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PEDEPAT

Bunyckna kBamiikamiiitna po6orta OakanaBpa MicTuTh 81 crTopiHky, 23
pucyHka, 3 Tabmnuill, 4 101aTKH, BUKOpHUCTaHO 22 iHpopMarliiiHi Jxepena.

Meta poOOTH — yIOCKOHAJeHHS (QYHKIH CTyIeHTCbKOro iHTepdeincy
cuctemu Triton Ta mirpaiis Ha mwiatdopmy .Net 5.

O06’exT mocmimkeHHs — (YHKIIOHAN CTYJIEHTCHKOTo iHTepdelcy cucremu
Triton ta miardopma .Net.

B nepmomy posaini pocnimkerno miatdopmy .Net, BUKoHaHO MOPiIBHSIHHS
nonepenHpoi Bepcii mpoekty Triton .Net Core 3.1 Tta .Net 5; BusHaueHo
HeoOX1HICTh Mirparlii Ha miatdopmy .Net 5.

B npyromy po3ain BUKOHaHO Mirparito Ha miatgopmy .Net 5; BunpasieHi
micas MIrpamiifHi NOMMJIKHM; BHU3HAYEHI 3a/ladl MO YAOCKOHAJIIEHHIO (PYHKIIN
iHTepdeiicy cuctemu Triton; yaockoHaneHO (QYHKINT CTYJICHTCHKOTO iHTepdercy
cuctemu Triton.

MIKPOCEPBIC, CUCTEMA OHIHIOBAHHS, .NET, .NET 5, .NET CORE
3.1, CEPBIC, APXITEKTYPA, LDAP, ENTITY FRAMEWORK CORE,
MITPALIISI HA IDIAT®OPMY .NET 5, ®PEIMBOPK, MVC.
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OCHOBHI IHOHATTSA TA TEPMIHUA
LDAP (Lightweight Directory Access Protocol) — me Bigkputuii i

KpoccIiaTOpMHMI TPOTOKOJI, III0 BUKOPUCTOBYETHCS Il ayTeHTHUdIKAIIT C1yKO0

KaTaJIOT1B.

.NET — 11e Ge3xomToBHa muaTdopMa A po3poOKH 3 BIIKPUTUM BUXITHUM

KOJIOM JJIsl CTBOPEHHS PI3HUX THIIIB JIOJATKIB.

.NET 5.0 — yHniBepcanbHa miaTdopMa 3 BIAKPUTUM BUXITHUM KOJOM JIs
pPO3pOOKH PI3HUX THIIIB MpOrpaM (XMapHHUX, CEpPBEPHHUX, BEO-IOAATKIB, MpOrpam
st iPhone, Android, Apple Watch), Bumytiiena komnaniero Microsoft y aucromai
2020 poky. I[lmardopma ob'eqnana y cobi mporpamui pimenHsi .Net Core, .Net

Framework, Xamarin Ta Mono.

.NET Core — e ropuzoHTaJIbHUN PO3BUTOK Mporpamuoi iardgopmu .NET B
1HII OTepalliiiHi CUCTeMH, B SKHUX BOHA 3a0e3Medye MOXKIJIUBICTH BUKOPUCTAHHS

nporpam, po3podaenux 11 Windows.

Hiyna 300pka — aBTOMaTuyHa 301pKa, sika BAKOHYETHCSI OJIMH pa3 B JIEHb, K

paBUIIO, MICHS 3aKiHYEHHS pOOOUYOTO JHS JJIsi OUIBIIOCTI PO3POOHUKIB.

gRPC ( Remote Procedure Calls) — me cucrema BiIgaJieHOTO BUKIHMKY
nporeayp (RPC) 3 BiAKpUTHUM BUXIAHUM KOJIOM, CIIOYaTKy po3pobieHa B Google y
2015 pori. Sk Tpanciopt BukopuctoByeTbesst HT TP/2, sik MoBa omucy inTepdericy
— Protocol Buffers. gRPC namae taki ¢pyHKIIiI ik aBTeHTH(DIKALIiS, IBOHAIIPABIICHA
MOTOKOBAa Tiepefadya Ta YMPABIIHHA TOTOKOM, OJOKyroul abo HeOJIoKyroul
NpUB'SA3KMA, a TaKOX CKacyBaHHA Ta TaiM-ayTH. ['eHepye kpocruiaropmHi
MIPUB'A3KK KITIEHTA Ta cepBepa JJig 0aratbox MoB. HaiiuacTiliie BUKOPHUCTOBYETHCS
JUTSL TIJIKJTFOUYEHHSI CITY>K0 Y MIKPOCEpBICHOMY CTHJII apXITEKTYPH Ta MiAKIIOUYEHHS

MOOUTBHHX TIPUCTPOIB Ta Opay3epHUX KIIEHTIB 0 CEPBEPHUX CITYKO.

Entity Framework — crnemiansHa 00'€KTHO-OpPi€EHTOBaHA TEXHOJIOTIS Ha 0asi

dbperimBopky .NET mis po6otu 3 manumu. Axmo tpaauiiiiai 3acoou ADO.NET


https://ru.wikipedia.org/wiki/Google
https://ru.wikipedia.org/wiki/HTTP/2
https://ru.wikipedia.org/wiki/%D0%90%D1%83%D1%82%D0%B5%D0%BD%D1%82%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D1%8F

JTIO3BOJIAIOTH CTBOPIOBATH MIAKIIOUCHHS, KOMaHAM Ta 1HIII 00'€KTH JJIsl B3aEMOIIIT 3
0azamu ganux, To Entity Framework € OGibin BUCOKMM piBHEM aOCTpakiiii, SIKUi
JI03BOJISIE A0CTparyBaTUCS BiJ caMoi 0a3u TaHMX 1 MPAIIOBATH 3 JAHUMHU HE3aJIEHKHO
BiI THUMNYy CXOBHIIA. KO (I3MIHO MH OMNEPyeEMO TaOJUISMH, 1HIEKCaMU,
NEPBUHHUMH Ta 30BHIIITHIMU KJIIOYaMH, ajie Ha KOHLENTyaJlbHOMY PiBHI, IKUH HaM

npornonye Entity Framework, Mu Bxke mpaiioemo 3 00'eKTamH.

MVC — po3mudpoByeThCsi K MOJCNb-YSBICHHSI-KOHTpOJep (Bi aHTI.
model-view-controller). Ie cmoci® opranizaiii Koay, KUl iepeadavae BUIIICHHS
0JIOKIB, BIJIMOBIAAILHUX PIIIEHHS P13HUX 3aBlaHb. OauH OJIOK BIAMOBIIAE 32 JaH1
porpamu, 1HIIWKA BIAMOBIIA€ 32 30BHINIHIN BUIJISIA, & TPETIM KOHTPOIIOE pOOOTY

IPOrPAMH.

bar¢gikcunr (bug fixing) abo (¢ikcyBaHHS 0ariB — MpoLEC YCYHEHHS
HECMPABHOCTEN MpOrpaMHOro 3abe3neueHHs. € OJHUM 3 €TamiB CTBOPEHHS
nporpaMHoOro npoaykry. Ha npomy erami po3poOHHMKHM BUIIPABISAIOTh TOMUJIKU B

(yHKIIOHYBaHHI IPOTrpamMu, BUSIBJIEHI TeCTEPaMU M1 4ac ii TECTyBaHHS.

Cl (Continuous Integration) — y pgociiBHOMY Tiepekiianai "Oe3mnmepepBHa
iHTerpaiis”. MaeTbcsi Ha yBasi 1HTErpallis OKpEeMHUX IIMATOYKIB KOAY MpOrpamMu
MK coboro. Cl — 1e ckiajgaHHs, ACTUION Ta TECTyBaHHS IporpamMu 0€3 ydacTi

JIFOJTMHH.

[Tarinamis — MOAUT BEIMKOTO MAacuBY JIaHUX, LIO € HAa CalTi, HA OKpeMi

CTOPIHKH JIJIsl 3pyYHOCT] BUKOPUCTAHHS.

Razor — 1ie cuHTaKCHC PO3MITKH JJIS BIPOBaKeHHS Koy Ha ocHOBl .NET y
BeO-CTOpIHKM. Razor cuHTakcuc ckinagaerbcsi 3 Razor posmitku, C# Ta
HTML. daiinu, ski micTsaTh Razor 3a3Buuail Maroth .CShtml posmmpenns. Razor

TaKOX 3HAXOAUTKCS Y daitax Razor kommnonenTis (.razor).

KpocmnargopMHICTh — 34aTHICTh MPOrPaMHOTO 3a0€3MeUEHHS MPAaIfOBaTH 3
JIEKUJIbKOMa arnapaTHUMU miaTpopmamu abo onepauiiHUMU

cucteMaMu. 3a0e3Meuy€eThCsl  3aBISKM  BUKOPUCTAHHIO BUCOKOPIBHEBHUX  MOB
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porpamMyBaHHS, CEPEIOBUILl PO3POOKH Ta BUKOHAHHS, 10 MIATPUMYIOTh YMOBHY

KOMITUIAI10, KOMIIOHYBaHHS Ta BUKOHAHHS KOJIy Ha PI3HUX TUIATGOPM.

IoT (Internet of Things) — me mepemoBa cucreMa aBTOMATH3allli Ta
AHATITUKH, K2 BUKOPUCTOBYE TEXHOJIOTII0O MEPEXK, 30HyBAHHS, BEIUKUX JaHUX i
IITYYHOTO IHTENEKTY JUIss 3a0e3MEeYCHHS IOBHHUX CHCTEM JUIS MPOAYKTY abo
nocnyru. [li  cuctemn  3a0e3nedyroTh OUTbIIYy  MPO30PICTh, KOHTPOIb 1

NPOAYKTUBHICTH y OyAb-AKii raidy3i Yu CHCTEMI.

Common Language Infrastructure (CLI) — cnenudikariisi 3araJbHOMOBHOT

iHppacTpykTypu. HaliGinpin ~ BigoMuUMH — peami3aiiiMd  I[bOTO  CTaHJapTy

e Microsoft .NET Framework, Mono, DotGNU Portable.NET.

Common Intermediate Language (CIL) — mnpomixkHa MoBa, po3poOicHa
kopmopariiero Microsoft mis mnardopmu .NET Framework. JIT-komminsTop, sxwuii
neperBoproe  CIL  kox B MallMHHMA — KOA, € YAaCTHHOK  BIPTYaJIbHOI
mamman CLR (Common  Language Runtime) —  cmimpHOro — cepeoBHINA

BUKOHaHHS MOB 1151 Tiatdopmu NET.

