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1 “SQL Server 2008 2 SQL Server 2008 R2 X2 Z&" <https://www.microsoft.com/en-us/sql-server/sql-server-2008>
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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

Ofell Xt E = Kingston Data Center DC500M SATA 6GBps 960 GB drive & 4

2 =T = sQl Server 2017 2 2000 warehouse £ AFE 504 HammerDB TPC-C Bl X| DPJ =
Dell 400-ATJL 10,000 RPM SAS 12 GBps 1.2 TBHDD & 16 2| JtAl D M (vCore)HIAl 2=

2008 R2 2Lt 80| FHUCH= Z2UE 2HSLICH
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Save 75% in SQL Server Standard Edition licenses upgrading to

SQL Server 2017 with Data Center DC500 Enterprise SSDs

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

®SQL Server 2008 R2 with 16 vCores Ok
40K
®SQL Server 2017 with 4 vCores
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Achieve better performance with a half of the the licensed cores when replacing your HDD drives used for SQL Server 2008 R2 servers
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Managing Data and Applications Anywhere

CHESIEANH MEZX= L SR E SSSM=U SH =SHlHdH
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NESOZ M JHA D0 (vCore)E HH AI2

s &= U= E2 0t0ITI O

SQL Server 2008 R2 M H{ £ sQL Server 2017 & @ 10| E6tH A =0| A E O sQL Server 2F0| & A
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Component SQL Server 2017 SQL Server 2008 R2 e T
4 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
Total $34,075.30
Percentage of savings for the total server compared to SQL Server 2008 R2 with 16 vCores 39%
Savings in cost compared to SQL Server 2018 R2 with 16 vCores $22,046.08
Savings in SQL Server licensing costs 75%

LICt.

8 vCores

$14,868.00

$41,509.30
26%
$14,612.08
50%

|tIFO

SQL Server 2017  SQL Server 2008 R2
16 vCores

$29,736.00

$56,121.331
0%

$0.00

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
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Microsoft SQL Server 2017
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WHAT'S NEW IN SQL SERVER 2017
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SOt CH, 1 0l7r= E A2l =X 0] sQL Server 2017 Ut &l Kingston Technology ©| DC500M
CClOIEE AtE0t= J0l HE N 2tEe B 0IE 20l= TIOIEHBIOIAN st HEE oKl 210
Z A SHEAAHUMA 2SEI0 sSQLServer2008 2| A A2 EE Selol= O 2=kl EHEC =
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Windows Server 2019 Datacenter

80| Microsoft Azure 01l Al
SHAMALICH HES SHUAM,
2t JI&E2 MY AHE RISt MES2 IS &

Windows Server 2019 = 202

A2 20t Aot HIE2LIAE 2 3tot= 0 Eel
Windows Server 2019 = AZE || Aol & 220t
N s ZeotUSLICH

Kingston Data Center DC500 SSD Al 2| =

Kingston 2| Gl Ol & &l £ DC500(DC500R / DC500M) SSD Al2l =& Z| Al 3D TLCNAND E AI2otle 14 s
6Gbps SATASSD 2 A, D S& & =S&tE MH |20 H&totH & H & A SLILCEH Kingston 2]
AH2AGH QoS RHS FREGIH ZHRAS UL M) AAZ WA S JIsst 2 XA Al2tE0t
otLIcH ol = Jtsdt &9 l/oé;;; SEELICLAIAHA HY, BlH0IH 24, 22RE BEY,
ATEQN HO ﬁEal Il, 2Z HIOIE B0l A(oDB), LIOIEHIOIA OHZCIAHIOIE, HIOIH
HAHSIRSELZ M = NS ELICH S 480GB, 960GB, 1.92TB, 3.84TB.

Kingston

_7&/ 2 - Kingston Data Center DC500M - solid state drive - 960 GB - SATA 6Gb/s
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EHAEQS SH S 2oll, A= 5 2| Dell PowerEdge R740XD AIHHE A2 SLICH & =

Dell 10,000 RPM SAS 1.2 TB 6t= E2t0IE E ALE 6K Windows Server 2008 R2 0l At -2 = &l = sQL Server
2008 R2 2| HIX|Ot2Z 2 Rlol AL A SLICEH Ol = OFA sQL Server 2008 R2 £ Al M GH= AHHE
CHESLICH & Y Al B = DC500M 960GB SSD £ AFE 30 Windows Server 2019 (M A& & =

SQL Server 2017 2| #IX| 0t = 2ol AtEEI J}ASLICH

2t M= & 40 JH2l Dt B O (vCore)Ofl THOH & JH 2! Intel Xeon Silver 4114 2.2G, 10C/20T, 9.6GT/s,
14M Cache, Turbo, HT (85W) DDR4-2400 Z 2 Al A E A6 SLILCH

_7&! 3 - PowerEdge R740xd Rack Server

2t B 0l= & 768GB 2] RAM 0fl CHoll 24 O 2 & 2| Kingston Server Premier KTD-PE426/32G 0l 221 Jt
o
A

_7&' 4 - Kingston S/ Server Premier - DDR4 - 32 GB - DIMM 288-pin— & =& 22 2 =

SQL Server 2008 R2 A HH 2] &2 2, 8 JH 2| Dell - hard drive - 1.2 TB - SAS 12Gb/s E2t0|EE Al S LILCH
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_7&!'5 - Dell - hard drive - 1.2 TB - SAS 12Gb/s

4J12 E2t0lE=saLServer HIOIE] MY 2 2ol MEEE=E =2l 2822 64K 2 A2} 64K
AECIO|ZE 2H= RAID 10 2 AFE2 St 8GB NV Cache 2F & JH PERC H740P RAID Controller € AFZ 60
PECUUSLICH T2 4 02 =2t0lE E£stsqLServer 2 1 A S 2ol AIRE = =2l EE2Z 8K
S |24 64K AECIHOIEZE 2= RAID 10 2 2 A & U S LICH & A= RAID controller’s Read Ahead,
Write Through FHAIE AlE S LICH

ATEAN

2 HI HIE M = Hyper-v & & I} Windows Server 2019 Datacenter(10.0, Build 17763) 2
AHGYASLICH E=E HE A0 OIoH Windows Storage Spaces 2| AFE S D} SLICH Lt
Storage Spaces = Windows Server 2008 R2 Datacenter 2t S 2tC| X| 2 U1, RAD HEEHE AIE6I(H
CIA3E 4002 A SLIC

