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Design and Implementing of Service Calling in Bluetooth-Home Network
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Abstract Owning to the characteristic of facing common family,the Home Network requires more powerful methods
of carrying out service calling. Bluetooth technology embraces a bright future of applying in the home network,
however SIG specification doesn’t define the details of service calling. This article analyzes five leading SDP
technologies ,explores the structure of home network,then introduces the design of a service calling system for home

network. The system is based on XML communication standard,using SOAP and Bluetooth SDP protocols. Finally

we test the new system in our home network.

Keywords

B 118 it 87 (Pervasive Computing) & E H . it
HiZ# . mPCITHNER A BEMFEARE. HAE.H
IR & mFEN .5 B RS BRI P 4 4 R 45
BB T X BRSNS T X RS
WEHAPHMEAXEFEREGBSHE—TEE, EX
HRENHBILRE—ITHREFE., “EETEEMIH—ITE
EYRREREMS KT THELBEEEFEAP TR
MM A RERNEFHRS TR FREHE. HEY
@A P TR E . B0E 48 A 218 %% R ) B 2R 10T,
RESEFIRFTTRINRE . BEFEEAHUNEITBHE
ATRENEEEMZRE MRSEADUH—ITEER
EHELIARSEH LR TLIRIERE.

AXE | BTN mNRSERNE. 82 BrE
WREMBHARNEH URITRERBOERBEAR-KTFLTE
BAR HREEHF R AEREMEWN TRSEHBER.S
3R — NI NE I TAETE R F-REEM % F 10K
FEAER . B4R ENBZRSAHEEMNIH. REL
TWERMALE,

1 BRFIBRALE

% EAME R RS AR LA —45r . BEETINL
SDP(Service Discovery Protocol) 1% it H#r 2 o T EEAE M
HERENE R, RS2 R T IRERE, [ g s
FABREPHIFTENRS. HTFFARAHEABRRZURE ¥

OELWH ERFLRERESNE 19991118, BB M
AR HRT AR RDEAR RESE EERRE,

¢ 36 ¢

Service calling ,Home network,Bluetooth technology , XML

BREAEBAGHARAN TARMNERS EZR LA TH
HR. AESFENARESFAAEARR B HER Jini £
A \Salutation i .UPnP R#E.SLP AR%E, A S W% 119,
ERSFEAF BEFRAR M OE45 RS EA
FHLE AR & Z M AHLE AR LK R XAEX ML 6 Ffh E
EMRFEABAREEBSERARAOT
EFHARVEEENFLARIRFLRREHAN. KR
ITEREA X R &N, T RS AR R T4 8.5
FTREFER ETREREALHEBNEL  EREERA—1T
ProtocolDescriptorList BEF B o7 LM AR EETNYL. |
FRFHARFAZINZIRF. CHEAGESBERTEZ.
Jini EAROIE Sun AR HHMEARELRENTE L
—FEPRMER S ERER. Jini FRIKE Java iBSHFE
TXtE B Java FHBEARFEADRFTAERM LT
fE. THRSAEMEE S RMI(Remote Method Invocation)
FRELAH. Jini ERERE P RFLFEIT 1 Java B
WYL, EHFIEEH CE— BT Java ERALA RS XBERE,
iR ERAECHRE. ERMEEFHEAERFH Jini
¥A EMLTHRELE TCP 5(#F UDP thit k& bR &
SHhUXFITEN ETROESE FXRFSBHTA.
Salutation H AW H BIRRE NI F LA EM % &EH T
B fE P, Ly B B8 — 4 Salutation Manager itk
HEFEHEU L, SRR M EOSN AEF ¥HFm
TRHEDNIFAEAEHEDN L. ERFHEBL EEAKHE

W HRTEIMFAROREERFANETTARAS, pEK HZ.H4


http://www.cqvip.com

RPC ¥ A . [ Jini EAR—8, EERMELFXFF IR E
FHROELRE. )

UPnPUIR UMK A E Y UPnP R IRIR i indE b B2 —
HABEMREZABEAR. RETF Jinl HARKE Java FF
B.UPnP HEATHARES RN T BREFEEEH IR .
FEMH XML IES . ©f# A SOAP il AR ESEAHTIE.

