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hon.

K&t qud th& nghiém 3: So sdnh hiéu n3ng clia SQL Server 2017 trén kho dit liu vSAN dung &
NVMe DC1500M va SATA Micron 5200 eco, kich thudc lwgc db I&n hon va thoi gian thir
nghiém dai hon.

Thi& nghiém 4: So sdnh hiéu ndng cdia SQL Server 2017, hiéu nang sao lvu va lvu tri¥, vSAN
dung 6 NVMe DC1500M so v&i SATA Micron 5200 eco

Th& nghiém 4: K&t qua: So sanh hiéu ndng cta SQL Server 2017, hiéu nang sao lvu va luu
trit, vSAN dung 6 NVMe DC1500M so vd&i SATA Micron 5200 eco

Th& nghiém 5: So sanh hiéu ndng SQL Server 2017, th&* nghiém hiéu &ng Noisy Neighbor,
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K&t qua th&r nghiém 5: So sdnh hiéu nang SQL Server 2017, th&* nghiém hiéu ng Noisy
Neighbor, vSAN dung 8 NVMe DC1500M so v&i SATA Micron 5200 eco

Tém tat téng quan

Trong nhitng ndm gan déay, viéc NVMe ra doi da tao nén mét cudc cdch mang trong linh vuee luu trir dir liéu.
Pay l1a mét budc tién I&n gitp t6i da hda hiéu ndng cia NAND flash va tan dung PCl express, mét tiéu chuan
bus m& rong giau tinh ndng, gia thanh thap, mirc bang théng cao va cd thé twong thich véi cac cong nghé
phat trién trong tuong lai. Hién tai, & th& hé "% 5, PCle Gen5 cho phép truyén vdi tc dd 1én dén 8 GB/gidy
trén mai lan, loai bé diém tac nghén vé bus mé rong trong hé théng vy trit va tao co hoi cho sy d6i mai va
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phat trién, khéng chi trong bd diéu khién & SSD va NAND flash ma con trén toan hé théng phan cing. B xir
ly, thiét k& khung vo, bo mach chii va to pd 10 phan cirng dang khdng ngirng phét trién dé hd tro phan bang
théng b6 sung. Trong trung tdm di¥ liéu, td pd mang dang trdi qua nhirng thay d6i quan trong dé phu hop vdi
NVMe. Trong d6, thong s6 ki thuat NVMe-OF, céc giao dién mang, bd chuyén mach clng giao thirc truyén tai
d3 thay déi va dang ti€p tuc cai tién dé hd trg mirc bing thong ngay cang cao, dong thoi van duy tri dugc
Chat lwvgng Dich vy (QoS) va kha ndng truyén tai goi ma khéng bi that thodt.

Nhung sy ra d&i cia NVMe cé tac ddng nhu thé ndo dén hiéu ning clia (rng dung? Liéu ban cé thé giam dung
lwgng lvu trir ma van cai thién dugc thdng lvgng giao tac va gidm thoi gian phan hoi giao tac hay khong? Liéu
ching ta c6 thé giam déang ké thoi gian sao lwu co s& dit liéu dé giam thiéu van dé Noisy Neighbor (tdrc 13 hiéu
suat bi dnh huwdng do ngudi dung/rng dung/may do khac s dung phan 16n tai nguyén san cd) ciing nhu téc
dong clia van dé nay trong mai trudng san xuat hay khong? Trong bai viét nay, ching toi s& cd ging giai dap
nhitng cau hdi nay bang cach nghién ctru lvong cong viéc OLTP dic thu, theo dinh nghia clia thong s6 k§
thuat TPCC, va dwa ra mot vai so sanh thuc tién dé cho thay tac dong clia NVMe d6i véi hiéu ning giao tac
trong cac tinh hudng thuc té.

Nhirng thach thirc vé co s& ha tang thudng gap véi Hé théng Quan ly Co s& di liéu Quan hé (RDBMS) trong
trung tam dit liéu ngay nay

Chi phi, K& hoach Dung lwging va Kha niang dap (rng quy md

V&i su gia ting ddng ké vé bang thong Internet, t6c d6 x Iy va sy bung nd vé phan tich di liéu trong 2 thap
ky qua, co s& dit liéu OLTP sdn xuat dang phat trién nhanh chdng, thudng nhanh hon rat nhiéu so véi ké
hoach cla céc kién tric su (rng dung va co s& ha tang. Cau tric lwu trit va ciu tric mang co ban phai duoc
xay dwng dé cd thé thay d&i quy mo ngay tir dau nham ddp ng nhu cau dang ting dan theo thoi gian ay va
dé can bang giita chi phi, khd ndng dé& quan ly va hiéu nang. Viéc xay duwng rng dung trong trung tam di liéu
cuc bd hay sir dung dich vu ddm may laaS/PaaS da trd thanh quyét dinh khé khan vé mat thiét ké. Khi gitr cho
rng dung chay trong trung tam dit liéu cuc bd, cac kién tric suw giai phdp co thé kiém soat hoan toan kha ning
dap ng quy mé, tinh bado mét, kha nang phuc héi va hiéu nang, nhung lai can phai lap k& hoach ti mi va doi
khi phai t&n mat khoan chi phi tra trwdc dat dd. Viéc st dung dich vu ddm may laaS/PaasS sé gilp ting tdc do
trién khai va don gian hoéa kha ning ddp &ng quy mé, nhung lai khéng thé kiém soat hoan toan hiéu nang,
kha n3ng phuc hdi va cé thé trd nén tdn kém rat nhanh sau d6 khi quy mé cla &ng dung mé réng. Mot s
cong ty thich st dung cach ti€p can két hop, trong dé &rng dung cap 1 quan trong hon cé thé dit trong trung
tam di¥ liéu cuc b, con &ng dung cap 2 va céc irng dung ciii s& dwgc chuyén 1&n dam may. D6i vai rng dung
duoc luu trit cuc b, cac gidi phap ha tang siéu héi tu nhu VMware vSAN véi nhdm dia toan flash s8 gitp can
bang tét gitra chi phi, tinh don gian, hiéu niang va kha ndng dap &ng quy mo dé dang.
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Kha nang phuc héi

Cac irng dung cap 1 phai duwoc xay dwng hodc di chuyén sang co s& ha tang cé kha nang chéng chiu nhiéu 16i
phan cirng xay ra trong toan bo hé théng phan cirng. Néu khong cé k& hoach ding dan, 16i thiét bj trong
trung tam di¥ liéu c6 thé gay ra tén that dang ké vé tién bac do gay gian doan dich vu hodc trong trudng hop
xau nhat 1a mat dit liéu vinh vién. Trong mai trudng lwu trit dung chung, phai cé k& hoach can than dé dam
bao rang co s& ha tang co ban d3 duoc xay dwng sao cho cd thé chong chiu 16i lwu trir va viéc qua tai hidu
nang thanh phan.

DGi v&i VSAN chang han, ing dung cap 1 phai cé mirc Li C thé chiu (FTT) t6i thi€u 1a 1 va phai bat tinh ning
D6 kha dung Cao (HA) cla vSphere dé dam bao trng dung va VM co sé dit liéu d3 duoc bao vé khdi it nhat
mot 16i may tinh, 16i mang hodc 16i bd lwu trir. Ngoai ra, cling cé thé kich hoat B 1ap lich Tai nguyén Phan tan
(DRS) clia vSphere sau dé dé can bang tai tai nguyén CPU/bo nhé trén cdc may chd vat ly trong cum.

Dy tinh Hiéu nang Thay déi

Nhu cau cé dugc tdc do giao tac cao hon va do tré thap hon ti€p tuc ting khi cdc rng dung OLTP ngay cang
m& rdng quy md va ngay cang cé nhiéu ngudi dung dat tai giao tac cao hon trén co s& dit liéu phu tro. Kién
trdc su ing dung phai 1ap k& hoach sao cho co sé& ha tang lvu tri cé thé thich rng dé hd tro nhu cau ngay
cang gia tang nay va du linh hoat dé di chuyén gitra cac cap Iwu trit khac nhau. Vi du: co s dit liéu SQL nam
trén cac dia do do mang lwu trir SAN cung cap cé thé di chuyén sang mot kho di liéu vSAN toan flash NVMe
vdi cac cap luwu trit nhanh hon nhu NVMe bang cach st dung bo Ivu trir VMotion clla VMware.

Van dé nan gidi khi xay ra tinh huéng Noisy Neighbor

Viéc thiét ké& co s& ha tang sao cho lwong cng viéc chinh c6 dU ngudn tai nguyén can thiét dé van hanh 13
dieu bat budc. Trong mdi trudng lwu trir dung chung cé nhiéu lwgng cong viéc, hiéu ndng cé thé tré nén khé
dodn truwdc va lwgng cdng viéc bat thudng cé thé gay khé khan cho lugng cdng viéc san xuat chinh. Pay la
dinh nghia vé van dé Noisy Neighbor. Trong phan sau cla bai viét ndy, ching ta s& thady mét vi du ctia van dé
nay 13 hoat dong sao luu co sé dit liéu dot xuat trén mot may chl — tiéu thy bd lwu trir va tai nguyén mang,
ddng thdi lam anh hudng dén hiéu ndng va do tré clia cdc may chd khac sir dung chung ngudn tai nguyén.

Gidi thiéu 6 SSD NVMe Doanh nghiép DC1500M cta Kington

Kingston DC1500M |3 6 NVMe Doanh nghiép U.2 PCle 3.0x4 md&i nhat cta Kingston véi cadc mirc dung lwong
dao déng tir (960 GB - 7.680 G). Buoc trang bi bd diéu khién 16 kénh va NAND 3D TLC, 6 nay duoc thiét ké
theo cac yéu cau nghiém ngat vé Chat lwvong Dich vu (QoS) dé ddm bao cé hiéu ndng cao lién tuc va tinh nhat
quén trong luvgng cong viéc clia doanh nghiép ma van gilt dugc do tré thap nhat. Lay trong tam phuc vu trng
dung doanh nghiép, phan mém diéu khién clia & nay hd tro céc tinh nang nhuw dung luvgng du phong, nhiéu
khong gian tén (hd tro dén 64 khong gian tén), cling nhw cac thuat toan ECC phirc tap hon dé dam bao do tin
cay cho lugng cdng viéc clia doanh nghiép trong sudt vong doi sir dung 6.

Trudc thuc t& SSD SATA van la loai 6 SSD phd bién nhat trong trung tam di liéu, muc dich cla ching toi trong
bai viét nay 1a chi ra rang viéc di chuyén hodc xay dung co s ha tang luu tri trén 6 SSD NVMe Doanh nghiép,
nhu NVMe DC1500M cla Kingston, s& gitip han ché& dugc mot s6 van dé d3 dé cip dén & trén.

