Cai thién hiéu suat may chi SQL va chi phi thap
hon véi Cong nghé 0 dia thé ran danh cho doanh
nghiép DC500M cua Kingston

Thang 10 nam 2019

Tac gia: Bill Ramos, Gidm déc Quan ly San pham Ky thuat, DB Best Technology.

Chuyén vién dénh gia ky thuat: Hazem Awadallah, Ky su hé théng, Cong nghé Kingston

¥ Kingston DBSEST

TECHPNOLOGY



Van dé: K&t thic ho trg SOL SEIVEr 2008..........cuverermermermersermereaeaeseesesstesesstessesssssessiesssssessessessessessessessessessennes 6
Giai phdp: Thay thé 6 HDD bang 6 cirng thé ran (SSD) Doanh nghiép DC500 Trung tam D liéu cla
Kingston Technology va naAng cAp 18N SAL SEIVEE 2017 c...cvivuieeiiiiieeieee ettt sttt ettt sreesae e 7
PREAN CUNE .ttt ettt ettt et ettt eteeteeteete et e te st essesseseebeebeeteebe s essessesseseeseebeeteebessensensenseseeseeteeteesensensensens 9
A T T4 =T o' TSRS 10
Tinh huBng thlr NZNIEM KIEM CRUBN ....ovveeeeeeceeceeeeceeceee ettt ettt ettt ettt ea et et eseeteeteereete e e e eneens 12
KEL QUA T NBRIEIM .ottt ettt ettt ettt e et et eseae e e eteeteeteeaeetesessensensenseseeseeseeteesensensenseneas 15
Ké&t qua: SQL Server 2008 R2 VG 16 VCOre tré&N HDD ........cooiiuieuieiiieeieeeeeeee et ettt eae et eaeeveeae s s ensenas 15
K&t qua: SQL Server 2017 trén DCS00M 16 VCOIE ....oouveviiveeeieeecteeeeeeteeseestesreeeestesseestssbeestestssseestesseesessaesneessesnes 16
K&t qua: SQL Server 2017 trén DCS00M 8 VEOIE .....veiueeviireireeteeteeeeeteeseesteeseeseesteeseessesteessesssessensesssessessesssessesses 17
K&t qua: SQL Server 2017 trén DCS00M 4 VEOIE ......ooveeveireeeeeeteereeteeteeseesteeseeneesteeseessssseessessseseensesssensessesssessesses 19
KB TUAN ettt et et e e et e st e st e s et s et saneeeseeaneesaeesmeesaeteestenseenseesseesesesesesaseeaseeaseenneenneesnesaseenseenreenneenneens 21
BLIGC HIEP TR0 ...evievieteeiecteete ettt ettt ettt et teeteeaeeteete et et easesseseesseseebeeaeesesbensensensesseseeseeseetesbessensenseneas 22
Nhan dénh gid cha DB Best V& MOi trurONE CUA DaN cuecvviiiceeciceececcecee ettt s et e 22
Phu luc A — Hda don nguyén vat liéu cho hé thong thir NERIEM ........ceevviiieeieececeece e 23
CAU NINN MEY CRU ettt ettt ettt et e b et e et et e s eas e st eseeteeteetesteesensensensesseseesseteeseetesensenseseas 23
NBN TANE MEY CRU. .ttt ettt ettt et e et eaeete et e ete et et esseseeseeseebeebeesesensensensesseseeseetessesensensenis 25
MUCTUC CAC NINN e 27
B 107 0T =38 o111 SRR 28

K Kingston 2

OLOGY



Céc cdng ty chay SQL Server 2008 va SQL Server 2008 R2 d6i méat v&i mot ddu mdc quan trong vao thang
7/2019 khi Microsoft két thuc hd tro (EOS)* nhitng co sé dit liéu nay. V&i EOS, Microsoft d3 ngirng phat hanh
cac ban cip nhat bao mat cho cdc SQL Server dat tai ban doanh cdc doanh nghiép va cac co s& dit liéu d6 sé
ddi mat véi nguy co bj hack cling nhuw khdng con phi hop véi cac yéu cau va quy dinh hién nay.

Can cé mét giadi phap tiét kiém chi phi dé di chuyén va hop nhat nhirng khdi lwvgng cdng viéc SQL Server 20082
can nam nguyén tai chd vi ly do quan ly, hodc theo wu tién ctia khach hang.

Sach trang nay chirng minh rang cac khéi lvgng cong viéc SQL Server 2008 c6 thé dugc di chuyén sang mot
giai phap phan cirng va phan mém hién dai mot cach tiét kiém chi phi bang cach st dung cadc may chd hién
dai va 6 ci’ng thé ran (SSD) doanh nghiép Kingston Technology DC500M véi phién ban Microsoft SQL 2017
Windows Server 2019 Datacenter.

Gan day DB Best Technologies d3 két hop véi Kingston Technology dé chirng minh rang SQL Server 2017 véi
8 nhan 4o (vCore) va & ctrng thé rén (SSD) doanh nghiép Kingston Technology DC500 chay nhanh hon SQL
Server 2008 R2 v&i 16 vCore st dung 6 cirng thong thudng (HDD). Ching tdi thudng nhan thay rang minh lam
viéc vdi cdc khach hang mong mudn nang cdp may chd SQL Server 2008 cta ho |én cac phién ban SQL Server
mdi hon ma nhitng hé théng nay dang s dung 6 HDD cho dit liéu, nhat ky va tempdb.

1 #Két thac hd trg SQL Server 2008 va SQL Server 2008 R2," <https://www.microsoft.com/en-us/sq|-server/sql-server-2008>
2 Bé cho ngan gon, “SQL Server 2008" s& chi ca hai ban phat hanh SQL Server 2008 va SQL Server 2008 R2.
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https://www.kingston.com/vn/ssd/dc500-data-center-solid-state-drive?Capacity=960GB&Model=Mixed-Use
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Bi€u d6 duwdi day thé hién két qua chay kiém chudn TPC-C HammerDB sir dung 2.000 kho véi SQL Server 2017
chay trén 4 vCore va 6 Kingston Trung tdm di liéu DC500M SATA 6GBps 960 GB c¢6 hiéu nang |&n hon SQL
Server 2008 R2 trén 16 vCore va 6 HDD Dell 400-ATJL 10.000 RPM SAS 12 GBps 1.2 TB.

Save 75% in SQL Server Standard Edition licenses upgrading to

SQL Server 2017 with Data Center DC500 Enterprise SSDs ” Kl!}g&l‘!‘e .

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
40K

®SQL Server 2017 with 4 vCores

Managing Data and Applications Anywhere

Dua trén kiém chuan trwdc dé ma ching t6i da tién hanh véi cdc nha san xuat phan cirng va nha cung cap
dich vu ddm may, ching t6i d3 cé mot y twdng kha hay |a bang cach di chuyén tir cac phién ban SQL Server cii
hon sang SQL Server 2017 s dung SSD cho nhat ky di¥ liéu va tempdb, ban cé thé sir dung it vCore hon.

