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57 ABSTRACT 

A method establishes page links between pages on the 
Internet. Individual sites (collections of pages) include dedi 
cated links pages that consolidate links to other sites. The 
links page associated with a given site (the first site) includes 
an “add link' button that, when selected, allows an owner of 
a Second site to add a link to the linkS page. The new link can 
be used to establish a link from the linkS page to the Second 
Site. To ensure reciprocity, the method also includes prompt 
ing the owner of the Second Site for a link back to a page of 
the first Site and later checking the Second site for the link 
back. 

30 Claims, 8 Drawing Sheets 
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METHOD FOR CREATING AND 
MAINTAINING PAGE LINKS 

BACKGROUND INFORMATION 

The World-Wide Web (the Web) is composed of a vast 
number of uniquely addressed “pages” of information avail 
able on the Internet. The unique addresses, conventionally 
known as Universal Resource Locators (URLS), make it 
easy to establish links between related pages. Information on 
a given page may be linked to related information on a 
Second page by providing a "link Specifying the URL of the 
Second page. Such links are typically represented as high 
lighted text or graphic representations that may be Selected 
using a mouse-type pointer (a "mouse”). Users move 
between pages on the Internet by Selecting linkS according 
to the users interest. 

Suppose for instance that a user is viewing a page 
maintained by a bookStore and happened upon a discussion 
of bicycling, and further Suppose that the discussion 
includes a link to another page containing further informa 
tion on bicycling. Such a link could be identified by the term 
“bicycling” being highlighted within the text of the book 
Store page. The user could then Select the “bicycling” link to 
view the page of information pointed to by the “bicycling” 
link. This bicycling page may include, for example, a list of 
bike shops. Similarly, the user could select a link on the “list 
of bike Shops' page and move to another related page, Such 
as a page related to a specific bike Shop. This method of 
moving from page to page on the Internet in Search of 
information is commonly referred to as “surfing the Net.” 

In the foregoing example, an owner of a bike Shop might 
view the bookstore’s “list of bike shops' page and desire to 
have a link included on that page pointing to a page 
maintained by the owner's bike shop. Customers could then 
be referred to the bike shop from the bookstore's pages. 
Conventionally, the owner of the bike shop contacts the 
bookstore, for example, via electronic-mail (e-mail), 
telephone, or mail, and requests that a link to the bike shop 
be included in the bookstore’s “list of bike shops' page. An 
individual at the bookstore might then manually edit the “list 
of bike shops' page to add a link to the bike Shop. 

In return for providing a link to the bike Shop, the 
bookstore would likely require a link from the bike shop 
back to the bookStore So that users accessing bike-shop 
pages would be referred to the bookstore (for example, to 
Search for books on bicycling). To accomplish Such a return 
link, the bookStore would typically communicate with the 
bike Shop to specify an address of a page of the bookStore 
to which the bike store should provide a link. 

Unfortunately, it is possible that either the bookstore 
and/or the bike Shop will neglect to establish the agreed upon 
linkS. Further, the tasks of communicating between the bike 
shop and bookStore and manually adding links are time 
consuming. A more equitable and less time consuming 
method of establishing reciprocal links between pages is 
therefore desired. 

SUMMARY 

A method establishes reciprocal page links between pages 
on the Internet. According to the method, individual Sites 
(collections of pages) include dedicated links pages that 
contain lists of links, primarily to other sites. The linkS page 
associated with a given site (the first site) includes an “add 
link” button that, when selected, allows an owner of a 
Second Site to add a link to the linkS page of the first site. The 
new link can be used to establish a link from the linkS page 
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2 
to the Second Site. To ensure reciprocity, the method also 
includes prompting the owner of the Second Site for a link 
back to a page of the first site and later checking the Second 
cite for the back link. 

This Summary does not purport to define the invention. 
The invention is defined by the claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a graphical representation illustrating an 
embodiment in accordance with the present invention; 

FIG. 2 is a flow chart illustrating the embodiment of FIG. 
1; 

FIG. 3 is a flow chart illustrating another embodiment; 
FIG. 4 illustrates a dedicated links page 400; 
FIG. 5 is a flow diagram illustrating a method used to 

create a links page Similar to linkS page 400, 
FIG. 6 is a flow chart illustrating a method of editing an 

existing links page, 
FIG. 7 is a flow chart that describes a method of auto 

matically checking links, and 
FIGS. 8A through 8C are schematic diagrams of repre 

Sentative physical implementations in accordance with the 
present invention. 

