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PakynbTeT (IHCTUTYT) HaBYasbHO-HayKOBUI iIHCTUTYT MaTeMaTMKU Ta iHhopMaLLinHMX
TexHonorin (noBHa Ha3Ba) Kadenpa Kadenpa iHpopMaLiiHUX TEXHOMOTiN Ta

cucTem (noBHa Ha3sBa) MosicHIOBasibHa 3anmncka Ao KBasidikauinHoi poboTn 3a nepwnm

(6bakanaBpcbkuM) piBHEM OCBiTU Po3pobka KiEHT-CepBEPHOro -000aTKy AN aBToMaTm3aLii
CNiNIKyBaHHSA i3 KNiEHTaMn BnkoHaB: CTyaeHT 4 Kypcy HanpsMy niaroToBkM (cneuianbHocTi) 121
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«IHXXeHepisi NporpaMHoro 3abe3nevyeHHs»_

(wndpp i Ha3Ba HanpaMy NiAFrOTOBKKW, cneuianbHOCTI) Henena P.O. (npi3Buiie
Ta iHiuiann) KepisHuk __Mepescnascbka C.0O. (npi3Buwe Ta iHiuiann) PeueHseHT _ Ko3y6 tO.T.
(npi3BuLLe Ta iHiuiann) NonTasa - 2024 poky 3MICT BCTYIM4 Po3ain 1. TeopeTunyHi oCHoBU
PO3pobku knieHT-cepBepHUX gonaTkie6 1.1.KnieHT-cepBepHa apxiTekTypab 1.2.Moneni KNnieHT-
cepBepHux cuctem?7 1.3.MpoTokosn B3aeMogii knieHTa i cepBepall 1.4.0cob6amBOCTi po3pobku

KNEHT-CEPBEPHMX AOAATKIB i iX peanizauis Ha MOBi NporpamMyBaHHS 13 BUCHOBKM [0
po3giny 116 PO3A1J1 2. PO3POBKA NMPOrPAMHOIO AOOATKA

[ 7 | LUuTtuposaHus: 0,03% id: 4
“KOPMOPATUBHWN YAT”

HA NNAT®OPMI 17 2.1. KopoTKkuin ornsg CTPyKTypu aonatkyl7 2.2. Po3pobka cepBepHOro

nonatkyl8 2.3. Po3pobka KnieHTCbkoro goaaTky22 2.4. Po3pobka 60oTa24 2.5. Mpuknag poboTtun
nonatka27 BucHoBkm oo po3sainy 230 BUCHOBKN31 CMMNCOK BUKOPUCTAHUX OXXEPEN32
HopaTtok A34 NOOATOK B44 NMEPEJNIK YMOBHUX CKOPOYEHb - -

- BCTYM AkTyanbHicTb poboTun. KoxeH AeHb oM KOPUCTYIOTbCS
Cy4YaCHUMN iHpOpMaLiMHUMN TEXHOJIOTIAMMN He 3aMUC/IIOI0YNCL MPO Te AK BOHW BIALUTOBAHI i AK
npautooTb. Ha AaHnin MOMeHT BinbLUiCTb KOPUCTYBAYiB He YSABAOTL CBOI0O iCHYBaHHA 6e3
[OCTYNy [0 BCECBITHLOI Mepexi i Mpu LibOMY HaBiTb HE LiKaBAsSTbCA TUM Ha AKOMY NPUHLMMI i 3a
[OMOMOrOl0 AKUX IHCTPYMEHTIB 34INCHIOETLCS 06MiH iHopMaLi€o. OCHOBHUM Ba>kaHHAM
6iNbLIOCTI KOPUCTYBAYIB € MOXX/IUBICTb CMOXMBATU iHDOPMaLLito, @ TAKOX JIerko OTPUMyBaTH
NpoCTi BiANOBIAI HA KOHKPETHO NMOCTaBJ/IEHi 3aNUTaHHA. K NOKa3ye NpakTUKa B NiaHi B3aeMoAii,
O0OHVM 3 HanedeKTMBHIWMX cnocobiB € Niaxia
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- Lle KOoHLenuia nig Kot po3yMiloTb ABi CTOPOHM KOMMYHILipyoLLiX Mi>xx coboto. Tak camo BapTo
3BEPHYTW yBary L0 B OCHOBI B3aEMOLii Mo Tuny

u LunTtuposaHus: 0,01% id: 6
"kNnieHT-cepBep”
NIEXXUTb NPUHLMM TOrO, WO poboTy 3aBXAWN NMOYUHAE TiNIbKU KJIEHT, @ CepBepHa YaCcTUHA TilbKn

BiIFyKYETbCA Ha Moro 3anuT. Mosa € OCHOBOIO MPaKTUYHO AN BCINAKNX TUMIB MEPEXKEBUX
[oaaTtkiB. Y CBiTi HanivyylOTbCA MiNbAOHN haxiBUiB, AKi po3pobnaioTe AOAATKN Ha , Ka
[03BOJISIE e(hpeKTUBHO po3pobnaTh Ta TecTyBaTu iX. MeToto poboTu € po3pobka KIiEHT-
cepBeHOro -popaTka

[ | LUuTtuposaHus: 0,03% id: 7

"KoprnopaTuBHUIA YaT".

O6'eKT BOCNiIA)KEHHS: KNIEHT-CEPBEHUN AOAATOK

u LUnTtnposaHus: 0,03% id: 8
"KoprnopaTuBHui 4aT"

Ha 3 BUKOPUCTAHHSM coKeTiB. MpeaMeT [OoCNiA)KEHHA: TEXHOJIOriA CTBOPEHHS KJIEHT-
cepBepHOro fofaTka 3a [O0NoMorot 06'eKTHO OpiEHTOBAHOI MOBU NPOrpamMyBaHHS

BinnoBigHo fo npeamMeTa AOCNiAXKEHHS | MeTu, Bynun BuAiNeHi OCHOBHI 3aBAaHHA AOCNIAXKEHHS: -
y3arasbHUTW MOHATTS, BUAMW | CKNafoBi Npy peanisauii KNiEHT-cepBepHOro fonaTka Ha .-
PO3rNSHYTU NiAXOAW | NPUHLIMMW CTBOPEHHSA KIEHT-CEPBEHOr0 A0AaTKa. - 4OCNIANTY
MO>XJINBOCTI 0N PO3pOBKMN KIEHT-CEPBEPHOIrO A0AATKY, 30KpEMa TEXHOJIOT 0 COKeTIB; -
pPO3pOo6UTY KNiEHT-CEPBEPHNIA [OAATOK

n LUnTtnposaHuns: 0,03% id: 9
"KoprnopaTuBHMIA YaT"

Ha MoBI i npoTecTyBaTW ioro. Ons BUPilLEHHS 3aBAaHb OOCIAXKEHHS BUKOPUCTAHO Taki
MeTOAN [OCNiAXKEHHSA: TEOPETUYHI: aHani3 HayKOBOI NliTepaTypw, y3arajlbHeHHSA Ta
cncTemMaTmu3auis TeoOpPeTUYHNX NOJIOXKEHb MPO CTBOPEHHSA KIIEHT-CEPBEPHUX AOAATKIB Ha MOBI
nporpaMyBaHHsA 3 BUKOPUCTaAHHAM COKETIB; eMMipWYHi: MOPIBHAHHA MoAenen KNieHT-
cepBepHMX A0AaTKIB; eKCnepuMeHTaslbHi: TecTyBaHHA po3pobneHoi nporpamu. [lo cknany
poboTn BXOAATb ABa PO34iNn, SiKi BUCBIT/IOOTbL NMUTaHHA PO3PO6KN KITIEHT-CEPBEPHOro AoAaTKy
Ha MOBi NporpamMyBaHHS . MpakTn4He 3Ha4YeHHSA po3pobkn - po3pobieHnn KNieEHT-CepBEPHUI
[04aTOK Ha MOBi MPOrpamMyBaHHS , AKMI MO>Ke 3aCTOCOBYBATMCH y HaBYaJbHUX LiNax nig
4yac NiAroToBKMW BiANOBIAHMX HANPSAMKIB CreLianicTiB Ta BAKOPUCTOBYBATUCS Yy PO3BaxKalbHUX
uinax. Po3gin 1. TeopeTuyHi ocHoBM PO3p0o6KM KNieHT-cepBepHUX AoAaTKiB KnieHT-cepBepHa
apxiTekTypa Y CBiTi TEXHONOrIN, iIHTEPHET NPUHIC AOKOPIHHI 3MiHM B NpoLec 06MiHy
iHbopMaLi€to, AKMI 06'eaHaB BCIO 3eMHY KYJIO. IHTEPHET Lie Mepexa, i L Mepexa Mae
apxiTeKTypy i CTPYKTYpPYy A1 KOMyHiKauii. Mogenb KiieHT-cepBep - Le po3nogineHa CTPyKTypa
00LaTKYy, sika po3iNsie 3aBAaHHA abo poboyi HaBaHTa)KeHHA MiXK MoCTavasbHUKaMK pecypcy
abo cnyx6bu, 3BaHMMK cepBepaMuy, i iHiLiaTopamMu 3annTiB CNyx6, 3BaHMMK KNieHTaMu. HYacTo
KNIEHTW | cepBepn 06MIHIOITHCA A4aHMMM MO KOMM'IOTEPHIn Mepexi Ha okpeMoMy obnlafiHaHHi, i
KNI€EHT, | cepBep MoXyTb nepebyBaTu B OAHI cucTeMi. XoCT cepBepa 3anyckae oaHy abo Kinbka
cepBepHMX Nporpam, sKi AiNATbCA CBOIMU pecypcaMm 3 KJiEHTaMu. KNiEHT 3a3BMYai He JinnTbCcsa


https://plagiarism-detector.com/smf_bb/index.php/topic,105.0.html
https://it.nmu.org.ua/ua/scientific_method_materials/lecture_notes/????????_??????_??_???????1_2021.pdf

