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71EsE e shuel =9 Ml o7 Jie T HA(VM)= sk 4
VMol 5923 M st=do)E 7HAAL e AXE w50 Fo. 73 71eS o
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& EFAAE A ABAZ F Qo] g A" 7S Tl I

ol¥ 7143l 71&2 A o] 8-E(resource utilization), ¥4 (manageability) 5 =

olaL 7} MAIZHe] AdS A (fault isolation)st= o] S A3t
£ 93X hypervisorZh= software’} 2 8.3}t}. S} 3 Hfo]

=94 AMH 9 hardwareS 7H33lstal, 284 A Ade o= 7M HAE

stdete S ot wdk s WAle 7 CPUS &3 core/CPUY 2A| &8 3}
= Zlo] a7 "ot Al 2ZoM = A 7HLE 71s FFF stolHutolA Tl el &
° rﬂu}o]x}g} 7V MAl 2AE"E 71sel disl 5\—7H§}‘jr.

7HE wAel aEF w9k Alole THEE A" AEe flste] Bl=EA] Zas)
ot VM migration 7]&-2 downtime §lo] A3 <l 7} Dﬂ\l% O 83 AHE o]
Fihe Ve, Ade 79 @A AW FA B Sl wis F&sHAl 2900 7H s
AlZ=Ho e A4S Bt FAstA AHESte Alo] 7 g o] & el & AW <Qhol| A <
A #el 7ls B oA A AdS 3 aEste TleEo] ARREAL YUYk 7HEE Al

2Ho A B A3S 913 HA(high availability) 9} fault tolerance$} 22 7|€ES
o]-g3to] 71443t A 2ES reliabledtAl Y=+ Ao 7heslth 3 HAFEE Al 2E GlA
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® 79 o] &S (resource utilization) F7} 733} 716 o] &ate] AA| o] &Fo]
 ARE 7hs g el Hls) @8] HolA= oy AHE 5 (consolidate) 3O 2
A AW LS BEFO0FE AEE & QTh

o A3 Az(fault isolation): 2 E2|H MW A FAlo AP = 7 #Al
o failure’} AT T2 71} HAlo) HGES 7 xR LU}

® 2]/ (manageability) 57} o8 FF2 operating systemsS F Al = A
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A 1A 738 7l &%

71BH o2 HE x86 MW 7MFstE HslH e 7HEEtE 7HEstAl She softwared]
hypervisor %+ Virtual Machine Monitor(VMM)7} Z83}t}. Open source® A]2}st
hypervisor®} 1#72] 942 hypervisorZ & & F Ut

® Xen[15] (open source)
® VMware ESX[16], Microsoft Hyper-V[17]

Xen¥ VMware ESX &}o]Hulo] Ao taxe= ot Ao =435 A s}t
8 71es agAoR ALEE] YEINE o s Has #elEts s Hal
#g layer (Virtual machine management layer)7} §t=A] H g3t} o] & 93+ software
7F = AL QlaL o] E3E open sourceE A g ] software®t 1H A 952 softwareZ

Rl )
® Eucalyptus[18], OpenNebula[19]
® VMware vSphere[l], Microsft System Center Virtual Machine Manager

(SCVMM)[10]

E3) VMware?] B software= 7} WA A &4 7] w)Eo| T2 softwareo] B3l

A 71 A dEol v gFd 7IsES Aedeh wet o] BAAA dA V&
& Jots }7] sl o3 VMwared] 7|e< F=x 33t

x86 AH 7HEst= 7198 AR oA

e HZ wolEa] X1 )= Fortune 1009
&ale R 7I9E0] 719 HolHAHE 7Hdststo] Abgsta itk o= HolHAIHE
fFASAL, & dYster HlES Bol dok & 4 7] WEelnh we, A st 7
=< 719E application A|gell F4H& Fi T & A HAG-

7pEEt Ve BRoR S Vi SRk HRE AEATE S s dE
Amazon EC2[14]9} VMware vCloud Express[20]7} =H o2 ©f o] g4k 9 Ao
2 odEa It FHE HAFEL utility AFE EDS 7HA 3 Jded AR EE



A A49e T, 9, 4 25 T DL g0 FASE AFY A2 AFHE A4

L PEEDEE BRI

sto]Hufo] A = VMM (Virtual machine monitor)= T3 operating system< 7F
oo 7 mAlol stuel =8l wAldA FAlY AdRE= AS T she
softwareZ E2]4 hardware$} 7Hd M 419 guest operating system Alo]o] EA|git}, o]
hypervisore 7} 7} MAlel 714 hardwareg A| 339 5 H 2 <] hardwareE 717 A A
H 5o FE Ad8S g dtolHutolAE L felA AAHI Sle 7 HASAA
2e9 vae 492 $H0z g

