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Abstract

Server virtualization has been very prosperous in recent years. It extends
many application topics, such as PssS, [aaS and SaaS. But whether what kind of
virtualization technology are, the important key factor in the quality of services
are storage I / O performance at the rear end and high availability. There are
some new concepts of software-defined data center along with the evolution of
application virtualization technology has been propose: more and more software-
defined principles were suggested. For example, Software Defined Storage from
storage virtualization. While an error occurred in hardware and software , it can
continue to maintain service available, and redirect problematic instances to the
normal one. Without stopping the system service and continue to provide stable
information services. It would be the most important issue for each virtualization
technology or cloud infrastructure: How can we enhance the efficient of data stored
in back-end processing read and write performance after more and more central-
ized management of core information services.This paper discuss the difference of
Virtual SAN distributed storage system, deployed at different principle. Learn
about the effect of performance in data reading and writing while data storage
node growth on different methods of expansion: “vertical expansion (Scale Up)”
or “horizontal expansion (Scale Out)”. It will be valuable for real production en-

vironment planning reference.

Keyword : Virtual SAN, Software-Defined Storage, High availability, Storage Vir-

tualization
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2.1.4 VMWare Virtual SAN
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2.2 PMFAY

AT ARt Tperf KR EFE R SRR BERELFL
Imﬁﬁéawﬁm?“JiiﬁP#Umﬂw%ﬁﬁﬁUOW$ﬁ—%%ﬁ°

ApplzEd @ % Iperf EF* »a v R EAl 51 ASZES o 70 Ak KRR
ZEEDKkT o AF B HEAPRERRELE ) T BRRLEEFT A B IR

R AT RJZARS ¢ SR o SRS A %Y 1 Danhua Guo ¥t *
Bl 2 4]0 £ ¥ Danhua Guo » 2%k > 37 3] M 3@ PR+ B* &
S A BRAREY 0 AH RA PITE K RIFRE EDFRT B EE R D
Foh B feielt [/O SRR Pl & IR B b 0 B A wF Lehk
W EEE L AL RN PREY o 4e Figure 2.12 #77 » #7r0A PEcis &

RERCRERBTP S T EE T MR R

Dom0 DomU
oo
Workload-Core Affinity in Native Linux Workload-Core Affinity in VM

FIGURE 2.12: Workload-Core Affinity

yoebaies 247 Weijun Xiao * © #7ié * ap|iE > 2 [29] » & * IOMeter
I A B Outstanding I/Os & 16 » I R3¢ % $ & 4KB 3 256KB 2. B iy %
v A R RIRR RSN E TR B o

lometer 2 & # % KPR ERAGE /O FHRAB TR R Z »0a > BE7 P
e pattern ¥ MR SR M E T A4k 3B [/O i L Z TOPS ° Tometer
H % 1998 & 2 * 17 p 0 IDF(Intel Develpoer Forum)Intel #7#% &) ke > 72 _p
@ e E T Open Source X B4 - 2001 & 11 * - Iometer # SourceForge.net
P B P L2003 E P2 T Asx EATEE - F AR MEFRS T 2
- PR iF % o IOmeter ¢ 3% 2 B 4254 > lometer.exe = Dynamo.exe o # ¢

Tometer ¥4z * @A e > BT UEER & Sdcfokg T PR



Chapter 27 3 # B B4 M T 16

% @ Dynamo LRI H & 4ALA 2 B 4l chi 425 Tometer % 3 6
##] Dynamo #23% A& # 1 17§ §¢ o

FoebaA g v VMware B B4 & #* 3N R[3E 2 & P Virtual SAN g8 1

B S 0 B ERREALE LA 10 T 20 B VMDK » i (-
Virtual SAN 4 G 5| % B % - EFHMADE 5 ) 34 2 #4434 231 Pk
g H T FARILAG P MR o VMDK B#ESEH % 0 T 42 TR 1/0
FRPL T o RERE2 1 VMDK < fiifagr‘mwff > d ** Virtual SAN
degere * oh Cache BBl > §'EF RIBE R b £ a § 785 Freniplid
+,ﬂwy$%u¢ﬁb‘%ﬁﬁﬁﬁ*’u T L ARR Y Vg
Plein o & 2 E B ERRTHRE BT o f RRRES O3 f

e fiiE o



Chapter 3

L sk 2 2L g = 1]
PERTE S N

3.1 ZFE%E

*F %S 8 * VMware vSphere 6.0 it & Horizon View 6 F & Virtual SAN
#5573 2 Virtual Desktop & F 478 > £ 4 5 = B 7 I eIk 5 1LRIE 7
Fenif it T REAFARTILRE LR > NEEFHRL ARE TR EDA KK

.—\1r‘~;|y
TGy o

fEFE B /0 plER @ * I0Meter #0482 VMware & i Virtual SAN Health
Check Plugin -

3.1.1 5 SgF%RFEH RN

AR HRES Y B Zion PIREME FHRPE > = EE Zion Server i ¥
HEXedg3 2R PIREXRE - B Rack AP REE RS SFHPIRE > B
- B RPA T RPEE 35 B Rack 2 70 S RIRE > AF T R %R FRF R
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R R > % & Virtual SAN el A2 % 2 F o H 2 BPR B R4 Figure

3.1

TABLE 3.1: % & 29 SRIEH K & Rt

Intel(R) Xeon(R) CPU E5540 Quad-Core 2.533GHz | 2 3§
RAM 4GB DDR3-1066 ECC Register 12 &
SSD Intel 730 Series 240GB SSD 1 3¢
HDD WD 2003FYYS SATA 2 2TB 7.2K 13
LAN 1Gbe 4Port

3.1.2 B FREBERD

9 %% @ HP ProLiant DL380 Gen9 R B 4 % % % 5 % » P
ProLiant DL380 Gen9 % 2U #p4| PPRE » H 2 PR BEF 7 1% % 24 397 W
HA#t A3 3% 5= 5594 HP 2U DL380 Gen9 2 # % = Virtual SAN
B 0 K& R4 Figure 3.2 -

TABLE 3.2: B FREFHEERXF AR

CPU | Intel(R) Xeon(R) CPU E5-2640 v3 8-Core 2.60GHz | 2 %f
RAM 16GB DDR4-2133 ECC Register Pl

SSD Intel 730 Series 480GB SSD 2 3F
HDD 600GB 10K 6Gbps SAS 2.5 12 3¢
LAN1 HP Ethernet 1Gb 331i Adapter 4Port
LAN2 HP Ethernet 10Gb 560SFP+ Adapter 2Port
LAN3 Mellanox MT27520 ConnectX-3 Pro 1Port

AR EREBE R PN PC R FHRBE T R* Y LD- LRX A SATA
7200 HA AR 4 * PPN K s SSD ke & Virtual SAN TR 0 A E R *
moaAs e X g Er R RGE TLE L (Scale Up)y 2 Tk T g% (Scale
Out) | sxiy & & g & o & & 48 4r Figure 3.3 »
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TABLE 3.3: 2BV T 7 RBRKE R

CPU | Intel® Core™ i7-5960X 8-Core 3GHz | 1 3§
RAM 16GB DDR4-2133 Fa

SSD Intel 535 Series 480GB SSD 2 3f
HDD WD 2003FYYS SATA 2 2TB 7.2K 2 3p
LAN1 Intel 82574L 1Gbe 1Port
LAN2 | Mellanox MT27520 ConnectX-3 Pro | 1Port

S ERDFRERY N Tf”f RIFF AR B A L/O 2max b o 4 FFeE
7 VMware Horizon View &1 Virtual Desktop ZE 8 » M RlFE R & o i F »x
fp oo PR INA F]L E EE Zion WIREHE S A5 v B IGbE F v R G o
A A g g % 3 B 1GbE R /e 0 R kfe & 802.3.ad with LACP (Link
Aggregation) sk A Virtual SAN A $738 (8 5 R anF L @ﬁl‘xnb °

a2 d » Virtual SAN #_# & Software-Defined Storage (SDS) #14 & » #
PoBELSFZRAT T N EEHRW LR TR RPN RK LR REF A 0
s~y H 3 BT Cache Tier e SSD Bt &
ET o FdrPR AN BRI EEARBE @R artiied o oy AAP AR
L

