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New Directions in Routing● Papers presented
 – "Towards a Logic for Wide-Area Internet Routing", in ACM SIGCOMM FDNA-03
 – "Stable Internet routing without global coordination", in Proc. ACM SIGMETRICS, June 2000
 – "NIRA: A New Internet Routing Architecture", in ACM SIGCOMM FDNA-03
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“Towards a Logic for Wide-Area Internet Routing”
 ● Goals of the paper– Develop a set of rules / properties of wide-
 area routing– Use the rules to prove that a routing
 system satisfies various properties● Paper analyzes various parts of BGP
 – Finds faults in BGP, and proves that certain configurations of BGP are “good”
 ● Authors invite routing protocol developers to utilize their logic
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Deficiencies of BGP● Poor integrity● Slow convergence● Divergence● Unpredictability● Poor control of information flow
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Routing Properties Considered
 ● Validity● Visibility● Safety● Determinism● Information-flow control
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Applying the logic (results)● Route reflectors can cause BGP to
 violate validity● BGP is not “safe”● BGP can violate information flow policy
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Other Applications● Configuration analysis
 – Develop tools to analyze properties of routing configurations
 ● Configuration synthesis– Easier configuration with provable
 properties● Protocol Design
 – Authors are planning to design a BGP replacement which utilizes the logic
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Conclusion● A wide area routing configuration can be
 analyzed by a set of properties● These properties can be used to prove the
 system operates in a specific manner● The properties can be used to:
 – analyze the configuration of current routers
 – synthesize routing configurations– design future protocols
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“Stable Internet Routing Without Global Coordination”● Goals of the paper
 – Develop a set of guidelines to● Solve cases where BGP configuration can lead
 to divergent routing● Retain most of BGP's flexibility
 – Utilize the nature of commonly used AS relationships
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Inter-AS Relationships● Provider-to-Customer
 – A larger ISP provides service to a smaller ISP
 ● Private peering– Two comparable ISP's agree to share
 network bandwidth● Backup Link
 – An ISP provides backup service for another ISP when it is not running
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General Algorithm● The guidelines...
 – limit the type of data that is exported based on the relationships of the ISPs
 – limit the connection topology based on the relationships of the ISPs
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An Example Problem Scenerio
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Hierarchical AS Interconnection
 ● Exporting to provider– Only give customer details; not peer
 ● Exporting to customers– Include provider and peer routes
 ● Exporting to private peers– Includes it's routes, and it's customers
 routes, but not routes from providers or other private peers
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An Example AS Interconnection

Page 14
						

Guidelines● Guideline A
 – Routes via customers are prefered over providers and private peers
 ● Guideline B– Relaxes guideline A– Allows a private peer route to be ranked
 equivalently to customer routes
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Guidelines (continued)● Guideline C (adds backup link support)
 – If no backup link exists, then use Guidelines A or B
 – All backup routes should then have lower priority than all other routes
 ● This requires community cooperation to agree on the preference numbers used for backup links
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Conclusion● The authors show that by utilizing the
 guidelines that they outline, the BGP routing system will converge
 ● The guidelines take into account the many complex relationships that ASes generally have– The restrictions of the guideline should
 allow most AS relationships to still be configured

Page 17
						

NIRA: A New Internet Routing Architecture
 ● Goals of the Paper– Allow users to choose their routing
 ● Create better competition among ISPs– Takes into account the general
 hierarchical nature of the internet– ISP compensation is a requirement– Does not require complex compensation
 such as micropayment

Page 18
						

Basic Proposal● Packets contains more complex route
 information– more overhead
 ● Addressing is constructed hierarchically– this helps to minimize overhead in certain
 cases● Routing is specified at the domain level

Page 19
						

Route Representation● All addresses are 128 bits● Addresses are hierarchically assigned● The paper uses IPv6 representation
 – But, is otherwise independent of IPv6● Canonical routes
 – Utilizes topology to minimize overhead– Routes only require 2 addresses

Page 20
						

Example Hierarchy
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Sample Routes● Canonical route
 – 400 200 100 300 500 600– src=ae80:1:1::ec & dst=ae80:2:2:2::6c1a
 ● Non-canonical route– 400 200 300 500 600– Would require ae80:1::/32 be added to
 route list

Page 22
						

Route Discovery● Hosts can utilizes 2 services
 – Topology Information Propagation Protocol (TIPP)
 ● Allows hosts to learn topology of network– Name-to-Route Resolution Service (NRRS)
 ● Allows route lookup in “route servers”● Inspired by DNS

Page 23
						

Provider Compensation● Paper concludes that micropayments
 are not feasible● Proposes that users prepay for access
 to use a domain's bandwidth● Risks of exposing routes
 – Paper mentions that a non-cooperative hosts could cause more expensive routes to be used
 ● This could end up costing the reciever more

Page 24
						

Conclusion● NIRA is designed to allow for more
 competition between ISPs, which hopefully would lead to lower overall ISP rate
 ● The paper presents an interesting routing system, but I had some concerns– Routing complication? Payment system?
 Potential for misuse?
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