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BBepeHue

«KnmnenT-cepBep» — BBIUMCIUTENBHAS UIIU CETEBAsk APXUTEKTYPA, B KOTOPOU
3aJlaHdAs. WM CETeBas HAarpys3ka paclpeleseHbl MEXAy MOCTaBIIUKaMU YCIyT,
Ha3bIBAEMBIMH CEpPBEpAMHU, W 3aKa3uUKaMHU YCIyT, Ha3bIBAEMbIMU KIHMEHTaAMHU.
dakTHUUECKH KIIMEHT U CEpBEp — ITO IporpaMMHoe obecriederre. OOBIYHO 3TH
IporpaMMbl  pacHoOJIOKEHbl ~ HAa  Pa3HbIX BBIUMCIUTENBHBIX  MAalIMHAX U
B3aMMOJICHCTBYIOT MEXKIY cobon yepes BBIYUCIUTEIBHYIO
CETh ITOCPEJCTBOM CETEBBIX IPOTOKOJIOB, HO OHU MOTYT OBITh PACIIOJIOKEHBI TAKKE
¥ Ha ogHOM MammHe. [Iporpammbi-cepBepbl 0KUIAIOT OT KIMEHTCKUX MPOrpaMm
3aIpOoChl U IPEIOCTABIAIOT UM CBOM PECYPCHI B BUJIE JaHHBIX (HAIpUMeEp, 3arpy3Ka
daiinos mocpeacrsom HTTP, FTP, BitTorrent, moroxoBoe MYyJbTUMEIAA WU
paborta c 0a3amMu JaHHBIX) WJIA B BUJAE CEPBUCHBIX (QyHKUMN (Hampumep, padorta
C OJIEKTPOHHOM MOYTOM, OOLIEHHE IOCPEICTBOM CUCTEM MIHOBEHHOTO OOMEHa
COOOIICHUSIMU WITK TIPOCMOTP Web-cTpaHHUIl BO BCeMUPHOU nayTuHe). [TocKoabKy
OJIHa IIPOrpaMMa-CcepBeP MOXKET BBIIOJIHSTH 3alPOChl OT MHOKECTBA MPOrpaMM-
KJIMEHTOB, €€ pa3MeNatoT Ha CIIEHUAJIbHO BBIICJIEHHOW BBIUMCIUTEIBHON MaIlIMHE,
HAaCTPOCHHOM O0COOBIM 00pa3oM, Kak MpaBHIIO, COBMECTHO C JIPYTUMHU
IpOrpaMMaMHU-CEPBEPAMHU, ITOATOMY MPOU3BOAUTEIBHOCTD 3TOM MAIIMHbBI JOJDKHA
ObITh BBICOKOHM. M3-3a 0cOOOM poJiM TakoWl MalIMHBI B CETH, Clenupuku eé
000OpyZI0BaHUSI M MPOTPAaMMHOTO OOECIeUeHHMs], €€ TaKXKe Ha3bIBAIOT CEPBEPOM, a

MalllMHBbI, BBIMIOJHAIOIIHUC KIIMCHTCKHUC IIPOTPpaMMbl, COOTBCTCTBCHHO, KIIMCHTAMU.

TCP — 9T0  OpUEHTUPOBAHHBIM HA  COCIUWHEHUS  MPOTOKOJ,
MpeAHa3HAYCHHBIN JjIsi OOecleueHus] HAJIe)KHOW Tepefadyd JaHHBIX MEXIy
MPOIIECCAMHU, BHITIOJIHSIEMBIMHU WJIM HA OJTHOM U TOM K€ KOMITbIOTEPE, MU Ha Pa3HbIX
KoMmbioTepax. TepmuH "OpUEHTHPOBAHHBIM HA COEJUHEHHS'" O3HAYAET, YTO JBa
nporiecca Wiu NPUJIOKEHUs TPEexkae, Y4eM OOMEHHUBATHCS KaKUMH-JIMOO JTaHHBIMU
noskHbl yctaHoBUTH TCP-coenunenune. B stom TCP otnuuaercss oT mpoTokoiia

UDP, siBnsitotiierocst mpoTOKOJI0M "0€3 yCTaHOBIICHUS COSTMHEHUS ", TO3BOJISIOIIUM
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https://ru.wikipedia.org/wiki/Web-%D1%81%D1%82%D1%80%D0%B0%D0%BD%D0%B8%D1%86%D0%B0
https://ru.wikipedia.org/wiki/%D0%92%D1%81%D0%B5%D0%BC%D0%B8%D1%80%D0%BD%D0%B0%D1%8F_%D0%BF%D0%B0%D1%83%D1%82%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D1%80%D0%B2%D0%B5%D1%80_(%D0%B0%D0%BF%D0%BF%D0%B0%D1%80%D0%B0%D1%82%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5)

BBINIOJIHATE HIMPOKOBCIIATCIbHYIO IEpEaadyy MdaHHBIX HCOIIPEACICHHOMY YHCITY

KJIIMCHTOB.

Korma npuioxkeHue oThnpaBiseT JAaHHble, wucnonb3dys TCP, oHu
MIEPEMEIAOTCS BHU3 TIO CTEKY IPOTOKOJIOB. J[aHHBIE TIPOXOIAT IO BCEM YPOBHSM U
B KOHIIC KOHIIOB NEPEIAIOTCs Yepe3 ceTh Kak MOTOK OuToB. Kamplii ypoBeHb B
HaOope npotokosioB TCP/IP nobGaBnsieT kK AaHHBIM HEKOTOPYHO HHPOpPMALIUIO B

¢dbopme 3aroJ0BKOB.

Korzaa naker npuOpIBa€T Ha KOHEYHBIH y3€1 B CETH, OH CHOBA IPOXOAUT Yepe3
BCE€ YPOBHM CHU3Y J0BepXy. Kakaplii ypOBEHb MPOBEPSIET JAHHBIC, OTAEIAS OT
IaKkeTa CBOIO0 MH(OPMAIIUIO B 3ar0JIOBKE U HAKOHEL JaHHBIE IOCTUTal0T CEPBEPHOTO

IPUIOKEHUS B TOH k€ caMoil (popme, B KaKOil OHU MOKUHYJIU MPUII0KEHUE-KIIUEHT.

B nannoii paGote Oyner pa3pabOTaHO MNPUIIOKEHHE, KOTOPOE BBINOJHSAET
BBIUMCJICHUE MHTErpajia, Ipu 3TOM Iapajljiesiu3M BbIYMCIEHUN Oyner obecrneueH

KaK B paMKax BBIYHCJIUTEIILHON CCTHU, TAK U B paMKaX OTACIBHOI'O Y3Jd.



1 NocTaHoOBKa 3agayuu

TpeOyetcst pa3paboTaTh KIMEHT-CEPBEPHOE MPUIIOKEHUE, MPEICTABIISIONIEE
u3 celsi mapajyiesibHYI0 MporpamMmy JJjisi KjacTepa 00JIayHOro THIIA, KOTOpPOe

MO3BOJIIET BBIUMCIISTH ONMPEIEIEHHBIN HHTETpall A 3aJaHHON (QYHKITUH.
TpedoBanus k pazpadorke:

1)  KiueHTt-cepBepHOE MPHUIOKEHHUE ISl YIPABICHHUS BBIYUCIUTEILHBIM
IIPOLIECCOM [JIOJDKHO COCTOATh M3 JABYX YacTed: KIMEHTAa U CepBepa, KOTOpbIE
JOJDKHBI  00pa30BBIBATH €IUHYIO PACHPEICICHHYIO BBIYUCIUTEIBHYI CUCTEMY

00JIaYHOrO THIIA.

2)  CepBepHOEe TPWIOKEHHE ODKHO O00ECHeurBaTh OJIHOBPEMEHHOE

INOAKIIIOUCHHUEC HECKOJIBKHUX KIIMCHTOB.

3) KnnenTckoe mnpunokeHue AOKHO OOeCTeurBaTh MOAKIIOUCHUE K
cepBepy (mopt u IP cepBepa BBOIATCS B OKHE KJIMEHTA) U MMETh BO3MOXXHOCTh

OCYILIECTBUTH OTKJIFOUEHUE OT CEpBepa B JIFOO0H MOMEHT.

4) B OKHe CepBEpHOr0 MPHUIIOKCHUS JODKEH OTOOpPaXKaThCsl MPOTpecc
pElIeHUs] BBIYMCIUTEIBHON 3a/layd W TMPUMEpPHOE BpEMs, OCTaBILIEECS [0 €€
PELICHUS] C YYETOM meKyuieil CKOPOCTH BBIYMCIIMTEIBHOIO MPOLECcca, a TaKKe

YKa3bIBATHCA CITMCOK IOAKIIOUYMBIINXCA KIIMCHTOB U #iaZ NHTCTPUPOBAHUS.

5)  Jlns kaxmoro KJIWEHTa JO0JDKHA OBITh MPETyCMOTPEHA BO3MOXKHOCTD
yKa3aHusl MpEeAeNbHO JIOMYCTUMOTO YPOBHS MCIOJIb30BAHMS BBIYMCIUTEIBHBIX
pecypcoB (IIPOLIECCOPHOTO BpeMeHHU) B npoleHTax. COOTBETCTBYIOIIEE 3HAUCHHE

BBOJIUTCS HA KJIUEHMCKOI CTOPOHE.
6) Knacrep nmomxken pemarbh 3agady BBIYMCICHUS OMNPEACIECHHOIO

1 _
uHTerpana | e dx .

7)  Jlns WHTErpupoOBaHUS JOJDKCH KCIIOJIb30BAThCSI METOJ HPABbIX

RPAMOY20/IbHUKOG.



8)

[Ipunoxenus (KJIMEHT U cepBep) AOKHBI 00J1aaTh HUHTYUTHUBHO

MOHSATHBIM rpapuyecKkuM UHTepdencom.

9)

WinSock.
10)

Studio.

Jlns oOMeHa TaHHBIMH UCTIOIb30BaTh MpoTokod TCP/IP u 6ubianoreka

S3pix mporpammupoBanus C++, cpena paspadorku Microsoft Visual

I'paduyeckas yacrb: {uarpammsl s3pika UML:

1)  nmarpaMma KJaccos;

2)  auWarpamma JesiTeIbHOCTH,

3)  nmarpamMma BapHaHTOB HCIIOJb30BAHHUS;

4)  nuarpamma pa3BEpThIBAHHUS,

5)  nmarpamma mocieIoBaTeIbHOCTH.
IKCMEePUMEHTATbHAS YacTh. TECTHPOBAHUE

BBIUMCIIMTCIIbHON CUCTEMBI.

pacnpencieHHon



2 AHanu3 npeagmMeTHOM obnacTu U TpedboBaHU 3agauun

I[J'ISI TOTO YTOOBI Jydamic IIOHATBL, 4YTO HCO6XOI[I/IMO el pcain3alnu

MOCTaBJICHHOM 3aga49u, paCCMOTPHUM IMPCAMCTHYIO 00J1aCTh.

