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Kak HanucaTb bbIcTpoe NpunoxeHue?

— Wcnonb3oBaTth anropuUtMbl C Nydllen CNOXHOCTLIO
— YMeTb HaxoguTb MecTa, KOTOpble MOXHO YCKOPUTb
— YMEeTb 3aMepsATb pasnuyHble YacTu nporpammol
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Kak nsmeputb Bpems?

— Time stamp counter

uint64 _t rdtsc()
{
uint32_t a,d;
asm volatile("rdtsc" : "=a" (a), "=d" (d));
return ((uinté4_t)a) | (((uinté4_t)d)<<32;
}

Bpemsa: 7 nsec (24)
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[Tpumepsi:

std::string s = “12345678907;

CHECKPOINT (“std::string"); main.cpp(17) std::string: 0.579 us(2008)
char buf[32];

sprintf(buf, "%d", 1234567890);

CHECKPOINT ("sprintf"); main.cpp(20) sprintf: 1.18 us(4100)

std::stringstream sstrm;
sstrm << 1234567890;
CHECKPOINT (“sstream"); main.cpp(23) sstream: 2.24 us(7776)
struct timeval tm;
gettimeofday(&tm, NULL);

CHECKPOINT ("gettimeofday"); main.cpp(26) gettimeofday: 49.6 ns(172)
rdtsc();

CHECKPOINT("rdtsc"); main.cpp(28) rdtsc: 13.8 ns(48)
CHECKPOINT("nothing"); main.cpp(29) nothing: 6.92 ns(24)
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[Mpumep 1: “Hasegn nopagok!”
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[lpocTasa peanusauung, Unn NpoToTUn

std::vector<double> values;
double result = 0.0;
int N = 10000000;

for (size_ti=1;i<N; ++i) {
result += values[i-1]*valuesi];
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[lpocTasa peanusauung, Unn NpoToTUn

std::vector<double> values;
double result = 0.0;
int N = 10000000;

for (size_ti=1;i<N; ++i) {
result += values[i-1]*valuesi];

Bpema: 28 msec
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[o6aBrM NpoBEpPKY Ha HEUHULINATNM3NPOBAHHbIE 3HAYEHUS

Double operator * (const Double & d) const
{
Double result;
if 'm_empty && !d.m_empty) {
result.m_value = m_value * d.m_value;
result.m_empty = false;
} else {
print_error();

}

return result;

void Double::print_error() const

{

std::stringstream sstrm;

sstrm << FILE_ <<""<< LINE_ _
<< “ Uninitialized value!" << std::endl;

std::cout << sstrm.str() << std::endl;
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[o6aBrM NpoBEpPKY Ha HEUHULINATNM3NPOBAHHbIE 3HAYEHUS

{

Double operator * (const Double & d) const

Double result;

if ('m_empty && !'d.m_empty) {
result.m_value = m_value * d.m_value;
result.m_empty = false;

} else {
print_error();

}

return result;

}

void Double::print_error() const

{

std::stringstream sstrm;

sstrm << FILE_ <<""<< LINE_ _
<< “ Uninitialized value!" << std::endl;

std::cout << sstrm.str() << std::endl;

Bpems: 30.1 msec (+2.1 msec)
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Takown BapuaHT HanucaTtb ObICTpee

Double operator * (const Double & d) const
{
Double result;
if 'm_empty && 'd.m_empty) {
result.m_value = m_value * d.m_value;
result.m_empty = false;
} else {
std::stringstream sstrm;
sstrm << FILE <<""<< LINE_ _
<< “ Uninitialized value!" << std::endl;
std::cout << sstrm.str() << std::endl;

}

return result;
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Takon BapmnaHT Hanucatb bbicTpee

Double operator * (const Double & d) const
{
Double result;
if ('m_empty && 'd.m_empty) {
result.m_value = m_value * d.m_value;
result.m_empty = false;
} else {
std::stringstream sstrm;
sstrm << FILE <<""<< LINE_ _
<< “ Uninitialized value!" << std::endl;
std::cout << sstrm.str() << std::endl;
}
return result;
}

Bpemsa: 40.3 msec (+12.3, 6bi51o +2,1)
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Takown BapuaHT HanucaTtb ObICTpee

Double operator * (const Double & d) const
{
Double result;
if 'm_empty && 'd.m_empty) {
result.m_value = m_value * d.m_value;
result.m_empty = false;
} else {
std::stringstream sstrm;
sstrm << FILE <<""<< LINE_ _
<< “ Uninitialized value!" << std::endl;
std::cout << sstrm.str() << std::endl;

}

return result;

Bpemsa: 40.3 msec (+12.3, 6bi51o +2,1)

B 6 pa3 bonblue HaknagHbIX pacxogos!
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[Mpumep 2: “A Baca gpoma?”
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Bbi30B oyHKLUMK, KOTOpPAsA, BO3MOXHO, HUYEro He aenaet

for (const auto & module : modules) {
module.check_errors();
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Bbi30B oyHKLUMK, KOTOpPAsA, BO3MOXHO, HUYEro He aenaet

