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1. Guo Jiafeng, Cheng Xueqi, Xu Gu, Zhu Xiaofei. Intent—

Aware Query Similarity. In Proc. of ACM Conference
on Information and Knowledge Management(CIKM),

Glasgow, UK, pp.259-268, 2011.

—E& . ZE=E, guojiafeng@ict.ac.cn

Query similarity calculation is an
important problem and has a wide range
of applications in IR, including query
recommendation, query expansion, and
even advertisement matching. Existing work
on query similarity aims to provide a single
similarity measure without considering the
fact that queries are ambiguous and usually

have multiple search intents. In this paper,

we argue that query similarity should be
defined upon search intents, so—-called
intent-aware query

similarity. By introducing search intents
into the calculation of query similarity,
we can obtain more accurate and also
informative similarity measures on queries
and thus help a variety of applications,

especially those related to diversification.
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Specifically, we first identify the potential
search intents of queries, and then measure
query similarity under different intents using
intent-aware representations. A regularized
topic model is employed to automatically
learn the potential intents of queries by
using both the words from search result
snippets and the regularization from query

co-clicks. Experimental results confirm

2. Liu Tingwen, Yang Yifu, Liu Yanbing, Sun Yong, Guo
Li. An efficient regular expressions compression algorithm
from a new perspective.In Proc. of IEEE International

Conference on Computer Communications (INFOCOM),

Shanghai, China, pp.2129-2137, 2011.

B—1EE . WIT3, lutingwen@software.ict.ac.cn

Deep packet inspection plays a
increasingly important role in network
security devices and applications, which
use more regular expressions to depict
patterns. DFA engine is usually used
as a classical representation for regular
expressions to perform pattern matching,

because it only need O(1) time to process

102 2011 BIABEREFR

the effectiveness of intent-aware query
similarity on ambiguous gueries which can
provide significantly better similarity scores
over the traditional approaches. We also
experimentally verified the utility of intent-
aware similarity in the application of query
recommendation, which can suggest
diverse queries in a structured way to

search users.

one input character. However, DFAs of
regular expression sets require large
amount of memory, which limits the practical
application of regular expressions in high-
speed networks. Some compression
algorithms have been proposed to address
this issue in recent literatures. In this

paper, we reconsider this problem from



a new perspective, namely observing
the characteristic of transition distribution
inside each state, which is different from
previous algorithms that observe transition
characteristic among states. Furthermore,
we introduce a new compression algorithm
which can reduce 95% memory usage

of DFA stably without significant impact

PRI RS ZEARIE &

on matching speed. Moreover, our work
is orthogonal to previous compression
algorithms, such as D2FA, 8 FA. Our
experiment results show that applying
our work to them will have several times
memory reduction, and matching speed
of up to dozens of times comparing with

original 8 FA in software implementation.

3. Fu Binzhang, Han Yinhe, Ma Jun, Li Huawei, Li

Xiaowei. An Abacus Turn Model for Time/Space—
Efficient Reconfigurable Routing. In Proc. of International

Symposium on Computer Architecture (ISCA), San Jose,

USA, pp.259-270, 2011.

B—EE. (PRE, fubinzhang@ict.ac.cn

Applications’ traffic tends to be bursty
and the location of hot-spot nodes moves as
time goes by. This will significantly aggregate
the blocking problem of wormhole-routed
Network-on-Chip (NoC). Most of state-
of-the-art traffic balancing solutions are
based on fully adaptive routing algorithms
which may introduce large time/space

overhead to routers. Partially adaptive routing

algorithms, on the other hand, are time/
space efficient, but lack of even or sufficient
routing adaptiveness. Reconfigurable routing
algorithms could provide on-demand routing
adaptiveness for reducing blocking, but most
of them are off-line solutions due to the lack
of a practical model to dynamically generate
deadlockfree routing algorithms. In this

paper, we propose the abacus-turn—-model
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(AbTM) for designing time/space-efficient
reconfigurable wormhole routing algorithms.
Unlike the original turn model, AbTM
exploits dynamic communication patterns in
applications to reduce the routing latency and
chip area requirements. We apply forbidden
turns dynamically to preserve deadlock—free
operations. Our AbTM routing architecture
has two distinct advantages: First, the AbTM
leads to a new router architecture without
adding virtual channels and routing table.

This reconfigurable architecture updates

the routing path once the communication
pattern changes, and always provides
full adaptiveness to hot-spot directions to
reduce network blocking. Secondly, the
reconfiguration scheme has a good scalability
because all operations are carried out
between neighbors. We demonstrate these
advantages through extensive simulation
experiments. The experimental results are
indeed encouraging and prove its applicability
with scalable performance in large-scale NoC

applications.

4. Yan Guihai, Han Yinhe, Li Xiaowei. ReviveNet: A Self—

adaptive Architecture for Improving Lifetime Reliability via

Localized Timing Adaptation. IEEE Trans. on Computers

(TC), 60(9): pp.1219-1232, 2011.

