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SQL Server 2008 & SQL Server 2008 R2 Z{FF L TLV S 1 ¥(X. Microsoft RN B T—ER—XD
HR—bFE#RT (E0S) ‘L1=2019F 7 BICEXRLEIREICEmLE L=, .Microsoft [£. EOS [Zf-
THUTLIADSALServer ) 1) —RIZHT A X1 ) TAEBHITIOTSLD) ) —REFIELFE
Lfzo SNBDT—ER—=X[F. NYFUITINBZKRELUYRVIZCETBL. ZLORHNEHICES
LB BYES,

A EDEHT, £, BEOERIZKW., AV TLIRDFEFIZT HHLENH S SQL Server
200827 —V O— FEBITHELIUHET HICIE. BERAXMPEDNEV ) 12— 3 UARETY,

ZDHRTA FR—/X—TIlE. RFDY—/\—& K U Kingston Technology DC500M T2 —T 54 X
Y1)y FRAT—F FES4 7 (55D) & Microsoft SQL 2017 Windows Server 2019 Datacenter Edition % {&
FALT. saLServer2008 DT —Y A— RERHFDN—FIzF7ELUEY I o7V )a—ay
2. ERAXSERNSWVAETHBITTESILEEINLET,

DB Best Technologies &%t B Kingston Technology &1 L. 8 DDIRE 7 (vCore) ZEfEZ Tz saL
Server 2017 & Kingston Technology DC500 T2 —TF 54 XYYy RRAT—F K54 J (SSD) D
HAEHEMN, N—F K547 (HDD) #FEMA L 16 {E® vCore %1 A 1= SQL Server 2008 R2 & U %
SRICIHMETAHEFERIELEL, HLLWN— 3 20D sQL Server [Z SQL Server 2008 Server %
TYTTL—FTEHZLERFILTVEIBEHRERATIE. T—42. BT B KU tempdb [
HOD RS A4 JZFEHIN TSI ENKSHY FT,

1 TSQL Server 2008 and SQL Server 2008 R2 End of Support] <https://www.microsoft.com/en-us/sql-server/sql-server-2008 >
252124 H1=0IZ. TSQL Server 2008 %, SQL Server 2008 & & Uf SQL Server 2008 R2 DEAD 1 J—RZEHLET,
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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
https://www.kingston.com/us/ssd/dc500-data-center-solid-state-drive?Capacity=960GB&Model=Mixed-Use

LD ST, 4 DD vCore & &£ U Kingston Data Center DC500M SATA 6GBps 960 GB K5 4 J# %
79 % SQL Server 2017 T 2000 DI = 7/N DR ZE{EFA L. HammerDBTPC-C RV FIY—9 &E{TL 1=
54 . 16 vCores & Dell 400-ATJL 10,000 RPM SAS 12 GBps 1.2 TB HDD Z{# 9" 5 SQL Server 2008 R2 M

BEIYEBN-EREIEELIZELEEZRLET,

Save 75% in SQL Server Standard Edition licenses upgrading to

SQL Server 2017 with Data Center DC500 Enterprise SSDs = K!!!ﬂ&t‘!! .

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: K
©5QL Server 2008 R2 with 16 vCores 40.0K
K 38.2 :

®SQL Server 2017 with 4 vCores o /é«% 4.8K

Managing Data and Applications Anywhere

HDN—=F DT T A—D—0I 5 RRUA =TT 2=FRDORFI—VICEDE, HLI—
oarmsaLServer b, T—H2OT H KU tempdb [Z SSD ZF{FET 5 sQL Server 2017 [ZFB1TT %
Z&T. veore DFEAEZFLT ZEMNFIBALTULET,

SQL Server 2008 R2 H—/\—% SQLServer 2017 I2 7w FH L—RF 3 & NI+ —< U AAMELEL.
sQLServer DT A £V RAAR b E 75%HIMTERDE NS LT !

SQLServer2017  SQLServer 2017 SQL Server 2008 R2
Component SQlServer2017  SQLServer2008R2 oL oorver Al L

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 $41,509.30 556,121.33_
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 H—/\—I[%. BXDY I bz 7 EN—KY T 7 TRBIIEFTINEIZH—/N—¢
LTEBRESNhFE LIz, BEERMIZIE, ARL—TF 14 29 2 AT LIZ Windows Server 2008 R2 Datacenter
64 Ev bEFERL. BRHDOT 2774V ERTT7AIILAIZRAID10 & LT 2 DOWYHERY 21—
LTHEREINT-., 558 8D Dell 10K SAS (Dell E}F@&E S ST1200MM0099) K54 TH#FERLE L=,

saL Server 2017 H—/N\—I&, JRFFDY—/N"—E LTHEREINFE L, BERMICEH. AXL—Ta >
4" $ 2T L2 Windows Server 2019 Datacenter64 Ew FZ{FERHL. EROT—2 7 74)LEQ5 T 7
A4IJLAIZRAID10 &£ LTZDOD®EARY 2 —LTHERSINI=. &5 8 &® Kingston Technology
SEDC500M960G FZ 4 JZ&FEALFE LT,

mA DY —/\—I[L, Windows Hyper-V TR SN E L1, SQLServer 2008 R2 > AT AIZIE, {&%8

< URIZ 16 D vCore & 128 GB M RAM %A F L 1=, SQLServer 2017 Y AT AlL, RE<TV
FAIZ 128GB M RAM Z{Z1=. 8 DD vCore & 4 DM vCore THREEEINFE L 1=,
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SQL Server 2008 [&, B E X L1=sQlLServer T—AR—X 1) IJ—=X[ZZ(fioh, 2019 F 7 AIC
Microsoft A% SQL Server 2008 MHR— &R T (E0S) L1=Z & T, ZLDEEHRINEELREZR
AFEL, RELOEBAT., FLIEBAEOEKRIZHEWLN., AU TLIADFFIZTILHENHDT—
BAR—XJ]—4O—KFDE=HIZ, HR— RO sQL Server & & U Windows Server® ) 1) — X [Zxf3"
5B1TEEC. BAXMPEDEWNY ) 12— 3 UHAMETT , Microsoft [E SQL Server & Windows
Server DA AIZCDODNWTATZEDSA BV RETIVIZEBLIZF26H. S4BV ADRENE Y EH
27 Y ., REZENAEIYSEMIZOCESICHE->TLEVE LT,

ZLDHEEHRTIL, sQlLServer2008 7—9 O— FABREERITINTILNS 2008 FRD/N—FO 7%
FOVKELL, BITLET7—0—FREETTIHLON—FIOIT7ZEZRETILENHY ET,
ZLOERENHYFT, MEBY—/N—, REET—IO—FZRAMFTEIH—/N\—, TS5/ R—
RSO ER, WANR—AVN—=DFRFERIEFETITIVT—T7—FT9F v, #EERD SAN £1=I1L DAS
A=, FEEFLWLWYIFIZT7EENDA M L—CYYa—3,

