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ARt R =-7] FEoA A efA FRM JEE o]&sto] wolE ERQlel St HiolE siAE jhrt.

g719F ol e do)x|e] 7] Ar Fxel diejM AWsiitt. HEoRs =-g 2 Ho]x|e
of whsix A= sttt

112 2 el d HAA def mg =-gZ #Ho]A] ¢ =-7] B=(NonKey Field) o] 7+%5 Helll= =wo]

o
i
N
i
[r
!
BN

ki
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[0057]

[0058]

[0059]

[0060]

[0061]

[0062]

[0063]

[0064]

[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

SSS0ol 10-1670473

B ¥ 11 % 109) 7] B FaRs SAF RRe] the EFHe] go] 1 hgel Ha AP A,
5 16l £ 109 A FeaE 7] vy i

page)st AAE olx WME AFsta vk,

2928 7] MUy o A= Aol A (n bytes) = n¥A Aol F A AL 7] ghol MY, 7]

71 =
gkel ERsdel mek Abe]= o Aol WEHy A= oA duelM = T ALdE HolAe HnE
ARt

AFL = o)A (Cluster key minimum, Key on child

o]0 &2 MySQL InnoBD d®lo]€] Hlo]A~<] FRM 3}¥ 3} IBD Tdo] thallx AHegct. oo = FRM 3td 3 IBD
d-& o]&3te] MySQL InnoDB dlo]E] wlo]xd|A] 2tAlH Hd-& Edsh= Wil tisiA ArE st

T 128 E oabgo] uiebr sk AA] oo wE MySQL InnoDB ©lo]EjHjo] Ao A AbAlE ©Hlo]EHE EYstE WS
el = SAXet. & 128 s, dolE 54 X = MySQL InnoDB dlolEjH]o] oA 2MAIE dlo|HE
237 98 WA MySQL InnoDB Hlo]EjH]o]~¢] FRM U 2HE HeolE ARE I53H(S10)

AE HolEE 2s7] Al B 3 UF-e dmE slde] Wad oF a4y faNE
24o] Baath, oeleh FRM FA& = 1614 AW vpeh go] Yokg Hold JRE ¥3tai 9l

]

o J?

geos oy Be 3
A HolA HEY F WG

s

A= MySQL TnnoDB dlolEjdlo] 2] IBD 5t) ul ol MEWE FA3m(520), ¥4
S ol wERe £A) R AAATHSI0).
Z, dlold B9 FAE WySAL InnoDB dlolE Mol 2ol A AAlE dlmE FHE o= ol qolN §A el o
14 @A A7) 9 Aol A MERS BAste] MU HolA MERS] £A olBE Sl

%

I HolA HERS] E£4 iR )
23E AAE A 1 GZEE FHFU(S40).

[*]

rSL'
iy,
o
=
i)
ol
i,
=
9
X
=
m
=
==
°
i
2
O
ol
fr

71 e HolAmRE AAE Al 1 dREE FAsks PHol
138 2l ol 2R E A Al 1 AasE Fasks ae e o
% 132 FEAW, 94 AT Aol dms AAE FAke WPe XES AEe G4 sl Aolx
W 2B FABYSIZ. olF W HolA °f 2

B

tgon GgH delXzh els el A% el AWM FHAFTHSIN. o714 el e
= o)A W =] WEo] AutdloEsl ARH L, sol AME Hlsje] flx HolxE v,

Aol A dae s A% 091 FS AR AmE] Ag Fash AAlH ke 27] G4 FATTHSIM)
4714 AAE AmEe] A% Faug AR g7kl A7) 9ol wulo] ohd Agel: AAE A 1 Hm=
F4@

A AL A 1 AR=E FAFORA, NEF doleiilol A doleiulol s AAE EAFsH:
9% Sk Bk, AAE A 1 AmsE FHsGE R

o7 el AAHRNEG FEol wE HmE 4 4 ol A
XDES AlEele] Ao guE selshe] Byslol @ extent® 54T & Urk. olF o)A wEW Fug sl
Ag BpaAY, Quzs AMolAzRE A Al 2 ALEE FAGE BHE Algse] BTsof

FAsh= WHES AdYsigt. g B 122 Eob7) o
1 | A E FRM Y& o] &3} ”11]5] A1 E=
X3ty AHE o] g3dlo] 2A4% A 1 dx=2] IBD JUdS HYd3i},

std |, delH Y AX7F A% #Holx HEW F H|gddy o)z HEWN & 55 gt dAl(
0)elA vy Holx HEWe] EAtE e Hde Qddx Ho|X2EE AAld A 2

(S60).

