BIRLBER

S

IPSJ SIG Technical Report

1.

XU®IC

ﬁlu\lﬂiﬂo)ﬁ I‘EE%E L7
)Y —ARBREBORSE

B

BEE : Linux Kernel IZfHAAAMH T 2 KVM(Kernel-based Virtual Machine) @ & 9 12, BEE OS © VY
Y — AEBRER T LR AE T 2. 20 &) BAELEBORE L LT, 0SDY Y —AEH
JidtZ2 A U 723 e R O BT 3BT & % L [FIRFIC, BEEE OS & BRI E WIRAHBEE %
fRtcE 2. —7, (WEBEIIITEE OS Y Y — AEH ) S EHEEE 2RI 2720, fHlx OB DR
WEBE LK) Y —AEHEEI T2 2 LIRS TR, COBEEZRIRT 272012, RIEBE
DREZZBR LY Y — ATIEBMZRE T2, VY — ZAHEEM I, REBEOEHTHZ £ LT
policy &, policy 23D g’ﬂiui)ﬁiﬁfﬁ@ VY — Ri#E 2 FEET 5 peacemaker £ 2 FEEEL Twb, GAfFL
720 Y — RGPS 2 KVM IS8 UMERE IR 2 9E0 L 72 7528, IR O MR 16% 1 L, VY —
AIEREO A2 AT 5 <‘: MWTE,

Proposal of the Resource Adjustment Mechanism for
Virtual Machines

KENICHIRO HIicASHI!

Abstract: There is a mechanism for virtualization of the Operating System to use the existing resource
management. For example, KVM(Kernel-based Virtual Machine) uses Linux Kernel’s resource management.
The virtualization of such mechanism has not only efficiently virtualization development but the advantage
of providing a virtual machines with high affinity existing the Operating System. On the other hand, it is
not easy to realize flexible resource management in consideration of an individual virtual machine charac-
teristic to come under an influence of the resource management of the existing OS directly. To solve this
problem, This article proposes the resource adjustment mechanism considering the characteristics of the
virtual machines. The resource adjustment mechanism has policy and peacemaker. Policy is summary of
virtual machines policies. Peacemaker gets every virtual machine resource information and adjusts resource
allocation using policy via the Operating System. Using prototype of the resource adjustment mechanism in
KVM, Performance test indicates improvement of virtual machine about 16%.
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No. B 44 Hre
1 | void set_kvm_nice(struct task_struct *, long) FE—GITHE L 7R 5 4D nice il % 3E
2 | int get_kvm_nice(const struct task_struct *) BB THE L 7 RIEBIE D nice %z )
3 | int get_nr_kvms(void) AT b RICHTET B RIEBSE SR 1)
4 | void get_physical_cpus_loadavg(struct cpu_loadavg *) | 1 27[t], 547, 15 7ED CPU AffE# % 551 BURTE
5 | struct kvm_list *get_max_kvms_ nice(void) AT & ETiRD Y nice fHZ RO REBREL % (1
6 | struct kvm_list *get_min_kvms_nice(void) AT & T bR nice % R REBREL % (1)
7 | struct kvm_list *get_max_kvms_prio(void) AT L ETR S BB 2 RO B 2 1)
8 | struct kvm_list *get_min_kvms_prio(void) AT A ETROIRERE 2 RO REBREE 2 )
9 struct kvm_list *get_max_kvms_usage(void) AT L ETE S usage 03 WIKARBREE 2 Hi )
10 | struct kvm_list *get_min_kvms_usage(void) AT L ETHRY usage DMRWIRKAEBREL %2 Hi )
11 | struct kvm_list *search_pid_from_peace_list(pid_t) BRI THELZ7ut A ID 206 Y IREBREE 2 R L IH D
12 | void add_kvm_list(struct task_struct *) EBIBCTIRE L 7 BB 2 A EON SRIE N
13 | void del kvm list(pid_t) BB THRE L7 7 ut A ID OEEREE 2 F R 5 HIlR

