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Mano KTo MmoXeT npaBUNbHO

BblAOEJINTb peCypcCbl A5A VM
CKOJSbKO OENCTBUTESNBHO NamMsaTn TpebyeTtca ans |IS
No4, KOHKPETHbLIN CauT/MPOeKT?

* [1puHT-CcepBepy?

« ®annosomy cepsepy?

* BranchCache?

* DirectAccess?

Kak nameHuTca nponssoanTenbHOCTb VM, ecnu
YMEHbLLUUTb NamMATb? YBenuinuTb B ABoe? BTpoe?
Y10 nsmeHuTca anga gpyrux VM Ha TOM Xe XOocTe?

Be what’s next.



EcTb XenaHue npoBOoOUTL
pacyeTbl?

“ITrobas HoBas VM nony4vaet 1GB

[He 3aBucumo ot ponun ee OS]. NamaTtb gobaBnseTca nocne
aHanusa Nnpou3BoanUTENbHOCTN”

“Bcem VM no 4GB

[He BOMHyeT, 4YTo ganbLle OyaeT ¢ 3TON «JULHEN» NaMSTbIO,
NPOBOAUTb aHanNn3 HaknagHo] n Bce AOBOSIbHbI — KpOMe
buaHeca, KOTopbIW 3a 3TO NNATUT’

“YcTaHaBnMBaloTCs MUHUMarIbHbIE UMMM PEKOMEHOYEMbIE
napameTpbl Ansa OC u npunoxeHunn. NpounssoanTerns Bcerga
NpaB — eCTb 1M CMbICI1 B TOHKOW HACTpoOWKe u
TEeCTUpoBaHUN?”

Microsoft
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BMpTyan N3auumsda U NnaMATb

e [lamaTb
— KntouyeBon doaktop nnoTHocTn VM Ha obopynoBaHum
— YacTo - cambl JOPOron KOMMOHEHT B CUCTEME

* TpeboBaHus busHeca

— [loBbIiWeHWe nnoTHoCTU VM npv MMHUMAaNbHOM
BIMAHUN HA NPOMN3BOAUTENTBbHOCTb

— [Noppepkka COOTBETCTBYHOLLIEN NPOU3BOANTENBHOCTH

— CtabunbHoe B NpoayKTUBHOM UCMONb30BaHUM
peLleHne

Microsoft
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Memory Overcommit

e Overcommit (aHrn.) - HeBbINONMHUMbIE
obsa3aTenbCcTBa

* TepMUH — MAPKETUHIOBLIN, a He
TEXHUYECKNU

e O3Ha4aeT «BblaenuTb bonbLe NaMATH, Yem
CyLLEeCTBYET pn3n4eCkn». TexHn4eckm
MOXET O3Ha4aTb MDY TEXHOSOINIO:

— Page Sharing
— Second Level Paging
— Dynamic Memory Balancing (a.k.a. ballooning)

Be what’s next.



Dynamic Memory HE Overcommit

* B peanbHOCTN — HUKTO HE XOYET NUCMNOMb30BaTb
overcommit

— Bbl HE MOXeTe «nepebpaTtb» BalLUK pecypchbl — 3a Bce
TpebyeTca «pacnnara»

— VMware He peKOMeHAYEeT NCNoJ1b30BaThb ee
TEXHONOrMM overcommit B MPOAYKTOBOW cpeae

* Dynamic Memory yTUnm3mpyeT namMmaTb Tak Xe,
kak aapo OC - CPU anst MHOro3aga4yHoCcTu
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Page Sharing

» Kak 910 paboTaer:

1.

2.

