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Abstract:
formations. It introduces a new intermediate bit-manipulation operation to directly describe bitwise accesses. It performs bit-level

This paper describes a new automatic instruction-set extension approach with bitwise operaton analysis and trans-

analysis and optimization, and builds an extended data-flow graph with the new bit-manipulation operations. Experimental results
show that extending instruction-set selection based on the new data-flow graph can effectively improve the performance for bitwise
computation-intensive applications.
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z=BM.n(x,y,pmt_vec) (1)
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for i fromOto n—1

xlil;

if (pmt_wec[il==0) z[i
z ylpmt _vec[i]-1];

]
[i]

else

endfor
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Algorithm: Transform _ BFG _ to_ DFG _ with_ BM

Input: vRoot — a vector of BFG nodes for a DFG root
Output: a pointer to the root of the generated DFG
Trans _ to_ DFG
Begin
nv <— const _ nodes _ in _ vector ( vRoot ) ;
//vRoot "V BESS RM I nw 16] B
rest _ vRoot <— vRoot — nv; //M\ vRoot 1 F:45E ny WP 4E S ASH) rest _
vRoot
pRoot <= gen _ node ( CONST , value _ of (nw ));
/7 R BB RS A5 pRoot 45 nw S MIMEBE R O
while ! empty (' rest _ vRoot) do //. s AL B BRG 4k s
tmp _ nw <— nodes _ of _ same _ type( rest _ vRoot ) ;
/ /T BAT AR TR B Bk [ [R)— A B (Y 46 A
tmpNode ( Part _ trans _ to _ DFG(tmp _ mw) ; /7= FEE 7
pmt _ vec( gen _ pmt (vRoot , tmp _ nw) 5/ /7= HAN B ] i
pRoot <— gen _ node( BM , pRoot , tmpNode , pmt _ vec ) ;
/7R BM G5 IR ORI T A
rest _ vRoot < rest _ vRoot — tmp _nv; //FAEAEHIT Y BRG 2555
endwhile
return pRoot ;

end
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Template Description: ExtensionInstr . templ

int cost _inst _ i =+ //% JEAGA T HRIHEL

int reg _use_inst _i= //Y RIGA BIHIA A AR L

// AT HAR A S

int get _ dst _ inst _ i (unsigned int instruction) {---}

7/ BFAFMABAR WA, TG, R[] - 1. T 1)

int get _ input1_ inst _ i (unsigned int instruction) {-+-}

int get _ input2 _inst _ i (unsigned int instruction) {-**|

int get _ input3 _ inst _ i (unsigned int instruction) {-**|

void exec _ inst _ i (unsigned int instruction)

{ /7 YRR A AT I SCHIR
int inputl, input2 , input3;
input1 = Register[ get _ inputl _inst _ i (instruction) ] ;
input2 = Register| get _ input2 _ inst _ i (instruction) ];
input3 = Register[ get _ input3 _ inst _ i (instruction) ];
result = -+ // P TR HABRAETE LA
Register [ get _ dst _ inst _ 1(instruction) 1= result;
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