Y nghta cta viéc nay khi ban nang cip cac may chii SQL Server 2008 R2 clia minh lén SQL Server 2017 1a ban
c6 thé cat gidm 75% chi phi gidy phép SQL Server ctia minh véi hiéu ndng tot hon!

SQL Server 2017 SQL Server 2017  SQL Server 2008 R2

Component SQL Server 2017 SQL Server 2008 R2 4 vCores 8 vCores 16 vCores
Hardware Costs
Dell PowerEdge R740XD Intel 4114 2400 MHz $7,595.62 $7,595.62
KTD-PE426/32G $4,919.76 $4,919.76
SEDC500M 960 GB SATA 6Gb/s $1,815.92
DELL 400-AJPI 1.2 TB SAS 1.2Gb/s $1,560.00
Sub total for hardware $14,331.30 $14,075.38
Software Costs
Windows Server Data Center Edition $12,310.00 $12,310.00
SQL Server 2017 Standard $7,434.00 $14,868.00 $29,736.00
Total $34,075.30 $41,509.30 $56,121.33.
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

May chid SQL Server 2008 R2 duwoc cdu hinh nhu mét may chd ma thuwong sé chay trén phan mém va phan
cirng cli hon. Cu thé, ching toi da sir dung Windows Server 2008 R2 Datacenter 64 bit |am hé diéu hanh va
téng s6 8 6 Dell 10K SAS (m3 sdn phdm Dell STI200MMO0099) dwoc cdu hinh thanh hai phan vung vat ly dang
RAID 10 cho cac tép D{ liéu va Nhat ky riéng biét.

May chidi SQL Server 2017 duwgc cau hinh nhu mdt may chl hién dai. Cu thé, ching téi st dung Windows
Server 2019 Datacenter 64 bit lam hé diéu hanh va t8ng s& 8 6 Kingston Technology SEDC500M960G dugc
cau hinh thanh hai phan vung logic dang RAID 10 cho cac tép D liéu va Nhat ky riéng biét.

Ca hai may chd duogc cau hinh véi Windows Hyper-V. Hé théng SQL Server 2008 R2 c6 16 vCore va 128 GB
RAM cho may do. Hé théng SQL Server 2017 duwoc thlr nghiém vdi 8 vCore va 4 vcore vdi 128GB RAM cho
may ao.
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SQL Server 2008 13 mét trong nhirng ban phat hanh co s& dit liéu SQL Server dwoc trién khai nhiéu nhat, diéu
nay khién cho viéc Microsoft cham dit hd trg SQL Server 2008 vao thang 7 ndm 2019 trd thanh mot cot méc
quan trong déi véi nhiéu khach hang. Bai vdi co s& dit liéu can sduy tri tai chd do quy dinh hodc theo yéu cau
clia khach hang, can cé giai phap hiéu qua vé chi phi bao gém viéc di chuyén sang cac ban phat hanh dugc hd
trg cta SQL Server va Windows Server 3. Microsoft d3 thay déi mé hinh cip phép theo 18i cho ca SQL Server
va Windows Server, khién cho cac quyét dinh cip phép trd nén phirc tap, kho khan va it hop ly hon. trd nén
dat gia hon.

Hau hét cac khach hang cudi cung cling s& tir bd phan cirng tir hdi 2008 ma khéi lvgng cdng viéc SQL Server
2008 hién dang chay trén dé va phai quyét dinh sé& chay khéi lwvong cong viéc d3 di chuyén cla ho trén phan
clirng mai ndo. Co rat nhiéu lya chon: mdy chd vat ly, may chi dé lwu trit cac khéi lwgng cdng viéc do héa,
dam may riéng tu; kién tric siéu hoi tu hodc phan téch; lwu trir SAN hodc DAS truyén théng, hodc cac giai
phap luu trit do phan mém dinh nghia méi.

Nhirng thay d6i d&i v&i md hinh cap gidy phép phan mém cta Microsoft trong nhirng ndm gan day d3 khién
cho cac lwa chon gidy phép trd nén phirc tap hon, va tdng chi phi cla gidy phép phan mém dén muc chi phi
phan mém cé thé chiém phan I&n téng chi phi ciia mot hé théng. Dieu d6 di kém véi nguy co cao hon mac
phai sai lam d3t gid néu ban dua ra mot quyét dinh toi vé gidy phép. Cac lua chon dwoc thong tin day du cé
thé gidm thiéu chi phi gidy phép phan mém nhu ching t6i s& chirng minh.

Sach trdng nay chirng minh viéc sir dung & cirng thé ran (SSD) Doanh nghiép DC500 Trung tam D liéu cla
Kingston Technology c6 thé gidm 39% téng s6 vn va chi phi gidy phép nhu thé no.

Sach trdng nay va tai liéu dy an kiém chuan sé& dinh luvgng cac loi ich cla viéc khai thac nhitng tién bo gan day
veé kién truc hé thdng phan cirng va phan mém dé dat dwoc mot gidi phap tiét kiém chi phi trudc nhirng
thach thirc ma khach hang phai d6i mat khi chdm ddt ho tro SQL Server 2008.

3 Viéc két thic hd tro Windows Server 2008 va Windows Server 2008 R2 ciing sép dién ra vao thang 1 n3m 2020. Xem “Két thiic ho tro Window Server
2008 va 2008 R2,” <https://www.microsoft.com/en-us/cloud-platform/windows-server-2008>
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Dap rng céc yéu cau cla doanh nghiép vé thoi gian hoat ddng 24/7 va tinh tin cy, SSD Doanh nghiép cua
Kingston cung cip san pham luwu trit hiéu ndng cao két hgp kha nang dy doédn hiéu ndng cling nhu dd tin cay
d3 duoc thir nghiém nghiém ngat. SSD dong DC500 cla Kingston cung cap cac tinh ndng cho phép céc trung
tdm dit liéu chon lya céc SSD hiéu qua nhat vé mat chi phi cho khéi lwvgng cong viéc cda minh. Cac doanh
nghiép can cé duoc két qua khi ho cung cap cac san pham, giai phap va thoéa thuan cap dich vu (SLA).

SSD dong DC500 cla Kingston duoc thiét ké dé dap &ng nhirng ky vong dé.

Microsoft SQL Server 2017
SQL Server 2017 mang lai tinh tin cdy, tinh bdo mét va khd nang quan ly don gidn hda cho nhu cau céng viéc
t6i quan trong cla ban, tat cd trén mot nén tang dit lieu dan dau vé hiéu ndng trong bo nhé dén co sé dit liéu

x( ly giao dich truc tuyén (OLTP).

K& tlr SQL Server 2008 R2, déi ngli SQL Server d3 cung cap hon 100 tinh ndng méi quan trong vdi ban phat
hanh 2017.

