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El

FeTHIGFERS], FE{E Google —> Oracle index, Mysql index S K&
FIgE sk, HPAZ RS2 n FE MBI .. EH5 NN, BES, Eig
T H AR R IR L, X8I T Z IR A NS RER AN T RS
AT FRATHIEFEN R o R T TT ZaH FoR EIH FERE A (B FE ] e fr
BN HENE— AR, AR ORI, 112 PR A FE S L E 1 -
% LinkedList Fll ArrayList 43 5li& FH 414 N A 2 Document H 12 LI,
A& LA B A e 19 o i e R 5 T2 —HE, AR R A B X R R,
T A B R e 1

AR R HEAE A b 2 LR (B A SRR R R 5| 4 i
VAR PR A N I IR 6 HE R DU N S SR E D NPV e St dibE i P
JEU R . B R R BLIX LRI AN R Bt P2 ) 1 el AAS [ 44 5 A 74 D B b sz 22 AN
%2, Big EHSE ARG, SO OISR i LS IR, AN B H]
R AR AL

KEF: BH BIEERT RIIHHAR (Index—Organized Tables) RERF| FERERSI
Oracle Mysql Mssql

— RTERERT|

BIEEZRS | EREEFRE X : A database index is a data structure that

improves the speed of data retrieval operations on a database table at

the cost of additional writes and the use of more storage space to maintain
the extra copy of data. Indexes are used to quickly locate data without
having to search every row in a database table every time a database table
is accessed. Indexes can be created using one or more columns of a database

table, providing the basis for both rapid random lookups and efficient
access of ordered records.

XA SR ERBEK, TERIRguE N T
XK IR St 5 A6 Vs W) PO, 53 A7 s 17— A
NIRRT, IR R S PR REATHE O HAd sk T
R PERIC KA R A 45 M AL, AT
FERHIEHE S PR AL AR Index YRR A
3R R RE S REAR L A ] o A LARAR 2271 5L
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http://docs.oracle.com/cd/E11882_01/server.112/e40540/indexiot.htm#CBBJEBIH
http://en.wikipedia.org/wiki/Index_%28database%29
http://en.wikipedia.org/wiki/Data_structure
http://en.wikipedia.org/wiki/Table_%28database%29
http://en.wikipedia.org/wiki/Table_%28database%29
http://en.wikipedia.org/wiki/Column_%28database%29
http://en.wikipedia.org/wiki/Column_%28database%29
http://en.wikipedia.org/wiki/Lookup

FEAP IS A, Index RSP PN FhH WLait . i H Scfes ) AR
BUR S EBIRABREE B, WERBCA A H o, IRAERS ZONE P IE R4 2 548
EARE AR 2 A WA

SRS (1) 3 U T 2 /N Ik J5L SR R AR 2 BT TR ) H 3%, — R8T W,
— P EPEE R, — PRI TR VYA A o R T S R S A B
AR EYEA AT R 51 o S A7 TR A5 10 22 R I A JL 1 Te 4R CAah A7 6i# )
1) FH Ak 58 2 75 B ARG 2R 5 DR s 7 1) B v AN S R e i R . I SR BT IXAS
Index, ELATH T A HA Tt AT KRBRE R 0L T O N B R 5 | AR 6
full table scan).
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. KT BHRSI

Ky b LU TR D1 854047 B W A7 IEI4E JLRE . b B A2 J L1 4L
P PEMIBOAR 51450, ot w2 IR 51 451 .

ROIWEAER T & Bl G b S A R 2T Ak,
B FIZR BB AN UUECOCEE Y, LN TR 242 0(n) » 4 n BEECK IR i N 3%
FIEAREASZ I o T RETF IR 2R B A RELE ATt AR S0 3 e IR B = 1)
ik, ARG T BOR A b BRATRR N T HP M A4k B (LS B+
P R I gE R, T O PR ERAE RS R G . R R AR
FRfdsteoe Ay, HIEAN S8 Sa SR A B TR 445 . B 1B &
Rudolf Bayer %A ik BAREAT 4 T WKW &2 BARER V4 (balanced) ,
DRI A T A TR 5 S e R AR AR R 2o L, B i REARER Bayer, BUE JEIK
= (Boeing) , KRR & TAE T SRR % N ERDE— R 51 B
P55

