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Multimedia Communication
Applications

e Video Conferencing Service
— Distance learning;
— Company meetings,
e On-Demand Streaming Service
— Compress the video off-line;
— Store the video files in storage system;

e Concurrent users with guaranteed jitter-free
quality via high-speed networks



Major System Components

e Compression/decompression schemes

e Network protocol at client/router/server
e Multimedia server design

e |ntelligent storage system design

e Security and copyright processing

e Anything in-between the components






MPEG Compression Schemes

Based on DCT transformation:
Four types of frames: |, P, B and D

MPEG-2: 2 Mbps- 100 Mbps
— Computation intensive for HDTV quality

— Our adaptive MPEG-2 encoder can save up to
48% of the bandwidth/storage

MPEG-4: 64 Kbps— 4 Mbps
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e J. Liu, “Bandwidth-Efficient MPEG-2 Encoding'™, "Advances in
Distributed Multimedia Systems', Edited by T. Znati, pp. 257--283,
ISBN 981-02-3560-7, World Scientific Publishing, Jul. 1999.



(10-)Gigabit Ethernet LAN/MAN

B. Daines, J. Liu and K. Sivalingam, "~ Supporting Multimedia Communication over
Gigabit Ethernet Network™, International Journal of Parallel and Distributed
Systems and Networks, 4(2) 102--115,Jun. 2001
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Problem Nature

e MM Communication Application level: ??
e Operating System levdl:
— Linux 19% vs. Windows 2000: 9%
e TCP/UDP/IP levels. 25%~30%
e Device Driver level: 35%~40%
e Hardware/firmware level: 70% - 80%
e Need an optimal design integration



Supporting the Mission??
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Possible Approaches

ne drivers implemented in firmware
part of) | P protocol in firmware
part of) UDP protocol in firmware

part of) TCP protocol in firmware

Igabit Ethernet cards do support eight
es, but rarely utilized by software

 WHERE and HOW should we integrate
them?



Server Design Considerations

e Needs to support alarge number of
concurrent accesses on stored videos

e Each stream should guarantee the
application-level quality of 1-3% jitters

e What isthe right software design within the
multimedia servers?

e Block sizes (e.g., 16-frame) need to be
adjusted for the number of accesses
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Prototype Status

e Currently running on the Linux OS as the
system threads and processes

e L esson learned: naive software design
caused system over-competition

e System-level coordination and scheduling
helped in asignificant degree
e Handles spatial and temporal locality



Further Improvements??

e The overal system CPU utilization islow
(e.g., 5-10%) for normal operations

 The mgority of the operations can be done
by the jumbo-card design??

SCSI/FC-AL | — NIC Chip
Chip/Card — and Card

P Voo




WAN Connection

e Eventually video streams require the
support of ATM networks (or at |east
SONET) for long-distance connections.
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Problem Nature
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Proposed Algorithm
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Mumber of missing-deadline frames
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More Design Issues

e |ntegrated Priority Design

— Application-level: 7?

— |Pv6: 2"8=256 traffic classes

— High-speed Ethernet: 2"3=8

— ATM: 27"1=2
e Joint design with ADSL/Cable Modem
e Joint design with DV D players/recoders



Tak Summary

e Performance guarantee needs to be ensured
all the way viaall components

e System can benefit significantly from the
software/firmware/hardware co-design

e Require the close collaboration between
EE/CE/CSresearchersin all fields
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