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Motivation

Networked Devices in the Home

Smart Social- Smart Smart  Smart  Home security
projector Smartwave distance dining floor ) disyEJIay blinds monitor
(0) (E) (0) (E) (E) (E) (0)

Smart  Driving Ultrasonic Smart Smart  Smart Smart Smart
mailbox simulator location tracking front door mirror bathroom closet bed
(E) (E) (E) (E) (E) (E/0) (F) (0)

[Helal et al., 2005]






Introduction

B End-User Programmer:
“People who write programs, but not as their
primary job function.” [Myers, 2006 ]

B Program:
“A set of statements that can be submitted as a unit
to some computer system and used to direct the
behavior of that system.”
[Oxford Dictionary of Computing]
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B Controlling
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B Making advanced configurations




ntroduction

B Modifying existing applications
B Adding If-Then-Conditions

B Creating sequences and macros
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B Using high-level programming
concepts
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- T e programming languages

B Developing in Turing complete
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B Controlling

B Making advanced configurations

B Modifying existing applications

B Adding If-Then-Conditions

B Creating sequences and macros

B Using high-level programming
concepts

B Developing in Turing complete
programming languages
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End-User Programming

B Make abstract and high-level programming concepts
understandable

B Threshold and Ceiling:
“The threshold is how difficult it is to learn how to use
the system, and the ceiling is how much can be done
using the system. “
[Myers, Hudson, Pausch, 2000]

B Low threshold and high ceiling



End-User Programming

1. Simplified programming languages

2. Visual programming systems
3. Natural language interpretation
4. Programming by

demonstration/example (PBD/PBE)




Simplified Programming Languages

B Making programming languages easier to understand
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Simplified Programming Languages
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Simplified Programming Languages
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Visual Programming




Visual Programming

oonOeE 000000
"GIWW SIICH 1

[Myers, 1986]: PICT system by Glinert, 1984



Visual Programming
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Visual Programming

Start Value
End Value
Duration
Tension
Repeat Mode
2 Interpolation

Image

Display Width
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Line Count
Character Count
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Visual Programming

Problems

path, which is als:
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Natural Language Interpretation




Natural Language Interpretation

(

—

Always store the images from
my digital camera online for
sharing.

~

What should | do
exactly...

Oo

o

B Detecting the correct camera

B Loading images to computer

B Login on web service, upload the photos
|

OK. I will automatically
upload photos to Flickr if
your digital camera is
connected to this computer...

\- %




Programming by Demonstration

[Lieberman, 2001]
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End-User Programming

Get Current Webpage from Safari

Get Image URLS from Webpage
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Programming Ubicomp in the Home:
Example System Prototypes




Programming Ubicomp in the Home

CAMP - Magnetic Poetry




Programming Ubicomp in the Home
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[Truong, Huang, Abowd, 2004]
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Programming Ubicomp in the Home
CAMP

[Truong, Huang, Abowd, 2004]
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Programming Ubicomp in the Home
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Programming Ubicomp in the Home
il 6 P Jigsaw Metaphor

Workspace

for assembling
Components

[Humble et al., 2003]
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Programming Ubicomp in the Home
6 6 P Tangible, Education

[Horn & Jakob, 2007]



Programming Ubicomp in the Home
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Programming Ubicomp in the Home
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Programming Ubicomp in the Home | o
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Programming Ubicomp in the Home

SiteView
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Programming Ubicomp in the Home

Magic Cubes

[Blackwell & Hague, 2001]
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Iscussion

B Low threshold = low ceiling?

B Difficult: Making high-level programming concepts, boolean logic,
and abstractions easier to understand

B Users think in “functionality”, not in “devices”
B Handling exceptions (overriding system decisions)
B [nteractive and immediate feedback

B Simplified debugging mechanisms

B Handling conflicts/contradictions/ambiguity




Common Technical Challenges

B Service-Oriented Architectures (SOA)
B Recombinant computing
B Mobile code frameworks, runtime binding

B Dynamic discovery

B High fault tolerance, redundancy
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