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2019 4F 7 [, iZ47T SQL Server 2008 #1 SQL Server 2008 R2 ]2\ & [l — AN 56 £ B KR 5 - kiR A 7
28 11 (EOS)! IX SR dE 2 . &R HFa, R T CAF 1k X Se 4 L N ) SQL Server RUAS & A %24
TERTRE T, 43X SRR T G BRI R U KU, I AR AR 2V K

X B — A E A AR R T R, iR A IR B fy -y 0 i R B 2 i 111 e B BE AR A2 N 3
[ sQL Server 20082 TAE %,

A PR, FFHIACHR S 2580 & LR % DC500M Al [F 256 4% (SSD) LA K Microsoft SQL 2017
Windows Server 2019 Datacenter Edition, 1)V 7] LA 3% i 200K SQL Server 2008 T AF £ #0372 2B,
BRI TT R

DB Best Technologies 51T 54 LHRHT I F N, KH 8 ML (vCore) & -1l H; DC500 fiM)
[ A5 A 4% (SSD) Y SQL Server 2017 iz 4738 TR H 16 4~ vCore ML AE % (HDD) #J SQL Server 2008 R2.
53 3K¥ B AR sQL Server 2008 Ik 55 T 25 9 BB AR ) SQL Server 1 A AERS, FRATTE W R I
X RGN EdE . HEF tempdb K H HDD.

1 (SQL Server 2008 1 SQL Server 2008 R2 S Fi45 ) , <https://www.microsoft.com/en-us/sql-server/sql-server-2008>
2}y TR, “SQL Server 2008"4% % SQL Server 2008 Al SQL Server 2008 R2 i 7.
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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

TE SR TR 2000 M4 FEi54T HammerDB TPC-C FEVEMIR 45 5, Hrb=RH 4 /> vCore F14: -t il
Data Center DC500M SATA 6GBps 960 GB fifi £ [ SQL Server 2017 R I T-% H 16 /> vCore Fll Dell 400-
ATJL 10,000 RPM SAS 12 GBps 1.2 TB HDD ] SQL Server 2008 R2.

Save 75% in SQL Server Standard Edition licenses upgrading to

SQL Server 2017 with Data Center DC500 Enterprise SSDs % KT“ ]NsotL(o)lcly

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
®5QL Server 2008 R2 with 16 vCores

4UK
®SQL Server 2017 with 4 vCores

Managing Data and Applications Anywhere

AR FRATT LAAT: 55 At A8 A2 i s s AR 2 AR S 7 5 B B0 K, FRATTARETE 28, DT AR 1Y
sQL Server iL#% £ SQL Server 2017 F & H A1 tempdb i SSD, & A] L/ME}EHE/'\ f’] vCore.

XA = =, M SQL Server 2008 R2 Ik 5528745 N sQL Server 2017 I, #&0] LLK sQL Server
VEA] AR /> 75%, I ST o S g !

SQL Server 2017 SQL Server 2017  SQL Server 2008 R2

Component SQL Server 2017 SQL Server 2008 R2 AT - G EICD
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 $41,509.30 556,121.38.
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%
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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/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
https://www.cdw.com/product/dell-hard-drive-1.2-tb-sas-12gb-s/4875086?enkwrd=Dell+400-ATJL

SQL Server 2008 R2 Ik 55 #s WL e & Nl W s T ER I 2 RS 38 . BRI S, ATRAHT
Windows Server 2008 R2 Datacenter 64 fi/ #{F R 4t fl1 23 8 4> Dell 10K SAS (Dell = i 845
ST1200MMO0099) fli#, X LLfigfi# i it B NS RAID 10 B, 43 5 T 8dE o f1 H &0

SQL Server 2017 AR5 2R AL E N — 6 MRS 28 BRI S, FATRA T Windows Server 2019
Datacenter 64 f/ #:{F KRG A1 8 N4+ iRl SEDC500M960G filfi#, ixX LLfigi#i 4 fic & A A~
RAID 10 #1284, 43 7 F T 5 oA H & e

