Ken Calvert Ellen Zegura Samrat Bhattacharjee

Networking and Telecommunications Group Georgia Institute of Technology, Atlanta

Tera-Op Networking:

Local Adaptation to Congestion

Result: Periods of uncontrolled loss

The Case

Assumption: $/MIP continues to decrease

Problems that won’t go away:

propagation delay (i.e., round-trip-time) congestion applications that don’t know what they want (or aren’t willing to pay for it up front...)

Sender adapts congestion encountered

Period of uncontrolled loss at receiver

Objective: put the adaptation where the problem is It is already happening:

TCP snooping [Katz et. al.] ack dropping [Karn and others] packet-level dropping [Floyd & Romanow] video transcoding gateway [Amir et al.]

Observation: a more general capability might be interesting capsules: headers = programs [Tennenhouse et al.]

Active Networking

None Much

Total

None

User Programmability

Computational Power existing examples capsules

Network supports set of predefined computations. Computations may involve state. Packets labels identify (i) computation (ii) state. State eventually evaporates.

An approach to Active Networking An Approach to Active Networking

Interface

Language to describe computation. Namespace and invocation mechanism.

payload tag computation ID Routing Header (e.g. IP)

active node

42 13

13 set of supported computations state information

42 associative memory

Hardware:

Active Networking Architecture

Advantages:

Motivated by a real problem (adaptation to congestion). Incremental deployment. Separates mechanism and policy. Allows for evolution, addition of new computations.

AP

AP

Core

Routing

Unit Reassembly Processing

Segmentation Lookup

Next stop

ID Output AP

Port Processors Active Processors

No IPP

OPP

Yes

Congestion Toggle CT

What We’ve Done

Active Node Processing

Generalized Unit-level drop. Rate-control. MPEG transformation (selective frame dropping).

end station active processor

switch

end station

0

0.2

0.4

0.6

0.8

1

0 10 20 30 40 50 60

Fraction of GOPs Received

Buffer Size in Kbytes

Performance of MPEG APs vs. Buffer Size

Drop GOP AP - GOPs Frame Level Drop AP - GOPs Null AP - All Frames