1| 2 J/‘ 4 J/‘s 6|7
o | o | | o | o o[ o]
I I I
d1d2 d3d4 d5d6d7

B B — AR, SRR R S5 2 PR 3L 0 (TogN) I $R R 2, 1iin~F-1lir
P2 TSR P MG = B o X —BRAET M (search tree) #HATA )/
B/ M EREEShAE, BT AL s TR] S 06 ) v BE h Bl besl, IE A S8 B n Bt
1E B EAE BRI 55, BREKRAILE T FMRBI 745 e, —
ANFEA A BB, BT AU EN, W h ) ERROA logd ((N+1) /2), FER—
AME, HAER AN TR E IR 0(TogdN) « IXFEEISAE B BRI R —A
AR TR h AN, T RGO AN A RN R e o — AN T,
TN IR 10, fF B R EIART RE N, N—XRREEZFE h-1 R 1/0
BIWT . SC TR st im, — SO, P i gy, b 77 20 Y ri ko7 S
I RUIMIRR IS InAEH R AR R RN A, AR 4. B BT R B AES WnT
1 Function: search (k)

2 return tree search (k, root);

3


http://en.wikipedia.org/wiki/B%2B_tree
http://en.wikipedia.org/wiki/B%2B_tree
http://zh.wikipedia.org/wiki/Rudolf_Bayer
http://zh.wikipedia.org/wiki/%E6%B3%A2%E9%9F%B3
http://zh.wikipedia.org/wiki/%E6%B3%A2%E9%9F%B3
https://en.wikipedia.org/wiki/Balanced_tree

4 Function: tree search (k, node)

5 if node is a leaf then

6 return node;

7 switch k do

8 case k < k 0

9 return tree search(k, p 0);

10 case k i < k < k_{i+1}

11 return tree search(k, p {i+l});

12 case kd < k
13 return tree search(k, p {d+1});

KE B ATERT, AEEE Bl A R I B W5 E 51, B T B
BRI AR IESL, SF R ER G R 28, A R ISk 2K

L. W AT data, SAFEGG key FITRIAI N 90 s FREr; M1 ANAE
fEfesr, FEEEIERIEHE (Oracle F 40 AFK A branch blocks Fl leaf
blocks ; Mssql H#K4 intermediate level nodes Al leaf nodes). H[I
W RRERZ SN, HFWRAEEFEIE data. AFERTISE,
AT fUIXAS data AP RS A AR, SEEBB AR, LIS
XRG4 .

2. FEM T BB S AT AN P FR R AR AR - . R R R T 1
(X T U ) 1R 1

EHAE B EFWA KR, —MERARTR, B —MERXBERDE
HFH . BN B T ERIEE: —MENER/PRBARTFE
#, A—MEMRT RIS, #ATREIER.

=. BRAEZIRERS|F B LA A

255 s P SIS B A SRR AN RN, B2 B T AP N AN,
AL B WINPT — PR SRS ERATHEE, —MEHTRRARE—ME
[ SEPREARAT BTG ARIER P HIBFEE AR, 85 o A YEIRHAE
BIES. X B RIS T =3K:

o BRI S SE RS IR G 4
o BT AP BAR BN R 5 | Hi
o BRI S IRTRE VR G4

DS R J Uk it P 25 AR UMRF IR R G TOARTEAN R, 8 FOXFESE—dn 44,
BARWrE WA R Eo O T i, HiXHEn T

(—) BRI SEYHEIBH HIRTISH

XS A ) — PR T Ak o BRI AR AL B BRI, TSR
B A7 Ak I S RS DL R E o IXPHR B (A7 E MR O HERR (heap table) O


http://docs.oracle.com/cd/E11882_01/server.112/e40540/indexiot.htm#CNCPT88836
http://msdn.microsoft.com/en-us/library/ms177443.aspx

K heap XM HUEERIHE D BRI o fEHER (heap table) Hidsgid
TP, SN 2 B . (H2 AN & LR, 77 B A HER
AW B MR T R AR, R B =8 i N A
BOR R BEIX AT AR AL E

