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GEHRTIE Hﬁﬁﬂﬁﬁz?ﬁ TE4E T S7 5% (EOS){% > Microsoft 1= 11284 #1 ¥ 2 LL SQL Server NERRR AT %
EHH - BB HEE /HE?E%%?J%? NGO LN N R A S N e e e Ay T E S

MR TR B A SRR TTEE > JTREAS I B O H L R ey AR B0 P R T 4 RF N SR B0 2 Y
SQL Server 20082 T {E& & -
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DB Best Technologies #THAEA Kingston Technology #F&1E » 7~in 8 {EREEERZ () (vCores) 2L Kingston
Technology DC500 ﬂ;%%&.%gﬁfﬁ% (SSD) iy SQL Server 2017 » EE/EBEE BN 16 %0 MELTERE (HDD)
{3 SQL Server 2008 R2 ° 3 i FFTEHATFF4K SQL Server 2008 {alfR 25 £ #iHk SQL Server Y% P& {ERS »
TS TR IE L A0 H RTRHE S TERE N R ~ H SRR -

1 "'SQL Server 2008 K SQL Server 2008 R2 4558 %, | <https://www.microsoft.com/zh-tw/sql-server/sql-server-2008>
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NFREE 2000 {EERHE (T HammerDB TPC-C B2 HIEAAAE R - DUNAE 4 (B HHZ 0 B3y T saL
Server 2017 £ Kingston Data Center DC500M SATA 6GBps 960 GB [ESERFRE AYMEFE » (EFAE 16 {ERE B
L 37T SQL Server 2008 R2 F1 Dell 400-ATJL 10,000 RPM SAS 12 GBps 1.2 TB {HAFEEREAIIERE o

Save 75% in SQL Server Standard Edition licenses upgrading to

SQL Server 2017 with Data Center DC500 Enterprise SSDs ¢ K!El!gSt()l

NOLOGY

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
®SQL Server 2008 R2 with 16 vCores

40K
®5QL Server 2017 with 4 vCores

Managing Data and Applications Anywhere

R S0 AT B L B A B35 i R SE I s (S R I, - FRAPTRR R[S SSD RFEERR AR SQL Server f£
SQL Server 2017 » FIAERIHEE S EFIEIEE - FrRE(EA#E /) vCore -

B E I SQL Server 2008 R2 {al AR E5F4k % SQL Server 2017 BF » 0] L/ 75% HY SQL Server FfiE
A [EIRF R RE TR RUAE |

SQL Server 2017 SQL Server 2017  SQL Server 2008 R2

Component SQL Server 2017 SQL Server 2008 R2 4 vCores 8 vCores 16 vCores
Hardware Costs
Dell PowerEdge R740XD Intel 4114 2400 MHz $7,595.62 $7,595.62
KTD-PE426/32G $4,919.76 $4,919.76
SEDC500M 960 GB SATA 6Gb/s $1,815.92
DELL 400-AJPI 1.2 TB SAS 1.2Gb/s $1,560.00
Sub total for hardware $14,331.30 $14,075.38
Software Costs
Windows Server Data Center Edition $12,310.00 $12,310.00
SQL Server 2017 Standard $7,434.00 $14,868.00 $29,736.00
Total $34,075.30 $41,509.30 $55,121.33.
Percentage of savings for the total server compared to SQL Server 2008 R2 with 16 vCores 39% 26% 0%
Savings in cost compared to SQL Server 2018 R2 with 16 vCores $22,046.08 $14,612.08 $0.00
Savings in SQL Server licensing costs 75% 50% 0%
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SQL Server 2008 R2 i 7= YD A A BE HR B 1 B S/ T EIREE - TRPITEIESE 245 [ FH 64 fir
JLHYJ Windows Server 2008 R2 Datacenter > [\ kz— 3t 8 {[il Dell 10K SAS (Dell j&}5t ST1200MMO0099) Hfff: -
ST B A (B B B TARE R A RAID 10 > Sy BIFH N ERHE T BLEC SR A, -

sQL Server 2017 & HC'E Ryt El ik as - FFIEIESE Z4¢ E{EH 64 {iz7THY Windows Server 2019
Datacenter » [l fz—3£ 8 {[# Kingston Technology SEDC500M960G [ FEhFhE: » &KHC B fy Wi {E B Ae i L iy
RAID 10 » 73 BN E R B S0 #AE ©

TR (5B 22 ¥ Fl Windows Hyper-V D& - SQL Server 2008 R2 £ EL (#5155 16 (FREEHZL F 128GB 2

R S E - SQL Server 2017 2% 5 EHE Y 8 ([ vCore K% 4 (i 128 GB RAM 1 vCore [ SHE 5
T, -
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S PR e K B ATER A SQL Server 2008 #E{FEHY 2008 FERUARERS - HLME R hEAG S (i 2
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a1 H BZEEREH T {# ] Kingston Technology 1 Data Center DC500 11 3E4J [E|RERFRE: (SSDs) i 4ln] £y 1Ak fa
1K 39% [ FERE AV A B PG RE R A
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ST EL TR Sy BRI H AR 1Y SSD o (RSB A(T i ~ MR 5 26 R s g d itk (SLA) B
T RESEIT R » Kingston DC500 51| SSD et SR E IELE I -

