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(57) ABSTRACT 

In a search engine server, a method for searching for data in 
a data network comprising hyperlinked pages comprising 
the steps of (1) receiving an initial set of network addresses 
for pages in the data netWork; (2) receiving a non-negative 
integer, N, specifying a chain length; (3) receiving a set of 
at least one search argument comprising search criteria; and 
(4) performing a search Wherein all pages linked to said 
initial set of addresses by a chain of distance less than or 
equal to N are examined for compliance With the search 
criteria, and all pages meeting such criteria are returned as 
successful objects of the search. According to optional 
embodiments, the foregoing method can be implemented as 
a computer readable medium With instructions for perform 
ing the above steps, as an application program, or a broWser 
resident at an end user’s computer system. It is also possible 
to implement as a special purpose information handling 
system. 
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NETWORK INTERACTIVE SEARCH ENGINE 
SERVER AND METHOD 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application relates to an invention similar to 
that in a Patent Application having attorney docket BC9 
99-005, With the same inventors as identi?ed above com 
monly assigned hereWith to International Business 
Machines. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The invention disclosed broadly relates to the ?eld 
of computer networks, and more particularly relates to the 
?eld of search methods for the World-Wide Web (WWW or 
simply, the Web). 

[0004] 2. Description of the Related Art 

[0005] The Internet is a global netWork of computers and 
computer netWorks that all linked communicate by virtue of 
the Internet Protocol (IP). The IP is a packet-sWitched 
communications protocol. In such protocols the information 
to be transmitted is broken up into a series of packets (i.e., 
sets of data) that are encapsulated in a sort of electronic 
envelope (the packet) including a portion called a header 
that includes ?elds for identifying the source of the trans 
mission, the destination, and other information about the 
data to be delivered to the destination (called the payload). 
A popular application for the Internet is to access the Web 
Which uses a protocol called HTTP (HyperText Transfer 
Protocol) by client units for connecting to servers in the 
Web. A client unit (e.g., a microcomputer unit With a 
communication subsystem connected to the Internet) 
invokes the HTTP by simply typing a “http://” pre?x With 
the desired Web address. Once the connection is made to the 
desired Web site, the user (or client) can access any docu 
ment stored on that site that is available to that user. The 
interface used by the client is an application program called 
a Web broWser (the Netscape and Explorer broWsers are 
popular examples). The broWser establishes hypertext links 
to the subject server, enabling the user to vieW graphical and 
textual representations of information provided by the 
server. 

[0006] The Web relies on an interpretative scripting lan 
guage called HTML (HyperText Mark Up Language) Which 
With Web-compliant broWsers are capable of rendering text, 
graphics, images, audio, real-time video, etc. HTML is 
independent of client operating systems. So HTML renders 
the same content across a Wide variety of softWare and 
hardWare operating platforms. SoftWare platforms include 
WindoWs 3.1, WindoWs NT, Apple’s Copeland and Macin 
tosh, and IBM’s AIX and OS/2, HP Unix, etc. Popular 
compliant Web-BroWsers include Microsoft’s Internet 
Explorer, Netscape Navigator, Lynx and Mosaic. The 
broWser interprets links to ?les, images, sound clips, etc. 
through the use of hypertext links. Upon user invocation of 
a hypertext link to a Web page, the broWser initiates a 
netWork request to receive the desired Web page. 

[0007] Users of the Internet are faced With an ever 
increasing number of sites, each containing varied informa 
tion. This results in dif?culty ?nding the desired informa 
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tion. Among commonly used tools for locating information 
are the so-called search engines or portals to the Internet. 
These sites provide various indexes to other sites. Search 
engines use craWlers or spiders, programs having their oWn 
sets of rules, to index pages on the Web. Some of these 
folloW every link on every page they ?nd. Others ignore 
some kinds of links. 

[0008] A common problem With the general Internet 
search is that often too many result pages are returned and 
many of these have loW relevance to the search request 
issued by the end-user. Typically, the search engines used in 
corporate sites are not as poWerful as the Internet search 
engines and typically provide less information than is desir 
able. 