DETAILED DESCRIPTION 

FIG. 1 is a graphical representation and FIG. 2 is a flow 
chart illustrating an embodiment in accordance with the 
present invention. A first site 1 (for example, a site main 
tained by a bookStore) has multiple pages and a Second Site 
2 (for example, a site maintained by a bike shop) has 
multiple pages. ASSume for this example that the book 
Store's pages are maintained on a Server of the bookStore and 
that the bike shop's pages are maintained on a Server of the 
bike Shop. One or more pages of bookStore Site 1 contain a 
link (an "add link’ link) for adding a link to a page 
designated by a user accessing bookStore Site 1. In the 
example of FIG. 1, page A includes a graphically repre 
sented "add link' link 3. 

For illustrative purposes, the term “site” refers to one or 
a collection of related pages, typically maintained by a 
Single entity, or owner, that maintains authority over the 
content of the Site. For example, the bookStore's intercon 
nected and related pages together form bookStore site 1, 
while the bike shop's interconnected and related pages 
together form bike-shop Site 2. In the present example, the 
bookStore pages exist on one server and bike shop pages 
exist on another; however, this is not required. The physical 
location of the various pages, forms, and Software are not 
important So long as the pages are linked. For example, the 
bookStore and bike Shop pages could exist on a single Server, 
or each of the pages could exist on Separate Servers. 
A simple example provided with reference to FIG. 2 

illustrates Some of the benefits of the embodiment of FIG. 1. 
ASSume that the bike-shop owner is viewing the bookStore's 
page A (Step 1). If the bike-shop owner wishes to add a link 
from the bookStore's page A to bike-shop Site 2, then the 
bike-shop owner could select the “add link' link 3 on page 
A (Step 2). Such selection is accomplished by activating link 
3 using e.g. a mouse. 
The first link information associated with link 3 accesses 

a “form” 4 (step 3) that is then displayed to the bike-shop 
owner. Form 4 is supported by links software. Form 4 
includes third link information indicating where in the 
bookstore's pages (in this example page C) a link back 5 
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from the bike shop is to point. Form 4 also solicits from the 
bike Shop: 1) Second link information indicative of a page (in 
this example page B) that will contain link back 5 (third link 
information), and 2) fourth link information indicative of 
which of the bike shop's pages (in this example, page D) the 
bike shop wishes the bookstore to provide a link to. Forms, 
Such as form 4, are a conventional type of electronic 
document used to elicit responses from users through 
graphical interfaces that may include text, fill-in blanks, 
buttons, and check boxes. For a detailed discussion of the 
use of forms, see John December and Mark Ginsburg, 
HTML & CGI Unleashed (1995), which is incorporated 
herein by reference. 

Once the bike-shop owner fills out form 4, the bike-shop 
owner selects a “form complete” button 7, which initiates a 
transfer of the form data to the Server Supporting form 4 
(hereafter the “links server”). The links server includes 
Software that presents and processes forms, and could be the 
Same Server that maintains the bookStore's pages or Some 
other server. Software on the links server (step 4) automati 
cally modifies page A to include a link 6 (the fourth link 
information) from page A to page D as requested by the 
bike-shop owner. The new page A, including the link to page 
D, is then redisplayed to the bike-shop owner. Thus, page A 
is modified and redisplayed without any intervention from 
the bookstore owner. 

After a period of time (typically a few days), verification 
Software, typically located on the links server, Verifies (Step 
5) that the bike-shop owner reciprocated by providing a link 
back 5 to page C as requested on form 4. Because the 
bike-shop owner indicated on form 4 that the back link 
would be provided on page B, the verification Software 
searches page B for link back 5 (the third link information) 
to page C. If link back 5 does not exist, then the verification 
software removes link 6 (fourth link information) from the 
bookStore's page A to the bike shop's page D. Alternatively, 
the Software may issue a reminder to the bike shop (via 
e-mail, for example) to add link back 5 to the bookstore. 
Once link back 5 (third link information) is verified to exist 
on the bike shop's page B, the method terminates. In this 
way, the inventive method provides for the creation of 
reciprocal page linkS. 

