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pattern recognition for different event
types is not explicitly addressed by his
system.

ENERGY MANAGEMENT

OPERATING SYSTEM MODIFICATIONS FOR
TAsk-BASED SPEED AND VOLTAGE
SCHEDULING

Jacob R. Lorch, Microsoft Research;
Alan Jay Smith, University of California,
Berkeley

RightSpeed is a dynamic voltage sched-
uler for Windows 2000. Given a set of
task deadlines, RightSpeed minimizes
the voltage (and thus the processor
speed) needed to meet these deadlines.
Applications can explicitly provide
deadlines, or RightSpeed can infer them
by observing user-interface events and
thread activity. A voltage/speed setting is
“worthwhile” if using it saves more
power than an emulated version that
uses a combination of faster and slower
settings. RightSpeed needs at least three
worthwhile settings to improve per-
formance. Interestingly, the authors dis-
covered that several popular
voltage-scaling processors do not have
enough worthwhile settings for Right-
Speed to save energy! However, simula-
tions show that future processors with
more worthwhile settings will reap large
energy savings.

ENERGY-AWARE LOSSLESS DATA
COMPRESSION
Awarded Best Paper

Kenneth Barr and Krste Asanovi¢ MIT

An add instruction consumes less than a
nanojoule of energy, but sending a single
bit over a wireless network can consume
1000 nanojoules. Barr and Asanovi¢
explored the energy savings that can be
achieved via data compression and
decompression over wireless links. They
found that receiving and decoding com-
pressed data is usually more efficient
than receiving uncompressed data. The
authors also observed that compression
programs have poor cache behavior.
Handling a cache miss is very expensive,

so compressing data before transmission
can lead to more energy consumption
than regular uncompressed transmis-
sion! The authors demonstrated how
careful selection of data structures can
improve cache behavior and provide the
desired energy savings. They described

¢

how idle power consumption affects the
choice of compression algorithms.
Finally, they showed how to optimize the
energy savings for communication
involving devices with different hard-
ware profiles.

ENERGY-ADAPTIVE DISPLAY SYSTEM DESIGNS
FOR FUTURE MOBILE ENVIRONMENTS

Subu lyer, Robert Mayo, and
Parthasarathy Ranganathan, Hewlett
Packard Labs; Lu Luo, Carnegie Mellon
University

Iyer et al. noted that displays consume
over half of the power in mobile devices.
They also presented a new user study
showing that people using desktop and
laptop computers typically focus on only
60% of the total display area. In their
new “dark windows” system, the user’s
focused window retains its normal
brightness and color, but the remaining
screen areas are dimmed or displayed in
a different energy-saving hue. By com-
bining dark windows with new OLED
screen technology, displays can consume
30% less power. An audience member
questioned the authors’ experimental
methodology. He noted that he used
100% of his small laptop screen but a
much lower percentage of his big desk-
top display. Therefore, it may be inap-

propriate to derive behavioral general-
izations from a user set having heteroge-
neous display sizes, and thus potentially
divergent usage patterns.

MOVING PARTS OF APPLICATIONS

TacTics-BASED REMOTE EXECUTION FOR
MosiLe COMPUTING

Rajesh Krishna Balan, SoYoung Park,
and Tadashi Okoshi, Carnegie Mellon
University; Mahadev Satyanarayanan,
Carnegie Mellon University and Intel
Research Pittsburgh

How can users run resource-intensive
applications such as speech recognition
software on a resource-constrained
mobile platform? In the basic remote
execution approach, mobile clients
offload work to nearby servers. These
servers use their more powerful compu-
tational resources to calculate the
required results, which are then shipped
back to the mobile client. Balan et al.
introduce the new idea of tactics. In
their Chroma system, developers split
programs into functional units called
modules. Each application also exports a
tactics list which enumerates the useful
module-level partitions. These tactics
constrain the search space for module
distribution, reducing the time needed
to determine the best allocation. Given
current resource availability and expec-
ted resource demands, the best tactic is
the one that provides the smallest laten-
cy and the best fidelity.

An audience member raised the insight-
ful question of whether Chroma is
applicable to applications people cur-
rently use. Chroma may work well for
speech recognition and language trans-
lation, but would it improve the per-
formance of popular email clients, Web
browsers, or text editors?

COLLABORATION AND MULTIMEDIA
AUTHORING IN MOBILE DEVICES

Eyal De Lara, University of Toronto;
Rajnish Kumar and Dan S. Wallach,
Rice University; Willy Zwaenepoel,
Ecole Polytechnique Fédérale de
Lausanne
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To support multimedia collaboration
between weakly connected mobile
devices, the authors introduce two new
concepts. Adaptation-aware editing dis-
tinguishes between user updates and
fidelity modifications introduced by the
adaptive system; users can edit low-
fidelity data and later merge their
changes with the shared high-fidelity
version. Progressive update propagation
reduces the upload time of updates by
shipping partial or reduced-fidelity ver-
sions of these updates. The authors also
decompose top-level documents into
multiple component documents, e.g.,
sound, video, text. By reducing commu-
nication overhead and sharing granular-
ity, mobile users can issue more frequent
updates with fewer conflicts.

UNDERSTANDING AND BUILDING
BETTER MOBILE NETWORKS

CHARACTERIZING MOBILITY AND NETWORK
USAGE IN A CORPORATE WIRELESS LOCAL-
AREA NETWORK

Magdalena Balazinska, MIT; Paul
Castro, IBM T.J. Watson Research
Center

The authors provided detailed traces of
a corporate WLAN environment spread
over three buildings. They characterized
user behavior along two primary dimen-
sions: persistence (session duration) and
prevalence (patterns of access point
usage). The period of mobility for most
users was typically more than one day,
and 50%—-80% of all users were occa-
sionally or somewhat mobile. Most peo-
ple spent a majority of their time at a
single “home” access point. However, a
user’s average bandwidth usage was the
same at arbitrary access points, and
users had more short sessions than long
sessions across all access points. The
authors also observed that the aggregate
bandwidth usage of an access point is
somewhat correlated with its number of
users, but it is strongly correlated with
the identity of these users. An audience
member commented that corporate
infrastructures usually have fast-wired
networks that people use for the major-
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ity of their work. He argued that the
authors’ traces do not truly represent
“mobile” users. The session chair sug-
gested that the study examine “portable”
users as opposed to “mobile” users.
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