Microsoft SQL Server 2017

SQL Server 2017 AE Ky B FAEM TIFEBER KA AR A58 ~ L R {ERVERE - FrA TIERR —(E&Ek-F
& HHET - WRFER SO RS SRR T - AR ESR EAC S R B (OLTP) R RS -

fi£ sQL Server 2008 R2 [iff#f » SQL Server XLt 2017 FERRA i 100 et (LAY BT DIAE

WHAT'S NEW IN SQL SERVER 2017
SINCE 2008 RZ2

OLTP Performance Business Intelligence Hybrid Cloud

SO Server Data Taols Transparent Data Encryption
Local D8 runtime (Express) Aways Encrypted

efficient data loading

Adaptive Query Frocessing

code snippets "
worin S
Warehousing
ic Searc]
obe
" y

» e v s
Platform

Unur sugpon

ctaives support

1- 7£5QL Server 2008 R2 #4451 % SQL Server HI37 1155
BRI SQL Server 2017 1Y EE%E OLTP FEEHINEEAN T ¢

e WHE : SQL Server E@?&é?ﬁ%ﬁ%ﬂ‘%ﬁ%lﬁ%ﬂﬁ%?ﬁ%ﬁﬁ] ESP > EHAERDZ IE B PR SRS
jUFEaEﬂZ:.,\%Z

. SHEGH Bff% SQL Server Z L3 [ » HFM IIRE S DAOREE IRHK EL {/E$E|3El’] St FLRE
Always Encrypted (k&%) & Row-Level Securlty (&R st e1E) &

o TH[FME : SQL Server AR DABXE AT SERYARAE R S FEST o [EA) » AlwaysOn TFH PERFAH 5 I H (Y
hngsThge - EfE A SR o DURSE M B A REIHE G o

o T[HEREME - WVETE -~ GEGEIAEERIITRINAE o B B R BUT SRR SaL Server TIEEH -

o EIRARYE © SQL Server &z Microsoft Azure HY¥T T EL o] B EEZ M IE 76 2 Eiy ~ BB
(Bl S EE R 28 5 1 B FERFEEH S E N B ~ A B IR A LB LG FHE R -
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https://www.slideshare.net/BillRamos1/whats-new-in-sql-server-2017-since-sql-server-2008-r

BEMIER S ARAY B B2 (5E A LARERE R BB THE B RR » AN ERELIEAS OLTP Ihat - RIAE IR H AR
TEF R o] 25 i T =\ S T » MR S &R 1 T B A A 4R DAS MR Aer S22 5 > BImT (s A
Kingston DC500M [&|BEREREFL T SQL Server 2017 A4 SQL Server 2008 T {E&# -

Windows Server 2019 Datacenter

Windows Server 2019 & E st 45 TEFE 247 - H AR 2 EWNNZ 21 LU 2 Microsoft Azure B85
IR Rl - 2 Pl B B 7 0 FE AR U S IR 40 - (RPN AEIN S > Windows Server
2019 & T S E F A2 R DU R H AR A E 2 (A AR #s 0BT BhAE KI5 TEE -

Kingston Data Center DC500 SSD %%

Kingston f Data Center DC500 (DCS00R / DC500M) [&]SERF R 24512 5F FH 5287 3D TLC NAND HY =346
6Gbps SATA SSD » H BB HUR SRV = AUR & AR (Elflkes TI/E & #Ekmasat o FhAE LM Kingston BRE
HIRK a8 (QoS) 3K » I RENECRAE R Z AV AU 55 A T/E &k - £2EE T HUHIFIRER 1/0 B LR
RAEEENE - FTEEF Al ~ #RESEEE - REUE T ~ BiwmiER - WS EE G - (E2E &K= (0DB)
EhHEE AR R E R B FEIVERE - (474 & 480GB - 960GB - 1.92TB ~ 3.84TB °

Kingston

96068

[E7% 2 - Kingston Data Center DC500M - [ZEEF#7% - 960 GB - SATA 6Gb/s
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Ko 7 HETTIEHIES » FRAFIEEAT T RI4H Dell PowerEdge R740XD {a]Akes © —4HA7A{# A Dell 10,000 RPM SAS
1.2 TB BHAEFEHT Windows Server 2008 R2 {7 SQL Server 2008 R2 A HIEtECE - 45 B E4EH#7T SQL Server
2008 R2 1R {AIARSSEN 55 —4H/(EIHR 22 FE A5 A DC500M 960GB [EBERFFEFE T Windows Server 2019
1T SQL Server 2017 H3HIE FEE o

H—4H (AR 2395 FH WA {E Intel Xeon Silver 4114 2.2G ~ 10C/20T ~ 9.6GT/s ~ 14M Cache ~ Turbo ~ HT (85W)
DDR4-2400 EFE2S » £ 40 (& #Ef% () (vCore) °