FEED Microsoft DV I F I T T SA BV RETIADERIZEY ., SAERADBIRNE YEHIC
BY, YIFIZTT7S5A 2 RADAR MR VRTLOBIARMNDODREEZEOHDLSIZHBIFE, V
TrhDz7534 D RAODIARMPEMLE Lz, ZRITHED. SAEVRREZERNIE, Sl
AELTIVRINEEF>TVET, +H9EBERICEODVTRIRIWE, VI 754tV RT
ArERNRICHZZZENTESZZEEZ NI SIRALET,

DRI A FR—/N—TI&. Kingston Technology Data Center DC500 Enterprise Y ')y FXT—F K35
47 (SSD) #FERTHET, ERMNBEEIR M ESAEVROARMNE39%HIBTED L%
EIELFET,

CDHRTA MR—IN—BELURFT—H 7Oz FXEIF. N—FY9IT7LRTLT7—FT5H
FxEY IO TICEITHEEDEILEERT S5FaZE=IE L. SQL Server 2008 MDH7R— F &
TIZRLLEBETAERSBWVEENERT AREICHTI2EANDRENENNY ) 12— 3 VEER
LET,

3 Windows Server 2008 & & Uf Windows Server 2008 R2 M4 7K— MET 4 2020 £ 1 BIZFEEHNTLET . Window Server 2008 and 2008
R2 End of Support] <https://www.microsoft.com/en-us/cloud-platform/windows-server-2008>% S L T 2 &Ly
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365 H 24 BRI DI ERFRE & S5 2 E KT 51 EIZE 4t 1= Kingston Enterprise SSD (X, FBIRIBE%:
NITA—TREBEMLGTR FER-EEHEZHAEGHOELIEHER ML —CFERBELET,
Kingston @ DC500 & 1) —XSSD &, 7—/ O—FIZH L THRLEBRAXMDEDENSSD ET—42 >

\BIRTELLIITTH-ODHKEEEIRELEST, XL, &R, VY 1—~> 3., B&Y
H—EXLANLEE (SLA) ZmBIELNDIMRERZERHET, Kingston D DC500 ') —X SSD I
NLDEAFITRA DL SITHETSNATUHET,

Microsoft SQL Server 2017

sQLServer2017 (. S>3V T4 ALET—0—FO=Z—XD=-HDEEHE. X2
T4 B;Uﬁ'ﬁiﬂsémt”ﬂwér’& oS4 bS53 0B (OLTP) T—2R—ZXA
DAFEYVRNITA—TVRIZEN=-T—2T5Y b IA—LETIREBELET,

SQL Server 2008 R2 LAF%. sQL Server F—L&, 2017 Y J—RX T 100 B2 2B EL ISR ZIZMH L
TEFELT=,

WHAT'S NEW IN SQL SERVER 2017
SINCE 2008 R2

OLTP Performance Business Intelligence Hybrid Cloud
S{JLS ata T ance
D: nt project n of dut onfigur alerts L. oS Wit

et Data Encryption

SQ Server Auit
ols SO Server ine-grained audiing

Ml Data \
Warehousing

X 1 -5QL Server 2008 R2 LIFE(Z SQL Server [ZE01 & #1 /- a5
SQL Server 2017 CHIEATE DX E/ OLTP NEBHEEEIZIZ. LITAHY FT -

o NITA&—T R :sQLServer DFEEAEVAY—ILty MK, BERIEEEXIISINIEBR. &L
WoF AT, NI+ —TURZEIMICHET H5-ODFR—FERHBLET,

o EXaYTFA4HEELULAVTSA TR salServer DAEEALIZEHEL, RERE L UBEFOT—
BERETDHEHOH L OEEENEBIME ., Always Encrypted (FBEFEES1E) & L U Row-Level
Security (fTLRILEF2 ) T4) BLEDFHKENEMESNFE LT,
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https://www.slideshare.net/BillRamos1/whats-new-in-sql-server-2017-since-sql-server-2008-r

o AN BET. EHMEDBE VT A—I U ATHI SN S SQLServer £, BFRIDEIDHEAS
FHMTHRERMLGNY I TV TO=ODFHMEEL £, AlwaysOn [CEEAH L LMEREREFBML
TWEY,

o WERME : AVEaA—Ta42T. ALL—UELURY NIT—FJI2EIT3F -G ELIZK Y.,
Sy avy T ahILiEsQLServer J— O— RIZEE., ZENSZONET,

o U579 KH—ER :sqLServer & Microsoft Azure DFTLULNVY—ILIZEK Y. 959 FADILEN
SHICEHBIZHEYELRZ, NyFERA. NV I T7yvTELIUKEBBRY) 12— 3 VEBEL.
FUTLIR, T53AR— L ISHDRFELEFBAEHISOEDEZTHL>THENY—RIZTIE
ATEEY,

COTAME, A VAFY OLTPHEEZFIAT HRDYIC, TIAILFDT A RIR—RADT—T
IWEFERTAZEICERFELHTTULET., ZHlL. Kingston Technology M DC500M K54 & saL
Server2017 AL, T—AR—XRIZERZMATIC, BfMALT7TYTIL—RETT, RFD/N—
FOT7TEITTSHIELIZKY, SQLServer2008 7—I O— REETEDILERT I ENEE
Eot=hbTY,

Windows Server 2019 Datacenter

Windows Server 2019 (&7 5 FIZRIGE LA R L—FT 4 VIV ATLTY, ESRRADREEHER
BT TNVT—2avblA VISR OF X)) T4 %EML. Microsoft Azure IZE Y b %
BfA/ R=La3VFRHBELET, AFL—DO8BAN LR SDE. Windows Server 2019 [Z1E, V7
FOTT7EERBRARL—DERED T 7 A I —N\—DFEE LR EENEENTULET,

Kingston Data Center DC500 SSD & 1) —X

Kingston @ Data Center DC500 (DC500R/DC500M) (&, A Y FILbE L WESEOY—/N\—EH/AIC
EtS Nz, &HD 3DTLCNAND #{EM L -S4 AE%: 6Gbps D SATASSD T9 . HT /31 X
Kingston MEEZ L QoS BEH-Zidf-LTH Y. FRIFEELS VA LI/ONT+—I R E ., BIELEG
HARYBELVEZTAHABRDOT T, FPRAIGELRELATUOCHERIELET, AL T2 053—=27,
EvIT—4328H. V759 FaAVEa—Ta429. YVINITTEER ML =D, BRT—2R—
R (0DB) . T—AR—RF7FTYHr— 30, T—RAIITNIRBEDEERERLEIEEZ L
MTEET, 480GB., 960GB. 1.92TB, 3.84TB DHBEETINAEIATLET,

Kingston

960cB

& 2 - Kingston Data Center DC500M - /) v KX 7— ~ NS+ 7'~ 960 GB - SATA 6Gb/s
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IN—FDx7

ZDTA LTI, ZE®D Dell PowerEdge R740XD H—/N\—ZERALFE L1z, —DI&. Dell 10,000 RPM
SAS1.2TB/N\— K KS5 4 J%{EHA L T. Windows Server 2008 R2 £ TE{TE N TLV5 sQL Server 2008
RRDARNUFI—VIZFERINELz, ik, sQLServer2008R2 ZF-ETL TS Y —/N—D
WMRMELEDTT, —HBDH—/ \—[L. DCS00M 960GB YV IJ v KATF—k K54 J%&EAL.
Windows Server 2019 £ TE{TEh 5 SQL Server 2017 DA FI—IIZFEHINFE L=,