Trong thir nghiém ndi b cdia ching t6i, mét 8 SSD Kingston NVMe DC1500M duy nhat cé thé ting thong
lvong 1én dén 6,5 an va cai thién do tré gap 5,6 Ian (Hinh b bén dwdi) so véi 1 6 SSD SATA Doanh nghiép
Micron 5200 eco, nhwng murc gia lai hoan toan chénh léch.
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https://www.kingston.com/datasheets/sedc1500m_us.pdf

Trong moi truong siéu hoéi ty, mirc hiéu
néng néy dbng ngh'i'a voi V|éC co so dir —_ 4K 75R/25W SUSTAINED RANDOM IOPS

liéu SQL Server sé cé thong lugng giao

tac cao hon va d6 tré thap hon, dong 200000 1

thoi dung luvgng luu trit va mic tiéu thu MMMMWM

dién nang cling thap hon. Trong vi du 150000 -

nay, can dén 6 6 micron 5200 eco ma&i g

twong duong vdi théng lwvong cla 1 6 = s |

DC1500M. Trong phan sau, ching ta s&

xem hiéu nang nay twong duong vai 50000

lwgng cdng viéc OLTP SQL thuc té trén

VMware vSAN nhu thé n3o. ol
SRRl e P s g G R S

Nhitng dot bién ve hiéundng cia 6 SSD o <o <snh 10Ps mé gidy gitta 6 SSD DC1500M 19206 vis SATA Micron 5200 ECO 19306,

NVMe, chang han nhu DC1500M d3 Durgc thir nghiém trén mét 6 vat Iy duy nhét dwoc gén lam 8 thi hai cia hé théng linux vdi fio

dU’O’C gié’i thiéu & trén so vdi 8 SSD v3.17 khi cdc 6 SSD dd dat dén trang thdi hiéu ndng én dinh. Dwa trén kich thudc khéi 4k, Ti 1é

SATA, ciing thé hién rang khi dwoc ing docla 75% va £4 sau hang deila 32

dung vao moéi trwong siéu héi tu dung

chung, thi céc 6 nay cling c6 thé gitp lam gidm tac déng clia van dé Noisy Neighbor |&n céc &ng dung cap 1.
Céac 6 SSD NVMe Doanh nghiép nhw DC1500M c6 thé hoan thanh lugng cong viéc ngoai dv kién, nhu hoat
dong sao lwu/khoi phuc trong sudt thoi gian san xuat, véi téc dd nhanh hon nhiéu ma van gitt dugc d6 tré
thap va théng lwong giao tic cao d6i véi lvgng cong viéc san xuat téi quan trong cap 1. Chung tdi sé trinh bay
cu thé két qud so sanh nay trong cac thir nghiém Noisy Neighbor & phan sau cla bai viét.
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o Micron_5200_eco_ 19206, DIMUOZ0 KINGSTON_SEDC1500M_1920G_S67F0103
) Micron_5200_eco_1920G_DIMUG20 KINGSTON_SEDC1500M_1920G_S67F0103_FV
Wseq-128-32-0 487 2794

seq - 128-32 - 100 517 3372

mseq-256-32-0 17695 7701
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Hinh b) So sénh bdng théng BW (MB/gidy) Poc/Ghi tuén tu va D6 tré (usec) giira 6 SSD DC1500M
1920G va SATA Micron 5200 ECO 1920G. Puwoc thir nghiém trén mét 6 vat ly duy nhdt duoc gén
lam & the hai cta hé théng linux vdi fio v3.17 khi cdc 6 SSD dd dat dén trang thdi hiéu néng én
dinh. Dya trén kich thudc khéi 256k va D6 sGu hang doi 32

ingston 5

oOLOGY

1148
1179



Moéi trudng Thir nghiém

I. Co s& ha tang

M®éi truong thir nghiém cla ching téi duwoc thé hién trong Hinh 1.1 va 1.2 dwdi day. Ching t6i d3 chon
VMware vSAN [am HCI vi day 1a mot tly chon lwu trit c6 khd ndng mé& réng quy mé, kha ndng phuc hoi, mirc
tap trung hoda cao va tiét kiém chi phi danh cho cdc méi truding 3o hoa, siéu hai tu.

VMware vSAN cho phép ngudi dung tdng hop cac thiét bj lwu trit cuc bd tir nhidu may chd vao mét kho di
lieu duy nhat ma tat cd cac may chl trong cum vSAN dung chung. Bia vat ly tr mbi mdy chd duoc dit vao cac
nhém dTa, trong d6 1 6/nhém dia duoc dung lam thiét bj bd nhé dém va t6i da 7 6/nhém dia duoc dung lam
thiét bi cung cap dung lvgng. Mét méy chii co thé cé t6i da 5 nhém dia nén sé cd téi da 35 thiét bi dung
lwong/may ch gép phan lam nén cum vSAN. Nhém dia cla tat cd cdc may chi ESXi trong mét cum vSAN
duogc két hop dé tao thanh mot kho dit liéu vSAN, trong dé luu lwong gitra cdc mdy chid va kho dir liéu vSAN
phan tach véi nhau qua mang chuyén dung cho vSAN (yéu cau téc do trén 10 Gb/gidy cho vSAN toan flash).
Viéc nay cho phép quan tri vién bat dau tir mirc dung lwgng lwu trir nhoé va bé sung céc nat lwu trir d&€ mé
rong dung luvong (Ién d&n 64 NGt/cum) tuy theo yéu cau, dong thoi mang dén phuong phap kiém soat kha dé
dang vé& mat yéu cau hiéu nang clia cdc VM cu thé.

vSAN st dung chinh sach Iwu trir d& chi

All-Flash VSAN dinh mdc d6 bao vé va phan chia
| vsphere 5 vsan | (striping) cac dia 4o cu thé. vSAN sir dung
chinh sach lwu trit mac dinh dé nhan ban
1l O 11l (mirror) tat ca cac d6i twong ma kho di
Disk groups contribute to single vSAN datastore across cluster Iiéu VSAN cung Célp, nhung cﬂng Cé’p ChO
_ _ i _ quan trj vién quyén kiém soat chi tiét vé
SRS . sso | : . 5D murc d6 bao vé cla cac dia do duoc cung
—————————— I T LTt (E e s PR & cdp cho VM tw kho di liéu vSAN. Vi du:
caacty | [ | | = | | = | | [y | | [ dé VMDK clia 6 dir liéu SQL cé thé chiu
M I'u SSD-I I'I'I - l Ll'l - I Lu = l duwoc it nhat mot 16i tron an bo
0 C g cum (toan b6
Disk Group Disk Group Disk Group Disk Group  Disk Group may chd, dia hodc giao dién mang), ching
ta c6 thé chi dinh mtrc L&i C6 thé chiju
Hinh 1: Cdu trdc vSAN toan flash (FTT) chinh |a 1. Sau d6, mé6t ban sao

RAID-1 cla d&i tugng VMDK s& duwoc tao
ra véi mot thanh phan ban sao trén moét may chd va mot thanh phan ban sao khac trén mét may chi khac
trong cum vSAN. Twong tw, quan tri vién cé thé chi dinh chinh sach lwu tri RAID O (chi phan chia) v&i FTT
bang 0 néu mudn VMdk clia 6 sao Iwu cé kha ndng phuc hdi bang khéng va hiéu ndng & murc t8i da; trong d6
VM c6 tinh kha dung cao théng qua SQL AlwaysOn Failover Clustering hodc néu co sé dit liéu thudng xuyén
duwoc sao lwu bang cac giai phap sao lwu théng thuéng nhu Commvault hodc NetBackup.

Tai phong thi nghiém ki€ém dinh va thir nghiém & SSD Kingston Technology cta ching téi va dé phuc vy bai
Viét nay, ching t6i da st dung 3 mdy chi PowerEdge R740xD hd tro 8 khay 6 NVMe 2,5" va 16 khay &
SATA/SAS 2,5" trén mot may chu, két hop véi mang 10 Gb chuyén dung dugc hd tro bang bo chuyén mach
Cisco Nexus 5k danh cho luu lwvgng vSAN dé thir nghiém 8 SSD SATA. Ching tdi da st dung siéu may chl SYS-
2029BT-HNR Big Twin Supermicro 4 nat véi mang 40 Gb chuyén dung dugc hd tro bang 1 bd chuyén mach
Cisco 9k danh cho Ivu lugng vSAN dé thir nghiém NVMe. Trong thir nghiém, ching ti d3 chi dinh chinh sach
Iwu tri¥ tuy chinh (FTT = 0) cho dia 4o VM Khéach dé t6i da hda hiéu nang lvu trit khéi cho tat ca cac thir
nghiém dugc thuc hién trong bai viét nay. Déi vdi nhirng thir nghiém khdc nhau ma ching téi d3 ti€n hanh,
chuiing t6i d3 s dung cac 6 SSD khéc nhau (thdéng tin nay dugc ghi lai & dau mbi két qua thir nghiém bén
dudi), nhung theo tiéu chuan, ching t6i d3 dung 3 6 dia vat Iy ¢é cung dung lvong trén mdi nhém dia cho ca
thir nghiém v&i SATA va NVMe. Ching téi da chon 6 SSD SATA Micron 5200 eco phé bién dé tién hanh thir
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https://www.dell.com/en-us/work/shop/productdetailstxn/poweredge-r740xd
https://www.cisco.com/c/en/us/products/switches/nexus-5000-series-switches/index.html
https://www.cisco.com/c/en/us/products/switches/nexus-5000-series-switches/index.html
https://www.supermicro.com/products/system/2u/2029/SYS-2029BT-HNR.cfm
https://www.supermicro.com/products/system/2u/2029/SYS-2029BT-HNR.cfm
https://www.cisco.com/c/en/us/products/switches/nexus-9332pq-switch/index.html
https://www.cisco.com/c/en/us/products/switches/nexus-9332pq-switch/index.html

nghiém so sanh. D&i véi viec quan ly va vé lvu lwgng VMotion, ching toi da st dung mang 1 Gb duoc hd tro
bang 1 bd chuy&n mach cé quan ly 24 c6ng Netgear JGS524PE.

M®di trwdrng thir nghiém NVMe (Phan cirng)

Méi trwdng thir nghiém SATA/SAS/HYBRID (Phan
cirng)

Cum Supermicro SYS-2029BT-HNR 4 Nut véi 6 khay
6 NVMe 2,5" hoan d8i néng (Hot-swap)/may chi

Cum PowerEdge Dell R740xD 3 Nt ho tro véi 8
khay 6 NVMe 2,5" va 16 khay 8 SATA/SAS 2,5"/may
chad

CPU Intel(R) Xeon(R) Gold 6252 (48c/96t) @ 2,10
GHz X 8

CPU Intel(R) Xeon(R) Silver 4114 (10c/20t) @ 2,20
GHz x8

DIMM REG ECC Kingston DDR4-2933 2Rx4 64x32 GB
(16x32 GB mbi nut), 512 GB/NUt, 2.048 GB/cum

BO nh& Kingston ECC Bac d6i 768 GB 24x32 GB @
2.400 MHz/Nut, 2.304 GB/cum

2xB& chuyén mach |1&p trung tdm di liéu Cisco
nexus N5K-C5010 20 céng 10 Gbe danh cho luvu
lvong mang vSAN

1xB6 chuyén mach 1&p trung tam dit liéu Cisco
Nexus 9332PQ Switch 32 céng 40 Gbe chuyén dung
cho lvu lvgng mang vSAN

PERC H740P dwoc ciu hinh & ché dé truyén qua
HBA

Hinh 1.1: Phén cirng dé@ duoc str dung trong
cdc tht nghiém cia chung téi

Méi trwdng thir nghiém NVMe (Hé diéu hanh va
Phan mém)

Méi trwdng thir nghiém SATA (Hé diéu hanh va
Phan mém)

Phan mém gidm sat mdy do: VMware ESXi, 7.0.3,
19193900

Phan mém gidm sat mdy do: VMware ESXi, 7.0.3,
19193900

vSAN 7U3c (VMware ESXi, 7.0.3, 19193900 +
VMware VirtualCenter 7.0.3 ban dung 19234570)

vSAN 7U3c (VMware ESXi, 7.0.3, 19193900 +
VMware VirtualCenter 7.0.3 ban duwng 19234570)

Hé didu hanh Khach: Windows Server 2019 phién
ban Data center, v1809

Hé didu hanh Khach: Windows Server 2019 phién
ban Datacenter, v1809

Microsoft SQL Server 2017 (RTM) - 14.0.1000.169
(X64)

Microsoft SQL Server 2017 (RTM) - 14.0.1000.169
(X64)

HammerDB-v3.2

HammerDB-v3.2

HCIBench 2.5.3

HCIBench 2.5.3

Hinh 1.2: Hé diéu hanh va Phén mém

[I. CAu hinh Co s& dit liéu
Trong cac thir nghiém dworc thue hién & bai nay, ching t6i d3 st dung VM Khdach Server 2019 véi SQL Server
2017 va VMDK riéng biét dugc cung cap tir kho dit liéu vSAN danh cho Dir liéu, Nhat ky va Sao luu.
HammerDB — mdt (rng dung kiém tra tai co s& di liéu ma ngudn mé hd tro chay kiém chuan TPCC cho cac
trng dung OLTP va chay kiém chudn TPC-H cho lwong cong viéc phan tich dit liéu. Trong toan bé cac thi
nghiém khac nhau thudc bai viét nay, théng sé k§ thuat cia chudn TPCC dugc chon & day dé mo phdng lugng
cong viéc giao tdc OLTP va dam bao tinh phu hop va d6 tin cay cha két qua thi nghiém.

