DML onepauuu n ontummnsauus
XpaHeHUA AaHHbIX

AHOpen 3aBacKun
KpacHogap
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AHOpen 3aBaackum

= PykoBoguTenb npoekTta, pa3paboTynk
Aakc-Mepguna, KpacHoaap
* OnbIT B IT — 20 nert
= SQL Server — Ha4ynHaga ¢ sepcun 7.0 (2001 r.)
» Paspabotka: FoxPro, Clipper, Delphi, VB, C#,
ASP.NET, MVC, JS, SharePoint

= OcHoBHbIe HanpasneHua: SQL Server, Code
First (Entity Framework), ASP.NET MVC
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KOHTaKThI

b zavadskiy@hotmail.com
[Z) http://andreyzavadskiy.com

£} https://www.facebook.com/andrey.k.zavadskiy
E) @AndreyZavadskiy

) https://www.linkedin.com/in/zavadskiy
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CooeprkaHue

= CTpaHuubl N 3KCTEHTbI

= OpraHnsauus Tabnuu u MHOEKCOB

* BHyTpEeHHee YyCTPOUCTBO CTPaHUL, AaHHbIX
= DML onepauun

= OnTumMmn3saums
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basoBble 31eMeHTb!

= Ctpanuua (Page) — ocHoBHaga eanHuMua
XpaHeHUa gaHHbIX, pa3amep 8 Kbaunt
= JKCTeHT (Extent) — konnekyms, coctosdLlas

N3 BOCbMU ON3NYECKN HEMPEPDLIBHBIX
cTpaHuy
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Tunbl cTpaHuy
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Data Page

Index Page

Text Mixed Page

Text Page

Sort Page

GAM Page

SGAM Page

IAM Page

PFS Page

Boot Page

Server Configuration Page
File Header Page
Differential Changed Map Page
Bulk Changed Map Page
SRRVl CnyXebHble cTpaHuLbl
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Tunbl 9KCTEHTOB

= OgHopoaHbiv (uniform) — npuHaanexar
TOJIbKO OAHOMY ODOBLEKTY; APYroe Ha3BaHue —
BblaeneHHbIn (dedicated)

» CMmewaHHbIM (Mixed) — coaepXUT pasHble
OObLEKTD

CMEWAHHBIN IKCTEHT

g g g g 7

TabnZ wHaekcl whaekc? Tabn2  Tabn3d  wHaexkc3 Tabn2  Tabn3

=

CAHOPOAHBIR 3KCTEHT

g g ppF§p

Tabnl TaGnl Tabnl TaGnl  Tadnl Tabnl Tabn
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GAM umHTepBan

= J9T0 BuTOBAas KapTa, KOTopasa NoKpbIBaeT
64000 akcTeHTOB (NOYTK 4 [BanT)

* Icnonb3yeTcd B KapTax pacnpeneneHuns
(Allocation Map) ana onpegeneHus
CBODOOHOIro 3KCTEHTA:

* GAM - Global Allocation Map
* SGAM — Secondary Global Allocation Map
* |AM — Index Allocation Map
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OpraHunsauna Tabnui

INROW_ LOB_DATA ROW_OVER INROW_ LOB_DATA ROW_OVER
DATA FLOW_DATA DATA FLOW_DATA

ISQL

saturday

Lo



YcTtpounucteo ky4uun (heap)

IAM

* HeT KnactepHoro
NHOekKca

* HeT rapaHTUPOBaAHHOIO
nopsiaka sanucen

=3

Lo

= MecTo Ons BCTaBKU
3anucu onpegenaeTcd
yepe3 PFS cTpaHuusbl
(Page Free Space)
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YCTPOWUCTBO KNMacTepHOro nHaekca

=

NHaekcHble
CTpaHuubl

CTpaHuubl ¢
OaHHbIMU




YCTPOWUCTBO HEKNACTEPHOro MHAEKCA

—

NHaekcHble
CTpaHuubl
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CTpaHunua gaHHbiX (Data page)

Page Header

Row O

Row 1

Row 2

Row 3

Row N

96 Gaut

* Paszmep cTpaHuubl
8 KbanTt (8192 baunr)

* [Topsgok 3anucen
onpegensieTcsd
MaCCUBOM CMeELLEHUN

<
<

Row Offset

O R

36 oanT
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BHYTpEeHHASA CTPyKTYypa 3annucu

Status Bits A
Status Bits B
Fdata length
Fixed-length data
Number of
columns
Mull bitmap
Mumber of
variable-length
columns Column offset
array Wariable-length Timestamp and
data version store
pointer
- e —"u"arﬂffs.et ..... .E ........................... eeeaann sssaa +
Tagh Tagh Fsize Fdata Ncol (Ncol / 8) VarCount : (2 * VarCount) | VarData i Versioning tag :
1byte | 1byte | 2 bytes N bytes 2 bytes 2 bytes : i N bytes i 14 bytes :
e ot Ve vie vt bytes vt : bytes ! v ! L :
...................................... :...1,-!
e .-":
. -
v i
When variahle-length data is When row-

present

NcTounuk: http://aboutsqglserver.com/2013/10/15/sal-server-storage-engine-data-pages-and-data-rows/
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versioning is used