SLP(Service Location Protoco )V & i IETF A& 1
HAREE, E RS MET IP A Aiita),.Lh—4 C.Java
BRYEEERSAAERANARFE. R BEFHEA—#.SLP
kA HREMRFEATATE.

A1 BEAERGRS ARG

ThEE\R & A B A UPnP
B BT BE Yes
%A A Yes

B % A
HEE
B3

Bluetooth | Jini |Salutation

Yes

G XAFRSEARABRNRSEHTUS A=
.

1. £ RPC ¥ A 77 X, {0 Salutation. UPnP X A B
SOAP B A WAt E 9t &2 —F RPC W HEE . REERE
XML F HTTP R4 —ET .

2. Jini # RMI 77, HK 58 Java FHBELH. 7F Jini L
H REFEHZALFEMBREHMNE.

3. WEHPHIE . {0 Bluetooth ,SLP.

BE& W EMEAER CORBA.DCOM % . (B EBRFE

D000 http://www.cqvip.com|

FARSEADUEANTIE. T—H0E4RKEMKNENY
B, RIS XA RE.
AEBRELEADINMEHEXSEERY R . BREEHF
HARMHIFEE BN BMETTEREREX. FFU—THER
SRR AR ITRE  BUE “Hr iR (Bridging) » £ €A1
BB ERVEH. Miller fil R. Pascoe ${32 H T i Salutation #
OB BEF RS EAH XA E" . E. Guttman H J.
Kempf Mi$iE T 4% Jini §l SLP HASFTRE 978D,

2 FERLE AR %5 VE R

REMZ BHHAEREXFEFHME CEITHRE
HEREPHAGES, KA. MEF% R ITENR RS
Hig4& . mPCITRH% RN ESXEBEHREMHMAN
PDA.FH Eidx B B%. RITAAPPAFTHIAE.E
W E LR R A MM A S AR R,
X—EMFHFERNTHMRERLITRAHB A,

K EEM 4 0y £ 2 B K R A P07 LABE R BE b 1 1 A ) 2%
MRS ETXTEMN BITAAREMENZELREEM
TR

DEEMX:ZFEMBTTTREAZIIrRETES
Internet ¥ # ,H it — PR LR LFH .

DEFEL  REMEPHRETHERFERT AWK
¥, EKEBRFEREE mITRN, —LERFEHE B
AL FN% BN ELFRIEE RN EH.

DEBFE - FEFMNEPHIREHEEL AHERERE
ML ZEETHENMMHSIERE BREREMNREUE
K.

0ld Dervice Connceted

vith Cable

—\

S~

Laser printer

Devices Enabled with
Bluetooth

7 /
/

=1
[
\\
\

O
MobilePhone

Mobile Device

Home Type Enviroment
i

EURMMTEPRIIYBLRAT —4 SOPCA FKEEW %
F& HNPY), [H48% HNP B 3L (5K B2 s 5 m i 1 FoR .
ERMBERAFTE, T EE#RLE R EARSHE
Ko FB—HEERGE P BERAEE, U T EBER SRR S
BREFNEE. EXEEARPZT S HomeRF,802. 11 Z#H A
RSTHE RANBHE T BF RRBEA™ . E 1 HNP #£4:K g2
PGB ETTUENREM X, WS LAR FEZT
Internet b, S HEAEFALBERGFXEARHREHK
Piconet.Scatternet W%, FEFRHFETRBREIMRE.

=

LapTop

LapTop

L

MobilePhone

Out Home

REER &N RALLH

WMITENLS T EHS HNP 8y RA SR . EMEACSHR
F EAEERE. FEPHERE KA. BRETLL
RS-232 LA Z T HNP L 2t CERBEOELI—F
B . XHEAPERERTUSABET FNEBRIRE. BB
H sl (6] 4 e i 23 HNP #H7 R &8 H & P 40 b 208 i
REEPF X HNP, W R EFHRFETEA.
HEMZBRESHN . RUN . EBSEENBREEA
HL# . in DCOM.CORBA ERE S XM, ENHEXH
B MM E ZMEARH, In CORBA E:RIiEFT ORB;

0370


http://www.cqvip.com

St 358 A 2 X B LB oK E A A 5 B B K
EHEELSSREEN TR EAHRK.