2t A E SO DAt Hale g RHEEULH, ll% 16 JH 2| JtA&H B 04 (vCore) 2t 128GB 2| RAM =
LAEJASLICLHAE MHZ EHME 2 M E0= HammerDB T2 ] &2l ASHZ 2ol HHAE

ctOltH vm 2 2 GtLES| Ol 01X E AtE S LICH

In A

SQL Server 2017 M A2 &= AMAZ 8t 16 M Jt& 2 O (vCore) 2t SQL Server 2017 Developer Edition =
AlH3EE D HAE 0S 2 Al Windows Server 2019 Jt L= Hyper-V Jta A0 A &S &l 7S LICEH saL
Server 2008 ¥} A2 &= 16 M JtAF 2 0 (vCore) 2+ SQL Server 2008 Developer Edition & &/ 846t HAE
0S 2 Al Windows Server 2008 J} U= Hyper-V Jtal A0 A A8 C A} S LICH

ClA3 d0l0t=0ll= T3S0l

Hl
ol

FEASLITO

SQL Server = sysprep = AIE0t=
2+vM Off & X &I A SLICH
: 282 Gl Ol E 64k & A TPCC Ol 0l E4(193), TempDB Gl O E(16)
L: 400 27 8k & Al TPCC 2 J1(20), TempDB 2 1(0.5)

J&'6-157GB LI 0/EH H] 0/ A Z £/ 52,000 70/ o RATF Ll ETPC-C £ &/ 85 = sQl Server VM S/ L] = 20/ OF=.
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Z2C MA 2 HammerDB £ &

HammerDB &= 7= 2000 A SIS AN CHE EHME A Z =2 22 TPC-C E M A SGHI| 2ol
MEEASLICH HammerDB = HIOIEHIOI A HIXIDIZ 2 2?0 23 A2 &, HASFLIEIG 2/ 3l
2T = dE A EZLLICHLTPC-C=O0oLTP R AZ =0 (Holl ESHME T2 A Hs
IJAS(TPC)It SOHEH HIXIOtE EELICH TPC-CAIYL E+=HAEQ OHE LN 2L S
SEELICL

HAE AHS 2oH, DBBest DX 2 2EH =& E HIOIEH U JIEHSHN S2F 3J12 oLTP E HESH=
157GB 2| HIOIEHHIOIAE AtEHESLICEH CHS2 sQL Server Management Studio J+ = 11 8t Disk Usage by
Top Tables(& % HIOIS O & CIAI AHE) EDAMS 2 HIOISE IIIE LIEFHLICH.

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.

- i - - - - -
Table Name Record :‘g)""‘"’ Data (KB) m"“ :'*(‘B')’e"
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 9.416 32 96

18/ 7-TPCC 2,000 706/ LIO/E/HI 0142 2 HIOIE =T/
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4,55 2 89 9| 1| 2 LI X|(Fibonacci) =Z = AIE56t= 10 ) 2 &9
oz dei&LICH
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sQL Server &
DA O A19] SQL Server 2017 Standard Edition 2 OfcH E2F 20| 2 A & ASLICY.

ntetolE ol S eSS eS| At aldtigt
HMO CHEH 5= L AL - 32,767 50 50
HAM A gt (1) 2,147,483,647 (1) (1)
JIE =8 Jts - 1 1 1
ZHH A - 32,767 1 1
Z|tH M HI22l(mB) 128 2,147,483,647 104,857 104,857
HES|Z 3! 37((B) 512 32,767 4,096 4,096
Fcl CHII(s) (1) 2,147,483,647 (1) (1)

7&/'8-0LTP /I Z =0 & & 3F& sqQlL Server &

HIAE Z 1= HammerDB E2H0IH vM Ol M &l & Z2 10 4 2 R0 Power Bl 2 2 & & YU S LICH
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https://www.hammerdb.com/

g XI0t3 2H

TPC-CHIX|0t3= 1992 2 H AIEE U D SAE H Ol = tpe. org401| USLICE sQL Server ¥ A H
OtEANS M HAEESE HESotH OHYet A 2E2 HM &5 H & Oloict== ol ESLICH D
Best = CtSH 3012 Hl0l A2t 2 HIXI0FABH D2 =0 AtU CCEE%@ %EPO‘: ':}\HET

=
BY PEHES PO EUNOR 22T S AT SBLICH

HammerDB = 22 2 A& A HIX|0tZ O Z22IAH 01 & 2 2 sQL Server, Oracle Database, IBM DB2, MySQL,
MariaDB, PostgreSQL, Redis & Amazon Redshift £ X| & & L|Ct. HammerDB = OLTP 0fl CH 8t TPC-C

HIXI 03 & CIOIE f0olRA 24 AAZ2 =0 UisH TPc-H HIXIO 3 A8 S X & &HLICH.

HammerDB 2] & A B E = TPC It SAEIGH= GitHub Ol U2 0, HIOIEHIOIA B2 Y M= KAl 2

BIXI 03 HAEE =OtE &= UASLICH

HammerDB*= HIOIEﬂﬂIOIﬁ, HAE GOIEHE ddot) X0 E &t ?lof AIEEIL
Jts&LICHL Ol ®IXIDIAE SIoH, 1, 2,3,5,8,13,21,34,55 2 89 AtE X2 HIXIOI2E SAI0 Al HE =
Ae LELOIR Jls= AMEotAsLICH HI‘Z'LP_I =Z2 0 B2 AHE X0 AIAE Ol HE A

HO

gtSot=Xl 2 =2 == U 120 012 &S & LIC

EIHIOIAE TIOIE IOl A A2
gabss HIJ—O*LI Ct. dEtH o2

It AIZtS ALESHH HIAE

AILEMMA XHelS AlEol D
| st §7F(ramp -up) Al2tES E 2| aE
tot= =1 201 22&LICHL3

QEMLA IIsS 2E M
H2eclz 3 H(heat up)dtd |
100 ENLXIC| AFEXHE Al E

oll -0 OtO

10
OIH o'I =

~—L

AOIZ20] AIFED| &0l S28 AlI2FE i }SLICH

HAE AMOIZ22 ZER5 2 JI2tE AEJSLICL Ol Al2E S0 BIXI0 = L& sHAIZH 2 H™
EdES Xlob| et dEH HE P T2 N)H0A dladte =A== M22 BE=S

M LICH HammerDB = ME2 &= Xclot)| ?lol AAS = EHME S MHl =24 = M

& & (New Orders Per Minute, NOPM)2| &t = GIOIEHIOIAD EHoliOF ot = &Ml EFE HEO=
22 JISELLC

