
Question 1 

In this question, we consider some of the pros and cons of virtual-circuit and datagram networks. 

a. Suppose that routers were subjected to conditions that might cause them to fail fairly often.  

Would this argue in favor of a VC or datagram architecture?  Why? 

A datagram architecture is preferred because it is more resilient to failures. It does not rely 

on fixed paths, so packets can be rerouted dynamically if a router fails. In contrast, VC 

networks depend on pre-established paths, and a failure would break the virtual circuit, 

requiring re-establishment. 

b. Suppose that a source node and a destination require that a fixed amount of capacity always be 

available at all routers on the path between the source and destination node, for the exclusive use 

of traffic flowing between this source and destination node. Would this argue in favor of a VC or 

datagram architecture?  Why? 

A virtual-circuit (VC) architecture is preferred because it allows resource reservation during 

connection setup. This guarantees a fixed bandwidth/capacity along the path. Datagram 

networks cannot provide such guarantees since packets are routed independently without 

reservation. 

c. Suppose that the links and routers in the network never fail and that routing paths used 

between all source/destination pairs remains constant.  In this scenario, does a VC or datagram 

architecture have more control traffic overhead?  Why? 

A datagram architecture has more control overhead because it requires continuous routing 

updates and per-packet routing decisions. In contrast, VC networks have control overhead 

mainly during connection setup, after which data follows a fixed path with minimal additional 

control. 

 

 

 

 

 

 

 

 

 

 

 

 



Question 2 

 

 

 

 

 

 

 

 

 



Question 3 

Suppose the network layer provides the following service. The network layer in the source host 

accepts a segment of maximum size 1,200 bytes and a destination host address from the transport 

layer. The network layer then guarantees to deliver the segment to the transport layer at the 

destination host. Suppose many network application processes can be running at the destination 

host.  

a) Design the simplest possible transport-layer protocol that will get application data to the desired 

process at the destination host. Assume the operating system in the destination host has assigned 

a 4-byte port number to each running application process. 

The simplest transport-layer protocol performs only multiplexing and demultiplexing. It adds a 

4-byte destination port number to each segment header to identify the target application. Since 

the maximum segment size is 1,200 bytes, the protocol can carry 1,196 bytes of data. At the 

receiver, the destination port is used to deliver the segment to the correct application process. 

b) Modify this protocol so that it provides a “return address” to the destination process. 

The protocol is modified by adding a 4-byte source port number to the header. This acts as a 

return address, allowing the receiving application to identify the sender and send responses back 

to the correct process. 

(c) In your protocols, does the transport layer “have to do anything” in the core of the computer 

network? 

No. The transport layer does not need to do anything in the core of the network. All transport-

layer functions (such as adding and reading port numbers for multiplexing/demultiplexing) are 

performed only at the end hosts, while the network core simply forwards packets. 

 

 

 

 

 

 

 

 

 

 

 

 



Question 4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Question 5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Question 6 

Suppose Alice, with a Web-based e-mail account (such as Hotmail or gmail), sends a message to 

Bob, who accesses his mail from his mail server using POP3. Discuss how the message gets from 

Alice’s host to Bob’s host. Be sure to list the series of application-layer protocols that are used to 

move the message between the two hosts. 

The message is first sent from Alice’s host to her mail server over HTTP. Alice’s mail server 

then sends the message to Bob’s mail server over SMTP. Bob then transfers the message from 

his mail server to his host over POP3.  OR 

The email is first sent from Alice’s host to her webmail server using HTTP/HTTPS. The webmail 

server then forwards the message to Bob’s mail server using SMTP. Finally, Bob downloads the 

message from his mail server to his host using POP3. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Question 7 

 


