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3} http://threadingbuildingblocks.org/ - Microsoft Internet Explorer

File Edit View Favorites Tools Help
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Address |&] http://threadingbuildingblocks.org/

Intel’ Threading Building Blocks 2.0 for Open Source.

Home Downloads Contributions

Welcome anton pegushin | Administrater | Legout Resources

. . TBEB Product Overview
EDIT Version History

. - TEB Code Samples
Welcome to Threading Building Blocks.org! oae sample

TBB Dliscussion Forum

Intel® Threading Building Blocks (TEB) offers a rich and complete approach to exp | TEE Blogs

C++ program. It is a library that helps yvou leverage multi-core processaor perform TBE Training
a threading expert. Threading Building Blocks is not just a threads-replacement libt
higher-level, task-based parallelism that abstracts platform details and threading
and scalability. Coding with TBE contest

TEE Commercial License

Intel Multi-threading Resources

Latest News: New TBE IRC Channel on Freenode _
Other Intel Open Source Projects
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ownership
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What exactly is meant by
"multi-core™?

by masserberg
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Compiler warnings when
building code
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by Al Kukanov 2
Yesterday, 1:38 AM

. Thread checker infinite loop
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Qutfitting C++ for Multie-core

Processor Parallelism
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PowerPC
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Sleeping Tasks And Waiting
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EXRKMET LTI L parallel_for, parallel_reduce, parallel_scan
BELT7ZIVTYX L: parallel_while, pipeline, parallel_sort [

AT concurrent_queue,
concurrent_vector,
concurrent_hash_map

RTF—5TIVEAE—EYLT:
scalable_malloc, scalable free,
scalable_realloc, scalable_calloc,
scalable_allocator, cache_aligned_allocator

E {th il 4 -
mutex: mutexspin_mutex, queuing_mutex,
spin_rw_mutex, queuing_rw_mutex
TSy IE4E: fetch_and_add, fetch_and_increment,
fetch and decrement compare_and_swap,
fetch and _store
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YR—b3 5T AEZEL. REREFELGEDEYR—ILTLS Building Blocks
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parallel for parallel_while

ALyFE—2-a> 57—

parallel reduce parallel _scan
pipeline parallel _sort

concurrent_vector
concurrent_queue

AR AT a—5— concurrent_hash_map
AEY—ZYHT

scalable_allocator cache aligned allocator

BREATYS T«

FMT47 mutex ZEHLRa—7FOvY,
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AR —[XIY)—TI>HGEN - LATUo—

* CPU/ AE)—DREEIFRRICHLKRLTLS
RIEDT7—FTI9F¥—I(21E 3~4 DAER)—LAYV—DEHE

Xyl aDRERBILN/INTH—T U RE LD

* fTIL®TBB (&, &I eeGEEE DO =2 FE A

R::R (const R&) aE—-aV RS54 —
R::~R() TANSOR—

bool R::empty() const SHEMNZEDIHZE (L true

bool R::is_divisible() const FHEZ D EITEHIHEEI true
R::R (R&, split) %2 DY ITEHHEIZHE

e HIFE N BN EALYREDEIY B TIETA4T 31— k> THEH
o WAEHR—FLTLVSYTX: blocked_range. blocked range2d (F+%:< 3d)
o B D &R D IFEIF HiLE THIlfEH
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O—kF~ADERAAE

* Hifiga—rHIMNoIneHd 5

long d[10000];
fill_data(&d);
long sum =0, sumsq = 0;
for (inti=0; i< 10000; ++i) {
sum += d[i];
sumsq += d[i] * d[i];

intel)
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O—kF~ADERAAE

class Body {

Body() {}
operator() (const blocked range<int> &r) const {

for (inti =r.begin(); i '=r.end(); ++i) {
sum += d[i];
sumsq += d[i] * d[i]; }

}
5
long d[10000];
fill_data(&d);
long sum = 0, sumsq = 0;
parallel_for (blocked_range<int>(0, 10000), Body body, auto_partitioner());

T LZEEREDETER
*fid %l d [& blocked range & parallel for ZERALT2RID YRR IETES
ofor MEIFEZ% blocked range [CZEET S
*JL—TARARIFERDBEMEISRIZEDINELNH S
oix (2. parallel_for (&fthDa—FK) ZEBIMNT S
*EKzlE. RETAV D IN—T4aF—%ERALTHEZHET S
parallel_for (blocked_range<int>(0, 10000, 200), Body body); iﬁ’t_eD
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O—FDFEER
tbb::atomic<float> sum, sumsq;
class Body {

