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| category v

category_id BIGINT
* name VARCHAR(100)

parent_id BIGINT

>

DROP TABLE IF EXISTS attribute_definition; -- S&A|l FK MYEZCZ H7H ZQ (0|0 At
g H|0|E)

DROP TABLE IF EXISTS category;

CREATE TABLE category (

category_id BIGINT NOT NULL AUTO_INCREMENT,
name VARCHAR(160) NOT NULL,
parent_id BIGINT NULL,

PRIMARY KEY (category_id),
FOREIGN KEY (parent_id) REFERENCES category(category_id)

HIO|E #xE Am{EXt.
e category_id: ZHEH[D2|2 1R AlHEX}
e name: 7IE|12| O|F

o parent_id: R2 FIH|12|E FESH= 22l 7|. X7| AHA2| HO|ES EESt=E A| EZE(Self-
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Referencing) Zt70|C},
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-- 1EHA:

INSERT INTO category
INSERT INTO category
INSERT INTO category

-- 2G4

INSERT INTO category
INSERT INTO category
INSERT INTO category

-- 3EHA:
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INSERT INTO category (name,
INSERT INTO category (name,
INSERT INTO category (name,

-- 3CHA:
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INSERT INTO category (name,
INSERT INTO category (name,

-- 3B
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INSERT INTO category (name,
INSERT INTO category (name,
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INSERT INTO category (name,
INSERT INTO category (name,

-- 3CHA:

eHdolFel stel FHE|E]

INSERT INTO category (name,
INSERT INTO category (name,

A HoEE
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parent_id)
parent_id)
parent_id)

parent_id)
parent_id)
parent_id)

parent_id)
parent_id)
parent_id)

parent_id)
parent_id)

parent_id)
parent_id)

parent_id)
parent_id)

parent_id)
parent_id)

VALUES
VALUES
VALUES

VALUES
VALUES
VALUES

VALUES
VALUES
VALUES

VALUES
VALUES

VALUES
VALUES

VALUES
VALUES

VALUES
VALUES

(' SXHZ", NULL);
('8, NULL);
('"AME', NULL);
("8FH", 1);
('AOEE', 1);
("7HEAIE, 1)
(‘=ER, 4);
('dia3g, 4);
('EHSE", 4);
('OHE", 5);
('&td', 5);
('TV', 6);
("dEa, 6);
('eHFg, 2);
("o F], 2);
("HM=", 14);
("HEXIY, 14);

-- id:1
-- id:2
-- id:3

-- id:4
-- 1id:5
-- 1id:6



SELECT * FROM category;

category_id name parent_id
1 HXIHZ NULL
2 o|F NULL
3 AE NULL
4 ARE 1

5 ADIEE 1

6 7N & 1

7 LEES 4

8 ClA=E 4

9 EfE3 4

10 ofE 5

11 & 5

12 TV 6

13 HE T 6

14 Lo 2

15 o{MelF 2

16 M= 14

17 HEX| 14
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XHZE (id=1, parent=NULL)

B (id=4, parent=1)
LESR (id=7, parent=4)
HA3E (id=8, parent=4)
EiE3! (id=9, parent=4)
AOIEE (id=5, parent=1)

OZ (id=10, parent=5)
&M (id=11, parent=5)
PMXZ (id=6, parent=1)

V (id=12, parent=6)
WD (id=13, parent=6)
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=HMO|2 (id=14, parent=2)
F— M= (id=16, parent=14)
L— HEX| (id=17, parent=14)
0{8o|Z (id=15, parent=2)

T
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SELECT * FROM category WHERE parent_id IS NULL;

FEE
category_id name parent_id
1 HAHIZ NULL
2 o|F NULL

3 Al NULL
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SELECT * FROM category WHERE parent_id = 1;

[M% 2
category_id name parent_id
4 dwE 1
5 AOIEE 1
6 7IHENE 1
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SELECT * FROM category WHERE parent_id =

[4& Za}]
category_id name parent_id
7 LEZ 4
8 ClA3E 4
9 Ef== 4

(£ &= X012 Xt7| xHlof Ef|o[S 2t Z=QIEHCL

Ao ZQlof| CHEt XtMIet L2 7|2 = 3. 2012 - F Z=Qlut J[E =

Fte| 22|2f Ht= Of2 AtAlSS Z3[5HH parent_id 2 ZE{ZISHH Lt



-- LES(id=7)9 B2 =3
SELECT p.*

FROM category c

JOIN category p ON c.parent_id = p.category_id
WHERE c.category_id = 7;
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category_id name parent_id
4 HHE 1

LES(category_id = 7)2 R2OI'AFE7} =3|=RULCt.
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-- M=E2 72| F7t
INSERT INTO category (name, parent_id) VALUES ('#AO|IZLE="', 7);

-- 12| 0| (ESS 7IHHME OfEl=z 0|S)
UPDATE category SET parent_id = 6 WHERE category_id = 7;

