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Abstract Self-growing software is a software system that has the capability of evolving its
functionalities and configurations by itself based on dynamically monijtored situations. Self-growing
software is especially necessary for intelligent service robots, which must have the capability to
monitor their surrounding environments and provide appropriate behaviors for human users. However,
it is hard to anticipate all situations that robots face with, and it is hard to make robots have all
functionalities for various environments. In addition, robots have limited internal capacity. To support
self-growing software for intelligent service robots, we are developing a cell-based distributed
repository system that allows robots and developers transparently to share robot functionalities. To
accomplish the creation of evolutionary repositories, we invented the concept of a cell, which is a
logical group of distributed repositories based upon the functionalities of components. In addition, a cell
can be used as a unit for the evolutionary growth of the components within the repositories. In this
paper, we describe the requirements and architecture of the cell-based repository system for
self-growing software. We also present a prototype implementation and experiment of the repository
system. Through the cell-based repositories, we achieve improved performance of self-growing
actions for robots and efficient sharing of components among robots and developers.

Key words : Intelligent Service Robots, Self-Growing Robot Software, Distributed Ontology
Repositories, Distributed Component Repositories

731

“ol AF(eB)E AAAUY A Doz FYSE 2107 TBE ARt 3 8 @ BFTINEAGEE B B

(71T AEAY ATRR Ve oo s FYHASFYT iko@icu.ac kr
t sl - SRAERRNNSn 2R =EAS 0 2007d 49 25¢
hyungminkoo@icu,ac.kr AR L 20073 62 28Y



732 A )3} 83 = F-A4]

ME
2=8 Ay~ ZB(Intelligent Service Robot)e]2t
222 8738 TUEFS, T4 A% A olE F
B3}y 93 wete vt 4 e T F s
23 23t1]. A5 Auls 28 HVA 28 8
Aot} BEA AF AAT & Jded BEE FFS 1
qAste] o] Wag veg BHo) BF ZAFEF 3§

E AL E7F & Aot wA 2REAE
RUHY sld Bed Jisn 1 /5y =FE ded
wa} gyeA 5t 7)5s AR Wihe A7 A
Z Anedoelrl dasitl2] E dA7e AV Y A%
E901E Xds) F7] 9% 71w 7)&dd AZESY A
FIHE [FL: Al2gE AEstr] 93 o)t

AXUE AZ4Ee I8 13 Zo] ZRAAES 97
ARLES ol&sld kst 7159 AXUEE ¥5%
F 2 Ay 2o F, 23 Ui 840 A%
3 Eed 5EE AASEE A9t Had] =
g Rz RE Jda A AT AEFH
APay 2R AFHES FTHE A4

2E AFIE F ofZ A0l
UE 55, A48 AYsto 2

y, ETI=E
AHE S - & NA F3, ¥
A

it
N
olf
o
U
3;

EX HAIUES?
ST MEARbEo] NS HE
e A F UES Xl%ﬁﬂ z
2R AT 7% F5o] seeA HE3 B
3 thAtElZLY) ATHUIHUE 2R B AFAE HF
3 BYTH3]. 2ES A AY R AFLE ol&F F
doke sl $E o] HAEE B3, A3l tﬂra}
gdod AZIUEES 97 xixu—‘;— FE F53d o
23t &) & 4 doke A
4e B3 F A i }%M AR, i%i—o]
ddo] 98 AFLEE HIstlol dpa & Aad
ARE RE FHEIUE FRF AN Holof 322 9
R2REY AXIE 5 A5l ‘*EF“— Aolt}). A,
E=g8)

22 AFYES

Acquisition of inform:

A2ZEY 2 & A 4 A A 8 FQ2007.8)

w}o}@_ Ao diEEd, ofgA 2R 7|
9] ARES A3 uE AL

flo to 2 fu

offtl
X
U ro,
bl
o
i
i
=
Hz
O
o

5
re
fm

o og, mt e X

[o3
X
Al
-
1o
ey
i
ok 7
)
2

e ol
rE

e

o

e

it

N

iy

N,

I,

e
2

rwﬁg
rob
R

op7leA, 2z e Zﬂ*lf&t‘r. A 7
2EEE st A
olgstel ol BaE X%}é%— do] 23
Hasts Ao ohyst =

& QEs Ag@d =%, 2% 7
AAge] Ao HE A AFaE WA
A Az Nzdel Bgsel e AuAEelt 22

ﬂ]>' fU\O
ﬂﬂ
X
1
N
=
1o X

boogn (8 B>

o] AHed 4 A N Fr AIXIYVEY FUS FHE
A4 @
2N E A7t A AZE S AUy 98 2

28 2720EE e, 384 A AdE 4
b E 4l A Tlee] AFE T2 dE A A
ok SRt A N ALl Z2EaUE J1E
1 R ME B ATEE, TAINE A VN A%
o el el A1, dATeR sdde BE
2% Aol e A9e