BARATAEHE L A7 Gk

*AA11
**AA18
**AA2B
**AALS
**AA83

"*AAF2

c1 c2 c3
Inter 66 151
Acm 130 182
Chelsea 10 25
Bayern 199 308
Arsenal 43 49
Liverpool 166 5

Idouba.net

RN I AR R Pt C2=43 (AT, BAIFHENE AT 0n, AT &
K47 B C2 MHUE . FELRIFRBIZE AT 1o (HIER T B FORINAT, A
AARASBEDRAUEAE VIR AT I AT BAT 7 50— A Bl 2 A C2=43 INAT A7 AE - Bl 22
BATARIFH, Bk F0 SR MIN R B2R S O(N) , N WL SRATH. X — A4

P LRI, XA LA A2 1

TRTHA T RIS, W AITRE— A Ei k), LA 2T Y
FFALSRAFAT IAEZ S _E IR LS AZAT AR RO A B o IX AR 2R 5 A
AT (Rl B BAT TSR, ARTRATR T M BEAR Y H A 2 m E B A

i g%, FERRAE H S AE 1 ORI R R

DS i TS 2 0 B A PR, L BITAT X SRR S TR B M4 . ARy
s by MY R key SRR GIFIFERRAT ERUME, IR data SORAE T AT —
AGUH ) DUERR D 45 17 S PR A7 i e 1O FiE B B e C2 RG], i
SKAGIE C2 MR MEREE B, FEREASHAY R EANR G VB B A AT — MR FHC
GATHIR AR AL B S MR BB T, R C2=43
ACRAT, ARG B S = AN 17 sl B n] LU BT (i AF A 4R, IR

REF R I N 4T



25 LAl (IERAE) &5

10 43

*AA2B **AA83 ‘ **AA11 ’ *AA18 ‘ **AAF2 **AA55 Idouba.net

cl c2 c3
*
“AAT1 | Inter 66 151
*AA18 Acm 130 182 @
**AA2B | Chelsea | 10 5 |{)
**AAS5 | Bayern 199 308
**AA83 | Arsenal 43 49
**AAF2 | Liverpool 166 5 m
43

D LR b B R R 5], it E A Al . Oracle A H AR
FERE SRR ARSI FR O BRG], K9 M 0 ki (key: rowid), Hrp rowid
PRIR T AZAT I BAF AL

5|3k 8 Oracle Database Concepts Xf B-Tree Indexes HI#iih:

The leaf blocks contain every indexed data value and a corresponding rowid
used to locate the actual row. Each entry is sorted by (key, rowid). Within
a leaf block, a key and rowid is linked to its left and right sibling
entries. The leaf blocks themselves are also doubly linked.

BT Mssql Sk, XPRGIFRNIERERS]. UEHOERERT I IHE,
R/ IHERTE SR (heap structure) f7fif o [FIFEM T 5277 (key : RID),
Forp RID 45 & B A7 il W BEA B AT R

5| msdn. microsoft # Nonclustered Index Structures KA

If the table is a heap, which means it does not have a clustered index,
the row locator is a pointer to the row. The pointer is built from the
file identifier (ID), page number, and number of the row on the page. The
whole pointer is known as a Row ID (RID).

FEMysql BRI SRR A A7 fil 5 U FIA7 Al 5 | BEAR G, ANRI A7 6k 5 |
BESIUANTE o PRR ELIRCH T AOA7 Al 5 1 B8 D, My i sam 3 b PRS0 15 R 44 IR HE (0 45 2R
AEA# I, A5 My isam B [25 AR AN _E IR 5 1450 o PEAH 1 My i sam
FRETERRS RG] B RGIAE X G . AR, THR G ERE


http://www.dba-oracle.com/t_rownum_rowid_difference.htm
http://www.dba-oracle.com/t_rownum_rowid_difference.htm
http://docs.oracle.com/cd/E11882_01/server.112/e40540/toc.htm
http://docs.oracle.com/cd/E11882_01/server.112/e40540/indexiot.htm#CNCPT1170
http://msdn.microsoft.com/en-us/library/ms188270%28v=sql.105%29.aspx
http://msdn.microsoft.com/en-us/library/ms177484(v=sql.105).aspx

