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AshScript: A Process Programming Language

for Supporting the Evolutional Software Process

Chuzo Akiguchi

Abstract

The Evolutional Software Process (ESP for short) is an application software development
methodology intended to evolve both the software architecture and the software process
synchronously in particular area of software products. In ESP, the architecture baseline is
established in an early phase of software process, which includes a domain specific language(DSL)
integrating libraries to solve sub-problems in the application domain. In this paper, we describe
what ESP is and a simple DSL called AshScript for supporting ESP. AshScript is designed not only
as a process programming language for supporting ESP, but also as a kernel language for
application DSL embedded in software products.

Keywords: Evolutional Software Process, Process Programming, Script Language, Domain Specific

]

Language, Functional Programming
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block : 4

if-elsif-else:

{ statement }‘}

if expr( control | simple
| block{ elsif expr block}
lelse block )

switch': switch expr '{'
{ (case elements | default) block }
l}l
while: while expr block
for: for identifier ‘ expr block
try-catch- try block
finally: {catch [(symbol| array)]

identifier block }

[ finally block]
switch 3L elements (% expr OFHAMFEFOE & bk =
NDEZROWNTHY, FERIL, X7, Hfl, X751, E
HEHOWT N OEE &2 THD. for L—TD expr
%, B, List A7 =7 FERIFAT L—ZONT )
Thod. AT L—XEFPFOH LD — 2O % K Uikt
W2 nil EZETEIETHD. LATFIL 00D 5%AT 20 £T
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def step(start, end,
var v = start - inc
fun() { v+= inc; v<end 2 v:

inc) [

nil }

: step(0,20,5) [ puts i}

ZAVUEESNY T I NEFES TUTFTDO X ICh Rk TE 5.

for i

for i : [0, 5, 10, 15, 20] { puts i }

® Tt a— ki
EVa—MEREE L CAHT V=S MR v ST I v TR
SHET D7 T AERMRE LB T 0 7T I TR SART D
HREDN D D, 7 7 AEFMEE & LTI kR EE, AT+
D7 T AERK, initializeQ0 A Y v RIZkbav AT 740
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Code.1 AshScript O 711 75 L] & L THE R

class BMI {
val border = [18.5, 25, 30, 35, 40]
val segment = ["PH", "E@",
REET, CIREED, TIREES, TIREES"]
val weight, height
def initial ize(weight:Number, height:Nmber) {
this.weight = weight; this.height = height/100
}
def calcBMI():double [ weight / height /heizht ]
def judge():String {
val bmi = calcBMI()
var index = 0
for b : border {
if bmi <b break
index += 1
}
segment[index]
}
}
puts "ABSEEE = 7 + BMI.new(85,168). judge()
= IBEE - @
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T A THD. AT w2 ()THEEL THEORI 25 E
T& 5.
34 Java EEETREL JavaVM LTEMET S

JavaVM ECZ< OR 7 V7 FEiBLERNEE SN T
5. Groogy, Rhino(JavaVM _E T JavaScript ™ F24E),
JRuby([d] Ruby o £3t), Jython([d] Python o> F3k)
Clojure 72 ENZEDOMREHRFITHD. T HDFGE
AshScript (%< ORISR ERAZIF L TND. I KOF
X Java 7’'m 7T L LIMFETE Java SO RR T A 77
VEEEZFIH LT WD & Lk, JavaVM @ ECEI{ESE 5
7D T B A LREDREENEG THDHZ & ThHhD. Rk
L CiE Java EfTBRENSMLIEIZRDZ ETHDHN, Java T
TV —va BT OEEEEE LTV O THRIEE
F20WEA S . 2L OF AR BAFIET % HC AshSeript
DI, FEOM S & LIREICH D L EZ T D,
AshScript @ 22 7 #551% 5KLOC FRE ORI chH Y, 77U
= a YOHPICHARAALTHA LT < o TN 5.



HEAY 7 Ny =7 7av A Zha kT 57n A7 077 I 07 55E AshScript 5

35 ASOSIZkdJavaDISRSA4 TS )EEDER
AshScript i AshScript CTitilk L7227 7 A(AS 7 7 &)
ERICEDIC Java 7 7 RAEFIHAT 272D L LT
AshScript 7 V=7 F v 27 AASOS) E 2L L TV 5.
ASOS #HIHATHZ Ltk >, Java 7 7 2D AshScript
SOFIARITIRN T2 S THRETE 5. EFETRITIMND
Java 7 7 Ax@H)IZ e — K L AshScript ® 27 7 A & L CTH|
H925Z¢tT&5. Java 7 7 A% AshScript 7> HFIH$
2% 3 ODHIEANAFIHAT 5.
® JObject LR T AIZ K DARIAZ
ASOS Z{ifi L Java 7 7 A% AshScript D7 7 A& L

THIAT 512X, JObject ZifAK L7- Java 7 7 A &{ERk L,

AshScript TH-ORHTAY v ROV 7 =F ¥y 2 EHKT D.
JObject ZYLIE L7270 7' F L DHl% Code.2 |Z/17 .
Code.2 JObject JIL5E 7 7 A D FEE5H]

: package test;

: import ash. lang.ratives. JObject;

: public class TestFib extends JObject [
public static final Strins[] SIGNATURES = |
“fibln:int)sint”,

public int fib(int n) [
return (n < 2) 2 n: fib(n-1) + fib(n-2);

}

1
2
3
4
5
B: 1;
7
8
9
0

10: 1

VI =F v ERITAY v NEIZ Java O L FHIEL S
SIGNATURES (2883 2. v 7 =F ¥yl O LEZLLT
[ N

signature: ‘@] func-name [l native-name]
‘([ param-list] ‘) [ typetag]

param-list: param {‘) param }

param: param-name typetag

typetag: "' typedef?'' typedef}

typedef: @ {0} rm{ri)

AshScript ¢l 9~ % Bi$5 4 (func-name) & xt)53 5 Java

DAY v R4 (nativename) N F CIFAIIhE 2B T 5.

B4 ORIOT v bv—2 (@ OFEWE®RETS. 7=
T ¥ EFRO P T ORERITERE T 720, ASOS 1%
DOV =F itk mns Java OF — X AIEHE L, Java
DY TV va  EREERMALTAY y REOHT. 20
Java 7’mu /7 L& a4 )L L, AshScript O FLiAZA A
Y v K install) ZFEON 2 & 12 & - T JavaScript C Java
77 A% AS 7 T ALERRICAINI T 2 2L TEH L oITR
%, SEEFREATEREE O CORIH G2 LT IZRT.

1:> instal| “TestFib”, “test.TestFib”, “testbuild”
=>nil

2:> TestFib.new. fib (10)

=> 55

Z 2T, testbuild 1% TestFib @27 7 A7 7 A JLINEDI
T4V MY (ZTANRR) ThDH. EEavr R0 T
ARATHRE L CHBITIE, install) A Y v R CTORRIE A%
Ths.
® AdapterBase L3 7 7 AT X DHHHIAT

JObject Z M7k L T 72\ Java 7 7 A& FIH LI-WiEE
1% AdapterBase 7 7 A&YLRELTZT v X7 T AEEFEL,
AdapterBase ® adaptee()# Y v K% Java 7 7 ADA T
Vel MERTEOECA =T A FT 5. Coded T
AdapterBase JIL3E 27 7 A DGRk & <7

Code.3 AdapterBase 5587 7 A 0 F244

: package test;

import ash. lang.nat ives. AdapterBase;

: public class AFib extends AdapterBase |

public static fimal Stringl] SIGNATURES = {
"@fib(n:int):int”,

, "Bffib(n:long): long”,

private JFib fib = new JFib();

@0verride public JFib adaptee() [ return fib; ]

0 00 ~) T N B L) R —

Z ZC JFib (3@ Java 7 7 A THY, fib(int n) &
ffiblong N)D 2 2D A Y v RINERINTWHHEDET 5.
VI =Fw EEOREDOT v h~—7 1%, adaptee() £V v
RAKT Java A7 V=7 "ORAY v RENROHTZ L5255
9%, BEFO Java 74 77 Y % AshScript THIHAT %35
A1 AdapterBase ZHEELT2T v /X7 T R EAERT D HiE
DRV, #4825 AshFX 1T JavaFX 7 7 ZAFETHS
LT AdapterBase %7 v /X7 7 2L L, IHIZW DD
AV REBIMT A CHEELL.
® M Java 7 T ADFEITHEN T — N

WD 2ODMIALBIRAEMRALT, 7y TRAEELD
& 72 < AshScript O TBEFD Java 7 7 A EFIHTHZ &
bTED.

def defClass (cname:String, facn:String, path:String)

def defMethods (cname:String, signatures:String[])
REEBRE COZNHED A Yy ROMEAFZ LT ICRT.

1:> defClass "¥Fib", “test.JFib", "testbuild”

= nil

2:> defMethods "¥Fib™, "[ "fibln:int):int™; "ffib(n: long): long”™ ]
=> nil

3:» val xfib = XFib.rew

=» <Fib: 1000>

4:> xfib.fib(20)

=> 6765

5:» xfib.ffib(50)

=» 12586269025

ASOS O —* 7 7 Fva®kd 7 7 AKEK 3 TR
9. 22501 ¥ 7 x=—A AshObjectFactory & AshObject
» AshScript ([ZBIT A4 7 =7 b OAERK & EFORRE
HEH L TW5. AshObject (%, AshScript 47 Y =7 hDEH




e
[l

6 ook

BrRTA X T72—ATHY, A N"—ZTHEORSE
(get) D% E(set) 21T 9 A Y v RE#EAMT 5. AshObject
ERELIZT TADA L AH AL AshScript A7V =7
FOFERTHY, 7T RAERIHE > THELNIZEHD A v
N=DHATEEDORIEARFFL TS, A AN—DHIET — 4
F7213E%TH 5. AshObjectFactory 1%, AshScript 7 7
ADA VAR LAERLE A N= Ry ROV T =F v ]E
DEBEERTDH. ZOBEGHEFUET D7 7 AIxHET 54
TV x s R ERARARE TR UL B 720, ASClassDef &
JClassDef @ 2 fli¥HDFEE 7 F 213 5. ASClassDef 1%
AshScript ® 7 7 A FER X HFHM L2 RIEGN D .

JClassDef I%

........... T
e———— I

] e : )

| o i

e S ] !

[ Iq ____ H !
“ASClassbef |1 [ Jolassbet E + Wbject |
. o —

1
+ ClassStat || + XClassDef |
1L
J L

'
'
'
'
!
;
]

* Mapterl!esel | + ASList |

I 1 |
[ 14 T 1

E 1
Vo S
: et - :
¥ PR v ¥
| + MapterFunc| 1 + Adapter ] + Function |
L i t L |
[}

3 ASOS OWNET —x7 7 FxakKT 77 AK

36 YI)LavrREDAUATI—R

Unix ZOKFE OS 1ITFA N7 7 A N ERET L1200
BEHEREEY A RE LTREELTWD. 7% A ML A
179 a3~ ROLLNLT 4 NV F EMHTIEEA I D607 F
A NT— 5 R USSR B, T o v 2 RN
THFET D 2 LIk o THMERT ¥ A T — X OEL) D
ZRNFLIR R TR TRIRICFEIR T& 5. Zivboa~r R
aw U RTA VMBEITTEDIET TR Vo VEENLIE
DT ZEHTED. Vo VERTEANL T Y 2 — At
RELHfEE L2 b ba~vy REEARERL LT 7 0%
T 5 Z &M TED, Z0OFar I 8Fy = A A 7 U7 b
EFRENTWD ., 2= — VOB FEIIW Do a~w
REBEMT AL Ty AT VS NCEET Y
r—a OB LARETH D Z & AR LT[8].
TANEDEGLIT HFA T 7 A NV ELIT 5/ S 7
FRAAEL TV 53, Java X° Ruby 72 EOKMESFELELR D
v RR gt R svn D L) RREH D 2~ > RiEE oA
Travikbh, avry RIA VNI s L5k
I A TS, TOHICZO L) ICEEIEED -~

R QUL %A v & 7 =— 22T TRIHAT 5 2 &% 0

HLIATR T T ADA A P =L > TEBRS.

AshScript 13V 7 by =7 Futv 2 & XiET 5V —LEHO
ERRAERGICT 2L AME LTS, Z2Dlzd]|
a<wr RaERE LD LU T AshScript (SHLA AT Z &1
Liz. ROV TOMIARITL DY = LV EFEOFIEILY
5o TRy 74— hCTa<wry RerBX (=1 %
LD, XDOVASNVTIEIATHEICT v h~—2 &5 2 L TF
DITOXFHN v =/va~y KELTHD. AshSeript 705
vxawy RAJETT — T AshScript OEH4 %2 =
a<y ROPTHE T —LM($name) T 5L Lz, =
SV D FAHAE AT YE H S~ T & SCERIELS & LTl
vrbawy ROEFRTT =3t e LTRSS, v
Nawr REffLETa 7T Aof% Code.d |ZRT.

vz )b

Code.4 v =)va<wy REFH LT a7 F LADf)

1: def mkpatch(args:String[]) {
2:  val date = Date.new.to_s("Ry&m¥d_¥HM")

3:  wval tempdir = "temp” + date + 77"
4:  val time = ares[0]

5:  val dirs = (args.size>1)?args.subarray(1):["."]
Bu

7

8

val patchname = dirs[0] + date + ".zip”
val target = dirs.join(" ")

: @mkdir $temedir
9:  for file: “find $target -type f -mtime $time" [
10: try {
11: Bcp -p $file $temodir/$file
12: } catch e {
13: puts e.type + 7 === 7 + e.message

14: ]

15: ]

16:  @cd $tempdir

17:  B@zip -z -f $patchname *

18:  @mv -f $patchname ..

19:  @cd ..

20: @rm -fr $temedir

21: )

22: if ARGS.size > 0 [ mkpatch ARGS ]

ZOFus T MNIFEESNEZHMN TEESRZ7 7 4V
BENDRD zip BRONR Y F 7 7 A NVENERT DT 17T A
Thbd., avy RIAUNBIEE LTI/ T A —Z [ TEANE S
ARGS T2 Tx 5. 9{TARY =Xl THD. 22T
1% find 2~ R&f> CTHRE LRI LLNICE T S iz
Ty ANO—EERSG LTS, 84TH, 11 17H, 16 17/
5201TE TR Y z/La~w L RLTHA.

src/O D 12 FFFLINICERE -« ER LT 7 7 A VDR
FI7 7 ANEERT DIEUATOLINC DT RS T N
CHEIER .

"> mkpatch.as src -12h




HEAY 7 Ny =7 7av A Zha kT 57n A7 077 I 07 55E AshScript 7

37 TNYTIUUXIEHEE
T I T e ARET D12 O iERRE % AshScript
LRHITilk~% AshFX 2~ THFEHTTH L. HIE, “'n
TITRT 7 ANDT T oW, VT LT aOiie, U5
IRZRMERE, A7 U 7 FOMORHEKRE, 7Y 7Y —R
GUI e VX OEBILEE L TO /) — NRETA T TV E
DRI ZHED TN D.
38 BMTOUTIUUHE
A7 V7~ a— R&EFATRFCEHN - 79 57201
3 DDOMIAL B A fEH L T D,
a) def eval (code:String) :Object
code CFF & BIEOBREE TG - F4770 5. Z OMREIE
BRI IEBB Tl K SRR ICHLIAE N TV D,
b) def evalAtTopLevel (code:String) :0bject
code LFHN % |~ v 7 L~UL OBREETEN - F477 5.
¢) def addCode (target:ASObject/ASClassDef, code:String)
FRELTZAS 7 7 AETTAS A7 ¥ =7 Mkt LT code
LFEHNEFMFEITT D, ZOBEEMS L AS 7T AR
ERFEHD AS A7V =l b~D A Yy RROBH OB
PITRD.
39 TNV ITXIEHEE
TR T HAEMERE L L C assert 3, trace X, probe X%
AL LTV 5. assert LT v/ 7 AEITHORELNE
FLIt T 2. trace X7 v 7 T NEITH OLIIE O # F R
T %. probe XIEAZ U T FNTORAY v hL—RAEER
T5. EleA a7V R a~v Fod 7T ar bl LT,
syntax & call 3V, WESCNTHE R OMER, T'v /T A%
THORA v E—=V =7 2D ML —ANAETH5H.
310 YT LY a UEE
BUEOSATIREIZB T 2 KA T V=7 O A X R E
159 572D ORLAAZ B R S TV D, A& E LT
L, ARiEENNRTAT V=7 bOR, AR - 7 T
ADY T =F v EW, AS EEME - 7 T AOV T =F ¥ 1E

YN

Wb
3.11 DSL 0)# Ei8 & L TO AshScript
RAA RS REITEIETIEIZ L - THER DSL & 4B

DSL 24 anb. i mxﬁ%@%ﬁd:ﬁﬁfﬁ(?@%ﬁ%‘%ig
I RETHDH. WE DSL OFEEIZIE, @WVEEEEZ S -
T ERESENMLETH Y, Java SiEE R A NSEELE T 5
&, JRuby <> Groovy, Scala 7¢ &® JavaVM LD E5E%
DT ENZ.

AshSecript (X, ZH 6O FFHIT L EVVILRBEREIX /2123,
FEFIZ L RT R p T > TWAH DT, AshSeript O F
FEERE Db OERILEL, TV =y a0l LTI
Frinte X 9 BRI FIENATRECTIE e 2 A 9 D>, T 72 b B AR
DSL #Bi% T 57-0OEE5EE LT AshScript Z#iEH 35
ZEBRTEDLOTIERVINEBEZ TN D.

4 AshFX DF%F

JavaFX % Java SiEREICEITDH GUI Y'rr 7107
HOR27 )7 hE3EE LTAZ— L7, JavaSET LV
Swing (202 GUI 7' mn /73077477 Y ENLEMT
bz, GUI 7'r 7 7 AOFBREE W) A TEHEZELTWY
L0, Java 77U r—a VR CTRIHTE iAW
Z LTk, FMEMEEN ELIcE 5227259,

AshScript Ti%, JavaFX Z#f|H L7 GUI Vv /73
7 % A HEIZ L, AshScript B EBEE O R ELZ K 5 X,
ASOS Z{HH LT JavaFX ®» 2 5 A5 A 77 U % AshScript

DASZ 7 F AL LTHHTELESICL. 20
AshScript ® GUI 74 77 V% AshFX L LCTE L.

AshFX OBFEIZIBWTIL, HIZ JavaFX D27 T A% T v
T LT TR, FMEEOm EE BiE L C API OFRG
ATV, Yo 7T a7 Z AR AshSeript D7 7T I v
3R BEF OB A LT API O #E A Ko 7. JavaFX
DY TZADHNLFIH LW Z A2 ERL, 250
JavaFX 7 7 2A® API %Lk L T AdapterBase 7 7 & & ik
A L7122 7 ATZ v 7 L AshScript (ZHLEIAZGAALTS. &L
T AshScript T2 b0 7 T AZFHA L GUL T 7V r—
vavEER L. JavaFX oY I T e s A THD
Java 7077 A 20 K%, AshFX CTEXELZLEZ A, F
V)30 1EDa— FETHBRTEZ., ZOWfET,
ASOS DALFRZ DL O BTS2 2 LA TE 2.

4 1% JavaFX @ RadioButton O > 77 v 7'Z AdD
HfA A=Y Thd., Thad AshFX 2 L TEEELE
7'va 77 L% Code.5 l 2T .

i RadioButton S... k= E) (e

(® Home
@ Calendar J
@ Contacts E:i .

