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MR SO E (3£3C) : This research aims to develop the infrastructure of Virtual
Computing Laboratory (VCL) used as a computer-based exercise environment for a
various type of discipline specific education by using virtual machines on top of a
cluster of blade servers. We had approached this through the following three
directions: (1) development and operations of VCL infrastructure, (2) the use of real
teaching and learning classes, and (3) applications of VCL infrastructure, to realize
cloud-type computer lab for discipline-specific education.

AR TE A
(AL < 1)
[ERET 3 ST & &t
2010 4F 5, 000, 000 1, 500, 000 6, 500, 000
2011 428 5, 600, 000 1, 680, 000 7, 280, 000
2012 8 3, 000, 000 900, 000 3, 900, 000
et 13, 600, 000 4, 080, 000 17, 680, 000

WFZE45 8 faA FE B

BHFE DSF - fH - B2EE - 25 L%
F—U—R: T3 Rarya—T4r7, eF—=2T, =TV —R
1. WFZEBsE S0 5

HE - R TORBEREITOIEH N ERD
SBHAHBE, BB AT Ao — REH
AT I, REFER—ZNVEOKFE HEET 7
Vir—vay] X, THHEOHEMNmA

THRIND TERBEEB AT L), X
— R Ea—HRED AT 3 —
v Aarta—7 47 (HPCO) 72 &,
RFL LTI A RIFHRY—E 2D D
FHEMEY Y —ARKEIIR S TETND.




ZORER, T OOHER - FH 3 X N3
KLU, SIS OHRSCHAT PLEITR
STETWD. T, HEMIAREEHW
T2 FERBEICFE WV TIE, Mathematica
<> Maple, Matlab O - EfEFE
Bevial—yalflYy7hu=7R
AutoCAD %» CAD Y7 h o =77 &
DREERT 7V or—3 a3 Y OFIHNBILN Y,
TOEH - EAPEMELTWD. i,
RFDVEEA T & 2 BE MR B DRI D
5, FAFHEO PC Z2FHT 2546 b
TETCWVDER, EFICHERERZELL
MELUERT D Z &%, R AEE S TR
Wb R - BREE) [ A4 B AR 72 &
DO AT —F VT 4 D320,

2. MO BEW
AKEFFETIX, CPU RAEY, T4 AV

EEBEREMAERE N T L — FEE
EEEESE R L —FarEa—4% 1
12, U a—HF_X—2ADFH RS & (8
PR E LCHEBATLIZEICLY, e R
BB HGICB O TEROHE « 2AERN
Ka X FpoF—F—A—FTHIHATED
['VCL J:Ak) #5125,

3. WD IE

ARIFFETIE, AHRERFZOFHRI—E R
(2B 2 HUL A T B D 1F S T AT
BELO VCL O - #EH %3 TIltiT- T
W% NCSU Lo T, (1
VCL EAF oML - #EH, (2) Fdfy, T
7, kT, WY, BFOBEBS TOR)
EH, (3) VCL xS HRERH, @3>0
il = T o TEBeMEIC RS 2 HEE S
5.

4. HFFERLE
O 3EBT—%777F%v2ET5H7T7UK
IR ZPIERIEAE~D T HE A LT |k

NV SOHLHRE Thaikl ©
BLE MR LTz,

20104£9 A 29 HIZ NCSU ® Mladen
Vouk ##EZEHFIHL, 4 HERKFICE
WCH Y I AT RY T A EBET
e LB, 2D NCSU #ifzm L
THAMA R AR D Tz

NCSU & [A] UHdst Rk To> VCL £
MAEST L LICEY, VAT LD
M7 e H BIF &2 B L7223, NCSU
MEM LT\ 5 IBM BladeCenter
D7 va=rrxrvr xCAT
TOYVAT LN EFIE AL EICK
HAEAmDT-0, B AINT
VMWare Bg8i|Z X 23252810 B 2
7o, THUCT kY, 30 5120 =) BigE
D7 L— K —% - VCL 858
DR L7z

HEBSG COFEHICEL X, 4—
TR =T ar T Y
DI, EEOHBE B TOFRIEH O
REMEZ MG 2 & & b Ic R G EE
ERR L, ZhICiho - YElE 2 e 7.

