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��
"#$%(downloading archive)& Internet '

()*+,-./012+34567$%89:

;/<=
�>?@�A
�BCDEF,��G

HIJ67KLM-NOP"#$%-./��Q

RST012+3HUVWXKLM-N,Y

Z/[\]^_`aY,ObcdM-N,"#e

f+gBhijk2+3lmCDZnojpOP

"#,qrstuvw@D2+"#Bqrstx

yzZ{|"#}~��3>2+�!�
�B4

5���!st/2+3zJ���,��u��

"#/���J"���u,��B�]CDO�

�^���KLM-N,cd��"#,qrs

t�iterative � backtracking��B�j^��&
�d�*cdx, HTML �t��qrst��
�^��J��2+3�d"#,� ��s

tBIterative��¡¢zJ�V�*£67cdM
-N�,qrst/i backtracking��¤zJ¥
¦,a~�VqrstBCD§¨J 14©2+3
uª«O�,��/¬­2+3®¯°$ 10­±
²/¬­±²³1�� 10 ­QRB��ST£
iterative���/�j´µ��¶·QR,�¸¹
0.72�£ 1,088´��QR� 62%&¶·,B]º,
CD»¼ backtracking ���½¾,QR¿À
1/�j´µ��¶·QR,�¸¹ 0.71�£ 1,055
´��QR� 62%&¶·,/Á��¶·QR,
�¸Â iterative��()/Ã?Ä8�d, HTML
�tÅÆ* iterative��, 1/26B
���: FTP, WWW, 67cdM-N, archive
service, description search, ProxyFTP

1 ��
$%"#& Internet '()*+,-.E

j/Ávw2+3�9
Ç>ÈÉ�ÊBËÌWk

"#(archive)A*$ÍÎÏ�
z Wk"#zZ&Ð+
��<=
�Ñ

�A:;�B

z ¹ÒÓ¦"#�Ô>ÕIÖ×/ËÌW

k"#®ØÙ5B�J2+3ÚZÛÜ

�dWk"#B

z jÝ45"#�Þß�vw2+3à

áWk"#/2+3â¯�!st,v

w/iWkst{|Ò}~��3>2

+�!�
�B

z W k " # � ã &

J”.exe” ,”.zip” ,”.gz” ,”tgz” ,”com” ,”.z
”�¹ä"�B

CDEF,��GHIJ67KLM-N

(Proxy cache server)uOP"#$%-./§¨»
åÒj­��Þ¹ ProxyFTP [11]/ÁæçÒ2+
3èI"#$%,â°Bé 1êT ProxyFTP,ë
���/ProxyFTP �ìíî67KLM-N>
FTP [7] M-NBé�ï,�ðêTWWWÂ FTP
,2+3ñ ProxyFTP ò¹j­óË,KLM-
NBÃ£@D2+ ProxyFTP \/ProxyFTP ô�
~õ,cdö÷"#§¨øù"#Íê

ls-lR.gzBhúûé�üð�T/Archie ô�
ProxyFTP�?Á FTPM-Ný÷"#ÍêB�]
Archieô*WWWÂ FTP,"#
�Bûþð�
T/) archive consumersâ¯"#\/@DzJ4
5 Archie�V"#,©�/hú��­ FTP/Web
Ñ& ProxyFTP$%B

ProxyFTP*¡­�¯,����j/�¹"
#ý÷&�=,/�â,�La~()¦B]º/

ProxyFTPÚâ¯�º,67	
u mirror"#/
èIß�[\OPçn
Ç�67KLM-N�

FTP M-N,�
/W�,���Ì�¯B�º/
�=��"#,���zJvw��,"#��

(Archive sites)[1][6]J�c¨a~�¦,��ý÷
"#B

���ProxyFTP Ó¦��2+3,��\
��)2+3£ ProxyFTP �V@D�â,"#

WWWserver

TheProxyFTP

é 1: ProxyFTP,-.�
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\/zJÛÜ� ProxyFTP$%/iÚâ�V��
,��B���Á�oÒ67cdM-N,"#e

f+gBjÝi�/WWW �t45 Uniform
Resource Locators(URLs) [4] u�d/Ã IURLs
()!"/2+3ËÌ#$45%ò6&u�V"

#B�]/"#,®2+&'(6&&)*"#,

�Q/ûR6&®��Ñ*+,,/¤67KLM

-N�cd,"#ñ-Je®2+BCDO�,_

`.02+3ÛÜ�dcd,,"#iÚâ45

6&/�]O/cd"#,ef+gB

hi/jk ProxyFTP ,2+3lm��Z
nojpOP"#,qrstÑ6& (referring
documents or referring pages)uvw"#,2+/
WkstËÌ{|}~��3�2+�!>$%©