FHRESE NG
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(Scale Up); & T kTt (Scale Out) > ?ca eh £ F >0 & £ 70 8§
1.0

FHEZRYENFE G Ao 2R VMWare (9 3 < ¢ Virtual SAN

wieB T LR 32 B BEE 0 145 VMware p SRR 0 T 2 200 § 5 £
> E R (IOPS) amgiB~1 i > s B2 17§ 445 640,000 IOPS ; 4% £
NVMe B fi Al ghendR A > BB 37553 20 4 6 @ 4% & VSAN  if enid Fokan o
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FIpt A0 g PRI 2 S R PIRE Y o s R R BT R AeIE AR
AT @A S Y [ fE 4 ATRE Y > AiRRE S B AL 1IGDE ¥
Borne S R > 7RG 1GE ehe i £ F 2 B & #E Virtual SAN 0 F fort ?
APF YL e 74" 1GbE R e R A BN fe & 10CbE %52 %
# B fe Mellanox 9 40GDE #7k e * e i Lk R 4e piple > Rl boig £
Virtual SAN e ¥4 3 T8 RG22 o

4.2.1 5 &BRBEF %

NP Rz B e vSAN TR GBERE 4> T - SERRAFRE > &
IR ?}Ekﬂ\#ﬁmlpﬁx‘? Z R Fi#iE vSAN T < H e 7 vSAN Storage -
BRUSATHRIREY PERBT BN A PHEEGIT R LS ERETR
B RIFECH IOMeter Rl M B A Ff B R 0 M RS BT RRREGHE
£ AP F P X 2 Outstanding [/Os 5 160 1 51 2 VB3R 2 ad R - B
P2 5% 4e Table 4.1 -

TABLE 4.1: - 4 £V # IOPS Bl E

Type Latency(ms) | AVG IOPS
4 KB 100% Read 1.09 14693
64 KB 100% Read 4.19 3818
256 KB 100% Read 31.87 501

PR1s AT - B 500GB e #5203t vSAN Storage + & 0 %% Figure

-

4.1

By
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TR ARREARY T OUE LR AL TR /O B E 0 5%t vSAN
Storage T FE AL TR BoaTi 0 KR o RRECE PRI R A PRT
- 5B M A vSAN T & gL o 802.1ad LACP thie e B & 5 2 d — 3k
IGbE g+ % #h A A T = % 1GbE ®i+ > B iR B H vSAN A 4
;“i%’sr#ﬁv%f&"o? SRS AR MBREE R E SRR B R o

B R A eSS it T LT ki e

B {8 2V L 4e ~ @ 2L NAS % 1§ iSCSI = ;“%;“ 10 ¥g 2TB A 7 % &
RAID 10 £ 7| g7 » #X {8 1% 8 Horizon View 6.1 F i & 24 60 2 P33 m B8
®o REFEE vSAN A4 REF a2 N F Rt o P KRS —F"fﬁﬁié‘é £

2

4.22 B FRERERT R

Bt AAEGN R R RE Y o T R It R R @ﬁﬂmp Moo F
FAET RIS o HERTELIGRGOT R B i o B o A PBER
R L (802.13.ad with LACP ) ek jierf pl 7 35k F v g Feonpp+ R &
A2t s * B Virtual SAN 25586 5 gk ¢ > & e B B FRRER DT
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B oo NPRF ORI B F R AR 0 RIFOARERP R T VMWare h fiiE
3 ¢ 10GBps over Ethernet 17 % & 2 # %] 0 Mellanox 40G % i KR e A & o

Mellanox MT27520 ConnectX-3 #_QSFP+ 4 & » QSFP (Quad Small Form-
factor Pluggable) : = i if SFP /i & (QSFP)>» QSFP &% 1 B X3 F¥H{ 3 3
fiﬁvr’?sii?#@%ﬁzﬂ%ﬁ;;# S &g R aEd h- FRR A o ls.ﬁ 45 i enh

o
<k

% & @ 10Gbps g & L e B E O T B B il
i 40Gbps mk}i@@ﬁﬁﬁ}i o B 50 BAX_QSFP g e Ko 8% Z 3
S B AL PClLExpress 3.0 x8 enfim + > @ P d 3§53 § i end g
A “HIRE B e X E ESEHMT S i a2 5 40GBps

7 & VMWare én3g s ¢ > AL @ % [Perf F B 7 R B B4 5 0 3
RN ERREFRREE S - 4e Tabled2 £ Intel 10GBps cip] i %
% > Table 4.3 &_iz3f K B =% % Mellanox 40GBps epl:8 2 % o

TABLE 4.2: Intel 10Gbps # i+ PliE % %

Number of parallel | AVG Bandwidth | First | Second | Third | Fourth | Fifth
1 5.688 583 | 5.46 5.9 5.37 | 5.88
6 9.13 9.18 | 9.04 9.23 9.14 | 9.06
12 9.122 9.18 8.91 9.06 9.25 9.21
24 9.044 9.01 9.06 8.96 9.16 | 9.03

TABLE 4.3: Mellanox 40Gbps =+ 3% ER[F % %

Mellanox 40G Default Installation Iperf Test Result(Gbits/sec)
Number of parallel | AVG Bandwidth | First | Second | Third | Fourth | Fifth
1 7.382 7.94 | 6.39 873 | 6.45 74
6 14.18 13.8 14.7 13.7 14.7 14
12 14.44 14 14.7 14.2 14.5 14.8
24 14.04 13.7 14.3 13.9 14.3 14

d 3t Mellanox 40G e e sci Pl % 7 & > 25 ¢ RPN P L 6 0F
o FIL AR 2 APAKET BB ESXi chdde 737 4o Table
4.4 m/? &E"_ °
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TABLE 4.4: Mellanox 40Gbps #§+ B if i Pl %
Mellanox 40G Optimization Iperf Test Result(Gbits/sec)
Number of parallel AVG Bandwidth

1 18.6
6 33.5
12 32.2

24 32.5

FIpA A AP ARSE S BASEMAEOFRT S BT 4D 10Gbps = B
S BT 0 e 1Y 2RI B] 40Gbps (R B R0 A A R R 2
i APEeT ok B2 40Ghps % AP EAFLREBBERE DL
TR DRER T BB (TR 5 SR L BT (AR 0 A ¥ r1ad
3| o 3R % 4o Table 4.5 o

TABLE 4.5: Mellanox 40Gbps ## + Ubuntu % % 3LipliE % %

Mellanox 40G Virtual Machine Iperf Test Result(Gbits/sec)
Number of parallel AVG Bandwidth

6 35.7

12 37.6

24 36.3

BE AR VP E D] 31T 40Gbps chiplR ey REA AN A ERHAPEHA
15 BeanipliE > @ Virtual SAN &% 42k 4 & Hypervisor & & ena $:8 @ 5 &
* 5 2B ¥ A 7 f2 Virtual SAN ehiep g * 27 e s 5 B CPU e k¥ 3
BJL 5 B
18 19Gbps 2 & F 32Gbps Mg 57 * o

LR o #7040 ¥ Virtual SAN #718 # cnfe it ko 17 57 5 7 d B & AL
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1. Basic sanity test, focus on Flash cache layer

PAERREC A HRF A IR ¥ AR SRR AL 1GB iRl
Al e R T0% g B 3 30% 0l ~ #5 0F o
2. Stress test

BB RIS R MRS LR R RS T D AF SRR AS
ITB eipldsh -
3. Performance Characterization - 100% Read, optimal RC usage

PAERE S R BB E R TP R R 0 Y AR SRR A
4 10GB epl:# 4% -
4. Performance Characterization - 100% Write, optimal WB usage

PRERGES E R RNRHERT B E T RGBT AR SRRRABAES
5GB eipliE A -
5. Performance Characterization - 70/30 Read/Write, high I/O size, optimal flash

cache usage
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s ﬁ;‘?.l];‘fé“‘s i% ¥ * 64k ¢ Block * ] % #UREE 0 T PR T0% cid B2
30% e BT, T f & o BlRR A ’}#ZF 4 30GB =p] Fq“:"*‘%

