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BCTYII

B nmaHumii 4ac MOXJIHMBICTH TOBHOIIHHOIO JOCTYMy JO BIiJAaJ€HOTO
KOMIT'IOTEpa, 110 3HAXOAMTHCS B MEPEX1 IHTEPHET ab0 JIOKAJIbHOI MEpexi, €
aKTyaJIbHOIO SIK CEpeJll JIOMAIIHIX KOPHUCTYBadyiB, TaK 1 Cepell KOPIMOpPATHBHHUX.
3acTocyBaHHS TEXHOJIOT1I BIIJAJI€HOTO poOOUYOro B JaHWW MOMEHT JyK€ IIHUPOKE:
JIOTIOMOTa KOpUCTyBadaM (T€XHIYHA MIATPUMKA), JOCTYN 1O pPoOOYOro CTOIY
KoMITIoTepa 3 joMy (ab0 HaBMAakKW), BIAPSKEHHS, CIOCTEPEKEHHS 32 POOOTOIO
KOpHCTYBadiB (HaNpUKJIa1, BYUTEIb Y HAaBYAILHOMY KJjaci).

Bingmamenuii 1oCTyII - TyKe MIUPOKE MOHATTS, SIKE BKIIIOYA€E B ceOe Pi3HI THITH
1 BapiaHTH B3a€MOJIii KOMI'IOTEPIB, MEpEX 1 A0AaTKiB. ICHye Belnye3Ha KUIbKICTh
CXEM B3a€MO/Ili, SKI MOXKHAa Ha3BaTW BIIJAJICHUM JOCTYIOM, alie iX 00'eaHye
BUKOPHUCTAHHS TI100aTbHUX KaHATIB a00 rio0albHUX Mepex IMpHu B3aemoii. Kpim
TOTO, JUISl BIAJAJICHOTO JOCTYNY, SIK TPAaBHIO, XapaKTEpPHA HECUMETPHUYHICTH
B3a€MO/I1i, TOOTO 3 OJTHOTO OOKY € IIEHTpaJlbHA BEIMKa Mepexa abo IEeHTpaTbHUN
KOMIT'IOTEp, a 3 IHIIIOTO — OKPEMH BijI/IaJIeHUI TepMiHajl, KOMITIOTep a00 HEeBEIUKa
Mepexa, sIKl HOBUHHI OTPUMATH AOCTYH J0 1H(GOPMAIITHUX PECYpCiB LIEHTPAIbHOI
Mepexi.

Bignanenuii moctyn Moke 3I1MCHIOBATHUCS B MeXaxX OJIHIET omepaiiiitHoi
CUCTEMHU a00 3 pI3HUMHU IIaTHOPMaMHU Ha KIIIEHTI i cEepBepl, IPU IKOMY KOPUCTYBay
OTPUMY€E MOMJIMBICTH BIJIaJICHO MPAIIOBATH 3 KOMI'IOTEPOM TaK camo, sk OM BiH
KEepyBaB HUM 3a JIONIOMOTOI0 JIOKAJIBHO MIJKI0YEHOTO TEPMIHATY. Y IIbOMY PEKUMI
BiH MOJK€ 3aITyCKaTH NPOrpaMy Ha BIAJICHOMY KOMITIOTEpl 1 0a4UTH pe3ysIbTaTu
ix BUKOHaHHA. ToMy came po3poOka 3aco0iB BIJIAJICGHOTO YIIPaBIIHHS cCTaja
OCHOBHOIO METOI0 pOOOTH.

O0’eKTOM HOCTIIXKEHHSI € TEXHOJIOTIi BIJJAJIEHOTO JIOCTYIy JI0 PECypciB
KOMII I0Tepa.

IIpeamMeToM JA0CTiIKEHHS € KIIEHTCHKUI JOIATOK BIJAAJIEHOrO JOCTYIy Ha
miargopmi .NET.

MeTo10 po60OTH € aHa/li3 TEXHOJOTINA BIAJAJICHOTO JOCTYIy Ta po3polKa

KJIIEHTCHKOro nojaTky Ha riatgopmi .NET.



BiamoBigHo 10 mpeamera, MeTH OyJIO BH3HAYEHO OCHOBHI 3aBJAaHHA

TOCJiI’KEeHHS

JList

JlocnipkeHHsl TOHSATTS Ta MNPUHLIB (YHKUIOHYBaHHS BIJJAJIEHOIO
JIOCTYILY,

aHaJIi3 MPOTOKOJIIB BIIJAJICHOTO JOCTYIY;

aHaJ13 OJATKIB BIIAJICHOTO JOCTYIY;

orisin mnatdopmu NET Ta oOrpyHTYBaHHS 1HCTPYMEHTIB PO3POOKHU
JOJaTKY;

po3poOKa  MPOrpaMHOTO  JOAATKY  BIJAAJICHOrO0  JOCTYNy Ha
miargopmi .NET.

BUPIIIEHHS 3aBJaHb JIOCHIDKEHHS BHKOPUCTAHO Takl MeTOAH

JAOCJHIKeHHS. meopemuyHi. aHaN3 HAYKOBOi JITEpaTypH, Yy3arajibHEHHS Ta

CUCTEMaTH3allisl TEOPETUYHUX MOJIOKEHb PO TEXHOJIOTIT BIJAAJIEHOTO JOCTYMY A0

pecypciB  KOMIT IOTEPY; emnipuyni. TIOPIBHSHHM aHalli3 JOJATKIB BiITaJICHOTO

JIOCTYIIy Ta MOKIIMBOCTEH 1HCTPYMEHTIB PO3POOKM TMPOrpaMHUX JIOJATKIB;

eKCcnepumMeHmaibHi: TECTYBaHHS pO3pO0JIEHOI CUCTEMHU.

Jo cknagy poGOTH BXOAATH JBA PO3/IIHM, B SIKUX MPOAHATI30BAHO TEXHOJOT 1]

BIJTAJICHOTO JOCTymy Ta o0rpyHToBaHo BuOip mpotokosiB RDP 1 VNC nnsa

KIIIEHTCHKOTO JIOJIATKY .

[IpakTuyHUM pe3ynbTaToOM POOOTH € PO3POOJIECHUMN KIEHTCHKUN JT0JaTOK

BiJl1aieHoro Joctyny Ha miatgopmi .NET.



PO3JILJI 1. AHAJII3 TEXHOJIOI'TI BIIJIAJIEHOI'O JOCTYIY J10
PECYPCIB KOMIT'IOTEPY
1.1. IToHATTS Ta NPUHUMIHN PYHKUIOHYBAHHS BiAAAaJIEHOI0 J0CTYIY
Biooanenuti docmyn siBnsie cobor (YHKIIIO, 10 JT03BOJISIE KOPUCTYBa4eBl
HIIKITI0YaTUCS 10 KOMIT'I0Tepa yepe3 [HTepHet 3a nonomoroto iHmoro [MK. YMoBoro
JUIS 3aCTOCYBaHHS TaKoi OIIIii € BKIIOYCHHH KOMIT'IOTEP, IO SKOTO IOTPIOHO
MIIKJIFOYUTHUCS, a TAKOXK BCTAHOBJICHA 1 3ammylieHa (yHKINSA BiIJaICHOTO JTOCTYIY.
3M1ICHUTH TaKe 3'€JHAHHS MOKHA 3a 101oMOTor0 Oyab-sikoro 11K, npuegnanoro go
mepexi [3].
Onmist  BIAKPUBAE MOXJIMBICTH KOPUCTYBauy BHKOPHCTOBYBaTH CBiH
KOMIT'FOTEp BIJJAJIEHO, 1 3a0€31euye HACTYIIHI JOIaTKOBI MOXJIMBOCTI:
o [loBHuii 00 YACTKOBHI OCTYI A0 POOOUYOTO CTONY, MUCKIB 1 (haitmiB
KopucTyBada. J[0aTKOBO HANAIITOBYETHCS MOKJIHMBICTH BHKOHAHHS
oreparliil BUuaaeHHs, KOMIOBaHHS 1 T. II.
e QOpranizaiis TOJIOCOBOTO dYaTy IIpM HASIBHOCTI  BIJAIMOBIIHOTO
obnagHanHsa. HeMae He0OX1THOCTI B 10J1aTKOBIN TeIe(OHHOTO 3B'A3KY.
e OOMiH ¢aiinamu Oyab-skoro ¢popmary 6€3 o0OMeKeHHs B 00Cs31.
e 3amnyck Npe3eHTalliitHMX MaTepiaiiB B peKUMI KOH(EpeHLIi.
e BijacrexxeHHs 1 3aMMc BUKOPUCTAHHS KOMITFOTepa KOPUCTYBadyaMH.
e 306ip indopmalii Tpo BiABITAHI CaWTH, BXIJTHUX 1 BHXITHUX
CJIEKTPOHHUX JIUCTaX, BAKOPUCTAHHI MECEHDKEPIB.
[cHYIOTB KiJTbKa BUIB BiAIaJI€HOTO AOCTYITY:
® KOMI'IOTEp-Mepexka, 110 JO3BOJSE KOHTPOIIOBATH POOOTY JIOKAIBHOI
Mepexi odicy abo iHTepHeT-Kade;
® TEpPMIHAI-KOMIT'IOTEpP, SKHUI CHOpPOIIYe 3B'SI30K KOpUCTyBaya 3
CUCTEMOIO, HAMPUKJIIA], TIATIKHI TepMiHAIN OAHKIB;
e KOMII'OTEP-KOMII'IOTEp, BCTAHOBJIIOE 3B'SI30K MIXK JIBOMA Bi/ITaJICHUMH
KOMIT FOTEPAMU;
® Mepexa-Mepexka, BIIMIHHUNA IHCTPYMEHT MPU HEOOXITHOCTI B3a€EMOJI1

MIDXK BIJUTQJICHUMU KOPTIOPATUBHUMHU MEPEKAMH.



OpHuM 3 BUJIB BIIJAJICHOTO JIOCTYIY € JOCTYN A0 8i00aneH020 pobou02o
cmoiny (Remote Desktop) - e TepMiH, SKMUM [MO3HAYAETHCS PEXKUM YIPABIIHHS, KOJIH
OJIMH KOMIT'IOTEp OTPUMYE IpaBa aAMIHICTPATOpA IO BIJHOLIEHHIO JI0 1HILIOTO,
BIJITAJICHOTO. 3B'I30K MIDK MPUCTPOSMU BiIOYBAa€ThCS B peajJbHOMY daci 3a
normoMororo [HTepHeT abo JTOKaIbHOI MEpeKi.

PiBeHb noCTymy B peXuMMi BiIJAJICHOTO aaMIHICTPYBAHHS BU3HAYAETHCS
KOHKPETHUMHU 3aBJIaHHSIMH 1 MOXe OyTH 3MIHEHUH 3a MOTPE00I0. HAIIPUKIIA/L:

® B OJIHOMY BUNAJKY, MJKIIOYEHHS 0 poO0U0i cecii Ja€ MOXIUBICTh
MOBHOTO KOHTPOJIO 1 B3a€MOAIl 3 BIIAAJEHUM KOMII'IOTEPOM, IMPHU
SKOMY JIONYCKA€EThCS 3allyCK Ha HbOMY MIpOrpaM 1 MaHIMyJsii 3
¢aiinamu;

e B IHIIOMY, BUIJAJICHUA IOCTYyH A0 POOOYOTO CTOJY JO3BOJISIE JIMIIE
BECTHU CIIOCTEPEIKEHHS 3a TMpoliecaMu, 0e3 BTpydaHHsI B poOOTy HOTO
CHUCTEMH.

Jloctyn 10 BifaaeHoro po6o4oro CToy 3A1MCHIOEThCS Ha 0a3i apXiTeKTypu
«CepBep - TepMiHa, IO T03BOJISAE MPAIIOBATH 3 PECYpCaMu CepBepa Tak camo, SIK
1 3 JIOKaTbHUMHU pecypcaMy: BHUKOHYBAaTH KOMAaHIW, NpAIOBaTH 3 (aiioBoi
CUCTEMOIO, 3aITyCKaTH JOJATKH 1 T.1.

[ToyaTkoOBO, TEPMIHA - 1€ KIHIIEBUI MEPEKEBUN TIPUCTPIH, MIAKITIOUESHUM 10
OOYMCITIOBATILHOI CHUCTEMHU 1 TPU3HAYEHUHW 711 BBEJACHHS 1 BUBEICHHS JaHUX.
KoManmu, mo npuiiMaroThCsi 3 TPHUCTPOIO BBENCHHS TepMiHamy (KJIaBiaTypH),
NepelaThCcsl Ha BIJAICHUA cepBep, A€ 1 BUKOHYIOTbCA. Pedynbratn 0OpoOKku
MOBEPTAIOTHCS 1 BIMOOPAKAIOTHCSA HA MPUCTPOI BUBEACHHS TEpMiHATY (IUCIIIET).
3rogomM Oynu po3poOJICHI eMYJSTOPH TEPMIHANIB - CHEIiajdbHI MPOrpamu, IO
BUKOHYIOTH Ti K 3aBJIaHHS.

Takum YMHOM, MOYKHA BHIUIUTH JIBA OCHOBHHMX THUITH TEPMIHAIIB:

Peanbuuii, a0o G13uYHUN TepMiHAT - SK MPaBUJIO MAE Ha yBa3l MPUCTPIH,
O00YHCITIOBATIBbHI MOXJIMBOCT1 SIKOTO OOMEXKEH1 MOKIIMBICTIO BIJIOOpa)kaTu Te, 110
oMy TIepeTaHo 3 Mepexi (K MaKCHUMYM - IIOBHOEKPAHHY TrpadikoMm).

BipTyaneHuii TepMiHan - MepexeBuil J0AaTok (mporpama), 10 BHKOHYE
6



dbyskiii pizugHoro tepminangy. 3 00Ky BIIJAJIEHOTO XOCTa Taka MporpaMa, HIYUM
HE BIJPI3HAETHCS BiJl pEAIbHOTO TEPMIHAITY.

TepminansHHiA ocTyN - MocTym A0 iHGopManiitHoi cuctemu (ab6o 1K Tomro),
OpraHi30BaHUM Tak, IO JIOKAJIbHA MAIlIMHA-TEPMIHAII HE BUKOHY€E 0OYMCITIOBAIBHOT
po0OoTH, a nMie 3A1MCHIOE TepeHanpaBleHHs BBOAY iHdopmarii (Big Mumi i
KJIaBiaTypH) Ha IEHTpaJbHy MAaIIMHY (TepMiHAJILHUN cepBep) 1 BimoOpaxkae
rpadiuny indopmamito Ha Mouitop (puc. 1.1). Ilpuuomy Bcsi oOuHCITIOBalIbHA
poOoTa B TepMIHAJIBHIN CUCTEM]1 BUKOHYETHCS HAa LIEHTPAJIbHIN MAIIMHI.

Cepsep TepMmiHanis
Moaii muuii Ta

KnasiaTtypu

lpacdiuni gaHiTa

APYK

KnieHnTt TepmiHana

Puc. 1.1. TexHosorist TEepMIHAIBLHOTO TOCTYITY

Binnanene amMiHiCTpyBaHHSI - TONEPEIHBO BCTAHOBJICHA  (PYHKIIIS
MPaKTUYHO B KOXKHIM B1JIOMOi CHOTOJHI OIEpalliifHiil cuCcTeMi, OJJHOYACHO 3 IIUM,
ICHY€E TOCUTH BEJIMKA KUTBKICTh TIPOTpaM, SIKi pOOJISTH IeH Mporiec OUTBIT 3pydHUM,
JI0JIal0Th B CTaHJIAPTHI Bepcii HOBI (DyHKIIIT.

Tak, B onepamiiiniii cuctemi Windows BOymoBaHa  MOXKJIMBICTB
BUKOPHUCTaHHS BIJAAJICHOTO POOOYOro CTONIy 13 3aCTOCYBaHHSAM cTaTHyHUX IP-
aZpeciB Ha BiIJAJICHOMY KOMIT OTepi. HamaropkeHHs BiiajgeHOTo poOOUYOro

crony (puc. 1.2) norpebye npaB aamiHicTpaTopa.
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Cw. Taroke
EHTP NOAREPKKM
Hesrp Roaaeps [ 0K ] [ OmveHa }I_Lﬂpmmeumb 1'
LienTp o6HosneHna Windows = ==
—

Ciiaviiswis s rnencres

Puc. 1.2. Tlpuxnan BikHa HaaropKeHHs B1IJIaJIEHOTO POOOYOro CTOIY

TakuM 4YMHOM, 3aCTOCYBAHHS MOXKJIMBOCTEH BIAAAIICHOTO TOCTYIY Aa€ OLIbIIT
HIMPOKI MOKIIUBOCTI B KOPIOPATUBHOMY BHUKOPHCTaHHI PECYPCIB MEPCOHATBHOTO
KOMIT FOTEPY.