[0009] Finding information on the Internet, or on corpo 
rate intranets, can be a daunting task. Even targeted searches 
frequently result in hundreds or thousands of hits. Many 
producers of Web pages intentionally use techniques to 
cause their pages to be displayed as a result of searches 
Which are not really pertinent. This results in too much 
information, much of it not useful. In addition, many Web 
domains have other links buried Within their pages, and 
restricting a search to a speci?c Web domain results in 
ignoring information contained in these links. This results in 
too little information. Thus, there is a need for a search 
process producing more directly useable results. 

[0010] Corporate sites frequently employ a search engine 
to alloW users to search their corporate pages. These search 
engines are often less effective than desirable or lack 
advanced features of more generic search engines. At times, 
end users desire information Which is in related sites, 
perhaps business partners, etc., Which is not contained 
Within the corporate pages and Which Will not be displayed 
as a result of the corporate page search. Some search 
engines, such as Hotbot, alloW a user to specify a domain, 
but do not then search the related sites. 

[0011] Accordingly, there is a need for a system for 
searching the Internet that limits the search results and 
Which overcomes the above problems and produces more 
directly useful search results. 

SUMMARY OF THE INVENTION 

[0012] Brie?y, according to the invention, a method for 
searching for data in a data netWork comprising hyperlinked 
pages comprising the steps of (1) receiving an initial set of 
netWork addresses for pages in the data netWork; (2) receiv 
ing a non-negative integer, N, specifying a chain length; (3) 
receiving a set of at least one search argument comprising 
search criteria; and (4) performing a search Wherein all 
pages linked to said initial set of addresses by a chain of 
distance less than or equal to N are examined for compliance 
With the search criteria, and all pages meeting such criteria 
are returned as successful objects of the search. 

[0013] According to optional embodiments the foregoing 
method can be implemented as a computer readable medium 
With instructions for performing the above steps, as an 
application program, or a broWser resident at an end user’s 
computer system. It is also possible to implement as a 
special purpose information handling system. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] FIG. 1 is an illustration of a typical Internet Web 
page. 
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[0015] FIG. 2 is an illustration of typical Internet Web 
page linkage showing a results page produced by a search 
engine and links to other sites. 

[0016] FIG. 3 shoWs a simpli?ed con?guration of an 
information handling system suitable for performing a 
search method according to the invention. 

[0017] FIG. 4 is a simpli?ed ?oW chart for four basic 
processes according to the invention. 

[0018] FIG. 5 is a How chart illustrating the ?rst process 
shoWn in FIG. 4. 

[0019] FIG. 6 is a How chart illustrating the second 
process of FIG. 4. 

[0020] FIG. 7 is a How chart illustrating the third process 
of FIG. 4. 

[0021] FIG. 8 is a How chart illustrating the fourth process 
relating to presenting the URL list to the user. 

DETAILED DESCRIPTION OF AN 
EMBODIMENT 

[0022] In FIG. 1 We shoW a typical Internet search result 
page 100 that may have been produced from a search inquiry 
using any of the popular search engines such as AltaVista, 
Lycos, EXcite or any others. It may contain headers and 
footer information 102, graphic pictures and animation 104, 
and typically contains teXt information 106 and 110. It also 
typically contains other “hot links” (URL references 108 
With the appropriate supporting logic to alloW a user to 
“click” on the address or phrase and have the broWser 
initiate a call to that location). Depending on hoW precise the 
original search arguments Were, and hoW many references 
exist, the number of pages returned may be small or very 
large, as noted earlier. 

[0023] Apictorial representation of the results of a typical 
search are shoWn in FIG. 2. The initial search results are 
shoWn in the Initial Page 202. Page 202 shoWs three netWork 
addresses (URLs 1-3). Each URL points at (or links to) a 
different page. The page at URL-1 points to page 204; the 
page at URL-2 points at page 210; and the page at URL-3 
points at page 206. Each of these pages, comprise URLs that 
identify pages that link to other pages. 

[0024] Pages 202, 206 and 208 are all Within the same site; 
Whereas pages 204, 210 and 212 are in other sites. Pages 
point to other pages, With URLs that again point to other 
pages, and often loop back to pages already referenced. 

[0025] FIG. 2 can be thought of as a tree, With a “root” 
(the ?rst page found, page 202) and “branches” (the neXt 
layer of pages that page 202 references, pages 206, 204,and 
210), With more branches that each of these pages reference, 
etc. 

