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b) maintaining in memory a list of interested parties
interested in the objects of interest;

¢) evaluating said specifications of significant information
value for said objects of interest to determine whether
each object of interest has sufficient information value
to notify the interested parties interested in said each
object of interest; and

d) upon determining that said each object of interest has
sufficient information value to notify the interested
parties interested in said each object of interest, noti-
fying the interested parties interested in said each
object of interest;

wherein one of said specifications of significant informa-
tion value for said objects of interest is knowledge
specified by one of said interested parties for one of
said objects of interest, and said knowledge is evalu-
ated by a knowledge-based system to determine
whether said one of said objects of interest has suffi-
cient information value to notify said one of said
interested parties.

62. In a distributed computing system having a network of
computers linked for accessing objects distributed among
said computers, some of said computers being client com-
puters executing object access software for permitting users
to view information from said objects, a computer-
implemented method of operating at least one of said
computers for automatically notifying said client computers
when conditions of interest occur with respect to objects of
interest, said computer-implemented method comprising the
steps of:

a) accepting from each client computer a specification of
an object of interest, said specification including a
resource locator identifying one of said computers
containing said object of interest;

b) maintaining in memory a list of the client computers
interested in said object of interest;

¢) checking a cache memory for said object of interest,
and when said cache memory does not contain said
object of interest, obtaining said object of interest by
transmitting said object of interest over said network
from said one of said computers containing said object
of interest to said cache memory, storing said object of
interest in said cache memory, and modifying the
resource locator for said object of interest to create a
modified resource locator for said object of interest
identifying said cache memory as a location for obtain-
ing said object of interest;

d) transmitting the modified resource locator for said
object of interest from said cache memory to said each
client computer, said each client computer thereafter
using said modified locator for said object of interest to
fetch said object of interest from said cache memory;

e) detecting a condition of interest with respect to said
object of interest, and in response to detecting the
condition of interest with respect to said object of
interest, determining whether a notification of the con-
dition of interest would then be desirable for each of the
client computers in the list of client computers inter-
ested in said object of interest; and

f) upon determining that a notification of the condition of
interest would then be desirable for one of the client
computers in response to detecting the condition of
interest in said object of interest, notifying said one of
the client computers of the occurrence of the condition
of interest in said object of interest.

63. The method as claimed in claim 62, which includes

maintaining a list of mechanisms used for notifying respec-
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tive client computers of the occurrence of respective con-
ditions of interest in the respective objects of interest.

64. In a distributed computing system having a network of
computers linked for accessing objects distributed among
said computers, some of said computers executing object
access software enabling interested parties to request access
to said objects, a computer-implemented method of operat-
ing at least one of said computers for automatically notifying
said interested parties when conditions of interest occur with
respect to objects of interest, said computer-implemented
method comprising the steps of:

a) accepting from said interested parties specifications of
the objects of interest, and specifications of respective
conditions of interest in the objects of interest;

b) for each of the objects of interest, maintaining in
memory a respective list of the interested parties and
the conditions of interest for the interested parties; and

¢) checking whether a respective condition of interest
occurs with respect to an object of interest, and when
a respective condition of interest is found with respect
to an object of interest, determining whether or not
notification of the occurrence of the condition of inter-
est to at least one of the interested parties would then
be desirable, and when notification of the condition of
interest to said at least one of the interested parties
would then be desirable, notifying said at least one of
the interested parties of the occurrence of the condition
of interest with respect to the object of interest.

65. The method as claimed in claim 64, which further
includes maintaining in memory a list of mechanisms for
notifying the interested parties of the conditions of interest
with respect to the objects of interest, and when a notifica-
tion of the condition of interest would then be desirable for
one of the interested parties interested in one of the objects
of interest, using the list of mechanisms to notify said one of
the interested parties of the condition of interest with respect
to said one of the objects of interest.

66. In a distributed computing system having a network of
computers linked for transmission of information about
objects distributed among said computers, some of said
computers executing software enabling interested parties to
be provided with information about objects that the inter-
ested parties are interested in, a computer-implemented
method of operating said computers for providing informa-
tion about changed objects to interested parties that are
interested in the information about the changed objects, said
computer-implemented method comprising:

(2) detecting a change in a changed object of interest
residing at one of said computers in said distributed
computing system, and upon detecting the change in
the changed object of interest, the first computer pro-
viding information about the changed object of interest
to a cache memory of a second one of said computers
in said distributed computing system, said cache
memory maintaining information about the changed
object of interest; and then

(b) at an appropriate time after said cache memory
receives information about the changed object of
interest, the second computer forwarding information
about the changed object of interest from said cache
memory to a third one of said computers of an inter-
ested party interested in the changed object of interest.