423 FRPAEEEREDS

i Virtual SAN #0284 @ > AP L pmshie * (50K E SSD h4vig
S R s TR RS Uy N e B e Ry o s WO )
SN E SSD 2 L E ¢ @3 45 gk Boa B¢ £ 112 Virtual SAN w5 2
g @2 Ait T ' ? A Virtual SAN 1.0 %k ¥ R T o 2 R B B AT
T FIL R A ST Sr 2 R e 2 & Virtual SAN 6.0 ##K & ¢ > VMWare
ST R AR BR T A P A IS B R 1538 Mellanox 40G ek G g g
R VR

¥ ¢b > A Virtual SAN 24786 5 ks > 75 L3 T4 L (Scale
Up); 3 Tk (Scale Out) ;> v i e & ¢ A pplEi kT H A
(Scale Out)  # kermeiy & » @ 2P FEBEFTHRY APy ¢ FpF
R B A T2 # oL (Scale Up) | ki & & g A -

T X anplE R fRE* VMWare B B #7#% &0 Virtual SAN Health Plugin
BIELE > T S AT e ARRED BT R
1. Performance Characterization — 70/30 Read/Write, realistic, optimal flash
cache usage

P AERIRE T 2 -8 * 4k o Block * ) K EURIRE > TR BF R T0% i B2
30% Bl o~ B0 0T T AR LRRRA WA 2 30GB iREAR o
2. Performance Characterization - 100% Read, Low RC hit rate / All-Flash demo

PUABIRIGE T 2 - 100% @ RPN R ORI X AR SRR AMA 4 1TB
SRR ©
3. Performance Characterization - 100% Streaming Reads

PCRERIRC 2R R BB R A PIRE X A
F oRlFEABA L 1TB SRiE -
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4. Performance Characterization - 100% Streaming Writes
PABRIGES 2R BEELR SR AR P PRE T
BIERA A2 1TB plidfh o
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FIGURE 4.8: m# 4 o &8 (VDI) & %31 &84
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BL 10 K- @5 NAS 4 257 8 > FALE R 6 PFE-7 @ 3% NAS 4 227 &8 » F
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% NAS ¢ 10 $f4 e & 7 RAID 10 a7 o

TABLE 4.6: ¥ m#d e 23T 4 ()

Storage Type | Copy | Setting | Deploy | Setup
NAS RAID10 | 368 188 827 1679
vSAN(10Node) | 479 205 322 603
vSAN(6Node) | 394 222 364 917
vSAN(3Node) | 532 216 453 2919

4.3.2 BFRRERETRSS
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i# * VMware Virtual SAN Health Check Plugin #R|:EPF » » ¥ 12 & 4R Virtual
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1 Disk Group with 3 Host - Compare AllFlash and Hybrid
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1 Disk Group with 3 Host - Compare AllFlash and Hybrid
Test Group 2

10052
1052225

Stress test

120275
70,430 Read/nrite, realisic -

2491
70,50 Readnrite, high 10 dze
5512.75

) ) | 179
100% Strearing Write
164
. 4905.25
100% Streaming Reads
2424
2000 4000 &000 S000 10000 12000 14000
1OPs

W Hybrid  mAIFFlash

FIGURE 4.14: 1DiskGroup with 3 Host Bl3E %% 2

HP g 70/30 Read/Write realistic 12 2 70/30 Read/Write high 1/
Osizeriz= BAEP P » TP BT & A3 E 8% 2 133% 0 &=
FBRGE D 2 A R W R RIRET A7 Henx oo W R * 4K Block Size @ {2
Jﬁ it * 64KB Block Size » *® Pﬁ’l‘i"‘ A LA 4 30GB iplFEfEE S w47
t 4K Block ®3enFd Q4P o PPV R hdeid dnay BB B T B AP A
# | e & 100% Streaming Write # 12 FAL B » cipl3& @ > B fRIE S 2 €
HfE- BEEEE > GRB s GEFPRPIRE L A% JRRELBAS 1TB o

RIFEAH o All-Flash s Heraf 2 0 f = & > ] ﬁaal 7 8% *v Hybrid % 4 R3¢ 5% %
Pear Bom E N JRETE L AT A AP AT r VR H 3p < o) W 480GB
Bt R P ATA S 0 1TB RERAG F 0 AT F] S T & B 35 R

TORR L B R e

e KA AR RTAE BT 0 2R 54 $T Hybrid % 4
Hoei A EIER o BT k& - %k Rl Virtual SAN A Fe i 2 G
<% 4L (Scale Up); & T-kT 4 (Scale Out) - G AR aiy
AL B e £ ARG Flerae



Chapter 4 F % B 2 % % 42

ApA Az BPERGLERE - BREEFEE (DG) MAIMER > RS
EH B Tk T (Scale Out) ) Fle BERLS IR L - BRAEHE ki &
B4 T2 % (Scale Up), afA Fle BEAEERE - BREFE - AP
- HREFT AFEPIFER 0 A D BN AT o

4o Figure 4.15 # #1757 » ¥ 14 F’ Pl et d plEE P o AR T RT R
(Scale Out) | RI»cic I3 sl & > d B & 4550 B ~ RIEOH > 2eil &
g R ARE U F B kehFE 69% 2 5 0w T H A (Scale
Up), th3tA » Ao PR A B R P raif B2 ehfFmy 2 Pag > d 8 5 4
Stress & 4 jplz&¢ » { I 2 peehf 2 £ o

Compare Hybrid vSAN Scale Up/Out Performance Grow

Test Group 1
-5%

Stress tﬁ: 13%

-3%

Basic sanit tes-
| 3
0%

b =

7%

100% Read, optimal RC
ad, optima usage E 10%

5%

100% Read, Low RC hit rate / Al-Flash E 5
-10% 0% 10% 20% 30% 40% 50% 60% 70% BO%

W 1DG 4Host to 2DG dHost W 1DG 3Host to 1DG 4Host

FIGURE 4.15: Compare Hybird vSAN Scale Up/Out #:# % % 1

7REE P22 % (Scale Up), is RS A R BRI AL A
% = pliE o 4o Figure 4.16 #757 © % = 2R S - ERRHL I $ - &
BEP AR BEY ALz B 0 s P EP AT Cache Tier enig * + 5 A&
$ oo R F L AR o dodF Ml B T LR PR E 3 e
B~ G EH >FRE > @4 A 477 4KB Block Size fr 64KB Block Size i B

a2 KE

LRy °



Chapter 4 3 % HE 2 % % 43

AP EF SRR BN E - Bk 0 R AFFREFE R Gt v A0
Tk T %% (Scale Out), # » H @ kA FHLef B ecir -4 38 2 (Scale
Up), # it Tk T4t (Scale Out) - # 4KB Block Size hipi#® { - =
2 A A80% 2 % v ies AT T ABEFEH A DIEIRT o T RO E
i A3 et en o T 5 w28 Cache Tier g * F» g %2 o

Compare Hybrid vSAN Scale Up/Out Performance Grow
Test Group 2

480%
70/30 Read/Write, realistic
i /Write, i
126%

70/30 Read/Write, high 10 size

16%

69%
100% Streaming Write E
5%

100% Streaming Reads

16%

0% 100% 200% 300% 4005 L00% &00%

B 1DG 4Host to 201G 4Host B 106G 3Host to 101G 4Host

FIGURE 4.16: Compare Hybird vSAN Scale Up/Out #[:# % % 2

B fs AL R — et ok A g ER 8 Mellanox 40G QSFP+ fvt $ip)
3 4 Figure 4.17 > ¥ 'l’x‘IKF'#%’R{i N Rk EHET = ‘F‘]" 1 JOPS 3 4L
F BT WAFET 22 B ips - HEHRTE AP G TR T R
% ESXi Hypervisor & © » Virtual SAN # &2 % 2 fie & % {10 1 (7 id2 3
FJE B e 3% s o700 Mellanox 40G QSFP+ ek gho e i+ > A gt pF i g @ #
3] 22GBps = + A R o ARt AP R G RV LR @
Virtual SAN g & # » Hypervisor & & {6 > » ¥ ¢ @ * 3] 22Gbps e BI4g 5 0