71 4l processor, memory, networking, storage ‘5¢| hardware}-E] operating
system % application software7}A EE S4F encapsulatedtil QIth. 7]EH o2 7}
HAE =84 wAln F3o] Tk, AMEAE 7MY MAR =94 wAls 7R S 5
it =214 A vp7A &2 dE oS 7HE F et o] B 7MY Al o )
o] 74 CPUE 7|4l €t

7 HAle o Al dd=z 1A "ok 7P M A9 hardware, disk AR ES ¥
3l meta FYF, 7 HAlY disk FEEZ F2 FA ok (o vml-meta.vmdk,
vml-volumel.vimdk, vm1l-volume2.vidk)

52 Xen hypervisor} VMware2] ESX9] 14 Q.40 tjste] AH g}

Xen Hypervisor

<2 2> Xen 3.2 architecture overview wA[8]5 HIESZ ¢ I8 o|t Xen 7}

Bs} AzEe e g A 8450 I AT

® Xen hypervisor: guest operating system ©}2] hardware ¥4 &2} 3= software=
hardwareE 7}d3t sledh. o2 7 mAle #d CPU 2A=d dw=Ed
partitioning s 3|F0] 2| 71 #AlEe] &84 AW Ade FFeART A= A

glEo] Adgd A BEo] F= 92 o

® Domain 0: 4% Linux kernelZ Xen hypervisoro| A A== St 71 HAile
Z 294 /0 A= A3 A2 5 A bvE 7HS MAEF interactsh= 583



A& 7HAd Domain 0 T2 71 M9 1/0 requests A 3l 98S oz

ol th& 7Hd m4l Hop WA A Eo]of gt

02 7Pg #RlozZREHY HEYAS disk requestE: A7) $Jdl F  driver,

Network Backend Driver$} Block Backend Driver& X338t} Network Backend
=0

Driver~ local networking hardware®Z 2% F4lI3lo] requestES *2]stal, Block

Backend Driver= local storage diskell Ho|HE ¢3l 2= requestES # g gHtt.

Domain 0 Domain U Domain U

Device Manager
& Control PV Guest HVM Guest

Software

Native
Device e i
Driver

Performance
Monitering

firmware

Wirtual CPU
Virtual MMU

Resource Manager

. * CPU Scheduling
Xen Hype rvisor « Memory Mgmt

Hardware CPU Memory Disk Network

<7¥ 2> Xen hypervisor(version 3.2)¢] architecture

® Domain Management and Control: ©] 4JH]Z2~= Domain 04 23 ¥+ daemon®. =

L —

7HE A 2EE Ao g gAEstal Aojsts EEo|th

® Domain U (Dom U) PV Guest: Paravirtualized ¥ 7} ™41& PV guestd} st

Paravirtualized ¥ 7} ™MAl& 3 operating systems 7}A 1 Ql=H ©] &34
operating system> &fo]#ulo] A oA HPw= ZAS il sto]Fulo] A o] system
call.s 243t} 3 214 hardwareol] HA st ddo] glom & 7 A

27 A ALs FRE HAAH de AS €3 AT Guest operating systemS



FAZoZH 7t o3t e ALE  §lole Aol §oldl Ao
PV guest domain network®} disk <& 93l F driver, PV Network Driver?} PV
Block driverE 7}A|2 tt 1/0O HT 2 QA Domain 09 A Q% s,

® Domain U (Dom U) HVM Guest: fully virtualized ¥ 7} #41-& HVM guestz} 3}

<t 7H33E A Y3k= hardwareZt HHEA] H @ 3lth HVM gueste 7H¢ HAlolgh=

< H8HA Xt g 7 HAlRe] 35 28 U E A3 ET. HVM guest
£ 78 ¥ operating system= B8 2 312 7] w0 Windows$t 22 source’l &
N HA @S operating systems A3 = o] sbes| Xt HVM gueste
Qemu-dm©] 2}+= special daemon©] Z 8 38td], ©] daemon<a HVM guest®] network®}
disk requestE A Y3 FT}. Xen virtual firmware= 4= A ¢4-& operating system

o] of|A}3}+= BIOSE simulate 3|t}
Xenmon¥} Xentracew™ Z} VMO tish 5 EYUHHS $13 ot} o|& o]§3}d
7} 714 w4l ¥ CPU AHE-7F, waiting time, blocking time 5& S 3= A o] 7hs3t.

