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Amazon EC2 |Z Microsoft SQL Server 277 0495 =&
DRANTZO0T14 R

TESIT—0- YV _&HH—- NFTI. Amazon Web Services (AWS)

2023 & 12 B (k¥ 1 X > NEFF)

cDH4A ROBMIE, Amazon Web Services ( AAA ) 25 R_E® Amazon Elastic Compute

Cloud ( Amazon EC2 ) |Z Microsoft SQL Server 277’04 £ EFEBITLERIC, " BELEIVAR
JIVAZRIAETADCETT, T—EIR—AEF—N—OBREBEICEHTIRANTZIVT71 Az H
L. 1V7ZARZOFYOTREN, NT7F—XAORAE, F7OAAFLERBITRICFHLEVE
BAARELBEVRSICLET,

CDOHA RiE. Microsoft SQL Server 24> 7L S AREHN S Amazon EC2 ICBITIT B Z & &5 E
LTW3, £k Amazon EC2 TO#H L L SQL Server 7’04 #&E{LLEVF—ER—AT —
FTION, SATL)—H—, F—EIR=-RA)—4—, EEBZEEZXNRELTVWET,

Amazon EC2 I&, AWS V2 RTRT—Z 7)1 —NgEHZRMLET, Amazon EC2 T
SQL Server 25Nk, 7L AT SQL Server ZFES5NDELTWVWET, Amazon EC2 Tk,
AVTSZARNTIOF Y ETF—ER—AREBEEZZTLICHBATEET, AWS VT ROKRIE, N7 #+—
NVA, BAOMASXD)Y NZ2BSNETH, EC2AVARVA, ANL=2RU1I—A, 774
WOATAL, RYRND—=D, EFI1VTA4Z2ECINXNTOOAVAR—FKXNOREEFI—Z2TEE
EROBEFERBYNET, COHA RE., BREZKE{LL., AWS ETSQL Server®/N\ 7 #—X > A%
BRILTDDICKRIODBHRERELE T, Y—/N\—EARL—D0OREERARNTZIT 14ROV
THUKHBALTVET, £, BELCRKUTHREZBRLTDFEY, T—EXR—ALXRILTOFK
EZEICODVTEHBALET,

(® Note

AWS &, F> 7L X A® SQL Server 7— X X— A & Amazon Relational Database
Service ( Amazon RDS for SQL Server ) DK 5B Z—I RY—ERICBITITZD A S>3
VERBLTVET, BITATS3 IOV TRE, AWSHEHA A AV ITHA MDY
L=23 7N TF—EXR—ADBITHERE 2RBL T<LEE L\,



https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/concepts.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/strategy-database-migration/welcome.html
https://docs.aws.amazon.com/prescriptive-guidance/latest/strategy-database-migration/welcome.html
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Amazon EC2 |Z SQL Server ZBITREEF7O4TBHIC, EC2A VARV AEARNL—DRE
ZERLT, N7#—X 2 AZ@MEEE, JARNZHIRBTEET. ATOEI> 3> TR, HELOD
ERNERARNT ST 1A RAZEBNLET,

ReEY D

« Amazon EBS Rt A VARV ARA T HERATS

s TARILATIRNR 774\ B Z&iBEILT S

s NTFS 7047 —2321°"Y "N Y A1 X%Z 64KBICERET D

s tempdb BA ARV AARNTICERELET,

s CPUOT7NDIANYFZERETD

s FARINT A—XVADTAN

s AVAEVRNTZTALNOHBILEENICTS

s XEVAODR—DZOY VTS

s TCPA70—R&E RSSEREZEMNICT D

s IOPS ERIN—T"Y RDEH/ERET D

ANTZAEVTZFERALTIOPS ERIL—7"Y NOHIRZERT S
TUOFIANAYTRDITHS SQLServer 77 AL EBRATS

Amazon EBS iBIL A ARV ARA 7T &{ERTS

SQL Server F—AZX—AN 110 EWE O D —V0O— RZ0EBF 3H4E. Amazon Elastic Block Store
(Amazon EBS) IC&iBEILENEA VAR AR 7O A -0 32 ENTA—X 2 ANOM EIC&I
5%9,

Amazon EBS HiB{t 1 AR Ak, RBEILENLEREARY VZFEAL. Amazon EBS I/0 AIC
ERAOFYNTAZENTRHLET, CcOLSICREBEILTSHZET, AmazonEBSI/0 &, 1
VABVADSDEOMONT T4V IO EDRBOBREZER/NMNHA, EBSAR) I—LDOFED/N

T7#—X2AZEBALET,

Amazon EBS &iEb 1 VARV ARA T ERTS 2


https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/ebs-optimized.html
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/ebs-optimized.html

AWS HREHA AR Amazon |Z SQL Server 277 OA4 T2 LODRANTZIT 1A

TARILATORNR 77 A4\ BEHEHRENLT S

T—RBRCOTT77A4IINAIC 1 D2OR) 1—LA, tempdb D—2O—RAICBIOARY 1 —4A, )NV
97 Y Z7RIZO—)L KHDD (scl) LB AIL—7"Y NFi#E{L HDD (stl) RV 1—LZFERALET,

IO BEQRMBEAREL, F—R7FPALEOTT7ALOT—0—KESFEWVESRE, BAD
RUI—LOERERFLET, 7—I0— RTBEOF—IR—RAEHRTHDREN HDBAE.
> AR—AC EBARY 1I-LEBEATHLERILET,

BE., tempdb E /O A"JREZVWA—T'Y RTHBDEH, TOT—IVO0—RZFELEVERRNIL
ZIYVVICBBDTAEEI HYYET, COPBE, 1—HF—F—EIR—AOTF—RT77A4I)IXAT 774
LA S tempdb ZRHTHIDICERIEET, LBWERIANDANL—2EZNYOTYTICES S
ET, JANZRBEILTEET,

NTFS 7O —>3a>I1-vY NG A4 X% 64KB ICSERET S

SQL Server DAKNL—C OEFRENEFER—DT, Y1 XL 8KB TT, MENICERTS 8R—D
F1ITOVARATNHAAXIE64KB) ZHBR L ET, SQL Server gTF—XDRBFEICTIVATV NZEE
ALET, LiEN2T, SQLServer YTk, SQL F—AXAXR—RAT7 7 1)l (tempdb ZE ) 7K
ARNTBNIFS 7O7—>3a>I1=Zy hOY A4 Xk 64KB THRITFhIEFEYEEA,

KSATDUSAR (NTFS POT—23>) H4 X&MAT B2k, PowerShell EEEIANY KRS
A1VEFERTBDENTEERT,

PowerShell Z A9 %:

Get-wmiObject -Class win32_volume | Select-object Label, BlockSize | Format-Table -
AutoSize

ROEIZ, PowerShell A5 OHEDHlERLET,

PS5 C:\Users'\Administrator> Get-wmObject win32_volumse Select-object Label, BlockS5ize

Libr] E]r(L

-l-L 96

R, UTZ2ERALERT:

$wmiQuery = "SELECT Name, Label, BlockSize FROM win32_volume WHERE FileSystem='NTFS'"

TARILAT IR 77 A BHERENLT S 3
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Get-wmiObject -Query $wmiQuery -ComputerName '.' | Sort-Object Name | Select-Object
Name, Label, BlockSize

AR RZADOER:
$ fsutil fsinfo ntfsinfo C:

RO, O RSADAS5OE BT, [Bytes Per Cluster] DfEICIE, 74— Y R A X
PNARNBNTRRENET, HAOBICIE 4096 /N1 MERRENET, SQL Server F—RAR—2A
T7AINERARNTDRTAT TR, COER 64KB THRITNIEEYEEA,

:EHSEﬂS“HdmlnlatﬂatDﬁ>f5util fsinfo ntfsinfo C:
Bx2492618592615bf4

NTFS Volume Serial Number

ITFS \Eleuﬁ

FS Version - 2.0

Number Sectors : 0x00000000063 et

fotal Clusters Ox0000000000c7fd

ree Llurt¢ 000000000004 569¢
Reser Ox000000000000159
Per 512

512

4096

1024

)

0x00000000121c0000

.F
£
.F
1

™ |‘L|
-l

W LA
- M

LA
L ot

(@]

BxB6060606080CHOB0B6
BxBB60B60BBBLBBBLBB 2
Ox0P000000PPB5T2760

i I

Ox000PPEeRPA5TO5en

-]
=
1

avice
Device Trim
Volume Trim )
Volume Trim By : 0x40000000

-
1]

Amazon EC2 T SSD ANL— #FERAT%F4E. SQL Server DN7 #—IX AR 7OY 954X
ICBELBEWVWBEN BV ET, FMICOVWTIE, 7O075%E "SQL Server ANL—2 M 64 KB 07
OY O34 Ak, AWS HAZI—IZE2TA)Y RN HBDDN ) #SBLTLSEEL,

NTFS 7A—>3>1=Y M4 X% 64 KB ILRRET 4


https://aws.amazon.com/blogs/modernizing-with-aws/do-aws-customers-benefit-from-64kb-block-size-for-sql-server/
https://aws.amazon.com/blogs/modernizing-with-aws/do-aws-customers-benefit-from-64kb-block-size-for-sql-server/
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tempdb Z2 A4 VAR AARNTICEELFR T,

Amazon EC2 A VARV AARNT #FERTBEEE, tempdo DA VARV AARNT R 1 —L%ERE
BALET A VAZVAARNTR, A VAZVAIC—BNZE (T7IXZI)ILE) 7OV I9LRILOA