https://plagiarism-detector.com 3/20

CBOIMUW pecypcamMu, ane 3annTye KOHTEHT abo nocayry 3 cepsepa. TakKMM YUHOM, KITIEHTY
iHiLlilOI0OTb CeaHCn 3B'A3KY 3 cepBepaMu, AKi OYikyBanau BXiAHUX 3anuTiB. MNpuknagamm
KOMM'IOTePHMX AOAATKIB, LLIO BUKOPUCTOBYIOTb MOAESb KJIEHT-CEPBEP, € €IEKTPOHHa NoLuTa,
iHTepHeT. KnieHT-cepBepHi 064NCNEHHS - Le Hanbinbll edeKTUBHE A)KepPeno iHCTPYMEHTIB, siKi
HaliNswTb CNiBPObOITHMKIB MOBHOBa)KEHHAMMU i BiANoBifanbHICTI0. KnieHT-cepBepHi 064NCNEHHS -
Lie He340MaHHUI pyX, KNI 3MIHIOE CNOCI6 BUKOPUCTaHHS KOMM'toTepiB. Xova Ui ob4mncneHHs
Oy>Ke MOJIOAi, BOHM BXX€ BUKOPUCTOBYIOTLCS B MOBHY CUAY i HE 3a/MLWaloTb HEAOTOPKaHUMMN
XKOLHY 06/1aCTb | KyTOHOK KOMN'tOTepHOI iHAYCTpii. PO3pobka KnieHT-cepBepHUX AoAaTKIiB
BMMarae ribpuaHux HaBM4oK, siKi BKJIloYaloTb 06pobKy TpaH3akuii, NpoekTyBaHHs 6a3un gaHux,
An3aiiH rpadivHoOro NpM3HaYeHoro Ans KopMcTyBaYa iHTepdency i BMiHHA nNpauoBaTu 3
IHTepHeTOM. KOMNOHEHTN KAIEHT - CEPBEPHOT apXiTeKTypu. ApXiTeKTypa KJiEHT-CepBep NpaLioE,
KON KIIEHTCbKNIA KOMMN'IOTEp BigNpaBssie 3anuT pecypcy abo npouecy Ha cepBep 3 MEPEXXEBOIro
3'€lHaHHA, AKWI NOTiM 06pObNAETLCS | AOCTABNAETLCA KNIEHTY. CepBEPHUN KOMM'IOTEP MOXKe
KepyBaTyV [eKiNbKoMa KNiEHTaMn 0HO4YaCHO, B TOW Yac SK OAWH KNIEHT Moxxe 6yTun
NiAKJOYEHNA [0 OEKINIbKOX cepBepiB 0AHOYACHO, KOXKEH 3 AKUX HafaE€ cBit Habip nocayr. OaHa
apxiTeKTypa CK/1IafAa€eTbCs 3 TPbOX KOMIMOHEHTIB, a caMe KNieEHT, cepaep i Mepexy. KnieHT - ue
po3paxoBaHa Ha 0HOro KOpMCcTyBaya poboya CTaHLUisA, SKa HaJa€ NoCayr npeseHTauii i
BiAMOBIAHI 064YNCNEHHS, MOXIMBOCTI NiAKAOYEHHSA, Nocnyru 6a3n gaHuX i iHTepgency, wo
BignoBigatoTh noTpebam 6i3sHecy. Mepexa - 3'eAHaHHA ake 3abe3nedvye 06MiH iHoOpMaLi€o Mix
KnieHTOM i cepBepoM. CepBep - Lie 0anH abo Kinbka 6araToKopMCTyBaLbKUX NPOLLECOPIB i3
3arajibHOI0 Nam'aTTIo, WO 3abe3nevyoTb 064nCNeHHS, 3B'A30K i cy>bu 6a3 gaHuX, a Takox
iHTepdeiicn, wo BianosigaoTb noTpebam bizHeca. Mogeni KNiEHT-CEPBEPHUX CUCTEM
PO3pi3HATE TPW PiBHI apXiTeKkTyp
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ApXxiTeKkTypa -to- - O4HOpaHroBa, AeueHTpasnizoBaHa abo nipiHroBa Mepe)xa. 3acCHoBaHa
Ha piBHOMNpaB'i y4acHUKiB, TO6TO B Takih Mepexi BiACYTHI BUAINEHi cepBepun i KOXKEH BY30/ €
KJIIEHTOM i 0QHOYAaCHO BUKOHYE (PyHKLIT cepBepa. ¥ Mepexi MpucyTHA Aesika KiflbKiCTb
KOMM'tOTEPIB, le KOXKEH MOXKe 3B'i3aTNCA 3 ByAb-AKUM iHWUM. Y NoAibHiN apXiTekTypi KoXXeH
KOMM'IoTep MOBMHEH MaTW 34aTHICTb 06p0o6ATK 3anNnTK Bif iHLIMX KOMN'IOTEPIB B Mepexi.
Puc.1.1. OgHoparoBa abo nipiHroa apxiTekTypa [BopiBHEBa apXiTeKTypa - TEPMIH

n LunTtuposaHus: 0,01% id: 11
«[BOPIBHEBUIN»

onucye cnocib noniny o6pobkn B 4OAATKY KNIEHT / cepBep. [ BOPiBHEBUI A0AATOK ifeanbHO
3abe3neyye Kiflbka poboymx CTaHUiN 3 EAUHUM PIBHEM YSABNEHHS, AKUA B3AEMOAIE 3 PiBHEM
LleHTpanizoBaHoro 36epiraHHsA faHWx. PiBeHb NpeAcTaBiieHHS 3a3BUYall € KJIIEHTOM, @ piBEHb
36epiraHHa gaHux - cepep. PakTUYHO, BiNbLICTb apxiTEKTYpP KIEHT / cepBep € ABOPIBHEBUMU,
Y nonibHin apxiTekTypi, B AKill Mepe)xeBe HaBaHTaXKeHHA PO3MOLiJIeHO MiXK CepBepoM i
KNIEHTaMU - CepBep 0YiKYE Bif, KJIEHTCbKUX NpPOrpam 3annTu i Haja€ iM CBOI pecypcu y BUrNsA4i
OaHuX (Hanpuknag, 3aBaHTa)keHHs dainie abo poboTa 3 6asamu pnaHux) abo pecypcu y Burnsai
cepBicHUX PYHKLIN (Hanpuknan, poboTa 3 eNIeKTPOHHOI MOLUTO0, CMiIKYBaHHA 3a A0MOMOrot
MUTTEBOro 0OMiHy MoBiAOMAEHHSIMM | gaHUMK abo nepernsg Beb cTOpiHOK B iHTepHeTi). Bu
MOXKeTe YHUKHYTV npobaem 3 ABOPiBHEBUM KJIIEHT-CEPBEPOM, PO3LLUMPUBLLW ABa PiBHA 40 TPbOX.
TpupiBHEBa apxiTeKkTypa [OAa€E 00 ABOPIBHEBOI MOAEi HOBUI PiBEHb, AKNI i30/110€ 06pObKY
OaHUX B LEeHTpasbHOMY MicCLi i MakCMMi3y€e NOBTOpPHE BMKOPUCTaHHA 06'ekTiB. Puc. 1.2.
[iBypiBHeBa apxiTekTypa TpupiBHeBa abo baraTopiBHeBa apxiTekTypa - AaHa MOAEeNb KIIEHT-
CepBepHOi CUCTEMU, MICTUTb Y CBOI apXiTEKTYpi
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- cxoBWULLEe AaHuX. Mpu BUKOPUCTaHHI Lboro wabioHy, Tpy piBHSA NPUAHATO Ha3uBaTW LWapaMu:
KnieHTCbKMI Wap - nporpamHe 3abe3neyvyeHHs 3 NpU3HaYeHUM AJ1 KOPUCTYBaya iHTepdencom,
AKWIA BiANpaBas€e 3annT Ha cepBep i OTPMMYE Bianosiab. LLlap Tak 3BaHOi noriku - cepsep, Ha
KoMy BifbyBaeTbCs 06pobka 3anuTiB i BiAnNoBigen. Tak camMo NOro e Ha3MBaloTb CEPBEPHUM
wapom. TyT BigbyBatoTbCS BCi JIOriYHi onepauii: onepauii 3 gaHNMMK, 3BePHEHHS A0 iHWNX
cepsiciB abo cxosuw, AaHnx. LLlap aaHux - cepep 6a3 faHuX, A0 HbOro 3BepPTaEThLCA cepsep. Y
uboMy Liapi 36epiraeTbcsi Bcsi HeobxigHa iHopMaLlis, SIKO KOPUCTYETLCS A0AATOK Npu
poboTi.Taknm YMHOM, cepBep NpuitMae Ha cebe 060OB'I30K MO 3BEPHEHHIO A0 AAHMX, HE Oal04n
MO>XJINBOCTi KOPUCTYBa4eBi 3BepHETLCA A0 HUX Be3nocepenHbO. TpMpiBHEBa apXxiTeKTypa
BMKOPUCTOBYETBLCA A1 BEJIMKUX | CKNAaAHNX NPOEKTIB 3 HeAOCTYNHUMN A8 KopucTyBayva bazamm
[aHux, ons 36epe)xeHHs i 3axXucTy faHux. BukopncToBylo4m Taky apxiTeKTypy, OTPUMMYEMO
4MMaso NoCiB, OCHOBHI 3 HUX: MOXUBICTb NOBYAYBaTW 3aXMCT, NPW aTaLi 3JJTOBMUCHWUKa Ha
CXOBULLE AaHWX; MOXUBICTb peryaoBaTh 4OCTYN A0 NPU3HAYEHUX ON19 KOPUCTYBaYa AaHuX;
MOXXJIMBICTb pefaryBaTu i MoaudikyBaTy AaHi nepes BifANPaBKOIO iX KIEHTY, Tak caMo 3aBAAKN
noAibHI cucTemi M1 OTPUMYEMO MOXKJIMBICTb CKOPOTUTK 0bCsr iHhopmMaLii, SKMIA BianpaBumMo
KMNEHTY | TUM CaMUM 3HU3UMO BUMOTM [0 AKOCTI 3'€AHAHHSA; MOXXJIMBICTb PO3LWMPUTM NpOorpamy
Ha KiJibka cepBepiB, NPU TOMY L0 BOHM BCE LLe 3aJIMATUMYTbCS 3 MOXKJIMBICTIO
BUKOPUCTOBYBATU Ty X caMmy 6a3y aaHux. Puc. 1.3. TpupiBHeBa apxiTekTypa OnucaHi Buiiye
Moaeni BigobparkaloTb Cy4aHi NiAXoAM A0 apXiTeKTypHOI NobynoBu KNiEHT-CEPBEPHMX AOAATKIB.
MpoTokonn B3aeMOAIii kNieHTa i cepepa MNpPoTOKON BU3HaYa€ 3aranbHuii Habip npasu i
CUrHani3ye, Wo KoMM'ioTepun B Mepexxi BUKOPUCTOBYIOTb ANA 3B'sI3KY. IcHYe 6e3ni4 npoTokonis,
KOXXEH 3 IKMX Ma€ nepesaru nepes iHWUMW. HannonynapHiwi 3 HUX: /1P NMpoTokon
ynpaBJiHHSA nepegayeto ( ), IHTepHeT-npoTokoA (/). CnoYyaTky BiH 6yB po3pobreHunii
MiHicTepcTBOM 060poHM CLUA, w06 403BOAMTMY pPi3HUM KOMN'toTepaM cnifikyBaTucs. CborogHi, sik
6araTo XTO 3 HaC 3HaloTb, Liei MPOTOKO BUKOPUCTOBYETLCS B AKOCTI OCHOBU AN IHTEPHETY.
OcKinbkn / |P noBMHeH oxonoBaTK Taki BeNUKi BiACTaHi i NepeTuHaTn KiJlbka HeBEIMKNX
MepeXx, BiH € MapLUpyTM3aLmMi NPOTOKO/IOM, LLO 03HAYaE, LLLO BiH MOXe BiANPaBAATU AaHi Yepes
MapLipyTU3aTop No Aopo3i A0 MicLs NpU3Ha4yeHHs. B KiHLEeBOMY NiACYMKY Lie TPOXW YMOBINbHIOE
poboTy, ane us MOXJIMBICTb PObUTL il AlyXKe FHYYKOIO A5 BEJINKUX Mepex. / Po3pobneHo
KOMMaHi€ . CXOXXWUIM Ha ONTUMIi30BaHUIN /1P, Ue Texx MapLupyTmn3aumi NpoToKon,
Lo pobuTb MOro 3pyYHUM A5t BRIMKUX MepeX, ane BiH 3abe3nevye 6inbly WBMAKWIA JOCTYN MO
Mepexi, Hix /1P. Heponikom € Te, WO BiH MNOraHo NpaLloe Mo aHaoroBmux TeneoHHNX
TNiHiAX. MOCTiINHO NMepeBipsie cTaTyc nepefadi, WwWob 6yTn BNEBHEHMM, L0 BCi AaHi HAAXOASATb.
Lle BUMarae [oAaTKOBOI CMYri MPOMYCKaHH$A, KOJIN Y aHanoroBux TeneoHHUX NiHin ans
no4aTky He Tak 6araTo. Lle np1M3BoAUTb A0 NOBINBHOro AOCTYNY. 3BUYaNHO, 3 AaHi 6inbL
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HagdinHi. Lle npoTokos, po3pobneHnit , PO3pO6NEeHNIN AN HEBENNKUNX
JIOKaNbHUX MepeX i Npauloe AOCUTb WBUAKO. Y HbOMY BiACYTHI HaklafHi BUTpaTK Ha aapecauio