VMware ESX hypvervior

VM

VMM

Virtual CPU
Virtual MMU

Host Agent

" Resource Manager | Distributed VM Virtual NIC & |
. o file system switch
* CPU Scheduling = : .
« Network/Disk o . ] VMK 1

Hardware CPU Memory Disk Network

<719 3> VMware ESX hypervisor®] architecture

<9 3> VMware ESXol| #3t FA[11]5 vtg oz I8 IYo|th VMware ESX
7P3s A"l 7EA o e 22 7 8A4F0] A AF 1]



® Virtual Machine Monitor (VMM) and VMkernel: o5& CPU, memory, disk,
network 59| physical hardwareE 7133} 3t} 7} 7Hd Al 22 A = o
2 HEgdE AgH virtual hardware deviceSS 71A Al Hth

® Resource Manager: A|H €] physical AH-& &3, 7+ 714 M Alddl CPU, network,
disk, network #€E& ¥Feth. CPU  scheduling, memory management,

disk/network device resource managementE 33t

® Hardware interface component: hardware specificdt B 2~E #|F 3|FT}. Virtual
Machine File System(VMFS)E *Z33}=H VMFS2 ESX hypervisor] €% VM<
A3l HAshd 5 Al&Holth VMkernel 2 =22 A< network®} disk request
LS A =87 device HFE st= device driverg Z33th. ESX hypervior A

A Al =83 deviceE WHst] A drivers X3t

Xen hypervisor¢= €& ESX hypervisorv= device driverg 25 X33}, Xen

hypervisor Btt= “F7” F2& 7FA1L ot

ESX hypervisor= 7} #4l #2] X ¥ (vCenter Server[1])¢] #&|} A|oJ& w1 o]
£ 93l vCenter server agents 3Z33tA Eth. o] agent= vCenter Serverol| A requestE
o}l 2 2J8kal reply sk &5 3. vCenter Server®] ]S WA F3 A= A
52 2 uninstall =& agent©|t}. ESX hypervisoroll 24 AZ3to #e] A= A% 7F
5 Stdl o] B$E #I8A VI (virtual infrastructure) APIE #|3-3tth. HA component=
¢ 3% 3Fo| A AT High Availability 7% 18 agente]th.

A 3 A 714 A scheduling

=24 Mol o Jhe) 7HE malol FAlel A3 HA He=dH VMM 7HE HAl

T2 883 9= scheduling dfoF 3t} 7|2 o2 (7 VMl 9ol tigh 27go] gl
= 7A%) 2 VMol Al fairness$t A% isolations A F3tedof str), whebr] e Ao A
A AFHT dE o2 A malel 3] As JFS BA gotef 3k, 2 VMeAl ¥
BFatA Aol dFEojof gt XenTt VMware®] VMMo| 7Hd #AlolA $H o= A9

tlo

#9313 scheduling 3He WS ohew) 2ok



Xen hypervisor®] scheduler

Xen< credit-based CPU schedulerE 7}A]3L 1t} ©] scheduler= CPU A& &34
o= 7 HAlEdA &9317] 98 proportional-share based algorithmS AF&-
2= CPU Aol st 2z} 74 wAlol tisf 274A] parameters 274 & Ut

1) weight: 713 #4198 A& Fagtolth 17H 655357HA19] s Aest=t
2560] 7] ket
2) Cap: 7H¢ ™Aloll s &7 & 4 A= AL FS upper bound °]H. 7]

) ol Aol flrke oeo

r
r1§
o

to,
I

Multicore®] VM-S A st=d o2 709 virtual CPUE 2AE¥H 3t=d oA
work conserving, 5 FAX ALF 2ol € W) 742 =8 F coreE idle dHA dHA B
o}, &, coreg Atolol| load balancingS A gttt

Global accounting mechanism®] 91o] AHol| A A AP == VME S weight?} cap
£ 2Este] 74 7P CPU ¥ creditS ARG F71H o2 714 CPU7} drprkEe
credits DL AMERE7HE ARtsted old wel F kA TR FAeHE 2T

Credits T AM&-3}Y] negativeQl 7%+ "over”9] priority, credito] o}% @& H9¢v
"under" priorityE T}
Ay %EV“ core == CPUT local queues fA3t=t| o= “under"$} "over' £O =
48 ¥ FIFO queue °|th Z 7H4 CPUE &% CPUC <) AeE A] 30ms F<F 23
o] 7bsdttt. 2+ &84 CPU7ZE A8 g ste AldA v59 22 7 CPU
£ A4t
1) local VCPU with under fair share

