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Abstract:  This paper introduces a derivative tree-based P2P framework to support interactive streaming
applications. The proposed scheme includes distributed discovery service for resource location and derivative
tree-based caching structure for dissemination topology maintenance. By introducing the derivative tree into the
system, the impact of dynamic node join/departure could be dramatically reduced. With the assistance of distributed
hash table (DHT), the overhead of the resource searching, service reconstruction and overlay maintenance could be
alleviated to an acceptable level. Extensive simulations show that the derived tree-based strategy performs well. The
overhead of interactive operations in the scheme can be reduced by more than 50% compared to the existing P2P
media streaming systems.
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KR ATARP2P AR R B M B E A A KR IR S
FEESZES: TP391 XHERFRIRAD: A

KIA LR, TE Internet b $2 HEU AR IR 55 — B2 — U FL BR AR (AT 45, 2 T A I A4 Ml 45 A Bty o« A% %
N SE L % A i 5 A 30 S 7 0 P e SR RE I ) 2l A DA 3R R o R At S A R L i, 5 O O R R O
&0 25,28 F 1P AAIEAIL T A = HI (U C/S #ExUFN Server/Proxy A5 3X) (1) fif vk 77 S0 54 4% FF & FF BAT it I
5 2 R 05 R A Al 25 T R e 2B SR U AR T I Sy VR A A7 A LT AT 1K) 5 34 TP AL 52 BR T AT 11 ) 4% 56 i 4% i
ToEA B, I HLI 0 B IR 3028 AR 3 BUIC vy 37 R ke oA 28 0 U0 32 <61 1 I 25 25 11 1 B R 290, TG 92 0 R RIAE 1)
P 2% PR T A RN .

X4 W 4% (peer-to-peer, AT AR P2P) 4 A I 268, 45 T HE W 8 A3 =i o 77 B K B s, £ 8 A MRS 43 A =X
Bt 6 A LR, 3T N TR AR 4 R L IE T PP AOTRE AR B AR AT BN 7 1 A A A
S8 A BEAN 5 24k 4 5% 5 it e (L TG Do) 20 9 Bt 8 ) PR SRR, ST 200 D503 T A P S A8 A A% i 1 180 4
A 55 2% B2 28 B B, 75 G 0BT 1) T BRASE B, DR S P A B v O L2 5 0028 L o il A R H R R
B [ I A AR AR JLARFH P 5 T K R G, DR O 57 22 0 75 o 2 i SR 22 (10 9 5101, H i, %) P2P 3
WA 9 T AR S SR h A BLA% 7 A P2P SRR gt 1000,

U300, 48 ] P2P 5 3ok SRR AR L AR A A IR 45 1A B O g 3 s DO 5 T R O K P2P R A R GEANIA,
A H AR e P RS B SR, BT Rk . BTSN BkEE % VCR(video cassette recorder)#E{E.7E P2P i i
PR Gt R P R A T D e — IR R B (04T 55 2 T AR A IO %) SIS A A 1) AT K 1) 6 A B E TR
2V FE 10 47 98 ) TE SR AL AT T ) e 0 R R P T SR AETE , HL ok AR T P RS AT A 4evk & — 8 1 3 A0, H
BAASHT P AT EL AR A B AT AR 11 B 31 s 20 AN % R — R T A8 LAl A 45 AV 110 1 e S PR o7 e 6 4
P T SR PRI 1 S T 2 T ) R SR Y R R A B IR O TR ) Bk, BAAS B2 e R TR0 %
S AE H IR G IR TS R B T R G A AR AR SR [R5 1 R AR Sy AR A SR B 2 A AR T,
RV R D E R A ARG IX PO R IFARSL. 53 Hb, F G0 Rl )57 HsF S0 08 A 5 A0 2 ot R 48 ) o
2% L& ) L.