FIG. 3 is a flow chart illustrating another embodiment. 
The method begins in step 30 when an Internet user (in the 
example a bike-shop owner) Selects add-link button 3 to add 
a link from bookstore site 1 to bike-shop site 2. By selecting 
add-link button 3, the bike-shop owner retrieves form 4 
(Step 31), which includes fourth link information specifying 
where bike shop 2 should link back to, and which solicits 
information specifying: 

1) Second link information indicative of a page (in this 
example page B) that will contain the link back 5 (third 
link information), 

2) fourth link information indicative of which of the bike 
shop's pages (in this example, page D) the bike shop 
wishes the bookStore to provide a link to, and 

3) the bike-shop owner's e-mail address. 
In Step 32, the bike-shop owner fills out form 4 and 

submits form 4 by selecting form-complete button 5. Next 
(step 33), the links software exercises the links specified by 
the bike-shop owner in form 4 to ensure that the specified 
links correspond to existing pages. The linkS Software 
accomplishes this by, for example, transmitting the Second 
link information and awaiting a response. If there is no page 
asSociated with the Second link information, an error mes 
Sage will be Supplied in response to the Second link infor 
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4 
mation. The third link information is similarly verified. If 
either of the second and third link information retrieves an 
error message (i.e., if one or both pages corresponding to the 
Second and third link information do not exist), then the 
bike-shop owner is notified of the error and presented once 
again with form 4. 
Once the bike-shop owner Specifies Second and third link 

information corresponding to existing pages, the method 
moves to Step 34, in which the Server containing page A is 
updated So that page Aincludes a link to page D, as Specified 
by the fourth link information entered in form 4. 

After a delay of e.g. two days (step 35), the links software 
automatically moves to step 36 in which the links software 
verifies that the bike-shop owner has provided a link back 
from page B to page C of bookstore site 1 (as specified in 
form 4 as third link information). If page B includes link 
back 5, then the transaction is complete (step 37). However, 
should the bike-shop owner fail to fulfill the obligation to 
provide link back 5, the links software will notify the 
bike-shop owner via e-mail of the absence of a return link 
(step 38), delete link 6 from page A (step 39), and update the 
Server containing page A to include the modified page A 
(step 40). The transaction is then complete (step 37). 
Links Page Creation Method 

FIG. 4 illustrates a dedicated links page 400. Conven 
tional links pages differ from other pages in that the message 
content of a linkS page is primarily presented as one or more 
lists of highlighted linkS. Such a links page is added to a 
particular Site to consolidate links from that Site. For 
example, in the embodiment of FIG. 1, page A could be a 
dedicated linkS page including links to other Sites in addition 
to bike Shop Site 2. 

LinkS page 400 includes a graphic field 410, a title field 
420, a links field 430, an add-link button 440, and an edit 
button 445. Graphic field 410, title field 420, and links field 
430 are conventional page elements in HTML documents. 
The function of add-link button 440 is described above in 
connection with add-link button 3 of FIG. 1, and edit button 
445 is discussed below in connection with FIG. 6. In 
addition to the foregoing elements, links page 400 includes 
a create-linkS-page button 450, which allows users to create 
their own dedicated linkS page Similar to linkS page 400. 

FIG. 5 is a flow diagram illustrating a method used to 
create a linkS page Similar to linkS page 400. For illustrative 
purposes, bookStore site 1 and bike-shop Site 2 are used to 
describe the method of creating a links page. 