B—1F& . BEF&E, yan_guihai@ict.ac.cn

The aggressive technology scaling poses
serious challenges to lifetime reliability. A
parament challenge comes from a variety of
aging mechanisms that can cause gradual
performance degradation of circuits. Prior work

shows that such progressive degradation
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can be reliably detected by dedicated aging
sensors, which provides a good foundation for
proposing a new scheme to improve lifetime
reliability. In this paper, we propose ReviveNet,
a hardware-implemented aging-aware and

self-adaptive architecture. Aging awareness



is realized by deploying dedicated aging
sensors, and self-adaptation is achieved by
employing a group of synergistic agents. Each
agent implements a localized timing adaptation
mechanism to tolerate aging-induced delay on
critical paths.

On the evaluation, a reliability model
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based on widely used weibull distribution is
presented. Experimental results show that,
without compromising with any nominal
architectural performance, ReviveNet can
improve the Mean-Time-To-Failure by up to
48.7 percent, at the expense of 9.5 percent

area overhead and small power increase.

5. Zhuge Hai. Semantic linking through spaces for cyber—

physical-socio intelligence: A methodology. Artificial

Intelligence, 175 (2011): pp. 988 - 1019.

F—1F&. BEE, zhuge@ict.ac.cn

Humans consciously and subconsciously
establish various links, emerge semantic
images and reason in mind, learn linking
effect and rules, select linked individuals to
interact, and form closed loops through links
while co—experiencing in multiple spaces in
lifetime. Machines are limited in these abilities
although various graph-based models
have been used to link resources in the
cyber space. The following are fundamental

limitations of machine intelligence: (1)

machines know few links and rules in
the physical space, physiological space,
psychological space, socio space and mental
space, so it is not realistic to expect machines
to discover laws and solve problems in these
spaces; and, (2) machines can only process
pre—-designed algorithms and data structures
in the cyber space. They are limited in ability
to go beyond the cyber space, to learn
linking rules, to know the effect of linking,

and to explain computing results according
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to physical, physiological, psychological and
socio laws. Linking various spaces will create
a complex space — the Cyber-Physical-
Physiological-Psychological-Socio-Mental
Environment CP3SME. Diverse spaces will
emerge, evolve, compete and cooperate with
each other to extend machine intelligence and
human intelligence. From multi—-disciplinary
perspective, this paper reviews previous
ideas on various links, introduces the concept

of cyber-physical society, proposes the

6. Li Liang, Jiang Shugiang, Huang Qingming. Learning
Image Vicept Description via Mixed—Norm Regularization
for Large Scale Semantic Image Search. In Proc. of IEEE
Computer Society Conference on Computer Vision and
Pattern Recognition(CVPR), Colorado Springs, USA,

pp.825-832, 2011.

F—1EE. ==, li@jdl.ac.cn

The paradox of visual polysemia and
concept polymorphism has been a great
challenge in the large scale semantic image
search. To address this problem, our paper
proposes a new method to generate image
Vicept representation. Vicept characterizes

the membership distribution between
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ideal of the CP3SME including its definition,
characteristics, and multidisciplinary
revolution, and explores the methodology of
linking through spaces for cyberphysical-
socio intelligence. The methodology includes
new models, principles, mechanisms,
scientific issues, and philosophical
explanation. The CP3SME aims at an ideal
environment for humans to live and work.
Exploration will go beyond previous ideals on

intelligence and computing.

elementary visual appearances and
semantic concepts, and forms a hierarchical
representation of image semantic from local
to global. To obtain discriminative Vicept
descriptions with structural sparsity, we adopt
mixed—-norm regularization in the optimization

problem for learning the concept membership



distribution of visual word. Furthermore,
considering the structure of BOV in images,
visual descriptor is encoded as a weighted
sum of dictionary elements using group

sparse coding, which could obtain sparse
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representation at the image level. The wide
applications of Vicept are validated in our
experiments, including large scale semantic
image search, image annotation, and

semantic image reranking.
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During the design of a microprocessor,
Design Space Exploration (DSE) is a critical
step which determines the appropriate
design configuration of the microprocessor.
In the computer architecture community,
supervised learning techniques have been
applied to DSE to build models for predicting
the qualities of design configurations. For
supervised learning, however, considerable
simulation costs are required for attaining
the labeled design configurations. Given
limited resources, it is difficult to achieve high

accuracy. In this paper, inspired by recent

advances in semi-supervised learning, we
propose the COMT approach which can
exploit unlabeled design configurations
to improve the models. In addition to an
improved predictive accuracy, COMT is able
to guide the design of microprocessors,
owing to the use of comprehensible model
trees. Empirical study demonstrates that
COMT significantly outperforms state—of-
theart DSE technigue through reducing mean
squared error by 30% to 84%, and thus,
promising architectures can be attained more

efficiently.
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