CECS 572 Advanced Computer Networking

Assignment 4
To be completed by Wednesday, October 1, 2014


In this problem, Movie Director Steven Spielberg at DreamWorks Studios, Glendale, CA, contacts Elvis Presley at Graceland, Memphis, Tenessee, to offer him a movie deal. (You may assume that Mr. Spielberg knows that Elvis is alive and well and living at Graceland!) The voice data (similar to VoIP) is being sent over a packet-switched network from Mr. Spielberg in Glendale to Elvis Presley at Graceland.

· [image: image1.png]P4. a. Suppose you have the following 2 bytes: 01011100 and 010101 10. What is
the Is complement of the sum of these 2 bytes?

b. Suppose you have the following 2 bytes: 11011010 and 00110110. What is
the Is complement of the sum of these 2 bytes?

c. For the bytes in part (a), give an example where one bit is flipped in each
of the 2 bytes and yet the Is complement doesn’t change.



Assume that Mr. Spielberg’s computer converts the analog voice signal using PCM encoding at a rate of 64 kbps. This voice conversion happens in real-time as Mr. Spielberg speaks.

· Next, Mr. Spielberg’s computer groups the encoded bits into 480-Byte packets for transmission.

· Assume that there is only one possible point-to-point link between Mr. Spielberg’s Computer in Glendale and Elvis’ Computer at Graceland. The link has the following characteristics:

-- a transmission rate of 44,700,000 bps (bits per second)
-- the length of the link is 1,800 miles (2,900 kilometers)

-- the propagation speed across the link is 2 x108 m/s

· As soon as Mr. Spielberg’s computer gathers a full packet, it sends it to Elvis’ computer. As soon as Elvis’s computer receives the entire packet, it is converted back into an analog signal at the PCM decoding rate of 64 kbps.

(a) Calculate the amount of time required to generate a full packet using PCM.

(b) Calculate the amount of time required to transmit a packet onto the network.

(c) Calculate the propagation delay from Glendale, CA, to Memphis, TN.

(d) Calculate the total time that elapses from the time the first bit is created (from the analog signal at Mr. Spielberg’s computer) until the bit is decoded (as part of the analog signal delivered to Elvis). Note: We consider the bit decoded when the entire packet in which it was sent is decoded.
Answer the following questions from Kurose and Ross, Chapter 3:

A. Chapter 3 Review Questions
[image: image2.png]P5. Suppose that the UDP receiver computes the Internet checksum for the received
UDP segment and finds that it matches the value carried in the checksum field.
Can the receiver be absolutely certain that no bit errors have occurred? Explain.




[image: image3.png]R2. Consider a planet where everyone belongs to a family of six, every family
lives in its own house, each house has a unique address, and each person ina
given house has a unique name. Suppose this planet has a mail service that
delivers letters from source house to destination house. The mail service
requires that (i) the letter be in an envelope and that (ii) the address of the
destination house (and nothing more) be clearly written on the envelope. Sup-
pose each family has a delegate family member who collects and distributes




[image: image4.png]letters for the other family members. The letters do not necessarily provide

any indication of the recipients of the letters.

a. Using the solution to Problem R1 above as inspiration, describe a protocol
that the delegates can use to deliver letters from a sending family member
to a receiving family member.

b. In your protocol, does the mail service ever have to open the envelope and
examine the letter in order to provide its service?




[image: image5.png]R7. Suppose a process in Host C has a UDP socket with port number 6789. Sup-
pose both Host A and Host B each send a UDP segment to Host C with desti-
nation port number 6789. Will both of these segments be directed to the same
socket at Host C? If so, how will the process at Host C know that these two
segments originated from two different hosts?




[image: image6.png]R4. Describe why an application developer might choose to run an application
over UDP rather than TCP.




B. [image: image7.png]R6. Is it possible for an application to enjoy reliable data transfer even when the
application runs over UDP? If so, how?
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