®peitmBopk (aHrminu3aM) — mporpamMHa Iuiarpopma, IO BHU3HAYae
CTPYKTYypy IPOTpPaMHOI CHCTEMHM, IPOrpaMHe 3a0e3MeUeHHs, [0 IOJIETTIyE

pO3poOKy Ta 00'eAHAHHS PI3HUX KOMIIOHEHTIB BEJIMKOTO MTPOTPAMHOTO MPOEKTY.

benumapk (amapatHe 3abe3reueHHs) — 3ajaya, 10 CIYXHTh €TAIOHHHM

TECTOM MPOAYKTUBHOCTI CUCTEMH.

Fortunes — tecT MpoOayKTUBHOCTI (pelMBOpPKY, 1m0 BUKOpHCcTOBYe ORM,
MIIKITIOUYEHHS 70 0a3W JaHuX, KOJICKIi JMHAMIYHOTO PO3MIpYy, COpPTYBaHHS,

m1abJIOHN Ha CTOPOHI cepBepa, KOHTP3axoau XSS Ta KOyBaHHS CUMBOJIIB.

Garbage collector — cxmagansauk cmitrss NET kepye BumineHHsM Ta
3BUIBHEHHSM MaM'sIT1 Juist mporpamu. [Ipu K0>)kHOMY CTBOpPEHH1 00'€KTa cepeOBUILE
CLR Buainse maM'atb 00'ekta 3 KepoBaHoi Kymw. [loku B KepoBaHiil Kymi €

JOCTYITHUM aJIpeCHUM TPOCTIP, CEPEIOBUIIEC BUKOHAHHS BUIIIISIE MPOCTIP JJIs1 HOBUX
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o0'extiB. [IpoTe pecypcu mam'siTi He O€3MEXHI. 3pelTo 30upady CMITTA
HEO0OX1THO BUKOHATH 301p, 11100 3BUTLHUTH NaM'sITh. MexaH13M oNTUMi3allii 30upaya
CMITTS BHW3HAYa€ HAWKpalMid dYac Il BUKOHAHHS 300py, TIPYHTYHOYHCH Ha
BUKOHAHUX oOmeparisax BuauleHHs nam'saTi. Komu 30upady  CcMITTS BHUKOHYE
CKJIaJIaHHs, BIH MepeBipsi€ HasgBHICTh 00'€KTIB y KEpOBaHINA Kymi, fKi Oliblie He
BUKOPHCTOBYIOTHCSl MPOrpaMoio, a MOTIM BHUKOHYE HEOOXITHI omeparii, 100

3BUILHHUTH ITaM'SITh.



BCTYII

AKTYaJIbHICTh T€MH IUILIOMHOI po00oTH. OCKUIBKH IJIs MPOAYKTUBHIIION
poboTH Oyab-SKH cepBiC MOTpeOye OHOBJEHHS, TO CTYJACHTCHKUU 1HTEpdeic
cucremu Triton He craB BukmodeHHsAM. [lomepemust Bepcis .Net Core 3.1

noTpedyBayia OHOBJICHHS /10 YHI(pikoBaHOTO 00’ €1HaHOrO cTanaapTy .Net 5.

OxpiM mirpailii Ha HOBIITY TUIATPOPMY, TAKOXK JJIs CEPBICY OYI10 HEOOX1THUM
yAOCKOHAJIEHHs1 (YyHKI[IOHaTy iHTepdelicy cuctemMu, HOBUM (yHKIIOHAN OyB
NOTPiIOHUI aAMIHICTpATOpPaM JIJIs IIBHUIIIOTO BHECEHHS 3MiH B POOOTY IPOTpaMHu Ta

Ols1bIlIe HaBYAIBHOI 1H(pOpMaIlii OyJI0 TOTPIOHO HA/IaBaTH KOPUCTyBayaM.

Meta pobdoTm — yJIOCKOHAJICHHS (YHKIIA CTYJIEHTCHKOro iHTepdeicy

cucreMu Triton ta mirparist Ha atpopmy .Net 5.

O0’exT AocaimkeHHs — (YHKIIIOHAJI CTYAEHTCHKOIO iHTEpdeicy cucteMu

Triton Ta maardopma .Net.



PO3JILI 1

«XAPAKTEPUCTHUKA IIVNIAT®OPMMHU PO3POBKH .NET»
1.1 Ilnardopma po3podoku .NET

.NET — 1ie kpocmnaropmHue cepeaoBuIlle pO3pOOKH 3 BIAKPUTUM KOJAOM
JUISL CTBOPCHHs OaraThoX THIIB A0jaTkiB. Po3pobnena Microsoft, miarpopma
HOiATPUMY€E Kilbka MOB TNpOrpamMyBaHHS Ta O10510TeK sl CTBOpPEHHS BeO-
IOJATKIB, MOOLIbHHX, HACTUILHUX, |0T-104aTKIB TOIIIO.
.Net miaTpumye Taki MOBH MPOTpaMyBaHHS:
o C# (C sharp): cydyacHa 00'eKTHO-OpIEHTOBaHa MOBa IPOrpaMyBaHHS,

sIKa HaJIEXUTh 10 cimercTtBa MoB C.

e F# (F sharp): dyHkIioHaapHO-OpI€EHTOBAaHA MOBa MPOrPaMyBaHHS,
yieH ciMeiictBa MoB ML. Takox miaTpumye mapaaurmy oO'€KTHO-
OpPIEHTOBAHOTO MPOrpaMyBaHHS.

e Visual Basic: MoBa nporpamyBanHs Microsoft. Ctana moBHOLIHHOIO

00'€eKTHO-OPIEHTOBAHOIO MOBOIO MTpOrpamMyBaHHs B KOHTEKCT1 .NET.

NET nigrpumye Common Language Infrastructure (CLI), Tomy BuxigHuit
Koa kommimoerbes B Common Intermediate Language (CIL), He3anexxHo Bin
MOBHM TMpOTrpamMyBaHHs, SKy BH BHUKOpUCTOBYeTe. lle rapantye BiAMIHHY

B3a€MO/Ii10 Mk MOBaMH Ha tutatdopmi [19].

3a nonomoro CLI 6araro inmmux MoB MoKyTh KommintoBaTuck B .NET CIL.

Hampuknan IronPython, ClojureCLR, Eiffel, PowerBuilder Tta 6araTo inmmux [19].
1.1.1 Apxitexkrypa Ta komnoneHTu .NET
Apxitektypa .NET 6a3yerncsi Ha IBOX OCHOBHUX KOMIIOHEHTaX:

e CoreCLR: cepenoBumie BukoHanHs .NET. Bono BiamoBimae 3a

BukoHaHHs nporpam CLI 1 Bkitouae B ce0e KOMIUIATOP .
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e CoreFX: API nmnardopma, mo peanizye cranaaptai 60i6motexku CLI,
TOOTO HaOlp Oi0mioTek, AKI 3a0e3MeuyloTh HAWUMOMMUPEHIII
(GyYHKIIOHATBHI  MOXJIHMBOCTI, TakKl fAK KepyBaHHsA (paiaoBoOrO
CUCTEMOI0, O0poOKa BHUHSATKIB, MEPEXKEBE CIUIKYBaHHS, IMOTOKH,
BiJIoOpakeHHS TOmmIO. J[aHWiT KOMIOHEHT TakoX HasuBaroTh Unified

Base Class Library.

[ToBepx OCHOBHUX KOMIIOHEHTIB € Pi3HI PpelMBOpPKH, TOOTO 610J10TEKH,

K1 MPOMOHYIOTh MIATPUMKY JIJIsl pO3pOOKHU PI3HUX THUIIIB J0jaTKiB. Hampukmnan:

o ASP.NET: dpeiimBopk j1st cTBOpeHHs BeO-10AaTKiB Ta Be6-API.

e Windows Presentation Foundation (WPF): rpadiunmii inTepdeiic
KOpHUCTYyBaya i1 HACTIIbHUX nporpam Windows .

e Xamarin: ¢peiiMBOpK ISl CTBOPCHHS KpOcCCIIaTGOPMEHUX MOOIIbHUX,
TEJIEBI31MHUX 1 HACTIJILHUX JOJATKIB.

e Blazor: ¢peiiMBopk 11 CTBOpPEHHS KIIEHTCHKUX BeO-J0JaTKIB 3a
nonomoror C#. Takox 103BOJIsIE CTBOPIOBATH KJIIEHTCHKI BEO-TIPOrpamMu B
koJ1 WebAssembly .

e ML.NET: ¢peitmBopk MammHHOTO HaBYaHHS, SKUW CHPOIIYE 1HTETPAIIIO

MOJIEIEN MAIIMHHOTO HaBUYaHHA.

Ha nonatox no ¢peitmopkiB .NET npononye miaTpuMKy st OUTBIIOCTI
NOIIMPEHUX 3aB/IaHb IPOTPaMyBaHHs: KepyBaHH (pailiiaMu, MepekeBul 3B’ 130K,
oesneka poctyny Ao 0Oa3um gaHux. Ha croponi mepexi .NET mniarpumye
nporpamyBaHHsa cokeTiB, 3B’s30k HTTP Tta gRPC. Ile no3Bouisie cTBOproBaTH

MIKpOCEPBiCH 3 IIPOTOKOJIOM, SIKHI Kpallle BiJmoBiaae Bamum motpedam [19].

Jns Oynb-sikuX 1HIMUX TOTped, He BOyJIOBaHMX Yy (PpeiiMBOpK, MOKHA
3HAWUTH BEJINYE3HY KUIBKICTh KOHKPETHUX 01010TEK y

3arajgbHOAOCTynHOMY peno3utopii  NuGet. ®aktuuno NuGet €  mMeHemxepoM
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nakeTiB g .NET. BiH 103Bosisie CTBOpIOBaTH, AUIMTHCS Ta BUKOPUCTOBYBATH

0araro 0i0miorek .NET npaktuuno ais Oyab-sakux miaei [19].

1.1.2 Bepcii .NET. Big .NET Framework go .NET
NET Framework — mepmmii tun .NET. HamaBaBcs nHaGip APl s
HaWUMOIMpPEHIIMX TOTped TMporpaMyBaHHS Ta B3aeMOJi€l0 3 0a30BOIO

omeparliifHoro cucteMoro. [Ipaitoe nmume Ha Windows.

