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Active Networking in a Distributed System

In general, active networking allows state sharing within all nodes

in a distributed system.
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Application Specific State Generic Transport Code

End System End SystemIntermediate Nodes

Current Systems

End SystemEnd System Intermediate Nodes

Active Networking

Placement and manipulation of application-speci�c state within the

communication subnetwork.
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Reliable Multicast

� Provide reliability for multicast 
ows using active networking

� Main Idea : Active nodes on path can cache multicast packets,

and retransmit them upon detection of loss.

R S R

request

retrans

R

request

retrans

S
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Modeling Reliable Multicast

S R

stub stub

transits

R

St

R’t

LtL’t

Et
Yt

affected

nearby

tR

stub

assume tR = tR0 = tS and tL = tL0

TX = tR + tL + tY + 2tR + tE + tR

= 4tR + (tL + tY + tE)

TC = pn2(tR + tL + 1) + (1� pn)2(tR + 2tL + tR)

= 4tR + 4tL � 2pn(tR + tL � 1)
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Reliable Multicast: Analysis

Thus, to achieve TC < TX :
pn >

3tL � tY � tE

2(tR + tL � 1)

Assuming tE = tY = tL:

Avg. Diameter  of Stub Domain
5

10
15

20
5

10
15

20

0.2
0.4
0.6
0.8

1

of Transit Domain

Avg. Diameter

p_n s.t. Performance (Design C) = Performance (Design X)
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