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ABSTRACT

Cloud Computing technology began to gain popularity due to being the technology to

help managing the resources of each organization to reduce costs and management. Currently,

service providers are highly competitive. Each organization is trying to improve.the infrastructure

and services. Each provider has a form of providing a wide range of services, from infrastructure

to applications to result in-more choices. Several organizations can test-the system or use the

service provider. However,.each application must consider a form of service appropriate to the

organization work ‘system to reduce costs, easily access, and efficiently/manage resources. The

study was conducted to.test.the work-system with different-hypervisors. The results would be

used to enhanace user’s understanding-and-decision to choose the form of cloud computing

system that is appropriate for the organization. The costs incurred would be reasonable and the

organization would gain the highest benefit.
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s Codename Sandy Bridge. Wolfdale Deneb U
< CPUD Famil 6, Mocel 20, Stepping 2 FamilyisMode! 17, Stepping 6, Re...  Family 10, Model 4, Steppi
= Socket 16A 2011 LGATIS AM3 (938-pin)
© Lithogeaphy 32nm 45nm 45nm The Wware Tools Service 5 running.

° Number of CPU's 1 4 1
* Cogesiper (PU % P2 -,
a'logicals per Core 1 1 1
B Clock Frequencies ™ J / /
' S SO
S A L

Iy L

3y .

JUD 3.8 Specification Physical [Server

WARIATNT ISRARA PAssinask “Tool i 1w T 38 2 nelidiaes une B unves
Sﬁ'ﬂyaﬁugmmm Virtial Machine AN anaaoy BiUss0buRasBaz B nves
Progessor, Metory, Disk =Driver e s #f Vitinal Machiie ildnageuiing
¥l Physical Hardware ﬁ‘fl CPU. Proecssor/ Architecture o (x86) %Qrﬂuiﬂ‘i ¥
athaoAsuiiisee PTG eI e a e afgdinadestunms
UszuTa Ay ifedavua Parameter A sipshaaridiu VMware, Hyper-V,
OpenStack Hypervisor mnmiwﬁ B

AUAS19T 3.2 TPRATILI Parameter i 02 1M NATOUNAMUA 5 Parameter
Sedszneudas nstszunanamdafiifnefoetunssiuIn (Integer Math), A9
szinaramdsiinadostumanaiion (Floating Point Math), maalseuranamdadi
Hen9pafUIRURNIZ (Prime Number) | msszananafifedesiunsesdisu

fo3ya (Sorting) uaz gavhefenslszuranamaeiuy Single Thread
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m'mﬁ 3.2 CPU Parameter

Integer Math (millions of operations per Secon- Anuase lumsa I (+, -, *, uag /)
ds)

‘ V : . ! Dv J o a
Floating Point Math (millions of operations per ANVANITa luMIAIHINnEINUNALBY
seconds) (.01, .0001, .00001)
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U il 3 LA anﬁ yaa'ldi5a
VU NS u%gs.‘ma‘lu oudhdani ,Qaq% ummwunhums

- mﬂﬂs‘zﬁﬁ@ﬂl ! 3Hyperv1sormms1m33

Tassvualitinisna donNevka-4-Parameter 1/5znoUA0ANNEINTD IUMSOIU

NATDY Pare

ﬂagamnnﬁwmme"mm, mmmmm“lumsdm%gaiﬁu"lﬁ‘l%ﬁ'wmmimmf,
anwasalumsidsudeyanmiaoanus uazganeswamiaalumadis

HUWANYT

] N ¥ o [ ¥ = = "3 1 Y o v 6 Y 1%
nansiiluenarsianulidmsumsldanuienisfinwwingu leygalnhlulduselesimunism

lidnsdilagiiadu dnviavnuiilvdnulasilent wagfasdadadadvesenalsynasaniinisinluly
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a
M13194N 3.3 Memory Parameter
Read Cached (Mbytes Transferred per second anuanse lunmsgudeyannniienny |
) UAY

Read UnCached (Mbytes Transferred per anwenmnse lumsodeyalaslildmioe

second) AN UAY ,
rite (Mbyled Transfemed per ssoond) anuaanso lumsdoudoyamisenaus
Latency (Nanoseconds (lower is better ¥raamu lumsidhaniaeaus (m

