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The Global Production Network Analysis of Developmental Strategies

—A New Concept of the Globalization (Globalization 2.0) based on the

Network of Industrial Communities —

Shintaro Ishijima ¥ Mitsuhiro Maeda V

Abstract

In socio-economic development, governments of developing economies rely on ‘developmental
strategies’ as a base model of the nexus of economic policies. The Global Production Network
Analysis shows that the state of phases of a global production network in manufacturing
substantially affect effectiveness of each developmental strategy. Inviting multinational enterprises
is effective in the First Unbundling, regional connectivity strategy, combined with the legal
creativity, is effective in the Second Unbundling, and ICBM (Industrial Community Building
Measures) is effective in the GIN (Global Industrial Network). Industrial human resource
development and SMEs connectivity are the most important ICBM. The network of industrial
communities in developing economies forms a new model of the globalization, which will cover
industrial clusters in developing economies in near future.

Keywords: developmental strategies, the Global Production Network, GIN (Global Industrial
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A Teaching Method of Absorbing the Variance of Progress of Students

— In CAD Operation Practice At Professional School —

Tsuyoshi Aziro?

Keita Murata V

Abstract

On today’s innovation of digital fabrications, the importance of instructing the introduction of the

students who touch the CAD for the first time. This paper reports that the effect of modifying the

material and process of basic practice of CAD operation in professional school. First overviewing

the purpose, method, and practice of instruction, the authors define them in details. Then practice

to modify the material and process of class. Finally test the performance of modifying.

Keywords: basic practice, professional school, CAD, diversity of students, interface
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Semi-Automated Class Diagram Generation

from Java Source Codes and Automatic Maintenance

Chuzo Akiguchi V

Abstract

We proposed the Evolutional Software Process (ESP for short) which is an application software

development methodology intended to evolve both the software architecture and the software

process synchronously. In order to support ESP, we are developing tools for semi-automated class

diagram generation from Java source codes and automatic maintenance. Our tools parse Java

source codes and generate UML package diagrams and class diagrams, which are followed by the

diagram editor to improve readability. Maintenance of diagrams is automated because the

improved diagrams are used for generating the next version diagrams after the original source

codes are changed. Tools are coordinated to help users in the ESP support environment. In this

paper, we describe the tool architecture followed by showing typical examples how to use our tools

in our software development.

Keywords: UML, Class Diagram, Package Diagram, Reverse Engineering, Software Process,
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TUNVARL,

L#Lﬁﬁ%bé&ﬁ@ﬁﬁ@y7kﬁx?%%ﬁ%’%
KT HDIE, Y= Aa—RET TR 7 b =T OT —
%Tﬁ???%éi%%m%ﬁﬁ?é_k#lﬁ_&6
T—=XT 7T ¥ BEMET HOICHEILN LT T AKED
BIREIFIR T & D2 HASTEFEEZERLT D Z ENNEITRD.

%?nyv—wkLf%bﬁUMLM@:?4&ﬁﬁw
EhTnsl9-12l. Zhboffiixy —2=a— K75 UML
H%ﬁ@i&?é)ﬂﬂx%»%%O%@%%é._h6®
B DY N—AREEFI T 5 Z LI K- TY 7 ARWERD
IR MIDRYEIRCTE 50, WEAMREE IV LA
T RSN TAREERT 27 DIFHBER SN b
DITREEMZ D Z ERRETHD. VY —Aa— KROERIZ
PPN T AR ETR LFIEDORN RF o XA T — 3 v Eff
BT a720I30E 0 £< oax MBR2»nb ZEE%F AR
T ITTe B, ARTRET 27 7 AKOLHBER L
HEREOEEE, vV —C XD AR L BIEEIC X D
LAY 7 Ny =T T a AOWICHIAL, WY —
NDOFARIZ L > TRRE OAMER/INRIZE DL 2 ER
Lol bDOTHD.

K%Ti i#77xﬂmﬁﬁk% *O R & AT L
ESP 281 A RIEIC OV TEL (2 2 Ofiff & E B
Lti%/%w IDONWTCIRR%. ESP | %Héiﬁv%w
WL oD a2 K3 ESP BREBREOHFIZHIAE LTV
L. IbOavy ROMAERE BIRRER AR, HinT, K

Y —L% Ash ORFEOHTIEH L T L FBIEHENT 5.
MBI BOBEEE LD D.

2 ESPIZHBITH9 5 RAAADERERSE

VT R =T ERIIBWNW TR ST LD Y — A a— Nidk
HRELMREY THD. BHEOR LW OO T 7 h 2 A
Ta— KA T U RAHIVEIRICE o> TlE AR L
BB G a— RIZE D E CROBHEOB T DRI
V— 2 a— RUSMIEIE LARWBE RSN, Y —Z a— RN
WU E B K > CREDMBEAZ LM TE S, 17 U A
> HOVERFE OBERETE B O iR 5l & ZhICKS Lic Y — R
a— NOEM - EIE - HIBROZESEROEHEITENL LS5 Y

TR =T OREERTHD.
V—RAa—REY7 Ry =T ORbiEMRTERTH S, B
FEOWR L & HICEOTLREIIH KL, HAMENET —F

T FxERY = A= RETNLIERET S 2 LIIREICR S,

EOTDICHBOBBEOHTTY 7 N 2T DT —%T7 7 Fx
EHURET H7-0120F, 7 7 AREORRIC L 5 RIS LAE &
D, R TARKNET —F T 7 F v ikt OB CER &
U, RO FELED 7 2 — X T T AN FES W TEEH

THFHROFTLIRAIMZ B Y —Aa— RBMEREN TN, 20D
FERY 7 b U = THEEIZ T DR NE O RN R e DG

LAULCHE L CHET D Z 82 5. Zh 6O Ol
2R S 5721E, mEERIME & > THEH Ll 5
CENEETH LN, TIIRREICE > TREARAMICR
5.

EF IR R 2 SR T DI Y 7 b =T T rEk
A ESP #2R L DY 7 =T v AETIET L0
DORIRBEZMEL TVWBE L ZATHS. ESP T3k
LY 7 MU =THBEIETHIILAHME LTS, 2O
HIEID =012, AL TIL Y — A 22— K& PO T B 2D
HHE L~V TY 7 hU = THgEORIR O — EVEMERE 2 S8R5
5 — VOIS & B L.

ARAFECTHFE L7y — LV REL Java SiECitid Sz —
KaE&ge L, 7T—%7 7 F v DORAEHRLE LTL UML ©
Nyl —VRE 7 TARKERA L. Y — /L ORRRIT
Java Y —RAa— Ry r—URIR7 7 ARIHY T 5
HREAKT DV R=RAY =L, AR LR ET —%T 7
F v OISR T DRI ET 254 T 7T LT 1 4,
B2 R 2 A 72 755 2 il L0970 9 IS TR I A 4L
L, BRHROES S~ —UTEHY =R, ZRHDK
% ESP SEEREOP T—HMEA Lo THETE S L)
(2 — VR & AR S B A AR LT,

3 USARDERERTDIIEY—IL

31 2

R AT LAOBIIZYE 2> T, £ Java Y —RA=a—FK
N7 7 AR EER L Java 23— ROEFIBEREL CTY 7 A
B % BT O BB HERFE BT DIEEEZ SO X 5 ey — DX
BIZR > TEBT I NERF L. K 2 1ZFOBRFHIED
W LTIV AT AOERIBEETH 5.

list, status, create, manage,
diff, update, merge

umlutilas [€--=-=-=~ umlwork.as

- ~ -

pkgl-cab.uml

src/uml/pkgl.lsm

src/uml/pkgl-cab.uml

X 2 UML KDL - fith & 2N EBOT —%7T 7 F %
V=L ORI REL 32T ond. TabbO
Java 22— K57 7 AKER 2T 5 U 3 — 2 HEE(uml),
@Qr A7 7 hv—Y— L(umleonv.as), IR 27
WCHAT T T EDLAT Y MEEEITH 7 7AR T 1 &



de)THD. VAT U ==Y —UIEHD Java 22— K
MO SV TeRIRED 7 7 A% LIRTD Java 22— Kb
ERENLVAT T RNEHDOI TA-E~—V L, HKFO
Java a2— RIZHE LIZIEELA T U b &7 7 AR %A
5.

IS DAL 20 R THA LT WVWE 9
T D70, avr RIA4 N RATL2d0Y — v
(umlutilas) & GUI BR#E CHH T 272 0 Y — L
(umlwork.as) & #2ft L 7=.
Y — LR ORI 2 156> CTHIE N 5.

7 T AMDIERIES 7 TR HNTZEHE DI RE 7R DT F
ANEXERA L. OLQIEFZoENDT XA N7 7 AV
RO TR T ATHL. ODY AN—=2Y = VITEED
Java Y — AT 7 A VENR=A LNy =L T T AKD
Hma7F A MRS LT AT 5. UML Oy 7—

X« 7 T ARITKEX IRBER L L~V DFETD A AREIC LTV D,

U R—=2Y—)1F UML © Z OFZHANCAIY Al 5 2 o
TTTADHML RV ERETEDL L. @QOLAT
7 b=V =i, 250 UML KO —J5 5 b B
Wa, NS LA T ME® (KBEAOAE &R AONE
W) B~v—T7T5, ZOY—LEMHTLIILICEST, B
B Java @t— K235 0 UML KOESF 2 A+ %2 Kigiz
EHTE 5. ZRITMZ T, FEHEOKV UML KO ER )
O EEANEL 2 8 o0 7= UML IO ERC~ & B PRI 8 T 22 3¢ i EE
@ UML K ZFRd 2 2 & & FIREICT 5.

32 VY—RI—Fh o0y 5 AREHRO S

AEITIEET YV AN —ZABEREO RIS IC >V TR ~, Y
IN—= 2 — )LD a~ FMEkEZ7R9. UML[13] & Java D
REARITIZIERI ISR ES N Z b b0, 7V =)
MEROMEZ R TE BIFER L SHEAEZ B> TV 5.
Ny lr— b 7 T AOFMEEITEE TR B
%. JDK1.5 TEAINHRHEIC LY 7 Z Ao B % B
IRIICEEIR T & B K 5 e o7z [14].

R = TR BRI 2B A b O D 7 T A DEE
NZ2DEDDET2—LE L TERTHAMATH 5.
Java SiECII4RIEMEZEHT 54 A L THY package
L CEFL, import X THMT 5. Java 2— RIZEEND
INOLOXEMTL, MHLTDHY—AT 7 A NVICEEND
7T AR BNy = VDR A TE S, Sy r—
PROARBNMEIFRIL, NSy —U Ll = U Ok
FREGRTHY, HEHMEOCHEEICL>T, £y r—VIEE
NDTFGARAL BT =—R, S LIRS ) — 23—
RINBBBENDINED R r— 2 & ORIFREGRZ i35
ZEMTED.

7 7 AR OAERU BTG RIL, 7 7 AW E 7 7 A O
BRIEH A S 5. 7 7 A HRITIT, 77 A4 - B -
RS G £ D, BURITHRIZIE, koK - B - (RIFRIERDS

HY =l LRI E R D,

Java 2— Kb D7 7 AKO-ABAR & BEIfRE 27

5. MKEAMRIT Java S5 TlE extends O F — 7 — R TH]
fElCERIND.

Java O 7 I AFHROPTELZ SN2 7 4 —/L Fid UML
HDO7TmT YL, ME L3R EEIIREEE L
TEIEIND. Java 2— ROFTERINTZV T AR
T57 44—V NI L e . BlFHRE L OY R MO v
(List<T>, Map<K,V>)i%, BIEDOLZEE T 1 HLZOE#EDE
HELAZFEESTLIFRERD. KV A=Y —)LTlE, List
F72iE Map THEEINT7 7 AMOBURIZZRIEIZHT 5
ZEENLGLERBT*ORE L LT UML KTEH L.

AIRPEILER L7 4 — L RROA Y v R EOHIED B S
AT CTH LN EIRET H@HE 435, Java & UML (3 &
Lo b 4BMOLNLOARMAZERTE, (ZER—DFR
%% . Java Fig Cld public, protected, private @ % —
U— R CafEE2EFRT 5. UML TIE, +, #, ~, -0Oid
FCHHEMEERT. T—F7 7 F ¥ LV OBEEEZ T D
UML ®& LTI, 77 ADA U AN—BEREGERNLON
5, i1 public, protected, KRFEE, private TEFE
ENTZAN—EREGZLHOET, BRSO L~
NERETED L. K =2 -y —TiE, WD
LARNLERR=ZEERNLDNLRA U NN—E G H D
FECEBEICA T THRY, MEICS U CHMIELIEETE 5.

HEKBEIGR & B 7 T AR OB A RS 5 7 7 A Bt
Thd. ENUIMNZA Y v FOFHE L TE I L9 A
Yy ROFEOFTr—AVIERINSBIND V7 7 AT
UML B CIIEAFBER & LCRBLESN D, (RAFBER O HIE
7T AOMSLIEZ M HIFERICRY, T—FT 7 F v L
NOBFGHVE AN D ECHEERER AR LTINS, Ln
LEL DY 7 A %Gl 7 AR TT X TORFREGRZ AL
THEPSEVICEMECR Y, BERBARETARDL Z &
PR 2%, 22T/ 7 AMBUROMIZB LTI, ik
ERIHA AR L L, AV Y ROBIENLDOEME A Y v RAR
RS OSEBIRICHIHTE D L9 Ic LT,

YL EDKREBEEEF L7z UML 7 7 AKX - /Xy r— VK
Y — uml O o~ FHEEZ K 3 12T

uml -¢1234ab -prd -v(1.0]1.1) -f{font-spec> -t <java-file>. ..
-c UMLY S AE*%/KT S
-1 publicA »iEZTHATS
-2 protectedA W iETHIT S
-3 package* /INETHIT S
-4 privateA o NETHIT S
-a SIMOBEREFBEEHNTS
b AV FFREOREREFBRREHNTS
-p UL Sy r—CEEERKT S
-rBRLTWANYF—JiBREHNTS
-d Nur—UHaABTLBREEHNTS
-V ERTEI A4 —T v FOEES (1.0/1. 1) ZEET D
-f LAT7 MR TERT S 7+ FEEET S
-t Mylr—TLiR— b EERT S

X3 uml 2~ K
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28 MAi=

33 VS AHBEROENEELT—D

VA a— ROFBUZE W CEN TR OB B IR b AN
BRERETH Y, MEEHY AT LAOLERTHD. EH Y A
TAORAEIZEoTH, VAYY NVIZEAFEAREZ I v
N ABRIC RO E MR T D Z L IXHIC T &R
NI T4 AENZD., T—X%T 7 FvITEEE RITTK
BB ME R 2T O BITIX T —F 7 7 F v LUV D7y & i
TRETHD.

LA 77 h~— Y — L(umlutil.as)ix, UML X4,
Zol, EHboMREER RIS S LA T Y e —U Y —
NOMAREER 4 1SR T. FERIEO TR SR ICH D &
no.

umlconv. as -¢ <current-uml> <previout-um|>>
umlconv. as =d <current-uml|> <previout-um|>>
umlconv. as -n <current-uml>

X 4 UML KAR - 255 - BBk —u

VAT U b=V = VLT =X T 7 F ¥ L-UL DSy
FHODIZ UML {EWRT 227 72 ([ 87 =2—A%
PR EETe) &7 7 AMBIR (K, B, (KAEMER) o
FES M HHEEEN B D, T DFESEHERE A - TiHF
MiEOESERET 2 &L b2, mEEEEIRCTH L0
UML MDD/ — ROV A7 v Matk (G7EfE e Bl o)
W2 DY E O~ — VR EER L T\ 5. fmdiiE D25y
& D70, WIS O BB RBLZAEY, Z 0
EREBO ETr 7 X LREAREROAEDE T T A« AT
2T s BEROZRE UK LGRS FHIBROER A U R
Ny TTHE T LT
34 VS ARDOWEE

F 7Tz MEMENREESTY 7 Ny 2 TBREETO S
B, BERDIST —FT 7 F ¥ LUV ORG ORE R 2 KB
LZFEE L TCUML 07 7 AMIEH - & b HEARKASFET
H 518l 7 T AKE W2k iHIE T U v 7 LR
N5, FRTREY T b7 OFSHE L B ffis 2 @\ Ol
LUV TERATHOICHE L7 UML 7 7 AROERRIEIC
£oT, MEOAREAERBT L LIZEN LTI B
WET U T ORI RIT DL ENTED.

UML ©7 ZARNTET Vo7 THEA SN 720 TR
07 T7ADY—AT—= RO RX a2 AT —arDdilh
FIHEnA[15]. Bk L2 — RO KGR T 5720
2, a2— R LS E2 R TEREHRAIY, ThEtr 7
ZRTHIE R DT Z LiE, BFO = — FITH LV BERE A BN
T LRI, HDVIEAREEOBUEDERIZ, BHFOHRTLITL
rbhs.

VTR T RO A DT 2 — X TEERFIANEND
7T ARENERT DT DA EE T ITIEE TRk x 727 7 AKX

IF A ADBHHATE S, AVAT AORBEICBNTIEY 7 A
K DOFRERRRDO P TR LA T U MREMKENHEETHD.
ERORR L 7 T XX DS ORI~ — UHkRE 2 BT
LIDIIFFNCHE L7 7 ANV T F—~y b ERFT DN
ERDHD. ZOXIRERISEA DO, ERBAMR R
KRFEIZBIT 5D PBL GBI ORLGY TdH 5 UMEditor[12] %
W=, TrANT =<y b HMEELT, AT AT
LH DY 7 AKfFSE Y —n(de) &2 Bl LT-.

KU AT HDWRITO de OFIHIZ, o> =50
HENT uml 2~ RTHERK L UML 7 7 R [X% ik
DLAT T MREZITNZ ORISR Z UML VAR b U ICRAT
TOEMERRBZ . ZTNLSME de ZHMTEBIL de @
UN=2RREFIH L Ty = VB 7 7 ARERT 5
TOICHAT 22 TE 5.

35 Y—LO#HE (A ES4 2 UD

DLk~ T &7z 3 oo FEAKERE avrRIA L
GUI © 2 HED2—F A 27 =—ATRATE L L1
L7z, £9a<2 K7 42—/ umlutilas # B3 L,
I EMi 5T GUI ¥V —/L umlwork.as #[H% L7=. X 5 (3,
UML MDA R « BH « LA T U h~—YOFEHEITH 2~
> K umlutil.as DEEETH 5.

umlutil as (list|status) [<store>]

umlutil.as create —<option> <pkg-directory> [{store>]

umlutil. as manage <pkg-directory> [{store>]

umlutil.as update -<option> (<directory>|<Ismfile>)

umlutil.as (diff|merge) -<option> ({directory>|<lsmfile>) [<prevuml>]
<option> := -c[1]2|3|4]1[al[b] | -p[r][d]

5 UML KR - B - LA 70U h~—VFHa~v R

umlutil.as |%, list, status, create, manage, diff, update
Davr RpbEksd. UML K& REOICAERT 2861,
create AV KT, R —UF4 VL7 NI EXATTT
AFERZ KT AT > a vloption ZFRET H. ERk S
UML K% UML H=—F ¢ % CA—7 > &h5b. UML K=
TALTULAT U NEMmELZOMEEZ UML VAT MY
(store) |21 4 %. manage 2=~ NI Xvr—V5 417
MU &Sk L7 7 A % UML KEFET 7 A (Ism 7 7
AN*)E LT UML UARY b VICEETSH. lsm 77 A V%
UML VARV MVICHERTDE, ZOERT 7 AV DBAR
S UML I E B SN RBEIC e 5.

lsm 7 7 A Wix UML BERR D7 — % £ 705 Java V) —
ATy ANBEERETDHTIANT 7 ANLTHY, T4 7
MU R24, Java Y — AT 7 A INDRAL, Mo
Ism 77 A NVADONT O EEBEEZRTE 5. Java VY —
AT 7 ANDNSALOIREIXT ANV R — RLFEFETE
5.

%) UML ERR D3t & 72 % Java Y —A 7 7 A L% Ash @
1s ' aw Yy REMHLCERTSZZENEN-T-DT
UL EFE 7 7 A VA& lsm 7 7 A IV EMES K S I LT,



BEDO UML VAT R ORNFT list 2~ RCTRAZ &
N TESH. UML MAERR SN T=otil7e D Java 71— RAME
E&hs e UML KIZHEEENR TS, status =¥ N TEH
fE0 Java =— K& UML HOARREEGOREITMS Z LN T
& 5. status =~ NiE, FEH Iz UML KD/ Ry r—
T, VTR, TTRARAUN, I T AMBUROEO KR B
mé& HIEROEw AT TRRT 5.

update =~ > KiE, Ism 7 7 A )V TEHE I N7= Java
77 ANBRIR L CTHREA T v a v UML K& ER L
UML VAT R VICRE SN TH DRIOMO UML ¥ & 28 &
b, LAT U MNEADON WA SN TZH LW RO
UML K %&4A 3 %, ARk L7zik#hiko UML X% UML
TTF 4 X TAH=T b, UML =T 4 X TLAT Uk
ZRELZFOfERE UML U R b UIIRET 5.

diff =2~ KX, BfED Java = — RONE L FHFED
UML [¥ & OF Ofg S D4y 2 R T 5. merge 2V
RIFHAED Java 22— RONEN LS L imEEEIc, 15
FELZ UMLEO VAT U NEEEd~—2 L7z UML M4 /&
T 5.

3.6 Y—ILO#HE (GUI)

77 AKER - R5FY —/b umlwork.as %, umlutil.as
avx Pz GUI R TE D L I LIkfE oY —1
ThY, ESP ZEHBEOH DY — L& LTHATAZ &
NTx 5. umlwork.as TiX, UML KD 7 7 A /4% lsm
Ty AN E uml ATV a3 COERNOMAT DI LI
Lo Ca—VESEDMILEZ X > T\, X612 UML X4

B - ARSEY — LB LT ESP SHRBREEO M 4 777

7 &1X 8 1%, TN AshScript OBHFEEE T UML
BAERL « fRSFY —L D list 2~ K& status =<2 K& E
ITLIERRTH D, Ism 7 7 A VICKkHE L7 UML M &, %
UML K @ FHR DL EA TR D .

A o), Dm0, e, AL Do IV, ABLWEN. (e S
T & A
o [T F
1 s ek B 0N - (o

IR i L L L LS L R e

arge: o et 14 Cormm & 4
pe
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#%x ML Specification Map
[afx. Ism. [cab]]
[afxcore. Ism, [cab]]
[asast. Ism, [cab]]
[ascore. Ism, [cab]]

[ash. Ism. [p. pd. prl]
[asmacro. Ism. [clab. cab]]
[asnatives. Ism, [cab]]
[asnativex. Ism, [cab]]
[asparser. |sm, [cab]]
[ast. Ism, [cab]]
[aswork. sm, [cab]]
[lang. Ism, [c4ab, prd]]
[natives. Ism, [cab]]
[node. Ism, [cab]]

[pane. Ism, [cab]l]
[parser. Ism, [cab]]

7 list =~ FOHHER

#4x ML Repository Status: src/uml/

src/uml /afx—cab.uml: diff: not changed
src/uml /afxcore-cab. uml : diff: not changed
src/uml /asast-cab. uml : diff: not changed
src/uml /ascore-cab. uml: diff: not changed
src/uml /ash-p.uml : diff: not changed

src/uml /ash-pd. uml: diff: not changed
src/uml /ash-pr.uml: diff: not changed
src/uml /asmacro-clab. uml: diff: not changed
src/uml /asmacro-cab.uml : diff: not changed
src/uml /asnatives-cab.uml : diff: not changed
sre/uml /asnativex-cab. uml @ diff: not changed
sro/uml /asparser-cab. uml: diff: not changed
src/uml /ast-cab.uml : diff: not changed
src/uml /aswork-cab. uml: diff: not changed
sro/uml/lang-cdab. uml © diff: not changed
src/uml /lang-prd. uml: diff: not changed
sre/uml /natives-cab. uml : diff: not changed
src/uml /node-cab. uml: diff: PKG:0-0 CLASS:2-1 MEMB:0-0 REL:5-2
src/uml /pane-cab. uml: diff: PKG:0-0 GLASS:2-1 MEMB:0-0 REL:4-2
src/uml /parser—cab. uml: diff: not changed

8 status 2~ FOHIHER

4 ERZEH

4.1 Ash RAEIZHE TS UML ROER & EIE

11Z7RF Ash OFEETHSH Java =— RO,
53 Xy —3, 467 77 A )V, 456KLOC 2725, ZHUC
MzZTrITARZT 4% de #FEIELTa— Rix, 8 Xy
r—3, 48 77 A, 5.24KLOC OB THD. ZhbHD
Java 2 — ROT7 —%7 7 F ¥ Z#{RETL5700l2, KV TR
RARK « RF AT LEIFEHA LTS, K 9 1, Ash o4&
K7 —x%7 7 F v 2Ky r—TK ash-puml TH 5.
ZOR =V RINE Ny r— D ORAFRBAGR O S R
THDIESL-> TS, HREZBEHEMSOR WA KL
Ry —=V L _ANDY T 7 I B T DT IS,



e
[l

30 kA

9 Ash BKT =% 7 /7 F v aRT v r—UK

Java 22— RLIFMZ, AshScript 7277 LD a— RS 25
Nolr—, 249 7 7 A )b, 16.9KLOC 272D, Zhbh7 o
77 LIEALTYH, BIICRY AT AOEBHTICEE 2V &
EZTN5.

