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verywhere we go, we are surrounded

by shared devices: TVs, stereos, and

appliances in the home; copiers, fax
machines, and projectors in the office; phones
and vending machines in public. Because
these devices don’t know who we are, they
provide the same user interface and function-
ality to everyone. This lack of personalization
in the real world is reminiscent of the World
Wide Web in its infancy—no matter who you
were, you saw the same Web pages as every-
one else. Today, personalization pervades the
Web, and is beginning to play a role in every-
day devices such as cars and DVRs.

This article describes two years of experi-
ence with a research prototype for personaliz-
ing shared workplace devices such as projec-
tors, public displays, and multi-function
copiers. The system combines users’ net-
worked resources—or “personal information
clouds”—with device-specific user interfaces
for performing common device tasks. We
developed and compared personal interfaces
that are embedded (i.e., integrated or co-locat-

for a wide range of tasks, from program editing
to file browsing and news reading [3]. Olivetti
Research Laboratory pioneered an early system
for “teleporting” one’s personal computing
environment from one device to another as a
way of personalizing shared terminals [4]. More
recently, Microsoft has embraced so-called
“smart” menus in Office and Windows that
adapt to their users.

Personalization also plays an important
role in e-commerce Web sites and is beginning
to find its way into consumer products.
Amazon.com uses personalization to recom-
mend products and simplify ordering, so users
can just shop. Likewise, the BMW 7 Series
remembers seat, mirror, and steering wheel set-
tings so drivers just enter the car and drive
(Figure 1, top). Finally, TiVo DVRs automatical-
ly record shows so viewers can just watch
(Figure 1, bottom). Our work is situated in this
tradition, but focuses on workplace document
devices, such as photocopiers.
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Figure 1. The BMW 7 Series remembers your seat, mirror, and steering wheel settings and recalls them automatically when you use your unique
key to enter the car (top). TiVo DVRs learn your TV viewing preferences and automatically record TV shows you like (bottom).
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For many years, there has been consider] Reviewer: Barrett Hazeltine
1980s found no connection between IT i

paradox. Since then, a decade of studies|
productivity and economic growth is signi
on computers and productivity. It develo
how well we know it, and what we do no
empirical evidence and to identify both lir
concludes that the productivity paradox

investment in IT is associated with great
performance of IT investments among dif}
such as decentralized decision-making sy| Decentralized decision making and related management practices increase the gains created by IT investment. Gains are particularly high
existing processes, but is more important|  in IT-producing industries. It was once believed that service industries did not share the gains in productivity from IT investments, but it
2000, IT capital investment began to fall|  appears now that they do. IT investments have actually been increasing productivity for over 30 years, despite the only recent attention
reductions in IT spending by other firms f| = to these improvements.

According to this paper, investment in information technology (IT) does in fact have a significant and positive influence on labor
productivity and economic growth, despite earlier studies to the contrary. More than 50 research papers were reviewed for this study,
relating, primarily, the amount of capital invested in IT (the input) and the resulting change in labor productivity (the output).

A formal framework is used to consider productivity at the firm, industry, and country levels. Increase in productivity from an IT
investment may result from either capital deepening (giving workers better tools), or from so-called multifactor productivity (related to
enabling organizational change). While it is clear that productivity generally increases with increased IT investment, the gains are not
equal for all firms or in all industries, and may not exist for developing countries.

This study suggests that major further research in measurements of inputs and, especially, outputs is needed. The paper concludes with
a warning that the recent decrease in IT investment has not only devastated the IT producing industry, but may lead to slower
economic growth in the US overall.
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clickthrough rate
Clickthraugh rate (CTR) is @ way of measuring the success of an online advertising campaign for = particular website.
The dlickthrough rats of an advartisament is defined s the number of clicks on an ad divided by the number of times
the ad is shown, expressed as a percentage. For example, if a banner ad is delivered 100 times (100 impressions)
and racaives one click, then the clickthrough rate for the advartisemant would be 1%. Click-through rates for bannar
ads have fallen over time. mere from Wikipedia

Web search engine
A web search angine is designed to search for information on the World Wide Web. The search results are generally
presented in = list of results often referred to as search engine results pages (SERPs). The information may consist of
web pages, images, information and other types of files. Some search engines also mine data available in datsbases
or open directories. mere from Wikipedis

Learning to rank
Learning to rank or machine-learned ranking (MLR) is a type of supervised or semi-supervised machine learning
problem in which the goal is to automatically construct a ranking model from training data. Training data consists of
lists of items with some partial order specified between items in each list. This erder is typically induced by giving a
numerical or ordinal scora or 2 binary judgmant (s.q. "relevant” or "nat relavant"] for each item. Ranking modal's
purpose is to rank, i.e. more from Wikipedia