BbluncnatoTca KOHTPOSIbHbIE CYMMbI BCEX
CTpaHuL, NaMATU N 3aHOCATCA B Tabnuuy

[To Bcen Tabnuue niyTca coBnajaroLme
3HaYEeHUS

[TponsBoanTCSA NOOUTOBOE CpaBHEHUE
CTpaHuL, C OANHAKOBbLIMU KOHTPOSTbHbIMU
cyMmmMmamu

N OeHTUYHbIe CTpaHULbl XpPaHATCA B OOHOM
aK3emMnnape

-
Microsoft
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Page Sharing

No Page Sharing

Transparent Page Sharing

BupTyanbHble

#5 [Hypervisor| " |Hypervisor|
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JdbheKTUBOCTb Page Sharing

* O yeM MONYUT MapKeTUHTr VMware?

— [1pouecc pacyeta n cpaBHEHUSA KOHTPOSbHbIX
CYM A0S0l 1 3aTtpaTeH (MOXET 3aHATb
HECKONNbKO 4acoB)

— Page Sharing - He AnHamMmn4eckas TEXHONOrns

— Jly4dlle Bcero «CXXnmarTcsa» cBOOOAHbIE
(HyneBbl€) CTpaHULbl MAMATU

Microsoft
Be ’s next.”



JdhPheKTUBHOCTbL Page Sharing

* Ecnun He ncnonb3yTca bonbLine
cTpaHuubl namaTtn (2M0O)
— 4K06-CcTpaHuLbl — 3TO BYEpaLLUHUN OEHb
— Hmnskaa npom3BogmnTENbLHOCTb

* Ecnin OC He yTnnnamnpyet namsaThb
NONHOCTLIO (SuperFetch)

* ASLR - TexHomnorusa pasmeLleHusa
MCMNOMNMHAEMOro Koga rno crny4vyamHbim
agpecamM — CHMXaeT agp(PeKTUBHOCTbL Page
Sharing

Be what’s next.
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Second Level Paging

e CBOMUWHI CTPaHML, MaMATU Ha XXECTKUA OUCK
Ha YpOBHE rmnepBmn3opa

* [MNepBU30Op He 3HAET, YTO NPOUCXOOAUT
BHYTpU rocteBbix OC

Be what’s next.



Second Level Paging

Uem 3TO nioxo?

* Bbirpyska B dpann nogkadkm obnactu
namMaTn sapa rocteBbix OC

» [IBOMHAA nogkavka
 [lageHne Nnpon3BoOANTENBLHOCTH

Be what’s next.



Second Level Paging (1/3)

[Tpobniema 1: CBonuHr pecypcos sgpa rocteson OC

— “the guest operating system will never page out its kernel
pages since those pages are critical to ensure guest kernel
performance. The hyperv:sor however, cannot ldentlfy those
guest kernel pages, so it may swap them out. In addition, the
guest operating system reclaims the clean buffer pages by
dropping them. Again, since the hypervisor cannot identify the
clean guest buffer pages, it will unnecessarily swap them out
to the hypervisor swap device in order to reclaim the mapped
host physical memory.

— -Understanding Memory Resource Management in VMware
ESX Server p. 9-10;

http://www.vimware.com/resources/techresources/10062

Microsoft

Be what’s next.



Second Level Paging (2/3)

[Mpobnema 2: ABOMHOW NENIKUHT

— “Assuming the hypervisor swaps out a guest physical page, it is
possible that the guest operating system pages out the same
physical page, if the guest is also under memory pressure. This
causes the page to be swapped in from the hypervisor swap device
and immediately to be paged out to the virtual machine’s virtual
swap device. Note that it is impossible to find an algorithm to
handle all these pathological cases properly. ESX attempts to
mitigate the impact of interacting with guest operating system
memory management by randomly selecting the swapped guest
physical pages.”

— -Understanding Memory Resource Management in VMware ESX
Server p. 9-10;

http://www.vmware.com/resources/techresources/10062

Microsoft
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Second Level Paging (3/3)

* [Mpobnema 3: Npon3BOANTENBLHOCTb NAMATU NPOTUB AMUCKA

— [Hoctyn kK namaTu:
e DDR3-1600 =5ns; DDR3-1333=6ns
e DDR3-1066 =7.5ns; DDR3-800 =10 ns
— [louck gaHHbIX Ha aucke (disk seek): -8 milliseconds

— @Popmyna cpaBHeHUss DDR3-800 u gucka: .008/.000000010
« DDR3-1600 B 1,600,000 pa3s bbicTpee ancka
« DDR3-1333 B 1,333,333 pa3 bbICcTpee Aucka
« DDR3-1066 B 1,066,666 pa3 bbicTpee ancka
« DDR3-800 B 800,000 pa3 bbicTpee amcka

— Dual layers of paging

« YpeamepHoe ynotpebrneHne cHuXaeT Bally NPOM3BOAUTENBHOCTb Ha
MNOPSAOKMN...