Suppose that the bike-shop owner is impressed with the 
“add-link” feature of page A and would like to have bike 
shop Site 2 Support Such a feature. The bike-shop owner 
could begin the method of creating Such a linkS page for 
bike-shop Site 2 by pressing create-linkS-page button 450 at 
the bottom of links page 400. Link information associated 
with create-links-page button 450 accesses a form that is 
then displayed to the bike-shop owner. This form solicits 
information pertinent to the creation of a linkS page specific 
to bike-shop site 2. For example, the form could solicit link 
information corresponding to an HTML file (a page) that 
Specifies an appropriate layout for a page associated with 
bike-shop site 2. This will allow the new links page to 
provide the same look and feel as the other bike Shop pages. 
For example, the bike-shop owner could specify a page that 
includes the bike Shop's logo and title to fill in graphic field 
410 and title field 420. Alternately, the bike-shop owner 
could Select a default linkS page by Simply Specifying the 
page title (e.g., “Owner's bike shop’), in which case a 
generic linkS page is provided. The create-linkS-page form 
also prompts the bike-shop owner to provide the owner's 
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e-mail address, one or more links to other pages, and a 
password that will allow the bike-shop owner to later edit the 
new linkS page. The form could also Solicit the maximum 
number of links that may be added to the new linkS page. 

Once the create-linkS-page form is filled out, the bike 
shop owner Selects, for example, a “form complete button” 
on the form to initiate a transfer of the form data to the links 
server. The links Software on the links server then checks 
each specified link to determine whether they correspond 
with valid page addresses. If the links do not correspond 
with valid page addresses, an error message (step 53) is 
provided to the bookstore owner and the method returns to 
Step 51, in which the form information is once again 
Solicited. If the Solicited links address existing pages, then 
the method moves to step 54, in which the links software 
assembles the new links page (step 54) and presents the new 
links page to the bike-shop owner for approval (step 55). The 
bike-shop owner can then approve the page by, for example, 
Selecting a "page approved' button (Step 56), in which case 
the Software will update the Server to include the new page 
(step 57). Alternately, in step 56 the bike-shop owner could 
elect not to approve the new linkS page, in which case the 
method would return to step 51 in which a form solicits 
linkS-page layout data. 

Once the bike-shop owner is Satisfied with the linkS page 
and the linkS page is Stored in the linkS Server, viewers of 
bike-shop Site 2 are able to access the bike-shop linkS page 
to find links to other resources, Such as pages, forms, audio 
information, or Video information. In addition, the new links 
page will Support the add-links feature and the create-page 
feature so that future users will be able to both add them 
Selves to the linkS page of bike-shop Site 2 and to create a 
links page for themselves. 
Links Page Edit Method 

Using the methods described above in connection with 
FIGS. 1-3, an Internet user who has access to a linkS page 
can add a link to that linkS page. However, only the "owner' 
of a linkS page has the power to otherwise edit the links 
page. For example, with respect to linkS page 400, the 
bookStore owner can delete links, change the look of the 
page, or add one-way links that will not be deleted in the 
event that a link back is not established. Such one-way links 
may be desirable for example when a relatively Small site 
wishes to provide a link to a large Site that will not provide 
return linkS. In addition, the owner of a linkS page may select 
a “read-only mode for that links page, in which case the 
add-link button 440 is either absent or prompts a message 
explaining that new links will not be added. In one 
embodiment, the read-only mode is Selected by Specifying, 
during the creation or editing of links page 400, that the 
number of allowable additional links is zero. This read-only 
option enables an owner of a linkS page to control the 
number and/or destination of links on the links page. 

FIG. 6 is a flow chart illustrating a method of editing an 
existing linkS page. Beginning at Step 60, a user who has 
access to the password corresponding to a linkS page views 
that linkS page. In the following example, the user having 
access to the password will be the bookStore owner, and the 
links page to be edited is links page 400 of FIG. 4. To begin 
the edit method, the bookstore owner selects edit button 445, 
which causes the linkS Server to prompt the bookStore owner 
to enter the designated password (Step 62). If the password 
is incorrect, the linkS Software returns to Step 61; if the 
password is correct, the method moves to Step 64, in which 
the linkS page is output to the owner. In Step 64, the links 
page may include functions or information that are not 
available without the password. For example, in one 
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6 
embodiment the linkS page displayS Statistics relating to the 
number of times the links page was visited during a par 
ticular time period. 

