FHlAE 2 A9 UPnP X AREA}
A Ho]29 2 FAE R AT 71H

4 cmossetup, adreamer, kmlee, dlee r@icu.ac.kr

An Automatic Generation and Reconfiguration Scheme for
UPNP Device User Interface in a Ubiquitous Computing
Environment

Byoungoh Kim, Sungil Kim, Kyungmin Lee, Dongman Lee
Information and Communication University

2 o
FUAEE BPAN AGAE AA ofdAL ?%ﬂ HEEEEE L
FA MU 2E BEse] Aol Bam aL Fag 5+ Ak

T AR AAL Ay

& Aejstr] A%

ﬁ? o i/\i UPnP(Universal

Plug and Play)7} 2Hg5 ar lvk spx|wt, 7]Eel 7ie uPnP 4|9 44

Ao EIaMe ALgA
FAT AL SAE o]
s} @77k A
NS 2 4 AT AU

4G An, HBE Y
& AFs) gEol gl AolS AT
& v Fua]

UPnP 2] €17 #lo] Z2adio] A7 2

B =wodAe oY

AL dgkel Aol
st

CEE

A el A E@Th ANE AF Aol TzIPe AEA] Y, HEE

g A Al
AR E AL AT
714 (description)ol] wel UI &

we} A8} QIE o] 2~ (User Interface,
Tk olglg Ul el HAH S
Agoz Agsts Wl dsiAE

unzt sHow
flstel UPnP 4]
7] 3.

Keyword : Automatic User Interface Generation & Reconfiguration, Personalization,
Context-Awareness, UPnP, Remote Control

1. A &
FHlAE s AFY AAde U BFY

A (device) ® A uB]A(service)”} HASH H)

ELAE Fdtd AR AZAEH A AREAE
AA AGA Y FRlol EAsE AFE A A
Hl 25 ggsto] 2plo] o= st A4S 3
Y. olE fEiA e olye A B A
25 #FsHAl A (controDT & A& ol
I a3tc}. UPnP (Universal Plug and Play) [1]
© ARI7MA, PC B A & oy ol A
o e A H *1H]i7}ﬂ Ha Agg SA
S AgdlTE ATo24 FUEND 5 &
HIF B2 ghg o8] Alo] mEdojz zhgs W
i A

Aol & g

747

(remote control) T2 1M O FMH Intel UPnP SDK

[2]9} CyberLink 2] Control Point
sHAIRE, o] 58 AREAFY] Ak A

9] Device Spy
[3] sol Utt.
B, AdzE 5 A ddded #A8l
2F A # o] 2= (user e A+
w ol AREAF Al HelE AlFst=dl o] A
7F ek ol g @S S5str] A= A
Qo] Al A3, dse 2 FAo g A A
ghof]l whgl UPnP 71719 A& 93 Ul 7} 542
2 A g AT ok gt dE 5o, ARE
Ao A Ao wek AREE Ths Aol 2
T AR AF ARESHE AAE 9A Ao
Hj =] sk AL AR
LZol taA 4

o] FUF A1

517]

interface,

A

ZRIOP FA 55 g il
Apel A Agkel] whet A
sojof dt.



B =l e ARk e, A
o FAgte] wat Ul 7F o A A
S UPnP A €A Alo] 2o A % 4
doll sl 7]=gtrh. & ol Al A|Fg UpnP ¢
2 Aol TR b3 e 5AS 7t
X o shul A8t
Aol wet Ul 7F B8z A", 5, Al
B2 A Tkl U= FALFH Ao} FAH 5=
o] ghititol] wixE k. A, AREAS] Ao Z=E
213 AR o] ¥ (usage history)E dlo|EHo] 23}
sto] Z} Aol A 7HE AT AbEske Vlee B
2 o] Aol 7] HFo] ofFtol wiA g, AlA,
gk 71k A<t Alo](roll-based access control)
WAE AREste] AREALY] H < Agke] whet Ul
7F FAEES st ®E, ol2fdk UI /i
HejgE 9fste] UPnP A 71 (description)el

e Ul & Asoz AYE WS AFsta

)

A

3

=

AR .

