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NccnepoBaHue Bonpoca

MoKa $ BbIJIOXKY CBOW M3bICKaHUS. €C/IN NOSBATCS aJibTEPHATUBLI - CAENAEM pPa3Hble CTPAHUYKK, NN
cekuum - kak byaet ynobHee.

MnaH

1. HanTtwu hotspots
2. CpaBHUTb X OTHOCUTENbHbLIV BKNa BO BpeMs paboThbl
3. HameTuTb NyTn onTnmMm3saumm

Hotspots

Mpodunuposan gcc/gcov. OAnd atoro natymn Makefile (cd src ; patch -pl Makefile-profiling.patch):

diff -ruN src-org/Makefile srcl/Makefile

--- src-org/Makefile 2007-09-17 17:43:08.000000000 +0400
+++ srcl/Makefile 2007-10-31 22:58:53.000000000 +0300

@@ -59,14 +59,14 @@

CINC = -I$(SRC DIR)
CDEFS =
COBJ = -c -0%(0BJ DIR)/%@
-CDEFOPT = -02
+CDEFOPT = -g -pg -fprofile-arcs -ftest-coverage
COPT =
-CFLAGS =
+CFLAGS = -03
CFLAGS ALL = $(CFLAGS) $(CINC) $(CDEFS) $(CDEFOPT) $(CPROC) $(CPLAT)
LD = g++
LDPLAT =
-LDFLAGS
+LDFLAGS = -g -pg -ax -fprofile-arcs -ftest-coverage
LDOUTOPT = -o "$(OUT DIR)/$(BENCHMARK) "
LIBS = -lm -1c
LIBS ALL = $(LIBS)

Pe3synbTaThl (./sunset -cfg ../input/Sample01.cfg) - ocHoBHOE:
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02:32
247782400: 733: for(t = 0; t < NKMAX; t++)
-1 734: {
240217600: 735: 0T = flOmega[t] * flTime;
240217600: 736: KX1 = flK[t] * flDecartX[i]l[j];
240217600: 737: KYl = flK[t] * flDecartY[i]l[j];
-1 738:
7927180800: 739: for(l = 0; 1 < iAngleHarmNum; 1++)
-1 740: {
7686963200: 741: iSinIndexl = t * iAngleHarmNum + 1;
-1 742:
flArgSin[currentthread] .aptr[iSinIndex1] = OT -
-1 743: KX1 * flAzimuthCosFi[l] - KY1 *
flAzimuthSinFi[1] +
7686963200: 744: flRandomPhase[t*iAngleHarmNum +
l];
-1 745: } /* end for 1 */
-1 746: } /* end for t */
- 747:
7564800: 748: pFlTmp = flArgSin[currentthread].aptr;
-1 749:
-1 750: #pragma ivdep
7753920000: 751: for(t=0; t<iWaveMeshSize; t++)
7746355200: 752: pFlTmp[t] = (float)sinf(pFlTmp[t]);
-1 753:
-:  754: /* initialize the values of derivation */
7564800: 755: flDerivX = 0.0f;
7564800: 756: flDerivY = 0.0f;
-: 757:
-+ 758: /* dot product to compute derivation */
7753920000: 759: for(t = 0; t < iWaveMeshSize; t++)
-1 760: {
7746355200: 761: flDerivX += pFlTmp[t] *
flAmplitudeX[t];
7746355200: 762: flDerivY += pFlTmp[t] *
flAmplitudeY[t];
-1 763: }
-1 764:

WHTepnpeTauus: anropuT™ NpoxoauT Nno BCEM To4YKaM u3obpakeHus (7564800 genctenin). Ans
npoobpasa Ka)kaon TO4YKM n3bparkeHns, HaxoAALLEroCcsa Ha MOBEPXHOCTM BOLbI pacCyYUTbIBAETCA
iWaveHarmNum * iAngleHarmNum LOMOJIHATENbHbIX 3Ha4YeHU (BO BCEX NpuMepax - 32*32 ==
1024). 3T0 - apryMeHTbl CUHYCOB, CaMW CUHYCbl N CKaNsipHble MPOU3BEAEHNS aMNANTYA Ha 3TH
CuHycbl (7746355200 pencTeui).

