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SQL Server 2008 SQL Server 2008 R2 : Microsoft
(EOS) 2019 7 : (EOS)
Microsoft SQL

SQL Server 2088

SQL Servet008 Microsoft SQL 2017 Windows Server 2019 Datacenter
Edition Kingston Technology DC500M SolidState DrivéSSD)
DB Best Technology Kingston Technology 8 (vCore) SQL
Server 2017 Kingston Technology DC500 Enterprise Ssiigde DrivéSSD) (HDD)
16 (vCore) SQL Server 2008 R2
SQL Server 2008 SQL Server
, tempdb HDD
1ss QL Ser v &QL S2roed 208 R2 6 <https: // www. -ms/sqgseversdl-server-d008>e n

2 , "SQL Server 2008" SQL Server 2008 SQL Server 2008 R2
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https://www.kingston.com/us/ssd/dc500-data-center-solid-state-drive?Capacity=960GB&Model=Mixed-Use
https://www.kingston.com/us/ssd/dc500-data-center-solid-state-drive?Capacity=960GB&Model=Mixed-Use

Kingston Data Center DC500M SATA 6GBps 960 GB ddive (vCore)
SQL Server 2017 2000 warehouse HammerDBIPEC
Dell 400ATJL 10,000 RPM SAS 12 GBps 1.2 TB HIBD (vCore) SQL Server
2008 R2

Save 75% in SQL Server Standard Edition licenses upgrading to

SQL Server 2017 with Data Center DC500 Enterprise SSDs 4 K!!}gﬂ?ﬂ

Achieve better performance with a half of the the licensed cores when replacing your HDD drives used for SQL Server 2008 R2 servers
with Kingston Technology DC500 SSDs as part of a modernization project to SQL Server 2017

Transactions oer Minute (TPM) per User
SQL Sever Version and vCores: 45K

QL Server 2008 R2 with 16 vCores 1 K
®5QL Server 2017 with 4 vCores T N

20K

10K

Managing Data and Applications Anywhere

SQL Server tempdb SSD SQL Server 2017
(vCore)
SQL Server 2008 R2 SQL Server 2017 SQL Server
75% !
SQL Server 2017 SQL Server 2017  SQL Server 2008 R2
Component SQL Server 2017 SQL Server 2008 R2 4 vCores 8 vCores 16 vCores
Hardware Costs
Dell PowerEdge R740XD Intel 4114 2400 MHz $7,595.62 $7,595.62
KTD-PE426/32G $4,919.76 $4,919.76
SEDC500M 960 GB SATA 6Gb/s $1,815.92
DELL 400-AJPI 1.2 TB SAS 1.2Gb/s $1,560.00
Sub total for hardware $14,331.30 $14,075.38
Software Costs
Windows Server Data Center Edition $12,310.00 $12,310.00
SQL Server 2017 Standard $7,434.00 $14,868.00 $29,736.00
Total $34,075.30 $41,509.30 $55,121.33.
Percentage of savings for the total server compared to SQL Server 2008 R2 with 16 vCores 39% 26% 0%
Savings in cost compared to SQL Server 2018 R2 with 16 vCores $22,046.08 $14,612.08 $0.00
Savings in SQL Server licensing costs 75% 50% 0%
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https://www.hammerdb.com/
https://www.cdw.com/product/kingston-data-center-dc500m-solid-state-drive-960-gb-sata-6gb-s/5504847?enkwrd=kingston+SEDC500M+960G
https://www.cdw.com/product/dell-hard-drive-1.2-tb-sas-12gb-s/4875086?enkwrd=Dell+400-ATJL

SQL Server 2008 R2
, Windows Server 2008 R2 Datacenterlfid

RAID 10 (Physical Volume)
8 Dell 10K SAS(Dell ST1200MMO0099)
SQL Server 2017 . , Windows Server
2019 Datacenter 64 RAID 10
(Logical Volume) 8 Kingston Technology SEDC500M960G
Windows HypeiV . SQL Server 2008 R2
16 (vCore) 128GB RAM . SQL Server 2017

