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CREATE TABLE category (

category_id INT AUTO_INCREMENT PRIMARY KEY,
name VARCHAR (20) NOT NULL,

parent INT DEFAULT NULL) ;

INSERT INTO category

VALUES (1, '"ELECTRONICS',NULL), (2, '"TELEVISIONS',1), (3,"'TUBE"', 2),
(4,'Lcd',2), (5, '"PLASMA', 2), (6, '"PORTABLE ELECTRONICS',1),

(7, 'MP3 PLAYERS',6), (8, 'FLASH',7),

(9, 'CD PLAYERS',6), (10, '2 WAY RADIOS',6);

SELECT * FROM category ORDER BY category_id;
o f—————————————— +
| category_id | |
o o ————————— +
| ELECTRONICS | NULL
| TELEVISIONS |

| TUBE |

| LCD |

| PLASMA |

| PORTABLE ELECTRONICS |

| MP3 PLAYERS |

| FLASH |

| CD PLAYERS |

| 2 WAY RADIOS |

+ +
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[

+ _____________
10 rows in set (0.00 sec)
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SELECT tl.name AS levl, t2.name as lev2, t3.name as lev3, td.name as levi
FROM category AS tl

LEFT JOIN category AS t2 ON t2.parent = tl.category_id

LEFT JOIN category AS t3 ON t3.parent t2.category_id

LEFT JOIN category AS t4 ON t4.parent t3.category_id

WHERE tl.name = 'ELECTRONICS';

fom Fo Fom e fom————— +
| levl | lev2 | lev3 | levd |
Fom o Fom fom +
| ELECTRONICS | TELEVISIONS | TUBE | NULL

| ELECTRONICS | TELEVISIONS | LCD | NULL |
| ELECTRONICS | TELEVISIONS | PLASMA | NULL



| ELECTRONICS PORTABLE ELECTRONICS MP3 PLAYERS | FLASH |
| ELECTRONICS PORTABLE ELECTRONICS CD PLAYERS | NULL
| ELECTRONICS PORTABLE ELECTRONICS 2 WAY RADIOS | NULL |

6 rows in set

RRITEHTHR
AT LU A3 45 (LEFT JOIN) RAZZR HH A Hp A7 3710 i (BAT 2% 1 1 sl i )

SELECT tl.name FROM

category AS tl LEFT JOIN category as t2
ON tl.category_id = t2.parent

WHERE t2.category_id IS NULL;

LCD

PLASMA
FLASH

CD PLAYERS

2 WAY RADIOS

RRE—BE
MR HIERE, AT AT DK R B4R

SELECT tl.name AS levl, t2.name as lev2, t3.name as lev3, td.name as levi4
FROM category AS tl

LEFT JOIN category AS t2 ON t2.parent tl.category_id

LEFT JOIN category AS t3 ON t3.parent = t2.category_id

LEFT JOIN category AS t4 ON t4.parent = t3.category_id

WHERE tl.name = 'ELECTRONICS' AND t4.name = 'FLASH';
o —— e o ————— e +
| levl | lev2 | lev3 | lev4d |
tm———————— ———————————— e —————— Fm———— +
| ELECTRONICS | PORTABLE ELECTRONICS | MP3 PLAYERS | FLASH |
t————————— ————————— t—————————— t———— +
1 row in set (0.01 sec)
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CREATE TABLE nested_category (

category_id INT AUTO_INCREMENT PRIMARY KEY,
name VARCHAR (20) NOT NULL,

1ft INT NOT NULL,

rgt INT NOT NULL

)i

INSERT INTO nested_category

VALUES (1, 'ELECTRONICS',1,20), (2, 'TELEVISIONS',2,9), (3, 'TUBE', 3, 4),
(4,'LCD',5,6), (5, "PLASMA', 7,8), (6, "PORTABLE ELECTRONICS',10,19),
(7, '"MP3 PLAYERS',11,14), (8, 'FLASH',12,13),

(9, 'CD PLAYERS',15,16), (10, '2 WAY RADIOS',17,18);