}

for (const auto & module : modules) {

module.check_errors();

{

}

void Module::check_errors() const

if (m_errors == 0) {
return;

}

/l big business logic
std::stringstream sstrm;
sstrm<< _FILE <<""<< LINE _
<< " Our module has "
<< m_errors << " errors" << std::endl;
std::cerr << sstrm.str() << std::endl;
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3amepsem:

for (const auto & module : modules) {
module.check_errors();

}

Bpems: 29.6 msec
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3amepsem:

for (const auto & module : modules) {
module.check_errors();

}

Bpems: 29.6 msec

[obaBnsem «JIMLIHIOW» NPOBEPKY

for (const auto & module : modules) {
If (module.has_errors()) {
module.check_errors();

}
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3amepsem:

for (const auto & module : modules) {
module.check_errors();

}

Bpems: 29.6 msec

[obaBnsem «JIMLIHIOW» NPOBEPKY

for (const auto & module : modules) {
If (module.has_errors()) {
module.check_errors();

}
}

Bpema: 6.6 msec
B 4.5 pasa 6bicTpee!
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[Mpumep 3: “B TecHoTe, ga He B obunae”
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Kak pacnosnoxuntb JaHHble?

#define MAX_LEVEL 50

struct Book1
{
Size_t size;
int pricesf]MAX_LEVEL];
int volumes[MAX_ LEVEL];
I

Deutsche Bank EsreHun Leskonnsic

struct Book2

{

struct Level
{
int price;
int volume;
If
Size_t size;
Level levelsIMAX_LEVEL];
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3anuncb (N=10000, size = 1)

for (size_ti=0;i<N; ++i) {
auto & book = books1]i];
for (size_tj=0;j < size; ++)) {
book.prices[j] = ++v;
book.volumes]j] = ++v;

}

}

for (size_ti=0;i<N; ++i){
auto & book = books2][i];
for (size_t|=0;j<size; ++)) {
auto & level = book.levelsJj];
level.price = ++v;
level.volume = ++v;
}
}
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3anuncb (N=10000, size = 1)

for (size_ti=0;i<N; ++i) {
auto & book = books1]i];
for (size_tj = 0; j < size; ++j) {
book.prices[j] = ++v;
book.volumes]j] = ++v;

}

}

for (size_ti=0;i<N; ++i){
auto & book = books2][i];
for (size_t|=0;j<size; ++)) {
auto & level = book.levelsJj];
level.price = ++v;
level.volume = ++v;
}
}

UTteHune

for (size_ti=0;i<N; ++i){
const auto & book = books1[i];
for (size t)=0; < size; ++)) {
sum += book.prices[j];
sum += book.volumesj];
}
}

Deutsche Bank EsreHun Leskonnsic

for (size ti=0;i<N; ++i){
const auto & book = books2Ji];
for (size t)=0; < size; ++) {
const auto & level = book.levels]j];
sum += level.price;
sum += level.volume;

}
}
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3anuncb (N=10000, size = 1)

for (size_ti=0;i<N; ++i) {
auto & book = books1]i];
for (size_tj = 0; j < size; ++j) {
book.prices[j] = ++v;
book.volumes]j] = ++v;

}

}

for (size_ti=0;i<N; ++i){
auto & book = books2][i];
for (size_t|=0;j<size; ++)) {
auto & level = book.levelsJj];
level.price = ++v;
level.volume = ++v;
}
}

115 usec
UteHne

42.9 usec

for (size_ti=0;i<N; ++i){
const auto & book = books1[i];
for (size t)=0; < size; ++)) {
sum += book.prices[j];
sum += book.volumesj];
}
}

Deutsche Bank EsreHun Leskonnsic

for (size ti=0;i<N; ++i){
const auto & book = books2Ji];
for (size t)=0; < size; ++) {
const auto & level = book.levels]j];
sum += level.price;
sum += level.volume;

}
}
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3anuncb (N=10000, size = 1)

for (size_ti=0;i<N; ++i) {
auto & book = books1]i];
for (size_tj = 0; j < size; ++j) {
book.prices[j] = ++v;
book.volumes]j] = ++v;

}

}

for (size_ti=0;i<N; ++i){
auto & book = books2][i];
for (size_t|=0;j<size; ++)) {
auto & level = book.levelsJj];
level.price = ++v;
level.volume = ++v;
}
}

115 usec
UteHne

42.9 usec

for (size_ti=0;i<N; ++i){
const auto & book = books1[i];
for (size t)=0; < size; ++)) {
sum += book.prices[j];
sum += book.volumesj];
}
}

49.7 usec

Deutsche Bank EsreHun Leskonnsic

for (size ti=0;i<N; ++i){
const auto & book = books2Ji];
for (size t)=0; < size; ++) {
const auto & level = book.levels]j];
sum += level.price;
sum += level.volume;

}
}

23 usec
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Callgrind

[Tpoounmpyem

> valgrind --tool=callgrind --simulate-cache=yes ./a.out
==22360== Calllgrind, a call-graph generating cache profiler

> callgrind_annotate --auto=yes ./callgrind.out.22360 > callgrind.annotate

Deutsche Bank EsreHun Leskonnsic CEE-SECR/2014
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[Tpumep 1. «HaBegu nopagok!»