PE % BE W £ 1R B AR A 2 BT LA BB B 5 X
BE W % e 0 IR 55 BATIA N AE 8 15 B UBR#E 4R BD XML iE
% .3t A SOAP MK 5F SDP #iikfy B H L IR F WA B
MR H R, B, —HEEESTEBRRNER, 8RR
EWHBHITE. MEH, FHEAE R 2P Mini-Web
Browser B9 % 8%$1)5(5] Internet #§E /1, XML M HTTP £
BN EOR XTSRRI T REMBHFRENE: F—
7 SOAP 22 B ok 3 B fE 77 th 58 3 0] LA 7 1B ML 7E R B2
SAERE R REM B HERS .

3 EF-REMEREIEBERNIT
EREMSEHRFERAFTE, RNEL2EALEA Jini

D000 http:/Awww.cqvip.com|

HAD Jini HATURFHERARS LRADHINHIEE. S
BEEATE. EREE In ERABENERREGHUE]
WAHOFMETIERZE . EHTRBEBSRINO BT -REME.

RINLAWETF - FEMBEZEINFTEELIREM XN
SRR S M REMEHNP HREX IREEMRET
BEE, BTN T REEM BT RS R REIEE
EMBRSEMBHENP BE L. EXHAXT . HNP RERE
#{p) Jini AR & Look-up Server 3 ThE, Rl EXEEFIRF
ERAEY IR, YRRNEHSTREE— MRS RIER
£ . BATB XML 304 HNP IR & E#R & L EEER
2 BR X1 B BT — XML Parser. B4V H#LH 8
W EHmmE 2 Bk,

Mini-Web Browser Virst::‘}e: e i MBi:(jw—swee:
z A
XML A\ 4 A
BT XML 9(—})[}) ML XML XML
Cntrl Parser Parser BT Parser
Moiiule . . dService discovery 'y Cntrl
Xxpande rotocol Expanded
SDP PRoome “op Module
AL : L Channel—-Establ]j n$ 3 y A
L2CAP r——— . LA cp/1P - TEL/IP
P Linking P TCP/1P
Pagi i
BaseBand asine BaseBand Ethernet Pé\ysmal Ethernet
onnect
™~ BT Wireless 7 Internet
Service-User Service-User
Inside Home Network Platiorm Outside
K2 ZEMSRFARKESH
RFRO S & FKEEM 47 £ HNP R&ERRE
SDP#L Virtual Web Server Mini-Web Browser
SOAP Requestﬁfﬁ}ﬁﬁ mEEH
= . * R 258
COl/MAA BT ARAMRS
% [A1iE B 4 B R Z :
< ETIP (B REFERE) MRS AR »
FEMEF-EHNP SDPHIHk i 55 2]
JEFSNP_Search
MQDP_QparthPannﬁp
SE A
ﬁﬂ&ﬁ}ﬂ&%iﬁlmﬁﬂﬁiﬂ&% FEFSDP_ServiceCall | d/i
UL)‘JETKE‘@F (EIPHFR) HIRSHEA
/ﬁ%ﬁiﬁ]
‘_Emsﬂamhkaspmg_,in
%HA
M5 FSDP_ServiceCall
GEFSNP_SeryiceCallBesnonse
AMEAMNPH R TR TS GEIPAFR) MRS EA
»

B3 BT —ZEMSE RS ERAE

ME 2 PAUE R MR EER X HNP o] LU T % F
PHBRAR RTUERETREZEREZRETF Profile

0380

EWEFEE. XML Parser fi i 4LTE XML #XHEHIE. R
FMBEPU XML A ERERNEHPRFEH.HUR


http://www.cqvip.com

TS AR R 5 LHIALE . Sk 8 KB BT PDU
AR . th SDP AR XML Parser #1748 . H SR
#HFFXHE , Virtual Web Server [6) % E/MF IR S EHMA
14,38 Internet # IP ¥iE G i Server h Yy CGI B EH M
FABBFHFLEHARSER. XTRPERNES)
1% % £/ Mini-Web Browser., B F] AR B IE 6L 6 KR
HIE{EHE .

