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Boost C++ application performance Boost Fortran application performance
onWindows* U dT 7 JkU JUTTH DIV i on Windows* & LinuxU J 13T T tfortEain Qokpiley
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Windows Linux Windows Linux - il B
9auAYFUSR {t9o/ FL} HNhateSPECIHEYING MyScpd | a SHAnc Windows Linux
. % . . . . .
Relative geomean performance, SPEC* benchmiidher is better Relativegeomearperformance, Polyhedrdnbenchmarlg higher is better
Sonfiguration Windows hardware: ntl(R) Xeon(R) CPUESS v5 @ 3.50GHz, HT 32 GERAM; Li Xeon(R) CPU 2680 v3 @ 2.50GHz, 256 GB Configuration: Hardware: Inel(R) Xeon(R) CPZES v5 @ 3.50GHtypertnreadingenabled, Tnabled, 3258 RANM, Software; Intel Fortran compief0, Absoft15.0.L. PGI Forran*
A0 LoyarThradimasore 0 are: Inel(R) Xeon(®) we - e R Xeon(R) we ’ I510 (Windows)10.4 (Lnpgpenod” 45.2gFortart 6,10 LOS: Red Hat Enterprise Linux Server release 7.2, KelED327.4.5.e17.x86_64Nindows OS: Windolws 10 Pro
SO i compigre 17.0Microsolt (R) CIC++ O Oplimizing Compiler verto 23910r «6GGACCE L0 PGI 1510 Clang/LLuM S8 i olyhedron Fortran Benchmarkw fortran.uk
HnwOS: Red Hat Enterprise Lingx Server yergas o) kernels P0:0229 el B 64 WindowsS, Windows 10 Pro.(10.0. 18240 A Build 19240 Windowscompiler switchesAbsoft -m64-05-5 geed mat10-fast maih-march=core XNTEGER (it O1 ¥ nEy nnnnnnn o : astiQParallel GROREMIZY 02 Y LI { SNI
AR Gzt Gt ntél Gompiter viere used IGBPECITE 0 'y O K| [nostandardreallocihs /ink /stack;64000000, Mipa-fas
DB et SwEhSABSaR i T 0% Spasd TaaiEett matahetate N T EGEFelonean Ofsetmib it 100ps i
Softwareand workloads used in perrormance tests may have been optimized for performance only on Intel s SYSmark and Intel Fortran compiler:fast-parallel xCORMVX2ostandardrealiocihs. PGI Fortran-fast-Mipaast.in Mstack_ . Open64:-
meastired ising specific compLier systems, compenents, software, operations and functions.  Any change (0 any of thostejazase he Tesults to vary. Yo should consult other march=auto-Ofast-mso capo
T aor, g P Tomanes Peste 13 SSar you Ty Gualomting your comlompiatat purchases. oAy the pororMaeaaReE when combined wih o produca. - Other
brands and names are the property of their respective owners. Bénchmark sgumcdmeya ion Software and workloads used in performance tests may have been optimized for nly on Intel micr uch &YSmarknd MobileMark are
. o o R measured Using Speciic computer syStems. componerits, Software, Gperations and functions. Any change o any of toseazaaee the' reslts to vary. You should consut other
OptimizationNoticeY Ly i St Q& O2YLIAt SNA Y Yi o bitirdizations tht K6 nofiuniefodnteR S 3 NB 'S F 2 NJ y 2 ' Information and performance tests to assist you in fully evalualrr\gyour Contempiated purchases, McluGing the perormigGgratiuct when combined wiih other products. -+ Other
mfrfcroprocesso?s These optimizations include SSE2, SSE3, anfd SSS%Bblnsﬁrui:non sets and otﬁder imi ok P df;rnc(ronah r brands and names are the property of their fespective owners. Bénchmark Source: Intel Corporation
effectiveness of any optimization on micfopracessors not manutactured by ntel Microproatssendent optimizations in thisrpduct are intended for use wit x a r a
ertain ¢ not specific to Intel microarchitecture are reserved for Intel microj roNsefer to the applicable product User %)c“r%zrggggsNo?;m%res\e_o{mmrzangzn?rncgfe\ééé;ﬁ (SgE’gjandEISSeEa rﬁs’t\‘rﬂct?;rlw Sz“‘segf“(?mﬁmﬂe““m m"’p"'ﬁ'za‘”“’h“‘ms NoEL Sggt[l%ﬁaira NBS 72N
and Reference Guides for more rnformallon regarding the specific instruction sets covered by this notice. Notice r@A8042 ny 110N micr ot manufactured by Intel. Micropro dent OFNeraﬂons in thispduct are intended for use wit
Intel mlcroprocessors Certain opllmlzatlons not specific to Intel microarchitecture are reserved for Intel microproées

emsesefer to the applicable product User
and Reference Guides for more information regarding the specific instruction sets covered by this notice. Notice ré4is08042
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SIMD Deyjatiemplate

