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Objectives 
• Describe the overall function of the OSI reference 

model and the problems it solves  

• Describe the characteristics of the: 
– OSI physical layer 

– OSI data link layer 

– OSI network layer 

– OSI transport layer 

• Describe the function of routing in networks 

• Understand the different classes of routing protocols 

Chapter 1 

Review: The OSI Reference 

Model and Routing 
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Benefits of the OSI Model? 
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OSI Layers with Purpose 
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Peer-to-Peer Communication 
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Data Encapsulation 
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Types of Ethernet 
• Ethernet and IEEE 802.3 — LAN specifications, 

which operate at 10 Mbps over coaxial and twisted-
pair cable. 

• 100-Mbps Ethernet — A single LAN specification, 
also known as Fast Ethernet, which operates at 100 
Mbps over twisted-pair cable. 

• 1000 Mbps Ethernet — A single LAN specification, 
also known as Gigabit Ethernet, which operates at 
1000 Mbps (1 Gbps) over fiber and twisted-pair 
cables. 

• 10 Gigabit Ethernet is only supported over fiber optic 
media.  
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Three Varieties of  

10 Mbps Ethernet 
• 10BASE-2 

– Known as thin Ethernet or thinnet 

– Allows network segments up to 185 meters on 
coaxial cable   

• 10BASE-5 

– Known as thick Ethernet or thicknet 

– Allows network segments up to 500 meters on 
coaxial cable  

• 10BASE-T  

– Carries Ethernet frames on inexpensive twisted-
pair wiring  
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Encapsulation 
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The Physical Layer 
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The Data Link Layer  

The Ethernet/802.3 Interface  
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Comparing Models 
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Address Classes 
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Address Class Prefixes 
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Subnetting Chart 
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Layer 3 Addresses - Path and 

Host Information 
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ICMP Testing 
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How ARP Works 
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Routing Table 
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Path Determination 
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Network and Host Addressing 



www.ciscopress.com Copyright 2003 

Network Layer Devices  

in Data Flow 
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The Transport Layer  

• Segmenting upper-layer applications 

• Establishing a connection 

• Data transfer 

• Reliability with windowing 

• Acknowledgment techniques  
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"Reliable" Transport 
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Three-Way Handshake 



www.ciscopress.com Copyright 2003 

Data Transfer 
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Windowing – Flow Control 
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Positive Acknowledgment  
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What Is VLSM and  

Why Is It Used?  
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Wasting Space 
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When to Use VLSM? 
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Calculating Subnets with VLSM 
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Route Aggregation 
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Configuring VLSM 
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RIP History 

• RIPv1 has the following limitations: 

– It does not send subnet mask information in its 

updates.  

– It sends updates as broadcasts on 

255.255.255.255.  

– It does not support authentication.  

– It is not able to support VLSM or classless 

interdomain routing (CIDR).  

RIP version 2 
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RIPv2 Features 
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Comparing RIPv1 and RIPv2 
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Configuring RIPv2 
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Verifying RIPv2 
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Troubleshooting RIPv2 
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Default Routes 

• Default routes — The 

system administrator 

manually defines 

default routes as the 

path to take when there 

is no known route to the 

destination.  

• Default routes keep 

routing tables shorter.  
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File Transfer Protocol ( FTP )  

• The File Transfer Protocol (FTP) is a standard network protocol 

used for the transfer of computer files between a client and 

server on a computer network. 

 

• FTP is built on a client-server model architecture using 

separate control and data connections between the client and 

the server.[1] FTP users may authenticate themselves with a 

clear-text sign-in protocol, normally in the form of a username 

and password, but can connect anonymously if the server is 

configured to allow it. For secure transmission that protects the 

username and password, and encrypts the content, FTP is 

often secured with SSL/TLS (FTPS) or replaced with SSH File 

Transfer Protocol (SFTP). 
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Network File System  

• The Network File 

System (NFS) is a 

client/server application that 

lets a computer user view 

and optionally store and 

update files on a remote 

computer as though they 

were on the user's own 

computer. The NFS protocol 

is one of several 

distributed file 

system standards 

for network-attached 

storage (NAS). 
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Simple Mail Transfer Protocol 

• The Simple Mail Transfer 

Protocol (SMTP) is a 

communication protocol for 

electronic mail transmission. 

User-level email clients 

typically use SMTP only for 

sending messages to 

a mail server for relaying, 

and typically submit outgoing 

email to the mail server on 

port 587 or 465 as per RFC 

8314. 
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Simple Network Management 

Protocol (SNMP) 
• Simple Network Management 

Protocol (SNMP) is an Internet 

Standard protocol for collecting 

and organizing information 

about managed devices 

on IP networks and for 

modifying that information to 

change device behavior. 

Devices that typically support 

SNMP include cable modems, 

routers, switches, servers, 

workstations, printers, and more 

https://en.wikipedia.org/wiki/Internet_Standard
https://en.wikipedia.org/wiki/Internet_Standard
https://en.wikipedia.org/wiki/Internet_Protocol
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Domain name system 

• The Domain Name 

System (DNS) is a 

hierarchical and 

decentralized naming 

system for ... 

This means that a 

resolving name server 

must issue 

another DNS request to 

find out the IP address 

of the server to which it 

has been referred. 