I/ICXO,Z[}I nus3 Tpe6OBaHI/I51 K 3a1a4C, H€06XOI[I/IMO BI)I6paTI> COOTBCTCTBYHOIIHC

WHCTPYMEHTHI U1 €€ peaIn3aluu.

Jlna peanu3zanuu ObuT BEIOpaH A3bIK porpamMmmupoBanust C++. Knuenrtckas u
CepBepHas YaCTH MPUIOKEHHSI TOJKHBI 001aaTh rpaduueckuM nHTepdeiicom ams
KOM(OPTHOI paboOTHl MONb30BATENA C MPOTPAMMOM, HCXOAS U3 OSTOr0 ObLI
ucnonb3oBan Windows/CLI nmnst oprammsanuu mpunoxenus tuma “Windows

Forms”.

OcHoBHas 3a/1a4a MPUIIOKESHHSI 3aKITI0YAE€TCS B BEIYUCICHUH OMPEIEIEHHOTO
WHTErpajja. JTo MoApa3yMeBaeT, YTO HEOOX0UMMO 00pabaThiBaTh OOJBINON 00BEM
JAHHBIX, B TOM YHUCJI€ OT HECKOJIBKUX KIIMEHTOB Cpa3y, MO 33JaHHOMY aJTOPUTMY,
KOTOpBI  TIpeICTaBisAeT Cco0OM  MaremaTuueckyro 3amady. MHexons w3
BBIIIIEU3JI0’)KEHHOTO, MOKHO CJIeJlaTh BBIBOJI, YTO HEOOXOJMMO OpPraHU30BaTh
napayyieIbHBIA aJITOPUTM BBIYUCIICHHS HHTETPAJIa, a Takke 00pabO0TKy KITMEHTCKHIX
3alpoCOB B MHOTOIIOTOYHOM pEXHUME. TeM camMbiM Mbl JOCTUTHEM OOJIbIIeH
7 (HEeKTUBHOCTH Ha BCeM Tporiecce ucnomHenus. B C++ mmeercss BO3MOXKHOCTD
OTHOCUTEJIBHO TIPOCTO CO37aBaTh JIOMOJHUTEIbHBIE MPOLECCHl W HUTH, YTO
MO3BOJIUT PEaTu30BaTh MapauiebHyI0 00pab0TKy HECKOJBKHUX 3alpOCOB, UCXOIS
U3 3TOro TpeboBanus OyneT ucrmosibzoBaH WIinApi — «Windows.h» maker mis

peenus 3anay CII.

Jns mepenaum  wHGOpMAMK  MEXIYy KIMEHTOM U CepBEpoM OyaeT
ucroJyib3oBaHa oubamorexka WinSoCk, KoTopasi MO3BOJIIET CO3/]aBaTh COKETHI U Ha
UX OCHOBE OPTaHM30BBIBATH Mepeady HH(OOPMAITUU MEXKTy KIMEHTOM U CEPBEPOM,

B JJaHHOU paboTe Ha ocHOoBe TCP mpoTtokora.

C onmcaHHBIMHU HHCTPYMCHTAMH MOKHO PCaAJIN30BAThb ITOCTABJICHHYIO 3aa9y

B COOTBC€TCTBHH CO BCEMH HU3JI0OKCHHBIMHA Tpe6OBaHI/I$IMI/I.



Meroa npsMOyToIbHUKOB — METO/] YUCJIEHHOTO MHTErPUPOBaHUS (PYHKIIMU
OJIHOM TepEMEHHOM, 3aKIIOYAIOIIUNACS B 3aMEHE MOABIHTErPAIbHON (PYHKIIMK Ha
MHOTOYJICH HYJIEBOW CTENEHU, TO €CTh KOHCTAHTy, Ha KaXKIOM 3JEMEHTApPHOM
otpeske. Ecnu paccMoTpeTs rpaduk moAbIHTErpaibHON (PYHKIIMH, TO METOJ OyIeT
3aKTI0YAThCS B NPHOMMKEHHOM  BBIYHCICHUM TUIOMIAAM TOJ  TrpaduKkoM
CYMMHPOBAHHMEM IUJIOIIAIE1 KOHEUHOIO0 YHCJIAa MPSIMOYTOJIbHUKOB, IIMPUHA
KOTOpbIX OyJeT OMNpeAeNaTbCsl PACCTOSHUEM MEXKIY COOTBETCTBYIOLUIUMU
COCEJHUMH y3JIaMU MHTETPUPOBAHUS, & BbICOTA — 3HAUYCHHEM MOABIHTETPATIbHON

(GyHKIHUU B 3TUX y3JIax.

Ecmu otpesok [a, D] sBusercs osiieMeHTapHBIM W HE IOJBEPraeTcs

I[ElﬂbHCﬁHICMY p336I/ICHI/II-O, 3HAYCHUC MHTCI'Ppajia MOJKHO HAWUTHU 1O

1)  @®opmyiie NeBbIX IPIMOYTOILHUKOB!
b

/ f(z)dz =~ f(a)(b— a).

2)  ®opmyiie NpaBbIX IPSIMOYTOILHUKOB:
b

/‘ﬂﬂdxmfﬁﬂh—@.

3) dopmyiie CpeaHUX MPSAMOYTOJIBHUKOB!

lbﬁmdmmf(“;b)w-ay




3 Pa3paboTKa KNMeHTCKOMN 4YaCTU NPUSIOXKEHUSA

B cootBercTBUM C TpeOOBaHUSMH, KIMEHTCKOE TPUIOKEHUE HTOJKHO
obecrieunBaTh: MOAKIIOYEHHE K cepBepy (mopt u IP cepBepa BBOAATCS B OKHE
KJIIMEHTa) U UMETh BO3MOXHOCTh OCYIIIECTBUTh OTKJIIOYEHUE OT CEpBEpa B Jt0OOH
MOMEHT; Harpy3ka Ha LI knueHTa He IOJKHA MPEBBIIIATH HEKOTOPBIA MPOIEHT
(koTopbIil fanee OyAeT yka3aH B BHAE KOHPUTYpalMUd KIMEHTCKOW YacTH);

BBITTOJIHATD HapaHHeHBHBIﬁ pacyucT UHTCTpaia MCTOAOM IIPABBIX IIPAMOYTOJIbHUKOB.

[Tonb3oBarento HEOOXOAMMO yKa3aTh YHCICHHOE 3HAYCHHE Harpy3Kd
(saBstrOIIIEECS TIpOLIeHTOM 001eit Harpy3ku Ha LI1), 3anoxauTh osst «IPy» u «Port»
JUIsl ONMCAHMSI KOHEYHOM TOYKHM Ha cepBepe, KyAa OyAeT OCYyIIECTBICHA MOMbITKA
NOJAKIIOYEHUSI U HaxXaTb KHONKY «IloakimtounThes», 4TOOBl YCTaHOBUTH CBSI3b C
cepepoM. CTaTryc KIMEHTa OTOOpa)kaeTcsi B CTPOKE cTaryca MPUIIOKEHHs], KaK U

JaHHBIC OYCPCIHOIO pacucTa.

CornacHo TpeOoBaHUsAM, HHTEep(DEIC KIIMeHTa UMEET BUJT KaK Ha pUCYHKeE 1.

g5 Client — O pd
Server endpoint
Ip: | Port: |

Pucynok 1 - Untepdeiic KTHEHTCKOTO MPHI0KEHHS.

[lTociie mnonakmroueHUsT KIMEHTa K CEPBEPY, MOCIEAHUNA HAYMHAET €ro
«o0ciy)uBaHue» T.e. BblIauy 3anad. [locne Havasia BbIOAYM 3aa4 WIA 4YacTeil
3aJauM, JaHHbIE OYEPETHOTO BbIYMCIEHHS OyAyT YyKa3aHbl B CTpOKE CTaTyca
kieHTa. [Ipu 3ToM BBIYMCIIEHHE OPraHU30BaHO TaK, 4ToObl pecypebl LI kuenTa

HE pacxoJOBAJIMCh OOJBIIE, YEM YKA3aHO MPU HaYaJIbHON HACTPOMKE.
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| CClient
Knacc

4 Metoaw

@ connecticn
@ disconnecticn
@ FormClose

Pucynok 2 - UML-guarpamMmma KJIaccoB KJIHEHTA.

treadcontext
Struct

i [ona

end
numm
sleep
start
step

L I R

ptreadcontext :...

Typedef

11



4 Pa3paboTka cepBepHOMN YacTU NPUNOXKEHUSNA

IIo YKa3aHHBIM B ITIOCTAHOBKC 3aJ1a49H Tp€60BaHI/ISIM CCPBCPHOC IIPHUIIOKCHUC

JOJIXKHO o0ecreynBaTh OT06pa)K€HI/IC TaKHuX CCKHI/Iﬁ KakK:

Hactpoiika HauanbHBIX yCIOBUM JIS BBIITOJTHEHHS BIYACICHUN
Hactpoiika kOHEUHOM TOUKH cepBepa
CHHUCOK MOAKITIOUEHHBIX ar€HTOB-BLIUNCIUTEIIEN

Craryc 3anynieHHOro BeIYUCIeHUs (TIporpece, pe3yibTar)

CormacHo TpeboBaHusAM, HHTEpGEHC cepBepa UMEET BUI KaKk Ha PUCYHKE 4.

o ServerlntegralFormApplication - O X
Task Preconditions Server Data (Predefined)
Lower bound: 05 IP: 192.168.56.1
Higher bound: 1 _ Port:
Step: 0.00001
Connections BemcneHne
=
PeayneTtaT:
Progress:

Pucynok 3 - Untepdeiic cepepHOro NpuJioKeHus.

ITocne naxkatusa kHomkHu «HauaTe» B CCKIIMH BBIYHCJIICHHUA 6YI[€T 3aIlyaicH

METOJ] KJjacca cepBepa, KOTOPbIM OpraHuM3yeT TMOTOKU MPOCITYIINBaHUS

IIOAKJIIOYCHHA HOBBIX areHTOB-BBIYUCIIUTEICH U MCHCIXMCHTA (Ha3Ha‘-IeHI/I$I)

ouepe/r 3aj1a4 CBOOOIHBIM pecypcam (areHtam). [1o xoy rporiecca BIYUCICHUS U

MMOJIY4CHUA CCPBCPOM IPOMCIKYTOYHBIX PC3YJIbTATOM, a TAaKKC MCTAAaHHbIX

BBIITOJIHCHUA 3a1a491 arCHTaMu 6YI[6T IIPOU3BOIAUTHCA 0OHOBJIEHHE OCHOBHOTO ViEW

CEpBEPHOM YacTH JUIsi OTOOPaKEHUS POrpecca perieHHsI.

