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tbb::atomic
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tbb:mutex

tbb:recursive_mutex

tbb:critical_section (tbb:improper_lock Z& )
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int mandel(Complex c, int max_count) {

int count = @; Complex z = O;
for (int i = @; 1 < max_count; i++) {
if (abs(z) >= 2.0) break;

Z = z*¥z + Cc; count++;

for (int 1 = 0; i < max_row; i++) {

for (int j = @; j < max_col; j++ ) {

p[i][j] = mandel( Complex(scale(i), scale(j)),
depth);

J BIRAVET z=2*z2+c [ZHIRSNTL\BH\?
}

FHZHILIIEF— JORT—FFIFv—DIAIR—IADTOTS = VI OREL intel.



<)L ODOAE—RI77Yw T

int mandel(Complex c, int max_count) {

int count = ©; Complex z = O;

for (int i = @; i < max_count; i++) {

if (abs(z) >= 2.0) break;

| 105177)L JU XL [uaes H2D|IEBATI T~
}

return count;

C+t+ SLAYREBERALCREABAT IO 1V SA1VTESR

}
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[ 2N DRVMES  EFERIICHD-TLBIES

parallel_invoke( func,, func,, ...);

[97\%&7‘3\ WEE ERIZERICADSTLENES

task_group g;
g.run( func, );
g.run( func, );

g.wait();
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[parallel_reduce = FH ]

T sum = parallel reduce(

blocked_range<int>(0,n),

0.f,
[&] (blocked_range<int> r, T s) -> T { i i

for( int i=r.begin(); il!=r.end(); ++i )

s += a[i];

return s;
}s
std::plus<T>()
)
[ enumerable_thread_specific 75 A% {FH ] —

enumerable_thread_specific<T> sum;

parallel_for( 0, n, [&]( int i ) {
sum.local() += a[i];

1)

T total = sum.combine(std: :plus<T>());
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parallel reduce E¥%1F

string concat = parallel reduce(
blocked_range<int>(0, n),
Za—kIIIGER > string(),

YIEEUSYIYIY < s += a[i];
return s;

\}J
std: :plus<string>()

)s

[ D FEROEE

FOZANOIEFT— JORT—FFIOFv—DHRIN—ZADT OIS =T D&iEt
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 [&] (blocked_range<int> r, string sy->string {
for( int i=r.begin(); i'!=r.end(); ++i )

intel.
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enumerable thread specific V> A%

FRELEUS T3

wa%m—bﬁ»]
?—@@jV?T—J e .
enumerable_thread _specific<T> sum;

parallel_for( 0, n, [&]( int i ) {
sum.local() += a[i];

ZLwvR-O—AJL- 1)
F—HICT7E—)L

T total = sum.combine(std::plus<T>());

1

[:EVYTIDRA/WFW]—iUM/}

TEDUS I3
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[functor(i) HINTDi e [lower, upper) ICEF

J

parallel for( Lower, upper, func );

[functor(i) ZEA JEESNATYITi=#EE

parallel for( Lower, upper, stride, func );

[functor(subrange) %Z range NI NT® subrange [CiE

parallel_for( range, func );
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parallel for Ol

void saxpy( float a, float x[], float (&y)[], size_ t n ) {
tbb: :parallel for( size t(©), n, [&]( size_t i ) {
y[i] += a * x[1i];

})s

void saxpy( float a, float x[], float (&y)[], size_t n ) {
size_t grain_size = K
tbb: :parallel_for( tbb::blocked range<size_t>(©, n, grain_size),
[&]( tbb::blocked range<size t> r ) {
for( size_t i = r.begin(); i != r.end(); ++1i )
y[i] += a * x[1i];
}
)5
}
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awashmes fork-join/7 X2 (15 )L°® oneTBB 7 %)
FHALZRL\ CPU O— RIS S LORNRAY R
EHOYR—

SIMD

AV )\ A Z— Y N—FDRE—C++ @D Parallel STL [C
WTBFHLVIEENRTIFCDLAV—2ELCY T~
T Xg‘/glp%ﬁ/\

1>7)L° oneTBB [ZXvZz—BREIL 1V —& fork-join/F AT L1V —IC
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J0—27Z7® Hello World @l (C++17 + 7L Ea2—)

J—=RETVIRER LTS 7% EL T AIBN T T I D%

tbb::flow: :graph g;

tbb: :flow: :continue node h( g,
[]( const continue msg & ) { std::cout << “Hello “; } );

tbb::flow: :continue node w( tbb::flow::follows(h),
[]( const continue msg & ) { std::cout << “World¥n“; } );

h.try put(continue_msg());
g.wait_for_all(); @ @
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detect_with_A
» i) .::'
get_next_image

preprocess

. fi(x) '

. i) '

make_decision
| ) Pr

detect_with_B

[ JNATSA A ATALEN IR, A EIR A4 ]
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detect_with_A
» i) .::'
get_next_image

preprocess

. fi(x) '

. i) '

make_decision
. flx) ::'

detect_with_B
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https://www.xlsoft.com/jp/products/intel/perflib/tbb/index.html
https://software.intel.com/content/www/us/en/develop/articles/oneapi-standalone-components.html
https://github.com/oneapi-src/oneTBB
https://link.springer.com/book/10.1007/978-1-4842-4398-5
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