28Ol DFAI2}0l, HammerDB = 2 AFS A &0 (et EHME F22 2] M2 =S A ELICH
Ftg,cpy, UAD, HERD L HR222 dsidt 202 22 A E SolJ| ol 2 8= It2H 2
JIEFAAE 2 E =8 USLICL

4 D E TPC AFE 2| 2 F: http://www.tpc.org/tpc_documents current versions/current specifications.asp
5>HammerDB & AtO| E - 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
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9| P, HAE AIZU A sQL Server E AFEGHH S A E 85 HIAESS AHEEHLIL
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=GO ELoy.
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N3S|o B2 214,000 2 gi0| LitSLICH 2BHO2Z2 MEO T2 HA= 7,000 2f gt 2 0
HAEZE ASSLICH DU J1Z=2] sQL Server 2008 R2 HIOIEIHIOI A &2 & Al ST LI O 2

AMEZC = cpu 01| IR0 OIS &3S LICH (14000 2| 2+0] 7000 2| gt 2 CH ZESLIDE L& LI
SAA A0 HE Rl L= AI)

TPC-C HIX| Ot = O W E cpu E A= &HLICEH [ ek A saL Server 2017 £ ?Ioll =4l CPU E AFE0t=
S LRt JtA D0 (vCore) =2 A0S =S0| ELICH 2L CIAT E2H01E 4501 2 1H0
ot 2 g2 01 LIt

ClA3ds

Windows EH S0 A C1A 3 42 0IoidtI| fIoH, = =0l Microsoft It ISt D iskspd e LEAA

T2 S AF=ZSHLICIS. Linux E,HE_J B2 FI0O E AMZELICEH Diskspd E &/ @& [, sQL Server
EYMAS 2ol AF2E = 1/0 IHE I} 2 =0f Diskspd S At2ot= 2 0ll CHoll saL Server MVP Q! Glen
Berry 2| XIZ S AMISELICI. B A= L& LICEH:

diskspd -b8K -d30 -04 -t8 -h -r -w25 -L -Z1G -c20G T:\iotest.dat > DiskSpeedResults.txt

(4 710l = HDD Ol Af sQL Server 2008 R2 & DC500M Ofl Al SQL Server 2017 0l AFE &l = GI0IE IHY
=S 0l CHoll Diskspd E A st S QA0 Lt JUCH, F B 25 RAID10 = AFESH4 JH 2
celolBEz 2 ASLICH

6 Source code for the single threaded performance test for SQL Server Ol (&t St AYE AS HAES AA BE:
https://www.hammerdb.com/blog/uncategorized/hammerdb-best-practice-for-sql-server-performance-and-scalability/

7Intel Xeon T2 AHIAl & 0 AF2O| X 22 https://ark.intel.com/content/www/us/en/ark/products/series/125191/intel-xeon-
scalable-processors.html

8 Windows Diskspd & GitHub X} 2 &!: https://github.com/Microsoft/diskspd
9 Microsoft DiskSpd £ AF=Z ol M &t A 52 A AE HI A E: https://sqlperformance.com/2015/08/io-subsystem/diskspd-test-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

04 010l = sQL Server 2008 R2 GIOIE I 0l A2 &= HDD CIA =S 0l OH

et &

OF LE2F /S LI

Total IO
thread | bytes | 1/0s | MB/s | I/0 per s | Avglat | LatStdDev
total: 459390976 | 56078 | 14.60 | 1869.31 | 17.119 | 23.801
Read IO
thread | bytes | 1/0s | MB/s | I/0 per s | AvgLat | LatStdDev
total: 344678400 | 42075 | 10.96 |  1402.53 | 20.563 |  21.948
Write I0
thread | bytes | 1/0s | MB/s | I/0 per s | AvglLat | LatStdDev
total: 114712576 | 14003 | 3.65 | 466.78 | 6.772 | 26.069
Latency (ms)

%-ile | Read (ms) | Write (ms) | Total (ms)

min | 9.2909 | 9.259 | 8.259

25th | 8.306 | 0.722 | 5.497

soth | 14.220 | 2.336 | 18.825

75th | 25,396 | 6.475 | 21.006

96th | 42,511 | 11,673 | 37.731

95th | 56.386 | 15.962 | 51.870

99th | 94.808 | 73.804 | 93.303

_7&/9-5Ql Server 2008 R2 0l| A}E%/=HDD 0ff [} & 4] 0] £ =2} 0/ & Diskspd Z 1t

0l Z 1t = Kingston Technology DC500M S2t0IEE At& &t HI0IH =252 202 Hlwdf EAAIL.

Total IO
thread | bytes | 1/0s | MB/s | I/0 per s | Avglat | LatStdDev
total: 24128364544 | 2945357 | 767.02 | 98178.97 | 9.325 | 0.252
Read IO
thread | bytes | 1/0s | MB/s | I/0 per s | Avglat | LatStdDev
total: 18084192256 | 2207543 | 574.88 | 73585.87 | 9.334 | 09.262
Write IO
thread | bytes | 1/0s | MB/s | I/0 per s | Avglat | LatStdDev
total: 6044172288 | 737814 | 192.14 | 24593.90 | 0.297 | 0.219
Latency (ms)

%-ile | Read (ms) | Write (ms) | Total (ms)

min | 0.074 | 0.063 | @.063

25th | 0.211 | 8.199 | 0.208

5ath | 0.281 | 8.257 | 0.274

75th | 0.377 | 0.333 | 8.365

90th | 0.524 | 0.464 | 0.512

95th | 0.629 | 0.570 | 8.612

99th | 1.384 | 9.868 | 1.272

_72/10 - 5QL Server 2017 0| AFE%/ = DC500M =210/ 20/ [ &t )0/ £ = 210/ Z Diskspd Z 2t

M3

= &S JIE Eet0IE2 saLServer 2t2l =L XIE DM HIOIEHHIOIAL K 01E HE

222 SLICHL
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Z 1 HDD Ol A 16 vCore & AIE 3= SQL Server 2008 R2

Transactions Per Minute (TPM) for SQL Server 2008 R2 with 16 vCores on HDD

Run

o 500K
[ B
e3
400K
5
[=
o
£ 300
o
£
=
2 200k
&
100K
» - I
1 2 3 5 8 13 21 34 55 89

Number of Virtual Users

Run details for each user grouping for SQL Server 2008 R2 with 16 vCores on HDD

Run 1 2 3 5 8 13 21 34 55 89 Total
-
1 2,168 6,538 12,135 25,066 64,157 264,288 467,279 245,656 367,356 497,036 1,951,679
2 1,97 6,304 11,944 24,397 61,361 255,308 469,767 266,931 374,785 508,647 1,981,415
3 2,431 6,409 11,473 24,413 60,478 246,344 453,429 296,048 375,356 516,488 1,992,869
Total 6,570 19,251 35,552 73,876 185,996 765,940 1,390,475 808,635 1,117,497 1,522,171 5,925,963