BEXT P2P 1) 1P 4% BR 45 R AS A5 A IR 1 AR SCER H T — P S T AT AR A8 T 5K P2P A IR 45 2 4t B 0o}
H P A8 B ARAE S BUN RE S, TRATRT T — R B A A7 AW (derivative tree) I 25 7 45 M AL 23 )5 S K SCHF
HP A TSR FD VCR ERAE 1 DO B A7 2R A4 A1) FH A B A7 SR 3 R A3 v] DO LB AT P45 e o 7 %)
FH P SR e A A5 B A 15 B 4 A s 51 2 (distributed hash table, @i #8 DHT)HLH], K5 4375 55 2 — A
LA I 45 T LATE O(log m) (1 B 1) P 5 7 0 0 A 9 5 0 ot 2 9 A R 4D vy 8 D) T L o R 25040 a4
I S2E , AT B AT A2 T A5 A 1) T4 . 3 0 105 AR AR 5 ) 5 4 D 1) A 9 AN [, S 5 P AR e — N0 s I A T A
AN G HA S s OI0 H 2 H R R0 = AR AR K ) R Wi A7 BU S 56 45 S B A R S TAT AR A2 B P2P it
A IR 5 AT LA AT K M sl A R 45 85 1) 7 28, 4 oy R 8 I P e LA AT B 428 o T4, 6 O SRR T R P RS L
T RH VCR #:1E.

1 tHXIME

P PR B — AR B AR 0 8 5 5,42 T 5 RE B 7 SR AR S e 382 HH 17 R BE 4K 15 4k (video-on-demand,
I FR VD) A A8 . 3 Uit 4k 1y — AN LR R SR, 75 4 P s K AE R IS4 Ik 45 07 I (ISDN) V8] ATM
WU B VoD W WFFC AT T — FR A 4 A R e ).

B EREN C/S BEAP AN P2P AR P2P S BN 55 (KB T 45 2 1) 2 I 5 AR 1, K B2 BT U4
FH A 5 2 AR U0 U A F T A A IR 58 L SO A IR 45 U PaveD! ) i 42 1 T 4R
(generation)” IR 2%, T A 13 SR AR [ L S A4 SO 1R 15 R4 B> 2 06 AR A =5 #3810 28 I i) 1) ] LA e AT 5
B B G2 A7 N 5 22 K3k P2 VoD 2 B b 17749 s K 57 20 9 SRR AR T, AN BE SCHF 1Y s A EL T SR U A L
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MG, R GEIIVERE 2 N FEAR AR PR e A 7 [ — AP RAT R 0E BIIE 171 s A E 78 70 R A7, LA 40 sl A
it 7843 R PR ] 3 K P 8 A7, LA P T A8 28 A7 S s RINDY UL — A S P 58 1L 3B R 1 T A U BB IR 55 3R
GE AL T Gossip Jr 3R JC 454 B afi 40 41 K SCRF h T A2 L 200 SR B0 ot i T 1. 56T Gossip (K16
K 7 i ¥ AT SC AT PR D0 s, T 800 TR 1) P e 2 A (L) N 08 7 2 A A B R 42 ) O o6 200 £ K ) A
TH.

SR AE 38 R 23 A8 HL 3 g 7 B8 v 2 7 s SR R S A2 i B b XK, 7 2 4l 0 A 4 Jmy 2 U (3T RO AR R
(¥ BT A7 83 AT #8233 T AU (proxy) 1 77 U SR BE A5 SEBIL R R 0 (1 58 LB A (HL R A7 MG K 22 AR T
GETE B i SRS AN REAR S 3 S5 BE LA T HL ™ AR EE G2 A i e B it 2 4 mh X 5 3, B 3
RIBEAZ TN T IR 7 SR AN ) T 38 AR A SCER 1 Fhog 4 i A sl A Lo P2P i AR 48, S DL 1 i 4
PRI R DR T S A7 A AL A, R LS RE U I ™ A8 LA SR AT R (PR RE AT AT 3™ e %

2 Rt

2.1 RGHER

TR IR 55 2 40 AR I 45 4% (media server). 21 ¥R (session ring) 14> i (session)ZH (40 B 1 Biom). 4k
TS SCAF IR ORAF R AR AR 45 3 b T A R IR AA TR A AN A i 95 2% EWIIR A, 20 PR3N o A X P2P 48 6 I 2% v
1) 73 IR B I B3 2 vt F P R A4S IR 55 448 2 3 38 1) PN 25 IR 55 488 AR IR AR [ N 5 00 R I 55 TR FRATTI R e v 1
IR 25 28 R B AR AT S B D)8, T A (A8 B (EHSE P2P 78 5 Y 45 th 8 AN 15 (] 1 B 5 >R Sl . B A A
T R BB R RS B — A2 i AN 23 08 A2 1 — 411 R R B 3 R AR A R AR YT SO AR, AR R
SRR 275 AL 8 S U IE B T A S G AR ST R — AN ERR S RO T OSSR I E B A R
TG IAEH DHT SR 21 2R 99845 8, % P i Sk A LASE IR 49 A 2 e a8 5 . 2 1 Ui AN B 1 sk 2R
A A AE AT B0 T 1) ), AT LA 3 1 P A P v i 45, S IR RS 11 B Y R A R v R e 55 A