N 4
179 10 b Too&%! U .exe file 89
930N 3.9 Al flouanasiwazidn

Work dodd Ao ey wazd i Nile

MWLM LA : : a
s1razinoals. c"b"' drametér AINTUNATON-MA52 SRUGHGIL

A PN Y o 1y Y B = & ! Y o ] ¢ v v
wnasiiluenansianulidmsunsldnuienisfnyivingu ldeygreliihluldusslevdaunisin

lidnsdilagiiadu dnvisvnuiilvidnulasiient wagdasdnadadadvesenaisynasaninisinluly
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about Vware Tools
VMware Tooks for Windows: m
Version 9.0.5, buld-1065307

wmmmn Alrgtsrocerved. s |

mmmmmm;uswmm
treaties, YMware products are covered by one or more patents
lsted at <http:/wwm, vinware comgojpatents >,

YMware is a registered trademark or trademark of YMware, Inc. n
the Unked States andjor other jurisdictions. Al other marks and
names mentionad harsin may ba trademarks of ther respective
conpanies.

The YMware Tools Service is running.

31]‘?! 3.9 ‘Parameter Configuration U4 IOmeter

& 0'1 x Yy I3 a a
lumsnrias sl laun1T A1 1A Parameter 1M SN AT IEANTNINVDY

'4 A o o °
Viztyal Disk-nilataldmaan 3 10.3. 107160 1811903531710 § 1821 Worker (Thread)

WMDY DiskNABANT NAN DTN 2 Workload LA 1HUA Parameter N9

{ A N U
NOADTIAINI 11034, NITNANQ UISNINITNANOU N INITO INOUL U U FULAZIVY

MDY AeAeIToYyn Logical Bidck Sizg ¥ 1gS 12 KB M5 01fiuuminy 8 Block

U949 1 Physieal'Block Size (4 KiByte)
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JJI%I Aleolgla[mu] o]

D*Tm|m‘rm msmlmmhwul
= B, Al Managers  Global Access Specifications —

= 2 5128 100% Read100% Sequ.. | | [ide
{ | | | Defout

1

D Woker2 l : ¢ | |5128; 100% Read:100% Sequ.

| |512B; 75% Read; 0% random
| |5128.50% Read: 0% 1andom
| |5128; 25% Read: 0% random
| |5128; 0% Read: 0 random
4KB; 100% Read; 0% random
4KB: 75% Read: 0% random
4 KB; 50% Read; 0% random
4KB; 25% Read: 0% random
4KB; 0% Read: 0% random
4KB signed: 100% Read; 100.
sl 4 KB aligned; 50% Read: 100
| |4KB aigned, 0% Read; 100%
S8 ¥R 100X Read; 0 random
16 KiB; 75% Read; 0% random
16Ki; SO?Head O?landom e

gﬂﬁ 3:10 A9AT parameter UUIOmeter

MOy AR Parameter - iWe 15d usimaRousganinmlumseiu

b4
BT ugMaZIUUSTeM Tanan Bandnimalnsast s wazibea ldau

A1519N 3.4

m‘nsﬁ 3.4 Disk Parameter

Na% > SRR \:'la r\qy/Description

512 KB 100% Read, 100.%Sequential ~_giusiggating 512 KB uuuaay

512 KB 100% Read, 100% Random 91UT0YAYUIA 512 KB HuUgy

512 KB 100% Read, 100 %Sequential ﬁmu%y‘ammﬂ 512 KB Huuaay

512 KB 100% Write, 100% Random  (eudoyavuia 512 KB gy

512 KB Read&Write, 50% Sequential dmﬂ’fﬂyawm 512 KB 50% uazﬁuus’fagmmﬂ
512 KB 50% uuuday

512 KB Read&Write, 50% Random s1udoyavIa 512 KB 50% wazileudoyaviia

512KB 50% Huugu
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3.4.3 [IPerf3 Tool
P luanyazyoansniaun