[Tpoekt Mono 6yB HacTymHOIO Bepcieto .NET mis pobotu 3 Linux. Meroro

Mono € 3anyck nporpam Linux, ctBoperux s .NET Framework, 1 HaBnaku.

.NET Core — ue nosune nepenucyBanns .NET Framework 3 ypaxyBanHsm
MiKIUIaTgopmHoi Metu. Moro nepepobiieHa apXiTekTypa BU3Ha4a€ MiHIMaJIbHUN
HaOip PyHKIIH sk 3aranbHe sapo 1 margopm Windows, Linux 1 Mac. Pemra

GyHKIIIH MOYKHA 3aBaHTAKUTH y BUTJIS1 0107110TE€YHUX MAKETIB.

Standard .NET — ue € inmoro peam3aiieto .NET. I{e cnenudikamis API
.NET, mo pgonomarae cTBOproBatd MiKIUIaTGopmHi  O10mioTeku. K0
matdopma miarpumye neBHy Bepcito .NET Standard, To Ha Hiil npamroBatume
010oTeKa, fAKa MATPUMYE Ty CaMy BEpCit0, HE3aJIEXKHO BiJ| TUITY MPUCTPOIO Ta

peamizaiii ppeirimBopka (.NET Framework, Mono, .NET Core).

3 camoro moyarky .NET BukopucroByBaBCS Il IO3HA4YCHHS
yHIBepcaIbHOI TuIaThopMHu po3poOku. OgHAK 3 TUX IMip 3 SBUIJIOCS Oarato

peamizaiiiif, Tomy iM’si NET cTBOpHJIO HEOTHO3HAYHICTD.

NET 5 mae Ha MeTi 3p0OUTH KOHKPETHE MOYAaTKOBE OaUY€HHS YHIBEPCAIbHOT
miathopmMu  po3poOku. Bin 3amiHioe moTouni icHyroui peamizamii: NET
Framework, .NET Core 1 HaBiTh Mono. O1xe, mounHaroun 3 .NET 5, mume .NET

icHyBaTHMe sK iM’s Ta sk miatdopma [19].

1.2 Bepcis .NET Core 3.1
AKIIEHTYI0YH yBary Ha TOMY, 110 CTyJ€HTChKUNA TPUTOH O OHOBJICHHS MaB

came Bepcito .NET Core 3.1 xotisiock 0 OUTbII JeTajdbHINIE OMUCATH CHEHUPIKY
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poboTH caMe maHoi Bepcii 1 BXKe€ B HACTYMHUX PO3AiTaxX JAETAIbHO MOPIBHATH BCI

3MIHU ITiCJISI OHOBJICHHs Ha HOBUM ctanaapt .NET 5.

['omoBHoto ocobmuBicTio .NET Core 3.1 Oymo Te, mo 1e OyB

BHUITYCK JIOBrocTpokoBoi miarpumku (LTS) [2].
NET Core 3.1 miarpuMyeThcsi HA HACTYITHHX OIEpaIlifHuX crucTemMax [2]:

e Alpine: 3.10

e Debian: 9

e Ubuntu: 16.04

o Fedora: 29

e RHEL:6

e 0penSUSE: 15

o SUSE Enterprise Linux (SLES): 12 SP2
e macOS: 10.13

e Windows Client: 7, 8.1, 10 (1607)

o Windows Server: 2012 R2

3 Ba)KJIMBOTO TAKOXK HACTYIHI ejeMeHTH kepyBanus Windows Forms Oyniu
suaaneni .NET Core 3.1 [2]:
» DataGrid

e ToolBar

o ContextMenu
e Menu

e MainMenu

o Menultem

1.2.1 TIpoaykruBHnicts podotu .NET Core 3.1 B 6a3oBux kiaacax
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[TopiBHsIHHS TpbOX akTyanbHuX panTtaiimiB: .NET Framework 4.8, .NET Core
3.11 .NET Core 2.1. Ha nactymnniii kougirypariii [21]:
BenchmarkDotNet = v0.12, OS = Windows 10
Intel Core i5-7700K CPU 4.20GHz (Kaby Lake), 1 CPU, 8 logical and 4 physical
cores
.NET Core SDK=3.1.101
[Host] : X64 RyuJIT, .NET Core 3.1.1 (CoreCLR 4.700.19.60701, CoreFX
4.700.19.60801)
Job-1 : X64 RyuwlIT, .NET Framework 4.8
Job-2 : X64 RyulJIT, .NET Core 2.1.15 (CoreCLR 4.6.28325.01, CoreFX
4.6.28327.02)

Job-3 : X64 RyulIT, .NET Core 3.1.1 (CoreCLR 4.700.19.60701, CoreFX
4.700.19.60801)

Tectn npoxoaunu Ha aABox noxarkoBux mamuHax (Haswell Ta Sky Lake),
1100 epPEeKOHATUCS, IO PE3YJIHTATH TECTIB CTA0UIbHI Ta BIITBOPIOIOTHCS HA IHIIIOMY
3aJi3l.

Knac ValuesGenerator (Ta #1 OCHOBY Juisi caMuX O€HUMAapKiB) OyJid B3STI
13 peno3uTopiro nepomanc-TecTiB. LI TECTH BUKOPUCTOBYIOThCA MEUHTEITHEpaAMU
NET Core nns TectyBaHHS ONTHMI3AIII1, IO TPOTIOHYOTHCS.

1.2.1.1 List

Kon List_IterateFor

Method Runtime Size Mean Error StdDev Ratio
IterateForint .NET 4.8 1000 565.09 0.191 0.127 1.00
ns ns ns
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Method Runtime

IterateForint .NET Core
2.1

IterateForint .NET Core
3.1

IterateForString  .NET 4.8

IterateForString .NET Core

2.1

IterateForString  .NET Core

3.1

Size

1000

1000

1000

1000

1000

Mean

451.12

ns

451.05

ns

574.70

ns

460.76

ns

460.25

ns

Tabnuys 1.1. [lleuokicmov euxonanns mecmy List

Error

0.237

ns

0.142

ns

6.796

ns

3.772

ns

0.682

ns

StdDev

0.157

ns

0.086

ns

4.495

ns

2.495

ns

0.406

ns

Ratio

0.80

0.80

1.00

0.80

0.80

Pesynbrar Core 3.1 JIT renepye Ounbin epeKTUBHUIM KO/, YNTAHHS €IEMEHTIB 3

List B iukui for crano mBumme va ~20% [21].

1.2.1.2 Iuxa foreach

Kox List_IterateForEach
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Method

IterateForEachint

IterateForEachint

IterateForEachint

IterateForEachStrin
g

IterateForEachStrin
g

IterateForEachStrin

g

Runtim
e

NET
4.8

.NET
Core 2.1

.NET
Core 3.1

.NET 4.8

.NET
Core 2.1

.NET
Core 3.1

Size

100

100

100

100

100

100

Mean

1574.
5ns

1575.
8 ns

1568.
1ns

8046.
3ns

6465.
0ns

5886.

3ns

Erro

2.13
ns

3.83
ns

0.61
ns

36.51
ns

15.26
ns

14.65

ns

Tabnuys 1.2. [llsuoxicme sukonannus mecmy yuxy foreach

StdDe

1.81 ns

2.27 ns

0.40 ns

24.15

ns

10.09
ns

9.69 ns

Rati

1.00

1.00

1.00

1.00

0.80

0.73

Itepamii List 3 Tumamu 3a mocwianHsaMm uepes foreach cramno mBwumiie

Ha 27% , ane A THUIB 3a 3HAYEHHSIM HIYOr0 HE 3MIHMIIOCS. MOJKHA OLIHUTH,

Hackinpku foreach mosinpnime, Hik for . Pisuung ix edexruBHocti Ha Core
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cTaHOBUTH 3.5X (value types) 1 12X (reference types), mpuOIM3HO SIK 1 y TOBHOMY
dbpeiimBopky [21].

1.3 Bepcia .NET 5

Net 5 — ne ynidpikoBana tuiardpopma AJis CTBOPEHHS OyAb-SIKUX THUIIB
nonatkiB .Net 3a J1omoMororw ojaHiei 0101ioTekn 6a30BUX KiaciB. PimieHHS mpo
CTBOPEHHSI JaHO1 MIIaT(opMu OyJI0 TPUIUHATO JUIsl TOrO MI00 BUPIIUTH TPoOIeEMY 3
BEJIMKOIO KUIBKICTIO (PpeiiMBOpKIB, 10 BUKOpHUCTOBYIOThCS B .Net Framework Ta
MPUNATH 10 OJTHOTO PIIICHHS cepesl BCiX Bepci. HalmomynsapHin gppeiiMBopku Ha

MomeHT Buxony .Net 5 [2]:

Net Framework Stable version
.Net Core 5.04

Net Framework 4.8

Mono 6.12.0

Net Standard 2.1
Xamarin(ios.mac) 5.0

Tabauysa 1.3. Havinonynapuiwi gpetimeopku Ha momenm euxody .Net 5

3po3yMiJio, MO KOXKEH (peMBOPK BUKOHYBaB CBOIO ()YHKLIIO B pO3poOIIl

TUX Y4 IHITUX MPOIYKTIB.

1.3.1 MoxauBocti Ta miargopmu .Net 5
.Net 5 — 1ie enuHMI NPOAYKT, SIKUM Mae HUXKUYEHaBeAeH1 MOxJMBoCTi 1 API,

K1 B OCHOBHOMY BUKOPHUCTOBYETHCS JIJIS:

Window Desktop application
Cross-Platform Console application
Cloud Services

Websites

Universal Window Platform (UWF)
WPF

N o g bk~ WD

DataScience
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8. Machine learning

9. Mobile and 10S devices etc

B Tomy uncai BKIIrOYae Taki miatGopmu:
Window

UNIX

Legacy

Windows

I0S

Driod

HTML5

Macintosh etc

O N o g bk W DN

C# 8.0 odimirino migrpumyerbes a0 .Net 3.0, a 3 .Net 5 1 mam Oyze
BukopuctoByBatuch C# 9.0. C# 9.0 mae Garato HOBuX (yHKIINH y MoBI C#. Sk
OlepaTop  BEPXHBOTO  PIBHS,  BUANOBIAHICTb  PEJSILIAHOTO  IIAa0JIOHY,
(bYHKIIOHAIBHUI MOKaKYUK TOIIIO [2].

