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1 FE—#s5r: PR

L — AN PROR R AR P SR B [, LR AT RIS RIRATHEA A B B
1.1 Bl O i 2 iy

Ao fE £ L HER e R AERRBE AR, T HER S A
BB
1.1.1 RANLH AR

KAHL(MainFrame) 75 AH 244 i — B A (8] AR A B Hh o0 Az Ol 55 R G At
(AR FEFNCERES S il F

® ZRGALHEEN CPU. WAEMAEiE;

® Wit ANERITARHLE;

(EPEPNLY IR+ R TNl

® oML ZE AR 7R F 5

®  NERIIEARE;

® G, R,

1.1.2 [MSZ IR S5 A 1T 72

P RE AR BALAM S, HAL SRR DM EVRE ), £—ERE
EFRECTBSIR S AR L, HOCBE IR R

® CPU. WEAIEZEAXEM# (DAS, Bl Direct Attached Storage) ;

® HURBINLE RIGH R

®  H[iE L%

(B T L ST i 55 AR CATI SR AT AE ] e«

® IhN T I I FRET

o BEUAIHRCEAL;

® X TIFEAAEAEI S, RS A N B AR (SPOF)

1.1.3 ol
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WS —HFREREWRA, MBI R, EUEEAME (DAS) , 0]
Y2 2B w5 BB 22 AR A A e ), B B B v P SR, B2
55 g RIS 51 H s AT H .
HoC A A7 B AR T RIS B IR S5 AR 2, SEIL 1 AT =)L BERHIAF
il B, Jf HoT LR MEEBIR IR RE Ty, B HIHRy RAE T
® AL ARt T T LA S AT B R
® it RAID J5 SRR 2RI, MTIIEE G 1 29 1Rk 55 4% 45 WL 51 RS O Kt 25 2k

A7ty 8 T P 258 5 T2 (A

S AP IR IR S AFLE U (¥ 1)

Bk AT A AN e 575, AR T 2000 L T A B A £

WINT REHE 4% (SAN 228, WWPNs, RAID 4, &, 17fiffshlasss

o R EHHMUE LT AAMEARRBA

1.1.4 BRI H

FATAT LALEE R, Hodi v o vh S BEIERI T A6 LG, SRR ARt B B IRER
KRB 51N 2 o AR BRI ERAE 2R 55 LUV M )i T 2RI AT 45 5 — 4 LA
582 o R TT AR5 5 T 0 S B AR 55 2% ORI R (ELH Ay Sz 1 1%
HFARGHE RS RSN R KA

o HERGMYIREI R A (VM)

® UM SR AT DU A T A SR

S K AL — 5 1 1)

o IS RGAL, EHREH;

© BRI HEALAE T, A S R AR R R

o LBEIRIIGRE

o HENMMME I T AR
1.1.5 READAL I A



NUTANI

LRI x86 MM A— N EF AR A RFEEN LR, EHh&mget, @
FETEZIT# (vMotion/Live Migration). = 7] FH (High Availability )izl 935 17 35
17 (Distributed Resource Scheduler)%, i/ FEIERA T ERWLE) & AT HEEREDT,
AR IEM AT LA, ERET RN, PO EIA e L& JER
12, ABJE BT AU LRSS G KRN AE A R 51 1) 67 3 5 T2 S B 10 .

KRB RFIEAT -

o ERFL T TR

® {EiFSH AR A& T MAEES (DRS/VMotion) ;
® R AR, VM H & m A

® PLLMLIERERITR R

[ A SR A

® EANLAPRIE I T BUL m A R R

® X AHEIEFIRIAE M T EUE 2 B E MR R
® T EI IS, O R AL A ROA

® e FEFEHITIRMIIR

® (FfffCEEME .

v VM 5 Datastore #1 LUN FHAC B ;
v fEREE A R ST 110 7§ K

1.1.6 [ A& HE 4

[ A1 4t (Solid State Disks)nJ BAJE i i B 5 22 i) i Bl gt nl BASEBUR S5 1/O
PERE, IR R 1/O AR L. ST, FEIXFRERE T, A7 fif B2 i 25 A R 25 450K
AREALEEHEE /O I HEBETT . [ SRR B OGRS

® [Uft4 HDD A& W41tk pe:

® HERA A A];

{EL [ ZS A At A 1) e«

®  ORE TAFAETE AR AN L% B
®  BIFRIRTEAE;

o [hFIBCEIIHE .
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1.2 HEIR ) B B

NS S /0 KRB AN RIIE B A -

Item

L1 cache reference

Branch Mispredict

L2 cache reference

Mutex lock/unlock

Main memory reference

Compress 1KB with Zippy

Sent 1KB over 1Gbps network

Read 4K randomly from SSD

Read 1MB sequentially from memory

Round trip within datacenter

Read 1MB sequentially from SSD

Disk seek

Read 1MB sequentially from disk

Send packet CA -> Netherlands ->
CA

Latency

0.5ns

5ns

7ns

25 ns

100 ns

3,000 ns

10,000 ns

150,000 ns

250,000 ns

500,000 ns

1,000,000 ns

10,000,000 ns

20,000,000 ns

150,000,000

ns

Comments

14x L1 cache

20x L2 cache, 200x L1 cache

0.01 ms

0.15 ms

0.25 ms

0.5 ms

1 ms, 4x memory

10 ms, 20x datacenter round trip

20 ms, 80x memory, 20x SSD

150 ms

()R Jeff Dean, https://gist.github.com/jboner/2841832)
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LR REAE CPU Vi ERIZEAF 7 5 0.5 giFb 3] 7 990 A%: (L1 vs L2) ,
ST NAE, U7 ] IR U A 100 gD, T — AN B A A8 A% ) 4K 3200 75 2 150,000
YNFPEN 0.15 ZFb. MR BATWEFR — D F &5 (Bl Intel S3700 £41)) ,

A RESIAT :
® [ififl I/O PEE:
v Bl 4K BTk 75000 I0PS
v BBl 4K 5113k 36000 IOPS

o FIILE:
v FRgREnlik 500 MB/s
v FREEE A 460 MB/s
o i
v AR 50 R

v IR 65

1.2.1 WK% E
X ARGEE, A LR 2RI
® Jt4FiliE (Fiber Channel)
v 4/8/10Gb
® LUK (f45 FCoE)
v 1/10Gb (40Gb Infiniband)Zs
FAEH Intel S3700 F 41 A4 ALK 500 MB/s 13l 460 MB/s 5 55 /E
THEER, 2% A
numSSD = ROUNDUP((numConnections * connBW (in GB/s))/ ssdBW (R or
W)

ke RIESEABER YU, WAKE CPU LALB A /O B,
fiise CPU HIALEERE 775 A2 W5 11 o
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SSDs required to saturate
Network BW

network BW
Controller Available
Read I/0 Write 1/0
Connectivity Network BW
Dual 4Gb FC 8Gb == 1GB 2 3
Dual 8Gb FC 16Gb == 2GB 4 5
Dual 16Gb FC 32Gb == 4GB 8 9
2Gb ==
Dual 1Gb ETH 1 1
0.25GB
20Gb ==
Dual 10Gb ETH 5 6
2.5GB

TR R, AR AR B — D A A S AR 1/O B I PRI RONAE, W2
R RS AN, ANIR] A P47 T8 X 21 1 B E O B A A (1 A B RE 7

1.2.2 WAFIEIR 52

SR YA AEIRTE 100 G0 e (AN RS 5 J it R N A7 SE IR 2 AN TR]),  JRATTHT
DR S T T~ 25

® AKHIPNTFILAEIR= 100ns + [OS / hypervisor overhead]

® LK NTEILIEIR= 100ns + NW RTT latency + [2 x OS / hypervisor overhead]

AR FRA RV — A~ B RL 1 R 2 Wi 37 B 18] 2y 0.5 Z AP (AN [F] A AL AE IR 23 AN [A] )
FeHpl 500, 00 gARPIHRE ARG UWR:
® [NZHNAFEIEIR=100ns + 500,000ns + [2 x OS / hypervisor overhead]



NUTANI

WRFAURZ— N EFHPRIERMNZE, RTT 24 10,000 449%5:
® WK NAFEAEIR= 100ns + 10,000ns + [2 x OS / hypervisor overhead]

XU — R AR TRIE R M 48 5 — DA AT R AR G, HER
JHAHEIE 10,000%, 10§ — AN B 1T 5, IX AR T A AR EL AT RERE T
500,000%. A 1 G IR IT4E, AR S5 as i I A SR HIL 1.

1.3 Web-Scale

X fERE: Web Scale, —Fh g HTHE 284 J7 2, T 7] Bt B8 AL AT B B U
S, T DASREL T AL S R e

X3 #2812 Web Scale ZEREZEM % OMES,  DLACHA A FRATEER
‘Eo ERAVTFIENHLIAT, DAEREN T % Web Scale N B EIRE I EY R F
% Google. Facebook 5\ Microsoft 55X Ff BLIKM AL . X e HIE H TR &
AL 3 5 B BT %), I HaZaiHEk.

AT S RFE — T R AP -

o Uk, Bk, REM

o iRk,

®  XTHUIENEM T K.

LT Web Scale 1)< 421 FIAE & -

o jHEts

®  WfE LI Refk

o i lHIGRS

® ANk

HA AR CNE 2
FT AP H A FE 15 #r
HKE RET)
I T B AR A SRR L A =
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1.3.1 B

B0 TR A S A B AR ELR, FOAEAEARR (ML, M25) e
A . SR, RO HIRE SRR KR (Natively B P sE NMIF &
)AL IEH . EIXE, KR (Natively) it — 417, T 5 ING 80,
SLE— R R R BEATE L, TIA A ARG . %I T Nutanix, FA1ER
SRHCK ST RIAE A R A BUBRA TBER I B — 1 5 p o IR B IE R R AR e i A
WA A EE— AN . TS5 RS

RIBLET

o LY R

® K 1/0 A

o HMRAEGI LRI RIF R, B A A

1.3.2 A€ L& etk

B R Re AR AE B 1) R S A R 2 IS AT A SR S L 1)
R, X EIB i 2 fi H LA A8 g e 77 X SCIL(B1 2 ASIC/IFPGA 4§). T
Nutanix M5, FATVRAESMAFEZ 10 RAID, £E, E4% )R AR A%
SEEL, X SEEAFIE AT AEARE ) x86 FEE L) Nutanix 2 #1 #2 #LH1(Controller Virtual
Machine, B CVM)N . HSih 5 1E = WRAE EOCBE AL BRI 4R M\ L Rl b 0 B TN 2]
IBATFE R F PO RE A 54 I A 2

TFRETE T

o it R AR A 3

® HIER T LA REAR AR A

®  HAFRIFIEAI . bR A
1.3.3 7N HIG R4t

G A 2R RGO A G 1 B — B P QA B 5526 11 5 R AR A 1) i 1 4
A AL S, ATLAE R A — AN B A A N R G, ARG S ) R R
REAE RO HER, FEIERPRRE RS, SR A0 s R G A% O AR R I 4 5t 2
R, E—/MRTERL kS5 AN RN (1 75 2 A B R R O . XA R G



NUTANI

Wt 2N THEBEMEE S, R HREMNERKEN. AP RERERN, R4
Wi I A FEAE R, IR RReLiz e AT . W 1REE P RnIbe ks (R A7 1E
EALAEA— DN ESFAPIRER, AT —MEE U BRI R)EAT
DAFE RS B 53 SR SR RO B I RIR £ BB AL B . Sy A — Ay 2o = A T AN 7 2
Brffe, — T8RN RGeS ok, 4 Ll o 5 i Al Y Rk s ok,
FIH MapReduce HHE &k 2 Bo AR 55 AR . 31X mt B IE Ui B :

®  SrECI B AES B RGN TR T

® f|H MapReduce 5 #Liill $hAT 73 A7 AT 55 Ab #E

® CUTREANEII BT S, SR

A

® fRYLT M (SPOF)

o Ak A, BRI

1.3.4 Al RARLNEY
A BN R AR N — A BT 4R, @ EERE YT R A T LABE Y e Ltk
ARG RITERE. LSRN PTAT S H 2 B HES A R, ARSI
o B, —NSATEIME TR G =R A RS as . ARG, R
JRAR RIS s B E AR RE I %, E0 R SEIRAE fi PE RE (1 R ]
¥R, (H2 Nutanix fIEVGT-G, AR BLE S 1 S 20 m =i 5 fe -
o PR RMUE;
® TR B
® MR TERE A
o ZHERHATINT NHE.
K H IEREIRE
®  EAFAITH R A ARG I T DLSE B R A R Y 2 PR A
AT
o NU/NABITIRRIEY J&;
®  TEAEMTHUBIZL I (35 SR — S i v e g &
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1.3.5 245
XS T RTER R, SEST
® T EBTURAE A AR R AL A
EREE, 45 vMotion. HA I DRS %5 B4 (b 77 1
VM (RIS KA I I AE Gk 8k, 1T ELI A7 Al B VRGeSO
[ A T A8 e 7 R, {ELAR SR AN i AR I 4 R ol 588 SR T R 0T
255 IO 44 1) 2 A7 B P9 A U7 I TG R A R4, IR AS P B J
M BIIC B A AR SR AR AE
i 55 % i (1 2 77k FH O AT B 31 () 7 2 A0 I 4 B i, L& 5N TR I L4
N T G IRAE SRR 2% 0] R, A i A 35 By B A LR 2R 71 28K
e £ AU ST % 1 BE A S A P B0 B B FH R R B HE AR 1 1 A
Web Scale [t FiE A 1
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2 FE_#4r: Prism

AR Prism, FERIHAR, OEdE ol g RO UE B O

2.1 Wit ik

NS & T HE 2 Nutanix ~F & st B0z 0 B4, X
—ANEATEANAERAT B T E S EAT. SRR LU T ARERAT
P 5t N Jeremy Sallee BT ELER AIIE AL FE -

http://salleedesign.com/stuff/sdwip/blog/nutanix-case-study/

f AT Bl 25 R %% Nutanix Visio [ 4R -

http://www.visiocafe.com/nutanix.htm

2.2 BEfy

Prism s& — A U R E HF 6, AVEH 5 Nutanix SEREPASEE BRI
R R MRS o IXLEHE T IR 53 AR )
® &l
v' HTML5 UI, REST API, CLI, PowerShell CMDlets %;
it}
g e AR, WS B EIRA, AR
® NEHEH SR 7 /EN Nutanix “F- &5 —# 7011 Prism ME&HFFAE -

)
NN
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Interfaces Management
A A
( 1( 1
(HMLsul ) (ResT AP ) ( Policy ) ( Services )

A

A
V 4
VMs Volumes | ,,, | Containers Man.aged
Objects

N

Prism <

j.i

A4

3
o
é,
;;
; - Distributed Storage App Mob|l|ty
Acropolis < IS "[[ Fabric (DSF) J [ Fabric (AMF) J}
S S
‘_g J +
= Hypervisor(s) Cloud
A ) ( )
5-1 Prism M Z 42 4
Prism 3= 22 i 5™ 20 A48 1«

® Prism Central (PC)
v o ZMERNE-EEE, Sl AR, PO EEROASTE RS
A~ Acropolis #£#f. Prism Central & — /N4 & ERIHL) , AILLEEF
H#RE 7E Acropolis FERE 2 I BREEREAME
P O E AW
® Prism Element (PE)
v ORHERFE R, ATTAMERE BAZTT, 1 Acropolis ERFERA H
.4 & [ Prism Element;
v TG
N $5 i #E Prism Central 11 Prism Element 2 8] {32 5% % -



NUTANI

Central

Management
A

Prism Central

v v v
Prism Prism Prism
Element Element e Element

l Cluster | ' Cluster l l Cluster I

L )

Y
Local

Management

5-2: Prism Central £l Prism Element ¢ & 4244

NG R T R R B A U B (i — AN ERE R Al ML), R
KM Prism Central fiif {0 BEER A, A F— AN 25 10 18 1 P 5 SR AE AL 28 A0
2.2.1 Prism [k %

Prism 55217 fE 8 —4 CVM 2 |, Hrp—/> CVM L Prism Jk 55 24k
N Prism Leader i1, ot abFEERE HTTP ik, H5IHAMMZA 4T Master 25
Bh, Wik —4> Prism Leader thinl @, —/M¥ii) Leader x4k th. 442 Prism
Leader i CVM 132] HTTP HJifK, B4 /KT B € 15 K 2 4 BT Prism Leader,
JFHIR[E] HTTP NZ6S 301, T ELZ MR Prism 552 infif 4L B HTTP 155K
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HTTP Request(s)«

Permanent redirect
to Prism Leader

CVM CVvVM | CVM
Prism Prism e 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

K 5-3: Prism 55403 HTTP 15K

Prism %ii [1: Prism ¥ 80 A1 9440 i 1, @i HTTP Ji&E>kRH T 80 i I,
ARG E [ 2 9440 ¥ [

WERIRA MG FEEREANES 1P (HED |, EOR— BRI Prism Leader T
HI{E Prism Leader il i, #EH#E IP 8088 2k 2¢ () Prism Leader L. —
M ARP (gratuitous ARP, Bl gARP) ¥ I SkiSH IH A ARP 221556 H . 7F
ErE S, AR R AERE 1P AR AT L KU 1) Prism, 11 06 75 H€E 7] 5 22,
[K°A Prism Leader B4k H

/N7 ATRAZE CVM BT FH A A 208 24 /T 1Y) Prism Leader, 151817:

“curl localhost:2019/prism/leader”

2.3 EHL G

Prism 2 BtAH 2 EDULAN {7 S 48 A 7 2, SR FRANI7E 1 AU o — 28 = ) DT
A 77 . Prism Central(4n SR #5325 )il LU Al 48 € 1 1P Hiudik B B2 DNS 2% H
Vi, i Prism Element A Ui Id Prism Central 5:fji 2/4£ & Nutanix CVM sk 8E#E
IP. — EL BTN HHs B G 2] Prism il fii, w1 EAEH] Prism K 2% AD WAIES%
H & i o
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6-1: Prism & [ 7 ]

I & Rt 2 Ja ¥ & 2 Prism Central 8{AHh Prism Element £ I, $R L%
AT PR 2 A TR AR T T
2.3.1 Prism Central
Prism Central £.4& 401~ £ Z T TH :
® LUl
v OB IREACRE, BREIRSIRE. AEIR. TERE. (ESETEAE
B, ATHRBREZER, WMUAE®G—N%H: B

® SN
v OBMERUER S SR LR B
Y
R S ST A T 5 I VTP B 4 A
o

v BRI EE R
T EEsH Prism Central B4R, wI DAIG IR H 2 N EHE.
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m om ] i e m

wwwww

Performance Clusters | Tasks

K 6-2: Prism Central {43 #%

AR AT AR 2T A EDIRAE, WA A5 Zauk i, mURAE
Eo
NIRRT SEE, REFARRZEFT,
2.3.2 Prism Element
Prism Element 34541~ 3= ZLH1 T -
® LIl
v ORHUEBEMROCRS, BT HE. AR, VERE. BEE. (TS SENE
B, s R HRGEZHE R
® [
v ORERL B R BN R AR R ACRASE R, EHE NCC R EE R
o RN
v' {£ Acropolis Hypervisor [ SCHl A ) L EE . g kg, 1847, &

AN B 55 T e
v EMIHLEEEE (JE Acroplis Hypervisor)
® fifif
v RGO BT SR AR TR
o fEff

v OIRSER. WIEMME R, IREAME R, iR TRERNY R,
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o AR
v OBER. AH = AHEMFE, Metro Availability FUFCE, B BRI XT 5
PRI S HIFIKE
® T
v B SO (R B S B R VLM B AT

o i
v

i

A H S RE AR BT 1) 5

TR SRR B . RGPS BE. HRAMEFERER, WA
BAHBRBOEZMER . NEREIL T — Prism Element & 2 T FA SRR

TMBEAST

Hypervisor Summar, y Cluster-wide Controller IOPS 151,215 IOPS Health Critical Alerts

AHV Nutanix

reevse 20150616 v 48
VERSION 1:00pm 2:00pm 3:00r CRITICAL CRITICAL
Storage Summary Cluster-wide Controller 0 B/W 604,87 MBps. Hosts 7 04 3 Cvm rebooted (1)
P,
Used 10.88 Tig Protection D... | 7 o1 Cvm rebooted (1)
Capacity  25.89 Tig 4 days ago
FREE (PHYSICAL)
Remote Sites [ ]
Cumrebooted (1
VM Summary Cluster-wi de Control ller Latenc: y 3.35ms Data Resiliency Status Warnin g Alerts
Availability Best Effort o
e o
30 Co " o
° WARNING Nod.
YME) © Suspend O T iooem 20em 300pm 5 days ago o
Data Resiliency possible
Hardware Summar: y Cluster CPU Usage Cluster Memory Info Alerts Events

7 2 NX3050 17.36+ 13.56- 62 256

HOSTS  BLOCKS MODEL OF 29131 GHz OF173TiB 5 J:ii?w Mrve,ﬁ\ﬁm Jtes ago

6-3: Prism Element 1% % #%

2.3.3 PRy

PRIEFENAE Prism B ESCEE, Oy 1 A0 BOAER se v A A5 R4 14
PREE SRR U7 7] AN 7] A PR Py 25 -

DAL -

® O - Overview View

® D - Diagram View
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® T -Table View
m A

® A-Alerts

® P -Tasks

GRS B
& M- SEHLIETI
S - WHE K
F-#%E%H
U-FiP4&H
H — 3
2.4 A FH R r) 8 it e
TE T P9 28 T 3R A TR A 28 UL () Prism {1 FF 0 1] R A 4588 P 25
2.4.1 Nutanix %44 T+ 2%
AT Nutanix Bork T2 —ANEEH LG 75 rp il 45 i /e, 53
Prism LUJ& s i S A7 b AR i se BIRR, sk tbis S g B it

Cluster Details Licensing
Create Container Filesystem Whitelists

Expand Cluster Image Configuration

Upgrade Software Prism Central Registration

K71 B BT

JR B ST R, SRR o T AR RRCAS 5 75 AT R A R
WA PLF3) B3 NOS U BB A As . an R EIFR, AT RLAAAMIE 2 A5 T 405
HhRCAS,  thn] LA 5)) B AT ARCAS B
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NOS - Hypervisor Firmware - NCC
CURRENT VERSION 4.5
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
Browse... | «fem

C:\Users\steve\Downloads\nutanix_installer_package-re

= 3 Upload Now

Close

Enable Automatic Download

7-2: HPTEAE IS

WS A B, PR B B A% 2 Nutanix CVM H1:

AVAILABLE COMPATIBLE VERSIONS

4.5

UPLOAD UPGRADE SOFTWARE BINARY

[ Uploading file...