A7|A Ad 2z Fo|XZRYH AAlE A 2 HIEE ]

4= Y2 Fo|A 2 EH AHAlE A 2 HIEE F43 YHS Yedle EWolt).,

E UE FE, 4 IBD BYe Auo]x g Qe wHo]x] AFAQ 0xC000 FAE )
(S141). oJ7]1A File space header 493} Insert buffer bookkeeping %%, Index node information <3<
v 2Fojxuiny Ao R EAET] Wit AFolx AR HA] 0xC000 AR o]F ¥ FHo|XE
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[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

SS50dl 10-1670473

o2 0xC000 AAAoA x2C AAREE F7F ol ¥ AAlE dla=e] Al F4aE #<lskal(S142), AAldE &
el A7) ARE FAFTH(S143). 7|4 2l wlm=e] AlE Fach ahAld kel A7) ARIE ge] of
yzhd 2 gl smsy ool St wEbA oS FQlste] AAlE A 2 dAES FAHIH.

1 4

iz
4
o2
ol

oje} #2 AMAS AEx oA 7t Erk= A F7FA wE tol 2l Al 2 dlAZEs FAFTH(S144).

k1

oo s Qlex HoA2RY AAE Al 2 dAEs FHshs Wyl dald dHedit. dsogs v
122 Eol7} o5 Aol dielx Hdrgstatt.

o

-

92 ol A Al 2 das Fool ghrsE, oy %4l FAE EAE R UEE o §3hol
A2 AmEE BAAHST0). /1A AAE A 2 AmEE B 3
3k U TR hde] ZE AuE ol gsel AAE A 2 Az=o] [B) HAL BAA,

e Lo
2,

ol
fr o |

].

19} o] FAE B wyo] wE MySQL InnoDB dHlo]EjHo] 2o A 21AlH Ho|HE HUsh= Wy ok,
HErd o B vpde] s} dlolEulols ghde) Holx HRE o]FFo=A, MySQL InnoDB H o] B o] 2ol A
A HolHE 59 7hesty, EWdAM 2a5 JdAVIM Badu gle 5ol = MySQL InnoDB o]

ojzoll A Al HeolHE Hdd 4 vt

\

o
N

S

FA LA 4

Storage Engine MySQL ®A AHH Heo|&-& A%
all

Information B 7] ozl £5F

Table Type Static, Dynamic #Ho]& AR

Aol e, ol F, dHlol¥ iyl

Table Schema Charset etal A X

EH2

Offset 0 1 2 3 45 6 7 8 9 A B CDE Fld:
00000000 FE 01 09 09 03 00 00 10 01 00 00 30 00 00 10 00 b 0
00000010 2F 00 00 00 OO 00 OO 00 00 OO0 00 02 08 00 08 00

00000020 00 05 00 00 00 00 21 00 00 OO 0O 00 00 00 00 10 |
00000030 00 00 00 EEMEEMO0 00 23 00 00 00 00 OO 0O 0O 0O W #
00000040 2F 2F 00 00 20 00 00 00 0O 00 00 00 00 00 00 00 ~//

