Experiment # 2

	Lab Title: 
	Understanding MIPS memory reference and decision making instruction.

	

	Learning Objectives:
	To use PCSpim simulator for understanding MIPS memory reference and decision making instructions.

	

	Tools Used:
	PCSpim

	

	Procedure:
	

	
Memory Reference Instructions:	
	Memory reference instructions covered in this lab are described below.

	Load: 	lw 	$s1,100($s2)	//load word
				lh 	$s1,100($s2)	//load half signed
				lhu	$s1,100($s2)	//load half unsigned
				lhui	$s1,100	//load upper immediate
				lb	$s1,100($s2)	//load byte signed
				lbu	$s1,100($s2)	//load byte unsigned

	Store:	sw	$s1,100($s2)	//stire word
				sh	$s1,100($s2)	//stire half signed
				shu	$s1,100($s2)	//stire half unsigned
				sb	$s1,100($s2)	//stire byte signed
				sbu	$s1,100($s2)	//stire byte unsigned

	Decision making instruction covered in this lab include
	
				J	2500		//jump at 10000
				beq	$s1,$s2,25	//jump on equal
				bne	$s1,$s2,25	//jump on not equal

Practice:
	Make an assembly file (let load_store.asm) and write following  program in it.

//Place 0x27959381 into $24  
      
        lui  $24,0x2795
        
        ori  $24,$24,0x9381
//$24 into  address 0x10000000
        
        lui $8,0x1000
        sw  $24,0($8) 

//Load word, half ord and bytes into different registers       
	
	lw  $9,0($8)

	lbu  $10,0($8)
	lb   $11,0($8)

	lhu  $12,0($8)
	lh   $13,0($8)

Now take  hex code of     lw  $9,0($8)  from PCSpim and convert it into binary(32 bit)  using calculator. Separate this binary(append zeros to leftside if this binay is not 32 bit)  according to the following  format and get decimal values after seperation.
                                        
Load_Store (I  format)

	opcode
	  Rs
	      rt
	  Offset

	    6 bits 

	 5 bits
(base register)
	  5 bits
(destination register for load, source register for store)
	 16  bits                   (offset)




	

	

	Exercises:
	

	Complete following lab tasks.
		1	Write and run  MIPS  code of 
A[0] = 4     A[1]= 0x27959381;  
            B[0] = 3     B[1]= 5  ;
            C[0] =  A[0]  +  B[0]  ;
                	            C[1] =  A[1]  +  B[1]  ;
Where  A , B ,C  are  Arrays  of   Words.
(for Help see Load_Store.asm file you saved previously in practice session)
2 Following is a C language code	

                   	if(a = = b) 
                        c =  d – e ;
            	            else
c = d + e ;

			Following is it’s MIPS equavilent assembly program.
			
			addi $16,$0,6    #a=6 
ori  $17,$0,6    #b=6
addi $18,$0,9    #initialization c=9 
addi $19,$0,5    #d=5
ori  $20,$0,2    #e=2

bne $16,$17,ELSE
sll $0,$0,0       # nop   no  operation to take carry of delayed branch

sub $18,$19,$20   # sub if equal(a==b)
 
j EXIT	
sll $0,$0,0       # nop   no operation to take care of delayed branch
 
ELSE: add $18,$19,$20  # else (a!=b) 
 
EXIT:       

Write this code in an assembly file and load it  into  PCSpim   and   run  the code.
Now convert  the  hex xode of   bne  and  j  instructions into binary  and separate different fields  using following Formats.

            bne (I format )

	opcode
	Rs
	rt
	offset

	6 bits 

	5 bits

	5 bits

	 16  bits




What is the  address of  the target instruction  (  add $18,$19,$20  instruction)

                 		Target  address  of  bne  instruction is calculated  as 

	      PC + 4 + ( offset  x  4 )


       
Compare address of the target instruction and your calculated address from the binary code of branch instruction.
                                        
                                     J  (J format )

	Opcode 
	Offset

	  6 bits
	26  bits                                    


			Target  address  of   J  instruction is calculated as

Target address  = [ Left most 4 bits of  PC , offset 26 bits , two zeros ]

	LLeft most 4 bits of PC

	 offset (26 bits)
	00


 
Compare address of the target instruction and your calculated address froim the binary code of jump instruction.
3	Convert  the following  code into MIPS code and  run  the code .Use beq instruction.  
	        	  if  (a ! = b) 
                          	{
c  =  d – e ;
                                    f  =  b + e ;  
}
                           else  
c =  a + e ;
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