RL—%8BHULET, AE—REJARNEVWS 2 ODNEHAAL S, tempdb B4 VAR AARNT R
JI1I—AILBRETDEZHRBLET, tempdb IF—MBPICKREFRAEENGVTF—EIR—ATHS
o, MAFEERSATHIRERVEVSADY KRFBHYET, tempdb ZEA VAR AARNTIC
METDES120FREFE, A VAZAARNTICHTS /O ICARICEREE VWS, JANE
HRTZEDEWSZETT,

tempdb (& SQL Server ZBEEH T D ECICBERNEND LD, 1V AZVAZEFELEEEFRTLT
ETF—BNEOhBDEe@dHYERA, EEL, TI7IXTINTFAARIEIXICO—ANICTRY
FEndird, BIORARNTHRENS VZREBTDEAVARXRAARNT ORI 1I—AlFEDAhE

£

AVAZRAARNTR) 1 —LZERTIES:
« SQL Server Y —EAZBHBITDHICAR) 1 —LZHEBALLET, TS5LA&WVWE, SQL Server NDie

BFIEFRABLET,

s AVAZRVAARNTRD I—AIZKTSER (7L MO—)L) & SQL Server AR—KNF Y 7T
WOV NIHTRHWIZAELET,

tempdb ZA ARV AARNTICBETS

tempdb 24 ARV AARNTR) 1—-LICBEH TS ICE:
1. Windows /'S5, BE& &L T diskmgmt.msc Z2R1TL, FA1RAVEBIATAI—T 1)
TAZHEEET,
2. FILLFARVZHBILLET,
3. TFA4ARU%EHYV'Y UL, [New Simple Volume] ZiZRL £ 9,
4. ROBREEFEALTRIVI—LETF—IYNL, Z7OVTRNEETLET,
« 774> AT L NTFS
- PO =231y M1 X: 64K
« R I1—LFAK)L: tempdb

tempdo Z4 VARV AARNTICRELEF T, 5
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FHMCOVTR, X420V 7 DIITHARNIHD "TARVOEEICEIZNE,) 25
BLTSEZW,

5. SQL Server 1 VARV AILELHL, XOOX Y RERITL T tempdb F—REXR—ANDHET 7
INBENBT7AIINBERRELET,

$ sp_helpdb 'tempdb'

RDAD)—=>>23y bE, DX REZTOHDZRLTVET,

SQLQuery16.5ql - (L. \Administrator (53))* + X EEeKeTTERT RV Il T E SQLQuery3.5ql - (lo.. Administrator (66))
sp_he].pdb 'T\-Tple'|

100 %
BH Resuts [ Messages

name db_size owner dbid created status compatibility_level
1 lt 52000 MB sa 2 Jul 122020 Status=OMLINE, Updateabilty=READ_WRITE, UserAce... 140

name filsid  filename filegroup size maxsize  growth usage
1 C:\Program Files'\Microsoft SQL Server\MSSQL14.MSS.. PRIMARY 524288 KB  Unlimted 65536 KB  dataonly
2 C:\Program Files\Microsoft SQL Server\MSSQL14.MSS..  NULL 8192 KB Unlimited 65536 KB log only

6. tempdb 77 AILZEHL VFFRICBEBL XY, tempdb T—EXR—AT7 7 A I)LIEITXTEUAH
BARXICHRELTLKEZV, RO SQL H—N—RAT VT hNOBIE, tempdb 77 AIILZET RS
A7 BBL, F—2T7 7ML EZRALH A XICRELET,

USE master

GO

ALTER DATABASE TempDB MODIFY FILE (NAME = tempdev, FILENAME = 'T:\tempdb.mdf',6SIZE
= 524288KB)

GO

ALTER DATABASE TempDB MODIFY FILE (NAME = temp2, FILENAME = 'T:

\tempdb_mssql_2.ndf',SIZE = 524288KB)

GO

ALTER DATABASE TempDB MODIFY FILE (NAME = temp3, FILENAME = 'T:

\tempdb_mssql_3.ndf',SIZE = 524288KB)

GO

ALTER DATABASE TempDB MODIFY FILE (NAME = temp4, FILENAME = 'T:

\tempdb_mssql_4.ndf',SIZE = 524288KB)

GO

ALTER DATABASE TempDB MODIFY FILE (NAME = templog, FILENAME = 'T:\templog.ldf')
GO

tempdo Z4 VARV AARNTICBE TS 6


https://docs.microsoft.com/en-us/windows-server/storage/disk-management/initialize-new-disks
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7. ROARVV—=>23y NIRTEKDIZ, SQLServer DAR—KT Y T FHI>2 M tempdb
T—ER—ADH L VBRICHTBHERZAFEL T, tempdb 77 A )LZERTEDLSICLE
CB

General Tools Hardware Sharing
Securty Previous Versions Customize
Object name:  T:\
Group or user names:
82 Everyone Permissions for TempDEBfiles (T:) X
82 CREATOR OWNER
B2 SYSTEM Security
BR Adminictratare IEEFAMA T M CADCRK Adminictratan
< > Object name: T\
To change pemissions, click Edi. Edt 5 or sar .
L S2 Everyone
P for Ev Ao
ETiSSIons Tor Evenene - Dew | | 58 CREATOR OWNER
Full cortrol 82 SYSTEM
Modfy 82 Administrators (EC2AMAZ CFARESK\Administrators)
Read & execute v SR Users (ECZAMAZ CFARESK\Users)
List folder contents v 5% MSSQLSERVER
Read vy
Write Add... Remove
;‘;{ﬁfﬂmpm ."‘5““" ions or advanced settings. Advanced|  Pemissions for Everyone A[low Dery
Full control M O &
Moddy % O
Read & execute % O
oK Cancel Ao | Listfolder contents % m|
Read % [
Cancel Aoply

8. SQL Server ZBi2E L T, tempdb OF L VBFFZEFERALET,

RDAD)—=>23Y MIRTRDIE, HILWHEARAICERE iz tempdb 77 1 LA RTRENE
T

tempdo Z4 VARV AARNTICBE TS 7
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- i Drive Toole  TempDBfiles (T:)
“ Home Share View Manage
« v 4 = * ThisPC 3 TempDBfiles (T:) "

# Quick access

tempdb.mdf
I Desktop a P
_-,] ternpdb_mssql_2.ndf ¥
l. Downloads :; tempdb_mssql_3.ndf -
<] Documents H tempdb_mssql_d.ndf
= Pictures | & templog.Idf
e Local Disk (C:)

Log
rrysql-3.6.36-wirnd
Scripts

& This PC
Il Desktop
=| Decuments
¥ Downloads
J" Music

9. tempdb 77 AN ZH VBN SHIRRLE T,

AVAZAOBREEPRE/ZLEDOBRIC SQL Server A REITBHICA VAR AARNTR
)A—ANNHtENTVWBRCEZHERTDICE., XOEIIVOFIREICHEVET, TS5LHV
&, tempdb AFIHA{LE N TVWAEWE®H, SQL Server DEEARKBLET,

A2VAZVAARNT O
F—BANTEDHLT B IC@:

1. Windows Services Manager (services.msc) ZB &, SQL Server& FN{KFH—E R (SQL
Server AgentZ &) ZF B TRBTDILSICRELE T (A1 ARXAARNTRY 1 —LDO%EH
FTERES, ROV N2FERALTEBHLEY),

2. 1—Y—F—2&LTAmazon EC2 41 AR > AIZET PowerShell AV )7 N &EKL &

To CORVVTNEIUTOMEZERITLET:

« T7IATIARNL—=2%2BEL, TOEHD tempdb RSA T EEKLET BITRET RS
170
s EC2AVARVANELELTEREH TSI E, T7IXTIILTFAAVEEHRLET,

- SQL Server AZR—KNFYTTHIV NI, HILLMME{LE iz tempdb RV 1—AD 7))L
hO—NLzZz E5LET. COBITE. F7FILRNDA AR AZEELTVWSD2H. NT

ADVABRAARNT DAL 8
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SERVICE\MSSQLSERVER ZFEAL E T, BRINEA AR ADFE., ChEBEETF7 1)
N NT SERVICE\MSSQL$<InstanceName> &£7xV)E T,

« AVV7hZ2O—HIKR)1—LA (BITE c:\scripts) ICRTFL. 771 HA
(InstanceStoreMapping.psl) Z&|V) ¥ TET,

« Windows RRAIVAT1—Z&EHALT, AT901—)EcnhE2AVEERLET, CDOZ
AT EEEEIC PowerShell ROV 7R E2EITLET,

c BIOT7 O3> M#%IZSQL Server &£ SQLServer T—Y I N ERBBLET,

UTOAOZIUTNE, "™MS-SQL AfAMTIN—7""0—0>3v 7, 02 2BD0DTROARAI)T
NCETOEEEMALENTT, EC2AVARAZRBETRDREZICCOAY T NE [O1—
H—1F—2714—J)LRIZCOE—L, BEBICHELUTHARAEISLALET,

<powershell>
# Create pool and virtual disk for TempDB using the local NVMe, ReFS 64K, T: Drive

$NVMe = Get-PhysicalDisk | ? { $_.CanPool -eq $True -and $_.FriendlyName -eq "NVMe

Amazon EC2 NVMe"}
New-StoragePool -FriendlyName TempDBPool -StorageSubsystemFriendlyName "Windows