��
�B0 ��qrst/2+3zJ��,

f+"�Ñ12,��u��@D�â,"#B£

W3CDO��^���67KLM-N��"

#,qrst�iterative � backtracking��B�
j^��&�d�*£cdx, HTML �t��
�qrst���^��J��2+3�d"#,

� ��stB]º/�­��ãôøù"#Â?

qrst,��(associations)B
³úCD45O�,��/l�qrst,

��/§¨J 14©453ª«st,¶·6B¬
­2+3®¯°$ 10­±²/¬­±²³1��
10 ­QRB��ST£ iterative ���/�j´
µ��¶·QR,�¸¹ 0.72�£ 1,088´��Q
R� 0.62&¶·,Bi backtracking���j´µ
��¶·QR,�¸¹ 0.71�£ 1,055´��QR
� 0.62 &¶·,/?��¶·QR,�¸Â
iterative��()/Ã?Ä8�d, HTML�tÅ
Æ* iterative��, 1/26B

~s,?@7�û$���89:O�,�

�"#�?qrst,�����8&;g45�

�<89:(����³ú&CD,Q=B

2 ����	
��
�
>?@AjkBCBj­cd�t{|�­

7D�URL >~;(body)BURL {|Ë�E@�
F��GH�"�B~;¤&I�txyBHTML
�tI,&ä"�¹“.html”, “.htm”, “.dhtml”, Ñ
“.txt”,�t/iè HTML�t,�dÞ¹ HTML
�d(HTML access)�i"#�t(archive object)¤
Iä"�& “.exe”, “.zip”, “.gz”, “.tgz”, “.com”,
“.rar”, “.tar”, “.deb”, “.slp”, “.rpm”, Ñ “.z”,�
t/iè"#�t,�dÞ¹"#�d(archive
access)B¹ÒJKLM/£~s�Æ* HTML �
t¹zZ,qrst��ºjkOP"#$%-.

,WWW�� (û�”www.download.com”)/CD
ÞE¹ authority hostsB

2.1 The Iterative Scheme
CD,G,&l�"#Â?qrst,��

(associations)/jNW^��®l�/�V"#µ
zJ�V?qrst�OE/�Vqrst�zJ

P(�V"#BIterative ���cd���qrs
t,
 ûé 2�T/QR A&­S sequence/T
HÒ�*2+3è67KLM-N,�d/¬´�

d{|�­U©��d\�/VW�©�>�d,

URL�iCD¯�,��¬´{|�­U©�qr
st, URL>"#, URLB

XY�d, URL/Step2Z� HTML accessB
hi[\$Í]^, HTML access ñÚô®_
���j/Á, URL"#�ÞÚ`&"#,�!
st/¸û ”error.htm”���/Á,OP3Ú`
&qrst,uÇ/¸û/"www.cnn.com” and
“stock.kimo.com.tw” �ìOPab�cd
�B

Step3 Z�u� authority hosts , HTML
access Ñ&? URL 7eÑ"�{|Ò “software”
Ñ “download”����, HTML accessBûR
Step3a�/¤ digAuthorityAssociation W­f�ô

# The iterative scheme
(1) Foreach a in A
(2) If isHTMLAccess(a.accessURL) and not irrelevantAccess(a.accessURL)
(3) If isAuthorityAccess(a.accessURL)
(4) merge(AuthorityAssociation, digAuthorityAssociation(a.accessURL))
(5) Else
(6) merge(CandidateAssociation, digAssociation(a.accessURL))
(7) End if
(8) End if
(9) End foreach
(10) merge(CandidateAssociation, AuthorityAssociation)
(11) removeNoiseAssociation(ReferenceAssociation, CandidateAssociation)

� 2: The iterative scheme
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XY HTML access , URLdgW­ HTML,~
;/§¨h�i?xyugV"#,$%�QBj

