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1.1      :

   :

 /  (I/O - Input/Output):    " " , 
         -- , ,

, , , ,  (   ),  
(network interfaces), .

  (Main Memory):     --
  flip-flops    --    (

  ) " " (words)   ( . . 32, 64) bits .
         (array)  bytes  

.
 (Processor)     (Central Processing Unit -

CPU): , ,    (control)    
      . ,   "  "

(datapath)           
          . ,

  "   " (general-purpose registers).   
  ,      ( . . 32 ). 

 ,        (2    -- .
110 ), '        ("register file")  

      (     bits  ,   
).

           
    ( , ),   " " (instructions) --

              
   . [            
,        (    . .  32 

64 bits ),              
     .   (compiler)    

     ].

        .   
    .         ,  

    ,   .      , 
. .       ,      , 

    ,   "  ". ,  
   ,          " "

,   '  ' .  " "      
     ,      



     "  "....

        " "      
,      ,  "  " (program

counter - PC) --       "  " (program pointer)
       "PC".      ,  PC

              
 .         (array), M[ ],  

"  "    (index), i,        
  M[ i ].     C,        

pointer   .

1.2    :

           
      (High Level Languages - HLL).   

    hardware      , 
   (Machine Language).     

  "binary compatible"     ,     
   .      

(" ")          ,   ' 
      (Reduced Instruction Set

Computers - RISC).       --   MIPS-- 
      .     RISC

   SPARC, PowerPC,  Alpha.   x86  Pentium  Intel  
  .

         (operation code - opcode),
   (operands)         .   

    MIPS      (registers)
 ,   ,    .  CPU  MIPS  32

  32 bits  --32 bits     (word)  MIPS. 
  , ,    64 bits.   

  MIPS    (3) ,   .  
    hardware,       (1  

 -- . 108 ).

1.3     Assembly  MIPS:

           ,  
     opcode,       

    ,          
 .     Assembly,       
       --   Assembler.  
  (HLL) (   C)   Assembly   

 ,  Compiler.

      MIPS   add    .
  Assembly "add $23, $16, $18"     
'  16  18,  ,      
'  23,  $23 := $16 + $18.
  sub (subtract)   ,   ,   

   :  "sub $23, $16, $18"    '  23
    $16 - $18.



  addi (add immediate)    add ( ),    
     :  "addi $23, $16, 157"  

   16,    157  ,   
   23.    i    18, 

  i=i+1   "addi $18, $18, 1".
  $0  MIPS      , 

      (        hardware). , 
 i=1   : "addi $18, $0, 1".

     ,     . 110
 .     $0, $1, ..., $31   32   MIPS,

       $s0, $s1, ..., $t0, $t1, ...   
         compiler,   

.

    ,          " "
  ,     ( ) .    

  ,     PC      
,   (  PC)    (  "  ") .  

          (control
transfer instruction - CTI). ,   , ,  ,   (branch)

   (jump).   "j label" (jump to label,   goto label)   
            label,    

"  " .   ,   "j label"    label 
 PC.

1.4     SPIM:

    Assembly  MIPS       
      SPIM,   

James Larus   Wisconsin - Madison, http://www.cs.wisc.edu/~larus/spim.html . 
         

 ,   ,    .  ,  SPIM
    MIPS        

          , ,   
, . .,        (    

  ),        .

     SPIM "Getting Started with xspim"  "Getting Starting with
PCSpim",  "Getting Started with spim"      SPIM 

  . ,    "  "  
"SPIM Command-Line Options"    -40  -49    

        SPIM.     ,  
~hy225/spim/documentation/      
http://www.cs.wisc.edu/~larus/ xspim.pdf, PCSpim.pdf, spim.pdf, SPIM_command-line.pdf, 
HP_AppA.pdf. (  "~hy225/"   "/home/lessons1/hy225").

     SPIM:

   ~hy225/spim/trap.handler  directory     SPIM,
    --  SPIM       directory  . 