4 RadioButton ® V%> 77 v 7T ADHHE

% 3.5 i Cik=k HI Java 7 T AT A 7T U AL
TEHODITANE, AV Yy ROV =F ¥ DEHRILTTHD
AshFX OB Tl JavaFX 7 7 AD A Vv RIZHIZ THH
DAYy FEBIMLTE. Ai$ER R T, JavaFX @
javafx LA RO/ r—UREICR LT, b2 Eikit Lz
AshFX 7 Z 2547 Z VORI, 75 7 F A, 910 XY v
F, 49KLOC t72»>CW%. JavaFX 7 7 AD A Y v F%&
FTOEFMMPLTND A Y v RiX 469, $LELIZA Y v NI
441 TH Y, JLERA Y v RO a— RS 10LOC FLHE &
o TWND.
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Code.5 RadioButton ¥ > 7 /L7 11 "5 A (AshScript fiil)

1 require “afxbase. as”

2: class TestRadio extends AfxBase {

3:  def initialize(Q {

4 STAGE. title ("RadioButton Sample”).width(240) . height (160)

5 setRoot createRadio()

6: ]

7: def createRadio() {

8 val spec = ' [

9: ["Home”, ASHFX. image (“icons/Home. jpg”) ]

10: [“Calendar”, ASHFX.image (“icons/Calendar. jpg”)]

11: [“Contacts”, ASHFX. image (“icons/Contacts. jpg”)]

12: ]

13: val names = spec. map (selector (0))

14: val imageMap = Map. new(spec)

15: val iconbox = HBox.new. pad (4, 2)

16: def radioChanged (name) { iconbox. set (imageMap. get (name)) }

17: val group = Radio.new. group(names, 0, radioChanged)

18: val radios = group.map (fun (rb) { Radio. new (rb) })

19: radios[0]. onChange fun(newv, oldv) { puts oldv + “ => “ + newv }
20: radios[1].onAction fun() { puts “radios[1].onAction() called.” }
21: HBox. new (VBox. new (radios). space (6)) . add (i conbox). space (20). pad (20)
22: 1}

23: }

24: def createScene() { TestRadio.new( }

25: AshFX. new. launch

5 ESP DXRERERMNMODER

51 ESPIXEDESILBY T rIz7TRRIZHENH DN
V7 U7 T RIS LY T MY = 7 ORISR
CCRHRATARELOTHY, THEHRZICL TR LUELEH
WM D 2 LITEWRA R, AR TIE, B & AR o7
SRR N E A B D, RO 2 20 TR & IhE & ik
BT OUNBEOHLY 7 N 2T ZUERH Y 7 by =T TR
T AEGE LTS, RIEHINOREL, RITHRE G
BN T 0 7T I CXhoTIRR L, ZTOREEZ TR LA
YA ATRE AL & U 5. AR ENER IS R
L7=8EiEaE 7 770 r— a O RBEER 2 k45 DSL
WZHAR, ZOFE LA YET 7Y r—3a RO &
AR~ T L. WEERICES Licihg~ v o 2 f
HTENET 7Y r— 3 VEIBIZESRNAE O & E L
N TOFMRICEPTE, FDBREITESO 1ITEBTE50T
72V EEZ TN 5.
52 ESPIZ#1+% DSL M&E|

DSL OB%1L ESP O T7 —F7 7 F v & Fut 2D
FOBENSEIZIRD., T—x%T 7 F ¥ OB 5L DSL
T TV r—a URREOR L R 5B~ U ThHID
ThHY, 7o AOBRNDIET 7 r—a VEREA
IV ABVZEHBET DI DN D TH D,
HWYNCEREF S NTZ T4 77 VITWI7e DSL L& 2 %
LXz 7. L L k0 @it 28k 4 5 LAl E o 55
DELL 72D, ZTNETEZENRVSENBE - /Gt - %
HENTEERN, ERHNRT F ) r—y 2 COBRBICHH S
T CTWASEILZOFO L —#OSHELZTTH D, #H
LWSEBARET L LIt H 223, 77U —va
CAERORB OO 1 RET DSL 23T 50 Thh
X, 2077V r—va yOREER S ICEOT T r—

va YHHOMAO DSL #3252 L ITRENICHERIC
o =P FEwmTH D EE XD, AIA AshScript &
AshFX OBRFE & AT o 1 Fft7 —# 726 DSLBAFE D =2 2 M &
STEOEESY DBR%E T BKLOC/500H, $LiEZ A 7 F U OB
¢ 5KLOC/200H 2% CTh-7-. FEMAY7Z DSL 21E5 =
LIEERLNADOY T N 2 TETE TH o 7 DGR ET
REEMTHY, HOBREOHBDOT 7V r— a VA
179 B2, BAROFTE BT DSL OEAZRRTd & &
EZDL. TN ESP DAL — RS,
53 #OYIrIz7TAELRETILEDERFR

ESP I3HGM R Tt 2 e 7P A VR T ak %
EAEL7Zb0E N 5559 LA YIThLEAHT
BINDER—RATA T —F%7 7 F ¥ & DSL OfENLE THEE
OB BHINE L7 m NE A © VS TRizEE A
VIV AUEABERE LTS EIICEY. 22 FETIIM
F T BRI R o CRHBEIICHED 2 X&E EERXD.
FORNAEDAREICE R SN TR D TE R ERA~O iR %)
SRR OBENDT TV r— g UEREOERIL, BET D Y
TR 2TEA LV AENVICHELZ—=FDT 4 — R
N JERFRBLERICER LIEBREEZEV AL TN T
VXY ANVAEFENGE ST HHEETHDS. Web 7Y
= a VERIEE OB FITH S, Java ITxT D
Struts, Ruby (2%} % Ruby on Rails, Scala (ZX}9 5
Lift (X, TNZNOFFHEERETO Web 77V r—ra o
Y=Y A FEETL—LT =7 THY, FRLA VITAE
T bhsd. —Ji JavaSceript & jQuery &7 T4 7 v b
A KD Web 77U 7r— a V%D DSL LLEMT S
L, =Y A RETTAT VA RTORAMOENT
L— AU —27X DSL O & 7 v A VA TIER, K
REEOHD Web 77V r—va VB EXZTHD.
ESP O MBI e il & S 2 5 ThH D

6 HHYIC

IZUDTHIRARZ LD ICEFIL Java ICEL DY 7 ho =T
BAROBEEITH) 70/ 7 I VR Ash O - iR %
17> T&72. Ash OWBIZE - BFEDO ZHE TORREHE LT
X, Y7 =T IR REIHRT 5V —ARENLDY —
NV EEESE A, GUI HEOTDOEZ A4 77 Y,
Y7 T T READRRYR T B ARED T DDT —
B EFGE LT DD OGN T — 2 ERH 7477 Y
(EntityStore), Y7 bV =7 BRBICB T A7 V—T U —7
EXET LY N EEBETLEOONGMEET AT T Y
(NSBroker) 72 E3d 5. ZLTABETII I nkAT s
Z 3 /" Z5E AshScript (2 OW TR L=, AshScript 132
NETHBE L EROEEWEZFHLCY 7 b =T 7k
A TETHY =N AT AR ILERT D -0DE
FETHY, Ash 0FTIRY 7 by =27 7atw 22 XETH



FHEAY 7 Ny =7 Fav R Zha kT 57n A7 077 I 7 55E AshSeript

72 ® DSL &L T TV D,

Ash (T —F A &7 = —RA, KGN T — X OEH,
WIRERE 2 SR T 2 W7l EHeE A s L CRBILEND T
TV =g VIR G L LB L 2D D N TE
L. INETO—HOIHET A 77 VDKL, Zhbokk
WA T TV EEME LIRS EHARDETCT S r—
va vkt 5 E5E AshScript O5ERIC L - T, ESP |
KSNWTY T MY 27 7R AR KET AT SY r—a v
BALTVACZNVICHBET DR AMETE L EZTY
5.

INETORETHDLNDHE I, ZHFETD Ash D
KL, VY7 MU =T ak AR L W S BIBERE A 0T L,
Z o> RREREEL D oy RE 2 R T 2 5 A 74 77 ) & L
TEMEL, TNHOMEIEE 1 SOSHETRAET S ——
INHDO—EOERN R T AL T T —F%F 27 F ¥
NR=RAT A VETIEYFOZEEICH .

HTE, AshScript & AshFX % T, AshScript 71 7
TIVIBRERMBTTHD. AN S AeliieE A o Y
AHVIZHIEEL, ZORRYEIR Y AL RN OEREZOL
DEFRESE TS, Zivh ESP ORI/ 5725 5.

S XHk
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{14% AshScript D&

= AshScript M#E3c? BNF Ri2
| EOL) }
(defclass | def | defshell | defvar | statement)

program > { member ('’
member
defclass . [private] class ID [extends ID] c/assbody
| EOL) [memberl } '}
def . [private] def ID param/ist [typetagl block
defshell : defshell 1D param/ist shellblock

shellblock = ' {" [COMMAND] { EOL [COMMAND] } '}’

classbody - ' {' [member] { (7

param/ist : ' ( [params] ')’

params . param { ', param}

param . ( 1D [typetagl ['=" exprl | '[' params’'] )
defvar . [private] (var | val) var { ', var}

var © 1D [typetagl ['=" expr]
typetag . ' typedef { '/ typedef}
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A Valuation of Trial Education Program of 3D CAD at Professional

School

Tsuyoshi Aziro?

Keita Murata?

Abstract

The authors evaluate a trial of an education program, performed for achieving the competences of

3D product design in the period of 3D printer’s movement at a professional school of innovation

design. The program is designed for achieving not only some operation of CAD software but also

evaluating and designing 3D surface and shape of products. By the research for learners of this

program, the purpose of learner and the authors would be approximately equaled. But some issues

also would be remained

Keywords: 3D printer, CAD, education, innovation, professional school
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Factor Analysis of Privacy Invasion caused by Wearable Camera

based on SNS Emotion Analysis

Shigeru Shimada?

Abstract

Opinion to fear the invasion of privacy by the camera of wearable computer equipment is getting

increasingly, the convenience could be denied. And we attempt to trigger the emotion analysis of

SNS for products that are expected to market in the near future, to analyze the cause of the

invasion of privacy. In view of negative feedback obtained from emotion analysis You Tube articles

on Google Glass, we developed a new method to identify causes of privacy invasion, by clustering

and classification of words frequently appearing in opinion, which point out privacy invasion, and

by determining frequency of occurrence of each clusters.
Keywords: Privacy Invasion, SNS, YouTube, Emotion Analysis, POMS, ANEW
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False
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D 2 fH43¥E121% SVM, Naive Bayes @ 2 D3 ¥E %% % FI H
L7z, A= B OB N T, RbLEFRFEHET

ND1OTHDEZENMLILTND SVM &, i) U7 —
2 % RIH LT R i% % 1T 9 72912 Naive Bayes ZF[H L
o X, EEBRT IR Lica A b —XIZEENRD
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The Mind Jukebox, a Combination Product and Service That Creates

Musical Experience Based on Brain Waves

Takahiro Ogawa® Kosuke Tokunagal Koki Iwata?
Koji Tsuji? Masanori Sakuma® and Shigeomi Koshimizu?

Abstract

This paper summarizes the outcomes of a Project Based Learning (PBL) class, which was given at
the Advanced Institute of Industrial Technology (AIIT) during the 2012 academic year. The project
called for students to design a new musical experience that uses brain waves. It aimed at creating
a music brain map by storing associated pairs of music information and information about the
brain waves of the user listening to the music. Based on the data, music is then selected
automatically as appropriate for the user’s brain wave state. This has been made possible by use of
a smartphone application called the Mind Jukebox. Using this system, we intend to create a strong
psychological effect as a customer value, namely an efficient selection of the optimal tracks for a
user enabled using the user’s brain waves to sort through a vast store of music. We also created a
prototype brain wave headset and suggested a business model that combined the headset with the
smartphone application.

Keywords:Mind Jukebox, Brain Waves, Music Brain Map, Business Model, Music Selection System

[FLHIZ

]

ALZIWIE O RFPe LT R0, 2 K T{T 5 PBL
(Project Based Learning) (ZC, F—A%HIZ 1 HEMOFRE
R T 1 P = 7 N EATV, 2L BT L IR ER T
BENZEBRT D ENFE Lo TWnD. R, A&
LT, TATT7H2AXFICLTRBYLL, BEEMMEERE
TELTRT a—YP—WAMEERNT LI L E2AMNLE LTS
D, TOLI I NMERETIE THOS VT —F77 M)
LIEATND.

AR TR T 2L, R 24 IS ESEEAR R ARER
FREEEAFFERADE AN HFX > PBL B4R ¥R H 2B\ T
Fishic7 vy =7 FORRERY FLOTHLDTHD.
TnV=l N F—AORBITIROBY TH 5.

FHMHE - BUKER

RITH Y S - B, A

A AREC, NIGEE, EiEE], KR,

SYNSEN i

Received on 2013-10-10
1) PERERAT R FBER T
Advanced Institute of Industrial Technology

AK7a =7 M, A > CTERAIEM - 255 - %
Mg oL — A RET D, Sev=s FOEIZE
WTIE, T3 & Tz & TLLK A3
MEN— R LR D LA T AL FEMTHZ T, 1/
N—g e 5 HfifEAlEEZHIE L. 2Z2TF9,
({3 V) LixFas s soliEz, T2E230 ] &iX
= RAREBOT I A &, TL ALY LT
P —b 22 LR EFLZODE TR AET NAMEELER LT
Wh. BHEOBRNOEbETHLLXIE, Te vy FET
OWREIZBNT, Eito Tvo, 2L, LA o&Trs—
WY ERBRFEET LT, b0 VICBTFLZTRT 22—
=AM EBRT S5 EE2ANE LTS,

Enlc7ue vy oML 1 FERERONTWD. £
TR Y = M HIBIZHED, HIFNICERSE L1201
Y—rAH— 7 w7 (Lean startup) [1]&FFiEh 5~ %
VAV NREEEANLE., VA X— T v T, LE
FIKROBEZ T - u X7 v —E 223 EL,
T =T ETE— LTINS PR OB M LT



22 MUKER

HH 9. FLTC, TOIFER» R - h—E 20U ES
fFoTW . BRATFT—VICHWNT, BRRELZHERTH =
ETCH1ION—T%EETEIL TN D THD.

Fio, ATr v/ bTHE, BESY—EX, EVXRRE
FILORFICEBN T, HEOTFEEZMASHOE A L2
EPRRTH D, FEERIERTLHZET, Try=s bAY
N=NETC7 L—AU— 7 THEE I 2 & IHEEE 2 26
HIENWTED, ZRICEY, Yavzl baEXEIEL D
7, FEOBVEREEIT) ZENMTELEZZTND
B EFETECE LT, KA S, 8y Ry haqE
VI, BEVRAET XY VN, BT NEHRIR ERET S
NDN, ZOBEHNEICOWTIE, RELE TN = &
W29 5.

LUF, 2 BTk NEikseih) #4885 ICE it =
DAL NEREITD. 3ETIE 605V THHM
W VW7 e 27 hORIEICHOW RS, 4 T
(230 THHHLOVWERKREZTFA L T5H70
B L7= Android 7 7 VIZOWTHIAL, W< “375‘@55%
FEREIR AL, 5 FETIE LA ] ThirRAVnY =
J NOETVRAETNVEMET S, £ LT, 6 BEIHSTH
5.

Z1—=RIvo2iIChdd
REEBMTS

N R

WEIT2

K1 U—rAZ— T v 7OM&X

2 TREMEER ) Z0a> T EDIE
21 BEICEBLEZ7OEX
AEOTrY=r FOMF L THMEE BV 2] AT
AL LW IvvarBREzonizlIAIHD. =
DIvyvaiFrav=s hﬁ‘—f—ﬁ&)éi?aﬁﬁﬁ@@
KREVIRES N, MEEFENTL 2 LICE RIS
ﬁﬁ%m,¢ﬂkﬁ@&%ﬁty%&w9&m%,E%%ﬂ
VTXAMRBoT. Uk, Mk TR oo e LT
necomimi (¥ 2) ® X572 b ORBEITHRIE STV,
FLEELHEOBRAN L T LT, Fxlixd 5> — Rl THE
HAL ol Z253 25 L) B Z ED .
ZoZEnh, roraves ME Hiffv—X) 2

e LRGP EIE 2 D2 LM TE D, MY HIEE
Tex ORI LEZbLOTIEARWS, Thiar & L OUSHARE
DD LB UL, RFEETICHT D THOR>HIF %
EHby FERIZORIT I LR TTrY =2 N E
WD Z LW TE D, IHFEOHARME, A —h—%fix
W Z R LR 0, WNORBICREKEH TN
TWa., ARIO7a Y =7 MIARMIERZ 5 AR E T
THEZDITITED L )RR AZ > A% LT L Vg EER
THHTHDL bR TND.

2 necomimi

(http://www.thegreenhead.com/2012/07/necomimi-mind-

controlled-animatronic-cat-ears.php)

22 BEICFEHLETOEXR

WIZ, W% E OBy — RS a7 e
P2l MAUAR—TE LA, TOR, B oRMEL LT,
Blzid=ma—n~—4rF 1720k 5 ra—F—DBLE
B OBEMEL, Tk Triab A Lo 2 Bt o stakibic
AT 22 EDNRETHD EHxT-. 2T, ZLDOANH
WHNZAAL D O T, EIEOET 2 EHENRKE N LI
NeEZ, TRERTAHICESTZ. 2 2% Tl T —

LNTTAT TR LAY, Han LIRER T, &Ex LY
Rl A Y v REMWIZD LTHh 2.
23 EFEAKRRICETI1—Y—HE
BREADIEABRESTZOT, TaY=y PAA—T
[EAEBR) OFEBEFET LI LIC L. FiEELTE

FERRCF R —PF =T LT ¥ B
HERGDHZ LT LT

ARIOFAETIX, HCD (Human Centered Design) D]
WG, ZHRERICERT S NEEME] TlIn, 2—
PF—DORECLHELRERNORAEB/L L 2FEHTL [F
P 21To72. TDRD, A V4 Ea—iiEOIRE L
4NEVIDHET T T ThuE, EEREOSE 5 ATHA
TIEHGED H DT —F 5 /H N5 &) B2l FESn
TW5.

—WEEIT, F—



12 HE 2 RHEEOBILE, —RAOICERE R L2 —
F—3 ATz, A D ERANBIMNE, 522

BREOHDRBUCHEREA VTN L 2—F—% 1 A=A,

INERREICBIT S [FRERICBITS2=7 A M) — A
a—H—| LEF L. IDEO LKA AFTEMFZERHT Tl
2—P—HEEZT AT X B Y —ha— (Ml
pa—H) IZEHTHIET [R3&] ML nE LT
Wo[8l4]. FEEE, =/ A MY —ha—HF— 3D [#he
#H] THY, =7 AN —La—F—DffEICERTHZ &
TTATTHRIMEED ZENTE LW HEFFN AR
DODEEHE T =7 Mk oTHLMNZR>TVA(5].

A VB 2= TEMRED R, FRERM OB BT E LT
TP, 2=V =B oNERZE I LI T T L)
RIERTIT, —AHT20 30 53 TITo7z.

24 KAEICKDEEELBEL

AVEE2—nbELNTT =2 T KA LEEAWTEML,

[EABR ) OEZA LT A2 IC Lz, KATEIZ KA
11— REAWT2 =V —OAGEMEZ T 5, EmMmEL
WERLI-EMAREOFIETHHI6]. 71— Rizk - Tl
SN HFREROMEZ B 72 & 5 R £ T s/ r—er s
AP, AE~ » 7 EER L (K 3). liffivy 7o
kT BTV BMIEIET 7 A R U — A — =B i
SNMETH .

ZOwyTInG, EEERAEMERT D00 Dbk TENE)
NEgh) (9 © 4 BETHHLIENHWALE. £/2, F
WOREEHETHHE 7 X Y —ha—F— 3 A5 OIS

* A TLHER B .

L T W

BACHERSIEBE  ComramTEsEE
FELRIC

B3

X

&L |A S
AZBLOSEE

— g2 —H—|Z|

BIZ K > TEREBRAALET 280 & —e 2 gkl 23

b CGEUNGERBN T, ZIUC L > TEWEIRZ 5 Tt
ERIEL, SIORLMEMEEBRTE DLW A I AREZ
T&/, 220, BRAFREPTREBRODIXTTHL EEZ,
Rk BT 5 BREMIICK > TEWHREZED] L0
IMIMEIZE B T DICE o7z,

25 HEHER~DEER

BRRICERZ T & e, PEENEREA S LA L
AT b EEL TV T,

ZORT, BHARSNELL, FRBT7T—F L LTRET
DEICRSTRITER LIz, — A7 OFBHT 5 EE
T HEBPE RIS To72, EROEHPEL otk
BA, TOBREEMRL, WSRO —F—|2 SRR
BREBREZRMET DL a2 a v MIEVIAAT.

CZETORENICLY, MEEFRIM L TH L sk
AT 2 Z L g Lz, BRMICIE, 2— Y —0EE9R
e HEIMFRE L, TROFHEZ FIWT T 570 ORHF
Ba7 AL, EREOILET SHAROBE MRS L L
DAL T MR LT,

3 HmI<KY
31 BHFEOKt YOS

T 2 TR LWERERZAET D) swnw)r vt
T hEBF TS, b3 D TSR & >
CHF—F A AN AR T a F T Ve T AT H L
MPHRE LT

*{EAOTFREHESEMR

* BH77Y OBRREE F O * RIZA-f-li%E
* P oL SALILVER * ST Sl E
HEETHEDS@EE JOTICESER

s

*LOPERBRT HHME
* BadEARITNLHER
BRLEDEHUDITHEME

H TV | EEE @S DHIEE
e oy 3 TR
FRLMRHLERENLEE &£F2—>T .T_f‘:g;%g{ggﬁ
HEOBLHIZERADEHE LT HifE ARLRE IR L EE

M 3 FEREBROfME~ v 7



24  KER

4 BEFONGEGT DBl
(http://www.thinkgeek.com/product/eed1/)

THA LT DB, EAFOMKE L ORERIZEH
L7, eiboidy, Mgty hid—fka—F—L FICAND
ZENTEAELI LWL, 1 HHATHEARRERTT L
HIFET S (K 4). Larl, EBEENEN-ZY, Bb
TEDOIZRIZANHGE SN T 5728, AEICEN
THITIERRE S 2.

ZTIT, ENLOABERL, F—LHAD 2 HNAT Y
I (® 5) #1752 & CHEOBRERRL, F—2 2
NR=THHZEITH Z LT, 3 DOFTF KV A THINES
HZ LT,

T 4o 2
Lroge Wiz
- i =
spaedh
% _cij:'-J [
/"- L i3
gt ¢ s
Right

X5 A7 vFIZLDIRORE

32 FEYFIOMRAEVTEERLIETYAY
AEIOLOS Y 2 —F— OB HEET LT RL S LT

HDHTD, WMEELRB LT VA 2l D Z ERNHLERD.

L L s, SUWEHSTEAR O TS Z &b, R
7 m b2 A TETVETIEL, REtam &) 2 L
L. 22T, BMIEAT v TFEEIC LT, fICE2E Y
77 w7 (M 6) ORENDITS. T [R——T"1m
A VLT EMHEND TET, M OT A1 0
FERIZIAREREZe b DD, JFHSFRTIED Z LI XD RENRSE
BISCHEEREWRT N TE D, MTRIET 5720, Ko
FCHRUWELHEIZITZ D, k- T, HHEOET VA

I CRET L, SaEA21T 9 2 ERATRBIC R > 72,

N R=Ta ML LTI LS TTFHP A SEES T
FNE 8 kot CAD Z# MW THAKNZ: 3D 7 L0 Ex
1Tofe. AENEA VAR —=PEHAF LEFE-> T 5 [Solid
Works| & [Rhinoceros| @ 2 2D Y 7 b =7 ZH\ iz,
LT (7)) ~ (X9 |2 CAD THRYEL 3D £F /L& %
J5.

