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ÂÂÅÄÅÍÈÅ 

Êëþ÷åâîé õàðàêòåðèñòèêîé ðàáîòû êîìïüþòåðîâ ïðèíÿòî ñ÷èòàòü 

åãî ïðîèçâîäèòåëüíîñòü. Íàèáîëåå ïåðñïåêòèâíûìè íàïðàâëåíèÿìè 

óâåëè÷åíèÿ ïðîèçâîäèòåëüíîñòè ÿâëÿåòñÿ: óâåëè÷åíèå ñêîðîñòè ðàáî-

òû ýëåêòðè÷åñêèõ ñõåì è âíåäðåíèå ïàðàëëåëèçìà îáðàáîòêè äàííûõ. 

Ïîñëåäíåå ñòàëî îñîáî àêòóàëüíûì ñ ðàñïðîñòðàíåíèåì ìíîãîÿäåðíûõ 

êîìïüþòåðîâ, íî ðîñò àïïàðàòíîãî ïàðàëëåëèçìà àðõèòåêòóðû äîëæåí 

ñîïðîâîæäàòüñÿ ñîâåðøåíñòâîâàíèåì ïðîãðàììíîãî îáåñïå÷åíèÿ, èíà-

÷å íèêàêîãî âûèãðûøà â ïðîèçâîäèòåëüíîñòè ïîëó÷åíî íå áóäåò. Âà-

æíî íå òîëüêî ñîçäàâàòü íîâûå ìíîãîïîòî÷íûå ïðèëîæåíèÿ, íî è îï-

òèìèçèðîâàòü ïîä ìíîãîÿäåðíûå ïðîöåññîðû ñòàðîå ïðîãðàììíîå îáå-

ñïå÷åíèå. 

ÏÎÑÒÀÍÎÂÊÀ ÇÀÄÀ×È 

Íà îñíîâàíèè ïðèíöèïîâ ðàçðàáîòêè ìíîãîïîòî÷íûõ ïðèëîæåíèé 

íåîáõîäèìî ïîñòðîèòü è ïðîãðàììíî ðåàëèçîâàòü ïîñëåäîâàòåëüíûå è 

ïàðàëëåëüíûå àëãîðèòìû ðåøåíèÿ òàêèõ êëàññè÷åñêèõ, øèðîêî èñ-

ïîëüçóåìûõ çàäà÷, êàê âû÷èñëåíèå ÷àñòíûõ ñóìì ãàðìîíè÷åñêîãî ðÿ-

äà è ñîðòèðîâêà ìàññèâà. Òàêæå ñëåäóåò ïðîàíàëèçèðîâàòü ýôôåêòèâ-

íîñòü ðàçðàáîòàííûõ ïðèëîæåíèé, ïðîòåñòèðîâàâ èõ íà ðàçëè÷íûõ 

àðõèòåêòóðàõ âû÷èñëèòåëüíûõ ñèñòåì. 

ÂÛ×ÈÑËÅÍÈÅ ×ÀÑÒÍÛÕ ÑÓÌÌ ÃÀÐÌÎÍÈ×ÅÑÊÎÃÎ ÐßÄÀ 

Â êà÷åñòâå ïðîñòîãî ïðèìåðà ðàññìîòðèì çàäà÷ó âû÷èñëåíèÿ ÷àñ-

òíûõ ñóìì ãàðìîíè÷åñêîãî ðÿäà: 
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Ïîñëåäîâàòåëüíûé àëãîðèòì âû÷èñëåíèÿ ÷àñòè÷íîé ñóììû ãàð-

ìîíè÷åñêîãî ðÿäà èç N ýëåìåíòîâ ìîæåò áûòü ðåàëèçîâàí íà ÿçûêå 

Ñ++ ñëåäóþùèì îáðàçîì: 
double Sum1(int N) 

{//One thread solution 
double res=0; 
for(int i=1;i<=N;i++) 

//Main summing cycle
res+=1./i;//Add-up 

return res;} 
 

Î÷åâèäíî, ÷òî ìîæíî ðåàëèçîâàòü è ïàðàëëåëüíûé àëãîðèòì ñó-

ììèðîâàíèÿ. Ðàçîáüåì ñóììó (1) íà äâå: 21 SSS �� , ãäå �
�

�
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. Ýòè ñóììû íåçàâèñèìû è ìîãóò âû÷èñëÿòüñÿ ïàðàëëå-