-- FHE|n2] AR (R0 Sl= B2)

DELETE FROM category WHERE category_id = 17;
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HXIH|Z(category_id=1)2| && XIAIS
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SELECT * FROM category WHERE parent_id = 1;

category_id name
4 HHFE
5 ADIEZE
6 71 Z
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DROP TABLE IF EXISTS category;

CREATE TABLE category (

category_id BIGINT NOT NULL AUTO_INCREMENT,
name VARCHAR(100) NOT NULL,
parent_id BIGINT NULL,

PRIMARY KEY (category_id),
FOREIGN KEY (parent_id) REFERENCES

)

-- 1B z|de| FHEDE|] (RE)

INSERT INTO category (name, parent_id)
INSERT INTO category (name, parent_id)
INSERT INTO category (name, parent_id)

-- 2B FXIH[ES| st ZHE|nz|

INSERT INTO category (name, parent_id)
INSERT INTO category (name, parent_id)
INSERT INTO category (name, parent_id)

-- 3ttA|: AFES stel FHE1Z

INSERT INTO category (name, parent_id)
INSERT INTO category (name, parent_id)
INSERT INTO category (name, parent_id)

-- 3tHA|: ADIEEQ| ste| FHE|1Z|
INSERT INTO category (name, parent_id)
INSERT INTO category (name, parent_id)

-- 3CHA|: JHENIZS| Sl FHE(nE|
INSERT INTO category (name, parent_id)
INSERT INTO category (name, parent_id)

-- 26 o|RQ| stel FHE|1Z]
INSERT INTO category (name, parent_id)
INSERT INTO category (name, parent_id)

category(category_id)

VALUES ('®XEZ', NULL);

VALUES ('9&', NULL);
VALUES (A=

VALUES ('ZEE', 1);
VALUES ('ADIEEE', 1);
VALUES ('7ZHEHMZE', 1);

VALUES ('E&2', 4);
VALUES ('dlAa=
VALUES ('E{E3!', 4);

VALUES ('OHZ', 5);
VALUES ('&4', 5);

VALUES ('TV', 6);
VALUES ('dZ31', 6);

VALUES
VALUES
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INSERT INTO category (name,
INSERT INTO category (name,
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parent_id) VALUES ('M=

parent_id) VALUES ('HFX|',

L W&t (id=13)
HMAAE(id=1)2 2= Xt&Ql 1, 4, 5, 6, 7, 8, 9, 10, 11, 12,
HiEH1: OfZ2|A|0| MM Bt S =
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12 . HXAEZE (id=1) =3
20 . MXHH|IZCS| XtAS(id=4,5,6) X3
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SELECT * FROM

-- 2B 1A
SELECT * FROM

-- 3EH: 2EHA
SELECT * FROM

-- AT 3EHA|
SELECT * FROM

category WHERE category_id = 1;

2o XAMS =3

FUIH

category WHERE parent_id = 1;

21| TtAE =3

category WHERE parent_id IN (4, 5, 6);

ﬂllﬂ

Znto| XIAS =3 (ZIt QoW Z2)

category WHERE parent_id IN (7, 8, 9, 10, 11, 12, 13);
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SELECT

cl.category_id AS levell_id,

c1.name AS levell_name,

c2.category_id AS level2_id,

c2.name AS level2_name,

c3.category_id AS level3_id,

c3.name AS level3_name

FROM category c1

LEFT JOIN category c2 ON c2.parent_id

c1.category_id

LEFT JOIN category c3 ON c3.parent_id = c2.category_id
WHERE c1.category_id = 1;
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Hol 2|7t E

level1_id level1_name level2_id level2_name level3_id level3_name



1 HXHE 4

1 RIS 4
1 FRHIS 4
1 RIS 5
1 FRHIS 5
1 RIS 6
1 FRHIS 6
A2 5t Hio| 2|2 AIE ¢S 4 UXIE, T 7

A2l Z0[7t nFE|0f QU0{0F FHLt.
O{Lt™ JOINE SO{LtOf SHLCY.
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-- g 1: MXNE KR

SELECT category_id, name, parent_id,
FROM category

WHERE category_id = 1

UNION ALL

-- HH 2: HXHEQ =& XA
SELECT category_id, name, parent_id,
FROM category

WHERE parent_id = 1
UNION ALL

-- # 3: E 29| XAS

SELECT c.category_id, c.name, c.parent_id, 3 AS level

1 AS level

2 AS level

10

11

12

13



FROM category c
WHERE c.parent_id IN (
SELECT category_id FROM category WHERE parent_id = 1

MY 2]

category_id name parent_id level
1 MR Z NULL 1
4 dHEH 1 2
5 ADIEE 1 2
6 71HNE 1 2
7 LES 4 3
8 HASE 4 3
9 ZES! 4 3
10 Uik 5 3
11 & 5 3
12 TV 6 3
13 HE 6 3
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-- LER(id=7)9 Z=4E
SELECT
cl.category_id AS id1,

fjo

3

c2.category_id AS id2,
c3.category_id AS id3,
FROM category c1

c1.name AS
c2.name AS
c3.name AS

LEFT JOIN category c2 ON c1.parent_id
LEFT JOIN category c3 ON c2.parent_id

WHERE c1.category_id = 7;