[0 P2P node
@ Media server

1 \
IO j
{ // \ 1
. \ : /
\ O Session 1/ Session 201,
\ s M
~ - -~

~—

Fig.1 Overview of the system framework
K1 REEREHE

22 ZEfFWit

ARG PR R GES— NI B A 1 CU 2247 BA S, PR A7 S5 30 H6 T3 B, AR (4t i 8275 i i) B 145 5K,
T RGN ST R ARG s REVE D2 A7 L AL IR (0] R AR RS A B0, o 2 i AR B T A ORI T
MBI 10 T Uy, A, LR ) SR 0% ), 408 T8 B % A7 BA B F H VPR R 2 oy o, S R R A IR B R L—d A Bl
BT, AT 1B Y5 1 (data range) A [max {0,P—~(L—d)},P]. B I 18] (R4 RS 15 A5 2% R 82 28 A7 Boc 0 B2 WAL 25040 A
O P A5 i S 2 DR % A7 2 A PR i LB 2 A BN A R I 1 i R A7 ) HCHE PT DA AT AT 37 SR A - 30 Y L A
RIS KSR AR 5 B L B, 2475 RO A7 A BN I, 2R G T 37 et 2 A 3l 8 T

AT R SR RE I 2 0 B O v T A A A L R AT B VUL E [ e S KT SR R A B AR
PO LR 55 (7 1 T 5 R ST B R T A S A U A B AT B At T 40 A Uk IR HL A (distributed
discovery service, @i # DDS).DDS ZRAEANT i i LEARMLEY — A T ITHAE B(a;, L Pitiydy) Fo o a; &9 56 N
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1) TP Hbhl, L, A&7 55 A M G2 A7 25 8, Py 21T R I N R BTN B o T % 26 A8 H 8 1R 110 DK B 4 U 148 T80,
FE T AT A 2 52 B I (0 BF (8], A R AT H 1) 478 TS0 o P % A7 o 1) 28 ARG R IR K B TE T IR
G Ja AT = — AT ) 250,719 A0 2B A7 I B 3 A (an B 2() T R)
[min{(P, + max {0, —t, — (L, —d)}),T — (L, —d,)},min{P, + 1 —,T}] .

SRR 5 A7 LA i P CH 0 SRR T Y B 9 LT 5 70 1A B, DU e ] AR R A R 55

EAE H A R IEAR R G AT B RO R 0071 2 ) 0 G A7 A8 28, 1T G T B B0 16 R 1 700 s 2 TR f 2%
TR BEATATAT O R, X 5 HIF T R RGEA R NE 20)FTR, 1 8 N1 5 N2 MBS XN AN2
5 N3 A& X BH N1 5 N3 IGAE N R R B0

Snapshot of time ¢

L
IRRRRRNRRRRRZNNNE
/Hd%

Playback point (p;)
Snapshot of time ¢

t—t

i

L g

Pi" Playback point (p)
(a) Time variation of the buffer contents (b) Relationship of the buffer contents
(a) Z2A7 YA BN ] 42 Ak A5 0 (b) ZEAFNAE IR A
Fig.2 Buffer contents of clients
K2 B|umsEsne

3 SHRNKIRS

A R IR SS HH 2 T PRER AL, S D T R 1 W U5 e A N R A IR 45 TEA O T SR AT R DR 55, & U
FRA R A8 DHT oK H A LUR— S5 HIAL 1K P2P M 4%, 3178 21 b 3[R+ A0 4 4 23 A1 2R 5 | (distributed
index), LA SZHF i 20 1 B IR A 0.

