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KnnenT-cepsepHoe nNpuaoKeHue AN yNPasNeHua BbIMUCAMTENLHLIM NPOUeccom AO0/MKHO
COCTOATL M3 ABYX HaCTeN: KAWEHTAa W CepBepa, KOTopuie AO0/MKHLI 00pa3oBbiBaTh eAWVHYIO
pacnpPeAeneHHyI0 BLIMUC/IMTENLHYIO cucTemy 06navHoro Tuna.

CepsepHoe npunoxenue A0MKHO obecneunsats 0AHOBPEMEHHOE NOAKNIOYEHNE HeCKO/bKNX
K/IMEHTOB.

KnveHTCKoe npunoxeHue A0/mKHO obecneunsatb noaknioveHue k cepeepy (nopt u IP cepsepa
BBO/IATCA B OKHE K/AMEHTA) U MMEeTb BO3MOXHOCTL OCYIEeCTBUTL OTKNKUEeHMEe OT cepsepa B
N0HON MOMEHT.

B OKHE CepBepHOro NPUIOKEHUs 0/eH 0TOOPaXaTbCtA NPOTPECe PEWEeHNs BbIMNCANUTE/IbHON
33/1a4M U NPUMEpPHOe BPema, OCTaBLIEECA A0 €€ PEWEHWA C YYeTOM TeKylen CKOpPOoCTy
BLIYMC/IUTENBHOTO NPOUECCa, a TAKKE YKa3biBaTbCA CNUCOK NOAKMOYUBLUMXCA KAUEHTOB U
AMana3oH MHTerpupoBaHuA.

[N KaKAOTO KAMEHTa A0MKHA ObiTb NPEAYCMOTPEHA BO3MOXKHOCTL YKA3aHMA NpeAensHo
AONYCTUMOTO YPOBHA MCNO/BI0BAHNA BLIYMCANTENLHBIX PECYPCOB (NPOLECCOPHOTo spemenu) B
npouenTax. CooTeeTCTBYIOWEe 3HAUEHUE BBOAUTCA HA CepBepHON CTOPOHE,

Knactep AO/MKEH PelWwaTth 3a/avy BLIMUCAEHUA ONPEAE/IeHHOTO umerpanaj'\/;dx, war=

0,0000005
[LNs MHTETPUPOBAHMA AO/MEH MCNONBIOBATLCA METOAOM CPEAHNX NPAMOYIO/IbHUKOB.

Mpunoxenus (KAMEHT u cepsep) AOMKHLI 0613aAaTL UHTYUTUBHO NOHATHLIM rpaduueckum

uHtepdencom,
[ina o6meHa AaHHBIMKM MCNO/Bb30BaTL NPoTokon TCP/IP u Gubanoteka WinSock.

10) A3bik nporpammuposanua C++, cpeaa paspabotku Microsoft Visual Studio.
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BBepeHue

BrICOKOIPON3BOANTENBHBIE BEIYUCIEHUS IPUXOAAT HA IOMOIIb B TEX CIIy4asX,
KOTJIa HY’)KHO COKPATUTh BPeMsl pacu€TOB WM OIYYUTh TOCTYI K OOJIbIIEMY 00bEMY
namatu. Hampumep, Bamia nporpaMMa MOXeT IPOBOAUTH HEOOXOIMMbIE BEIYMCIICHUS
B TEUEHHE HENIEIIA, HO BaM HYKHO IIOJIYYUThb PE3YJbTaThl 3aBTpa. Ecnu pazmenuts oty
MpOrpaMMy Ha 4YacTU W BBIIOJHATh KAXKIAYHD M3 HHUX HA OTACIBHOM Y3J€E, TO
TEOPETUYECKH MOYKHO YCKOPHUTH PACYEThl MPOMNOPLMOHAIBHO YHUCIY BOBJICUEHHBIX
y3510B. HO 3TO TONBKO TeOpeTHyecKH, a Ha MPAKTUKE dTOMY BCErJa 4TO-TO MEIIAET.
TyT cTOUT yHOMSIHYTh W JAPYTOM Cllydaid, KOT/a Bailla mporpaMma TpedyeT O0bIIoi
00BEM onepaTtuBHON namMaTu. Hanpumep, B BalieM KOMITbIOTEPE YCTAHOBIIEHO TOJIBKO
4 T'6 omepaTUBHOUN MaMsTH, HO ISl pacu€ToB HYKHO XoTs Obl 64 I'6. B cucremax
BBICOKOIIPOU3BOJUTEIIBHBIX BBIYMCICHUN HAa KaXKIOM Y3JIE YCTaHOBJICHA IaMATh
onpenenéHHorn EMKOCTU. Tak ecinu KaxaoMy y3iy JOCTYnHO 2 I'0 mamsiTH, TO onsiTh
’KE MOXKHO pa3feluTh nporpamMmy Ha 32 4acTu, Kaxzaas U3 KOTOpBIX Oyzer
BBITNIOJIHATHCS. HA OTIEIBHOM Y3Jie, OyJeT B3aUMOAEUCTBOBATh C IPYTMMH YaCTIMH,
OOMEHHBATHCS JTAHHBIMU M, B KOHEUHOM HTOTE, MporpaMMa B LEIOM OyleT UMETh
nocTyn K 64 I'6 mamsartu.

N3 3TOro npumMepa noHsITHO, YTO BEICOKOIIPOU3BOIUTEIIBHBIE BBIYUCIEHUS — 3TO
BBIYKCIICHHS, TPOBOJMMBIE HAa KOMIIBIOTEPHBIX CHUCTEMAX €O CleUUuPUKaIUIMH,
KOTOpBIE€ 3HAUUTEIHHO MPEBBILAIOT OOBIYHBIE KOMITBIOTEPHL. DTO MOHATHE JOBOJIBHO
YCIIOBHOE. CymecTByroT rapajuleiibHbIE, pacrpenenéHHble
BBICOKOITPOM3BOIUTENIbHBIE BHIYMCIIEHUS, a TAK)KE UX KOMOMHALIUH.

[lapanyenbHble BBIYMUCIEHUS MPEAYyCMATPUBAIOT pPa3pabOTKy Mporpam,
KOTOPBIE BO BPEMS UX BBIIOJHEHUS MPEACTABISIIOT COOOM HECKOIBKO MapaieIbHbIX
U B3aUMOJCHCTBYIOIIMX MEXay coboil mporeccoB. Hampumep, MoaenupoBaHue
XapaKTEPUCTHK SYEHKU COJIHEUHOM OaTtapen npeaycMaTpUBaeT B3aUMOICUCTBHE TPEX
MOJEJIEN ONUCHIBAIOIINX: IEPEHOC HOCUTENEH 3apsi/ia, pacpOCTPaHEHHUE NaAalOIIEero
CBETa BHYTPH SUCHKH, TeMIepaTypHble 3PPeKThl, pacTsLKeHUe-cxxaThe. Tak mepeHoc

HOCHUTEJIeH, PACTsDKEHHE-C)KaThe W ToKa3aTelb MPeIOMJICHUs] MaTepuana, KOTOPBIH
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MCIMOJIB3YETCSI B ONTUYECKON MOJIENM MaJarollero CBETa, 3aBUCIT OT TEMIEPATyphl U
MOJIEJIN, OTMCHIBAIOIINE 3TH 3P HEKTHI, TODKHBI B3aMMOJISHCTBOBATH JAPYT C APYTOM B
nporiecce pacuyéta. UToObl YCKOPUTH Pacu€Thl MOXKHO KOJI MOJIEIH OIHUCHIBAIOIICH
TPAHCIIOPT HOCHUTEJIEW BBINOJHATH HAa OOHOM Yy3JI€, KOJI OTBEYAOIIUMK 3a
pacpoCTPAHEHHUE CBETA — HA APYTOM, TEMIIEPATYPHYIO MOJIENb — HA TPETHEM, U TaK
nanee. To ecTh, y3J1bl OyyT BBIMOJHATH B3aUMOJICUCTBYIONIHE PAacUEThl apalIeIbHO.

Pacripenenénnbie BBIMUCICHUS PEAYCMATPUBAIOT UCIIOJIb30BAHNE HECKOJIBKHX
HE B3aMMOJICUCTBYIOIIUX APYT C APYTrOM Y3JIOB U IpolieccoB. OUeHb 4aCTO B TAKOM
CJIy4dae BBIIIOJHAECTCA OJWH U TOT € KOJ Ha pa3HbIX y3lax. Hampumep, HaMm HYKHO
OIICHHUThH PACTHKCHHE U CIKATHE TOU Ke STUYEHKH COTHEUHOUM OaTapen B 3aBUCUMOCTH OT
TeMmIieparypsl. B TakoMm ciydae, Temriepatypa — BXOAHOW MapaMeTp MOJAEIN U OJIUH U
TOT K€ MPOTrPaMMHBIN KOJ 3TOW MOJEIN MOHO BBINOJHUTH HA PA3HBIX y3/1ax JJis
Pa3HBIX 3HAYEHUHN TEMIIEPATYPHI.

Bribop mexay pacnpeneléHHbIMH U TapaUIeIbHBIMM pacy€TaMH 3aBHUCHUT OT
OpraHu3alliy IPOrpaMMHOI0 KOJIa, UCTIONB3YEeMOro JIJIsl pacu€ToB, caMoil (pru3nyecKou
MOJICJIM, JOCTYIIHOCTH CHUCTEM BBICOKONPOM3BOAMUTEIBHBIX BBIYUCICHUN IS

KOHCYHOI'O ITOJIb30BAaTCJIA.