128GB RAM 8 (vCore) 4 (vCore)




. SQL Server 2008

SQL Server 2008 SQL Server , SQL Server 2008
Microsoft (EOS) 2019 7 .
, SQL Server
Windows Server 8,

Microsoft  SQL Server Windows Server ,

SQL Server 2008 2008
SAN DAS ,
Microsoft
Kingston Technology Data Center DC500 SolidState Drive(SSD)
39%
SQL Server 2008

3 Windows Server 2008 Windows Server 2008 R2 2020 1 . "Window Server 2008 2008 R2
" d¢ F KOGLAYKK § 6 suddioicdpieBinavihdows3enkt-200 85
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Kingston Technology
Solid-State

Drive(SSD)

365
DC500 SSD

. Kingston. DC500
Microsoft SQL Server 2017

SQL Server 2017

SQL Server 2008 R2 , SQL Server

SQL Server 2017

SSD

(OLTP)

100

, Kingston SSD

SSD
(SLA)

2017

WHAT'S N

Real-time operational analytics with
in-mamery OLTP of on disk

SaL Server Data Toals
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QL SERVER 2017

new
transformatans, object-level security,

In-memery for mare applications

ragged hierarchies*

Data-tie

SysPrep as chuster level FileTable build on FILESTREAM

Farr
2010

Statistical Semantic Search

Spatiai features, Full Globe and arcs.

<ompute, netwark an story with
Windows Server 2012 R2

Delayed Durabiity

template
Server 2016 with 1278 memory and oy Folesseuy Mobile i
. 5 Enhanced 5515

- Inberoperabiily punamic i maskg E:\p:wqud- Analysis Services

and Replica Wizard 'ODEC. IDBC, PO, ADD AFls and NET :
Java, Linu anc PHP plat odel
Multpl node faiover clustering (3 CCe . Java, Linu and PHP Patto's) e for groups nmemory anshyics
syrchronous, up to 6 replices) Enhanced support for ANSI SQL
h o standards SO Server Audit Enhanced multidimensional madels
i memory
ol Fool Extention t S50 Transact-SQL Static Code Analysis tools 5L Server five-grained sudting f‘:‘:‘ “:V;é‘s
. nhanc

Enhanced query processing Transact-SQL code srippets Enhanced WS
esource Governor adds 0 govemance  Intelisense Modern Reparting Senvces

Temporal ables
Advanced data miring

Create moble reports using the SQL
Server Mobile Report Publsher
Cansume with Power Bl mobile apps

Power View

Partiioning for efficient dats loading
Configurable reporting alerts Vybric scenarios with 55

Reporting as SharePoint Shared Senvice

Easy migratien to the cloud

[— mwzlwd DR with AlwaysGn
Master Data Services Add-in for xcel
Graphical tools in 5515

Extensible object model

5515 as  Server

Connect to 3rd party data deansing
providers

‘Simplified backup to Azure

Support for backup of previous
ersions of SEL Server 10 Azure

Cloud back-up

sources: DB verdors, cloud, Hadoop

Recovery wil
AlwayOn rephicas in Azure Vs

Hew Azure Deployment U for SGL
Server

Larger SQL Server ¥Ms and memary
sizes avallable in Azure.

