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1 B840 R

R B — N SRS T 5, T RERATA R TR FIB B
1.1 Fds o miEAs

Fo 0 7E i £ B L HER D2 R AR R, R IR
WA B
1.1.1 RENLHIBAR

KAHL(MainFrame) e AR 24K ) — B 18 P £ J9 5000 oo i 0ol 55 R 4 )
HER, HAR 2 A R AT BT

o ALAHHALI CPU. NIERILER

o Wil AAEITANE

(R T HL R 7 40 i R

© IR B R P

o NYEINE Zutk

o RTHLME, EIEHAMIFL

1.1.2 Bem T RS 4%

KT REA AT S, Hlb SR 7R KLIORE )y, 7E— R
LSBT MRS AR I, OB A

® CPU. W EENXL 1 (DAS)

® LUK B R EIN R SR

o W[l

{ELIK 63T AR 45 A AT SR A7 78 1 22 )

o LI

o VUL ALY

o TSRS, MRS AN B ik (SPOF)

1.1.3 L A ik
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B2l 55 SFATFIFEL B A RE DB 230 X T EHZEAFf# (DAS) , 4k
W 20 2 A At s ), R BRI T, DAORIEAR 55 a8 i b AN 2
FEEIERI AT .
b A AR T RN UL (AR S5 i, SR BERIILEA. SR AE
i B, JERARIRIRITRES, b A 00 T B A
® AL BT AT CLBR S A i A R
® il RAID HU&E s R I S 1 AR 5 S8 ML 51 RS A Bl 25 2k
® i LK BEAT A7
5 T AR MR ARAFAE LT P 1 -
® AW, (HEWE LT A i E

® ZRLMEZIEE (SANZEF), WWPNs, RAID 4, %, fifffsdss
=)
®  THEAAMGE BT H AN EL A BA

1.1.4 R H

HivErs, FATATLORELR], Hedli Ot SRR H R BRI R
WA, ML E 5] A2 0 TAE 3R OS U HAL(VM) KT s T —
YIRAEAE 2 b o AL IN 10T B 55 S R T 2, (HH g 1
AR R R G [ . FURRAEAT

® I{ERGMYFLE RIS (VM)

®  SRUHITHEAL AT LIS TAE R

ST R DM AT AE — 58 B 7] R

o I E, EHLE RN

® B BANLAYE AT, VAT AR O e Y B

o LTI

o IR L TR AHIRA
1.1.5 HEAUAL Y A2

BRI R B O S HIIRe & 7%, BE%E vMotion.
HA(High Availability)#1 DRS(Distributed Resource Scheduler)%% IhgE 1 H E,
F P AT DASRAS SR R R AL i o] R B AR v AR SR 8 se ). (R AR 23R
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B, b e AT LG IR AT, (Ha2 T WL G KA R 41
[ SR T 2 S EAE# 10 FRT

AR LA -

o Rt E R

® R I R&shATHEES) (DRS/VMotion)

® VM HB&mrl T, Byttt &Y SRR

o LI EK

{BAFLELLT I g«

® RN TRIE I K3 BUE & A7 G R
FAAEY 2 5 R B 2 B PR B v i B AR R
FH A I A7 it S50 B e B A i A B AR
A B2 S BB B ) 4
AP B ST IR
v" Datastore P VM #1 LUN (1)L b
v BBAR A AR R AL 1/0 /K
1.1.6 [EHZAHEEL(SSD)

SSD A LG Al B B 2 1 B R sl T ASEEAR = 1) 1/O 1 RE, A2 1/0
HRET. R, BEPAEVERETR = 2, 1 S M 2830 ¥ A7 i e B e Ab B 4 oK
/0 B RE ST o [ BB A I SRR AT

® [l fk% HDD H4& H TR

® LK FIHER 1 SHHER ]

(ENEEN ER RN

® JHIMBLEL _ERIAAE VO L TH B T A7 At il 5% R0 W 2%

® BIHKIRAFALE

o [EHIELEAIHE Ik
1.1.7 =Bk

5 HIAE A A2 — AN 0 5 S T B U0 sl R — b ] AT B AR A el AR
BERIIRSSIBE ST BEB ZIIBIN, IT. NS AREH P C 4.

VA2 K IT V8 2 75 2 1T SR R A= IR 77, WU AT PR S A
fH. WRTIEWHE, MATEEERAAA MRS, MIXATREL 51K 1T #in .
AR %4 .
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RS IR OB

. BN R

o PRESZIMME(TTV) /FERAKTTHE
. LIEMRSS N SLA

o [ElGeIE F A FT ] /& AT 5/ MEREFE AR A R ARALE
. I3 e B

o FRSIPRYFHEAT R (— LRSS

=HIFR
EHAEMAFWT ALBERTR)

. B ARPAR %5 (SaaS)
o ATARERA:/ RS i T 5L url HiuhkBE A F0VE 9%
o f3il41: Workday, Salesforce.com, Google 18 5% %
. 15 Bk %5 (PaaS)
o JFRFFETG
o f3411: Amazon Elastic Beanstalk / Relational Database Services
(RDS), Google App Engine %
. LAt it R AR 5% (1aas)
o VMs/Containers/NFV Iz 5%
o fi41: Amazon EC2/ECS, Microsoft Azure, Google Compute Engine

(GCE)%%:

IT £ SR

PR T AR AR IT PGS, 1T /T MR, 8 3Kk 0 — ik
o BTy BEIC B IAE N &R, BRI A = 89 B RS AR GE R . X
P AR AR AE 1T SR — X 7] 53 T IT AR 55 A9 55 SR L

1.2 JEIR ) E M
T4 R SE 1O KT R (6] FaE R A«

i H FEIR i

L1 cache reference 0.5 ns

Branch Mispredict 5ns
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L2 cache reference 7ns 14x L1 cache

Mutex lock/unlock 25ns

Main memory reference 100 ns 20x L2 cache, 200x L1 cache
Compress 1KB with Zippy 3,000 ns

Sent 1KB over 1Gbps network 10,000 ns 0.01 ms

Read 4K randomly from SSD 150,000 ns 0.15 ms

Read 1MB sequentially from memory 250,000 ns 0.25 ms

Round trip within datacenter 500,000 ns 0.5ms

Read 1MB sequentially from SSD 1,000,000 ns 1 ms, 4x memory

Disk seek 10,000,000 ns 10 ms, 20x datacenter round trip
Read 1MB sequentially from disk 20,000,000 ns 20 ms, 80x memory, 20x SSD
Send packet CA -> Netherlands -> 150,000,000

CA s 150 ms

(FJR: Jeff Dean, https://gist.github.com/jboner/2841832)
ETEIRME S CPU VT R E 2247 75 22 0.5 980 3] 7 WM AZE (L1 vs
L2) , XFTNAE, Viia BIE Sy 100 ghAb, i — A EASAE A 4K 120 75 22
150,000 gh#5, B 0.15 ZAP. A RIAVEH — Ak E AR (Bl Intel
S3700 R4 , EANEAREIUWT:
® [HHL I/O PERE:
v BENL 4K 0]k 75000 IOPS
v BE#L 4K 5]k 36000 IOPS
® T
v FFSEATIA 500 MB/s
v LSS 460 MB/s
® JEiR:



NUTANI

v BLREIR 50 P
v HIEiR 65 b
1.2.1 W% &
X ARGAER UL, A LT LR /O By
® Jt#fiEiE (Fiber Channel)
v’ 4/8/16Gb #1 32Gb
® LIUKM(tL#E FCoE)
v 1/10Gb (40Gb Infiniband)s
BAEH Intel S3700 41 [ A& 45 1) 500 MB/s 12411 460 MB/s = 7 FifF
NitEEA, ZEWNT A
numSSD = ROUNDUP((numConnections * connBW (in GB/s))/ ssdBW
(RorW))

R SRR & DZ B IIHE, A58 CPU LB A 1/0
dse, ik CPU RYALEERE J1 ot ToRR

X 28 717 5 o 98 T 1Y) SSD M
Pt a1 A R 2% 5 B % 1/0 5 1/0
X 4Gb FC 8Gb == 1GB 2 3

X 8Gb FC 16Gb == 2GB 4 5

X 16Gb FC 32Gb == 4GB 8 9

X 32Gb FC 64Gb == 8GB 16 19

X 1Gb ETH 2Gb == 0.25GB 1 1
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X 10Gb ETH 20Gb == 2.5GB 5 6

In BT AR A B, W SR AR B — BB SR 4R L) 1/0 BE /1 EAR Hok
fH, PEE R RE S OIS, AR A R4 58X N 1) 1 BB O Bl A48 1 Ab 2

ap
He o

1.2.2 PNAFIEIR K550

SRS N AE I AEIRTE 100 GNFD 7o A (AN IR 285 S it R IR N AR B IR 2 AN TFT ), 3R
ATAT LIRS T A 5

® KHINTFEILEUAEIR= 100ns + [OS / hypervisor JT44]

® ML NIEILELAEIR= 100ns + NW RTT latency + [2 x OS / hypervisor JT4H]

WRBAME I — NI RTT 5 0.5 Z#0 (A RIS #ALIE R 2 A H),
R 500,000 Z9#>, 15 A .
® ML NTEILELAEIE= 100ns + 500,000ns + [2 x OS / hypervisor #7i]

WRBAME B — AN AEF PRIE R, RTT HA 10,000 49%5:
® ML NIEILELAEIE= 100ns + 10,000ns + [2 x OS / hypervisor 1]

XHEWRE A AR EARE PR 2%, SAMANATIRAL, B
AT 10,000% M 9F4H, X+ — N HEEAR LT S, XA ER I L
Al gEHEId 500,000%-

N T GSRIEIRHITTAE, W55 a1 S A7 SR NS T2 T

1.3 2808 vs A% 22 1]

7 PR I R A P 2 AR P R I 4 e R — MR BB 105 . 7E
5, FAR ORI — H A AR 0 S B

(ERTHRAE RS (0S) HH P LIT X B

. A% 25 (8]
o FRIERGH EARERLHIER >
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AEFRSE, A E B
o A EWIHE B IKENRE R A BEAE 122
. FI s a]
o “HALK—1]”
o IXFENZ BN HIRE I ANEERE FITLE (3 5
o BRI A AEAIHAT

XA A A AR, CMEERAE RGuiafy, 7fE4ksbd A P AN %S
[ H, FRATR e e X — B S EE 2 A«
o ARSGAH
o N4 W% (kernel call) , it Wy (Fd)5 &7 )5 H A
M AZ 58 AN TE S BEFE HIE K
o LTRCYIH
o BPIAT N BN, RZINAR

Blhn, FR AR AR S AR RN RG], TR R
1. AR AR Bl 5 N
2. ERARGHH
3. B UERB|I N
4. WNEZEIEAE
5. B IKENAE AT E AL

TN Bt R
—
( Application )
User- 4 Shell Lib |
space |
v } v
System Calls
= 4
E(emel Modules <«—» Drivers }
H/W

K. PRI R

oA — AN — AN 2 SR B A TR RN P A% 25 18] 355 AR R R Bl
. F P 2% ]
o HEHW RIE
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IO GEHEFED
o TRERLFEALT
RS UIH e S Rl (~1,000ns)
. A% 75 (]
o JEHEAL
o UK MR
o TREM EAFR
A ol NI Ei

1.3.1 #eif 5 b

F— MO R AT A B S A RAE B, AR R E A HIRA,
. i)
AW, Flan —BERERER
B5-: BAR, EonasklHE R
TR CPU AbEE, (HIEIREAEK  (H2M K/ 1EiR )
TH B N A% R T A B AR 18
i[5 S NV I
. HH
XA, RFE—A foo 1FR"
25451 Zﬁilﬁi‘{ﬁﬁ
TU\@ “CPUmRL” , HA—E
HHE A H S ER

o O O O

o O O O

1.3.2 Bz B =26 /5

B 5 15 £ 1 B AR A kSR AR bR (45114 NVMe, Intel Optane, pMEM) , A%
R Z AR B OABOAMI. N T HRBRX SR, VF 2 4 5 p i i 5 ks
WM S EIH P22, USRI R .

PR IR EREMERE T R B (SPDK) AI¥E -1 T &K £ (DPDK) w218
Ul XL H B TR BN PR A P AR R T BRI AEIR, S T B
KR -

AR OFE I RBEI N R AR th %O R H O
1. R BRI P R s 2R A8 i A2 WAZ)
2. %W A D

H5Z R T WAL, X0 LSz E s R, BN EERE T
. A v e R 2R G218 FH AR o Dy A PR
. EAE/TEIRIN
. RS



NUTANI

N TR K A Y S B A R A

ﬁ
(» Application )
! v v 1 3
4 Shell Lib | | Drivers <«
space |
v v v
System Calls
= b

|

|

|

|

|

E(ernel Modules <=9 Drivers } |
|

v

H/W «— 4

R IR R e e

szfr b, Nutanix JyEH AHV 725 (vhost-user-scsi) FF & [ — 2 84tk 52
T IEAERE SRR R T4 SPDK T H .

1.4 Web-Scale

2 RE: Web Scale, —Fh BBk 440772, 1w AR A 22 A Ao
PHIRAE, T DLST I EL IR R D e R

XEI KA 41— L Web Scale FERESEM % OHES, LA A FRATEER
e . JFURA2HRT, LIS T iR Web Scale NEMEREMEY &2
Google. Facebook £k Microsoft &5 At FLIE: R ARAR . 1% 284 3 FH TR AT 47 J8
AL 3 5 B BT AR), I HaZ i HEk.

R SRINE? SRk

o Kk, HIr WREEN

® ISP K )

® NP It ) 7R R A

A —L%T Web Scale 842K FIHE S -

o HELG
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® IRffE MR e

o /HMiilHIBEARS

® ANty

F A AH M

® LT API [ H SIS 15t

o {ENLHL A

o [HikEnE

N T ANBOAR AR AR R AR X LE 2 1 8 X
1.4.1 a5

XS TR & M B AR, FOVAAEAR GRIME. M2
MEMEAFR . HE, RO SIXFREIR: KA (Natively) FHHAEZ A
PGB — ML e . fEIXE, KR (Natively) & —/N 8. T HE
IAE R, HAf—E R RARIMEBE S, AR R E K. T
Nutanix, FATRIRHAG T E A RS BIFRAT AR — S o XgiEIE
ERAE KRR A B N ARG AL — DM SLH) . PR SY RIERIT.

AL T

® ST R

®  AKHh1/O abEE

® HBRMEGIHE AR RIS, SR

1.4.2 B ORI setl

B R REA R AT A D P el AL R BE A 2 E 3l I 3 AT AT SR S I A
CRE A, X EEIEAE 2 A A O RE R A2 7 SUSE (B4 ASIC/FPGA £%).
XFF Nutanix 15, FATRAEGHIAGEZ (G RAID, £, K45 )R
PRSI, XA AT AERRHE R x86 A1 _E 1K) Nutanix 12 fill R LA
CVM(Controller Virtual Machine)y. (yF: Nutanix 3 #f x86 1 IBM POWER
2K RH R AL R SE R B AL B IE A LA A R, AR R T B RE 1 b
BEAT AR AR

UFREAE T

® PR A A
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® HER VLA BRI
o A I LR m A TR R
®  fEHIYIBR A I BE IR

e — R EAE U — T, SRR AR IH B REE TT LB AT BB B AT
TFHIBAE . RERAE R AR I P B — & - A AR SR T LA AT BB B R
fF, I H AT BA S 3 s B A — Bkt
1.4.3 KB IB RS

AT B IR R G KM E G B — R R AR Y 55 5 [ B SRR E A B
TR AL BN 55, AT AE B — A e RSt LS &
R AR R TSR, TEREFFRRE B X . SR A R G rIA% O AR 2
WA o I, TE— AT 55 AN A1 I g 2 A 3 g ot O
XA RGBT VIS S i, AR EREMBRKHER. 1£
A RAMER, REGEEF A E ks, s AE . B
REBEHI Rt bs 7 AE, EASIEN— DB IR TR, (T —MEE
(s BAR— NIRRT ) ER AT DA IS B 5 S e BOE i i T RIER 2 B 3
A AR OT AR EREMAT EE R, £ master KIMHIIHOL T, ikt —
AHH) master, FJH MapReduce FIHLHIR 2 ECATE S IR . HIEIER UAE
T

® AT ELLS RS T T

® f|H MapReduce “EN LI AT 04 AT 55 AL R

®  UFREL AN BRI, SRR AL

(2R

® JHERHL PR (SPOF)

o AT AR, T ERAT AT

1.4.4 HEMAMY e

PEEMZNEY et 18 N — BRI ha, 56 BRI ] LAREE 5
JELMEREIN R G TERE . LI R 2K P AT 45 M #2 (AR 2 MR J O RT BE AR ¢
AR plan, MBI R =R RS AR,
FIATIX S ARSI R . B e A 55 A AU I, DA RESCBLAF i T RE I
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BRI R . ERMR Nutanix FEERESF 6, Z0A] DRI BEE Ym0 3 i =]

IRE/NEE
o HETAHE
® AR R E
o MEFIEERITERE A E

o ZHEMETHNREE

XHERE
®  FAEAITHET R BRI AT A B REAN A R A AV R
PHAET

o HUNIBITIRY FE;
®  (EAR(TRURL T 3RS — B PR K
1.4.5 045

2k LRIk

o I EBHER 2 MR A T BUR ML R

ECREYE, 3% vMotion. HA F1 DRS % 5 B4E 3017 fik

VM [P KA et 688, i L3 InA7 G B0R 4, R
[ AT AL LR AR 1 AL /O 1), E AR AN B AR U D09 28 1% 1) 25 75 SR (R 00
55 IO 245 (V) A7 B8 LA U I K TG 5 R AR, B 3AAS T 2

Wi G B 2 AR AR SR AT A

I 45 i ) SR A7 AT FARAER R ) 0 S Bk R R 2 i, (ELRE 5] N T S 4L
N T SERRAL GRS [ L, A i A 355 B0 e AT R SR 47 28k

W A A NI A 1) JE R AR ) B 1) B 1Y) ) P M R R G HE AR 1 T 4k

Web Scale ftt FiEA4: 1
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2 HE_#4r: Prism

AAA ke Prism, FEHIHAR, v oI g iR A s AU B R S
T o

2.1 BHTTA
AR 5T L EDUL ™ it Nutanix P 8 % 0 4
1B AT AR BT R DR A THEAT AR

2.2 Buf

Prism s& — N N R IRE &, OV 5 Nutanix S8R5 3
ISR G S RS o IXBERE ST o0 N N2 5]«

®
v HTML5 Ul, REST API, CLI, PowerShell CMDlets £&
o =M

v ORSE XS EM, IREEITEIRES, ot fniEE
T B SRR T /E N Nutanix “F & —5B84 1 Prism HES4RE :
Interfaces Management
AL A
( 1 [ )
(HTMLS ul ) ( REST AP ) ( Policy ) ( Services )

A

' v
VMs Volumes | ,,. | Containers Managed
Objects

Prism

K] 5-1 Prism {5 42 )
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Prism 3= 2 o 5 N A 44 1l
® Prism Central (PC)
v AR, MSEHZA Acropolis SR, DUIRABLE . £
EHFM. Prism Central & — AR GRIUML , AT
E 1 Acropolis ZE R P BAERESM A
v B MEREH
® Prism Element (PE)
v ORISR, TOTAREREEANEZIT, B Acropolis £ RFHR
HHCAWER Prism Element
v R
N K$5 H7E Prism Central £l Prism Element 2 [7] ({245 % &«

Central

Management
A

Prism Central

v v v
Prism Prism Prism
Element Element Element

l Cluster I ' Cluster I I Cluster |

L J

Y
Local

Management

K] 5-2: Prism 2244
LREPIR: T RIBEEE G E (Bl NMEREZ AN L), #ilE
H Prism Central >k L B EAE, NFTE SR S50 AN 25 .

2.2.1 Prism [P
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Prism R$5217EH—A CVM 2z |k, HH—4> CVM L1 Prism g %524
N Prism Leader 214, fSTAbBRAEREM HTTP 5K, HHALMA A
Master 251k, Wi —A> Prism Leader i@, —AM#i) Leader &#0EH . 4
AN7& Prism Leader () CVM 52 HTTP FIER, &8 7Kz 3 52 778 >R 2 2410 1
Prism Leader, JfHik [ HTTP F%65 301. T B2 EFE Prism k5% /2 dnfi kb
FEHTTP 13K

HTTP Request(s)«

Permanent redirect
to Prism Leader

CVM CVM | CVM
Prism Prism Prism
Leader
A
I
| A Prism Leader is elected per cluster and is responsible
— — for handling all HTTP requests. In the event the current

Prism Leader fails a new Prism Leader will be elected

5-3: Prism k%5 A40E HTTP iE3k

2.2.2 Prism ¥ [

Prism i/t 80 A1 9440 uii (1, Wik HTTP JiEk T 80 w1, erki&xi
B E 7] 31 9440 Ui 1.

WRFBAVEFHERESNT 1P (HEED , B — B9 H0 K Prism Leader it
Ao HIf Prism Leader thinl @, £EHf IP tHoxi%H 2Hikss (¥ Prism Leader
Lo —A gratuitous ARP (gARP) ¥# i RiEHIHT ARP 2472 H . 7 LIH
Wizt ARATIHREERE |P R AT LU ISk U 7] Prism, 117G i 2 7€ [ 75 2,
N Prism Leader S ik H

TEPoR: AT RIEAE— CVM B[ iy 4 26038 4 mi (1) Prism

Leader, i&iz47: “curl localhost:2019/prism/leader”
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2.3 EH I

Prism S BtAH 2 EDULA (a7 S i s A 7 2, SR FRA TR/ 4 — L6 2 S 1 T
FFEA . Prism Central(4n 55858 ) v LUSEH 45 € 1) 1P Hbitik 5k M Y DNS
% H, 1 Prism Element a] LLifid Prism Central $/i %], i@t
Nutanix CVM B8 IP CE L) ki, — B UM Ec &5 Prism Xl
L, A LAME Prism K )7 BR AD SR IE

K 6-1: Prism &[5 v i

JRIE TG, R S ARSI S 0L, % R AL Prism Central
FEEERNEAS S, 23 /& PrismElement H A EERE .
2.3.1 Prism Central
Prism Central £45 41~ 2= ZL 51 T -
® Ul
v ORISR EOCRE, AFERSIRE. BEINRL MERE. RS SEEA
B, NTIBEZEL, TUAHE—N%E
® i
v BRI EIRS . SR BRI ENLE
]
HAHAF ORI AR T A8 BN R VR4 1t BE 23 Hr

=

[ J
d\

o
S mES
%

BUEAEREEREL.
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T Est Prism Central FI{RE:, v DA IS 2 NERT .

Impacted Cluster Impacted Service | Cluster Runway

AAAAA

Leviathan

nnnnnnnn

wwwwwwwwwwwwwww

Performance | Clstrs | Tasks

22222222222222
33333

Atlas 4ms 4K 4 ejathan  35010PS

55555

EEEEE
sssssss

K 6-2: Prism Central {4 #%

AR E AT LR B A KA EDIRES, a5 B as il, wf LR
ANBEE; MRIAMANEEZSE, ] L E MR FES .
2.3.2 Prism Element
Prism Element £ 45 41~ 2 B JT1H] :
® LUl
Vo ORHAEREIR IS OGREL, AR RS, FE. R @RE. RS
AR, AT RERAZHREEZRER

® (EjE
v ORER. WO R E R R R CRESE S, ERE NCC EREE
5§
o EHINL

v’ 1E Acropolis Hypervisor [ SzElATH ) ERWLE B, Wi kElE. &
17 AR ST B
v ORI (E Acroplis Hypervisor)

® ik
v ORREHE. WL BT EE AN EREET R
® fiHff

v RSSES BAEMMARE ., MA@ RS A, thika T EREY
o HEiriy



NUTANI

v ORR. AN T XHENE Metro Availability FOBCE, & ERAR DI A6
. R, "R E

@
2
=

FA A RINE SR AE X BN R I PR P RE 0 M

)
o S
%

v RHUEEREANIA S

TR R 52 IRPRE . AR MRS FHEE, WRA
dEEFHRBOEZ MER . NEREIL 7 —> Prism Element & 2 K A £
HEACR AL

TMBEAST

Hypervisor Summar Yy Cluster-wide Controller IOPS 151,215 IOPS Health Critical Alerts
AHV Nutanix
20150616 Ly 48
VERSION 100pm 2:00pm 3:00¢ CRITICAL CRITICAL
Storage Summary Cluster-wi de Control ler 10 B/W 604.87 MBps Hosts 7 Y 3 Cvm rebooted (1)
Jays ago
Used 10.88 TiB Protection D.. 7 o1

Cvm rebooted (1)
Capacity 2589 TiB ays ago
FREE (PHYSICAL)

o0 Remote Site: °
Cum rehooted ()
VM Summar. y Cluster-wide Controller Latency 335m Data Resiliency Status Warning Al
s Nods TenGig Adaptor |
Avallabllity Best Effort o
30 N -
S © on " WARNING Nod
o Suspend. o em oo 5 days ago iy
Data Resll
Hardware Summary Cluster CPU Usage Cluster Memory. eta Resliency possible Info Alerts Events

7 2 NX3050 17.36- 13.56+ 62 256

INFO EVENT
HOSTS - BLOCKS MODEL © Rebuild capacity available 5 days ago ast event 8 minutes

K 6-3: Prism Element {34t

2.3.3 PRy

PO FENAE Prism B £ EE, Oy 7R HOAE F SC T A S 4
R ERATE S R 1 1) AN [ 0400 P AR A 25«

ZEASE

® O- MK

e D- KK

o T-RIEME

TE BN A AT

® A-—Alerts

® P -—Tasks
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T HL SRS A
® M- LI
S — W B I
F-#%%H
U- H % H
H— #58)
2.4 A FH RIS HERR
EFHANET, RAOTGAE— LA Prism B TR DK — 55 WL
B HERR 7 5
2.4.1 Nutanix B4k
AT Nutanix B2 — A 64w LG T Rl &m0t 72, 76 833
Prism LA i S A7 B ViEe bR, B bt St “THim” -

Cluster Details Licensing
Create Container Filesystem Whitelists

Expand Cluster Image Configuration

Upgrade Software Prism Central Registration

K 7-1: WEE

JR B SR AT R EHE, SRR o AT AR RRCAS 2 TS T RO B
B, WRTLLFE) B8 NOS U DB A AS . an R B s, rT LA =34
SN R RAS, ] ATl B AT A B A -
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Hypervisor Firmware NCC

NOS -
4.5

CURRENT VERSION

AVAILABLE COMPATIBLE VERSIONS

No available versions for upgrade.

UPLOAD UPGRADE SOFTWARE BINARY

NOS METADATA FILE
C:\Users\steve\Downloads\nutanix_installer_package-r¢ Browse... ‘ <=

NOS BINARY FILE
C:\Users\steve\Downloads\nutanix_installer_package-re Browse... ‘ <=

= 3 Upload Now

Close

Enable Automatic Download

7-2: HOTEAE IS

WS A B, PR B B A% 2 Nutanix CVM Hi:

AVAILABLE COMPATIBLE VERSIONS

UPLOAD UPGRADE SOFTWARE BINARY

] Uploading file...

7-3: HOHTEAF B4

FERAT EAE 58 G Fldi"Upgrade™ 241, 3 8 5 #ifife
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AVAILABLE COMPATIBLE VERSIONS

— =N

7-4: JHEBAF——R T

PRI 15 B SR A

Do you want to upgrade to 4.5?

(. —

7-5: JHAT——H B IA
SRR SR AT TR A, AR B SRR A

Upgrading Cluster 34%
4 host(s) are being upgraded close
Upgrading CVM 10.2.100.18 (Host ID: 7) 34%
G ) open
Upgrading CVM 10.2.100.17 (Host ID: 6) 34%
N ) open
Upgrading CVM 10.2.100.16 (Host ID: 5) 34%
N ) open
Upgrading CVM 10.2.100.15 (Host ID: 4) 34%

7-6: JHEHAE-IAT

—HEHERE K, KA BIEHOIRES, B S BRI AT LAYS AT A DI RE -
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CURRENT VERSION # 4.5
Upgrading NOS 100%
0 host(s) are being upgraded open

7-7: BT ——5E K

LZPER: 2 Prism Leader JH 2, Prism £xif4 HIUEH Ry, (HTE
I RESUN LRI I 553847 AN 32 5200
2.4.2 Hypervisor J2%

25480 Nutanix 24 7+4%, Hypervisor ({7125t A8 8 Prism % 584 H 3
T, HAGPRYE 2L, @179 1 “Upgrade Software” X1 1&GHE, 2R )5
1% Hypervisor”. Hypervisor J+4% 7] LAk £ M\ = v H 8 N & E, HarLLF3)
AR
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NOS - Hypervisor - Firmware - NCC

CURRENT VERSION

Nutanix 20150513

AVAILABLE COMPATIBLE VERSIONS

No available versions for upgrade.

UPLOAD UPGRADE SOFTWARE BINARY

HYPERVISOR METADATA FILE

C:\Users\steve\Downloads\host-bundle-el6.nutanix.201%

Browse... | «fwm

HYPERVISOR BINARY FILE

C:\Users\steve\Downloads\host-bundle-el6.nutanix.201% Browse... «

=" "3 Upload Now

Close

7-8: 1% Hypervisor — 384

RN R R R E, — BRI R TN g, A
“Upgrade”$Z 1 JT 46 7+ ik 75

CURRENT VERSION

Nutanix 20150513

AVAILABLE COMPATIBLE VERSIONS

el6.nutanix.20150616 —

7-9: T4 Hypervisor — JF4ATF 2R 2
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BN Hypervisor TH4%, ridi“Upgrade”.