2
3
4

remote VCPU with under fait share
local VCPU with over fair share

)
)
)
) remote VCPU with over fair share

VMware ESX hypervisor®] scheduler

gk 7VestE =24 Mo CPUS memory A& 1 flolA AA=Ha = 7 H
AENA FHoZ Fuljste=t], ESX= proportlonal-share based algorithm< AR-&-3htt.,



AH&AE CPU9F memory ARl tiste] 7+ 713 #Alol] 3] 371A] parameterg 2
4 & 4 Atk (o] parameterd] A o] glon 7EHo 2 M AYE FHIA Eul 3
A H)

1) share: 7} ™A1 AiZd &
2) Reservation: 7} ®Ale| i3] E73 5]
3) Limit: 7H¢ wAlel] tis) &9 & 4 A= ALYF upper bound °]t}

9] 9] share= Xen®| weight¥} 2 94&-& gt A& S0f g Aol 3719 7 o
Aol A Y shared] Hl&o] 211 ok R HA 73 ald] 1720 sjBate A
Aol ?—Jﬂ'gﬂ Ur A 5 7wl 42 1/400] sidste Aklo]l €9 He Aol T
WA 7 wAlo] 1/20] s et RE AdS ARESHA e A 1 A

U A 5 7 el o ARE 2 ¢ vk whebA shares Aol thEk BA <] =

Reservatione EAEHE HA ddzEoz Ao 2okl e ASgx grteA] g
g3 Folof dt= A Foltt. whet, Ao A2E 7HE HAE power-on dtalzt &
CPUSt memory Aol tste] MMl reserve ¥A| &&& A1o] ko] o 7}’“ Al
reservation Bt} W27k= 8Q1stal, B2 AHgoltt 7 MAlS power-on & 4 St} 4
o reservation valueE ©]-&3}o] admission controls 3ttt

Limit2 7} #Alo]l AMEd o+ e AW A AHSFo g =824 AH Y HY A4
AHEEol ol Algto] HTh AR & ¢ e HUE =23 AW Aol ATk o] H
o ZA A4 H= Aol 7Fsetth o] limit valueE ©]&3t F8 %7} W2 application©]
s gol AHstE RS Adstd F2%7F 2 applicationdl] Y & T3] G

N
= @,

o

virtual CPUY| CPU #A 9] wi® &S AAsth o] wid 3
reservation, limitS 258 A4ty CPU scheduling 24S W o, 7} virtual CPU9
priorityS Al4Fet=H g period F<¢t o] ARE-FF CPU A3} period &¢F Fo13 Hlg
&9 vl&o] priority7} |tk ZF 7Hd CPUY priorityE Al4F & & 714 priority7} =&
AFH 2=AE stedof (99 ALte vlEo] 2 Ao priority7} 7MY E4).

ESXoll M= & 71 #4le] o virtual CPUC tisfio] 712 F S 2 co-scheduling<
shedl, A5 E st virtual CPUQ| sets EAo ABAL = AEF 2AE 3= A
o|t}. o] 24 synchronization®] &% latencys =Y F YL s 7Hd #4l9] virtual CPU

_10_



of !t synchronous ¢+ progressE A& & 4 UA Hrh
VMware2] ESX H3+ &84 coreE Alo]dl load balancings =8l 53 22 2

A5 1 3HH12].

CPU topology
Multicore/Last Level Cache(LLC)
v A E v 22| (NUMA)

Hyperthreading

TSt £213 core Aboldll 713 CPUE migration 3h=1H 1o A migration costE 31
31, migration throttling= ¢]3] WF A coreztell migrationo] Yojub Fo1%1 A4ts}

AR o]FsE v Lo T AXA FE2 s WS A&FIT)H

ol

rr
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LA}
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7V sk Al E
THH 7HstE Ax
A+ pool’te] A=

4A & = 3l

rr

7H4 infrastructured] = A& &84 w219 Aol 7HdslE 1
, ESZ, A% 2ol stue] 2 pools AlFHT. A=