Chuan TPCC (cé dinh nghta chinh thirc trén tpc.org (trang chd TPCC)), 1 chudn OLTP néi tiéng dat tiéu chuan
nganh, trong dé mot hé thédng may tinh dwoc trién khai dé hoan thién don hang ctia khach hang va cung cap
san pham tir mot cong ty. Cong ty nay ban 100.000 mit hang va giit hang trong kho. Mbi kho c6 10 khu ban
hang va mdi khu phuc vy 3000 khach hang. Khach hang goi cho cong ty va ngudi diu hanh clia cong ty sé
nhan don dit hang d6, mdi don gdbm cé mot vai mit hang va sau dé thudng duoc cap tir kho hang cuc bo.

K Kingston

TEC NOLOGY




Tuy nhién, tai mo6t thoi diém ndo do, trong kho sé khéng c6 mot s6 mt hang va hang s& duoc cap tir mot kho
thay thé. biéu quan trong can lvu y 1 quy md cutia cdng ty khdng cd dinh, cé thé tang thém kho hang va khu
ban hang khi cong ty phat trién thém. Vi thé, lvgc d6 thir nghiém ctia ban cé thé cé kich thudc 16n hodc nho
tuy y. Khi lwgc d6 1én hon, co s& dit liéu TPC-C s& 1&n hon va can phai c6 hé théng may tinh manh hon dé xi
ly mirc d0 giao tac da tang 1én (HammerDB).

D& thyc hién bai viét nay, ching téi d3 tién hanh nhiéu thir nghiém khac nhau, trong dé s& luvgng kho (kich
thudc lwgc do) cung s6 luvong ngudi dung do d3 dwoc ghilai & dau mdi thir nghiém va duoc giai thich trong
ké&t qua thir nghiém. Trong sudt tat ca cac Ian thir nghiém, ching t6i déu ghi lai két qud Hammer DB & moi
[an, dong thai ghi lai s6 liéu thdng ké CPU, mang, bd nhé va & dia bang cong cu gidm sat hiéu nang cla
Windows (Perfmon), véi mé-dun gdc Get-counter trong Windows PowerShell va cong cu gidm sat hiéu nang
VSAN c6 san trén may chi vCenter.

[1l. Hiéu ndng Lwu trit cta vSAN

Chung t6i d3 thi&r nghiém hiéu ndng cla kho di¥ liéu vSAN d6i véi cac ciu hinh duwoc chi trong trong bai viét
nay trudc khi ti€n hanh thir nghiém SQL dé danh gid murc hiéu nang du kién tir kho dir liéu vSAN dung 6 SSD
NVMe DC1500M va SATA Micron 5200 eco. Chung toi d3 st dung cong cu dugc khuyén nghi ciia VMware dé
kiém chuan kho di liéu vSAN — HCIBench v2.5.3. Day |a mét bd cong cu tw ddng hda vira trién khai nhidéu VM
trén tat cd cac may chl trong cum vSAN, vira chay cac lwgng cdng viéc cu thé cing mot luc bing Vdbench
trén tat ca cdc VM khach. Ching tdi sé trinh bay mot s8 két qua tir qua trinh chay véi 6 VM trén cum vSAN
NVMe DC1500M va cum SATA Micron 5200 eco.

Hinh 1.3 va 1.4 cho thay két qua cla lwong cong viéc hdn hop trong mdt lugng cong viéc ngau nhién lién tuc
70% Poc, 30% Ghi véi nhiéu kich thuwdc khdi khac nhau, trong thoi gian 30 phat, d6i véi kho di liéu vSAN
dung NVMe DC1500M va kho di¥ liéu vSAN dung 6 SSD SATA Micron 5200 eco. Véi kich thuéc khdi 4k, kho dir
lieu vSAN NVMe DC1500M cé thé mang dén I0PS 70% Doc/30% Ghi gap 2 Ian (355k so v&i 178K) so véi kho
dit liéu vSAN & SSD SATA, trong dé mbi 10 hoan thanh nhanh hon 33% (0,4 mili gidy so v&i 0,6 mili gidy déi véi
VSAN 6 SSD SATA). Lgi thé& vé hiéu nang clia NVMe tré nén rd rang khi kich thuéc truyén 10 ting 1én. Néu nhin
vao lwgng cong viéc ngiu nhién 64k 70% Doc, 30% Ghi thi kho di¥ liéu vSAN NVMe c6 thé mang dé&n IOPS cao
gap 3 1an (121240 so véi 31756) véi do tré tdt hon 66% trén mdi 10 (2,1 mili gidy so véi 6,4 mili gidy d6i vai
VSAN & SSD SATA).

Hinh 1.5 va 1.6 so sanh théng lwgng clng do tré doc va ghi lién tuc ctia HCIBench trén kho dit liéu vSAN dung
8 SSD NVMe DC1500M va vSAN SATA Micron 5200 eco v&i nhiéu kich thudce khdi khac nhau. Ching tdi cé thé
duy tri mirc thong lwong 17,8 GB/gidy (128k) tir kho di liéu NVMe DC1500M, gép 6,3 Ian thong lwong doc tir
kho dir liéu vSAN & SSD SATA (2,79 GB/giay) va d6 tré thap hon 5 1an (0,9 mili gidy so véi 4,4 mili gidy d6i véi
VSAN SATA). V& t8c dd ghi, vSAN DC1500M duy tri théng lugng 6,7 GB/gidy ghi (128k), cling cao hon gap 5,9
lan so vé&i vSAN SATA va c6 do tré thap hon 5 lan.

Su khdac biét vé hiéu ndng tho gitra kho dit liéu vSAN NVMe va SATA thay d&i quy mé nhiéu d&n mirc nao khi
ban vé hiéu nang SQL? Liéu lgi thé vé hiéu ndng cha NVMe cé bu lai dugc mirc chi phi khdng? Liéu hoat déng
sao luu hodc khéi phuc SQL c6 hoan thanh nhanh hon dé gidm thiéu tac dong dén lugng cdng viéc t6i quan
trong khong? Trong nhi*ng phan sdp téi day, ching tdi s& tim céch tra 161 cau hdi ndy qua mot vai thi nghiém.
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https://flings.vmware.com/hcibench
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Hinh 1.5: Théng luong doc (MB/gidy) va D6 tré doc trung binh (mili gidy/I0) gitta kho di¥ liéu vSAN DC1500M va kho di liéu
VSAN Micron 5200 eco, 100 Ghi/0 Poc, Tuén tw, QD =8, ludng = 4, HCIBench 6 VM

K&t qua thi&r nghiém

Thir nghiém 1, VM SQL Server 2017 vSAN DC1500M 960GB v¢&i lwvgng DRAM khac nhau

C3u hinh Ivu trit kho dit liéu cha vSAN: 3 DC1500M 960G FW S67F0103/nhém dia, tong cdng 4 nhém dia (1
nhém/may cht), méi trudng thir nghiém vSAN NVMe. SQL Server 2017 véi Hé diéu hanh Khach Server

2019 phién ban Datacenter.

M4 ta thir nghiém 1a

Pia ao do kho dit liéu vSAN DC1500M
cung cap trén moi trudng thir nghiém
NVMe.

Mot luvgc d6 co s& di liéu 1200 kho
thé hién co s& dit liéu 100 GB d3 dugc
chon. VM cla Hé th&ng dang thir
nghiém (SUT) dwoc chi dinh 16vCores
va 128 GB RAM

Mot VM vSAN khac co6 RAM

16¢/128 GB d3 duoc cung cap dé lam
may chl tao tai nham gtri cac giao tac
dén SUT.

Trinh ty Nguoi dung Ao duoctaorala
1,2,3,5, 8, 13, 21, 34, 55, 89.

Thoi gian tdng t6c d3 chon 13 2
phat/nguwdi dung va thoi lwong thir
nghiém trinh tu la 5 phdt/nguwoi dung.

M4 ta thir nghiém 1b

Gidng Thir nghiém 1a; nhung DRAM
duoc phan b8 cho VM Khach d3 giam
xuéng con 32 GB dé tang 10 cho ving
dir lidu. M&t mdy chd tao tai tir xa van
duoc st dung dé glri giao tac dén SUT,
nhuwng DRAM duwoc phan b8 cho LGS
cling d3 gidm xuéng con 32 GB.

M ta thir nghiém 1c

Giéng Thir nghiém 1a; nhung DRAM
duoc phan bd cho VM Khach d3 giam
xudng con 32 GB dé tang 10 cho vung
dit liéu va thir nghiém nay duoc chay
cuc bd trén VM cla SUT dé loai bd moi
diém ngh&n mang.

Hinh 2.1: Thi¥ nghiém 1: Cdc cdu hinh DRAM khdc nhau cua kho dif liéu vSAN DC1500M
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Muc tiéu cta ching t6i khi ti€n hanh thir nghiém 1 13 ¢6 dwoc mirc hiéu ndng co s dw kién khi chay kiém
chuan TPCC d8i va&i SQL Server 2017 trén VMware vSAN, véi kho di liéu vSAN NVMe DC1500M toan flash ¢c6
khéi lvgng bd nhé khac nhau dwoc phan bé cho SQL Server. Y tudng thay d6i lwong DRAM phan bé cho Hé
théng dang th&r nghiém (SUT) SQL I8y cin c tir nhirng khéi niém sau:

e Viéc gidam lvgng RAM phan b8 dén VM co s& dit liéu SQL Server s& tdng 10 dén vung dit liéu va tap
trung hon vao hiéu nang I/0O clia co s& dit liéu chira lwgc d6 (co s& dit liéu OLTP trén dia)

e NE&u VM co s& dir liéu SQL Server cé di DRAM, hau hét dit liéu s& dwoc luu vao bd nhd dém trong
subt thir nghiém OLTP va I/O dén vung dit liéu s& & mirc téi thidu (thir nghiém OLTP trong bd nhd)

Chuing toi d3 tao lwoc d6 ¢ kich thude 1200 kho, dan dén kich thudc co s& di liéu tpee 1a khodng 100 GB.
Trong thir nghiém dau tién, ching t6i da phan b cho SUT 128 GB DRAM, vi thé, toan bd lwgc do cé thé nam
gon trong bd nhd. Sau d4, ching tdi chay trinh tw ngudi dung do trén mét may chi tao tai (LGS) tir xa d&é md
phdng ngudi dung gl giao tac dén co s& dit liéu, thay d6i quy mé tir 1 - 89 ngudi dung dé phu hop vdi kich
thudc lwge d6 va lugng tai nguyén CPU/bd nhé dugc phan bd dén VM SQL Server cla chung téi. Sau khi thir
nghiém xong, ching téi khéi phuc co s& dit liéu TPCC, roi giam lwgng DRAM duoc phan bd trén SUT va LGS
xudng con 32 GB va tién hanh thir nghiém lai véi cing mét trinh ty ngudi dung. Cudi cling, ching tdi chay cuc
bd cung mét thir nghiém trén VM clia Hé théng dang thir nghiém dé loai bd moi diém ngh&n mang do may
chd tao tai tir xa tao ra.