-- Auto-annotated source: Double.h

39,999,996 19,999,998 O 0 2,500,0010
19,999,998 19,999,998

Ir Dr Dw I1Imr D1imr DImw ILmr DLmr DLmw

02,500,001

Double operator * (const Double & d) const
{
Double result;
if (Im_empty && 'd.m_empty) {
result.m_value = m_value * d.m_value;
result.m_empty = false;
}else {
print_error();
}

return result;

}

Deutsche Bank EsreHun Leskonnsic
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[Tpumep 1. «HaBegu nopagok!»

-- Auto-annotated source: Double.h

Ir Dr Dw IImr DlimrDImw ILmr DLmr DLmw
69,999,993 0 59,999,994 1 0 0 1
39,999,996 19,999,998 0 0 2,500,0010 02,500,001
19,999,998 19,999,998
9,999,999
19,999,998

79,999,992 69,999,993

Double operator * (const Double & d) const

{

Double result;

if (Im_empty && 'd.m_empty) {

result.m_value = m_value * d.m_value;
result.m_empty = false;

}else {

std::stringstream sstrm;
sstrm << "Invalid usage of double in "
<< _FILE__ <<""<<_LINE__ <<std:endl;
std::cout << sstrm.str() << std::endl;

}

return result;
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[Mpumep 2: «A Bacs gpoma?»

-- Auto-annotated source: main.cpp

Ir Dr Dw IIlmr D1mr DImw ILmr DLmr DLmw
20,000,000 . . . . . : .
30,000,000 10,000,000 O 0 625001 O 0 625,001

for (const auto & module : modules) {
if (module.has_errors() '=0) {
module.check_errors();

}
}

Deutsche Bank EsreHun Leskonnsic
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[Mpumep 2: «A Bacs gpoma?»

-- Auto-annotated source: main.cpp

Ir Dr Dw IIlmr D1imr D1lmw ILmr DLmr DLmw
20,000,000 . . . :
30,000,000 0 10,000,000. . : : .
190,000,000 60,000,000625,001 O 1 625,001

-- Auto-annotated source: Module.cpp

Ir Dr Dw IImr DlmrD1imw ILmr DLmr DLmw
80,000,000 0 60,000,000. . . .
30,000,000 10,000,000 O 0 625,001 0O 0 625,001

80,000,002 70,000,000 O 2 0 0 2

for (const auto & module : modules) {
module.check_errors();
=> Module.cpp:Module::check_errors()

}

void Module::check_errors() const
{
if (m_errors == 0) {
return;
}
std::stringstream sstrm;
sstrm<<__FILE <<""<< LINE_;
std::cerr << sstrm.str() << std::endl;

}

Deutsche Bank EsreHun Leskonnsic
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[Mpumep 3: «B TecHoTe, Aa He B obuae»

Ir Dr Dw IImrD1mr D1mw ILmr DLmr DLmw

20,000 . : . : : : . for(size_ti=0;i<N; ++i) {

auto & book = books2[i];

for (size_t )= 0; | <size; +4j) {
auto & level = book.levels[j];

) ) ) . . . . level.price = ++v;

40,000 0 20,0000 O 10,000 . : : level.volume = ++v;
}

}

20,000 . : . : : : . for(size ti=0;i<N;++){
auto & book = books1]i];
for (size_tj=0; ] <size; +4j) {
: : : . : : : book.prices[j] = ++v;
40,000 0 20,0000 O 20,000 . : : book.volumes[j] = ++v;
}
}
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[Mpumep 3: «B TecHoTe, Aa He B obuae»

10,000 10,000 O 0 10,000
20,000 10,000 .

20,000

10,000 10,000 O 0 10,000
20,000 10,000 O 0 10,000 .

for (size_ti=0;1<N;++i) {
auto const& book = books2]i];
for (size_t|=0; ] < size; ++j) {
auto const& level = book.levelsj];
sum += level.price ;
sum += level.volume;

for (size_ti=0;1<N;++i) {
auto const& book = books1]i];
for (size_t ) = 0; j < size; ++)) {
sum += book.prices[j] ;
sum += book.volumes|j];

}
}
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3aknyeHume

OnTnMmnsaymsa NCnosrb30BaHUA Kella
OaEeT 3Ha4YnUTeNIbHOE YCKOPEHMEe

6e3 N3MEHEHUA CNOXXHOCTU anropmntma.

Halu onbIT YCKOpPEeHUS:
c 7 MmukpocekyHa oo 0.3 MUKpocekyHA

Deutsche Bank EsreHun Leskonnsic
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Cnacunbo!

Q&A

eugene.shevkoplyas@db.com
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