Do you want to upgrade to el6.nutanix.201506167

7-10: F+4 Hypervisor — Hiil T+4

AR BT TR AT A, AR5 A% Hypervisor BEAT BN SEHE T
AR

CURRENT VERSION Nutanix 20150513
Host PreUpgrade 4%
Checking all components for upgrade. Please wait. close
Starting hypervisor preupgrade checks 14%
| )

Uploading hypervisor bundle to cluster 0%
Completed hypervisor preupgrade checks for the cluster 0%

7-11: J+4% Hypervisor — Tiiks 7 i 2

— BRI A S, KR IMER TR DLEERE 26 ST iR kAT«
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CURRENT VERSION Nutanix 20150513
Upgrading Hypervisor 22%
7 host(s) are being upgraded close
Host Upgrade (Host ID: 9) 14%
G ) open
Host Upgrade (Host ID: 8) 14%
O ) open
Host Upgrade (Host ID: 7) 71%
(N ) open
Host Upgrade (Host ID: 14) 14%

7-12: J+4%& Hypervisor — FH AT

FALT Nutanix BAFRIN TR, EREMEA NIRRT EZAT
REAUNLAS R S B B0 T 7E T H R LA . 2 ML Hypervisor TH IS, b1
REAUNL 2 F BN TELRIE RS BIHAR YT 25 b5 7F Hypervisor JHd FErp, EHLEH
HBNEE . XSRS EAT, BERIEREAN FTA T s HB 0  5E B

LR g A LLUE L Nutanix CVM 121712 “host_upgrade --status” 25 & SR Tt

PAPIRAS, el LB A FE CVM ) H & “/datallogs/host_upgrade.out "R B FEIR S
==

ﬁ/m\o

—HIMRSER, W AR W R RAS, S AT EAT R R RE .
CURRENT VERSION s Nutanix 20150616

Upgrading Hypervisor 100%

0 host(s) are being upgraded open
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K& 7-13: T+4% Hypervisor — T+25 58 %,

2.4.3 Y R (FE N )

Acropolis S2REBI Y FERE T R—Z O HITIRE . EEI R Acroplis 224, W] LUK
T EER RS L, AR R — B RPURBE, APl mNDS Jf
ANEPCEAEN I FEBIT A7 W RSN, iR A A
HRYIIDANE

Hardware Summary

7 2 NX3050

HOSTS BLOCKS MODEL
7 Hosts
MONITORED DISCOVERED
42 Disks
HDD SSD

K 7-14: 8K A

ZA BT DA R I IR RN B RE R . — B g I, mT Rl sk
Hardware = 7T /7 _E £ [1“Expand Cluster’ JF4f sE X AN 7
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K] 7-15: Hardware Ui "' ] Expand Cluster
] AR AT R 0 T 38k s o i T A A s B bR, 34K E] Expand

Cluster.

Cluster Details
Create Container
Expand Cluster

Upgrade Software

Authentication
SSL Certificate
Role Mapping

User Management

Alert Email Configuration

Alert Policies

Cluster Lockdown

HTTP Proxy

Licensing

Filesystem Whitelists
Image Configuration
Prism Central Registration
Pulse

Manage VM High Availability
Name Servers

Network Configuration
NTP Servers

Remote Support

SMTP Server

SNMP

Welcome Banner

Ul Settings

Kl 7-16: V%&b T 1) Expand Cluster
R Expand Cluster S E, 1] DL £ B0 B4R N 1017 fURTHE 2 AH B2

IP Hbdik



NUTANI

1. Host Selection - 2. Host Configuration

NX3050 (Serial Number: 13SM35210020)

B [10.3.140.156]

HOST NAME ONLY REQUIRED FOR HYPER-V

HostB | NTNX-BEAST-6

v CONTROLLER VM IP SUBNET: 10.3.140.151/ 255.255.252.0

Host B 10 3 140 156

v HYPERVISOR IP SUBNET: 10.3.140.101/ 255.255.252.0

Host B 10 3 140 106

v IPMIIP SUBNET: 10.3.140.59/255.255.240.0

Host B 10 3 140 72

Cancel Next

7-17: Expand Cluster— : ik %

FEENMIEP G, KPR L4k Hypervisor 5e15,  FH R 22283 it s
Mo XT ARV BUE B8 CAA7F1E T Foundation 2236 SCfEde, MIEA LAERIL
=,
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1. Host Selection . 2. Host Configuration

HYPERVISOR(S) NEEDED

1 hypervisor is detected. Please upload correct ISO images respectively
before expanding with selected hosts.

Hypervisor : AHV REQUIRED BY 1HOST(S)
(
Hypervisor ISO Whitelist UPDATED: JUST NOW
whitelist.json Update
Back Cancel Validate Expand Cluster

& 7-18: Expand Cluster— = HL &

1E4E% FAEE RS, AT LA Expand Cluster B 5h4AE 15 23S LR
JRAE% .
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1. Host Selection - 2. Host Configuration

HYPERVISOR(S) NEEDED

1 hypervisor is detected. Please upload correct ISO images respectively
before expanding with selected hosts.

Hypervisor : AHV REQUIRED BY 1HOST(S)

+ host-bundle-el6.nutanix.20150616.tar.gz ~ Change File

Hypervisor ISO Whitelist UPDATED: JUST NOW

~ whitelist.json Update

Back Cancel Validate Expand Cluster

& 7-19: Expand Cluster—# T

PATHESSREIEAL, AR SR s A S5 PAT BT DL o

+ Expanding cluster

& 7-20: Expand Cluster—# 4T

EFPATIRE AT LAY AR SIS B R
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K] 7-21: Expand Cluster—# 17
TEG BRI R RR e i m . AT LU 2058 fa SR8 N 19 S
N AR/R TS
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Hardware Summary

8 2 NX3050

HOSTS BLOCKS MODEL
8 Hosts
MONITORED DISCOVERED
48 Disks
HDD SSD

7-22: Expand Cluster—# T

244 1/0 &
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TR LA A2 P E S 2 W R v (8 — S S

N THEX—d A, Nutanix S2e/E “REIML” TSI T —N8 /0 15
PREB oY o

JERWRT 2 5. (BAFIREE, /O ML, RGKAMT, MEEHESE)

A TUTH B AEAR AR 170 Bk, BB BEUEAITR N 70 o

TR ARy, IRHEE] “ BN U, MRS R E L. fE
X EBATR] LAE B2 A6

136.92GiB/ 414
loadgent NTNX-BEAST-5 10.314, 8 8GiB T8 28.45% 24799 10603 283.25 MBps 133ms  Yes
i

Bl RE AU -4
FEIX R KA N T A AR E] “1/O R T

Manage Guest Tools 3] Launch Console Power Off Actions Take Snapshot Migrate Pause

VM Performance Virtual Disks VM NICs VM Snapshots VM Tasks 1/O Metrics Console

Bl R IT I —— /O & T
W IO R wIRE, KERTFEMIE. RIS HEA > riX—i,

PAR A AR — P E .
FH MR P10 IR #y, B TR =N B R E

B
BRNTEOL T, o i s ARAEDRE B Bt 55 71 TR N R T 20 38 S s
Ko

] DU BARER BBk EE I BB E, JF iy BRI e
ISF1E), £ R 7 SR TELNE RE

Avg 1/0 Latency

XAE LSRRI ARG H B . W RARE B — SR It AR Bt — 2D
B, R RIEIF VR T T AT
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10:11:00 AM

® Write Latency 0.93ms

® Read Latency 0.16ms

IR AT IR ARSI A, AN i 2 D12 T
T E B NS 11O MU EL T K

Read Sizes (bytes) Write Sizes (bytes)

K, 1/OFE &-IIOMBLE J5 &
FEIX HLAT AR 23 1/0 Vi F A 4K £ 32K K/

Read Sizes (bytes)
K.1/OFE -1 1/O R AR B 7
EIX BT LRSS |/ O JEHE M 16K 2 64K, DL —LEE] 512K K/h:
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Write Sizes (bytes)

K] 1/O % -5 1O B By I
RN
IARFE PFER BRI, ESEER AR /0 KA. BRI/ 0
(64K 2| 1MB) @H /M I/ O AHEmELR (4K 3] 32K) .
W EBRNES /0 EIEKH T E

K.I/OF -4 IR EL T ]
WA BEAE IR BT BT A TR BUE SR 280 /0 AR ZM 0] T

1ms) , o fE 2-5 2.

Read Latency (ms)
K] 1/OFE B~ 4E 3R B 7
BE FHE) “sEVOMUEL" , 7T LLE BIRHE 7 KI1/O#AE# 2 MSSDJZ 42
i)
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Read Source

@ HDD 0%
DRAM 1.83%

SSD 98.17%

K. /O &-i (5L SSD
AR, R RS IR B g 1= A7 (DRAM+SSD)
(EF “NOBEMBEL” Myl TREZEE) .
FERXE, AT LA 21 CHOR IS 2247, BLAE IEAE WDRAMIR it ik
%

Read Source

® HDD 0%
DRAM 84.77%

SSD 15.23%

K.1/O% &3 1Y L DRAM
BUERTLAE B, A BRI IEE/O#Z W2 AP 4 MSHEIR (<1ms)

Read Latency (ms)
LI/ - e IR FL 7 1A
EXRALUER, KRZ2HME O/ T1-22H:
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Write Latency (ms)
K.I/O& E- SR F T

N

WIRE BIEIR I 7 — AN RIE, FF HIOMBIA K, iEk & IEAE R
I/OHIfL &

K EAE L AT AT ) I B 2 L DRAMZZ A7 A B8 K I SE IR /55 £7 I [

R, — BAEGARY, Ay J5 2L I ar P DRAM,  #ESEIR 7 THI AT LLE
B itk

B E X5 RO Y 5 BEATL LS A PP 5 LA -

Read Random vs. Sequential Write Random vs. Sequential
B Random 100% Random 97.25%
Sequential 0% Sequential 2.75%

K.I/OFZ &-BEHLEES vs. FFELEE
W, /O ICRERE N AR 7 B TAR sk Atk (VDI ZEBENLIO, 1
Hadoop L ZFFI/0) o FHAb TAE B ZME KRG . B, Bl fEm
NBL— LA R ER 2 REALIO, TEETLIS R & HF4EI/0.

2.4.5 KERL
BEVEMP A EMRIAST, v LUEELE Prism Central 7 cluster runway”
R R BB A BRI BAE R,
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Today

Storage Runway 280AYS >

28 days

CURRENT USAGE RUNWAY GAINED BY REMOVING

& 7-23. Prism Central - 25 &1 &l
KRR 7o TR &S RIRE R, JHHE 1T &Iz ZI RS
Ol CRRAIBTIED o IREAT RLAH 1 A2 G B 2 O IR LE UL, JF15 38—
SRR TR Y R BRI FE AR I 7 R R T A

Recommendation 2

Remove Dead VMs

SUMMARY

Dead VMs" refer to virtual machines that have potentially been abandoned,
and may be consuming resources unnecessarily.Consider evaluating VMs
which have not been powered on for a significant amount of time, and
determine whether they can be removed.

ANALYSIS

Show all VMs that have not been powered on for over 30 days.

VM Name Time Powered Off
] VM_1 75 Days
] VM_2 60 days

= Remove VMS
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] 7-24. Prism Central — ¥ &3kl — 2 2218
BT HTMLS (A - ik Prism b 5 TAEFHVE R TR [N, 55—
TiAZ L Ih e T E sk i APl BT Prism il A S2 4L A ShAg#0mT LLd et
REST API Zfe % AN RE 7 1 o XA 45 P Bt S AR AR AF vl ASEEL B 3
. =7 THEME R Z0IEMATE A .
TN E R O T I e 1 P A AN — s

2.5 APIs 11

TESASN . BpFe LS, Nutanix #2457 —4/ R 5B 0, 1LFR 7
AR R T . UM R E R

« RESTAPI

o CLI-ACLI&NCLI

e Scripting interfaces

BT R K AP I 245 BB G RBIRID, 155 0H

developer.nutanix.com

Ve RIX i g oesd it sy, REST API a] i Prism 45— AN AE B

wo AETTARRY B s TR AT AR 5 18R 5 Nutanix it S b . 7] 5 Nutanix 4&
R E B4k T B £14% Saltstack, Puppet, vRealize Operations, System
Center Orchestrator fil Ansible 5. X 4S8t E KRG (R E8 =5 Ik N AR RE
ik REST AT SR H - S e\ Nutanix ~F & SR B0 .

TEREZ~ T Nutanix REST API 3 % 28 B0 — /N84y, LR B A& A& tnda]
W IX e AP B2 11 345 21 H By 22 i i #% =X

INl REST API Explorer Live!

lalerts
fauthconfig
Icluster
Iclusters

Ieantainara

K] 8-1. Prism REST API I %
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A DU TF A R s REST 1 A (1 B ARAE AN+

E [cluster/public_keys/{name}

Get a Public Key with the specified name

Parameter alue Description Data Type

name Name of the Public Key string

HTTP Status Code Reason

500 Any internal exception while performing this operation

Try it out!

EXEH custeripubiic_keys/name)

=R custer
8-2. Prism REST API i F 524

API BHIE T &

XA 4.5.x 27w A HTTP I A f SR UE#SGE R HTTPS 2R AR L0HIE
J7 ARSI
2.5.1 ACLI

Acropolis CLI (ACLI) /& 5k ¥ Nutanix 7= i 1 Acropolis A8 2> ThfE 1)
AT H . IXLEEDIREM 4.1.2 Z JEHITTH

VB BT X SR (EET T DUR I HTMLS B 7 Stifi Al REST AP 5¢
o Fax B i & R VR IR A SR L A S A IRAR 1) — 8 55

#E X\ ACLI Shell

ik #E\ ACLI shell (7] WATAT CVM i847).

B

ik i@ Linux shell $47 ACLI %74

ACLI ffymi 97 LA json #% =0 H

A L json #% Uit acli iy &) 45 R

FH ENL

ik B HAEREF 1) Acropolis 5 55,
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QI p 4%

IR ARAE VLAN GIIEE [ 2

B H X 2%

£ DHCP i [F]

k. €)1 DHCP jul#

VEO: 0 SRAE G I 25 Y 45 52 Acropolis DHCP R4S Seffitbl, #4254 Bi{5 5 ItF1E
Acropolis DHCP JIz 45 2etidil-.

ARAT 1T R 2% B TR {E B

FHIR: SRAG A B RENL S A - UUID. MAC Hihil )7 1P ik 345 5

FyP L& E DHCP f1 DNS iR %% 2%

#hik: % E DHCP 1 DNS

A E AL

A G

R A2 AL

A AR R
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et O BTk

iR U CA L) sk

O BN E ek

TR R CA B sk

QUL NI 2 S L

2 KEBLI I =

ik B IR I

BE RN 5 shi

Hik: WH R
i A 1D BEE MR E N RS )

BCE UMLK A 36X
BEE MR G 2
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2 1SO FPhIK

fik: HEER 1SO FRALNLAG IR
IR
1. %% 1ISOs #I| container
2. N IP Huhb 5 B 7 1) 1 44 B
3. # 1SOs Lt =
5T 1SO Al K 7%

A0 SR8 22 1) ) B R

MOGEREIER 1SO

ik : MR 1SO

T8 REAUML

R JT A L

T8 BT AT UL

T8 — B 5 VL RE UL

2.5.2 NCLI

VI BT X s EER AT LLE T HTMLS BIE A P i fil REST API 52
. FRIX B4 R E AT A RSZE A S AL IA 1 —58 55 .

WM 2 NFS B4 5

R ISINEEE M E NFS (44 5

27~ Nutanix i A<

Hik: o 4 uT Nutanix #4414
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SRR

ik BRI

BB IEY R

TR R 2 ) d R

NN BIFTA BRI E R I

iR DRI E 28 K T R

KT RE RE UL B R 8

iR ORI E REAAL

A DSF X4 (FFFR1E vDisk) BRI

ik PRI E ) DSF XAt

Al SRy PR

TR : Y RIIREE — IR IE R DU

B R AT [ 25 B A R = R

TR GRS RIR TR, (R D Bl B R

F B HPRES

R i EEE SRS

=t
[

B RYIBEZ RN R
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TR SE YR ISR £

BAE PRI

TR : TR R DR

FF /5 DSF ) Shadow Clones

fiiik: JT 5 DSF (1) Shadow Clone Ijjfig

¥TFF vDisk [j£E

HIR: JyrE vDisk IS 40 I E ] 2

REEHATRE RS

2.5.3 PowerShell CMDlets

TR Nutanix % PowerShell CMDlets #7447 32 4, ALFE Wi i B 1
— 65T Windows PowerShell [#)75 5t 411H

HL Al

Windows PowerShell J& 143 7F .net HEZ2 F 158 A shell fIHIAIE S .
RIEE M REIES, BEWHAZ L. PowerShell Hh —b ety ﬁﬁﬂéﬁ
A

CMDlets

CMDlets s& —HHATR EEAER A 2 BLNET K. BENIFFH Getter/Setter
JIEWw, I <ghiE>-< 26> F S . . Get-Process, Set-
Partition %,

18 (Piping) Fii/K4: (Pipelining)
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B & PowerShell W) EZMEE CEEIT Linux PRI , WHREEEH
i, REfIR 2 H MMM, MBI, FREAR AT DA —ANRK R AE 0%
H A A BNERN T —MNRKEEIERRN . FKE T DARYE TR AR K. — AR
] B (1] 73 2 SRS M T AR, 3R B DO e R F sl B2 AR, SRE 0 e
AT HE

EiE W N] LUy B 7E for-each fE¥A A, 16 10:

RN RREY

T 2 PowerShell i —86 5650 g 2881, fra] LLiE T .getType() 73R
BHRER— AR IR, . $someVariable.getType( ) <x ik bl 45 5 %f
L NE

‘w{
il

YR ARAT DN R E Y — R 51 i 4 BUE TE (1

AT, EBHAE S a4, AREHREA LR,
A

i ARET UG BIRES . WA R B T SO G E

P>
3H
‘ H

AR

HAHEE 2 CMDlet a2 1 BIE B (3L Linux H1# man)
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o cewtepCetpiocess

B H — iy A O R S PR 7%

¥ > Nutanix CMDlets F14# F 75 1%

N #k Nutanix CMDlets %35 8%, Nutanix CMDlets 1] LLi@E ik Prism (4.0.1
PURRCA) PR E R N4, 4 LA Fhs R Ha] PR,

¢,,

Update Profile

Change Password

REST API Explorer
MGMT API Explorer (Beta)
Download nCLI

Download Cmdlets Installer

Download Prism Central

K 8-3. Prism CMDlets 223 #85k 4%

&, Nutanix Snap-in

f At snap-in & AR R, IR A TE S

%1 Nutanix CMDlets

32 3]— Acropolis £ H#



NUTANI

i R SN 2 4 (A8 HL U N 1 2

IRAFI L — R I E AL

7 B

A2 H.3K

A2 H. 3 A i

3548 Nutanix vDisks

AT A

A2 H.3K

A2 1. 3 A g

#X78 Nutanix 5%

7 B

A2 H.3K

A2 H. 3 A i

K13 Nutanix 371,

7 B

A2 H.3K

A2 H. 3 A i
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3515 Nutanix — &4

A

A2 H.3K

A2 H. 3 A i

B AN HIAR

o Nutanix Github - https://github.com/nutanix/Automation

. Manually Fingerprint vDisks - http://bit.ly/1syOqch
. vDisk Report - http://bit.ly/1r34MIT

. Protection Domain Report - http://bit.ly/1r34MIT

. Ordered PD Restore - http://bit.ly/1pyolrb

EE: L — SRR B 4E, Ut E
YRA] LLZEAL T BL R AL Nutanix Github 38 1) 58 2 A
https://github.com/nutanix

2.6 HE

2.6.1 OpenStack
OpenStack & —/NH T E M E = KRR G . 8 E 2 Amrm (iR
FLAT AP RIERR A IR 55 (T, A7 B DRSS ) o
OpenStack 1 Nutanix fi# i 77 24 LA £ ZEH A4 R
o OpenStack il 2$(0SC)
o —MIFHIECH G K REIALERENL, FIR$Z Mt OpenStack HI /7 5t
. APl FIiRSS . 43 Fr OpenStack ) API M . B AT LAIR
Acropolis OpenStack B3z L 17 7E [6]—> Acropolis OVM .,
e Acropolis OpenStack Xz}
o fTTAHEK H OpenStack 1%l 23] OpenStack RPC, Ff¥ HE# A
Hh Acropolis APl I H . ‘B TT LA#ERZE £ OpenStack #5145, TiEH)
OVM Hiis& — i REAUL L
« Acropolis OpenStack JIk %% Hz L (OVM)
o HA Acropolis Iz EFUNL, 75T PR H OpenStack 15l #% 1
OpenStack RPC, JFff Hi# 4l Acropolis APl
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OpenStack #% | #8 7] L& — AN C@AFERERNL ENL, B 1EN
OpenStack [)—#B43#5# 7F Nutanix fi# sk /7% . Acropolis OVM & — N BhF
VM, E1EAN Nutanix OpenStack fi# ¥ 5 1 —#h 70 b &

P FAABAT T EE (7720 (Web Ul / HTTP, SDK, CLI or APD k15
OpenStack 5l 23171815 . 1 OpenStack 5125l 5 Acropolis OVM i
{5, JE# I OpenStack X515 44 Hupk Acropolis 115 ) REST API i
He

T P 3 K I TR M I

( Client )
1

HTTP API
4 4
<«—RPCH»
Acropolis
OpenStack <Auth»  OpenStack
Controller .
Driver
<«—DB—>
A
ﬁREST—¢
Acropolis Acropolis

Cluster e Cluster

K 9-1. OpenStack + Acropolis OpenStack JXz))
XFEREPT DM S 5e 3545 A, ] BLSEE OpenStack Portal £ API (14
s, MJEFT B A% K OpenStack JEAli A IR E B . pirf Ja ik At SR A4 il 9%
CHFE, 176k, W) SR A Nutanix kS5 . 75 3% Nova Compute =
Ml&E. ZFEATF T IXERSH APLL 28 5X ik S #ATIHE, REHE
i1 45 43t Acropolis AP . b4k, B IEBIFLRIEZRAL, SEREm
OpenStack + Nutanix fif ¥ 75 5 AT LAFEASEI 30 7350 R 8] P9 A8 3 5¢ il
S FF i) OpenStack 7 il 2%
HRTAA (R RET 4.5.1) 772 Kilo B BT R A ) OpenStack %1l
o
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#H

Tenant
Dashboard

Admin
Dashboard

Orchestration

Quotas

Users, Groups
and Roles

SSO

Platform
Integration

Infrastructure
Services

2.6.1.1

it

User interface
and API

Infra
monitoring
and ops

Object CRUD
and lifecycle
management

Resource
controls and
limits

Role based
access
control
(RBAC)

Single-sign on

OpenStack to
Nutanix
integration

Target
infrastructure
(compute,
storage,
network)

OpenStack
P 4%

Acropolis
OVM

OpenStack A4

Acropolis .

B Prism
X

X

OpenStack H— R FITRHLEAN LA Th e Ik 55 AL AF A . Horh— 22Tl
OpenStack #x i #5#e4t, A LL0f Acropolis OVM 4t
FEHH T RO K OpenStack 4114 K Ho A 0 i WLt

At

it

OpenStack %l

Acropolis OVM
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Keystone

Horizon

Nova

Swift

Cinder

Glance

Neutron

Heat

Others

|dentity service

Dashboard and Ul

Compute

Object storage

Block storage

Image service

Networking

Orchestration

All other components

X

N HFRAt 7> OpenStack HF & HE TGS F2E E N PEAH AL -

Y

Y

HTTP
A 4

API(s)
\ 4

SDK/CLI

\/

OpenStack Controller

Nova
Compute

\ 4
Cinder Glance Neutron
Volume Image Server

+
OpenStack RPC(s)
v l

Acropolis OpenStack Driver

liAcropolisIREST API—l

rAcropoIisw rAcropolis1 rAcropolis1
Cluster Cluster Cluster
Image Image Image
Cache v Cache Ve Cache
Image
Repo |

L J \_ J L

] 9-2. OpenStack + Nutanix API i# il

Acropolis
OVM(s)
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£ NHEPZES S, BATE TS — E 2 OpenStack 414F, PLLK & AT
£ %3 Nutanix “F- 4.

Nova

Nova =& OpenStack V- & FITH R 5 51 Z A L 48« 7E Nutanix
OpenStack fi# 7 &, £ Acropolis OVM {E N— it L, B4
Acropolis £ BEAREAE N —AN 8 —1¥) hypervisor =41, T HE OpenStack 5
. Acropolis OVM iz1T Nova 15 Bt %5 -

fRuyLLid it OpenStack |7/ I T I #42H & & Nova Ik :
'Admin'->'System'->'System Information'->'Compute Services'.

TR T Nova lR%s, FHLEILIRA:

System Information

Services Compute Services Block Storage Services Network Agents Orchestration Services
Q

Name Host Zone Status State Last Updated
nova-consoleauth OSCTRLO1 internal Enabled Up 0 minutes

nova-scheduler OSCTRLO1 internal Enabled Up 0 minutes

nova-conductor OSCTRLO1 internal Enabled Up 0 minutes

nova-cert OSCTRLO1 internal Enabled Up 0 minutes

nova-compute ASVMO1 US-West-1 Enabled Up 0 minutes

nova-compute ASVMO02 US-West-1 Enabled Up 0 minutes

nova-compute ASVMO03 US-West-2 Enabled Up 0 minutes

Displaying 7 items

% 9-3. OpenStack Nova %%

Nova i EE#%2: Tik e (T X, P N5 =ML (i Acroplis
OVM) EAFISE] . IX L1 KoKt 2 4 3% 2%k 5 1) Acropolis OVM |, 2R )5 H
Acropolis OVM # % 1#5 3K 21| H #x AL Acropolis %% . Acropolis i &£ %K
PRk R AL I SAFTBOT e R S5 AR H R RS
OpenStack.

fRA] LB OpenStack 1), 742 'Admin'->'System'->'Hypervisors'
A FE T H LA hypervisor EHL.

TEUHENLENREASIH T Acropolis OVM:
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Hypervisor Compute Host

Host Zone Status State
ASVMO1 US-West-1 enabled up
ASVMO02 US-West-1 enabled up
ASVMO03 US-West-2 enabled up

& 9-4. OpenStack Compute F-#1
LA hypervisor EHLFIE A H T Acropolis ZE#E:

Hypervisor Compute Host
Hostname  Type VCPUs (used)~ VCPUs (total) RAM (used) RAM (total) Local Storage (used) Local Storage (total) Instances
TMBEAST  Acropolis 4 448 8.5GB 1.7TB 80GB 25.9TB 1

K] 9-5. OpenStack Hypervisor F 41
WARM BT R BT W, BT E SRR R 555 LA hypervisor EALET T e
Mo

Swift
TEXT GAFfE Swift % H T A7 Ak 2= 5. B R e TP R 1
HIRE

Cinder

Cinder /& OpenStack &4, *H4ME(LISCSI X% . 7F Nutanix fif ik
75 %2 Cinder RS2 HLAE BT Acropolis #8 FE APl IX Be35004 DL 4 (T 2K
B 2 ses) EX GEET in-guest)

R LU OpenStack 1/, 7E#$42'Admin'->'System'->'System
Information'->'Block Storage Services' &% Cinder 55 -

TE&ERT Cinder JR%s, EHLFRE:
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System Information

Services Compute Services Block Storage Services Network Agents Orchestration Services

Name Host Zone Status State Last Updated
cinder-backup OSCTRLO1 nova Enabled Up 0 minutes
cinder-scheduler OSCTRLO1 nova Enabled Up 0 minutes
cinder-volume OSCTRLO1@Ivm nova Enabled Down 1 day, 23 hours
cinder-volume ASVMO1@acropolis nova Enabled Up 0 minutes
cinder-volume ASVMO02@acropolis nova Enabled Up 0 minutes
cinder-volume ASVMO3@acropolis nova Enabled Up 0 minutes

Displaying 6 items

% 9-6. OpenStack Cinder 5%

Glance / Image Repo

Glance /& OpenStack 84 E, RIS SLH T . S5 a5
1ISO, HEFLFNRAR

Image Repo & HKARA7 H Glance KA 1] FHEAZ A6 . X Legi 5]
DIAZT Nutanix P55 R ELH AMTRIE . 4858 0RA7/E Nutanix “F& LR, b
fi1i@E OVM L Glance 7% 20k i 2] OpenStack #%#4%. 24 Image Repo H
FEAETHMIBYER, Glance ¥t OpenStack % 284245, I H. Image Cache ¥
7t Acropolis Cluster 1# .

Glance fERFANFFERZEM FJEH, , FFHEZF Image Repo #i17. 7E£
ANEREEN S 3 Glance 1, Image Repo £ fsix te g, I HiEid
OpenStack 18 & 55K 9 HEE B Pr A 1217 Glance M&EHR . WHIBIT
Glance fIEERER A Image Cache 7E A 4515

BRPR

R, Bk R 2D ERIER A Acropolis EREEIZAT
Glance. XFEHtEEXT Image Repo LI A, DAMEAE—NEREA T I,
g% TR, RIMEEATE Image Cache H.
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4 LLAMER IR IZ 4T Image Repo/Glance i), Nova £ i 573 3 M ok 385 #4
# 2| H txum1) Acropolis SE8E. 7EXFHHFM T, H sl Acropolis £ F]H

Image Cache SREAF5iM5, LUMEJE 205 Al i i AR Hi 2 X .

Neutron

Neutron /& OpenStack M504, H5iMNEECE . Acropolis OVM 7t
YFH Pk OpenStack 177 #E47 M 4% CRUD A, 4RJ57E Acropolis HiEfT

WERE.

fRA] LA IS OpenStack [/, M'Admin'->'System'->'System

Information'->'Network Agents'#x & Neutron 55 .
THEEZRT Neutron %%, FHFLRE:
System Information

Services Compute Services Block Storage Services Network Agents Orchestration Services

Type Name Host

L3 agent neutron-13-agent ASVMO1
Metadata agent neutron-metadata-agent ASVMO1
DHCP agent neutron-dhcp-agent ASVMO1
Open vSwitch agent neutron-openvswitch-agent ASVMO1

Displaying 4 items

+ HHT RS2 5 Local A1 VLAN /X 25257
K 9-7. OpenStack Neutron Al %%

Status

Enabled

Enabled

Enabled

Enabled

State
Up
Up
Up

Up

Last Updated

0 minutes

0 minutes

0 minutes

0 minutes

Neutron 75241 j5 sh 43 Be 1P Hudik. Acropolis 5 1E /& PLX Fh 7 3015 21 41
N RERALE IP Hidik. 4R A& 1Y DHCP iR, Acropolis Master #1543
Acropolis Hypervisor —F£7E% H VXLAN X} i SR i b e 197

W ST A7 R PR 5 2 Y
21 H 3 FF Local Fil VLAN [ 2% 25 7Y

Keystone #1 Horizon 41121775 Acropolis OVM 2 11#) OpenStack

Controller #1. OVM ] OpenStack 3z 42 OpenStack API i 4% i il A

Hu ) Acropolis API i F .

