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Names, identifiers and addresses

Names are used to denote entities in a distributed 

system

ïHosts, printers, files, processes, users é.

To operate on an entity, e.g. print a file, we need to 

access it at an access point

ïAn entity can offer more than one access points (think of 

telephone numbers)

Access points are entities that are named by means of 

an address (telephone numbers)

A location-independent name for an entity E, is 

independent from the addresses of the access points 

offered by E
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Name, identifiers and addresses

Identifier ïa name having the following properties

ïEach identifier refers to at most one entity

ïEach entity is referred to by at most one identifier

ïAn identifier always refers to the same entity (no reusing)

Human-friendly names ïunlike identifiers and 

addresses, normally a character string

Now, hereôs the question: 

How do we resolve names & identifiers to addresses?

ïNaming system
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Flat naming

Given an essentially unstructured name (e.g., an 

identifier), how can we locate its associated access 

point?

ïSimple solutions (broadcasting)

ïHome-based approaches

ïHierarchical location service

ïDistributed Hash Tables (structured P2P)
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Simple solutions

Broadcasting ïsimply broadcast the ID, requesting 

the entity to return its current address. 

ïCan never scale beyond local-area networks

ïRequires all processes to listen to incoming location requests

Forwarding pointers ïeach time an entity moves, it 

leaves behind a pointer telling where it has gone to.

ïDereferencing can be made entirely transparent to clients by 

simply following the chain of pointers

ïUpdate a clientôs reference as soon as present location has 

been found

ïGeographical scalability problems:

ÅLong chains are not fault tolerant

ÅIncreased network latency at dereferencing

Essential to have separate chain reduction mechanisms
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Home-based approaches

Another approach to support mobile entities ïlet a 

home keep track of where the entity is:

ïAn entityôs home address is registered at a naming service

ïThe home registers the foreign address of the entity

ïClients always contact the home first, and then continues with 

the foreign location
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Home-based approaches

Problems with home-based approaches

ïHome address has to be supported as long as the entity lives

ïHome address is fixed, which means an unnecessary burden 

when the entity permanently moves to another location

ïPoor geographical scalability (entity may be next to the client)
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Distributed Hash Tables (DHT)

Consider the organization of nodes into a logical ring 

(Chord)

ïEach node is assigned a random m-bit identifier.

ïEvery entity is assigned a unique m-bit key.

ïEntity with key k falls under jurisdiction of node with smallest 

id Ók (called its successor)

Non-solution: Let node id keep track of succ(id) (and 

pred) and do a linear search along the ring

DHTs ïalternative ways to find shortcuts
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Hierarchical location system

Build a large-scale search tree for which the 

underlying network is divided into hierarchical 

domains. Each domain is represented by a separate 

directory node.
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HLS ïTree organization

The address of an entity is stored in a leaf node, or in 

an intermediate node

Intermediate nodes contain a pointer to a child if and 

only if the subtree rooted at the child stores an 

address of the entity

The root knows about all entities
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HLS lookups and inserts
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ÅStart lookup at local leaf node

ÅIf node knows it, follow 

downward 

pointer, otherwise go one up

ÅUpward lookup always stops at 

root

ÅInsertion of a replica for E 

initiated in leaf domain D

ÅThis forwards to parent, é until 

it reaches directory node M

ÅRequest is push down with each 

node creating a location record
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Name space

A graph in which a leaf node represents a (named) 

entity. A directory node is an entity that refers to other 

nodes

A directory node contains a (directory) table of (edge 

label, node identifier) pairs.

We can easily store all kinds of attributes in a node, 

describing aspects of the entity the node represents:
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