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Automatic Service Discovery in UPnP
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Abstract: Along with the popularization of digital home appliances, the home networking
technologies have the prospects for a broader market application. It requires the Universal
Plug and Play (UPnP) technology to fulfill control and data transfer of interconnected
devices in a home network. The UPnP technology makes full use of the multiple Internet
technology standards including Internet Protocol (IP), Transmission Control Protocol
(TCP), User Datagram Protocol (UDP), Hypertext Transfer Protocol (HTTP) and Extensible
Markup Language (XML) to provide cross—platform automatic service discovery and
remote control. UPnP helps implement the flexible and powerful service discovery
capability and change complex network device driving into simple remote network control.
Moreover, it enables control and data transfer of networked devices.

Key words: UPnP; service discovery; service description

S R4 BR T (UPnP) 2 £ X Jay 8
I 26 3 Bl PN Sk A5 B IR I 4 T 1
— Rl 2 AR bR E, B AR
N N o /N S 770 [ L S |
AR 5 TR0 W4 M55 A sh &3
B
UPnP 78 43 F) FH A% % 42 1l 11 2L/ 1)
&) 5 1 (TCP/IP) Fl Web £ A 1 I i =X,
AR R, LR R AT
HLA Z 5 K 1l 55 & BURE T,
W 2 1 I 245 1 2% B 2l A% Sl R HL 1)
76 R X 2 4 o TR) IR 3 R A6 I O A%
) ERAE T i A B L=,

1 9 20065F8 8 128 F4H ISR AR

| D:\MAG\2006-08—68\F3 . FIT——>5PPS/P1

UPnP 45 i B UPnP 8 35 M4 3T, 1%
P15 T 1999 4 10 H FH 34K L Tntel 2 2%
A R GR AN, TR WIIT I T R AR
0T F (XML) i 38 3% 25 41l R A5
DUAE 7E — A~ 01§ @ 1 ) 45 34 35 v 5
IR A5 0 LR BN E] T R A 7
B £ T 1 436 1 IR 95 A0 9 25 BE Sk ) 4%
WP THA R E . BT, UPnP
WIZE A 7002 8 01 B, AL G R
HOEAE h X% R EAE N AR Z T
] IT 058 15k 2 4 2 |l # R % e i
% 5 o

UPnPit 3% T 2001 4E 11 A &1 T

ZE/7ENG Hui
#x/FEIl Yun
EZ/TANG Liang

(BARUEXZE Bl 58 TEFEK,IH /&
B 210003)

(College of Telecommunications & Information
Engineering, Nanjing University of Posts &
Telecommunications, Nanjing 210003, China)

TN915;TP334.7
XEARIRE :

1009-6868 (2006) 04-0010-05

UPnPH: R I k& 2 7] (UIC)12), 13X & — A4~
T JE UPnP % £ DAAIE A1 UPnP 75 b 45 14
TAER ISR PE 21, 4 I 40K /A
I AE AR 244 E Z T JE T UPnPiE
JUF T A 0 H T AR 22 B T 2 W] R
L HUAR UICIAAIEAE Sy 7 i R S i) —
AR

UPnPH R A 71 )35 4+ # 4 Sun
2 ] B B Java B Al MO 2% 2k Rl 3 it
(Jini), A AR 2K Java i FH 36 58
B — ML A R ADLAIL 1) 1) 4% 4k T 1)
VR,

UPnP il Jini (1 48 & &5 #4) IF & 2%

Aug. 2006 Vol.12 No.4



EX-.

BiIEE . BHNBINARS Bz ZMHEAR

UPnPI™ & E X
UPnPigInE X
UPNPIR & 529 E X
HTTPMU HTTPU HTTPU
‘ SSDP ‘ ‘ SSDP ‘ ‘ SOAP ‘ ‘ GENA ‘
UDP TCP

GENA: @RS BAESH
HTTPMU : 3% 55 2 1B BB SIS R B iR
HTTPU : 32 5 SR I MY B S A R B 1N

SOAP : 18] 88 X4 R1i/3 18] /MY
SSDP: fEj SR S A2 B IHMY  UPnP: i@ FBNHERI AR
TCP: fe 3R Hll Y

UDP : ##E3 1h X

AB1 UPnPHHiLtk

1, T18e B & TR . FMUPnP B £ il
FHC)Z TCPAP PR BUA [B] Y J2 |, Jini 32 22
38 3 Java il 5 8 X EE RS
e EEZBZ R EF, Jini B #2108
F— B 43 A 2 R R R 0% 42
e IR o H Ay b R AT B v R R
B 2 AL, g o 8 L 5 FRE
A Javahi 45 G, RIRMEAE TR -
S U T L6 Java bl A
T UPnP D] LT i A 1 3K 1 R
AREER, WL R TR S AL
fA] 8 FH R 5% 19 1 & 1 A s & BRI i4
e WO R B KB
o 24 T LI S PE R

