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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) (a) List six access technology. Classify each one as home access, enterprise 

access, or wide-area wireless access. 

(b) Consider sending a packet from a source host to a destination host over a fixed route. List 

the delay components in the end-to-end delay. Which of this delays are constant and which are 

variable. 

(c) Describe how a botnet can be created and how it can be used for a DDoS attack. 

 

2. (15 points) Host A and Host B are communicating over a TCP connection, and Host B has 

already received from Host A all bytes up through byte 126. Suppose Host A then sends two 

segments to Host B back-to-back. The first and second segments contain 80 and 40 bytes of 

data, respectively. Host B sends an acknowledgment whenever it receives a segment from 

Host A. Suppose the two segments sent by Host A arrive in order at Host B. The first 

acknowledgment is lost and the second acknowledgment arrives after the first timeout 

interval. Draw a time diagram, showing these segments and all other segments and 

acknowledgment. For each segment in your figure, provide the sequence number and the 

number of bytes of data; for each acknowledgment that you add, provide the acknowledgment 

number. 

 

 



第二頁 共三頁 

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

Figure 1. Assume that Ri=(Rc+Rs)/i, for i=1,2,…,N. In what case will network (a) have a 

higher throughput than network (b)? 

 

Figure 1 (a) 

 

Figure 1 (b) 

 

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) Recall the simple model for HTTP streaming shown in Figure 3. Recall that B 

denotes the size of client’s application buffer, and Q denotes the number of bits that must be 

buffered before the client application begins playout. Also r denotes the video consumption 

rate. Assume that the server sends bits at a constant rate x whenever the client buffer is not 

full. Suppose that x<r. As discussed in the text, in this case playout will alternate between periods of 

continuous playout and periods of freezing. Determine the length of each continuous playout and 

freezing period as a function of Q, r, and x. 

 

Figure 3 

 

6. (15 points) In the VOIP example, let h be the total number of the header byte added to each 

chunk, including UDP and IP header. Assuming an IP datagram is emitted every 20 msecs, 

find the transmission rate in bits per second for the datagrams generated by one side of this 

application. 

 

7. (10 points) Under what circumstance is file downloading through P2P much faster than 

through a centralized client-server approach? 

 

 