1 NMocTaHoOBKa 3agayuu

Heobxoaumo pa3paboTaTh KIMEHT-CEPBEPHOE MPUIIOKEHHUE IJIsl YIpaBiICHUS
BBIYHMCIIUTEIBHBIM MPOLECCOM JOHKHO COCTOATh U3 IBYX YaCTEW: KIMEHTa U CEpBEpa,
KOTOpbIE JIOJKHBI OOpa3oBbIBATh E€IUHYI0 pPACHpPENENICHHYI0 BBIYUCIUTEIbHYIO
cucremy obaynoro tumna. O0e yacTu (KIMEHT U cepBep) JOKHBI UMETh UHTYUTUBHO
noHsATHRIM ~ uHTepdeiic. CepBepHOoe  NPHIOKEHUE  JOJDKHO  00€CIeurBaTh
OJTHOBPEMEHHOE TOJKIIOUYEHNE HECKOJIbKUX KIUEHTOB M OTOOpakaTh MpoOrpecc
pELICHNs] BBIYMCIMTEIBHON 3a7a4i, IPUMEPHOE BPEMs, OCTABIIHUECS JO OKOHYAHHUS
pPELIECHHs] C YY4ETOM TEKYIIEW CKOpOCTH pelleHus. B CBOI0 oudepenb KIMEHTCKOE
NPUWIOKEHUE JIOJDKHO OOECreynBaTh MOJKIIOYEHHE W OTKJIIOYEHHE OT cepBepa, a
TAaK)KE€ JIOJDKHA OBITh TNPEAyCMOTPEHA BO3MOXHOCTb YKa3aHUA MPEAeiabHO
JOIYCTUMOI'0 YPOBHS MCIOJIB30BAHMS BBIYMCIIUTEIBHBIX PECYPCOB (IIPOLECCOPHOIO
BpeMeHH) B mporeHTax. COOTBETCTBYIOIIEE 3HAYEHHWE BBOJUTCS HA CEPBEPHOMU
cTOopoHe. [[s1 3TOro Hy»XHO OIpPEAETUTh 30HBI BBOAA HEOOXOOUMBIX JUIsl PaOOTHI
OporpaMMbl JaHHBIX M O0JacTh BBIBOAA MHGPOpPMAIMM O COEOUHEHHH, O XOJIe
BBINIOJIHEHUS BBIYMCIICHUI U IPYTUX TPeOyeMbIX JaHHBIX.

HporpaMMa HOJIDKHA BBIIIOJIHATE BBIYHCICHUC OIIPCACICHHOI'O HHTCIpalla

I\/;dx METOJ/IOM CPETHUX MPSAMOYTOJILHUKOB. J1J1s1 BEIOJIHEHUS JAHHOTO TpeOOBaHUS

HEO0OXOIMMO PeaIn30BaTh AITOPUTM BBIYUCICHUM 10 COOTBETCTBYIOIICH hopmyIIe.



2 Bbi6op peweHus

JUiss  HamucaHus ~ JaHHOM  mporpaMMbl  OyJeT  HMCHOJIb30BaH  S3BIK
nporpammupoBanus Cut++. A3k Cu++ sBISIETCS OJHUM M3 HAuMOOJIee BAXKHBIX U
NOMYJISIPHBIX ~ SI3BIKOB ~ MporpammupoBaHusi. Ero wucmnons3oBanue Bce Ooliee
pacmmpsaeTcs, MOCKOJIbKY 4YacTO MPOTrPaMMUCTBI MPEANOYUTArOT si3blk Cut++ BceMm
JIpYTUM s3bIKaM IIOCJIE€ MEpBOro 3HaKoMcTBa ¢ HUM. OH BKJIIOYAaeT B ceds Te
YOPaBISIOMIME KOHCTPYKI[MM, KOTOPBIE PEKOMEHIYIOTCSI TEOPETHYECKHM U
IIPaKTUYECKUM IpOorpaMMUpoBaHueM. Ero cTpykrypa mnoOyXaaeT MnporpaMMHCTa
UCIIOJIb30BaTh B CBOEH paboTe HUCXOJAIIEE MPOCKTUPOBAHHUE, CTPYKTYPHOE
IPOrpaMMHUPOBAHUE M MOLIATOBYI0 pa3pabOTKy Mojayiei. Pe3yinbraroM Takoro
NOJAXO0/a SIBJIAETCS HaJeXHas M uuTaemas nporpamma. Crtpykrypa s3bika Cut+
MO3BOJIIET HAWIY4IIUM OOpa3oM HCIIOJIb30BATh BO3MOYKHOCTHU COBpeMEHHbIX DBM.
Ha sa3pike Cu++ mporpamMmbl OOBIMHO OTJIMYAKOTCS KOMIAKTHOCTBIO M OBICTPOTOM
ucnosiHeHus1. [Iporpamma, HanncanHas Ha CH 11 OTHOW BBIYMCIIMTEIIBHOM CUCTEMBI,

MOXET OBITh IepeHeceHa ¢ HeOOJIBIIMMHU H3MEHEHUsSIMH (KWiu BooOIe 0e3 HUX) Ha
ApYyryto.

B kauecTtBe cpenpl mporpaMMHUpOBaHUs ObLT BHIOPAH MPOTPAMMHBIA MPOAYKT

Microsoft Visual Studio 2017.

Paspaborannass mporpamMmma COCTOMT U3 JBYX OTIENBHBIX MPHUIOKCHHIA:
KJIMEHTCKOTO MPUIJIOKEHUSI U CEPBEPHOTO MPUITOKECHHUSL.

B kauecTBe si3b1Ka IpOrpaMMUpPOBaHUs ObLT BEIOpaH 51361k C++.

B kauectBe cereBoit OmOmmoreku ObLI1 BhIOpaHa OubimoTeka WinSock or
Microsoft. bubnmroTeka NojepKUBaET MOCTPOCHUE CETEBOTO B3aUMOJCHCTBHUS IO
mmpokoMy Habopy ceteBbix mpoTokonos (TCP, UDP u np).

Ha sTane npoextupoBaHusi mporpaMMbl ObUTIO IPUHSITO PEIICHUS PEaM30BaTh
nporpaMMy B OOBEKTHO-OPHEHTHPOBAHHOM cTuiie: nenenre [1O Ha COBOKYITHOCTB
KJIACCOB TTIOMOTAET MHKAICYJIUPOBAThH JIOTUKY ITPOTPAMMBI, TPOTPAMMHBIE ITApaMETPhI
OMOMMOTEK, YTO 3HAYUTEITHHO YMIPOIIAET Pa3pabOTKy MOI0OHOTO MPHIIOKEHHUS I10

CpPaBHEHMIO C (DYHKIIMOHATBLHBIM CTHUJIEM.
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BO3MOXHOCTD YIpaBJICHUSA

ITone30Baremnto OyaeTr  mpemocTaBiicHa
BBIYHCIICHUSIMU Ha CEPBEPHON CTOPOHE, 3a/JaBaTh MapameTphbl 3ajad (Auama3oH) u
MOJIKJTFOYATh/OTKIIFOYAaTh KIUEHTCKOE IMPHIOKEHHE IMOCPEACTBOM 3JIEMEHTOB BBOJIA
«KHOTIKa» W «TeKCTOBoe mosie». Jlyis ornaaku OyaeT BBENEH JIOT COOOIICHMIA,
coOuparomuii UHPOPMAIUIO OT NPOTPAMMBI TPU TOCBUIKE COOTBETCTBYIOIIETO
COOBITHS.

Kaxxmomy o0BbekTy OyneT BbIZEICHA OTACTbHAS HUTH JJIS YCKOPEHUS padOoThI
porpaMmMbl M OOECIICYCHHUS ACHMHXPOHHOM pEaKIMW Ha pa3IMYHbIC COOBITHSA,
BO3ZHHKAIONIME B TpoIecce (PyHKIIMOHUPOBAHMS TMporpamMMmbl. CIpOeKTHpOBaHHAS

auarpamMma KiaccoB it cepBepHoro (Pucynok 1) m ximumentckoro (PucyHok 2)

IMPUIIOKCHUA IIPCACTABIICHA HUKC.

Controller

MainWindow

+ busy

+log()

+ updateTextOnUI()
- ui_busyState()

- ui_readyState()

- threads
- clientsCount

+log()

+ runServer()

+ runTasker()

+ newConnection()
+ runCalculations()
+ resultIsReady()

Server

- socket
- socketAddress

e

Tasker

-a
-b

- step

- vector<Packet>

+ work()

- initWinSock()

- initSocket ()

+ newConnection()

+printinLog()

- readSettings()

+ prepareData()

+ preparePacket()

+ recalculatePacket()
+ addResultPart()

+ taskerlsReady()

Connection

- socket

+ getPacket()

+ calculatePacket()
+ packetlsLost()

+ resultisReady()
+ work()

Pucynok 1. /IlnarpamMma Ki1accoB CEpBEpHOTO MPHIIOKEHUS

MainWindow

busy

updateElement()

log()

connectToServer()
disconnectFromServer()

Slave

threads
clientsCount

log()
communicate()
calculate()
resultisReady()

Pucynok 2. /IluarpamMma Ki1acCOB KIHEHTCKOTO TPHIIOKECHUS
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3 OnucaHue pa3paboTKM nporpamMmmbl

Pa3paboTka nmporpaMmbl Hadanack ¢ pa3paboTKH paboyei JTOTUKHU MPHUII0KEHUS,
nocne 4yero Obul qo0aBieH rpaduueckuii uHTEpdEic. ITO MO3BOIUIO K MOMEHTY
Hanucanusi MHTepdeiica NPUIOKEHHS YIPaBIsATh COCTOSHUSMH TpPOrpaMMbl 0e3
JIOTIOTHUTEIBHBIX CPEACTB OTJAJIKH, IapaMeTpoB KOMAaHIHOH CTPOKH H JIp.
Jlnarpamma akTUBHOCTEH it cepBepHOoro (Pucynok 3) u kinuentckoro (PucyHok 4)

IMPUIIOKCHUA IIPCACTABIICHA HUKC.

Havano

3anyck cepeepHOro
NPUNOXKEHNA

OKnpgaHue ot
nonb3oBaTens 4eicreni

A

HaxaTta KHonka
3aKpbITUA
NPUIONKEHNA?

Hakata KHOMKa
OTNPaBKM 3a4aHMA?

HeT|

HeT -
” A

-

O6HoBNEeHME 3HaYeHuUA
pesynbtata B Ul

na

BBeneHbl KOppeKTHbIe
npesenbl MHTErPUPOBaHNA
M Harpysku LN

-

A

ﬂ)@weH AaHHbIMU Mexay
»| KAMEeHTaMKu 1 cepBepom
ONA peleHna nHTerpana

MoAroToBKa AaHHbIX ,u,n]
BbIUMC/IEHMA MHTErPasia

Pucynok 3. /Inarpamma esTeIbHOCTH JJI1 CEPBEPHOTO MPUIIOKEHHUS



Hauano

WHnumanmzauma
KIMEHTCKOro coketa

OxuganHue ot

nonb30oBaTens AencTeui

Haxata KHonka HasaTa KHOMKa
NOAK/IOHE HUA K paspbiBa
cepsepy? coefMHeHuna?

Her
»
Jit}
Jit}

Pa3pbiB coeanHeHus C
cepsepom

- S —

Y

3apaHHble
napamertpsl
KOppeKTHble?