ëüíî â îòäåëüíûõ ïîòîêàõ (threads). Ðåàëèçàöèÿ ýòîãî àëãîðèòìà ïðè 

ïîìîùè ñòàíäàðòíûõ ñðåäñòâ ÎÑ Windows:  
struct Tparam{ 

//Structure with all parametrs we need to pass 
//to our thread function 
int L,R; 
//Left and Right limits of summing range 
double res; 
//The result thred function will return 
Tparam(int L,int R):L(L),R(R),res(0){} 
//Simple constructor 
}; 

 
static unsigned long __stdcall ThreadFunc(void * params){ 

//Thread function 
Tparam p=*((Tparam*)params); 
//Convert parameters to the "readable" view 
for(int i=p.L;i<=p.R;i++) 

//Main summing cycle 
p.res+=1./i;//Add-up 

((Tparam*)params)->res=p.res; 
//Return the sum value 
return 0; 
} 

 
double Sum2(int N){ 

//Two thred solution 
HANDLE h[2]; 
//Two handles for two threads  
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Tparam  
a1(1,N/2), 
//First thread parametr 
//[1 .. N/2] range 
a2(N/2+1,N); 
//Second thread parametr  
//[N/2+1 .. N] range 
h[0]=CreateThread(NULL,0,ThreadFunc,(void*)&a1,0,NULL);
//Sum [1 .. N/2] 
h[1]=CreateThread(NULL,0,ThreadFunc,(void*)&a2,0,NULL);
//Sum [N/2+1 .. N] 
WaitForMultipleObjects(2,h,true,INFINITE); 
//Wait for both threads to finish 
return a1.res+a2.res; 
//Sum[1 .. N] = Sum[1 .. N/2] + Sum[N/2+1 .. N] 
}  

Ñðàâíèì ñêîðîñòü âûïîëíåíèÿ ïàðàëëåëüíîãî è ïîñëåäîâàòåëüíî-

ãî àëãîðèòìà ïóòåì âûçîâà îáåèõ ôóíêöèé Sum1 è Sum2 ñ îäèíàêî-

âûì ïàðàìåòðîì (íàïðèìåð, ïóñòü N=1000000000); ïðè ýòîì èçìåðÿå-

òñÿ âðåìÿ, íåîáõîäèìîå äëÿ âû÷èñëåíèé. Äëÿ ýòîãî îïðåäåëèì êëàññ 

__timer, â êîòîðîì áóäåò èñïîëüçîâàòüñÿ ôóíêöèÿ clock(), ïðîòîòèï 

êîòîðîé ñîäåðæèòñÿ â çàãîëîâî÷íîì ôàéëå <ctime>, îíà âîçâðàùàåò 

ïðîöåññîðíîå âðåìÿ. 
class __timer{ 

//Just timer class. Used for time mesurment 
time_t t0,t1; 
//Variebles to store start and stop times 
public: 
void Start(){ 

//Set start time 
t0=clock(); 
} 

void Stop(){ 
//Set stop time 
t1=clock(); 
} 

double Time(){ 
//Calculate the difference in seconds, and return it 
return 1.*(t1-t0)/CLK_TCK; 
} 

}; 
 

Òàêèì îáðàçîì, óñêîðåíèå ïàðàëëåëüíîãî àëãîðèòìà, ïî ñðàâíå-

íèþ ñ ïîñëåäîâàòåëüíûì, ìîæíî ïðîâåñòè íà îñíîâå àíàëèçà ðåçóëü-

òàòîâ ðàáîòû ôóíêöèè HarmonicSum. Â íåé âûïîëíÿåòñÿ ñóììèðîâà-

íèå ïðè ïîìîùè îáîèõ àëãîðèòìîâ, ïðè ýòîì çàìåðÿåòñÿ âðåìÿ, íåîá-

õîäèìîå äëÿ âûïîëíåíèÿ êàæäîãî èç íèõ. 