L “)‘ o oH. Fo('

2. A7} ME AZEQ0| XIQS B HEAC|
27EA

o7 =79 Eﬂsﬂ 71 @;}

2.1 AEHE XEA9| %l*.’_*’ﬁ‘l eT=A

B "dMe gIVE

onsH F7] 93 AXIE Z{?g—v/;\_ﬂ, autdos Z=
3]

é
fo
B
€l
im
j_(_),‘
2
)
e
tlo
N,

o
ﬁ
X,
D)
o
hu
B
:1m

01<
rL
o

ok
¥
39,
by
Ju

i, ZJSZ_LJEE
g Folok gt *Hi% A
ub A AEREEC] AAME 7}%7‘{ 74&@15_%—‘% A4 9

452 & e PR Aol s, Az BFUE
Sol AWHT U oE $Ie} BE AeAEel A
A APsEA S Folop Bk w, Aol olgd
£ ARzdl AXUES WA, £, A4, ddolE
o Mo} WA SiE | olg 2HHY dte THE
Agsot o AASOA ARLE A 18T F



w2 F A Fure) 2y
S AgA Al AE AFF BT, ABL
3§ % Bao] 2 WG SolA @1 $9E F U
% AQs) Folo} sivl, Agacl FAZ UYL
JE AR F A+ WAL ATl Bk
22 At N 2R ATEYUS XSl A X
&ao| @TEA

2 AANE 9N H9E Aee) uA o7 =
2 9ol 2E muQldiN At A 2R AZEAE
AAds7] Qa FAHos wEsor sk a7 2AS
o s 7)Esch

< AR AR ARLY AFANH AFAT A

A ged ssEs
e R
A

A= o"%

L

=g

V=S W)

o]

o

W A
fe B3 & Zo) ohiet Aok AT 9v] WE
of 23] Hg ¥4 B Wl 2R TEaE @
SR ATET AL Y1, A9 BAH Q)
He gAHeR s5e Ass A= Aol Bra.
a8 FTUES) Wolgd wel zie g i
e AREE 018 5 A FrE), 23] Wad

=9
CR=1

Neg FHE W AN 2 A5 YL ARAAA
WS AJHoT By TS WHAL & Q= A

2 A7 asi)

b
od
e
X
o
B
o
ﬂ
i~
Y
o
b
jd
1o
5
ofl

o
AES

gl
% 1 AFRES] A
Aol sh= AL
apA A
23l ga9 AZJES
Fojok k.

TR AXIES] F{ =¥ A¥UE
Ae) A2 7hed Adre AXJES
AstAv dulelE st Ak M2
dapAY 71E HIVES HARE o, A
& AXIET}L offel] of¥A ARs-dA] wdet
BE B¢ AFLEd §F 2 dulo|Esty
YT mebN, ZpEAREel Aple) A Thed A
s AXIEZ FHAL wAs AA 2
Ba Az miE BgEo] 2Roly tE it
ol o1& F ARF siFolop h Y ZRL
T g ANERE H5d ATAES0] Aile]

AAE

i

2

E
N
XN
R R o A S

F

il

[

A

ZEJ] HIVE AL 733

o83k ARLY o= REd) RFH AP oo}
SheA Bdd] ok WA, oA FHHE A
Fas FolN 2ol Wad A¥JEg s
YEY S AS ol ZHo| AMgdhs Agrd] A
FHoE BRI £ § Yv 7wl dasit.

nE3 A dwtdo g y)FE AXUE AFA
Whel A4 g olgska vk 1

@

2

)
=
A1k
we
2k

U=

gy g
A

bl
o o
m
1
o

i)

Locomotion, Sensing, Operation, Home Security,
Power Managemento]t}. HRI A& &-4914] dE914]
59 2R3} A0S JFALES HT AXIESE T
5o} 91, Communications A& AH]2 23o| A&
g o olgdls ZIZEEFE TS
FAH o] 9t} Locomotion A1-&

=1

183

ZYo] olFster d

Eunction (Component)

ETC.

Power Management

Cammunications

Locomotion Sensing Operation Home Secusity

a9 2 A8 N T



734 BARAGI=EA &
23 AXIEES Sensingde ZRo] 0|8l Hof
FY AXE FHsed 8% HIVEE 1
itk Operation &2 239 w8, &, v}
& f3Foled HaH JivES B
Security A& HAH AFXIEESS Power Manage-
ment A& 2R ANE B T V)5S TS
ek ETC. A& 330 = ﬁid Eol o] 1§
€ Fo £3A @A He AS nEEe FHez A
AE aFolth o] 1FL A3 "—‘-5_7} cleksl Ao whet
g o8 1§ A48 4 UeS Yug

3.2 3 2itEl g2/ HEASS oA

el
FJ

31 93, Home

-{N

oY 3¢ 2oldor ByY AFUE Aazo] =
gHog oY 1§ He g wAF T Yok 24

| PIAEES & WM NI 15E FHel f

pad

Mg ATUES7Y shie wed 1§ AHBT,
LH%:'— o S AEdEE

T

i 9lm, BRT ARASAA RO A% 4gaz
o w9E AP 949 WIS AvI

FAF Nes e BAFIES/e 1F8 W @
Aga Wel AEUESC] oe] Ao =gHoz 1§
58 $% goh 139 304 22H AZe FHE %
Pol oj2j@ WAL e sube Agrde A

T Ut

Logical Layer .

