JlJabopaTtopHas pabora Nel.
MHoronotouyHas 06paboTKka anemeHTOB MaccuBa

BENELTE

1. PeanusyiTte nocnegoBaTesibHY0 06paboTKy 31eMEHTOB MaccMBa, Hanpumep,
YMHOEHWNE 31eMEHTOB MacCMBa Ha YMCNO. YMCNOo 3N1eMeHTOB MaccuBa 3a4aeTca
napametpom N.

2. Peanusyiite MHOronoTo4YHY 06paboTKy 31eMEHTOB MacCcKBa, UCNO/b3yA pa3gefieHne
MaccMBa Ha PaBHOE YNCI0 SN1EMEHTOB. YMCI0 NOTOKOB 3a4aeTca napameTpom M.

3. BbIinonHuTe aHann3 apPeKTMBHOCTU MHOTONOTOYHOM 06PabOTKN NPU pPasHbIX
napameTpax N (10, 100, 1000, 100000) u M (2, 3, 4, 5, 10). Pe3ynbTaTtbl NpeacTaBbTe B
TabnnuHom popme.

4. BbinonHWUTe aHanu3 3GGEKTUBHOCTU NPU YCIOKHEHUU 06PabOTKM KaxKa0oro aieMeHTa
MaccuBa.

5. WUccnepyite 3pPEKTUBHOCTb pasaeneHuns no AnanasoHy Npu HepaBHOMEPHOM
BbIYUCANTENBHOM CNOXKHOCTM 06PabOTKM 3/1eMEHTOB MacCKBa.

6. WUccneayinte apdeKTMBHOCTb Napaniennsma npu KpyroBom pasgeneHum sN1emMeHToB
MaccuBa. CpaBHUTE C 3GPEKTUBHOCTbLIO Pa3AeNeHuns Nno AnanasoHy.

MeTtoandeckue YKa3aHuA

B paboTe nccnepyetca apPeKTMBHOCTb pacnapaniennBaHnA He3aBUCMMON 06paboTKu
3N1eMeHTOB MaccuBa. B nepBom 3agaHunmn B Kayectse 06paboTKM MOXKHO BbIbpaTb TO AN MHOE
MaTemMaTuyeckoe npeobpasoBaHuMe 3/1eMeEHTOB MAcCKBa:

for (int i=0; i<a.Length; i++)
b[i] = Math.Pow(a[i], 1.789);

MHoronoTtoyHaa o6paboTka peanusyeTca ¢ nomouwbto o0b6bektoB Thread. Ha
MHOroslepHOM CMCTEME MHOTOMNOTOYHasA 06paboTKa NPMBOAUT K NAPaNNeIbHOCTM BbINONHEHMS.
Knaccbl gns paboTbl ¢ NOTOKaMM PacnoioXKeHbl B NPOCTPAHCTBE UMeH System. Threading.

Ons co3pgaHua NoToka HeobxoAMMO yKasaTb MMA paboyero meToaa NOTOKA, KOTOPbIM
MOXET ObITb peann3oBaH B OTAENbHOM K/1acce, B I1aBHOM KNacCe NPUAOKEHMA KaK CTaTUYECKUIA
mMeTon uAuM B BuAe nAmMb6Aa-BblparkeHua. MeTog nNOTOKa /ANMBO He NPUHMMAET HUKAKMUX
aprymeHToB, ANMBO NPUMHUMAET aprymeHT TuMna object. 3anyck NOTOKa OcyWwecTBAAeTcA
BbI30BOM meToaa Start.



class Program

{
static void Run (object some data)
{

int m = (int) some data;

}

static void Main ()

{

Thread thr = new Thread (Run);
thr.Start (some data);

JoxaaTbca 3aBepLlueHun pa6OTbI NOTOKOB MOHO C MOMOLLbIO meToaa Join:

thrl.Join(); thr2.Join ()

B dYHKUMM NOTOKa HEOBXOAMMO NPEeayCMOTPETb BO3MOMKHOCTb pa3bueHns granasoHa
0.. (N-1) Haumucno notokos nThr. Mpu 3anycke NOTOKa B KaYecTse aprymeHTa nepeaaeTca
NMbo «MHAEKC MOTOKa», onpeaenstowmii 061acTb MaccnBa, KOTOPbI 0bpabaTbiBaeTcs B JaHHOM
NOTOKe, MO0 Haya/ibHbIM U KOHEYHbI MHAEKCbl MaccuBa.

MHoronoto4yHoe BbINOJIHEHUE 6y,CI,ET napannenbHbiMm Npun Haandnm B BbIYNCANTENBHOWN

cncreme HeCKOJIbKUX npoueccopos (ﬂp,ep npou,eccopa). Yucno npoueccopoB MOXKHO y3HaATb C
NnoOMOoLubio CBOWCTBa:

System.Environment.ProccessorCount;

MapannenbHoe BbINOJIHEHUE BbIYUCAEHUIN TAKXKE MOXKHO pPeasn3oBaTb C MOMOLLbIO
Knaccos 6bubamotekm TPL (Task Parallel Library). Knaccel 6ubanoteku
pacnonaratotca B MNPOCTpaHCTBE MMeH System.Threading.Tasks. MNapannenbHoe
BblUMCNEHME Onepauui Hag 31eMeHTaMM UMKAQ BbIMOJIHAETCA C MNOMOLLbI0 MeToaa
Parallel.For:



Parallel.For (0, a.Length, i =>
{ b[1] = Math.Pow(al[i], 1.789); 1});