Microsoft

Be what’s next.



[TageHue npon3BoAUTENTbHOCTW

» -Understanding Memory Resource Management in VMware ESX

Server p. 16;

htto://www.vmware.com/resources/techresources/10062
5.3.2 Oracle/Swingbench

Figure 11 presents the throughput of an Oracle database tested by the Swingbench workload with different memory limits when
using ballooning vs. swapping. The throughput is normalized to the case where virtual machine memory is not reclaimed.

Figure 11: Performance of Swingbench when using ballooning vs. swapping
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Llennin Dynamic Memory

BbiCOKMN ypOBeHb MMOTHOCTU VM C
MUHUMAanbHbLIM BIUAHUEM Ha
NPOM3BOANTENTBHOCTb CUCTEMBI B LIENTOM (KakK
XocTa, Tak n rocteBbix OC)

OanHakoBO XOpoLUo paboTaTb C pasfnnvyHbIMU
Tunammn Harpy3ok VM - Hanpumep, cepsepamu
NN geckronamu, C MUKLLMPOBAHHOW Harpy3Kkou

NobaBnsaTb MUHUMAanNbHYHO HArpy3Ky Ha CUCTEMY,
OCODOEHHO - NMaM4aTb

[lpoxoanTb TeCT — «Bpoae, 3TO BbIrNSAANT
NpPaBUIibHO»

Microsoft _



3anycTunu BUPTYyarnku

] PUHaHCHI
[Mpogaxu
B Paspabotumku- - 8 GB
---------------------------------------------------- 6 GB
---------------------------------------------------- 4 GB
---------------------------------------------------- 2 CB
J- M —Memory management
Specify a set amount of memory for this virtual machine, or let Hyp:

3 BM
3anyLieHo

amount dynamically within the specified range.

! " static
[ 512 me
HacTponku | | & oynamic
NnamMAaTn Startup RAM: [ 1024 m8
BUPTYarok Maximum RAM: [ 4006 B

machine, that Hyper-V should try to reserve as a buffer.

v

95%

5%

Specify the percentage of memory, based on the workload of th

T=0 T=15 T=30
cero namsitm 8 GB
crnonb3yetcsd Buptyankamm 3 GB
rTMnn3aumns NnamMmaTu 37.5%
Microsoft
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[Mpowno 15 MUHYT...

o) ®durHaHCUCTbI
- WHAHCBHI 3anycTunm oTyer,
M poaaxu pa3paboTynkm
KOMMUITMPYHOT
B Paspabotumku- - 8CB | N NPOEKT ol

"""""""""" o T R 3 BM
3anyLieHo

amoupt dyngmically within th cifi nge.
T = O PSR SEE R = T=0 T=15 T=30
y [“522 e Bcero namsatu 8 GB
HacTponku | | & oynamic
NMNamMaTn Startup RAM: | 1024 MB MC”O”|:"3yeTC$:I BM 6 GB
BUPTYanok Maximum RAM: [ 40% e YTunnmsauma namatu 75%
Spedc:fy ﬁ\; percentage szf m|§mory, based on the tv;\:::i:rfléload of th
machine, that Hyper-V should try to reserve as a 7 -
Microsoft
59, B lY=l L 95%, Be what’s next:




[Mpowno 15 MUHYT...