Al Central Manager  «iii»: Cell Manager

T 3 =eE An 2OE AgaEd B

Repository

Ed 2 &8 A 4 A 8 520078

3 gAY ARw AT glow e A%
7 it EEe wd Qo e AYaE F
ol
-1

fr ol

‘04
LSl A %%*1\’4719} Hh}a] H 713— ot

o]
o+

i
tlo
&
o
1k
T
X0
_VL
N
o
—\11

®

SIZMO) 7[Bkst ol Bz}
HEEo] #XHo2 /ey 7Hedt HIVE
ol e 42 o YR F27F AR 7lE
A¥dEe] 722 A3 Ass] W €0
% /\}61 715& ke aEER ohdE M=

E7eE 158E] sk ik

27 404 ?8 W27} Sensing A A Vision Sen—
sing ZAXEWES} Locomotion AellA) Path Plannerfd ¥
WEES 35 & AALE3}e] Vision-based Path planner
e AIVEES Awsisict 7bgstat olg8A Avd
Ag2d AFXVEE Sensing A3} Locomotion el
3 doh o)gA ME d¥%E FXYES
a5% geEd 2R MURES BRI HIVE
AM A 71FH SR ohlE ME AfE PIYE
E7A A 8 5 QA 5101 Az Bhe Qe nge
AZVEES o8 4 A Hch oA AAEE
NeEe 2 PAIXJUE —ET] A2 AR HAEA

:10

Hggomn 4% WY veY YXIESY 1§
s =0} 215 Pk

3.4 4 7|4 ¥l Eey

4 Jlel BERe 2Rl B AIVE AFLE
2 do] Hoshe e 4PN FARE Hds
7 g8 FUREIIE AT BAE 9% AYLE

2 goar]) 9% 9¥F P2 TUES A9 T
2o, mxel Svel AEUES Uaz @ o 2pe
s Zeld AAE a3 Hed, AR T

F =2 A Fi1, FA



=24 4 vute] 28 AT e AXHE AR

AgE F1 FNe Hw =3 FYAA 2ok 2F 4
< 9% FAxVESS Wsle) wel HA Az {AR
71e& AU Az BY SlE HIVES/Y a§s
Hol Jgtgeg O FxE %ﬁ}*li’% T 9HE o8
HEZ 2 AXUES 44 3 HIE wgdte] 23
ojuf HEAEAA ol& sbsEtA 3 T d9E AF
ot FRHoE Ao Bad oy AFaze] £HF
How AIVES 98 F{E FesiA siEn:

49 opldAst 1 FHLEEE 7

4. 4 J|ge Maa 71X

B Zoxe 4 e gowe o8 748 AR
&eta, 2xo 4

el A42E JuF Az olgsA AT

4.1 MEA0 TMQA

A 7] AL o)A E P 8AaEe A7
AZIAZ £/ & Ao 28 /AR F5as, RE
Wie 8 ada 2R 9Rel 2471 gzl
/9 3E 8k

22 ARa 2 d7dMe ey A4E

A3t A3 2EBEZA P FAIHE olgda

Ak LE2A A 2T FHA 2E2A
71€8 AXIE FAE dolepo)2e] st Sl
t} o] ATUEY WaE A8 FAL s AXY

R SANS = S BE =4

b

¥

P

B 7%, 9/EY, &4, FH84 ARA4Y 58
st 3ot
ATUE AL ATVE ARLAE G" AXY
E Sof AdAl Y AzEe] of= A Ao

QEA T FHE A dolehuolzgt 2
s A Frrog o)Foid itk

ZE YR 8

-AXVE —‘f—‘ A FEXPE IS g 2Ho

Y7o gle %4 VUEE AT uf o] &3 wo}
FgBR "G, Y AdrERY 55

a BEasy T »‘;— LEEA AEAE WE £E

2R AFhe) BE5d FE dge ;. =F A

Al AXIE wAES .
AXAE EH Z#ud(Component Retirement Planner):
ZHo] YR AL B8R el 2= & g
AZVET 7HAT g F IS 7 F= Q4A2H
LA AHRHA EAY, AF AEHA o
HEZL A& o, o]& WiF HFLzRE 5As
Ags It B 2R PR AgLE 359 A

735
7 el 9% AEUES FaSA A5 57 g
B2 odd A9 WEUEE BA Fe 9E @
. 9719 GEUE € B 422 i 2]

st AA"E A¥XWES URIs (Uniform Resource
Identifiers) S W% ‘:EHE AFae] Agste] A4
9} A Haa] b2 §53te o8 4 JUEE
A3 ok