WG RS 25 # B B T Windows Hyper-V. SQL Server 2008 R2 & %i 5 16 > vCore #1 128 GB RAM T
MEfUML. saL Server 2017 ZGAAEMA A N BHNLER T 8 /> vCore 1 4 4~ vCore DA 2 128GB RAM .
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SQL Server 2008 J2& & & i % I SQL Server H¥i FERA 2 —, AT1HIMERA A 2019 4F 7 H 2 1E3CHF (EOS)
sQL Server 2008 FYEEAFX T VF 2 2 71 & A2 N R RE K IVFT sl X T B A ER B w144 B8
FEH LN IBREE E TAE R S, DR E K EA AR TR, TR ) 52 SRR
SQL Server 1 Windows Server iR A3, ##k > 7% SQL Server F1 Windows Server ¥ A 15 20 5 5O 1% A
AP G, IEVFRTR SRR IR A, AR VE AT A = B

LR T I ARRIK H RTIZAT SQL Server 2008 AR A7 3] 2008 SEARKEM:, AGA R E R A28 i
BATAT TR AR . B A2 RN YIRS & o5 2 BB TAE . A=,
R E B R N . ARS8 SAN B DAS 74, BASET I A AP AR IR TT R

A AR AR A VR AR R 3 B0 Al R SR N 2%, TS AE VP nT IR AR 3 i B 2 DALE R Al
AEFDRGHVERA . B, WERVFATRFEAIE, AR R m . W R AT DL
R BR P FAR AR AT HE BGAS, IR AN ERATTRAE T SR

A R AR A AT L] A A 4 RN 22 7] /) Data Center DC500 MV [ 2515 £ (SSD) i Ak B A AN
VFATIE R A P 39% o

A B A5 AN HEINR T H SO B Aol R B 2 St 2R AR A B it 20 R AR SS . NS AR
Xt sQL Server 2008 #% 1 SCHF % AR B BAT 2 B IA R IR T R SEHRAE R PR .

32020 4F 1 H 4 2 1k 37 FF Windows Server 2008 Fil Windows Server 2008 R2. 2] (Window Server 2008 1 2008 R2 S #4550
<https://www.microsoft.com/en-us/cloud-platform/windows-server-2008>
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G B4 SSD FR A e L4 B T T AN 28 FEAK U 0 PT SR MR I P REAE A, T R T A R AR OE
WISATH R AT SEME R R . & 15iR) DC500 £ %1 SSD A ikEE th O oA H Ui LAE AR B i 28 B sk
A SSD. MV TR BEAEAAT A . MR T RAIAR S5 KPP (SLA) B B S B R 4118 DC500
Z %1 SSD I /R IX LE BB

Microsoft SQL Server 2017

SQL Server 2017 B AR S5 R B TAR GO RGE BRI SE 1k e VE M (L B, 2 ffAE — 0Kt
WAF P BE 51 NFELLF ST AL BE (OLTP) Hiedls [ OB 7 5 L SE3.

F SQL Server 2008 R2 LUK, sQL Server [HBA KN 2017 Wi ATt & 1 i#Eid 100 /N5 E R HT ThEE

WHAT'S NEW IN SQL SERVER 2017
SINCE 2008 R2

OLTP Performance Security Business Intelligence Hybrid Cloud
Real s with ols Transparent Data Encryption
o xpress) Iways. d v prer i dtioni
st applcatir ntprojct  Ennance Conigurac :
s e o .

ild on
iemote Blob Storage with SharePoint
10

X ! models
P
VVVVV
Data ) b
Warehousing o the
P
e ie a5
- t Ser
o

71 - F5SQL Server 2008 R2 LIk /7] SQL Server #5119 #r 1) 55
SQL Server 2017 1] I SCEE OLTP AL FR TN B AL 45

o MEBE: sQLServer MEERNAAEH TR @I 17 AOLATIRE, RNET Z G 5 KR scE
PEREFE L -

o EMEEMME: BEE sQL Server AWisE, IR T H TR H8 S S0 L S b B0 1 D Rg
B an“gG &N E” F AT 0N 2 A Ve SR DI Rg

o W[HHME: DURSEA I EEVEREZEFRIY SQL Server AW A AlwaysOn 3485 ) B M4 SR T AE,
A4 B G R R I R AT S RS S R TR

o HIYREHE: TR AFREFNN LA VT D A B AT 25 0 EE B sl Server TR EL.

o  Z=HR%%: sl Server Al Microsoft Azure HF T T E AL AT LAY R 3 =, FJEsh T .
FAR R MK R T %, DL RN B = BUA L = AT 7 B 1 T U
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https://www.slideshare.net/BillRamos1/whats-new-in-sql-server-2017-since-sql-server-2008-r