LY —/\—I[L. Z DD Intel Xeon Silver 4114 2.2G, 10C/20T. 9.6GT/F. 14M ¥ v < 2. Turbo.
HT (85W) DDR4-2400 7O+t vwH—% &5t 40 DIE7 (vCore) TEARALE LT,

[&] 3 - PowerEdge R740xd Rack Server

&Y —/\—IL. &5t 768GB M RAM % (g 2 % Kingston O Server Premier KTD-PE426/32G »* E ) D
EVa—-ILE4EBELEL,

ing§\0 L D“

TEC

K

& 4 - Kingston @ Server Premier - DDR4 - 32 GB - DIMM 288 £> BERFHAX EEZ1—/L

SQL Server 2008 R2 M1=HIZ. 8 BD Dell-/N\— K K54 J-1.2TB-SAS12Gb/# KS 4 J%FRHL E
L=,
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&5-Dell-/V— R RS54 7-1.2TB-SAS 12Gb/#

MED KRS A JIL, sQLServer T—R2 77 A JLIZERINDH/EAR) 2 —LELT, 64KR NS4 T
BELUV 64k EY L THAXDRAID 10 Z{EAT S 8GBNV ¥+ v 1 %KX = PERCH740P RAID O
FO—S—%#FRALERINELz, thOEED K54 T4, SQLServer AT 77 A JLIZERSH
BHHEAR) 1 —LELT, 6sk R MSATHIVBKEIY BTHA XD RAID 10 THERENFE LT,
RADO Y FA—F5—DEFEHAH. 74 FRAIL—F vy iazERALEL,

YIbkx7

BERT A B LY —s3—I&. Hyper-V D% E|% %D Windows Server 2019 Datacenter (10.0, EJL K
17763) TETINF L=, EBHiESNI=X F L—U(Z1E Windows Storage Spaces Z{ERT A2 & %
BMEFLZELI=, LML, StorageSpaces [£. Windows Server 2008 R2 Datacenter TIZFRTEHMo7=
DT, RADAY FA—S5—%FRALTA RV EZEBRTHEEERLEL,

K —n—IlL. FILFh 16 BD vCore & 128GB D RAM Z X -—EDRE T O THERINEL
fzo TARY—N—IZFS Y3 0%EET S HammerDB 7RSS LFEFTT 5EHDTR
KSA/N—VM & LT—DDEEEFHLEL -,

SQL Server 2017 7—% A— KI&. Hyper-V R < > TEITEI N, Windows Server 2019 #%4° X k 0S

& LT, sQL Server 2017 Developer Edition 31T L. 16 fElMD vCore Z#ZEI L FJ, SQL Server 2008 R2
J—4% O— K&, Hyper-V{RET L > TEI TSN, Windows Server 2008 R2 #4° X k 05 & LT, saL
Server 2008 R2 Developer Edition & & U 16 fEM vCore #XEITL £ T,

TARILATYMIIIULTAEENET

SQL Server [& sysprep &
FALTEVWMIZA VR

Fr—ILEnFELT=
D: 282 T—% 64k THDIA+—< Y b TPCC T—%(193). TempDB T—%4 (16)
L: 400 a4 8k THI4+—< v k TPCC A 4%'(20). TempDB A 4%(0.5)

&6-157GB T—X N—X FH[Z 2,000 DV F/INIXEFEZ /= TPC-C #FE{TL TLVESQLServer VM DT+ X L4 TF 7k,
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AfER E HammerDB DY 7Yy T

HammerDB YV —JLZERA L T, 2000 DD 7/\NDRARIZTPCCHIGZ L S0 Ho 3 00—oA—F
HERLELZ, HammerDB [, —fRICT—FR—XADAUFI—JIFHSIN, 232 =TI
FOTEEINTVEERFEDLILELDTY, TPC-CIE, OLTP T—o O— K@AIFIZ S UHY

L3 VABHEETES (TPC) IZX > TABINMEARUFI—IIZEETT, TPC-CHERRIZENT S

L. TRMDEBHE—EENRIISNET,

AEREITHEICIX, DBBest DEEEMNOIEL =T —ZICTE DV =FFED OLTP T—FR—XEF KT
157GB DT —2R—XZEFEALFE L=, LLTIX. SQLServer Management Studio 0 Disk Usage by Top
Tables (ERIT—TNEDT A RAVFA) LR—FTHRESNDZET—ITILOY A XERLTW
x9,

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 (“gf"e" 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 32272 16.000 16,096 176
dbo item 100.000 9,544 9.416 32 96

& 7-TPCC 2,000 DV F/INIRFT—EN—IDET—TILDH1X

1. 2. 3.5, 8, 13, 21, 34, 55 B LV DT RFTyF#HIEFEAL T, EBE1L—HF—D
10T IN—TEETTHEFRRLFEL,

sQLServer Y F 7w
{R*8< < > sQL Server 2017 Standard Edition |£. L TFDRIZTRT LS IZ#ERRSE LT,

NFA—5—% U BX B E [E RATIE

HHMEBEDIR b LELVE 32,767 50 50
A—YILL=ELME (1) 2,147,483,647 (1) (1)
T4 EDFL—RADES - 1 1 1
B K 3 5l g - 32,767 1 1
BEXY—/I\—AF1 (MB) 128 2,147,483,647 104,857 104,857
Ry bI—=9 117y YA X(B) 512 32,767 4,096 4,096
5 T ) &H#(s) (1) 2,147,483,647 (1) (1)

& 8-0LTP T—2 O— RFEIIFIZRBEIE XA 7= SQL Server &/

TR MERIE., HammerDB K54 /N—=VM [ZEZFAFEN. R EZ DT 5= Power Bl [TFEHIA
ihi L/T:o
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http://www.hammerdb.com/

RUFI—9 OERIBHL

TPC-CARUFI—I1E 192 ENLHFHELTHEY . ERXLEEMN tpcorg* THIATEEFY, IFITFE
B —N—EEOBEMNGN T+ —I U RE&Y K CEBET S8, salLServer 5K UH—/1—/\
— KOz 7DOREMNLGETRAMERMLET, DBBestlX, CORVFI—HEFAL, £ TL =
ARERIIELDZI TSI RTEITEINTVIHRLLEY A XD VM ER—X 54 L. BEEHEIFHL
WEBEBAOERZLVYBYICEHETEZSLS5ICLET,

HammerDB [&. SQL Server, Oracle Database. IBM DB2. MySQL. MariaDB. PostgreSQL. Redis & & U
Amazon Redshift ZH R— b+ 5, ERHDA—T oY —ARVFI—HYTF7T) 45— 32T9,
OLTPD TPCCARUFI—P ET—E DI T NIRRT —YVB— KD TPCHR U FI—Y DETE
HR— bk LZEI ., HammerDB DY —RX 3A— Kl GitHub TAFTEET, TPCIZE>THRA FENT
WBEH, T—E3IR—IAR VA —[E, RUFI—IDHREDN—2 3 0FEMTEET,