 6 (77) 2011 «Ñèñòåìíûå òåõíîëîãèè»  

38 ISSN 1562-9945 

void HarmonicSum(int N=1000000000){ 
double ans; 
cout<<"HarmonicSum"<<endl; 
//One Thread 
cout<<"One Thread Algorithm:"<<endl; 
Timer.Start(); 
ans=Sum1(N); 
cout<<"Result = "<<ans<<endl; 
Timer.Stop(); 
cout<<"Time was "<<Timer.Time()<<endl; 
//Two Threads 
cout<<"Two Threads Algorithm:"<<endl; 
Timer.Start(); 
ans=Sum2(N); 
cout<<"Result = "<<ans<<endl; 
Timer.Stop(); 
cout<<"Time was "<<Timer.Time()<<endl; 
cout<<endl; 
} 

 

ÑÎÐÒÈÐÎÂÊÀ ÌÀÑÑÈÂÀ 

Äëÿ ðåøåíèÿ ìíîãèõ ïðèêëàäíûõ çàäà÷ âàæíîé ÿâëÿåòñÿ ïðî-

áëåìà ñîðòèðîâêè äàííûõ. Íà ÿçûêå Ñ++ ôóíêöèåé sort(first, last) 

Ñòàíäàðòíîé áèáëèîòåêè øàáëîíîâ (STL) ðåàëèçîâàí àëãîðèòì ñîðòè-

ðîâêè IntroSort. Ýòà ôóíêöèÿ ñîðòèðóåò äèàïàçîí [first…last) â ïî-

ðÿäêå íåóáûâàíèÿ. Íå áóäåì âäàâàòüñÿ â ñóòü àëãîðèòìà ñîðòèðîâêè, 

äëÿ äàííîãî èññëåäîâàíèÿ ýòî íå ïðèíöèïèàëüíî. 

Äîïóñòèì, ÷òî äàí ìàññèâ A, êîòîðûé ñîñòîèò èç N ïðîèçâîëü-

íûõ öåëûõ ÷èñåë. Íåîáõîäèìî îòñîðòèðîâàòü åãî ïî íåóáûâàíèþ. Ïî-

ñëåäîâàòåëüíûé âàðèàíò ñîðòèðîâêè áåç òðóäà âûïîëíÿåòñÿ óïîìÿíó-

òîé âûøå ôóíêöèåé sort: sort(A,A+N). 

Ïîïðîáóåì óñêîðèòü ïðîöåäóðó ñîðòèðîâêè ïðè èñïîëüçîâàíèè 

íåñêîëüêèõ ÿäåð. Äëÿ ýòîãî ðàçäåëèì èñõîäíûé íåóïîðÿäî÷åííûé ìà-

ññèâ íà äâå ÷àñòè òàê, ÷òîáû ìàêñèìàëüíûé ýëåìåíò ïåðâîé ÷àñòè íå 

ïðåâûøàë ìèíèìàëüíîãî ýëåìåíòà âòîðîé ÷àñòè (ïî àíàëîãèè ñ àëãî-

ðèòìîì ñîðòèðîâêè Õîàðà). Îòñîðòèðîâàâ êàæäóþ ÷àñòü íåçàâèñèìî, 

ïîëó÷èì èñêîìûé ìàññèâ. 

Îïòèìàëüíîå áûñòðîäåéñòâèå ìåòîäà ìîæåò áûòü äîñòèãíóòî ïðè 

ðàçáèåíèè ìàññèâà íà áëîêè îäèíàêîâîãî ðàçìåðà. Äëÿ ýòîãî âîñïîëü-

çóåìñÿ ñòàíäàðòíûì àëãîðèòìîì áèáëèîòåêè STL nth_element(first, 

nth, last). Âðåìÿ, òðåáóåìîå äëÿ ðàáîòû ýòîãî àëãîðèòìà, ëèíåéíî çà-

âèñèò îò ðàçìåðà ìàññèâà, ïîýòîìó åãî èñïîëüçîâàíèå íå äîëæíî ïðè-

âåñòè ê áîëüøèì çàòðàòàì âðåìåíè. 
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Ïîñëå îïåðàöèè nth_element ýëåìåíò äèàïàçîíà [first…last) â ïî-