6 ~—rS—Tm kS A EL Ik D

7 Type-A CAD €75 /v

8 Type-B:1 CAD €7 /v

9 Type Bz CAD €7 /v



X 11 7 dh o FERk

K12 #EL7=EY 27T v (TyperAET L)
TypeA I Y OHER L2 A 7 C, A—FT 4 A
FEGZESTETFRLOA PRV ETE L 227 FTE
L7z,
TypeB1,TypeBs (3 &4 v F—A =T A ¥k
VEhER—ERZ L2 A T, Bl BT MIAN YT ) — L
b FROa=y M LTY 7 EK Y, Be £F V0
Ny TV —C g ERloa =y MIoHEYE, TEHICEST
L=y FOREEM ST

IR 1 &> THERBBRZANE T 280 & —e X [kl 25

NG 3D ETIMIV T T4 v s FMELTHIERAL, %
FHEOF—E 2T R E S T — g Y — LIV
3D ETAMNGEM LIct:, KFETHAFT—XT7RIZH DN
ERHE (K 10) 2L o T EITY, Ty 7T v 7 & {FH
L7z, ZOXEBHIZLLET VL 2 [BD 3 FIEDIEL
TERET 5 2 & TREZ @bz, Ri&micti ) Shi-e7 e
FEBOBE SR EZFEEL (K1), LT T, 8
FIZREBE LTV U —=RF 5740 T IRV 7e < ENET
NAERMELZ(E 12). W, SEEMEE e A —TF o F
EA B L IO 2 SR L, ZOMMEZBINTC &
THALTWA.

4 Z&EDO<CY
41 F7IYFr—2a nEETOER

Jibide & &2 A EBRITRE O, BB E T A o
BERTonRT 7 r—varThsn. SEITEFEDOPLIC
YooY, WHMOmMD THWA~— K7 3 v
(Android) MIFOT 7V r—ya 28 {EFHZ LT LT,
AUNR—NIZT TV r—yarDor7ars s 724z
DEBNIRINSTTeD, BESE TOV AT ARG ETF—
ANTITW, EHBEOT 07T I v THEEEIAT— 7 AV E—
THD UMY 7 by =74 IKELE. —FT, #d
SNV 7 MU 2T IEERHEEMA D ENTEDH LD
BISEREMTE D 1 FEENS TS5 I o 7 lkDH 5%
HExZED, VMY T b2 THNPLOL T F Y — 572
MHEYR—hrELTHH o,

42 RATEBROFEETOER

FEBRITIE & T A BB, Rl 5 A7 AL, 2
HCRARea by MEREICES NG, F—LANTOH
IMEARV I LS B L Co T,

BIHESIEE LT, K7 a = FofH LTS R
2=y MOLELNAERIT 1 BILIEONRD ol
DREHEF) L B MOIEMELR) Ofis, TR OHBNEL
CEHUENTWALD 7 AV T 4 ZRTEEETH L. 20
o, HHaEMYEBERSD 20T OLNLAE SR
DEEEE L THEREBODTD LD,

BN DN 21T, TOSEETo LT, 2—
Y= DEHH SN E RS LEbYE 5 2 LT, mias
HZ2THAETHENI VAT AEBRZ L. L, TOVA
T A TR & BT 5 M O R B BIERIC DV TR WIFZEAS
MBI D, F, TORMICHMENTZ T LERH D720,
MR 72 SE DI OF IR ELE RS, i
T 1AFEMO 7B Y7 b TIESEM LW aTEEME S m 7z
W, VAT LORRN L BRES GBI Ao 7.

0%, HE#HmEEDLPT THORER] OV AT A
EWETLTAT TN EENT.



26  UKER

IRHHI S T & A RE DT T4 77V %2
BT 2EERE L, DT AT T VAR L CERL BRI 5B
BED 2 DI 5.

FF, IR A LR D EREFES. 2017
ZyZ [2AXx ) LIRS, BT ol s BEOMHEIZLD 2
BN SR OEEICHE SN Ty 7 Ens. Z oo
ERMEICEBEZ A ST L0 % TINGERMIK | &IPS
(B 18). 2FY, aHORINLZVEITY Ty 7 AEE5
PRBDY, BEOKSBEVHITETSELIREHY,

HEFERREE LT 720750 LIzt WO A TN TED.

IHIZ, oSy, BRI OWSG &b Aok, W<
VI v 7 ALBNRELEWEPRARTH LN ZET, @
T = ADT AV = bBRFREBYVEAT LI EIND
ZONE (V=) LRHINLMREE, &HDHWITLEFETE bh
5 FLOW (7mr—) JRIEL bR DM TE LS.

ST R0 E
ﬁ??w \\1&» @E’

v
@) \

BET—%

L b

.ﬁ:’-ﬁ
(=W
<13 AN S O X

Z DN S — Y — D 1S EE S T R & 43 A
L7k TH D, FltizAFy > LT 2Ty Y
JENDEANTIZ T Thve TTMEIEEOE 5T 7
TV ERxD. TAT TV ERESEDHOIE, il
WL T 1 [BEAXF Y U ETHILERH DN, OV
AT DR BIFE AT K o THR 535402563 5 FIGe0g 4 o
BEWICHIRTE .

AT, BT DRI R & & HICARZE L TR S
RNTedh, AFp URERE FEETE L LT E, M
R EToOMEEELSELENTEDH. 2FD,
2P —DF R L LA AR T A 74 77 ) BT
EHEEZT.

ZHZ b, Fr DM DME - o PITEICRRE L 7B
1 BTHET A EAD b D TH S, ZoFE, HllTE5
oI X TERRT R O MM T D L ST\ D . RITFERTE M

DOREREOH T 4 AlECAEN A F D E S Th D72, A7 1
T/ N ORREY T SR E RO KBRS Z M & LT
FLER CE DO TII RV EBZZ DI ENTEDH., DX H 7
RCEHTERERETRET 274770 LI RBITIRYT
bolctE 32 LD,

4.3 wm%%m@wwmﬁi

FEEIE LN AT — 213 1 Bk sns ol
¥$k3&¥$®0#61mif®ﬁfké.:@2@%
MENE 1 HiE L WG S50 EEE & o CRigk L, M
NHE MK OEIE Lo~ vy B 7 LTWe. Lo, #1T
o~ v B SRIBICIE SO X NBINRW D, o
BERBNSTWE D B EE R 7. ZORE, adiE
FHBIWEFED 0705 100 £TOEE 10 972 10 D XHIC
X0, 1 BT LIRS NN RS2 < kS X H
(X)) 2 & U CERAT 2 7B Lz (K 14).
SFEV, MNERHEK ETIE 100 O~ ARFEL, TDLE
BB ESND Z Eickes (1M 15). £/, L~ A
XAl odi 2 Z b TE 5 L9, D~ RITALER P
U T OR),RQ)THEL, 2 3 OFIEE LTiETH 2
iz,

- _Ns
P,=7F Pp=— 6]
P=XxP, +YxP ()
N:1#hickds7my M OB T1 7Ry b)

Na : aEOFEMHXMICEIT 572y M
NpB : BEOEMHEXEIZBIT A7 vy MK

X XIS T D x EEO L (o RS
Y mBKRICIS T D y FERE O TULE (B RS
Fourl @0

35

o

~80 $1~%0 91~100

0~10 11~20 21~30 31~40 41~50 51~G0f 61~70 §71~80 B1~%0 91~100

X 14 SHEEEWRFCRIT S o, BIEICRIT 2 Fob xR




@ 100
90
80
70
o |
50
40
30
20

10
0

0 1010304050607030901.30

15 BN E oo~ 2~ DR
4.4  BRAEFEHEOF A

PN 5 & SR OO R AT 5729, 2 o0
FEAEER L.

=X [TV AV X MDAER] T, MAEEHXO=Y T
R LIz 7 20 2B, e tnizftir s (K 16).
HIZAF ¥ T ZEICHBMICE D T T~ ENLD T
B, =P =TT A U R MBS L HEYIC A AR
ENB. FLA YA NMIBFEOER T L—Y — I ET D
REZZDY, JEMERRINC I\ LTI A HECHBINIC ) X hAVAE
RESND RPN EFHNTH D,

Lo =20 [F—hEL 7 b EAFTZEEABTED
VAT AT D, UL, BUERHI L TS I OE & AN
FRMHARS LAY, kbitbwihaglx L, B4ET5
(= 17).

A —hEL 7 MEREE, K 18 IRLIEY—7 = ADH#
D, AL 20 FOHMEE ORI AFHIL, 1 M E 2T
23, 2 il B AR ATHD 2 BTV D USRI L 72 iz K-
TR ENG. 2F0, Ax L BT DMEITET
T — P —NEET 5 Z &7 FHOBh - A FTRE & 72

16 AN ESHIENC IES W=7 LA U R MERE DA

BIZ K > TEREBRAALET 280 & —e 2 gkl 27

U7 I3 A LT

< 17

F—hE L7 MEEOHESX

[ “F: ;

- —

RE

BE

e

i

Ha EiESCAN ﬁ

_E | tmEm: | am |
b

o masoan | _gascan | _gascan ]

e B#SCAN Bi#SCAN

s |_imem: | omEm: |
= 1HERE 2HEBRE

K18 A—hrtL 7 MEREOY—7 =R
45 FTUr— 3 OFHmREE

SR LT TV r—va ik, TaY s TR
[RONTZFTHS72D, KO0OT A ME{TV, EFEE{T-o
7-.

F97, [ UBEh T b E A TR SRS E VRSB L D
ZEF L. T TiE AKB48 ot v Mifia 5 e L,
AKB48 OEIFHITHHF— LA N—L 77 o Tidn
A LSRR A o THE >, AR S VT2 i sl
M % L (K19).

K 19 IR T XD, 77 TR A =D MR
HIRNZIZH E O NTOE NN T8, 7 7 O RM
ix ZONE &FFIND oy, BIKOMSTREWTY 7 O
I3 Hibvy B 7ENTWNDS., ZDOZEE A NR—(C
Bl A, 20 3 HFFERIZ= Y — TR TR
JELTZHi7ZE WS ZEAVHI L. 2k, IMNE5RM
BB DFE BRI T 2 GBS SRR fgk S A MEE A
HHZEELRTIENTE



28  UKER

AKBIcEBOE1—H—

MIMAKB7 7

K19 ARB 7 7 > &7 7 v ORNNEHHIX 0 Hfift
BNT, 7avxl MAVA—4 LKL, TFV—a
VEMBEALTH BV, ARSI A b Uz
X 20 IZEDFERZRTHN, ZOHFT 4 A2 HEE LTV
<& % CHAGE and ASKA @ [SAY YES| (2% HT 5.
HALTE E N AZEA [SAY YES] &9 vk S

BT CTHHY, 4 ATR vy BV T SNAMBNRRS
LB L. Chicky, AU Tha—Y—ickoT

BRERN R BB AR T ENTER, IS, B
KN o TVHRKMbL) O —HF—IZEHTHE, =
OO Y —AKIFL 29 3% T, RAIZA v FEa—LzE
CAYFMBEDILTWE N VT ¢ RI=ICE8 LTs
ZEHBA L. RS 2 CBEOREN I AN ZY T
Y ayPELRoTZDTIERWEA I ). ZZTH, N
R AE A OB 3 2 GRS E AR R S N D
PWERHDL EBIDNZD.

()

(© (G
X120 4 ANORNE R B1T 2 [F— il OO g

WIZ, RFEOZECK LT TV r—va v OfET A R
L, ZHLNTOMELE J-POP 0%y 2 ko)
51 A%Y 4 lEFENTHEHWY, FO 2 SOERIEA
IZEZELTHE boTr.

BHEE 1% HAERIRIC~ » B o 7 Sz piid i
HDOFPHEAS>TWELEN? ), EMER 21X oo
~ v ECZIFHSHEOHFLWERZEEEUELEN? ] &
WHBDTHD. ZNOOFRRELITOR 21, K22 1277,

30

25

20

B
e 15
10
5
PHE m FAL
- (1] .
&5 1 2 3 4 5 6 7 mC
A
X 21 'EMEH 1 OREE
18
16
14
12
F 10
s
6
4
2
0 =
7

X 22 'EMIEHE 2 OfEE

ZOFERMNS, =W —D TR LTI D PN TR 23
Rk ENT0, T La—P— 3l AaAz2K L TR Y,
AR 2 T RIEA AR D L 290 AT A & L CIIERE L T
HEZEZDIENTE-.

46 TFTITUHr—arnE

I, Ihba—F—fiEROFMERICKESET 7Y
= arOWEBITo. VAT LAHEEOBEE LTI,
BN I O A FE 725 T A < A3 Af LTy (R
DNZEEFE LB H D) BT F7, BUR T ORI
DO Icth E M A, SR L Tz, TR TIET—4
PEHEL LT LE I DTIE W EEXTZ., 22—V —FHliD
Ty —RTH [H LW EZ LB -7m), £2To
M2 RO B E THARNENT RN E Z ANHE ] &
WD RO SR

FROFERE LT, EERBEZTEC A ML —Va T



LB, 2L Oa—P—IZHRBRLTH 5 H720, Y EOEY %
LT 30 FUIZHEME L7 th DA TIT 9 2 ATV, £
DEROUAN T NI R E AT D E R DHBMICH o722
LIZRBR DN, F2TC, WL — =kt Lih & 2EEus
Tt L O 30 FUICEE L i AR A 0
PN et A bl 2 FBR AT O Z LT LTz,
ZORREE 23 1RT. FR@IZ—#h &2 R0 bk E
TTARTHNTW DM, FISE 2 L8k L7256 O 5%
HETHDH. LT, FROGILR—AIZBD T EDHE
T2 30 R L7 i CAR Rk L 72 NS B C°Hh 5 .
M) TiZ@ITE~, EHLUTOMHBTER LR, +547kN
TOERH/ELENTND. ZOMRED. iz 2HinTrs —
ZEBDE, ERMFHELLTLE O BNNDH D Z L3 -
2. TOFEREY, ZOVRAT AZEETHEAE, Hiho
JAR BT S T EOMATE T BRI L, T ZOEHSTETT
B3 2 G 5 X 9 AR IES TS L 9 BERNE T,
ZOEICT TV = a  iiB0Th, [MRAVESE N

BEBREIT, WEICORNDLTA T 7R B ZENTE.

INHBY =V ARE—=RT v T D—DThHbHEERD.

(a) (b)
X 23 M EHIEICIS 1T DT D& Ok

JRABE T & o CEHREBR 2 AET 280 & — e X [kl 29

5 L<HDLKY
51 ECRRETILFYUNXDEAR

EVRAETT AR Y AR ED L D IIEEZAE L, W
BB T 20 EmBEMICGHRT 520 THY, BHEICL-T
DAT =7 FVL—R0MT DME, (7T, MERE 9
ODBEREMB LT T L—hERoTWB[T. A7 n
Y FTEa—F—OBETEIEEZ Y, B Lo ——(k
AR B 7201l - VAT A - B A ERA NI
LTS, ZOB, BV AOMMmE A HEILMICRKET 5 F
BELLTEVRRAET A Y VAR IR NERNEE XD
[8l.

Fexlx, 2 BICRATZ 2 —F—E» S5 57l %
Mg, Hffiv—X% 1)y —=x) [R2EH) ), thady
s THAELOBFR] TFy 0] RS ER. £72,
2=y N EALT D 720 Y F LS YT U
Fafliel, EEZ AV M KBS E. Z0%, ©
VEARAETF XY UNRRARIZT LA VA =0 T %{THoT
W ER (X 24), SETFTFA L Lcb0d &) TR S
D hE R LTz

Pl f e f 133 1 o
N re-vs- l\/.”\ i V ‘M.""'J-i' CRetma\ = O Wk

E¥aen

X 24 EIVRAETAFYLUNRAADT LAV A =3I

KP KA J VP (IR (C)ICS
S b F— TEE o= | miER P | BELOME BELT A b
el LT 2IC &> e
(Neurosky ) N e cas | mavaass WRTSIBEE
F—Fati—h— | H—EREE EROERCRBIY |RUSETRRAT
e __| Bt ORLLVERE l
(rsrszza [KR 7 |meteestaa Oy ;Z] i

1y — 3E, F v I ) | —ReicERE
B g [2°5 | onasies ~ gloa——
BEREESH é;ﬂﬂ?g“ut:;é HSYRTFUTF 44

WiET—A20 & 1

:vsl—?—w ARUFTOTOERSE

57? & @ ﬂgﬁsﬂﬁiﬂh

THE  HER. FOrN—VUTRE (BRFHIIZISIRI7o T4 T %ER)
BENBETIL . BREEEICIIAES U AHEA

B 25 AVnY=r MIBTFLEYRAET LF v LNR



30 HUKERE

Flz, ZOEVRRAETNF Y AR IT Y27 M
Do LWHELEE OOV —MNIELEDHDHILENTEDHT-
O, BRI A L N= LR D TF— LANTHMMELZ MR L, h
ESELITICHFEEZED D ETHIE 1Yy — o7,

BAEHIIAT B Y =7 N THEBRLIEE R RAET V¥ v
INA F K] 25 1T,

52 EY FEfEDER
EVRAETIF Y UANR I E VR ADEKRGE E T D
RO THTHD. L, ToFL—broRGEmMD
VENDH D b, RERSITENT D E TR AET VSIS L
TV, FZTC, EVEXRAETILEZ LD T E A~

KT LHFHERLLT 27 MR &5 FEEHW5[9).

v NRRIT T34 b OO%MASH) &\ 9 BfRIEZ R~
ZLICERPEINTE Y, BEEMIE YR A O E % PR
THIENTED., 2O, Ry =7 hTEERET L
Brr—vaER L.

53 EY FRBEIZEDESRAETILOHEE

E VR AET IVOIARGREITE G1E B THE I IS
L, 2200V RAaLT A DINELEZ~YANVA M—1IC
TAHZETHERDT Ty a7 v T 2R,

LR DI DE R AETT VT 2 B ND.
EERETIE, EAT— /RN E—LopEciliE LTy
NeT TV r—varviktEy hCa—¥—IclkiET 5. U
FENETIV EMHEND LD THD. VY NEAT T AT
AT EM 26 DXL, BB TE, —Hoa—Y—
DRz —F —IRIR L, =2—F—T L OMNTE R % 18
20, RSSO — g T — & & AE S A
W5 5 2 LT, HMiRitE 252 FREESEIT—
P—HEc SN T2 — Y —ICH B AR ET o2& T
=Y —In O EFEOBARIESS. 2ok iRy s K
EAT T 7 HCBNWC [y F 7w LI FGE
T, K27 TR D

ELIFROME L LClE, Miliaks LIt A~— 7%
VT 7N OIS E LN BT, ORI E T 7 U HlfES
WZIRGE L, MR 2 - 7= 7 — DO EL T 77 2 RS9 5
TEEEBRIL. ORI REEIIE S NEAT T B
T 94 B AET V) EMEENSEIET, K 28 (T4
WD,

INHOIAC LD, MR, REMICEA G SRS
EURAETVEBETE-EEXD.

B Y a—Y—
AT ¥
o]

== | A48
= ﬁllﬁ

¥

7
3
P
T
%7
b
7
L

AKIFmr=l MBI D/ ET IV

1—-H¥—fHRT—42
= . S  EREES
A - ¥ La-F&
5 RIS

B

T o Tl
7 g OlT¥ E
b
F RAEERET—4
| . ° .
A ¥0 2

27 ATuV=s MBI D7y FUIEF L

ﬂﬁt?ﬂgifﬁ$v
3 ¥ ‘
EAERE 7 7 1)
o L
= D ¥
il Of |¥
-3
#
Vi
Wl 5 LR )]
3 b 2] >
7

X 28 AFaPxl MIBIFLIFIA B AET L

6 HbHYIC

ARFSCIE, VR 24 4EEITRT D RN KB KB pE S
Bl e R AL B B3 381 5 PBL B 2O E £ &
DIEHLDOTHD.

KTz T, WA > CTERATER - B - &
Hid 28 L — A EIRE LT, 1 AFE LW RS-
TEHo7en, TSV & TZ2E5<0) & LA
DD BARTUAILKERTHZET, A/ X—vard
205 HMMEANE A RIELIZ AT oY =7 FTIE, &5
F—E R, BEVRRAETIORBICENT, EEOFEEZM



HEDETHEM LI LR THY . ZONE & BRG]
IZ&VRLT.

7 Bl

Tavzl NEHETHICHIEY, ARELY hry Tk
U7 O)IFEIK, MOVIDA JAPAN FER&tEo i
—HRIC, AEETAETHYERI V-2 —DLABEK,
AFRANEFANTH I 1 AFOEEEEAER, SRENRK, 7
70 OFHIH 1N T2 7202 20 4 OARZBEREE T T DS
DI #RIZE KT iz niz

Filz, KITmrv=7 FORRRE, SIINETRR7 T 7 F{E
DEVRAGNIED T A MITEFSE A, AHH O FHHETE
Bt HCD IR TRE 2 2hEhZ B s Tn
TelEne, B VXA EMWFROM T OBLE D HZFHI A
P 3REELLEFE LY. 2 2L, T ToH
FRAALIZIR G L7z,

SE Xk

1] =V 7 - U—R, “U=2RE— KT 77,
#, 2012.

2] AfREbHDO3< Y 2012425 A5, pp84-88 (2012) .

8] ¥ 1> - UH—F « £ v F 10 pl0-22 Hf¥ BP 4
(2009) .

[4] #APemE A -
Ea
http://adv.yomiuri.co.jp/ojo/tokusyu/20101005/201010t
oku3.html

(5] Mgeas, /NGRS, WORHER  EHNEE 2
AL THEREAHICOT DT A v ORE, 2011 44
FE R RO AHHEERERE HCD BFges R4 (2011) .

6] ®HNZE . R ChNrDEEBBE~—FT 4 v 7 —/
by h&ery 7T RN ELERLN T T 4 T
Uy, ARBEBHEZIYFIA L PR F —
(2006) .

(7l 7V 7 A« FRZ—TNE—, (- EF=a—/L:E
VHEAETI)I VxRl —vary EVRAETIVRE
2, OFkAE (2012) .

(8] 1LigiFnz, LH#IL, @fERSE, BIE, MBERm
WIHZEG : =27 ANXY A - BV g v a—F—% 5
DOOTHIINULWERERZ BB T2 B a VREMT Y1
Fik, REHR (2012) .

[9] Wi e RrAETVERZDILT D EY MR, &
A Y€ Rt (2010) .

H#% BP

B OMIEBIZENG Y ) a—va U EARM

IR 1 &> THERBBRZANE T 280 & —e X [kl

31






PEZERAT R TP KA E No.7, pp.33—38 (2013) (FazC)

A AZ L MEWONRIIFE LB TIE
B pERE D

Management and Efficient Presentation of Instant Information

Sanggyu Shin?