Body() {}
operator() (const blocked range<int> &r) {

for (inti=r.begin(); i '=r.end(); ++i) {

sum += d[i];

sumsqg += d[i] * d[i];
I
long d[10000];
fill_data(&d);

long sum = 0, sumsq = 0;
parallel_for (blocked_range<int>(0, 10000), Body body, auto_patrtitioner);

C AUTI® ALYRFIVA—EERTIHE. CIITHBRENHDHIEN
7OV NS
—T7ORETREVIIZT 5 RBEELZHIEE
>3F: atomic [TEHE THHEIE (float 4> double B TIXENMELLELY)
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JO—FDHER
class Body {

Body() {}
operator() (const blocked range<int> &r) {
for (inti = r.begin(); i '=r.end(); ++i) {
SummingMutexType::scoped_lock lock(SummingMutex);

sum += d[i];

sumsq += d[i] * d[i];
I
long d[10000];
fill_data(&d);

long sum = 0, sumsq = 0;
parallel_for (blocked range<int>(0, 10000), Body body, auto partitioner());

* AUTI® ALYRFIVA—ZRITT DL CCITHERENHHIEN
y OYINTS
—T7OERETREVIIZT 5 xBEAEEAIENER
>¥: atomic [FEHE THHENE (float X5 double B! TIEENMELALY)
—RO—7JAvO%xERT L HEEAMEEIHTY BN
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O—RFDRER
class Body {
long m_sum, m_sumsq;
Body() : m_sum(0), m_sumsq(0) {}
operator() (const blocked _range<int> &r) {
for (int i = r.begin(); i '=r.end(); ++i) {
m_sum += d[i];
m_sumsq +=d[i] * d[i]; } }
void join(Body &rhs) { m_sum +=rhs.m_sum; m_sumsq +=rhs.m_sumsq; }
Pk
long d[10000];
fill_data(&d);
Body body;
parallel_reduce (blocked_range<int>(0, 10000), body, auto_partitioner());

* AUTI® ALYRFIVA—ZRITT DL CCITHERENHHIEN
nHNd
—T7OERETREVIIZT 5 xBEAEEAIENER
>¥: atomic [FEHE THHENE (float X5 double B! TIEENMELALY)
—RO—7JAvO%xERT L HEEAMEEIHTY BN
—parallel_reduce [ZEE T 5. COHITIIREDV)2—3aYy )
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FCHI - MAENBE

* AN M FII—FDRETIZ, MEAEZITS

main (int argc, char **argv)

{

task scheduler _init init;
L TOTSLDIEYDES
}

DA TVIMI RALYRT—ILDERZEELKEEZEET S
—ALYRADUNEA Tz DEFEYRBICEOTRES
—TI7F4IILEFI ARG NEERHT-Y 1 DAL YK
—DIGKED 1 DDHHENRE - BEMOEEFSRAI UL
—ALYR AU MEARMICRB R ILERETES

task scheduler_init init(thread-count | task _scheduler_init::automatic|deferred);

—ALYMMEIREBEZHATSEE . A —/\—3T RT3 %z EET HEN

Hod
—iNt ATV IMEIFAFIVIICALYR NI EEETES
> (init A7 Sz kD FEAERARTE I ) inteD)
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AI—F-T74I)L

¢ TRTDMEREIZITIMB DA IIL—F-T7MILDH S

task_scheduler_init?#include <tbb/task scheduler_init.h>
blocked_range?#include <tbb/blocked_range.h>
parallel_for?#include <tbb/parallel_for.h>

spin read-write mutex?#include <tbb/spin_rw_mutex.h>

* 2{M TBB DEEIFA U SA UV REZ Y R—FT 5= AyF—TIa—rShd
—~NYF—ZXRBHEZLLDITEN LMD

template<typename RandomAccessilterator, typename Compare>
struct quick_sort_range {
static const size_t grainsize = ;

*2.3MDTIN\VIEELHD
#define TBB_DO_ASSERT 1/ Ny#—DJ7 A JLIZTS5—F vV % B
—Windows YR TLATIXBEIZT Y —rEN., T/\VT -S4T3—LEBITHEREINDS
—tbb::assertion_failure (2T /Ny H—DITL—IRA VI EHRET HEIT—ITHS
#define TBB_DO_THREADING_TOOLS 1// 7w/ %EBML THEITEHRE
— AR NTA—TURERABLTHETEZRET D
- DEETEEZTZ(THHEEE: spin_mutex/spin_rw_mutex )