1.2. AHaJIi3 MPOTOKOJIIB BilIaI€HOI0 JOCTYILY

[TpuHIIUTT POOOTH POTOKOJIB BiJIaJICHOTO JOCTYITY TOJISTA€E B HACTYITHOMY:
JUTSl BAKOHAHHSI IPOTPaM Ha CEpBEPI EMYJITIOEThCS MPUCTPI BUBEIEHHS 300paKEHHS
(GDI). IIporpama BUKOHY€E 3BUYaiHUI BHBIJ Ha €KpaH, a MPOTOKOJHU YIaKOBYIOTh
1l JaH1 y 3py4HU 1715 Tiepeadl mo Mepexi popmar, 1 nepenarots KiaieHTy. Kiient
3niicHIOE (hopmMaTyBaHHS KOMaH]I 1 BUKOHYE Ha JIOKAJTLHOMY €KpaHi KOpUCTyBada.
Y 3BOpOTHOMY MOPSAKY BCi il KOpucTyBaya (pyXd MHIII, HATUCKAHHS KJIABIIII)
NepelaloThCs Bl MPOrpaMM Ha TOHKOMY KJIEHTI 10 cepBepa, J€ BIANOBIIHUN
JpaiiBep IMITY€E CUTYyaIlit0 K OW il IPUXOJAWIIN 3 JJOKAJIBHOI MUIII Ta KJIaBiaTypH.

IIporokoa RDP

RDP (anri. Remote Desktop Protocol) — mpoTokos npukiIaHoOTo piBHSI, KUt
BUKOPHCTOBYETHCS JIJIs 3a0€31IeUCHHS BiaeHOI poOOTH KOPUCTYBava 3 CEPBEPOM,
Ha SKOMY 3alylIeHHH CcepBic TepMiHambHuX migkiarodens Microsoft Windows

Remote Desktop Services CAL (RDS, nmonepenns nassa Terminal Services) [21].
8



KitieHTH icHYIOTh IpakTUYHO It BCix Bepciit Windows (Bkimrouaroun Windows CE
ta Mobile), Linux, FreeBSD, Mac OS X [5]. IIporokon RDP peanizoBanuii y
Burisigi COM-komnonenta (Component Object Model — mozens KoMIIOHEHTHHX
00'extiB) Microsoft RDP Client Control, sikuii moctaBiasieThCst B CKJIa/i OmepariiHol
cuctemu MS Windows. IIporokon € mpukiagHuM, mo Oa3ytorbes Ha TCP. 3a
3aMOBUYBaHHSM BUKOpPUCTOBYeThes mopt TCP 3389.

Microsoft mepenbauae 1Ba peKMMU BUKOPHCTaHHS mpoTokory RDP:

e Ut anMmiHicTpyBaHHs (pekuM BijaieHoro aaminictpyBanss). RDP B
pexuMi  aaMIHICTPYBaHHS, BUKOPUCTOBYETHCS BCIMa CYyYaCHUMH
orepaminumu cucreMamu Microsoft Windows

e JUIA JIOCTYyIy J0 TepMiHaliB cepBepa (pexkum TerminalServer) [8].

Pexxum noctynyio cepBepa TEpMIHAJIIB MOXJIMBUM TUIBKM B CEPBEPHUX
Bepcisx Windows.

CepBepui  Bepcii WINdows miaTpuMyrOTh OJHOYACHO JiBa BiJJaJICHUX
MIIKIIFOYCHHS 1 OJIUH JIOKAJIbHUM BXiJl B CHCTEMY, B TOM Yac SK KIIE€HTCHKI - TUIBKU
OJIMH BXiJ (JIOKaIbHUI a00 BiIaIeHUH) .

MoIUBICTh BiIJJaJIEHOrO JOCTYIY JI0 CEpBEepa TEPMIHAIIB BIAKPUBAETHCS

TIJIBKY TICIIT yCTaHOBKH BIATOBIIHUX JileH3ii Ha License server (puc. 1.3).

. i
@ @ @ Cucrema 3abezne- [~ y rE —‘.\\
T YeHHA GanaHCysaHH] - &
@ & Mepexesoro B Cepoep NiUeHziH

HABaHTAMEHHA fa < (Licensing Service)
a (Network Load Nl
Knientu cepsepa Balancing) - el -

TepmiHanie (N AN

&8 gy .

|
& @ EJ Copoop NigKNIOYEHL
:t (Directory Service)

Knacrep repmiHansHux cepeepis,
L0 BUKOPUCTOBYIOTE BanaHcysaHHA
MEPEMEBOro HaBAHTAXKEHHA

Puc. 1.3. RDP B pexxumi goctyny 10 cepBepa TepMiHaiB
[Ipu BUKOpHCTaHHI KJIacTepa TEPMIHAIBHUX CEpBEpIB 1 OasaHCyBaHHS

HABaHTAXXEHHS TMOTPIOHA YCTaHOBKA CIEIIai30BAaHOTO CcepBepa IMiJKII0YEHb
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(Session Directory Service). Jlanuii cepBep iHAEKCye cecii KOPHCTYBadyiB, IO
JI03BOJISIE BAKOHYBATH BXiJl, @ TAKOK MOBTOPHUI BX1Jl HA TEPMiHAJIbHI CEpPBEPHU, L0
MPAIIOI0Th B PO3MOIJICHOMY CEPEIOBHILIL.

[Ticnsa ycTraHOBKM 3'€THAHHS HAa TPAHCIOPTHOMY PiBHI iHIimiam3yerbcsi RDP-
cecis, B paMKax SIKOi y3roJKYIOThCS Pi3HI MapameTpu nepeaadl qaHux. [lepempaua
BUBEJICHHS 32 JIOTIOMOTO0 MPUMITHBIB € TMIPIOPUTETHOIO 71l ipoTokoiry RDP, tak
SK 3HAYHO €KOHOMUTH Tpadik; a 300paKeHHs MePeAETHCS JHUIIE B TOMY BHUIAJIKY,
SIKIIO 1HIIE HEMOXKIIUBO 3 SIKUX-HEOyIb MpUUYUH (HE BIATOCS y3TOAUTH MapaMeTpH
nepenadi npuMiTuBIB Tpu yctaHoBli RDP-cecii) [21]. RDP kiienT 00po6isie
OTpUMaHI KOMaHJY 1 BHUBOJUTH 300paK€HHSA 3a JOMOMOrOK CBO€l TpadiuHol
nigcucremu (puc. 1.4).

Bsig kopucTysaya i nogii sig muwi

.
L

Nopr 33897cp

> rpadiuHi gani

RDP Knienr {Komangu maniosaHHA NPUMKHTHEIB) Cepeep Tepminanis

Puc. 1.4. Ilpunnun po6otu RDP
RDP miarpumye Kingbka BIpTyaJbHUX KaHAJIB B paMKax OJHOIO 3'€JHAaHHS,
K1 MOKYTh BUKOPHCTOBYBATHUCS JJIs 3a0€3MEYSHHS TOAATKOBOTO (DYHKITIOHATY:
® BHUKOPHUCTaHHS MPUHTEpA a00 MOCIIJOBHOTO MOPTY;
e TiepeHanpaBieHHs (ailsIoOBOi CUCTEMHU;
® MIATPUMKA poOOTH 3 OypepoM oOMiHY;
® BHUKOPHUCTaHHS aya10-TiACUCTEMH.
XapakTepuCTUKM  BIPTyaJIbHUX  KaHaJIB  Y3TO/DKYIOThCSI Ha  €Talll
BCTaHOBJICHHS 3'€THaHHSI.
Po6oTa mpoTokoTy mpu CTaHAAPTHUX HAJAIITYBAHHSIX CTHCHEHHS 1 TIMOWHI
Kosibopy 32 OiT 3aiiMae MakcuMyM 160 KOaiT / cek mUprUHU MPOMyCKaHHS KaHaIy,
1 naHa uudpa 3MEHIIYETbCs 31 3HMXKEHHAM TIIMOMHM Koabopy. [lpu rmmOuni

KOJIbOPY 8 OIT /11 poOOTH POTOKOITY He0OXiaqHO MakcumyM 60 Ko6aiit / cex [6].
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3abesneuenns Oesnexu npu euxopucmanui RDP (puc.1.5). Crnernmdikaris
nporokoily RDP mnepenbavae BUKOpUCTaHHS OJHOTO 3 JBOX MIAXOIIB JO
3a0e3neyeHHs Oe3MeKu:
e Standard RDP Security (BOymoBaHa mijgcucTeMa Oe3IeKn);

e Enhanced RDP Security (3oBHimHS migcucTeMa 0€31eKH).

BCTaHOBNEHHA 3'€4HAHHA

- ——— —_—ee
YarogeHHR N3PaMETPIE WHPPYEIHHA
AyTenTudikayis cepeepa

[

— e e ————

ROP it ;
DP- Knienv YarogxenHa napamerpie RDP-cecii Cepeep tepminanie

AyTeHTHDIKIUIR KNIEHTS

[Oawi RDP-cecii

Pozipeanxr RODP-cecii

Kanan s wudpyearHam

PozipeanHa 2'eqgHaHHA
et e -

Puc. 1.5. 3abe3neuenns 6e3mneku npu Bukopuctanai RDP
Standard RDP Security. ITpu iipoMy miaxosi ayTeHTrdiKalis, MUPpyBaHHS 1
3a0e3MneueHHs ITICHOCTI peali3yeThes 3acobamu, 3akiaienumu B RDP npoTokoi.
PosristHemo 111 eTanu JOKIJIaHIIIe.
AyTeHTHdIKaIlis cepBepa BUKOHYETHCS HACTYITHUM YHHOM:
1. mpwm cTapTi cuctemu reHepyeThes napa RSA ximrodis;
2. crBoproethes ceprudikar (Proprietary Certificate) Bigkpuroro kitoua;
3. ceprudikar mianucyerbess RSA-kmtodem, BOyJOBaHUM B OTEpaIliifHy
cuctreMy (0ynp RDPxmieHT MICTHTh BIAKPUTHH KIHOY JAHOTO
BOynoBaHoro RSA- kiroya);
4. KITEHT TMIKIIOYAETRCA 10 CEepBepa TEpPMIHATIIB 1 OTPUMYE
MiNMCaHuK cepTudikar;
5. KIIEHT mepeBipse cepTUdikaT 1 OTpUMYE BIAKPUTHI KIIIOY cepBepa
(maHwWii KJTF0Y BUKOPHUCTOBYETHCS B TOJAIBIIOMY JJIS Y3TOJKCHHS
napaMeTpiB muppyBaHHS).

AyTeHTHdIKallisl KIIEHTa TPOBOJUTHCS MPU BBEJIEHHI IMEHI KOpHUCTyBaya Ta
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napoJs.

B sixocTi anroputmy mm@pyBanns oOpanuii notokosuii mmdp RC4. 3anexno
BiJI Bepcii onepaniiHoi CHCTEMH JOCTYIIHI pi3Hi JoBXKHU Kiroda Big 40 1o 168 Oir.

[Ipu ycraHoBI 3'€qHAHHS TICS Y3TOJDKEHHS JTOBXUHHU TEHEPYETHhCS IBa
PI3HUX KJItoYa: i W pyBaHHS JaHUX Bl KIIIEHTA 1 B/l cepBepa.

[{iicHICTh MOBIIOMJICHHS IOCSTAETHCS 3aCTOCYBAHHSIM alTOPUTMY TeHepartii
MAC (Message Authentication Code) na 6a3i anropirmoBMD5 i SHAL.

[Mounnaroun 3 Windows 2003 Server, mns 3a0e3nedeHHsS CYMICHOCTI 3
Bumoramu crannmapry FIPS (Federal Information Processing Standard) 140-1
MOXJIMBE BUKOpPHUCTaHHS anroputmy DES nns mmdpyBaHHS NOBIAOMIIEHB 1
anroputMy reHepamii MAC, mo BukopuctoBye Titbku SHAL, mis 3abe3nedeHHs
LJTICHOCTI.

Enhanced RDP Security. B gaHomy mijixo/ii BUKOPUCTOBYIOTHCSI 30BHIIIHI
Moty 3abe3neuenHs oe3neku: TLS 1.0 1 CredSSP [5].

[Mpotokon TLS mokHa BHKOPHCTOBYBATH, MounHaiouu 3 Bepcii Windows
2003 Server, ame tinpku skmo Woro miarpumye RDP-kmient. Ilintpumka TLS
nonana, nounHatouu 3 RDP-kmienTa Bepcii 6.0

[Tpu BukopucranHi TLS, ceprudikar ceppepa MokHa reHepyBaTH 3aco0amMu
Terminal Sercives abo BuOupatn icHyrounii ceptudikar 31 cxosuma 3Windows.
[Tpotokon CredSSP e noenananus ¢pyukiionany TLS, Kerberos i NTLM.

PosrissneMo ocHoBHI niepeBaru npotokoiry CredSSP [5]:

e [iepeBipka J03BOJY Ha BXIiJl B BUIJAJICHy CUCTEMY JIO0 YCTaHOBKH
noBHOIIHHOTO RDP-3'eqHanHs, 110 M03BOJIIE €KOHOMHTH PECYpCH
cepBepa TepMiHATIB MPU BEIUKIN KUIBKOCTI MKIIOUEHbD;

e HajiliHa ayTeHTUIKalis 1 mMdpyBaHHS MO MPOTOKOIy TLS;

® BUKOPHCTaHHS OJHOPa30BoOro Bxoay B cuctemy (Single Sign On) 3a
nonomoror Kerberos abo NTLM.

IIpotokoa VNC
VNC (anr. Virtual Network Computing) - ciucrema BiiiaJieHOT0 JOCTYILY, 110

0azyethcst Ha koHueniii RFB (anrim.Remote FrameBuffer, Bignanenuit xagposuii
12



6ydep) [8] (puc. 1.6).

| VNC Server VNC Viewer

——
e "

1 =B

Puc. 1.6. VNC cucrema BiggaaeHoro 10cTyny

Cucrema VNC e miardpopmonesanexxnoro:. VNC-xmient, 3Banuii VNC
Viewer, 3amyIneHuil Ha OHIH onepalliiiHii cucremi, Moske miakarouarucs 10 VNC-
cepBepa, 1o mnpairoe Ha Oyab-skuit iHmuH OC. YV nporokoni VNC peanizoBanuii
HACTYIMHWA TPUHINAN POOOTH: JaHi MPO HATHCKAHHS KIABIMI 1 PyX MHUIII, IO
BUKOHYIOTBCS Ha BJIACHOMY KOMIT'FOTEp1, IEPEIAt0ThC TI0 MEPEXki Ha BiJATICHUN
KOMIT'FOTEp 1 CIIPUHAMAIOTHCSI HUM $IK Jii 3 HOTr0 BJIACHUMH KJIaB1aTyporO 1 MULIKOIO.
Cxema BUBEICHHSA 3 BIIJAJIEHOTO KOMI'IOTEpa Ha €KpaH KOPUCTyBada IPYHTYETHCS
Ha rpadiuHUX TpUMITHBAX (PSAMOKYTHHK MIKCEIBHUX JIAHUX BUBOJUTHCS B 33 1aHii
KOOpJMHATaMU TO03HUllli) B CBOiM MPHUMITHBHIA (OpPMI CHOKMBAE OUIbLIY YACTUHY
MIPOITYCKHOT MOXJIMBOCTI KaHay. [CHYIOTh pi3HI KOJyBaHHS - METOJIM BU3HAYCHHS
HaOIbII eeKTUBHOTO croco0y mepeaadi nuux npaMokyTHHKiB. [Ipotokon VNC
JI03BOJISIE KJIIEHTY 1 CepBepy «IOMOBHUTHCS» MpO Te, SKE KOAyBaHHS Oyje
BUKOPHCTAaHE.

HalinpocTimmii MeToA KOAyBaHHS, IO MIATPUMYETHCS BCiMa KIIIEHTaMHU 1
cepBepaMu - «raw encoding», mpu sIKOMy IiKCesl MepeaaroThCs B MOPSAKY 371iBa-
HaIpaBo, 3BEpXY-BHU3, 1 MICJIS MIepeiayl MOYaTKOBOTO CTaHy €KpaHy MepearoThes
TUIBKH TIKceNl, 1o 3MiHWucs. e meTon mpairoe nyxe n00pe npu HE3HAYHUX

3MiHaX 300pa)KeHHs Ha eKpaHi (PyXy MOKa)XUunWKa MHUIII 10 POOOUOMY CTOJIY, HabIp
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TEKCTy TiJ] KypcopoM), ajie 3aBaHTaXXCHHS KaHANy CTAa€ YK€ BHCOKOI TpHU
OJIHOYaCHOMY 3MIHU BEJIMKO1 KIJIbKOCTI MIKCEJIIB, HAIIPUKIIAJI, IPU MEPETIsl BiAeo
B [IOBHOEKPAHHOMY PEXKHUMI.

Jly1st poOOTH MOTPIOHA IIMPHHA IIPOIYCKaHHS KaHaly cTaHOBHTH Bij 32 KoOit/
cek 10 2 MGit / cek. [ koMpOpTHOT pOOOTH B KOJLOPOBOMY PEXKUMI IPHU JJO3BOITI
exkpany 1024X768 mBuaKicTs KaHaTy moBuHHA OyTH 1-2MOiT / cek.