çèöèè, îïðåäåëåííîé ïàðàìåòðîì nth, ÿâëÿåòñÿ ýëåìåíòîì, êîòîðûé 

áûë áû â ýòîé ïîçèöèè, åñëè áû äèàïàçîí áûë ïîëíîñòüþ îòñîðòèðî-

âàí. Òàêæå äëÿ ëþáîãî èòåðàòîðà i â äèàïàçîíå [first…nth) è ëþáîãî 

èòåðàòîðà j â äèàïàçîíå [nth…last) âûïîëíÿåòñÿ íåîáõîäèìîå íàì 

óñëîâèå: *i<=*j. Ñîîòâåòñòâåííî, âûïîëíèâ 

nth_element(A,A+N/2,A+N), ïîëó÷èì òðåáóåìîå ðàçáèåíèå ìàññèâà. 

Ñîðòèðîâêà äâóõ ÷àñòåé ìàññèâà âûïîëíÿåòñÿ òàê, êàê è äëÿ ïîñëåäî-

âàòåëüíîãî àëãîðèòìà, ñ ïîìîùüþ ôóíêöèè sort. 

Ðåàëèçàöèÿ íà ÿçûêå Ñ++: 
struct Tparam{ 

//Structure with all parametrs we need to 
//pass to our thread function 
int *L,*R; 
//Left and Right limits of the sorting range 
Tparam(int *L,int *R):L(L),R(R){} 
//Simple constructor 
}; 

 
void Fill(int*A,int N,int seed){ 

//Fill the array with "random" numbers 
srand(seed); 
//We use the same seed for both algorithms 
for(int i=0;i<N;i++) 

A[i]=rand(); 
} 

 
static unsigned long __stdcall ThreadFunc(void * params){ 

Tparam p=*((Tparam*)params); 
//Convert parameters to the "readable" view 
sort( p.L , p.R ); 
//Sort specified range with standart sort() function 
return 0; 
} 

 
void sort2(int* A,int *ApN){ 

int N=int(ApN-A); 
//N is the nuumber of elements to sort 
//We use standart method to divide the array 
nth_element(A,A+N/2,A+N); 
HANDLE h[2]; 
//Two handles for two threads 
Tparam a1(A+0,A+N/2), 
//First thread parametr - [0 .. N/2) range 
a2(A+N/2,A+N); 
//Second thread parametr - [N/2 ..  N) range 
h[0]=CreateThread(NULL,0,ThreadFunc,(void*)&a1,0,NULL);
//Sort [0 .. N/2) 
h[1]=CreateThread(NULL,0,ThreadFunc,(void*)&a2,0,NULL);  
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//Sort [N/2 ..  N) 
WaitForMultipleObjects(2,h,true,INFINITE); 
//Wait for both threads to finish 
} 

 
int* A; 
//The array we'll sort 
 
void Sorting(int N=100000000){ 

A=new int[N]; 
//Allocate the memory 
int seed=clock(); 
//Define common seed 
cout<<"Sorting"<<endl; 
//One Thread 
cout<<"One Thread Algorithm:"<<endl; 
Fill(A,N,seed); 
Timer.Start(); 
sort(A,A+N); 
Timer.Stop(); 
cout<<"Time was "<<Timer.Time()<<endl; 
//Two Threads 
cout<<"Two Threads Algorithm:"<<endl; 
Fill(A,N,seed); 
Timer.Start(); 
sort2(A,A+N); 
Timer.Stop(); 
cout<<"Time was "<<Timer.Time()<<endl; 
cout<<endl; 
}  

ÒÅÑÒÈÐÎÂÀÍÈÅ 

Òåñòèðóþùàÿ ïðîãðàììà íàïèñàíà íà ÿçûêå C++, îòêîìïèëèðî-

âàíà â Microsoft Visual Studio 2005 â ðåæèìå Release. Òåñòû âûïîë-

íåíû íà êîìïüþòåðàõ ïîä óïðàâëåíèåì ÎÑ Windows XP ñ .Net 

Framework 2.0. Âñå êîìïüþòåðû áûëè îáîðóäîâàíû êàê ìèíèìóì 

512Má îïåðàòèâíîé ïàìÿòè (ìàêñèìàëüíîå èñïîëüçîâàíèå ïàìÿòè 

ïðîãðàììîé çíà÷èòåëüíî ìåíüøå). Ðåçóëüòàòû òåñòèðîâàíèÿ ïðèâåäå-

íû â òàáëèöàõ 1 è 2. 