10 RUNFA7 - Ty —BREJ—FTE40TIL® YIL I TREY—IL
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parallel for — Z4274—<)L

2 DKL HDS
template <typename Range, typename Body> void
parallel _for(const Range &range, const Body &body)

template <typename Range, typename Body, typename Partitioner> void
parallel for(const Range &range, const Body &body, const Partitioner &partitioner)

*FIEIL. BN EIREDERZEKRT S
—EFE DY A XA E LY KREVEIEHA L RITSND
—#iE &, Range AV RS2 —TIRET S
parallel_for(blocked range<type>(start, end, grain size), body);
—3D 25 d&. Fa—=U T NEELLLES
blocked_range3d<type>(startl, endl, grainl, start2, end2, grain2, start3, end3, grain3);
* BEIN—Taiaf—IF. ALYFRUSE DSV THEZRET D
— NN THF—RUANRBETHEMEEELT—ILIXERTES

intel)

RLFaA7 - Tty —BRE)—FT3510TIL® VIO 7REY—IL
20 Software

Products

ion. |ETTOB A, BHEFELFS .
DA MEEGLIT RIS RO, BEH G EREECT. INTEL CONFIDENTIAL



blocked range<type>

 JOYVEHEIE. T—IUH—RILORNETER T SREEHMRIELT S

for (type i = begin; i = end; ++i)

=
for (type i = r.begin(); i = r.end(); ++i)
[CE#END

* 2d blocked _range [FIL—T DXRT7EANFIZT S

for (type i = begini; i != endi; ++i) {
for (type j = beginj; j I= endj; ++j) {
[FRDESIZEHEIND
for (type i = r.rows().begin(); i = r.rows().end(); ++i) {
for (type j = r.cols().begin(); j = r.cols().end(); ++j) {

intel)
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O—kzFEH5

* parallel_<something> O —#&HILEH K IETRD L3124 5

class BodyClass {
int m_thing1, m_thing2; // L—ZIZRIARIGEGA Tz ObEA NN—DO—A)LOE—
public:
BodyClass(int thingl, int thing2 ...) :
m_thing1(thingl), m_thing2(thing2) ... {} // O—HhJLT—4%#)HA1k
operator() (const blocked_range<int> &r) {
for (inti=r.begin(); i I=r.end(); ++i) {

-
}

3
o ii B O—KRZMFEVHTIZIETRD ESIZEE R TS

BodyClass body(thingl, thing2 ... );
parallel_for( blocked_range<int>(0, limit), body, auto_partitioner());

intel)
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parallel reduce

e parallel_for ICRFE7OER (NRIRILHIABRAT—) Z&EMT S

class BodyClass {
int m_thingl, m_thing2; // L—ZIZRIARIEEGRA Tz ObEA N—DB—AH)LIE—
intm_sum; // B—hJLRFELEH
public:
BodyClass(int thingl, int thing2 ...) : m_thingl(thingl), m_thing2(thing2), m_sum(O) ... {}
operator() (const blocked_range<int> &r) {
for (inti=r.begin(); i I=r.end(); ++i) {
m_sum += <something> ;

BodyClass (BodyClass &b, split) : m_thing1(b.m_thing1), m_thing2(b.m_thing2), m_sum(0) ... {}
Jom( const BodyClass &b) { m_sum +=b.m_sum; }

)X ’7/az,hﬁli{?c,uﬂ)%n’a\}iﬁitli? OtX(Z7%5
(aeb)ec==ae((bec)
—BRE TIXEMELZLMN ©
—FEIVNRERE (NFE?) THRRICEMELZL

intel)
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s el & TR

¢ NNTH—ILVRFEHAIT H2A4= 7 [d tick count Z{EHRTHEHH

tick_count tO = tick_count::now();

tick_count:interval t [&.

