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C.Eng. 332 – SYSTEMS  PROGRAMMING

Spring 2000 Semester

Midterm – 2

(May 12, 2000)
The first question  is mandatory. You may choose any of the remaining

questions (or some of their options) to complete the remaining 70 points. 

Make sure that the questions/options you answer are clearly marked, and

their  total does not exceed the 100 points.

Mandatory Question) (30 points) DEFINITIONS. Describe the following terms shortly.

1) Syntax

2) Zombie process

3) Token

4) Recursive descent parsing

5) Daemon

6) fflush

7) File descriptor table

8) Datagram

9) Virtual circuit

10) Redirection

11) MAC

12) Nice value

13) TCP/IP

14) Well-known address

15) Macro expansion

Question 2) (20 points) COMPILERS. 

a) The lexical analysis phase of a compiler will identify the lexemes and tokens of the following member function. Identify those lexemes and tokens yourself.  


double Circle::Circumference(void)

     {

        return 2*PI*this->radius;


}


 b) Using the context free grammar described using the BNF below, show a leftmost derivation of the expression in return statement. If you succeed, it means the C++ compiler will recognize the above expression.

<expr> -> <expr> + <term> | <term>

<term> -> <term> * <factor> | <factor>

<factor> -> ( <expr>) | <id>

where <id> is any valid identifier in C++ defined by an appropriate Regular Grammar.

Question 3) (30 points) REDIRECTION in UNIX: 

void main() {


int fd[2];


pid_t childpid;


pipe(fd);


if ((childpid = fork()) == 0) { // child



dup2(fd[1], STDOUT_FILENO);  // equal to 1



close(fd[0]);



close(fd[1]);



execl(“/usr/bin/ls”, “ls”, “-l”, NULL);



perror(“The exec of ls failed”);


} else {  // parent



dup2(fd[0], STDIN_FILENO);  // equal to 0



close(fd[0]);



close(fd[1]);



execl(“/usr/bin/sort”,“sort”,“-n”,“+4”,NULL);



perror(“The exec of sort failed”);


}


exit(0);

}

a) (5 points) Write down the shell command corresponding the above program.

b) (5 points) Show the status of the file descriptor table after the fork has been executed.

c) (10 points) Show the status of the file descriptor table after the dup2’s have been executed in both processes.

d) (10 points) Show the status of the file descriptor table right before the execl’s have have been executed in both processes.

Question 4) (30 points) IPC and NETWORKING. 

a) (10 points) FIFOS and UNIX DOMAIN SOCKETS. Compares Fifos (named pipes) and  UNIX domain sockets according to functionality and implementation.

b) (10 points) List the server side and client side functions in order to establish a socket communication channel and communicate over that channel. Shortly note the role of each function next to it.

c) (10 points) MSG_PEEK flag is one of the flags that can be used in a recv function. Describe what it does and how it can be used. 
Question 5) (20 points) ISO/OSI  REFERENCE  MODEL.

a) (10 points) Describe the basic properties of the ISO/OSI reference model. Why isn’t it used as much as TCP/IP although it is a more recent and better designed protocol suite than TCP/IP?

b) (10 points) In order to help careless programmers who may try to include the header file in more than one place in their program and get “multiple definitions of  xxxx” errors, standard header files contain special macro instructions. How would you do the same thing in your own header files? Show exactly what macro instructions you add in your header files.
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