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v bhI—=9, =, RbL—=Y, TITUGF—ay, Y—ERXR) OEHEIZ, ETH
bTH, BEIC, BEICHLT, Ry MI—VBHATTIERTEHILEAREET S
ETLTHY, RMBROFAFHEFELEY—ERTONRNAMFTLOPY LY TEPH
[CEIZTONRESINDIILDOTHS. COUVTIOFETIVE S DOERNGHEHE 3
DDY—ERETIL, BLV 4 DDEREEFIVICE>THEREIND.
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(1)

AR
AoTIU R - 2ILTHYH—EX (On-demand self-service)
A—HEF FY—EXAORBBLERELYEYTHILLLC, REIZEL, BE
MIZ, Y —NOBEBREEORY D=V XL—2PD&53BaVEa—Ta2T
RRNZ—AWICERETES.
By kT —% 75 X (Broad network access)
AVEA—T4VTHAE *y b=V ZRB L THRAFRET, FENGLEAS
TEKARETHY, TOILITLY, RREDUVBEUVI VI I9ZA4TUNTS
YR ITF—LBIAEENMLT A, 2Ty b, SyT by TarvEa—4,
J—9R7—23v) hoDFAZAIEEET 5.
1)) — X MDA (Resource pooling)
H—EXADRB|EDIVE2—T AT Y Y—REEHESh, BEHOL—HFIZT
WFTFTURETLZRARALTRB®EESNS. HRAGYWER - REMY V—X (T,
A—YOFZEICKHELTHAFTIvIICEIYETonEZYVEIAYATEAY T
5. MBMALGAESHICHHNIAGEOWEWVWSZEZAT, 1 —HFEF—EHMNIC, 7H
ENdYY—AQEHGFAEMZHN Y3 bA—LLEZYTELGUON HE
[CE>DTREYHBRHGLAL (1B, W, T—2t2%) THETRETHD.
JY—Z0OHELTIE, R L=, BEREH, AEY, BLURY FI—UF
HhEITonD.
AE—T 4 1 ¥i5R 14 (Rapid elasticity)
AVEA—T4 VTN BEEEIC, BEICE-TEHEBTIAEZTELUR
HAFRET, FEICIWLCTAEICRTZT—LALT I RT—ILA 2 TESDH. 21—
[CE-TIE, 2L DBEE, BIBTOLOICFIRAMELEHTIERET LWVOTY
EABETHLRERMENLSIICRZS.
H—EXHNEBIREETH D Z & (Measured Service)
DI RORTLIE, SHRBEgENZFIALT, Y—EXDEE (RL—2, 0E
BEh T, EFAFOI—YTAIUR) ICELEZEELARALTYY—RD
FMAZabrO—-)LLEELET D VY -RADOFARKEEE=FSh, a2 b0A
—ILEN, MESIND. ThITKY, Y—EXDFAHRRNI—HITEH—EX
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RMEFICLHARTED.

(2) Y—EXETIL:
SaaS (Software as a Service) (W—EXDHETRHEEINEY I LD T)
FAEBICIRESINOIKERX VTV FDA VTSRSV F Y ETHELTWLWS
TaNA ZHEDT TV r—2avTHS. IV r—2avIclk 9347y
FPOKRRIGEENS, VI T TIZVHDEIGIVIFATUOREAUE T4
A BAEO2TTA—I), FRETATILAVEZTAZAOVTALTREL
T792R95. A—HEERBIZHEIAVIFAIVFYE, XFYFT—UT
b, $—NThHIh, ARXL—TFT A VI VRATLTHN, AL—DUThHN, &
TTUr—2aoliETd s, EEBLEZYa b O—LLEZYT B EIEAEL.
fzZL, A—HICEBEOT7 TV —C a3 D OBROBREIEZTOHNEGES S,
PaaS(Platform as a Service) (W—EXDHETRHEINE TS v T +—L)
FABICIREINDOIKEX VTV FDA VISR MV FrLEICA—FHEHF
LEEEBALLET7 TS —2avEaRETHETHY,. ZEOT7 TV —2
IVEFTANRSAEIDRYR— b+ 2TRTFIUJEE 74797, ¥y—EX,
BEIUVY—ILEZAVWTEAEINEZLDOTHD 3. 2 —FEERICHDII2TF
AMSU9F¥E, 2V RT=0ThHN, Y—NThHN, RL—TFTA VI LRT
LThh, AbL—oThh, EELEYIDFA—LLEYTSHI EEAL.
—ALI—YRFEINRELET7 IV r—2areE HBEITE2TREOT T
—2avERRA T HAERBOHEICOVNTIAY FO—LIEEZHD.
laaS (Infrastructure as a Service) (W—ERXDHETRHEENEZAI VT FX
39 F )
FAFICIREINOHEEL, EERKE X FL—2, Ry FT—V Z0MOER
MavEr—T4 TV V—RERBETSHETHY, £2T, A—HFRAARL
—TAVITVRTLRT TN —2a vEEBTCREBDOY I MY T EERELE
BbEDHENTES. A —HFRFERITHDIIVIFTAMIVFryEEELEY
>hA=LLEYTEHIERRBVA, ARL—TFT4 I VRTL, A=Y,
EREINE7IVSy—YavIicHdda0 bO—LEEZRES BAICK > TIHHE
EDHRY bT—=0 a2 R—F2 b (FIZEHRA ST 74724 —IL) [2D1

15



TOREMGEIY FO—ILEZRED.

(3) REETI:
T34 R—=+2 5% K (Private cloud)
D37 FDAVTSRAMIVF L, EHOFAE (Fl: EXRMEB Mol dE
—DEBOFERAFERAOL-HICRHKEINS. TOFE, EE, SLUEARF 20
Wil B2=F L L<{EFthonlAEbEICEYIThbh, BREEGEMELTEE
DEBOBERNE (TN LGS,
O2a=F 4% 757 F(Community cloud)
D29 FDAVIZRA IV F XY EHEBOBRLE (BIZEEH X2V T4D
RE, RYY—, ERIETFICEHLSERFE) 2HD EROHEBLISLEHSD
HEDHRAEORABAOERFEROLOICIREINS. TOME, B8, &0
BRI, £RERAD 1 DFLFEHOHEE £=F L LITEhoDEAED
Ik YiThh, FREERELTEIZTORBOBERRNFEIINELLS.
INT Vw9957 K (Public cloud)
D30 FDAVISAMIVFYREL—BOBHAGHAICHAITTRMEESAS.
TOmE, EE, BLUERIF, BFMAB FHHEE, F-XBMAHE HL<
FEhSDEAEDEICEIYITON, FEERELTEZDIZOFTONAE
DEFERNELTD.
NA Ty Ko S5 K (Hybrid cloud)
D929 RDAVIZRAMIVFXIFZDOUELEDRGDSYVIVFAVTSIRES
D9Fx (FZAR—F, AZa=T4FRENTYvY) OEHFEDLETHS.
FEIVIVDFERADHFEETHLHD, BELSNE HBAIVWIEFOEMTHES
n, T—RETTUT—2a OBBAEEEZERLTWS BIREY 5D FHE
DA—FRNRNZVRADEODY T FIRN—X k)

WIZ, RVATALATHEHLTCWAEE(LY 7 vy =T 7T REMEY 7 K
7 =TI OWTRR5,
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2. 4 REIEYIF+DT

ZZT, =R, R2.

20T 3o AN H 5.

#£2. 2 H—FHALDFK

N R 2T R—FT 4 v a=r7 K IBM LPAR( Logical PARtitioning)
A~ v R Microsoft VirtualPC
VMware vSphere Hypervisor
CITRIX XenServer
0S ARk 5 =X OpenVZ
Docker

#£2. 21T 300V — ML F N TIH R~ R R TH 5.
5L, ZOFE~ U FRITE, £2. 3OLEHIT3IODXATNDD.

#2. 3 (M~ AR

AA KOS | Microsoft VirtualPC BEOOSIWICT Y r—vark LTRE~
ORACLE VM VirtualBox vrE=FpEEISN, O ETREY Y
VNEMETADT, A=y R KEL
5.
InA S— ~A 7 af—%/L -+ |Citrix FEHOSORIANREEHT H720, <D
A PR INA =N A AR XenServer N—= R =T IZRIETE S,
F—=F =AYV T N =T,
Microsoft |HHOSDORKIA RNEHEHT LD, <D
Hyper-V N—= KR =2 TIZRIETE 5.
ED T o VMware INANR=NRATFTHENRRT A NS
INA =S A vSphere W, BERRER N R =T NRLND.
Hypervisor

ZIT, ThEThoBEBEY 7 by =7 O E LT, AAFOSHEIY b~
AT BA—=F) « NAR=NAYFHDTFN, F—"~y RBRD720OTED &
WTHD., ZLT, v9A4 708D —FR ) - NANRX=NA PRIV EE ) YT -
INAR=RA PO T, ™=K =T D RTANEnA 8= PN T
H720, SHIZEETHD. 1272, T2 Vw7 « A R= A FRIINHF
HENA—=TIDN—=FRT =27 RIARNEZRBET OLENH LT, 3ODKHA

DT, BIEFREREN K DD, Ik,
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LY 7 b =Tl D,

2. 4. 1 XenServer[8][9][10][11]

XenServer |X Xen ZXKIC L7 {RE/ILY 7 h U =7 ThHDH. ZZ TXenld, 7
7 v VK% Computer Laboratory 205 2003 4 1 HIZAB S L= AIZHIH T
L7 A=A A Y a—T 4 VT REZRMET SO SN
Xenoserver DMK ETH LA —T 0V —ADNNAN—=NAHFTHDH. Xen I3,
32bit @ x86 KT —F T 7 F ¥, 64bit @ x86_64 % (EMT64T) 7 —FT 7 F ¥,
Intel Itanium O IA64 R7 —F 7 7 F ¥ TEIETDH. Xenld, £2. 40K
72 2 OB EM 2L L T\ b, Xen (X, 2013 4 6 HIZ The Linux
Foundation ® Collaborative Project ™ The Xen Project (272 ¥, BLLE L The Xen
Project 4.5 WA SN TV 5.

#2. 4 Xen O

F A LERE
Y AR - FZA R O0S DY —Aa— RO % AT LT, Xen ® APT 25F]
Para-Virtualization HT&EA2 L5183 5. full-Virtualization L9 & A4 —N
~y RBMEB CE 5720, @mdfband.
SER AR - TR A Ea—FEHEBTLH. XM F V- T AL —
full-Virtualization va KD FETEITD.

Xen @ chief architect T& 5 Ian Pratt 73 XenSouece Z % . L, 2007 4 8
H1Z Citrix Systems 7% XenSouece ZEHIN L, ZORE(IY 7 b =T %
XenServer & L CHE LTZ. ZDi%,Citrix Systems 1%, 2009 4 2 H IZ XenServer
ZMEL L, 2013 4 6 H 121X XenServer A X v 7 &2{k& 4 —7 >V —2{L 1L T
W5,

2. 4. 2 \VMware vSphere Hypervisor[12]

VMware vSphere Hypervisor |X, VMware fEO#L 5, T&H 5 VMware vSphere @
NAN=NAFOHEZRO LAY 7 b =7 ThHDH. £L T, ZOHR
BUEY 7 b U =70, 2000 FICHEIE S HLTC Wware ESX OFEMERKE LTY U — A
S 7z VWware ESXi Server DEMED /NA /R— A P TH % . VMware ESX [T =
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Ea—2DN—Ry 2T IZRIET DT NAART A NENALR=AFHFIC
FAIATE S VT T e A NR=NA PR DT, T/0 BN ESHEICEITTE D
ZEnBLY—HEIZE L TWDH. FLT, Wware 1%, RE(MLY 7 T =7 D
P CHROGBELNRSGETH LD, FELY 7 b =7 HGTRROY =T
R TW5

ARFETHEHALTWDZV—F 7 =7 Cybozu &, VMware ESXi Server PN
Y — XTH D Red Hat Enterprise Linuxs ETEMH LT, LU r—v
g VEREORB L LEBBAEZERL WD, 7, HTE Ry FTU—2 T
— R RAID 1 — FIZOW T DOHIRAH U, Wware TEMEERE NI TND & D
DUAMEI R T A RNPENTZDA VAN =L ZDOEONRTERNEWVIRENDHD.
Fo, XXM OD, YR—NIHDHN, V—RAa— NIFEEREEMTO
EHETHLNIEAATHD.

2. 4. 3 Hyper-V[13]

Hyper-V {Z, 2008 4£ 6 A 30 HIZ, Microsoft #:D#LE T&H % Windows Server
2008 DiEMNEERE & L TRt S BRAEEY 7 F U =7 TH D . Xenserver & [d]
U ~A 78— NAN=NRAYFROIEILY 7 Fo =7 ThbH. £ L
T, Xen AN L7z Linux 7 A M Hyper—V I K » CHERAL N ATRETH Y,
Hyper-V O{RAREREE T L TV DY — N1 A — 1% XenServer T & 1
T&%. £ LT, EHEEIINERD Windows Server EHFMENRH L. Fiz,
RUZEG O, PR—NIHDHR, Y—Aa— NIFEARTH .

2. 4. 4 REEVIFDZIT7OLE

AR OBEAE Y AT LOMRER Th 2 oG RY — S0 Brvix, BE
FOBEEOBENY 7 My = 7REZ (I L THE>—NICENT L EZ &
ThHY, TORE, HEOBEEHY 7 VT REZZOE EORECTCEHM
WZIEMT 5 Z ENARICR>TND.