H3dhWRFBEASTABRFER: —HEERENSEA
AT, — R TE Inernet L3 5t HNP i#47 . 75 Internet Ly
BREEASARIMNER. §EERFSEAREMHNP Z [
B3 &5, A P 1 Internet | {§ ] Mini-Web Browser 14 [9)
HNP, RERZRF AN S . EMX — 1 SOAP Request,
Bl —4 RPC ¥ A ; R /5 & HNP MR F 12 & WA H.,
HNP Lt #) Virtual Web Server U ] SOAP Request 5,8 H
NN CGl WA LR BTF EREMEYEMNE FHEAN
HEFEAENSHEAEEAT ERFBERSERLER
Jg . BiZE BB B4 Internet FRAIRFARE . EREMERA

[[:& 508 & Fut)

SDP Serveri¥m
Yt

D000 http://www.cqvip.com|

W iTRI RS VA A R P 8 B A9 Mini-Web Browser BIE{F
HUE T2 WRTEHE AMFERETEENIP TR EHR
o] L4 15 [ HNP L # Virtual Web Server, H 3L 8 7 3\ fl
Internet EARSFEAREAEEIN: MRBRFEHETOHMBERS
77 2. 11 Serial Port Profile, BB A R AL HETR E EIf
MERHXEETFME P FA) . B EEL HNP #1TE
MFA AL HNP REBRATEZG ETUEEREL
HNP #TREEH . CEHEERE. XHHETE M TIER
B SDP &t f1 XML Parser S 1EZ=M . 8.2 . REMNSE
SRS EAREUREMNEATHRSER RN, K
ERSATRSEANEMmE 3 R,

4 EX-RERARZEBNHIRKH

EHLLHNRENEZFPRINRAT S 3 B8Rt
WREFEANE. BEFEREHDIREREIE TR AH T
ST EBEMEA . XML Parser {f B £ 8 %8y XML DOM #
Ko

f1&SDP Serveri#tii

Y
SDPEEHRAI LA 1L

SDP ServerliWr

SDP Client¥w#]%5

connect

5 FERIEH
SDPig[El &5 IR

L2CAP
BaseBand

KR
SAEESLERE | BB

SDP#i 1%

i
THRE | XML
iBA] Parjer
AH
e Hi%
&

B4 RERBREORFBARE

ATEEFRFELRDIRTHRE . RIIFHT COM
HEBAFMFO DR, E 85— RFIRME &5 HNP
B8R F Z R DGR A Client/Server £5#, LA Socket 7=
THAETEE, WE 4. Clent B AESNABREHEONT
BREAES B iR % K% SDP ¥4 M id Socket &
A& %48 SDP Server, Server ¥ MIF % & C 8RS VB B %15
2, FH Wt SDP HAE 4L 4R IB AR PDU-ID {§ H
AEN LRI . FEALEREM S A XML Parser 434758,
FRIE XML RO HIBAR EABERESERLERA
IR % . HNP % % £ SDP Server M E R FR & 210 EEM
Uik,

LHPERENMNRRTRSEAN . XRANHFAESS
LI Ad— N FE B — 4 SOAP request. —4 SOAP
request RIB FF -

{ SOAP — ENV: Envelope xmlns: SOAP — EVN = http.//
schemas. xmlsoap. org/soap/envelope)

(SOAP—ENV.BODY>

{m:setWorkState xmlns :m=http://www. mysite. com/myweb)

{Temperature) —7¢/Temperature) {Hour)8¢{/Hour)

(/m;setWorkState)
(SOAP—ENV .BODY)
(/SOAP—EVN.ENVELOPE)