HammerDB*[&, T—AR—RZERML. T—22TAML, RUFI—VEFRTTHRIY T+ %
ERTEET., ZORUFI—ITIHA— b1 Oy FEEEZFERL. —EIC.
1/2/3/5/8/13/21/34/55/89 ADA—H—TARUFI—V ZEKFTLEL=, 70 R FT v FHEHIIE
VATLRNEYZBL DAY —ICEDKSITRET BN FERBRTESH-6, LIFXTEBRIIC
FERLTLWET,

F—hrnA 0y MEREIF, 2TOA—Y NS a3 VEBZRKL, T—2X—X%
T—ER—RY—N—DAEVITE— TV TTEEES. SVITVITRMEERT DHEE
RHELFET, BE. BK10 ADI—HF—ZEHTEHDIZ 19NN YET., TR LALLM
WBEDANCHANLREEHERT -0, 357050 T7y TRHEZEZERALEL,

TAMGA LTI, sHMZEERLELRZ, CORB. RUFI—VIE BEOA—F—AHTO
TILPBESNEHMIC S oI a VMBS HEFRENG O, FiIf-GA—F—F 4R
LTLWEY, HammerDB [, T—2RNR—ZANERT DVELHLIEBRDEFEEL LT, HFIRA—
S—DUBIZERASNEIERO S UH I L avBE—DHE-YOFHFRAT—F— (NOPM) DEZE
mELET,

ETOREIZ. HammeDB (FR1—F—FETDO ST O a3 VEREZEZSTAT 774 IILEERLL
FF, SHIT. BERXKHENIT+—T VAN IUE—LFOMD AT LEREF Y TFr L, FER
ZCPU, TARY, XY PNT—UBLUAR)DNNT+—IT A EABESEE L,

PERTOTPCEH—EX, LT THRETEET,
http://www.tpc.org/tpc_documents current versions/current specifications.asp
5 HammerDB 7 = THA b - 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

CPUNRTF—T VR

CPU /R T A#—T U RIZIX, TR FBAARIIZ sQL Server ZFERAL., YU FILALY KON T+—< Y
ATAMEFERALETS, —fRIZ. TX MZ{ERL7T= 2.2 GHz @ Intel Xeon Silver 4114 CPU &, Gold
Ffz X Platinum TRty H UL IOV I ERENES Y FET,

ZDIHE. $914000 DEZESFLELz, —MRIC. HLLWITOE Y HI(EH 7,000 DETZO TR k
#ETLEIT, LML, BEFED sQLServer2008R2 T—AAR—RAY ) 12— 3 VEETTH1=8.

BE—RBRMICERAINS CCPUELTIDCPU ZBIRLELT, (14000 DIEIX. 7000 DEL Y £
BLWTTH, BVWTTHL?ABEANERET H-OTT, R—/N\—DE=HTEHY FEA)

TPC-CAVFI—YI1F. FYUEEL CPUZEELET, LI=A>T. sQLServer 2017 [ZE#FHD CPU
ERTHE. WEL vCore DEZEZHIFET HDIZHE/IIBLET, =1L, ERE~ARIRETLHEE
EZDDIETA R ESATDINTA—T VAT,

TFARDINITA—T R

Windows 75 Y T4+ —LTDT A RV NT+—IVRAEEET 5=, Microsoft* B ) IZFAF
L 7= Diskspd EFEIEN DA —T oY —RTATSLEFERLET, Linux 7T v b 7+ —A4IZIE,

FIO A L FE 9, Diskspd DEITTIL, SQLServer FS VYU L a UIZFEREINS 1/0 /82—
—HE BB T=5HD Diskspd DEAFEIZDLNT, SQLServer D MVP T&H B GlenBerry DHA F X%
FALFET, *TX U FIAUVERDESICHEYFET -

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

Z C TlX. HDD £ sqL Server 2008 R2 & DC500M _E @ sQL Server 2017 THEAESNBZT—4 I 74
JLARY) 2 —LIZ%t LT Diskspd ZEITLIE=BD/NA 54 bZRLET, EH53H. RAD10 #FEHT
LZOEEDKRFSA T THEREATWET,

ésqLServer DL VT IWAL Y FINT+—I VU ATRAMDY—RO—FlE, UMTTAFTEETS,
https://www.hammerdb.com/blog/uncategorized/hammerdb-best-practice-for-sal-server-performance-and-scalability/

“Intel Xeon O Y H EFDELLEHEH—EX. LT TAFTEET,
https://ark.intel.com/content/www/us/en/ark/products/series/125191/intel-xeon-scalable-processors.html

8 Windows Diskspd @ GitHub 'J 7R k1) https://github.com/Microsoft/diskspd

% Microsoft DiskSpd #{#FA L. XDBFAFTRA FL—CH TURATLETAMLET, https://sqlperformance.com/2015/08/io-
subsystem/diskspd-test-storage

K Kingston 3


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://github.com/Microsoft/diskspd
https://sqlperformance.com/2015/08/io-subsystem/diskspd-test-storage
https://sqlperformance.com/2015/08/io-subsystem/diskspd-test-storage

SQL Server 2008R2 T—R2 77 A JLICERAEINS, HDD T4 RV AR 2 —LDHERZEZRIZRLZET,

Total IO
thread | bytes | 1/0s | MB/s | T/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 | Avglat | LatStdDev
total: 114712576 | 14003 | 3.65 | 266.78 |  6.772 |  26.069

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

min | 9.2909 | 9.259 | 8.259
25th | 8.306 | 8.722 | 5.497
seth | 14.228 | 2.336 | 10.825
75th | 25,396 | 6.475 | 21.006
9oth | 42,511 | 11.673 | 37.731
95th | 56.386 | 15.962 | 51.870
99th | 94.808 | 73.804 | 93.303

&9 -5QL Server 2008 R2 [Z{&/F E#13 HDD D T—% =+ 7 Diskspd D#FE

Kingston Technology DC500M K54 JZ#FERALzT—42 R 2 —LDFHERELE L T3,

Total IO
‘thread | bytes | 1/0s | MB/s | I/0 per s | Avglat | LatStdDev
total: 24128364544 | 2945357 | 767.02 | 98178.97 | 0.325 | 0.252
Read IO
thread | bytes | 1/0s | MB/s | I/0 per s | Avglat | LatStdDev
total: 18084192256 | 2207543 | 574.88 | 73585.07 | 0.334 | 09.262
Write I0
‘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 | 9.963 | 9.063
25th | 8.211 | 9.199 | 9.208
5oth | 0.281 | 9.257 | 8.274
75th | 0.377 | 8.333 | 0.365
9ath | 9.524 | 9.464 | 0,512
95th | 9.629 | 8.579 | 9.612
99th | 1.384 | 0.868 | 1.272

&7 10 - SQL Server 2017 [Z{E/H & #13 DC500M RS54 FDFT—5 K5+ F Diskspd DAZE

BEDT—ER—RZT7vTIL—F3T 3K, IBEXDO KS4 T & saLServer B—BLAEWNZD
Reex&K<BIZLET,




INTHF—T DRI YHR

EREDT R FEFTHIZ Windows typeperf 3T > KZEER L. 05 & & U sQL Server DT+ —T 2R
AoV —FRELTNITA—IT U REFEBHHLETY,