BlZ1X, 2o Ea—F T AT LAOFETRNCES Tarva—205 KE
B EXOBO [LYRZ EMHEROMAMRA] 28T 50 A A7z
by 2 2L —# VisuSim (X, WindowsVISTA TOIRREE Z D £ FALL TV D
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o8, FEFZE D PC A Windows? DEREETHH->TH T 7 U HR Java D/X—T 3 >
MESTWTHIEFIZHEL TEEEZEDL LN TE TS,

ZOEYIE, RABEETORBEESCHIMEOE LY &, REUFHOLD
IA =T V=AY T Ny =27 TOLHIENKREETHD. 0D, 320
INA =X PR HEAL Y 7 8D =7 O H T XenServer ZEH L7-.

2. 5 95O FREBYILNIT

ITAY 7T AT 7 Fx OB RET &, HENOREIY 7 b Y =73
B3 20— "B L T, RIS U EEEE ORI Y 7 N = T B
BT —BEEPRELTLEWD, B0 ITA 7T AT 7 F v 2EORE
REAZZERETLI2O0PHLI LY, FRHREHNTERIZ>TLEY. 20D
KO RB T, AR — "D — e AR BRLSMC, KRN CTEE FTRE 2R 1P
R L2 AR — N2 E 0 Y T 5B HEEC R — ST FTREZR v h U
—J AN —UERYCHEHREENEMT S, 22T, HES—"OEH

ZMx T, ZOLIBBAETIA VT ITAN I I TF 2 B0 MAaBEHY AT
ARME LD, ZThoE 7 T RREEY T N 2T T RT Ty N T F
— ALY, 77U MEOBEELRFEHRER-oTnD., ZORAEHRY 7 by x
7 121%, CloudStack =° OpenStack <° Microsoft Azure ZFHAEH T 5 System
Center Virtual Machine Manager 72 ENRH VD, AWS a5 Fi 5.

7 Z v Ry 7 v =7 121X, Eucalyptus, OpenStack, CloudStack,
Wakame-vde 72 EZ < Db OB AHINTEY , KAV — "ZEHT 25 TaaS & L
TIRBLTWD. 0B, laaSOYV—E A2 TliX, X7V v I Ky —ERZXT
THLN NS DT 777 NAZ U —RThohH., HEEB VAT LLELTDY
TUREBEY 7 N 2T ERETDHICHIZY, TRAOLOZ T RE#EY 7 by
T TIZODOWNWTRIZIERD.

2. 5. 1 CloudStack[14][15][16]

CloudStack (%, SUN Microsystems T Java Virtual Machine (JVM) @ lead
developer 72 7= Sheng Liang 7%, 2008 4R (2% . L 7= &4k VMOps OHLEL TH 5
VM Instance Manager N2> TWH 7 7V NEBY 7 vy =T ThHhD.
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VMOps 1%, 201045 H 4 HIZ, 4 % cloud.com IZZEHE L, "—Y 3 2.0 %
CloudStack @ Community Edition & L TA—7 >V —Z{bL L T-.

2011 4 7 A 12 HIZ Citrix Systems 7% cloud. com Z B I¥ L T, CloudStack
Service Provider Edition & CloudStack 2.0 for Enterprises & CloudStack
Community Edition Z#& L CA—7 2 YV — AL L T The Apache Software
Foundation (2% L 7-. Citrix Systems [%, 2012 4 5 H 9 HIZ, Apache
CloudStack ZX— R |8l TH 5 Citrix Cloud Pratform # Y U —A L 7.
Apache CloudStack 1%, XenServer <° VMware vSphere 38 KX N KVM 72 E D/~ A /X
—NAFEERTDHOO7 T NERRY 7 by =27 THY, NS D27 T 7 Ry
—EAZE#MLTCHESNATLY 7 =27 THHD.

CloudStack %, dtMEKRFT AT I v I 77U RTHLEAINLTEBY, K%
FOTTAN=127T70 VAT AOREBHEEICENTEZ ORATHH S
Tws. [17]

AT Xenserver ZBRH S E TWAHRBY — AL Ry N —27 LILEX
ML —VoORAERIC, HE O CloudStack #EHA L TWa. M2, 1
CloudStack 7 — AH [ Z 7R,

. [
[} CloudStack \
« e # [[) 192.168.1.8:8080/client/ w ” % @ =

77U QOIqy -5 [ Google @ BIEMAE-M-- [ Web RSRFr - 1§ USHOEE ([ Safari BS01 2 » O zofiodwov—o

cloudstack

Propct  Default view

Hovaki-F 7S [F~TER| Aar75—+
() strags Secortary Stormgs Vi
WM (rarme: s—S00-Yhid: 500) stopped Lnespectsdly on
& TS INT host d:1availability zome id:1pod id:1
Frio7 Now 2014 150833 GMT
=
[ AL
'Y T =L Fads
° I FA T WM (rsrrs: u—1-Wilid: 1) stepped Lrexpectedly on host
id:Tavailsbility zome d-1pod id:1
B - Frio? Now 2014 150832 GMT
Aok
B Znv=o SR FLMMIBEED | BETIEROEAS |
]
A, TR s st \ HERADDPTFILE ST A=
W% M 1572 3% ) 63533GB/156 T8
Q@ Fxdv
@ R v zorel A =l zorel oPy
25% ) 563 GB/ 140 GE 10% M 250GH 7 2474 Gre
t:/* AISASIFE
T2 e ( ) BRI FRLR e TRV AL
< go-snzE V=" zonel =l zorel
L% % 272 5% 2367 GE/ 41020 GB
WO  yerdAzry

X 2. 1 Cloudstack 7A&— AMHmH
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BEETOALA L TIFTARNTI I F Y52 2.

2 127,

=3
[ CloudStack x|
€« C A |[)192.168.1.8:8080/client/ /. B =
= 77y @ OUA> - Y- [ Google @ BIBSHMAL-m- [ WebRSAR+v—~ 18 USHDZE [ Safari HEO1 0 zot0Tvo3—4
admin cloud
- Default view
h-4A A7 - zonel
@ Hoyaki-k < EH
Y vz ET) TEA-FTERL-Y | EFUD - =2 Y25 WM Setines
PHH=FATN~T
AL
Fobo—2
FYTL-t
FRS
7ayzot
FoUE
Fxq4r
i
— N N — —
2 JITURAVTTANTIF ¥
S} Ay H Y - =
BRFRTOY Y —A2ADMHEARIZRK 2. 3I1ZRT.
[ pil e
Cloudstack x \
b e = = 9 -3
€ - C # [[192.168.1.8:8080/client % /2 8 & =
#PI) QOIAs-bAm- [ Google @ JITEAZ-W-- [ Web RSAR Fr- 18 USOOEE ([ Safan K501 > » (O z20M0Tvo3—40
Propet  Default view
|
@ s REN
T AVREIR 1) AVEA-FAVTERN LY nmREAD-D -2 VAT LW Settings
& 7 IN-7
VAT LLFORITRS
AHL~T
-— o
A2
- COTTE e o
FITL+
B EET 5%
E A~
L o o
O Fx4
R . o
@ -
o —
= - CE——
NG 7o-rmex 0%
@ Y-ER AU RE3AD-00 PTFLR Alccatd: 15 /21 T 1%

777 KDY Y—RA
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MEDOHBEEREDA A =2 1S0 7 7 A VEXTIREL, TOA A =% T
VU — MIHAIAEE TS, BHEFETOAS A=V T 7 A LORNEK 2.

CloudStack x
€ cn_1921681895
# 77U @ooAy- B BIBERE - M [) Web RSAZ Fr- 18 USHOZE [ Safari HE01> -
FU7L-t-150
@ Fegs Ea—0iR [1s0 Y] zoe- (38T v B +moo0ss
N ez ] Y-y B DADEL~
045-server-s zonet Ay =
& 7= TN v +
B ai-v A 2 VAV = +
—
X - -
W Aot A *
Cent0S-65-86.54-mi en =
‘ o 2
indons en =
[ o AY +
centa -ovD! en =
L Fovon L &
- i
_U_‘ FHI L +
wwwwwwwwwww zens =
o Fxf A +
; o155 en =
@ o= L *
— | wetem zens =
T Aoy 2 YAV +
A
ﬁ’ Ja-rsnEE
e\;@“ HoER ATV

2. 4 EEELTWELTFL— b

2. 5. 2 O0OpenStack[18][19]

OpenStack |%, 20104F 7 A 1 HIZ, Rackspace Hosting & NASA (2 XK » ThE®
bivfe TaaS 7 79U Rarya—7 42770y hORENTHD.
OpenStack % CloudsStack LRI U A —F v YV —ARX—20D 7 F v Ny 7
F7 =7 THY, XenServer & VMware VSphere 38 X TN KVM DA 23— 31 ' %
PR —F L TW5. OpenStack ® API |E Amazon EC2 & Amazon S3 & AN H
D, AmazonWeb Services D/=DIZENNTZ I FA T "N T TV r—va vk
INROBHREVESE T OpenStack ICTHEATHZENTE S,

OpenStack I%, Rackspace 2% 2010 23 HIZZ 9 U RA ML —UHh—E R L L
THeflt L TW5 Cloud Files ®=i— R&/ABH L7z Swift &, NASA 7% 2010 £ 5
A2 TaaS %1 2 5 Nebula & _X— R TR~V OEH Y AT A ELTARL
7= Nova OH[E 7Pz 7 hRR_R—R(ITHR->TW5. 2012 4 4 A 12 HIZ,
RackSpace « AT&T « HP + RedHat + IBM 72 & DARZELHKRDZNNIZ X % OpenStack
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Foundation 2% . S 717~

HITE, OpenStack ZHRH L TH—E R Z ML L CWAHEEFEEZ K 2. 51T T.

# 2. 5 OpenStack #ZBRH L7720 —E XD —4

LA i ik

HP 2012 4 5 H1Z, OpenStack B H L7=/ "7V w7 7 57 RCTohDH HP
Cloud Services @ Public Beta ZBith L 7=.

RackSpace |2012 4 8 Hliz, OpenStack ZHH L7=XT VUV v 7 7537 RThHD
RackSpaceOpen Cloud Z BitA L 7~.

RedHat 2013 4E 7 HiZ, by Ry RS HIE, HARMS A ITIC Enterprise
Linux OpenStack Platform Df&ft A BH4Ai L 7=. Foreman, OpenStack
Orchestration (Heat), OpenStack Networking (Neutron) OpenStack Telemetry

(Ceilometer) @ 7 LY R — k %47\, Red Hat CloudForms , Red Hat Storage
Server & OFEE %17 5. [20]

2. 5. 3 Amazon Web Services [21][22]

Amazon Web Services (AWS) (X, Amazon.com 73 2002 (2L H EIF7=/%7 Y
v 77T —ERATHY, laaS & PaaS & SaaS I &L N DaaS 72 & #i A 72—
EAEI T TS, BTE, RO INFICY =V a v tpEns T —2 k¥
HARELTEBY, EC2 (Elastic Compute Cloud ) <° S3 (Simple Storage
Service) % RDS (Relational Database Service) 72 ¥ 34 DAV T A VP —E R %
LTV 5.

AWSIE, ALY 7 b =27 Xen Z HWVWT WA DA — T v & Ar—)b
TURMNRESTHDLZENFHRTHY, BRHICOWTHEBEOMEHEIZIET T
HE) L CIRESND. LU — 3 (apnortheast—1c) T =+, WA
£ U 2% 1GB+ 1CPU (64bit) « PNJigk SSD 73 8GB- /' m— )L IP 7 KL A% 1 DffiH -
Amazon Linux AMI ZFREHF LW IHIHEKTH D t2.micro OHE, 1KMH7Y
0.02 FATH 5.

AWS 1%, 2006 43 HIZ EC2 ZBAsA L, 12 HIZS3 OV —E XA ZBAs L7z, AWS
DENFEFITHS 190 2ETERF T A X2 52— PIZFIH S 4, Fackbook X
Twitteer X Dropbox DA 77 AT 7 Fx & LTRSS TS, BATIX
F2. IR T LI, BREOERI AT LATORHARL Y =V ¥ V7 —L5%D
ayyva—<ETOor—ERE L TIEHEILTWS.
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F2. 6 AWS OEAD—4)
HELk 4 JRERZS
G N SV =27 R—3DS X Wii U THET I 32y vV =7 —E 2D A
75 LT ANS AEALE.
H AR 7% 57 i [HARETE B OFTAALABREMICBWT, PHITx
RStk IRWNDNT T 4w KR TE DRI AT MMEEEZ BT 572
O AWS ZERMA L.
HOYA ¥Rtk XU T LA HAMERROLEND SAP VAT LD T R~ A

JVrv—varyiklt LTAS ZHH L.

Hlztta—&—

2Ty hRPCED < IVF T NAA ZATHHTE DHNIEHRY 2T
LT AWS ZERH L7-. BEHMSC VPN #ftic L 2N EE L 02—
AVARMEEZFEI L TWD.