2.6.1.2 Wi
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TR =58, — MNP HINE R CE R, EWE o K I
AT TR, IR BRI A A
NI /2 7E OpenStack #1211 & /2 2 RS -

(X 35k

-Region

o —AMMEEN LK, 3 LR EATHK (AZ) . KT E

AT H]

B4 US-Northwest B0/& US-West iXFf .
[X -Availability Zone (AZ)

o —MBATHE =S5 IR E vl BB L AL E . e AT DV 502 US-

Northwest-1 or US-West-1 iX #1355 & .

FHLE 4 -Host Aggregate

O

—HIE TN, ATRLR R R BOR I s e AZ SRR VI L

15 FHl-Compute Host

O

—/Mz1T% nova 5k %1 Acropolis OVM.

R AL FF £ HL-Hypervisor Host

O

—™ Acropolis &8t (LL— M —EHLEERT I .

TEER T U ESBMERRESKA:

Region
A
( h
( N
Geographic Area
\ )
( 4 N
Site J Site N
\ \ J
4 )
\ Y J Host) (Host) (Host
Availability \ J
Zone L )
Y
Host
Aggregate

9-8. OpenStack - #4514
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NEETS 1A N BB T

Region
A

~
J

Ex. US-West

4 a
Ex. US-West-1 J Ex. US-West-N

7

J

\
a4 N
\ Y ) Host] (Host) (Host
Availability \ /
L J

Zone

Y
Host

Aggregate
9-9. OpenStack - Deployment Layout - SZ4]
fRef LLiE T OpenStack [/, M'Admin'->'System'->'Host Aggregates'#r
BEMEHTN, FVRSMATHRX.
TEIER T ENES, AT AL
Host Aggregates
Host Aggregates Q|+ Create Host Aggregate

Name Availability Zone Hosts Metadata Actions

FOOCLUO1 US-West-2 ASVMO03 availability_zone = US-West-2 Edit Host Aggregate =~
ASVMO1 - _

TMBEAST1 US-West-1 ASVM02 availability_zone = US-West-1 Edit Host Aggregate

Displaying 2 items

Availability Zones Q
Availability Zone Name Hosts Available
internal OSCTRLO1 (Services Up) Yes
ASVMO1 (Services Up)
US-West-t ASVMO2 (Services Up) ves
US-West-2 ASVMO3 (Services Up) Yes

Displaying 3 items

9-10. OpenStack EALF & FIA A X

2.6.1.3 R &HRY R
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X T ORISR, R LA B 1) 77 B 24> Acropolis OVM 4
#| OpenStack il & . XAEBEORUE T 0] % X3 7 TAE M. OVM A& A
LB AT AL T3 R R IR B B

FEER T A AE — AN Bl 55T OVM:

OpenStack
Controller
Load
Balancer
4
v v
Acropolis Acropolis
OVM *ee OVM

Nutanix
Cluster

Site

] 9-11. OpenStack - OVM 11 #3547
S2PL OVM H—F 712 28 ] Keepalived Al HAproxy
ST TSR A ik S 3RS, OpenStack 11 245 5 B8 3k £ £ 1> Acropolis
OVM H#HATIE1E -
TERER T — ANl f U 1
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OpenStack Controller

A
v v
Load Load
Balancer Balancer
Acropolis Acropolis Acropolis Acropolis
OVM ‘'t OVM OVM ‘oM

Nutanix Nutanix Nutanix Nutanix Nutanix Nutanix
Cluster Cluster |**°| Cluster Cluster Cluster |*"°| Cluster

Y Y
Site Site

9-12. OpenStack - £ ik 4

26.1.4 #E

OVM #J AL ST () RPM L 32 #£ CentOS/Redhat AT A A 1,
BRVE N — NN BEL#EZE1T . Acropolis OVM 1] LA 78T Nutanix B¢3E
Nutanix [f)°F& 1, REHEEERE:S] OpenStack % il 7% A1 Nutanix £EH#F

Acropolis OVM [#] ML AT Lid ik LT 77 2063 21 Nutanix AHV 483 .
Wk OVM CL&HRE, &nl LIk VM GId 5. /R e] DL 528 1) OVM Bigak
i FHELA ¥) CentOS / Redhat VM #3144 .

BT Acropolis OVM HItE #5414 5 N\ 31 Acropolis £/, 7] LLH
SCP kA&hiti g sieta e — 1 URL R EN . FATH BRI 1 API kS
Ao {ERE: OVM HIREANLAT LAEE 2UEMIHTT, AS— € #& Acropolis 4.

iZ47 LU dn 4, BB AP S NRERT AR -

MATART CVM iZ24T F 51 ACLI #7441 OVM FERIHL:

REAMNLENE e BB IFIT R, HI4 € M 44 F1 1 4 SSH £ OVM.
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OVMCTL Help

7E OVM _E3ZAT LAF fir & RSRAFHE B U4

OVM SHRF AR E 5 2\
. OVM-allinone
o OVM fu% i Acropolis IRz F1 OpenStack i 2
. OVM-services
o OVM % Frfi Acropolis Bzl 3 H AN/t i Y] OpenStack 1%
il 25 48 TH
XA B AR AL LR 32 AT DR . URAT AZEARAT AR A
WA AFERL A TR )36 o
OVM-allinone

AP | OVM-allinone [J#:2, M SSH 2| OVM JH4h:

FAT Ty DA 1 i 2 R A A B -

Bk Ak, B BIRSS Nz R I HIEH 81T .
OVM-services

NS4 T OVM-services i )7, M SSH 2| OVM Ji-44:
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4 2R OpenStack £ il 3 1 12 JESRAE 1 12, 341175 208 LA M E B -

P2 RIRATH T 1 i 2 R AL & -

BEZR OVM Lt ix B ke, WAV ERLE OpenStack 2 il # i H ge i 3k
%1 Glance #ll Neutron [f] endpoint 15 &..
&k OpenStack £l 2% 31 X\ keystonerc_admin Y5355 :

B e FRATTE N 5 JE R FR 1144 1 28 (9 Glance endpoint:

P IRAT B R 045 1] OVM K Glance endpoint:
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PR R MR 5 A $i v 425 i1 45 (1) Neutron endpoint:

PO H 45 7 OVM [ Neutron endpoint:

Endpoint il e 5, AT HHH) Glance F LI Acropolis OVM [ 1P
Sk 53 Nova A1 Cinder [ & .
1% B8 R %1 N 5 g8 /etc/noval/nova.conf
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L1 (344 OpenStack #1# L1) Nova 51 % -

R R 31 N & 9w % /etc/cinder/cinder.conf

JEREs v A7y cinder J& 5 T, KDY EARAS A 2 4 21

PIAE 1553 OpenStack 41 #8 L1 cinder k45

{5 OpenStack [ Glance #5514 ik %5
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P B SR R, FATRE S Nova Al Cinder Al 55 i 5 i 4
Mo H A RE RS, R A] DUHBIAKR S & (AT LR 3D

2.6.1.5 Puppet

Puppet s& —MEMAMIKEEH (LCM) LH, ¥ devops, ZEMHME
FUPE, FE 7 DL S Ll 244 0 87 FH A2 7 HE AR .

2.6.1.6 HEERAEE

FeEHEH=x

At FegEHEH =%

Keystone /var/log/keystone/keystone.log
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Horizon Ivar/log/horizon/horizon.log

Ivar/log/nova/nova-api.log
Nova /var/log/nova/nova-scheduler.log

/var/log/nova/nove-compute.log*
Swift Ivar/log/swift/swift.log

/var/log/cinder/api.log
Cinder Ivar/log/cinder/scheduler.log
Ivar/log/cinder/volume.log

/var/log/glance/api.log
Glance
/var/log/glance/registry.log

/var/log/neutron/server.log
/var/log/neutron/dhcp-agent.log*®
Neutron /var/log/neutron/I3-agent.log*
/var/log/neutron/metadata-agent.log*
/var/log/neutron/openvswitch-agent.log*

b5 1 HE R AT Acropolis OVM 1,
B xR
WHR1E OpenStack Manager (Admin Ul 8¢ CLI)H, RS BANARAS
“down” , EIMEARSTAE OVM HizfT, HEKE NTP. V2 RFHIERLE
OpenStack #% il #& #1 Acropolis OVM 2 [l {543 725

g
W

/Q\,\

%
H4k Keystone Y5 (5T HAthdr 247

5| 4 Keystone i 5%

5 Keystone endpoints
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{1 Keystone endpoint

% 4 Nova S5

ST SR A 2

%t Nova hypervisor F-#1

.78 Nova hypervisor = H1405

%4 Glance $51%

i~ Glance #1440

3 ZE=¥#4r: Acropolis

3.1 Z2EHY
Acropolis & — A1) 2 TR E B S, S FE AR S Dae T —
.
BT LA A AN R = A A
o AR AEGELLH (DSF)
o X4 Nutanix & OV, M Nutanix 7345 X 3C1F R 45 (NDFS)IEfHi 1
K. NDFS &7 A Ak 51 U5 53 I kA0 e — 1> BE R g B o )
EF G .
o NHINMELLH (AMF)
o KBAT Hypervisor 1#1E RGBS K, AMF {8 TAE 3 (6
PIHL. FAERIZ 254D M Hypervisor R # B . X ERATREAEAH
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) Hypervisor 8z < [A] U4 FIAL 2l TAF %k, FH HAE Nutanix 7 s 2 [A]
DI AL = o
o EHMLZE
o #T CentOS KVM hypervisor )% Hi& ML E L .
£ Nutanix B 70 AT 2URFE,  FRATTHRE 2 4 3] 24000 AT HAth B3 Y5 240
.. Acropolis & — AN MR FJRE . AN GRS, LERZ
FEIERL TR (0 hypervisor, FAH IR AL I A A 2= 56 ) WNas AT B A B 1
5, RISP& 5 A AR, (ERN SRRt — S T B &
IR T T TAEE—Fh AT 7E hypervisor. z 3L AISE & 2 [0 48T 1
CEVAR
T E LI EE ) )7 2B R T Acropolis AS[FlE IR HI 45 K ok £ .

VMs Volumes | ,,, | Containers Managed
Objects

I

(Virtualization Management)

Acropolis < [Distributed Storage) [ App Mobility ]
Fabric (DSF) Fabric (AMF)
1
I |
v v
«—> Hypervisor(s) Cloud
) —

K4 10-1. Acropolis ZEHJZ\
T ERNLE 2K Hypervisor
f£4.7 1, AHV R ESXi 2 M UNLE B S R Hypervisor, k¥
FI| HAth Hypervisor. Volumes API FIDIRZS S B ERVEATI AR & S 3710

311 @&EFa

PRA] DA LA R A5 B EE % hitps://youtu.be/OPYAS5-VOyRo

Nutanix fE# 7 e — Ml a TR IR T — R 7 £, ef
AR N MR 2 — A A U 6, RRAEREIH R & TR
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e — MR — R &, 7E 2U At 2 (6000/7000) BX
4(1000/2000/3000/3050 Z%1)/N Ao

R HIBAT AN AR HER) hypervisor (ESXi, KVM, Hyper-V) #lI
Nutanix £z 2% 8L (CVM) . Nutanix CVM H1i217# Nutanix #% 0 8fF:
MR 55T EAL L REAUAL Z AT R SOMUAR SR BT 1/O #1FE . X T181T VMware
vSphere ] Nutanix 75 i, ! SSD Al HDD # %] SCSI ¥l 2% H i@ it
VM-Direct 4% (Intel VT-d)f£i#:45 CVM. 7E Hyper-V 15K, Mg &E
passed through %% 3] CVM.

NEERME A, AR T SRS RS -

{‘__’l‘:

Controller
} VM [ User VM(s) J
Q1 A
g\ L — — VM I/O— — — =
2 } Hypervisor
|
_» SCS| Controller [ A
CPU
\_ )
~ )
Memory
\_ J
Kl 10-3. & P&

3.1.2 iR G

AR RGA =ML ORI L

1. BAUEAT B U R (SPOF)

2. TEARATRURE EAAS e G AT T (0 202 2 1 T A 45 1)

3. WAUHIH IF K PE(MapReduce)

B2, — 4 Nutanix 18R T —DMrATR S (Nutanix 228 , TR
it Prism Ml Acropolis Tht. Frf RS AR A E LR FIFTH CVM
PAS B R RIS B i m] AR AR A 1

TERER 71X Nutanix 17 572 WA JE A — ™ Nutanix ZEHEH:



[ User VM(s) ] [ Container(s) ] [ User VM(s) } [ Container(s) ] [ User VM(s) J [ Container(s)J
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Hypervisor

SCsI Controller 1« Controller SCSI Controller 1« Controller SCSI Controller 1« Controller

)
:I
\I Memory :I
|
Nutanix 8- i LR 4

XA WE ] T oo BE A8 . LA OR e BE AN 3 AR AE TR T R
AN A A e by AT T DA T P e o N AR 28T DR 7 300 1 ity O v RO 12

ap
e o

H

L L Memory

XAHFA T MapReduce HEZE (Curator) AEWS 78 70 A1 FHAE RER 4 R Th A
[FNHATEAE . XU E ORI ER AR, R4E, AMeD, =8 EEmER

.
2

IR T AR AR R ) AR AN e B SR A9 R SRR B
E/‘JO/O:

% WORK BY NUM NODES

4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64

Nodes in Cluster
AR B R
S R SR A Y AR RSN (TR RE), DS B SERr A4S
=R BUONREA Y R R AL —E o AR
3.1.3 e X
B E XRGH =M% ORI B
o WMNRBEF SR (ELE. Hypervisor)
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o ANBEMKAHTT ARy E BE AT

o WISCRRCE TR E(RRE . bug iBE . %A T)

o WM BE R GE A

AN AT ER S, Nutanix ~F 6 & —N T8 10 DL — 4477 =X
AT RS 2R . PRI BREEANL (CVMD sEFL T Nutanix B4 Kk £ Bl fg
584, W—IFEs st ST i R AT PR A o B e SO SR T
PHENERAN ) — NSRBI AAE T i Rt S A an B —4e, Kb
G| NBUEFTHTRFE: -

T AT AT 52 I4L ) ASIC/FPGA B4 ThEE, Nutanix DA 5 3
¥y 75 BRI R A E R IR . X IR AT LOd i 1 T+ kR A5 D e
(o EEHEREMIERD o XWIEIRLE A S & AT DUSCREFT AL S B AT
Ao Lhanit, RIEFE—aEZBMAE L (Flln. 24000 B4 TIERAE, MEk
AR E DR . R RE NIX T RE K K52 4, ULt ZE A ikl
S HIE L T HAT AL T . S BRI TR R EARE Sy, it T
o

SUARIGIET A ThRE, VR AT LA DSF B H G R #s sz . 477 b
R, e HOAEERULZ SRR 110 iISCSI, BILE L&Y R B3 NFS Al
SMB. B REA TSR AANF LAE 713 A hypervisor (HDFS 25) 1% Hr 1E i
o TR, P IRl REE I BT RE S I . X R A SRR R RS
“ROTRIF IR B B AT SR 5 S SE IR AT T B K S 2% . Nutanix
EREA R, BT AR E I AT, BT L s AT AR AT AR 11
& HEAT hypervisor, JF38 i B4+ 2% S HT 10 8

B AN TR AT R S A SRR 2 R I



NUTANI

New interfaces and features can

Extensible be delivered in a 5|dmple software
Interface Adapters Lﬂ/pgra ©
A 7
( 1 7
________ /
g DFS N4 /
( iSCSI J ( NFS ) ( SMB ) SRR 4
"""" /
Compression Replication/DR / Pluggable
CVM ‘(/ Data Transformation
Deduplication Encoding, etc. Services
VMware Microsoft Acropolis H N B Hypervisor
vSphere Hyper-V Hypervisor E i E Independent
\___w ------

Hypervisor expansion ig as simple
as deploying the Nutanix Software
as a VM

] 10-4. B 78 SR 1) 28 HE 42
3.1.4 A

PRA] LB WA R AR 75 Bh BEA# . https://youtu.be/3v5RI_IbfV4

T 17 P B8 Nutainix 7 b (1 358 28 RS HE 5 i
e K SR R S B

PL R 42 Nutanix Cluster 2= EL4H 44 f 3£ 440 K] «

B, X EGRIE G
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I | Prism <

(U1 / API)

Stargate
(1/O Handler)
N

Chronos L

(Task Queue)

\ 4

—
. Curator
| (MapReduce)

Most [
L (Quorum / Conf.)

Zookeeper ]

Most [

Pithos
(vDisk Details)

A

| Arithmos
(Stats)

Medusa Store
(Metadata / time-series)

Uhura
(Virt. Mgmt.)

Genesis
(Component Mgmt.)

Acropolis
(AHV Mgmt.)

Hyperint

S

ESXi/
Hyper-V

Insights
(Entity DB)

10-5. Nutanix (8R4 F

Cassandra
o REEAM: A R oCEIE G

o f#iiX: Cassandra L Tf&24iZ ) Apache Cassandra, LL73Am RIF T RAEIK
A ELATA AR O A . Paxos S FH SR ORIE ™ %5 (1) — £tk . (ESEREH BT
B s EEGBITEIX NS . Cassandra i — MU Medusa 42 15K 5

A .
Zookeeper

o KRB ERE T

o fHIR:

%F Apache Zookeeper SZHi,

Zookeeper /778 T Fi ERL B S

B, BFREENL. P HOERRESE . £ A AT RS BIT RS, Hh—
MWk leader. Leader U FTE G R IFHE A FIE AL . — H leader &
W N, HTH leader 34 A BTk %4 ok . Zookeeper JEid #R1E Zeus 4% LK

] o
Stargate
o CHESME: BUME 1/0 EHE
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Hik . Stargate 157 A KIBIEE B 1/O #:4F, 2 hypervisor 3= B ()42 1
G#EE NFS. iSCSI & SMB) . ZRSAEERFRMEANT & LT, DRSS
TFAHAL) 1/O.

Curator

KA. Ll Mapreduce J7 2 B AN FHAE B

i3 Curator 5T FA AN ERF DAL S, WIBIA A ST, 13)
JEHSE ., Curator s TENTA T A b, 5248 7T 3 Curator (HAMATHESZID) -
Curator A7 PIAI#2EAY, & 6 /NN — AT RAIEE 1 /NN — )8 7 43 3

Prism

KEEME: H P S AP

HiiR: Prism & — AN FEN G, Bk R E A Nutanix 8. &
RAELZFEFFE, W Ncli. HTML5 Ul f1 REST APl Prism @17 7/E &R
RN, W FESERE R AL — Rt R A leader iE %54 .

Genesis

REEM . SRR R 55 B

fiik: Genesis & —MATHEMTIRS L H. RzhMF1EEE) LKWIGARC B 1
M, BATESANT R L. Genesis & —MSL TRERIZITHIRERE, AT ERCE/
AT . EME— ORI Z Zookeeper W ZIIEH B MlictT % . Cluster_init
M cluster_status X P> T AT s (15 5L B Genesis BERR $2fit

Chronos

KB AR AT ST B2

ik : Chronos 47 57 AT st 4= R 1 s [A) 1 B2 /5 AT 55 Hh SR BB L AR 55
Chronos 247 EFA 1 sl b, 5248 T % Chronos (i 5T{T-55 246 A
Curator IZATE[F]— 17 5D

Cerebro

KRBt B R 5

ffiiR: Cerebro 157 DSF [ 4¥s S HIAN A 5 E RS 7, S REIIAE., =
R R BB 52 1) Sk m BT A R 4. Cerebro 3247 7E Nutanix ZE4E )
AR L, JF B EES SRl SRR IR =

Pithos

K. vDisk it B &
fiiik: Pithos 13t vDisk (DSF () [l & ¥idi. Pithos #% T Cassandra
Z b, FEBATEEA A
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3.1.5 Acropolis Ik %%

ERNEN CVM #2847 —4 Acropolis Ak%s, Hrp—ASahliikzéhy
I Acropolis, T THES L, EF5HAT, IPAM (P HHE R 55, HARH
B Mg Acropolis, FRALTHABBA BT A, HEREPE L Acropolis
RAMER, B2 fER T ) Acropolis k55 H1i% 25 H — MBI 1% Acropolis.

Acropolis Jr 55 1At 70 840 7F

¥ Acropolis
o (EFIFE&IAT
o GuilE B/ KA
o [MZ%IEHIA (EHXT Hypervisor)
e VNC fUHE (%1% Hypervisor)
e HA (4%} Hypervisor)
MJE Acropolis
o GuilE B/ KA
e VNC fUHE (%1% Hypervisor)

TR T E ik Acropolis 5 MJE Acropolis 2 [A] 5% £ IS ALE -

An Acropolis Master is elected per cluster and is
responsible for task scheduling, HA, VNC proxy, etc.

CVM CVM CVM

Acropolis Acropolis Acropolis
Master Slave Slave

In the event the current Acropolis Master fails
a new Master will be elected

10-2. Acropolis Ik %%
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3.1.6 ISR

A R A F BRSO B A ROR FH 55 . Acropolis 25 1 98 1 4%
S8 B 7V TR AR SR U (CPU/MEM)SR AR L i B v SR B 5. B8
FH T 5, AR AL TR IRS) VMs 146 (ABS) B ik . IXHR TH %
BRI FE, AT SRAS SR A B 2 P 1 R AR B

BRI H A S B R A

« WRALETE
HEAUBLAER & R 55 4 5 = _EIFAL
- Isfriiete
BT SN AT HEAR 1 LAR 7 8 5l
Acropolis 1 FEAE KE SN LRI AR 7 BB N RIJT 2542 2. BEFE 7E Asterix A
HYRAT, Acropolis B BEAELELA b4 & T 3R (S i B PR L DhRE,
LR 28 T SV

Affinity Initial Plicement : —_ —Optilmize
Rules |
{ Acropolis Dynamic Scheduler )—

.
:- Util. Placement and migration
P .

| / \

K \
| < VOL VOL X VOL >
| \

SR ) )

I Y VM - vMm VM VM
|
| r—_——-"" ——\
I cee

Placement can also be optimized to specific
node types (e.g. High-CPU, GPU, Storage, etc.)

Kl: Acropolis A4S 1
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ARG ZE1T, Wt &AL S, (HHTH 15 43%0| Gflag:
lazan_anomaly_detection_period_secs). 1 7 52l F BB -7 gt A
G TR XTI TR RIS R R, X RIIE T 2R MG E A P ELLS
2.

MR R B IFERA 5 R

LA R FE R4 & (VMware DRS, Microsoft PRO)I, ‘A1 1#E R
RYETAESERE G (A2 S P TAE AR, REVE R, WA BRI
IR, FEIGRTRE (W NF3->%a, RF->—L%, #Hit->E
%£).

wln, R 3 AN, BTN 50%. 5% 5%.
MR 7 ok R E P TR S, AR BN L 3] 20%. B2
FLA 5 EE?

AR IETERGR MR ZIRTE S, MAZIERAEA . BRAEE 2R
Fr, TN TAER A ST RAE ML . $ES2 b, @l sRiE AR
gy, FAI=IBESMNTAEMGI, WAL SAFEHESE), I XL

Acropolis ZNZ P FENLHIRZIXFER: & R S AE U KA R IR 5 11 00 T
W T EFE), AR NA . E:Acropolis DSF PAANE 75 0 1
B, DABAORAEBEANSERE P I 50 70 A 208 DL PR s sk B . 22 e 2
DSF, 15 & Wbt -F i 55 .

FEREFALTHLRI I . ADS K- VMs 785 EE R AT 46 0CE AL
B

WENE
JECE A B AR T N R LR R
o IHHETRIRHIE
AV A ST ER AR R —A S8 CPU 4 EliEs el
)18 (H #i 2 AL CPU 1) 85% | Gflag: lazan_host_cpu_usage_old_fraction),



NUTANI

FATHRE ML TEHLEIER H VMs SR EF-T18 TAR 018, X B EGE B — > ]
e, RATEAERIRS N A S PATER . WRAET S [ (B, 347
10%A1 1 745 51 50%) Z A I R A 2, BATREASIATIER, DMK
BOAAEATI AL, BRARA SRS

o frfiftERE
EN— ARG G, RAOTEBE T EANGEAE IR R R AT
A i) Stargate HEREF IR . 2454 Stargate(s)id 5 /0 B R (24 5T CPU 4>t
Stargate & 85% | Gflag: lazan_stargate_cpu_usage_old_pct)if, ATKET
PURLERE VR, CATHBRE A0S . VMs F1 ABS HIA 01T LUTFE LI BRAT (] #4¢
MY Stargates Vil .
o (J)KIBHN
FIRNE B SRR LY R P TE 1 AL IR Hh A RE T B YA T 32 I 75 23 1 oA
R IR PTE RN B . BIANEIE LT, A VMs 7EAR RIS fi LT,
DASRASG A MR . EIXFENL T, VMs ¥ 4ide s BIF — AN FHLE . 7EHARE
DU, T REAY B R VMs (EA R it BIsAT, DASEIURT . fERXMIE L
T, RN SRR ML) TR
R BE G R B KBS 2k 1 S i AR B O ORI . RS BRI
BT IS, DIARAS A RZ MR R A . XRdEwWEER, FOYRAIA
A ORAS B A 20 AR 3™ AT AR SR 2
TR G, RGUKHAIWHRTR A RAE”, I 7 W SEhri i a2 At 4. il
X FP R R ) IR AT DL b, DA ORAT TR e SR A — A Ak
1.

3.1.7 AR IR T e L)

KT, AR K 2% M fFif i % (SSD/HDD) 4ifaf#£ Nutanix -
S, XA FE. P A R AL R T (GIB) i A 2 -t
T(GB), A IEIRA) &A% ALK SO F R G R AEtE — I B BN

SSD %%
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SSD &7t T — LR, TEANAES AT &=
Nutanix = H = (CVM )

Cassandra (u##s f74it)

OpLog (FFABEZEM)

WAL (SSD ZA47)

¥R (FEALER)

TR 7 —A Nutanix 15 53 SSD 474 73 fif 11

SSD(s)

60GiB
30GiB

MIN(100GIiB / humSSD,
30%/numSSD x Remaining GiB)

SSD Capacity < 20GiB
)

(in Base2 - GiB

Remaining GiB
Extent Store

—

*Applicable for only one SSD per node

10-6 SSD IXz)) 41 ik

H: 4.0.1 A Oplog KRS 72 HBRE R, SV extent store #3773
K. HUE K OpLog e A A . BB, EIEAGEA & 1t
2. MPHEFRIR GIB A EE, SRA AT Nk, #li, T OpLog
THE R R B E( GIB) MiZ/e SSD #itk Uik J5 & B2 Nutanix = H M
Cassandra 5 H & & .

OpLog 7 i fEfTH SSD %4 H.

Nutanix Home SCAFTER 4~ SSD B8 A7 itk LARIE R AT HE . 5.0 hitAH
Cassandra =& /3 fi fEA [R5 fif¥) SSD i) (HTHR% 4 1) , &> SSD il
15GiB 4 & (AR o g m, wT LA A4 Stargate 1) SSD) . 7
XU SSD #4t, suflefE SSD [MEifk. 1> SSD Filfd 15GiB (X SSD i
30GiB, 4 /> SSD I 60GiB) % su¥
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7£ 5.0 2 Hj, Cassandra RIAFES—> SSD, Wik SSD i#(f&% CVM ¥ &
J&, Cassandra 726 T 55 =4 SSD. I, XFTRIMAHIEL, 4 SSD it
T 2 30GiB.

KB TS HL % 1 8 2 4~ SSD, 4RI FIARE T HL & £ SSD %Y
Z. filtn, 3060 5 6060 i A 2*400GB ] SSD, AT kS A
100GiB [ OpLog, 40GiB JN & %47, F1K%] 440GiB () SSD ¥ & 1#-ifi »

HDD ¥ 7%

T HDD % & L E/EH T REEAME, o KA & 3.
® Curator f£f (Curator 171i#)
® YEAE (FFALALE)

HDD(s)

MAX[2% x GiB, 20GiB]
(T Clrator " (post 4.5)
OR
80GiB* (pre 4.5)

HDD Capacity< Remaining GiB
)

(in Base2 - GiB Extent Store

__\ J
10-7 HDD 3R5) 43 it
i1, 3060 15 s 4*1TB HDD, :A4M75 ri<x 4 80GiB £y Curator £
FIKZ) 3.4 TiB 9 FRAF it A 25 &
He EIREUERAET 4.0.1 AR, ARIIMCASTT BEA 2.

3.2 wehHhnE

3.2.1 %4
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H Nutanix & 0@ 46, Z2H& Nutanix & K085 . Z2ITK
A B (Security Development Lifecycle (SecDL) ) 51 % Nutanix JF &I FEH]
—D. ZeITRAEMBMRERMIT RN BE R 22, A HREH
R E IR P 2R R EITREE L i F&.

Nutanix & #5409 JAT LUT 224 0E

. W AHAEN (Common Criteria)

o 1996 HEANELHFEE T (FEHERZ G @AUEN) B
CC1.0. 1998 4FE[E, ZE[E, ek, JEEMEEILFRZE T Fimil i
W, JERIX—FRUERR N CC FrvEE, HI CC2.0. CC2.0 MLT 1999 4 N IE bR
FAEE ISO/IEC 15408, HATCLAH 17 NEFKEE T HIAL, BI—ANIT
FERRE R EET CC G UG, IPATELE AR EZEHHIT IS T, k2

. A ARSLHFER  (Security Technical Implementation Guides

(STIGs))
o STIG (LB ARSLIFIEFE) J& 1998 4FH DISA 45 DoD(ZE [ [E P

#0) SR bR —EBA R, IZFE R R HORYE S R80T Bk R N
R ARG/

. K EBFRE B AL BEFRUE FIPS 140-2
o FIPS Publication 140-2 /& NIST FIT KA HIET X 5 AR e i) 22 2 T
3k (Security requirements for cryptographic modules) , FIPS 140-2, iX
YERRUERT DT BT B NIST JcAii, AR NG BAC B RHE (FIPS) {EBUMHL
2R M. B ANZARHERI BT R & T 2002 45 12 A 3 B, Hizf
R TS SO N et iif a2 SINTIROE - il

. R 5P iE 1522 TAA Compliance

o ARYE 1974 5B AN TR 5y e AT, BRFRER I SRy
77 b 6 25 8 5% [

H3IZ4EEEEHE Security Configuration Management Automation
(SCMA)

Nutanix % 45| SHUAER] DLLE S AR BEA B8 1 2 i Jo ) B EAT 22 s Bk
2t ty, WHORIERETP TG CVM R AHV NI R 222K, K A A 78 4 2
FITAT STIGs M= EINH , 2RI L ZRI, AFEE S AR L
ZRIC B BUE NG LA E.

