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 第一頁 共三頁 

        

 

注意事項： 

1. 本試題共【7】題，配分共 100分。 

2. 請按順序標明題號作答，不必抄題。 

3. 全部答案均須答在試卷答案欄內，否則不予計分。 

4. 考試時間:二小時。 

 

1. (15 points) Assume you request a webpage consisting of one document and N images. The 

document size is Ld bytes, all images have the same size of Li bytes, the download rate is R 

byte/s, and the RTT is RTTavg. How long does it take to obtain the whole webpage under the 

following conditions. 

(a) Nonpersistent HTTP with serial connections. 

(b) Persistent HTTP with one connection. 

 

2. (15 points) Assume that the RTT between a client and the local DNS server is RTTl, while 

the RTT between the local DNS server and other DNS servers is RTTr.  

(a) Assume that no DNS server perform caching. What is the total response time for the 

iterative scenario.  

(b) Assume that the DNS record for the requested name is cached at the local DNS server. 

What is the total response time for the recursive scenario. 

 

 



第二頁 共三頁 

3. (15 points) Assume a client and a server can connect through either network in Figure 1. 

Suppose that each link between the server and the client has a packet loss probability p, and 

the packet loss probabilities for these links are independent. What is the probability that a 

packet is successfully received by the receiver? If a packet is lost in the path from the server 

to the client, then the server will re-transmit the packet. On average, how many times will the 

server re-transmit the packet in order for the client to successfully receive the packet?  

 

Figure 1 

 

4. (15 points) Consider the SDN OpenFlow network shown in Figure 2. Suppose that the 

desired forwarding behavior for datagrams arriving at s2 is as follow: 

⚫ Any datagrams arriving on input port 1 from host h5 or h6 that are destined to host h1 or 

h2 should be forwarded over output port 2. 

⚫ Any datagrams arriving on input port 2 from host h1 or h2 that are destined to host h5 or 

h6 should be forwarded over output port 1. 

⚫ Any datagrams arriving on input ports 1 or 2 and destined to host h3 or h4 should be 

delivered to the host specified. 

⚫ Hosts h3 and h4 should be able to send datagrams to each other. 

Specify the flow table entries in s2 that implement this forwarding behavior. 

 

Figure 2 

 



第三頁 共三頁 

5. (15 points) Explain how the Adaptive Retransmission Timeout Interval is calculated in 

TCP. 

 

6. (15 points) Consider the network shown in Figure 3. Suppose that each node initially 

knows the costs to each of its neighbors. Consider the distance-vector algorithm and show the 

distance table entries at node z 

 

Figure 3 

 

7. (10 points) With the fixed-delay strategy, the receiver attempts to play out each chunk 

exactly q msecs after the chunk is generated. So if a chunk is timestamped at the sender at 

time t, the receiver plays out the chunk at time t+q, assuming the chunk has arrived by that 

time. Packets that arrive after their scheduled playout times are discarded and considered lost. 

This demonstrates an important delay-loss trade-off that arises when designing a playout 

strategy with fixed playout delays. Ideally, we would like the playout delay to be minimized 

subject to the constraint that the loss be below a few percent. Please propose a generic 

algorithm that the receiver can use to adaptively adjust its playout delays. 

 

 