SELECT * FROM nested_category ORDER BY category_id;

fom e —— e e Fo—— +
| category_id | name | 1ft | rgt |
Fmm e D R +
| 1 | ELECTRONICS | 17 20 |
| 2 | TELEVISIONS | 2 9 |
| 3 | TUBE | 3| 4 |
| 4 | LCD | 5 6 |
| 5 | PLASMA | 7 8 |
| 6 | PORTABLE ELECTRONICS | 10 | 19 |
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| 7 | MP3 PLAYERS | 11 | 14 |
| 8 | FLASH [ 12 | 13 |
| 9 | CD PLAYERS | 15 | 16 |
| 10 | 2 WAY RADIOS | 17 | 18 |
Fom o Fo——— fo———— +
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SELECT node.name

FROM nested_category AS node,

nested_category AS parent

WHERE node.lft BETWEEN parent.lft AND parent.rgt
AND parent.name = 'ELECTRONICS'

ORDER BY node.lft;

| ELECTRONICS |
| TELEVISIONS |
| TUBE |
| LCD |
| PLASMA |
| PORTABLE ELECTRONICS |
| MP3 PLAYERS |
| FLASH |
| CD PLAYERS |
| 2 WAY RADIOS |

BT BRI 5, XA EWTE A AW I)JZ IR 2 R REAR U 1 A AE
BETWEEN [ ) FH AT T8 2% %0 node () ret {1, AZEPRIAEH] node i rgt {EAF H IS A
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SELECT name
FROM nested_category
WHERE rgt = 1ft + 1;
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SELECT parent.name

FROM nested_category AS node,

nested_category AS parent

WHERE node.lft BETWEEN parent.lft AND parent.rgt
AND node.name = 'FLASH'

ORDER BY node.lft;

| ELECTRONICS |
| PORTABLE ELECTRONICS |
| MP3 PLAYERS |
| FLASH |

KR RERRE

A C LR EAEE E IR, B T A AR IR Y AR R T AL RO BATTE R
A RERLZ T RAER R R LR 2 BRATT R LAAE ST R A T R 80 COUNT e #5041 GROUP BY
TR

SELECT node.name, (COUNT (parent.name) - 1) AS depth
FROM nested_category AS node,

nested_category AS parent

WHERE node.lft BETWEEN parent.lft AND parent.rgt
GROUP BY node.name

ORDER BY node.lft;

| ELECTRONICS

| TELEVISIONS

| TUBE

| LCD

| PLASMA

| PORTABLE ELECTRONICS
| MP3 PLAYERS

| FLASH

| CD PLAYERS

| 2 WAY RADIOS

————— — — — — — 4+ — 4+

BTATAT LA depth (B k4R 1HE/> 2447, 3 F] CONCAT il REPEAT 745 Hi R %5

SELECT CONCAT ( REPEAT(' ', COUNT (parent.name) - 1), node.name) AS name
FROM nested_category AS node,
nested_category AS parent

1 [PRE] 434 phpMyAdmin T 277 A, EHE MySQL v 247 it &k .



WHERE node.lft BETWEEN parent.lft AND parent.rgt
GROUP BY node.name
ORDER BY node.lft;

| name |

ELECTRONICS |
TELEVISIONS |
TUBE |
LCD |
PLASMA |
PORTABLE ELECTRONICS |
MP3 PLAYERS |
FLASH |

CD PLAYERS |

2 WAY RADIOS |

28R, AE R i N R PR AR B e 4 depth B 1 H 3 e /n B B2 . Web TR & 43 1)
ZA, BEAE depth {H I3 AT KA IN<Ti></ 1> FI<ul ></ul > k%%,
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FLEAR R o DI, BTN T 28 =4S BEERAE A 7 &, SRS TR0 s iR L
fH:

SELECT node.name, (COUNT (parent.name) - (sub_tree.depth + 1)) AS depth
FROM nested_category AS node,
nested_category AS parent,
nested_category AS sub_parent,
(
SELECT node.name, (COUNT (parent.name) - 1) AS depth
FROM nested_category AS node,
nested_category AS parent
WHERE node.lft BETWEEN parent.lft AND parent.rgt
AND node.name = 'PORTABLE ELECTRONICS'
GROUP BY node.name
ORDER BY node.lft
)AS sub_tree
WHERE node.lft BETWEEN parent.lft AND parent.rgt
AND node.lft BETWEEN sub_parent.lft AND sub _parent.rgt
AND sub_parent.name = sub_tree.name
GROUP BY node.name
ORDER BY node.lft;

| PORTABLE ELECTRONICS
| MP3 PLAYERS

| FLASH

| CD PLAYERS

| 2 WAY RADIOS
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SELECT node.name, (COUNT (parent.name) - (sub_tree.depth + 1)) AS depth
FROM nested_category AS node,
nested_category AS parent,
nested_category AS sub_parent,
(
SELECT node.name, (COUNT (parent.name) - 1) AS depth
FROM nested_category AS node,
nested_category AS parent
WHERE node.lft BETWEEN parent.lft AND parent.rgt
AND node.name = 'PORTABLE ELECTRONICS'
GROUP BY node.name
ORDER BY node.lft
JAS sub _tree
WHERE node.lft BETWEEN parent.lft AND parent.rgt
AND node.lft BETWEEN sub_parent.lft AND sub parent.rgt
AND sub_parent.name = sub_tree.name
GROUP BY node.name
HAVING depth <= 1
ORDER BY node.lft;

o ——————— F———— +
| name | depth |
o ———————— e +
| PORTABLE ELECTRONICS | 0 |
| MP3 PLAYERS | 1
| CD PLAYERS | 1 |
| 2 WAY RADIOS | 1
o ———————— e +

WRARA A E R IAT A, R AT LS % HAVING depth <= 1 4 HAVING depth = 1.

AR AR T A A BB PR
LEBA TR A= 026, FRATT T LI 2 2R 4 2 B A R

CREATE TABLE product (

product_id INT AUTO_INCREMENT PRIMARY KEY,
name VARCHAR (40),

category_id INT NOT NULL



)i

INSERT INTO product (name, category_id) VALUES('20" TV',3),('36" TV',3),
('"Super-LCD 42"',4), ('Ultra-Plasma 62"',5), ('Value Plasma 38"',5),
('Power-MP3 5gb',7), ('Super-Player 1lgb',8), ('Porta CD',9), ('CD To go!',9),

('"Family Talk 360',10);

SELECT * FROM product;

e —————— e ———————— e ——————— +
| product_id | name | category_id |
e ——————— ——————————— Fm—————————— +
| 1] 20" TV | 3
| 2 | 36" TV | 3
| 3 | Super-LCD 42" | 4 |
| 4 | Ultra-Plasma 62" | 5
| 5 | Value Plasma 38" | 5 |
| 6 | Power—-MP3 128mb \ 7
| 7 | Super-Shuffle 1lgb | 8 |
| 8 | Porta CD | 9 |
| 9 | CD To go! | 9 |
| 10 | Family Talk 360 \ 10 |
e ——————— e e ———————— +

BUHE, EBATE A EWER), BRI RRRFE N,

SELECT parent.name, COUNT (product.name)

FROM nested_category AS node ,

nested_category AS parent,

product

WHERE node.lft BETWEEN parent.lft AND parent.rgt
AND node.category_id = product.category_id
GROUP BY parent.name

ORDER BY node.lft;

COUNT (product .name) |
_____________________ +
| ELECTRONICS 1
| TELEVISIONS
| TUBE
| LCD
| PLASMA
| PORTABLE ELECTRONICS
| MP3 PLAYERS
| FLASH
| CD PLAYERS
| 2 WAY RADIOS

—_————— — — — — 4+ — 4+
R NRERENDOOONDEDNDOO

P R I

NN
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PORTABLE ELECTROMICS

TELEVISIONS

1|2(@T0EEs> § (oo

MP3 PLAYERS

2 FA AR AE TELEVISTONS A1 PORTABLE ELECTRONICS 5 f 2 A G — AN 25, B4 25 1Ft
Mrgt () {4 10 F1 11, A7 i st A 327 s LEe Al rgt (HECK N 2, 2 5 RATRRA N
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TABLES) 1) >k b 5 A if -