Storage*" -PhysicalDisks $NVMe
New-VirtualDisk -StoragePoolFriendlyName TempDBPool -FriendlyName TempDBDisk -
ResiliencySettingName simple -ProvisioningType Fixed -UseMaximumSize
Get-VirtualDisk -FriendlyName TempDBDisk | Get-Disk | Initialize-Disk -Passthru
| New-Partition -Driveletter T -UseMaximumSize | Format-Volume -FileSystem ReFS -
AllocationUnitSize 65536 -NewFileSystemLabel TempDBfiles -Confirm:$false
# Script to handle NVMe refresh on start/stop instance
$InstanceStoreMapping = {
if (!'(Get-Volume -Driveletter T)) {
#Create pool and virtual disk for TempDB using mirroring with NVMe
$NVMe = Get-PhysicalDisk | ? { $_.CanPool -eq $True -and $_.FriendlyName -eq

"NVMe Amazon EC2 NVMe"}
New-StoragePool -FriendlyName TempDBPool -StorageSubsystemFriendlyName "Windows

Storage*" -PhysicalDisks $NVMe

New-VirtualDisk -StoragePoolFriendlyName TempDBPool -FriendlyName TempDBDisk -
ResiliencySettingName simple -ProvisioningType Fixed -UseMaximumSize

Get-VirtualDisk -FriendlyName TempDBDisk | Get-Disk | Initialize-Disk -Passthru

| New-Partition -Driveletter T -UseMaximumSize | Format-Volume -FileSystem ReFS -

AllocationUnitSize 65536 -NewFileSystemLabel TempDBfiles -Confirm:$false

#grant SQL Server Startup account full access to the new drive

$item = gi -literalpath "T:\"

$acl = $item.GetAccessControl()

ADVABRAARNT DAL


https://www.ec2mssqlworkshop.com/lab-2-mssql-win/compute-layer.html
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$permission="NT SERVICE\MSSQLSERVER","FullControl","Allow"
$rule = New-Object System.Security.AccessControl.FileSystemAccessRule
$permission
$acl.SetAccessRule($rule)
$item.SetAccessControl($acl)
#Restart SQL so it can create tempdb on new drive
Stop-Service SQLSERVERAGENT
Stop-Service MSSQLSERVER
Start-Service MSSQLSERVER
Start-Service SQLSERVERAGENT
}
}
New-Item -ItemType Directory -Path c:\Scripts
$InstanceStoreMapping | set-content c:\Scripts\InstanceStoreMapping.psl
# Create a scheduled task on startup to run script if required (if T: is lost)
$action = New-ScheduledTaskAction -Execute 'Powershell.exe' -Argument 'c:\scripts
\InstanceStoreMapping.psl'
$trigger = New-ScheduledTaskTrigger -AtStartup
Register-ScheduledTask -Action $action -Trigger $trigger -TaskName "Rebuild
TempDBPool" -Description "Rebuild TempDBPool if required" -RunLevel Highest -User
System
</powershell>

INY 77 —7"— )L HsREBED EF

NYTT7—T—=INITOAT>2aVaERATIFENHDHEEF. T7IXTIIARVI—-ALICEE
THDCEERFLTLSEETV, EEL, EABIICRENICTANTD CEZ@B<BEOLET, /\
77 —=7—=)LIRE tempdb ICREIUAR) 1—LZERATDERFBITET,

A\

(@ Note

NY 77 =7 —=)IREERNEBEEHYETH,. RAMORDYIZEZYEEBA, ERHZR
ETDEC. Microsoft ® Web 4 NIZEEBEENTVREFMESHRL TSEEL,

CPUIT7MIANY FZEi#T 2

SAEATHN—ENTVBREYEITHOZVWVH—N—%BIRITDE, CPUARAFI—HNFHE

L. CPUND—NREBET DM GVET, chidk, REIT7EYBEIATHFIIVYETEhD
2HTY, SQLServer EVTA T KNTOEAZ A2 A (CAL) THEATHHEE. WS D2HPDAYT
2 1—3 & VISIBLE ONLINE (C7%xV), 3RV DA > 1—F (& VISIBLE OFFLINE &Y E T, <

Ny 77 —=7—)LILREEED A 10


https://docs.microsoft.com/en-us/sql/database-engine/configure-windows/buffer-pool-extension
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Nk, AT721—Z /—RAGBEICERAEhBZVESH, FH-—XFUTIEX (NUMA) kRO
STRNT AR AOBEEN RETDABEEAN BV T,

FEERE, m5.24xlarge 1 AR AT SQL Server 2R1T9% &, 24AT7DVTY "H 2D,
Ty R&H V) 48 ENREBIOLY YABREE D0, AT HEOREIOEY HIZAYE
T, 48AT7DTAEVALAE>TVWAVEE, SQLServer DTS —OVICUTORSIBX Y 27—
SHFRRENET:

2020-06-08 12:35:27.37 Server SQL Server &, 1 YT Y "SIV 24 AT D2 VTV M, 1 VYT VY
Ndpizv) 48 OWMEB7’OEY Y, G5t 6 OMEBE7OYHEBRHLEL - ; SQL Server 14 2 A
CESE, 48 fHNREBOLYHEFEALET, chFBEHERAYE—DTHY ., 1—H—ICKDE
ERBEHY)EEA,

MOAT7EHE SQLServer "MEALTVWAAT7HICEN HBBEEIE. CPUFERROFRHEEFI VY
T2H, SAEANYR—RNLTVWBROAT7HEBLITEOY—N—32/4T2EALET,

CPU AF 1—: ZOfl (m5.24x1large) DAV ARV ARA T Tk, SQL Server 77 #)LNT 8

DO NUMA /—REZERLET, NS5O/ —ROS554D2F./—RIDO, 1, 2, 3) TN, A
T—R AN VISIBLE ONLINE THDATZ1—FZHFE > TVET, BRYDODARATZ1—)LETNT

VISIBLE OFFLINE ¥ cODRSBATZ1—F—EOHEER. N7+ —XADEKTIZDAEAL
BUEMENHYNET,

ATZ1—F—OBEREAT—RAZFIVIITDICEK, UTZFEALET:
$ select * from sys.dm_os_schedulers

HFEVD SQL Server SAEATHR—RNENZAT7HIYEZVIATHOY—N—AARXA
BEATZEHEEIE. AmazonEC2 RFIXIKND T4 AZVAD CPU AT 3> NIEEL OIER
LR TCATHENARIAARTDEZRFLET,

FARINTA—XADTAN

MDiskSpd. BEOY=)NEFALTTFAARAIDONT #—X 2 A%ZERID L 2B#HOLET,
DY —)LTlE, SQLServer BIENDTARNERTTBHEIC, TA1ARAVEEOHEENBSNE

To EBSAR)I—LRAVTLIARBOMRKD SAN L EBENBED D, T1RAINT *—
NOAZTHA TR CERFIERICEETT, BUIBNTF—NXATANEZTDEVE, BITREON
73— VAN FEMNMABT IR UEEN BV ET, DiskSpd T "HARLT AN ZRITITB L
£ETEEXRY,

FARINTA—IVADTAN 11


https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/instance-optimize-cpu.html#instance-specify-cpu-options
https://github.com/microsoft/diskspd
https://github.com/Microsoft/diskspd/wiki/Customizing-tests
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AVAZRNTFAINOHARLZBNCTS

SQL Server Tlk, RELDOBIRIZH>TWVWIBEZERE, [RUI—-—LXVTFIARZAT DELT]
REEZEALTCTI7AIIONBANBLERNICLET, COFT>IVICRY, 7740 EBIK
DNT #—XAHFKREBICAELET,

COREIICKY, F=RITT7AIINOEOLBRENFAFYTENET, 2KV, TF—27 71 OIH
LIFICEOME (0x0) T7 M INEhD BBV EREA, T1AVLEOREOARTRE, HLLF—2X
FTFARVICEBERAFTENLEEILOALEEEETNET,

® Note
AJ774)LICE, 77 ALORENREOX )Y NEHYFE A

774N OB ERMCTS:

1. [AZ—NRN]EET secpol.msc ZETL., [O—AHIEF2VF4RV—1D0V—I)ZHE
£9,

2. ROADV)—=>223y NMCRTESIC, [A—AHIRID =], [I—Y—#EROZ) HT]. [R
)A1—AXDTFARAVDORET] Z2i8RL., SQL Server F—ERAT7HT > MNEEMLE
9,

AVARRNT7AIINOANBRILZENCTS 12
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&
File Action View Help

| 2@ XE = H

F Security Settings
a Account Policies
~ g Local Policies
A Audit Policy
4 User Rights Assignment
4 Security Options
Windows Firewall with Advanced Sec
| MNetwork List Manager Policies
Public Key Pelicies
| Software Restriction Policies
| Application Control Policies
,5 IP Security Pelicies on Local Compute
| Advanced Audit Policy Cenfiguration

Palicy
_| Create a token object
< Create global objects
4 Create permanent shared objects
) Create symbalic links
-« Debug programs
_, Deny access to this computer from the network
~., Deny log on as a batch job
4 Deny log on as a service
s Demy log on locally
<4 Deny log en through Remote Desktop Services
. Enable computer and user accounts to be trusted for delega.
. Force shutdown from a remote system
< Generate security audits
< Impersanate a client after authentication
i Increase a process working set
i Increase scheduling promty
| Load and unload device drivers
< Lock pages in memory
< Log on 2z 2 batch jeb
i Log on a5 a service
~| Manage auditing and security log
- Modify an object label
| Medify firmware environment values
| Obtain an impersonation token for another user in the same.
B Perform volume maintenance tasks
_| Profile single process
.| Profile system perfermance
< Remove computer from docking station
i Replace & process level roken
<) Restore files and directories
_| Shut down the system
< Synchronize directory service data
<4 Take cwnership of files or other objects

Security Setting
LOCAL SERVICE NETWO...