HART L e iikiE

TLELE SNS A DLEEE2H LT L ERBRE 2 (K5 C

RS A x5, BFTLvAV VI - RO — v VT B —TFT A R
VY —EATHD [JoinTV] X254 77L LT A O
7 R —bE2&3EM L, 102020 (On Air to Online to Offline) |
RS 2 SEEL L TV D

A NFEHFHR S AT L, BFF VAT A, Bl VAT L& L Vo - HEBRR

RS A VAT LADEHFH A I LT TA T TREES ANS ~BiT LT,
Amazon VPC TH:WN A > hU—2 & MS ZRET T A RX—1+T7 T
URTHE/RL, mEX=2 T 4 LLORKEEZES L TN,

RS A YW 2T A (DWH, DY —/N, TEEHY%), SA 777 N

b AvE— AT I, DTV A NEOIREWHERT AWS 28 L7EZ. %=
T CAT—VZHIG LT BREEZEH L TW5.

JUM K (750 RRIBERHEK S AT L] O TV vy FR7 5T R

BRBE OAESE I Amazon EC2, Amazon S3, Amazon VPC ZH¢H L72. K
MR 2 2 FHIBUC N 2, RN O IP 7T RLAKREFIHTE, %
JNIZEERE SN TWD— NE L OEELZRGHICHEI L TWND.

CIZT,AWNS R EDNRT Y w7 7T RITBITTAE LA T v —0ORENHE

AT D B, RKETIEZOLA Ty —oMER —HhkESNLTBY, £
ZEHEWIZHERD.

PERIL, EERARTY v T NEBAEERT T — 22 —REHNT
HoT=DT, Bl ZI1E AWS @ Asia-Pacific region(Singapore) Tl LA 7 v —
N T5m B TH Y, US West Region(Oregon) TIZL AT ¥ —N 122n B TH Y,
ENS BT 7Y v 7 7T REBROFIANBENTH-72. L
L, AWS L, 2011 FF 3 A 2 HIZHEIZT — X —%Bik L, HEzilns
THHEKTHD R —var) ZEM L. £7, Microsoft WNiEE T 5
757 R¥—1t Z Windows Azure %, 2014 42 26 Hv b, HFERIC [HHA
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RKI)—Yarv] ERIRFICTEHAARY —Ya ] ZBFLTWS. 207,
FHERNRT Y7770 REBETIIRYy NU—T O LA 7 —REMNERET
XBH IO oTWnWB. [23]

2. 5. 4 9F9FEBYILIITOHRK

EEOEBRFEROLI S 2T 2T, 40 7L R K DA BIZICEES
T—=tv o Z—FHBREZETH-T, XT VT 7T77 RTOFERLIIT,
BAMEBOWLNA R NHBSLH LN UOEAERERY RV KET — X
MBHEIZR > TR, EREFBOBFBRUIE L AT LE2RT Y v 7770 RIZ
B EWH) ZEIF— NI TIE RN EEX LN TV, LML, 2013417 T 7
N7 7= bEMEEIND a7 R8N, RIICATY v 27 27T 7 REET
OEMAZRIRICHEFL, LT Vv 777y FCTHERONIZA TV
ATITD EWVIHIRBMICEDY 2o0bH b, HERRETYH, BEOEERTHED
ALTW/= /7 — K PC 8 tablet I - THE Y, Force.com @ PaaS O & 72 &
b, NTV I I7730RSBITLTND Z LR 5.

ZORBWIZBNT, RETRT Y v 7770 RA~OBITIZHEUTH D0, &
¥ENTIZ U REBRY 7 by =T 2EBATDHZEICIERENRERRDD. &
YLV ATYWH Y —ANEREILY 7 b =27 TEBT DAY v MEH DR,
ST TAR=NI T REEHT L0770 RESEY 7 N 2T %8
AU CHl 5l 72 45 W& P 2 Yl L TR — N COFRERZ A8 %75 5 &
DR BEEITMEKTH L L VI BRTHD. [24IREDHF RS AT AITEBNT
FTEDOX IR GFHOLEMTE LN, BHERETOa v o — & R ITRK
MY AT L THY, [Web HEFHE T « 1 O XD ITZHEE O H > T
REORBY — "2 LT HRESL, MERHE L TOENLH B RHOE
M, A7 —NT7 v T ERAT—=NVT IV I T REBRY 7 D =T O
WRENAHRERETLH D.

INLOZEND, HEBETIE, ALY 7 b7 0HOHEALY L,
77 R T 2T OBEANRLEELL, TAX—=F T 7 RTOFH
AR L L, BAEFEN L THEREATHEAINL TV CloudStack & 3 iE
L.
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2. 6 XrYybrIJ—ORML—D

AR OENMBE XE Y AT LT, Kk 77 Z AL LT XenServer
EHA LTS, ZO XenServer TlX, BEITORE~ v U EREZ T & R
BROMOBREICZ—F AN L AZFELITELI LR VTIVEALLIBERT D
P —bERATHDHTA T~vA T L —2a BNl THDL. ZDODITAT~A T L —
varolaMEM 2. 5I1ZRT.

iSCSI SAN
Common Storage

XenSfrverZ

Tablet User PC User

2. 5 IR~ OIFTAT~A T L — gy

2T, B =AM PCIE, EEDIFZEAER R Y T —7 EiZH HIE
WRBEENICRTESNTBY, WEY—NONEAE Y & —HONKT + A
J FICEBRESNTEH LTS, 207, 47~ 7 L—a rTiE, ¥
EOYEY — LR OYEY — NI A T & —HONIRT + A7 EICE
SN TWaAa T —22BEhsd52 & Thy, HLBREBEESINHEHERD. £
72, Linux BBETOZ7 7 AV EFy NT—27 ETEHT 521X, NFS (Network
File System) 28 —#xAITH Y, LAN D@L EERE & L TH NAS Network
Attached Storage) W& L TW5. LV EE CTRAEEL LAN O ILEFLIEEE T

X SAN (Storage Area Network) 7234 ¥, iSCSI(Internet Small Computer System
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Interface) 7o ha )L CORHEAN I THD. Z DX HIZ XenServer TT A
T AL —2 3 rEITHITIE SAN BDLETHY, SEOL 2T AT
NexentaStor ZfHH L 7-.

2. 6. 1 NexentaStor[25]

DGR — AN oLEOTEERIL, SBERY— B TIA T~ AT L —
TarEITOILEDICSANPLETHD. £ L TREEMDZHIZ iSCST 7'm b
a)V &I AHZ LI L, NexentaStor Project TXPBH L TUuybNexentaStor
4.0 Community ZfEHR L 7=.

NexentaStor %, OpenSolaris X"—ZADF A A MV E2—2 3 Thd
Nexenta # X —RZA ML —UHOD 0S RSy hTHY ZFS

(Zettabyte File System) ZfiE > CTW\W5 Z & N TH 5. NexentaStor (Z1%
Community Edition & Enterprise Edition ® 2 2DO=x=F 4> a2 HVY, Z O
v A7 A TIlE Community Edition ZfH L CTWbd (BHIEDNN—T 3 X
NexentaStor4.0.2 To 5H). FEAEIEIX GUI TH D NMV(N:exenta Management
View) CHEHEH CEX, a~ 2 N7 14 > Toh 5 NMC (Nexenta Management Console)
1o bHEHTE 5. NexentaStor T, Wik7 4 A7 & LTV AT LM ETF—#
Mo 2 GBORET 4 A7 BLETHL. BIUEEH L TWLEEBEBZ ML —Y00R
—LAEmAX 2. 6IZ/R-T.
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(== [
/&5 Nexenta Management ' x |\
& - O A |[)192.168.1.7:8457/status/general/ The / @ & =
R I £ Jul-EoTR Ry Google {ii} SISERAS - [ Web RSAR £~ 8 ULHOEE [ Safari B304 > » [ 2ofoTvo3—4

| »

About | Support | Register | Convert To Enterprise | Help Host Name: nxc | Welcome Administrator | Logout

@ Settings (@ Data Management (@ Analytics
M General [ Storage s Network [Z| viewlog : Jobs

GENERAL STATUS AND DETAT

Overall Status Information hd

Data Volumes CPU and 10 Monitor

All data volumes

Replication services
Status and progress CPU Uiilization .
Network 170, KB/Sec Disk I/0, KB/Sec

Network services
Network/Storage services —
Fault Management services
Alarms and status
Appliance Group:

Create
Create new appliance group Currently gauges update every 5 seconds. You can change this interval here

General Appliance Information

Property Value

Server Time Sat Nov 08 00:03:10 2014 15T
Time Zone Japan

Last System Boot Fri Nov 07 21:26:14 2014 JST
Load Average 0.11, 0.06, 0.04

NMS Version 40-0-39

NMC Version 40-0-32

NMV Version 40-0-40

QS Version 4.0.2

Total Memory 3893MB

Free Memory 2764MB

General ZFS ARC Information (updates every 10 seconds)

Property Value

Min / Current / Max ARC Size 364.31 MB [ 229.87 MB / 2.85 GB

Cache Hits / Misses 97.80% / 2.20% o
Demand Data Cache Hits / Misses 58.98% / 39.63%

Demand Metadata Cache Hits / Misses 28.59% / 24.37%

Prefetch Data Cache Hits / Misses 0.04% [ 7.42%

Prefetch Metadata Cache Hits / Misses 2.39% [ 28.58%

2. 6 HEBEAPL—IOFR— AHE

29




2% Xk

[1] JNfEREE : Amazon Web Services A {3 X7 A~ D8 A [REE 2 UK AR H, £
K&t A 7L A, pp. 76-77(2014).

[2] HI)INRZ, ZHHEFH, = HIZES, 2 B R VMware Z FIH L 7278 A LAN £
KE AT LOBRS, HE Y AT LMERTEEE, Vol. 24, No2,
pp. 126-136(2007).

(3] HHEA RS, m B ® MW ERFET AT I v I 770 RicBFbar 7oy
TR A N AT ADOER, FIT2011, Vol. 4, pp. 14-18(2011).

(4] WHZZE AR —, ETRE S KEEFE MR v 7 72204 —T v Y —
ADY T REMY 7 vo =7, B, Vlo. 94, pp. 34-39(2012).

(5] EIRTHS S, & AEZ AL B USRS H, e 27 A, pp. 11-18(2008).

[6] Eric Schmidt,
http://www. google. com/press/podium/ses2006. html, (2016 4 1 H 5 H T 7
+ %),

(71 770U RKava—T 427,
https://www. ipa. go. jp/files/000025366. pdf, (201541 H 5 H7 7 & X).

[8] XenServer, http://xenserver.org/, (201541 A5 H7 7 k& X).

[9] Keir A. Fraser, Steven M. Hand, Timothy L. Harris, Ian M. Leslie, Ian

A. Pratt: The Xenoserver computing infrastructure,
http://www. cl. cam. ac. uk/techreports/UCAM-CL-TR-552. pdf ,
(20154F 1 H5 HT 7 & R).

[10] Xen, http://en.wikipedia.org/wiki/Xen, (201541 H 5 H7 7 & X).

[11] BARIAZE, ), BRI, AT X e n UE AR, FITkF: (2009) .

[12] VMware vSphere, http://www. vmware. com/ jp/products/vsphere,

(20154F 1 H5 HT 7 & R).

[13] Hyper-V,
http://www. microsoft. com/ja—jp/server—cloud/windows—server/hyper-v.
aspx, (20154 1 A5 HT7 7 & XR).

[14] cloudstack, http://cloudstack. apache. org/, (201541 H 5 H7 7 & X).

[15] HA CloudStack = —+#%>:CloudStack fiJ&E AP, FiTk4t, (2013).

[16] MMz A—TF 7T 0 FAM, 47 LA, pp. 78-87(2014).

[17] BEEAMERE 087 7 U RV AT MR B m R E s 5 i, 52 B R
AL EA A - LEFZEIL R SERk 24 L FEMZE SRS,
http://jhpcn—kyoten. itc. u—tokyo. ac. jp/sympo/6th/proc/JHPCN13-1S05_Fi
nalRep. pdf, (20164 1 H 5 H7 7 & X).

[18] openstack, http://www. openstack. org/, (201541 H 5 H7 7 & X).

[19] MMtz A —727 T 0 FAM, 427 LA, pp. 69-78(2014).

30



[20] L~ Konw b, OpenStack BiE D8l A2 % F*K  Red Hat Enterprise Linux
GO ELFHY )V a—vaicky, 7—2vrZ2—0RIEMLID TaaS
~DRAT 7 R,
http://www. redhat. com/ ja/about/press—releases/red-hat—japan—opensta
ck—powered—product-offerings—to—deliver—on—open—hybrid-cloud-vision
, (20151 A5 HT 7 EX).

[21] Amazon Web Services, http://aws. amazon. com/jp/,

(20161 A5 AT 7 & XR).

[22] MR ¥ AT LD DDNRT Y v 7 7T 7 KAM,
A 7 VA, pp. 12-30(2013).

[23] Windows Azure D HART — X b o X —NA4A—T7", BIE% KE,
http://itpro.nikkeibp. co. jp/article/NEWS/20140225/539065/ , (2014 4
11 A10 BT 7 & XR).

[24] JNjE#E: Amazon Web Service APH, 4 > 7 L &, pp. 76-77(2014).

[25] nexentastor ,http://www. nexentastor.org/, (201541 H 5 H7 7 & X).

31



arasl =
3

SNEHEXEVATLDRE

BN, SEHRERT D2HE IR VAT LOEALFIORREZ RT-OHIZ, K
FOBRUIZEREIZONWTIRARD. RIZ, KVAT LOHPHOHER TH 2
1 BBEOEMNEE R AT 2%k LI [2][3], KU AT LAOBLEDHERK
THDHE2EMOENUHE LB AT LA THILIRV AT LZHONTIRRD,
ZLTC, RVATLAOEIZOWTEFZMM> Tl 5.

