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Reliability

Reliability

I Definition: (engineering) The probability that a component
part, equipment, or system will satisfactorily perform its
intended function under given circumstances, such as
environmental conditions, limitations as to operating time,
and frequency and thoroughness of maintenance for a
specified period of time. [from answers.com]

I Strong Reliability: 100% (if the message leaves the source)

I Probabilistic Reliability: very close to 100%
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Reliable Multicast

Reliable Multicast

I Strong Reliability Category:
Reliability on a Per-Recipient basis.

I Probabilistic Reliability Category:
Reliability on a Per-Group basis.
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Reliable Multicast

Strong Reliable Multicast

Strong Reliable Multicast

Good:

I Assures delivery to all functional nodes

Bad:

I Large Overhead

I Ack Explosions (next slides)

I NAck Implosions (next slides)
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Reliable Multicast

Strong Reliable Multicast

Strong Reliable Multicast: Ack Explosions 1

I Source sends the message

I Message propagates along the Multicast tree
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Reliable Multicast

Strong Reliable Multicast

Strong Reliable Multicast: Ack Explosions 2

I Receivers send Ack to source

I Acks floods the network
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Reliable Multicast

Strong Reliable Multicast

Strong Reliable Multicast: NAck Implosions 1

I First proposed as solution for Ack Explosions

I Source sends the message

I The packet is lost before it reaches another member
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Reliable Multicast

Strong Reliable Multicast

Strong Reliable Multicast: NAck Implosions 2

I Nobody notices the loss

I The next message is send successfuly
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Reliable Multicast

Strong Reliable Multicast

Strong Reliable Multicast: NAck Implosions 3

I Members notice a missing sequence number

I They all send NAck to the source

I NAck floods the network
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Reliable Multicast

Gossip Based Multicast

Epidemic
I Epidemic Disease: any infectious disease that develops and

spreads rapidly to many people. [from thefreedictionary.com]
I Like the FLU. Who doesn’t get a flu at least once a year???
I What about a Multicast like the flu?
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Reliable Multicast

Gossip Based Multicast

Gossip Based Multicast

I Gossip Based Multicast follows this same scheme

I Let’s see How it works
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Gossip Based Multicast

Gossip Based Multicast

I Inspired by Epidemics

I Each node infects some other nodes

I The message spreads between nodes like an
epidemic

I Eventually, everybody will get infected
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Gossip Based Multicast

Basic Algorithm

Gossip Based Multicast: Basic Algorithm

When you Receive a message:

I Select “a” uniformly distributed members

I Send the message to them

I Do that only m times

How to send the message?

What is a good value for “a”?

How to select “a” uniformly distributed members?
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Gossip Based Multicast

Message Passing

Gossip Based Multicast: Message Passing

I Eager Push
Send any message right away

I Pull
1 asks 2 if there are new messages, 2 sends the new messages
to 1 if any

I Lazy Push
1 sends the message header to 2, 2 requests the message if he
needs it
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Gossip Based Multicast

Probabilistic Reliability

Gossip Based Multicast: Probabilistic Reliability

I No hard guarantees

I Only probabilistic guarantees

I But, really tight ones !!!

I Derived from epidemic mathematics

I Prob = e−e−k
if each node infects

a = log(N) + k nodes where N is the
total number of nodes in the system

I if N = 100 then sending to 15 members
will assure almost 100% probability
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Gossip Based Multicast

Redundancy

Gossip Based Multicast: Redundance
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Gossip Based Multicast

Managing the Group

Gossip Based Multicast: Managing the Group

Group Membership:

I Keeps track of the members of the group

I Provides a way to Join and Leave the group

I Provides uniformely distributed sub-sets of group members
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Membership Management

Membership Management

Old approaches: Centralized

I Central node has database

I Join, Leave via central node

I Central node sends a subset of members upon request

Distributed approach: Decentralized

I No centralized node

I Each member keeps track of some other members

I Join, Leave via any node
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Membership Management

Basic Algorithm

Membership Management: Basic Algorithm

SCAMP: SCAlable Membership Protocol

Each node has 2 lists:

I PartialView : Nodes it sends messages to

I InView : Nodes whom it receives messages from
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Membership Management

Join

Membership Management: Join

The new Node:

I Sends Join request to any group member

Member nodes:

I Forward the subscription to all nodes in PartialView

I FW c copies to nodes from PartialView

I When you get a FW subscription, either add it to PartialView
or FW it to another node

I If you keep it, then inform the joining node to add you in its
InView
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Membership Management

Leave

Membership Management: Leave

Node X is leaving:

I Send n − c items from the PartialView list to n − c nodes
from the InView list

I Each node will replace X’s ID with the ID received in the
PartialView list

I Remove any duplicates or your own ID from the PartialView
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Membership Management

Recovery from Isolation

Membership Management: Recovery from Isolation

I Send alive message to nodes in PartialView periodically

I If you don’t get any alive messages, you are isolated

I Re-join the group with any node from the PartialView

All Membership information could be piggybacked on normal
messages
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Membership Management

Performance

Membership Management: Performance

I Main Goal: Uniformly Distributed PartialView lists

I PartialView ’s list size has to be close to log(N)

I Can measure performance by the impact of failure on
reliability

I Or by the impact of unsubscriptions on reliability
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Membership Management

Performance 2

Membership Management: Performance 2
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Membership Management

Performance 3

Membership Management: Performance 3
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Conclusion

Conclusion
Gossip Based Multicast: Pros:

I Distributed

I High Reliability

I Failure tolerance

Gossip Based Multicast: Cons:

I Huge Redundancy !!!

How could we achieve that?

I Epidemic Spreading

I Distributed Membership Management

I Piggyback Membership information on messages
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Conclusion

Any Questions?
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