N"#$%�Q®�V/W­f�ô¹�3l�j

´���ûRj*"#�Q®�V/W­f�k&

ôøùj´��/Ã"#, URL U©l& null/
W&�¹Wk HTML 6&k&zZ{|*+,

�/mh@Dj*"#,$%�QBn�¹j­q

rstzZÂÀ1"#*��/ S �]

digAuthorityAssociation ���*�V,��/[
\oWk��\pV AuthorityAssociationB

û R Step3 Ú a � / µ `

digAuthorityAssociation j�/AuthorityAssociation
ô�d HTML �t/hú�i?�&)|*"#

,$%�QBûR*,,/ôl�"#Âst,�

� B h ú � * � V , � � ô ® \ p V

CandidateAssociation�ûRj*»¼"#�Q/¤
Úôøùqr��/�µ&W­ HTML 6&Úô
®Z¹qrstB

£ s t Q u E ú / Step10 \ p

AuthorityAssociationV CandidateAssociationB³ú
j­ Step&vw� CandidateAssociationx+y�
��(noise associations)/húøù³ú,��Íê
ReferenceAssociationB~s�CDz {= 
Common Gateway Interface (CGI)�øù,y��
�B01�+6�2+ CGI 
�(û�adclick.exe
Ñ adserver.exe) £6&3|'�},~�/Wk

�ô�¼£ HTML �t�/i¨�*"#ä"
�/û”.exe” , “.com”Bû]ô2g Step 4� Step 6
l���,��/����,���B

CD��Vj­¼�zJ�� CGI
��¹
Ò�|~�,;�/WWW �L3ËÌo�*,

6&ã|'~�, CGI 
�/Wô�aj­Î@
,"#[\®£[jF�x,¿¡­6&��

Q/ûé 3Bi�ºj­�a[�¼�,zZ��
&*jk��6�OP��6&��/�]£6�

�*1­2+3¹[j­"#��6&BÃ£jÝ

,]^$/ú3�+V[j"#���F3ÔÀ

1/�]zJ"#®[j6�,6&,qr��u

�@&)¹ CGI
�B
é 4¹h+y���,î��B£ Part I�

CD��"#®qr,��BStep5 %±�­]
^��j/%±��,"#U©&)& null/�¹
*jk��& iterative��, Step4�øù/z
Zj*Âqr"#(�����%±"#,ä"�

(1) Sub removeNoiseAssociation(R, C)
# Part I
(2) Foreach c in C
(3) host = getURLhost(c.HTMLURL)
(4) extension = getExtension(c.ArchiveURL)
(5) If c.archiveURL != null and (extension == “exe” or extension == “com”)
(6) REFNUM[host][c.archiveURL] = REFNUM[host][c.archiveURL] + 1
(7) End if
(8) End foreach
(9) CGIprogram = getCGIprogram(Threshold, REFNUM)
# Part II
(10) Foreach c in C
(11) If not defined CGIprogram[c.archiveURL]
(12) push(R, c)
(13) End if
(14) End foreach
(15) End sub

é 4: x+| CGI 
���,î��

Host 1

HTMLobject1

HTMLobject2

HTMLobject3

CGIprogram

é 3: [j6�xCGI 
�®1­6&�+TUé
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&)¹”.com” ,”.exe”BStep6��"#®[j­6
�,6&�+,��/W­��®��£

REFNUM,����3BStep9XY Threshold,
l/� REFNUM�Í3_�zZ, CGI,
�h
ú��I CGIPprogram 3B Part II ¤XY
CGIprogramñ�*,y���x+B

³ú/45qrstÂ"#,��/CDz

J�2,��u��"#Bj��f+6�%��

�(indexer)l�qrst,��/)%���XY
2+3,±²�VÂ?*�,qrst\/��ô

XYWstÂ"#,�����**�,"#/h

úQu��B

2.2 The Backtracking Scheme
j­2+3,�¹�?��6&e$%"

#/®+u�*;g »¼qrstB£jÝ,¡

^$/2+3À¢ÛÜ£¤ URLu$%"#/�
¹ URL¥"i¨Ú¿TB�i/2+3ô?¦5
6&ú/e§$@D¯,"#�QBW�,¼�ê

Tj­"#,qrst/*À�,�ôµ&2+3

$%"#F��d,¨­6&B©IW�,L /

CD��(backtracking)2+3£cdM-N,�
t�d� u�qrstB

Backtracking,��Í£é 5Bû iterative�

�/QR A &­ sequence�[� /¬´��{
|�­U©�qrst, URL >"#, URLB
Step2, 3 and 4 Â iterative,��([Bhi/)�
d a Úæç Step3 \/W´�dô®��V
HTMLAcessWindow/û Step6�TBStep9XY³
új­�d,�d\�(a.accessTime)�³�,�
�\�(BacktrackingTime)ª« HTMLAcessWindow
�5½,�dBWp¬*�­UA��j�­(�

�\�,�|/�V{|"#�Q,st�ô®

¦���� I¯°±�Ô,²³/ÚzZ´µ�

*, HTML�dTHB
)»¼j´"#�d\(Step10)/W­
�ñ

ô%± HTMLAccessWindow &)*ÂW"#�d
*([VW�uÇ, HTML �d/i¨W­
HTML�d&�j�®%±BûR* HTML�d
[\¶t/Step13 ô�dW­ HTML�t/§¨
%±?xy&)|*"#�Q/hú\p�*»¼

,��V CandidateAssociationBstQuú/
Step19 ñ AuthorityAssociation \ p V

CandidateAssociation�³úx+ CGI ú/øù
ReferenceAssociationB

2.3 ����

# The backtracking scheme
(1) Foreach a in A
(2) If isHTMLAccess(a.accessURL) and not irrelevantAccess(a.accessURL)
(3) If isAuthorityAccess(a.accessURL)
(4) merge(AuthorityAssociation, digAuthorityAssociation(a.accessURL))
(5) Else
(6) push(HTMLAccessWindow, a)
(7) End if
(8) End if
(9) discardAgedAccess(HTMLAccessWindow, a.accessTime, BacktrackingTime)
(10) If isArchiveAccess(a.accessURL)
(11) Foreach q in HTMLAccessWindow
(12) If q.clientHost = a.clientHost and neverCheckedBefore(q)
(13) merge(CandidateAssociation, digAssociation(a.accessURL))
(14) discardObject(HTMLAccessWindow, q)
(15) End if
(16) End foreach
(17) End if
(18) End foreach
(19) merge(CandidateAssociation, AuthorityAssociation)
(20) removeNoiseAssociation(ReferenceAssociation, CandidateAssociation)

� 5: The backtracking scheme
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ûF·OV/jN%���XY2+3,±²

�VÂ?*�,qrst\/CDzJXYqrs

tÂ"#,����*�,"#/húQu��B

Ã&/j­qrstzZÂÀ1­"#(�/¨¸

¹j­"#º&¶·,»ûR��¼7,"#/À

*zZ½yÚ(¾,"#/û]ô¿À�����

,Ó¦BCDO��­��uÁLW^jè1,�

Â�>?/³'�2+3Ã¤,���,"#�

Q/ÐÄ*³�zZ&¶·,B�]³ÛÜ,�

�/µ&�iÅ­6&,xyu�V[\,"#/

Ã&W�ô�|±²,OÐ\�B

�ºj^��&XYÚ[,qr6&u_Z

"#/Á{|<­p¬�

1. ��£"#Âst���¬j­"#®
qrst�+,��B

2. XY®�+,��o@D�a¡­ÆÇB
3. ¬­ÆÇ�ÈÉ@D,qrst�|,
���1ÊuË B

4. ÈÉ®�+,��>���,�Ìu_
Z"#Âst��/®b,®�?B

é 6êT�CD,��BQR%����� 7
­���<R1, A1>, <R1, A2>, <R2, A2>, <R2, A3>,
<R3, A2>, <R3, A3>,<R3, A4>/Ri � Ai�ìKêq

rstÂ"#BCDQR R1*³1���/R2�

E/R3 ³¢BhúCD��¬­"#®qrst

�+,��/A1> A4ãÆ®�+j�/A2®�+

��/A3��Bhú A1> A4®�£[j­ÆÇ/

A2> A3£Ú[,�ÇB³ú�¹ A2®�+,��

³1/�J A2 (i.e. <R1, A2>, <R2, A2>, and <R3, A2>)
*�,��®Ë£³F·/A3?�/A1> A4£³

úBeXYqrst�|,����Ì/³ú,�

 &<R1, A2>, <R2, A2>, <R3, A2>, <R2, A3>, <R3,
A3>, <R1, A1>, � <R3, A4>B

2.4 ����	
 �qrst,Å­5
/CD»¼�d

HTML�t(i.e. Step 4 � 6 £é 2� Step 4 �
13 £é 5)&³Í\�,p¬/��&Wkp¬Í
À1\�£67Ñ disk I/O'/(èE$/?Á,
p¬£TÎ;ÁL/�Í,\�z®Ï`B

�]oÐ��£�d HTML�t'·BÑh
CD,��f+cdM-N/¤�d HTML �t
ô*�­zZ��j^/HTML �t}Ò£cd
�/zÛÜd����^/Ú£cd�/#$��

~, WWW ��dgB£W�^¡^$/ûR

HTML�tÚ£TÎ;�,,/Óâ¯Ôº, disk
I/OB¹ÒJKLM/CDzrÕ³Ö,]^��
* HTML �tÓj*×�ITÎ;�BQR�i
j­qrst,\�¹ T/�d disk,\�¹ TD/

67�Ã\�¹ TN/cdØ�g¹ rB�] T = r *
TD + (1 – r)TN + (1 – r)TD = TD + (1 – r)TN /(1-r)TD

&��~, Web ��ñqrst���â¯,
disk\�B)cd&ÙÚ\(i.e. r = 1)/T=TDB]

ºûR TN >> TD¤ T = (1-r)TNB

³úCD���­���â¯,\�B£

iterative ���/QR* m ­Ú[, HTML �d
TH£ A�/¤Û�,\�¹ mTB£ backtracking
���/QR* k­"#�dTH£ A3/uiKê

£¬´"#�dTH�èÐ([VW�, HTML
�t�Ì/1 ≤ i ≤ kBnKêÄ8â¯�d, HTML

�t/¤ Rn
k

i
iu −=∑

=1

/R Kê�Ü, HTML

�t�G/�J backtracking���â¯,\�¹
nT/�¹ n ≤ mÁ,'²¹ mT�QRÆ��jp
(i.e. ui = 1, 1 ≤ i ≤ k)/¨�*, HTML�tÓ(Ý
(i.e. R = 0)/¤W­���â\�,$²¹ kTB

3 ����
CDf+2+3,�dTHu�i��,;

RB��i,�dTH"�cd�tF¯u���

� � � 	 ³ F ¯ , 6 7 c d M - N '

proxy.ncu.edu.tw/W7M-N�R£Þ Pentium III
CPUÂ 2GB RAM, PC'/����& FreeBSD
[5]/KLM-N,:;& SQUID [9]/¬ß�à*
4,500­2+3� 5,000,000��dBCD�i 2001
á 5â 30ãV 6â 12ãä<ß,2+3�dTH
"/[\ý÷Wä<ß, HTML �tB]º/C
Df+45}, Tornando [10] ����u��q
rstB

R1

R2

R3

A1

A2

A2

A2

A3

A3

A4

é 6: XY archive®��qr,��uË 
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3.1 The Iterative Scheme ����
Referring Page Analysis

f+ iterative��/CD� 871,811­ HTML
�t_� 61,716­qrst/�¸& 7.1%Bûê
1�T/Wkst�å£ 11,558­6�'/Fä�
6�OPÒ�à 30% ,qrst/Wk6�*,

&GæOP"#$%,6�Ñ&OP��6&�

�,WWW��B
é 7êTqrst£6�,�å/YçKê

£OP([�G,qrst6�/?�*qrst

�GÄ��X çKê¬­6�OP,qrst�
GBCDzJ»¼qrst�7£�Ì,6�'/

§j*Ù¼÷�£¢�,6�'/W^¼��aö

÷qrst()è-B

Archive Analysis
�V,"#�G& 550,999 ­/é5 80%,

"#(437,971)&J URL,ê��£/W2gCD
zJÛÜ�ë2+3¹3zJ$%"#Bìí /

Wk"#�å£ 24,117 ­6�'/Fä�6��
OPÒ�à 1/3,"#$%�Q/î 133,337­/
ûê 2�TBWk6�*,&GæOP"#$%,
6�Ñ&OP��6&��, WWW ��B]º
437,971­"#�åI 44,427­qrst'/¬j
­stïÓð* 10­"#$%�QB

é 8êT"#Q�£6�,�å/YçKê
OP([�G,"#�Q6�/?�*"#�Q�

G,Ä��X çKê¬­6�OP"#�Q,�
GB[� /CD»¼"#�Q�7£�Ì,6�

'/§j*Ù¼÷�£¢�,6�'/W^¼��

�aö÷"#�Q()è-B

ê 2: f+ iterative scheme zJ»¼ 24,117 ­
archiveOP3

Rank Host name Archive URLs
1 home.pchome.com.tw 34,134
2 home.kimo.com.tw 23,651
3 www.8bn.com 17,976
4 www.geocities.com 13,607
5 Members.xoom.com 12,295
6 www.netvigator.com 7,549
7 cracks4u.com 7,498
8 www.aceroms.com 6,428
9 members.nbci.com 5,717