# include ”peacemaker.h”

int peacemaker_policy_main(void *arg){
FIH S 2 28D IHHL;
schedule_timeout BI%IC & 2 FEITRIFEEE;

while (3 A 7 & FIC{RARBREEAS 1 DDA EFALE) {
/* CPU M2 S */
load_ave = get_physical_cpus_loadavg();
if(load_ave > 90%){
J* B b EEIEEE MR BB 2 R */
target_-vim = get_min_kvms_prio();
J* A1 — % VB task nice() 7> 5 nice fifi & U3 */
nice = task_nice(target_vm);
if(nice < 15)
/% BRI DS (BT O CPU S & Ml */
set_kvm_nice(target_vm, nice+1);
Yelse if(load-ave < 10%){
/¥ fe b BRI EE DS O AR & BN </
target_vin = get_max_kvms_prio();
nice = task_nice(target_vm);
if(nice > -15)
/* BEREORWIRAREI O CPU #IY4% 8 */

set_kvm_nice(target_vm, nice-1);

N /

B 7 {RMEBEEED nice fHZFHET 5 policy DIMRAI M

IAFES 20k 770 AR W RAEEEI D CPU Al
R ZHHIL, P73 CPU Dl 15 3RO FHHD 10% A

© 2012 Information Processing Society of Japan

&2 HBB
HH MR

VB CPU Core 2 Duo @ 2.53GHz
VX EY 4GB

B Ak OS Ubuntu 11.04 (Linux2.6.38)
KVM module kvm-kmod-2.6.38-6

7A R OS Fedora 15 (Linux2.6.38)
FALAEY 2GB

NvF <=2y 7F UnixBench 5.1.3

WOEG, AT L LICHHET 2R 702 ZESEEOR
WRKABIEEIC CPU V) Y — A% % S EI D YT 5 policy % U
fili L7z, FEERER 2R 3 ITRT,

2R E L ToMReiE 2 7 System Benchmarks Index
Score DHfiE L, #HHE KVM & Hlg LTV vV — A JHREHERE
ZALAAA R KVM X, £ 16%DHaem L2 R Lz, 2
DI EDS, VY —RHEERED policy % peacemaker D3
PHARRICHERE L, (REBREEERE DM L2 X5 2 L A3A]HE &
S25. ¥, BEEE, 1/0 WHEROHiEE b, 5
KVM &L TY v — A8 2 il AIAA 72 KVM T
135 8% 689 40% & m VR IA 2R L 7z,

INSDFRED S, K7L AITK L% CPUY vV —
A%EY YBTS CFS ZfEH L 7z Linux Kernel IZE8 W T,
CPU OHFRDLIC & » TIARERERIC§24it 9" 5 CPU Y vV —
AZHEETE DL EDMERTE /2, 72, KiEkMaEs b
BHERCE oo/, KVM T YV — A TR % fl
PIAATZGETYH, d— =~y FOEEII I &Il
T&E3.

6. BOEMAR

Linux Kernel I8} 3%V YV —RE Y ThFESTEE LT,
Linux Kernel D 70X A A7 ¥ 2 —7 2 WAE L, FIFBRE



BRLEZSARERS
IPSJ SIG Technical Report

Vol.2012-0S-122 No.15
2012/8/1

&3 HEERR

U — AR 2

FHillivE H BHED KVM  asa s kym TERER B
Dhrystone 2 using register variables 1004.2 1085.7 8 %
Double-Precision Whetstone 334.5 376.2 12 %
Execl Throughput 52.5 55.1 5%
File Copy 1024 bufsize 2000 maxblocks 76.1 97.0 27 %
File Copy 256 bufsize 500 maxblocks 41.3 52.7 28 %
File Copy 4096 bufsize 8000 maxblocks 142.3 192.1 35 %
Pipe Throughput 20.0 28.0 40 %
Pipe-based Context Switching 13.5 17.3 28 %
Process Creation 13.3 13.8 4%
Shell Scripts (1 concurrent) 34.6 39.5 14 %
Shell Scripts (8 concurrent) 36.7 35.1 -4 %
System Call Overhead 112.7 113.3 1%
System Benchmarks Index Score 63.2 73.1 16 %