4T Ad-hoc SCMA
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SCMA K% FRC & 1 AR AT CBRIAR BN, 48Rt m] DR P52
SRAZENHAT . A LLEN &S CVM JE AT I T iy 4 5kig 4T SCMA L A

Nutanix /72 17# [ (The Nutanix Command Line Interface (NCLI)) 7
7% BB AN TG B 20 R AR Y 22 A R oK

CVM &Z4£BEE CVM Security Settings

JEIT NCLI B Ry 4 a] AZEEE VU WG & SCMA JR0% . R I 5128 Fr
HIar2 I Ee:
15 CVM Z Bl E .

s 4 AT BCE, BRI N AR

WHE CVM & 5%

i & AT LA 28 ST — > Nutanix CVM I, 52 751 /8 LG

Department of Defense (DoD) knowledge of consent &% 4%
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B XER%

ERNEHL T, DoD knowledge of consent &3k 454 A FH 1, @i T
IR DL € U8 5% (B3R —1 CVM A nutanix K518 1T)

1. &4 24HT ) Banner
sudo cp -a /srv/salt/security/KVM/sshd/DODbanner
/srv/salt/security/KVM/sshd/DODbannerbak

2. 18I vi MBS ET Banner

sudo vi /srv/salt/security/KVM/sshd/DODbanner
3. fEfrA HAR cvM _EESE L EE 2K Banner A 3R

4, fFE AT A4 A H Banner

wE CVM BEKE

PLR 4 1] BLJE FH Bl PG 250 SR s
(minlen=15,difok=8,remember=24).

B BENERNIFE ( Advanced Intrusion Detection Environment
(AIDE))

PLR 4 m] LU 8 B oe 63 i 1217 1) AIDE ARk %%

% & SNMPv3 only
I LR i 2 JT 5 8K ] SNMPv3 only traps.
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# & SCMA schedule
DL R fr A B SCMA iz 4T M

B RERE

The following commands have been added to NCLI to support cluster-wide
configuration of the SCMA policy. The list below gives all commands and
functions:

PGB % 2R E

|__ncli cluster get-hypervisor-security-config |
s 4 tH AT ECE, BRI AT

wE B EFR%

oA 4] LI B 248 A —4 Nutanix ERMLES, &5 T8 8¢ 4]

Department of Defense (DoD) knowledge of consent &% 4% .

B BRI FEERE

PR A4 0 DL FH B0 P 55 1 SR
(minlen=15,difok=8,remember=24).
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% & Advanced Intrusion Detection Environment (AIDE)

LR i 4w LU IR 5O P4 A 3247 (1) AIDE AR 55

# & SCMA schedule

DL r A B SCMA 4T

Bl LR

ERPUE IR R CVM I E N R BEIE I S P8 5%, AN RESE A A - 42 A
B3 7] R — A5 2

£ Prism FIHA7_E A R 1A 505 5 B ) DA SIS B E Th R (A C BT -

Q

Cluster Details Licensing
Create Container Filesystem Whitelists
Expand Cluster Image Configuration
Convert Cluster Prism Central Registration
Upgrade Software Pulse

Manage VM High Availability
Authentication Name Servers
SSL Certificate Network Configuration
Role Mapping NTP Servers
User Management Network Switch

Remote Support
Alert Email Configuration SMTP Server
Alert Policies SNMP

Welcome Banner

Cluster Lockdown Ul Settings

HTTP Proxy Language Settings

K. SRR UE K
XA o B HATHIEC &, JF SCVFURES N /MR FH 05 [ i SSH % 8«
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a Cluster is not locked down.

To lock down the cluster, delete all keys in the cluster and disable remote login with
password.

Enable Remote Login with Password

+ New Public Key

SPkey ssh-rsa AAAAB3NzaClyc2EAAAABJQ...

EEREBIE A
M “New Public Key” #ZHIISINET I A, HEANEHES:

@ Cluster is not locked down.

To lock down the cluster, delete all keys in the cluster and disable remote login with
password.

NAME

FooKey

KEY

ssh-rsa

AAAAB3NzaClyc2EAAAABIWAAAQEAyyA8wePstPC69PeuHFtOwyTec
ByonsHFAjHbVNZ+h0dpomvLZxUtbknNj3+c7MPYKgKBOXx9gUKV/diR/
mIDgsb405MIrlMkmNR9zbFGYAAwIH/GxtOLv5ffwaqsz7cECHBbMojQGE
z3IH3twEVDfF6cuSp00QfPOMSmEI/eB+W+h30NGdqL JCzILDIp409jAfX
bQm/4Yx7apLvEmkaY Srb5f/pfvYVIFEVItS8/J7DgdHUAWo6gyGUUSZ)g -

SERER BTN a5 4H
SSH 2581 (1A E

AT LUEAT T ) i R AL — A SSH XS :
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XA A B P AN ST AL RS B B X

. id_rsa (A B % 4H)
. id_rsa.pub (A FLEEH - XASEEALE AR IR IS AN . )

FEVRAIN T BAHLUG, VR8I 1A R v7 i ARIE, FRAT AR 2T H P 44
R85k, Eid4)i% Enable Remote Login with Password. £, S 254
H—MINE 1, mid “OK” iz e, SR ENSUE T,

3.2.2 B4 AN s g 1

i & —Fh R VPSR AT RS I T, R AR AU N Re Al
AR, AT R ERBIINETCIEAEAT .
fhn, WRIA — % BB RE G TN IR R R A AT Chs e, 3R]
DMER %S D e (BHSO FRm TR IEmENE (B30 » mE
BEYH S0 B £, MG HRE R B % 0, X R TR 2 SR 3
B TIVFEH. —BRrfRe—J U@ 7 e, ATsier LA A 45 ik
(RS R 7 T E RS
A UA D2 s 1) F EZ 7%
HFRNEE (RAVEHINZ) -
O FH 7 (1) 2 5H FH T o 2 A i o A5
oM. AES, PGP *, Blowfish, Twofish .
CEXTRRNE (A -
o —MEHATINZE (A , B—NEHHTHE (RH
o /<fil: RSA, PGP *4
HE: PGP (2 GPG) fif A FRFIAEXN FR % 4H
TEVHRE IR INE I, 38 7R A 2 ZEA 5T 58 Al
fEH . XU 2 AR AR (i, i 2 & ERD
FRib: FASEYE (BEeEE R & L)
M 5.8 F4fi, Nutanix fif ot 7 #5220 o in) @l
DL #8704 41 48 Nutanix Qnfa) & BEECHE s S H OGBS BRIE I .

3.2.2.1 B

Nutanix 18 i = Fh 3= E 0] JE ik 12 5 (LA 5 25 i
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. JR AR JE T HAE N (FIPS-140-2 Level-1) *released in 5.5
. 14 Fi & N %5 B4 4% (SED) (FIPS-140-2 Level-2)
. AT + BRI
DA S PTA R B AR 0N, X BT AL R R A
. SR I
o AHV, ESXi, Hyper-V

. B PO
o ESXi, Hyper-V

TER: X2+ SED M nHsE, MR E S, P20

SRR E SRR (L) A “Data—at-Rest Encryption” IhRETHE
FEMZERZS . ATULERIYAPIRSH RV E NS (RSB .
N TR UG BN AR A A H

Data-at-Rest Encryption

Encrypting your cluster will help keep your information safe.

Manage Keys

Encryption State of Cluster: Software encryption is enabled.

s e surmmen

K. B -ca i CREEETED
N R BUE B 2 ) KR A e SR N
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Data-at-Rest Encryption

Encrypting your cluster will help keep your information safe.

Manage Keys

Encryption State of Cluster: Encrypt data by creating encrypted storage containers.

Encrypted Storage Containers
alert_test

alert_test2

alert tectl

K. B -cR i CRSETED

E S “edit configuration” #41W] LAUJE /B E . #H FISE ]
PABCE T 0% i KMS B3 £ & B 78 1E 78 48 FH 7Y KMS:
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All cluster data will be encrypted with software.

Select Key Management Server (KMS)

The KMS manages the encryption keys used to encrypt data.

(&) Cluster's local KMS
Keep your keys safe with the cluster's local KMS. Prerequisites: The local KMS can only be used via software
encryption and the cluster must contain at least three nodes.

' An external KMS

Configure Key Management Servers and upload SVM certificates. You will manually download and upload
certificates to validate the KMS. Nutanix recommends having two or more Key Management Servers for
redundancy.

€ Back

. Bt n e - E

T AN KMS, S n] LG S8 CSR BB RAE, BlE CA 5E 4 .
JR AR FET A N

Nutanix 02 S 4 5 A ) AES-256  #E A3 e o 1X S FIAEfa] KMIP 5K
FRFA TCG FYE AR KMS ARk %54% (Vormetric, SafeNet £5%%) B Nutanix
JRAEKMS (5.8 5IN, JFHENHEEL) KhH. X TINE/ e, RgxfiH
Intel AES-NT Jris DRy 78 i e RES2 i

BHHEE N (OpLog fll Extent Store) B, FIEAEB ANMIEEZ A, FR
W AE WL A AT I

IS K 5 N 2 R 28 1) s s — AL
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Write 1/O

|

Stargate

1. Dedupe

2. Compress

Mo|4 ejeq

3. Encrypt

)
4. Store )

L 7y I S S E AR

YSh

I FBIE R

AR B RS BT IR IS, T AR R G 7 P 2 M4 . TR, s
BB G 25 TR SR B 5 4.

BRSPS R OIS s, W Rk A FERR
(I AT I/ fgf s ] LA DR BSCA BRCR 26 . {5 BT Intel AES-NI 4,
] LA B P38 ATAR X 1 R/ 0[R2 B ] (4 500

FF SED finss

BRI 1BEE A
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() o) ()
KMIP ¢ ¢ ¢

KMS Nutanix Cluster

¢
NN
@)

0p)

—/

Self-Encrypting Drives (SED)

B Hodln s -

SED M s % 5 S& A0 W 85 Kl 0 R R v B R I B RS TR DN & RS
1) “#Pa 25" o 7E Nutanix ) 24t 2, boot Al Nutanix ) Home %) X & #% 1
BN . BT A B G A AN B 25 A2 F big key B level-2 FrifEdt AT A
T b FE A

MEERER S, B2 88 KMS RS & K S SRR 0. N T
HORTE SRR NCR A AT 25 . 72 RS04 a3 301 IPMI = B (1 F2
AT RURE R EE ) KMS JR 554 & SR U B RE B (KR SR . CVM B B i A2
A omil R A Bl E#RAE .

3222 EBHE(KMS)

Nutanix #2fit i A= R E B CRUBALETE PEER-LKM) f7AkZhRg (5.8 5l
AN AR EE =5 Al KNS fif R J7 BT S ISR RR X & F KNS (175 22
FFRIEIASEE,  ZIRINET KNS 1598 SCFr .

AR E RPN, ALPIE B Py Bl s 5 R Z . 2
FHRAE A HERR IR AR 2 2 AL 1B BT

FEJTEPE T =R SEAL A -
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4 n# #kEH (DEK)
o FHR s 4 i R EH
MR IN R (KEK)
o RN DEK F 02 Fib
F A (MEK)
o RN KEK F 02 Fib ]
o WFEA F A HiRI BH 4 FL 4 I A
T EEAR T A FEFREHAN KMS BT O &R -

Encrypted By
DEK

Encrypted By l

KEK  ——inCOUREed BY o ek

Stored By Stored By
External Key Manager Native Key Manager
(EKM) (LKM)

L 7y I S VS RE S

AHFRHEE (LK RS A fE RS Nutanix 19 80, AT ERA
CVM o ARZSH FH FIPS140-2 N8Ry GEIUE) , R HL 2% 52 T A b
HEEE (B ARH, SOMH%E MIER, XTR4E&HP E2E
58

Tic & BedE s sy, AR KMS B LB 3 $E “Cluster” s local KMS” K
fHH :
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All cluster data will be encrypted with software.

Select Key Management Server (KMS)

The KMS manages the encryption keys used to encrypt data.

*) Cluster's local KMS

Keep your keys safe with the cluster's local KMS. Prerequisites: The local KMS can only be used via software

encryption and the cluster must contain at least three nodes.

An external KMS

Configure Key Management Servers and upload SVM certificates. You will manually download and upload

certificates to validate the KMS. Nutanix recommends having two or more Key Management Servers for
redundancy.

€ Back

K. BdE s -ie &
EFEA{H A Shamir’ s Secret Sharing Bk Fr G /A LRI A T A

EAORUESR PR 2 4 /N2 ROUNDUP (N/2) AN sl ARG RREH, N=SEBEh g
TR

o

WA E AR B

—EEHME, RSB ER (DEK o WIREG, DARIEEH I SR FA B 22 4.
R (BB KEK FIMEK FIThRE. R A S REFER A, 2w UL 5%
FEIEIN/ RSB AR, R A R R .

3.3 A A7t A

A Ak DSF RS A7 fik— 4 234 Hypervisor, SR T 1/0 71

A AP DLER BB i R PERE o IX 8T R AT R o A SR ST BE VRN N 75 = A
N E TR

TEER T Nutanix 75 s wife[#4 g DSF #1— M1
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(oo ) (o) (oo )

I L |
Hypervisor - vm I/O—| } [ Hypervisor - vmi/o-, ][ Hypervisor - vmi/o—, ]
1

SCSI Controller “ Controller SCSI Controller “ Controller SCSI Controller “ Controller

|
VM |
X
| I : |
l | ! I
| L I
I

_______________________________________________

B 11-1 7041 AR HE RN
3.3.1 Fmdin
Acropolis 73 i RAFEEEH B =y JZ A I T -

Ffif i

fth: —HY PRGBS

ik — M EEME — A A, OISR ATE T S PCle
SSD. SSD M HDD. f#fifiith ] LAE5 24 Nutanix 55 s HEEE SRR T
PRE. TERFAIEN T, UM ERENC E — M.

gasnd

. —AURAULEE SO )2 AR 2 4

k. &% (container) MIZHE LRI AFfEil, A& —4HEINLEGE S
T ARG - —SABE T (Bl RF) R7EA S Z LN, SR TE 3
AN EHLC A Z T . 285 H1 Datastore & —— X M) (7E NFS. SMB 73t
LI

vDisk

fith: vDisk
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iR : — AN REFIREAL SO (vDisk) & DSF _EAT = —AN KT 512KB )30
(45 VMDK FUBfIWLAESL) o vDisk Hi extent 2Rk, ‘&7 4 IFCRAFAE R A
_E1E 4 extend group.

B K DSF vDisk &

DSF/stargate J7 1 3 7% 45 5l PR 1 vdisk fk/N. 4.6 fRAS, vdisk J~FHUE &
Fi] 64bit %, X E0kE Bk [k vDisk AT LUk ] 2063-1 or 9E18 (9
Exabytes). {F& /T XAHUE IR HI#K B % 50, Hoin ESXi #E B K

vmdk & & .

THEER T HAAE DSF 5 Hypervisor 2 8] %R 6 R«

Nutanix Hypervisor

Group of physical devices (Storage Pool) N/A - Transparent

|
1,*

Group of VMs/Files ( Container(s) ) Datastore

|
1,*

File ( vDisk(s) )Disk/FiIe(eg.vmdk)

B 11-2 SR G RN

Extend

fth: B LTS

filid: —A> Extent 2% FiE4H 1MB K/MOEHEYL, B H n ANELLH
block 2 (block R/NIHR T AF#AIERSG) . Extent B 5B HUEHE T 5/
7 (FRN slice) DAPRIEFDRLEEFIAT Xtk 25— extent ¥ slice LA
cache I}, W LUAR$E Bl 2 H/cache HI%HE &R /IME1E Y
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Extend ZH

Mt YIRS R

fiiik: —A> Extent Group Z&¥)#H FZELAAER IMB Bl 4MB K/ B
Yo BRSO B CVM B LI RAFIERI AL . Extent #8h#&ATEZ A
Extent 201, $&BEHE 25 sUORIBEAE (¥ 5% 7 D RE R #2310 PhERE. . 1E
NOS4.0 ', Extent ZHu] L& 1MB B0 4MB, XUk T3 E e

T P U B X AR [ 45 ) 43 SRR A SO R G (] % 0K R

Size Layer

Variable Fixed* ( Block ) Guest Filesystem

X
1,*
|

Variable Fixed* ( slice ) NDFS Logical

7\
1,*
|
MB ( Extent )  NDFS Logical
7 )
],*
|
1or 4MB (Extent Group) File on disk
7 )
],*
|
N GB or TB (Storage Device) Physical

*Typically 4-8KB

11-3 UM R G ATy
XTI AR RGEH M R AR E K
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Fixed

@k:} Variable
™MB

)

Guest FilesystemJ

vDisk

[a1)
) :
(ExtentIExtentIExtentIExtent) (Extent) .9

\ﬁ;‘; 7%\4\4A \ Logical

Extent Group Extent Group

*Typically 4-8KB

1-4 B R G000

3.3.2 1/0 BA: A7

PRu] LB WA R ATk Bh 3% . https://youtu.be/SULqVPVXefY
Nutanix 1 10 #4% i LR — 221 {4 2H 1.«

V?, »Read |/O
FIl e e ¢ e o
o g P P "
2 2]
®
! S ( Unified Memoryl
= l Cache
|| OpLo m[“[w] [
| p: = % A / SSD
4 y Drain Cache}
( B
Extent Store
HDD
28 2200 2@
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11-5 DSF I/0 %42

ERNTSEE R, FRATEME RS SSD &, X R Flash EAF1ER), RNEH
= ILM K,

Oplog

ft: REATES 5T

fiiR: Oplog KT XX £ 4 HE (ournal) , FHSRALEEIE KR IS
1B, FHRAE XS EAE TP S 3] Extent Store 1. 7 ARIEEE & v FHHER)
TR, EEHRAETER (Ack) R, 5 A Oplog IR 45 7] 42 & il 2 o —
A~ CVM 1] Oplog #'. flif5 CVM [ Oplog #% 5 & Hl#AE, Ik CVM 3k
&L H 3% . Oplog fRfA7E CVM (] SSD JZ LA itk i (1) 10 Sikre, il
FEBEHL 10 SHAE . SHFIF K 10 5#1E 4 H 5 % Extent Store 1ifigeid
Oplog. UIR%HE LHI7E Oplog Ht, JifiIiih K2 HH M Oplog H1 i3t H
FIEAE A I L B Extent Store W5, A SIS A1E Oplog HY, B2iE K
7 42 )\ Extent Store/Unified Cache H3kf3. WIRIER RS GHED)
BE) HE FEE, WFTE S 10 #efERT, B ibmiddR 80, DMELESIEEA
Unified Cache B 3EAT 1 L #1E

vDisk #J Oplog 4

Oplog &L B, {H4rALR7E vDisk el b 5¢ B fR &1 vDisk A3
W2, IXH A vDisk Oplog FRf| (Oplog H4EA4 vDisk ff i K& s &)
L. H 2 A vDisk(s) B REFUAL AT LA FH 454> vDisk FR il 37 DL A% 20 1Y
Oplog.

#34> vDisk Oplog FR# 24772 6GB (4.6 JF4R) , LARTHAR K 2GB.

H N Gflag #5#1: vdisk_distributed_oplog_max_dirty MB.

Extent Store

fith: FFANEREE A7k
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ik : Extent Store & DSF HHF A KB BAAELLF, E s SSD Al
HDD, Jf Haedy e 2 HAL Y s A 158 b A MR T Extent
Store, —#2 M Oplog H# & I HIE T 5 A\ 2| Extent Store, F34b—rh
283k Oplog IR 5 #:4F B 45 N Extent Store 1. Nutanix [£] ILM
(information lifecycle management) &5 10 28 (10 Pattern) #hZs %
PRI B E, I HAEAFING B 8 3 585 .
JIgUFF 5 R AE
M55 vDisk 19K 5 10 it 1.5MB I (4.6 FF4H) , XA 10 shi
IWENFS . &40 10 4554 Oplog B #%| Extent Store, KAk
XFEIEARZHT 10 5.
H R T Gflag #54i:
vdisk_distributed_oplog_skip_min_outstanding_write_bytes.

JIT HoAth 10, AHEECKH (Biltn, it 64K) {598t Oplog A2

Unified Cache

At HABREAF

f#iik:Unified Cache f2 Al VH B 1547, BRI CYM /A SSD. 24
B AR ATEZ AR (SR T —MREE RS0, #2283 Unified Cache
() Single-touch ith, b E 2 REENAFT, FH HAEH LRURIT R HE
BRI o G R R S M2 e BGR e, Bul sl (s
WA SR EAREZ D), B R 28R uEdE (metadata) £ Multi-touch i
(Multi-toiuch 15 N 741 SSD) W NAEEL. XIITAG, Hoksh A4 2 4
LRU, —/HATNARR LRU, 1% LRU FEX, IR 30 5] Multi-
touch 1) SSD B, FF#KT— AN LRU. W SR s F gl e, T ASCH
3 2] Multi-touch b Tiis, I3 B HA T NAEBRK LRU. $880hRic AT LATE
Containter JZ i@t Ul HTECE . BROIATRSURICHEZEH

TERG—Z A4 P BRI K
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First Access

= ' R
Single
Touch Evict A

Pool
Second Access Memory

Unified < Subsequent
Cache Multi Access
\___Touch /

Pool

--boaaalo. LRU ----------- SD

[

Evict

K 11-6 DSF 4i—%2247

LRAT (PR FEANE 4«

ol 2 DL AK RLFE S SRAE Y, T RAE R SERT Sy, WA IEis,
AR AL B 7 ACE I Bt g2 A

TS CVM BB H C IR AE R E FLA M VM 1) vDisk, 45—~ vDisk #%
SEREME (lhn: Bt seRE, PRIRAE) BEANEI vDisk &G B ORI,
JFA vDisk bRIC A KA . IX AT A OREEAD VM 7] LA H CLH2E TR vDisk
GATRIA R IRGAT — B

MR A B S, b EE M VM B R RIS extent.
KRR T A2 IAATAT AT 1 15 o

Extent Cache

It NAE I BSEEAT

fiiiR: Extent Cache f&5E4 /T CVM WAFH IR ZAT . MR SUbRiC A
HAEERIN, B RAFE A AR IC RS Extents. £ 3.5 A1 Extent
Cache #il content Cache 2 AH HAILIY, {HAE 4.5 RAX P> Cache ##H Ik
4t—[f] Cache.
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3.3.3 W) o
PRAT LB WA N HALOR 75 B #E % https:/lyoutu.be/MIQczJhQI3U
JeHHE (Metadata) JEARMTEBE RGHIZ L, XTI RGEFAFEFE SR
Y B REEN] . £ DSF v, A7 LB 4RO IE DSF ¥ & BB s
Kol SNSRI SE

WAZB 100% 0] (6] AR & BRI ) (Bl “se—ShE” )
WBRFA ACID RIS
W EA TR ik
WA R AR (AU )

£ BRI FAT RS, DSF i —F3IR" ) Key-Value 4544 (1734 2
K e R R A7 EE s AL e G 8dE (B stats 55) o 8 T fRoc il
PEr Al FIVERUAR B, MEFESIAN T EHIE T (RF) o — B8l
(Metadata)#¢ 5 8l B85, X ALK RIS BRI 53— s, RJE 1
S n ANHAT S (n e SRR o P RZHC (majority) F7 5
AR Z AT IR T A — 2, X2 s — Bk Paxos Hik. Xk 1
Nutanix 1~ & 2 115 — Bk L EOoc Bl E o8 & I — 80 BEAT A7 i

NERR YA 4 W R SR, ol 3 AR R A

Updates are placed on % R
the local node and |
replicas are forwarded to
the next n nodes

Metadata replication
factor is an odd number
/ of nodes and can vary

' based upon cluster size
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K 11-7 Cassandra ¥ 454

ST DSF (e sn e, SRy RN M Ra 2 2 CHEEN .. 51440
R E G, B4 Nutanix %5 50 R s B SR o Bl i) —#87)
X IR T ARG R ), I B ARV e B SR T BT T SR
ey, I HAF A Ek s 5% (Consistent Hashing) "SR ARIIE 247 S & AT
i, FHER; remapping FcHdE E D 99 R EGE M 4 BEINE] 8 AN, B
T RUR A N B PR & AT R TR, {8 SR block R ANRE J) S A T E
£

BRI R S

M [ d t Dl catior
New nodes are

dynamlc
aaaaaa tically inserted db d u cluster
/" into the ring in a dynamic A

ctada . 3
actor uses a o LN ~ AN
m:zv smal ||z medium N
ze clusters ﬁ ) ~ ) i
‘ BINTY gl Node placement is
y’ ‘< and block aware
it . Cluster
ﬁ'”'“' sty ﬁw "Scaled State"
[Block
NumberNodeNumber] - §

ézr\é {;ézm_é\

O\

K 11-8 Cassandra [ &
3.3.4 HR IR

PRAT LA T AR F B 2% . hitps://youtu.be/OWhdo81yTpk

Nutanix “F- & 1# H &4 [X-F (RF - Replication Factor/Resillience Factor)
AFLE AT (Checksum) SRAORIIE 2475 fl B0 WAL S50, Hds 90 R EATAT
M. $ZME BT RIAEEE, Oplog 1E A 7 X RIER T E HHAE, I RAFZIRIEER
(1) SSD JZ k. % #E5 A A Oplog I, #das 2" E M2 5 1 ek 2 4
Nutanix CVM f#] Oplog . (BT RF & E) , Y MRERRZ G, ik
FEAEA BN (Ack) o XFERERIREME 2AFAET 2 B 3 DMLY
mobs PRIEEERMIUREE . 3 M RF A 3K, 2B/FRES AR, JFHITH
#ii (metadata) ##isxfrRE 51y (RF5) .
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NEFER Bl (1GB [ EMRERL Hd ) ek Oplog ® 5544, I H A=
RARNZ . EFESFEERNZ AR (Bl e, k55, AEA
) o IXiHER TR IFHREED CYM / Oplog R LRIFAEA -

FP el 1 RF /2385 Prism AR RS ZMEATRCE. AW RHS S
Oplog MRl #EAE, XFEREHER AR AT/, FARIELMERTEREY . H %
BN, RIS PRI A, IF BAE s Peon i ) —
T A% Bl R BEEPE JRIEW 2 RF AURTSE S, w2 "X 2 Extent Store
Ho B AN R BCE MR R, MR B o B AR P T R RLEEAT R DL L R
AT A BEE . ARG, SO R I RN S e A DU R Al By
o BEARYAG G RAVLECR IR AN, BA K K 278 2512 o R E .

MR R B iE R 1) O, His thin Ay il AR e 2% . Stargate 45 UE
SRR ALY R X AL, IR SO R A N AT R R A g . X ]
LA 1E EEARR T A2 B e (X

TEIER VX R

RF2 data will acknowledge the write after
1a) Write 1/O it has been written to the local and 1

remote OpLog
om 1c) Ack =

—

a s N

) 4 v )
Persistent
e < OpLog pep//c£ﬁ OpLog OpLog
Write “Buffer L |ij o El, d:] )

2) Coalesce and Async Drain \\ |
~

4 é N ﬂ 2 N
Persistent
Storage O H \ H
Extent Store Extent Store \ | Extent Store
\ J J \ | \ J
Node 1 Node 2 \ Node N
i \
Node placement for replicas is” RF3 data will acknowledge the write after
done in a block aware manner it has been written to the local and 2

remote OpLogs

K 11-9 DSF Hdi Ry
3.3.5 W (HLARAD
PRAT LUE T WA N AR B PEA% . https://youtu.be/LDaNY9AJDN8
AR RN S AL R AD RA NR G oS, DU sr 4l
PRI CE P aE . DSF BLFE ST URIMLATR AN, SR, Bl LR
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HAC, FRESETRIMILEEAN . Nutanix BiH) block 2 —MLAE, B&—1, W
A ECE MRS AT R TE: WERFE ESCHINLAR G, bR E 3 ML, &
YOS 1Y LRI o

VLS I 58— B BOBT N LAE R ORIE N LR R A VRN« I8 137 A6 A
NN RE M AE A BRI B 72 3 DHUAE M T I IR 1T & ME 2K
(quorum). 4, 3450 72—/ 4 RN EM B HEIA
[RIATLAR ) JL DA B DR 2 — S HILRE SRR Bl s ZE 4R3I, R Genl DA it iz
170 W FEHUAEE, TURMH IR 2 A RS A A

SRR AT DA FH 81 T I 8 S B 1Y)y T

o HiiE (R
® Ji¥iE (Cassandra)
® [JiE%¥E (Zookeeper)

60

DSF {53 Bl AR 2 45 2IEEAE P I H e HURE BLORIE 24— DY UAH iR el
THRENLN, HEEVAATH . K& M T RF2 M1 RF3, DL FENLAE SR 375
AR ELBGR Y R, N RIS, BIACRE R A 2 5 A
CLIR LIRS o HUARIRNRE— 24858 1, S HURG S i S S Ecdis (10l AR RAE

NEETS 7AE A 3 WU BERE R A G e JECE R BT
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RF3 Ex_ample RF2 Ex\ample
~— \ \ N
Node \\ Node \\\ [
Block \ 7
) Node ’ Node \;) .
— \ y
| 7\
— 7 \ ™
Node Node \ ,
Block < \ i |
Node ¥ Node I
— I . 7 \| J
— 7 a
Node ﬁ‘ Node *I
Block <
Node | Node *
— | J

|

Block awareness ensures that the replicas will
be replicated to another block in the cluster

11-25 LA BN ) B A T E
MHLFE T, HUFE R B e R, BIACR 555 & ) 3 HABHLFE A
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Block awareness is maintained even in
the case of a block failure where data
is re-replicated

4 = < - ™
Node Node

3 N T
Node * Node
. Ry

/ |
3 ™
Node // B Node i :

/

Node / Node i
\ y

Node / Oom | Node
P> ' <

7
Node / Node

In the event where full block awareness
cannot be fulfilled node awareness will
still be fulfilled to maintain the RF

11-26 HURE SR AR o0 T I B A CE

R A A4

N AT 23 Dy e P 3 55 LA SR A 2 ) (R 2 R R S

Simultaneous Failure Tolerance

Number of Blocks =~ Awareness Type Cluster FT1 Cluster FT2
<3 RN SINGLENODE  DUAL NODE
3.5 B+ A SINGLE BLOCK SINGLE BLOCK

(up to 4 nodes) (up to 4 nodes)
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S SINGLE BLOCK DUAL BLOCK
i ran i = IJ—:I‘ =
>+ BT BRI (up to 4 nodes) (up to 8 nodes)

1E4 Acropolis AR AT 4.5 K ULfE, WLFERAE R M, Aol E
o XFE ] DU ORAF A SR (D, BAFAET 250 AR 4
R, G — — BN B IMEAF R AN T 88 2 B AR S Bk

4.5 DART, N2 L N A&
R SSD s HDD JZEA RN R F Z R > 5 K5 2 19 RGN
B 0 SSD 5i# HDD JZ/EAFNLAE R F 2 < KJ7 2. HUAR+719 U0

BT Z1E: 100/(RF+1), %141 RF2 52 33%, RF3 & 25%

TuE IR

IEANTE R J 1) o B — S8R 20, Nutanix R — SR BE A S0 1
Cassandra “F & R A-fif o AL © EE {5 5. Cassandra FJH — /MR 4L
), EHIBFEE n ANXEE (peer) SKARERIE (1 —FerEATar f k.