TR M

TARERITIEIZZAEFTL, NI4TV RZFEYLTREZHRELFT,

#&%R : HDD IZ 16 @@ vCore Z {iw Z 1= SQL Server 2008 R2

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

o 500K
[ F]

L E
400K
300K
200K
100K
. —
5 8 13 21 34 55 89

Number of Virtual Users

TPM (Thousands)

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 1,971 6,304 11,944 24,397 61,361 255,308 469,767 266,931 374,785 508,647 1,981,415
3 2431 6,409 11,473 24,413 60,478 246,344 453429 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

B]11 - HDD /Z 16 {BlD vCore Z 1§ A 7= SQL Server 2008 R2 D#3E

10 Windows typeperf IZBI3F 2 XE L. RDIGFFIZH Y £7 https://docs.microsoft.com/en-us/windows-server/administration/windows-
commands/typeperf



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 483K
. 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

12 - HDD [Z 16 ED vCore # & Z /= SQL Server 2008 R2 - 3 [E]D-F 1]

#&ER : DC500M 16 vCore [Z 81T 5 SQL Server 2017

SQL Server 2017 MIBE . HDD TEITEIMNTLVS SQLServer 2008R2 E LB L TE S LA M E NS BRE
EOHNTT=OIZ, ZPIZ 16 D vCore ZFEALTUVRTLEZTAMLELE, Z20D/NA—23 00
LEERELUTFICRLET,

SQL Sever version and vCores tested 1200K
@5QL 2008 R2 16 vCores 1108K 1074K

@5QL 2017 16 vC
Q vCares 1000K

800K

600K

TPM (Thousands)

400K

200K

0K

1 2 3 5 8 13 21 34 55 89
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 11,85067 24,625.33 61,998.67 255313.33 46349167 26954500 372,499.00  507,390.33 197,532.10
with 16 vCores
SQL Server 2017 13,783.33 44,43400 101,09467 218,795.00 446,182.33 685820.67 937,663.00 1,027,241.33 1,107,948.00 1,073,629.00 565,659.13
with 16 vCores

] 13 - HDD _E D SQL Server 2008 R2 & 16 1Bl vCore Z#¥ D DC500M RS+ Z_E£D SQL Server 2017 DI E

BIMGEEANENR T+ —I VADORLEAR SNET, SQLServer 2008 R2 ¥ A T LD L—H—hHY,
BEDN T+ —T U RIZHERBLTWSIES. DCS0OM K54 J#1E5E, L 1= sQL Server 2017 [ZEL T
L&D, 7ACIY FAIREBEIUVT—ER—IADT7vTIL—FZEHNET ZEE. BENEH
M@ sQL Server IZFE1TT BN IR FZHIBT 5 HEEREFTLET, DCSOOM RS 4A T%#FEAT
BE, IVEA—TSA4XSSDNREYDLBNLLATUOIVTERYEL DS OHF IS a3 ENEBTES
=6, BEDT—IR—ZAY 1= a3V ERBDINT+—I U RE/D=HIZWEL vCore FH|
BTEET,




#5E : DC500M 8 vCore 28 (1% SQL Server 2017

ROTAKRTIE. HDTFH 8E®D vCore £EE L 128GB DH—/N\—DRAM ZHH LT-VM T, RV F
T—9%ETLEL. LEIOREBRICESE, AEYE32G6BICHIFBLTH. REOEENESH

35 L/ T: o
Transactions Per Minute (TPM) for SQL Server 2017 with 8 vCores on Kingston SSD
Rum 700K
[ 2
o 600K
.

TPM (Thousands)

500K
400K
300K
200K
100K .
o ’ 3 5 8 13 21

1 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 ‘ 13,786 48,573 107,971 237,836 392,899 520,022 658,290 651,438 622,793 648,097 3,901,705
2 13,236 46,855 107,257 248,285 402,366 523,914 652,920 655,214 628,454 658,929 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 549K
600K

500K

400K

300K

TPM (Thousands)

200K

100K

0K
1 2 3 5 8 13 21 34

Number of Virtual Users

1 2 3 5 8 13 21 34

65TK

624K

55 89

55 89

13,448.67 47,532.67 107,189.67 241,085.33 398,093.67 519,990.33 654,033.67  649,232.67 623,949.00 651,472.33

CDTRAREFTTIR, RUFIT—9TO0AFIZFEREINE-CPUDEIGET A FILTOERAERZE
ﬁﬂﬁbi l./f:o




UTDTS7TIE, 12— —D 94 THEDIFRWRIZ., PRATLDT7A FILTOERDEEGERL
F9, HFEDEIE, saLServer BNMFERL TLV5 CPU BREIDAIEZRLET .

100
100

91 —

94

80 80

60 60

40 40

SQL Server Process CPU Utilization
System Idle Process

20 20

& 14 - 8 fAD vCore TEITEH TLVE SQL Server 2017, CPU & 7+ FILIFREIDEIE &#ZF 7

A—H—HMNDEEE. sQLServer [E. FSUH IO a3 VEREZNIET EH-HIZCPUZIFEAE
WELELERA, TIHOUATLT A F)L7O+tXIE,. EIZ Kingston DC500M K5 4 TNEEL
ORI >TWEYT, HEAMIZ, —N\—EIXFREYEELTOEEA,

A—H—¥HEZBE, REILR YT ELT, CPU IZEIELIBHDET. CPU FARAE EMLET,
—hH. VATLDTA FLTOERIE, fMiBE74 FILBRNEDVT R E. BALTHENFES

nNE3I, LHL., BIOSRTLTA FILTOERAARAYRAABOFET, Chik, FSoHH 3y

HOEMIZFEL., sQLServer BAFEYNDS CSUHF a3 0T I 7AIIZT—2ZEEATDIC

B LT H>TL HFHEFRTT, X, LWWIETT,

&M RAD10 K54 TN 99 /8—E AL, 13ms DT 4 R FEHM T, RK 98,000 DFHEH
B Y /EEIAH IOPS ZEMTEDCLEEEHMITRLTNSHTYT,

A—H—H8 ADBE. VAT LIXCPU D 94%., MR 1%. 8D vCore & . FHRBAIREET
BEBLTWLET,

16 {E M vCore & HDD % {# Z 1= SQL Server 2018 R2 DU TN T—AR E N FHEL T E &L,

100
100
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1 2 S 13

0 0
3 5 8 13 21 34 55 89

& 15 - 16 fBD vCore TEFTE# TLVB SQL Server 2008 R2, CPU & 7+ FILFFRIDEIE #F

K Kingston 18



CPU B AN sQL Server 2017 METHIFZ EEM L EWERIZ, BET D74 FiLTOwRAA,
SQL Server 2008 R2 MK WIBED K54 T o/N\y I 7—T—ILx v v allT—2 ZHAHAALDIC
ETLHFLRBMELEINDTYT, HammerDB HEEET S UHF I a3 VERITL TS I=6H.,

SQL Server (& & 5 IZHFH#FHARCEY., SYFEOVITHEELTLET,

HDD K54 JMIFE. Diskspd IZK 2 THRE SN S 10PS [EH T H$Y 1900 T LTz, Z#LlE Kingston
DC500M K54 TD 50 3D 1 KiFHDIERTY !