3rigHo 3 JaHuMH HaganumMu Microsoft mami Hac yekae moaibIImid pO3BUTOK

yHi(iKOBaHOTO (PPEUMBOPKY:

AR SR GANRS

Sept 2019 Nov 2019 Nov 2020 Nov 2021 Nov 2022 Nov 2023
NET Core 3.0 NET Core 3.1 NET 5.0 NET 6.0 NET 7.0 NET 8.0
GA LTS GA LTS GA LTS

Puc. 1.1. ITnanu Microsoft wooo nooarvuozco pozsumxy ceoci nnamegopmu Net

1.4 Ocunosni Binminnocti Bepciii .NET Core 3.1 ta .NET 5
.NET 5.0 — e mepmuit peniz Ha msaxy g0 yHidikamii mmatdopmu NET, 1o

no3Bostsie miaBHime Mirpysatu 3 .NET Framework.

Hacamnepen .NET 5.0 e o0'eqnanns pisHux @ppeliMBOpKiB NOOYA0BAHHUX Ha
.NET — Tenep nemae Core, Mono, Xamarin - € equauii .nets5 target. daxrtuuno,
.net5 target npuiiimor Ha 3aminy netcoreapp i NetStandard. [logatkoBo MokHa

BUOpaTH TuIaThopMy orepaniiHol cucteMu, Hanpukian: net5.0-android, net5.0-i0s,
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a6o net5.0-windows. ®peliMBOpK cTaB AIHCHO KpoccriaaThopMeHUM. Y HbOMY €
0a30BuUi HaOlp KJIaciB Ta 3ajJeXHl BIlJ] KOHKPETHOI OMNEpaliifHOi CHCTeMH
nomnoBHEHHS. 30kpeMa, st Windows € miarpumka 3suaHoro WinForms, sikuii OyB

BUnylieHui Ta nepepipenwnii panime y .NET Core 3.1 [22].

Y NET 5.0 npoBeneHo Benuky poOOTYy 3 ONTUMI3alli K Oe3MocepeHbo
MPOTYKTUBHOCTI JOJMATKIB, TaK 1 MIBUAKOCTI KOMITUIAIII BUXiAHOTO Komy. Temep

TeCTH Ta HiYHi 300pkHu y Cl BUKOHYIOTBHCSI TPOXH IIBH/IIIIE.

Hlo  crocyerbcs  MPOAYKTUBHOCTI KOy, TO B  TecTax  3a
kipkicTio JRPC 3anuTiB 3a cexynay noaatok .NET 5.0 3aitHsaB apyre micue micist

Rust i BunepeiuB nporpamMHuii Ko, ckoMmiiboBanuit Go [20].

gRPCimplementation performance
Requests/sec (higheris better)

60000

50655
47609 48399

>0000 45282
40000 36125
30000 25953
20000 18607
12528
7848
10000
, =m TR N
& x *
& & &7 & o oF <& & & ¢ & 5
'%% & H$§ Q 4 e§9 ?Q @9% d$$ éf §Q §}& &
S Q\\,@ S & <\°b & O 3 & )4 ® & . &

Puc.1.2. Jliaecpama xk-cmi gRPC 3anumie 6 cekynoy

Hactynaum 3a 3HaummicTio HOBOBBeAeHHsAM .NET 5, 6e3ymMoBHO, ctajio
BKUTFOUeHHS HOBOi Bepcii C# 9. HalirikaBimuM HOBOBBEIICHHSM € TOSIBA 3aIUCIB

(records). HoBuit CcHHTaKcHC CHpOIIY€E OIMUC HE3MIHHMX MOJENCH IaHuX Y
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MOPIBHSHHI 3 TPAJAULIMHUMU Kiacamu. B pe3ynbrari BUNIIOB NPOCTUN CUHTAKCUC

JeKJIapallii Ta iHiiami3artii.

o ckmamy NET 5 0Oy Bkmiouenuit incramsrop ClickOnce. Temep €
MO>KJIMBICTh MyOMiKaIlil IpOrpaMu Y BUTJIA/I 1IHCTAIALIMHOTO MaKeTa, SKUil 3rooM
MOKHa 3allyCTUTH Ha TOTPiIOHOMY KOMIT'IOTEpI Ta PO3TOpHYTH mporpamy. Jlo
CKJaay I1HCTAJALIMHOTO TMakKeTa Moxe OyTH BKIIOYEHUH Bech (PpeidMBOpPK
noBHicTIO. Lle 301npmuTh 00csAT nucTpuOyTHBa, ajieé CIIPOCTUTh BCTAHOBICHHS Ha

HEAroTOBICHUH KoMIT'IoTep [21].

OTtpumaB po3BUTOK BapiaHT nmoiupenHs mporpamu — Single File Application,
sxui 3'sBuBcs B .NET Core 3.1. MoxHa cTBOPUTH €JUHU (paili1, 110 MICTUTH y cO01
BCci OIOJIOTEKM 3 MOKJIMBICTIO BIIPOBQ/KEHHS, Yy TOMY UHCIl BCIX
BUKOPUCTOBYBaHUX 010110TeK ppeiiMBOpKy. Tenep ¢aiiiau cranu MEHIIMMHU, 1 BOHU

IMBUALIC 3aITy CKAarOThCA.

1.4.1 Performance .NET 5

NET 5 performance improvements

TechEmpower benchmarks round 20 predicted perf increases for .NET 5 over .NET Core 3.1

+38% +42% +20%

2,405 RPS

417818R

Plaintext Json Fortunes

Puc.1.3. NET 5 Performance noxpawenus nopisusino 3 eepcicio NET Core 3.1 na

ocnoei benumapris TeChEmpower

BumiproBaHHS IPOYKTUBHOCTI 3 TAHOTO PUCYHKY 3aCHOBaHO Ha OEHUMapKax

TechEmpower. Tyt Microsoft mOpiBHIOIOTh Pe3yJIbTaTH BUMIPIB MPOYKTUBHOCTI
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NET 3.1 31 3nauennsmu 1151 NET 5. 3aranom npuckopenss Ha 38% mis Plaintext,

Ha 42% i Json 1 Ha 20% y kareropii Fortunes [1].

Kpim pesynbraTiB 6enumapkis Big TechEmpower, Microsoft nagae nani mpo
iHmn mominmmenss. Hanpukman, cepiamizamist JSON crana mparroBatn Ha 20%

IIBUJIIIE, a cepiaji3allis BEJIMKUX KOJEKIIH Ta MAaCHUBIB MPUCKOPHIIACS aX YTpUUl
[1].

1.4.1.1 Fusion’s kem Tect Ha Ubuntu, Intel, AMD npouecop

Tect npoBouBCs 3a qomoMororo 6i6mioTeku Fusion, cekis “Cashing
Sample”.

Ile crpec Tectu st API, 1110 oTpuMye HEBEJIUKUI 00’ €KT 3 0a3u TaHUX
SQL, enuna pi3HUII MOSATAE B TOMY, SIK BIH PO3KPUBAETHCA (JJOKATBHO 200
yepe3 HTTP) i un BukopucToBYy€eThCs FUSION 11s1 3a0€31eUeHHS MPO30POro

kenryBanHs [3].

[TouaTkoBuii TecT poBoauBCs Ha nporiecopi Window & AMD, ane
ChOT'OJTHI Maike Bci BUpOOHUYI CITy>KOH MpalltoroTh Ha LiNuX, Tomy O0yJ1o

BHPIIIICHO BUIIPABHUTH II€ 1 I0JIaTH JIO TECTy cMcTeMy Ha ocHOBI Intel [3].

Fusion's Caching Sample

Compute Service

Repica Service

Regular Service

Hosted Compute Service

Hosted Regular Service -1.04%

-10.00% 0.00% 10.00% 20.00% 30.00%

Puc.1.4. .NET 5vs .NET Core 3.1, Fusion’s xew mecm, wiguoxkicmos, %
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K Operations per second
.NET Core 3.1 .NET5.0@ .NET Core 3.1 .NET5.0@

Test Speedup, % @ i7-8700K i7-8700K @ RT3960x RT3960x Test focus

Compute Service 16.89% 5936 7165 22757 25761 JIT compiler efficiency + CPU
Repica Service 31.23% 4908 5938 17517 24935 JIT compiler efficiency + CPU
Regular Service 5.63% 18.306 18.269 34.818 38.926 EF + SQL Server

Hosted Compute Service 14.88% 39.778 38.96 60.275 81.224 ASP.NET Core + JSON.NET
Hosted Regular Service -1.04% 11.123 11.15 28.027 27.382 ASP.NET Core + EF + SQL Serv

Code: hitps://github.com/servicetitan/Stl.Fusion.Samples
OS: Ubuntu 20.04

System 1: Intel Core i7-8700K, 64 GB RAM

System 2: Ryzen Threadripper 3960x, 128 GB RAM

Puc.1.5. NET 5vs .NET Core 3.1, 1 Fusion’s kew mecm

B nmanomy TecTi MOpIiBHIOETHCS JUIIE Yac BUKOHAHHS HE BPAXOBYIOUHW 1HIII
010110TEKH.

1.4.1.2 Tect JSON cepiaaizauii

Kon [1]:
Method Runtime Mean Ratio Allocated
LargeArray NET FW 4.8 262.06 us 1.00 24256 B
LargeArray NET Core 3.1 191.34 us 0.73 24184 B
LargeArray .NET 5.0 69.40 us 0.26 152 B

Puc.1.6. Pesynomamu 6enumapky 3 cepianizayii 6eiukux mMacusie

1.4.1.3 Tect Garbage Collector
Januii TecT MOTpIOHUHN i MOPIBHAHHS MaKCUMAaJbHOI TPOTYKTUBHOCTI

300py CMITTSI.

