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Multimedia Networks

Sender

  

Traffic
Policer

Receiver

  

Admission
Control

� Multimedia connections have QoS and tra�c

parameters.

� Multimedia networks need resource reservation.



Why is Resource Reservation Di�cult?

� Compressed digital video has a variable bit rate.
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� Problem: How do we provide deterministic QoS without

peak-rate reservation?



Design Space of a Multimedia Network

Admission
Control

  

  

Scheduling
Packet

Traffic
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What is Tra�c Characterization?
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Frame Number  
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� A tra�c characterization is a bound for the tra�c over

any interval.

{ Time-invariant: A�(t) � A[�; � + t]; 8t; �

{ Subadditive: A�(t1 + t2) � A
�(t1) +A
�(t2); 8t1; t2

� Tra�c characterization must map to tra�c policer.



The \Leaky Bucket" Tra�c Characterization
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� Used in: ATM, Integrated-services Internet
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Empirical Envelope
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E*

� The best possible characterization for a video source is

its empirical envelope E�.

� E�
(t) := sup

��0
A[�; � + t], for all t � 0.

� Di�cult to police, expensive to compute.



Our Approach

repetition

leaky buckets

actual traffic

empirical envelope
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� Approach: approximate the empirical envelope E�.

� Use only a subset of E�.

� Select leaky bucket parameters.
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How much of E� do we need?
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� 200 points of the envelope are su�cient.

� Empirical envelope has 40,000 points.



How Good is Our Method?
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� We plot a normalized utilization U(d) = #A�=#E�.



Design Space of a Multimedia Network
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Packet Scheduling

Input Links Output Links

 

 

Fabric

Scheduler

� A connection j has a delay bound dj.

� Packet scheduling discipline determines delay .



What is a good scheduler?

Earliest
Deadline
First Priority

Static

Efficiency

Simplicity ?
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RPQ+ Scheduler
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RPQ+ Queue Rotation
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Implementating RPQ+ in Shared Memory
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� No movement of packets.

� Operations independent of queued packets.
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Evaluation
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