2026-01-15 10:05:00

OlH| R2l= Z 4EUE 3& 102 7|F, o A|Z+e| Cl|O|E{7h Ik QIX| A =[RUCE
. é&%ﬁﬂ(ﬁﬂr Z 70|A)2 3 12 10A] HIO|E{ 7} &|4Al0]|C}.

o  AME H(EM 0|0{ZE)2 18 15 10A| 58 H|0|E{7} Z|AlO|LCt,

3cH|: {E E|o|=2t Z=Ql5t0] 2 FHH 7t 27|
200 et A2 Ehd] product_id @F Al HE#OICE AMX| stock_quantity (X)) HEE 27| {UsHA
= O| YEE HIEtOZ CIA| ’I2 product HIO|=1 Z=QI(Join)3HOF SiC}.

5£0/0F Z43t 0/ BIO[EIS 71X E 4 2Urt

= T M

Oluf *AZ ID7} Z1' AND "M AJZHo] 22

— (=

od
o

SELECT p.product_id, p.name, p.stock_quantity, p.created_at
FROM product p

INNER JOIN (
SELECT product_id, MAX(created_at) AS max_created_at
FROM product
WHERE created_at <= '2026-03-10 23:59:59'

GROUP BY product_id

) latest ON p.product_id

AND p.created_at

latest.product_id

latest.max_created_at;

[£3 Za}]
product_id name stock_quantity created_at
1 AOIEE #0|A 100 2026-03-01 10:00:00
2 FM0|E 50 2026-01-15 10:05:00

CClof 38 10 7|&2| Zt A=Y Q55 S S HokiCt



4tH: 2|15 EA

O|X| 2t 4Z9| M1 +ZF(stock_quantity )= 25F H5H7|2t 5t =ICt

SELECT SUM(p.stock_quantity) AS total_stock
FROM product p
INNER JOIN (
SELECT product_id, MAX(created_at) AS max_created_at
FROM product
WHERE created_at <= '2026-03-10 23:59:59'
GROUP BY product_id
) latest ON p.product_id
AND p.created_at

latest.product_id

latest.max_created_at;

[a3 zal]
total_stock
150
AE 19 {1 (1007H)Q% AZE 2 (5070)7F MM A =S 2ot 150707 LEQLCE.

O|XZ &xH Ell0|E0] 0| S 2| &= YAI'2 C|O|E] Y2 X[, £ AIFH2| HIO|HE =35t LE SHE & ™
H2[7h iR SEEHRI2 dS(Performance) Ol 7 2dish o= QICH 55| 2t 428 & AI”HE 37| ?l6] 58 AIF
O[T 2t TA| O|HS Botof 3h= MERE[7F 2Q3I1, & F7PKQl Q10| Esirt 0| 2= 452 2X st

57| O{&Lt.

2tof &HZ0[ 102t 7H0|1, Zt &E0[ it 1024 HAL|ICHH HI0|S0l= 1002t 7H2| 0| ALY, O] SoM 2t &F
ol £ A HIOIHE z2e{H MERE|of|M TA| BI0|SS AZH5H0F StCt. 2|1 B|O|S2| 37|17t HE+E 0

GROUP BY 2t JOIN ¢I4t2 H|O|E{H|O|A0| & HEolE F=H| ECt.

ZaHo 2 0| T o= 371X EX7} AL
1. A =3t S7| #2| 2ol S8fe
2. AE z3|et 84 #HEle| 45 =

3. ehH|o[=0| HR H2 MO0l E&

e



&l Ello|=0f O[= S i XMEsts SAM2 A O|HS Eated 4= AUXIT, A =3[t S| #2(0l| A

detct. LS YoM = o EXIE siZsh= YHS Lot

oIxl HIO|S2 o]H 22| - R= 712

O +=Rl0IlM is_current Z2Ato=E= AIF =37t O CH= AS &RIFICE O] EXIE dHZ

28 Z75te wheol 9ict,

7= 7|zt ofo|c|o]

Zt
Z]

Aol "o| HIO|E{7t R=8t 7IZt'S HAISCL

valid_from: O] HIO|E{7| R&sHZI AIA

valid_to: O| HIO|E{7} I Ol&t R=3HA| 84| &l AIFE (BIx HIO|E{= NULL &

|_|:|.|

4 -

HIO|= &7

DROP TABLE IF EXISTS product;

CREATE TABLE product (
history_id BIGINT PRIMARY KEY AUTO_INCREMENT,
product_id BIGINT NOT NULL,
name VARCHAR(200) NOT NULL,
price INT NOT NULL,
stock_quantity INT NOT NULL DEFAULT @,
status VARCHAR(20) NOT NULL DEFAULT 'ACTIVE',

-- |8 7|z

valid_from DATETIME NOT NULL,

valid_to DATETIME NOT NULL DEFAULT '9999-12-31 23:59:59',

is_current BOOLEAN NOT NULL DEFAULT TRUE,
created_by VARCHAR(100) NOT NULL,

INDEX idx_product_id_valid_range (product_id, valid_from,

INDEX idx_valid_range (valid_from, valid_to),
INDEX idx_is_current (is_current)

valid_to Q| 7|22t '9999-12-31 23:59:59'2 MXA3HC} O|Z A 5tH x| K&

02 Zx)

valid_to),

M o2
c->|oT'__

M7t

3571 I3l "RE 7



4 9ict,

e idx_product_id_valid_range, idx_valid_range QIHIAZ FIIS|M RF 7|7t M

HIo[E S8

INSERT INTO
valid_from,
VALUES (1,

'9999-12-31

INSERT INTO
valid_from,
VALUES (2,
23:59:59",

SELECT history_id, product_id, name, price, valid_from, valid_to, is_current

product (product_id, name, price, stock_quantity, status,
valid_to, is_current, created_by)

'ADIEEE #0|A', 15000, 100, 'ACTIVE', '2026-01-10 10:00:00',

23:59:59', TRUE, 'admin_kim');

product (product_id, name, price, stock_quantity, status,
valid_to, is_current, created_by)

FROM product;

[

o

21

history_id

Hlo|E] 12

product_id name price valid_from valid_to

1 AOEE #|0|A 15000 2026-01-10 9999-12-31
10:00:00 23:59:59

2 24 oloj= 89000 2026-01-10 9999-12-31

10:05:00 23:59:59

2026-01-12L(SIMZ 7}H) ADIEZE H0|AL| 7}HS 15000 = 120002 F HASHEX}.

Of AAlof|l M 7HAE HEE M= M| 7kX| 2{0] 2 L35It

1. 7|12 €9l valid_to & ¢/ AIHC=Z #HY

S w27 3t

'BM O|o{Z', 89000, 50, 'ACTIVE', '2026-01-10 10:05:00', '9999-12-31
TRUE, 'admin_lee');

is_ct



2. 7|2™9| is_current £ FALSE £ ¥

3. MZ2 M2 INSERT

-- HE AFE (Sdz 7Hd)

SET @change_time = '2026-01-12 10:00:00" ;

-- 1. JE ¥ &
UPDATE product
SET valid_to = @change_time,

foh

71t B

is_current = FALSE

WHERE product_id = 1 AND is_current = TRUE;

-- 2. Nz o

INSERT INTO product (product_id, name, price, stock_quantity, status,

7t

i

valid_from, valid_to, is_current, created_by)
VALUES (1, 'AOEZE #HoOo|A', 12000, 100, 'ACTIVE', @change_time, '9999-12-31
23:59:59', TRUE, 'admin_park');

ADIEE X3

SELECT history_id, product_id, name, price, valid_from, valid_to, is_current
FROM product

WHERE product_id = 1

ORDER BY valid_from;

history_id product_id name price valid_from valid_to is_ct

1 1 AOIEE 70|A 15000 2026-01-10 2026-01-12 0
10:00:00 10:00:00

3 1 ADFEE 70|A 12000 2026-01-12 9999-12-31 1
10:00:00 23:59:59

valid_from, valid_to Z& S0 Ofx| Z} 0| ANFE AH7HX| FEetX| HESICE

o N HM &: 2026-01-10 ~ 2026-01-12 S F= (714 15,000¥)



o T Him 3: 2026-01-12 ~ AWK RF (7HH 12,0009)

E1: 9999-12-312 &l X| 3 A S Z&SHCt

3o T

2026-01-142 (B2 7Hd) ADLEE H|0|AL] 7+4E2 12000 = 1000022 HASI, X
Ct.

