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1.1 �����	�
P2P 
���
 : Self-organization, symmetric

communication and distributed control (Rous-

sopoulos, Baker, et al. 2004)

P2P ��������� 5,800 publications ��������! #"
(Citeseer) $ Search, Storage, Secu-

rity, Applications %'&#(*),+*-/.10�
'2�3!-4
Search %�5#6879��� " $;:��':;�<.10=
�2

3�
 question >�. “How robust are P2P search

networks?” -*? " $
P2P routing

4
structured � unstructured %@�A,B "

(yd: C 4 pure/hybrid/server-client

�D�8���!) ) $ Structured network
4

routing

overhead(traffic) %�E,�F�=GIH*-=. A/J �I�� "LK,M*N %IO;7<� 4QP ��R�ST- K�M*N %QU/V/WX $ZY/[ structured network
4�\ M^] >�_F`;%aIbdcfe,g�h9ikjmlIn�o .*p8q8r9s M*t 
DuIv

>LwFx�y l,n 7 A�z/{ 7QyF��.1��� j}|/~ ��?" $#�'�I�L�=. complex query 
F�����L? " $
Index

4Q� ��
��,$ Local Index ( � \ M�] 

6/��('-'�/� )

4��I� 7 JIJ ? " $ centralized4
Napster >L��(F)/
L- �/� 79)T� j %Z�T� "

(8��. Google
o � Yahoo

o �Z
 �F� 4 . Cen-

tralized Index 
LW XI�1h/�=� 7Q�T� " $ dis-

tributed index
4�� M s Mk]��F� -;�Ly/���T>� 7Z�'$

:=�,y @ ('-�. section3 �/� 4 Index 
,6L-

� Semantic-Free Index � Semantic Index .,:
79��:I
/+�%� I¡�¢ B " Search % J �,�=£8�
�,? " $

1.2 Semantic-Free Index

DHT 
 ��¤ : a) low degree b) low diam-

eter c) greedy routing d) robustness $�¥,¦ 4
Plaxton Trees (axton, Rajaraman et al. 1997)A . Consistent Hashing (Karger, Lehman et al.

1997) %,? " $ SDDS 
�2I3 (Litwin, Niemat

et al. 1993)
4 �/§1¢ B �,��)L$

Plaxton Tree 
Z¨�© 4 . Pastry / Tapestry /

Chord / Ocenastore %�ª,« hZ¬ �I�,� " (yd:

Chord
49­T®Q¯ �,° ) $ � �,
 node > spanning

tree 
�±;%/y1²�. �I� 4 ±;%/³����=´/µI¶�( "
( ·=��¸�
 ) ´*µ,¹�%L¥!�,� i @*B " $�º*»#

Plaxton Tree ¼¾½ 4 . global knowledge >�¿FÀ
� A .�±*>'Á'Â�ÃZÄ�%�y " . node 
QÅ bÆcÈÇ/É
>�-;��y/��. hot spot %=E*( "ZÊ/Ë8h�Ì ( "9ÍÎ >�Ï*�D.��Ð���9) |'~ (Zhao, Kubiatowicz et

al. 2001) �L? " $
Consistent Hashing

4 . client � server Ñ�-ÒTÓ
hash OÕÔ h�Ö � " [=× (Chord

4�Ø j 
'° )
-�. LH* �<� j [F×�>LÙF¹IÚ���7��=Û/Ü#¢ B �
� " $ LH*

4
Chord �=�;ÝßÞ*�I� " >�. Chord4

insert à/%  � node
h &Fá  *" 
F%Zâ^7<��.