3.1 SiE

2eiGFAE ] DHT BRS8N G5 /4L P2P 4% A S04 B Chord! M Jy it 784 () DHT AR, 4
ANTF ) DHT HiAR T LU AR A A 25 35 A o (0 05— AN 15 RUE A 20 1C LA ME— P BB B A 19 s 1D 17T
RS 3 S bt T R Ge M 3 & 15 801 DHT 4E 57 T7 85 1038 In, AT R BEAUACKE R 48 b i — 64015 s (S A S TE AR
TR ALSHE L R IR AR R EEA S UE IR ID A A2 27 I8 2 AT AT — AN N 2305 BRI S8 B — 0,271 1 2 1)
(1) ID,JEEG— AT m TR R AR R n B 58 4 TR 1) 19 5 s,s A2 ID 7R [n+ 27" n+ 2" (1<i<m) X
DA CBE 27) (R0 58 1 AN R BRI 17 1) 0 e B8 4570 271 (158 1 AN A

JLF DHT [ P2P I 4% 1] LA SE I A4 e 5 140 ERGHORE ff 2 07, (H I 8 28 1 50 v 7 2 — A 200 ) 9 Tl A i)
B R BEREAS Y S G AE Th 2 A 0 SR R B A 3 121 Ul B2 T4 SRV R I R TSI B R (4 4 A
LR IMALBATE TG R BN T A5 R 51,0 15 1 SO N AH B (1940 b 110 2R 6 1) 00008 A fn 4 0 2l I
TIVE K5 A 37 (R 57 [ s A% i 4 b 48 R T LUy R 7 5K AT S g

TERA n AT RS R A S5 18 AR AR v B0 0 G (R I 2 135 v BT e R AR 1) L S A B ) 7 11
H BB O(log n).DHT I EWITHS Tape searens O(log n).

32 HHAES

32.1 Y EET DHT i P2P M4
AT AL AR, T EXIET DHT 1) P2P W4 AT AN IO 4 e 3R 4t — 2ty 1 )28 H 19 APL Wn R Tk
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nodeID=DHTInit():ik75 S IDANILAE B DHT W 4% 4145407 i) — SR &5 IR B A ID;route(msg,key):
Pl S msg W2 key ¥8 € 71 AL IXOJEXT DHT 8 b 5 v 10— A3 2% send(msg,nodeAddr) ¥ 14 5. msg R 1%
3 nodedddr &5 M5 & LXK

1. forward(msg,key,nextIP) % X T ﬁ ) ‘”%, G ’ft b -

2. itch b
s o) forward A ) h 3L
3. JOIN: if !(msg.group e groups){ -
\ ’ , {5 ALK 1 route T B A
. groups\J=msg.group;, o
5. route(msg,msg.group); f Zv: ity deliver e E ‘”% B %Ez 7/{
6 6 89 5 0 0 A0 90 A
7. groups|msg.group).childrenu=msg.source; AR A E L eIk ER
8. nextIP=NULL; SlE1E . TTEEAE BN LK
LR GIRER SN & (IS =< VAL
1. deliver(msgikey) %3154 A R A4
2 kg ipe) LA AR f S4B T A
3. CREATE: groups\Ju=msg.group; ' i‘@ EI,(] _ _@3 {%— ,% , Fﬁ ﬁ Tj ){_:—l‘ %]S E\-
4. JOIN: groups[rftsg.group].chtldrenu:mfg.source; TR RE T T i 3 B U [ 45
5. MULTICAST: V node in groups[msg.group].children; - "
i NP AR P2P A 4k K.
6. send(msg,node); o ., s )
7. if (ismemberOfimsg.group)) jjﬁl\’ﬁ DHT ]X_XJ,§J:’ H ’I{_:—l‘ I‘ﬂ’f”z‘
8. MessageHandler(msg.group,msg); B B A HE CREATE,
9. LEAVE: groups|msg.group).children=groups|msg.group).children—msg.source; JOIN,LEAVE 1 MULTICAST.
10. if (|groups[msg.group).children|==0) CREATE ¥4 B il & & 51 4514 11
11. send(msg,groups[msg.group).parent); A7 JOIN Y BAET SR

5| 4 M 3% HY LEAVE 315 8 A2
OSTE M OB R 9K %
(1), MULTICAST /&5 £ [ 43 A7
KRG 450 R A 2w B .59 46 omsg.group &1 B A H bR IR msg.source &A= i LT S O T A bR
Womsg.type SE 18 IR JLFH BB A SO FRATINES i forward F1 deliver BRI O AAS (W1l 3 Fror).