1 UPnPR %%

1.1 UPnPE R4
WA 55 FnAE A

UPnP 15 45 J2 4 Ik JIk 55 11 ) 4% 5
o Xk T HA Z IR SR Bk
&, AT LLTE 2 5 B o — R A
AT i AR &, o R4
FEHEARZ L TR, ik A SR 42 At B A
g, #m, — S A& TEN I RER
AL, A T ACAT D AR A AR

Aug. 2006 Vol.12 No.4

| D:\MAG\2006-08-68\F3 . FIT——5PPS/P2

& RALE RIS, N E TR
T ERBL AR B Bk Sy i A SR 5, SR AL
FTEN IR %5 o

JIi 55 J& UPnP 3 4t 1 35 /N B 7] 4%
il BT, B IS — R A AT ] s R
A — 4 id 5% Mk 55 B Ak 4 B0
RE.

s il ot S S B 6 UPnP % % T 4E
) D) 2 2 iy, 32 B2 1) B 4 < R B
Bl R R 2 Ml 55 910 2 5 3K BUER 2% R
149 I 5 At 3% 5 R s T R A i A
SR 1) SR %R 1 B 55 & 3T I O
SRRy N A NN E I BN
R m % . i, Y38 i PCLIE &5
B AL, H AL 2 1% 4%, PCAL
AL A

1.2 UPnPif il #%

UPnP 2 4t 119 P 50 AR 40 & 1 TR .
Al PIFE Y, UPnP i M Internet 1% 31 Y
AJE, F] AR £ Internet B5 #E W3 1L,
HAMRIAEE Y R, 5T
BT AP T %

N FH 2 AL 25 0 0 T R kR O
T IR 55 18 I 48 4 FAH L 19 38 BLAR .,
HoAs B M UPnPIE 15 22 LY UPnP %
£ B Ky (UDA) VR | 38 37 B b i1k

13 Fofr LAY {5 B 2 i 15 45 1 UDA 388 o
B UL AN, N 20 B8 v] AL §E
UPnPig Iz TEZ R &0 XA 7 (5
BUL Kl UPnPi& 45 T 1 I RE
(EJ=N

A R 2 0 B 45 o o AR D
M Ao 370 % 52 R S B, X 4 A A
P4 48 4 38 o A 5% G U IR] P A
(SOAP)ML % . 55 RAEMF B A1k
B e g B, FLOT RN 3 0 A
JFH S 44 38 %0 25 74 (GENA) S 30 SE 3
B 55 %% BAAILHI F Web Services 250, i
T L= R BB, H
TR PP R TR B, BR 22 R T B R 55
& BRI (SSDP)®T, 33 S B i3 T 8 HB
BREALE IR b A A
% i B L (HTTP) 7 v, JL b HTTPU F1
HTTPMU 43 51| 3 45 5445 F0 22 4 i FH 2R
B, BAWRESTAEA LR
TCP/UDP/IPHM L FERE Z 1o T i Ho Ak
i3 15 SSDP . SOAP 1 GENA 34> UPnP #%
LR

2 UPNnP#Z 11

2.1 SSDP1#i

SSDP FH T iz 5 & BRL , 42 1l o538 &
B AV S R 11 U R AR 4 R
ME, g sZ el H
P o SSDP % 7 (8 il s5) AT A A4S b £ 7R
B Z 4 M oaik () SSDP G 11 (AN
239.255.255.250:1900) K% “KRI”
(Discovery) JH B, >k 5 4% SSDP il 45 5 SS—
DPR %5 (%) tnl LhAE 5 X %
7% SSDP#E /i o H 7 B A o

SSDP B, By 443 20 20 A, -

Y& I U ERE NN

o iff — & TR S5 4 (USN), Hi
F X 43 6] — i 55 25 30 19 A ) i) HL 44
K 55 o

o 17 A , 15 W SSDP & /L %
17 HR R A% IR 55 15 B B )

o (i B A5 &, H5 /R Bk 55 72 1 B
[ENA

F1FIR T —ASSDPH B R

WA E R T — A2 N upnp:

20065F88 FE2AEFEM PISERZRAK 1 y



EX-.

