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7.1     (Data Structures):

         (structure)    
     (binary search tree).   (  )

      (  32 bits ):   "data"   
 "  ",     (pointers) "lPtr" (  ) 

"rPtr" (  ).     ,      
.   ,  ,   data    - .

  , ,  ,   data     .
  /      ,     

  /   data    .  
  /      ,   lPtr=0  rPtr=0,

.    ( )         ( )
 . ,   ( )     3x4=12 bytes.  

       ,     "  offset",
     "data". ,      ,  "lPtr",  

    4x1=4     ( )   
   ,  "rPtr",    4x2=8.

7.2      (Dynamic Memory Allocation):

         ( )    
" ",     (  run-time).        

 (system call) "sbrk" (set break).    " "   (
  )   "break",        

       ,      (  
   )          

   C "segmentation violation - core dumped".    "sbrk"
   112-113   ( '   ),  

'       (   ) 
   .   ,    $a0 ($4)

      bytes   (  ).    , 
 $v0 ($2)      block ,   ,

       (  pointer).    
     (  -- --     ,  

      ),       



(   4) (     ,    blocks 
  4,     ).

 7.3:         

    SPIM,  Assembly  MIPS,     
           

(binary search tree),             
     .        $s0 (

 $16)  pointer    .         
  .           

              
   .        

.        
  9 ,   3,  

 8.       
:

7.3(a):     .
       ,  

        
    .  
  data=0, lPtr=0  rPtr=0  , 

   $s1     
 ( .     ). ,
        .   
  :

1.       .
2.      ,    .
3.         (memory allocation).
4.        "data"  .
5.      .

     :       
   .        

,     $s0,      ,   
 0.    ,        

   (             
 ):

1.         0.
2.             $s0    

  .
3.  ,    data          

  .
4.    data        ,   

    .         
0,             (

    $s1).        
  0 ( .        ), 

       ( )     
           1.

          $s0.



5.    data        ,   
    .          0, 

           (  
   $s1).         

 0 ( .        ),    
    ( )         

       1.      
    $s0.

7.3(b):   .         
 ,              

      .        :

            $s1
($17) (       ,      

).
   $s2 ($18)   (pointer)     

 (     $s0 ($16)).
 '  ,     :

i.     $s2  0,
ii.   $s2  0    "  "     ,

iii.  ,    "data"      $s2 ($18)  ,
,     $s1 ($17),

iv.      $s2        
          ,

v.      $s2        
          ,

vi.       " "     .
    ,  ( )      

,            .

7.3(c):  .

   7.3(a)(1)    "read_int"     
 ,    ,     

.
   7.3(a)(3)    "node_alloc"     

 ,           , 
       ,      

node_alloc      .
   7.3(a)(5)    "insert_node"    

.       (pointer)     
       (pointer)      
 . :  a insert_node     1-5 

  . ,      
             

   " "   ,        
.

    7.3(a)      read_int, insert_node
 node_alloc.      read_int, insert_node  node_alloc, 
            

.  read_int, insert_node  node_alloc      
         ,  

         stack frame, . .    



 .
   search_tree       7.3(b)(3i) 

7.3(b)(3vi).             
             .  

    (i, ii, iii, iv, v, vi)    print_node  
 (ii, vi).
      7.3(b)     search_tree (   

  print_node).         
         .   

        stack frame.
          main    

:        7.3(a)    node_alloc  read_int, 
     7.3(b)    read_int, search_tree,  print_node.

    ,     Linux     login 
password    .    Linux   

 .   directory   ask7.s    .  
    directory  /somepath/mydir.   directory somepath 

  :

/usr/local/bin/submit exercise7@hy225 mydir

  submit         .
        submit  

:

man submit

     Linux  .      
7,    .          

  web-based  Submit-Rendezvous.   login    
  ,   tab "Rendezvous",  "HY225 - Examination of exercise 7" 

 "Continue".       10     
   .      "Book". : 

web-based             
  .         command-line

 submit      .
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