/1P , LLIO 03HAYaE, WO NOro MOXXHa BUKOPUCTOBYBATU TiJIbKN B IOKaJIbHUX Mepexxax. Bu
HEe MOXXeTe OTPUMaTU AOCTYN A0 MepexX Yepes MaplipyTusaTop. ApxiTekTypa / 1P Habip
NPOTOKONIB / IP cknapa€eTbCcs 3 HACTYMHMUX KOMMOHEHTIB: MepexxeBui npoTokon () i noro
Norika MapLpyTu3auii, TpM TPaHCNOPTHUX NPOTOKONY ( , i ), @ TakoX psg cnyxb
ceaHciB, Npe3eHTaUin | foaaTKiB. |P npeacTaBnse MepeXxeBuin piseHb. KoXXHin cuctemi
NPU3Ha4YaETLCA YHIKaIbHUA Mepe)keBuiA aapec, He3ane)KHo Bif TOro, 4v NniagkaoYeHa BOHa Lo
nokanbHoi abo rnobanbHOI Mepexi. Hada€ TPaHCMOPTHI nocnyru no |P. BiH opieHTOBaHW Ha
3'efHaHHA, TO6TO BMMarae, Wwob M ABoMa cTopoHamMu 6yB BCTaHOBMEHWUI ceaHC AN HafaHHS
cBOiX nocnyr. BiH 3abe3neyye HackpisHy nepefayy AaHUX, YCYHEHHS MOMWUIIOK, YNOPSAKYBaHHA
DaHUX i ynpaBfiHHA NOTOKOM. 3abe3neyye To BUA 3B'A3KY, AKUIA KOPUCTYBAYi Ta nporpamu
04iKYIOTb B JIOKaJIbHO NiAKOYEeHNX ceaHcax. LlikaBo, Lo HaBKONLLHE CcepefoBuLLe
B3A€EMO3aJIeXXHOI JIOKaJIbHOI Mepexxi AeMOHCTPYE 6araTo 3 TUX K& XapaKTepUCTUK, Lo i
cepepnoBuLle, ANns Akoi 6yB po3pobreHunin /1P. 3okpeMa: MapLupyTu3auis: MixxMepexam
noTpibHa NigTPUMKa MapLupyTM3aLii; MaplwpyTusadisa oyxe edpekTBHa B CepeoBuLLax /
3'elHaHHS B MOPIBHAHHI 3 pe)XXUMoM 6e3 BCTaHOBNEHHS 3'€AHaHHS: aKTUBHICTb BKJIIOYAE
obuaga; To Habip NpoTokonis /1P ecbekTMBHO NiaTPpMMYy€e obnaBa B paMKax iHTerpoBaHoi
CTPYKTYpU. YyTAMBICTb [0 aAMiHICTPAaTUBHOINO HaBaHTaXKeHHA: aAMiHICTpaTUBHa NiATPMMKa
3a3BuYan obmexeHa. CepenoBuila [ IP MicTATb BeNMYEe3Hy KiflbKiCTb ANHAMIYHUX
MOXXJIMBOCTEN, B AKMX NPUCTPOI Ta Mepexi BUABAATLCA AMHaMIYHO, a Tabnnui mappyTunsadii
aBTOMaTMYHO MiATPUMYIOTbCS | CUHXPOHI3YOTbCA. Mepexi Mepex: /1P 3abe3neuvye
BUHSATKOBY MHYYKiCTb B SKOCTi aAMiHICTPaTUBHOIo Nigxoay A0 ynpasiHHSA 06'eqHaHHAMYN
Mepex. BukopucToByto4m nepesary CBOro AnMHaMi4YHOro xapakTepy, BiH 3abe3nedye nyxe
He3aJsie)xHe ynpaBJliHHA YacTuHaMu Mepexi (Mpu HeobxigHocTi). OcobnnBOCTi PO3POOKK KNIEHT-
cepBepHUX AoAaTKiB i iX peanisauis Ha MOBi NporpamMmyBaHHS - ue mMoBa
nporpaMyBaHHs, BUHaWLEHHa . MeTa nonsrana B Tomy, o6 [o3BOANTU
nporpamMictam CTBOPUTY OAHY KOMito Mporpamu, Ky KopucTysadi Morau 6 3anyckaTn NpakTUYHO
Ha Byab-aKoMy KoMn'toTepi i onepauiiHin cuctemi. La moxxnueictb 6yna pospobneHa, o6
3pobuTn XKUTTEBO BaXX/IMBUM KOMMOHEHTOM MPOrpaMoBaHicTb B IHTepHeTi. Mporpamu,
HanucaHi Ha , MepeBoOAATLCS B CBOIO BIaCHY apXiTeKTypy B hopmaTi, 3BaHOMY H6aiT-kogamu,
LLlo6 3anycTuTK Nnporpamy , KOpUCTyBayeBi NOTPibHa iHWa Nporpama, sika MoXxe
iHTepnpeTyBaTK Nporpamy i HapaTW i HeobxinHe cepepoBuLe | nocayru. MporpamMmHUn
piBeHb, BipTyasbHa MallnHa ( ), POBUTL NPakTUYHO ByAb-AKYy anapaTHY i NporpamMmHy
nnaTopMy CXOXOK Ha Nporpamy . ®aKTu4Ho, - Le ApaiBep NpUCTpoIo 4S8 Nporpam

. 3anyck -nporpamu 3 B A@HWIN Yac NOBiNbHiLLe, HiXK 3aMyCK eKBiBaNeHTHOI -
nporpamu, ane TeXHONOris NONINWYETLCS WBUAKUMN TeMNaMn. ApXiTeKTypa KNieHT-cepBep
Ma€ pi3Hi XapaKTEepPUCTUKMW, SKi CPOLLYIOTb KOMYHiKaLito. Mogenb KieHT-cepBep € OOHIEl 3
LeHTpaNbHUX ifen mepexeBunx ob4ncneHb. Bennka KinbkicTb 4oAaTKiB, BUKOPUCTOBYOTb
MoJenb KNiEHT-CepBep, BKJIOYaO4YM OCHOBHY Nporpamy iHTepHeTy, / 1P. Oeski ocobnmBocTi
apXxiTeKTypu KJiEHT-cepBep: 06MiH NOBIAOMIEHHAMM: KJIIEHT - CepBep Le cnucteMa, sika cnabo
nos's3aHa i B3aEMofAi€ Yepe3 MexaHi3M nepepadyi noBiaomMneHb. MoBifOMAEHHSA NPaLIOE K
MexaHi3M [O0CTaBKM 3anuTiB i BiANoBiAen; MaclwTaboBaHICTb: MOXKAUBICTb MOANMDIKYBaTK AaHi
nepen BiANPaBKOIO iX KNIEHTY; ayTeHTUdIKaLIiA; HaAiNHICTb: cepBep He NOBMHEH O4iKyBaTH, WO
KNIEHTCbKMI KoA Byne BiflbHUM Bifi MOMWUIOK; 3arasibHi pecypcu: cepBep Ma€ MOXXNBICTb
06CcyroByBaTy KJIEHTIB OAHOYACHO i peryatoBaTy iX 3arajbHUN AOCTYN A0 3arajlbHUX pecypcis.
CucTeMa KJieEHT-cepBep CTasa apXiTeKTypot ob4McneHb i [oAaTKiB No BCboMy CBiTYy. To6To
cucTeMa KIIeEHT - cepBep Habnmxae 06pobky foaaTkKiB, caMe, O KOPUCTYBaYva, a Tak caMo
[ornoMarae noAinwnT NPOAYKTUBHICTb. 3B'A30K MiXK KJTIEHTOM i CEPBEPOM 3 BUKOPUCTAHHAM
cokeTiB. Cepef, NOHATL | TEPMEHIB, NOB'A3aHNX 3 poBOTOI0 B Mepexi, B € TaKe Ba)kKmse
NOHATTS SK

n UnTtnposaHus: 0,01% id: 13
«COKEeT».

BoHO no3Ha4a€ TOYKY, Yepes aKy BifbyBaeTbCA 3'€AHaHHA. BUKOpUCTaHHSA COKeTiB [03BOJIAE
CTBOPUTW MiAKJIIOYEHHS ABOX KOMM'toTepiB. MpocCTille Ka)y4un, COKeT 3'€AHYy€E B Mepexi ABi
nporpamu. TakoX, COKeTN L03BOJIAOTb NPOrpamicTy po3rnagaTn Mepexese 3'€fHaHHA 5K e
OAVH MOTIK, B KNI MOXXHa 3anuncyBaTu abo YntaTn 6anTu. ICTOPUYHO COKETU € PO3LLUMPEHHAM
OAHIET 3 inen : yce BBEEHHA-BMBEAEHHA MA€E BUrNAAaTU A0S NPOrpaMmicTiB AK (annosuin
BBiZl-BUBIJ, HE3AJIE)KHO BiJi TOr0, Y1 NPALIOIOTh BOHW 3 K1laBiaTypoto, rpadiyHUM aucnneem,
3BMYanHMM arnsioMm abo nigkaveHHA fo Mepexi. CokeTn 3axumLialoTb NporpamicTa Big
HU3bKOPIBHEBMX AeTasen Mepexi, Takmx AK TUMN HOCIiB, pO3Mipy NakeTiB, MOBTOPHa nepenaya
nakeTiB, MepexeBi agpecu i 6baraTo iHworo. CoKeT MoXKe BUKOHYBaTW HaCTYMHi OCHOBHI
onepauii: Nigkno4nTN A0 BiaAaneHin MawwHi; 3abe3nevyyBaTn 06MiH JaHMMK; 3aKpuUBaTH
3'€lHaHHA; 3B'A3yBaTUCA 3 MOPTOM; 04iKyBaTK CMrHan BXOAY AAHUX; NMPUAMAATU 3'€AHAHHSA 3
BifAaNIeHNX MaLUMH Ha NpuB'a3aHoMy nopTi. Mpunyckawyu, Lo M1 BUKOPUCTOBYEMO ans
peani3auii, opiEeHTOBaHOI Ha 3'€AHaHHA, Ma€ [Ba MNoB'si3aHUX Knacy, saki HeobxigHi, Tob6To
Knac i knac . Knac cokeTa BUKOPUCTOBYETbLCA SIK KJTIEHTOM, TakK i CepBepoM i
Ma€ MeToAMn, BiAMOBIAHI MepLMM YOTUPLOM 3 LMX onepauin. OCTaHHi Tpu HeobXigHi TiNbKku
cepBepa i peanisyloTbCs KJ1acoMm . Knac peanisye iget cokeTa. Yepes noro
KaHanu, BBeAEHHA | BuBeAeHHS, by Ay Tb CMiNKyBaTUCA KNIEHT 3 CEPBEPOM, MO CyTi Lie TaK 3BaHi
"po3eTkn". OronoWyeTbCA Liel KJ1ac Ha CTOPOHI KJIiEHTa, a cepBep BiATBOPIOE NOr0O, OTPUMYHOHMN
CUrHan Ha nigkoYeHHs. Tak BigbyBaeTbCs CinkyBaHHS B Mepexi. TOMy, HalnpocTiwmm
BapiaHTOM peani3auii KNiEHT - cepBepHOro foAaTka Ha Obyfnie Ha OCHOBI COKeTIB. Y LbOMY
MeTOAi i cepBep, i KJIIEHT € 4OAATKOM . KnieHTcbkunin fofaTok noBmvHeH 6yTn 3aBaHTaXKeHo
Ha KNiEHTCbKUIN KoMn'toTep. CepBep MoXKe npautoBaTh ofgHOYacHO, Tob6To obcnyroByBaTu binbLue
0HOro KJi€eHTa ogHo4acHo. Cepsep i 6a3a AaHUX 3HaXoAATbLCS Ha cepBepi. OCHOBHUM
HeAoJ1iKOM LibOro MeTo4y, SiK y>XKe rOBOPUJIOCS paHille, € Te, LWo nporpaMHe 3abesneyveHHa ans
KNieEHTa Ma€ byTn i3n4HO NPUCYTHIM Ha KNIEHTCLKIMA MalUWHI, a KNIEHTCbKa MallnMHa NOBUHHa
MaTu iHTepnpeTaTop ONA N0ro 3anycKy. FKLWO B KNIEHTCbKY NPOrpaMy BHOCATLCA MeBHi
3MiHW, NOro HeobXxigHO NOWMPUTKN cepen KNIEHTIB. BucHoBkM fo po3ainy 1Y gaHHomy po3gini
Oyna po3rnsHyTi TeOpeTMYHi OCHOBU PO3PO6KU KNiEHT-CcepBEpPHUX AoAaTKiB. Mig vac
[OoCNiAXeHHs 6yn0o po3rniHyTO KNiEHT-CEPBPHY apXiTeKTYpy, BU3HAaY€HO POJli KOMMOHEHTIB
(knieHTa, cepBepa) B Hii, pO3rnsHyTO OCHOBBHI MoAeni (0AHOpaHrosa, ABOPaHrosa,
TpbOXpaHrosa). TakoXX npoaHasizoBaHO OCHOBHI MPOTOKOJIN, AIKi MOXKYTb 3aCTOCOBYBaTUCA Y
KNIEHT-CPBEPHUX apXiTekTypax ( /1P, / , ). Kpim TOro, po3risiHyTo OCHOBHi
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MO>X/IMBOCTi MOBM NPOrpaMyBaHHS B p0o3pobLi KNiEHT - cepBepHOro AoAaTKy Ta BU3aHYeHO
cnocobu peanisauii Ha MOBi NporpamMmyBaHHS ManbyTHbOro AoAaTKy. TakMM YUHOM,
BM3Ha4YeHo, L0 A0AATOK