12



-

SS5erver
Kaacc

4 Metoaw
1 Finish
@ Start
@ Stop

Pucynok 4 - UML-guarpamma kiaccoB cepsepa.

Integal
Struct

4 Mons
@  begin
@ complete
# end
@ =tep
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5 OnncaHue nporpamMmmbl

[IpuiioskeHue COCTOUT U3 2 YacTe:

e KiueHnr
o Cepaep
[Ipu 3amycke cepBepa Moab30BaTeNb JOJKEH BBECTHU CIEAYIONINE MapaMeTphbl

JUTS HACTPOUKM:

e JlanHble 3aa4u (Ipeeabl UHTETPUPOBAHNUSA )

e JlaHHBIC CEepBEPHON KOHEYHOM TOYKH (VIS MTOAKIFOYCHHS KIIMECHTOB)

[locne 3amonHeHUs yKa3aHHOHM Bbllle MH(MOPMALMH IMOJIB30BATENb MOXKET
HaxaTh KHonKy «Hawate». Ilocne Haxartwss mnocinegHell mnporpaMmma-cepBep
NEePEXOAUT B PEXKUM OKHUJAHUSA TOJKIIOUYEHUN HOBBIX areHTOB M OXUIAHUS
HA3HAYCHHs 337a4 HOBBIM areHTOM, TAaKOE€ OYKUJAHUE OPraHU30BAHO IIyTEM

co3aaHusd CUCTCMBI U3 HCCKOJIBKHX ITOTOKOB.

ITocne 3allyCKa CCPBCpa U IICPCBOJIA €TO B PCIKHUM OKUIAaHUA I10JIB30BATCIIb-
KJIWCHT B KJIWEHTCKOM YacTH IMPHIIOKCHUA MOKCT 3allOJIHHUTL HAHHBIC KOHCUHOMU
TOYKH CCPBCpa M OCYHICCTBHUTHL IIOAKIIOYCHHA, TCM CaMBbIM IIPCAOCTABUB CBOM

BBIYUCIUTEIBHBINA PECYPC.

[Tocne MOAKIFOYEHHUST HOBOTO KJIIMEHTAa NMOTOK-MEHEKEp 3a]ad Ha CepBepe
HAYMHAET Ha3HAauYeHue 3a7ady. MeHeIKep OpPraHu30BaH HAa OCHOBE KPUTUYECKHUX
CEeKUMH M BBIJAET 3a7auy Ha BBIYMCICHHWE HWHTErpaja IMOPLUUOHHO JHOOOMY
CBOOOJHOMY KJIMEHTY. KiMeHT B cBOIO odepelp MpHU MOJYYEeHUM YacTH 3aJadu
CBOMMHU CpPEJICTBAMH OPraHU3yeT €€ MHOIOIMOTOYHOE BBIYMCIECHUE C Pa3AeICHUEM

HCXOI[HOﬁ 3aJa4u Ha 0oJjiee MEJIKHE YacTH.

Ha ocHoBe wu3inoxkeHHOrO BbIIE MOXKHO coctaBuTh UML-muarpammy

pa3BEpPTHIBAHUS.
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Cepsep Knnent

TCP/IP

Server.exe Client.exe

Pucynok 5 - UML-guarpamMmma pa3BepThIBaHUS.

Ha ocHOBe wH31I0)K€HHOrO BbINIE MOXKHO cocTtaBuTh UML-guarpammel

BapHAaHTOB UCIIOJIb30BaHUA OJIA KIIMCHTA U CCPBCPA.

«MNoacucrtema»
Cepsep

YcTaHOBUTbL
3agauy

[Monb3oBaTenb

Pucynok 6 - UML-guarpaMma BapHaHTOB HCNOJIb30BAHNUS cepBepa.

«MNoacucrtema»
Knnent

NoaknounUTbCA K
cepsepy

OTKNOUMNTBCA OT
cepsepa

[Monb3oBaTenb

Pucynoxk 7 - UML-gnarpamma BapHaHTOB HCHOJIb30BAaHMSI KINEHTA.
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Ha ocHOBe

JACATCIBHOCTH.

HN3JI0KCHHOT'O BbBIIIEC MOXHO COCTaBUTH

Hayano

MogroToska
A0aHMA

|

Crempane
KMWEHTOR

ECTb KNWEHTRI?

HazHauMTs
KMWeHTY Nogaanady

|

Cr¢Moasmne
pE3yNETaTA
3a0a4m

Janaya pelleHa?

Brlson
pe3ynsTaTa

N )
|©| KoHey

Pucynok 8 - UML-gnarpamma esiTe TbHOCTH.

UML-guarpammy

16



Ha ocHOBE W310KEHHOTO BBIINIE MOXHO cocTtaBuTh UML-guarpammy

IHOCJICA0OBATCIILHOCTH.

Ilone3oBarens Cepaep Ciymaronias HUTb Hwute 115 knmenTa Kment

YcTaHOBUTH 3agavy

»

‘YcraHoBka Clryareis
>

3ampoc Ha cCoeJUHEHNE
<

<
Co31aHKe HUTH KIIMCHTA
»

CoenrHeHHE yCTaHOBJ'IeEg

Hasnauenue noa3amaun

A\ 4

OTnpaBKa Mo3agaun
Ll

OtnpaBka pe3yibTaTa
. Pesynbrar nomsagaun «— ==
<

V nanuth CIIyHmIaT eJist >

YanmuTh KveHra

1

3amada perrena

—

Pucynok 9 - UML-guarpamma nocie1oBaTe1bHOCTH.
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6 OnucaHune pe3ynbTaToB paboTbl NporpaMmmMmbl U UX

aHalnun3

B xauecTBe cpenbl pa3paboTku ObU1a BeiOpaHa mporpamma MS Visual Studio

2017.

TecTupoBanue NpoBOAMIOCH B paboueM MOpsiJKe, B Ipoliecce pa3paboTKu U
MIOCJIC 3aBEPIICHUS HAMMMCAHUS MPOTpaMMEbl. B Xo/1e TecTupoBaHus ObLIO BBISIBICHBI
U HUCIPaBJIEHBI BCE MPOOJIEMBI, CBSI3aHHBIC C B3aUMOJICHCTBUEM HHUTEH MEXIy

Cc00O0Ii.

B pesynbraTe pa3zpaboTKu, OTIAaJKM W TECTUPOBaHMs ObLIO pa3zpaboTaHO
NPUIOKEHUE MapaieIbHON 00padOTKU JaHHBIX JJIA KjacTepa 00JaqyHOro TUIa JJIs

BBIYUCJIICHUA HHTCI'palia, KOTOPOC OTBCHACT 3a5BJICHHBIM Tp€6OBaHI/I$IM.

B pamkax mpeanogaraeMoro yaydiieHHs JaHHOTO KOMIUIEKCA MPUIIOKEHU
JUI CEpBEPHOM YacTH MOXKHO mpeaycmorpers Gynkuuio healthCheck (mposepka
KHU3HECTIOCOOHOCTH OTPEICIICHHOMN HOIBI-areHTa) TSI CBOSBPEMEHHOTO MOy YCHHUS

I/IH(bOpMaI_[HH 0 pa60TaI-OIIII/IX B I[aHHHﬁ MOMCHT arc¢HrTax.

Taxoke ofHUM U3 MIPEANOIAraeMbIX YIYUIICHHH MOTIIO OBl CTaTh BEIYHCIICHUE
JTUHAMUYECKH 3a/laBaeMoro wuHrerpana. s obewx mnociueaHux 3amad OyayT
COOTBETCTBEHHO HOBBIC CTPYKTYPBI JAHHBIX JUIS TEpeAadd, a TaKKe I BTOPOU
3aJ1a4yu HEOOXOIUM CTPOKOBBIH Mapcep, KOTOPbIH cMOT Obl COOMpPaTh HEOOXOIUMBIH

HHTCTpaJI AJI BEIYHUCICHHA.
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7 PykoBoacTBO nonb3oBartens

HpI/IJIO)KeHI/IG COCTOMT M3 KJIUECHTCKON 1 cepBepHOﬁ qacCTH.

B knueHTCcKO# yacTu moib30BaTeNb JA0JAKEH BBecTH B moiie «IP:» IP-aapec
cepBepa, B mnone «Port» BBectu mopT cepBepa u B moje «Harpyska:» 3anate
NPENEIbHO JIONYCTHUMBIA YPOBEHb HCIIOJNb30BAaHUSA BBIYMCIHTEIBHBIX PECYpPCOB
(3arpy3km III1) B mpomenrax. Ilocie HEOOXOOUMO HaxaTh  KHOIKY
«lToaKIIOYNTECS» W KIMEHTCKOE MPUJIOKEHUE TOMNBITAETCS MOAKIIOYUTHCS K
cepBepy. Ecnu coenviHEHME yCTaHOBIIEHO, TO CEPBEpP, 4 TOYHEE IOTOK CEPBEpa,
OTBEYAIOLIMI 3a MEHEIKMEHT 3aJady U OOCIy>KMBAaHUE KIMEHTOB HAUYMHAET
BbIJIaBaTh MPEIBAPUTEIBHO ONPEAEICHHbIE YacCTH HWCXOJHOTO 3aJaHus s
BBIYMCIICHHUSI ar€HTOM, B XOJI€ KOTOpPOTO IMOJIb30BaTellb MOXXET HaXaThb KHOIKY
«OTKIIOYUTBCA» M TOTAAa KIMEHTCKOE NPWIOKEHUE PA30PBET COEOUHEHUE
cepBepoM. Takke B CEKIMM CTaTyca KIMEHTCKOM yacTu (HMXKHUM Oap OKHA)
MOJIb30BATENb MOXKET YBUIETh MHTEPBAJI MHTErPAJIa, IOJIYUYEHHBIA HA BBIYUCIICHUE
B TEKYILIEM MOMEHTE. Eciu coeMHEHUe C CEpBEPOM HE YJaJOCh YCTaHOBUTH, TO
Heo0xoauMo npoBepuTh noist «IP:» u «IlopT:», a Takke coequHeHue ¢ ceThro. Ecnu

MOAKITFOUYUTHCS BCE PaBHO HE YJIae€TCsl, TO BO3MOKHO CEpBep HE paboTaer.
B Client — ] ot

Server endpoint
p: |192.168.56.1 | Port: | 5000

TCP conection established Lo: 0,58 Hi: 0,6

Pucynok 10 — KnueHT B nponecce BbIYHCJICHHSA.