Perform valume maintenance tasks Properties

Local Securty Sefting  Explain

_i'. Perform volume mantenance tasks

Administratbors
NT SERVICENMSSQOLSERVER

Add User or Group.. Remove

Aarministratons, BERCRUp ...
Administrators, Backup ...

Administrators

3. EEZFMCTHHICSQLServer 1V AZ A%ZBREBLET,

774 )LOENBEEKE{LDFFMIC DWW T, Microsoft ® Web 4 MNZH B

L, BBRBLTLEEL,

® EF1UF4/—h

'SQL Server DN_217

774 ORHHBLLZERATRE, FILLWF—EFNF 7 7AINICEZBIATENEEELETTA
AIONEEZEENDDOT, HIREShEODADTOVEROENTEET,
RSATHADAZAILTRYFENTVWBE, 774N LEOBETVEAHHH) AN
(DACL) . SQL Server Y—EAT AWV MNEO—AHINEBEOKIZT IV LAZHFATS I
., FHRFAVAIVEZBRBLET, £EL, 774N 2YBHTET IV ELATEDLSICKE
WET, BIREN LTV ORI BREEnBBEEE., SQLServer {1 VAR ADT 7
1IN Ot ZE/BNICTEIHENHYVET,

AVARYRNTTANONLZEBMCTS 13


https://docs.microsoft.com/en-us/sql/relational-databases/databases/database-instant-file-initialization
https://docs.microsoft.com/en-us/sql/relational-databases/databases/database-instant-file-initialization
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XEVUROR—22Z2OY 7T

SQL Server AZ— KT YT TAHIVRND [ XTEUAOR—=EOY I A7 a>zEMICLT, 7F
RL=FT 42T AT LN SQL Server DEXEELY N ERNJUZTULABVKRSICLET,

COATZIAVHBEMLESH ZRFETSICE. UTOSQLYV IV —ZFERALET:

SELECT sql_memory_model, sql_memory_model_desc
FROM sys.dm_os_sys_info;

H
sql_memory_model sql_memory_model_desc
1 CONVENTIONAL

"CONVENTIONAL" means it’s not enabled.

(XEVRAOAR—22ZAY V) A723a22BMICTBICE:
1. [ARX—N]EET secpol.msc ZF1TL., [O—HIEF21VF4RI—1DYV—)ZHE
£9,

2. UTOAROI)—=>223y hokSIC, [A—AIRID =], [I—Y—#EBROEV) HT]. [XTE
ROR—ZOY 7] Zi8BIRL, SQL Server —EAT7HI N ZEBMLET,

XEVAOR—ZOYITS 14
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Ty Security Settings

4 Account Policies
v _g Local Policies
A Audit Policy
4 User Rights Assignment
& Security Options
| Windows Firewall with Advanced Sect
| Metwark List Manager Policies
| Public Key Policies
*| Software Restriction Policies
| Application Contrel Policies
» #, IP Security Policies on Local Compute
| Advanced Audit Policy Configuration

ZHFELET,

Policy

i Create a token object

| Create global objects
| Create permanent shared obj¢
4| Create symbolic links
< Debug programs

2 Deny log en locally

i Deny log on through Remote
i Enable corputer and user ac
-] Force shutdown from a remof
i| Generate security audits

i Impersonate a client after aut!

B Lock pages in memaory
24 Log on as a batch job
i Log on as a service

i Manage auditing and security]

-1 Modify firmware environment

24| Remove computer from dock

2 Deny access to this computer
4 Deny log on as a batch job
.| Deny log on as a service

Increase a process working sef
Increase scheduling priorty
4| Load and unload device drive:

| Modify an object label

.| Obtain an impersonation toke
.| Perform volume maintenance
| Profile single process

4| Profile system performance

Security Setting

Lock pages in memoery Properties ?
Local Securty Settng  Explain
i‘ Lock pages in memory

[NT SERVICE\MSSQLSERVER

Add User or Group... Remove

+i| Replace a process level token

.| Restore files and directories
4 Shut down the system

LOCAL SERVICE NETWO...
Administrators, Backup ...

Administrators, Backup ...

1| Synchronize directory service data
-4 Take ownership of files or other objects Administrators

3. BEEAMCTAEHICSQLServer /1 VAR AZBEBLET,
4. ROSQALIVIVEZFEALT, [(XFBUAOR—=ZOY I A7 aoNEMCE>TVWSRZE

SELECT sql_memory_model, sql_memory_model_desc
FROM sys.dm_os_sys_info;

H

sql_memory_model

2

"LOCK_PAGES" means it’s enabled.

SQL Server D XEUEFILIC DOV T OFEMIE, Microsoft 7 I 744 N® sys.dm_os_sys_info
documentation @ sql_memory_model & sql_memory_model_desc &%

sql_memory_model_desc

LOCK_PAGES

LTLSEEL,

XEURAOR—JZOY VT B


https://learn.microsoft.com/en-us/sql/relational-databases/system-dynamic-management-views/sys-dm-os-sys-info-transact-sql
https://learn.microsoft.com/en-us/sql/relational-databases/system-dynamic-management-views/sys-dm-os-sys-info-transact-sql
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TCP A#70—R& RSSREZEMICTS

SQAL 7—Y0—ROEFTHIC, RZVAR=BMLRILOIZ—PNTY NERIZ—BENDT VAR
LBEGEOBENIrRETZERF. TCPFJ/O—RERSSHREZEMICIZDCELZHEHHLET,

- TCP #70— K (TCP Chimney Offload #&8) i&. TCPIP /Sy NOLEBZ7OEYHASEY ~
D—OFR7RCAT7O—RL, CPUZMBORAVICEI)HTET,

« BERMRT—VYT (RSS) F. NILF7OEYH—SATALATEBERYND)—OKT T4V ID
WEBZEHHITBIDICRIUEEXRT, XY NI—J0E%Z CPURBTHENICERIHLET,

REDREEERITSICE., ONRZ7O7 M Tnetsh I REERTLET:
$ netsh int tcp show global

LTREION ROEAPITY, cOBITR, [REARAT-UITRE & [FAZ—F70— RRE
DI EMCE2>TVERT,

:\Users\Administrator>netsh int tcp show global
uerying active state...

TCP Global Parameters

eceive-Side Scaling State : disabled
himney Offload State : disabled
NetDMA State : disabled
Direct Cache Access (DCA) : disabled
Receive Window Auto-Tuning Level : normal
Add-On Congestion Control Provider : none

ECN Capability : enabled
RFC 1323 Timestamps : disabled
Initial RTO : 3666
Receive Segment Coalescing State : enabled
flon Sack Rtt Resiliency : disabled
Max SYN Retransmissions : 2

TCP Fast Open : disabled

BEQERKICEIZRAIAT7O-—REHEZRNEIZICE, OV RTOYT M TUTZRITLE
EE

netstat -t

TCP Z#70—R& RSS REZEMICTS 16
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LT, 70— RREAZTLDEZ#EFELEXT,

Windows Server 2008 & 2012 @ TCP # 70— R& RSS #&E#ICT 3 (CEk. ON ROV RNT
RKOIAN REETLET,

netsh int ip set global taskoffload=disabled
netsh int tcp set global chimney=disabled
netsh int tcp set global rss=disabled

netsh int tcp set global netdma=disabled

CNSOREDHFM-IOVWTIEE, UTZSBL TS =L

e IA4AVOAV7RNDIITHANCHBDTCPFLZ—FT70—R, L—THARAT—1)2T,
ZYRD—=DOFZALIORNXF)T O ABBEEZERRT—) T AFIOBNT

e Amazon EC2 RFIX> MDD TCP A7M0O—R

« AmazonEC2 RFIXVKND PV RSAN—DOKZTINa—F425

/A Important

IPsec R AV A 70— R TCP FAZ—F70—REFEALEVTLEE VW, Microsoft M
RFIXRICKDE, ChsOA 70— R#EEF Windows Server 2016 TlREEIEE h, 5
BON—232TRYR—RNENBLLBIUEENI BYVET, ChsOBEZFERT DL,
N7 =R ACEBEENF RSTEENFHYET,

IOPS EARIL—T Y NODEHERETS

Windows /N7 # =XV AEZZ—ZFEALTIOPS EAL—7Y NZBETHEHREBMELET,

Windows N7 # —Y > AEZ X —%B< &, perfmon AN R7OVT "ASETLET, IOPS
EANL=TYRDOTF—REFE, LTONTA—XVANIT U R—IC& > TREBEEIET:

c FARIDEXEBY /B + T A AT DEEAK/B = IOPS
¢ FARTHEIZEYNA N+ T A RATBERKNA N = ZAL—T Y k

EHENEICREBED O, E—VFABRERSRCBEENTD—20—RYA4 2O I0PS &AL —
TYRNDTF—REMBIZDEEZBITITHLET, SQL Server AISBIRT DA ARV ARATH
NSO IO BEHfEYR—RNLTVWBCEEERLET,