RIEE . BANGHIARSEHRIMEEAR

V&1 SSDPig 2R fi

= #iLLH B GR BRI
USNUR BEREESE  meomenm  eER
uuid:Upnp-Net_Camera-1_0-1234567890001 upnp:NetworkCamera 33X 10.10.9.200/NC

USN: i —BIB PR32

NetworkCamera i) i 55 77 75, H A %501
R3FK, HEHE10.10.9.200/NC A DL B
A5 H R 55 4l 3k S o

2.2 SOAP Y

SOAP I T W g5 #E W 1, & LA
XMLJE 24 I T — AN 5 0 g mf
FE 53 Bk A3 A 20 B rh A8 e 45 4 Ak
i B . SOAPTH B2 — A~ XML3C
B, AL — A 2 55 B SOAP 3¢ | — 14~
A 3 (1) SOAP 3k Il — 4~ &b 45 [ SOAP
1 SOAPA B I ¥ A7 2 SUAT fuf 1
28

2.3 GENA#X

GENA P ISR ] T 25 1 1T B Al 3
B VT I E R TT B AR A 1T B
R, MPECE R 21 3T R R e R
AT G AT P IT B ORI A 3T
A LU R R A AR, R
A ST () I S A T UT B AR
.

3 EFUPNPHIAR S % B

ST UPnP i I 5 F1 3 % 5L
FH i AR A6 2D A - Tk L% B Hi
W B B R 2R

3.1 St

0k T RE S B A A% AR B AR TP b
b, 33 3 FIP W 45 £ R UPnP & 48
T A T A D B )L, UPnP i 6 R
B2 FHLAL E PR (DHCP) F- 4k HL I .
T A~ #% Ij i % — 4~ DHCP & F i
6T R 5 N2 A A SR K%
T DHCP IR 55 4 , i 4 15 828 B ff
FH MR 55 25 50 BL 456 (1P Bk o 2 25
2% B A H I DHCP IR 45 %%, BT
AR A BRI A H 3h
P - 41k (Auto-TP) 81 22 s ik, I 12

1 9 20065F8 8 128 F4H ISR AR

| D:\MAG\2006-08—68\F3 . FIT——5PPS/P3

URI: &8 FB RBAR IR
E Ll Ik R0 A O A A e

3.2%%H

BBy RE 52 B4 R M 4%
R UPNP I £, ]I UPnP i 75 th %2
T ACHAE B — iR &R
JE) 28 5, 2338 2 bR I 0 A 1 2 7
Hbhk 2 5 kB B E A AR R R
fix AR 5 MRk 55 o BT il s W Wy
1% 2 F ik, AR B £ T A YR R
TR MG B o [FAE, 2 — A i e
P ME MG G, B aefHE KR
TH BR8I35 5 IR 55, 8k
(i) s 48 2R T o BT AT 1 £ 2 b 2 I T
[ZEZ NI

NOTIFY (&) 14 & FSSDP Y
NT(E ARk, A&4F2A
JER S

o YENTHR 3k v & 3% (4 W 76 18 &
H Bk (5] 1 i £ 2 70

o EUSNHRk i R E M E &5 A
bR AF

o 7ELOCATION (fii'®) brk &
EMRTREEZEENGE R
FE 7 (URL) HiL i

 7E CACHE-CONTROL (28 17 45 1
FEBObR kb KRB E AR AR
S 8]

4122314 B, {8 T SSDP 1 M—-SEARCH
(SSDPJE X — R 8 R i ok Iy i),
F BN ZE ST R ) b Sk b iy 14
ZHPR.

3.3 ik

5 18 3 B 52 B UPP % 45 /R 55 11
e LR . Hl AR T — 1
B2, AT EZ M TR S
B, ISR AT, N & B B
A5 3 O R AR Y g — R E S
B, 3 1 URLIROR: % 45/ Bl 55 16 4t 3
=]

JE T XML UPnP 3% 45 /IR 45 4
WRHN S KB, AL A I
fith o UPnPIRIATHI 1T T 15 48 1 i A A,
TR AR TR UPnP I & 15 6 75
0N S AR B A L O 45 1 D XML A iR
SRS

A 1 UPnP 4 & — A% 43 50 A4~
BB A3 1R A A DL R R 55 AR

UPnP % £ $if 78 G 5 45 2 T/ 1l
AR S A A R G S L A
5 3 R 4 PR R TR N b URL
Lo XWFREPROEFRS B
b TR ey NN o/ N & (B4
URL . $% i URLLA }2 55 #: URL .

