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OSI Data Link Layer 

Network Fundamentals – Chapter 7 
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Objectives: 

 Explain the role of Data Link layer protocols in data transmission.  

 Describe how the Data Link layer prepares data for transmission 
on network media.  

 Describe the different types of media access control methods.  

 Identify several common logical network topologies and describe 
how the logical topology determines the media access control 
method for that network.  

 Explain the purpose of encapsulating packets into frames to 
facilitate media access.  

 Describe the Layer 2 frame structure and identify generic fields.  

 Explain the role of key frame header and trailer fields including 
addressing, QoS, type of protocol and Frame Check Sequence.  



3 © 2007 Cisco Systems, Inc. All rights reserved. Cisco Public 

Data Link layer protocols Control Access to Media 
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Data Link Layer Uses “Frames” for Transmission 

Ethernet Frame 
(Packet) 

Ethernet Frame 
(Packet) 

WAN Frame 
(Packet) 
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Data Link Layer Links Software & Hardware 

Firmware 
(driver) 
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Sublayers in Data Link 
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Data Link Layer Standards 

int Serial 0/0 
ip address 192.168.100.2 255.255.255.252 
Encapsulation ppp 
no shut 
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Media Access Control Flow Control 



9 © 2007 Cisco Systems, Inc. All rights reserved. Cisco Public 

Two Media Access Control Methods 

CSMA/CD 

CSMA/CA 
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Full Duplex and Half Duplex 

Modern Switches are Full Duplex 
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Logical Topologies 
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Multi-Access Broadcast Topology 
Implications: 
 
• Half duplex with shared bandwidth 
• Transmission sent to all stations 
• Contention 
• Distance Limitations are End-to-End 
• Requires Address (MAC) 
• Broadcast used for Layer 3 Address 

ARP = Address Resolution Protocol 
Station A is 192.168.100.54  mask 255.255.255.0 
To send packet to 192.168.100.106 
1. The address is in this subnet 
2. Broadcast (address of FF.FF.FF.FF) soliciting 192.168.100.106 
3. All stations hear broadcast 
4. Station D responds with it’s MAC Address 
5. Station A sends frame to Station D 
6. IP Address Mapped to MAC Address is Stored in apr table 
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Frames can accommodate varying environments 
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Encapsulation: 

Bits 
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Frame Formats 

Bit  
Pattern 

From 
& To 

Control 
Info 

Packet 
Data 

Control 
Trailer 

Bit  
Pattern 



17 © 2007 Cisco Systems, Inc. All rights reserved. Cisco Public 

Address Requirements for Frames 
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