       /    
       (      

  ).



    i86 (PC)   LINUX,   SPIM :
% ~hy225/spim/linux-i86/xspim

(  /home/lessons1/hy225/spim/linux-i86/xspim    path, 
~hy225/spim/linux-i86/spim        " "

   X-Windows).
    SPIM    PC's   Windows 95, 98, 2000,

NT,  DOS:   directory: ~hy225/spim/windows
   SPIM "remotely"   SPARC   Solaris ( . .  

kirkios, levantes, apiliotis, garbis),   :
% ~hy225/spim/spim-7.2.1/xspim/xspim

(  ~hy225/spim/spim-7.2.1/spim/spim     " ") (
SPARC/Solaris,  xspim      trap.handler --    

).
         SPIM   (exit)

      .       
   ".Xdefaults"          

  fonts    X (X-environment) .

 1.5:       SPIM

           SPIM (   
 Assembly  MIPS).    ,       ( . .

"ask1.s")    --      --   
 SPIM.

     .text              # program memory:
     .globl main            # label "main" must be global;
                            # bootstrap trap.handler calls main.
main:
                            # registers:  $16: i; $17: j;
     addi   $16, $0,  10    # init. i=10; ($0==0 always)
     addi   $17, $0,  64    # init. j=64; (64 decimal = 40 hex)
     add    $18, $16, $17   # $18 <- i+j = 74 dec = 4a hex
     add    $18, $18, $18   # $18 <- 74+74=148 dec = 94 hex
     add    $18, $18, $17   # $18 <-148+64=212 dec = d4 hex
     addi   $17, $17, -1    # j <- j-1 = 63 dec = 3f hex
     sub    $17, $17, $16   # j <- j-i = 53 dec = 35 hex
     j      main            # jump back to main (infinite loop)

      #  .
    .text    (     
 ,    ).

  .globl main   SPIM     (label) main  
 (global) .  main     trap.handler    

,         (    C)    
,        linker   " "  trap.handler  

  .
  main:    main       

     --       (addi) 
 .

  main:      Assembly  MIPS:  
 (add  addi),    (sub),     (j).

   j main,        ,  
           

 main,     (addi)   .  
  :  8        , '

   , ,      ,   



   ....

 1.6:     SPIM

  xspim      ,  §1.4.   ( . )
  SPIM         ,
    00400000 .      

 (text segments)   SPIM    ,    
   (data segments),      --   

        .     
SPIM        ,       
( ,     ,     

 ).

  00400000  0040001c ( )  8 " "  
    trap.handler (        

   4     MIPS   4 bytes ). 
        --        

   (procedure) main,        
C argc, argv,  envp,           exit

   (system call).    ,   
 80000080 ( ),        (kernel)

  ,       trap.handler   
     ....

   "load"     SPIM     
        ( . . "ask1.s"). ,  

  SPIM  "xspim -file ask1.s".     
   (text segments),     00400020 ( ),

     8 " "  (00400000  0040001c)   
main.

    SPIM,  ,     
 (PC).   SPIM   --   " "  

  --    PC       
       (     

 " " ).  SPIM   PC  00400000 ( ),  
  8 " "     "main".

   "step"     SPIM    single-
stepping   ,    -       .

      "step"    "prompt",  SPIM 
    .        

PC    4 (     MIPS   4 bytes ), 
      ,      

        SPIM. ,    
   -    SPIM.

    6     trap.handler,    jal main (jump and
link)    00400014 ( ),      00400020
( ),   main --    .     
addi $16, $0, 10    00400020,    PC  00400024, 

   R16 (   , 4  , )    
0000000a ,  10 ,  ,     



            $0 (
  )     10 ( ).

  -      ,    
   R16, R17,  R18,     SPIM,  .

      SPIM     .  
    j main,    PC     00400020

( ),        ,   . 
               --
       " "--      "run" 

 ,    "continue"  -  "prompt"  "step",  
 " ",       ,  

    ,         " " 
control-C.

 : 
           "xspim"
   '  " "     .   

       :

  LINUX/X-Windows:    "xv",    
"Grab" (              

).     xspim,       JPEG
(.jpg),      "ask1.jpg".

  Windows:    "Print Screen"  ,  
  Microsoft Photo Editor   "paste".      

JPEG (.jpg),    "ask1.jpg".
     ,      .

  login   username  password     
,   tab Submit    Submit a File,   Select

Submit Session  HY225 - Exercise 1,    Browse  
   ask2.jpg        " "

     Submit.       
    Review.
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