Ïîëîæåíèå êîìïüþòåðîâ â òàáëèöå íå îçíà÷àåò, ÷òî êàêîé-òî 

ïðîöåññîð ëó÷øå, à êàêîé-òî õóæå. Òàáëèöû îòîáðàæàþò ëèøü òî, 

êàê ïðîöåññîðû ïîêàçàëè ñåáÿ íà êîíêðåòíûõ çàäà÷àõ.  

Äëÿ òåñòèðîâàíèÿ ïðîãðàììû ïðîèçâåäåí ïîäñ÷åò ñóììû ïåðâûõ 

1000000000 ÷ëåíîâ ãàðìîíè÷åñêîãî ðÿäà. Â êîëîíêå 1 Thread îòîáðà-

æåíî âðåìÿ ðàáîòû îäíîïîòî÷íîé ðåàëèçàöèè àëãîðèòìà, â êîëîíêå 2 

Threads — äâóõïîòî÷íîé. Ðåçóëüòàòû óïîðÿäî÷åíû ïî âðåìåíè ðàáî-

òû äâóõïîòî÷íîé ðåàëèçàöèè. 
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Òàáëèöà 1 

Âû÷èñëåíèå ÷àñòè÷íûõ ñóìì ãàðìîíè÷åñêîãî ðÿäà 

 

Äëÿ âñåõ äâóÿäåðíûõ ïðîöåññîðîâ âðåìÿ ðàáîòû äâóõïîòî÷íîé 

ðåàëèçàöèè îêàçàëîñü ïðàêòè÷åñêè â äâà ðàçà ìåíüøèì, ÷åì îäíîïî-

òî÷íîé. Äëÿ îäíîÿäåðíûõ ïðîöåññîðîâ âðåìÿ äâóõïîòî÷íîé ðåàëèçà-

öèè áëèçêî êî âðåìåíè îäíîïîòî÷íîé. Ïðè ýòîì, äâóõïîòî÷íàÿ ñëåãêà 

âûèãðûâàåò íà áîëåå íîâûõ ïðîöåññîðàõ è ïðîèãðûâàåò íà ñòàðûõ 

(÷åì ñòàðøå ïðîöåññîð, òåì áîëüøå ïðîèãðûø). Ýòî ñâÿçàíî ñ òåì, ÷òî 

ïðîèçâîäèòåëè âñå áîëüøå îïòèìèçèðóþò ñâîè ïðîöåññîðû äëÿ âûïî-

ëíåíèÿ ìíîãîïîòîêîâûõ ïðèëîæåíèé. 

Òàáëèöà 2 

Ñîðòèðîâêà ìàññèâà 

 

Äëÿ òåñòèðîâàíèÿ áûñòðîäåéñòâèÿ âû÷èñëåíèé òàêæå ïðîèçâåäå-

íà ñîðòèðîâêà ìàññèâà èç 100000000 32-áèòíûõ öåëûõ ÷èñåë, ñãåíå-

CPU_Name CPU Freq L2 Cash Cores# Mem_Freq 1 Thread 2 Threads
Intel® Core™ 2 Duo E8400 3,00GHz 1x 6MB 2 1000MHz 6,72 3,41
Intel® Pentium® DC E5200 2,50Ghz 1x 2MB 2 800 MHz 8,25 4,17
AMD Turion™ 64x2 1,86GHz 1x 512kB 2 532MHz 9,88 5,03
Intel® Pentium® D 2,80GHz 2x 2MB 2 800MHz 15,03 7,55
Intel® Pentium® D 2,67GHz 2x 1MB 2 800MHz 16,59 8,08
Intel® Pentium® DC T2390 1,86GHz 1x 1MB 2 532MHz 16,75 8,38
AMD Athlon™ XP 3000+ 2,17GHz 1x 512kB 1 400MHz 8,42 8,47
AMD Athlon™ 64 3200+ 2,01GHz 1x 512kB 1 400MHz 8,70 8,56
AMD Sempron™ 3000+ 1,80GHz 1x 512kB 1 400MHz 10,03 9,94
Intel® Core™ 2 Duo T5200 1,60GHz 1x 2MB 2 532MHz 20,28 10,16
Intel® Celeron® D 3,06GHz 1x 512kB 1 532MHz 13,50 13,44
Intel® Pentium® 4 3,20GHz 1x 2MB 1(2HT) 664MHz 13,20 14,59
Intel® Celeron® M 440 1,86GHz 1x 1MB 1 532MHz 17,61 18,02
Intel® Celeron® M 1,70GHz 1x 1MB 1 400MHz 18,67 19,13
Intel® Celeron® 2,66GHz 1x 256kB 1 266MHz 20,02 27,88