WKL L7 A7 P 2= v IR Y 2 EHT 5T [4-7]
BHsb, TRRARTY 21— %28ET 5TFHETIE, KVM
ZAHATEER LT AL v FEEEZ EDOREHSIC
WL Y —2AHLTodELZ LIAL I E3TES, L
L, FIFHAEDZAE S Linux Kernel H{&D 71t 2 27
P a— I BKIBICERE & 7o 7854, Linux Kernel 12X L
TZDOWERZE R M Z T UL 5 %\,

Linux Kernel D 70 v A A7 ¥ 2 — 7 DEFHEEHT 5
WR7 7 ANV ZHO L OHERL, > A7 ORI RIS
I—HFOFLEIEOY CHELETL2FIE B 2395,
DFETIE, ¥ AT 2B@FIZ Linux Kernel DZE % H£H
T, T ARTY 2 — 7 OEEREET L LHHHET
Hs. LipL, BHARELR NI A—=FINTOLADE A L
ATA AL T o AL L —vavicRonTns
R, IREBREICRE L 72 Y — R A RE 2 M, 21—
P AT L OBREIRNZ EPWICERL, > A7 20K
PICEOETREK 7 7 A V2L 2T IR S vk
ETEDI% o,

Linux IZ81F %) VY —RAEHFED—D L LT, Control
Groups(Cgroups) [9] 23% %, Cgroups %, CPU R, X
®Y, *V M= HEBEEDY) Y —RAEEMT LR >
Jegroup DA ICRERE & U CHER§ 5. $THlIc9iT 35 7'
A%, /cgroup DLT Dt e EHFEE 2 H65E LFEITT 5.
Cgroups Tl, 7B RHALTRIED Y V — AT %
T2IEDTEDLD, VAT LAREOAMRIL 7 12 A
BN D F R 2 IS BEAR 2 BICI38 X Ze o,

Z DALDIAHBIRE B Y — )L £ LT, OpenStack [10] 23
% %. OpenStack %, RIEBREIOEH), & TV Y — ARG
WEHS T A LIETFEETH A, LrL, REBREDY
YV — A%, OpenStack 225 EMET 2 Z L IZTE R0,

AR CEARIEBREE D V) v — AFRE 2 T % Fik
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LT, REBREES LY Y — 2RI AR DL Z @ R I S
L, REREORT: 2 EH~s VBB OA T Y 2 —
FIZTA—=FNY 7T AT 45 [11,12) b 5. KB
BORMEZBR LY Y — AEMPEHTE L 25—,
R~ e ARICKIEREIEDRRE L %25, SNl
KLY Y — A TIX, Linux Kernel A{4&IZ{EIE
ZMA50FIE% <, 5% Linux Kernel ® 7’0 & A X7
Y a2— 7% KVM OFEENEHICL > 5ATYH, Kz
BIEZREE Lk, i, VY —AFREEHBORMKE Y
V—AHOYTHEELTE LD policy EFERNRY
V — AFEEZ T peacemaker EIZTHEEL TW3, 2D
b, G Y — A DBINFELEDIN I 7 > TG4,
peacemaker D & % IR TIUTFIICWNIGRETH 5. £
7z, BEED policy ZWRHAJEETH D, VYV — AFNHEFEREDS
HIUL, policy \Zfhs A5 L THIMABHBEICEETH 5.

