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Abstract- In this paper our main emphasis is on
FDDI(Fiber Distributed Data Interface).FDDI is a set
of ANSI and ISO standards for data transmission
on fiber optic lines in a local area network (LAN) that
can extend in range up to 200 km (124 miles). The FDDI
protocol is based on the token ring protocol. In addition
to being large geographically, an FDDI local area
network can support thousands of users. FDDI is
frequently used on the backbone for a wide area
network (WAN).

An FDDI network contains two token rings, one for
possible backup in case the primary ring fails. The
primary ring offers up to 100 Mbps capacity. If the
secondary ring is not needed for backup, it can also
carry data, extending capacity to 200 Mbps. The single
ring can extend the maximum distance; a dual ring can
extend 100 km (62 miles).

Index Terms- FDDI ,CDDI, frame format,connections.
. INTRODUCTION

The Fiber Distributed Data Interface (FDDI) standard
was produced by the ANSI X3T9.5 standards
committee in the mid-1980s. During this period,
high-speed engineering workstations were beginning
to tax the capabilities of existing local-area networks
(LANS) (primarily Ethernet and Token Ring). A new
LAN was needed that could easily support these
workstations and their new distributed applications.
At the same time, network reliability was becoming
an increasingly important issue as system managers
began to migrate mission-critical applications from
large computers to networks. FDDI was developed to
fill these needs.

After completing the FDDI specification, ANSI
submitted FDDI to the International Organization for
Standardization (ISO). 1SO has created an
international version of FDDI that is completely
compatible with the ANSI standard version.

Today, although FDDI implementations are not as
common as Ethernet or Token Ring, FDDI has
gained a substantial following that continues to
increase as the cost of FDDI interfaces diminishes.
FDDI is frequently used as a backbone technology
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as well as a means to connect high-speed computers
in a local area.

1. TECHNOLOGY BASICS

FDDI specifies a 100-Mbps, token-passing, dual-ring
LAN using a fiber-optic transmission medium. It
defines the physical layer and media-access portion
of the link layer, and so is roughly analogous to IEEE
802.3 and IEEE 802.5 in its relationship to the Open
System Interconnection (OSI) reference model.

One of the most important characteristics of FDDI is
its use of optical fiber as a transmission medium.
Optical fiber offers several advantages over
traditional copper wiring, including security (fiber
does not emit electrical signals that can be tapped),
reliability (fiber is immune to electrical interference),
and speed (optical fiber has much higher throughput
potential than copper cable).

FDDI defines use of two types of fiber: single mode
(sometimes called monomode) and multimode.
Modes can be thought of as bundles of light rays
entering the fiber at a particular angle. Single-mode
fiber allows only one mode of light to propagate
through the fiber, while multimode fiber allows
multiple modes of light to propagate through the
fiber. Because multiple modes of light propagating
through the fiber may travel different distances
(depending on the entry angles), causing them to
arrive at the destination at different times (a
phenomenon called modal dispersion), single-mode
fiber is capable of higher bandwidth and greater cable
run distances than multimode fiber. Due to these
characteristics, single-mode fiber is often used for
interbuilding connectivity, while multimode fiber is
often used for intrabuilding connectivity. Multimode
fiber uses light-emitting diodes (LEDSs) as the light-
generating devices, while single-mode fiber generally
uses lasers.
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Il FDDI SPECIFICATIONS

FDDI is defined by four separate specifications (fig
1):

» Media Access Control (MAC)—Defines how the
medium is accessed, including frame format, token
handling, addressing, algorithm for calculating a
cyclic redundancy check value, and error recovery
mechanisms.

» Physical Layer Protocol (PHY)—Defines data
encoding/decoding procedures, clocking
requirements, framing, and other functions.

* Physical Layer Medium (PMD)—Defines the
characteristics of the transmission medium, including
the fiber-optic link, power levels, bit error rates,
optical components, and connectors.

