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초록 (Abstract)
표준화 및 최신 연구 결과 기반 Wi-Fi 진화 소개: 1997 년 처음 표준이 완성된 IEEE 802.11 무선랜 (또는 WiFi) 기술은, 이후로 수많은 발전을 거듭하여 현재 널리 사용되고 있는 IEEE 802.11ac 의 경우 MIMO 및 channel
bonding 을 사용하여 Gbps 급 전송 속도를 지원하고 있다. 본 발표에서는 전송속도 향상, 전송거리 확대, 사용자 편의성
증대 등 현재 무선랜이 진화하고 있는 방향에 대해서 살펴보고 그 미래를 예측해 본다. 또한, 이동성이 있는 홖경에서
무선랜 성능 개선, 전력 소모 절감, 안테나 선택 기법을 사용한 성능 향상, 그리고 Wi-Fi Direct 성능 개선 등 본
연구실에서 개발한 최근 연구 결과를 소개한다.

Context-aware Mobile Computing: Overview and Practical Applications on Smartphone
Energy Reduction: As mobile devices have become an essential part of our lives, people expect more capability from
them such as longer battery life, ubiquitous access to Internet, nearly infinite storage, and immediate response time.
However, mobile OSs inherit Linux or Mac OS mainly designed for stationary computing systems, which are not optimized
for resource-hungry mobile systems. Recent studies have shown that mobile systems can enjoy better operating points
over conventional computer systems by exploiting “context-awareness.” The concept of context-awareness, while still in its
infancy, has demonstrated that a mobile device can be highly adaptive, situation dependent and QoE-oriented in
managing computing resources. In this talk, two practical context-aware algorithms on smartphone energy reduction will
be presented. A context-aware application scheduling framework, ConAS, unloads and preloads background applications
based on the deeper understanding of probabilistic nature of human behaviors from large-scale measurement study.
ConAS increases battery lifetime by 45% from the default Android scheduler, LMK (Low Memory Killer) over 100
smartphone usage traces. We further develop a mobile content update algorithm that significantly reduces power
consumption from background content updates.

Scheduling using Interactive Optimization Oracles in Communication Networks: Since Tassiulas
and Ephremides (1992) proposed the maximum weight scheduling algorithm of throughput-optimality for constrained
queueing networks that arise in the context of emerging communication networks, extensive efforts have been devoted to
resolving its high complexity issue. We propose a generic framework for designing throughput-optimal and low-complexity
scheduling algorithms for constrained queueing networks. Under the framework, an algorithm updates current schedules
via an interaction with a given oracle system that can generate a solution to a certain optimization task within a finite
number of interactive queries. One can use the framework to design a variety of scheduling algorithms by choosing a
different oracle, where in this talk I describe four examples, random search, Markov chain, belief propagation, and primaldual methods, for wireless and input-queued switch networks. The complexity of the resulting scheduling algorithm is
determined by the number of operations required for an oracle to process single query, which is typically small. We prove
that an algorithm using such an oracle is throughput-optimal for general constrained queueing network models. This is a
joint work with Tonghoon Suk (Georgia Institute of Technology).
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Constraints: Most distributed wireless scheduling schemes that are provably efficient have been developed under the
protocol model, which describes interference constraints in a binary form. However, the oversimplified interference model
imposes fundamental limitations on the performance in practice. The signal-to-interference- plus-noise-ratio (SINR) based
interference model is more accurate and realistic accounting for the cumulative nature of the interference signals, but its
complex structure makes the design of scheduling schemes much more challenging. In this paper, we focus on the
scheduling performance under the SINR model and develop random access scheduling schemes that are amenable to
implement in a distributed fashion with only local information. We analytically show that they are provably efficient under
the SINR model, and through simulations demonstrate that they empirically perform better than the theoretical
performance bound.
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