TRHALE 228 77 [ e E R

2A-02

Joooobooobooobooobooobooobn
Jooobooobogoogood

00 ooooof

oooot

ooot

000000000 00000 00000000
‘000000 000 0DOoo0oO0

1 0000

oboobooboooooboooooooboooonog
oooobOoobooboooboo.0oboooboon
ooobobobobobobobobobo. oo
gboooobobooooobooooboboooon
goooooooooooooSooooooooo
gboobooboooboob. ooooobooooooon
gbooooooooooobobooobooboooon
goooboooboobooboobbooooooo.
gboooobooooooboooobobooon
gooooa.

2 JOogdo
gooooOooOOoOoooboooooOoooood
00000 [)2@E4ooooo. 000,Linux KVM
000D0D000000D0O000,Kernel SamePage
Merging D OO OO (KSM)[5. 0000000000
000 KSMOOOOOODooooooooooo
000oooooooooog [e).

3 OUooboooooo

KSMOOOOOOOOOOO0OO0O00000000
00000000000. KSMOOO0OO00O0000
00000000000,0000000000000
000000000000000000000000
000000000000000000000. 00
000000000000000000000000
0000000000000000000000 [7).
000000000000000000000000
00000 O0SO0000000000000000
[8][9). 00ODDDOOO0OO0OOO0O0DO000OO0OOOO
0,000000000000000000000. 0

Consideration about the computer resource reduction
focused on the library duplication between virtual ma-
chines Tsukasa Pierre Nakao!, Yoshihiko Sakashitaf,

Makoto OyalfShonan Institute of Technology, Graduate school
of electric and information science

fShonan Institute of Technology, Department of Information
Science

1-13

gbooboobobooboobooboob,boooboo
goobooboooobo,oobob vMOoOooooo
oo oooob. oooboo
o0oooooooooo osSuooooooooon
00O00O00O0O0.0Db0Db0b0000 LinuxO0OO
gbooobooboobooboobuoboooooo,bo
goodobobobboooooobbbboooooboo
god. bbb ooooboooboboboboo
O CentOS7 O Debian Wheezy 000 . OOOOOO
0000000 ooag /proc/PID/maps 000000
goboobobooobouoobooboobuobobo
ggodobbbooooo.oobbbooooo.

010000
(ON] 0000 |0D0boooooooo
Debian 65 49
CentOS 98 157

Debian O CentOS OO OO OOOOOCOODOODO
gb,000ooboooooobooobooooooobon
gooooboooooo.ooo,000boooobo
goooogoggog,oopoooooooo osono
goboooobooooooboobooo.ocooooo
gbobooboobobobobobobob. ooo
gbobooooooooooboboooboobooon
gbooooooooon.

4 0ODOOOOOOO
O00O0000000000000 Linux Kernel-
based Virtual Machine 000 (KVM). 000000
goboobooboobooboobooboboo
ooooooooo.ooooo, 000000000
oooooo oSO LinuxODOODODODDD.

5 Uouudoboboooobobobodgo

ooooooooooosuooooooooooo
goo,0000boooooboooobooooon

Copyright ©2015 Information Processing Society of Japan.

All Rights Reserved.



TRHALE 228 77 [ e E R

gbooobo1oob0o0o0.

5ZhOS | HZHOS

|
' A 3R A E

O 1.0b00000oo00oooo

gooooooooooSooOO LinuxOOOO
gboooobdooooooboooobooboooon
oooSoooooooooOooobooooobooooo
ooooooooooooSsoooooooooon
gboooooooooooboboooobooboooon
O.000oSO0O0OooooooOoooooooo
gbobobooooooobooboobobobooo
gbooooooooooobooooboobooon
obooooooo.

6 Oooood

obooobooboooooboooooooboooonog
ooo.gbooooogo 2000.

GOTELF

| 1&":‘-[. v :iﬁd_sq-h:—u Sfrace | | "n-".".l.l.':r addreas Apace |
i Y,
' \Qe{nu*,kvth
‘ “\'ﬁ_l b
! VM [ PT.
. — e
VM, addreas apace VM address space

Host address space

020000

ooooSOOooooooooooooooooo
oooooooooo.ooooooooooog os
oobooO0ooooboooo.ocooooooooooon
goboooooboooooooboboooobooboooon
oo0oooOoooooOoooSuooooooooono
OO0. 000 oSUoooooooooooooooo
oo0bo0dd0 emuO00000O00.00000DOO

1-14

0oSOoooooooooooooooooooo
gooooooOoooooooOobob. ooob oso
goobobobobobobobobobooD. O
gbooooooooooobobooooooboooon
go,00oobboooobboogooooooooon
o.0000000000OooooSsooooosoo
obooooooooooboo. o000 gemuO 00O
vMOOODOOOOOOOO,gemu0000O000O OS
gboboobooooooboooooooobooooo.
go,00oobboooobboogooobooooooon
LibvMI[10]DO000O00O0O. 00O osSouoooo
goSstoooooooogo,obooooboboobooboo
goobobobobobo. oooooobooooo
gooooSoooooooooooooooooon
uo.

7T 000

obooooboboooboooobooboooonog
obooooooo.

oood

[1] EDOUARD BUGNION, SCOTT DEVINE,
KINSHUK GOVIL, and MENDEL ROSEN-
BLUM:Disco: Running Commodity Operating
Systems on Scalable Multiprocessors OSDI97

[2] Grzegorz Mios, Derek G. Murray, Steven Hand
and Michael A.Fetterman:Satori: Enlightened
page sharing (USENIXO09)

[3] CarlA.Waldspurger:MemoryResource Manage-
ment in VMwareESXServer (OSDI ' 02)

[4] Diwaker Gupta, Sangmin Lee, Michael
Vrable,Stefan Savage, Alex C. Snoeren, George
Varghese, Geoffrey M. Voelker, and Amin
Vahdat:Difference Engine:Harnessing Memory
Redundancy in Virtual Machines (OSDI08)

[6] Andrea Areangeli, Izik Eidus, and Chris Wright:
Increasing memory density by using KSM, Pro-
ceedings of the Linux Symposium 19-28, 2009.

[() OO0 0000 0D0OOO0 :000000OOOD
goooobooooooooooooooog
00 SIGOS 2014-08-128,102, pp.1-7,2014-02-27

[/ OO00D0000,0000:Linux 0000000
000oodooooo,0oodoo bpSOd
000, vol.2012, 10.32, pp.1-5, 2012-09-06

[ DO000,0000000:000000000DO
gooSsgoooooooooooonono DICOMO
(2013.7.12)

[0 00 DO0OO0OO0O,00 00:00O0OoooOoOoO
oo0o oSUoouooooooooo osuod
oo 0760 O0O0ODOOO OOOO

[10] Bryan D. Payne:Simplifying Virtual Machine In-
trospection Using LibVMI SANDIA REPORT
SAND2012-7818

Copyright ©2015 Information Processing Society of Japan.

All Rights Reserved.