[ 7 | LuTtuposaHus: 0,03% id: 14

«KopropaTuBHMWI YaT»

byae MaTu KNiEHT-CEPBEPHY apXiTEKTYpY, i3 3aCTOCYBaHHAM MepeXXeBOoro npoToKony Ta
TEXHOJIOTi€E0 COKeTIB AK iHTepdeicy B3aeMoLii kKNieHTa Ta cepBepa A1 MOXKJIMBOCTi 06MiHY
TEKCTOBMMU nosigomneHHsMu. PO341J1 2. PO3POEKA NMPOrPAMHOIO AOOATKA

u LUnTtnposaHus: 0,03% id: 15
“KOPIMOPATUBHU YAT”

HA NJTAT®OPMI 2.1. KopoTKuin ornsg CTpykTypu goaaTky B xoai po3pobku 6ys
CTPYKTYPOBaHUIM iCHYIO4NIA MaTepian i Ha NOro OCHOBI peasli3oBaHO KJIIEHT-CEPBEPHUI AOAATOK.
Ha noyaTky po3pobku HeobxifHO BMbpaTn Mixx ABOPiBHEBO i HaraTopiBHEBOT apXiTEKTYpOIo.
[lns CTBOPEHHS KNieHT-cepBepHOro fonaTtka 6yna obpaHa ABopiBHEBa apXxiTekTypa i 06'eKTHO-
OpieHTOBaHa MOBa MPOrpamMyBaHHS - , BN HanncaHHA BCiel nporpamn. Bcsi o6pobka faHnx
BinOyBa€ETbCA Ha cepBepi. [IBOPiBHEBY apXiTEKTYpy JIerko MoxXKHa peanidyBaTu. CTPyKTypHa
Mozenb bynyBanaca TakMM YMHOM WO 6 Ha Byab-skoMy eTani 6yna MOXAMNBICTb 3MiHIOBATM i
[ofaBaTu HOBUIM pyHKUiOHan. Puc.2.1. CTpyKkTypHa MoAenb AodaTka "KoprnopaTuBHui 4aTt”. A
came LA Mogenb CKNafaEeTbCcs 3 ABOX MOAY B i . [0 KNIEHTCBKOI YacTUHW
BiIHOCATLCA TaKi Knacu sK: , , ,

. [1o cepBepHOi YaCTUHM BIAHOCATbLCA KNacu: ) ,

, ) . NMopibHa cTpyKTypHa MoAenb LEMOHCTPYE
nonsi, YNeHu knacis i MeToam Ans poboTn 3 HUMU B KNIEHTCbKIN i cepBepHil YacTuHax. 2.2.
Po3pobka cepBepHoro nonatky Hanbinbl 3HavyyLWMM y cepBepi € Ko NOro 0CHOBHOIO Kaacy
" ". PO3rnsiHeMo OCHOBHI MOAsA, METOAMN KNaccy

n LUnTtnposaHuns: 0,01% id: 16

“ ",

CepBep NoOBUHEH NigTpMMyBaTK 6e3ni4 3'€aHaHb 3 Pi3HUMMN KNiEHTaMM 0AHOYacHoO. Lle MoXxHa
peanizyBaTu 3a 4OMOMOIOI0 HAaCTYMHOrO anropuTMy: - CepBep CTBOPIOE CEpBEPHE COKeTHMEe
3'€fHaHHA. - Y LMKNi 04iKYE, KON SKUACb KJIEHT NiAKIIOYNTLCS A0 COKeTy. - CTBOPIOE HOBUI
noTik 06pobHMK , B skoMy byne BinbyBaTnCcs 06MiH NOBIAOMNIEHHAMM 3 KJTIEHTOM. - YeKae
HacTynHe 3'eAHaHHSA. OCKiNIbKM CepBep MOXXe 0[4HOYaCHO MpaLoBaTh 3 AeKiIbKOMa KJliEHTaMu,
HaM 3HapobunTbCs MeTon ANA BiANpaBKU NOBIAOMNEHHS Biapa3y BCiM. [lonamMo [0 knacy
1.CtaTiyHe none , , Kntoyem bypne iM'a KNieHTa, a 3HaYeHHS -
3'€QHAHHS 3 HUM. , =

(); 2. CTaTu4HMN MeToL ( )
KU NMOBMHEH BiANPOBAATY MOBIAOMIEHHA yCiM 3'egHaHHAM 3 . Akwo
nif Yac HaACUNAHHSA MOBIJOMJIEHHS TPANUTLCA BUK/IIOYEHHS , NoTpibHO BiANOBUTK

A0ro i NOBiAOMUTU KOPUCTYBAYEBI L0 HE 3MOrn BiANPaBUTY NOBILOMIEHHS.
( ) {
( : . M A

{
. ( )
} ( H
("He cmornm oTnpaBuTb cooblieHne " +
0);
}
}
}
} He MeHbLI Ba>X/IMBMM MeTOO0M € ( , )
{}, BiH NOBMHEH BiANpaBNATY Yepes MoBiAOMJIEHHS MpO Te, WO
OyB A0AaHUIA KOPUCTYBAY 3 iM'AM 019 KOXKHOr 0 iMeHi 3
( , ) {
( : . M1
( . ( A
}
( ( . _ , )
}

} Takoxx nopamo MeTopn skui bye BUKOHYBaTK LMK 06pobkn NoBifoMNeHb CepBePOM
( , )
, , Ale 3Ha4YeHHA NapaMeTpiB Take X, AK i y meToai
(). MeTopg () NOBMHEH B HECKIHYEHHOMY LMK OTPUMyBaTKn
MOBiIJOMJIEHHS Bifl KJIiEHTA, AKLLO NOBIAOM/IEHHS, OTPUMaHe MeTOA0M (), mae Tun
, TO NOBMHHO 6yTW BiANpaBieHO HOBE MOBIAOMJIEHHA BCIM y4acHUKaM YaTy
BUKOPUCTOBYIOYN METOS, (). AKW0 NOBiAOMNEHHS OTPMMaHe NpeaMeTomM
(), Ma€ Tvn BiAMIHHWA Big . , MeTon () He
NOBUHEH BYyTN BUKIINKAHWUIA, | Ma€ ByTn BUBEAEHO MOBIJOMJIEHHS NPO NOMUJIKY.

( , ) ,

{ (true){
= 0;
( 0 == H
= 0;
( ( , +
n LUnTtnposaHuns: 0,01% id: 17
+ )i
} {
. (
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"Mony4yeHo coobuieHne oT "
+ . () +
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B LntuposaHus: 0,06% id: 19
". Tun coobLieHns He COOTBETCTBYET NPOTOKOY."

)

}

}

} Knac peanisye NpoTOKOJ CMiSIKyBaHHA 3 KJIEHTOM, 3@ AOMOMOIro0 OCHOBHOIO MeToay
Knacy: () - aku byne BUKIMKATK YCi 4OMOMiXXHI meToaun. 1. MeTon () BMBOAUTb Ha eKpaH
noBifOMJIEHHA Npo Te Wwo Hyno BCTaHOBNEHO 3'€AHaHHSA 3 BifAa/IeHO0 aApecoto. 2. CTBOPIOE

HoBe 3'eAHaHHA ( ) BUKOPUCTOBYIOYM B IKOCTi NapameTpa none . 3. Buknukae
mMeTon () BUKOPUCTOBYIOYM B IKOCTi NapamMeTpa LWONHO CTBOPEeHe 3'€AHaHHS. 4.
Buknunkae metopg () BAKOPMCTOBYO4YM B AKOCTi MapaMeTpa HoBe
noBifOMNEHHSA. 5. BUKNnkae metop, () BUKOPMCTOBYIOYM B IKOCTi NapameTpis

i . 6. B KiHUi MeTon () Bupanse 3 3anuc BigMoBigHy

, | BiANpaBnsie BCiM y4acHMKaM YaTy MOBiAOMJIEHHS MPO Te, WO NOTOYHUIA KOPUCTYBaY
O6yB BuganeHuin. 7. KopekTHO 06pobnse BUKIIOYEHHS i

01

u LUnTtnposaHus: 0,05% id: 20
"YCTaHOB/IEHHO HOBOE coeauHeHune C "

+ . 0);

( = ( A
= ( );
// NOBiAOMNSIEMO BCIM y4aCHUKaM LLO NPUELHABCA HOBUIA YHaCHUK
( ( . _
// NOBiAOMNAEMO HOBOMY YHaCHUKY MPO iCHYIOYix YH4aCHUKIB
( , );
// 06pobNSEMO NOBIAOMIEHHS KOPUCTYBAYiB

( , )

} ( | H
("Owwnbka Npu obMeHe fAaHH-MK C " +
0);
}
( = H
( )
( ( _ , ));
}
("CoepuHeHune c " + . 0+"
3aKkpLiTo.");