3 - PowerEdge R740xd Rack Server

PR (EIAR 222 5) 24 {4 Kingston Server Premier KTD-PE426/32G =0 (BS54 » K&t 768GB -

[ ]
> ~
I\TlECg%\lsOLOGV

[E]4 - Kingston Server Premier - DDR4 - 32 GB - DIMM 288-pin — Registered zr/{& 721544

FeAMKA sQL Server 2008 R2 {525 F{HFH T 8 ([ Dell ik - 1.2 TB - SAS 12Gb/s FiZHE
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[E]5 - Dell - 1/ - 1.2 TB - SAS 12Gb/s

Hop U [ RisRER(dE FH PERC H740P RAID Controller £ {sE FH RAID 10 64K [HFI|{&:47HY 8GB NV Cache £l 64k
BCE AR/ » fE Ry SQL Server E/RHE ZE B R RV TR IAMR I o HAAth PU{ERZRERE A {(H F RAID 10 64k [ 51 {FR77
e 8k BB KV/IN > BIE By SQL Server SCEAE 2 H AV BETRRZAE S - IR T RAID 585 " Read Ahead
(THSGAEHY) , ~ " Write Through (B #55 A) 5 BREL -

/¢ =

FHE R (E A 25t T E A Hyper-V FA Y Windows Server 2019 Datacenter (10.0 » 4H%E 17763) - FefM"]
&1 Windows Storage Spaces FHAMTINEEFE%(# < #R(f » Storage Spaces & 15 0] A} Windows
Server 2008 R2 Datacenter » [R[FFeA35E (i FH RAID $22H 25 it & At -

TreH E AR s (o0 A WO TR B S EC BT R > 2575 16 [HRE #2000 & 128GB SLiRAE © TR — 2B (F
Fo A BEENRET VM > DISTT HammerDB 127 » s 257 & (A5 5 E el RS

I7> Hyper-V EEHEREZS USATT SQL Server 2017 T{E&# - ifi L Windows Server 2019 R 5/i ZAFHE £ 47
{7 SQL Server 2017 Developer Edition P ELE) 16 {EREERZ Ly © HX Hyper-V EEELE AEA{T SQL Server
2008 R2 T {E&#; » Al LA Windows Server 2008 R2 i Fsli ZAF2E 4% > {7 SQL Server 2008 R2
Developer Edition 37 B 16 {EEEHZ L -

WRECEE S MYIEE ¢

_____
{2 FH sysprep {E&—{E VM
2785 sQL Server
: 282 ‘il 64k F& 2 TPCC Data (193) ~ TempDB Data (16)
L: 400 =k 8k FE=, TPCC Log (20) ~ TempDB Log (0.5)
6 - #77 TPC-C /775QL Server VM A7 2,000 [ E (5HTHIFFITES » ZB/H ) 157GB ZH e -
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# A Generation 2 HammerDB %7€

HammerDB T ELF A & 2000 {E & L4 8L TPC-C HYAZ 5 TAE &, - HammerDB 3% & M A ke HIE,
Hote > RLFEFZRE A RS U o TPC-C 2 OLTP TAEEHEMAT SR AEZE 2 & (Transaction
Process Performance Council, TPC) Fira&{fii iy AR HIGEAE o 281G TPC-C FA% ml i Cro Ity ol SE M K

—8 -

HOAELET T - FFILLE DB Best S ER M SRAYVE R R AR » (EHAERF4Y OLTP EifEEHY 157GB
BERlE - TYIANREE T T SQL Server Management Studio #;75 Disk Usage by Top Tables (% FH 81T
WERR R &) Pl R EHE AR RN -

optimized tables.

Table Name

dbo stock
dbo.customer
dbo .order_line
dbo history
dbo.orders
dbo.new_order
dbo district
dbo.warehouse
dbo item

- 1t - a
=

-

-

oot © ez g e
200.000.000 64,134,928 64,000,000 134,896
60,000,000 53.378.304 43 636,368 9,741,808
599,962,513 39,434,768 39,341,808 92,888
60,000,000 3,605,944 3,605,184 184
60,000,000 3,093,584 1,959,184 1,134,272
18,000,000 321,544 320,720 736
20.000 321,016 160,000 160,952
2,000 32,272 16.000 16.096
100.000 9,544 9416 32

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

Unused ~
(KB)
2
128
72
576

128

176

B 7 - —/l§ TPCC 2,000 B (7 EHHEHTEHAZIEA )

BT EE R P25 A 1~ 2~ 3~ 5~ 8~ 13 ~ 21 ~ 34 ~ 55 E 89 ZRENTT 10 {&l e #Be (s I A A4 -

SQL Server Setup

& B ES i) SQL Server 2017 Standard Edition {{c DL &5 BEAS I THOE -

SATHIRRAN T
ERUR THEcEHE
SATHIRATEE

A fEfkessC iE A (MB)