MELBE. B~DEHZE
HR—k

/| a—FK

tick_count t1 = tick_courngnow();
double duration = (t1-t0).seconds();

—ALYFREIOREDLERIEZETHHENRIESND
>RGHAL YR TRESNT tick DERERHIIENTES

—DERREFRALYFRI TR SN S —EXDRLE VD FEREIX IS
>LML. TZvhT4r—LEO—BMHERIESHAEL
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RIATIZT4T

o MiFFRVIEIHBFT—R2EEHT S
—T—RDEHNELDIGE. GiaREBEEET H=OIZHMFIEHEERT S
* TBB DI R TOHMHIEHFEE FAT—T 0 v o7& >THRESN TN
—OvHy Q&R FO VI DEIBIICEK>TRESIND
—AyYDEENHBIZIET AN IZ—EFEUHL., fINFERESED
—-OvoEELTHREKREERC

operator() (...) {
It DA—RILEE

{ /I Oy DOEFZHIR I SR DEEE
SummingMutexType::scoped_lock lock(SummingMutex);
/I SR EIRENFEAEL LT ULMRE

}

I DA— LR

}

e RUNFA7 - Ty —BREJ—FTE40TIL® YIL I TREY—IL
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RIEAT)ST47

* WHRRVIEIHEBET—RZEHT D
—T—ADEFAELRDSGE . B REBEEE T H-OCHHLGHEERT S
* TBB DI N TOHAMFIEHMEE LA —T OV IITE>TRESNTINS
— Oy Q&EHEEOVIDEMICE>TRESND
—OvIDEHENGHDIZFT AN IF—ZUHL., fINELRESES
—OvJZ&RLTHEEREZR T
* IFIFL mutex DEIENFIFA AT HE
—REV vs. Fa— (FERT—FTIL . TUIIT vs. R7—ZT )L, 7x7)
> spin_mutex, queuing_mutex
— 43— vs. J—H—I513— (BHD)—F—EB—DS(32—%&HR—F)
> sSpin_rw_mutex, queuing_rw_mutex
—RATAT R EHE D RAI—T 50/ —
> mutex (Windows: CRITICAL_SECTION, Linux: pthreads mutex)

intel)
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RIEAT)ST47

e mutex M4
— R —57)L: mutex 7O ADEIELYEEBNATILNS
—“2x7": ALYRERDIEFZREFL TRIBLGLVIREBZLS
— ISV AYIFRA B YV ERET, RSN TLSBETIE Y R—rEh TULVLY
— DA FAYYE: ALYRRAYIEFDOHE

Rr—57 ) 2z x4k
mutex OS &7+ OS {&k#F R)—=7
spin_mutex X X AEY
queuing_mutex O O AEY
spin_rw_mutex X X AEY
queuing_rw_mutex O O AEY

e ZHEHIEAH S mutex TlX., TyFOVIELIXAVRADERLET S
— Oy DR ZFRIS I H, atomic iEFFERAL TN DRIEZXEET S
> atomic<T> [, BHE DOFZARY-BIE-EESAHATAIILON—F 7 -OvoEHR—k
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AOA—70Ov0NDEX

* mutex DFEFFFFEIRL T mutex ek T 5
—mutex DIFEEAMBE X mutex ZERT 50V DHIBIL EIZT 5
—J7MILDEET mutex ZEHIT DDIZHZRLLE

* EHINMELIGIT mutex ZFEALTAYIT S

typedef spin_mutex MyMutexType;
MyMutexType MyMutex;
{
MyMutexType::scoped_lock lock(MyMutex);
Il MyMutex {RE& 24
}
}

* Aa—JAyYE. BETHNIFMDIZFEZIRTT S
MyMutexType::scoped_lock lock();
lock.acquire(MyMutex); lock.release();
lock.try _acquire(MyMutex); /-j
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parallel sort

*ZDTUIL—FE 2 DAL HD

template <typename RandomAccesslterator> inline void
parallel_sort(RandomAccesslterator begin, RandomAccesslterator end);

template <typename RandomAccesslterator, typename Compare> void
parallel _sort(RandomAccesslterator begin, RandomAccesslterator end, const Compare );

— @1 [E std::less<RandomAccesslterator fEDE!> ZFEHT 5
* parallel_sort B EIAV ARSI Z—EX VA4V )—r R ENZE1TS

- DEIDREDLELMEL 500 TR —

—500 K@D IUR)—DFr V& std:sort ITEDFFELND

—REAVRALSVI—[SLEHER DT ATOT—E2LNET D
>Frul AT RBOBNIFITIEIAL
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parallel _scan

s YR INT= 571 77y X [, ROEGNF—2UIZEDNTI—
TOREMNDO—T O XIZE#RT S
Yo = |@®Xo Xo, Xo® X1, Xg® X ®Xy
Yi=YVYi-
*EHE T o l'ct"f‘ & T, parallel_reduce DXSIZZEI/NAZNIET S
GEIIFITSEENADE
* TBB [ 2 DD/XRATEREIN TS
—1 DHDNRIE, )F DAV D IS, BRI ERERIET S
— R 2 DHODNATHESNS