4.2 AshScript SEMAFEICE TS UML RIDIER & EE

AscScript FREOMBETH RNy Fr—V R E 7 T AKX ETEH
LTW5. 10 1%, AshScript ®H > JavaFX 7 7 A D
TR T RAERERT DXy = VRO T T A O—E & fh
T 270D 7 7 AEHKT 7 A /v (afxcorelsm) & 7~ 7.
JavaFX 27 7 2D Z v /X7 7 ADAEHN D animation &
control D2 OD/y r—V kWS T AKEERZ L TN
2.

src/ash/afx/*. java
#src/ash/afx/animation/
#src/ash/afx/control/
src/ash/afx/media/
src/ash/afx/node/
src/ash/afx/pane/
src/ash/afx/shape/
src/ash/afx/util/

10 7 5 RAEH 7 7 A /L Dfl(afxcore.lsm)

11X DY T RAEFRKT 7 A /VIZ cab A7 > = > %7
LT merge 2vY RTIER LTV FAKTHD. 7 TAE

FHIT 7 A NVTERZEINTZ Java Y — AT 7 A )V cab 47
Ta TR IRICLA T U MLy T AR EERL, 2l
UML =7 4 Z TENNNZ LA T 7 MNELDEIED Y T A
MOLAT T MEWEY LD TEK SN RE2RT.
ZOMERBNE, BEOFDG B DHEF OB CEE %
L, ZOESICER L TIHRHEZEDHT2DDO KFa A
T3 SNARITNIOD.

K 11 OBNTETFEIEZ &GO THZIUE ERMEI 2 59K
RS 7 7 ARBRO G R AR L T<h T 5.
L URAERR & G DT 7 5 A RIT—RR ISR CTHEMEIC 72 D
WaNnEZN. ZOLO T T AT, 7T ARBGRE LT
RAFBAGR 2 & TR BILR & B2 B 2 7 — %7 7
Fx OFWERT 7 T AR EETIER L, ZO% CTHERAREMR
EMZ T 7 AREER L THDHE RV, merge 2~ R
ERATHZ ETRBICEDL D707 T AROIEN TE 5.

5 S#EOFEE

7 7 ARDN-HEER L BB 2% SRS 5 Y — L, BITE
® ESP HEBREEOBE 0t 2D PICHAAENEE LT
WA Y UEEREE S LICKET A 720ll, A% ST~
KIS EAEL AT U MEREOUGEOBRENE 2 D .
ICHL D AT S 2 LR ICR T,
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| + AfxApplication | [~
1L
J L

OnMenuAction | [ ™ OnCheckAction | [ + OnChangeEvent | [ + OnEvent | [+ OnAction |

+ AfxTypes

" PathParam

| + AshFXApp
L
L

+ a\fl;nphiomm

+ AfalebView

+ AfxGridPane
 AfxinagoView ] ~AfxPane
+ AfxFlowPane + AfxHBox
+ AfxAnchorPane + AfxVBox
+ AfxTilePane + AfxStackPane

11 merge 2~ K%~ T afxcore.lsm 7> 545k &7z 7 7 A X (afxcore-cab.uml)

1) Java SO FFE~O %G

Java & UML (347 Y =7 MEMIZEHIT 5 HEREROR
AR EL, RGOS T RHAMETH L. FkoA4 7
TxZ MEROEEZ T R— T2 FEThILE Java &[]
D U N—2fie 2 2k TE 5725 5. Ruby X Python %
DR BUF T STV WERETIL Java OFRFRE 23t
LHUG WM AT CEonodic, B & BhE O £ 5 O fig
WS REEIZ 2 272595 .

AshScript Ti, v/ 7 Aa— ROt rm EXE5
7ol BESCMEORIE, R EICK L TR E S

EROLARRIC LIz, 7 a s T Aa— NI RE R 2 4

YT EIZE T, AEERm LT EEbIIT—FT Ty
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Recycling of Waste Wood by Ultra-High-Temperature-Firing

and Cogeneration System

Gen Sato? Takashi Kohama? Norio Yoshikai? Mituo Ochiai? Kanno Yoshinori®:*

Abstract

We investigated into the recycling method of waste wood by ultra-high-temperature-firing and

cogeneration system. The feature of our apparatus is free from the electric energy and thermal one,

and is composed of low cost system. The resultant activated carbon was characterized by X-ray

diffraction, SEM observation, and specific surface area measurement by nitrogen adsorption

method. Our activated carbon was composed of homogeneous pore size being 10~20nm, and well-

developed honey-comb-like microstructure.

Keywords: Activated Carbon, Waste Wood, Cogeneration System, Specific Surface Area, Honey-

comb type structure, X-ray diffraction, microstructure
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An Alternative Glue Language for Shell Scripting

Ryuichi Ueda V

Abstract

We propose a novel programming language that supersedes current shell languages for Unix-

like systems. The language, GlueLang, has the following features: separation of pipelines from

procedures, simplification of procedures for using temporary files, and automatic error checking.

We have discussed the usability of GlueLang in these features.

Keywords: Unix, Shell, Glue Language, Shell Script
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01 data Script = Script [Import] [SubCmd]
02

03 data Import = Import Path Alias

04

05 data SubCmd =
06 | Proc Name [Arg] [SubSubCmd]
07 | Test Name [Arg] [SubSubCmd]
08

09 data SubSubCmd = IfSubCmd CmdLine [CmdLine]
10 | SubSubCmd [CmdLine]

11

12 data CmdLine = CmdLine [Io] [String]

Func Name [Arg] [CmdLinel]
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procU00000O00DO0OO0DOO, funcOOOO0O0ODOO
gbooooooooo. 00,test0000oooOooOn
goooooo.

$ cat proc.glue

proc main:
echo "abc" > /tmp/out
rev "/tmp/out"
rm "/tmp/out™

$ glue proc.glue

abc

0 5 procO00proc.glued 000

$ cat func.glue
func main:

echo "abc
rev
$ glue func.glue

cba

06 funcOOOfunc.glueD OO0

05,60,00000 proc, funcO0000000O0O
Ogoodod. b0bo0o0 esbcOO0O0O0O00OooooobDOO
O0oob.0ddddd0meindodooooooono

oo.0000o0ocooobooboooooooooboboooooo
goooooooooOoOooooboobooooooooobooo
o.oo0oooocoooo,0boobooooboboo,ob0ooo
O0o00oO0o0o00oooOo0oooO0.000oUooooo 4
00 1200000000000000 CcmdLineOOOO
0,GlueLang 0000000000000 DOOOOOOO
O000,GlueLang 00000 10000000, bash O
gooooog.

gbooooooboooooooon funcOOO0OOO00O
Oo00.05680000 procO0OOOODODODOODOOOO,
ooooooooobooooooboooooooooobooo
gboo.o0, func000O000OD0OO0ODODOOOO,00O0
oooooooooco.o0ooO0o,000000000000
ooooooooboo,boooooooboooooboooooo
goo.

gobooooooooooooobooooooooonoo
OooU0o0oooobooooooog, GlueLang OO
gbooobobd proc OO0 funcOOOOOODOOODO
oooooooooo. funcOO00O0O0O0O0O0OCOO0O00O0
ooooooooooooo,

e JOUOOOOOOOOOODOO
e JOOOODODODOO

gbooooboob.0ob proc0obOobooooooOoOonO
gobobgoooooooo,bocoboobbooboobooboon
ooooocooobocooooocooobocooooooo. o
ooooooooooooooobooooooooooObooboo
gboboooobooooobooobo. fune0O0OO0ODOODO
goooooo,0oobcooooooocoooocooon
oooo.
gboobooooboobooooooboobooobooboooon
gobobogooooooooooooooboobooboo, o
obbf funcOO0O0OO0OOO0O0OO0OOCOOOOODOODOO
000000.0000000,000000000 import
gooobooobooobooooooooobooooobobogoon
obb funcO0OOOCOOOOOOOOOOODOOOO
oog.
412 0DOO0DOO0OOOOOO
goooooodooooooooooooo,o0o0,00
obooooboooooooooboo,o0,0000 pATHO
gobooooboobooooobooooboobobooo. oooo,
ooooooooooooooooooon.

e 000D ODOODO,0000O00O0DODODODOO
oooooobooocoooo.

e 00000 DOODLOOOOLOOOODOODOO
oo.



e (0000 ODOOODOOLOODOLODOODOODOOO
goo.

00000000000 0DO0oo0o0ooDooooon, Glue-
Lang OO0 UOimport0 00000 O0O0OUOOO,00000
O000000o000O00o0O0oU0o00.04010000
00,0000000000,000000000 import O
ooooooooocooooooo.

import /bin/ as b
import /usr/bin/ as ub

func main:
b.echo "abc"

ub.rev

07 import00O00O

import 00 ODO0O0 7000.000000,0600
ocoobooooo.oobooo0, /bin/, /usr/bin/0
ooooooo,booco0ooooboobc0od b.,uwb. OO0
gooooooboooooooooooooooo.

import 00D OD0O0O0O0O0O. D0D0O0O0ODO0O0OOOOO
oboooooooooOoooooboobocooooooooboboo
go.

ooboooooOoooO,000000000D0000D0O0
00000000. 000,000 GlueLang 00O POSIX
oooooooboooooooooooobooo,ooo0oo
ooooooooooobo,0o000oobo00obo0oooo
0ooooooO0.o0,GlueLangODODOOQOOOO,00
000000000000 import0000,000000
ooooooobooobo,00o000oboobo0oo0obooooo
000000.00,000000 POSIXOOOOOOO
ooooooooboo,bobocooooooboOoooooooo
ooooooooooooooooooooon.

goobooOoooOoooooOoO0oDbOoOooOobOooDo,000
oooooooooooooooobocooooooooboboo
oooooooo.oob0,000000000000D0O0
ooooobooogoo.
413 0O0O0O0O0OOOOODOOOODOO

ooooooooooooooooooo,o 80000,
obooooooOoooooboooboboOoooboOooOOoobo. 0o
0000,GlueLang 0000000000 OOOOOOO
o.0o0o0oooooooOoocOo,00000b00booboooo
09000.

2,1700000000000000. OO,000000
oboooooooOoooOooooOooobobOooboboob,noo
ooo0oooUoooooooooo. 0O0,1300000
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g,goooooobobbbobooooooooooooon
mktemp (1) OOD0OO0O0O.00000000000O0COO
gobooooooooOooocoooOooOoc.bObo0oooooo
GlueLang 0 OO0 0000000 OODOODO.

1 proc main:
2 file £ = echo "abc"
3 rev S$f

08 0DOOOooDOoooOoooOoo

01 ERROR_EXIT () {

02 rm -f /tmp/$S$—*

03 exit 1

04 }

05

06 ERROR_CHECK () {

07 [ "S(tr -d 7 0’ <<< ${PIPESTATUS[@]})" \
= "" ] && return

08 ERROR_EXIT

09 1}

10

11 trap ERROR_EXIT 1 2 3 15

12

13 f=$ (mktemp /tmp/$$-f) ; ERROR_CHECK

14 echo "abc" > $f ; ERROR_CHECK

15 rev $f ; ERROR_CHECK

16

17 rm —f /tmp/$S$—*

09 fileglueOOOO bashOO OO

42 000
421 0000

oooo0o,0 100000 proc0O0OOO0OOOO
0000000.HaskellDOODODODOODDO0OODOODOO
go00.000000004if.gluvel0, 000000000
gooboocooo,oobocoooocooooboboboooooboo
OK,0O0OUOOOOo NGOoOOoooooooo.

test checkLineNum file num:
str ¢ = wc -1 < $file
test "$c" -eqg "$num"

| checkLineNum $file $num:
echo "OK"
| othewise:

1
2
3
4
5 proc main file num:
6
7
8
9 echo "NG"

010 Dooooooog

60000,test 00000000 checklinenum
goooooooo,00000oo0oobooboooDooooon
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o0O0O0O0O,700000000.000000900000
000. otherwised Haskell OO O OO, 000000
OJO00oD0OO00o0b0bOo0oboDbOO00, otherwise OO oo
gooooooooooao.
422 0000
gooobobooooo,b0bbooboooooooboobooo,
foreach 0O O0O0OO0ODOODOO, 0000000000
0.0 110 foreachOOODOO GlueLangO oo O, O
120 foreachOOOOO. foreachOO,000000
000oooo,01200%1 000000 GlueLang O
JO00o0oO0oO0oO0ObashOOOOOOOOOO,00000.0
110000,10000000000 plusO00.

s N
01 func plus n m:
02 echo $n $m
03 awk ’{print $1+$2+1}/

04

05 proc main:

06 file f = foreach plus < /dev/stdin
07 cat $f

0 11 foreachOO OO

foreach () {
while read line ; do
"S$S1" Sline
ERROR_CHECK
done

012 J00000D00000D0O00DOO0000 foreachO O

5 GluelangOooooo

goOo,bb000000o0oooboboo0o0ooo. ooo
goboboooooooooooooobbobobooooo,oo
000 GlueLangOOOoooooog.

51 CGlooooooono

GlueLang 0 000000000 0DO0DO0OOOOOO
ooooooo. oooooooooooooooao,
http://test.usptomo.com0 0000000 CGIO
O0000d0d0d.000000 [8looooooooooo
goooooog.

00 CGIooouono,GlueLangOD OO OO CGIO OO
ooo,o00 URIOOO.

e 10 CGIDODODODbashDDO:

https://github.com/ryuichiueda/bashcms/blob/

master/remote/var/www/bashcms/index.cgi

e GlueLangO OO OO CGIO O OO D GlueLang O [

https://github.com/ryuichiueda/Gluelang/blob/
kiyouZO14/PROTOTYPE/SAMPLE_KIYOUZ014/index.glue

00,GlueLang 00 main 00000000 13000.
GlueLang OO0 OO0 O0O000O0 WebOOOOOO
gooboooob,0b0b0o0oo0bobOoobobooooo
goooooooooooooo.obboobooooooo
oooen,2700000O00.

51,1 0DoOoOoooooo

GlueLang 00 bash OO0 OO0 O0O0OO0O,00000
000000000 GlueLang 00O 2488 00 O, bash O
024300000,00 880000000. 000000
goobbbbbooddooguo,ggogooooooo
goodoooo,0b00o0booooooooo. ooo, o
O00O00,bash0000000O00O0DOOOOOO,O0
J0000 mktemp (1) DO0O0OOOOOOODOODODO
0O.GlueLang 0O OD0OO0O0O0O00O00O0O0OO0OO0OOOOOO
000,00 bashOO0O0O0O0O0OO0OOOODOOO,000
GlueLang 0O O OO O0oQoO.

00000000000 bashO0O 72 0, GlueLang O
0970000, GlueLang 00 250000. 00000
O,bash00000000000O0000OOO, GlueLang
000 11000000000000oooooooa, bash
0doodooooooboooooobooboooooooo
gooooooog.

512 ODOO0OOOOOOOO
0130000000000, 000000000000
gooboooobooooobo,0bbobbooboboooooo
goobooooboooboboobobooboooboo,oboo
gooooono.

5.1.3 proc,func,test00 0000000
0140,GlueLlang 000 00000000O0OOOO
goobobboooooboo.ogooobobogg, proe
03, funcO 8O00000. OO procO00O00OOOO
000 360,func0000 4700000, funcOOOO
goodoobbbboooooobbbbbooooooo
00,000000000000000 300 procd 360
goobooooo.

514 0OO
Jo,0000000000o0o0goo. oo,0 130
2000 6000000000000 00O0O0OOOOO0
echo(l) O00ODOOODODODOO.O0OD0DODOOOOO
godobooobooobooooooboooooooooo
Oo,000000000ooo.
go,0000b0b0000bObooobobooooboobooo
goo,djdobobbbboo0o0oooooooooooo
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01 proc main:

02 str dir = echo /var/www/bashcms

03 exec 2> $dir/../www-data/$ (basename $0).$ (date +%YSm$dS$HSMSS) .$$
04

05 str raw_page = tr -dc "a-zA-Z0-9_' <<< "S${QUERY_STRING:2}"

06 file diarylist = diaryList $dir

07 str pagename = fixPage $dir $raw_page < $diarylist

08

09 file navi = mkHeader $pagename $diarylist

10 str day = getDay $pagename

11 file category = getCategory $dir S$pagename

12

13 file ttmp = trackBack "S$pagename" < "$dir/trackback/accept"
14 file trackback = foreach trackBackSub < $ttmp

15

16 str host = echo SHTTP_HOST

17

18 echo "Content-Type: text/html"

19 echo ""

20 OutHTTP S$pagename $navi $category S$trackback $upload $host < "$dir/pages/$pagename/html"
21

22 file tcache = titleCache $pagename < "$dir/pages/$pagename/html"
23 mv $tcache "$dir/cache/$pagename.title"

24 echo -n 1 >> "$dir/cache/S$pagename.counter"

0 13 GlueLang OO main000000

$ grep ""[fpt]" index.glue
func mkNavi page:

proc fixPage dir page:

func diaryList dir:

proc mkHeader page list:
func getDay page:

func getCategory dir page:
func trackBack page :

func trackBackSub id p ok :
func outHTTP page navi category trackbackO0O0OO:
func titleCache page:

proc main:

014 GlueLangOOOOOODOOODO

00.000000000000000000000000,
00OoO0oo00o0ooO.
000,00000000 grep(l) O diff(1) O, 0
000000000000 00000 000000000
0000000000,0000000000000000
0000000.000 grep0000000000000
00000,0000000 10000, 000 GlueLang
000000000,0000000000.0000, CGI
0000000 bashOO 700000 grep000 20
0 GlueLang 000 awk (1) 0000O00. 000000
000000, grep(l) 0000000000 OOO,00
000000000000000000000000000
000O000,000000000000000.

6 0000

0000000D00000000000000 GlueLang
00000. bash0ODOOODODDODDODODDODODOOOO
GlueLang 00000000 0. 0O0O0DDOOODOOOO,
ooooooood.

e J0OO00OO0OOOOOOOO,ODO0O0C0O0O0O0O0OOOC
00000oo0o0o0ooOo0o0o.oooooooD 6
ooooo CGloooooooooooooOoOOoO,
gbooboooooboooboooobobooboooDo
ooo.

e J000O0OO0ODO,O0O00O0DOOOOOODODOODOO
gbooboooooooooobooo.

e I0U0DUODUODO,importI000O,00OOODO
goooooooooooooooooooooobooo
gboobooooooo.

000,GlueLang0 COODOO0OD0O C++ 0000, 0
gooooooo.oobooooo,ooob0oooooag
goboo,0000oo0oocoo0oooooooooboboooooo
gooooo.oboooboo,0cboboboobooboaon
goooooooooo,0o0b0o0b0oboboboobgon
0000000000.00,0000000 GlueLang O
gooooooooooo,cbooboboboboobooon
goooooooooooboobobobooboooo, o
gobooooooooooooo,0o0000000000
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Emotional Media Recording and Discovery “bwTrackr”

Akihiro Kosugi? Yutaka Ueda? Yuki Yutsudo? Genki Tazima?

Junichi Okuda? Shigeomi Koshimizu?

Abstract

The enhancement of digital cameras and the expansion of the size of recording media allowed
people to take snapshots of their lives more easily. However on the other hand, this situation
results in a flood of data, in which people cannot find the things that they took with those devices.
Also, we still miss some scenes that we come across as it takes some (but short, though) time for us
to pick up the camera and push the button. What if those scenes are recorded automatically, and
can be picked up at the time when we want as we look back on it in our mind? We propose
. It assists pulling the scene out of
The idea is

Emotional Media Recording and Discovery System "bwTrackr”
the recorded media according to the emotion that the user is calling it to their mind.
to pick up the relevant time from the media by comparing the brainwaves recorded simultaneously
on the media (e.g. video) with the one that is being monitored when the user is looking back on a
scene in their mind. We also discuss about some applications that could be considered when
leveraging brainwave data as it becomes more popular among the community in the future.

Keywords: Brain Computer Interface, Wearable Camera, Rapid Prototyping, EEG, Event Related

Potentials, Summarization, Visualization
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Customized Software for Advanced Professional Education

Hiroshi Koyama V

Abstract
The Advanced Institute of Industrial Technology, AIIT is a graduate school for advanced

professional education.

Various information systems are developed and operated in order to

support its unique educational system. This paper introduces two customized software: one is a

downloaded video player with authorization on i0OS devices, and the other is a visualization viewer

in the body of knowledge for IT engineers.

Keywords: Video Player, Authorization, Visualization Viewer, Body of Knowledge, AIIT, Advanced

Professional Education
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Research for the Latest Design Decision-making in Automotive Industry

— Focusing on Design Evaluation Problem —

Noboru Koyama®

Mikio Yamashita?

Abstract

Prior research has looked at the relationship between decision-making style and design strategy in

the automotive industry. Table 1 shows the features derived from the prior research of automobile

manufacturer’s decision-making styles in Japan, Europe, and the U.S. The decision-making style of

Japanese companies differs from that of European and American companies, in that (1) the

frequency of decision-making is higher, (2) there is a greater diversity of members in the decision-

making process, (3) the number of members involved in decision-making is larger, and (4) group

consensus and guidelines are used as decision-making criteria. Also, this paper contains the results

of analysis comparing these to Korean manufacturers, which have been creating an increased

presence in global markets in recent years. However, there have been changes in recent years in so

called ‘panel evaluation’ methodology, with moves to include the best features of the Japanese and

European/US models.

Keywords: Design management, design decision-making, panel evaluation, design screening
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Consideration of a Nature of Doctorial Education in AIIT

— Knowledge obtained from the training in the Social Informatics

Laboratory during Sabbatical Period —

Shigeru ShimadaV

Abstract
Need in the students belonging to my PBL, those who seek a degree corresponding to Ph.D.

Increases, providing education which corresponds to the doctoral program came out. To cope with

this, I was training at domestic university with a doctoral course. As a result, not that I have any

special teaching methods as a doctoral program, and to understand better the intentions of

students, and to allow precisely the suggestion based on experience and knowledge of state-of-the-

art research on the intention, and each student I got the knowledge of good and to carry out the

education with an emphasis on qualities.

Keywords: PBL, Education, Doctorial Course, Ph.D., Teaching Method,

1 [FC&HIZ

11 RRICBIANERLERETOZEDIKR

HAOBEANIZEHD DG REEOEIS T, ﬁﬁﬁm@
M & 5 .6 2 1F, HAEEWNICE T D INE R3O H E
2%6@%62m0$i?®5$ﬁ~,M%i?ﬁ&bf“é
ZENHFHFER MBI L omEADORETHESHT
WAL &2 AR, 20 XD A EREEOENEDOEIE D
Eﬁﬁ&@ﬁu%é_&’ﬂmbf ARETIINE R
B L TV D FAEORIG LIS mIcH 5. Bl G, FAD
#1244-% PBL | %E#é%immfﬂﬁnxﬁmﬁ%bf
WAHHEDEIAIE, 2010 4 0%, 2011 4F 17%, 2012 4 33%,
2013 4F 25%, 2014 4F 60% & W\ o7~k 512, 4L T
5.

