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3.1    :  load  store

 MIPS,       RISC,      
         --   

         (immediate constants).  
            

(32 bits),     (16 bits),   byte (8 bits)    '    CPU,
    ,        

  .    ( )    hardware,  ( )   
            
,     -425 (  ).

  32-      '   ("  
")     "lw $rd, imm($rx)" (load word),  $rd  
  (destination register),  $rx    (index register)

           imm  
        '     

$rd. ,       (array) M[ ],   M[A]  
        A. ,    lw

$rd, imm($rx)       (imm + $rx),   
M[imm + $rx],      $rd.

,   32-        ("
 ")     "sw $rs, imm($rx)" (store word),    

    (imm + $rx),     M[imm + $rx] <-- $rs.
,  $rs    (source register)       , 

  (source operand)        
  Assembly,          

 load.

3.2    Bytes   :

    MIPS,        ,
  Bytes  ,   MIPS  "Byte Addressable". ,  32-

 ( . .  )  4 "  " (4 bytes).  , 
 (array)  100  " " 400 ( )  ( ) 

. '   ,          
  4.  A0     " " ( ) , a[0],  

  C,    a[ i ]        (A0 + 4*i).
       (char),    a[ i ]   

 (A0 + i).



 4 bytes          .
         4 bytes     

(" ")   4 .  MIPS    (alignment
restrictions)       load  store  : 

  N bytes         
 N. ,   N    2,       ' 

  ,      bytes   
      (least significant) bits.    ,  

    N bytes,          
  N bytes.

3.3     Bytes:  Big-Endian  Little-Endian

          
bytes ( . .  ),       
( )   bytes    . ,  

          
,          --

 "big-endian"    "little-endian".

   
   

   
  

  
bytes:  '  

,  bits  
  

   2
    

  
  "  " (MS - most significant) bits,   

      2  "  " (LS - least
significant) bits.  byte    MS bits  MS byte,      LS
bits  LS byte.      , ,   

 MS bits  byte ,   LS bits  byte ,     
 ( ,        --    

     "  transistors"  "  transistors"...).  
 ,       (4)   (16 bytes) 

32-      "big-endian"     "little-endian".  
     2003 ( ) = 7D3 ( ),    3

     (array of char)  10 ,  
   bytes       (null-terminated) string "katevenis"

(  byte      ASCII   -- . .   byte 
 01101011,      'k'--  ,  ,  

 ).

Big-Endian:   ,  MS byte      
,     bytes   ( )  

" ",   LS byte .     "big-endian"   
 bytes    "big end",   MS byte.

Little-Endian:   ,  LS byte      
,     bytes   ( )  



" ",   MS byte .     "little-endian"  
  bytes    "little end",   LS byte.

      ( . .   2003   12)    
  , ,   ,        4

bytes      (" ")   4 .    
  string    bytes    
,          .  
   (  C) "char buf[10];",    buf[]   ( . .

  compiler)      16   25  ,   i  ,
buf[i],    16+i,  16       (

    , buf[0]),        
 1 (byte). ,   'k'    buf[0]    16, 

 'a'    buf[1]    17, . . .

 "endian-ness"  ,     big-endian  little-endian,   
      ,       

     --         --   
  string   string,    integer  

integer.  "endian-ness"          -
-  -- . .    string      integer, 

 integer   string.        endian-ness
     '      

 . ,     ( . . ftp)  
  (ASCII strings),    bytes    .  
    ( . . 32-  )   

 endian-ness,      :    k, a, t, e
  e, t, a, k     big-endian  little-endian,   

 2003    00, 00, 07, D3 ( ),     D3,
07, 00, 00,  11010011.00000111.00000000.00000000 ( ),     -
754,515,968 ( ,    2).      ,  

          ( . . 
"type"  ftp).

§ 3.4 -  3.1:    

    Assembly  MIPS    8    ,
   '   (array)  ,       

     .         
  ,    .

      2,       
       "lw"  "sw".

   ".data", ".align",  ".space"  Assembler  SPIM (
A-47, A-48    )       
(data segment)    "a[ ]",  8 ,    

.    label "a"      
        .

    ,        a[ ]
  .       Assembler,    

(       argument   .data). ,    
    16 bits (  immediate)  .      

   (pseudoinstruction) "la $rd, label"  Assembler  SPIM: 
  Assembler          



   label   $rd (      
 16 bits,   ).     "la"   

§ 2.2,         strings.
 ,   prompt    8   8 .

,  '      8 ,      
  (   )       

  a[ ]. : (i)   "beq"  "bne"    
     ,    

(immediates). (ii)    (addressing mode)  MIPS  "
 (immediate) + " --    

 SPIM (  A.45).
     ,    ,  

'   ,      8 ,     
   "a[ ]"  '  .   ,   

  ,    (       ),   
  ,      " "    .

        (add).
,    (     2),     

 ' .

§ 3.5 -  3.2:    Big-Endian  Little-Endian

i.   SPIM      ( )  
 (  ASCII)     , a, b, ..., z, A,

..., Z,    , 0, 1, ..., 9.    ,  
 string     ,      SPIM 

        "Data Segments". 
   '   ,  3 : ,  ASCII 

,  ASCII  .      
  ....

ii.     null-terminated string "xyz"     32-
,           (32- ) .
        ( )    big-

endian,  ( )    little-endian.    ,   
   , '    (  ).

iii.     '     SPIM:   
Assembler    string   ,      

    ( !) '       ( ' 
 )  .  SPIM   big-endian   little-

endian     !       SPIM; 
;       ,    , 
 ;     (  ),    '

  ,    (screen-dump)  .

 :

    :
1.       3.1, "ask3.1.s"
2.       3.2(iii), "ask3.2.s"
3.   (screen-dump)     3.1, "ask3.1.jpg"
4.   (screen-dump)     3.2(iii), "ask3.2.jpg"
5.         3    3.2, "ask3.2.txt" (

"ask3.2.pdf",       ".txt").
6.          .  



  Linux     login  password    .
   Linux     .   directory
  5       (ask3.1.s, ask3.2.s, ask3.1.jpg, ask3.2.jpg, ask3.2.txt).
      directory  /somepath/mydir.  

directory somepath    :

/usr/local/bin/submit exercise3@hy225 mydir

  submit         .
         submit 

 :

man submit

     Linux  .     
  3,    .       

     web-based  Submit-Rendezvous.  
login       ,   tab "Rendezvous",  "HY225 -
Examination of exercise 3"   "Continue".       10

        .  
   "Book".          

 (koukos)    (gstrat).       
     . :  web-based  

            
.          command-line
 submit      .
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