UPnP IR 55 5 3 2 T 3l A I It
SR IR A AR B e R 2R R S
H AR RRE

— A 52 B i UPnP 1% 45 il 34 40 45
R 4 At A SCHE A A SR 4 R
XL ERREM LR, AR EK
B 4l R S A S AR R A A AR S

¢

o

3 &l

4 Bt 5 B

2 @k

1 &3

0 Fik

AE2 UPnPTERE

UPnP : i F3 BB BN A3

Aug. 2006 Vol.12 No.4



EX-.

BiIEE . BHNBINARS Bz ZMHEAR

BHlK Y

BRI X
10.10.9.100
1.SSDP:alive NOTIFY

0.DHCP &£ B

DHCP 24

10.10.9.200

2.HTTP Get 2

HTTP 200 348

3.SUBSCRIBE 48

HTTP 200 48

4 HTTP post 4 8

HTTP 200 ¥ 8

5.NOTIFY 458

BN L
DHCP fR %528

DHCP: E) A EME B MY

AB3 UPnPEEEENESEIRAIEERE

i <devicelist>TL R (4 51R L)W
—NFILE.

HUAS UPnP I 45 4l A AF 5 7 B2 8
il 55 FE & B 2 URL | & H HTTP
GET (HTTP 22 SL Y — Flt 35 BUEC I 19 5
PR L AR JE AR I A A . B
3 UPnP IR 45 $ii i 02 — A~ AH L A9 3R
P, T L H & R Y URL,

3.4 =4l

i i 7 fig 52 B4 4 4 0] UPnP %
&R M NETR A o PRI A T 55
R Z 5, P 0 wT DU 4k 4 3 1)
XU R 55 K B B AR A ) e 42 o)
AT DL IO T B A 1T 25 SR 1
N o & B E R A S5 b R — Al
A AR IR, ) 0K B VR X 2
Rk BB S5, 2 B R 58 (B B
TR G, IR 55 3R 8] AH B 9 25 S 5%
R E R .

TEUPNPHY , b3 2 4] 3o 7 2 o 45
il 510 R 55 4 ) gt — IR A2 A b
hk (€ B 2% 41 148 119 IR 45 T % controlURL
T oo £ T ) & % — 1> SOAPTH B
S

3.5 £

IR ST B T IR A4
AH DGR 55 4R S i B 1), UPnP 3 454 1)

Aug. 2006 Vol.12 No.4

| D:\MAG\2006-08-68\F3 . FIT——5PPS/P4

Pl R R N o B Al SR %
VA RO 2% ¥ w5 B I 55 1 4 ik
ZJa B E S A R Re . — 4
UPnP fIi 55 $ifi 38 432 455 IR 55w 1oz 1) 20 1
B 2% T3S AT 0o i 3R e 55 o0k 25 1 2% it
S, R — A A RS AR B AT L
B il e, e 55 B 2 AE X B i R
A AR A R A SR, AT AT
PIFRAF IS B o

1T [ # nl Rk A GENA 1) SUB-
SCRIBE (1 Bel) J5 2 5 3T B 1 B o i
i VAN IR DSOS 4 N 1 VAL AR O
FME—PIT B RRIRAF FE T B A
fPURL 4 45 3T B Rl i i) .