ZD XD, ANEROEEICTHEL TV DB NFEEDOH
I, WO 25 CEHBENICES HERD TITEn e
WO L HREFFOANL L oo THR Y, LR~ E
KO DM H D, Z L, PO B AREN KIS T 5

Received on 2014-10-03
1) PEREHMT R AP RS
Advanced Institute of Industrial Technology

&&«@ {2 RN 2008 4E A B — 7 TR ST AR K Ok

Dz & %D L [2][8], *tEE L7okilicd 5. XENDOFERFET
®ﬁiﬁﬁm®@$ﬂA%®ﬁwﬁﬁmmm&ﬁiﬁé%
DTHS.

FRICF DM Y4 % PBL OFEAEOHIZE, AEREHEOH
BRI~ L T E 72 b DD, F OETOHATBHFE~
DIFEENRF L, [ THAL T b 1L 0P &2 A4 2 Bl o

HE RN, Z DBARE~ DB H-REAUEDE U 6478
WE WS TR AT BT 2FE R WD, 2O X5 7REA S
EREICEH T 2 o050 (Ph.D. f8%) 2545 L C, &t
HHEDIEREIBEREM TOEE A2 RE T 52 L&k
DAL LTH, WURHEEZMT LN TEDL LD ik
BMAER LS XY ICho Tz,

12 HEXREHEFERCETIHEOEM

LA RO DA LT, EERE (L% )
DEBF I —ANMEI/ DD TH DD, ARICITE HRRIC
Y92 PBL #HEa2—AFThY, I LHED a2 —
AMBEESNTE LT, Z ORI TIT I & HHEHEH
WESNTW W, ZOX272RETICHLEbLL T, ko
L RO D FEDERIZEZ DT80, FAPEEIZHTRE LT
W= ZEDOHFFERT TIT» TV ZHFSEBRSE D 7 2 B An7=
MEOEEFELBAFIT> TWHR, FOERMEIZLT LY



72 WEHE

BAES L2 b D TIE 2R, FAOREEE L TV FGERTIE, oo
%< OARFEOHIEFT O T & I IR LR SN CE
0, FRETERLIZMREAFLZLELTH, —OKFEIC
B DHFFEENRE L BOAD 2 VAEE R > TN & 2=
O LWz Lo L, BAREICK T 2 B L3R IT KT
BV, TOHE— A% Z U TR R & F ATt
LT END LD TH LD T, HisDHENED L
WNGET T, ZOHETEHOZLUERHWTE 5O TR
RNWEEZBZOND.ZOXI I END, KFICBIT S HEL
AR TITHOREXHEEFEOL Y FETET 5 2 & N4 EIONHE %
THoEomiFEot.

2 BHEERLE

21 BHEGFTOEE

YT 4 ANOFHESRTT & L CTREDNRFEDOBIUTK D
EZATHLN, FABRENLEGEND Z L ERHRICL
T Rt R T o T E T RETOWEEE X DEE, T
M B EEOWFRFNCEE L T =0T, T OGN LI
BEOZ T NIVER WS AT 9 HIERE 2 TOIREN T8 K7
BInoTNDDT, TOFHRIIIFH ELEZEZ LN, XED
et & 70 D AR O BBENT IR, RS OBI Ltz
ol LR A% B B A2 5 213l Ze 8
EEZ BT BRI, RADSLARTICAESE L T 7o 3EmT
ZEFTCIL, BEkOMERICL AT aY s MO 7 —TF
FFEBHFE 24T 5 2 L% <, WY — & —Cfik Eo EATaT
FEEDH AN D A N — DOFERR E DR ELEATIRILD 7 o+
B — &7 O K2 & o Tz,

O, REFEFECRIT 5 Hd% & LR A L o T
TONAHEHELIFER L THDH EBEXTEY, BARE
~ERE LT3 Y, ZORETOEEBEHEPRKZCBONTHA
MThBHEEZLNE. LinL, 20Ok 9 REEDON%RHTT
I, RZEICRT HMOME L 138y, MRE2EHR LS
DREERFFEB I O 2 — 27 RS LIE BV IR IL T ORRIECTH
BENEER LD T ENSNTZD, RETITHOIL TV A4
X2 BRI ZRREORE LI HEIZIISN T L b > T
WO TN EK L D, G NDHFERRFEOTY
WL, DR L WSFRIEE R T A o AFENRE LN S
ZEnfaiEn, BREND R iR bHoT

WIZKRFTOWHEE B X D86, KRFEEDFAEDEL N
N ERET DDOITAARORETHDLEEZOND Z E0D,
ENORFEFINT HLE R H o7, ZNTH, O L
RHKRFEOWREITZ N o, FOFEMET 558 (F—XF
NR—R By T =4« T~ = TR 2HLLT
DIFFEEICIRE LT, TORMEZ T 2 Z &l Lz, /&
W72t & 7 o 7203, A=, BFgE=, CAF%E=, D i
RETHDH. 2O OMREECTENTHEEIT 5 HA DL
OWNWTEH L=, £3°, A IFREIZOWTHET S &, %

BEMKT D ANEITHAI 14 4, BEIREAED 5 4, &
TR 11 4 & KT CTh 503, P00 A #d%28 H13
DD N WA OFTER & O(EC, W= OIETIER
X THRED 74 DOHEHIRIATIN T AR TH -T2, 2Dk
IR S, BT —~ b b &, TRENFEMOE
TR OFANREN R SN DT, ARIOHHEDSHIZIT
SARWVEHIE LT, 58D 3 ODHIEROEIEICET 2 A %
1TV, ZORER, B L % OF 2 R % O 36 R 1
(2010 FF~2012 4 3 ERI O FLE) IRDOKRD X H T8 -7z
F 1 FIFEE OB

B Wt C WFgt=E D #FoEEs
HEK 6 4 4
[ERw v 9 2 5
FHEK
(e ! 14 16 23
P
B 10 (0.34) 4(0.18) 7(0.22)
ES] - e 16 (0.55) 9 (0.41) 13 (0.41)
I
ENFEE 17 (0.59) 10 (0.45) 30 (0.93)
BiE
FHTE O 10 2 3
ZEE

WFZERR & L TEE SN D ORGS0k & ERRE#T
DRI THY, TNEBEEANE (FA+F4ERE ©H-
FHRELTHY Y TS E, B IREOREN KL EL, HF
JERDIEBNREATONTND Z LRSS, 20
B WIEEICERT 5 &, HICKD X 5 BN S 5. iFgE=
DSPTJE ™ DR - L - RIS L v o T2 IRk
DEFRRTITAe L, MEREFR) Lol CHE B
T HE R LOBFZER T 5 2 &, BFgE 7 v — TR BT Ht
EAOHHIZZ BB L, LR FA L LTHEEN LD
ANEBRFENZ &, KOWEE & L TERENS OJREHR & 51T
A, PEEEEHEIZBL e D LI ERERIT BD.

PLEDREEDN S, AEIOY ST 4 AV OFHEE E LT, B
AR DT DR E A IR L7z, X, 20 B AFIEE &
T5 CHRELORMHIFSNAHHPATITY Z&IT L.

22 BHIREDHEIBOHME

B WIERICHTE T 2 F/E~OHBEOTIE, #2108 (ki
L&) OEFIRETHY, THICIZIFIEEE OB E
FHIND. WS, FE THED TE MRS ORI &
SHBOFTEICET I T LE T =Y a vt FRCHTD
F A AT v a T, HENS OGRS AR
DERAZMHIThNS. LB TF— a v ORI, Hbl
225 OBFFEEHE ORI 6, W ERRRO P4 K 2 fkkir7e
TS AR ORPLR S, RO EAEIC X B8
HOMFFERRRE T —~ DREICE L £ T, IKOHIFEONED
bhd. TA4ABy v a rWNES, FHORMONET —~



AT (2B D ERBEEDOH W T DE  — F T ¢ AVHIICHTE Lot iE #er

DOBEIZT 5 006, FHIOSERTE OMERR IO #
WE, BLORRERFFEOMED HIZEDH E THRD B b,
B TEA T ORI O MRS IMNE RS ORISR E 2
Bd2iEmd, FlReEE LTI EiFondiel, /Kl
EHRIZE T B I b ORI, LR, &L, R
TR TR OPEIATbR A T2, FEEAEIC & o T,
WE R ) BRIEIROMIE AT > TV DI E LT 1 %
oy a vyt THERLRWT Ly Uy —03lbb.
ZHE— AL R & B B D B, A~ O D%
NaBET 2 ETHFIHRRS L LEZEZLND.

FLIE, B B0 —EOERICHIES I & ffrIE &, K%
TONHE & RIRFIfkE TE D2 REARILE L & big, 2o
EBIOWIEE~DBIELT, 4 F TOFRDOFERFRO R
DD AEFROHER OB LA AZ1TH HRIZ L) SE 2 RD, 1l
RO PN T 2 BETEC T 2HE 21T > 72,

23 BHIREDELHRERE

peske, B WFIE= I, 7 — & _— A & s L7 ifge
PTHONTEY, 1990 £ A7 V=7 FMEH DBMS 725
NA =X F 7 DBS, @ DB €T L, SRR T —
B R—2FEFRICET AT DB 2% Y — RShT&
7. ZOERL, BEOFFEFIIE T, F2EH DBMS & %
OHIF « Kt H > AT L~0iH F XU T 298217 -
TWEDTHIRRNENIEL, FRREFT Y =7 M LI
BOWTHLZEZRO TV, ZOHE, H KRFEO A #Fx2 U —
B b F D IEHRIBRERE U 728 Ly IT S~ B
32 CHETAEZFE 0T =7 b3 2005 EnLEASH, ©
AU BHFERN O ZE S, [ LUV 2 v OB
AEY SNz, D%, BAREOHIT —~ OHiE Web
MERBAfR & 72 0, BAED BIFEEICKIT 2 LR T — I,
WOIRY L 725> TS,

OWeba > 7 Y OFEMERGE (7% A b, Hi{%, Brfg, 35 57)

A B =%y b ETORBIEROFRE - TROFE R FE
OV —F A HT I ar

HNEVWRTE Y — R0 F T V= MERE /U D

SRR E
B2 RAY FERBIZBITHY A7 FERDO QA — 32 nbH0
L

Rerank-by-Example (Rerank. jp)
Rerank Everything
CowSearch: fFIRMEFRMIDO 7 = 7k

HAEBERFOTRODA 2T a T A
OWebMrsk 2 3 L 7 & O AR ES:

1WA, Webfiifibe-TF—=1 7

MR & ARG S A T V= 7 MEG KRR
OA 7V PR MY H—F

ME DRFRHRAFEIZ LS ~ 1 7 u 7 a VB0 /53

WHIEE COVHEN DB E — 73

= o — AR H O - RIS X B R &8 2 7 Ao
Ny MRFR
OWeb T—HAT DTS00 7L —F

Web~S— 2 Hi D R BRI 1 oD il

FERESE L
OF AU by TR & |31 MebT 7 & A

Mo DDA BT = — A

INHOT—=E, BUERNEM &3 515220 DBMS <°
TT A R —EERRED 128 DT — Z AT ORFFE 8 & 130
RV RRDLTMERS TS, ZRICEY, B HFE=R Tk
SNHNFICE LT, FUZ & o TET F A MRHFCm{f4 QL
KOT — 2 EH Lo = BN e T TOHEOREEILH 5
B DD, Web MFRICE T A5 B SR & ORE-EIZ B9
DRFT D72, T LB IEMRICHE TE 2010 Tide o
-4t T, EFIOWEETHNBETELT 4 AN v e
X, FAOFEMAORNENL <, HIETE 25 TMRRE S
HIRMTH -T2

HF9E4 Tl SN D NEE, BIRRINCIET — Z it o 43 B
BT 2D TH D70, FARM S L~L TR ifIT
TE, MIHMT RETHDHLEEZ NN, FB ALY
222 E e DIEEZONFITFRIC 2 0 kSN D70,
FEFITIRO NPT DA% LI CE RN ENEL 5.
FRIZ B AFZEE CHEAMICEY EiIFC0nd Web 27 Y0
FIRIEIZBE T 2 0B, REMNZRT A NREXLEEORH
REIZMINT 27203 T2, ZORMICE Z > TV AR
B4 250k & OF B AR T HLERS L0 L, RN
HTHZOFHONEITEZ D2, B WFEEIZ L D580
A=V YT 4 7HFEEL DB TCLHoT-

24 BHREDEHA /I—

BB L OB ERIL T4 T, B B2 EHIC, B2 HEHIR,
B3 (R—7 o N $eEntsde, B4 frEntEde, B5 FE
B, Be kB, BT #i (FrE&BHEIR) ThoH. 2o
T, B7 Zfzix M (0T ETOMERRRE C, MgaT
DT 4 AH v a ATBWT, RENREMNASDa A2 b
RV Vv arEELEDIC, BRCERASh TS,
BRI EAEIT 94, BEMRERAT 1E2ELDET
14 44, FERAEIL T 4T, &K 37T 4 Th o7, FRlCH L%
FRERICERE L W DA, AAEN D OEENE L,
N R IFEL P EREOMIZ, A FT A DY
FHEETHREEBEN Th o7, 7B, b0 EAN
HE L TWDRILTFTOT 4 AN v v a O L@ S B EE
Th o723, ARNFAER ARFEOHREZINE N AEDSGE
X AAGECIThii Tz,



74 WEHE

3 WHERZE

31 TA4RAYY I UBEKR

Ay B WIZEE TOER OIS T 5L LT
BIZT VBT —va U &AT ) PAECKT 2B AENEZT O
LWV TEZEBN R B 72T TR <, RF¥EO PBL OFADT
BN OMENED T LR T— a U E{TV, TS
DEREGE D L\ \Wo BB e sl bRk A T, OB E L

T, ARG H PBL TR OFAE) B IFESREICH ST 5 L 48
E LT, TORINATOI D EDEAENZEINE TIT- TR
WFFRNEZ I LT, 5% OO TTEFIZONTT 4 AT
Ta ATV, SRORGEHICET o a A EED Lok
Bl &R Tz BARRICIE, FA2S, & 6 [T — & T2 L EH
XY A Y MIET 57+ — 7 4 (DEIM2013) TAZIE H
PBL OZAENHTEHE LI ERH6l &2~ T, B #I7EED4L
TD A N=ZT THIENFE O 21T, £ DONEICD
WCT 4 AByvarviary heigEirBTirorz.
TOMRBENFIZET LT 4 A By ar & LTHE, B
B DIMT, Bﬂ%%ﬁﬂ%@##%ﬁ5@ﬁ@%ﬁ%#%
TITA N —BEOERCETOELEICET 2 EMNRE <
ém,ﬁn@ﬁ%%%@W@@$&%ﬁMéné_&_#@
DO ERL Z 2otz ZO X D RAFRNAE ORI
FA D FRA R LR~ OB AEDF 7= AR T —~ & i
BRI DA ERIERIBRE o720, FrICEL O LTZHF9E
WA TIE, k5 O BAFFEE TR A ENTH DN
LIV REEN H o 7272012, TOWNKERIZIT I EW
B2 LB bND. X, 774NN —FFEICETS
2T, AEIEHEE TR b TWAEERE T4
@SNS«@Eﬁﬁ’%<%$?é&wotﬁ%ik%nf

, £D SNS ~&HT 55 H A RO EEMEOHEREO )
#k%w&%z%h FER/UTAIIMZ 6N AT 4 T
HOIFESE DB, 7T A4 RN —REORIMTIEICHE
TLHHMOEE 1T 720 o7,

FOWEZ, B #Rooigrdhizaxy b (A=K T
BHEERICTEREIND) LSRRI TOEY Tho 7.

BL, UToBHEEOa A FogEfo =) LUTF ORISR,

ﬂﬁ?i@jf/}%#%@ﬂ% ¥ MK DIGEBIT, FEEIF

N BERIES LIZARE TSV R > T D,
ESNS uf%&ﬂa IBTDHTTANRNY—REFMY—ERD
LS

- DEIM2013 (2 CTHF
90% D —H [ & DGHE DT 7RI
R~A 27 a7 r— M)

- TTA NN

- WA T A X2 —HE [Wikipedial
HHE T T A R — M, BRI 2 e D U —
VYV ENAR T TUHEAL AL ST, 2oL LTHBN

CARPE (b

TH 5 H9HMEM ] (The right to be let alone) [4] & EF
FONTZONBED THDH.7 AV IERETIE, BHDITR
BEATAO—HE LTRO BN, OHICEE EOHERLE LT
bIROOLNLD Lol hoTl.

AATIE, T2odbl) FEOHBICREENDLHIC
A OFVETFICEI T 5 FHCZ M SRS TR Y T
WSNRWRIBE ZORT MR 2V 5. 10 BRNIZE %
%, TRVEIS EOFFEEITRAAEE EOFES L ZITH
LNEBENDOH D Z &) T ANDREZ M % LI

BHEHMNDSIIGISEO T B A ER LN TH A D LR
HonsI L], T—ROALITREMBN TRV &

MHETHAHAZ EEVTELEL, 2TOLIBRAICEST, 4
RN FEBRIZR Y, REORER2T228) 27 74N
VI AL E L THITF VD, L, AN -
MIFFEICBI L TIE, s <Hlifians 2 endd.ohn
HICHTIEE 200, BIZIE, B (FH0) OHEEHEH
ERHITHND.
- W7 A R —HE [Wikipedial
FEMRA 7T A S —HElT, EDFEL TV 25 A DO #R
IZDWTCETIE « HIBRZRD D Z LN TEHHERZ NS, 7
S AN —HEE, HREE MR ES R E LT, ERAR
EORATLHHCICHET DR MORTE, Bk EERD S
ZE L TEARMIMER E T DLV BGICEDS> T 5
(BCOHE®R = b — Lk, BBET 74 N —HEL W
7).
OECD FiFE2E, 1980 EIC [7°F 4 " —8 FHI (N5
HIBR ORI, 7 — 2 NAEOJFRI, H Ao FERI, FH
HIBR O JERN, Ze2fR# oA, ABO KA # A S5
A, BEORAO 8 2) &% Lz, 2, ttREED
(EPN S A N-iS- 2 T i
S0 HWEY 77 A 8y —H) OBERITKN DN TN
Mol TOXIRTTANY—IZET D ERIE, BHED
SNS OEAEIZIE, ZOEROTRE 7 LA LRNATH AT
rr7rteRl, 7LV LBIATHIAT IT U M T rEX
DOEBENT L EOHIPEELEZ LTS,

- EAE#RREE [Wikipedial

TN TE ARG ET X0 B0 77 A N —HEEZRIET D b
DL LT, 200345 H 23 HIZAN. L, 20054F 4 1 B>
O ARE TS,
SEAFREGEE IR T 5 [ 774 30— ORI, £
DNEINGIFE L= 2 BO@AEREZ T LERT 532850
B O RIRECIRI OB 2 TH Y, 2 Z TR~ BIF%K
KEELTWDEI7%, BAOOFHALTWD m%%/%fé
Ba0, MANORFOT — X &R ED N2 TR T 256%,
RINT e 0 B 5TV D h6®774ﬂ/—& 0%
Farz— g /%M&n’ﬂtbfﬁﬂﬁ% T HI L AR L



AIIT (2

o THY, EROBEATRRBIEICBT 577 4 Ay~
EIL, £ ORORBHARA T E RVRLEN T Th 5.

- H1gtE [Wikipedial
AARIZIBWTIE, HARERIES 21 KICEKBLOBE B
SNTEY, HEBEICET I Z LBk Lzb D
AR T, HER SV HE EOBRERMbND Z &
R L L, BRF BT, ARRHE, W PEHE DIRE DS Lk
O— M ANC FEDWTHIB Sdu, 72 IRFE RSO E RE RS

WD LNTBINH D, MEHIZE L TESE bofih b
EERTODN, AILOEFTTREFE S D N %t
DYAE, HEBHEOREITEARNICERD bR,
KENZBWT, EEROHBIMEL Y b, TEZR L DR
TR, ZNO AL LIZHRES OMFNRELEND L
IBRITM—NTH L. ZHUKERIEEESE 1 &ICE
OHNTWD TREOBM - STROA M) TRETEROH
MEEThy, Mo vEhahsd) LWHEZH
k20 ThHS.

SRR SINTHBMEL 7T ANV —DIREFEOB 2 L0720

FRLLTWD2, M9 Lb IR LIRS LR, Elizko

THEN D BT DA B 5 ARl O Fext g L LT D SNS ~

DEFHERERCRET 57 74 N —REIX, HEBEREIC

IVRBLIZSH D Z L ITERO HALH DY, HARDIETOHIH &L

DHLEVEBY T A ZICERENDIHE D H Y, AUFETIHD

Ny Fax— g% SNS OFER (MiH?2) »bHikd

TV K9 i#HEZEZ TN D.

SSNS F— 4 ¢ BT — ¥ + 7 F X b T R T— Y

W77 AN —REET IV
- AL EARE, B IR, REKR
#:50:7:4:125:11 (M)
- PR« A 2L v > OkaoVision % I H
S TXRARANT =X LT T AN
TXARNT XX, LT LY, TEEGONE
2o TR,
PER, i, EAN - RS,
(OkaoVision) T35,
(1) o727 F A MBEHRIZO LS bR S a0
EIRDON?TTA N —2ERDH)?
SERLELD ETH5RFAROEEMT 100%THD Lo
TERTREMEOKICHIEAZEB L TBY, 20k RiksT
T A B IN DA OBRFHIIT > TRy, O X O
T —H ORI OBEE, 77 A v —2E L3
DO E LT o REx LS.

RERM, MZR

Ll (20X

p=(111Y

SR E TR A

(2) Wifg s - T

BULHEMRBEE DDV TDE  — 7 4 W AHIRIC

IR LT A SR A IE R CONHE N S -mA — 75

WG TSN THER S hZ5HE
2
BHIS AT BNE S RBOD, FTA R —ZEITRDD
ME D2

SINb, AEOERLFEOFEEOMBE RSB X TB
O, BREEGCET AT T A N — I D B iR
LIIMABNTWRNWF Y PFADAFT V=7 bRER SN

HERELTND.

EmE, E9RDHD

(3) Google [Hif%—Hlh 3R
N (A AY/AS
SUERD Google MR TIE, ObfMIFbhizF—U—
RBOT H A MRRICE S THGEARRINTEY,
—’ﬁi/? OF X EFRRIZ, 7% 2 MEHT 2 HZNIZO BT SR
W AR T 5 HATIERZELEZ TS, —F, Google
iﬁf%é%:jfmmbf, ZHZ BT 2 i A B R 5 07
iﬁ%%%éﬂf“%ﬂﬁ, Fox OBFFECIE, BRI 2 — R L
T (NBOHEENZ K D) 774 N —RF L 13
LRRWEETYH, 7HFA MRMEORIT O Z Omig & &
bElEar T2 MBIENRY Faxz—vainb 7 I4
No—RFELHTEENS - aMbET s 2 ME LT
, BEERMIZ e 0 e B L, N0 (B E &)
:%Lf B{EZ Ob D6 O NFREWZ BT 50T,
DY iu@@ﬁ%@%@kﬁé
4) 77X B0 PS U— R (Privacy Sensitive Word)

BLRIRANTT A, FOXICERSINTWVDLDON?
SPSW (%, 7T A4y — ) |[ZBEL CTHEI+T 37— K&

LCEHLTEY, M FLb (7T 0 —7%F) 2RKHL
TWHT— R THLIMLEFZTENE LTS, £ PSW O
HEEE LT, 2EOY A — bRFOT — I A T X5,
F—U— K [FTA4R0—] ZELIELEE £V IGERT,
HIBHEGESE O AR E RO, ZOHROEWIEC Y — b L
72 LB —EDROT — REf LRk s, tholy
R LT, LERNAE T I7 4 X5 % POMS FFEL D
~ v F U TN B ORBEE KD, ZTOEWED Y — K
JEZ AL T — REdh T 5 HIEBBRE LT 5

Bz, 7"ITARN—RERBZFORFOMILIT, Zhbd
? PSW Z#E it Fa kIR, ANRIZL D27 74 N —25F
RP— 2 DHORDN D OMEBEENT L) Rd 7= FLHE R Wiz

SVM (Scalable Vector Machine) D HJE 4512 & 0 2% )5
Kz LT D
(B) BERE—2 DI T TETFIL

FHIRES) ?