In Step 64, the owner is able to edit the linkS page, 
typically by adding additional links or deleting undesirable 
links. The owner may also wish to reformat the links page 
by adding topic Sections and dividing various links under 
appropriate headings. Once the linkS page is edited to the 
owner's Satisfaction, the owner may Select an "edit com 
plete' button (not shown), thereby sending the updated 
linkS-page information back to the links server (step 65). 
Next (step 66), the links software exercises any newly 

added links specified by the owner to ensure that the 
Specified links correspond to existing pages. If one or more 
of the new pages do not exist, the method returns to Step 64, 
in which the owner can re-edit the linkS page. In one 
embodiment, the links Software indicates which of the edit 
links do not have corresponding pages. Finally, if the links 
Software determines that each link corresponds with an 
existing page, then the linkS Software updates the linkS page 
(step 67) to be the amended links page 400. 
Automatic LinkS-Page Maintenance 

LinkS associated with Internet resources often fail because 
Internet resources move, change names, or change method 
of access. Such invalid links are commonly referred to as 
"Stale' linkS. A user following a Stale link from one page to 
another will encounter an error message and will not get the 
information that the user intended to access. Moreover, large 
numbers of stale links can virtually cut off portions of the 
Web from outside resources. The problem of stale links is 
addressed using an automatic background check that auto 
matically and periodically verifies links, and deletes those 
links that do not correspond to existing pages or that belong 
to Sites that do not provide an appropriate link back. 

FIG. 7 is a flow chart that describes a method of auto 
matically checking links. The method begins at Step 70, and 
may be initiated by a user or Software that has edit access to 
the linkS page or pages to be checked. In the case of a user 
initiating the method, the user must have access to the 
password for the page or pages being checked. 

In embodiments wherein a number of linkS pages are 
Stored on a single Server, the linkS Software associated with 
that Server may be configured to periodically perform the 
method of FIG. 7 for example every Sunday night at 
midnight. Once the method is started, the linkS Software 
accesses the Server that includes the linkS pages to be 
checked. (This server may include a single links page or any 
number of links pages belonging to one or more sites.) To 
begin the method, the links software fetches the first link of 
the first page to be checked (step 72). Then, in step 73, the 
linkS Software exercises the link to insure that the link 
addresses an existing page. If the page does not exist, the 
method moves to step 74, in which the links software sends 
an e-mail message to the owner of the entity to which the 
link was directed. The e-mail message identifies the defec 
tive link and notifies the owner that the link is being deleted. 
The link is deleted in step 75. 

If, on the other hand, a page is found to exist (step 73) for 
the link being inspected, then the linkS Software verifies the 
existence of a back link associated with the link being 
inspected (step 76). If no back link exists, the method moves 
to step 77, in which the links software determines whether 
the link under inspection is a one-way link. AS discussed 
above, an owner of a linkS page may specify certain one-way 
links where desired. In Such a case, the user would not want 
to delete the link for lack of a back link. Thus, if the link is 
determined to be a one-way link, then the linkS Software 
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leaves the link in place and checks to see whether other links 
are available for inspection (step 78). If, on the other hand, 
the link is not a one-way link, then the flow moves to Steps 
74 and 75, in which e-mail is sent and the link deleted as 
discussed above. 

From step 76, if a back link is found to exist, the links 
Software moves to step 78 to determine whether additional 
links are available for inspection. If there are additional links 
available for inspection, the links software moves to step 79 
and remains idle (“sleeps”) for a second or two before 
continuing to Step 72. The Step of allowing the linkS Software 
to Sleep is advantageous where, for example, the links being 
inspected address pages on the Internet: the delay keeps the 
method of FIG. 7 from crowding the Internet while checking 
what may be thousands of links. If, on the other hand, the 
links software determines (step 78) that no more links are 
available for inspection, then the inspection method is 
complete. 

The link inspection method of FIG. 7 is not limited to 
inspecting links on linkS pages. Other linkS may be inspected 
as well. However, because Such links are not associated with 
links pages, it may be desirable to simply notify (e.g., Send 
e-mail to) the owner of the entity to which the link was 
directed when the link is broken without eliminating the 
link. It may also be desirable to check return links in a 
Similar manner for links not associated with any linkS page. 