IR 55 38 3 & 2% = 4405 B ok KA
HOREAS R AR X e B AL —

RS EIEIERS

3.6 B7R

JE& R J2 UPnP AT 2 D1 g , A1 T i
TR, P 5T LAy o e A0 E A
UPnPisE A o 25458 il i 90 3 4 0F B4
WA R Z T, IR A v A R
URL, #2 sk 77 LU 3 I URL AR 13
— AN TUTE, FE AR W T A P oin 0% it
Tl o AR T SR L AT DL i
A0/ B AR A SRS URLAL %
TE % £ $ 18R 1Y presentationURLIG & H7,

i JE 7R DU G — A 5 T HTTP Y
%

4 [z P SKB 5

L — A~ f] B A0 3 i AT 458 ) 4% Bk
AL A A B 43 B B8 W UPnP 1) 1A
U

A ABHAE AT LLAE g 9 25
S A AL I o T P 4 S 2 4R
BB LR 5, T L 2R A —
AR 0 = & b ar LUTE P A
T B AR LR R B ] A
WA o R A IS B um:
schemas—upnp—-org:device: NetworkCam—
era:1, H IR & A0 35 98 95 43 HE R R 48
FE 25 T 15 AH DG IR 55 8 1A e B
il W 55 o R 3 P AR AR 55 2 3 E SR
urn:schemas—upnp—org:service: Network—
CameraPicture:1 I urn:schemas—up-
np—org:servi ce:Rotation: 1, [ 378 H Fl
FHUPKP | 3l & B 55 4 HLIR 55 09 37
PR, HARRL R R .

(1) ) 45 47 7T (9 DHCP fij 55
. 25 BRAR B A IE 2 19 1P 3b A1k Sy
10.10.9.200, FRAFH UL , $EARHL
JHSSDP B NOTIFY Jy 3 1) % 4% v ) fir
A P A R 55

(2) A K B B A )ik
# Hi A B URL, i FHTTP A9 GET J7 %
A5 UPnP % # i & 3T fF :Net-
work_camera.xml o ZRJ5 , 45 il 5565 &
il 3R SO AT BT, AR IBCHE b i R 55
A& STHFURL, 73 PO A AT HTTP FY)
GET J7 35 WUAT W1 A iz 55 i i SCAF -
CameraPictureSCPD.xml F1 RotationSCPD.
xml, 38 3k X A 55 i i SR 0 gk Al
AR T8 H e Bt Sh R A2 ) O ik o
TR, E3AT R B SRR
Ry i — > HTTP i B &¢ . ad #2 ,
HTTP Wi 37 2 A 3 6L A B UPnP i
AR R 55 A

(3) X i 55 4 3R SCAF HEAT ST )
12 1l 15 (I SUBSCRIBE J5 325 i gk 2%
M AE e (BRI HEAS) & T B 3
R, AR R 55 2 A6 o3 B R kA AR A
fi 4 5 A R R B

2006E8F SE12E5E4H M@K 19



EX-.

RIEE . BANGHIARSEHRIMEEAR

(4) %] 1R 55 % 3 SC A4 B 45 o
) A R IR S5 ke B B RIS L %
T 2R 11 1 Hb bk oA 15 4 1 R SC R
M control URL 7 B o Jité i 455 1fil iz 55 1k
FHEE  EREE BRSNS
HAaE i = 5 e s , IR [11200 OKVH & .

(5) M1 T5 o0 246 v iy L il s i) (%
il 25 V)M THAR L o HE % i T
P S XETT B S A, R
HEBBHAG X —F T B
P X

5 &RIE

YE R Z B M 4 RO HAR Z—,
UPnP 75 43 5 FH H 5K 00 2 AR A vf, 42 4t
Wi 55 14 5 51 & H sh & BRI R A
He T UPnPE AR 1 152 3 I AR J3 4 i
A, H A2 B R AR T R BE W
AR RGBTSR T IR AR [
B UPRPAT R4 19 7 R T 5%, op [ 8
il 1 7 1 24 R B 5T JF Kk 3 T UPnP

F189 187 FH R 5 R o

6 &%k

[1] UPnP Forum[EB/OL]. [2004-06-20].
http://Awww.UPnP.org.

[2] UPnP Implementers Corp. (UIC)[EB/OL].
[2005-05-20]. http://www.UPnP—ic.org/.

[3] UPnP Device Architecture 1.0, Version 1.0.1
[S]. UpnP Forum.2003.

[4] GUDGIN M, HADLEY M, MENDELSOHN N,
et al. SOAP Version 1.2[EB/OLI.
[2003-06-24].
http://www.w3.0rg/TR/soap12/.

[5] COHEN S, AGGARWAL Y, GOLAND Y.
General event notification architecture base
GENA[S]. draft—cohen—gena—client. 2000 .

[6] GOLAND Y'Y, CAI'T, LEACH P, et al. Simple
service discovery protocol/1.0[S].
draft-cai—ssdp-v1-03. 1999.