Burst Allocation 4.84%
. All cores
Allocation, no
static set All OTeS
1 1.42%
Allocation, 1 GB o
static set All cr
i i
3/4 cores

Allocation,10%
RAM static set

All'Cores

, 3/4"cores
Allocation, 25% %

RAM static set AIlCores

-4.83% o
Allocation, 50% 4.31% o 7'
RAM static set All'cores
-4.29%
3/4°cores
-5.00% -2.50% 0.00% 2.50% 5.00%

Puc.1.7. NET 5vs .NET Core 3.1, mecm Garbage Collector, wesuoxicms, %
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M Operations per second
NET Core 3.1 .NETS50@ NET Core 3.1 .NET50@

Test # of cores allocating Speedup, % @ i7-8700K 17-8700K @ RT3960x RT3960x Test focus

Burst Allocation All cores 4.84% 20428 2076.85 6188.7 6690.55 Burst Allocator Performance + L1 CPU Cache Bandwidt

Allocation, no static set All cores 2.15% 79.633 83.079 164.688 164.72 Allocator Performance + RAM Bandwidth
3/4 cores 1.42% 72.806 74.662 160.894 161.371

Allocation, 1 GB static set All cores 1.00% 75.078 76.608 148.266 148.231 Allocator Performance + RAM Bandwidth
3/4 cores 1.58% 68.598 70.841 151.569 151.435

Allocation, 10% RAM static set All cores -2.22% 74.87 71.887 157.845 157.188 Allocator Performance + RAM Bandwidth + GC Efficienc
3/4 cores -0.47% 69.623 68.757 157.884 158.367

Allocation, 25% RAM static set All cores -1.37% 70.518 69.134 150.06 148.896 Allocator Performance + RAM Bandwidth + GC Efficienc
3/4 cores -4.83% 67.101 64.579 157.791 148.501

Allocation, 50% RAM static set All cores -4.31% 72.033 67.795 158.206 163.925 Allocator Performance + RAM Bandwidth + GC Efficienc
3/4 cores -4.29% 66.18 61.757 155.654 152.806

Puc.1.8. NET 5vs .NET Core 3.1, mecm Garbage Collector

NET 5 mBuammii npy po3noaiii MakeTiB 1 MEHIIUX KyIax, ajie MOBLIbHIIINN

y BEJIMKUX KYIIaxX, Xo4a i He CHIIbHO [3].

Bapto ckazatu, mjo GC Tect HallMEHII KOPUCHUU cepell BCIX TECTIB: BIH
3allyCKa€ KON, SAKUM HaBpAd YU MOXHA TMO0AYUTH Yy KOMEpPIIHHOMY
nporpaMyBaHHi. oro Mera — HepeTBOPHTH pO3NOMiNGHUK mam’aTi Ta GC Ha
BY3bKE MICIIE JJI1 BUMIPIOBAHHS iX €(DEKTUBHOCTI, ajie HACIPaB/i I[LOTO HIKOJU HE
BIJIOYBA€ETHCSI, 1 HABITh AKIIO OOMEXEHHS MPOAYKTUBHOCTI PO3MOALIBHHUKA I1aM STl

OyIyTh JIOCSTHYTI, y Bac € psii O0XiTHUX MUISAXIB JIs1 BUPIIIEHHS 1i€l mpoonemu [3].

Kpim Toro, GC TecT He BUKOPUCTOBYE 3aKpiMieHl 00’ €KTH, TOMY MOBHICTIO
irHOpye oane 3 kimodoBux nokpamenb y .NET 5 GC, a came — cnemiaibHy Kydy

3aKpITJICHUX 00’ €KTIB.

1.5 BucHoBoOK
OTxe, MOXKHA JIIMTH BUCHOBKIB, 110 BUCOKA MPOYKTUBHICTH poooTh .NET 5,
yHidikamis tiarpopmu, Bukopuctanus C# 9.0 cranu roJoBHUMH TpPUYMHAMU

OHOBJICHHS CTYJIEHTCHKOTO iHTEepdeiicy cuctemu Triton 1o maHoi Bepcii.

TectyBanns podotu .NET 5 moxasano, mo BHCOKa MPOAYKTHBHICTH OyJia
nocsrHeHa 3aBasgku 3MmiHam y Garbage Collector, mo mpusBenu 10 3MEHIICHHS
KUIBKOCT1 aJIOKAIllii Ta TPUCKOPEHHS 30upaHHs cMiTTs. Jlo pedi, BCl 1i 3MiHU
3MIMCHIOIOTHCS 0fHOYacHO 3 nepenucyBanHsIM GC Ha C#, a 3HaUUTh, HOTO KOJI CTa€e

KyAH JOCTYIHIIIUM, 3pO3yMUTIIINM 1 O€3MeYHIIINM.
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Takox 3minn TopkHymucs JIT kommisiii, aCHHXpOHHOCTI Ta OaraTbox
MeTo/iB 6a30Boi 0i10m10TekH. Lle cTocyeThes METOAIB, 110 MPALIOIOTh 3 PSIAKAMH,
peryJIIipHUMU BUpa3aMu Ta, 10 0COOJIMBO BaXKIIUBO, 3 KOJEKIIISIMU Ta cepiai3alli€io

JSON.

Yei mi 3MIHM Yy TPUCKOpPEHHI pobotn  (perimMBopka, 30UIbIICHHS
MOJKJIMBOCTEH pOOOTH 3 IHIIMMU TUIaTHOpMaMu, 3pO3yMiJie Ta IPOCTE OHOBIICHHS
pPOOHTH HEOOXITHUM TIepeXiJ CTyACHTCHKOTO iHTepdeiicy cuctemu Triton mo OirbI
HOBIIIOT Bepcil B MEpIIy Yepry s MOJAajbIlIol NIATPUMKH Ta PO3POOKH JaHOTO
OPOAYKTY IHIIMMH PO3POOHMKAMHU Ta BHUKOPHCTAHHSIM HOBHUX IHCTPYMEHTIB

po3pooku .NET 5.
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PO3/ILI 2

«YJIOCKOHAJIEHHS CTYJJEHTCBKOI'O IHTEP®ENUCY
CUCTEMMU TRITON»

2.1 IlmanyBaHHsI pO3pO0KH, MOCTAHOBKA I'OJIOBHHX 3a/a4

CryneHtcbkuii inTepdeiic cuctemu Triton — e Mikpocepsic, 1o
BUKOpucTOBYE Ut aBTeHTr(dikamii Active Directory/LDAP ta 3untye i 3anmucye
indopmMmariito y 2 6a3u nanux: TritonDatabase Ta TritonStudentDatabase, cam
solution ckmagaetnes 3 3 mpoektiB — ADHelpersLib (LDAP 6ioaioreka), Site —
dbpoHTeHT YacTHHA Ta KOHTpoJiepH, TritonStudentModel — moneni 6a3u maHux,

KOHTPOJICPH Ta IpOoIeIypH s 3B’ 513Ky 3 TritonDatabase.

s =1 Solution TritonStudent’ (3 of 3 projects)
b & [c=] ADHelpersLib

b &= Site
P &[] TritonStudentModel

Puc.2.1. Solution TritonStudent

SMTP Server v\ E

fres] 7 TritonDatabase
E Read/Writes (Container: Ms Sql)
: [EF] L —
E e —

Active Directory/LDAP 4——;223——— TritonStudent

(Container: NET 5)

Read/Writes
[EF]

TritonStudentDatabase
(Container: Ms Sql)

..............................................................................................

Puc.2.2. Cxema pobomu mixkpocepsicy cmyoeHmcbkoeo iHmepghelicy cucmemu

Triton
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VY mporieci JOCIKEHHS poOOTH CepBicy, Oepydu 10 yBaru rojloBHI MOTpeOon
KOPHCTYBauiB Ta JUIs TOJICTIICHHS PO3pOOKH iHTepdeiicy B MalOyTHbOMY OyJio
OPUMHATO PIMICHHS 3YMUHUTHCh Ha TaKOMYy TMEpeNiKy HEOOXITHUX 3MIiH AJis

IHoJaJIbIIOIro KOM(bOpTHOI‘O BUKOPHUCTAHHA JOJATKY.

1. OnoButu cepsic a0 .Net 5.0. Ta Entity Framework Core g0 5.0 Bepcii.
2. Honmatu aBrenTHdikamito gyepe3 LDAP cepsic.
3. i agmiHICTpaTopiB JOJATH BIAOOPaKEHHS
- TIaHEJ 3aIIUTIB 3 MMariHaiicro;
- IaHeJl MOMUWJIOK 3 MariHalji€eo;
- MOXJMBICTh JOJIaBaTH, BUJAIATH, pelAaryBaTd HOBUHU 3
JIOTYBaHHSIM.
4. ]Jlns CTyZeHTIB 1OAATH BiAOOpaKeHHS:
- BUOOpPY JUCIUILIIH,
- BUIBHOT'O BUOOPY JUCUUILTIH,
- BUOOpY crienianizaiiii;
- HaBYAJIBHOTO TUIAHY;
- TMPaKTHKH,
- JIep)KaBHUX aTeCTaIlli;

5. Jlomatu MOXJIUBICTH 3MIHH HOMEpPY TeneoHa i1 KOPUCTyBaya.

2.2 Apxitekrtypa TritonStudent

Jns BukopucTanns aBTeHTrdikamnii yepe3 LDAP no solution TritonStudent
Oyno momano HoBuid ipoekT ADHelpersLib, skuii nani BUKOPHCTOBYEThCS K
0i6moTeka y mpoekTi Site yepes sikuil BiI0OYBa€ThCSI BCTAHOBIICHHS 3B’ SI3KY 3

cepicom LDAP uyepe3 koHTposiep mpu BXO1 KOPUCTyBaya.
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BlockorBiscipline [l ControlType v
Class Cluss Class

Disciplineselecti.. ¥ fcTs ¥ Error v
Clss Class Class

Markslist ¥ MarkType ¥ MigratianH

Class Class Class

listary
Values ¥

Puc.2.3. Jliacpama xnacis TritonStudentModel

Ha giarpami 300pakeHo Bci Service, e 00poOIIsSIFOThCA JJaHl Ta Mojieli 6a3u

TaHUX.