K&t qua thr nghiém 1, VM SQL Server 2017 vSAN DC1500M 960GB v&i lugng DRAM khéc nhau

Hinh 2.2 va 2.3 thé hién s6 Giao tac mdi phut (TPM) va Bon hang méi mdi phut (NOPM) ma chiing toi d3 dat
duogc trong Thir nghiém 1a, 1b, 1c khi sir dung kho di¥ liéu vSAN DC1500M. Trong tat cd nhitng [an chay thir
nghiém, chidng t6i quan sat thady quy mé TPM va NOPM mé rdng khi s6 lugng ngudi dung 3o ting 1én. Khi s6
lvgng ngudi dung ao |a 89, VM SQL Server 2017 véi co sé dit liéu OLTP chi y&u nam trong bd nhé cé thé dat
duoc 1.113.300 TPM va 259.631 NOPM. Khi ching téi gidm lwgng DRAM phan b6 trén VM cta SUT va LGS
xuéng con 32 GB, ching tbi d3 dat dugc 958.338 TPM va 208.311 NOPM, nhung khi chay thir nghiém cuc bd
trén VM cua SUT, ching t6i d3 dat duwoc mirc ddng kinh ngac la 1.463.290 TPM va 318.092 NOPM!

Day 1a lic ching t6i nhan thay Igi thé vé do tré clia 6 SSD NVMe Doanh nghiép trong thuc t&. Bidu nay cé
nghta 13 khi khéng cung cdp dd bd nhé dé Iuu lwgce d6 vao bd nhé dém, khi s8 lugng giao tac ting [én va co
s& dir liéu SQL Server can ghi di¥ liéu tir bd nhd vao tap tin nhat ky giao tac, dia 3o NVMe c6 thé phan hoi dd
nhanh d& duy tri thdng lwong giao tac cao hon va mé rong quy md cho dén khi CPU trd thanh diém nghén.
Tl Hinh 2.4, trong thir nghiém 1c, ching ta c6 thé thay rang ngay ca khi s8 lvgng ngudi dung ao 1a 89, moi
ngudi dung van cé thé xir Iy dén 16.441 giao tac trong mot phit. Dua trén nhitng két qua thuc nghiém nay,
chuiing t6i c6 thé két luan rang néu ban xay dung co s& dit liéu ciia minh trén co s& ha tang siéu hoi tu NVMe,
ban s& tiét kiém duwoc chi phi mua thém DRAM dé phan bé cho SQL Server 2017.
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TEST1 TPM COMPARISON SQL SERVER 2017 VSAN VM DC1500MVSAN
1600000

NUMBER OF VIRTUAL USERS
1400000

1200000

1000000

TPM

800000

600000

400000
o ||I “l
0 Eim III III
2 3 5 8 13

1

21 34 55 89
m DC1500M Vsan VM local run 16¢/32G
RAM SQL 2017 vSAN VM

B DC1500M Vsan VM 16¢/128G RAM SQL
3017 vSAN VM with remote LGS 40451 122999 172312 267601 405333 583575 795649 998107 11133001194566

42203 111590 176531 279544 372342 495388 698524 851536 987268 1463250

m DC1500M Vsan VM 16¢/32G RAM SQL
3017 vSAN VM with remote LGS 33246 91760 152815 224740 328043 449607 594108 775384 905043 958338

Hinh 2.2: Thir nghiém 1a, b, c: So sénh TPM cua kho dit liéu vSAN DC1500M vdi kich thuéc DRAM khdc nhau

TEST 1 NUMBER OF ORDERS PER MINUTE COMPARISON SQL SERVER 2017 VSAN
350000 VM DC1500M VSAN

NUMBER OF VIRTUAL USERS

300000

250000

200000

NOPM

150000

100000

50000

(0]
1 2 & 5 8 115} 21 34 55| 89

—@— DC1500M Vsan VM local run 16¢/32G
RAM SQL 2017 vSAN VM

=—f— DC1500M Vsan VM 16c/128G RAM
SOL 2017 vSAN VM with remote LGS 8797 26703 37435 58082 88166 126980 173164 216951 242087 259631

9193 24221 38392 60742 81026 107819 152049 185517 214584 318092

== DC1500M Vsan VM 16¢/32G RAM

SQL 2017 vSAN VM with remote LGS 7213 19900 33204 48890 71242 97762 129122 168433 196523 208311

Hinh 2.3: Thi nghiém 1a, b, c: So sénh NOPM cua kho di liéu vSAN DC1500M vdi kich thudc DRAM khdc nhau




TEST1 TPM PER USER COMPARISON SQL SERVER2017 VSANVM DC1500M VSAN

70000
NUMBER OF VIRTUAL USERS
60000
50000
40000
z
= 30000
20000
o
1 2 3 5 8 13 21 34 55 89

m DC1500M Vsan VM local run 16¢/32G
RAM SQL 2017 vSAN VMM

m DC1500M Vsan VM 16¢/128G RAM SQL
2017 vSAN VM with remote LGS

B DC1500M Vsan VM 16¢/32G RAM SQL
2017 vSAN VM with remote LGS

42203 55795 58843 55908 46542 38106 33263 25045 17950 16441

40451 61499 57437 53520 50666 44890 37888 29356 20241 13422

33246 45880 50938 44948 41005 34585 28290 22805 16455 10767

Hinh 2.4: Thir nghiém 1a, b, c: So sdnh TPM cua kho dit liéu vSAN DC1500M vdi kich thuéc DRAM khdc nhau




Thir nghiém 2: So sdnh hiéu ndng clia SQL Server 2017 trén kho di¥ liéu vSAN dung 8 SSD SATA Kingston
DC500M, SSD SATA Micron 5200 eco va SSD NVMe DC1500M

C4u hinh Iuwu trit cda kho di¥ liéu vSAN NVMe danh cho thir nghiém 1a: 3 DC1500M 960G FW S67F0103/nhém dfia,
téng cdng 4 nhém dia (1 nhém/may chl), méi tredng thir nghiém vSAN NVMe. SQL Server 2017 véi Hé digdu hanh
Khach Server 2019 phién ban Datacenter. (Th& nghiém 1a)

e CAu hinh luvu trir cda kho dit liéu vSAN SATA danh cho thir nghiém 1b: 3 DC500M 1920G FW SCEJK2.8/nhém dfa,
téng cdng 3 nhém dia (1 nhém/may chl), méi tredng thir nghiém vSAN SATA. SQL Server 2017 v&i Hé diéu hanh
Khdach Server 2019 phién ban Datacenter. (Th{r nghiém 1b)

e C4u hinh lwu trir cda kho di liéu vSAN SATA danh cho thir nghiém 1c: 3 Micron 5200 ECO 1920G FW

D1MU004/nhdm dfa, téng cdng 3 nhém dia (1 nhédm/may chd), méi trwdng thir nghiém vSAN SATA. SQL Server

2017 véi Hé diéu hanh Khach Server 2019 phién ban Datacenter. (Thir nghiém 1b)

M4 ta thir nghiém 2a M4 ta thir nghiém 2b M ta thir nghiém 2c

Pfia do do kho di¥ liéu vSAN DC1500M Pia do dwoc cung cap tir kho di liéu Pia do duoc cung cap tir kho dir liéu
cung cap trén moi trwong thir nghiém vSAN D500M trén méi trwdng thi vSAN Micron 5200 eco trén moi trwong
NVMe. nghiém SATA. thir nghiém SATA.

Mot lugc d6 co s& dir liéu 1200 kho Mot lugc d6 co s& dir liéu 1200 kho Mot lvgc d6 co s& dit liéu 1200 kho
thé hién co s& dit liéu 100 GB d3 dwgc | thé hién co s& di¥ liéu 100 GB d3 dwgc  thé hién co s& di liéu 100 GB d3 dwoc
chon. VM cla Hé théng dang thir chon. VM cla Hé théng dang thir chon. VM cla Hé théng dang thir
nghiém (SUT) dugc chi dinh 16vCores nghiém (SUT) dugc chi dinh 16vCores nghiém (SUT) dugc chi dinh 16vCores
va 32 GB RAM va 32 GB RAM va 32 GB RAM

Trinh ty Nguwoi dung Ao dwoctaorala Trinh ty Nguwoi dung Ao dwoctaorala Trinh ty Nguwoi dung Ao dwoctaorala
1,2,3,5,8, 13,21, 34,55, 89. 1,2,3,5,8, 13,21, 34,55, 89. 1,2,3,5,8, 13, 21, 34, 55, 89.

Thaoi gian tang tdc d3 chon 1a 2 Thaoi gian tang tdc d3 chon 1a 2 Thoi gian tang tdc d3 chon 4 2
phat/nguwdi dung va thoi lwong thir phat/nguwdi dung va thoi lwong thir phat/ngudi dung va thoi lwong thi
nghiém trinh ty [a 5 phat/nguoi dung. nghiém trinh ty [a 5 phat/nguoi dung. nghiém trinh ty la 5 phut/nguoi dung.
Thtr nghiém duoc chay cuc bo trén Thtr nghiém duoc chay cuc bo trén Thir nghiém dwoc chay cuc bo trén
VM SUT. VM SUT. VM SUT.

Hinh 3.1: Mé td thir nghiém 2: So sdnh hiéu ndng cia SQL Server 2017 trén kho diF liéu vSAN 6 SSD SATA va NVMe DC1500M

Thir nghiém 2 so sanh hiéu ndng cta chuan TPCC d&i vdi VM cta Hé théng dang thir nghiém dung SQL Server
2017, khi chay cuc bd trén 3 kho dit liéu khac nhau, kho dit liéu vSAN dung 6 NVMe Doanh nghiép Kingston
DC1500M, kho di¥ liéu vSAN dung 8 SSD Kingston DC500M va kho dir liéu dung & SATA Micron 5200 eco.
Trong thir nghiém 2, ching toi d3 chay cuc bd trén Hé théng dang thir nghiém VM SQL Server 2017 dé tang
I/O dén vung dir liéu va nhan manh hiéu nang 10 cla co s& dit liéu cé chira lwoc d6, ddng thoi thir nghiém
trinh tuw ngudi dung dé thay déi quy mé trong khoang 1 - 89 ngudi dung cho phu hop véi kich thudce lvgc d6
va lwgng tai nguyén CPU/bd nhd dugce phan bé dén VM SQL Server cla ching téi.

K&t qua thir nghiém 2: So sanh hiéu ndng ctia SQL Server 2017 trén kho di¥ liéu vSAN dung & SSD SATA
Kingston DC500M, SSD SATA Micron 5200 eco va SSD NVMe DC1500M

Hinh 3.2 va 3.3 thé hién s& Giao tac mdi phut (TPM) va Bon hang méi mdi phut (NOPM) ma ching t6i dat
duoc trong Thir nghiém 2a, 2b va 2c. Trong tat cd nhirng lan chay thir nghiém, ching t6i quan st thay quy
mo TPM va NOPM mé rong khi s8 lvgng ngudi dung do ting 1én, nhwng viéc thay ddi quy md gitra NVMe va
SATA khac nhau rat nhiéu. Khi sé lvgng ngudi dung o 1a 89, VM SQL Server 2017 cda kho dit liéu vSAN duorc
DC1500M hd tro cé thé dat dwoc 1.463.290 TPM véi 318.092 NOPM. Tuong duong, ching t6i da dat duoc
738.067 TPM/160.410 NOPM cho VM vSAN SQL Server DC500M va 628.499 TPM/136.436 NOPM cho kho di¥
liéu vSAN Micron 5200 eco. Diéu nay cé nghia la khi st dung cling s6 lvgng 6 NVMe DC1500M, trén kho dir
lidu vVSAN c6 NVMe hd tro véi cling s6 lwgng & SSD, ban cé thé tang gap déi thong lugng giao tac va don hang
trong mdi phut mét cach hiéu qua so véi trén kho dit liéu vSAN do SATA ho tro. it trong bdi canh kinh
doanh, néu ban cé 89 ngudi dung gli giao tac dén co s& dit liéu cing mat lic, mdi ngudi dung sé cé thé xir ly
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thém 235% giao tac nita (twong dwong véi nhiéu don hang trong mdi phit hon) (Hinh 3.4) néu ban nang cap
co s& ha ting VMware clia minh dé cé sy hd tro tir cac gidi phap NVMe Doanh nghiép nhu DC1500M.