3. 1 BHRUEBHFRIEKEIZDONT
REOERLEHERE L, RICRT4o00arPa—FFEEELaEa
— A FEEHEOPCZEHT LV —AHLEBFTXEMT—HELOHBR SN TS,
BlziE, a2 a—FEHEI TV I TAT LV NV ATLADRED, Xy N7
—MHIZ3EDOY—N"THEHAL TS, ZLT, b a—FEEET T
ActiveDirectory ¥ — 3¢ Symantec Ghost i — "D 2 ERHEHEL TV 5.
BEXBERAICIE, ¢ 79—=v 27 v AT 5L L TO Moodle Fl#— &
InternetNavigware ) — 3225, [41 %7, Web HMEREE 1 - 11| SO HE
fHH 7 7 A v —ox, FBIEY — 3, VMware ¥ —/3, CloudStack H— /%,
XenServer FEMNHAFR SN TS, A RT3y MELTIE, FRNEET 7 v
— 7T =T O cybozu FIY— N, FHEL AT A, MEHET AT LR EOFBEFM
P RFEL, BB R =A== "B B# L 5. [5]E72, xR
1L, REAXK—LRX=—U AP =Ly 77 v 7Y —,3) blog HH— 3R
BEL TR, koI 2= ¢ & L TIE, Hilk SNS TH % Open—gorotto 4
—/N& Open-PNE I —, Mlika I 2 =7 4 7V —7T =7 D cybozu H¥
—NZEH LW, 6] AT AR AZX 3. 1I2xRT.

32



70 TAPLRLAN AP

()

(6))
% z/w—»w)}i
i (0] i)
N\QAG$§@ 6
NS : #)w—'mxs
aVEA—RTSO19IBE 7 %

2P " (i)
)
)
1
[}
Y

BBE A VL ALAN: AP

[} ()

ES J]’") DI*T

|
|

1

|

|

|

|

|

|

|

~ |
SANUASE B DATLALAN AP
|

|

|

|

|

|

|

|

|

|

|

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I
EECIOLRURARE 1y
: BATOUIE g
| 3 FAXLZLAN AP'
. () !i&fﬁx»ﬂ F
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

/@

TALT )I:f—fvrf SINET/—F

VPNIZE

|

1
L]
'
@ ' 2 DA YUALAN AP

(@)

I
|
|
SqrLxsis ) é !
HILSFRG é : ﬂ
TR DANURLANCAR
e &
DAY LALAN AP : mmv— 7:;:72:}7 7:;:1*;;‘7 g:gggf;a @
E nﬂ‘t’tﬁ——/\ N
% ! VPN 9547k
EREDFIRT—5 | mwww YIRYTT
IIDRAIF : |Il
FHLAN i e a)(:::}; AL FZ\;ZSJ Bk It —/

3. 1 KEOHBLHEERS

(1) 2ra—HFEHEI]

A2 —HXEHEITIX, N— Ru=7Hpke LTI, 56 5@ DELL #d PC
E3BDDELL DRy v T — NS — "B 5. ZOREFRIZEALTND
PC DFEA Y 7 7 = 7 1% Windows VISTA Business TH VY, Y7+ =7, ¥
VARAY 7 by =7 & LT Microsoft £ 0ffice2010 &, DreamweraverCS3,
PhotoshopCS, Flash CS6, Premire Elements 72 & ®D Web T ¥ A V%Y 7 b7 =
TEBIOEBNY 7 by =7 OBFEZEBT 72010, AKREMSNHEELL
AEREEL S Y7 =27 ORCA[T]Ea s Va—FR5HY 7 b =7 T
HOLWESRFHEB AL TS, 2238, Z O ORCA L, Debian GNU/Linux |k CTEi{E
THT7 TV r—vary )7 b T ORD, w477 MEBREREEL TS
kY 7 b =7 To % Windows Virtual PC L CEHE@IETW5. Z03FEH
BT, ~A 70 Y7 RET TV r—varAXvy U A REAREPCHRER
B (CEER) ROAREPCHRERR (F—21EH) o e LTRHLT
Wh. ZDT®H, 56 B D PCEREEABHIFICRERK L MERRICUIV M 52 &
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MTEDBLEIT, Yo7 TI7A4AT 2 AT A TEH D DynamicBoot[8] A A L T
WA, 9]

(2) arva—¥FEHREI

A a2 —XEEENIL, ~"— U= 7R E LTIX 62 B0 DELL £ PC 2>
L7b. ZOFEHEDPCORAKY 7 MY =7 Windows7 THYH, B RAY
7 hU =7 & LT Microsoft ££® 0ffice2010 &, 2BH Y 7 b =7 O#E%
ERT D702, BECADHAY 7 b7 =7 ThHD VectorWorks10.5, 3DCG 1ERL
H>Y 7 b =7 T Shade, DreamweraverCS6, PhotoshopCS4, Excel HE&EF,
ZEALTWD. Android 77U —v a VHFEDTZH O Eclips (DWW T,
B PC £ T Oracle VM VirtualBox[10] Z&Ml =&, Z DAL T Cent0S
%%%LTEdms%ﬁ%LTwé.:@ﬁ%%,v47uy7b%i77)#
—¥a VAT Y VA NS A PCRERR CCEER - 7 —2TEH) OF @k
EORBREGELTHHALTEY, 1060HHAPCEZIFHFL TV,

(3) aryva—FEEH=EM

A a—ZEEEIML, ~"— FU = 7HERE LT 51 50 DELL £t PC &
SBEDDELL D e 7—= TP =65, ZOERFED PCIE, EXYV
7 b =7 & LT WindowsXP Professional & Fedora Core @ = 7 /b7 — kD
BECTh, BV AY 7 by xT & LT Microsoft f:® 0ffice2007
Professional &, ZEHMNY 7 MU =7 OEAELERT 272012, ARG CAD Y
7 R =T THD EG Desin+ [-D FIT LRBHEHEGRY 7 b7 THIHIEY
BHRHEEREN Ne 7—=27 V7 FU =7 THD InternetNavigware % E A
LTW5.

(4) avBa—¥ 777 4 v I H=E

A2 —E T T T4y TEHEBIL, N~ Ry =TS L TIE3BEDOT v
NAED iMac 2B 72 5. ZOERBEOPCIE, EAY 7 by 27 L LT Mac 0S X
v10. 10 Yosemite AL TEY, EARW TV A V7 h v =7 & LT Adobe
CS6 Design Standard ZEZE AL TWA.
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TEVT MU 2T Oy FTO 3D WindowsPC BRENIRAEL THBY, 0
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KU AT LI O TH D H 1 BRBEOENUBE R Y AT 206 B3
ATV, BIIETIIH 2BEBED v AT AR E e o TB WD, £ 2T, &RAUIZ,
OB E LR AT LOEMNERT. RIZ, 2O00BEBERTEIED
2T MERICE > iR Z R 5.

3. 2. 1 EMNELEXEVATL (F1EE)

ZOMBEERIT 57012, 3. 2125RT X 51T, 2006 4 K 0 AT PC R
—NTEHLTWL2HEEER AT 2%, KB 7 D27 ThD
XenServer IZ&i&R T 5 Z 12 L7-. % L T, XenConverter[11] & Clonezillal[12]
L O Mondo Rescue[13] &~ T, 77V r—ra v V7 bhu=TRBEEH LT
WOHN—=R 2T VT 2T oW~ DA XA —T %, 1S0 A A
— VT ANERELITRE~ T AN T F—~y MERXTREL, (A8
~ Ak T A i Lz, B, R~ T A VT —~ v MEXITIT,
OVA (Open Virtualization Format Archive) 7 7 A /L X OVF (Open
Virtualization Format) 7 7 A /LB I L OV XVA(Citrix Xen Virtual
Appliance Forma) 7 7 A VXN H Y, Linux ICOWTIXZISOAM A — T 7 A4
NER TR L, WindowsPCIZDWTILXVA 7 7 A VB THRF L TRIA~ &
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L7, BHIHARFIHANTREL 20, o "X NRBE BB LD 55 &%
z5.

iSCSI SAN
Common Storage

consolidate )]

Legacy servers

Legacy PCs

et
VD

Tablet User PC User

Client PC1  Client PG2  Client PC3 XenGCenter

X 3. 2 HEHHHEEBEZE AT (B 1M

BB L LClE, BEFOHEBIER S AT LA BRBA A=V 2B L, R
ALY 7 b = 7 ECIRAEA A=V 2B S Y7~ o, FIHEMOE
WLHIEDO BRI 2B — R — e LT, IREEL Y 7 b T = T & B
LTCWABYEY — NICEN 5. BRI, 1 OB — XTh 5 Host

Oz, #3.

10X i~ v EEHNIEDLZ LIT LT,

1 {AEfb Y 7 b7 =7 XenServer TDOHEK D

RAEY—_"TOT Y r— 9

= 7 T ] e ]

BE)0S + Y1 /T b BT

Hdg SNS (1) VA IR | Cent0S4.5 + open—gorotto : http
Hidik SNS(2) WM - R A Cent0S4.5 + open—PNE : http
Hidak SNS (3) S N E| Cent0S4.5 + WordPresspu  :http

R A Z

BIH - R H

Windows7 + netcam—watcher :VNC, http

HEE ALY S 2 — X P2 LR WindowsVISTA + VisuSim :VNC
HEZEH#L 7 Y7 b % 3 ] Ubuntu + ORCA :VNC
R—A_R—THIVEY 7 B i Al Cent0S6. 5+WordPress :VNC, http

y’\(“
— — 5
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N— KT 4 A7 % 1Tbyte, ¥4 £ > b Ethernet ® LANR— F RN 2R — K & LT
W5, ZLT, REY—NIL, HAIEAEY . 156byte & L, Wl N— K7 1 X
2 % T0Gbyte & LTW5. WIZ, Xy MUY =7 WHIBOmE D HENT LA —
NED EREEZ ZI2HE, XA E Y b Ethernet 1 I4— /3~y FIF#Z R &
300Mbps REDOFEEBEERE LSO TWVD. KBS —NET 747 Mi%E
SXGA (1280 X 1024pixel) o> [ i i 4 % < VNC (Virtual Network Computing) #%53
LG, B — L7 T 47 MET 2Mbps L ED R v b U — 7 Hile & R R
THRENSD. ZORWIZEBNT, 150y a U EEHETELIZD, B
B — N IZENT D IRAEY — SO HIBRIZIE AR B 7220,

ZLT, 4747 b—varz47912id, @A ML —2 & LT iSCSI
AV BT 2L ADRXYy NT—Z A ML —URMATHSH. L, WEYy—N
WX LAN A= 25720, 1A—ha2xy hTI—Z A ML —TICHID Y
THZeTHoxy NU— 7 Hla R TE 5720, WP —NZENT D
AR — B OHIRFIH &3 H 722w,

LarL, WIEAEY Om»bHENT DIRET— 5D LREZZ X254,
igi A € U 23 16Gbyte DY — ST 5 DT, 1.56byte DN A € U Z##+
DB~ 310 BRETE 5 2 L1272 5. XenServer |% VMWare &3E > T~ A
I —FI e NANR=NAYFROEENY 7 by =T O, A —Z
TNAARTANEZELHTEHEHHA 0 7780 L TOA LV AX U ABFEITE
THIMENDHD. 2070, BEHATw VT 5% 1 B5ORBY— L LTk
NT 20T, BRT DB — "D ERIZIOBLEWIHIREARD. £ T,
#3. 1ORIBREKI T — L LTz,

72k, Mg SNS LEEE A AT OT TV r—a v aREMAT AR — N
RERMCTHEMT 2B — N EITEHAREMZES O T, WEY— D CPU &

CEDOMIRICITHBEL 2N EEZXD.

3. 2. 2 HHNBELEXXEVATL (F2EKE)

1 B OB LB BT DK ST 1E T, XenServer T L TV 2 2 DK
= Az o0 T, lRNEBA A —VOREEITIMLERNH T2, LaL,
WRTZV 770 REEEY 7 MU =7 Th 5 CloudStack Z @M T 1L, H—oD
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EEMLIEBHEIR VAT L) &, KOFIETHEST L L2 RETH.
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®ANZ, BEFOWE Y — S B PC 2 BT 5.
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EDO R DY — N EEY— ML T, REBEY 7 FU =T 2B L TWv
DB — NICENSEDL LI RTFIECTCV AT AMELTER., 22T, VAT

EEREPRTH20DI10, TOVATLATHBET L2307 Y 2 RICET.