In accordance with another embodiment, the linkS Soft 
ware employs a least-recently-used method to limit the 
number of linkS Specified on a given links page. For 
example, the bookStore owner may desire to limit the 
number of links specified in links field 430 (see FIG. 4) so 
that the number of linkS Specified does not exceed the 
maximum number that can be displayed on a single links 
page. In Such a case, if a user attempts to add a link to a full 
linkS page, the new link can be Substituted for the least 
recently-used link specified in links field 430. Alternatively, 
the least-often-used method may be used, in which case the 
least-often-used link would be deleted. In yet another 
embodiment, the linkS Software is configured to eliminate 
links that have not been Selected for a predetermined time 
period. 
Link Forwarding 

Intermediate resources are available to forward calls to a 
new location (e.g., to a new URL), in the event that a 
resource changes addresses. Such intermediate resources are 
commonly known as Persistent Uniform Resource Locators 
(PURL). Some embodiments in accordance with the inven 
tion use PURLs to maintain robust links between Internet 
CSOUCCS. 

PURLS provide a Service analogous to call-forwarding 
features available from telephone companies. Using call 
forwarding, a telephone Subscriber can receive calls directed 
to a given number, despite a change in the Subscriber's 
location, So long as the Subscriber makes the new location 
known to the forwarding resource. Similarly, when a 
resource on the Internet changes locations (e.g. moves to a 
different server), the resource owner need only update the 
PURL with the change in address to maintain the integrity 
of all of the links to the resource. For more information on 
PURLs, see Persistent URL Home Page, purlGoclc.org, the 
Subject matter of which is incorporated herein by reference. 
Representative Physical Implementations 

FIG. 8A is a block diagram of a first server 805 a second 
server 810, and a third server 815. Servers 805,810, and 815 
may be components of the Internet, which is a collection of 
wires, Switches, and Software that makes it possible for 
computerS all over the World to communicate. However, the 
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present invention is not limited to the Internet in particular, 
nor to interconnected Servers in general; instead, the present 
invention is useful in many network environments imple 
mented on one or many Servers. 

In the embodiment of FIG. 8A, a collection of bookstore 
pages is located on server 805, and a collection of bike-shop 
pages is located on server 810. Dedicated links pages 816 
and 817, associated with bookstore site 1 and bike-shop site 
2, respectively, are located with links software 820 on server 
815. Thus, bookstore site 1 and bike shop site 2 are each 
located on more than one server, book shop Site 1 is located 
on servers 805 and 815, and bike-shop site 2 is located on 
servers 810 and 815. Personal computers 825 and 830, 
operated by the bookStore and bike shop, respectively, 
conventionally provide access via modems and lines 835 
and 840 to interconnected servers 805, 810, and 815. 
AS shown in FIG. 8A, one or more pages associated with 

a given site may be linked to a given links page (e.g., the 
related pages on server 805 are linked to links page 816). 
Each linkS pages may then provide links to various topics of 
interest. Alternately, the various sites, linkS pages, and links 
software may be located on a single server 850 (FIG. 8B) or 
on any number of interconnected Servers. Furthermore, as 
shown in FIG. 8C, a server 860 having memory 865 in 
which the various Sites, linkS pages, and linkS Software may 
be located, may also include a monitor 870 for displaying 
links pages. 
The appendix is a Software listing of a program for 

creating and maintaining page links. The Software, written in 
the C++ programming language, may be run on a Sparc 10 
workstation, available from Sun Microsystems of Mountain 
View, Calif. The Software of the appendix interfaces with 
web server Software that executes on the workstation. The 
web server Software is available from the National Center 
for Supercomputer Applications (NCSA). The server 
Software, in turn, interfaces with browser Software, Such as 
the Netscape browser available from Netscape Communi 
cations Corporation of Mountain View, Calif. 
The present invention is not limited to the above 