SET @change_time = '2026-01-14 14:00:00" ;

UPDATE product
SET valid_to = @change_time,
is_current = FALSE
WHERE product_id = 1 AND is_current = TRUE;

INSERT INTO product (product_id, name, price, stock_quantity,
valid_from, valid_to, is_current, created_by)

VALUES (1, 'AOEZE 7olA', 10000, 95, 'ACTIVE', @change_time,
23:59:59', TRUE, 'admin_kim');

status,

'9999-12-31

SELECT history_id, product_id, name, price, stock_quantity, valid_from,

valid_to, is_current
FROM product

WHERE product_id =
ORDER BY valid_from;

history product name price stock valid_from

_id _id _quantity

1 1 AOIEE 15000 100 2026-01-10
HolA 10:00:00

3 1 ANEE 12000 100 2026-01-12

g [YES 10:00:00

valid_to

2026-01-12
10:00:00

2026-01-14
14:00:00

is_



10000 95

|m
I

1 A0t

A oj&

"2026E 13 13Y 7|& ADLEE 7|0|AQ| 7tA"S Z3[aH X}

SELECT product_id, name, price,
FROM product

WHERE product_id =

AND '2026-01-13 23:59:59' >= valid_from

2026-01-14
14:00:00

valid_from, valid_to

AND '2026-01-13 23:59:59' < valid_to;
(a8 2]
product_id name price valid_from
12000 2026-01-12 10:00:00

ADIEE 70]A

MEZZ| glo] st Hel =zTez £ AIF2[ H0IHE

AT A ™ =3
valid_to Q| 7|2 Zt2 9999-12-31 23:59:59 £ X|H

ALt

SELECT product_id, name,

FROM product
WHERE now() >= valid_from
AND now() < valid_to

ORDER BY product_id;

x35|5H

price, valid_from,

Hatiz H=20il exi Al=™o 7

valid_to

9999-12-31 1
23:59:59

valid_to

2026-03-14 14:00:00



o
ny

[

o}

product_id name price valid_from
1 ADEE 70| 10000 2026-01-14 14:00:00
2 2M 0|01 E 89000 2026-01-10 10:05:00

Hx S - 45 W

2026 18 13 7|E, B= oF2 F M1 TS Z35EAL

SELECT SUM(stock_quantity) AS total_stock

FROM product

WHERE '2026-01-13 23:59:59' >= valid_from
AND '2026-01-13 23:59:59' < valid_to;

o

[&

21l

total_stock

150

CC

—_

19] 24240 oIy

o

£ MEdHM G5k 27t HnE & glE 2 W=t

valid_to, is_current Z& == £x|

0|2 278 /&3l 2 20[2tH 0|2 2|20 S = AT

—_

"valid_to 7} 9999-12-31 QI HIO|E{E &to™ 17| Sixy

SOHM MY StS SHISHOF SHLf?"

20

ZERE 2oiAHH Hlo]E 2] 50| HLt.

A= Hlwg 4~ gls =2 #2|7} i ThasiFiCh MER2|LE =l glo| T WHERE ZARCZ SHZEE
(o] A

&5t H|o|E{QlH|, 20| is_current ZHAS U2 ot

valid_to

9999-12-31 23:59:59

9999-12-31 23:59:59

IC}.

—

-



et 0|20 =M S5 Cll0[E{ = H|7sHoF Bt SHA[ZH A0 M= JHRte] He|dut 85 ZHSIE 2lsl 2l=Xo

2 32 H0|HE 5{85}7| = st=0, 0|2 YPdHsl(Denormalization)2t1 StC}.

ol MPE oM TS T YL

=T 1 [

fjo
HF

is_current ZEE FIIEICZM A2 £ R

1. 2| 22y (F154Y)
7t 2 OolfE WLR7E HEIE 2de o 22H50]7| Zolct 3x R&8

At

-- 1. valid_toE A&sl= Z% (OiA EH AE)

SELECT *

FROM product
WHERE valid_to = '9999-12-31 23:59:59'

-- 2. is_currentZ2 AI2s5t= &4
SELECT *

FROM product

WHERE is_current = TRUE;

valid_to S AtEE M= 9999-12-310[2t= EFet (0= 'EH)E Febs| UK eirt. 2hef M2 &EXt
£ L= Y571l B WS FXol HHo B2 EWt 7
of Cl|O[E{"2t= HI=L|A o|n| 7} Fatshny, Eat FOo| Hi|o e #2|E

L_
=
|Z=0| HAEICHH 2AE 2= HEIS +FalOoF Bt

o=

HIH is_current = TRUE &= "8iXi 85

=g Ut eich

2. 458 0|F (42 =8)

HO|E{H|O] A QIA ZEHOM 2H S Hlw(=)7t el AM(>)=0 2 SHY w7t Bt

m]
I
o
1=
i
-1
0z
ok
1
0
u]

T4 A (valid_to &8): (product_id, valid_to)

o TFMB(is_current &8): (product_id, is_current)

& AQ| 42 valid_to 7t H| 0Lt EF M 2= QlEA 37|} MM = 3rt,
HhH 1M BO| is_current = TRUE/FALSE 1H|E HEDE JIX|D 2 QIHA 37|7t 2t FE|OIO|X 7} EHElsE|
ol A

ol = M EtasiCt o] £ 749| Of|0|E] B "§IAH H|O|E{"2t EAH| ZE{ZIsHOF & | is_current ZE| QI



1]

2™ 0§ #E X3|7} 7Hssict.

3. 0|2Hef =&

X|Z2 valid_to = 9999... 7} &%} CIO|E{E 2[0|stX|Ct, O|2of H[=L|A Q740| HFE 4= RUCE

Ol S0 "MNE CIOIE"= is_deleted 2 EE[SIAHLE, "UA| MZ" MEf7} FIHE £ UCH WP 2= "=2|
Mo = Xl &5t MEl(Active)"QIX| Tty | SESHE o~ QUCE O] is_current 2= EMet F25H

"MH| 20 S S0 2[4 H|0E]"2t= 2|0|E FESHA {AISHEL.

If

HEISHRHH, is_current = A4S XME S7HE AFE5H0] 2|2 thagt, oY, 4SS A= 7HdH| £2 Aot

= ’ =3

1. AIE X8|7t £k 99| Z7I0toR £3 AIFS| HOlES TaE 4 Irt
2. B 2| 450] FLh M2 90| tHa THOZ X3 4 ULt

3. HH 0|z BB BE W 0[2i0] Y& 7|7kt B REEC

4. oleix g0 BCt: 19| ZM0| QIAS FIHKOR ARY 4 Tt

Chxd
[ = |

SHA[ZH O] Aol &= EHEOf ALt

CHY 1: A A| UPDATEZ} 2 35T}
G|O[E{ S #HA e motCt 0| &9| valid_to £ UPDATESHOF it O] E|0|20]| &+X5| 2 (Immutable)StA|
L.

-- WZAE moict o] UPDATEZt ER3ICh
UPDATE product
SET valid_to = @change_time,
is_current = FALSE
WHERE product_id = 1 AND is_current = TRUE;



UPDATES} INSERTZt EIAME 2 = MAE|0{0F BiCt S2tof| AulstH H|o|E Fefdol 7HE 4= ACt.