®PuHaHCKCTHI
- duHaHChbI 3anycTunu oTyer,
N POAAXM pa3paboTynkm
KOMNUNPYIOT

B Paspabotumku- - 8GR | = NPOEKT ol
BT

®PurHaHCUCTBI
3aKOHYUIIM OTYET,
paspaboTynkn
cobpanu un
TEeCTUpyloT, IT
3anycTunm CBot
BM

3 BM
3anyLieHo

J_I_ . A - ine, or let Hypi
amo yn, ly within Ci nge.
T = O PSR SER R =5 T-0 T=15  T=30
) [z v Bcero namaTtu 8 GB
HacTponku | | & oynamic
NMNamMaTn Startup RAM: | 1024 MB MC”O”|:"3yeTC$:I BM 7.5 GB
BM Maxmmeav: [ 0% w8 YTunusaums namati 94%
Spedc:"fy ﬁ\; percentage szf mlsmory, based on the tv;vof:gelfload of th
machine, that Hyper-V should try to reserve as a buffer. -
Microsoft
59, - lY=l . 959, Be what’s next:




[obaBneHue/yaaneHne namaTn

» [lobaBneHne namaTu

— 3agencTBoBaHa rocteBasi oc
e Synthetic Memory Driver (VSP/VSC Pair)

— Hukakon amynaumm co cTopoHbl Hyper-V
— Jlerkmn n ObICTPbIN NPOLIECC

* YOoaneHune namsaTu

— 3anpoc Ha yaaneHue namaTu

— Vicnonb3oBaHue Ballooning
» «[MopTnT» NokasaHua task manager B rocteson OC

Be what’s next.



YMeHbLUeHue namaTu

° ,D,J-l ﬂ yM e H b LU e H M ﬂ I-I a M ﬂ TM I:Ieliav:‘he/:;p - Sysinternals: www.sysinternals.com E@
VI Crl On b3yeTCﬂ b a I | O O n d i rve r Use Counts iProcesses [ Priority Summary | Physical Pages | Physical Ranges [ File Summary I File Details |
—  «OT14uyXgeHuo» nognexar TONbKO
Hel/ICHOJ'Ib3yeMble O6ﬂaCTV| NnaMaTn N
Usage s Total Active Standby Modifie
— [pwn «oTuyxgeHnn» obnacTtb - e =
NaMSTV 3axBaTbiBaeTCH L :Driver Locked 1,011:512K 1,011,512K mrl
Y Process Private 106,176 K 938,080 K 7,596 K
apaneepoM balloon n nome4vaetcs o e st i
kKakK Driver Loc ked =Nonpaged Pool 69,820 K 69,812K
Paged Pool 31,624K 30,212K 1,412K
— [pun pobaenexHun namMaTy apansep e, I b
MOXET BO3BpaLLaTh 3axBaq4eHHbIE Falos Seski L i
e S ROCTParcTBa el ek ek
 Takum o6pasom, rocteBast OC =
«He 3aMe4aeT», UTO NaMdATb
«OTHUManacb». [1ns rocteBou

OC namaTb Kak bbina, Tak n

OCTaeTcs, N1LUb Ha BpeMs
3axBayeHHaa gpanBepoM.
Microsoft
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Dynamic Memory

g Settings for Dynamic Memory Test !El E I

lDynamic Memory Test LI 71

f Hardware

.

“1l Add Hardware
1 BIOS

W Memory
512 MB
D Processor

irtual pro

(=& Hard Drive

= @it IDE Controller 1
&% DVD Drive

one

= SCSI Controller

External

¥ com1

¥ com2

H Diskette Drive

Management

»

(=) @I} IDE Controller 0

nic Memory Test.vhd

U Network Adapter

[l Memory

You can configure options for assigning and managing memory for this virtual machine.

—Memory management

Specify a set amount of memory for this virtual machine, or let Hyper-V manage the
amount dynamically within the specified range.

" Static
RAM: 512 'MB
{¢ Dynamic
Startup RAM: ITZ- MB
Maximum RAM: [65536 M8

Specify the percentage of memory, based on the workload of the virtual
machine, that Hyper-V should try to reserve as a buffer.