YcTaHOBKa coeguHeHUA ¢

3aKpbIThe coKeTa
cepBepom

7
PI/ICYHOK 4, I[HarpaMMa IATCIIBHOCTHU IS KIIMCHTCKOI'O IIPUJIOKCHUA

C ucnonp3oBanueM ondmorexkn WIiNnS0oCK ObuUT peann30BaH KITMCHT-CEPBEPHBIi
KOJI C IOICPKKON coenuHeHus 1o nmpotokosry TCP/IP. IIporpaMMHBIi COKET CO3/1aH
¢ ucnoib3oBanueM ¢ynkiuu Socket() u crpykryper SOCK_ADDR, coaepskarieii
HACTPOMKHU CEPBEPHOTO COKETA.

Hanee Obul peanu30BaH AJTOPUTM BBIYUCICHHUS OMNPENEICHHOrO WHTErpasia

J'\/;dx METOJIOM  CpPEJHUX  TMPSMOYTOJbHUKOB C  y4eToM  TpeOoBaHUs

MHOTOITOTOYHOCTH. 3aTeM OblT 100aBJI€H MEXaHW3M OTpaHUYCHHS MPEeeIbHO
JOMYCTUMOT'O YPOBHSI HUCIIOJB30BaHUS TMPOLIECCOPHOTO BPEMEHM Ha CTOpPOHE
CEPBEPHOTO MPUIIOKEHUs. Peanu3aius BerurucaeHus: onpeIeIEHHOro HHTerpaia Obuia
BBITIOJIHEHA C UCITOJIb30BAaHUEM YK€ MMPOBEPEHHBIX paHHEE HAPAOOTOK.

OxugaHue HOBBIX COCIMHEHUW OBbUIO BBIJICJICHO B OT/ACJIBHYIO HUTh,
CUTHAJIU3ALMS O HA4YaJIe BBIYUCICHUI — aCHHXPOHHAS.

[Tonyuennass nuarpamMma TOCJIEAOBATEILHOCTEH MpPOrpamMMBbl MpeCTaBIeHA

ke (Pucynok 5).
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KAMEHTCKOE NpUnoXKeHne CepBepHOe MPUNOKEH ne CepBepHOe NPUOKeH ne CepBepHOe NpUOKeH ne CepBepHOe NpUOKeH ne

CurHan «Send task»
| CurHan pasgenenus

| « |
| [ManasoHa Ha yactu |
CUrHan rotoBHOCTU K <
| paboTe |
<
<
| OTnpaBKa naketa |
>
MakeTbl cyacTamMK
3agjaum <
< MNakeT c3agaveit |
> |
>
Y
>
PesynbTathl BbiMCneHmA Pe3ynbTaTbl BblUMCAEHUA Pe3ynbTaT BbluMCNEHUA |
Ha 3a4aH HbIX MHTEpBanax Ha 334aH HbIX MHTEPBANAX WHTerpana |
»
>

>

O6HOBNEHME 3HAYEHUA B
nore cepsepa

Pucynok 5. /Inarpamma nociaeaoBaTesIbHOCTEN KIIMEHT-CEPBEPHON TPOTrPaMMBI
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4 OnucaHue nporpamMmmbl

[Tocrne 3amycka BBIYUCIICHUH CepBep BRIIAET CUTHAN O HaYalle BEIYMCIICHUN IS
pacnpenenuTens 3amad. Pacmpenenutens 3agad coOupaeT MpelyCTaHOBJICHHBIC B
3aroJIOBOYHOM (haiisie mapaMmeTpsl HHTerpaia (Iar, KOJMIeCTBO TAaKeTOB B pacuéTe Ha
OJTHOTO KJIMEHTA), AUAla30H YUTACTCS] U3 COOTBETCTBYIOIIETO MOJS B rpaduueckoM
untepdeiice. B ToMm ciydae, eciau auama3oH WHTETPUPOBAHUS KOPPEKTHEIMH,
nepenaéTcsl CUTHAI OTACTBHBIM COCIWHEHUSM Ui WHUIUUPOBAHUS OOIICHHS C
KITUECHTaMH.

Kaxnoe coenuHeHne MokeT 3a0paTh OYEpETHOW IMAKeT W BBITECHUTH U3
ouepenu ero Homep. B ToMm ciydae, eciu KIMEHT HE CMOMKET MPOCUUTATh JaHHBIN
MakeT, CepBep BEPHET €ro HOMEp B oduepeAb y pacmpenenurtens. To ecTh, mpu
clieyroleM oOpallleHuu APYyroe COeAUHEHNE OIYYUT TOCTYI K JAHHOMY MAKETy.

Brruncnenus OynyT c4UTaTh OKOHYEHHBIMU, KOT/[a 00111e€ KOJTUYECTBO MMAKETOB
OyZeT paBHO KOJMYECTBY IMOCUUTAHHBIX MakeToB. Ilocne saToro B sor cepsepa Oyxaer
BBIBE/ICH MTOJIYYE€HHBIN pe3ysIbTaT BEIUMCICHUH.

KnuenTckoe mnpuioxeHHe MOTy4daeT MakeT AAHHBIX B BUAE CTPYKTYpPHI M3
nuana3oHa, ypoBHs 3arpy3ku LI u koga koManabl (HEOOXOJUMO CUMTATh MAKET U
CllaTh OTBET WJIM HET). Berumcienue BenéTcss B MapalljieNIbHBIX HHUTSX, PE3yJbTar
coOupaercs B pOAUTEIHCKON HUTH U OTIIPABIISIETCS CEPBEPY IO COKETY.

I'paduueckuit uHTEpdEIC KIMEHTCKOTO OKHa MPEJCTaBIseT U3 ceds Habop
AJIEMEHTOB 711 BBoAa TekcToBoi nHdopmanuu (IP agpec cepsepa, nmopt cepsepa) u
KHOIIKY JUIsI OJIKJIFOUEHUS K cepBepy. B ToM citydae, eciin HE0OX0AUMO OTKIIOUUTHCS

OT CEPBECPaA, IMOJIL30BATCIIb MOKCT HAXKATh HAa JAHHYIO KHOIIKY ITOBTOPHO.
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I[HarpaMMa BAapHUAHTOB HCIIOJIB30BAHHUA KHHGHT-CepBepHOﬁ IMporpaMmabl

npejacTapiieHa Hke (PucyHnok 9).

3amyck cepBepa

YcraHoBKa mara
UHTEIPUPOBAHUS

3amycKk BEIYUCICHHS

YcTaHoBKa HpOLEHTA
3arpysku LII1 xiuenta
[Monb3oBarens 1

IIpepriBanne
BBIYHCIICHHSA

Brixon

O

Kiment

3amyck KJMeHTa
A Ycranoska IP cepsepa

[Tonxmouenune

YcranoBka nopra
cepaepa

: \

3amyck BbIYUCICHUS
TTons3oBarens 2

Boixon

il

Pucynok 6. /Iluarpamma BapraHTOB HCTIOB30BAHUSI KIIMEHT-CEPBEPHOM MTPOTPAMMBI
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5 OTnagka n TectupoBaHune

B kauectBe cpeanl pa3paboTku ObLia BeIOpaHa mporpamma Microsoft Visual
Studio 2015, koTopast conepkuT B cede Bce HEOOXOAUMBIE CPENICTBA ISl Pa3padOTKH
U OTIaJKU MoAyJedl u mporpamm. s OTIagku HOporpaMMbl HCHOJIb30BAINUCH
pa3inyYHble WHCTPYMEHTBI: TOYKAa OCTAaHOBKM, IIOIIArOBOE BBIMOJIHEHHWE KOJA
IPOrpaMMBbl, AHAJINW3 COAEPKUMOIO TJOOANbHBIX U JIOKAIbHBIX IE€PEMEHHBIX,
pe3ysbTaThl paboThl HEKOTOPBIX (PYHKIIMMA.

TectupoBanre mpoBOAUIOCH B paboueM MOpSAKE, B Mpolecce pa3paboTKu U
1ocjie 3aBEpIICHUs HamucaHWs mporpammel. B mpouecce TecTMpoBaHus ObLIO
BBISIBJICHO H HWCIOpPABIEHBI OIMMOKW, CBSI3aHHBIE C TOACYETOM HWHTErpana,
OTpaHUYEHHUEM 3arpy3KHu IpoIeccopa U MOAKIIOUEHUEM K CEPBEPY.

Huxe npuBeneHs! pe3yapTaTsl paboThl IporpaMmsl (PrucyHok 6) u ctopoHHero
npuioxenus (PucyHok 7). Eciu cpaBHHBAThH pe3ysibTaThl padOTHI HAIIIEH MPOTrPaMMBbI

N CTOPOHHCTO IMPUITOKCHHA, TO MOJKHO CACJIATh BBIBOI, YTO PC3YyJIbTAT BCPCH.

ot o || = | R

WSAStartup succesfull LimA 7

Create socket succesful .

Server start warking LmB 10

Connected client IP: 127.0.0.1 Port: 5156

Clients number: 1 Load 10 %
All tasks completed )
Resutt: 20,4153466632955

Server off B

Client disconnected. Client number: 0 Start server

[vx . step = 0.0000005

|Task done: 100 percents ( 0 sec for complete) |

Pucynox 7. Pe3ynbratsl paboThl pa3pabOTaHHON POrpaMMBbl

ONPELENEHHBIA MHTETPAIT:
10
J f(z)dx =
1
B npuénnmeHun:
20.4151844011221

3ameTka: MNpuGnuxKeHWe BbIN0 NOAYYEHO C NOMOLIbK YUCNEHHOTO MHTErpUpoBaHKA. OLieHKa aBCoNKTHOW
norpewxocTy: 5.751538200127426-10%,

| YNpocTHTh ‘

Pucynox 8. Pe3ynbratbl paboThl CTOPOHHEN IPOrPAMMBI
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bol1o mpoBeneHo TecTUpoBaHMe (YHKIMOHANA MO OFPAaHMYEHUE HATPYy3KHU Ha

LIl B mpenmemax 3agaHHOrO 3HAYEHHS, BBEIEHHOIO HA CEPBEPHOM CTOPOHE.