LITFIE. 16 @ vCore Z i Z 1= SQL Server 2008 R2 & 8 {E D vCore M & % {if Z 1= SQL Server 2017 &
W ARTHERLTULET,

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
600K
520K
= 463K
-
= 398K
& 400K
=]
=
= 255K
= 241K
o
= 200K
107K
13K - 12K. 25K -
oK 2K 6K -
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 16VCores. 2,190.00 6417.00 11,850.67 24,62533 61,998.67 255313.33 46349167 26954500 372,499.00 507,390.33 197,532.10
SQL 2017 8 vCores 13,448.67 47,532.67 107,189.67 241,085.33 398,093.67 519,990.33 654,033.67 64923267 623,949.00 651,472.33 390,602.80

16 - 16 D vCore F & Z /= SQL Server 2008 R2 & 8 {EID vCore DA F 1§ Z 7= SQL Server 2017 & DIt F I E

i, sQLServer2017 DENT=/NTA—I U RERLTWETH., vCore DEFRFDT HRIAFE
EHYFET,

#& R : DC500M 4 vCore (28175 SQL Server 2017

Kingston DC500M K5 A JAYSQL Server [CHELZAT7EENEITERICEIRTE 202 S HI1ZEfET
51=8. 128GB ) RAM D 4 D vCore ITaA 7 HHIFELEL=c LTDH S 1L, HDD LD
SQL Server 2008 R2 M TPM IZH 1T AL ER L TULET,

K Kingston 19



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 EXALSE U7

349K

TPM (Thousands)

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 11,850.67  24,625.33 61,998.67 255313.33 46349167 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

& 17 - 16 D vCore ZFE X 7= SQL Server 2008 R2 & 4 (B vCore DH Z B4 7= SQL Server 2017 & D it FlH#

DTS20k, £2a—F—NDZFEFTIZTDULVT, SQL Server 2008 R2 D F TPM HY, 197,532 TH o=
[IZxt L. 4 {E®D vCore MHA % Z 1= SQL Server 2017 H¥ 243,714 TH-o= L EZRLTLWET, EXK
BJIZ. Kingston DC500M K54 JT. 4 {E® vCore Z{EHAT % SQLServer 2017 [ 1.2 {E5&E T,

A—H—DBENS, LTOY 5T, 16 D vCore %1 Z T= SQL Server 2018 R2 & 4 {E D vCore &
fi§ Z 1= sQL Server 2017 DEL—H—J)IL—TD TPM /12— —ZF R LTULET,

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

4LOK
40K 38K

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 18,939 11,604 657,831

X/ 18 - 16 D vCore # & % 7= SQL Server 2008 R2 & 4 {E]D vCore ZF 1§ Z /= SQL Server 2017TPM /1 —H—D L E

TPM /22— —DEEMN SR B & . HDD [Z 16 {E® vCore F3D SQL Server 2008 R2 D1 —H——Z T,
2,190 TPM ZERT A ENTEFE L=, 89 22— —TIL. SQL Server 2008 R2 £ 5,702 TPM / 1 —
H—TLT=h. 4{ED vCore & Kingston DC500M K5 4 T LAMEZ TULVELY SQL Server 2017 [,

3,868 TPM /A —H—%2#FT 5 EMNTEE LI

A—4¥—D8ERMN SRS E. SQLServer 2017 [&, SQLServer 2008R2 & Y % 1.8 fSii< &ETT .




J—4o0—FfEalk, BROKRR b —N—DRLELEITSRENEERAL., BN 37—-0—FK
EHHR—bTBEH. V59 FRELURRAT o5 7anNA4 48—, LV ITHEBODEZR LS E
FT, 7—V0—FREE (RAMS—N—TEFTINDIT—I0—FOH) ZEMTEL. BHED
BOT—-O0—FEETTEHEHDITHELRRA FH—N—0OHMNEY . HEOREFSELATFTFYET,

Kingston DEMEET—3 2 A —XA ML—UEAE)—Y 1) a—2 3 2(ESSD (DC500M) & H—
IN—AE1)— (Server Premier) IZTHERINTHEY., 7—UO0—FHEZXRETHEITTHL.,
(BOMBEEZIHKRRICETF, BRFIZ2AD 7CO (BEFFEIR L) ZHEIET SR RN
T+—IREEHLET,

WBRKRA FY—N—OHZEHIFEL. N—FOxzT7EVITI I T7ORMADSA AT R F%FH
BLET, COTRMRIZFEASINZRR Y —N—EHEO/NEIR FERHETHHBA-TA LY
ATLOFMRERRICREIN TS K SIC, BENGEHNZFTF@EIT HFEIC. VIO 7342 X0
ALEEETBHEIXEETT,

JYIrYTT7S54 2 RARME, BOXTFLAR M (FIZ, a7 H1=Y D sql Server Standard
Edition A AN aAR L) DIFEAETHY. 16 AD vCore DU AT LR FEED 113% % 5
HET,

SQL Server 2017 SQL Server 2017  SQL Server 2008 R2

Component sQL Server 2017  SQL Server 2008 R2 i s T
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%

B 19- AR FDEEAILHE L, vCore ZHET S Z & TDC500M RS54 ZDIX ~FEIFIIZHIE T EEHF

FYDBVWIATEFERALET7—70-FOHEDRILEIZEY, BEGZATIEDTA UV ALDR
(Y, REGEHHNERETEET,

/O BHHLEEMNFEFEOD CPUBHEENTWVE WS LK, SSDRML—UDINTA—T AN,

A=AV MERARICHMALTE, cPUZES—KREBIZRDDIZTHAEVNI EZRLTL
F9,

K Kingston 2



Data Center DC500 (DC500R /DC500M) TR —TFS5A4 XYy RAT—k K547 (SSD) H. &
DESCEDRRAZ—XZFHRBEIEL, 7—2 O0—F#EEHE L. Microsoft SQL Server 2008 7 —4%
B — K% sQL Server 2017 [Z#479 S KEIZ TCO ZHIR T 5 HIZDULNTIL. Kingston Technology 123
WEbhECEELY,

LUTDI T THA kT KingstonDC500 T A —T 54 XSSDs [ZTDWTEH L CEW=FEITET,
https://www.kingston.com/us/ssd/dc500-data-center-solid-state-drive, 1=, T4 T7F ¥ v b3 ZFIA
W =712+ F 9 https://www.kingston.com/us/support/technical/emailcustomerservice,

DBBest [Tk WIRIEDEHMEZERELET

PEHEOKRRA P —N—DERET—IVO0—FIE, BHOTRA FREELRA—TEAEL, ThoDYy
Ja—2a DR BIZEVVNELDZENFREINET, BHEDO TR FMNRBICRB I I-{RE &FE
RiF. EEMIOEHMHUTHY . BIRINHBRI. BELTRAIERBMLTWSEEZETTAH.
hoDVY)a—2a DEAEEET 25 FHICIX. DBBest ITTEK NV -ZE, HEDRED
SEBERBHLAAWNERESIEZHEOHLET

