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PaaS on laaS

Shota Watanabe, Kohta Kunishima', Ryo Adachi”,
Shinichiro Kibe *, Motoi Yamagiwa', Minoru Uehara’

In cloud era, new cloud skill is required for IT specialists. Educational organizations such as University need to provide
educational cloud for students. We are constructing private cloud based on UEC(Ubuntu Enterprise Cloud) as educational cloud.
The most important feature of our cloud is super-saturation, which is defined as allocating much more logical resource than
physical resource. Super-saturated cloud realizes to run more 10 times instances than conventional cloud. The performance
decreases a little but the cost decreases drastically. In this paper, we propose Pol(PaaS on laaS) as a method to further improve
the util of the education cloud based on supersaturation. In this paper, we compare the two methods of Pol. One can install is
Single Tenant PaaS (ST-PaaS), and another is a Multi Tenant PaaS (MT-PaaS). ST-PaasS is the application easying, MT-PaaS has

a high intensity.
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AZ v A% ST-PaaS L VLT ZENTED. ZHICK
D77y FOBFEFMMAERM EL, 22 FEZHIRTE 5.
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4.4 Proxy
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LU THER L BT 5.
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1213 Reverse Proxy 232 E 72 % . Reverse Proxy 12XV,
FRER DN B NEE A~ DY — T o TR T AT 2 BRe oA
Z—%v b ERIZERT I —"HE DL, AT LR
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A MOEEMZ, L DDOKRA NP DEEL oY — B RITHE
frc&, R—Z AN LTS, 4E Reverse Proxy & L
T Apache2 ZHH L 7=.

Reverse Proxy @ 7 s I3RS 2 5, A— b, K
BARANFRRH D, WA SAFHFATIEIWeb 77V Fr—v
aVORAEFNCERTHINERS D, A— b FRITA
VAR ANTHEEED Web h— EZEETHICHND
no. FxldABAR N HFRERA L. 72720, DNS &
IP7 RLAOXIGIEE & L, BEEDOLRIZ AV,

R B AR A N CIEIEABA v A ¥ A ETARL
TLEY). X2 VT4 =TT 7 A%HIHT5 &
FRNLDOT 7 AL TE L 7ed. F7z, Apache2 (18
BRARAR A R &2 AR — F L TR, 22T, Bl
RANERET DHAAAEZBIELT.

HEBI72 Proxy 7 KL A% FE b7 7B A4 52 L Tl
AR NOREE BEERT 5. Fio, EMMICHRELE
@ﬁﬁf%uﬁf\, EHE SN TWIIT Apache2 DF% E & B st/

AT D, 1272, BUR T2 —VREEEIT > Tz
b, mA®4VXﬁ/X%®%T%TLiO%%ﬂ%6
THUF 2 —VRREAEEATV, FIEEDA VA L AR LT
DHNFBHRA FOEREEFTFT L H 1T lv. 4% 0%
HMO—o>Th 5.

XU T 4bE LT, EXa VT 4 NME#ESNEY
A4 MEVEDT=DIZ, Stunnel % T https O #kE % 8L L
7o ZHIT WWW O AEBROEESLEFRFRLE, %
2 V7 REBERBEIEI LTS, X274
PRIEDOREIT Web T — T Z ¥ TCHWHND SSL @
FEOEMREMES, AT K57V TY ZALUKET D.
%L DT T U TIHHE~— 7 IR/ NS R T A a ik
FRL, T VA NVRBIERIC ié&iFHMhms’ioT
BB RDRE SN RERY A FERRTEDH LI
7.

5. #kff

Z 2Tl Pol FADHEFHEAAT 5. S EIOFARTHW»

BT ROHMEEZSE 1IRT. 22T, NCBIW
A AH 2 AD OS iZ Ubuntu Server 11.10 Th 5.

x1 77U RO

#cores | Memory[GB] | Disk[GB]
NC 8 96 1000
instance 1 0.5 6

5.1 ST-PaaS O FE{f

XU ®IT, Instant Install DR ZFHNT 2. FENZ LD
WHE DA A h—/L, Instant Install, Fluxflex T Oneclick
install (IZX 2 Web 77V r—2 a2 DA A R —ITH 0>
LR & 4 5. S ENEGEZE T CMS THh D WordPress
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RO ERE L THRAET 5. #ERE2 R 2127”7, Fluxflex
T® Oneclick install TiZ 143 2 #»h 7. Instant Install
EFECEASK 25 EOEETA VA M—LF5HZ L TE
7=. fluxflex @ Instant Install X (XHFE VWV HI B EDL RN
EWbND. FEITOA A = U 51T EREHI 23 30
HRNEWVS DT TRV, HEOWeb 77 ) r—3 3
VEA VAN =T DTN L R OEREN TE 5.

3% 2. WordPress @ A1 > A bk — /LIEfE]

Instant Manual One click
install install install

Install Time[s] 56 141 62

Wiz, ST 7V r—a a2 REN PaaS2.0 TH D
Fluxflex & g9 5. iR %2 %K 3127773, O Instant Install
K, AFBIERIEH, X ITRIE &> TS, %t
W7 7 U OFCTIE Fluxflex DT RZ WA, DAX <A XD
H H 2 1L ST-PaaS d J5 3.