[0026] Referring to FIG. 3, there is shoWn an illustration 
of the softWare and hardWare con?guration for a search 
engine 300 according to an aspect of the invention. The 
search engine 300 comprises a plurality of softWare appli 
cations 302 including a server application 304 operating in 
accordance With the invention. The con?guration 300 also 
includes a WindoWs NT Operating System 306 comprising 
a 32-bit shell 308 and a WindoWs core 310 for interacting 
With the applications programs. The WindoWs NT Operating 
System 306 comprises a virtual machine manager 312, an 
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installable ?le manager system/ I/O support/ Winsock Sup 
port module 314, and a con?guration manager. The Oper 
ating System 306 also includes a universal driver 318 for 
interacting With various device drivers 320, each provided 
by an OEM (original equipment manufacturer) each for 
driving a plurality of OEM devices 322 (e.g., a printer, CD 
ROM drive, and communications card). Other conventional 
hardWare and softWare components for information han 
dling systems is included but not shoWn, for purposes of 
simplicity. The server 300 also includes a database 324 
containing information on all or substantially all of the 
contents of the Internet. This data collection is possibly 
made by a Web craWler or other program that automatically 
retrieves data from the Internet or the Web. The database 324 
enables the search engine 300 to perform all of the required 
searching Without having to search other sites in the Internet. 
The processing poWer of the search engine 300 is great 
enough to produce fast results for the user, thus enhancing 
the interactive aspect of tree searches according to the 
invention. 

[0027] In a method according to one aspect of the inven 
tion, the server application 304 alloWs for standard search 
classi?cations and operators. This includes any terms, Bool 
ean operators such as AND, OR, NOT, NOR, etc; and also 
alloWs a “starting location” parameter. The application 304 
includes program instructions for performing any of various 
methods according to the invention. 

[0028] For simplicity, the application is shoWn as a search 
engine server application running on a WindoWs NT system. 
HoWever, the application could run as a client and on any 
operating system such as WindoWs, NetWare, UNIX, or IBM 
OS/2, since all modern operating systems have the ability for 
applications to pass messages among the applications they 
support. 

[0029] In FIG. 4 We shoW a simpli?ed ?oWchart illustrat 
ing a method for performing a search according to the 
invention. The method comprises four principal operations 
400, 500, 600, and 700. Operation 400 comprises various 
steps (see FIG. 5) for generating a search argument to be 
sent to a search engine. Operation 500 relates to determining 
the parameters of a tree search. Operation 600 relates to 
building the search tree. Operation 700 relates to presenting 
the user With a choice of a verbose (full tree) list of search 
results or a list of root search results only. The chart shoWs 
that the process may proceed from operation 500 directly to 
operation 700 (if no tree search is selected) or may proceed 
to operating 600 and then operation 500 and on to operation 
700. 

[0030] Referring to FIG. 5, there is shoWn detail of the 
process of block 400. In step 402, the search engine receives 
search arguments and any location restriction. A decision 
404 is then made to determine Whether the search should be 
restricted to speci?c domains or locations. If it is not 
restricted, in step 408, a search is performed. The “required 
location” parameter is an option for the user to limit (or 
restrict) the search to a given site or set of sites. If the search 
is restricted, then in step 406, the domain ?lters are stored 
for later use, and the process continues at step 408. In step 
410 the URLs not on the restriction list are discarded. 

[0031] Referring to FIG. 6, the process 500 begins at 
decision 502 Wherein a determination is made to establish 
Whether client categoriZation has been requested. If it has, 
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then step 504 orders the search results by URL group (.com, 
.org, etc), by name Within the group, and by most senior 
URL to least senior URL name. We de?ne most senior as the 
page With the least number of additional slashes after the 
“.com” or other quali?er. 

[0032] In step 506 the user receives the grouped search 
results and is alloWed to select/deselect URLs for the next 
step. This step occurs in response to a negative determina 
tion in decision 502 or directly folloWs step 504. Thus, the 
application 304 (optionally) displays the clustered list and 
alloWs the user to select/deselect clusters ordered to continue 
to operate upon. For instance, the user could command the 
application to discard the “.gov” clusters and the clusters of 
the form “.org” since the user may not be looking for 
information from the government or organiZations at this 
time. In decision 508, a determination is made as to Whether 
a tree search has been selected. If not, the process continues 
at decision 702 in FIG. 8. If a tree search has been selected, 
the process is continued at step 510. In step 510, the 
application 304 prompts the user for “N”, the length of the 
chain of links to be used in the tree search, and the search 
arguments to be used in the tree search. 

