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TpeHabl Pa3suta AnnaparHom Yacm

YaelleBneHme onepatmMBHOM NamAati

Cronmoctb 1GB RAM B 1990 rogy: $110,000
Cromnmoctb 1GB RAM B 2000 rogy: $1,200
Crommoctb 1GB RAM B 2010 rogy: $13
Tekylwas ctoumoctb 1GB RAM: $6

YBeNMUeHne uncaa aaep npoueccopa bes
VBENMYEHNSA TAaKTOBOM YaCTOTh|



«Knaccmyeckaa» ApPXMTeKTYpa

baokmposku (Locks)

TpaH3a KUMOHHadA LeJOCTHOCTb AaHHbIX

KpatkoBpemMeHHble brokmposkn (Latches)

dusnueckas LENOCTHOCTb CTPYKTYP AaHHbIX



«Knaccmyeckaa» ApPXMTeKTYpa

SPID 52: INSERT VALUES (1,100)

3t

GAM SGAM, IAM, PFS

Log Buffer

CTpaHI/ILI,bI
Header (1:500)

SPID 53: INSERT VALUES (2,200)




«Knaccmyeckaa» ApPXMTeKTYpa

SPID 52: INSERT VALUES (1,100) % Log Buffer
Lock Manager

SPID 53: INSERT VALUES (2,200)

1:500: 1X(52), IX(53)
(1,100): X(52)
(2,200): X(53)

Header (1:500)

1100
2 200




«Knaccmyeckaa» ApPXMTeKTYpa

SPID 52: INSERT VALUES (1,100) % Log Buffer

Lock Manager

1:500: 1X(52), IX(53)
(1,100): X(52)
(2,200): X(53) E ! g

SPID 53: INSERT VALUES (2,200)

Header (1:500)
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2 200




«Knaccmyeckaa» ApPXMTeKTYpa

SPID 52: INSERT VALUES (1,100)

Lock Manager
1:500: IX(52), IX(53), 1S(54)
(1,100): X(52),

(2,200): X(53)
Header (1:500)

1100
2 200

SPID 54: SELECT FROM T

KoHdankr

(S)/(X)

SPID 53: INSERT VALUES (2,200)
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Pabota ¢ laHHbiMK B In-Memory OLTP

create table dbo.Community
(
Name nvarchar(64) not null
constraint IDX_NAME primary key nonclustered hash
with (bucket count=1024),
City nvarchar(32) not null,
FirstName nvarchar(64) not null,

index IDX CITY nonclustered hash(City)
with (bucket count=128),

)

with (memory optimized=on, durability=schema_and data)




Paborta ¢ ,[LaHHbII\/II/l B In Memory OLTP
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Pabota ¢ laHHbiMK B In-Memory OLTE

select Name, City
from dbo.Community

Dz Knes
Pe3Hn p - )
\ where Name = ‘OmuTpuinn KopoTkeBu9
B
‘ Name City

z 1 Orutpuwia Kopotkesiy  Tamna
s o0 [
‘ \
AMunTpuia
KOpOTiBVILI [t

N w|o| >

)
O 99, AmnTpuid MockBa date dbo.C it
o ) KopoTkeBuy update o.Community

set City = ‘Mockea’
IDX NAME where Name = ‘OmuTtpuinn KopotkesBu9’
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Latch-Free ApxutekTypa P




Haekcesl B In-Memory OLTP - Hash

OnNTMMU3MPOBaH Ana point-lookup onepatimi
where key1 = @param1 and key2 = @param?2

Bucket_count koHTpoaMpyeT pasmep hash 1abanubl

B nacane JOJIXKEH NnpeBbillaTb KOJIMHECTBO YHUKAIbHbIX 3HaYeHUN KNKoYa B nHAeKCe B 1.5-2 pa3a

[2[5[e] [ [o] [ [m][o][=]=]>]

IDX_NAME



HeknacrepHbiv Haekc B In-Memory OLTP

alter table |dbo.Community

add index IdX_ FIRSTNAME
nonclustered(FirstName);



HeknacrepHbiv Haekc B In-Memory OLTP

KopHeBoWn
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XpaHeHwe /laHHbIx Ha [icke

laHHble xpaHatca B Checkpoint File Pairs (CFP)

Data file — cogepXxut gaHHble
Delta file — cogepxunt nHdopmaLmio 06 yaaneHHbIX 3anmcax