} 2.3. Po3po6ka knieHTCbKOro onaTky Ki€EHT, MOBUHEH 3aNpoCcuMTH y KOpUCTyBaYa aapecy i
npoT cepBepa, Nia'eAHATUCA 3a3HAYEHO aApecoto, OTpMMaTK 3annuT iMeHi Big cepeepa,
3anuTaTy iM'a y KopucTyBada, BianpaBnTU iM'a KOPUCTyBava cepBepa, Lo4eKaTUCA NPUNHATTS
iMmeHi cepBepoM. MMicNa LbOro KAiEHT MOXXe 06MiHIOBAaTUCS TEKCTOBMMM MOBIAOMJIEHHSIMM 3
cepsepoM. O6MiH NoBigoMAeHHAMY BiAOYyBa€ETLCS B ABOX NapasielbHO NpaLoYmnx NoToKax.
OAMH 3aMMa€ETbCA YNTAHHAM 3 KOHCOJIi | BiANPaBKOIO MPOYMTaHOro cepeepa, a Apyrum noTik
OTPUMYE OaHi Bifi cepBepa i BUBOAUTb iX B KOHCO/b. Tak sIK KNIEHT peani3oBaHuii 3 rpadivHnm
iHTepdencom, To fopeyHo Byn0 CKOPUCTATUCA NATEPHOM ( - - ). Mpn
po3pobLi cMcTeM 3 NpM3HaYeHNM A8 KOPUCTyBaya iHTepdencom, crifyoym naTrepHy
NOTPIGHO PO3AINATM CUCTEMY Ha TPU CKNAAoBi YacTuHW. IX, B CBOIO Yepry, MoXXHa Ha3usaTun
MoaynsiMn abo KOMMNOHEHTaMn. Y KOXXHOI CK/1laloBOi KOMMOHEHTUN Byae CBOE NPU3HAYEHHS.
- Tak 3BaHa Mofesib. BoHa MiCTUTb BCIO N1IOTiKy Nporpamu. - BUA, Apyra YacTUHa CUCTEMMU.
LaHunii Mmoaynb BiANoBifa€e 3a BifobpakeHHs faHMX KOpUCTyBayeBi. Bce, Wwo 6a4nTb KopucTyBay,
reHepyeTbCS BULOM. - KOHTpoJiep. Y HboMy 36epiraeTbCs KoL, AKMIA BigNoBifae 3a
06pobKy Ain kKopucTyBayda (byab-sKa i KOpMCcTyBaya B cucTeMi 06pobnsieTbca B KOHTponepi).
(Mopenb) - HanbinbLL He3ane)xxHa YaCcTMHa cMcTeMn. Mofenb He MOBMHHA Hi4YOro 3HaTu Npo
Moayni Bup i KoHTponep. Mofesb HacTiNbKK He3asexxHa, Wo ii pO3pobHUKN MOXXYTb MPaKTUYHO
HiYoro He 3HaTw Npo Bug i KoHTponep. OCHOBHE NMpu3Ha4yeHHsA (Buay) - Hanaeatu
iHbopMaLito 3 Moneni B 3py4HOMY OJ19 CMPUNHATTA KOpUcTyBada dpopmaTi. OCHOBHE 0OMEXXeHHS
Buay - BiH HiiK He MOBUHEH 3MiHIOBaTU MoAenb. OCHOBHe Npu3HayeHHs KoHTposepa -
06pobnaTu fii kopuctyeaya. Came Yepe3 KOHTposiep KOPUCTYBa4y BHOCUTb 3MiHW B MOAENb.
ToyHiwe B AaHi, aKi 36epiratoTbCcsa B MoAeni. 3a AOMNOMOro , MOXXHa CMPOCTUTN HaMMUCaHHSA
nporpam, NiABULLNTY YUTAHICTb KOAY, 3p06UTK Nerie po3LWnpPeHHs i NiIATPUMKY CUCTEMU B
MalibyTHbOMY. 3 yCbOro LLbOro MOXKHa 3p0bUTK LiIKOM NOTiYHUI BUCHOBOK. By ib-AKy cnctemy
noTpibHo po3buBaTy Ha Moayni. HanbinbL 3HaAYYLLiM KNAacCoOM KJIiEHTa €
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“ ”

- Len knacc Bignosifae 3a 0bpobKy At kopucTyBaya (6yab-ska Ais KOpUCTyBava B CUCTEMI
06pobAETHCA B KOHTPOiepi). PO3rfS sHEMO OCHOBHI METOAM KJTIEHTCbKOIO Kiaccy

u LUunTtuposaHus: 0,01% id: 22

“ ",

BknageHHs Knac B IKOMY MepeBu3HaYeHi Baxmei metoau: 1.

( ) - BCTAHOBJIIOE HOBE MOBIAOMNEHHSA MOAeNi | BUKINKAE
OHOBJIEHHS BMBEAEHHS NMOBIAOMIEHb Y NpeACTaBHMKA.

( ) {
// BUBOAUMO TEKCT NOBiAOM/IEHHS

( )
. 0;
}2. ( ) - BOJa€E HOBOrO KOPMCTyBaya B MOAENb i
BWKJIMKA€E OHOBJIEHHS BUBEAEHHA KOPUCTYBaYiB y BigobparkeHHs.
( ) {

//BUBOAMMO iH(OPMaLito MPO AO0AaBaHHS HOBOIrO KOPUCTyBa4a

( )
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view,refreshUsers();

} 3. void informAboutDeletingNewlUser (String userName) - BUAaNs€ KOPUCTyBaYva 3 Mogeni i
‘BUKJINKAE OHOBJIEHHSI BUBELEHHSI KOPUCTYBaYiB y BinobparkeHHs. protected void
informAboutDeletingNewUser(String userName) {

//BUBOANMO aKTyaJIbHUI CMMCOK KOPUCTYBaYiB

model.deleteUser(userName);

view.refreshUsers();

} 4. void notifyConnectionStatusChanged (Boolean clientConnected) - BAKNIMKAE aHaNorivyHmm
MeTon y yaBneHHs. protected void notifyConnectionStatusChanged(boolean clientConnected) {
'view.notifyConnectionStatusChanged(clientConnected);

} 2.4. Po3pobka 60Ta BOT € KNIIEHTOM, AKNIN aBTOMaTWUYHO BiANOBIAAE Ha Aeaki KoMaHau (4ac,
naTy). Tomy peanizoBaHuin 60T BignpaBasie NOTOYHUIA Yac i paTy. Po3rnsgHeMo oCHOBHI MeToAMn
knacy BotClient, a came getUserName() i processincomingMessage(String message): 1.
getUserName () - reHepye HoBe iM'st 60Ta Ha BMMafoK, SKLWO A0 cepBepa MigKMoYNTbCS KislbKa
6oTiB, Hanpuknaa: date_bot x, ae x - byab-ake ymucno Big 0 go 99. protected String
getUserName() {

return "date_bot " + (int) (Math.random() * 100); } 2. processincomingMessage (String message)
- 06pobnsie BXiAHI NOBIAOMNEHHSA: 2) BUBOANTbL B KOHCO/b TEKCT OTPUMAHOIO NMOBiAOMIEHHS
(message). 6) OTpUMYE 3 message iM'a BignpaBHWKa | TEKCT NoBiAOMNEHHS. B) Bianpasnse
‘BiANOBIAb B 3a/1€XXHOCTI Bif, TEKCTY NMPUAHATOro NOBiAOMAEHHS, Hanpuknaa, SKLWo TeKCT
OBifLOMJIEHHSA:

Bi,D,I'IpaBI/ITb MNOBiAOMJIEHHS SIKE MICTUTb MOTOYHY OaTy.

BiANPaBUTb AaTy (TiIbKN NOTOYHWIA AEHb).

BiANPaBUTb AaTy (TiNbKY NOTOYHUIA MicALb).

BiANPaBUTb AaTy (TiNbKU NOTOYHWIA PiK).

BiANPaBUTb NOTOYHUIA Yac.

BiANPaBUTb MOTOYHY FOAUHY.

BiANPaBUTb NMOTOYHY XBUJINHY.

BiANPaBUTb NOTOYHY CeKyHAy. Bianosiab MicTUTL iM'st KNiEHTa, KU HaAicNaB 3annT | YeKae H

innoBigb. protected void processincomingMessage(String message) {

BUBOAMMO TEKCT MNOBIAOMJIEHHS B KOHCOJ1b

onsoleHelper.writeMessage(message);

BifoKpeMIloEMO BiANpaBHWKaA Bif TEKCTY NMOBIAOMNEHHS

tring userNameDelimiter =
split = message.split(userNameDelimiter);
if (split.length !'= 2) return;

String messageWithoutUserName = split[1];
// ToTyeMo chopMaT Ons BiANPaBKM AaTuW 3rigHo i3 3anMToM

String format = null;
switch (messageWithoutUserName) {

ase
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break;
}

if (format !'= null) {

String answer = new SimpleDateFormat(format).format(Calendar.getinstance().getTime());
_BotCIlent this.sendTextMessage(

+ answer);

} 2.5. Mpuknag poboTn gofjaTka |ava, CTpora MoBa Ha SiKill MOXXHa BupiwyBaTn by ab-ake
3aBLaHH$, 3aBASAKMN KPOCCMNAaT(POPMEHHOCTI MOXKe NpaLioBaTh Ha Pi3HMX NnaTdopMax Lo AyxKe
‘BaX>XJIMBO AN151 KNIEHTCbKOT YaCcTUHW. AAropuTM pob0oTy CUCTEMU NPOrpaMu BUrsSiAAE HAaCTYMHUM
4uHom: 1.CepBep 3anyCKaEeTbCA i YEKAE BBEAEHHA NOPTY cepBepa; Puc. 2.2. 3anyck cepeepa
2.[ani nicns BBeAeHHA NOPTY 3anyLUEeHW cepBep NepexoanTb B PeXXUM O4iKyBaHHSA
niaKMoYeHHA KieEHTa; 3. Mpu NiAKAIOYEHHI KJTIEHTa, 3aNyCKAETbCSA NPU3HaYeHnin gns
KopucTyBada iHTepdelic; 4.[lani cepsep 3annTye agpecy, NopT i iM'A KnieHTa(pnc.2.2., puc.2.3.,
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puc.2.4.); Puc.2.2. Cepsep 3anuTye agpecy Puc.2.3. Cepsep 3anutye nopT Puc.2.4. Cepsep
3anuTye iM’a 5.Micna ycniwHoro 3'eaHaHHsA cepeep 06pobnse oTpumaHy iHbopmauito(puc.2.5.,
puc.2.6.); Pnc.2.5. CepBep 06pobsisie iHhopMaLito nicas ycniwHoro 3'eAHaHHsA Puc.2.6. Cepsep
ycniwHo 3'eaHaBcA 6.0ani BinbyBaeTbCa NiAkNYeHHs BOT-KNieHTa i cepBep 3anuTye aapecy i
nopT(puc.2.7.); Pnc.2.7. MigknoveHHs 60Ta i cepBep 3anuTye agpecy i nopT 7. Micnsa ycniwHoro
niakAo4eHHs BoT-KNiEHT BMBOAUTBL iHpOpMaLLito Npo Te sAKi PYHKLUIT BIH MO)Xe BUKOHYBaTW Npun
BBEAEeHHi NeBHMX KoMaHA(puc.2.8.). Puc.2.8. Busia 60ToM iHhopMaLito Npo cBilt hyHKLioHan
TakuM YNHOM, Po3pobIeHO KNIEHT-CEPBEPHUIA [OAaTOK

n LUnTtnposaHus: 0,03% id: 50
“KopnopaTuBHUA YaT”

Ta NPOTeCTOBaHO Moro iHhTepdenc Ta pyHKLIOHaNbHIi MOXXANBOCTI (LoaaTok A). BucHoBkM Oo
po3ainy 2 B pe3synbTaTi po3pobku Byna cCNpoeKToBaHa CTPYKTypHa MoAesb foaaTka

[ | LntuposaHus: 0,03% id: 51
“KopnopaTuBHuin 4aT”

aHaJi3 AKoro [03BOJIVB PO3POOUTU, KNIEHT-CEPBEPHNIA AOAATOK 3a AOMOMOrot 06'eKTHO-
OpiEHTOBaHOI MOBU NPOrpamMyBaHHSA . 1. Ansa Po3pobku kKNieHT-cepBepHOro goaaTky 6yno
obpaHo OBOpPIBHEBY apxiTeKTypy. 2. Po3pobneHunii KNieHT-CepBEPHUIA AOAATOK Ha MOBI ,a
came: ans onTuMisauii poboTun nporpamu, 6yB BUKopuUcTaH Habip apxiTekTypHux igen i
npuHUMNiB ANna NobyaoBu CKNafHUX CUCTEM 3 MPU3HaYeHNM ANA KOPUCTyBayva iHTepdencom,