FERGIPERI LR, MR ZORR G IS BUERME PR, 4B R 51 %
AIRLLER,

(2) BWHTREEHRNRTISGH

B BRI IR Sy s, BB FR T, BIAGUOE B MR
P70 (Oracle iFRz AR GIHLIEE (Index—Organized Tables) )
XL IR AN ST BB R I 5 rp R 28 5 | B A fih 1) A2 SE B R B AT o B

(Key: Row) IZitt. BUAEMS fi o83 Refr 7 8lAT. Wi, 78 C3 kgt
ROl WAL P R 42 B C3 B KA o 28— AN SR T 03=5
R C3=25 T 5EHE AT, (AN BEAN R 3 i C3 MBI WP A7 At o RIHEAN SR ) £cdl 4
MR C3 P ZRAE (HEREAE Mssql HX M S MR A R 510D «

PAC3FRALKIE (fEC3

5 L RIEEER)
IR KRR
KSR KKKY PR d
SRR RERERE
10K RRRRRRRR KR5S R R854
EN Kl KX B3 B 1000 pescesss]
5 25 49 151 182 308
c1 Liverpool|Chelsea Arsenal| Inter Acm |Bayern| |
2 166 10 43 66 130 | 199 ||
***** 5 25 [T === 3 Idouba.net
C3(Key) | 49 | 151 || 182 | 308 |

ft Oracle ", FFEANAEF T AEMGE R RG], MR EEZRNFR RS IA
MNFK (Index—Organized Tables) ; 7F Mssql "', XFP&hfE 2 H TR SR EZR
51 (Clustered Index) ; 7FMysql 1, BKIARSE TAFM#E 51 I0N KIS, 16
A B Innodb Fl Myisam £7fif 51 %, A Innodb & CRFX PRSI, TR
(clustered index) o RIS = MPEs 2 70 i SCRRIX AR 51 4540, FoAH B2 )16
AL tricky WIZE0, 3K IE RO B SR )

1F Oracle HIERGIHZIE (Index—Organized Tables) MR 8 HE Y o 10
FFEtATHED IR, BPRSIFL A0 RN 5y, (EER I AN 258w AW,
AL P B g, TP R & FHAW, flE R I AR n,, Wik E
B, A DHRES

5|H3k 8 Oracle Database Concepts Xt Index—-Organized Tables K3 :

An index—organized table is a table stored in a variation of a B-tree index
structure. In a heap—organized table, rows are inserted where they fit.
In an index-organized table, rows are stored in an index defined on the
primary key for the table. Each index entry in the B-tree also stores the
non—key column values.



http://docs.oracle.com/cd/E11882_01/server.112/e40540/indexiot.htm#CBBJEBIH
http://docs.oracle.com/cd/E11882_01/server.112/e40540/indexiot.htm#CBBJEBIH
http://technet.microsoft.com/en-us/library/ms177443%28v=sql.105%29.aspx
http://dev.mysql.com/doc/refman/5.1/en/innodb-table-and-index.html
http://docs.oracle.com/cd/E11882_01/server.112/e40540/indexiot.htm#CBBJEBIH
http://docs.oracle.com/cd/E11882_01/server.112/e40540/toc.htm
http://docs.oracle.com/cd/E11882_01/server.112/e40540/indexiot.htm#CBBJEBIH
http://docs.oracle.com/cd/E11882_01/server.112/e40540/glossary.htm#CHDBJDCA

¢ Mysal 19 Tnnodb FUF7AE3145R, Tnnodb [RCHE SO A 4 S T BESRAE,
VR RIBUT 4E0. TEA Innodb BERFALAUA 1, 58T Batdi, Mysal
R Lx BT DAME— b R T SR S, AR AR 91,
M Mysal (102 Tnnodb 26 R— MBS T BN L, XATRKIEN 6 4
W, RE KA,

5|3k B Mysql Manual xF clustered index HIFHiR

e [f you define a PRIMARY KEY on your table, Innodb uses it as
the clustered index.

e [f you do not define a PRIMARY KEY for your table, Mysql picks
the first UNIQUE index that has only NOT NULLcolumns as the
primary key and Innodb uses it as the clustered index.

e [f the table has no PRIMARY KEY or suitable UNIQUE index, Innodb
internally generates a hidden clustered index on a synthetic
column containing row ID values. The rows are ordered by the
ID that Innodb assigns to the rows in such a table. The row
ID is a 6-byte field that increases monotonically as new rows
are inserted. Thus, the rows ordered by the row ID are
physically in insertion order.