B o=Re vhedt gol FAEL 2 AelAE
UPIP o the 7heFe MEst @ s1Ee] e
Z 3

UPnP = Universal Plug & Play 2] A= 7]&
o] pC AollA A& =9 Peripheral Plug & Play 2|
g9 Jldolth 71E] PP & A EitelwE
AHgsted pC o} AH o ddd ZHEHY By

Elo} 22 7I71ES AAstal Ao SRS

T 5
Lokt UPRP = of9f &2 PrP 7]e& HIES

[

Aol AZE vFgk 77150l thete] A st
stk 71Ee] PP ol A FX] =gholHE ARE-sSH
= WHHol, UPnP ol A= UES A Ao Fdw =
EZS A8 omM mHole SyA &
< ZHA HAT [1]

ol21gk UPnP x| AlojE & +3H >
2o 2 v F 7|7 9l

il

¢

f

[H

2-1 Intel UPnP SDK

]

(a) Device Spy (b) Network Light
a9 1. (a) Intel UPnP SDK$] Device Spy<}t (b) 7 =

B A

I3 1€ Intel UPnP SDK oA A &3t =
47 Alo] Mn)x= A8 F}+= Device Spy ¢
o o8& Aoj=EE 7 UPnP = ot} [2
UPnP A1) 75 Alolsts dHle &A7F fle
o ZelAle] ol A, AFEAZE o &g Aol A S A
ot d JdoAd ERFES =2 F Q. AlolE
gk A Ao~ e AXHE IFES YUY
gk Aol Z3shr] wjell, 1ol wWE &Fo] Jhe
st7] wiiolth. EE, ARgAMe] A s, A

Mo

—_—

T M Ak dig agrp A3 HA o}
Q7] Wl AbgAdl AHFE Ul B ATHF
A g}

2-2  CyberLink

| “xn

[ pm—— : CRN—— o

Tus, Mar 11, 00

00:49

E = = | U
(a) Control Point (b) 7F& UPnP Al A

9 2. (a) CyberLink Control Point$} (b) 7Hg UPnP A
A

CyberLink &= Java do& 7|Hto= |2+
UPnP 7§k ho]lBelgf o] shut=, A4 o= UPnP
FAES SAS] A% API & AlEsta vt
[3]. ©] API o we} UPnP FAE FABH7] 919
Control Point ¢} t3sk 714+ UPnP HAAES Al
Tk gtk 71F¢] UPnP o XML Anj2 Aot
AR Aolel A FAsA FAH Y
o, Intel UPnP SDK oA} 22 &A% ]

EAskaL gtk

3. A A
31 AAF=Z



Location System Access rights DB
i !

- t 1
~Ranking module |Access control mod. |
: 2

Hlsturr DH;* T -Lagger.

ur r

: Usar
{Remote controller~
Service Agent .
a9 3. 94 Ao TRIOY F2E

A7 Aoy oMo PR A
G AHE o] &dto] AREAFY] AZHS Alolstr] 9]

K- A Aol BE, oA AR A 2H],
2 il ARE 715 dlolEHo] 2~ Alole] #AAE U
Epdith WA ZF AXel] tigk A HEF3 P
E-Eo] Service Agent Z5-E| Ranking Module & .
W7t} Ranking Module & AF-&-#F2] 9] %] ¢} A=}
o] AbE 7]EE Wolel BES AL (ME4
ojoll A AbEALe] $1AE dhots| FHE FHE &
207 HuUFe 22 wAg) AHgddhel webA
7hs gk e Rto]l Ul o] YA dvt 1§ ARS
HEe A Ha o] WHE
Remote Controller = X4 Service Agent = ™=
= At doh

