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[57] ABSTRACT

A system, method and computer program storage device
providing event and/or state sharing support e.g., for build-
ing object-oriented interactive groupware in wide-area dis-
tributed environments (such as the Internet). For collabora-
tive applications programmed using events, mechanisms are
provided for sharing application-specific events. For
example: an event based programming model allows appli-
cations to post an event and triggers corresponding ERUs
(Event Reaction Unit) in reaction to a received event;
preconditions for control activation of ERUs; and event
consistency policy objects implement application specified
event consistency model. Some policy examples are: a
policy in which event order is not guaranteed, but all events
are guaranteed to be sent to the ERUs eventually; and a
policy that first triggers local ERUs and then posts the event
to the server. An out-of-order event is detected using the
event notification from the server; and an automatic detec-
tion of out-of-order events seen by ERUs in the local
workstation in this optimistic event execution model. For
applications requiring support for state sharing, an asyn-
chronous model for updating replicated state, which sup-
ports atomicity of updates across multiple shared objects is
described. Coupled with a flexible marshaling framework,
this allows existing application data-structure classes to be
casily extended and made shareable. To solve the problem of
replica consistency, a novel combination of three mecha-
nisms is used: global locks; detection of incorrect update
ordering; and cloning a subset of the shared objects for state
re-initialization. To reduce network load due to fine-grained
user interaction, a framework for application specified event
batching, called Late Event Modification (LEM), enhances
the event interface to allow applications to modify the event
objects after posting them to the set.
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