START TRANSACTION;
-- UPDATE O|X &
-- INSERT Aj =
COMMIT;

EH 3: HIO|E{7} Al% &It

=2

24X HIO|S 0| O|HIX| 25 40|22 H|O|S 2 7[7F A& FHEICH

-- ©x| HlojE{gt HeEh AsrAQl F3|0|ME
E &l

- 2 o2 Folgf

LS L—

M BYMZO| 2ok $F0[ 102 7H0] 1, ZF &F0| B 10 HAE|UCHH Ef|0|S0= 1002t 7H2| 0| 2HS0

AR 7k HO| AH85t= 3= "I HIO[E{"Ct. 2& 1008 3| & 992 &K CIOIEE =3|5t1, 181
Tt 0| S Z3|BiCt. I S HO|S0l| 0|0 &7H A2™ Sixf C|o[E 2|0l deFS FCf. dxf H0|E{Qt O]

HOIEE E2/aiA 2ixif HO|EE 7HEA fXIsts SOl ELsICt

OlH| &2 17kx| 2H|E sHZsH =L
1. A x3[et 4 #2| 2ol SEE - &2
2. NHE z=3let A HEl2 45 EX-» siZ

3. BHHOIS0| AT B2 EIolH 27 - OJ5HZ

rol

XIS7HX| 0| HIO|HE &t 0|20 22[5t= WS LOHEATE. SEXITH UM AZT HIOIE 7L A< *20q Ef|0]=0]

HICHSHX|= EX= 04%5] HOIRUL). Th2 Z2loM= Ol E|o|S=S €2 22510 0| Z2H|E i Zsi 2L

% £387|7t B2 - SCD Type 2

SCD Type 2= HO|E{ 1 A| 7|Z WS UHIO|EZ HOo{2AX] ot A S FIHEH 4Y) 510 0|HS
Hatsts 240} 2 B #oll= 2& valid_from, valid_to Z2 K& 7|2t ZHS FHAM O{H Al
Zofl o'l 20| REH=X| Z3|g 4 AU stct




fol

o valid_from: O| H|O|E{7} R&sHZI AIA
o valid_to: O| HIO|E{7} T O|& RE5tX| A =l Al (SX HIO|E{= NULL == & O]2f

=LY

HA| A 285 O[H HIO|S - A%

2 oIl E|O[Z20f| O[AHS ePH MEsts YA0[RUCt. HR0M|M 7He BO| Ak8sh= mE 2 & E[o]

XIZHR] B2 Al

o
£t 0|3 H0|ES E2|5t= o|Ct

AZ0|M 0] 3| IiHE EMiEH ES2 Ch31} 2L (S22 HIZL|A 480 w2t Ci=rt)
o @xj MIOJE| Z=3|: 99%

o O] X3 1%

IR 22| 3= oK HIO|HE X3S 4 E =5, T2 AMa|, 11 &l § LaH0l YR = 25 &x| G0[EE At
o
AN

Cll 24%4 Efl0[=0i| O[Z0] | A2 99%2| Lt =3[0 M 0| H[O|HE &M AZHsHOF BHrt. 0|42 Oi< i

HIO|S =2l 24

& Ello|=2t o[ HIO|2 S Z2ElSHAL.

-- X Cllole H|OIE
DROP TABLE IF EXISTS product;

CREATE TABLE product (
product_id BIGINT PRIMARY KEY AUTO_INCREMENT,
name VARCHAR(2060) NOT NULL,
price INT NOT NULL,
stock_quantity INT NOT NULL DEFAULT @,



status VARCHAR(26) NOT NULL DEFAULT 'ACTIVE',

created_at DATETIME NOT NULL DEFAULT CURRENT_TIMESTAMP,

created_by VARCHAR(100) NOT NULL,

updated_at DATETIME NOT NULL DEFAULT CURRENT_TIMESTAMP ON UPDATE
CURRENT_TIMESTAMP,

updated_by VARCHAR(1608) NOT NULL

)

-- 0" Ho|E

DROP TABLE IF EXISTS product_history;

CREATE TABLE product_history (
history_id BIGINT PRIMARY KEY AUTO_INCREMENT,
product_id BIGINT NOT NULL,
name VARCHAR(260) NOT NULL,
price INT NOT NULL,
stock_quantity INT NOT NULL DEFAULT @,
status VARCHAR(20) NOT NULL DEFAULT 'ACTIVE',
created_at DATETIME NOT NULL,
created_by VARCHAR(160) NOT NULL,
-- 0" 2| &Y
history_created_at DATETIME NOT NULL DEFAULT CURRENT_TIMESTAMP,
history_created_by VARCHAR(166) NOT NULL,
change_type VARCHAR(590),
change_reason VARCHAR(500),

INDEX idx_product_id (product_id),
INDEX idx_history_created_at (history_created_at)

3% HIO|Z(product )2 £[Al H|O[E{ Tt HEtSHTt, O] H|O|Z(product_history )2 2 HZ 0|HE X&EEt

Ct.

0| H|0|=(product_history)2| & 7tX| A|Zt

0|24 E|0|22 B created_at ™ history_created_at O2h= T 7HX|2| Al HEE 2astct

O|= E|0|£2] created_at o history_created_at 2 2|0|7} 2HH5| Ct204, & Cf QL0{0F SHCL,
created_at 2 "AZE(Product)0| X2 EHO{Lt A|ZH0|1, history_created_at & "HZAAIEO0| 7|2 (A AR

El AlZtolct.



7= created_at (¥ HI0|E| {X|) history_created_at (0|2 A|H)

o|oj Y= HO0|=(product)?| created_at 2 0| 0|2 H|0|E{7} product_history EIO|
T2 EAt £0]| INSERT &E|= &7t| Azt
EHE oAl "0 AER2 E|Z0 AN SEZJLIR?" "AEO| 71H0| AHF| HAE|RALIR?"

"I} £ A2l Hlo|ES 230ILIR?”

el st SUS product_id E 771 0| C|O[EIS HZ0| e motct o =22 AlZHo| 7|
ALO[OI M= ZX0| HM3Hx| er=Lt. (=2l e EEict

2 Hi#x| gooz)

H| 21 ClIOIE{2f &4 ofl S it HIOJE| tF 2| 'Etdatel' AetS Sirt

=2 S5 W o™ oSt 0| K0S 270 H[O|EE F=L.

-- 2xf Ho|=0| =

INSERT INTO product (name, price, stock_quantity, status, created_by,
updated_by, created_at) VALUES ('ADIEZE HO|A', 150008, 100, 'ACTIVE',
"admin_kim', ‘'admin_kim', '2026-01-15 10:00:00');

-- 0| Ho|E0= S5 (A HIo|H)

INSERT INTO product_history (product_id, name, price, stock_quantity, status,
created_at, created_by, history_created_at, history_created_by, change_type,
change_reason)

SELECT product_id, name, price, stock_quantity, status, created_at,
created_by, '2026-01-15 10:00:00', 'admin_kim', 'CREATE', 'l &F S&'

FROM product WHERE product_id = LAST_INSERT_ID();

o & 0| ZIA OHE I3 created_at Ol 2%t CIOIEHE =T UZFILCE

o O|Z HI|0|=2 & H[0|S2| LIOIE{E SAISHM XEetet. Ol 37X E|O|E2| created_at & O H|0|29]

—

INSERT INTO product (name, price, stock_quantity, status, created_by,



updated_by, created_at)
VALUES ('®M O|{Z', 89000, 50, 'ACTIVE', 'admin_lee', 'admin_lee', '2026-01-15
10:05:00") ;

INSERT INTO product_history (product_id, name, price, stock_quantity, status,
created_at, created_by, history_created_at, history_created_by, change_type,
change_reason)

SELECT product_id, name, price, stock_quantity, status, created_at,
created_by, '2026-01-15 10:05:00', 'admin_lee', 'CREATE', 'l &E S&'

FROM product WHERE product_id = LAST_INSERT_ID();

&l Ell0|=S Eela At

=

SELECT product_id, name, price, stock_quantity, created_at
FROM product;

[a3 zal]
product_id name price stock_quantity created_at
1 ADFEE |0|A 15000 100 2026-01-15 10:00:00
2 F4 0lofE 89000 50 2026-01-15 10:05:00

JEENEEE-EET

=

SELECT history_id, product_id, name, price, change_type, history_created_at
FROM product_history;

[£3 Za}]

history_id product_id name price change_type history_created
_at

1 1 ADFEE 70|A 15000 CREATE 2026-01-15

10:00:00



2 2 2M0|fZE 89000 CREATE 2026-01-15
10:05:00

o X E|O]=1} O|H H[O|S RF0f| Z2 CIOIE7t =E S =l

(=] ol= Ef|o] =2t &z Ef|lo]=0i| Z|= CIO|EIS 2bH| 22tsh= 0lR
HEZ F{of| A HSETt.