REsEHE A/ (B)
BREEEAF (BD)

w/IME
= 32,767
(1) 2,147,483,647
- 1
- 32,767
128 2,147,483,647
512 32,767

(1) 2,147,483,647

[E8 - 2 OLTP T {EE#LZHEEHTSQL Server [T &

HIEAAE AKX A HammerDB WZEE% VM 1% > # A Power BI DL #4553 -

K Kingston

104,857
4,096

(1)

50
(1)

1

1
104,857
4,096
(1)
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http://www.hammerdb.com/

TPC-C H 1992 FEHIR - IEFHYEF A2 % tpc.org® » s SQL Server K falfig ezt fa #Ef T HIEMIE - LA
SO0 T A EE A BC E VB ESSRE © DB Best {5 A LA IS S 3 TR PO BP0 B A R B m ey A
[FIR/IN VM BT ERRESR - Bl P AERTER T T SRS E -

HammerDB &K e B B & AL HIEUE 2= > 3282 sQL Server ~ Oracle Database ~ IBM DB2 -
MySQL ~ MariaDB ~ PostgreSQL * Redis 52 Amazon Redshift - T 7#&#0{T OLTP {Y TPC-C A2 13 & &}
BT TEEHNT TPC-H FEMIE - HammerDB MYJFE4GHE AT TPC 564 1Y GitHub FHUSE » KRIHLE
SHEE e o DA B B SRR R AR A -

A% HammerDB® DUEABRHE ~ BB RNEHT TAAE NG o ST LRI > FAMIEA T B EhE(E
THEE > [EIRFEE1~2~3~5~8~ 13~ 21~ 34 ~ 55 k7 89 {ir i A #TEE MG - FeME%H] Fibonacci #
Bl > Y R R B A SN (T B B (= L -

HENEEDIRERR ML T E R INZRIF IRV T2 - SBATA SRR S - WRBERHEE A B E(E
ArestaCiRaa T - —fm s - FRE 1 784 REREh 22 100 MM - FMEM T 3 #ErvhizREsH
PIE ISR BAAGRTA e SRR -

SHEHIEER - AL T 5 ARG - SRt AN E E AR S - WE T
—fdE S AR - (EfEERIIRF AR RS 5 - HammerDB &EC#k R ERHTE S HIRK S HIEEE
LUK 57 #8115 (New Orders Per Minute, NOPM) FYE§((E - AR RERHEMESERATE IR TAE -

HammerDB {E{ T4E R ATG Ry — L (E I ERITIFRILA R A ENHIRCERAE © LEAh > FRAHHE 7 EA
AR T B 2 &R - DA AS SR CPU ~ BEER ~ 4% KO IR RS HYRRE 28 A2 R -

4 FTA TPC FRAS B BB Al 4EIE 2R © http://www.tpc.org/tpc_documents current versions/current_specifications.asp
5> HammerDB 41k - 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 3(KE

FH¥ CPU GRE » FRAPERIENATCHE A T FIA SQL Server HYEESRIT4ERREANES o 8% FAPTAH SRR
2.2 GHz Intel Xeon Silver 4114 CPU 1Y 7 fE LG4 E 0 AR 23187 -

MG FESHIEIELY Ry 14,000 - FripaEes —fxDIAREY 7,000 FYBUESTECEL - 24000
TS CPU 1E S HE R R BT A SQL Server 2008 R2 ERHEEVAR L I « (#1{H 14000
EE#{H 7000 B 47 22 2 S5 AE LEER )

TPC-C L3t I8 [ FIGE ) CPU « BRIIE - £ SQL Server 2017 i F#k CPU & RIS A BT /b
R LT AR, - SATT - RS AT R A -

BERRBAE

Ky T B fi# Windows & BIRERERLAE > BAIFEH T H Micorsoft Firliff &85 £y Diskspd HYFHRERIFIZF® -
1F Linux SE& o B FH FIO © {7 Diskspd B » A A2 SQL Server MVP Glen Berry HY$5Fg >
T RN AT {5 F Diskspd £7& RIS SQL Server 22 F1 1/0 e o s BB a5y EEN ¢

diskspd -b8K -d30 -o04 -t8 -h -r -w25 -L -Z1G -c20G T:\iotest.dat > DiskSpeedResults.txt

DU 25 L2 BE HME A AT SQL Server 2008 R2 [ K7 DC500M [E HERFREFEHT sQL Server 2017 $hiT
Diskspd ER SRR 2 bR - W& B BCEL RAID 10 (Y PO RaahEAR -

65QL Server BEENT4ERNAEFRAGTHE T 2 HA https://www.hammerdb.com/blog/uncategorized/hammerdb-best-practice-for-sql-
server-performance-and-scalability/

7 Intel Xeon J#E P g8 BAR RS A 58 5 BEAL Y T 4G0E -
https://ark.intel.com/content/www/us/en/ark/products/series/125191/intel-xeon-scalable-processors.html

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

3 {tH F Microsoft DiskSpd JHIERIRIY EEFETF 248 AL © 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://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

.