Iy 3&

ey
a,

>~

A= sk

| XML Parser | ‘

[ oo |

[I.h'ar:rlplir.lll Creneralor | [

| Ul Description i
L |
K
SUPPLE
| ul

aY 4 AEA 80z 4F 44 B

13 4 &= Service Agent 2} Remote Controller
Abol ] FAlA dojih= AREAF QIE]F o] 2~ 9]
A AFE RAFE FARolth 9o =4 A
2+ WH-e i -0l A
SUPPLE & 91%F AR&A} QIEHo] = A oE AA
AA F5 FEo|aL, oo w7k b=

Controller oA} A&7} ¢lEHo] 2S5 MAsle] A}

AA 5L

Service Agent

Remote

749

GA Al BHolF = Fitolth

WA, UPNP 9] XML ge A4 tf=o] ubet
dojE XML 427} XML Parser ©| <€]&e] DOM
Tree S E]= Description Generator o 7l &%t}
o= I JRE B OS2 Description Generator
7} SUPPLE | 4] ©]3l] 7}&3%F Ul Description S 4
A A Ftt A9 Ul Description & SUPPLE ©]]
ofsiA AA AFEA QI Fo]2E At ARE

ARl Al B A

2ol e AT
$-g7F AEHe] FAA ] e E
B A Arolth 7k 7171 2 AR A=E0)
5o 9% f1AetA "tk o= uwB 7]k
= Q1A Alz=EIQl Ubisense [8]S AM&-3}9)aL,
UPnP 7]7] Bl MH|= 2555 974 MW E5H

dlola] 7] RmEo R WUt

3-2
T A

s

33 A3z wE ANFA
e AMEEC] AF AMgEHE VSES A
e 7171 2 Zlselgta AP ol

SUPPLE [4][5][6] °lA &=

module & AF&3l2] AR SUPPLE oA 7idts

AL Ul Aol €] component 1258 7] =31 7]
I

71&0] £A3E SUPPLE ¢ RS W3l

event tracing

o] AREL F7 EEZ RUA, 4P H5E
o wel B2 AFAsta, SlEH o AS P
Al ok
3-4 HITAF wE ATA
Manager
|
User
|
Children User
I
Guest
a9 5 A A A% 7=



= A9 7NE H Ao W2
flate] 19 5 9 Zo] Ul 7hA 9] JF
2 Aottt Manager © =& 71719} 7]
Aoje 4= A=F AT Guest o Aol 21

Q& Fato] A4l Q‘ﬂlﬂx} e Aol o)

qgs 7W7ﬂ Eli, 1 Al wa

T2

SEE ol ujld 53 14

35 Ul &5 A

2= 7159 UPnP oA AMgshe
ol eh Mu) 2 Xbl#i 01%8}04 A}ﬁX}
A2 AEHog AX

7171 A
A E] 7 o]

0}3119] Z13%2=
Ul Description & A& o Algst= HAXVE

BA FH Sl

Description Generator 7}

7718k 7550 Fahct.

Modifiability Length of Mapping
Allowed GUI Component
Value(N)
Modifiable N<=6 RadioButton
Modifiable N>7 Listbox
Non-modifiable Label
¥ 1. String Type A% 73
Modifiabillity | Range Mapping
GUI Component
Modifiable 1<=R<=99 Listbox
Modifiable 100 <=R Spinner
Non- Label
modifiable

E 2. Integer Type AE 73

T odeolE FHolA FEHoR AMEHE
Modifiability &= 71715 #lojgk wojl, Sl s|o]~
ol el g WA Ao uel dEbdh

StateVariable ¢ 7 9-ol+= 7]71¢ & AEES Ho

F7) S8, ALBATE 2T S QRS AR T

750

aL, argument 2 507 = W AREAE <
Eiﬁﬂoli oA WA F JrF

HESh UPNP Au]2 Aolol A= Z+7ke] Action
7} StateVariable E°] sk 7)ol didt Fre} 3}
el 7lss #lE AFEE+= Action 59
5% Aol tE BEIF AlFEAAA For
StateVariable Z} Action < 913 HEXWEES] o
vadrnto] 7hsetAl HAT o714 -2 UPnP
Mu) 2~ JeolE wiArA] gk, ARE FUbshe W