Kanan BUKOPUCTOBYETHCS MOBHICTIO TUTBKH IIPU OHOBJICHHI BETUKUX JIIJISTHOK
€KpaHy, IpH JPYKYy TEKCTy Tpadik NOMITHO MEHIIE, a B PEWTy 4Yacy KaHaj
MPAKTUYHO HE BUKOPHCTOBYETHCS. SIKIO MpW mepenadi Mo KaHaly BUHUKAIOTh
BEJIMKI 3aTPUMKH Tiepejadi MmakeTiB (MOBUIbHI KaHald, CYIMyTHHKOBHH 3B'M30K,
BEJIMKI BIZICTaHi), I1e BUKJIMKAE MOTIPIICHHS Yacy peakilii Ha HATUCKAHHS KJIaBill i
PYX MHIII, 110 3HAYHO 3HIKYE KOM(POPTHICTh pabOTH.

3abesnevenns o6esnexu npu euxopucmanni VNC. Merton 3abe3nedeHHs
Oe3meku (Security type) BuW3HAYaeThCA HA CTalii «PYKOCTHUCKAHHS», TIICIS
y3roJDKeHHSI Bepcii MPOTOKOJy, SKHiM Oyne BUKopucTOBYyBaTthucs. Crerudikalis
IPOTOKOJIY OMHCYE HACTYIHI METO/IM 3a0€3MeueHHs Oe3MeKu:

e BijCyTHICTh ayTeHTU(DIKAI] 1 U pyBaHHS Tpadiky;

e VNC ayrentudikariis - mmdppyBaHHs Tpadiky He BUKOPUCTOBYETHCS,
OHAK TMapoib HE TepefacTbcs Y BIIKPUTOMY BUTIAI, a
BUKOPUCTOBYETHCS  alTOPUTM  «BUKIWK  BiamoBimb» 3  DES-
mdpyBaHHIM (eeKTUBHA JOBXKHHA KJIFOUa CTAHOBHUTH 56-0iT).

Takox ©Oarato cywdacHux peanizauii VNC miarpumyroTs  po3MIHpEeHHS
CTaHJIAPTHOTO TPOTOKOIY, SIKi peani3ytoTh muppyBanus i / abo crucHenns VNC
Tpadiky, po3MexyBaHHsA 3a cnuckamu jgoctyny ACL 1 pi3Hl  meroau
ayTeHTU(DIKaIi.

JlaHUM TIPOTOKOJIOM HaJal0ThCs TaKi TEXHOJIOTIT 1 MoxJnBoCTI [9]:

o 00MiH (aiinamu;

O BaroMe 30UIbIIEHHS WIBUJKOCTI BIATBOPEHHS €KpaHy BiJJaJICHOrO
KOMIT'IOTEpa, B JIOKAJIbHINA MEPEXKi,;

O MIAKIIOYEHHS IJIariHa MUQppPyBaHHS JUIs TOJINIIEHHS O€3MeYHOro
14



OOMIHY TaHWMH;

O MIATPUMKA JIOMEHHOI aTeHTi(iKallii;

O NIATPUMKA YaTy 3 BIAJAJICHUM KOMI'IOTEPOM Uil  OOMIHY
MOBIJOMJICHHSIMU,;

o ViewerToolbar, JavaViewer 3 miarpuMkoro repenadi ¢aiis;

O aBTO MacITabyBaHHSI JJIA MATOHKU PO3MIpy 300pasKeHHS BiIAIEHOTO
KOMI'IOTEPA;

O MIATPUMKA JIEKIIBKOX MOHITOPIB;

o Repeater / Proxy-support;

o apyk ¢ainiB 3 VNC-cepBepa Ha mNpuHTEp 3a 3aMOBUYYBaHHSM,
nigkmoueHuit 10 komm'torepa VNC kiieHTa;

o MoxuBicTh minkmodeHHs VNC kiieHTa vepe3 pisHi Web-mpokci
cepBepa 1 PUIbTPH, 110 POOUTH HOr0 BUKOPUCTAHHS TAKUM K€ TIPOCTUM
SK 1 BUKOPHCTaHHS Opay3epa.

IIporoxoa ICA

ICA (anrxa. Independent Computing Architecture) - e 3akpuTHii TPOTOKOJ
JUI1 cepBepa JI0aTKiB, po3pobsieHoro kommawiero Citrix Systems. IIporokos
BHU3HAYa€e crenudikaiiro oOMiHY JaHUMU MK CEpPBEpPOM 1 KIII€EHTaMH, ajie He
BOymoBaHuii Hi B oAy 3 iatdopm. ICA BUKOHYE 3aBnaHHs, 0araTo B YOMYy CXOXI
3 X Window System [10].

[Tporokon ICA 3a0e3neuye cTaHmapTHY MIATPUMKY I'padiqHOro BUBEACHHS 1
BBEJICHHS JIaHWX 3 KJIaBiaTypu, Mullii. bazoBuii MmexaHi3m niepenadi Mix CEPBEPOM 1
KIIEHTOM TpadiuHuX JaHUX 1 JaHUX, 110 BBOAATHCA 3 KjaBiaTypu / Mulii, 10
npotokony |ICA maitke inenTnaanii mpotokoixy RDP.

3abe3neuenns 6Oesnexu npu euxopucmanui ICA. Tak sk crneuudikaiis
MIPOTOKOJIY € 3aKpUTOFO, CIiJI TOBOPUTH MPO MIHPPYyBAaHHS B MPOIYKTaX Ha OCHOBI
na”oro mporokony. Hampukian, Citrix Metaframe mnocraBnserbess TUIBKH 3
MiHIMaTbHUMU (QyHKIIsIME mdpyBanus 11t |CA-TAKIIOYeHb 1 MATPUMYE TIIbKA
PEXUM HAWMPOCTIIIOrO IM(PPYBaHHS, SKUM 3a11I0€ MPOCTHM EKCIOPTOBAHUIMA

anropuT™ 3 MeHm HiK 40-po3psaHuM KiarodeM. SIKImo HeoOXiIHO OpraHi3yBaTh
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3axuct i miakmodenb |ICA, To cmin npuadatu moaaTkoBuii makeT Secure ICA mis
Meta Frame. ¥V Secure ICA Buxopucranuii anroput™m mudpysanas RSA RCS 1
niarpumytotbes 40-, 56- 1 128-po3psani kiroui.

Jnsa mmdpyBanHs KoMmyHikamiss Mibk cepBepoMm 1 kimieHtoM |ICA Moxe
BukopuctoByBatucs CitrixSSL  Relay, sxuit 3abesmeuye mudpyBaHHS IO
npoTtokoxy Secure Sockets Layer / Transport LayerSecurity (SSL / TLS) [10].

Ha mizgcraBi npoBeneHoOro aHamizy OyJio BHPIIIEHO OOpaTd Il PO3pPOOKHU
npoekty mnpotokomu RDP 1 VNC, ockiibkM iX 3acCTOCYBaHHS B OJHOMY
KIIIEHTCHKOMY JOJIaTKy JO3BOJIUTH Peali3yBaTH BiIJAJICHUA TOCTYI HE TITBKH IO
KOMIT'FOTEpiB 3 orepariiiHo cuctemoro Windows, a TakoX JacTb MOXKIIUBICTh
3aCTOCOBYBATH PI3HI IIIAT(GOPMHU HA KIIEHTI 1 cepBepi BiggaieHoro aoctyny. Kpim
TOTO, JIaHl MPOTOKOJIM 3a0€3Meuyl0Th BUCOKUH pPIBEHb OE3IMEKH, TaKOX JUIsS IHX
MIPOTOKOJIIB 1CHY€E JOCTYMHUHN iHTepdelic mporpaMyBaHHs, 1110 CIIPOIIYE PO3POOKY
KJIIEHTCHKUX JTOATKIB.

1.3. AHaJxi3 10aaTKiB BIJIaJI€HOT0 JOCTYIY

B nanumit yac icHye BenuMYe3Ha KUIBKICTh PI3HUX 1HCTPYMEHTIB, Kl
JTO3BOJISIFOTH IMCTAHIIIMHO KEpyBaTU KOMII F0TepoM abo cepBepoM. KoskeH 3 HUX Mae
CBOI TUTFOCH 1 MIHYCH, Pi3HI (DYHKITIOHATIBHI MOXJIMBOCTI, TJIaTHI 200 O0€3KOIITOBHI
Bepcii, a TaKoK MOO1TbHI a00 TUTBKH IECKTOITHI BapiaHTH.

[IpoBenemMo MOPIBHAJNBHUN aHaNi3 HAWMOUIBII MOMYyNAPHUX MpOTrpam
BiJIasieHoro jgoctymy, - TeamViewer, LiteManager, Ammy admin, RAdmin,
BHJIUIMMO 1X TIepeBarn Ta HEAOJNIKH. AHamI3 OCHOBHUX IOPIBHSIIBHIX
XapaKTEePUCTHUK MojaHo y Tabmuin 1.1.

TeamViewer

Opna 3 HaAUMOMYJSAPHIMIMX MPOTPaM JJIs BIAJAJICHOTO JOCTYIY, 1i MOXHa
IIBUIKO 3aBAaHTAKUTHU 1 BCTAHOBUTH a00 Bigpa3y 3amyCTHTH, 0€3 ycTaHOBKH. [Ipu
3amycKy mporpama BijioOpaxkae BikHO 3 ID 1 maponem ajist 1ocTymy A0 KOMI'IOTEpa,
a Takok TeamViewer H03BOJIs€ MiAKIIOYUTHCSA 0 IHIIOrO KOMITIOTEpa 3aJaBIId

tioro ID i mapons (puc. 1.7).
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Tabmnmg 1.1

ITopiBHSUIBHUI aHAJII3 POrPaM BiIaJIEHOI0 10CTYITY

HasBa nporpam BigiaJjeHoro gocrymy

X ) . )
APARTEPHCTHINR TeamViewer | LiteManager Am”.‘y RAdmiIn
admin
IIpoTokon Bnacue 113 Brache Brache Biacue I13
P 113, RDP 113, RDP
. Kmenr & . .
Knienr & Knienr & Knienr &
Pexumu poboTt Ceppe CepBep& Cenpe CepBen &
pBCp Gateway pBEp pBCp
AES-
Boynorasie AES-256 | 256, RSA- AES AES-256
mu(ppyBaHHS 256, RSA
2048
[Tepenaua ¢aiinis + + + +
ITepenaua 3ByKy + + + +
BararoxmienTHui
+ + + +
peXKUM
BII[,Z[ETJIGHI/II/I N + + +
TIOMIYHUK
3anuT npas
+ + + +
JOCTYITY
Linux xmient + - - +
Mac OS kiiesT + + - -
MS Windows
] + + + +
KJIIEHT
Android knieHT + + - -
®dikcoBannii ID + + + -
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B TeamViewer — x

Connection  Extras Help

«* Remote Control 4% |

Allow Remote Control Control Remote Computer
m 123 456 789 Partner ID
1234 | -

® Remote contral
File transfer

VPN

Connect to partner

Unattended Access

) . J Smi
® Ready to connect (secure connection) ﬂ John Smith »

Puc. 1.7. ianmoroBe BikHO mporpamu TeamViewer

Ilepesacu.

VY nporpami € KiJlbka OCHOBHUX PEKUMIB pOOOTH - 1I€ BIJaJICHE YIIPaBIIiHHSA,
nepenaya (Qaitnis, 4at, IeMOHCTpaIlisi cBoro podouoro croiy. [Iporpama go3Bosse
HaJalTyBaTH IIJIOJO00OBUN JOCTYIl 110 KOMITHOTEpa, IMe Oylae 3pydHo s
CUCTEMHOI0 aJIMIHICTpYBaHHs. € Bepcii s BC1X MOOUIbHUX TIAT(OPM, ISl PI3HUX
omepariiaux cucreMm. [Ipoctuit 1 IAKOM 3po3yMminuii iHTEp(deENc TUIoC Ppsia
JOJIATKOBUX YTUIIIT JJIsl PO3IIUPEHHS QYHKIIOHATY IpOorpaMu, OyAyTh KOPUCHI AJis
CITY>K0 BiJIJ1alIEeHOT MIATPUMKH.

Heooniku.

[Iporpama € OE3KOIITOBHOIO TUIBKH IJII HEKOMEPIIITHOTO BUKOPHCTAHHS.
[Tpu poGoTi 3 mporpamoro Oinblie S5 XBWIMH MOXYTh BUHHUKHYTH TPY/IHOIII,
Harpukian TV Moxe 3a0J0KyBaTH CEaHC BIAAJICHOTO MiAKIIOUEHHS, PO3ITi3HABIIN
HOro Ik KoMepIiiiHe BUKOpUCTaHHA. /{151 11101000BOr0 BIAAIEHOTO JOCTYITy a00
aJIMIHICTPYBaHHS JEKIJIBKOX KOMIT'IOTEPIB, KOMI'IOTEPHOI MEpPEki, JOBEICTHCS
IUTATUTH 32 I0AATKOBI MOJTYJII TporpamMu. BapTicTh nmporpamu BUCOKaA.

LTliocymok.

Jlana mporpama iIeajdbHO MIAXOJUTh [T Pa30BOrO  BiJJAJIEHOTO

MIIKJIIOYeHHST a00 BUKOPUCTAHHS 11 HETpUBAJIUMM Tepioag Yacy. 3pydHO
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BUKOPUCTOBYBATH 3 MOOUIBHHUX IUIaTGOpM, aje He aaMIHICTPYyBaTH BEIUKY
KUIBKICTh KOMIT'FOTEPIB. 3a I0AATKOBI MOJTYJIi IOBEJIEThCS JIOIJIauyBaTH.

LiteManager

[Ipocra, ane AOCUTH TaKK MOTYHA MO MOKIIUBOCTSIX MpOrpama, CKJIaJaeThCs
3 JBOX YaCTHH, Mepiua 1e Server skuil motpiOHO BCTAaHOBUTU ab0O 3allyCTUTH Ha
BiJTaJiecHOMY KOMIT'toTepi 1 VIeWer, SSkuii T03BOJISIE KEPYBATH 1HITUM KOMITFOTEPOM.
Jlns poGoTH MporpamMa BUMarae Tpoxu OUIbIIIe HABUYOK 1 JIOCBiTY BiJl KOPHCTYyBaya,
X04a poboTa cepBepOM HaBiTh MpOCTIiIIe HixK B TeamViewer, cepBep MOXKHA OJHUH
pa3 BCTAHOBUTH 1 OUTbIEe HE SKUX [ Bi KOpUCTyBadya HE moTpibHo, ID Oyne
3aBKAM TMOCTIMHUM, MOro HaBiTh MOXHa 3aJaTH CaMOMY, IO YK€ 3PYYHO IS
3anam'siToByBaHHs. Bepcis LiteManager Free € 6e3komToBHOO JIIsi 0COOUCTOTO Ta

KoMepIiiHOro Bukopucranus (puc. 1.8).

i LiteManager e ™ LiteManager C="aT—x

MogknroueHne Mogniouenne

LITE MANAGER @& || LITE MANAGER @&
{Vaanerrioe ynpasnerne || fononsuTensHo | | ¥aangtoe ynpasnerme | AononnuTensho

CooflmTe napTHERY cneayiowwme 1D W Naponb, ecnk

. Baw IP: 169, 254,213,226, 192.168.1.4, 192.168.2
XOTWUTE PA3PEWMTb YASNEHHOE YNPABNEHWE,

BEEaWTE CBOM NMYHLIA Napans ANA A0CTYNa K 3TOMY

I Baw ID: 185456 KOMMBKOTEPY M3 NoBoi ToukA,

TM4HEI Napons: <Password = MzmeHnTE

Mapone: 3793

CoeguHeH

Puc. 1.8. Jlianorose BikHO miporpamu LiteManager

Ilepesacu.

VY nporpami KpiM OCHOBHHX PEXHMIB BiJJIaJICHOTO JOCTYIy (BiJIalIeHOrO
yIpaBJIiHH, Tepefadi ¢aiune, vary, AWCIeTYepa 3ajad, pelaKTopa PEeecTpy) €
cnenudiyHl QYHKIT, HAOpUKIaA: I1HBEHTapHu3allisd, 3amuc eKpaHy, BlIJajieHa
yctaHoBKa. [Iporpama Ge3komToBHa g BUKOpUcTaHHs Ha 30-Tu KoMmm'toTepax, ii
MO>KHAa BUKOPUCTOBYBATH JJIS 117I0/J000BOTO AOCTYMy 0€3 OyIb-IKUX JT0IaTKOBUX
MoayJiB. BimcyTHi Oynb-siKi OOMEXEHHS 10 dYacy poOoTh. € MOXKIUBICTh

HaJallTyBaHHsA cBoro BiacHoro ID cepBepa [uid HamamTyBaHHS KOPIOPATUBHOI
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CIIy>)kOM TATPpUMKH. Y TporpaMi HEMae >KOAHUX OOMEXKEHb 3a 4acoM poOOTH 1
0JIOKYBaHb.