3.22 A& E T

YE AR ERMAENMEEI RGN, ERRIIANDT ARE DN IAHEE route(JOIN,
groupID), LAY %15 RO Y R PR B A2 225 A1 00380 T 1 B el B 2 AN R N 1 L U
BN IXANE BT R E e A B OB OE S ENAM— RGN A T 52 NRHOEFIENN
FA5 B ar R SR T, T2 R B a5 R 51 UE B B 57 S & 51 IR 2k il B
B O R A BT AR A B — AR 51 L R B T bR A groupID XERRER G A — AR ]
AR B R R S E BN E /T AL IR JOIN v B B B BT — AN s

7 LR H ARG, R4 R IE LEAVE W JE45 & R B A2 il v 2 W o B e B A0 068 U M ) 28
SN ET g7 ) R E,— BREAS e GG BRI R 51 & H WS FE 281k,

RIS 7E 8 0 RRSEAR KIS, 2R 5 | 5 4 (R i P AT 4 2 v A0 L 1 1 3 A FE 44 A ID ) op i 2 DHT R U i) B
BURRPE A AT AN R T 45 0 A R (T4 1 A 2 38 il B I B R S gk b T/ 3B o 7 0, RS S A & 4R
AR N85 s B SR R R T SRS AR b, 2 AT R 5 10T LU S SR n 2R A0 B RT DAL AN R IR 45 5 4 9 o
Z RG], EG IR Ty A T 0 2 51 0 37 A0 2 A 2 50 P A5 T M, N T O TR B TR
HEL X TEBRE—ADZHRTIH.

Fig.3 Pseudo-Code of the forward operation and deliver operation

3 Forward #4EF deliver #4E B tH RS
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33 EFNHRERSINAMERS
3.3.1 AR

Ay AR 51 AT LR P P dd b e A ) LSRR R 25 0 B0HE JRA90 T, 2 A R S I AN R R BV T R AR
PRI, AT 302 5 IR 45 v] DAFE B 5 A R L8m] DASR AL IR 25 (0715 i 28 T 45 /40 DHT M4 It /3 M U 51 4504
Al LAEAS 75 B AR IR 25 2% 10 4 B R sh S R B e AL i b H - 8 TR — AN AR R R BB E WA
2 R G L AT DAIRAE K WG TR — 3652 7). 7 ml LU DN 2R 51 45 RSB AR TS s 18 AL s 445 B (@, Li Pitind, )
SR 20X B R 51 s e 2%, AR I8 H I N R YT A e 2R S I 0 R S N 2R 5k A T AN %
F ARG .

A A NR B — > F I Ee, e A Vr P A3 AN 21 DL T 25 v bR s 7 AH O (1715 550, 481 il
ot A R] DL B A AR A R A A N 1 S A R P AL T AR S AT B, S8 R IO B )

IR LIS | AT %R S SRR B RO 7R T, B R R R
S T DR, 1 AT, B R B RS A 1 8 B T L i
ST — AR R 2 T ), B 5 5 2 1 1 5 P A 1) A M 7 o 4 98 S S
L B0 S 1 2 U AL 2 AR 0T 565 R I 28 PSR 5 4, 5 5 038 L0 5 24 B 40 2 22 31
LD B KL 2 3 7
3.3.2 AT

B2 BRI 1D 28]y m, il DHT (80 A 0, B/ 53 2% FL 3 B h<log . (815 2 4 5K o 1l 15 408
S m, 5 A W S8 BRI pn), U2 TR 1 40 5028 3 7 R A7 5 5 0 10 S5 9D T 4

ﬂwﬂm=i@®bwﬁbdﬁwmk0®w) )

i=1

4 ZIERYELR

ARSI G AE P2P [R5, BE s 19 sl PR 52 (0 Bl 15 5K (B BT AT (749 Rl LR T DHT 1975 35X
TR G100 2 2R G ) 25 Sl 45 R 1 1o % 1) B A AR A5 5 SR 2% P LA AR SCURE B Y R (B A A
2 55 4 BRI LA K (K5 ) AL USR5 45 K251 st Al SO BUBLRINAS 21— M (1 235 5, 9 5 280
SRS S R RN SRR A 0 1) ) el 201 9 B 7 5, T AS 2 Xt 1) 8 R EAT 45 ) AE AR SO BRANT SN T — A4
BT R AN I A7 B T (WAL 4 JT7R), BLAR G B B0 o 40 (00 ST AT AR AR 2 Al R 0 LR B, R TR
B i 3R 52 F R 0 20 A PP AT B A (K BTt A A5 AN R 110 i B .