AR Ly T H BN R T RERL 03R4, W HERI H WA OLTP Zhig, [RAFRATI H br 27w n] LA
el EBACAEF B R 4 350RHS DCS00M fifi 4 55 SQL Server 2017 A% 4 sQL Server 2008 T.1E 4,
i H R —IK BT, TC 75 A AT AT 2

Windows Server 2019 Datacenter

Windows Server 2019 & = B8 HERVE RSt SRR N AR 77 AN Al B A A8 1) 22 4= JZ A
Microsoft Azure J& & G R . MAEGEATEE, Windows Server 2019 AN & X AFMiE UL AL 48 A
AR ZSas et o DI Re A R DI fE

411 Data Center DC500 &% SSD

411l Data Center DC500 (DC500R / DC500M) F 41 [ Z5 A 4% & =1 1 B 6Gbps SATA SSD, K FH5#1 1 3D
TLC NAND, ERNPLEEECN O IR 5 88 AR AR & IS IR 45 28 AR i dm st it e 14 &4 i
PRSI QoS ESK, BRI PRI S N AR 5 3 SE L a] il B BE AL 1/0 PEREAN AT T IR AR

EATATLAREE AL WA ). REAE T o1& B A BAE R0 2 (0DB). 20l 22 v
FH UL B B e AR F= R . A7 45 88 480GB. 960GB. 1.92TB #i1 3.84TB,

Kingston

960aGB

& 2 - -1 Data Center DC500M - [Z]Z5 174 - 960 GB - SATA 6Gb/#
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T

HTAINR B Y, o418 H T P4 Dell PowerEdge R740XD il %545, — & FT- %1% H Dell 10,000 RPM
SAS 1.2 TB ML #E H7E Windows Server 2008 R2 iz 1T SQL Server 2008 R2 47 FEHEMR . X2 A7E
1247 SQL Server 2008 R2 MRS 4 LU AC & . 2 — & FH %4 K F DC500M 960GB [ 25 hifi £ - 7
Windows Server 2019 2171 SQL Server 2017 Jﬁﬁ%{’wﬂ o

G RG% B4R FH W 5 Intel Xeon Silver 4114 #bFE S (2.2G, 10 #%/20 ZiF2E. 9.6GT/FP. 14M ZE4%.
BN, HELEFE (85W) DDR4-2400) , H:it 40 M ELA K (vCore)s

=10 0E0E )

/&1 3 - PowerEdge R740xd HLAZHR 55 #%

GRS 2L E A 24 411 Server Premier KTD-PE426/32G N7k, 1Lit 768GB RAM.

Kingston

oOLOGY

[& 4 - -1 Server Premier - DDR4 - 32 GB - DIMM 288 #/i— 7 a7 77 8519 14 7 e 4

XtF SQL Server 2008 R2 iR 55 %%, FATTRH T 8 4> Dell - FLHAE AL - 1.2 TB - SAS 12Gb/FPUKE 25 .
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A5 - Dell - PLAFEAZT - 1.2 TB - SAS 12Gb/

FIF PERC H740P RAID 51| 25 NP/ ME AL B T 8GB NV 224711 RAID 10, H:tf 64K 5457 1 64k 73 B K/
VENIZ 5 H T saL Server Hidli SefF . HA DUANME AL AL B 1 RAID 10, Hirb 64K 457157 F1 8k 43 Hit K /N
1ERZ & AT saL Server HE . FAMEH 1 RAID #5248 I T . B 5 247 -

BiF

B EHLIR 55 25 #1217 Windows Server 2019 Datacenter (10.0, Build 17763) 1 Hyper-V fith. A% &
NIEFE A H Windows /725 7] . Ak, Windows Server 2008 R2 Datacenter N &L A it 25 7],
FATIE B RAID #2123 Iic B RE A .

R RSS2 EECE T I BRI, BEASEEAUHL 16 4 vCore A1 128GB RAM.  FRAT s — /W% FH A A,
IRENFEFF VM, T 3AT 50 55 Ml iR 55 #8 &35 5555 1] HammerDB 27

SQL Server 2017 T A/E 1% 4t Hyper-V REIHLHIE1T, HH Windows Server 2019 HIER P HLERAE R 4,
iZ17 SQL Server 2017 Developer Edition, 16 /> vCore i2#5. SQL Server 2008 R2 T 1 #{E Hyper-V k41l
Wiz 47, H Windows Server 2008 R2 FI/EZ P HLERAE 245, 24T SQL Server 2008 R2 Developer
Edition, S} 16 4> vCore.

