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Abstract

E-learning has been widely deployed to support the academic system for schools. However, most schools in Thailand
still have not been ready to provide data center facilities and servers to host their own e-learning system. Due to the
widespread of Cloud computing (particularly Infrastructure as a Service: laaS), the laaS services such as Amazon
EC2 can be deployed to facilitates the e-Learning of the schools. Yet, there have been no known comparative study
between laaS and classical data center in supporting the e-learning for the schools. So, this paper proposes to
comparatively study it, in terms of effectiveness, efficiency and cost by using the Princess Chulabhorn’s school at Loei

Province as a case study.
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Server laaS Native
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CPU Core 1 4
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SUSE Linux SWSE Linux Enterprise Server 12 (HVM), EBS General Purpose (S50} Volume Type. Public Cloud,
Management, Web and Scripting, and Lagacy modulas enablad.

Foot device type: ebs  Virtualization type: hvm

@ Ubuntu Server 14.04 LTS {(HVM), SSD Volume Type - ami-5183a661

Ubuntu Ubuntu Server 14.04 LTS (HVM), EBS General Purpose (SS0) Volume Type. Suppert availabla fron
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e Microsoft Windows Server 2012 R2 Base - ami-7f634edf

Windows Microsoft Windows 2012 R2 Standard edition with B4-bit architecture. [English]

RV Roct devies typersbs  Virkualization type: hvm

Figure 1 Installing OS in EC2
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Figure 2 Installing Apache on Server

Resources

You are using the following Amazon EC2 resources In the US West (Oregon) region
0 Running Instances 0 ElasticIPs
0 Volumes S
0 Key Pairs
0 Placement Groups 1 Security Group

usted Advisor to optimize EC2

@ view AWS T

Create Instance

To start using Amazon EC2 you will want to launch a virfual server, known as an Amazon EC2 instance.

Figure 3  Amazon EC2 Dashboard
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Table 2 Efficiency of Data Management: t1.micro EC2 vs.

Native
Readable Writeable Search

@) W 0 W ®
5 8 8 3 S
g Jal g ol S
Server § % c:,; % —
— X1) — A1) 3
@) %) o
8 8 P
K2)

laaS 79 15,265 | 349 83,703 | 0.3
Native 610 77,999 | 2,816 | 118,738 | 0.02

910 Table 2 waaIDIUTTERNTAINVBINTIALAY
v dl [ a dl v > = z ded =3
Tayad laaSuazkIILITIN AT NTIAAURINUNTALAY
ﬁaga mﬂwams‘n@aaatuﬁma‘%aﬁmuuug\‘md’] laaS 1u
ANTIN I@Ulumid’mﬁa;&mmuﬁazﬁ’s anwIwazkULLu

=3 [ a = a a 1 dl 1

Ufan LLmnmmuﬂszammwiumsmuﬂgamw laaS
1auMIUA RN HILNUBTTIRINITDENWS 610 N1T
daduwf Myanwiluuiananisnawle 15,265 Udanda
A ad . 2 a e e e
FU TININAI 1aaS NeNuAaz@IdneI e 79 anwIda
519 wazawmduufanld 77,999 uRandainif

mM3doudayaudiinsaalidsz@niningsnin
laaS rwAnlaun 1Tl unfiazdrdnussuisadanle
2,816 6037l nMIadswiluudansunsaduwla 118,783

= 1 a = 1 dl a = Qs > v A
URaNAaIWIN NINNIT 1aaS MBuufiazdanyiaine
349 @drdnuydaiuwinuazndoniduuionPanle
83,703 URan@aIUN msﬁum"ﬁagahmuﬂumsa‘haao
U s‘d' [ Z al'w =3 v tﬁl

miﬂumvlwawagluwumwmmjaaa FINNNINARDI
wududdgaTisunidayalaisindilasldioa 0.02
a A& | z] o a A
Ju3In 1aaS T9l5ia1 0.3 Fun

senSanauiaIazng

FMTUNMTIALTEANE AN 89T LLAT T T
fﬂzLﬂumﬁ@ﬂizﬁﬂ%mwhmﬁuddﬁa;&aslw,wiazizuu
lasldlysunsa iperfundn Transfer Rate gigauas
Bandwidth goq@ﬁu@iazizuummmﬁwvlﬁ nInageauia
UssAnsnwaznasauisnue 30 a59 lasugeanailuen
asmeldrisanuidain 95% msvadszaniniwazia
nnsmesanuazmolulsEen laonagousts laasiv