IOPS ERIL—TY NOEHEZRET S 17


https://support.microsoft.com/en-in/help/951037/information-about-the-tcp-chimney-offload-receive-side-scaling-and-net
https://support.microsoft.com/en-in/help/951037/information-about-the-tcp-chimney-offload-receive-side-scaling-and-net
https://docs.microsoft.com/en-us/windows-hardware/drivers/network/introduction-to-receive-side-scaling
https://docs.aws.amazon.com/AWSEC2/latest/WindowsGuide/pvdrivers-troubleshooting.html#citrix-tcp-offloading
https://docs.aws.amazon.com/AWSEC2/latest/WindowsGuide/pvdrivers-troubleshooting.html
https://learn.microsoft.com/en-us/windows-server/networking/technologies/network-subsystem/net-sub-performance-tuning-nics#bkmk_offload
https://learn.microsoft.com/en-us/windows-server/networking/technologies/network-subsystem/net-sub-performance-tuning-nics#bkmk_offload
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CORBEVWZELLITSCENEETY, T5THRITNEE, VY—RZBRIC7OED3IZ2JT
e, VY—ANTHITERAEhBELSBZI21ZY), UY—RZBNMNI7OED3IZ2TISBC
ELXBY), NTF—NDACRASEENRET D AREMEA B ET,

ARNZAETZFERLTIOPS EXIN—7"Y NOFIRZ EET

SQL Server 7 77Ur—>3> 7T, EBSAKU I —ATHATRELZZEAIOPS EAIL—7"Y N L& %
BELI25HER. ChonFIRZEZRBRIDEHIZEBS R I—LDARNTAE T Z2RFTLET,

R)I—LDARNZAE>Y (RAID) &, IOPS ERIL—7"Y NOBEH#ZRBLIDICKILSE, BED
A VABR AN R—RNTBDHRAIOPS EHHEHIBICK > THIRENET, ANTAEVTAT>ay
DFEMICOVTIE, AmazonEC2 D RF I X MO "RAIDIER ., ZZRLTLKEE VW, AZVRT
0> % —/\—T Storage Spaces 2> £ ETEE T, FMIC DOV T, Microsoft ® RF 1 X
NESBRLTLSEEL,

TFoOFIANAVYTRNITITHS SQLServer 77 A I\ Z2BRNT B

DANARKY T NIITEBRETHEZEEF, SQLServer D77 AINEFAL I NI ZBITAILAR
FYONSBATRIRSICLTLKEETY, FHBLY, BATRT77A4IILEFALIRNI—EICDW
TIlE. Microsoft D4 h® "SQL Server Z2£TLTWAH I E1—3F—TERITITDVAIIANEY
JhDIT7OERSGE) ZZRLTLEZ,

chs5®SQLServer 774 EBRALBEVE, SQLServer ' NSO T7 7ML EERATIHEN
HBDEEIL, ChSOT77AIFBFELEY, JAIILARMKYTIRNDITICK>TR#EEE LTS
AN BHNET, ChSOT7AIILERALBEVCEE, NT7F—XANRBEBEES|IER I AL
HEABYET,

ANZAEVTZFERLTIOPS ERIL—7Y NOHIRZERET 2 18


https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/ebs-volume-types.html
https://docs.aws.amazon.com/AWSEC2/latest/WindowsGuide/raid-config.html
https://docs.aws.amazon.com/AWSEC2/latest/WindowsGuide/raid-config.html
https://learn.microsoft.com/en-us/windows-server/storage/storage-spaces/deploy-standalone-storage-spaces
https://learn.microsoft.com/en-us/windows-server/storage/storage-spaces/deploy-standalone-storage-spaces
https://support.microsoft.com/en-in/help/309422/choosing-antivirus-software-for-computers-that-run-sql-server
https://support.microsoft.com/en-in/help/309422/choosing-antivirus-software-for-computers-that-run-sql-server
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SQL Server MEXE

cOEIV>a>TR, N7HA—IXAZHBAEL, L<HDFELNRZEIT, EF1VT1ETAH

MOEHZFHETLSIC SQL Server F—ER—AZBRETIEHDORARNTZIVT1 AzRHLE
T, ChSNEEIR, T—ZX—A%Z Amazon EC2 ICBITIRH TERTERETEE T, UTO
023 TR, BREODENERARNT ST 1 AZREBLET,

NeEY D

s BEERSTLSIC tempdb ZERELET

s BEDON7F#—XVA%ZHBSICIFE MAXDOP 2R ET 2

c WHMEBOIOANDODLEVMEZZEETD

« PREY VD=0 00— ROFKEL

c NL—R7ZVERALTINTI A RA%ZHETD

s BNV FEAAR—ILTD

s XEVUDQEREZERITD LS, T—N—OBAXEVICLRZHRETS

s BESVWTF—EXR—AEBHLAXRILZEATS

* VLF O#Zz#HT 5

s TEAR—ADBEHILRBELZHEZTS

MEERMSTERSIC tempdb ZERELE T

tempdb i, ELWHA REEZELVRREER DEROT—RT7 7ML TERITDEEZHELE
E

tempdb ZHEICEATIERTOEVT—EIR—AY—N—TF, Y —N—0OER/NIELBED LR
Aix7OY INRETDENBYET, FAIN tempdo ROR—T ZIBIHRI Y —R &S
TLBEILRAKAELNEFERA, chEsOR—DEF, 2: x: xeVWSERX BIZAKE, 2211 £
F212) D7 #—I Y NEFED R—IZFEEMHEE (PFS) B LUOHEBFIO—-NILT7OT—>3 XV
(SGM) R—2 THH AN HY FT,

tempdb NEIBETHEZB EEE S, tempdb ADTF—Z 77 AILOBEERX L TTF 1 RATFE
EEZRAELL, BIWVHETBECLSBTAHREZBS T ENTEERT, RICVI2ADHAIRTA %
R~ULET,

BEERMSTELSIC tempdb ERELET 19


https://www.sqlskills.com/blogs/paul/inside-the-storage-engine-gam-sgam-pfs-and-other-allocation-maps/
https://www.sqlskills.com/blogs/paul/inside-the-storage-engine-gam-sgam-pfs-and-other-allocation-maps/
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s METORYHHNFSUTOHE : BLBROTF—R2 774 EHB7O0Y Y2 EFERALET,
s WE7ORLYSYHEAN S8 ULNZEE :8EOTF—RT77AINEFERALET,

BENHR<BEER., BENfMETIhDET, T—RT77M4ILN0O¥ZE 4 OEHT, Y—N—LOWw
B7O0EYHOBRETEPLET, ChiZkV), tempdb TH SGAM BEZEETEE T, SQL
Server 204F L EFNLUFION—23 0 2FEHALTVREHEEE. SL—RAT75TJ1118EBMICTS
PBENFBHYNVET, CcOT7TTR, BELVATNTREBELKE—BITATUNIR=DE)ETE
BEHTDEH, SGAMR—ISTOARAF Y UNFRPRICHIZ SN, BENBPLET,

SQL Server 2016 (13.x) 5., Z M E4EIE ALTER DATABASE @ AUTOGROW_SINGLE_FILE #7°
23> & AUTOGROW_ALL_FILES A7’ aic&k > THIHIE B LSICHEYWELE, 6 :

alter database <database name> MODIFY FILEGROUP [PRIMARY] AUTOGROW_ALL_FILES

cNSOATSa OB EICOVWTIE, Microsoft SQL Server D RFIX R ESBLTLSEEL,

BEEO/NT7A—X 2 A%ZB5IZ1E MAXDOP Z55ET 5

BRI H|E (MAXDOP) I&. SQL Server 2B NOCPUTERITI R OO —N—8BRKAFT>3>T
HB, parallel 75 VETT1ODOODAT—MXVNZERTITHEHICEAE D 7Oy YOS
HMLET, F7FINEEOTHY), SQL Server FRATRESZTXNTO7OY HEFALET,
ChENTA—XRACEETH UM BV, FEALEDI—AT—AICERETEHY EE A,

SQL Server ® MAXDOP EZ R T 2EICIE. LTOHA RSA U Z#FALET,

NUMA /— R O2AL70OtYH SAROY7E

B— <8 4, 2, FERIAT7H (N IATE
Ei2 a7 0BEE)

B— >8 8, 4, £k 2

B <16 8. 4, £zl 2

B > 16 16, 8, 4, ELE2

BEO/N7#—X > A%1EB5IZ1E MAXDOP Z:RET 2 20


https://docs.microsoft.com/en-us/sql/t-sql/database-console-commands/dbcc-traceon-trace-flags-transact-sql
https://docs.microsoft.com/en-us/sql/t-sql/statements/alter-database-transact-sql-file-and-filegroup-options
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® Note

MAXDOP % 2, 4, £/ E 8 ILBTETRE. BEALEDFERAGTRENVERNIBSNET,
J—2O0—RZFTANL, CXPACKET BEDHEFNIEEENFHMR A THABVWAERTSZ
EEBFOLET,

LTooI)—%2#HL T, SQL Server 2016 LEO/N—2 3 OBED NUMA BRZIRETS
ENTED :

select @E@SERVERNAME,
SERVERPROPERTY( ' ComputerNamePhysicalNetBIOS"'),
cpu_count,

hyperthread_ratio,

softnuma_configuration,
softnuma_configuration_desc,

socket_count,

numa_node_count

from

sys.dm_os_sys_info

BENTFX—BZOEKRFROEHY T,

« cpu_count &, ATLADHRE CPU D EELET,
- hyperthread_ratio l&. 1 DOYEB7OLY Y HFFERAITZ2IATOHROLERTT,
« softnuma_configuration(d0. 1., ¥LEF2THS :
« @ (OFF) : F7#) b
« 1 (automated): ¥ 7 b NUMA
« 2 (manual): ¥V 7 &k NUMA
« softnuma_configuration_descldOFF, ON, 7/ (EMANUALT &S :
* OFF l&, Y7 ANUMARBEEAN ZFT7 THD & ZRL KT,
« ON l&. SQL Server X BEIMIIZ NUMA /— R YA XEZRETDEEZRLET,
* MANUAL &, Y7 M NUMA X FBITREENTVWSCEZTRLET,
« socket_count B7’OEYHYTY NOETT,
« numa_node_countld> AT ATHEATEER NUMA /—ROKTT,

