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Nepapxuyeckne pantHbie B Tabnuuax

m B kakoM Buge xpaHuUTb OTHOWEHUSI MEXAY y31amu aepesa’
m Kak acppekTUBHO BLIGMpaTL JaHHbIE C YYETOM OTHOLUEHWIA:

H BCEX MOTOMKOB y31a;
m NyTb K y31y;

B cocefiein y3na;
[

m Kak 3cppekTuBHO BCTaBNATb, OOHOBAATDL, YAANATL AaHHbIE C
Y4YETOM OTHOLLEHWTH?

m Kak cosmectuts BCE 310 ¢ MYSQL?
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N nes

1
2
3
4

CREATE TABLE (
id INT AUTO_INCREMENT PRIMARY KEY,
parent _id INT NOT NULL

)

B kaxgom ysne xpaHutcs ugeHTudpukaTop npeaka.
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PesynbtaT

XpaHeHune He Bbi3bIBaeT nNpobem;
Bribopka npneoguT K peKypCUMBHBIM 3anNpocamM — MeLJEeHHO;
Bcraeka u peanusauuns Ha MySQL He Bbi3biBaeT npobnewm;

VrobHblii cnocob 3afaHnsi OTHOLWEHNA, HO HedhEKTUBHBIIA;

B nekoTopbix CYB/[ cywecTeyet nogaepxka — connect by B
Oracle.
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N nes

m XpaHuUM BeCb MYyTb K KOPHIO AEpeBRa;
m this.path = parent.path + this.id;
m Buibopka ¢ nomousto LIKE;

m CyuwectytoT MogudmMkaLmm, KOrga XpaHuTcst He
naeHTUdUKaTopbl, a HoMepa cocefeli Uan rpaHei.
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PesynbtaT

m [lpn peannsauun ¢ nomowsto Tpurrepos MySQL npuxognTies
LOMOJIHNTENbHEIE MONS BEIHOCUTL B OTAENbLHYIO Tabanuy;
m Buibopka ¢ nomowbio LIKE:

B BCS HAJEX[a Ha UHAEKC;

B OrpaHuyeHmne Ha gnuHy uHgekca — 255 cumeonos. ObxoauTcs
pa3bueHnem Ha HECKOJIbKO MoJsiei;

m npu DONMBLIOM KOJINYECTBE CTPOK paboTaeT MeAsIeHHO.

m buictpas sbibopka npu npuemanmom obbeme gaHHbIX.
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Mpumepbl BLIOOPOK

Bbibopka noTomkoe:

1 SET @search path = '1.2.3";

2 SELECT c.* ,m.x FROM categories as c, mp as m

3 WHERE m. entity id = c.id and

4 m.path like cnincat(Qsearchipath, %)
Bbibopka noToMKOB C y4eToM pasbueHus Ha ABa noas:

1 | DROP PROCEDURE IF EXISTS descendants;

2 | CREATE PROCEDURE descendants (id BIGINT)

3 | BEGIN

4 DECLARE lIpath VARCHAR(255);

5 DECLARE lpathl VARCHAR(255);

6

7 SELECT path, pathl FROM mp

8 WHERE entity id=id INTO lIpath, Ipathl;

9

10 IF length(lpathl) > 0 THEN

11 SELECT c.*, m.path, m.pathl, m.depth

12 FROM categories as c, mp as m

13 WHERE

14 m.entity id = c.id and

15 m.pathl Tike concat(lpathl, ’.%');

16 ELSE

17 SELECT «c.*, m.path, m.pathl, m.depth

18 FROM categories as c, mp as m

19 WHERE

20 m.entity id = c.id and

21 m.path like concat(lpath, '.%');

22 END IF;

23 | END , .
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N nes

ELECTRONICS

PORTABLE ELECTRONICS

TELEVISIONS MP3 PLAYERS

1 ELECTRONICS 20

10 PORTABLE ELECTRONICS 19

| 3TUBE 4 | | 5LCD 6 | | 7 PLASMA 8 | | 11 MP3 PLAYERS 14 | | 15 CD PLAYERS 16 | | 17 WAY RADIO 18 |

12 FLASH 13

Veusepaurer Texapr

PXM4ecKkme gaHHbl

s MySQL
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B pesynbTaTe

m BuicTpas Bbibopka
m XpaHeHue u peanunsaumsi Ha MySQL He Bbi3biBaeT npobsiem

m OueHb MeaneHHas BCTaBKa — HeObxoaMmMo obHOBNATL YacTb
Tabanupbi
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Mpumepbl BLIOOPOK

Boibopka nyTu:

1 | SELECT parent.name
2 |FROM nested category AS node,
3 nested category AS parent
4 |WHERE node.|ft BETWEEN parent.|ft AND parent.rgt
5 |AND node.name = 'FLASH’
6 ORDER BY parent.|ft;
Bbibopka noTomKoB:
1 | SELECT node.name
2 |FROM nested category AS node,
3 nested category AS parent
4 | WHERE node.|ft BETWEEN parent.|ft AND parent.rgt
5 |AND parent.name = 'ELECTRONICS’
6 ORDER BY node. Ift;
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Nested Intervals
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N nes

m JanvHeliwee pasentue Nested Sets:
m Vlcnonb3yem pauunoHasibHble YUCAa BMECTO LENbIX:
B MHOXECTBO paLMOHaNbHbIX Yncen HeCKOHEUHO — BCerfa MOXHO
BCTaBMTb TPETUN 3NEMEHT MeXAY ABYMsl LpYyrumu;
B He Hajo OOHOBAATL Tabsnuy Npu BCTaBKe.
B 3HAYUTENLHYIO YacTb paboThl MOXKHO BLIMOJHUTE
anroputmnyecku be3 ncnonssosavns B (cnucok poguteneii,
pacyeT rnybuHbl n T.4.).

Kak paccunTtaTh NpOMEXYTOUHbI 371€MEHT?
m [lBouyHoe koauposatue (binary encoding);

m Pagbl Papes (farey fractions).
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IlBon4Hoe KoaupoBaHue

B BroxeHHble 31eMeHTbl pacCYNTLIBAtOTCA C MOMOLLLIO AESeHNs
oTpe3ka nonojnam

m [MpyMeHnMO TONBKO Anst HEBOMLLIOro 0bbEMa JaHHbIX, T.K.
3HaMeHaTeNb pPacTeT CO CKOpoCTh 2"

1 3 7
SURLARRE ISR

1l 3 5 7 9 11 13 15

l6 16 16 16 16 16 16 1 éﬁ ;

.............
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Psanbl ®@apes |

Hnsa pacyerta ncnonbsytorca psagbl Papes:

...............
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Psanbl ®@apes |l

| 3ﬂeM6HTb| PaCCHUTLIBAOTCA C NOMOLBbIKO MEONAHTHI!
. atc
a/b, C/d . b¥d

m [pumennm gns ropasgo 6oabwnx 06LEMOB AaHHbIX.

0 1

1 L/l
1/ \2
3/\/

\2

UU

=
\I‘N/ \

1/4 \3 4/ \5 \4

7 8 7 5 e%ﬁ

...............
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ToHkocTu peanusauunu |

m [JononHnTenbHbIE NOMS XPaHATCS B OCHOBHOI Tabauue

CrpykTypa Tabauubi:

1 | CREATE TABLE categories

2 id BIGINT UNSIGNED NOT NULL AUTO_ INCREMENT PRIMARY KEY,
3 name VARCHAR(20) NOT NULL, -

4 parent _id BIGINT UNSIGNED NOT NULL,

5

6 Ift _num BIGINT UNSIGNED NOT NULL,

7 Ift_den BIGINT UNSIGNED NOT NULL,

8 rgt_num BIGINT UNSIGNED NOT NULL,

9 rgt_den BIGINT UNSIGNED NOT NULL,

10 depth BIGINT UNSIGNED NOT NULL,

11 Ift DOUBLE UNSIGNED ZEROFILL NOT NULL,

12 rgt DOUBLE UNSIGNED ZEROFILL NOT NULL,

13

14 UNIQUE INDEX Ift uniq (Ift_num,k Ift den),
15 INDEX Ift (I1ft),” - [

16 INDEX rgt (rgt),

17 INDEX parent (parent id)

18 ) ENGINE=InnoDB DEFAULT CHARSET=utf8 ;

pxmyeckue paHHbole B MySQL 22/32
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ToxkocTu peanuzauuu |l

m 1ft_num, 1ft_den, rgt_num, rgt_den yncautenn n
3HaMEHATEeNIN KOHLOB OTPE3KOB;

m 1ft, rgt, depth — scnomoraTenbHble nons gns
AONONHUTENbHOW bunbTpauun npn Bbibopke;

®m VHUKa/IbHbIM WHLEKCOM SIBJISIETCS TOJIBKO napa
(1ft_num, 1ft_den);

m WHgekc depth nosb3bl He NpUHOCKT, T.K. 0bNagaeT HU3KOM
CEJIEKTUBHOCTbLIO;

m [lons rgt,1ft n MHAEKCHI NO HUM He ABNAIOTCS
poctaTto4HbiMu — DOUBLE nonst He xBaTa€eT, BO3HUKALOT
WHTepBaibl C OANHAKOBbIMU 3HAaYeHMAMN 1t unm nuTepeanbi
c 1ft = rgt;
m CpaBHeHue no 1ft,rgt noism — AnwWb JONOAHUTENbHAS a%ﬁ
dunbTpauns, TOYHbI pesynbTaT AaeT cpaBHeHune apobei; :

apr
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ToxkocTu peanuzauun Il

< Ift _num _ rgt num
m [lna cpasHeruns ppobeil Buaa 5o, T den

npuxoanTbeCA

NCNoNb30BaTh BbIHNCAAEMYHO d.)yH KLLNHO;