described Specific embodiments. For example, each of the 
embodiments described above can be implemented using a 
programming language capable of distributing executable 
content to individual users over the Internet. One Such 
programming language, Java, is available from Sun 
Microsystems, Inc., of Mountain View, Calif. Using such a 
language, Software Supporting each function of the linking 
Software described above could be sent along with pages and 
forms along with the executable Software required to 
display, method, and update those pages and forms. Trans 
ferring executable Software to the user is beneficial because 
it minimizes interaction between the user and the Server. 
Further, while the present invention has been described with 
respect to the Internet, the invention is equally applicable to 
other data structures, Such as linked page data Structures on 
other internet Servers, or even on a Single Server. In addition, 
while the Sites of the foregoing embodiments are described 
as including a Single linkS page, more than one links page 
may be provided for a given web site. Accordingly, various 
adaptations, modifications and Substitutions of various of the 
features of the specific embodiments described above can be 
practiced without departing from the Scope of the invention 
as defined by the claims. 
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APPENDIX 

ff clic 
If program to maintain and manage HTML links page 
// (C) Copyright J. Horstmann 
#include <stdio.h> 
#include <string.h> 
#define MAXL 256 
#define EOL \O' 
int main (int argc, char argv, char envp) 
{ 

If setup options and arguments 
Args args(argc, argv); 
If load CGI arguments and variables from web 

Sewer 

CGI cgi; 
If setup CLI specific things 
CLI cli(args, cgi); 
ff now execute and do what has to be done 
cli.execute(); 
return (cli.status); 

CLI::cli(Args& args, CGI& cgi) : args (args), 
cgi (cgi) 

{ 
If setup a few things here . . . 
mode = getMode(); 

void CLI:execute() 

If figure out what mode we operate in 
switch (mode) 
{ 

case CreateA: 
If create new cli page - (a) output form to 

solicit info 
outputCreateForm(); 
break; 

case CreateB: 

Af create new cli page - (b) received form 
check links and 

ff info and create links page 
if (newPageO) 

createPage(); 
else 

cgi.error("page exists'); 
break 

case CreateC: 
If create new cli page - (c) page approved, 

update database 
is (page AcceptedO) 

createEntity(); 
else 

outputCreateForm(); 
break; 

case EditA: 
If edit Links page - check user/password 
if (authenticate()) 

cgi.error(“wrong password'); 
lock(); 
OutputEditFage(); 
break; 

case EditB: 
If edit Links page - process edit information 
if (editFeedbackO) 
{ 

update(); 
unlock(); 

else 
{ 

OutputEditFage(); 

break; 
case AddLinkA: 

If add link to Links page - solicit 
necessary info 

OutputAddForm(); 
break; 

case AddLinkB: 
If add link to Links page - check info and 
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APPENDIX-continued 

update database 
if (addFeedbackO) 
{ 

If the link back, etc. can be checked 
here or in 

If this simple implementation during 
the routine 

ff maintenance run 
update(); 

else 
OutputAddForm(); 

break; 
case Maintenance: 

// maintenance run - check links on page 
for (int i = 0; linkPagesil; i++) 
{ 

validateLinks (linkPagesil); 
sleep (10); 

break; 
default: 
ff invalid mode 

cgi.error(“invalid mode'); 
break; 

If looks like we are done - return appropriate 
error code if 

If necessary - else confirm that everything 
worked just fine 

reportO; 

void CLI:report() 

If flush CGI messages out 
cgi.flush(); 

What is claimed is: 
1. A method of establishing a bidirectional link between 

a first Site and a Second Site, wherein the first site is 
controlled by a first entity that maintains authority over the 
first site and that lacks authority over the Second Site, the 
method comprising: 

(a) outputting a page A of the first-site to a second entity 
that maintains authority over the Second Site and that 
lackS authority over the first Site, wherein page A 
prompts the Second entity to output first link informa 
tion to initiate the bidirectional link between the first 
and Second Sites, 

(b) receiving the first link information from the second 
entity; 

(c) Soliciting Second link information from the Second 
entity, the Second link information indicative of a page 
B of the second site that will include third link infor 
mation but that does not include the third link infor 
mation; and 

(d) after (c), verifying that page B includes the third link 
information. 

2. The method of claim 1, further comprising: 
(e) after (b) and before (d), outputting the third link 

information. 
3. The method of claim 1, wherein the soliciting of the 

Second link information in response to the receiving of the 
first link information is automatic and does not require 
human intervention. 