« Station Management (SMT)—Defines the FDDI
station configuration, ring configuration, and ring
control features, including station insertion and
removal, initialization, fault isolation and recovery,
scheduling, and collection of statistics.
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FIG.1 FDDI Standards
V. PHYSICAL CONNECTIONS

FDDI specifies the use of dual rings. Traffic on these
rings travels in opposite directions. Physically, the
rings consist of two or more point-to-point
connections between adjacent stations. One of the
two FDDI rings is called the primary ring; the other
is called the secondary ring. The primary ring is used
for data transmission, while the secondary ring is
generally used as a backup. Class B or single-
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attachment stations (SAS) attach to one ring; Class A
or dual-attachment stations (DAS) attach to both
rings. SASs are attached to the primary ring through
a concentrator, which provides connections for
multiple SASs. The concentrator ensures that failure
or power down of any given SAS does not interrupt
the ring. This is particularly useful when PCs, or
similar devices that frequently power on and off,
connect to the ring.

A typical FDDI configuration with both DASs and
SASs is shown in Figure 2.
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FIG.2 FDDI Nodes: DAS, SAS, and
Concentrator

Each FDDI DAS has two ports, designated A and B.
These ports connect the station to the dual FDDI ring.
Therefore, each port provides a connection for both
the primary and the secondary ring, as shown in
Figure 3.
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FIG.3 FDDI DAS Ports
V. FRAME FORMAT

FDDI frame formats (shown in Figure.4) are similar
to those of Token Ring.
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FI1G.4 FDDI Frame Format

The fields of an FDDI frame are as follows:

» Preamble—Prepares each station for the upcoming
frame.

« Start delimiter—Indicates the beginning of the
frame. It consists of signaling patterns that
differentiate it from the rest of the frame.

» Frame control—Indicates the size of the address
fields, whether the frame contains asynchronous or
synchronous data, and other control information.

« Destination address—Contains a unicast (singular),
multicast (group), or broadcast (every station)
address. As with Ethernet and Token Ring, FDDI
destination addresses are 6 bytes.

» Source address—Identifies the single station that
sent the frame. As with Ethernet and Token Ring,
FDDI source addresses are 6bytes.

» Data—Contains either information destined for an
upper-layer protocol or control information.

» Fram e check sequence (FCS)—Filled by the source
station with a calculated cyclic redundancy check
(CRC) value dependent on the frame contents (as
with Token Ring and Ethernet). The destination
station recalculates the value to determine whether
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the frame may have been damaged in transit. If so,
the frame is discarded.

* End delimiter—Contains nondata symbols that
indicate the end of the frame.

* Frame status—Allows the source station to
determine if an error occurred and if the frame was
recognized and copied by a receiving station.

VI. CDDI

The high cost of fiber-optic cable has been a major
impediment to the widespread deployment of FDDI
to desktop computers. At the same time, shielded
twisted-pair (STP) and unshielded twisted-pair (UTP)
copper wire is relatively inexpensive and has been
widely deployed. The implementation of FDDI over
copper wire is known as Copper Distributed Data
Interface (CDDI).

Before FDDI could be implemented over copper
wire, a problem had to be solved. When signals
strong enough to be reliably interpreted as data are
transmitted over twisted-pair wire, the wire radiates
electromagnetic interference (EMI). Any attempt to
implement FDDI over twisted-pair wire had to ensure
that the resulting energy radiation did not exceed the
specifications set in the United States by the Federal
Communications Commission (FCC) and in Europe
by the European Economic Council (EEC). Three
technologies reduce energy radiation:

* Scrambling—When no data is being sent, FDDI
transmits an idle pattern that consists of a string of
binary ones. When this signal is sent over twisted-
pair wire, the EMI is concentrated at the fundamental
frequency spectrum of the idle pattern, resulting in a
peak in the frequency spectrum of the radiated
interference. By scrambling FDDI data with a
pseudo-random sequence prior to transmission,
repetitive patterns are eliminated. The elimination of
repetitive patterns results in a spectral peak that is
distributed more evenly over the spectrum of the
transmitted signal.

* Encoding—Signal strength is stronger, and EMI is
lower when transmission occurs over twisted-pair
wire at lower frequencies. MLT3 is an encoding
scheme that reduces the frequency of the transmitted
signal. MLT3 switches between three output voltage
levels so that peak power is shifted to less than 20
MHz.
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» Equalization—Equalization boosts the higher
frequency signals for transmission over UTP.
Equalization can be done on the transmitter
(predistortion), or at the receiver (postcompensation),
or both. One advantage of equalization at the receiver
is the ability to adjust compensation as a function of
cable length.
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