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Abstract

The naming of scrvices, objects, and operations is an important
issue in the design of a distributed system. We have been exploring
distributed name interpretation in the V-System, in which name
interpretation is distributed across the system servers, cach server
implementing the naming of the objects and opcrations it provides.
Access 1o this colicction of name spaces and name-handling servers
is unificd by two intentionally minimal mechanisms: a name-
handling protocol and a context management mechanism. The
name-handling protocol provides a uniform client interface across
all name-handling scrvers: any V server implementing name spaces
or contexts must conform to it. The context management system
provides convenient access to multiple contexts using per-user
context prefix servers, as well ‘as an ecfficient implementation of
current context.

We arguc that our approach is cfficient, encourages consistency
between names and named entities, and is particularly flexible in
name syntax and interpretation. It is also casily cxtensible to
existing systems and name spaces, such as computer mall which are
used in V but were developed elsewhere.”

1. Introduction

The naming problem in distributed systems is the problem of
assigning namcs to scrvices, objects, and operations, and providing a
mecans of mapping from names to the cntities they represent.  For
cxample. onc needs o name files and to have 2 mechanism for
mapping file names to {iles. Good system design puts forward such
principles as uniformity, minimal duplication of function,
cxicnsibility, efficiency, and reliability. ‘These principles, however,
arc not always compatible with one another.

Uniformity suggests that a system should be designed to provide
a uniform syntax for names and uniform usc of opcrations on these
namcs. [‘or cxample, the operation
Delete(object_name)
should delete the named object, independent of what it is, how it is
implemented, and where it resides.

Minimizing the duplication of function suggests that name-

handling be isolated in one name-handling module which is made

availablc Lo processes in a distributed system as a server. ‘that is, the
name server cxecules this module in response to client requests,
whether as messages or as remote procedure calls.  Much previous
work in naming has stressed the importance of uniform naming and
cxplored name scrvice as a separale scrvice from the services that
impicment the objects to be named.
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In contrast, we have been cxploring distributed name
interpretation in the V-System, with naming distributed across the
servers, and each server implementing the naming for the objects
and operations it provides. This collcction of name spaces and
name-handling scrvers is unified by two intentionally minimal
mechanisms. a name-handling protocol and a context management
mechanism,

The namc-handling protocol provides uniform client access to all
name-handling servers: any V server implementing one or more
name spaces or contexrs must conform o the namc-handling
protocol. The protocol imposes minimal restrictions on name
syntax, and no restrictions on name interpretation or the number of
name-handling servers. The context management system provides
symbolic naming of multiple contexts using clicnt-selectable context
prefix servers as well as an efficient implementation of current
context.

We argue that our approach is efficient, encourages consistency
between names and named cntities, and is particularly flexible in
name syntax and intcrpretation. I is also easily exicnsible to
exisling systems and name spaces. such as computer mail, which are
used in V but were developed independently.

The next section discusses approaches to the naming problem.
We then provide an overview of the V-System. Section 4 describes
V-System low-level naming, and scction $ discusses character-string
naming, including the namc-handling protocol and context prefix
servers.  Scction 6 describes our current implementation and our
experience with it to date. from the standpoints of both performance
and functionality. We close with conclusions and an indication of
future dircctions.

2. Approaches to Naming

The naturc of a distributed system, in which scrvers and objects are
placed at diverse locations, makes the design of a uniform and
cfficient name-handling mechanism a difficult problem. One
difficulty consists in choosing wherc name mapping and
interpretation is to be done. We identify and contrast two possibie
solutions below.

2.1. TwoModels

In onc modcl, a logically centralized name server provides name
mapping as a scrvice. 'This centralized modcl is motivated primarily
by the considerations of uniformity and minimal duplication of
function mentioned above. Several distributed system dcsignsl' 2.3
havc identified maming as a service in this way and provided a
distinguished name scrver 1o perform this service. Ideally, cvery
server, object, and scrvice in such a system is registered with the
name server, and clients present the registered names 10 the name
server when referring to these entities.

