£8 ZOox| 2t =3

id2

nameTt,
name2,
name3

= c2.category_id
= c3.category_id

name2 id3

M2 = "HANZ FHEI 22| oM 2EATEXZE 20{F["2t= QTFAIR0] S 4= ALY

- MXHZ(id=1) 7IE 2e0IK =3

SELECT category_id, name, parent_id,

FROM category
WHERE category_id = 1

UNION ALL

1 AS depth

SELECT category_id, name, parent_id, 2 AS depth

FROM category
WHERE parent_id = 1;

name3
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category_id name parent_id depth
1 TR Z NULL 1
4 adRE 1 2
5 AOIEE 1 2
6 7HEH1E 1 2
He|

XS 22 YHES ZF AS
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ofZaHloN w55 7 Ziet HESIS B, 45 H3t
JOIN T o] 3t wo| #2) 20| 17, QoY 25
UNION ALL g8 22| 7ts ol g, #2 85

MBI HE Fx9| Z10|7} 7HHRQl ALt CHEE0|Ct
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Expression) 2 28 o= QIO CHS Q40iAM CTEO! CHaH XHM|S| Ot AL,
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MySQL 8.0 E{ X7 CTE(Recursive CTE)E X|5IHA|, O|H 2H|E SQL $t HO= sl AT 4 A =UCL

=] CTE= SQL EZ=o|C}
Ctel3| CTEE E7 O|O|E{H|0| A 02t ZXSH= SAFXQl 7|50| OfL|Ct SQL EZ0f| Sxizl 2¥o|ct.
Z, 02{20| 0{7| A CTEE &t 1 H|CHZ HL|FH, LIS0| CHE C|0[E{H|0| A E CIEA| E|H2tE £Z0|

Alget &= QL= KOICt. 0|Zi0| HiZ EES SHSh= O|RLt.

CTEE?

o=

2H0ICH. WITH EE AHE3510{ FlgIT). slig SQL LHoI|ZE EA| EXHSH= YAl F(View)Z 2 =& ULt

M 7|22E i EXt. CTE(Common Table Expression)= #H2| LHOIA LAAZ AR2E £~ Q= 0|§ =Bt H

7|12 CTE 2%

WITH cte_name AS (
-- CTEE H<lst= #HzE|
SELECT ...
)
-- CTEE Ar8sh= Oigl #z|
SELECT * FROM cte_name;



L OlRIE 2T 24t

WITH top_categories AS (
SELECT * FROM category WHERE parent_id IS NULL

)
SELECT * FROM top_categories;

Ol HE|olM top_categories 2= CTEE Eelst, 0|2l #Z|0f|A O|Z HIO|SME ALERLCE.

[a13l Za}]
category_id name parent_id
1 T Z NULL
2 o|F NULL
3 AE NULL

CTE XAlE MEFE[Qt HIs 2 4= UAX|T, R 7HK| FHO| Art.
o FE2[2| 7t=40| ZOREICt
o 2 CTEE Ol7] ¥ &z £ lrt

o X H2IE ZHde = ACk

X CTE 24
CTES AAR X7 2| =Hst 4 Ql= 17| 2T H 23

M7 CTE= X}7| XHAE EZX5t= CTEOICH. WITH RECURSIVE 7|EE AMESHCE.

WITH RECURSIVE cte_name AS (
-- 7|2 AHO|A (Anchor Member): ZHF2| AIZHH
SELECT ...

UNION ALL

-- X #HO|A (Recursive Member): Xt7| XpAlS EH=E
SELECT ... FROM cte_name WHERE ...



)
SELECT * FROM cte_name;

o 7=
Z=0|ct. 7 O[0F7[3iA 7|2 #H|O| ALt X

7 CTEE & BE2o=Z FM=ICt
1. 712 AO|A(Anchor Member): {7 2| A|EH. XS A= 2|0|Ct,

2. X Alo|A(Recursive Member): CTE AHAIS £ X510 HHE A=

Al SE2 o310t 2L

BE A& T3

O X7 CTEE AFE5I0] "MAINZ"S| HE AHES Z3[aH LAY,

WITH RECURSIVE descendants AS (
-- 7|2 AOo|A: AF LE (NXHZE)
SELECT category_id,
FROM category
WHERE category_id = 1

name, parent_id, 1 AS depth

UNION ALL

—— WA AHolA: ofF Zmo| RASS S

== XOa

SELECT c.category_id, c.name, c.parent_id, d.depth + 1
FROM category c
JOIN descendants d ON c.parent_id = d.category_id

