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Understanding Ethernet

As with many of the PC and network technologies that we use today, Ethernet got its
start in 1972 at the Xerox Palo Alto Research Center (PARC). Xerox actually released a
commercial version of Ethernet in 1975 that provided a transmission speed of 3Mbps.

Ethernet was a big hit, and Xerox, Intel, and the Digital Equipment Corporation
(DEC) worked together to modify the Ethernet specifications and produced a version that
provided a data transmission speed of 10Mbps. It is this 10Mbps flavor of Ethernet that was
standardized by the IEEE in its 802. 3 specifications (which we look at later in the chapter).

Ethernet is the most commonly used network architecture in the world. Let’s look at

how Ethernet controls the access of computers and other devices to the network.

Ethernet Network Access Strategy

Ethernet is a passive, wait-and-listen network architecture. Computers must contend
for transmission time on the network medium. In fact,Ethernet is commonly described as a

contention-based architecture.



Ethernet provides access to the network using Carrier Sense Multiple Access with
Collision Detection (CSMA/CD). This strategy of network access basically means that the
devices (such as computers) on the network listen to the network and wait until the line is
clear; they “sense” when the line is clear and they can transmit data. The computer then
sends its packets out onto the line. If there is more than one computer transmitting,
collisions result. Sensing the collisions, the computers stop transmitting and wait until the
line is free. One of the computers will then transmit, gaining control of the line and
completing the transmission of the data.

To receive data,computers just sit and wait,listening to the line. When they sense that
a particular transmission is meant for them,they receive it on their network card.

Believe it or not, collisions are very common on Ethernet networks. Devices such as
hubs have a collision light on their front panel,and you will see it blink fairly often,letting
you know that collisions have taken place on the LAN. Collisions are only a problem if they
become excessive.

The main advantage of Ethernet is that it is one of the cheapest network architectures
to implement. Network interface cards, cabling, and hubs are fairly inexpensive when
compared to the hardware required for other architectures such as Token Ring (which we
discuss shortly). A major disadvantage of Ethernet relates to collisions on the network.
The more collisions, the slower the network will run, and excessive collisions can even
bring down the network.

As far as network topologies go,Ethernet networks typically will be found in a bus or
star configuration, depending on the type of cabling used. With twisted-pair cabling
becoming more and more popular and hubs becoming very affordable, most Ethernet

networks will be configured in a star topology.

Fast Ethernet

Faster versions of Ethernet—{faster than the original 10Mbps flavor of Ethernet—have
been developed. Fast Ethernet is so named because of its “faster” throughput speed (when
compared to the 10Mbps version). Fast Ethernet provides a bandwidth of 100Mbps. This
faster throughput is due to the fact that the time it takes to transmit a bit of information
over the Ethernet media has been reduced by a factor of 10. So,Fast Ethernet is able to run
10 times faster than 10Mbps Ethernet, thus providing 100Mbps throughput.

Fast Ethernet cannot run over network cards and hubs designed for a 10Mbps
Ethernet network. However many hubs, switches, and Ethernet network cards are now

10/100 switchable and so can accommodate 10Mbps or Fast Ethernet.

Gigabit Ethernet

An even faster version of Ethernet is Gigabit Ethernet, which uses the same IEEE

Ethernet specifications and the same data format as the other versions of Ethernet. Gigabit
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Ethernet provides a data transmission speed of 1,000Mbps.

While Fast Ethernet has been implemented on ILANs using both twisted-pair and
fiber-optic cabling,Gigabit Ethernet was originally restricted to fiber-optic-based networks
and required high-speed switches and specialized servers. Gigabit Ethernet was thought of
as a high-speed backbone medium for large LANs.

However, Gigabit Ethernet is now available within the LLAN and Gigabit network
cards can be deployed in network clients and servers. Category 5 cable can also be used as
the Gigabit Ethernet connectivity medium (more about cabling later in the chapter). A
faster version of Gigabit Ethernet,10Gigabit Ethernet is currently in the works. It also has

potential over both fiber optic and copper-based cabling media.