3. 3 Hhigh SNS

EER Y — "D a Ty L LT, 2007 FE0 B AR TO Mk SNS o %
ToTHY, MEEHEOHE T OMEY — &2 5HUE R — N~ AL LT
B L TWb. WIZ, ZOHIE SNS IOV Tk 5,

Hidsk SNS (2 oW TIE, BEE A, 2007 4E 11 A 6 A5 TICT HulliE M L o
BRI SRR OBAHE (MG HBA~OMELEICHITT)) L LT, ICTIZLD
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HU TS AL I AR IS B D R T Bkl kF U TR AR OB g 3 bE 72, Z D
IS AL 0> — v & LT G R SNS O AN E 572, [16]
2T, HRFOHBIERILICIE, BIBENE OB HRAIZEE S THIRKR

FERE L CEMT D2HIBEERLE, FRINV-TRHERBEBSLOE L0 X
HICBEIRERUANRERE LT, HIRT Ty N7+ — LM AT 4 7 LW H I
RETAT 5 HUIESE R H - 7. (17161 2 1F, & Tid, LASDEC @ le-22 3 =
=T AR EEE  ERSEET NV VAT AEIEH L filliE e i B3 %
KAEERR ] & LT, HEEROSMIC L 2 IR EL & Mk i @b o= o [
mEOHR7e 7] #F LTS, Zo7aZix, fiRHAEORE> 7w
AT —ERICEHT 2B EEEZFELE LTHRINLTZLDOTH o T2,
[18]

B¥TH, INEHIALL SEO (Search Engine Optimization) %33 X T% SEM
(Search Engine Marketing) FEL L TOEY AT a /RNEE LB TH
V, WEtSICB ORI =T s BAELFEARYTLHY, NI =
T 4 OIGFHEAL LA OERLEFOT=DIC, NI NV—T T =T 2w T 51
THAZa 7R EAINTERRTH -7,

2T, ARFTIE, Hulgirhs & L - MilFER b O BBIZmIT T, T4
R— L Z2ERD LN ERIEFY— L LT, 7Y —BIOHEHT S
ik SNS AT ANDRAHMILT T v b T F— AEME L, FLEIZ O
EHTHZ LT oTe.

3. 3. 1 F2EISvbrI+—L

FLEET L LTI, 2006 4E 12 A6 7L —F 7 =7 L{H A SNS B L OME AN 7
BTN bRD TFZHRTT7y b7 4 —0]) [19]Z2FELTFEZHRELSDE
BP0 BRIEN L, 2007 F2000 FELEET &ElE L CRERFREZEZLT
EH2L X MK Y P74+ — L2 KFOBFRBABITIENTEL2 L] 72
EDOEFEERZIToTe. 2O FZETT v b7+ —A5) X, WITT-T LI
Bkl SNS Td % open—gorotto & #ifFil SNS Td> % OpenPNE Z ff ]l L, #@#)4
57a 7 Y—jLt LT WordPresspy o723 AT L TH D.
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3. 3. 1. 1 open-gorotto[20][21]

open—gorotto (¥, LASDEC 23#&fit L T\ 2 Hillk SNS > A7 A TH Y, PHP 7' &
7T LTHEEEZ U, PostgreSQL 7 — X RX— R ZHH L7 GPL 7 A4 B A DA —
)= AT N T TohDH. open—gorotto L, EEkH] SNS TH VO, #{E%
mixi IZEE TV DD BIENAEZSLT W &, FMAMARTE 2NV &,
BRI L OBEBRT 2O TOFIAICHIRESNATWD LW RERH 5.
open—gorotto (X, mixi & [AFREDFER NS VAT LA TH Y, HFirpHEHE
NS DOFAERRLE L TVDEDIC a3 2= A NOA = LEE LT
A Ta—n Rl R Taia=T s NICEESNLTWDLIE T 7 A VO EH
JBIERAFHERE) BER N [ AN =~ DFM 72 7 7 A VI & B e A — L BERE )
WEEW. 2O, FWAEMEE L TEHT 256 121% CybozuOffice D K H 727
N—T 0T AT ILERDY, TUXALT AT L L THERTHE
b, BTy earyrryy s URY N RKEERS.

72¥, open—gorotto X, AU N—OHRIIHNH T 0 727 4 —RESELHZ &
NTE, {TE - EEEH - HIERO =2 — A7 ¢ — /L KIZHEE RSS (Rich Site
Summary) ZEE&RTHI EMNTE5H.

open—gorotto ZE A L T\ 5 LAPP — "OEAR(LEEEZE 3. 21TRT.

# 3. 2 LAPP — D H A £

L4 DELL PowerEdge 860

CPU Intel Xeon3050 2.13GHz (1066MHz FSB)
Main memory 2 G byte DDR2/667MHz SDRAM

Hard Disk 300 G byte 10000 [F]fiz SAS RADI1

NIC 1000 BASE-TX

0S Red Hat Enterprise Linux Version 4
Web H— Apache 2.0.52

T —H = R PostgreSQLS. 2 (open—gorotto DIFE)
T —H_X—Z | MYSQL 4.1.2

A7 U7k PHP 4.3.9

X gl 45k SNS | open—gorotto 3.9.3.1

AL SNS | OpenPNE 2. 10

blog WordPress 1.3

open—gorotto @ LAPP Hh— "~ A > A b — L#/EIL, TH19 4 HilE SNS 7 2
el AV AF—)bvw==2T )L FH1] BILO THI9 MK SNS 22 =
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J N = EHEMTIAZ~A A~ T IVE 2] 126> TIT 9.

3. 3. 1. 2 OpenPNE[22]

OpenPNE 1L, RS AL FUBE N0 & 72 o TR L TWDHPLH SNS A7 AT
HY, PHP 7’1 7T ATHEE I, WSQL 7 —F# X—X & L, PHP 71 &
ADF =T —AY T N =T ThbD. OpenPNE 1L, #IEEZ mixi (ZEETW
% X open—gorotto E[RI U TH AN, RHARMMANARETH DR &, MBIl
R 2BIRT LN TEL LWV O RN DD, £/, OpenPNE 711 7T LT,
TI—THERE « A ¥ o — VE BREEHE - ToDO FEHE « i 5% T #UREHRE 2> & 72 5 PNEBIZ
EVa—NVEBENTLHZETCHGIN—TD=2T L LTHHATES.

OpenPNE [%, open—gorotto <° mixi & [RIFRE D FHE72 SNS AT LA TH DH N,
PNEBIZ £ ¥ 2 — /L Z##H L TWAH ) (A7 Yo — LiRE] BRI TE 5. L
ML, ala=7 s NITBESNTWELIEE 7 7 4 VO EHBEBRAEE
(A N—=~DFRBR T 7 ANVERMNEZEL A — VR I TEND,
open—gorotto E[AERIZ I N —T 0 =T 2T LO2HLENRD D.

OpenPNE @ LAMP H— 3 ~D A > A b — L RIEIZ SV TIE, OpenPNE DX 7
0— Ry 7 — VIR EN TS [0penPNE v b7 w7 HA R IZiE-> T

N

I

9.

3. 3. 1. 3 WordPressu [23]

WordPress u (Multi-User) %, 7 v /2= —F CHEHETEZH T v Y
—/LTH Y, PHP THERK S 4L, MYSQL 7 — & RX—XZfH L, GPL 74 B A D
=T —=AV T N =T ThHDH. WordPresspu i, H—7 a7 HY—1Th
% WordPressMe (Multilingual Edition) ® ¥~ /L F 2 —H R TH % 7= ®,
WordPressMe HHDIZE A ED T Z 74 VEFIHTHZ LN TES.

WordPress u I&, YouTube ¥4 MIEBEK L IZBEZFFOH T2 D T T 74
R, Mg T — 22T 5a3I2=FT 4% A FThD Frickr OREZFIMT 5
DT T ITA A A N—T DT LT, YouTube X° Frickr O /3 Al HE
D, ek, M7 v b7 4+ —ATH, open—gorotto & OpenPNE D4~
2 72 WordPress y N —H 7 0 V&89 252 LN TX 5. 728 WordPress
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3. 3. 2 FEEIZYrI+—LOFRAM

FEBET Ty N7 +—b1%, 3. 4T EoE, F—T70=7 &K
AWML LT, v~ v Fa—¥ 7127V —)L WordPress u & RAFFHIILA SNS
¥ A7 I OpenPNE 35 JL UVEC gkifill Hi1 35 SNS 2 X 7 A open—gorotto 72 LA S 41T
WL, ZNHEDYVATAIRT, A U=y MCHERHL TWDHPCINLDT 7
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#h i SNSRI EHE “
EHFIHIBSNSH A+ i SNSH A+

5—&Asopen—gorottofift
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X3. 4 FEHETT Y RN TF—DLDT AT LFERK

WordPresspu l\C L AHAT 1 7% 2@ a7V & L72A 5, OpenPNE IC
X B HFEHIVL SNS # A & open—gorotto (2 & % BERHFIHIE SNS A4 + (%
EEETHiE SNS 5 —AHA) R L TCWSa2—HFE2BEL, O —HFDOFHR
YT Y DOFRETFNEE RITRT.
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2, HIREROBRERL 2 2 =7 ¢ TOMG R EWEMHES, koG HEHR =
YTFUERY, FRETEEDII A= —va T Ty N T =R,
FERZIMC L DHIBERET V&> TN 5.

3. 4 EREHRIVATL

DEBERS—"Da TV, BERERVATLAEAA A F—LLTND
PC ZFAEA A=V THBEBIE TS, BRBEH S AT LI RBUE L AT A
NS PC THBEBITL7 7V r—arETEHRLORD L B5BNIERN D
PC THM L TWDIRELZZDOE ML Lz, BIKHOERESR S 2T L2
[ (LI VR s BT D 72 8% < O BB IRICEA SN TEH Y, BUROERBER > X
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AR O D &1,

QEATOWNNER D AT & 1 EGATOEKERD AT %
FELTWAS. [24] (K3. 9)

ANNERAAZ - BBRERNAZ KRR

BSREITIT. FRI21FOSR S TORBHEHOHE IR T2, TROBEMSTD. IO IWIINR N E
ARG A BED, PGSR A5 280 P - BRERN A1 BPDR BT &l .

A —REEERICT. ZONASO NRDHRMIH LU IS B BEFTRT T 2 8IVET .

*ATEI ) AT v
(&g~ — (FVEnE
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’ ot
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, RSO eERERELTWET
B CHESIFILFT. FREORIL

£ 5 1
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] |1y s BT N BEAR D A T - ERER D A T

KFETHa Lo —FEBEENIZ, Panasonic B Web I A 5 HOMT15 % 3%

TEHZIToTWD. ZDO Web B AT ITE—Ta vyt —iELE-> T
H72, WEIZIEZ Web B AT DY —fETEHIE 2RML-5EEI121E, X 3.
10D XY ICHEBEE N THOND.
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b tE4R 0 55 B iy
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e > | HELFRORTETENIT,
T a0 L)l

T Tl BUBLELEORTETENIT,
F5- L0780

- g i ETRELALALESL USRS
TOMDERE - - BLAGIERI=aY, TLE A |28

X 3. 10 EMERMIZX 2B BhELHE R IE W

El, PCRAT— P74 U ML ZONRERND LR TE L. HEXEY
AT LThH, ZOERIAT YT Ny =T 2G50 car ta—2OBEA A —
CEDHERT—NOA A AL L THEHSE TS,

Bt A 8B Y 7 b =7 & LT Netcam Watcher Professional [25] Z i A
LTEY, 3. 1 11-T X918, Windows? b THAE) & B 720k FE A XenServer
WIZRAEPC & LTRELTWD. b, PCOLDOT 7 ALUSMNMIA~Y— N7 +
YL LEHTLIENTED.
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File View Pool Sever VM Storage Templates Tools Window Help

Q) Back ~ Q) Forwa @AddNewServer

@ Netcam Watcher Professional FEE— 1 (3B D)
D7 BE P-4 B VoL R BR AT

C B (5] bl i 2
IIE 8RR P5-hAY T4 Msh-  STAMS  2UEE
TIUN 7 | HEss |

e a|a/ usm I~ B

REOHIS  Canidt

| [EolicE-E: Rolir-a-Si

H4Z 640 x 480 |
e . O €

T gy e ST
TRETE OG0T s L@ e
Send Ctrl+AltDel (Crl=Alt+Insert)

X 2014/08/14 |

»
e |
R TR

®E %

[ Scale [ 4| Undock (Alt+Shift+U) ] lFulIstreen (Ctrl+Enter) ]

3. 11 Xenserver D48 PC Tl L Ty 5 Netcam Watcher

3. 5 WAEFXZELRTLI26]1[27]

SEIERF— "D arTF oV, BHAFPEXEIATLEAL A —L LT
W5 PCHIRAEA A=V TRBSETWD . RIT, BlTFE B AT L5
Tk~ 5.

ICT E D& KA

HEHEHEFIC

=
FE

, AP EBRICBT D EE L HINIXEEBE OO T, M)
BWTHMAEOREREMG - BN L ArsnTnws. 2L T,
R BROHEMBAICBNT, R—2E DAL 2 — X OERAEESCH
HEME~OBEIL, ZTOHOFEHIZELES>T, AAARTHYVEET—~Thd.
JRH Z R+ AR BicB W TIX, ROFEEIEA
R EEWCEMPEE TS D.

IO 2 — DI -

7'a 7T AN T RO S Program = Instruction Sequence —+ Data Set

EWVWO WA A BARAICERET D Z L
~vrot AT

WO, TRb5, AE VKM S zmm R0 5
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B Newpool ¥ New storage ] New M | (@) shut Down (3 Reboot ([} suspend (@) Force Shut down G Force Reboot €A System Alerts: 18

Views: [ ServerView \@ Windows 7 (32-bit) on "xs101' Logged in as: Local root account |
DMGe«l|Mmory|5t age | Networking| Console | performance | Snapshots | Logs | .