Pe3ynbTaThl TECTUpOBaHMS MpHUBEIeHBI HIDKe (PrcyHOK 8).

ol
WSAStartup succesful ~| LimA |1
Create socket succesfull B
Server start working LimB |100

Connected client IP: 127.0.0.1 Port: 5156
Clients number: 1

Alltasks completed

Result: 20, 4153466632955

Server off

Client disconnected. Client number: 0
WSAStartup succesful

Create socket succesfull

Server start working

Clients number: 1

Connected client IP: 127.0.0.1 Port: 5352
Alltasks completed

Result: 666,000962634245

Server off

Client disconnected. Client number: 0
W5AStartup succesfull

Create socket succesfull

Server start working

Clignts number: 1

Task done: 41 percents ( 7.92 sec for complete)

Load [E ] %

Stop server

x| step = 0.0000005

®aiin Mapamerpsi  Bug

Mpoueccel MpoussogurensHocTs  KypHan npnnoxkennii  Astosarpyska [Nonssosatenn  MogpoBrocTu

Mraa

MpunoxkeHua (10)
[®Z] BBLah3Server.exe (32 Guta)
[ ClientForm.exe (32 Gura) (2)
> [ ClientForm.exe (32 Gura) (2)
Microsoft Visio
[F Microsoft Word (3)
B WinRAR archiver
B WinRAR archiver
Y Yandex (32 6ura) (17)

2 Aucnetuep sagau

CocTosnne

71%
un

Pucynok 9. /lemonctparus paboTsl orpannueHus Harpy3ku Ha LI1

15

45%

Mamate

6,5 MB
12,3 MB
14,1 MB
96,3 MB
131,0 MB

4,8 ME

51MB

736,1 MB

228 MB

0%

AOuneck

0 MB/c
0 MB/c
0 MB/c
0 MB/c
0 MB/c
0MB/c
0 MB/c
0.1 Mbfc

0 MB/c



6 PykoBoacTBO nonb3oBaTens

[Iporpamma mpeacTaBisieT co00il KIUEHT-CEPBEPHOE MPUIIOKEHUE 00IAYHOTO
TUTA JJI YNPaBJIEHUS BbIYUCIUTEIBHBIM IMPOIIECCOM M COCTOMT U3 JBYX 4YacTeil:
KJIMeHTa U cepBepa. OHa npeHa3HaueHa JJIs BBIYMCIICHUS ONPEIeIEHHOTO HHTeTpalia

J'\/;dx ¢ marom uHTerpupoBanus 0,0000005. BzanmoselicTBue KIMEHTa U cepBEpa

opranu3oBano 1o mnporokony TCP/IP. [lmarpamma pa3BepThIBaHUS KJIMEHT-
CEpPBEPHOTO MPUJI0KEeHUs TipuBeneHo Hike (Pucynok 10).

«yCTPOKMCTBO» «ycTpoiicTBa»

Cepgep Knuent

Server.exe ‘

[ Client.exe

<I)‘/

TCP-coker

Pucynox 10. [lnarpamma pa3BepThIBaHUS KIUEHT-CEPBEPHOTO MPUITIOKECHHUS

Jlns Havana paboThl HEOOXOAMMO 3aIyCTUTh CEpBEpHOE MpuiokeHue (PucyHok

11).

a5/ ServerForm = = |

WSAStartup succesfull LimA |0
Create socket succesfull
Server start working : 0
Connected ciient -116 : 52663 LisiE
Clients number: 1 Toad [ ~
All tasks completed oad |5 70
Result: -0,54402398402005

Stop server

Task done: 100 percents ( 0 sec for complete)

Pucynoxk 11. OkHO cepBEepHOT0 MPUIIOKEHUS
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B caywae ycnmemHoro 3amycka B JIoTé cepBepa OyAeT BBIBEACHO
COOTBETCTBYyIOIIEe cooOmieHune «Server start working». B mpaBoii vactu OkHa
COJIEPIKATCS CIICYIONINE IIEMEHTHI:

1. TekcroBoe momne «LIMAy, TpeOyromiee BBOa 3HAYCHHS HIDKHETO Ipejesa

WHTETPUPOBAHUSA;

2. TekcroBoe mojnie «LimBy, TpeOyroiiee BBO/Ia 3HAYCHUST BEPXHETO IMpejea
WHTETPUPOBAHUSA;

3. TekcroBoe nosie «Loady, Tpedyroiiiee BBOIa 3HAYCHHUS MPEICTBHOMN 3arpy3Ku
kiuenToMm LIT;

4. Knormka «Strat/Stop Server» st 3amycka/BeIKIIFOUEHUS CepBepa.

5. Kuomka «SendTasksToClients» s ormpaBku 3amaHus KJIHMEHTOM IS
pacdeTa 3aJaHHOTO HHTETpaa.

B neBoit yacTu okHa cojiepKaTcs CASAYIOIMINE dJIEMEHTHI:

1. TekcroBoe mosie «LogListBox» B koTopomM oTOOpaskaeTcsi COOOLICHHS O
MOJKIIOYCHUN M OTKIIOYECHUH KJIMEHTOB, OIIMOKH, a TaK)KEe COOOIIEHHST 00
YCIIEIIHOM 3aITyCKe CepBepa,;

2. TekcroBoe moie «ProcessStatusBox» B KOTOpOM OTOOpa)kaeTCsi MPOIICHT

3aBCPIICHUS 3a1a491 U OCTABHICCCA BPEMS Ha e€ BBIIIOJIHCHUC,

[Tocne ycmemHoOro 3amycka cepBepa HEOOXOAMMO 3allyCTUTh KIHEHTCKOE

npuioxenne (Pucynok 12).
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all == =]

IP Address |127.0.0.1
Pon

Connect to server

Pucynoxk 12. OKHO KJIIMEHTCKOTO MPUIIOKEHUS

OKHO KJIMEHTCKOTO MPHUIOXKCHHS COAECPXKHUT CIEAyIone rpaduuecKue
9JIEMEHTBHI:
1. Tekcrosoe noie «IP Addressy;
2. TexkcroBoe moie «Porty;

3. Kuomnka «Connect/Disconnect from server ».

Janee HEOOXOAMMO YCTAaHOBUTH COEAMHEHUE C cepBepoM. Tpedyercs BBectu IP
cepBepa (OTOOpa)KEHO B 3arojIOBKE OKHAa CEPBEPHOTO MPHUIIOXKEHHS), TMOPT
(cranmaptseiil mopt 5150). ITocne sToro TpeGyercs HaxaTh Ha KHOMKY «Connect to
server». Tekct Ha kHomke wm3Menurcs Ha «Disconnect from  servery,

CBI/I,Z[CTGJ'II)CTBYIOHII/Iﬁ O YCIICHIHO HpOBeI[éHHOM COCIUHCHHUU.

odl | ||= | =
IP Address |127.0.0.1 Client connected to server

Port: |5150

Pucynok 13. AKTHBHOE OKHO KJIEHTa
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IIpn ycrnemHONW YCTaHOBKE COEIMHEHMS, Ha CTOPOHE CepBepa JOJKHO

0TOOpa3uThCs MOSIBUBIIIEECS coenuHenue B yiore (Pucynok 14).

(===

WSAStartup succesfull LimA l:l
Create socket succesfull 5

Server start working LimB l:l
Connected client IF: 127.0.0.1 Port: 5156

Clients number: 1 Load l:l o

Send task to chients

ol

[Wx , step = 00000005

Pucynok 14. CooGiienre 00 yCTaHOBKE COSTUHECHUS

I[J'ISI 3allyCKa BBIUNCJICHUN MOJIb30BATEIIIO HGO6XOI[I/IMO BBCCTHU IIPCHCIIbI

WHTETPUPOBAHUS B COOTBETCTBYIOIME IMOJII M HaxaTh Ha KHOMKy «Send task to

clients». (Pucynox 15).

o ===

WSAStartup succesfull LimA 1
Create socket succasfull .

Server start warking LmB 10
Connected cliert IP: 127.0.0.1 Port: 5156
Clients number: 1 Load 10 74

Stop server

[x, step = 0.0000003

Task done: 67 percents { 0,435 sec for complete)

Pucynox 15. 3anyck BeruncieHun

B MOMEHT BbIYMCIICHUS HA KJIUEHTE BHICBEUMBAIOTCS COO6HICHI/I$I O IIPOorpecce

BBIUHCJICHHH, pa3IMYHbIX omuoOkax (Pucynok 16).
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gt

[=[@](=]

IP Address 127.00.1

Client connected to server
Task N0 = 0,03022388746956566

Port: [5150

| Disconect from server |

Task N1 =0,0306673091601129
Task N2 = 0,0311044056844486
Task N3 =0,0315354515238208
Task N4 = 0,0319606810272814
Task N3 = 0,0323803260425652
Task N6 =0,0327346013585446
Task N7 = 0,0332037079879251
Task N8 = 0,033607334703631
Task N9 = 0,0340071550611135
Task N10 =0,0344018483082514
Task N11 =0,0347920602044574
Task N12 =0,0351779437578602
Task N13 =0,0355596398898744
Task N14 =0,0353372820363856
Task N15=0,0363109966556193
Task N16 =0,0366809039172576
Task N17=0,0370471177530062
Task N18 =0,0374057466544583
Task N19 =0,0377688539850384
Task N20 =0,033124658043519
Task N21 =0,0384771327089359
Task N22 = 0,0388264075757767
Task N23 =0,0351725682355483

Ll

Pucynok 16. ['oToBast k paboTe KIIMEHT-CEpBEpHAsi CUCTEMA

Ilocne 3aBCPIICHUA BBIUMCJICHUN B JIOTE CCPBCpa IMOABUTCA COO6H1€HI/I€ «All

tasks completed», orToOpasutcsi pe3yabTaT HHTETPUPOBAHHS, B JIOT€ COXPAHSITCS

COOOIIICHNH O BBINOJIHEHUH HHTerpupoBanus (Pucynok 17).

gl

WSAStartup succesful

Create socket succesfull

Server start working

Connected client IP: 127.0.0.1 Port: 5156
Clients number: 1

Alltasks completed

Result: 20.4153466632955

Task done: 100 percents ( 0 sec for complete)

[= ==
Lima |
LimB 10

Load 10 %

Stop server

x| step = 0.0000005

Pucynox 17. 3aBepiiieHre BHIYUCICHUIM

3aBepuTh paboTy cepBepa M KIMEHTOB MOXKHO IO IISTYKY dJeMeHTa «Stop

Servery. CoequHeHHue ¢ CEPBEPOM, €CIM OHO ObLJI0O aKTUBHO HA MOMEHT OTKJIFOUCHUSI,

OyZeT pa3opBaHO aBTOMATHYECKHU.
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3aknroyeHue

[Ipu BBIMOMHEHUM JAHHOW KypcOBOM pabOThl OBUIM TMOJYYEHBI HAaBBIKH
pa3paboTKu TapauieIbHOW MPOTPaMMBI, YCBOCHBI MEXAaHHM3Mbl CHHXPOHH3AIUH.
[Toy4yensl 6a30BbIe HABBIKK pa0bOTHI ¢ OMbIMoTekor WinSock u opranuzanuu oOMeHa
naHHbIX 110 mpoTokoiry TCP/IP.