Heoonixu.

bpakye kmienTa mig MoOUTbHI miatgopMu abo 1HIIN CUCTEMH, € OOMEKCHHS
Ha 30 KoMmm'toTepiB B O€3KOIITOBHIM Bepcii, Uil aJAMIHICTPYBaHHSA OUIbIIOL
KUIBKOCTI HeoOXimHo mpumbary Jinen3iro. Jleski, crnenudiuai pekumMu poOOTH
JTOCTYITHI TiIbKU B Pro Bepcii.

1liocymok.

[Tporpama Litemanager migmiiite A HaJaHHS BiJIaJ€HOI IMIIATPUMKH, JIJIS
aJIMIHICTPYBaHHS JCKIIBKOX JECITKIB KOMI'IOTEPIB a0COMIOTHO OE3KOLITOBHO, IS
HACTPOMKH BJIACHOI CITy>KOH BiIJIajI€HOl MIATPUMKHU. BapTicTh nporpamu HaitHMK4a
B CBOEMY CETMEHTI 1 JIIIICH31 HE 0OMEKEHa 32 9acOM.

Ammy admin

[Iporpama B OCHOBHOMY aHajorigna TeamViewer, aje OiIbIl TPOCTHIA
BapiaHT. [IpHCYTHI TIIBKM OCHOBHI PEXUMH POOOTH - TEPErysi 1 yIpaBJiHHS,
nepenayva (aitnis, yar. [Iporpama mosxe mpaitoBatu 06€3 YCTaHOBKHU, O€3KOIITOBHA

JUT HeKOMepLiiHOro BUKopucTanus (puc. 1.9).

@ Ammyy Admin v3.0 - Premium po— O @
Ammyy Language Help
Kmeorir. Oxoupmsee comica Oneparop . Coampmee comca
456 ; 123 Az
(2»7
Bay [P 1 Desktop - spoed 256 Kb - 1 Mb v
12101221 . Tomexo NpOCMOTR 2
—
Ocramostms Nogxmormrscn ,\' )

Puc. 1.9. Jlianmorose BikHO TTporpamMu Ammy admin
Ilepesacu.
[Ipocta 1 jerka mporpama, MOXHa MpaioBaTd sk B [HTepHETI, Tak 1 B
JIOKaJbHIN Mepexi, moTpedye MiHIMAIBHUX HANAIITYBaHb 1 HE BUMAara€e SKUXoCh

0COOJIMBHUX yMiHb 1 HaBUYOK. 3a MOpIBHAHHA 3 TeamViewer m'skiia JileH3iiHa
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http://www.ammyy.com/ru/)

MOJIITHKA.

Heooniku.

MiniMyM QYHKIIH 1715 BIAAANEHOTO YHPABIiHHS, aJIMIHICTPYBAaTH BEIMKHI
napk Komm'torepiB Oynae ckiaano. [Ipu qoBromy BUkopucTaHHs, Outbiie 15 roaux
Ha MICSIlb, C€aHC poOOTH MOXKe OyTH 0OMexxeHul abo 3a0JI0KOBaHMM, IJIaTHA JIJIs
KOMEPIIIITHOTO BUKOPUCTAHHS.

Iliocymok:

Jlana nporpama OuibIIe MiAAIATe Il pa30BOT0 MIAKIIOYEHHS 10 KOMIT'IOTepa
1 HE CWIBHO CKJQJHHWX 3aBJaHb, HANPUKIAI B SIKOCTI HaJaHHS JIOMOMOTH HE
JIOCBITYEHOMY KOPUCTYBau€Bl B HAJIAILITYBaHHI KOMII'IOTEPA.

RAdmin

Opna 3 mepuux nporpam BiJIaJICHOTO YMPABIIHHS 1 BIJOMa y CBOEMY KOJi,
OimpIle TpHU3HAU€HA [UIsl CHUCTEMHOTO aJMIiHICTPYBaHHS, OCHOBHHM aKIICHT
3pobieHo Ha Oe3meri. IIporpama ckaagaeTbes 3 ABOX YaCTUH: KOMIIOHEHT CepBepa
1 KIeHTa. Bumarae ycTaHOBKH, HE IOCBIIYEHOMY KOPHUCTYyBaueBi Oy/ie He MPOCTO 3
HEIo po3iOpaTucs, nmporpama npu3Hay€Ha B OCHOBHOMY 1Jisi pobotu 3 IP agpecoro,
10 HE 30BCIM 3pY4YHO AJIi HaJaHHSA TEeXMATpUMKHU uepe3 Intepner. IIporpama

IUIaTHA, aJie Mae OE3KOIITOBHUI TecToBUit mepioa (puc. 1.10).

& Radmin Viewer =
Coegunenne  Pexaun Bug  Cepewc  Cnpaeka
Fleska@ann s EEe
D: ) Komnetotep Appec Mopt

[ Moa Jomawmas Cets %
[ Odwc (Mocksa) =
1557 Mapxetunr
| Menegxepb

[ Ora Mpopax Decarep
5] Nporpammmcten @HPHHE
521 Odure (Murep) ET Mcam Telnet

D Odyic (CLUA) @th Mepegaua dainos

Beikatouermne

@Bna,ﬂ,ucnas 192.168.0.40 4898
192 1A N A2 M0 RN LAY
¥npaenenue

MpocmeTp

TekcToBRIi YaT
lonocoeoi yar

TekcToeoe cooBLUEHWE
Mepesats Kog aKTHBALMK

¥aannTe Del
Mepenmeroeate F2

Cozpate Apnklk Ha paBoyem cTone 4

CeoiicTea Alt-Enter

YI'IFIEEJ'IEHHE MbILUBHY K K..l'IEEHET_YpDﬁ YAINEHHOrO KOMNBHITED

Puc. 1.10. [liaorose BikHO mporpamu RAdmMIN
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Ilepesacu.

VY mnporpamu BHCOKa MIBUAKICTH POOOTH, OCOOJMBO B XOpOIIIM Mepexi,
3aBJISIKM BIZIEO ApaiiBepy 3axOIUIeHHs pobOodoro croiry. KpiMm Toro, mepeBarorwo €
HiBHUINEHA HaIIHHICTE 1 Oe3neka. BOynoBana texuounorisa Intel AMT, mo no3Bosse
nigkiaodatucs a0  BIOS BigmaneHoro komm'torepa 1 HaJIAIITOBYBATH HOTO.
PeanizoBaHO TITBKM OCHOBHI PEKMMH pOOOTH BiAJajieHE YMpaBIiHHSA, Mepejada
daiiniB, yaT 1 T.1.

Heoonixu.

Maiixe HeMae MOKIIMBOCTI iJis podoTtu 6e3 IP anpecu, ToOTO 3'eqHYBATHCS 3
ID. BincyTHiil KiieHT aiis MOOUIbHUX cucTeM. Hemae 0e3ko1mToBHOT BepCii, TIIIbKU
tectoBuid mepioq 30 guiB. Jns pobotu 3 mporpamoro HEoOXiJAHI HaBUYKU
JIOCBITYEHOTO KopucTyBaua. [Ipu migkiIrOueHHI Bijieo JpaiiBep MOXKE BIIKIIOYATH
rpadiuny o6os0HKY A€ro.

Iliocymox.

[Iporpama Oigpllie MIAAIATE JUII  CHUCTEMHHMX — aIMIHICTPATOPIB IS
aJIMIHICTpyBaHHS KOMIT'FOTEPIB 1 CEpBEPIB B JIOKAJIBbHIN Mepexi. s podoTu uepes
InTepnet, MmoxuBo, goBeAeThes HanamTyBaTu VPN TyHens.

Takum yuHOM, TIPOBEJCHUIN aHAaIII3 JIOBIB, 110 CHOTOHI ICHY€ JTOBOJII BEJIMKa
KUIBKICTh TIpOrpamM, M0 3a0e3medyroTh BIJJIAIGHUHA JOCTyHn Ta BiJJaJICHE
aIMIHICTpYBaHHS. AJie, OUIBIIICTh 3 HUX MOTPeOYe HasABHOCTI (MPpHI0aHH) JTiIIeH3i]
JUTsl TOBTOTpUBAJIOl poOoTH 3 mporpamoro. ToMy po3poOKka BIIACHOTO OJATKY
BiJITAJICHOTO JTOCTYITY MOXE BUPIIIUTH ITI0 TPOOIEMY .

BucHoBkHM 10 po3ainy

B nepmomy po3aiii IUIIOMHOI poOOTH OYJ0 JOCHIPKEHO TEOPETUUHI
OCHOBM BIJJIAJIGHOTO JOCTYIy JO pecypciB Komm'roTepa. BcranoBieHo, 110
BiIJIaJIEHU JOCTYI sBJisie Cco00K0  (YHKINIO, IO JO03BOJISIE KOPHUCTYBadeBi
MIIKIII0YaTUCS 10 KoMm'totepa uepe3 [HTepueT 3a qonomoroto ixHmoro 11K, Ogaum
3 BHJIIB BIJIaJICHOTO JOCTYIY € JOCTYI 10 BigganeHoro pobdodoro crony (Remote
Desktop) - me TepmiH, SIKAM ITO3HAYAETHCSA PEKUM YIPABIIHHA, KOJIM OJUH

KOMIT'IOTEp OTPUMY€E IMpaBa aJMIHICTpATOpa IO BIJHOLIEHHIO JIO 1HIIOIO,
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BIJITAJICHOTO. 3B'I30K MDK MPUCTPOSMU BiIOYBAETHCS B pEaTbHOMY daci 3a
nornomororo [HTepHeT abo ToKaIbHOT MEepexKi.

JlocTym 110 BiAaneHoro pobo4oro CToiy 3/A1MCHIOETHCS Ha 06a31 apXiTeKTypH
«cepBep - TepMiHAII», IO JO3BOJISIE TPALIIOBATH 3 PECypCcaMu CepBepa Tak camo, sIK
1 3 JIOKaTBbHUMH peCypcaMHu: BUKOHYBaTH KOMAaHIH, MpaIloBaTH 3 (ailioBoi
CUCTEMOIO, 3aITyCKaTH JOJATKH 1 T.1.

[IpoananizoBaHO MPHUHITUIIN POOOTH MPOTOKOJIIB BifganieHoro qoctymy: RDP,
VNC, ICA. Ha miacraBi mpoBemeHOro aHaiizy OyJi0 BHpINIEHO OOpaTH IS
po3po6ku npoekty npotokoan RDP 1 VNC, ockinbku iX 3aCTOCYBaHHS JTI03BOJIUTH
peanizyBaTH BiAJajJeHUN JTOCTYN HE TIIBKM JO KOMIT'IOTE€pIB 3 OIepaliiHo0
cuctemoro Windows, a Takox AacTh MOKIIMBICTh 3aCTOCOBYBATH Pi3HI TIATPOPMH
Ha KIEHTI 1 cepBepl BipmaneHoro moctymy. Kpim Toro, maHi HpOTOKOJH
3a0e3MeuyoTh BUCOKUI PIBEHb OE3IMEKH.

[TpoBenenwmii anamiz gogatkiB (TeamViewer, LiteManager, Ammy admin,
RAdmin) 1oBiB, IO CHOTOJHI ICHYE JIOBOJI BEJIMKA KUIBKICTh IPOTpam, IO
3a0e3MeuyroTh BIIJaI€HUI TOCTYII Ta BiAAaJIEeHE aAMIHICTpYBaHHs. AJie, OLTbLIICTh
3 HUX MOTpedye HasgBHOCTI (MpUAOaHHS) JIIEH31i A JOBrOTpUBaioi podoTH 3
nporpamoro. Tomy po3poOka BIACHOTO JOAATKy BiIJAJICHOTO JOCTYIY MOXKE

BUPIIIUTH IO TIPOOIEMY.
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PO341JI 2. PO3POBKA KJIIEHTCBKOI'O IOAATKY BIAJAJIEHOTI'O
JOCTYITY HA IVTIAT®OPMI .NET

2.1. Xapakrepucruka miaar¢popmu NET Ta o00rpyHTryBaHHs
IHCTPpYMEHTIB pO3po0KH 10JATKY

[Tnatpopma .NET Framework - e TexHoJoris, sika MiATPUMY€E CTBOPEHHS i
BUKOHAHHS HOBOTO TOKOMIHHS moaatkiB. [lpum pospodbmi mmatdhopmu .NET
Framework BpaxoByBaucst HACTYIIHI LIiJIi.

v’ 3abe3MeueHHs] Y3rOMKEHOr0 00'€KTHO-OPIEHTOBAHOTO CEPEIOBHUINA
IpOorpaMyBaHHS Ui JIOKaJbHOTO 30€peKeHHs 1 BUKOHAHHS 00'€KTHOTO
KOy, AJIA JIOKaJIbHOTO BUKOHAHHS KOAY, pO3MOiIeHoro B [nTepHeri,
a0o0 JJi4 B1IJaJI€HOrO BUKOHAHHS.

v 3abe3meyeHHss CepeIoBUINA BUKOHAHHA KOAy, IO MiHIMi3ye
KOH(MJIKTY TNpU PpO3rOpTaHHI MPOrpaMHOro 3a0e3leyeHHs Ta
yIpaBIIiHHI BEPCISIMHU.

v’ 3ale3leyeHHs cepeIOBUINA BUKOHAHHS KOJY, IO TapaHTye Oe3redHe
BUKOHAHHS KOy, BKIIOYAIOYM KOJ|, CTBOPEHHH HEBIIOMUM abo0 He
MOBHICTIO JIOBIPEHUM CTOPOHHIM BUKOHABIIEM.

v' 3abesmeyeHHs Cepe0BHIa BAKOHAHHS KOJIY, 10 BUKITIOYAE MPOOIEMH
3 MPOJYKTUBHICTIO CEPEJOBHUII BUKOHAHHS ClLIEHapiiB abo KOy, IIO
IHTEPIPETYETHCA.

v’ 3a0e3leUcHHs] €IUHUAX TPHUHIMINB PO3POOKHM JUIS PIi3HUX THIIIB
JIOJATKIB, TakuX K momatkd WIindows 1 BeO-1oqaTKu.

v/ B3aeMojiss Ha OCHOBI TPOMHCIIOBHUX CTaHIApTiB, sIKE TapaHTye
iHTerparito koay miathopmu .NET Framework 3 Oynb-skum iHIIAM
KOJIOM.

Apximexmypa Net Framework. Ilnatdopma ckiamaeTbcsi 3 ABOX YaCTHH.
OcHoBoIO € BUKOHYyIO4oro cepemosuiia Common Language Runtime (CLR), sixa
MO>KE€ BUKOHYBATH SIK 3BUYaiHI mporpamu, Tak i cepBepHi qonatku. Cepena CLR
yIpaBJsie Tam'sITTI0, BAKOHAHHSAM IMOTOKIB, BUKOHAHHSIM KO/, IEPEBIPKOIO Oe3MeKn

KOy, KOMITIJISIIEIO 1 IHIMMMHA CUCTEMHUMH cityk0amu. Lli 30co0u € BHYTpiIHIMU
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JUISL KEPOBAHOTO KOy, SIKM BUKOHYEThCS B cepenoBuii CLR.

Jlpyra, He MEHIII BaXXJIMBA YacTHHA, 11e Oi0omioreka kiaciB Framework Class
Library (FCL), oo MicTuTh B c001 6371194 KOMITOHSHTIB )11 poOOTH 3 0a3aMH JIaHUX,
MEpeKero, BBEICHHSIM / BHCHOBKOM, (aijamu, MpU3HAYCHUM ISl KOPUCTYyBaya
iHTepdeiicom 1 T.4. Lle n03Bosisie po3pOOHMKY HE 3aliMaTHCS HU3BKOPIBHEBUM
MIPOrpaMyBaHHSIM, 2 BAKOPUCTOBYBATH BKE TOTOBI KJIACH.

Baowcnuei wvacmunu 6ioriomexu xnacis.

Windows Forms - BiamoBizae 3a po3poOKy rpadiqHoro iHtepdeiicy.
daktuyHo € obroptkoro Hag Win32 API.

ADO.NET - nmanmae nmoctyn nanumu. B OCHOBHOMY BUKOPUCTOBYETHCS IS
po0oTu 3 0azamu JaHUX.

ASP.NET - texHoorist po3poOku BeO-caiTiB, Be0-10/1aTKIB 1 BeO-CEpBiCiB.

Language Integrated Query (LINQ) - peaizaliis MOBH 3aIUTIB, 1[0 HAraaye
no cunrakcucy SQL B mporpamax Ha .Net.

Windows Presentation Foundation (WPF) - cuctema cTBOpeHHS rpadidHux
iHTepdeiiciB, mo BUKOpHCTOBYE MOBY po3mitku XAML. Ha Binminy Big Windows
Forms BukopuctoBye rpadiuny TexHojoriro DirectX, mo 3abesmnedye MIBHIIITY
po0OTY 3a paXyHOK anapaTHOro MPUCKOPEHHS Tpadiku.