7-3: HURTEAE B4R
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TEBAT: AL 5 G S i Upgrade™ 1441,  J8 3h S Fii e :

AVAILABLE COMPATIBLE VERSIONS

— =N

K 7-4: JEBEERE

PRI 75 2 SR A

Do you want to upgrade to 4.5?

. —

7-5: FHTHIA
BRI R R B R BT E R A, SRS H Bl B 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%
. ) open
Upgrading CVM 10.2.100.15 (Host ID: 4) 34%

K 7-6: BFdREIAT
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—HEHERE K, KA BIEHOIRES, B S BRI AT LAYS AT A DI RE -

CURRENT VERSION # 4.5
Upgrading NOS 100%
0 host(s) are being upgraded open

7-7: T e

/INRZR: 24 Prism Leader JH2RF, Prism 212> H LB b, (HATA HIEE
HLANIR G5B AT A SZ R o
2.4.2 Hypervisor J%%

FABL Nutanix BT+, Hypervisor 72k thagidt Prism SR A 5€ 4 H 3L
X, HAHPRE 2L, @173 H“Upgrade Software”x i5HE, A5k
$¥"Hypervisor”. Hypervisor 7+ 2% 7] LA 3 M 2= H 2l T #8084, W n] LLF38h EAE
TRV RUA <
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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... | lww

=" "3 Upload Now

Close

7-8: F+4 Hypervisor — T35

CHIARTL B EEACR, — ELUTRA SR ITR, 17 Upgrade”
HeHL T 46 T G 7.
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CURRENT VERSION Nutanix 20150513

AVAILABLE COMPATIBLE VERSIONS

el6.nutanix.20150616 —

7-9: F+4% Hypervisor — JF AT+ it &

RPN Hypervisor 714K, idi“Upgrade”.

Do you want to upgrade to el6.nutanix.201506167?

Upgrade h

7-10: J+%% Hypervisor — ik Tt 2%

ROk AT ISR A, ARG _EAE Hypervisor BEAT BEANEERER) T+ 2% 1L

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: F+4% Hypervisor — ik i F
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— BRI A S, KR IME R TR DLEERE 26 ST ha kAT«

CURRENTVERSION 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%
[ | ) open
Host Upgrade (Host ID: 7) 71%
(N ) open
Host Upgrade (Host ID: 14) 14%

7-12: J+%% Hypervisor — T & #47

FALT Nutanix BATHH, ERERFAD VSRR FFAEBAT RIUYLAZ 0
M5 IR 5E T AR . 24 FHL Hypervisor T2 (R, LT ML 2 1l E Zh7E
LB B HAR Y 55 by £E Hypervisor TGS R, EHLSB AZIEE . XM IR
SARIRFHEAT, BELBVERRE N PR 1 s e B

INE7R: BLLE L Nutanix CVM 1217 i 2 “host_upgrade --status” 23 & SE 4 T+ 2 1)
RES, WA LB A E CVM (1) H & “/datalogsihost_upgrade.out "ZREVEFRIR S E .

—HIEGER, AT ULE RS RPRAS, L2 AT DAV R 3T I D RE .
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CURRENT VERSION == Nutanix 20150616
Upgrading Hypervisor 100%
0 host(s) are being upgraded open

7-13: T4 Hypervisor — T 2% 52 ik

2.4.3 SEAFAEAR (G N £

Acropolis RSN AT R BE S A OHITIRE. AT B —A Acroplis 48, #
o B2 BBONEL, REREAT R, — B RRESNE, R mNDS J7:UH
AT DA I . NIRRT —A 7 W R EERE, [FIR SR IL 1 AT
R IL

Hardware Summary

7 2 NX3050

HOSTS BLOCKS MODEL

7 Hosts

7 1

MONITORED DISCOVERED
42 Disks
HDD SSD

Kl 7-14. ZhS K
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2N B DA R B FI R N B R . — B SR B, TR s
Hardware = 71 A | ff f\1“Expand Cluster’ JF 4G 1B X MR,

K] 7-15: Hardware Ui [f 4[] Expand Cluster
] AR AT R 0 T 38 ek s o Tt A A A Re AR, FE4RE] Expand

Cluster,

Cluster Details Licensing
Create Container Filesystem Whitelists
Expand Cluster Image Configuration
Upgrade Software Prism Central Registration
Pulse
Authentication Manage VM High Availability
SSL Certificate Name Servers
Role Mapping Network Configuration
User Management NTP Servers
Remote Support
Alert Email Configuration SMTP Server
Alert Policies SNMP

Welcome Banner

Cluster Lockdown Ul Settings

HTTP Proxy

7-16: 1% EFR T 1) Expand Cluster



NUTANI

RiJF Expand Cluster S5, A] DLge #2118 2 83 4 10715 sU R4 2 A LI 1P
Hidk .

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 HYPERVISORIP 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— E 11k
EENBIE TG, Fpe kA9 Hypervisor 514
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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 1 HOST(S)
(
Hypervisor ISO Whitelist UPDATED: JUST NOW
whitelist.json Update
Back Cancel Validate Expand Cluster

7-18: Expand Cluster— = ALt &
7E F#EE R, AL A Expand Cluster & 28515 238 fIAE BEIE AT 55 .
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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 1 HOST(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—#47

PATHES RIRAL, AEEFFIEESFSPATIIREAE 2

« Expanding cluster

7-20: Expand Cluster—#47

ESPITIRE T AR B AR (2 EAEGEED .
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7-21: Expand Cluster—# 17
TEG R ARG P AR e T, AT LU 21 58307 fa iS4 N 19 B A %
NSRRI
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Hardware Summary

8 2 NX3050

HOSTS BLOCKS MODEL
8 Hosts

MONITORED DISCOVERED
48 Disks

32 16

7-22: Expand Cluster—{T
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Hardware Summary

8 2 NX3050

HOSTS BLOCKS MODEL
8 Hosts

MONITORED DISCOVERED
48 Disks

HDD SSD
7-22. Expand Cluster — $#47

2.4.4 FEHK
AJ LU 7E Prism Central [fJ“cluster runway” i fidi 5 @ I SE R B B B B
R BAR(E B
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Storage Runway 280AYS >

Add New Nodes

stimate you 28 days

7-23. Prism Central - Capacity Planning
KRAL R M 7 o T AR A 35 1 LR AS B35 B 46 1) 24 A e 55 ) B U A
Olo PRWTAT LA 130 5 B 22 IR L B AL, 45 21— LR 85T U5 ) i AN
ISR R HERE
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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

7-24. Prism Central — K &Rl — #EFF I
HT HTMLS [ H 2 SR L Prism BA 5 TAER B T H . [R5 — 0%
OIIRERN T B3R RS, B Prism FH 7 St S £ i) D g #5 AT LU
ik REST API Zwf# L BtANBAE PR o X845 FH P B & VR Ak Bk T DASEI B 3l
g, =7 TRERE R ZAIEMATA QM -~ 5.
N HIEE R T 1O T I e 1 1) P 25— e S5
2.5 APIs $ 11
TEFNAI . BpkE L3RS, Nutanix 348 T —4/ 25080, LR RAE
HAEEF R UM R FEN D,
« REST API
e CLI-ACLI & NCLI
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Scripting interfaces
PR P ek ER 4, REST API a8 F Prism & — AN ThEEFIZHE 5, ik
T AR A sh A T B AT L 5 18R 2h Nutanix fi§ i S8 . 715 Nutanix 8255 H 3)
1k T B AU 45 Saltstack, Puppet, vRealize Operations, System Center
Orchestrator 1 Ansible %5 . X 4Rt B IRE AR 28 = FF kA AR A At Al &
S S A Nutanix ~F & Sl B .

TERR T Nutanix REST AP I YE 28 10— /N5, DLERBHIF &3 =2 dnfer i
XL AP 2 1 15 21 H Ay B2 i B e i =X

INE REST API Explorer Live!

lalerts
lauthconfig
Icluster
Iclusters

Ieantainare

’ 8-1. Prism REST APl Explorer
o] DL I EEAE Sk B~ REST ¥ H 11 AR = B A 1
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Icluster
E fcluster/public_keys/{name}

Get a Public Key with the specified name

Parameter Value 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!

BB /custerpubiic_keys/{name)

/cluster/
K 8-2. Prism REST API Sample Call

API B8IE T %

KRR 4.5.x % 7 Al HTTP 3 F SR IEARE A HTTPS 3 ARAIE TS
ARSI -
2.5.1 ACLI

Acropolis CLI (ACLI) & H >R B Nutanix 7= Acropolis R4 ThRE R4
T, XEDIREMN 4.1.2 ZJFHTTI.

ULHH: T X e EER W LB HTMLS BEJE P Sl REST API 52k,
X BT R R RS H S AS B — 8

1\ ACLI Shell

iR 3 N\ ACLI shell (7] WEAT CVM 3Z47).

o

ik J@id Linux shell $47 ACLI 74

ACLI Fymi 3 LA json 4% 2%

iR L json k% acli iy 2 145
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FH ENL

B AE R Acropolis 7 &

Q1 p 45

: MR VLAN 61 ) 2%

B H X 2%

B H X 2%

£ DHCP i [

617 DHCP i [

YL A AL 6 2 WY 2% 5] 5 AT 45 € Acropolis DHCP iRk 5% s fithik, 54 254 4 £ B I F 1 Acropolis
DHCP Jli 25 st bl .

RGO MR TR E B

RAF OAT L B HLIK PEAR1E S,

FA: ARG AL R AL 4 UUID, MAC $hihik &% 1P k%545 &

W& E DHCP 1 DNS R %5 2%

k. ¥ E DHCP il DNS
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I HEHL

MR EL

AT BN

ik AE CAT AL R

Bt O BN E R

A HEE O A ALK

VLA IR 2 AL

2 KEHLE I =

k. QUEIFAINM R



NUTANI

BCE LIS B4

Hik: WEEHEE
i A 1D BEE IR E RS )

BCE LI G S LK
BE MR G B

2 1SO 2JBIK

ik HEE 1SO 2 LG IR
R
1. % 1ISOs %I container
2. NERBCE IR i IP kb e B 44
3. F#1S0s LI3t=
FT1SO K% %

40 RO BK 22 1) ) EL AR R

MOGEREIER 1SO

ik MOLIFE ER 1ISO

T JE KL

ik JTE REL
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ARELIRER !

T Ja — B 5 Va1 REAL

2.5.2 NCLI

VOB T ix e EHR AT LLE S HTMLS BJEH /2 Al REST API 58 3%
X B A R E AT R SZEL A S A 1 — 5857 .

WM ENFS H 4 53

FIR: S IRFE R T E] NFS 44 5

27~ Nutanix i 4s

Bt
5
St

|

71 24 i Nutanix £ 4F ) iAs

N

%1 NCLI H B8 5% 1% T

Bt
5
St

‘\/"

i

=
2
4>
&

|
P

7~ neli ffkE

3] A7 filk 5% R b

CUAFAE A7 fif BT

Bt
5
St
Al

|

3] 7% 4%

Hik: HI EA R A

A A A

A QUE—NET A
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gl g b1

HiR: BoR EAFFERIHENL

3 3L A =

ik HH CAEE A EH

mMAREHA

Hiid: EREVT VR A
Wit SCP &4 A ##12] CVM
AN NN A B SRR

B AR FHA

Tk M EREEREVT I 1) A Y

A1 3 OR 7 15

ik QAR

AR TR v R

A : 9B = B R

N AWK BT B LA R IR

TR DR E 7 A T A RE AL

N E RE AL B2 fR 37 35k

ik ORY R E HEHL
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A DSF XX+ (IR#R1E vDisk) B8RP 1%

filik: PRIEFE 1) DSF SCA

A1 32 OR 37 315 1) R R

A : ORI IR PRI PR

A1 32 PR 8 A (] 25 B 5 R 3l B B AR T

TR VRSP TR, )5 R 5 R i

I EE 2N

i e 2 RS

EE
&

T ORI 48 B m FE o

R R e AR IR B R

WiE R 35K

TR PE IR R PR

F 3 DSF ] Shadow Clones

Hiik: JFJ5 DSF ff) Shadow Clone Tjfig

¥TFF vDisk 1 £ E
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HiR: OVHEE vDisk TTE4REGR I A £ E

2.5.3 PowerShell CMDlets

TP EE Nutanix %7 PowerShell CMDlets iy 247 2 ¢, A3 anfa] {idi F Fil—
15T Windows PowerShell (115 5t 511K

HL Al

Windows PowerShell & —& 5% KFEERE T NET HEZL1) shell A S HF T A
EERAEESHNMEIES, BEWHRZ M. PowerShell thfg — ok 1) F14H
14

CMDlets

CMDlets & —H#ATH EHER a2 8.NET 25, 1554 Getter/Setter /514

18, HadE A <shiE>-< 41> E 458 . . Get-Process, Set-Partition
pc
ST o

18 (Piping) Fii/K4: (Pipelining)

‘B 18 & PowerShell 1 EZEM S CGRULT Linux FHE) , B T iERE
iR 2 ARG T LI, RILIRIE—NRUK R ERAIE M SR EE N T —
MNRKEEAE I o KT DI 75 AR K . — MR R g6+ 3R15 400
BERE, FREBIPLLFF A — e Rt sl pE A F AR S BT

S8 AT LLE B 75 for-each fE¥A T, {540

KRR RKE

N 1H /& PowerShell mp—S6Scg w6t G 2570, frn] LA .getType() 7L AR &
AR — R IEA, L. $someVariable.getType ()54 ik [al 4 & % 4 1

pmm g

B No
e
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ZE

YL ARAT DO AR BB Y — R 5 sUETE %

AT, BRSO 4, AR EA LR,
HA

Ui ARTT A BIFEA L e R 8l E T8 SO B

|$
3
%%

H 4

A5 € CMDlet iy 4 HIH B 5 8 CGRILT Linux H1i) man)

B H — iy A B0 R S PR 7

¥ 0> Nutanix CMDlets Fi4ii FH 7575

N #k Nutanix CMDlets %3 %%, Nutanix CMDlets 7] LLiE i Prism (4.0.1 D)
JahicA) H PR ERE N, e LA I hs R
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Q,,

Update Profile

Change Password

REST API Explorer
MGMT API Explorer (Beta)
Download nCLI

Download Cmdlets Installer

Download Prism Central

%] 8-3. Prism CMDlets Installer Link

£ # Nutanix Snap-in
f At snap-in & MR R, A kAR

%] 4 Nutanix CMDlets

42 2]— Acropolis £EH#

i R SN 2 A A8 HL U N 1 2
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BRAF L — R R
AT 3

A2 H.3K

A2 H. 3 A e

3545 Nutanix vDisks

AR T 3

A2 H.3K

A2 H. 3 A e

3k 78 Nutanix & 2%

AR T 3

A2 H.3K

A2 H. 3 A e

$X78 Nutanix ££37 15

AR T 3

A2 H.3K

A2 H. 3 A e
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3575 Nutanix — &4

LS

A2 H.3K

A2 H. 3 A e

BRI AN .

. 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
YRAT LALEAE T LA W HE 4 Nutanix Github 38 31 5 £ A

https://github.com/nutanix
2.6
2.6.1 OpenStack
OpenStack »&—/MHRE AN E = KITHEF G B EEZB 5 AP,
i S (R AL AP AIEREZE M IR 55 (TH 5, A7 A BRI SE) o
OpenStack 1 Nutanix fif ik 77 24 LA R 3 B H 44 -
« OpenStack il #3(OSC)
o —AEUFHIECH AR EALEL TN, HISk$Eft OpenStack H1 /7 tifi. API
MRS . AFEFTA OpenStack it API A . ‘& BEFR Acropolis OpenStack
KBl — A7 7E [ — 4> Acropolis OVM i,
* Acropolis OpenStack Driver
o MITAFE K H OpenStack %123 ] OpenStack RPC, J#i¥ ik native
Acropolis API i . XA LLEBE £ OpenStack %l 8%, ik OVM B2
—HHI AL L.
« Acropolis OpenStack %5 EHL (OVM)
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o %A Acropolis IXFNHIENL, 5T FEK H OpenStack 4 il #% 1
OpenStack RPC, Jf-#li¥ & native Acropolis API i H .

OpenStack # i #5 7] LUg — AN @A E R BN ENL, 5025 OpenStack
on Nutanix fit k77 Z/)—#84> . Acropolis OVM 3 ¥ VE A — 55 Bh2E R ) ke ML 30 8
7F Nutanix f*J OpenStack fi# il 7 £ 24,

P FAABAT T EE (7720 (Web Ul / HTTP, SDK, CLI or APD k15
OpenStack %l #3741# . T OpenStack 1% iill#5 | 5 Acropolis OVM i@ifl, J&#&F]
F OpenStack IRz 45 4 ##pi Acropolis [ 5 () REST API i .

T PR X e e TR R A

( Client )

T
HTTP API
v
<«RPC>»
Acropolis
OpensStack <«Auth»  OpenStack
Controller .
Driver
<«—DB—»
A
ﬁRESTﬁ
Acropolis Acropolis

Cluster o Cluster

K| 9-1. OpenStack + Acropolis OpenStack Driver

¥ ¥ 1) OpenStack il #3

MRTRA (fHRET 4.5.1) T E—A Kilo 55 ¥4 OpenStack % i 25 .
NERIN T & AT A O RS R

OpenSt Acro Acro

% t
*H e ack il % polis polis B #F



NUTANI

OVM
Tenant User interface X
Dashboard and API
Object CRUD
Orchestrati
and lifecycle X
on
management
Resource
Quotas X
controls and limits
Users, Role based
Groups and access control X
Roles (RBAC)
SSO Single-sign on X
Platform OpenStack to X
Integration Nutanix integration
Target
Infrastruct infrastructure X
ure Services (compute, storage,
network)

2.6.1.1 OpenStack 44

OpenStack H— R FIFE AL ELA ALK T A8 Ak 55 LA M . 3% HR 8] (14T L T g
i OpenStack = #2852, L0 i Acropolis OVM $z .
NRAH T A% ) OpenStack 444 Az He £ (0 i -
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L fio | OpenStack Acropolis
il OVM

Keystone Identity service X

Horizon Dashboard and Ul X

Nova Compute X
Swift Object storage X X
Cinder Block storage X
Glance Image service X X
Neutron Networking X
Heat Orchestration X

Others All other components X

N HFRAt 7> OpenStack 4 F & HE TGS R BE N FEAHIRLIA -
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HTTP API(s) SDK/CLI
\ 4 \ 4 \ 4 —
l l > OpenStack Controller \
OpenStack RPC(s) ‘
Swift \ 4 \ 4 |
Nova Cinder Glance Neutron
T T Compute Volume Image Server Acropolis
| Acropolis OpenStack Driver OVM(s)
Acropolis REST API
i ¥ 1
(Acropolisj rAcropoIis\ (Acropolisw

Cluster Cluster Cluster
Image Image Image
Cache e Cache e Cache
Image
Repo

\ J . J . J

K 9-2. OpenStack + Nutanix API Communication

76 R T A B oh 3R A 1 P 5 2 OpenStack 404431 1 A4 T2 fnfar 4k B2 B
F) Nutanix & 4.

Nova

Nova #& OpenStack 1~ & H i1 T I 1) 51 A . 78 Nutanix 1)
OpenStack fi#t ¥t 5 & 144 Acropolis OVM 5L T —AN N ENL, A
Acropolis ££#E44 78 24— —11 hypervisor 41, & OpenStack SZ{7| #2455 Y5 1
. iX#E) Acropolis OVM iz 47 Nova 5% V5 I 55 .

frur LLiEt OpenStack |17 W I Eg 2+ A& Nova Ik %%5: 'Admin'-

>'System'->'System Information'->'Compute Services'.

TEIRE/RT Nova iR%s, EHLAHARS:
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System Information

Services Compute Services Block Storage Services Network Agents Orchestration Services

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

K 9-3. OpenStack Nova Services

Nova i £ &2 Tk faT I X, SE RN ENL (W Acroplis OVM) E
AFTE] o IX BT RO 2 1% 31 % 52 1 Acropolis OVM I, 4R )5 i Acropolis
OVM ¥ /& K2 H A» EHLAY Acropolis 1 E 5. Acropolis 1 & #5145 7 27 H ik
BACHIT FAFTBOT e SRR & AN EL% 2 F2 47 OpenStack.

fRe] LLiE T OpenStack [, 7E#4%'Admin'->'System'->'Hypervisors'H £ &
AL hypervisor FH1.

TEUHENLENLRIE RS H T Acropolis OVM:

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

K 9-4. OpenStack Compute Host
T EILL hypervisor EHLATTE ARSI H T Acropolis ££4F:
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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

P 9-5. OpenStack Hypervisor Host
WARM T R BT L, BT SRR ER LR hypervisor FEALH 5 20 B .
Swift
FEXS RATAE T Swift 4 RAFIONERAG SC A 8 27 32 20 FH R A bR B AN 545
(&I

Cinder

Cinder /& OpenStack (&40, XAMEML ISCSI X 5. 7E Nutanix fi#kJ7 %
1 Cinder FSZHUfE BT Acropolis 8 FE APl X Be3500 DL H % £ i 2 20 B 2 B
B B GBHET in-guest)

] LU OpenStack [T/, L8642 Admin'->'System'->'System
Information'->'Block Storage Services' [ &% Cinder %5 .

TSR T Cinder %, EHIFLRE:

System Information

Services Compute Services Block Storage Services Network Agents Orchestration Services
Q
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 Services

Glance / Image Repo

Glance 7% OpenStack H 157, FEILERE LM n vl 418 . S804 1S0,
R AL AN R

Image Repo s& R IRA7H Glance KA HI A GG FI BT . X S8 504 7
Nutanix ¥ 58 4 7% SEEGR MR U ) . 485 8 PR 7772 Nutanix 7 & L,
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ffiTi@ L OVM UL Glance K7k Aii #] OpenStack #51il#5. 4 Image Repo R 17
1ET AR, Glance ¥4 OpenStack ¥ 2$4%%7, 1 Acropolis BRI <=1t Bl
F Image Cache.

Glance LR —X—n077 X9k, H .82 A Image Repo /7. 4
Glance [FIBfEZ M ER T B8, Image Repo &g ARLL 4, I Hidnk
OpenStack 1161 & B R = W HEE B FrF 1217 Glance HI5ERE. WHIEAT
Glance 4R F ] Image Cache 7E A2 (74515

BRPR

X RIS, ANl i 2 /D RIEA P> Acropolis Z£#£ 751217 Glance.
XFEHLREXT Image Repo Sl @ rT H,  PAMEAE —MEREA T I, BiBRIE £ Re i Bl
Jila 3], B EATE Image Cache .