BEO/N7#—X > A%1EB5IZ1E MAXDOP Z:RET 2 21
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BED MAXDOP EZTR I B ICIE. UTZEALET,

$ sp_configure 'max_degree_of_parallelism'

MAXDOP M E#H(C DL\ TlE. Microsoft SQL Server RF 1 X N Z2ZRBLTLSEEL,

WHREOIJANDLEWMEZZEETS

WHRITOIDANRER, EOTVTINEFRITOBRBICEDIDZERELET, cOTONTA DT
7Hx)NEERFRS5TT, DFY, DUTZILNTSVOTARN 5 2BA25E (HERETEESHMRIL
TNLEDAANBNEZSR )., AT7TAXAFREEINTZICHYERAERT, cO7ONTAICEE 2
EEVBEZRETDCEZHEFOLET,

7Oy H—HFEMET, REBEINIES, VIV—REBHNFSKY)EL 2 LEBRICEK, COFT7FI
NMENBEYITLE. SHO7OEYHEREDHDICERERTT, TOHER, LBHPEVIOTIY (EEA
., JARNDOLZEWEN 32 DFER) 1. WIERTORABICEIZF—/N—AY REEZETD L., &
ICHHRTHSZKNDEERZZ TR LBFHYERA,

FEAEDFZE, UHWBOIANLEWMEZ 50 ICRETAIONFRVHRRERY ET, RICAT
MEBOIANLEMEZRETDHEDHZRLET,

USE sampledb;

GO

EXEC sp_configure 'show advanced options', 1 ;

GO

RECONFIGURE

GO

EXEC sp_configure 'cost threshold for parallelism', 50 ;
GO

RECONFIGURE

GO

T RERY VD=0 0— ROKE1L

[ REYVD—OO—-ROBZBEN] AT 2BHCITRDE, BEERAOT REFY INY FESH
BUU—U0-ROTISUFyvI10MREALEEET, FRUWCTRRYIIIVEEITITSE
E. FER-AIVIVREFTTIVEBTRERESOANANBHROT T AT &#F YV 1T
2O, TIUFVYYVIIOREEHNTEERT, TRARYINYFEBERTIRE, T—ER—

WHREBOIARNDLE MEZZET D 22


https://docs.microsoft.com/en-us/sql/database-engine/configure-windows/configure-the-max-degree-of-parallelism-server-configuration-option
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AIVDVREONY FHARBIICETENLIEZREL, ANANENET SV AT TS
FYVIIROREBZAVNANEHRT T VICEERAET,

COATZAVHABHPESH ZHFEIZICE. JTV—%Z2ERATS .
$ sp_configure 'optimize for ad hoc workloads'

T RIKRYOD—OO—ROFBEILICOVTOFFMIE. Microsoft SQL Server RF I X N #SBL
TLEEL,

NL—ART7Z0ZFERALTNTA—NAZRETS

N7 A—XAZ[MEEEZICE, CHEAOERBEIZEL = SQL Server NL—RA 7S O ER R
I35, Hi:

« 4199 : SQL Server EBEH 7 OY T A (CUs) BRUFH—ER/NY Y (SPs) TUU—RENBIT
) 7744 (Q0) DEEZBMICLET,

« 8048 : NUMAN—FT 4> 32OXE)—FTITORKNECPUN—FT 423 OXE)—F7
SIVNIEBLET,

« 9024 : JO-NNOTT—=IAEVATZSIIORNENUIMAN=FTF A AVXEVATSIIRNIC
THLETD,

LT ofHlE, Amazon EC2 E® SQLServer DRL—AT7 ST A 2 FhWEFA 7135 HEZRLE
FTo NL—AZBMIZLEEZICMSHOBEBENRELEBEE. TOTHOY NMCEYEN—ZY
ashNfBEZshTVWBCEZEALET,

NL—RT7S5T 4199 AT BICE, LTERITTS :

dbcc traceon (4199, -1);
RNL—ART7ZT7DREZFIVITRICE, ROLSICRITTS :
dbcc tracestatus (4199);

NL—A7ZT 49 ZF7ICFBICIE,. UTZERTTS !

dbcc traceoff (4199, -1);

NL—R7ST#FERLTINTA—IARRETD 23


https://docs.microsoft.com/en-us/sql/database-engine/configure-windows/optimize-for-ad-hoc-workloads-server-configuration-option
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dbcc tracestatus (4199);

RL—A75907ELE)ARNIDWVWTIE, Microsoft SQL Server RF I X KN EZSRBLTLKEE
(AN

AN FEAARN-ILTD

SQL Server 2017 A5, XA 2QV 7 EY—EANY T (SPs) U ) —ARZdiIE LEL L, BFE
BEH7O7TLCU) EEEREH I/ OJFL (GDR) DAkEVI)—ALET,

SP IZIE SQL Server DEERBRBETOATZLNFNEENTVD D, BFOSPAM1ARN=ILEh
TVWBEEBRELTLKEET Y, £k, AlEThIE, EBFOCUNYIT—2BA AN =ILE
9,

SQAL Y—N—DE&EHFT7 Y 7F—KMI2V\WT., 420V 7 b0 T 7% 4 ~® Microsoft SQL
Server DEFT Y 7 T—K ZSBLTLSEEL,

XEVOERZETRDIZH, T—N—DOFRAXEVICLRZEZEITS

NTA—=XALEOEHN S, SQL Server FEIV HTEHOXEVZHEBLEE A, SQL

Server N'E2E TS &, min_server memory A7 AV TEETALEXEV ZWW>< V) EHVIA

&, max_server_memory 77> AV TIEEENLEEIZETDIETEXLETES, (ChsORED
FMICOWTIE, SQLServer X Z1 7LD H—N—XFEVBRAT> 3> 28RBLTEETV, )

SQL Server DXEUICIE, N T777=)LEFENY T 77 —)L (memory to leave £/=ld MTL & &
HFEND) D2 D2OOAVR—FR A BHYET, [max_server_memory] 772 I NDEICK 2 T,
NYT77—Fvv>a1, 7J7O=2vFvyv2a, 750Fvv>a1, N7HBE, TO/OFvY
S1THEREND SQL Server NY 77 =T —=)LOY A XA REVET,

SQL Server 2012 A5, [min_server_memory] & [max_server_memory]

(&. SQLGENERAL, SQLBUFFERPOOL., SQLQUERYCOMPILE. SQLQUERYPLAN, SQLQUERYEXEC. SQLOPT:
ESQLCLR ZBLINTOF Y Y IMINTOXEVEEHTZERLE

9. max_server_memory ICHBDXEVIT—UDELBZ)ARMIDWVWTIE, Microsoft SQL Server

RF 21 X2 MO sys.dn_os_memory clerks ZZBL T EE L,

MED max_server_memory fEZF IV V9B, AN RZFEATS .

$ sp_configure 'max_server_memory'

BHNYFEA AN =ILTB 24


https://docs.microsoft.com/en-us/sql/t-sql/database-console-commands/dbcc-traceon-trace-flags-transact-sql
https://support.microsoft.com/en-us/topic/kb4041553-sql-server-service-packs-are-discontinued-starting-from-sql-server-2017-fd405dee-cae7-b40f-db14-01e3e4951169
https://docs.microsoft.com/en-us/sql/database-engine/install-windows/latest-updates-for-microsoft-sql-server
https://docs.microsoft.com/en-us/sql/database-engine/install-windows/latest-updates-for-microsoft-sql-server
https://docs.microsoft.com/en-us/sql/database-engine/configure-windows/server-memory-server-configuration-options
https://docs.microsoft.com/en-us/sql/relational-databases/system-dynamic-management-views/sys-dm-os-memory-clerks-transact-sql
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max_server_memory &, AT AZEDOXEVERZRES B A WMEICHRTIZD L Z2HITTHL
F9, INTORBICEBATEDIZENLELREGEAEWVY, CcOEI2Ia>TVI2DPDOHAIRTA
Z~ U =, max_server_memory BN A 7> 3D T, RITKICEETEET,

HELELT, LTO&KSIC max_server_ memory ZRET D ENTESD :

max_server_memory = total_RAM - (memory_for_the_0S + MTL)

BENTFX—BZOERIFROEH T,

« ARL—TFTAVIATLOXEIEFE 1 ~4GB TT,
s MTL(BEZITXEV) ICKEAZRY VYA AN EEN, 64 EY NIV TRRT—H—AL Y RH V) 2
MBTH') ., UTOKSICFTETE S : MTL = stack_size * max_worker_threads

HBDWF, CheE5CE6TES .

max_server_memory = total_RAM - (1 GB for the 0S
+ memory_basis_amount_of_RAM_on_the_server)