FOARA Rl E iR A BE LT



Chapter 4 3 %R B 2 %% 44

1 Disk Group with 4 Host - 100% Read, Low RC hit rate /
All-Flash demo

Q0000 250
30000 303.26
275.855 s00
70000 '
250
s0000
., 50000 200
[an]
S =
20000
100
20000
50
10000 13535
346
] ]
AlFFlash(406) Hy brid[40G) &lFFlashi1G)
m OPS e Throughput MBS s
FI1GURE 4.17: Compare 1GbE Network Interface Performance
gglﬁgﬁkgggégzg T 05:37:27 - 2016/5/29 FF 06:37:27 BiE. .. maa: [mE

3000000

L 2250000

2016/5/29 F4F 06:17:40
B vinicl000202 ) {EME - 2150472 KBps
O viniclO00202 ) ErfiE s 2143340 KBy

[\

|
0

Lo

sigy

T 05:40 T 05:45 T 05:50 FF 05:55 FF 06:00 FF 06:05 FF 06:10 FF 06115 FF 06:20 T 08:25

FIGURE 4.18: fegadg 511 %* &



Chapter 5

/AN | ;r\ k=
\\‘P FHU.7—‘

\\4

N
. e

Rl
-
EI

—?%FR;}%}. IR T Iﬁ j\ﬁfgmé\—ﬁ = “fé_ﬁ —?'lizﬂélfé’zﬁ%‘iﬁg_i ,

B IR % ﬁ\ﬁiimjﬂﬁ_ﬁ}ﬂ\ﬁ‘}lm]ml} f#od LFNT bR v
oG ’Kl%‘i TRUPI PRI PBBR > AEGRE A

#ra {FEP% TELEH (Scale Up), & T-kFH (Scale Out )y ¥oae &
A -

MY itk e %R EALG 0 Virtual SAN g Eig o F @ R & F
g ® 10 pF oo 1t @5 NAS % RAID10 shgaiid 5 5 1% 16 iSCSI i 4= 3¢
LR 5 1.9 % a & F Vitual SAN cha x{oiE 38 5 ¥ § 0 NAS @5
b Virtual SAN A 4e50 55 2L 7 00 f 2nantE i g B G A A2 ok

A mEEL G AR DT T

&
=g

FOAAPETHEEY S PR T URE LY ARBEF AR UE FE
VMMHMNQﬁﬁﬁﬁﬁﬁfﬁ‘ﬁﬁ—Qﬁfﬁﬁ;k%{@?val

SAN AiFfe® « § B T M B AIRBERG » 70R Ak BT I A P i3

45



46

F T RT g (Scale Out ), &7 3% ¢ @R E e &2 o d 4ok L

iz FR%?‘} TR AR Ah S PR B 32 Virtual SAN B * kB¢ o
[ .

FREEH T8 e (Scale Up), 02 NR] ¢ F 3] { 4 v 82 o

A F AT 0 Virtual SAN 2 40a0 G B HERG BROTREE T 00 %
& &K chm B F R o i % Software-Defined Policy #1734 & 2
SEMBBRIB TR RE  RF BRSBTS AR TR B
ﬁﬁﬁ’@a‘J@%aaﬁwﬂwmﬁ%%“°ﬁﬂWP?ﬁ”@‘ﬁ

1 Mellanox 40G QSFP+ % i# B g 4o > & * & Virtual SAN & 4755 &%
wHEE o LR EAEE R Mellanox 40G QSFP+ k4 g i 6 {5 » 7 12 {7 3
A0 R AR BT e 10G Ethernet B RAe {4 0 i 4 @653 B it
Sl Rt B4 A R B P e Virtual SAN A 4750 I@é?—?%f#— P BF R L B ARD

40G QSFP+ #epe+ ¢ £ { ¥ aug 4 o

5.2 A K3 w

% Virtual SAN 24083 %k B > 7 M 2uenfd i APk T T RA

L LA ORI S T HEE RRRE T DR AEEE BN
GV U AR T RAERAK DL DR L AR D AT ERR T
FALE By o & P w Mellanox 40G QSFP+ e+ fm # 14 T 5 Native 5 T
LR 73 F o Virtual SAN &5 f1#* ¥ - L ehg e e BRAF R > A Rdoit 5iF
{ #7 Virtual SAN = A S e+ i iR 0™ V3 2 5 22 ¥ IR > 7 0@
Virtual SAN A 4g\EGF BB EM » e 2 7 AR L B H S -



\\\Xr

[1]

3

J. Li, D. Zhou, and H. Dong. Research of the improved identity authentication
system based on pki in virtual san. In Internet Technology and Applications,

2010 International Conference on, pages 1-4, 2010.

Y. Deng, F. Wang, K. Zhou, and S. Wu. Virtual storage image implementation
in a san system to improve storage capacity, fault tolerance and bandwidth.
In INTERMAG 2006 - IEEE International Magnetics Conference, pages 611—
611, 2006.

X. Su, M. Wu, and J. Xu. A novel virtual storage area network solution for
virtual desktop infrastructure. In 2014 International Symposium on Wireless

Personal Multimedia Communications (WPMC), pages 204-208, 2014.

D. Guo, G. Liao, and L. N. Bhuyan. Performance characterization and cache-
aware core scheduling in a virtualized multi-core server under 10gbe. In Work-
load Characterization, 2009. IISWC 2009. IEEE International Symposium on,
pages 168-177, 2009.

Y. L. Chen, C. T. Yang, S. T. Chen, K. C. Chang, and W. C. C. Chu. Envi-
ronment virtualized distributed storage system deployment and effectiveness
analysis. In Trustworthy Systems and Their Applications (TSA), 2015 Second

International Conference on, pages 94-99, 2015.

P. Wang, R. E. Gilligan, H. Green, and J. Raubitschek. Ip san - from iscsi

to ip-addressable ethernet disks. In Mass Storage Systems and Technologies,
47



o
ol

> EJ% 48

[10]

[12]

[13]

[14]

2003. (MSST 2003). Proceedings. 20th IEEE/11th NASA Goddard Conference
on, pages 189-193, 2003.

Junfei Wang, Jiwu Shu, and Bigang Li. San-mds: A high performance disk
based on memory device for san. In International Conference on Autonomic

and Autonomous Systems (ICAS’06), pages 27-27, 2006.

Yue Jiang, Hai Jin, and Xiaofei Liao. Devstore: Distributed storage system
for desktop virtualization. In Computer Science Education (ICCSE), 2013

8th International Conference on, pages 341-346, 2013.

V. Lasky. Implementing resilient remote laboratories with server virtualiza-
tion and live migration. In Remote Engineering and Virtual Instrumentation

(REV), 2013 10th International Conference on, pages 1-6, 2013.

M. Roohitavaf, R. Entezari-Maleki, and A. Movaghar. Availability modeling
and evaluation of cloud virtual data centers. In Parallel and Distributed

Systems (ICPADS), 2013 International Conference on, pages 675680, 2013.

T. J. Liu, Chun-Yan Chung, and Chia-Lin Lee. A high performance and low
cost distributed file system. In 2011 IEEE 2nd International Conference on

Software Engineering and Service Science, pages 47-50, 2011.

S. Sasaki, R. Matsumiya, K. Takahashi, Y. Oyama, and O. Tatebe. Rdma-
based cooperative caching for a distributed file system. In Parallel and Dis-
tributed Systems (ICPADS), 2015 IEEE 21st International Conference on,
pages 344-353, 2015.

C. Akinlar and S. Mukherjee. A scalable bandwidth guaranteed distributed
continuous media file system using network attached autonomous disks. IFEFE

Transactions on Multimedia, 5(1):71-96, 2003.

S. C. Deshmukh and S. S. Deshmukh. Improved load balancing for distributed

file system using self acting and adaptive loading data migration process. In



N
ol

> EJ% 49

[15]

[16]

[17]

[18]

[20]

[21]

Reliability, Infocom Technologies and Optimization (ICRITO) (Trends and

Future Directions), 2015 4th International Conference on, pages 1-6, 2015.

J. Yu, W. Wu, and H. Li. Dmoosefs: Design and implementation of dis-
tributed files system with distributed metadata server. In Cloud Computing
Congress (APCloudCC), 2012 IEEE Asia Pacific, pages 42-47, 2012.