)
SELECT * FROM descendants;

o Of7|M A2 x| AHO]AO| JOIN descendants FEO|C} XtAlQ &
o MK 72

o M7 AOIAE ;ST OIEEH oEM A™tish 2

_|_

712l descendants £ AFESIC

#Hz2[O|Ct.



o RoF ANt QUCHH ZME MZ2 descendants 0] B3 X #[0|AE CRA|

o
o o} AR} giCtRl FRBICH

o XS7X| 7|2 HO|&, 77| HO|A0MM Hhatet 2=

A

O
e Z|ZMOZ SELECT * FROM descendants £ £3ll descendants S &2l

(a8 2]

category_id name parent_id
1 HAHZ NULL
4 HHFE 1

5 ADIEE 1

6 (PPN 1

7 LES 4

8 ClA=E 4

9 Ef=3 4

10 o= 5

11 2y 5

12 TV 6

13 LHEE T 6

§F tol 2= MALH|E of2fel 2= AtES R3St 2t EJHE

o oty

fjo

gz AuHExt

12 ™ (712 Zola - &&1):

- category_id=1 (HXHE) =g|, =3 ZHE ME2

2XF & (M7 AolA - &1

depth

iy Z10]of| QU=X|= & &kl

descendantsoll

)
- parent_id=1¢Q =EE =3| - AFE(4), AOEEE(5), 7IHHMZ(6),

descendantsOll =&t

3x A (M AOlA - 3F2):

JI0|E{E MZ2 descendants O] EfOFA

o|t
[

% 9ict.



- parent_id IN (4,5,6)¢ LEE =3 - LEZ(7), dA3E(8),..., ZUE

descendantsOll =&t

Axt HE (R AHOlA - SE3):
- parent_id IN (7,8,9,10,11,12,13)¢ LEE =3| - Zut gl

dlo

ZF: O oA Mz #o| gicoz XIZWK| x3g|gt PE HIO|HE =HsiA M=Z2 descendantso =1

H StLtsiLt ARte o &= CfZ L1} HIXSIT.

-- 184 RE =3[(7]2 A0lA - &1)

SELECT * FROM category WHERE category_id = 1;

rul

-- 2B 1A Zate| XS X (MA AolA - &F1)
SELECT * FROM category WHERE parent_id = 1

-- 30HA|: 2t ZAntel XAS =3 (MA AolA - F2)
SELECT * FROM category WHERE parent_id IN (4, 5, 6);

-- AT 3T Zmtel XtAS xF| (Zah gl BR) (M AHola - ZE3)

MZ2

SELECT * FROM category WHERE parent_id IN (7, 8, 9, 10, 11, 12, 13);

CTESH&#H #HE2] 2

O|#Hofl= Cefet O E Salf CTE &8 WetsS Lot A},

L)

rin
kA

o =3

ool = Bt = "= ES" FHE|12|Q] RE &S Z3[SHEAL

WITH RECURSIVE ancestors AS (
-- 7|2 AOo|A: AF LE (LES)
SELECT category_id, name, parent_id, 1 AS depth
FROM category



WHERE category_id =

UNION ALL

-- M3 AHO|A: RRE o} 22t
SELECT c.category_id, c.name, c.parent_id, a.depth + 1
FROM category c

JOIN ancestors a ON c.category_id = a.parent_id

)
SELECT * FROM ancestors;

(&8 2]
category_id name parent_id depth
7 LESR 4 1
4 HFE 1 2
1 MR Z NULL 3

LES > AFH > TXNE £22 ZH0| Z=3[=|ALCH.

oF =4 Z3[o| At0|HE M EX}.
£ X3|: c.parent_id = d.category_id (XtAQ| parent_id 7t 22| id 2t Z3)
A X =

)

3l: c.category_id = a.parent_id (29| id 7t XAtA2Q| parent_id &t

EX 210|7}X|2F X3

M7 CTEOIM WHERE Z=ZS AtESHH §73 ZO|7kA|2 =3[gh 4= /ot

WITH RECURSIVE descendants AS (
SELECT category_id, name, parent_id, 1 AS depth
FROM category
WHERE category_id = 1

UNION ALL



SELECT c.category_id, c.name, c.parent_id, d.depth + 1
FROM category c
JOIN descendants d ON c.parent_id = d.category_id
WHERE d.depth < 2 -- 2GA7EX|[ZE X7

)

SELECT *# FROM descendants;

[£3 Zaf]
category_id name parent_id depth
1 HAHIZE NULL 1
4 AFE 1 2
5 AOEE 1 2
6 IENIE 1 2

depth < 2 Z7ACE Qlal| 2EHAIIX|2H =3| [}

MH EHE = 2l depth <= 2 7} OFEnt?
olnl 0] £20H THE 7H2HE ZH0ICk "20[7} 201 2K Falsin ASH), % ZUE depth < 2 2 Holo}

—

STt JME7t? depth <= 27t T Z22XO[|X]| QiLt?"

