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mysql> CREATE TABLE index_demo(
-> c1 INT,
-> c2 INT,
-> c3 CHAR(1),
& PRIMARY KEY(c1)

-> ) ROW_FORMAT = Compact;

XANFHEERY index_demo FAHB2NINTZEEIRYF, 14NCHAR(L)ZEEINNSI, MBERIIMET 15 8EH,
XANERAEA Compact FERELIREMEICRAY. XEFAIE T index_demoRHTIEH EE:

record type next record c1%l] 2%l c3% Hit5R

Y Y Y Y
BANFETCRA B l_
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R XAFERORA RS,
XN FRCRAYSRE ZAFIE

HMNARAETFEEERRCRAIX IS

o record_type : IBRLEBHN—TUEY, FTrCRAIEE, o XREBICR. 2 Fre/ME
F. 3 FEREANCE. 1 GEWESHEE, TmEiH.
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o WIERBHMAE2E, RZBHEETFIT 1000x100=10, 0000 FiCR.

o WNERBHIABE3IE, RZHFIN 1000x1000x100=1, 0000, 0000 iR,
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=11
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Primary Key

15 56
15 20 49
15 18 20 30 49 50 T
0x07 = 0x56 Ox6A | OxF3 0x90 = Ox77

Col1 Col2 Col3
0x07 15 34 Bob
0x56 18 77 Alice
0x6A 20 5 Jim
OxF3 30 91 Eric

,» 0x90 49 22 Tom
0x77 50 89 Rose
WRFAIECol2 LT — PN RZRE|, NLZRS RSN TER~:
Secondary Key
5 100 170
‘ 5 22 34 77 89 91 [~
‘ Ox6A | 0x90 0x07 | 0x56 Ox77 = OxF3

Col1 Col2 Col3
0x07 15 34 Bob
0x56 18 77 Alice
0x6A 20 5 Jim

, OxF3 30 91 Eric
0x90 49 22 Tom
s X77 50 89 Rose
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BIRRFBIEREST . 0. o BRERS, EFERENZ BRG] MERINHE, B+E

BT ERRIERERSIFIRE Mo sy MR Wbt . MeRMFRIRPRICR, &
ERATRPHCR (HHEFNCERRAFICRERERMCR) EERERERS IFIREMNNEIARRIIET
TOZR T — N ERfbiER. Tig. M. BURMFRIRESX T RACRAVAFFFERMIR, FTLIFES IR
EERIMNORS A T—LE ik i, i L il SR e D RAICRAHER. R
HIBETWSRS|, SPRSIIMAIBEEI TRV RE, StatEReiERE.

6. MySQLEUIEGI SN SIRE

6.1 £FiEH

XEERHHS R T .

6.2 HashZ5#3

NodefiiE

SRR TN |, 1
$LHITRR

VNES: =259 .

h(K4)

h(K2)=h(K5)

FEFIEFHREhE AR N AR FIRGIZIERANIE, XA dift , FEEdEEP—RRRA i
ik SRR, TEHERAT, BEPIZIR—BUAITRBE—MERT, WTER:
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o
U (Rgs) ol v
—T >
h(K4)
K (SEBRAY
KEF) —T™| h(K2) t
h(K5)
I ASEEEMhashRATEIK S EAVEX 5|
/] FEERES 0(n)
@Test
public void test1(){
int[] arr = new int[100000];
for(int i = 0;1i < arr.length;i++){
arr[i] =i + 1;
}
long start = System.currentTimeMillis();
for(int j = 1; j<=100000;j++){
int temp = j;
for(int i = 0;i < arr.length;i++){
if(temp == arr[i]){
break;
}
}
}
long end = System.currentTimeMillis();
System.out.println("time: " + (end - start)); //time: 823

[T RFESEIRES 0(1)
@Test
public void test2(){
HashSet<Integer> set = new HashSet<>(100000);
for(int 1 = 0;1 < 100000;i++){
set.add(i + 1);

long start = System.currentTimeMillis();
for(int j = 1; j<=100000;j++) {

int temp = j;
boolean contains = set.contains(temp);

}
long end = System.currentTimeMillis();
System.out.println("time: " + (end - start)); //time: 5

HashStIBER, BBAMATRSISAERITRIEIE?