67. The method as claimed in claim 66, wherein software

executed by the third computer provides a client browser
that is used for fetching specified objects that are distributed
among said computers in said distributed computer system.
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68. The method as claimed in claim 66, wherein the
second computer maintains in the cache memory informa-
tion about specified objects and also information about
objects in specified general classes of objects.

69. The method as claimed in claim 68, wherein the
second computer maintains in the cache memory informa-
tion about the objects in the specified general classes of
objects by searching the network of computers for objects
that satisfy a search specification.

70. The method as claimed in claim 69, wherein the
search specification defines a set of semantically related
objects.

71. In a distributed computing system having a network of
computers linked for transmission of information about
objects distributed among said computers, some of said
computers executing software enabling interested parties to
be provided with information about objects that the inter-
ested parties are interested in, a computer-implemented
method of operating said computers for providing informa-
tion about changed objects to interested parties that are
interested in the information about the changed objects, said
computer-implemented method comprising:

(a) detecting a change in a changed object of interest
residing at one of said computers in said distributed
computing system, and upon detecting the change in
the changed object of interest, the first computer pro-
viding information about the changed object of interest
to a cache memory of a second one of said computers
in said distributed computing system, said cache
memory maintaining information about the changed
object of interest; and then

(b) at an appropriate time after said cache memory
receives information about the changed object of
interest, the second computer forwarding information
about the changed object of interest from said cache
memory to a third one of said computers of an inter-
ested party interested in the changed object of interest;

wherein the second computer waits a certain amount of
time after receipt of information about the changed
object of interest before forwarding information about
the changed object of interest to the third computer of
the interested party interested in the changed object of
interest in order to place an appropriate limit on the
frequency of transmission of information about the
changed object of interest.

72. In a distributed computing system having a network of
computers linked for transmission of information about
objects distributed among said computers, some of said
computers executing software enabling interested parties to
be provided with information about objects that the inter-
ested parties are interested in, a computer-implemented
method of operating said computers for providing informa-
tion about changed objects to interested parties that are
interested in the information about the changed objects, said
computer-implemented method comprising:

(a) detecting a change in a changed object of interest
residing at one of said computers in said distributed
computing system, and upon detecting the change in
the changed object of interest, the first computer pro-
viding information about the changed object of interest
to a cache memory of a second one of said computers
in said distributed computing system, said cache
memory maintaining information about the changed
object of interest; and then

(b) at an appropriate time after said cache memory
receives information about the changed object of inter-
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est. the second computer forwarding information about
the changed object of interest from said cache memory
to a third one of said computers of an interested party
interested in the changed object of interest;

wherein the second computer maintains a list of interested
parties that are interested in the changed object of
interest, and wherein the second computer also
maintains, for each of the interested parties in the list,
information specifying when it is appropriate to for-
ward information about the changed object of interest
from said cache memory to said each of the interested
parties in the list.
73.In a distributed computing system having a network of
computers linked for transmission of information about
objects distributed among said computers, some of said
computers executing software enabling interested parties to
be provided with information about objects that the inter-
ested parties are interested in, a computer-implemented
method of operating said computers for providing informa-
tion about changed objects to interested parties that are
interested in the information about the changed objects. said
computer-implemented method comprising:

(a) detecting a change in a changed object of interest
residing at one of said computers in said distributed
computing system, and upon detecting the change in
the changed object of interest, the first computer pro-
viding information about the changed object of interest
to a cache memory of a second one of said computers
in said distributed computing system, said cache
memory maintaining information about the changed
object of interest; and then

(b) at an appropriate time after said cache memory
receives information about the changed object of
interest, the second computer forwarding information
about the changed object of interest from said cache
memory to a third one of said computers of an inter-
ested party interested in the changed object of interest;

wherein the second one of the computers is responsive to
a demand from an interested party for information
about the changed object of interest by transmitting a
summary of changes in the changed object of interest
from the cache memory to the interested party demand-
ing information about the changed object of interest.