BT

{FH Kingston DC500M [&|SERFREE

B IR ST B AU b

FAJ7A sQL Server 2008 R2 %

BERHE R AR RRAY 4R -

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/O per s | Avglat | LatStdDev |
total: 344678400 | 42075 | 108.96 | 1402.53 |  208.563 | 21.940
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 | 16.825
75th | 25.396 | 6.475 | 21.006
9eth | 42.511 | 11.673 | 37.731
95th | 56.386 | 15.962 | 51.870
99th | 94,808 | 73.804 | 93.303
/&9 - 7 SQL Server 2008 R2 {Z47 1R~ Diskspd 43
NN
2 eH R B L Y EE &
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 | 9.297 | 0.219
Latency (ms)
%-ile | Read (ms) | Write (ms) | Total (ms)
min | 0.074 | 9.063 | 9.063
25th | 8.211 | 9.199 | 0.208
5@th | 0.281 | 0.257 | @.274
75th | 0.377 | 8.333 | @.365
9@th | 8.524 | 8.464 | @.512
95th | 0.629 | 0.570 | 0.612
g9th | 1.384 | 9.868 | 1.272

/& 10 - L SQL Server 2017 /5 DC500M [Z]EELFREY Diskspd 4
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455 : SQL Server 2008 R2 EA{H4GHERE AY 16 {EE#HEHX L

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

Run

[ ]
! 500K
[ B
e:
400K
o)
c
o
9 300K
o
£
[
2 200K
B
100K
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 2431 6,409 11,473 24413 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

/& 11 - SQL Server 2008 R2 EA{EL7HERE -1 16 {F&#EIZ0)

10 E5E 2R Windows typeperf HYSZJEL ¢ 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

[E]12 - SQL Server 2008 R2 £16 [HEHFZ L) - #1773 K71y

GER - #E; DC500M 16 {EE&ek% 8T SQL Server 2017

$F74 saL Server 2017 > FRAMTE S (EE A 16 (B BEZ O AN 4 - DARS iR L B P (AR RSN T2
SQL Server 2008 R2 HYAHERAE SR - 552 Bl Wt IR A LLE -

SQL Sever version and vCores tested 1200K
@®5QL 2008 R2 16 vCores 1108K
@®5QL 2017 16 vCores

1074K

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 2462533 61,998.67 255313.33 463491.67 26954500 372,499.00 507,390.33 197,532.10

with 16 vCores
SQL Server 2017 13,783.33 4443400 101,094.67 218,795.00 446,182.33 685820.67 937,663.00 1,027,241.33 1,107,948.00 1,073,629.00 565,659.13

with 16 vCores

[E175 13 - (H4FFFRLESHT SQL Server 2008 R2 £716 (B #5521 DCS00M [HBEFFREISHT SQL Server 2017 22 [HEE

HBEAEH BRI R - SQL Server 2008 R2 S48 A(H F & 4N SR H Ay se BUED R - AIFEES

DC500M RZGREAIT SQL Server 2017 & (] 5E B - ¥R RS HEREARNEE > WMhEF=
KRR T4 - SRR EEE] SQL Server BYECHTHRA - {# F DC500M [E RERFHRE FE S8/ (5 FH BV RE
EZOBE o DUEEIR AN ERER R T E DS AIREE o B34 E R bk BT
I RE R B 2628 5 -
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4558 1 DC500M 8 {EEE#E % 0> _ERY SQL Server 2017

BT —(EERZAEEA 8 [HEHEZ LY VM BAH[EIRY 128GB (alfikassC iR AR H LRI TR -
RIS SERTAACES - ac fERal% = 32GB &% » (R0 UEEMHITHILE R -

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

1
o 600K
®3
500K
400K
300K
200K
100K .
oK [ ]
2 3 5 8 13 21 34 55 89

1

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

700K
649K 624K 65TK

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

BT EAMHERCER T EE ISR FIAY CPU B 73 ELEAR AR P AV Bl (4 -
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14 - FEAT'8 (B AE 00T SQL Server 2017 7 CPU EHTEEERTET 47 LE

N Rl P R BCR % > ALl SQL Server (£FRFIEE /MY CPU > BLRERR A F0K © EYEIEHT A MHIE
T2 ZBUZIA By Kingston DCS00M [ERERERRAVRCRATEL - BA L - [lkesse 2/e A S HIEE -

MEEEHEREN - CPUNEAREE TS - BB/ - 5—T7H > 25HEREF
FEALTHT BT DI > FELNTRIAIRAR - 281 55— SRR BERR PRI A » 1272 SQL Server FRZ{EaC
RS ABR IS sE FA R - FR K SNEERIGET - HIX LEREE -

HA L K 4 fE RAID 10 REREHE AT 5] 98,000 FHY/ %5 A 10PS » H ™% "E 5y BEATIHRE AL £y 1.3 ZF) -

RYER 89 fUEAEAVIEILT - 1E 8 fHEE fblo O EBITRCR &R - CPU (ERIRE 94% - FERFRfH
87 1% °

FIEUE 16 {16 RE fEfZ 0 BLEATRERERY SQL Server 2018 R2 HYLL N ERHAHLE -
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CPU (&A% SQL Server 2017 h{T— I IIAVIEA - ER AIEEN S —EFEEIRFE SQL Server
2008 R2 el e i ERE A I Bl Sl H B L 4R R W PR NG IR RS TR AT fE B YR A5 HF ] © FHY HammerDB
[N DA a8 2T 5 IR SQL Server 7, PR] 5y S5 25 R B T £E S5 95 -