00000050 00 00 00 00 00 00 00 OO 0O OO 00 OO 0O 00 00 00

00000060 00 00 00 00 00 00 OO OO 00 00 00 00 00 00 00 00
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EH3
0000h: FE O1 OA OC 03 00 00 10 01 00 00 30 00 00 10 O
0010h: CE 0B 00 00 00 00 00 00 00 00 00 62 08 00 [ SSESR R
0020h: 00 05 00 00 00 00 21 00 00 00 00 00 00 00 00 10 ......leveersen.
0000h: FE O1 09 OC 03 00 00 10 01 00 00 30 00 00 10 00 b........
0010h: OD 0O 00 00 00 00 00 00 00 00 00 02 08 00 S ek ee wnivag
0020h: 00 05 00 00 00 00 21 00 00 00 00 00 00 00 00 10 ......luc.cen...
Ry P
000D20E0 00 00 00 0O 00 00 OO 00 00 OO 00 00 OO0 00 00 00
000020F0 00 00 00 0O 00 00 0O 00 00 0O 0O 00 0O 0O 00 00
00002100 01 00 @28@0W3C 00 47 00 00 00 42 00 08 00 OO 0O <6 B
00002110 00 00 00 0O 00 00 50 00 16 0O 02 00 0O 0O 0O 00 P
ZH5

2 byte 1 byte n byte 2 byte 1 byte n byte

Seq Column Seq Column

mumber name Column Name oumber name Column Name LN

length length

00002150

00 02

03 s

00

00 00 00 03 21 00 0O OS 03

04 03 0B

00002160 00 00 1B 80 3C 1 ! <
00002170 3C 00 06 0O 0O 0O 80 00 OO0 0O OF 21 0O 0O FF 76 < 1 v
00002180 31 FF 76 32 FF 00 12y
=5l
2 s} s s 6} 7 s} s al 2 c o e
caru.._mn py ;m_ Ol:m End
Length pet| Wee [Noxon

_11_
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EH7
Page Header/Trailer
Checksum (4bytes)
IBD File Structure Offset [Page number (4bytes)
5 e Previous page (4bytes)
FSP_HDR
File space header (Extent de-scnptor) Next page (4bytes)
Insert buffe/ bookkeeping LSN for last page modification (8bytes)
Mook Index nofle information Page type (2bytes)
Root phge of first index Space ID (4bytes)
Root yége of second index
oy dex - Node pages Old-style checksum (4bytes)
/ Index - Leaf pages Low-32 bits of LSN (4bytes)
/ ... Pages ... FSP Header
Space ID (4bytes)
Unused (4bytes)

P_HDR/XDES Structure’

Highest page number in file (4bytes)

Highest page number initialized (4bytes)

Flags (4bytes)

Page Header (38btyes)

Number of pages used in "FREE_FRAG" list (4bytes)

FSP Header (112bytes)

List base node for “FREE" list (16bytes)

List base node for “FREE_FRAG" list (16bytes)

XDES Entry 0 [page 0 ~ page 64) (64bytes)

List base node for "FULL_FRAG" list (16bytes)

XDES Entry 1 [page 0 ~ page 64) (64bytes)

Next unused segment 1D (8bytes)

List base node for “FULL_INODES" list (16bytes)

List base node for "FREE_INODES" list (16bytes)

XDES Entry 255 [page 0 ~ page 64) (64bytes)

XDES Entry

Empty area (5986bytes) File segment ID (8bytes)
List node for XDES list (12bytes)
FILE Trailer State (4bytes)
Page state bitmap (16bytes)

2 bits per page, 1=free, 2=clean

ZH8
State Information Value
XDES_FREE : Extent in Free List of Space. 1
XDES_FREE_FRAG : Extent in Free Fragment List of Space. 2
XDES_FULL_FRAG : Extent in Full Fragment List of Space. 3
XDES_FSEG : Extent existing in Segment. 4
=9
IBD File Structure FILE Header/Trailer INDEX Header
iy File space header (Extent descriptor) Checksum (dbytes) N”":’" CELT "2‘2‘;;‘2";"5)
b il age number] es) leap top position es)
e Insert b“ﬁe" Om:::ois pageb:,:,xg 2 Numberolbe’:p o P flag (2bytes)
gy | Index node ir

Root page of first index

Next page (4bytes)

First garbage record offset (2bytes)