Metasearch engine
A metasearch engine is 5 search tool that sends user requests to several other search engines and/or databases and
aggregatas the results into a single list or displays them according to their source. Mstassarch engines enable users
to enter search critaria once and access several search engines simultaneously. mers from Wikipedia

Relevance (information retrieval)
In information science and information retrieval, relevance denotes how well a retrieved document or set of documents
meets the information need of the user. mere from Wikipedia

Ranking
A ranking is a relationship between a set of items such that, for any two itams, the first is either 'ranked higher than',
‘ranked lower than' or 'ranked equal to' the second. In mathematics, this is known as a weak order or total prearder of
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Shine the Light of Computational Complexity

persistence over time. A ¢
guage also concerns cor
with the computer,
Kamp seemed to con
mal syntax of a language
of presentation and cor

EGARDING MOSHE v. Vardi's | formulation should be viewed as a first | reliabi . o o NS hing e
view of computational | approximation, and it makes sense to | istic J: g—l-ﬂ 0) jﬁ;'g'ﬂf )( o "G IN— 7:1_) he lar
complexity in his Edi- | studyandunderstand it before moving = and w] dem

tor’s Letter “On P, NP, and

Computational Complex-
ity” (Nov. 2010), I'd like to add that the
goal of computational complexity is to
explore the potential and limitation of
efficient computation. While P vs. NP
isa central pivot in that direction, com-
putational complexity is not reduced
to it exclusively; nevertheless, my com-
ments are limited to P vs. NP.

P vs. NP refers to the relative dif-
ficulty of finding solutions to compu-
tational problems in comparison to
checking the correctness of solutions
to these problems. Common sense
suggests that finding solutions is more
difficult than checking their correct-
ness, and it is widely believed that P is
different from NP, Vardi advocated the
study of P vs. NP, saying that knowing
is different from believingand warning
that beliefs are sometimes wrong.

The ability to prove a central result
is connected to obtaining a much-
deeper understanding of the main is-
sues at the core of a field. Thus, a proof
that P is different from NP is most

forward.

Unfortunately, we lack good theoret-
ical answers to most natural questions
regarding efficient computation—not
because we ask the wrong questions
but because answering is so difficult.

Despite our limited understanding
compared to the questions, we have
made significant progress in terms
of what we knew several decades ago.
Moreover, this theoretical progress has
influenced computer practice (such as
in cryptography). It makes sense that
most of computer science deals with
actually doing the best it can at the mo-
ment—develop the bestcomputational
tools, given the current understanding
of efficient computation—rather than
wait for sufficient progress in some
ambitious but distant project. It also
makes sense that theoretical computer
seience (TCS) helps meet today's prac-
tical challenges. But it is crucial for a
particular aspect of TCS—complexity
theory—to devote itself to understand-
ing the possibilities and limitations of
efficient computation.
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not excuse the harm done to consum-
ers from not employing basic good en-
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L. Peter Deutsch, Palo Alto, CA

Author's Response:

The challenge is in writing standards that
would improve security without destraying
creativity. "Basic good engineering” is not a
standord, A “merchantability ond fitness”
standard works for. say, lawnmowers,
where everyone knows whot o defect looks
like, It doesn't work for software because
defining “defect” is s difficult, and the stuff
being written is flying off the shelves; that
is, it's merc It's also sold pursuant
to enforceable contracts. So while courts
are indeed availoble to resolve disputes,
they usuolly decide them in favar of the
maonufacturer. Deutsch and T bath want to
see more secure and reliable software, but,
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lost ground for multiple reasons: hardware neural networks were no match for software neural networks run
on rapidly progressing general-purpose processors, their application scope was ... considered too limited,
and even progress in machine-learning theory overshadowed neural networks. .</p> <p>However, in the
past few years, a remarkable convergence ... of trends and innevations is casting a new light on neural
networks and could make them valuable components of future computing systems. ... architectures which can
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implemented further open up the defect-tolerance and application potential of neural network
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This introduction to discrete mathematics is aimed primarily at undergraduates in mathematics and computer science at the freshmen and
sophomore levels. The text has a distinctly applied orientation and begins with a survey of number systems and elementary set theory.
Included are discussions of scientific notation and the representation of numbers in computers. Lists are presented as an example of data
structures. An introduction to counting includes the Binomial Theorem and mathematical induction, which serves as a starting point for a
brief study of recursion. The basics of probability theory are then covered.

Graph study is discussed, including Euler and Hamilton cycles and trees. This is a vehicle for some easy proofs, as well as serving as
another example of a data structure. Matrices and vectors are then defined. The book concludes with an introduction to cryptography,
including the RSA cryptosystem, together with the necessary elementary number theory, e.g., Euclidean algorithm, Fermat's Little
Theorem.

Good examples occur throughout. At the end of every section there are two problem sets of equal difficulty. However, solutions are only
given to the first set. References and index conclude the work.

A math course at the college level is required to handle this text. College algebra would be the most helpful.
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