Windows Communication Foundation (WCF) - cucrema oOMiHy JaHHMH MiX
nonatkamu .Net. BukoprucTtoByeTbes 17151 CTBOPEHHS PO3MOJIIJICHUX JTOIaTKIB.

Texnonoecis ADO.NET. ADO .NET (ActiveX Data Objects .NET) € nabopom
KJIACiB, 10 peasi3yloTh MPOrpaMHi iHTEPPEHCH TSl TTONETIICHHS IMiIKJIIFOYeHHS 10
0a3 JaHMX 3 MpOrpamMu HE3aJeKHO BiJ OCOOJIMBOCTEHM peani3alii KOHKPETHOT
CUCTEMH YTpaBIiHHA Oa3amMH AaHMX 1 BiJ CTPYKTypH camoi 0a3u JaHHUX, a TaKOXK
HE3aJIe)KHO BIJ] MICIIS pO3TallyBaHHs I1i€i camoi 0a3u - 30KpemMa, B PO3MOIICHOT
cepenoBHIIi (KIIEHT-CEPBEPHUI 10JJaTOK) HA CTOPOHI cepBepa.

B wiii TexHonorii 3akiazeHa MOXJIMBICTH POOOTH MporpaMud B CTaHl
"po3puBy" 3'emHaHHS 3 0a3010 MaHuUX. JloJaTKU MiIKIIOYAIOThCS 0 0a3u JTaHUX
TIJIbKM HA HEBEJMKUN MPOMDKOK 4acy. 3'€JHAHHS BCTAHOBIIOETHCS TUIBKU TO,

KOJIM KJIIEHT 3 BIJJAJICHOTO KOMIT'FOTEpA 3alpoIIlye Ha CEPBEP1 AaHI.
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B 06'extHiit momeni ADO.NET moxxHa BUIIIMTH eKijabka piBHIB ( puc. 2.1).

Disconnected

DataSet (Ir-Memory)
Cliert [ i -."l
Datal}dapter Command Datal?_gader
~. 9 A"”A -
Connecton
e
Database

R ——

Puc. 2.1. Mognens texnomorii ADO.NET

PiBens nanux. lle 6a30Buil piBeHb, HA AKOMY PO3TAIIOBYIOTHCS cami AaHi. Ha
JaHOMY piBHI 3a0e3neuyerbest (izuuHe 30epiraHHs i1HPopMalii Ha MarHITHUX
HOCISIX 1 MaHIMyJISIIS 3 JAHUMHA Ha PiBHI BUX1IHUX TaOymMIs (BUOIpKa, COPTYBaHHS,
JI0JTaBaHHSI, BUJIAJICHHS, OHOBJICHHS ).

PiBenb Oi3Hec-noriku. Ile HaGip 00'eKTiB, 110 BU3HAYAIOTh, 3 SIKOIO 0a3010
JTAHUX HAJICKUTh BCTAHOBHUTH 3B'SI30K 1 sIK1 11T HEOOX1THO Oy/ie BUKOHATH 3 IAHUMH,
10 MiCTATHCS B Hel. JIJIsi BCTAaHOBIICHHS 3B'13KY 3 0a3aMU JTaHUX BUKOPHUCTOBYETHCS
o0'ext FbDataConnection. J{is 36epiraHHsi KOMaHII, 0 BUKOHYIOTh OyIb-sKi il
HaJ JaHUMH, BUKOpUCTOBYeThcsi 00'ekt FbDataAdapter. [lns 30epiranHs
pe3yNbTaTiB BUOIPKH BUKOPUCTOBYEThCS 00'ekT DataSet.

PiBens nonatky. Lle Habip 06'ekTiB, 1110 JO3BOJISAIOTH 30€piraTu i BijoOpakaTtu
JaHl Ha KOMIT'IOTepl KIHIEBOro KopucTyBaua. Jlisg 30epiraHHsa iHQopmarii
BUKOpPUCTOBY€eThCs 00'ekT DataSet, a aiis BimoOpakeHHsT TaHUX € JOCUTh BEITUKUAN
HaOip exemenTiB ynpasiinas (DataGrid, TextBox, ComboBox, Label i 1. 1.).

Moesu npoepamysannss ma niamgopma NET. OnHiero 3 OCHOBHUX 11eH

Microsoft .NET e cymicHicTh IporpaMHUX 4YacTWH, HAIMCAHUX PI3HUMHU MOBaMH.
26



Hanpuknan, cinyx6a, Hanrcana Ha C ++ s Microsoft .NET, moxe 3BepHYTHCS 10
MeToay Kiacy 3 0iomioreku, Hanucanoi Ha Delphi; na C # MoxxHa HanucaTu Kiac,
yCIIaJIKOBaHUX BiJx Kiacy, Hamucanoro Ha Visual Basic .NET, a BukiouycHHS,
CTBOpEHE MeToJ0M, HanncaHuMm Ha C #, Moxke OyTH ImepexorieHo 1 o0poOJieHo B
Delphi. Koxxna 6i0mioreka (360ipka) B .NET Mae BiZOMOCTI Mpo CBOIO BEpCiio, II0
JI03BOJISIE YCYHYTH MOMKJIMBI KOH(IIKTH MDK PI3HMMH BepcisiMu 30ipok. Tomy
BH3HAYHUMO OCHOBHI MOBH, II[0 IIOCTaBJISAIOTHCS pa3oM 3 Microsoft Visual Studio:

o C#

e Visual Basic .NET

e JScript NET

e C ++/CLI - HoBa Bepcis Managed C ++

e F # - uneH cimelicTBa MoB niporpamyBanas ML, Bkmodyenuit B VS2010

/' VS2012 / VS2015 / VS2017

Haii6inpm nomyssipHOro MOBOIO TporpamyBanHs Ha 1uiatdopmi .Net e CH.
C # - ne 00'ekTHO-OpiEHTOBaHa MOBa 31 CTPOTOKO THII3AIlE€l0, IO JO3BOJISE
pO3pOOHMKAM CTBOPIOBATH Pi3HI OE3MEUHl 1 HaJliHI JTOJATKHU, 110 MPALIOI0Th HA
wiatpopmi .NET Framework. C # Mo)kHa BHKOPHCTOBYBATH JUIS CTBOPCHHS
kiaieHTcbkux gogaTkie Windows, XML-BeO-cityx0, po3moaiiecHuX KOMITIOHEHTIB,
JIOJIaTKIB KIIIEHT-CepBep, aoaatkiB 6a3 manux i T. . Visual C # nagae po3BuHeHuUM
penakTop KOAy, 3pY4YHI KOHCTPYKTOPH KOPHUCTYBAJIBHUIIBKOTO 1HTEpQeENCy,
IHTErPOBaHUM BiIaUMK 1 0arato 1HIIMX 3ac00iB, SIKI CHPOUIYIOTH PO3POOKY
nonatkiB Ha MoBi C # ms tutatopmu .NET Framework.

[Mporpamu C # Bukonyrothcs Ha mmaardopmi NET Framework, ska
inTerpoBana B WIindows i1 MiCTHTh BipTyaJbHE 3araJlbHOMOBHE CEPEIOBHIIC
BukoHaHHs (cepeny CLR) 1 yHidikoBanuit HabGip 6107110TEeK KIaciB.

Buxigauit kon, Hanmcannii Ha MOBI C # KOMMITIOETHCS B MMPOMIXKHY MOBY
(IL), sixa Bigmosinae crenuikarisim CLI. Kox Ha moBi IL 1 pecypcn, B TOMy gucii
TOYKOBI MAJFOHKH 1 PSJIKH, 30€piratoThCsl Ha JAUCK Y BUTJISII BUKOHYBAHOTO (haitiny
(3a3Buyaii 3 posmupeHHsaM .exe abo .dll). Takuii (aiin HA3UBAETHCS CKJIAIAHHIM.

30ipka MicTUTh MaHidecT 3 iHOopMaIliEro TPo THITH, BEPCii, BUMOT O€3MEKH, MOBOIO
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1 perioHAIbHUX TapaMeTpax JJjis 1€l 301pKu.

[Tpu Buxonanui nporpamu C # Cepena CLR 3aBanTaxye 30ipKy i BUKOHYE
pi3HI mii B 3aJeKHOCTI BiJ BimoMocTed, 30epekeHmx B Madidecti. ko
BUKOHYIOTbCS BCl BUMoru Oe3neku, cepena CLR Bukonye JIT-komminsiiio 3 Koay
Ha MoBi IL B iHcTpykKIIii MammHHOTO MOBHU. Takox cepenoBuie CLR Bukonye iHIIi
orepailii, HampUKJIaJ aBTOMAaTHYHY 301pKy CMITTs, 0OpOOKY BUHATKIB 1 YIIPaBIIIHHS
pecypcamu. Kopa, mo BukoHyeTbes cepenoBumieM CLR, iHoai Ha3uBaroTh
"KepoBaHUM KOJOM', TIO0 MAKPECTUTH BIAMIHHOCTI I[LOTO TIIXODY BIJ
"HEKEpOBAHOTO KOy, SIKHI BiJjpa3y KOMITUTIOETHCS B MAITMHHUI MOBY JIJIs1 IEBHOT
CUCTEMU.

Ha nmactynHiit cxemi (puc. 2.2) mokaszaHo 3B'SI3K MK (aillaMd BUX1JTHOTO
konay C #, 6i0miorexamu kiaciB .NET Framework, 30ipkamu i cepenoBuimiem CLR

TakuM 9YMHOM, 3aCTOCYBaHHSI MOBHU TIporpaMmyBaHHs C# 103BOJIUTH HAHO1IIBII
edexTrBHO peanizyBatn MoxumBocti .NET Framework mms po3poOky momaTky

B1JIJIaJIEHOTO JIOCTYITY.

TMpoexr Visual C#
== ]
Buxigni daim Ci#
|

| CreoDeHHA

KeposaHa 36ipka (.exe abo _dll)
MeTtagasi MSIL

MetagaHi i nocunakHa IL,
3aBaHTameHi cepegoenwem CLR

Biopecraimn BibnioTexu knacis
T .Net Framework

| TepeTBOpeHo B MALWMHHMIA KOZ,

_NET Framework

OnepaujiHa cucrema

Puc. 2.2. 3B"s130k Mixk nogatkom C # Ta mnatdpopmoro .NET Framework
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2.2. Po3po0ka nmporpamMHoOro 101aTKy
Po3pobka nmporpaMHOro mpoOeKTy JOCTYMy JI0 BiIJIaJIEHOTO POOOYOro CTONY
BiJIOYBA€ETHCS 3T1THO TEXHIYHOTO 3aBJIaHHS, SIKE IMOJAAHO y TOJATKY A.
ITocTanoBka 3agaui
[Ticns ananizy Bcix BUMOT Oynu chopMynbOBaH1 Lii:
1. Po3pobuTH KIEHT-I0/IATOK, 1110 JTO3BOJISE:
e 3iliCHIOBATH BiajaiaeHuit nocTyi 3a npotokogamu RDP 1 VNC.
® IMiIKIIOYATHCS 0 XOCTY, JaHi Ipo sKuit 30epiratotbes B daiim (* .rdp).
® CIIOCTEpIraTd i KepyBaTH BiJIJJaJIECHUM KOMI'IOTEPOM B MEPEXKI.
e 30epiraTu AaHi Ipo BY30JI MIIKIIOYEHHS B 0a3l JaHUX.
Kiient moBuHeH OyTu moOymoBaHMiA Tak, 10O peai3oByBaTH BapiaHTH

BUKOPHUCTaHHS, 300pakeHi Ha puc. 2.3

gincludes»

BerasoeaTH
OiTETHYeHEA

HararogpTh
MiTKEIHIeHH

Kepveatn
BlIIa1IeHAM
KOMO HOTEpoM

HabmogaTn 2a
BlIIa1eHHAM
KOMI'HTepoM

Kopuctyeaua

Biz'eqraTHCH

Puc. 2.3. ®yHkiioHaJibHa cXeMa KJIIE€HT-0/1aTKy
[Tix yac po3poOKM BUKOPUCTOBYBATH HACTYIHI 3aCO0H MPOrpaMyBaHHS:

e MoBa nporpamyBanHs C # i cepenosuiiie po3podku Microsoft Visual

29



Studio 2010;
e g peanizamii 1HTep(EHCHOI YaCTUHM JIOJATKy 3aCTOCOBYETHCS
oi6miorexa Windows Forms Ha ocnosi Texnouorii .Net Framework 4.
e B peaiizallii MOJENl OCTYMy JI0 JAHUX 3aCTOCOBYETHCSI TEXHOJIOTis
ADO.NET.
ApXiTeKTypa npoeKkTy
Jlns peamizamii kimieHTa OyJ0 BHPIIICHO B3SATH 3a OCHOBY TPHPIBHEBY
apXITEKTYypy, KOXKeH Iap sSKoi Oy1e BIAMOBIAATH 32 CBOIO JIOTIYHY YaCTHUHY:.
e PiBeHb BijoOpakeHHs
e PiBeHb JIOTIKM - YIIPaBIIHHS MAKIIOYEHHIM
e PiBeHb NpoTOKOITY
PiBenb BimoOpakeHHs BIANOBIAAE TUTHKU 3a Bi3yali3allilo MOTOYHOTO EKpaHy
BIJIJIaJICHOTO KOMITIOTE€pa 1 JI0O3BOJIIE KOPUCTYyBAyeBl 3MA1MCHIOBATH il MHMIIL 1
KJIaB1aTypH, K1 OyyTh MepeIaHi Ha HUKHIN PiBEHb.
3aBAaHHs pIBHS JIOTIKM TMOJISITa€ B YIPAaBIIHHI BCIM TPOLECOM POOOTH
IporpamMH B IJIOMY 1 KO)KHOTO Horo KommoHeHTa. B mepiry uepry moBa e mpo
BCTAHOBJICHHS MIAKITIOYECHHS 10 BIJIAJIEHOTO KOMIT FOTEPY.
Ha camomy HMXHBOMY pIiBHI BIJOYBa€Tbcs JIOTiKa Jii MPOTOKOJIIB.
KonnenrtyanbHa Moenb KJIaciB KJIIEHTCHKOTO 10/1aTKy BimoOpakenay UML-
miarpami (puc. 2.4). OcHoBHI kiacu npoekty - kiac RemoteRDPClient ta
ki1ac RemoteVNCClient Gepyrp ywacTh B peanizoBaHOi iepapxii kjaciB i €

HaIaakamMu adctpakTHoro kiacy RemoteAbstractWidget.
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RemoteAbstractWidget

host: string
login: string
password: string
port: string

connect() . void
disconnect() : void
getHost() : string
getlogin() : string
getPassword() : string
getPort() : string
isClient() : string
isSendKeysEnable() : bool
RemoteAbstractWidget()
setData(DataRow) : bool

LU T T S S S U A

RemoteRDPClient RemoteVNCClient

- rdpDeskiop: RdpClientWidget - wvncDesktop: VNCClientWidget

connect() : void
disconnect() : void
isClient{) : string
RemoteRDPClient()

connect() : voic
disconnect() : void
isClient() : string
isSendKeysEnable() : boel
RemoteVNCClient()
setData(DataRow) : bool
propertys

Widget() : VNCClientWidget

setColorDepth(int) : void
setData{CataRow) : bool

+ setDesktopSize{DesktopSize) : void
«propertys»

+ Widget() : RdpClientWidget

PR R A

L R T T T R S

Puc. 2.4. lepapxiuHa MoJieIb KJIaciB
Kmac  RemoteAbstractWidget €  aOcrTpakiieo THOBETIHKH  KJaciB
RemoteRDPClient ta RemoteVNCClient. Kox kmacy RemoteAbstractWidget
HABEJICHO HIDKYE!

public abstract class RemoteAbstractWidget
{

Jlictuar 2. 1

protected string
password; protected
string login; protected
string host; protected
string port;

public
RemoteAbstractWidget() { }
public abstract void connect();
public abstract void disconnect();
public abstract string isClient();

public virtual bool setData(DataRow row)

{
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45, true);
host = Convert. ToString(row["ip"]); port =
Convert. ToString(row["port"]); login =
Convert. ToString(row["login"]);
password = Helper.XorString(Convert. ToString(row["'password™]),

return true;

public virtual bool isSendKeysEnable()
{
return false;
}public string getPassword()
{

return password,;
}
public string getLogin()
{

return login;

b
public string getPort()

{

return port;

}
public string getHost()

{

return host;

Peanizanis inTepgeiicy nonarka
InTepdeiicHa yacTHa 10AAaTKy MOBMHHA CKJIaAaTtucs 3 GOopMH, siKa MICTUTh

