Fiber Distributed Data Interface (FDDI)

Although many people liked the token ring local area network for its deterministic protocol and its high throughput under heavy loads, many other people were not happy with its slow 4-Mbps and 16-Mbps transmission speeds. In an attempt to marry a deterministic access protocol with a high transmission rate, the Fiber Distributed Data Interface (FDDI) ring was created. The FDDI protocol resembles a token ring network that has been lifting weights. With a data transmission speed of 100 Mbps, network distances up to 200 km, and a possible interconnection of 500 stations, an FDDI network is a vastly updated token ring network. To achieve these impressive figures, several modifications were made to the original token ring design. The first and major modification is the use of fiber-optic cable to connect each workstation to the central MAU.

The second modification was to create a topology of a ring within a ring. The FDDI dual-ring topology, shown in Figure 7-17, uses an inner ring and an outer ring. The inner ring transmits data in the opposite direction of the outer ring and acts as a backup to the outer ring. A workstation is either a dual-attached workstation that connects to both rings, or a single-attached station that connects to only one ring.
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The third modification was to use the newer 4B/5B encoding instead of differential Manchester encoding. Recall from Chapter Two that 4B/5B encoding has the advantage of not having a signal transition in the middle of each bit frame; thus its baud rate is not twice the bps. At the higher transmission rate of 100 Mbps, a baud rate that’s double the bits per second (as with the differential Manchester encoding scheme) would generate a signal that changes 200 million times per second. A signal that changes 200 million times per second is significantly more difficult to generate than one that changes 100 million times per second—in other words, the difficulty does not simply double. Thus, although the hardware necessary to support the higher rate of the FDDI ring is more expensive than that of the token ring, it is not going to be as expensive as it would have been had the differential Manchester scheme been retained. 

Finally, the token-passing protocol itself was modified. In a standard token ring, a workstation seizes the token, transmits its data, removes its data from the ring, and passes the token on to the next workstation. In FDDI, a workstation seizes the token, transmits its data—which may consist of multiple frames—and adds the token on to the end of the last data frame. When the data frame travels to the next workstation, the neighbor workstation can strip the token off the end of the frame and transmit its own frame. This modification was made because data transmission is so fast and transmission distances can be so long that too much time would have been wasted using the older method.

Back in the twentieth century, when CSMA/CD networks transmitted at 10 Mbps and token ring networks transmitted at 16 Mbps, FDDI networks transmitting at 100 Mbps were clearly the network of choice for high-power systems such as real-time applications and bandwidth-intensive graphics applications. High-end applications with powerful workstations and more powerful network servers relied heavily on FDDI for delivering the data in the least amount of time.

Despite the advantages offered by FDDI, it appears that the faster versions of Ethernet are providing fierce competition and are driving out the installation of new FDDI systems. Industry experts indicate that FDDI may not be around much longer. Although these speculations could be premature, they are worth noting, particularly if they may prevent your company from deciding to invest a large amount of money in a technology that may not be supported in the near future. Once again, the popularity of Ethernet and all its various forms may have forced another communications protocol into near oblivion.