Abstract

In this paper, we propose Mashup information service system and methods of information analysis

by use our proposed system. Recently, Mashup service is using by integrating various information

with the construction of geographic information system. However, there are some problems, which

will not go in with the latest information you need at the moment is generated. Therefore, we

propose a transmission technique and efficient management of information that is generated in

real time in this study.

Keywords: instant, information, Mashup, real time, SNS
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Study on One-piece Construction of Products by Additive Manufacturing

with Functional Gels

Yuta Yaguchi?

Toshiki Urabe?

Toshitake Tateno?

Abstract

3D printing technology has a huge potential to create bespoke and low-cost applications such as

design mock-up models, practical mechanical parts, et al. In this paper, 3D printing with bio-

degradable and electrically-conductive gels is investigated. Embedded electrical wirings are shaped

in a product chassis by using Fused Deposition Modeling (FDM) with the functional gel. The

effectiveness of the present method is confirmed with experiments of practical product prototypes,

which are an RFID antenna and a LED illumination circuit.

Keywords: 3D-printig, Additive Manufacturing, Functional gel, One-piece construction
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Development of guideline for Privacy Impact Assessment

based on 1S0O22307

Yoichi Seto? Shigeru Ishida?

Sadamu Takasaka® and Mamoru Yokoyama®

Abstract

Many organization have been working to digitize the personal information, the importance of

privacy risk countermeasures is increasing. Privacy Impact Assessment, the introduction of the

system with the collection of personal information, in the case of system replace, for the mitigation

is the risk management method for evaluating the "proactive" a privacy risk or avoid privacy issues.

In Japan, Upon the introduction of PIA, third party expert independent organization and the

implementation procedure of the PIA is required. This paper describes development and application

of the PIA guidelines to based on 1S022307.

Keywords: ISO 22307, Privacy concerns, Privacy Impact Assessment, Personal data, Risk

management
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Consideration of Difference of Technical Transfer

between Japan and China

Tsukasa Negishi?, Akifumi Tsuruta?, Jie Li?, Min Xian?,
Toshiyuki Murao? and Hiroshi Hashimoto?

Abstract

This paper considers the difference of technical transfer between Japan and China. To find it, we

investigate textbooks of elementary school, user’s manuals and contents for presentation from

views of education and life style which may affect the cultural difference. From the consideration,

we set up a novel hypothesis and examine a test, questionnaire for Chinese foreign students, to

confirm the validity of hypothesis.

Keywords: Technical transfer, Cultural difference, Text book , User’s manual
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Applying Agile Project Management with Scrum
for International Robot Service Software Development Projects
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Abstract
Globalization progresses accelarative and offshore development is increasing. In robot service soft-
ware development, it is required that engineers have to develop various requirement specifications
quickly in an international development project. However, it is also a fact that there is no effective
development process of international robot service, and this fact has been a subject of the devel-
opment project. We created the new development model based on project management using the
agile development with scrum which is the knowledge from software engineering.
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ICBM (Industrial Community Building Measures)

— A New Asian Developmental Strategy under GIN (Global Industrial

Network) —
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Abstract
Recently, GIN (Global Industrial Network), highly sophisticated production network has covered all

over East Asia. This paper first analyzes the mechanism of GIN, and second shows a model of

developmental strategy of East Asian economies which meets the nature of GIN. Enhancing GIN

by economic integration and promotion of ICBM (Industrial Community Building Measures) shall

be main pillars of the strategy. Standardization of higher professional education system, SMEs

connectivity and community finance network shall play the vital role as ICBM.

Keywords: industrial network, community building, higher professional education, SMEs,
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Community Finance is a kind of Commercial Finance,
provided to private enterprises (mainly SMEs), with the
will of community building as a main purpose.
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CBM Finance is a kind of Community Finance that
uses a community mechanism (in most cases,
ostracization) as mortgage of the finance.
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Automatic recognition of theorem environments of mathematical
papers in IATEX format

Take-Yuki Nagao ¥

Abstract
Theorem is one of the most important elements of mathematical scholarly paper. Although BTEX

provides theorem environments to markup theorems, it is quite difficult to automatically recognize

the statements of theorems from the source code with high precision, due to the fact the actual

arguments passed to these environments can arbitrarily be complicated. This study proposes a

novel method to recognize the theorem environments from the source code, by hooking declaration

of theorem environments.

Keywords: TgX, I4TEX, document structure analysis, Mathematical Knowledge Manage-

ment

\newcounter {mycounter}
\newtheorem{definition}{Definition}

\newtheoremx {remark} {Remark}
\newtheorem{theorem} {Theorem} [section]
\newtheorem{note} [mycounter] {Note}
\newtheorem{corollary}{C{\hskip Opt\footnotesize
\bf OROLLARY}}

\newtheorem{my{e{n}v}}{My Theorem}

Fig. 1 Declaration of theorem environments

1 Infroduction

There has been an increasing number of research
articles of mathematics available on the Internet via
online journals or preprint servers. It is a challeng-
ing task to increase the utilization of such existing
manuscripts. An important step toward this is to make
such a scholarly document processable by computer
and let computer recognize its logical structure.

Theorem is one of the most important logical ele-
ments of mathematical paper, and its statements have
condensed information on the outcome of research.
The most common way to markup a theorem with
I4TEX is to utilize theorem environments. Authors of
a manuscript declare their own theorem environments
as shown in Fig. 1, and then utilize them (see Fig. 2).

It is, however, difficult for a computer to analyze

the source code to locate the beginning and ending
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\begin{theorem} [Sample Theorem]

The statements of the theorem.

\end{theorem}

\begin{remark}

This is a remark associated with the above theorem.
\end{remark}

\begin{my{e{n}v}}

An exceptional case.

\end{my{e{n}v}}

Fig. 2 Utilization of theorem environments

of theorem environments in practice. A major diffi-
culty lies in the variety of parameters to these en-
vironments. In the case of declaration, the parame-
ters passed to \newtheorem are mostly alphanumeric
with some white spaces as shown in lines 2 to 5 of
Fig. 1, but it is possible to include control sequences
or even curly brackets as in lines 6 to 8 of Fig. 1. In
short, the choice of the parameters completely depends
on the authors, and the actual arguments can arbitrar-
ily be complicated. It is thus impossible to locate a the-
orem by a single regular expression. A minor difficulty
is caused by the \input control sequence which allow
sourcing of external files. Similar arguments apply to
the utilization as well.

This work focuses on the recognition of theorem
of mathematical paper written with I#TgX and pro-
poses a method to detect the location of theorem in-
side the source code. The organization of the paper is
as follows. Section 2 briefly describes research results

related to structure analysis of mathematical docu-
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ments. The preprints of the arXiv project is briefly
summarized in Section 3 along with the description of
the dataset utilized in this study. The main idea of
this work about recognition of theorems is presented
in Section 4. An experimental result is shown in Sec-

tion 5.

2 Related work

Numerous research efforts have been made to
make mathematical scholarly document machine-
understandable in the context of Mathematical Knowl-
edge Management. Adams described the differences
between digitized mathematics, digitally represented
mathematics, and formalized mathematics [1]. Naka-
gawa et al. proposed a system to scan printed math-
ematical document using Optical Character Reader
(OCR) and recognize theorems using keyword match-
ing and the uniformity of the formatting style[2]. As-
perti et al. proposed distributed repositories of formal
mathematical knowledge [3].

More recently, the arXMLiv build system is pro-
posed, which converts manuscripts written with IATEX
to XML documents [4, 5]. The XML-based approach
of arXMLiv project has become a common way for
analysis of scholarly I4TEX documents. For example,
Solovyev et al. defined the Mocassin ontology which
provides mathematical logical elements such as the-
orem, proposition, and lemma including the relation
between them [6]. There are also projects to publish
documents with mathematical symbols as linked data
[7]. In addition, a method has been proposed for ex-
tracting definitions of mathematical expressions using
machine learning [8].

Although the arXMLiv project provides a good cor-
pus and tools for analyzing the logical structure of a
I#TEX document, there are certain areas of applica-
tions that XML-based approach does not work very
well. For example, it is difficult to extract the state-
ments of theorems from a mathematical paper and to
store the result in a single PDF document. This prob-
lem could be solved if there were a simple macro to
record the start and the end line of a theorem environ-
ment. Such analysis tool would facilitate creation of
derived works from existing IATEX documents for other
purposes as well. This is the motivation of the present

work.

3 Summary of the Preprints of arXiv

The arXiv provides more than 810 thousand
preprints at the time of this writing, starting from the
year 1991 to the present time. The project provides not
only the typeset documents in Portable Document For-
mat (PDF), but also the source code of them. A public
bulk data access service is provided as well, which en-
ables downloading of the source code of most articles
[9].

Most of the source code is stored in a compressed
image (using GZIP format) of directory structure con-
taining TEX or I4TEX files along with some image files
for figures. There are some exceptional cases as well.
Some projects have PDF as the source code. For ex-
ample, the PDF documents converted from rich text
formats, such as Microsoft Word, fall into this class.
One can find a few other formats including Hyper Text
Markup Language (HTML) and PostScript, although
the frequency is very low.

3.1 Sample Dataset

For the sole month of January 2012, there are 6687
preprints of which 91 percent are in compressed for-
mats and the rest are in PDF. This study utilizes the
former as a sample dataset.

In order to properly analyze the source code con-
tained in a compressed file of arXiv, one needs to iden-
tify the actual archive type, as it cannot be detected
from the file extension. For instance, the archive
1103.4682.gz is actually in tar.gz format, viz. a
single archive file that contains a directory structure,
but it is not indicated by the filename. One thus needs
a tool like the file command to identify the actual
format.

The frequency distribution of archive types observed
in the dataset is shown in Table 1. The result indi-
cates that, in dealing with archived source code, it is
mostly enough to consider tar.gz format and tex.gz
format, the latter being a compressed image of a single
TEX or I4TEX source file.

3.2 Domination of IATEX

The source code of preprint provided by arXiv does
not contain a build script of any kind, and so one has
to figure out which is the main TEX or I#TgX file of a
project out of the files in each archive. By a main file
we mean a TEX or IATEX source file with file extension

.tex that can be compiled with any of tex, latex,
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Archive Type Frequency % Cumul. %
tar.gz 4645 69.46 69.46
tex.gz 1441 21.55 91.01
pdf 595  8.90 99.91
(Others) 6 0.09 100.00
Total 6687

Table 1 Archive types of preprints of January 2012

Compiler Compilable main files
latex 4708
pdflatex 5274
tex 18
pdftex 35
Any of above 5832
latex and pdflatex 4168
tex and pdftex 18
latex or pdflatex 5814
tex or pdftex 35
Table 2 Main files compilable by standard build
commands of TEX and LTEX
Declaration Frequency
\documentclass 5762
\documentstyle 44
Unknown 8
Total 5814

Table 3 Control sequence used in document class
declaration

pdftex or pdflatex command, which are standard
build commands bundled with most of the TEX distri-
butions. A single archive may have multiple main files.
Table 2 shows the number of main files in the dataset
that can be compiled by combinations of the afore-
mentioned compilers. The result implies that IATEX
is dominating in the source code. In fact, out of to-
tal 6687 preprints, 5814 items are compilable by 1atex
or pdflatex, meaning that almost 87 percent of the
preprints are written with IATEX.

3.3 Document Classes

the articles distributed by

preprint services like arXiv originate from various

Generally speaking,

fields of research, including mathematics, physics,
computer science, and so forth. In the case of articles
written with IATEX or TEX, an issue arises as to how

to collect the class and style files used by the authors.

Rank Class Name Frequency % Cumul. %
1 article 2006 34.81 34.81
2 revtex4 1048 18.19 53.00
3 amsart 864 14.99 68.00
4 revtex4-1 686 11.91 79.90
5 mn2e 185 3.21 83.11
6 aa 132 2.29 85.40
7 IEEEtran 116 2.01 87.42
8 iopart 99 1.72 89.14
9 svjour 81 1.41 90.54

10 jpconf 55  0.95 91.50
11  PoS 35 0.61 92.10
12 elsart 24 0.42 92.52
13 svjour3 22 0.38 92.90
14 report 22 0.38 93.28
15 scrartel 20 0.35 93.63
16 LCWSI11 19  0.33 93.96
17  epl2 18 0.31 94.27
18 appolb 17 0.30 94.57
19 siamltex 16 0.28 94.85
20 (Others) 297 5.15 100.00
Total 5762

Table 4 Ranking of document classes of January 2012

Different fields have different styles for an article and
the way the styles are distributed depends on the field,
on the journal, or on the authors.

Some journals distribute the formats using the Com-
prehensive TEX Archive Network (CTAN) [10], which
is the most commonly used service to share programs
and documents related to TEX. There are, however,
journals that share class or style files on their own Web
sites. To resolve the issue, some styles and class files
must be collected by hand, but it is quite difficult to
find and gather all of them. In this study, the above
process was actually carried out before the statistics
given in Section 3.2 was collected.

For the information of the reader, the ranking of ob-
served class files in the dataset is presented in Table 4.
The data show that more than 79 percent of the cases
are covered by the standard article class of I4TEX, the
REVTEX of the journals of the American Physical Soci-
ety [11], and AMS-I4TEX of the American Mathemati-
cal Society [12]. The data in Table 4 are collected from

the main files that invokes \documentclass. As is



84  RIBKET

shown in Table 3, it is quite rare these days to use
\documentstyle, which is a deprecated macro to de-
clare a document style. It should also be noted that
a different class might define a different version of

\newtheorem.

4 Recognition of Theorem

The idea of this work is to redefine a \newtheorem
that the

\newtheorem are recorded to an external file with

control sequence so arguments to
the filename and the line number of each occurrence
of \newtheorem.

The role of the original \newtheorem is to declare
a new environment with the name passed by its first
argument. For example, line 4 of Fig. 1 defines the con-
trol sequences \begintheorem and \endtheorem,
which are invoked internally at lines 1 and 3 of
Fig. 2. The modified version of \newtheorem rede-
fines the control sequences like \begintheorem and
\endtheorem, in such a way that an invocation of
such a control sequence records the current filename
and the line number. This enables the recording of the
occurrence of theorems.

A IATEX macro package to hook the invocation of
\newtheorem is implemented in Fig. 3 and the func-
tionality to record the occurrence of theorems in Fig. 4.
In order to execute these macro files without modifying
the existing I4TEX file, one can create a format file, say
sthmlatex. fmt, by compiling Fig. 5, and then invoke
latex command specifying shmlatex. fmt as the for-
mat file.

Some macro packages redefine \newtheorem on
If this is the case the redefinition of

\newtheorem introduced by Fig. 3 is overridden by

their own.
another implementation. A typical example is the
amsthm package provided by AMSIATEX, which has
its own implementation of \newtheorem. To re-
solve this problem, one can redefine \newtheorem
again after each invocation of \usepackage or
\RequirePackage. This is implemented in the macro

\@onefilewithoptions (see lines 61-64 of Fig. 3).

5 Experiments

There are many preprints that are unrelated to
mathematics, and thus one needs a way to find out
papers related to mathematics from among numerous

preprints. Especially the ones that contain theorems

Relation Frequency

p=g 5622
p>g 138
g>p 54
gF#p 192
Total 5814

Table 5 Comparison of the number of detected dec-
larations (p and g resp. denote the number of de-
tected declarations by the proposed and the grep
method resp.)

Relation Frequency

p=g 5621
p>g 119
g>p 74
9#p 193
Total 5814

Table 6 Comparison of the number of detected start
of a ‘theorem’ environment (p and g resp. are the
results by the proposed and the grep method resp.)

A main file that has

the keyword ‘Theorem’ ignoring cases, is regarded as

are of interest of this study.

‘theorem-aware’. An experiment shows that out of 5814
main files of the dataset, 2879 items fall into this class.
This means that almost the half of the preprints are
theorem-aware. In average, a single main file contains
12.75 occurrence of the above keyword. The fact that
some authors publish books on preprint servers makes
the average value larger than one might expect.
Tables 7 and 8 respectively show the ranking of ob-
served display names (with 1119 distinct values) and
names of theorem environments (with 1875 distinct
values) respectively. These results were obtained by
the proposed method. Environment name has stronger
dependency on the user than display name, since the
cumulative percentage of display name increase much
faster with rank than that of environment name.
Table 5 compares the results obtained by pattern
match using the command grep ’\\newtheorem’,
and the one by the proposed method. The result
indicates that the \newtheorem control sequence
is correctly hooked in around 97 percent of the
cases. A similar comparison for the environ-
ment with name ‘theorem’ shows that occurrences of

\begin{theorem} are recognized up to 97 percent
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(see Table 6). Another experiment shows that out of
2879 theorem-aware main files, 2034 items (about 71%)
contain at least one occurrence of a theorem-like envi-
ronment, where an environment is called theorem-like
if it is a theorem environment with the environment
name or the display name matching any of the key-
words below (ignoring cases): theorem, proposition,
corollary, lemma, and claim. This indicates that good
portion of people utilize the above five kinds of envi-

ronments to markup theorems.

6 Conclusion

The result of this work enables the extraction of
theorems from existing preprints of mathematics.
This would facilitate the community to create derived
works from existing scholarly papers. For example,
one can create a tool to convert the contents of a bunch
of mathematical papers into an electric book consist-
ing only of theorems. The resulting material can be
used for research, education, etc. This would increase
the utilization of the existing scholarly documents of
mathematics and makes it easier for people to locate
and read the academic results of interest from among

ever-expanding piles of papers.
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Rank Display Name Freq. T Cumul. %
1 Theorem 2242 11.38 11.38
2 Lemma 1980 10.05 21.43
3 Corollary 1865 9.47 30.89
4 Proposition 1853 9.40 40.30
5 Definition 1757 8.92 49.21
6 Remark 1624 8.24 57.46
7 Example 1181 5.99 63.45
8 Conjecture 800 4.06 67.51
9 Claim 443 2.25 69.76

10 Problem 360 1.83 71.58
11 Notation 343 1.74 73.33
12 Question 335 1.70 75.03
13 Exercise 270 1.37 76.40
14 Assumption 218 1.11 77.50
15 Fact 177 0.90 78.40
16 Algorithm 175 0.89 79.29
17 Axiom 144 0.73 80.02
18 Condition 137 0.70 80.71
19 Observation 123 0.62 81.34
20 Case 118 0.60 81.94
21 Remarks 111 0.56 82.50
22 Conclusion 110 0.56 83.06
23 Criterion 109 0.55 83.61
24 Acknowledgement 103 0.52 84.14
25 Solution 102 0.52 84.65
26 Summary 100 0.51 85.16
27  (Empty) 87 0.44 85.60
28 Examples 81 0.41 86.01
29 Note 70 0.36 86.37
30 Property 59 0.30 86.67
31 Hypothesis 54 0.27 86.94
32 Convention 50 0.25 87.20
33 Main Theorem 49 0.25 87.44
34 Construction 48 0.24 87.69
35 Proof 37 0.19 87.88
36 Step 35 0.18 88.05
37 \bf Theorem 24 0.12 88.17
38 Sublemma 23 0.12 88.29
39 Acknowledgments 22 0.11 88.40
40 \definitionname 21 0.11 88.51
41 Theorem A 21 0.11 88.62
42 \protect \theoremname 19 0.10 88.71
43 \bf Lemma 19 0.10 88.81
44 Result 19 0.10 88.91
45 Open Problem 19 0.10 89.00
46 Theorem B 18 0.09 89.09
47 Acknowledgements 18 0.09 89.18
48 \theoremname 17 0.09 89.27
49 Notations 17 0.09 89.36
50 Acknowledgment 17 0.09 89.44
51 (Others) 2080 10.56 100.00
Total 19,704
Table 7 The observed display names of theorem en-
vironments

Rank Environment Name Freq. %o Cumul. %

1 lemma 1300 6.60 6.60

2 theorem 1252 6.35 12.95

3 definition 1026 5.21 18.16

4 corollary 1007 5.11 23.27

5 remark 986 5.00 28.27

6 proposition 970 4.92 33.20

7 example 787 3.99 37.19

8 prop 673 3.42 40.61

9 cor 603 3.06 43.67

10 thm 589 2.99 46.66

11 lem 489 2.48 49.14

12 conjecture 448 2.27 51.41

13 claim 385 1.95 53.36

14 rem 383 1.94 55.31

15 defn 315 1.60 56.91

16 problem 287 1.46 58.36

17 notation 276 1.40 59.76

18 conj 250 1.27 61.03

19 question 198 1.00 62.04

20 ex 174 0.88 62.92

21 exercise 161 0.82 63.74

22 defi 150 0.76 64.50

23 fact 149 0.76 65.26

24 assumption 146 0.74 66.00

25 axiom 139 0.71 66.70

26 algorithm 139 0.71 67.41

27 condition 119 0.60 68.01

28 case 111 0.56 68.57

29 criterion 103 0.52 69.10

30 acknowledgement 103 0.52 69.62

31 conclusion 101 0.51 70.13

32 solution 100 0.51 70.64

33 summary 97 0.49 71.13

34 theo 86 0.44 71.57

35 coro 82 0.42 71.99

36 rmk 80 0.41 72.39

37 observation 75 0.38 72.77

38 Lemma 72 0.37 73.14

39 prob 71 0.36 73.50

40 remarks 69 0.35 73.85

41 xca 67 0.34 74.19

42 Def 65 0.33 74.52

43 note 62 0.31 74.83

44 Cor 61 0.31 75.14

45 Theorem 58 0.29 75.44

46 dfn 57 0.29 75.73

47 Remark 55 0.28 76.00

48 Prop 54 0.27 76.28

49 Definition 52 0.26 76.54

50 Example 50 0.25 76.80

51 examples 47 0.24 77.04

52 (Others) 4525 22.96 100.00

Total 19,704

Table 8 The observed environment names of theo-
rem environments
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\def\Qoparg#l [#2] {\Q@ifnextchar [{#1}{#1[#2]}}
\newcounter{cQ@hook@thm}
\def\nthm@pre#1#2#3{}
\def\nthm@post#1#2#3{}
\def\nthm@pre@#1#2{%