— ALY DRENE . BIEDBAIBEML TLEITRHREZRST
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—STL 2> TFH—[FMFRETIE
> OB ELRIST5EMENRES S
—BENFE STLIAVTFHF—DT7IEARZAVITIVITS
>THtY—N—EIC 1 DOHREETBESITHIET S
*TBB [&. S @DV EVMERICNFENLG I 74T LA GRRBLE) -
Ov)z iR
— VT WARLYRDINTH—T O RIFETTE5H. Ry—ZEUT—(EXM LTS
—TBB. OpenMP*, £z [ERA T4 ALyt &EL(IZFE AT EE
—RE2AYY -R—X T, RVERFOZEIFETEL TLVELY

intel)

RLFaA7 - Tty —BRE)—FT3510TIL® VIO 7REY—IL
St Eurtu:fare

| ion. |ETTOB A, BHEFELFS .
CEDRONE, MEEELIS. B RO, HEF S RBECT INTEL CONFIDENTIAL



AALIN A 3—D A ADEH

* L\DHD STL A 23—T A R HtEZE Y R—FT 5 KII125%E
SN TULVELY

—BIZE. 2 DDRALYEBNENENFNDIDZEEITI HERET S
extern std::queue q;
if(!g.empty()) {
item=q.front();
g.pop();

*Ylya— 3. 42T )L® TBB M concurrent_queue T pop_if present()
AIYREERT D
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concurrent_vector<T>

* T DFAFZyYIHLsR AT RE7RER S
— grow_by(n)
— grow_to_at_least(n)
* DT INBDETERZTBELALZL
—BEFIZT VAL THLER AT RE
—clear() AVYFIE, 7O RRIV A XEBIZEALTRALYRE—TTIEALY
—Range OV AS9%4—I[4 parallel_for ZREIZH NIV EERTT S

1

Il ALYkt —273 A& TY—4 2 X [begin,end) % x [Zi1B40

template<typename T>

void Append(concurrent_vector<T> &x, const T *begin, const T *end ) {
std::copy(begin, end, x.begin() + x.grow_by(end-begin) )

}
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concurrent_queue<T>

* A—NILDEXDIEFZHRE

—HBRALYRAT Y AL, BIDORLYRA 2 DDEERYTT2E. TvialL-IBRET
RyTEnsd

* 2 BEMKRYT

—J8v% pop()

—3E70v% pop_if_present()
* size() AYYRIXFE S EBEERT: (push — pop)

—size() A —n FRLI=BE N RYTHRET BTV 12[FOEEZEKRT S
* = Fa—EFxF vyl azrzmHllT b
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concurrent_hash<Key,T,HashCompare>

* Ny aAT—TIVIEHRARY EEFH DR T I RAZFFA
> bool insert( accessor &result, const Key &key) IBINE =T HRE
> bool find( accessor &result, const Key &key) #rs
> bool find( const_accessor &result, const Key &key) A&

> bool erase( const Key &key) Hilf

o )= —OyIIHEFREE - S/2—0Ov I (LHEtAY
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Bl: XFFIDLBEHADTYT

struct MyHashCompare {
static long hash( const char* x ) {

long h = O: BHORALYRARIREICTIMN)—
for( const char* s = x; *s; s++) %*ﬁ)\i?”: liE%ﬁ’C%é

h = (h*157)"*s;
return h;

}

static bool equal( const char* x, const char*y ) {
return strcmp(x,y)==0;

}
|8

typedef concurrent _hash map<const char*,int, MyHashCompare> StringTable;

StringTable MyTable;

7oty —-ATOTIME,

void MyUpdateCount( const char* x ) { AR S -
StringTable::accessor a; I;:I(‘—jﬁ tI\Li'_’CIrE;'{Z‘d'%jlrg

MyTable.insert( a, x );
a->second += 1;
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parallel _while
« HH DR —LEHIET B=bIRBEATING

parallel while<ApplyProcess> w;
ltemStream stream;
ApplyProcess body;
w.run(stream, body);

—AN)—=LT7 IR FRT—ZE)T4—ZHIBRT S - T7zvFIFESIIC
THhnsd
class ApplyProcess { public:
void operator() (Item *item) const {
I/ process item->data
w.add(item->data->left); w.add(item->data->right);

}

typedef Item *argument_type;

}
—AM)—=LDRMLRYI(F, add AV VRZEERLTFRIRITORIDHLERIC
HiFZzEMNy S LTHRETES
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