7&/11-HDD 0)/ A1 16 vCore E AtE /= SQL Server 2008 R2 Z' 1}

10 Windows 2| typeperf Ofl 28t 2 A https://docs.microsoft.com/en-us/windows-server/administration/windows-commands/typeperf



https://docs.microsoft.com/en-us/windows-server/administration/windows-commands/typeperf

Transactions Per Minute (TPM) for SQL Server 2008 R2 with 16 vCores on HDD - Average for 3 runs
507K
500K 453K
. 400K
3
[ =
5
5 300K
[+]
=
e
2 200k
=
100K
2K 6K 12K
0K
1 2 3 5 8 13 21 34 55 89
Number of Virtual Users
1 2 3 5 8 13 21 34 55 89
2,190.00 6417.00  11,850.67 2462533  61,99867  255313.33 46349167 26954500 372,499.00  507,390.33

7&/12-16 vCore =& A}/&E5}E5QL Server 2008 R2 -3 3/ £19/ & 7

Z 1t DC500M Ol Al 16 vCore 2| SQL Server 2017

SQL Server 2017 2| B2, H X 16 vCore E AIE0t= AIAE 2 HIAESH HDD Ul Al & 8 & = sQL Server
2008 R2 2t Bl WSt HE X IFASLICH GO0 & BH&E 2 Bl w It L2 U_SLICH

SQL Sever version and vCores tested 1200K
@5QL 2008 R2 16 vCores

108K 074k

®5QL 2017 16 vCores

1000K

800K

600K

TPM (Thousands)

400K

200K

0K

Number of Virtual Users

Version & vCores 1 2 3 5 8 13 21 34 55 89 Total
Tested

SQL Server 2008 R2 | 2,190.00 6417.00 1185067 2462533 6199867 255313.33 46349167 26954500 372499.00 507,390.33 197,532.10

with 16 vCores
SQL Server 2017 13,783.33 44,434.00 101,094.67 218,795.00 446,182.33 685,820.67 937,663.00 1,027,241.33 1,107,948.00 1,073,629.00 565,659.13
with 16 vCores

_7&8/13-HDD 0/ 412/ QL Server 2008 R2 [} 16 vCore 2/ DC500M =2} 0/ 2 0§/ A1 SQL Server 2017 S/ H] il

MEIN M= 35 = QIAE O] A S LICH SQL Server 2008 R2 A/ AEIO] AFZ XD EIH A0l CHE6H D

UCHH, DcsooM =20l E NI A2l sQL Server 2017 8 s2 =2t A2 LICL EE Y C

HAOHOIE ZZRES AL, M= _!D“OI X Al HE O SQLServerE & &l 6DI st ES "*?:,*%*
[=]3

St 2 &1 ASLICH DCsoom ECH0IEE MEE ZR, JIEESSDILH 2 UIIAMZLZ2 0 E2
EHMEAZS Xelote s8 920 Il HIOIEﬂﬂIOIﬁ E2H N H|Ixet Hs2 RAIGH)| /ol 22 &t




Z 1 DC500M 0l A 8 vCore 2| SQL Server 2017

S Atell= 21 8 JH2| vCore 2t S Bt 128GB 2| Al DRAM 22 VM Ol A B X0t E A diot=
ZOIASLICE O™ BEU 0IF0H = M, Rcl= 2223268 2 KT Aol Hl=et ZUE
= JAUS ALY LICH

Transactions Per Minute (TPM) for SQL Server 2017 with 8 vCores on Kingston SSD
R.“" 700K
1

o 600K
e3

500K

400K

300K

200K

100K .

oK [ [ [ ]
2 3 5 8 13 21 34 55

TPM (Thousands)

1 89
Number of Virtual Users
Run details for each user grouping for SQL Server 2008 R2 with 16 vCores on HDD
Run 1 2 3 5 8 13 21 34 55 89 Total

a

1 ‘ 13,786 48,573 107,97 237,836 392,899 520,022 658,290 651,438 622,793 648,097 3,901,705
2 13,236 46,855 107,257 248,285 402,366 523,914 652,920 655214 628,454 658929 3,937,430
3 13,324 47,170 106,341 237,135 399,016 516,035 650,891 641,046 620,600 647,391 3,878,949
Total 40,346 142,598 321,569 723,256 1,194,281 1,559,971 1,962,101 1,947,698 1,871,847 1,954,417 11,718,084

Transactions Per Minute (TPM) for SQL Server 2017 with 8 vCores on Kingston SSD - Average for 3 runs
700K 849K g5TK

624K

600K

500K

400K

300K

TPM (Thousands)

200K

100K
0K
1 2 3 5 8 13 21 34 55 89
Number of Virtual Users
1 2 3 5 8 13 21 34 55 89

13,448.67 47,532.67  107,189.67 241,085.33 398,093.67 519,990.33 65403367 64923267 623,949.00 65147233
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OtchHel UM, 1 ALZ X0l CHoll 94 2 A& o= W2t ZS2 Al A KA EZZ2HAE LIEFELICH
=M =2 sqL Server 0l 2ol AHE &= CcPU Al2t2] IHEIEIXIE LIEFEE LICH
- . 100
c 9%
2 g 80
g 60 60 §
é 40 40 g
2 3
é 20 29,
2 1
0 0
1 2 3 5 8 13 21 34 55 89
T&14-CPU [fl REAIZIE IHAIEI X E LIEFH 8 vCore £ &8 £/ = SQL Server 2017
M2 49 A XFUAS M, sQL Server = ESH M A Oé* S Xelot)| /o IR B2 CPUE ZERZ
SLICH = A =F2 AIAE SSAIZtIZAH A= 2 Z Kingston DC500M E2101ECQ & =4
SEALICL IS8 e, MHe 2 2 0t X & ot ot 0 USLICH

FONDEX et LIC B,
A& LICH O4LE G E
S+ A sQL Server Jt
ILICL AR OI2i2 &2

AMNEX ==t SIt6 P._,CPU 2EL
NAE SFALdEZZNLAE == =
NAE SFAIZEZZAIAIL DD L
CIOIEE HZCIZRH EHME 2] WL =2 J
AP LI

ouO

=]
]
kO
o
o
S|
>
Y
I

J2ECZ 0I1H24 02 RAID10 EH0IED 99 T BHE R =0 M 1.3ms 2 CIAT THIAIZS
Z|CH 98,000 2| &AD|/M D] 10PS Ol =& 4= QUD| 2L LICH

F89 L [, A|AEIS 8vCore E AFE S0 94%2] CPU 2F 2 1 1%2| THD| Al2tO 2 MBHA x| A
AN A D ASLICH

=2 o i

P N,

HDD Ol Al 16 vCore £ AF2 & sQL Server 2018 R2 2] GIOIE{ 2 OIS HXoll 2&IAI 2.