5L Server Data Tols

‘Snapshet backups to Azure via SL

Pahon imegration™ Sarver Management Studio

R bultinta your 1501

= valabte for Wibdows Server sy

Clustered Shared Volume support, VHDX Agure HDinsight Service
R2) data types Povwer 81
yetem G 2012 12 iy
st ) Comained Database Authentication Baplayment rghts for APS sh up different sources,
System Center - such 35 ricle & Hadcop
Recovery Advisor for SQL Server 2012 for OW HA igh, complex event
Windows Server Core Windows PowerShell 20 t i -2 processing
e b s e ot e SEL Sever Data Touls support for B
Lve Mbgration Muti-server Management with SOL
ik ‘Change Data Coptuse for Gracle
g Import PowarPat models nto Aalysis
Query store Dsta Tier Application Campanent U 13 15000 pantans g e Proot mocals ko
Temporal suppart Adtomatic Plan Carectien rabyics ltform Syztem

memory kit for sealeperformane
Bullcin In-memory Advanced Anslytics
debanced bl model

Disctquery

dchinced data mining

SSOT inVisual Studie

1-SQL Server 2008 R2 SQL Server

SQL Server 2017
i SQL

- SQL Server

OLTP

, Always Encrypted RowlLevel Security

SQL Server

AlwaysOn
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https://www.slideshare.net/BillRamos1/whats-new-in-sql-server-2017-since-sql-server-2008-r

1 : , SQL Server
i : SQL Server Microsoft Azure
1 ( ) )
OLTP

, SQL Server 2017 Kingston Technology DC500M

SQL Server 2008

Windows Server 2019 Datacenter

Windows Server 2019 Microsoft Azure

Windows Server 2019

Kingston Data Center DC500 SSD

Kingston DC500(DC500R / DC500M) SSD 3D TLC NAND
6Gbps SATA SSD . Kingston
QoS
I/0 . Al , ,
: (ODB), :

: 480GB, 960GB, 1.92TB, 3.84TB.

Kingston

2 - Kingston Data Center DC500Molid state drive 960 GB SATA 6Gb/s
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Dell PowerEdge R740XD

Dell10,000 RPM SAS 1.2 TB Windows Server 2008 R2 SQL Server
2008 R2 . SQL Server 2008 R2
. DC500M 960GB SSD Windows Server 2019
SQLServer 2017
40 (vCore) Intel Xeon Silker 4114 2.2G, 10C/20T, 9.6GT/s,

14M Cache, Turbo, HT (85W) DERWO

3-PowerEdge R740xd Rack Server

768GB RAM 24 Kingston Server Premier KKPB426/32G

ingston

TEC OLOGY

K

4 -Kingston Server PremierDDR4 32 GB DIMM 288pin ¢

SQL Server 2008 R2 , 8 Dell- hard drive- 1.2 TB- SAS 12Gb/s
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5-Dell- hard drive- 1.2 TB- SAS 12Gb/s

4 SQL Server 64K 64K
RAID 10 8GB NV Cache PERC H740P RAID Controller
. 4 SQL Server 8K
64K RAID 10 . w! L5 O2yiNERftdf SNDa
Write Through
HyperV Windows Server 2019 Datacenter(10.0, Build 17763)
Windows Storage Spaces
Storage Spaces Windows Server 2008 R2 Datacenter , RAID
, 16 (vCore) 128GB RAM
. HammerDB
VM
SQL Server 2017 16 (vCore) SQL Server 2017 Developer Edition
(O Windows Server 2019 HyperV . SQL
Server 2008 16 (vCore) SQL Server 2008 Developer Edition
oS Windows Server 2008 HyperV

SQL Server sysprep

VM
D: 282 64k TPCC (193), TempDB (16)
L: 400 8k TPCC (20), TempDB  (0.5)
6-157GB 2,000 TPEC SQL Server VM .
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HammerDB

