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Problem Set 1

SKETCH OF SOLUTION

1. (10 points): describe the steps that your web browser goes through when accessing an html page such as: www.ccs.neu.edu. Assume that your computer is connected to a LAN (Ethernet). You can gather such information from the web and general networking books.

1. Hint: Involved elements are TCP port #, DNS, html, ARP, Ethernet.  
Steps:

· DHCP: get an IP address valid within the subnet (broadcast DHCP request, receive reply from DHCP server, this might involve a DHCP relay)
· DNS: get the IP address of www.ccs.neu.edu from the DNS:
Communication with the DNS server is over UDP port #53. The steps for this communication are similar to what will be described for the communication with www.ccs.neu.edu. The DNS IP address is obtained from the DHCP server when your computer obtains its IP address. The obtained address for www.ccs.neu.edu is 129.10.116.80.

· TCP connection to www.ccs.neu.edu (129.10.116.80). A request to open a TCP connection with 129.10.116.80 will be sent. This consists of a TCP packet with SYN flag activated. The requested port is #80 (by default for the webserver). The TCP packet will be encapsulated within an IP packet with proto field set to TCP. The src IP address is your IP address. The destination IP address is 129.10.116.80. 
· ARP: using the subnet mask and your IP address, your IP protocol stack will determine if the 129.10.116.80 is on the same subnet as your computer or not. 
· If it is on the same subnet, an ARP packet will be sent to find the MAC (Ethernet) address corresponding 129.10.116.80. The ARP request consists of an Ethernet broadcast message (protocol = ARP) specifying the IP address for which an Ethernet address is requested). Since here we assumed that 129.10.116.80 is on the same subnet, then 129.10.116.80 will reply with its Ethernet MAC address. The previously formed IP packet will now be encapsulated within an Ethernet packet.
· If it is not on the same subnet, the ARP request will be (if not already cached) sent to determine the MAC address of the Gateway. The Gateway IP address was also obtained when using DHCP. To see the DNS, Gateway, subnet mask info run “ipconfig /all” on your windows machine or “/sbin/ifconfig” on unix machines. The previously formed IP packet will now be encapsulated within an Ethernet packet with link layer destination the gateway which will be responsible to route it the next-hop and with final destination 129.10.116.80.
· Once the TCP connection is established, the html protocol will be used to get the specified webpage data.
2. (20 points): Assume that a transmitter and a receiver are communicating over a channel such that the signal to noise ratio (S/N0W) is equal to 40dB. Assume that the channel bandwidth is 1 MHz. 

a. What is the maximum data rate that can be achieved with this communication?  

C = W log2(1+S/N0W) = 13.3 Mbps

b. Assume that the transmitter only needs to send (one-way) a packet of 1Kbytes every 1 millisecond. How much energy would the sender save by reducing its signal power and satisfying its packet transmission requirement?

The sender needs 8.192Mbps => S/N0W = 28.192-1 = 291.44 instead of 10000 * 8.192Mbps/13.3Mbps => a saving factor of 21.13.