S ELEEERE > Diskspd [B]#zY 10PS {5247 1900 - ZZLL Kingston DC500M [&]FERFAEE 1S 50 f% |

DUN B HEERER 16 {EE 810, SQL Server 2008 R2 Fil 8 (& ##% ., SQL Server 2017 -

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

400K

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  11,85067 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

16 - A 77 EIIEEE 16 ()5 #EZL) SQL Server 2008 R2 £41 8 {ll# #E1% 1 SQL Server 2017
HEZR SQL Server 2017 @I T HEHIRLAE - (HBAIZAE B {H FHEE S LAY 25 ]

455 : DC500M 4 {@& vCore SQL Server 2017

Fo T #E— DS % Kingston DC500M [ERERERRAE 735/ 5 % SQL Server FRZ AL » TRV 22 4 {EEHK
128GB ECIEAZHVEEBERZ L » N REUR TPM BLELTREE EHY SQL Server 2008 R2 7 FLES -




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

5 391K o
E oo 349K i
“
=1
=]
=
=
2 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  61,998.67 255,313.33 46349167 269,545.00 372,499.00 507,390.33 197,532.10
SQL 2017 4 vCores 1542033 51,841.00 114,482.00 200,028.00 278,283.33 348,861.67 34562867 391,208.67 347,189.00 34419767 243,714.03

[E]17 - 5 F7IE1EEE 16 [l #EZ 0 SQL Server 2008 R2 }¢ 4 flla #E1%.47 SQL Server 2017

B EFRE T EFERITIEL T > SQL Server 2008 R2 173744 TPM /& 197,532 ; 7 4 {HRE
0019 SQL Server 2017 HIISE 243,714 » KA b » {617 4 {EEEHERZ 0019 SQL Server 2017 $47C Kingston
DCS00M [ REREHE L RENITE 1.2 1% -

eEAENAENS - NEBREA 16 [ EHZ AT SQL Server 2018 R2 » BLEAT 4 {lE#H%/ [ HY SQL
Server 2017 YA FIZRELHAY TPM / (I

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

40K

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
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 34519 18939 11,604 657,831

[ 18 - FEET A 16 (g5 #E1Z 0017 SQL Server 2008 R2 » HAA A 4 ()& #E/%/77SQL Server 2017 {7 TPM / (/2

TETPM / R RYAEIN S - (H4ERE L 16 {EEE &% LAY SQL Server 2008 R2 FY—fir{# FHE FRAEZEE]
2,190 TPM - 7F 89 i FIEMIE T » E[J{$ SQL Server 2008 R2 #/4 5,702 TPM / (% > {£5 4 (ErE
EEHZ O0IHE E Kingston DC500M [ERERERERY SQL Server 2017 1] L% 3,868 TPM / {EHHE »
TEEEFEAIAEN S > SQL Server 2017 HYEFE /& L SQL Server 2008 R2 14T 1.8 fi% -




TAE SR S B TR AR AR rE 5RATRE ST - $RTT IT AHERAVRER A E i fe st E TR (g - s
EWIIRY L& - B VTR E TIF A aRey B EIIR S EE AN I TR &R (ERISITIE £
Meesty TIF&E) 7] LR R S Hy 4R M -

Kingston 1Y & REE E RO M (- EAEC IR AR iR 75 25 HH SSD (DC500M) E a1k 2850 R A (Server Premier) 4H
A 0 BARURIMERERTE - NMEABIINTEFA T/EEERCE > e b EH > MRV EAS TCO (Befgik
HRAR) -

VR E ER AR A BE - EHLRES [ (RAE A B TR A 2[5k A * EA S SR8 %
FIR > RGBT E RSB E A A S B A E S - EFett 1 N B8 A 0y EAEl R asfic B 1Y

RSP RERL A ST T 48 248 » F 342 SQL Server Standard Edition (&A% P RERYRLAS » 15 16 &
BEZ L R SAE AR 113% -

Component sQL Server 2017 SQL Server 2008 R2 SQL Server 2017 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 - BHGLALLER )7/ vCore FELTTA I (K 1HT DCS0OM [EIREHERRIA A
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I§:4& Kingston Technology T fi# Data Center DC500 (DC500R / DC500M) 1i> 244K [E| SERFRLE (SSD) 4ol fe AL

TRAETSEE K ~ BRI TAERCRIGF(K TCO » [EHSFZHE Y Microsoft SQL Server 2008 T/F&# &
SQL Server 2017 - &%} https://www.kingston.com/us/ssd/dc500-data-center-solid-state-drive Efi# B 2%