WHAT'S NEW IN SQL SERVER 2017
SINCE 2008 R2
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Hinh 1 - Nhitng tinh ndng mdi duwoc thém vao SQL Server k€ tir SQL Server 2008 R2
Cac tinh nang x& ly OLTP chinh cé trong SQL Server 2017 bao gbm:
e Hiéu nang: BO cdng cu trong bd nhd tich hop cda SQL Server khéng chi bao gdm cdc tinh ndng cach ly
ma con cung cap ho tro cai thién hiéu ndng dang kinh ngac trong nhiéu tinh huéng khéc nhau.

e Bao mat va tuan tha: Khi SQL Server phat trién, nhirng kha néng md&i d3 duoc thém vao dé bao vé ca dir
liéu dang nghi va dang hoat déng, véi cac tinh ndng méi bao gdm Luén m3 hda va Bao mat cip do hang.
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e Tinh kha dung: N&i tiéng v&i hiéu nidng tin cdy va chdc chdn, SQL Server dang b8 sung nhitng ting cwdng
mai quan trong vao AlwaysOn (Ludn bat) bao gom can bang tai tot hon va cac tinh ndng méi dé sao luu
linh hoat va hiéu qua.

e Kha ning mé& rdng: Nhirng tién bd mdi vé tinh toan, Iwu trit va mang s& mang lai tdc dong tryuc tiép 1én
cdc cOng viéc SQL Server t6i quan trong.

e Dich vu ddm may: Nhi*ng cong cu méi trong SQL Server va Microsoft Azure khién ban dé dang hon trong
viéc mé rong 1én dam may; xay dwng céc gidi phap va 16i, sao lwu va khoi phuc sau tham hoa; va truy cap
cac tai nguyén bat ké ching & dau - tai chd, ddm may riéng tu hay dam may cong khai.

Thir nghiém nay tap trung vao viéc sir dung cac bang dua trén dia mac dinh thay vi tdn dung céc ndng luc
OLTP trong bd nhd vi muc tiéu cta ching téi la chirng minh viéc sir dung 6 DC500M cda Kingston Technology
V@i SQL Server 2017 cé thé dwoc dung dé hop nhat cac khdi lvgng cong viéc SQL Server 2008 nhu thé nao
bang cach chay trén mdt phan cirng hién dai ma khong thuc hién thay d6i nao déi véi co s& di liéu ngoai mot
nang cap don gian.

Windows Server 2019 Datacenter

Windows Server 2019 13 mét hé diéu hanh twong thich véi ddm may mang lai nhitng 1&p bao mat méi va d6i
mai 18y cdm hirng tir Microsoft Azure cho cac ¢ng dung va ha tang hd tro doanh nghiép cla ban. T khia
canh luu trit, Windows Server 2019 bao gdm céc tinh ndng va tang cwdng mdi cho luu trit do phan mém dinh
nghta, cling nhu cdc may chd tép truyén théng.

Dong SSD DC500 Trung tdm Dit liéu ctia Kingston

Dong 6 cirng thé ran DC500 Trung tam Dit liéu (DC500R / DC500M) cla Kingston |a cac SSD SATA 6Gbps hiéu
nang cao si dung NAND 3D TLC mdi nhat, duoc thiét ké cho cdc cong viéc mdy chi doc nhiéu va doc ghi két
hop. O thuc thi cac yéu cau QoS nghiém ngit cla Kingston dé bio dam cé dugc hiéu ning I/0 ngau nhién cé
thé du doan ciing nhu d tré thap c6 thé dy doan trén mét pham vi 1én cac khdi lwong dit liéu doc va ghi. O
c6 thé tang hiéu suat trong Iinh virc Al, may hoc, phan tich dit liéu I&n, dién todn ddm may, luu trir do phan
mém dinh nghta, co s& dit liéu van hanh (ODB), &rng dung co s& dit liéu va kho dit liéu. Cdc mirc dung luvgng
tr 480GB, 960GB, 1,92TB, 3,84TB.

Kingston

Hinh 2 - DC500M Trung tém DiF liéu clia Kingston - 6 cting thé rdn - 960 GB - SATA 6Gb/s
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Phan cirng

Chung t6i st dung hai mdy chd Dell PowerEdge R740XD cho thir nghiém nay. Mt may dugc dung dé kiém
chuan SQL Server 2008 R2 chay trén Windows Server 2008 R2 st* dung 6 ctirng Dell 10.000 RPM SAS 1,2 TB.
Day 1a cau hinh dién hinh clia mdt may chi van chay SQL Server 2008 R2. Mdy chl tht hai dwoc dung dé
kiém chuan SQL Server 2017 chay trén Windows Server 2019 str dung & cirng thé rdan DC500M 960GB.

Mbi may chd st dung hai bo xtr ly Intel Xeon Silver 4114 2,2G, 10C/20T, 9,6GT/s , 14M Cache, Turbo, HT (85W)
DDR4-2400 cho t6ng s8 40 nhan 3o (vCore).

DENEETE

Hinh 3 - Mdy chd rack PowerEdge R740xd

Mbi may chl cé 24 mé-dun bd nhé Server Premier KTD-PE426/32G cla Kingston véi t6ng s6 768GB RAM.

[ ]
> \
RINgSon

Hinh 4 - Server Premier cta Kingston - DDR4 - 32 GB - DIMM 288 chén — mé-dun b nhé ¢é thanh ghi

Da&i v&i may chd SQL Server 2008 R2, ching t6i s& dung 8 6 Dell - 8 clirng - 1,2 TB - SAS 12Gb/s.
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Hinh 5 - Dell - 6 citng - 1,2 TB - SAS 12Gb/s

B6n trong sé cac 8 dugc cau hinh st dung Bd diéu khién RAID PERC H740P véi 8GB NV Cache s dung RAID
10 véi dai 64K va kich thuwdc phan bé 64k lam phan vung logic dung cac tép dir liéu SQL Server. Bon 6 kia cling
dugc ciu hinh vdi RAID 10 vdi dai 64k va kich thuwdc phan bé 8k lam phan ving logic dung cho céc tép nhat ky
SQL Server. Chung téi st dung cache Read Ahead, Write Through cla b6 diéu khién RAID.

Phan mém

Mbi may chl bare-metal chay véi Windows Server 2019 Datacenter (10.0, Ban dung 17763) véi vai tro Hyper-
V. Chuing t6i xem xét str dung Windows Storage Spaces cho luu trit dinh kém. Tuy nhién, Storage Spaces
khéng co6 trong Windows Server 2008 R2 Datacenter, nén chung t6i da chon cdu hinh cac dia s& dung bo diéu
khién RAID.

Mbi may chd dugc cau hinh véi hai may 4o, mbi may 3o gom 16 vCore va 128GB RAM. Chung téi st
dung mot anh lam & thir nghiém VM dé thyc thi chwong trinh HammerDB gtri cc giao dich dén may chi
thdr nghiém.

SQL Server 2017 chay trong may 3o Hyper-V, véi Windows Server 2019 I3 hé diéu hanh OS cla khach, chay
SQL Server 2017 Developer Edition va 16 vCores dé bat dau. Khéi lvgng cong viéc SQL Server 2008 R2 chay
trong cac may ao Hyper-V, vai Windows Server 2008 R2 lam HPH khach, chay SQL Server 2008 R2 Developer
Edition, va 16 vCore.