B pamkax BbINIOJIHEHHS KYPCOBOTO MPOEKTa OBLIO CO3/IaHO KIMEHT-CEPBEPHOE
NPWIOKEHUE, TO3BOJIAIONIEE MPOU3BOAUTH pacyeT 3HAYCHHUS OIPEIEICHHOIO
unTerpana. [lonp3oBaTenbekuil nHTEpQEic MHTYUTUBHO MOHATEH U MpocT. Mmeercs
BO3MOKHOCTh OFpaHHuYEHUsI MOTpebdieHus KiinentamMmu pecypcon LI1.

B nmanpHeiimeM mporpamMmy MOXHO YIYYIIUTh Pa3IUYHBIMH CIOCOOaMH B
COOTBETCTBHHM C MOTPEOHOCTSAMHU TMOIb30BaTeNsl. MOXHO J00aBUTH BO3MOXHOCTH
BBOJIUTh JPyrH€ TMOJBIHTETpaTbHbICE (YHKIMH, a TakKe MEHATh JMala3oH

BBIYUCJICHU.
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NMpunoxeHune A. JINCTUHI nporpaMmbl

NMpunoxeHune A.1 clientForm.cpp

#include "Forml.h"
using namespace ClientForm;

[STAThreadAttribute]

int main(array<System::String "> “args)

{
Application::EnableVisualStyles();
Application::SetCompatibleTextRenderingDefault (false);

Application: :Run (gcnew Forml ());
return 0;

NMpunoxeHune A.2 Forml.h

#pragma once

#include <iostream>
#include <stdio.h>
#include <tchar.h>
#include <WinSock2.h>
#include <WS2tcpip.h>
#include <conio.h>
#include <process.h>
#include <list>

#include "Func.h"

#pragma comment (lib,"wsock32.1ib")
#pragma comment (lib, "ws2 32.1ib")

namespace ClientForm {

using namespace System;

using namespace System::Runtime::InteropServices;
using namespace System::ComponentModel;
using namespace System::Collections;
using namespace System::Windows::Forms;
using namespace System::Data;

using namespace System::Drawing;

using namespace System::Threading;
using namespace System::Collections;
using namespace System: :I0;

using namespace System: :Net;

using namespace System: :Net::Sockets;
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/// <summary>
/// Ceomka mnsa Forml
/// </summary>
public ref class Forml : public System::Windows::Forms::Form
{
public:
Forml (void)
{
InitializeComponent () ;
portTextBox—->Text = "5150";
ipAddressTexBox->Text = "127.0.0.1";

protected:
/// <summary>
/// OcBOBOIUTL BCE MCIIOJIB3YEMEE PEeCYpPCH.
/// </summary>
~Forml ()
{
if (components)

{

delete components;

private: System::Windows::Forms::Label” labell;

protected:

private: System::Windows::Forms::Label” label2;

private: System::Windows::Forms::TextBox” ipAddressTexBox;

private: System::Windows::Forms: :TextBox” portTextBox;

private: System::Windows::Forms::Button”®
connectWihServerButton;

private: System::Windows::Forms::ListBox” logListBox;

delegate void setTextCallback(System::String”
text);

private: bool connectedToServer;
private: Thread” recvThread;

private:
System: :ComponentModel: :Container

A

components;

fpragma region Windows Form Designer generated code
void InitializeComponent (void)

{

4

this->labell = (gcnew
System: :Windows: :Forms: :Label ()) ;
this->label2 = (gcnew
))

System: :Windows: :Forms: : Label (
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this->ipAddressTexBox = (gcnew

System: :Windows: :Forms: :TextBox ()) ;
this->portTextBox = (gcnew
System: :Windows: :Forms: :TextBox ()) ;
this->connectWihServerButton = (gcnew
System: :Windows: :Forms: :Button());
this->logListBox = (gcnew
System: :Windows: :Forms: :ListBox());
this->SuspendLayout () ;
//
// labell
//
this->labell->AutoSize = true;
this->labell->Font = (gcnew

System: :Drawing: :Font (L"Times New Roman", 11.25F,
System: :Drawing: :FontStyle::Regular,
System: :Drawing: :GraphicsUnit: :Point,
static cast<System::Byte>(204)));
this->labell->Location = System::Drawing::Point (12,
12);
this->labell->Name = L"labell";
this->labell->Size = System::Drawing::Size (73, 17);
this->labell->TabIndex = 0;
this->labell->Text = L"IP Address";

//

// label?2

//

this->label2->AutoSize = true;
this->label2->Font = (gcnew

System: :Drawing: :Font (L"Times New Roman", 11.25F,
System: :Drawing::FontStyle::Regular,
System: :Drawing: :GraphicsUnit: :Point,
static cast<System::Byte>(204)));
this->label2->Location = System::Drawing::Point (42,
37);
this->label2->Name = L"label2";
this->label2->Size = System::Drawing::Size (36, 17);
this->label2->TabIndex = 1;
this->label2->Text = L"Port:";
//
// ipAddressTexBox
//
this->ipAddressTexBox->Location =
System: :Drawing: :Point (85, 11);
this->ipAddressTexBox->Name = L"ipAddressTexBox";
this->ipAddressTexBox->Size
System: :Drawing::Size (146, 20);
this->ipAddressTexBox->TabIndex = 2;
//
// portTextBox
//
this->portTextBox->Location =
System: :Drawing: :Point (85, 37);
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this->portTextBox->Name L"portTextBox";
this->portTextBox->Size = System::Drawing::Size (146,

20) ;
this->portTextBox->TabIndex = 3;
//
// connectWihServerButton
//
this->connectWihServerButton->Font = (gcnew

System: :Drawing: :Font (L"Times New Roman", 11.25F,
System: :Drawing: :FontStyle: :Regular,
System: :Drawing: :GraphicsUnit: :Point,
static cast<System::Byte>(204)));
this->connectWihServerButton->Location =
System: :Drawing: :Point (71, 63);
this->connectWihServerButton->Name =
L"connectWihServerButton";
this->connectWihServerButton->Size
System: :Drawing::Size (160, 25);
this->connectWihServerButton->TabIndex = 4;
this->connectWihServerButton->Text = L"Connect to

server";
this->connectWihServerButton-
>UseVisualStyleBackColor = true;
this->connectWihServerButton->Click += gcnew
System: :EventHandler (this, &Forml::connectWihServerButton Click);
//
// logListBox
//
this->logListBox->FormattingEnabled = true;
this->logListBox->Location =
System: :Drawing: :Point (237, 12);
this->logListBox->Name = L"logListBox";
this->logListBox->Size System: :Drawing::Size (457,

329);
this->logListBox->TabIndex = 5;
//
// Forml
//
this->AutoScaleDimensions =

System: :Drawing::SizeF (6, 13);
this->AutoScaleMode =

System: :Windows: :Forms: :AutoScaleMode: :Font;
this->ClientSize = System::Drawing::Size (706, 376);
this->Controls->Add (this->1logListBox) ;
this->Controls—->Add (this->connectWihServerButton) ;
this->Controls->Add (this->portTextBox) ;
this->Controls->Add (this->ipAddressTexBox) ;
this->Controls->Add (this->1label?2);
this->Controls->Add (this->1labell);
this->Name = L"Forml";
this->Text = L"Client";
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this->FormClosed += gcnew
System: :Windows: :Forms: :FormClosedEventHandler (this,
&Forml::Forml FormClosed);
this->Resumelayout (false);
this->PerformLayout () ;

#pragma endregion

private: System::Void setTextInLogListBox (System::String”®
text)

{
try

{
if (this->logListBox->InvokeRequired)

{
setTextCallback” d = gcnew

setTextCallback (this, &Forml::setTextInLogListBox) ;
this->Invoke (d, gcnew array<
System: :0bject”> (1) { text });
}

else

{
this->logListBox—->Items->Add (text) ;

}

catch (System::Exception” ex)

{
setTextInLogListBox ("Error: " + ex->Message);
return;

}

private: System::Void
setTextInConnectWihServerButton (System: :String” text)

{

if (this->connectWihServerButton->InvokeRequired)
{
setTextCallback” d = gcnew setTextCallback(this,
&Forml: :setTextInConnectWihServerButton) ;
this->Invoke (d, gcnew array< System::0bject”> (1)
text });
else

this->connectWihServerButton->Text = text;
}

private: System::Void recvProc ()
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int nsize;

while ((nsize = recv(s, &buff[0], sizeof(buff), 0)) !=
SOCKET ERROR && connectedToServer)
{

integral info* integral value =
(integral info*)&buff[0];

per = (double)integral value->load percentage / 100;
double x = integral value->1imA;
int start = 0, stop = 0, workTime = 0, sleepTime =

int startTask = 0, stopTask = 0, resultTask = 0;
double result = 0;

startTask = clock();
while (x < integral value->1imB) {
int counter = 0;
start = clock();
while (counter < integral value->numpoint && x
< integral value->1imB) {
result += (sgrt(x) + sgrt(x +
integral value->step)) * 0.5 * integral value->step;
x += integral value->step;
counter++;
}
stop = clock();
workTime += stop - start;

start = clock();
rest = workTime * (1 / per) - workTime -
sleepTime;
if (rest >= 0) {
Sleep(rest);
}
stop = clock();
sleepTime += stop - start;
}
stopTask = clock();
resultTask = stopTask - startTask;

setTextInLogListBox ("Task N" + integral value-
>task index.ToString() + " = " + result.ToString());
result from client result data;

result data.result = result;

result data.execute time = resultTask ;

result data.index = integral value->task index;
//Tlociie HaxXOXIEeHUsS pes’yJjibTaTa - OTChUIaeM eT0o CepBepy
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send (s, (char*)é&result data, sizeof(result data),

}

setTextInLogListBox ("Client disconected");

private: System::Void
connectWihServerButton Click(System::0bject” sender,
System: :EventArgs” e)
{
if (!'connectedToServer)
{
if (WSAStartup (MAKEWORD (2, 0), &wsd) != 0) //
VHULMAIM3UPOBATL OubImoTeky WinSock

{
setTextInLogListBox ("Error: WSAStartup!"):;

setTextInLogListBox ("Error code: " +
WSAGetLastError () .ToString()) ;
return;

}

s = socket (AF INET, SOCK STREAM, 0); // cosmaTs

THEe3I0
if (s == INVALID_SOCKET)
{
setTextInLogListBox ("Error: socket!");
setTextInLogListBox ("Error code: " +

WSAGetLastError () .ToString()) ;
WSACleanup () ;
return;

char* nativeString;

try
{
String” str = ipAddressTexBox->Text;
IntPtr ptrToNativeString =
Marshal::StringToHGlobalAnsi (str);
nativeString
static cast<char*>(ptrToNativeString.ToPointer());