B cepBepHOM yacTu NOB30BATENb ONpPEAEHACT 3anady Ul BBIYUCIICHUS.
YToOBl yCTAaHOBUTH 3aJlauy IOJIb30BATEII0 HEOOXOAMMO IIar MHTEIPUPOBAHUS B
none «Ilar:». Ilocime Haxatusa kHOnkM «HawaTh» cepBep HauMHAET OXKUIATH

KIMCHTOB H, CCJIM TAKOBBIC HMMCIOTCA, HAYMHACTCA pasdada yacTeu HCXOAHOI'O

19



3amanus. Tekymiue KIMEHTbl OoToOpaxaroTcsi B mojie «CHHUCOK MOJKIIOUEHHbIX
KJIMEHTOB:». [IpO1IEHT TOTOBHOCTH 3a/1auu 0TOOpakaeT 31eMeHT MeTKa «Progress:»,
a TOpUMEpHOE BpeMsa (B CEKyHJax), OCTaBUIEECS 1O 3aBEpUICHUS — II0JIie
«Remaining:». Ilocie roTOBHOCTH pe3ysbTaTa, €ro MOXKHO MOCMOTPETh B TIOJIC

«Result:». Y mocie monp3oBatens MOKET HA3HAYUTH JPYTYIO 33/1a4y.

a5
Task Preconditions Server Data (Predefined)
Lower bound: 05 IP: 192.168.56.1
Higher bound: 1 Port:
Step: 0.000001
Connections BoumeneHne
1248 Remaining: c
PesynoTaT:
Progress: 16

Pucynok 11 — CepBep Bo BpeMsl BBIYHCJICHHA.
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3aknr4yeHue

[Ipy BBINOJHEHUM JAHHOW KypcOBOM pabOThl OBLIM IMOJY4YEHbl HaBBIKU
pa3paboTKu MapajieNbHON MporpamMmbl Jjsl Kiactepa 00JauHOTO THIIA, KOTOPOE
BBITIOJHSCT BBIYUCIICHHUE OMPENEIEHHOTO WHTEerpana. Tak ke ObUIM MOJy4YeHBI
HaBbIKM TporpaMmupoBaHusi Ha s3blke C++. OcBoeHbl HaBBIKM pPabOThl C
oubnmuorexot WinSock. IlomydeHn ombIT pa3pabOTKH  KIMEHT-CEPBEPHOTO
IPUJIOKEHUSI C COOTBETCTBYIOILICH AapXUTEKTYpOW, a TakKe pelauch 3a7adu
IOCTPOEHUSI PACHPEICIICHHOr0 TPUJIOKEHUSI Ha OCHOBE CTEKa IPOTOKOJA C
YCTAaHOBJICHHEM COCIMHEHUs. bbuli pemieHsl MpoOJeMbl CHHXPOHM3AINHA U
npobsieMbl OOMEHa COOOUIEHHM MEXIy KIMEHTOM U CEpBEpOM, 3ajaudu
CTPYKTYpUPOBaHHUSI  OTHPABIISIEMBIX/TIONy4aeMbIX HAOOpPOB  JaHHBIX. Takxke
TIOJTYYCHBI HaBBIKM pa3pabOTKH MapauieNbHbIX TporpamMM Ha ocHoBe WINAPI.
W3y4eHbl NPUHLIMIIBI TOCTPOCHUS M OpraHu3alMu rpadudeckoro uHrepdeiica Ha

ocHose naketoB Windows/CLI u nmpunoxenus tuna “Windows Forms”.
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MpunoxeHue A

JINCTUHI KNTMEHTCKOM YacTu npUNnoXxeHus

[MpunoxeHne A.1

®ann «MyForm.h»

#pragma once
#include <msclr\marshal cppstd.h>
#include "CClient.h"

namespace Client {

using namespace System;

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

using namespace System::Drawing;

/// <summary>
/// CeBomka mna MyForm
/// </summary>
public ref class MyForm : public
System: :Windows: :Forms: :Form
{
public:
CClient* Client;
void ConnectButton ()
{
buttonl->Enabled = true;
button2->Enabled = false;

void ConnectButtonEnable ()
{
if (buttonl->InvokeRequired)
Invoke (gcnew Action(this,
&MyForm: :ConnectButton)) ;
else
buttonl->Enabled = true;
button2->Enabled false;



void UpdateStatus (double state)
{

//this->buttonl->Text = "logkjouursbca";
if (state == 1)
this->toolStripStatusLabell->Text = "PaboTa

3apepmeHa";
else 1if (state == 2)
this->toolStripStatusLabell->Text = "Ceprep
paszsopealyl coemuHeHMe";
toolStripStatusLabel2->Text "o";
toolStripStatuslLabel3->Text = "0";

MyForm (void)
{

InitializeComponent () ;

protected:
~MyForm ()
{
if (components)

{

delete components;

}

public: System::Windows::Forms::TextBox” textBoxl;
protected:

private: System::Windows::Forms::Label” labell;
public: System::Windows::Forms::Button” Dbuttonl;
private: System::Windows::Forms: :Label” label2;
private: System::Windows::Forms::TextBox” textBox2;
private: System::Windows::Forms::Label” label3;
private: System::Windows::Forms::TextBox” textBox3;

private: System::Windows::Forms: :GroupBox” groupBoxl;

private: System::Windows::Forms::StatusStrip” statusStripl;

public: System::Windows::Forms::ToolStripStatusLabel”
toolStripStatusLabell;

public: System::Windows::Forms::Button” DbuttonZ2;

public: System::Windows::Forms::ToolStripStatusLabel”
toolStripStatusLabel?;

public:

public: System::Windows::Forms::ToolStripStatusLabel”
toolStripStatusLabel3;

private: System::Windows::Forms::Label” label4;

public:

private:
/// <summary>



/// OBasaTelsbHadg MepeMeHHAs KOHCTPYKTOpA.
/// </summary>
System: :ComponentModel: :Container “components;

fpragma region Windows Form Designer generated code

/// <summary>
/// TpebyeMeli MeTon HOJA MNONIEPXKU KOHCTPYKTOpa — HEe

UBMEeHAaNTe

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

System:

System:

System:

(
:Windows: :Forms: :Label ()) ;

(
:Windows: :Forms: :Label ());
:Windows: :Forms: :TextBox (

:Windows: :Forms: : GroupBox (

:Windows: :Forms: :ToolStripStatusLabel (
:Windows: :Forms: :ToolStripStatusLabel (

:Windows: :Forms: ToolStrlpStatusLabel(

/// comepxyMoe 3TOTO MeToIa C INOMOIbK pelaKTopa KOoaa.
/// </summary>

void InitializeComponent (void)

{

this->textBoxl = (gcnew

:Windows: :Forms: :TextBox ()) ;

this->labell = (gcnew

:Windows: :Forms: :Label ());

this->buttonl = (gcnew

:Windows: :Forms: :Button()) ;

this->label2 = (gcnew

this->textBox?2 (gcnew

:Windows: :Forms: :TextBox () ) ;

this->label3 = (gcnew

this->textBox3 chew

(
)

this->groupBoxl = cnew

g
) 7
(
)

’

Ilka~

this->statusStripl (gcnew

:Windows: :Forms: :StatusStrip());

this->toolStripStatusLabell =

(g
)) s

this->toolStripStatuslLabel?2 = (gcnew
)) s
this->toolStripStatusLabel3 = (g
)) s

this->button?2 = (gcnew

:Windows: :Forms: :Button()) ;

this->labeld4 = (gcnew

:Windows: :Forms: :Label ());

this->groupBoxl->SuspendLayout () ;
this->statusStripl->SuspendLayout () ;
this->SuspendLayout () ;

//

// textBoxl

//

this->textBoxl->Location =

:Drawing: :Point (44, 21);

this->textBoxl->Margin =

:Windows: :Forms: : Padding (4) ;

this->textBoxl->MaxLength = 15;
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this->textBoxl->Name L"textBox1";

this->textBox1->Size = System::Drawing::Size (128,

22);
this->textBoxl->TabIndex = 0;

this->textBox1l->Text = L"192.168.56.1";

this->textBox1l->KeyPress += gcnew
System: :Windows: :Forms: :KeyPressEventHandler (this,
&MyForm: : textBoxl KeyPress);
//
// labell
//
this->labell->AutoSize = true;
this->labell->Location =
System: :Drawing::Point (11, 25);
this->labell->Margin =
System: :Windows: :Forms: :Padding (4, 0, 4, 0);
this->labell->Name L"labell";
this->labell->Size = System::Drawing

17);
this->labell->TabIndex = 1;
this->labell->Text = L"Ip:";

//

// buttonl

//
this->buttonl->Location =

System: :Drawing::Point (174, 91);
this->buttonl->Margin =

System: :Windows: :Forms: :Padding (4) ;
this->buttonl->Name = L"buttonl";
this->buttonl->Size

28);
this->buttonl->TabIndex = 2;
this->buttonl->Text = L"Connect";

::8ize (23,

System: :Drawing::Size (91,

this->buttonl->UseVisualStyleBackColor = true;

this->buttonl->Click += gcnew
System: :EventHandler (this, &MyForm::buttonl Click);
//
// label?
//
this->label2->AutoSize = true;
this->label2->Location =
System: :Drawing: :Point (182, 24);
this->label2->Margin =
System: :Windows: :Forms: :Padding (4, 0, 4, 0);
this->label2->Name L"label2";
this->label2->Size = System::Drawing

17);
this->label2->TabIndex = 4;
this->label2->Text = L"Port:";
//
// textBox?2

::8ize (38,
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//
this->textBox2->Location =

System: :Drawing: :Point (224, 20);
this->textBox2->Margin =

System: :Windows: :Forms: :Padding (4) ;
this->textBox2->MaxLength = 5;
this->textBox2->Name = L"textBox2";

this->textBox2->Size = System::Drawing::Size (105,

22);
this->textBox2->TabIndex = 3;
this->textBox2->Text = L"9000";
this->textBox2->KeyPress += gcnew
System: :Windows: :Forms: :KeyPressEventHandler (this,
&MyForm: : textBox2 KeyPress);
//
// label3
//
this->label3->AutoSize = true;
this->label3->Location =
System: :Drawing::Point (12, 94);
this->label3->Margin =
System: :Windows: :Forms: :Padding (4, 0, 4, 0Q);
this->label3->Name = L"label3";

this->label3->Size = System::Drawing::Size (76,

17);
this->label3->TabIndex = 6;
this->label3->Text = L"CPU Load:";
//
// textBox3
//
this->textBox3->Location =

