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o HolA = Ag-oe, o}L}J A=E 0Sell el e &3wtse] & v
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AIZHCPU time quantum)& ™W2e] ZAol| AH|s]oF af= TAIH o] EAsHA HT}.

o X fn iy

[
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AAjdle] mEw == o S5l oAste] AR v AdFo] e M HAl RuUE AlXREE AlTd

= 2% AA]dq

% 32 AAe] wE Y FERo] 7S Aty 98 vEd =

2 4 Ao whE s de)Re] 7S Adstr] ffal ek =

=5 WA = 82 AAfdel mE mxy Add FAS Awstr] f& ved =9

% 9% AA wE =xF 'l velA 3] Feo]x] Q) AEshe WHS AWty 9 el =3
=102 ZEA2Y 3 oA &3 A S FE6] A% WS AWsty] Sl v =

E 118 w2 swe] dE A 71Ee dRE) s ek w .

v

g QA5 fa A WE
Axeel g AAF Aol e AAelel 1%A B4 tste] Mk on Agar Axdel 71%4 54
& wr Wae Agelr] 98 FAY BAL o8 Anelns .
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AAd o] 7|eEoket #HEE FPo E3 Fol= 1) “USENIX ATC 2007: Virtual Machine Memory Access
=1

Tracing with Hypervisor Exclusive Cache” % 2) ACM VEE 2009: Dynamic memory balancing for virtual
machines” 7} At}.

A A" 1) £39 4%, dEg WA (memory overcommit)® F 7 o]ie]l 74 wAI(Virtual Machine,
el shtel st=slo] wAlelA A s2E wf, Z4zte] 7Y walog Ax ddEE By AR o)A Z
| (physical memory page frame)9] & Z+7+e] 7M walolAl &95= 7|A] Ale]Z(cache size)Z WA g
omX Q3= 7ol st JHAEC] Utk 7N, EHE Fg w2l #HolA] Z# ¢ (physical memory
page frame)®] & xAQste & w, stelHRlo|AR Z+ 7P WAl A GREES A WEE AN
(exclusive cache)® #E3tar, wie}d FHAe] 438k dlolelEe] e H(access)S FHToamHm Z+ 71 1
2le] ajeba AfAlel gk el S (miss ratio curve, MRC)E o),

MRCE o] &3le] AR wWEe A7|7F S8 A%, 4 7 HAle A& (niss rate)®

o] wsls F4slar,
o5 o]gsle] RE 7MY WAl Aul&(miss rate)] 7131t (geometric mean)©] A7} HE A

7} 714 e
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9 HolA =YL S 7HF A (beneficiary W)o2 8tgdle] 22 =glo]n](balloon driver)E 3
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dar, Al

E(page fault)’} dojuEs 53 HE(privilege protections A3l s HolX2e] H
]X17} & 4 JEE oM LRU(least recently used) Z|2EQ] EHEo] sl LRU 3| ~E1H
2E 0S ol agk Alo] =(swap size)® EUEH (monitoring) & 93 ZEA S HAPAAA w3k
Mol &S RUEPET. LRU S|2EIRE o]&3she A, WEYZE FoE5 A59 A v
(cache miss count)@tS F43ta w3t(swap)H+= #E 2] A7)E o] &3t Elof at& wWEEY F& F4%
o}.
oje} FAlYl FPHE EE 7HE il dieiA wEEe & SEAY Ed o HA
(page miss count)& &ol= AL 7IFo® star, ol7ls HAstd & s 4
Aate] 72k 7P wale] WEEE FoloF A olUW Foof A&t A7t A g9 2AFS AA g
AAlde 7)e
cache)®Hs o= 3
£ Adgsr] g M
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S
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ot

o5t MAel] thate] WY wRL FEatel A APHAZ Wk ©, ARE mWe AA NgE
urk G AN stel MuRE AQ ®, B owge) Wk AYE Wl AR FYHE Ao] obde
|

o] 7l=woke] el AAE 7 ARbd golsiAl & = s Aol

Pa
%18 Al o b Azsge] PAS tehd Ewelth w2 AAdd ot s el muE A2
(100)¢] 74 vhehd weolth,

