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IPv6 AnycastIPv6 Anycast
Defined in IPv6 specificationDefined in IPv6 specification
Supports Supports serviceservice--orientedoriented address assignmentaddress assignment

Anycast address is assigned to multiple nodes which Anycast address is assigned to multiple nodes which 
provide same serviceprovide same service
Anycast packet is delivered to an Anycast packet is delivered to an appropriateappropriate nodenode

AppropriatenessAppropriateness depends on the routing protocoldepends on the routing protocol

Shares address space with unicastShares address space with unicast
Existing unicast services can be switched to anycast Existing unicast services can be switched to anycast 
services with the same addressservices with the same address

Unicast addressUnicast addressMulticast addressMulticast addressUnicast addressUnicast addressAddress spaceAddress space
Point to PointPoint to PointPoint to MultipointPoint to MultipointPoint to PointPoint to PointCommunication formCommunication form

MultipleMultipleMultipleMultipleSingleSingleCandidate for receiverCandidate for receiver

A serviceA serviceA group of nodesA group of nodesA nodeA nodeObject of address Object of address 
assignmentassignment

AnycastAnycastMulticastMulticastUnicastUnicast
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Anycast CommunicationAnycast Communication
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AI: Anycast Initiator (client)
AR: Anycast Responder (server)
PUA: Peer Unicast Address 
AAny: Anycast Address
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PUA3

Internet
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Advantages of AnycastAdvantages of Anycast

Provides a fixed address for a serviceProvides a fixed address for a service
Client only has to know the anycast address Client only has to know the anycast address 
to get the serviceto get the service

Enables client nodes to connect to Enables client nodes to connect to 
appropriate server without careappropriate server without care

The appropriate server is selected by the The appropriate server is selected by the 
routing mechanismrouting mechanism

Provides robust availability of the servicesProvides robust availability of the services
When a server breaks down, anycast packets When a server breaks down, anycast packets 
are delivered to another working serverare delivered to another working server
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Current Usages of AnycastCurrent Usages of Anycast
Only a few services use global anycastOnly a few services use global anycast

Current global anycast services are achieved Current global anycast services are achieved 
via servicevia service--specific methodsspecific methods

Current anycasting cannot provide stateful Current anycasting cannot provide stateful 
communication (e.g. TCP)communication (e.g. TCP)
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ObjectivesObjectives

to achieve serviceto achieve service--independent global independent global 
anycast serviceanycast service

to provide stateful communication in to provide stateful communication in 
anycastinganycasting
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Difficulty of Anycast RoutingDifficulty of Anycast Routing

Anycast addresses are Anycast addresses are locationlocation--independentindependent
Locations of anycast responders cannot be Locations of anycast responders cannot be 
identified from anycast addressesidentified from anycast addresses
Need to associate the locations of anycast Need to associate the locations of anycast 
responders with anycast addressesresponders with anycast addresses

Mobile IPv6 (MIPv6) resolves the same Mobile IPv6 (MIPv6) resolves the same 
difficultydifficulty

We utilized MIPv6 for proposed architectureWe utilized MIPv6 for proposed architecture
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Analogies between MIPv6 andAnalogies between MIPv6 and
Global AnycastGlobal Anycast

ARsARs use use AAAnyAny to communicate to communicate 
with AI regardless of the with AI regardless of the 
network where network where ARsARs existexist

MN uses MN uses HoAHoA to communicate to communicate 
with Correspondent Node (CN) with Correspondent Node (CN) 
regardless of the network regardless of the network 
where MN existswhere MN exists

ARsARs have a have a locationlocation--
independent address independent address AAAnyAny and and 
a a locationlocation--dependent address dependent address 
PUAPUA

Mobile Node (MN) has a Mobile Node (MN) has a 
locationlocation--independent address independent address 
Home Address (HoA)Home Address (HoA) and a and a 
locationlocation--dependent address dependent address 
CareCare--of Address (CoA)of Address (CoA)

Global AnycastGlobal AnycastMIPv6MIPv6

Proposed architecture utilizes these Proposed architecture utilizes these 
analogiesanalogies
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Proposed ArchitectureProposed Architecture

MMobile IPv6obile IPv6--based IPv6 based IPv6 GGlobal lobal AAnycast nycast 
(MGA)(MGA)
Two modelsTwo models

Basic modelBasic model
Utilizes MIPv6 architecture as isUtilizes MIPv6 architecture as is

Advanced modelAdvanced model
Extends MIPv6 architecture to resolve the Extends MIPv6 architecture to resolve the 
differences between MIPv6 and global anycastdifferences between MIPv6 and global anycast
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Keeping a Stateful CommunicationKeeping a Stateful Communication