DyHKLMs cpasHeHUs gpobeii:

1 DROP FUNCTION IF EXISTS compare;

2 | CREATE FUNCTION compare (

3 num2 BIGINT, den2 BIGINT,

4 numl BIGINT, denl BIGINT) RETURNS BIGINT
5 BEGIN

6 RETURN numlxden2 — denlxnum2;

7 | END
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[Mpobnembl uuterpauun ¢ PHP

m Marusi npu nepegaye float 3Hauennii: gpaiisep MySQL
MOCTYNAeT OYEHb YMHO: MEPEBOAUT 3HAYEHUE B CTPOKY, a
NOTOM KOHBEPTUPYET 0BpaTHO — TEPSIETCSt TOYHO M BECH
cmbich float

m [lpn peannsauum anropuTMUHeCKnx pacHeTos Tpebyetcs
BbiOpaTh cTpoku no 3Hadewusim (It _num, It den)

-

SELECT % FROM categories WHERE (Ift num, Ift den) IN
2 | ((2035, 114476),(1684, 94731),(1333, 74986))

Ho He noaxeaTbiBaeTCA MHAEKC, BbIXOL — NOKpPbIBAtOLLME
NHOEKChI

SELECT * FROM categories join
(SELECT categories.id id from categories
WHERE (Ift num, Ift den) IN
((2035, 114476),(1684, 94731),(1333, 74986))
) as p ON p.id = categories.id;

TR WN R

»
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Mpumepsbl BLIOOPOK |

Mpouenypa ana BoIGOPKU NOTOMKOB:

1 | DROP PROCEDURE IF EXISTS descendants;

2 | CREATE PROCEDURE descendants (id BIGINT UNSIGNED)
3 | BEGIN

4 SELECT descen.* FROM

5 categories as node,

6 categories as descen use index (Ift)

7 WHERE

8 node.id = id and

9 descen .depth > node.depth and

10 descen . |ft between node.|ft and node.rgt and
11 compare (

12 node . Ift num, node.lft den,

13 descen . Ift num, descen.l|ft den) > 0 and

14 compare ( -

15 descen .Ift num, descen.Ift den,

16 node . rgt num , node.rgt derr) > 0;

17 | END - -
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Mpumepsl BoIbOpOK I

Mpouenypa ana eeibopku nyTu:

1 | DROP PROCEDURE IF EXISTS path;

2 | CREATE PROCEDURE path (id BIGINT UNSIGNED)

3 | BEGIN

4 SELECT parent.x

5 from

6 categories as node,

7 categories as parent

8 where

9 node.id=id and

10 node. |ft between parent.|ft and parent.rgt and
11 compare (

12 node . Ift num, node.lft den,

13 parent .Ift num, parent.lft den) <= 0
14 and compare( -

15 parent.rgt num, parent.rgt den,

16 node.Ift num, node.Ift den7) < 0;

17 | END - -
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Mpaktuka: Materialized Path

m [lpocToTa anropntma
m boicTpas BcTaBka

m Ha tectoBbix ganHbix 8 30000 cTpok — oT/anYHbIE pe3yabTaThl
MO CKOPOCTM BbIBOPKM MOTOMKOB

m Ha tectoBbix gaHHbix B 1000000 cTpok — LIKE TopmMo3uT

m Bo3moxxHOCTb anropnTMnyecku noaydaTs nyTb
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Mpaktuka: Nested Intervals

AJ'IFOPVITM C/I0OKHEE — TAXKENEE B NOOAEPIKKE,

Bonee megnennas Bctaeka, Ho B npegenax 0.2 cek. gns 1M
3anuceii;

m [lpnemnemas ckopocts Beibopku kak npu 30000, Tak u npwu
1M sanuncei — 0.2 cek.;

m BoamoxHocTb AIFOPUTMUNYECKINX BbIYNCNEHNIA.

Nepapxmnyeckue pganHbie 8 MySQL 30/32



Mpo6nema Adjacency List Materialized Path Nested Sets Nested Intervals

Obuwme 3amevaHus

m [py Hanuuum LIMIT B 3anpoce Bhibopka npoucxognT beicTpo
anst obonx anropuTMoB.

m CKOpOCTL TOrO MM MHOTO aAropuTMa CUAbLHO 3aBUCUT OT
CTPYKTYPbI GaHHbIX;

m B 80% cnyyasx snonHe nogxogut Materialized Path.

31/32
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Y10 yutaTts

Joe Celko's Trees and Hierarchies in SQL for Smarties

Trees in SQL: Nested Sets and Materialized Path by Vadim
Tropashko

Nested Intervals with Farey Fractions by Vadim Tropashko
Managing Hierarchical Data in MySQL By Mike Hillyer
Nested Intervals Tree Encoding in SQL by Vadim Tropashko

Some answers to some common questions about SQL trees
and hierarchies by Joe Celko

Vusepcurer Texapr
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