Kingston DC500 734 [E RERERRAHREEER © At o] LA FI R i R & &

https://www.kingston.com/us/support/technical/emailcustomerservice °

i34 DB Best B fEHIIFSEIRTTHES TRF(S

BB Ry P eIk es 40 A8 K TR S h & BB PTEAREREA E] > Hoh Ay Rt Erp BiE fufg
RTTFAVRIR o BTSSR BTN IR Py e Bl A e S B H A AARMERY > 30 HIRMTERE
RRIVEE R AR ZRGERTAIGUARE - RIS EIFTA % P eHG E LR T KAV I - BB
DB Best Fy HBRFHVIREE L HRRFA

TE4EnE FE4%EAM ¢ https://www.dbbest.com/company/contact-us/

B4 Dmitry Balin @ Dmitry@dbbest.com » B {t—{r AS/EH -

'K g‘OLOGY 22


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
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DU Dell PowerEdge R740XD FIi & Intel Xeon Silver 4114 2.2G 5]k 8% » 4847 20 {EEEEMZ L) / 40 {H
i % D HIR R E R RIS -

om

PowerEdge R740XD - [amer_r740xd_12238]

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

210-AKZR  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-BEBPP Intel Xeon Silver 4114 2 2G, 10C/20T, 9.6GT/s , 14M Cache, Turbo, HT (85W) DDR4-2400
412-A41Q  Standard 1U Heatsink

412-A410  Standard 1U Heatsink

I70-ADNU  2666MT /5 RDIMMs

370-A41P  Performance Optimized

780-BCDS  Unconfigured RAID

405-AANR  PERC H740P RAID Controller. 8GB NV Cache. Adapter. Full Height

£19-ABVR  Ho Operating System

421-5736  No Media Required

385-BBKT  iDRACY Enterprise

528-BCBW  iDRAC Digital License

379-BCQV  iDRAC Group Manager, Enabled

379-BCSF  iDRAC.Factory Generated Password

330-BBHD  Riser Config 6, 5x8, 3 x16 slots

540-BEBW  Broadcom 5720 QP 1Gb Network Daughter Card

384-BEFZ & Performance Fans forR740/740XD

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

350-BBBW Mo Bezel

389-BTTO  PE R740XD Luggage Tag

350-BBJV Mo Quick Sync

750-AKBF  Power Saving Dell Active Power Controller

770-8BBQ  ReadyRails Skiding Rails Without Cable Management Arm

£21-A4CK Mo Systems Documentation, No OpenManage DVD Kit

332-1286  US Order

8136068  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 dssistance, 2 Years

Thank you choosing Dell ProSupport. For tech suppart, visit //www.dell.com/support or call
1-800- 945-3355 !
900-9997  On-Site Installation Declined

9732426 Declined Remote Consulting Service

I70-ADNI  BGB RDIMM, 2666MT /s, Single Rank

400-ASEG  120GB 55D SATA Boot 6Gbps 512n 2.5in Hot-plug Drive, 1 DWPD, 219 TAW

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

20 - Dell PowerEdge R740XD #1122 /H 7

9893425
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HHJ Kingston Technology /245 = Bil 113 240K EZECIRAGHEIERT » TR HIH KTD-PE426/32G
LIRS o (alfkas (i HATAE COWY _EFIHAY 24 (@5 - EEELH 204.99 357 (B Z XXX H) -
fAflkesscEReHIse " ZE ) (B 4,919.76 57T ¢

11 Kingston Technology KTD-PE426/32G j& (&Y 2019 45 10 H 16 HEEELH
https://www.cdw.com/product/kingston-ddr4-32-gb-dimm-288-pin-registered/4862854?pfm=srh -
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¥ SQL Server 2017 JHIER 2.4t » Kingston Technology #2778 {[& SEDC500M 960 GB SATA 6Gb/s [&HFE
BERE o HAT/E COW? L5 HAVRERREEE(E 226.99 S57T - 484E 1,815.92 7T (# 2 XXX HEH) -

$¥] SQL Server 2008 R2 Hfzt 2475 » LU T2 8 ([ Dell 400-ATIL FEREAIRARIEE I -

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

/&1 21 - 8 [l Dell 400-ATIL FEREFTF LB /T ZE

IR AR TR A AN

ok SQL Server 2017 SQL Server 2008 R2

Dell PowerEdge R740XD Intel 4114 2400 MHz 7,595.62 ZE T 7,595.62 ZE T

KTD-PE426/32G 4,919.76 ETT 4,919.76 ET

SEDC500M 960 GB SATA 6Gb/s 1,815.92 27T

DELL 400-AJP1 1.2 TB SAS 1.2Gb/s 1,560.00 E T
4=t 14,331.30 HETE 14,075.38 ¢

1622 - BEE R A
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HIER £ %70 5 F Y2 Windows Server 2019 Data Center Edition k2 SQL Server 2017 Developer Edition - %]
P RES i 9 SQL Server Standard Edition » [R BT 7 #8572 24 1% 1 128GB 0 1E#E » SQL Server A
RHAE(EROIEAS -