LOCK TABLE nested_category WRITE;

SELECT @myRight := rgt FROM nested_category
WHERE name = 'TELEVISIONS';

UPDATE nested_category SET rgt
UPDATE nested_category SET 1ft

rgt + 2 WHERE rgt > @myRight;
1ft + 2 WHERE 1ft > @myRight;

INSERT INTO nested_category(name, 1lft, rgt) VALUES('GAME CONSOLES', @myRight + 1,
@myRight + 2);

UNLOCK TABLES;

AT UG — B 17 R A I IE A

SELECT CONCAT ( REPEAT( ' ', (COUNT(parent.name) - 1) ), node.name) AS name
FROM nested_category AS node,

nested_category AS parent

WHERE node.lft BETWEEN parent.lft AND parent.rgt

GROUP BY node.name

ORDER BY node.l1ft;

ELECTRONICS
TELEVISIONS
TUBE
LCD
PLASMA

GAME CONSOLES
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| PORTABLE ELECTRONICS |
| MP3 PLAYERS |
| FLASH |
| CD PLAYERS |
| 2 WAY RADIOS |

IR IBRAVAREAE A5 NI A, AV RS S P EWIE A . LEIRATILE 2 WAY
RADIOS M43 i s i FRS 15 g .

LOCK TABLE nested_category WRITE;

SELECT @myLeft := 1ft FROM nested_category
WHERE name = '2 WAY RADIOS';

UPDATE nested_category SET rgt = rgt + 2 WHERE rgt > (@myLeft;
UPDATE nested_category SET 1ft = 1ft + 2 WHERE 1ft > @myLeft;

INSERT INTO nested_category(name, 1ft, rgt) VALUES('FRS', (@myLeft + 1, @myLeft +
2);

UNLOCK TABLES;

FEIXAMGrp, FRATTY KT B AR AT £ (2 WAY RADTOS 15 50 I B K A e 1A i
WRAAAE, ZJa BRSNS R R R e IEWRFTE 2R, BATIE R R Ease
EMA TIREEAG:

SELECT CONCAT ( REPEAT( ' ', (COUNT(parent.name) - 1) ), node.name) AS name
FROM nested_category AS node,

nested_category AS parent

WHERE node.lft BETWEEN parent.lft AND parent.rgt

GROUP BY node.name

ORDER BY node.lft;

ELECTRONICS
TELEVISIONS
TUBE
LCD
PLASMA
GAME CONSOLES
PORTABLE ELECTRONICS
MP3 PLAYERS
FLASH
CD PLAYERS
2 WAY RADIOS
FRS
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LOCK TABLE nested_category WRITE;

SELECT @myLeft := 1ft, @myRight := rgt, @myWidth := rgt - 1ft + 1

FROM nested_category

WHERE name = 'GAME CONSOLES';

DELETE FROM nested_category WHERE 1lft BETWEEN @myLeft AND @myRight;

UPDATE nested_category SET rgt
UPDATE nested_category SET 1ft

rgt - @myWidth WHERE rgt > @myRight;
1ft - @myWidth WHERE 1ft > @myRight;

UNLOCK TABLES;

P s — PR 2 MR, 1 H BT T L 1=K

SELECT CONCAT ( REPEAT( ' ', (COUNT(parent.name) - 1) ), node.name) AS name
FROM nested_category AS node,

nested_category AS parent

WHERE node.lft BETWEEN parent.lft AND parent.rgt

GROUP BY node.name

ORDER BY node.lft;

| name |

ELECTRONICS |
TELEVISIONS |
TUBE |
LCD |
PLASMA |
PORTABLE ELECTRONICS |
MP3 PLAYERS |
FLASH |
CD PLAYERS |
2 WAY RADIOS |
FRS |

AR AT LASE SE MM B R R 7 R
LOCK TABLE nested_category WRITE;

SELECT @myLeft := 1ft, @myRight := rgt, @myWidth := rgt - 1ft + 1
FROM nested_category