System: :Drawing: :Point (96, 91);
this->textBox3->Margin =

System: :Windows: :Forms: :Padding (4) ;
this->textBox3->MaxLength = 2;
this->textBox3->Name = L"textBox3";

this->textBox3->Size = System::Drawing::Size (51,

22);

this->textBox3->TabIndex = 5;

this->textBox3->KeyPress += gcnew
System: :Windows: :Forms: :KeyPressEventHandler (this,
&MyForm: : textBox3 KeyPress);

//

// groupBoxl

//

this->groupBoxl1->Controls->Add
this->groupBoxl->Controls->Add
this->groupBoxl->Controls->Add
this->groupBoxl1->Controls->Add

this->textBoxl) ;
this->labell);
this->textBox2) ;
this->1label?2);

P

this->groupBoxl->Location =
System: :Drawing: :Point (16, 15);
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this->groupBoxl->Margin =
System: :Windows: :Forms: :Padding (4) ;

this->groupBoxl->Name = L"groupBoxl";

this->groupBoxl->Padding =
System: :Windows: :Forms: :Padding (4) ;

this->groupBox1->Size = System::Drawing::Size (348,

53);

this->groupBox1->TabIndex = 9;
this->groupBoxl->TabStop = false;
this->groupBox1->Text = L"Server endpoint";
//

// statusStripl

//

this->statusStripl->ImageScalingSize =

System: :Drawing::Size (20, 20);

cli::array< System::Windows::Forms::ToolStripItem”™ >(3) {

this->statusStripl->Items->AddRange (gcnew

this->toolStripStatusLabell,

this->toolStripStatusLabel?2, this-

>toolStripStatusLabel3

}) g
this->statusStripl->Location =

System: :Drawing: :Point (0, 123);
this->statusStripl->Name = L"statusStripl";
this->statusStripl->Padding =

System: :Windows: :Forms: :Padding (1, 0, 19, 0);
this->statusStripl->Size =

System: :Drawing::Size (380, 22);

this->statusStripl->SizingGrip = false;
this->statusStripl->TabIndex = 10;
this->statusStripl->Text = L"statusStripl";
//

// toolStripStatusLabell

//

this->toolStripStatusLabell->Name =

L"toolStripStatusLabell™;

this->toolStripStatusLabell->Size =

System: :Drawing::Size (0, 17);

//

// toolStripStatusLabel?

//
this->toolStripStatusLabel2->Name =

L"toolStripStatusLabel2";

this->toolStripStatusLabel2->Size =

System: :Drawing::Size (0, 17);

//
// toolStripStatusLabel3

//
this->toolStripStatusLabel3->Name =

L"toolStripStatusLabel3";
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this->toolStripStatusLabel3->Size =
System: :Drawing::Size (0, 17);
//
// button?2
//
this->button2->Enabled = false;
this->button2->Location =
System: :Drawing: :Point (273, 91);
this->button2->Margin =
System: :Windows: :Forms: :Padding (4) ;
this->button2->Name = L"button2";
this->button2->Size = System::Drawing::Size (94,
28);
this->button2->TabIndex = 11;
this->button2->Text = L"Disconnect";
this->button2->UseVisualStyleBackColor = true;
this->button2->Click += gcnew
System: :EventHandler (this, &MyForm::button2 Click);
//
// label4
//
this->labeld4d->AutoSize = true;
this->label4->Location =
System: :Drawing: :Point (154, 94);
this->label4->Name L"labeld";
this->label4->Size = System::Drawing::Size (20,

17);
this->labeld4d->TabIndex = 12;
this->labeld->Text = L"%";
//
// MyForm
//
this->AutoScaleDimensions =

System: :Drawing: :SizeF (8, 16);
this->AutoScaleMode =

System: :Windows: :Forms: :AutoScaleMode: :Font;
this->ClientSize = System::Drawing::Size (380,

145);
this->Controls->Add
this->Controls->Add
this->Controls->Add
this->Controls->Add
this->Controls->Add (this->1label3);
this->Controls->Add (this->textBox3) ;
this->Controls->Add (this->buttonl) ;
this->FormBorderStyle =

System: :Windows: :Forms: :FormBorderStyle: :FixedSingle;
this->Margin = System::Windows::Forms: :Padding(4) ;
this->Name = L"MyForm";
this->Text = L"Client";

this->labeld);
this->button?);
this->statusStripl);
this->groupBoxl) ;

o~~~ o~ o~ o~
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this->FormClosing += gcnew

System: :Windows: :Forms: :FormClosingEventHandler (this,

&MyForm: :MyForm FormClosing) ;
this->groupBoxl->Resumelayout (false) ;
this->groupBoxl->PerformLayout () ;
this->statusStripl->Resumelayout (false);
this->statusStripl->PerformLayout () ;
this->Resumelayout (false) ;
this->PerformLayout () ;

}
#pragma endregion
private: System::Void buttonl Click(System::0bject” sender,
System: :EventArgs” e) {
1f (textBoxl->Text != "" && textBox2->Text != "" &&
textBox3->Text != "")
{
buttonl->Enabled = false;
button2->Enabled = true;
msclr::interop::marshal context context;
std::string IP =
context.marshal as<std::string>(textBoxl->Text);
int Port = Convert::ToInt32 (textBox2->Text);
int Load = Convert::ToInt32 (textBox3->Text):;
Client->connection (IP, Port, Load);

MessageBox: :Show ("Please enter data", "Warning");

private: System::Void buttonZ Click(System::0bject” sender,
System: :EventArgs”® e) {
Client->disconnection() ;
buttonl->Enabled = true;
button2->Enabled = false;
}
private: System::Void MyForm FormClosing(System::0bject”
sender, System::Windows::Forms::FormClosingEventArgs”® e) {
Client->FormClose () ;
}
private: System::Void textBoxl KeyPress(System::0bject” sender,
System: :Windows: :Forms: :KeyPressEventArgs”® e) {
char number = e->KeyChar;
if ((e->KeyChar <= 47 || e->KeyChar >= 58) && number != 8 &&
number != 46)
{

e->Handled = true;

30



}
private: System::Void textBox2 KeyPress (System::0bject” sender,

System: :Windows: :Forms: :KeyPressEventArgs” e) {
char number = e->KeyChar;
if ((e->KeyChar <= 47 || e->KeyChar >= 58) && number != 8)

{
e—->Handled = true;
}

}
private: System::Void textBox3 KeyPress (System::0bject” sender,

System: :Windows: :Forms: :KeyPressEventArgs” e) {
char number = e->KeyChar;
if ((e->KeyChar <= 47 || e->KeyChar >= 58) && number != 8)

{
e—->Handled = true;
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MNpunoxexne A.2

®ainn «CClient.cpp»

#include "CClient.h"
#include "MyForm.h"

using namespace Client;
SOCKET Connection;

int cpus = 0;

HANDLE *workers;

HANDLE hTreadCon;

bool endpoc = false;
CRITICAL SECTION critsect;
double *sum;

/// CTpyKTypa IaHHBIX HUTU
typedef struct treadcontext

{

int 1id; ///< HOMEp HUTU
DOUBLE low; ///< Hauajo oTpesKa
DOUBLE high; ///< KoOHel oTpes3kKa

DOUBLE step;
double sleep;
}tcon, *ptcon;

double f (double x) {
return exp(-x);

}

DWORD WINAPI countThreadProc (CONST LPVOID IlpParam)
{
ptcon ctx = (ptcon)lpParam;
DOUBLE starting = ctx->low;
DOUBRLE integral = 0;
int start = 0, stop = 0, workTime = 0, rest = 0, count = 0;

while (starting < ctx->high)
{
start = clock();
while (count < 150000 && starting < ctx->high)
{
DOUBLE a = f(starting + ctx->step) *ctx->step;
integral += a;
starting += ctx->step;
count++;
}
stop = clock();
workTime = stop - start;
count = 0;
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rest = workTime * (100 / ctx->sleep) - workTime;
if (rest >= 0) {
Sleep (rest);

}

sum[ctx->id] = integral;
ExitThread(0) ;
}

DWORD WINAPI workerMain (CONST LPVOID IlpParam)

{
MyForm” f =

safe cast<MyForm”>(Application::0OpenForms[L"MyForm"]) ;
double recvBuff[4];

int slp = *static cast<const int*>(lpParam);
while (true) {
if (endpoc == true)

{
ExitThread(0) ;

}

recv (Connection, (char *)recvBuff, sizeof (recvBuff),
NULL) ;

double lo = recvBuff[0];

double hi = recvBuff[l];

double step = recvBuff[2];

double status = recvBuff[3];

f->toolStripStatusLabel2->Text ="Lo: " + lo.ToString();

f->toolStripStatuslLabel3->Text = "Hi: " +
hi.ToString () ;

if (status != 0)

{
closesocket (Connection) ;
f->UpdateStatus (status) ;
f->ConnectButtonEnable () ;
ExitThread(0) ;

else

//KOHTEeKCT HUTH-3aIaduun

ptcon ctx = new treadcontext[cpus];

for (int i = 0; i < cpus; i++)

{
ctx[i] .sleep = slp;
ctx[i].low = (hi - lo) / cpus * i + lo;
ctx[i].high hi - (hi - lo) / cpus * (cpus -

ctx[i] .step = step;
ctx[1i].id = 1i;
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workers[i] = CreateThread (NULL, O,
&countThreadProc, &ctx[i], 0, NULL);
}

WaitForMultipleObjects (cpus, workers, TRUE,
INFINITE) ;

DOUBLE result = 0;
for (int i = 0; 1 < cpus; i++)
{

result += sum[i];

cout << result << endl;

double sndBuff[2];

sndBuff[0] = result;

sndBuff[l] = 0;

send (Connection, (char *)sndBuff, sizeof (sndBuff),
NULL) ;

}

void CClient::connection(string IP, int Port, int Load) {
InitializeCriticalSection (&critsect);
endpoc = false;
SYSTEM INFO siSysInfo;
GetSystemInfo (&siSysInfo);
cpus = siSysInfo.dwNumberOfProcessors;

/ /MHOTOIIOTOUYHEI KOHTEKCT
workers = new HANDLE [cpus];
sum = new DOUBLE [cpus];

WSADATA wsaData;
WORD DLLVersion = MAKEWORD (2, 1);
if (WSAStartup (DLLVersion, &wsaData) != 0) {
cout << "Error" << endl;
exit (1) ;
}
const char *IPc = IP.c str();
SOCKADDR 1IN addr;
int sizeofaddr = sizeof (addr);
addr.sin addr.s addr = inet addr (IPc);
addr.sin port = htons(Port);
addr.sin family = AF INET;