HIO|E HHE

ADIEE 7{|0|A2| 7HA2 15000 = 120002 HAS A},
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jo

H{Z74S} [ H

o=

Hr
o

CHZah 20| Bt
A}E

1. O|= H|O|E0]| {22 MEHE INSERT
2. S HO|22 UPDATE

-- 1. O HO|=0 ¥HE = i XMF

INSERT INTO product_history (product_id, name, price, stock_quantity, status,
created_at, created_by, history_created_at, history_created_by, change_type,
change_reason)

VALUES (1, 'AOIEZE #o|A', 12000, 100, 'ACTIVE', '2026-01-15 10:00:00',
‘admin_kim', '2026-03-01 10:00:00', 'admin_park', 'PRICE_CHANGE', '&%0| &¢l o
HE");

-- 2. X Ho|Z YOIo|E

UPDATE product

SET price = 12000,

'2026-03-01 10:00:00",
updated_by "admin_park'

WHERE product_id =

updated_at

e product HIO|E29| updated_at, product_history HIO|E9| history_created_at ZZ2 S|
S (now() )E AtE3aHOF stX|TH 07| M= It of|d| TIbES 2lai EME =1H X[FIMLCE.

37 Efjo|2 stol

_/ -



SELECT product_id, name, price, updated_at, updated_by
FROM product
WHERE product_id = 1;

product_id name price updated_at updated_by

1 ADIEE #|0|A 12000 2026-03-01 10:00:00 admin_park

o2 Eflo|2 ol

SELECT history_id, product_id, name, price, change_type, change_reason,
history_created_at

FROM product_history

WHERE product_id = 1

ORDER BY history_id;

[2lsd A
history product name price change change history
_id _id _type _reason _created_
1 1 ADIEEE 15000 CREATE T HE S5 2026-01-1
S|[OS 10:00:00
3 1 ADIEEE 12000 PRICE_CHANG Soro| el o]t 2026-03-C
70| A E E 10:00:00

o O|= E|0|E2| history_created_at ZEHZ Solf 0| G|O|E{7t HAE EWE &olet 4~ ULt

INSERT INTO product_history (product_id, name, price, stock_quantity, status,
created_at, created_by, history_created_at, history_created_by, change_type,



[

change_reason)

VALUES (1, 'AOKEEZE 7o[A', 12000, 95, 'ACTIVE', '2026-01-15 10:00:00',
‘admin_kim', '2026-03-15 14:00:00', 'warehouse_kim', 'STOCK_ADJUST',
574 mb');

UPDATE product

SET stock_quantity = 95,
updated_at = NOW(),
updated_by = 'warehouse_kim'

WHERE product_id 1;

SELECT history_id, product_id, price, stock_quantity, change_type,
change_reason, history_created_at

FROM product_history

WHERE product_id = 1

ORDER BY history_id;

43 21}
history product price stock change change
_id _id _quantity _type reason
1 1 15000 100 CREATE M EE SE
3 1 12000 100 PRICE_CHANG =30| gl
E O|HIE
4 1 12000 95 STOCK_ADJUS W11 &HAt-
T 574 mp&

D= #HZ 00| Hate|1 Qlot.

: X HlolE] =8| 450l

Ol
_ITI_

le

T MAL -

history

_created_

2026-01-1.
10:00:00

2026-03-0
10:00:00

2026-03-1.
14:00:00



-- 71 ROl MESte x3
SELECT * FROM product WHERE status = 'ACTIVE'

24X HIO|S0= S CIO|E{2t 2B 2 Z3|7t =LY,

-~ T m o]z =3
SELECT * FROM product_history
WHERE product_id = 1
ORDER BY history_id;

4 3: HIo|= 2|7t Eol3tCt

SiXf E|0|S2t O E|0| S 2 Y= &2 =~ AULL O|H H|O|E2 mE[MY, op7to|d S2 M&317| &t
= = =<
A H AESF 0|2 H|O|F - F=2|H

ZF2|1 - o] Ho|S0fl= A HIO[E{ FE| X 3Hof STt

2 JHEXHS0] Ol H|0|E2 X2 HAIZ mf "4 CIO|E= product E|OIE0I|2F X&st1, HIO|E|7} HZE[= Al

e

MEE 7|Z H0|E{E product_history 2 £7|M S22 At ME Z2+2 0F2 4= X L2t 2t Mztst
Cf
Q15 HH 2| Aol M2to|ct, SEX|TH O] A2 HIO|HE =38 mf X|& Z2 SEetS MSSHCt. of 2= X| | ofx|
ICEZ X Sols At

= o =] - o
1. BZE A Ao HE AI-o2t 0]H S XEsl= <
HX ZRE WA OZ HO|ES S HI0|HE 'EHEXL H|wE 2[5 _bad 2H= TO|AHE 20 EH|O|SS 4MStHCt.

DROP TABLE IF EXISTS product_bad;
DROP TABLE IF EXISTS product_history_bad;



-- HZRE 47 X HOo|E

CREATE TABLE product_bad (
product_id BIGINT PRIMARY KEY,
price INT,
updated_at DATETIME

)

-- ERE 24: 0|F go|g (HZ T CIOIHE MF)
CREATE TABLE product_history_bad (
history_id BIGINT PRIMARY KEY AUTO_INCREMENT,
product_id BIGINT,
price INT,
updated_at DATETIME

o OME 3t 57| Qs EM= updated_at ZE SHEHASSUCE

o
&S 10,0000 SEetct. 2RE G 0M= INSERT AIE0| O[ES H7IX|

ot=Lt.
INSERT INTO product_bad (product_id, price, updated_at) VALUES (1,
'2026-01-01 10:00:00');
O] A|Eol| O|H E|O|2S =3|ai A}
SELECT *# FROM product_history_bad;
[&3 Zxf]
history_id product_id price updated_at
(NULL) (NULL) (NULL) (NULL)
THIHE: o] 4Z0| M| MZ WHEIUR=AI, £|E2| 7142 L0i=X| 0|2 H|O|ED HIM= & 5

Zo| & dslt. o] 22 A= HIO|E2 F7t= &lslof etrt.

10

000,



= Eo|E =3

SELECT *# FROM product_bad;

[M% 2
product_id price updated_at
1 10000 2026-01-01 10:00:00

248 2: 714 HZ (UPDATE)
242 10,00040lA 20,0004 22 Q1&FtC}. ofmf 7|ZE H|0]E{(10,000)E O[3 H|O|EE Z7ICt

N

-- 1. W3 ® Ho|KE o|=of| XM

INSERT INTO product_history_bad (product_id, price, updated_at)

SELECT product_id, price, updated_at FROM product_bad WHERE product_id = 1;
-- 2. &X HIO|Z YOIo|E

UPDATE product_bad

SET price = 20000, updated_at = '2026-02-01 10:00:00'
WHERE product_id = 1;

A= Eo|=2S z=3

SELECT *# FROM product_bad;

product_id price updated_at

1 20000 2026-02-01 10:00:00

O[=! H|0|= =3

SELECT #* FROM product_history_bad;



[&

o
ny

nlJ|

history_id product_id price updated_at
1 1 10000 2026-01-01 10:00:00
2= H|[0|Z0ll= 200002 2026-02-01 EM7t, O[3 E|0|Z0]= 1t7{2| O[22l 100002 2026-01-01 EM7t

Rl

El NS Eelg = Aot of7|7kKl= EXI7H elo] Eelct,

=

248 3: 3pA L] T3] (2HI2| el)

OfH| &1 FAollM o] &EL| HA| 714 HE LHHE A==

g

OFFEML" 2t QF3YCE
O[= E|0| =2 Z=3|5tH Et?

SELECT * FROM product_history_bad;

history_id product_id price updated_at

1 1 10000 2026-01-01 10:00:00

0000 32 Z5| LI2X| g4=Ct. 0| H|O|S 0= 272t QL1 Sx|'7t gi7] WZ0|Ct,

LS —

2
o ghustol2i2 Ha{w Xy 0|23} 0]2f Elo|2 S HHOKUNION) St

-- HRE dAoM ®H olHE =3lst= -z

SELECT product_id, price, updated_at FROM product_bad WHERE product_id = 1
UNION ALL

SELECT product_id, price, updated_at FROM product_history_bad WHERE product_id
=1

ORDER BY updated_at;



product_id price updated_at

1 10000 2026-01-01 10:00:00

1 20000 2026-02-01 10:00:00
Cka5h 0|24 3|2 2[5 OHH = H|O|== UNION SHOF SHCt. 2tk H|O|=0 2R 0| 507HEHH #HEl= 8
E Zio|Ct LS "EY A (Of: 18 152)2 7HA"S T35t 1 5t 2E|2 &M O SEGHEICEH

2. SHHE &7 &el: MS5E Ot MEsh= 2

H5tA 20

LE|7t UM MAS product @ product_history HIO|22| WAIS HX} R2|&= INSERT A|MEE O|EHS XK

Xt3H |:|-'

O A

2 ofi"[of A o[o] HIO|E{7t S0{7t A2 B2 3|2k CrA| SHEXAY.