”?é (1;; ovo orive 1: [ EEE - E coking for guest console... I’l

e Eect

[@ Cent0S 6.5(32bit)

[@ ubuntu+ORCA

[y Windows 7 (32-bit)

[ WindowsVista+VisuSim

E |



1 oot L (Instructien Fetch), i Z f# R L (Instruction Decode),
FT7V 2l bOT KU RAFHHEZITV (perand Address Calculation), AFEV
Mo YT — % & FtH L (Operand Fetch), fam SN 78 HE &2 FEITL
(EXecution), fERZ#HM L (STore), Z L CT BT T LA U VX EHWUICHE
#H+ 5 (Program counter Update) ALERD K L DiiiL

ZTIT, ZOXIRBENG, B RFETEHIE - EHL TV D HHRFE L E
VAT ANAREY I 2 L —& VisuSim Th 5.

3. 5. 1 VisuSimDiE
HEEBOBE AL L L RCBMTEXLI0E, TRV TR I I VTR
BCHDHZEMD, VisuSim IR D 2 SDORMNH 5,

(1) BHEHNEORIE - B{E2 it - Zond 2V —

ALY R =2 b—# VisuSim (X, 8 KOPHL Y AHX (N1 KiFA¥ v
JIRAE) MORDI IV ) A~ M a o — 2 ONEHEE L A
BAELL, LY RAZ R T A7 7 L_LVOEIEER Y I 2 b— N T 5%k & LT,
Bl 21, FREENERPICER R Y — 2 PC OEITHE 2 EE T 5T
FHTH LN TES. 3. 1 2IZFDFEHA AV ERT.

FEUEIIEEZERLARND, arva—20lECiifEze 1 MmdFEIT
TEICENBLIAEINED LS REEE DN ER LN MR T 5 Z
ENTED. BIZIE, c =a +bDEHIRATY - LYVRAZBOT —Hiin
EMAEMBEMS R SICL VRSN, BRABEIZE > T, ELFRENE
ITENDZEERRNICRTZENTED.
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X3. 12 @EEFPCOAEAI 2L —FDFIHA AT

(2) 77V Tur I JEBEE2RET LY — L

HEHT X7 7 F %] OLAR—RINOMN LTy 7 ) FursroI07
EEZEICHAL, ERICT7 B TIVEETOT 0 I I 72TV, 7r s
T AOEERGEEZ FEESEAN I Ea—ANTOBE 2HRA LN DL, T
TY AN EDORRENFIRE L 72 5 .

HrxDT7vr7)7urT I 7EBOFEHEL, BEDHFEHRYT — 06w
by Iar—4%Xvrn—RNLTHHTLHIZLICLY, TEVTUSFFET
DT T T ARBNTE, 2 a—FNTOEEHETA A=V EEHRRN
b, TNNALEa—FNHBTEDLIITRHINDD, ZOFRIIFEHTE
5.

HEET X7 7 FxItBWT, /A~y Mara—2OMEEZHELL,
HEEZBUT, LY EEBNICEBRTEZHZLE, TOBROI T Fa2 T ME
BIZREREERNHLEEZEZOND. 21, @mdEfbEiiE LTo A 7T 4
VAV RO, TDIEHTHDL A== A T T4 FR, A—/"—R
7 5, VLIW(Very Long Instruction Word) F~DE L ES /5.

-/

3. 5. 2 WBMAFBERETOINAME

ALY R 2 L —Z2iE, MIABR A —AEENEEINLTEY, o= —
PR, Bz, PEELEEER ALV I 2 L—ZONREZEDZIERE
BT 22N TED. 2O, DEFIHZE R T oM TE 2 R R
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3. 5. 3 VisuSim{ERERETOFH
ALY I =2 b—& VisuSim X, WindowsVISTA ®=a~<> R 7 hnd 5
TT52LHTE, Web 7 PV r—2 g LTHETTES. AENIL, M3 -

14173912, VHOBRBREZ S D TRA{LL, FHT— 30
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W3Techs (World Wide Web Technology Surveys) (ZX#uiE, 3. 1 65
T X H1Z, Web ¥4 R &IKD 23.3% 2% WordPress THEINTE Y, CMS Zflio
TW5D Web 1 MTRAVIE, 60. 7%D Y%A kT WordPress BN IN TS, Z
DEHZEL D Web A MEFETHEDLIL TS WordPress (X Web 7 ¥ 1 R
TRERAMEWZ 5. [29]

change since market change since
/3Techs.com  Usage 1 December 2014 share 1 December 2014
1. WordPress 23.3% +0.1% 60.7% -0.3%
2. Joomla 2.9% 7.6% -0.1%
3. Drupal 2.0% 5.1%
4. Blogger 1.1% 2.9% +0.1%
5. Magento 1.1% 2.8%

X 3.
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AR T L9, 30 z~DH

D 20 a2=<|Z DWW, WordPress IZCEMRTAFEHEE 2 E L TW\W5.
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« WordPress @ Lk 2 % .5
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19 [A] WordPress % AU 7= Web ~2—
T OVERKO

Y% AT —~ (BizVektor: B XX 27 kL) OF|H %
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WordPress DR E#IE % F 5

5527 | B HHEREO

AR E 72D Web YA M &5 2 THHAEE 21K
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Tomcat Admin

23:59:02 [main] Checking for prerequisites
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1
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HTHDHN, FABHDA~— b7 5 0 CEHEMRT LI ENTERRY, =

51T, #£tEETIE, EC (Electronic Ccommerce) ¥ A h Z & ief 3D Web ¥
A MTHFAURERICEWT, —RYTRE AN ERICxT 2, KA —A
DAY I T v T THDLAr—NT v 7 B — 8 (/— %) ©HBH
BHETHLIA—MRAT =T 7 MZHIETE D AT —F TNV EEY — D
R« A — Ik LT 5 [30]
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% TRI9L BRIAD BE FAIEvT A= 11 [ oerast Fa O

rcal@debian:™$ glclient -style /home/orca/orcarc -user ormaster -pass ormaster panda:orca00
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5. 4 FBEICIY T UI7MTESNTEEMEIZ LD AT L OFH

WIZ, ‘communicability’ 22T Student ® t BREZ 1T H. BT EHITIX
‘communicability’ NEERLDO T, SBEIO VAT ANEEORIETZ OHEE
RIELTEY, AHTHD Z L2RT. &S, [AEIOVRT A,
‘communicability’ NE 7RV & WO IRMEFH (null hypothesis Hy) &5 %
L. WEHEHT CIZRDO L HIThe b

X—u

/sz/n

S I, X, EATHTHY, p T (23) THY, s JIHERD S,

n XA (=25) THDH. £5. 20nb, X=3. 84, i%i%ﬁ?‘és—\/;—o.%’(“

»HY, n=25, ,/1’1 =5.0Td5.

X—u L 3.84 — u

(2, 0.80/5.0

L#3.00LFT5HE, t=5.251C%%. EAE NS, BHHEIZn—1 (=24)
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D BRI D 5%D S (a= 0.025) TIXt, 0 (24) = 2.064 L7725,
IO ET, EOREBERHHNEANIND Z L0 b, ZilAErbIi% [oHdE#
Y=L VRSN D HHFE S AT L1 ‘communica bility’ 2B &
SN CTWA Z LR TE 2.

WIZ, ‘understanding’ (ZOWT % Student D t MEZIT . [FEkIC, [4E
D> AT AE, ‘understanding’ R 722V & W )R HL (null hypothesis
H) &% 5.

£5. 25, X=3.92, @ﬁﬁ%s:,/szzo. 76 Th Y, n=25, (N = 5.0
THhD.

X—u L 3.92 —u

20 0.76/5.0

w%3.00EFTHE, t=6.051272D. 20D LT, FOIFENRGH, RNFH S
NHZT b, ZMENPLIT THEIEFRY — 2L RS2 B v X
7 A% ‘understanding’ ARV EFH SN TWH Z & R TS 2.

ZLT, 5O0RHETHS ‘operability °, ‘communicability’,

‘responsiveness’, ‘eproductibility’, ‘understanding’ X, FDOEF F I A
TAEFMT 70O REE L L THEMANTE 52, ‘visuality (&, fil
TOBEBEWRY — VOO DHEBEDOEDIZASHEIT ‘visibility @ X 9 RIEHH
EANBEALZ LR EbMETRELEEZLND.

5. 2 Web THA UHEXE

Web 7 ¥ A L EE R E L TIE, FABEEN T % WindowsPC 72 & VNC & #) L,
fEBNCHEE LT DA — N IZ 82 L C, Cent0S6. 5 & WordPress O &AM 72
BEZ KR L, TO®RICEKIREDEREZIT- 7.

FAE, Mac & WindowsPC OF|HRRERILH 5 23 Cent0S DERIERRER 2372 <, GUI
(Graphical User Interface) IZIEHNWTWAHFEAEDHETHDL. D=, CUI
(Character User Interface) % & & T Wordpress DA A b —AEEST 31
A OBNEE GO I-RELZIT> 7.
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5. 512 XenCenter OEHEH # /~3. EMANZ 3 BOMEY — NP EIRS

NTBY, TOTIEBY = SOEERISH Y, REY—/3D console &7
Vo 73252 ETRIBY—"DTR7 My THRRREIND.

€) XenCenter = | B |
File View Pool Sever UM Stormge Templates Tools Window Help

Q) Back + ) Forward [Z add New server | B Mew Pool T New storage [ Newvm | (@) shut Down (3 Reboot () suspend QSglemAIEr‘s:ZZ

View: [Sawer\hew Vl @ CentOS_WP_vm37 on 'xs01 kjc.ac.jp’ Loggedin as: Local root account

P [Generl

= €3 XenCenter
= [ xs0lkjc.acjp

[ Cent0S_WP_vm36
Y eros e
[ Cent0S_WP_vm3g
[@ CentOS_WP_vm33
[ CentOS_WP_vmd0
[ CentOS_WP_vmdl
[ CentOS_WP_vmd2
[ Cent0S_WP_vm59(localhost)
[ CentOS_WP_vmD01
[ CentOS_WP_vm002
[ CentOS_WP_vm003
[ CentOS_WP_vm004
[ DVD drives

f= Removable storage

B [ x02.kjc.acjp
@ CentOS_WP_vmd3
[@ CentOS_WP_vmd4
[[@ CentOS_WP_vmd5
[ Cent0S_WP_vmis
[ Cent0S_WP_vmd7
[ CentOS_WP_vmdg
[ CentOS_WP_vmdg
[ CentOS_WP_vm005
[ CentOS_WP_vmD06
[ CentOS_WP_vmD0T
[ CentOS_WP_vm008
[ CentOS_WP_x48_000
[@ CentOS_WP_x49_000
[@ Cent0S_WP_x50_000
=3 DVD drives

Local storage
=) Removable storage

= [ w02 kicacjp
[ CentOS_WP_vmS0
[ CentOS_WP_vm51
[ CentOS_WP_vm52
[ CentOS_WP_vm53
[ CentOS_WP_vm54
[ CentOS_WP_vmS5
[ CentOS_WP_vm56
[ CentOS_WP_vm57
[@ CentOS_WP_vmS&(localhost)

=) Removable storage

n

Memory | Storage | Networking | Console | Perfformance | Snapshots | Logs

INHHIH' xs-teolsiso Ig Switch to Graphical Console I

A PIUT-Yay B YAFL Q; e ) & 1A198 (A) 9:08 root

root@vm37:~

BH (S) WK ~JLT(H)

F 7 ILF) MIK(E)
[rootevms7 -]#
[rootevms? -]# vncserver :1 -geometry 1280x1024 -depth 24

#T(V)

New 'vm37.kjc.ac.jp:1 (root)' desktop is vm37.kjc.ac.jp:1

starting applications specified in /root/.vnc/xstartup
Log file is /root/.vnc/vm37.kjc.ac.jp:1.log

[rootevms? -74 []

test web site > 04 >/ - Mozilla Firefox
FrTIWE) WKE) BT MES) Fvorv-9B) YV-LD ~LFH)
test web site » O =

k= kjc.ac.jp ) F T

test web site » D&+ > - Mozilla Firefox P
: adminl

@ root@vm37:~ @ test web site» O B

Q Undock (Alt+ Shift+U) ] l Fullscreen (Ctrl+Enter) ]

Send Ctrl+Alt=Del (Ctrl= Alt+Insert) Scale

5 XenCenter % P H ]

27 [a] B LLRE D236 T, SAEERNCHEE L TV SR8 Y — 312 Chrome 72 &
DT T UFNSERIET 5 —RNEN GIECHRE L, KEREOIEREZIT T,
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30[RIEHDRETKDOT »r—bE2ED GEMEZAM&EBIIRT), RIEEZFES.
SDOLHITEFHLT.

ELPg & (VNC)
FENPTES(TFIIH):

2EEMONCIZEZFA):
FEEMR(TSHFICLIFA):

XAPP DiE{EIZDLNT:
WordPress [IZDULNT:

operability - responsiveness (DaaS)
operability - responsiveness (SaaS)

motivation to learn (Daa$S)
motivation to learn (Saa$S)

operability - responsivenessXAMPP
operability WordPress

#5. 3 FENDOFME

operability | operability * | motivation | motivation | operability | operabilit

*responsiven | responsiven to learn to learn *responsiven | y

ess ess Q 3 (DaaS) | Q 4 (SaaS) | ess WordPress

Q1 (DaaS) | Q 2 (SaaS) XAMPP Q6.

Q5.