HACTYIIHI OCHOBHI €JIEMEHTH YIPABIIIHHS
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e Panok MmeHro.
o [lanens iIHCTPYMEHTIB.
e CHuCOK.
e KaproTeka.
e Psanok crany.
[Ticns Bcix HalamMTyBaHb PO3MIMICHUX KOMIIOHEHTIB Ha TOJIOBHINA (opmi

dbopma npuitHsIa BU, IPEJACTaBICHUHN Ha puC. 2.5,

5 R2DClient [E=8 B

®aiin  Knuent Cnpasa
LR A

Crnucok xocToB

CnHCoK X0CTiB
ana
MiIKTI0YEeHHA

O6a1acTh Bito6pa:keHHs Binga1eHoro
po6o1ore croay

Puc. 2.5. T'onoBHa (hopMa MpoOEKTy
Peanizanis piBHA BiioOpakeHHs
VY uentpanpHii oOnacti ¢opMHM TpH IHIINAMI3alli MIIKIIOYEHHS 1 B
3aJIe)KHOCTI BIJ OOpaHOrO THUILY MIJKJIIOUEHHS NPOrpaMHUMHU 3aco0amMu Oyio
peanizoBaHo po3MillieHHs Ha (OpMi HACTYITHUX KOMITOHEHTIB:
— AXMSTSCLIib.AxMsRdpClientNotSafeForScripting
— VncSharp.RemoteDesktop
KommoneHT AXMSTSCLib.AxMsRdpClientNotSafeForScripting Ta
VncSharp.RemoteDesktop BiamosigaroTh 3a BiZ0OpaXKeHHS BiIgaleHOr0 POOOYOro
CTOJIa BIANOBIAHO A0 TNy nijakitoueHHs RDP a6o VNC
lepapxist kmaciB, 3a3HadyeHa Ha puc. 2.4, peamizoBaHa i yHi(ikarii
KOMIIOHEHTIB AXMSTSCLib.AxMsRdpClientNotSafeForScripting i
VncSharp.RemoteDesktop, ToMy 110 B WX KOMIIOHEHTAaX BH3HA4YEeHI pi3HI, HE
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no/i0HI MK CcO0O MEeTOonM MiAKIIoYeHHs. lle 703BONMIIO0 BUKOPHCTOBYBATH
NoJIIMOP(H1 BIACTUBOCTI B MOAAJIBIIINA MPOrPAMHOI peatizallii.
[Mpuknan komy, 1O peamizye BimoOpakeHHS BIINAJICHOTO CTOJNY TMpH
nigkiIrodYeHH1 3a nmpotokosioM VNC HaBeaeHO HIDKYE:
Jlictunr 2.2

using VNCClientWidget = VncSharp.RemoteDesktop;

public RemoteVVNCClient() : base()
{
vncDesktop = new VNCClientWidget();
vncDesktop.Enabled = true;
vncDesktop.Visible = true;
vncDesktop.AutoScroll = true;
vncDesktop.Dock = System.Windows.Forms.DockStyle.Fill;
vncDesktop.Location = new System.Drawing.Point(0, 0);
vncDesktop.Name = "vncDesktop™;
vncDesktop. Tabindex = 0;
vncDesktop.GetPassword = base.getPassword;
vncDesktop.SetScalingMode(true);
¥
B  mpomy  wMetomi  ctBoproetbess  0o0’ekt  vncDesktop  kmacy
ncSharp.RemoteDesktop: Kox gyt RDP npoTokoity Mae aHaoTiqHy CTPYKTYPY.
Peanizauisi piBHA JIOTiKHK
Peanizayis mexnonoeii giooanenoco oocmyny
Huxde npencraBieHuii TICTUHT KOAY METOY KIacy-0OpOOHUKY MOMIH, SKui
BUKJIMKAETHCS TPU MIIKIIOYEHH1, BUKOpucToBYytourn RDP npoTtokout.
Juctunr 2.3
private void rdpConnectMenultem_Click (object sender, EventArgs e)
{

RemoteRDPClient client = new RemoteRDPClient();
34



TabPage NewPage = new

TabPage(); NewPage.Text =

Convert. ToString(ipList.ltems[ipList.Selectedindex]

); NewPage.Controls.Add(client.Widget);

tabControl. TabPages.Add(NewPage);

tabControl.Selectedindex = tabControl. TabCount -

1; DataTable table = SQL.dataTable("hostdata");

DataRow row = table.Rows[ipList.SelectedIndex];

if (client.setData(row))

{
client.setColorDepth(RDPSettingsDIlg.getColorDepth());
client.setDesktopSize(RDPSettingsDlg.getDesktopSize()
); client.connect();

}

else disconnectButton_Click(sender, e);
b
VY HaBeneHOMY JIICTUHTY IPOTPAMHOI peati3allii MeToIy CTBOPIOETHCS 00'€KT
kiacy RemoteRDPClient. [lani 06’ekty NewPage.Text mpucBOIO€ThCSI 3HAYCHHS
angpeca Xocrta, micis yoro BukiaukoMm ¢yHkii  NewPage.Controls.Add
(client.Widget) BmicT BijIaaku 3anmoBHIO€ThCcs 00'ekToM kiacy RdpClientWidget.
BnactuBicte client.Widget moseprae mueit o0'exkt. Kimac RdpClientWidget e
HamaakoMm kimacy AXMsRdpClientNotSafeForScripting. Jlami crBopena Bkiaaka
JIOJAEThCS  HA  MMaHedb  BKJIAJAOK, BHKOHABIIM  HACTYIHY  IHCTPYKIIIO
tabControl. TabPages.Add (NewPage). Ilicis doro 3 0a3u JaHUX OTPUMYEMO
HaJAIITYBaHHsA TMiAKIOYeHHs (agpeca Xocra, iM's KOpHUCTyBava, Mapojib) i
IPOBOJUTHCSA IIAKIIOUEHHS 3 YypaxXyBaHHSM HaJallITyBaHb €KPaHy BHKJIMKOM

meToxy client.connect (). Merox connect() mo nporokosry RDP HaBeneno Hmxve.

Jlictunr 2.4
public override void connect()

{
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if (host !'=null)
{
try

{
vncDesktop.VVncPort = Convert. Tolnt32(base.getPort());

vncDesktop.Connect(host, false, true);
if (vncDesktop.IsConnected)
{
vncDesktop.SetScalingMode(true);
vncDesktop.FullScreenUpdate();
¥
else
MessageBox.Show("He ynaercst ocyiecTBUTh COSUHEHHUE.
[IpoBeprTe mpaBUIILHOCTH BBOJA maposs”, "Omubka coequuenus ",
MessageBoxButtons.OK, MessageBoxIcon.Exclamation);

}

catch (VncProtocolException vex)
{
MessageBox.Show(string.Format("Unable to connect to VNC
host:\n\n{0}.\n\nCheck that a VNC host is running there.", vex.Message),
string.Format(Unable to Connect to {0}", host),

MessageBoxButtons.OK,
MessageBoxIcon.Exclamation);
¥
catch (Exception ex)
{

MessageBox.Show(string.Format(""Unable to connect to
host. Error was: {0}", ex.Message),
string.Format("Unable to Connect to {0}", host),

MessageBoxButtons.OK,
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MessageBoxIcon.Exclamation);

¥

Hapenenuit y nmictunry 2.3 ta 2.4 Koj J03BOJIAE€ 3AIMCHUTH 3 €THAHHS 3
BIJIJTaJICHUM XOCTOM, BUKOPHUCTOBYIOUH ITpoToK0 RDP.

AHAJIOTIYHUM YWMHOM pEaJli30BaHO IMIJIKIIOYEHHS 3 BUKOPHUCTAHHIM
npotokony VNC. Buxiauk mertoma connect() (mictuar 2.5) BigOyBaeTbes y
o6poouuky noxiii vncConnectMenultem_Click(object sender, EventArgs e).

Jlictuar 2.5
public override void connect()

{
if (host !'=null)
{
try

{
vncDesktop.VncPort = Convert. Tolnt32(base.getPort());

vncDesktop.Connect(host, false, true);
if (vncDesktop.IsConnected)
{
vncDesktop.SetScalingMode(true);
vncDesktop.FullScreenUpdate();
¥
Else
MessageBox.Show("He ymaercst ocyIecTBUTh COSAMHECHNE.
[TpoBeprTe mpaBUILHOCTH BBOIA maposs”, "Ommbka coequuenus ",
MessageBoxButtons.OK, MessageBoxIcon.Exclamation);

}

catch (VncProtocolException vex)
{
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MessageBox.Show(string.Format(*Unable to connect to VNC
host:\n\n{0}.\n\nCheck that a VNC host is running there.", vex.Message),
string.Format("Unable to Connect to {0}", host),

MessageBoxButtons.OK,
MessageBoxIcon.Exclamation);
¥
catch (Exception ex)
{

MessageBox.Show(string.Format("Unable to connect to host.
Error was: {0}", ex.Message),
string.Format("Unable to Connect to {0}", host),
MessageBoxButtons.OK,

MessageBoxlIcon.Exclamation);

¥

3bepesrcennss OaHux npo xocmu, wo nid €OHYIOMbCA

Jns  peamizamii MOMJIMBOCTI 30€piraHHs JaHMX TMPO XOCTH, IO
IKJTFOYar0Thes, Oyiia BUKOpHCTaHa 0a3a manux SQLite 1 TexHomoris gocTymy 10
naaux ADO.NET [1, c. 10].

Jlns crBopeHHs 0a3u JaHMX 3acTOCOBYHOThCs SQLite — kommakTHa
BOynoBana CYB/[. SQLite He BUKOpPHCTOBYE MapaaurMy KIi€HT-CepBEp, TOOTO
nBkoK SQLite He € OKpeMO MpaIFoYUM MPOIIECOM, 3 SKHM B3a€EMOJIIE TIPOrpaMa,
a sBisie co00r 01010TEKy, 3 SKOI MporpamMa KOMIIOHYETBCS, 1 JBHXKOK CTa€
CKJIQJIOBOI0 YAaCTHUHOIO MporpamMu. TakuM YMHOM, B SKOCTI MPOTOKOIY OOMiHY
BUKOPUCTOBYIOThCS BUKJIMKHA (GyHKmid (APIl) 0iomiorekn SQLite. Takuit miaxin
3MEHIIIy€ HaKJaJHI BUTPATH, Yac BIATYKY 1 crpoirye mporpamy. SQLite 306epirae
BCIO 0a3y maHuX (BKJIIOYAIOYM BU3HAYCHHSI, TAOIMIN, 1HIACKCH 1 JIaHi) B €JIMHOMY
CTaHAapTHOMY (haiijii Ha TOMY KOMIT'IOTEp1, Ha SIKOMY BUIIOBHIOETHCS IIPOrpama.

Jlist 30epekeHHsT TaHUX PO XOCTH, 110 IMiIKJIF0YAI0ThCS, CTBOPEHA TaOIHIII
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hosts.db. Moxens 0a3u qanux HaBeaeHa y taoi. 2.1

Tabmunsa 2.1
Mopeab 0a3u ganux hosts.db
Ha3Ba noas IM’s1 moJist Tun naHux BaacTuBocti
VHIKaIbHAN PRIMARY KEY,
. ) ID INTEGER UNIQUE, NOT
imeHTrdIKaTOp NULL.
UNIQUE, NOT
Anpeca IP IP VARCHAR(64) NULL.
Hassa nopty PORT VARCHAR(16)
Jlorin LOGIN VARCHAR(64)
ITapoib PASSWORD VARCHAR(64)

Jnsa  B3aemonii 3 oO0'ekramu  ADO.NET OyB po3pobnenuii Kiac
SQLitelnterface, nanuii kiac no3Bossie abcrparyBarucs i inTepdeiiciB ADO.NET
1 HaTa€ pocTuii (PyHKITIOHAT TOCTYITY 1 OTIepyBaHHs 3 JaHUMU 0a3u gaHux. Huwxkde
Ha JIICTUHTY 2.6 HaBeJieHa pearizallis OJTHOTO 3 METO/IIB JaHOTO KJIacy.

Jlictunr 2.6.
private bool openDataBase()

{
try { if (connection.ConnectionString.Length > 0)
connection.Open();
else throw new System.Exception("Crtpoka coeauHeHus ¢
b/l e koppektHa."); }

catch (System.Exception Except) {
MessageBox.Show(Except.Message, "Omunoxa');
connection.Close();
return false;

¥

return connection.State == System.Data.ConnectionState.Open

? true : false;

¥

Bumie HaBemeHmd MeETOX 3AIMCHIOE IMIAKIIOYEHHS [0 0Oa3u JaHHX,
NONEPEAHBO MEPEBIPSAIOUH PSIIOK 3'€IHAHHA 3 0a3010 JTAHUX.

[Tpu 3amycky mporpamu 311HCHIOETHCS 3aITOBHEHHS CIIUCKY TAHUMHU XOCTIB 3
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0a3u JaHuX 3a Jomomororo o0'ekta kimacy SQLitelnterface B koHCTpyKTOpi Kiiacy
rojoBHoi ¢opmu. Hmkue Ha dicTUHrY 2.7/mpeAcTaBlIeHUNA NaHU (parMeHT KOAy
IpOTrpamH.

JlicTunr 2.7.

public MainWindow()
{
SQL.connectionString = "Data Source=hosts.db; Version=3;";
SQL.addTable(*"hostdata™);
SQL.fill("hostdata™);
DataTable table = SQL.dataTable("hostdata");
for (int i = 0; 1 < table.Rows.Count; ++i)
ipList.Items.Add(new IListBoxItem(table.Rows[i][1]
.ToString(), 0));
ipList.Selectedindex = 0;
b
ITioknouamucst 0o xocmy, oani npo sxutl 30epicaiomuvcs 6 gatini (* .rdp).
RDP-@aiin - e TekcToBHi ¢aii, Mo MICTUTh HACTPOWKHU IMiAKITFOYSHHS 10
3a7aHoro cepBepa. s peanmizaiii MOXJIMBOCTI IMIOPTY JaHMX 3 * .rdp ¢aiinis

peanizoBanuii metoa openMenultem_Click ():

Jlictunr 2.8.

private void openMenultem_Click(object sender, EventArgs e)
{

OpenFileDialog myOpenFileDialog;

myOpenFileDialog = new OpenFileDialog();

myOpenFileDialog.Filter = "RDP File|*.rdp";

myOpenFileDialog.Title = "Bsi6op ¢aiina ¢ HacTpoiikamu

RDP"; myOpenFileDialog.ShowDialog();

if (myOpenFileDialog.FileNames.Count() > 0)

{

RDPFile MyRdpFile = new RDPFile();
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MyRdpFile.Read(myOpenFileDialog.FileName)

; If (MyRdpFile.FullAddress != string.Empty)

{
DataRow row =
SQL.newRow("hostdata"); row["ip"] =
MyRdpFile.FullAddress; row["port"] =
string.Empty;
row["login"] = MyRdpFile.Username;
row["password"] =
Helper.XorString(MyRdpFile.Password, 45, true);
SQL.addNewRow(""hostdata™, row);
ipList.Items.Add(new IListBoxIltem(MyRdpFile.FullAddress, 0));

k
¥
}

VY BHILE HaBEeIEHOMY JICTUHTY CTBOprO€ThCs 00'ekT kiacy OpenFileDialog,
SKWW BUBOJWUTH HA €KpaH CTaHAAPTHHUM iajor BIAKpUTTA (daitmy. Jam numsx mo
BuOpanoro (aiiiny mnepemaetscs Meromy Read (myOpenFileDialog.FileName)
BUKIIMKA€EThCS 00'ekToM Kitacy RDPFile, 3milicHIO€ThCS 3unTyBaHHS JaHUX 3 (aiiy,
MICJIs YOTO JTAHWH 3aHOCATHCS B 0a3y JaHHMX 1 BiIOOpakaTHCS B CIIUCKY XOCTIB Ha
dopmi. Hmxue Ha puc. 2.6 mpeactaBieHuil mianor Bigkputts Idp daiimy

peai3oBaHUil B IPOTPaMi.
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Puc. 2.6. [liamorose BikHO BUOOpPY (aiiny

Peagizanisi piBHsI MpoTOKOJTY

Peamizariss mporo piBHA B mporpami BIIOYBa€ThCA 3a JIOIOMOIOKO
3actocyBanHs 0i0miorex Interop.MSTSCLib.dIl i AxInterop.MSTSCLib.dll -
MOy, 10 HaaeKuTh 30ipii Oi0miorex Tumie MSTSCLIb™ ama omepamitinoi
cucremu Windows ta VncSharp.dll — e OpenSource kKOMIOHEHT, peaizailis
npotokoiry VNC mns .NET Framework.

TakuM 4YWHOM, PO3pPOOJICHMH KIIIEHTCHKUM J0JIaTOK BiJIJIAJICHOTO JIOCTYITY
R2DClient moBHicTIO BIANOBiZAa€ BCIM BHMOIaM, IO BKa3aHi y TEXHIYHOMY
3aBJlaHHI.