Hinh 3.5 cho thay thai gian nhan rdi trung binh clia CPU so vdi s6 lvgng ngudi dung 3o trong thir nghiém 2a,
b va c. Day la phuong phép hiéu qua dé do hiéu ndng ctia dia 4o — dia o cé thé phan hdi nhanh nhw thé& nao
khi s8 lwgng giao tac tang |&n va co s& dif liéu SQL Server can ghi di¥ liéu tir bd nhé vao tap tin nhat ky giao
tac. V&i 89 ngudi dung Ao, thai gian nhan rdi clia CPU (iowait) d6i véi VM vSAN dugc hd tro bang NVMe
DC1500M la 15,5%, so v&i 37,8% d6i véi VM dwgc DC500M hé tro va 44,2% déi véi VM duoc Micron 5200 hd
trg. Diéu nay cé nghia |a dTa 4o NVMe clia ching tdi phan hdi yéu cau 10 nhanh hon rat nhiéu, gilip ngén CPU
chay khéng tai dé& ch& 10 hoan thanh va cho phép x Iy nhiéu giao tac hon. Bit trong bdi canh kinh doanh,
viéc nang cip co s& ha tAng VMware cla ban |&n NVMe sé gitp sir dung hiéu qua hon cac I18i o duoc chi
dinh cho VM SQL Server ctia ban dé tang thong lwong giao tac va gidm chi phi bang cach loai bd cac 18i khong
can thiét ra khdi VM SQL cii chay trén cac bac lwu trit chdm hon.

TEST 2 TPM COMPARISON LOCALRUN SQL SERVER 2017 16VCORES/32G RAM VSAN VM
UETRoTY NUMBER OF VIRTUAL USERS
1400000

1200000

1000000

TPM

800000
600000
400000

o | ‘ | ‘ ‘
0. - [ I | I | I
2 3 5 8 13 21

1 34 =5 89
B 5200 ECO SATA 55D VSAN DSVM TPM 12689 35232 58546 96202 165291 256629 340123 439687 542693 628499

DC500M SATA S5D VSAN VIV TPM 13169 38680 63421 110654 167893 312172 394461 498380 582537 738067
M DC1500M NVME VSAN VM 42203 111590 176531 279544 372342 495388 698524 851536 987268 1463290
M 5200 ECO SATA 55D VSAN DS VM TPM DC500M SATA SSD VSAN VMV TPM H DC1500M NVME VSAN VM

Hinh 3.2: Thir nghiém 2: So sdnh TPM cua kho dif liéu VSAN NVME v SATA
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TEST 2 NUMBER OF ORDERS PER MINUTE COMPARISON SQL SERVER 2017 16VCORES/32G RAM VSAN
350000 M

300000 NUMBER OF VIRTUAL USERS

250000

200000

NOPM

150000

100000

50000

1]

1 2 3 5 8 13 21 34 55 89
=8 5200 ECO SATA S5D VSAN VM NOPM = 2757 7684 12780 20837 35869 55729 73927 95574 118145 136436
== DC500M SATA SSD VSAN VM NOPM 2866 8415 13755 24044 36456 67819 85889 108406 126474 160410
et DC1500M NVME VSAN VM NOPM 9193 24221 38392 60742 81026 107819 152049 185517 214584 318092

Hinh 3.3: Thi* nghiém 2: So sénh NOTP cta kho dit liéu VSAN NVME va SATA

TEST 2 TPM PER USER COMPARISON SQL SERVER2017 16VCORES/32G RAMLOCALRUN

70000
60000
50000
=
=
=
W 5200 ECO SATA SSD VSAN VM TPM/User 12689 17616 19515 19240 20661 19740 16196 12931 9867
m DC500M SATA SSD VSAN VM TPM/User 13169 19340 21140 22130 20986 24013 18783 14658 10591 8292
m DC1500M NVME VSAN VM TPM/User 42203 55795 58843 55908 46542 38106 33263 25045 17950 16441

NUMBER OF VIRTUAL USERS

Hinh 3.4: Thir nghiém 2: So sénh TPM trén mdi ngudi ding cla kho di¥ liéu VSAN NVME va SATA




TEST 2 AVG %CPU IDLE TIME COMPARISON SQL SERVER 2017 VSANVM 16 VCORES/32GB RAM

120.0
NUMBER OF VIRTUAL USERS
100.0 -
—
——
200 \\_
w
2
E
ot
=] 60.0 -
>
-9
[}
R
40.0 -
200 -
0.0
1 2 3 5 8 13 21 34 55 89
=——%CPU IDLE DC1500M NVMe VSAN VM 97.8 91.3 89.1 81.7 78.0 70.5 61.0 52.7 431 15.5
%CPU IDLE DC500M SATA SSD VSAN VM 93.7 91.8 91.8 88.7 77.1 74.9 66.4 56.9 479 378
%CPU IDLE Micron 5200 eco SATA SSD VSAN VM 96.7 93.6 93.5 89.3 80.4 76.6 71.7 60.8 52.5 44.2

Hinh 3.5: Thir nghiém 2: So sénh % thoi gian CPU nhan rbi cta kho diF liéu VSAN NVME va SATA

Thir nghiém 3: So sanh hiéu nang cla SQL Server 2017 trén kho dit liéu vSAN dung 6 NVMe DC1500M va
SATA Micron 5200 eco, kich thudc lwge d6 1dn hon va thoi gian thir nghiém dai hon.

e C4u hinh lvu trir cda kho dit liéu vSAN NVMe danh cho thir nghiém 3a: 3 DC1500M 960G FW S67F0103/nhdm dfa,

téng cdng 4 nhém dia (1 nhém/may chl), méi tredng thir nghiém vSAN NVMe. SQL Server 2017 véi Hé digdu hanh
Khdach Server 2019 phién ban Datacenter. (Th{r nghiém 3a)

e CAu hinh lvu trir cda kho dit liéu vSAN SATA danh cho thir nghiém 3b: 3 Micron 5200 ECO 1920G FW
D1MU004/nhdm dfa, téng cdng 3 nhém dia (1 nhédm/may chd), méi trwdng thir nghiém vSAN SATA. SQL Server
2017 véi Hé diéu hanh Khach Server 2019 phién ban Datacenter. (Thir nghiém 3b)

M6 ta thir nghiém 3a

Dfa 3o do kho dit liéu vSAN DC1500M cung cip trén moi
trudng th&r nghiém NVMe.

Mot lwgce d6 co s& dir liéu 2000 kho thé hién co s& dit liéu
157 GB d3 duoc chon. VM cla Hé théng dang thir nghiém
(SUT) dugc chi dinh 40vCores va 32 GB RAM

Trinh ty ngwoi dung do duoctaoralal, 2, 4, 8, 16, 32, 64,
89, 128

Thoi gian tang tdc d3 chon 14 10 phut/ngudi dung va thoi
lwgng thir nghiém trinh ty 13 20 phiat/nguwdi dung.

Thir nghiém dugc chay cuc bd trén VM SUT.

M6 ta thir nghiém 2b

Dfa 3o duoc cung cap tir kho di¥ liéu vSAN Micron 5200 eco
trén moi truong thir nghiém SATA.

Mot lwgce d6 co s& dir liéu 2000 kho thé hién co s& dit liéu
157 GB d3 duoc chon. VM cla Hé théng dang thir nghiém
(SUT) dugec chi dinh 40vCores va 32 GB RAM

Trinh ty ngwoi dung do duoctaoralal, 2, 4, 8, 16, 32, 64,
89, 128

Thoi gian tang tdc d3 chon 14 10 phut/ngudi dung va thoi
lwgng thir nghiém trinh ty 13 20 phiat/nguwdi dung.

Thir nghiém dugc chay cuc bd trén VM SUT.

Hinh 4.1: Mé té Thir nghiém 3: Thir nghiém dp lwc co sé& di¥ liéu SQL Server 2017 trén kho di¥ liéu vSAN 6 SSD SATA Micron 5200
eco va NVMe DC1500M
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Thir nghiém nay duoc thiét k& 1am thr nghiém &p lwc c6 thai gian dai hon va kich thudc lwgc d6 co s& di liéu
I&n hon dé xac thye nhirng két qua trwdc d6 va so sanh hiéu nang cla chuin TPCC danh cho VM cla Hé
théng dang th&r nghiém SQL Server 2017, khi chay cuc b trén 2 kho dit liéu khac nhau, kho dit liéu vSAN
NVMe doanh nghiép Kingston DC1500M va kho di¥ liéu vSAN SSD SATA Micron 5200 eco. L4n nay, ching téi
d3 chon kich thudc lwoc d6 gobm cé 2000 kho, dan dén kich thuwdc co s& dit liéu TPC-C |a 157 GB. Ching t6i d3
sir dung 40 I13i 4o cho mdi VM SQL Server dé phan bd dl tai nguyén CPU nham tao ra nhiéu giao tac hon va
b3o hda thdng lwong giao tac, nhung chi chi dinh 32 GB RAM dé rang budc |0 thir nghiém. Ching t6i d3 diéu
chinh trinh ty ngwoi dung 3o doi chit dé mé rong quy mo trong khoang 1 - 128 ngudi dung va dé mai trinh
tu ngudi dung do chay trong khoang thoi gian dai hon nhiéu (20 phut, véi thai gian ting tdc 1a 10 phut). Diéu
nay gilip chung t6i c6 thé thu thap s6 liéu vé do tré cla dia trong toan bo thoi gian chay thir nghiém.

K&t qua thir nghiém 3: So sdnh hiéu nang cta SQL Server 2017 trén kho dit liéu vSAN dung 6 NVMe DC1500M
va SATA Micron 5200 eco, kich thuwdc lwgc d6 16n hon va thoi gian thir nghiém dai hon.

Hinh 4.2 va 4.3 thé hién s6 Giao tac mdi phut (TPM) va Bon hang méi madi phut (NOPM) ma chiing téi dat
duoc trong Thir nghiém 3a va 3b. Ngay ca khi cé thoi lvgng dai hon, cd VM SQL Server 2017 do § SSD NVMe
va SATA hé trg déu cé thé tang quy mé khi s6 lvgng ngudi dung ao ting 1én dén 128, nhung quy mé NVMe
tang lén nhiéu hon. Tai mlrc 89 ngudi dung, ching tdi da dat dugc 1,84 triéu TPM so véi 0,96 TPM va
361.743 NOPM so véi 184.451 NOPM cla VM SQL vSAN do 6 SSD SATA hd trg. TPM/NOPM cua kho dit liéu
vSAN do NVMe DC1500M hb trg d& ting hon 200% so véi VM do vSAN Micron 5200 eco hb trg, véi cling s6
luvgng vCores va DRAM dugc phan bé.

