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5.1    , ,    MIPS

    (CTI, control transfer instructions)    
  --      --      "

 "  .       ,   
  (branch).     ,   

  (jump).    ,  ,
   .  MIPS,       

 ,   .       
      (       "  "
  MIPS),           

    ( , , ).    :

beq $rs, $rt, label   #  : $rs == $rt
bne $rs, $rt, label   #  : $rs != $rt

  Assembly,         
 (label),    Assembler         .

  ,      I-format,   
   :

PC_new := (PC_br + 4) + 4 * ImmOffset
 PC_br        , ImmOffset   

  16 bits  I-format       
 2 (  sign-extended),  PC_new       

   .   (PC_br+4)     
hardware (      PC  4).    ImmOffset  4

             MIPS 
   4,      " "   --

  ,   ImmOffset     ( )  
( ),     bytes   . (  ,  MIPS 
"  " (delayed branches),     

 (pipelining)  hardware,          --  
     -425).

   ,       ,
  , ,   .   

      ,        Boolean
  .    Boolean     : 0 

,  1  .       , 
(32 ) ,    0  1,   LS bit  ,   

 bits   .         



   MIPS  :

slt  $rd, $rs, $rt  # set less than --    : $rs < $rt.
 ,  Boolean,    $rd.

slti $rd, $rs, imm  # set less than immediate --    
 (sign-extended)   imm: $rs < imm.  

(Boolean)    $rd.

      ,     MIPS 
          :

j target
 (jump)  :         

target.   J-format,      148   ( ). 
   (32 bits)    4  MS bits  PC,  26

bits     ,   2  LS bits,   
 150   ( ).          jump,

   branch,         
      .

jr $rs
       (jump register):  

           rs (
 ,  $rs    ,   pointer  
  ).          (

  )    ,      
     (run-time variable)      

  (data dependent).     switch statement, 
   94   ( '   ),   

   (  117   ),    
    .

jal target
   (jump and link) --  :    format  
 jump,       (   ), , ,

       (  PC  4)  
31 ($ra,  $31).    ,    
97-98   ( '   ).     

        ,    jr
$ra.       $ra ($31) --  "31"  

    jal,     hardware .

 5.2:      -

 ,   ,      MIPS   
  (      )   /  

  / . , ,    (beq, bne) 
        ,     

    (immediate).         
,    /  -    

       .     
   "beqi"  "bnei"  MIPS;       

.

 5.3:      



    i    $16,   j   $17,
  CONST         16 bits.

         
 :

beq, bne, slt, slti, addi
  .    ,   $at (Assembler

temporary)     $1 (    Assembler     
).      .

i. if ( i == j ) goto L1; ( )
ii. if ( i != j ) goto L1; ( )

iii. if ( i <  j ) goto L1; ( )
iv. if ( i <= j ) goto L1; (   )
v. if ( i >  j ) goto L1; ( )

vi. if ( i >= j ) goto L1; (   )
vii. if ( i == CONST ) goto L1; ( )

viii. if ( i != CONST ) goto L1; ( )
ix. if ( i <  CONST ) goto L1; ( )
x. if ( i <= CONST ) goto L1; (   )

xi. if ( i >  CONST ) goto L1; ( )
xii. if ( i >= CONST ) goto L1; (   )

:        2     , 
  $0     (  " "),      ( /

  / ),    CONST, CONST+1, CONST-1, -CONST,   
( )   .          software,

 ,     hardware,  
!

 5.4:     "While"

  2.6  ( ) , . 92,    
  Assembly          

    (branch),       (jump) (   sll
  "shift left logical",   ,   2  (bits)):

while (save[i] == k) {    Loop: sll  $t1, $s3, 2    # t1 = 4 * i
  i = i+1;                      add  $t1, $t1, $s6  # t1 =   save[i]
}                               lw   $t0, 0($t1)    # t0 = save[i]
                                bne  $t0, $s5, Exit # if save[i] != k goto Exit
                                addi $s3, $s3, 1    # i = i+1
                                j    Loop           # : goto Loop
                          Exit: ....                #   

,          --
         

,           1.
    Assembly,     branch  jump    
. (             

   --           
     ,       

  ).      10 .   
    ,      ;

 :       ,  ,   .



(      ,       
 ,     ).  ,  
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