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BRIEF DESCRIPTION OF TECHNOLOGY DEMONSTRATION

Yima is a scalable real-time streaming architecture that enables applications such as video-on-demand and distance education on a
large scale. Yima incorporates lessons learned from first generation research prototypes and it also complies with industry standards in
content format (e.g., MPEG-2, MPEG-4) and communication protocols (RTP/RTSP). The Yima server is a scalable cluster design where
each cluster node is based on off-the-shelf personal computer hardware. The Yima server software manages the storage and network
resources to provide real-time service for many media streams. In order to recover from potential packet-loss with standard networks, we
integrated a selective retransmission protocol into Yima’s RTP server. The different Yima clients support a variety of display bandwidths
from less than 1 Mb/s to more than 45 Mb/s. Yima pushes the industry envelope by supporting HDTV and multi-channel panoramic clients
over standard IP networks such as the Internet.

The following list of media types have been successfully demonstrated:
5 channels of synchronized panoramic video

16 channels of synchronized audio (10.2 channel system)

DVD, MPEG4, HDTYV streaming

Integrated synchronized HDTV and 10.2 channels of audio
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UNIQUE OR DISTINGUISHING CHARACTERISTICS RELATIVE TO STATE-OF-THE-ART

o Fully-distributed cluster architecture e Universal media support
e Low-cost commodity hardware components ¢ Component scalability and fault-tolerance
APPLICATIONS RECENT HIGHLIGHTS, LEVEL OF DEVELOPMENT, UPCOMING MILESTONES
¢ Video-On-Demand ¢ Yima is the basis of USC’s Remote Media Immersion (RMI) system, which has been
e Distance Education demonstrated hundreds of times
e Corporate Training e Successful demonstration of HD video and immersive audio to an audience of 500 at the
e Interactive Gaming Internet2 2002 Member meeting, October 2002

e Successful demonstrations of Yima via cross-continental links since 2002
UNDERLYING TECHNOLOGIES e Client directed, multi-threshold flow control (patent pending)
e Linux-based, scalable cluster organization ¢ Random placement of media objects for load balancing
e Adherence to industry standards: RTP, RTSP o Efficient reorganization of media objects upon online scaling (SCADDAR
e Distributed, deadline-driven scheduling algorithm, patent pending)
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¢ C. Shahabi, R. Zimmermann, K. Fu, S.-Y. D. Yao. "Yima: A Second Generation Continuous Media Server," IEEE Computer magazine,
June 2002, pp. 56-64, http://dmrl.usc.edu/pubs/IEEEComp.pdf.

¢ R.Zimmermann, K. Fu, C. Shahabi, S.-Y. Yao, H. Zhu. "Yima: Design and Evaluation of a Streaming Media System for Residential
Broadband Services," VLDB Workshop on Databases in Telecommunications, 2001, http://dmrl.usc.edu/pubs/dbtel2001.pdf.

e A. Goel, C. Shahabi, S.-Y. D. Yao, R. Zimmermann, SCADDAR: An Efficient Randomized Technique to Reorganize Continuous Media
Blocks, " 18" International Conference on Data Engineering (ICDE), San Jose, CA, Feb. 26-March 1, 2002,
http://dmrl.usc.edu/pubs/icde2002-web.pdf.

For additional information, please contact the Principal Investigator listed above via email, or contact

Isaac Maya, Ph.D., P.E. 213-740-2592
Director, Industry and Technology Transfer Programs imaya@imsc.usc.edu

Integrated Media Systems Center
3740 McClintock Avenue, Suite 131
Los Angeles, CA 90089-2561
213-740-8931 (fax)

For additional information on the Integrated Media Systems Center (IMSC), please visit our Web site at http://imsc.usc.edu
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