// TCP conn
Connection = socket (AF INET, SOCK STREAM, NULL);
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if (connect (Connection, (SOCKADDR*) &addr, sizeof (addr)) !=
0) {
MyForm” f =
safe cast<MyForm”>(Application::0OpenForms[L"MyForm"]) ;
f->toolStripStatuslLabell->Text = L"Failed to TCP
connect";
f->ConnectButtonEnable () ;

else
{
MyForm” f =
safe cast<MyForm”>(Application::0OpenForms [L"MyForm"]) ;
f->toolStripStatuslLabell->Text = L"TCP conection
established";
int* id = new int (Load);
hTreadCon = CreateThread (NULL, 0, &workerMain, id, O,
NULL) ;
}
}

void CClient::disconnection () {

double sendBuffer([2];

sendBuffer[0] = 0;

sendBuffer[1] = 1;

// send res

send (Connection, (char *)sendBuffer, sizeof (sendBuffer),

NULL) ;
closesocket (Connection) ;
endpoc = true;
for (int 1 = 0; i < cpus; i++)
{
TerminateThread (workers([i], 0);
}
MyForm” f =

safe cast<MyForm”>(Application::0OpenForms[L"MyForm"]) ;
f->toolStripStatuslLabell->Text = L"TCP connection close";

}

void CClient::FormClose () {

double sendBuffer([2];

sendBuffer[0] = 0;

sendBuffer[1l] = 1;

// TCP close send

send (Connection, (char *)sendBuffer, sizeof (sendBuffer),
NULL) ;

closesocket (Connection) ;

ExitProcess (0);
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MpunoxeHne B

JIncTUHr cepBepHOM YacTu NPUIOXEHUSA

MpunoxeHwue B.1

®ann «MyForm.h»

#pragma once
#include "SServer.h"

namespace Server {

using namespace System;

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

using namespace System::Drawing;

/// <summary>
/// Ceomka mnsa MyForm
/// </summary>

public ref class MyForm : public
System: :Windows: :Forms: :Form

{
private:

SServer* SServer;
public:

voild add (SOCKET str)

listBoxl->Items—->Add (str) ;

void remove (SOCKET str)

listBoxl->Items->Remove (str) ;

void result (double res)

textBox3->Text = res.ToString();

void removeItems ()



&MyForm:

&MyForm:

&MyForm:

&MyForm:

&MyForm

listBoxl->Items—->Clear () :;

void buttonenable ()

buttonl->Enabled = true;

void ClientConnection (SOCKET str)

if (listBoxl->InvokeRequired)
listBoxl->Invoke (gcnew Action<SOCKET> (this,
radd), str);
else
listBoxl->Items—->Add (str) ;

void ClientDisconnection (SOCKET str)

if (listBoxl->InvokeRequired)
listBoxl->Invoke (gcnew Action<SOCKET> (this,
:remove), str);
else
listBoxl->Items—->Remove (str) ;

void Result (double res)
{
if (textBox3->InvokeRequired)
textBox3->Invoke (gcnew Action<double> (this,
:result), res);
else
textBox3->Text = res.ToString();

if (listBoxl->InvokeRequired)
listBox1l->Invoke (gcnew Action (this,
:removeltems)) ;
else
listBoxl->Items->Clear () ;

if (buttonl->InvokeRequired)
buttonl->Invoke (gcnew Action(this,
::buttonenable)) ;
else
buttonl->Enabled = true;
SServer->Finish () ;

}

void Bar (int state)

{
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progressBarl->Value = state;

}

void Time (double time)

{
textBox4->Text = time.ToString() ;

}

void progress (double proc) {
textBox8->Text = proc.ToString() ;

}

void UpdateBar (int state, int time)
{
double dState = state * 1.0;
double progTime = ((25 - state) * (time))
if (textBox4->InvokeRequired)
Invoke (gcnew Action<double>(this,
&MyForm: :Time), progTime);

if (textBox8->InvokeRequired)
Invoke (gcnew Action<double>(this,
&MyForm: :progress), (dState / 25) * 100);
else
textBox8->Text = ((dState / 25) *
100) .ToString () ;
progressBarl->Value = state;

}

MyForm (void)
{

InitializeComponent () ;

//
//TODO: moBaBbTe KOOI KOHCTPYKTOPAa
//

}

protected:
/// <summary>
/// OcBOBOIUTEL BCE WUCIOJb3yeMEEe pPeCypPCH.
/// </summary>
~MyForm ()
{
if (components)

{

/ 1000;
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}

private: System::Windows::Forms: :TextBox” textBoxl;
protected:

private: System::Windows::Forms::Label” labell;
private: System::Windows::Forms: :Label” label2;
private: System::Windows::Forms::TextBox” textBox2;
private: System::Windows::Forms::Label” label3;
public: System::Windows::Forms::ListBox” listBoxl;
private: System::Windows::Forms::Button® Dbuttonl;
private: System::Windows::Forms::Label” label4;
private: System::Windows::Forms: :TextBox” textBox3;
private: System::Windows::Forms::Label” label5;
public: System::Windows::Forms::TextBox” textBox4;
private: System::Windows::Forms: :ProgressBar” progressBarl;
private: System::Windows::Forms::Label” label6;
private: System::Windows::Forms: :TextBox” textBox5;
private: System::Windows::Forms: :TextBox” textBox6;
private: System::Windows::Forms::Label” label7;
private: System::Windows::Forms::TextBox” textBox7;
private: System::Windows::Forms::Label” labelS§;
private: System::Windows::Forms: :GroupBox” groupBoxl;
private: System::Windows::Forms: :GroupBox” groupBox2;
private: System::Windows::Forms::GroupBox” groupBox3;
private: System::Windows::Forms::Label” labelll;
private: System::Windows::Forms: :Label” 1labellOQ;
public: System::Windows::Forms::TextBox” textBox8;
private:

private: System::Windows::Forms::Label” label9;
public:

private:

delete components;

/// <summary>
/// ObazsarTenbHasa NepeMeHHasd KOHCTPYKTOPa.
/// </summary>
System: :ComponentModel: :Container “components;

#fpragma region Windows Form Designer generated code

/// <summary>

/// TpebyeMbltr MeTOm IJiS [OIIEPXKM KOHCTPYKTOpa — He
U3MeHANTe

/// comepxumoe 3TOIO METOIa C IIOMOUILKD pelaKTopa KOoIa.

/// </summary>

void InitializeComponent (void)

{

this->textBoxl = (gcnew
System: :Windows: :Forms: :TextBox () ) ;

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

System:

:Windows: :Forms: :TextBox (

this->label2 = (gcnew
:Windows: :Forms: :Label ());
this->textBox2 =

(gcnew
)

)i

this->label3 = (gcnew
:Windows: :Forms: :Label ()) ;
this->1istBoxl = (gcnew
:Windows: :Forms: :ListBox () ) ;
this->buttonl = (gcnew
:Windows: :Forms: :Button()) ;
this->labeld4 = (gcnew
:Windows: :Forms: :Label ()) ;
this->textBox3 = (gcnew
:Windows: :Forms: :TextBox () ) ;
this->label5 = (gcnew
:Windows: :Forms: :Label ()) ;
this->textBox4 = (gcnew
:Windows: :Forms: :TextBox () ) ;
this->progressBarl = (gcnew
:Windows: :Forms: :ProgressBar () ) ;
this->label6 = (gcnew
:Windows: :Forms: :Label ()) ;
this->textBox5 = (gcnew
:Windows: :Forms: :TextBox () ) ;
this->textBox6 = (gcnew
:Windows: :Forms: :TextBox () ) ;
this->label7 = (gcnew
:Windows: :Forms: :Label ()) ;
this->textBox7 = (gcnew
:Windows: :Forms: :TextBox () ) ;
this->1label8 = (gcnew
:Windows: :Forms: :Label ()) ;
this->groupBoxl = (gcnew
:Windows: :Forms: :GroupBox () ) ;
this->groupBox2 = (gcnew
:Windows: :Forms: :GroupBox () ) ;
this->groupBox3 = (gcnew
:Windows: :Forms: :GroupBox () ) ;
this->labelll = (gcnew
:Windows: :Forms: :Label ()) ;
this->1labell0 = (gcnew
:Windows: :Forms: :Label ());
this->textBox8 = (gcnew
:Windows: :Forms: :TextBox () ) ;
this->1label9 = (gcnew
:Windows: :Forms: :Label ()) ;

this->groupBoxl->SuspendLayout () ;
this->groupBox2->SuspendLayout () ;
this->groupBox3->SuspendLayout () ;

this->SuspendLayout () ;
//
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System

System

22);

32);

System

17);

64) ;

System

17);

System

System

22);

// textBoxl

//

this->textBoxl->Location =
::Drawing::Point (141, 28);

this->textBoxl->Margin =
::Windows: :Forms: :Padding (4) ;

this->textBoxl->Name = L"textBox1l";

this->textBoxl->ReadOnly = true;

this->textBoxl->Size = System::Drawing::Size (132,

this->textBoxl->TabIndex = 0;
this->textBox1->Text = L"0.5";
//

// labell

//

this->labell->AutoSize = true;

this->labell->Location = System::Drawing::Point (8,

this->labell->Margin =
::Windows: :Forms: :Padding (4, 0, 4, 0);

this->labell->Name = L"labell";

this->labell->Size

this->labell->TabIndex = 1;
this->labell->Text = L"Lower bound:";
//

// label?