LSN for last page

Bbyen Garbage space (2bytes)

Root page of Jecond index

Page type (2bytes)

Last insert position (2bytes)

INDEX Index — Ndde pages

Index — L*af pages

Space ID (4bytes)

Page direction (2bytes)

Number of inserts in page direction (2bytes)

Number of records (2bytes)

| A Maximum transaction D (8bytes)
... Pafges ... Old-style checksum (4bytes) Page level (2bytes)
Low-32 bits of LSN (4bytes) Index ID (ébytes)

|

INDEX Structure

File Header (38btyes)

G Header

System Records

Number of directory slots (2bytes)

Heap top position (2)

Leafpages INODE space id (dbytes)

Number of heap record / Format flag (2)

_Leaf pages INODE page number (4bytes)

First garbage (Zbytes)

Leaf pages INODE offset (2bytes) ||

INDEX Header (36bytes)

FSEG Header (20bytes)

|~

System Records (26bytes)

Internal (non-leaf) INODE space-id [dbytes)

Last insert position (2bytes)

Page direction (2bytes)

Intemal (non-leaf) INODE page number (4bytes)
___Internal (non-leaf) INODE offset (2bytes)

Number of inserts in page direction (2bytes)
Number of records (2bytes)

Maximum transaction ID (8bytes)
Page level (2bytes)

User Records IndexiD {dbytes)
Record Format INDEX Page Directory
Free Space Header Directory slot N
Clstered Key ~ [~ Secondary Key -
- Non-Leaf Pages Non:Leaf Pages
INDEX Page directs i
‘ gy ade Jies o, Clustered Key - Secondary Key - Directory slot 1
File Trailer (8bytes) Leaf Pages Leaf Pages Directory slot 0

_12_
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EHI0

Clustered Key : Leaf Pages
Variable field lengths (1-2 bytes per var. field)
Info flags (4 bits)

Number of records owned (4 bits)
Order (13bits)

Record type (3 bits)

Next record offset (2 bytes)

Cluster Key Fields (n bytes)
Transaction ID (6bytes)

Roll Pointer (7bytes)

Non-Key Fields (m bytes)

=y

Clustered Key : Non-Leaf Pages
Variable field lengths (1-2 bytes per var. field)
Info flags (4 bits)

Number of records owned (4 bits)
Order (13bits)

Record type (3 bits)

Next record offset (2 bytes)

Cluster key minimum, Key on child page (n)

Child page number (4)
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=912
FAMIIZS 245101 Blojs B2 g=| S0
IBDIHY U HOIN HiEY 248 (520
540 $60
; ;
2l = 0l XI(Leaf page) QI A HOIXl(Index page)
22 AR E 29 A
M1HAcE =5 M2ancE ==

50| =s@ FRM mYS FRV Trg | S70
of

o 2xE
U oisstor atme olgstol atme
HidRE =2 H2y2C =2

S131

00000020 00 00 00 02 00 26
000000A0
000000BD
000000C0

ANV

INDEX Structure

File Header (38btyes) 3134
INDEX Header (36bytes) INDEX Aeader
FSEG Header (20bytes) | Number of diregtory slots (Zbytes)
1

Heap top Q()sihon (2bytes)
Number of heap re95rd / Format flag (2bytes)
User Records First garbage record offset (2bytes)
Garbage space (2bytes)
Last insert position {Zbytes)

System Records (26bytes)

Free Space Page direction (2bytes)
INDEX Page directory ‘ Number of inserts in page direction (2bytes)
- Number of records (2bytes)
File Trailer (8bytes) y Maximum transaction 1D (8bytes)

Page level (2bytes)
(4bytes)

5133
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IBD File Structure

File space header Etent desaptor)
Insert buffer backk 2eping
miooel Inde: node information
Raat page of first indes
Root page of second inde-
mosx Indes - Node pages
Indes - L2af pages

ran o[
Area

4 _S141

Pages

i S144

o00oca00
0000CO1D

000OCOID

0000CO4D

00 02 00 F2 00 00 00 Os
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