HashZR5|iERTFiES I MR :

5| | FESIE MyISAM InnoDB Memory

HASHZR5| AHF A2t

HashZE5|BiEAE:

B+1Z5
WHERE col="x'
HiEMNHash
FiE
8 5 6 2 .
HIET

KFABIEMN Hash 25| BROZT(ERIE SQL NERFMINEEMEIMFI R, 23 B+ WLEIRART
&, WITEEN Hash 5 |AJLAB RIRSHURAIR RS,

BAITLAEE LEXREERGITE T BIEMN Hash, EEa0:

mysql> show variables like '%adaptive_hash_index';

mysql> show variables like '%adaptive_hash_index';

1 row in set (0.01 sec)
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6.4 AVLEY
i — I
L1
L3

L5

FIXIERERVEGE, MRBAWEZSBIEE M U (M>2) BB? 2 M=3 R, BRI 31 MIRALAETE
A= SR T

TH=H
L1 .
L2
o) O 0
L3 Q Q Q O O O O O O

L4
O 00000000 O0ODIODOOOOOODAOD OO0

6.5 B-Tree
B MIRYEEHIA FERT = :

aug
e = & =[] z [==]
{CTIY HoEa Han

PanN RN

[ ][s] B [13] [15] (28] [0] [26] [e0] [7s] [72] ENEY

[riaEas] HERG WEHRT Harths HEHho o AR

— MBI B (M>2) BLATEIRE:

L RTIRAY) L FEESEER [2,M].
2. BMHPETRES 1 NKBFMKNLT, BFIVEE = XEFRIEE +1, KRETEEN

[ceil(M/2), M],
3. HFEREFEKIPMKEFT (MFHRIEEHZT) . KNBYETBEA [ceil(M/2), M],
4. BIRPFEATRTRAOKEFA: Key[l], Key[2], ..., Key[k-1], BXRBEFZEEFFARE, BD Keyli]

<Keyli+1], IERT k-1 PREFEITIINDT K SEE, EHENNE k- MEF, B9 P, PR, ...,
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Plk], E P1]fEEXEEF/INT Key[1] BIFH, Plil FERXEFRET (Keyli-1], Keylil) BIFH, Plk]
IBRAXEFAT Keylk-1] BIF,
5 FAMFERAETE—E.

LT EBRKEFRRTAY B I E—R 3 MR B &, BATTLAETHER 2, BEEAIIKETA (8, 12) , B
B3MN&%F (3, 5), (9, 10)#0 (13, 15), {REEEZR (3, 5)/NF 8, (9, 10)7E 8#F0 12 Z[8), T (13, 15)
KTF 12, NIFRFENRIZAFRAE BRI,

IR RE A A B it TER. RIRFEAVER ittt 9, BASEAILUDALUTILE:

L FAISHRTREXRET (17, 35) BHTHER, 9/VF 17 BRAIGEIEE PL;
2. RIRIEET PLIEIRLEIR 2, KEFH (8, 12) , EN9TESFN 12 218, FRLAFR(IGRSE P2;
3. IRERISET P2 HEIHRIR 6, KBTI (9, 10) , REFHAIKETXREF 9.

REEE HSRAE B WRIERIIETD, BAIRRIREFHAAL, BNRIEEHIEE R EERFHEHITIE
8], XPHERETLABEAT, MENEERASTFEHIT /0 B, HERENEREFHT
R ENNEESZ, REEEXARNEERE. B WL r i - ORI I/0 #Ezl
EHIEEEPLEEEH —IRBERER., Tl RER R LSIC, TORBUEH D, #inl DR E i rkee .

BEL:

| pE BECRERER
[ st T msuniEs
data ¥R, EDETRPIRERINOLIE

2[P1] 8 [P2]12]P3] % b1 26 [P2]30]P3 Z[p1]es[P2]e7[pP3]
b= b= b=
D) data / data \ 3 data data 4 data data
2l 3] s 2| 9 |[ 10 Bl 13| 15 228 | 29 2136 60 HESEE 2190 99
i;; data data % data data if data data iéa data |data 133 data data fé data |data ﬁ data data
6.6 B+Tree

o MySQLEMIER:

e FIL PAGE_PREV and FIL PAGE NEXT are the page's "backward" and "forward" pointers. To show what they're about, I'll draw a two-level B-tree.

[

O ©®~NO U A WN

[

Everyone has seen a B-tree and knows that the entries in the root page point to the leaf pages. (I indicate those pointers with vertical '|' bars in the
drawing.) But sometimes people miss the detail that leaf pages can also point to each other (I indicate those pointers with a horizontal two-way
pointer '<-->' in the drawing). This feature allows InnoDB to navigate from leaf to leaf without having to back up to the root level. This is a
sophistication which you won't find in the classic B-tree, which is why InnoDB should perhaps be called a B+-tree instead.
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