BG tri dia bao gbm:

SQL Server duoc cai dat trong moi VM

str dung sysprep
D: 282 Dinhdang @ Diliéu & 64k Dt liéu TPCC (193), Dit liéu TempDB (16)
L: | 400 Dinh dang  Nhat ky & 8k Nhat ky TPCC (20), Nhat ky TempDB (0,5)

Hinh 6 - B6 tri dia cho cdc VM SQL Server chay TPC-C vdi 2.000 kho cho 157 GB co' sé& diF liéu.

'K g‘OLOGY 10



Tao tai va thiét 13p HammerDB

Codng cu HammerDB duwoc dung dé tao ra mot khdi lvgng cong viéc giao dich gidng nhw TPC-C cho 2.000 kho.
HammerDB dugc s&t dung phé bi€n dé kiém chun co s& dit liéu, va day co thé coi nhu |d mét tiéu chuan
nganh do cdng déng kiém soat. TPC-C la tiéu chuan kiém chuan duoc Hoi ddong Hiéu ndng X{r ly Giao dich
(TPC) phat hanh cho céac khéi lwgng cdng viéc OLTP. Viéc tudn thd cac tiéu chuin ki thuat TPC-C bao dam do

tin cay va sy nhat quan cda thi nghiém.

D& chay thir nghiém, ching tdi st dung mdt co s& dit liéu 157GB dai dién cho co s& dit liéu OLTP ¢6 kich
thwdc trung binh dya trén dir liéu dugc thu thap tir cac khdch hang cla DB Best. Dudi day thé hién kich
thudc cho mdi bang nhu trong bao cdo S& dung dia cla SQL Server Management Studio béi Top Tables.

-

Data (KB)

64.000.000
43,636,368
39,341,808
3,605,184
1,959,184
320,720
160.000
16,000
9416

-

-

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.

s B ¢ Roscrad. -
Table Name Record

= (KB)

dbo stock 200.000.000 64,134 928
dbo.customer 60.000.000 53.378.304
dbo.order_line 599,962,513 39,434,768
dbo history 60,000.000 3,605,944
dbo.orders 60.000.000 3,093,584
dbo.new_order 18.000.000 321,544
dbo district 20,000 321,016
dbo .warehouse 2,000 32,272
dbo item 100.000 9,544

Indexes - Unused -~
(KB) (KB)

134,896 32
9,741,808 128
92,888 72
184 576
1,134272 128
736 88
160,952 64
16,096 176
32 96

Hinh 7 - Kich thuéc ciia mbi béng cho mét co sé diF liéu 2.000 kho TPCC

Chung tdi chon chay 10 nhém ngudi dung do st dung day s6 Fibonacci 1, 2, 3, 5, 8, 13, 21, 34, 55, va 89.

Thiét 1ap SQL Server

SQL Server 2017 Standard Edition trong cdc may do dugc cidu hinh nhu trong bang bén dudi.

cau hinh

Gia

Tén tham s Tai thiéu
ngudng chi phi dé chay song song -
ngwdng con tré (1)

theo d6i mac dinh bat -
mirc dd song song tdi da -

bd nhé may chi téi da (MB) 128
kich thwéc géi mang (B) 512
ch& truy van (s) (1)

32.767
2.147.483.647
1

32.767
2.147.483.647
32.767
2.147.483.647

Gia tri

Hinh 8 - Cdu hinh SQL Server dugrc téi wu cho khéi lwgng céng viéc OLTP

50
(1)

1

1
104.857
4.096

(1)

tri chay
50

(1)

1

1
104.857
4.096

(1)

K&t qua thr nghiém duoc ghi vao 6 VM HammerDB va sau d6 dugc tai vao Power Bl dé phan tich két qua.
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http://www.hammerdb.com/

Nguyén ly kiém chuan

Kiém chuin TPC-C d3 xuat hién tir khodng nam 1992 vai dinh nghta chinh thirc cé tai tpc.org®. N6 cung cap
mot thir nghiém thuc té vé SQL Server va phan cirng may chd dé hiéu rd hon hiéu nang tiém tang cda cac ciu
hinh may ch( khac nhau. DB Best sir dung kiém chuin nay dé do ludng cac VM cé kich thudc khac nhau dang
chay tai chd hodc trén cdc ddm may khac nhau dé gitp khach hang hoach dinh t6t hon viéc trién khai dén
nhirng moi trwvong mai.

HammerDB |a mot tng dung kiém chuan ngudn mé ho tro SQL Server, Oracle Database, IBM DB2, MySQL,
MariaDB, PostgreSQL, Redis va Amazon Redshift. N6 ho tro viéc chay ki€m chuan TPC-C cho OLTP va kiém
chuan TPC-H cho céc khéi lvgng cong viéc phan tich kho dit liéu. M3 ngudn cia HammerDB cé trén GitHub
duogc TPC lwu trit d€ cdc nha cung cap co sé& dit liéu co thé b6 sung cac phién ban kiém chuan cla riéng minh.

HammerDB?® c6 thé dugc viét ma [énh dé tao co s& dit liéu, thir nghiém dit liéu va chay kiém chuin. Déi vdi
kiém chun nay, ching t6i s& dung tinh nang ty dong diéu khién dé chay kiém chuan véi 1, 2, 3,5, 8, 13, 21,
34, 55 va 89 ngudi dung cung mét lic. Chung tdi thich ddy Fibonacci vi nd cho phép ban ¢é dugc cdm gidc vé
cach hé théng phan &ng véi nhiéu ngudi dung hon nhu thé njo.

Tinh ndng tu dong diéu khién dua ra mot cdch dé dinh nghia thoi gian tdng tdc dé cho phép tat cd nguoi

dung bat dau x{ ly cac giao dich va lam néng co s& dit liéu vao bd nhé clia mdy chl co s& di liéu. Nhin chung,
mat khodng 1 phut dé khai dong |én dén 100 nguwdi dung. Ching téi sir dung thai gian ting téc 1a 3 phat dé
cho phép dl thoi gian trudc khi chu ky thir nghiém bat dau.

Dai vai chu ky thir nghiém, ching tdi st dung thoi doan 5 phat. Trong thdi gian nay, kiém chuan s tao ra
nhitng don hang mdi nhu ban ky vong vé mét chuong trinh nhap don hang dién hinh dé x(r ly cac giao dich
trong mot khoang thoi gian hen gi&. HammerDB ghi lai s6 giao dich thuc t& dwoc st dung dé x{r ly cac don
hang mai va mot gia tri cho Pon hang méi trén phat (NOPM) nhu 14 dai dién cta céng viéc thyec s ma mét
co s& dit liéu can thyc hién.

Khi két thic chay, HammerDB tao ra céac tép nhat ky véi thdng tin giao dich cho mdi lwot chay clia ngudi dung.
Ngoai ra, chiing téi chup lai cac bd d&€m hiéu ndng co ban va cac thdng tin hé théng khac dé gitp lién hé két
qua vdi hiéu nang cha CPU, dia, mang va b6 nhé.