120 RF =, WL OOERRISHIET 5 D2

=120 F — NIk L THEREOTRFEO SR> T
WA, B2 — o DEIEIE, PSW REEN DY A — hitS
830 izt LT, ftha2EM : 50%, H CIRI:7%, =2EK



76 WEHE

4%, RERME 25%, MEEFN14% LRV 1BHD.
AEOFRIEIR LTARE Y — OREX, W27 74
N —ZED 7 —2Zx LT AN LV RE LIZH D
T, BCO7 77 X —D/MAETEMHER LIZLDOIIF > T
RN LLZOFERD S5 NF — N E D E LT, JE
B LIEY A — b NeFEOT— A4 7I2H D PSW & Teid
HOP T, 80%U LTHDZ LEMRLTND.

WSELET A~ O AR EG O Hif bH

5 N DgsE L7z Twitvideo Hif% &, Google Street View [Hj
BoEREDE—E X

A ERIZ T > TWDH AN D T A /3 —1ERIRED
7Oz, B, HAH Y 7Ol E L2 20K ) IRGE
UV REERTELHLIICLE.

ZD X, SNS ~DFEER T AERINCRAET 27T
AN —IREOREIET HIFRNEL, B FRETIEASE
THHONLTWRONETHY, B #HRAKLHEVIER SN
TWRWSBFOLDOTH-T. iE->T, B #f%iZ L Y R
DOFLRHETH D SNS ~DFEEEFEIFICHRAET D75
AR REERNT 5 RICET A IEE A BT £ TIC
EELRN>T2. LL, B#EERNOODa AL P THRIN
TWAH X5, AFOHMADSEFICH L ThiFio7za Ay
MZ7e B 720 & 912, Wikipedia ZE OABEHROBZMIZ LY,
DB O A TR LTI A, DL THIEYRa A
VRERDEDZE N EEINTWDZ NI Bl

FIZN, B #Zhr oo E AT, 77—~ BIRICRFOHIED
AR SN, (7740 80— OB E RO
PR D8 LD AR OB E ] Y NE L 7o D729, Wi
W (LR O 34ER) TOMEERRRENFCTCE L7 —~
RENTE DN E I pEIER SN, X, BEIC B =T
Zb, Fx LRED (77480 —25E) BT 2054 F
P TWZENRB Y, KEDHIRIZ S b b, O
FEORPENHE TN ENTORVIRIUCH D Z & 218
WSz, T DX R RIEST Eo BRI DO 2 5IZBT 2
PV g LA & o T THEER
ETh Y, BMIC OB RS 21T 5 7210 Tk
72K, MW 5 o a Rt & Bk L7 E T —~ Ok
TEHRELMLETHD LK. 20 X5 2RI 5tiElT Lo
HEME DR AT Y BENEE ChH D Z L 2B AL TV
Bl & LT, RAANEEICHTE L WIS T AR50
DORFFEBE T, Y uY =7 FOWIM & PRENH 5 RRERE
ENEBREI T TIT-> T\, T OHI % Eik L-brgest
W& THREREF TN TN EREZLND. K¥ET
I, BFFEBRFE ISR O HilK9 A AR U 72 Wi & RS AR I 4E 2
LM T TOEHM AL TR HTH Y, Z O HEE D i

B CHEHR R GATIE, BREEIEE A EET B E £ R
DR D 728, FHRM T R R 2SR R D K D Ae iR
OB & FHHEEOFRE SO THEETH 5 2 &Ik
MmE 7.

3.2 BWREDHEIAKS

BEICIR 72 X 912, B WFERICATBT % A v 3—1, 2k
T 40 A< FEFE L CRY, BN RFOMIERE L L CIEKRT
HEFZ2D, ZhOSU T, MEREORAEK L £ Y
ZOHBEHENRROPRRRIIRESEHETLEEL BN
Do, B OZALICHIG LT, ZOEE TIELE
fbEERFE RSV BIEE LT, HYEEN&2E
DRI R B LI IR 21T 25 2 TH A D
M, FDI=HIIE, BHE~D T 30 —fE2 0720 O
MAEHPRL LR DT, RELROFLE~DBEEITH
BlLu b, D THENEL 2D EEDLI 525720, #
OIS, WIS I 72 B LR O FAE DI IR N & 410
BT H70I1E, ZONFES T OEBRITIFET 5 5O i
PR LTV UE B3, Web FRZR &\ o 7o LR B
IRRFSE S B OTFFE T b, BEIRMESCE I HE 72 &0 LR B
72 D720 THIFRMER M R E S BT 5720, TONEDEE
JEFIRE S B0, Bz oz i g s 5 AR b K
<D,

O LD RRBUCKIS T D012, FEEEH O R O RFSEER
TELATON TV D DOUX, #ifs > HEHd% > 3 > B> 1+
R DA > B O R > A LV o TR RY BT
FeiRl D T, M H O IET —~ BINCEE & hid st ¢ h
5. 2N X5 T, OB T oMY Al iR 2B N 0 4y
FOEEEZ DML TITH) ZENTEDDT, #NET
DOWFIET — < Z EERE T 2 0L < 720, O
WP T2 2 LR TE L. ZOHBFHIEHE, —RIEFICL)
L ITBEZLNDLN, BHEXHYUT LHEOEEIT
INDHID, BRPEZOBEDOH L IHENR L BE =T
THELEOME 7y —35 L \\o N R HEBE N BAEL,
MO THREHEETHAE LD D.

B #EE TlX, Z OWEE AR RE 2 B S Tian 5
N, TOWEZRT HOOEMEO TRNBITOATWS. ¥
TIREOFAEN L BICHET 5 B M= 5 #d% 76t
L LT, BEEROMEWT —<I12H DO EDHFFRNE
ERBICABTAERO S LBy F—va v abax, *
DT VR T —va VARICR L TEHDOERZRARE W,
FHAICHIROMECHBE A AR LA 9 L) BN E bR
TWr., ZOFEMREOT 4 2H v g R, FERTL
DORBROFEIES M EBEDRD o D728, — RAhRNE
EOWCHZTH, HYHE LT TIERABR O R WHENES
Mo ZENTE D720, RIKOEEORRL LTIV
R AVESY (Wt

—7, 20X LR OFE~OHEE O, B



AT (2B D ERBEEDOH W T DE  — F T ¢ AVHIICHTE Lot iE #er

RO AERLFBEDOEE AT L TTOA TR Y, Mtk
ICHER T B0 ORI & LT, EFICEETHHZ L &
PSR L7 ) 2 0F, BRI AT X D%
T~ OB, BHRICERIZIThRD Z ERRD BT
WAHD, ITHRWES 9 b Th<, BRICEEO XILBIE
HEATHRORIET —~ O & Z ONEDOFIRZ AT H 2
LIZEY, ZOMES ORI ORAE LR LT, K0
WIFET —~ DRBENRKD HND. ZHITK - T, FEEOE
s, 77—~ OREICHET 2 E#ENES 20, ZOREE,
KU XD T —~OBREN LT LT EZ LICEELZD
DEERD X, ZOXIBRNET —~ Db LI, B+
RN ZHED TNDE Z 2D, ZONEDR
MAELVFMCMD ZENTE, TOFEICIVE LT —
VERENARE LR D,

4 BhHYIC

41 {Fonf-HRAEICET IR
EEREROFART & UTRINARBETEN S DO Tldk
<, FEOFMEZRLIBEL, ZOREMCET LESE O
B OMBE R L ICESEREEB A, ZRICESGHE
Fia L<ATO 2 LIk, BFEOBEETEHLIZHE 1T
ITENBWES o EEOHBEORAL LT, B
WZHEMOHE T 2B NI TR, FAEIC K DHF%ERE
FOW FIZBET 2R MR LS 5 £ 5 e w2 HEHR
b5, BH, HEME LTE, BTMOEE PO L
Hefir 2 K < o< AT 285012 RENBATV, FAERTE
SRT DM BICK LT, FHliA G O /it 22 AR~ 5
NDEICT DL, —JFAEME LTk, Bl L xt2ic
ERAZHTE L0, Ba0ENE LL<Imx b 2 LAtk
LRI EMMDDEEN 23D 2L O 2 ONMAEICH AN T
DR DRI A E L.

42 #HERKXIBETIEZL

BEITH>WRDO 12& LT, HERROBRNT —<I12dH

LMOZEOIENEE ZBIZAMT 20T L8 7 —
TarvaRERE, TOT LT v a VREICH L TH
HOBERZBRARE N, M AR OGSO R 2 166 LA
DX IWMFENRL . ZOFEREOT 4 AN v a v A
%, FAERLEORBROZIZESHAERBTNRN B D720,
—RANENEZ D ICR A TH, HEEE I TIXR B2
WHENEEZM O N TESH, Fzopcky, Mk
MAFHEEAT R OISR T —~ O & Z OWNEDOFIR %z 244
AT D DT, & OHFFESEF O e deil ORI A #02 L T,
FOBRBNMIRT —~OREITO &N TED. 2T
FoT, IV Xnr—<-RECHETLERNBS 220, AHE
M 72 FE AR DVRRIZBE T 2 B E D RN H 5.

FFFEEAT O SEPEDR Z F T 2 P = v v a il
TIRRREOZAICE o TS TEE /R Z L TH Y, Hics

R COFHEN BB — 77

DO ELR O BTG 21T 5 720 Tidde <, BIRWIZ AL
BRHORREMEEZER LT —~ORERELVLETHD.

S Xk

(1] WA EE TR, R oS RE B L Fa,
http://www.sangyo-
rodo.metro.tokyo.jp/monthly/sangyo/sangyo-industry-
and-employment/2011/2011_1_2.pdf, 2011. (visited on
2014)

[2] s, ZRMVEO KZE - KEF OB,
http://www.meti.go.jp/policy/economy/jinzai/san_gaku_
kyodo/sanko4.pdf, 2010. (visited on 2014)

(Bl kM B %48, KFk oI RICH> W T,
http://www.mext.go.jp/b_menu/shingi/chukyo/chukyo4/
004/gijiroku/__icsFiles/afieldfile/2010/08/03/1295700_1
_2.pdf, 2011. (visited on 2014)

(4] 40—, TEROMLRBEEEE 2D, HK 7 +—
7 AR 72 5, HLEKRF, 2006. [4] 4 BWF . TERO
LR AE LB XD, Sk 7 +—7 572 5, BLEK
2, 2006

(6] WAL, KRFEBEEE LHE &, 45 RESEBER
78, 12 5, AEHEKE, 2012,

(6] thiliZE, TR0 B4 ORBIRDL & BE S E T 5
— MR, IREBRY mEREE Y 2 — KRERRE
5 43 7, JREKRF, 2011.

(7] RAGES, EAMW, HHERS, SHS LR, RRERE,
JAFL, WHE, BATY), V=T 7T AMATIZLD
SNS FHEKMFICRAET DT 74 N —REORMS
Br, & 6 M7 —2 LHEFR~R2 YA MIET S
7 % —7 4 (DEIM2013), 2014.






PESEFRANT R Z e KA E No.8, pp.79—86 (2014) (

EEAAMET T T M T 7 A R
AT B Y
A Proposal of the Bond-backed Asian SMEs Finance
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Abstract

The Japanese small and medium enterprises (SMEs) have started expanding investment in
developing economies independently in the 21st century. They need to get finance in invested
economies. Finance conditions should be local currency basis (avoiding exchange risks) and
relatively low interest rate. Financial schemes offered by the Japanese financial institutions, such
as ‘Parent Loans’, will face exchange cost problems, and local finance will face high interest rate
problems. This study proposes a new financial scheme to provide SMEs finance avoiding the above
problems. Our proposal is based on Asia Bond Fund (ABF) and cross-border repo transaction. ABF
will provide us local currency finance at low interest rate in Japan, and that low interest rate
finance will be transferred to developing economies by cross-border repo transaction. We made a

case study on finance provided to Japanese SMEs’ investment in Vietnam.

Keywords: SMEs finance, Asian Bond Fund (ABF), Asian Bond Market Initiative (ABMI),Cross-

SA
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)

border Repo Transaction, the “market failure”, exchange cost

1 Background

The Japanese major manufacturing industries which
had boosted their sales by expanding export since the
1980s have expanded their businesses overseas, in order
to avoid trade frictions and cost increases by a strong
Yen[1]. Many of small and medium enterprises (SMEs)
have also expanded their businesses overseas, following
the domestic major manufacturing industries under the
close relationship with them [2].

In the 21st century, the Japanese SMEs have started
expanding investment abroad, in order to feed their way
into the overseas market by overcoming various
arduousness and risks. According to the Small and
18.9% of the SMEs

manufactures, and also 13.4% of the all of the Japanese

Medium Enterprise Agency,
SMEs have overseas subsidiaries in 2012 [3]. We expect
that more and more SMEs, especially manufacturers, will
expand investment abroad in near future.

Providing proper finance shall be one of the most

important tasks in investment abroad by the Japanese
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SMEs.

Theoretically SMEs finance will face with the market
failure, due to high information (investigation) costs and
small business amount. Moreover, we need to solve the
following tasks in overseas investment of the Japanese
SMEs. First, we need to mitigate effects of exchange risks.
The best way is providing local currency basis finance.
Second, we need to provide finance with low interest rate.

The Japanese governmental financial institutions have
started to provide finances for overseas investments by
the Japanese SMEs.

The Japan Finance Corporation (JFC) has started the
financial arrangements: the equity funds and long term
operation funds for the business overseas to the SMEs
since its establishment. The JFC financed up to 720
million Yen with long term (up to 15 years) and low
interest (1.6 % -) to the SMEs. The JFC has also launched
the standby letter of credit (SLOC) to the overseas
financial institutions since 2012, in order that the SMEs
easily get local currency basis loans from them. The JFC
has provided the equipment funds amount to 28.4 billion
Yen to 400 SMEs, and also released the SLOC for 46
companies to 7 overseas financial institutions in 2013 [4].

The Japan Bank for International Cooperation (JBIC) has
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also directly provided the financial arrangements with
low and fixed interests to the SMEs’ overseas businesses
in collaboration with the Japanese private financial
institutions. In the joint finances between the JBIC and
the Japanese private financial institutions, the SMEs can
get loans on local currency basis from the JBIC, and also
get loans on Japanese Yen basis via their domestic
parents companies from the Japanese private financial
JBIC

arrangement amount to 18 billion Yen to 54 Japanese

institutions.  The provided the financial
SMEs which held the overseas affiliated companies of
automotive components in Thailand in 2013 [5]. In
addition, the JBIC has also provided “two-step loan” [6]
and launched the “equity facility for their overseas
businesses” in February 2013 [7].

Many of those financial schemes, however, are facing
with some systemic problems. For example, parent-
subsidiary loan could not solve the exchange cost
problems.

In this paper, we propose a new scheme on the financial
arrangement to solve the above mentioned issues, namely
providing local currency basis (avoiding exchange rate
problems), and low interest rate finance to the Japanese
SMEs

economies.

investing abroad, especially in developing

2 Problems of current financial arrangements for
SMEs investment abroad

2.1 The “market failure” of SMEs finance

Two kinds of financial arrangements could be possible
in starting up or expanding their businesses of SMEs, the
direct finance: “equity” or “bond”, and the indirect finance:
“loan”. In such as Silicon Valley in the United States, the
equity by investors is the common solution. Another way
is that the SMEs float their corporate bonds. In Asian
developing economies, however, it 1is substantially
impossible for SMEs to do them, since the infrastructures
for the SMEs' equity have not yet been developed. The
practical solution is applying loans to the financial
institutions.

Financial institutions will relatively easily examine
big companies since they get necessary information by
documents which companies are legally forced to compile,
but cost to do the SMEs who have their little IR
information, and they face a kind of “asymmetric

information” problems. In addition, business amount of

leans with SMEs are relatively small in general, and

information (investigation) costs will not be covered by

profits of loans. This situation, the “market failure” in

SMEs finance, will result in a higher interest rate in

SMEs finance.

2.2 Problems of financial arrangements by the local
financial institutions

When the Japanese SMEs invest in Asian developing
economies, it is practical way for them to get loans from
the local financial institutions on local currency basis, and
avoid exchange cost problems. The problem still remains
as the Japanese SMEs still face with the high interest
rates compared with the Yen basis finance provided by the
Japanese financial institutions in Japan.

Taking a Vietnamese case for example, most
Vietnamese businesses have to take out bank loans at an
annual interest rate of 10-13 percent [8].

2.3 Problems of Overseas Business Loans by the
Japanese financial institutions

As mention above, the Japanese financial institutions

banks and government-affiliated financial

launched the

(private

institutions, etc.) have financial
arrangements for overseas investment by the Japanese
SMEs.

Fig 1 shows the current schemes of the financial
arrangements. The “parent-subsidiary loan" and the
capital injections from their domestic parent companies
are the typical financial arrangements (Case 1 and Case
2). Both financial arrangements are relending programs
based on loans which are provided to the domestic parent
companies by the financial institutions. Substantially, the
are providing finance to the

financial institutions

domestic parent companies.

Japanese Financial Institutions
(JBIC, JEC,
commercial banks)

Overseas
governments
/Overseas Einancial
Institutions

Overseas

offices Overseas offices

* Ref: JBIC

Fig.1 Current schemes of the financial arrangements

Japanese joint companies/



As other financial arrangements, the Japanese

institutions have established
The Japanese SMEs

investing abroad can get loans by the local financial

governmental financial
relending programs (Case 3).
institutions funded by the Japanese governmental
financial institutions.

Recently, the Japanese governmental institutions have
started the new financial arrangements, directly
providing finances to SMEs stationing abroad invested by
the Japanese SMEs (Case 4).

The Japanese government also updated the Cabinet
Office Ordinance on Business of Credit Cooperatives and
Federation of Credit Cooperatives provided in the Small
and Medium-sized Enterprise Act in

February 2013. According to the Ministry of Finance [9],

Cooperatives

the Japanese financial institutions can directly provide
loans to the SMEs as overseas subsidiaries of the
Japanese major manufactures, and also the Japanese
credit unions / associations guarantee debts for the SMEs
investments abroad in case that the domestic parent
companies hold the voting power of 50% or more in SMEs
abroad invested by Japanese SMEs, shown in Fig 2.

In addition, the JBIC has signed the agreements to
provide the financial arrangements for SMEs overseas
businesses in collaboration with the Japanese credit
unions and Shinkin Banks, starting in April, 2013 as the
opportunity of the revision of Order for Enforcement of
the Shinkin Bank Act in March 2013.

Oversea

Japan

Domestic or overseas
financial institutions

Shinkin Bank, etc.

Debt
guarantee

Sales afea of
Shinkin|Bank

Usual loans

Customer Sy Subsidiaries
companies of | Transfer of a part of customer
Shinkin Bank of productions, companies of

sales channels Shinkin Bank
Ref: Mof
Fig.2 Revised financial arrangements scheme

by Shinkin Bank
Those financial arrangements provide low interest

loans to parent companies in Japan and subsidiaries
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abroad on Yen basis. However, the systemic problem still
remains. Those loans cannot solve the exchange cost
problem and thus result in high interest rate loan in
economies where Japanese origin SMEs station, even
though interest rate on Yen basis is remarkably low.

Table 1 shows the annual differences of currency loss
between Japanese yen and local currencies of AMS
(ASEAN Member States). The average currency loss is

about 23.1%.

Table.1 Annual differences of currency risk between

Japanese Yen and each currency (as of August 6, 2014)

“Cumony | ias | wn | Dono9_

0.0106 0.00839 26.0
m 82.7 68.8 20.2
3.48 2.74 27.0
B qo 2.04 22.5
34.2 27.4 24.8
BND 82.7 68.9 19.8
0.00495 0.00404 22.8

0.104 0.0982 15.8
0.0134 0.0105 27.6
0.263 0.0241 24.7

2.4  Solutions of the Cross-border financial issues by Asia
Bond Fund (ABF)

In order to solve the above mentioned problems, we

propose a new financial scheme based on ABF and cross-
border repo transaction.
The Asia Bond Fund (ABF) is a policy arrangement under
the Asian Bond Market Initiative (ABMI), originally
proposed by H.E. Taksin, the Prime Minister of Thailand
at that time in 2000.

In 1997, many Asian economies suffered from the Asian
Financial Crisis. Researchers concluded that the main
background of the Asian Financial Crisis was so-called
the “Double Mismatches”’, mismatches in currency and
maturity. In many of the Asian economies before the
Asian Financial Crisis, huge amount infrastructure
building is financed by short-term and US dollar basis
loans, since it should be long-term and local currency
basis.

ABMI was advocated as a fundamental solution of the
“double-mismatches”’, since Asian bond finance would
provide local currency basis and long-term finance. ABF is

a practical policy arrangement under ABMI, supposed as
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a method of expanding the bond markets in Asian
economies [10].

The idea of the ABF framework was firstly presented by
HKMA (Hong Kong Monetary Authority)
Executives' Meeting of East Asia and Pacific Central
Banks (EMEAP) Working Group on Financial Markets
in June 2002. EMEAP economies’

at the

Meeting foreign
reserves in Asian bonds were to be invested in forming
ABF. EMEAP Deputies at their meeting in November
2002 supported the Working Group’s proposal to establish
a fund to invest in US dollar basis sovereign and quasi-
sovereign bonds issued in Asia (ABF1). In order to
accelerate floating local currency denominated bonds, the
Credit Guarantee and Investment Facility (CGIF) was
established in 2008. The main functions of CGIF are to provide
credit guarantees for local currency denominated bonds issued by
investment grade companies in ASEAN+3 countries [11]. In order
to promote regulatory reform to conduct cross-border bond
trading in the region and to improve the infrastructure
related to bond market, ASEAN-+3 Bond Market Forum
(ABMF) and Regional Settlement Intermediary (RSI)
were established [12].

The objectives of ABF are to enhance the visibility of
investors to the Asian Bond and to promote regulatory
reform of bond market through the composition works of
ABF [13].

Theoretically four categories of ABF are proposed; ABF1
composed of US dollar-dominated government bonds,
ABF2 composed of local-currency-dominated government
agencies bonds, ABF3 composed of corporate bonds, and
ABF4 composed of project bonds. As shown in Table.2,

actually two kinds of investment trusts on ABF has

developed, ABF1 and ABF2 since July 2003 and May 2005.

The investors of ABF1 and ABF2 were originally central
banks of EMEAP member economies, investors of ABF2
were expanded to general investors.

Fig.3 shows the current composition of ABF2. The
targets of speculations in ABF1 and ABF2 are sovereign
bonds and quasi-sovereign bonds of 8 Asian emerging
countries in 10 countries and 1 region of EMEAP
members. The bonds of Japan, Australia and New
Zealand are not included.

Among 4 categories of ABF, we focus on the application
of ABF2, since we believe it is stable, and it provides loans

with low interest and local currency basis.

Table.2 Current activities of ABF

July, 2003 May, 2005
operation

US dollar dominated Government bond and

Investment LIl which are government agent
outlet floated by the securities of  Asian
governments and countries

government agents of
Asian countries

EMEAP and Central
banks of each country

1°° phase: EMEAP and
Central banks only

2" phase:  EMEAP
central banks and other
public and private sector
investors

Pan-Asia Index of the
iBoxx Asian Bond Indices
to be provided by
International Index
Company (formerly
known as iBoxx)

Private fund manager
(one company per fund)

SNBSS Closed

index

Bank for International
Settlements (BIS)

Fund
manager

Around Around
Fund of Bond Funds |_ U5 167" EMEAP Group's Uss 1bn [“pan acian Bond
(FoBF) Parent Fund Investmentin ABF2* Index Fund (PAIF)

T O N S P [
i S G

I Underlying Bonds ‘

* The BIS will act as the Fund Administrator for EMEAP Group's investment in ABF2
1 Components that will be open to investment by other public and private sector investars

Ref: Review of Asian Bond Fund2 Initiative, June2006
Fig.3 Composition of ABF2

2.5 Financial arrangement using securities

A repo transaction stands for the “repurchase
transaction”, and it is one of the finance arrangements or
fund management solutions for short-term funds.