[0033] Operation 600 provides the tree search. The ?rst 
time through, We use the list of URLs produced in operation 
500 as our tree list. In steps 602-606 We use the tree list of 
URLs, examine the page associated With each URL on the 
list, and add any neW URLs contained on those pages to the 
tree. Step 606 is the decision step Where We determine 
Whether We have exhausted the list of URLs We began With 
in step 602, or Whether there are more uninspected pages 
associated With the list. 

[0034] In step 608 the search tree is examined for dupli 
cate links to the same page and these duplicates are elimi 
nated from the list. The process continues at decision 610. In 
step 610, We determine if We have completed N iterations, 
that is folloWed the URLs to a chain N deep. If We have not, 
We continue the process in step 602, and folloW each of the 
URLs on the tree for one more step. This increases the chain 
length by one. If in step 610, We conclude that We have 
completed the chain of length N, a URL list is produced in 
step 612. In step 614, We examine the pages referenced on 
this list to see if they meet the search criteria. We reject those 
pages not meeting the search criteria and output the list of 
URLs that do meet the search criteria. This list is output to 
operation 700 (FIG. 4) With the details shoWn in FIG. 8. 
Referring to FIG. 8, operation 700 begins With a decision 
702 Wherein it is determined Whether the user has selected 
a verbose list. If yes, then in step 704 all links resulting from 
the search tree are shoWn. If not, then in step 706 only the 
most senior links are shoWn in the list of references (this is 
called a “terse” list). 

[0035] An alternative embodiment is to alloW this process 
to run on an application Within the client. The client appli 
cation Would accomplish process 400, FIG. 4, by calling on 
a Web broWser to use conventional search engines to per 
form the search in step 408. 

[0036] This methodology alloWs the user a great deal of 
?exibility in hoW a search is conducted. For example, if a 
search is ?rst undertaken Without using this application, and 
a reasonably small number of hits is returned, the search data 
can be examined the same Way it is today, essentially by 
serial examination of each page URL returned. If a large 
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number of hits is returned, the original search arguments 
could be given to the neW application, either by reentering 
them or by using the clipboard function (or its equivalent), 
and then running the application to reduce the number of hits 
While increasing the relevancy of those ?nally returned. 

[0037] This invention supports extending the search to 
reach all the URLs reachable from a given URL, or to 
restrict the search to a speci?c targeted location. 

[0038] Although a speci?c embodiment of the invention 
has been disclosed, it Will be understood by those having 
skill in the art that changes can be made to this speci?c 
embodiment Without departing from the spirit and scope of 
the invention. The scope of the invention is not to be 
restricted, therefore, to the speci?c embodiment, and it is 
intended that the appended claims cover any and all such 
applications, modi?cations, and embodiments Within the 
scope of the present invention. 

We claim: 
1. In a search engine server, a method for searching for 

data in a data netWork comprising hyperlinked pages, the 
method comprising: 

receiving a non-negative integer, N, specifying a chain 
length; 

receiving a set of at least one search argument comprising 
search criteria; and 

performing a search Wherein all pages linked to an initial 
set of netWork addresses by a chain of distance less than 
or equal to N are examined for compliance With the 
search criteria, and all pages meeting such criteria are 
returned as successful objects of the search. 

2. The method of claim 1 Wherein the initial list is chosen 
by the end user by selection from a basis list of netWork 
addresses. 

3. The method of claim 2 Wherein the basis list is sorted 
(client categoriZation) to facilitate the end user editing of the 
netWork addresses. 

4. The method of claim 2 Wherein the basis list is received 
as a result of a search obtained by sending search criteria to 
at least one other search engine. 

5. The method of claim 1 Wherein the pages representing 
successful objects of the search are further edited by the end 
user. 

6. The method of claim 5, Wherein the pages representing 
successful objects of the search are sorted (client categori 
Zation) to facilitate the user editing of netWork addresses. 

7. The method of claim 5 Wherein the pages representing 
successful objects of the search are presented to the end user 
in the hierarchical structure of the links to facilitate editing. 

8. The method of claim 1 Wherein pages that can be 
reached by a chain of less than N are removed from the 
output. 

9. The method of claim 1 further comprising: 

providing the user With a choice of a verbose or terse list 
of tree search results. 