-~ 22 &: % oj3 Hloj2at XslsiH ECt.

SELECT price, history_created_at, change_type
FROM product_history

WHERE product_id = 1

ORDER BY history_created_at;

price history_created_at change_type
15000 2026-01-15 10:00:00 CREATE

12000 2026-03-01 10:00:00 PRICE_CHANGE
12000 2026-03-15 14:00:00 STOCK_ADJUST

3%l HIO|Z(product )& & A 2X| N AEO| EVHEE SHXIIX|Q| EE A7} 2t

& Eresta, TR da THsEE 79l gitt

x3|E

=ICH 72



SELPERERT:

HIOIEE #HE Al-2 XEstH Ch3t 22 2Rl EX7F 2dstTt.

o FE2| SEE Bt 1t AFC| CIOJE S 5| SRS | flsiM= &4 8ixi HOlE + 0] HOIES =
&aliAf 2tOf StCt. F2|7t 28 O|AF ZO{X| 1 {7t 243t SH=0| =O}XICt.

o 022 ALY INSERT O|HIET} O[] E|O[Z0i| 17| =0, "0] &F0| x| Eolst=X["0f ChiEt 7|=0] O]
= H|O|E0|A =2HEICE O] HIO|E2 1 Aid|= 22 E EfEtelS 7HAOF 71Xt At

o N Wik Xah MT S2hE =3 obI|E oL HO|HE Z3[5tn 2Msts 2E e SEE 2% S D

1
ro
ol
——
5]
ros
n

S 27h: 527t 42 0|3 H|0|20|| CIO|EE E2tsh= NS ZBIsta, §= H|0|=2| C|Oo[E{Zt
=

Hlo|=2| HIO|HE =@le += gict.

.I.I.
;4.

: R HO[HRE 22U XFsl=t

Z22 WesiCt MS INSERT Hs 2ZHIE 0[2{ Efo|Z0l Hl0|EIS £2to0] Hojat.

p

-- 2HI2 mE: SS(INSERT) AMOT= olHE H7ICt,
INSERT INTO product (...) VALUES (...);
INSERT INTO product_history (...) VALUES (..., 'CREATE', '

>

I

ol
J

r

1. Ehegh X3 2t L9olLt EF AlEC| H|OIE{7t EQ35HH 2% product_history El|0|S2 =35|51H EILCt.
Hlo|Z2S &1 & ER7t ¢l
A

=
2. tuistErlatol: MM (CREATE )52E| =H(UPDATE ), AtXI( DELETE )7HX| 2= Aol Z=7|7} 0|24 E|O|= StLt
C

3. fXEY: 0|23 2 MESHK|T, JHLRtQ| AlZEa} C|o[E] Fetds St HI82 HIMLt thast f27t
£|no| AACt.
4. HZ2HOIE F& 7ts: 0|F HO|S0| MSFE = HIO[E7} MEE|O Act. 2t =27t A2 12 H0|2

O CIO|HE AfAISH= 0|2 HIO|ES S3ll M&E #= HOIHE &elstn SE - AL

Ob7|2ict 7Het MAMS S Z7|51X| Of2t. C|A 3 22F2 MX|DH JHEEREQ| AlZta} C|O|E] Mt S

pal
02
0K
]
rlo rulo
L=l

xa
RNy

ekl
rr
=
ol

o HREITiH: INSERT ‘4=F UPDATE, DELETE A[OfTt O] X% - X358 I UNION X|S2 St=.



o SHIE mfY: INSERT Z&, ZE HE AF0l| Ol K& = SELECT §F Ho=Z &

FZ A HIOIE{(INSERT)SE| 012 E[0|E0f| XFsHzEt. 0]Zi0] 4R 2| FAMolCt.

CHe +=oilM= Ol HIOIS0| R= 7I2tE F7I5ts Ynt AF0(MQ| E&|0|=Q20)| CHa 2Ok ZiCt.

A A 2AHM0|H H|OIZ - = 7[2
Ol lollM B E0] 2t of24 Elol2E 2alsir

O3 El0|20IM EF AlH2| HIO|EE Z=2|5t2{H O{ZH| f{of &77t?

(=] siLte] HOISZ 0| 2t2|2| i8S ST A}
Rel= M 2T EIO[S2 0[H 22| - R&7(ZI0A 0[O OfF siZ WAlS Hu{HEACE
OftHoj|

= @2 UWES 32t 0[30] 22|E H0|S0| H&5h= Z0|Ct.
LHEE sadittn ¥

4751D0 W2 At R 7C)

A Z3|o] 2H|
O E|0|2 2X0|AM EX AZE0| "2026F 32 10 7|&F 71H"2 X3|S|E X},
12 0|2 H|0|Z0fl= 1A O|= &0t otL|2t $iAf CI|O|E{ = &PH| =X STt h2tA] 0]= Ef|jo|S ot

=
HEHOHE &2 + L.

SELECT product_id, name, price, history_created_at
FROM product_history
WHERE product_id = 1

AND history_created_at <= '2026-03-10 23:59:59°
ORDER BY history_created_at DESC
LIMIT 1;

[&

o

21l

product_id name price history_created_at



1 ADIEE 7{|0|A 12000 2026-03-01 10:00:00

-- 20263 3¥ 10¢ 7|E HA ™
SELECT SUM(h.stock_quantity) AS total_stock
FROM product_history h
INNER JOIN (
SELECT product_id, MAX(history_created_at) AS max_history_at
FROM product_history
WHERE history_created_at <= '2026-063-10 23:59:59'
GROUP BY product_id
) latest ON h.product_id = latest.product_id
AND h.history_created_at = latest.max_history_at;

total_stock

150

f2|= 0| ZFE olo] &M El|0|= stLtz O 22| S & i 4THERATH.

Ol 2Xl= &AM HiR R= 7|2t valid_from, valid_to S XM E35H sjZst 4= QICt.

O= E|O|20l= 2= HIOE 7t Tt MBI A2 =2, 017(0f R= 7|zt F7tst 22|shH Fot.

7= 712t0] =7tEl o[ H|0|=

DROP TABLE IF EXISTS product_history;

CREATE TABLE product_history (
history_id BIGINT PRIMARY KEY AUTO_INCREMENT,
product_id BIGINT NOT NULL,
name VARCHAR(260) NOT NULL,
price INT NOT NULL,
stock_quantity INT NOT NULL DEFAULT @,
status VARCHAR(20) NOT NULL DEFAULT 'ACTIVE',

= Z3|= ZHICH oHX|2F HA| & F2l £ MY SHIE UeH st MEHE7L 25

=)



-- /2 712t

valid_from DATETIME NOT NULL,

valid_to DATETIME NOT NULL DEFAULT '9999-12-31 23:59:59',
-- 7|Et EH

created_at DATETIME NOT NULL,

created_by VARCHAR(160) NOT NULL,

history_created_by VARCHAR(160) NOT NULL,

change_type VARCHAR(50),

change_reason VARCHAR(500),

INDEX idx_product_id_valid_range (product_id, valid_from, valid_to),

INDEX idx_valid_range (valid_from, valid_to)

o TIM GIO|EE 3|8 M= Y= HIO|SS =F &elstH Flot. m2tM o|FEA @2 H0|E2t 0| H|O|20] LIt

HZl AR0l= is_current ZAUS AI2E 27Ut giCt

—- 1. % 5= (2026-01-15)

INSERT INTO product_history (product_id, name, price, stock_quantity, status,
valid_from, valid_to, created_at, created_by, history_created_by, change_type,

change_reason)

VALUES (1, 'ADIEEZE #HO|A', 15000, 100, 'ACTIVE', '2026-01-15 10:00:00",
'9999-12-31 23:59:59', '2026-01-15 10:00:00', 'admin_kim', 'admin_kim',

'CREATE', 'AlF MZ 52');

INSERT INTO product_history (product_id, name, price, stock_quantity, status,
valid_from, valid_to, created_at, created_by, history_created_by, change_type,

change_reason)