There are several types of the repo transaction, due
bill/hold in-custody repo, tri-party repo, whole loan repo,
equity repo, sell/buy backs and buy/sell backs, or security
lending and reverse repo [14, 15].

The repo transaction of Japan generally means the
bond borrowing with cash collateral. The repo transaction
is offered on loan using bonds or stocks as security.

Fig.4 shows the basic scheme of repo transaction. The
borrowers of bonds pay a loan fee to lenders of bonds for
borrowing securities. On the other hand, lenders of bonds
also pay the interest on cash collateral.

The difference between the securities lending and the
cash collateral interest is the benefit or expense of the
transaction.

At the end of the transaction, the borrowers of bonds
pay back bonds with the bonds-borrowing fee to lenders of

bonds, and also lenders of bonds pay back cash collateral



and the interest of cash collateral to borrowers of bonds as
shown in Fig.5.

The borrowers and lenders of bonds can collect the
short-term funds by promoting more effective use of the
bonds held as the collateral and by the short selling and

its monetary benefit [16].

JGBs Private financial
Bank of Japan: SRS
institutions, etc:
Borrower of JGBs
(Payer of funds) —_— Lender of JGBs
e Cash collateral (Receiver of funds)

Calculation methods:
{a ) Cash collateral = total market value of JGBs on the contract day x standard ratio for
calculating cash collateral

(b) Repo rate = i rate on cash coll
collateral

|- JGBs-borrowing fee rate/required cash

* Ref: Japan Bank

Fig.4 Basic scheme of repo transaction

JGBs

JGBs-borrowing fee

--=>

Private financial

Bafikofdspan; institutions, etc:
Borrower of JGBs Cash collateral Lender of JGBs
{Eayetofitings) (Receiver of funds)

B M-

Interest on cash
collateral

* Ref: Japan Bank

Fig.5 Scheme at end of repo transaction

The Softbank Correlation has recently got good results
in the financial arrangements for the corporate buyouts
by the repo-transactions using the stock certification of
Yahoo Japan Corporation under Softbank [17]. Fig 6
shows the financial scheme of this case.

Advantage of the repo transaction lies in that its
funding cost is lower than no-collateral markets, and also
lenders can receive collaterals for minimizing the credit
risk exposure.

In the Softbank’s case, the equity repo transaction
provides benefits to both sides, financial institutions as
lenders and Softbank as a borrower. The financial
institutions (lenders) can divide credit capabilities from

Softbank (borrowers), and also the borrower (Softbank)
can get loans with lower interest rate than in the usual
lending process.

Our proposal is that this repo transaction scheme could be
We call

financial

applied in cross-border financial transactions.

repo transaction wused in cross-border
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transaction as “cross-border repo transaction”.

/\ Lending Yahoo stocks /\
owned by SoftBank

Cash collateral

S
S
Soft P < M
Interest on cash

Bank collateral C Establishment B
é of SPC C

Yahoo stocks-

borrowing fee

SPC: Special Purpose Company
SMBC: Sumitomo Mitsui Banking Corporation

Fig.6 An example of repo transaction for financial

arrangements
3 The Bond-backed Asian SMEs Finance

3.1 The structure of a new financial scheme

Based on the above two arrangements, ABF and cross-
border repo transaction, we propose a new financial
scheme for SMEs investment abroad, especially Japanese
SMEs invetments in Asian developing economies. We
call the proposed financial scheme as the “Bond-backed
Asian SMEs Finance”.

We take a case study of the Japanese SMEs investment
in Vietnam.

3.2 Realization of low interest loan using the government
agency securities in Asian countries

As shown in Table.2 and Fig.3, some of the Asian
developing economies have floated their government
bonds and government agency bonds, forming the ABF-1
and ABF-2.

Table 3 shows a comparison of yields of the 10 years
local-currency-dominated government bonds floated by
the AMS (ASEAN member states), Japan, China, Korea
and the USA as of August 6, 2014 [18].

Table.3 shows the yields of Indonesian and Vietnamese
government bonds (ID and VN) are much higher than
those of the other ASEAN+3 economies and USA.

Among AMS, Vietnam, Cambodia, Lao PDR and
Myanmar are not participating ABF2. Lao PDR has
floated the Thai baht dominated government bonds (1.5
billion baht) in 2013. Myanmar has also floated the local
currency dominated bonds since 1993, approximately 95%
of the floated bonds is purchased by banks since its yield
is higher than the deposit interest rate in Myanmar.
Cambodia has been developing the legal system for

floating the government bonds under supports by the
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government of Japan [19].

Table.3 Comparison of yields of the 10 years local-

currency-dominated governance bonds [20]

LCY 10 Year Latest
Government Yield
Bonds
4280 w40 40
TR REE
_ R I
_ 2.430 v 13.0 v 3.0

Our target is to get the Vietnamese government agency
bonds at a lower yield than in the market independently.
This could be possible in case that the bond index
institution would obtain the Vietnamese government
agency bonds in optimum mix, portfolio, with government
agency bonds of other economies.

We estimate the actual yield by using the portfolios of
each government bonds, as shown in Fig.7. The short
transaction is not considered in the portfolios. If the bond
index fund purchases the various Asian government
bonds based on the portfolios, they can actually get the
Vietnamese government bonds at the lower yield (3.5 -

5.0%) than in the market independently (8.55%).

1.0

uUS

=ML

uJpP

mHK
25 30 35 40 45 50 wCH

Required return (%) mVN

Fig.7 Estimated actual yield by using portfolios of each

governmental bond (w.o. short)

In addition, shorting several kinds of bonds with higher
volatility of the yield (ex. Hong Kong, Japan, Singapore,
U.S., etc.) as shown in Fig.8, the bond index fund could
construct the more efficient portfolio to the Vietnamese

government bond.

0.20

0.15

0.10

0.05

0.00
VN CH HK JP SK ML PH SG TH US

Fig.8 Volatilities of yields of each country’s bond

3.3 Cross-border Repo Transaction

The bond index fund can obtain the low interest
financial arrangements by purchasing the Asian
government bonds. However, we have to exchange the
local currency basis bond into the local currency (ex.
Vietnam Dong) to provide the local currency basis loans to
the SMEs.

between the bond index fund in Japan and the financial

We focus on the cross-border repo transaction

institutions in each Asian developing economy.

In a case in Vietnam, the Japanese bond index fund
conduct the cross-border repo transaction to the
Vietnamese financial institution to exchange the Vietnam
Dong basis bonds into the cash.

3.4 The Scheme of the Bond-backed Asian SMEs Finance
Fig.9 shows the scheme of the Bond-backed Asian SMEs

Finance.

BIS
Expanded ABF-2

-

:500bp

D @

 fixed rates : L + 400bp
== for floating rate : 100bp
( 3M VNIBOR : 5.0bp )

Fig.9 Scheme of Bond-backed SMEs finance

(in the case of Vietnam)

The Japanese bond index fund recruits investors of the

Yen basis investment to purchase the government agency



bonds of Asian economies from the Bank for International
Settlements (BIS) in Japan. Suppose the total amount of
investment is 1 billion Japanese Yen, the bond index fund
can obtain the Vietnamese government bonds at 10 billion
- 20 billion VND, combining various government agency
bonds of Asian economies based on the portfolio shown in
Fig.7. The yield of the 10 years Vietnamese government
bond was 9% on December 31, 2013. The bond index fund
can actually obtain the Vietnamese government bonds
with the yield at 3.5 - 5.0% in total. This means that the
bond index fund can actually obtain the Vietnam Dong at
4% lower interest than the usual cases.

The yield of the Vietnamese government bonds which
the bond index fund obtains is fixed. In order to reduce
the heavy decline of each government bonds, the bond
index fund conducts is to swap them into floating ones.
Based on the range of the total return shown in Fig.7, the
floated interest is estimated in the range of LIBOR+350 -
500bp (basis point). We assume the swap cost of the 5-
year Vietnamese government bonds is 100bp, since the
Vietnam Interbank Offered Rate (VNIBOR) of 3 months
bonds is 5.0bp.

When the bond index fund provides the financial
arrangements to the Japanese SMEs in Vietnam, the fund
needs to conduct the cross-border repo transaction with
the Vietnamese financial institutions. The transaction
cost for the cross-border repo transaction would be
estimated at 100bp.

Even in the case that the bond index fund sets the
interest rate at LIBOR+950bp for the loans, the bond
index fund can provide the loans with the interest of 20 -
30bp lower than ordinary loans by the Vietnamese
financial institutions. The interest rate of loans in
Vietnam is 10 - 13% as described above. Receiving 10
billion VND cash by the loan, the Japanese SMEs could
expand their business in Vietnam. The repayment of the
loans to the bond index fund is conducted on VND basis
by the Japanese SMEs, and when the Japanese SMEs pay
off the loan, the reverse repo transaction is conducted
between Vietnamese financial institutions and the bond
index fund.

We believe that all the players in this new scheme
Japanese SMEs

investing in Vietnam can get local currency basis loans in

would get financial benefits. The

Vietnam, with relatively low interest rate estimated at
950bp, the Vietnamese financial institutions can increase

their sales by the repo transaction fee, the Japanese
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investors can receive much higher interest than the
current interest rate of the Japanese financial institutions,
by adding 1% as a premium to the yield based on the
portfolio, the BIS and governments of the Asian
economies can sell more government bonds, and the bond

index fund can receive the profit at 500 - 650bp.

Table.4 Balance calculation of proposed scheme (bp)

Total Swap Repo Bad Profit of To
gain dead bond Japanese
reserve index investors
funds
450 — 500
950 -100 -100 -100 550 (premiums;
100bp)

Libor (As of Dec. 13, 2013, 20:49 JST), 1YR: 0.8753%
(STRING)

4 Future Steps: application to other regions

4.1 Infrastructure finance in African economies

The economies in Sub-Sahara Africa region have
rapidly been developing. The real GDP growth of sub-
Sahara Africa was 4.9% in 2013 [21]. According to the
World Bank, the lending interest rate in sub-Sahara
region is quite higher than those in ASEAN as shown in
Table.5 [22]. The average interest rate (except DR Congo,
Madagascar, Zimbabwe and Seychelles) is 13.61%.

We strongly believe that the same financial scheme
could be applicable in some economies in Southern Africa.

We regard Mozambique as one of the candidates.

Table.5 Lending interest in Sub-Sahara countries

Country name‘ Lending interest‘ Special Instruction ‘

DR Congo 4.00 Benchmark rate
Namibia 8.65
Mauritius 8.67
South Africa 8.75
Swaziland 8.75
Madagascar 9.5 Benchmark rate
Lesotho 10.12
Botswana 11.00
Zambia 12.15
Zimbabwe 13.98 Benchmark rate
Vv 8.550
Tanzania 15.46
Angola 16.70
Mozambique 16.81
Malawi 32.33

Seychelles

Currently, the interest rate of business loans in
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Mozambique is about 15% or more. The average yield of

treasury bills of Mozambique is about 12.5%
(Mozambique does not float any treasury bonds).

Using our scheme, we believe that we could provide the
commercial loans with the interest rates at 2 - 10% lower

than the current cases as shown in Fig.10 [23].

business loans:15% or more

(numerous cases: 15-25%)

BIS, etc
ADBF

Ly
i !
o .
Ly \ r \
. 1] . Ll
'{ﬁ\‘

1

fixed:1400bp
L1

global repurchase
transaction

== for floating rate : 100bp

Fig.10 Scheme of Bond-backed SMEs finance

(in the case of Mozambique)
5 Conclusion

We have studied problems in cross-border financial
arrangements for the Japanese SMEs investing abroad.
In order to provide low interest rate loans, avoiding
exchange cost problems, we propose the Bond-backed
Asian SMEs Finance using the local currency basis bonds
and cross-border repo transaction.

We have studied a case study of Vietnam, and we
confirmed that all the players engaged in this new scheme
could enjoy financial benefits.

We strongly believe that this scheme could be
applicable in other areas in the world where regional
associations have been established and practically

workable.
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A No-SQL Database Architecture for the Automatic Assembly System of

Test Questions

Sanggyu Shin?

Abstract

We describe the No-SQL database architecture for a system that automatically assembles test

questions from a set of examples. Our system can create test questions appropriate for each user’s

level at low cost. In particular, when a user review their lesson, our system provides new test

questions which are assembled based on their previous test results and past mistakes, rather than

a completely random selection. By providing test question of the appropriate level, we hope to

enhance the user’s learning.
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Proposal of Battery-less Wearable Sensors for Watching Elderly Person

— A Report on Murakoshi-PT 2013 (Advanced Exercises: Innovation for

Design and Engineering) —

Hideki Murakoshi? Tsuyoshi Aziro? Yuta Ueno? Huawei Guo? Mikio Koizumi? Masatsugu Tamura?

Abstract

Two Types of battery-less wearable sensor for watching elderly person are proposed. One is slippers

type sensor for measuring activities of the elderly person. The other is a watch type sensor for

measuring body temperature and cardiac beats rate. This paper reports the development of these

sensors. This study is performed by 2013 Murakoshi-PT(Project Team) in Advanced Exercises:

Innovation for Design and Engineering.

Keywords: battery-less, wearable sensor, elderly person
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The evaluation of the effectiveness of Personal information

Impact Assessment
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Abstract

The introduction of information systems with the collection of personal information, Personal
information Impact Assessment (PIA) is a risk management technique at the time of development
the system, to evaluate the risk of personal information for the purpose of reducing identity
leakage problem. The implementation of PIA, it is the overseas usually, but no cases were
objectively evaluated its effectiveness. In order to make widen in Japan, verification of any
evaluation of effectiveness is required. We obtained the results of the evaluation, such as improved
by about 10% personal information protection awareness.

Keywords: Privacy Impact Assessment, Personal information Impact Assessment, 1S022307, Risk
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A Study of Product Aesthetic Design with Architectural Analysis

— Logical Analysis for Design with Architecture Concept —

Satoshi Yoshida?

Abstract

It is difficult to find logical discussion of aesthetic design, so this research paper explores the

architecture characterizing the aesthetic surface of product design. Architecture analysis is based

on the relationship among elements of artifacts, and it is possible to discuss the tendency of

designer’s creation process with this concept. This research focus is selected because it represents a

typical scenario; Japanese design firms tend to be competitive when based on integral architecture.

The research was conducted using a case study of stationary industrial area, one of the major fields

of industrial design.

Keywords: Architecture, Aesthetic design, Element structure, Integration, Module

1 [FLC&HIZ

—RENCATE, BROBEORGHIBNT, 2—F—0RK
PEICEF 2 2 BT 70l &, PERECHERRIC IR S A H5REM
7Rl & DFIZZHSOMIEIZH LT, 2L VAR THhIS.
IS ZOoOMEICKT Dk, BREHEIC Ko THRRICE
WD 2 ERLHEAMICHIE SN TWDEER D7 e
FREMEEZGE LENRWERH DL EWVWZ D, £, 22— —
flY, TR ENET D2 EEHOT, Lo,
BUEEINL CWOmRdH LB HND, LW T EEFEE
TERV. ZOHRT, HERRARRICOVWTIE, LFEEIILD
BREFOREFOEHBOSH THEMMD LRI TE
[1,4,5,6,9]. L» L, EHEIZHRZ 2R 2R MIHEIZ oW T
AN EER IS IS W R A RO THED Th o7 B X B
ns.

ARGTIE, WA T ARG A2 5t L b,
ZNOOMREROMAKRFHICEHT 22 LI2LoT,
HUICEES 5 FEEE 2 TOhE W, BUF, R E R A
IRAFPEICBI T A EERIC DWW T, eATIFE A SRR LS DY
A4+ 2b0TH5[3,4,5,6,15]. #ric, & 3CHk15]% Ei25]
JAL 223 6 BB AT OW TR L Tl

Received on 2014-10-03
1) BN RSP R T
Advanced Institute of Industrial Technology

2 HEHITOERIZBIFATHA UDERE

21 HEEETAIYOHEHE

NREEE 2 22 TR B 7= 12, EHEI, £ RNk
SO OENIHE LTARET 2 [1]. AL#IE, KR&E<4H
JT, AROLOLERO SO0 FENMIET S, B
HOEIE, WS R CWER e A RO N T AT
—J7, Wi AT & TIEMI 7R S BT OTEEI O 7212 A
BICAISN- b D TH Y, h—E &, #fk. HIE, /P 2
i, WA ENBZOND. ARRICBOWTIE, EAMICE]
OWEEY B, TROEAID HT T et X &2 RS
ELTEZ TV bDETS. 22, =AY Y 2—
vay, B EOEEONTYL, BIEONTY & ERE—
RO BRI ST B FTREME L0 IR S 5 B
HDHIEEFBETE 72V, EmOLEEITEHWHOD,
WEIZMFEICED DO TH .

RIS, NITHIXSE ST CHRRICHEET HER
MEKMLARB W > TS RERH D, BARMIL, BIEE
ThHANHBFET 2 Z ERFHETIER LS, BRRDAEI0 H
L7eBERRDTFETH . BT 51, BRICBWTHARROH
THHROICHFEEL TS DO TH Y, Thwp 2T B E
DSNTNDLZENEATHS. L, GEMEICESHR VD
D, FEEN RO BRFUAET L, MIFNICE X D
L, AROBREEOH THEIE LT 5 Z L NN TH 2 araetk:



104 H

BEWEEZOND. ZOXOIZ, BERMOLIIRLT S
72O HARBIRICES HERNCHEL, ZREHET 57201
1, MRORMEOHRE A RS G722 L2 d. 207
W, FEBR, BlE2, T FUUER & TR R RIERBIR A EAE L,
HARBLFETIRE SN D G ERMEIC S S W - B R B O o Txb 5
BT AEREGH Z i D, BlxE, BEd %) A%k
WEBE2 DL, TOMBIIBEST HRET BT 5] DI
BHAREE Y AT ARSI L BAIEE 20, BEE O
MTEEL-T (BET 5] W IHBIEZ L, F0k)
WCEBMEEZ R D20 DX RPN LT D &5 LTS
ZEiIRb. BT LI, BRMBXRLE DI TE, TO
PICA R R RENFE L, Tk BRI PEOFRIEIC L -
THRLES ET22 812725,

W, ADAIY T AT, KOO HEASCHMNE %
BEFHTDITT AT LAOBERRESIT 2D THDH. =
NEFMBOFNY TEIDH D &, TBEIdT 5] &) ERERE
BE 2 bNEHE, TN a2 3BT 5 HEY TR oG % A
DFTHEL TN LIThD. ZoLH7%7EE, BTH
% BEHT 5] EWHIBEDOERDD, LoD piEER
HNTH L0 E NI FEEA, SPNLE 2 b TR, DF
v, Al BT 25N THORERSC A J1 =X LZBT 2 Jins -1
SICERBES L TWRVRIN S A X — ML, B ORET
ANITHOREEZEV IR 5 Z LI D. 22T, AREE
THWOND FEDZ L, BT 2 L REEREE
WE. Jeie b, ARBIEOGITFEZARD Extg e L
FREOGENEIC SN FIETH - T, IRPESGEIEEN
W DE AR BB E FIE ORISR 5 T
WV S D Z LI bThD. ZhiE, BREE
DL TO D00 FIEL, GOSN IEGEREZ 1 5 5
&, RN OFN T JE &2 E I, ST RIS ALY IE
LLTh, HBONIMERMEEENTND LD ERRDINE
W BAREEDR B B Z L ITH SN TN A,

—J7, NLMIEGHEME - RFEEM A N 5 aTRETED &
W b EEZ DL, RIE LI CIE LT R WEN 2 H 5
ZENHMETES. ZOHRIZOWVWTEZSE, AMBAID H
FTHRUDIL, AFEA R L, Ur—Ya B ERoTng,
LA Lo TidiE T o2 L T, filxiE, T Lreidhk
YIOEIZIX, €/ 7oz, 770 FEEEHLT RS
T LE—TWNCEE T AT S 720, o THHE N T —
L, Wéh7e EOEIRBZMEDND L 912720, HROWOD
WG TMEIRBR S, BHRLZEK TR 25205 5.
BB O T2 DO VI bDEEZTH, BT D45
REEIC Lo T B Z b L 7n D, BAFIHFL Ll
INBE Y 7 Ny T 2 EoBEIE, 1T EiliE A & Lz
DHACEWIEICT D Z ENARRICA D EBEZ 6D D, K
RO TR 2 R b+ 5 7 0 Y= 7 NI stk 0 %
ENDHHEZ THIBD THHETH D LB 2 I, M OfkIHN 72

AN Z D Z EBRTHI SN, < B AEPEMHDEHENEIC
JIGUTERDESNREND N EZLND. £ LT, £
OFINZ, U, Mgt MBSk E A KIF L, #
S Lo THEMEAR G T 5 Z & BREERG AR L VDI,
B AGEHL 2 LI D,

22 AIPOEMHE

WIZ, NTHOREEEZBERL THE L. BHIEONEE S
T2 &, NTWOREIXRMOMEE DR &5 2 &
LT EERBTHENTED., ZOLE, HEONTHO
FEEEZEZ 570001, <0 BT HHLOMPEZ G
LZOMEIMENIFIZEHTDHZEN—DOOHRIZRD Z
LIIRELENRVWEEXLND. OFED, RO ANTHN
BHETHDDINE I IPBRA L MTRYZDE0H 2 EThH
5.

H.Simon 1%, #HE7e A T4 & ITIEHMIL 7= 1E TH
B BMANEZ FEOBEH O L o TR Sz b D TH -
T, ENENDEY ORI RRORECNLT L EEE G
ZINBLOTHDHE LTS

Bz, BEDIZOL O REMR AT LD —2EEZ
ODNDHEEMERHV Z 9 ThHH, B LIFTEXTHD.
R, BEORBESZZ THDLE, I TOEXTPHfEIC
R2 T DB 5. EEME L TOEED—D>—D>DEH
ISR B HEIE (L 2, T E TO RO Bl E & iz
Ko TSRS 5720 Tlx, 54 HOBREORGEERET L 2
LIEEELWEEBEZONDZETHD. RERD, FlziE—D
DAL L7358, AWM & OBIR L+ 2 L
NTPRTEEHNLTHD. 2FED, —ODHMOFBMBEAL
Liz& &, BRAOEN L REEZT, LT 28kl T
HREMENH D EEZONDHENIZETHD. EX2 VT g
VAT APEDIUL, RAESHAREIL TS Z EiIcRb L,
Yy L aB D —T T F— b2 TEREmOMME X
W, BEIEL oMM LIS 2 ) LT A FMERE R bD Z
LB,

B 5, NTWEEZEZ T &L, 20X ) ek
EWOllEZEEDLXDZEICLED, DV FOHRENLRIS
DFERENEZRAZLICRAENHDHZ LIRS,

23 DK YFITE-oTEIE SN BEEER

—RBNCATE, BEOREEZ S DI, BEETHHEE
LWEREZ HBL S 572012, B O &l STy A
TAHELTORGOMEKE S Y EIFDZ Lichsd. 2T,
FPRUNCER SN D IR b AN I HE 2 KT B 7201,
B DT THEBEDO R AEBE L, T b OFREREZ AL FEY DR
RERICHIG SE TN Z k5.