MRC*" MSUS:gUNITNNMS “UR3NENGBURansAUITe ASIA 117
e The 11" Mahasarakham University Research Conference

WNL1895991NLAT 0T 8 A WENLIITERHIULAT T Y
SumasiiauaznasavannIaznunslulsaEun

nrimlzANInN Bandwidth TeTsuumitie laas

w9y Bandwidth
.- op e

e
&

30

dwauadilumata

Figure 6 Bandwidth of Amazon EC2 laaS Server

msiadlszAnEnim Bandwidth sasszuuiithass TsoSaugm
NSy Lag

¢ Bandwidth W&
~

o 5 10 15 20 25 30
dmnuafilunisia

Figure 7 Bandwidth of PCC Loei Native Server

N15IALl5EANGNN Tranfer Rate 10952 ULUAITN laaS

1 Tramsfer Rate Wlsl (Mbps)

0 5 10 15 0 5 30
Fwamasslunisia

Figure 8  Transfer Rate of Amazon EC2 laaS Server
M 5IAUsEANSA N Transfer Rate 2095zuusid 189581501580
HINTORY LAE
3
E 25
H
w2
z
215
0
o 5 10 15 20 25 30
dnnuailumsia
Figure 9  Transfer Rate of PCC Loei Native Server

NNMINaaaInuinly Figure 6 LAz Figure 76N
Bandwidth §9§a289 laaSuuaziafuagf 1.5 + 0.6



MsUSIUMIBNNIS “UHBNENdaumaNsmuade ASIA 117 \q RC#11
The 11" Mahasarakham University Research Conference I M= | 389

Mbpsmylﬁmam'}m%aﬁu 95%saziauniuaitngase
Afldaas 1.9 + 0.1 Mbps neldtrsnnuideds
95%UaziaaaIusmnya3saziien Bandwidth finefinnnnin
IaaSa:é'am@;"L@Tmné'numwaanswwﬁﬂ'auﬁwﬁmﬂmﬁu
A39 9L laaSHuANUAIRTEILAREIa BRI INAREL
sz Lo

FIwA WL IERNTN WG Transfer Rate1a4 laaS
a:ﬁmmﬁﬂag}ﬁ 0.4+ 0.1Mbps meldtrsanuidasiu 95%
F3azdponindaduvosulingadsRtd1nafy
1.8+ 0.2Mbps muldtrsanuiiaiiu 95% &3 Figure 8
wae Figure 9 ANEGL 'ﬁolumsmaaaﬁﬁaagﬂﬁ’jﬁm
Uszansainduiatetiuvosiniasuigioased
UssBnBmwAaninszuy laas

dyduaninaaag

NNINARDITITIUNTUTZUIANAVBINIY
Uszuiana (CPU) dumsiaiiudays wazeu
UrzdnTniwvadiaiadng S’féasl,unnmimaawzl,ﬁmw
ATUUUIDY laaS uwaztasnitaiesuaiinsueslss3es
PNNTUNTINGIAD LAUYNE% aslunsnasasitazuans
lﬁLﬁudwm‘%aaLLmimﬁaJs:aﬂ%mwﬁgan'jw laasS uai haila
#318A210797 Cloud Computing aefis=ansnniidon
niesesudteanaly Lﬁaamﬂlumimaaqﬁ;ﬁﬁﬂf
Instance ﬁﬁﬂiz‘ﬁ?ﬂ%mwﬁaﬂﬁqﬂimzuuﬁa t1.Micro
ﬂs:?m%mwﬁﬁaﬁﬂiﬁtﬂ‘%ﬂ«tﬁ“ﬂﬁwaﬂsaﬁwagmﬂ Wl
TunslFouaseiin t1.Micro munsasassumsldanuasing
WEINaRaANNABINTURI 9T mnmsé’ummﬁ;ﬂf
NUTT LTI wazagenasdinuau 3 vinu lasfunsal
anasdfeg nalddy a1nsdlszidasnaniaiaaiias
\dugauaszuuieietnsvedlsadon e1ansdansd doind
@‘hLmulaLamgmigéwmﬂﬂﬁiIiJL%ﬂquwnsmswm
Inenauuazenn gl neiTuall wazanIsEnasy
A& 72978 1W a3 l5aSen