r

0z

&5 mholsfof Bt

0| o|22 sl A5t WHERE ZX210| ZAlSt= CHYO| +712IX|

M7 #H2|olM WHERE E2 'M= 2HSO0{E X}A1'0] OfL[2L, &zl 7|1F0] &= FE(d)'E HAIRT &, "R 22| 0|7t

Al
2ot o XHAg 3o &2 AelvpE 2Yst= o

r=

St

O

NHE HAER WeEbvr 2HH GefsEint, 22|71 #l5h= H Depth 277HX|CE

1. Z=7| &4 (Anchor Member)
o depth = 1¢'HXH|E 0| MEHEICE

EH
o 0| O|0|E{= descendants Zx} Zlghof| S0{ZIC}

2. XM A1 (Recursive Member)
o O|X| JOINS £&l5t2{11 SiCt O|uf WHERE d.depth < 2 =713 &QISH}



3.

s

o 9X descendantsOff Z&E|0] Rl B2 (MAINIE)2| depth & 10|t

o 1 < 2= Z(True)O|Ct.

o ZUS SWUFCLZ XAS R0 7Tt O 21t depth =

Ct.

- A 2

2 ' HFE, ADEE, JIHRIZF 0| =

o &3 X3|E depth = 22l EFS0| O[N] F27t =|0] RHAlS Rk

o WHERE d.depth < 2 ZZIZS CiA| EQISHCL
o YN BEL(HFE 5)2 depth = 2Lt
o 2 < 2= 7{3l(False)O|Ct.

o XS UEHFK| Zt2= O 0] RS FX| i

[ |

o depth <= 2 B} ACHH ofLH Et2

07| M HELL.

T A 20 E22| depth 7t 2 M, 2 <= 2 & E(True)O| EICt.

J2{H Fel= HFEX 10 FE Q| XA '=ES'(depth =
Z3|'7t El=

2= RE[7t Jst 2EAIR| Z=3]'7F OfL|2} 3T A A

e[St Ch3 1t 2L,

T2 ®7H HEloA Zl0lE |

3 )7t

StC},

—

eI |

Zo|L}.

depth < 2: 527} 1EHAY wft A2 stof2f, (Z1f: KHAel 2EHA7EX] MM El
depth <= 2: 227} 2CHAY Ui XFAIS Ftof2t, (ZAaf &K1 3THAI7HX| MAE)

ron

A2 TA|

Fte|n2|e] T =5 o|HH EXEE HAlSt= AE 7ts

WITH RECURSIVE category_path AS (
-- 7|2 70|]A&: RE FiE|1nE
SELECT category_id, name, parent_id,
name AS path
FROM category
WHERE parent_id IS NULL

UNION ALL

et iz "L} @it Zolmict irts

.I

o= Zofo} it

2



-- M ZolA: d=o| X FiE12| O|F FIt
SELECT c.category_id, c.name, c.parent_id,
CONCAT(cp.path, ' > ', c.name)
FROM category c
JOIN category_path cp ON c.parent_id = cp.category_id
)
SELECT category_id, name, path
FROM category_path
ORDER BY path;

category_id name path

3 MZ N

2 olg oz

14 SERIE o) > Hyolz

17 HEX| O|F > HlF > HiX|

16 M= o|F > HHoF > 4=

15 0{do|= o|F > 027

1 XM Z XM Z

6 71 HNE MXHEZ > 71N ZE

12 TV HAHZE > 7HEARNIE > TV
13 HED MXHE > 7IHN ZE > dE D
4 HHE HAHE > HFE

8 ojA3E MXHE > HFE > CIAIE
7 LES HARIE > HBE > LES
9 Ei=3 MAHE > HFE > EfSE

5 ADIEE HXAH|E > ADLEE

10 oiE HAHIZE > ADLEE > 02



11 o4 HAHE > ADEE > &Y

N
U
G
H
E
10
rad
é
oX
HU
N
Mo
A
ne
Hu
EH
>
n

Q
]
o
ru
oM
Hu
ox
HL
rr

HAZ7|(Breadcrumb) HIH|H0|M0f| K35}

=
HROM At Qe QAN F ShLt= "2 1| 02|t O 5t FHE| 120l £5F &F 5 20{F"0lct

DROP TABLE IF EXISTS product;

CREATE TABLE product (

product_id BIGINT NOT NULL AUTO_INCREMENT,
name VARCHAR(260) NOT NULL,
category_id BIGINT NOT NULL,
price INT NOT NULL,

PRIMARY KEY (product_id),
FOREIGN KEY (category_id) REFERENCES category(category_id)

)

-- &E oy
INSERT INTO product (name, category_id, price) VALUES
INSERT INTO product (name, category_id, price) VALUES
INSERT INTO product (name, category_id, price) VALUES
1200000) ;

INSERT INTO product (name, category_id, price) VALUES ('Ofo|®', 8, 2000000);
INSERT INTO product (name, category_id, price) VALUES ('OlOJZHE', 9, 800000);
INSERT INTO product (name, category_id, price) VALUES ('Of0O|Z 15", 10,
1300000) ;

INSERT INTO product (name, category_id, price) VALUES ('Z=A| S24', 11,
1200000) ;

INSERT INTO product (name, category_id, price) VALUES ('LG TV', 12, 1500000);
INSERT INTO product (name, category_id, price) VALUES ('&4 d&=@n' 13,
2000000) ;

Z2', 7, 2500000);
oo, 7, 1500000);

LER', 7

ik Jé 19
0x Hr Hr

o TXHEO 97Hel dES SEeirt.