74.In a distributed computing system having a network of

computers linked for transmission of information about
objects distributed among said computers, some of said
computers executing software enabling interested parties to
be provided with information about objects that the inter-
ested parties are interested in, a computer-implemented
method of operating said computers for providing informa-
tion about changed objects to interested parties that are
interested in the information about the changed objects, said
computer-implemented method comprising:

(2) detecting a change in a changed object of interest
residing at one of said computers in said distributed
computing system, and upon detecting the change in
the changed object of interest, the first computer Pro-
viding information about the changed object of interest
to a cache memory of a second one of said computers
in said distributed computing system, said cache
memory maintaining information about the changed
object of interest; and then

(b) at an appropriate time after said cache memory
receives information about the changed object of
interest, the second computer forwarding information
about the changed object of interest from said cache
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memory to a third one of said computers of an inter-
ested party interested in the changed object of interest;
wherein the second one of the computers maintains in said
cache memory a history of a sequence of changes in the
changed object of interest, and the second one of the
computers is responsive to a demand from an interested
party for a summary of changes in the changed object
of interest by transmitting information about the
sequence of changes in the object of interest from the
cache memory to the interested party demanding the
summary of changes in the changed object of interest.

75. In a distributed computing system having a network of

computers linked for transmission of information about
objects distributed among said computers, some of said
computers executing software enabling interested parties to
be provided with information about objects that the inter-
ested parties are interested in, a computer-implemented
method of operating said computers for providing informa-
tion about changed objects to interested parties that are
interested in the information about the changed objects, said
computer-implemented method comprising:

(a) detecting a change in a changed object of interest
residing at a first one of said computers in said distrib-
uted computing system, and upon detecting the change
in the changed object of interest, the first computer
providing information about the changed object of
interest to a cache memory of a second one of said
computers in said distributed computing system,;

(b) the second computer maintaining in said cache
memory current information about the changed object
of interest; and

(c) in response to a demand from an interested party
interested in the changed object of interest, the second
computer forwarding information about the changed
object of interest from said cache memory to a third one
of said computers of the interested party interested in
the changed object of interest.

76. In a distributed computing system having a network of
computers linked for transmission of information about
objects distributed among said computers, some of said
computers executing software enabling interested parties to
be provided with information about objects that the inter-
ested parties are interested in, a computer-implemented
method of operating said computers for providing informa-
tion about changed objects to interested parties that are
interested in the information about the changed objects, said
computer-implemented method comprising:

(a) detecting a change in a changed object of interest
residing at a first one of said computers in said distrib-
uted computing system, and upon detecting the chance
in the changed object of interest, the first computer
providing information about the changed object of
interest to a cache memory of a second one of said
computers in said distributed computing system,;

(b) the second computer maintaining in said cache
memory current information about the changed object
of interest; and

(¢) in response to a demand from an interested party
interested in the changed object of interest, the second
computer forwarding information about the changed
object of interest from said cache memory to a third one
of said computers of the interested party interested in
the changed object of interest;

wherein the second computer responds to receipt of
information about the changed object of interest from
the first computer by notifying the interested party that
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a change has occurred in the changed object of interest,
and then the second computer waits for a demand from
the interested party for information that includes
changes in the changed object of interest, and in
response to a demand from the interested party for
information that includes changes in the changed object
of interest, the second computer forwards to the inter-
ested party information that incudes changes in the
changed object of interest.

77.In a distributed computing system having a network of
computers linked for transmission of information about
objects distributed among said computers, some of said
computers executing software enabling interested parties to
be provided with information about objects that the inter-
ested parties are interested in, a computer-implemented
method of operating said computers for providing informa-
tion about changed objects to interested parties that are
interested in the information about the changed objects, said
computer-implemented method comprising:

(a) detecting a chance in a changed object of interest
residing at a first one of said computers in said distrib-
uted computing system, and upon detecting the change
in the changed object of interest, the first computer
providing information about the changed object of
interest to a cache memory of a second one of said
computers in said distributed computing system;

(b) the second computer maintaining in said cache
memory current information about the changed object
of interest; and

(¢) in response to a demand from an interested party
interested in the changed object of interest, the second
computer forwarding information about the changed
object of interest from said cache memory to a third one
of said computers of the interested party interested in
the changed object of interest;

wherein the second computer provides a summary of
changes in the changed object to the interested party,
and wherein the second computer responds to a demand
from the interested party for a version of the changed
object by providing a version of the changed object to
the interested party.