<

}
catch (System::Exception® ex)
{

System: :Windows: :Forms: :MessageBox: : Show ("Wrong
adress", "Error", System::Windows::Forms::MessageBoxButtons: :0K,
System: :Windows: :Forms: :MessageBoxIcon: :Error);

return;

}
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addr = inet addr (nativeString); // mnpeobpas3oBaTh
B 32-0UTHOE UYMCJIIO

if (addr == INADDR NONE) // mpu oumbxe
{
setTextInLogListBox ("Wrong address") ;
setTextInLogListBox ("Error: address!");
setTextInLogListBox ("Error code: " +
WSAGetLastError()):;
closesocket (s) ;
WSACleanup () ;
return;

try
{
port = Convert::ToInt32 (portTextBox->Text) ;
}
catch (System::Exception” ex)
{

System: :Windows: :Forms: :MessageBox: : Show ("Wrong
port", "Error", System::Windows::Forms::MessageBoxButtons: :0K,
System: :Windows: :Forms: :MessageBoxIcon: :Error) ;

return;

}

if (! (port <= 49151 && port >= 1024))
{

System: :Windows: :Forms: :MessageBox: : Show ("Wrong
port", "Error", System::Windows::Forms::MessageBoxButtons: :0K,
System: :Windows: :Forms: :MessageBoxIcon: :Error) ;

return;

}

srv_address.sin family = AF INET; // BamnoJIHUTH
CTPYKTYPY IOaHHBIX THe3Ia

srv_address.sin port = htons(port);

srv_address.sin addr.s addr = addr;

if (connect (s, (sockaddr *)é&srv address,
sizeof (srv_address)))

{

setTextInLogListBox ("Connect error: \n" +
WSAGetLastError())

closesocket (s);

WSACleanup () ;

return;

}

setTextInLogListBox ("Client connected to server\n");

connectedToServer = true;
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setTextInConnectWihServerButton ("Disconect from
server") ;

recvThread = gcnew Thread(gcnew ThreadStart (this,
&Forml::recvProc));/////

recvThread->Start ();/////

//UMKJI mpueMa CoOoOumeHM R

else

connectedToServer = false;
setTextInConnectWihServerButton ("Connect to
server");
closesocket (s) ;
WSACleanup () ;
}
}
private: System::Void Forml FormClosed(System::0Object”
sender, System::Windows::Forms::FormClosedEventArgs”® e) {
exit (1),
}

}s

NMpunoxeHune A.3 Form1l.h

#include <iostream>
#include <stdio.h>
#include <tchar.h>
#include <WinSock2.h>
#include <WS2tcpip.h>
#include <conio.h>
#include <process.h>
#include <time.h>

#pragma once

#pragma comment (lib,"wsock32.1ib")
#pragma comment (lib, "ws2 32.1ib")
double per = 0;

struct integral info

{

double 1imA; // HWKHWUI Openejl MHTeTPUPOBaHUS
double 1imB; // BEpXHMUI Npenes MHTEeTPUPOBAHMSI
int numpoint; // KOJIMUECTBO WATOB MHTETPUPOBAHUL
double step;

int task index; // MHIOEKC 3alauu

double load percentage; // NpPOLEHT 3arpy3Ku KIMEHTA
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struct result from client

{

double result;
double execute time;

int index; // wmHIexc
bi
WSADATA wsd;
SOCKET S;
sockaddr in client address;
THe3:
sockaddr in srv_address;
unsigned short port = 5150;
PO T PaMMEL
int server addr size;
char ip address[16];
unsigned long addr;

char buff[1024], str[100];
NMpunoxeHune A.4 serverForm.cpp

#include "ServerForm.h"

using namespace System;
using namespace System::Windows::Forms;

[STAThread]
void Main (array<String”>"args)
{
Application::EnableVisualStyles();

peLUeHHOﬁ 3aJa4n

// CTpyKTypa IaHHBIX

// TopT cepBepHO

// ampec cepsepa

Application::SetCompatibleTextRenderingDefault (false);

BBLab3Server: :ServerForm serverForm;
Application: :Run (%$serverForm) ;

NMpunoxeHune A.5 serverForm.h

#pragma once

#include <iostream>
#include <stdio.h>
#include <tchar.h>
#include <WinSock2.h>
#include <WS2tcpip.h>
#include <conio.h>
#include <process.h>
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#include <list>
#include "Func.h"

#pragma comment (lib,"wsock32.1ib")
#pragma comment (lib, "ws2 32.1ib")
namespace BBLab3Server ({

using namespace System;

using namespace System::ComponentModel;
using namespace System::Collections;
using namespace System::Windows::Forms;
using namespace System::Data;

using namespace System::Drawing;

using namespace System::Threading;
using namespace System::Collections;
using namespace System::IO0;

using namespace System: :Net;

using namespace System::Net::Sockets;

/// <summary>
/// CBomka nmja ServerForm
/// </summary>
public ref class ServerForm : public
System: :Windows: :Forms: :Form
{
public:
ServerForm (void)
{
InitializeComponent () ;
//CocTogHME 3JIEMEHTOB YIIPAaBJIEHUS [10 YyMOJIUAHU
3anycKe MIPUIIOXEeHUS CcepBepa)
SendToClientsButton->Enabled = false;
LimATextBox->Enabled = false;
LimBTextBox->Enabled = false;
loadTextBox->Enabled = false;

protected:
~ServerForm()

{

if (components)

{

delete components;

public: value class client info

{

public:
SOCKET s;
bool is free;
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}i

private: bool serverEnabled;

private: int loadPercentage;

private: double 1imA;

private: double 1imB;

private: Thread” acceptThread;

private: Thread” clientThread;

private: Thread” mainThread;

private: System::Windows::Forms::Button”

StartStopServerButton;

text);

private:

delegate void setTextCallback(System::String”

System: :Windows: :Forms: :Button”

SendToClientsButton;

private: System::Windows::Forms::ListBox” LogListBox;
private: System::Windows::Forms::TextBox” ResultTextBox;
private: System::Windows::Forms::TextBox” LimATextBox;
private: System::Windows::Forms: :TextBox” LimBTextBox;
private: System::Windows::Forms::Label” LimALabel;
private: System::Windows::Forms: :Label” LimBLabel;
private: System::Windows::Forms: :Label” LoadLabel;
private: System::Windows::Forms::TextBox” loadTextBox;
private: System::Windows::Forms::Label” PercentlLabel;
private: System::Windows::Forms::Label” Infolabel;
protected:

private:

#pragma

System:
System:
System:
System:
System:
System:
System:
System:

System:

System: :ComponentModel: :Container “components;

region Windows Form Designer generated code
void InitializeComponent (void)

{

this->StartStopServerButton = (gcnew
:Windows: :Forms: :Button()) ;

this->SendToClientsButton = (gcnew
:Windows: :Forms: :Button()) ;

this->LogListBox = (gcnew
:Windows: :Forms: :ListBox());

this->ResultTextBox = (gcnew

:Windows: :Forms: : TextBox ()

) ;
this->LimATextBox = (gcnew
:Windows: :Forms: :TextBox () ) ;
this->LimBTextBox = (gcnew
:Windows: :Forms: :TextBox () ) ;
this->LimALabel = (gcnew
:Windows: :Forms: :Label()) ;
this->LimBLabel = (gcnew
:Windows: :Forms: :Label ());
this->LoadLabel = (gcnew
)5

:Windows: :Forms: : Label ()
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this->1loadTextBox = (gcnew
System: :Windows: :Forms: :TextBox ()) ;
this->PercentLabel

I~

(gcnew
System: :Windows: :Forms: :Label () ) ;
this->Infolabel = (gcnew
System: :Windows: :Forms: :Label ()) ;
this->SuspendLayout () ;
//
// StartStopServerButton
//
this->StartStopServerButton->Font = (gcnew

System: :Drawing: :Font (L"Times New Roman", 11.25F,
System: :Drawing: :FontStyle: :Regular,
System: :Drawing: :GraphicsUnit: :Point,

static cast<System::Byte>(204)));
this->StartStopServerButton->Location =

System: :Drawing: :Point (490, 103);
this->StartStopServerButton->Name =

L"StartStopServerButton";
this->StartStopServerButton->Size =

System: :Drawing::Size (158, 35);
this->StartStopServerButton->TabIndex = 0;
this->StartStopServerButton->Text = L"Start server";
this->StartStopServerButton->UseVisualStyleBackColor

= true;
this->StartStopServerButton->Click += gcnew
System: :EventHandler (this,
&ServerForm: :StartStopServerButton Click);
//
// SendToClientsButton
//
this->SendToClientsButton->Font = (gcnew
System: :Drawing: :Font (L"Times New Roman", 11.25F,
System: :Drawing: :FontStyle: :Reqular,
System: :Drawing: :GraphicsUnit: :Point,
static cast<System::Byte>(204)));
this->SendToClientsButton->Location =
System: :Drawing: :Point (490, 144);
this->SendToClientsButton->Name =
L"SendToClientsButton";
this->SendToClientsButton->Size =
System: :Drawing::Size (158, 36);
this->SendToClientsButton->TabIndex = 1;
this->SendToClientsButton->Text = L"Send task to
clients";
this->SendToClientsButton->UseVisualStyleBackColor =
true;
this->SendToClientsButton->Click += gcnew
System: :EventHandler (this,
&ServerForm: :SendToClientsButton Click);
//
// LogListBox
//
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this->LogListBox->FormattingEnabled = true;
this->LogListBox->HorizontalScrollbar = true;
this->LogListBox->Location =

System: :Drawing::Point (12, 12);
this->LogListBox->Name
this->LogListBox->Size

L"LogListBox";
System: :Drawing::Size (446,

290) ;
this->LogListBox->TabIndex = 2;
//
// ResultTextBox
//
this->ResultTextBox->Location =
System: :Drawing: :Point (12, 320);
this->ResultTextBox—->Name = L"ResultTextBox";
this->ResultTextBox->Size
System: :Drawing::Size (446, 20);
this->ResultTextBox->TabIndex = 4;
//
// LimATextBox
//
this->LimATextBox->Location =
System: :Drawing: :Point (511, 7);
this->LimATextBox->Name
this->LimATextBox->Size

L"LimATextBox";
System: :Drawing::Size (109,

20) ;
this->LimATextBox->TabIndex
//
// LimBTextBox
//
this->LimBTextBox->Location
System: :Drawing: :Point (511, 36);
this->LimBTextBox->Name = L"LimBTextBox";
this->LimBTextBox->Size System: :Drawing::Size (109,

6;