4 Danh sach tat ca thong s6 ki thuat TPC nam tai
http://www.tpc.org/tpc_documents current versions/current specifications.asp
5 Trang web HammerDB - http://www.tpc.org/tpc_documents current versions/current specifications.asp
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Hiéu nang CPU

Dai véi hiéu ndng CPU, ching t6i sir dung mot bai kiém tra hiéu ndng don ludng® sir dung SQL Server truwdc
khi ching t6i bat dau thlr nghiém. Nhin chung, CPU Intel Xeon Silver 4114 vé&i 2,2 GHz ma chuing tbi si* dung
cho bai kiém tra cé t6c dd xung nhip cham hon so vai cac bd x&r ly Gold hodc Platinum’.

Trong trudng hop clia minh, ching téi nhan duoc gia tri khoang 14.000. Cac b x&r ly méi hon thuwdng chay
bai kiém tra nay vdi gia tri khoang 7.000. Tuy nhién, ching tdi chon CPU nay nhu mét CPU dugc st dung dién
hinh ngay nay dé chay cac giadi phap co s& dit liéu SQL Server 2008 R2. (Gid tri 14000 t&t hon hay t6i hon gia
tri 7000? Can lam r& & day cho téi, khdng phai cho bai viét)

Kiém chudn TPC-C wu tién cdc CPU nhanh hon. Vi thé s&r dung mdt CPU hién dai cho SQL Server 2017 ciling s&
gilip giam sé lugng vCore yéu cau. Tuy nhién, hiéu nang & dia cé vai trd anh hudng Idn nhat dén két qua.

Hiéu nang dia

DE hiéu rd vé hiéu nang dia trén nén tang Windows, chung t6i s&r dung mot chuwong trinh ngudn ma cé tén 1a
Diskspd, ban dau do Microsoft® phat trién. D&i véi nén tang Linux, ching téi sir dung FIO. Khi chay Diskspd,
chuing téi st dung hwéng dan tir SQL Server MVP Glen Berry vé cach st dung Diskspd dé phu hop véi mau
hinh 1/0 dung cho cac giao dich SQL Server®. Dong |énh s& tréng nhu thé nay:

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

DAy 1a mot s6 diém ndi bat khi chay Diskspd véi cac phan vung tép dit liéu dung cho SQL Server 2008 R2 trén
HDD va SQL Server 2017 trén DC500M vd&i ca hai déu dwoc ciu hinh véi bén 6 sir dung RAID 10.

6 M3 ngudn clia bai kiém tra hiéu ning don ludng cho SQL Server cd tai
https://www.hammerdb.com/blog/uncategorized/hammerdb-best-practice-for-sal-server-performance-and-scalability/
7 Toan bo danh sach cac bd x{ Iy Intel Xeon va théng s6 k§ thuat ndm tai
https://ark.intel.com/content/www/us/en/ark/products/series/125191/intel-xeon-scalable-processors.html

8 Kho Iwu trit GitHub cho Windows Diskspd tai https://github.com/Microsoft/diskspd

% Str dung Microsoft DiskSpd dé thir nghiém hé théng luu trit con cla ban tai https://sqlperformance.com/2015/08/io-
subsystem/diskspd-test-storage
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DAy 1a két qua cho phan vung dia HDD sl dung cho céc tép dir liéu SQL Server 2008 R2.

Total IO
thread | bytes | 1/0s | MB/s | I/O per s | Avglat | LatStdDev
total: 459390976 | 56878 | 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 | 8.290 | 8.259 | .259
25th | 8.306 | 8.722 | 5.497
seth | 14.220 | 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
9oth | 94.808 | 73.804 | 93.303

Hinh 9 - Két qud Diskspd 6 di¥ liéu cho HDD st dung cho SQL Server 2008 R2

So sanh diéu d6 vdi két qua cda phan vung dit liéu s&r dung 6 Kingston Technology DC500M.

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 | 0.063 | @.063

25th | 0.211 | 9.199 | @.208

sath | 9.281 | 8.257 | 8,274

75th | 0.377 | 0.333 | 0.365

90th | 0.524 | 0.464 | 8.512

95th | 9.629 | 8.570 | 0.612

99th | 1.384 | 9.868 | 1.272

Hinh 10 - K&t qué Diskspd 6 di¥ liéu cho 6 DC500M st dung cho SQL Server 2017

Chung t6i thudng thay su khéng tuong hop nay gilra cac 6 cii véi SQL Server nhu |a mot phan cua viéc ching
tdi nang cap co s& dit liéu v&i khach hang cla minh.




Théng s6 hiéu nang

Trong nhitng Ian chay thir nghiém thyc té, ching téi theo ddi hiéu ndng st dung lénh Windows typeperf dé
thu thap cac bé d&€m hiéu nang HDH va SQL Server™®,

Két qua Th nghiém

D6i véi mbi lan chay thir nghiém, ching t6i thyre hién ba lwot chay va sau d6 tinh hiéu nang trung binh dé bao
céo két qua.

Két qua: SQL Server 2008 R2 vGi 16 vCore trén HDD

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

Run
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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 1,97 6,304 11,944 24,397 61,361 255,308 469,767 266,931 374,785 508,647 1,981,415
3 2,431 6,409 11,473 24,413 60,478 246,344 453,429 296,048 375,356 516,488 1,992,869
Total 6,570 19,251 35,552 73,876 185,996 765,940 1,390,475 808,635 1,117,497 1,522,171 5,925,963

Hinh 11 - K&t qué SQL Server 2008 R2 vdi 16 vCore trén HDD

10 T3i ligu vé Windows typeperf co tai 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
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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

Hinh 12 - SQL Server 2008 R2 vdi 16 vCore - Trung binh cho 3 lugt chay

Két qua: SQL Server 2017 trén DC500M 16 vCore

Dai vai SQL Server 2017, trwdce tién ching téi thir nghiém hé théng st dung 16 vCore dé c6 dwgc cdm nhan
xem né so thé nao véi SQL Server 2008 R2 chay véi HDD. Day la két qua so sanh giita hai phién ban.

SQL Sever version and vCores tested 1200K
@5QL 2008 R2 16 vCores 1108K 1074K
@®5QL 2017 16 vCores 1000K
= 800K
el
£
2
3
2 e00K
=
=
& 400K
200K
0K
Number of Virtual Users
Version & vCores 1 2 3 5 8 13 21 34 55 89 Total
Tested
SQL Server 2008 R2 | 2,190.00 6417.00 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 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

Hinh 13 - So sdnh SQL Server 2008 R2 trén HDD vdi SQL Server 2017 trén 6 DC500M vdi 16 vCore

Mtrc tdng hiéu ndng téng thé |a ddng kinh ngac. Néu ngudi dung cla hé théng SQL Server 2008 R2 thda man
v@i hiéu nang hién tai cda minh, thi SQL Server 2017 trén 6 DC500M s& lam ho ngac nhién. D3&i véi cac dy &n
hop nhat va nang cap co sé dit liéu, ching t6i tim cach dé gidm chi phi cho khach hang nhdm thuyét phuc ho
chuyén sang phién ban SQL Server mai nhat. S&r dung 6 DC500M c6 thé |am gidm s6 vCore can dé c6 duwoc
hiéu nang tuong tw vdi cac giai phap co s& dit liéu hién tai cia ho, do kha ndng ctia SSD doanh nghiép cé thé
xt ly thém nhiéu giao dich v&i d6 tré thap.




