


SOME COMPUTER 
SCIENCE ISSUES IN 

+ u biquitous computing enhances computer use by 
making many computers available throughout the 

physical environment, while making them effectively invisible 
to the user. This article explains what is new and different 
about the computer science involved in ubiquitous computing. 
First, it provides a brief overview of ubiquitous computing, 
then elaborates through a series of examples drawn from 
various subdisciplines of computer science: hardware com- 
ponents (e.g., chips), network protocols, interaction substrates 
(e.g., software for screens and pens), applications, privacy, 
and computational methods. Ubiquitous computing offers a 
framework for new and exciting research across the spectrum 
of computer science. 

Since we started this work at Xerox Palo Alto Research 
Center (PARC) in 1988 a few places have begun work on this 
possible next-generation computing environment in which 
each person is continually interacting with hundreds ofnearby 
wirelessly interconnected computers. The goal is to achieve the 
most effective kind of technology, that which is essentially 
invisible to the user. To bring computers to this point while 
retaining their power will require radically new kinds of com- 
puters of all sizes and shapes to be available to each person. I 
call this future world “Ubiquitous Computing” (Ubicomp) 
1271. The research method for ubiquitous computing is stan- 
dard experimental computer science: the construction of 
working prototypes of the necessary infrastructure in sufficient 
quantity to debug the viability of the systems in everyday use; 
ourselves and a few colleagues serving as guinea pigs. This is 




