2 PLAMNERJRIZ 1T Image Repo/Glance i), Nova 26 53 8 5 WA EIR R 21 H b
Ui ] Acropolis £, TEIX MG O T H bR 1) Acropolis Z£#f < FIH Image Cache
KREAFEG, MBS B 1] I g A H 132 3]

Neutron

Neutron /& OpenStack H 48 2044, FSRSCILMZSHELE . Acropolis OVM
FoVFH il OpenStack 777 #4714 CRUD fHEAE, [ 5 A S F) 58 26 5 3 2
Acropolis 4135,

YR LLiETE OpenStack 1), M'Admin'->'System'->'System Information'-
>'Network Agents'#r & Neutron k%5 .

THEEZRT Neutron %5, FEHUFLRE:
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System Information

Services Compute Services Block Storage Services Network Agents Orchestration Services

Type Name Host Status State Last Updated
L3 agent neutron-13-agent ASVMO1 Enabled Up 0 minutes
Metadata agent neutron-metadata-agent ASVMO1 Enabled Up 0 minutes
DHCP agent neutron-dhcp-agent ASVMO1 Enabled Up 0 minutes
Open vSwitch agent neutron-openvswitch-agent ASVMO1 Enabled Up 0 minutes

Displaying 4 items

+ i H 52k LAN fil VLAN 267
¥ 9-7. OpenStack Neutron Services
Neutron 7 5241 5 i3 1P ik, Acropolis 9 1F /& LLIX R 7 2045 3140 B i
HLET IP Huhk. 4N A H DHCP 15 3KES, Acropolis Master #1% %} £F Acropolis
Hypervisor —FELEFA ] VXLAN b 5of JH i S i H i v
W SRR 2% 287
AT SR LAN FI VLAN [ 2% 287
iz477F OpenStack 2l #5411 Keystone 1 Horizon 444t #( Al Acropolis
OVM #7553 . OVM H1(¥] OpenStack JX5#44E OpenStack AP i FH & 2% 5 AE 1
Acropolis API i F .

2.6.1.2 Wit fEpE

TR =i, — NMFRZEARIN R B REER . e kil %, £
SR ST MIAS I 1 1D ] S R A2 e 28 Y B 7 oK
N IH 2 £ OpenStack 1 F 2| i) &1 2 H R -
« [Xi-Region
o —AMHIEE S EXE, HEMHEZATHIX (AZ) o XA LLBE SR
US-Northwest B¢ US-West iX ¥ .
« A [X-Availability Zone (AZ)
o —MNBATH = ST B E B S EEHE ORI E . BT DVEE B R US-
Northwest-1 or US-West-1 I £ 3 £ o
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FHLE & -Host Aggregate

o —HIFEEN, FLLR—HE, — B EUR Wk B AZ AEFE A .
1+ T Hl-Compute Host

o —MigfT# nova 55 1) Acropolis OVM.
R L HEFRE - M L-Hypervisor Host

o —> Acropolis 8 (LA—AH—F LA .

TEER T U ESBERRESKA:

Region
AL
( )
( N
Geographic Area
\. )
( ( )
Site J Site N
\ \ J
"~ a
\ Y J Host) (Host] (Host
Availability \ /
Zone L )
Y
Host
Aggregate

9-8. OpenStack - Deployment Layout

NEETS 1A N BB T
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Region
AL
( D
( N
Ex. US-West
\_ J
a a N
Ex. US-West-1 ) Ex. US-West-N
\ \_ Y
~ )
N Y J Hosg (Hosg [Host
Availability \ /
Zone L )
Y
Host
Aggregate

9-9. OpenStack - Deployment Layout - Example
Ay LLiE Rt OpenStack [1/7, M'Admin'->'System'->'Host Aggregates' & &
AEEENL, EHPRSGMHIX.
TRIER T EHERE, AT XML

H ost 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 ASVMO2 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-1 ASVMO2 (Services Up) Yes
US-West-2 ASVMO3 (Services Up) Yes

Displaying 3 items

9-10. OpenStack Host Aggregates and Availability Zones

2.6.1.3 MREEIHFLERE
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X ORISR, R LA B i) 77 B 24> Acropolis OVM #4523
OpenStack %l #5. XFERELRAE 7 AT FYE I T T/EfE. OVM RS AEET
AT 4b T 4E e MEZLSR RS AE B

N EER T A AE — AN Bl 54T i OVME:

OpenStack
Controller
Load
Balancer
*
v v
Acropolis Acropolis
OVM te OVM

Site

K] 9-11. OpenStack - OVM Load Balancing
— PRI AT OVM 42441177 202 A Keepalived AT HAproxy.
Xt T RS 2 AN 5 (PR, OpenStack i 2% 23 FRIX L5155 5 ) Acropolis
OVM #FBEAT XS 1if o
TRIER T — ANl S BT
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OpenStack Controller

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

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

Y Y

Site Site
9-12. OpenStack - Multi-Site

2.6.1.43&

OVM 1 LLBIMGZ ) RPM BT B 7E CentOS/Redhat KATHRA 49, B
YER— BN E 81T . Acropolis OVM H] LL#BE 7E/E 4] Nutanix B¢3F Nutanix )
V&, HEHAEER:S] OpenStack #2425 A1 Nutanix 2E£f.

Acropolis OVM [ HL AT L BT 5 X33 21 Nutanix AHV 485, /RT]
DA 5232 1Y) OVM #i2 5M— 4> CentOS/Redhat {1 LR fil »

L FATEAE Acropolis OVM [R5 #5155 N 2] Acropolis 8. 7 LLA
SCP R FAR a2 e E— > URL KT . BATK B GRS 1) API K58 Bk o
HERE: OVM HIEALEESSE 2UMEMHLTT, A— &7 Acropolis £4F.

B4 LN a4, BB AP S ARG -

MATAT CVM 24T F %] ACLI 454k OVM &ML :

RENLEVE SE IR R, M4 e 204 SSH £ OVM.
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OVMCTL Help

£ OVM L1247 DA T i @ KRR A5 B SCA:

OVM SCF WAl 5 2
OVM-allinone
o OVM 1% firf Acropolis Bizh Al OpenStack 5 i #%
OVM-services
o OVM &% Frf Acropolis k33 H A4z b ) OpenStack 4 il i

T
TE RS 7 Rt 2] AR PO A AT —FhIF H 8 B D) #k.
OVM-allinone

THH KT T OVM-allinone (&%, M SSH 3] OVM J144:

PN RIRATH K 1 i 2 R A AL & -

FEMONIE, P RS HN LR IHETE

OVM-services

THEERAH T OVM-services {1353 72, M SSH % OVM JF45:
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42k OpenStack £ il & H 12 JESRAE 1 10 2, 3175 20 LM E B

PN RIRATH K 1 i 2 R A AL & -

BESR OVM Ca it E e e, A THIEENC & OpenStack 2 il &l H A 48 3R A0

Glance #1 Neutron ] endpoint 15 & .
%% OpenStack 1] 25 7k N\ keystonerc_admin J§3f 15

B e FRATT B 5 JE R FR 11 45 1 28 (9 Glance endpoint:
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B ATE A B 1) FE m) OVM (] Glance endpoint:

P RMIBR 5 A T v 425 i1 #5 1) Neutron endpoint:

T — 013817 OVM 1) Neutron endpoint:
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Endpoint G 5e e 5, FRATE A Glance F= L1 Acropolis OVM #] IP 3k
i3 Nova A1 Cinder 1L & .
e BB H1 N & 4 i /etc/noval/nova.conf

WAE45 45 OpenStack il #s L [ Nova THH Ak %5

HEHE R %1 N & 445 /etc/cinder/cinder.conf

RS v A5 cinder Ja & [T, ROYERRA A 245 21
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W7E1E 45 OpenStack % il 45 1 cinder k%5 -

{5 OpenStack i Glance 4515 k%5 -

BT S SO A TS, FRATE B S Nova Al Cinder AR 513 58 250 24E 24
R34 R E B ARS, 4R rf DU BIA R/ (AR ED
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2615 HESERETHE

FegEHEH=x

At

Keystone

Horizon

Nova

Swift

Cinder

Glance

Neutron

FeEHEH=x

Ivar/log/keystone/keystone.log

Ivar/log/horizon/horizon.log

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

Ivar/log/nova/nove-compute.log*

Ivar/log/swift/swift.log

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

Ivar/log/cinder/volume.log

/var/log/glance/api.log
Ivar/log/glance/registry.log

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

/var/log/neutron/openvswitch-agent.log*

b5 1 HE R AELET Acropolis OVM Hi,
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B XN

R —/ MRS #E OpenStack B FLEE (KA 217) # A2 down
FPIRES, 1HAE NTP &, RMEErE OVM HgisiTE M. 2 R*t
OpenStack 2l #2 A1 Acropolis OVM [a] {1 i 18] [7] 254 3K .

(i ]

4 Keystone J§ (4T HAthdr 247D

5| 4 Keystone filk 55

%4 Keystone endpoints

f1l%E Keystone endpoint

5|t Nova sS4

SR A 2

%14 Nova hypervisor £l

ii.7x Nova hypervisor = H14H7

5|4 Glance 514

5i.or Glance 814407
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3 HE=#4: Acropolis

a-crop-o-lis - /a ' krépslis/ - % ia — B ¥a-V A7, THEMBERMLE &
3.1 4y
Acropolis & — N A 2 BIREH A, £V RE M a T — 5.
BT DA A N A E B A
o34 A7 224 (DSF)
o 1%/ Nutanix .0 BI#6 LLAAF 20 4F, HEET Nutanix 20 XU RS (
HDFS) ¥ J&Tik. NDFS BLAT4S T —AN 70 A 30 5 Ge A7 ik B3 U5 B Ut i
B> B R D e S SR I AE - 6 o
N F2 B P22 4 (AMF)
o AT Hypervisor fE#1E R Gt W FI BT K, AMF 48 TAE 7 GEHL.
AR M Hypervisor il R B IT . X fEFRATREEA R 1)
Hypervisor 2 [A1 )45 F1#2 5 TAF 1712
R E L (AHV)
o —ANET CentOS KVM hypervisor (1) i iz #0140 & BE 25 4114
Nutanix %5 /) #7752 — V1 & 2 0 AT 20, FRATIESE & A 21 s D40 AN 53 Y5
PR . Acropolis J&—/MHl A UM SR B IR0 M R SRIRVER S 6 RS
HH br 210 5 FE R SR (U0 hypervisor, T T & =25 ) s 7 1) sk b )8y, Bl
& 5 R P ERE, (RER R se it — Btk T EAE R & .
IR T T TAEE—Fh ol 7E hypervisor. =IRELRIAIEG Z A LT IEE T .
NERMEE R 7R T Acropolis AN 2 IR HI 45 FIF1 56 & -
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VMs Volumes | ,,, | Containers Maﬁaged
Objects

i

[Virtualization ManagementJ

Acrogolis < Distribu;ed Storage AppAMobility
Fabric (DSF) Fabric (AMF)
l
|
v v
«—> Hypervisor(s) Cloud
— K

10-1. High-level Acropolis Architecture
F T EHLE 2L Hypervisor
"I, HA AHV A Rext BN T A B, ok E R HAth Hypervisor.

ANk, BAd R HAR ) Hypervisor, A PAIEAT 4 API AR A2 B
3.1.1 &1 &

IRAT LA LA HAHS B 22 fi# https://youtu.be/OPYAS5-VOyRo

Nutanix k75 & — MRl & AT R R T — R R T 56 BRI A
MBI AT R I D AT &, TR R EF G 205 R
— AR &, 7R 2U 2R R 2 5L 4 A5 R

R AT R AR UHER) hypervisor (ESXi, KVM, Hyper-V) F1 Nutanix 2
#EEPL (CVM) . Nutanix CVM 132174 Nutanix #% 08, HkSsT A EALA
FEHLAT BRI 1/O #:1E. 325 T Intel VT-d (VM HE:ERK) HA, WFigirs#
VMware vSphere K] Nutanix ¥.75, SCSI #%#i (& SSD Al HDD # %) #f Fi#%
1% %] CVM.,

NEERME T —A, ARRE T SRS RS -
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Controller

: VM User VM(s)

9, A 5

;O))| L - — — VM I/O— — — =

g: Hypervisor

0 |

'—»  SCSI Controller a L A
N AA A L )
a a) B a a
m.l.m Q...Q r \
n wl|lxT T Memory
</ U U U \ J

10-3. Converged Platform
3.1.2 BfFE X

W2 B HTER AR, Nutanix - & & — A5 T 50 0 1 ACRE A — 4407 A2 A 1Y
fRRTT % EHIER AL (CVMD) HrsBL T Nutanix B/H46 K2 IRt 524, M
— IR BAB T T I I SRR AR o B S ST ARAR AT A A kA — A
REER GAE T M AR A A B, #RT DU — Lo o AN D fe

T AN T e 16 1) ASIC/FPGA BUREF5E 77, Nutanix DU 581 7 =
EIRI I R AN Z T D Re . IR B RAE W] OB A T JoRIR G Dh e (ki E) o X
WAL R LLE R T () B T LASCREST Y 5 EHE A DhRE. thanid, RIEZE—3ER
2400 HLAY Liz47TH TAEER, ek R8s L ER I, IRAE/RAE NIX T
Thag (FE) PoRRZa, KA W5 i N AT EL T 0. 5 EARmt
AT XYL BRI R ), W RO .

FUBAINFTDIRE, AR AT LDy DSF G Z8 K& B a8 B H o S RMIEE 27 0
if, A HEAE hypervisor Z 8% iISCSI 4, M /GAIREEIE NFS M1 SMB %4t 1 -
BRI TR 712 F0 hypervisor (HDFS £5) A28 (G R #% . F R,
T AT IR LeHR eI AT T RE SE I . X ER AL Gt 1R R T A 1 SR B 2 5 A SK
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AR R I 72« Nutanix 8 ERSA—FE, BT A D Re A i 2504
B LU Be I8 AT TEARATT A1 & AL AT hypervisor.
T B AT A SR A SR 1 2 e A

New interfaces and features can
be delivered in a simple software

Extensible d
Interface Adapters tﬂ/pgra €
A 7
( AR,
________ /
'v INES "‘/ /
( iSCSI ] ( NFS ) [ SMB J AR
T /
Compression Replication/DR / Pluggable
CVM Y Data Transformation
Deduplication Services
VMware Microsoft Acropolis 1 - H Hypervisor
vSphere Hyper-V Hypervisor E o E Independent

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

Kl 10-4. Software-Defined Controller Framework
3.1.3 LA
PRuT LRI R AR H5 B 2% https://youtu.be/3v5RI_1bfV4
Nutanix ¥ & 1T 51 2 A s
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Hypervisor/ Browser/
Client Orchestration
NFS/iSCSI/SMB HTTP(s)
Requests REST API
Stargate Prism
T T Zeus Stats T
Medusa Stats Zeus
Cassandra = Zeus Zookeeper
Medusa Zeus
{ Curator

g 10-5. Nutanix Cluster Components

Cassandra
o ORBEA A A AT EUE A
o ffiif: Cassandra &1 & Z &2l (1) Apache Cassandra, LUy Aii sUH 1) 77 20A7 ik
FVE BT AR T . Paxos BVEME R ORUE ™ % 1) — Sk . fEEBE T ITh
W5 BB AT H XA S5 . Cassandra il —ANY i Medusa RV 1
Zookeeper
o B EREE S H
o f#i&: 3T Apache Zookeeper 523, Zookeeper f78 T A MEMILEGF S, &
FEENL P HIEALRESE . R A =AW RSB T IRSS, i — i 26
¢ leader. Leader #UT A7 il R I KB E A 1. — H. leader K% T M,
i) leader 24 [ 3hik 2 Hi3k . Zookeeper HEid #/1/E Zeus 4% k7 i) .
Stargate
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JHE A 0 B 1/0 R

ik . Stargate 7157 A FIEFEE H A /O #4E, & hypervisor £ E #2110 GEik
NFS. iSCSI 8 SMB) . A T #ftAH 1/O #AEMRE Sy, ERED A S S HIEAT
AR -

Curator

K. UL Mapreduce 75 20 F R I 3 AR

Hiik: Curator 1 53 fEBEAN LR HELAVE AT S, BRI AR T, TUSHE%
. Curator BATTERTA i b, %245 T F Curator (A TH{TE%ZEHE) . Curator &

PIRP SRR, A 6 /NN — IR 1 /NI — RIS 9

Prism

DCEE I FH P SRR AP

fiik: Prism & —MNHAFEN I, ©ibEH AR B AR Nutanix £8. E32
L FEHFB, W Ncli. HTML5 Ul 1 REST API. Prism iz 47 fE4E R+ (A
R n[E SRR AR — R R leader 1L 5

Genesis

KEE A SRR AR S5 2T

fiiik: Genesis & — /M TTAC BAIIG AR5 S B BERE, sATfERED T A B

Genesis A& T HEHE, WAEEFZOGRKEREZITES, EHEBITE. EHE—K
AT /2 Zookeeper W ZEE K 312177 - Cluster_init #1 cluster_status X 4 UL [fi

it iR 015 B B Genesis #2424

Chronos

REEM TS

ik : Chronos % 5Tl H1 Curator F=4 ™ A= I AE 5 £ 15 s 18] I B2 AT I B2 23 e
Chronos 21T ERAH1 5 |, 3235 T Chronos (i 51/1-45 24 H A1 3 Curator i
AFAER TR0 .

Cerebro

KRB 0 Bt S i) R0 O PR

fiiik: Cerebro 117t DSF [ 4#E & Hl A2 EHE 4y, WERBEHE, T
sl e (RO [R) 20 Kok ;ST B8 A B V) 4 . Cerebro 324778 Nutanix 2 (&~
m b, I HARAN RS i Rl SR B R
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Pithos
Bt . vDisk AL B & EE
ik : Pithos 1157 vDisk (DSF () HIFCE £ ¥ . Pithos #J% T Cassandra 2
b, FFBATAERA T R

3.1.4 Acropolis Ik 5

BN A CVM _E#BL5E4T— A Acropolis fR%%, Hf— Mo 2s Ay
% Acropolis, TFARSHE, 54T, IPAM (IP #bEE 3D 2, HAREAM
J& Acropolis, ZMBLTH A EA e IETT ML, MR % Acropolis AR R
I, S TEAR N Acropolis IR 45 Hik 28 tH—/MET I & 1%k Acropolis.

Acropolis %5 1A B 532007

T 1% Acropolis

15551 B &AAT

SR NS S il
W& Fz i &5 (SCRF Hypervisor)
VNC {3 (3ZFF Hypervisor)
HA (SZ#F Hypervisor)

MJE Acropolis

SR NS S il

VNC {3 (3ZFF Hypervisor)

TR T B ik Acropolis 5 MJE Acropolis <[] ¢ 2 AL -
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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
A A /'y

__ Inthe event the current Acropolis Master fails
a new Master will be elected

10-2. Acropolis Ik %%

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
A A A

__ Inthe event the current Acropolis Master fails
a new Master will be elected

10-2. Acropolis Services

3.1.5 WXzEh 2% 77 i

X, AT LB ST (SSD/HDD) 4nfif#E Nutanix *F-&
W, SIXRMER. FE: Fra 2 AR k] T 4 (GIB) i A & ik ] 5
T(GB), [FIEHIRBN &S AL I SO R G R FER — I HETE N
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3.1.5.1 SSD ¥ %

SSD W& A7 | — e R AAE, RN AE SR AT E
Nutanix = H3x (CVM #0»)

Cassandra (Jo#dl £76if)

OpLog (FFAEZEM)

N2 %17 (SSD Z&47)

¥ RAAE  (FE AL

TR T —A Nutanix 75 5 SSD (4t 73 g 1

SSD(s)

60GiB
30GiB

MIN(100GIiB / numSSD,
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 Drive Breakdown
7F: OplLog [IR/NEZNAH] (41 4.0.1 fiiA , RV AR 7 3 &K
HH 2 H Tk OpLlog el . EEIY, EIEMMEARIZELEIZH . 2
TEALF R GIB &R, KA BTN FrJ7%. #lan, HT OplLog iHHEMFIRE &
( GiB) M.iZ & SSD #i#% XM J5 125 &k 25 Nutanix 3= H 5 f1 Cassandra /5 FH 1%

g

KA S 1 80 2 4> SSD, SR [FIFAE A Tt £ SSD 5. 4
41, 3060 B 6060 i 5 fH 2*400GB i SSD, &A1 A¥<H 100GiB [
OpLog, 40GiB ] N AE%EAE, K% 440GiB [¥) SSD ¥ & /74 .

3.1.5.2 HDD # 4%
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T HDD W& EEAEH T KRB B, s kI & 5.
® Curator ff ¥ (Curator f7i#)
® LG (RRAALAE)

HDD(s)

© 0 cwaterr "

HDD CapaCity< Remaining GiB
(in Base?2 - GiB) Extent Store

__Q J
*Applicable for only one HDD per node

10-7 HDD Drive Breakdown
#illn, 3060 5 siA7 4*1TB HDD, #4715 fi2x 47 80GiB 1£y Curator £ & il
K¥) 3.4 TiB 9 EAF B RER &
o FRBUE AT 4.01 RAR, ANFERARREE 210,

3.2 A AL

—#H Nutanix %5 & — & B — Nk A Acropolis 7311 AEME 4 (DSF) ()4
1. DSF 234 Hypervisor SURAEATEE T AFE IS, SRTTHTA A 1/0 2 AE
AL FE TR AL ST S (PR RE o 1KLY TR R AT R G E A B SAE T
T =15 A

TEIEZR T Nutanix 1 540 ¥4 e DSF ) —M51] 5
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{ User VM(s) ] ( User VM(s) } [ User VM(s) ]
L L L

. I L
‘ Hypervisor ~VMI/O—| Hypervisor - vw/o— ‘ Hypervisor - vmi/o—, ‘

SCSI Controller SCSI Controller SCSI Controller

- Controller -« Controller

»
>

| l

I |

I |

I |

L

________________________

11-1 Distributed Storage Fabric Overview

3.2.1 ALt
Acropolis 734 A7l 45 F B e |2 A

3.21.1 g

At —HYBAF R

ik — A EAEME — YA A, CFESEREATA T A1 PCle SSD.
SSD il HDD. f#fiit ] LLEEZ A~ Nutanix ¥ i 3F BB SR BT E. X
A EOLE, ARG E — M

3212 AF#H

e — A ERNLEE SO 4
fiiR: 4% (container) MIZHE LRI FEm, FHEE&—dENLEEE S
(RPERImESL) o —Sei BTN (a0 RF) JEfER S ESCILN, SR 5 M 1 A i

WML ETH . Container A1 Datastore &——XfM[¥] (f£ NFS. SMB #3H) .