X XA B0 &3t 2= FHE|22[S Z3[SH AL

WITH RECURSIVE descendants AS (
SELECT category_id
FROM category
WHERE category_id = 1

UNION ALL

SELECT c.category_id
FROM category c
JOIN descendants d ON c.parent_id = d.category_id

)
SELECT * FROM descendants;

category_id

10
11
12

13



O MXIH|Z 7HE|n2[2 & &&F +E 2L

WITH RECURSIVE descendants AS (
SELECT category_id
FROM category
WHERE category_id = 1

UNION ALL

SELECT c.category_id
FROM category c
JOIN descendants d ON c.parent_id = d.category_id

)
SELECT COUNT(*) AS product_count

FROM product
WHERE category_id IN (SELECT category_id FROM descendants);

product_count

9

HAHZ 2t 2 stel FHE|22(ol| & 9712 E0] QUL

CTES| 2™ He|

CTEE A8 M7 2|2l S FeIstH T3t 2Lt

o 7P8 ZO| X|3: AZ2| ZI0|7t EOHE JEAGL0| ZE K& /EZYE Za|g = Tt

o THY 2| 0f2f Ho| HIO|E{H|O|A 2 & glO] Bt HO| 2= HAE S + AUCt

o EZFSQL:SQL EE 2%0|22 MySQL, PostgreSQL, SQL Server, Oracle § CiF&22| RDBMSOlIA At
gg 4 /ot

o IIEY: SE S AEIE HENoR ge + Tt

o FIIHH: Z20|(depth), BE(path) S| HEE ShH AHlLker 2 ATt

e



T CTEZH SHBHRIM B 7 GlOEIS THR7|7H N 4I9IKCHL T0l STet X ZRAIXILE of2f #eo|
2|7} B XIS oINS B 2|2 X2lg 4 U

=2 T A

OEE AS 1= QPARI2 1Y 2|2AE B + CTE ZECE FE5| siZE 4 UCh SHX|2H C0|E{2] 20| 02

—

H7LE, 3] 450l SE2 Q% 4R0= L2 YHS nesl{of & &= QlCt

CHe oM = =3 452 Sthalst?| I8 H4l EllolE(Closure Table) RS &S

A = cl

|2l H0|= 2= 1

Q1Y 2|AE RN CTE XY 2 HREEL[ A 7= LA S A2 & UL, SHX|2H 1 22 o= o

o FtE|12| HO|E{7} 5= 2k IH Of
9| ZI0|7} 10| o<

=0
o
2 HIHSHAF X3

o
ru
0z
okl
2
x
v
ﬁ
0x
or
o
dH
ok
4>
o
n

cHatstz| 2lsh 4 E|O]2(Closure Table) 2ES AtE

g|4fl Ello]S 2&0[2t?

A 0|2 B2 RE ZT4-At

k>

BAIE 0|2] AlLtsiM B2 El|o] 20| XMES5H= EAl0|Lt.

QI B|AE RHO|ME 2t o7} A% ook RSt o Bloj2 DHOMS RE TA-AE X2 BAIHOZ X

— o
F

oA
rdt

Ct.

g S0, cES2[ &2

o CQIFEAE:LES > HFEH (A4 22U
o DA EIOIE: LES > =ES LES > AT, LES > HANE (RE )

slia] oto|C|of= 3| AlIFe| ZHFE ME AIFELE F71= A0|Ct HIo|EE MEE i 02| 2= HAE AL FEH,
Z3|g = thesh JOINTIRZ DI R W= 20 ¥S 4= UL,



iz BE AT Zd-AkE 2K 0|2] T 20kM H|O|E0f| 7HF0{(Close) HEILH= 2|0|2 closure 2= 0|
A

EH|o|= &7

4 HI0|E 2= 2 = 7le| B|0|S0| 2L5iCt.

1. LEH0|S: X CIO|HE MF

2. BRHOIE: 2= Z-RE 2AE ME

DROP TABLE IF EXISTS category_path;
DROP TABLE IF EXISTS category_closure;

-- FtEH|12| Ho|Z (£ H0|Z)

CREATE TABLE category_closure (
category_id BIGINT NOT NULL AUTO_INCREMENT,
name VARCHAR(160) NOT NULL,
PRIMARY KEY (category_id)

)

-- 42 Ho|= (A HI0[Z)
CREATE TABLE category_path (

ancestor_id BIGINT NOT NULL, -- Z=& LC
descendant_id BIGINT NOT NULL, -- Xt& LC
depth INT NOT NULL, -- 72| (ZO| &l0])