X. Zhou and L. He. A virtualized hybrid distributed file system. In Cyber-
Enabled Distributed Computing and Knowledge Discovery (CyberC), 2013 In-

ternational Conference on, pages 202-205, 2013.

A. Glagoleva and A. Sathaye. A load balancing tool based on mining access
patterns for distributed file system servers. In System Sciences, 2002. HICSS.
Proceedings of the 35th Annual Hawaii International Conference on, pages

1248-1255, 2002.

T. Zhao, Z. Zhang, and X. Ao. Application performance analysis of dis-
tributed file systems under cloud computing environment. In Information
Science and Control Engineering (ICISCE), 2015 2nd International Confer-
ence on, pages 152-155, 2015.

T. L. S. R. Krishna, T. Ragunathan, and S. K. Battula. Improving the perfor-
mance of read operations in distributed file system. In Computational Intelli-

gence and Communication Networks (CICN), 2014 International Conference

on, pages 1126-1130, 2014.

C. M. Wang, C. C. Huang, and H. M. Liang. Asdf: An autonomous and
scalable distributed file system. In Cluster, Cloud and Grid Computing (CC-
Grid), 2011 11th IEEE/ACM International Symposium on, pages 485-493,
2011.

Y. Gong, Y. Xu, Y. Lei, and W. Wang. Varfs: A variable-sized objects based
distributed file system. In High Performance Computing and Communications

(HPCC), 2015 IEEE 7th International Symposium on Cyberspace Safety and



o

=4
9

> ;;Je 50

[22]

[24]

[25]

[26]

Security (CSS), 2015 IEEE 12th International Conferen on Embedded Soft-
ware and Systems (ICESS), 2015 IEEE 17th International Conference on,
pages 148-153, 2015.

P. Chrobak. Implementation of virtual desktop infrastructure in academic
laboratories. In Computer Science and Information Systems (FedCSIS), 201}
Federated Conference on, pages 1139-1146, 2014.

Mohiuddin Solaimani, Mohammed Iftekhar, Latifur Khan, and Bhavani M.
Thuraisingham. Statistical technique for online anomaly detection using spark
over heterogeneous data from multi-source vimware performance data. In 201/
IEFEE International Conference on Big Data, Big Data 2014, Washington, DC),
USA, October 27-30, 2014, pages 10861094, 2014.

Deng Liu, Ningfang Mi, Jianzhe Tai, Xiaoyun Zhu, and Jack Lo. VFRM: flash
resource manager in vmware ESX server. In 201/ IEEE Network Operations
and Management Symposium, NOMS 2014, Krakow, Poland, May 5-9, 2014,
pages 1-7, 2014.

F. Wang, Y. Liu, B. Lei, and J. Li. Benchmark driven virtual desktop plan-
ning: A case study from telecom operator. In Cloud and Service Computing

(CSC), 2012 International Conference on, pages 204-211, 2012.

D. H. Tran, T. D. Nguyen, E. N. Huh, and C. S. Hong. A performance
comparison of in-memory virtual desktop environment. In Network Operations
and Management Symposium (APNOMS), 2014 16th Asia-Pacific, pages 1-
4, 2014.

Trung Nguyen, Prasad Calyam, and Ronny Bazan Antequera. Benchmarking
in virtual desktops for end-to-end performance traceability. In IFIP/IEEE
International Symposium on Integrated Network Management, IM 2015, Ot-
tawa, ON, Canada, 11-15 May, 2015, pages 1268-1273, 2015.



S 2 Rk 51
[28] R. S. R. Pasnoori, H. Swapnil, and B. Radhakrishnan. Survey on application

[29]

[30]

[31]

[32]

[33]

level tools for ssd benchmark validation. In Computer Modelling and Sitmu-
lation (UKSim), 2018 UKSim 15th International Conference on, pages 341—
346, 2013.

W. Xiao, X. Lei, R. Li, N. Park, and D. J. Lilja. Pass: A hybrid storage
system for performance-synchronization tradeoffs using ssds. In 2012 IEEE
10th International Symposium on Parallel and Distributed Processing with

Applications, pages 403410, 2012.

L. Rui and R. Guocan. Design and application of teaching resources net-
work storage system. In Electrical and Control Engineering (ICECE), 2011
International Conference on, pages 64786481, 2011.

Xuejiao Fang, Jianxi Chen, Feng Ye, Dan Feng, and Jieqiong Li. Introduction
of metadata-request queue with immediate response for i/o path optimiza-
tions on iscsi-based storage subsystem. In Networking, Architecture and Stor-

age (NAS), 2015 IEEE International Conference on, pages 100-105, 2015.

S. Wu, J. Chen, D. Feng, and B. Mao. Implementation and evaluation of the
block i/o interface between the iscsi target and the storage device. In Con-
vergence Information Technology, 2007. International Conference on, pages

1451-1456, 2007.

Bo Mao, Dan Feng, Suzhen Wu, Jianxi Chen, Lingfang Zeng, and Lei Tian.
Raid10l: A high performance raidl0 storage architecture based on logging
technique. In Computer Systems Architecture Conference, 2008. ACSAC
2008. 13th Asia-Pacific, pages 1-8, 2008.

VMware. Vmware virtual san health check plugin guide. http://www.
vmware.com/files/pdf/products/vsan/VMW-GDL-VSAN-Health-Check.

pdf, 2015. [Online; v6.0].


http://www.vmware.com/files/pdf/products/vsan/VMW-GDL-VSAN-Health-Check.pdf
http://www.vmware.com/files/pdf/products/vsan/VMW-GDL-VSAN-Health-Check.pdf
http://www.vmware.com/files/pdf/products/vsan/VMW-GDL-VSAN-Health-Check.pdf

s A

MR EREX K

-~ E%E Zion PIREE

BN APE - BERBERY hEFLERPIRBIPRhFRT L - B
SATA /6 A &> 22 ¥ Virtual SAN B P TR S8 % FIRE L & X 2
- X RFEEEZBEGFI/O A6 > MEET - BEP RS SSD - -
BRSNS HDD > @ RIRE L &4k k- 0 SATA 7 hizep » T k2
e 4Pin ®ORIEE AP E AR E SATA g4 45 01 2 4Pin e % FREf o
A1 N FREEF S SATA - B- BHERELEFEEINRIRBER Y o

52



FIGURE A.1: Zion IR E & 1 4Pin 7 R

53



FIGURE A.2: - 4 SATA 7 R

o4



FIGURE A.3: M éﬁﬁiﬁ ¥ & H - B SATA T ihikeg

55



it B

VMware vSAN k& 8 2538 T

B EEAT VSAN BB 2 B 0 AP E LT E % X vSphere KB
WERE D3 S8R THAME B rREI R 102 5 ESXials (3
% 5.5 Update 1 3= & 11+ ) F &= § vCenter 2 3 # (¥ # * Linux Base
vCenter Server Appliance) # - 5 ESXi i3 &2 % 6GB ™} eze il
ZRF Ao CFMABI O REEF - BB ESAI (SATA & SAS ¥+ )

- SFMWMABT PREH -3 SSD Btk B Hypervisor ESXi
ZXEAH L OB REE Y (¥ b AR USB #5) Hypervisor ESXi i
¥ A4 B 0 2 4 3% Pass-Through & JBOD #;¢ % > Z & 1GbE & #
Ethernet 3§z

BB AP EP ¢ PIREIL #]A] 1U Zion PPREB oI B @
Intel(R) Xeon(R) CPU E5540 @ 2.53GHz * 2 {548 : 48GB DDR2 #& 5 %%
WD 2GB 7200RPM & Intel 730 Serials 480GB % §: /i & © Gigabyte Interface *
4

— ~ i# % vCenter Server ¥ Ik

Fle AR RES Y d N FFEM- 4 ARE P vCenter Server i ¥ in
AMRRE A PEEEEY OVEF /fa9> 8 2 &< % Linux Base vCenter Server

Appliance ¢ I 3 # o L@ S F|FF # I8 VMware vCenter Server 7 ESXi i #%

56



P o BRFEDRKEHE? > EB TDeploy OVF Template; ¥ 2 kR Ex & &

» OVF Template # 2% ; ¥ #-3% vCenter Server & # 1% Power ON F #% o

(&) tMailvCenter - vSphere Client

File | Edit View Inventory Administ
MNew *
Deploy OVF Template... |I

| Export *
Report »
Browse VA Marketplace...