Tumsnaaeuanuamisalumsivdedoyaniolunsouisveans 3 Hypervisor
M3nAaodla 14 [Perf3 Tool ¥ANN15Y191U Software 9211115 Simulate Package
o d d'

nniuszhmsdeadoyaludsleiunauuy TCP uay

¥
(3N Client - Server A3 3.11

Controls | Console
| -c 203f1s€ 93. 218~ N Ld y/ -1 8k =w 64k | Start_l Terminate |
- mode=———____ o \\ : g prot Defaults I
oo rj:: d} df}/p g b . -erport
ik ” - - % ] A ‘E‘Ytes v length
\ " = ytes size
Sy
£ b ¥
477 Yeson
39
report

« Client
.51-»%3 S
BE e

ABINITAY (¥ Buffer Length, TCP

Window Size, Protocol Version ¥4 a5 118510021000 U03A1 Parameter 1301a135190

3.5

wnanstlulenasnanulidnsunisigauriianisanevingy llsugnalrinluldusslosiniunisan

lidnsallaansdu Bnvisvnudilidaulasilon wazsesgsdsdaudiveenarsnnasaninisinluly
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991 3.5 Iperf3 Parameter

9 ity ¢ ¥ 8 7 a
p, --port n - iMuA Server Port 110z Client Port Tunsidondelauil Default
| 'l%'mma Port 5201 |

-f, --foxmat [lqu.M] jﬂuuumsuﬂmﬂmnmu Bandw1dth
| = Kbits/sec 'K' = KBytes/sec
'm' = Mbits/sec 'M' = MBytes/sec

-i, —interval n asfmuarlsnarluniieiuIRueI¥21352 1319 Periodic

W sizg iidow Size 1A8 Default YU1A 64

hm d M TUNTAINUY

@ 1 bits/sec (Default 1

A PN Y o 1y Y] B = & ! Y o ] v v
wnanstiluenansnanulidmsunisldaumenisfnwivinuu ldeygslmiluldusslemisnunisen

lidnsdilagiiadu Bnvievnuiilvidnaulasient wagdasdnadadadvesenasynasaninisialuly



uni 4
ﬂTiﬂﬂﬁi’)Q!!ﬁgalﬂi'Izﬁﬂﬁfn'i'nﬂﬁﬂﬂ

nnunit 3 718nantneaziBoaveminensiez1$lunismadey swduniesied
wlfifludriadszannmyesmiaviszunana missnnud mssmuazideudeyadan
sudsmsiudedeyanieluniods luuni 4 szndnidsansmaceuitldnnmsnanon
szansniwuu 3 Hypervisor 18un VMware, Hyper-V, OpenStack ﬁ@‘ﬁ
4.1 minaaevlszanimmnvesmsiszaianaves CPU
39107113 Provision Virtaal Machined(A%4l5911AY83 VCPU AuA13197 4.1
Tasdsenoud e VMS-1 (1vepu),\VMS/2 (2vepu) 1ag VIMS:3 (4vepu) MU muan
Parametef Hoz3i1013 MAA AN DAKIA 5 AT Taes 110 13 s e 3.2 enaaey
UsANTN NN U5NaMau09 CPU U UMware | OpenStack, Hyper-V Hypervisor

é - v 4 H
4 ldnanisnanegasa a1 luasien 4.1

M 4.1 wamInaasdy)sTans eI s suanayes CPU

Single
- : Threaded(M
S) gp@rviso N illion of
{’6}‘ operation
@ per r
& per second)
lvepu | VMWare 1785 1631 94 1226 1618
2vcpu | VMWare 4054 2927 18.7 2445 1629
4vcpu | VMWare 8012 5701 394 4846 1607
lvepu | Hyper-V 1092 636 4.75 584 836
2vcepu | Hyper-V 1896 1292 9.6 829 645
4vcpu | Hyper-V 4120 1900 15.6 2049 844
lvepu | OpenStack 1364 1257 10.2 1194 1650
2vepu | OpenStack 3586 3285 20.9 2299 1081
4vcpu | OpenStack 7266 6442 39.8 4653 1282
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s ‘ iy L. d
anwaselumsilszudanaves VCPU maTuTa8ves Virtualization Doiily