PRIMARY KEY (ancestor_id, descendant_id),
FOREIGN KEY (ancestor_id) REFERENCES category_closure(category_id),
FOREIGN KEY (descendant_id) REFERENCES category_closure(category_id)

)

-- X3 452 flgt HA

CREATE INDEX idx_descendant ON category_path(descendant_id);
CREATE INDEX idx_depth ON category_path(depth);

M

o H|O|E 0|2 category_closure CHAIO| Et=3tA| category E AFEsE EICE 07| M= 2FA THE O1F

2|AEQ| category HIO|S2 &t& AHOM H7HE7| I8l O|F FO|l _closure & ALESICE.

category_path E|O|22| Z} Z&HS ALK},
D

=
e ancestor_id: =& LE9||



e descendant_id: Ak& LE9| D

o depth: & =& AO[Q] HE| (A}7| A} 2 0, 21& B2 /A& XA 2 1)

s

HIOlE &

|4f| E]0]20i| 7tE{| 12| C|O|E{Qt B2 GIO|HE U EX.

017\ M= O|MIE thest 57| ol MAHH|ZE 2t O3 XEAESTE AL S

-- FtE|202| H|ojE

INSERT INTO category_closure (category_id, name) VALUES (1, 'HXHIZE');
INSERT INTO category_closure (category_id, name) VALUES (2, 'ZFH');
INSERT INTO category_closure (category_id, name) VALUES (3, 'AOEE");
INSERT INTO category_closure (category_id, name) VALUES (4, '=ES'
INSERT INTO category_closure (category_id, name) VALUES (5, 'Ci&
INSERT INTO category_closure (category_id, name) VALUES (6, 'OiZ");
INSERT INTO category_closure (category_id, name) VALUES (7, '&4");

-- 42 00|y

-- X}7| Rpdlof| cist 22 (depth = 0)

-- (ancestor_id, descendant_id, depth)
INSERT INTO category_path VALUES (1, 1, 0);
INSERT INTO category_path VALUES (2, 2, 90);
INSERT INTO category_path VALUES (3, 3, 0);
INSERT INTO category_path VALUES (4, 4, 0);
INSERT INTO category_path VALUES (5, 5, 9);
INSERT INTO category_path VALUES (6, 6, 0);
7

INSERT INTO category_path VALUES (7, 7, 9);

-- TXHIE (1) XAE

INSERT INTO category_path VALUES (1, 2

INSERT INTO category_path VALUES (1, 3

INSERT INTO category_path VALUES (1, 4, 2); -- HXA|
5
6
7

, 1), -- HXNE
=3
=

INSERT INTO category_path VALUES (1, 2); -- HXHE
HZ
M=

(1) -> #RE(2)
L 1); - EREE(1) -> ADKEE(3)

(1) -> =E=(4) (&%)
(1) -> HA3E(5) (&%)
(1)
(1)

-> OiE(6) (&%)

I

INSERT INTO category_path VALUES (1, 2); -- HXA

INSERT INTO category_path VALUES (1, 7, 2); -- HXIx -> MME(7) (&R
-- AFE(2)2Q TS

INSERT INTO category_path VALUES (2, 4, 1); -- ZAEEH(2) -> EZ(4)
INSERT INTO category_path VALUES (2, 5, 1); -- #AFE(2) -> HAIE(5)

- ADIEE(3)9] XHAS



INSERT INTO category_path VALUES (3, 6, 1); -- AOIE
INSERT INTO category_path VALUES (3, 7, 1); -- A0IE

-
Pg
i
>
N
ol
[el[}
2
n
dlo
ic]

N
o

XA

r__
|
L~

(id=1)
Ef (id=2)

LES (id=4)
HI&EEJ (id=5)
EZ (id=3)
(id=6)
(id=7)

O

D\l.l
=|t|

[TelT

ox i

Jte|n2| Efjol2 el GIO|E{S Eols AL,

SELECT * FROM category_closure;

[&d 23]

category_id name

1 HXHIZ
2 dHE

3 ADIEE
4 LES

5 ClA=E
6 OiE

7 o4

B2 H|0|=2| HIO|HE IS = AL

SELECT * FROM category_path ORDER BY ancestor_id, depth, descendant_id;



[

o
ny

nlJ|

ancestor_id descendant_id depth
1 1 0
1 2 1
1 3 1
1 4 2
1 5 2
1 6 2
1 7 2
2 2 0
2 4 1
2 5 1
3 3 0
3 6 1
3 7 1
4 4 0
5 5 0
6 6 0
7 7 0

L

HMAHE(1d=1)2 EH, 7| XA 2= XHES(2, 3,4, 5,6, 7)0M CHet Z27F MEEIO QUCH 22|10 2 H2E
70| Mo ULt 2= 2= H2E 0| Ot Al M XMEsiE ZAolct

Z=2710[0] At=|of 7| 2ol E24 A t=H| =2feh 4= Art.