WA R AL A AR :
_____
129 BIERS % FH sysprep 4 SQL Server
ZALE|EAS VM
: 282 HiE 204k (64k) TPCC ¥4fE (193), TempDB %i#% (16)
L: 400 H& ¥ AL (8K) TPCC H & (20), TempDB H & (0.5)

&6 - iz17 TPC-C /17 SQL Server VM (€1 2 JE]/7] 157 GB #U #7151 2,000 61D HI# 7577 )
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FEZHES HammerDB HE

HammerDB . B.H T4 2000 M6 ZE A 1AL TPC-C I EE 55 TAE 1% . HammerDB i T 4 2 2L v
TR, —E R B iz sk I H 47 M AR v . TPC-C A& g5 45 A BEVE REZR 14> (TPC) v OLTP T1Eft
FRAT B FEWETRARAE . BTN TPC-C BUYE, AT DARA LRI A v 5 A — E e o

XFFE T, BAVER 7 —> 157GB Bl 22, 1250 ds FEREAR 3 A DB Best 75 1 A= £ s 45
M EE R /NE OLTP #i4iE )% . NI 7R T SQL Server Management Studio Disk Usage by Top Tables (#]7]
AL AE AL A TR AN RAE B RN

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.

- # - - - - -
Table Name Record r‘gf""" Data (KB) :'Ig?‘“ (la‘”""’
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 £/% 54515 1 757 15 K

PATERBEAT 10 HERH -, HpRA 7 kg% 1. 2. 3. 5. 8. 13, 21. 34. 55
189,

sql Server %X B
FERUALAT sQL Server 2017 Standard Edition FFC B IBWU1 R R TR

FATHHBRME - 32,767 50 50
Webw BI1E (1) 2,147,483,647 (1) (1)
)5 F B BR A IR R - I I 1
BARFTE - 32,767 1 1
BARESHBHNE (MB) 128  2,147,483,647 104,857 104,857
P £ S 40K/ (B) 512 32,767 4,096 4,096
B HER () (1)  2,147,483,647 (1) (1)

I8 - X1 OLTP L 1EL #1117 SQL Server FI &

MR 2L B4 5 N HammerDB IXSIFE A VM, SR JG IN#52) Power BI, Xt 45 4T 7047 o

K King: 11
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http://www.hammerdb.com/

A EE A PR B

TPC-C FEHEMNA H 1992 FEmt O AFAE, 1EZUE X T M tpe.org FREY. B R AL E 2 sQL Server FIR 55 2%
AR, L B G M PR AR AN [R) AR 55 2 O B I AE P e . DB Best 1 it 5 I X% 2H 23 Py B B AN [
= HIEATI VM BT IEER DAY, T B 7 S U R AT T B A B 3

HammerDB & — 3K e 2% B T I 2L I X S FH A2 )7, SZHKF sQL Server. Oracle Database. 1BM DB2.
MySQL. MariaDB. PostgreSQL. Redis 1 Amazon Redshift. ‘{37 A OLTP iz4T TPC-C FEHENK, ML
PO o0 TAE 133847 TPC-H FEHEN . HammerDB HIVEACHS A A GitHub (HH TPC 64 3REL, [
WL P S R AT BAVR N B O S eI AR A

A LAY HammerDB® 4 5 JHIAS,  DLAE st e R J R s AT HEDR . 0T AR, FRATFIH
autopilot ThAg, A 1. 2. 3. 5. 8. 13, 21. 34, 55189 £ H isATHAENNR . IRATH BRx A
W NS, RO E AR U A T R G2 AT 5 2 F P R OB

autopilot TRESZHFE SUR BN 8], iEFrA H P G BE S 55, IR P B, A 2 N B P IR 55 4
IR, BRTIE, a2k 100 41182k 1 0B al. JATR S s (]2 09 3 70 B, A2
T e w0 B 2 I A] .

IR, FRATER T 5 2 Phi . fERIE], SRR A BT, R AR S T A
FEF LR € IR BLN AL ER 355 . HammerDB 0 5% HI T AL R 1T 5 1) 5K B 35 55 400 A S AR 2 Bl 1T 4
(NOPM) HUKKE, DA A e 5 22 58 i) Sk T AF

IBATEE I, HammerDB NI Iz T QI (& 55 B H A F. seoh, BA IR T
Hasbh RGERE, URBERGRS CPU. Bt MEMANAEMEREZ AR R R .