BFRACEBNTABRLE L S D KRB
FRAREFH Y Y — A DR - E
A - FAEEL O 72 5 O it HAk O 58
IR EITH Z Lick Y, HEMTELE
DI=dDY T REBEE (THhHT v
7 7 v RERER) OWFZEER%E - EH LD
N B R % B X 0D [ N K 1 i
MR X — PN L TATHY R T T
Ly 77Ty NERFEILS O A
HedtE L 7=

3 DO - A DOKEE &0
F LD, (1) FHREY Y — A,
(2) VCL A%, (3) ARG, (4)
TR AFEE, D4 OOHEMER LA
Y& (o) BEEIRE, ) FHHESE



D 2 OOIAFKHFNZIH > T VCL H—
EADORPICHE T R —R L N &
SR LT VCL —re 2lEE s L %
HALT.

R EFZITRET DD DAY v
WYU LA 201343 H 21 Hic4HE
RFEFHREE X —ICTHEL, L
MRZFICE T D VCL OER Y (A L %t
L2 VCL Ik %7 5w RAlH
B KB BREOARICOW Tz
DTz, B, FHE AR R R
ERBZE - HYHB I LICHEMLT
WCIEBASE « fR5F2 2 B DSIERITE <
o CLED 2w, (IBFHEMA A —
YOaa=7 4 TOEFLOLEE
DIFREE S AvTz.

5. TR ILE
(WFZERFRAE . WFFEr A S ONEEERFE#
=Y

(HESERm ) (B 3 14)
@ Shoji

Kajita and Hiroshi Matsuo,
Tokai Academic Cloud:An Experimental
Intra And Inter—institutional Cloud
Infrastructure among National
Universities in The Tokai Region of
Japan, ##iA, International Journal
of Cloud Computing, 2013 (in
printing),

http://www. inderscience. com/ jhome.

php?jcode=ijcc

@ LWHE, A HERE OCW (4RO

¥) TARENTWSda=— IR
EEE AWM vol. 59, pp. 4 105-4_107,
2011 4F, doi:10.4307/jsee. 59.4 105

® WRE[FE, THTFIv I U T REE:

KFEOEBRINZIBIT DH 77237 XA A,
HOERT ICTIEH - EBEE - #—T X
T4 THEWG, EEiA, vol.7, 2010,
pp. S9-S18 ,
http://www. code. ouj. ac. jp/media/pdf/
vol7nol_shotai2_071. pdf

(FRFFK] (34 1F)
O EWNWL, Hfig n=—Fy MZLD

v =TT U ARG, GRS
MR EA 2 —Fy b EEHEMN
(I0T), 2013403 H 14 H 2013 4£ 03 H

15 B, HKFhEbtr 22—, RE
¥ M I 5], Apache Virtual Computing
Laboratory DI & A, [FHRALH T2
MRBEHEFE XEERS AT A
(CLE) , Vol. 2013-CLE-9, No. 10, pp.
1-6, 20134F2 A 2 H

WMREE, 7HhTIv 7777 NICHEY
HEY MHAME~HKE AXIES 7 9 U R
, AT v gy TRPRE#ED
OO THTIvIITUR], K
ICT HEMEW S 2012 4R BEAE IR RS, 2012
12 H 17 B~19 B, #FEEREEEE,
iyl

WA, 44 d R KS: OCW (44 KD ZE)
DRI, HH—EREEa ) — T
L REIZTRDVFTIE A & FEREE
U—2r g w7, 2012409 H 25 72012
F09 A 25 H, shAStE LB AT A
X e g AN HEEA, AdE

W EHU, #MBIEO=—XL oW, F
B 24 AP T 0B WE A0 R T S S G
£, 2012 42 08 A 22 H™2012 4 08 A 24
H, ZHLERFEMNT v RA, B
FRHFFE, 77U RBREIZEIT DR
ZE o AR — A OfEt, $SS2012
BEHRAB AR Y 7 L, SSS2012 H#HE
BY AT T AimCHE, Vol. 2012, No. 4,
pp. 213--215, 20124F-8 A 20 H~22 H,
i i