\stepcounter{c@hook@thm}

\edef\hook@thm@lineno{\the\inputlineno}

\nthm@pre{#1}{#2}{\the\value{c@hook@thm}}}
\def\nthm@post@#1#2{%

\nthm@post {#1} {#2} {\the\value{c@hook@thm}}}
\def\h@newtheorem{ %

\@ifstar{\h@xnthm %} {\h@xnthm \relax}}
\def\h@update@hooks{ %

\ifx\newtheorem\h@newtheorem

\else
\let\s@newtheorem\newtheorem
\let\newtheorem\h@newtheorem

\fi}

\def\hooknewtheorem#1#2{%

\def\nthm@pre##1##2##3(%
\ifx\relax#1l\relax
\else#l{##1} {##2} {##3}¢
\fi}

\def\nthm@post##1##2##3{%
\ifx\relax#2\relax
\else#2 {(##1} {##2} {##3}

\fi}

\h@update@hooks}
\hooknewtheorem{}{}
\def\h@xnthm#1#2{%

\let\Q@tempa\relax

\expandafter\@ifdefinable\csname #2\endcsname{$
\ifx *#1%

\def\Q@tempa##l{$
\nthm@pre@{#2} {##1}
\s@newtheoremx {#2} {##1}
\nthm@post@{#2} {##1}}
\else\def\@tempa{\Q@oparg{\h@ynthm{#2}}[]}
\fi}
\Qtempa}
\def\h@ynthm#1 [#2]#3{%
\ifx\relax#2\relax
\def\@tempa{\Qoparg{\h@xthm{#1}{#3}}[]}

\else
\def\Q@tempa{ %

\nthm@pre@{#1}{#3}
\s@newtheorem{#1} [#2] {#3}
\nthm@post@{#1}{#3}}

\fi

\@tempa}

\def\h@xthm#1#2 [#3]{%

\ifx\relax#3\relax
\nthm@pre@{#1}{#2}
\s@newtheorem{#1}{#2}
\nthm@post@{#1}{#2}

\else
\nthm@pre@{#1}{#2}
\s@newtheorem{#1} {#2} [#3]
\nthm@post@{#1} {#2}

\fi}
\let\h@onefilewithoptions\@onefilewithoptions
\def\Qonefilewithoptions#1 [#2] [#3]1#4{%

\h@onefilewithoptions#1 [#2] [#3]#4

\h@update@hooks}

\endinput

Fig. 3 hooknthm.sty — a macro to hook theorem
declaration
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17
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22
23
24
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30

32
33
34

35

=

©
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\RequirePackage{currfile}
\RequirePackage{hooknthm}
\newcounter {h@thm@n}
\let\@x\expandafter
\def\Q@onbeginthm{ }
\def\@onendthm{}
\def\newtheorem@post@dump#1#2#3{%

\edef\h@nthm@from{\the\inputlineno}

\immediate\write\h@thmsfile
{"DECL", "\unexpanded{#1}", "\unexpanded{#2}", ¢
"#3", "\h@nthm@from","", "\currfilename"} %

\@x\let\@x\tmp@a\csname#1\endcsname

\@x\let\@x\tmpEb\csname end#1\endcsname

\@x\def\csname#1\endcsname{ %
\stepcounter{h@thm@n}
\def\tmp@v{\the\value{h@thm@n}}
\edef\h@thm@from{\the\inputlineno}
\Q@onbeginthm{#1} {#2} {#3}{\tmp@v} {\h@thm@from}
\let\h@next\tmp@b
\tmpRa}

\expandafter\def\csname end#l\endcsname{ %
\def\tmp@v{\the\value{h@thm@n}}
\edef\h@thm@to{\the\inputlineno}

\h@next
\Qonendthm{#1} {#2} {#3} {\tmpQv} {\h@thm@from}
{\h@thm@to}}}

\def\Qonendthm#1#2#344#5#6{%

\immediate\write\h@thmsfile
{"OCCUR", "\unexpanded{#1}", "\unexpanded{#2}",
"3, "H4", "#5", "#6", "\currfilename"}}

\AtEndDocument { \immediate\closeout\h@thmsfile}
\hooknewtheorem{ } { \newtheorem@post@dump}
\newwrite\h@thmsfile
\immediate\openout\h@thmsfile=\jobname.thms.csv
\endinput

2
gl

Fig. 4 storethm.sty — a macro to record occur-
rence of theorems

\makeatletter
\def\@documentclasshook{$%
\ifx\@normalsize\@undefined
\let\@normalsize\normalsize
\fi
\RequirePackage{currfile}
\RequirePackage {hooknthm}
\RequirePackage{storethm}}
\makeatother
\ dump

Fig. 5 The source code of the TEX format used to
invoke the recognizer

87






PEFERANT R LB R BT No.7, pp.89—96 (2013) ()

BERT avFA—%>2 2 RSNPZHWAS VX —%v N FIZABT 3
Bt DFRGT & BRI E R Y — ¥ A D FE 6

A EY gk hiL? LR B2

FRH HEE 2

Study of technology that uses the RSNP to publish on the Internet the
existing RT-Components and Development of environment mapping service.

Toru Izui ¥ Yuka Kato? Yosuke Tsuchiya ? Masahiko Narita 2

Abstract
RT middleware OpenRTM-aist that implements the OMG RTC Specification uses CORBA tech-
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DB, ZDT77ANERFNGRT 22 R—% > MMk L
72WRT IV R—3 > b (LM% RTC a LIER.) ZiZH)R
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public static void main(String[] args) throws I0Exception {
Connect ionInfo connectioninfo = new ConnectionInfoll;
String epn = “http://localhost:8080/ServiceSanp | afservices”;
cannect ioninfo. set_endpointrane(epn);
IrvokerProf i leFactory factory = null;
try {
[ 272 b DG
factary = InvokerProf i leFactory, new/nstanes connect ioninfo);
[ R
factory.connect (;

ff CC TRINFB{EMIEET D

[Basic_profile bp = factory, getBaslc)rofl le(l:
Ret_value ret = bp.open(”levin®, "asiE");
BasicProf i leHelper helper = new BasicProf ileHelper(ret);

if thelper.getResult() == RESULT. SLTGESS getResult () {
long conv_id = helper.zetConv_id(); RTCServiceProfile
Systen. sof-print In("SEEEREIA conv_id:” + conv_id); StartProfile() 235
ecloselcom idde
1 IRtc_servive profile profile = factory.gzetRic_servive_profi lel): 1
wrofile.start profiletcon jd)s ) _ _ ____________
IString path = “D:¥¥tool¥¥workspace_rtc¥¥Generat eForRSNP¥ERTE o 1"
VInputStrean is = new FilelnputStream(path);
Vint b = 03
I BytedrraylutputStream bos = new BytedrrayOutputStreand);
Vuhile((b = iz read()) = -1) {
: bos.writelbl:
}

RTCServiceProfile

hoz. f lush(); create_rtm{ &

:is.close():

VittachedFile file = new Attachedrile()s
Ifile.set_byte_array(bos, toBytedrray());
Lfile.set_mime_type("text/plain”);
VittachedFiles files = new AttachedFiles();
: files.add_attached_file(filel;

:_profi le.create_rim{conv_id, “RobotMainTZ F°. files);
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w
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m
Bl
=
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H
H
LA
i
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Ser’verSockel server’sock = new ServerSocket (3000); :
'System, cut.print In(” localhost I0IDE A — HEBET D ERTLET, *); |
serversock.accept (;
1 RTCServiceProfile !
lEErp s TR endprofile® T |
profile.end_prof i le{cony_id);
LSystem. out.print In(” localhost DINNDEH — FIZIBRHET. "0

T else {
System. cof.print In("§2EESEEN  + helper.zetDetail (3);
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15 RTCStartProfile onExecute 727 7 1 €5 «

class Datalistener extends ConnectorDataljstenerT<TimedLong>{
public Datalistener(final String name){
super(Timedlonz. class);
n_name = name;

public void operator(final ConnectorBase.ConnectorInfo arg,
final Tinedlong data)
ConnectorBase. ConnectorInfo info ={ConnectorBase. Connectorlnfn)arg,
System. avfoprintIng” B
System. sufprintIng”Listensr: “4m_name ) ;
System. avfoprintInt Profile:iname:  “+info.namel;
System. avfoprint Int"Prof ilerzid: “tinfo.id):
System. cofprintIng " Data: “tdata.datal;
System. avfoprintInt” B

public String m_name;

16 fitskd RTC k7o DataListener 324

13 RTC 5% i< D RSNP 441

[ mesrcEre e o ¢ o s om ]

LoD LTS R ABAALSRT Bane

s

[F=TaTame=ncEn ]

AT & ot

Xl 14 RTCStartProfile dataPort 727 5 1 ¥ 1 X

KD RT 2 ViR —x v kD4 DataFlowConpoentImpl
122 %475 onExecute XV v NIZ, “—ﬁﬁﬁ@%%%
757 (X 18), ZoWH % RT 2>V K— x> MEFSEEIZ
17\, RTCServiceProfie ® on_execute 7°D T 7 AT
T RBEOUNIEETZBEDIZT S ( 15, %2, [ 19).
525 MBERZEHMHANS RTIAVEA—FRY MDORTUER
72

RT 2V AR—32 Vb2 TIEZWEEIL, RT 2 VK-
2V b OFES%EED S endProfile (% 1, 20, 13) %
EOH L, RT 3> R—x v b EBFEEICHK 7L 2 @A
6.RT:Vﬁ~*\F§ﬁ%*M%i RT av&—%v
AR O TR Z O UM TILEE 247 5. Z DRI,

Blverride
public Ret_value dataPort{lone conv_id, String metadatas, AttachedFiles attached_files) {
Jaggers info(String. Tormei(datafort 1 netadatas=2=", netadatas));
AttachedFile file = attached files.gzet_attached f\\e(ﬂ)
Timedlong timedlong = DataPartltil. gefParstfs(f\ lel;
Fogger, InfolString. formef(“dataPart 17t ined|ong=3d4" inedlong. data)d;
Ret_value ret = new Ret_value():
DataPushProf i |eHelper helper = new DataPushProf i leHe per(ret);
£ BEERER AR
helper. setResult (RESULT. S400ESS getResult (1)
£ ERRET I SR O — FOEMTE
helper.setDetai IEode(Detal |CodeManager. 20 FAPEFINITE
£ RO R EES
helper.setDetail(” ﬁﬁﬁ?’% EHEET )z

return ret;

17 RTC $H 52 & T o dataPort F2244

Blverride
protected ReturnCode_t onExecute(int ec_id) {
Pif 0 m_inln. i shew
m_inIn. read
System. sufoprint{ "Received: * + n_in.v.data + :
System. suf.print{ "TimeStamp: * + n_in.v.tm.sec + HORRT
Svstem, suf.print Ind m_inov.tmonzee + “[ns]” );

try |
Thread. sfead1):

} cateh {InterruptedExcert ion &) |
e.printStackTrace!);

w o

return super. onExecutelec_id);

18 #tkd RTC L T? onExecute 224

BIFIZLD EIF 7z javaVM 258 7 3 € 5.

6 BIEAADIRIE

WEHREMGEET 272012 (K 6) TRIEEEITTo7/. 2

DIFETIEA X =3 MZ2AB U7\ RTC B % Server-
Robot ACHEfEXE, D RTC B
RSNP 7» 5 #fii 247\, Inport, OutPort 1 > & —

1Z ClientRobot ® A ®
J A
EENATRED & R

1. ClinetRobot W® RSNP 751 7> 55 RTC B




94  RHFEZ

Blverride
public Ret_valus onExecutel long conv_id, String metadatas,AttachedFiles attached files) {
Ret_walue ret = new Ret_waluel);
OQutFortParan opp = new QutPortParan();
if( Eype == TYPE, A PORT) {
!agger infolString. formsfl” onFxecute start metadalas A" metadatas)):
System. auf.printIn("Please input nunber:
BufferedReader buff = new EufferedHeader(rr.‘l InPut 8t reanReader( System. /o )0
int data = 03
try |
data = Integer.persefefibuff.readline());
} catch (NumberFDrmatExceDtlon ]
System. sef.print In(” Input nuvber Error!”);
} catch (I0Exception e) {
System. suf.print In("Input ruwber Ervor!”):

System. auf.print Inl"Sending to subscriber: * 4 datals

HinT -2 FER

TimedLong tinedlog = new TlmedLong()

timedlog.tn = new Time

timedlog. data = data;

opp. zetOrder( "WRITE" ),

opp. setlame(”out DataPort " ;

opp.setDatalt imedlog):

Soggar, |nfD(Strmg formf( orExecute end netadatas=3s", metadatas)):
} else ifi fype == TYPE, Z07_FLRT)

opp. st rder( LNENON 7

opp. setName " INKHOWN™ )

else
opp. et Orderd " UNENOWN® )3
opp. setName (" UNKNONH" 5

DataPushProf i leHelper helper = new DataPushProf i leHelper(ret):
A FARER O]

helper, setResult (RESULT. SUUCESS zetResult (1);

A RS T B d5ERE D — FOIEN T E

helper.setDetai ICode(Detal |CodeManager. A7 SAPEFINI TEY;

A EEOITERFEE

helper.setDetal (" fﬁ&ﬁﬁ?’% ERIET")

fttachedFile file = DataPortltil. geidéfacheri felopp);
helper.setitiachedFile(file);

return ret;

X 19 RTC i H F%MEHT T D onExecute FE%E4
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# 1 #H#d % RTC_Service_Profile @&l Invoker
Profile | 7517 > v =S

public Ret_value start_profile(long

conv_id) throws RSiException;

B — il start_profile # ¥ v 7
T3

cov.id DFEITDA%EITS

public Ret_value cre-
ate_rtm(long

metadatas,AttachedFiles afs);

conv_id,String

7 7 4 iz TRTC.xml) iDL
[RTC KB E T 71 V] ZHEE
UETT 5. EffEhd ¥ -1
N7 74 IVERIET S

IIAT Y IMOELSNTELRMNT 7
ANZEFTIZIRT AVE—3 DY —
AR 2. BB LTV —AD a1
3. a4V LERTaVYR—% V%
HE L, EEEZRT5

public Ret_value end_ profile(long

conv_id) throws RSiException;

P —fl]d end_profile # F v 7§
)

EHLTHERT 3V AR—2 v bDY Yy
vy MY VU, EHEEIRY S

public Ret_value

get_permission(long conv_id,
String account,String password)

throws RSiException;

L Ty

L TWiwn

#£ 2 ¥ 3% RTC_Service_Profile Ml Accepter

Profile | 7547 g I — IR 7

public Ret_value data- || Acceptor #H TR 7 7 1 VD | Y=l dataPort 70 7 v 1 JVIZR T

Port(long conv_id, String || XN 5 C Lo DataPort ® Listner 7 5IFOH X

metadatas,AttachedFiles at- nNad., BUOHEINEZBIZZELEZT—4N

tached_files); ReETa 774 LVREHTIZ 94TV M
%f59 %. AttachedFiles DML, 77
AN =Z[ET — B R =%, N1 FV)=%3F
FT=RADIYVT T4 AT =&, 1Ii25.

public Ret_value data- || EECOIERIHM LEd DI

Port(long conv.id, String meta-
datas,AttachedFiles attached_files,
IResultResponseTool tools);

public Ret_value onExe-
cute(long conv_id, String
metadatas,AttachedFiles at-

tached_files);

RTC kT onExecute 3% L 72
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RTC Lo onExecute 1 N> ks AAMECH X
NEGEICETEIN, SRl 14TV
MZEHIE NS




PESERANT R F B KRB No.7, pp.97—101 (2013) [(FRisT)

A highly versatile hierarchical interconnection network

visualisation software illustrating Scheme flexibility

Antoine Bossard V

Abstract

Recent supercomputers like the Fujitsu K are made of hundreds of thousands of computing nodes.

As a result, node interconnection is getting more and more challenging. Effectively, data transmis-

sion could easily become a bottleneck and harm global performance. To address this connection

issue, advanced, complex network topologies have been proposed in the literature as intercon-

nection networks of massively parallel systems. In this paper, we propose a highly versatile and

interactive visualisation system for such topologies aiming at facilitating the understanding of

these complex networks.

Keywords: HIN, educational system, interactive, versatile, Racket, functional programming

1 Infroduction

Modern supercomputers are made of hundreds
of thousands of computing nodes (processors); the
million-node barrier has even been crossed recently
with the IBM Sequoia [1]. Because of the huge number
of nodes involved, node connection is a critical issue to
retain high performance. Effectively, a non-optimised
network could easily lead to data communications cre-
ating a bottleneck situation, and thus harm the system
global performance.

Therefore, interconnection networks are an actively
research topic, and several advanced network topolo-
gies have been proposed in the literature. While sim-
ple topologies like hypercubes [2] sufficed in the early
days of supercomputing, they are not suitable any
more for physical reasons like the number of links per
node (i.e. network degree). Advanced topologies thus
aim at connecting a huge number of nodes while re-
taining the degree and diameter of the network as low
as possible. For example, where a hypercube requires
an impractically high degree of 20 to connect 22 ~ 1
million nodes, a hierarchical hypercube (HHC) [3, 4, 5]
of degree 5 suffices to connect that same number of
nodes. Notably, hierarchical interconnection networks
(HINs), like HHCs, are very popular thanks to their

ability to retain a low degree and a small network di-
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D Advanced Institute of Industrial Technology, Tokyo, Japan

ameter.

While these advanced network topologies have many
critical advantages compared to more simple ones like
the hypercube, they are obviously more difficult to ap-
prehend. Indeed, their definitions are sometimes very
complex (some may say overly complex), and it is very
difficult, even for the trained eye, to gain understand-
ing of the structures of such networks. As an exam-
ple, we can also cite hierarchical cubic networks [6, 7],
metacubes [8, 9] and star graphs [10]. By noticing this
fact, it appeared to us that a system allowing for the
visualisation of, and interaction with, such networks
would be of great help for students and researchers.
Thus, in this paper, we describe a highly versatile
and interactive visualisation system of any kind of
networks. Importantly, this system is well suited to
work with hierarchical interconnection networks, en-
abling the separate visualisation of the different lay-
ers present in the network.

We give in Section 2 a general overview of the
proposed system, giving some details regarding soft-
ware design as well as user interface and interactions.
Then, we present in Section 3 how we achieved a high
degree of versatility: we designed a system of rules to
describe a network topology. Finally, this paper is con-

cluded in Section 4.

2 System overview

In this section, we give details regarding the soft-

ware design of this system, as well as information re-
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garding the user interface and interactive content.
2.1 Software engineering aspects

We have built our system using the DrScheme (now
DrRacket) integrated development environment [11]
providing an implementation of the R5RS Scheme
functional programming language [12]. As a result,
our system is featuring the robustness and simplicity
of Scheme, and, importantly, is portable to a variety of
platforms.

DrRacket provides us with many useful libraries,
including a GUI library (racket/gui) that we used
to build the user interface of this system. Further-
more, this GUI framework is based on the delegate
event model allowing for a simple and straightforward
usage of interface controls. Additionally, in order to
easily manipulate network graphical representations
(graphs), we are using the mr1ib/graph library. Con-
cretely this library provides useful functions to insert
nodes, and links between nodes, into a drawing can-
vas.

Since this system is enabling users to define their
own topologies as detailed in Section 3, we are also
providing additional graph-related functions that can
be used in addition to library functions already loaded.
For instance, we have defined a function util-H cal-
culating the Hamming distance between two integers,
as well as a function ut i 1-bar computing the comple-
ment of a binary sequence.

Lastly, several networks are preset into the system
to act as feature demonstration as well as examples.
Concretely, we have predefined symbols corresponding
to several topologies; these symbols are used to ini-
tialise the system (GUI controls) at launch time.

2.2 About the user interface

The graphical interface of the system can be divided
into two main parts: on the left, the interactive visu-
alisation pane that displays the generated network,
and on the right, the input area where the user can
either select a predefined network topology, or, define
one from scratch as detailed in Section 3. An overview
of the interface can be seen in Fig. 1.

Regarding the input area, it consists of five distinct

elements:

e Network topology selection (combo-box)
e Generating rule and its parameters (see Section
3.1)

800 HIN-display

Hypercube
Generating rue
Oambda (n) (duila-list

{arithmetic=shift 1 n) values))
$ Parameters: (3)
Adjacency rule
(lambda (u v) (= 1 (util-H u
v
Parameters

Clustering ruie

0

Parameters:

Display

(€)2012-2013 A. Bossard

Output area (interactive) Input area

Fig. 1 User interface: on the left the interactive vi-
sualisation pane, and on the right the input area
(preset or manual input both possible).

e Adjacency rule and its parameters (see Section
3.2)

e Clustering rule and its parameters (see Section
3.3)

e A “Display” button

Selecting a predefined network topology will auto-
matically fill-in the other fields (rules and parame-
ters), so that the user only needs to press the Display
button to generate the network. Additionally, parame-
ters can be modified before display.

As for the output area (on the left), it consists of a
single canvas with the particularity of enabling user
interaction: network nodes can be freely moved with
a drag-and-drop operation. Links between nodes will
be automatically updated to reflect the node position
change. This is useful when the user wishes to reor-
ganise nodes or change the point-of-view on the net-
work, aiming at, for example, designing a new cluster-
ing rule. Additionally, nodes are grouped into clusters
as defined by the clustering rule; a cluster is materi-

alised by a same colour for its nodes.

3 Maximising system versatility: a set of
rules

In order to define one network topology, our system
is making use of a set of three rules: a generating rule,
an adjacency rule and a clustering rule. These rules
are discussed in details in Sections 3.1, 3.2 and 3.3, re-
spectively. Without going into details, a rule is defined

as an anonymous function of variable arity, usually de-
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pending on the network parameters, like the network
dimension. This way, by defining each network topol-
ogy using such a set of rules, we are able to achieve
great genericity and versatility: users can create their
own rules to use the system with any topology.

In practice, rules are written in Scheme so as to ben-
efit from the flexibility of this language. Effectively,
Scheme is able to interpret itself (i.e. Scheme code)
very easily at runtime by using the powerful combina-
tion of read and eval procedures, which respectively
“parses its input as data” and “evaluates a Scheme
program expressed as data” [12]. Such rules, once
evaluated, are injected into the system execution envi-
ronment and directly accessible from within the source
code as any other object. Rules thus become the main
parameters of the network display function.