10. The method of claim 9 further comprising: 

displaying all links produced by the tree search When the 
display of the verbose list has been selected. 

11. The method of claim 9 further comprising: 

displaying only the most senior links When the display of 
a terse list has been selected. 
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12. The method of claim 1 wherein the network comprises 
the Internet and the addresses comprise Uniform Resource 
Locator references (URLs). 

13. A computer readable medium comprising program 
instructions for a search engine, Wherein the instructions are 
for: 

receiving a non-negative integer, N, specifying a chain 
length; 

receiving a set of at least one search argument comprising 
search criteria; and 

performing a search Wherein all pages linked to an initial 
set of addresses by a chain of distance less than or equal 
to N are examined for compliance With the search 
criteria, and all pages meeting such criteria are returned 
as successful objects of the search. 

14. The computer readable medium of claim 13 Wherein 
the initial list is chosen by the end user by selection from a 
basis list of netWork addresses. 

15. The computer readable medium of claim 14 Wherein 
the basis list is sorted (client categorization) to facilitate the 
end user editing of the netWork addresses. 

16. The computer readable medium of claim 14 Wherein 
the basis list is received as a result of a search obtained by 
sending search criteria to at least one search engine. 

17. The computer readable medium of claim 13 Wherein 
the pages representing successful objects of the search are 
further edited by the end user. 

18. The computer readable medium of claim 17 Wherein 
the pages representing successful objects of the search are 
sorted (client categorization) to facilitate the user editing of 
netWork addresses. 

19. The computer readable medium of claim 17 Wherein 
the pages representing successful objects of the search are 
presented to the end user in the hierarchical structure of the 
links to facilitate editing. 

20. The computer readable medium of claim 13 Wherein 
pages that can be reached by a chain of less than N are 
removed from the output. 

21. The computer readable medium of claim 13 further 
comprising: 

providing the user With a choice of a verbose or terse list 
of tree search results. 

22. The computer readable medium of claim 21 further 
comprising instructions for displaying all links When the 
display of the verbose list has been selected. 

23. The computer readable medium of claim 21 further 
comprising instructions for displaying only most senior 
links When the display of a terse list has been selected. 

24. The computer readable medium of claim 13 Wherein 
the netWork comprises the Internet and the addresses com 
prise Uniform Resource Locator references (URLs). 
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25. A search engine for a data netWork, comprising 
hyperlinked pages, the server comprising: 

means for receiving a non-negative integer, N, specifying 
a chain length; 

means for receiving a set of at least one search argument 
comprising search criteria; and 

means for performing a search Wherein all pages linked to 
an initial set of addresses by a chain of distance less 
than or equal to N are examined for compliance With 
the search criteria, and all pages meeting such criteria 
are returned as successful objects of the search. 

26. The search engine of claim 25 further comprising a 
database containing a copy of a portion of the data in the data 
netWork. 

27. The search engine of claim 25 Wherein the initial list 
is chosen by the end user by selection from a basis list of 
netWork addresses. 

28. The search engine of claim 27 Wherein the basis list 
is sorted (client categoriZation) to facilitate the end user 
editing of the netWork addresses. 

29. The search engine of claim 27 Wherein the basis list 
is received as a result of a search obtained by sending search 
criteria to at least one search engine. 

30. The search engine of claim 25 Wherein the pages 
representing successful objects of the search are further 
edited by the end user. 

31. The search engine of claim 30 Wherein the pages 
representing successful objects of the search are sorted 
(client categoriZation) to facilitate the user editing of net 
Work addresses. 

32. The search engine of claim 30 Wherein the pages 
representing successful objects of the search are presented to 
the end user in the hierarchical structure of the links to 
facilitate editing. 

33. The system of claim 25 Wherein pages that can be 
reached by a chain of less than N are removed from the 
output. 

34. The search engine of claim 25 further comprising: 

means for providing the user With a choice of a verbose 
or terse list of tree search results. 

35. The search engine of claim 34 further comprising: 

means for displaying all links produced by the tree search 
When the display of the verbose list has been selected. 

36. The search engine of claim 34 further comprising: 

means for displaying only the most senior links When the 
display of a terse list has been selected. 

37. The system of claim 25 Wherein the netWork com 
prises the Internet and the addresses comprise Uniform 
Resource Locator references (URLs). 

* * * * * 