]
X A o o

dnduidrnn lidoend1 Memory, Disk #ag Network 113j3i8999 Infrastructure
vosf I3t iledldudoeniaih Application, Software wioszuviunAnasld
s UsznSammsdssatanailludedudi Physical Hardware de'lgvins
ﬁﬂé"ﬁ Hypervisor udaniw ﬂTﬂi%zgﬂlLﬁﬂﬂﬂﬂL{lu 2 Layer Ao Layer Y84 Physical
Hardware 1101® Logical Hardware Tusasidau 1:22 uaziins Enable Hyper Thread L‘ﬁ’e]
dnlszAnEani? cPU amnsadszuananatedidaldinniu wamsmanoeild
mumad 4.1 aunsonfsuiionssanTamysudag Hypervisor AUINIATBY
veru dsait
411  anuEnselumsdssyianatuy 1 VCPU
NaRaNsNATeNN1IUSENIaNAYDY 1 VCPU U VMware, Hyper-V, OpenStack
Hypervisor sanaasiugfl 41 mndnditldthnsnadoumsilseunanaiifoados
flfudIuues Integer Math, Floating Point Math, Prime Number, Sorting {412 Single
Threaded _m31szaanaLL VMware 11 10anuigaganiui Idvidydnualanay
Fiad 13 lugulit 41U nuena1 319U U8 VMS-1 T 1 VCPU 1Y VMware
Hypervisor 131l 5zarana ld5 3071 OpenStack 1tag Hyper-V e Inivnns
151/ 4.1 Han1SMATOUNNAT Parameter Y04 Hyper-V °lﬁ'waﬁ'wﬁﬁaaﬂméhqmﬁé

MUUAY VMware a2 OpenStack



Result : 1 VCPU

2000

1400 1257
1179 C12260)  yy04

1200 1092
1000 836
800 6 =

600

400

200

Codars a1
0 e =

Integer math Floatiing point math Prime Number Sorting Single Threaded

millions per seconds

8 Ivepu Openstack

anineIvoN
gUIANAN
. 9 @ J
[ﬂq 'r‘lg;a y A‘J ITUIANAN
U?ﬂa IPRIE 38 ( Hagnie
cr ‘“Iv Ll::mun s .
mau 1, read 2 is 91nnan 18
N 2 4
1‘ NAUA ‘1 Faiodung
WHA 141 19 ‘: ypervisor I

4.1.2

NANANIINATOUNITUILUIANAVDS 2 VCPU YU VMware, Hyper-V, OpenStack
" @ = o da o a 9y
Hypervisor auaaslugin 4.2 wadnin ldhmsnaaeunisdssulanananingides
Integer Math, Floating Point Math, Prime Number, Sorting 110 ¢ Single Threaded 013
1szuranauee VMS-2 fifivnna 2 VCPU 11 VMware Hypervisor 63A3 19 A HadNS
a ° o 4 < '

pomngeganwi Idhdgyanvaienanduad1lugilin 42 vumneanuivnie
494 Virtual Machine #1 2 VCPU U VMware Hypervisor a131301/5zanana ldi3an 3
OpenStack 11a& Hyper-V

&z = Y o [ £ - =2 & 1 ¥ o v ¢ v 1%
nansiiiluenansianulidmsunisidanunenisiinyvingy ldeygaliihlulddssleviaunisn

Lidnsallagmsdu dnvivhuiilvidaudasion uavdesdsdediadivaaenarsynasaninisiluly
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Result : 2 VCPU

é

3586

1896
-
1500 1292 —
1000 645
500
6 1745
0

Integer math Peime Number Sorting Single Threaded

millions per seconds

pu Vmware [l 2vepu Hype - Jpenstack

P 1974

TUIAWALUY

uy In 2 T
\Sing ey AN1INAADIVDY
*Wﬁ)
g \"\C y

aw?gngmmmm St gpnm@(‘ﬁ?o ypemsoruaﬂﬂwm

S

ol uf@ﬁ&pgﬁ@&h%k

93 VCPU arawald

N3]