10 home1.pchome.com.tw 4,482

Association Analysis
CDÄ8�V 763,816 ­"#Âqrst,

��(associations)B¡­øù��,�¯p¬?;
RÍ£ê 3/”Remove the irrelevant access log”Æâ
¯Íj� disk I/Oîzñ¢ 8%, HTML�d/&
( ) c i ¨ * ; � ”Generate the authority
association”�dÒ 14,008­6
&/?� 42%,6&(5,897){|"#�Q/?�ø
ù , candidate association ò Ò 9% � ( è
,/ ”Generate the candidate association”�d
788,512 ­6&/Æóg 56,189 ­ candidate
referring pages/�¸Æ* 7.1%/ÃWp¬øù,
candidate associationò 91%

³újpx+|* CGI URL,��/é 9S
T"#�Q®[j­6��+��,�ô/�à

85%,"# URL Æ®�+j�B~s�®�+�
�£F 0.5%,"#�QCDò¹ CGI URLBê 3
ST£h+CGI URLEú candidate associationñ
¢ 1.8%/(69,830 + 707,976 – 763,816)/(69,830 +
707,976)/Ã& candidate referring page ñ¢
12.1%/(70,197 – 61,716)/70,197BCDojp»¼
y�6&F¯u�Iî��, Step 6/òÒ¼7,
99%/(70,197 – 61,716 – 91)/(70,197 – 61,716)/i

ê 1: f+ iterative scheme zJ»¼ 11,558­qrs
tOP3.
Rank Host name Referring pages

1 home.kimo.com.tw 5,618
2 Toget.pchome.com.tw 4,330
3 www.geocities.com 1,578
4 home.pchome.com.tw 1,517
5 home1.pchome.com.tw 1,068
6 members.nbci.com 1,023
7 taiwan.cnet.com 784
8 freehomepage.taconet.com.tw 753
9 www.netvigator.com.tw 733

10 members.tripodasia.com.tw 534
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é 7: £ iterative scheme�qrst,�å
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u�I Step 4,ÆòÒ 1%B

Precision Analysis
CD÷\Ò 14 ©Fõ
��
,2+3u

4512��,;RB¬­ö±²ä�+u��â

¯,"#/i¨2+3�$,12§Úâ¯¥�

�B÷�'/2+3ÌÌÃ¤()øù,���u

��@Dâ¯,B�¹CDú¾2+3Zn£j&

,��QR3�V@D�¯,/�]¬­±²³1

��ä´QR/¬´��QR{|"# URLÂ?
qrstB453®¯°%±st,xy>"#,

URL u·@��,QR&)¶·B£ 140 ´±²
�Ä8��,QR& 1,088´B76%��¶·,q

rst/?� 62%,��{|¶·,qrstÂ
¶·,"# URL�i 14%&����,"#
URL/?��& Section 2.3�O,��j*�1­
��3¶·,Zû2+3�â,"#B�jXQR

&±²�j´��QR¶·,�¸¹ 0.72/Ã)�
�,´��|\/�·�Ó¦/ûé 10B

3.2 The Backtracking Scheme ��

��
Referring Page Analysis

£ backtracking \�& 10800 ü,¡^$/
CD� 284,192­ HTML�t_� 42,684­qr
st/�¸& 15%Bûê 4 �T/Wkqrst
�å£ 8,053 ­6�'/Fä�6�OPÒ�à
32%,"#(�st(13,535­)/Wk6�¡¢Â
êj�Í,6�([B

Archive Analysis
�V,"#�G& 429,933 ­/é5 80%,

"#(347,993)&J URL ,ê��£B[�,ê 5
STWk"#�å£ 19,280 ­6�'/Fä�6
��àOPÒ 1/3 ,"#$%�Q/î 114,763
­/Wk6�Âê 2Í,6�([B]ºWk"#
�åI 30,197­qrst'/¬­stïÓ* 11.5

ê 3: iterative scheme�¡­�¯p¬,;R

Step name The
HTML
accesses
before
applying
the step

The found
referring
pages after
applying
the step

The
pages
with
archive
URLs

The found
associations

Remove the
irrelevant
accesses
according
to their
URLs

871,811 802,520 NA NA

Generate
the
authority
associations

14,008 14,008* 5,897* 69,830*

Generate
the
candidate
associations

788,512 56,189* 43,988* 707,976*

Remove the
CGI URLs

70,197 61,716 44,427 763,816

* These results were not processed by the CGI programs
removal.