Wwowg 7+7bo] StateVaraible ¥ Action ¢ o] &

=

Qe

P

_HU

ActionName:FunctionGroup: CallOrder VartableName: FunctionGroup

@) (b)

a3 6. (a) Action = $J3 o]F T=, (b) StateVariable &

A% BT

o9} 7ol Action

7} StateVariable ¢ o] &9l
FE7F daks AHE F7HE 5 QA Hof, ]I
Aol o] AXAESS 7|5l wel 1538}
& oAl o AREE

al, 3 Action 5%
SukE Aol wet AH8E S
=

O 2 Action 5&
EE AR S S

o]
AT =

4, ZTZEEY FE

41 T8 8
$-2E= Java = 7|Wro R A7A Aol AAES
T3ttt o= SUPPLE #} £ A]Z=¥lo] Java

2 wEolA 99T, Javazt 7Hd ERE EHAQ
gale] ojw FANHE 974 Ao} Al
317] S1aiA ol o}

S 2~
2% ATE & RS

= SUPPLE olg}l= Ul B S A&
gte] Ul & AT 5 dE= 519lth. SUPPLE &
T}l Apo]zof ghEof JEMM & AsHoE
AT v 545 7HA 2

agla 9 14 A]é%ﬂgi UWB 7]%Ee]

Ubisense [8] & ]—%—8}9}\:}. o] A|2Ele A}gz}o
Aol wEkA 7)7] ATgske] Er

T8 Al = Ei’i‘}E #e 4 HAd 789



3 Q)& Java Builder & Eclipse SDK & A}-8-3}

74 23
S8 oln YA AHORRE APy Z=

2 wobshA, olE

Sasssars LD I 50D 1V S L 1V LD 1)

] ot

b b s 1= i ] =

it L Ml

e i Charet |

g [ e T

i = e =
(@) (b)

a9 7. (a) el A "Volume Up" 71%
& Fol (b)e] FE= W3t

2 oo AHg

AREE Z1719F Vs clees Ml B
F7vetaL, AHgE S E V|EFo R S, AHEAE
7b Azske 717 2
A AT
o AE7E A WsE

A, olel @ usol

[Ty

A mgapinet b | sl
Vst raniy el
.
iy LI TV O T
1t Bt | st |

T ——

i | 1ot
[T —
At e
Pt |0 (L T

[RE T R

Drer mtions
Wi T
i s A

Fryres i
A L =
Pt e Db
s g A
Ty p—
=EIR

@ (b)
a3 8. (a) guest FEIY ¥F A M| B, (b)

kid2 27309 A8-ae] 92 Ao Au]2 AFH

dlojef o] 2 2

FH elolA, Ad #le & F d=F sl
0&o 28 8 & 219 A3 Fo 97 Alo] A
Hl20) e WstE HolEt

751

] Wi L T scces e sl
| mrey

e mmnm
Wrma |y -
el b
st Ly
Wrma v
=i -

1 it

St

a¥ 9.
A g

1278 ALe AR BIHE AgA B

o=, 12 H AES A AMdolgr 7HAs
Children 9]

AUE AET ¢ HEs DS 28 9

aS)
18
i)
o
N
N
e
>
>
ofo
Y
K
=
2
X
[3XY
=

Children &2 AF8x7F 12 ®H Aldo sy
Y= 459 oy HAAE BT 1ot
Tt For Ll Tovwd # o ARl
e LT L ey
Ltk 13 ~h m.-,..,,...
St OFF Farwrmt Cin
P Om [r——
Powon O L T e ——
- - Lirvast: (6
HKLMF turHl

[RES——— [

vt sl il ML A s

(@) (b)
% 10 () HEEE A4 Hd w2t 4" Ul (b)