4 BT TPC IG5 R A7 T http://www.tpc.org/tpc_documents current versions/current specifications.asp
5 HammerDB X - 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 5k

T CPU PERE, FRAIZEFFLEMINRTT R T 14/ sQL Server B 2R FRMEREMIRe . SARTH &, FRATEMR
{8 F I Intel Xeon Silver 4114 CPU (2.2 GHz) FR 8133 2 18T Gold BX Platinum AbHE 287,

ERATE] T, FeAI3R1S 14,000 243 HEUE . BB AL B 883z 47 AR 5 301 7,000 2245 FEE
Ant, FRATEFERX K CPU 244247 U4 SQL Server 2008 R2 3 i vk 5 Rl % A cPU.  (H{E
14000 HL A 7000 U6 IR 2 FELAE M ANRIERE, & AR HA S FEEB)

TPC-C FEVEMA A P cPU B F]. [k, 5 sQL Server 2017 1§ FHIRA cPu, 4G BT/ T 5 19
vCore (i . Ait, WiHIREhES M REXT 45 BRI ECR.

R PERE

T TR Windows & _ERIREEEERE, FRATE A —3Kk % 4 Diskspd [FTFVRFRST , 1%AE /T S 4] FH
K8o XT Linux, FRAEH FIO. 21T Diskspd B}, FRATTKH sQL Server MVP Glen Berry J¢-T-Wi{a{ii A
Diskspd ULHEC H T sQL Server F 4517 1/0 # R HIHEFE°. fr AT B HC KU T fizs:

diskspd -b8K -d3@ -04 -t8 -h -r -w25 -L -Z1G -c20G T:\iotest.dat > DiskSpeedResults.txt

PLR 2% T sQL Server 2008 R2 (R HDD) #11 sQL Server 2017 CRH DC500M)  H % U446
1217 Diskspd 5t 1 — 4L 22 5, 9 ARAC 2% VU K H RAID 10 #52X Rs A

6 sQL Server FLZEFEME AE MR FIIFACFL AL T https://www.hammerdb.com/blog/uncategorized/hammerdb-best-practice-for-sq|-
server-performance-and-scalability/

7 Intel Xeon 4bFH 2% K HHHME (1) 52 82 5| K 7T https://ark.intel.com/content/www/us/en/ark/products/series/125191/intel-xeon-
scalable-processors.html

8 Windows Diskspd [ GitHub £4i# %24 T https://github.com/Microsoft/diskspd

9 {Using Microsoft DiskSpd to Test Your Storage Subsystem) , Ri}ik: 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://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
https://sqlperformance.com/2015/08/io-subsystem/diskspd-test-storage

DL A& HF sQL Server 2008 R2 ##f SC 4[] HDD #E AL 145 3

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 IO
thread | bytes | 1/0s | MB/s | I/0 per s | Avglat | LatStdDev
total: 114712576 | 1403 | 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 | 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

19 - /] F-5QL Server 2008 R2 /1 HDD [9#¢#f5 4557 4% Diskspd 254

Fe 25 R R <8R DCS00M i 5% ) 508 45 ) 45 R ELAL

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 | 0.208
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

& 10 - /{1 F SQL Server 2017 #9 DC500M f#45 HI #7735 57 Diskspd 45

5% 7B AR R R T, BATREE B IR GRS 85 saL Server VEEEAS 2 (L -




et T

KPR BIE T, BAVE A TS ERAE RS sQL Server TERETH K43 Windows typeperf 74
PREZERES.

WASR

MFRRIMRIETT, AT =817, R THERRETIEL DR 4R

2l

ZEH . SQL Server 2008 R2 (X 16 /™ vCore 1 HDD)

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

Run

o 500K
[ F
[ X
400K
=
©
[=
o
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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 1,971 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
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Transactions Per Minute (TPM) for SQL Server 2008 R2 with 16 vCores on HDD - Average for 3 runs
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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
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SQL Sever version and vCores tested 1200K
@5QL 2008 R2 16 vCores 1108K 1074K
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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 2462533 6199867 25531333 46349167 26954500 372,499.00 507,390.33 197,532.10

with 16 vCores
SQL Server 2017 13,783.33 4443400 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
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ZEH. SQL Server 2017 (GXH DC500M #1 8 4~ vCore)
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Transactions Per Minute (TPM) for SQL Server 2017 with 8 vCores on Kingston SSD
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TPM (Thousands)

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 658929 3,937,430
3 13,324 47,170 106,341 237135 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
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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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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
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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
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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
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Number of Virtual Users