VALUES (2, ' O|0{E', 89000, 50, 'ACTIVE', '2026-01-15 10:05:00',

'9999-12-31

23:59:59', '2026-01-15 10:05:00', 'admin_lee', 'admin_lee', 'CREATE', 'Al &E

==
o

M

o HEHHSZ product HIO|S0]| H|O|EE Y=5t1 E HZFSHOF 5HX| 2, 07| M= |2

H =
product_history H|O|STF H[O|HE l&stn HASIALE

[xZHEl HIolE]]

cragte 9l

== ]



history product name

_id _id

1 1 AOIEE
Ho|A

2 2 2
0[0Z

-- 2.
-- O|™ &9 valid_to YCIOIE
UPDATE product_history

SET valid_to =
WHERE product_id =

SV

i

INSERT INTO product_history (product_id, name, price, stock_quantity, status,
valid_from, valid_to, created_at, created_by, history_created_by, change_type,

change_reason)

price

15000

89000

N oo #HA (2026-03-01): 7t4 H#H

'2026-03-01 10:00:00'
17 AND valid_to =

stock

_quantity

100

50

valid_to 7} 9999-12-31 23:59:59 ¢l A &0l

8

'9999-12-31 23:59

valid_from

2026-01-15
10:00:00

2026-01-15
10:05:00

=l

:59';

== QAL of g

valid_to

9999-12-31
23:59:59

9999-12-31
23:59:59

fjo

'2026-03-01 10:00:00",

VALUES (1, 'AOEE 7o[A', 12000, 100, 'ACTIVE',

'9999-12-31 23:59:59"', '2026-01-15 10:00:00', 'admin_kim',

'"PRICE_CHANGE', '=%0| &¢l');

e valid_to S GI|O|E] #1 A0 S¢30{ tHZF5HOF St
[MZE ClofE]

history product name price stock valid_from

_id _id _quantity

1 1 ADEE 15000 100 2026-01-15
70| 10:00:00

2 1 2 89000 50 2026-01-15
o[0l= 10:05:00

"admin_park',

valid_to

2026-03-01
10:00:00

9999-12-31
23:59:59

ol

Sati

ch.
t

CR

CR

C}
<]

ch.
t

CR

CR



3 1 AOIEE 12000 100 2026-03-01 9999-12-31 PR
o] A 10:00:00 23:59:59 C

e history_id=19| valid_to7} 9999-12-31 23:59:59 7} tHiZ A|&?l 2026-03-01 10:00:00 2

= HEE(UCE

-- 3. & o HF (2026-03-15): M =3

UPDATE product_history

SET valid_to = '2026-03-15 14:00:00'

WHERE product_id = 1 AND valid_to = '9999-12-31 23:59:59"';

INSERT INTO product_history (product_id, name, price, stock_quantity, status,
valid_from, valid_to, created_at, created_by, history_created_by, change_type,
change_reason)

VALUES (1, 'AOKEEEZE 70|A', 12000, 95, 'ACTIVE', '2026-03-15 14:00:00',
'9999-12-31 23:59:59"', '2026-01-15 10:00:00', 'admin_kim', 'warehouse_kim',
"STOCK_ADJUST', '"ZHI &AL");

o X OB E HFe W= BIEA| O] H|0[22] valid_to atk 1 AIF| 530 &H| #1Z5H0F Stt.

z|Z 0|3 =lsi AL,
SELECT history_id, product_id, price, stock_quantity, valid_from, valid_to,
change_type
FROM product_history
ORDER BY valid_from;

[a3 Za]
history_id product_id price stock valid_from valid_to change_
_quantity
1 1 15000 100 2026-01-15 2026-03-01 CREATE
10:00:00 10:00:00
2 2 89000 50 2026-01-15 9999-12-31 CREATE

10:05:00 23:59:59



3 1 12000 100 2026-03-01 2026-03-15 PRICE_C
10:00:00 14:00:00 E
4 1 12000 95 2026-03-15 9999-12-31 STOCK_,
14:00:00 23:59:59 T
o valid_to7} HZ AIHO| HF0| MHEstAH HAE AS =elet &= QUL
e valid_to 2| 0] 9999-12-31 23:59:59 O|™ Six{ H|O|E{O|Ct.
AE x5 - ChesliEl #H2|
EY 4E otLIE Z3s|ol{&2Xt
-- 20263 3& 10¥ 7|& 7t4
SELECT product_id, name, price, stock_quantity, valid_from, valid_to
FROM product_history
WHERE product_id =
AND '2026-03-10 23:59:59' >= valid_from
AND '2026-03-10 23:59:59' < valid_to;
[ag 2]
product_id name price stock_quantity valid_from valid_to
1 AOIEE #H|0|A 12000 100 2026-03-01 2026-03-15
10:00:00 14:00:00

HH S - 85 i

2026\ 3 10 7|F, B= &F2 S M2 TS Z35EAL

SELECT SUM(h.stock_quantity) AS total_stock

FROM product_history h

WHERE '2026-03-10 23:59:59' >= h.valid_from
AND '2026-03-10 23:59:59' < h.valid_to;



[&

o
ny

nlJ|

total_stock

150

O] A0 2tHet= Hlwet = QIS == A7t o

S
ol

HCH MER 2Lt =01 ¢10] Bk WHERE Z£710t2

ot el ZEo| AHAE MESM Y5k Ot Hlug & gIS HE2 W=rt

Edjoj=o= 24

O H|O|=0l 7= 7|ZH(valid_from, valid_to)S AHESHH AIE =3|7t H2|SHEICE SHX|2F FHEFO|

pSES!

1. AE =38|7} thesich #He =7ATo =2 EY AI™ O|0|HE X358 & ULt

2. A #Hz| dso| ECh MERZ| Qo] TAE =~ ULt

3. QldlA 5t20| ECt: product_id, valid_from, valid_to QIHAZ £8ZXQ| ZHMO| 7Hs5iCt.
cHy

1. 0|2 E|o|Z0| E'M5IX| QCt: Al Ci|O|E{7} F7+E! WiOtCt O 32| valid_to & UPDATESHOF SHCY.
2. E™M SXtE S7}: UPDATESRF INSERTZL XM o2 Alsli|0{0f SHC},

3. Foll Al HlojE] Fehd EX: UPDATE = INSERT H0i| Zoli7t 445t H|0|E{ 7t 7HE += QUL (EHM H
L)

il =

EURUM 29 04|

—- AR ©ZF Az
START TRANSACTION;

-- O|™ &9

o

ol

7|zt

—

Opt

=
UPDATE product_history
SET valid_to = NOW()

o
1T

WHERE product_id = 1 AND valid_to = '9999-12-31 23:59:59'



-- M & F7t
INSERT INTO product_history (...)
VALUES (...);

-- 3z HO|EX YCOIo|E
UPDATE product SET ...

COMMIT;

-- valid_from, valid_to gi0] A|® =&

SELECT h.*
FROM product_history h
INNER JOIN (

WHERE product_id =

15

SELECT product_id, MAX(history_id) AS max_id

FROM product_history

WHERE history_created_at <= '2026-063-10 23:59:59'

GROUP BY product_id

) latest ON h.history_id = latest.max_id

WHERE h.product_id = 1;

MEH OHAI
Atgl Az

A 8|7t Aol gict f& 7zt
AIE 3|7t At 2 35ICt & 712t
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O|f HIO|E 20| L3It  R=F 7(2F 8o 29

1. /& 7|2t 230| 35 H[0|= (Master Data)

F2 OB 2| "HEf 7t LY T[2E SO |XIEl= OFAENY FHO| Helsict.

o [CH&: product (AE), member (3|2 S3), category (FIE|12]), department (BA) &

o EXOO[H7} MMM O MEf7t YF 7|7F X|SEICH HE BI7F ESAM H|0|E{0f| H|s MTHE o2 T}
o 0]R:"2024H 12¢ 25¢ HA[Q| 4F 7tA2 AOIE=7t?", "AHA O[HIE 7[7F S0t 3|2 S32 FA0|R=
71?2t Zto| Bt | HEE Z3[oHOF of= H|=L|A FAFEO| HISICY,
2. 32 717t AHo| 2235t H|O|Z (Transaction/Log Data)
EF AEo| 245 'AIA(Event)'S 7|S5t= HIO|E0|= HEhstA| Q4Lt,
o LY orders (F&), payments (ZH|), point_history (ZQIE Li2), access_log (B4 23) S

o S¥:HO|E7 Mlst= O &7te| AlZt0] S 25104, B 1 BAUSIH HSHK| o= 2 (Immutable)el 4ZHS 7t