XX W3 bl/bbIX Y WOEEHOBBWABBDe WayAaerl ey
T KEBr RPb B3 b HF3RKKE333 K BK 3 Pb 3 33 K StKproirsegdr r

float x;
floaty;
float z;

¥
WIE NN & 2F { ONHZOGdeDNB A Q oWh{§ NHzOGdzNBE 2F | N

A[H‘O] A[H‘l] A[|+2] A[|+3] x[i+0] x[i+1] x[i+2] X[i+3]

A y[i+0] y(i+1] WUE| y[i+3]

74i+0] 2[i+7] 2li+21  Z[i+3]

vector_register




SIMD Deyyatiemplate

X X W3 bl/bblX Yy WHB€ § HBlo w HIX

A 3MKkKIM KrAQSKSAA 3 K ¢ 2 8sed SDLT teectorizethe deformer
TR R GRS A S R k] code inPremq the inrhouse animation

tool for DreamWorks Animation. The
vKK3 Kor Kok K3 r 3 K3 PXKE3 performance imrovemelntwé were
XD3DbXbXmb3TpKkb Ff bk kK bSObDK H

SPRrEK3KHBfKIKE 3bH B3 o able to achieve werdramatic and these

— - improvements will translate directly into
AWKKHHBE X KK3RBFE3T DK K e e e e AR

SDLTRI B K 3 K BFf Kk B3 T # [ BN e R

KbXCKkBH K3 KX'T3Pbk M XKmb3 library itself wasasy to use and

LGS T A - IR N - oW W)} integrateinto our existing codebaseé
AVIprbC B3KkrpkbxhHC

SDLTKXXr I'Krk Bf PrKk33. Prpkas3ek :

X3 TP KB KK3pkbxxibe 3 Pb3HG ot Encincer

DreamWorks Animation
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class A {

public :

#pragma omp declare simd

#pragma omp declare simd
virtual int foo( int

h

#pragma omp declare simd
int Axfoo( int  X){ return

class B : public A {
public :
/[ #pragma  omp declare
/[ #pragma  omp declare

int foo( int X){

return

linear(X)
uniform(  this ) linear(X)
X);

uniform(  this ) linear(X)
X +1;}

simd linear(X) inherited

simd uniform(this) linear(X)
(XX}

X bihesya?

3bIMOH3 K Rrpk3 k3K kK
X3 FTI K

P BHK KKDBIXKr
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A SKrakkk3HpH B3Tb TXC BKK3XKbf3PRb36C
PKr K P3Ff x3SBEHAKK ¢

A ybkrpskbPIM Bp33kbHk
b3 XKKDBXCkB KKEDHET K

typedeffloat complexfcomplex
constuint32_tmax_iter= 3000

KR bxDb
K KC

K
FHPba

uint32_tmande(fcomplexc, uint32_tmax_itei
{
uint32_t count = 1fcomplexz = c;
while (cabs{z) < 2.0f) && (count max_itep) {
Z=1272%*z+ C;count++;
}

return count;

uint32_tcountImageWidth[ImageHeigHt
XX Xo XX
for (int32_t y = 0; y ¥mageHeight++y) {
float c_im=max_imag Yy * imag_factor

for (int32_t x = 0; x #mageWidth ++x) {
fcomplexin_vals_tmp= (min_real+ x *real_facto) + ¢€_im* 1.0iF);
count[y][x] =mande(in_vals_tmp max_ite);
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A SKrakkk3HpH B3Tb TXC BKK3XKbf3PRb36C
PKr K P3Ff x3SBEHAKK ¢

A ybkrpskbPIM Bp33kbHk
b3 XKKDBXCkB KKEDHET K

typedeffloat complexfcomplex
constuint32_tmax_iter= 3000
#pragmaomp declaresimduniform(max_ites), simdler(16)
uint32_tmande(fcomplexc, uint32_tmax_itei
{
uint32_t count = 1fcomplexz = c;
while (cabs{z) < 2.0f) && (count max_itep) {
Z=1272%*z+ C;count++;
}

return count;