1
5% J 95%

.
=l

{3 | Snapshot File

ij Automatic

save

—Memory priority

Specify how to prioritize the availability of memory for this virtual machine
compared to other virtual machines on this computer.

Low L High

~() Specifying a lower setting for this virtual machine might prevent it from
starting when other virtual machines are running and available memory is low.

Restart if previously runnin

_-Li) Automatic Stop Action

oK I Cancel Apply

Microsoft

Be what’s next.



TpeboBaHus

* TpeboBaHUA K XOCTY:
— Windows Server 2008 R2 SP1
— Microsoft Hyper-V Server 2008 R2 SP1

e TpeboBaHus k rocteson OC:

— Windows Server 2003, 2008 & 2008 R2
* Web, Standard, Enterprise n Datacenter Editions
 32-0buTa n 64-6uta

— Windows Vista and Windows 7

* Enterprise n Ultimate Editions
* 32-buta 1 64-6uTa

Microsoft _
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Startup & Max

* Startup: 4OCTaAaTOMHO NaMATU ANA cTapTa
VM
— BIOS Hnyero He 3HaeT DM
— ['ocTeBasg OS MOXET HNU4Yero He 3HaTb 0 DM
— Default: 512MB

e Max: He Ha3Ha4danTe VM oonblLue 3TOFO/
MaKCUMarbHOro 3Ha4YeHus S

— Default: 64GB

Be what’s next.



Pressure & Priority

* Pressure — 3TO KOHUENT
— Kak mHoro namatn y VM cenyac?
— Ckonbko namsatn VM Tpebyet?
— OTHOLLEHME N eCcTb «pressure»
— Pabortaet ¢ “committed memory”

* Priority: Kakaa VM nony4yaet namAThb
nepBou
—.1-10,000: default is 5,000
— Bornee BbicOKOE 3Ha4YeHmne boree NpuopuTETHO

Be what’s next.



Memory Buffer

« Kak MHOro “cBoboaHON” namMaT Mbl
OOIMKHbI OCTaBUTb ANda VM?

— [1o3BonseT pearnpoBaTtb Ha «NYybCUPYOLLINE»
Harpy3ku B rocteson OC

— MoxkeT ObITb 3aHATa NOo KelLl

‘A xoten 6bl cCKOHUrypmposatb Mon VM A5
TOro, YTOObI Y HMX ObINIO OKOJo -20% cBODOAHOM
namaTn’

Be what’s next.



ApxuTtekTypa Dynamic Memory

. . Microsoft Hyper-V
Guest Appllcatlons Dynamic Memory Components

Memory
Balancer
VMMS Interface

DM
VDEV/VSP

Memory GMO

Balancer
Memory

Manager

Windows Windows
Kernel Kernel

—_—_—

Hypervisor

Microsoft

Be what’s next.
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Dynamic Memory APIs

 [locTyneH nybrnn4Ho

— http://msdn.microsoft.com/en-us/library/cc136
856(VS.85).aspx

— Ncnonbaytotca WMI-nHTtepdencel DMTF

Hyper-V Ul Hyper-V WMI

Maximum Memory Limit

Minimum Memory Reservation
Startup Memory VirtualQuantity
Priority Weight
Dynamic Memory Buffer TargetMemoryBuffer

Dynamic memory enabled DynamicMemoryEnabled
i Microsoft
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3 wara...

e YOenoutbcs, 4YTo VM rotoBbl K OOHOBIEHNAM
e OOHOBUTbL XOCT
» OBHOBUTL Guest Integration Services

Microsoft

Be what's next.



3akKknyeHue

* Memory Overcommit - MapkeTUHIoBoeE
nyrano

DM npeBpallaeT NnaMATb B TAKOU Xe
OVUHaAMUNYECKNU PeCcypc, Kak 1 npoLeccopsbl

« DM no3BonsieT obuTtbca bonbLuemn
KoHconmaauum 6e3 yuiepba ans
NPOU3BOAUTENBHOCTHU

Be what’s next.
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