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OnucaHue nabopatopHoun paboTtbl

" B aaHHoOW nabopaTtopHoM paboTe paccmaTpmBatoTcA
npuémbl 3pPeKTUBHOM PaboTbl C KIL-NAaMATbIO NMpoLeccopa

"= B KayecTBe TECTOBOM NPOrpaMmmbl MCNONb3YyeTCA

dyHKUMA DGEMM yMmHOXeHnA maTtpul,
(double-precision general matrix multiply)

/* DGEMM */
for (i = 0; 1 < N; i++) {
for (j = 0; j < N; j++) {
for (k = 9; k < N; k++) {
} c[1][j] += a[i][k] * b[k][]];




3apaHue 1

B danne dgemm.c peannsoBatb cnegyrowme pyHKUNN:

J dgemm_transpose
Bepcuma c TpaHCNOHUPOBAHHOM MaTpuuen B

J dgemm_block
BAOYHbIN aNTOPUTM YMHOMXKEHUA MaTPUL

/* DGEMM */ B
for (1 = 0; 1 < N; i++) { T o ]
for (3 = 0; j < N; j++) { G
for (k = ©; k < N; k++) { _ — 1 1=
c[11[3] += ali][k] * b[KI[3]; sl lEis
} Al o
} CE) [




3apaHue 1

3aHecTtn B Tabnnuy Bpemsa BbinoaHeHUs PyHKUMM dgemm_def,

dgemm_transpose, dgemm_block n oueHnTtb gocTurHyToe
YCKOpEeHUue
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[lna 6hoyHOro anropuTma onpeaenmTb 3HayeHmne
napameTpa BS npu KoTopom agocturaeTtca Hanbonbliee yckopeHme

Yem obbACHAETCA AOCTUIHYTOE YyCKopeHune?

" Ha yTo B/AMAET 3HaYeHMe napameTpa BS?




3apaHue 2

" BbinoNHUTL NpoduUamMpoBaHme nporpammobl naketom Valgrind
http://www.mkurnosov.net/teaching/index.php/HPC/LinuxProfilers

" Wcnonb3ya Valgrind (cachegrind) cpopmmpoBaTtb
aHHOTUPOBAHHbIN UCXOAHbIN TEKCT NPOrPammbl
N OUEHUTb YNCNO NMPOMAXOB MO Kew-NaMmAaTU AAHHbIX
N UHCTPYKLUWN, KOTOPbIE MPOM3O0LLUIN BO BHYTPEHHEM LIMKNE
dyHKummn dgemm_def, dgemm_transpose

" [lpu nomowm npodunnposmKka perf nonyunTsb
aHHOTMPOBAHHbLIN OTYET C OLLEHKOW YNCNa NPOMAXOB
npu obpalleHnn K Kew-namatn B pyHKumax dgemm_def,
dgemm_transpose

$ perf record -e cache-misses ./dgemm




3apaHue 3

" [IpMeHUTb TEXHUKY Pa3BOpPavYnUBaAHMA LMKNOB
K dyHKUMam dgemm_transpose, dgemm_block
(NpoBepUTb KOPPEKTHOCTb Pe3ynbTaToB PaboTbl GyHKUNN)

" OnpeaennTb ONTUMAJIbHYIO MYOUHY pa3BOpPaAYNBAHUS
LMKAOB ANA KaXa0Mn GYHKLUNMU



3apgaHue 4 (pakynbTraTtuBHOE)

= B ¢pyHKUMnM dgemm_block BekTtopnsoBaTb BHYTPEHHUI UUKA
C UCNOJIb30BaHUEM UHCTPYKLUMIN SSE/AVX