3.21.3 BRRA

fith: R ST
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Rk — AN BRI SO (vDisk) & DSF _FARE — KT 512KB 30 (£
5 VMDK FIENLEELL ) . vDisk B extent 20, ‘& #2040 IR AR AELERESL FAE N

extend group.

THEER T AAE DSF 5 Hypervisor 2 [8] %R % & -

Nutanix Hypervisor

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

1,*

\ 4
Group of VMs/Files ( Container(s) ) Datastore
|
1,*
\ 4
File ( vDisk(s) ) Disk/File (eg. vmdk)

11-2 High-level Filesystem Breakdown
3.2.1.4 Extend

fth: B LTS

fiiiR: —/ Extent 2124 FIELLN IMB X/MOEHESE, &l n NS
block 2L (block /& F[ A2, Bk T AFEERSD) . Extent M EBEZET
BE/NE T (AR slice) BLERUETIRI MG P, 24—~ extent i slice #izA
cache iif, AILAHIEET (trimmed) , IXMHTHEE I EE BN

3.2.1.5 Extend A

fath: Y EESE ) BE B
fhik: —> Extent Group Z&¥)# FESAFAEH 1MB 8i3 4AMB K/ £ .
BRI A CVM & B RAFERE S, . Extent #8250 A 7E £ 4> Extent
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b, PROCHEEES Y ROAREEL A0 257 ThREFH R $2 = 10 Tk RE. 7E: 7E NOS4.0 1,
Extent 417 LLs2 1MB B 4MB, X HUH T I RE

Size Layer

Variable Fixed* ( Block ) Guest Filesystem

7 )
1,*
|
Variable Fixed* ( Slice ) NDFS Logical
X
],*
|
MB ( Extent )  NDFS Logical
+
],*
|
10r 4MB ((Extent Group ) File on disk
)
1,*
|
N GBorTB (Storage DeviceD Physical

*Typically 4-8KB

11-3 Low-level Filesystem Breakdown

XTI AR RGEH M R AR E K

Fixed

@k:} Variable
MB

MY

Guest FiIesystemJ

[a1)
i =
vDisk f/\ <
6
(ExtentIExtentIExtentIExtent) (Extent) —
—— — A Logical
=
Y __ v f ¥ )
Extent Group Extent Group

*Typically 4-8KB

11-4 Graphical Filesystem Breakdown
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3.2.2 /0 ¥ 1F M2 A7
PRAT DB WG R A FS Bh B f# . https://lyoutu.be/SULgVPVXefY
Nutanix 1 10 #4% H DA R — S8 21 4R 20 i

VF/I, »Read |/O
rite — =— . — .
/o & 0 p "
2 2]
®
2 g ( Unified Memoryl
2 ‘l, Cache
' OpLo OEOEN
e = ssp
4 y Drain Cache!
e N
Extent Store
HDD
| 28 2B 2m@

11-5 DSF /O #%1%
3.2.2.1 Oplog

it A %A

HiiR: Oplog K0T XXt £ 4 HE (journal) , FIRAPEZR KNS HEAE, I
R IX e H 1R T S 3] Extent Store W o N T ARAIERE TR EESR, 7E
S¥efEseR (Ack) 2R, ¥dE5 N Oplog RIS 1 A5 & 1 2 5 — A4 CVM K
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Oplog H'. i CVM K] Oplog #Z 55 #l#4E, JHk#lE CVM I B ahik .
Oplog fif7#E CVM [¥] SSD JZ ASR AR & 1) 10 S1ERE, el 2Babl 10 SH:AE.
TR B 10 S H:4F 42 25 5] Extent Store _Eifi%eid Oplog. 1S #E 24 Hi7E
Oplog "', i iR & B Oplog " i, B FI 54 5 & JF #E1% 1] Extent
Store W5, R MM EIE RN oplog H,i2iE K 44 M. Extent Store/Unified
Cache 315 . WIRAE Container H I E DI REME I, WA S 10 #4ER,
HAE o gebric 4880, DMETESRE3E Unified Cache B ATV B HRAE

3.2.2.2 Extent Store

fif: REAYERIEAE N

fiiik: Extent Store 72 DSF HF Atk K FEAF 4L, EiEEs SSD 1 HDD,
I HAed e B HARY A % B AR ORI Extent Store,  —Ffij2
M Oplog i & I HI % i 7 5 N\ 5] Extent Store, 7 4h—d & %%id Oplog f i
5 #:AF B85 N Extent Store . Nutanix f#J ILM (information lifecycle
management) % 10 255! (10 Pattern) ZhAs g E ¥R RAE I #Y 20 E, IFH.
FEAN R Iy J 2 T84S B A

3.2.2.3 Unified Cache

it BABREAF

f#iik:Unified Cache 2 Al VH B 1L AT, ERIES CVM KN SSD. H i
MR ATEZ A (BT —MREE RS0, #dE 22783 Unified Cache )
Single-touch ith, ZibERREENAFT, I HAEH LRU(R T &> 8 &%) B 2
BB o A SRS S M2 AR e B AR, B S B sl LS LR
HyRfesh, Bahr HeBdE I cEdE (metadata) #| Multi-touch 3t (Multi-toiuch
s A SSD) I NAFE . XIS, B A & 2 S LRU, — AR HAT
WNAEEHI LRU, WR LRU B/, W3k 4 #2 5 31 Multi-touch Vil i) SSD B, Jf#
WA F—NHH LRU. an SRR PRS2, U 5 A2 3 1) Multi-touch 1) T
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JE B HAT T AR LRU. $840brid 7] LAZE Containter 2 [ 2 B Ul #E47TTC

BHo BOARSURICHEE
N & Unified Cache HiZ 44

First Access

& { '
Single
Touch { Evict A
Pool '
— Sec?.n-ci Access Memory
Unified < Subsequent
Cache Multi Access
___Touch ; )
Pool l
4--'- ----- l--LRU-I- ----- I- ------ SSD
L N
Evict
11-6 DSF Unified Cache
AT PR P AN 2 2

Hodle A2 UL AK RSB GRAT (K, T A7 SER SE i, BOAIEIR, ik

Pt AL By AT Bt A7

3.2.2.4 Extent Cache

fitn: WAL

fiik: Extent Cache 25247 T CVM WAET R AE . JIBSUhnic AITY B ik
B, T SRR A B FRICIE S Extents. 7E 3.5 it A+ Extent Cache i
content Cache & AH B BhS7(F], {B1E 4.5 AIX D Cache #4334 —11

Cache.

3.2.3 "y R A
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PRn] DUB A N AR 5 B B AR hitps://youtu.be/MIQczJhQI3U

JUHHE (Metadata) SEATMT R RE RS MIIL L, 0T SCHF R Gu A7k 5 1 SR 30
e B RN (£ DSF 1, FRAMEH 7 — L8R BB AR R IR 45 /2 100% IEH
CHp“sg—3E™) , JF HARIUE DSF 7 @ BB AU S KR vl 48, 72 Bk
Architecture #7122, DSF i H —F“HAR"H Key-Value 451417 A 2UEHE
RARAF B Z ) o B A e S 8dE (Bl stats 55) o O T ERECR TR KT AR
MU, WEFESIANT EH KT (RF) . —H—%t$iE(Metadata) i 5 8 ¥
EHE, XFCITR A S R — A AL SRR R n A FAR S S
(n YUE SEBMAND o FREFRZH (majority) T SRR Z ATHHIR T A E B
—H, X SR B Paxos Fik. XAALR T Nutanix 7 & £ 6 — 2o e
Lot E N & B — B AT 774 -

NEIER TAE—A 41 R, o 3 AN R R

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

11-8 Cassandra Ring Structure
XtF DSF HiooBE 5, E8Y BN TRt 2R REER . 5L N
M E L AAR, B Nutanix 75 50 R 57 57 B o idl P g —#5r . X
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F A THBR T ARG RSN A, I B AV BRSBTSk g . I

A “— 8B 5% (Consistent Hashing) "RAFIE 24 S ERILE, FE

#% remapping FIcEHE B> . 47 AECEM 4 BEINR) 8 N, BT AUB R A

PP A I, SR block ERIRE ISR T FEME: .
BRI T R A

aaaaaaaaaaaaaaaaaa

cel ent is
g lock aw:
Cluster
&'"'“' State& ﬁEﬁ ﬁ Seaea st o

NNNNNNNNNNNNNNNN 1 é
2N

N\

fm_é\

11-9 Cassandra Scale Out

3.2.4 HHu Ry

PRAT DB W T ARSI S B #Ef#:  https://youtu.be/OWhdo81yTpk

Nutanix “F- & 1§ H £ #1|[X-F (RF - Replication Factor/Resillience Factor) #li
KA (Checksum) SRARIE 5 sl B AL R B0, BRI TU R ERTAT . 4%
W& _ETH RIMRE, Oplog 1E & 7 XRIERZ I E S #AE, IFHRAFZIMRIEIER) SSD )2
Fo HEHEE AL Oplog I, Hdlwi R 2613055 1 M8 2 4~ Nutanix
CVM ] Oplog " (kT RF & &) , HEXMRETH LG, WIREH#EAH
BN (Ack) o XFFREMA R 2/ DAEAE T 2 B 3 ML A b, PRUEEE
MITURE. ¥ M RF 3N, BAOFES AT A, JFHTHIE (metadata) %
R854 (RF5) .

i P #diE 1) RF f2ilid Prism 78 container ZHHHATHCE . FrE Y M5
Oplog B HilHRAE, XAERETHBR PSR, JRORELIEREREY . MEURH S
NI, RIS R PR g A, I BAE B Seon i i) — 30 AT A7
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bt 5 R BLAE ORAED 2 RF RT3 T, #5720 14 £ Extent Store /1. =& 47
S LA R s o BB PITAT 1 R EAT R A DA 2 B A I B E . AR
AT A, R ECECHE H [R5 AR B A LA AR B B 28, M Ais B A 45 A
VCHCAZ S AN, EAS S s 2 7 s iz E e

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 =

V.

\ |

Persistent ( i A 4 A
P » OpLog . )Rep//c& OpLog OpLog
Write “Buffer A &) e 0 Qn)

2) Coalesce and Async Drain \ |
4

1 \ w
Persistent i ] [i D \ 0O

Storage (|
Extent Store Extent Store \ Il Extent Store
\ J \ | \ J
Node 1 Node 2 \ Node N
-7 v
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

11-7 DSF Data Protection

3.2.5 W] i

PRAT DU I WA R AR 5 B A% https://youtu.be/LDaNY9AJDN8

A CHBRROYT RUBHULAEAD RN R G R S gk, DL ST 40
M HETCE W€ . DSF IUAE R T RN IR AN, SR, B SRR A,
TSR BINLALEAT . Nutanix BLHIEER (block) 21— M HLAE, B8 —1, W EL
BRSS9 o VE: AR B SEIURI RGN, AT 3 MR, 15 Bk
T RURAT

AL I8 — B BCHT R HUCR PRUE B HUERIE SO VR 383 B3 S5 A0 T B 2%
KNP REVAEAR T ARIKE] . 7 E 3 MY TR T & FUE 5K (quorum).
a1, 3450 2 — A 4 A R HIET . AU A ORI EEE 2 BRI AS R HR  JR PR
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TR — M R R AR, RG] AR TR SIS AT T AR MRBE,
TUAR IR FLRRT XU A2 AT (R L S 44
SRR AT DAL FH 1 T I 4 S B 1Y)y T -

o Bl URMNLESE)
® Jt¥¥i (Cassandra)
® T[iLE %I (Zookeeper)

3251 HE

DSF {143 Bl AR 2 405 2IEEAE P ) H e bk DLORIE 25— ML e i it
RIEHLES, BRI . X&EH T RF2 Al RF3, LLATEBE MR A5, —4
7 B PR PO 1 AU, 2 — T BRI, R AR AR S o 380 5 A T R LR R
o BRI — B0 1, R I SR AR A RT R PR ORAIE

NS AR A 3 BB HR 2 A e L )
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RF3 Ex_ample RF2 Ex\ample
~ A \ \
Node \\ Node \\\ [
Block \ 7
< Node ’ Node \;) .
— L J
| 7\
' / \ ™
Node Node \ ’
Block < \ / |
Node ¥ Node I
— L I . 7 - J
— 7 a
Node #‘ Node *I
Block <
Node | Node *
— y

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

¥l 11-25 Block Aware Replica Placement
GRS, BTUBERE R 4E R, B AR H S 3 A s e
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Block awareness is maintained even in
the case of a block failure where data
is re-replicated

~

~ ~ < - ™
Node Node
9 S T
Node * Node
. hp
) / \ Iw
Node // B Node i :
/
Node / Node i
\ ) J
!
f [ N
Node / ol INode
> - 4
Y 7
Node / Node O

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

Figure 11-26. Block Failure Replica Placement

3.25.2 BREIFMHMAEE

N AT ) 23 Dy e K3 55 LA SRR A 2 ) (R 2 R R S«

<3 B A R

BHRRBAL ) : BEER+T UK

B+RIRAGE— 1

B R SSD 5 HDD JZAEA FIRCER A K 25> e K 22 . (4.5 RCASHID
B R (45 FRAS ) I

B QR SSD 5 HDD JZAEA FIRHL ] ) Z 5] < K7 22 B+ e
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3.25.3 wTHiE

IEANTE AT R i) o d — =42 B, Nutanix I H— MRS SGS 1
Cassandra V& KA o B A & B2 )5 B Cassandra FIH — AN TR 4EH,
SHIZNHE n XS (peer) SRORUFEIE 19— B AAT A PE.

NIRRT A 12 75 fU4E R Cassandra )45

&

Figure 11-27. 12 Node Cassandra Ring

Cassandra X 45 & i 75 5N IR B G 8 i) 7 s AR R0 58710 . FERLE D
T, W& (peer) 24y AnBIMEHEL, HH{RIEA P S B — ML,

NEEIR T AN R R R e i B R AT R 4511
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Peers are distributed in a block aware
manner so peers aren’t in the same block

ya

ad ™
Node A // Node A
Block < v
Node A{ Node A
—
/
ad ™
/ \
Node \ \ Node A
Block < z N
Node )A \ . Node A
— - y.
—( . ~ - .
Node \/ A Noc}e\ & \
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

Figure 11-28. Cassandra Node Block Aware Placement

FEREHURFIRFPE S, B R AR AR B B i R DL 7588 2520 i iy Bt ) A
ot RF3, fERMERE ] LA RF5) .

B TR R R AN 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

|
— I ™
Node Ak | Node A
Block < N | 7
- \Node A\ \{ Node /) )
— / X N ” // A \
Node \/ / A N  Node \ \
Block < g N, /3{/ //
Node A\ N/ Ndde /A(
— \ \ % y
. / /DA AN S W
Node / 17 Noa“e\ N\ \
\ / /
Block < \ v < 7
Node Node N\
L\ VAV, WA, )
Figure 11-29. Full Cassandra Node Block Aware Placement
TCEHE BN A

TNIEFRATE — L85 WA 5oRAN O (R 2 4 A -
® FT1 (¥¥i RF2/0¥E RF3) W& s, Wi
B >3 R
B XACRB s KT R, R S R 2X A
Bl 1: 4 MRS 2, 3, 4, 2R, ASBEURAL, DA 243+2<2%4
2. A NBEYIIRIA 3, 3, 4, 3L BEURED, DN 3+3+3>2%4
® FT2 (H¥fi RF3/0H# RF5) Ko Hus
B >5 R
B XACRB s KT R, R SR D 4X A
Bl 1:6 MEH A 2,3,4,2,3,3 DR, ASBIHIERE, By 2+3+2+3+3<4%4
B 2:6 MEERATHNE 2,4,4,4,4,4 NFEST, BEHUERED, KA 2+4+4+4+4>4%4
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3.25.4 Mt B HiE

Nutanix F|H Zookeeper SKA7fifi G2 7f B0 FE O B 2040 o 1 26 ffy €6 th {3 P AR B
JBEN 5 AT 20 A AR SR B S B AT 2R T H
TEIERT 34 Zookeeper 1 i /AR 1 — MU 11 7 X 1451 1

— ™
Node Node
Block <
Node @ Node
— L )
 ( A
Node Node
Block <
Node @ Node
— L J
[ ™
Node Node
Block <
Node @ Node
N

Zookeeper nodes will be distributed in
a block aware manner

Figure 11-30. Zookeeper Block Aware Placement
FE— MR EE R, B b —> Zookeeper 15 sl 1,
ZooKeeper HIf ol 2 BB R R — 1 s b, W NER:
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~ a
Node Node
Block <
Node @ Node
— J
ad ™
Node Node
Block <
Node @ Node )@
— L o _J
~
~ ( = ™
Node _ “INode
Block< P — /k\ <
Node @ \ INode
— \\ . y

\
In the event of a block failure the

Zookeeper role will be transferred to

another node within the cluster

Figure 11-31. Zookeeper Placement Block Failure

Lix MR E IEH F26J5, Zookeeper fi ol i RS BIK, DL

B,

M 4.5 FARHT, IERHETF LA, AsEEsEET.

3.2.6 HffsimiE # i

PRA] LB WA N AR E BhEE % . https://youtu.be/SJIb_mTdMPg

AISEPEAGAE R DSF BUE AR 1 BAEAE T G et R . ARG RS T
R RO T RE R R B R0, A, Nutanix fH—/NMRFEIRE, Bl

IR MR . T, AR GEBETH I R b A A o T (0 OR A X S i s

E: HIXFHFAERE Nutanix g EAL R, HEESHEA . Nutanix
TR BT ] — BB T a & M s AL R .

PEN AT A48, DSF 2% TAMBANE. MRS5S A CVM ki & my, ml Aoy

N LA -
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® TUiEL T
® CVM #if

® i
3.2.6.1 Wi

TG B (R RE RO B HR . MEBEARAR 7 B BT 1/O HRS B 3= B IR

e
® HAFfF: KA
® |/O%KM: WH
® EIR: HATRHN

2 IR R, 2L Rl & —AS Curator 94 (MapReduce HEZ2) . ¥
S O DR B R A b e AR L R A AT B AS

— B RIBIEFEEHEH], BB E TS IR AR

— N B FE 7 BRI BRI 24T Nutanix JEEEREIA 2 B8 T
RICVMs/HEAE, AT 35 /CVMs/HE K 2 58I H 3 il

TXAREIL R 9> T [ B OIRAS IR (R, DR AT DA A SR B B
BERERROR, R E B LRAOIRES

3.2.6.2 CVM #[&

CVM #iFE iR iU H1 T CYM IIRCRIAT 51 CYM I AN AT H . REGEBHA
BT ARG (3% B Hh AR B e i . 24 CVM R, 1/O Kl 8 5 [ B SRR G 3L
‘B CVM. EA&HLHIF Hypervisor AT % F. CVM FR BN T+t F252PR a2 F]
H TIEAReTT, FHRFHG—A CVM, AR B LR

JEFUALEE 0 -
® HAFEMf: WH
® /O RM: #A
® EIR: T /0 &ML, WIER LR
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{EHPL CVM MR, i 5K ARE CVM AREERY 1/O ¥ 2 i R 3 4E L
MFHE CVM L. ESXi fl Hyper-V 2@t —A0 CVM H3hEsE R R AP,
FH HA.py(tLan”happy”), BB, fERIEBIAF L (192.168.5.2) %
B R B ER R H T CVM oMbl . X A AR A i (R IR A3, A2
/O HiZfE CVM A2,

— HARHL CVM RS IE T I HARE 7, BEEEREMIBR, At CVM R 45 Hr
[ 170,

StF KVM, 2RI iSCSI ZEHA, THAF LA CVM, HIMHAHE L
R M ERRATHER, Hofh — MR A O -

HAUT ESXi 1 Hyper-V 1 F BB EHAR, A CYMIRE IEH 5, A
CVM K3 il Bk 12

3.2.6.3 A&

e
® HAFM: RAE
® |/O%KM: WH
® LiR: WA

RN RURAT, AN HA BLERKE B3, e A0 sl B RS 30
ML — B ER G50, ERAWEAEA CVM 258 F4kSHR IR % . FAUT7
KRR, Curator FHHKE R IR UM B RUFTCAR B 5 Al SRR3R,
T AR S TE A LB ISR RN SR B TR AP B (1 A

N R RS K IR, SRR CVYM B M e B R P IR, 24
P FIFa e — BEET(R] 5, CVM B4 B8 N [ 3

3.2.7 x=fitb
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Nutanix 158 1 2 FAEE AL BRI O R AR, (AT AR S 2
EHARAA, XEEEOR B RN HE N 1 TARRAE, TR T T B A
.

R e R

o ZYfng

® L4

® JHiE

Hdh 5 e I3 i B

2 JiHI R IRE TEARZI IE 5 5 N 10 4

RER [F) I SR A LML 421 RF 58
r AT e, HRRROT Y. A2
R/ S SRR AR DL T

7 i S0 o 2B A R PO 15 0 T
AL T4

TEL T 4 Kl SMABENL 10, AR TR E
R YR VR S i U R R €
MBERL R A AL, A A TR
(1110 BUBY i) 10 1 RE

H 5 48 o T 20 e 208 P AN AN 44 K )
SEME N, T RENLECINE 10/
82 1% K Y 2 o s 4 Ak 2
Perf Tier i & P2VIV2V Hyper-V N e BB
(ODX),Cross-container Acropolis 72 [ 1 B 2 1L 5
clones KA B
BEREHE P2V/V2V, Hyper-V A TR R AL TR, e
(ODX),Cross-container WA F R ITRY
clones

3271 AW
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Nutanix V- & ##6iT RF SRARTEIE AT P, XA 5 4R 4L T B fE B ]
R, DR 8 SR 3, A 55 BN A A7 i 1 B B S SR . R, B
THRETEEM, AEAETIRI A LB .

N T RN AR 2 = T4, DSF 4t 7 2 mig (ECO
SRR HHE AT i o

M RAID (473 4, 5, 6 %) KISl K2 THETKRA. ECXAR
T R B AT GRS R AR IO AT o M AL A R, A A T L
PRI N EAT AT R B dE . (@hS) . 78 DSF H, #dEduE—/ extend 41,
AR BEAFK T AL, & T AR vDisk.

—N SR B PR A B B R AR B S AT AR TSR R A L ) SR T TG B
P 53 R FH A H s B R I R R R

Blin, RF2 ZAIIAT AT (N+1) fE—AN a0 At a4 3 ANEi 4 /MU
Rl — MRS EE (Flin 3/1 853 4/1) o RF3 FHIRIATHME (N+2) fE—14%
T RIS AR 3 AN 4 MR TSR B (i 3/2 B 412) .