20);
this->LimBTextBox—->TabIndex = 7;
//
// LimALabel
//
this->LimALabel->AutoSize = true;
this->LimALabel->Font = (gcnew
System: :Drawing: :Font (L"Times New Roman", 11.25F,
System: :Drawing: :FontStyle: :Reqular,
System: :Drawing: :GraphicsUnit: :Point,
static cast<System::Byte>(204)))
this->LimALabel->Location =
System: :Drawing: :Point (464, 10);
this->LimALabel->Name
this->LimALabel->Size

L"LimALabel";
System: :Drawing::Size (42,

17);
this->LimALabel->TabIndex = 8;
this->LimALabel->Text = L"LimA";
//
// LimBLabel
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//
this->LimBLabel->AutoSize = true;
this->LimBLabel->Font = (gcnew
System: :Drawing: :Font (L"Times New Roman", 11.25F,
System: :Drawing: :FontStyle: :Reqular,
System: :Drawing: :GraphicsUnit: :Point,
static cast<System::Byte>(204)));
this->LimBLabel->Location =
System: :Drawing: :Point (464, 37);
this->LimBLabel->Name = L"LimBLabel";
this->LimBLabel->Size System: :Drawing::Size (41,

17);
this->LimBLabel->TabIndex = 9;
this->LimBLabel->Text = L"LimB";

//

// LoadLabel

//

this->LoadLabel->AutoSize = true;
this->LoadLabel->Font = (gcnew

System: :Drawing: :Font (L"Times New Roman", 11.25F,

System: :Drawing: :FontStyle::Regular,

System: :Drawing: :GraphicsUnit: :Point,

static cast<System::Byte>(204)));

this->LoadLabel->Location =

System: :Drawing: :Point (464, 67);
this->LoadLabel->Name
this->LoadLabel->Size

L"LoadLabel";
System: :Drawing::Size (38,

17);
this->LoadLabel->TabIndex = 10;
this->LoadLabel->Text = L"Load";
//
// loadTextBox
//
this->loadTextBox->Location =
System: :Drawing: :Point (511, 67);
this->loadTextBox—>Name = L"loadTextBox";
this->1loadTextBox->Size System: :Drawing::Size (88,

20);
this->loadTextBox->TabIndex = 11;
//
// PercentLabel
//
this->PercentLabel->AutoSize = true;
this->Percentlabel->Font = (gcnew

System: :Drawing: :Font (L"Times New Roman", 11.25F,

System: :Drawing: :FontStyle: :Regular,

System: :Drawing: :GraphicsUnit: :Point,

static cast<System::Byte>(204)));

this->PercentlLabel->Location =

System: :Drawing: :Point (605, 69);
this->PercentLabel->Name
this->PercentLabel->Size

L"PercentLabel";
System: :Drawing::Size (21,

17);
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this->Percentlabel->TabIndex = 12;
this->PercentlLabel->Text = L"%";

//

// Infolabel

//

this->Infolabel->AutoSize = true;
this->Infolabel->Font = (gcnew

System: :Drawing: :Font (L"Times New Roman", 11.25F,

System: :Drawing: :FontStyle: :Regular,

System: :Drawing: :GraphicsUnit: :Point,

static cast<System::Byte>(204)));

this->InfolLabel->Location =

System: :Drawing::Point (471, 196);
this->InfolLabel->Name
this->InfolLabel->Size

L"InfolLabel";
System: :Drawing::Size (152,

17);
this->Infolabel->TabIndex = 13;
this->InfolLabel->Text = L"fVxdx , step = 0.0000005";
//
// ServerForm
//
this->AutoScaleDimensions =

System: :Drawing: :SizeF (6, 13);
this->AutoScaleMode =

System: :Windows: :Forms: :AutoScaleMode: :Font;
this->ClientSize = System::Drawing::Size (717, 369);
this->Controls->Add (this->Infolabel);
this->Controls->Add (this->PercentlLabel) ;
this->Controls->Add (this->1loadTextBox) ;
this->Controls->Add (this->LoadLabel) ;
this->Controls->Add (this->LimBLabel) ;
this->Controls->Add (this->LimALabel);
this->Controls->Add (this->LimBTextBox) ;
this->Controls->Add (this->LimATextBox) ;
this->Controls->Add (this->ResultTextBox) ;
this->Controls->Add (this->LogListBox) ;
this->Controls->Add (this->SendToClientsButton);
this->Controls->Add (this->StartStopServerButton) ;
this->Name = L"ServerForm";
this->Text = L"ServerForm";
this->FormClosed += gcnew

System: :Windows: :Forms: :FormClosedEventHandler (this,

&ServerForm: :ServerForm FormClosed) ;
this->Resumelayout (false) ;
this->PerformLayout () ;

o~ o~ o~~~ o~~~ o~ —~

}
#pragma endregion
private: System::Void
StartStopServerButton Click(System::0bject” sender,
System: :EventArgs”® e)
{
try
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if
{

(!serverEnabled)

InitializeCriticalSection (&critsect for task list);

InitializeCriticalSection (&critsect for clients list);

// VHuUMammsaumda ombnmoTrTexm WinSock

if (WSAStartup (MAKEWORD (2, 0), &wsd))

{
setTextInLogListBox ("Error WSAStartup:

%$d\n" + WSAGetLastError () .ToString()):;

INVALID SOCKET)

return;

}
setTextInLogListBox ("WSAStartup succesfull\n");

// CosmaHmMe cokera
if ((sck = Socket(AF_INET, SOCK_STREAM, 0)) ==

setTextInLoglListBox ("Error SOCKET: %d\n" +

WSAGetLastError () .ToString()) ;

succesfull\n");

htonl (INADDR ANY) ;

WSACleanup () ;
return;

}

setTextInLogListBox ("Create socket
// 3BamojiHeHMEe CTPYKTYPH OaHHBIX
srv_address.sin family = AF INET;

srv_address.sin port = htons (port);
srv_address.sin addr.s addr =

if (bind(sck, (sockaddr*)é&srv address,

sizeof (srv_address)) == SOCKET ERROR)

{

// B cnyuae HeymaumM — BHIATL COOOIEHMe,

3aKpPEITh T'HE3OO U BEIMITU

setTextInLogListBox ("Error bind: " +

WSAGetLastError () .ToString()) ;

closesocket (sck) ;
WSACleanup () ;
return;

}

printf ("Bind socket succesfull\n");

if (listen(sck, 4))
{

setTextInLogListBox ("Error listen: " +

WSAGetLastError () .ToString()) ;
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closesocket (sck) ;
WSACleanup () ;
return;

}
//

acceptThread = gcnew Thread (gcnew
ThreadStart (this, &ServerForm::AcceptProc));
acceptThread->Start () ;

changeStartStopServerButton ("Stop server");
setTextInLogListBox ("Server start working");
serverknabled = true;

SendToClientsButton->Enabled = true;
LimATextBox->Enabled = true;
LimBTextBox->Enabled = true;
loadTextBox->Enabled = true;

else

setTextInLogListBox ("Server off");
changeStartStopServerButton ("Start server");

serverkEnabled = false;
SendToClientsButton->Enabled = false;
LimATextBox->Enabled = false;
LimBTextBox->Enabled = false;
loadTextBox->Enabled = false;

closesocket (sck) ;
WSACleanup () ;

}

catch (System::Exception” ex)

{
setTextInLogListBox ("Error: " + ex->Message);
return;

private: System::Void AcceptProc ()
{

sockaddr in client address;
SOCKET client socket;
int client addr_ size;

SOCKET socket = (SOCKET) sck;
client addr size = sizeof(client address);
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// Tukja o6bpa®oTKM BXOIOANMX COESIMHEHUNA

while ((client socket = accept (socket, (sockaddr
*)&client address, &client addr size)) && client socket !=
SOCKET ERROR)

{

client info currentClient;

currentClient.s = client socket;
currentClient.is free = true;

// IJja Kaxmoro coeluMHeHud (KJIMeHTa) CO3IOaeM CBOI
HUTDH

clientThread = gcnew Thread (gcnew

ParameterizedThreadStart (this, &ServerForm::ClientProc));
clientThread->Start (currentClient) ;

char *some addr;

some addr = inet ntoa(client address.sin addr);
std::string str = std::string(some addr);
System: :String”® strS = gcnew
System::String(str.c str());
setTextInLogListBox ("Connected client IP: " + strS
" Port: " + Convert::ToString(ntohs(client address.sin port)));
}
return;

private: System::Void ClientProc (Object” data)
{

client info current client;

client info currentClient = client info(data);
current client.socket = currentClient.s;
current client.is free = currentClient.is free;

Client Proc(&current client);

public: DWORD WINAPI Client Proc(client info *data)
{

SOCKET client socket;

sockaddr in client addr;

int bytes recv;

client info *info = (client info*)data;
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client socket = info->socket;
char buff[10247];

clients list.push back(*info);

std::list<client info>::iterator this client =

clients list.end();
this client--;

setTextInLogListBox ("Clients number: " +
clients list.size().ToString());

// Xmoem OTBETOB OT KJIMEHTAa [10 PEeleHMIO
while (1)
{

bytes recv = recv(client socket, &buffl[0],
sizeof (buff), 0);

if (bytes recv == SOCKET ERROR)
{

break;

}

EnterCriticalSection (&critsect for task list);

result from client* result data =

(result from client*)&buff[0];
results list.push back(*result data);

remove 1id = result data->index;
tasks list.remove if (rem func);

this client->is free = true;
changeResultTextBox ("Task done: " +
(Math::Round ( (100 * (((double) TASKSNUM -
(double)tasks list.size()) / (double)TASKSNUM)))) .ToString() + "
percents" + " ( " + (double((result data->execute time *
tasks list.size()) / clients list.size()) / 1000).ToString() + "
sec for complete)");

LeaveCriticalSection(&critsect for task list);

}

// ECiamu BHIUIM CIOOA - SHAUUT KJIMEHT pasopBajl COSOUHEHME
EnterCriticalSection(&critsect for task list);

remove id = this client->execute task index;
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for (std::1list<task info>::iterator iter =

tasks list.begin(); iter != tasks list.end(); iter++)
{
if (iter->task id == remove 1id)
{
iter->status = task status::active;

}
}

LeaveCriticalSection (&critsect for task list);
EnterCriticalSection(&critsect for clients list);
clients list.erase(this client);
LeaveCriticalSection(&critsect for clients list);

setTextInLogListBox ("Client disconnected. Client number:
" + clients list.size().ToString());

closesocket (client socket);
return O;

std::1list<client info>::iterator
Found Free Client ()

{
while (1)

{
EnterCriticalSection(&critsect for clients list);

for (std::list<client info>::iterator
iter = clients list.begin(); iter != clients list.end(); iter++)
{
if (iter->is free == true)

{

LeaveCriticalSection(&critsect for clients list);
return iter;

