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Computer usage has evolved from small special purpose applications to
large Commercial Off The Shelf Software (COTS) products that dominate
the landscape. These COTS products present major challenges for our
traditional software assistance paradigm.

User's conduct a great deal of activity within such products. To
assist them, that activity must be observed and understood and the
assistance delivered non-obtrusively through the interface being used
by the user.

Respective examples of good and bad assistance within the same COTS
product -- Microsoft Word -- are Autocorrect (which is unobtrusive and
almost always correct) and Office Assistant (which is obtrusive and
often wrong).

The challenge for the research community is finding generic ways to
observe and understand user behavior within COTS tools, ways of
inferring what the user is trying to accomplish, determining how to
accomplish those goals within the COTS tool(s), and either offering
suggestions to the user or automating some of the required steps for
the user.

A big step forward towards the feasibility of this challenge has been
the recent real-time availability to third-party "plug-in" modules of
application-level user action histories. These user action histories
provide real-time visibility into the user's behavior within a COTS

tool and are produced by either an event system provided by the tool
vendor (e.g. Visio and Rational Rose) or by a "GUI Monitor" that wraps
the user interface to identify low-level gestures within the user
interface, translates those into application level actions, and makes
them visible by issuing pseudoevents on behalf of the COTS vendor
(e.g. Microsoft Word and PowerPoint, and Mathworks Matlab).

Intelligent Personal Digital Assistant

A closely related challenge is assisting the user at a higher level by



integrating the capabilities of several COTS tools. The Intelligent
Personal Digital Assistant (IPDA) must extract and fuse information
from several different COTS tools to determine what the user is trying
to accomplish and what their priorities and deadlines are.

It must be able to assemble, summarize, and present the information
that the user needs for those tasks. To do this, it must not only have
generic knowledge of how to gather, integrate, and present
information, but also domain-specific knowledge of the particular
domain(s) in which the user works so that it can process the
information being assembled and organize it in ways that are familiar
and helpful to those working in the domain.

The second major task for the IPDA is to automate the actions taken by
the user in response to the presented information so that the user
merely needs to indicate what response needs to be taken and IPDA
performs all the necessary actions on behalf of the user (including

the supervision required to make sure those actions are completed as
planned).

Examples include formatting information for several different
databases or systems and propagating it to them to maintain
information consistency across those systems, routing documents,
gathering signatures or votes, and invoking tools (e.g. to place
orders or cancel a trip).

It should be noted that this IPDA automation task is the modern
equivalent of the 1980's automatic programming problem. Today's users
manually invoke operations in an individual COTS tool through that
tool's graphic user interface. Almost all of those COTS tools have
programmatic interfaces (i.e. APIs) through which those same
operations could be invoked. What is required is a universal "process"
language for assembling these COTS operations into programs for the
user and an intelligent assistant that will develop, invoke, monitor,

and manage those "process programs" for the user.
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