LovL, ®EzE-<HE WS ZEiE, ZoOREEEZTT
FEBL L. BEORFHEREL, FITENFORD D40
WS BE AR S B D012, TuY s MEA ORISR
BEMICHFL, KV RWFEEZAIH LW Z&ic2d. 2



T=X%T 7 F ¥ PO RLI-ET VA T2 B — TVA L OWRRERME AR & 2 BRI FEORTE — 105

DEx, EENRBMTEEDE L TORGAEBET L L
THDN, TOTDITIXEERERR TS TR, A% AR
ETHEET m R X RN, £ OEFEIET A S LR
FRIZ DWW T H I L TR0 T A EEIRENC FENE U D
ol n. BlZE, ERNTIEESH S TORWEZ EN
Tavxs STHWESE, EEMRERIZ OV TONE 2
L TBLEZTTRIEANL— M, AR 250 AE T 1
T RABLUGENERRICAEFETE 500 &0 9 FFERIRIZ DWW T
DFIEZ FFNAT > TR LERH D.

SF VY, WEHERGTHITAT, AEMICET B IERT
T/, AEITASMRICE L TRk L72EEeE < W HE
IETDHHLDOTHLEZZLND. SWVHLZIUL, D VI
SN DRFHERIT, AEWRSRECAERE R 2 AL, &
DEITEEL T NEVWIAEETaEAR, L0k 57k
AL CTAEEL TOL e W AR DWW TOE#R S5 F
NHZ LT 5.

I THEHATREAE, 2K VSN AREHERR, D
IolcEntian, Yok o/EEDTH DR E SRR S
LD, FOFBEFML TN ZLICE ST, 2KV FD

Fo TWORFHEBOMENZHMVED LBEXONDRTHD.

AU, EHEHRAD, 2 <D FOMMES T AT AR OMA
O - EIT - 2 E D O RENERICE SN L0 TH
HlHTHD. TD=HIZ, ZOMAMEEFE TS Z &3
LWAREMEZ @ <, i oM EZ2 BEiiica e —3 2528
WEEchdrLEZXOLND.

24 FEHEBROENADELE LAH

B OFRRE - EFEIEB A, BWROREL VW IHATEZT
W b, R AEFER TH A REIE, K1 DX D ITHEM
REAICREEHERNE L LIAENTWE O ThH EEXD
ZENHKD. DFV, M1DXHIC, REHEFBRITHETS
ML CAEAM I, FETRICOE I, ke 2k
Lo THEMCEMICHE & LiAEh, BEMICERED B 5
TN ZEERd., ZOWENPLEZ D LIZL-T, &
PBEW & L C oMb, & AR O A L3R E KOG TH
0, EEAGEY). HE LA OMN, L7 R L, @
FHEROBEM B EE RITTEEZOND.

Bt R FF ORI R BE T, X2 D X D ICEIEFHI A
EHERIBEZRRE N &, SNER D O ITBLEOR- A R 7 B ) &1
SFETED. T, miFEE [RELERS), £LTHE
Fa WET DR8N L35, FlziE, BEEras=r Mo
BWTIE, TEHLEEED 0HEH#EL L CHHAMKBOHA T
IR T 2N 2T 20 THY, BETLHHEN] &
L CIHAEED DORE L SNRAEFEN R LI 0T 5 500
MYUTDH. ZohT, TREHER 1, NBET L8 I
Lo THbNAINEEEATVWS EEZLNS. bEWIT%E
M - FEHET D E VD 2L, BET S [EREHEHR DAl
WEATAEMED TN Z &2 D, FEMICITE ~ O - 5%

FHERIL, FEMROT-DOREORTHDHERDLZENT
x5, BIAIL, EEOTaevzs hofTlE, a7 b
VERE « JAGREE - FEMIRRE - BRGBIEAE 2 L, —H— %
iR LT Z DO LIC Xk » T TGS A8k B
WoTN Z&IZhD., ZokE, JEEMRTLOILHD
BEMEDIAD I, ZOBREREZZRMRERDZ T 0y =
M MR L OMEMEZ SV HIF WD EEZLNRD.
T, ETOMME 1L, 20 X D AR EAR IR R OB W A
KT LEBEZOND. T, BEHOTRT L BELIER
ELT, arykerh, FTWAy, AR, BfREIR R Sico
WTOFEZ, RIEIZEDNO LV TFR L TN D e
WHEEWAERLTWS., ZOLIRT ot A& /RTHIY
HENTWLEFRIZ L - T, AEITENO F a2 R ST
<z ticnims.

3 HREMEHBDT7 —FTIOFVICEDAHM

34 T—FTUOFYHELHLL

IR, TXT T LV IFEITREAERT OISR TH
v, BENL L OEBZROMEE THR TV B HEEHRRDD
FHELTWo72bDTHD E-BbId. 0k, IT E¥XE
T, ANL#ORERIZ B3 2 FEA AR - R MBS 2 IR
KT LIRS TEHETHD. TOFT, ZZTl-TH
L7 —=X%T 7 F v EWHIBEEIE, VAT AOREREFEE O
HARAF AN —NZEH L& TH Y, BETIEZ S OFE¥E
(2SN THUIR OFE IS DR, FEMEIC 81T 2 IR O
FER, EURRAORRIZET IO R EAZBE LT,
NI 2T DOGHTIEH SN TV AR ERETHOTH
L. ZOEZTIE, 1990 RIS, KEOREFLE T
RS, Zotk, FEXEMET S REEER IO S, v
KOLDHHETOREE LTERT HETICN 272D T
& 5(3,4].

—EIIZ, TH O30 ) IZITkk A I AT v AT LA
froBHZ Ll b. Fhbol LTL, EEMOKEY 2T
Ly HEFEYORERS AT I, EET OB AD VAT A, AFE

......

T
oO—— FEREHIER I DR
4

(E|ROHBDBE) lr?&%rﬁ'ﬁm%u&ﬁ

/'
———
{

~"

BT (-2 EEY (BERS. ABE fh)

Bl REHEBOER & REHTERO%E & LiABDOBEEX
(BECHER 6, P121, 4 9 1[2hN%E)




106 H

ROV AT Wl ERBZ NN, T—FT7 7 F xiXZ D
K OBRBIEIR VAT LORFHRIR—V AL NEEZDHEE
2, AOMEOEWEZ T ThHEEZLND. kb, &
DREEGHAE DO WV AT A, @%ﬂtﬁﬁ%AE%%m
72 EORFEER CEBL S H720120F, & THOEEI /M
k%h%@£$®mﬁﬁﬁ%,&@ij_lkﬁéﬂ&w5
SOSEEREME D, L, BRREOT T4 2B
D7D, URBRET_RELFAETHD. ERICH LT
T=XT7F ¥i%, AT LANOERBMAKTFERICER
L, EITEDLD Rfish CORENTTE SN TND D E
WD VAT AOREERIRE ST HEEO—DE WL EE S
ZERTE, AEAERARLT LI LICRD. DFED, D
DB 2L, B, LR, EEEKOERNE e E 2R 5
BR, ZNOOHEREGEL, FERAMOA L H—T oA A%
ED X HIEGE  RET A0S 2 L ICBT B AR ek
RO - L ER LTS, SF Y, FERERMOMAKE
BfRD RS — L TRIBRSND VAT LOWEEET HLOTH
5. ZOWMEEHWCTEEDOEEES AT & - ik AT
A EETORAVAT N BFEME S AT Kl EEET IV
L, %t - AEOEKR 2T AL, EEHEEN ED X

IEE L TCVADEGITIL TN ZENRTES. OFD
AEHEWM O RS A, EIEWMSRE. ETEMRERR., EE T av A

EFERARR A X GUCRR L, BBV AT ARRO R 2
52 Liied. Zhik, RHLEZENDICERTLZ LI
L0, BIE LT 2 BRE LT < T2 6h o0 T BE AR B A ik
B kR O D LIRS,

Fr, ZOBEE, AIWESL 2ERICENTTbLS
MEBEZMELEAREBZADENTES. 2L, ALY

AT AN, Z b bHAKAFBMRO H D EE ORI )
LRV, BEE L THIWREZRIET O bDLEEZDZ
ENTELHDTHD. BT DHIC, Wi EDONTHESL
BLE, BN ESRILICO D LT, HEVAT LD
T—=XT I F X EBEZDHILITD. BT, T2 CTIREER
DA B =T A A% N—Ab L, BRI ERFEEZ L
MM HE Y 27 —0 b FERMEERFNES & 58
MRS LA T 7 ZNVRMOE RN R TN D THD.
ANIZBNT, Y27 —HEFY SERIZHONT, M
BLIZbONRM 3 THDH. UH/—7 4~ ARFRIIZX

PP 1 LB TE TV, BV 2 T RIS SR

BIREZMZ RN OMBER—T 3~ ARERTDH I ENTE,

o AR U CTEM R RE T 5. 0, ERR—T
~ VA FANSRE T E R 0IGE, %/17—@@4’ VA —
7:4xﬁw—»m5ﬂfwéﬁﬂ#E,&A?é%ﬁﬁﬁ
HERIZARD BT HEBLT 5 2 & AR EE R D ATREM: 2
TL %, 2FY, FEV a7 BEF AT LOH mmxt~h
EEODHIN, BRA—T 3~ ANDHKMEERBZ D E, R
K72 AT AORBELEZELND Z &Il 5.

EEELI-AE@EES - ,
EE-FAEREON BN D HASE | LW !
B Sl A FT RS IH | RIER §
I'lnl'l! ------ 1 1
FHAY d i
REAS % ! !
A
BT o8N
-ShERDNDIRER - SR AR BN
-ﬁﬁmﬁﬁtiiﬁ&i?’éﬁ*;
-mz -WEBRSN | SEHETRER
| p%pE-ES | MR
-mimamn [ p| BEEEES
folen AEINALRE S
|¥!$B§iﬁl§ ! %

X2 @BEAEPELENCR T AR LIRS S EE LT26E
(& 30wk 11, X 2 124, 51E)

A
N=74TYA .
1079V E
P2 |-mm e

P1

R1 R2 E)\éﬂﬁ

M3 EaF—HE A T 75RO LR
(BE k111 nE)

#£1 EFEWEMERO 17 —%7 7 F v | OREGRNAE
(BB w111, E15)

Ta-RAEY AT IN R E Y

Y - LB TOEEY SREERCEEWRERED
£ 5— B4R | MEAEA TR H# L
YRR e e ae BB ROEY & AN

Dk RRTOE EWMBEREO R
=AYk DRL ST AR R
FRBELEEIEYAE | EYASISEHEEWIEE
YFH5) EAR L | ORE Bl DT e
TTIVERRR) Tl S nmimtimons | BHORS kD%
ZEBEE NI A RO
=T AyhORH = Ak




T=x%T 7T v RORET A NCHT 5= — TV A ORI AR A

32 HEMB7—XITUOFYLEEMT—FTIFv

ARIETIE, OHTOXMGEME LT, VAT A2RNPLEH
L, HWEMRDICEIEN TEHARENENEB X LD
HThrAEY L, EEMRETRY P T ENO-E
EREW L AR D 7 —% 7 7 F % | OEIZSW T,
Bz Ipi@i A 1= CTHZ ENTE D, 22T, EETOE
WOERES 27 AOMEM[2,6,7] &, 38 LS LN
FAPEV AT AOBABICKE R FENENEE X HILD
IS, [EPN S FE T I ONE PN A A E AL Y 2RI
AT TINBDEAN NS D ERE L, O E Tz
5.

A T T TV ORI, BRI AR BT S 5
WROBRE BN LY, APEICET AT E AR L
TEREZERMLU T ZERFREL 25, Z0 L&, %k
VIHESR - FEBR - RATR AR T, tha iz 0 X ) e #
LTV Z B2y, ZoREICR W CREEHRM O ALK
FYEZBR L T Z 822D, 2 OB R ERGIED
FfRZm LT, B -RIE- I b—va R EMrbh,
AR & L TR ORI 22 BERFEZ /NS LT 2
EMTE, AV F—TxAREFHEL TN ZENTELA

RERSHD. ZORIREBEZSHNG, EFEWMOA T 7TV
TIINGEY 2 7 —TI~OBTIX, —o0ih e L TR LI
HEEZOLND.

Lmb,:@iiﬂ%kbti%%@FYw%?&%%J
X, M), REOEED o - AEFERAN & AR R 0O B R TE
THEEEBZTAREMENH D, BHRHEMOA 4 —T oA A
DR DIONT, EFEY [T —F%T7 7 F v] BEV=
7—{b L, AT 2 AR L T 54 7 7 7 MV
I, THHROBAIT L0 REEET 2 AP & E A - 2 & D3
KTpo T MRREE CIEZ, a2 VRNITIT S
ZEMAREE e oo LT, WHIFHEEICH DS Z LICX VIR
RABBEEELTCLED ZLIRDAREM DR DD, F, Mk
AL Z TR L I B SRR AFAE L, i 2t —
BLmHEERb a0, ko [7—%7 27 F v
EEESEL ZLIENETH LG ENZ N ENRBEZILND.

33 THA UEOEBRERMBEKRESE
ZETOMEmOEY, ANEPMSrDOANTHZHS DL
%k,%z%ht@$%f% B L L THICHES
T2EGHR LT TS ERHD Z L 2R L, £ O
EFONDHERICHL D FOEZ T BEMT D TREMZ KD
CLERHETHLLETDHIENMELEINRNI LIZHONT

Bk L1z, 2O ET, ZNbDH2 b EROBERIEICE
B3 22L&, oKXW FORGHIEZ A20ICHSTHD &

BEZBNDEVIGRERDICEST2. ET DT, dHoME
FREER M O BRI A B LT, S50 N LYORE>
<Y FOFRGFRBO—FMEIHEL TN H>ENIBEZSTH

R D HERISIT TEORRE — 107

L. ZOBEZFE, AROEY Z< OB THEmSh TE k.
LaL, A oM go<m HIZR T IZ OV T D Erm I3
B|BTHD. TOEDIT, KRBT, BLFZ0 L9 RNE
KON THEL TV DO THS.

ZITH, RbREMRATHE LT, FROR

7"(%;{'(1/\%7”:1/\

E3 %®ﬁA¢ﬁ@¢Tﬁ%ﬁﬁ%¢6ﬁ%@J WA
By B CGEim LTV 72, a—F—04F, 5,
L##b6ﬁﬁkki0ﬁm#ﬁéﬂéﬁﬁﬁ%ﬁbk%é
LOLT L. AEEL, bHAMMBROEENEETHY,
DAANETTA AL FEERREE D, F LT, B, HRE,
YRR, Tk e & ORMEN 2l SO CEELREETH
HZEIEBETE R,

—ODOFEFE LT, REEICRTINIZELELTLE L
2B R ARG, 10 4 OXHERERTE, B, #EFO M
FEN, 2=—7 S 0L, T UM 2R hoS—T
VU AD 4 HHEEA 30 AR TN L72NA A LT,

ZoOHRT, ENEELIMEORSE ST, TOFMEN
T &2 RTH L. EReEoiliiig 26, Mol
310 AAEEOEREG L L TEWIHMEZE TSR, =
NHOERAHEBIZOWTOMMIRE S B2 8088 5.
TfEERD E, == S FODH, T U a2
hR—=T = AZHOWT, ENEFERMLIT 24.0, 25.7,
25.0. 21.3 TH Y, MWHEFERNIT 215, 22.0. 26.0,
19.0 L2 oTW5. ZOHEE R D &, WM ERLOT
FA VEIZHDOWTOFHERZEE L TEWZ ER D B bind.
F7o, ENMERE, G804 HEIZOWT, BLTA
FUABRBITWAHE N H D EBEZHENTEEITH

T, ENMEERE 8.0, 6.2, 9.7, 15.2, #FSME
%J X 5.9, 11.2, 4.6, 32.3 £72>TWVW5A. ZZTiE
FEI N AR B O SO PR/ N & <, WM SE L O S )
HEZELIZRES B E/ROLNE. ZOHT, ok
R OT YA AT L 5HE O/ BRSNS 2 & A
fRCE %, EAMHEOFHHEESTOEE OFEEO T
ENEZER I 0.0, 1.7, 1.0, -2.7, ¥EAMEERTIX, -0.6,
0.1, 3.8, 3.1 /o TW5A. ENMEEMLIT, =2 b
=T v AERWCEI BT DMl DR /NS N
EERFL, MRS L CIET A LRI BT D R
WPV EL IR TND Z EN, il b, Efkcss. %
T 5T, ENEERRE, WUREORRICET 2 8EONT
AEWBMEABH Y, WM, TV R ERL
RRBARRR=T 5= AFRE LT A AN H D L&
ZONBAREERHD L NH L ThD. bbb, V7
NGB EEOTBOMELHD. ZTNHEHA THE LR
WD, AR E TIOREE LB OMERER 2B 68
LIRBETHDEVIRFGIS, FHLRNI L LD,

ZOXRIBIFERORHERE E BT, HHEETREROT VA

Zhli



108 HIf

Y ORI FA AARAFIEIC B R A2 M TV & 720y, REW
Bl TH D Apple £ iPod # R TH 5. iPod 1%, FH
LizRZ BN DI NMAR S S o7, 22— —D#E{EICE
T O A BT D7 5, MIRZIE TO RS B CREYE
E LT RER Z o OFECM BN EE L R L5ER™H D, — 1,
FPA B ERT D LK > TH—ORBEAID Z L34
BCh D& LIa, YREBIERSZ ViddbianZ Lz e
MAODMEITHEETE 2w, Zicx LT, Sony oD
Walkman 1%, BIfEO X 57 IC Fv 7z X b/ k, &
4[:753’C“é°f:H#,H\uf5¢’C“%, SFE VY, iPod MFEINTE LT
DIBETH, BAEHORY VERZNERTE ED LR WNAE &
o TWDHANDH D, 2—F—nb /5 &, PO THAL
THRAZRT BN, A RS E L5 2 L2, EEk
SHEHFTHZERTEDEEZLND. ZOBFIE, ZOX
272 IC Fy 7 ERHL & Lic Rl & e o THRE o 72
BIfETH, MU SN CWDERH D Z L IEAEL
XL L TERVDTIEARNWES D H.

4 FEdD

AR, ThETRBEShTELT %7 7 F v Hinx H
EBL, OB RS EECTHEET 5T A VIEOBRITHEH
T L AREEE RS 7. EARMIZIE, T A OIS
ST h, fMOMEERZ F.0 L Lzikima Y & 2 wfetk:
ERDICE T ThUE, REHEDEMER 2R BRI oW
Th, AR & FERIS, RISV 2R EHEROA]
WEETOTCVHIENBETEDLILEZERL TN, Fi,
THA 7 PRI DR RIZE L, AR AT o
TV ZERTEDLRRMEABRIZEEBEZX TN D.

S, Rim O E EIET 572 OfGEE IS H D4
TR L. DD, EHROBESHTT, TX5HE00 A
M, EBOICRORGEZ T TV 2 EBRETH D,

SE Xk

[1] Herbert A. Simon . The Sciences of the Artificial,
The MIT, Press. 1996.

[2] Tidd, J., Bessant, J. and Pavitt, K. Managing
Innovation: Integrating Technological Market and
Organizational Change, 2nd edition, Chichester,
John Wiley & Sons. 2001.

[3] Ulrich, K., “The Role of Product Architecture in the
Manufacturing Firm,” Research Policy, 24, pp.419-
440, 1995.

4 FEAMZE RO - FEX M. EVRRA-T %77
F . AEHE. 2001.

(6]  FEAPEZ:. BRIMEERH4r. ThAHTE. 2003.

6]  FEAKEZ:, AAROGOED I, HARREHH,

[10]

[11]

[12]

[13]

[14]

[15]

2004.

WHTEER . —BEAEEDO—T VAT A
1977.

BHEE. 7 V2 MIMERNE—FR KN b DE /5D
J5aR . NTT i, 1998.

REFIETE, WO, BRI, A LYo ML &
7 —%7 7 F ¥, CIRJE-J-158, MR KFRKFEPERE
B TER 8 B AR E B L AR TE o 2 —

2006.

FHHEEL BREN, [T =% T 7 Fx ) MRk
FEFEDOET MUICHT D098 —2 01 AEDE
L COREEE L AFEARE OB BFR O LR 7 EIC SV T
20 [MERFLAEFEY AR YD AL pp.141-146, 2004.

HHEE EFREL, (T—%T7 7T v MR LHE
FORG - EF/XTAmﬁ BT 5%, HA
R R R CHE 589 5. ppl69-176,

2005.

HHE BEEN, [T—%T7 7 F v MR HE
FAEFEICRBIT AR EROEY 2 7 — LI T 5542,
H AR AFHERim CE 28 595 5. ppl73-180,
2005.

O BRI, R B ORI DO ZEABITAE D AT
AEFERAN &R FEMRR OB RBRY 208 4 BIGR, AR
RETECRIRSCEE 5 598 5, ppl189-196, 2005.

S. Yoshida and T. Yashiro, 'Architecture' to analyze
the structure of organization system, PICMET2006.
G, W, RSOOSR S TREHE
W BT 5~ AAREFRERE T ICEENo.b
pp84-89. 2007.

FIEEE,



enPiT 71 2" 5 ALz

PEZERN RSB KA EE No.8, pp.109—113 (2014) [(FhHisT)

BiF 5% PBL &7 Y ¥ A )V BEF

Higk ks D

Project-based Distance Learning in enPiT Program

and Agile Teaching Material Development

Yoshihide Chubachi ¥

Abstract

Project-based distance learning is to develop software engineers who can work with project mem-

bers at distant places.

We have provided such educational environment in AIIT PBL. In this

paper, we will discuss two points of views as following. 1) Cloud base software development tools

for this kind of learning. 2) Agile teaching material development with novel video studio. The

combination of these concepts improves the efficiency of PBL for the students who want to learn

pragmatical software engineer skills.

Keywords: Project-based distance learning, PBL, Agile studio
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Abstract
In Advanced Institute of Industrial Technology, we have been carrying out the global PBL for

developing software in collaboration with foreign universities from 2008. Vietnam National

University, Hanoi and Universiti Brunei Darussalam participated in this global PBL last year. And

this year, Unitec Institute of Technology also participates in this global PBL. Then, we carried out a

collaborative project by the university of three countries as a new trial this year. In this paper, we

report about the summary of the global PBL of this year, and results.

Keywords: Global PBL, enPiT, RSNP, Robot service
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On the development of a retrieval tool of preprints for sharing

scholary papers

Take-Yuki Nagao ¥

Abstract
Preprints are important means to share research results among scientists. This note de-

scribes an on-going project to develop the ‘arcs’ tool to retrieve the source code of preprints.

The tool automates opeartions related to downloading of preprint archive from arXiv.org, en-

abling the user to mirror the preprint repository. It has a simple query tool to search the

downloaded source code tree for keywords. Features and usage of arcs are explained. The

reusable components of arcs are described concisely.

Keywords: e-print, preprint, retrieval tool

1 Infroduction

Preprints are important means to share research
results among scientists. After the submission of a
preprint to a preprint server such as arXiv.org [1], the
manuscript, commonly written in IATEX, is processed
into a human readable format like PDF (the portable
document format), and are made available for other
researchers together with metadata such as title, list
of authors, abstract etc. The preprint is then indexed
by search engines like Google Scholar, so that it can be
found and recognized by the scientists of the same or
a different field.

It is quite important to share and preserve the
(I#TEX or TEX) source code of preprints, because the
markups with macros facilitate the analysis of doc-
ument structure by machines, which would lead to
invention of new technology regarding scholarly pa-
pers in terms of visualization, indexing algorithms,
and other aspects. Also, the source code will help fu-
ture migration from one visualization technology to
another (to the web-based one with MathJax [2] for
instance). Activities of software developers intending
such migration would be accelerated if the software de-
velopers and the organizations operating the preprint

services would have a simple tool to synchoronize the
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source code repository. This is the motivation of the

development of the arcs tool described in this note.

2 Description of arcs

arcs [3]is a command line tool to retrieve the source
code of preprints. It is a free software distributed
under the MIT License. arcs retrieves the preprint
archive from arXiv.org via the arXiv Bulk Data Access
[4], and extract the source code to local filesystem.