Print Maps 2
Exit

FIGURE B.1: &% OVF # # 1

r ™y
(&) Deploy OVF Template - @M

Source
Select the source location.

Source

OVF Template Details
Mame and Location
Disk Format

Ready to Complete

Deploy from a file or URL

Center-Server-Appliance-5.5.0.20200-2183109 OVF10.ovalli Browse... |
Enter a URL to download and install the OVF package from the Internet, or
spedify a location accessible from your computer, such as a local hard drive, a
network share, or a CD/DVD drive.

Help | < Back | Mext = I Cancel

FIGURE B.2: & ¥ OVF # % 2

o7



d 3B 4% 18 e vCenter Server & #% 4% B 7% & .3 DHCP % 3 t&i4r%
ERE e

K2 pp ks & DHCP #REHR & p & A [P Plgii B om -

(Open Console) » # % » vCenter Server 1T ¥ % %L o Fp& & »

5 5 vmware °

(&) vSanLab vCenter Server on vSanlanagementversvdilocal

= i

File View VM
E Il P

Select the desired
Follow the wizard

S8 &G Bk P

elcone to UMuare vCenter Server fippliance

The configured appliance will be ready to use.
In case of upgrade the appliance will reboot and may change
its network address.

B3L thumbprints
uwCenter Server: C4:CD:56:51:92:A5:86:38:A2:55:96:F2:28
Lookup service: 7?D:71:4B:30:6F:B0:27:C3:EG:4F:D4:68:23
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Database settings select an option below.

530 settings

Active Directory settings Configure with default seftings

Time synchronization

R

@

configuration
) Upgrade from previous version

Configure

(@] Upload configuration file

Al | AREEE -

©) Set custom configuration

| Cancel | | < Prev | | MNext =

FIGURE B.6: 4421 %k 24 o

ERTRE LEFT - HR T

vCenter Server Setup

Accept EULA

Customer experience
improvement program

Configure Options
Database settings
550 settings

Active Directory settings w" Configuring time synchronization

Time synchronization " Configuring database
w" Configuring S50
Review configuration w" Starting vCenter Server

" Configuring customer experience improvement pragram
Configure

| Cancel | | = Prev || Close

FIGURE B.7: %= 4451t 3% &

# Close % =

I
=i

60



vCenter Server % £ = = {5 > 2§40 7 8 R L ¥ » & 5+ Active Directory
AR E > A5 0 112 A7 vCenter Server Appliance %% & > ¥ ¥ £ iEF

rptE TR e S R TR Mk F o

BFAPREFRIEZFSIOPH LT 300 PRE L F w30 ESX 4
B BE RS S FESR L S TSR3 SA o 1% L VvSAN
HE )% £F K F » vCenter Server 697 385 = 5 AW L& E M D
VMware vSphere Client * £ % & » » & £ 7 #%3% 8% F % 7 VMware vSphere
Web Client &% » o e 385 R 27 i P /p b B3k T3 vSAN FRB % T
P oaw g 1518 Web Client 073 ;85 7 » 2224 382 Web Client s 1 & He (71

Y=
o

% » vCenter Server it % Thttps://static-ip-address:9443 ;

vmware* vSphere Web Client #& @&

ey D x| @EA
M| R |
[ vCenter > | sEmBiR
5 BArDEER > _ » =0
[l Hybrid Cloud Senvice > _JJ ﬂ;ﬂ g ﬂ g.:{ @ o
5] e QT v VCenter TaoEk ERSEAIRE BEE Wit Hybrid Cloud vCenter
pp— 5 Orchestrator
E] IfF (=5
o s -~
T B = & = & @
< TizEs 1S 22 THEEE  EESERTE  DIasTNs vCenter
=8| Operations
O g > Manager
H Emanus )
B izt vCenter
Solutions
Manager

FIGURE B.8: Web Client ? ®aE

% » vCenter Server {6 » AP 7 & Az > - BFEHY v JnEFE2EE
ede (7 o g f B+ B 45 EEE TvCentery — FAS{rE b, L 8E 22 F

¢ :UJI ji»ﬁj‘:_},’:g - ﬂ}gﬁ,&‘f’qu ?%“F{Lo

61



[ A E.C 2 »

EFCRLLEAE: |Datacenter

= localhost

FIGURE B.9: &2 Fild <

wEL %ﬁﬁ‘]ﬁ’v‘léiﬁﬁﬂ?}ﬁ" oo BERE T2+ F 8 0 & &5 Manage-

ment > ﬁ")«*@?’—fg.—f'l B e &4 - B TE$ SAN, et i 7 i
FopARAPLE JE > TP AR IR ERABRY hE R o o g
tﬁ%@ﬁgi%w%ﬁ$w BIRTE » Bt 87 e » =
i

-
i vSphere HA MRi3 & DRS # it » MHREH LIRS { Feng 7+ 1o
g

3
PURed AP TS H - A, 2T A i EAY P BT

:]‘i}'% E‘E o
miaEE 23
k] |Management |
{iE Datacenter
» DRS []Faex
» vSphere HA []Faex
» EVC | 1= B
v EEHE SAN [ |pag:
| mE || EE

B¥FAPE I

T
DataNode 7% #L & 8L &

-9
¥

A

(415



PP P Host A8 » 25 % > PP A H - Host 8 - abs e ;¢ »
o2 B - Host J Baid et AIF Gt AT 2B H il TE6 50

EARAE I o S

4 mREE 2) M
i DataMode
{ing Datacenter
» DRS |:| RRER
» vSphere HA [ pegs
» EVC e .
+ BB SAN [v] BaER
IR I E fATF R f— -
R SAN SIEENE S FR S 48 HIFR TR O -
iz o (EALIRTEBER SAN ORI, R S
S e,
B N

FIGURE B.11: 2 = vSAN T & &

FEFBM 2R TV B4R ESXi Host 2 #4e » 3 E 7 > 7 &
vCenter Server ¥ it #3d 3 13| ESXi Host A 4% » {5 T i chf* 4 -

\

~ 2% Z_vDS (vNetwork Distributed Switch ) 4 $73% % #% %

Iy

PRTEE & vSAN Cluster ® p % £ & » 15 & - 5 ESXi i # + 17 vSAN
AL T/O R B8 F & %3 VMkernel Port % @ - Flt - KLY B e e
fE3k 0 A0 F VSAN IR B4t - 0 R 2 VM BB {8 ik TR
A 2 P ESXi A4 ¢ (AH0S R 24 ) ) T RRIBER IR0 #
LR @ﬁ‘*‘] T nE & B4 o AT0 VMware 4 € ZER 2 AR
¢ s 3% 10CbE & s e kg -

N

“vm

& vSAN TRE ¥ > T 0438 vSS 2 vDS - ARE A IEE R d AP
FHEAPIETT Kk p T NIOC (Network I/O Control ) 4z & 4] 5 %
g% e LACP i R E# i R g - e IGOE ERIRH > b i kg

63



VDS A4 R H AT R Rk R d S N F B G AR Bl e R

PR T MR T AR l'&ﬁ}%? ARtk T ESXi A e s R oo o

R R BE Tepsa, 8> LBEFTH? w7722 IDistributed

Switch 5> 4o B3 V& =

-

i |D8witch

= THU_HPCLab

3 iR
4 RIHS=TRY

FIGURE B.12: &% vDS 2 # % -4

ERTRE
IEEA R SIRERS -

3 fREEIRTE
4 EM455ERE

(o) ARIFETAER 550
AR Vidware ESK 5.5 iER EEARFFEE. 128 TFERINE: BERETMES. LIRigneT LACP
XN

() s3T50
AR Vidware ESK 5.1 iER EEhRFFEE. 128 TRERIhE: ERiRE O ETIER. M it
T IEAEEIRER L LACP.