T06TO ; po3pobneHun cepeep AN 06MiHy TEKCTOBUMY NOBIAOMAEHHAMU, Ta PO3TrNIAHYTI
OCHOBHi MeToAn Knacy ; PO3p0o0BJIeH KNIEHT 3 FPAIYHUM IHTEPhENCOM | MOXXUBICTIO
nigKkno4aTUCA [0 cepBepa i 06MiHIOBaTUCA NOBIAOMAEHHSAMMU MiXK IHLUMMW yYaCTHUKaMu Ta
OCHOBHi MeToAn Knaccy ; po3pobsieHnI 60T KNIEHT, SKUI MOXXe NpuiMaTn

3anuTy i BiANPaBNATN faHi NPO NOTOYHY AaTy i Yac. TakmM YnuHoMm, ByB po3pobnieH KieHT-
cepBepHUIA f0AaTOK

[ 7| LUntuposaHus: 0,03% id: 52
“KoprnopaTuBHuin 4aT”

Ha nnaTdopmi . Micns po3pobku KNiEHT-cepBepHOro AoAaTKy 6ys0 BUKOHaHO TeCTyBaHHA
NpoeKTy, MeTolo Sikoro 6ysio BUSIBNEHHS HeoJliKiB po3pobku. Ha niacTasi pesysibTaTiB
TeCTYBaHHS MOXXKHa CTPBEPAXKYBATK, LLO PO3p06sIeHNA AOAATOK € ONTUMI30BAHMM i MpaL oYUM,
BWCHOBOK Mg 4ac gocnigxxeHHs 6yio NnpoaHani3oBaHO HAayKOBO-TEXHIYHWIA MaTepian, aHani3
AKOro [O03BO/IMB PO3POOUTU KIIEHT-CEPBEPHUIA AOAATOK

[ 7 | LuTtuposaHus: 0,03% id: 53
"KoprnopaTuBHUIA YaT"

Ha nnaTdopmi . Mpwn ubomy 6y1I0 OTPMMAHO HACTYMHI BUCHOBKW Ta pe3y/bTaTu: Y nepLiomy
po3aini naHoi po6oTn 6yB NpoBefeHWIA OrnAA iICHYIO4YNX apXiTEKTYP KNiEHT-CEPBEPHUX [0AATKIB,
OCHOBHWX KOMIMOHEHTIB apXiTeKTyp, MoAeNi, NPOTOKOAN Ta 0cobamMBOCTi B po3pobui fofaTKiB Ha

nnatdopMi NnporpaMmyBaHHA . MpoBeneHi [oCnifXeHHs Hagann MOXJ/IMBICTb BU3HAYMTH, WO
nonaTok
u LUnTtnposaHuns: 0,03% id: 54

«KoprnopaTuBHUM YaT»

OyZle MaTu KNiEHT-CEPBEPHY apXiTEKTYPY, i3 3aCTOCYBaHHSIM MePEXEBOIro NPOTOKOSY Ta
TEXHOJIOTIEI0 COKETIB K iHTepdency B3aEMOLIi KNiEHTa Ta cepBepa AN MOXJINBOCTI 0OMiHYy
TEKCTOBMMM MOBiAOMJIEHHAMU. B Apyromy po3aini pobotu 6yno po3pobneHo KnieHT-cepBepHUiA
nonaTok

u LUnTtnposaHuns: 0,03% id: 55
"KoprnopaTuBHui 4aT",

a came: norika po6oTn, OCHOBHI KOMMNOHEHTU, peanizoBaHa AOAATKOBA MOXX/MBICTb B3aEMOLIi 3
60TOM, Ak Hapja€ Habip KOMaHA 019 OTPUMAHHSA AaHUX NPO MOTOYHUIA Yac Towo. B xoai
peanisauii nporpamu 6ynm po3rnsHyTi i onMcaHi 0CHOBHI kflacy B po3pobieHoMy AoAaTKy.
CepBepHa 4YacTMHa NpPorpamMm CTBOPEHa 3 MOXKJIMBICTIO B3AEMOJIi 3 HElo 3a [,O0MNOMOroK KOHCOI,
KNIEHTCbKa YacTMHa, peanisauis sKoro BUKOHaHa 3a LOMOMOrol apXiTekTypu , CTBOpEHa 3
MO>XKJIMBICTIO B3@EMOAIT y BUrnaai iHTepdelicy. B pesynbTaTi, po3pobneHnin KnieHT-cepBepHUin
[00ATOK MOXKE BUKOPUCTOBYBATUCA B HAaBYa/IbHOMY KOHTEKCTI, B HAaCNif0K YOro nporpamMa Mae
MOXJIMBICTb A0OMpaLboBYBaTUCA, A0AAIOYN HOBUN DYHKLIOHAM 3 MOXKJIMBICTIO pedaKTopiHra
KoY SIKUA CNY>XKMTb METO MOIMNWNTU AKICTb Koay 6e3 3MiHN 30BHiLLUHbOI NOBEAIHKMN NMporpamMu.

CMNCOK BUKOPUCTAHUX OXEPEJT OcpiuiniHnin cant ™ , 7

: Be6-canT. : g . . / 17/ Japif - .
(naTa 3BepHeHHs 20.12.2020 p. ) : Beb-canT. : Uk, .org/ / (naTa
3BepHeHHA 20.12.2020 p. ) - : Beb-canT.

len. .org/! / - _ . (BaTa 3BepHeHHs 15.12.2020 p. ) OdiuinHum
canT . :

:/ . . / / / - - - - - - . (mnaTa
3BepHeHHs 10.12.2020 p. ) : Beb-canT.

/! . / / - / / / .md# - (naTta
3BepHeHHA 20.12.2020 p. ) brox A. : ehbekTMBHe NporpamyBaHHs, 3-e n3g. M.: Jlopu, 2019.
463c. MapTiH P. Ynctuin kon: cTBOpeHHA, aHani3 i pedakTopuHr. K.: ®abyna, 2019. 416 c.
FepbepT WingT, 8. MNoBHe KepiBHULTBO, 9-e BUAaHHA. M.: Bunbamc. 2015. 1376c¢. Namma,
P.Xenm, P.O>xoHcoH, . Bniccinec, MpuitioMun 06'eKTHO-OPiEHTOBAHOIr0 NPOeKTYBaHHSA. MaTepHn
npoekTyBaHHsA. C.-M6: MNuTtep, 2001. 368c. bniHos., |.M., PomaH4uk, B. C. . MeTtogn
NporpaMyBaHHsA: HaBYaJIbHO-METOANYHWIA MOCIOHNK. MUHCK : M34aTeNbCTBO
[ 7 | LntuposaHus: 0,03% id: 56
«YeT pe 4yeTBepTU»,

2013. 896c¢. MporpamMmyBaHHA Ha MOBI : Beb-canT. :
/! tk/edu/i / - / /11, (naTta 3BepHeHHs 20.01.2021 p.) -
. . , . . 1997. - 37.
Beb-calT. : H/) . . / - - -
(paTa 3BepHeHHA 05.02.2021 p.) . :
:// - / - . (naTa 3BepHeHHs 10.03.2021 p.)

: Beb-caiT.
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o, .org/ /%00%93%D0%EE%01%81%00%BE%00%E28%00%E0%0D0%53, %00%94%00%56% 0% 25% DI
(paTa 3BepHeHHA 20.12.2020 p. ) IcTopia MoB nporpamyBaHHS. LLlo aonomorno yBiNnTW B
Ko>KeH By AnHOK : Beb-canT. : :// . Jruf /306476/ (naTa 3BepHeHHA 25.12.2020
p.) . 12, 1997. 24c. :

:// . . / / / -150003. (naTa 3BepHEHHS
06.01.2021 p. ) . : Beb-canT.

:// L/ - / - - / (naTa 3BepHeHHs 12.03.2021 p. )

HaB4YanbHi Bineo : Beb-canT. : :// . . Jru-ruf / / (naTa
3BepHeHHs1 20.12.2020 p.) . : Beb-calT.

:// .net/10973/ - (naTa 3BepHeHHs 22.12.2020 p. ) AonaTok A MiHicTepcTBO
OCBITW | Haykun YKpaiHu [lep>xaBHWI 3aKnian
[ 7 | LntuposaHus: 0,08% id: 57

«JlyraHCbKWiA HaLiioHaNbHUI YHiBEpCUTET
imeHi Tapaca LleB4yeHka»

®dakynbTeT (iHCTUTYT) Kadenpa HaB4anbHO-HayKOBUIA IHCTUTYT MaTeEMaTUKKN Ta iHOPMaLinHNX

TEexXHONorin (NnoBHa Ha3Ba) IH(hOpMaLiNHMX TEXHONOrIN Ta cMCTeM (MoBHa Ha3Ba) MNporpama Ta

MeTOAMKa TeCTyBaHHS Ha BMKOHaHHS nporpamMHoi po3pobku (MP): Po3pobka KnieHT-cepBepHOro
-AOAATKY ANA aBTOMaTmM3auii cnifkyBaHHS i3 knieHTamu MonTtasa - 2024 3MICT TECT

TITTAH. L. 36 1.BCTYM.ucevivneiieennns
..................................................................... 36 1.1.MeTa......
................................................................................. 36 1.2. BXigHi AaHi....ccccoeeennnnn.
............................................................ 36 1.3. MeTa

TECTYBAHHS ettt eeeteeet e et e e et et e e e e e e e e e 36 2.YmMoBM

TeCTyBaHHSA.. wiereenn.37 3.CTpaTeris npouecy
TeCcTyBaHHSA.. .37 3.1. TecTyBaHHSA

[ R=] o0 11 )PP PPRP 37 3.1.2. hyHKUiOHanbHe

TeCcTyBaHHS.. ..38 4. NMnaH
70101 OO UP PPN 38 5. KiHueBi
pesynbTaTu.. ...38 TECTOBI BUNALOKW

..................................................................... 39 TECT-NJIAH
1. Bctyn 1.1. MeTa MeTa AaHOro TecT njaHy - e onuc KiEHT-CEPBEPHOro A0AAaTKYy Ha MOBI

nporpaMyBaHHsA . lOKYMeHT [,03BONSE OTPUMATK iHDOPMaLLilo NPO NNaH TeCToBUX pobiT. 1.2
BxigHi gaHi KnieHT-cepBepHmin 4oaaTok
[ 7| LutuposaHus: 0,03% id: 58

“KopnopaTuBHUIA YaT”-

HanMcaHui Ha NIaTHOPMi NpPorpamMyBaHHSA . 1.3 MeTa TecTyBaHHA MeTO NepeBipKN KIEHT-
CepBepHOro A0AATKY € NepeBipka KOPEKTHOI pob0TK BCiX NOro enemMeHTiB. Binbluy YacTuHy
TecTyBaHHA Oyle BiABeAeHa TeCTyBaHHS iHTepdency, KOPEKTHICTb NOrikKu A0AaTKY, @ TakKoX