Various anycast responders update bVarious anycast responders update binding inding 
ccacheaches in home anycast agents in home anycast agent

Change corresponding anycast responderChange corresponding anycast responder
May destroy stateful sessionsMay destroy stateful sessions

We utilized We utilized Route OptimizationRoute Optimization procedure procedure 
defined in MIPv6defined in MIPv6

Switch communication paths not through Switch communication paths not through HAHAAA
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Difference between MIPv6 and Difference between MIPv6 and 
Global AnycastGlobal Anycast

The difference causes some limitations in The difference causes some limitations in 
MGA basic modelMGA basic model

MIPv6
Home Address is 
possessed by a 
single Mobile Node

Global Anycast
Anycast Address is 
shared by multiple
Anycast Responders AR1AR1

AAny

PUA1 AR2AR2
AAny
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AAny
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Limitations in MGA Basic ModelLimitations in MGA Basic Model

Cannot distribute anycast packets to Cannot distribute anycast packets to 
multiple multiple ARsARs at one time at one time 

Only a single PUA can be bound with a single Only a single PUA can be bound with a single 
AAAnyAny

Stateful communication may be destroyedStateful communication may be destroyed
When AI cannot execute route optimizationWhen AI cannot execute route optimization

Traffics are centralized in a HAATraffics are centralized in a HAA
More typically than the case in MIPv6More typically than the case in MIPv6
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MGA Advanced ModelMGA Advanced Model

Multiple binding cache entries for a single Multiple binding cache entries for a single 
anycast addressanycast address

Distribute anycast packets to multiple Distribute anycast packets to multiple ARsARs
Stateful communication provided by HAAStateful communication provided by HAA

Achieve stateful communication without route Achieve stateful communication without route 
optimizationoptimization

Distributed deployment of multiple anycast Distributed deployment of multiple anycast 
agentsagents

Balance the anycast trafficsBalance the anycast traffics
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Multiple Binding Cache Entries forMultiple Binding Cache Entries for
Single Anycast AddressSingle Anycast Address

We extend bWe extend binding inding ccache ache to maintain to maintain 
multiple entries and metricsmultiple entries and metrics
We extend bWe extend binding inding uupdate pdate message to message to 
transmit some metricstransmit some metrics

Metric: hop count, server resource, etc.Metric: hop count, server resource, etc.
HAA HAA refersrefers metric in ametric in anycast nycast bbinding inding ccache ache 
to select a corresponding ARto select a corresponding AR

Anycast Binding UpdateAAny

Anycast Binding Cache

PUA1 X AAny

PUA2

Anycast Binding Cache

PUA1 X
Y
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Stateful Communication Stateful Communication 
Provided by HAAProvided by HAA

HAA HAA maintains correspondence maintains correspondence 
information between AI and AR for a information between AI and AR for a 
certain periodcertain period
HAA forwards anycast packets according HAA forwards anycast packets according 
to correspondence information tableto correspondence information table

tt44PUAPUA11AAAI4AI4

tt33PUAPUA22AAAI3AI3

tt22PUAPUA33AAAI2AI2

tt11PUAPUA22AAAI1AI1

Exp. TimeExp. TimeCorresponding PUACorresponding PUASourceSource
Example of correspondence information table
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Distributed Deployment ofDistributed Deployment of
Multiple Anycast AgentMultiple Anycast Agent

Multiple nodes (named Midway Anycast Multiple nodes (named Midway Anycast 
Agent: MAA) balance the anycast trafficsAgent: MAA) balance the anycast traffics

Multiple Multiple MAAsMAAs are deployed are deployed 
around the Internetaround the Internet
MAAMAAss capture anycast capture anycast 
packets in its scope packets in its scope ((e.g. an e.g. an 
IISSPP)), and transmits them to , and transmits them to 
selected ARselected AR
HAA captures anycast HAA captures anycast 
packets not captured packets not captured 
by by MAAsMAAs and transmits and transmits 
them to selected ARthem to selected AR

HAAHAA

MAA3MAA3

AI1AI1 AI2AI2 AI3AI3
MAA1MAA1 MAA2MAA2

AI4AI4
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Conclusions and Future TopicsConclusions and Future Topics

ConclusionsConclusions
AAnycast routing architecture based on MIPv6nycast routing architecture based on MIPv6

Can provide serviceCan provide service--independent anycastingindependent anycasting
Can keep stateful communicationCan keep stateful communication

Future topicsFuture topics
Implementation Implementation and evaluation of MGA and evaluation of MGA 
advanced modeladvanced model
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Thank you.Thank you.