AZUE AF BF AZIVE AF BRS¢
RERE 59 2EEZA9 MEAS UR %Eiﬂ
Ao A-S 94X AFFHoz Wit Fa,

o W BEAE Wl mad xR AUG i\

o A T 4BL I
ER 9% 8

F BVl FBYIIE BuE 9% APrEE

o ¥R 42He AFHy Apel/E 9A 3

we} 4ol of@ PEVE WAES TST YA

o) JRg 2EEAY A9 27v} HEE ZHA6 9
. 2Ro] R AIIE 5 oF A, FI4BFYA
o] AEWE} ojujdt Ao T QA THe)
tod Aol 9XE PFUE IS Ao BHIFE

a8 o
o
2
&

Be7) Auelsle A el g Bae B
] = A

24

oX ro L
[ O o

N

%,

S

i

o

>

G719 i XF FIAYIME HIUE
o] HE eig ¥od Y H¥XUES A A&
Adsted T, d@rieMe qul2Hd A4S 7
o2 JHg3 FHIUES] FRES ZEEAZFH
FE3Y FE 2L I3

ARA Y B AL B3 Ere PEREd
A AZIAEE A 3, /dd AXVES 5
T & =g A F0, 2E2AE HIY + 3
TE A3 F= Bolth o] U9 BAEE

s 289 §4 AesolxE ATB
4.2 Ha& OIA

a3 5e A%E a2ER 74 sa EEEREESS
828 go14
iﬂsﬂr Az @2



736 A0 78 E TR

¥ 5 2R AZE/ Y Xﬂ’%’\ oM 1g A

JE Agao) AdHe] Wy PFUE
28 QUOIE e,
4 AgE 825 Yol 2%

s 3
% 4= J3 ATErle &

o WalE o] A

e
AO)

N,

or

N

N

e,

E‘

o
™,
ol
ot
X
=
-
e
)

L F{E

g
2o
&
>4
2
o
U
o
(o4
N
% m{m

2
)
tlo
of
fd
g:O
£
<2
i
i
rw
m
Xz

N
tlo
N
N
2
o
il
o

2
o)
R
2
X2
re m
ol
i
ox
[ud
ln
z
oft
o

o oy pe ooy m B
iy,
or
2
> ~
. 22
2 2
=
rh =
o3 At +
b flo
TN
il N
rx N
_1%' o
%
A
v

M

» oo

Wlmibm
gy

N

i TE

1o

o

— HI

wx 12

N
iy

E
1o
t}

to %
e

rw

oo

o rlo

i

9‘15

rir
2z u
M o2

Z oo X
2 oX
=
4z
2
o)

B
2
g2
o
oy,
:{o
L
nT;L

0

5]
fu
X

[t

i
o
=
r
o
H\i
"
,_Q‘
e
fo
z
N,

%o‘:“
o
o

AZES S F

S8 A U A A8 Z20078)

a9 6 2R AXWE HE TEAA

) FgAHE WAE BEAY QDL o|&ste] &
2% AXUES oj| Ao xgse] lEA s}
a2 AnEre YA URL(Umform Resource
Locator) & AXUE FE AQAA EHEC

4) AEIE I5 A T @%EUM Z,j%sm A
#&7= 1ﬂ Ad B ﬂ?é AA-L

6) StxdzRg T3 HH EﬂEﬂ A= AL
HE FE 7L A4 ATIE sdo] AFE A
Zpaol "AE}ed] ?JELJE—E— gezE 3}

7) theEs ®@ AYUE 98 AFEERVIE T A
2 st agle] fA]o] AgEnt

a9 7e A WEAA ol 35 ol dolue

A wejzm gty AEIE AEAEe] A2 HA¥Y
8 AusAL grolE Be W, A4k B =78
o3t olg BT e AAel AYIT AYA
a9 =79 eERA FE AHHo2E o8k )
By ArdEe] BAE A4S duolE @ ¥
WEe wAE WA, LERA B E7E o £F

...........

Cmmm e ———————— - ———

~

Component RepOSIFY

Ontoiogy Repository

..........