LA, ZE# 2 &L https://www.dbbest.com/company/contact-us/

Fr=lEk. T4 3 kY - /N2 Dmitry@dbbest.com B, CHOXEDIEREICSEK LIS,

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/
mailto:Dmitry@dbbest.com

H—N\—FERk

LITIE, A5t 20 BOWEI 7/ 40 BORED T %K 2 5= D0 Intel Xeon Silver 4114 2.2G H—/3—
% &8 L 1= Dell PowerEdge R740XD DEPRZENIE—TT,

PowerEdge R740XD - [amer_r740xd_12238]

1 7,595.62
Estimated delivery date: Nov. 9, 2018 7,

JMO-AKZR  PowerEdge R740XD Server
129-BDKH  PowerEdge R740/R740XD Motherboard

461-AADT Mo Trusted Platform Module

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

43-B8FU  PowerEdge R740 Shipping Material

138-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
4124410 Standard 1U Heatsink

4124410 Standard 1U Heatsink

I70-ADNU  2666MT/s RDIMMs

370-A8FP Performance Optimized

780-BCDS  Unconfigured RAID

405-44HR  PERC H740P RAID Controller, 8GB NV Cache, Adapter, Full Height

619-48YR  No Operating System

421-5736  No Media Required

85-BBKT  iDRACS,Enterprise

528-BCBW  iDRAC Digital License

179-BCQV  iDRAC Group Manager, Enabled

I79-BCSF iDRAC.Factory Generated Password

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

540-BBEW  Broadcom 5720 QP 1Gb Network Daughter Card

384-BPZ & Performance Fans forR740/ 740X0

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

150-BBBW  No Bezel

89-BTTO  PE R740XD Luggage Tag

50-BB)V Mo Quick Sync

750-AABF  Power Saving Dell Active Power Controller

770-BBBQ.  ReadyRails Sliding Rails Without Cable Management Arm

631-AACK Mo Systems Documentation, Mo OpenManage DVD Kit

1321286 USOrder

£13-8068 Dell Hardware Limited Warranty Plus On-Site Service

B12-6075  ProSupport: Next Business Day On-Site Service After Problem Diagnosis, 3 Years
B13-6087  ProSupport: 7x24 HW/SW Technical Support and Assistance, 3 Years

89,3439  Thank you choosing Diel ProSuppore. For tech suppore, visit //www.dell.com/support or call
1-800- 945-3355

900-9997  On-Site Instaliation Declined 1 -
9712426  Declined Remote Consulting Service 1 -
3I70-ADNI  BGB RDIMM, 2666MT/s, Single Rank 2 -
400-ASEG  120GB S5D SATA Boot 6Gbps 512n 2.5in Hot-plug Drive, 1 DWPD, 219 TBW 2 -
400-AWLI  Intel 1T8, HVMe, Read Intensive Express Flash, 2.5 SFF Drive, U.2, P4500 with Carrier 1 -
450-AALV  NEMA 5-15P to C13 Wall Plug, 125 Volt, 15 AMP, 10 Feet (3m), Power Cord, Horth America 2

& 20 - Dell PowerEdge R740XD A8 2

Kingston Technology [&. 7547V FBLUVIVA—TS5A XL ATLRITOAEYDRFTON

A B —THDI=0H. KID-PE4A26/32G * ) ELa—)LEFHATACEFRELE L, H—1R—[F
24 DED2—IILEFERAL., BEXXX F). CDWITESa—)LHT=Y 20499 TEBHEIhTLET,
Y—N—AFE)DOEE [/M5E] @&, 4919.76 FILIZIEY ET,

1 Kingston Technology KTD-PE426/32G D ZEfil&. 2019 & 10 A 16 Bt T
https://www.cdw.com/product/kingston-ddr4-32-gb-dimm-288-pin-registered/4862854?pfm=srh MHEF SN FE L 1=,

Kingston 2


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

SQL Server 2017 T A L AT LMD T=8. Kingston Technology (& 8 & @ SEDC500M 960 GB SATA 6Gb/#)
FSATERBBLELEz, SNED RS54 TIXBRENXXX F1+). CDW2T$226.99, #3 X $1,815.92
THEEIhTWET,

sQL Server 2008 R2 T A b AT LAIZ. 8 B Dell 400-ATIL KS A TOWRARNRFEIATLET,

Billing Address Shipping Address Ship Method

Kingston Technology Company, Inc
17600 Newhope Street

Fountain Valley CA, 92708 B Comments
USA USA

400-ATJL 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 [l Sub Total $1,560.00
Freight $0.00
TOTAL $1,560.00

721 -8 &M Dell 400-ATIL K54 TDEZF

UTDORIE, TR RTLDN—FDz7IXRMOBETT,

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-AJPI 1.2 TB SAS 1.2Gb/# $1,560.00
&t $14,331.30 $14,075.38

&22-/\— oz PH—/"—IX F

12 Kingston Technology SEDC500M/960G O Efiil%. 2019 4F 10 A 16 BiFIF TWBENE L 1=,

K King: 2
TEC OLOGY



V2L T7TIY T+ —LA

TR MEINT= R T LIE,. Windows Server 2019 Data Center Edition & & U* SQL Server 2017 Developer
Edition ZALE L=, UTIZRIT SRR ME, sQLServer AR L—FT 4 VT AEYIC
FERATESHEKR 2427 & 128GB D AEY ZHHKR— b %718, saL Server Standard Edition Z {#
LFd,

sqQL Server 514 2 RIZD\T

DY) a1a—3 U TEEINTLYAS SQL Server 2008 7—4 A— K&, sqL Server 2008 Standard
Edition Z{EH L FE L =A%, sQL Server 2017 O Standard Edition Z5| = =FAHALET,

saL Server DEHDRBILESNT-A VRE UV REZEITTHBE. BEEIRES M £ RHEEA L
D2hHYFERT,

o ZVMIEK, ERIZSA U RENET - VM IZIE. Standard Edition DT A4 U AAHY . VM
CEICREADDATIA VAR HYET G OXREDREITEFAT S VM NDIEETE
BI#TI) .

e Standard Edition [F—7>/ —LRILOMIEEERTE (USS) 1 1&. 2 a7y I HI-YUs3,717 TTY,

e &, Dell PowerEdge R740XD 7Ot v Y THIATIEE Y —/IN\—NAIN—AL YT VT T9/
A EFERALEYMEaTIZNT 2REIT (vCore) DLEE(E, 2% 1 TY,

e FEEM. PerCore ETIZFRALT. ERDODVMIZSA U REHE5TBIZIE. VWMIZEY LT
=% v-core (Ff=lE. RETOEvY, RECPU, REXALYFK) ODa75/4t R %8
ATEIBELRHYET, SRR, REITZEFEN—FDTT7ALY FIZRYEYT &
nxEd,

B XL 1EHIE. LLTFO SQLServer2017 S A4 2 AHA FIZEEEShTWET,
https://download.microsoft.com/download/7/8/C/78CDF005-97C1-4129-926B-
CE4A6FE92CF5/SQL Server 2017 Licensing guide.pdf

14 5QL Server 2017 D{i#& (L. 2019 £ 10 B 16 B {1+ T https://www.microsoft.com/en-us/sql-server/sql-server-
2017-pricing M S EGINE L 1=,