Ethernet IEEE and Cable Specifications

The IEEE provides specifications for a number of the technologies related to
networking computers, including Ethernet. The list that follows shows some of these
specifications:

e 802. 3 Ethernet (CSMA/CD) LAN

e 802.5 Token-Ring LLAN

e 802.7 Broadband Technical Advisory Group

¢ 802. 8 Fiber-Optic Technical Advisory Group

e 802.9 Integrated Voice and Data Networks

e 802.10 Network Security

* 802.11 Wireless Networks

As you can see from the list, Ethernet is defined by the IEEE 802. 3 specifications.
Ethernet operates at the Data Link layer of the OSI conceptual model. A number of
different IEEE types of Ethernet exist depending on the variety of cabling used on the
network.

These types of Ethernet,Fast Ethernet and Gigabit Ethernet,are designated by three-
part names,such as 10Base-T. The first part of the name (such as 10 or 100) designates
the transmission speed. For example, 10 indicates 10Mbps Ethernet.

The second part of the name, which will be “base” for all the types of Ethernet,
specifies that the Ethernet signal is a baseband signal. This means that the data flows in a
stream in a single signal. This type of transmission cannot carry multiple channels of
information as can the alternative, broadband.

The final part of the Ethernet type name designates the kind of cable used. For
example,in the type name 10Base-T, the T specifies twisted-pair cable wire, and it is
assumed that this is unshielded twisted-pair cable (it’s also assumed that you would use
Category 5 unshielded twisted-pair wire for networking—more about cabling later in the
chapter). Now that we’ve sorted out the naming conventions, we can take a look at the

Ethernet and Fast Ethernet standards available. These different varieties of Ethernet are



summarized in the list that follows.

e 10Base-T. This type of Ethernet uses twisted-pair cable (it’s unshielded twisted
pair,or UTP). The maximum cable run (without any signal amplification) is 100
meters (328 feet). 10Base-T uses a star topology.

» 10Base-2. This type of Ethernet uses a fairly flexible coaxial cable (RG-58A/U is
its designation,and it is often referred to as thinnet) , with a maximum cable run of
185 meters (185 is actually rounded to 200, thus the 2 in 10Base-2). Using
T-connectors (and no hubs) to connect the cabling to the computers’ network
cards,10Base-2 takes on a bus topology. Although 10Base-2 has always been the
cheapest implementation of Ethernet,10Base-T setups are now the norm.

e 10Base-5. This type of Ethernet uses a large-gauge coaxial cable (called thicknet),
and the computers on the network are connected to a main trunk line. The cables
from the computers are connected to the main trunk cable with the use of vampire
tabs, which actually pierce the main trunk cable (pretty cool,huh). You won’t find
too many 10Base-5 networks out there,although this type of Ethernet was popular
in manufacturing environments at one time.

» 10Base-FL. This type of “slow” (meaning it only runs at 10Mbps) Ethernet runs
over fiber-optic cable. The maximum cable run is 2,000 meters (2 kilometers).

e 100Base-TX. This type of Fast Ethernet uses the same Category 5 UTP cabling
found on 10Base-T Ethernet. This implementation can also use 100-Ohm shielded
twisted pair. The maximum cable distance without a repeater is 100 meters.

* 100Base-T4. This type of Fast Ethernet can actually run over Category 5 cabling,as
can 100Base-TX,but it can also run over lower-grade twisted-pair cabling such as
Categories 3 and 4. The maximum cable length is the standard twisted pair reach of
100 meters.

* 100Base-FX. This type of Fast Ethernet runs over fiber-optic cable. The maximum
cable distance with no signal enhancement is 412 meters.

* 1000Base-T. This type of Gigabit Ethernet supplies 1000Mbps over Category 5
twisted pair cabling.

* 10Gigabit Ethernet. This type of Ethernet supplies 10 billion bits per second over
fiber optic cable.

As already mentioned, you will find that many of the network cards and hubs you buy
now support both 10Mbps and Fast Ethernet (the devices are switchable). Also,just about
anyone putting together a new Ethernet network would use Category 5 (CAT 5) twisted-
pair wiring (or CAT 6 if they wish to spend more and have the option of taking advantage
of faster Ethernet specifications in the future). Most new network cards only support
RJ-45 connectors—the male connector type used on twisted-pair wiring. LLarger companies
may use some fiber-optic cabling as a high-speed backbone between floors,but copper-base

cable is still the norm.
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