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

SQL 2008 R2 16 vCores
SQL 2017 4 vCores

2,190.00 641700 11,85067  24,625.33 6199867 255313.33 46349167 269,545.00 372,499.00 507,390.33 197,532.10
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

K17 - 2/ 16 1> vCore [ SQL Server 2008 R2 5372/1 4 /> vCore H9SQL Server 2017 HI7EZIXT H:

WEE SR, ST G247, SQL Server 2008 R2 [11°F#4) TPM J& 197,532, T EH 4 4> vCore [
SQL Server 2017 A 243,714. KX 4 4> vCore Fl1&:+:1iii DC500M i # [¥) SQL Server 2017 HJIEF R A F ik
1.2 5.
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BAHPAETPM .

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

6,570 9,626 11,852 14777 23,251 58,920 66,214 23,785 20,320 17,105 252,420
46,261 77,763 114,483 120,018 104,358 80,509 49,377 34,519 18939 11,604 657,831

A 18 - [LF5EH 4 1> vCore [195QL Server 2017 5 5E/ 16 1> vCore /75QL Server 2008 R2 /19 TPM / /7 /7

MTPM/ FH A JEE, H 16 > vCore F1 HDD [ SQL Server 2008 R2 HEf%SZIH 2,190 TPM. 89 4 H F°
If, SQL Server 2008 R2 A 5,702 TPM / H I, TR H 4 4~ vCore #1411l DC500M i £ ] SQL Server
2017 AEWSIRFRTE 3,868 TPM / /.

MHFF R, SQL Server 2017 #4& EK A5 L sQL Server 2008 R2 PLlT 1.8 1.
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R BRI AR OB /5 ZE I BN UGS S, AR B S I 2 TR A

T 1 B A R A R P AT AR R T AL E SSD (DC500M) FH Al %% 25 I AT (Server Premier), H#&H
G PE L, AU BT TR ReR, IErT BAses b A aE 77, RIS B 0 A (TCo).

Pl PTG AR S5 A i, 0 PR AR B VR AT RE A o VAR AR 1T 4 BEAT VRO I, AR AT IR AR
AR BRI, EApse A - MK R SEVEHE BT SR BiEsk A SR A6 1 AT 1a) 456 A X 4L
i 55 2% T L A 2 4 A

WA RTIE A E B 8 R A, Hod 22 sQL Server Standard Edition £ N AT IE A, EAE
16 /™ vCore MIRBCE H 5 2] 113% [ RGA

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 $41,509.30 556,121.38‘
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 OS 28% 56% 113%
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PR E TR AR, THEBER Microsoft SQL Server 2008 L 1E i #iE# 3] SQL Server 2017 K/,

Data Center DC500 (DC500R / DC500M) Al [ Zx A AL (SSD) AT LAl A& Ik 55 75 5k . 38+ TAE
PRI AR TCO.

i 1) https://www.kingston.com/us/ssd/dc500-data-center-solid-state-drive, T i< T 411 DC500 1>k
SSD B 215 B #&i&m] LL#EH https://www.kingston.com/us/support/technical/emailcustomerservice
L HIE SN R I RE .

f& 1) DB Best {4 & ) FF 15

PATHHBA % P 0 F R4S S B B A TAE Uk & 5BRATHIMARIA AR R, b i 28 57 52 0 0K L fige v
TR RERATIATATI IR R e S B S MR, m IR E 21
GER WL T A AR, AHFRATT B AT AT 25 P PRl I S v R E I PE, XA DB Best XTH C
TR B RS BEAT VT A -

BEERFRAT, AT LAUS Al %G https://www.dbbest.com/company/contact-us/

B X & Dmitry Balin, Dmitry@dbbest.com, B4 [ Rz B HAEAIEE .
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fys A - TR GEVRE 3
s BRE

DL R /2 Dell PowerEdge R740XD Ik 55 2% HIMIANG HLEI AR, 1%k 55 2% K H P T Intel Xeon Silver 4114 2.2G
AEFRES AR T 20 MFE N /40 DN .