539} Action AE o]& 9] UI

il

Action o o] A & AE FH o] 9 °

139} 2 0] veht e w22

—

a9 10 @F 1EFs 5% oA o
5
Z

thoolde] & Z}2}
o] StateVariable ¥} Action 5& ¢¥2 HYHE=R
A 4 dEes St XML B E s o
o, 71&2] Apufol A A FE = XML parser & ©]-&
3llaL, olo wel DOM EE FASATE o]
E25H AAH DFS ¢ielEs o &3te &

Ualhe] = JHE Wolso 15 HAEE ©o]
B el utg}, Boolean, Integer, String &2 -3}
i, 2AA o uwebA, Argument, StateVariable =
TEete] 77k dure Ul HEdER WSkl
Fgh, Zh7te] #AE S Edsete] 15 Fo
T1558kek Action ES flal 283 AEES F
. olo we, HEXFE 1F3}9F Action
Xé%i% % 5] Aej7h a9 10, (b)oF 2



AFERUEY ALA7I 7| s/ EA g 3 RS

=
AN R ARENAFAEL] A Dw| o]l

i

5, 4 &
2 AP e AT dsE FPEHdE
$EE AHgAe) B 4 JuE ol . R

ol HEA ol EAe= 7175 Aodd N )

_ 7. 2 EQ
= B 9A Ao AMAE A g o

) . B [1] UPnP Forum, “UPnP Device Architecture 1.0,”
AT AR RS FR A s dg 7t
. December 2003.
Zte] AREAE ARE 1%, A6 uhe H5o
. } [2] Intel, “Intel Software for UPnP Technology,”

B Ea f) Faol Age 53 94

http://www.intel.com/cd/ids/developer/asmo-
na/eng/downloads/upnp/index.htm.
[3] S. Konno, “CyberLink for Java”, available at

sm oanE = o o Aua A http://www.cybergarage.org/net/upnp/java/.

o MATDE B9 Ul E WA ¢ AES g, [AISUPPLE Homepage,

welA, 717] AFASo] ot & AL Zo|a, -1 http://www.cs.washington.edu/ai/supple/.

So| Sl o] A2 MEeteE vE&L = 5 gA [5] K. Gajos and D. S. Weld, “SUPPLE: Automatically
H Aot} aga 7|ed wE HXFUEES Generating User Interfaces,” in Proceedings of 1U1’04,
w39t Action 59 TF Ao e LS FsF 2004,

oA, F47F 71718 Asdel slel, B |24 A< [6] K. Gajos, R. Hoffmann, and D. S. Weld, “Improving
T 5 YRR 9k

TN User Interface Personalization,” in Supplementary

Proceedings of UIST 04, 2004.

ol
ol
X
=
[ﬁ
2
(72]
C
v
)
[
m
Lo
c
b
2
ot
o,
oM.
N

shis HAsAA olA|, AEALE] Jﬂ«]‘:" 7

k7] wizell, 7H a7 94 Alo] An]
2 REE 3] PdE5oA A, ID HETE F4E =
=9 Edgto] vtk whebA, ARgAbe] 3 oo

AE Aol s HASAA F= Ul F

[71 M. Jeronimo, “UPnP Design by Example,” Intel
Press, 2003.

[8] Ubisense, http://www.ubisense.net.

»
S

b
=

A Aof AU 27F AR 715 S

Sl glol, Agol= 2 7159 ol A7 wE
o EEZ29 AHIL7} "WolA 5ol 9t} o=
A3 A E Bk we RERE A S
A At

i

183l UPnP AlB]2 Ao o BE ARE

Zbsto 22X, B o B2 A8k AdE A
HE o]§3ste QIEF el o] 7hEaA R,
Hoh o U2 94 Ao Aujx QdE Aol ~E A

O:

6. Acknowledgement
E G 21 A7) ZEES] A uAY 9
REAR ] fH]FE 2

752