Now, in order to facilitate the understanding of
these rules, let us consider one network topology ex-
ample that will support the explanation of each rule:
star graphs [10]. A star graph of dimension n is a
permutation-based network: its nodes are the n! per-
mutations of the symbols 0,1,2,...,n — 1; two nodes
u and v are adjacent if and only if there exists in v
(i.e. in the permutation corresponding to v) a symbol
that when swapped with the first symbol gives u (i.e.
the permutation corresponding to ). Additionally, two
nodes having their last symbols in common are inside
the same cluster. One of the purpose of the system is
to help the user understand such a topology definition.
3.1 The generating rule

The first rule, called the generating rule, is used to
generate all the nodes of the network. So, the parame-
ters of this rule are usually the same as those of the
network itself. Concretely, the generating rule is a
function that returns a list of nodes. The rule is ini-
tialised by using the parameters given in the neigh-
bouring text-field: parameters are provided as a list of
values.

For example, let us look at the generating rule for a
star graph of dimension n:

(lambda (n)
(util-p (build-1list n values)))

This anonymous function takes one parameter, n,
the dimension of the star graph. It first computes a

list of n values (build-1ist function), and returns

all the permutations of this list (ut 11-p function).

(1302) (3012
(1032 3102)
(2301 (o021 (¥203) 2013)
(0312) (0132)
(2031) 3201)(1023) (2103)
(23100 3120
0321) (0231 0213) (0123)
2130 (3210
(13200 (1230

Fig. 2 A 4-star graph as pictured by the system:
clusters are emphasised with colours.

Now, if we want to generate a star graph of dimen-
sion 4, the “Parameters” text-field is set to (4), that is
a list of one parameter: 4. In this case, (build-1list
4 values) returnsthelist (0 1 2 3),and (util-p
(0 1 2 3)) returns the list of all the permutations
of the four symbols 0, 1, 2 and 3, that is the list of all
the nodes of a 4-star graph.

This generating rule is illustrated in Fig. 2; another
generating rule producing a different type of node is
given in Fig. 3.

3.2 The adjacency rule

The second rule, called the adjacency rule, is used
to check whether two nodes are adjacent or not. Con-
cretely, the adjacency rule is a binary predicate, that is
a function returning true or false, to indicate whether
the two nodes given as parameters as connected or not
in the network. One should note that such a predicate
may depend on the other parameters of the network,
such as its dimension. In this case, the adjacency rule
is a function, taking as parameter, say, the dimen-
sion of the network, and returning a binary predicate
(which is using the network dimension as variable).
Thus, again, the rule is initialised with the parame-
ters provided as a list of values. If this list is empty,
then the adjacency rule is simply a binary predicate.

For example, let us look at the adjacency rule for a

star graph of dimension n:
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(lambda (u v)

(letx
ui vi) #£f (cons ui vi)))
v))l [r2

([r (map (lambda (ui vi) (if (=
(cdr u) (cdr

(filter values r)])

(and (not
(null?

(= (car u)

(null? 1r2))
(cdr r2))
(cdr (car r2))))))

This anonymous predicate takes as parameters two
nodes v and v of a star graph. It returns true if and
only if v and v satisfy the adjacency conditions of a
star graph mentioned previously. One should note that
this rule is not depending on the dimension of the star
graph, and thus the “Parameters” text-field for the ad-
jacency rule is left empty. Again, this rule is illustrated
in Fig. 2.

3.3 The clustering rule

Lastly, the clustering rule impacts the way nodes are
displayed (arranged) in the output area. Effectively,
since this system has been optimised for hierarchical
interconnection networks, the clustering rule enables
the grouping of nodes of a same cluster. Additionally,
clusters are materialised by the usage of a distinct
colour to draw nodes of a same cluster.

Similarly to the adjacency rule, the clustering rule
is a binary predicate indicating whether two nodes are
inside the same cluster or not. In the case of a star
graph of dimension n, the clustering rule is simply ex-
pressed as:

(lambda (u v)

(= (last u) (last v)))

This predicate takes as parameters two nodes u and
v of a star graph. It returns true if the last symbol of
u is equal to the last symbol of v, which is the unique
condition for two nodes to be in the same cluster as
mentioned earlier. Again, this rule is not depending
on the dimension of the star graph, and thus the “Pa-
rameters” text-field for the adjacency rule is left empty.
This clustering rule is illustrated in Fig. 2; for compar-
ison, the result of another clustering rule is given in
Fig. 3.

4 Conclusions

Due to the huge number of processors involved, hier-
archical interconnection networks are becoming more
and more popular in modern parallel and distributed
systems. At the same time, the topologies used as

interconnection networks are getting more and more

(1.2)
(1:1) (1.3)
(2:2) (0.2)
(1.0
(2.1) (2.3) /(0.1) (0.3)
(3.2)
(2.0) (0:0)
3.1 (3.3)
3.0

Fig. 3 A hierarchical cubic network of dimension 2
as pictured by the system.

complex and difficult to understand. We have de-
scribed in this paper an interactive educational sys-
tem aimed at facilitating the understanding and learn-
ing of hierarchical interconnection networks. The pro-
posed system is portable and highly versatile: users
can input themselves new topologies to be visualised.
Future work includes conducting an empirical eval-
uation of this system by surveying users regarding the

ease-of-use and relevance of the system.
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Abstract

This paper studies flexible divided and conquer method for a network based virtual distributed

computing system. The network based virtual distributed computing is one of important tech-

nologies of green computing, which is a newly research area of computer science. The previous

researches of network based distributed computing are assumed that number of computers and

its specs are constant and that given a set of tasks already. Their assumptions are not realis-

tic. In the real situation, many computers do not connect to the Internet consistently. Therefore

it is not necessarily the case that user ensures the number of computers and spec. We should

consider the allocation system which includes their complication conditions. In this paper, we

formulate a task allocation problem with complication condition and propose a multi-steps allo-

cation method for speed-up and reduce total electronic power cost. Also we discuss information

integration particularly computation result data.

Keywords: Distributed computing system, Task allocation problem, Hierarchical model

1 Infroduction

In recent years, mathematical problems for solv-
ing real problems get complication. For example,
some scheduling problem[3, 4] and resource alloca-
tion problems[1]. Their problems are discussed by
applied mathematics as instances of combinatorial
programming[5]. However, since it is difficult to com-
pute on time the problem by using a single computer,
there is a few researches which are became common-
place. There is the case in which these large-scale
problems are solved by using a distributed computing
system[11, 12].

A distributed computing system has many active
processors. In realistic problem, to create the dis-
tributed computing system is very expensive, and no-
body creates easily. This problem gets fixed since the
Internet blooming. That is to create the system on
the network which uses the end-users’ computers in-
stead of to create static environment. However there
are some problems.

The network-based system has a problem that it is

difficult to make up the same environment. In gen-

Received on 2013-10-10.
D The University of Electro-Communications
2 Advanced Institute of Industrial Technology

erally users that connect to the Internet every time
are very few. Also, the computational results of same
problem are not similar at different time, since each
computer’s spec is not the same and its loads change
for time. There is a few researches which considers
these complication condition for distributed computing
system, therefore, we should consider the condition for
applying this system to commonplace.

We should consider how does divide and allocate the
problem. For example, it is not advisable that the
gathering computational result time is longer than the
computation a problem. Also we should consider the
structure of the problem such that the problem has a
recursive structure.

In this paper, we propose a software agent based hi-
erarchical distributed computing method which mod-
els the complication distributed computing system.
The software agent is artificial software that observes
network condition and situation of computers and al-
locates the tasks to the computers. Also we introduce
an efficient allocation method for solving the task allo-
cation problem with many constraints.

This paper has two contributions to the distributed
computing system. One is that we consider a dy-
namic condition when each machine is not same per-

formance. Also each machine is not a professional use

]
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but only personal use computer. Hence the machine
has several other tasks such as browsing the Inter-
net and some office tasks. Our system monitors their
amount of spaces to use solving a part of large scale
task. We are able to establish a dynamic allocation
system by employing combination of the monitoring
system and agent software. The other is that we does
not consider a simple matching model but hierarchical
model for solving task allocation problem. We separate
a large scale task into some small tasks, then we allo-
cate these small tasks to some machines. The anal-
ogy of this method is divided and conquer algorithm
introduced in [7]. The divided and conquer algorithm
divides the problem into some subproblems based on
tree structure such that each subproblem has same
size. However our system divides the task into sev-
eral size of sub tasks, it means that each sub task has
different size, since the system should allocate the sub

task to adaptable machine.

2 Problem setting

The problems in society are often large-scale and
It is difficult to solve the problem,

therefore, there are many research to solve the prob-

complication.
lem efficiency[10]. For instance, resource allocation
problems for product management and staff shift
scheduling problems have been trying formulating
many situations in mathematical programming and
also researchers proposed efficient algorithm for the
problem[6]. However, these formulations are simple
structure and special case of social problems, because
these problems are theoretically. In commonplace, the
problems have complication constraints and the many
constraint which does not represent as formula. The
complication problem might not solve efficiency on the
single computer.

There is a method in which the multiple comput-
ers compute the large-scale and complication problem
distributive. The distributed computing system is the
system which solves large-scale problems rapidly by
using distributed computers. In realistic problem, to
create the distributed computing system is very expen-
sive, and nobody creates easily.

In the case of network based virtual distributed com-
puting system, we should consider many constraints.

This paper considers following situations.

Every computer has not the same spec. In gener-
ally, the computers’ spec is not the same, and there
is the computer who has a very computational re-
source. It is important to ensure the many comput-
ers whose spec are similar in the case of dividing
the problem. For example, when operating system
or CPU is different, we have to make the private
task for each computer. It is not efficiency.

The computational resource is changing dynamically.
We need to know the number of computers in the
network. In generally users that connect to
the Internet every time are very few. There-
fore, the number of computers changes by time.
There is an increasing and decreasing of feasible
computational resources by timing of allocation.

The load of a computer is changing by time. Since
the allocatable computer is not private use, the
computer processes another task, for example,
mail, text edit and multimedia direction. In this
case, it is potential not to terminate until the limit
time. Thus we need the task allocation method

which considers the load of computer.

When we allocate the tasks to the computers, we
need to solve the task allocation problem. The task
allocation problem is the problem which computes the
minimum cost allocation, given the computers and the
task. Let T' = {t1,...,t;,....,t,} be a set of tasks, and
M = {mq,....,mj, ..., my} be a set of the computers. we

denote the cost as ¢;; where the task t;is allocated to

computer m;. Given the cost matrix C' as follows.

€11 Ci2 - Cik

C21 C22 - C2k
C =

Cnl e e Cnk

The task allocation problem is formulated by following

optimized problem.

(P) min Zzzl Z];:l ClsTls
subject to Y 0w =1
xs € {O, 1}

Vi;t, eT

The problem (P) is a simple problem which focus on
only the cost. But in practical use, we add the many
constraint to the problem (P) and change the objec-
tive function. For instance, when we want to not only
minimize the cost, but also minimize the total compu-

tational time, given a processing time p;; for all com-

Vi;t; €T, s;mg € M
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puters, the objective function is changed.

n k n k
min (1 —X) Z Z ClsTis + A Z szsl’ls

=1 s=1 =1 s=1

Note that A € [0, 1] is a parameter which shows priority
of the objective function. For example, A = 1, then we
ignore the cost and only focus on the processing time.
We can add the ensuring a computational resource
constraint to the problem. Thus there is a lower bound
of the computational resource for solving the problem.
Let v = (v1 ...

source, and B be a lower bound of the computational

vi) be a vector of each computer’s re-

resource for solving the problem. We add the following
constraint to the problem (P).

n k
szsmls > B

=1 s=1

We can represent various models by adding some con-
straint to the problem (P)

However, the complication problem is difficult to
solve, it spends many times to compute the allocation.
We describe the multi-steps task allocation method for
solving these trebles.

2.1 Multi-steps task allocation method

Since it is difficult to solve the complication task
allocation problem, that goes against our goal which
processes the tasks rapidly in the virtual distributed
computing system. Our research proposes a multi-
step task allocation method which divides the task in
multi-steps for scale down the problem’s size. Since
our proposed system is configured on the Internet, it is
easy to treat the computer as hierarchically. We do not
allocate the tasks at one time but allocate to multi-
steps like Figure. 1. And we solve the problem each
step. We can decide an allocation rapidly, since the
each step’s problem is smaller than (T'AP). Also, our
model can represent the emergent reallocation model
when the computer hung-up.

We should consider a thing that the allocation must
not to break the problem’s construction in multi-steps
task allocation method. For example when the prob-
lem have a recursive construct, the system uses the ar-
chitecture for solving faster. The stratified processing
reuses the lower hierarchy’s information that is com-
putational result or solution. For instance, the merge
sort is well known as one of data sorting algorithms.

Since the merge sort algorithm uses divided and con-

quer, we should stratify the computers as tree struc-
ture.

Next section, we describe a task allocation model
and method for the virtual distributed computing sys-

tem. Also we describe the system protocol.

3 Model

In this section, we describe a virtual distributed
computing system by using a multi-steps task alloca-
tion method. Our virtual distributed computing sys-
tem is considered the past conditions, which each com-
puter used by distributed computing system has not
the same specs, and does not connect to the Internet
every time. Also computers’ loads are changing dy-
namically.

3.1 Definition and formulation

Let T be a divisible task, M be a finite set of com-
puters and M, = {mq,...mi} C M be a set of task
allocatable computers on time 7. Each computer’s spec
is described by

5 = vy

where v = (v; | m; € M) is a load vector with normal
condition, d7 is a load on time 7 and an event prob-
ability p]. Load d- is real value between 0 to 1, and
the more d. is small value, the more load is big. Let B
is a necessary computational resource for solving the
problem, and e; be a necessary spec for solving divided
task ¢7. So we suppose that B = """ e;.

Let C; be a matrix of cost which is necessary to solve

on time 7.
T T T
€11 Cl2 " Cig
T T T
Co1 Coo ~°r Cop
C, = } .
T . T
Cp1 © Cng

Also, let u]; be a computing time of task 7 on time 7.
u7; is a function of v7.
We formulate a task allocation problem (TAP) as fol-

lows.

(TAP) | min  F(r,n) = (1 - \) Z:’L:l ijeMT CszIiTj
+A Z?:l Zm,jEMT u;x”
s. t. Z’m]‘E]WT Tij :1, zzl,n
Z?:l Z'mJEMT U}—x” Z B
vizi > e, 1 =1,..,n,Ym; € M;
Tij € {0, 1}, =1, ....,nﬁmj e M,

The problem (7'AP) is a minimization problem of the

costs and processing time, given a time 7 and number
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Step 2.

Step 3.
Step 4.

Fig. 1 Multi-steps task allocation.

of divided tasks n. z;; is a decision variable, if a task ¢]
is allocated to a computer m] then z;; = 1, otherwise
245 = 0.

Since we expect to get the better solution of prob-
lem (T AP), we have to solve the problem roundly with
changing number of divided tasks. Also we does not
ignore the computer’s spec and the calculation of pro-
cessing time. Thus it is not efficiency to solve the prob-
lem (T'AP) amenably. We solve the following problem
(T AP)" without spec constraints.

(TAP)Y | min F(r,n)=(1-X)X>", ijeJ\L LT
FAYT L Yo, e, Ui
s. t. ijeMT z;=1,1i=1,..,n

zy; € {0,1}, i =1,...,n,Ym, € M,
The problem (T'AP)’ is ignored the spec constraint,
and calculates the allocation which is minimum cost
and processing time. The number of divisible tasks
given in the problem (T'AP)’" is a small size for solv-
ing quickly. Since the problem (T'AP)’ ignores the spec
constraint, the allocation is infeasible on the problem
(TAP). In this case, we re-divide the infeasible ele-
Let 7" C T

So we reallocate tasks

ments (task) into some smaller tasks.
be a set of re-divided tasks.
T’ to other computer which is not allocated the task.
We iterate this process until all tasks are feasible. To
consider the problem without spec constraints can be
faster to compute the allocation. This process seems
that the system allocates the tasks to the computers
in multi-steps.

Also we employee the software agents to compute
the computer’s spec and processing time. Every com-
puter who participates in the virtual distributed com-
puting system installs the software agents. The agents
observe the computer’s spec dynamically. We are able

to gather the necessary information to compute the al-

location by using the software agents (Figure. 2).

Data & computation result flow

ata

" Crered
I A

Data

Result
Data

v Agent
.

Data Result

Fig. 2 Data & computation result by using agents.

Since an agent-based system processes task reallo-
cation and gathering computation result extemporary,
they can compute the problem without decrease in
performance. We describe our proposed virtual dis-
tributed computing system’s processing protocol as fol-

lows.

Step. 1 The user inputs the problem (task) and be-
ginning number of divides into the system.

Step. 2 The system get the information from feasible
computers by using software agents, which is the
number of computers and its specs on this time.

Step. 3 The system computes the problem (T'AP)’
which ignores the spec constraint, and allocates
the tasks to the computers. Allocated computers
determine whether the task is feasible or infeasi-
ble. If the task is infeasible, then the computer re-
divides the task into some smaller tasks, and the
agent compute the sub problem (T'AP)’ by using
unallocated computers.

Step. 4 The allocated computer which has feasible
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Fig. 3 Virtual distributed computing system architecture

task processes the task in Step. 3. And the com-
puter returns the result to another computers and
user through the software agents.

Step 5. When all task are processed completely, the

system terminates.

4 Discussion

4.1 Efficiency of our model

In this section, we discuss the efficiency of the pro-
posed system and method. Firstly, we consider the effi-
ciency of multi-steps task allocation method. The case
of solving the problem (T'AP) has a trouble in which
the time is spent until the processing start. Therefore,
to allocate the tasks to the computers without the spec
Be-

cause some tasks can be computed while the task re-

constraint is able to short the computing time.

allocation step. Since the terminated computer is able
to receive another task, we can allocate multiple tasks
to one computer.

Second, the software agent based system architec-
ture has advantages that are observation of comput-
ers’ specs and reallocation the tasks individually. So
it means that the other computers do not stop the pro-
cess until the reallocation steps. Also, data integra-
tion and collaboration between each agent are shown
by previous researches of multi-agent system[2, 8].

In our proposed system, the mathematical formula-
tion does not include sequences of the processes. We
anticipate the problem include the sequences are more

complication and difficult. However, there is a chance

that considerable the sequences by using the software
agent. Since our system is network based, we do not
consider the information paths and the computer get
information directly by using the software agents co-
operate about the data integration and reuse.
4.2 Hierarchical model

We consider a hierarchical model for solving task al-
location problem. We separate a large scale task into
some small tasks, then we allocate these small tasks to
some machines. The analogy of this method is divided
and conquer algorithm introduced in [7]. The divided
and conquer algorithm divides the problem into some
subproblems based on tree structure such that each
subproblem has same size. However our system di-
vides the task into several size of sub tasks, it means
that each sub task has different size, since the sys-
tem should allocate the sub task to adaptable machine.
The difference between our system and the divided
and conquer algorithm is a method of division and a
structure of hierarchy. The divided and conquer algo-
rithm divides the large scale problem into some same
sized subproblems and creates a binary tree structure.
On the other hand, our system divides the large scale
task into several different sized tasks and creates a
hierarchical directed network, since some tasks’ re-
sults are recalled by higher ordered tasks. Therefore,
our system has an advantage that division of task is
more flexible than the divided and conquer algorithm

in point of division and configuration.
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4.3 System implementation

For implementation of our protocol, we define a sys-
tem architecture of our system. Figure 3 shows how
to allocate and divide the tasks. Our system con-
sists of the task divide and allocation engine, infor-
mation collection function and task management func-
tion. Firstly, the system divides an inputted task into
some subtasks. The system gets the information from
computers, which the computer can process the task.
Then the system makes a bipartite graph. Suppose
that G = (M,,T',E) is the bipartite graph, which
consists of a vertex set M, and 7’ and an edge set
E = {{m,t} | m € M;,t € T'}. The system finds a
maximum matching H on the bipartite graph G. The
maximum matching H associates with the task allo-
cation. Now we focus on an edge (m*,t*) € H. Let
resource,,~ be an available resource of the computer
m* and demand;+ be a demand resource of the task t*.
If resource,,~ > demand,, then the task t* can be pro-
cessed on the computer m*. If resource,,~ < demand,-,

the system re-divides the task ¢* into some subtasks.

5 Conclusion

In this paper, we model the virtual distributed com-
puting system based on the network for solving large
scale complication problem, and formulate the task al-
location problem with complication conditions. The
task allocation problem (7T'AP) is a difficult problem to
solve, thus we propose a fast allocation method which
ignores the spec constraint as multi-steps task alloca-
tion method.

We also discuss the efficiency of software agent
based system that gathers and reuses the computa-
tional result and given data.

Our feature work is that formulation of the modified
task allocation problem with process sequence. Also

we make an algorithm for solving the problem.
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Abstract
We have investigated and studied ICT applications for Tokyo Sea Life Park according to the

direction of “The master plan of Tokyo Metropolitan Zoological Gardens”. This study has been

conducted as an activity of “The study group of ICT applications for Tokyo Sea Life Park” in

ATIT, and applications and services with additional value have been investigated. In this paper,

we summarize the results and discuss the future vision of Tokyo Metropolitan zoological gardens

and aquariums.
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A Proposal of the resilient life service system

Seiichi Kawatal Junfu Chen? Kazuki Hirasawa® Keiichi Koyama! Syohei Ogawa? Bo Huang?

Abstract
This is a result of Service Design Project in PBL studies at AIIT. The project focuses on designing

new service systems. In this paper, we propose a new mutual-aid service that consists of borrowing

and lending each other through our defined service system. To build this service main concept, the

notion of the resilience is introduced in this study. And proposed service system is a kind of

network service. The SysML is used to design our proposed service and discrete event simulation

results estimate the effectiveness of our proposed new service.