2.3. TecTyBaHHS IPOTPAMHOIO0 J0ATKY

TecTyBaHHS pO3pOOJIEHOTO J10AATKY OyAeMO 31MCHIOBAaTH 3a JOMOMOTOIO
BCTaHOBJICHOT BipTyanbHOi Mamuau VirtualBox Bepcis 5.2.22 [12]. Ilapamerpu
BipTyaJIbHOT MAIlIMHK Ta ONIEPAIIHHOT CUCTEMU TI0JIaHI HUXKYE:

— omeparriitna cuctema - Windows XP (32-bit);

— THUII MIJKJIIOYEHHS - BIPTYaJbHUM aJanTep XOocTa;
— IP-agpeca 192.168.56.2;

— Macka miamepexi 255.255.255.0;

— ocHoBHHUI numro3 192.168.56.1;
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— y BikHl «BnactuBocTi cucremu», Bkiagka «Bigmaneni ceaHcu»
BCTAHOBUTU om0 «Jl03BONIUTH  BIJJAJICHUA JOCTYH  IILOMY
KOMIT FOTEPY».
Ha Bipryanmeny mammny craHoBieHo VNC-cepsep TightVNC. Cepsep
HAJIaro/>KEHO 3 mapoJjeM root.
[TapameTpu KOMIT'IOTEpPY, Ha SKOI YCTAHOBJEHO KIIIEHTCHKHM JOJATOK
Bignanenoro gocryny R2DClient:
— omepariiitna cuctema Windows 8.1 (64-bit);
— mgxmouenns - VirtualBox Host-Only Ethernet Adapter;

— IP-agpeca 192.168.56.1;
— Macka miamepexi 255.255.255.0.

Ilisti Ta MeTOIM TeCTYBAHHS
Kiientcekuit  momatoxk  Bigmanenoro goctymy R2DClient  moBunen
3a0e3mneuyBaTu:
1. 306epiranHs AaHUX PO BY30J1 MiAKIIOYEHHS B 0a31 IaHUX.
2. IligkmroueHHs A0 BigmaneHoro koM iorepy 3a RDP  mpotokomom
Ta aaAMIHICTPYBaHHS.
3. Ilipxmrouenns no BigganeHoro komm 'oTepy 3a VNC mpotokosiom
Ta aJAMIHICTPYBaHHS.
4. TligxarodeHHs 10 XOCTY, JaHi Mpo sikuit 30epiratothes B daimi (* .rdp).
B xomi TecryBaHHs OyaeMO BUKOPHCTOBYBAaTH pydYyHUW MeToa. Pyune
TecTyBaHHs (manual testing) - yacTuHa mpoliecy TeCTyBaHHS Ha eTari KOHTPOJIIO
SIKOCTI B TIPOIECi pO3POOKK MPOTPaMHOTO 3a0€3MEUYEeHHS MUISIXOM MOJCITIOBAHHS
MO>KJIMBHX CIICHAPIiB il KOpHUCTyBaya.
Eranu rectryBaHHA
1. 306epiranHs JaHUX MPO BY30J MiJKIIOUCHHS B 0a31 JaHUX.
Ha xiienTchbkOMY A0JIaTKy BCTaHOBUMO Tul mpotokoity - RDP, IP-anpecy
XOCTY, MOPT, JIOTIH Ta MapoJib AOCTYIy a0 Kowmm torepy — admin, admin. Ilicis

BUKOHAHHS i AaHi ipo XocT 30epexeno B B/] Ta BigoOpaxkeHo y JiBii maHei (puc.

2.7).
43



Dai Kamnenr Cnpaeka Daiin  Kanent Cnpasxa
+ o K| roe - + K| Rop

CrMeoK xocTon

192168562

Puc. 2.7. 36epiranns qaHux mpo By30J1 MIAKIIOYCHHS B 6a31 JaHUX

2. IligxmroueHHs 10 BimmaiaeHoro komm 'rotepy 3a RDP mporokonom Ta
aJIMIHICTPYBaHHSI.

TectyBanHs mepenbOayae, WO BipTyaJibHa MallMHA HaJaroJkeHa ToO
3amyineHa. KimieHTebkuit momarok BimmaneHoro pocryny R2DClient 3anymieHo Ha
MaIIuHi KiieHTa. Ha KilieHTChKOMY J0JaTKy BCTaHOBUMO THUI IpoTokoiy - RDP,
IP-anpecy xocTy, MOPT, JIOTIH Ta MapoJib JOCTYIy 10 KoMl totepy — admin, admin

(puc. 2.8).

- R2DClient = &= H Windows XP [Pa6ortaer] - Oracle VM VirtualBox

daitn  Kn
+ XS rop

* Wiz xocTa / IP anpece:
192.168.56.2

>
B O 0T @0 W E @G Rratcr

Puc. 2.8. Becranosnenss niakmrodenss 3a RDP nmpoTokomom
[licns BuUKOHAHHA omepalii 3’€IHAHHS 3 XOCTOM MH OTPUMYEMO

BiTOOpaXEHHS BIJIAJICHOTO pOO0OYOro CTONY Ha KIIIEHTChKOMY A0JaTKy (puc. 2.9)
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Aapec: |[} MaHent YNpasneHa j MNepexog

L ﬂ’ NaHens ynpasnexya % ﬁm @ -;g A

ABTOMETHHEC AAMHHHCTR.., Epanamaysp  [AaTa v Bpera
gr Mepeknoqete K Bnay No Koe Windows
KATEropHar OfHOENEHHE

9 -
Ch. Takme Ty M Wrpossie  Knaswatypa  Mactep
SYAMOYCTP...  yCTpOCTES fecnposoa. .

“ Windows Update

.
@) Cpaska nnoaepiea ﬁ : D
Rt !

MacTep Mewe  HasHauenHeie MaHens sagad
HACTPOd. . 3348HHA W MeHn “Tlyck"

.

MPHHTEPE! H Peue CeoficTES CeofcTEa
aleckl ohozpeBaTena nankH

Puc. 2.9. BinoOpaskeHHs BiJ1aJI€HOTO poO0OYOro CTONY Ha KJIIEHTCHKOMY JOJaTKy
Jns TectyBaHHS QYHKIIM aaMiHICTPYBaHHS JJ0JIaMO HOBOTO KOPHCTyBaua 3a
JoroMoror omiii AaMiHicTpyBaHHA — KepyBaHHS KOMIT'IOTEpOM B TMaHeENl
IHCTPYMEHTIB Ha BiijasieHoMy KoM toTepy. [louatkoBuii ctan Bkiaaku JlokanbHi

KOpHUCTYBadi 300pakeHo Ha puc. 2.10.

A Windows XP [Pacotaer] - Oracle VM VirtualBox -
®aiin  Mawwna Bwg Bsog Ycrpoiictea Cnpaeka
= RE
z ‘ dafin  Mpaexa Bua MzOpanHoe  Cepewc  Crpaexa | :ﬁ'

@HGBEA ks o > l@ pl‘lwcx Ift‘ Mankck v
¢ W2 srosonene commorepon il
Q KoHcone  AeficTeke  Bwa  OkHO  Cnpaeka ‘ =0 |

- BERPRE@

E ¥YnpaeneHe kaomneraTepom (nokant | Wua |_Mankoe wis | Onwearme
[=E m CrywebHeie nporpammsl 5 admin
e ' @ MpocroTp cofemmi QHs\pAssistant YUETHEA 3aMHck NOMOWH, . YHETHAaA 3anMck ANA NPeA0CTAENE
main.c 23 g Obwre narkn %SUPPORT_BB. .. Ch=Microsoft Corparation... 3T y4eTHAA 33NHCL NOCTABLHKS
-4 Nokantsie nonssosaten mnnmmmcma. . BCTPOSHHAA YYETHAA 38MHCE aHK

‘A Monesozatem mrunb BCTpoEHHaR y4ETHAEA 3aMkck AnA .
2 pynne!

: MYDHANE H ONOBEEHH ]
: AHENETYED YCTROACTE

=) S SanoMHHAKIWHE YCTPOFCTES
ChEMHBIE 3Y
AeparveHTauna Ancka

: YNPABNEHHE AHCKAMH

el Bﬁ Cryxfibl M IPUAOXEHAR

Ejl‘lycxl 4l AAMMHHCT PHPOEaHHE I gVnpaBnEHME KOMNbH... m‘ @ ? g@ﬁ 21:42

Puc. 2.10. [ToyaTkoBuii cTad BkJIaaku JIOKaJIbHI KOPUCTYBadi

Bukonaemo fii 100aBjIeHHS KOPHCTyBada Ha KIIIEHTCHKOMY J0AaTKy (puc.
2.11).
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Knvert Crpasxa
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Puc. 2.11. JIoGaBneHHs! KOPUCTYBaya Ha KIEHTCHKOMY J10AATKY

PesynpTaT BigaaieHoro aaMiHICTpyBaHHS MTOKa3aHo Ha puc. 2.12.

o

: =] ‘Windows XP [Pa6otaet] - Oracle VM VirtualBox \

®aitn  Mawwra Bug  Bsoa Cnpaska
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E Ofiwne nanth SSUPPORT_SS.‘. CM=Microsoft Corporation,,, 3T y4eTHaA ZaNMCE NOCTABWMKE
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HKYPHANE! H ONOBEUWEHHA Nf
4 AHCNeTHep YCTPOACTE
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=8 CheMHBIR 3¥

= g AedparHeHT auHA amcka

YNPaBNEHHE AMCank
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8@ [ReNas

R e .

| g VNpaBneH1e KoMNbH...

Qnytnl 48 AJMHHUCTPHPOBAHHE:

= o

Puc. 2.12. Pe3ynbratu BiiJaICHOTO aIMiHICTPYBaHHS

3. [Tigkmrouenns a0 Bignanenoro komm oTepy 3a VNC mpotokonom Ta
aJIMIHICTPYBaHHSI.

3anmyctumo VNC-cepeep TightVNC na Buxonanns. I[lapons — root. Ha

KIIEHTCHKOMY J10AaTKy BcTaHoBuMO Tum mpotokony - VNC, IP-agpecy xocry,

HOPT, JIOTiH Ta MapoJib JOCTYIy 10 cepBepy (puc. 2.13).
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Windows XP [Pa6oraer] - Oracle VM VirtualBox

Qailn  Kawent
+ K|S e
CrucokxocTos 192168562

CJisz168562 |
| )15z 168552 -
G

>
%P 5 O @ Eroht et

Puc.2.13. Bigmanenuit noctyn 1o pododoro crory 3a VNC mpoTokosom
Jlnig TecTyBaHHA (QYyHKIIN aAMiIHICTPYBAaHHS BUJAIUMO HOBOTO KOPHCTYBaua

3 imeHem Cepriii 3a pomnomMoror OOJIKOBUX 3alKCiB KOPUCTYBadiB IMaHEI

iHCTpYMeHTiB (puc. 2.14-2.15).

Qaitn  Knnent Cnpaska
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B WhTepuere, Apyrne napaneTpel.
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i [ .
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S i

@  Obyuewe

e srven

| 2val [0 |

>
FORF o LEE DG ERcr

Puc. 2.15. Pe3ynbratu BiijaieHoro aaMiHiCTpyBaHHS
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4. [Tigkmr0YeHHS 10 XOCTY, aHi Ipo sSKui 30epiraroTbes B daiti (* .rdp).
B nepmry depry ctBopumo rdp-daiin uepes BikHO ITiIKIIOYEHHS 0 BiJAICHOTO
po6ouo cromy. 3wmict rdp-daiiny HaBemeHo y yictuHry Hmkue. IP - aapeca
BIJIAJICHOT'O KOMIT F0Te€pa BULJICHA KUPHUM HIPUPTOM.

Jlictuur 2.9
screen mode id:i:2

use multimon:i:0
desktopwidth:i:1600
desktopheight:i:900
session bpp:i:32
winposstr:s:0,3,0,0,800,600
compression:i:1
keyboardhook:i:2
audiocapturemode:i:0
videoplaybackmode:i:1
connection type:i:7
networkautodetect:i:1
bandwidthautodetect:i:1
displayconnectionbar:i:1
enableworkspacereconnect:i: 0
disable wallpaper:i:0

allow font smoothing:i:0
allow desktop composition:i:0
disable full window drag:i:1
disable menu anims:i:1
disable themes:i:0

disable cursor setting:i:0
bitmapcachepersistenable:i:1
full

address:s:192.168.56.2
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audiomode:i:0
redirectprinters:i:1
redirectcomports:i:0
redirectsmartcards:i:1
redirectclipboard:i:1
redirectposdevices:i:0
drivestoredirect:s:
autoreconnection
enabled:i:1 authentication
level:i:2 prompt for
credentials:i:0 negotiate
security layer:i:1
remoteapplicationmode:i:0

Bukonaemo

3’enHanns (puc. 2.17).

-

. @aiin Knwent

i M| RoP
CnucokxocToe 192168562 |

|
e

Ju Pabouwii cron
Fra . v o<

koMmanny Daiin-Binkputu

R2DClient

@ -~ 1 m » Itorkomnerotep + PaBouwii cTon
VYropagounrs v Cosgate nanky
” W
lomMaLHan rpynne
& 4 oy b BN
|| Firebird_3_0
18 3107 KOMNBIOTER
L Bnyska
[ Svetlanal (svetlal
|/ KypC No NpoekTy
& Bugeo
. |/ npoekt
=l AokymenTol
| my6n
& 3arpyskn
- | CCTpMIKKM
=| MzoBpaxenna
|| 3KCMEPT+NPOABKICED CCINKA
Wi Myseika

v

Ha

- O

KIIIEHTCBKOMY  JIOJATKY.
Binkpuerscs BikHO mianory it Bubopy rdp-gaitny (puc. 2.16). Ilicns Bubopy
¢aitny (Default.rdp) B maneni Cimcok XOCTiB KIIIEHTCHKOTO J0JATKy 3 sIBUThCS |P-

ajpceca BiJ_II[aJ'IeHOFO KOMH’IOTepa, MICJIS YOro MOKHA BHKOHYBATH onepauifo

Cnpaeka

(] Mowck: PaBounid cton

B~ @

[ata vamenenus

Tun

Manka c daiin
Manka c daiin

Manka ¢ daiin

Manka ¢ gaiin
Manka c dasin
Manka c daiin

Manka ¢ daiin

Manka ¢ daiin

| T pefauttrdp

30.11.2018 19:22

®aiin "RDP

Wwma daiina: | Defaultrdp

~ | RDP File (*.rdp)

>

v

v

Puc. 2.16. Bikno mianory ais Bubopy rdp-daiiny
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-8 R2DClient - "
Gaiin  Kauent Cnpaexa
+ K| A M rop -
Crnvcok xocToe 192.168.56.2 }

L_1192.168.56.2

BeeawTe naponb Nonb30BaTeNns

Omera OK

Puc. 2.17. BikHo 3’€HaHHS 3 BIIZJAJICHUM KOMIT FOTEPOM 3a J0rmoMoroto rdp-
dbatimy
BucHOBOK: 3a pe3ylbTaTHUMH TECTYBaHHS PO3pOOJICHUN TOAATOK MOBHICTIO
BIJIOBIJIAE YCIM IUJISIM Ta BUMOTaM.
BucHoBoK 10 po3ainy
VY apyromy po3nauii 6akanaBpchbKoi poooTu 0ysio OOIpPYHTOBAHO 1HCTPYMEHTH
pO3pOoOKM MOAAaTKy, a came: oOpaHo MoBYy mporpamyBanHHs C # i1 cepemoBwuiie
po3pobku Microsoft Visual Studio 2010; s peanizarii iHTepdelicHOI YacTHHH
JIOJaTKy 3acTocoByeThes Oidmioreka Windows Forms ma ocHoBi Texnosorii .Net
Framework 4; B peamizamii MOAemni JOCTYITy A0 JaHUX 3aCTOCOBYETHCS TEXHOJIOTIS
ADO.NET.
o Takox chopMyabOBAaHO OCHOBHI II1J11 Ta BUMOTH J0 JOJATKY:
O 3AliCHIOBATH Biianenuii qoctyi 3a mporokonamu RDP 1 VNC.,
O MIAKIIIOYATUCS JI0 XOCTY, JIaHi Mpo SIKUit 30epirarotbes B daiini (* .rdp).
O CIIOCTEpIraT i KepyBaTH BiAJaJICHUM KOMITFOTEPOM B MEPEKI.
o 30epiraTu jJaHi Mpo By30J MIAKIIOYEHHS B 0a31 JaHUX.
Jnst peamizaumii Kii€eHTa OyJ0 BHUPILIEHO B3SITH 32 OCHOBY TpPHUPIBHEBY
apXITEKTYypy, KOXKEH I1ap K01 OyJie BIAMOBIJATH 32 CBOIO JIOT1UHY YACTUHY: PIBEHb

B1100pakeHHSs, pIBEHb JIOTIKH - YIIPABIIHHS M1IKIIOYCHHSIM, PIBEHb MPOTOKOITY.
50



Jnst  peamizariii  MOXJIHBOCTI  30€piraHHd JaHUX TPO  XOCTH, IO
HiAKIIOYaloThes, Oyia BHKOpHCcTaHa Oa3a ganumx SQLite wa 0a3i TexHousorii
noctymny 1o nanux ADO.NET.

