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An Efficient Crawling Method for Finding Moved Web Pages

NATSUMI SAWA,t ATSUYUKI MORISHIMA," TOSHINARI 1IDA, .2
SHIGEO SUGIMOTO! and HIROYUKI KITAGAWA*t

The World Wide Web has become an indispensable medium in our society. The integrity of
its contents, however, is not always maintained because of its distributed architecture. As an
effort to support the maintenance of the integrity, we have been tackling the problem of finding
moved Web pages when the movement causes broken Web links. Our previous experiments on
the problem showed that many moved Web pages can be found at the Web sites that the Web
pages were originally located at. Therefore, crawling through the Web site is an effective way
to find moved Web pages. But naive crawling methods would take huge costs when the size of
the Web site is large. This paper proposes a novel crawling algorithm that visits Web pages in
an efficient order so that it requires a fewer number of page accesses to find the destinations of
moved Web pages. Our experimental results showed that our proposed algorithm is effective.
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Fig.2 Example of a link path.
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Input: 000000000 P
Output: 00000000 ResultPathSet
000000000000000 AnchorListSet
1 Global Set candidates={}; // ¢; 000000
2 Global Set searched-set={};
// 0000000000 URLOOO
3 Global Set ResultPathSet={}; // 000000000000
4 Global Set AnchorListSet={}; // 000000000000
5 Global int maz=N; // PathGrow 000000000
6 Global URL ug; // 0000000 URL
7 void PathFind(uepnq){
8 List P = [uengl; // 00000 PO [ugpg] 0000

9 ug = getroot(uenqg); // teng 00 uvo 00000
10 // wenq 000000000000000

11 candidates.addAll(cut_dir(uenqd));

12 // 00 PathGrow 00000

13 PathGrow(P,[]);

14 }

15 void PathGrow(P,anchors) { // P O anchors 0000
16 max = mazx — 1;

17 if (maxz > 0) {

18

19 URL u; = P.getFirst(); // P 000000000
20 if (!searched_set.contains(u;)) {

21 List U = containedURLs(u;); // URL 00O
22 candidates.add(U);

23 searched_set.add(u;);

24 }

25 // candidates 00 w; 000000 c; O0DOOOO
26 Set upper-set={}; // 0000 ¢; 00O

27 for each c; in candidates {

28 //CjDuiDDDDDDDDDDDDDDDD
29 if (¢ — ug) {

30 if (cj =ug) { // ¢j 0 up 000000DOOD
31 P.addFirst(c;);

32 anchors.addFirst(anchor(c; - u;));
33 ResultPathSet.add(P);

34 AnchorListSet.add(anchors);

35 } else {

36 // w;—1 00000 upper_set 000

37 upper-set.add((c;,anchor(c; - u;),null));
38 1

39 1

40 }

41 for each (¢, ay, null) in upper_set {

42 // 00000000000000

43 scorep, = Check(cp,u;);

44 upper_set.update(cg, ag, scoreg); // DO0O0000
45 }

46 List sortedList = sort(upper_set);

47 // 000000

48 for each (¢, ay, scorey) in sortedList {

49 P.addFirst(cg);

50 anchors.addFirst(ay);

51 PathGrow(P, anchors);

52 P.removeFirst();

53 anchors.removeFirst();

54 1

55 1

56 return;

57}

04 0D00O0O0O0OODOO0OOOOOOOOOOOOOO
Fig.4 Pre-movement phase: the algorithm for finding
link paths.
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Fig.5 Crawling algorithm using link paths.
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Fig.6 Topological sort of a url collection.
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Input:

00000000 Set ResultPathSet={Py,Ps,- -

000000000000 Set AnchorListSet =
[anchorsy, anchorsa, . . .]

Output: 000000 URL 000 candidates

“Pn},

1 Global List candidates=[];// 00000
Global int page=N; // 00000000

N

3 List crawl(ResultPathSet,AnchorListSet){

4 List of URLs OrderedURLs =

5 TopologicalSort(Result PathSet);

6 for each u; in OrderedURLs {

7 traverse(u;, anchors);

8 }

9 return candidates;

10 3}

11 void traverse(u,anchors) {

12 Queue g9 = []; // 000

13 Stack st = [|; // 0000

14 qo-enqueue((u,match)); // 000000

15 st.push(qp); // 0000000

16

17 while(!st.empty()) {

18 //00000000000000000

19 if (candidates.size() > page) break;

20

21 Queue g1 = st.pop();// 00000000

22 (u, flag) = qi.dequeue(); // url0 1 00000

23

24 if (lcandidates.contains(u)) {

25 candidates.add(u); // 00000000000

26 List A = u.getAnchors(); //«w 00000000000

27 List M = anchor_match(A, anchors);
//000000000000000000

28 List UM = A - M;
//000000000000000000

29

30 Queue g2=[;

31 Queue g3=1);

32 if (flag = match) {

33 if(!q1.empty()) st.push(q1);

34 }else { // flag = unmatch

35 if(!q1.empty()) g2 = q1;

36

37 g2.enqueue((U M ,unmatch));

38 g3.enqueue((M ,match));

39

40 // 0000000

41 if (!g2.empty()) st.push(ga);

42 if (!g3.empty()) st.push(gs);

43 }else {

44 if (g1 .empty()) st.push(qy);

45

46 1

47 }

07 0DO00O0OO0OO0ODOOODOOOOOOOOOO0O0
Fig.7 Post-movement phase: the crawling algorithm.
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Fig.8 Switching of the breadth-first and depth-first
searches.
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