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1. The text below shows the reply sent from the server in response to the HTTP GET
message in the question above. Answer the following questions, indicating where in
the message below you find the answer,

HTTP/1.1 200 OK <cr></f>Date: Tue, 07 Mar 2008
12:39:45GMT <cr></f>Server: Apache/2.0.52 (Fedora)
<cr><|f>Last-Modified: Sat, 10 Dec2005 18:27:46
GMT <cr></f>ETag: “526¢3-f22-a88a4c80” <cr></f>Accept-
Ranges: bytes <cr></f>Content-Length: 3874 <cr><i/f>
Keep-Alive: timeout=max=100 <cr></f>Connection:
Keep-Alive <cr></f>Content-Type: text/html; charset=
ISO-8859-1 <cr></f><cr></f><Idoctype html public “-
/iw3c/dtd html 4.0 transitional//en”> </f><html> </f>
<head> </f> <meta http-equiv="Content-Type”
content="text/html; charset=iso-8859-1"> </f> <meta
name="GENERATOR" content="Mozilla/4.79 [en] (Windows NT
5.0; U) Netscape]"> </f> <title>CMPSCI 453 / 591 /
NTU-ST550A Spring 2005 homepage</title> </f></head> </f>
<much more document text following here (not shown)>

a. Was the server able to successfully find the document or not? What time was the

document reply provided?

b. When was the document last modified?

¢. How many bytes are there in the document being returned?

d. What are the first 5 bytes of the document being returned? Did the server agree to a

persistent connection?

2. Consider a scenario in which Host A wants to simultaneously send packets to Hosts
B and C. A is connected to B and C via a broadcast channel—a packet sent by A is
carried by the channel to both B and C. Suppose that the broadcast channel
connecting A, B, and C can independently lose and corrupt packets (and so, for
example, a packet sent from A might be correctly received by B, but not by C).
Design a stop-and-wait-like error-control protocol for reliably transferring packets
from A to B and C, such that A will not get new data from the upper layer until it
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knows that both B and C have correctly received the current packet, Give FSM
descriptions of A and C. (Hint: The FSM for B should be essentially the same as
for C.) Also, give a description of the packet format(s) used.

3. Consider the following network. With the indicated link costs, use Dijkstra’s
shortest-path algorithm to compute the shortest path from w to all network nodes.
Show how the algorithm works by computing a table similar to Table 4.3 in text
book.

[ee]

Figure 1

4. Consider three LANs interconnected by two routers, as shown in the following
Figure 2.

a. Assign IP addresses to all of the interfaces. For Subnet 1 use addresses of the form
192.168.1.xxx; for Subnet 2 uses addresses of the form 192.168.2.xxx; and for
Subnet 3 use addresses of the form 192.168.3.xxx.

b. Assign MAC addresses to all of the adapters.

c. Consider sending an [P datagram from Host E to Host B. Suppose all of the ARP
tables are up to date. Enumerate all the steps, as done for the single-router
example in Section 5.4.1,

d. Repeat (c), now assuming that the ARP table in the sending host is empty(and the
other tables are up to date).
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5. Consider the scenario shown in Figure 3, in which there are four wireless nodes, A,
B, C, and D. The radio coverage of the four nodes is shown via the shaded ovals;
all nodes share the same frequency. When A transmits, it can only be
heard/received by B; when B transmits, both A and C can hear/receive from B;
when C transmits, both B and D can hear/receive from C; when D transmits, only
C can hear/receive from D. Suppose now that each node has an infinite supply of
messages that it wants to send to each of the other nodes. If a message’s destination
is not an immediate neighbor, then the message must be relayed. For example, if A
wants to send to D, a message from A must first be sent to B, which then sends the
message to C, which then sends the message to D. Time is slotted, with a message
transmission time taking exactly one time slot, e.g., as in slotted Aloha. During a
slot, a node can do one of the following: (i) send a message; (ii) receive a message
(if exactly one message is being sent to it), (iii) remain silent. As always, if a node
hears two or more simultaneous transmissions, a collision occurs and none of the
transmitted messages are received successfully. You can assume here that there are
no bit-level errors, and thus if exactly one message is sent, it will be received

correctly by those within the transmission radius of the sender.

a. Suppose now that an omniscient controller (i.e., a controller that knows the state of
every node in the network) can command each node to do whatever it (the
omniscient controller) wishes, i.e., to send a message, to receive a message, or to
remain silent. Given this omniscient controller, what is the maximum rate at which
a data message can be transferred from C to A, given that there are no other

messages between any other source/destination pairs?
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b. Suppose now that A sends messages to B, and D sends messages to C. What is the
combined maximum rate at which data messages can flow from A to B and from D
to C?

c. Suppose now that A sends messages to B, and C sends messages to D. What is the
combined maximum rate at which data messages can flow from A to B and from C
to D?

Wi ! i

Figure 3
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1. We want to transmit 1200 characters with each character encoded as 8 bits.
a. Find the number of transmitted bits for synchronous transmission.
b. Find the number of transmitted bits for asynchronous transmission.

c. Find the redundancy percent in each case.

2. Two channels, one with a bit rate of 190 kbps and another with a bit rate of 180
kbps, are to be multiplexed using pulse-stuffing TDM with no synchronization
bits. Answer the following questions:

a. What is the size of a frame in bits?
b. What is the frame rate?

c. What is the duration of a frame?

d. What is the data rate?

3. Answer the following questions:

a. Can a routing table in a datagram network have two entries with the same
destination address? Explain.

b. Can a switching table in a virtual-circuit network have two entries with the
same input port number? With the same output port number? With the same
incoming VCLs? With the same outgoing VCIs? With the same incoming
values (port, VCI)? With the same outgoing values (port, VCI)?
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. Assume we have created a packet-switched internet. Using the TCP/IP protocol

suite, we need to transfer a huge file. What are the advantage and disadvantage of
sending large packets?

. What are the standard polynomials of CRC-8, CRC-10, CRC-16 and CRC-32?



