=PFL

Principles of Gomputer Systems: Names

Prof. Katerina Argyrak
School of Computer & Communication Sciences






Ox12abff > memory cell

128.178.50.12 > network interface
http://www.epfl.ch/index.html > web object
katerma.argyraki(@epil.ch > email account

A name 1s a way to refer to a resource
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Name types

® Private: unique within a context

® e.g, aprivate IP address is unique within an organization

* (lobal: unique across contexts

o e.g.,aglobal IP address is unique within the Internet

e Hierarchical: name relationship implies object relationship

® eg, two IP addresses sharing the same prefix

e [lat: name relationship implies nothing

°* e.g, content IDs in Peer-to-Peer networks (*)
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* A name service maps names to values

® In this paper, a name 1s hierarchical,
typically consisting of an entity and a property
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Design goal #1: scalability

® Must support an arbitrary number of names
administrative organizations
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Design goal #1: scalability

e Achieved through a hierarchy of directories,
cach potentially owned by a different entity,
each with a private namespace



Design goal #2: fault tolerance

® The service should operate successtully
even 1f N of 1its servers fail
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Design goal #2: fault tolerance

* Achieved through redundancy

* redundant directory copies on different servers

* (Combined with eventual consistency

® copies periodically synchronized through sweep



Name lookup
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Name lookup

e The name service uses itself as a name service
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Name lookup

e The name service uses itself as a name service

e (lients can cache mappings to reduce latency

e Stale mappings avoided through expiration times
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Updates

e (Commutative: reordering updates does not affect the outcome
* [dempotent: reapplying updates does not affect the outcome

* Both achieved through timestamp ordering



e Scalability: supports an arbitrary number of names and organizations

® qachieved through hierarchy and private name spaces

e Fault-tolerance: operates even when N servers fail

® achieved through redundancy + eventual consistency

* The system uses 1tself as a name service
e C(Clients and servers cache mappings

e Stale mappings avoided through expiration dates

e Updates are commutative and idempotent