AAlelo] W 7 mal EUE AAE(100)2, Y 2E(110), s A R(12003 HRe] A Ay
(130)5 =3t

Al EUE 1i%§(100)°1 Xﬁ*ﬁﬂ—t— AL, & =l (30) A &

of &g e wre|e) gho] HAl =] w9
28(100)2 7 walel Ao v 23 2t w=(on-
”1 4 Uﬂ*ﬂ dgFs =4I

AAleel] wE g E8H(110)9] +de Ayl A dEkd =uolt),

(11005 559 AZE A0, 1D EFH #HolA Zy ¢l T HH 7H/\](buffer cache)i AL
ol#] e (page frame) S+ FEdtaL, HlolH ol Wi AHHS 7€
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EX
B4} ¥l (unclassified pattern) o2 &8k 4=

>~
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EH(110)7F 71 mAlel Abgehs wxels oA B AAME ARgehs Holx ZHdErt FE5=

A A e A2E A0, 1DAM SholE(hypercall function)E 3kl AolA A (page
cache) 298] ol Zalgle] 4}, Al R AAES Y WA BUE AL SR AH FEFE gl

o}

unh FARCE, 7] PAe AZE LGAA] M3 AA el ZEN W AR Aol Zede F7,

AR, ARG FRol Z47ke] Be] WAHASS M WA BUE A20000A SeFE solnE 3

4% 5FHES 2 Aol AZE NS FIBOA, GAHoR omel L % AP A
S

i °
=zl HARE ot oluf, F|F AXE FFAAE #HolA HolE(page table)d Fa49} 7P F4&
hys
z

ll‘

(virtual address)& @7 AEslo] &2 F2(physical address)& 0401 g5 s sk dd 2y
(110) &= #elA ZH LS gt Rl 7|28t 2} A2RE 9AA &3 #Holx 2 F HF A=
ARSE = Fo]A] ZHE S FE3.

= WA HOW‘OE—E “ASPLOS 2006: Geiger: monitoring the buffer cache in a virtual machine
environment” =g B3 U oA Y F& WS ol&F 4 .
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glojEo] Wy FAlel &F wimele] Hapgth, ol HE= HEEE T 2EA doEE Y
(caching)3HAl == W3 Aol &g wnelo|ng 7P vl BUE AJ2=8(100)S o] vlRe]e] FaE5 Zo}
o] #EstA fek. #eEa e doA] ZEdoR AR dolEl7t EojoAl HW FHE(eviction) B AA
fo2 AXeAY, Yz 9r)/27] §lo] AFEE HolA] Ly o] AANEEH = Aol FE(eviction)E <l

A,

HE Tl HZ(access)H = AEFAQ E5(block) (F2 oA ZHd)E 9ov|ste
Bo g X e JPHEL vl €l (unclassified pattern) &8 A 2]git}.

oMM F2et= ol &2l Aol (application) = A (file) oMol AL

_N

1A, E 2ER(110)= o Zd Aol delM e £k Aol BAE M 7 T mlelA A= =
ZA| = (process) S AT 7P wAlolA A= ZEARS PR 7h AR oA HeolsE 7
il
.

715 dA2=H F(Intel ArchltectureJ 39 CR3 FR2EH ZhH)e W3lE 7]Fo 2 31y, o]Z Ealo] dA of
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gizyq oq_g /\ h;]_

;3R 82 Ao mE Hxe] AdY AAS AWsty] fs vEkd Bt k= 62 7] v
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gy, AAlde] wEd, WyE 2 Ho|AS o]ty YUY IS ARE SAAAI} ofd 7Y wal
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43 WrgsE 94 2 8 7HAF WAl(beneficiary V
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E ZglolW 2 g9eh(706) o= =3 7 Mol AAlEHE s A HE Sloln ] siA(705)0] o8] AL
g 4 JEF 3.

o] Wil A 7 WA 2AEHIY AT B AHAA A k. 7 7MY HAe @4 dnEs)
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