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But its usehasbeenlimited?



Limitationsof Inter-domainP Anycast

. Wastesaddressspace

. Doesnot scaleby
number of groups

2.1.1.0/24 2.1.1.0/24

. Dizcult to deply

 obtain an addresgre x
. a certainlevelof expertise

- Is limited by IP routing
- Inability to o®erload-basedelection



Praxy IP AnycastServicd PIAS)

What is PIAS?
A practical anycastdeplgymentarchitecture

- addressesative IP Anycastlimitations

- o®eranewfeatures
. opensnewanycastusageavenues

Key Insight

Native IP
-———-> PIAS MEMBER
CLIENT Anycast -



PIAS:Basicldea

Deply AnycastProxies
All proxiesadvertisethe samepre X

Anycast
Proxy
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PIAS:Basicldea

Proxiestunnelto appopriate memkler
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PIAS:Basicldea

Di®erentclient might go to a di®erentmemier

C

----- » |P Anycast  ws=p |P Tunnel

Anycast Member
Proxy (group 1)



PIAS:Basicldea

Multiple groupscanregister

- *
*
 J *

) )

----- » |P Anycast

Anycast Member Member
Proxy (group 1) (group 2)



What doesPIASsolve?
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What doesPIASsolve?

AddresdJsage

E®at Amartization
Ease-of-Use
Backwards Compatible
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Easeof join/leave
No interactionwith routing



What doesPIASsolve?

. AddresdJsage
_ . E®at Amartization
- . Ease-of-Use
o . . Backwards Compatible

SelectionCriteria

No changedo clients
just as native P Anycast
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What doesPIASsolve?

. AddresdJsage
= . E®at Amartization
o . Ease-of-Use
o | . Backwards Compatible

SelectionCriteria

Multiple selectioncriteria

for example)oad balance proximity
Groupmemlerscan be clientsfor the group!



What doesPIASsolve?

. AddresdUsage
Issues ) )
Transferred E®at Amatization

. Ease-of-Use
@ Backwards Compatible
SelectionCriteria

All this just by proxying?

I decoupledssuedrom routing
. can be easilyaddresseah proxy infrastructure
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Membersregisterwith Join Proxies(JP)
Registrationinvolvesmemler authentication



PIAS: desigrchallenges

. Scalablliy by
. no. of groups groupsize/dynamics
. no. of proxies

. Robustnesand fast-failover

RendezvouPRroxies( RP)
groupaddressmappedto RP usingconsistenthasth



PIAS: desigrchallenges

. Scalablliy by
' no. of groups,groupsize/dynamics
. no. of proxies

. Robustnessnd fast-failover

Hierachy
RPstrack JPs, JPstrack memlers
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PIAS: desigrchallenges

- Scalabiliy by
. no. of groups,groupsize/dynamics
. no. of proxies

. Robustnesand fast-failover

||

Proxy and Memkler failures
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Anycast: Client(C) to Groupl (blue)
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Proxy (group 1)
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PIAS: putting it all together

IngressProxy ) Join Proxy
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PIAS: putting it all together

JoinPraxy ) Memler

..... » [P Anycast — IP Unicast

Anycast ] Member
Proxy (group 1)



PIAS: putting it all together

Client)

----- » |P Anycast

Ingress”. ) JoinP.) Mem

Anycast ] Member
Proxy (group 1)

er

— |P Unicast



Newanycastpplications

Anycastserviceo®eredoy PIAS

| practical
. easy-to-use

. scaledby groupnumber/size/dynamics
. group memkberscanbe clientstoo

Applications

. Peerdiscovery. network gamesp2p

applicationsetc.

. Reachingan overly network : querying
OpenDHT, globalRON 13 etc.
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PIAS: possiblgroblems

I Stretch
- Axnity
- Praximity
Ingress Proxy Join Proxy
PIAS paths.\
Client Member

Stretch= PIAS path len. = Direct path len.
What is the stretchimposedby PIAS?



PIAS: possiblgroblems

. Stretch : simulation

- Axnity
- Praximity

Topology

. POP-leveltopologyfor tier-1 ISPs(Rocketfue)

1 22 1SPs,687 POPs,2825inter-POPlinks
- Annotatedlinks with actual distance(kms)

Simulation
- SSFENETfor BGP route calculation
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. Stretch
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© simulation
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PIAS: possiblgroblems

. Stretch

- Axnity
- Praximity

Oops!!

Axnity . sameclientto sameingress
What is the axnity o®erecdby native IP Anycast?



PIAS: possiblgroblems
. Stretch

- Axnity : measurednycasteddNS root-servers
- Praximity

Traceroute-Servers Planetlab
- 244 vantagepoints 163 Planetlabsites
. Duration: 7 days . Duration: 3 months
. Europe-centric (Dec'04-Ma'05)
distribution . US-centric

distribution
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PIAS: possiblgroblems

. Stretch
- Axnity : measurednycasteddNS root-servers
- Praximity
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PIAS: possiblgroblems

. Stretch

- Axnity
- Proximity

Poor Native IP Ingress

Anycast Proximity

Member

Is native IP anycastbasedproximity useful?



PIAS: possiblgroblems

- Stretch
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PIAS: possiblgroblems

- Stretch
- Axnity
- Proximity : measuringoroximity

Does|P Anycasto®erlatency-basegroximity?

. measuredhe proximity o®ereday root-server
anycastdeplyments
- from » 40000clients

Results(detallsin technicalreport)

. No (for a naivedeplyment)
. 5-6 timesthe ideal proximity was common



PIAS: possiblgroblems

- Stretch
- Axnity
- Proximity : exampleof poor proximity




PIAS: possiblgroblems

- Stretch
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- Proximity : exampleof poor proximity
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PIAS: possiblgroblems

- Stretch
- Axnity
- Proximity : exampleof poor proximity
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PIAS: possiblgroblems

- Stretch
- Axnity
- Proximity : a simplealleviative

Planneddeplgymentto attain proximity
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Why bother?

Application-lger anycastis alreadyout there
Advantagesf PIAS:::

3 usefor low-levelprotocols

3 proximity is a lot easier
3 easiemMmanagement

3 fasterfailover

3 no extraround-trip
7 the overheadf proxy traversal



Summay

Proxy IP AnycastService

. practicalanycastdeplymentarchitecture

. addressesative IP and application-lger
anycastlimitations
| opensnewusageavenues

Anycastfor the network communiy

. currentlydeplying PIAS
. publiclyusablein the nea future

http://pias.gforge.cis.cmell.edu
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PIAS: the realpicture

..... » [P Anycast — IP Unicast

Anycast ] Member
Proxy (group 1)



PIAS: engineeringsues

Scalabiliy by no. of proxies

. a clustereadeplymentmodel

- decouplegproxy dynamicsrom inter-domain
routing

4 BGP

O E m N

PROXY CLUSTER




PIAS: engineeringsues

Failures
' no impact on inter-domainrouting

PROXY CLUSTER
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