ZEREZ R —4J7 s setWorkState , B ZiH B —
7, B A 8/NEY . & 1% SOAP 5K 77 LA B} MS XMLHTTP
Request St &, ZE RN ZWERIT UGB H —~PMHERFER
B EPHF I SEAFEIEH Virtual Web Server fi F 4 8
ZHERMENEEREEF CEBFREWE 5 EK
7tk setWorkState, S ZE R BE R AL E, F B ServiceCall 77
EEXARFEAAMER— N ETKFEN TR AEEFER
EXZTENERER R BIREMENTZ T ENRAEE
b, — 5 F UK %6 . SDP_ServiceCall ¥R N T -

BOOL SDP-ServiceCall ( HANDLE ServiceHandle, IXMLDOM-
NodeList inXMLNodeList,IXMLDOMNodeList outXMLNodeList) ;

BT BEERFEMSREZRFH LG DR:EZ
MEREETEREEANSECESNSBARRIGER
&SR,

(FHRETTRD
* 39


http://www.cqvip.com

HRYRBEMBEEFNEH. BTRARMNRGHEE
— A ERF REPFEER - XMHE A 51075
AP — A AR A 8 3. 2 — AR P [ — A
B o 2R S0 AR 4 S 14 R B8 BIM L7 A RS B R B R A B ST I
Vil S EATRA A REFAERETE R A0 BRTE
GRS A H B AN TR F#HITEH R,
TR R SRR A B S 3

BREFREFETARETERMA FBah i
ERAXMBEHREERHMEANRE HRERZEERK
RN TIE. ME—MRA W RE TR,

B, RATRE T X ETHBE RO GTREKES
B AERATEERNAFE S AR EZITERE
BRI B4R, 3 BLRE XS R i Bt 47 B KR . T BL7E Ry
TR RYGEITIKE RS REBRZEEIEEW
i TAF . [ B AR 45 38 o 2 5L — 1 KE Bl BU BRI SO R 4
W EFIR R ERERGEE  HEAGERRTHESY.

it HMENGEESFRTETERMAFHEAEER
Jr = AR BE R T SR FN U R ) % B 2 BB AL A
BRRMHLARAB AL FEREHNTE R PR MRS
BT A 35N R B 3K SLRE 1 BT R © AU A BT BF
R ARG BRI T W7 A4 BB ROTTERZM
RAPEE . B TRAGIEEEAHTR AN REEER
BUR P B SO BB TR B OB AE A SO 4R B T — b
ETHEKRSEOXHRETEXKREEE. CRBAIHER
B BB BGE R 8 R X B RO B AT B 3K E L O
REERBRZETEIGEMEN T FREELARBY L
KEEBETH T ROIT —FPHITEIFRFREAAETE
BB R EEANCE MREE A,

D000 http://www.cqvip.com|

£ * X #

1 Waltz E. Information Warfare: Principles and Operations. Boston
London,USA. Artech House,1998

2 Jajodia S, Ammann P, McCollum C D. Surviving information
warfare attacks. [EEE Computer,1999,32(4):57~63

3 Bell D E, LaPadula L J. Secure Computer System: Unified
Exposition and Multics Interpretation. [ Technical Report MTR-
2997]. MITRE ,Bedford Masschusetts. ,HQ Electron. Syst. Dov. ,
Hanscom AFB,MA,TEch. Rep. ESD-TR-75306 June 1975,1976

4 Lapadula L J. State of the Art in Anomaly Detection and
Reaction; [ Technical report].MITRE, Bedford, Massachusetts.
1999

5 Harbron T R. File System Structures and Algorithms. Englewood
Cliffs ,New Jersey,USA. Prentice Hall,1988

6 Liu P, Jajodia S, McCollum C D. Intrusion Confinement by
isolation in information systems. Journal of Computer Security,
2000,8(4).243~279

7 Liu P,Ammann P,Jajodia S. Rewriting histories: recovering from
malicious transactions. Distributed and Parallel Databases, 2000,8