ZICH ClIOE{ 7t &0l = £=7t OH <2 W=D 0| UTHSICE.
L

o O|R: FEOILt ZHl= 71ZH2| JHEO| OfL|2t "2 A (created_at)'0| HAMO[CE "FZ0| TAIRE] 2A7HX|
FEACHE= 7HE2 OGS} tost H|0|E o] afthist Efl0|E0|M 0| S E7|7| fI8H O @S UPDATE 5t
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Of UPDATE H|

ol 3

HR0M= 0] 7|ZS HIZ 2=, HIZLA QA0 meEh AlF £3(71 1 2Qet H|o[So2t MEXoz 5 7|2t

=1
(valid_from, valid_to)2 =Qot= 0| A|AH SEEE Y= Z0|0

Cte S0l M FA| & A AR 90| &R0l T3 2ot 7L
— T

HA| 2l A4 0™ H|0|= - oA

TR & AHAE A2 HR0|M 7HY 0| Arg5t= THEO|TL SHX|2H O] W40l = 25t 3HA7F ULt

otA| oflA|

A2 HZG0| et mintct B= B9l ¢S MEEIT). stitel ZH T HAK0E A 0| SAHEIC.

OlE S0 && Ell0|=0f| 20712 ZZ0| ATt 7HISHAL 7+ Sttt sl = 2070 2 HA|7} Ol Bl|o|20f| ME

-- dF HOIE oAl (EFIZ=E O B2 ZE0| A= = AH)
CREATE TABLE product_full (
product_id BIGINT PRIMARY KEY,
name VARCHAR(2600),
description TEXT, -- 7l HIAE
price INT,
original_price INT,
discount_rate DECIMAL(5,2),
stock_quantity INT,
reserved_quantity INT,
category_id BIGINT,



brand_id BIGINT,
supplier_id BIGINT,
weight DECIMAL(10,2),
dimensions VARCHAR(1690),
status VARCHAR(20),
display_order INT,
created_at DATETIME,
created_by VARCHAR(1600),
updated_at DATETIME,
updated_by VARCHAR(1680)

|5t G A[O|C}. ARHSHA| EAY.

4o

7142t A E description (7! HIAE) & 2E HIO|E{ 7} SAHEIC

o TMHAMEHRF V| 24 2KB
o TN AME WA HEA 314 017t 509]

017t ol E|O|E B71
e =2KB x 50%| x 100,00071
e =10GB/d
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-- 0|" Hlo|g =3

SELECT history_id, product_id, name, price
FROM product_history

WHERE product_id = 1

ORDER BY history_id;



[£& Za]
history_id product_id name price
1 1 AOIEE #[0|A 15000
3 1 AOIEE #[0|A 12000
4 1 ADEE #|0|A 10000
o name S EFEH HFSHX| 2 LIMX| ZESO| E=2= M EICL

317 3: 20| HAEIQH=X| 27| OfFCH
HR| 0| MAE|DE "2o10] MAE|Q=X|"S TiefstaiH oF #at | mafof tch. H2|7t 2&tskn, T
42 of SEEc
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0% 1: Eelo| &ict
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- §d AE<Q TA Cloje{E iz &fel

SELECT * FROM product_history WHERE history_id = 3;

0l 2: Hal7t easict

Z3| S0| FZHHo|ct.

0| =2, AlH

-- 0|8 =37 thesict

SELECT * FROM product_history WHERE product_id = 1;
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-- 20263 3 10¥ 7|E, ZE MEQ F M1 T

SELECT SUM(h.stock_quantity) AS total_stock

FROM product_history h

WHERE '2026-03-10 23:59:59' >= h.valid_from
AND '2026-03-10 23:59:59' < h.valid_to;

- W ARY JleE

SELECT change_type, count(*)
FROM product_history

GROUP BY change_type;

0% 4: XT H[EO0| XZsHFCt
Ao0ll= M ES0| HIXNX|T, Sixll= M B[E0| i XSt ST W Holdnt 2 etgdo|H 52
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HYE|X| b= SEOI2HH 08 sliof &7t? Ofi= HAE B2 7|E5t= Y410 25|t

CHE =0l = TR Aol ool HEd thel B =10)| Chs 2ot Zict.



(Field-Level Tracking) = A3 £ HE 2210 SiC},
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oS &4

DROP TABLE IF EXISTS product_change_log;

CREATE TABLE product_change_log (
log_id BIGINT PRIMARY KEY AUTO_INCREMENT,
product_id BIGINT NOT NULL,
column_name VARCHAR(100) NOT NULL,
old_value VARCHAR(1060),
new_value VARCHAR(1660),
changed_at DATETIME NOT NULL DEFAULT CURRENT_TIMESTAMP,
changed_by VARCHAR(168) NOT NULL,
change_reason VARCHAR(560),

INDEX idx_product_id (product_id),
INDEX idx_changed_at (changed_at),
INDEX idx_column_name (column_name)

-

Zt 2ol ol0|= L3t Z

Ct.

e column_name: HZA= ZZ 0|2

e new_value:H& F
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-- 7t4 HZ&: 15000 - 12000

INSERT INTO product_change_log (product_id, column_name, old_value,
changed_by, changed_at, change_reason) VALUES (1,

"admin_park', '2026-03-01 10:00:00",

-- M #HA: 100 - 95

INSERT INTO product_change_log (product_id, column_name, old_value,
changed_by, changed_at, change_reason) VALUES (1,
'2026-03-15 14:00:00",

‘95', ‘'warehouse_kim',

-- SH #3:

ACTIVE - INACTIVE

INSERT INTO product_change_log (product_id, column_name, old_value,
changed_by, changed_at, change_reason) VALUES (1,
'2026-04-01 10:00:00",

"INACTIVE', 'admin_lee',

o product HI0|22| LIS HAIMCI D 7PYS}AY,

SELECT log_id, product_id,
changed_by

FROM product_change_log
WHERE product_id = 1

ORDER BY changed_at;

8 Zai]
log_id product_id column_name
1 1 price
2 1 stock_quantity
3 1 status

e column_name ZHS Eal o™ ZEH| Zto| H

column_name,

'=S30| gl oHE");

old_value

15000

100

ACTIVE

old_value,

'price’,

l

"stock_quantity',
"M A - 5 mE');

'status’,

new_value,

new_value

12000

95

INACTIVE

"RIZAF HE SE');

new_value,
'15000', '12000°',
new_value,
‘100",
new_value,
"ACTIVE',
changed_at,
changed_at char
2026-03-01 adm
10:00:00
2026-03-15 ware
14:00:00
2026-04-01 adm
10:00:00



Ab B E ZE M7 (2071 23 x 38 HA = 607 2})
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20 HAE 2 MY (371 2h)

7t "ot 20| o EH HEER=A"E Heks| 20{ECt

SELECT column_name, old_value, new_value, change_reason
FROM product_change_log
WHERE product_id = 1;

[2lsd A
column_name old_value new_value change_reason
price 15000 12000 S4ro| &2l oHE
stock_quantity 100 95 i &AL - 57K mhE
status ACTIVE INACTIVE HMZ=ALEHE S

MztstEry

CH 1: E3 AI-e| MA| HEiE S&lst7| o FCt

"2026'F 3& 20 7|E &= 4F ID 12| TA| HE"E Z3|52™ o2 A sliof &t



-- price %t 37|

SELECT new_value FROM product_change_log

WHERE product_id = 1 AND column_name = 'price'
AND changed_at <= '2026-03-20'

ORDER BY changed_at DESC LIMIT 1;

-- stock_quantity 3zt 37|

SELECT new_value FROM product_change_log

WHERE product_id = 1 AND column_name = 'stock_quantity'
AND changed_at <= '2026-03-20'

ORDER BY changed_at DESC LIMIT 1;

-- status Zt 37|

SELECT new_value FROM product_change_log

WHERE product_id = 1 AND column_name = 'status'
AND changed_at <= '2026-03-20'

ORDER BY changed_at DESC LIMIT 1;

-- 2= ZEo| sl H=sHoF sttt ..