HammerDB 2000 TPGCC
. HammerDB ,
.TPE& OLTP
(TPC) .TPGC
, DB Best OLTP
157GB . SQL Server Management Studio Disk Usage by
Top Tableé )
This report provides detailed data on the utilization of disk space by top 1000 tables within the Database. The report does not provide data for memory
optimized tables.
O - 4 - - - - -
v ~ Reserved -~ v Indexes - Unused ~
Table Name ibnonl (KB) Data (KB) (KB) (KB)
dbo stock 200,000,000 64,134,928 64,000,000 134,896 32
dbo.customer 60,000,000 53,378,304 43,636,368 9,741,808 128
dbo.order_line 599,962,513 39,434,768 39,341,808 92,888 72
dbo history 60,000,000 3,605,944 3,605,184 184 576
dbo.orders 60,000,000 3,093,584 1,959,184 1,134,272 128
dbo.new_order 18.000.000 321,544 320.720 736 88
dbo district 20,000 321,016 160,000 160,952 64
dbo.warehouse 2,000 32,272 16,000 16.096 176
dbo item 100.000 9,544 9416 32 96
7-TPCC 2,000
1,2, 3,5,8, 13, 21, 34,5589 (Fibonacci) 10
SQL Server

SQL Server 2017 Standard Edition

- 32,767 50 50

(1) 2,147,483,647 (1) (1)

- 1 1 1

- 32,767 1 1

(MB) 128 2,147,483,647 104,857 104,857

(B) 512 32,767 4,096 4,096

(s) (1) 2,147,483,647 1) 1)
8-OLTP SQL Server

HammerDB VM Power Bl



https://www.hammerdb.com/

TPGC 1992 tpc.ordt . SQL Server

.DB
Best
HammerDB SQL Server, Oracle Database, IBM DB2, MySQL,
MariaDB, PostgreSQL, RedisAmazon Redshift . HammerDB OLTP TPGEC
TPCGH

HammerDB TPC GitHub ,
HammerDB ,

,1,2,3,5,8, 13, 21, 34,5589

(heat up) (ramp-up)
100 1 .3
5 )
. HammerDB

(New Orders Per Minute, NOPM)

, HammerDB
, CPU, ,
4 TPC : http://www.tpc.org/tpc_documents current versions/current specifications.asp
5HammerDB - http://www.tpc.org/tpc_documents current versions/current specifications.asp
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https://github.com/TPC-Council/HammerDB
http://www.tpc.org/
http://www.tpc.org/tpc_documents_current_versions/current_specifications.asp
http://www.tpc.org/tpc_documents_current_versions/current_specifications.asp

CPU

CPU , SQL Server 6
, Intel Xeon Silver 4114 CPU(2.2 GHgold Platinum

14,000 . 7,000
. SQL Server 2008 R2
CPU . (14000 7000 : ?
)
TPCC CPU . SQL Server 2017 CPU
(vCore)
Windows : Microsoft Diskspd
8, Linux FIO . Diskspd , SQL Server
I/0 Diskspd SQL Server MVP Glen
Berry S, :

diskspd Zb8K Zd30 Zo4 A8 2zh Zr Zw25 ZL 271G Zc20G T: \ iotest.dat > DiskSpeedResults.txt

HDD SQL Server 2008 R2DC500M SQL Server 2017
Diskspd , RAID 10 4

6 Soure code for the single threaded performance test for SQL Server
https://www.hammerdb.com/blog/uncategoried/hammerdbbestpracticefor- sqI-servererformanceand-scalablllty/

7 Intel Xeon : https://ark.intel.com/content/www/us/en/ark/products/series/125191/inteixeon
scalableprocessors.html

8 Windows Diskspd GitHub : https://github.com/Microsoft/diskspd

9 Microsoft DiskSpd : https://sqlperformance.com/2015/08/iesubsystem/diskspdiest-storage
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https://www.hammerdb.com/blog/uncategorized/hammerdb-best-practice-for-sql-server-performance-and-scalability/
https://ark.intel.com/content/www/us/en/ark/products/series/125191/intel-xeon-scalable-processors.html
https://ark.intel.com/content/www/us/en/ark/products/series/125191/intel-xeon-scalable-processors.html
https://github.com/Microsoft/diskspd
https://sqlperformance.com/2015/08/io-subsystem/diskspd-test-storage

SQL Server 2008 R2 HDD

9-SQL Server 2008 R2 HDD Diskspd
Kingston Technology DC500M
10- SQL Server 2017 DC500M Diskspd

SQL Server














