ISQL

saturday


http://aboutsqlserver.com/2013/10/15/sql-server-storage-engine-data-pages-and-data-rows/

In_Row, Row_Overflow, LOB

Tun xpaHenws Onvcawve

IN_ ROW_DATA KonoHku ¢ dpukcnpoBaHHOM ONTMHOW;
KonoHku ¢ nepemeHHon annHon oo 8000 6ant
BKITHOUNTENBHO

ROW_OVERFLOW_DATA KonoHku ¢ nepemeHHon anvHon go 8000 6ant
BKITIOUUTENBHO, KOTOPbLIE HE MOMECTUSIUCH B

IN_ ROW_DATA
LOB_DATA KonoHkn ¢ nepemeHHoun annHon cebitwe 8000
oaunT;

Tunbl TEXT, NTEXT, IMAGE
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DEMO

BHyTpeHHee yCTPOUCTBO Ky4ln, KNacTepHOro v
HeKnacTepHoOro nHaekca
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DML onepauun

= INSERT
= UPDATE
= DELETE
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DEMO

* INSERT 1 UPDATE B ky4e (heap)
* Forwarding
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Forwarding

* TonbKko B Ky4ye (heap)

= Ecnun npu angenTte 3annucb HE NOMELLLIAETCH Ha
TEeKYyLLEeN CTpaHuLe, OHa NepeHOCUTCA Ha
apyryto (cosgaetca FORWARDED RECORD)

= B Tekyuiem croTe 3anmcbiBaeTCA CChifika Ha
HoBbIN cnoT (PRIMARY RECORD
npeobpasoBbiBaeTca B FORWARDING STUB)

= Bo3MOXXHO obpaTHOe npeobpasoBaHue Npu
YMEHbLUEHUN pa3mMepa 3anucu
iISQL
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DEMO

* INSERT n UPDATE B knacTtepHom nHgekce
* Pa3bueHune cTtpaHuy
= Ghost records
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Pa3bueHune ctpaHu

* TONbKO B KNacTepHOM UHAOEKCe

= Ecnun npu BCcTaBke/angeuTte 3anuncb He
nomMellaeTcsa Ha TekyLllen ctpaHuue, To:
= Co3gaeTcy HoBas cTpaHuLa

* Ha HOBYO CTpaHULYy NepeHOCUTCA NPMMEPHO
NONOBMHA 3anncen ¢ Tekyllen CTpaHuubl

* [lpnBoOuT K AedpparmeHTaunn
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Ghost records

* TONbKO B KNacTepHOM UHAOEKCe

* Onepauus DELETE nome4aeT 3anmchb Kak
yaaneHHyto (ghost)

= Qu3nveckoe yaarneHne BbINMoSTHAETCH
dooHoBbIM npoueccom GHOST CLEANUP v
TOJIbKO MO NOATBEPXKOEHHbBIM 3arnnCcam
(nocre commit)

» 3anycKaeTtcs Kaxable 5 cekyHAa
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OnTuMmmnsaumus

1. Vicnonb3oBaTb MUHUMANbHbLIXA TUMN OAHHbIX
6e3 notepn TOYHOCTU

2. He ncnonb3oBatb LOB nons

3. He ncnonb3osatb NOT NULL 0e3
HeobxoanMoCTH

4. PacnonoxuTtb npu cosgaHum tTabnuubl nons
C NepPEMEHHON OANMHOWN NO YObIBAHMIO
4acTOThbl UX 3aMONHEeHUd
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OnTuMmmnsaumus

5. Vcnonb3oBaTtb YHUKaANbHbLIN KNAcTepPHbIN
MHOEKC

6. VMicnonb3oBaTb KOMNAKTHbLIN KNAacTEPHbIN
nHaekc (Int smecto Guid Unn coctaBHOrO
Kroya)

/. KnacTtepHbI MHOEKC NpeanoyYTuTenosHee
Kyuun (heap)

T S
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OnTuMmmnsaumus

8. HacTtpoutb KoadpdpunyMeEHT 3anonHeHns
nHaekcos (napameTtp FILLFACTOR)

9. Vicnonb3oBaTb donar Tpaccuposkn T1118
ONns co3gaHns TONMbKO O4HOPOAHbIX
(uniform) 3KCTEHTOB
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CcCblJIKN

* Pro SQL Server Internals (Dmitri Korotkevitch)
http://www.apress.com/9781430259626

= SQL Server Video Archive

https://technet.microsoft.com/en-us/dn912438#mcm-
readiness
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http://www.apress.com/9781430259626
https://technet.microsoft.com/en-us/dn912438#mcm-readiness

Bonpock!?
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Cnacunbo 3a BHumaHue!
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