100
100

it i N & &
e ——

80 82 80

80

60 60

40 40

System Idle Process

20 15 13 20

SQL Server Process CPU Utilization

J&8/15-CPU [}l REAIZIE IHHAEI X ZE LIEFH 16 vCore £ &/ £/ = SQL Server 2008 R2

'Kl OLOGY 18



SQL Server 2017 2l e X & cPU EE Tt SIIoHK E= 07 = ’—‘.’:. A CHE A2t ZZ A A =saL
Server 2008 R2 JI L =& ECI0IEUHIA HIH 2 IHAIZ GIOIEIE =2 M 228 I AIZ2H0] D]
2 LICH &8t HammerDB = =02 EYMME S ':é”‘o”/\laljl H—E-Oﬂ sQL Server L8t =1 CHD|

A2t 2 216K 2f Xl (latch) 2t  (lock) I A CHI| oD [/UASLICEH

I

HDD 2012 2] &2, Diskspd I £ 118 I0PS = H < 1900
C2lolBEE0Hs0 tH Ol &F &l &= E 1L CH

& & A S LIC. Kingston DC500M

-

CtS 2 16 vCore 2| SQL Server 2008 R2 2} = 1} 8 vCore 2| SQL Server 2017 = LIetd| Ul W & 23 21 LI C}.

Transactions Per Minute (TPM) for SQL server 2017 with 8 vCores on Kingston SSD vs. SQL Server 2008 R2 16 vCores on HDD
SQL Sever version and vCores tested ®SQL 2008 R2 16 vCores ®SQL 2017 8 vCores

654K 649K 624K 651K
600K
)
o
5
2 400K
=]
£
E
=
o
= 200K
0K
1 2 3 5 8 13 21 34 55 89
Number of Virtual Users
Release Cores 1 2 3 5 8 13 21 34 55 89 Total

SQL 2008 R2 16 vCores | 2,190.00  6417.00  11,85067 2462533 6199867 25531333 463,49167 269,545.00 372,499.00 507,390.33 197,532.10
SQL 2017 8 vCores 13,448.67 47,53267 107,189.67 241,085.33 398,093.67 51999033 654,033.67 64923267 623,949.00 651,472.33 390,602.80

7816 - 16 vCore 2/ SQL Server 2008 R2 £} H/ il & 8 vCore 2/ SQL Server 2017

0l Z1=sqLServer2017 2l FIHH A=s2 B0 FXI0H OF& vCore =2 2L &= USLICH

Z 1t: DC500M 0fl M 4 vCore 2| SQL Server 2017

Kingston DC500M S 20|20t sQL Server Ofl 228t D =S 0L H WEAH =L = A=A
20t D] ?I6H, 128GB 2| RAM 1t 4 vCore 2 D H =5 =AU SLICH T2 E= HDD 0l Al sQL Server
2008 R2 2| TPM H| W & E { SLILCH.

|_




Transactions Per Minute (TPM) for SQL Server 2017 with 4 vCores on Kingston SSD vs. SQL Server 2008 R2 16 vCores on HDD

SQL Sever version and vCores tested ®SQL 2008 R2 16 vCores ®5SQL 2017 4 vCores
600K

507K

400K

200K

TPM (Thousands)

0K

1 2 3 5 8 13 21 34 55 89
Number of Virtual Users

Release Cores 1 2 3 5 8 13 21 34 55 89 Total

SQL 2008 R2 16 vCores | 2,190.00  6417.00 11,85067 24,625.33 61,998.67 255313.33 463,491.67 269,545.00 372,499.00 507,390.33 197,532.10
SQL 2017 4 vCores 15420.33  51,841.00 114,482.00 200,028.00 278,283.33 348,861.67 345628.67 391,208.67 347,189.00 34419767 243,714.03

7&'17- 16 vCore S/ SQL Server 2008 R2 £} b/ i 3 4 vCore 2/ SQL Server 2017

0l E= 2= AF=XF 20l CHAH sQL Server 2008 R2 2] E 7 TPM 2 4 vCore SQL Server 2017 2| 243,714 2}
Hl1aoH 197,532 A S EHSLICEH JIE& 2, Kingston DC500M =20 E 2t 4 vCore E AFEGH= SQL
Server 2017 2 1.2 HH O B+ SLIC}.

16 vCore 2| SQL Server 2018 R2 2} 4 vCore 2| SQL Server 2017 = | X &t

ArZ XS 25 0AM, OS2l B
AMEX JE2 TPM/AFEXE 2 SLICH

2JF
=

SQL Sever version and vCores tested ®SQL 2008 R2 16 vCores ®5QL 2017 4 vCores
50K

40K

30K

20K

TPM / User (Thousands)

10K

0K

1 2 3 5 8 13 21 34 55 89
Number of Virtual Users

Run details for each user grouping for SQL Server 2008 R2 with 16 vCores on HDD

Release Cores 1 2 3 5 8 13 21 34 55 89 Total
SQL 2008 R2 16 vCores 6,570 9,626 11,852 14,777 23,251 58,920 66,214 23,785 20,320 17,105 252,420
SQL 2017 4 vCores 46,261 77,763 114,483 120,018 104,358 80,509 49,377 34,519 18939 11,604 657,831

_72/'18 - 4 vCore 2/ SQL Server 2017 1} 16 vCore S/ SQL Server 2008 R2 S/ TPM/ AL E A} H 17

TPM/ALZ X2l 2 & 0fl A, HDD Oll Al 16 vCore E AHE St SQL Server 2008 R2 2| 8t B 2| AIE Xt=

2,190 TPM = 2 H & &= AAUSLICE 89 AFE X+ M, SQL Server 2008 R2 2| TPM/AFE Xt= 5,702 L K| B,
HL 4 IH2| vCore 2 Kingston DC500M S 2t0I 2 E AFE &t sQL Server 2017 2 3,868 TPM/AIE XIS
FAE = AASLICH AFS K2 2HE 0l M, sQL Server 2017 2 0 & 3l SQL Server 2008 R2 2 C} 7 2]

1.8 HH L HHE He =z SBLICH




FIA2E S22 Sicte A2 =0l HSot)| 78 = estalel SAE A2l d5= 2E0t¢
SR L SAE IS M= =E T s8ds SHAZULLFAIAZ2E T (2 LAE MBUIA
AU E AZES )2 Sote FUHEA JAZ2E +E A Hot= U ERE SAE MBS = 2HAE
Set3NAE S 2Eeds SIHAIZLICH

SSD(DC500M) 2 A H Ol 22l (Server Premier)2 0| £ 0 &l Kingston 2| D& s GIOIE dH MEA Y
HIel s2ES /A2 g8 IS s 2 0tL et @XM TCO(E AR HIE)E S01HME
HIALIAS =2 S = HSotH A S0l H e gt Ul E(cost-per-performance)= JtsS A & LICH.

