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1. (a) How does UNIX decide which process should execute at 

any point in time? 
 

   (4 marks) 
    
 (b) How can message queues be used by processes to exchange 

data? Use sample C code in your answer. What advantages 
/ disadvantages do they offer when compared with FIFOs? 

 

   (10 marks) 
    
 (c) Show how sockets can be used by processes on separate 

machines in order to communicate. Discuss the different 
types of socket, and use sample C code in your answer. 

 

    
   (11 marks) 
    

2. (a) Describe in full three mechanisms for synchronizing a 
group of processes. You must use an example and sample 
C code in your implementation. 

 

   (13 marks) 
    
 (b) Show how record locking can be used to prevent processes 

from simultaneously accessing the same part of a given 
file. Why is it important that such a mechanism exist? 
What are the potential problems that exist when using this 
mechanism, and to what degree are they handled by 
UNIX? 
 
You must use diagrams and sample C code in your answer. 

 

   (12 marks) 
    

3. (a) What processes are started in what order when a user logs 
in to a UNIX machine? 

 

   (7 marks) 
    
 (b) When a signal is generated by a keyboard interrupt, to 

whom is this signal sent? How does this impact on the 
various processes that are currently running? 

 

   (7 marks) 
    
 (c) In terms of signals discuss the following: 

i. Different types of signals 
ii. Consequences of receiving a signal 
iii. Handling signals 
iv. Ignoring signals 
v. Blocking signals 

 
You should use sample C code in your answer 

 

   (11 marks) 
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4. (a) Explain fully what will happen when the code below is 
executed. Discuss the functions and arguments used. 

 

    
#i nc l ude <sys/ t i me. h> 
#i nc l ude <sys/ wai t . h> 
#i nc l ude <uni s t d. h> 
 
voi d a( i nt  [ ] [ ] ) ;  
i nt  b( i nt  [ ] ) ;  
 
mai n( )  {  
 i nt  pi p[ 5] [ 2] ;  
 i nt  i ;  
 f or ( i  = 0;  i  < 5;  i ++)  {  
  pi pe( pi p[ i ] ) ;  
  i f ( ! f or k( ) )  
   b( pi p[ i ] ) ;  
 }  
 a( pi p) ;  
 ex i t ( 0) ;  
}  
 
voi d a( i nt  p[ 5] [ 2] )  {  
 char  buf [ 52] ,  ch;  
 f d_set  set ,  mast er ;  
 i nt  i ;  
 
 f or ( i  = 0;  i  < 5;  i ++)  
  c l ose( p[ i ] [ 1] ) ;  
  
 FD_ZERO( &mast er ) ;  
 FD_SET( 0,  &mast er ) ;  
 
 f or ( i  = 0;  i  < 5;  i ++)  
  FD_SET( p[ i ] [ 0] ,  &mast er ) ;  
 
 whi l e( set  = mast er ,  sel ect ( p[ 4] [ 0] ,  &set ,  NULL,  NULL,  NULL)  > 0)  {  
  f or ( i  = 0;  i  < 5;  i ++)  
   i f  ( FD_I SSET ( p[ i ] [ 0] ,  &set ) )  
    i f ( r ead( p[ i ] [ 0] ,  buf ,  52)  > 0)  {  
     buf [ 51]  = ' \ n' ;  
     pr i nt f ( " Message f r om chi l d%d\ n" ,  i ) ;  
     pr i nt f ( " \ t %s\ n" ,  buf ) ;  
    }  
 
  i f ( wai t pi d( - 1,  NULL,  WNOHANG)  == - 1)  r et ur n;  
 }  
}  
 
i nt  b( i nt  p[ 2] )  {  
 i nt  count ;  
 c l ose( p[ 0] ) ;  
 char  message1[ 52] ;  
 char  message2[ 52] ;  
 i nt  s l eep_f or  = ( get pi d( )  % 10) ;  
 spr i nt f ( message1,  " My pi d i s %d,  your s i s  %d,  I ' l l  exi t  i n %d secs\ n" ,   

get pi d( ) ,  get ppi d( ) ,  s l eep_f or ) ;  
 wr i t e( p[ 1] ,  message1,  52) ;  
 s l eep( s l eep_f or ) ;  
 spr i nt f ( message2,  " I  have now ex i t ed,  my pi d i s  %d,  good bye f or  now\ n" ,   

get pi d( ) ) ;  
 wr i t e( p[ 1] ,  message2,  52) ;  
 ex i t ( 0) ;  
}  

    
   (10 marks) 
    
 (b) Discuss fully the exec  system call.  
   (5 marks) 
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 (c) Using sample code and diagrams, show how it would be 
possible to implement the command piping mechanism 
supported by UNIX shells.  