Shoji Kajita, Tokai Academic Cloud: An

e~

Experimental Intra And
Inter—institutional Cloud
Infrastructure among National

Universities in the Tokai Region of
Japan, 1st International IBM Cloud
Academy Conference, ICA CON 2012,
pp. 23—29, April 19-20, 2012, Research
Triangle Park, North Carolina, U.S.A.
ERJIBAE, Witz n=—FRy MZL5
V7T U A O TR, H#
LB E 235 16 [ 10T BFZE £ &,
2012. 3. 16, Ab¥fFE K%

BAREZ, FHEORMER Y hT—2 L
7 70 R, EHOAE Y25 16 [|] 10T #f
ZedEFe4y, 2012.3.16, JbifgiE K
KHEFE, TEFL, HERE JFHEH,
ROV, %R, ARMESE, HRHNE],
L BRKFATEIT 2D Sakai OF| FAIEHERE
B, 26 5 [8] Ja Sakai Conference,
2012. 3. 10, EEKY:

PR E], JoARBR, AL, REIRT
2B 5 Sakai FEEE, % 5 [a] Ja Sakai
Conference, 2012.3.10, JEBEKF
RERE, VCL ZAWET AT Iy 7
T U NHEEER], B HEE TSR
SCERERL 23 AR EE R PG R = (TR AR )
2012.3.1, A HEX v v ANLT T H



® HTHESE, THTIvI I TU RRE:
KFOEBRINZBIT DB 727037 XA L,
B 2 R 23 FRE TG BB B
Jek v H =i s (R
2011.12. 19, ®RJE)I &7 K%

WBHEEE, THT7Iv7 777 REE:
KFOEBRINZBIT DB 727037 XA L,
B PP R FmEREHEE 2 — X
FAR—F VT A5 ) (R ,
2011.12. 19, PBEAPEFFGE R

OB PEHEIEFE], uPortal LN uMobile 1T X
D RFHR—HIVOREEE, K5 1CT HEtE
e 2011 FEFERKRE Yy v a v,
2011.12.9, @ [E RS 5

e M ¥ 5], Campus Computing Survey O
FRAT, K7 ICT #EME WS 2011 AR
KESBEE Yy a vy TR Fv—F

7L, 2011.12.9, 1@ EEESH
%

@ MRHERFE, HmEEE—, LEHR, ILWAKX
N, SAREEZ, IWomidy, ER)IZEHE,
ERIUBAE, HPEZ, NEHT, =6
—B8, KHZW, ®elE, REFE,
Shibboleth « CAS H#EIZ X 5 T VT
v I T U NIBGEEME OB, BT
WBEEFPEA T =Ry NT—F%T 7 F
Y HFZE4:, 2011.11.28, 70— T K
A

® RHEFF, BETEH EERREICB T
DT T 4 VI — B R\
T, ErEREETEY—ERXarta
—TF 4 SRS, 2011, 11,24, [EN7fE
P SERT

WBESFE, 7HTIv I I7T70 R KF
1 RERBE A D 7= D D270 3T H A A,
NUA “EART I & A 7 LWFSE Rk 23 4R
9 37 BIMFFE (FRFFaRTED , 2011, 11. 17,

AVAUHEPNES

@ Takaya Yamazato, Teaching tips and
Nagoya University OCW, Asia Regional
OpenCourseWare Conference  (AROCC)
2011, 2011.11.8, BAVAKRY:

Q@ FAEME], EiEa, W EWEE, REE—,
VEHEES], 8 12 [9] Sakai Conference %
IR, EROE SR E 2 B e —
X L BEMES W, 2011, 10. 14, FEE
KF

@ PRHEIFF], Sakai OIRE Jimdk, BB
RFERAT 4 THER L F—V R
7 A [Sakai 't & LI- 2B KEBEREED
BLK &M (FRAFaiiE), 2011.9.14, &
BRF

@ HEFE, 77 v FERICBIT2H8FF
HIERERE LR, F 10 FIEHRBEE
fff 7 +—F L FIT2011 A X MA@ [
HEBEOI 70 Mbeox—rF b (#
FFRAEBE), 2011.9.11, BRERRY