Keywords: PBL, Resilience, Network service, SysML, Discrete event simulation
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Number of results
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Text="to meet customer's | Text="much number of
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{derive) results”
i

{requirment )

|
i Mutual-aid service == | __| (requirment)
Search ; Accurate search
" 300 " < {derive)_
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find interesting item and | <7
thel ender” !

Text="listing the results
of customer's interesting
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Mutual-aid
service
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Text="to su{)porl . i i N

interpersona :: Mutual-aid service :: ! {requirment)

rental service Communication |  ----1 Easy to use
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Keywords \L .
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satisfaction List of search results
®<—< (with item name, photos,

comments, price and user
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Confirm the
requirement and
delivery;
Specifying the
items

Specific
search

Specifying
completion

Choice of

matching item

Information of the
matching item
M3 7774874
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| 1: input keywords or using category search ~i

L
alt i [When there are search results]
1

opt | [Category search] g

2: indication of small classification in the category

A selection of item

i
i [When there are not search results] !
i
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4: listing the recommended alternatives

<

opt s pecific search]

5: input requirements, delivery and so forth
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" Listing the search results

7
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i |
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Comfirm the
payment, pricing and
delivery time etc.

Confirms the lease or
rental agreement and
inform a willingness
to the lender on the
message board.

Borrower updates an System notifies the
order application on borrower's application
the message board to lender
System notifies the
lender's answer to
borrower
Lender answer the H Ruptu_re_of Lender refused
Inquiry 1egotiations | o porrower's
borrower on the L
application on the
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message board
Negotiations
establishment

Click to borrowering
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Project Management Education for Business Person

— An example of PM education at Advanced Institute of Industrial Technology —

Kiyoshi Sakamori?

Abstract

Although it is important for each project to complete in success, Many projects end in failure.

Because we are not given at the good opportunity when I can really utilize methodology and the

tool which we learned by business, there are many examples to be forced to own way and the

temporary management. Practice a simulation project whose scale is big and has environment

applying various methodology and tools including project practice such as PBL unable students to

aim for the being acquired a project management practice

Keywords: Project Management, PBL, Simulation, PM Competence
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Study for Developing Design Process through Making of

Running Prototype Model “Super Cell”

Noboru Koyama? Toshiyuki Murao? Keita Murata Toshiaki Soma! Amane Oya?
Takafumi Imagi? and Kazuya Matsumoto?

Abstract

This paper summarizes the results of a project by research funds, which was given at the Advanced
Institute of Industrial Technology (AIIT) in the academic year of 2012. The project theme is based
on the development for running prototype model of PBL outcome. It called that the study for
developing design process through making of running prototype model “Super Cell”. This has been
made possible multi-direction movement by use of a new unique chassis. And also, it is trial for

student to learning a professional skill process through making running prototype model such as

“Super cell” model.

Keywords: Running Prototype, Design Process, Mobility, Presentation Tool
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On new IT strategy of Japan Government

Yoshio Tozawa?

Abstract

IT strategy of Japan Government started in 2000 when the Basic Law of IT (Basic Law on the
formation of Advanced Information and Telecommunication Network Society) was enforced. e-
Japan strategy was decided in 2001, followed by e-Japan II strategy in 2003, followed by i-Japan
strategy in 2009. Almost of all Japanese, however, do not believe that the strategy was successful.
In 2012 government CIO was appointed and it became legal by the law of Government CIO in 2013.
The cabinet decision on Japan Revitalization strategy -Japan is back- was made on June 14, 2013.
At the same time the cabinet decision of Declaration of Creating the World's Most Advanced IT
Nation was made. This is the current IT strategy of Japan Government. Japan is now very serious

in executing the strategy.

Keywords: IT strategy, Japan Government, Declaration of Creating the World's Most Advanced IT

Nation

1 [FC&HIZ

HARBFO IT OB MTITBNL TV D, BUFOEbiX
ATV E B o T D NFZ . EEO HREFBUT 7
U 7(1TCIE 2012 ARIE 18 (L TH o7z (X1 &), IT
Hifro#ESIZZFE LWL, IT 0053 A MIZWIZ TR -
TWDITHEPPD LT, [TERZEDAY v hEEZLTND
FOICRABRVONRLL ODERDEETHS.

(ERE & TSI, BRGHERFE BN - BRI A
R LU TREBARXFETFBUTHER Z %02 2013) [21iC
koL, HRIZ6MTHD.)

VAT UN—ERNS A 24 BIZESILIEDT, v~ AT
SN ZONTORIEITL VDS, HARBUFE LT IT HiKiC
DONWTOHWEIEHFE Y STV, e-Japan <° i-Japan 73
EHABFIC IT Bl ITbh D70, WREZM-> TH5D A
2 < 7.

AARBIFO IT BElEA 5 £ <BEREL TWRWolX, BUNHE
HHEWOTNDHIET, THUCHT DT 7 v a UK
5. L, BUINBRASHMZLEL D ELTNANITHONTH
DYRLTUVERNHE Y LS NTHRNDT, T I TEL
D RLff %G Tk %,

2 BABFDITERE IT ZEKE
IT EAEITFER 12 4F (2000 42) 11 H 2 9 HIZRALL

FUEHECH D, IAETO TT 0 RE 72 5 0 5.

Received on 2013-10-18
1) FEEHAT R R

Advanced Institute of Industrial Technology
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E-government

Rank  Country development index
1 Republic of Korea 0.9283
2 Netherlands 0.9125
3 United Kingdom 0.8960
4  Denmark 0.8889
5  United States 0.8687
6  France 0.8635
T Sweden 0.8599
8  Norway 0.8593
9  Finland 0.8505
10 Singapore 0.8474
11 Canada 0.8430
12 Australia 0.8390
13 New Zealand 0.8381
14 Liechtenstein 0.8264
15 Switzerland 0.8134
16 lsrael 0.8100
17 Germany 0.8079
18 Japan 0.8019
19 Luxembourg 0.8014
20  Estonia 0.7987

UN World e-government rankings 2012
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[Third arrow]
Restore the confidence of companies and
people, and change “expectation” into "action”

New growth
strategy
Roadmap o growth

United effort

(Maxmze the potential of women, the young and the siderty,
and foster intemationally competitve talents)

[First arrow]
Dispel deflation mindset

|_monetary policy |
Unlock the potential
of the private sector

(Replacing cld with new”. reguiatory and instautional reform.
opaning up of governmant enterpres |

=

Japan Revitalization Strategy -JAPAN is BACK-

-

|Second arrow]
Ignite the damp economy

Flexible fiscal

policy

Create new frontiers

[Revive Japan as a el Irreen nabon,”
reviakzaton through "Made by Jagan™)

Strategic Market

\ —

Crea

-Strenathen industry base-

{e.g., energy restrictions, special zones)

-Turn challenges into new
markets-

®  Speed up the restructuring of industries -
L Extend “healthy life expectancy”

®  Reform employment system and strengthen

workforce ot ez A o el Gk e S L ®  Establish strategic commercial relations

] nce supply and demand through clean and efficient

B Bolster scientific and technological innovations energy usa;zri g (e.g., TPP, RCEP)
®  Promote IT use
®  Strengthen compelitiveness of Japan as a ®  Tap into global markets

business hub ®  Buid next-generation infrastructure {e.g., infrastructure export, Cool Japan)

e lead  Strategy of Global Outreach B

-Tap into expanding global
market-

Plan

s ®  Communities that make money through local resources = Promote domestic globalization
®  Revitalize SMEs through innovation (e.g.. agriculture) (FDI in Japan, global memjL
- = =1
Vitality - Talents / New products New services

Implement policies al unprecedenied speed/Accelerale reforms utilizing the National Strategic Special Zones/Evolving growth strategy
<Monilor progress by establishing KPis (targets) for each policy domain. If policies do not yield oulcomes, review and add policies. >

Mobiize idle talents, goods, and funds 1o achieve aboutl a 3% nominal GDP growth rale and a 2% real GDP growth rale on average over the next 10 years
Within a decade from now, achieve an expansion of per capita nominal gross national income of more than 1.5 million yen
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¢ Open Data by Default
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Understanding spatial development of urban growth in Southeast Asia

— In the case of fieldworks in Traditional Village, Hanoi and Bandar Seri Begawan

Isshin Sasaki?

Abstract

The paper explores the growing tensions between the development of urban growth in Southeast

Asian countries, the designing for modern development and the need to secure a balance between

western planning philosophies and local traditions. The report concludes that as a result it will

become increasingly important to focus and visualize local design process through improvement,

enhancement, protection and increased public awareness, if traditional resources and communities

in Hanoi and Brunei, such as Kampong Ayer, are to be adequately conserved and sustained for the

future prosperity of the country.

Keywords: urban development, urban growth, urban community, urban conservation
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Teaching computer science in English to professional IT master

students in Japan: a successful experience

Antoine Bossard Y

Abstract

Recently, we have experimented giving a computer science lecture in English to professional IT

master students in Japan. After facing initial reticence mainly from the terra incognita stress,

this still uncommon initiative has been acclaimed by both students and educators. In this paper,

we propose to review and analyse this experience, aiming at re-conducting and expanding such a

practice.

Keywords: education, Japanese, foreign, language, tongue, lingual, globalisation

1 Infroduction

Embracing globalisation, the Advanced Institute of
Industrial Technology (AIIT) has been actively pro-
moting international activities as for both education
and research. Founding member of the Asia Profes-
sional Education Network (APEN), AIIT has multi-
plied initiatives in this direction [1], notably proposing
an international development and management course
[2].

More generally, English

courses in English, is a further step being trialled, if

education, concretely
not implemented yet, by several higher education in-
stitutions in Japan, including AIIT. In a country where
English remains a challenge to the majority and its
education methods extensively researched [3, 4, 5], it
is always interesting to look at the results of such an
implementation of English education, and discuss the
methods employed to achieve these results, either pos-
itive or negative.

Starting in April 2013, we have been in charge of
an optional 15-session (90min each) computer science
course dealing with functional programming and algo-
rithms. This lecture was integrally conducted in En-
glish; it is part of the master program of information
systems architecture at AIIT [6]. Students profile are
heterogeneous: due to the professional orientation of
AIIT, students profiles range from very recently grad-

uated students to long-career, trained professionals,
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which is important and interesting information when
analysing the acceptance of English education in this
IT environment. Additionally, few Chinese students
joined this course.

We propose in this paper to review and analyse this
English education experience inside such a specific en-
vironment. Concluded by very positive and encourag-
ing results, we aim at promoting the re-conduction and

expansion of such an initiative.

2 Language considerations

The first challenge encountered when setting up
a course given in English is the mostly negative
perception by the students. This can be explained
by assumed increased difficulty regarding lecture
understanding, participation and eventually success
chances in obtaining the credits associated with the
course. Furthermore, the fact that such a course is
listed as optional in the master curriculum will defi-
nitely not incite students to enlist themselves in this
class. As a result, the number of students who register
for such course will be relatively low. Let us see how
we can limit this initial disaffection.

If by chance, students are free to attend the first ses-
sion(s) without registering, or if a course presentation
is given before academic start, it is a great time for
the educator to try to convince the most candidate-
enlistees possible. Because we are in the case of a
computer science course, we believe that the language
concern imagined by students should be addressed by
stressing that. . .there is no concern at all. Effectively,

the content of the course is more logical than lingual:
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most of the time the focus will be on programming, al-
gorithms or similar topics. Hence, the words and ex-
pression employed during the course will be invariably
the same, that is a very small set of subject-related
terms such as pointers, functions or memory. And for-
tunately, at least in Japan, these words are usually
left untranslated in the local tongue, thus used as-is,
directly from English. Because these terms are rel-
atively modern, this must be the case in many other
languages. This point, regarding a very small vocabu-
lary set redundantly used, is from our experience one
important notion to be explained to alleviate students
perceived language concerns.

Lastly, during the lecture, one should not hesitate to
utilise proper English, that is not exaggeratedly sim-
plified. Lecture materials, and interaction with these,
are here to support students’ understanding (see Sec-
tion 3). And importantly, the English level of the class
is very unlikely to be homogeneous, so leveling-up is
the most desirable solution, eventually endorsed by

students themselves, see Section 5.

3 Lecture contents and materials

Students will likely be struggling with the lecture
content and/or language. So, it is critical to retain stu-
dents “afloat” as much as possible. We present in this
section several “buoys” that proved efficient.

First, regarding text material, it is very positive to
give it some contrasts: the usage of colours or other
typographical hints will be of great help for students
to distinguish key words amidst text flow. Obviously,
keeping the amount of text as low as possible is critical
as explained below.

Second, it is important to get distant from the lan-
guage as often as possible, and instead direct students
attention towards visual elements of the lecture mate-
rials. This way, students are more likely to stay focus
and to bind a new term they have just heard or read
to its definition. It will thus be easier for them to pic-
ture what they heard but not fully understood. Such a
sample slide is given in Fig. 1.

Then comes the interactions with students. They are
also of great help, either for students obviously, but
also to help the educator to assess the degree of un-
derstanding reached by students. An example of such
an interaction is the handing out of small exercises to

be solved during the class, with the educator here to

Definition

The height of a free is the distance betwman the root and the maos distant
leaf.

Eg.
< Theroot l

Most distant leaf
1o the root

Fig. 1 Relying on visual elements to support definitions.

answer questions and support needing students. Ad-
ditionally, in the case of computer science, it is easy
for the educator to demonstrate the behaviour of an
algorithm or of a program. Interactions follow: for in-
stance, students are asked to give the next, yet undis-
closed, intermediary result, or the reason of such a
program behaviour. It is the role of the educator to
stress key words in his questions; this way, thanks to
the visual demonstration, students will mostly over-
come their understanding difficulties. Once a student
tries to answer, one ought let him speak uninterrupted
so that he feels comfortable and with minimum stress.
It is critical to maintain an atmosphere opened to dia-

logue.

4 Course evaluation (exam)

In this section, we focus on course evaluation: tests
and exam.

Because it is hard to assess the level English of
the whole class, it is highly recommended to con-
duct at least one intermediary evaluation, like a small
test, to have a better idea of the challenges faced by
students, either language-related and content-related.
We would advise to conduct a computer-assisted eval-
uation at first (e.g. programming exercises), so that
students are in a relatively familiar environment.

Generally, similarly to lecture materials, the educa-
tor ought keep the amount of text on the examination
sheet as low as possible. Also, providing examples of
what you are expecting as answer is critical. These are
two key points; they are illustrated in Fig. 2.

In the case students are expected to answer with En-
glish text, rather than, say, source code, it will be eas-
ier to formulate the problem in a way leading to an an-
swer that is based on keywords. For example, “What is

the difference between augmenting recursion and tail
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oo klspm \ist 1 sorted in desc
“ jon (my-sort 1) t‘natretumsthe

\ ite a function ‘ .

\ T cort (21 2 4 0)) ™ a2

| Eg. (my-

Fig. 2 One exam exercise: a short text and an example.

Table 1 Excerpt of student feedback.

Delivery | Interest | Satisfaction || Total®

83% 83% 82% 83%

T Average of 14 criteria.

recursion?”’; possible answers keywords include “ac-

” &

cumulator”, “argument”, “parameter”, “stack”, “over-
flow”, and so on. It is then up to the educator to judge
whether enough keywords are given in the answer and
if the answer makes sense as a whole.

Lastly, one should note hesitate giving exam prob-
lems that include visual elements as in the lecture
materials. This will again support students under-
standing, likely better than plain text. Also, because it
may not be instant to students, exercises and their re-
spective questions should be clearly separated, possi-
bly numbered. In a language like Japanese relying on
ideograms, thus allowing for a quick textual overview
to the trained eye, alphabetical texts are more diffi-
cult to preview for Japanese students. Physically en-
hancing breaks and other typographical blanks are un-

doubtedly of great help.

5 Student feedback

Let us review in this section the post-course feed-
back provided by students. Feedback was formally
gathered once the course completed as a questionnaire
handed out individually to the 14-registered students.
An excerpt of this data is given in Table 1: speech de-
livery, interest, satisfaction and global score regarding
this course are quantified.

The first important thing to note is that students did
really enjoy this new experience. For most of them, it
was the first time to attend a computer science course
integrally done in English, or even to attend a course
in English. The end of this program once the trimester
over was lamented and calls for the re-conduction of

such an initiative were made.

Part of these positive feelings can be explained by

the fact that many students initially did not believe
they would be capable of understanding such a course
and have the chance to succeed at the final examina-
tion. Post-course they realised their achievements, in-
cluding improved English skills, and express their sat-
isfaction as course feedback. This is also one reason
why leveling-up the English standard used in class
is better than exaggerated language and expressions

simplification.

6 Conclusions

We have conducted an empirical analysis of English
education in a special environment: a computer sci-
ence course for professional IT master students in
Japan. For various reasons, an English lecture in
such environment can hardly be deemed attractive.
However, we have shown through this study that be-
yond initial reticence, student feedback has been very
largely positive, even indicating a wish to extend this
linguistic (xenoglot*!) experience.

Now, we are confident that the results obtained can
be generalised to a wider, less specific environment.
Effectively, the heterogeneity regarding students na-
tionalities in this study is a good indicator towards this

conclusion.
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Dynamics of Business Model from View Point of Product Architecture

— Case Study of Strategy of Japanese Company in China —

Satoshi Yoshida?

Abstract

Architecture Concept is design information created by designers. Every designer should collect a lot

of information and knowledge about his target, and consider the structure of that. Architecture is

based on the structure of artifacts, and it is possible to understand characteristics of designer’s

ideas. In this paper, dynamics of business model is analyzed with Architecture Concept, because

business model should be adjusted to the situation in every time. This means that designers of

business model should understand the characteristics of the business field, business area and

business period. In this paper, this point is discussed with an example of one of Japanese

companies in China.

Keywords: Architecture Concept, Integration, Modular, Design Information, Emerged Function
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Global PBL with Vietnam National University, Hanoi and
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Abstract
In Advanced Institute of Industrial Technology, we have been carrying out the global PBL to

develop software in collaboration with the Vietham National University, Hanoi from 2008. And this

year, Universiti Brunei Darussalam also participates in the global PBL. Therefore we designed a

curriculum, which carry out the global PBL at the multiple locations in parallel. 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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PBL study on Innovation Design for the Small-sized Business

Yoshie Kunisawa?

Abstract

"The design development simulation program" that Itabashi-ku implemented from 2009 as design
application program is an action to design solutions (development of a new technology, a new
product, the new service) for regional problems. And this program was operated by collaboration
between small sized company, academia and local government. This was intended to design new
product that led to the business innovation for the small sized company through demand side
approach. In addition, program member could learn design development competency. This paper
is a report of "The design development simulation program" that was PBL project in 2009-2011
year. And also reported the relation between project process and learning of design development
competency.

Keywords: Innovation Design, Project Based Learning, Collaboration between small sized

company, academia and local government, Design development competency

1 FL®IC

AL, SRR RIS iz Bl 2 ooNT R TR L
T, FifzaMMiEEALE L, EEOEMEICET 2 EME fE
EROEEEMEMEOEREEHNE LT, ELLT 14
WIFEZ 2PN URERE 2 0E L, BEREGE - AF
VOEREZEE - WEHEL LTW5., X512, H&ERIC
X, PBL Bl 70y MEERHDA / R=Ya vy FH¥1
VEERIEYE 1-2 ZEREL, 1 FERICES LR - AF L
ERAPNCERL CURHAT 2880, EBEITRL2HEET
52 ex¥HE BEHBEL L TWA. PBL (Project Based
Learning) 1%, BMAOEEN T O Y 27 b F— L %A,
iR B D RIZ TE 22T EROEFITEWSaY =7 b
E5EETHTawADHRT, aveTryy— (EEKD) o
BEHEBTHOTHS. PBL 1%, FEHATHHAE LT
HTEDAMEBRT 2-DICENRBETIETHY, A%
DHEFBREED—DTH 5.

A#lX, PBL o7maYxZ bk LT 2009 £55 2011
D 3 W, BEXO TS VB Ialb—va vy
0755 CHROVHMATELZNEZBHT 212,
PBL ON&EE PBLICB 2 a v Ty y— (EEH) 0
BOMBIIOVWTHTEZIL2HME LEEDTH .
O IFY¥A VK Iav—YaryTuars sl i

1 Received on 2013-09-30
1) PEREHAM R FBER S
Advanced Institute of Industrial Technology

2009 ‘ERE X O BBEAEBL TWE TV VEEHET,
KHNOHNMEREE R EVEEEL, KANOM2HE, 175
B, ERBEZCOMIO-ODY ) a—v a3y (HE
fF - R - B - R) 2T AWM MATSH D, MR
HEOMRE WS T Y YA REELIZ, BEVRAA)
N— 3 VIZDRPDH 7 MMEDRFE Z R LT 1 v
HEEHEHLEZTO TS5 0TH 5.

TV HEEH LTRSS L81%, THA LV OEER
BEThD, EbLOXPTIEBRKETEITHEAZBLT, £
EAFEELRWALY), 85, E7250H, %ET5500<
DET. 7z, U CEWR), DHENGEREZERL
HERYC L EEN R Ta S LATED D, 51T, EE
SRR LB a3 a2z —varENHTALDOTH S.
O IFYAL VY Iab—varyyarssna) &, &
HETDEIATF—IFNVE—=T74—=)LRERRIZLTHD,
PBL AHETAVETF vy —DEBHROENEEZED DI
KHEESERLD.

2 FTHAYVAEFALEE/ DKUY ETIL

THA VL, AKX, GORYDOIFIEHRFEROBELZML
THRoNRH (FEZBHT 268 2, kTl
L, Wil mEkE G2 MBI E A I 2 HNE TS
BEERRTITHTH>T, TOEHEDDDMHPELANES
LIEETH S, X512, AT HRNE—ITHZHREKEIE
USEELCH 55701z, HESFHEHEEZAVZII 2=z



166 [EIEEAT

N, MRRIRL A

FHAY o
_— .
DFIARE .
mm\ / TRIOMR - et
. [

M1 771491 KETFIL

r—2avEBEHTLZEDOTHS. Lizh-T, BEohe
b 2 LR MES, BET)LV T/ I 7 Z0BUE»
SRETZODMINZTFA v OREE ULTHHET 1T

T2,

ZITEOHITDE [THAVHFEYIaL—Yvary T
T L)L, ZOTYA v ORFROBERE & /NG O R L
M EZERTTa 7L THD. THIE, K10O& SR
AFRT ORGSO L & ISR R EIROE R LI Kz
B2y — X2 ERICHRER R ED LY T T30 N (i
WEM) oD THA Y IIERAORAE, 21255 HT
IZEAES AR Z S LI Y KU1 R B4l %2 R
DL, ZTOMEDTFH 1 &@LU T, d/NLEZED M

BIRIZDRIT TV B DL DEFNVIZEHmTZ2HDTH 5.