8 Ammann P, Jajodia S, Liu P. Recovery from malicious
transactions. IEEE Transactions on Knowledge and Data
Engineering ,2002,14(5).:1167~1185

9 Panda B,Giordano J. Reconstructing the Database after Electronic
Attacks, in Database Security XII. Status and Prospect. S.
Jajodia,ed. Kluwer Academic Publishers,1999. 143~156

10 Ammann P, Jajodia S, Liu P. A Fault Tolerance Approach to

Survivability. In: Proc. of the Computer Security, Dependability,

and Assurance: From Needs to Solutions, York , England and

Washington DC,USA,1998

Jajodia S, Liu P, McCollum C D. Application-Level Isolation to

Cope With Malicious Database Users. In. Proc.14™ Annual

Computer Security Applications Conf. Phoenix,AZ,1998. 73~ 82

12 Fayad A, Jajodia S, McCollum C D. Application-Level Isolation
Using Data Inconsistency Detection. In: 15" Annual Computer
Security Applications Conf. Phoenix,Arizona,1999.119~126

1

—

(L3 F397)
4 KBHEFMEL

RITMEDEK G &2 104 B R (Z%E PCMCIA 0
EFR)MBEE PC(EE USBHROET RO HAM.—& PC
HUE AN K BE M 2% T & (HNP Home Network Platform)f#
HEeRSHUBRSFERE XERFREES . mAMAHRE,
RINEA—-E PCHEAUREFHERE —KE. EREON
AERE HNP ®& L M A CHERROEIMRSE.

RIMERA -8 exaR#tiTRFEHE, TR EURE
SMERFERHEAER BRI HIRE THEIKBN T
B[R RS T ERM A REAR.

KA XML X0, SOAP Hhil Mk 5F SDP #ish b 2
B B EANE BXHEAE CRETESHINMIRE
LB X FE E M A ARHEL T i IR KPR BRI (RE T A
ERHEANER FEREEFBOFEER.WKRH
TATUSEAFRERFHBFAE FSREHEHES
REHEREFE.FHER B R ZRAB XML #
HTTP AR R HTEF - R ERAHNSE S FXRAF
M Internet B AREEFH RS AT KRR ERE B RA
B e .48 5 P RERT e 3 1 A REE R B IRt R %5 .

FEMEZPHRSEANHEEREIETERT.
ENTEMFEZ RGN ESERE REBAANH SRS %
R mEE it R T BFRB M ESRBEIRE

AMRHERE BET-REMSPHLAERE THFEGHER.
MERFERERLETMALRAARARBERE . XEREL
REHGTHRATTE,

£ % X K

1 Richard G G ¥ .Service Advertisement and Discovery. IEEE
INTERNET COMPUTING{Sep. & Oct. 2000. 18~26

2 Speification of the Bluetooth System. Available at: http.//
www. bluetooth. com

3 Arnold K,et al. The Jini Specification. Addison-Wesley Longman,
Reading .Mass. ,1999

4 Salutation Architecture Specification. Available online at: http.//
www. salutation. org/specordr. htm

5 Universal Plug and Play specification v1.0. Available online at
http://www. upnp. org/

6 Guttman E. Service Location Protocol : Automatic Discovery of IP
Network Services. IEEE Internet Computing,1999,3(4):71~80

7 Miller, Pascoe R.Mapping Salutation Architecture APIs to the
Bluetooth Service Discovery Layers. white paper. Available online
at:http.//www. salutation. org/whitepaper/btoothmaping. pdf.

8 Guttman E,Kempf J. Automatic Discovery of Thin Servers:SLP,
Jini and the SLP-Jini Bridge. In: Proc. 25th Ann. Conf. IEEE
Industrial Electronics Soc. (IECON 99),IEEE Press,Piscataway,
N.J.,1999

9 Ftt BETEFHAMKERANRITNLE. (BEXEI¥H
M ® ] 2002

10 R BT RBMBKEFEE SOPCA P ERELNHR:[H
# R T2 +1®3]. 2001

« TT o


http://www.cqvip.com