Két qua: SQL Server 2017 trén DC500M 8 vCore

Buwdc ti€p theo cla ching tdi la chay kiém chuin trén mot VM chi véi 8 vCore va cung 128GB DRAM may ch.
Dua trén kinh nghiém trudc dé clia minh, ching toi s& cé thé gidm bd nhé xudng con 32GB va van cé duoc
két qua tuong tu.

Transactions Per Minute (TPM) for SQL Server 2017 with 8 vCores on Kingston SSD

Run 700K
L2l
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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 ‘ 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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649K 624K 651K
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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

Dai vai Ian chay thir nghiém nay, ching toi theo ddi ty 1& phan tram CPU sl dung trong qua trinh kiém chuan
so V@i thoi gian tién trinh nhan rbi.




Trong biéu d6 bén dudi, dudng mau dd bat dau véi 94 cho 1 ngudi dung thé hién ty |& phan trdm cua tién trinh
nhan rdi hé théng. Budng mau xanh thé hién ty 1é phan tram thoi gian CPU dang duoc SQL Server st dung.
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Hinh 14 - SQL Server 2017 chay vdi 8 vCore thé hién ty Ié phén trdm CPU so vdi thoi gian nhan roi

V&i mét s6 luvgng ngudi dung nhd, SQL Server can rat it CPU dé x(r ly cac yéu cau giao dich. Tién trinh nhan
roi hé thdng & dau thap hon phan 1&n 13 do hiéu suat cta 6 Kingston DC500M. Vé co ban, may chi dang
khéng lam gi ca.

Khi s6 lvgng ngudi dung tang 1én, viéc sir dung CPU s& ting |1én cho dén khi ching toi bat dau dat dén nat
that ¢4 chai. M3t khdc, cac tién trinh nhan réi hé thong duoc ky vong s& di xudng khi thdi gian nhan réi don
thuan gidm di. Tuy nhién, mot ti&n trinh nhan rdi hé théng khac bat dau xam chiém. Day la thoi gian cho ma
SQL Server can dé ghi dit liéu tir bd nhé vao tép nhat ky giao dich khi s6 lwgng giao dich bat dau tang 1én. Day
thuc su [a mot diéu tot.

DAy vé co ban 13 vi bén & RAID 10 cé thé dat I1én dén 98.000 IOPS doc/ghi v&i do tré dia & mirc 1,3 ms & phan
vi th(r 99.

V@i 89 ngudi dung, hé thong dang chay & luvu lwgng téi wu vdi 8 vCore vdi CPU & mirc 94% va thai gian cho
chila 1%.

So sédnh diéu nay véi dit liéu sau tir SQL Server 2018 R2 vdi 16 vCore va HDD.
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Hinh 15 - SQL Server 2008 R2 chay vdi 16 vCore thé hién ty 1é phGn trdm CPU so vdi thoi gian nhan réi
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Ly do ma mrc s&t dung CPU khong ting |én nhu [an chay SQL Server 2017 13 béi vi ti€n trinh nhan rbi kia khi
hoat dong 13 thoi gian ch& doi can dé SQL Server 2008 R2 doc dit liéu tir cdc 8 cham hon vao cache vung luu
trir dém. Vi HammerDB cling dang phat hanh céc giao dich & t6c d6 cao, SQL Server ciling dang ch& chét va
khdéa do th&i gian cho doi thém.

Dai véi 6 HDD, I0PS do Diskspd bao cdo chi khodng 1900. Nhu vay 1a cham hon 50 |an so véi 6 Kingston
DC500M!

Duwdi day la so sanh song song SQL Server 2008 R2 vdi 16 vCore va&i SQL Server 2017 chi vai 8 vCore.

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 61,998.67 25531333 46349167 269,545.00 372,499.00 507,380.33 197,532.10
SQL 2017 8 vCores 13,448.67 4753267 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

Hinh 16 - So sdnh song song SQL Server 2008 R2 vdi 16 vCore va SQL Server 2017 vdi 8 vCore

Mac du diéu nay cho thay hiéu ndng t&t cla SQL Server 2017, van con cé du dja dé cat giam s& luvgng vCore.

Két qua: SQL Server 2017 trén DC500M 4 vCore

DE hiéu thém vé viéc 8 Kingston DC500M nhanh hon cé thé gidm sé lvgng nhan can cho SQL Server nhu thé
nao, ching tdi d3 giam s6 nhan xuéng 4 vCore vdi 128 GB RAM. Biéu dd sau thé hién so sanh trong TPM vdi
SQL Server 2008 R2 trén HDD.




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 | 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

Hinh 17 - So sdnh song song SQL Server 2008 R2 vdi 16 vCore va SQL Server 2017 vdi 4 vCore

Bi€u d6 nay cho thay rang ddi véi tat ca cac lwot chay clia ngudi dung, TPM trung binh cho SQL Server 2008
R2 13 197.532 so vdi 243.714 cho SQL Server 2017 chi véi 4 vCore. V& co ban, SQL Server 2017 st dung
4 vCore v@i 6 Kingston DC500M nhanh hon 1,2 lan.

Tl géc d6 ngudi dung, biu d6 sau thé hién ty 1é TPM / Ngudi dung cho mbi nhém ngudi dung gitra
SQL Server 2018 R2 v&i 16 vCore va SQL Server 2017 vé&i 4 vCore.

SQL Sever version and vCores tested ®SQL 2008 R2 16 vCores ®SQL 2017 4 vCores
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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 14777 23,251 58,920 66,214 23,785 20,320 17,105 252,420
SQL 2017 4 vCores 46,261 71,763 114,483 120,018 104,358 80,509 49377 34,519 18939 11,604 657,831

Hinh 18 - So sénh TPM / Ngudi ding gitra SQL Server 2017 vdi 4 vCore va SQL Server 2008 R2 véi 16 vCore

T géc d6 TPM / Ngudi dung, mot ngudi dung trong SQL Server 2008 R2 véi 16 vCore trén HDD c6 thé dat
duwoc 2.190 TPM. V&i 89 ngudi dung, mac du SQL Server 2008 R2 ¢4 5.702 TPM / Nguwoi dung, SQL Server
2017 chi véi 4 vCore va & Kingston DC500M cé thé duy tri 3.868 TPM / Ngudi dung.

T gbéc d6 ngudi dung, SQL Server 2017 duwdng nhu s& van nhanh hon 1,8 [an so véi SQL Server 2008 R2.