Incoming stream ;/ a I/Incoming stream
/ ¥
/ s T T
o Split line d
(T TT T
(a) Soche snapshot b T
Q @ T AT
e S
(e) () CTITITHITITE
¢ Outgoing stream ‘ Outgoing stream

Fig.4 A session based on derivative tree and its corresponding buffer view
4 B TR 1 R o5 i AR 1) 28 A7 A0 1]
4.1 EEFEIRIFKER
G, BATSCE AT AR 285 SCRTEE B
I3 12k (split line): 2% 47 K 73 1) £ S 0T 58N Bl T 11 (K03 23,45 5 (K0 G2 A7 o 3 2 7 1 408 2 (B i 23 B
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AR P FR0). 21 55— A>T i RO B 1 SR, SR SR B0 5080 7 23 4 0 A 24 38 20 A Y0 Tl P, D97 SR T 0
A LR JUHY S PR AT 2 S R SR KR8 76 70 2R 1) 2 o B 00 A7 T A U DAY i K 21 K.

FATE AN BRI (1) — NIRRT 2 A T ER R 1A e L.(2) Ry e v ] LT
H e AT 2 BB Dy W T AN BB D T Y s AR 55

PN 1Y s (internal node): RV KA 1Y i e 3 R RE— AT R 221 L (R R BR OB, RE 5 47 HoAl 47 i 2

T 2 AT s SR T IXAN BRI 4 U e R A

AP s (external node): RUAR [R5 5 AT 2 (R B500E 185 SR AURE T 12 P9 3871 IR 40 8 A ), A3 4 a8
A BE gk 225 JLAR T R PR AL IR 55, — AN 05 s m] LU 2 AN A 71 AL

AN R R PR AR S IR VE WK, E AR TR T S A AR R T RS B ASME, T SE R AR
[ 8 € R LUK AR B AR A AS S R AR T 25 TR B T b 2 00 S E B A D (A I L FRATT AN Y A B A B A
B, BRI R 00 78 O AN — 2 B A R A7 1 0 U AEL LE R IS 38 T AE ZR AT P AR S 7 R T 11X
WL BRATMB B3R B R BB AF A (W BE 5N LB AR RR I 5 h Lo SR 1 Qe 25 if R A AN 9 s P P —
LOAE B> BB AE AT TP AR B 0=1/2, 73 BN AT M AN AR R B EX set, T — I & T X A5 B
(_ex_node,P),VL J & Fe K P 895 mA5 B (Lin_node,P),P % N5 e (K 24 H 4 5007, LS99 e ) 5030 0 4
I RATAE, AL T 5 1K) P RTINS 2514 PP X B A2 [ 52 14X AN v 5 R T Uk ik B 5 BT B
BN T R A BT GAT A VAR A 2 A [C g Pa),Ca TPy BRI XS T P B A S R ST A o R I 1) 4 5
Fr AH— BT BRI AL Cu<Py<P~(L12—-d,). A5 B VE P35 s RN A, 000 T fi oAt = o5 45 Bt a7 4
IR SS B TS A [C Pl IR, dg=P —(L/12—d ))—Pp. 45 E & A 11— ANAMEE 5L Pre[max(P,—~(L/12—d,),
Co),P41,dp=d (P Pp).

Fig.5 Demonstration of the buffer scheme

K5 GeAr kg sl

4.2 FEBmMA

42.1 WAL

AT FT AN IR SRR IR 23 U 2 R AEAH R (AR Bl T S IS — A R HE U IR R DR T 25 I 4 K B
NI AT 33 SR B 5 AT A AR T P AR A ) DC R, T B R B — AN IS A B INONAZ T AL SIS fiE
T AT AR AR R R R P 6 TR MR — AN A O USRI 3 1 1 SR AR B Po,0 A TR AR 79 55 4
TR N A W R S A AP R SRR Py, H Py TE1T 55 A AT AL T2 B AL 0 15k 4
(RN AT UM S 16, BB N 4 B2, W B 6(a) T s R SR P (6715 1T A 1R 23 30 28 2000, ) 35 22 Lh 3%
Po 5 AT A5 B I SRAT B Py (MOC R, AT PRIEBL: 1) W Po>Pp, WA T AT 15 7 A B R0, 75 2 FH 3 5k
WA O B Y R BB ANTE A B T AH Y R O AbHR S HRE, R IR S PN R B AR ORI T R O 1R
AT AW 6(0)IT7R;2) W PPy, W KT 1L Q 4R T 25 B A 4%,368 JH 58 B E IR IR 45 25 00 L 25136
PP 338 VA 7 RPN () T4 Tossion search € OCH),H K43 T8 RIATT A A% FRARE e, BT PN 3581 0 2808 > I A SR 2R LIS
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