L XN ARAT LB NCLI 74 ‘ctrl [create/edit] ... erasure-
code=<N>/<K>">RIEHE 1126 K/, Hh NAREREEE R, K AR
B

TSI AL AT LU R S B B B BBk T S B, — A 411 A
25%ITHFE, B R 1.25% (RF2 2 2%) o —A>4/2 %7 H 50% 1 FEE# =2

1.5* (RF3 & 3% .

IR T H WA RN AE 5]
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FT1(RF2 equiv.) FT2 (RF3 equiv.)
Cluster Size Ejitijgzristi;e EC Overhead EC Strip Size EC Overhead
(nodes) blocks) (vs. 2X of RF2) (data/parity) (vs. 3X of RF3)
4 21 1.5X N/A N/A
5 31 1.33X N/A N/A
6 41 1.25X N/A N/A
7+ 41 1.25X 4/2 1.5X

BRPR: AT B B R MR LW NS (BdEsEcE
IR R BN, DU Y R R DU A . IX RS T 2k
HE N (1 Curator HENREAT) AR B 0, —A> 4/1 2705 N i%
MR R 6 DY Rl T R AR S 4% M I R SEERAS ORI

i e F 51T R, A Curator MapReduce HEZESK /> K AESs. BT REH)E
WHE, NSRS 1/0 HiE.,
— M EH M RF BB RAGIX AL -
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) M ) ) G
VM VM VM VM VM
O 0 ) . (. m W

) M) SR M) M)
() L ] a L

L] Ll [ ]
sl oo " . " || "
[ L] = O n n

—— — —— ——/ ———

Node Node Node Node Node

Figure 11-13. Typical DSF RF Data Layout

XM FE, WAITAIRA RF2 M1 RF3 G (4R, TRIRRAAN, FIA
Hll PR A ey e b

4 Curator BT B &4, B RKIMAGIEN extend 4 A ARt . A
[¥] extend LA “FAK", WEZ2EMNSNEE—NIRLE. FEEIER
extend ARG, S HIEST R8T Chronos 7 A 1% o

FEER T —A 41 F1 32 445 1
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A strip is constructed of extent groups from different

S

O 8
)

(m]

Parity
O

"=

e
Node

Once the strip and parity has been calculated the replica extent

vDisks on different nodes and parity block(s)

— Y
VM VM VM
L " B O .
) — S
- 0 [
L] L] Pafity
u -m "l
~ o g_gJ xl!J/;§E£b'
~ Node _ “NodeZ = — " Node
~ /;g/
\\_&/

groups can be removed, providing the storage savings

Figure 11-14. DSF Encoded Strip - Pre-savings

— HEIE I it CGRar A S tH 55, extend 2 1B AR A ER -

NEER 11847 EC A A7l 2 AR B3RS :

—  — o

kStrip

p— c—

kStrip

Parity

Node

{-

Node

Pdarity

) 4 ™~ 4 ™)
VM VM VM
[ Oom w [
_Jr————\ )
[ ] [ Parity
L] Pdrity O
[ N vee
o =
— ~— —/ .~/
Node Node Node

Figure 11-15. DSF Encoded Strip - Post-savings
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3272 K%

PRAT LA WA AR 7 B 2L A% hitps://youtu.be/ERDgOCzDcQY

Nutanix 2 &AL 51 % (COE) it 51 5 (1% 3k g nmdoie vh Bdls o sk . H
B R 4672 COE SEI AR LA — W R . DSF $R AL LA 5 P A o4 77 =
DL AL 725 7 11 75 SRS [ B 2 3

TELR RS AL SR S N BIREAS 2 /1, XU A R 5K 1/O B Bete py A7 B
AT YR . 5 R4 E % S5, SRR Curator HESRTESE TG P4 R 45 4504k -
ME TER RS, BENL 110 B A E4ith S N OpLog, & F/G7E A7 B4,
RIGA BN A . B98I ] Google Snappy L4, RAE T IES R,
P> TH B ARAR, RE PR R S A

BRI T —ANMEL 45 DSF 5 1/O @ iE Wi 22 B
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Large or sequential I/0 will be
compressed in memory and
directly written to the extent store

Random I/Os will first be staged to the
-OpLog, coalesced and then compressed
before being written to the Extent Store

|

|

I
Write I/O— —y- - Y .

|
| 0O: »Read 1/0
| g 7 —
I 5l 3
I %J §| Content | Memory
l_ _A_ v Cache
4 - OpLo
P-od SSD
o Cache
L o A
R
'e) Extent Store
m HDD
J

<

Figure 11-10. Inline Compression I/O Path

BN BEUERMEHELEY EAER=0) , & R4 KK/
5, AFEURENLS FIVERE . A2 A 58 S AT ZH RS G & A

PSR, FTA S 1O %R IEH DSF 19 1/0 @& R A R4S N . 4
JE4EEIR (ATERED) 2K, HdEAS% GE ILM HE%dE T3 HDD 2) , $udiE
BRI A R SE . S5 E46 A Curator [1) MapReduce HE22, Frfa 17 sl 5k
HifE55 . 48T 55R 4% Chronos %4 .

NEER T —ANESE RS DSF 5 1/O il i 42 51451«
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Incoming write |I/O follows

™ the normal write 1/O path

(]|
Write I/Oi T| R |
®
As the data becomes ICDI : )
cold ILM will migrate the 0 | Memory
data to the HDD tier = | Content
' /\ = v Cache
| ' o
pLog
| | : —/  ssD
| 8 v yDrain  Cacha
\
| g m]]
_____ Ol Tl L. Extent Store
M 0o HDD
»00 y

Once the data becomes cold and after
the compression delay the data will
then be compressed in the HDD tier

Figure 11-11. Post-process Compression I/O Path

XFFEE /O, Bl E SeAE A7 AR, SRJGHEEE /0 IRgs . W R s i fi s
], R (e HDD EA R I/, SRJEREAIH ILM # £ SSD 2, JFHAE
Cache A7,

NEEBL T — AR IR A S 4i A0 DSF 1/O 338 4y 42 H.1 615
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Upon initial read the data will Frequently accessed data will be
be decompressed in memory decompressed in the HDD tier
and the 1/0 will be served and can then utilize ILM and
| caching as normal
7
I /1
_____ + — A — — — — — — D.
/| »Read |/0O
/¥

I

| /! A A

| / Memor

| / Content y
/\ / Cache

OpLo (W]

/5 9\ vy / SSD

- / Cacha

) / ! A

M

9 > @ Extent Store

m HDD
os )

Figure 11-12. Decompression I/O Path

PRA] A Prism L, TEAEAE>OCRFL DU B B 2980 R 465 .
3273 pMEVHES %

PRA] DUB IS WA N AR 7 B B A% https://lyoutu.be/C-rp13cDpNw

SRV B 5 DSF o — MR TR R, ERVEREZ (HDD) A
VEREZIH (SSDIWNAE) W EHEEAT I HARAE . T BB RAES A (ingest) I,
1% 18 16KB KiF#E1T SHA-1 (LS (hash) iEHARMCIREL. FR8UhricERIE AR
U E N (ingest) MBI EHEAT, FEAEJIZER I ol & B i) — 30 #iF A
TRAF . VER: VIR 4KB KiE#HATIRAR L, RMAEIE, 16KB KL 11
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SUbRAC R BETE I 5 B8 1R D S0 (metadata) T4 2 1A A B i P4, 412
THEEIE A unified cache 2 f5, ¥ UL 4KB RLFEEATIHE

TG AR TR EAE R G AT BRI, B E S O T KR R 5
Ji, Nutanix 755 NI HATTEL TR SORICER(E. THERS, Mg L E S
AT LA ELEMIER T 0 B O SR AL

N TAETCEAR BN e, 1RARIC S B T B I R IR T R . &%
THEUR TR SO Bk B 2 38 LA D e Bl il 8. i/ METE R, 584 extents /2
P T AE 25 8 2 1 P 90 B 1 k.

BRIEIR:

SHHEARAR (Base images) {4 F M B8 2 1 1094 2 F| FH 9 25 2 A7 1 AR
P (IRAT AT TXET# TR 80x1d, {FH vdisk_manipulator) .

{8 Hyper-V B} (BT ODX SEAT 7 &HIEH D , BiE g T AR
M reBERr CEW AR, FABGFR—AER , EHEEZIN
P2V/V2V JHH.

FERIER P H BRG], R4 WA AERAMN, MZEEM.

LR 1SR E G B ATy AN AL BEA BB HL 1/O 1SRN

Each node participates in, and
performs, its own fingerprinting and
deduplication

Ingest data is fingerprinted at 16K
granularity for efficient deduplication

/
VM N VMI VM N // VM] VM N
D DIII om E]lll Y om DIII
3 b
Hypervisor — — — — T — : Hypervisor — — — — @ — i Hypervisor — — — — @ — :
=== = - === - —=====1u =t
| ¥ Cache omoes )——— ¥{Cache omoeEs )——— ¥ Cache opoeEs )———
Cache Cache Cache,
| % Storage e % | Storage S - CvM % [Storage | VM
] ] LL ~o | @
| - ~ - _ -~ ” =~ ~ - ’
~ - DSF ~ I
k ~ < > —
———————v\——/——————————— \‘_ L GEh -Eh GEh GEh T
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)

Figure 11-16. Elastic Dedupe Engine - Scale
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FELObRC IR RS 5N /N 64KB B KR &4, Intel (s 25 A fd
7% SHA-1 1T A CPU JH i/ e I ARBIEAZFFLEE AN (eg. /M 10
BB, BAFATIRARICIRAIE, WIS ICIRIE R & KA. SR R AR
AMURATERALZT (HDD) , Jf HAR K AETE M R A2 2 TH

(SSD/Memory) . 4ffisg TR ES R, METMHERSUNZMhEE, —1

Ja G R4 {# F) DSF ) MapReduce HEZ2 (curator) %48 2 %4k .

HFAric RSO A 2 g, S 4e0rR17{E DSF i) Unified Cache ' (X
#& multi-tier/pool cache) . LA J5 4% T AL R U A s k¥ B2\ Cache |2
MR 2T RS — AP AITEERY, TE 275 110 BRAEME I BT AH OGN 2

L RPN F8EUPRIH vDisk Offsets
1E 4.5 2 Hi, HA vDisk BJAT 12GB A] A#FESARIR, X2 H R4E— N
NP TCEEFRSObR IR H T OS 8% 2 il EE . 45 25, #Eina

B 1 ER LAl 10 A
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Compute fingerprint and
store in metadata

~
~
I:Il/ g »Read /O
Write 1/O— ——— . — -
TN
O 5
5 3l
= 3 Content
2 L Cache
[ OpLog || DNDEE
l iDrain Cach&
-

Extent Store

@ =@E =@

Figure 11-17. EDE I/O Path

PRETLAM Prism L 47 it > AR 0B 2 AT AOTH K.

TRIR: HEEL
£ 4.5 fOAR, THEAMEAEE AT B SRR, H2, BRIESdEZ AT
ABOH B GRPFEZ BT E T BRI , B A R4

3.2.8 f#fi# 73 R AL e 2
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FEMEAE V1 ST FRATR B T ALk SR AE A BT 9 AU AR 2 A A it G —
BEL, JEHIE ILM SEEUREGE AR AL . WIS, RS0 2 R S SR A
Fi G 1 £ SSD #1 HDD |, JF H il ILM it S fi i His 3L

AT ) SSD Z S s RIS R, ST TA A BN /O 1S Bk
F HLIE AT DA AR TE N BT oAt 5 10 SSD, [K2h SSD JZ B 2 R HR i i it S
PERE, IF HAER S AP B2,

TSR T EIR RN -

Write 1/O
CVM
Local SSDs not Full
1. Local SSD(s) Local SSDs Full
Data migration 2. Cluster SSD(s)

: Data migration

“‘( 3. HDD(s)

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

Figure 11-18. DSF Tier Prioritization

R B R A SR AR ARV B A bt gt — B B, TR SRR E I AF 18 0 )2
XA S AR R AR T LU BB 0 R, BRI — A7 SR A LI
FEAEH AT L

NSRRI AL R SR R R A
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All cluster devices of a certain type (eg.

VM1 VM N SSD, HDD) form a tier for data A ",ﬁﬂ’;:fﬁ:f?;{" ?L"r"ia’:t';al‘;g“‘e VM 1
D.D ... placement 9 P / y L3
T
(Hyperwsor ——————— I_} (Hyper\bsor j / (Hyperwsor _i ]

R
N N
. If a local node’s SSD is full the other i P
ILM will move heavily accessed data to
ILM will migrate cold data from the SSDs in the cluster will be leveraged for v
local SSD to HDD to free SSD space 1/0 the local SSD to provide the highest

possible performance

Figure 11-19. DSF Cluster-wide Tiering

—ANGH I B0 R A IR AR SSD g 2R, ERER TS
NBE? Z BT HRA SR B AT L R 2 DRAUIE S VO Rl N BT AT £ )R P R A —
Bl M4 SSD FI M ARARH mit, HAR-T#IDhfe & B30It 2 SSD it i
HARBIEREN 7 — DA R SSD ko IXRPOB A SSD fas[al, Hids x4ksts
A SSD L, MARPFIVEEMES ]S — 15 SSD kS EEREH F.
— /NGB TR R KR T CVM 1 SSD #i% 5iX Fm e 10 #:4E, mT LA RIE
FERRAN, I B AT AR 10 B4 AT LA E &ty o 2 1 ]l

A local nodes SSD will always have the If a local node’s SSD is full the other

VM1 VM N hlghest tier priority for write I/O SSDs in the clustel;/vséill be leveraged for VM1
DID DIII s N )
1
[Hyperwsor y 7 J \{tiypervisor _i J
— —

7 -
If there is ample SSD tier space, NDFS ILM will move heavily accessed data to For remote data t‘he 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

T3 — PG AR 2 200k — 5 1 BIE
(curator_tier_usage_ilm_threshold_percent, ERiA&Z 75) , Curator HEZEH] DL H
i, FHREdE M SSD _Lit®| HDD Lk, H Hi#idZ%
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(curator_tier_free_up_percent_by_ilm, ERiljE 15) e EBHEdEE, "TREE
Z.

TS Bt 2 Al A5 J U el s TRD SR . 52124 SSD IR E 95%, MA¥sA
20% H%E 24550 2 HDD (95% -- 75%) , i SSD FIHH K 80%, WHA
15% 14 = 1 A2 3 ) HDD.

threshold, ILM will move data to the HDD
VM1 VM N y VM1
tier to free SSD space
(I:I ] (I:Illl SetoresupoE e

o / \
Hyperwsor ——————— =— T - _‘I Hypervisor ~ // \tlypervisor

—_——— e e, v e T e e - —— —— — —— — — — —
ILM will migra tecolddt from the
local SSD to HDD to free SSD space

Figure 11-21. DSF Tier ILM

DSF 1 ILM ke is i o An, LERSTBEYE, (FaAm 5 Al
3.2.9 ALV

PRAT LGB A N AR B B A% https://youtu.be/atbkgrmpVNo

DSF # i1t BCAIEE BRI &, ATLOEH AR TAEfRE M, JFH AR
VR M Bl F R (3050 R4 FfAE#EA (60X0 R4
REE—NERD . W TR N IS ERNAFRR, B8 — B0 e
B,

DSF A [ 7 IR A AP AT B HOR, FISRA CR 23 — B0 7 A FE ST A 2%
TR b MR DIRE S &1 A RASE R B 22 A0 A B ¥ DSF ILM - (i A8 A
JMVE D —FTAE. S EbR & — BRI %o BAERS, A1 19 s i
AR RBUHE

TEERT —MESGHERE (3050 £51+6000 R4 AFHERE:
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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 balancmg will kick in
(vm) (VMN M N (VM]) [VMN
om OoEm Dlﬂ'q, 2° '—""I om OnEm
[Hyperwsor / j [Hyperwsor ] [Hyperwsor ]
| _______________________________ N
Storage
e - e ] 7 |
|l Dg,; ““““ B Jl
______________ ——————————————

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

Figure 11-22. Disk Balancing - Unbalanced State

Wi~ hREA A DSF 1) Curator HESLAE UM FEBERE, AL BIE il A I
fEE & Bahiaty (B, AR SR Y n%E H3hE ) o AR AP
i, Curator £k g MREb 4 ah 2 B, H H shE i MapReduce 11455 & 2%
AT BN, SRS R FEREA MRS (Flin, 3050 RAD , FATR
R3RI FH #e B 1 B AR — B

SRIMT, M— VM 5 T2 HEEE, SE0Z VM BRSO K, %
AR P 28 v T HAM T e SRR A1 Th e T LK ZTY R v OB 7% 5 31
b5 b, ORUETA Y SRR F ZR IR B REACE RS . fldn, SRR S A
@445 (i, 3050 &41h0 6020/50/70 R4 , B — L A E L7615 m i
RIS, 7T B2 fi A i 4P T e

TEERT —MESGHER (3050 Z51+6000 241 1 FHERA:
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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

(va (VMN vM1 ) [ VMN (vm VM N
omo s ][] omo OJoEm om

=[] 1]
E—iypervisor 1/ j (Hypervisor ] E—Iyperwsor ]
Storage
Storage VM Storage evM ag VM

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

Figure 11-23. Disk Balancing - Balanced State

ST, B AT REA B — A R RN A, XA A3
A EMILIEAT, EREZED G E B RS ] fEXFIEI T,

RIS
ANAHEAT AR CVM R, SRR IS K847

TEER TIRAGER P EMUET ,  JHF “RER-P A D e f5 2088 IS 3
N S 3 E ERER:

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
\
\
[vm) (VMN (vm] (VMN \
(m] |=] =] 1) (=] | =] 1] \
<
(Hypervisor // j [Hypervisor j (Hypervisor j
St
Storage VM Storage v orage VM |
| CpsF -
;—_—_—____—_—_/‘_ _____________ ~

/
All data movement is done transparently

Figure 11-24. Disk Balancing - Storage Only Node

https://youtu.be/uK5wWR44UYE
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DSF 4 & S HFPR BRI 5w B 1) 1 48 (offload),  AE 5 A
VAAI,ODX,ncli,REST,Prism &5 1A I 5 [ o bR HE R 5 e 35 0] Y S AT 280RH 1 2380
(K5 EE A (redirect-on-write) Hi%k. 1IEMN7E B BIELE M = b, —4
MRS (vmdk/vhdx) 7 Nutanix *F & #2& vDisks.

vDisk & H1 extend (2% LIELEHIEAEIL) HIp, extend f78E extend 415,
extend 2 W) H FIELL AR, AR B U B . AR IR ol
KA, il vDisk AR IR NANAT AR 1, B8 54—~ vDisk AR 1EE . XK,
A vDisk #5 AR [ (Ot e, &AL vDisk BIAHR extend I CEIE WL . %
SR TR T B R B (N2 e R ), TIILAEREAS vDisk A H I EHE I
EFERHE B 1 H WA AR IR PRI EE (a2, VP IRFFEEHbBEAT PRI T ASSE M PR RE

TNENR R 7RI R e AT AR R 1

No Snapshot Snapshot Taken Block Updated

R/W R/W R/W

Extent
Group

Extents Extents

Extents

Figure 11-32. Example Snapshot Block Map

29—~ vDisk FJTRIENT T B4k S HEAT PRI Se B IR, R P AR [ 1R s
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Subsequent Snapshot(s) Taken New Block Written

R/W
Base .
[ vDisk ] [ vDisk 1 ]

R/W

|

vDisk N

Extents Extents

Figure 11-33. Multi-snap Block Map & New Write

K AR RN 7723047 e HLFD vDisk FIARIBFI S bz . 24— AN HLEL vDisk #4750
BT, mr B Bt e, SERER A ok . XS R e HE, A 110
SRR A o HE IR 5 V2 L B B (S B . 2 R B F R L TR 24 Jk i vDisk,  diE
B g, 2 MR —AMA SR TREIENL, A ANA R .

EAVIAR AR T 2 AT B I, AR S N H 2 R AR TR AT Bk
B L 5

Clone(s) from Base vDisk

R/W R/W

Block
Map

Extent
Group

Figure 11-34. Multi-Clone Block Maps
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iz ariiid, A EHUVDisk BB H OSBRSS . Bt PIE B )7
B, P NEREHR R 2 A e H CRBdERI, e SRR &%
A

FERR IR R AR T

Clone(s) with New Block(s) Written
R/W R/W

Extent
Group

Extents

Figure 11-35. Clone Block Maps - New Write

AT J5 2L REHL/VDisk ve F B bR fEK 2 51 S an B dls SR e e, k= Ak —
AMHEIEL S VT .
3.2.11 Replication and DR

KT, VRAT A G DA R BERR: https://youtu.be/AoKwKI7CXIM

Nutanix #2#tf AL AR (DR MEHITIRE, eI E T i & v 45 1))
it F. Cerebro £7E/ i1tk (DSF) w4 3 & FE DR A #4104
Cerebro IzAT TR flzr, il A EBE24 42 Master (ZE1BLF NFS Master) ,
FH A B HES . WY Cerebro Master Fi7E] CVM KAk, T4
FRI 4 SRR 0E 2% HY 9T Master. 833 <CVM IP>:2020, B[] 77T Cerebro fIAH 3 H
[fi. DR ZIReRT LAGM iy AT B L 55
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.Replication Topologies
Implementation Constructs

Replication Lifecycle

Global Deduplication

Replication Topologies

—HUk, AU RN EHIME R mO A (Site to site) , &{EHE (
hub and spoke) , 4R / #543M4R (full and / or partial mesh) . AHXT T4£4;
775, AL U3 s S e E 177 2, Nutanix S 4“4 RR” B 58 i R %
HREZE EARIHE/TE (Do

Site to Site Hub and Spoke Full/Partial Mesh

Site N

‘ Site 1 < —» Site 2
Y
_ _ , X 77
Site 1 « - Site 2 Site 4 - » Site 1 « + Site 2 I A |
A + » b Y +

\ Site 3 « - » Site N
|

Site 3

K 11-36. Example Replication Topologies
A LEE B 5L RS RS I B R WD RE, AT B A R A W] R K

Implementation Constructs
7& Nutanix [f] DR, A% LN EZR D) RE 4

gk S (Remote Site)
® FEMM. RN SN Nutanix #E4E
® k. mFAENS A Nutanix #E5E, HT 78 4440780 DR 1 H A5
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BRIER:
THH R KA R BIR UHE / A7) T8 A= L 55 FE AL

{#%15, (PD / Protection Domain)

o FEfM: FNLRIIIZ AN RBINL / ST B A

o fiik: —HEA BN ECCAEET AR LR S AT B HIR . —4> PD 7] RAfR
r—HRAEA (Container) BUIRFTIE A 1) 2 A g FOMLEL SO

BRIER:
PRAT LB XS ASF] ) RPO / RTO 3K, QUEHAANFEIR PD. Bl in Rl LLET

—#ME4 (CG / Consistency Group)
® FEf{: PDHEZMHKEN VM BT R — AN 748, LSSl R iy — Sk
® fiiX: PD 1 GHKEK VM SO 77 EAE R — I 27 A AR P . AT A fR 7E K 40
MUECSCAR R 50 — 8. — A PD AT & 24 CG.