TSR T —A 12 75 81K Cassandra 4415
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11-27 Cassandra i fi¥f

Cassandra X &5 & il 75 BN P4 B s 8 ) 77 OB 20 &7 . FENLAA IR
HIF, X4 (peer) &3 ARRINAEE, HfREA MRS TER— LA E

NEEIR 1A R AL R e S R LA A R 1

Peers are distributed in a block aware
manner so peers aren’t in the same block

/
 ( ™
Node A // Node A
Block < Ve
Node A{ Node A
— L J
/
— ™
/ .
Node \ Node A
Block < \ N
Node )A Node A
— N ' 4 J
/ . \
ad N : ™
/ '
Node \ A Node & ‘
Block < \ ~
Node A Node A ’
— ‘ J
|
R < __For example and update on node 1 would

- be replicated to the next n nodes which
would all exist on different blocks

11-28 Cassandra i s H s E

FENUVAR IR PE S, B AEN U S A R D0 T3 8RAT 2520 iy K )
A Gu¥dlE RF3, fERMEREAT LA RF5) .

B TR R R M A B B
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The following shows all of the connections
between peers and the replication
topology in a block aware model

Node A
Block < N
\
X

"z
(@]
o
D)

I/

/

— — —
Z
(@]
o
®

N
<\
~N

\

) (
:

Block < .
Node \ \ \/Nbde / /
— L \ %0 N\ / J
— / / ,,:.’ \‘ \\\ \
Node / 17 No&e\ \\ \
Block < ) 4 ' !
\, fﬂﬁ _// Node \\ ff} ,/
Node o)
— J

11-29 4> Cassandra 7 & A E

TEERT 34 Zookeeper i i 73 A1 £ —MHLAH BN 77 A1 1
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e & M

JUHR BN 2
FHIFRATE — F — L5 W37 BN B 2 4 A -
® FT1 (¥#E RF2/0503E RF3) o RGN, .

m >3
B X ACRHUR ST S8 RERUA I S8R A 2X A

Bl 1. 4 MHAED A 2, 3, 4, 2D R ASHUFERGEN, DY 2+43+2<2%4

R RHUAEA 4 D, HA=AHUE TR 2R 2x4 Q)19 Ale WIEREI T RA 7 415 RS
NERA il R B R

% 2: 4 MR 3, 3, 4, 3D RL HURERGA, KD 3+3+3>2%4

R RHUAER 4 D, AR =AHUAETR 20 2x4 (8) 1T il WIS 9 AT s G oL T 2 fi
RAFEIEEN o

® FT2 (Hidfs RF3/0EdE RF5) S48 80
B >5 5
B X AR RKT S8, BV S8 b f X A

i 1:6 MHLFE A 2,3,4,2,3,3 N, ASHUFEEE, RN 2+43+2+3+3<4%4
BT EHINLAEA 4 DA, HAEANIAE T ES 4x4 (16)DT0 A WBF T AR A 13 AN SRS
W w2 fid AL B0

%11 2:6 NMLFE A 2,4,4,4,4,.4 D5, HLFEEGED, RO 2+4+4+4+4>4%4
BAKTERIVAEA 4 DS, HAB =AW FER 4x4 (16)D A WEF T 18 M5 SIS M R4

i & $i i
Nutanix F|H Zookeeper kA7 G H#E B 5 B AC B 2R . 1X L5 4f tatff F
MU 0 5 77 AT 20 A AR R LA WS i 75 2R v F o
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FEER T AN A PRSI 3 4> Zookeeper 5 w7 A LI 1«

 (
Node Node
Block <
Node @ Node
— \\
 (
Node Node
Block <
Node @ Node
—
' d
Node Node
Block <
Node @ Node
— \\ ~

N

N
Zookeeper nodes will be distributed in
a block aware manner

11-30 Zookeeper H A1 E

E— MU R E, EREH A+ —A Zookeeper i ik A 1 »
ZooKeeper [/ ol 2 R BRI R /b—"1 4 s b, W N EDR:
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 ( a
Node Node
Block <
Node @ Node
— L J
' d
Node Node
Block <
Node @ Node )@
— L > S
~
— ( ~ "
Node _ “INode
Block< P — —2 <
Node @ \ INode
__ \\ e y

\
In the event of a block failure the
Zookeeper role will be transferred to
another node within the cluster

11-31 Zookeeper HLjt & 4

LXMW E IEH EL )5, Zookeeper fi (il Sy lnlsk, LL4ERRHL
FE RN o

e 45 BOKRHT, TBHET LA, AaeEsh#T.
3.3.6 ML TUAR

PRAT LB WA N AR B B A% hitps://youtu.be/SJIb_mTdMPg

FISEPEAEE 2 DSF B AR AT G Wt HI R . ARG HI 2
TR R Z 2 AT SR R @, A, Nutanix fEH —NAEIR7, Bl
IR o TR o BE Tk, RGBT A 1 ¥ AAS o T g Oy ke Ak B
e

T HIXFFAE RS Nutanix FIBEAFREAL DG, RERIHEAZ.
Nutanix A8 {FF1 i R ] — B S0 A o i A

TEZ R EE TR B0, SO AN HCHE 7 FH A T e U % 0 3 P A2 1) TR -
17ORIF . 5.0 SCRF FTA M FT2 BIMETURSE, 70 % Boe il RF3 A
RF2, =i c#ds RF5 MI¥#E RF3.
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TR 2 R T oe B I D) N RIS 25 LR “ Rl TR T &
o BT R Z KT R B A BIE S 2R “HdE R .
FEEFEWRS T, AR IERET T .

VM VM N VM VM N VM VM N
' B . L] "

Storage Storage Storage
C CVM CVM C

<t

CVM

Figure. Data Path Resiliency - Normal State

BB 20, RNl vDisk BUREERIEL B 2 yeliE 3 g DL, A AnfETS
R EVFIAR SRR IR A7 152 4 2 T

Hdls o3 A B EE

AR ARAIE TG R 88 TG 1 s R BT WA B 4% 0 A, A DATE S & 10
R A BN T ORGP I ORAIE B e M e

HEARHAN RS, T8 DUNEIAHE D12 75 Af £ A UM BT FL Az A2 7Y
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code=<N>/<K>"RAIZ A B 561 K/, Hor N AGEREEE R, KARE
[N IR E =

TP FE AT DU RS IR B s A s ok T B i, — A 411 kA
H 25%KTHFE, B2 1.25% (RF2 /2 2%) o —4>4/2 %4 50% ) FEEiE
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4 2/1 1.5X N/A N/A
5 3/1 1.33X N/A N/A
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7 4/1 1.25X 3/2 1.6X
8+ 4/1 1.25X 4/2 1.5X

BRIER: SRV IERE B SRR A NS (BdEYE
HIRBHRECED) AN, DUME T SR R DL A . X R T S
i BN Curator HBNEAT) PPARTHFRE IS E. B, —A 4/1 % Nix
TESERF L2 /DA 6 AN e LTH (A% A2 1 MR A R S A HH SR 1Y

i F 51T, A Curator MapReduce HEZESK /> K AFSs. T3
JEAbHE, ASmMAESRE /0 @i,



NUTANI

—MEH A RF B3RS R XL

) (~ ) 4 ) ~ ) (~ ™)
VM VM VM VM VM
O 0 - n [ I (0 B (0 B
) 4 ™ '3 ™ ) )

a ] a L ]
L Ll [ ]
- a 8 0O N L] = .D
L] [ =l On "
— — .~/
Node Node Node Node Node

11-10 #L7% DSF RF #4544

XA RE, WATERE RF2 M1 RF3 $iE 4R, THdEREAM,
R AR AR R LB A

24 Curator BT 58 &3, B KM AER extend H AT LIS . &
&) extend AR HAI”, Wt EMNENET — NI BLE. RS
extend HY K I )G, i HIEST R8T Chronos 73 & A1 .

FEER T —A 41 F1 312 25191511



NUTANI

A strip is constructed of extent groups from different
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Once the strip and parity has been calculated the replica extent
groups can be removed, providing the storage savings
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Random I/Os will first be staged to the
Large or sequential I/O will be — -OplLog, coalesced and then compressed
compressed in memory and before being written to the Extent Store

directly written to the extent store
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Incoming write |/O follows
™ the normal write |/O path
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After the compression delay the data will
then be compressed in the Extent Store
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FERER Y HE S, R8T AR EHRRN, Pz,
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Each node participates in, and
performs, its own fingerprinting and
deduplication

Ingest data is fingerprinted at 16K
granularity for efficient deduplication
1

: ( VM1 ) ( VMN J [ VM1 J [ VMN J VM1 J VM N
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For on-disk deduplication, only a single instance of the duplicate For locality, data can be cached locally using the
VM data is stored on the cluster (maintaining RF). deduped Content Cache (caching is done at 4K)
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Compute fingerprint and
store in metadata
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LA ISR A i ot 9 550 SSD, A0 SSD = B & BEFR Bt fie i i3 5 1k
e, I HARGEESITHICNEE,
FEETR TG AR PN -

Write |/O

|

CVM

Local SSDs not Full
1. Local SSD(s) Local SSDs Full

N
.

Data migration 2. Cluster SSD(s)

eeecca,
- -

Data migration

-

3. HDD(s) )A

*NOTE: Sequential IO can be configured to bypass
SSD and be directly written to the HDD tier.

X

11-18 DSF JZ &AL 5eInifF

R BB PR (eg. SSD, HDD,55) TESEREE Bl A fl it Ak 40— 55
B, RS BN 2 JE o X RS SR AR A AR AT 1Y s AT RT A 2 A
o)z, TR — A7l B A L A H A Y 5 L

R RI AL R R R R A

All cluster devices of a certain type (eg. .
A local nodes SSD will always have the
l VM1 ' VM N SSD, HDD) form a tier for data X X - 3 VM1
ooo oomm placement highest tier pI’I/O(lty for write 1/O )
l
(Hypervisor ——————— I - 3’ - (Hyper\?!sor j / (Hypervlsor _i j
— ~

-
AN N
e If a local node’s SSD is full the other | P
ILM will move heavily accessed data to
ILM will migrate cold data from the SSDs in the cluster will be leveraged for Y a .
local SSD to HDD to free SSD space /0 the local SSD to provide the highest
/ possible performance
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— AN B I A W SR SSD T S, PEREE
SRR RO BATTHR B A48 T B 2 (RE ST Y Bl 9 BT AL R R
HAR—H B2 A SSD R AEw mly, WAL-FEETIRES B 3T SSD
R (B B AERE P 55— N1 S0 SSD b BRI SSD 194 1A, %
P gk a5 24 SSD b, A2 yidnt W24 5 25— s SSD ki
SHERE F M. —ANCHE R EHR KR FTE CYM Rl SSD #% 5ix fpiz 2
1O #ff, W LA BRIAE MM, F LB AT L 10 #/E T LhE i — ey o
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A local nodes SSD will always have the If a local node’s SSD is full the other

VM1 VM N highest tier priority for write /O SSDs in the clusterl/\gll be leveraged for VM1
omo OnEm - s \ L
- Z
T « - \
Hypervisor— — — — 7 — — =— T '} Hypervisor Y \Qypervisor _i

—_—— e e - — S = = = === - = —— \— - —

If there is ample SSD tier space, NDFS ILM will move heavily accessed data to For remote data the cache can still be

will move data to cluster SSDs to free the local SSD to provide the highest leveraged for remote read requests
up space on the local SSD tier possible performance
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Ty T LA A7 A 2R B0k — 8 1 B
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If the cluster-wide SSD tier is > a specific

threshold, ILM will move data to the HDD
VM 1 VMN tier to free up SSD space VM1
ol - 7 N\ u

DIII

\

| Hyperv|sor ——————— I i - J Wtiypervisor

ILM will migr: ate cold “data from the
local SSD to HDD to free SSD space
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F b RS PATIRE S T A A MRS R SR PN B ) DSFILM CHidfs
A FIE D —FTIE. B HEE — BRI R oE BIER, S50
R AR F R B 4

TEERT —MESGHER (3050 Z51+6000 R4 [MWAFHEARE:
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Disk balancing will balance data between In the case where the disk utilization isn’t
nodes based upon a % utilization balanced disk balancing will kick in
\
VM1 (VMN M N \ VM]) [VMN
(m] " [m] =] 1] EllL"q;, ) 'I \ (] [m] ][]
<
[Hypervisor // j [Hyperwsor j [Hypervisor j
_______________________________ “
| Storage
| CcVM cVM cwm ||
|l Dg |§ % JI
______________ S ————— i —— ———

/
Disk balancing will move the coldest data to other
nodes in the cluster to ensure uniform distribution

11-44 WAL - AR HRRES

fh kP Dy se i A DSF (¥ Curator HEZRVE VR FERERE, 8 A Ak %
i, EfEGEZET B, ST AR HREY n%E ST o 4%
PEAPATE, Curator 2 ¥ WREe 3 B ah 2B 5L, I 3 34 i MapReduce 1T
550 KRBT AT . BN, SRRES T SRR A R 25 (Fldn, 3050 &
FD B R R R AZEE A — B

R, H—VME T2, FEGZ VM BdEPolig i, 51y
OGN P 3 e T HAR T e SRR AR P D R AT DIKEZ Y A R A AR S
BNFNHARNT A b, CRUEFTE Y LR 2608 BB ACP AT RPIRAS o fldn, AR RF
B R AE S (B, 3050+6020/50/70 &%) , B — T SANAE NAE
fili 15 S (N84T VM)IE, W] BE 2 fil R AR T 1 D e

NEER T MR G R 5 1) AT IRES -
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After disk balancing has run the Larger aka “Storage Heavy” nodes
utilization will be uniform will have larger capacities and
/ hence hold more data

/
/ \
(vm) /(VMN VM 1 VM N \ (vm (VMN
(m] =] 7 \ODoEm (m] =] =] ] | ) \ (m] =] =] | )
/ D

[Hypervisor // j [Hypervisor ) (Hypervisor j
e e il = T e N Y
| Storage evM Storage evM Storage VM |
I R I
! DSF I |
L_____________/‘_ _____________ ~

This process is done both during runtime with
node/disk placement as well as a background
Curator process

11-45 Wi T - “FEPIRAS

£ T, B AT Re B — A S RN AE R, XA B
R EMLIEAT, BN EEREE N R R BB . X T,
i AT PAFER AT AR B CYM (A, SRS BETE R IVE4% 47

R 7RSSR S DU S, IR AT i D R JA KdE
SR R B R LSO

Disk balancing to the storage heavy nodes will “Storage only” nodes will act as a storage
keep the local node’s capacity free for running VMs target and host the bulk of the data
/ \
/ \
VM1 /| VMN VM1 VM N \
omo /7 \DnEm oma =] [ [ ] \
/ <
G—iypervisor // ] (Hypervisor j E—Iypervisor j
—_—— /— ———————————————————————————
Storage
| Storage evM Storage evM g VM |
| osF -,
;_____________/_ _____________ ~

All data movement is done transparently
11-46 BLELYIHT - BATRIA7 k1Y
3.3.10 R RN 5 B
YRRy PUB IS WA N AR 7S B B A% . https:/lyoutu.be/uKSWWR44UYE
DSF P4 B 37 17 BRI AN 72 [ (1 81 4 (offload), it VAAIL, ODX, nli,
REST, Prism S5 EAT PRI 5 b o HRIE A 50 2 25001 FH S5 RUORN e R0 ) 55 ) B 7
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[l (redirect-on-write) Hik. IEUNTE FREAR S F W ENTE), — RN
RS (vmdk/vhdx) 75 Nutanix “F 55 /2 vDisks.

vDisk & extend CGZ4 EIESHEHRY #p, extend 17/lfE extend
HH, extend A& FIESEIE, EA-MERE RUSHE . SR
o OB R ERT, A vDisk BbR RN AN AT AR, B3 53 Ah A vDisk yH]
BE. XWE, B> vDisk #AT AR R ) EE S, e vDisk FIAH K. extend
W e BE WLt . AR GE ) U7k TR 2R P R BB (N IR ), T ELAEREAS vDisk
AEHCHEERRBU . XFERERR 1 W ERR R IR L 3, SRR

S FEAT BRI T AN R BE

BRI 7RI LT AT TAR R T

Extent
Group

Map

Block {

No Snapshot

R/W

Extents

Snapshot Taken

R/W

Block Updated

R/W

|

(=)

Base i Base
[ vDisk 1 [lesk1] [ Dk

Extent
Group

Extents

1' M \‘ ‘}
Group 8l Elj:]j

Extent
R e ————
Extents

11-32 B HRAGE S
29—~ vDisk (PRI AN 50 [ 4k S BEAT BRIGAT Se B, SR AR R

Subsequent Snapshot(s) Taken

R/W

Extent
Group

Extents

New Block Written

Base .
) vDisk 1
[ vDisk
*. o

R/W
!

vDisk N

Extent
Group

Extents
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K 11-48 HLEIAE 5N 12 BRI

K MR RN A 7772334 T KR UM LA vDisk MIERBEAI e fE . 24— A LK
vDisk HEATTCRERT, ZATHBSBUE, SERERLAIRE TRk IXEEFEUZ
JeE, A 10 bRk . MRIRJTE N B e BE R Ta ke s 2 i 5e B ) RE UL
PLFE PR “ 24l vDisk”, HEHRMURB8iE, 2 MwEgald: —Ii%
LR BRI RSO, Ao — N EBT i Te b

EATTEIA K T AR AR B, AT SRR R AR AR E AT
TR Bt e B

Clone(s) from Base vDisk

R/W R/W

! !

Base
[ vDisk J [Clone1 J

Clone N

Block
Map

Extent
Group

Extents

11-35 B 1) %2 & fE

iz arvtad, A EMALVDIsk A8 B SRR SR BB . i DAAE B
BT E, Fr NEEREDBUR R 2 A el H SRRy, haE
A B 2 R AAE A L

FERR IR R AR T
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Clone(s) with New Block(s) Written
R/W R/W

H
Base
vDisk [ Clone 1 J[ Clone N]

Block
Map

Extent
Group

Extents

11-50 B TERE - HriE A

AT 5 52 VMIVDisk 5 BUR IECHS 2 51 S I 00 Bl SRS 0, IR
E A E VIR

3.3.11 p2% K 1/0

KFSAEYE, VRaf A F LA NEER:  (hitps://youtu.be/Bz37Eu_TgxY)

Nutanix & F) &5 s G T AREER:, T2 WO T AR 1HE K] 10GbE %%
BT . 1847 T Nutanix & _E R REBLE A 124 110 #RAEL AL A M 45
B HEMMCIEEREF (HyperVisor) 4bH, EBHULZERI /0 WK, BEE#HHE
R AL CYM IR 1P, Itk CVM Bl e K@it 43 1P K 1R 1Y) 10GbE I
EAEHREFEE I B HAR CVM o XETIE SR, ZRHE - #04 th A CVM 2
HEARSS, METFEL /M 10GbE M4, Xtk , WA DFS HmfE s i
FVM (19 2 5 2 75 22 21 10GbE M4, FiAEAHh CVM 5 HLEE 1T 55U )iz
FEHE (G vMotion J5) o 48R, ARTFAHHAD — Lot Lt 2> i i {3 ] 21 10GbE
P, . BERE I SRR A



NUTANI

LAR 2 VM T2 1O BB K, BE W, SN 10GbE M2%:

External sources can communicate

ate " ol VM 4
1 CVM - C 10656 othe
™M VMN VM1 M | MN
(=] =] / = omo =l I o|eo =
4 )
N N— ’ ,74 i N—
Hy Storag Not Hyper " Storage ( Network :J) ol Not
" h C— L "
[ it Sl ) S ——a g T _——_———— sy m
|om comm cnm . OW cuEE cu@ e OW cuEE cn@ H
l |/ el Neotwe Yo
| ~ ¥ o
L \ DSF

S e ——

Kl 11-54 DSF %

3.3.12 4 A ik Data Locality

KT, R L&A L Rz (https://youtu.be/ocLD5nBbUTU)

/O F¥E A HiAL (data locality) , & Nutanix it &7 & 2 A
BT {E . IEWZ /T /O #6642 (1/O Path) ZHTATE, FIEMEE. 51/ 0%
SRECFE B VM [ FTLE T s A L CVM BT R AR EE . VM s #0F Fh AN b g
CVM K H S A i A R IR s o 24 VM H— AT sE R 2 5 — A0

T RAE HA D) it VM B SORE EAE BT 7E 7T i AR CVM 32
IR SS . IR EEE (FFREEZ AT S CVYM HD) I, 1/ O iRk
AL CVM ¥k Eiiin CVM. FTA IS |/ O HURfEA M CVM H158 . DFS
K2 1/O 5 RFEAE AT RS, KAE ) & H s BB sl 2 AT s,
MAEFTE HIBL /0 AR IR ST . B AAER IR A BEAT AT, 1 1T a4
NPTy

ECTE S L ADNLIPL R o W de =X

Cache A Hift

o vDisk Fi#E 7 E A HLIY] Unified Cache. vDisk extent(s) 7] RE7E 15 s 7h.
Extent AXHift

o vDisk extents B 15 VM AH[F] 115 5.

PAN 7 1 Hi 2 e s VML TS 1 -
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Hypervisor 1. Normal Hypervisor Resume | Hypervisor
( Storage O Storage Ll Storage a
| «» CVM a O «» CVM (m] O -«»
| 5 1 "l o
|
| e ____1, N
| L~ Data movem f O localit -
NOTE: Only don df fficien TE P "9 ! )V
KDSF data will d to be moved

K 11-55 HyaA it

Bzt 5% 4%
Cache AMiAL 3T vDisk H )@ L0 & 2B, 24— vDisk/VM \—P 5 5

[R———

B —A, vDisk KB AZRIAM CVM, 58 £ 41 Unified Cache
BAHE . ISR Cache K4 AR EHLEMT (AERZm EHD « HEFNIT
Uity 1/O 3L 300 b, 2 BT EHLA Stargate #FiFF vDisk Fricl, HAHN Stargate 4%
. A7 vDisk FIEUHE R ES 2 PR, Htk Cache — 31453 21 5%,

Extend AHAL & — DNHUREHRAE, 24306 2 UL 2 4% Extent Group:
10 738 N B AR 3 ORBEMLIEZECE 10 RT3, Horb 10 B0 I 2 I BB A0

1 KA.

3.3.13 ¥+ 77 [% Shadow Clones

KT AR, VRe] LAAE LR 8E#E:  (https://youtu.be/ogfFDMYQF Jg)

Acropolis DSF A — I REFR 2 N“Shadow Clones”, fUVFE K& &1L
IS 43 A S A7 55 72 1) vDisk 28 VM %l . Bl (1)1 25 78 VDI &
H, KEMBER 7 (Linked Clones) 77 BB AR B2 #UHL (A central
master or ‘Base VM’) . £ Vmware View H, X#iFRZ AL EIA (replica
disk) , FEMFTAT BERE W TR, 7F XenDesktop ', X#FRZ A MCS T i
AL (MCS Master VM) o X A] DL FH - Hofth i) K& I R S I 35 rh (43
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. FERIMRS AL o HIEA /O At &K VM PERER KAk, Ll DSF
(1) SR AL R 1 D 2 P LE

5T Shadow Clones, DSF ¥ a4 vDisk f“Asthib" s il #ash . 4n A
it 2 ANELE CVM CRIEAML CYMD [R5 i, HARRE R s R, %
vDisk K HhRIC A R 5. —H vDisk #ebnic v R 15, % vDisk F 815 2 Ay
CVM [AH, SEELAH I E R (s FR 2 2T vDisk ff) Shadow
Clones) o XFEHLAT ALEFTA 19 VM TE A st o7 DSz U i 2 3001 vDisk 1 o
FE VDI o, IR RS T I REAE BIAS T DA A7 BTG 5 A, BT 19
B SRR AR SR 4 TR, R BRI SIUEHATHOE, ALK
IS 513, IF BT LORIR ST AA IR 28 o dn SRS RSP LA B0
) Shadow Clones #4451k, %3 . Shadow Clones ERAH T iE (1
NOS4.0.2) , fn]Llilid PLF NCLI fig 2471 /8 BOCH L iBE:  ncli cluster

edit-params enable-shadow-clones=<true/false>

T~ E 7R Shadow Clones 52 4] TAE & 7t 473 41 2N A7 1«

NOTE: When a clone or snapshot

occurs the base vDisk will become Read 1/O for Base VM is served locally
read-only from cached Shadow vDisk
- |
Base Clone | |Clone N | Clone | [Clone N Clone | [Clone N
om n0 Nl | no om . nmo
t 1 1 1 1 1 H
Hypervisor 1 Hypervisor | .. |Hypervisor |
! |
s —— S S~ = e — e e e ——_—— = = = —v—]
| Storage (vDisk Storac_;el vDisk I Storage (vDisk MO
vDisk[ | <> CVM ‘l' vDisk[] <> CVM vDiskll | <> CvM ||
| (8ase v VOBl ) Shadow vOisKI @ Shadow vOisKI B |
______ . A
| | | I
Once DSF has determined the Base VM's target vDisk is | ]
| | o - — multi-reader, the vDisk will be marked as immutable and the — — — — —
| shadow vDisk can then be cached on each local CVM l

— — — — — — — — — — — — — — — — — — — — — w— — w— w— w— w— w—w—

K 11-56 T il

3.3.14 ey A
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Nutanix "G i EE A2 AR, VM B Guest OS 2P B4
TEA R ENTZ IR AN TR s, B4, HiFERREE
f o

N B B2 AR 5 A M 17 5 T M 4 Y RO 38 25 «

Front-end ) (Vurtual Machune) IOPS/Latency/Etc. metrics seen by the Guest OS
Hypervisor IOPS/Latency/Etc. metrics seen by the Hypervisor(s)
Controller IOPS/Latency/Etc. metrics seen by the Nutanix Controller(s)
Back-end Disk IOPS/Latency/Etc. metrics seen by the Disk Device(s)

&l 11-57. {42

BHHE

o EEfth: HITEIMLERI VM FIRES

o k. X EIMLE BRI VM 5 Guest KIREZSHL, trast VM 24 ETHITE
e, DLANFH R4 4THT ) 1/0 PERE

o (Mgt WMFEENE VM TERED T

B EEER

o M. BIUMERRESH

o k. i BIMLE KBS AT B AREHERPIRES S4 . X e B & A AR Bl
HAp A — s RS . BBl LA DEREEFE eS8, T T8
ZM TR 5, IR AT DO I IR R ORI RE , SRESE IR HE 4R
Fro XA S Nutanix CVM 2217 dr R

o [y, REEGMER TR IER IR

bl

® FEffh: Nutanix #H| 2R E S H

® Hiik: MIREZEh Nutanix 5§28 BNl (F4n: @it Stargate 2009 i 1)
HERM, BT T NFS / SMB /iSCSI # (i fh ez 152, L
N Jav AT REEEAE (D ILM. RERE S AR o kT DLEE AR
BN BN H SRR AR SR KRS SHP I B S B R
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R Bt BRI &, 5350, Bl hie g aah nmreE (Ein: ILM.
I , MRXH AP A Nutanix CVM R Fdrh R, 7ERREEE AL,
|OPS Hifatrr Re > A %5, BN NFS / SMB/ISCSI % /s 22 ¥ K 1 10 k474
70 o AEEATIZRBIL B SR Y 58 0 1% A8 — 2

® [ LT HyperVisor, 1AM T i b % 5 o AF

R

o Eff: WEREIIRESH

o k. MCRESHHWHB R A EERM GEL CVM) |, Frortl 1 am AR
H ARG 1/O fERiFHAER 4 Oplog 8% Extend Store. AJ DA% 3] Lz
By AN R, BUER PRI . —BIELLT, MR R E S 10
(K15 N ARAEGAF i P R BARAE . AT EESAF P dn h LA, #RIEA T NG
B I s 45 B0

o Mt WUAEE LD 10 BIEVESR T A7 S

PRATF HARR
LIRSS B, fEAHLT Prism A LRTFE 90 Ko Wi A Prism Central Fl
Insights, WA DHCHHTRAE (NSRS E AR R

3.4 FR%%

3.4.1 Nutanix Guest Tools (NGT)

Nutanix Guest Tools(NGT) & — ™% 2R & P HLEAE R 40 L 1A
(AT vmtools) , “EfERERINLAED(F F Nutanix 7 & I — 2 = R IhRg .

