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⋂e∈E Pe .Use LP tehniques to solve P for feasible solution points.Our method: Under-Approximate (UA) the Farkas system P.Legal beause P desribes the set of solution points.(UA =⇒ we will be throwing away some of them.)Works for any Feautrier-family of a�ne transformations.(Ex: Forward Communiations Only transformation in PLuTo.)Eah Pe is very small =⇒ UA an be done per dependene edge.
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P → P∗
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TVPITwo-Variable-Per-Inequality ≡ TCPVTwo-Components-Per-VetorUA of system P(onstraint form)
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Feasibility of UA systems on PolyBench kernels
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Empirial Evaluation Exeution TimeGenerated Code Comparison (Par)Details: Shedule found using UA(P), usual ost funtion and PIP.
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ExtraHomogenization-Polarity FrameworkPH homog
−−−−→

CH polar
−−−→

KV OA−−→ KVa depolar
−−−−−→

CHa dehomog
−−−−−−→

PHa[Step 0℄ PH: Input P , the Polyhedron to be under-approximated.[Step 1℄ PH homog
−−−−→

CH: C = Homog(P).[Step 2℄ CH polar
−−−→

KV : K = C ∗ (the Polar of C ).[Step 3℄ KV OA−−→ KVa : K ⊆ Ka.[Step 4℄ KVa depolar
−−−−−→

CHa :[Step 5℄ CHa dehomog
−−−−−−→

PHa :Upadrasta Cohen (INRIA) TVPI Sub-Polyhedral Sheduling IMPACT 2012, Paris 23 / 1
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ExtraPolyhedral Charateristis: FPHSCoP FPHBenh #L #S #D PFPH n m̂ m̂T ˆ‖ Smk ‖ m̂E m̂Uadi 12 4 54 3 21 200 65 5 1844 614orol 12 6 14 3 23 22 13 5 130 77ovol 13 7 26 3 25 18 14 4 29 55dsyr2k 3 1 3 3 8 8 6 3 11 18dsyrk 3 1 3 3 8 8 7 3 11 18fdtd-2d 11 4 48 3 21 96 35 6 1010 367gemver 7 4 13 2 15 21 15 4 48 47jaobi-1d 4 2 10 2 11 32 14 5 232 104jaobi-2d 6 2 14 3 13 65 15 7 1135 212lu 5 2 10 3 11 35 17 5 232 106matmul 3 1 3 3 10 9 7 4 20 24mvt 4 2 11 2 10 20 12 3 46 52seidel 3 1 27 3 9 33 15 5 168 179ssymm 8 3 15 3 15 15 10 3 22 36strmm 3 1 4 3 8 12 8 3 20 30tmm 3 1 3 3 10 11 8 4 23 30Upadrasta Cohen (INRIA) TVPI Sub-Polyhedral Sheduling IMPACT 2012, Paris 25 / 1



ExtraPolyhedral Charateristis: DS/DIRSCoP DS/DIRBenh #L #S #D PDS PDIR n m̂ m̂Tadi 12 4 54 90 564 10 20 19orol 12 6 14 38 194 10 17 16ovol 13 7 26 41 228 16 25 24dsyr2k 3 1 3 9 18 9 18 17dsyrk 3 1 3 9 18 9 18 17fdtd-2d 11 4 48 39 168 11 22 21gemver 7 4 13 29 161 7 13 12jaobi-1d 4 2 10 16 88 8 14 13jaobi-2d 6 2 14 21 84 10 19 18lu 5 2 10 12 60 12 23 22matmul 3 1 3 9 18 11 21 21mvt 4 2 11 31 68 7 13 12seidel 3 1 27 37 162 13 24 23ssymm 8 3 15 33 126 9 19 19strmm 3 1 4 8 24 9 17 16tmm 3 1 3 9 18 11 21 21Upadrasta Cohen (INRIA) TVPI Sub-Polyhedral Sheduling IMPACT 2012, Paris 26 / 1



ExtraExeution Time Comparison
Perf. Comparison (Seonds)Benhmark Orig Par Cur Par New Tiled Cur. Tiled Newgemver 0.31 0.15 0.15 0.15 0.15mvt 1.40 0.27 0.28 0.42 0.43seidel 11.8 3.6 3.6 11.5 11.5
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