() SymaarinER 5.0.0
HARARE ViMware ESXI 5.0 iRR: EIRhRATEE. 1211 T2 #RINEE: Network /0 Control th{EREER
ErEREEREER. NetFlow LR EEREE,

() ARIAAIREE: 4.1.0
AR Vidware ESK 4.1 iR EEARFEE. WITIRHE TRERINGE: LI B S B aa s L R
Metwork 110 Control,

() AHASIREE 40

AR Vidware ESK 4.0 iR ERIRFAEE. SR iR EE R R0 L e S R E A,

FIGURE B.13: iE# vDS 2 # Bix 4

BEFAFRERES 7P 4> * Network I/O Control » fe #-42 = FpKk g &
WHE e B £H -

EREREE
157 LITEER S B - ERE B0 o EER e -

HiTE- a

4 EMS5ERE p—
Network 0 Control: | B |~ ]
TRERIEIERAEHA: [[] serrrmspidizie it

FIGURE B.14: i = vDS 2 # B & T

64



R (S o APRaE 2 = BAN R E S A B B VMotion ~ vSAN
Data Flow ~ VMs Network i #* » I {8 % 4p B e NIOC g n £ 4] %
VDS A ECR PR A ER ¥ o

=2, Wes Bt ERe

EEHAR
3 EMHSERE

i@ |DPorGroup

{18 @ vSanvDSwitch

FIGURE B.15: > vDS % 4 ® VMKernal & #

2 iR
v 1 REEEIEE SRR
> BB AT -
3 RMER: _
- g EC B
EBERE BT | v
O EiEsE i IenNETE e R,
EEEHE 8 g
ERTEER. ) [~
VLAN
VLAN $EEY: = [+]
e
[ BT ERHE

FIGURE B.16: 2z vDS 2 # ® VMKernal X 2.4 &

2o R R Ao B o

65



w2 VMotionDPortGroup 0 % DSwitch-DVUplinks-14 (]
VLAN EHBIEE: — T 10 NIC S ER)
EEfEREEE (0) L7 2 (0 NIC {TE )
- 7 3 (0 NIC 1 E+)
£ VMsDPortGroup 0 % i 4 (0 NIC f1EF)
VLAN S5 115E: - —
EEfEERE (0) )
[
& vSANDPorGroup 0 %
VLA 5B IS -
S (0)
L 4
FIGURE B.17: vDS % $& B it 3p3¥
v g AP AT A RTH vDS AR L B ATE R A G E 5.5.0 5K

RN AR E g W

At i3 @ 3% LACP (Link Aggregation Control Protocol ) 3%

TGN i 3 vSwitch F a0 @ FTAR A g fE 4o g 5k LACP AV B B3R 2
EF 3B e T g B R S 5N o fe - '%'_Q,__irh{
LACP # it FREXR T HPERIELE L 6 > P WPRIHEES L R
KK g4z
F ' /M VDS TS§1{E "l{ﬁ Irl]'_JAA(IPJ’ T gl\!:'l%n'!' %{»% ig °
o= DSwitch | EhfE
AP WE | we
TR | s | 2R |
ETl LACP
Ei- vSphere Distriouted Switch EE01@5ETY | ACP EIRe]SE M {E RSN EREERIT ESK EHEND EHEIIRE,
P RIS RBET LAG
LACP
A VLAN +
LAG E MEEEREhE [-E VLAN
NetFlow EEATES.
ERBES
RRKRBRT

FIGURE B.18: #7# vDS < # % LACP iz

66



Wi ERERRN ?)

&l lag |

SEFEHE: 3

1t EE

AFFHES: | FEEFOEAY4 1P [T4EF: TOP/UDP SEi5tE [

SEEERR

IERIL EE—R TR ERArIRIER] LAG ER VLAN 30 NetFlow [FR] - MRAREEREE . SRWFE
FATE BT R A R AR SRR .

VLA 5B LAN FEpiEER
VLAMN EFERE]:
MetFlow: BE

| omE || EE |

FIGURE B.19: vDS % # % LACP i 35 % %

FrAPL FREHAETWBEY - K 2 F L2 Switch 0 Link Aggre-
gation Groups(LAG) % %_-
NETGEAR

System Switching Routing QoS Security Monitoring Maintenance Help Index

VIAN | Auto-VolP iISCSI | STP | Mulficast MVR Address Table | Ports | LAG

LAG Configuration

LAG Membership
LAG Configuration

I
O s ~1

[]  upLink 6509 lag1  Enable 3 Src/Dest MAC, VLAN, EType, incoming port
[] vmMCS Bond1l lag2 Enable 3 Src/Dest MAC, VLAN, EType, incoming port
[0 vMCS Bond2 lag3  Enable 3 Src/Dest MAC, VLAN, EType, incoming port
[1 vDCS Bondl lag4 Enable 3 Src/Dest MAC, VLAN, EType, incoming port
[ vDCS Bond2 lag5  Enable 3 Src/Dest MAC, VLAN, EType, incoming port
[ vSanMode0l vSanLab lag6  Enable 6 Src/Dest IP and TCP/UDP Port fields
[1  vSanMode02 vSanLab lag7  Enable 6 Src/Dest IP and TCP/UDP Port fields
[ vSanNodeoz vSanLab lag8 Enable 6 Src/Dest IP and TCP/UDP Port fields
[1 vSanGateway vSanGateway lag @  Enable 6 Src/Dest IP and TCP/UDP Port fields

FIGURE B.20: 9 # 2 # ® LAG % %_

PO FERARRETE L RE SR 3§ FlL T - BRI &
A R R 0 A PP E W PRI FP A P RT AR E L fE

67



b g akRis o A 2RO NIOC IR ERFIR AP AL EE S
TEFRBE o AP RT FRY > AP ¢ & NIOC 41¢ o 5 F 5 PRAEE A Y
Fax % (Share)y W blen? A FRET > N RRFTRLEFLE L&Y BN
Boom R T RERSY EES FIRIZEL 0 2 R ETRGR o

TRl A AN eniplEg (7 0 gz sk NIOC R e ¢

£ 498% (Management Network) - 20
FPeF#5 4985 (vMotion Network) 50
VM JE #& £ #4985 (VMs Network) - 30~
vSAN Fi #4938 (Virtual SAN Network) « 100

FIGURE B.21: =3 NIOC % Z_ig

2w g€ _vCenter Server ¥ 0 BREF | — R —-vDS I TR E
G N RERIMESANERR T S o e B A VSAN en T HF FE P
BLIEGEIE D (8 BT HiER T T ALK o

w
A
B
(g
g
=4
#
=
>

TFRECH PR IR BTN AR T KR F 5 R U R

% F 55023 QOS Tag» H ¥ wen@ Ul pepein & 4 7 § $RAFE
iﬁ%mT’?”&*W“ﬁﬁwﬁﬁﬁﬁﬁ%’aiﬁﬁﬁﬁﬁﬁiﬁﬁﬁ,
i ¢ %F MG+ aiER E T50, kA F 50

BT A 2R R R G FRT > AP R EENEY vSAN F

BB TR R 1 R ) SR AR TR R

68



vmware® vSphere Web Client # &

{1EE ) X @=vsanvDSwitch | @hiE -
iy B | 8 || 1 mE zasem | e
[ vSanvCenter
+ [l THU_HPCLab B )
€3 VM Network
@ wan ERANAER: 9

b @mvSanDSwitch-M HEEE 9.000 Gbitls
-5 Switch Metwork 110 Control:  E52F

£ vMotionDPortGroup

2 WWsDPortGroup +

&VSSHDF’OI‘IG[OUD R iR B BRI (Mbps) EdRTEREEE FEEE QoS R IEFEHE

24 vsanvDSwitch-DVUplink AT EERE
Virtual SAN Traffic ERH & 100
Virtual Machine Traffic EiRH B85 30
Fault Tolerance (FT) Traffic B|EEH  1E 50
vSphere Replication (VR) Trafiic B|EEH  1EN 50
iSCSI Traffic EiRH IEW 50
Management Traffic EERH  IEW 50
NFS Traffic EERH IEW 50
wMation Traffic EERH  IEW 50

