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1. Superimposed information: capturing and reusing human attention

With the simple act of copy-and-paste, a user can easily extract excerpts from a myriad of
existing information sources and then combine and elaborate the extracted information in an
unlimited number of new contexts. But we can do much more by automatically capturing the
provenance of the excerpts and allowing the users to revisit the original information, in context.
Our work with our colleagues over the past decade has been developing the notion of
superimposed information [3, 4, 6, 7, 8, 9] where the user can easily create a mark to any selected
bit of information. A mark is an encapsulated address, with associated metadata, that can be
stored in a repository and easily referenced and used from a wide variety of what we call
superimposed applications. The key feature of a mark is that the user can always return to the
original application, with the original selection highlighted, in its original context. Our work to
date has required minimal support from existing applications — namely the ability to create a
mark and the ability to go to mark.

We have built various superimposed applications that use marks including:

e asimple scratchpad tool (called SLIMPad [, RIDPad, and now Sidepad [5]) that allows the user to
place and arrange marks (with a title and an optional comment) into groups;

e asuperimposed schematic tool that allows the user to introduce an entity-relationship-style model
over a set of marks — to support browsing through the underlying set of base documents [2];

e amashup tool that assists with the selection and preparation of descriptive data for various
locations on a map (based in part, on geocoding an address) [10];

e two video composition tools (SuperMix and SIMPEL [11]); and

e an interactive, superimposed, strand map-based [1] lecture that allows students to browse to mini-
lectures attached to learning objectives in the strand map.

We have also defined a namespace to represent marks as a URL so that marks can be used in a
wide variety of existing tools, including a concept map tool [12]. We have explored the use of
our superimposed tools by students and researchers preparing to write a paper, faculty preparing a
lecture, physicians preparing notes for a colleague who is handling her hospital rounds over the
weekend, open source intelligence analysts who are assembling evidence to support or refute a
hypothesis, lawyers working on patent claims, and, most recently, corporate managers and
decision makers, e.g., evaluating employees or managing projects based on earned value. In
general, we say that superimposed tools allow us to capture and reuse human attention, i.e., the
human effort expended in selecting, elaborating, and rearranging bits of information. We see this
human attention as a valuable form of metadata that can be captured as the user completes the
detailed task at hand.

2. An opportunity: capturing and reusing (implicit) information integration decisions

We observe that users are often resolving data integration conflicts as they use and extract data.
For example a corporate manager may easily combine information about Robert Williams in a
human resources database with information about Bob Williams in the project management



system and (implicitly) perform the “entity resolution” step for this one person, across these two
information sources. In a similar way, if a manager used the salary field from the human
resources database as the source for salary for one person and the hourly rate field from the
project management system as the source for salary for another person, then they have
(implicitly) decided that these two schema elements (salary and hourly rate) match.

In general, we are working on extending our work on superimposed information to make these
kinds of information integration decisions explicit. We seek to define appropriate data structures
to represent this kind of information; we seek to make it very easy to capture this kind of
information (as the human user is performing their usual tasks); and we seek to make it very easy
to reuse this kind of information when the user needs to perform the same task or a similar task at
a later time. We are also exploring the use of what we call injection marks to go beyond simple
revisiting of marked information to extracting and repackaging marked information in new
information products.

Classical database integration has led to a deep understanding of the steps involved in integrating
schemas (sometimes called “model” matching), in integrating data (including entity resolution),
and in supporting queries and updates through the integrated, global schema. And the use of
ontologies to link data in multiple information sources is invaluable. Our work is synergistic and
complementary to this type of work. We observe that ad-hoc information integration tasks are
performed all the time by users who have no training in data management. We seek to assist with
and exploit the innumerable settings where users are already doing ad-hoc integration, where a
suitable schema or ontology may not yet exist.

3. The potential benefit

If we succeed at capturing information integration decisions® as they occur, then the benefit
potentially goes far beyond assisting users in the task at hand. If such information integration
decisions made by expert users can be combined, then this may be very useful for automatic or
semi-automatic methods, e.g., as training data, to drive automatic, task-driven ontology creation
or ontology class selection, potentially bringing the benefits of Semantic Web technology to a
broad class of inexpert users.
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