F3 VR—FENT-Web T 7V r— a3

Application ST-PaaS | Fluxflex
WordPress O O
phpMyAdmin | A O
Moodle A O
Redmine AN O
Jenkins A X

5.2 MT-PaaS M &4

CloudFoundry @ —#<7 7' O& X VMC TiThi
5. VMC TIERR L7c 22—V HALTT 7 2EHE L TN 5.
HEONOTFVIEY Y RRy 7 ALRoTEY FH LRV,
WIZ, MT-PaaS & Z Do PaaS % [tfid % . ST-/MT-PaaS
it GRS ESSHERZ 7V RThLTD, %
DA MIFEFIT/PNEV. GAE b Fluxflex b — & D & E
IO T 72 LR TR T& %, ST-/MT-PaaS 1Z3LICE RO
BTSN, RATHEREE DD,

# 4. MT-PaaS & Z Ot PaaS DHEHE EL i

MT-PaaS | ST-PaaS | GAE | Fluxflex
22k | O O A A
B O O A A
ELi A A X O

MT-PaaS D HIMEE RI7=012, HDHV—E R E AT
BIZOIEETIR A VAR AR EOMOFA L g4 5.
efed 2% x5 & LT ST-PaaS & Multi Tenant SaaS(MT-Saa$)
HdIF5H. 22T, MT-SaaS &I~/ F7F v MIxs L
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72 SaaS TH 5. MT-PaaS (£ v 7 /v 7 ) b SaaS % PaaS
BTYAFTF o MET s, ZHICED~AFTF o bR
KIEDZL D Web 77V r—va v R LICERTE
5. ZIT, TTvMtEn LIl xAE A THEE R
DA A b=V (#installs) & A A X L A H(#instances) &
FK5IZRT. MT-PaaS Tl 1 6D A VAV AZRl—7 7
VaETFTU NI A VA N—NTHHNERDD.

# 5. MT-PaaS & i 5 2o L

ST-PaaS | MT-PaaS | MT-SaaS
#install 1 n 1
#instances | n 1 1

5.3 Proxy O &M

T T Proxy IZ L A F v v ¥ 2 — U220 TOFHE
#4795 . AEOFAMCIE, Ubuntu Server 12.04 @ CD A #
—Y (A XWT173MB) 2 X 7 a— KT 5DICE LT
Rl ¥ v v Vo OFETHKR L, ZZ2TR6ICKT.
@%kLf%vv&:%%ﬁﬁé&%4&’%ﬁibh
XyvovaMBICLY, T 7 RBAREBEIZRDZ LN
Mo,

-
—

F6. ¥ ¥ v OVERERIE

Cache | Time[s] | Speed[M/s]
First 208 3.4
Second 53 135

WIZ, Reverse Proxy O EFHIZ OV TIT 5. A EIDFE
i ClEA v AZ U A% 53 &, Reverse Proxy % i
LTAVRAZ U ARBETHEELZ B L. Y — i
Apache N> F~—27 ZHWTHHFLIZ. 7 I94T7 > bt
Ubuntu Server 11.10 2 L7-. 7, V7 =X MNEl¥%
1002 L, [RIRET 7 &A% 10 CTHAE L. ®iC, V=

A NEAE 10002 L, [RIFT 7 A% 100 THRAELZ. 2
ZTCHETICET. #E L LT Reverse Proxy 215425 L 1

10%{E3 L7=. & 512, Reverse Proxy (24X 0,
B2 2 L EEMEET D2 L b EZXHND.

DZES

7% 7. ReverseProxy o3 & 2 Al

Client ReverseProxy[KB/s] | NonReverseProxy[KB/s]
10 294 321
100 304 347

6. £&L®H

AFH L TIE, laaS ki PaaS(Pol) &L L7=. Pol TiZ,
Azure X GAE O L IHIRFEHOTZ v N7+ — L& FHE

(©2012 Information Processing Society of Japan

T, WHOTF7A4 =27 57 NOBENTE 5. laas &
PaaS & T’ 7 v h 7 — 2k @b TAHZ Lic Ly, B
DHER, TR MEIEIBIRFTE 5.

Fx OFEE CIIRAFn 7 7 v FHFRIT L B laaS, 72
bhifafn laaS NEHR SN TWA. 4E], #BAIF0 laaS k-
TST-PaaS # FEBL L 7= Z L2 &V PaaS T @ \WHI % =
L7z, F7z, ST-PaaS BREZIFLEITIS U -CHLAHIIZFI A
ARETH Y, BRI R CREABE &S, 2
ARV REOFMBHNETE 5.

% 7=, CloudFoundry iZ & W MT-PaaS % ##4 L 7=. MT-PaaS
X1 OO REZ L ATHEHBANTT 78RS 5720
ST-PaaS IZHE~EHFIAEREN. Lo T, —EDO= X |
ORI TED.

A% ORI, ST- PaaS (2815 % Instant Install 0> 7R —
k D8#{k & MT-PaaS DR ERIER TH 5.

BLED Instant Install TIZY A —FLTWHEFEE Web 7
7J&aya/@@%#m&wﬁ ECTHD. AthiThkx 72
SERICKHE L= Web 77V 77— 3 > % Instant Install T?;?
HE T DH. THIT X - T ST-PaaS DEREENMBL S FEIC
IS B8, [FRMICIZIA SO/ EFE TR LT 7Y
7*73V%?754T5_&ﬁfﬁé.iﬁ%VXF*
NTED Web 7V r—2ardnR—2g ViERATE
HEHI2T 5.

A AKX A T CloudFoundry @A > A h— /b L
MT-PaaS O 5 (Pol) & M 4L C & 7273, BIEDBMETIT FW
WEBD CloudFoundry (24 —7 > R A3# - TR WD HAEL
KThHd., ZhTdExF=2V 7 OMETLHY, 5HITE
RIERAEEBET L L2 BET.
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