PowerEdge R740XD - [amer_r740xd_12238]

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

OAKZR  PowerEdge R74XD Server
323-B0KH  PowerZdgs R740/RT40XD Motherboard
461-8ADT  No Trussd Platform Module
321-BCRC  Chassis up to 24 x 2.5 Hard Drives including 12 HYME Drives, 2CPU Configuration
J40-BLBE  Powerdgs R740KD Shipping
343-BBFU  PowerEdge R740 Shipping Material
3IBBLUS  Invel Xeon Silver 41142.2G, 10C/207, 9.6GT/s , 14 Cache, Turbo, HT (35W) DOR4-2400
374-BBPP  Intel Xeon Silver 41142.2G, 10C/207, 9.6GT/ , 14M Cache, Turbo, HT (85W) DOR4-2400
412.AMIQ  Standard 1U Heatsink
H12-AMQ  Standard 1U Heatsink
IT0-ADHU  2666MT/3 RDIMMS
370-AAIP Performance Optimized
780-BCDS  Unconfigursd RAID
405-A4HR  PERC HTA0P RAID Controller, GB NV Cache, Adspeer, Full Height
619-48VR o Operating System
421573 No Media Requirsd
385-BBKT  {DRACS,Enterprise
S18.BCEW  DRAC Digital License
379.BCOV  DRAC Group Manager, Enabled
I79.BCSF DRAC.Factory Generated Password
30-BBHD  Riser Config &, 5 a8, 3 x18 slots
540-B3BW  Broadcom 5720 QP 1Gb Network Daughter Card
384-B8PZ & Performance Fans forR740/740X0
450-ADWS  Dual, Hot-plug, Redundant Powsr Supply (1+1), 750W
I50-BBEW  No Bezel
389-BTTO  PE R740XD Luggage Tag
I0-BEN  No Quick Sync
750-MABF  Pawsr Saving Dell Active Power Cantraller
770.B880  ReadyRails Sliding Rails Without Cable Management Arm
631-AACK o Systems Documentation, o OpsnMansgs DVD it
3324286 USOrder
B813-6068 Dell Hardware Limited Warranty Plus On-Site Service
B13-6075  ProSuppors: Next Business Day On-Site Service Afesr Problem Disgnasis, 3 Yaars
B13-6087  ProSuppart: 7424 HW/SW Technical Support and Assistance, 3 Years
Thank you choasing Dell ProSupport. For tach support, vistt / fwww.dell com/support or call
TIIT | a0 sasams
5009997 On-Sits Installation Declined
5732426 Declined Remote Consulting Service
370-ADNI  BGB RDIMM, 2666MT/s, Single Rank
400-A5EG 12068 55D SATA Boot 8Gbps 512n 2. 5in Hot-plug Drive, 1 DWED, 213 TBW
S00-AWLI  Intel 178, HVMe, Read Invensive Express Flash, 2.5 SFF Drive, U.2, P4500 with Carrier
450-AALV HEMA 5-15P to C13 Wall Plug, 125 Vols, 15 AMP, 10 Feet (3m), Pawer Cord, orth America

W = N R e o s e s s e o ok s omh e e sk o s s e o sk o s s o e o s o o = o am

/& 20 - Dell PowerEdge R740XD ##7& 1

KT &R A F R R P LAY RGN AAEERN T, AT R A A1 KTD-PE426/32G N
TR, %IRRT 24 ML, 4RTE coOWY ERTEN WAL $204.99 (BEE Xxx HED
AR 55 AR (1) S8 BN A% $4,919.76

1 L+ MR KTD-PE426/32G IEMN T 2019 4 10 A 16 H M https://www.cdw.com/product/kingston-ddr4-32-gb-
dimm-288-pin-registered/4862854?pfm=srh $HL .
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XFF sQL Server 2017 Mk R4, 4 LiklHi A=A T 8 /> SEDC500M 960 GB SATA 6Gb/FP i % .
IX U2 H B E COW2 FIEM N $226.99, Fit1E% $1,815.92 (& XXX HH#D) .

Xt sQL Server 2008 R2 MK & 4t, LA T 7& 8 4~ Dell 400-ATIL F &% (I RIE 5. o

Billing Address Shipping Address Ship Method

Kingston Technology Company, Inc
17600 Newhope Street

Fountain Valley CA, 92708 B Comments
UsA USsA

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 k3

Lines [l Sub Total $1,560.00
Freight $0.00
TOTAL $1,560.00

/& 21 - 8 1 Dell 400-ATIL FEAFHIHI LI 4

TERMEAN G TS R R A

H A SQL Server 2017 SQL Server 2008 R2

KTD-PE426/32G $4,919.76 $4,919.76

SEDC500M 960 GB SATA 6Gb/#} $1,815.92

DELL 400-AJPI 1.2 TB SAS 1.2Gb/fb $1,560.00
Bt $14,331.30 $14,075.38
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BT e

1% 248 721§ ] Windows Server 2019 Data Center Edition 11 SQL Server 2017 Developer Edition Jljis [/ -
IR 2 A# F sQL Server Standard Edition VAT IERA, FAESCFEZ A 24 N PAZ AT 128 GB
WAE, SQL Server A]RFIXLE A7 F T HARENAF o

<F sqL Server ¥A]

AR TT R BEAE SQL Server 2008 T /Ef# K H T SQL Server 2008 Standard Edition, - 4k 224 H
Standard Edition fJ SQL Server 2017.