KR bxDb
K KC

K
FHPba

uint32_tcountImageWidth[ImageHeigHt
XX Xo XX
for (int32_t y = 0; y ¥mageHeight++y) {
float c_im=max_imag Yy * imag_factor
#pragmaomp simdsafeler{16)
for (int32_t x = 0; x ¥mageWidth ++x) {
fcomplexin_vals_tmp= (min_real+ x *real_facto) + ¢€_im* 1.0iF);
count[y][x] =mande(in_vals_tmp max_ite);
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A ybkrpkbHbPM Bp33kbhkKaekK
hb3XKKBXCkB KIKKEHEr Karrr

Mg K
FHPb

typedeffloat complexfcomplex
constuint32_tmax_iter= 3000
#pragmaomp declaresimduniform(max_ites), simdler(16)
uint32_tmande(fcomplexc, uint32_tmax_ite)
{
uint32_t count = 1fcomplexz = c;
while (cabs{z) < 2.0f) && (count max_itep) {
zZ=2z%*2z+ c;count++,
}

return count;

uint32_t count[ImageWidti[ImageHeight
XX Xo XX
for (int32_t y = 0; y ¥mageHeight++y) {
float c_im=max_imag Yy * imag_factor
#pragmaomp simdsafeler{16)
for (int32_t x = 0; x ¥mageWidth ++x) {
fcomplexin_vals_tmp= (min_real+ x *real_facto) + ¢€_im* 1.0iF);
count[y][x] =mande(in_vals_tmp max_ite);
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A ZKrpaKkk3HeEDH B3Mb TXC HBKK3XKmp

FM3 and elg’rol‘:f galculatlon speedup
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XD
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4,27
2,48

Serial SSE 4.2 CoreAVX2

?Eo|

I 2y FATANI GA2YY -12700@5X50 GHid (4 Eores with Hyp g On), running at 3.50GHz, with 32.0GB RAM, L1 Cache 256KB, L2 Cache 1.0MB, L3
Cache 8.0MB, 68it Windows* Server 2012 R2 Datacenter. Compiler options:, SSE@3cQopenmp-simd CQxSSE4.2r AVX2:03cQopenmpcsimd-QxCORBVX2 For more
go to http://www.intel mance
Softwareand workloads used in performance tests may have been optimized for only on Intel asy
are measured using specific computer Systems, components, software, operations and functions. Any change to any ofdfEEBfacause the resuits to vary. You should
consult other information and performance tests to assist you in fully evaluating your purchases, of that product when combined with other

products. * Other brands and names are the property of their respective owners. Benchmark Sour@orjeation

Optimizatiorb 2 4 A OSY Ly G St Qa O2YLMAt SNAE YI & 2 Nhteltidopn i ipfmizatibnS thal
microprocessors. These optimizations include SSE2, SSE3, and SSSE3 instruction sets and other optil !
functionality, or effectiveness of any optimization on microprocessors not manufactured by Intel. Mlcropredepsademopllmlzanons in this pruduct are
intended for use with Intel micropr . Certain ¢ ions not specific to Intel microarchitecture are resernéel foickoprocessors. Please refer to the
applicable product User and Reference Guides for more information regarding the specific instruction sets covered hgehiSatate revision #20110804 .
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A SKrp = Kkk3HpD 53f'b XC BKK3Xmbf3Pb3HC
PKl"K P 3 f X 3SBEHAWXK I

A ybxkrpkBPM Hp33kbKkKekKGC FTKkKpbHxh
B3XKHDXCKk3KkbxH# KXPH 3r K3lTrKkFHPbekKGC

float path_cal¢float *z, float I[J[VLEN]int k, int N, int Nmat)

float portfolio(float L[J[VLEN]nt k, int N, int Nopt, int Nmaf)
X X X
for (path=0; path<NPATH; path+=VLEN) {

/* Initialiseforward rates */

z =20 + path Nmat,

for(int k=0; k < VLEN; k++) {
for(i=0;i<dN;i++) {
L{i][k] = LO[i];
}

/* LIBOR path calculation */
float temp =path_cal¢z, L, k, NNmaj);
vlk+path = portfolio(L, k, NNopt, Nmat);

/* move pointer to start of next block */
z +=Nmat,