Nutanix Guest Tools 0.4 %3 /E FEUL 1 H) NGT installer £ Guest Tools
FEFPHEZE . 83T Guest Tools 157 HEZRLEALHRE 2 A Nutanix ~F & Z A 247
o

Nutanix Guest Tools(NGT)iiid NGT Installer 235 5 53T 25 il B,
NGT Installer 2385 Fr (1 40 T 41T

o XJHACERS
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® IS KE Self-service Restore(SSR), tHFx N3 T 4471
A E RSB File-level Restore(FLR)

® BN IIMEIRS (AHV [ VirtlO 3X3)) ;

® i%F Windows FEHIHLEI VSS(volume shadow service %52k 55)
AREFIRGE 4 AR S5 ( Hardware Provider) ;

® X Linux MEIALAIN FH — B E S e GEd JRAC S A
LR
TXAFE A B2 00 B 45 — S i 2 A A

o XN LEAMRS (Guest Tools Service)
o {EJN7E Acropolis. Nutanix AR5 &% P HLACER 2 [8] ) kA
Ko MAEERNIEZEAD CYM L, ZERHEIT T 1F 240
Prism leader (FL& ENLERE vIP-ERL IP) @ ikssH
J i NGT Master
® EJHLH (Guest Agent)
o REEFF SHKRSGIEN NGT ZEMMFEN—E50, HE
ERPHIRE RS . AFEATE AMARSS (140 VSS.
SSR %) Hard & AL LA AL .
TN ERIR T AR L

The Guest Tools Service will listen on port 2074

on the cluster VIP which will be hosted by a CVM
|

-
| VM 0OS .
| ngtcli
l A
G ¥ [
uest Too S «—J —ssil— — — _ Guest Agent
Service Serilce
_—Jd_ _ — o —
v v v v v v
Cerebro | ... VSS SSR Scripts, -
x Config
\_

__ __The Guest Tools Service interacts with Acropolis
services to perform the desired activities

K 11-58 Guest Tools M5}

ZPHLTEHAERS (Guest Tools Service)
B OL B A A AR A5 H S = S A 0 2

® NGT Master
AP H NGT Proxy & K IK)iE R I 5 Acropolis A28 H.. AN ERES)

k2B — NS NGT Master, 412477 Master 2<%, WK FEz6
— AN . 1ZIRSS B AR A TR o 2073,
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® NGT Proxy
BATERA CYM B, JFERIER S NGT Master DASAAT 7 ZE (7

. HAFI1E Prism Leader (FEEARREEA IP) 1) CVM RN 5%
HURERFR P BT 85 . MRWT 14k 1y 2074

17 NGT Master

AT LAF R A 24732 NGT Master A1 A fi7Ef CVM (fE

CVM iz17)

nutanix_guest tools cli get master_ location

TR T A
Guest Tools Service

( g )
CVM CVM CVM
- NGT NGT NGT
| Proxy Proxy Proxy
L] I
| | |
NGT
P Master €T T T T T T T T T T
A

| An NGT Master is elected per cluster and is
— — — — -—responsible for handling activities forwarded
from the NGT agent by the NGT proxy

K 11-59 BN L EARS

P HREREF (Guest Agent)
B PIHUARERRR 7 1 DLR e A 4H A% 2wy AR B3 i o 2 2
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(VM OS .
ngtcli
A
Guest Agent
Serilce
V""""T"'_:T____l
VSS SSR cripts, =
Config
\_
Kl 11-60 & AR P
BlES5&®E

2P HURHEAR 55 5 % P HL B AR Al 55 22 18] (38 5 3 . Nutanix S28F 1P )

SSL GEHEEIT. 4 Nutanix HEEEALAEFI UVM (338 BRTE R — U4, 7 )
AL A AT 1

® ik UVM M8 BISERE IP (1 b ik
B

® 7F UVM MIZ% R QI —ANBiy KBS R CRA AR S HT NAT BRI
VPSR P 7E 2074 i [ _F 334718 1* (RIETT R

BT ERSIEE T Y CA NIE, H5i7ER—1> 21817 Nutanix Guest

Tool ] UVM A A EEHRE XS o UE P54k A Nutanix Guest Tool 1] ISO % %% 3¢

PEIFAR N 2R (1 — M B3R E UVM L

NGT REFEFHI 3

NGT REEFE 7 I 22 3& ] i Prism BE

a2 AT/A
( ncli/REST/PowerShell) -

JEd Prism %2%E NGT, 7E Prism SHH SR “VM UL, EFE— BN ZE
ENGT RERE 7, 2R )5 &iidi“Enable NGT ”
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v VM NAME HOST IP ADDRESSES
O WIN2K12BASE NTNX-BEAST-8 10.3145.222
Summary > WIN2K12BASE d Enable NGT

3.3.4 NEMHUED) NGT

TR AT AL EAR T Yes L4k 8 NGT Hy%eZ:

NGT feature will be enabled for this VM and the
NGT CD-ROM image will be mounted. Do you
want to continue?

No ] Yes h

3.3.5 53 NGT L3Rt

223 NGT PRE AL ZEL B — 4~ CD-ROM FH LAEE#R NGT 2238 fh e, R
B -
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Disks

+ Add new disk

DISK scsi.0 SIZE=74.51GiB; CONTAINER=KVM...

CDROM ide.O SIZE=0.08GiB; CONTAINER=KVM-... 4 . 4 .

K 3.3.6 J53h NGT 238 - Seikik %

FEREFALIRAE R G TORFEER 2 2l & NGT 4 a B I

4 Devices and drives (2)

- Local Disk (C:) & CD Drive (D:) NUTANIX_TOOLS
== I 0 bytes free of 84.3 MB
S 5508 frec of 741 GB ) s

K3.3.7 JA3I NGT %% - EMNLERAE RGTH ALK i

B A 1 G IR R 2% B A AT 22 3 A

fer LUl izf7 Foldr 4 (A CD-ROM) AT —ANEiAs 2o

FE IR R T i e B S2 PV ) I L SE i NGT B PHA 1 22 3%
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Nutanix Guest Tools Setup

4]

V 4 Nutanix Guest Tools

Cancel

3.3.8 JB3) NGT %3 - Frafh et

VE 22 35 3e R 1 — 54, Python. PyWin £ Nutanix Mobility (35 rE 4l
WP G HIREE ST IRBH R 2 385

RGN, WEEREUNERERS .

JRIN 56 IR 2 RN JEAT S5 J5, TR RE R B LA N 2% B H BUAE 2 | T AR ) F% 7
HIiae"mHE

Organize ¥  Uninstall Change

Name -
Microsoft Visual C++ 2012 Redistributable (x64) - 11.0.61030

{Nutanix Guest Tools

{Nutanix VM Mobility
= Python 2.7 (64-bit)
[ TPython 2.7 pywin32-219

3.3.9 A3l NGT %% - Do NIET
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FEARSS T H Fh ] LA 2 NGT Agent iR%5Fi1 VSS Hardware Provider 4%

[Py

SERVICES
Filtered results | 2 of 135 total
Nutanix X v v
Server NaAme Display Name Service Name Status  Start Type

WIN-7M16SPEHU1L | Nutanix VSS Hardware Provider Nutanix VSS Hardware Provider Running Automatic

WIN-7M16SPEHU1L | Nutanix Guest Tools Agent Nutanix Guest Agent Running Automatic

3.3.10 Ja3) NGT %% - 2235 J5 A sh R 5%

FEIE, NGT B& 5B I RE g A T,
- SE
#E& NGT #E
H5HEAG—MNEUNL L0523 NGT, S aF 157 SRR IR E &
G R IR IFEHIE NGT.
A DU B R A KRG AR SR T iR AT NGT:
1. (EFEARESHL E224E NGT IFfIARERS IR @15
2. ETZBUEMALE TR
3. TEEABEEWL B NGT /19 1SO SR (K75 243 289l
UEBHREXT)
o 43177~ : ncli ngt mount vim-id=<CLONE_ID> OR via Prism
o JegARftH IRy T
4. BIFEEAL
2w A B LS BNt BORAS I BET ) NGT 1SO 223485544 545 L
FHOGHE B S AT RS, 565 TG 5 Guest Tools Service #7115 .

3.4.2 OS w&filfh
Nutanix 1 BT CloudInit 11 Sysprep #fit J5i 4= [#] OS & ik hE
CloudInit f&—/M%il Linux Cloud Server 51 S84, &Rl AR ATHILG LA
SE#4k Linux Instance. Sysprep /& Windows #1E &%t OS & #ilik T H.
LA I
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o WENEH
o ZIRIIFE
o INIH T/ EYEH
o JETLIA

XFFHIEE

fF U FOE I THBATTE AHV B Linux & HL, SCREBLUFIRAS GERAME
SERE IR SCHF I BV WA OGSO

e Hypervisors:
o AHV
o HRIERS:
o Linux - KH5 23 WL

o Windows - A #7 = Hil H IL A

AR &4
{# | CloudInit 38 B3 /& DL R 2644

e CloudInit 4 7E Linux R4:H 223 52 1

Windows ERi\ E.4 %35 T Sysprep

L QIR
CloudInit 4n SR AR H, W] LB LR iy & 30T 222
e JT RedHat [ CentOS #1 RHEL:

e JLT Debian i Ubuntu:
Windows #2235 2.4 41,5 T Sysprep
Big ek
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N7 AT OS ERIA, TEAIE B GERE EFWLES, 7E Prism 8¢ REST API H1 22
1EFE Custom Script £ IEMEIFTE Script Far AHE A 41N 8 il 40 T IIA

Custom Script

Provide a Cloudinit or Sysprep script to customize this VM,

O ADSF path

(o} Upload a file

| Choose File | No file chosen

0] Type or paste script

FILES TO COPY

Specify external files to copy inside of the guest VM.

B A A - A e T3
Nutanix #2115 58 2 fil HUIAS B A2 (1 12 700 -

» ADSF Path

o fEH—A g BAL3] ADSF Ll
* Upload a file

o bAE—AHERAE RS
» Type or paste script

o CloudInit A B # /& Unattend.xml SCA A
ALE A ) CD—ROM L85 — R Ja 2, Nutanix 2245 FH 5 Z0E BIAAL 138

5 CloudInit 83 Syspreps

A

FERFREM B A, U A DORA R E 2

» User-Data Script (CloudInit - Linux)
User-Data Script & —M#] 5. shell A, ZHASTE G SRR G0 B

A AT (BN “re.local - like”)
VAR — AT B LL#FF 46 1) bash script.
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NI /& user-data JHIAS 25451 ;

Include File (CloudInit - Linux)
Include File fl 7 7 241 URL (£ URL —47) , &4 URL &9 BIf
HAAAAAT B HARAR AT A
A H 2 L # include” T 46, 2L R I include AR S0«

Cloud Config Data (CloudInit - Linux)
X} CloudInit K15 Cloud-config i AR RYHEH LAY, %A DL “#cloud-init”JF
26, RUT R
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ik Cloudnit BT
CloudInit i217 H & /& RAF1E/var/log/ T ] cloud-init.log 1 cloud-init-output.log

* Unattend.xml (Sysprep - Windows)
Unattend.xml A4 /& Sysprep 75 )5 st #2 4 € fl LB G FHBIFN 2 1%

A PLe<2xml version="1.0" 2>"JF48.

NI SR T unattend.xm] SCAHH 245«

3.4.3 Yefliss

Acropolis Block Services (ABS) I #gmt & iEid iSCSI #2144t 5 i ') DSF
TEAELE AR % (guest OS, WIFEEHL, HAEE) .

X VAT EAE RS RE S B e V5 i) DSF R A7 I ThRE . 7EIXFRESEY)
5N, #1F RSG5 Hypervisor B 41 Nutanix X} if .

02 1F) Acropolis Block Services fifi Fi 22451

o JLERIE

o Oracle RAC, Microsoft Failover Clustering %5
o HIRMAFIERLA

o AT FREEAE A JA S AT (H A5 Oc B

o %#%s, OpenStack %%
o B KN iSCSI
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o HEREATH

o Exchange on vSphere (32 f Microsoft)
NERIERIER S
R4 ISCSI fem 2k, PLTFRERG @ 1 IAE:

¢ Microsoft Windows Server 2008 R2/2012 R2
o Redhat Enterprise Linux 6.0+

PR S IS
PL R 401844 5% 1 Acropolis Block Services
o Data Services IP: iSCSI & xiE KN FH 5EHE Pt (4.7

EATNGD
e Volume Group: iSCSI| HFrFIRIELA, fEAEHEHE, PRIGFISE
I FR 15 5

e Disk(s): ¥#INfE Volume Group 1 [{REHEL ¥4 (iff% iSCSI H
FrA ) LUNS)

o Attachment: FRVF—/MEE A EH X Volume Group 1)
IQN AN
e Secret(s):
NOTE: 7& j5ufi, — VG ) disk /2 —1~7E DSF /) vDisk.

AR %A
ERCE 2 A, EeR B IR NES KRB S () Data Services IP, 1]
PLi i ‘Cluster Details’ 7T (Gear Icon -> Cluster Details) >k 13 & .

CLUSTER NAME

TMBEAST

CLUSTER VIRTUAL IP ADDRESS

10.3.140100

EXTERNAL DATA SERVICES IP ADDRESS

10.3.140.99

3.3.12 Yl o5-HdiE A 55 1P
A LU L NCLIAPI:
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flg B ix
FEAE IR 55 22 1, BATH ESR 8 —> ‘Volume Group/E 4 iSCSI 1 H

B
1t ‘Storage’ 1 ri it Fi4 )+ Volume Group’,

PR 55 -8 N 40,
FEJEIT I B /5 224 € VG ITEANME 2 -

DISK CONTAINER*KYM-EC42; SIZE=20.-.. X

Share acress multiple ISCSI initiaters er multiple YMs

:

K. BRI I0 VG 4l
SR s+ Add new disk Vs IIAT AT RE B B bR . 7ERE S H IR SE S A2
VFRATEE R H AR 25 2 AL KN
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T

OPERATION

ALLOCATE ON CONTAINER

CONTAINER

KVM-EC42

SIZE (GIB)

200

Bl PR S5-I B A
M Add’ s WEARAR T BRI A AL, W RAE IR AP IR,
MIATH E VEANE BRI seiaL, AT LK Volume Group B in 21 i
HLEE IQN B AR, X RV REINLYT ] iISCSI Hir CREAIREE K
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SRR

Share across multiple iSCSI initiators or multiple VMs

INITIATORS

IGN

iqn.1991-05.com.microsoft:desktop-p0Oqla3;j X

VMs

3.3.16 Bk %5 — KiteE 1QN/VM
Hii‘Save’, Volume Group Fit & 52 i
DL 1 ic BT LLidE s ACLL/ AP SR 5E K
#A& VG

#IN LA S VG

#EH N A IQN 3] VG

B4 HA
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BT 522, Data Services IP it FATIEA T EMIER A K CVM IP kY
UL W REREAT K BLERAE -

Data Services IP # 73 FL 224 #7117 iISCSI Master, — H i HL#kfE, — N3
[¥] iISCSI Master 21262 5k H. H 27> idiX > Data Services IP. XL iff

%7 discovery portal #5247 .
i # 1 Data Services IP ] iSCSI K2 & <xE N iSCSI HFsAH . 4H —

AGFIRIT, FH LTI 5 HE Stargate (1) ISCS| 3.

Stargate ]

Stargate

I s
| .
|
i IP
Services 3 Stargate

K: Block Services - 5 [f] & 3
2 VG BN I o<k Stagate LR, Kt &2k iISCSI & 5 F Data
Services IP. iXh}, Data Services IP J4 & 3% 8 5% [ 2| 1 — /M RE 1

P
o)
[

R

T
[

R

Stargate.

( Stargate )

Stargate

|
Servi IP
ervices ) —

K: Block Services - i
9 H IR R R G HK Stargate kR IEH HolH, MHETTEZI Stargate 2 2R
/O FF 4 E BN ISCSI 2. 2 AGEE ¥ B =117 iISCSI & %I, Data
Services |P % & 3% 5 € v 2| [1] 55 1E 5 1) S K Stargate.

edirect

R
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Stargate j

— Kill iISCSI Session —

I
* Stargate =~

Data :
Servi IP)" — — <
h-erwces ~»  Stargate

& BUIRSS - BBk E

edirect

Login
R

BERREZENRINSH
Uik %5 Stargate [ UM 2@ Zookeeper kIS, #1215

DSF —FERIHLH]
W E PR BRI TE] & 120 70, Xt E ks — HOCHEK Stargate 1k & {g 5

R 2 Bk, R ERERIF ORI 1h, s AR S A — A B AE K, EE

SR 8] 2K I H I OCHK Stargate.

WX AL, &2 A (MPIO) A& path HA. ILERINIAFE
BAE LR K E S )[R 2246 A “Enable multi-path” 55 GX AN T2 5 H

MPIO [#))

Connect To Target

Target name:
.com.nutanix:multi-af028775-3103-4f89-be 7e-6a392cd69 71 3-

Add this connection to the list of Favorite Targets.
This will make the system automatically attempt to restore the
connection every time this computer restarts.

[] Enable multi-path

oK | Cancel

’ Advanced... |

& Hulkss -6 MPIO
¥R
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iISCSI PHSCHEEAS HARE K A H b 2 (8] 5 E — AN Bk 1) iISCSI 2215
(TCP #E#5) . XHt/Zii, Stargate il HAr2 & —*f— KX &,

4.7 FATPEA, BRI 32 RS H AR AR I A & AR R A
In#| volume group (VG) B HENEIE T . HAIEZAD VG, HFHEN VG H
B — AR, AR SR iISCSI Hix.

S A1 ACLI/ API 5 VG HE4IE B, IR&F 2 vEE4 attachment
Al Sk 1 32 AL H AR

R, BAICLeZ kR —NRmT 3 MERBEN VG, HER i
FOEERN, FNE BRSSP E SRR, (] -tgtfint] 5

%0
Discovered targets
Refresh

Name Status
iqn. 2010-06.com.nutanix:multi-af028775-3103-4f89-be 7e-6a392cd697f3-tgt0  Conne

iqn. 2010-06.com.nutanix:multi-af028775-3103-4f89-be7e-6a392cd697f3-tgt1  Conne
iqn. 2010-06.com.nutanix:multi-af028775-3103-4f89-be 7e-6a392cd697f3-tgt2 Conne

< >
To connect using advanced options, select a target and then Comect
dick Connect.
To completely disconnect a target, select the target and T
then dick Disconnect.
For target properties, incuding configuration of sessions, Properties
select the target and dlick Properties. acedcn
For configuration of devices associated with a target, select Devices...

the target and then dick Devices.

3.3.21 HUiRsSs - B H bR
XA R A —AE O iSCSI 21, JF HiX Lo ifige e 24
Stargate Z [AJIFJZ, INml§~ b m 1 PERE.
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4 w
VM
5 Stargate
o) .
. - Active
Disk '@
: I= | Stargate
- — Active
Disk &
n
Stargate
- J

B Bfless - 2
MONEEAS B ER RN T iSCSI £x1&(ISCSI B 3t), FEkMEsai T .
EABR
R LA T ir 4 & & 5F B R B A5 1035 3)) Stargate(s):

47 BATUYL, 20 HARER IS R A, WARTRE, AT R
hash 5%, HEATELERE mh B E —MUse™ S 22 A 2 hash 5
%o

SCSI UNMAP (TRIM)
MIRAT 7T 2 IR 0 E B b RS i == RIS, Acropolis Block
Services CFFfF & SCSI T10 A ¥ SCSI UNMAP (TRIM) 7 417 .

3.4.4 LIRSS
SO AR SSEE F FE K Nutanix 7 & 24 1E — A il F SO R 2555 Fi

SR DUAE — AN B — iy 44 25 (8] R A7 2 H SR AN
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XFFHIACE

MRS AR N E (FIRA TR, WS TR S
) .

REFMEZ

* AHV

+ ESXi

SCAF B

* CIFS2.1

HERRFE -

* Async-DR

AR H AR — R 51 G0 AR A
© SCHFARSS S
o g A E o BEASSCIE ARG A AT B B 4R AR S5 R AL .

o 1t

=
o JPIEE I . — A SCPIRSS BRI AT 2 (BInER ] 203k

= A A
L)

© 3k
FE# SRS R R o SO SJAE SCA A 55 HE AU L TA) 3L
A X i O B S TR R A O AR -

401

Cluster
___I__
7 v
File }
Server \\filerN\
__I__
\ 2 v
Share >\\f|lerN\shareX
|
—— = — "
\ 4 \ 4

Folder @ .. }\\filerN\shareX\folderY
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4 3.3.23 SCIFARSS R AR
SR S5 R PR NS Nutanix P & A R )0 A 05958, # Rl A

JEE o SCAF AR 5545 8 & it 2 e b = A SRR 55 KB AU L

BRI A A () 2

The file services feature is composed Client
of multiple File Services VMs (FSVM) lent(s)

for distribution and scale

| File Server

| [— - - = . I

\ 4 \ 4 ¢

FSVM FSVM ... FSVM
S $

X DFS referrals redirect
... | Folder requests to the hosting FSVM

I .
e File
I :
Ly  File

K] 3.3.24 SCHARSS IR
TR
4.6 fRAH, SMB (e #l 2.1 fRA) R&ME—S2 SRR P i 5 SO RS

IR o

SCAFRR ST AU E AR BN LIS 1T T 6 £, JF Ho2 e i B A T s

Yt 8 2 1 o

T &l /& Acropolis - & b S0 AR S5 B LI 4 5

Fsvi | %ﬁ)m(VKN] rsvm | ( %r)m(ViNJ Fsvm | %r)m(viN]

Hypervisor ____} Hypervisor — . |Hypervisor — ~—
————— e e e e e e e e e — — Q)
Storage Storage Storage |
| <« CVM < CVM <« CVM
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513.3.25 SRS HE AL ESE 244

NIRRT

SO RS R SIS S H S (AD) I DNS S8 88k, X FERL AT LR
AD T 2 A IR A VERI BB I RE . FrA 32 R . = A2 g s
W] LA GE 1) £ 5% Windows SCAFE LN MMC 58 . 7R3 i, £
## T~ % AD/DNS *f 4.

© USSR AD i E LK

o SRS AR FNEEAS ST IR S5 REFUAHLET AD Service Principal Name

(SPND

o TR ATA SCHFEIR S5 MR RUMLI SO IR %5 75 DNS % H

o BRSSO AR SS REAUMLIY DNS % H

FF SRR 4545 B 1 AD 54X

RN R GG AD F1 DNS X5, BT LA 25U FH 380 38 03 B R0 SR B i) FE
K SR 2 SO R 25 R

A (HAD

FEASCAEIRSS UL B Acropolis Volumes API i i in-guess iISCSI 3k
Vil H SRR . 2SO IR AL S AL, AR RSO R 55 RE AU Lk T A
HEHATE iISCSI HAr.

N B SRS RE AU LA B L E R

! FSVM 1 (s DSF
>
I

| Yoo
——-|SCSI————m\ D:' -
: 4 vDisk )

) Target

— —iSCSI———+ >

|

(' isCsl Initigtor )
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K 3.3.26  SCIFARSS RESUNLAE fif
SO AR 55 REFUA LS B DM-MPIO 42 k%42 rT Y, DM-MPIO 48 i 3
HAR I BAE A CVM:

FSVM
o) . Local CVM
Y Target Bro e
el
0n =
O Q0
?

K 3.3.27 CHEARS ERIAL MPIO
MARH CVM AT (Bl A& sh g2 D) i, DM-MPIO & s — 2k 2)ic
i CVM HM B A%, IX kIR Ak S B AT 10

FSVM
Disk 5 { Localcvm )
: Yy Target @97
: - 2 o Active_
Disk £z — Remote CVM
0n =
O a
2

1 3.3.28 UMk MPIO H sk s
24 CVYM WRE IR & JF HARRENS, &2 Bhnic s sh B2 A 10 $ 4t
55 -
I TR, BSOS BN LA = 5 B S RIE a7 1) VG
IR, JFRFFRIHE VG M &R . 1Fy DFS 2Uidtfe iy —&or, &40t
R 55 REAUNLAA — R P i 5 E S IE T 1P (EE 2 i AN 7 2 R0 T8
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SERYSCAT AR S5 HEAUMLIT 1P, (K09 DFS 27t RE 2 i #2750 ) i B A B A 130

SR IR 1P
@ ®

FSVM cos FSVM oo FSVM

l l l

= VG = VG r— VG
| | |
W(osk ) (o) (vDisk)
| . | . | .

| | |

| | |

DSF

K 3.3.29 SRS RN T AR
YIRS AL W (N T4Ey . Wi Se) i, s SO RS
FERILHT VG F1IP #2248 53— A SCHF AR S5 EAUNLEE S, B R 7 i ) w) R A
B iR SO R 55 R AUALE 1P A VG s i A4
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/

\ T~
FSVM FSVM FSVM

- VG r— VG
I
(o) (D)
|
|

DSF

- VG
I
()
I :
o
(o)

— e e — e ———y

3.3.30 SCIFARSS RESML PR 5t
2R SR IR 95 REFUALVR R AE 1 JF HAR 2, BB | Or IP A
VG k8% 7 i 10 $e AR %5 .

3.4.5 HIER%
Nutanix itz 47 7E Nutanix “F & | [#) Docker & B4R & B 7k ASEAE P BE

71, Z AR ELE Nutanix ¥ & 1247 Docker, {Hj& H1 1258 & R AE R R 6%
A8 K A KR A7 A%

14 Docker X A A AR A F T ML . LGER I, B4
PHLEA B CHRIERS (OS) (HEMATIL R E R EEAE. T A A 13
REREAE RGN, BT Is AT iR FHAIARAT] 2 18] AR A OC R AR 3B AT 1R
ST R BERE

IS T B RS S A A AR AL TR T ] Sk b

REFAL s
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BT BRAE RGN E

AR BT 1) R AL "
= R BEy
P s 18 (WHEs 80 SER) (=D
PERE PEREA R B 2 11 R
A SEAMNST (ZEAED BEREZIST (AR
SRR B 5k
3 e B VR
° Hypervisor(s):
m AHV
° pas o F

B Docker 1.11
TE 4.7 ZHRAN, HETAEER A SCFr Docker [N 4y « (H2 A4

A LTE Nutanix P& _EAE A RBNLET

B AR SE
PL R 401844 5% T Acropolis Container Services

) Nutanix Docker Machine Driver: i#iJ Docker Machine £/
Acropolis Image Service 5] Docker [{{] container host X fji
) Nutanix Docker Volume Plugin: 1575 Acropolis Block Services
AEERAE . HE, AR volumes 3 it 7 (1) 25 &5 15
PAUNAFRI R T Docker (FEE : AIEFTA AT E)
Docker Image: 7525 [ fl 5514
Docker Registry: 5 Docker Images & Fil 25 [H]
Docker Hub: 1£ 2k K #5385 111 3% (public Docker Registry)
Docker File: 1| & Docker {5 ) Text file SUASH IR A
Docker Container: 1z1T Docker 5414 15241
Docker Engine: 7. #23). i24T Docker 2545
Docker Swarm: =7 Docker ££1E / AE NI &
Docker Daemon: Ab¥K H Docker 2 ' i fF G . 14T F14

R R
° Docker Store:  A[{E MR B4 5 HiH

£ 2]
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Nutanix 24772 £6 Docker Engine 1247 A Fil Docker T &1 4 Hi SR 1) R
HUE . XEEHLAE T LU & FIg AT 8@ i L.
Container
(oo )| [Cor ) o))
L ( Bins/Libs )

v
\

,
Docker Engine Docker
. Host
L Operating System ) :

AHV

3.3.31 Docker - 1= 2% il 4244
Nutanix JI- & ! Docker Volume Plugin. F|HE, A LLERE Acropolis
Block Services fill#. #% =LA IN—A> volume 525885 . IXAEHL AT ATE A 83 K
BLEHE B I 2 R R AN
iE1d Nutanix Volume Plugin, Acropolis Block Services 7 [ff il volume %

LN, Bl R R R A

Container Container
4 R 7~ ~N

Bins/Libs Bins/Libs
\_ y

Acropolis Block Services

4y

co|1

3.3.32 Docker - Htf %
AR A
TR AIRS, 7R LN %A
Nutanix SERfAAE AOS 4.7 5% LAS iR A
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+  Nutanix Docker Host Image %41 23+ HAE A—4 Image {RAF1E
Acropolis [1] Image Service

» Nutanix Data Services IP 22 .4 it & 4

«  Docker Toolbox ZifE client Hl# I 23 H AL E

«  Nutanix Docker Machine Driver 2AZii7E % F i ) PATH B

f1]# Docker Host
BT HIBTIR &R )G, #E Docker M4 Fmhal LAFZfE Nutanix Docker

Hosts

T & R T 6% Docker EHLH TAEV:

1-Create Docker

Host
l ’»2-Create Machinj
Docker Nutanix Docker Prism AP|
Machine Machine Driver
3-Create VM(s)
from Image

3.3.33 Docker - =ML T/ER
T—#, 7 Docker Machine il it SSH % 33 3|37 K A7 [ Docker £ H1

‘%% Nutanix Docker Volume Plugin:

docker plugin install ntnx/nutanix_volume_plugin PRISM_IP=
DATASERVICES_IP= PRISM_PASSWORD= PRISM_USERNAME=
DEFAULT_CONTAINER= --alias nutanix

SEJa, % volume plugin B4 7EIB1T:
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f1% Docker 2%

24 Nutanix Docker Host 52 % 3+ H. volume plugin )52/, #tn] LL&KAR
AR AP RSS T .

A LA A M7 (1) Docker volume i 4 4244 42 B volume Ff:#i] & Nutanix
volume driver.

il

a] LU FE bR 7Y Docker run 247 348 %2 Nutanix volume driver, 745t
T

FEER T ABEA A TR

1-Create container
with volume

l { 2-Invoke Volume__ 3-Create VG and attach_

Driver ! host IQN

Docker Nutanix Docker
Prism
Daemon Volume Driver le

4-iSCSI Discovery
_~ 5-Mount iISCSI Volume
6-Format Volume
Data Services 7-Attach to Container

1P

3.3.34 Docker - & 25612 F TAER
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IUTEVR LA T Ak A 1125 2
3.5 & SHK

Nutanix LA (1A% 50 (DR ThfiE, FHL 0T BL& . PRALAIL FL%S
JCEATHE DSF _EIIEBILAIL SRR

TR FE RS LT N
° SE it 2H A
° ESAEd
° H AR E
° SRR

AR R Nutanix SRt MR 1SR AR D) REde#E, ABLLfEB-F & ffit
WERE (VSS. PUIRSE) S i % (filin Commvault. Rubrik
) AR UMEA
3.5.1 L4l ff

Nutanix {73 F12 55 1 B PA R B4«

#4145 (PD / Protection Domain)

o  LEft: FINRIZA RN/ SRR
o iR: —AUEBMNIECCIREE TN HE I IR S AT Z IR — A
PD #] LAfR{F— 82528 (Container) Bl i%k Hh i) g ML E ST 1F

BRI
A LUEF XS AN RPO / RTO 3K, A2 ANAFE R PD. 540w LU X
Sy RO T PD, AT Golden images, 1SO ST & i1l %5

—#ME4 (CG / Consistency Group)

o  LEfth: PD PE/MMSCEIREMNIBOCAR B — 74, PAsEIl
[ (S G

® k. PD HE NI HE AL SO R B Al e — e Akt pR
Mo AT DRAE REAUL BT [ I (K — Bk, —4> PD Pl & 24> CG.

