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33 request <find_service>

4) reply <servicelnfo>

53 request <get_serviceDetail>

6) reply <serviceDetail>

7) request to get WSDL

&) reply

9) request (o invoke an operation

16} reply

11} data format and voice data

12) command
13} command

14) voice data

Fig6 Sequence for remote operation
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Table 1: Software toolkit and specification of the client, the
service provider, and the UDDI registry used for the

experiment

Client Pentium4 (1.3GHz), 384MB
Windows2000 professional
Microsoft UDDI WNET SDK
MS SOAP Toolkit
MS VB.net

Service Serverl (for web service)

provider Pentium3 (1GHz), 512MB

Windows2000 server

MS [IS5.0

MS VB.net
Server2 {for voice recognition)

Pentium3 (700MHz), 128MB

Linux2.2.12
UDDI Pentium3 {(1GHz),
registry Windows2000 server
IBM Web Services Toolkit

12MB
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POST /services/uddi/inquiryapi HTTP/1.1
Content-Type: text/xml; charset=utf-8
<7xml version="1.0" encoding="ut{-8"7>
<soap:Envelope
<soap:Body>
<find_service generic="1.0"
businessKey="EA63B310-D446-11D6-9248-B80B0335
30A3"
xmlins="urn:uddi-org:api">
<name>voice%Japanese</name>
</find_service>
</soap:Body>
</soap:Envelope>
(a) HTTP request including SOAP message that is sent
from the client to the UDDI registry

HTTP/1.1 200 OK
Content-Type: text/xml

<?xml version="1.0" encoding="UTF-8" 7>

<Envelope

xmlns="http://schemas.xmlsoap.org/soap/envelope/">

<Body>

<serviceList generic="1.0"

xmlins="urn:uddi-org:api"

operator="www.ibm.com/services/uddi"
truncated="false">

<servicelnfos>

<servicelnfo

serviceKey="6EEA49B0-D9BE-
30A3"

businessKey="3B8D7BF0-DIBE-11D6-9248-B80B0633
530A3">

<npame>Voice recognition service - Japanese</name>

</servicelnfo>

</servicelnfos>

</serviceList>

</Body>

</Envelope>

(b)Y HTTP response including SOAP message that is sent

from the UDDI registry to the client

11D6-9248-B80B0335

Fig.10 Example of SOAP messages for discovery of the
web service by querying to the UDDI registry
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POST /WebService5/Servicel.asmx HTTP/1.1
Content-Type: text/xml; charset=utf-8
SOAPAction: “http://oiri-sv4/GetSmplFreq”

<7xml version="1.0" encoding="utf-8"7>
<soap:Envelope>

<soap:Body>

<GetSmplFreq xmins="http://oiri-sv4/" />
</soap:Body>

</soap:Envelope>

(a) HTTP request including SOAP message that is sent
from the client to the service provider

HTTP/1.1 200 OK
Content-Type:-text/xml; charset=utf-8

<?xml version="1.0" encoding="utf-8"7>

<soap:Envelope>

<soap:Body>

<GetSmplFreqResponse xmlns="http://oiri-sv4/">

<GetSmplFreqResult>16000</GetSmpiFreqResult>

</GetSmplFreqResponse>

</soap:Body>

</soap:Envelope>

(b) HTTP response including SOAP message that is sent
from the service provider to the client

Fig.11 Example of SOAP messages for invocation of the
remote operation in the service provider

34 VAT LOFHE
SOAP 133 U7 T4 AT v U 7 7 A4 XDz il
JavaRMI 72 & & bl U CHERED MRV & ST A Y,
$vx%bfﬁ\%b#~fxﬁﬁﬁﬁ&iyyy®ﬁ
BAEATA-OETICFIAL, EREEIZTHV 20
:mhm,v}/74Xk@£:%¢5%~ﬂmyFm
VAFLOEATIEKRERBE LI R. ERICE
WT, TIAT Y B EARRET DD UDDI
LY RY ~FEETD SOAP A v~ VB LE
700Bytes F2E TH Y, BmEL 10 HRIATLERO T T
KR T H A AOEEEILELE 128ms Thoto, 4
EOY—EAEBETHIZE, %mpxytwyu@m
TERAF U~ FEBUCERETAIENEETDH
5 %%wtxvmﬁKQO@Tbné — R
L i CIHHEBTHATD, U ALEREIC
ﬂ%? &ﬁ%@wbﬁﬁwﬁﬁg 2z BB
}@%@/K7AWW%%MBX@%ﬁ?%E
YT — ROBWIR &P — U2 b O Y

TOMBERHD LR ghol.