BRIETR:
FHEL AR 22> B B 95 2K R AL Ce.g. APP and DB) JHEE—1 CG
R DR AE A AR IR I R — Sk

53N ] 5 1% - (Replication Schedule)
®  EEffh. PRI B AR g

BRIUR:
PR R I TR SRS R A5 45 U RPO [ 23R
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® Jfiliih: JyPDEiCG iy VM SR A E Hl A HR I L 52 il Y e ] SR g

{# P KM% (Retention Policy)
o  EEUffh. AHhERIRE N AU IR B B PR A
® iR {REHIREEE T AR BT ARR mrP R IR R VR R R IR B /A

LRIER:
TR B SR EIL Y VM BOCF 8 S s B

SO B AT, A B R
DLTRHE A R T — NS, PD. CG 1 VM/File [a] (1138 #8562

e — =\
| Consistency Group Consistency Group Consistency Group Consistency Group |
| h " - |
| Protection Domain Protection Domain |

—

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

Kl 11-37. DR Construct Mapping

TR SR, J0N 17 OUAT BT A AT LUK — B4 4 8% (Container)
HEATRA, I AT ISR RS S L L SR 0 T A (47

Replication Lifecycle
Nutanix ifii Cerebro SEHI a1 & #. Cerebro 25543~ Cerebro Master
A Cerebro Slave. Cerebro Master Hz)#& k2™ 42, Fr Cerebro Master 5 52
4hF CVM i, 3547 Cerebro MJEfk%: (Cerebro Slaves) . — H“Cerebro
Master”firxt K1) CVM & HL, #7i Master #44% H ghik 2472 4=
Cerebro Master 11 57 ZZR T 55 45 A Hf¥) Cerebro MJET5 s, LA Wip i 2t 3w (1)
Cerebro Master, SZHLZE % i 2 il .
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R FEF, Cerebro Master #5 i Suifi AME L4 7 EE A B M, [FI IR
% ZZR%: Cerebro MBI i, B J5 #4545 1 Stargate WRLSHUE T2 E I, 524
52 1) R L

FEEHI R, SHEIEE 2 AR LR EMRY . Extend TEVRELHUN A
ISR ORUEJR B () — St AT DFS 52 , 7EHAwuf, #1J Extend 5%
(KBLF DFS 5) . TCP $ R4 J2 i i — £ bk

PUR 2 R EE A ) s R

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 /’ Remote Site /
CVM v ¥ CVM
Cerebro ) Cerebro
I— —_—— I— =1 "Master” - — Coordination—' — e "Master” T _l —— —I
| Y Y |
Cerebro Cerebro
| Slave [ —* Stargate (\— ———— =T Stargate <= — "¢\ o |
| - 4 I
c \ ~ o/
° I \ N < 7 I
! N2> I
2| [cwM N A CVM| |
8 N /N
ol Cerebro 1 N/ - Cerebro I
F Y e Slave —» Stargate G\ Rep[uceztuon ) Stargate < — Slave <« - A
o - / "
| ~ \&/ |
| : / \/\ \ |
l CVvM / - - ~ <~ > CVM |
| /- N l |
7
| 5 Cerebrol _lciargate 4 L Stargate ke~ — CerePro L L)
Slave Slave

11-38. Replication Architecture

ATt R] DR C EACEE, IR 10 7 R B A S 1) i 8 AR A ) ) A
it
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PAR 2 A AR A S s R A

Gt dorz S T B 1L e

N i WU

A e~

site1 A ‘Remote Site
‘cvm h ( CVM)
I Cerebro Cerebro | |
| “Master” e~ “Master" |
| Coordination ’ T |
Cerebro \ Cerebro
| ' \EE
| ~L \ | |
S| ~ \ I [
3! SN [— [
| [cvm ~ I cvM] |
a N
% ! - Cev Stargate — — Replication- —~ Srl Stargate Carebr l
o r 5'3"9 J ! Slave A
| _ )|
| - |
| - |
CVM - CVM
| 1 |
| _ ) Cerebro 7 Cerebro _ |
Stargate Stargate Slave
\ V
. > .
11-39. Replication Architecture - Proxy

RIER TR ALY, FHEME SR 1P Ui fks T 1 .

ERLELT, HATW T LIAL B SSH i #EH:1~ CVM.

‘Remote Site

-~

cvM

Cerebro |
"Master” l

' -
Cerebro
,I {S!arqate]n— { Slave ]
I

— —

“ICoordination

~Replication—

d
S— / cvM
/
Cerebro
| _l/{smrgato]- { Slave }—
>

PAF {8 FH SSH B&iE i) 42 M 7 = K
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‘cvm
T Mastor [~ —
§§ e o) ‘\\
I e
it H) {a«««}{_---.
i ‘cvMm ,
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o
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11-40. Replication Architecture - SSH Tunnel

Global Deduplication
1E4n2 wi“Elastic Deduplication Engine” = 5 H1 T2 I, 4347 2017 6k
(DSF) ] IM\GE T H e (Metadata) FR4FSCHLE & AR MIBR . [FREAISL

L7 AT B FH T DR AR rp o i ad 2% R a5 s < i, DFS H e A fe vl i
RS O A AEE M B 30 3t (fingerprint). WHRA, WIRKIEEIE, EHIC
Bedl o anRm ARl fUh A R IE S, BRI AE B B AR . U,
ZEE R T I Ak R ) R R R T

PAT 2 3 il B E s, Bk & 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
/’ needs to be updated
5 t ~
[Site 1 / | |Site 2 /
S1-PDI S1-PD2 ‘ S1-PD2 | SN-PD1 | [S3-PD1
/'t "" -"I - I I I é
@ Ll ten " »
— e N— <
4 e =
S J ‘\ > - - -~ .
7 P 8] _ -~
A PD doesn't need to be (Site N — Pra
replicated for a remote site for a — _L — = — ek e,
backup use-case ISI-PDZ l SN-PDI I52-l~"Dl |
n°
S & L——

o,

—~

All data in a NDFS cluster is available for
global deduplication, including that
whichisn'tina PD

R
Fingerprinting T 58 2 20 7E Yt i A1 H FR 3% Y Container / vstore &I /5, 5K
I A2 A1) 1) P 2 55 200H0 I o o

11-41. Replication Deduplication

3.212 Cloud Connect
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=R (Cloud Connect) Thfgw] LAMREF (4 & 73 A A7 ik R A2 1) DR/ K il
Ihee (CMETCEF Amazon Web Services, 8t AWS) . 5 1ZIhERESATAGE R T
Ay / Sl

PSR RO TH T E A1) DR / SHIThREE G —NMEfEu al, hr 2
—AM bR R, 2 R sk S BN, Nutanix K B 3)7E EC2 (X
A4 m1.xlarge) B Azure EHIAL CHRTH D3) BlE—N 547 R SERHAE N H bR
it o

iz477E AWS L) Amazon Machine Image (AMI) 2 J& T FRAS s 8540 5] 11
NOS ViS4 .. Xt EE A JEAEMERIThEe (Bl 4 )= 5 5 R k.
R = ) T DA B

FERXARBIH, A2 Nutanix BEEMH] 7 =88, e ISR — M
AMI SEf B E — AN AT IR S

I HIAE A% 2 18 B S3(AWS)E# BlobStore(Azure)iR fit (1B 4 i AL, K
N TR . BAEAEENIEH 1) Egroup, BAEXT RAFAE VR N U

DA 3T AWS (2 St ol o5 = B R R 2 A
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Egroups are stored as files
I

v
(egroup)  (Cegroup )
(egr.oup) (eg r;)up)

Pl IS

4
Cloud ) Logical “disk(s)” leveraged for storage
E\Dis s)!‘_ 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)

Figure 11-42. Cloud Connect Region

11-42. Cloud Connect Region

M T2 AWS @8 1 2 im ki 52 28801 Nutanix B i, REE R
Hs B B 2 A A F R, RS S e Dl ST E S E (i, s i A
B, AR RIEEEE T 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>/ - A
Nutanix Nutanix
Cluster e Cluster
A

Clusters can replicate to multiple_ |
regions for greater availability

11-43. Cloud Connect Multi-region

FIRE R/ DR B SRS AR AT B T 2 B RR s B 2 e 4 o bR i 2R
AEE I, SRR IAT B I E E B

IR BRI PSR A R (RER KRB0, &P A B E e R
THaaT A B s = sbl, FFERRERIE, FHKHL.

S B 2 DX b s T B I R A% . WRAZ B A 208 2219 Nutanix B4R
H, HRZRERERCE . BR T Bk s
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Region

Region

egroup egroup

"“ '
'." .

egroup egroup
"'--Q\\ "o--ns\
*@&% !\LOK%%
\OFKG)) \ORKT)§
5-:— 5-:—

l I
Nutanix Nutanix
Cloud VM(s) Cloud VM(s)

R =~
S~
\ ~
1. Backup 2. Restore
\ - \‘
Nutanix Nutanix
Cluster e Cluster
A

Data can be backed up and restored to the
originating cluster or any other

11-44. Cloud Connect - Restore

3.2.13 Metro Availability

Nutanix HA“Stretch Clustering” ({8 /1, Ve W EMAAAERE S AT DL ik
LAY o IXFNEE LA, TSR T DA R A 3k U I AN

X VM HA SRR — ANl s R B Aol i (8], S ~F-45T- 0 1) RTO

1 RPO.

XFPEE N, BN SHA B O Nutanix 88, HILHAS

(Container) H5 1A F 4 [m] 20 &2 il 2132 i (3l L2 7
PR J2 L 2R A4 ) VR 40 s 2
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The hypervisor cluster will span
both sites to provide a HA domain

As data is written it is
synchronously replicated to the
other sites in-active copy of the

Each site runs their own
independent Nutanix Cluster with
all necessary services to operate

on thei

N dalalstore
N
N\ I )
VM1 N | ™
" . N
.
z ) t ;
[ Hosts Hypervisor Cluster | Hosts ]
) | — /0=
|‘ ————————————————————— = ¢ - -n -n o = -n .- .
. |
I
: .Dptastore Synchronous Replication _ _\. 4 ——
| ( " Datastore Ve —4———""" '
| I ey .
(" Nutanix Cluster - Local | [ Nutanjx Cluster - Local |
| DSF ) ) L / DSF )
“ ’.
| < Stretch” DSF /
~ /
. ~ .
Site 1 N ! Site 2
~ 7

'
Each site has an in-active copy of
the other site's datastore which
will become active in the event of

r own a site failure

11-45. Metro Availability - Normal State

vl SRR, HA KSR, VMRS — ol s a3l .

LR &l m R 2B iR ) s R
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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 \A
M VM1 VM
S G G —— — — . |
| Host _J Hypervisor Cluster Hosts o
—_ —l,"O-]
| t
\ ( ~ Datastore \_ Datastore
caE T —_——__ === - =
| cee_ ———— R
— — — — - e
\ ( \‘,_ - / e BN Datastore
=

| - S == / _# |

l’_ le Vi (" Mutanix Cluster - Local )

. N/
\ __ __ _bsr » // w . \y OSF
\ , Stretch” DSF ,
Site 1 ] ! Site 2
/ {
/

/

When there is a site failure or a break in the
communication between sites the replication
will stall and only local RF will apply. When the
link or site is brought back online the replication
will proceed

The datastore from Site 1 will

2's Nutanix Cluster

11-46. Metro Availability - Site Failure

G SRS TR PR X 28 B S B, SRS S0 S T E AT

Kt T E Ry, FEFRELTERD .

DA 2 o 4 i s e s (4 s R«

become active on Site 2 and I/Os
will continue to be served by Site

— H MR EEBEE, uhi
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As data is written it is
synchronously replicated to the
other sites in-active copy of the

datastore
I
|
VM1 I VM
IS | LIS
] |
[ Hosts Hypervisor Cluster : ,
(Fle] I — ._|,.'0_'
1
|
|
ol S s 1.
L . T T *om
) )
Nutanix Cluster - Local Nutansx Cluster - Local
DSF N > /
< “Stretch” DSF /
. /
. ~ .
Site 1 S ! Site 2

~

Each site runs their own
independent Nutanix Cluster with
all necessary services to operate

on their own

Each site has an in-active copy of

a site failure

Kl 11-47. Metro Availability - Link Failure

3.2.14 Volumes API

the other site's datastore which
will become active in the event of

Acropolis ] Volumes AP 2 [ 7] DU T (14 N 356 70 A0 2N A7 fi 8 ik iISCSI &2
LG RIS (Guest OS. Physical Hosts. Containers 45)
X VAR E R G VT 0] 0 A AN A e (A RGBT =, &

PHEEAE R Gk s ML E  (HyperVisor) #2297 i) Nutanix J& 5 f74i% «

Volumes API i F i) 3= g5t .

o LRI

< Oracle RAC, Microsoft Failover Clustering %5;

® RrpkNH
> BOHHRE, ERACHIN LE
< Containers, OpenStack %
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® Guest-initiated iISCSI
> HEJBSK)ER (Bare-metal consumers)

< Vsphere % Exchange

Volumes API £ 7 LT 45
® Volume Group: iSCSI ) HAr, i & A& H1, PRIRRFAth 52 H S 11 A4 2 1) —
AR B NES
® Disks: Volume Group H 774 (Fl4n iSCSI H [ Lun)
® Attachment: V€ ISCSI & Cinitiator IQND 1517 itk Volume Group
W RS, — VG KIREEL AN 7 A1 2 fif v i) — A g UG A%
(vDisk)

1758 [l Volumes API,i5 2 B UL T 5%
1. BIEH 1 Volume Group
2. s IntE%L % Volume Group
3. #INiSCSI &2 IQN % Volume Group

°

Example 11-1. Create Volume Group

# Create VG

vg.create <VG Name>

# Add disk(s) to VG

Vg.disk_create <VG Name> container=<CTR Name> create_size=<Disk
size, e.9.500G>

# Attach initiator IQN to VG

Vg.attach_external <VG Name><Initiator IQN>

PAF 2 AE Nutanix H ) —A VM B HEEER S b A7 1) 7 =
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vM ) (5] NDFS
D T A Ny
T
—~ |
6
( Data }&{---iscsi—--+»{ vDisk )
: [= :
(Data )}@{---iscsi—-—+» vDisk )
%,
\/
\, J

11-48. Volume API - Example

7£ Windows #E 1, 1] LLFIH Windows MPIO Ihfigi% & iSCSI £ 7.
X B U BRI B “Failover only”,  PLEBIA vDisk Y FTE BN 2 B 2 1) e o

-
VM
o) ~____» Local CVM
Disk §/6/Actlve
: =
g >
N
. )
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11-49. MPIO Example - Normal State

TEP RS AR, B B CRTES AR B E A CVM:

,
VM
S ~» LocalCVM
. < Active _
Disk 275 e
. = X | Active
. :‘D/_,/"V'
Disk 1§ =
L
: )

11-50. MPIO Example - Multi-disk

WARIES I CVYM G ML, BERL NS Sh g Ak A A D)4, 1O Rl Pk R -

" UM

S
Disk &=

r
\—

11-51. MPIO Example - Path Failure
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FEMF, MPIO 7E2% 1K) 15-16 #0 LU kA bl KT Windows
R B CERIA 60 #) .

R SERRIAEE HE V) 7 EAH Raid 8 LVM, 78 iR S RE S 1% DN 2
IFSHEALH (Dynamic disk) B@#E#i%: (Logical disk) H:
é

VM
o . Local CVM
> . it Active
> Disk = o |
< . ‘é‘ “  Active
SR —a
< Disk 1§ =
v
. )

Kl 11-52. RAID / LVM Example - Single-path

NEF, AR CVM S, w8 AL 1S S BE R D) 2 HAl CVM
o SXFERE T ATE 24 CVM H-PAT 1O IR, H R 2 R MR I i 26 1) 47 3K

,
VM
o) , Local CVM
> . e Active
> Disk = o
< . E ~ Remote CVM
% : % % Active
< Disk O
. )

] 11-53. RAID / LVM Example - Multi-path
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3.2.15 Networking and 1/O
KT, R A F DU 88 (https://youtu.be/Bz37Eu_TgxY)

Nutanix V- & [ P9 &5 s RIE T ACREE, A2 AT br ik (1) 10GbE W 2% i3
178, 1247 T Nutanix ¥ & BB REHLEI T A7 /0 #RAE L FIFA 0 45 5L i g 30,
=R T (HyperVisor) 4bEE, ERMLEBRL 11O 153K, Bl JE K H A K 25 A Hh
CVM KL 1P itk CVM B 5 8 416 1P [ 4B 10GbE M 244t d i 2 &5
2 H Al CVM o X TELIE R, ZERHR - #0K A CVM $24E kS5, Mo iid
AN 10GbE M2 . Xk, A7 DFS KR VM 10 25 i & 75
LN E] 10GbE M2, BrAREAM CVM = HLekis 11 vy i iz A2 5dE (41 vMotion
JG) o 48R, SEREN M —LE B 2 IS £ 10GbE M4, il BEA i £
PIHE.

PAN 2 VM SR 21 1/0 B s B, B8 W, S 10GbE 4%

Kl 11-54. DSF Networking

3.2.16 Data Locality

KT AU, Rl LS F L BEsE: (https://youtu.be/ocLD5SnBbUTU)
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I/O A HE A1k, (data locality) , #& Nutanix i@l & 1 & 5n 2 RE 1) o
SEFTTE. 1EWIZHT /O #8452 (1/O Path) T TR, FrAMIEL. 51/ O KA
B VM [FTZE T s A CVM BT AR EE . VM B #0 f A i) CVM B
P B ARG AR IR o 2 VM B — N RO 2 50— A (B kAR
HA UI#) 5 it VM B8R SOR T BLE P 7E 1 P A CVM 3R (IR S5 . 2412 HL
IHAEE (FERETEZ /T A CVM H) B, 1/ O 3SR ER A CVM # k F i
i CVM. FTA IS |/ O #RIETEA M CVYM hi5E /. DFS Kl 2] 1/0 i K& 6 HAh
AR, CBTESS 6 BB S B A AR, AR T B91E 1/0 B A H AR £
MR55 o BHRAAER I A BEATHGT, 2738 S KP4 1 )

PLUR R 7 Bl 2 unfrriEE VM it fs i

A
1 1 1
Hypervisor 1. Normal Hypervisor Resume | Hypervisor |
Ee====—=d=— —=====—42 - S======i=
Storage () Storage Storage a
<«» CVM «» CVM a <«» CVM
| p 9 mO
|5 »
| )
| 1N
| L — 4 Dotamovement for VO locality = == N \7 , . . o
NOTE: Only done on read for efficiency NOTE: Pre-existing (now local) VM
D S F data will not need to be moved

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

K] 11-55. Data Locality

i S %A
Data Locality /& —/NSEH A A2, 24300 2 LU R 2R B K 0T e i bs

3.2.17 Shadow Clones

KT AL, RnT LA DL 8542 (https://youtu.be/ogfFDMYQFJg)
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Acropolis DSF 5 — I GEFR 2 N“Shadow Clones”, ftVFIE K& I & 12 HL

I 3 A1 2 2 AF KR € 1K) vDisk 5 VM #85 . S dif 451 5 T8 VDI #6E . K
B E (Linked Clones) 77 23 IUBLUEAL (A central master or ‘Base
VM) . & Vmware View ', X NHAEFEIA (replica disk) , 4% A A 5
e BT . 7E XenDesktop H, X#iFKZ A MCS EEHL (MCS Master
VM) o XA ] AR A T A K B IR SR e T (N 8 R AR 55 A%
) o HEEA 1/O ALK VM VERER KA, Ll A DSF 2R RFIE 1) B 2 P
fE.