CPU_Name CPU Freq L2 Cash Cores# Mem_Freq 1 Thread 2 Threads
Intel® Core™ 2 Duo E8400 3,00GHz 1x 6MB 2 1000MHz 7,16 4,47
Intel® Pentium® DC E5200 2,50Ghz 1x 2MB 2 800 MHz 8,84 5,45
Intel® Pentium® DC T2390 1,86GHz 1x 1MB 2 532MHz 11,39 7,64
Intel® Pentium® D 2,80GHz 2x 2MB 2 800MHz 13,63 8,19
AMD Turion™ 64x2 1,86GHz 1x 512kB 2 532MHz 14,08 8,31
Intel® Core™ 2 Duo T5200 1,60GHz 1x 2MB 2 532MHz 13,92 8,91
Intel® Pentium® 4 3,20GHz 1x 2MB 1(2HT) 664MHz 12,38 8,97
Intel® Pentium® D 2,67GHz 2x 1MB 2 800MHz 15,78 10,42
Intel® Celeron® M 440 1,86GHz 1x 1MB 1 532MHz 12,06 12,23
AMD Athlon™ 64 3200+ 2,01GHz 1x 512kB 1 400MHz 12,09 12,52
Intel® Celeron® D 3,06GHz 1x 512kB 1 532MHz 12,72 12,92
Intel® Celeron® M 1,70GHz 1x 1MB 1 400MHz 13,25 13,75
AMD Athlon™ XP 3000+ 2,17GHz 1x 512kB 1 400MHz 16,89 16,75
Intel® Celeron® 2,66GHz 1x 256kB 1 266MHz 51,19 49,91
AMD Sempron™ 3000+ 1,80GHz 1x 512kB 1 400MHz 81,44 83,13
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ðèðîâàííûõ ñëó÷àéíûì îáðàçîì. Â êîëîíêå 1 Thread îòîáðàæåíî 

âðåìÿ ðàáîòû îäíîïîòî÷íîé ðåàëèçàöèè àëãîðèòìà, â êîëîíêå 2 

Threads — äâóõïîòî÷íîé. Ðåçóëüòàòû óïîðÿäî÷åíû ïî âðåìåíè ðàáî-

òû äâóõïîòî÷íîé ðåàëèçàöèè. Äëÿ âñåõ äâóÿäåðíûõ ïðîöåññîðîâ âðå-

ìÿ ðàáîòû äâóõïîòî÷íîé ðåàëèçàöèè ïðèìåðíî â 1,6 ðàçà ìåíüøå ÷åì 

îäíîïîòî÷íîé. Êîýôôèöèåíò 2 íå äîñòèãàåòñÿ, ïîòîìó ÷òî ïðîöåäóðà 

nth_element() âûïîëíÿåòñÿ îäíîïîòî÷íî è âûïîëíÿåòñÿ îäíîâðåìåí-

íîå îáðàùåíèè ê ïàìÿòè. Íåîáõîäèìî îáðàòèòü âíèìàíèå íà òî, ÷òî 

îäíîÿäåðíûé Pentium 4 ñ òåõíîëîãèåé ÍÒ ïîêàçàë óñêîðåíèå â 1,38 

ðàçà, íåñìîòðÿ íà òî, ÷òî îí èìååò òîëüêî îäíî ôèçè÷åñêîå ÿäðî. Äëÿ 

îäíîÿäåðíûõ ïðîöåññîðîâ (áåç ÍÒ) âðåìÿ äâóõïîòî÷íîé ðåàëèçàöèè 

áëèçêî êî âðåìåíè îäíîïîòî÷íîé (íåáîëüøèå îòêëîíåíèÿ âûçâàíû â 

ïåðâóþ î÷åðåäü òåì, ÷òî èñïîëüçóþòñÿ ðàçíûå àëãîðèòìû). 