BE= RE X3

m|4f g0]2 ZHOM 2= XtES =35h= A

rlo
=2
40
]
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o)
ul

rr

-- HXAE (id=1)9 B= A& X3

SELECT *

FROM category_closure c

JOIN category_path p ON c.category_id = p.descendant_id
WHERE p.ancestor_id = 1;

[a3 Za]
category_id name ancestor_id descendant_id depth
1 HXINZ 1 1 0
2 AFE 1 2 1
3 ANIEE 1 3 1
4 LER 1 4 2
5 HAIE 1 5 2
6 Ui 1 6 2
7 o4 1 7 2

o BERZ MXIN|E(ancestor_id = 1)2 7K1 Q= BE FHE|12| AE2E Z=3|6tH EICT

2 2| g0l Btast JOINDIOZ DE X122 X3|3HC} 0] F2|= CIHAZ AIR5ID 2 0L WA ASEICt

|4 E|0]S 2H 2

O|tHofl= LIt OfRIE S3t W4l Eflo|E 2= &

oo
ol
re
mjo
me
o
HL
Rl



SELECT *
FROM category_closure c

JOIN category_path p ON c.category_id = p.ancestor_id
WHERE p.descendant_id = 4;

o XAoZ LEE(descendant_id = 4)2 7HX|1 Q= ZE FIEH| D2 HZ2E EMMS

[a13l Za}]
category_id name ancestor_id descendant_id
1 XM E 1 4
2 dHE 2 4
4 LES 4 4

-- HXHHIZE(id=1)2 =& XAt =3
SELECT *
FROM category_closure c

JOIN category_path p ON c.category_id = p.descendant_id
WHERE p.ancestor_id = 1 AND p.depth = 1;

category_id name ancestor_id descendant_id

2

oY
3
m
-
N

f

o =IC}

—_ -

depth

depth



ADIE

rl

TXpH|Z 0| =l KfAlO| 24

A& XHAQl HFE(QE ADEZERE 23| £t

-- MXAHE (id=1) Z[&E 2TAIX]
SELECT c.*, p.depth
FROM category_closure c

rg

b X3

JOIN category_path p ON c.category_id p.descendant_id
1T AND p.depth <= 2;

WHERE p.ancestor_id

[a3 Za]
category_id name depth
1 HAH|Z 0
2 HFH 1
3 ANIEE 1
4 LEER 2
5 HAIE 2
6 Ui 2
7 o4 2
e £
M2 LEE F7IE = Z2 H0|EX &7H YCI0|E3HOF S,



[

- LES(id=4) OfaHo| 'AHO|YLER" %I}

INSERT INTO category_closure (category_id, name) VALUES (8,

-- 42 FIh: x| A
INSERT INTO category_path VALUES (8, 8, 9);

-- 82 F7}h: AOIYERS EE ZYS

-- LES9| ZYSS HOMM A 0|Y-EFIS| ZAE F7}

Aol ER");

INSERT INTO category_path (ancestor_id, descendant_id, depth)

SELECT ancestor_id, 8, depth + 1
FROM category_path
WHERE descendant_id = 4;

SELECT * FROM category_path WHERE descendant_id = 8;

43 21}
ancestor_id descendant_id depth
1 8 3
2 8 2
4 8 1
8 8 0

AO|ZL=ES(8)2 TAMIZ ()0 M 3T, HAFE(2)0M 2EA|, =ESF(4)0A 124 BO{A LY.

- Jo|EE(id=8) AH

]



-- 1. 42 H0|20M Z&H F=E AA|
DELETE FROM category_path WHERE descendant_id =

-- 2. 7HElD2] HOIEUAM =& A
DELETE FROM category_closure WHERE category_id = 8;

Dtof XtA0] Q= L EE AHISHAH, AHES2| 2T | Xe|stof Bttt 0] 22 |ESEZ S OiE2|#H|0[d

A &2|SEALE, AHA0] A= L E= MHSHK| Ret=F HefS =Lt

O[XE H4f HO|E2 ==& 2E[sh= R20| |LSL. &1z MEER|S 0|S3t2H 7|Z 2 M5 MZ2

Kl

HAIE CHAl 2HS0{0F BHCt O~ 2r2|7F S&Fet 20| B4 B|o|S Z&e| =2 EFYo|Tt.

r

OI™ B|AE vs T2 E|O|E H|2

& RS H|ws{E Xt

5= OIM B|AE H2f Ho|E

NE St S8 (n7i &) HIZEH (O(n?) 7t5)
Al = =

DE Xt& X3 CTE 22 (M) O < Wt (Th& JOIN)
DE T4 X3 CTE Z2 (M) 0 < 8t (Th& JOIN)
LE 7t oj < Zhet A= ot ge

L2 ARH| 2t 2 MH e
MEEZ| 0|5 Of< Zhct 2%t

T8 EHE L= e
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