Star-wired ring topology

With respect to logical design, the star-wired ring topology is a circular connection of workstations, as Figure 7-8 depicts. The star-wired ring is essentially a marriage of the earlier ring topology to the star-wired topology. (We will see in Chapter Ten that rings still exist in some metropolitan area and wide area networks.) Since star-wired ring topologies support baseband signals, the star-wired ring is capable of supporting only one channel of information. This channel of information flows in one direction around the ring, moving from workstation to workstation. Since the star-wired ring is a closed loop of wire, it is important for some device to remove a circling piece of data from the ring; otherwise, the piece of data will keep circling. The device that removes the data is the workstation that originally transmitted the data.
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Star-wired ring 
topology viewed 
logically, not physically
Although the logical organization of the workstations in a star-wired ring topology is circular, the physical organization of a star-wired ring is not circular.  Physically, a star-wired ring looks much like a star-wired bus design, with all its workstations connected to a central device. This central device is not a hub but a multistation access unit. A Multistation Access Unit (MAU) accepts data from a workstation and transmits this data to the next workstation downstream in the ring (see Figure 7-9). 
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Multistation Access Unit on a star-wired ring topology
An MAU is quite a bit different from a hub in that it does not send a copy of the incoming data immediately out to every connection. If a workstation is not connected to a particular port on the MAU, that port simply closes itself so that a continuous ring is maintained.  Thus, a ring topology based on MAUs is commonly referred to as a star-wired ring topology. As with hubs in the star-wired bus design, it is possible to interconnect multiple MAUs to extend the size of a star-wired ring local area network. As the data passes around the ring in the first MAU, it encounters the connector to the second MAU. The signal then passes over the cable to the second MAU and begins its journey around the ring in the second MAU. When all workstations have been accessed on the second MAU, the signal passes again over the cable and returns to the first MAU.

The star-wired ring topology has many of the same advantages as the star-wired bus topology. The star-wired ring topology is based on twisted pair wiring, and because it makes installing new workstations easy, it is easy to maintain. Some of the disadvantages of star-wired rings include slower transmission speeds, higher costs, and more complex software. Because of these disadvantages, and the fact that star-wired buses have pretty much taken over the local area network market, the star-wired ring is close to extinction.

Token Ring

The token ring local area network uses the star-wired ring topology for the hardware and a round robin protocol for the software. It operates on the principle that to transmit data onto the ring, your workstation must be currently in possession of a software token. There is typically only one token in the entire network, so only one workstation may transmit at a time. When a workstation has completed its transmission, it passes the token on to the downstream neighboring workstation. Only the workstation holding the token can transmit, so there is no need for any workstation to listen for a collision while transmitting, because collisions cannot occur.

As has been mentioned, collisions are one of the main problems of CSMA/CD.  As the number of concurrent users rises, the number of collisions rises. As the collisions rise, more workstations are forced to retransmit their messages, and overall throughput declines. Since the token ring does not experience any collisions, overall throughput remains high even under heavy loads. This ability of token ring to give every workstation a turn is attractive and is valuable for applications that require uniform response times. Since the order of transmission by each workstation is known, the wait time to transmit can be determined (as opposed to being unpredictable); thus, token ring is a deterministic protocol.

Let’s take a quick look at how the token ring protocol works. Consider Figure 7-14, in which Station A has just released the token. Since Station B is the next downstream neighbor from Station A, and Station B has data to transmit on the ring, Station B seizes the token. After seizing the token, Station B transmits its data, which is destined for Station M. As Station M copies in the data frame, the data continues around the ring until it returns to Station B, which removes the data from the ring. After Station B has removed its data from the ring, it passes the token to Station C.
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Data transmission on a token ring local area network
A major disadvantage of the token ring access protocol is the complexity of the software needed to maintain the token. This software has to address important questions such as:

©
What happens if the token disappears? (A workstation does not forward it.)

©
If the token disappears, who generates a new token?

©
Is it possible for two stations to generate a token, thus resulting in two tokens on the ring?

Although token ring has the definite advantage of being a deterministic protocol and performing quite well under heavy loads, it has had a difficult time competing with CSMA/CD networks. An overwhelming majority of local area networks use CSMA/CD as the medium access control protocol of choice. Some reasons that CSMA/CD is more popular than token ring are:

©
CSMA/CD was the first local area network medium access control method, and thus got a good jump on installations and support.

©
Token ring local area networks have almost always lagged behind CSMA/CD networks with regard to transmission speed. When CSMA/CD first became popular, the typical transmission speed was 10 Mbps. Token ring, when it first appeared, had a transmission speed of only 4 Mbps. For a while, token ring jumped ahead with a 16-Mbps version, but CSMA/CD caught up with a 100-Mbps version, and then a 1000-Mbps version. Token ring finally announced a 100-Mbps version, but this was too late to save the protocol in the marketplace. Many people feel it will just be a matter of time before token ring fades into the history books.

©
CSMA/CD is less expensive to implement, due in part to its widespread marketing and acceptance.

©
CSMA/CD is a simpler protocol.