Initialization is required before running arcs,

which can be done by invoking
> arcs init

from the shell. Tools and libraries required by arcs
are configured. A notice is displayed at this point re-
garding the settings of Amazon S3 and the file syn-
One should note that

arcs relies on Amazon Requester Pays Buckets (which

chronization tool s3cmd [5].

is required by arXiv Bulk Data Access) and the user is
charged for data transfer.
Downloading of preprints for year 2013, for example,

can be achieved by the following command.
> arcs syncsrc 2013

The retrieved archive files are stored in the workspace
in local filesystem and all of them are uncompressed
so that IATEX and EPS (Encapsulated PostScript) files
are available locally. The list of downloaded preprints

is stored in the index file and can be displayed by in-
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voking the walk subcommand:
> arcs walk

The above command shows the list of preprints in CSV
(Comma-Separated Values) style data. Similarly, TEX
and I4TEX files in the locally mirrored preprints can be
listed by the walk-tex subcommand.

Results of these “walk” subcommands can be com-
bined with other subcommands and/or external com-
For example, the lines of TEX or LTEX
files matching the keyword ‘CC-BY’ (meaning Cre-

mands.

ative Commons Attribution License) can be obtained

by pipelining subcommands (see the command below).

> arcs walk-tex | arcs grep CC-BY

The grep subcommand in the right hande side of the
pipe, iterates the external command grep for each file
listed by the walk-tex subcommand.
2.1 Automation of retrieval and deployment

arcs minimizes the laborious shell operations about
file retrieval and metadata manipulation that are re-
quired when mirroring and exploring the preprints.
The summary of the processes automated by arcs is

given below.

e Downloading the manifest files that contain lists
of chunks — a chunk is an archive file of multiple
preprints [4].

e Retrieving the chunks for the specified year (the
average size of a chunk is about 430MB for the
year 2013) — the same chunk is not retrieved
twice in order to limit data transfer.

e Scanning the chunks, building the list of preprints,
and detecting the archive type of each preprint —
the result is stored for later use.

e Extracting the source code of preprints from
archives and storing in local filesystem — it en-

ables processing of preprints by existing tools.

2.2 Components

The main components of arcs are listed below.

e (Launcher Framework) An extensible script-
ing framework for creating a command contain-
ing multiple subcommands written in various pro-
gramming languages.

e (CSV Streaming Library) A stream processing
and manipulation library for CSV data.

ATCS teteiieearananeananans Workspace of arcs
bin/arcs..eeeeeeenen... Top-level launcher
etC/ i Configuration directory
lib/sng/ext/ ......... Extension registry
1ib/sng/ cevevieinnnenn.. Library directory
o) /AN Package directory

Fig. 1 File layout of arcs

e (Preprint Downloader) A collection of subcom-
mands to download the source code of preprints
from arXiv.org by using s3cmd, Launcher Frame-

work and CSV Streaming Library.

The first two items are the key components of arcs
designed for general purpose. These components are
detailed below.

3 Launcher Framework

As is shown in the above examples, arcs is a
launcher command or a toolbox containing several
subcommands. It adopts the following command-line

syntax, which is commonly used by many softwares.

> arcs <subcommand> [options]

When invoked, the launcher looks for the implemen-
tation of the subcommand in the package directory
(named pkg, see Fig. 1), and runs the implementa-
tion with the specified options. More than 80 subcom-
mands are defined currently and the user can define
new commands in the package directory to extend the
framework.

Launcher Framework supports various program-
ming languages for writing subcommands. It is also
fairly easy to support new languages. Currently sup-
ported languages include Bourne Shell, Bash, Perl,
Python, sed, AWK, C, C++, C# and Node.js. For ex-
ample, the init subcommand is implemented using
Bourne Shell and located at pkg/arcs/init.sh.

Compilation languages can seamlessly be adopted
for implementation of subcommands as well as script-
ing languages. The launcher framework is in charge of
compilation and the executable is cached for later use.
When recompilation is needed (e.g. in case of modifi-
cation of the code), the user has to reset the cache by

running reset subcommand.
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3.1 Encapsulation of implementation language
Launcher Framework hides the implementation lan-

guage so that the end user does not have to care

When

the launcher searches the specified subcommand, it

about it. This is done by using suffix rules.

looks for files in the package directory recursively and
locate the one that matches subcommand except file
extension. For example parse-manifest, which is
for parsing of the arXiv manifest files, is located on
pkg/arxiv/parse-manifest.node. js. The file ex-
tension (or suffix) is node. js in this case and the pre-
fix is parse-manifest. The prefix is recognized as
the subcommand name.

The extension registry of Launcher Framework
is a configuration directory to map a file exten-
sion to its implemetation language. The exten-
sion registry is located at 1ib/sng/ext. Any sup-
ported file extension has a corresponding invoca-
tion script named run.sh under a sub-directory
of the extension registry = The name of the sub-
directory is identical to the file extension. For
example, the invocation script of parse-manifest
is lib/sng/ext/node.js/run.sh. The launcher
framework invokes the implementation of the subcom-
mand by running it through the invocation script. The
rules described above enable Launcher Framework to

encapsulate implementation languages.

4 CSV Streaming Library

CSV Streaming Library of arcs is designed to fa-
cilitate the manipulation of metadata regarding recur-
sively archived data. Recursively archived data here
means data which are archives of multiple items that
are also archives themselves. The preprint repository
can be regarded as recursively archived data and it is
not the only example. Such data are commonly ob-
served for sharing large amounts of data.

4.1 Adopting CSV

CSV is a well-known data format for encoding a list
of records [6]. A CSV file is a concatenation of records
by the newline (commonly CR (Carriage Return) fol-
lowed by LF (Line Feed)). A record or a row is the con-
catenation of cells by the delimiter (commonly comma
(,)). A cell is a data element basically in text and must
be enclosed by double quotes (") if it contains non-text
characters such as the delimiter or the newline. The

quotes are not required if no cells contain the delim-

iter or the newline— let us call the condition the cell
condition in this note.

CSV is chosen as an intermediate data format
of arcs because most of the attributes needed by
preprint metadata is alpha numeric (except for several
special characters). Also CSV data can easily interop-
erate with existing text processing tools such as sed,
AWK and grep — an XML file needs parsing of the
whole content and data transformation. The cell con-
dition is required for this interoperation to work, how-
ever. arcs currently uses the vertical bar (|) as the
delimiter and LF as the newline. The vertical bar is
needed to satisfy the cell condition, because some au-
thors use the comma (, ) in the filename.

4.2 Hierarchy

The preprint repository provided by arXiv.org via

arXiv Bulk Data Access has the following hierarchical

structure (see [4] for details).

1. Manifest file containing the list of chunks

2. Chunk (a compressed archive of preprints)

3. Compressed preprints in a chunk (each preprint
corresponding to a single entry in the chunk)

4. File items of the source code (TEX, I4TEX and other

auxiliary files) in a compressed preprint

The first three levels are managed by arXiv.org and so
filenames and file layouts have rules. The last level is
due to the author(s) of each preprint and so the data
are unstructured and may arbitrarily be complicated
— the depth of sub-directories is unlimited.

Each of the above levels has its own “metadata” to
describe level-specific information. The metadata and
related subcommands of arcs are summarized below.
The heading number refers to the corresponding level

in the above hierarchy.

1. The top-level metadata are stored in the manifest
file, which contains a list of chunk information.
Filename, filesize, timestamp, sequence number
within month, and the MD5 (Message Digest Al-
gorithm 5 [7]) checksum of the chunk are included
in the metadata. The manifest file also contains
the first and the last preprint identifier and the
number of preprints in the chunk. The walkm sub-
command shows the metadata at this level.

2. A chunk has a list of archive items (i.e. preprints)

as metadata. The item information includes file-
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arcs walk—items \
having date_ymd ’'"2013—-01" \

tex—deriv \

arcs
arcs
select tex_file \

body \

xargs —I{} file —b —mime-type

|

|

| arcs
| arcs
|

“data/var/{}”

Fig. 2 A script to list mimetypes of files for January
2013 (lines 1-5 are the query to enumerate file items)

name, filesize and timestamp. The walk subcom-
mand is designed to list the metadata at this level.

3. A preprint is either a PDF file (possibly com-
pressed) or a compressed archive of TEX or IXTEX
code [8]. In the former case, the hierarchy ends at
this level and the metadata is the path of the PDF
file. In the latter case, the compressed archive con-
tains a list of file items of the preprint as meta-
data. A file item is either a source code, an image
file for figure or other auxiliary data. Filename,
filesize and timestamp are included in the item
information. A program is needed to detect the
type of preprint regarding whether a preprint is a
PDF file or an compressed archive of source code
(an implementation is given as the detect-type
subcommand) and so the detected type should
also be considered as part of the metadata. The
walk-items subcommand can be used to see the
metadata at this level. The list of file items with
extensions . tex can be obtained by the walk-tex
subcommand.

4. The metadata at this level includes the path of file
item. The format and the contents of file item de-
pend on the preprint. Filetype-specific informa-

tion can be obtained by using existing tools like

the file command (as shown in Fig. 2).

4.3 Features
CSV Streaming Library has the following features

required to manipulate the metadata described above.

1. Conversion of the manifest file (in XML) to CSV.

2. Column manipulation including addition, removal
and selection of columns — e.g. the select sub-
command in Fig. 2 drops all columns from the
stream except the ones specified by the arguments.

3. Attribute derivation — e.g. the tex-deriv sub-

command in Fig. 2 introduces a new column,

named tex_file, defining the value to be the con-
catenation of values in some other columns.

4. Record filtering by regular expression — e.g.
having subcommand in Fig. 2 filters the rows
such that the attribute value of date_ymd, mean-
ing the date of preprint, has the prefix 2013-01.

5. Serialization — store/restore the CSV data to/from

a compressed file.

5 Conclusion

In this note, arcs is briefly described with focus
on Launcher Framework and CSV Streaming Library,
which are the key reusable components. Scholarly pa-
pers have longer life than other kinds of data, and so it
is important to have multiple means to preserve them.
By using arcs, any researcher, including experts and
non-experts of information systems, can easily retrieve

and preserve the preprints on his/her own.
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public class ConsumptionTaxCalculator ({

private BigDecimal price;

private Date effectiveDate;

private TaxItem item;

private boolean isTaxed;

private CalculateConsumptionTax calculator;
private RoundingAmount rounder;

public ConsumptionTaxCalculator (
BigDecimal price,
Date effectiveDate,
TaxItem item,
Boolean isTaxed,
CalculateConsumptionTax calculator,
RoundingAmount rounder) {
this.price = price;
this.effectiveDate = effectiveDate;
this.item = item;
this.isTaxed = isTaxed;
this.calculator = calculator;
this.rounder = rounder;

}

public BigDecimal getConsumptionTaxAmount () {
return calculator.calcConsumptionTax (effectiveDate,
price, item, isTaxed);

}

public BigDecimal getConsumptionTaxAmountRounded() {
return rounder.round(getConsumptionTaxAmount ());
}
}

5 =— Ffi| 1 : ConsumptionTaxCalculator.java

33— R4l 2 : CalculateConsumptionTax.java

AL B, FERRBLT &
Singleton OfFEIZK LTI Java @ enum BlEZ 5 2 &
THEIL TS0 6).

public enum CalculateConsumptionTax {
AL
@Override
public BigDecimal calcConsumptionTax (Date effectiveDate,
BigDecimal price, TaxItem item, boolean isTaxed) {
TaxRate rate = findRate(item, effectiveDate);
BigDecimal number = BigDecimal.valueOf (rate.getRate());
BigDecimal p = BigDecimal.valueOf (100);
return price.multiply (number) .divide (p);
}
by

HBL
/) AA—=T
}
I
B {
/) AA—=TH

bi

public TaxRate findRate (TaxItem item, Date effectiveDate) {
return TaxRate.getTaxRate(item, effectiveDate);

}

public abstract BigDecimal calcConsumptionTax (
Date effectiveDate,
BigDecimal price,
TaxItem item,
boolean isTaxed);

6 =2 — K 2: CalculateConsumptionTax.java

HEBE R Yy 7 2 ET 5.

O— KR4Il 3 : TaxRate.java
Bl s T 2, FEEF A TIHIROILEEZ BB L, 5%

ML L TR EEITHRTEIC > T D, BLFEIZIIRLE
TEDOPENED BN TR, 22 LA LS &,

A2 WM ORISR A2 EXR L7202 7).

public class TaxRate {
private TaxRateType type;
private TaxItem taxItem;
private Date startedDate;
private Date endedDate;
private int rate;
private Unit unit;

public static List<TaxRate>
$instances = new ArrayList<TaxRate>();

public TaxRate (TaxRateType type,
TaxItem item,
Date startedDate,
Date endedDate,
int rate,
Unit unit) {
this.type = type;
this.taxItem = item;
this.startedDate = startedDate;
this.endedDate = endedDate;
this.rate = rate;
this.unit = unit;

}

public static TaxRate getTaxRate (TaxItem item, Date date) {
for (TaxRate t : Sinstances) {
if (t.getTaxItem() == item &&
t.getStartedDate () .compareTo (date) <= 0 &&
t.getEndedDate () .compareTo (date) >= 0 ) {
return t;
}
}

return null;

7 =— N 3: TaxRate.java
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Improvement of Fault-tolerant Routing Algorithms in Dual-cube Networks

Hidemi Yukita ¥ Antoine Bossard 2 Keiichi Kaneko V

Abstract
Extending the popular hypercube topology, Li et al. have proposed the dual-cube topology as

a high-performance interconnection network for parallel systems. Jiang et al. have described a

fault-tolerant routing algorithm in a hypercube.

To achieve fault tolerance, they have used a

safety-level mechanism. In addition, the same authors described a fault-tolerant routing algorithm

in a dual-cube, this time relying on a limited safety-level mechanism. In this paper, we propose

several new routing algorithms in a dual-cube that are based on limited safety levels and that

improve fault tolerance compared to the conventional routing method.

Keywords: interconnection network, system dependability, fault tolerance, parallel system,

multi-computer
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Preliminary Comparative Study of Satisfaction of Convention Attendees
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Abstract

Convention is one of the most promising field of tourism industry and has been presented some

important contributions in this decades. Contribution by Oppermann and Chon in 1997 introduces

that motivation of attending convention is focused in four attributes, personal/business factors,

association/conference factors, locational factors, and intervening opportunities. Oppermann in his

contribution in 1998 also analyzed these attributes based on attendees' education and career. From

the international event point of view, it is important to analyze and know how the convention

planners can invite foreign attendees. This makes them re-visit the convention site again in their

personal trip. This paper focuses on attendees’ motivation and satisfaction to attend the

academic/professional convention and analyze the difference between attendees country and areas

where they live. The investigation clarifies the gap in values of international conference between

Japanese and foreigners.

Keywords: Conventions, customer satisfaction, comparative study.

1 Introduction

Convention industry is one of the most important fields
of tourism industry and its development can enhance the
quality of infrastructure of city. Most of local cities and
towns have a lot of issues how they invite a lot of
conventions and convention visitors. As same as it, most
of convention planners do not have a good knowledge of
planning their convention to get a lot of attendees for
their event. As one of start point for the good solution, it is
better for them to know what is needed by convention
attendees. Oppermann and Chon proposed the decision-
making model of convention participants with four
factors; personal/business factors, association/conference
factors, locational factors, and intervening opportunities
[1]. Personal/business factors include participants’ health,
finances, time availability, family, funding, professional
advancement, and desire to learn. Desire to learn relates
participants’ educational opportunity to attend the

convention.  Association/conference factors include

involvement of association, peer recognition, professional
contacts, personal interactions, and global community.
factors include destination

Locational image,

transportation cost, accessibility, accommodation cost,
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climate, pre/post activities, and previous experience.
Intervening opportunities include other conferences and
vacations, and other items. Most of these factors are
important to be considered to analyze participants’
decision-making on conference participation, however
conference planners cannot control most of two former
factors to plan the event in order to increase attendees
loyalty of participation of the convention. Tanford,
Montgomery, and Nelson analyzed important factors of
motivation of attendance, participants’ satisfaction and
loyalty and showed that they are influenced by five
factors; program, networking, external activities, location,
and cost [2]. Normally, conference organizer carefully
arranges the conference program to attract participants.
Otherwise, conference finance condition sometimes is
aggravated unless convention gets a plenty number of
attendees. Since regional price is different between local
cities and metropolitan area, decision of conference venue
for planner is deeply related with financial aspects as well
as conference program.

In academic conferences, number of paper submission
becomes a major preoccupation for convention planners.
Conference sometimes reviews the submitted papers and
only authors whose papers are accepted can register the
conference. If the conference has a policy of acceptance
rate like 33%, one hundred authors out of three hundred
authors are accepted to register for the conference when
three hundred papers are submitted to the conference.

When the break-even point is 120 registrations from
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attendees, conference planners may have to reconsider
the content of conference schedule and social function
because the number of registration is below the break-
even point. As a practical measure, understanding
important factors about convention environment, system,
and some other conditions helps convention planners to
choose the venue and hold the event because these factors
are related with the motivation and satisfaction of
participation to the conference for potential attendees.
This paper, as preliminary comparative study, focuses
on what is different about satisfaction and motivation to
attend the international academic conference between
Japanese and foreigners. The contribution of this study is
to clarify how convention planners build up their

conventions.
2 Related Work

Oppermann analyzed convention perceptions from both
small and large event planners in United States and
showed the importance of four factors including facilities,
cost, image/recreation, and general location. From this
analysis, the destination image by large and small
convention planner is scored.

Zhang et al. [4] proposed a refined model of factors
affecting convention participation decision-making in
relation with contribution by Oppermann and Chon [1].
However, this study is based on only literature review and
did not provide any evaluations for their proposal.

Severt et al. [5] examined attendees’ motivation and
satisfaction, however this were investigated at national
events and thus does not contain knowledge of
international customers mix.

Wu and Weber [6] assessed convention participants'
perceptions of the importance of select venue facilities,
attributes and services. Yoo and Chon [7] examined
convention participation decision-making with five
demensions: (a) destination stimuli, (b) professional and
social  networking  opportunities, (c¢) educational
opportunities, (d) safety and health situation, and (e)
travelability. The contribution is elaborated to be
analyzed with 17 items categorized above 5 dimensions.
However, these researches lack the attributes to be
needed in international academic event.

Kim et al focused on the customer satisfaction on social
function where is served food and drink in the conference
and the contribution provides important suggestions

about intention of return at the corporate conference [8].

However, in academic conference, it is not practical for
attendees’ intention to return by food function due to
strong finance limitation because most of them are non-
profit organization and event.

Breiter and Milman analyzed convention participants
evaluation on services and facilities with importance-
performance gap model [9]. However, this study did not
investigate the attendees’ satisfaction in the international
academic conference.
et al [10]

facilitators for conference attendees. The

Rittichainuwat analyzed motivation,
inhibitors,
investigation revealed Sightseeing, Self-enhancement,
and Business and association activities affects conference
attendees motivation to attend the conference. Conference
and personal constraints, distance, time, and money lead
to lack of motivation in attending conference.
Facilitators for attendees to enhance motivation are
clarified as affordability and availability of time,
family/spouse, and distance and ease of access.

DiPietro et al investigated decision-making process of
choosing the destination and venue difference between
meeting and exhibition planners [11]. Meeting and
exhibition planners’ decision-making 1is based on
estimation of success of organized event.

Bauer et al investigated attendees’ motivation and
satisfaction to attend the event [12]. This study examined
customer estimated satisfaction in international
convention ITU Telecom World 2006 held in Hong Kong
and clarified what event organizers have their strategy to
make successful event met the needs of event attendees.
However, the study handled mega-convention in
industrial domain and did not clarify the property of
customers’ motivation and satisfaction in international
academic conference.

Fawzy [13] established a conceptual model of
associations’ convention venue selection process and it
helps convention planners and facilities understand their
approximate marketing strategies to improve customers’
satisfaction.

Choi [14] analyzed attendees satisfaction with eight
factors: price (meeting room rates, sleeping room rates,
etc.), quality of sleeping rooms (room amenities, etc.),
hotel personnel (friendliness, efficiency of check-in/-out,
etc.), affordability

overall of destination (cultural

attractions and sightseeing, major events/exhibits,

hospitality of local community, etc.), quality of meeting

rooms (lighting, climate, design, etc.), inventory (number
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of meeting room, banquet space, etc.), location (shopping,
restaurant, etc.), and quality of convenient services
(availability of on-site recreational facilities and
availability of business services). However, the study
focuses on the convention planners’ satisfaction and does
not refers the customers’ satisfaction with answering

questionnaires from attendees.
3 Methodology

3.1 Condition

Examination of attendees motivation and satisfaction
was conducted at three international academic conference
held in Las Vegas, USA, Taiyuan, China, and Kitakyushu,
Japan. Number of total participants was around 500. The
attendees answered the prepared questions on
questionnaire sheet right before attending the conference,
because the result may be affected by the convention
environment and situation if the investigation was
conducted during/after the conference. Questionees are

not explained the purpose of this investigation.

3.2 Questionnaire items

The questions consists of 6 parts: general questions, (A)
Conference Publication and Social Event, (B) Travel and
Stay, (C) General purpose of your participation to the
international conference, (D) Conference Venue, and (E)
Facilities. In general questions, answerers fill out their
personal information. In (A) to (E), answerer chooses the
importance of their thinking on scale 1(less important) to

5(most important). The below shows the question items.

Question items
General questions
1. Gender (female, male or unknown)
2 Age group (20s, 30s, etc. )
3. Country
4 Position of university/college (full professor,

lecturer, etc. )

o

Hired type (permanent, parti-time, etc. )
Experience of attending academic conference (1 to
3 per year, 4-6 per year, etc. )

Factor 1: (A) Conference Publication and Social Event

1. Getting PRINTED Conference
proceedings/publications.

2. Getting USB/CD-ROM proceedings.

3. Conference Welcome Reception is an important

social function.

4. Quality of food at Dinner banquet.

5. Buffet style dinner banquet.

6. Buffet style lunch.

7. Alcoholic drink (e.g. beer, red wine, ...) should be
served at banquet.

8. An excursion program provided by the conference.

Factor 2: (B) Travel and Stay

1. Offering useful information about travel at the
conference webpage.
2. Offering useful information about your stay/hotel

at the conference webpage.

3. Non-stop international flight from foreign
countries to the convention venue.

4. Convenient public transportation system from
airport/station to convention center.

5. Low cost public transportation to get to
conference venue from airport.

6. Short transportation time to get a conference

venue from a nearest airport.
Reasonable local transportation fares.
Ease of visa application.
Information sign written in major languages (e.g.
English, etc.) in the convention venue.

10.  Availability of free WI-FI in hotel guest room.

11. Highly leveled accommodation service.

12. Reasonable accommodation (hotel guest room)
fees.

13. Information sign written in major languages (e.g.
English, etc.) in the hotel.

Factor 3: (C) General purpose of your participation to the

international conference

1. Educational purpose.
Opportunities for Networking.
Job opportunities.

Interesting conference programs.
Career development.

Association related activities.
Personal development.

Visiting friends and relatives.

o R A

Escape from routine.

-
o

Conference committee requested you to attend
the conference.