[7] FIELDING R, GETTYS J, MOGUL J, et al.
Hypertext transfer protocol——HTTP/1.1[S].
RFC 2616. 1999.

[8] TROLL R. Automatically choosing an IP
address in an Ad—Hoc IPv4 network[EB/OL].
[2000-03-02]. http://search.ietf.
org/internet—drafts/draft—ietf—dhc—ipv4-auto
config—05.txt.

[9] Extensible markup language[EB/OL].
[2000-10-086]. http://www.w3.org/XML/.

k8 551 . 2006-05-25

& & & i

BiE, FRIEBAFBES
BERIEFFASEM IR
£, ERARDOMNIPSE
BEESRAR.

BR, BRIEBAFBEES
BERILIEFZFASTM IR
&, EZBHRPDOAANIPSHE
BESRAR.

BR, ERIEAFRES
BERIESFFAIM LA
£, ERARSOANIPSE
BWEERAR.

@ EFEIT
Hi, 7 3 25 (EMC) i B8 ATF 7T 52 62 )
2% v 5 ) B R e 2 )

5.3 &R

TEl 55 . 28 FEE R T T i 2R
WM FE J5 B AT IR A5
B T AFE 2, 00T 1) S 1 A L S R it
Tk« S AR B A U iR
PiC 1 5 5 ARV Al 3 32 o

(1)1 56

1) & F AR HIL T R R vk A
UIREE SR B R PEREER AR

(2)3 {7 2 iy

A Lo AR TR E MK
KR T AR R — T B SR R E N 45
ARl 55 B4 11 52 RS 51 38 A 2 o 28
ity 4 A FH S F0 I 35 vk AL FE 2 Rk
SROHE A ER PERB R L UISE .

(3) 38 Fic 15 7%

T Pt I A B AR B A iy vk
LG U RE SR B 0 EOR MR RE K
Ao W BT A AR AT DR ik
55 Rz W) G B i R AT OE I

1 ﬁ 2006F8F SH12BFEAH PIGBEIARA

| D:\MAG\2006-08—68\F3 . FIT——5PPS/P5

R 2 T 1R AR 0 45 109 58 1) 4%
SRR ER ™ Je “JE T HLAE 44 1
98 E 19 2% B 6 AR 2R - 2 BE M Ok
PSR 1 28 58 B T AR

6 REMBIRENERE

=

WAE R, R E Z AT S |
{5 A7 b % F 52 BE ) 2% 1) 2R A 1 e )
R ) BB — 34 b fE AL 4]
) T 5 4005t S B A, {H 5K BE ) 25 475
Qb TSR T fR e B eh o R S A
KF, PINATAL B LA B
AHE Rl HoR A0 Kk B bR & o8 4
— B o FRHE N 4 e 20 2 e L H
o« REE P 2% AN AL e — A T 58
JLGR E AT A ol BB W R A 5 B I
LAEM M 4, i ReE o 5 Ah &R R 2%
(FEL A5 P /Internet/ £1: X W ) 11 3% 42 , 5281
FKHE N TR B 2% 5 A 2% 5 B 28 I
FORE NN TBUNE = A N A
i P =2 B A A R R
1 A T AR

IR B 25 28 B 0 245 AR & 1) S B

S J LA KR LB FE 0 AN B R, v [
ZBE W 245 = KR e AL 20 2110 T
T BRI TR T, LA v A B8 BF 5 U
Frox B R E S TR
TE R E W 46 AU B Q08T B9 RE 1,
PR [ 52 BE I 2% 14 b o Al o A i —
AR TE A b v R = ORI
DA RAE [ B b 0 3 (L 2 F), =R
AL 2 2R % AT ATl )
AR, LB H A, R,
FRUGHEIL M SEE P EA
F 19 5 9 2% s U

#8558 : 2006-05-09

& & & o

I, SEFBLBEHRR
BB S ERRETBIETE «
SR TN, PERENE
IS EEMNSEARMEAR
TEERREIFEBIRBEAN
TERBEK, DEEEhE
IEREMBRBIERA
4AK,ITU-T SG15hEN O
ERAWR, ESWZE
EREZBEERNERSE
AR K EAMB AR B LB K ZRBE M
BRRAIARLAE,

Aug. 2006 Vol.12 No.4



