
INTERNET CONNECTIONS 
 
 
 
How does data get from point A to point B on the Internet? 
 

• Every computer that connects to the Internet has a unique number called an IP 
address. 

• Information is sent in chunks called packets 
• A router examines the IP address and then forwards the data to its destination. 
• Packets are reassembled into a replica of the original file 

 
Data Communication 
 

• Data Communication can be established using analog or digital signal. 
• Analog signal is a continuous wave pattern. The telephone system uses analog 

signals 
• Digital signal consists of a series of 1s and 0s. HDTV uses digital signals. 

– Signal can be of any kind: Electric current, electromagnetic waves, light 
pulses, etc. 

 
Telephone Network:  Circuit Switching 
 

• When you make a telephone call… 
• The telephone switching system creates an electrical circuit between two 

telephones  
• The switching system maintains this circuit until you hang up.  

 

 
• Appropriate for telephone networks 

– Analog data is degraded at each station 
– Telephone conversations require relatively continuous flow of data across 

circuit 
• Not appropriate for computer networks 

– Digital data does not degrade at links, so more intermediate nodes are 
possible. 

– Computers generate data in bursts, with long intervening periods of 
silence, wasting “bandwidth” 

 



Computer Networks: Packet Switching 
 

• Connect computers in a network, often with redundant links.  Each computer is a 
node in the network. 

• Source computer splits message into one or more packets, each with part of 
message. 

• Each packet also contains address of destination computer. 
• Source computer sends packets to an adjacent node in the network. 
• When a networked computer receives a packet, it examines the packet’s address. 
• If the computer is not the packet’s final destination, it forwards the packet to an 

adjacent node that’s closer to the packet’s destination. 
• The destination computer collects the packets and re-assembles them into the 

original message. 
•  

 
Packet Switching Illustration 
 

 
 
• Not all the packets in a message need to take the same route between source and 

destination. H and P go to router 2, and E and L go to router 4. 



 
• H and P go to router 3, and E goes to 7 and L goes to3 

 

• The packets in the message do not need to arrive at the destination in proper order.  E 
already arrived to 8 when the rest is still on its way.  



 
• Messages transmitted via a packet-switched network are inherently vulnerable to 

unauthorized interception. 
•  
Network Protocols 
 
• A protocol is a set of rules for exchange of data among two or more parties (e.g., 

among computers in a network). 
• A packet-switched network protocol needs to specify the following (at a minimum): 

– The structure of a packet 
– Format for source and destination address 
–  Routing of packets through the network 
– Splitting and reassembling of messages 

Types of Protocols 
 
A general communication protocol often contains specific protocols for different types of 
messages.   
For example, we know that there are protocols for  

• Remote logins 
• Transfer (actually copying) of data files 
• E-mail messages 

 

 