7T Shadow Clones, DSF ¥4 vDisk HI“Asthib vyl #ash . A 2
ANULE CVM (CBFEAME) CYM) [R5, HAR#GR TG R, % vDisk Kiibx
WHNRBE. —H vDisk #brid 3, W% vDisk AT AF 2= T CYM A,
SEHASHE B R E (BRI RR 2 N FE T vDisk ) Shadow Clones) . iXFEgk ] LL
PRI ) VM E A3 h o] LSRR RE UL vDisk o £E VDI 1, XSRS i
A I REAE B A AT LA A7 B BT 5 s (A, BT IR0 SRk F AR b1 2545 1

HRE: BERS RIS PATHOE, A SRR Z fEk, It H A LLKE
RIFGAF IR

R B ML 2, U Shadow Clones #5511, 3Z%%. Shadow Clones
BRAMEIT S (41 NOS4.0.2) , ARATLhidid BT i 247 8 B L D) fig -

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

T~ K7 Shadow Clones & 41 TAE J 58 V7341 sUGe A7 1
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NOTE: When a clone or snapshot

occurs the base vDisk will become Read 1/0 for Base VM is served locally
read-only from cached Shadow vDisk
Base Clone Clone N Clone Clone N Clone Clone N
" I s N Bl N ID

1
[Hype_ronT ______ } } [Hyperwpor _____ l j [Hyperv-sor _____ | J
N | |
v e

o w w—ww g W w e L W W W W W 3o L

| Storage (vDisk Ml Storage! (vDisk M Storage (vDiskM[O )
vDisk @ | <> CVM L vDisk@ "« cvM WDisk @l «» CvM ||
|| (&Esevmvoistil ) Shadow vOis @ Shadow vOisKI@ |

—== A A

| | |
I Once DSF has determined the Base VM's target vDisk is | |

| | — — — — —multi-reader, the vDisk will be marked as immutable and the — — — — —
| shadow vDisk can then be cached on each local CVM I
e e e e o e e o o — —  — ——— — — — — — — — —— -

11-56. Shadow Clones

3.2.18 Storage Layers and Monitoring

Nutanix ¥ & & AP 2 ZH, M VM 5 Guest OS 2N FEHiEL . T
RSN ETH LA SN B B 25 T I 2 W4, a4k, #REE R R EEN.
N BRI A 2 T A 5% B4 M 47 T 4 P S A

Front-end 4 (Virtual Machine) IOPS/Latency/Etc. metrics seen by the Guest OS
Hypervisor IOPS/Latency/Etc. metrics seen by the Hypervisor(s)
Controller I0PS/Latency/Etc. metrics seen by the Nutanix Controller(s)
Back-end Disk I0PS/Latency/Etc. metrics seen by the Disk Device(s)

v
11-57. Storage Layers

Virtual Machine Layer

o Efith: W EIMLERI VM FPRESH

o k. I EIWLE HESRI VM 5L Guest RS SH, ARt VM AT HERE,
PR 22 42 24 Wi 1/O PERE .

o [ifAR: WFEELE VM EEETHr
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HyperVisor Layer

TEME: EMERRESH

fiIR: E ML E AR BCS AT VRS AERR S S8 RS EEE a8 B e
W REPRES . X —El BT RS e bt ae 2%, WHH T E 25
Frimst. 2R, ARt nr DU B AN R ROR0RE B2, SRECE IS #E 4R bR . X
% Nutanix CVM fI2E 17 fir i,

5 SRALEE M E R PE R TEBE TR bR

Controller Layer

FEAt: Nutanix #2688 1PIRAE S5

ik : HOIRESEH Nutanix #2683 EHL (Flal: @il Stargate 2009 % ) H R
i, bR AT R A T NFS / SMB / iSCSI H M A4 (1 75 20, BA RS i &

AT UREERAE (. ILM. RERE ORI AE) o ARET AR B P ) A AL SR
PRI SRR S S 8. RECRESH b 0 Bk 5 3L 2 3Rt 0 B A &
o JiAh, BRI AR ERAE (B ILM. BRI , AR
HAEE Nutanix CVM HIZef7 P 3. fERLLIFLLT, IOPS HRIRF RESH Z 5
4 NFS / SMB/iSCSI % 7 3 23 K 10 BEATHR Iy o A EATIZRIN H SR 58 M % A2 —
B

75 22T HyperVisor, #1645 5 4 W 4% o i B4

Disk Layer

FEME: WHEETRESH

k. BIRESSHh YRR HER A GBIE CVMD) |, bRt 15 S 44 o

H AL 1/O FERE#L R /E I fr b Oplog B Extend Store. ] DA 2 8 b pii it . A
WAL, BERE T IR, RSO, R I ERAE LA 10 B AN KR
FEGAT P H R BEHRAE . ARG AR P SRR AR, HORE AN T AL AL 1) M 42 8

s TUEEAR 2/ 10 8K D] T 247 s bt

PRAT HHRR
PLERESFE R, 7EARMA Prism FANLRTF 90 K. 4if# A Prism Central Al
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3.3 Application Mobility Fabric
CIEARECNN VL

3.4 Acropolis Hypervisor

3.4.1 75 s 48 (Node Architecture)

7t Acropolis ML IIEREH, wHIZRENL (CYVM) LL VM JERizfT, HiE
i PCI B 5 05 MRS . X Rk v LAk CVM Seid i H0k 2 B et PCI 34
Acropolis L E 2 FE T CentOS KVM U5 1)

~
Controller

R VM User VM(s)

o | Y,

3 | A A

< | L — — — VM I/O— — — = )

§: Acropolis Hypervisor

L_)l

“!_, sCSI Controller [ oL )
N AA A L )
0 ol |6 o 4 ™
m L N U) D L I D
n wllx T Memory
\_/ ./ U/ \ /

13-1. Acropolis Hypervisor Node
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Acropolis ##7E CentOS KVM itz &, A TIRZHBIThEE, Bilan:
HA, 7E£:iT#s (Live Migration) %

Acropolis J& 21 i Ik 55 4% BE ML UGIETTRI)” (Microsoft Server
Virtualization Validation Program) AER, W LA FIB47 IR IR RGN .

3.4.2 KVM ZE¥) (KVM Architecture)

KVM g2 DU 32 EE A K

® KVM-kmod
o KVM W%
® Libvirtd

o APIM, &4 KVM 1 QEMU [z, EH T H.
® Acropolis i#id libvirtd 5 KVM / QEMU #4738 i
® Qemu-kvm
o /A (machine emulator) , 735 IUMLEEWL ST 4T .
Acropolis JH L € R SEILBEAF IR REAIE, FFERF VM BL HVM 1 RG21T

PAR 2 A2 4 A
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Userspace <

Kernel

—

(

Guest
Libvirtd

e

Qemu-
kvm

Kvm-kmod

Kl 13-2. KVM Component Relationship

Acropolis i# i libvirtd 5 KVM #4738 il

AL A E

Guest

Qemu-
kvm

Z5IF Vmware [¥] Enhanced vMotion Capability (EVC) , ‘B ftiF VM fEAR
ARV AL EE 38 (A 3/ TR - Acropolis KRG I EAE AR IR B AL FRSS , FFIE
FITA 1Y) QEMU FRIEFESL A Lo SXFERE AT LA S VFAS [RAR U I AL 28 HEAT VR
., FFROR AL B AT PLSEE VM IELIT RS .

3.4.3 it B K& KTEH (Configuration Maximums and Scalability)

PLF 72 B B 1) K PR i) % Ye
® PR KHE (Maximum cluster size) : N/A — I Nutanix B4 —#f
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A VM KK RN CPU (Maximum vCPUs per VM) - & & ML S K EA% 5T
A VM K KN AE (Maximum memory per VM) : 2TB

AT BRI R VM 8 (Maximum VMs per host) @ N/A — U T P 77 (943 Fic B 41
RENERE AN VM B8 (Maximum VMs per cluster) @ N/A =BT A 77 1) 4> fic BR
il

3.4.4 M4 (Networking)

Acropolis Rz 4k 1% ] Open vSwitch (OVS) JymEHLIR LML RS . 7] LA
iEid Prism =, ACLI (Acropolis fiy417) L& VM KM, SN R —
e O (tap interface)

OVS ZeH7R IR -

KVM Host :
IR o
| ) 7,

vmknic
PR 2 v PR 2 v v
[ vnetl | bro [ vneto | ( tap] J w] tapN |
. e E___= X
| v '
v oVvSs brO brN
Local I
Uplink Interface< bondO bondN
v v

Uplink Port < ethO ethN ethX . ethyY

13-3. Open vSwitch Network Overview
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3.45 T{EEH (How It Works)

3.4.5.1 iSCSI Multi-pathing

&5 KVM EHLERZ1T—1 iISCSI redirector 57473t F2E, @ik NOP OUT i
AHERLN Stargate IEEEIRES .

QEMU P & iSCSI redirector /£ 54—~ iISCSI Hbriii. — H R EERIEK,
redirector 44t iISCSI & |7 2= — M@ Fi 1) Stargate (A Stargate f55) -

Qemu o Local CVM
ISCS| |
g
3 % | Remote CVM
- QO
[ | _
ISCSI g 3
Redir r
edirecto Remote CVM

KVM Hypervisor
K] 13-4. iSCSI Multi-pathing - Normal State
W 24T IELE1# F i Stargate 7541 (X NOP OUT @4 EmiN) , iSCSI

redirector KA Stargate HIFR~NAMERE. 2 QEMU =i &2 iISCSI %[,
redirector ¥ 5 5E [ 48 HoAth (1) {2 B (1) Stargate.
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Qemu ( Local CVM J
ISCSI
g
5 2 . Remote CVM
3 I g
\ ISCSI g :
. Redirector Remote CVM

KVM Hypervisor

13-5. iSCSI Multi-pathing - Local CVM Down

— B[] Stargate k& (FFm R NOP OUT [#4) , iSCSI
redirector ¥ 28T A 5% £ fE Stargate £ TCP 2. QEMU £ 5 ¥ kil
iISCSI %fiti, JfH & 2= AH Stargate.

3.452 IP it #E (IP Address Management)

Acropolis IP it 2 (IPMI) AT CA$EfE DHCP AR%%, JE4rd IP Huhikgs VM.
Ji£ 2 & 1 VXLAN F1 OpenFlow i3 DHCP fili%5 .

PLR 2 Nutanix IPMI 1) DHCP k%57~ =K, Ht Acropolis Master 1217 1E
At :
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DHCP Reqqests CVM
~
~
\\ T? |
vmknic \‘N
\ 4 |
1 R U
UXLAN— + <1 b;
OVS DHCP <> ro

I

bondO

\ v
ethO | .. ethN

13-7. IPAM - Local Acropolis Master

IR Acropolis Master iz {7 7E1L i, &A1 ME2H VXLAN BEIE P51 25 $2 £t
H&%O
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Acropolis Acropolis
DHCP Reguests Slave Master
\
NOVM CVM CVM VM
, t 1
h ' ¢ ¢
( tapil J [vnetoj [vnet{)] ( tapl ]
= A— —— 5 tL___%
: I VXLAN= VXLAN :
[V brO > DHCP OoVsS DHCP - brO
P
7
7
7z
7
7

Remote DHCP requests will be forwarded to the Acropolis Master over VXLAN

13-8. IPAM - Remote Acropolis Master
E—NMAZEHPMNEEI 5T, %51 DHCP / IPAM 1] LL4k 245 {f

3.45.3 VM High Availability (HA)

Acropolis [f] VM HA ] LA % 24 EH1EE Block fHLE, VM [IEFSEiatr. M5
ANEHLEBUT, VM A FEERE th M@ B b E TR S . Jid, Acropolis
Master 91 571% VM ) 5 J5 #10E .

Acropolis Master @i Libvirt W05 s 148 BRI -

Host Host Host
CVM CVM CVM
_ Acropolis Acropolis Acropolis
| Master Slave Slave
| A A A
: Lib¢virt Lib{/irt Lib{/irt
| $ ;3
— — _A ________ A A R ———

l The Acropolis Master monitors host status and failure
by monitoring connections to each host’s libvirt

13-9. HA - Host Monitoring



NUTANI

W5 Acropolis Master # (55 8L, #71 Acropolis Mater 75 24 Hif {g 5
I PRk . Wik Cluster M2 B (9 s 2 [RIXYJEVE HAE) ,  FREpLHKE:
ANRAEVIH, VMEBEFEET S EEE.

ERIAMR) VM 5 SR0%
H—DEHEVES, BN ARV B R AT Er) 22 EH 5 5) VM. 7RI

— T N/ = b Ly Sy g = N N B I N A T e e LIl == e = il = soi2Y LY SR S e el R RS S S A 7 2

XA P BTIROR R HA 18 3%:
® Reserve Hosts
o T XAFEH, X NRVERbERFENEE (Fln: 1. 2)
o  BUAH T A ENUC B R & 1 A A7 I

® Reserve Segments
o SRR N A EHLEA R T KB T RSN ERE
TN B R NEE
o BUNH T A FHUAC B A FIECE K A A7

B F IR

DL 1L R {8 Reserve Hosts:
® AT AUNFEIMIE (O I EAUEC B A R BRI A AR
®  hESE MR E KR S T MERE

DL L T 18 F Reserve Segments:

® HEETIN RONAME A K LA E M A EEAFD
® PERERIEKR m TR EE

AT XX AN LT, R .
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Reserve Hosts

BN, RUE ENESEEE FT MR IER (F: FT1/RF2 KA 1,

BRITR:
PRATIE BUR dr AT, T LA s i) LA

FT2/RF3 Iy 2) . it ACLI ] LIt HE AT 1554

LL R 2 Reserve Hosts [f~ & &

VM VM VM VM
r N\ A
Host coe Host coe Reserved
Host
\ y, \ Yy,
Cluster

13-10. HA - Reserved Host

IR EHUR AR, VMR A BN S
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VM

VM

Failed

Host

-

VM || VM

Host

\

Cluster

VM VM

4 )
oo Host

\ y

13-11. HA - Reserved Host - Fail Over

WRMEER EVWHEE, W VM K EEZRJEEREN, LU A Data
Locality 5:& f 5 4806E -

a “
VM VM VM VM VM VM

\. )

( ) ( ) 4 A
Host . Host 0o Reserved

Host
\_ Y \_ Y \ y
h 4

Cluster
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13-12. HA - Reserved Host - Fail Back

Reserve Segments
Reserve Segments K 1188 57> A £ LRI T AT B . XAESLT,

BFPR:
24181 ] Reserve Segments I, &8 R &4 EHLHI SEAER S IXAEAT LA

AEHVEZ TTEk— B> BHE A T HA. R IR 2 — S EHUE NN, A 2%
BT SR ER VM,

PL K A& Reserve Segments [f)7r 7= &

VM || VM VM VM
( N

P
Host ) Host ceoe Host
" Reserved _ Reserved Reserved
Y
Cluster

13-13. HA - Reserved Segment

IR ENUR A NS, SRR AR RN ENL P ER VM:
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~
Failed
Host oo Host P Host
y ,
Y
Cluster

i 13-14. HA - Reserved Segment - Fail Over

Reserve Segments % it 5

ReK AR AR RIERE, KNV RETEE. EEEINEAN T
R R, ES LN SOA,

Acropolis HA i Fil [ & K/ segment, T W% 0 BEIR,  HIT PRUE L
PR, VM e E BT S 3. segment R /INGE T HEAE i K F) VM. Acropolis
HA 7T LEZ AN/ VM JRCE 2 — M € 1) segment H1 o FEE 160 5 R /NAS— )
VM, H4~ segment 1] AZEZ A4S VM, DL/ R segment [i] e 5 Sk 1 B YRR 9%

W B A R 2 B VM (B NECE ) segment TEF ) #ER Bin-Packing (—
AL A S BT F FI B IR D e — . B ERAR AR R 2 NP-hard, {H
heuristic solutions 7] LA AL % WLHE L. Nutanix K4k 2 ok it 22 8 505 R
RhA T, FHXT @R O, FATTHACE 0.25 FEINMT . 2aT, B
FIELEIAE 0.5~1 ZI8], XS T8> AL b 75 0 B i B RAE 1.5~2 Z [,

2ffi ] Segment i EF TRIT, 15 B R DA B AL

® Segmentsize = iZ/TH, HAKM VM H1F (GB)
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®  Most loaded host = K#i401, 1Z4T VM [ EHLNFE (GB)
® Fragmentation overhead = 0.5 -1
T LB, ARAT AR segment T FE £ -
® Reserve Segments = (Most loaded host / Segment size) x (1 +

Fragmentation overhead)

3.4.6 &
IR H
3.4.7 HE
BIVKF ey !

3.4.8 w43l H
7£ OVS k)5 A 75 Jk uplinks

PLH: 7EAH EHLAY BoundO | A 73K uplinks

PiEH: B FH#E4E OVS 53k uplinks
allssh "manage_ovs --interfaces 10g update_uplinks"

7~ ovs ) uplinks

Y. EoRAH ML OVS 1 uplinks

ULHH: EoREEEE OVS 1) uplinks

7~ OVS 1) interfaces

U EoRAHLEAL OVS [ interfaces

SREEEER] interfaces
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278 OVS ZLHALE R

Y W ACHRALE S

Flth OVS ) Mt

Y B i

Z7x OVS M5 &

YLYT: ok OVS i 15 8

Z78 OVS EIHE R

Yl BaREIER

ST WM R S 11 /4

BT GRS

Y IR AR

B OVS M

Y B

TN 0 R g

YL I 0 A S 1

Description: Add bond port to bridge #58: # AP bond i [

7~ OVS bond FE4HE B,
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Pi8H: 7~ Bond HE4H(E S

ZNAE

W€ bond #iU L & LACP

i e M H E LACP

YA Ja A BTE £ bond0 F 1) LACP I

|
>
[a{ay

&7~ bond | LACP #4H{Z B

P Eon LACP 415 R

WE bond iz

Tt : it 1 _E ) bond

e
:

&7~ OpenFlow 15 &

PHl: Hox OVS openflow V41135 5.

Yl &or Openflow AU

;

313 QEMU PIDS 4 € BRI I2 1715 B

>4.

PiH: 315 QEMU PIDs

- /)
\

il

\4
&
S
4

+
2

34

ot
s

PID BEFEHIZ1T]

Get active Stargate for QEMU processes 374 QEMU #2135 3h{5 2

PH: KEED QEMU HEFLEfY Stargate (IR F) 174& 110
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3.4.9 fRIrATIRE
HR FHE H !

3.4.10 g e B R v 2 B
K7 ISCSI s 1) H &

YA AR EPTAT EALI ISCSI HE 7 H &

A EHLR I

Monitor CPU steal (stolen CPU)

AT WAL CPU steal
AT top & FE Steal Time H 4L

1 A0 KR T AL B P 2% B35 TR A

Y AR UL BERIRES
Launch virt-top

PN
2 — Networking

3.5 EH
351 HENR

R 7 ARAEE B U 2 AMA SR AL 1 R g Ul B R IS AL E AR B AR AR, URL 5 19
77201 F: http://<Nutanix CVM IP/DNS>:<Port/path (T 335 1)> Rl



NUTANI

http://MyCVM-A:2009, vi: WIRIRES CVM AFEMTF MR T, 7528
CVM [ ki

2009 Page

X/ Stargate U T W= G fift, Heglms®H .

2009/latency Page
X /& Stargate 5 T a5 J5 i 3R .
2009/vdisk_stats Page

X/ Stargate T H T /8% F0 vDisk 4titf5 8, A& /0. iR, Had(e.g.,
OplLog, eStore). iZfrd(cache, SSD, HDD, etc.)Z:F1 R K .

2009/h/traces Page

X & Staegate U1 T~ M ¥ 24 BTG BRER 7
2009/h/vars Page

X Stargate 7 T Iis & Fhit- £ 8%
2010 Page

1X7& Curator U] - #i4% Curator iz 17
2010/master/control Page

X2 Curator % lUH T-F 1. )53} Curator T{E
2011 Page

X /& Chronos T i@t Curator Wi % TAEFIE 551+
2020 Page

X /& Cerebro T TR, EHPIRZSH DR

2020/h/traces Page
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This is the Cerebro page used to monitor activity traces for PD operations
and replication.

X J& Cerebro Ui T Wit% PD 44 A1 i ) S 18 1
2030 Page

X /& Acropolis FE 1, Eon EHIAEEEANGE B IEEIB AT AE S A1 25 1R 40
BE

[= AN

2030/sched Page

X & —™ Acropolis TUTH, HIT R LT IR B AS B35 Bh e e BN LIZAT
PE, XTUERBRNLZEAT R ENRI A H .

2030/tasks Page

X 5= —™ Acropolis T A T 27~ Acropolis AL FURAS, 4RA] P& d TS
UUID Sk3R#54E 55 140 JSON 15 B,

2030/vms Page

X & —> Acropolis 71 1 T {27~ Acropolis AL A BN FHEAE S, /RAT
DL s i R UL 4 P 2 B R SO L 1 5

3.5.2 H&EMm4
RE#HERS

PR BT EREEIRS
BEAH CVM GRS

Yl A TR EA N CVM RSN

| genesissews ]
Nutanix B £ 7+ 4

Y. I AT AT IR B (aka "live" )T
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EAETHHBE]— & CVM [~/tmp/
it 4 T 2

BT H %

BERE

TRI &

Y AT TR R E T R R B A TR A

f£7% CUM L3z {7 bh Férd

Hypervisor A & IR 3

YL {ER CVM ig{T#ar &t #& Hypervisor FI0CIRAS

¥ 40 H & (on every CVM)

AT ER RIS
B A 7L RS

{51 AR S5

JR R SS
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Wik AT RN B ERS
B (A LA B S

JR SRS

ol
ISEZIL i &

AT BB A Mk 55
B L B B

{51 AR S5

JR SRS

AT JB B A A 55

Yl AT H s D& LR RS

B TR MBEET R

YR I A AT AR T A
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&7~ vDisks B &

P: & vDisks ¥

HRENFEEID
B HREH AT 1D

o contpiner greg oo |
T+ 4 H

PiH: Ed IPtables JE i

¥ Zr Shadow Clones

Yl i LR A4 4% 30 B R shadow clones: name#id@svm_id

HERERG

PH: & E IR T (<CVM IP>:2009/latency)it % 2

TR vDisks B &

UiLAH: Z 4 Distributed Storage Fabric (DFS) |- vDisk % &

44T I 48 Curator H
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Description: Starts a Curator full scan from the CLI #i8: #4457 144 Curator 4334

I 456 35

YR R T EE

2R NOS fx &

ULHH: #4R NOS A (33: WalfHH NCLD

R CVM R A&

YL & CVM Biig kA

F L% N vDisk 8 4¢

YR GG —ANRRRI vdisk FRS0 CNEEHHRMER) V. ERHIEMER, LAHEE S ER T

Echo Factory_Config.json for all cluster nodes

PiBH: Echos the factory_config.jscon for all nodes in the cluster

HFK—A B — 5 H NOS iR A&

Yl TR —T5 1 NOS AL FE &

5| iy DSF 314 (vDisk)
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Y. v T A7M# vDisks #1 it DSF _ESCARAIAE RAF B

(R}

o
S

¥
&

23 Nutanix Cluster Check(NCC)
PLHT: 223 Nutanix Cluster Check (NCC) {6 7 Bl A St 0 a8 785 76 1) [ 30 A0 45 7 {

M Nutanix Support Portal (portal.nutanix.com) %% NCC
SCP .tar.gz to the /home/nutanix directory
Untar NCC .tar.gz

BAT A

O R

iz 17 Nutanix Cluster Check (NCC)

BW]: 1247 Nutanix Cluster Check (NCC) f et i I AS A I T8 76 1) Tl REANSR R RR,  (ELAHE SR by i
RN D

itk NCC B8 223 (LA L2DE)
iz4T7 NCC health checks

3.5.3 feARAIRME
DL #5444 B Nutanix 5 & BRI FRRIBIIE . o8 4 S 3 R L
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354 Gflags
B AHE !
3.5.5 W PEHERR A 4
# % Acropolis H %

. 2k Acropolis rEst H &

BERBEHRHS

Y VERERERHE

Example for Stargate

BERBERGHS

Y VR ERBETH &

Example for Stargate

3.5.5.1 ffH 2009 Page (Stargate)

FERZHIEDOLY, Prism iZAE06 25 VR A IR BT 5 245 S AN S . SR, e3¢
SEREOL T, W ARURAR LR RN AR, VKRS AR Stargate X 44 2009 11T .
2009 TA] LLid N F M F<CVM IP>: 2009 &7 .
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i ) Je i T
IR FIRIRBE (L2 FI0) o A5 A 1D S0 SR o £ 0 3

E DUTH] B T 2 BRI 407 S /s A7 SRR T ) & A RIS 8

Start time 20150618-11:12:52-GMT-0700
Build version el6-release-master-038d4c7d75cbe6ed21e64d357¢94303350159807
Build last commit date 2015-05-30 14:14:03 -0700
Stargate handle 10.3.140.151:2009
1SCSI 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 pet(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

| 14-1.2009 1T - Stargate fiid
EABA A XIS, 55— 2 1/0 B4, fox admitted / outstanding
BRI

2SR TR A S -

QoS Queue (size/admitted) 0/26
Oplog QoS queue (size/admitted) 0/0

14-2.2009 11 - Stargate it — A%
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S ER O N R AT AN, s T

2R TR I N R AT By

Content cache memory usage

Content cache flash usage

14-3. 2009 1

Content cache total hits(NonDedup)

Content cache flash pagin pct(NonDedup)
Content cache total hits(Dedup)
Content cache flash pagin pet(Dedup)

Content cache physical memory usage

AT RN IS B A i 5

- Stargate Mt %0 — WA AT

86.17%
0

0%

0%

3220 MB
3224 MB
0 MB

LN

FEEARIEOL T, WER AR S T ey (s Ak

firdi L T 80%-90% +

URTE N
3
VS

AT

XY & B/ Stargate / CVM
T RHIER 3 2 AR

;{:n

AR

TNEIE/R T Stargate FIRERLAI R (r] FH/4H)

SoREEEE R ORI [ Stargate VE4H{E S

EATH

SVM Id IP:port Incarnation SSD-PCIe 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 (477/362) | 73 (436/782)

BT RHIER 73 2 “NFS Slave™ ]

2N
BFR.