 

   (10 marks) 
    

5.  The code shown below will be used for Part (a) of Question 5. 
Assume the existence of a file named dat a_1, which is of size 2000 
bytes exactly. 
 

#i nc l ude <uni s t d. h> 
#i nc l ude <f cnt l . h> 
 
mai n ( )  {  
 i nt  f d_1,  f d_2;  
 pi d_t  pi d;  
 char  buf [ 100] ;  
 char  l i ne[ 5] ;  
 
 f d_1 = 0;  
 f d_2 = 1;  
 
 f d_1 = open( " dat a_1" ,  O_RDONLY) ;  
 pr i nt f ( " 1:  %d %d\ n" ,  f d_1,   

l seek( f d_1,  ( of f _t ) 0,  SEEK_CUR) ) ;  
 
 r ead ( f d_1,  buf ,  100) ;  
 pr i nt f ( " 2:  %d\ n" ,  l seek( f d_1,  ( of f _t ) 0,  SEEK_CUR) ) ;  
 
 i f ( ! f or k( ) )  {  
  s l eep( 5) ;  
  pr i nt f ( " 3:  %d\ n" ,   

l seek( f d_1,  ( of f _t ) 0,  SEEK_CUR) ) ;  
  l seek( f d_1,  ( of f _t ) - 100,  SEEK_END) ;  
  r ead( f d_1,  buf ,  10) ;  
  pr i nt f ( " 4:  %d\ n" ,   

l seek( f d_1,  ( of f _t ) 0,  SEEK_CUR) ) ;  
  / /  spr i nt f  wi l l  wr i t e i nt o ' l i ne'  char  s t r i ng 
  spr i nt f ( l i ne,  " 5:  %d\ n" ,  f d_2) ;  
  wr i t e( f d_2,  l i ne,  5) ;  
 }  
 el se {  
  f d_2 = cr eat ( " dat a_2" ,  0644) ;  
  pr i nt f ( " 6:  %d\ n" ,   

l seek( f d_1,  ( of f _t ) 500,  SEEK_SET) ) ;  
  pr i nt f ( " 7:  %d\ n" ,   

l seek( f d_2,  ( of f _t ) 5,  SEEK_SET) ) ;  
  spr i nt f ( l i ne,  " 8:  %d\ n" ,  f d_2) ;  
  wr i t e( f d_2,  l i ne,  5) ;  
 }  
}  

    
 (a) What output would you expect to be generated by the 

above program, following successful compilation and 
execution? Explain your answer in full. 

 

   (11 marks) 
    
 (b) Using s t at  and f t w, write a C program that will traverse 

a directory structure and print out the number of files in 
that directory tree, as well as the total size of all the files. 
Explain all functions and arguments used. 

 

   (8 marks) 
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 (c) Using sample code and examples, demonstrate the 
differences between hard links and symbolic links, in terms 
of UNIX files. 

 

   (6 marks) 
    

6.  (a) Discuss UNIX file permissions. You should explain how 
the permissions associated with a file impact on the file 
when it represents: 

i. An ordinary file 
ii. A directory 
iii. A program 

 
Your discussion should include references to effective and 
real IDs. 

 

   (8 marks) 
    
 (b) Discuss in full what is meant by shell scripting. Why is this 

a useful facility in UNIX environments? 
 

   (7 marks) 
    
 (c) Write a shell script in any shell language that will count the 

number of arguments passed in at the command line, and 
then search the current directory and all immediate 
subdirectories for files that are named in the list. The size 
of each of these files should be printed out. 

 

   (10 marks) 
 