IMAE Mssal H, RFIZRTI I ERFBA B 4w, FERERER G50
e, WAENRIZY L E VA RER BB R RG], MR
AV BRI AR, Mssql & BafEIZ LMY EEId— N ERERG. HfERAM
— LR IY R ER G, Mssql 2 BaAE RS MBAE LA IN—1> 4 byte
(1) uniqueifier MAF%MEME—, XX ZEYIM.

Sk H technet. microsoft HJ Create Clustered Indexes

When you create a PRIMARY KEY constraint, a unique clustered index on the
column or columns is automatically created if a clustered index on the
table does not already exist and you do not specify a unique nonclustered
index. The primary key column cannot allow NULL values.

(2) BWHF REZEEH RIS

AR B AU T IR, 3R P B L AL e e G A i, MR 5] (RS
) 1 BT A EAEE (key: rowid) IXFEMISEH, HISCBERIBHRITHIY
PRFRET o (H 2B A 5 242 B MG I, B E DA T2 AR IR—MT
PIAREE, W5 A N PR S A A« ANEAA— METRE, TR 1%
WHRsesr. BIMY A EAEfE (key: clusterKey) IXAEMIZEHY, BN SCEESNXT M K]
RERIIE, BERIIEDE T —MEEEH. wE, \rimnde c3 Eald 7 RE
#Z5l, Cl BRI ERER RS WHE CL Ak B2 5 I8 E Y SR T 5
1T C3 HEME N RERTINEE . s =AM 5 5%, C1 XM PMEN Inter, XS
NHIRERGIEZATHE N C3=151. BIIELE 151 XA cluster key SRICHE R 5L


http://dev.mysql.com/doc/refman/5.1/en/index.html
http://dev.mysql.com/doc/refman/5.1/en/innodb-table-and-index.html
http://technet.microsoft.com/en-us/library/ms186342.aspx
http://www.inter.it/

Bdiar. BUOAAE C3 B TRER S|, Bltr4E S oh A4 C3 FIMIE ) B W I
Fii o

MIFTECIFIM AR
5, ZEC14) LA
ARG RG]

[ Acm |AmenalH Bayern ICheIsea |->| Inter 1Liverpool| | 2

\ 4
182 49 308 25 151 5
[welw] [w[=] [w]s]
| I | 1 | 1
I I I 1 | 1
| 1 I 1 | I
| 1 | 1 | 1 2 3
| i | I i i PRt
| 1 I 1 | 1
o xmEm L o v N
| | RIRBIRS Y 1 1 | |
i i ﬁéﬂ;%ﬁéj | | i i 5 25 49 151 182 308
| I I | | 1
: : : : : 1 c1 Liverpool |Chelsea Arsenal| Inter Acm |Bayern :
i : ; ; i L@ 166 10 43 66 130 | 199 ||
i : | ; i | Cakey)| 5 25 49 | 151 182 | 308 || Idouba.net
| \ | 1 | | T T PRAASES T T s T T -
| i = = 3 | TR | R I | S Wi ol = = = — ! ! ! !
| i 1 1 1 I | | 1 |
___________ SRR SISO, U . EOIDDNDI <SSR, SO SPISEPRIE SOROREIE: | i
| ! | 1 ! ! ! !
O, P B o o s s amms Pmimime e P e e Dics s s s s
: , ] i i i
______ L U SRR SRS | |
i i
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DR g JURR A e X TSR A 2 5 | SR AT AR 2 ol s TEAFAESREE R 5| L T 1)
A RERGIWA NG BT AL . 78 Oracle 1, ZRSIF B 5] (Secondary
Indexes on Index-Organized Tables) . K& Oracle [RIR5|4HL
(Index—Organized Tables) IR GIHEAE T8, WHZHIBIRSIA N FEF) 2
—ME T EEIIEH rowid,

5|H Oracle Database Concepts Bk

As explained in “Rowid Data Types” , Oracle Database uses row

identifiers called logical rowids for index—organized tables. A logical
rowid is a base64—encoded representation of the table primary key. The
logical rowid length depends on the primary key length.