Ona aHanunsa nponssoauUTEeNbHOCTM MOCAE[0BaTEe/IbHOIO U NapannenbHoro BbINOJHEHUA
MOHO MCNONb30BaTb NepemeHHble TunNa DateTime . Hanpumep,

DateTime dtl, dt2;

dtl = DateTime.Now;

// BEI3OB BEIYMCJINTEJIEHOM INPOLENYPEl;

dt2 = DateTime.Now;

TimeSpan ts = dt2 - dtl;

Console.WritelLine ("Total time: {0}", ts.TotalMilliseconds);

Taxxe MOXHO MCIOJNb30BaTh 0O0BexT Stopwatch npocTpasHcTBa
System.Diagnostics:

Stopwatch sw = new Stopwatch() ;

sw.3tart () ;

// BBEI3OB_BEIYMCJIMTEJIEHON INPOLEOYPEl;

sw.Stop () ;

TimeSpan ts = sw.Elapsed;

Console.WriteLine ("Total time: {0}", ts.TotalMilliseconds);

Mpy oueHKe nNPOU3BOAUTENBHOCTM HEOBXOAMMO Yy4ecTb, YTO BPEMSA BbINOAHEHUA
aNropuTMa 3aBUCUT OT MHOXKECTBa MapameTpoB. [03TOMy KenaTeNbHO OLEeHWMBaTb cpeaHee
BPEMSA BbINONHEHUSA NPU HECKONIbKMX NPOrOHax aNropmuTtmMa, UCKYasa NepBblii pa3orpesatoLmii
MPOroH.

3bPeKTMBHOCTL NAPANNENbHOrO anroOpUTMA CYLLECTBEHHO 33aBUCUT OT 3/1EMEHTOB
Maccu1Ba, YMCa NOTOKOB, C/IOKHOCTM MAaTeMaATUYECKON GyHKUMK U T.4. CheayeT yunTbiBaTb, YTO
npu manom obbeme 31€MEHTOB MacCMBa, HaKNaZHble PAcxoAbl, CBA3aHHbIE C OpraHuW3auuen
MHOrOMNOTOYHOW 06pPabOoTKM, NPEBbLILWAT BbLIMIPbLIW OT MapannenbHoCcTM 06paboTku. Mpwu
nocnefoBaTe/IbHOM BbIMOJHEHUM NPUMUTUBHOWM UMKAMYECKON 06paboTku bbicTpoaeinicTene
[LOCTUTaeTca 3a cHeT ONTUMANbHOIO UCMONb30BAHMA KILW-NaMATH.

BbINonHAA aHaNM3 3aBUCUMOCTU BbICTPOAENCTBMA OT YNCNA NOTOKOB, C/leayeT YUnUTbIBaTb
4yucno saep npoueccopa. YeennyeHme Ymcaa noTOKOB CBEPX BO3SMOMKHOCTEN BbIUMCIUTENbHOM
CUCTEMbBI MPUBOAUT K KOHKYPEHLLMM NOTOKOB U YXYALLIEHWNIO BbICTPOAENCTBUA.

YcnoxHeHne 06paboTKM 31eMeHTOB MAccMBa NpeasaraeTca peasm3oBaTb C MOMOLLbIO
BHYTPEHHero uuMKna. Hanpumep,

for (int i=0; i<a.Length; i++)
{
// OBpaboTka i-3JemMeHTa
for (int j=0; j < K; Jj++)



b[i] += Math.Pow(a[i], 1.789);

K—napameTp «cnoxxHocTM». YBennumsas napametp K, Habntogaem nosbiweHne appeKTMBHOCTH
napansesibHo 06paboTKM NPU MeHbLIeM 0O bEME MacCcUBa YMCEN.

B paccmoTpeHHbIX BapuaHTax 06pabOTKM BbIYMCAUTENBHAA Harpyska Ha KaxKaom
nTepaLmMm OTHOCUTENBHO OANHAKOBA. B cuTyaumsax, Korga BbluMCUTEIbHAA HAarpysKa 3aBUCUT OT
WHAEKCa 3N1eMeHTa, pa3aeneHne MacCcMBa Mo PaBHbIM AMana3oHam MoxKeT bbITb He 3pdeKTUBHO.
PaccmoTpum cneaytowmin BapuaHT 06 paboTku:

for (int i=0; i<a.Length; i++)
{

// ObpaboTka i-sjemeHTa
for(int j=0; j < 1i; J++)
b[i] += Math.Pow(al[i], 1.789);

BbluncnuTenbHas Harpyska npu obpaboTke i-aiemeHTa 3aBMCUT OT MHAEKca i. O6paboTKa
HayaNbHbIX 31EMEHTOB MacCMBa 3aHMMAET MeHbllee BPeMS NO CpaBHEHUIO ¢ obpaboTKol
nocnegHuUx asnemeHToB. PasgeneHune gaHHbIX NO AMaNa30oHy NPUBOAUT K HecbanaHCMPOBAHHOM
3arpysKe NOTOKOB N CHUXEHWNIO 3PPEKTUBHOCTU pacnapannennBaHms.
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OAHVMM M3 NOoAXO40B K BblPaBHUBAHMIO 3arpy3kn MOTOKOB ABAAETCA MPUMEHEHUEe
KPyroBon AeKoMmnosnuuu. B cnyyae AByX MOTOKOB MOJlyYaem TaKyl CXemy: Nepsblii MOTOK
obpabaTbiBaeT BCe YETHbIE 3/IEMEHTbI, BTOPOI NOTOK 0b6pabaTbiBaeT BCe HEYETHbIE 3/1EMEHTHI.
Peanusyiite Kpyrosyto A4eKOMMNO3NLMIO 419 HECKOIbKMX MOTOKOB (6onblue AByX).