Sl 3 3 3 3 3 3
52 3 4 3 4 9 3
53 3 3 5 5 3 3
54 4 4 5 5 2 2
59 4 4 5 5 5 5
56 3 3 4 4 2 2
87 3 3 4 3 5 4
S8 4 4 3 3 4 3
59 4 4 5 5 9 5
S10 3 4 4 4 5 3
§11 4 3 4 5 4 5
5§12 3 3 4 4 9 9
513 5 5 5 5 3 3
S14 4 4 4 4 9 3
Avg 3.57 3. 64 4.14 4.21 3.07 3.29

FLAEOT U — DO a X M,
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SEDLTHFESIENTE, IholzlBZS. bo @ nol., T
HETE, ELWHIRHV E L) R EORBRH Y, Web TH A L OFRELEL
TR O W T OEBRA R -EL 2 LN TEEEZD.

ZLT, ZO6MEOHADYEYEAL—X « Fx¥— T T 7{LTEbHD
ZX5. 61257,

operability *
responsiveness
(DaaS)
5
4
. bility -
operability 2 operabriity
WordPress responsiveness(S
1 aaS)
— S Core
motivation to motivation to
learn (SaaS) learn (DaaS)

5. 6 HKUEIZIDTUIMITINEHMEIZLD Y RAT LOFEAM

[FIF£1Z, ‘operability * responsiveness (DaaS) ~ 22U T Student @ t f&
ExZLITH . KRB ClX ‘operability * responsiveness (DaaS)’ (ZE9 A=
— P OZTIEDFNEETHLEEZXD. £2T, SEIOV AT ANEEOR
(TAMNTHLZLZUTOR Y RBMELNNTHIRT D, &IIZ, 5ROV
AT 5 ‘operability * responsiveness (DaaS) = MNE 72V &) R G
(null hypothesis H)) &35 2 5. Matfifr TIIRDO X 91272 5.

X—u

/sz/n

S I, X, EATHTHY, u R (23) THY, s JIHEARD S,

nﬁ@ﬁﬁ@#@?%é.%B.3#% £&&C%ﬁﬁ§sWEiQ&T
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HY, n=14, ,/n =3.74Thxs.

X—u L 3.57 —u

/ 0.62/3.74
s2/n /

px3.00LFTAHE, t=3.441C%. EAEL DS, HHEIZn—1 (=13)
D, RO B%D A (a=0.025) TiXt, ,,4) =2.16 &£75. Z
D ET, EORERHHNEEAIND Z L0 b, ZFEENDIT [DBIERY
— NI X VRSN DT > AT L% ‘operability - responsiveness
(DaaS) > NEW] EFHiiSN TS Z &ENHER TX .

LEIOT i — MFERD S, fERD XAMPP % fli 5 7= ZEBRBEOFEAM 23 3. 07 T
HO, SEDOY AT LD 3.57 & 3.64 DI-HFEFERE L LTk ESHL
e WT S, ke, ARIOERFRETEET LI LT, FEEMN W ELE
EWVIOREMEA 4.14 £ 4.21 THY, ZOZEDPLLZEEIIDOVAT LG
SFLTVWD EE 2 5.

ZZT, Web THA VEHEIIRDOEREZ DL DIZIE ‘communicability’ O
RERHEWNTZ D, B DB — S INIZEER 4T U5 OpenPNE X° OpenGorotto 72
FOSNSZHHL T E Yy 72N THREDORKRMUINAHTHL Z L DR T
X EZD.

5. 3 HMEHBXEVATLA

COEMMBESR Y AT LIE, LY 7 F U =7 2B A LT BiEw Y
— RN U RERY TN 2T TR LIEV AT LATHD. ZOVAT AT
AR D X 9 ICAZOMBMERRICE DD IEWRI AT L EHF AT Lz ELL
DEBIEHR—NIZEIL, XT Vv 7T R~0#EEZHEELTL T U R
Ky 727 TRy =Y 7L TS,

T ZTfEH L TV A XenServer & CloudStack I[ZIXBLLR A H Y, R 2L
Sier (System Integrator) b, ALY 7 F U =T ZH ALY —1n T T
UREBEY T N 2T BN LY AHOREOSIIEAT D 2 & A AT
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Y, BMRTHVAT LB EZEKBET LI LA THD.

KU AT DMINHRAERE CEAT 57200 E KN T T v b7+ — AT
by, WHFO/NRBEHEBEKRBEIZB TS X7V v 7 777 RBITORIEREE LT
DT RNy =D TORBETHEH L. £DD, 7T N T+ —LD
PR L ME - U ClX, Service/Econimiscs pPffiZE¥ED @D bRl T2 LEN H
5. Bl bbb, WEOFEDMENGR, 2O FREME, HROET 27V 7 41—,
BEDHE=—RZL>TT Ty N7+ — LERBEREERE DAY A XT D
EEDORG S, MMM EZRIET A 7201 CE LN T 2 MZET D I0RFE,
FIRIEOHIMESEOHEEN DD, £, WAX~—P—ER2DOL L, 7Ty
N7 4 —LEBAET 7Y r—v g VIZET AMMEEROEERHS. T72bb,
7Ty N7 A= LOFMICENT, MEREEEAER AT OLERDH D,
P—bERERFFAREERLTEXDL LT TE R,

F T, ERRBE RS AT LT HONWTE, XEBIICE> Tk 7THA %

B®EL.

(1 Flexibility/Modularity
"Plug and play” framework management services.
Fast reconfiguration capabilities.
Modular upgrade (versions, MIBs).
Capacity limits (hardware card slots, addresses).

(2) Product availability
Version, release, patches.
Beta test availability.
Selected partners availability.
General availability.
Packaging options.

(3) Customizing
GUI display (maps, submaps, symbols, icons).
Events/alarms filters
Platform core management services.
Management report generation.
Platform core and external applications.

(4) Quality assurance
Internal vendor testing.
Independent lab conformance testing. Beta testing with partners participation.
Interoperability testing results
Acceptance testing conditions.
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Installation conditions.

(5) Warranty
Full warranty, limited warranty.
Performance indicators.
Workaround solutions.
Future versions upgrades.
Maintenance policy.

(6) Customer service support
Continuous service providers, locations, hours.
Help desk service availability.
Remote diagnostic capabilities.
Documentation and training

(7 Pricing
Unbundled pricing, packaging options.
Discounts, spare parts
License fees and license policies.
Additional applications costs
Installation cost
Maintenance cost.

REO R ETDT T A X =7 T FEGLEHFEEOFEH %2
Service/Econimics fEiZE¥ED —EDOIEE CTHE L7-NEEZ £ 5. 41277,
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#5.4 TFTIAR—FIITFTTR(FLUrFLIATORBILT S v F 7 +—21)

AT L4 N KA N— Ry =T Product ..
F R4 AT MRS availability Pricing
LR BE NI - HP DL320e % 10 % - CloudStack 210 51
T AT A (av¥a—F 427/ —F9%H | - XenServer
iSCST A hb—Y /7 — K 11%H) | - NexentaStor 2011 49 H
1 vCPU ~
1~4 Gbyte A&
40~100 Gbyte = —#
A2 hL—=
*+ DesktopPC 1H
AR — T B
S8ALVAH U AXIE=241F
S8ALVAH U AX2EB=16FH
TAVARUVAXTIBE=TH
10V AX LV AXIE=30FH
(FEAA v AZ A %BRL)
Cloud NEC + Expressb5800 *VMware vSphere 5.5 | 890 1~
Platform « iStorage M310 « NetBackup 7.6 2014 # 10 A
Suite R4.1 + Windows Server 28 H [5]
2012 R2 Hyper-V
Red Hat Cloud | Red Hat < 2CPU YV 7y b H— 310 B - OpenStack 597.8 M 4
Infrastructu *Red Hat Enterprise | ~
re Linux fEHIR 2 = | [6]
CLoudsBox 7y xz— XA MY —=R1H « Citrix 598 M~
a4 cavta—T 4T )—FK2H CloudPlatform
‘NFSZRhL—Y /) —FK1%HB « KVM 2013 - 8 A
cEHHARAAL v F 1A 12 A [7]
« Dell PowerEdge R620
AR — % 20 A
Cloud System | SCSK « HP ProlLiant Generation 8 « Citrix 495 FH~
ENABLER « Arista 7000 > U —X CloudPlatform
- XenServer 2012 4 10 H
PV — 3% 20 £ (32Core) « VWMWare vSphere 16 H[8]
- USIZE
Ak iEiE K5 HZB8ERT | - BS2000 114 & - Citrix 2011 4¢ 11 A
THATI v - AMS2000 > U — X CloudStack 1 B[9][10]
7770 FR + XenServer
RARH — 3802000 B 2L E
WHEBRY | *v /v + Cisco IA H—/x * Vblock 300 2011 4 12 A
ITS « Nexus ¥ J — X VMware vSphere 19 H[11]

-EMC VNX > U —X
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E

N7V w7779 RRIZBITLHEERS.

*x5. 5 NXTZTVwrrI79R

512771,

> KA

N FE

Bin 4

Product
availabili
ty

startup
Pricing

&L
O
Y 7

LN N
NT Vo u
AN

cEBELEBT X2tk —
RKABT A7 kv 1000 &

AT A7
kv TEREE
VMware View

201244 A 19
H [12]

AWS

Amazon
WorkSpaces

W) —Ya v Ogae

1 vCPU

2 Gbyte AE VY
10 Gbyte = —H —A Fh L —

FAR— K0S

* Microsoft Windows 7

* Microsoft Windows 8

- Apple Mac 0S X (10.8.1 LAR&)

FMEFEZ 247 2T Ly b
* Apple iPad 2 (i0S 7.0 LLIK%)
- Apple iPad Retina (i0S 7.0 LAK&)
* Kindle Fire HDX
Kindle HD 7
« Samsung B L Nexus 7 L v b
(Android N"—< 3 > 4.2 LI k)
« Android N— 3 4.2 ZFEITLT
WA D — 72 Android ¥ 7 L v
k

R T o T A= SR b

AT A7
kN TEREE
Amazon

WorkSpaces

34$/ H
+15$/H
(Microsoft
Office
Professional
2013) [13]

AWS

EC2 (Amazon
Elastic

Compute
Cloud)

WRY—Ya s

1 vCPU(t2.micro)

1 Gbyte £V

8 Gbyte f Y AHX LV AR ML —

Amazon
Linux AMI

0.028$/1 H¢fH
[14]

KRIFFEDEKTBE T AT L TIE, BUTE, 54 B DI ABH AT Re 72 (AR
—NE, FNICRE LT 36 BOREY — NZ@EH LT, HIBEBO 72 DO
FEV—NEFRNOHERY— N LTEBHL TS,
TURTTy b7+ —LICBT LAY — 1 B4 0EMTIE, AT
LR B LM THY, B — Ot (WA EY A X, AT « 227 %

A REF)

5,

IZOWTHODOP Ty M7+ —5 K0 BAMETEREE 2N & .
VAT LEBRT T N7 A —LOFHMITEE THD Pricing IZOWVWTH AT
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AT LANBATHLEEZXD.

5. 4 HDEERY—N\TOSIAITIATL—2ay

W ER A — N B ARARS — A L TR Y — NN T2 T, MR
P—NOHIE L HEREHE X hOHIREB L OV AT AOFEEER EO AT > R
WD, ZOYAT LOMFFEHICHANRERED 1 DIZTA T~ 7 b — 7
VINBDH., ZTIATA T L —a ik, WEHY—RETHBEHL TS
(AR — & B O Y ER Y — N IZ R P IS B S 5 #1E% R L, XenServer Tl
BETZDOIATvA 7 b—a seEnfIHTcE 5. [15] (K5, 7)

iSCSI SAN
Imailabo-01

Memory map

PC User

X5. 7 IA4AT~AT7 L —3 3 #E
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FIT, BHUHBEXE AT L TOIA T~A T L — a3 yOEEEZRIC

ZNER

CDOVATADOHEKERTHDHFKA4
%, imailabo—-02a & imailabo-02b 5 X N imailabo—02¢c & VY9 3
B OB — N3 B# L T\ A,

imailabo-02 |Z

(4 5.

1 OEEEDO S EIEHRY — 1 TH D

8)

-
£) XenCenter

e

B W

File  View Pool Server VM

Starage

e Back - O Forward - @ Add New Server

Templates  Tools Window  Help

New Pool % New Storage E New VM

C 3) Shut Down 5 B Reboot U Suspend V No System Alerts

S

Show: | Server View

imailabo-pooll

Logged in as: Local root account

= €3 XenCenter

= By o0-pooll
= [ imailabo-02
[ imailabo-02a
[ imailabo-02b
[ imailabo-02c

[ Im-imailzbo-02a
[ Im-imailabo-02b
[ Im-imailabo-02c
= DVD drives
=4 Local storage
[ Removable storage
=] B imailabo-03
[ imailabo-03a
[ imailabo-03b
[ imailabo-03¢
[ Im-imailabo-03a
[ Im-imailabo-03b
[ Im-imailabo-03c
[ DVD drives
=4 Local storage
5] Removable storage
iSCSIvirtual disk storagel
=4 iSCSlvirtual disk storage2

Search | General | Memory | Storage | Network | HA

o-pooll
Search Options ¥
Disks Network
Name CPU Usage Used Memory (v ma KB {avg. ma KB) Address
205 5] imailabo-pooll . . , - -
a imailabo-02 -
B Default install of XenServer 0% of 4 CPUs 2047 of 6135 M8 v 202.26197.30
[ imailabo-02a . - - - 202.26197.31
[ imailabo-02b . - - - 202.26.197.32
[ imailabo-02c . _ - - 202.26.197.33
Im-imailabo-02a QRN —
B 0% of 1 CPU 204 of 512 MB 919 0/0 2022619734
Im-imailabe-02b — I —
B 0% of 1 CPU 203 of 512 MB L 0/0 202.26197.33
@ Im-imailabo-02c QR D
0% of 1 CPU 202 of 512 MB o/ oo 2022610736
= imailabo-03 — e ~
B Default install of XenServer 0% of 4 CPUs 496 of 6135 MB o 202.26.197.40
[ imailabo-03a . . - - 202.26.197.41
[ imailsbo-02b . . - - 202.26.197.42
[ imailabo-02c . . - - 202.26.197.43
[@ Im-imailabe-03a _ - - - 202.26.19744
[ Im-imailabo-03b . _ - - 2022619745
[ Im-imailabe-03c _ - - - 202.26.19746
iSCSl virtual disk storagel - - -
CSI SR [202.26.187.21 (ign.1986... 20226.197.21
iSCSI virtual disk storage2 - - -
& iSCST SR [202.26.197.21 (ign.1986... 20226.197.21
4 m »

x| 5.