N sFuA EBiLazse U NN T UUR
IUaLLL laas Ienasniidluifonals mslfomussuy
Aounasiiussansnwiigosnin uasansavnliszuy
naule Gﬁaiuguuawadmmsﬁ@aau lailddaansld
anuHlumdsenananiaanusududany udvald
sruuvhanldnafiisswadansldm uiedasuaiteg
ﬁauﬁa:ﬁﬂs:%w%mwﬁgaﬂ'jﬁzuu laaS WANTTIN
a’%aﬂ?uvlajvlﬁﬁaamsw%'wmﬂsﬁgamﬂ R R ITE e At e REEeY
linswennsldligudn n13ld 1aas t1.Micro fiswnin

soe5uldone wasluns@idniinsldonuwunnduifin
ni# t1.Micro azse95UldRanunsafiaziiansnensle
mmml*ﬁﬂﬁ%"umnﬁm%aa@‘ﬂ%'wmnsmmﬂ’ﬁmm’%a
(Auto Scaling) Tagdn lUifiarnuwiniT vl e Sleviud
wazmsaaaslusunsuene g adlds laas dufidnnséa
F3a9lUuUURIUNN9 AWS Marketplace®@s1iuaana
LOWWALAFUEMTY Amazon EC2 %a;ﬂ“ﬁmmsmﬁan
wenwatadwlduasfadsrinuniniuiu e Slevud
nouazazaIndonsaaasuetnannn

duedatnglumsldauszuy drlFnmedasus
ﬂwaawnnm’tukaL‘%ﬂuﬂauﬁﬂs:aﬂ%mwﬁgaLLazﬁaﬂ’jw
mslEnuanmenanlseBou ewnaznanninededng
mululsasowsinin ﬁLﬂuL‘%adﬁgﬂﬁadaguﬁa WA Ny
9939 Myt iy lsdnde s uusiauie Tnasiinsd
Ifanasuanlsasouais ldladnanaislulsason
2e9LAEN

uanudasadvuazanuduaudIvestays
Semanfedusueinsideysiifienuddnluiuly
11 Cloud Computing 3ztaaanawiala dhwinazdSau
WReuisnnuaansalunstlosiugeflineddnanle
SEUUI fuguainwanulaaaiuvres Amazon EC2
ﬂ'auﬁmmmmmiumsﬂaaﬁu"l,ﬁaﬂ'jw;j@umzuuﬂuaa
159305 Tannasumandung anfaurfussfiAawnd 6
Tuenulaaaduves laas wasiilszansawdunnnin
matedasuiitnevadlsedon saudayadisg vaslsadoun
feazfianuindgunudlugawesvasfiiodeyaiilslu
Tss3sunanunsaillehnliuu Cloud Computing 6
wm:Lﬂuﬁagaﬁlﬁmﬁuﬁagaﬂmsl,u‘[imf%ﬂw’fédvlajvlﬁlﬂu
iagaﬁumwww%aﬁagaﬁﬁaaﬁmmé’u dauﬁﬁa;&aslﬂﬁ
Wnanudvfensssfiu3aelulssdouiled vl
Cloud Computing Huisfiszuniianaunsanienlsldanon
LR (Availability) 32UU2Y83 Amazon EC2 ‘lfufm’lil,“}sjla&l
dofiulunng alan wiihgnfiesifaiiym wdds
o Mauldannd

udlginy Amazon EC2 azfinmsdadnlgine
Hunodan 45l t1.Micro swaunsaldnulaws 1 7
wiaoaazdanldaelunsdiiinmsleneiiudn g iiude
WofliUunamslEnuiannas sansaUuniwennsiis
wle Tasft Amazon EC2 lérinwua Instance @i’ld“?‘llgd%u
n31 t1.Micro 1369 Figure 10 FarenAaziRud uanu
n$wonsfidesnis FnsAvausnindusodalus
susndszndanldinslunisandeszunutgnele



| MIRC#11

l595sunsensdnslag Alsudszunmes udlaanu

U5 RIAAINIINALIAFITTULKAITY RINNTD 1T 1aaS 1T

LAIBILNTIBLNUNNNTITaLAIBILNLI8TINN nana N

WLAATUNUNIAAGI TaananInnaziionnInennio

MIIUaII e

vCPU

ECU

General Purpose - Current Generation

Memory (GiB)

Linux/UNIX Usage

t2.micro 1 Variable 1 $0.013 per Hour
t2.small k! Variable 2 $0.026 per Hour
t2.medium 2 Variable 4 $0.052 per Hour
md.large 2 6.5 8 $0.126 per Hour
m4.xlarge 4 13 16 $0.252 per Hour
m4.2xlarge 3 26 32 $0.504 per Hour
m4.4xlarge 16 53.5 64 $1.008 per Hour
m4.10xlarge 40 124.5 160 $2.520 per Hour

Figure 10 Pricing of Amazon EC2 Instance
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