A8 sQL Server $ZE

Ifizs )5 ZZ =281y SQL Server 2008 T.{E & & {di FHIYE SQL Server 2008 Standard Edition » 3f H {54448
ffiF sQL Server 2017 Standard Edition °

T sQL Server KRR FERTTERGHT - FRH5 B —EErERmg ™ -

o F—E VM E B RIETIE - tElEEHE VM IR Standard Edition » H &l vM /D7 4
{Efz PR - BIEEEZ VM ERIRYEE e L/ DI 4 {EJR[E] -

e Standard Edition 1y " AR EE (ETT) ) AE 2 &% 0—40 » #£3,717 FE¥ -

o ' Dell PowerEdge R740XD i 25 He (it EL A (H] ik as i B 1 fvﬁﬂﬁ'iﬁﬁfg BEZ 0 (vCore) BLEHEAZ L
Y2 EE 1 EEE -

o HE(FH] Per Core fEUEH— VM FZHE » P00 E%ﬁ@ﬁz/\ VM B EHEE L O (B StE RS - FE
ik CPU ~ FEHEENIT4E) BEE I OIRHRE - &E VM S/ DFRA UEZ OIRRE - RIREE R » Bz 0 E
HIERIRERS T4 -

YL f#E A Per Core f53{ A1 Standard Edition (1) VM 2 SQL Server #ZERY A -

SQL Server Standard Edition 2 iZ.004H RS RE > FEEHZ O PRMER A ‘

3,717.00 270 4 7,434.00 7T
8 14,868.00 ZE T
16 29,736.00 T
[E]7¢ 23 - (Z}H Standard Edition /7 VM 2~ Per Core fZ1#

FHI 5 LY > 767 SQL Server 2008 R2 14t 2 SQL Server 2017 % » JE(BS R/ D EEHZ OElE -

13 0] 4E SQL Server 2017 #7FEfS R B H A EER © https://download.microsoft.com/download/7/8/C/78CDF005-
97C1-4129-926B-CE4A6FE92CF5/SQL Server 2017 Licensing guide.pdf
145QL Server 2017 {EFZHAEFY 2019 4 10 H 16 H : https://www.microsoft.com/en-us/sql-server/sql-server-2017-

pricing

'Kl OLOGY 25
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https://www.microsoft.com/en-us/sql-server/sql-server-2017-pricing
https://www.microsoft.com/en-us/sql-server/sql-server-2017-pricing

BRI Windows {EIiR 23571
It 245538 B Windows Server 2019 Datacenter Edition » [&]H%H7, B SH{E AP G 22 H2 LR AY Hyper-V

VM - Datacenter WA E (BT 16 [EI% O - AFIREE ERP £y 6,155 7T - R AEHEE RS EikES
A 20 (%0 » FrLL Window Server 2019 Datacenter Edition 1YZF & 12,310 E 7 -

EXTR S da
RGN 2SR A LRSS -

SQL Server 2017 SQL Server 2017 SQL Server 2008 R2

Component SQL Server 2017 SQL Server 2008 R2 P — T — P —
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 6Gh/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
B 24 - (#7/H Kingston DC500M [ZJEEFEREAERT 4 B 8 (il #F1Z0.= SQL Server 2017 » E{ FH 1E47 ERE#5 B SQL Server 2008 R2 =~
B AR -

WHRAT R, %8 ¥{d R Kingston Technology DC500M [EBERFRESNTT SQL Server 2017 FREE MY 8% 00
16 {ERZE 8 ([ - SiEEREN—ERHIERES - EEE Ly 4 (EE &2 L miEC b EY 7,434 5T > 1K0]
DL Windows Server 2019 Datacenter [ilf A FZHEE: FHHY 60% ©

15 Windows Server 2019 Datacenter TE{EHEEUFA 2019 4= 10 H 16 H : https://www.microsoft.com/en-us/cloud-
platform/windows-server-pricing
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12 - SQL Server 2008 R2 Eil 16 {EFEHEIZ /L) - FHTT 3 KHTTEET wovieeeeeeeee e 16
[EZS 13 - {EHAFEIEFARD SQL Server 2008 R2 £ 16 [ #¢4%.(» DC500M [ERERFREFARTC SQL Server 2017
v TR 16
14 - FEFC 8 (& Hei% 00 THY SQL Server 2017 FE71 CPU B[ B HE R BT 25 EE oo, 18
15 - $E1C 16 {EE HeAZ O T SQL Server 2008 R2 H#H7~ CPU I BEIFE B T oo, 18
16 - X5 HEEL#: 16 {[ERE &% 0 SQL Server 2008 R2 B 8 (| E HA%. 0o SQL Server 2017 ....vvvveeveveveneenene. 19
17 - & 75 ELEL 16 (EEEEZ 0 SQL Server 2008 R2 K7 4 ([ ##1%,0:1 SQL Server 2017 ... 20
18 - Ll B 16 {EE #0205 SQL Server 2008 R2 » B EFT 4 {EE #6005 SQL Server 2017 [1y
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