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Ubiquitous Computing

• What is Ubiquitous Computing (UbiComp)?
• What are the advantages and disadvantages?
• When did this start?
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Started in 1990

By:  Dr. Abdussalam Baryun



• Weiser’s Vision(1990): 
– Ubiquitous Computing, UbiComp
– Everywhere

• IBM Vision (1999): Pervasive Computing, Percomp

• EU Vision (2001): Ambient Intelligence, AmI
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Definition
Ubiquitous computing is a term describing the concept of integrating

computation into the physical environment, rather than having computers 
which are distinct objects. 

• Promoters of this idea hope that embedding computation into the 
environment would enable people to move around and interact with 
computers more naturally than they currently do. 
(http://en.wikipedia.org/wiki/Ubiquitous_computing)

• Synonym to Pervasive computing.

Pervasive Computing ‘‘The most profound technologies are those that disappear.
• They weave themselves into the fabric of everyday life until they are

indistinguishable from it.’’ So began Mark Weiser’s seminal 1991 paper that
described his vision of ubiquitous computing, now also called pervasive computing.
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Xerox PARC ....1991
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Computing Places (phisical
environment) and interactions
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Communicating with Technology and 
Environments

• User to computer

• User to computer to Internet Environment

• User to Ubicomp devices to Environments

By:  Dr. Abdussalam Baryun



By:  Dr. Abdussalam Baryun



By:  Dr. Abdussalam Baryun



By:  Dr. Abdussalam Baryun



Becoming UbiComp
• Small, lightweight, cheap, and mobile processors

– In most everyday objects (embedded computing)
– On your body (wearable computing)
– Embedded in the environment (ambient intelligence)

• Visions …
– “Everything, always, everywhere”
– all objects become smart
– everything is connected (to the Internet)

• … become true because
– cheaper hardware (many, everywhere)
– smaller hardware (mobile, everywhere)
– wireless communication at (almost) no cost
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Small and Tiny Computers
Portable computer to Mobile:
– General purpose
• Notebooks
• Sub notebooks
• Personal digital assistant (PDA)
– Single Purpose + communication
– Smart phone
• Smart Dust”
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• Mobile computing = computing while location 
changes
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Research and Practice

• Various research disciplines involved
– hardware development
– software development
– HCI, psychology
– Electrical engineering
– Physics, chemistry, biochemistry

–…
• No mature research discipline yet

– No textbook-like lecture possible
– Self-contained lecture units (episods)
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Research fields in Ubiquitous Computing

• Natural interfaces
• Context-aware applications
• Automated capture and access
• Continuous interaction
• Privacy
• Security
• Visibility
• Control



Our Reference Challenges

• Resource-Constrained Devices.
• Volatile Execution Environments (discovery 

protocols).
• Heterogeneous Execution Environments
• Security and Privacy.
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HW …(1)
Hardware is getting smaller and smaller
– What is the smallest computer you own?
– What is the smallest computer you know?
• Smart Dust
• Nanotechnology
– Michael Crichton, Prey, Harper Collins, 2002
• Limitations
– Computational resources
– Physical interconnection
– User interface
– Power consumption
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