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) COMPUTER COMMUNICATION REVIEW
Volumel7, Number5 Special Issue Part 8. RESOURCE SHARING IN
DISTRIBUTED SYSTEMS Larry L. Peterson A Yellow-Pages Service
for a Local-Area Network ) (
)
() In addition to describing the implementation of the yellow-pages service within a

local-area network, we show how the service can be integrated with the available internet
communication protocols to enable clients from throughout the internet to access local

servers. (

)(
)

() This paper describes a yellow-pages service that maps the name of a service into

the address of a server willing to provide the service (
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)( )

() A client that wishes to engage a service queries the yellow-pages service for the
address of a server, specifying the name of the service and any attributes the server should
possess. The yellow-pages service returns the address of one or more servers that satisfy the

client's requirements. (

)(
)

() Clients connect to the flagship host as though the server is available on that host.
A forwarding mechanism running on the flagship host then "patches™ the client through to an

actual server that provides the service. (

)( )

() A set of servers implement the yellow-pages service. Each server maintains a

database of information about the available services and servers. (

)(

() An attribute is a syntactic object that denotes a property or characteristic of a

server. (

)( )

Clients submit a set of attributes when querying the yellow-pages for a server that

provides a particular service. (
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)( )

() Associated with each yellow-pages server is a database of information about the
services available in the system. The database contains bindings of each service to a set of

servers that provide the service. (

)( )

() Clients query the yellow-pages service for the address of one or more servers that

provide a given service with the operation (

)(
)

() As another example, suppose the client wishes to retrieve the address of the
printer based on its location: e.g., " the printer in Rick’s office". In this case, the client invokes
the lookup() operation with the mandatory attribute loc=rick. Any number of optional

attributes are ignored because the mandatory attribute loc=rick selects a single server. (

Rick
loc=rick lookup() loc=rick
)( )
() This section describes how the yellow-pages service is integrated with the internet

transport protocols, therby allowing clients from throughout the internet to access servers

within an autonomous system. (
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)( )
A single host in the local system is designated as the flagship host; (
)(
)

The system advertizes the flagship as offering a set of services to Internet clients by
registering a set of resource records  potentially one for each service  with the domain

naming system. ( (

() A client consults the domain name server to learn the address of a host at the
system that offers a particular service and the address of the flagship host is returned. The
client then contacts the server by sending one or more packets addressed to the well-known
port on the flagship host. The flagship host, in turn, forwards the packets to a server within the
system. Thus, the forwarding mechanism is analogous to the strategy of accessing a server at
well-known port: The flagship serves as the "well-known host™ for the system.

Consider how the forwarding mechanism is implemented within TCP in more detail. The
TCP module running on the flagship host is modified to include the forwarding mechanism.
Associated with the forwarding mechanism is a table that binds well-known ports to the

addresses of servers. (
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)(
)

() When a packet arrives at the TCP module addressed for some port, the forwarding
mechanism is consulted to see if forwarding is to take place for that port; i.e., if there is an
entry in the table. If the packet is from a new client, the forward server randomly selects one
of the available servers and forwards the packet on to it. That is, the forwarding mechanism

sets the packet's destination address to the server's address and resends packet. (

)(
)

() Subsequent packets sent on the same connection are forwarded to the same
server. (
)( )
() by engaging the selection algorithm at the server rather than the client, the
yellow-pages service effectively moves the "function to the data" rather than the " data to the

function”. That is, the selection algorithm executes on the same host as the database and a
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relatively small answer  a server address s returned.

() The forwarding mechanism acts as an intermediary between the client and server.
This has the advantage of not requiring any changes to the transport protocol because the
client is shielded from the indirection. In contrast, the protocol could be modified such that the
flagship host informs the client that it should redirect its packets to the server host.While this

might be reasonable in the case of a connection oriented protocol(e.g.,, TCP) (

( ) )(
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