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Introduction

Reliable multicast protocols using the local repair
scheme: SRM, RMTP, LBRM, LMS, Search Party.

To detect when to delete a packet from the buffer.
— Message stability detection
— Membership failure detection

Message Is stable when it Is received by all
members in the group.
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Assumptions

Messages may get lost.
Processes may crash.
Group size Is n.

(sender id, sequence number): unique name for
data.

Do not reply on reliable multicast protocols.
Membership known or unknown.



Information at each member

at member A:

ABCD
e Sequence number R=1[12 4 2]
e Whom-I’ve-heard-from W=[111 Q0]
e Min-so-far M=[111 2]
o Stability S=M

when W is filled with all 1°s



Stability detection with gossiping

o Equally timed steps.

« Each member sends info to random gossip subset
of size b.

o Starting points are scattered randomly.



Stability detection with gossiping

Arrays at each member:
R: Sequence number array
M: Min-so-far array

W: Whom-1’ve-heard-from
bitmap array

S: Stability array

Start: M .= R;

Each time step: sends
(M,W) to its gossip subset
Upon receipt of a gossip
message (M’, W?)
M:=Ele_Min(M,M’);
W:=Ele Max(W,W’);
S:=M When W has all 1’s.

Multicast S or piggyback S
on future gossip messages.
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Sample run of stability detection
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Fallure detection

« Information at each member (e.g. A)

ABCD
Live L=1]110 1]
Timer T=J]aa0 a]

o T[i] = ainitially, and when a message is received
from I.

e L[i]=1ifT[i]>0



Analysis for stability detection time

o Step Interval & subset size b
* Prob(incomplete stability detection)
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Modification with unknown membership

« Multicast router support:
o Use estimation of number of steps

b

S(1) S(i) S(c)

P = S(i)/sum ;_; . S(j)
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Simulation setup

* NS simulator, bounded degree tree of size 1000.

e Performance metric
— Time Per Round (TPR)

— Time To Stable (TTS)
« TPR
» Frequency to trigger protocol: F seconds
* Reliable Multicast protocol: D seconds
e MaximumTTS=F+ D + TPR
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Simulation results

e Time Per Round for fixed group size 200
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Adaptive method

To find the window of optimal step intervals

 find a near-min TPR . y
(golden-ratio method) < _ sub_gsize = 3 ey
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near-minimum TPR {sec)

Different group sizes

TPR: O(n log n) number of steps: O(log n)
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Local gossip
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Conclusion

e Fault Tolerant
— message losses
— membership changes

e Scalable

— each member sends a fixed number of messages, total
O(n)

— message size Is less than O(n)
— no implosion
— membership change does not affect operation
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