HavanbHoe Bpems Ha Moei MalwimnHe: 45.457/kaap
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Bknap BO BpeMs

3aKOMMEHTUpPOBan 610K LennKom:

diff -ruN src-org/sunset.cpp srcl/sunset.cpp

--- src-org/sunset.cpp 2007-09-16 12:04:44.000000000 +0400
+++ srcl/sunset.cpp 2007-10-31 23:34:04.000000000 +0300

@ -730,6 +730,11 @@

*/
+ /* initialize the values of derivation */
+ flDerivX = 0.0f;
+ flDerivY = 0.0f;
+
+#if O

for(t = 0; t < NKMAX; t++)
{
0T = flOmega[t] * flTime;
@@ -751,17 +756,13 @@
for(t=0; t<iWaveMeshSize; t++)
pFlTmp[t] = (float)sinf(pFlTmp[t]);

- /* initialize the values of derivation */
- flDerivX 0.0f;
- flDerivyY 0.0f;

/* dot product to compute derivation */
for(t = 0; t < iWaveMeshSize; t++)
{
flDerivX += pFlTmp[t] * flAmplitudeX[t];
flDerivY += pFlTmp[t] * flAmplitudeY[t];

+#endif
/* Near horizont area correction */
flDerivX *= P2;
flDerivY *= P2;

Bpems: 1.225/kapp.

1. OcTtaBun TONbKO pacyeT aprymeHToB. Bpems: 4.771/kagp.
2. OCTaBuUN TONILKO pacyeT CKanApHOro npovnsseneHuns. Bpemsa: 2.436/kagp.

Pe3y/nbTaT: OCHOBHOE BPEMS YXOA4MT B TPUFOHOMETPUIO, 3aTEM - B FeHepaLnio apryMeHToB, 3aTeM -
B CKa/NisipHOe Nnpou3BeieHue.
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Myt onTUMMU3aL UMK

OuyeBupaHbIE LLATH

1. BKJIIOYMTb Openmp, 3aroTOBKM KOTOPOIro y>Ke eCTb B KoAe (: (YCKopeHue NponopLnoHanbHO
KONNYECTBY BbIYUCUTENBHBLIX 94€ep)

2. 04€Hb MHOro MaTeMaTUKWN. OOHAKO HET HU CheunanbHbIX 3HAa4YEHMUI apryMeHTOB, HU NPOBEPOK
matherr, Hn4ero Takoro. BKAOYUTb Ha NOJIHYIO ONTMMM3ALMI0 MaTEMAaTUYECKNX BbI30BOB.
(yckopeHue no 35.943/kagp nam ~ B 1.2 pa3sa)

diff -ruN src-org/Makefile src/Makefile

--- src-org/Makefile 2007-09-17 17:43:08.000000000 +0400
+++ src/Makefile 2007-10-23 22:11:17.000000000 +0400

@@ -59,14 +59,14 @@

CINC = -I$(SRC DIR)
CDEFS =
COBJ = -c -0%(0BJ DIR)/%@
-CDEFOPT = -02
+CDEFOPT = -g -pg -fprofile-arcs -ftest-coverage
COPT
-CFLAGS =
+CFLAGS = -03 -ffast-math -ffinite-math-only -fno-math-errno -funsafe-

math-optimizations -fno-trapping-math -march=prescott -fopenmp
CFLAGS ALL = $(CFLAGS) $(CINC) $(CDEFS) $(CDEFOPT) $(CPROC) $(CPLAT)

LD = g++

LDPLAT =

-LDFLAGS

+LDFLAGS = -g -pg -ax -fprofile-arcs -ftest-coverage -fopenmp
LDOUTOPT = -o "$(OUT DIR)/$(BENCHMARK)"

LIBS = -lm -1c

LIBS ALL = $(LIBS)

MeHee o4yeBUAHbIE LLUArU

Ucnonb3oBaHue Math Kernel Library

Math Kernel Library(OnucaHue)
e BubMOTEKA B OCHOBHOM XOPOLUO peann3yeT MaTpuyHbie onepauuu;
Onsa nccneposanua Intel Kernel Math Library Hanucan cnegyioulee:

"

Koga “rnynon” nporpammbl, KOTOpas Bbl3blBAaE€T HE AyMas CTaHOAPTHbLIA CUHYC.

#include <stdlib.h>
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#include <math.h>
int main

double X[32][32];
double F[32][32];

int 1=0; i<32; ++i
int j=0; j<32; ++j
Xiilljl = rand()%1024;

int x=0;x<800;++Xx
int y=0;y<600;++y
int 1=0;1i<32;++1i
int j=0;j<32;++j
Flillj] = sinf(X[1i][j]);
0;

Kol nporpammsl, ¢ ucnosibdosaHnem MKL: B Hem npuMeHnn yHKLWUIO, BbIHUCIAOLWYIO0 CUHYC

3JIEMEHTOB BEKTOpPaA.