20NNIAYE

413  anuannIalumsiszanananuy 4 VCPU
nHansnageulsEANEAmAIsEIIaNAYes VMS-3 filuuna 4 VCPU 1w
VMware, Hyper-V, OpenStack Hypervisor é"mam’lu;ﬂﬁ 43 WABNTAIUVDINTS
szu 'mwaﬁsﬁm'ﬁ' 94 Integer Math, Floating Point Math, Prime Number, Sorting L101&
Single Threaded 11 VMware Hypervisor §anal#anadnieonuigega Wufiens

13237a1Y VMware Hypervisor aansatszuianayamidaldsiaiiandi OpenStack

S 2 = 2 o 1Y £ P =2 O 1 Y o v & v 1%
nanstiluenansianulidmsumsldanuienisdinwivintgu leygnlmhluldusslesimunism

ludnsallagusau Snvivhudlvidawdasilon wazseseedadadivesenarsynasainisinluly



v @ & [ o
118¢ Hyper-V AHAGWE YD VMware Noonuigagaudas mudgydnuainanauiuag
lugin 43

Result : 4 VCPU

5000
4000

3000

millions per seconds

844
B

Single Threaded

2000

1000

= L
21R0I0Y
4 VCPU u@

Y Virtual Memory i1
assmark Tool 1UMISNATDY

UU VMware, OpenStacks.E Iypervisor T3 AANA NG AN 4.2

S a = Yo w v - = Y ' ) v v v
wnansiiiluenansianubidmsunisidanunenisiinyvingu ldeygalnilulddssleviaunism

Lidnsallagndu dnvivhudilvidaudasilon uavdesesdediadivadenaisynasaninisiluly
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M135199 4.2 HanaaaUlILANTANYBINUIBAIUD

2 GB ram VMware 17412 10260 7888

4 GB ram VMware 21994 10226 7833

8 GB ram VMware 21800 10652 8279

4423

4425

7193
4693

6130

g

TI51018

Memory MU 2 GB U VMware, OpenStack, Hyper-V Hypervisor ﬁ'\igﬂ‘ﬁ 44 M3
sunoa Uiy 19iea U Ay (Read Cached) UNUNTBIUTOYAATIIN
WA IMEN VMware Sn1seieTougagail 21,760 Mbytes transfer per seconds
H4g4n1 OpenStack uag Hyper-v  uazmysudoyalaslildnumissnnuiuny
(Read Uncached) #amsnaaeud iguansliifiuii vMware Hypervisor 16fwadns
aiigalaoniseudeyalfT 10260 Mbytes transfer per seconds 99A4NIAD
OpenStack Hypervisor 1a Hyper-V Hypervisor ﬁeadﬁd*nﬁéﬁtm daumsiloudoya
nansiiiuenanadn %ﬁw?ﬁ%frwi te) YMvare, %qé?f%ﬁ%% %ﬁ aﬁ ‘1?@? ;ﬁ LR AN RS e O

(%
v v

lidnsdilagiadu dnvievnuiilvidaulasiient wagdesdnadadadvesenasynasaninisialuly



L é Al o N Y
seconds 1nd1AeBINY OpenStack  Fudoudoyamisenus1dwiiny 7,193 Mbytes
transfer per seconds  IWvMEH Hyper-V dansliwadnindrgaluynaiiiviins

9 = ] o .
NATOUNINITBIU (Read Cached, Read UnCached) 4 tu8UrUIgA1IND (Write)

Result Compare Memory : 2 GB Ram (VMS-1)

TG

7193

Write

Mbytes Transferred per second

ab ram Openstack

31D I Viern

A
[ ;ss , cac ml G anIdn
[

nago U ¢H$>erv1sor 111muaaw\,94| [ ua"lvm 10,226 Mbytes
transfer per sceonds 3@ m%lléﬂ‘lpens Q3

MR (Write) NIATH VMWare oanalinadninagan 7,833  Mbytes
A X o ) ) v Ao
transfer per seconds TUUME N Hyper-V Hypervisor 64a3 limaawinega lunna1nyi

¥
MINATDUNINTO U (Read Cached, Read UnCached) UAZIABUNUIEA U (Write)

