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Overview. Current personal computers do not adequately assist users in completing tasks. Tradi-
tional systems do not possess enough user profile details to provide personalized interaction, and 
the meaning of user-related data is fragmented across file, application, and network boundaries. I 
will develop intelligent agents that collect data from desktops and devices with a context-aware 
approach and use this data to automatically generate and refine a long-term user profile that acts 
as a formal representation of an individual's past and present mental models. I will enhance end-
user applications with this information about the user's attributes, behavior, and task goals to de-
velop a new generation of personalized and adaptive tools capable of more effective personal in-
formation management and proactive assistance. My proposal builds on my previous research 
experiences that introduced me to semantic information, intelligent agents, and adaptive systems.
Research Plan. A) Data Acquisition: Advances in ubiquitous computing and social computing 
provide opportunities for new ways to gather and spread semantic personal information. I pro-
pose the following approach: 1) extract information from resources stored on a user's local 
desktop and personal devices; 2) obtain activity and contextual data by tracking and logging user 
interaction with those digital devices; 3) mine personal information from social knowledge net-
works in which the user participates (such as social networking, news, and bookmarking sites); 
4) enable data exchange with remote social semantic desktops via peer-to-peer systems.
     I will thus define a broad personal profile by welcoming all data related to an individual as 
potentially useful when assisting her complete a task, including: motivation factors (e.g. location, 
recent electronic communications); expertise indicators (e.g. interaction speed, programs used); 
and task and goal context (e.g. application or window switching, web browsing patterns).
B) Data Analysis, Storage, and Dissemination: I will research the filtering and classification of 
the collected data to deal with the heterogeneous concepts. I will develop ontologies that formal-
ize the user attribute and context data, and I will develop intelligent agents that can use these on-
tologies to create an individual's user model. Formalization of computing context and interaction 
history will make behavioral patterns and references available to end-user applications when a 
user is trying to complete a task. Also, formalization of social relations can guide the inference of 
semantic relations, which will be especially useful when the user profile data is sparse.
     Additionally, I will investigate opening the model to user modification so that the agents re-
sponsible for maintaining the model are capable of learning, verification, and correction.
     I will likely need to investigate information representations that address performance issues 
that could result from the large amount of data that will have to be stored, accessed, and pro-
cessed. Also, the peer-to-peer systems used for social knowledge acquisition will be reused to 
disseminate the produced semantic information and connect users' isolated personal data to oth-
ers'. This will involve addressing issues of privacy and trust associated with peer data exchange.
C) End User Experience: My proposed system's capability could be demonstrated via numerous 
novel applications for proactive notification, scheduling recommendation, or semantic search and 
sorting. I intend to focus, however, on example-supported programming and semantic e-learning.
     Programmers are more efficient when they use example-supported programming to reference, 
reuse, and adapt similar code1; but it is difficult for programmers to find such example code 
within their own codebases or using traditional searches on the web. With task-awareness, it will 
be possible to develop ways for a system to automatically retrieve relevant code examples from

1 Jonathan Edwards, Example centric programming, ACM SIGPLAN Notices, v.39 n.12, December 2004
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tutorials, code repositories, or a programmer's own codebase. The system can then present this 
example code to the user and assist in its adaptation to produce the desired functionality.
     Such techniques for supplying relevant task-related examples could also be applied to e-learn-
ing to supplement a student's e-learning materials about abstract concepts with worked through 
examples and concrete scenarios. My research in user-profiling and intelligent adaptivity could 
be applied to e-learning as well. Specifically, by assessing learning style and goals, a personal-
ized learning environment can be created that presents subject matter in a way that suits a stu-
dent's needs. Also, as a student's progress is monitored, teaching can be tailored to performance.
D) Evaluation: I will perform formative and summative user studies in which subjects use both 
traditional desktop software and my proposed end-user applications to complete information 
management tasks. I will characterize the differences by measuring such factors as user motiva-
tion, difficulty experienced, and success achieved. A key component of my research is making 
systems aware of differences in user expertise and goals. A particular aim of mine is to advance 
universal access for users challenged by a traditional desktop. Consequently, I will perform user 
studies using subjects from underserved groups.
Intellectual Merit. This research addresses current limitations of personal information manage-
ment by collecting data from multiple and distributed sources and lifting it to a semantic level. 
My data acquisition and dissemination strategies allow for comprehensive personal user models 
that transform the conventional desktop into an adaptive workspace where novel end-user applic-
ations increase productivity. Personal information will become more obtainable and understand-
able on individual desktops, and the linking of separate desktops of many users will allow for the 
broadest dissemination of knowledge, both within communities and across the entire web.
    The technology and research currents now exist that can be integrated and extended to realize 
my proposal. External NSF funding would afford me the latitude to interact across the fields of 
intelligent systems, personal information management, user interface design, and ubiquitous 
computing to achieve our shared goals of mining personal data, intelligently extracting meaning-
ful information, and designing personal workspaces and collaborative social infrastructures.
Broader Impacts. My research will enable users across the board to capably handle information. 
Particularly, it empowers the underserved - children, seniors, the disabled, and others whose re-
sources or skills have prevented them from accessing the full potential of computers.
     Relatedly, my approaches for the collection of semantic information take the burden off the 
user to manually author it. This will not only produce richer information that is not limited by 
user memory capacity, but it will also relieve a burden that further alienates tentative users.
     My technologies will be publicly released, and my integrations will be built on open source 
frameworks and applications. Doing this will increase widespread adoption and promote the cir-
culation of valuable semantic information. Also my contributed ontologies and domain specific 
formalizations can be reused by other researchers, allowing them to concentrate on the represent-
ations of their more specialized concepts. Thus the development of new and better semantic web 
and semantic desktop based services will be facilitated and encouraged.
     Additionally, my research will contribute to next generation social infrastructures, leading to 
enhanced and new forms of collaboration, including improved scientific communication.
     Finally, my research will develop data acquisition techniques that capture behavioral and so-
cial data and discover the patterns and dependencies within them. This data can be correlated to 
data in other fields such as urban planning, public health, and computational epidemiology to un-
cover societal trends and address such problems as traffic congestion or the spread of disease.