LH*
4

insert à�% node 
�&/á hZã,ä� ;" �*(
-Zå i 7<y��Q.��Ð�/�Q)�æ*>/? " $LçL)Z. Chord
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4
O(log N) hops ¿�À*y�
'%�â#7Ð�D. LH*

4
two

hop 
��L¿/À�$ LH* server
4

N/2 
�´,µ/¹ h
� J (client

4
1
A � N/2 
/Ñ ) $��� 
F�D� :
��� 4

fault-free performance /

static dependability ( ���	�
����
���������>�#"��
) / dynamic dependability ( �!%�����Ã

Ä;à ) 
�� J %�& �T-�� " $! © (A:
����"$#

, B: â % , C: &F2 , D:
Í Î

)

• Fauit-free performance

– (Christin and Chuang 2003; Christin

and Chuang 2004)

∗ A: latency, service, routing, and

mantainance costs

∗ B: De Bruijn, D-dimentional

tori, Plaxton tree and Chord

ring

∗ C: '�R�y�(*)IÏ 7
– (Rhea, Roscoe et al. 2003)

∗ A: performance (not robustness)

∗ B: Tapestry and Chord

∗ C: +-,�. 
;>�/ ¢'� lTn % 4 .
Tapestry >,G�H (recursive vs.

iterative?)

• Static dependability

– (Gummadi, Gummadi et al. 2003)

∗ A: ?

∗ B: tree, hypercube, butterfly,

ring, XOR, hybrid geometries

∗ C: 01'
– (Loguinov, Kumar et al. 2003)

∗ A: diameter and connectivity

∗ B: Chord, CAN, de Bruijn graph

∗ C: de Bruijn >Lº��<w��
– (Hsiao and King 2003)

∗ A: adaptability (number of al-

ternatives for next hop)

∗ B: Chord, Tapestry, Pastry, Tor-

nado

∗ C: 01'
• Dynamic dependability

(Static dependability
4 : B32�B 
 node

% state >*)1ÝD¢��*? " [/×8%�GIH )

– (Li, Stribling et al. 2004)

∗ A: lookup latency against

avarage B/W (bytes/nodes/sec)

∗ B: Chord, Kelips, Tapestry,

Kademlia ( 3�6 Kadlemia �Õ? "
> typo ° )

∗ C: 465�71%�E���� Chord GTH
(on latency)

∗ D: p2psim
h H Ö

formal analysis % J ��� 4 698 h�: çLy����
&�2��<;�� @,A ��y��,
'-�=�>'$ Chord % J �
�,
@?*A�> 2

J �L? " 
�>�B�%DC�$TçF)�. API


	E 4 3
J

(Awerbuch and Scheideler 2003;

Dabek Zhao et al. 2003; Huebsch, Hellerstein

et al. 2003) ? " $
Pastry: Tradeoff: reliablity vs. main-

tainance cost. Churn
h�F �9G B " å6H 4JI

Ï�° MSPastry K less than 0.5 msg/s/node
h

V L�$
Chord: peer 
 i z h�MON 7=y��^� opti-

mum stabilization rate
4 @TA �Dy,� (Liben-

Nowell, Balakrishnan et al. 2002)
A �9$ DKS

(Alima, El-Ansary et al.2003)
4 . lookup P;
Q qSR M*T % stabilization

h
piggyback ¢9U "V -=. lookup > correct % i @IB " � j �*W  " $�)F��7 . node arrival/departure rate %@Xä ?1²ß$

Butterflies: node failure à�
@Y9Z,>@0�['&�$
de Bruijn: better than greedy routing.

N=1 million - degree=20 
/àF. Chord 
 ®
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� 4
20 ������>'. de Bruijn 
 ® � 4 5 ����$

D2B, Koorde, Distance Halving, ORDI > 2003� %��=���L)L$
Skip Graph:

K�M�N��
	 % Locality 
���
h���� W X y'./R,S�CIy������ M�� $�)��!7<.\ M ]�� %D�F�  T"���� r >�����Ý�. Q��! #"� � r%$�+�&¾q t >�'*���SY��8� B " Â��}.�( � � � 
D�#)I&�*T> ­ 7�Ý z/{  T" A 0-'Fy�Â
>*��� �I7Z�,+.-�� B �*� " (Aspnes, Kirsch

et al. 2004) $

1.3 Semantic Index

/ � � content 
 ��0 %�O�1�>�? " ( : j �j32
4 - 4 Skip Graph
465 & Semantic �L> ) $

heuristics %�7 "�8 ³I>�?^² . �*�T �"�9�: >; �T-�� " � 4#< �9y/�'$
O�1  ^" ?�A!&>= 4 (1)RDBMS (2)Dis-

tributed File Systems/CDN $ Semantic Index

%!�L���=. (c) ?�@BA�CED!F�GIH
J�K�L�MNJ�AO�PRQ�S GUTWV�XZY%[,\E]3^�-�
 (a) _N`�_N`
F�a�bcF�d�\fe6g�hIijGIkml�ijG#n�o!p�q�r�Fsft ik� (b) ufvcJ,w�n#o!p�q�r�x�F�y�z h å{  �"9V > �N| � � $} � :

• Gnutella ~�y Keyword Lookup ��:,
m��
(QRT: Singla and Rohrs 2002) Y

–
z CU�,�;%LE�( "��#�����,� : (Yang,

Vinograd et al. 2004)

– � CU���8%'E�( "���� : (Cholvi, Fel-

ber et al. 2004)

– inverted list %8� " � M s M ]ß��� :

(Gnawali 2002; Reynolds and Vah-

dat 2003) K MLP(Shi, Guangwen et

al. 2004)
4

SkipNet +�%Qå*H1¢ B �
� " $

• Information Retrieval K 3I£!
�¹ { .;�
� n @ U*
Q¹ { .,�F� n @ U1�¾3F£;
IO!1

¶�(F
����/./�F� n @ U*%Qâ  T" 3/£;
 ��
(ranking) 
 4

J -= *L�¢ B "

– �1�3�N�N�W��%�E�( " Ranking >
� (Daswani, Garcia-Molina et al.

2003)

– P2P 
�3N�8- 4 . Vector Model �
Latent Semantic Indexing >*�N��$
Bayesian model

4 ?�ç#²�' ÝÕy/���� $
– reliability

o
robustness 
9E=� 46� y

�/ÁI[�.�� { S o ­ R � 
	E,� 4 '
�'$

– FIXME: �I½�C�ym���
• Peer Data Management Systems(PDMS)

(Tatarinov and Halevy 2004)

– Peer �8% Schema P!
�� K 
 h�Ö�2
79�=. Semantic Path

h6��"
(?)

– Figure 2: ºF»�
 6
J >�. Information

Integration �Z� j ���!%m�f�k79�*�" $
– Global Schema �L� h�Ì ( J�J .��
�'���!����79�I� " � � $

– FIXME: �I½�C�ym���

1.4 Search

FIXME

1.5 �Z�
��� %L� j � :

1. Storage, Security, application 
��� �>=¿
À

2. Indexing
4�¡�¢ L#£ 7��F� " $ query

4 ç
�,çF�
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3. ���;
��F ;
��#7 �8h!��� 7Zy��!��. 2j4
y/�����

4. O�1 ?*AI&�= h �	������
 n 79� i 0 j
5. ��7 � 
��f� ��
 0���� % J ��� n�2 >
¿/À

2 ����� �
&��	��� 4 à*Ñ*
�O�� A �Ð. Semantic-Free

Index 
�E;% < � 79�#7�ç��')�$��8
�6F
m� B
%�Å�� J Ý 
=>T0 B ¡ ���! �� 4#" @ y A �Q)Q$�%$FM $�& 
,yJ� M �  t6��| 4 .('�)*%+* ., � �.- 79)L+'-D.���/ (Semantic-Free Index)h10 G32^7 JIJ .*� A %5476 Ý98 Ý;: { �D�I�
Ý A �9� j (I���!� Y,�/�,� " $
�=0=��-�. fixed-degree DHT �Q��¦=<�%ZwT�

�L
/yF�I-�7?> j A=@3@3@ $
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