AR D /NG & o T, iz e fflifE & SRed B 21—
Y—DHEITFIET 5D T, HoPHS 2D & SBRED

BATWSHIEIE, £SITHMEROERELLHDTHS.

X5z, ZZTEAEENEY ) a—vavid, #ilEcs
2 IBOFEDRE L UL A RHDLRDIETT
b5,

FIT, ZOE/ILhETFIVE IS a4,
TuYr s NEBUTETIUEERASD Z 2T 5. [HIf
WA 2, HISOREZMISOBERZEHR L THRIRT 5 &
WO MAEREALZGEETH S, K31k, ZOMRHE D
Wz RLUIZHDTHS .

o

EFOitmcmR
Ia=A—SnEICE

BECHUERE, EReF WY SRR
| BYEEL T INCET Y mERIt. WATS
@m A E‘a
MItlam ¥é
"
“ 1t PAsth B

L) Y P Y

X 3 HufHiIE DO T ok &

FEEFFELVATN,
.‘h&llﬂ s I
?‘
SoE DOy SR llllﬁtmut =]
ERET 2B ER

Tazir-alEm
v

N} T |y B

HAH - OPNAGERAL. ERETS
ZUINBCEsRI ONARERRT S

X2 FYYR¥o1RKEFL
3 THRME] IC&BTY M VB

WG L Efi L7z [FH A VY IaLv—vavras
S L), THIRHIZS ) oo v v 7 McETSE, 2009 4FREEH
5 2011 FEEIT T T 3 AFEFEMEL 7=,

R, ZhoofiEs MgmHA7Te Y s bl Uz
Pl OHEplE LTS,

3.1 2009 FEEQIOY Y b

2009 FEO B Y =7 M, THEHEOETEREONE)
ET—<IZe DB, REFERHIODN TEEHEH G
faRdr] DS BEEE B 2o 7z,

ZOF—<i, KHOVS—FTHOEZEINZ, KOE
MERIZ S B D AiEfTEN KO —2Th b, FHIZ5HIN
1243, HERH O RO ARE B IR E R S Ik 7
OOETEREOREIZY 7 MLTETVWS Z L6 E N
HLDOTH5.

SEOW Y MATIE, BHEHEAAAEREREO T XA T
% 2 FERAFE L7z (X 4).

1 Dld, HEHOY FIVFMIZI i) 2 HHAME X 7
T, WEIL7Z LED O fJHIZ & 05 S ORLERNME & Ml H
SEEHNC U 3 26T, HERHEERH O B XA H B #in 4
WZHHEIZE D2 £S5 TRUZEDTH 5.

FAEEIE BN Y ROVEICEL D £, Ty ho—
NTBHZEeEMELTVS.

2 OHIE, 1 &Y RIVTEIZED A5 X1 710,
B RANY ZEDHHAD XA T2 oT VWS, KADMEDN
R oBBEMEOMM ARV IAALL O OHMZFIHL T LED
EEBESEAEERTAHDOTHS. 265 EEERIZA
HRHAN Y ROVEBIZI D £, fRcavbe—1d52 L%
HELTWVAS.

Juv s MZEOEY - BEEI N T e X SiE,
FABIZIANT COX SR 2GR E L 7255, duhNELEZED
FFEEEE UCHEHEA S RGOz o T
I —EORREENZ .

UL UZahs, BEHES f/hEEDL X, EVXR
EFLMN B2B THYH, Iz KHIZ B2C €T IVICHERMRT



HTR RN NEED D DT F A VR E T —~IZ Lz PBL OB 0 A 167

5DEFEZ TRV, T, FERIZHIT TIERELD
T2 O FEM ARG & FIRHIZ, €93 ZE TV O BRI 22k

DI=DDYF ) FOMHPBELIRE I bW oh ol

3.2 2010 FEO AV Y b

2010 FEIZL DV HIF T —<F, WEXAREL THD
HATWDS, TETCRBOUCEIZORNM MK TH 5.
WX 1% 2006 £ &V, AHEFTEFBRICRACA LV E

ZINTEDMMgRE LT [R5 2 ADER] OEfizEDTND.

KL DMHEEPIREM L &% THROIIZ, KEPEmE X,
NPO # & g% 72 £ 6 i E N EA, 2010 4F 6 HBIAET 135
PATZHER LT WS, F72, [HFHEXADE] X, x—3I v
OO RFTILEALRTINFME N, 2EOHIEER
WHFERLTWS.

UL, BEVED THRL2ADHR] THEH, TOEE
e wxiE, HERPL 7Y b, B (LAY
Ny RRFIHAY T 57—, N=F 1 >arnin) ORI
LELELTHY, HEBITARESHBL V. £z, TS5UL7%M
HOT-HODOEAMFBRIIFAELET, COMELEFDE D TH
IS BN, FIZICHEAT A LTHIMNREDEZHEL T
W5 Z DAL 72,

ZZT, SHlo7aYcs bTiE, LHENEHENI DR E
DUTHA LY ZRRANT E BP0 72 6 T KRR
HHSOBEFEEIT L, 2 BEOTONXA TR
FEFEL 72,

1 2, ALYVERABRADITAEZ ATV av#lOHE
AA#HTH 5. ALYBEZRHEAD-ODEH M % MR T
ERWT—2AEBELEZHDTHD. TLVEZDZDHD
Ny NEBADZDDRFDNN—T 14 ¥ a VIZHEINTE
O, EBIEALYEBEZHORY R LT, FBIXZAMKET
CUTHHATES LS FHF I LTV,
2L 2T, FlZHbNZRIL - AL YVBERXDAR—Z
FHABELGRLSTH, ANHZEE U2 A= A% fHIZHET
L5 ENHEDLE WS HELH B.

£ 120%, FLYBZARY REEADEDORT O
B AR 7Y 7 7 —HOEMAARTH 5.

N—TF > a sl

IHE, BOAR—ZATEALYBEALRANTES LS,

HHERBRD 2RI MZTHZ e RBERLUAZEDT, AHN
OB I DALY FEZADORY R UTHMHATREE
B2V IADY T 7 —IZoTWN5,

2 DHO XA BT ELAMA S0, HEEKL KN
DREAA =T — L L E R ICHIERGEZ B 2> TV 5
(X 5).

3.3 2011 FEEQIOY Y b

2011 FEDOT— < FEEO HIRHEREDOMHR] TH
%.

MR AGIX o0 BRIR R B K LB AT 2 X 2 E 12 5 4 70 R
FEEDH D, ZOMIEEIZEL AT+ T RETHNIND

X 4 HEZHEMARERSO IO MRS

5 ALYBALEADEODY 77—

X 6 MEEO BEEMEEEDO 7O DRE

FEERERDVO® DHEETHD. UL, Thiuz,
FOOANDZX, HIEHEDZ I T, BEILKEESEVTHL
MINTERVFEDRMIVTH S, i, HIRIEELL
SOEWYIBRDREVEHIBHEMHEHE T, TOANHIU»F
OTHEHEZEOTEWVIZ T2 20, BIENBRVED L5



168 BRI fT

ISR 2 PRSI L, IEAH U 2R mANER 2 2B T L

FoTWVde Vool Y, ARG EMENFHNTH .

o e nwo T, Bl HEEIRERZ»oTH ADEILE
h, ESEDOBINIIEEIZ 2 2 DT 2 \W o 2% D 5Tl
IR L &5 &g, FIAZORENIZERbN, BEiEE
DREITZHE, FERIERDVWBIH->TLES.

FEEDO EZRTHLBIE L HOWIE, TOhTHERTOD
HOWE L HBEETOERWIELE WS AT - RV X —3 &
DETIZAY Y MAD BRI EN R EINDE L A THS.

ZTZT, TFEREE] twSave S hagRETLI L
U7z, DAL 2 xERRTHOEYA LR —/HIZES
TIETRADPREZRZIRE, EHARLIATEY RV L
AVFVF ¥ I OBMRGERBTEDOTHS.

IO LB CHEEE2BRLUET L, HIRETOE WY
BIZE S W% HIEHEO D ZIZ AN THEIDO TRiEL % B
HHTH> 555352 2%, BnYoigd g kI SHEIZE
950, AEHEOED HIF— Rl X > TnT, BHEd
LZHIEHLFEUMEIEDLE LD 2 T5%2E, o7k HE
BTRENWI LAY, HIIRBHTREEPRATE .
AERIZIE, THEWIOHE] & TEmo Akl 20»>
THAIEE | 120D < HESHED 720 DIRD 2 DDHEH
RRERELEEZ U,

1 DHD MEHWo ikl olEEr LTiE, /ool
W REIZ T 5 TEIEENILES — M ORATH 5. H
R TRAZBWVIERIL, ROICEWYIT S E ORI HiEHE 2
B, ZZTh—t2{E0 5. TUT, Z— b & T
DOJEENYTUTEWT S, BWIRkbhiE, B0
JEICRY, HozfiWs QEEON TICEEFHZ THED /2
= bEENT D, Z5 Uk —HmOE YT % 7 2 AT
LTBILItkoT, EL TARERAEHE CMYZ EINE
M0, FEEWYOBRIZWS WS Y Z2 BlizfEDO N T
PoHUANTEZeeaL R, YREEHNOHIZHO

NI T 4w ZREY, HFITESLLLTHWIZERTE S,

/2, TONEOH—MEBIEOHIZHEAD LN TES7
», KRMZA—NR—=TOEWYO LS IZHEHEBALY TR
b, BEDEY EF Ty TEMfFTE S,

2 DHO MEHRD Al OWERIE, B X hzpRlo 5t
2T TEEERA 1 RRA N OBATHS. #idkDd s —
FABRHSINTHREENICBIEEZFED 5 AR — 2 & [
Lainda s kv, KEoEREPHAZETCENE, Thb
MR TIED BHY, B2 S TS, JEEICERL CHEWYT
2 ODFHBIIEERIE N RV, JERITEKTh 5

H 0B S BT E RV, JERICERT 28, T3
PR REEIZ 2 S5\ & 51, EHEADITAH Uk DD F
U BIIBHIRT 22227 74— RTBEBENZOH A KK
ALTH5.

FERIZF DRIRZ R L 72A%, HIEHEAAE I 1 i

Mo TI HRICHIETE 2 /128 U CER L, Bz
SN TWZERICRED TS, BEITOTEFEIET 250
BB PR TEZ. M6 1%, FFLEZTE MXA
T OMGERIN TS 5.

S, Ihs0TabXA TRV Ty A=V, Rk
FHA U REET S EHIZ, FIEHLLTOEATESS
LOWMEPEABOIM, HHOGERE 2L 2T
AR AN

4 THREHE] oo

IC, 20T I LATREMBLUEZBARE T O AEZET IV
T2 ZdHEERT - THE. ThiX, SHFARDIE
DM ARTAT R F 2= NI TR EDETH 5.

M ) 1k, THA YOARBTH S HinwME %2 KA
THRILEEM, ZDOVPTIEBRT LT A %ML
T, REFELRCATY, 85, BIF250H, #itd25E
DI Y FEEFAL LS TE2FY Y R A RO TEER
THh5.

Tyl hTIE, ZOMEERBEVEZE2EL WS T
A% THI%) 5] oM i< TAlI5) oMZEo 4
DDAT =TT THEEL 7=,

nE, WR=VDOHTIE, TO4DDAT—VDNEEH
HINZRE L2 DTH 5.

41 H3%

5] &, e BERofE, BRE~ o7 V7,
74—V FOBHEE Vo HEDONELZBL T, WHEEL
HREL, HRIBOAEZHONIZITEIAT—VTHS.

IEIERERDPSTHOMEEPEEEZTEL 2D AT
IIAN—=2aVvRIRI T T T4 —REDT 14—V NfTE
ERORL FFSRICEEENEL TV RrizTrY s
FEUTHD EF2REBODBENPC EDV5TL B,

LT, ZOMZ, ¥y 7va viliEie 0T VL
KFEEAOCTHEIBEBTHREL R 2ENZTH A Y RF ¥
75— (ESTEOEE) OWELZFIZITD Z L AEET
H5.

BRI R e 72 0 182 T A v A A= U DD RN F
FIZEDDZ 2L, MEREUTHER2FT LI LIZHRIIA
BWPHTHS.

42 %3

M2 &, Hoh o mHEIBOAER, iy
BEED, Fil-RBERE S DYFCHIE - R 52D D )
DAF—=VThb. SOICHEEZERRNS, REZTOHE
BRI NT-DO», WAKRRRTE ZIZHs00, YOk
IIZTNERETE LR EEREBRT D, YR, H-WRE
i, A7 =2 RV E—DMFIZIEZ 5D TRITNER S 7%
WS, BARILL-oTE, 74— NATNV—T1 VA a—



AT PN IR FED T2 D DT YA VBSE % T — <12 L7 PBL OV #17

RFHII 7Yy Rk a2 EDa—F—lENPBLEL 5.
FEEoOL A, Z5UL—HOEETIE, k ik st
ME (aveTbhvwvrsy), 7L=—vA =3I (#
ML), "3 74y b A—FRE2HWEa—F —{lifiof
HTER 2070, FitaliEziis LFTwa.

4.3 #H<

<) &, fMERaSnkHrzeWiE (F¥srvave s
M) &FiZ, KoduhMiedEEL T 7o bR 1 T &A%
TEEODT A —A—2arvIKVDAT—IThHb. 22
Tk, KOHEOWKD?S, HEREIIATFIZIL o TRET
ke lL, FTHAvave I MizEL, ETOY
Va—va YOI EEEIES.

3 MELDH, AFFITBVTE, WEXKOXEEZZ, KO
HP IZRA%EEREZABT 212, KNEHRADKER
B —HRET, IREH O SEEIT & D HE 2R EE
U7, PFET, WSl g2 maEo BpRuicd = o ik
THpIOFHELIT> TV 5.

4.4 RlI3

LT, BBEOATY FF (AlZ] TH5. iz, Hig
DYV —A%ED T, =2 WEEx LB 57O BEARA
RIGIRREDZFI D S HMEETRITOAT—VTH 5.
EARBI N TV UL, REFELZRW AT 8T,
HITTHD, TNOAZITANARENTDOWT OGS I
T 5.
ZDATF=IIZBEWVWTIX, QFD 72 ¥ O#F%F Tk ik g
EMEET 520D A A=YV R=RKPF—ANF v — MM
Auwshs.

5 PBLICHITZAVETFYY—DEBIZCDWT

ZZFTC, PBLO7uYxzs b UTHDMAZHREK
D IFFASA UKy IaL—YaryTas 0] I2O0WT
ZTOWAREBRRTEZY, 3 £/MD PBL 7uy =7 h&il
UCTHS e o7z THIfIME ] EF VB2 a v Ty
BB DEBMIZOWTUTICE & 3.

5.1 BIERMERDEBR/INETIVET Y —EKE

AHELIE, REHOFEMA AR LT, 02 DIZH
THEREIREAIEBL, v xY AV MEhE, 7Y
AYRITRAYMEENEBMAEL, HLWEEPY - 2Z2A
BCELRERTYVRVTYA VARV ER>72 70T a—
PRAMOEBRICHYHATHWS., TLT, DI Y AM
WRREREHRZETENE 3 2OARIAVYETYyY— (D3
Sa=r—Yavael, QOMkGNTE LR OREN, @F —
LiGE)) ¥ 5 ooavavverFryy— (OREH, OKH
I, @k, @RFET, ®©A) L LTExoEREHIE
LTW3.

X 512, PBL (Project Based Learning) #EIHIZH W T

o

X 7 HRHED4ODRAT—Y

169




170 BT

1%, BEITREIVET VY —DKUEIZ DWW T EH R KSR
DHEEL_)VE LTHEYTHE LS, TOKMEEZEK 1 DX
SIZED, BTROHEZL X)L 3B EELTWS,

#z1 BRTNESKE
K#E B
R DG S B EH BIEIT W7 2 FEHIC
DER RN - AF L EALTWDY, K%
LAOVIZEL TW2R W
m R DR FE D & B BB W2 XK %
HHE EDIRRICETETVANTED
[LII2F7-E FY SITE SN SN ARSE 3
DHMAEH Z PN TITS 2 TES
W OFREDP S WG BG I Wz kk4
SN TES
A O WG BE 1T W DRk
ST enTE, POMBREEREET

i
u

Q&

[\
S
Bo | 4 B |V

9

e
pulny

|
& EHN@}

H

()]
=
Eo

H
S

g
¥

5.2 [HIRHE] EFTNICEFZIVET YO —DER
PBL 7uy=zZ b LTMOMALMBED T791»
Y Ialb—varrur L)l EETIAT—IF
NE=2T 4=V REHRZLTVWDE I EH 5, PBL »°H
fRdarv s vy —DBRITERN R IRN R RERD AT HE & 72
5. LT, Z0O MEBhE ] €702 & 2 FEEELD A
% PBL TO I VYT VY —DEMIE&OEFEINICHGT
58T, TOEMEIFKEIZH ETS.
ZOEEM IOV b arvETryy—0BEr oG
FRK 20 TN TV D,

F2 Jovzsbhrarveyry—oBREEOR%

BBI~REIVET Y — [HhFSthes | 25—
aIa=kF—vaviE Tuvzs bk #hi<
ML 22 1E & W2 D RE o
Ty hak

F— LIEHE)

A )

eIV %5, A5

at fl%

BH¥ES fl%

vax vl ma, Als

PBL 2%#U72%EF, ZOREMToY 2 bd 4D
DAF—=V%2KBTHI e 2ELT, BUROHME, HEDH
R, RIRFGHEORE, GEER, REOTm MR AE VT,
HEMTEORE, FEOETFTIVEFMEE WS —H#o 7o
Vo MEFBIZIY A, PBL RHETRANRIVE T

Y= (A3a=r—Yavigh, MENTE RO
F—LWES, B, RKID, #E, WFEI, o) %
BRIt 5.

INETO 3EMOIFENSIX, ZOWDMALS, Hik
IR D pE s 70 U 7 N ORERD BN EE DD - T
WIZE PP D 5T, RTOFEEITDNT, AROE TR 3
LAEDEBENTE L IHMETE 7,

PBL 2B WTHERTREI VT Yy —DBRHRIZE, 7
Yz hO¥EK%E, PBL TOaAYETF VY —DBERIZE
DR THMAIZHETEZENRL M FR 5.

6 BbYIC

PBL BZ#EHEDI VT Uy —ERIESEY TR 7D
I LTHY, %@%ﬁ%%%ﬁé EABES/ SN e
V7 A NEETH D Z LB AR, EER O pET i~
oYz h% PBL OF—<IZlbh EFsZ &k, Jovz
MO T ARKEDHE DS, PBL I X ZHD MlADEZ
MMEEREET S HEETH D,

T, 3 FHO IFHIUVHHYIaL—YaryTns
SAh| ZBEUTHORE o 2EEKN Y22 % PBL
T B RBROFEE B L 20,

PBL & U CHIIG L WAL

PO ERMERTENE B 0

PBL H[#] (1 4E[4]) THREAETE 20

o BB EEDRES) TR HE D

s HRE HBE TS SLATHD I ZHMBL T WS M
BBIZ, SEo7aY s v TRELDHDO TR W
ELZEMTESR., FEXRTHZ0, THHWEEWEHREX,
MY, To bR A TOREICTHmII W, e
TV YT Wiz iz - FRR E ORI, 20
LebEo L THLHEL LIS,

mB, AWK, ¥4 RBSEASRE Y VRY Y TEEDT
FZ U7z MBI NEDZOD T AV HEIEHLUEZE /
DD EAMERK] CNELZEDTHS.

e F—< ¢
o HUfHA :
o H1

23 3k

(1] B, &P NEEDZODO TV v hEIGEHL
HT-mE ) DL DETIVORTE, FEHELH, 20109 5
(2] B L, %Bfﬁﬂﬂfﬂd\ﬁ%@f'&bw%“?% VHEERL
72E /DD EAMERK, # 4 RESRESHREY VRV Y
L, 2012.11

(3] EELfE, Kb ADRREDFH CLEMEDZHD
IR DRSS, PEEBAN R ZEBEREFES 6 5, 2012.12
[4] Klaus Krippendorff (Ji3), BlE#Lrfy (HER), =im
HERH (Semantic Turn),



PEZERT RS PE RFAE No.7, pp.171—178 (2013) [(WFZeiReR]

IR DFHIIC NG ) X LN 2 % 5

i B D B WD (L ROE 9

The Influence of Life Rhythm to The Evaluation of Color Temperature

Mizuki NAKAJIMAY

Takahiro YOKOI?

Toshimasa YAMANAKA®

Abstract

We investigated whether we would affect an evaluation of a color temperature when life rhythm

differed from the subjective and the objective evaluation twice in night and morning on the same

day. As a result, even if there was no difference in the result of a subjective evaluation, the result

of an objective evaluation has a difference. And it was suggested that the daylight color impression

measure in a morning especially has a difference.

Keywords: Color temperature, Life rhythm, Evaluation.
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Idea generation in freehand sketching.
Tetsuo Fukuda 1)

Abstract

This paper details the method of using freehand sketching for idea development.

Firstly, the preparation which encompasses the environment, the drawing tools, and the inner
preparedness of the person. Secondly, the origin of an idea, which is in the emotional
reaction and/or deep impressions associated with observation. Thirdly, the accumulation of a
reference stock of ideas through repeated observation and sketching. Finally, through this
process, 1nitial ideas can incubate and mature leading to further inspiration.

This document explains these concepts simply by using extensive sketches, analogies and

metaphors.

Keywords:: Observation, Idea generation, Analogy, Metaphor, Freehand sketch
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