ZRHI SAE NHE EL2ZM,SIEANA AZENNH 2F2 20l A HIES L = USLICH
HAE S A E M 2E2 A0IHE0I MAlIE 2S5 A-HAE AIAES NI Bl S
SOl AZERAN 2Ol A HIE2 2 Jtsd 2 Ot Al BF= Al 10 4ol OF of

rr

ATERN 2O AHIE2 S AABHIZUHAM Y &2 XM, £361 SQL Server Standard Edition &
DY 2Ol A HIE22 16 vCore 2| S Al AE HIE 2| 113% S X+ K| & LICH.

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 $56,121.38)
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%
Percentage of the SQL Server license costs compared to the hardware and 0S 28% 56% 113%

&'19- H/& 2 DC500M E2H0/EE &E5tvCore O 24 0F M A HIEZ L0} FH Z0/=X 00 et M BHE b 1

X2 52| 2018 AB3 AARCE LIS SEATIE 22 0 N2 S2 T0jw A0/}
ZRGICHE 2010101 Y8 Hots M2 e 4+ YsLC

/O TADIAI2IDH 2 CPU ZE T 5D K E H50| 2T ALBX 01 M E CPU B
SRR

K Kingston 2



Data Center DC500(DC500R/DC500M) J| & & Solid-State Drive(SSD) It Hote| HIZLIA =RE HE A

Z| & 3t& 4= =Xl Kingston Technology 0l 22| 6H04, Microsoft SQL Server 2008 2| & 22 & E sqQL
Server2017 2 OI0I D01 &S M FI2Z2E S84 S HHGID TCO E XFAAL.
https://www.kingston.com/us/ssd/dc500-data-center-solid-state-drive 0l 22 3t0{ Kingston DC500 J| & &
SSD Ol CHoll 4 &0t 2EAAI2L.

https://www.kingston.com/us/support/technical/emailcustomerservice I A 2t0IE & L& AIESE &
USLILCH.

DB Best 2| &4 Wt gH)]

DM SAE AH 2H L AAZ2EI MSIQ HAE SF N SLE 210/t M5t = 22,
OlHE X0I=0lS S2EN FSS 0|12 242 LICH MSIQ HIAE &H Bt JIA L eS|
SelE0 ) HEL JUCH, 2EE 2= SASHHAES BHFSCHD LX|0H 0| E2EH I
Jtsd 2 BIlole 228=0| DBBest 0l 22/t XA S| S48 8H 2] HIIE HEE LS

&L

https://www.dbbest.com/company/contact-us/S Eoll 22 HGHF=AIAI L.

u
ol

&L =, Dmitry@dbbest.com 2 2 Dmitry Balin 0| Hl H &6t AL 2 M2 MAHS OFR Ol HILE A kol

FHA L.

K Kingston 2


https://www.kingston.com/us/ssd/dc500-data-center-solid-state-drive
https://www.kingston.com/us/support/technical/emailcustomerservice?showtips=true
https://www.dbbest.com/company/contact-us/
file:///K:/jobs/bigword/202001/20200109_%2021961574_HA19311535_KG_Linda/Target/이메일:Dmitry@dbbest.com
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CtS 2 Dell PowerEdge R740XD 2 5 JH 2| Intel Xeon Silver 4114 2.2G AtHH & = 20 ) 22| 2 04/40 N
JbaF D0l CHSE AHIH HI 2 B2 A 2 At2 &I LICH

PowerEdge R740XD - [amer_r740xd_12238]

1 595.42
Estimated delivery date: Hov. 9, 2018 7.

210-AKIR  PowerEdge R740XD Server
329-BDKH  PowerEdge R740/R740XD Motherboard

461-AADZ Mo Trusted Platform Module

321-BCRC  Chassis up to 24 x 2.5 Hard Drives including 12 NVME Drives, 2CPU Configuration
340-BLBE  PowerEdge R740XD Shipping

343-BBFU  PowerEdge R740 Shipping Material

338-BLUS  Intel Xeon Silver 4114 2.2G, 10C/20T, 9.6GT/s , 14M Cache, Turbo, HT (35W) DDR4-2400
374-BEPP  Intel Xeon Silver 4114 2.2G, 10C/20T, 9.6GT/s , 14M Cache, Turbo, HT (85W) DDR4-2400
412-A81Q  Standard 1U Heatsink

412-A41Q  Standard 1U Heatsink

I70-ADNU  2666MT/s RDIMMs

I70-A41P  Performance Optimized

780-BCD5  Unconfigured RAID

405-A8HR  PERC H740P RAID Controller, 8GB NV Cache, Adapter, Full Height

619-ABVR Mo Operating System

4215736 No Meda Required

385-BBKT  iDRACI,Enterprise

528-BCBW  iDRAC Digital License

379-BCQV  iDRAC Group Manager, Enabled

379-BCSF iDRAC.Factory Generated Password

330-BBHD  Riser Config 8, 5 x8, 3 x16 slots

540-BBEW  Broadcom 5720 QP 1Gb Network Daughter Card

384-BBPT & Performance Fans forR740/740XD

450-ADWS  Dual, Hot-plug, Redundant Power Supply (1+1), 750W

350-BBBW  No Bezel

389-BTTO  PE R740XD Luggage Tag

350-BB)V Mo Quick Sync

750-A%BF  Power Saving Dell Active Power Controller

770-BBBQ  ReadyRails Stiding Rails Without Cable Management Arm

£31-A4CK Mo Systems Documentation, No OpenManage DVD Kit

32-1286  US Order

813-8068 Dell Hardware Limited Warranty Plus On-Site Service

8136075 ProSupport: Next Business Day On-Site Service After Problem Diagnosis, 3 Years
813-6087  ProSupport: 7x24 HW/SW Technical Support and Assistance, 2 Years