A4 QA gl WSS AP, £ N 2H FA BT

-~

P

o

vCenter Server vSphere Client Web access terminal

fibre channel switch fabric / IP hetwork

fibre channel iSCSI NAS
storage array  storage array  storage array

<2y 4> 714 dolEAlE 9 &8 3 topology

1% EA: VMware vSphere Introduction[1]

ol 7pdst A 2F2 7199 7Y datacentertt Eeh¢-E= HFE AlLFCA AL H

cd FE 583 A, 719 @ YEYa @ 2EYAE A Ho| Atk <29 & 7}
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g dlolE AE S 24 topology?] 3§ ¢l & HoiF T} Hypervisor7t AXH 71388 A
HZ 749 o8 XM 1F, SAN = NAS arrayd] 2EZ A, AW 2 2EZ A 5 HA
HolHAHE d2se VEdIRE 7490

ol &4 topologyt

=< 7H

714 infrastructured A+ 7H3tE o] =g Z <l oz F
infrastructure> T2 S 4AE2 74 "o

At A E2l8 w7t AF38HE CPU/memory AHY,
T4 cluster’} Al EdE CPU/memory A+
2~EZA 29 SAN E& NAS array7} AlFste A% A9

o WENZL A YEYA} AT A

Ee oy =94 AWM=

71 infrastructure Qrel A& 3ol B2 MW= CPUSH memory AL A 34
o oy B84 AW A9S EFE duster® ALS AFsE Uy MAZ gREE
Aol 7}soltt. 7148t Al2dle] BElE A 3k, business goal®] E&F G4, v A
28 ALE AAS A 31798 subsete] B2 AHE Bo} cluster®E THEo] T ).

o] clustere 714 HAERE FAE 74 clusterdt= 28 583 A E FAEH clusterS

3, o] (2214) clusterd] A5 st SoHE AL B iR Ads AEsA 2
o & cluster7} Al Eete A F2 old &= =2 MW A Fo Foltt ol

_

clustere= 7M¢ infrastructured] A A9S& =2]H 02 Y3l E3S hierarchys F+ Ao
7bedl A Abde H A8 o® AREstaL AHSslr] A diE 4 Sl
U <& 1>2 HolBHAE S A e A4S HofEr A& 129 tolHAlE A=

& rackol]l ¥R 2 VMO £Z 10007 oo & dAeta k. old tijFRe AlAHS

Hog F%, #y, Aojete AL WS FoAAT HA e
Configuration Number of Cores in VM in

hosts in rack rack rack

Small 10 320 1280

Mediumn 20 640 2560

Large 30 960 3840

Future 40 1280 5120

<} 1> "Ho]EHAE S} M A

3 £A: Soundararajan® Anderson®] ISCA 2010 +=[2]
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o] ZollX= 7M¢ infrastructure #2]E $3 VM migration, 2+ #2], high

availability 9} fault tolerance® A Hst= Ao #E 7l& 5 T4

A 14 VM Migration

VM migratione VMS T2 E2 4 AW Z o33l 7150 th3 4]. o]F3lelE VM
o] e we} live (or hot) migration?} cold migration® 2 & 3§t} Live migration
5 @A) power-on FEHZ APH i U= VMS downtime §lo] HE 84 AHZE o]
gt} WhAHC] cold migration - @A) power-off FEI] VMS T2 Eg 4 MHI o]
alo], o]% power-on 2 A5 o|FH AW AP3HA HT}. o7 migration -5l =
source?} destination AH 7} - storage”} o] o]F dtE= VM FIS F AW 5

B2 @ % slojok dhuk.

N N o

VM migrations #1341+ compatibilityE <13} destination XM X% source
Mol Aol 22 instructions ©]&3te] VMe] Hd ThsIAE Flstolop ok
Processore #Z vendor classol]l Z3floF 37 (Intel vs. AMD), compatibledt 22
processor family®ll Z3jjoF 3ttt Processor family= processor vendorol| 93] Ao ==
tl, #2 family®] ©& processor version< processor 2, extended features < Bl 3}
o T Aol Fhsa

VME 02 Eg 3 M E o]FA717] Y-+ 3714 state FHE destination AH]
o Bujof destination AW VM A S Al&st= Ao] 7hssirh4].

rr

1) CPU, motherboard, networking¥} storage adapter 5& X33sl= 73 device

state JH
2) networking, USB, SCSI storage device 52| external connection g X
3) VM &4 H =g

A migration process= T 2> AP stepoE T4 HTH4]

1) ©]F & VM3 destination A S A&l 3}o] migration processS A 23},
12]]

2) A& " VMo] source AW A& AP = T2t VM| ¥ 22| states pre-copy

3) VM< A A Al7]3L, non-memory states destination AH o] Xt}

_14_



4) VM| controlS destination®. 2 ©]Y3}il, VM-S destination serverol] A THA] A=}
Eig=d

5) Hol A= ¥R stateo] ATk HW L, source AH A 2] VMol tsf o} =
dR= AATH.