#include "mkl.h"
#include <stdlib.h>

int main

double X[32]1[32];
double F[32][32];

int i=0; i<32; ++i
int j=0; j<32; ++j
X[il[j! = rand()%1024;

int x=0;x<800;++X
int y=0;y<600;++y

vdSin(32*32, (const double *)X, (double *)F);

0;

MakeFile:
default: stupid fast

main.o: main.cpp
g++ main.cpp -c -0 main.o

stupid: main.o

g++ main.o -o stupid
clean:

rm -f main.o stupid
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fast: imkl main.o
g++ -L/opt/intel/mkl1/9.1.023/1ib/32 imkl main.o -lguide -lmkl p4m -
Imkl ia32 -lm -lirc -o fast

imkl main.o: imkl main.cpp
g++ -I/opt/intel/mkl1/9.1.023/include -c imkl main.cpp -o imkl main.o

TpeTbuM Warom 6b110 N3MeHeHue B “ObicTpon” nporpamme Bcex double Ha float. n BbI30B hyHKLIMK
vsSin Pe3ynbTaT 3anycka:

make ./stupid ./fast ./floatfast

real Om41.288s
user Om39.579s
Sys OmoO.143s

real Om18.878s
user Om18.158s
Sys Om0.086s

real Om7.799s
user Om7.412s
Sys OmoO.049s

nomMmmmo Bcero npoyvero MKL nmeeT peanv3aumnio 0HOBPEMEHHOIO BblYNUCIEHNS CUHYCa N KOCUHYCa B
OLHOW (DYHKLMNK

O4eBNAHO, 4TO ec/in B “Tynyt” nporpamMmy 0ob6aBnTb PSAOM C BbI3OBOM CUHYCa BbI30B KOCMHYCA, TO
BPAMSA BO3pacTeT B ABa pa3a, 4TO U NPOMU30LLIO0 NPU OMbITHON NPOBEPKE.

B cnyyae xe ¢ MKL, nHTepecHen. [lanee CpaBHUTE/IbHbIE BPEMEHA BbIMNOJIHEHMSA ABYX NPOrpamMM c
npuMmeHeHnem MKL:

1. BbI3bIBatOTCA VSSin 1 vsCos
2. Bbi3bIBaeTcs vsSinCos

real Oml6.126s
user Om15.261s
Sys 0m0.026s

real Oml3.289s

user Om12.670s
Sys 0moO.028s

Ncnonb3oBaHue Intel C Compiler

KomnunaTtop(OnucaHune)

e [10JI)KEH M03BOJINTb aBTOMATMYeCKN Unoab3oBaTb SIMD komaHabl (SSE, SSE2...) ons
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ONTUMM3ALINN BbIYUCIEHNIA B OCHOBHOM B LIMKAX;
® BO3MOXXHO MOACKaXeT rae 4To MOXHO eLlé pacnapannenanTb,;

YcTaHoBun icc B Fedora 7 (Tosibko koMnunaTop). Mpuwnoce fonoaHUTeNbHO yum install compat-
libstdc++-33.i386

Pe3ynbTaThl 3abaBHble:

e 3ameHa -02 Ha -00 B Makefile naeT Bpems 54.252/kaap.

e Bo3BpaT -02 (1 nobasneHme -lirc Ha nMHKoBKe) paet 40.606/kaap.

e onTuMmnsauma nop SSE3 (-axT, -limf -lsvml) gaeT maccy coobuieHnin 0 BEKTOPM30BaHHbIX
umMknax n spemsa 25.237/kagp.

Ncnonb3oBaHue Integrated Performance Primitives

Intel Performance Primitives(Onucanune)

* KakK 3a8BNSeTCS NPOM3BOAUTENBHOCTL PACTET B TOM YMC/E M 3@ CHET ONTUMM3aLINN
6nbnnoTekn noa pasMyHbIE MOLENN MPOLLECCOPOB;

* MOXXHO NMonpoboBaTb MCOM/Ib30BaTh OTTYAA HE TO/IbKO TPUFOHOMETPUIO HO U (PYHKL MK paboThl
C n3obpaxxeHunsmu 2D;

P.S. MeHep)xep npoekTa 3Ton 6Bubnnotekmn n3 HuxHero Hoeropoda oTkyaa 1 cam sunset :)

TECTOBaA NporpamMmMmka, a-nqa zps:

#include <stdlib.h>
#ifdef USE IPP
#include <ippvm.h>
#endif

#include <math.h>
#include <stdio.h>

#define COUNT(a) (sizeof(a)/sizeof(*(a)))
float a ;

float ril ;

float r2 ;

int main

size t i=0;i<COUNT(a);++i
alil=(drand48()-.5)*20;

#ifdef USE IPP

int i=0;i< & JH+L
ippsSin 32f A21(a,rl,COUNT(rl));
#else
int i=0;i< B P+l

size t j=0;j<COUNT(rl);++j
r2ljl=sinflaljl);
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#endif

#if 0
double s=0;
size t i=0;i<COUNT(rl);++1i

s+=fabs(rl[il-r2(il);

printf(“slg\n",s);
#endif

default: stupid fast

stupid: main.o
g++ main.o -o stupid
clean:
rm -f main.o stupid
fast: ipp _main.o
g++ -L/opt/intel/ipp/5.2/ia32/sharedlib ipp main.o -lguide -lippcore -
lippvm -0 fast

ipp main.o: main.cpp
g++ -I/opt/intel/ipp/5.2/ia32/include -DUSE IPP -c main.cpp -0 ipp_main.o

pe3ynbTaTbl:

$ time ./fast && time ./stupid
real Om3.666s

user Om3.661s

Sys Omo.002s

real Om37.244s

user Om37.095s
Sys OmoO.046s

NTOro - yckopeHue B 10 pas. 3ameHa A21 Ha All paet
$ time ./fast && time ./stupid

real Om2.975s

user Om2.964s

Sys Omo.007s

real Om36.754s

user Om36.675s
Sys 0m0.033s
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Ana TpuroHomeTpum B hotspot 2 ucnosnb3osan ippsSin.

diff -ruN src-org/Makefile srcl/Makefile
--- src-org/Makefile 2007-09-17 17:43:08.000000000 +0400

+++ srcl/Makefile 2007-11-02 00:49:53.000000000 +0300
@@ -56,19 +56,19 @@
CcC = gccC
CPLAT =
CPROC
-CINC = -I$(SRC DIR)
+CINC = -I$(SRC DIR) -I/opt/intel/ipp/5.2/1ia32/include
CDEFS =
COBJ = -c -0%(0BJ DIR)/%@
-CDEFOPT = -02
+CDEFOPT = -g -pg -fprofile-arcs -ftest-coverage
COPT
-CFLAGS =
+CFLAGS = -03 -ffast-math -ffinite-math-only -fno-math-errno -funsafe-

math-optimizations -fno-trapping-math -march=prescott

CFLAGS ALL = $(CFLAGS) $(CINC) $(CDEFS) $(CDEFOPT) $(CPROC) $(CPLAT)
LD = g++

LDPLAT =

-LDFLAGS =

+LDFLAGS = -g -pg -ax -fprofile-arcs -ftest-coverage -

L/opt/intel/ipp/5.2/1a32/sharedlib

LDOUTOPT = -o "$(OUT DIR)/$(BENCHMARK)"
-LIBS = -Ilm -1lc
+LIBS = -lm -1lc -lippcore -lippvm -lguide
LIBS ALL = $(LIBS)

endif

diff -ruN src-org/sunset.cpp srcl/sunset.cpp

--- src-org/sunset.cpp 2007-09-16 12:04:44.000000000 +0400
+++ srcl/sunset.cpp 2007-11-02 00:34:38.000000000 +0300
@@ -45,6 +45,7 @@

#include <omp.h>

#endif

#include "sunset.h"

+#include <ippvm.h>

#define MIN(x,y) ((
#define MAX(X,y) (((x)
©@ -747,9 +748,10 @@

pFlTmp = flArgSin[currentthread].aptr;

- #pragma ivdep

- for(t=0; t<iWaveMeshSize; t++)

- pFlTmp[t] = (float)sinf(pFlTmp[t]);

+ ippsSin 32f A21(pFlTmp,pFlTmp, iWaveMeshSize);
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+ //#pragma ivdep

+ //for(t=0; t<iWaveMeshSize; t++)

+ // pFlTmp[t] = (float)tab sinf(pFlTmp[t]);

/* initialize the values of derivation */
flDerivX = 0.0f;

PesynbTaT - 10.044/kanp, 0.7% oTAnymin. NMoHmxeHne To4HocTK Ao 11 6ut paet 9.139/kaap, 1%
oT/m4nin, OaHaKo, NO-NPOCTELKN C OPpeNmMp OHO APYXMTb He 3axoTeno - segfault.
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