7. HHHIC

IRAEBEOREZEE L 72V Y — AR 054 Lk
EICOWTIR7, SEREL 72V v — AFPHEERE L, K
MBI OEM G2 E £ D7 policy &, V)Y — AL
ZHWCREBRER DO Y v — A% FET 5 peacemaker
DEREZ HAIE L 7. F 72, Linux Kernel AFIZEILE 2N
ZDMENR D, NHECRSTFE R OERE 25
72. CPU OFHFKICIEL 72 CPU VY — A D% Hfi 3
% policy THERL 72 & 2 5, @E OB & gL TV
V) — A FHEERERS 2 T D 2B T, K 16% o tEBEA 1
X5 EDPTET,

SHIE, D EDODY AT MIEBOREBE DR L 7=
BH0BMERSS, CPUMADY Y —2A2NRICED T,
AT LBET O Y AT LD policy BT % R E
Th 5.



BERNIE R THRES Vol.2012-08-122 No.15
2012/8/1
IPSJ SIG Technical Report

SEH

[1]  Kivity, A., Kamay, Y., Laor, D., Lublin, U. and Liguori,
A.: kvm: the Linux Virtual Machine Monitor, OLS ’07:
the 2007 Ottawa Linux Symposium, Vol. 1, Ottawa, On-
tario, Canada, pp. 225-230 (2007).

2] WE—H: 7T RARTY -k N5 5
BN T 255, RS 5 73 MeERE (2011
),

[3]  UnixBench: http://code.google.com/p/byte-
unixbench/.

[4]  Jiang, W., Zhou, Y., Cui, Y., Feng, W., Chen, Y., Shi,
Y. and Wu, Q.: CFS Optimizations to KVM Threads
on Multi-Core Environment, Proceedings of the 2009
15th International Conference on Parallel and Dis-
tributed Systems, ICPADS 09, Washington, DC, USA,
IEEE Computer Society, pp. 348-354 (online), DOI:
http://dx.doi.org/10.1109/ICPADS.2009.83 (2009).

[6] Tao, D., Qin-fen, H., Bing, Z., Tie-gang, Z. and Li-ting,
H.: Scheduling Policy Optimization in Kernel-based Vir-
tual Machine, 2010 International Conference on Com-
putational Intelligence and Software Engineering(CiSE
2010) (IEEE, ed.), pp. 1-4 (2010).

[6] Wong, C. S, Tan, I, Kumari, R. D. and
Wey, F.: Towards Achieving Fairness in the
Linux  Scheduler, SIGOPS Oper. Syst. Reuv.,
Vol. 42, No. 5, pp. 3443 (online), DOIL
http://doi.acm.org/10.1145/1400097.1400102 (2008).

[7]  Wong, C., Tan, I., R.D.Kumari, Lam, J. and Fun,
W.: Fairness and Interactive Performance of O(1) and
CFS Linux Kernel Schedulers, Information Technology,
2008. ITSim 2008., Vol. 4 (2008).

[8] Kobus, J. and Szklarski, R.: Completely Fair Scheduler
and its tuning, Technical report, Nicolaus Copernicus
University (2009).

[9] Prpi¢, M., Landmann, R. and Silas, D.: Red Hat Enter-
prise Linux 6 Resource Management Guide Manageing
system resources on Red Hat Enterprise Linuz 6, 1801
Varsity Drive Raleigh, NC 27606-2072 USA, 1.0-3 edition
(2010).

[10] OpenStack: http://www.openstack.org/.

[11] Kim, D., Kim, H., Jeon, M., Seo, E. and Lee, J.: Guest-
Aware Priority-Based Virtual Machine Scheduling for
Highly Consolidated Server, Proceedings of the 14th in-
ternational FEuro-Par conference on Parallel Process-
ing, Euro-Par ’08, Berlin, Heidelberg, Springer-Verlag,
pp. 285-294 (2008).

[12] Kim, H., Lim, H., Jeong, J., Jo, H. and Lee, J.: Task-
aware Virtual Machine Scheduling for I/O Performance.,
Proceedings of the 2009 ACM SIGPLAN/SIGOPS in-
ternational conference on Virtual execution environ-
ments, VEE ’09, New York, NY, USA, ACM, pp. 101—
110 (2009).

© 2012 Information Processing Society of Japan 8