Oy 7 A Y AERE



=glA A ke 2R AZEYY AXUE HGL 737

22X HEE ARV 2EEAY wiz dkgste
Az}dqoz 1 F2E 433 Ytk ojFA 1A
2 AgE ugs) JgeEx 2iont g2 fEAs
o] &4 ol& s sFETh

4.6 LERX| ML HEHE XA HY

E doMe LE2A AL AXIE
£ g7 dAA"eAE dudth 2BEA AFgid
AXVE Q282 URIsE 7HAL JEd o8 53
LERA AFAY AXHE A4 o] RDB(Relational
Data Base) A|l2="3 A2 AZH gtk FEXIE A
A4E RDB A9 44 4dES AR de 9
A AMa"oz FAHe] 31y, RDBol= HIEWES
URIs$t 44 £33 g YA(URLs)E A%t 3l
o RS RIIEE A AHEA 8% % BA
B 3 ) 9XE A i, HEXWE HA 741?4
A3 Gt AMESISE AP Aok AERE
g wAcE AA FAEY tolojn#lEC] e
JE& AXVES APls, L 7ANE WAAM, A A
2o yIF} tholojades UML thelolaadlEn

=X

Hn ml

o m]o

S

Craate Ontologies

earching
Ontologies

Updata Ontologies

Components
Registration

elirement o
Camponents

5 M&A TZEE
o] AojxE A 7Nk AXVE
& 7%tk UML tojo]L
A ke 9% ARLEE
HE, agla AF4 39 &
5.1 UML 2¥
a8 8 A Uit AFA AHEAEY] AHEAR thol
e waFEt AMEAES A 2ERH 2E AE
WE Aaal 2% dF@deld A, 4w, A

Agns) mzEey
N
=UEY ¥ 4 2e 2y
o vha) Am e

HEAE BT 5 vk 2R UF 2EZA A2
g 7Adste s1ed ATXUEY FHES FEIT, 9
B o AgAEERY Po3 AIHUE HF A oF EF
o] Yo LEEA/ATIVE AZLE dolE T
o} 2EaL XP-’F AHEE R gAY BE8% AXIES
< YR AREzRE FHASe 9% T W AELE
o]-&-stA Art

2R AXPE /MEAE 2RAA 7)Y 2EEAS
AR 3, AFHE AW A YR 2ERA AL
HAE deelE 3t A4 BEXIE FHAdES FED
o} ® A2e AXPEZ ALY o ¥ AFLES
ANgonn Fad AXIESS I53ch 22 AF
Aol MLAEL GJEANHE AL | AX
EES z¥sta] e Hed g8 HXUESS

r Component Develapers

7 3

Application Developers

Update Onology

Components Hegistra
- 5
Searching Omo\o

Searching Compoents

Central Manager

Certral-Ontology
Managerment

: Cell Mananers
Cell-Ontalogy
Management

% 8 AR ALgAl thololw



738 AR =EA ATES 2 S8 A) 34 A A 8 TQ0078)

R AFAEZRE A3y 53 doh FUdY Fohatn 9laL, o] 2L uld ke HAEYHE 8
A= Ao ARE 9a §lE FYRYE #Yde 9 3 o} Locomotion A& @#Fa 1 A WFeA A
g sz, ABAE A Yo ATUESS Bzt FHoz uA shke) HaZgd HFZAEIL A
T BFde 98e g9t Fodgatet ddeate] 2R B= & 5 YEE AdsFe JdE BAF
ggke 4o Aoz 48] Fgo] ZAoHEg HAFW I Stk
E Jhgaig ohEgAeld Myt o 98 & ¢ 54 NMEA #2 =
9ok 13 10 FFVE AEAEe] FAXIJES A, 5
5.2 H&A ZREERY 2352 Ads F= AfR BE B8 BAFED
B Ao ARAE FEIY] H3 4= XP9 o] EolN 9% REL HA Adx Al Hgid
gHA2 olgstdn, Ayl TEagw o o83  AFH] Yt FIVEEY LERA BAE RAFI,
ot LERZAE 7%, W3] A =HE= st 2 £ wA Al gEsiop &

A AEE Protégé & ©]-83¥ T, Protégés o435 = A

o] RDF/RDFS #9-&¢ AASIQcH67]. ol2A A4dd A 98 %% AE4LZFHCPU. Memory, Band-
2E2AE LEEA AL 2 Ayl I8 width)$ o et o= 2% AMERIES] EA &
Jena2 FolEE Y My-SQL NWE o] &3tgrHgl  A7A 1 BAZ ggd Aot 9 L8F &
Jena? @polH#eli= RDF/RDFS #d HZ¢ 9% & & REL A= /Afwd AXVES $537] A% UH
olH#H TS AE3d RDF EdE 7%= RDBo A% HolAE AF3h

& F JEE K98 Foh My-SQL AHE Aol A AZTPE At A2 FTUEES MEAE o,
H8l7) 98kl JDBC =elo|ME olgaldtt. oRa e Aol EE AZXUEZ 2EZA 72
HHe LEZA 5L A5 HTTPE <)&stda, 4 oji- R RiEIjolor X LEEA WA AHY
A AZUE gde thE=Z 3dto FTP AWE ol2g E3 Bidith o]¥A Aale HEVEE BF
ol &3t 5l Fo) 8% A9l Description {IEFHOAE ol&