Hinh 4.4 va 4.5 so sanh d tré dia ao trung binh va do tré dia 30 99% vdi s6 lvgng ngudi dung ma Windows
perfmon thu thap trén VM vSAN do 8 SSD NVMe va SATA SQL hd trg. Trong mdi trinh tw ngudi dung ao, dia
40 do DC1500M hd trg cé thé duy tri do tré trung binh <1 mili gidy ngay ca khi s6 lwgng nguoi dung tiép tuc
tang lén. Khi dat 89 ngudi dung o, dia 4o do DC1500M hd tro cé dd tré trung binh I3 0,92 mili gidy/IO so véi
2,36 mili giay/I10 cla dia 3o do 6 SSD SATA hd trg — d6 tré trung binh ting [&n 256% so véi NVMe. Diéu thu vi
hon 13 d6 tré QoS 99% — khi s6 lwgng ngudi dung |a 89, dia 4o DC1500M cé thé hoan thanh 99% toan bo 10
trong 1,61 mili gidy, nhuwng dia 3o do 6 SSD SATA ho trg da hoan thanh 99% t4t ca |0 trong 7,05 mili gidy —
tang |&n 437% so v&i NVMe. Sy khac biét vé do tré gitta NVMe va SATA dwoc nhan manh & day va vi
DC1500M dugc thiét k& dé duy tri do tré QoS cé thé dy doan duoc trong sudt lwgng cdng viéc OLTP lién tuc,
chuiing t6i khéng thay cé sy dot bién nao vé do tré, ngay ca khi s6 lvgng ngudi dung 3o tang 1én, cling cé
nghta |3 s& cé nhiéu yé&u cau 10 cung lic hon trén |&p khéi. Xét tir quan diém kinh doanh, diéu nay cé nghia I3
khi nang cap co s& ha tang VMware cla ban tir 6 SSD SATA |1én 6 NVMe doanh nghiép nhw DC1500M, ban s&
c6 thé md rong quy md giao tac va giam do tré giao tac & mirc dang ké, cac rng dung cé thé thay d6i quy mo
nhanh chéng va giam chi phi theo thoi gian.
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TEST 3: TPM SQL SERVER 2017 VM 40C/32G RAM 30 MIN/USER SEQUENCE NVME VS SATA VSAN DS

2500000
2000000
1500000
=
o
=
1000000
500000 I
o | I
1 2 4 8 16 32 64 89 128
TPM Micron 5200 eco vSAN vm 47649 92080 140829 247356 464695 757549 848503 964988 797041
ETPM DC1500M vSAN vm 126210 220259 373396 633581 1034884 1582186 1663692 1840521 2140766

NUMBER OF VIRTUAL USERS

Hinh 4.2: Thir nghiém 3: So sénh TPM béng Thir nghiém dp lwe DB SQL Server 2017 trén kho di¥ liéu vSAN 6 SSD SATA Micron 5200
eco va NVMe DC1500M

NOPM SQL Server 2017 VM 40C/32G RAM 30 MIN/USER SEQUENCE NVMe vs SATA VSAN DS

500000
450000
400000
350(

300000

100000

50000

20002 30596

NUMBER OF VIRTUAL USERS

Hinh 4.3: Thir nghiém 3: So sdnh NOPM béng Thir nghiém dp lwc DB SQL Server 2017 trén kho diF liéu vSAN 6 SSD SATA Micron
5200 eco va NVMe DC1500M
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AVG LAT(MS) SQL SERVER 2017 VM 40C/32GRAM 30 MIN/USER SEQUENCE NVME VS SATA VSAN DS

2.50
NUMBER OF VIRTUAL USERS
2.00
1.50
=
pret
w1
=
=
%]
2 1.00
= .
3
0.50 J
0.00
1 2 4 8 16 32 64 89 128
M Avg Latency (msec) DC1500M vSAN vm 034 041 0.48 0.47 0.50 0.63 0.76 0.92 0.92
B Avg Latency(msec/I0) Micron 5200 eco vSAN vm 0.88 101 1.07 126 143 194 176 236 238

Hinh 4.4: Thir nghiém 3: So sénh D6 tré trung binh (mili gidy) bdng Thir nghiém dp lwc DB SQL Server 2017 trén kho diF liéu vSAN 6
SSD SATA Micron 5200 eco va NVMe DC1500M

99% LAT(MS) SQL SERVER 2017 VM 40C/32G RAM 30MIN/USER SEQUENCE NVME VS SATA VSAN DS

8.00

7.00

6.00
5.00
400
EX
2.
1.
1 2 4 8 16 32 64 89 128
0.49

LATENCY(MSEC)
8

8

8

0.00

m99% lat(msec) DC1500M Vsan VM 136 155 133 112 192 1.55 161 2.89

M 99% lat(msec) Micron 5200 eco vSAN VM 229 6.27 5.48 6.45 6.25 5.30
NUMBER OF VIRTUAL USERS

3.36 7.05 5.45

Hinh 4.5: Thir nghiém 3: So sdnh D6 tré 99t % (mili gidy) bdng Thix nghiém dp lwc DB SQL Server 2017 trén kho di¥ liéu vSAN 6 SSD
SATA Micron 5200 eco va NVMe DC1500M




Thir nghiém 4: So sanh hiéu nang cla SQL Server 2017, hiéu ndng sao Iwu va lvu tri, vSAN dung 6 NVMe

DC1500M so v&i SATA Micron 5200 eco

e C4u hinh lvu trir cda kho dit liéu vSAN NVMe danh cho thir nghiém 3a: 3 DC1500M 960G FW S67F0103/nhdm dfia,
téng cdng 4 nhém dia (1 nhém/may chl), méi tredng thir nghiém vSAN NVMe. SQL Server 2017 véi Hé didu hanh
Khdach Server 2019 phién ban Datacenter. (Th{r nghiém 4a)

e CAu hinh lvu trir cda kho di liéu vSAN SATA danh cho thir nghiém 3b: 3 Micron 5200 ECO 1920G FW
D1MU004/nhém dfa, téng cdng 3 nhém dia (1 nhém/may chd), méi tredng thir nghiém vSAN SATA. SQL Server
2017 v&i Hé diéu hanh Khach Server 2019 phién ban Datacenter. (Thir nghiém 4b)

M5 ta thir nghiém 4a

Pia 4o do kho dir liéu vSAN DC1500M cung c3p trén moi
trudng th&r nghiém NVMe.

Mot lugc d6 co s& dit liéu 2000 kho thé hién co s dit liéu
157 GB d3 duoc tao ra trén SUT. VM clia Hé théng dang thir
nghiém (SUT) duoc chi dinh 16vCores va 32 GB RAM

3 chu ky cha mét tép 1énh sao lwu/khéi phuc d3 duoc kich
hoat dé& sao Iwu va khoi phuc co s& dit liéu tpcc va s6 lidu vé
hiéu ning duoc ghi lai bang cdng cu gidm sat hiéu niang cla

Md ta thir nghiém 4b

Pia do duoc cung cap tir kho dir liéu vSAN Micron 5200 eco
trén moi trudng thir nghiém SATA.

Mot lugc d6 co s& dit liéu 2000 kho thé hién co s dit liéu
157 GB d3 duoc tao ra trén SUT. VM clia Hé théng dang thir
nghiém (SUT) duoc chi dinh 16vCores va 32 GB RAM

3 chu ky cha mét tép 1énh sao lwu/khéi phuc d3 duoc kich
hoat dé& sao Iwu va khoi phuc co s& dit liéu tpcc va s6 liéu vé
hiéu ning duoc ghi lai bang cdng cu gidm sat hiéu ning cla

Windows
Thtr nghiém duoc chay cuc bd trén VM SUT.

Windows
Thtr nghiém duoc chay cuc bd trén VM SUT.

Hinh 5.1: Mé té thi nghiém 4: So sdnh hiéu ndng sao lwu/khéi phuc SQL Server 2017 trén kho di¥ liéu vSAN 6 SSD SATA Micron
5200 eco va NVMe DC1500M

Hoat dong sao lwu va khoi phuc co sé dit liéu SQL la cach hay dé do théng lwong va do tré cla dia do co ban.
Chuing t6i mudn thiét [ap muirc 8 liéu thong lwong va do tré co s& tir mot VM vSAN duy nhat do NVMe va
SATA hd tro bang cach ghi lai s6 liéu dia ao bang cong cu giam sat hiéu ndng cla Windows khi cac hoat dong
sao lwu/khoéi phuc TPC-C dugc kich hoat.

Thir nghiém 4: K&t qua: So sdnh hiéu nang cla SQL Server 2017, hiéu ning sao luu va luu trir, vSAN dung 6
NVMe DC1500M so véi SATA Micron 5200 eco

Hinh 5.2 - 5.4 thé hién théng lugng va dd tré méi gidy, thu thap bang tap Iénh tir cdng cu gidm sat hiéu ning
cla Windows, trong mét trong céc chu ky sao luu/khéi phuc & thir nghiém 4a) va th&r nghiém 4b). VM SQL
Server do kho dit liéu vSAN NVMe DC1500M hé tro da hoan thanh hoat dong sao luu co s& dit liéu TPCC
trong 265 gidy, dat duoc thong lvgng trung binh 13 593 MB/gidy va do tré trung binh 1a 1,46 mili giay/10.
Hoat dong khéi phuc co s& dit liéu TPCC duoc hoan thanh trong 129 gidy, vai BW trung binh la 1,4 GB/gidy va
d6 tré trung binh 13 2,65 mili gidy/I0. So véi VM do Micron 5200 eco hd trg, hoat ddng sao luu hoan thanh
nhanh hon gép 1,5 lan va hoat déng khoi phuc hoan thanh nhanh hon gap 2,15 lan trén VM SQL do vSAN
NVMe hé tro.

Thong thudng, cac hoat déng sao lwu va khdi phuc sé duwgc thyc hién ngoai gid lam viéc dé tranh gy anh
huwdng dén VM san xuat. Tuy nhién khéng phai lic ndo ciling vay. Néu céc hoat ddng sao Iwu hodc khdi phuc
SQL dwgc thue hién trong gior 1am viéc cao diém, ban s& mudn hoan thanh cang nhanh cang tét dé tranh do
tré lam anh hudng dén ngudi dung dang thye hién giao tac trén (rng dung cap 1 dung chung kho dit liéu
VSAN. Viéc di chuyén co sé dit liéu SQL clia ban sang kho dit liéu vSAN do NVMe hd tro sé gitip ban giam
duoc tac dong do. Ngay ca khi sao lwu/khoi phuc ngoai gid lam viéc, khi hoan thanh nhanh hon thi thoi gian
ngirng hoat dong cla co s& dit liéu cap 1 dung chung tai nguyén ciing it hon.
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THROUGHPUTTPCC DB BACKUP NVME VS SATA VSAN (MB/S)
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Hinh 5.2: So sdnh théng luong, Sao lwu DB TPCC SQL Server 2017 trén kho di¥ liéu vSAN 6 SSD SATA Micron 5200
eco va NVMe DC1500M (MB/gidy)

LATENCY TPCC DB BACKUP NVME VS SATA VSAN (MSEC)

9.0 ~——— Avg Latency(ms) Backup
NVMe vSAN

00 |
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Hinh 5.3 So sdnh d6 tré trung binh (mili gidy) Sao luvu DB TPCC SQL Server 2017 trén kho di¥ liéu vSAN & SSD
Micron 5200 eco SATA va NVMe DC1500M




THROUGHPUTTPCC DB RESTORE NVME VS SATA VSAN (MB/S)
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Hinh 5.4: So sénh théng luong, Khéi phuc DB TPCC SQL Server 2017 trén kho diF liéu vSAN 6 SSD SATA Micron
5200 eco va NVMe DC1500M (MB/giéy)

LATENCY TPCC DB RESTORE NVME VS SATA VSAN (MSEC)
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Hinh 5.5: So sdnh d¢ tré (mili gidy), Khéi phuc DB TPCC SQL Server 2017 trén kho diF liéu vSAN 6 SSD SATA
Micron 5200 eco va NVMe DC1500M