78. In a distributed computing system having a network of
computers linked for transmission of information about
objects distributed among said computers, some of said
computers executing software enabling interested parties to
be provided with information about objects that the inter-
ested parties are interested in, a computer-implemented
method of operating said computers for providing informa-
tion about changed objects to interested parties that are
interested in the information about the changed objects, said
computer-implemented method comprising:

(2) maintaining in a cache memory of a first one of said
computers information defining a current version of a
changed object residing in a second one of said com-
puters and also maintaining in the cache memory
information defining at least one prior version of the
changed object residing in the second one of said
computers,

(b) the first one of said computers responding to a request
from an interested party for a summary of changes in
the changed object by providing from the cache
memory a summary of changes in the changed object;
and

(c) the first one of said computers responding to a request
from an interested party for a specified version of the
changed object by providing from the cache memory
the specified version of the changed object.
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79. The method as claimed in claim 78, wherein the first
one of the computers reconstructs a prior version of the
changed object from a log of changes in the cache memory
and a current version of the changed object in the cache
memory.

80. In a distributed computing system having a network of
computers linked for transmission of information about
objects distributed among said computers, some of said
computers executing software enabling interested parties to
be provided with information about objects that the inter-
ested parties are interested in, a computer-implemented
method of operating said computers for providing informa-
tion about changed objects to interested parties that are
interested in the information about the changed objects, said
computer-implemented method comprising:

(a) at least one of said computers of an interested party
maintaining a local cache of objects of interest to the
interested party;

(b) said at least one of said computers receiving from
another computer in the network a current version of an
object of interest to the interested party; and

(c) said at least one of said computers comparing the
current version of the object of interest to a version of
the object of interest in the local cache to identify
changes between the current version of the object of
interest and the version of the object of interest in the
local cache, and to indicate to the interested party the
identified changes between the current version of the
object of interest and the version of the object of
interest in the local cache;

wherein the network automatically forwards to said at
least one of said computers an indication that a change
has been made to the object of interest in response to a
change being made to the object of interest.

81. The method as claimed in claim 80, wherein the
interested party specifies a criterion used by the network for
determining when a change made to the object of interest is
sufficiently significant for automatically forwarding to said
at least one of said computers an indication that a change has
been made to the object of interest in response to a change
being made to the object of interest.

82. The method as claimed in claim 80, wherein the
indication that a change has been made to the object of
interest is the automatic transmission of the current version
of the object of interest to said at least one of the computers.

83. The method as claimed in claim 80, wherein the object
of interest is transmitted to said at least one of the computers
in response to the party of interest being advised that a
change has been made to the object of interest and the party
of interest requesting to view at least a changed portion of
the object of interest.

84.In a distributed computing system having a network of
computers linked for transmission of information about
objects distributed among said computers, some of said
computers executing software enabling interested parties to
be provided with information about objects that the inter-
ested parties are interested in. a computer-implemented
method of operating said computers for providing informa-
tion about changed objects to interested parties that are
interested in the information about the changed objects, said
computer-implemented method comprising:

(a) at least one of said computers of an interested party
maintaining a local cache of objects of interest to the
interested party;

(b) said at least one of said computers receiving from
another computer in the network a current version of an
object of interest to the interested party; and
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(c) said at least one of said computers comparing the
current version of the object of interest to a version of
the object of interest in the local cache to identify
chances between the current version of the object of
interest and the version of the object of interest in the
local cache, and to indicate to the interested party the
identified changes between the current version of the
object of interest and the version of the object of
interest in the local cache;

wherein the network automatically forwards to said at
least one of said computers an indication that a change
has been made to the object of interest in response to a
change being made to the object of interest, and
wherein the interested party specifies an update fre-
quency used by the network for limiting the frequency
at which the network automatically forwards to said at
least one of said computers an indication that a change
has been made to the object of interest in response to a
change being made to the object of interest.