BlockOf Discipline ¥ ControlType ¥ Course ¥ Cycle ¥ DisciplineChange ¥ DisciplineFacult... ¥ DisciplineFacult... ¥
Class Class Class Class Class Class Class
DisciplineSelecti... ¥ ECTS ¥ Error ¥ Faculty ¥ Grant ¥ Group ¥ Mark ¥
Class Class Class Class Class Class Class
MarksList ¥ MarkType ¥ MigrationHistory ¥ News ¥ RawQueryExten... ¥ Recommendation ¥ Regression W
Class Class Class Class Static Class Class Class

Request ¥ Role ¥ SemesterZValues ¥ Speciality ¥ Specialization ¥ SpecializationSe... ¥
Class Class Class Class Class Class

StudentZValues ¥ StudyProgram ¥ Support ¥ Syllabus ¥ SyllabusGovAtte... ¥ SyllabusPractise ¥ TritonContext ¥
Class Class Class Class Class Class Class
=+ DbContext

TritonInterface ¥ TritonStudentCo... ¥ TritonUser ¥ Type ¥ User ¥ UserRole ¥ ZValue ¥
Class Class Class Class Class Class Class
= DbContext

Puc.2.4. Jliaepama xnacie mooeneii 6azu oanux Tpumona

Bnache crynentcekuil inTepdeiic cucteMu Triton BUKOPUCTOBYE JJIsl CBOET
pob6otu 2 6a3u nanux TritonContext Ta O1abin HOBIimry TritonStudentContext. J{ms
po6otu 3 nanumMu BUKopucToByeThesl Entity Framework Core 5.0. IIpote mus

oinb1 ctapimoi TritonContext BUKOPUCTOBYIOTHCS Sql 3anTUTH K1acy
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TritonInteface, e naHi 06pOOIAIOTHCS 32 JONMOMOT00 (DYHKIIINA Ta MPOLEAYP Y

0a3l Ja”ux.

Error ¥ MigrationHistory % News ¥ Recommendation ¥
Class Class Class Class

Regression ¥ Request ¥ Role ¥ Support ¥
Class Class Class Class

Type ¥ User ¥ UserRole ¥

Class Class Class

Puc.2.5. Jliaezpama knacie mooeneti bazu oanux TritonStudentContext

TritonStudentContext GinbI HOBilIa 0a3a MaHUX, CEPBIC MPAIIOE 3 HEKO 3a

nonomorotro Entity Framework Core 5.0. Ha niarpami 300pakeHi kjiacu JaHoi 0a3u:

e User — kiac KOpUCTYBauiB.

e UserRole — kiac Bcix KOpHCTyBauiB Ta IXHIX poJieH.

e Type — kiac AOBIJHUK, TUM 3aMUTY: BIJHOBJICHHS MOIITH.

e Support — kirac 3anuTiB, IEPEITiK BCiX aKTUBHUX 3aITUTIB.

e Role — kmac AOBIIHUK, pOJI KOPHCTYBadiB: aJMiHICTpaTop, CTapoCTa,
CTY/ICHT.

e Request — kiac BiMOBIICH, MEPETIK BCIX BIAMOBIEH Ha BITHOBJICHHS MOIITH.

e Regression — ki1ac AUCIMILIIH Ta perpecii.

e Recommendation — kj1ac peKOMeHIAII{ TUCIUTUTIH IS CTYICHTIB.

e News — kJ1ac HOBUH, TIEPEJTiK BCIX I0JaHUX HOBUH.

e Error — xirac moMuiIoOK, Mepesik BCiX MOMUIOK CEpPBiCY.

e MigrationHistory — mirpartii.
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Error MigrationHistory # News

Cl Cl Cl.
& = i Recommendation #A UserRole

Class Class
4 Properties 4 Properties 4 Properties
ExceptionType & ContextKey Author 4 Properties 4 Properties
Id & Migrationid Body CourseNewld F Role
IsActive K Model Date Discipline F Roleld
LastDate & ProductVersion Id Factors Fo User
Message IsDeleted Facultyld F Userld
Parameters Request Title Id
Referef Class
RequestType
StackTrace 4 Properties
User
Userld

Possibility

Role SemesterTypeld

Class Specialityld

Studentld
StudyProgramld

AlternativeEmail

Yrrererrererer

EmailVerificatio...

Yrrerherrerhr

4 Properties 4 Properties

FullMame
I K ud F AduserName

K MName
K Request
Password & Userkole Class

o~
F
F
Role 4 Methods & id
2
F
¥
»

Regression AlternativeEmail

Class

IsEmailVerificat...
Error

Legin Support

FirstName
4 Properties

Discipline Roleld @ Role 4 Properties PhoneNumber
SendToTriton

Studentld

Studentld
Support

UserFullName
J UserRole

4 Methods

Factors Comment

Faculty

Id TritonRequestld
RegressionOrder Type

Class

DateAdd
Id
IsActive
ToUserld
TypeSupportld @ User
User

Userld

Yrerrerererrherrerrr

Speciality

StudyPrograms .
TestError 4 (Erai=
Weights F d

K Name

Yrerrrery
Yrrherhrhertr

Puc.2.6. Poswupena diacpama xnacie mooeneti 6azu oanux TritonStudentContext

pasom 3 nOJAIMU, MemodaMu, B81ACMUBOCMSIMU KNACIB

st po6otu 3 TritonContext sik Oyi0 ckazaHO paHillle BUKOPUCTOBYETHCS
kiac TritonInterface 3 sql 3anuTamu Ta nonomixkHuil kiac aupekropii Utils

RawQueryExtensions.

BlockOfDiscipline ¥ ControlType ¥ Course ¥ Cycle ¥ DisciplineChange ¥ DisciplineFacult... ¥
Class. Class Class Class Class Class
DisciplineFacult... ¥ DisciplineSelecti... ¥ Faculty ¥ Grant ¥ Group ¥ Mark ¥
Class. Class Class Class Class Class
MarksList ¥ MarkType ¥ S Values ¥ Speciali ¥ Specialization ¥ SpecializationSe... ¥
Class Class Class Class Class Class

Student ¥ StudentZValues ¥ StudyProgram ¥ Syllabus ¥ Sy Atte... ¥ actise ¥
Class Class Class Class Class Class

TritonUser ¥ ZValue ¥

Class Class

Puc.2.7. Jliaecpama knacis TritonContext
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Class

TritonInterface

4 Methods

4 Fields

_tritonCix

ChangeDiscipline
DeleteDisciplineChange
DeleteDisciplineSelections

DeleteSpecializationSelection

GetStudentCourse
GetStudentCourseMew
GetStudentFaculty
GetStudentFacultyld
GetStudentGrant
GetStudentGroup

Dispose

GetStudentGroupld
GetStudentGrouplist
GetStudentMarks
GetStudentMarksLists
GetStudentsByGroup
GetStudentSpeciality

ExecuteSglReturninglnt
ExecuteSqlReturningintinResultSet
GetBlockOfDiscipline

®  GetBlocksCOfDiscipline

®  GetBlocksCfDisciplineByBlock

©  GetBlocksCiDisciplineBySyllabus
7 GetControlType

L)

¢ GetControlTypes GetStudentStudyProgram
2 GetControlTypesString GetStudentSyllabus
GetCourses GetStudentSyllabusld
GetCycl
el GetSyllabus
GetDiscipline

GetSyllabusesByFaculty
GetSyllabusGovAttestations
GetSyllabusPractises

GetDisciplineChanges
GetDisciplineFacultativeBySyllabus

GetDisciplineFacultativeSemesters

GetDisciplines SelectDiscipline
GetDisciplineSelecti e
erip neseleetions SelectNewSpecialization
GetFaculties o
®  GetGroupsByFacultyAndCourse SelectSpecialization
¢ GetSendTo SendRequestTaTriton

o GetSpecializations Trtonlnterface
®  GetSpecializationSelection

o GetStudent

Puc.2.8. Jliaecpama xnacy Tritonlnterface 3 Oocmynnumu noasamu, mMemooamu,

saacmueocmAamu

Jns poGotu 3 ngaHuMu Ha OEKOBIM YacTWHI B JUPEKTOpii Services
BHUKOPHCTOBYIOTBCS CEPBICH, 11€ BJIIACHE CEPBIC HACHIIAHH JUCTiB — ServiceEmail,
cepBic OOpOoOKM HOBMH, a caMme iX BHUJAJCHHS, pEAaryBaHHsS, OHOBJICHHS —

ServiceNews.

Cepgic xenryBaHHs naposieit — ServiceMembership, 06poOka moMuIoK —
ServiceError, 6aThKiBChbKUIA HacTiAyBaHui ki1ac — MyServiceBase, cepBic
pexomenpaniii — ServiceRecommendation, cepBic BiJHOBIEHHS MOIITH, TTAPOJIIO,
jorina — ServiceRecovery, cepsic 3anuTiB — ServiceRequest, ServiceStudent — st
00poOKkH JaHKX cTyaeHTiB, ServiceStudentSelection — mis HaBuaabHOT iHGOPMAITIT

CTy/ICHTA.
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ServiceStudents... A
Coara

Puc.2.9. Jliaecpama knacis cepsicie TritonStudentModel

2.3 OHOBJIEHHSI CTYJAeHTCbKOro iHTepdeiicy cucremu Triton mo .Net 5.0 Ta
Entity Framework Core g0 5.0 Bepcii.
Omnogneno Bepciro SDK g0 Bepcii 5.0.0:

{

"sdk": {
- "version": "3.1.200"
+ "version": "5.0.100"

}
[Ticnst mporo OyJj0 BMKOHAHO OHOBJICHHS ITUIHOBOI Tuiatdopmu y (aitnax

CSproj mo Bepcii Net5.0 Ta OHOBIICHHS 1HINKX MMAKETIB JIJIsT CYMICHOCTI.

Site.csproj — d¢poHTeHn dYacTMHA TPOEKTy Views 3 MOACIsIMH Ta

KOHTpOJIEpaMH, HOTO IIJILOBUM (paiii miciss OHOBJICHHS .