//

this->label2->AutoSize = true;

this->label2->Location = System::Drawing::Point (8,

this->label2->Margin =
::Windows: :Forms: :Padding (4, 0, 4, 0);
this->label2->Name = L"label2";

this->label2->Size = System::Drawing::Size (98,

this->label2->TabIndex = 3;

this->label2->Text = L"Higher bound:";

//

// textBox2

//

this->textBox2->Location =
::Drawing::Point (141, 60);

this->textBox2->Margin =
::Windows: :Forms: :Padding (4) ;

this->textBox2->Name = L"textBox2";

this->textBox2->ReadOnly = true;

this->textBox2->Size = System::Drawing

this->textBox2->TabIndex = 2;
this->textBox2->Text = L"1";

System: :Drawing::Size (94,

::8ize (132,



//
// label3
//
this->label3->AutoSize = true;
this->label3->Location =

System: :Drawing: :Point (12, 171);
this->label3->Margin =

System: :Windows: :Forms: :Padding (4, 0, 4, 0);
this->label3->Name L"label3";
this->label3->Size = System::Drawing::Size (86,

17);
this->label3->TabIndex = 4;
this->label3->Text = L"Connections";
//
// listBoxl
//
this->listBoxl->FormattingEnabled = true;
this->1listBoxl->ItemHeight = 16;
this->1listBoxl->Location =
System: :Drawing: :Point (16, 201);
this->listBoxl->Margin =
System: :Windows: :Forms: :Padding (4) ;
this->listBoxl->Name = L"listBoxl1l";
this->1listBox1l->Size = System::Drawing::Size (227,
116);
this->1listBox1l->TabIndex = 5;
//
// buttonl
//
this->buttonl->Location =
System: :Drawing: :Point (132, 122);
this->buttonl->Margin =
System: :Windows: :Forms: :Padding (4) ;
this->buttonl->Name = L"buttonl";
this->buttonl->Size = System::Drawing::Size (100,
28);
this->buttonl->TabIndex = 6;
this->buttonl->Text = L"Hauatrs";
this->buttonl->UseVisualStyleBackColor = true;
this->buttonl->Click += gcnew
System: :EventHandler (this, &MyForm::buttonl Click);
//
// labeld
//
this->labeld4d->AutoSize = true;
this->labeld4->Location =
System: :Drawing: :Point (17, 63);
this->label4->Margin =
System: :Windows: :Forms: :Padding (4, 0, 4, 0);
this->label4->Name = L"label4d";
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17);

System

System

22) ;

System:

System:

17);

System:

System:

System:

22);

System

this->labeld4->Size = System::Drawing::Size (80,

this->labeld4->TabIndex = 10;
this->labeld->Text = L"PesyabTar:";

//
// textBox3

//
this->textBox3->Enabled = false;
this->textBox3->Location =

::Drawing: :Point (100, 63);

this->textBox3->Margin =

::Windows: :Forms: :Padding (4) ;

this->textBox3->MaxLength = 7;
this->textBox3->Name = L"textBox3";
this->textBox3->ReadOnly = true;

this->textBox3->Size = System::Drawing::Size (132,

this->textBox3->TabIndex = 9;
//

// label5

//

this->label5->AutoSize = true;
this->label5->Location =

:Drawing: :Point (17, 30);

this->label5->Margin =

:Windows: :Forms: :Padding (4, 0, 4, 0);

this->label5->Name L"labelb5";
this->label5->Size = System::Drawing

this->label5->TabIndex = 8;
this->1label5->Text = L"Remaining:";
this->label5->Click += gcnew

:EventHandler (this, &MyForm::label5 Click);

//

// textBox4

//

this->textBox4->Enabled = false;
this->textBox4->Location =

:Drawing: :Point (100, 32);

this->textBox4->Margin =

:Windows: :Forms: :Padding (4) ;

this->textBox4->Name = L"textBox4";
this->textBox4->ReadOnly = true;

::5ize (79,

this->textBox4->Size = System::Drawing::Size (132,

this->textBox4->TabIndex = 7;
//

// progressBarl

//

this->progressBarl->Location =

:Drawing::Point (23, 155);
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System: :

System: :

96) ;

System: :

17);

System:

System:

22);

System:
&MyForm:

System:

System:

22);

this->progressBarl->Margin =
Windows: :Forms: :Padding (4) ;
this->progressBarl->Maximum = 25;

this->progressBarl->Name = L"progressBarl";

this->progressBarl->Size =
Drawing::3ize (234, 10);

this->progressBarl->TabIndex = 11;

this->progressBarl->Visible = false;

//

// label6

//

this->label6->AutoSize = true;

this->label6->Location

this->label6->Margin =
Windows: :Forms: :Padding (4, 0, 4, 0);
this->label6->Name L"labelo";

System: :Drawing: :Point (8,

this->label6->Size = System::Drawing::Size (41,

this->label6->TabIndex = 13;
this->label6->Text = L"Step:";
//

// textBox5

//

this->textBox5->Location =

:Drawing::Point (141, 92);

this->textBoxb->Margin =

:Windows: :Forms: :Padding (4) ;

this->textBox5->Name = L"textBox5";
this->textBox5->Size System: :Drawing

this->textBox5->TabIndex = 12;
this->textBox5->Text = L"0.000001";
this->textBox5->KeyPress += gcnew

:Windows: :Forms: :KeyPressEventHandler (this,

:textBox5 KeyPress);
//
// textBox6
//
this->textBox6->Enabled = false;
this->textBox6->Location =

:Drawing: :Point (85, 27);

this->textBox6->Margin =

:Windows: :Forms: :Padding (4) ;

this->textBox6->Name = L"textBox6";
this->textBox6->ReadOnly = true;
this->textBox6->Size = System::Drawing

this->textBox6->TabIndex = 14;

//
// label?

::8ize (132,

::8ize (132,
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System

System

17);

System

System

22) ;

System

System

17);

System

System

//
this->label7->AutoSize = true;
this->label7->Location =

::Drawing: :Point (25, 63);

this->label7->Margin =

::Windows: :Forms: :Padding (4, 0, 4, 0);

this->label7->Name = L"label7";

this->label7->Size = System::Drawing::Size (38,

this->label7->TabIndex = 16;
this->label7->Text = L"Port:";
//

// textBox7

//

this->textBox7->Enabled = false;
this->textBox7->Location =

::Drawing::Point (85, 59);

this->textBox7->Margin =

::Windows: :Forms: :Padding (4) ;

this->textBox7->Name = L"textBox7";
this->textBox7->ReadOnly = true;

this->textBox7->Size = System::Drawing::Size (132,

this->textBox7->TabIndex = 15;
//

// label8

//

this->label8->AutoSize = true;
this->label8->Location =

::Drawing: :Point (25, 31);

this->label8->Margin =

::Windows: :Forms: :Padding (4, 0, 4, 0);

this->label8->Name = L"label8";

this->label8->Size = System::Drawing::Size (24,

this->label8->TabIndex = 17;
this->1label8->Text = L"IP:";
//

// groupBoxl

//
this->groupBox1->Controls->Add
this->groupBoxl->Controls->Add
this->groupBox1->Controls->Add
this->groupBox1->Controls->Add
this->groupBoxl1->Controls->Add
this->groupBoxl1->Controls->Add
this->groupBoxl->Location =

~ o~ o~ o~~~

::Drawing: :Point (16, 15);

this->groupBoxl->Margin =

::Windows: :Forms: :Padding (4) ;
this->groupBoxl->Name = L"groupBoxl1l";

this->labell);
this->textBoxl) ;
this->textBox2) ;
this->1label?2);
this->textBox5) ;
this->1labelo6);
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System

133);

System

System

System

101);

this->groupBoxl->Padding

::Windows: :Forms: :Padding (4) ;
this->groupBoxl->Size

this->groupBoxl->TabIndex =
this->groupBoxl->TabStop

System: :Drawing::Size (296,

18;
= false;

this->groupBox1->Text = L"Task Preconditions";

//
// groupBox2
//

this->groupBox2->Controls->Add (this->textBox6) ;
this->groupBox2->Controls->Add (this->textBox7) ;

this->groupBox2->Controls->Add

(
(
(this->1abel8) ;
(

this->groupBox2->Controls->Add (this->1label?7);
this->groupBox2->Location =

::Drawing: :Point (336, 15);

this->groupBox2->Margin

::Windows: :Forms: :Padding (4) ;
this->groupBox2->Name

this->groupBox2->Padding

::Windows: :Forms: :Padding (4) ;
this->groupBox2->Size

this->groupBox2->TabIndex =
this->groupBox2->TabStop

this->groupBox2->Text

(Predefined)";

//
// groupBox3
//

this->groupBox3->Controls->Add
this->groupBox3->Controls->Add
this->groupBox3->Controls->Add
this->groupBox3->Controls->Add
this->groupBox3->Controls->Add
this->groupBox3->Controls->Add
this->groupBox3->Controls->Add
this->groupBox3->Controls->Add
this->groupBox3->Controls->Add
this->groupBox3->Controls->Add

>progressBarl) ;

System

System

System

156) ;

L"groupBox2";

System: :Drawing::Size (252,

19;
= false;
L"Server Data

this->labelll);
this->1labell0);
this->textBox8) ;
this->1abel9);
this->textBox3) ;
this->buttonl);
this->textBox4) ;
this->1labelb);
this->1labeld);
this-

o~ o~~~ o~~~ o~~~

this->groupBox3->Location =

::Drawing::Point (291, 171);

this->groupBox3->Margin

::Windows: :Forms: :Padding (4) ;

this->groupBox3->Name = L"groupBox3";

this->groupBox3->Padding

::Windows: :Forms: :Padding (4) ;
this->groupBox3->Size

this->groupBox3->TabIndex =

System: :Drawing::Size (262,

20;
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System

17);

System

17);

System

System

22);

System

17);

this->groupBox3->TabStop = false;
this->groupBox3->Text = L"BroumucieHue";
//

// labelll

//

this->labelll->AutoSize = true;
this->labelll->Location =

::Drawing::Point (239, 35);

this->labelll->Name

L"labelll";

this->labelll->Size = System::Drawing::Size (15,

this->labelll->TabIndex = 15;
this->labelll->Text = L"c"

//

// labellOQ

//

this->labell0->AutoSize = true;
this->labellO->Location =

::Drawing: :Point (237, 95);

this->labell0->Name L"labellO";

this->labell0->Size = System::Drawing::Size (20,

this->labell0->TabIndex = 14;
this->labell0->Text = L"%";

//

// textBox8

//

this->textBox8->FEnabled = false;
this->textBox8->Location =

::Drawing: :Point (100, 92);

this->textBox8->Margin =

::Windows: :Forms: :Padding (4) ;

this->textBox8->Name = L"textBox8";
this->textBox8->ReadOnly = true;

this->textBox8->Size = System::Drawing::Size (132,

this->textBox8->TabIndex = 13;
//

// label9

//

this->label9->AutoSize = true;
this->label9->Location =

::Drawing::Point (17, 95);

this->label9->Name L"label9";

this->1label9->Size = System::Drawing::Size (69,

this->1label9->TabIndex = 12;
this->1label9->Text = L"Progress:";
//

// MyForm

//
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this->AutoScaleDimensions =

System: :Drawing::SizeF (8, 16);
this->AutoScaleMode =

System: :Windows: :Forms: :AutoScaleMode: :Font;
this->ClientSize = System::Drawing::Size (601,

357);
this->Controls->Add
this->Controls->Add
this->Controls->Add (this->groupBoxl) ;
this->Controls->Add (this->1istBoxl) ;
this->Controls->Add (this->1label3);
this->FormBorderStyle =