Factor 4: (D) Conference Venue

1. Safety and security of the destination/venues.
2 Many historical sites at host destination.

3. Beautiful scenery at host destination.

4 Destination with unique culture.
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Table 1: Respondent Profile

Table 2: Factors of important value in the conference

Demographics Percent of sample Factors and items Mean SD
Gender Respondents
Female 13.3% A)-3
Male 85.3% All 3.511 0.996
Unknown 1.4% Japanese 3.297 0.955
Country and Gender Foreigners 3.854 0.97
Japanese 59.1% A)-7
Female (4.9%) All 2.87 1.697
Male (53.8%) Japanese 3.139 1.212
Unknown (0.3%) Foreigners 2.437 1.327
Foreigners 40.9% (B)-8
Female (8.4%) All 3.543 1.133
Male (31.5%) Japanese 3.38 0.922
Unknown (1.0%) Foreigners 3.806 1.215
Age (O
70s or older 1% All 4.022 0.873
60s 3.1% Japanese 3.866 0.873
50s 12.2% Foreigners 4.269 0.973
40s 23.8% (©)-2
30s 21.7% All 3.765 0.851
20s 37.1% Japanese 3.599 0.903
Position Foreigners 4.04 0.889
Faculty and Staff 57.0% (0)-3
Students 43.0% All 2.941 1.256
N=286 Japanese 2.849 0.979
Foreigners 3.087 1.302
(D)-1
5. A variety of local festivals/events. All 4.045 0.96
6. Availability of recreational resources. Japanese 3.933 0.948
7. Number of available options of excursion. Foreigners 4.998 1.004
8. Friendly attributes of residents for visitors. (F)-3
9. Shopping and souvenir. All 3.743 0.862
10. A variety of nightlife. Japanese 3.594 0.823
Factor 5: (E) Facilities Foreigners 3.99 1.034
1. Well-developed facility for people with disability. (B)-5
2 Availability of day care center for kids. All 3743 0.825
3. Cleanliness of venue’s restroom. Japanese 3,659 0.815
4 Information sign written in major languages (e.g. Foreigners 3.881 1.027

English, etc.) in the conference center. D Standard deviation

5. Comfortable rest area.
4 Result . .
was 286. The summary of result is shown in Table 1.
4.1 General Questions Foreigners contents are Australia, Austria, Canada,
In this preliminary comparative study, the result China, Czech Republic, Egypt, France, Indonesia, Italy,

focuses on gender and country. Number of respondent (N) Korea, Malaysia, Mexico, Poland, Saudi Arabia, Spain,
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Figure 3: Graphics

Taiwan, Tanzania, Thailand, Tonga, United Kingdom,
USA, and Viet Nam.
4.2 Motivation and Satisfaction

To clarify the major difference between Japanese and
foreigners, this paper explains these nine factors: (A)-3,
(-7, B)-8, (C)-1, (0)-2, (C)-3, (D)-1, (E)-3 and (E)-5. Table
2 shows the result of survey. In regard with the
importance of conference welcome reception is an
important social function, foreigners expect to attend the
welcome reception more than Japanese. This result may
have correlation with (C)-1 to (C)-3. In fact, Foreigners
answered the importance of educational purpose,
opportunities for networking, and job opportunities in
general purpose of your participation to the international
conference. In (A)-7, foreigners does not answered that
the alcoholic drink is not important in the social function.

Because of religion or culture, this result may be

appeared. In (B)-8, this result can be easily explained
because Japanese people does not need to get visa when
they visit a lot of country. In (C)-1, foreigners have more
motivation to attend the conference for their educational
development or learning new information. In (C)-2,
networking is also important factor for foreigners. In (D)-1,
over 50% of foreigners answered that it is important to
keep safety and security when they attend the conference.
This result may show Japan is a safe county. In (E)-3,
over 35% of foreigners answered that cleanness of
restroom in conference facility is important. In (E)-5, as
well as (E)-3, a lot of foreigners answered comfortable rest

areas in the facility is important.
5 Discussions

In the future investigation, correlations between (A)-3

and (C)-1 to (C)-3 are needed to be analyzed by some
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statistical tests. And also, the ratio of conference welcome
reception attendees is needed to examine. If actual
number of welcome reception attendees by foreigners are
more than Japanese, degree of precision of this survey can
be increased. In (A)-7, extra analysis is needed; the
correlation of thought by country will give further
suggestions.

In this paper, only simple analyses are shown as
preliminary study. The extended study needs to deal with
analyzing tendency of age, position, countries, and factor-
to-factor correlations. For example, it makes a clear to
understand what educational academic conference
planners have to prepare the conference, because most of
attendees can be expected as students. In academic
conference for scholar, conference planners may have to
prepare different type of social function comparing with
educational event. The future work includes to clarify
these analyzing the answer from respondents by data

mining and some statistical tests.
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KAIZEN in Botswana Government

— Report from JICA Senior Volunteer —

Ko Ito?

Abstract

Author applied to the volunteer of JICA (Japan International Cooperation Agency) and was
assigned to the Botswana Public Service College (BPSC) from Aug. 2014 to Jun. 2016. The mission

of this assignment is to implement KAIZEN in Botswana government through training services.

This paper introduce the current situation of Botswana government and three major activities

supposed to be done during assignment period. The activities include the launch of new training

course, Leader Development Program, and KAIZEN activities in BPSC.
Keywords: KAIZEN, Botswana, Public Service, JICA
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Optimal Control of Adaptive Structures using

Genetic Programming

Sourav Kundu?

Abstract

Variable Geometry (VG) structures face challenges in accuracy and knowledge of the structural

characteristics and attainment of coordinated motion of a large number of actuators. The key is to

directly control parameters of the structural forces or relative displacements. The overall control

goal defined by a given objective function to be implemented requires the most efficient rules to

control the key parameters of the structure, which have to be explicitly defined. The alternative is

to search from a large number of candidate rules using adaptive search. This paper uses Genetic

Programming to derive those optimal control rules for VG structures. The results achieved for a 10-

module 2D VG structure are illustrated.

Keywords: Variable Geometry Structures (VGT), Genetic Programming, Optimal Control Rules

1 Introduction

Variable Geometry (VG) structures have in past
provided solutions to many anticipated challenges of
space and other applications. A VG structure is a class of
adaptive structure that allows controlled alteration of
system states to bring about large controlled geometric
changes from a random initial geometry or a compact one,
to a final distributed geometric configuration. In control of
VG structures, the important aspect is observation and
control of the basic parameters of the structure that
include internal forces, relative deformation, and internal
strain energy at a local level. Autonomous distributed
control rules seem to provide a framework to achieve this.
One begins with a particular rule, which has been
constructed to satisfy all the constraints. Then a sequence

of “moves” is made in the space of possible rules with each

move arranged such that the constraints are still satisfied.

In simplest cases, each move is chosen to yield a rule,
which is more optimal, or considered having a lower “cost
function”. Here the structure itself provides the
communication between sensors and actuators by its
capability to transmit force information. By design, the
structure can provide global information by monitoring

subsets of internal forces. Some potential challenges of

Received on 2014-10-24
1) Knowledge Solutions Group Inc. (Y.K.)
Tokyo, Japan. kundu@ksgcorp.com

using external forces and inertial acceleration
measurements to control VG structures are:

1. [Extremely accurate real time knowledge of the
structural characteristics is necessary to control the
structure. The controller forces are potentially
destabilizing and couples with the rigid body
motions.

2. High-speed  processors are  necessary to
simultaneously control all actuators and detect
erroneous signals or output from faulty sensors and
actuators.

3. The inertial actuators are not suitable for quasi-
static adjustments and adjustments of internal
structural forces or strain energy.

4. The system is not robust.

A control strategy, based on the autonomous distributed
criteria is presented here which makes independent
adjustments to internal structural forces by actuators
that are controlled by genetically learned control rules
that have hierarchical dependence, to produce global
effect from local length adjustments only. It is shown how
these rules can be learned by using a GP. Section 2 gives
a brief outline VG structures, section 3 describes the GP
encoding of the rules followed by a numerical application

presented in section 4.

2 Variable Geometry Truss

Figure 1 illustrates a typical example two-dimensional

VG structure. The fundamental module of this structure
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is a rectangular truss composed of an adjustable diagonal
member and three fixed members with length L. The VG
structure is constructed of n basic modules serially. Thus,
the repetition of the basic module in the longitudinal
direction forms the whole structure of the VG truss
structure. By controlling the lengths of the diagonal
member in each module, we can change the configuration
of the VG structure into an arbitrary posture in two-
dimensional space. The motion the VG structure is highly
flexible, but its rigidity is inherently high. The elastic and
vibrational properties of the VG truss structures vary
depending on its configuration. The initial configuration
of the statically determinate structure and its end-effector

position (point where the force P is applied in Fig. 1), are

given by initial length of the adjustable diagonal members.

The final optimal configuration of the structure, the final
optimal positions of the end-effector as well as the optimal
trajectory from initial to final, are sought for by
minimization of predetermined evaluation criteria. The
control rules that the GP evolves take these evaluation
criteria into their account. The objective here is to
achieve a minimum compliance structure. The GP
genetically breeds the control rules that interact at local
level (in one module of the structure), using local stress
and sensitivity information only, while trying to achieve a
global behavior, which will adapt to a maximum stiffness
posture from any starting arbitrary posture, for any given
load direction (angle of force P in Fig. 1). Consequently,
maximum stiffness posture will also mean that total
strain energy of the structure is minimized. The objective

function used for this minimization procedure is :

n—1
ue,.o,...,0, )= ZMm — min.......... (1)
m=0
Subject to : ¢ = constant. (refer Fig. 1). Where U = Total
strain energy, U, = strain energy of the m™ module,

and ¢ = Direction of load. We prescribe the global
coordinates (x,y) as situated at the left hand side bottom
node of the lowest module. In the simulation procedure of
the VG structure we first analyze an initial random
configuration of the VG structure by Finite Element
Method (FEM). To do this we use the stress values noted
by the stress sensors #0 - #3) (refer Fig. 1). We then
determine the control value by control rules. We use these

control values as a feedback to re-configure the VG

structure. After this, we re-analyze the total structure by
the FEM program and test for convergence to given
criteria. While convergence criteria are not satisfied, we
perform the above steps iteratively as shown in Fig. 4.

The control variable is 8(m) as marked in Fig. 1.

3 Encoding of GP Trees

The representation and encoding technique for the
autonomous distributed control rules by tree structure of
the GP is outlined here. The control program that we
propose, consists of three types of tree structures. The
hierarchical organization of each GP tree makes it
possible to evaluate an output of the actuator, given the
present state of the system which pertains to information
on key parameters significant to the VG structure. There

are four basic trees.

Stress sensor Module n-1
#3
Stress sensor L Stress sensor
#2 r(t #1
7 M

N
Stress sensor
#0 0(m)
Module 1
Unit Module m Module 0
#0

Figure 1 Model of Variable Geometry Structure.

1. Main_tree: This tree is on the top level of the
hierarchy and performs Boolean operations on the
values returned by trees at the lower level (eg.
control_tree condition_tree select_rule tree). The

Function set at this level of the Main_tree consists of
three elements:

@ Prog2:

executes them.

takes 2 arguments and sequentially
@ Condition: takes 2 arguments.
@ Select_rule: takes one argument.
Terminal set consists of only one operation, which is
termed as Action that always calls a tree from the lower
level of the hierarchy, and returns the value computed by
the called tree back to the higher level.
2. Condition_tree and 3. Select_rule_tree: As we

descend down the hierarchy, the 'action' module in
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the Main_tree above calls the Condition_tree and/or
the Select_rule_tree at the next lower level. These
trees store and use the vital information relating to
the VG structure of the neighboring modules (upper
and lower modules) at the time step when the
calculations are being made. The Function set of
these trees have four of the standard mathematical
entities (+, -, *, Not). The Terminal set consists of
only one expression: m_stress. This "m_stress', which
is shown in equation (2) below is the difference
between stress of a member of the module of the VG
structure which is presently being considered, and
the average stress of corresponding member of the
immediate upper and lower modules. This tree
returns a value (condition of the module) which is
either of 1, 0 or -1 by calculating “m_stress of each
member in the corresponding module.
where Ofs,m,) means stress value of ' member
m__stress_i = o(s,m,) —{O'(S,m+ Li)+ cr(s,m—l,i}/Z ......... 2
s _stress i= {O'(S,m, i)—o(s—1, m,i}/AHm....(i =0123)....... 6)
(#0,1,2,3) of mtt Module (current considered Module,
m=0,1,...r1) at P adaptive step (present adaptive step,
50,1,...STEPMAX). The Function set of this tree restricts
the control values between -3 and +3, and produces
incremental control values for each module of the
structure. Note that while calculating “m_stress’ the VG
truss structure is considered with periodic boundaries,

that is, bottom-most module becomes an "upper" module

Control value
AO(m

Control program //
4 - )

for the top-most module.

Actuator

i

return
value

Select_rule

_tree
Local information
o(s,m,i)

_15,\
NI

l \C Stress

\)—1 sensor

Figure 2. The hierarchical relationship of Main_tree,

Condition_tree, Select_rule_tree, Control_tree and others

4. Control_tree : The Control_tree has similar Function
set as in Condition_tree and Select_rule_tree but the
Terminal set is the expression: s stress. The

"s stress' which is shown in equation (3) above is the

stress sensitivity of each member of the module that

is calculated from the present iteration step and the
previous one. This tree forms the local control rule by
calculating s _stress of each member of the module.

Since this control program can make necessary

changes to the control values by considering the

different states of the VG structure, as well as the
relationship to upper and lower module, a variety of
control values can be produced. Fig. 2 shows the
hierarchical relationship of the three tree structures.

Condition_tree, Select _rule tree, Control tree 1is

called by corresponding node of Main_tree, and they

return their values to Main_tree.

New GP crossover operator: In our GP implementation,
an improvement of genetic operator was necessary, as
convergence was rarely achieved using the standard GP
crossover. An individual within a population is composed
of four trees, which together implement a trial partial
solution of the complete control program, as shown in Fig.
2. Using such structure, it is possible to evolve all the key
structures that are necessarily go into making the control
program. This is conducive to the formation of “building
blocks” concept of John Holland, of useful functionality
and enable crossover and other genetic operations, to
assemble working implementations of the four operations
that go into making the control program that actually
control the length changes in the VG structure. Each new
individual is created either by copying all six trees of the
parent program (10 %) or via crossover between two
parent programs (85 %) and mutation (5%). When
crossing over, one type of tree is selected at random. The
trees of the other types are copied without modification
from the first parent to the offspring. The remaining tree
is created by crossover between the trees of the chosen
type in the standard GP method (Koza, 92) The new tree
has the same root as the first parent. Each mating
produces a single offspring, most of whose genetic
material comes from only one of its parents. Crossover is
limited to a single tree at a time in the expectation that
this will reduce the extent to which it disrupts the
“puilding blocks” of useful code. Crossing trees with
similar functionality trees of another parent is similar to

the crossover operator used by John Koza in most of his
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experiments involving Automatically Defined Functions
(ADFs).

4 Numerical Application

In this section we present a numerical application, more
complex than that presented in Yamazaki et al (1997), to
illustrate and working and effectiveness of the method.
We simulate a 10-module VG structure, with dimension of
each member given as follows. Length of member of
module Z= 1000mm, sectional area of member A = 100

mm?2, young’s modulus £ =205.8GPa. Load condition is
assumed as P = 294N, load direction ¢ =45". Table 1

shows the main parameters for the GP simulation.

Convergence conditions for the VG truss simulation are as

follows.

1. When control value of all modules is 0.

2.  When Step of adaptive simulation achieve STEPMAX.

Convergence conditions for the GP is as follows:

1. When best individual doesn’t change for 10successive
generations.

2. When number of generations reach GENMAX.

Table 1. Parameters of GP and Simulation.

GP
Population size 1000
Max generation 50
Selection method TOURNAMENT
Crossover probability at function nodd 70%
Crossover probability at any node 15%
Reproduction probability 10%
Mutation probability 5%
Number of training 3
Number of TEST postures 3
Truss simulation
Max step | 100
Unit control value (degree) | 0.5

Three types posture shown in Figure 3 and these are used

as TEST posture.

Posture0

Posture1 Posture2

Figure 3. Test postures.

In calculating fitness, the total strain energy of converged
posture is used as standard fitness. As an extension to
the Yamazaki et al. (1997) paper we now simulate a model
with prescribed load direction as well as prescribed load

point. Previously the control program never considered

the constraints of load point (end effector position). From
a study of the VG structure it is evident that the load
point constraints will be easily violated while VG
structure is being controlled. Therefore we add the
constraint that the end effector can now return to given
load point by modifying control values for all modules in
the truss simulation process. Figure 4 shows how this new
control program is taken into consideration for the
flowchart of this simulation. The shaded box in Fig. 4 is
the difference with this implementation from that of
Yamazaki et al. (1997). The objective function formulation

for this example is as follows:
Objective function: U= z u

Subject to:
n—1

X, = LZ {(—1)’" cos(ZH(m))} + % = const.

m=0

n—1
Y, = LZ sin(26(m)) + % = const.

m=0

Where U= Total strain energy, and #,,= Strain energy of

| ‘ Simulation ‘ |

[_FEMm ]

| ‘ Give Initial Control Values for All the Modules ‘ |

T
Kwhile step<STEPMAX \‘

YES
step=0
NO

Determine Control Values for All the
Modules by evaluating Control program.
I
Update Control Variables.
(Update Variable Geometory Truss)

Restore End_ effector to Given Load Point
(Xa, Ya) by modifying Control Value.

ITERATE

-

~)

Figure 4 Flowchart for evaluating individuals.

module m. (XA, YA) = x-y coordinate of end effector (load
point). Figure 5 shows the initial and final converged

postures achieved by using the evolved control rules.
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5 Conclusions

In this paper the control rules evolved by the GP for a 10

module VG structure model is shown to work well for
prescribed load direction ¢ = 45°, as well as for prescribed

load points. Validity of the control program is confirmed
by simulating several initial postures. It is noticed that
the total energy of initial posture is steadily decreasing
and the VG structure achieves converged posture in an
average of 50 steps. In this example we also note that
from 30 to 100th step, fluctuations of energy is caused by
vibration of some modules. Reducing these vibrations is a

direction for future research.

P=294N P=294N P=294N
A28) (45 A28) 45 converged A(28) (45

Converged U=0.2288(J
U=0.2283(J) e W)

Converged
U=0.2365(J)

iti Initial
Initial )
U=1.4208(J) Initial U=1.0812(
U=1.9949(J)
(a)Posture 0 (b)Posture 1 (c)Posture 2

Figure 5 Initial and converged postures, using GP evolved

rules.
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A proposal and design of command-based real-time navigation system

supported by AR

— Service design project by project based learning method on 2013 —
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Abstract
This is a review of the Kawata PT’s AIIT PBL 2013 deliverable. It proposes new navigation

service system for visitors who are unfamiliar to the Japanese traffic systems. This service

system consists of command-based navigation system and related services such as checking

system to identify user location on real-time supported by AR. This service system does not

insist for visitors to understand Japanese traffic systems and also newly shown any kind of

information including railway maps. Simulation results show that our proposed method is

effective for visitor navigation.

Keywords: PBL, Service systems design, Navigation systems, Tourism service, SysML
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req: Requirement Disgram of System
<<raquirement>>
A proposal of c d-base real-time navigation system for foreigners
ID=001
Text= Peaceful, relisble, safe and stable guide service.
| 1
<<requirement>> <<requirement>>
Completed navigation Service for overseas visitors
ID=002-A ID=002-8
Text= Navigation on visitor to his destination Text= A service without stress,
\"'--.‘_‘déﬂven
<<requirement>>
‘ Values gap
. = ID=003-B1
<<requirement>> <<requirement>> <<requirement>> Text= Omission.
Guide to navigation service Presentationthe optimalinformation Course navigation =~ \ T
<<derive>>,-* ~ <<dorive>>
ID=003-A1 1D=003-A2 ID=003-A3 L .
Text= Effective service for overseas vishors.| | Text= Opurnuri and Real-time Information. || Text= Route navigation “rtqu"mm’ “";‘T‘!‘"‘“‘”
T e ST 4 <<derive>> e i i s
s e ID=B1 ID=B2
<<derive>> . ...-ew¥igerive>> . <<derive>> <<darive>x.--""" -~ <<derive>> ’ Text= Omission. || Text= Omission.
A p “ x e
<<requirement>> <<requirement>> <<requirement>> <<requirement>> <<raquirement>> | <<gerive>> i<<derive>>
Alliance with Airine || Setting information center || Next destination || Tracking actuallocation || Expressi ! - H
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Make an announcement || Brochure and questionnaire Confirmation Speech Visual identity
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Text= Omission. Text= Omission, Text= Omission, Text= Omission, Text= Omission
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In Daoor (Airport terminal) In Airplane
Answering of use language
Answering of the destination in Japan \
e
Distribution of the brachure
/ and guestionnaire
Cabin attendant
" Information Center in Airport Terminal
—_——
Overseas visitors
{avigation to the destination with
the foreign language Setting of the navigation mobile
———
Explanation of the navig
service system Information staff
Guide to transportation charge
with the foreign language Rental of the navigation mobile
2 UseCase Diagram
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3 Sequence Diagram of Information Center
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% Navigation mobile

Overseas visitors
1: Borrow a navigation mobile()

Check point System

1.1: Starta nauig'ation mobile()

: 5: Watch the display()

I
|
|
. |
i [ |
| 1.1.1: Indication by audio and visual guidance()]
I) ' |
1 : :
: : v ] I
alt: [Inllennednate check point] : | | : -
i 1! 2: Move() 3: Confirm the check point() 1 4: Distinguish()
|
|
|

4.1 Express()

|
4.2.1: Carrying out the command() 1

4.2: Write the check point()

:
'u

6: Listen to the commandy) I

7: Move and carrying out of the confirmation operation()

Uﬁ
Uﬁ

alt: [Destination] |

10: Watch the display()

T
I
|
I
|
I
|
|
I
I
I
|
|
I
I
|

8: Confirm the check point() | 9: Distinguish()

ﬁ
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9.1 Express()

|
|
|
1

9.2.1: Carrying out the command() | ‘

9.2: Navigation system completed()
|
|

11: Stop the navigation system()

12: Return a navigation mobile()

O —

:
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UT

4  Sequence Diagram of Indoor Navigation
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6  Schematic diagram of the Airport
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Proposal of a Project Management Learning Roadmap

Kiyoshi Sakamori?

Abstract

Carrying out the development of the ability of project management, at an early stage as well as

training in the enterprise is important. Appearance of project management we should be doing in

fine was defined, but summarizing how we teach the development of individuals does not exist yet.

In this paper, by classifying perspective knowledge, skills and competencies that the learning

element, we explain how to continue to education.

Keywords: Project management, Roadmap, Knowledge, Skill, Competency
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An Approach to Design the Curriculum of Master Program of
Information Systems Architecture

Yoshio Tozawa? Kiyoshi Sakamori? Hiroshi Koyama?

Abstract

A curriculum is a system to achieve the educational objectives in which subjects are allocated to
educate specific contents. It is required that a curriculum is designed to meet the educational
objectives. The curriculum should assure that a student has learnt required contents when the
student completes some subjects, Model curriculum for reference cannot be found in Japan, since
the Master Program of Information Systems Architecture is a specialized graduate school of highly
advanced Information Technology. We designed the new curriculum at the timing of revision so
that the curriculum should meet the educational objectives.
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Fundamental Study on Habitable Space Management for Spontaneous Development

— A Case Study of Enabling an Effective Urban Housing Stock —

Isshin Sasaki?

Abstract

The paper explores the clue to a possibility of urban habitable space management for spontaneous

and sustainable development. With the focus on consideration on Value Co-creation in business

fields, spontaneous activities are characterized by the relationship between a top-down and a

bottom—up management processes. In addition, the paper concludes that it will become

increasingly an important process for local governments and urban residents to recognize local

resources as an urban stock and an urban asset itself, and to reorganize the evaluating structure in

order to respond to urban quality assessment method.

Keywords: Urban stock, Urban housing, Sustainability, Urban Stock Management
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Modeling Framework for Web-based CAD

— An Approach by using Template —

Toshitake Tateno?

Abstract

This paper explains an author’s research approach to construction of a Web-based CAD. Recently,
the mass customization becomes a realistic production style because 3D-printers, which have
strong advantages in individual production, are improved to fabricate practical use parts. In mass
customization, it is desired for customers to modify the product shape by themselves. Then, a new
3D-CAD flame work is considered to enable users to design their desired shapes even though they
are not familiar with 3D-CAD,

In order to reduce the load for operation learning, the template-based modeling is introduced. The
usual modeling process is separated into three processes. By only deformation process using
templates, the users can obtain their desired shapes. The morphing technology is used for the
deformation algorithm. A web-based CAD tool, which is for designing a lure, was implemented. By
using this tool, a designed lure could be fabricated by a 3D-printer. This application showed that
the present idea was effective for even general public users to design shapes intuitively on web
browsers.

Keywords: Web-based CAD, Template, Morphing, WebGL, Additive manufacturing
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