5.3 NaA DLE
a¥ 9w 2R /YR AZas

d 75 A AaRFS JEsE iR LE2A AR
B a7 & 2o 71&d AVt duele gt vpAgez HA A

AaAR

3 GUIES BoFrh 2UHe 3A 2% dR A% iy AXAE 31U @82 81w RegistrationdH
2 AUE BHAFE 2R UE XUEe 2R 9jFe go]~g olgste] Al mAd oY Al=Fe A%t
A 7 ALY AHE HAFe 4 U AL B W eEzz PAE AR £ daErie @l
Uez 78 & F gtk 28 U2 ZUEE 44 28 E Ho| 754

o] ZIAT Qv HATIE el g2ES HAFa, 8 a3 10 @4 AdArt eAvke] d2FHuE
282 FAE RHEo] 9raNE 57 NEZE H¥J Mt 5 Az E2A Y dgd xpale] A
EE noZFEh ¥ 2Z8o] BlA@ swte] #aZ 3 ATAEE BHSA v AL BAFEL ERT F
U2 8= sgols AS RaSEth A sk A4 B o upEs)e A &gy HAXAE] 7S “Vision-
Uele 94387, Ay, dA 4xXHE LS BasedPath Planner’2tx 71&3l3, o4 CPU A%

BolFm ok m, A A FIXIE
=
=

Yele) dge we ge 7R AEdE
4] 9 B A7 24 2EEA A
AXVE A9t g2 @#o] gk 2 2
a9 9 23 iR/ 4 Ads ZUH dAE o] ¥ 71X #d A7 tis) et



=83 A 7uke] 231 4z edo] AYXHE ANFL 739
Hoepooitacy monadiar Tool E 1 “E‘ﬂ' %%ix] Zi;g-d\—
DOMS |OnBrowser|SesameRDF| RDFPeers
[9] [10] [11] [12]
S i R - . . .
earchl.n 2 |Semantic Semantic | Semantic | Semantic
R Mechanism
VisionBasedPalPilannsy Fault-
T Not . Not
tolerance of Support Support
. support support
Repository
Transparent Not Not Not
Support
Access support support support
Transparent Not Not Not Not
Sharing support support support support
Evolutionary Not Not Not Not
Support support support support support
Criteri . .
" ena' f or Unclear | Unclear Unclear |RDF Triple
Scalability
o olE gAY gl P BE BAE AP0
g29 wya A Y E wgd 28 AL
TEZ A AEA FE, B0 J1E B8 59 B
AHE AA Yo gEhA, AN IFESY Hag
, AYIES #E AXIEE g FAsF 3= =2
N ss: [gE0 B
2 sQloa o] &8lr)e obd FEsTH19]
6.2 M HEHE HEA
O 10 PEAE NPIAS AP AB2 29 F 2 AFIE Ads DY ATEE gol FolE >
hed AFVE Juke] AXELC] ARE A
6.1 24 2EZX) HF4 e F2 glelug HT WE o83t FA BolX
WA BY LEEA APL BASI] W AL o] & /8D HEUESY 54 e 1 BHe
FARI giok o] AF2EL 2ERA JNY FIY B S Aok E 2v B AFAE AFESE 29
< ol &3ty Batd AA(ERA me&HA FHet o Hodzz ot vl HIVE AZFLES FXE
BHNE EHo 3 Yok H 1L o] AZAES B WES FAd) Slojx J)9E o] A8 e olE
st HelFm glnk. 3 93, T AME Bl ARENER ASSE BE
71Ee) B4 LEEA ARAEL JuEAY A¥e WEY BRE AYIA g stk gRE FelEdd
AQHT JAT R e )5 AvD eEEA  BTHE olgsln oM Holude HAE Aol
o REA Ao wn], Aga AWl FA7F EAAEG Fopdbel dlal, Y FF ¥ @ AAl7) fEA
£ 2 BN AFVE AL
CodeFinder— Agent-based CKBR [15] Mediator-based Component TUDDI-based
PEEL [13] Repository [14] Repository [16] Hub [17] Repository [18]
Searching
. K d Ko
Mechanism ey WOort Keyword Keyword Keyword Keyword eyword
Fault-tolerance of Not Not Not Not S ¢ Not
. uppor
Repository support support support support P support
Transparent Support Not Su " Not Not Support
R 0 S
Access oD support Hppor support support P
Transparent Not Not Not Not Not
B Support
Sharing support support support support support
Evolutionary Semi— Not Not Not Not Not
Support support support support support support support
Criteria for 1 r ity
- 1a_ . Unclear reposttory Unclear Unclear Unclear Unclear
Scalability = 1 server