CCT, RAMOXEVEEBRUTORS ICREE NS :
« H—/N—ORAM A 4GB A5 16 GB DETHNIF, 4GB D RAM H1=V) 1GB 2L &I, It

ExE. 16GBOH—/N\—DBE. 4GB EERLET,

e« H—/N\—OD RAM H" 16 GB 2B A2 %35E45lk. 16GBETNH RAM4GBIZD& 1GB. 16 GB =i
AD5RAMBGBIZDZ 1GB 2B L %9,

FExE, H—/N—IZ 256 GB O RAM A BT hTVBEE. fERZIS>KS

- OS H® 1GB

- &K 16 GBRAM : 16/4 = 4 GB

« 16 GB A LD Y) O RAM : (256-16)/8 = 30
- BT RAMOEFT : 1+4+30=35GB

« MAY—/N—XFE :256-35=221GB

MBERE, BEOD—J0—RPEPICHEATEDIXEYZEBRL T, SQL Server ICEV) HTS
hAXEVZBBIZPBENBIHNESHZHHLKRT,

XEVDOEREZRTZ LD, F—N—OHERXEVICLRZRTS 25
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® Note

Windows & 96 MB TXEU U Y —AQOFEZBHTEDDOT, NV T77HFRLVWEBL
A, 256 GB LALLM RAM Z#&H L I KFRE T —/N—TIE, Available Mbytes Z 1 GB LA E(Z
RETEET,

BNE#HRIC DV T, Microsoft SQL Server RFAXKND XFVEBT7—FTIFYHAR 25
BLTLSEEZL,

HREEVWT—IX—AE#EELARI)NZ2EATS

SQL Server DEFOREZFNATRLHIC,. BEOTF—EIXR—AEBELXRIILZFEFALTVS L
EHEFBELET, EWN—ahrsgWNN—23a IcTF—ER—AZVDARNTT25HE. EVW/N—
DAVOEBRELARILIEFEND O, COBRBRBEETT, RFOT—IXR—AMEEERILOFIC
. 1AM =ILEIVZVON—2a>TRATELRT —IR—AEBREZHEFTOLRILICEEE
LEBEICOXREMBEDEHYET,

BEODT—EIR—AODEHEHEZFIVITBHICE :

$ select name, compatibility_level from sys.databases

\

i

F—ER—AFBRHEL AR OFEMIC DV TIE, Microsoft SQL Server RF¥F 1 X F—>3 > SR
LT<EEEL,

VLF Oz HH T 2

TF—RI77ANEOQTTT7TANDBARYA X ZHSHUHEINETTHEEXRT, NTF—NXV A%
mMEtEEDICE. BHICEBZEET, OJ 7740 EEEM (autogrow) BREZBETD &
T, REOJT774) (VLF) O zHEL E I,

—MRIC, BEAEDKRBRETIE, 8CB DEHBRREBN S HEELET, NZFH U3
OJ77A4)Z8CGBDTF ¥ ITEPIEEZRIILET, VLF BN ZVE, TF—ER—AD
NYOTFTYTEVANIOKEANFrRSAEY, OV 7 7ML ZBRI2LBENFH2BELTVTr—>3
BE)TNT7A—XRVAOBENF RETDAEENBY T,

VLF OEREILAROT I XLOFFMIZ DOV TIE, SqiSkils 7ATZSRBL TS EE L,

BEBVWT—AR—AEHML AR ZEATS 26


https://docs.microsoft.com/en-us/sql/relational-databases/memory-management-architecture-guide
https://docs.microsoft.com/en-us/sql/relational-databases/databases/view-or-change-the-compatibility-level-of-a-database
https://www.sqlskills.com/blogs/paul/important-change-vlf-creation-algorithm-sql-server-2014/
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F—ANR—ADEBLERELRRT S

TF—RFLFEOJ77A4II0OEMZXEETEDIRNT YOI VICE. 77 A4IBMRELCHH B E
BAEENET. 77A4I)IE [FILEGROWTH] A7’ 23> TCERENLEEBI VA AT RELZYE
9, SQLServer 7O77ASRL—ATT77AINEBMARY NEHERTEET, 774 0EMIC
BREADNZBEE. T—2UENFEEIEVNEEICRKET S ASYNC_IO_COMPLETION &\ 2 =15
RATHRRENDENHYET, CORDIBEFRBEFINT AN RAICEEITBZIEFTEL, ~
ZoH0AVORAALATIRNEZS|ERCTAREMEHYET. TORNZTOHF O arN, OS>
YOI AVUNERTBZVY—AE2OY IV EREBFLTWVWBREE., ZAALATINIRA Y —N—07
OYyF > JBBIZOBAYNET,

COY, BEIGRORELZEEICTOICCLZREFOLET, T, AORLCEFEBELTEE L .

« 774 0EMIE. SQL Server THREIJARNDALDIEEND 1 DT,
s NEBFYOEBEBEICBEHILRETZDE, TI1ARAINIMALTHAEMEN BV ET,

s OJ77A4I)NOREZBEBRRE., IO V>3 THEALELSIC, XKEQRBOT 771
(VLF) i"Eeh, N7+ —~NAICEEZERXET,

ChSNBREIINT, F—EXR—AQEBEBICEEADIY., NYITYTEVANICH DL BERE
FRLBBIZELZODBNNET,

BRENICE, EENEEZRVJCEIVT, BAICT7 7ML EHRL THBKBEFHVET,

BEREREN—tT—ITREITSH., #NEE (MBEA) TRETDH, HEELCRRLET, B
B, BHIREEZ 7 7TAIILTAAD 8D 1 ICRETDCENSHHIONEYITTA, ChiF
BYIBBRTREBEVWEENHBVET, (LA, T—2T77MLOY A XK TB DG, DI
BREITEEXRT, )

FEAENDIBE., 1024MB ODBEEREER. FEAEDAREF—EIR—ADTF—RTTAILTD
EF<HELET, O T77AM4IDOEEWE. 512MB A ZYUBHBEATT, THOBEICHEAT., BF
HEREZREL T, BEOERICESIVTHLNABREFH TV 7AINZHRT DL EE<BEOHL
£9,

® Note
HEIGROREFE TN EEICHATITOILBNSHD LD, 77 A LNICARNL—JZFHIC
ANVETLERICRETDLENBYET,

FAN—AQHDLEAREERRT 5 >
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B BLREZE . SQL Server Management Studio (SSMS) FE =& Transact-SQL Z2FHA UL TEET

EEXT, ROEMEIE. SSMS TORBIKRBREZRLTVERT,

Select a page

& General

& Files

& Filegroups

& Options

& Change Tracking
# Pemissions

& Bdended Properties
& Miroring

J Transaction Log Shipping
& Query Store

Connechon
Server:
Connection:
EC2AMAZ CFARESK Administr

¢¥ View connection propertie

Progress
Ready

T Scipt ~ @ Hebp
Database name: testnew
Owner: EC2AMAZ-CFARESK \Administrator
Database files:
Logical Intial Size (MB)  Autogrowth / Maxsize Path
test Y 8 By 64 MB. Unlimited .. | C:\Program Files
test_log icable & By 64 ME, Uimited to 209715... C:\Program Files
B Change Autogrowth for test X
] Enable Autogrowth
File Growth
() In Percent 102
@ In Megabytes 64}2
Madmum File Size
(O Limited to (MB) 1003
Corcs 5
Fa's [1] Remaove

F—RIJFAINEOT T 7A4IIC FILEGROWTH A7 a > #ERAT 3548, N—tF—2T
RETHH, BHEE (MB EA) TRETSH, EEICBRLTLKEEV, N—t27—D%KET
BETTAINOBENEALGET -, ENREZLYBYICEHBIZICEEESA X EFEATHIHN

FVBEENHY)ET,

T—BAR—ANBABILRREEERT B

28


https://docs.microsoft.com/en-us/sql/relational-databases/databases/add-data-or-log-files-to-a-database
https://docs.microsoft.com/en-us/sql/t-sql/statements/alter-database-transact-sql-file-and-filegroup-options
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- SQL Server 2022 (16.x) KW BIO/N—23 > Tlk, NZ2HF023a>OTTR7 7 4L OBNR¥IE
ftzERATERVLES, OJOBNMKBEZERTD CENMBICEETT,

- SQL Server 2022 (16.x, IXTODIF 12 3AV) B TR, 774N ZREICHNEILTS LT,
NZ2H02a>O0F&KRK64MB ETHEMTBFEICX)Y MFBYET, HILLF—EKR—
ADTF7 A NOBBILRY I AE 64MB TT, NSH02a>OJ 7740 BBILEKRANX
A 64MBZHEABE., T7AIINOEFMHBILOX )Y NEEShEHA,

7'_9’\_7\0) EEJ?JK%EEQE’E‘?E%?% 29
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Always On ATRMET I —7 OFRE

SQL Server /N\—2 32 2012 NBBD XA T AT OSAT U NSA4T S 1), KT .NET Framework
455475 RFERALTVWSBAIE, MultiSubnetFailover/N\SX—2 & FEAL TEGBEEZLTET
BENTEERT, CONTX—ZRIF TRUE ICERETDEZHRLET, chniZkV), Aways On
ARAMTIL—TTOTITAINFA—N—HFEZYET,

(® Note

[MultiSubnetFailover] N X—2ZFERATERVL A —TF7UTr—23 U ®3546

l&. SQL Server 1 > AR > ADHIIZ Network Load Balancer Z2lETE £ J, /NTFH—
BAILARFIVOEZBALTED SQL Server F—ER—ANTIOT 14 THhZEHHL, BRE
TOT—BER—AZFRANLTVWBR A VARV AICNT 74y 07FEELET, O— RN
FoH—RBF12UEOTRATEVT A=V —VICEEF>TVET, ALAFIVIIC
& 59999 L ENERAR—KRZFERAL, TOR—NIKIETDIESICTITAR—=TIL—TN
FX—R—BZTETEET, ChiZ&k), MultiSubnetFailover N X—&2ZFERALALTE
SQLServer D7 IANA—N—BEZHN1 DICERBTEET, FHEEFIEICOVTEK, 7
4/ §8=%ENetwork Load Balancer %Z £ L T Amazon EC2 4 > A X > A E® SQL Server M
JIANA-N—"HEEZEMIDESRL TLEZ,