System: :Windows: :Forms: :FormBorderStyle: :FixedSingle;
this->Margin = System::Windows: :Forms: :Padding(4) ;
this->Name = L"MyForm";
this->Text = L"ServerIntegralFormApplication";
this->FormClosing += gcnew

System: :Windows: :Forms: :FormClosingEventHandler (this,

&MyForm: :MyForm FormClosing) ;
this->groupBoxl->ResumelLayout (false) ;
this->groupBoxl->PerformLayout () ;
this->groupBox2->ResumelLayout (false) ;
this->groupBox2->PerformLayout () ;
this->groupBox3->Resumelayout (false) ;
this->groupBox3->PerformLayout () ;
this->Resumelayout (false) ;
this->PerformLayout () ;

this->groupBox3) ;
this->groupBox?2) ;

Py

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

if (textBox5->Text != "")

{
buttonl->Enabled = false;

double stepst = double::Parse (textBoxb->Text-
>Replace("."’ "’"))’.

char* a = SServer->Start(stepst):;

System::String” str;
for (int i = 0; af[i] != "\0'; i++)
{

str += wchar t(ali]);

}

textBoxo->Text = str;

textBox7->Text = "9000";
progressBarl->Value = 0;
textBox3->Text = "";
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else

MessageBox: :Show ("Please enter data", "Warning");

}

private: System::Void MyForm FormClosing (System::0bject”
sender, System::Windows::Forms::FormClosingEventArgs”® e) {
SServer->Stop () ;
}
private: System::Void textBox5 KeyPress (System::0bject”
sender, System::Windows::Forms: :KeyPressEventArgs”® e) {

char number = e->KeyChar;
if ((e->KeyChar <= 47 || e->KeyChar >= 58) && number !=
8 && number != 44 && number != 46)

{
e->Handled = true;
}

}
private: System::Void label5 Click(System::0bject” sender,

System: :EventArgs” e) {
}
i
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MNpunoxexne B.2

dann «SServer.cpp»

#include "SServer.h"

SOCKET sListen;
SOCKADDR IN addr;
bool work = false;
SOCKET newConnection;

void ClientConnect () {
int sizeofaddr = sizeof (addr):;
while (work == false) {

newConnection = accept(sListen, (SOCKADDRY*) &addr,
&sizeofaddr) ;
if (newConnection == SOCKET ERROR) {
ExitThread(0) ;
}
if (newConnection != 0 ) {
Connect (newConnection) ;

}

char* SServer::Start (double step) {
work = false;
WSADATA wsaData;
WORD DLLVersion = MAKEWORD (2, 1);
if (WSAStartup (DLLVersion, &wsaData) != 0) {
exit (1) ;
}
hostent* localHost;
char* locallP;

localHost = gethostbyname("");
localIP = inet ntoa(* (struct in addr *)*localHost-
>h addr list);

addr.sin _addr.s_addr = inet addr (locallIP);
addr.sin port = htons(9000);
addr.sin family = AF INET;

sListen = Socket(AF_INET, SOCK_STREAM, NULL) ;
bind(sListen, (SOCKADDR*) &addr, sizeof (addr));
listen(sListen, SOMAXCONN) ;

o1



CreateThread (NULL, NULL,
(LPTHREAD START ROUTINE)ClientConnect, NULL, NULL, NULL);

counting (step) ;
return locallP;

void SServer::Stop()

{

StopServer () ;

void SServer::Finish ()

{
closesocket (sListen) ;
work = true;
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MpunoxeHne B.4

dann «FormUpdate.cpp»

#include"FormUpdate.h"
#include "MyForm.h"

using namespace Server;

void ClientConnection (SOCKET soc) {
MyForm™ f =

safe cast<MyForm”>(Application: :0OpenForms [L"MyForm"]) ;
f->ClientConnection (soc);

}

void ClientDisconnection (SOCKET soc) {
MyForm® £ =

safe cast<MyForm”>(Application::OpenForms[L"MyForm"]) ;
f->ClientDisconnection (soc);

}

void Result (double res) {
MyForm” f =

safe cast<MyForm”>(Application::OpenForms [L"MyForm"]) ;
f->Result (res);

}

void ProgressBar (int state,int time)

{
MyForm”~ £ =

safe cast<MyForm”> (Application::OpenForms [L"MyForm"]) ;
f->UpdateBar (state, time);
}



MpunoxeHne B.5

dann «Client.cpp»

#pragma once

#include "Client.h"
#include "Integral.h"
#include "FormUpdate.h"

public delegate void InvokeDelegate();

CRITICAL SECTION critsect;
int counter = 0;

double sum = 0;

bool flag = false;

bool stopwork = false;

int check = 0;

int worktime = 0;

volid ClientHandler (SOCKET soc) {
ClientConnection (soc) ;

double recBuffer(2];
SOCKET socket = soc;
double sendBuffer[4];
int start = 0, stop = 0;
while (true) {
for (int i = 0; 1 < count; i++)
{

start = clock();

EnterCriticalSection(&critsect) ;
bool status = integall[i].complete;

bool workstatus = stopwork;

LeaveCriticalSection (&critsect) ;

if (workstatus == false)

{

if (flag == false)
{

if (status == false)

{

EnterCriticalSection(&critsect) ;
integal[i] .complete = true;

sendBuffer[0]
sendBuffer[1]
sendBuffer[2]
sendBuffer[3]

integal[i] .begin;

= integal[i] .end;

integal[i] .step;
0;
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LeaveCriticalSection(&critsect);
send (socket, (char *)sendBuffer,
sizeof (sendBuffer), NULL) ;
if (recv(socket, (char *)recBuffer,
sizeof (recBuffer), NULL) != SOCKET ERROR) {
stop = clock();
double state =
if (state == 0)
{

recBuffer[1l];

double res =
recBuffer[0];

EnterCriticalSection(&critsect) ;
sum += res;
integal[i] .complete =
true;
check++;
worktime = stop - start;
ProgressBar (check,
worktime) ;
if (check == count) {
flag = true;
Result (sum) ;

LeaveCriticalSection (&critsect) ;

LeaveCriticalSection (&critsect);

}

else
{
ClientDisconnection (soc) ;
EnterCriticalSection(&critsect);
integal[i] .complete =
false;
LeaveCriticalSection (&critsect);
ExitThread(0) ;
else

ClientDisconnection (soc) ;

EnterCriticalSection (&critsect);
integal[i] .complete = false;

LeaveCriticalSection (&critsect);
ExitThread(0) ;
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else

sendBuffer|
sendBuffer]|
sendBuffer|
sendBuffer]|
send (socket
NULL) ;
ExitThread (0)

0]
1]
2]
3]

14

sizeof (sendBuffer),

}

else

{
sendBuffer[0] 0;
sendBuffer[1l] = 0;
sendBuffer[2] = 0;
sendBuffer[3] = 2;
send (socket, (char

sizeof (sendBuffer), NULL);

ExitProcess (0) ;

}

}

volid Connect (SOCKET newConnection) {
CreateThread (NULL, NULL,

(LPTHREAD_START_ROUTINE)ClientHandler,

NULL, NULL);

}

void counting(double step) {
counter = 0;
sum 0;
flag false;
stopwork = false;
check = 0;

.
4

.
’

O O O

.
4

[

.
’

(char *)sendBuffer,

*)sendBuffer,

(LPVOID) (newConnection),

InitializeCriticalSection (&critsect) ;

countinteg (step);

void StopServer () {
stopwork = true;
Sleep (1000);
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MNpunoxexne B.8

dann «Integral.h»

#pragma once
#define count 25

struct Integal {
double begin;
double end;
double step;
bool complete;

i

Integal integal[count] = {};
void countinteg(double st) {

double begin =
double end = 1.
double step = st;
double exambegin;
double examend;

// pasbueHue uHTerpasa

0.5;
0;

for (int i = 0; 1 < count; i++)
{
exambegin = (end - begin) / count * i + begin;
examend = end - (end - begin) / count * (count - i -
1)
integal[i] .begin = exambegin;
integal[i] .end = examend;
integal[i] .step = step;
integal[i] .complete = false;



MpunoxeHune C

Pe3ynbTaTbl paboTbl NporpaMmbl

[MpunoxeHne C.1 — Bug knneHTa B npouecce BblYNCIIEHUS

B85 Client — O e
Server endpoint
Ip: [192.168.56.1 | Port: {9000
CPUload: [50 | % Disconnect
TCP conection established Lo: 0,58 Hi: 0,6

Pucynok 12 — OxHo kJHMeHTa.

MpunoxeHne C.2 — Bug cepsepa B npoLecce Bbl4YUCITIEHNSA

oz
Task Preconditions Server Data (Predefined)
Lower bound: 05 IP: 192.168.56.1
Higher bound: 1 - Port:
Step: 0.000001
Connections BomcneHue
1248 Remaining: , =
PesynetaT:
Progress: 16

Pucynok 13 — OxHo cepBepa.
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[MpunoxeHune C.3 — Bug cepBepa c pesynbtatom

BblYNCITEHNA
o' ServerintegralFormApplication — O
Task Preconditions Server Data (Predefined)
Lowerbound: |05 P:  192.168.56.1
Higher bound: | 1 ' Port:
Step: |0.DC'DD‘D‘I
Connections Bommcnenwe
Remaining: 0

PeayneTar: ) 23865109921558
Progress: 100

Havam

Pucynok 14 - OxHo cepBepa ¢ pe3yJIbTaTOM.

-
‘s

[MpunoxeHune C.4 — OTanoHHbIN pe3ynbTaT BblYNCNEHNS

OMPEAENEHHBIA WHTEPAJ:

0f5 f(z)dz =

B npuénuxeHuu:

0.2386512185411911

YNpocTUTb

Pucynok 15 — Pe3yJabTaT BIYHCIEHHS.
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MpunoxeHne C.5 — 3aBepieHne paboTbl KIMMEHTOM

Server endpoint

Ip: [192.168.56.1 | Port: {9000
CPU Load: (50 % | Connect

Pabota sasepwena 0 0

Pucynok 17 - Pe3yasTaT Harpy3ku Ha LTI

MpunoxeHne C.6 — Pacxon pecypcoB cucTeMmbl

i
®ain  [Napamerpel  Bug

Mpoueccel Mpowzecgurensrocte  KypHan npunoxennii  Astozarpyska [Monssoean

50% 24

nas CoctoaHue L Manu
Mpwnoxenns (8)

8] Client.exe (32 Guta) 24 8% 561

[#Z] Client.exe (32 BuTta) 24.4% 811

Pucynok 16 - PesyasTaTt Harpy3ku Ha LTI
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