Mis4T 2 sQl Server LSBT, B RE L2 NV AT SRS,

o FANVM BTV ATIE - B> VM # 42 T Standard Edition YFAE, &4 VM 2D 4 N
VFAE CHPfE AT AR] 4 DB VM tHAEIS .

e Standard Edition“JFI LA EN (R0 "= 2 N NIZHE $3,717%.

o HIEM T, FIH Dell PowerEdge R740XD AbFRZS K AR 5 2SRRI AR, LN (vCore) 5 HE
WAZ I L2 2 BL 1,

o BRI EANAA NS VM BT VFATE, & LAUN D ELL VM IR vCore (BB FUALFE 25 |
MEfL CPU. RBERIZFE) WSE— AW RTHE, mHEN v™M 20 R I RE. HFVFa H i,
—/™ vCore WJLif 2| — AN FE

13 55 2 (5 B ] ML R 3k SQL Server 2017 ¥ r] 87 FR 4R 5 -
https://download.microsoft.com/download/7/8/C/78CDF005-97C1-4129-926B-

CE4A6FE92CF5/SQL Server 2017 Licensing guide.pdf

145QL Server 2017 EM T 2019 4 10 A 16 HFKET https://www.microsoft.com/en-us/sql-server/sql-server-2017-
pricing
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TR SRR AN AZ RN Standard Edition [£) VM ) SQL Server ¥ 7] 4 .

SQL Server Standard Edition 2 1~ #% 3, YFA] I vCore VFEATHE A |
$3,717.00 4 $7,434.00
8 $14,868.00
16 $29,736.00

/& 23 - Standard Edition VM #EP #14 i]
4R, M sQL Server 2008 R2 1% 31| SQL Server 2017, V&> vCore e W /2 1 AT 5% .
*F Windows Server ¥FR]
1% 2 4% F Windows Server 2019 Datacenter Edition; ‘&30 N8N AT B IR S 25 4% T o PR B K
Hyper-V VM. Datacenter edition &M 4t5%f 16 NN AZVFATIE, JFHUK NLERP (3£70) EM =2 $6,155.
T MRS 284 20 NN %, Window Server 2019 Datacenter Edition A /& $12,310%°,
BRGHA
R TR S FR G A AR A e AR

S5QL Server 2017 SQL Server 2017 SQL Server 2008 R2

Component 5QL Server 2017 5QL 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 - SQL Server 2008 R2 (/4 HDD) 4 SQL Server 2017 (/4 #18 1> vCore LI -1 DC500M 441 ) HIis 17 kA

W R L, JE R A 4 RS DCS00M AL KHIZ AT SQL Server 2017 fir i i vCore M 16 ME/b # 8 14,
BT AR RS L — S0 RS %8 . KH 4 4> vCore A] LLIE— 20754 $7,434, 1&0] LA R34
60% ] Windows Server 2019 Datacenter edition i A IE A4S o

15 Windows Server 2019 Datacenter /T 2019 4F 10 A 16 HIKELT https://www.microsoft.com/en-us/cloud-
platform/windows-server-pricing
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1- H SQL Server 2008 R2 LLK: 1] SQL Server FEINIIHTIEE wovvovveevevereeiie et 7

& 2 - 4>+ Data Center DCS00M - [H ZS AL - 960 GB - SATA BGD/FD ..o e seeeean 8
3 - PowerEdge R7A0XA HLZEHRZTEF wouveeveeeeeeeeeeeeteeteee ettt a sttt s st a s s s s e ss s s s st enaesaans 9
& 4 - &L Server Premier - DDR4 - 32 GB - DIMM 288 41 il — H7 27 A7 25 H I AFARZH .o 9
5 - Dell - HIMRATLL - 1.2 TB = SAS 12GB/HD cereeeeeeee e eese e se e se e eeeeeses e e s sseeessesese s s seseeseeesenesenesnenne 10
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