AAMTIN—T1VAFT—H DNS ICBBRENDHEICHETSERE. RegisterAllProviderSIP &
HostRecordTTL ® 2 DT,

Always On TR I IN—T7 2RI 35S
l&. RegisterAllProvidersIP % true [CEXE T %

RegisterAllProvidersIP & 1 (true ) ICERET D & Z#HE L £9, RegisterAllProviderSIP % 1 IZ5%
ELTCAAMIN—TVRAFT—%2ERKTDE, TOUAFT—OINXNTOIP 7 RLAA DNS ([CEF
ENE T, RegisterAllProviderSIP 2" 0 (false ) ICFREET N TVRBE, BRENDTIVT1THRIP
1 20&KTT,

TJ7IANF—N—0OFE. T7ZARIVLTVANFSBHTZY MNP SEOHTRY NIBBTD L,
FWIP 7 RLAGEFEREN, FILLIP 7PRLANFBRENE T, IRAMIIL-—TVARF—H

FoTA42ICBBDE, DNSREFHLWIP TEHRENEXT, LEL, V4TV RIATLR, BRE

Frva1chTVWARIVN)OBEMERATNINDET, VAT —BZHLWIP 7 RLAICHEARL
Tt A

Always On AT N —7%2EA T 554k, RegisterAllProvidersIP % true ([ZERET 2 30


https://aws.amazon.com/blogs/modernizing-with-aws/reduce-failover-time-sql-server-using-nlb/
https://aws.amazon.com/blogs/modernizing-with-aws/reduce-failover-time-sql-server-using-nlb/
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Always On ZRA ZEVTF 1 JI—T%2FERT 35S
([&. HostRecordTTL & 60 A TFICERELEF T

HostRecordTTL 28 Elk, F ¥ Y2 1&cn/Z=DNSI>NUDOEXHEAR (TTL) ZHBLET, T7 4
JLNDER 30 T, HostRecordTTL Z &2 A ICIEWERE (60 WUT ) ICEETH L 2H#HD
LEFT, chllkY, FY Y I1EhEOBVNERFIBEED LS, 74N FA—N—DREL IS
BTE, VAT URDATLRHLWIP ZRARIZEBATEERT,

Always On 9 S AZ—T )N —70OB8 7 T—ILINY V&2 EMICT
%

Windows 9 S AR —NZX—2 ¥ —®0 Always On TR I —70 B8 7 T—IL/NY N ERICE 2
TV EezBRRLET,

Always On PRASEVF 4 I )\ —7%#EH T35S E. HostRecordTTL % 60 A RICEREL T 31
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INY OTFY T DORE

FARIDLATORNERGR 774N BAOHEL 93> THBLELSIC, 4T 147 SAQL
Server NYOT YT RBIORSATICEETAEEZSEOLET, . NVOTYTT74)
NBEHEITBDEBSARVI—LDAT A=) AFTYTIavRNeMBEERFTLET,

32
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TF—AIR—ARKELOXRE

O3> Tk, SQLServer TV AT FARAY —FERTIBRO/N T+ —X A EBLE
BRLEOORANTZITARAIIOVTEBBLET, 1 VFYIREZBEBEL, T—7IFKHEE
HWICEFITD LN, RITTSVORBILICEDRSICRIDAICOVTHBALET, UTotEY
2aVTR, BREOERNERANT ST A AZRMULET,

NEY D

s ATV ORABESE

« UPDATE STATISTICS

12FY O ABBE

DIVATTARAY—HNREBEIIVIS%24RL, BYBAOTYIOREERTRDEHICE,
AVFYIOREWMBEELBEVTLSEEV, 1 OFVY IR, BHF. BA., HEBROBEEICEOIVWT, &
BAROIC ONTHR{tEhET. T—7IILE2EHHICAVTFY IABBEL TS EETY, BBRED
HEIE, T—ER—ANT—RRESE (DML ) BELZLEBTIREEICKELET,

T, MALRD 30% Z2BADR5IZEBEL., 30%RBHALEATVER A TY I RAZERK
TR2ONRVHEERTL &S, 30% EVWSEREFEAEDI—AT—ATEUNTITHN. KEADA
DTV OANRRATIIVTZUNTTHTH2HER. CORSZBRETZIZENHZHLELN
Ft A

RDESBIVITVEALT, MR BEVHIREELET,

SELECT OBJECT_NAME(OBJECT_ID), index_id,index_type_desc,index_level,
avg_fragmentation_in_percent, avg_page_space_used_in_percent, page_count
FROM sys.dm_db_index_physical_stats

(DB_ID(N'<your_database>"'), NULL, NULL, NULL , 'SAMPLED')

ORDER BY avg_fragmentation_in_percent DESC

AOFYVOABEEEZEHNICERTA L ZBEOHLET,

UPDATE STATISTICS

WAL > TFY ORERARIC, ATTAIAHFFT—TILIOF—EODH (HHER) CETS
EHMOBHREF > TVEThE, BBERTHBEAZER TR LB TEERA, IXNTOT—T)

ATy I ABEE 33
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DT ZEHNICENR TR Z2EHOLET, EFMOHEER, F—XIXK—AH DML BEZz0E
THIHEEICK2>TERYETHN, BEFBEIC2EH, E—VBUNCETEIAET, EEL, 12
TFYOAZEBEIDIHICHETAZERITACERFBHTLSETY, RETBHROEFHFOFMICOWVWT
l&. Microsoft SQL Server RF I X N 2B L T EEV,

F—BAR—AZBBENTELEDIZ, 1 VTFYVIRERFAOA T FARAIUTNOERZHESOHL
9, HIICDOLVTIE. SQL Server Maintenance Solution WebY 4 N TiR#tE hTLWSSQL Server A
DTV DAEKTADA DT F AR )TN #SBLTLSEEV,

UPDATE STATISTICS 34


https://docs.microsoft.com/en-us/sql/t-sql/statements/update-statistics-transact-sql
https://ola.hallengren.com/sql-server-index-and-statistics-maintenance.html
https://ola.hallengren.com/sql-server-index-and-statistics-maintenance.html
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AWS Launch Wizard ([Z &% Amazon EC2 ® SQL H—/\—
77 04 OFE1L

AWS Launch Wizard &, Amazon EC2 IZ SQL Server D > T I)IA VAR AEETHYE (HA) %
F7OM4 T2 EODEERZRFETT, Launch Wizard DF 704 X Nk AWS Well-Architected
Framework ICESWVWTHY), F21UF 1, M. NT7+—X2AME, JANEIROLHIZK
BtEhTVET,

Launch Wizard Z{EH 9% &, SQL Server DEANEEIZA V), SQL Server DEREEHEICHKY) E
To ROBENHVET,

« AWS DY —ZAMBEiER — Launch Wizard Tk, {R#E CPU (vVCPU), XEU, XY RT—UNDE
HICESVTRBEESA VARV AZATZHEBTEET, £, ANL=JRSATERIL—=TY
NCEDWTRYI—LRATEHRIBZELTEET,

« DOV OFZARI Y — Launch Wizard & Amazon CloudWatch Application Insights & &
N, AWS EmSQL Server HA 7' OA DEZRV VT ZRELEK T, COAT 32 ZRRT
% &, Application Insights EBEETB X RNJU O AX, OY. 7Z—L% CloudWatch THEWIZERE
L. ILLF7A4&EnkD—I0—ROEZX—V T ZRBLET,

s F7VT—=232)V—RIN—TICLDBEBER - BBV 1Y — RE, SQL Server7 7
V=2 a2 ACHEBRENREIXNTOAWS DY —ADOVY—RAT I —T=2ERLET. AWS
Systems Manager 1>V —J)LA'S, SQL Server 77 UTr—>3a > 0EE, NV FEA. RIFZET
SENTEET,

Launch Wizard &, BRIA &L AWS CloudFormation I— RF> 7L —hZ8HLET, Ch
S5OT7L—KN&E, SBEBOT7VT5—23F7O4OR—ATAELTRIBEET, 5L <
. AWSEBEH VA HF—ROBE &I —H—FH4 R ZSBLTLSEZL,

35


https://aws.amazon.com/architecture/well-architected/
https://aws.amazon.com/architecture/well-architected/
https://docs.aws.amazon.com/AmazonCloudWatch/latest/monitoring/cloudwatch-application-insights.html
https://docs.aws.amazon.com/AmazonCloudWatch/latest/monitoring/cloudwatch-application-insights.html
https://aws.amazon.com/launchwizard/
https://docs.aws.amazon.com/launchwizard/latest/userguide/what-is-launch-wizard.html
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ROATY T

CDHA RTIE., Amazon EC2 £ T Microsoft SQL Server D —2O0— R&ERL., T35
DRARNTZ9T4 A2V 2AEY) EFELE, BIT7OLAOFTEREEERBREEICEVNT,
NSOHA RTAVICHSIZET, XERETEELEY—N—ZBIUTEDENTEET,

CNSOBREEEOFMIIOVTR, EEIZ32OIUDIVZSRIZDL, TOHOIVY—A 5
2aAVICRBENTVD Web R—TJZSRL TS EEL,

36
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TOMLDO)Y—A

BET DM, AR, NZ—2
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