ZNTH ORI — I
A A THEEZRETTHD.

FAT <A T L — 3 VRIS EIE R — SOk kE

(X 5.

WX 7 747 F PCEH VNC THEfEL CTRBY, =5

9)
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-
Im-imailabo-02a:1 (root =R RN )

ROBLFP*DRT o 202.26.197.34:1 (AW
W FIUs—vay B vari DERET 15:58 &
O root@Im-imailabo-02a:~ =l

rootBln-inailabo-02a ~1# []

@ EENA%E - BEOE/|RFSRETICH 3EMA% - Mozilla Firefox [-|[0)[x
T74(E) fREE) FTR(V) WES) Fvsw—2(8) Y—w(I) ~WwF(H)

@ M ?@ ﬁ [ A | http:iiwww kjc.ac jp/ | - ] [v ':‘?'%l

ERteBa~_oiv [gce support¥
B #&H1 - OpenOffice.org Writer | | —
Zr AIE) REE) FoRV) BAN ZR(0) F:A) YL waEo) ~LFH) x cERVEDhE - BEERR ,‘?91‘_'_
B-BEA ESaE ™% 0-3&- @E-P L
H o= [ =] [#2uamm [z [ & A4A
"1"'Z"'1¢"2'l'3"i4"'§'"6;"7'i'8";g" Eo"lﬁ"lzi 13~
LEL] Powerkdze Re00 u |
CRU:Intel Xeon3065 2.33GHz I W r dq \
T hemory 14GB 7 “B - } 4 | |
" 1stHDD:600GB (Hi tachi SATA T200rpm) " i
- 2ndHDD: ZTB (WesternDegital SATA T200rpm) . "
- 05:Nexentastor 3.1.0 - K
- ServerNname tnxs A e i . .\\
: IP Address: 202, 26,197, 21 N | aprons | mmeon~ | wm-ss
@ FileSystem: ZFSiZettdvte File System)
s zpool/zvoll TR DR
- zpool /zval 2 TOOGR
= 4 ® OTA(0obe2 A8(1 0GR d 1) ol fEomsir e y— kmg 1 TksTER I ALLFRL
4 HP Proliant DLIGO G6 ape
- CPU:¥eon ES504 2. 0GHz [3) [feF v —GEFE - FEG {1 E B : 2011-9-5
‘/Llfy 1/2 [=53 100% | &) | [+ : L) ‘A_'f;f“;_lif*‘:!%d’@?f—j‘J*'v IR ADIGIZ DT
BESCPH (R4 950 > ACAGE ENES{TRS(IRREE . 2011-9-) =
E] [W[W[ @ &IEMAE - ME0E,.. | 5] #8) - openofficeorg - |l !

5. 9 ZIFA4T7 2 bPCHEOEERL
Z 2T, imailabo-02 DY Y — NEZFIESHELOT, BH L T LAY —
N2 T, imailabo-03 Oy — NI TA T~A T L —a 95, ZOFE

& RLBRIE ] 2 IRIZ R

FIE1 : W~ THD imailabo-02 NTEMH L T35 3 B0 MEY— N Z
DOWNWT, A7 Lb—yar#Exiro. (5. 10)
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=] imailabo-pooll

=] imailabo-02 [USE————— -
B Default install of XenServer 0% of 4 CPUs 2047 of 6135 MB — SEEEERN
[@ imailabo-02a _ B - - 202.26.197.31
[ imailabo-02b _ B - - 202.26.197.32
[ imailabo-02¢ 2 z 2 - 202.26.197.33
O —
B @ ShutDown 1CPU 204 of 512 MB % % Az
Im-imailal O —
@ Im-imaila @ Suspend S Goll 303 CE512ME 1/1 0/0 202.26.197.35
Im-imaila| @ Reboot e —
B ° 1CPU 171 of 512 MB o o/0 202.26197.36
Force Shutdown
& [ imailabo-03 [ 2
Defaultinstall | @)  Force Reboot 4 CPUs 496 of 6135 MB w Aeneihe
imailabo-
B | Migrate to Server  » I % Home Server (Current server) - B 2022649741
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DESIGN OF A MULTIPLE-SERVER SYSTEM FOR
COOPERATIVE LEARNING AND EMERGENCY
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ABSTRACT

A distributed multiple server system is designed and implemented with Web-DB based services, which can play an
important role not only to provide an environment for cooperative learning but also to support a function for emergency
communication. In many instances, such an environment or a function used to be designed as so-called dedicated system,
which can perform only single purpose. In other words, these different functions frequently seem to be mutually
exclusive so that they may be realized independently with absolutely different methodologies. In our case, however, two
different specifications have been accomplished by one identical system. The system has employed multiple servers
located in a distributed campus network environment. Each server has multi-core processors. With virtualized CPUs by
server virtualization, some programs are executed in parallel (on the virtual servers) so that our system can efficiently
perform several functions. Based on our related works, two major applications are realized on the system. It can provide a
cooperative learning environment for educational tool as well as Web-based surveillance functions for emergency
contact.

KEYWORDS

Distributed multiple server system, Web-DB based service, Cooperative learning, Emergency communication.

1. INTRODUCTION

Nowadays, it becomes very much necessary for several types of users to take advantages of efficient
information exchange among many distributed systems, such as network servers, control system, educational
system and so on. And it is also important to design and achieve more suitable mechanism for cost-effective
services of information sharing and exchanging environment. There are many researches to propose and
provide educational systems in order to utilize distributed cooperative learning environments [1][2].

In the case of ourselves, for example, we have already obtained good analytical results for our educational
tool in the cooperative learning field through real education. Based on the above successful background, we
have been going to design and implement information server system in order to realize a distributed
information-processing environment for cooperative learning. This system employs a configuration of
distributed environment with multiple servers connected and located in the three campuses initially. In
addition, by means of employment of some suitable schema, it is possible to provide both effective structures
of cooperative learning and efficient methods of emergency contact with information exchange concurrently.
In real education, such a strategy may be very much useful to maintain practically robust schooling.

This paper describes a distributed multiple server system for cooperative learning at normal times as well
as emergency contact with out-of-hours communication. It explains our related works for help to develop our
new system in the next section. It introduces design concept of our special-purpose server system and
illustrates its system configuration and development in the third one. It describes some applications with such
a system in the fourth one. And finally it summarizes some conclusions and future problems in the last one.
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Abstract. A distributed multiple server system is designed and im-
plemented with Web-DB based services, which can play an important
role not only to provide an environment for cooperative learning but
also to support a function for emergency communication. In many in-
stances, such an environment or a function used to be designed as so-
called dedicated system, which can perform only single purpose. In other
words, these different functions frequently seem to be mutually exclusive
so that they may be realized independently with absolutely different
methodologies. In our case, however, two different specifications have
been accomplished by one identical system. The system has employed
multiple servers located in a distributed campus network environment.
Each server has multi-core processors. With virtualized CPUs by server
virtualization, some programs are executed in parallel (on the virtual
servers) so that our system can efficiently perform several functions.
Based on our related works, two major applications are realized as a
Cloud services on the system. It can provide a cooperative learning envi-
ronment for educational tool as well as Web-based surveillance functions
with emergency contact.

Keywords: Web-DB based multiple server system, Server virtualiza-
tion, Cooperative learning, Emergency communication.

1 Introduction

Nowadays, it becomes very much necessary for several types of users to take
advantages of efficient information exchange among many distributed systems,
such as network servers, control systems, educational systems and so on. It is
also important to design and achieve more suitable mechanism for cost-effective
services of information sharing and exchanging environment. There are a lot of
researches and works to propose and provide educational systems in order to
utilize distributed cooperative learning environments [1] [2].
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Abstract A distributed multiple server system is
designed and implemented with Web-DB based services
for distance learning as well as emergency communication.
The system has employed multiple servers located in a
distributed campus network environment. Each server of
the system has multi-core processors. With so-called
“server virtualization” technology, some programs are
executed in parallel (on the virtual servers) so that such a
system can efficiently perform several functions. For
example, two or more application services can be per-
formed simultaneously as “cloud services” on the whole
system. The system can provide distance learning scheme
for educational tool, at the same time it can also support
Web-based surveillance facilities for emergency contact.
With qualitative and quantitative approach, trial evaluation
of system has been performed in some classrooms of dis-
tributed campus. And users can obtain some good results
from the above evaluation.

Keywords Visual computer simulator - Distance
learning - Distributed multiple server system
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1 Introduction

In university education, informatics basic (or advanced)
has an important position for both of beginners and well-
educated students. It possesses a more essential signifi-
cance, in particular, for engineering education. And such a
student must understand how a computer works not only
precisely, but also in an applicable style. “Computer
architecture” is one of the basic subjects in higher engi-
neering education to learn structure and behavior of com-
puters and understand them for many kinds of applications.

Many instructors and researchers have thought that
some kinds of computer simulators are effectively educa-
tional tools for informatics basic (or advanced), especially
the lecture of computer architecture. Therefore, they have
designed and developed such simulators [1-3] for their
practical education. Several of their simulators have been
able to illustrate how a computer works graphically and
additionally provide some kinds of programming exercise
environment. Some of them have been used as visual
educational tools of instructors for their learners in class-
room lectures. And others have been utilized as e-Learning
tools for programming exercise through classroom lectures
and after-school homeworks. It is clearly recognized to be
useful and efficient that such simulators have been used in
the actual and practical education for more than decade
years. It is clearly recognized to be useful and efficient that
such simulators have been used in the actual and practical
education for more than decade years and they have played
a significant role in not only computer architecture, but also
informatics basic and/or advanced (namely, information-
based education). Although such simulators have been
providing good effects for information-based education
including computer architecture, there have been only a
few reports to evaluate simulators in the practical education

@ Springer
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ABSTRACT

Recent decade years, our educational environments
have been already including several kinds of computing
infrastructures according to user’s requests. But we are
sometimes suffering from lack of suitable methodology
to accomplish effective improvement and efficient
maintenance. Server virtualization technology is one of
the most powerful and ecological solutions to realize
information server system for so-called cloud
computing.

System of our educational information server has been
configured with such a virtualization technology and
demonstrated in detail for the sake of robust and
disturbance-avoiding education environment. Our case
of utilization of server virtualization technology has
been based on CITRIX Xen open-source virtualization
technology because of its flexibility and expandability.

This paper describes how to construct educational
computing environment with server virtualization and
demonstrate some applications of information server
into IT-based higher education through practical
classroom lecture. And moreover it reports quantitative
and qualitative evaluation of such an environment by
means of questionnaire from learners, too.

KEYWORDS

Server virtualization, Improvement of educational
system, Questionnaire-based analysis, Quantitative
evaluation.

1 INTRODUCTION

An IT environment for education, in particular
Computer Education, must provide educational
tools effectively, flexible equipment efficiently,
and applicable scheme fruitfully for several kinds
of learners. Not only engineering education but also
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IT-based one have to employ several kinds of e-
learning system in their institutions. Nowadays,
almost all higher education of the world cannot
avoid constructing their educational environments
without IT facilities.

It is probably very difficult to maintain IT-based
educational environment, however. Because there
are some reasons, ones of which are according to
so-called situational changes. For example, we are
sometimes suffering from the lack of professional
knowledge for keeping ‘know-how’ during
utilization period. Additionally, several domains in
education used to enjoy the benefit of IT and
depend on IT products themselves very much
deeply.

As you know, IT-based environment changes
frequently and alters often drastically. IT revolution
is perhaps named after not evolution of information
technology but breaking away from the past. In
such a case, we cannot keep our previous value of
the past environment, and we must catch up new-
coming concept/idea/strategy for next-stage
information infrastructure in order to obtain the
benefit from IT(-based) environment consequently.
People may say little ironically, that must be ‘IT
revolution’ exactly. Anyway, we have to prepare
such an IT revolution and consider robust/ flexible
procedure to override the relevant changes.

A lot of users do not really want to know detail of
infrastructure based on IT environment and do
definitely want to concentrate their working/
studying without disturbance from environmental
changes. So managers of IT based education must
construct suitable and robust IT environment for
learners to enjoy working and studying their
subjects independently from external disturbances.
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