TEST 4 BACKUP/RESTORE TIMENVME VS SATA VSAN DS

450
409

400
350

s 265

278
250
200
150 129
100
50
0

TIME TAKENTO TIMETAKENTO TIMETAKENTO TIME TAKEN TO
COMPLETETPCC COMPLETETPCC COMPLETETPCC COMPLETETPRCC
DB BACKUP, DB BACKUP, SATA DB RESTORE, DB RESTORE,
NVME VSAN(SEC)  VSAN(SEC) NVME VSAN(SEC) SATA VSAN (SEC)

TIME(SECOND)

Hinh 5.6: Thoi gian can thiét dé hoan thanh hoat déng, Sao lwu/Khéi phuc DB TPCC SQL Server 2017 trén kho di¥
liéu vSAN 6 SSD SATA Micron 5200 eco va NVMe DC1500M (gidy)




Thir nghiém 5: So sanh hiéu ndng SQL Server 2017, thi&r nghiém hiéu rng Noisy Neighbor, vSAN dung 6 NVMe
DC1500M so v&i SATA Micron 5200 eco

e  Cau hinh lwu trir cta kho di liéu vSAN NVMe danh cho thir nghiém 3a: 3 DC1500M 960G FW S67F0103/nhém dfa,
téng cdng 4 nhém dia (1 nhém/may chl), méi tredng thir nghiém vSAN NVMe. SQL Server 2017 véi Hé didu hanh
Khach Server 2019 phién ban Datacenter. (Th& nghiém 5a)

e CAu hinh luvu trir cda kho di liéu vSAN SATA danh cho thir nghiém 3b: 3 Micron 5200 ECO 1920G FW
D1MU004/nhém dTa, téng cdng 3 nhém dia (1 nhdm/may chd), méi trwdng thir nghiém vSAN SATA. SQL Server
2017 véi Hé diéu hanh Khach Server 2019 phién ban Datacenter. (Thir nghiém 5b)

M4 ta thir nghiém 5a
Dia do VM SQL 2017 dugc
cung cap tir kho dir liédu
vSAN DC1500M trén moi
trwong thir nghiém NVMe.
Mot luvgce d6 co s& dit liéu
1200 kho thé hién co sé dir
liéu 100 GB d3 dugc taora
trén SUT. VM cla Hé théng
dang thdr nghiém (SUT) duwoc
chi dinh 16vCores va 32 GB
RAM

SUT dang duwoc thir nghiém
d3 duwoc sao chép 11 [an va
3 VM ctia SUT/mdy chi vat
ly @3 dwoc chi dinh (t6ng
céng c6 12 VM clia SUT)
Thir nghiém duoc ciu hinh
d& chay 89 Ngudi dung Ao
Vi

thoi gian tang téc da chon 13
30 phut va thoi lugng thir
nghiém la 300 phut trén moi
VM cla SUT

Thir nghiém duoc kich hoat
déng thoi trén tat cd 12 VM
cla SUT

M ta thir nghiém 5b

Pia a0 SQL 2017 dugce cung
cép tir kho dir liéu vSAN
Micron 5200 eco trén moi
trwong thir nghiém SATA.
Mot lvgc d6 co s& dit liéu
1200 kho thé hién co s& dir
liéu 100 GB da duoc tao ra
trén SUT. VM clia Hé théng
dang thtr nghiém (SUT) duwoc
chi dinh 16vCores va 32 GB
RAM

SUT dang duoc thir nghiém
da dwoc sao chép 8 [an va

3 VM cua SUT/may chd vat ly
da dwoc chi dinh (t6ng cong
¢4 9 VM clia SUT)

Thir nghiém dwoc ciu hinh dé
chay 89 Ngudi dung Ao vai
thoi gian tang t6c da chon 13
30 phut va thoi luvgng thi
nghiém [a 300 phut trén moi
VM cla SUT

Thir nghiém dwoc kich hoat
dong thoi trén tat cd 9 VM
cla SUT

M ta thir nghiém 5c¢
Dia do VM SQL 2017 dugc
cung cap tir kho dit liéu
vSAN DC1500M trén moi
trwong thir nghiém NVMe.
Mot lvgc d6 co s& dit liéu
1200 kho thé hién co s& dir
liéu 100 GB da duoc tao ra
trén SUT. VM clia Hé théng
dang thtr nghiém (SUT)
duwoc chi dinh 16vCores va
32 GB RAM

SUT dang duoc thir nghiém
da dwoc sao chép 11 [An va
2 VM cua SUT/may chd vat
ly d3 dwoc chi dinh (t6ng
cobng c6 8 VM clia SUT) dé
chay lugng céng viéc HDB.
Thir nghiém dugc ciu hinh
dé chay 89 Ngudi dung Ao
véi

thoi gian tang téc da chon
1a 30 phut va thoi lwgng thir
nghiém la 300 phut trén
moi VM clia SUT.

1 VM/may chdi vat ly c6 kich
thudc luge dd tpec 1a

1200 kho (100 GB) va tap
|énh sao lvu dwoc kich hoat
sau mdi 100 gidy (tdng cong
c6 4 VM) trong khi lwvgng
cong viéc dang chay trén
cac VM SUT khac trong

10 chu ky

8 VM clia SUT chay lugng
cong viéc HDB; 4 VM chay
tap Iénh sao luu.

Thir nghiém dwoc kich hoat
déng thoi trén tat cd 12 VM

M ta thir nghiém 5d
Dia do VM SQL 2017 dugc
cung cap tir kho dit liéu
vSAN Micron 5200 eco trén
moi trudng thir nghiém
SATA.

Mot lvgc d6 co s& dit lidu
1200 kho thé hién co s& dir
liéu 100 GB da duoc tao ra
trén SUT. VM cla Hé théng
dang thtr nghiém (SUT)
duwoc chi dinh 16vCores va
32 GB RAM

SUT dang duoc thir nghiém
da dugc sao chép 8 [an va

2 VM cua SUT/mady chd vat
ly da dwoc chi dinh (t6ng
cdng c6 6 VM clia SUT) dé
chay luvgng cong viéc HDB.
Thir nghiém dugc ciu hinh
dé chay 89 Ngudi dung Ao
véi

thoi gian tang t8c d3 chon
1a 30 phut va thoi lwgng thir
nghiém la 300 phut trén
moi VM clia SUT.

1 VM/may chdi vat ly c6 kich
thwéc luge do tpec la

1200 kho (100 GB) va tap
|énh sao lvu duoc kich hoat
sau mdi 100 gidy (tdng cong
c6 4 VM) trong khi lwvgng
cong viéc dang chay trén
VM cla SUT

6 VM cua SUT chay lugng
cong viéc HDB; 3 VM chay
tap Iénh sao luu.

Thir nghiém dugc kich hoat
déng thoi trén tat cd 9 VM

Hinh 6.1: M6 té thir nghiém 5: Thir nghiém Noisy Neighbor Thuc té€ SQL Server 2017 trén kho di¥ liéu
VSAN 6 SSD SATA Micron 5200 eco va NVMe DC1500M
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Muc tiéu cta chuing t6i khi tién hanh thir nghiém nay 1a mé phong lai truong hop thuc té khi cac lugng cong
viéc phién phtrc (trong trudng hop nay, chidng t6i sit dung hoat déng sao luu co s& dit liéu TPCC) trén céc VM
dang dung chung kho di¥ liéu vSAN v&i VM SQL Server dang chay lwong céng viéc sdn xuit (Trong thir nghiém
nay, chuan TPCC gilr vai tro lvgng céng viéc sdn xuat), dong thoi danh gid tdc dong téng thé vé hiéu ning
bang cach danh gia két qua chudn TPCC va phan tich s6 liéu lwu trit chinh do perfmon va cong cu gidm sat
hiéu nang vSAN thu thap.

Trong thir nghiém 5a) va 5b), ching téi thiét 1ap mitc co s& bang cach chay kiém chuan TPCC cung ldc trén tat
ca cac VM khi khéng cé hoat ddng sao lwu ndo dang xay ra. Ching t6i st dung 3 VM SQL trén mdi may ch
vat ly d€ chay trén ca cum vSAN NVMe va SATA, nang s6 lvong tong 1én 12 VM cla SUT d6i véi NVMe va 9
VM cldia SUT d&i véi SATA. Trong thir nghiém nay, kich thuéc lwge d6 cla ching téi 1a 1200 kho, twong duong
véi kich thudc co s& dit liéu TPC-C 13 khoang 100 GB va ching t6i d3 chay lwgng cong viéc TPCC tai mirc 89
ngudi dung trong 300 phut va thoi gian ting toc |a 30 phut.

Trong thdr nghiém 5c) va 5d), ching t6i d3 khoi phuc co sé& dit liéu TPC-C trén tat cd VM cda SUT. Sau d6,
ching tbi kich hoat mot tap 1&8nh dé van hanh 10 chu ky sao lvu co sé dit liéu TPC-C trén 4 VM d6i véi cum
NVMe va 3 VM d&i véi cum SATA, d6ng thoi chay cing mdt chudn TPC-C trén cac VM SUT con lai. Didu nay cé
nghia la trén cum vSAN NVMe c6 8 VM chay lugng cong viéc TPC-C va 4 VM chay lvgng cong viéc sao lvu
cung mot ldc. Trong khi d6, trén cum vSAN SATA c6 6 VM chay lvgng cong viéc TPC-C va 3 VM chay lvgng
cbng viéc sao luu co sé dit liéu TPC-C cung mot ldc.

K&t qua th&r nghiém 5: So sanh hiéu nang SQL Server 2017, thir nghiém hiéu &rng Noisy Neighbor, vSAN dlung
6 NVMe DC1500M so v&i SATA Micron 5200 eco

Hinh 6.2 va 6.3 thé hién s6 Giao tac mdi phut (TPM) va Bon hang méi mdi phut (NOPM) ma ching téi dat
duwoc trong Th&r nghiém 5a va 5b. Khi chay 89 ngudi dung do trén mdi VM trong 12 VM SQL Server do kho dit
liéu vVSAN NVMe DC1500M hd trg, ching téi cé thé dat dwoc mirc TPM trung binh 13 523.516 va NOPM trung
binh 13 113.812 trén m&i VM, so v&i muc trung binh |3 269.320 TPM va 58.544 NOPM trén moi VM khi chay
trén 9 VM SQL do cum SATA Micron 5200 eco hd trg. Nhin vao s6 liéu IOPS va Do tré thu thap tir cong cu
gidm sat hiéu ndng vSAN (Hinh 6.4 va 6.5 bén dudi), 10 thu dugc trén 1&p khéi twong duwong véi 120.000 IOPS
Doc, 60.000 IOPS Ghi trén cum NVMe, véi d6 tré hoat dong doc/ghi la 800us, va 50.000 Poc/20.000 Ghi trén
cum VSAN SATA, véi do tré doc trung binh I3 3,8 mili gidy va do tré ghi trung binh 13 5,5 mili gidy. Mot [an
nita, diéu nay nhan manh sy khdc biét vé hiéu ning gitta NVMe va SATA va thé hién kha ning cta dia 3o do
NVMe DC1500M hb trg trong viéc ti€p thu va xir ly cac yéu cau dién ra cung lic véi dd tré khr hdi nhanh hon
nhiéu.

Hinh 6.5 va 6.6 thé hién s6 Giao tac mdi phut (TPM) va Bon hang méi médi phut (NOPM) ma ching téi dat
duwoc trong Thir nghiém 5c¢ va 5d. Khi chay 89 nguoi dung 3o trén mdi VM trong 8 VM SQL Server do kho dit
lieu vSAN NVMe DC1500M hb tro, ddng thai cd kich hoat sao luvu VM cling mét lic trén 4 VM, ching t6i cé
thé dat dwoc TPM trung binh 13 575.933 v NOPM trung binh I3 125.206, so v&i mirc trung binh 351.258 TPM
va 76.355 NOPM khi cé 6 VM SQL chay lwgng cong viéc TPCC va da kich hoat sao lwu VM cung moét dc trén 3
VM trén VM SQL vSAN SATA do Micron 5200 eco SATA ho tro. D& xem xét toan dién, ching ta phai phan tich
d6 tré va so lidu lwu trir tir cd hai cum vSAN SATA va NVMe, cling nhu xem xét t&¢c d6 hoan thanh sao luu trén
ca hai cum.