K 14-4.2009 TT-Hf SR A - A2 1 0

TEIEIR T R AR & /O RS R

gy, SR ERAS READML AL I SR RIS B A St
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'VDisk Name Unstable data Outs;::ding Ops/s KB/s Av%“l:et:)n <y A:igz :P ou tslt;a‘;ngding % busy
KB |Ops/s KB/s| Read | Write Read Write|Error Read Write, Read | Write
NFS:31181822 (55b04a56-8¢98-4104-8c0£-617a57¢b0450) [ 0 | 0 | 0 0 6 |2248] 907 | o [8992]3628| 178 | 2740 4096 5 85
NFS:31181826 (ede19589-df09-40a8-9640-6cadde2d48bd)| 0 | 0 | 0 1 5 2208 922 | o [8912]3688] 172 | 2756 4096 6 85
NFS:31182359 (0flac5¢0-be91-40b8-9acf-3a3227£5¢480) | 0 | 0 | 0 0 0 o ol ofo] o 0 0 0 0
NFS:31181823 (1a8ef4 lc-ae3f-4293-a46¢-49d7e6c1c907) [ 0 | 0 | 0 0 6 |2192] 986 | 0 [8768]3944| 104 | 2198 4096 1 82
NFS:’”18182;éfégg?;ﬂ;ﬁ;;1'4198“’3”' ol o | o0 0 5 (2254|936 | 0 |9016|3744| 173 | 2761 4096 3 86
NFS:15678286 (bde1e686-fb82-4157-9657-b8b038ab3e00)| 0 | 0 | 0 0 0 o ol ool o 0 0 0 0
NFS:’”181gzég%izzg‘;i‘éfs)de'4891'9351' ol o | o0 0 3 |2258| 921 | 0 |9032|3684| 185 | 3243 4096 3 86
NFS:31181825 (4a3fc350-73a3-dead-9104-4d582314348)[ 0 | 0 | 0 1 1 [2289 956 | o |o156]3824| 133 | 2575 4096 3 84

K 14-5.2009 7- NFS Slave-fE i 4t it

LN

When looking at any potential performance issues | always look at the following: 2475 S {] & 7F i 14 fiE

[ R OGVE R LA s

Avg. latency
Avg. op size
Avg. outstanding

BT AREE 2 HARYH T X Y0 vdisk_stats DU .

3.5.5.2 f#Fd 2009 / vdisk_stats

2009 vdisk_stats Tt /& RESURE AL — 20 AOEGE s 1 DT A AR 4 1 A

BEALA T ], IR, /O R/ TARH 4 .

AT DA 7 20 K2 T vDisk 1d” S i 2] vdisk_stats T .
N T R BB Y R ARG S 1D

The dedup usage is only periodically computed by the curator and may be stale.

Oplog flush statistics.

Hosted VDisks

Stats for all VDisks.
Avg | Avg
] . Usage | Dedup . Avg| %
VDisk Id VDisk Name (GB) | (GB) Oplog Outstanding ops Ops/s KB/s | latency op i
(usec) | size
KB | Fragments Ops/s KB/s Read Write Estore Read Write Error Random|Read | Write
. | NFS:20581239 (a849adb6-3809- 0, | 0,
— 423¢-a89¢-dd2£02d665d6) 0 0 0 0 010 0KB | 0KB 0 00 0 010 0 0|0
.| NFS:31181823 (1a8ef41c-ae3f- 0, | 0,
31181823 1293-ad6e-49d7e6c1c907) 2 0 198372 49593 | 990 |3960 OKB | 0KB 0 (2192| 1 0 | 2193 |8768| 320 | 46 [4243] 0 | 10
NFS:31181821 (813b97ae-99¢1- 0, |0
5 , ,
31181821 4198-a3a2-791bd915b959) 2 0 |196920{ 49230 | 939 |3756 OKB | 0KB 0 (2253 0 0 | 2253 |9%012] 0 38 409 0 | 11

Kl 14-6.2009 T1-+G8 i LG A
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K URVEGR B ARG R Geat o . IXRESE R SEmT i, JF BT Bl
X R 10 B e I AE

Ao Al 7 U 1

E;‘ﬁﬁo
i — N R X 12 “Ops and Randomness” 47,

A LB R 5 15
_;z/

i

ZERR T TS A BE L
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

Kl 14-7.2009 T1-JE L EL G vh-1T S A BE ML

AN X RN HT I ¥ 5% A 170 ZEIR
e AE IR " 2% s P«

oy = “_LLA
AL E:
VDisk 31181841 Frontend Read Latency
Latency Range | Average Bucket Latency | Number of Read IOs | Percent of Read I0s Bar Graph
0<=x<lms 286 6211 92%
Ims <=x<2ms 1362 371 6%
2ms <=x<5ms 2855 135 2%
Sms <=x<10ms 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%
R N R VSENTIN
K 14-8.2009 TT-KE G AL S8 - A S 1k UE IR

BB SR T A EIR A
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VDisk 31181841 Frontend Write Latency

Latency Range |Average Bucket Latency | Number of Write IOs Percent of Write IOs Bar Graph
0<=x<Ilms

Ilms <=x<2ms 1724 167 6%

2ms <=x<35ms 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 T1- k& LA S 1~ Rl v 5 SR

LR RAG B X 11O KN AT, B BB 2615 AT A 1/O IR/

%K 7R T “Read Size Distribution” 44717 X :

VDisk 31181841 Read Size Distribution

Latency Range | Average Bucket Size Number of Read IOs | Percent of Read IOs Bar Graph
0<=x<4kB
4kB<=x<8kB 4096 6723 100%
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%
[l 14-10.2009 BL-kE DUEA St it~ 1/0 K/
NIRRT “Write Size Distribution”2&717 & :
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<64kB
64 kB <=x<512kB
512kB<=x<1MB
1 MB <=x <inf
Total 4096 2921 100%

Kl 14-11. 2009 - EL S TH-5 110 K/
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B R ORI 5 X I 2 “Working Set Size”#7r, $#24t4 5 Working Set Size [f]
g 2 4B F 1 NEIRTR SR Jg . 4l NS 10,

T EIR T “Working Set Sizes"#:

VDisk 31181841 Working Set Sizes

2 min 1 hr
Read WSS (MB) | 2030 | 0O
Write WSS (MB) | 2030 | 0
Union WSS (MB)| 2030 | 0

Kl 14-12.2009 Ti-fE ML 40 1H-Working Se

“Read Sourcef it IE1E MRS T1% )2 847 B R HL 110 15 2.

TEEx T “Read Source” [ ELHE B
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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 - L6 4 4 it-Read Source

EiVAN
WREE SIS PEGEIR, B N EME MR, HE—T VO PRSI, ERXZHIEWT, SR
DLt iz ECk B HDD (Estore HDD) 5/ .

“Write Destination” #1571 i 7~ 38 5 N 110,

Z K R 7 “Write Destination”% :
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VDisk 31181841 Write Destination

Destination Data (MB/s)| Percent
Oplog 4 100%
Estore

Block Store

Total 4 100%

14-14.2009 T1-F& P4 48 11-Write Destination

PR
BEHLELTE /N 1/O (<64K) H45 N3] OPLOG. K MIEIFF ) 1/10 ¥ 5eit
OPLOG I E#:5 #|# X Ff% (ESTORE) .

=B A 2SR E ILM )\ HDD fffLiEf2 5 SSD & A4
7£'Extent Group Up-Migration “& f.7x, fE£id2: 300, 3600 F11 86400 # L&l
(R o

NEEIR T “Extent Group Up-Migration "%
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VDisk 31181841 Extent Group Up-Migration

Last 300 seconds |0
Last 3600 seconds |18
Last 86400 seconds | 18

14-15. 2009 71-E i AL g1t -Extent Group Up-Migration

3.5.5.3 f£F 2010 @ (Curator)

2010 11 J2 F T Wi#% Curator MapReduce HEZE [ VEAN TR « 1% U8 2 fE 7 1.
FAREFUF AL S5 I RIS S

#ar LUE s S8 http://<CVM IP>:2010., J¥i&: WIEARA 2 Curator Master
i i i“Curator Master:”J5 1 IP.

VLI P TR 544 5 7~ Curator Master 401740345 IE 5 1647 I [A] . A 25 4%,

T —"92&"Curator Nodes"#%, B/~ A REREFIT A M OFE RO
FARANT o XL s T A S AR IR 28T 55

%K &7 T “Curator Nodes” %

Curator Nodes

SI. 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

& 14-16 2010 7 -Curator Nodes

PR RAER 7> /& “Curator jobs™ 3%, 1% Rom 158 BB I IEAEIZAT AIFFL.

AR PR EESRA, Hrp gl 2 Rl 60 70 b, w24 6 /)
o VERL: SRR AN EAR S Bl R 8] 5 m] A2

TR LA IR € TR P As AT B T DA b S e B AR A i

X B SR DA A AR IRAT
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. EM GEFIRET)

. A/ IR 3K

. ILM 2k 47

. T A = O
T B 7" “Curator Jobs™#:

Curator Jobs

Job id | Execution id| Job name | 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 Full Scan 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 Full Scan Periodic 37 0 37 Jul 13 04:12:12 | Jul 13 04:29:29 1037 43200

14-17. 2010 71-Curator Jobs
ZREN T R MEN AT S S B

Table 0. Curator H##{T %

30 EXH REEH
ILM X X

Tk A% 7 1 X X

i) X X
HERHEM R X

BERR MG X

B 3 iE X

i “Execution id” & 5 145

L A AR5

BV A S U, %I S Mgt TAE, B

FE DT IHT R THURR 2K S s 72 A v B &% A5 18

ISR, JEPR AR5 AR [a] .
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BN RIE I 2 G S TR, SR ENEF R ERSMER, AR
AnfLsedt.
SRR TR (AT ENSE S

0
21054
Full
Periodic
34
34
0
Jul 13 10:29:30
Jul 13 10:46:32
1022
43200
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Background Task Stats

Job Name Generated Submitted Cancelled
High | Medium | Low | Total | High Medium | Low | Total High | Medium Low Total
MigrateExtents | 0 0 1 1 0 0 1 1 0 0 0 0
UpdateRefcounts| 0 33 0 33 0 33 0 33 0 0 0 0
Totals 0 33 1 34 0 33 1 34 0 0 0 0

¥ 14-19. 2010 7i- Curator Job — f£%%
R RHIER 73 2 “MapReduce 115573, 13K ox 1 /4> Curator job JF4A KPR

[*) MapReduce T-AfF. Mk —4%—1 MapReduce T.{E, &%,
V4 MapReduce T1F.

T & & ~“MapReduce Jobs”#

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 |Jul13 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 7/7 7/7 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 1E )k

Ad“Job ID”#4 45 21 MapReduce TAEMIVEAE BT, Z W< BRESS
PR, SRt %is LK T MapReduce T/E4HY .
Bl R T — 2 TAE I T2 s 1 s 1«
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Job Counters

Name Value
MapExtentGroupldMap 2155990
MapExtentGroupAccessDataMap 2155985
NumkExtentGroupsToMigrateForlLM 0
NumExtentGroupsToMigrateForDiskBalancing 0
NumTasksToMigrateErasureCodedExtents 0
ReduceNonDedupExtentldTrueRefCount 13023596
ReduceDedupExtentldTrueRefCount 3295838
ReduceNonDedupExtentIdRefCount 13037299
ReduceDedupExtentldRefCount 3295838
DadiiaaNial-TAL v 4antl 2enriaTlAd 2T7R2017

& 14-21. 2010 1T- MapReduce 1F k-1 %%

ET EF N E 4 “Queued Curator Jobs” #1“Last Successful Curator

Scans” #8775 »

1Z K &R 1 “Curator 1E MV BA#”F1“Curator i 5 — X I $

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

"E AT

XUEER BRI IR WIS TR, e — R R T EAE B .

K 14-22.2010 T1-BA B AL S 414

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 Periodic 1
Full Scan |Jul 13 10:29:30|Jul 13 10:46:31 1021 10.3.140.151:2010| 30058470 0 21054 Periodic 4
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4.1 K
4.1.1 7 K2R

7E ESXi EpEh, bl gs gL (CVM) f##%{% FH i) VMDirectPath 1/0 J5
N XG5 ER PCl 4y (R Ik 4 ) 8 Bl 7 0EH: CVM FE5eid
A=

Controller

o: VM User VM(s)
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el :
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5
</, sCSI Controller [
! CPU
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fE ENEKPENL: 1024
REMERE R KL 8000 (R 5 A HA 2048 AN SiE 768D
#: @&H T vSphere 6.0
4.1.3 Mz%

A ESXi EHLA — M AHLET vSwitch FR4 Nutanix CVM F1 =ML 7] 1 4
HFREAE . AT VM RSN IEAE R H PR vSwitch (BRIL) I dvSwitch Skak

2

(vt

=

A3t vSwitch (vSwitchNutanix)FH i Nutanix CVM A1l ESXi LKL A i (5 .
FHLEAH vmkernel i 15 vSwitch (vmk1 - 192.168.5.1)41i%, CVM A —/NEH
458 LE N 3 switch B3 41 | (svm-iscsi-pg - 192.168.5.2). X & — N LA K17k
BAE AR

AR vSwitch TT L2 Ax it vSwitch B¢ dvSwitch, FE i 57 ESXi FHLAN
CVM &R 1 RS VM FE N1 BT a5 22100 H 2. AMER vmkernel 42 1R R A%
FHUEEE. vMotion %5, #MEE CVM £ 1 F RHAI HoAh Nutanix CVM [IE{E . 4
F Trunk EFF /8 VLAN, A2 it 17458 m] DARR 4 75 2002

FERE/RT vSwitch 451
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ESXi Host
CVM VM VM
Local Mgmt
A T vMoltlon
2R 2 v vy v v
vmk1 [ PG J ( PG ) PG J vmkO
t___ | J
Y
Portgroup(s)
vSwitchNutanix (d)vSwitch
vmnicl | .0 vmnic2
L 5 )

Uplink Adapter(s)

K. ESXi vSwitch Network Overview
AT AN R SR E SN
HEFE R FH A ToR AZHA AN _EAT 8ERS SRORIESSHALE HA. RGEAR) EAT
#2102 active/passive fiz. F7 active/active 174 (e.g. vPC, MLAG, etc.)f]
AT A HAIL AT DL A A B X 45 3

4.2 e TAE
4.2.1 HEEEREAIAR 13— VAAI

Nutanix - & 3 kf VMware API AT FESIEE R (VAAD , & St hypervisor
E AT 55 MBS . IXKHE Hypervisor 208 W m 3F HAS TR B bR .
Nutanix H #5255 NAS 1) VAAL JRiE, GE e 0 F e, BRSO oo e Al il B
I JFEE . X B MR R, R &M R

http://cormachogan.com/2012/11/08/vaai-comparison-block-versus-nas/.

FLREM VM U - > VAAL A GRS H]
0 B REAUML AT PRI HLAR T+ RH VIR - > VAAL K5 fE ]
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. e FE AU L2 A [F] B B A7 il 345 - > VAALRE A REAL ]
. TEREITHUIRZAS A EFUAL - > VAALREAREAE

X e =@ T VMware View:

. View 58 pi g (B S5HRIE) - > VAAL K AR
. View 528y % (Bitk W/O i) - > VAAL 45 18
. View 3250 (VCAD - > VAAI K {E

AT LSS AE VAAL A, 3l NS &A% 3R T -
4.2.2 CVM Autopathing aka Ha.py

FEATT T, FARAA AT CVYM BRI AR # 7  (FRRE R FRA T ey A 3R
R H AR o —A CYMURIC AT e FEH P CVM GHL,  CVM JH4,
AT ] BE 9 ¥5 CVM [ . DSF A —/MkN autopathing F#4E, Hr 24—
A CVM ZB1FANAT AT, 1/O 1% B AL 25 HoAt CVMS ZERE b () 4b 2
Hypervisor F1 CVM 815l — /% H i) vSwitch [AL Mkl 192.168.5.0 (11
FED o XESRE, XTHAAAER /0, XEEZAAE F CVM (192.168.5.2)
PR 1P Hhbik. 78 CVM [ARER 1P Mk T FE & #1F1 CVM 15 .

TR T RXFER M

Normal state storage I/O is handled locally by a
private vSwitch used by the hypervisor and CVM

VM1 VM N
I:IID I:Illl
\ 51\

E—iypervisor Storage I/O Network I/OJ

w<
192168;\2 Extepnal TP
ARSI
Storage UM \ ¥
@ 9@9ENE 6}‘ \ ( 10GbE Network )
/ \
7 \
7 \
Ve
/ \

\
Each CVM has a external address for
replication and node communication over
10GbE

/
DSF is mounted by each ESXi host
using a private 192.168.5.2 address on each CVM

K 16-1 ESXi EHLIMN %%
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FE— DA CYM SFERITELL T, Jaii A CVM FEE1EA M 192.168.5.2
itk 2 AT . DFS ¥ H Bl 20 12 b 5 38 2 7 IR W 28 B 5 [m] X 2 1/O 2| ¥
££rh 55— CVM L. Hypervisor FI=EHL iz 47 11 AN LLIZ BA 1) 5 = E 8T 5 1
XEWE, HE—A CYM GHL, BINIA AR AT /0. — B AHL CVM
R R AT, BB e e b e 4 A CVM 4R 4R 55

RS 1Sk AN R CVM I DR -

In the case of a CVM failure the 192.168.5.2
address is re-routed to another CVM

VM1 VM N // vM1 ] . [ VMN vM1 ) [ VMN
omgo = ] ] ] / (8] =] (=] [ [ ] omg =1 1]
S~—_, <~ —

£
SAK = S =
Hypervisor Storage 1/0 Networ 1/0 Hypervisor ( Storage I/O ) (Network I/0)|... |Hypervisor ( Storage /O ) (Network I/O
= = A.#.; = M = ra
~"192.168.5
Storage Storage I Storage I
(om mwam mlll"’l CVM] anmm aw@ | ™| || 2@ cwmm ewm | VM|
| C ) 10GbE Network N |
7 ~
\ - ! DSF ~
N [ S NS
// 1 _<\
NDFS will automatically self heal When the failed CVM is back online, the I/Os While the local CVM is down, the traffic will go over
the down CVM bringing it back online will proceed using local CVM the TOGbE interfaces to another CVM. All of this is

done transparently to the hypervisor and VMs

Kl 16-2. ESXi Host Networking - Local CVM Down
4.3 &3
431 HEG
e 2 A

432 wm%

W

%
ESXi 4R T2

Wi A CLI $h4T ESXi ML A Zh T2k
# AR B T2 3] Nutanix NFS 75 2%
# %% 5% % Nutanix CVM
# AT TR
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1F A Z4 EHLE S5 6T PowerCLI [1): $UT ESXi EHLIE S E
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Eon ESXi EHLHIM R up™RZS

Y] 2oR ESXi BN MR IZRFE UPTIRS

278 ESXi EHLE 10GbE M-R AR

PR : o~ ESXi EHLIT 10GbE W4 AR

7R ESXi ENLHIIE SE AL 4
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i~ ESXi EHLEE R
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¥ #F VAAI 7£ Datastore 275 5 H
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WE VIB 54471 community supported

P R E VIB R FLE A CommunitySupported £ 455 = J5 %% VIB

7% VIB
B, K 4 e VIB

# ol

K251/ ESXi L4421

i B KA ESXi ramdisk 1] FH 45 )

&k pynfs Hi&

B TR ESXi LB pynfs id 5%

4.3.3 RIFARE
HIEEEii el

4.3.4 R HERR RN S g

HIEEEiiE!

5 RIS/ : Hyper-V

5.1 My
5.1 1A

7f Hyper-V #Eh, 618 VM (CVM) 3247 I B SN LRI RE A% A FH hi 4 B3
77 (passthrough) .



NUTANI

~
Controller User VM(s)

- VM

2 K T ?

{85 [ N\ — — VM [/O— — — — )

& [ AN D

ke / \ N Hyper-V )

] ; \ ‘\ \\

S [ /scs| Controfler | [ P A
N A~ | )
0 ) e O ~ ™
m L m Q LI O
n wllx T Memory
</ U U U\ s

& 18-1.Hyper-V (#)5 i 224y

5.1.2 fmElc B R
N T A e e e BRI RS R A R )

R R/D: 64

&/~ VM 5 KK vCPU: 64

AR RN 1TB
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N EBAZ ML (InternalSwitch) Sk fi#% Nutanix CVM Al Hyper-V EHLAIAHE(E o
FHLEH vmkernel i 1115 vSwitch (vmk1 - 192.168.5.1)fi%, CVM H — %
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LA CVM HIFMEREE LA & VM E 0L BT s ZB M 4% . AMEF vEth 32 11 R
FHEEL, fELITHEE. S CYM £ 0 AR H At Nutanix CVM Bi@ S .
F Trunk EFFJE VLAN, A2 it 17458 v] DARR 4 75 20072

TEERT BRI 40

Hyper-V Host

M | wm
Local Mgmt

A I - —_——— Live Migration
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L § J
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K. Hyper-V Virtual Switch Network Overview
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HERE R I A ToR AU EAT BEHOR PRIEAZ AL HA. R GEAE S HA LI
SEAEFERAK ] LBFO 485€ , X0 i HARF R L &

5.2 tnfal TAF
5.2.1 Ri#LFE SIS 1715 —ODX

Nutanix “F- & 32 £ffil#k Offloaded Data Transfer (ODX) , ft# Hypervisor
E AT 55 MBS . IXKHE Hypervisor 20 T 3F HAS TR B bR 7.
Nutanix H 73R ODX Ay hid4inll, Hr fo 36 58 B g Z | A F48E . 2R,
5 VAAI Hrpfy — AN PRIE R SO e A E CRERTPT SR M, AR RS
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2]l VMQ Offloads
Description: Display the available number of VMQ offloads for a particular host ##]: 7545 5E 41
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