Takum dYwmHOM, OYJI0 PO3pOOJIEHO KIIEHTCHKUN JIOAATOK BiIAJICHOTO
noctyny Ha matdopmi .Net, sxuil BIANOBIIA€ BCIM BCTAHOBJICHUM IUISIM 1

BHUMOTI'aM.
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BUCHOBKU

[lin yac BuxkoHaHHs KBaji(ikaiiiiHoi poOOTH OyJI0 MNPOBEACHO aHali3
TEXHOJIOT1 BIAJATEHOTO JOCTYNy Ta pPO3pPOOJICHO KIIEHTCHKUI JOAATOK Ha
matdopmi .NET

BcranoBieHo, 110 BiIAICHUI JOCTYII sIBJIsi€ CO0010 (PYHKIIIO, IO JO3BOJISIE
KOPHUCTYBaueBl MIJKIIOYATUCA JO0 KOMITIOTepa 4Yepe3 I[HTepHeT 3a J0moMororo
iamoro IIK. OmHuM 3 BUAIB BIAJAJICHOTO JOCTYITY € JOCTYII JIO BiJJaJIeHOTO
pobouoro croimy (Remote Desktop), moctym o sKoro 3aiMCHIOETBCS Ha 0asi
apXITEKTYPH «CEPBEP - TEPMIHAID.

[IpoananizoBaHO NPUHITUIIKN POOOTH MTPOTOKOJIIB BijaaneHoro goctymy: RDP,
VNC, ICA. Ha miacraBi mpoBemeHOTro aHamizy OyJi0 BHpINIEHO OOpaTH IS
po3pobku npoekty mpoTtokonn RDP 1 VNC, ockinbku iX 3aCTOCYBaHHS J103BOJIUTH
peanizyBaTH BiAJaJeHUN JOCTYN HE TUIBKM JO KOMIT'IOTE€pPIB 3 OIepaliiHo0
cuctemoro Windows, a Takox JacTh MOYKJIMBICTh 3aCTOCOBYBATH Pi3HIi MIIATHOPMHU
Ha KJIIEHTI 1 cepBepi BIAAICHOTO JIOCTYIY.

[MpoBencumii ananiz momatkiB (TeamViewer, LiteManager, Ammy admin,
RAdmMIN) moBiB, 110 Iporpam, 1o 3a0e3neuyoTh BiaaleH!i JOCTYII Ta BiAAaIcHe
aJMIHICTpYBaHHs, NOTPeOyIOTh  HasBHOCTI  (mpua0aHHsA)  JHIEH3IT s
JOBTOTPHUBAJIOI poOOTH 3 mporpamoro. Tomy po3poOKka BIIACHOTO JIOAATKY
BIJITAJICHOTO JOCTYITY MOXE BUPIIIUTHU 1110 TPOOIEMY .

[1ix yac po3poOKK KIIIEHTCHKOTO J0JAaTKy Oyi0 OOTpYHTOBAHO 1HCTPYMEHTH
po3poOKH, a came: obpaHo MoBy mporpamyBaHHs C # 1 cepemoBuiie po3poOKu
Microsoft Visual Studio 2010; mns peamizarii iHTepdeiicHOT YaCTHHU IOJAATKY
3acTOCOBY€EThCs Oi0mioTeka Windows Forms wa ocHoBi TexHostorii .Net Framework
4; B peanizaliii MoJiel JOCTYITY J0 JJaHUX 3acTocoByeThbes TexHomoriss ADO.NET.

Takox copMyIbOBaHO OCHOBHI IIUTI Ta BUMOTH J0 JOAATKY: 3I1HMCHIOBATH
Bimmanenunii noctym 3a nporokosamu RDP i VNC; migkmrodatucs 10 XOCTy, aHi
npo skuid 30epirarotecs B (aiim (* .rdp); crocrepiratd i KepyBaTH BiaJajiCHUM
KOMIT'FOTEpOM B Mepexi; 30epiraTu JaHi Ipo By30J1 MiAKJIIOUYEHHS B 0a31 JaHUX.

Jlnst peamizariii kjieHTa OyJI0 BHPINIEHO B3SITH 32 OCHOBY TPHPIBHEBY
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apXITEKTypy: PIBEHb BiJOOPaKEHHSI, PIBEHb JIOTIKW - YIPABIIHHS MiAKIIOYCHHSM,
PIBEHb MMPOTOKOIY.

Jlnsa peanizariii MOKIMBOCTI 30epiraHHs TaHUX PO XOCTH OyJia BUKOpUCTaHa
0a3a manux SQLIite Ha 6a3i TexHouorii goctymy a0 ganux ADO.NET.

Takum uynHOM, OymO0 pO3pOOJIEHO KITIEHTCHKUN JOJATOK BiIJAJIEHOTO
noctyny Ha mmatdopmi .Net, skuii BiamoBiza€ BCIM BCTAHOBJICHHM IUISIM 1

BHUMOT'aM.
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TOJATOK
Jlicrunr ¢aiiny MainWindow.cs
using System;
using System.Collections.Generic; using System.ComponentModel; using
System.Data;
using System.Drawing; using System.Ling; using System.Text;
using System.Windows.Forms; using RDPFileReader;
using VncSharp;
namespace R2DClient

{

public partial class MainWindow : Form

{

privateRDPSettingsDialogRDPSettingsDIlg =new RDPSettingsDialog();

private SQL.itelnterface SQL = new SQL.itelnterface(); private
List<RemoteAbstractWidget> widgets;

public MainWindow()

{

InitializeComponent();

widgets = new List<RemoteAbstractWidget>();
cbVariantClient.SelectedIndex = 0;

closeMenu();

RDPSettingsDlg.setSize(Convert. Tolnt32(SettingsIni.IniReadValue("RDP",
"size")));

RDPSettingsDlg.setColor(Convert. Tolnt32(SettingsIni.IniReadValue("RDP"
, "'color™)));

SQL.connectionString = "Data Source=hosts.db; Version=3;";
SQL.addTable("hostdata™);

SQL.fill("hostdata™);

DataTable table = SQL.dataTable("hostdata™); for (inti=0; 1<

table.Rows.Count; ++i)
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ipList.Items.Add(new IListBoxIltem(table.Rows[i][1]. ToString(), 0));
ipList.SelectedIndex = 0;

by
private void settingsRDPMenultem_Click(object sender, EventArgse)

{

RDPSettingsDlg.setSize(Convert. Tolnt32(SettingsIni.IniReadValue("RDP",
"size™)));

RDPSettingsDlg.setColor(Convert. Tolnt32(SettingsIni.IniReadValue("RDP"
, "color™)));

RDPSettingsDIlg.ShowDialog();

by

private void deleteMenultem_Click(object sender, EventArgs e)

{

DataTable table = SQL.dataTable("hostdata");
table.Rows[ipList.SelectedIndex].Delete(); SQL.save(*"hostdata");
ipList.ltems.RemoveAt(ipList.Selectedindex);

¥

private void deleteHostBotton_Click(object sender, EventArgs e)

{

deleteMenultem_Click(sender, e);

}

private void addHostMenultem_Click(object sender, EventArgs e)

{

AddHostDialog HostDlg = new AddHostDialog(SQL);
HostDlg.ShowDialog();

string newHost = HostDIg.getNewHost(); if (newHost != string.Empty)

ipList.Items.Add(new IListBoxItem(newHost, 0));

}
private void addHostButton_Click(object sender, EventArgs e)

{

58



addHostMenultem_Click(sender, e);

¥
private void editHostStripMenultem_Click(object sender, EventArgse)

{

AddHostDialog HostDlg = new AddHostDialog(SQL); DataTable table =
SQL.dataTable("hostdata"); DataRow row = table.RowsJipList.SelectedIndex];
HostDlg.ShowDialog(row);

string newHost = HostDIg.getNewHost(); if (newHost != string.Empty)

ipList.ltems[ipList.SelectedIndex]=new

IListBoxItem(newHost, 0);

¥

private void openHostEdit(object sender, EventArgs e)

{
editHostStripMenultem_Click(sender, e);

}
private void editHostBotton_Click(object sender, EventArgs e)

{
editHostStripMenultem_Click(sender, e);

}

private void rdpConnectMenultem_Click(object sender, EventArgs e)

{

RemoteRDPClient client = new RemoteRDPClient(); widgets.Add(client);

TabPage NewPage = new TabPage();

NewPage.Text= Convert.ToString(ipList.ltems[ipList.SelectedIndex]);

NewPage.Controls.Add(client. Widget);
tabControl. TabPages.Add(NewPage); tabControl.SelectedIndex =
tabControl.TabCount - 1;

DataTable table = SQL.dataTable(""hostdata™); DataRow row =
table.Rows[ipList.SelectedIndex];

if (client.setData(row))



{
closeMenu(client); client.setColorDepth(RDPSettingsDlg.getColorDepth());

client.setDesktopSize(RDPSettingsDlg.getDesktopSize()); client.connect();
b

else disconnectButton_Click(sender, e);

}

private void vncConnectMenultem_Click(object sender, EventArgs e)

{

RemoteVVNCClient client = new RemoteVVNCClient(); widgets.Add(client);

TabPage NewPage = new TabPage();

NewPage.Text= Convert.ToString(ipList.ltems[ipList.SelectedIndex]);
NewPage.Controls.Add(client.Widget); tabControl. TabPages.Add(NewPage);

tabControl.Selectedindex = tabControl. TabCount - 1;

DataTable table = SQL.dataTable("hostdata"); DataRow row =
table.Rows[ipList.SelectedIndex];

if (client.setData(row))

{

closeMenu(client); client.connect();
¥

else
disconnectButton_Click(sender, e);

}

private void openMenultem_Click(object sender, EventArgs e)

{

OpenFileDialog myOpenFileDialog; myOpenFileDialog = new
OpenFileDialog(); myOpenFileDialog.Filter = "RDP File[*.rdp";

myOpenFileDialog.Title = "Bsibop daitna ¢ mHactporikamu RDP";
myOpenFileDialog.ShowDialog();

if (myOpenFileDialog.FileNames.Count() > 0)

{
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RDPFile MyRdpFile = new RDPFile();
MyRdpFile.Read(myOpenFileDialog.FileName);

if (MyRdpFile.FullAddress != string.Empty)

{

DataRow row = SQL.newRow("hostdata");

row["ip"] = MyRdpFile.FullAddress; row["port"] = string.Empty;
row["login"] = MyRdpFile.Username;

row["password"] = Helper.XorString(MyRdpFile.Password,

SQL.addNewRow("hostdata™, row);

ipList.ltems.Add(new IListBoxltem(MyRdpFile.FullAddress,

}
}

private void closeTab(object sender, ClosingEventArgs e)

{
if (tabControl.SelectedIndex >= 0)

{

RemoteAbstractWidgetaWidget= widgets[tabControl.Selectedindex];

aWidget.disconnect(); widgets.RemoveAt(tabControl.SelectedIndex);
tabControl. TabPages.RemoveAt(tabControl.SelectedIndex);

}
}

private void disconnectButton_Click(object sender, EventArgs e)

{
if (tabControl.SelectedIndex >= 0)

{

RemoteAbstractWidgetaWidget= widgets[tabControl.Selectedindex];

aWidget.disconnect(); widgets.RemoveAt(tabControl.Selectedindex);
tabControl. TabPages.RemoveAt(tabControl.SelectedIndex);

b

if (tabControl.SelectedIndex !=-1)
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{

RemoteAbstractWidgetaWidget= widgets[tabControl.SelectedIndex];
closeMenu(aWidget);

}

else closeMenu();

}

private void connectBotton_Click(object sender, EventArgs e)

{

if(cbVariantClient.SelectedIndex == 0) rdpConnectMenultem_Click(sender,
e);

if (cbVariantClient.Selectedindex == 1)
vncConnectMenultem_Click(sender,e);

}

private void ctrl_alt delVNCMenultem_Click(objectsender,
EventArgs e)

{

RemoteAbstractWidgetaWidget= widgets[tabControl.SelectedIndex];

if (aWidget.isClient() == "VNC")

{

RemoteVVNCClient client = (RemoteVVNCClient)aWidget;

if (client.Widget.IsConnected)
client.Widget.SendSpecialKeys(SpecialKeys.CtrlAltDel);

by

by

private void ctrl_escVNCMenultem_Click(object sender, EventArgs e)

{

RemoteAbstractWidgetaWidget=

widgets[tabControl.SelectedIndex];

if (aWidget.isClient() == "VNC")

{
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RemoteVVNCClient client = (RemoteVVNCClient)aWidget; if
(client.Widget.IsConnected)
client. Widget.SendSpecialKeys(SpecialKeys.CtrlEsc);

b

}

private void alt_ f4VNCMenultem_Click(object sender, EventArgs e)

{

RemoteAbstractWidgetaWidget= widgets[tabControl.Selectedindex];

if (aWidget.isClient() == "VNC")

{

RemoteVVNCClient client = (RemoteVVNCClient)aWidget; if
(client.Widget.IsConnected)

client. Widget.SendSpecialKeys(SpecialKeys.AltF4);

}

}

private void ctr[VNCMenultem_Click(object sender, EventArgs e)

{

RemoteAbstractWidgetaWidget= widgets[tabControl.Selectedindex];

if (aWidget.isClient() == "VNC")

{

RemoteVVNCClient client = (RemoteVNCClient)aWidget; if
(client.Widget.IsConnected)

client.Widget.SendSpecialKeys(SpecialKeys.Ctrl, false/* don't release CTRL

}

}

private void altVNCMenultem_Click(object sender, EventArgs e)

{

RemoteAbstractWidget aWidget=
widgets[tabControl.Selectedindex];
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if (aWidget.isClient() == "VNC")

{

RemoteVVNCClient client = (RemoteVNCClient)aWidget; if
(client.Widget.IsConnected)

client. Widget.SendSpecialKeys(SpecialKeys.Alt,false/* don't release ALT

}

}

privatevoidcopyClipboardMenultem_Click(objectsender, EventArgs e)

{

RemoteAbstractWidgetaWidget= widgets[tabControl.SelectedIndex];

if (aWidget.isClient() == "VNC")

{

RemoteVVNCClient client = (RemoteVNCClient)aWidget; if
(client.Widget.IsConnected)

{

client.Widget.FillServerClipboard();

JIOKaJIbHBIM XOCT",

MessageBox.Show(this, "Bydbdep oOMeHa ckommpoBaHH Ha

"Konuposanue 6yddepa oomena", MessageBoxButtons.OK,

MessageBoxIcon.Information);

}

}

}

private void closeMenu(RemoteAbstractWidget aWidget)

{

if (aWidget.isClient() == "RDP")

{

vncMenultem.Enabled = false; sendKeysVNCMenultem.Enabled = false;
ctrl_alt_delVNCMenultem.Enabled = false;



ctrl_escVNCMenultem.Enabled = false; alt_f4VNCMenultem.Enabled =
false; ctrlVNCMenultem.Enabled = false; altVNCMenultem.Enabled = false;
copyClipboardMenultem.Enabled = false;

rdpMenultem.Enabled = true; settingsRDPMenultem.Enabled = true;

cbVariantClient.SelectedIndex = 0;

¥

if (aWidget.isClient() == "VNC")

{

vncMenultem.Enabled = true; vncMenultem.Enabled = true;
sendKeysVNCMenultem.Enabled = true; ctrl_alt_delVNCMenultem.Enabled =
true; ctrl_escVNCMenultem.Enabled = true; alt_f4VNCMenultem.Enabled = true;
ctrlVNCMenultem.Enabled = true; altVNCMenultem.Enabled = true;
copyClipboardMenultem.Enabled = true;

rdpMenultem.Enabled = false; settingsRDPMenultem.Enabled = false;

cbVariantClient.Selectedindex = 1;

by

¥

private void closeMenu()

{

vncMenultem.Enabled = false; sendKeysVNCMenultem.Enabled = false;
ctrl_alt_delVNCMenultem.Enabled = false; ctrl_escVNCMenultem.Enabled =
false; alt_f4VVNCMenultem.Enabled = false; ctrVNCMenultem.Enabled = false;
altVNCMenultem.Enabled = false; copyClipboardMenultem.Enabled = false;
rdpMenultem.Enabled = true; settingsRDPMenultem.Enabled = true;

¥

private void selectTab(object sender, TabControlEventArgs e)

{
if (tabControl.SelectedIndex !=-1)

{
RemoteAbstractWidgetaWidget= widgets[tabControl.Selectedindex];
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closeMenu(aWidget);
if (aWidget.isClient() == "RDP"){
RemoteRDPClient client = (RemoteRDPClient)aWidget;

tabControl. TabPages[tabControl.SelectedIndex].Update(); client.Widget.Update();

¥
if (aWidget.isClient() =="VNC"){
RemoteVVNCClient client = (RemoteVVNCClient)aWidget;

client.Widget.Update();

k
k

else closeMenu();

}

private void aboutMenultem_Click(object sender, EventArgs e)

{
AboutBox box = new AboutBox(); box.ShowDialog();

}

private void exitMenultem_Click(object sender, EventArgs e)

{

for (int i = 0; i < tabControl. TabCount; ++i) disconnectButton_Click(sender,

Close();
¥

private void tabControl_SelectedindexChanged(object sender,

EventArgs e)

{

}
}
}
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