VMe] source AW A A& APE= FA 919 2HA step®] HAA L iterative 3}
Pt A HA pre-copy 4ol A =87 W=7t EF destination A1H 9l copy
At} 7t W28 page”t copy 7] Aol 1 pageE read-onlyZ EA| ST} wE} o] paged]
e =4 VMM 93] HAE T VMME 54 pages BE2 HAd 3 WA
pre-copy’t 4 &, 1 Alolo] A H #H o)A ES TA] destination AW ol copy gt} ©]
H8S 744 #olA 9 F7F threshold B ZolkA A o] gle 4-¢7kA Al&gd.
VM ZUES OE storageE ©|FA| 7] storage migration® 7Hsatth AP 9l
VM 39S o2 storageZ downtime §l°] ©]F3t= ZlH, ol W3 VM
migration¥} $H7 ARESH g VMe] A H 3 = &8 A B} storageol Al HHE AH

o} storageZ ©|F Al & Ut

rr

Figure 5. Migration with VMotion

ESX/ESXi host ESX/ESXi host

applications applications

virtual machine

virtual machine virtual machine

<% 5> 7Md 9419 migration

1% E*: VMware vSphere Introduction[1]

Al 2 A 7HEE A" AL #3

7HEt A" E o] 284 Ao AYESe] FFH resource poole] HU
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7133} A"l 9] resource poold] AHAS E&X 02 #AY3}y] HlAe sHoE ot

2AHS VMEAA &93ta S84 AHE 719 load balancings 3l 5=+ Ao 3}

TS Pdst Al 2E o A AL EE mE o R g B8 ARk

M A MBES power-off O g 73t A|AE 9 oA Ll FS Fol= Ao] 7hedt
VMware®| virtual infrastructure #g] A|&HoA= ol& 3 F 7HA 7%

[e]

(Distributed Resource Scheduling¥} Distributed Power Management)< A3 gHc}[5].

—[“ |

VM| VM VM VM | VM -__#UM VM || VM | VM
Fo . ; 1
2 - - Resource Poo
J = ""‘-la "le

Physical Servers

<719 6> Distributed Resource Scheduling

3¢ &4: VMware Distributed Resource Scheduling product datasheet [5]

Distributed Resource Scheduling(DRS)

DRS 7]5& g 583 A E A9 clusterd] 282 4 o} Clusterd 53
st=go] 292 resouce poolo] ETh VME DRS clusterd] power-on & 7% DRS+
admission control& 3] VMS A3 Al FES o] d=7tE &Qlslal initial
placement, & "% 2 AWHE ZAASIh A&EHOZ clusterd 7t AHEL] AHEFS EY
Bt Ads TR VMIAA &3t WS 714 load balancings dlEth. g
VM9 load7} S7FE™ VMES clustertol A redistributedl= AS &3] 2 VMol Al ¢
B2 Ads AFgt oy AP e VMS OE AHE o|FA7]7] {5 VM

migration 7]%5& AR&-gh}.

_16_



A &G load balancing®] A2 AM&Ate] 93] mlE] FoJH rule # DRS
migration threshold< ©]-&3t}h AME-Ab= affinity rule?} anti-affinity rules o & &
J=H affinity rule F 7§ o]’d9] VMol 22 =84 A iAHE= As A5 gt
= AL BAg. B2 anti-affinity rule & 7 VMo] 22 E& 2 Ao wjx] o] &
o] A= o)X= ¢t Hohe AS WA Migration threshold= ©]= HE 9] X Hzle]
load imbalanceE olEd  A=7He YEI = conservativedt 74 -¢-ol= WEA] B8
3t load balancingS |3+ el XS 3111, aggressive 3+ -F-ol= AW 749 o B2 A u)
A& A "k

VM ©]F A] compatibility €31l thsl A53t=tl DRSS 715& FE3] &8317]
f3 A= DRS cluster ] AW A}o] €] VM migration©] 7Hs 325 & 34 st= Aol
Z 83t

Distributed Power Management (DPM)
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1% &4: VMware Distributed Resource Scheduling product datasheet [5]
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3% Z*: VMware High Availability product datasheet [6]
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1% Z4: VMware Fault Tolerance product datasheet [7]
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