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Student ID:                   Name:                      Mark:    / 33 

[Marking schemes are given in blue color and the answers are given in red color.] 
 

1. Answer True or False for the following statements.  [10 marks] 
 
[ F ] (a) The key technology ingredients that determine the nature of a LAN or MAN are topology, 

transmission speed and medium access control technique. 
 
[ T ] (b) IEEE 802.2 defines the logical link control layer and provides three types of services: 

1) unacknowledged connectionless service, 2) connection-mode service, and 3) acknowledged 
connectionless service. 

 
[ F ] (c) The maximum utilization of slotted Aloha was doubled over that of pure Aloha with the use of 

time slots for transmission and collision detection. 
 
[ T ] (d) When using the 1-persistent CSMA technique, if the medium is busy, the station continues to 

listen until the channel is sensed idle and then transmits immediately. 
 
[ T ] (e) HDLC uses bit stuffing to prevent occurrence of flag 01111110 inside the frame. 
 
[ T ] (f) The Sequence number used in TCP represents a byte (octet) in segment payload 
 
[ F ] (g) TCP uses 4-way handshake for connection setup. 
 
[ F ] (h) Repeater, bridge, firewall and router are of network segment interconnecting devices in a LAN. 
 
[ T ] (i) VLAN stands for Virtual Local Area Network and some of its benefits are increased performance 

and physical topology independence. 
 
[ F ] (j) A binary exponential backoff algorithm is used in pure Aloha protocol. 
 
[ T ] (k) Flow control in the data link layer provides backpressure mechanisms that control transfer 

according to availability of buffers at the destination 
 



 CS 413 Computer Networks                    Quiz                                      November 30, 2005  

                                                                                                   2

2. The defined standard alternatives of IEEE 802.3 10-Mbps specifications are 10BASE5, 10BASE2,  
   10BASE-T, 10BROAD36 and 10BASE-F.  Describe the meanings of the 10BASE5, 10BASE-T and 
   10BASE-F alternatives (e.g., what does10, BASE, 5 denote in 10BASE5 and so on?). [5 marks] 
[Answer: 1 mark for each] 
 10: 10 Mbps 
 BASE: baseband signaling 
 5: 500 meters of maximum segment length 
 T: twisted pair 
 F: optical fiber 
 
3. We have learned three Automatic Repeat Request (ARQ) protocols in class. [9 marks] 

(a) Name three ARQ protocols [3 marks] [Answer: 1 mark for each] 
A. Stop-and-Wait ARQ 
B. Go-Back N ARQ 
C. Selective Repeat ARQ 

 
(b) Briefly describe each ARQ protocol [6 marks] [Answer: 2 marks for each] 

A. Stop-and-Wait ARQ 
 transmit a frame and wait for the ACK before transmitting the next 
 uses frame sequence number in header 
 ACK implicitly acknowledges receipt of all prior frames 

 
B. Go-Back N ARQ 

 More efficient than Stop-and-Wait by not waiting! 
 Keep channel busy by continuing to send frames 
 Allow a window of up to Ws outstanding frames 
 Use m-bit sequence numbering 
 If ACK for oldest frame arrives before window is exhausted, we can continue 

transmitting 
 If window is exhausted, pull back and retransmit all outstanding frames 

 
C. Selective Repeat ARQ 

 Selective Repeat retransmits only an individual frame 
- Timeout causes individual corresponding frame to be resent 
- NAK causes retransmission of oldest un-acked frame 

 Receiver maintains a receive window of sequence numbers that can be accepted 
- Error-free but out-of-sequence frames with sequence numbers within the receive 
window are buffered  
- Arrival of frame with Rnext causes window to slide forward by 1 or more  
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4. The delay-bandwidth product, a=tprop/(L/R), is a key parameter in designing medium access control 
protocols. [5 marks] 
(a) Describe the meaning of each term in the delay-bandwidth product [3 marks]. 
[Answer: 1 mark for each] 

A. tprop: Propagation Delay 
B. L: # of bits per frame 
C. R: Transmission rate 

 
(b) What happens to the efficiency if a<<1? [1 mark] 

 Efficiency becomes 100% (high) 
 

(c) What happens to the efficiency as a approaches 1? [1 mark] 
 Efficiency becomes low. 

 
 
 
 
 
 
5. One of the random medium access control protocols we learned in class is CSMA. [4 marks] 

(a) What does CSMA stand for? [1 mark] 
 Carrier Sense Multiple Access 

 
(b) Describe how CSMA works [3 marks] 

 A station senses the channel before it starts transmission 
 If busy, either wait or schedule backoff (different) 
 If idle, start transmission 
 When collisions occur they involve entire frame transmission times 

 