Hop nhat khdi lvgng cong viéc lam ting hiéu suat cda cac t6 chire IT cling nhw nha cung cdp dich vu ddm may
va lwu trit bang cach tan dung strc manh tang thém ctia cdc mdy chdi lwu trit hién dai dé ho tro s lugng cong
viéc ngay cang tang lén. Tang mat dd céng viéc — s6 lwgng cong viéc chay trén mét méy chd lwu trir — thic
day tinh kinh t€ cta viéc hop nhat, bang cach gidm s6 lwong may chdi lwu trit can dé chay mot s6 lwong cong
viéc cho trudec.

Cac gidi phap luu trit va bd nhé trung tam dit liéu hiéu ndng cao bao gdbm SSD (DC500M) va bdé nhd may chd
(Server Premier) cho phép mét ty I& chi phi trén hiéu nang khong chi hd tro nang cao hiéu suat khoi lvong
cOng viéc, ma con cé thé t6i wu lgi nhudn cia mot doanh nghiép trong khi déng thoi gidm TCO (tdng chi phi
s& hitu) téng thé.

Gidm s& lwvgng may chd lwu trr can thiét va ban gidm dwoc chi phi cho cd phan cing va gidy phép phan mém.
Chi phi gidy phép phan mém 13 nhan t6 rat quan trong can xem xét khi danh gia nhirng khodan tiét kiém tiém
nang, nhu thé hién trong Phu luc A — Héa don nguyén vat liéu cho hé théng thr nghiém, cung cap chi phi ban
I& ca cdc cdu hinh may chd lwu trir st dung trong thir nghiém nay.

Chi phi gidy phép phan mém chiém phan 1&n tong chi phi hé théng, chl yéu |a chi phi cha gidy phép
SQL Server Standard Edition trén mdi nhan, chiém 113% téng chi phi hé théng cho 16 vCore.

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%

Hinh 19 - So sdnh téng thé chi phi va viéc gidm sé lwong vCore cé thé gidm manh chi phi cda ban vdi 6 DC500M nhu thé nao

Hop nhat khéi lvgng cdng viéc 1&n hon st dung it nhan hon nghta 13 ban s& can it gidy phép trén mdi nhan
hon va ban cé thé dat dugc nhitng khoan tiét kiém lon.

Mrc s&t dung CPU cao véi d6 tré I/O gan nhu bang khong thé hién rang hiéu ndng lwu trir SSD dd cao dé gitr
CPU ludn ban rén - ngay ca d6i vdi s6 lugng ngudi dung tdi da.
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Lién hé Kingston Technology dé biét xem 6 cirng thé ran (SSD) Doanh nghiép DC500 (DC500R / DC500M)
Trung tdm Dt liéu cé thé t6i wu hda nhu cau kinh doanh, cai thién hiéu suit cong viéc va giam TCO nhu thé
nao khi di chuyén khéi lvgng cong viéc Microsoft SQL Server 2008 cta ban sang SQL Server 2017.

Truy cap - https://www.kingston.com/vn/ssd/dc500-data-center-solid-state-drive dé tim hiéu thém va SSD
Kingston DC500 Doanh nghiép. Ban cling cé thé sir dung Tro chuyén Truc tiép tai
https://www.kingston.com/vn/support/technical/emailcustomerservice.

Nhan danh gia ctia DB Best vé mdi trudng cua ban

Chung tdi cho rang khéng cé cau hinh mdy chl lvu trir va khdi lwvgng cong viéc cla khach hang nao s& giéng
vGi mdi trudrng thir nghiém cla chiing tdi va sy khac biét s& anh huwdng dén tac dong cda nhirng gidi phap nay.
Méc du chung t6i cho rang cac gia dinh va lua chon phan anh trong mai truong thir nghiém cla minh 13 hop

ly va mang tinh dai dién va két qua ma ching tdi quan sat dugc phan dnh thir nghiém nghiém ngat, chidng toi
khuyén khich moi khach hang dy dinh dénh gia tinh &rng dung cla nhirng gidi phap nay thu xé€p mot dénh gia
vé moi trudng duy nhat cla minh bang cach lién hé DB Best:

Lién hé ching toi trén web tai https://www.dbbest.com/company/contact-us/

Hodc lién hé Dmitry Balin, Dmitry@dbbest.com, hodc bat ky tac gia ndo cla sach trng nay.
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Cau hinh may chu

Dudi day la mot ban sao héa don nguyén vat liéu cho Dell PowerEdge R740XD vd&i hai mdy chi Intel Xeon
Silver 4114 2,2G v&i téng s 20 nhan vat ly / 40 nhan do.

PowerEdge R740XD - [amer_r740xd_12238]

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

20-AKZR  PowerEdge R740XD Server
119-BDKH  PowerEdge R740/R740XD Motherboard

461-AADT Mo Trusted Platform Module

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

43.BBFU  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-BEBPP Intel Xeon Silver 4114 2.2G, 10C/20T, 9.6GT/s , 14M Cache, Turbo, HT (85W) DDR4-2400
412-441Q  Standard 1U Heatsink

4124410 Standard 1U Heatsink

I70-ADHU  2666MT/s RDIMMs

I70-441F  Performance Optimized

780-BCDS  Unconfigured RAID

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

£19-48VR  No Operating System

421-5736  No Media Required

385-BBKT iDRACY Enterprise

528-BCBW  iDRAC Digital License

379-BCQV  iDRAC Group Manager, Enabled

179-BCSF iDRAC.Factory Generated Password

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

540-B8BW  Broadcom 5720 QF 1Gb Network Daughter Card

84-BBPZ 6 Performance Fans forR740/740XD

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

150-BBBW Mo Bezel

389-BTTO  PE R740XD Luggage Tag

50-BBJV Mo Quick Sync

750-AABF  Power Saving Dell Active Power Controller

770-BBBQ.  ReadyRails Sliding Rails Without Cable Management Arm

631-44CK  No Systems Documentation, Mo OpenManage DVD Kit

1321286 US Order

B13.6068  Dell Hardware Limited Warranty Plus On-Site Service

B12-6075  ProSupport: Hext Business Day On-Site Service After Problem Diagnosis, 3 Years
813.6087  ProSupport: 7x24 HW/SW Technical Support and Assistance, 3 Years

Thank you choosing Dell ProSupport. For tech suppart, visit / fwww.dell.com/support or call

989-3439
1-800- 345-3355

900-9997  On-Site Instaliation Declined 1
971-2426  Declined Remote Consulting Service 1
370-ADNI  8GB RDIMM, Z666MT/s, Single Rank 2
400-ASEG  120GB 55D SATA Boot 6Gbps 512n 2.5in Hot-plug Drive, 1 DWPD, 219 TBW 2
400-4WLI  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, North America 2

Hinh 20 - Héa don nguyén vt liéu Dell PowerEdge R740XD

Vi Kingston Technology la mét nha cung cdp bd nhd hang dau cho cac hé théng khach va doanh nghiép,
chuing tdi quyé&t dinh st dung mé-dun bd nhé KTD-PE426/32G cla ho. May chd sir dung 24 mé-dun hién dang
niém yét trén CDW vdi gia 204,99S cho mbi mé-dun (vao ngay XXX). Téng gid “ban 1&” cho bd nhé may chl
sé 13 4.919,76S.