Begin TS uHTepsan: 1...30000 Begin TS uHtepsan: 30001...50000
) )

Begin Table Row
TS Id Id

Begin Table Row
TS Id Id

Data File: Delta File: Data File: Delta File:
HoBble 3anumncu YnaneHHsble 3anucu HoBble 3anucu YaaneHHsble 3anucu




Yrerme [lanHbix B [ lamMaTb

Begin Table Row
TS Id Id

Begin Table Row
TS Id Id

Data File: Delta File: Data File: Delta File:
HoBble 3anumncu YnaneHHsble 3anucu HoBble 3anucu YaaneHHsble 3anucu




XypHan TpaH3akLmm

Pabota ¢ XXypHaaoM TpaH3akuymm bonee 3pPekTBHA

3anucu reHepupyrotca Bo Bpema COMMIT
3anncuK CoOCTOAT N3 HECKONbKMX omnepaL i

CHECKPOINT noTOKM CKaHWPYHOT XXYyPHaA TpaH3aKL/M
1 3anonHaroT Checkpoint File Pairs



Karouesble YaydwleHna B SQL Server 2016

[loaaepxka (n)varchar(max) / varbinary(max)
YNyullleHnsa, CBA3aHHbIE C MHAEKCaMM

BO3MOXHOCTb CO34aHNA NHAEKCOB Ha Nonsx 6e3 BIN2 kognpoBok
Bo3MoOXHOCTb co3gaHna nHaekcos Ha hullable nonsx
BO3MOXHOCTb CO34aHNA YHUKAbHbIX UHAEKCOB

ABTOMaTUYECKOE OOBHOBAEHNE CTAaTUCTUKM

OAJEPXKA BHELLIHMX KHOUEN

oanepxka UNIQUE n CHECK orpaHmnyermn
apasneibHble MiaHbl BbIMOJHEHWA 3aMPOCOB
loaaepxka ALTER TABLE (offline)




HatmBHaa KomMnmnaum4

Komnunauma T-SQL B MalLMHHBIV KOA

DLL 3arpyxatrorca B agpecHoe npoctpaHcTeo SQL Server
OnTMMM3aLMa NPOUCXOAUT BO BPEMS KOMMUAALNY

YBennyeHme npomnspoamtensHocT B 10-30+ pas
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HatmBHad KoMnmaaums



loctyn Kk AaHHbIM EXEC NativelyCompiledProc »

?
Ob6pabotunk TDS n Meneaxep Ceccun

HaTI/IBHO-OTKOMI'II/IJ'II/IpOBaHHbIe MoAaynum

Memory-Optimized i : Buffer Pool 1 On-Disk :
Tabanubl 1 Hgekebl = : Tabanubl U VHaekebl =




=

?
Ob6pabotunk TDS n Meneaxep Ceccun

HaTMBHO-OTKOMNUANPOBAHHbLIE MOAYNM NHTepnpetaTtop T-SQL

,ﬂ]OCTyH K ,ﬂla HHBIM ?IEI(-)EI\CI:ITOnDiskaI join MemOptTbl

Memory-Optimized i : Buffer Pool 1 On-Disk :
Tabanubl 1 Hgekebl = : Tabanubl U VHaekebl =




Karouesble YaydwleHna B SQL Server 2016

[loaaepxka (n)varchar(max) / varbinary(max)

[loaaepkka HAaTUBHOW KOMMUAALMMN:
CkansipHble dpyHKumm, AFTER Tpurrepsl

HOBbIV QYHKLIMOHA

OUTER JOIN

UNION, UNION ALL, SELECT DISTINCT
Moa3anpocel (Exists, IN)

OR, NOT

OUTPUT ans INSERT/UPDATE/DELETE 3anpocos

BAOXEHHbIE HATUBHO-OTKOMIMUAMPOBAHHbIE BbI3OBb!
Bo3moxHocTe ALTER Moaynen online



/lononHmTeNbHbIE Y NyUlLEHNA

MakcrMaibHbIV 0ObeM AaHHbBIX B 2 TB
HTErpaUms ¢ HOBbIM QYHKLIMOHAIOM

Temporal Tables
Query Store

[logaepxka TDE m RLS

OnTMmMmM3aLLmm

MuoronotokoBblit CHECKPOINT
MuoronotokoBblii RECOVERY
YnyuweHus B pabote ¢ checkpoint file pairs

[Toaaepxka In-Memory Columnstore VHaekcoB
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