-TecTaM aki 6yayTb TecTyBaTu MeToam , OCHOBHMX KNlaccis nporpamu. MiacymMKom
npouecy TecTyBaHHs 6yayTb HAacTyMHi MaTepiann: BUCHOBOK BiAHOCHO 3araJisHOro CTaHy, Lo
HafacTb PO3PO6HMKY LIbOro NPOAYKTY KapTUHY BiAHOCHO poboTu nporpamu. 3BiT Npo
pe3ynbTaTu TecTyBaHHA. 3a40KYMEHTOBaHi MOMUKW NPU BUSBJIEHHI. TecTyBaHHs byne
NpoOBOAUTUCSA BPYYHY, METOLOM

u LUnTtnposaHus: 0,01% id: 59
"HedopmMasibHOro"
TecTyBaHHSA (ad- ) 3 NO3MLii KiIHLEBOro KOpUCcTyBaYva NporpamMmun. Taknum 4ynHom, byne

NpoOTEecToBaHW K iHTepdenc, Tak i OCHOBHI MOX/IMBOCTI Ta hyHKLiOHan nporpaMu.
Komn'toTepHa cucTema, L0 3aTBepA)KeHa A0 nepesipku: NepcoHaibHWIA KOMNbIOTEp i3
HaCTYNHUMWN XapakTepuctukamu: Mpouecop (R) (1) i3-2120 3 NOTy>XHicTio 3.30
4,00 I'b onepaTuBHOi Nam'aTi Tun cnctemun: 64-po3psigHa onepaliiHa cuctema OnepadinHa
cnctema 8.1 x64 npodpecinHa 2. YMOBM TecTyBaHHs [TporpamMa NOBMHHa NMPaBUIbHO
KOHTpOJItoBaTU Aii KopucTyBada. Cuctema fofaTky cucTeMa noBrMHHa NpaBuibHO BiAMoBifaTH
Ha BBeAEeHHSA KopucTyBaya. 3.CTpaTeris npouecy TecTyBaHHA B npoueci TecTyBaHHS KJEHT-
CepBepHOro fo04aTKy Ha MOBI MporpaMyBaHHS 6yne BMKOPUCTaHO ad- TeCcTyBaHHA TaM
npocTi TECTUN MeToAiB, 3 ornany obMe)xxeHoCTi pecypciB Ha hopManisaLlito TecTiB.
MnaHyeTbCA 2 eTany NpoBeAeHHA Npouecy TecTyBaHHA: MepLlunii eTan nonsrae B CkiafaHHi
TecT-nnaHy. Apyruin etan byne npucBAYeHUn TeCTyBaHHIO PyHKLIiOHany cepBepHOi YacTUHW Ta
KNIEHTCLKOI - NepeBipATUMETbLCA BIAKJIMK CUCTEMMN Ha BBEAEHHSA AaHHMX NPW 3aMycKy cepsepy y
KOHCOJIi, i BBEAEHHA AaHHUX NPUX NiAKII0YEHHI A0 CepBepy KJEHTa, KU Ma€ 34aTHICTb BBECTHU
[aHi, K 3 BUKOPUCTaHHSM iHTepdecy Tak i 3 BAKOPUCTaHHAM KOHCONI. TakuM YuHoMm, byne
NpPOTEecToBaHW AK iHTepdEeNnc KNIEHTY, Tak i OCHOBHI MOXXJIMBOCTI MPOrpamMun KJi€EHT-CEPBEPHOro
nopaTky. Kon'totepHa cuctema i MO, Ha sikomy 6yAe NpoBOAUTUCS TeCcTyBaHHS: - 4,00 I'b

onepaTuBHOI Nam'aTi - OC 8.1 MNpodecinHa x64. - Mpouecop (R) (TM) i3-2120, 4
anpa no 3.30 . 3.1. TecTtyBaHHs iHTepdency meTa: MNepeBipka PyHKLIOHANbHOCTI KHOMKMN
[ 7 | LuTtuposaHus: 0,01% id: 60

“ ”

KNIEHTCbKOro iHTepdency npu BBeAeHHI agpecn cepsepa; MNepeBipka PYHKLIOHaNbHOCTI KHOMKK
n LUnTtnposaHus: 0,01% id: 61

“ ”

KNIEHTCbKOro iHTepdency npyu BBeAEHHI NOPTYy cepBepa; MepeBipka hyHKLIOHaNbHOCTI KHOMOK

n LUnTtnposaHuns: 0,01% id: 62
Ta
n LUnTtnposaHus: 0,01% id: 63

“ ”

KNIEHTCbKOro iHTepdency npy BBeAeHHI iM’'A, Npu NiAKNO4YeHHI A0 cepepy; MepeBipka KHOMKK
n LUnTtnposaHuns: 0,01% id: 64

“ ”

npu BBeLEHI KOPEKTHOI iHpopMaLiii, Npu NigknYeHHi 1o cepBepa; MNepeBipka PyHKLIOHANbHOCTI
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KHOMKM
u LnTtuposaHus: 0,01% id: 65

y BiKHi nigkno4yeHHa 0o cepBepa; Mepesipka (hyHKLiOHaNbHOCTI 3aNponoHOBaHUX KoMaHg 60ToM
y BikHi 4aTy; MepeBipka pyHKLIiOHaNbHOCTI BBEAHHS MOBiAOMJIEHb Y BikHI 4aTy; 4. MnaH pobiT
3apnava O6'em pobiT MlaTa noyvaTKy [aTa 3aKiH4eHHS YKNadaHHA TecT-nnaHy 12 roanH
01.05.2020 02.05.2021 BukoHaHHSA TecTyBaHHA 12 roanHun 02.05.2020 03.05.2021 Anani3
TecTyBaHHA 6 roauH 03.05.2020 03.05.2021 MNiaseaeHHsa nigcymkis 6 rogmH 03.05.2020
04.05.2021 5. KiHueBi pe3ynbTatn 5.1 Migcymok MigcyMKoM NpoBefeHHS TeCTYBaHHSA €
ochopMAeHUIA [OAATOK

u LUunTtuposaHus: 0,01% id: 66
«TecT-nnaH»

(uen [oKYyMeHT) Ta

[ | LUuTtuposaHus: 0,03% id: 67
«TecToBi BUNagku»,

AKi MiCTATb pe3ynbTaT npouecy TecTyBaHHA. TECTOBI BUNAOKW TecTyBaHHSA iHTepdency
TecToBa 3ajlayva: TECTYBaHHS 3anycKy cepBepa i NiAKII0YEHHS KJIEHTY [0 cepBepa. KoHcob
BBEAEHHSA MopTy cepBepa A4 noro 3anycky(Puc.A.1). Puc.A.1. KoHCcoNb BBeAEHHS NOpTy AN
3anycka cepsepa lNepeBipka NigKAOYEHHS KNiEHTa [0 cepBepa: BikHO Npu NiaKAlOYeHHI KnieHTa
Ta AN BBELEHS afgpecy cepBepa Npautoe HopManbHo(Puc. A.2); Puc. A.2. BikHO oNnsi BBeAEHHS
agpecu cepsepa KHonka

[ 7 | LntuposaHus: 0,01% id: 68
« »

npaLioe HOPMaJibHO 1 3anyCKa€e HaCcTyMHe BiKHO AN BBeAEeHHS nopTy. (Puc. A.3); Puc. A.3. BikHo
015 BBELEHHS NMOpTy cepBepa KHomnka

u LUunTtuposaHus: 0,01% id: 69
« »

npaLioe HOPMasbHO 1 3anyCcKae BiKHO Anf BBeAeHHSA iM'a. (Puc. A.3); Puc.A. 3. BikHo ansa
BBeZleHHS iM’'ss KHomMKa

[ » | LUuTtuposaHus: 0,01% id: 70
« »

npautoe HOpMasbHO Ta BUK/MKAE BiIKHO 3 MOBIAOMAEHHSAM NPO He NigKIloYeHHs Ao cepeepa(Puc.
A.4.). Puc.A. 4. BikHO 3 NOBIAOMIEHHSM NPO He MiAKYeHHS 00 cepBepa KHonka

[ 7 | LntuposaHus: 0,01% id: 71

“ ”

nicns BBeAEHHS KOPEKTHUX AaHUX NP NiLKYEHHI 0 cepBepa, BUKVKAE NOBIAOMIEHHS Npo
nigkao4eHHs go cepsepy(Puc A.5.), i fani Nicnsa HaTUCKaHHA 3HOBY KHOMKM

u LunTtuposaHus: 0,01% id: 72
BUKJ/INKAE BIKHO YaTy, Npautoe HopMaabHO(Puc A.6.). Puc.A. 5. BikHO 3 NOBiAOMAEHHAM Npo
nigkno4eHHa fo cepsepa Puc.A. 6. BikHO 4aTy nicns NigkMo4eHHsA KieHTa KHomka

u LUnTtnposaHus: 0,01% id: 73
y BiKHi MigKkno4YeHHA [0 cepBepa, Npaue HopManbHo(Puc. A.7). Puc.A. 7. BikHo nicns
HaTUCKaHHA KHOMKMN

n UnTtnposaHuns: 0,01% id: 74

“ ”

npu BBeAeHi iM'a knieHTa MepeBipka PyHKLIOHabHOCTI 3anNponoHOBaHNX KOMaH4 60TOM Y BiKHi
YyaTy, npautoe HopManbHO(Puc. A.8.); Puc. A. 9. BOT BMKOHYE KOMaHAN KOpUCTyBa4va. BBegHHSA
noBifOMNEHb Yy BiKHI 4aTy, npaLtoe HopManbHo(Puc. A.10.); Puc. A. 10. flianor Mix aBoma
KopucTyBavaMu. Pe3ynbTaTu TeCcTyBaHb KJIIEHT-CEPBEPHOro AoAaTKy Ha naaTdopmi , Ha MK
( 8.1) noka3asnu, Wo [oAaTOoK BiANOBIAAE YCiM BCTaHOBNeHMM BuMoram. JOJOATOK B
BuxigHuWiA Kog KnaciB siki opraHizoBytoTb poboTy cepsepa - . , . ,

’ . ’ . . ;

u LUnTtnposaHuns: 0,04% id: 75
"BBeAiTb NopT cepsepa:"
);

( ocket = (bor{

n LUnTtnposaHuns: 0,04% id: 76
"YaT Cepsep 3anyLuieHo."
);
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}
}catch (Exception exception){
ConsoIeHeIQe .writeMessage(

Socket socket;

public Handler(Socket socket) {
this.socket = socket;

}
@Override
public void run() {
ConsoIeHeI er.writeMessagel

+ socket.getRemoteSocketAddress());
String userName = nuII

userName = serverHandshake(connectlon),

sendBroadcastMessage(new Message(MessageType.USER_ADDED , userName));
notifyUsers(connection, userName);

serverMainLoop(connection , userName);

}catch (I0Exception | CIassNotFoundExcthlon exception){
ConsoIeHeI er.writeMessagel

+ socket.getRemoteSocketAddress());

ﬁ(userName 1= null){
connectionMap.remove(userName);
sendBroadcastMessage(new Message(MessageType.USER_REMOVED , userName));

}

ConsoleHelper.writeMessage("CoeaunHeHune ¢ " + socket.getRemoteSocketAddress() + "
3aKkpLiTo.");

}

private String serverHandshake(Connection connection) throws I0Exception,
ClassNotFoundException {

while (true) {

connection.send(new Message(MessageType.NAME _REQUEST));

Message message = connection.receive();

if (message.getType() != MessageType.USER_NAME) {

ConsoleHelper.writeMessage("MonyyeHo coobuieHme oT " + socket,getRemoteSocketAddress() +

continue;
}
String userName = message.getData();
if (userName.isEmpty()) {
ConsoIeHeI er.writeMessage(

“+ socket. getRemoteSocketAddress());
continue;

}

if (connectionMap. ontamsKey(userName)) {
ConsoIeHeI er.writeMessage!