BRI
HHELARRI A 22> B T B 95 28 R AL Ce.g. APP and DB) JEEE—1 CG
R DR AE A A TR I A — Sk
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PB4 (Snapshot Schedule)
° FEMAA: RIEAE R
° fik: NiEE PD A1 CG H I B HIMLFE AR . &R 2 HE
LRI
PR THRIRZ AT A T RPO [EE R

{# P 0% (Retention Policy)

° FEME: AR R, S P AR B PR R A

® iR REE RIS 8 T A M B R S P AR R R S, R AR
FELR I HI RS EC B AT, AU E B PRl A .
sk 5 (Remote Site)

BRI
O B S RN RE ML B P R s B

° FTEMME. 7 Nutanix Z£5f
° ik : ZCFE Nutanix SEBEEAE &0 B K 1 B ARk AE 1

BRI
HR A bssh A TR E R/ 76l AERA ol .
Lyt A Bl s AN RN LR 2 18] et R ) /A o A = LA .

AR feas 7 —ANuk s, PD. CG AR WL/ SO R HE 48 0 &

e — =\
| Consistency Group Consistency Group Consistency Group Consistency Group

| h - h

| Protection Domain Protection Domain

— — — — — — — — — — — — ——— — — — — — — — — — — — —

Kl 3.4.1 R AR FR

3.5.2 RIS
fEF I R AR X% (VMs. VGs. Files) :

7£“Data Protection” i [fi, 1%L#E+Protection Domain->Async DR:
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K 3.4.2 %% (DR) — S b drik
g€ PD & # It fiii“Create”

Name

A protection domain Is a grouping of Virtual Machines for
disaster recovery purposes, Enter a name (using alpha numeric
characters only) for the protection domain you would like to
create. You will then be guided into assigning Virtual Machines o
t, and scheduling it

1oorq

K 3.4.3 5% (DR) — Al {f4 i
TR 5
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Filter by:
() a NAMI
4 backup_centosvol
4 clonecentos
™) cloudinit-1
™ FooBar88

Pick a Consistency Group 7

Name - Entities - Schedule

Unprotected Entities (1074)

TYPI
Volume =
Group

Volume
Group

Virtual
Machine

Virtual
Machine

K 3.4.4 7% (DR) — {54

A di“Protect Selected Entities”
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Pick a Consistency Group 7

® use Entity Name
Use an existing CG
O cCreate anew CG

Snapshots

() Use application consistent snapshots ?

3.4.5 9% (DR) — {4 s0ik
Rt nt % 2 7~ 7 “Protected Entities”

Protected Entities (2)

Filter by:
Entity Name
CG Name
O a ENTITY NAME CG
) backup_centosvol backup_centosvol
U clonecentos clonecentos

3.4.6 % (DR) — HARY (1 SL 44

Adi“Next”, 2RJ5 Aidi“Next Schedule”sk 1) a i fE F1 5 k%l .

B\ T B AP L DR B SRR R ] 1 I RE s
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= N

Name - Entities - Schedule

Configure your local schedule Retention policy

O Repeat ever

Local keep the last 6 snapshots
Up to 6 snapshots will be retained for this schedule and
?
© Repeat every 1 hour(s) retention policy (6 snapshots for each interval)
Remote Sites
O Repeat every ay(
™3 D keep the last 4 snapshots
O Repeat monthly

Day of month

rton | 05/04/2016 @ at| 11:38AM ®

K 3.4.7 xR (DR) — )@ it%l
fiidi“Create Schedule”5g B itXI 61 .

2R R
ATLLBIEZ AR / ZhRl. B, — AN AR TR, S —
AN RS B AR AT BRI
2 H AR 2, Nutanix AT PAfE] SR — B N5 %% (Container)
BEATORG, 38 W] DASR LA X B R SO B SO 2R 1 SE A B0 OR A

3.5.3 &M AKE
Nutanix #5173 D e f& B 7 - 1) DSF IR, 1 Cerebro i FH i Stargate 4,

170 IXPRERIE RS O A R AT A A7 A . BRARTTAH . B2 5T Nutanix tRIE
P A PRI A T g B

ST AR AT R4 -

PR QKR SRR (AR Z )

WA I Z ARG R BN SO CEF R AT RO

ol ROUATIRE, EATHREGEXNR (EHHZERREEIEH 5O

Cance Create Schedule
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7t“Data Protection” 71, 1] LLE FI 2 Bi7E“Protecting Entities” ¥ 731l 2 11 {7
g (PD)

05/04/2016, 03:38:00
PM

3.4.8 % (DR) — AERY I
— Bk 5E AR PD, AT LAE BIA[RIET

Take Snapshot Migrate # Update X Delete

3.4.9 &% (DR) — {38z
W fidi“Take Snapshot”, 1] LY £E1) PD I i 2 e ie 4 75 2 o)
P ZE FE G A
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Select one or more targets to replicate to. This is

a one time replication that can start now or at a
later time.

LOCAI
REMOTE SITES

™3

REPLICATION START TIME

4

Now

RETENTION TIME

Ll

No Expiration

Create application consistent snapshot

K] 3.4.10 &% (DR) — AP
“Migrate” PD 25X} Gl e % 4% B ae f il s«

Select a Remote site to migrate this Protection Domain to.

Select Site
® ™3

K 3.4.11 &% (DR) — il
FE MRS EE PD RIS R
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Replications Entities Schedules Local Snapsh.. Remote Snaps Metrics Alerts Events
Include Expired - 4 Snapshots o 291 Q
[ v CREATE TIM RECTAIMACLS XPIRY TIM VM RECOVI
) REATE TIME sonce @ y VN VERY
05/04/2016, 02:38:00 Processin 05/04/2016,
54404 Details - Restore - X
PM g 08:38:00 PM
Processin 05/04/2016,
54357 05/04/2016, 01:38:00 PM Details - Restore - X
07:38:00 PM
Processin 05/04/2016,
54310 05/04/2016, 12:38:00 PM Details - Restore - X
06:38:00 PM
05/04/2016, € y
54261 05/04/2016, 11:39:18 AM (o] Details - Restore - X
05:39:18 PM et

Kl 3.4.12 9% (DR) — R4z 1E

MIX BLR] DLK R B T fE PD PRI -

Restore entities in this protection domain to snapshot '54404' created on '05/04/16, 02:38:00 PM".

What to Restore

ENTITY NAME

backup_centosvol

ENTITY TYPE
Volume Group

clonecentos Volume Group

How to Restore
O Overwrite existing entities
®© Create new entities

VM Name Prefix

Volume Group Name Prefix

Kl 3.4.13 &% (DR) — k& B
% “Create new entities” 2Ll T 5 % PD IR AIE IR E RN R 5
4h, “Overwrite existing entities” 2 {3 F P& INFA] 5 _E 0 REHILA X R o

FEAE T 24y H AR B 7%

WAGE T2 / FRIH K, W] BLAE I RE DS mAUBC B 7 Nutanix 224 H]
VESAD H bR SXAEECE AT AR A 247 il L SRR s A T SR R AT R 1
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3.5.4 N —E PR
Nutanix #2454 1) VmQueisced Snapshot Service (VSS) IhRE#H B

VYERGEM B ERAE,  DAIAOR 56 BN FH — B TR IR
CRFHIBCE
VmQueisced Snapshot Service (VSS)
VSS & A T Windows 14417, 45 Volume Shadow Copy Service. 1H
e R iz 07 BT Windows, AT Linux, ALl Nutanix 1% 41682508

VmQueisced Snapshot Service.

27 % T Windows A1 Linux 2 /7 KESUHL, BAELLFhA (FIEATREAS
&, ZHE R RS

. Hypervisor:
o ESX
o AHV
. Windows:
o 2008R2, 2012, 2012R2
° Linux:
o Centos 6.5/7.0
o RHEL 6.5/7.0
o OEL 6.5/7.0
o Ubuntu 14.04+
o SLES11SP3+

A& 2% 1F
i Fil Nutanix VSS R IE 1) 6 BLEAE R

e Nutanix &
e WL B AERE Virtual IP (VIP)
o RPHEAERS / HI BN
o WIS NGT
o WIREMEIERSEAE VIP (1) 2074 ¥ [
. HRIE
o  BFEMNLFTER PD 205 H“Use application
consistent snapshots”

)

4.6 JRATTUE1E R A 4 9 Nutanix 257 T B AL i — #8431 Nutanix
Hardware VSS provider RSN FH—#ME. 52 25 7E“Nutanix Guest Tools”
%dﬁjo

DA 2R VSS 2R i) = A0
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When taking an application consistent snapshot,
Cerebro will trigger NGT to quiesce the VM

y

Prism | — —»| Cerebro F — —»|

*
REST API

1
Third Party
Backup Agent
I

This can also be leveraged by
third party backup agents

Guest Tools |
Service

(VM

- A J

Guest Agent |
Service

G_fi__}

| Vvss | | Scripts

[
Pre/Post scripts can be run as part of the process

& 3.4.14 Nutanix VSS — &= /Z LK
MR RE LIS, AT DLd T i ) E s SR R AR ik £ Use
application consistent snapshots” 47 B ] —Z I BRI .

J5 /22 Nutanix VSS

FH P RERINLE F NGT B, Nutanix VSS PFEIhEEEA S . (B2 50

FHUA T il KA DI fE -

Windows VSS %2#

Nutanix VSS 77 KR LE Windows VSS #2242, FEE R T 220 E

JERLEE
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When taking an application consistent snapshot,
Cerebro will trigger NGT to quiesce the VM

|
REST

1-Request
4-Snapshot = —
[

-
|

_{:: t ‘ (" N
-Qui VM
Stargate | |2 Quiesce R ( Nutanix VSS )
| Requestor
:
Service I
b ,( ) ( Microsoft VSS )
| NGA Framework VSS Writer(s)
|

P 1t
|
3-Quiesce__ Nutanix VSS
Done Hardware Provider
\ J

3.4.15 Nutanix VSS — Windows Z2#4
—H NGT %%, nlLLE 2 NGT AL A1 VSS Hardware Provider

Service:

SERVICES
Filtered results | 2 of 135 total
Nutanix X v v
Server NaAme Display Name Service Name Status  Start Type

WIN-7M16SPEHU1L | Nutanix VSS Hardware Provider Nutanix VSS Hardware Provider Running Automatic

WIN-7M16SPEHU1L | Nutanix Guest Tools Agent Nutanix Guest Agent Running Automatic

3.4.16 VSS LN 5

Linux VSS 2244

Linux J7 2280 T Windows 77 %, {H 2B T AT A4 2 Microsoft VSS
HEZLSEHL, A2 Microsoft VSS HEZLTE Linux K ATh - AETE

Linux VSS ¢4 JZ B0 T s -
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When taking an application consistent snapshot,
Cerebro will trigger NGT to quiesce the VM

\ 4
Prism/
RE|ST
1-Request
4-Snapshot — — — 4
I ¥
| Cerebro -
I
y ) : ; \
_Qui VM
Stargate | 2-Quiesce
- |- ———— »| Pre-freeze
5-Done Guest Tools | T
Service *
| L————>» NGA 5-Quiesce_f* £ ooz
Done
| — ] | I
6-Unfreeze Post-thaw
. J

Kl 3.4.17 Nutanix VSS - Linux 224
pre-freeze Al post-thaw JIAf7 T LL R H 5%
° Pre-freeze: /sbin/pre-freeze
o Post-thaw: /sbin/post-thaw
THER ESXi ¥ (Stun)
ESXi i ] VMware 25/~ b T H SR J5U A2 BN — St pilet . (ERARXDERE S, 241
7 LA R AL BB S 10, ESXi O 1 BFT WU RE AL BB (0 2 R 30, 2R ME
L. VMware BRI BRIt 27 A 5
R iEt, MEUNLA 5 3RIE R GEAREPAT M IRAE, AR TR (B
pings 2RI, & 10) o R H ARG T vimdk HIECE I datastore 70 2 AE ) Ab P
& an 8 T i) 22 P A A 5D
{8 ] Nutanix VSS 5¢ 4t | VMware tRIE / Z 5, XERESCH BIML / 845 &
Gi ] L LT TG RGN o
3.5.5 HHilMZ K (DR)
Nutanix #2fft A7 K (DR) MERITIRE, eI E TR & "%
Ihigz b. Cerebro f7E4r#i s fifik (DSF) 4 57 & B2 ORI & Hil 4L 1F
Cerebro B4 TR Rz, JlId N EFiL%4 4 Master (EBLT- NFS
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Master) , T A& EHES . WH 24 Cerebro Master JiT7E ] CVM &
A RS, AT UK 2 K Master. iBIE<CVM IP>:2020, HI AT JF
Cerebro FJFHR A . 2K DIRER] LA fift A LR R 2L 5

o  Hifiluih

o il HY

o ffRLH
P=RlIEZEE )

—HUK, HIMEEERIMNEHR: S35 (Site to site) , 16k
(hub and spoke) , 2R / #4rWPIR (full and / or partial mesh) . FH%f ¥+
RGERIT S, ENIER M R 2] B 4 1E 8 5 30, Nutanix $2 4t 4 PR EL
IR 2 2 271 R T

Site to Site Hub and Spoke Full/Partial Mesh

Site N

Site 1 « —» Site 2
% 7%
Site 1 <« — - Site 2 Site 4 ~ — —» Site 1 « — - Site 2 | j«’ |
A + » \1 v

Site 3 « - » Site N

\

Site 3

K 3.4.18 EfilIndhaityrpi

RO LB G e R IO B R AR DIRE, AT BE A R0 2 2 7] 75K

=R SR
Nutanix i#iid Cerebro SzHIE#E 2 #1. Cerebro fil 454> A Cerebro
Master 1 Cerebro Slave. Cerebro Master Hizh&sik%47=E, [ Cerebro
Master 75 s 2 4P CVM H1, #4121T Cerebro W& k%> (Cerebro Slaves) .
— H*Cerebro Master’ I xf M. ff] CVM £ Hl, i) Master K H sl %574
Cerebro Master 11 57 ZZ)RIE 5545 A K] Cerebro MJ&E 17/, BLA B 122 3
[*) Cerebro Master, SZHLZS 5 HE &l
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FEEHIRE T, Cerebro Master #4753 f A WE LKt 75 EAR L, RIS
11552k %, Cerebro MJETT &1, Bl 544 % %0 Stargate WL s i 75 2 2], 75
LA S ) S L

FER SRR, R AL 22 B RS . W Extent B2 ARG AS £/
TEJREE I — B CRELT DFS ), 76 Hbwui, #1i Extent(s) 228 il
RS CELT DFS ) . TCP $4H k4% 2 1 i — 5k

N

4N

PUR A R EE A ) s R

LRI
2 AR HE g U B AR J sy, — MRl A2 1P, UL 1P KirE 18
Prism E5 55 (Prism Leader) L. HIffift— CVM &4, WA LRUEZ IP 7]

A Cerebro “Master” is elected per cluster and used In the event the Cerebro “Master” fails a
for snapshot and remote replication coordination new CVM is dynamically elected
/ ’
Site 1 II Remote Site /
CVM ¥ ¥ CVM
————— Ferebr? < — — -+ — Coordination-|—+ — — —» "Cerebrc?' ———1
| | Master Master | I
| Y Y |
Cerebro Cerebro
: clave [ —* Stargate  du bt --/7 Stargate = — "¢ 0 :
c AN ~ -/
o l N\ ~ ' /s I
] 7
g | N> I
% | CVvM /\/ 7(\ CVM |
o I Cc b ~ - \\ // ~ C b I
X erebro \ erebro
21 ™™ gave [ —* Stargate Ly Replication ) Stargate 4= — "¢, " M= =
— ~ / -~
| ~ \r\/ |
| / a7 N\ '
I fcvm / 7 ) cvm) |
| /- N l |
7
| 45 Cerebro —» Stargate ‘ bt = —— —)Stargate -~ — Cerebro -«
Slave Slave

3.4.19 EHIZEH

ATt n] DB A EACEE, IR 10 7 SR BB AN SR 1) ip 1A AN = A
i -
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BRI

e EACEE AR 55 de ol L B Im AR vl I, 5 — B AR AR 1P shdik (i
Prism Leader fi 2 BtIF—EH AT H], HZEAE CVM AHLTIRE RO

PAR R A A B 5K s A

Site 1 Remote Site
CVM CVM
_____ Cerebro e Cerebro |
I | “Master"” -4 1. _ — 7 "Master" I |
| v Coordination [ -T v |
| Cerebro | _lstargate A | Stargate k— — Cerebro |
Slave 93%€ v \ 4>ere Slave
o | ~ \ I ! |
§~ I o \ l / |
21 [cvm ~_ X CVM| |
8 | ~ < \ 4 /
x Cerebro . Cerebro I
'r_”G r T Slave —» Stargate <« — — Replication- —;-) Proxy ‘t— » Stargate < — Slave - T
l 7 \ ]
~
I fcvm L \ cvMm) |
l p— 7 \ Coreh |
| erebro | A l | Cerebro|_ |
! Slave —» Stargate Stargate <— Slave ¢

3.4.20 = HIZEH - fXH (Proxy)

FEREEtFOLY, JATE ] LIAC & SSH FEE#EFZ P 1> CVM.

BRI
KIGEH T AR BN, JFE AR IP LA OR =)

PATR 248 H] SSH BETE F 2844 7~ =
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Site 1 Remote Site

Cerebro
Slave

Cerebro

Save =" Stargate | \ I 4 Stargate «— —

\ 1
CVM = — / CVM

|

|

|

|

|

|

I Tcoordination” /

I » Cerebro - Stargate Stargate < Cerebro -«

+ - = v -

r Slave \#_ — — — 4 LReplication k- — — — # Slave _]l
|
|
|
J

Task Delegation

7 \

|

I i

I fevm ! \ CVM
| / \

| = = Stargate ¥ X Stargate 4= - Cerebro

. ol Cerebro
Slave

>

A
I

Slave

3.4.21 E |48 - SSH FEiE

LR E
1Etn 2 Fi“Elastic Deduplication Engine” % %5 H AT 21, /A7 A7 Gk

(DSF) A LMGEIL E#H e HdE (Metadata) fR4HS2ElE S HIEMIBE. FEER
SEEL T A T T2 o R o 2 AR AR 2 AT, DFS KA 2 iz
il 5 R ORI B E i id S (fingerprint). INRA, WA KRESHE, 1L
RO . AR R AR IR IS T, R R A I RO 2 H ARk
s BRI, AR T PN b B A R

LAR 2 3 Al s R i, fhuh RS 24> PD:

Only data that doesn't exist on the For data that already exists on
target site will be compressed and both sides, no data will be
transferred transferred as only metadata
d needs to be updated

J \ '
Site 1 / Site 2

\ N W= == N TR == I
S1-PD1 S1-PD2 / _’ISI-PD'.’ | ISN-F'DI | S2-PD1
@ Sl cem - e
—— e e >
Pl I/ 2
L -~ -~

g ﬁ — B ~ -

A PD doesn't need to be — —

N
replicated for a remote site for a s'tf_ — —

el
backup use-case ISI-PDZ | ISZ-PDI l
»_o & ——
-
All data in a NDFS cluster is available for

global deduplication, including that
which isn't in a PD

3.4.22 SH|HE
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ER:
Fingerprinting 1)) B8 WA 207 Y5 ¥t A1 H A7 ) Container / vstore HH# e, 5K
IO o] 1A ) (1 25 2 A T o

3.5.6 iILFRIPZEHIEA (NearSync)

Fe TR TR B (4% 48 T 4 #) Dhfg; Nutanix 725 RAS R 5N T 3 [7) 4 2 i
FAR (NearSync) Hic##.

NearSync $2fft 7 aHERDiRE: B T IEHKE RPO (5[ & il
(metro) ML) Z4h, XFE /O LR (5RPEHIMED MM AE, X
W RVFH P BA IR RN RPO, T XA =A% 5 N [E20 & il T4 .

MR Ml AR R R (LWS) FIEM iR AR . S5MH R 27 A&

GiEL T R A P RIEANE], BRI FRiCIF Hod 44T Oplog KR7ém (51E
Extent Store H5¢ B RELREAL R EAHELD

Mesos & —WUFi MRS, F T S bR iR 2 4 G e B s PR IR i) &2 2
M. Cerebro 4kZ: ¥l v JZ AU ISR (B4 —EEA4LSE) , 1 Mesos 1
5 Stargate =2 B4 LWS A i 3.

TEER T NearSync 4142 [8] (113815 7~ 1 -

ZN
=
DAl

Get VM/VG Config
\

\
_*

Manage LWS/Replication
Snap/Replicate/Restore __ | /

.>
Enable/Disable NearSync /

/
E —F —» Stargate

Figure. NearSync 411452 H.
M E PR AR <= 15 r8he, K B 3R NearSync £ AR AT IR

o IR, YRR TR HAT AR g E R B Rt fi . — XA SRR
60 >Bh A ER CRTBLGREE —ANEER n >, B 17T LWS tRIBE I Z 4h, 5
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AR PRIECR L BT R A . — BB AR R SE R ], P R

Hil 1 LWS SR N E R, I H ARG A T 52 ) NearSync iz /7 IR&H
TEER T 8 NearSync $hAT I 7= il it 7] 25 -

When NearSync is enabled seed snapshots are
taken and replicated prior to LWS beginning

s d LWS—1 LWS—1
lesk ee Snap N+1
Snaps
LWS—N LWS-N

vDisk snapshots are taken on a periodic basis,
with LWS in between

Figure. NearSync & #i| 2 iy J& 14

FEREMBITIRE T, BR—/ NPT — ORI R . BR T LWS
A, TR AN R R R Ik Bz Rk A, TR BT R R DU A PR A
LWS S 41 B Rz SR A PR

Wk NearSync AEA (Blan g s, | B ER &R KD 33 LWS &
HIFER KT 60 208f,  RGUK H S D)k R T MR P . b — MR
MRS HILE 60 3B N TERL, RGKGLRIPAT 5 —MRIE,  [FI AR S 6] LWS.
FESEREPUR e UG, LWS TR AN, R GeAb THa € ) NearSync R
H, R S W1V0US F NearSync (15 L34

BT LWS [REBIRE (B RE) I, RGUKE v B 5T I R SO A 2 D R
JEHTNH LWS, B EIEFI AT 1 LWS.

TEER T W RS 5T LWS FHR IR 17 i -

LWS are applied incrementally to the last
vDisk snapshot until the desired snapshot
e

/

y‘ LWS-1 }\
LaSt VDiSk <
Snapshot \A( vDisk
LWSN ¥

Figure. M LWS & & vDisk
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3.5.7 sk = mT FH M Metro Availability

Nutanix Ef5“Stretch Clustering”f18¢ /7, VFE FITHE AR AT DL
B2 NP . IXFREE SRR R, TR AR T LRSI — AN

il it o

R VM HA B8 I\l i3 R Bl i 2 [, S I3 P51 0 1

RTO.

XFhERB LM R, BN ASUEE B 8 Nutanix 88, (HH

(Container) 15 #4E 1% [7] 2 & 1) 31370 vty 113k i 2 H
PLR A2 2R R ) E A s 2

7 A

As data is written it is

The hypervisor cluster will span
both sites to provide a HA domain

synchronously replicated to the
other sites in-active copy of the

N N data'store
N N ;
VM1 \ | VM
I N L}
N | J
S
Y 1 ]
[ Hosts Hypervisor Cluster : Hosts |
/o ] - _4,.‘0_1
1 {
|
|
.Datas(om Synchronous Replication _ _\. o4 ——
| S B !
.. - B
- l
Nutanix Cluster - Local Nutanjx Cluster - Local
DSF / DSF
“ »
*< Stretch” DSF ]
~ /
. ~N .
Site 1 N ! Site 2
~

Each site runs their own
independent Nutanix Cluster with
all necessary services to operate

on their own

3.4.26 gy Al I - IEHOIRAS

Each site has an in-active copy of
the other site's datastore which
will become active in the event of
a site failure

2 S R AR, HACRE R AE D), REAUNLISAE 53—l s R 3l

LR & —huli m R 2B iR () s i
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In the event of a site failure an HA
event will take place restarting the
VMs on the other site

~
= ~
4 N 4 - a
VM 1 VM1 VM
y HA Event v
SN IR =m = I - amm o= . I
[ | H _/l Hypervisor Cluster Hosts
Y
{ !
| (_Datastore \_ — _ Datastore
‘ cee_ T ————_ === - =
[ T~
\ ( Ve =4—-——"— /r' T T =—~ -, Datastore
| A5 / e |
| J [ Mutanix Cluster - Local )
\ | » / . N |/ DSF
T G GEh IR T E—-— ‘
\ /' “Stretch” DSF /
Site 1 4 / Site 2
/ 4 J
/ /
When there is a site failure or a break in the The datastore from Site 1 will
;ommunlcauon between sites the replication become active on Site 2 and 1/Os
will stall and only local RF will apply. When the will continue to be served by Site
link or site is broua:ltl t;‘ag::(ec;ndline the replication 2s Nutanix Cluster

3.4.27 Iy al FIVE - sl b

SRS T P X 2% B B, SRS 0 OB AT . — BN BERR B R,
vl R BHATIE E [FD, JFERT IR E IR .

DA 2 o 4 i e e s 1 s R«
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As data is written it is
synchronously replicated to the
other sites in-active copy of the

datastore

f

[ Hosts Hypervisor Cluster

I

I

I

I

1

|

|

|

1 f

|
Datastore | _ " Reol | _ Datastore
] —l——— S ynchronous cpn'czit_:o'n I b -n

o

B .
K
Nutanix Cluster - Local | .| Nutanx Cluster - Local
DSF h - / DSF
“ »
s Stretch” DSF /
A /
. ~ .
Site 1 N / Site 2
\ L
~
Each site runs their own Each site has an in-active copy of
independent Nutanix Cluster with the other site's datastore which
all necessary services to operate will become active in the event of
on their own a site failure

3.4.28 iy ] FIE - b

3.5.8 =k
= HER: (Cloud Connect) Ihagn] LURIFHIT R 434 NAFAE IR A IR K/

HHIThRE CYETSZE: Amazon Web Services, B AWS) . JE&E: ZIIRE 4RI
EH T / i

PO AR AR H AT AR A R/ EHIDREE B — MR L, Sebr B
— ANk A A R 2z AT B0, Nutanix B H 3I7E EC2

C4H78 m1.xlarge) B¢ Azure EHIHL (CHHETH D3) G — AT SEEREE

N H bR o

IBATTE AWS b1 2 S 2 B T PR A AR BE AR ]I NOS YR ARG 4 £ .
X EAREA NS TR (Bl 2RESEIEMERE. Pt =rh05%)
AL B RS .

FERXARBIH, A2 Nutanix £ 7 288, e DAL= X
[Fl—/Nsef] BB — N AR SE .

7 S (K A7 2 1 i S3(AWS) ki BlobStore(Azure) At 132 #5145,
PN TGRS . BARAT A 3B H (1 Egroup, "E1EX SRAFAE HVE N SCHAF T

DA 23T AWS (2 i 5 = BRI s 75
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Egroups are stored as files
I

v
(egroup)  (Cegroup)
(egr;aup) (eg r;)up)

O St 1S

4
Cloud ) Logical “disk(s)” leveraged for storage
E\Dis 5)!‘_ backed by S3 (AWS) or BlobStore (Azure)
Soe e’
K
l

Nutanix
Cloud VM(s)

A

Cloud instances are hosted by region in
EC2 (AWS) or Virtual Machines (Azure)

3.4.23 mHEHE - X

Hi T2 AWS Gz st = 28 0L Nutanix (9358 fE vt =, 528
FRECHE B B 2 AN F s, TSRS S e B SIS E (B, M Y
R, el CRUEEEE AT D
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Region Region
"O--Q‘\ ’¢’--‘\\
hCloud A 'k(lok%%
B 1 i |
Q) Q)
I I
Nutanix Nutanix
Cloud VM(s) Cloud VM(s)
T -~ S — - - 7
\ == 4
-~ /
¥4>/ - b
Nutanix Nutanix
Cluster e Cluster
A

Clusters can replicate to multiple_ |
regions for greater availability

& 3.4.24 =R - ZHIX

[FIRERO ]/ DR B SRt AT ] 1 = BERR B B 2 . R e
MR BB I, B R AT 6 BRI BB 1

IR BRI PPCRA R (BER—REEH K, HE 0] MRS E VR
THaar A B msehl, FFERRERIE, FHKHL.

L B 2 X0 BBt T BE R A% R 2T [ 808 & 19 Nutanix
SREh, MR EICE . SRR B imuh
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Region Region
ll'--‘\\ ’l'--‘\\
!@&% !\Cloud e
: i 2 i
|\E)IS s')’, |\[\)|s s’)’,
5.:— ~-t—

I I
Nutanix Nutanix
Cloud VM(s) Cloud VM(s)

N -~
S~
N ~
1. Backup 2. Restore
\ - \‘
Nutanix Nutanix
Cluster Cluster
A

Data can be backed up and restored to the
originating cluster or any other

K 3.4.25 =ik - Ik

3.6 Application Mobility Fabric*
3.7 EH
3.7.1 HEW

b TARMEE BT 2 Ah, = 2 0 Sk IS MR AR s Fi4E b, URL 7 il 7 =X
W1 F: http://<Nutanix CVM IP/DNS>:<Port/path (T 32423 #))> =
http://MyCVM-A:2009, ¥: WIERARIES CVM A5 MV5 in] DU, 75 ZE4E
CVM s k.

2009 Page

X Stargate 7L T % 5w A, RaedHmPH P

2009/latency Page
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1% 72 Stargate 51 T I 4% J5 i 4R
2009/vdisk_stats Page

%2 Stargate U T i &8 vDisk 5= 5, 4 110, B, Hrh
(e.g., OpLog, eStore). i1 (cache, SSD, HDD, etc.)ZHulR A .

