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Multimedia Streaming

Different from download and play.

=1l the client’s play-out buffer then
nlay from the buffer.
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Multimedia Streaming

e By 2001, 50% of the web sites are
going to have streaming capability.

e Today’s streaming quality is still
poor.
— High start-up latency.
— Unpredictable playback quality.

— Poor performance with VCR
operations.



Streaming Cache

 Reduce server load for content

yroviders.

e Reduce network load for ISPs.
* Improve client playback quality.
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Outline

Streaming Cache Architecture

Key Techniques

— segmentation and prefix caching
— client request aggregation

— data transfer rate control

Implementation with RTP/RTSP
Performance Results



Streaming Cache Architecture
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Segmentation and Prefix
Caching (using disk cache)

* Media Object Characteristics:

— Large size (2-hour long MPEG-I movie
1.4GB disk space)

— Timing requirement
« Scalable Solution:

— Division into smaller segments
— Segments can be cached and replaced

Independently.
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Client Request Aggregation
(using memory buffer)

e Heterogeneity
— Media object
— Arrival time
— Request range

« Temporal Distance btwn requests:
D1 r2) =(tp-P2)-(t1-P1)=(t-1)-(P2-P1)
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Client Request Aggregation --
Ring Buffer

Buffer Temporal Distance: A,
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Data Transfer Rate Control

rate =r

o=

(a) client-server
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(b) client-helper-server
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Data

start-up latency (msec)

Transfer Rate Control --
Start-up latency
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Implementation
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Performance Tests

(RealServer)

[ Server ]

N

[ Helper ]
out

RN

Server: Sun Ultra-4, 4 CPUs, 1GB mem, Sun OS
5.6.

Client: 300MHz Pentium, 250MB mem, FreeBSD.

Helper: 400MHz Pentium 11, 250MB mem,
FreeBSD.

12 MPEG Clips (40s-70s)

Request whole clips with Zpif distribution.
Request inter-arrival time: 15s.

Traffic Reduction Ratio: R = (D, D,,)/ D;,




Network and Server Load
Reduction

 Prefix Caching
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Network and Server Load
Reduction

* Ring buffer request aggregation
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start-up latency (msec)

Client Start-up Latency

rate =r
d, =10 ms
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Conclusion

 Benefits of helpers:
— reduce server load
— reduce network load
— Improve end user streaming quality

e Techniques at the helper:
— prefix caching on disk
— ring buffer in memory
— data transfer rate control

* Other techniques to use:
— video smoothing

— layered encoding
— distributed cooperative caching