] N v o ) ] ~ = "3 ! ) v ¢ v v
wnastiluenansianulidmsunsldnuienisfinwminiu lleygnlihlulgussleviiunisen

lidnsdilagiiadu Snviavnuiilvanulasilon wazdednadadadivesenarsynasaninisiiluly



49

Result Compare Memory : 4 GB Ram (VMS-2)

E
i
2
w
5 20000
=
4 14599
= 15000
g
£
o 10000 7695
—
8 4672 4425 4693
<. 5000 3097
=
—
0
Read Cached Read UnCached Write
B 4gbram Vmware B 4gbram Hyper- @ 4gbram Openstack
, 1 2y a e -
VMware THUSZAaNSNINATA
'
a
Iun
o

‘

1 o
= )
l‘l1'l E
[ \ il

_—
3

4 3
u (Read Cached,

GB wadwsilszansnmlumseiudsuniiienus) VMware Hypervisor 63nald

9 A @
HATNTeDANIZIRAaAoUil OpenStack LA Hyper-V

S 2 - v o @ ] - = L ! ¥ o Y %% ¥
enansiiluenansianulidmsumsldnuienisdinwivintgu leygnlmhluldusslesimunism

ludnsallagau Snvivhudlvidaudasilon wasseseedadadivesenarsynasainisinluly
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Result Compare Memory : 48GB Ram (VMS-3)

25000

20000

17027
15000
- .
6130
S40
4444
5000
” =

Read Cached Read UnCached Write

Mbytes Transferred per second

W Sgbram Vmware W S gbram Hyper-y 8 gb ram Openstack

VMware Hianlsziminméga

Pl
—

X" a L @

1snadeudlssa Jisor (1) adeud sy
- - S ]

1 6) 7 3/ Y . da &

Sﬁg, ARG 1 pary EAY Viachine NAAAY

rutli §URnamiu w Server 1M M3 1541 Storage Disk H1U ISCSI

"

E e BN Py e Operation

1 K3 L3 (ENEN IR b LN ]

AGRANGE Ay ~ L

A% AINUUDI Read Operatio FLBDI 11§ W1 Network IP
i AN Ay

ﬁ%ﬂ Ay -ﬁ
)

~  Write Operation
———— Read Operation

31"7] 4.7 Read - Write Operation

S 2 = 2 o 1Y £ P =2 O 1 Y o v & v 1%
enanstiluenansianulidmsumsldnuienisdnwivintgu leygnlmhluldusslesimunism

ludnsallagvsau Snvivhudlvidaudasilon wazsesedadadivesenarsynasainisinluly
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W99 IMUA Parameter ﬁv‘hmsvmﬁimﬁm%’nmsdmaﬁuui’fagamﬁﬁffﬁ'ﬂ
mmtjmmzuunﬁﬁumummﬁ 3.4 MINATOUUY VMware, OpenStack 118 Hyper-V
Hypervisor a¥aif19 fmualiiinis ¥ Workload $1u2u 2 Worker Tumisnaaeuniniiy
fnuac Block Size M58 MIAoUT0YAUUIAMINY 512 Byte Y84 Logical block Wy
guuazd1ay nieeumfy 8 Block (4 Kbyte) 494 Physical Block Taoanmuadond
¥ unazfadmareuiiiunsmaeUUUNI NN Share Disk Fen1snadeuing
‘$ouADIZMI19 Host 1 Target W11 ISCSI Initiator 91ANINATDY VO Workload 11
Latency "lﬁ'waﬁ'af:

431  nageumMIBiluuvelaviiia S0GB

Mﬂgﬂﬁ 43 HadNTATINAAD Y/ VO per seconds 1'%, ViMware, OpenStack, Hyper-V
Hypervifor¥n 17 14Ha s Hypanvisot AitlaTHo gagalud beamssmidoudeya
Y105 12 Byte WALl Seduéntial 1% Rafidom 3431\ 15 1114 1 A\ Parameter finaaou