2009/h/traces Page

X4 Staegate 1 T M4 AE FITH ERER ER
2009/h/vars Page

X7 Stargate 1 T W45 & Fhit 248
2010 Page

1X7& Curator U T-#li4% Curator i217T
2010/master/control Page

1X & Curator #% | 7t H T F 1.5 8)) Curator L{E

2011 Page
X /& Chronos B{ li#%i@ it Curator 4% TAEFIESS 114
2020 Page

X /& Cerebro WH T =58, EHIIREFM DR
2020/h/traces Page

X & Cerebro T T- W45 PD 445 R0 42 1 ) S e i
2030 Page

iX7E Acropolis EE T, Son EHEEANE S IEAEISAT AR5 AT 2%
FEANE R

2030/sched Page

X &—™ Acropolis TiTHI, HIT s kLT IR B AS B35 Bh vk e B HIpL
BATALE, XULEREMNUISIT R ENLR AT 55

2030/tasks Page
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1X /& —™ Acropolis T2 [f] F £ 7~ Acropolis 41 5 AR A, /R\] PL S ST 55
UUID SRS B34 JSON 15 B,

2030/vms Page

X & —™ Acropolis 11 H T &7~ Acropolis ALK& BN HEAE S, R
A A S B ML A FROE R R S NI H 4 .

3.7.2 F£HmL
REEFERSES

Y. A AT RN

KA CVM IREIRES

Y R A TR B A CVM YIRS IR

Nutanix &7} 2%
B A A FET I aka "Tive" BT

EAETH B E]— & CVM [I~/tmp/
i a2t

BT

BERE

R

YR BT THICRHR E T R TR B AT SRR A

& CVM LigfT7 Al M ind
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Hypervisor FFZORZS

U fEE CVM igf7ar 2t d Hypervisor F4URZS

41 H & (on every CVM)

AT BB LRS
B L R

{51 AR S5

JR SR S5

piBUR ST Ry = Vi e
B TR S LR LR

JR SRS

ol
ISEZIL i &

AT BB A AR S
B A SR 5

{51 AR S5
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JR SRS

AT B B A H R 55

Y AT H B AT LR SRR RS

I A AT IR AT R

YR I A S ATHS AR R

E7~ vDisks &

PH: SEos vDisks &

WRILEHEE ID

Y. FREI LIRS ID

T H

B it IPtables &5 s

¥rZr Shadow Clones

Y. LR Ay 4R R shadow clones: name#id@svm_id
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IR A S

PiB: HE IR T{(<CVM IP>:2009/latency )it % %

IR vDisks H &

Pi89: 4k Distributed Storage Fabric (DFS) | j vDisk %

v 4TI Curator 193

Description: Starts a Curator full scan from the CLI 58 : r417HF4A Curator 434

453

L R v €1

2R NOS fi4

PeBH: A NOS hiAs (vE: Wrfii A NCLD

IR CVM f A

Yl A4 CVM BilghiAs

FTHIN vDisk 4L

B A NMRER vdisk FRO0 OYERHGEMERD . ERBRMER, waERS B

T3 vDisk $84L
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Y DAPTA A A RERSL O TEESHRIEMER . EREHEMNER, LAERS LA

B RFA ¥ B Factory_Config.json (44

Vi EoRERERATE S A K factory_config.json U %%

FF— 4 —F 5K NOS fR4

Y] TR 15 5 NOS JRA ILICAERE

% DSF X4 (vDisk)

PBH: N T 174i% vDisks 1t DSF SO FIAH G1E B

S
=
o
g

‘2% Nutanix Cluster Check(NCC)

PeI: 223 Nutanix Cluster Check (NCC) gt FEAS 2 BAIAS I 76 P o) RURN S T J

M Nutanix Support Portal (portal.nutanix.com) %% NCC
SCP .tar.gz to the /home/nutanix directory
Untar NCC .tar.gz

IBAT 7B A

O R
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1247 Nutanix Cluster Check (NCC)

i 1247 Nutanix Cluster Check (NCC) {8 HE 2 BHIA I AT AE 1 1) AN EE TR (g B, SR TER P
XEHAR S

itk NCC B 223 (DL LB
iz47 NCC health checks

it P BERE M F iy 4T 51 AR S5

fit FH BERE M HE oy AT B RRAE ST

3.7.3 fats M B {H
LA #8345 [z Nutanix Ja & BARFIFEARATBIE . 5 2 SR BILRAE Y !

3.7.4 Gflags

3.7.5 AR A O E B
R Acropolis H#

w74k Acropolis fsEREH &

BEREHEIRHE

Y IEREREHR H S
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Stargate 7~

EREHBHE

Y NEHEREGHE

Stargate 7~/

3.7.5.1 %M 2009 [ (Stargate)

FERZHIGOL T, Prism REWEIRALIA F 2 M5 SRR . SR, 7R L
fHOUE, WORTE SRR HdE, /R0 LUFH Stargate ) 2009 5. 2009
] LUE R AT #|<CVM IP>: 2009 & .

Vi ) Je i
N FRAEARFIIEL (L2 T o PRTERRIN— A7 DN U 1 A E A 3 o

FE U A TR A R 40 19 s A SRR R I & R (5 R -
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Start time
Build version

Build last commit date

20150618-11:12:52-GMT-0700

el6-release-master-038d4c¢7d75¢bc6ed21e64d357¢94303350159807

2015-05-30 14:14:03 -0700

14-3 2009 11 -

Stargate #

1A
BN

- WL

1

Stargate handle 10.3.140.151:2009
iSCST handle 10.3.140.151:3261
SVM id 7
Incarnation id 30986558
Highest allocated opid 38138394
Highest contiguous completed opid 36132415
Content cache total hits(NonDedup) 86.17%
Content cache flash pagin pct(NonDedup) 0
Content cache total hits(Dedup) 0%
Content cache flash pagin pet(Dedup) 0%
Content cache memory usage 3220 MB
Content cache physical memory usage 3224 MB
Content cache flash usage 0 MB
QoS Queue (size/admitted) 0/72
Oplog QoS queue (size/admitted) 0/0
NEFS Flush Queue (size/admitted) 0/0
NFS cache usage 0 MB
51 14-1 2009 Ui - Stargate H#fi&
ERBAMANXIREREE, 12 /0 A, &Eox admitted /
outstanding #1EI%UE .

EASE R ] NI
QoS Queue (size/admitted) 0/26
Oplog QoS queue (size/admitted) 0/0

14-2 2009 1T - Stargate H#iik — BA%1

BB R W EGAF TS, R 1 RnE S /N R B A R

2R TR E N R G AT R )
Content cache total hits(NonDedup) 86.17%
Content cache flash pagin pct(NonDedup) 0
Content cache total hits(Dedup) 0%
Content cache flash pagin pet(Dedup) 0%
Content cache memory usage 3220 MB
Content cache physical memory usage 3224 MB
Content cache flash usage 0 MB
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BHRHR

EFARR RSO T, a0 SR CAE S 7 Sl s B R i Fh S R T 80%6-90% +
EE: X5 Stargate / CVM

P RITER 7342 “NFS Slave” #5175
HEE.

T EIEIR T R AR & 1/O HITELELE R

Ry S kY2 \ H. « 3 ) ” Vy N
PRI RPN, BRSPS Stargate HE4H{E B ATEA]
o Bs A 26
= = A s ¥

THEIERT Stargate FIREEFIFHZE (] H/£EE)

SVM Id IP:port Incarnation SSD-PCle SSD-SATA DAS-SATA
7 10.3.140.151:2009| 30986558 154 (188/209) | 153 (188/209)|152 (477/862) 151 (477/862)|150 (477/862) | 149 (438/782)
8 10.3.140.152:2009 | 30174288 146 (190/209) | 145 (190/209) | 144 (474/862) | 143 (476/862) | 142 (474/862)| 141 (434/782)
9 10.3.140.153:2009| 30972235 50 (188/209) | 49 (188/208) | 48 (487/862) | 47 (488/862) | 44 (486/862) | 43 (440/782)
10 [10.3.140.154:2009| 30989925 139 (189/209)| 138 (189/209) | 137 (483/862) | 136 (482/862) | 135 (484/862) | 134 (432/782)
11 10.3.140.155:2009 | 30332545 90 (186/209) | 89 (190/209) | 88 (594/862) | 87 (591/862) | 86 (591/862) | 85 (533/782)
13 10.3.140.157:2009 | 30813522 123 (165/209) | 122 (165/209) | 121 (481/862)|120 (480/862) | 119 (481/862)|117 (429/782)
14 10.3.140.158:2009| 30460780 78 (189/209) | 77 (189/208) | 76 (482/862) | 75 (477/862) | 74 (477/862) | 73 (436/782)

TN ; JER
Kl 14-4 2009 01 - EHEIRAS - BAAEAE FHIS L

RN BN HEAL A R A R VRIS S AN St

Outstanding

Avg latency

Avg op Avg

i o
'VDisk Name Unstable data . Ops/s. KB/s () size Gt % busy
KB Ops/s KB/s| Read | Write Read Write Error| Read Write| Read | Write
NFS:31181822 (55b04a56-8e98-4104-8c0f-617a57¢b0450) | 0 0 0 0 6 2248 | 907 0 [8992]3628 | 178 2740 4096 5 85
NFS:31181826 (ede19589-df09-40a8-9640-6cad4e2d48bd) | O 0 0 1 5 2228 922 0 [8912] 3688 | 172 2756 4096 6 85
NFS:31182359 (0flae5¢0-be91-40b8-9acf-5a3227f5¢480) | O 0 0 0 0 0 0 0 0 0 0 0 0 0
NFS:31181823 (1a8efd1c-ae3f-4293-a46e-49d7e6¢1c907) | 0O 0 0 0 6 2192 | 986 0 |8768|3944 | 104 2198 4096 1 82
NFS:31181821 (813b97ae-99¢1-4198-a3aa-
791bd915b959) 0 0 0 0 5 2254| 936 0 [9016| 3744 | 173 2761 4096 3 86
NFS:15678286 (bdc1e686-fb82-4157-9657-b8b038ab3e00) | 0 0 0 0 0 0 0 0 0 0 0 0 0 0
NFS:31181824 (3d9bcd64-93de-4891-9351-
500¢589db2db) 0 0 0 0 3 2258 921 0 ]9032] 3684 | 185 3243 4096 3 86
NFS:31181825 (4a3fc350-73a3-4ead-9104-4d5823143f48) | 0 0 0 1 1 2289 | 956 0 |9156| 3824 | 133 2575 4096 3 84
N N
K] 14-5 2009 7i- NFS Slave - il 41t

BXRIPR
L FE AL RV RE IR RS OE R LA
Avg. latency
Avg. op size

Avg. outstanding

BRT iR R 22 ELARGH S v U vdisk_stats TU[H
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3.7.5.2

{5 F1 2009 / vdisk_stats X

2009 vdisk_stats GUHEHE AR LML S — 20 (0 . I DU AL FE 4
TIREEALA B, IEIR 2k, 11O R/NAT AR LH R4y o
AT DA 7 20 K T “vDisk 1d” S 2] vdisk_stats B[ .
LR T4 R B B R ARG S 1D

Hosted VDisks
The dedup usage is only periodically computed by the curator and may be stale.
Oplog flush statistics.
Stats for all VDisks.
Avg | Avg
q . Usage | Dedup . Avg| %
VDisk Id VDisk Name (GB) | (GB) Oplog Outstanding ops Ops/s KB/s |latency op e
(usec) | size
KB | Fragments Ops/s KB/s Read Write Estore Read Write Error Random|Read | Write
NFS:20581239 (a849adb6-3809- 0, | 0,
s 423e-a89¢-dd2£02d665d6) 0 0 0 010 0KB | 0KB 0 0100 010 0 o]0
, | NES:31181823 (1a8ef41c-ae3f- 0, | 0, Y
31181823 4293-ad6e-49d7e6c1c907) 0 [198372) 49593 | 990 |3960 KB | 0KB 0 (2192] 1 0 2193 [8768| 320 | 46 (4243} 0 | 10
NFS:31181821 (813b97ae-99¢1- 0, | 0,
31181821 4198-23a2-791bd9156959) 0 [196920) 49230 | 939 |3756 KB | 0KB 0 (2253] 0 0 2253 (9012 © 38 4096 0 | 11

Kl 14-6 2009 7T - FE45 RESTL AL

FEAR AL SE T o T XESE R SE Y, IR H AT DL R v B

NI X 12 “Ops and Randomness™ i 4), o~ 110 #E 5 7E A i
EFEATLEOBF .
ZE R T AR BEN L5
VDisk 31181841 Ops and Randomness

Read Write Total
IOPS (kIO/s) 2 1 3
IO Rate (MB/s)| 9 4 13
Random % 100 | 100
Sequential % 0 0

K 14-7 2009 7T - e STTT — HRAEATRENLIE

A DX s S 15 A 2K BT 17O SE IR

SRR R T A OE IR %y ]
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VDisk 31181841 Frontend Read Latency

Latency Range | Average Bucket Latency | Number of Read I0s | Percent of Read I0s Bar Graph
0<=x<Ilms 286 6211 92%
1ms <=x<2ms 1362 371 6%
2ms <=x<5ms 2855 135 2%
Sms <=x <10 ms 5433 6 0%
10 ms <=x <20 ms
20 ms <=x <50 ms
50 ms <=x <100 ms
100 ms <=x < inf
Total 401 6723 100%
Kl 14-8 2009 T - REAHEALGE T - A i OE IR
ZE R IR TR S N IEIR A
VDisk 31181841 Frontend Write Latency
Latency Range |Average Bucket Latency | Number of Write IOs | Percent of Write IOs Bar Graph
0<=x<Ilms
Ims<=x<2ms 1724 167 6%
2ms <=x<5ms 3422 2098 72%
5ms <=x <10 ms 6369 562 19%
10 ms <=x <20 ms 12297 88 3%
20 ms <=x <50 ms 23386 6 0%
50 ms <=x < 100 ms
100 ms <=x <inf
Total 4200 2921 100%

K 14-9 2009 7T - REAURAERSE I - Al 5 SR

FERORM O X 2 1/O K/NIMT, s BEEUR 261 AT N 110 IR

7N

Z K 7R T “Read Size Distribution” 44717 X :

VDisk 31181841 Read Size Distribution
Bar Graph

Percent of Read I0s

Average Bucket Size| Number of Read IOs

Latency Range

0<=x<4kB
100%

4096 6723

4kB<=x<8kB
8kB <=x<16kB

16 kB <=x<32kB
32kB<=x<64kB

64 kB <=x<512kB
512kB <=x<1MB

1 MB <=x <inf
Total 4096 6723 100%

Kl 14-10 2009 W1 - LA Git - 132 1/0 K/

THE S~ 7 “Write Size Distribution” &5 & :
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VDisk 31181841 Write Size Distribution

Latency Range

Average Bucket Size

Number of Write IOs

Percent of Write IOs

Bar Graph

0<=x<4kB

4kB <=x<8kB

4096

2921

100%

8kB <=x<16kB

16 kB <=x<32kB

32kB <=x <64 kB

64 kB <=x<512kB

512kB<=x<1MB

1 MB <=x <inf

Total

4096

2921

100%

Kl 14-11 2009 I - fE#MEEL it - 5 110 K/

PN R A 4 X 3k 2 “Working Set Size” 34y, #2445 5< Working Set Size

THEER T “Working Set Sizes"#

VDisk 31181841 Working Set Sizes

Wi JE 2 70 BhAT 1 /N R PEARE 2. 40 NS 1/O.

2 min 1 hr
Read WSS (MB) | 2030
Write WSS (MB) | 2030
Union WSS (MB)| 2030

Kl 14-12 2009 71 - LGS 4eit - Working Set Sizes

“Read Source”#¢ it 1% 2 5 B HEE 1/0 18 ..

TEEx~ T “Read Source”[FiE4H{E &
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VDisk 31181841 Read Source

Source Data (MB/s) | Percent
Oplog

Extent cache
Cache DRAM 7 75%
Cache SSD 2 25%
Estore SSD
Estore HDD
Block Store
Zeroes
Total 9 100%

K 14-13 2009 T - LA St - Read Source

LRI
WREERENERIGER, B B NEE, JEE— T V0 FRSE. ERZHIGH N, SEEn]
DLt izEL sk | HDD (Estore HDD) 3#Z (.

“Write Destination” #5231 & 7~ Hrp o 5 N8 110,

1ZE B~ T “Write Destination” 3% :
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VDisk 31181841 Write Destination

Destination Data (MB/s)|Percent
Oplog 4 100%
Estore

Block Store

Total 4 100%

K 14-14 2009 T - ML 41t - Write Destination

§Ei N
BEHLELTE /N 1/O (<64K) 45 N3] OPLOG. #A MBI T ) 1/0 ¥ 5eit
OPLOG flE# 5 2| # X 7% (ESTORE)

S — AN AR R AT B @ ILM g A HDD i3 7 3] SSD [l & fif
#t. 7£'Extent Group Up-Migration “% f.7x, 7EidZ: 300, 3600 F1 86400 75
LTI EUE .

N ER T “Extent Group Up-Migration "%

VDisk 31181841 Extent Group Up-Migration

Last 300 seconds |0
Last 3600 seconds |18
Last 86400 seconds | 18

Kl 14-15 2009 T - EfRLE S0t - Extent Group Up-Migration

3.7.5.3 f£F 2010 I8 (Curator)
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2010 712 F T-Wi#s Curator MapReduce HEZR IVEA T H . 1% UL 3Rt 7
PEME R SAE S5 RS B

A LLE L S0 F) http://<CVM IP>:2010, 7%: W8 4R A2 Curator
Master i# & i“Curator Master:” /5 1] 1P,

VU B TR R K 7~ Curator Master 4075 035 IE & 1S 4TI /) . A 2545,

N7 2 "Curator Nodes™#, &R/~ A RERFHHIN AL A EFIEFRI
(R FRANTT o XY U R T 0 A AR A 284 55

1Z & 78 7 “Curator Nodes” 3% ;

Curator Nodes

SL No. IP:port Type Node | Incarnation Id MapReduce Version | Build Version | Curator Disks | Health Status
1 |10.3.140.151:2010|Master| 357 30058470 42000160 159807 1
2 |10.3.140.152:2010| Slave | 319 30174391 42000160 159807 1
3 |10.3.140.153:2010] Slave | 360 30972348 42000160 159807 1
4 ]10.3.140.154:2010/| Slave | 356 30661501 42000160 159807 1
5 |10.3.140.155:2010| Slave | 318 30332648 42000160 159807 1
6 |10.3.140.157:2010| Slave | 321 30813635 42000160 159807 1
7 |10.3.140.158:2010| Slave | 322 30491731 42000160 159807 1

K 14-16 2010 11 - Curator Nodes

B T SR8 43 2 “Curator jobs™ %, 1% Bor O 58 ECY T IE1EIZ 1T 1I1E
|

PENVAT PN 2R, 442 5508 60 73 ih, AR5 6 /DI,
TR BT R A S B0 (1 B T T AR

XA HKG 8 IR RIS AT, T DL R S SRR Al

XA — L TARAT R R A -

. EH CEFIRET)
. WAL RAUNLFE R A%
. ILM 2k 1
. WA = S

T ] 7 7s“Curator Jobs™%:
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Curator Jobs

Table 0. Curator #4115

BRI 1AM E AT B RO B)

Job id Execution id Status | Reasons Background tasks Start time End time | Total time (secs) Scan timeout (secs)
Submitted | Canceled Generated
1 21063 Partial Scan Periodic 0 0 0 Jul 13 13:59:14 | Jul 13 14:05:12 358 43200
1 21061 Partial Scan Periodic 0 0 0 Jul 13 12:53:07 | Jul 13 12:59:13 366 43200
1 21059 Partial Scan Periodic 0 0 0 Jul 13 11:46:33 | Jul 13 11:53:06 393 43200
0 21054 Periodic 34 0 34 Jul 13 10:29:30 | Jul 13 10:46:32 1022 43200
1 21052 Partial Scan Periodic 0 0 0 Jul 13 09:55:01 | Jul 13 10:01:12 371 43200
1 21050 Partial Scan Periodic 0 0 0 Jul 13 08:48:44 | Jul 13 08:55:00 376 43200
1 21048 Partial Scan Periodic 0 0 0 Jul 13 07:42:04 | Jul 13 07:48:43 399 43200
1 21046 Partial Scan Periodic 0 0 0 Jul 13 06:36:08 | Jul 13 06:42:03 355 43200
1 21044 Partial Scan Periodic 6 0 6 Jul 13 05:29:30 | Jul 13 05:36:07 397 43200
0 21039 Periodic 37 0 37 Jul 13 04:12:12 | Jul 13 04:29:29 1037 43200
14-17 2010 11 - Curator Jobs

E| EXEEi:] R
ILM X X
WAL X X

K4 X X

EE AR X

HEER Y X

R IHE X

At “Execution id” iy
CA ST P HE AT 55

A T TH] PR TP 2RE S E AR v (15 ol SR AR 2R 2

[A] .

BN RIH T 2" A G SR,

B .

é_f\ U,f/lzikiiléém,fﬂ PoSUAS E ’ i/z

SRR TR (AT ENSE S

VU s S A et LA,

JRP A5 AR LI

R ERMEF R E R EMER, 7
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Job 1d 0
Execution 1d 21054
Scan Type Full
Reasons Periodic
Bg tasks generated 34
Bg tasks submitted 34
Bg tasks cancelled 0
Start time Jul 13 10:29:30
End time Jul 13 10:46:32
Total time (secs) 1022
Scan timeout (secs) 43200

& 14-18 2010 T - Curator Job — V£4H{Z &

ZEEoR TR RS g &

Background Task Stats
Job Name Generated Submitted Cancelled
High Medium Low Total High | Medium | Low Total| High | Medium |Low | Total
MigrateExtents 0 1 1 0 1 1 0 0
UpdateRefcounts 33 0 33 33 0 33 0 0
Totals 33 34 33 1 34 0 0

4 14-19 2010 1i- Curator Job — {145
BN RIEE 5 2 “MapReduce £45°%, %#& W T 4 Curator job JF4h

SEPRE) MapReduce TAE. Rl A — A —1 MapReduce T./E, 4xIfi
4, A PYA4 MapReduce TAE.

T & 7~r“MapReduce Jobs™#%
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MapReduce Jobs

Job id Job name Status | Map tasks done Reduce tasks done Fg tasks Bg tasks Errors — Start time End time | Total time (secs)
21064 | PartialScan MapReduce 35/35 35/35 2493 0 0 |[Jul 13 14:00:14 | Jul 13 14:05:12 298
21062 | PartialScan MapReduce 35/35 35/35 2492 0 0 |Jul 13 12:54:07 | Jul 13 12:59:12 305
21060 | PartialScan MapReduce 35/35 35/35 2493 0 0 Jul 13 11:47:34|Jul 13 11:53:05 331
21058 | FullScan MapReduce #4 14/14 28/28 2621 34 0 |Jul 13 10:41:13 | Jul 13 10:46:30 317
21057 | FullScan MapReduce #3 77 77 0 0 0 |Jul 13 10:38:26 | Jul 13 10:41:13 167
21056 |FullScan MapReduce #2 77 717 0 0 0 |Jul 13 10:33:47 | Jul 13 10:38:26 279
21055 | FullScan MapReduce #1 15/15 14/14 33 0 0 |Jul 13 10:33:30 | Jul 13 10:33:47 17
21053 | PartialScan MapReduce 35/35 35/35 2493 0 0 |Jul 13 09:56:01 | Jul 13 10:01:11 310
21051 | PartialScan MapReduce 35/35 35/35 2492 0 0 |Jul 13 08:49:45 | Jul 13 08:54:59 314
21049 | PartialScan MapReduce 35/35 35/35 2492 0 0 |[Jul 13 07:43:04|Jul 13 07:48:42 338

] 14-20 2010 1i- MapReduce fF\

riii“Job ID"F 77 1& 2 MapReduce TAERI VRSN E SV, % H < BT

FHPIRAS, FMiTHas LUk T MapReduce TAEAH Y
B B 1 — S8 AR A TR 1 s

Job Counters

Name

Value

MapExtentGroupIldMap

2155990

MapExtentGroupAccessDataMap

2155985

NumExtentGroupsToMigrateForILM

0

NumExtentGroupsToMigrateForDiskBalancing

0

NumTasksToMigrateErasureCodedExtents

0

ReduceNonDedupExtentldTrueRefCount

13023596

ReduceDedupExtentldTrueRefCount

3295838

ReduceNonDedupExtentldRefCount

13037299

ReduceDedupExtentIldRetfCount

3295838

DaodiiaaNial-TAD vtantl JenriaTA

K 14-21 2010 7i- MapReduce 1F V-t %2

2782717
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T — 4 2 “Queued Curator Jobs”fl1“Last Successful Curator
Scans” ¥4y . XLEFR GoR2GE M IE TR, &5 R g =

Z B WR 1 “Curator {EMY A A" F1“Curator i i — R LT 5 77«

Queued Curator Jobs

Ring change in progress? No

Job id| Job name |Eligible time (secs)
1 |Partial Scan 2516
0 Full Scan 8596

Last Successful Curator Scans

Job name Start time End time | Total time (secs)| Master handle |Incarnation id|Job id Executionid| Status |Reasons Num MR jobs
Partial Scan |Jul 13 13:59:14 |Jul 13 14:05:12 358 10.3.140.151:2010| 30058470 1 21063 Suceeeded Periodic 1
Full Scan |Jul 13 10:29:30|Jul 13 10:46:31 1021 10.3.140.151:2010| 30058470 0 21054 Suceeeded Periodic 4

K 14-22 2010 1T - PAFAT RS D44
3.7.5.4 HR AT

Prism should provide all that is necessary in terms of normal
troubleshooting and performance monitoring. However, there may be cases
where you want to get more detailed information which is exposed on some of
the backend pages mentioned above, or the CLI.

Prism $2 4L FTA T8 i HEE AL BE A K L AUE B . (HaE A Re A7 e ik
Hh, PR S B B 2 A R i S I 2o B PRI B B A AT .

vdisk_config_printer

vdisk_config_printer iy & B ERE A vdisk KI5 B 513

BRI
. Vdisk ID
. Vdisk name
. Parent vdisk ID (if clone or snapshot)
. Vdisk size (Bytes)
. Container id
. To remove bool (to be cleaned up by curator scan)
. Mutability state (mutable if active r/w vdisk, immutable if
snapshot)

DN ERE
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vdisk usage printer -vdisk id=<VDISK ID>

vdisk_usage_printer F k3 vdisk, 5% extents Fll egroups ) 1E411E

S
BRI LR
. Egroup ID
. Egroup extent count
. Untransformed egroup size
. Transformed egroup size
. Transform ratio
. Transformation type(s)
. Egroup replica locations (disk/cvm/rack)

The following shows example command output:




NUTANI

. WL HER) egroup K/NIEEZ I egroups K/l oy (1 vs.
AMB) . “HRgir” mRES, MTEEAEYE, 1MB ) egroup H AT
THBR 2 EE R REBUN T RERITE A

curator_cli display_data_reduction_report

curator_cli display_data_reduction_report FH 3k 3k BUE 3 7 A (1) 25 2 A7 i
TE IR VEL (S B (il clone, snap, dedup, compression, erasure
coding %555)

b A
o Container ID
. Technique (transform applied)
. Pre reduction Size
o Post reduction size

Saved space
. Savings ratio

DR =VNERE
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curator_cli get_vdisk usage lookup vdisk ids=<COMMA SEPARATED
VDISK ID(s)>
curator_cli display_data_reduction_ >R 3K AR Fl i 6 7= A= 1) 25 2 A7 15

BRI EIFIVELR S S (BN clone, snap, dedup, compression, erasure coding
s 5
SF~F) o

BRI LR
. Vdisk ID
. Exclusive usage (Data referred to by only this vdisk)
. Logical uninherited (Data written to vdisk, may be inherited by a
child in the event of clone)
. Logical dedup (Amount of vdisk data that has been deduplicated)
. Logical snapshot (Data not shared across vdisk chains)
. Logical clone (Data shared across vdisk chains)

DN L RE
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curator_cli get_egroup_access_info

curator_cli get_egroup_access_info JRIREUIE TH il (52 /1B
(EHEHES) MENN egroups AR %/5 B R RN E A T4
PRI Y egroup HIHL &
bl A ) 4

. Container ID
. Access \ Modify (secs)

DR =VNERE
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4 FDUE45r: AHV
4.1 ZEK

4.1.1 1 B2

76 AHV ERE Y, EHI2E AL (CVM) LUERINLIE iz, JHlid
PCI BB 5 2005 M B . IXFERE AT BAik CVM S8 i flL 2 B g ) PCI %
#% . Acropolis [EfILZ 25T CentOS KVM EAli & 1



NUTANI

~
Controller

N VM User VM(s)

o | Y.

3| A )

< | L — — VM /O— — — = )

z’;: Acropolis Hypervisor

= |

Q

%15 SCSI Controller [ cpU )
N AA A L )
0 o) i e a 4 “
nl..lul |al..lo
%) wllx T Memory
</ U U U\ /

15-1 AHV i &

AHV EHIML LA CentOS KVM ML 8 T2 mIhae, W HA, 7E4k
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VM1 VM N
I:IIEI | I:Illl
~ t—_

\

Voi
Hypervisor Storage I/O Network I/O
<

19216?%2 Exte¢nal IF’I |

\ — e— —
Storage / CUM \ ¥ ¢
] e ] | | é}.’ N ( 10GbE Network )
7 \
/ \
7 \
/7
/ \ N
7 Each CVM has a external address for
DSF is mounted by each ESXi host C o L
using a private 192.168.5.2 address on each CVM replication and no1doe6<k:)oEmmun|cat|on over

] 16-3 ESXi LA %%

FE—ANARHT) CYM BRI E LT, BRI AHh CVYM L 7EA
192.168.5.2 it e AN HI . DFS K B el 302 b i i 77k 0 45 2 e
[AIX L 1/O B EREF 55— CVM L. Hypervisor fl=EHL iz 17 i ML LA
BT R . X RS, BME—A CVM SGHL, ERINLTISA x4k 2k ae
AT 110, — BAHL CVM [ J5 0] F, I8 5 B S K e Hh 28 45 A
CVM 4k£ER %5

RS 1Sk AN R CVYM DR -



NUTANI

In the case of a CVM failure the 192.168.5.2
address is re-routed to another CVM
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NDFS will automatically self heal When the failed C\/IM is back online, the 1/Os While the local CVM is down, the traffic will go over
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3.SetupNode 4. Selectimages 5. Create Cluster
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New Cluster Setup

Cluster Information

Network Information
Thi yme basic Information about your Hypervisor, CVM, IPMI IPs.
cVMm Hypervisor 1PMI (Optional)
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Hostnames and IP Range
Specify the IP Range for the Nodes

Hypervisor Hostname cVMm P Hypervisor IP
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Manual Input
Manuallv fill in the IP Rance for the Nodes
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