}

LeaveCriticalSection(&critsect for clients list);
Sleep (20);
}
}

bool Is All Tasks Completed()

{
if (tasks list.size() > 0)

{
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return false;

}

else return true;

private: System::Void
SendToClientsButton Click(System::0bject” sender,
System: :EventArgs” e)
{
// TpoBepkm
1f (clients list.size() == 0)
{
System: :Windows: :Forms: :MessageBox: : Show ("No
connected cliemts", "Error",
System: :Windows: :Forms: :MessageBoxButtons: : 0K,
System: :Windows: :Forms: :MessageBoxIcon: :Error);
return;

}

if (! (LimATextBox->Text->Length > 0 && LimATextBox->Text-
>Length < 11) || ! (LimBTextBox->Text->Length > 0 && LimBTextBox-
>Text->Length < 11))
{

System: :Windows: :Forms: :MessageBox: :Show ("LimA or
LimB incorrect", "Error",
System: :Windows: :Forms: :MessageBoxButtons: : 0K,
System: :Windows: :Forms: :MessageBoxIcon: :Error) ;

return;

}

try

{
1imA = Convert::ToDouble (LimATextBox->Text) ;
1imB Convert: :ToDouble (LimBTextBox->Text) ;

}
catch (System::Exception® ex)
{
System: :Windows: :Forms: :MessageBox: :Show ("LimA or
LimB incorrect", "Error",
System: :Windows: :Forms: :MessageBoxButtons: : 0K,
System: :Windows: :Forms: :MessageBoxIcon: :Error) ;
return;

}

if (1limA > 1imB)
{
double buf;
buf = 1limA;
1limA = 1imB;
1limB = buf;

if (limA < 0 || 1imB < 0)
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System: :Windows: :Forms: :MessageBox: :Show ("LimA and
LimB can not be less than 0", "Error",
System: :Windows: :Forms: :MessageBoxButtons: :0K,
System: :Windows: :Forms: :MessageBoxIcon: :Error);

return;

}

if (! (loadTextBox->Text->Length > 0 && loadTextBox->Text-
>Length < 4))
{
System: :Windows: :Forms: :MessageBox: : Show ("Load
incorrect", "Error",
System: :Windows: :Forms: :MessageBoxButtons: : 0K,
System: :Windows: :Forms: :MessageBoxIcon: :Error) ;
return;

try

loadPercentage = Convert::ToInt32 (loadTextBox-
>Text) ;
}
catch (System::Exception” ex)
{
System: :Windows: :Forms: :MessageBox: : Show ("Load
incorrect", "Error",
System: :Windows: :Forms: :MessageBoxButtons: : 0K,
System: :Windows: :Forms: :MessageBoxIcon: :Error) ;
return;

if (! (loadPercentage <= 100 && loadPercentage >= 5))
{
System: :Windows: :Forms: :MessageBox: : Show ("Load
incorrect", "Error",
System: :Windows: :Forms: :MessageBoxButtons: : 0K,
System: :Windows: :Forms: :MessageBoxIcon: :Error) ;
return;

// KoHell NpOBEpPOK

// BJIOKMPpYyEeM D3JIEMEHTH YyIpaBJIEeHMUs, T.K. CelfyacC HAUHeTCHd
pemaTcsa 3anmada

SendToClientsButton->Enabled = false;

LimATextBox->Enabled = false;

LimBTextBox->Enabled = false;

loadTextBox->Enabled = false;

mainThread = gcnew Thread(gcnew ThreadStart (this,
&ServerForm: :MainProc)) ;
mainThread->Start () ;
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private: System::Void MainProc /()
{
integral info* integrals =
Prepare Integral Func(TASKSNUM, limA, 1limB, loadPercentage, STEP);

// ®OpMMPOBaHME CIOMCKa 3anad
for (int 1 = 0; 1 < TASKSNUM; 1i++)
{
task info task;
task.status = task status::active;
task.task id = iy
tasks list.push back(task);

while (1)
{
if (clients list.size() == 0)
{
setTextInLogListBox ("No connected clients");
System: :Windows: :Forms: :MessageBox: : Show ("No
connected clients", "Error",
System: :Windows: :Forms: :MessageBoxButtons: : 0K,
System: :Windows: :Forms: :MessageBoxIcon: :Error) ;
return;
}
// HaxoxmeHue CBOOOIHOTO (HE 3aHATOTO padoTon
KJIMEHTAa) M3 CHMCKa KJIMeHTOB clients list
std::list<client info>::iterator free client =
Found Free Client();

EnterCriticalSection (&critsect for task list);

if (tasks list.size() >= 1)
{
// YkaszsaTesb Ha M[NEepPBYI 3amaudy
std::list<task info>::iterator this task =
tasks list.begin();

// YkasaTesb Ha I[NOCJEIHK 3amjady

std::1list<task info>::iterator end task list =
tasks list.end();

end task list--;

while (this task->status ==
task status::execute now && this task != end task list)

{
this task++;
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// Korpma momnasM Ha KOHeELl CIMCKa, TakK M He Hamosa

3amavy OJiS BHIIOJIHEHMS — [IPOBpPAeM 2Ty 3alady, e€CJHKM OHa elle HU KeM
He BLIIOJIHAETCH — BLHIIOJIHAEM ee
if (this task == end task list)

{
if (this task->status ==
task status::active)

if (send(free client->socket,
(char*) &integrals[this task->task id], sizeof (*integrals), 0) !=
SOCKET_ERROR)

{

// Temnepb cCcTaTyCc 3TOM 3amaum -
BEINIOJIHAETCA

free client->is free = false;

free client->execute task index
= this task->task id;

this task->status =
task status::execute now;

}

else

if (send(free client->socket,
(char*) &¢integrals[this task->task id], sizeof (*integrals), 0) !=
SOCKET ERROR)

{

// Temnepb cCcTaTyCc 3TOM 3amaum -
BEREITIOJIHAETCHA

free client->is free = false;

free client->execute task index =
this task->task id;

this task->status =
task status::execute now;

}
}

else
setTextInLogListBox ("All tasks completed\n");

LeaveCriticalSection (&critsect for task 1list);
break;

LeaveCriticalSection(&critsect for task list);

result = 0;
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for (std::list<result from client>::iterator
this result = results list.begin(); this result !=
results list.end(); this result++)

{

result += this result->result;

setTextInLogListBox ("Result: " + result.ToString());

//mnocjie TOTO, KaK BHUMCJIEHUS BHIIOJIHEHE — OUMIIAEM
Pes3yJibTaTH

results list.clear();

result = 0;

private: System::Void setTextInLogListBox (System::String”
text)
{
try
{
if (this->LogListBox->InvokeRequired)
{
setTextCallback”™ d = gcnew
setTextCallback (this, &ServerForm::setTextInLogListBox) ;
this->Invoke (d, gcnew array<
System: :0bject”> (1) { text });
}
else

{
this->LogListBox->Items->Add (text) ;

}

catch (System::Exception” ex)

{
setTextInLogListBox ("Error: " + ex->Message);
return;

private: System::Void changeResultTextBox (System::String”
text)
{
if (this->ResultTextBox->InvokeRequired)
{
setTextCallback” d = gcnew setTextCallback(this,
&ServerForm: :changeResultTextBox) ;
this->Invoke (d, gcnew array< System::0bject”> (1)
text });

else
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this->ResultTextBox->Text = text;

}

private: System::Void
changeStartStopServerButton (System: :String” text)
{
if (this->StartStopServerButton->InvokeRequired)
{
setTextCallback” d = gcnew setTextCallback(this,
&ServerForm: :changeStartStopServerButton) ;
this->Invoke (d, gcnew array< System::0bject”> (1) {
text });

else

this->StartStopServerButton->Text = text;

}

private: System::Void ServerForm FormClosed(System::0Object”
sender, System::Windows::Forms::FormClosedEventArgs” e) {
exit (1) ;
}

}i

NMpunoxeHune A.6 Func.h

#pragma once

#include <iostream>
#include <stdio.h>
#include <tchar.h>
#include <WinSock2.h>
#include <WS2tcpip.h>
#include <conio.h>
#include <process.h>
#include <list>

#pragma once
#pragma comment (lib, "wsock32.1lib")
#pragma comment (lib, "ws2 32.1ib")

enum task status

{

execute now,
active

}s
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struct client info
{
SOCKET socket;
bool is free;
int execute task index;

}s

struct task info
{
int task id;
task status status;

}s

struct integral info
{
double 1limA;
double 1imB;
int numpoint; //KOJIMUEeCTBO WAaTrOB OO IPOBEPKU
double step;
int task index;
int load;

}s

struct result from client
{
double result;
double execute time;
int index;

}s

WSADATA wsd;

SOCKET sck;

sockaddr in srv_address;
unsigned short port = 5150;

// KomuecTBO WAaTOB IO INPOBEPKU
#define NUMPOINT 2000

// UYucio nomsanay
#define TASKSNUM 300

#define STEP 0.0000005

// KpuTudeckas cekKLMA OJA olepaumit co cmnmuckoMm tasks list
CRITICAL SECTION critsect for task list;

// KpuTudeckas cekUMs OJid omepaumii co crnmuckoMm clients list
CRITICAL SECTION critsect for clients list;

// CHMUCOK KJIMEHTOB
std::1list<client info> clients list;
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// Cnmcoxk nopsanad (IJlaBHafd 3alada pas3bubBaeTcd Ha BT NOA3anaduM)
std::list<task info> tasks list;

// CHmcok pesyJbTaTOB, BJIEMEHT CHMCKa - Pe3yJbTaT OT KaKoTro-Jmbo
KJIMEHTa
std::list<result from client> results list;

// VHmekc 3amaum, KOTOpasd yIOaJluTCd M3 CHOMCKAa 3amaad
int remove id;

double result = 0;

bool rem func(const task infoé& value) { return (value.task id ==
remove id); }

integral info* Prepare Integral Func(int integral num, int
left border, int right border, int load, double step f)
{

double stepbuf, dlina diapazona, numpoint;

double 1imA

left border;

double 1imB = right border;
double loadBuf = load;

stepbuf = step f;

dlina diapazona = (limB - 1limA) / integral num;

numpoint = NUMPOINT;

integral info* integrals = new integral info[integral num];

for (int 1 = 0; 1 < integral num; i++)

{

integrals[i].limA 1 * dlina diapazona + limA;

integrals[i].limB = 1 * dlina diapazona + dlina diapazona
+ 1limA;

integrals[i] .numpoint = numpoint;

integrals[i] .step = stepbuf;

integrals([i].task index = 1i;

integrals[i].load = loadBuf;

return integrals;
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