Hinh 6.8 va 6.9 thé& hién IOPS cla vSAN va cac s6 liéu do tré thu thap tir cum NVMe va SATA bang céng cu
giam sat hiéu ndng vSAN trong th{r nghiém 5c va 5d. Tap lénh sao lvu d3 dugc cau hinh dé chay sau moi 100
giay trong 10 chu ky. Ching ta cé thé thay tac ddng viéc kich hoat sao lwu VM d6i véi IOPS va do tré doc/ghi
clia cd cum vSAN NVMe va SATA. Tuy nhién, tac dong d6i véi do tré lai khac nhau. o tré 10 doc/ghi t6i da
cla cum NVMe tang dét bién 1én dén 4 mili gidy/I0 va duy tri & mdrc trung binh 2,5 mili gidy/IO cho hoat dong
doc/ghi, trong khi vSAN SATA tang d6t bién 1&én 9 mili gidy/10 va duy tri mdrc trung binh 7,3 mili gidy/IO d6i
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v&i 10 doc, 4,9 mili giay/I0 d6i véi 10 ghi. Ngudi dung cudi sé cdm nhan dwoc do tré nay khi c6 gang glri don
dat hang, cap nhat gié hang hodc xem san pham tir kho hang khac.

Hinh 6.11 thé hién thoi gian can thiét dé€ hoan thanh cac chu ky sao luu trén mét trong cac VM do vSAN
DC1500M SQL Server ho tro va mdt trong cac VM SQL do vSAN Micron 5200 eco hd trg, khdng bao gom thoi
gian cho gitra cac chu ky sao lwu. M3t 73 phat dé hoan thanh 10 ban sao lwu — trung binh 7 phat/Ian sao luu
VM vSAN NVMe SQL Server — va 122,15 phut dé hoan thanh 10 ban sao lwu d&i véi VM vSAN do 8 SSD SATA
SQL Server hd trg —trung binh 12 phiat/ban sao lvu. VM do vSAN DC1500M hd tro d3 hoan thanh cac chu ky
sao luu nhanh hon gép 1,67 Ian so véi VM do vSAN Micron 5200 eco hd trg. Day 1a bing chirng thyc nghiém
cho thay viéc nang cap co s& ha tang VMware thanh kho di liéu do NVMe DC1500M hd tro s& gitp ban gidm
thiéu van dé Noisy Neighbor vi c6 thé hoan thanh céc hoat ddng khéng mong muén, nhu sao luu co s& dir
lidu, trong thoi gian nhanh hon nhiéu. Pong thoi nhe d6 tré va kha ndng thong lwong tuyét voi, NVMe cé thé
lam gidm bot tac ddng vé do tré cla nhitng lwong cong viéc phién todi Ién ing dung cap 1.

700000 89 USERS DC1500M VSAN DS 12 VMS PARALLEL RUN

SUT VM NUMBER
600000

500000
400000
300000
200000
100000
0 5 6 7 8 2 10 11 12

1 2 3 4
N TPM 466573 590020 413666 458856 588191 588129 589248 588477 589584 588032 411759 409665
=—NOPM 101437 128280 89925 99749 127844 127842 128117 127962 128190 127831 89532 89044

TPM/NOPM

Hinh 6.2: Thir nghiém 5a: TPM khi Chay cting lic 12 VM SQL Server 2017 trong 300 phtt, 89 ngudi ding do,
kho di¥ liéu vSAN 6 SSD NVMe DC1500M
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350000 89 USERS MICRON 5200 ECO VSAN DS 9 VMS PARALLEL RUN

SUT VM NUMBER
300000

250000

200000

TPM/NOPM

150000

100000

0
1 2 &l 4 5] 6 7 8 =

_— TPM 227718 238111 288273 264199 300153 237383 320479 306134 241434
w—— NOPM 49503 51742 62677 57428 65250 51578 69692 66547 52481

Hinh 6.3: Thir nghiém 5b: TPM khi Chay ctng luc 12 VM SQL Server 2017 trong 300 phtt, 89 ngudi ding do,
kho di¥ liéu vSAN 6 SSD NVMe DC1500M

TEST5A AND 5B IOP5 VSANDATASTORENOISY NEIGHBORTEST BASELINE
140000 -
Write IOPS NVMe vSAN  =———Read |OPS NVMe vSAN

Write IOPS SATA vSAN

120000 - Read I0OPS SATA vSAN
100000 -

80000 -

10PS

60000 -

4mm_w

20000 -

1 2 3 4 5 6 7 8 9 10111213141516171819202122232425262728293031
Time(minutes)

Hinh 6.4: Thir nghiém 5a va 5b: IOPS Noisy Neighbor, kho di¥ liéu vSAN NVMe DC1500M va Micron 5200 eco
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TEST 5A AND 5B LATENCY(USEC) VSAN DATASTORENOISY NEIGHBOR TEST

2000 - BASELINE

Write Latency NVMe Vsan Read Latency NVMe Vsan
7000 Read Latency SATA Vsan = Write Latency SATA vSAN
6000 -
5000 -

Latency(us)
=Y
8
o

1 2 3 4 5 6 7 8 9 1011121314151617 1819202122 2324252627 28293031
Time(minutes)

Hinh 6.5: Thir nghiém 5a va 5b: D6 tré Noisy Neighbor, kho diF liéu vSAN NVMe DC1500M va Micron 5200 eco

700000 TESTSCNOISYNEIGBOR 89 USERSDC1500M NVMEVSAN DS 8 VMS PARALLELRUN

SUT VM NUMEBER
600000
500000
= 400000
o
o
=
~
£
& 300000
200000
100000
0
1 2 3 4 5 6 7 8
TP M 587235 587115 588656 588940 550308 591513 522872 590832
——NOPM 127635 127646 127970 128020 119641 128590 113689 128460

Hinh 6.6: Thi¥ nghiém 5c: TPM, trién khai Noisy Neighbor, chay cting lic 8 VM, kho di¥ liéu vSAN NVMe DC1500M
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500000 TESTSD NOISYNEIGHBORS 89 USERS MICRON 5200ECO VSAN DS 6 VMS PARALLEL RUN

450000

SUT VM NUMBER
400000
350000

300000

250000

TPM/NOPM

200000

150000

100000

50000

0
1 2 3 4 5 6

TP M 316897 387986 363262 312462 431448 295496
e NOPM 68885 84331 78967 67920 93778 64253

Hinh 6.7: Thi¥ nghiém 5d: TPM, trién khai Noisy Neighbor, chay cling ltic 6 VM, kho di¥ liéu vSAN Micron 5200 eco

TEST5C/5D I0PS VSAN DATASTORE

120000 - Write IOPS NVMe vSAN
——Read IOPS NVMe VSAN
St - Read I0OPS SATA vSAN
Write IOPS SATA vSAN
80000 -
2
S 60000 -
40000 -
20000 -
0 .

1234567 8 91011121314151617181920212223242526272829303132333435363738394041
Time(minutes)

Hinh 6.8: Thir nghiém 5c¢/5d: I0PS, trién khai Noisy Neighbor, kho diF liéu vSAN 6 SSD NVMe so vdi SATA
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TEST 5C/5C LATENCY VSAN DATASTORE(USEC)

10000 - ———Write Latency NVMe vSAN
9000 - Read Latency NVMe vSAN
8000 - -~ Read Latency SATA vSAN
7000 - ——\\ritetatency SATA vSAN
@ 6000 -
(2]
=
Z 5000 - i
c
&
B 4000
-

3000 - S

1000 -

0 .
1234567 8 91011121314151617181920212223242526272829303132333435363738294041
Time(minutes)
Hinh 6.9: Thir nghiém 5¢/5d: D6 tré, trién khai Noisy Neighbor, kho di¥ liéu vSAN 6 SSD NVMe so vdi SATA
500.0 TEST 5C/5D NOISY NEIGHBOR TEST BACKUP VM 1 AVG THROUGHPUT NVME VS SATA SSD VSAN DS
450.0 5 - 3 < 3
g.; Y o
& 2 0 = I
400.0 5 . “ @
r - r
[+2] (2]
350.0 = -
3000 0 o L.
) @ r~ @ ~ P ™M ~ uw (r-}
= = & & e 2 < a o = =
=
= 2000

150.0

100.0
50.0

0.0

CYCLE1 CYCLE 2 CYCLE 3 CYCLE 4 CYCLE 5 CYCLE 6 CYCLE 7 CYCLE 8 CYCLE 9 CYCLE 10

W BACKUP VM 1 DC1500M VSAN AVG THROUGHPUT 10 BACKUP CYCLES (MB/S)
m BACKUP VM 1 MICRON 5200 ECO VSAN AVG THROUGHPUT 10 BACKUP CYCLES (MB/S)

Hinh 6.10: Thi* nghiém 5¢/5d: Théng luong sao lwu VM, trién khai Noisy Neighbor, kho diF liéu vSAN 6 SSD NVMe so vdi SATA




TEST 5C/5D BACKUP TIME NVME VS SATA SSD VSAN DS
140

122.15

120

100

80 73.75

60

TIME(MINUTES)

40

20

TIMETAKEN TO COMPLETE 10 BACKUPS TIMETAKEN TO COMPLETE 10 BACKUPS
(MINUTES NVME VSAN DS) VM1 (MINUTES SATAVSANDS) VM1

Hinh 6.11: Thi¥ nghiém 5¢/5d: Thoi gian sao luu VM cén thiét dé hoan thanh sao lwu, trién khai
Noisy Neighbor trong 10 chu ky, kho di¥ liéu vSAN 6 SSD NVMe va SATA

K&t luan

Trong tai liéu ndy, ching t6i d3 chi ra viéc hgp nhat lwong cdng viéc co s& dit liéu cda ban vdi NVMe cé thé
gilp t6i da hoa phan cirng hién cé nhu thé nao, nh& vao hiéu qua déng kinh ngac va thoi gian chd 10 gan nhu
bang 0, giip ban cd thé str dung it 16i CPU hon ma van dat dugc cung mirc thdng luong giao tac. Ching toi da
c6 mot vai so sanh véi 6 SSD SATA Doanh nghiép va cho thay rang khi di chuyén lugng cdng viéc SQL ctia ban
sang kho dit liéu do NVMe hd trg, cac rng dung clia ban cé thé mé rong quy mé khi ting gap doi thong lvong
giao tac ma van co do tré dudi mot mili gidy. Sau d6, ching toi d3 chi ra cdch NVMe c¢é thé gitp giam thiéu
tac dong ddi véi cac ing dung cap 1 bang cach khién lvong cdng viéc khdng mong muén, chang han nhu hoat
doéng sao lru/khdi phuc co sé& dif liéu, hoan thanh trong théi gian nhanh hon.

O SSD NVMe Doanh nghiép cda Kingston, DC1500M, khi két hop vai B6 nhd méy cha Kingston (Server
Premier), s& mang dén giadi phap tuyét v&i cho nhirng ngudi dung muén 3o hda ha tang co s& dit liéu va tdi da
héa hiéu qua luong cdng viéc cda ho.

H3y truy cap https://www.kingston.com/en/solutions/servers-data-centers dé tim hiéu thém vé cac giai phap
trung tdm dit liéu cua Kingston

Tham khao
HammerDB. (chua cé théng tin ngay thang). Understanding the TPCC workload. Truy xuat tir
https://www.hammerdb.com/docs3.3/ch03s05.html

Trang chu TPCC. (chwa cé thdng tin ngay thang). Truy xuat tir https://www.tpc.org/
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