7E Mysql [ Innodb H', FlOracle JLP-5¢4AHIE, XMRGIEFAHHBIZR
5| (secondary indexes) o [KHIREAERGIFMREERAIE EHE, AN 4B
| S I ) A

5| Mysql Manual 3%F clustered index KA

All indexes other than the clustered index are known as secondary indexes.
In Innodb, each record in a secondary index contains the primary key
columns for the row, as well as the columns specified for the secondary

index. Innodb uses this primary key value to search for the row in the
clustered index.


http://docs.oracle.com/cd/E11882_01/server.112/e40540/indexiot.htm#CNCPT912
http://docs.oracle.com/cd/E11882_01/server.112/e40540/indexiot.htm#CNCPT912
http://docs.oracle.com/cd/E11882_01/server.112/e40540/indexiot.htm#CBBJEBIH
http://docs.oracle.com/cd/E11882_01/server.112/e40540/toc.htm
http://docs.oracle.com/cd/E11882_01/server.112/e40540/tablecls.htm#CBBBHABC
http://dev.mysql.com/doc/refman/5.5/en/glossary.html#glos_secondary_index
http://dev.mysql.com/doc/refman/5.1/en/index.html
http://dev.mysql.com/doc/refman/5.1/en/innodb-table-and-index.html
http://dev.mysql.com/doc/refman/5.5/en/glossary.html#glos_secondary_index

76 Mssql H, XFR5IFAAEER SR 5] (Nonclustered Index) » 7 B 1T
WA EAAER DI RIERER G I N R ERTHE (clustered index key) o EIfil
THERERSIMIE UL R, Mssql WIEREERGIMFIAERME—1E, BAZRE
T RN TAERER S Gel i RAE R 51 M — e A7 B — AT 8ds, EE T 1IE
LRGN —ANME— bR R ARSI ME—,  IXAMRAERT P B

BARAT e o AP0k
c1 c2 c3
*AA11 Inter 66 49
**AA18 Acm 130 182
**AA2B | Chelsea 10 25
**AASS | Bayern 199 308
**AA83 | Arsenal 43 49
**AAF2 | Liverpool 166 5 Idouba.net

wn FETE C3 FHEE MM, %M Mysql A Oracle HIESK, fEi%5) LIEARE
GUERAERTIN), HRRAE Mssql H, Ei8 Bl IR R S| BIoRfE CL 41 |k
EI'JEH5 REERGIF C3 A EREMRERTINIEN T, CL _EaldrHERERTIN
— AT A RE I SRR R 5| key ME— IR SE R AR AT L.
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i A T s T T e —— =
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http://msdn.microsoft.com/en-us/library/ms177484%28v=sql.105%29.aspx

3k B msdn B no—clustered index

If the table has a clustered index, or the index is on an indexed view,
the row locator is the clustered index key for the row. If the clustered
index is not a unique index, SQL Server makes any duplicate keys unique

by adding an internally generated value called a uniqueifier. This

four-byte value is not visible to users.

to make the clustered key unique for use in nonclustered indexes.
Server retrieves the data row by searching the clustered index using the
clustered index key stored in the leaf row of the nonclustered index.

It is only added when required

SQL
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RAER key AT HE key FMUAEATHIE |[key AT HE ‘
50 RERG| PRREERT PRR BERS AR

MRHE SRR RER T, REBERTIE, & BERSH, ﬁéﬁ@iﬁ

i R EEEAT BRI R (EZR G AR (BB s ‘
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http://msdn.microsoft.com/en-us/library/ms177484%28v=sql.105%29.aspx
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