$190901uM 1340 3.4 Wa W F N 14810015 0A 181 OpenStack Hyperyisor 141 /O per

séconds gARAYNAITASR1TBIY FaH QN1 Sequential 1RATG 7 AN |8,017.91 1O per

9000

8000

7000

6000

5000

4000

3000

2000

Scconds, 13 §HABY ALY RaidomI¥ ATg4d AT 8.077:91 VO perseconds, N131Tuu
Towaui U IRUIRAIGIgaT 525743, 10 fer seconds irgn 3T asnuuu quld
A1G3 A714,987.34 1O pér aconds 38NN B ViMware Hypervisof-Iadns 8 1udeyya
WU Sequential IAmaii 793358 T/0 per seconds, p75 81 oy auyil Random 1Ay
4,780.3¢ 1/O pérseconids, NasAb 1N ey afina1e Idi iy 5,094.84 1/0 per seconds
waSn s @putoimibnF AR L@s 7810 fé sefords Linz ghufe Hyper-v il
O Ber'secofids g yA L BIRBUAT OpenStack i€ ViTware A ludaadagilii 4.8 1n
MINATBURAYS AR Workload T 1A OpensStack i Tugitiadalunsemidoudeya

¥3011191U 32 A.Block File 18@nH1 VMwareiay Hype-v

Result Compare Disk : 50 GB (VM1)

512 B 100% Read, 100 % Sequential 512 B 100% Read, 100 % Random 512 B 100% Write,100% Sequential 512 B 100% Write,Random 100%

B S0GBVmware [ 50 GB Hyper-y ¥ 50 GB Openstack

Ui 48 nadwEnINATeY VO YUIAYDA Disk 50 GB
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: ' o 4 o d'
uonuniiludIuvesnadniues Latency 7 1d0nmsnadeuawaas 13lugin 4.9
v oA 4
U OpenStack Hypervisor msmuwum’i’agmum 512 Byte NLLU Y Sequential LY
VRl v da o a A gy A a A& A ')
Random l‘HﬂWﬁﬁWﬁ‘ﬂﬂ‘lijﬂ (ﬂﬂﬂﬂ‘l Latency 84UDUUIA ) IUDINYUNY VMware LY
Hyper-V Taon150 UL Sequential f Latency U84 OpenStack ﬁh’cjﬂﬁ 0.2483 ms, N3
21UV Random A1 Latency Y94 OpenStack ﬁTs]ﬂ“?l 0.2467 ms, N9 AUy Sequential
A1 Latency #1gA7N 0.367 ms 1Az gAN18A0n1513 11111 Random A1 Latency Y09
OpenStack A1gAN 0.4389 ms NM3NUA1 Latency N9z danaanulszansnimmsiau

U949 Database LD Application

Result Compare Latency Disken30'GB.(VM1)

05874

ms

Read Iatency > Random Wiite lafen eyr-Seqenfia Write Latency Random
@ StisK Vivare 50 vdisk Hypers F 50 R Openstaek
OpehS§1kiln Latency fnga

)i . '
7A14.9 oA Latency YD Disk a1 50-GB/ (ns)

432\ Naaeunise MlsudeyaTINe 100 GB

HANIENATOY /O perscconds mﬂgm‘f‘; 410 (iloyiqismaded) Disk ¥1A 100 GB
{171 U0 Per.second §IFALY VMware, OpeaStick, HypefV Hypervisor 1un13811
wazi@oudeyn THAA S12.Byte Na1111 Sequelafas Random HAN1TNANOUUY
OpenStack Hypervisor §3n3 1% U0 gagaileiiousy VMware uag Hyper-v Tao 1
1/0 1un1381udayau Sequential M1 8,224.43 T/O per second, 1158 1UTDY ALY
Random 1¥ A1 /O 1119y 8,341.37 1/O per second ?ﬁuﬂmﬁuu 1Y VMware ﬁ1ﬁﬁ‘l /0
111U 4837.56 1O per second uad19fuAnUT 10 a1 luvazfins@oudoyuuiy
Sequential N19A1U OpenStack 1¥A1gIqAMIINY 5,526.35 /O per second HazganionIs
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Result Compare Disk : 100 GB (VM2)
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Result Compare Latency Disk : 150 GB (VM3)
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