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Question 1 (75 minutes; 75 marks)
a) Assume the existence of a function:
int tcp_serv_sock (int port_number) ;
which returns a socket descriptor linked to the given port number of the machine.

Use tcp_serv_sock () and:

int accept(int sd, struct sockaddr *peer, int *len);

to write a code fragment showing the top-level of an iterative server. Document
your code. (15)

Note: do not include the source code for tcp_serv_sock () in your answer.

b) Use the iterative server of part (a) to write a server which sends back a client's
message with the text reversed. For example, if the client sends the message
"abcde\n", then the response would be "edcba\n". Document your code. (25)

Note: do not write out part (a) in your answer.

Use only read () and write () for communication:
int read(int sd, char *buf, int len);

int write(int sd, char *buf, int len);

Do not implement extensions to read() or write(), such as a readline() function.

¢) Many servers use the following end_input () function. Explain what the function
does, and how it affects the design of the communication protocol between the
client and server. (10)

int end_input (char buf[}, int len)

{

if ((len == 2) &&
(buf [0] == ‘\015’) && (bufll] == ‘\n’))
return 1;
if ((len == 1) && (buf[0] == ‘\n’))
return 1;
return 0;

d) Explain the problems with using read () and write () in client/server programs.
Use diagrams and small code fragments to help your explanation. (15)

e) Briefly explain how the problems with read () and write () can be avoided. Use
small pseudocode and/or code fragments to help your explanation. (10)
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Question 2 (45 minutes; 45 marks)

a) Explain RPC in words and diagrams. Do not include code fragments. (10)

b) What is XDR, and why is it necessary? Explain in words, with data structure
examples and diagrams. (10)

c¢) Consider the following code fragment:

char *make_date_string(int day, int month, int year);
void main()
char *dateStr = make_date_string(3, 10, 2005);

}

The function make_date_string() takes three integers as input, and produces a
string result. The string represents the date as specfied by the day, month, and year
integers, and 1s at most 30 characters long. For example, datestr in the code
fragment above would be assigned "3rd October 2005".

Briefly explain how make date_string () would need to be rewritten to become
more suited for conversion to an RPC function. Do not implement the code which
converts the three integers into the date string. (10)

d) Write down the XDR data types that would need to be passed between main () and
the RPC version of make _date string(). (10)

e) Explain how the data types in part (d) would be translated to C code. (5)

Question 3 (30 minutes; 30 marks)

a) Write a Java application which retrieves the Web page

"http://www.amazon.com". The application should use a socket, and send a
HTTP GET message to the server. (10)

b) Describe the "no route to host" problem with the application in part (a), and how it
might be solved. Do not include any code fragments. (5)

c) Write a Java applet which retrieves the Web page "http://www.amazon.com" and
displays it in a Web browser. (10)

d) Explain in words the advantages and disadvantages of displaying a Web page
using a Java applet. Do not include any code fragments. (5)

Question 4 on Next Page.
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Question 4 (30 minutes; 30 marks)

a) Outline the advantages and disadvantages of using a client/server model to
implement a chat system. Do not include any code examples. (5)

b) Explain how you would implement a threaded TCP client/server chat system in
Java. You explanation should include: system diagrams, the message protocols,
how threads are used, and the importance of synchronization. Include code
fragments only. Do not implement the entire system. (25)

--- End of Examination ---