85. In a distributed computing system having a network of
computers linked for transmission of information about
objects distributed among said computers, some of said
computers executing software enabling interested parties to
be provided with information about objccts that the inter-
ested parties are interested in, a computer-implemented
method of operating said computers for providing informa-
tion about updates to a software product of interest from at
least one computer in said distributed computing system to
interested parties that are interested in the software updates,
said computer-implemented method comprising:

a) maintaining in a memory in said distributed computing
system a list of the interested parties interested in the
updates to the software product, the list being accessed
by interested parties via said distributed computing
system to register the current interest of the interested
parties in the software product; and

b) distributing information about an update to the soft-
ware product by accessing the list of the interested
parties to obtain an identification of the interested
parties that are currently interested in the software
product, and using the identification of the interested
parties that are currently interested in the software
product to distribute information about the update to
the software product through the distributed computing
system from said at least one of the computers to the
interested parties.

86. The method as claimed in claim 85, wherein the
update to the software product is automatically downloaded
through the distributed computing system from said at least
one of the computers to the interested parties that are
currently interested in the software product.

87. The method as claimed in claim 85, wherein the
update to the software product is downloaded through the
distributed computing system from said at least one of the
computers to an interested party upon the request of the
interested party.

88. The method as claimed in claim 85, wherein the
distributed computing system includes the Internet, and the
update to the software product is transmitted over the
Internet to an interested party.

89. In a computer network having a plurality of addres-
sable sites where network clients can access stored
information, a method of change notification, said method
comprising the steps of:

a) network clients interested in a particular object sending
requests for change notification to a respective site in
the network for receiving network client requests for
change notification with respect to the particular object;
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b) maintaining a list of the network clients from which
requests for change notification are received at said
respective site; and

) in response to a change being made in the particular
object, said list being inspected to send change notifi-
cations to the network clients on said list, whereby the
network clients interested in the particular object do not
need to poll said respective site to be notified of a
change in the particular object.

90. The method of change notification as claimed in claim
89, wherein the object is a commercial product and the
method further includes distributing an update of the com-
mercial product to network clients that indicate a desire to
obtain the update of the commercial product.

91. The method of change notification as claimed in claim
89, which includes at least one of the network clients on said
list sending a request to said respective site to be removed
from said list so as not to be notified of a subsequent change
in said particular object.

92. The method of change notification as claimed in claim
89, wherein at least one of the network clients interested in
said particular object sends a respective specification of a
significant change detection method for said particular
object for determining whether or not the change in said
particular object is of sufficient significance to said at least
one of the network clients for a change notification to be sent
to said at least one of the network clients, and in response to
the change being made in the particular object and upon
inspecting said list to send change notifications to the
network clients on said list, finding that said at least one of
said network clients has sent said respective specification of
said significant change detection method for said particular
object, and applying said significant change detection
method for said particular object to determine whether or not
the change having been made in the particular object is of
sufficient significance to said at least one of said network
clients for a change notification to be sent to said at least one
of said network clients.

93. The method of change notification as claimed in claim
89, wherein at least one of the network clients interested in
said particular object sends a respective specification of a
change notification method to be used for notifying said at
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least one of the network clients of a change in said particular
object, and in response to the change being made in the
particular object and upon inspecting said list to send change
notifications to the network clients on said list, finding that
said at least one of said network clients has sent said
respective specification of said change notification method,
and using said change notification method for notifying said
at least one of said network clients of the change in said
particular object.

94. A method of operating a server in a data network to
service client requests for access to objects residing at other
locations in the data network, said method comprising the
steps of:

a) in response to requests from clients in the data network,
the server fetching specified objects and delivering the
specified objects to the clients in the data network; and

b) in response to an update request from at least one of
clients having received at least one of the fetched
objects, the server registering said at least one of the
clients as desiring update notification with respect to
said at least one of the fetched objects, and maintaining
a copy of said at least one of the fetched objects in a
cache memory, and once a change is made to said at
least one of the fetched objects at another location in
the data network where said at least one of the fetched
objects resides, automatically updating the copy of said
at least one of the fetched objects residing in the cache
memory without client intervention and notifying said
at least one of the clients that said at least one of the
fetched objects has changed.

95. The method as claimed in claim 94, wherein the server
maintains in the cache memory only those objects that are
requested by the clients to be updated automatically.

96. The method as claim 94, wherein the server receives
a request from said at least one of the clients to cancel
registration for updates for said at least one of the fetched
objects, and in response the server cancels registration of
said at least one of the clients for updates for said at least one
of the fetched objects.

#* #* * #* #*
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