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IEEE Standard

• In 1985, the Computer Society of the IEEE started a project, called Project 802, to set 
standards to enable intercommunication among equipment from a variety of manufacturers. 
Project 802 is a way of specifying functions of the physical layer and the data link layer of 
major LAN protocols.
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Wired LAN

• Ethernet is now the predominant LAN 
technology in the world. Ethernet 
operates in the data link layer and the 
physical layer. The Ethernet protocol 
standards define many aspects of 
network communication including 
frame format, frame size, timing, and 
encoding. When messages are sent 
between hosts on an Ethernet network, 
the hosts format the messages into the 
frame layout that is specified by the 
standards.

3



Computer Engineering

Data Communication @lestariningati

Ethernet evolution through four generations
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802.3 MAC Header
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Minimum and Maximum Lengths
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Ethernet MAC Address Structure

• The IEEE assigns the vendor a 3-byte 
( 2 4 - b i t ) c o d e , c a l l e d t h e 
Organizationally Unique Identifier (OUI).


• IEEE requires a vendor to follow two 
simple rules, as shown in the figure:


1. All MAC addresses assigned to a 
NIC or other Ethernet device 
must use that vendor's assigned 
OUI as the first 3 bytes.


2. All MAC addresses with the same 
OUI must be assigned a unique 
value in the last 3 bytes.
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Example of an Ethernet address in hexadecimal notation
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Categories of Standard Ethernet
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Encoding in Standard Ethernet Implementation
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10Base5 Implementation
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10Base2 Implementation
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10BaseT Implementation
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10BaseF Implementation

15



Computer Engineering

Data Communication @lestariningati

Summary of Standard Ethernet Implementations
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Fast Ethernet

• Fast Ethernet was designed to compete with LAN protocols such as FDDI or Fiber Channel. 
IEEE created Fast Ethernet under the name 802.3u. Fast Ethernet is backward-compatible 
with Standard Ethernet, but it can transmit data 10 times faster at a rate of 100 Mbps. 
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Fast Ethernet Implementations
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Encoding for Fast Ethernet Implementation

19



Computer Engineering

Data Communication @lestariningati

Summary of Fast Ethernet implementations
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Gigabit Ethernet

• The need for an even higher data rate resulted in the design of the Gigabit Ethernet protocol 
(1000 Mbps). The IEEE committee calls the standard 802.3z.
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Gigabit Ethernet Implementations
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Encoding in Gigabit Ethernet implementations
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Summary of Ten-Gigabit Ethernet implementations
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Wireless LAN (WLAN)

• IEEE ratified 802.11 in 1997

• also known as Wi-Fi

• Last ratified version in 2007


• Wireless LAN at 1 Mbps and 2 
Mbps


• WECA (Wi re less E ther net 
Compatibility Alliance) promote 
interoperability

• Now Wi-Fi Alliance
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WLAN Mode

• Infrastructure mode 
• Basic Service Set


• One Access Point

• Extended Service Set


• Two or more BSS forming a single subnet

• Most corporate LANs in this mode


• Ad-hoc mode 
• Independent Basic Service Set

• Set of 802.11 wireless stations that communicate directly without an Access Point


• useful for quick and easy wireless networks
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Infrastructure Mode
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Ad-hoc Mode
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Physical Layers
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Industrial, scientific, and medical (ISM) band
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Example of WLAN Network for Home/SOHO
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