é 9: £ iterative scheme� archive URL®qr��,�å

ê 4: f+ backtracking scheme zJ»¼ 8,053 ­q
rstOP3.
Rank Host name Referring pages

1 toget.pchome.com.tw 4,330
2 home.kimo.com.tw 3,529
3 home.pchome.com.tw 1,221
4 www.geocities.com 1,141
5 taiwan.cnet.com 781
6 members.nbci.com 593
7 home1.pchome.com.tw 535
8 members.tripodasia.com.tw 496
9 freehomepage.taconet.com.tw 459

10 www.netvigator.com.tw 450

0.56

0.58

0.6

0.62

0.64

0.66

0.68

0.7

0.72

0.74

1 2 3 4 5 6 7 8 9 10

The number of returned results

P
re

ci
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on

é 10: iterative scheme �¬­±²��QR�GÂ�·
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­"#$%�QB

Association Analysis
Ä8�V 554,950 ­"#Âqrst,�

�B¡­�¯p¬,;RÍ£ê 6/”Remove the
irrelevant access log” � ”Genera the authority
association”W�­p¬Â iterative scheme �OV
,([/”Generate the candidate association”�iÒ
270,170 ­6&/hiÆóg 31,586 ­ candidate
referring pages/�¸& 11.7%/]ºWp¬�V,
candidate associationòÒ 87.5%B

³újpx+|* CGI URL ,��/ûF
·/®�+��£F 0.5%,"#CDò¹ CGI
URLBê 7 ST£h+ CGI URL Eú candidate
association ñ ¢ 1% / (69,830 + 490,937 –
554,950)/(69,830 + 490,937)/Ã candidate referring

pageñ¢ 6.4%/(45,594 – 42,684)/45,594BCD»
¼y�6&F¯u�Iî��, Step 13/òÒ¼
7, 96.9%/(45,594 – 42,684 – 91)/(45,594 –
42,684)/iu�I Step 4,ÆòÒ 3.1%B

Backtracking Analysis
é 11STqrstÂ backtracking steps,�

Â�å/) backtracking,���|/W­ýðc
þ$ÓBWKê�7�,qrst£j��,

backtracking step ®�VBé 12 STqrstÂ
backtracking \�,�Â�å/W­é,ýð§Ú
ûFj­ cþ$Ó/Ã&Á�hêT��7�,

qrst£j��, backtracking time®�VB�
jX*�,QR&W­ýðj*ï� ö�/'·

*�­��,Ô��/W^¡^zZÂ2+3,2

+	
*�B£CD,45�/&J���	,2

+3�dTH�¹�i,è�/�7�,2+3&

	ù/�J@D2+67,	
zZô��W­ý

ð/ûRèÚ[,è��i/QR�0ô*kÚ

[/hiCD�¹$Ó,�
&Úô��,B

£é 13�/��,üðST backtracking�
�Â�Vqrst�¸,�Â/) backtracking�
��I 1,\�/³b,�¸¹ 0.68�QR iterative
zJ�V�*,qrst/) backtrackingß²�
\�¸µ�I iterative ,�¸/��,�ðêT
backtracking ��Â backtracking Z�V,stò
¼7st�¸,�ÂB�¶ðÈI backtracking
step=4� ratio=0.43/) backtrackingß²�\�¸

ê 5: f+ backtracking scheme zJ»¼ 19,280
­ archive OP3.
Rank Host name Archive URLs

1 home.pchome.com.tw 29,169
2 home.kimo.com.tw 20,425
3 www.8bn.com 16,582
4 www.geocities.com 11,132
5 members.xoom.com 9,988
6 cracks4u.com 7,498
7 www.netvigator.com.tw 6,750
8 www.aceroms.com 4,880
9 members.nbci.com 4,780

10 www.soft999.com 3,559

ê 6: backtracking scheme �¡­�¯p¬,;R
Step name The HTML

accesses
before
applying
the step

The found
referring
pages after
applying the
step

The
pages
with
archive
URLs

The
found
asso-
ciations

Remove the
irrelevant
accesses
according
to their
URLs

871,811 802,520 NA NA

Generate
the
authority
associations

14,008 14,008* 5,897* 69,830*

Generate
the
candidate
associations

270,170 31,586* 26,435* 490,937*

Remove the
CGI URLs

45,594 42,684 30,197 554,950

* These results were not processed by the CGI programs
removal.
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µ�I 1B
£é 14�/��,üðST backtracking\

