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Study on de-pipeline algorithm for software-pipeline of IA-64
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Abstract: Software pipelining is a loop scheduling technique which extracts instruction level parallelism by overlapping
the execution of several consecutive iterations. But in reverse engineering, it causes some difficulties to reverse translation. A
de-pipelining algorithm based on the IA-64 architecture was proposed. This algorithm reversely converted the optimized
assembly code of a software-pipelined loop to a semantically equivalent sequential counterpart. The experimental results have

verified the validity of the proposed de-pipelining, which provides the basis for processing software pipelining in the binary

translation.
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3 sxt4 pmpy4 1d4

4 add sxt4 pmpy4d 1d4

5 add sxt4 pmpy4 1d4 Kernel
6 add sxt4d pmpy4d 1d4

7 add  sxt4 pmpy4d
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{ . mmi
(pl7) addr4l =138, r37
(pl18)stl[ 2] =139,4
(p16) shi35 =133,34 }
{ . mlx
(pl6) movird2 =0x04ecdecdf; ; }
{ . mii
(p17)1d1138 =[12]
(pl6) extrr37 =136, 31, 1
(pl6) addr32 =133, 142;; }
{ . mii
(pl6) subr39 =135, 137
(pl7) depr42 =141, 138,0,4; ;
(p16) shi38 =133, 35}
{ . mii
(pl6) sxt4135 =139; ;
(p17) deprd4 =140, 142, 4,2}
{ . mmi
(pl6) shladdr41 =135, 1, 135
(pl6) shladdr43 =135,4, 10
(pl6) subr33 =138,137; ; }
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(pl6) subr37 =41, 43
(p17) depr38 =134, 44,6, 1
(p16) addr35 =1, 136}
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[ sxt41r35 =139; ; }
[ shladdr41 =135, 1, 135
shladdr43 =135, 4, 10
sub 133 =138,137;; }
[ sub 137 =41, 43;;
add 135 =1,136
add 40 =137, 136;; }
[ 1dl 37 =[12];;
dep 41 =140,137,0,4;; }
[ dep 143 =139, 141,4,2;;
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[ stl [12] =137,4;;
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mov 133 =132 }
{ . mib
br. cloop. sptk. few . b1_1;; }
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