ÂÛÂÎÄÛ 

Ðàçðàáîòàíû ìíîãîïîòî÷íûå ïðèëîæåíèÿ äëÿ ðåàëèçàöèè àëãî-

ðèòìà âû÷èñëåíèÿ ãàðìîíè÷åñêîé ñóììû ðÿäà è ñîðòèðîâêè ìàññèâà. 

Ñîçäàííûå ïðîãðàììû ïðîòåñòèðîâàíû íà ðàçëè÷íûõ àðõèòåêòóðàõ 

ÝÂÌ. Íà îñíîâå ñîáðàííîé èíôîðìàöèè ñäåëàíû âûâîäû î õàðàêòåðè-

ñòèêàõ èññëåäóåìûõ êîìïüþòåðîâ è ðåàëüíîìó óñêîðåíèþ ïðîèçâîäè-

òåëüíîñòè âû÷èñëåíèé: 

Áîëüøàÿ ÷àñòîòà íå îçíà÷àåò áîëüøóþ ïðîèçâîäèòåëüíîñòü, êàê 

ñ÷èòàëîñü åùå íåñêîëüêî ëåò íàçàä. Ýòî ìîæíî çàìåòèòü, ñðàâíèâ ðå-

çóëüòàòû, ïîëó÷åííûå äëÿ Intel® Core™ 2 Duo E8400 3,00GHz è 

Intel® Celeron® D 3,06GHz (òàáë. 1, 2). 

×åðåçâû÷àéíî âàæíûìè ÿâëÿþòñÿ ðàçìåð è ïðèíöèï îðãàíèçà-

öèè êýø-ïàìÿòè. 

Ïðîöåññîðû AMD áûñòðåé ðàáîòàþò ñ àðèôìåòèêîé, ÷åì Intel òî-

ãî æå êëàññà. Intel â ñâîþ î÷åðåäü ëó÷øå èñïîëüçóåò ìåõàíèçì êåøè-

ðîâàíèÿ. 

Intel® Pentium® 4 ñ òåõíîëîãèåé Hyper-Threading õàðàêòåðèçóåò-

ñÿ óñêîðåíèåì äëÿ äâóõïîòî÷íûõ ïðèëîæåíèé, íåñìîòðÿ íà òî, ÷òî îí 

èìååò òîëüêî îäíî ôèçè÷åñêîå ÿäðî. 

Âàæíóþ ðîëü èãðàåò áûñòðîäåéñòâèå ïàìÿòè. Ïî ýòîé ïðè÷èíå 

Intel® Celeron® ñ ïàìÿòüþ 266MHz ïîêàçàë çíà÷èòåëüíî õóäøèå ðå-

çóëüòàòû ïî ñðàâíåíèþ ñî ñâîèìè êîíêóðåíòàìè. 

Íà äâóÿäåðíûõ ïðîöåññîðàõ, ðàñïàðàëëåëèâàíèå àðèôìåòè÷åñêèõ 

îïåðàöèé äàåò âûèãðûø ïî÷òè â äâà ðàçà. Â òî æå âðåìÿ, ðàñïàðàë-



 6 (77) 2011 «Ñèñòåìíûå òåõíîëîãèè»  

ISSN 1562-9945 43 

ëåëèâ «àêòèâíûå» îáðàùåíèÿ ê ïàìÿòè, ïîëó÷èì óñêîðåíèå â ñðåä-

íåì â ïîëòîðà ðàçà, äàæå ïðè äâóõêàíàëüíîé àðõèòåêòóðå ïàìÿòè. 

Ïðèðîñò ïðîèçâîäèòåëüíîñòè â öåëîì äîñòàòî÷íî âåëèê; ïðè 

ýòîì, ÷åì íîâåå ïðîöåññîð, òåì ýòîò ïðèðîñò áîëüøå. 
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