[218 Z2t] - price

new_value

12000

[Algl Z1}] - stock_quantity

new_value

95

[&ls HDl] - status

new_value

null



ZE0| 20712t 202 MER2|7} BLSICE &2EHO0[X| L.

B 2: 7| =27t o< o{-CE

"2026 3 20 7|&E MA| 432 & M1"E ot H?

o ZMEYHZ G A|HQ| stock_quantity S 30RO SHC}
o W 0[AH0| gl= 4E2 AE HIO|Z0|A 7FX2fOF SHTF
.l

[ ]
=2
40
AT
igal
o
[
o)—
or
H1
r

=
il

EH 3: EtY HEIF & 4ECt
=

HE 20| VARCHARZ NEEZ| D2 el Ef) MEJ &A=I0}

—

-- price= 22 INTX|Zt VARCHARE X ZEICH
-- XX} Hjw, AMO| of2qeZICt
SELECT * FROM product_change_log
WHERE column_name = 'price’

AND CAST(new_value AS SIGNED) > 10000; -- EIR] & ZQ(MySQL2 SAIN et Jts)

£HE 4: 3 COIE] X2|7} ZEfsiCt
23 Efl0]2 8t 9o 2p719| of AIROIS R BT 4 I0{0F SChs 710l QUCie LSt Zo| 2 s
40| Q7EICE 0] 29 X S Alolls 2E Ho| 32 22 J|2sof BT, 1K o 21 El0|2S £3

x o
=7| U4 € =+ Qlch

-- R S5 A EE ZEES 7|=8H0F St

INSERT INTO product_change_log (product_id, column_name, old_value, new_value,
changed_by)

VALUES (1, 'name', NULL, 'ADEZE FHO|A', 'admin_kim');

INSERT INTO product_change_log (product_id, column_name, old_value, new_value,
changed_by)

VALUES (1, 'price', NULL, '15000', 'admin_kim');

INSERT INTO product_change_log (product_id, column_name, old_value, new_value,
changed_by)

VALUES (1, 'stock_quantity', NULL, '100', 'admin_kim');

-- ... 207 Z=o|H 207{2| INSERT
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DROP TABLE IF EXISTS product_change_log_json;

CREATE TABLE product_change_log_json (
log_id BIGINT PRIMARY KEY AUTO_INCREMENT,

product_id BIGINT NOT NULL,
changes JSON NOT NULL,

changed_at DATETIME NOT NULL DEFAULT CURRENT_TIMESTAMP,

changed_by VARCHAR(100) NOT NULL,

INDEX idx_product_id (product_id)

)

-- HE L2 JSONSE N

INSERT INTO product_change_log_json (product_id,
12000},

VALUES (1, '{"price": {"old": 150080,

100, "new": 95}}', 'admin_park');

SELECT log_id, product_id, changes
FROM product_change_log_json
WHERE product_id =

log_id product_id changes

"new": 95}}

A 2| Sl 2= 04T 3] ot Art.

new :

£ StLte| o2

changes,

"stock_quantity":

changed_by)

{"old":

{"price": {"old": 15000, "new": 12000}, "stock_quantity": {"old": 100,
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DROP TABLE IF EXISTS audit_log;

CREATE TABLE audit_log (
audit_id BIGINT PRIMARY KEY AUTO_INCREMENT,
table_name VARCHAR(160) NOT NULL,
record_id VARCHAR(100) NOT NULL,
action VARCHAR(20) NOT NULL,
old_data JSON,
new_data JSON,
changed_at DATETIME NOT NULL DEFAULT CURRENT_TIMESTAMP,
changed_by VARCHAR(160) NOT NULL,
source_system VARCHAR(50),
client_ip VARCHAR(50),
request_id VARCHAR(160),

INDEX idx_table_record (table_name, record_id),
INDEX idx_changed_at (changed_at),
INDEX idx_changed_by (changed_by)

7t 242{0| o|n|= Ch2 3}

| =20 — [=]

o table_name: #Z0| &3t EH|O|Z 0|5

o record_id: HZE 2|ZE2| ID (Primary Key 2f)

o action:tZ {8 (INSERT, UPDATE, DELETE)



e old_data: 2 H H|O|E (JSON)
e new_data: 4 = O|0|E{ (JSON)

(=) JSONO]| Chgh £22 FlollM XtM|5| HHEHTL
X|Z2 JSONO|2t= FAIS ArZ3allM HIO[EE BHE| XMEsts Ax 7ts3tLt =2 2OotEAL

HOlH SE 23

-- &8 S5
INSERT INTO audit_log (table_name, record_id, action, old_data, new_data,
changed_by, changed_at, source_system)
VALUES (

'product’,

e

"INSERT',

NULL,

"{"product_id": 1, "name": "AOIEE F0|A", "price": 15000,
"stock_quantity": 100},

‘admin_kim",

'2026-03-15 10:00:00",

'"WEB_ADMIN'

)

e D ==
INSERT INTO audit_log (table_name, record_id, action, old_data, new_data,
changed_by, changed_at, source_system)
VALUES (

‘orders’',

‘1001",

"INSERT"',

NULL,

"{"order_id": 1001, "member_id": 100, "total_amount": 15000, "status":
"PENDING" }",

‘'member_100",

'2026-03-15 14:30:00",

'WEB_USER'

)

- B HE 2F

INSERT INTO audit_log (table_name, record_id, action, old_data, new_data,



changed_by, changed_at, source_system)

VALUES (
‘member’',
‘100",
'UPDATE ',
"{"member_id": 100, "name": "E4Z", "email": "hong@old.com"}',
'{"member_id": 100, "name": "2ZS", "email": "hong@new.com"}',
‘member_100",
'2026-03-15 15:00:00",
"MOBILE_APP'

);

E, 2l g5 S ZE H0[E 2| O[22 stLtol HIO| S0 A Et2[stCt,
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e table_name 2 S 228 £ ULt
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HA ZA 23 =3

SELECT audit_id, table_name, record_id, action, changed_at, changed_by,
source_system

FROM audit_log

ORDER BY changed_at DESC;

[Alsl Azt

audit_id table_name record_id action changed_at changed_by

3 member 100 UPDATE 2026-03-15 member_100
15:00:00

2 orders 1001 INSERT 2026-03-15 member_100
14:30:00

1 product 1 INSERT 2026-03-15 admin_kim
10:00:00

S = E|o|=2] #E O[22 B oM = 5= ULt

sourc

MOBI

WEB_

WEB_



S5 Eolze] 0f2 X3

-- &E Ho|59 #Hg ol

SELECT audit_id, record_id, action, new_data, changed_at, changed_by
FROM audit_log

WHERE table_name = 'product’

ORDER BY changed_at;

audit_id record_id action new_data changed_at changed_by
1 1 INSERT {"product_id": 1, 2026-03-15 admin_kim
"name": "ADIEE 10:00:00
9_"o|¢n’ "price"i
15000...}

EXgaES| 0|3 X3

- A qHHo| WA o[
SELECT audit_id, action, old_data, new_data, changed_at, changed_by
FROM audit_log

WHERE table_name = 'product' AND record_id = '1'

ORDER BY changed_at;

E- MEXIS| BE EE X3

-- admin_kimO| #H&st 2= WY

SELECT audit_id, table_name, record_id, action, changed_at
FROM audit_log

WHERE changed_by = 'admin_kim'

ORDER BY changed_at DESC;

[

o

21

audit_id table_name record_id action changed_at
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SELECT * FROM audit_log

WHERE changed_at BETWEEN

ORDER BY changed_at;
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SELECT
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audit_id,

JSON_EXTRACT (old_data,
JSON_EXTRACT (new_data,

changed_at
FROM audit_log

WHERE table_name =

£ FEdloF S22 #=|7t SE

EHSH RICE

Z3|5t2{M JSON THAo| ZQ5iCt

‘product’ AND record_id =

=13
==

HroM EElstA =5

INSERT

1} SlLte| 2Xlo2 X 2|5

'S.price') AS old_price,
'S.price') AS new_price,

4 9lct,

2026-03-15 10:00:00

'2026-03-15 00:00:00' AND '2026-03-15 23:59:59'



ORDER BY changed_at;
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-- UHHX= 38 0| HolE=
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CREATE TABLE product_history (...);

-- LIHX|= Z2E ZIAF 23
CREATE TABLE audit_log (...);

Al =o|Abst 22} O|0]E{H|0| A
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