74

olneelel EA} WA
of REsTh BYHom
Wg o) nE
ARz o4 A
o Tig 7]
¢t 284

2

%

adel dasirh oY@ 7ES) HIUE ARLE Wrere gAstq o 482 o8 AFL
SEZA AFLETD rRIAR 2R =RlM A7t AxIe gl Wrgste] Ak o Ak
AR A7l At ol&H7E of FEFE e Qe AXUEESC] IFS oFA He A8
o] AnH19l IVE AL 725 Addnh
7 FATEVIE BRI AEAEAA EeHOE &
7. 87 B ARaERY ¥ HTHE A 71, 4
B A= A yae] ARAS wrielr] S8 oA e A B2aE AFLES dYe] FHI/e Aol
Aed QFRASS 9= A|7|Ex] oRe o) 7% ofve} =A<l ©ez A2 e HFEE F
s} 93 HAog AYd
T 38 9 NeE ATUE H4gre gazasy 8 AEAEe] ANEC] olf Jhed Al MEE
o] A7 ZASS UIEAYE= B AT Q4AES B ALAES =237} guolEshd A rs o
2351 9tk g3 AslE 24 st g AEAEct 2X
D) B AgEE 2EZA /e A2 WE olgt] gol o183 + WA HEnt
ATUES Wi & & Y= AYs) F11 o] A 9) F4ug) 71k Ayl R e BEAY
€ RDBEHS 2E2x AFaz AFste e © O 8458 vEste PAXEEY e
g & EE FErh Q BMe Ads Foh
9) B RgAE AFXVE JE dAg 9Re nzsy 10 4 FIFEL JSHY BRI IREE AT
AL olgdte] B AALERRE Jad #X of MEE At FEVET} F7} sojof & o
HEo cEEAY ATIE BYEg I= olfd gl £ & A Ha, =ARA &9
& & % ol 7hssty) Mol olHd FAo| we 2
3) ARIE HA Eue 23 Uie AxdE W Qe A5 4] AskAA gEn
B2 sUHY sw ®e A yReng gydes LD A4 A9, FdEr)e A¥VES BA 5E
& HAs FE 4ge @k o] FRES o3t oy Az s sirk
4) ARA P £79 MSL Auy ATHESS E e, FgEe7G Adgr)e w47 24 A
28 2 v Agds) 217 S29 AFUESS o, QHE T Y Aderle a4dste) e

0

T

SEELE RS

e o ole] thg o
B AEIES
sha, ¥4 LERA ARLET
R 725 AT QY w4

Agn FEE AUnE YA,

e
qae AT Txel AHE ANE B AEA 0, 88 A A% AHSEA g FEYE Be 2

3 AFLE 9

R ATE

@
g 6)
=

ol 2 & A 3 A8 (0078

P 5 A

Requirements Repository Elements
1 Component Description Support Ontology Repositories
9 Search and Retrieval . Cornpo‘nent Acguisition Engine

= Brokering Engine

3 Classification Automatic Classifier
4 Checking Changes of Components Component Retirement Planner
5 Components Registration Repository Manager and Cells
6 Usability Repository Manager Tool
7 Evolvability Component Retirement Planner and Cells
8 Transparent access Central Manager and Cell Manager
9 Transparent sharing Cell Manager
10 Semantically-based search Brokering Engine
11 Scalability Cells (Logical Groups)
12 Reliability Cells and Cell Manager

iy ] AA AZzd] WigEHo e AdAEclY 2
¥ Bo] o] & ¢ URF HET
Z b B =7 LERA 7EF FXIEY §



o d 4 e 23 2T e ATUE AL

3 AZdE & g5 &

i

4»
%,
T

ZE U 8P 07

8.
B d7dxe A%E |
AZESJolE XA Y 71N 71Ed A%
qE MEEt gtk 2Rol A £ Y= BE BF
4 &3t dad JFe ¥ 2R
7z & F gloke BAEE Mgty A,
AZARE o] E3 AN 7)F 85S A
Al2=HlE st an g
s gt olHlg H4EE B =& BA
A, R0 dYo] EAitEl 9% AFLE
28 R AIVE 5 H4To) wue AHe
258 AHFYJEY gz Q3 783
F7t Beolgel we, 289 85 A%
BA AFLE sty HIIE
e Aotk

B APoME olgd BANES Es
XVES 715X FUL ]88}
11232\5% s R oA -,

3, Ag Ure 7EL X
°-E- BT VITEolth B A ity ATYPE
&3t A 7)Rke] o} |HAE Ay, A 7k AR
a TS AP ZZEEYS A4 0}03‘:} o] ZZEE}
o4& 3 "“;%3 s, AL 2R dAF HIHES
«1 A HTS Adste B

I A28 & A=E AY3)] Fo=

2
2

B

tlo l~>

-2}

S gt oo flr
Ol oy mek o Hm

IR RS

= r
B
2

tio Mo

Jo 2

N

S 3
o

2
il

2 lo

by m{n
e tio
o o
1t o
N i)

[ jg
e 10 At o i~
o
N
N

oo
O 2R o oAl

)

olg3td THRI AEATol A

E AMEE Aol olT), FAKE 7)%S 43
3= AFXUESY A F Y5 & Zuz AMo)
ASE AL F A9 wmF A o A4 A
AEo] AN AT TP A} 2B Agad A
e ATPES Adsie 7ge) oW ASHom

