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 SERVICE  Program committee Mobicom 2008.  Program committee WiNTECH 2008. Program committee WiNTECH 2007.  RESEARCH  Wireless Network Emulator. November 2002–present. My dissertation  PROJECTS   research involved the development of a new technique for wireless network  experimentation: physical layer network emulation. This approach combines much of the control and repeatability of simulation with much of the realism of a wireless testbed. I developed custom hardware and software demonstrating the power of this approach, and constructed a functional emulator that is in active use by other CMU researchers. This emulator is actively used by remote researchers.  Wireless Transmit Rate Selection. November 2006–present. Wireless devices are faced with a fundamental tradeoff between the rate at which they transmit data and the distance over which they can communicate. I am currently assisting in the supervision of a graduate student examining this problem. Unlike many previous efforts, our approach treats this problem as fundamentally that of wireless channel prediction. By leveraging latent channel information, analyzing channel measurements, and emulation-based experimentation we are developing a more robust rate selection algorithm.  Scalable Cluster Resource Management. June 2007-Present. Clusters and supercomputers are traditionally governed by a centralized, monolithic scheduling/resource management system that manages the fine-grained details of tasks running on the system. As clusters scale into thousands and tens of thousands of nodes, however, this paradigm breaks down. Too often, the scheduler itself becomes a computational bottleneck. Moreover, traditional schedulers are inflexible and suited only to scheduling a single type of resource, typically a host or CPU. I have developed a scalable resource management system that allows a flexible, hierarchical management of resources, seamlessly scheduling CPUs, hosts, racks, or any other resource. This system decouples resource management from job scheduling and has demonstrated efficient scaling to thousands of nodes.  Scalable Cluster Storage. April 2008-Present. Large scale clusters are a commonly-used means of enabling high-performance computation. Too often, however, thousands of computers lie idle while they contend for a common storage resource. I am developing novel techniques for utilizing the local storage on each compute node to form a cohesive federated storage system with high aggregate throughput that scales with the number of nodes in the system.  Chaotic Networks. July 2004–May 2007. The massive uncoordinated deployment of unmanaged wireless devices in unlicensed spectrum creates the potential for widespread interference and contention for the wireless medium. I have recently investigated the characteristics of such chaotic wireless 



networks, and I have developed means of reducing the interference between devices in them.  Contextual Information Service. July 2001–September 2003. Pervasive computing applications need access to environmental information in order to provide intelligent behavior to end users. As part of CMU’s Project Aura, I developed a contextual information service that provides programmers declarative, energy-efficient access to contextual information while allowing freeing information provides from the complexity of processing declarative queries.  WLAN Access Point Load Balancing. June 2002–May 2003. This work demonstrated through traces and simulation that 802.11’s minimal support for access point selection supported only one viable selection policy: select the access point with the best SNR. This resulted in extremely poor load balancing and thwarted network administrators’ efforts to improve performance by adding access points. I developed a load sensitive access point selection solution to overcome these shortcomings, and demonstrated its effectiveness at balancing access point load without introducing oscillations.  Wireless Network Bandwidth Advisor. March 2000–September 2003. Developed a wireless network bandwidth advisor capable of providing applications with past and present wireless network performance. In addition, this bandwidth advisor provided applications with predictions of wireless network performance based in recently observed performance or historical averages. Thus, the bandwidth advisor enabled network-aware applications to modify their behavior according to the environment in which they were currently operating or the environment in which they would shortly be operating.  PATENTS Device and Method for Programmable Wideband Network Emulation. Glenn Judd and Peter Steenkiste. United States Patent Application Number 11/274,530.  TEACHING  Teaching Assistant. Carnegie Mellon University. Operating System Design and Implementation (15-412). January 2001–May 2001.   Teaching Assistant. Carnegie Mellon University. Introduction to Telecommunication Networks. (18-345). September 2000–December 2000.  Teaching Assistant. Brigham Young University. Operating Systems Design (CS 345). January 1997–April 1997.  Teaching Assistant. Brigham Young University. Introduction to Programming (CS 142). September 1993–February 1994.  Teaching Assistant. Brigham Young University. Introduction to Assembly Language (CS 143). September 1993–February 1994.   



MENTORING Undergraduates  Scott Stork – Created software and FPGA code for modeling fast-fading channels in the wireless emulator. Supaporn Erjongmanee – Integrated Service Location Protocol with Project Aura’s Contextual Information Services.    Ph.D. Student   Xiaohui Wang – Investigating wireless transmit rate selection.    Masters Students   Swathi Koundinya – Developed control software for the wireless emulator.   Xia Geng – Developed contextual information synthesizer for Project Aura.  EMPLOYMENT Strategist    Morgan Stanley, New York, New York    May 2007–Present  Postdoctoral Researcher   Carnegie Mellon University, Pittsburgh, Pennsylvania   October 2006–May 2007     Software Developer   IBM, Provo, Utah   August 1995–February 1997  Software Developer AutoSimulations Inc., Provo, Utah. February 1994–August 1995 