<Project Sdk="Microsoft.NET.Sdk.Web" >
<PropertyGroup >
<TargetFramework >net5.0</TargetFramework >
<AspNetCoreHostingModel>InProcess</AspNetCoreHostingModel>
<UserSecretsId>024600f1-4c4a-49f2-96ef-
b7586a%9a4e62</UserSecretsId>

</PropertyGroup>
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<ItemGroup>
<PackageReference
Include="Google.Apis.Admin.Directory.directory v1"
Version="1.55.0.2490" />
<PackageReference
Include="Microsoft.AspNetCore.Diagnostics.EntityFrameworkCore"
Version="5.0.11" />
<PackageReference Include="Microsoft.AspNetCore.Identity.UI"
Version="5.0.11" />
<PackageReference
Include="Microsoft.AspNetCore.Mvc.Newtonsoftdson"
Version="5.0.11" />
<PackageReference
Include="Microsoft.EntityFrameworkCore.Proxies" Version="5.0.11"
/>
<PackageReference
Include="Microsoft.VisualStudio.Web.CodeGeneration.Design"
Version="5.0.2" />
<PackageReference Include="X.PagedList.Mvc.Core"
Version="8.1.0" />
</ItemGroup>
<ItemGroup>
<Folder Include="wwwroot\" />
<Folder Include="Certificates\" />
</ItemGroup>
<ItemGroup>
<ProjectReference
Include="..\ADHelpersLib\ADHelpersLib.csproj" />
<ProjectReference
Include="..\TritonStudentModel\TritonStudentModel.csproj" />
</ItemGroup>

</Project>
TritonStudentModel.csproj — moaens BigmoBiganbHa 3a poOOTYy 3 0a3010
JJAHUX, BKJIIOYA€ CEpBicHM, Mojedi 0a3u JaHUX, MOro IMUIHOBUN (dail micis

OHOBJICHHSI.
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<Project Sdk="Microsoft.NET.Sdk">
<PropertyGroup>
<TargetFramework>net5.0</TargetFramework>
</PropertyGroup>
<ItemGroup>
<PackageReference Include="Accord.Statistics"
Version="3.8.0" />
<PackageReference
Include="Microsoft.AspNetCore.Http.Abstractions" Version="2.2.0"
/>
<PackageReference Include="Microsoft.EntityFrameworkCore"
Version="5.0.11" />
<PackageReference
Include="Microsoft.EntityFrameworkCore.Relational"
Version="5.0.11" />
<PackageReference
Include="Microsoft.EntityFrameworkCore.SglServer"
Version="5.0.11" />
<PackageReference
Include="Microsoft.EntityFrameworkCore.SqglServer.Design"
Version="1.1.6" />
</ItemGroup>

</Project>

VY TritonStudentModel 6yno oapa3y onosieno Entity Framework Core no 5
Bepcii 11 poboTu 3 623010 JTaHKX.

Hanmi  Oyno 3amineHo wMerogu HasName() -> HasDatabaseName(),
UseDatabaseErrorPage() -> AddDatabaseDeveloperPageExceptionFilter() mus
CYMICHICTIO 3 HOBOIO BEpCI€I0.

2.3.1 BunpaByieHHs 6ariB micJisi OHOBJIEHHS

[Ticns onoBnenns a0 .NET 5, xopucrtytounch O(]iiiHOI 1HCTPYKIIEIO
Microsoft, Bce oqHO BUHMKIIAa HU3Ka 0ariB 3B’ s13aHUX 3 B3a€EMOLICIO 3 023010 TaHUX,
e OyiM sK BiacHE BigoOpakeHHs iHdopMalii aJjisg CTYJEHTIB, TaK 1 OHOBJICHHS

nanux yepes Entity Framework.
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OnuH 3 Takux OyB 3B’sA3aHUM 3 PEKYPCIEI0 1 BUPIIIMBCS BUKIUKOM METOY

GetCourses() uepe3 00’exT kiacy TritonInterface.

2.3.1.1 SqlQuery
Hactynuuit 6ar OyB Ouibll 00’€MHINIMN Yy BHUpIIIECHI, YacTHHA JIOTIKU
MIPOCKTY B BUIJIAII 30epeKeHUX Mpolieayp Oyia peanizoBana B 6a3i qanux MS SQL
Server. Li 30epekeHi mporeaAypH MPaIIOIOTh TaK, IO MMOBEPTAIOTh PE3YJIhTAT HE K

xon mosepHeHHs (RETURN @result) a gepes omumnounuii matacer (SELECT
@result).

Jlo mirpanii 3 .Net Core 3.1 ta Entity Framework Core 3.1 na .Net 5 ta Entity

Framework Core 5 mparroBaia KOHCTPYKIIis:

db.Database.SglQuery<int> ("EXECUTE BlahReturningInt pl,
p2") .FirstOrDefault ()

[Tpote B Entity Framework Core memosxiuBo ctBoputr SQlQuery Ha nmpocTuii
THUII pe3yJibTaTra, 000B’3KOBO MOTPIOHO BU3HAUYMTH Ki1ac Mojeii. JlJig BUpIIIEHHS
Oarn Mo)kHa OyJIO BU3HAYMTH MOJICNb 3 OJHOTO IOJIs, aje TOAl MOTpiOHE TOYHE

CHIBIA/IIHHA HA3B KOJIOHKHU, MPOTE TaKe pilieHHs 0yJI0 HEOLIIBHUM apXITEKTYPHO.

B pesyabrari OyB nomanuii cratuuHmid kiac RawQueryExtensions, skwuii

MOBUHEH OYB BUPIIIUTU JJaHY MPOOIIEMY:

public static class RawQueryExtensions
{
public static List<T> ExecuteSglRawWithResultSet<T>(this
DatabaseFacade databaseFacade,
string sgl, IEnumerable<object> parameters,
Func<DbDataReader, T> map)
{
var dependencies =
(IRelationalDatabaseFacadeDependencies) ( (IDatabaseFacadeDependen
ciesAccessor)databaseFacade) .Dependencies;

using
(dependencies.ConcurrencyDetector.EnterCriticalSection())

{
var rawSglCommand =
dependencies.RawSglCommandBuilder.Build(sgl, parameters);
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using (var result =
rawSglCommand.RelationalCommand.ExecuteReader (
new
RelationalCommandParameterObject (dependencies.RelationalConnecti
on,
rawSglCommand.ParameterValues, null,

( (IDatabaseFacadeDependenciesAccessor)databaseFacade) .Context,
dependencies.CommandLogger)

))

var entities = new List<T>();
while (result.Read())

{
entities.Add (map (result.DbDataReader)) ;

}

return entities;

}

public static List<T> SglQuery<T>(this DatabaseFacade
databaseFacade, string sglQuery, params object[] parameters)

{
return ExecuteSglRawWithResultSet<T> (databaseFacade,

sglQuery, parameters, (record) =>

{

var obj = Activator.Createlnstance<T>();
for(int i = 0; 1 < record.FieldCount; i++)
{
var prop =
obj.GetType () .GetProperty (record.GetName (i) ) ;
if(prop != null)

{
prop.SetValue (obj,

object.Equals (record[i], DBNull.Value) ? null : record[il]);
}
}
return obj;
)i
}

public static List<TEntity> SglQuery<TEntity>(this
DbSet<TEntity> dbSet, string sqglQuery, params object|[]
parameters) where TEntity: class
{
var context =
dbSet.GetService<ICurrentDbContext> () .Context;
return SglQuery<TEntity> (context.Database, sglQuery,
parameters) ;
}
}
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MeTtoau kiacy RawQueryExtensions BukirkaroThes B kiaci Tritoninterface,
ne Bukiaukaetwcs partial class TritonContext 6a3u manmx TritonStudent 3 skoro

BCTAHOBJIIOETHCSA 3B’ I30K.
RawQueryExtensions ckiagaeTbcsi 3 TpPhOX CTATUIHUX METOJIIB!

« public static List<T> ExecuteSglRawWithResultSet<T>(this
DatabaseFacade databaseFacade, string sql, IEnumerable<object>
parameters, Func<DbDataReader, T> map)

« public static List<T> SqlQuery<T>(this DatabaseFacade databaseFacade,
string sqlQuery, params object[] parameters)

« public static List<TEntity> SqlQuery<TEntity>(this DbSet<TEntity> dbSet,

string sqlQuery, params object[] parameters) where TEntity: class

Merop, AKUN B pe3ynbTari BUPIIIUB JaHy Oary
ExecuteSqlRawWithResultSet(), i#oro MoxHa MiIKIIOYUTH OO TMPOEKTYy Ta

BUKOHYAaTH 3alpOCH, 1110 TOBEPTAIOTh Oyb-5K1 1aTaCeTH.

Sk npuknax meron ExecuteSqlReturninglintinResultSet(), mo Bukiukae

ExecuteSqlRawWithResultSet() i peanizopanuii B TritonInterface:

private int ExecuteSglReturningIntInResultSet (string
query, params object[] parameters)
{
string gs = string.Format ("EXECUTE {0}", query):
return
_tritonCtx.Database.ExecuteSglRawWithResultSet (gs, parameters, x
=> (int)x[0]) .FirstOrDefault () ;

}

I sax IMpUKJIagd BUKOPUCTAHHA JAHOIr0 MCTOAY AJIA OTPMMAHHS AJaHUX 3 0aszu

JAHUX Yepe3 MPOILEeAypH:

public int SelectSpecialization(int selectionId, int
specializationId)
=>

ExecuteSglReturningIntInResultSet (" [TritonStudent].SelectSpecial

ization {0}, {1}", selectionId, specializationId);
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2.3.1.2 ServiceEmail

Jns BumpaBieHHS Oary 3 BIAMNPAaBKOK JIMCTIB OYyJIO BHECEHO 3MIHHU B
HomeController y Post meTton EmailReset(), mo 3HaxomuTh B mpoekTi Site Ta

JI0J1aHO aKkTyanbHl smtp credentials y ServiceEmail() — meTon HajicunaHHs JTUCTIB

TritonStudentModel.

ServiceEmail:

public class ServiceEmail : MyServiceBase
{
public static void SendEmail (string[] To, string
Subject, string Text)
{
try
{
SmtpClient smtp = new SmtpClient("", 587);
smtp.Credentials = new NetworkCredential ("",

"");

MailMessage Message = new MailMessage() ;

Message.From = new
MailAddress ("help+triton@knu.ua") ;

foreach (var em in To)
{
Message.To.Add (new MailAddress (em)) ;
}
Message.Subject = Subject;
Message.Body = Text;

smtp.Send (Message) ;

}

catch (Exception)

{

}
}
public static void SendEmail (string To, string Subject,

string Text)

{

SendEmail (new string[] { To }, Subject, Text);
}

EmailReset:
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[HttpPost]
public IActionResult EmailReset (pmEmailReset pm)

{

var emailResetRequest = GetEmailResetRequest ()

if (emailResetRequest == null)
return RedirectToAction("SessionTimeOut") ;

if (ModelState.IsValid)
{

if (pm.Password == null)
ModelState.AddModelError ("Password", "Iloje €
oboB'4g3K0OBMM IO 3anoBHeHA.") ;
else 1if
(! (servAD.ADAuthenticateUser (servMembership.GetUser () .AduserName

, pm.Password)))
ModelState.AddModelError ("Password",
"HenpaBuibHUNM OapoJib.") ;
if (ModelState.IsValid)
{
emailResetRequest = new EmailResetRequest
{
AlternativeEmail = pm.AlternativeEmail,
EmailVerificationCode =
string.Concat (ServiceMembership.Encode (pm.AlternativeEmail,
2) .Select (x => x.ToString("X2")))
};

SaveEmailResetRequest (emailResetRequest) ;

var altemail =
emailResetRequest.AlternativeEmail;

var code =
emailResetRequest.EmailVerificationCode;

Task.Factory.StartNew (() => {
ServiceEmail.SendEmail (altemail, "Kon mnepeBipkM ajibTEPHATUBHOIL
nomTu", code); });

return RedirectToAction ("EmailValidation");
}
}

return View (pm) ;

}

Otxe maemo Bianosinny MV C Mozens npy HaJCHIIaHHI JIUCTIB:

Settings(view) -> HomeController(EmailReset()) -> ServiceEmail(smtp

3anut) -> SMTP cepsep.