2 [PRE] AEE MAROE AR 79 RIS 00, ANty A A v ) 3 P 2L RS, MRS i B 3L 71 i
BT 9 0 A s f) 2 AR TR Y

FI13 T/ 16 1T



WHERE name = 'MP3 PLAYERS';
DELETE FROM nested_category WHERE 1lft BETWEEN @myLeft AND @myRight;

UPDATE nested_category SET rgt = rgt - @myWidth WHERE rgt > @myRight;
UPDATE nested_category SET 1ft = 1ft - @myWidth WHERE 1ft > @myRight;

UNLOCK TABLES;

PRI UE AT C 2 IR T — PR -

SELECT CONCAT ( REPEAT( ' ', (COUNT(parent.name) - 1) ), node.name) AS name
FROM nested_category AS node,

nested_category AS parent

WHERE node.lft BETWEEN parent.lft AND parent.rgt

GROUP BY node.name

ORDER BY node.lft;

| name |

ELECTRONICS |
TELEVISIONS |
TUBE |
LCD |
PLASMA |
PORTABLE ELECTRONICS |
CD PLAYERS |

2 WAY RADIOS |
FRS |

A, FATMIERZY /L I AMBERIZ ST Rl B S8E00 N, IRF R AT N
HALRE, EEEACE P, ARITRR T AR (REEHRTE) o E55 L
N AR T R EERNZAN R A KU

LOCK TABLE nested_category WRITE;

SELECT (@myLeft := 1ft, @myRight := rgt, @myWidth := rgt - 1ft + 1
FROM nested_category
WHERE name = 'PORTABLE ELECTRONICS';

DELETE FROM nested_category WHERE 1ft = (@myLeft;

UPDATE nested_category SET rgt = rgt - 1, 1ft = 1ft - 1 WHERE 1lft BETWEEN @myLeft
AND (@myRight;

UPDATE nested_category SET rgt
UPDATE nested_category SET 1ft

rgt - 2 WHERE rgt > @myRight;
1ft - 2 WHERE 1ft > @myRight;

UNLOCK TABLES;

LR 7, BT % ST AT A EAIRE T 2 (A BT R, 1%
WRMTEE R 2, FMHZ R R A A EAIRE T 1 GRANR TR BT i e fEig
JRINEEE) o FRAH—UAIN, BT SRS HE T T

SELECT CONCAT ( REPEAT( ' ', (COUNT(parent.name) - 1) ), node.name) AS name
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FROM nested_category AS node,

nested_category AS parent

WHERE node.lft BETWEEN parent.lft AND parent.rgt
GROUP BY node.name

ORDER BY node.lft;

| name |

ELECTRONICS |
TELEVISIONS |
TUBE |
LCD |
PLASMA |
CD PLAYERS |
2 WAY RADIOS |
FRS

AT, MR I, T A R RN S AT R, i AR
BHZ RS RO RUR 2 RS B R IEX R DU I AR UL T

REHIE%

Py KGR SCENRA P B, SQL Fh R ER G WS RAA THER L T, EM EA—
Lo REER BV Z AR e AEIREK, PR Z 8 e B ), kA -—Auny
(Joe Celko’s Trees and Hierarchies in SQL for Smarties) W45, MWHMIVES 175
2% SQL A A% %2 BN K Joe Celko. Joe Celko N M@ RELAMIPIGIES, &%
WA Z = ER . IR Celko WA UE L 25, FE & . EIXAF KT 7 /et
B R e s, AR R T A — O AR M iR B A A A N Ly R A
P

G IS 2P H &S, R T 82 505, WVETURIT ST 20 250 4 32 47 B
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B, RiERRIRELESHA T, {F Storing Hierarchical Data in a Database’ Xt N Jy
H I — S B R T RE R B — eI, TSI —

3 http://www. openwin. org/mike/books/index. php/trees—and-hierarchies—in-sql
4 [FE] RSP IFRAAIRIEAET, FEET?
5 http://www. sitepoint. com/article/hierarchical-data—database
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