+ socket.getRemoteSocketAddress());
continue;

}
connectionMap.put(userName, connection);
connection.send(new Message(MessageType.NAME ACCEPTED));

return userName;
}
}
private void notifyUsers(Connection connection, String userName) throws 10Exception{

for(String name : connectionMap.keySet()){
if(name.equals(userName)){

continue;

}

connection.send(new Message(MessageType.USER_ADDED, name));
}

}

private void serverMainLoop(Connection connection, String userName)throws 10Exception,
ClassNotFoundException{
while(true){
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Message message = connection.receive();

if(message.getType() == MessageType.TEXT){

String data = message.getData();

isendBroadcastMessage(new Message(MessageType TEXT, userName +

+ data));
Yelse{
iConsoleHelper.writeMessage(

+ socket.getRemoteSocketAddress() +

public static void sendBroadcastMessage(Message message) {
for (Connectlon onnection : connectionMap.values()) {
trvf

connection.send(message);

}catch (IOException xceptio n{
iConsoleHelper.writeMessage!

+ connection.getRemoteSocketAddress());

}
}
} package Chat;

import java.io.Closeable;

import java.io.lOException;

import java.io.ObjectinputStream;
import java.io.ObjectOutputStream;
import java.net.Socket;

import java.net.SocketAddress;

public class Connection implements Closeable {

private final Socket socket;

private final ObjectOutputStream out;

private final ObjectinputStream in;

public Connection(Socket socket) throws IOException {
this.socket = socket;

this.out = new ObjectOutputStream(socket.getOutputStream());
this.in = new ObjectinputStream(socket.getinputStream());

public end(Message message)throws I0Exception{
w (out){

out.writeObject(message);

}
}
public Message receive() throws 10Exception, ClassNotFoundException {
synchronized (in) {

return (Message) in.readObject();

}
}
public SocketAddress getRemoteSocketAddress(){
return socket.getRemoteSocketAddress();

}
public void close()throws I0Exception{
socket.close();

‘out.close();

in.close();

}
} package Chat;

import java.io.BufferedReader;

import java.io.lOException;

import java.io.InputStreamReader;

gubli c class ConsoIeHeIge {

public statlcMwnteMessage(Strlng message) {
System.out.printin{message);

}

public static String readString(} {
while (M) {
try {
String inputString = reader.readLine();
if (inputString !'= null) {

return inputString;
}
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{} catch (IOException exception) {
writeMessage(

public static int readint() {

while (true) {

try {

int inputNumber = Integer.parselnt(readString().trim());
return inputNumber;

} catch (NumberFormatException exception) {
iwriteMessage(

public class Message implements Serializable {
private final MessageType type;
private final String data;

public Message(MessageType type) {

this.type = type;

this.data = null;

}
public Message(MessageType type, String data) {
this.type = type;

this.data = data;

}

public MessageType getType() {
return type;

}

public String getData() {
return data;

}
} package Chat;

public enum MessageType {

NAME REQUEST, USER NAME, NAME ACCEPTED, TEXT, USER ADDED, USER_REMOVED

} BuxiaHun ko Knacis Aki opraHizoBytoTb poboTy KNiEHTY Ta 60T-kNieHTa -
ClientGuiController.class, Client.class, ClientGuiModel.class, ClientGuiView.class, BotClient.class.
package Chat.client;

public class ClientGuiController extends Client {
private ClientGuiModel model = new ClientGuiModel();
private ClientGuiView view = new ClientGuiView(this);
@Qverride

protected SocketThread getSocketThread() {

return new GuiSocketThread();

}
public ClientGuiModel getModel() {
return model;

}
@Override

public void run() {

SocketThread socketThread = getSocketThread();
socketThread.run();

}
public static void main(String[] args) {
ClientGuiController client = new ClientGuiController();
client.run();

}
@Override

protected String getServerAddress() {
return view.getServerAddress();

}
@Qverride

protected int getServerPort() {
return view.getServerPort();

}
@Override
protected String getUserName() {
return view.getUserName();

}
@0Override

protected void sendTextMessage(String text) {
super.sendTextMessage(text);

}
public class GuiSocketThread extends SocketThread {
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@Qverride

protected void processincomingMessage(String message) {
model.setNewMessage(message);
view.refreshMessages();

}
@Qverride

protected void informAboutAddingNewUser(String userName) {
model.addUser(userName);

view.refreshUsers();

}
@Override

protected void informAboutDeletingNewUser(String userName) {
model.deleteUser(userName);

view.refreshUsers();

-

@Override

protected void notifyConnectionStatusChanged(boolean clientConnected) {
V|ew.not|fyc nnectionStatusChanged(clientConnected);

e

package Chat.client;

import javax.swing.*;

import java.awt.*;

import java.awt.event.ActionEvent;
import java.awt.event.ActionListener;

public class ClientGuiView {
private final ClientGuiController controller;

iprivate JFrame frame = new JFrame(

anate TextField textField = new JTextField(50);
private JTextArea messages = new ]JTextArea(10, 50);
private JTextArea users = new JTextArea(10, 10);
public ClientGuiView(ClientGuiController controller) {
this.controller = controller;

initView();

}
private void initView() {

textField.setEditable(false);

messages.setEditable(false);

users.setEditable(false);

frame.getContentPane().add(textField, BorderLayout.NORTH);
frame.getContentPane().add(new |ScrollPane(messages), BorderLayout.WEST);
frame.getContentPane().add(new JScrollPane(users), BorderLayout.EAST);
frame.pack();

frame.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
frame.setVisible(true);

textField.addActionListener(new ActionListener() {

public void actionPerformed(ActionEvent e) {
.controller.sendTextMessage(textField.getText());

itextField.setText(

}),
}
public String getServerAddress() {
return JOptionPane.showlnputDialog(
frame,

"KoHdurypaumsa knmeHTa",
OptionPane.QUESTION MESSAGE);
}
public int getServerPort() {
while (true) {

String port = |OptionPane.showlnputDialog(
frame,
" BBeaiTb NopT cepBepa:

KoHdirypauis knieHTa
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BBeneHo HEKOPEKTHMIA MOPT cepBepa. cnpobyiiTe e pas.

KoHeirypauisa knieHta

BeeguTe Balle nms:

KoHpurypaumnsa knneHTa

3'eAHaHHSA 3 CEPBEPOM BCTAHOBJIEHO

YaT

KNMeHT He NoAaK/oYeH K cepeepy

Ya

);
}
u
}
}

T
"

sers.setText(sb.toString());

package Chat.client;

import Chat.Connection;

import Chat.ConsoleHelper;
import Chat.Message;
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import Chat.MessageType;
import java.io.lOException;
import java.net.Socket;

public class Client {

protected Connection connection;

private volatile boolean clientConnected = false;
public static void main(String[] args) {

Client client = new Client();

client.run();

-

protected String getServerAddress() {
ConsoleHelper.writeMessage("BBefiTe anpecy cepsepa:

-BBe,u.in Bawe im'a:");
return ConsoleHelper.readString();

-

protected boolean shouldSendTextFromConsole() {
return true;

-

public class SocketThread extends Thread {

@0Override

public void run() {

try {

connection = new Connection(new Socket(getServerAddress(), getServerPort()));
clientHandshake();

clientMainLoop();

} catch (IOException | ClassNotFoundException e) {
notifyConnectionStatusChanged(false);

=3

-

protected void clientHandshake() throws IOException, ClassNotFoundException {
while (true) {

Message message = connection.receive();

if (message.getType() == MessageType.NAME REQUEST) {

String name = getUserName();

connection.send(new Message(MessageType.USER_NAME, name));

} else if (message.getType() == MessageType.NAME_ACCEPTED) {
notifyConnectionStatusChanged(true);

return;

}else {

throw new I0Exception("Unexpected MessageType");
}

}

}

protected void clientMainLoop() throws IOException, ClassNotFoundException {
while (true) {

Message message = connection.receive();

if (message.getType() == MessageType. TEXT) {
processincomingMessage(message.getData());

} else if (MessageType.USER_ADDED == message.getType()) {
informAboutAddingNewUser(message.getData());

} else if (MessageType.USER_ REMOVED == message.getType()) {
informAboutDeletingNewUser(message.getData());

}else {

throw new I0Exception("Unexpected MessageType");

e

protected void processincomingMessage(String message){
ConsoleHelper.writeMessage(message);

}
protected void informAboutAddingNewUser(String userName) {
ConsoleHelper.writeMessage("YvacTHuK ™ + userllame +

protected void informAboutDeletingNewUser(String userName){
:ConsoIeHeIQer.writeMessage(
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protected void notifyConnectionStatusChanged(boolean clientConnected) {
Client.this.clientConnected = clientConnected;

synchronized (Client.this) {

Client.this.notify();

}
}
}
protected void sendTextMessage(String text) {
try {

connection.send(new Message(MessageType. TEXT, text));

} catch (IOException excegtio n) {
ConsoIeHeI er.writeMessagel

cllentConnected = false;
}
}

protected SocketThread getSocketThread(){
return new SocketThread();

}

public void run(){

SocketThread socketThread = getSocketThread();

socketThread.setDaemon(true);

socketThread.start();

trvg

synchronized (this){

wait();

}
(InterruptedException exce exception){

ConsoIeHeI er.writeMessagel

M,
}
while(clientConnected){

String text = ConsoleHelper.readString();
if(text.equalsignoreCase(

N
break;

}
if(shouldSendTextFromConsole()){
sendTextMessage(text);

}
}
}
} package Chat.client;
import java.util.Collections;

import java.util.Set;
import java.util.TreeSet;

public class ClientGuiModel {

private final Set String allUserNames = new TreeSet ();
private String newMessage;

public Set String getAllUserNames() {

return Collections.unmodifiableSet(allUserNames);

}
public String getNewMessage() {
return newMessage;

}
public void setNewMessage(String newMessage) {
this.newMessage = newMessage;

}
public void addUser(String newUserName) {
allUserNames.add(newUserName);

}
public void deleteUser(String userName) {
allUserNames.remove(userName);

}
} package Chat.client;

import Chat.ConsoleHelper;

18/20
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import java.io.lOException;
import java.text.SimpleDateFormat;
import java.util.Calendar;

public class BotClient extends Client {
@Qverride

protected SocketThread getSocketThread() {
return new BotSocketThread();

}
@Qverride

protected boolean shouldSendTextFromConsole() {
return false;

}
@Override

protected String getUserName() {

return "date_bot " + (int) (Math.random() * 100);
}
public static void main(String[] args) {
Client client = new BotClient();
client.run();

}
public class BotSocketThread extends SocketThread {

@OQverride

protected void clientMainLoop() throws I0Exception, ClassNotFoundException {

String hello = " MpuBiT YaTuky. S poboT. Po3ymito KOMaHAW: AaTa, AeHb, Micsalb, PiK, Yac,
roAanHa, XBUANHU, CEKYHAN.
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break;

}
i (format '=null) {
String answer = new SimpleDateFormat(format).format(Calendar.getinstance().getTime());

BotClient.this.sendTextMessage(

answer);

3asBneHne 06 orpaHN4YeHUN OTBETCTBEHHOCTU:

STOT OTHET A0/IXKEH BbITb NPaBUIbHO NCTONKOBaH U NPOaHaNN3NPOBaH KBaNMMULMPOBAHHBLIM CNELMaNNCTOM, KOTOPbIN HeceT
OTBETCTBEHHOCTb 3a OLEHKY!

Nio6as nHdopMauns, NpeacTasieHHas B 3TOM OT4eTe, He ABNAETCA OKOHYATE/bHOI 1 MOAN@KUT PYHHOMY NPOCMOTPY W aHanusy.
Moxanyicra, cnenyite NHCTPYKLMAM: PeKOMEHAAUNN Mo oueHKe

HeTtekTop MNnarvaTa - Bawe npaBo Ha opurnHanbHocTh! [] SkylLine LLC
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