11 Gia niém yét cla Kingston Technology KTD-PE426/32G duwoc truy xuat tir https://www.cdw.com/product/kingston-
ddr4-32-gb-dimm-288-pin-registered/4862854?pfm=srh vao ngay 6 thang 10, 2019.
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D&i vdi hé théng thir nghiém SQL Server 2017, Kingston Technology cung cip 8 6 SEDC500M 960 GB SATA
6Gb/s. Nhirng 6 nay hién niém yé&t trén CDW*? véi gid 226,99S vai tong chi phi 1a 1.815,92S (vao ngay XXX).

D&i vdi hé théng thir nghiém SQL Server 2008 R2, day 13 hda don nguyén vat liéu dinh kém cho 8 6 Dell 400-ATJL.

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

Hinh 21 - Héa don nguyén vat liéu cho 8 6 Dell 400-ATIJL

Bang duwdi day tém tat chi phi phan clrng cho cac hé théng thlr nghiém.

Thanh phan SQL Server 2017 SQL Server 2008 R2

Dell PowerEdge R740XD Intel 4114 2400 MHz 7.595,62S 7.595,625

KTD-PE426/32G 4,919,765 4,919,765

SEDC500M 960 GB SATA 6Gb/s 1.815,92$

DELL 400-AJPI1 1.2 TB SAS 1,2Gb/s 1.560,00$
Téng 14.331,30% 14.075,38%

Hinh 22 - Chi phi mdy chi phén cirng

12 Gig niem yé&t cla 6 Kingston Technology SEDC500M/960G duoc truy xut vao ngay 16 thang 10, 2019.
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Nén tang may chu

Hé théng dwoc thir nghiém sir dung Windows Server 2019 Data Center Edition va SQL Server 2017 Developer
Edition. Chi phi gidy phép thé hién bén duéi sir dung SQL Server Standard Edition vi né ho tro 1én dén
24 nhan va 128 GB bd nhd ma SQL Server cé thé st dung cho bd nhé hoat déng clia minh.

Vé gidy phép SQL Server

Khdi lugng cong viéc SQL Server 2008 hinh dung trong gidi phdp nay st dung SQL Server 2008 Standard
Edition va s& tiép tuc st dung Standard Edition cOa SQL Server 2017.

Khi chay mot sé thue thé do hda clia SQL Server, c6 mot s8 chién lugc gidy phép can xem xét®3,

e Mbi VM duwoc cap phép riéng biét - mdi VM duwoc cap phép cho Standard Edition, véi tdi thidu 4 gidy
phép nhan trén méi VM (ngay ca doi véi cac VM sir dung it hon 4 nhan ao).

e “Dinh giad khéng can bang m& (USS$)” cla Standard Edition 13 3.717$ trén mdi géi 2 nhan,

e Théng thudng cé ty 1é 2 trén 1 cla nhan do (vCore) trén nhan vat ly vdi cong nghé siéu phan ludng may
chti cé trén bo xtr ly Dell PowerEdge R740XD.

e DEcap phép cac VM riéng |1é sir dung mé hinh Trén moi nhan, khach hang phai mua moét gidy phép nhan
cho mdi v-core (hodc bod xtr ly ao, CPU 4o, ludng d0) duwgc phan b cho VM, tuy thudc vao gidy phép bén
nhan t&i thiéu trén moi VM. D8i véi muc dich cap phép, mot v-core cd thé din dén viéc mot phan cing
bi de doa.

13 C4 thé tim thay thdng tin bd sung trong huéng dan vé gidy phép ctia SQL Server 2017 tai
https://download.microsoft.com/download/7/8/C/78CDF005-97C1-4129-926B-

CE4A6FE92CF5/SQL Server 2017 Licensing guide.pdf

14 Gia chia SQL Server 2017 truy xuat vao ngay 16 thang 10, 2019 tir https://www.microsoft.com/en-us/sql-server/sql-
server-2017-pricing
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Bang sau thé hién chi phi gidy phép SQL Server cho cac VM st dung mé hinh Trén mdi nhan véi Standard Edition.

SQL Server Standard S8 vCore dé cap phép Chi phi gidy phép
Edition gbi 2 nhan

3.717,00S 4 7.434,00S

8 14.868,00S

16 29.736,00S

Hinh 23 - Gidy phép Trén médi nhdn cho cdc VM st dung Standard Edition
R rang la viéc gidm s6 lugng vCore phai 1a wu tién khi ndng cip tir SQL Server 2008 R2 1én SQL Server 2017.
Vé gidy phép Windows Server
Hé théng nay sir dung Windows Server 2019 Datacenter Edition; cling cung cap s6 lvgng VM Hyper-V khdng
gidi han trén moéi mdy chl duoc cap phép. Gia phién ban Datacenter |a cho 16 gidy phép nhan véi NL ERP
Dinh gid m& (USD) 13 6.155S. Vi mdi may chii vat ly cé 20 nhan, chi phi cho Window Server 2019 Datacenter
Edition s& 1a 12.3105%°.
Téng chi phi hé théng
Bang sau thé hién tdng chi phi phan cirng va phan mém cho céc hé thdng dugc thir nghiém.

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

Hinh 24 - Téng chi phi cho viéc chay SQL Server 2008 R2 trén HDD va SQL Server 2017 véi 4 va 8 vCore st dung 6 Kingston DC500M

Nhu ban cé thé thay, vdi viéc gidm sd vCore tir 16 xudng 8 can dé chay SQL Server 2017 véi 6 Kingston
Technology DC500M, ban cé thé st dung khodn tiét kiém dé mua mot may chi méi. Vi viéc giam thém
7.434$ bang cach chuyén sang 4 vCore, ban cé thé chi trd 60% chi phi gidy phép phién ban Windows Server
2019 Datacenter.

15 Gid Windows Server 2019 Datacenter truy xuat vao ngay 16 thang 10, 2019 tai https://www.microsoft.com/en-
us/cloud-platform/windows-server-pricing
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Kingston va biéu tuong Kingston 13 cac thuwong hiéu d3 ddng ky ctia Tap doan Kingston Technology. IronKey 13
mot thwong hiéu d3 dang ky cda Kingston Digital, Inc. Moi quyén dugc bao lwu. Tat ca cac thuong hiéu 13 tai
san cla cac chu sé& hitu twong ng.

Cac tlr nglr sau 1a thuong hiéu cha cdc cong ty khac: Intel, Xeon va logo Intel |3 cac thuong hiéu hodc thuong
hiéu d3 dang ky cla Intel Corporation hodc cac cdng ty con tai Hoa Ky va cac qudc gia khéc. Active Directory,
Hyper-V, Microsoft, SQL Server, Windows, Windows Server va logo Windows la cac thwong hiéu cta
Microsoft Corporation tai Hoa Ky, cac qudc gia khac hodc ca hai. Cac tén cong ty, sdn pham hodc dich vu khac
c6 thé 13 thuong hiéu hodc nhan hiéu dich vu clia cac cong ty khac.
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