K Kingston 2


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

LIF ML, Standard Edition T Per Core ETILZEERT S VM D SQLServer 54/ AR %
RLTWET,

SQL Server Standard 4t RFE5H A4 RARX T+
Edition2 A7 /\v ¥ vCore

$3,717.00 4 $7,434.00

8 $14,868.00

16 $29,736.00

[&] 23 - Standard Edition Z{&/H 7 & VM @17 D Per Core 4 4 >X

BA 5 AMZ. SQL Server 2008 R2 Av 5 SQL Server 2017 (27w T4 L— K9 B&IL. vCore D ZFHALT 5
CENBRHELEBASREICAY FT,

Windows Server D 54 2 X IZDWVT

Z DR T LlE. Windows Server 2019 Datacenter Edition ZERALEFIT £, ChIZlE. S41 VX
FEDH—N\—T EZEFIRD Hyper-V VM BT 5 I N FET, Datacenter edition DiH&IL. 16 D
AF7S5A U RIZR LT, #—F {H# T NLERP (USD)$6,155 TF , EWEH—/—(Z[F 20D
aA7HhH A=, Window Server 2019 Datacenter Edition W X k&, $12,310®IZ%H B TL &£ 5,
BOXTLOAXB

LTORIE. TAMLEVATFLON—F9I1 7LV YV I 7OEFaRMERLET,

S5QL 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

[&] 24 - Kingston DC500M R'Z 1 T/ L 7= 4 (5 J TF 8 1ElD vCore Z1EZ /= SQL Server 2017 [Z3f L. SQL Server 2008 R2 %
HDD TE{T9d 8HBEDHIX F

ZED & 512, Kingston Technology DC500M K5 4 J T SQL Server 2017 #3E{T4 5 1=DITHETL
vCore & 16 N L 8 AICHIET 42 & T, HHNEINLIOARX FEFERALHFLVVI—N—FBATE
F9, 4{E®D vCore IZTFT B &, $7,434 AN E SIZHIB S, Windows Server 2019 Datacenter T «
A DIAEVRAR LD 0% EHN—TEET,

15 Windows Server 2019 Datacenter M{fE#& 1. 2019 4E 10 A 16 B{* 1+ T https://www.microsoft.com/en-us/cloud-
platform/windows-server-pricing M S EGFEhFE L 1=,

K Kingston 2


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

1-SQL Server 2008 R2 LABE(Z SQL Server [Z1BMN S ATz FTBERE ..oov v 7

2 - Kingston Data Center DC500M - ¥ 1)y FRXT—k K54 7 -960 GB - SATA 6Gb/S ......coovvverrrcrnnee. 8
3 - POWErEdge R740XA RACK SEIVET ...ciieiiiiiiieit ettt sttt st et s e et e sabe e sbaessabeesnbaeenens 9
4 - Kingston @ Server Premier - DDR4 -32 GB-DIMM 288 E > BEkEH AT EV 21— )b 9
5-Dell - /N— K KT A T = 1.2TB=SAS 12GD/FD oo eee e e et et ee et en e 10
6-157GB T—ARN—XFIZ 2,000 DY = F7/\NDR%EEAT= TPC-C #E1TL TLV5 sQL Server VM
L e s R W G I OO 10
7-TPCC2,000 DI T TINDARAT—AR—=ZADET—TILDH A X oo, 11
8-OLTP 7—4 O— RRAITIZERBEIE S M7= SQLSErver FEAK ..vveeceeeeeeeeeeeeeeee e, 11
9-5QL Server 2008 R2 [Z{FEFA &#41% HDD DT —43 K5 A 7 Diskspd DFEER ...ooovvvveeeeeeee e, 14
10 - SQL Server 2017 IZfEF &4 5 DC500M K54 TDT—% K5 A 7 Diskspd DFER .................. 14
11-HDD IZ 16 {B® vCore Z {5 Z 1= SQL Server 2008 R2 MFE R . ...t 15
12 - HDD IZ 16 B ® vCore % {5 Z 1= SQL Server 2008 R2 -3 E DT ..o 16
13- HDD k@ SQL Server 2008 R2 & 16 &M vCore %D DC500M K5 A 7 LM sQL Server 2017 M
B ettt ettt et ea ettt et et en et ea et ere et et e et et et ent et et eseat et et ere e er et er et er et ene et ene et eneaeeeneenens 16
14 - 8 fEIMD vCore TEITEN T S SQL Server 2017, CPU &7 4 KILEBDEIEZ R T, 18
15- 16 fE D vCore TETEN TL S SQL Server 2008 R2. CPU &7 A4 FILERIDEIEERT ....... 18
16 - 16 B vCore Z{if Z 7= SQL Server 2008 R2 & 8 {E M vCore M & % i Z 1= SQL Server 2017 & D
FIFUELER oottt ettt e e e et s et et et et e et e et et e et et et s e e e et et n e e e e et enaneeae 19
17 - 16 {E® vCore Z{if A 1= SQL Server 2008 R2 & 4 {E M vCore MH % {if Z 1= SQL Server 2017 & D
FIFUELER oottt ettt e e e et s et et et et e et e et et e et et et s e e e et et n e e e e et enaneeae 20
18 - 16 {E M vCore % {5 2 1= SQL Server 2008 R2 & 4 {E® vCore % {i§ A 1= SQL Server 2017TPM /1 —
B /) N of: 3OO 20
19- 3R FDEIKRRIZEEEE &, vCore ZFHIFT 5 Z & TDCS00M RS54 7D R b #EIBIZHIR
LGCY & o T 21
20 - Dell PowerEdge R740XD BEBERZR c.cvoveveveveeeeetetetetetceeeeece ettt se ettt ae ettt sessasssasss s s s s s s esasanas 23
21-8 B D Dell 400-ATIL F T A T D EBERZR oot te e e e e e s et et ee et eneeeeeens 24
B 22 - 70— R D T 7N T0 R B oottt ettt et ettt et et et e e et eeeseneeas 24
23 - Standard Edition Z{FHT D VM AT PerCore T4 B2 /R oo, 26
24 - Kingston DC500M RS54 JZ#FERA Lz 4 @H K U 8 fE®D vCore %1 X 1= SQL Server 2017

¥t L. SQLServer 2008 R2 & HDD TEITT DIFEDIET R B oo 26

K Kingston 27



Kingston (¥ VT XA V) BXUF VIR bo®OITIE., Kingston Technology Corporation D& $XEGIZ T
9, IronKey [&. Kingston Digital, Inc DEFEETY , BMEES - GHZELFET, I XTOHEEIC
BT SHEFIE. TNEThOEFDOFREFICRELET,

UTOREIE. M DOEZETT : Intel. Xeon BL W Intel DA TE, KES LUV ZOMODEIZE TS
Intel Corporation £1=IEZ D FEHDEZEFILEFHZEIZETT . Active Directory, Hyper-V. Microsoft,
SQL Server, Windows, Windows Server & & U8 Windows @ B 3 (X, Microsoft Corporation MK [EF &
UZDMDOEICET5EETT, TOMORM. BRFLEY—EXRAK, ttoEmEELEY—
EXY—UTHBIGENHY FT,

K Kingston 2