Thank you choosing Dell ProSuppart. For tech support, visit //www_dell_com/support or call
1-800- 945-3355 !
900-9997  On-Site Installation Declined

9732426  Declined Remote Consulting Service

70-ADNI  BGB RDIMM, 2666MT /s, Single Rank

400-ASEG  120GB SSD SATA Boot 4Gbps 512n 2 5in Hot-plug Drive, 1 DWFD, 219 TBW

400-AWLI  Intel 1T8, NVMe, Read Intensive Express Flash, 2.5 SFF Drive, U.2, P4500 with Carrier
450-AALV  NEMA 5-15P to C13 Wall Plug, 125 Volt, 15 AMP, 10 Feet (3m), Pawer Cord, North America

_78&/ 20 - Dell PowerEdge R740XD A} HI £ & 2 A

589-3435

[T

Kingston Technology = 2ct0|HE L I E AIABES RISt W22l &5 SHMOID =20, Mal=
KTD-PE426/32G 22| 22 AIE0t) |2 Z2HMUSLICH AH= ST cowltofl EHE 240 2 E2
AMEMD DS E $204.99 2 LICHXXX & S TH). MH K222 & “A0H” 12 2 $4,919.76 & LICH.

1 Kingston Technology KTD-PE426/32G 2| SEA J123 22019 H 10 & 16 &
https://www.cdw.com/product/kingston-ddr4-32-gb-dimm-288-pin-registered /4862854 ?pfm=srh Ol Al 23 A& S LILCH.



https://www.cdw.com/product/kingston-ddr4-32-gb-dimm-288-pin-registered/4862854?pfm=srh

SQL Server 2017 HIAE AIAE 2] B2, Kingston Technology = 8 Ji 2| SEDC500M 960 GB SATA 6Gb/s
CColOIEE M3 SLICHL Ol & F Ib’E S cowe] 2 =0 A $226.99 0l S HIEE
$1,815.92 2 LICHXXX & & H).

SQL Server 2008 R2 HIAE A|AEO| H22 8 JH2| Dell 400-ATIL =E2H0I1E9| I HIE E R A It
2L USLICH

Billing Address Shipping Address Ship Method

Kingston Technology Company, Inc
17600 Newhope Street

Fountain Valley CA, 92708 , Comments
USA USA

400-ATIL DELL 10,000 RPM SAS HARD DRIVE 12GBPS 512N 2.5IN $195.00 $1,560.00
HOT-PLUG DRIVE - 1.2 TB,CK

Pieces k]

Lines jil Sub Total $1,560.00

Freight $0.00

TOTAL $1,560.00

&/ 21-8 /S Dell 400-ATIL ECFO/E S Tt HIE & 2 A

HAE ANIAE2 ot =R HIS Y LICH

Q
010
H
rr

R SQL Server 2017 SQL Server 2008 R2

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-AJP1 1.2 TB SAS 1.2Gb/s $1,560.00
& Al $14,331.30 $14,075.38

&/ 22-6lE810/ AH HIE

12 Kingston Technology SEDC500M/960G S 210/ 22 2 24 )12 22019 H 10 & 16 2 M5t SLICH
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— o -
L2TEQH SHS

HIAEE A AE 2 Windows Server 2019 Data Center Edition 1 SQL Server 2017 Developer Edition %
ANSHSLICE OFcHOll MIAIE 2H0l 8 A H| =2 sqQL Server Standard Edition S AFE3H 10, 1 0|8 = saL
Server )} 29 HIZ22I0 ME2E £ U= 224 20 L 128GB HI 22l E X &S| IS LICH

sqQL Server 20l & A 0f| CHol

0l &2 HE 0l Al Ol At=l sQL Server 2008 & 3 2 & = sQL Server 2008 Standard Edition S AFE3&H D
Standard Edition of SQL Server 2017 = HI= A= & 24 LI CY.

ol

SQLServer 2| £ Jtat At E S [, 2 JHXl 20l A HES DAE = UAsUICH.

0

o ZAHVMESEEZOIHdASE EUASLICE 2ZVM 2 VM E Z A 4 D 2| Standard Edition 0f CH oH
SOl A S 2ASLICHS JH OIS D&l ZHE AtEStvMm & L&),

e Standard Edition “Open no level pricing (USS)” & 2 JH DO B $3,717 & LICH4

o UBINOZ JIAN A0 (vCore)2t 22| DH2 HIE2 2 U 1 0I A 12, Dell PowerEdge R740XD
IZMAUHA OlE Jtsst AH S0l TH AdE Jl=2 ZF=AUASLICH

e PerCore 2= AtE0t= HE vM 2| 2tOIHAE o, D22 vMm 0l 2= 2 Jta ZH(E=
Jtat L2 AIA, It cpu, JHA A E)0 CHet 2 2Ol A S 1016 OF otH, vivi & 4 2.0
SOl A D R AULICH 2Ol A S 2lol, Jtal DHE SIEAN AdEZ 0HE SHLICH.

BRINAE=US A2 sQLServer 2017 20| & A JIOIEW M &2 %= UASLICH
https://download.microsoft.com/download/7/8/C/78CDF005-97C1-4129-926B-

CE4A6FE92CF5/SQL Server 2017 Licensing guide.pdf

14sQL Server 2017 2| D=2 2019 E 10 & 16 L 0fl & 245t A S LICE: https://www.microsoft.com/en-us/sql-
server/sql-server-2017-pricing

'Kl OLOGY 25


https://download.microsoft.com/download/7/8/C/78CDF005-97C1-4129-926B-CE4A6FE92CF5/SQL_Server_2017_Licensing_guide.pdf
https://download.microsoft.com/download/7/8/C/78CDF005-97C1-4129-926B-CE4A6FE92CF5/SQL_Server_2017_Licensing_guide.pdf
https://www.microsoft.com/en-us/sql-server/sql-server-2017-pricing
https://www.microsoft.com/en-us/sql-server/sql-server-2017-pricing

Ct22l E = Per Core 2 2 1}t Standard Edition 2 AIE 8t VM 2| sQL Server 210l &8 A Bl E 2 LIEFRLICY.