jat ﬁ\ D%
R
S



4. PR T LDYEE
FMENBNEBET 225G, BINTOENAS VR
BILWABATHLY AT 22FHTEDL L I1Z, PDAIC
FAa—HV AT 2—AERE L. 7 T7A4AT D
2= BT 2= A% Figl2 TR, FlAFILER
LAN REF LR EICLoTxy b= IR L
WindowsCE MR 2 L, BEIm Ry MIEH Lz A

S E RN O EFCTESEEAD I ENAREL -
. RVAT AL, =P, T == A, BIERS,
BFEHELZ XY P -7 FICHHEEBLTWD D, T

LR EOFREMG EHBENR L LTAESIZEMTE
A. F7-, GUI BENTRETHE uClinux 72 ¥ OFHIA
A Linux ZEHT 52 L T, HEECEE @[%]LJZ'O%@

B/ A7 v MaRE2RETED.

PTZ [ie]
Camera o
view
Status
Initialized
hMessage
Command

button to input
voice command

\t\k o Taik L }f
Establish/Clos?//y Cnet l”cse

connection

Dev Info. |

Fig.12 User interface implemented for PDA

5. £&8
KT, Ry FT—2 LOEIBLTHERI
HiEBERERTER Ry P AT LR EHT LI
2, UFOIEEB o7,
(WWeb 75 U hka—VArFT7o—REL, 794
T RHY 7 MU T & ActiveX 3 hua—/b & L

&
9]

2

THAZE L7z,
@QFy PT—7 FEOBEBENZEFRBY —F
AZRVEIIE U THRE-FIATE D & 91 Web ¥—

EADRRAEEH LT,

LEl, Ve TTAT R, Web —EASORIRIC
SNWTHR LR, ThbEELTELT, RIER
Web 7T UV BIE Web — EAZFIRTE RV

LAENE, b ERELEVAT AR T AL D
12, BEFAVH 72— AEMO ActiveX @ br—JjL &
WMAGhE, a2 a— 8 ORFBEERIES Web ¥ ~DH
B OSAEICOWT HBRET A FETHS.

& Wk
[1] BHEE, PERE . TFREUEDER OB
& Em, B AR, WIT2002-66, 2002,
FBRE/A, ABEE SHMEH, GHBEHA . AME
Mo 25 7vark@lihy=XAFx DHF

2

[

LE, BAa R v hESEL, 18, 4, pp.590-599, 2000.
[3] AFEERE, BRAEDEH!, John Fry, WK, AHB—,

B, BHLZER, BRE, WEET 77« 288

oRy b Jijo-2 DEFREEV AT A, BRI ARy R

45k, 18, 2, pp.300-307,2000.

BRERNIL, EREREE, KRR, SME, ZRFE

%%?W?@%%:iéﬂﬁmﬁvhwﬁﬁﬁﬁﬁ§

19 B R A T AR b SR A T 2 i T A U0, 3B33,

pp.1163-1164, 2001.

[5] Kazuhiro GOTO, Tatsuo SATO, Kazuhiro TSURUOKA
and Hideo TSUKUNE: Three-Tier Architecture for
Remote Control of a Mobile Robot,

e
~
fluat

Proceedings of
International Symposium on Robot, pp.159-164, 2001.

[6] H.Hirukawa and I.Hara: The Web Top Robotics,
Proceedings of IEEE/RSJ International Conference on
Intelligent Robots and Systems, Robots on the Web
Workshop, pp.49-54, 1998.

[71 S. Jia and K. Takase: A CORBA-based Internet robotic
system, Journal of Advanced Robotics, Vol.15, No.6,
pp.663-673, 2001.

(8] BAO KEE, NI LEM, MimEEESE, WMRAEE, #E.
RCML: 7 — /% = —7BESHORE (F 10 #)
— SRR TAT v PREA~OXMIE—, 819 BIEA
mARy bR S TR, 21/22, 2001

[9] REMEAT AJNERRRZ,KFEEH PHE—T =
B RT A (PAS) BT D XML 2BV FAA A
BHREORE, BABREER R T A7 A 20 b
no s AGERSET 02 (B SUE, 2A1-C03,2002.

[10] http://julius.sourceforge.ne.jp

[11] Web Services Glossary, W3C Working Draft 14
November 2002, http://www.w3.org/TR/ws-gloss/

[12] Simple Object Access Protocol (SOAP) 1.1, W3C Note,
May 8, 2000, hitp://www.w3.0rg/TR/SOAP/

[13] Web Services Description Language (WSDL) Version
1.2,  W3C Draft 3 March 2003,
http://www.w3.org/TR/wsdl12/

[14] M. Govindaraju, A.

Working
Slominingki, V. Choppella, R.

Bramley, and D. Gannon: Requirements for and
Evaluation of RMI Protocols for Scientific Computing,

Proceedings of SuperComputing 2000, 2600.

— 17 —





