Question 27:

Write a GAL subprogram called min, which finds the smallest value in an array of 100 integers. Assume the base address of the array is given in reg0, and return the smallest value in reg1. Any other registers that your subprogram modifies should be saved and restored to their original states.

Question 31:

Rewrite your answer to Question 27, using  a stack to pass parameters according to the following model,

	Return_address

	    Array_base

	Var_location

	


 (---- SP(top-of-stack register) 
System stack
Where the value contained in var_location is the address where the smallest value in the array should be stored. Assume that reg7 is acting as SP, the top-of stack pointer.

My Answers below and remarks in red.

 27. 

            begin_code

save all register values before overwriting them.  

copy     reg0     ->        end

copy     end       ->        reg2  why not copy directly to reg2?  

add      #200    ->        reg2

mov      reg2     ->        end  there is no mov command in GAL

copy     reg0^   ->        reg1

compare reg0   ->        end

jump:equal        ->        last

jump:sub           ->        compare_fix  

When the subroutine returns, the next statement in the sequence is executed.  There is nothing to make this go back to the compare statement and continue processing remaining data in array.  
last: 

            output reg1

            halt

            

compare_fix: 

compare           reg0^   ->        reg1

jump:less          ->        fix

add                  #2       ->        reg0

return  
fix: 

copy reg0^->, reg1

return  
end_code

31. 
begin data

vars      constant: int      5 10 20 30

stack  variable:byte

            min variable: int 999

end data

begin_code

Save data in any registers to be used.  

            load_address    stack    ->        reg7  If reg7 is acting as stack pointer, then address of system stack is already there.  GAL doesn't have a "stack" item that can be used in code.  

            load_address    min       ->        reg8

            copy:int                        reg8     ->        reg7^  You just overwrote the return address for the call to min.  

            add                  #1        ->        reg7  an address occupies 2 bytes.  

            load                  return_address ->         reg5  return address is not a variable you can access.  Those names were provided in the diagram so you would know what was being represented in the stack.  

            copy:int            reg5     ->        reg7^

            add                  #1        ->        reg7

addresses occupy 2 bytes so the stack pointer should be incremented by 2, not 1.

handling routine

            subtract            #1        ->        reg7  address is 2 bytes.  

            copy:int                        reg7^   ->        reg4  This is array_base  

            subtract            #1        ->        reg7  subtract 2 for an address

            copy:int                        reg7^   ->        reg3  This is var_location

            subtract            #1        ->        reg7

            copy:int                        reg7^   ->        reg8  This is location below var_location           copy:int                        reg8^   ->        reg5

out loop

            compare           reg4^               reg5

            subtract            #1        ->        reg4  if you subtract before swap, you are no longer pointing to value you want as minimum

            jumpless           swap

checker

            compare           reg4                 reg3

            jump greater     outerloop  where is outerloop?  

            jump                 close

swap

            copy: int           reg4^   ->        reg5

            copy: int           reg5     ->        reg8^

            jump                 checker

close

            output reg5

end_code

