3. Token Passing:

In the token-passing method, the stations in a
network are organized in a logical ring. In
other words, for each station, there is a
predecessor and a successor. The
predecessor is the station which is logically
before the station in the ring; the successor is
the station which is after the station in the
ring. The current station is the one that is
accessing the channel now. The right to this
access has been passed from the
predecessor to the current station. The right
will be passed to the successor when the
current station has no more data to send.

In this method, a special packet called a token

circulates through the ring. The possession of

the token gives the station the right to access
the channel and send its data. When a station
has some data to send, it waits until it
receives the token from its predecessor. It
then holds the token and sends its data. When
the station has no more data to send, it
releases the token, passing it to the next
logical station in the ring. The station cannot
send data until it receives the token again in
the next round.




Token management is needed for this access
method. Stations must be limited in the time
they can have possession of the token. The
token must be monitored to ensure it has not
been lost or destroyed. For example, if a
station that is holding the token fails, the
token will disappear from the network.
Another function of token management is to
assign priorities to the stations and to the
types of data being transmitted. And finally,
token management is needed to make low-
priority stations release the token to high
priority stations.

Logical Ring:

In a token-passing network, stations do not
have to be physically connected in a ring; the
ring can be a logical one. The following figure
show four different physical topologies that
can create a logical ring.

a. Physical ring b. Dual ring




c.Busring d. Starring

* In the physical ring topology, when a station
sends the token to its successor, the token
cannot be seen by other stations; the
successor is the next one in line. This means
that the token does not have to have the
address of the next successor. The problem
with this topology is that if one of the links-the
medium between two adjacent stations fails,
the whole system fails.

* The dual ring topology uses a second

(auxiliary) ring which operates in the reverse

direction compared with the main ring. The
second ring is for emergencies only. If one of
the links in the main ring fails, the system
automatically combines the two rings to form
a temporary ring. After the failed link is
restored, the auxiliary ring becomes idle again.

* In the bus ring topology, also called a token
bus, the stations are connected to a single
cable called a bus. They, however, make a



logical ring, because each station knows the
address of its successor (and also
predecessor for token management
purposes). When a station has finished
sending its data, it releases the token and
inserts the address of its successor in the
token. Only the station with the address
matching the destination address of the token
gets the token to access the shared media.
The Token Bus LAN, standardized by IEEE,
uses this topology.

* In a star ring topology, the physical topology
is a star. There is a hub, however, that acts as
the connector. The wiring inside the hub
makes the ring; the stations are connected to
this ring through the two wire connections.
This topology makes the network less prone
to failure because if a link goes down, it will be
bypassed by the hub and the rest of the
stations can operate. Also adding and
removing stations from the ring is easier. This
topology is still used in the Token Ring LAN
designed by IBM.




Token Passing

Now, say 4 people are sitting on a round
table and only that person can speak who
has the token. In computer networks a
token is a special bit pattern that allows the
token possessing system to send data or
we can say that a token represents
permission to transmit data. The token
circulation around the table (or a network
ring) is in a predefined order. A station can
only pass the token to its adjacent station
and not to any other station in the network.
If a station has some data queued for
transmission it can not transmit the data
until it receives the token and makes sure it
has transmitted all the data before passing
on the received token.

This method has some drawbacks like
duplication of token or sometimes the
token is damaged or lost during the
circulation, or some times if we introduce a
new station or remove an existing station
from the network, this leads to a huge
disturbance, which should be taken care of
so that the efficiency of the method is not
affected.



In the diagram below when station-1
posses the token it starts transmitting all
the data-frames which are in it's queue.
now after transmission, station-1 passes
the token to station-2 and so on. Station-1
can now transmit data again, only when all
the stations in the network have
transmitted their data and passed the

token.
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Note: A token can only work in that channel,
for which it is generated and not for any

other.