SQL Server Standard vCore ctO| & A 2ol A HIS
Edition 2-2 0 ™

$3,717.00 4 $7,434.00

8 $14,868.00

16 $29,736.00

&/ 23 - Standard Edition £ A}E5F= VM 2 Per Core 2F 2/ &7 A

EAIG], vCore 2l =2 =0|= XA 2 sQL Server 2008 R2 Ml A sQL Server 2017 & S JHO0IEE [ 2R H
ol

Windows Server 0] & A0 CHoll

Ol Al A &2 Windows Server 2019 Datacenter Edition = ALE0HH, 2ol 8l A AH Y S HIEH2| Hyper-V
VM = Ml S & LICt Datacenter Edition 2| JtZ2 2 16 2 2t0l & A0l CHoOH Pricing Open NL ERP(USD) 2
$6,155 A LICH 2 22l AH0ll= 20 20Ot ‘RAQEE, Window Server 2019 Datacenter Edition 2| J}23 2
$12,310 2! L|CFS,

ZAAEHIS
OS2 H=HAES AIAES S GEANH R AZEAN HES 2EHSLILL
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 $56,121.38,
Percentage of savings 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

_1&/ 24 - HDD 0f| 41S/ sQL Server 2008 R2 4! 24 1 Kingston DC500M =2t0/EE AtE3t4 2/ 8 vCore S/ SQL Server 2017
Aol = HZ H D

IIM = 4= A5 0I, Kingston Technology DC500M =20l 2 & sQL Server 2017 &/ 3 0| 2 Rt vCore S
166 I0IA8INE ZELCEM, ZLE HIZES ME2 A F0H0 AH=2E == JUSLICH 4 vCore 2
MESI I B2 $7,434 E S0ll, Windows Server 2019 Datacenter Edition 2| 20| & A H| = 2|

60%E S = AsLICL

152019 & 10 & 16 & 2 A4S Windows Server 2019 Datacenter JF23: https://www.microsoft.com/en-us/cloud-
platform/windows-server-pricing

'KTECg‘OLOGY 26


https://www.microsoft.com/en-us/cloud-platform/windows-server-pricing
https://www.microsoft.com/en-us/cloud-platform/windows-server-pricing

18 1-sQL Server 2008 R2 Ol = SQL Server Ol EIFEL Al IS i 7

—_1&l 2 - Kingston Data Center DC500M - solid state drive - 960 GB - SATA 6GD/S .....ccvvvevrerirerieeieeieeieeenes 8
Z1E) 3 - POWErEAZE R740XA RACK SEIVEN ....o.vvieieviretieteieeteeetet ettt ettt ea et eb s b et et ns et e s ebe s ese s ese s ese s ese e 9
_1& 4 -Kingston 2| Server Premier - DDR4 - 32 GB - DIMM 288-pin—-SS& W22l 2 ..o 9
1 & 5-Dell -hard drive - 1.2 TB = SAS 12GD/S ..ccuuiieieeeee ettt ettt ettt et s e e s e st e sasesaeeaeesaeesaeeas 10
18 6-157GB HIOIEHHIOI A E <18t 2,000 AR A I U= TPC-C E A A SH= sQL Server VM 2
CIA T IOTOFR. ettt b bbbttt et b bt e s st b et e ae s b eseas s s esennsene 10
18 7-TPCC 2,000 AIHOHRA GIOIEHIOIAL] ZE HIOIE I i 11
2 8-OLTP R Z2 S0l E ZSHE SAL SErver A ottt 11
—1& 9-sqQL Server 2008 R2 0l AFE Zl= HDD 0l CH&F GIO0I &l Z=2t0l E Diskspd Z Dhevveeveieieeeeeee 14
_1& 10-sQL Server 2017 0fl AFE &= DCsoom S2101E20fl TSt IOl 8 =2101 2 Diskspd Z2 1t .......... 14
Z121 11 - HDD Ol Al 16 vCore E AFE 0= SQL Server 2008 R2 Z BF ... 15
18 12-16vCore = AIE0H= SQLServer 2008 R2-3 S| Sl T T .o 16
—1& 13 - HDD Ofl M2l sQL Server 2008 R2 CH 16 vCore 2] DC500M =210 2 0l A

YO LI =Y V2= L0 b S I | T PR 16
8 14-cPU U SEAIZI2 HEEIXI 2 LIEFH 8 vCore 2 &l 3 & = SQL Server 2017 .....ccoveveevevennnen. 18
8 15-cPUH R AIZL2 IHEIEIXI 2 LIEFH 16 vCore 2 & 31 & = SQL Server 2008 R2 .................... 18
_12 16 - 16 vCore 2| SQL Server 2008 R2 2t H| 1 8t 8 vCore 2| SQL Server 2017 ......covvvveeeeereeeereereeeenan 19
Z18l 17 - 16 vCore 2| SQL Server 2008 R2 2} H| 1 St 4 vCore 2| SQL Server 2017 ......cveveeeeeereereereereeverenas 20
18! 18 - 4 vCore 2| SQL Server 2017 1} 16 vCore 2| SQL Server 2008 R2 2| TPM/AFE AL Hl 1l .................. 20
2 19-HI= % DcsooM E2H0|EE S&tvCore 2l 240 &M HIE22 L0LE I AH S0l=X0l

CHBE TIBEEL HI I ottt ettt ettt et et et ete et e et et e st e st eseeseeteebeeteesessensesseseeseeteeteseesensensenes 21
218 20 - Dell PowerEdge R740XD KA HIZE B Al oo 23
18 21-8 JH2| Dell 400-ATIL ECH0IE 2 KM HIE A o 24
T 22 -TEFE O, AEH BIE ottt ettt s s s 24
18 23 - Standard Edition & AFE 8= VM 2] Per Core 2FOIE A s 26
_1& 24 - HDD Ol A 2| sQL Server 2008 R2 4! & 1} Kingston DC500M ECt0IEE AtE St 4 & 8 vCore 2
SQL Server 2017 A EHO| Z HIE HI L cooviiieeeeeecceeee ettt et 26

K Kingston =
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o AL

Kingston & Kingston & 11 = Kingston Technology Corporation 2| S5 & H 2 L|C}. IronKey = Kingston
Digital, Inc 2| S5 A HYLICH LE A2 BR.EE &HE= 2 A AKX A LICH

tel, Xeon ¥ Intel £ 1) = Intel Corporation &£= 0| =1+ J| EL

H 2ILIC}. Active Directory, Hyper -V, Microsoft, SQL Server,

231 E 0=, JlEt =20t £ = 1 250l U= Microsoft

ME L= MelAa E—'i'é'%ﬁH%ilMol AT = MUHIAEQLICH

ChS2 80He CHE S AS AHEALICHI
=)W D MM 4 T= 85
Windows, Windows Server £ Window
Corporation 2| & ZE 2/ L|Ct. J|Et 3

Int
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