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One-to-Any
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Internet routing
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I RoutingServices: IPv6 transition(6to4) etc.
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Robustande�cient servicediscovery

I Query-ReplyServices: DNS Root-Serversetc.
I RoutingServices: IPv6 transition(6to4) etc.

But its usehasbeenlimited?



Limitationsof Inter-domainIP Anycast

I Wastesaddressspace

I Doesnot scaleby
number of groups

2.1.1.0/24 2.1.1.0/24

I Di�cult to deploy
I obtain an addresspre�x
I a certainlevelof expertise

I Is limited by IP routing
I inability to o�er load-basedselection



Proxy IP AnycastService(PIAS)

What is PIAS?
A practicalanycastdeploymentarchitecture

I addressesnativeIP Anycastlimitations
I o�ers newfeatures

I opensnewanycastusageavenues

Key Insight

CLIENT
Native IP
Anycast

MEMBERPIAS



Talk outline

I PIAS: basicdesign
I Designchallenges
I PIAS: actualdesign
I Newanycastapplications
I Unansweredquestions

(simulations/measurements)



PIAS:BasicIdea

Deploy AnycastProxies(

All proxiesadvertisethe samepre�x(

Anycast 
Proxy
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PIAS:BasicIdea

Di�erent client might go to a di�erent member(
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PIAS:BasicIdea

Multiple groupscanregister(

(

Anycast 
Proxy

Member
(group 1)

IP Anycast

Member
(group 2)



WhatdoesPIASsolve?

I AddressUsage
I E�o rt Amortization
I Ease-of-Use
I BackwardsCompatible
I SelectionCriteria

E�cient useof addressspace
Thousandsof groupsper IP addressin pre�x

Groupaddress- [IP-Address]:[Port]
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WhatdoesPIASsolve?

I AddressUsage
I E�o rt Amortization
I Ease-of-Use
I BackwardsCompatible
I SelectionCriteria

Easeof join/leave

No interactionwith routing
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No changesto clients
just asnativeIP Anycast
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WhatdoesPIASsolve?

C

I AddressUsage
I E�o rt Amortization
I Ease-of-Use
I BackwardsCompatible
I SelectionCriteria

Multiple selectioncriteria
for example,loadbalance,proximity

Groupmemberscanbe clientsfor the group!



WhatdoesPIASsolve?

Issues
Transferred

Routing PIAS
Infrastructure��

I AddressUsage
I E�o rt Amortization
I Ease-of-Use
I BackwardsCompatible
I SelectionCriteria

All this just by proxying?

I decoupledissuesfrom routing
I canbe easilyaddressedin proxy infrastructure
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Hierarchy : reduceloadon RPs(

RPstrack JPs,JPstrack members(



PIAS: designchallenges
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PIAS: designchallenges
I Scalability by

I no. of groups,groupsize/dynamics
I no. of proxies

I Robustnessand fast-failover

Proxy andMember failures(

(



PIAS: putting it all together
Anycast: Client (C) to Group1 (blue)

Anycast 
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(group 1)
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PIAS: putting it all together
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Newanycastapplications

Anycastserviceo�ered by PIAS

I practical
I easy-to-use
I scalesby groupnumber/size/dynamics
I groupmemberscanbe clientstoo

Applications

I Peerdiscovery: network games,p2p
applicationsetc.

I Reachingan overlay network : querying
OpenDHT, globalRON, i3 etc.
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PIAS: possibleproblems

Client Member

Ingress Proxy Join Proxy

Direct Path

PIAS path

Stretch= PIASpath len. = Direct path len.

What is the stretch imposedby PIAS?

I Stretch
I A�nit y
I Proximity



PIAS: possibleproblems

Topology

I POP-leveltopologyfor tier-1 ISPs(Rocketfuel)
I 22 ISPs,687POPs,2825inter-POPlinks
I Annotatedlinkswith actualdistance(kms)

Simulation
I SSFNETfor BGProute calculation

I Stretch : simulation
I A�nit y
I Proximity
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PIAS: possibleproblems

B

C

DE

A JP

JP
C

Oops!!

Ingress

FLAP

A�nit y : sameclient to sameingress
What is the a�nit y o�ered by nativeIP Anycast?

I Stretch
I A�nit y
I Proximity



PIAS: possibleproblems

Traceroute-Servers

I 244vantagepoints
I Duration : 7 days
I Europe-centric

distribution

Planetlab

I 163Planetlabsites
I Duration : 3 months

(Dec'04-Mar'05)
I US-centric

distribution

I Stretch
I A�nit y : measuredanycastedDNS root-servers
I Proximity
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PIAS: possibleproblems

C

Member

Ingress 

JP

   Poor Native IP
Anycast Proximity

Is nativeIP anycastbasedproximity useful?

I Stretch
I A�nit y
I Proximity



PIAS: possibleproblems

DoesIP Anycasto�er latency-basedproximity?

I measuredthe proximity o�ered by root-server
anycastdeployments
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PIAS: possibleproblems

DoesIP Anycasto�er latency-basedproximity?

I measuredthe proximity o�ered by root-server
anycastdeployments

I from � 40000clients

Results(detailsin technicalreport)

I No (for a naivedeployment)
I 5-6 timesthe idealproximity wascommon

I Stretch
I A�nit y
I Proximity : measuringproximity
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PIAS: possibleproblems

Ingress JP

C

Member

ISP 1

Planneddeployment to attain proximity(

I Stretch
I A�nit y
I Proximity : a simplealleviative
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Whybother?

Application-layer anycastis alreadyout there

Advantagesof PIAS: : :

3 usefor low-levelprotocols
3 proximity is a lot easier

3 easiermanagement

3 fasterfailover
3 no extra round-trip

7 the overheadof proxy traversal



Summary

Proxy IP AnycastService

I practicalanycastdeploymentarchitecture
I addressesnativeIP andapplication-layer

anycastlimitations
I opensnewusageavenues

Anycastfor the network community

I currentlydeploying PIAS
I publiclyusablein the near future

http://pias.gforge.cis.cornell.edu
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PIAS: the metricsthat canbe o�ered

Client Member

Ingress Proxy Join Proxy

Metric??

C) Member is about the sameasIngressP.) JoinP.
cansupport metricssuchaslatency, prop. delay etc.

scalably



PIAS: reversepath
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PIAS: engineeringissues

Scalability by no. of proxies

I a clustereddeploymentmodel
I decouplesproxy dynamicsfrom inter-domain

routing

ROUTER
IGP

BGP

PROXY CLUSTER



PIAS: engineeringissues

Failures
I no impact on inter-domainrouting

ROUTER
IGP

BGP

PROXY CLUSTER



Inter-domainroutingandAnycast!!

AS J AS J

I1 - B I2 - NY

AS J

I1 - B I2 - NY

Anycast'edAS appears
similar to a
multihomedAS

AS J

I1- NY I2 - NY

 AS J

I1-B I2 - B

(multi-homed to providers 
     in Berkeley)

(multi-homed to providers 
     in New York)

But is di�erent from
typicalmultihoming!
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