�Â�Vqrst�¸,�Â/) backtracking\
�¹ 300ü\/³b,�¸¹ 0.30�QR iterative
zJ�V�*,qrst/) backtracking\�ß
²�\�¸µ�I iterative,�¸/��,�ðê
T backtracking\�Â backtrackingZ�Vstò
¼7st�¸,�ÂB) backtracking\�ß²�
\�¸µ�I 1B

Precision Analysis
¹Ò45 backtracking £³�¡^$,;

R/CD, backtracking step=1 � backtracking
time=10,800ü/?Á,¶tû iterativeBW­��
� 30,976 ­ HTML 6&��V 21,051 ­qrs
t/�Vqr6&,�¸¹ 68%B£ 140 ´±²
���,QR* 1,055´B78%��¶·,qrs
t/62%��¶·,qrstÂ¶·,"# URLB
ûF/16%����"# URL & I Section2.3
O�,î��j*�1­��3Ù¼¶·,ZV

2+3�â,"#Bûé 15ST/±²�j´�
�QR¶·,�¸¹ 0.71/Ã)��,´��|
\/�·�Ó¦B

4 ����
J$�Ô8��,�!EF�I"#$%-

.�·,��

4.1 Archie
Archie [2][3] &  School of Computer

Science, McGill University �»/Eú Bunyip
Information Systems Inc. Canada���BW��®
�¹&�£ FTP M-N3"#,³*;��B2
+3Ã¤7�Ñ¼7"�/i Archie ôñ�*�
�Ä"#, FTP�Í�uB

ê 7: ProxyFTP, CFTP and FTP servers,�¥

ProxyFTP CFTP
FTP

servers
Archive object
type (by source)

WWW/FTP FTP FTP

Archive list for
Archie

Yes No Yes

Description
searching

Yes No No

User interfaces

A public
archive

direc tory
and search
functions

Search
functions

A public
archive

direc tory

Archive
classification
quality

Poor
Not

avai lable1 Good

Remote FTP site’s
directory listing

No Yes No

Management
overhead

Lit t le Lit t le Normal

1. CFTP does not provide a public archive directory.

Archie ��"#,��&>? �L3OP
j­ FTP�Íê)a"#Íê,uÇ/Ü(Archie
, retrieve component J�����¤Íê�,
FTP ��/dg"#Íê ls-lR(.gz)Ñ0 �s�
��� FTP �,GH/��øù"#ÍêBparse
componenteh+?�Ú#¯,7D/§¨o��
��É>ØÙBArchie,F¯��&ß�`jÝ�
���j�èWeb� "#��B

0.56

0.58

0.6

0.62

0.64

0.66

0.68

0.7

0.72

0.74

1 2 3 4 5 6 7 8 9 10
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4.2 CFTP
Caching FTP server (CFTP) [8]  Mark

Russell� Tim Hopkins £ 1998áO�BCFTPz
J`jÝ FTP�j�P2+3$%"#B÷�'/
CFTPOP FTP proxy,YZ/0 6&9·2+
3Ã¤ FTP ��/hú CFTP ôÍ�G,  FTP
�,"#�GHB)23Zd!$%,"#\/

CFTPô%±"#&)£��,cd�/ûR*µ
ñcd�,"#���2+3/)¤µ�ð"G,

FTP �$%§cd"#Bê 7 Í�Ò ProxyFTP,
CFTP�óË FTP�,�¥B

5 ��
"#$%& Internet j­�¯,-.B01

2+34567$%89:;/<=
�>?@�

A
�BCDEF}ÒO�ûr�#67cdM-

N,YZuOP"#$%-.B~s�CDO��

^���67cdM-N��V"#,qrs

t/uvw"#,2+BIterative��¡¢zJ�
V�*£67cdM-N�,qrst/i

backtracking ��¤zJ¥¦,a~�Vqrs
tB³úCD���V,qrst/§¨J 14©
2+345?;gB��QRST£ iterative��
�/±²��QR�j´µ¶·,�¸¹ 0.72/£
1,088 ´��QR�¶·,�¸¹ 0.62B]º, C
D»¼J backtracking���CD½¾,QR¿À
1/Á�j´µ¶·,�¸¹ 0.71/i�*��Q
R¶·,�¸¹ 0.62/ÃÁâ¯45, HTML"
#ÅÆ* iterative��, 1/26B�]/$�·�Ú
&³�?,rÕ/¤ backtracking��¹��qr
st,¥%á&��B'uCD�(�#_Z�)

,î��/JOb��,�·�B'uCD�(�

#_Z�),î��/JOb��,�·�B

��
*+�,-�./	01ô23, �(45

NSC 90-2213-E-008-045.
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