@ Shoji Kajita, Yasushi Kodama, Ryuichi
Matsuba, Raul Mengod Lopez, David
Roldan-Martinez and Yuji Tokiwa ,
Regional Sakai: Lessons from Spain and
Japan, 12th Sakai Conference, 2011. 6. 14,
oYY LA CRE)

@ HHEHiE], PRERFE], Sakai 2.8/2.9, 1
WP 2B 7 H KBS W AT L
RRE 4Bl ty v a v Tala
=7 4 Y —ACLE ®ELIK], 2011.5.12, &
fi B} P B iy R

@ Takaya Yamazato, Sharing your Teaching
Tips through OCW, OCWC Global 2011,
2011.5.9, M. I.T. CKEH)

@) Shoji Kajita, Academic Refactoring
through Realizing Academic Cloud, IEEE
TENCON2010, 2010. 11. 23, & [if] [E BR £ i
B (f [ B%)

Shoji Kajita, Ja Sakai Updates, 11th
Sakai Conference, 2010.6.15, /A7 v
heTwormy e H— (Fr/_—-
KE)

@ RHEFE, KfEarva—7 0 v 7 ER
FIZLD 7 70 RRUEEFH SRR ED
S, Sk 22 EFE NS SR IR IU A A
FmSCEE, 2010. 12. 11, EHET VY GREVRT)

PeHRERE], MERKE, RET7THTIvo
277 v R IR S [E A PR R D BLK &
AR, ITRC 26 28 [B]A v # — % v MEEHTER
163 ZE AL, 2010. 11. 25, jHEIER
FREE (LUALR)

G BHKEF, 77U RRHETE BN ®
BREEDEBUZ NS T, fF R HE T
BB WY AT LIRS 2 [RIF5ES,
2010.9.2, fEBRY ((E5R)

@ RHEFFE, KfEarCa—7 0 v 7ER
FIZL D7 T U NURMEEEERE, 2
BY AT LERTFEE 35 Bl RE KRS
i SCEE, 2010. 8. 26, AbifEE KT (L)

@ RHEFFE, RKfEara—T7 1 v 7 ER
FIZLD 7 70U RRIEEFH SRR ED
W, BErEHREETFEr— X3
—7 4 VT RFRIIFER M E B RS 3 B
Zt4x, 2010.8.23, [ESZIERFHIZEIT (OR
)

G) RHERNFE, W7 T I VI 7T U R
Bl DB R — R, [FRAOAERSE -
A Ea—F LHEMESERAE L
AT A Summer Symposium in Shibukawa
(8SS) 2010 ARy ¥y )& v g,
2010.8.20, WfEDOY K (BEHR)

(Z DAfth)
B D=V
http://www. academiccloud. jp/

6. HFITHELAE



(1) WFgefdes
HEH FF5] (Shoji Kajita)
KT - FHHERAT A T2 2 —
%

e &5 : 30273296

(2) B 9E 5y a4
8 it (Hideo Nakano)
SRR - A EEIRER - B
WFoeE 35+ 00237348
W {5k (Nobuo Kawaguchi)
AW RKE - TR - #i%
W& %5+ 10273286
A IEF (Masakazu Matsumoto)
R (L5« B ARBH AR SRR - e
W& %5+ 10283459
E4)I B4 (Akiumi Hasegawa)
R RS« B TR0 - 2%
W& %5+ 20126890
(HH &% (Takaya Yamazato)
L RRT: - BEBERE - iR
W& 5« 20252265
®H —#k (Kazuya Takeda)
A RRY - H RS ER - B
W& %5« 20273295
A & — (Kenji Mase)
A RRY - H RS ER - B
W& %5 © 30345855
Wi A% (Hisashi Naito)
A BRI R R R - HEHR
oeF 5 - 40211411
% B (Akifumi Goto)
L RKY - R X — - WeHIR
WroeE &5 50225645
$5K HZ (Tsunehiko Suzuki)
R R« B TSR0 - 2%
WH7EF 2 80350982
(I mfdT (Yukiko Yamaguchi)
AR - SR E ¥ — - B
WH7EFE R 5 0 90239921