FIGURE B.22: NIOC /& ¢ 2% &

= ~ % = vSAN Cluster DataStore #% 7% % &

P vSAN AP o B EREREE TN L EE 2 - B vSAN

~m

DataStore » @ & > vSAN Cluster 0> ;4 » B 4w g ¢ FH I & @ HhE >
vSphere Cluster 7= ;X § 4p 0> » :T"'T-»%L;/H.‘? 2 ¥ DRS ( Distributed Resource
Scheduler ) 2 HA (High Availability ) #8415 & f- 4= o F]yt v m § 2N i
FAGRE R 1E TE# SAN, 38 P > 240 et » T4 & 2e0 ESXi Host
WRE > kA g g B FIA P aE 2 FF 3K 7 vSAN DataStore ; v - &3 F & w0

ll_.‘- \ 4

=N

RIS E R MR AR B LR AT o

LEE lF“mPi‘%mj#f# v B 4F 2 s X vSAN ,L’[t}‘fi}blff#é &) s F*;}-—QFIQ‘L}_ 5
AN F SN X E- BEAE SSD AARE - ALY SATA A& 1l %
1%\35’1’751‘%’}#-&\?"3 T

69



TR

@l & -=¢
Bttt ¥ B P EIREER AR e Loyt k]
+ @ 1047111 2/2 [Ehr 1) thmEs B
] RIREEFAA (0100000000425443523434333130313956343.. 2 el =t
~ @ w11z 212 Eidis i AT B4 1
= RRLEFA (0100000000425443523434333230333245343.. 2 HhREIT
v [ 10.17.1.13 22 E g AEREF  BHR T
= RHRERFAA (0100000000425443523434333130314134343.. 2 sl =t

FIGURE B.23: £ &k i ilis v in

10.47.4.11: BEE

o mEaEn =g man FiRE Hiefke AR

B Local ATA Disk (t10.ATA INTEL_SSDSC2BP480G4 .. 55D 44713 GB  #EREE - Eittis HEAEE
[ Local ATA Disk (t10.ATA WDC_WD2003FZEX2D00Z4SA0_...  JF S5D 18278 i ERAF = 2 HHE HiEhnmE

FIGURE B.24: ¥ - ¥ B a3 vk ik

] vsanDatastore = &hiE ~

AP HEE ERRiEE | B2 | FERAH

(S| wrms | | AR | | spEraTiE |

H M

L& [T —,

ST #¥EY  wsan

BE
- B8
HEE 546 TB

HEEAZER  106.57 GB
=] FRZER 535TB

FIGURE B.25: vSAN %% £ &R

Pok? 4832 S ESXi Ao F- S ESXi g isivmug M5
PREERE AR - BREBEEEY T30 - BHESSDABEME 13
TR - SRS G  d WRAPwG g fE 2 vSAN BAR 0 T E
SRR T RHE R N GRRE VAR TR SANy i LR N

AEFE 2 BRHBEETT o hoT B

70



% 1017111 - Bt aFan 2
B BIE— S50 BHE AR M REFIEETEEE -
& EEesr  ©f e E et
HHEERHTR.
0 {EhAE ot
ik B — S B R -
=3 ug s
E=
01{EPAE t
| o || mm |

FIGURE B.26: & #*1= > vSAN gt

Az B AT &I R RS > AP e vSAN Cluster 45353 4o

=

.

71



v M M v

VSAN Storage

480GE 55D
ZTB

SATA Disk

FIGURE B.27: vSAN I35 % H#

72



"& vMotionDPF ortGroup ﬂﬁ % .
VLAMN RIS — .
¥ YMkernel @8 (3) ]
vmk2 - 10.17.3.11 O — |g
vmk2: 10.17.313 o | |
vmk2 - 10.17.3.12 o0
\ EEfEHESE (0) L
r& vilsDPofGroup ﬂw % | _
VLAM SRS — -
v EElEESE (1)
Wing.1_LabPC FOHD
ré':.nf‘.:‘.anIIJF'ltthlGruu;:r ﬂw %
VLAM SRS —
¥ Yikernel R (3)
vmk1 - 10.17.2.11 o
vmk1:10.17.2.12 i |l
vmk1:10.17.2.13 i |l
EEBEHESE (0)

fr vaanvDSwitch-DVU plinks-13

-

» B 12g1-0 (3 NIC §7FE)
» B 13g1-1 (3 NIC £+ EE)
» B 1301-2 (3 NIC £+EE)
T 10 NIC fTER)
T 20 NIC fTER)
7 30 NIC fTEE)

_% lag1

FIGURE B.28: vDS .?#i*’;:}gﬁ;’#ﬁﬁ

73



i C

Mellanox 40G QSFP+ it &% 2_

B

i il 1t 4 A5 Mellanox 40G QSFP+ e it + % vShere ESXi & & 2 w0 » 34
R AL B BIOS REAFEC ERENTZA XL o Set CPU max

performance ¢ Set C-state disable ¢ Set PCle fix to Gen3

Fli* F8chi B BIOS fEREREL T P& - B2 AREY NI &0 &
Foo #ru 4 CPU enpF ek + “’Kg Ava g o @ PCle Bind ok & e R
TRE A E R e GRS kSR S - LB AP R i

F%ﬁg , l[;%]“”%f{ ﬁ&ﬁ»" szre e BIOS &7 ;/L: LS

@ f vSphere 6.0 1 F kAP o K ALE K iz Mellanox R R gk E

#2378 Driver » ¥ ¥ 2 Zpd 4258 % & #.d VMWare F & #rin@ihe e AP g

ToFrel AR DA BRbie 0 LBk (RN -

FIGURE C.1: s ESXi % » e i e

# ¢ % Mellanox & frehs ¢ 5 3% & > RDMA et » LFEE E > 827
PR R 0 g A S 1 IRE TS BN 0 AP B - B

2% RDMA #-% o

74



k1o _.'_1 mo _1 -1

1
I
m

]

“
i

i T e T = T

[T T e B 5

el

FIGURE C.2: F£zu RDMA ik % »

FEsn ESXi P s v @ % e+ ‘}'F‘—E .

FIGURE C.3: 7z ESXi g+ 7 H

Enable NetQueue support ESXi A g% iR ™ » VMWare # NetQueue ¥_
Disable e &8 _F| 5 A @ iFd cmFEitE P P » §F L2 B XK B
1Gbps thfe i+ > T A B 5 BamB B R * > Sk L7 RS
Barkil 5 fe 4ok §- 3E 1Ghps et B PEE 305 BAKBR Y > NP
i 3 §AEY R4 0 T 1Ghps HME TN A e [/O T Rk B
oo A et IR LA LE R BRSO

e 4Bk i /i o 4o 10Gbps & 40Gbps i+ 5 oo g pEF] G e+
HUE R A ¢ BT A /0 Bk E o Ty ‘“F‘i‘-@i/ﬁmﬁ*fnﬁﬁwl" Bt ih
BRI E R LR gt o

1)



E 120.109.150.239 - Edit Advanced Option

VMEkernel BootnetMetqueueEnabled: | Yes

Enable/Disable MetQueue support.

FiGUuRrE C.4: fx* NetQueue

FiGURE C.6: kx* netq num rings per rss

BT RSB ESXi A # CPU stk 2> N &% s BIOS % %o
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(=) High performance
Do not use any power management features
(_) Balanced
Reduce energy consumption with minimal performance compromise
() Low power
Reduce energy consumption at the risk of lower performance
(_) Custom
User-defined power management policy

(o [ cmea

FIGURE C.7: % T_ESXi i # &y 3% 7_

Bl 4ok R BRI B o P LR R TR GRS
L R e - B RHT) VMX R b

| Comouratonparameters

Muadify or add configuration parameters as needed for experimental features or as instructed by technical
support. Entries cannot be remaved.

i

Mame Walue
toolsinstallManager updateCounter 3 E|
tools remindlinstall FALSE

ethernet pMicFeatures

replay filename

scsili0redo

vmware. tools.internalversion 10246
vmware tools.requiredversion 9541
migrate. hostLogState none
migrate. migrationld 0

migrate hostLog

JESXIZ39VMLInux3-722bcb34.hlog

Add Row

|| cancel |

FIGURE C.8: fx%* m#ism i o+ 142
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