4. The method of claim 1, wherein (a), (b), (c) and (d) are 
performed by a Server coupled to a network, and wherein the 
first link information received in (b) is received by the server 
from the network. 

5. The method of claim 1, wherein (a), (b), (c) and (d) are 
performed by a first server, and wherein (c) also involves 
Soliciting fourth link information, the method further com 
prising: 
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after (c) and before (d), including the fourth link infor 
mation on a page C, page C being resident on the first 
SCWC. 

6. The method of claim 5, wherein page C is a dedicated 
links page. 

7. The method of claim 5, further comprising creating 
page C. 

8. The method of claim 5, wherein page B is resident on 
a Second Server and wherein the fourth link information is 
indicative of a page resident on the Second Server. 

9. The method of claim 1, wherein (a), (b), (c) and (d) are 
performed by a first server, and wherein the third link 
information is indicative of a third page C, the third page C 
being resident on a Second Server. 

10. The method of claim 9, wherein the first link infor 
mation received in (b) is output after (a) by a third server, 
page B being resident on the third Server. 

11. The method of claim 1, wherein a human activates a 
button on page Athereby causing the first link information 
to be output onto a network, the first link information output 
onto the network being received from the network in (b). 

12. The method of claim 11, wherein (a), (b), (c) and (d) 
are performed by a first Server, and wherein Software is used 
to activate the button. 

13. The method of claim 1, wherein (d) is automatic and 
does not require human intervention. 

14. The method of claim 1, wherein the first link infor 
mation is a universal resource locator. 

15. The method of claim 1, wherein (c) also includes 
Soliciting an e-mail address. 

16. The method of claim 1, wherein page A comprises 
a first links page including a create page button; and 

wherein the second entity can create 
a Second links page by Selecting the create page button. 
17. The method of claim 16, wherein the first links page 

is a page of a first site and wherein the Second linkS page is 
a page of a Second Site, a links page being a page that 
contains at least half of the links from the site of which the 
linkS page is a part to pages of other Sites. 

18. The method of claim 17, wherein the links from the 
Site of which the links page is a part are disposed in a list. 

19. The method of claim 16, wherein the first links page 
comprises a linkS field. 

20. The method of claim 19, wherein the links field 
comprises a list of URLs. 

21. The method of claim 16, wherein the first links page 
comprises a visual message, and wherein at least 50 percent 
of the Visual message consists of a links field. 
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22. The method of claim 16, wherein (b) further com 

prises: 1) receiving a form after the Selecting of the create 
page button, and 2) after the receiving of the form, Supplying 
a password that will allow editing of the Second linkS page. 

23. The method of claim 16, wherein (b) further com 
prises: 1) receiving a form after the Selecting of the create 
page button, and 2) after the receiving of the form, Supplying 
a layout for the Second links page. 

24. The method of claim 16, wherein the selecting ini 
tiates an outputting of a universal resource locator onto an 
internet. 

25. The method of claim 1, further comprising repeating 
(d) periodically. 

26. The method of claim 1, wherein (c) also involves 
Soliciting fourth link information and including the fourth 
link information on a page C. 

27. A method of verifying a bidirectional link between 
first and Second Sites, the bidirectional link including first 
link information directing the first Site to the Second site and 
Second link information directing the Second Site to the first 
Site, the method comprising: 

(a) outputting the first link information; 
(b) determining whether the first link information corre 

sponds to an existing resource on the Second site; 
(c) outputting third link information indicative of a page 
B of the second site that is indicated to include the 
Second link information directing the Second Site to the 
first site, and 

(d) verifying that page B includes the Second link 
information, (a) through (d) being performed automati 
cally without human intervention. 

28. The method of claim 27, wherein (a) through (d) are 
performed not more than once in a 24 hour period for the 
Same first, Second and third link information. 

29. The method of claim 27, wherein the first link 
information is accessed from a Server, the method further 
comprising: 

(e) deleting the first link information from the server if the 
first link information is determined not to correspond to 
an existing resource in (b). 

30. The method of claim 27, wherein the first link 
information is accessed from a Server, the method further 
comprising: 

(e) deleting the first link information from the server if 
page B does not include the Second link information. 

k k k k k 
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