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Refresher 

  Streaming Multimedia System 

  Scalable Application-Level Multicast 

  Pastry, Scribe, SplitStream 

  Erasure Codes 
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 accept()

ServerSocket
«interface»

 Endpoint()
 toString()
 sendPacket()

Endpoint

 LeafSet()
 LeafSet()
 findNearestLeaf()
 findNearestLeaf()
 getFirst()
 getLast()
 getLeaves()
 isInRange()
 removeLeaf()
 update()
 getLastModification()
 merge()

LeafSet

 RoutingTable()
 findNextHop()
 getAllRows()
 getRow()
 removeElement()
 update()
 updateRow()
 getLastModification()

 TableRow()
 findNearestMatch()
 getElement()
 getLength()
 removeElement()
 setElement()

TableRow

RoutingTable

 NodeID()
 closerTo()
 compareTo()
 equals()
 firstDifferentDigit()
 getDigit()
 toString()
 hashCode()

NodeID

b: int
bits: int
default_HashAlgorithm: String
default_L: int
default_M: int
default_b: int
default_bits: int
default_port: int
HashAlgorithm: String
L: int
M: int
port: int

 getMaxDigits()
 loadDefaults()

Configuration

 getDistanceTo()

Proximity
«interface»

 close()
 getInputStream()
 getOutputStream()

Socket
«interface»

 kill()
 run()
 CommThread()

CommThread

 Node()
 bootStrap()
 deliver()
 forward()
 getEndpoint()
 getNodeId()
 getRoutingTable()
 newLeafs()
 preRoute()
 route()
 run()
 send()
 sendDirectly()
 stop()
 toString()
 ackacknowledge()
 rejected()
 isJoined()

Node

 forward()
 newLeafs()
 preRoute()
 route()

RoutingListener
«interface»

topics: Hashtable<NodeID,ScribeTopicGroup>

 ScribeNode()
 create()
 deliver()
 forward()
 getTopics()
 publish()
 scribeEvent()
 subscribe()
 unsubscribe()

children: List<Endpoint>
parent: Endpoint

 ScribeTopicGroup()
 addChild()
 getChildren()
 getParent()
 hasChildren()
 iterator()
 removeChild()
 setParent()

ScribeTopicGroup

ScribeNode
scribe# server0..1

+ nodeId0..1

# me

0..1

 # elements

*

# leafSet

0..1

 # table

*

 # id

0..1

 # r

0..1

 + proximityMetric

{order}

0..1

# socket0..1

# listener0..1- endpoint

*
leaves
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ACK: int
ACKACK: int
JOIN: int
LEAVE: int
MESSAGE: int
REJECT: int
type: int
UPDATE: int

 toString()

Packet
Message

LEAF_SET: int
NODE: int
ROUTING_TABLE: int
ROUTING_TABLE_ROW: int
row: int
state: Serializable
timestamp: Date
type: int

UpdateMessage

object: Serializable

 ObjectMessage()

ObjectMessage

CREATE: int
data: Message
PUBLISH: int
SUBSCRIBE: int
topic: NodeID
type: int
UNSUBSCRIBE: int

ScribeMessage
scribe

+ data

0..1
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 SimulatorNode()

SimulatorNode

 getDistanceTo()

SimulatorProximity

 SimulatorSocket()
 close()
 getInputStream()
 getOutputStream()

SimulatorSocket
address: InetAddress
port: int

 SimulatorEndpoint()
 equals()
 toString()
 sendPacket()

SimulatorEndpoint

 getLatency()
 registerServer()
 unregisterServer()

SimulatorNetwork

 SimulatorServerSocket()
 accept()

SimulatorServerSocket

«Call»«Instantiate»

«Call»

«Instantiate, Import, Call»
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Demo 
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Forward Error Correction 

  Used for reliable packet delivery in a multicast environment 

  Retransmission can be inefficient when different groups lose 
different sequences of  packets 

  FEC techniques send redundant information, so clients can 
reconstruct corrupt or lost packets 



Forward Error Correction 

  Simplifies both server and client 

  Reduces time needed to recover lost packets 

  Sender can vary the amount of  redundancy 

  Higher computational cost and network overhead 



Erasure Codes 

  Main idea is to encode k blocks of  data to produce n blocks 

  Denoted an (n, k) code  

  Receiver can recover from n – k lost packets 

  Can be represented using a matrix and the encoder/decoder 
can be implemented using linear algebra or finite fields 



Erasure Codes 
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