T =,

oleigt Wart W] BE AeAsel} ko o
8 5 USS HFE 5UE FHE A9 T,
HET AFETol 47 Hole A& +887 9
&, A 2 Pde st AZAY A5 7=
1 Fol Q3 olHE AFH A} AHE AFAL
2 £9% 5 9E P AR T Uk B9 Agh
B2} £7 B4 sjol AIVE ALARD ope} 23
NEGAE AA, A2 B4 & 9T =7

s
& A B ATk E=R, A e AEE AA 2

B S g ATl A49S 1d Fo) slok

[11]

[21

[31

4]

(5]

[6]

(71

(81

[9]

[10]

[11]

[12]

{13]

[14]

[15]

[16]

741

o2
P. Lars and et al, "Towards an Intelligent
Service Robot System,” Proceedings of Interna-
tional Conference on Intelligent
Systems, 2000.

Hyung-Min Koo and In-Young Ko, "A Repository
Framework for Self-Growing Robot Software,”
Proceedings of 12th Asia—Pacific Software Engi-
neering  Conference  (APSEC’2005),
December 2005.

Hyung-Min Koo and et al, "A Repository
Framework for Architecture Based Self-Growing
Robot Software,” Proceedings of 2nd Korea Con-
ference on Software Engineering, KCSE' 06, 2006.

Autonomous

Taiwan,

Michael Blaha, "Requirements for Repository
Software,” IEEE, 1993
Vijayan S. and et al, "“A Semantic-Based

Approach to Component Retrieval,” ACM, SIGMIS
Database, Vol.34. No.3, 2003.

Shelly Powers, "Practical RDF,” P.16-P.22, O'Reilly
publication, July, 2003.

What is Protégé?, http://protege.stanford.edu/
overview/
Jena Semantic Web Framework, http://jena.source-
forge.net/

Robert Harrison and Christine W. Chan, "Distri-
buted Ontology Management System,” CCECE/CCGEI,
Saskatoon, IEEE, 2005.

Mario Cannataro and et al., "Distributed Mana-
gement of Ontologies on the Grid,” Proceedings of
the 14th IEEE International Workshop on Ena-
bling Technologies: Infrastructure for Collaborative
Enterprise (WETICE’ 05), IEEE, 2005.

Gergely Adamku and Heiner Stuckenschmidt,
"Implementation and Evaluation of a Distributed
RDF Storage and Retrieval System,” Proceedings
of the 2005 IEEE/WIC/ACM International Con-
ference on Web Intelligence (WI'05), IEEE, 2005.
Min Cai and Martin Frank, "RDFPeers: A
Scalable Distributed RDF Repository based on A
Structured Peer—-to-Peer Network,” WWW2004,
ACM, 2004.

Seott Henninger, "Supporting the Construction and
Evolution of Component Repositories,”
of ICSE, IEEE, 1996.

Seong~Jae Won and et al, "A Search Agent
System for Distributed Component Repository,”
Proceedings of the 32nd KISS Fall Conference,
Seoul, Novernber 2005.

Padmal Vitharana et al, "Knowledge-Based
Repository Scheme for Storing and Retrieving
Business Components: A Theoretical Design and
an Empirical Analysis,” IEEE transactions on
Software Engineering, Vol.29, No.7, July 2003.
Regina M. M. Braga et al., "The Use of Medi—

Proceedings



742 AEFAEE =R ATEo] 2 &8 A 34 F A 8 ZQ0078)

ation and Ontology Technologies for Software
Component Information Retrieval,” ACM, 2001.

(171 James X. Ci and Wei-Tek Tsai, “Distributed
Component Hub for Reusable Software Compo-
nents Management,” Computer Software and Applica-
tion Conference, COMSAC 2000, IEEE, 2000.

[18] Dong-Keun Lee and Eun-Man Choi, "A Study on
Integrating UDDI Registry and Web-Based
Component Repository,” Proceedings of the 3Ist
KISS Fall Conference, Vol.31, No.2, 2004.

f19] Hyung-Min Koo, "Cell-based Approach for Evo-
lutionary Component Repositories for Intelligent
Service Robots,” Mater Thesis, Information and
Communications University, 2007.

2004 FoFuy st e 3 st
AD. 20078 A REAWE R ZFE
FEIAAD. 2007 FEAAFA A7
2 EzATY. 2007d ~EA FZAEE

A FFEFsH A lng. BHE
' ofs AR AxEHC, 2F A &
ﬂo} A}.Q_z], Z/K] )\ALE!;]]oi

_ﬂo]oi

1990 M7l m #Asta(sAb. 1992
Qo oAt Aaksta (A, 2003d
2 Univ. of Southern California(®}
Ah. 1993 ~1996d FFAMASt D o
(AYAFAp. 1997d w5 USC  Infor-
mation Sciences Institute(ISI) 7%
o, 20033 ®F USC ISI Postdoctoral Research
Associate. 20043 ~&A) ITAHRFLANSw FER 2w
. BARE AXTEATE, %JJ%"Q