[Ipy 3MiHHI TOWITH Yy HAJAINITYBaHHSAX VIEW MOJIEJb 3BEPTAETHCA [0

koHTpoJsiepa Post meroma EmailReset()), sikuit mepeBipsie mapoib KOpHCTyBaua,
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SKIO BIpHUM TO POpMYEThCS KOJ MepeBipku Ta uyepe3 Mero SendEmail() kmacy
ServiceEmail nupekTopii Services Hajcunaerbes 10 BHyTpitmHboro SMTP cepsepy,
credentials sikoro Bkazani y ServiceEmail, mami cepBep Hajacuiae JHUCT Ha

MOMEPETHIO MOIITY 1 MiC/IsI BUKOHYETHCS MEPEHANpPABIECHHS Ha MEPEBIPKY JaHOTO
KOAY:

RedirectToAction ("EmailValidation")

Meton SendEmail() meperpy»xenuii, o6 cTpoky TO IepeTBOPUTH B MAacHB

CTpOK 1 Toaaty sk aapec Bimnpaku B MailMessage Message:

foreach (var em in To)

{
Message.To.Add (new MailAddress (em)) ;

}
2.4 LDAP aBTenTHdikamis
Hns  aBrentudikamii  BuKOpHcTOBYeThcst  OiOmioteka ADHelpersLib,
CKIamaeThes 3 myosiunoro kiacy ADHelper, skuii peanizye inrepdeiic IADHelper

ta Gadpuxu ADHelperFactory ais BctanoBieHHs 3B’ 513Ky 3 cepBicom LDAP.

[lepexin Ha LDAP OyB BumyIieHuM y 3B’s13Ky 3 oHOBJIeHHSM 70 .NET 5 ta
NOTEHIIIHHUM posropTranHsaM y cuctemi Kubernetes, tomy 3abesnedyBaTu
aBTCHTU(IKAII0O 3a CTapoOl0 CXeMOw BOymoBaHuMH 3acobamu Windows, o

BKJIIOUEHa J10 1oMeny AD, OyJ10 HEMOXKIIHBO.

ADHelperFactory:

public class ADHelperFactory
{
private static Dictionary<string, IADHelper> adHelpers =
new Dictionary<string, IADHelper>();
public static IADHelper CreateADHelper (string
connectionString)
{
lock (adHelpers)
{
if (!adHelpers.ContainsKey (connectionString))
{
adHelpers.Add (connectionString, new
ADHelper (connectionString)) ;

}
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return adHelpers|[connectionString];

ADHelperFactory cknamaerscs 3 meromy CreateADHelper() ta crmoBHuKa
adHelpers. Meton CreateADHelper() Bukonye O0j0KyBaHHS 3’€JIHAaHHS Yepe3
ormepatop loCK Ta mepeBipse UYMW CIOBHMK BKIIOYaE B COOl TMOCHJIAHHS

(connectionString), skimo HeMae, TO I0JA€ HOro CIOBHHK.

IADHelper:

public interface IADHelper
{
bool CreateUserAccount (string username, string password,
string displayName = null, string ouPath = "ou=Users");
bool IsLoginFree(string user login);
bool ResetUserPassword(string username, string
new password) ;
bool ChangeUserPassword(string username, string
oldPassword, string newPassword) ;
bool IsUserInGroup (string username, string group name);
bool AddUserToGroup (string username, string group_ name);
bool RemoveUserFromGroup (string username, string
group name) ;
bool AuthenticateUser (string username, string password) ;
string GetNetbiosLoginName (string username) ;
string GetUserAttribute (string username, string
attribute);
bool SetUserAttribute(string username, string attribute,
string value);
bool DeleteUserAttribute(string username, string
attribute);
bool UserHasMailbox(string username) ;
string GetUserMailboxAddress (string username) ;
KeyValuePair<string, string>?
GetDistributionGroup (string alias);
bool CreateDistributionGroup(string alias, string name,
string ouPath) ;
bool DeleteDistributionGroup (string alias);
}
}

IADHelper — inTepdeiic, mo peanizoBanuii B kiaaci ADHelper uepes sikuit
B1JI0YBaIOThCSI TOJIOBHI orepalii mo po6oti 3 cepBicom LDAP. Ile ctBopenHs

aKKayHTa, epeBipKa Ha BUIbHUI JIOT1H, CKUIaHHS IapOoJisi, 3MiHA [apoJis, epeBipka
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qh I03€p BXOAWUTb A0 TIPyIH, AO0AABAHHA Ta BHAAJICHHA O3€pa 3 TIPYIIH,

ayTeHTU(DIKaIIS 1 TaK J1aJi.

Jami 6i6motexa ADHelpersLib immopryerbest 1o Site Ta BAKOPUCTOBYETHCS
npu aBTeHTU(IKAIIIT:

<ProjectReference

Include="..\ADHelpersLib\ADHelpersLib.csproj" />

2.5 Intepdeiic agminicTpaTopa
2.5.1 IlepeBipka poJii kKopucTyBaya
[TepeBipka posi KOpUCTyBaya BUKOHYEThCS 4yepe3 aTpuOyT aBTOpH3allli Ha
(GpOHTEHT YacTUHI I BiIOOpaXEHHSI €JIEMEHTY KOPHUCTYBaIlbKOTO 1HTEpdency

HaIpUKJIaJ KHOIIKH, Ta OCKEH]] YaCTHUHI TaKOXK uepe3 aTpulOyTH y KOHTpoJIepax:
[Authorize (Roles = "5")]

@if (User.IsInRole("5"))

Astopuzaiist B ASP.NET konTposmoeTbes 3a qonnomororo AuthorizeAttribute
Ta BU3HAYEHUX MapameTpiB, MEPEBIPKY SIKUX BiH OyJie BUKOHYBaTH, B HAIIOMY
BUIIAJIKY € TPH POJIL JIJIsl IEPEBIPKU: cTapocTa — 1, aAMIHICTpaTop — 5, CTyIeHT — 2.
[Tpu 3actocyBanHi atpubyta [Authorize] mo xonTponepa, aii un Razor cTOpiHKH,
SKIIO KOPUCTYBad HE MPHUIIIOB MEPEBIPKY, TO AOCTYI 0 JAaHUX KOMIIOHEHTIB

O0OMEKYEThCSI.

2.5.2 Tlarinanis
Jns marinamii gomano myoOmunuii kinac PageViewModel y nupektopiro
Models npoexty Site, BkazaTH MiHIMaJbHY K-CTh BiJOOpaKyBaHUX €JIEMEHTIB
noTpiOHO uepe3 moje pageSize. Brnactuicte HasNextPage mepeBipsic HasBHICTh
HAcTynmHOI cropinku, HasPreviousPage mepeBipsie HasSBHICTH MOMEPEIHBOT

CTOPIHKH.

public class PageViewModel

{
public int TotalPages { get; private set; }
public int PageNumber { get; private set; }
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public PageViewModel (int pageNumber, int count, int
pageSize)
{
PageNumber = pageNumber;
TotalPages (int)Math.Ceiling (count /
(double)pageSize);
}

public bool HasPreviousPage
{

get

{

return (PageNumber > 1);
}
}

public bool HasNextPage
{

get

{

return (PageNumber < TotalPages);

}

2.5.3 [1aHeab 3anuTiB
[Tanenp 3amuTiB ckiaamaerbes 3 LOokSupports cropinku gomaHoi B

nupexropito Home ta meroma IActionResult LookSupports.

LookSupports.cshtml:

@using Site.Models

@model IndexViewModel
@addTagHelper *, Microsoft.AspNetCore.Mvc.TagHelpers

@{
ViewBag.Title = "3anutu";

}

<script src="~/Scripts/jguery-1.10.2.min.js"></script >
<script src="~/Scripts/LookSupports.js"></script >
<h2>3annTnu</h2>
<div class="well bs-component">
@using (Html.BeginForm())
{
<table class="table">
<thead>
<tr>
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<th
width="30px">@Html.CheckBox ("checkedAll", false, new { title =
"BigMiTHTM yci"™ })</th>
<th class="text-center">3anurnu</th>
<th width="40px">Iara</th>
</tr>
</thead>
<tbody>
@for (int i = 0; 1 < Model.Supports.Count; ++1i)
{
@Html.HiddenFor (m =>
Model . Supports[i].SupportId)
@Html.HiddenFor (m =>
Model . Supports[i] .Comment)
@Html.HiddenFor (m =>
Model.Supports[i] .DateAdd)

<tr>
<td>@Html.CheckBoxFor (m =>
Model.Supports[i] .Checked, new { title = "BimMiTurm sgax
3pobsiene", @class = "checkbox" })</td>

<td>@Model.Supports[i] .Comment</td>
<td>@Model.Supports[i].DateAdd</td>

</tr>
}
</tbody>
</table>
if (Model.Supports.Count != 0)

{
<center><input type="submit" value="3abikcysaTtu
BMKOHaHl sanuru" class="btn btn-success" /></center>
}
else
{
<center><a href="/" class="btn btn-
success">Hasan</a></center>
}
@if (Model.PageViewModel.HasPreviousPage)
{
<a asp-action="LookSupports"
asp-route-page="(@ (Model.PageViewModel .PageNumber

class="btn btn-outline-dark">
<i class="glyphicon glyphicon-chevron-left"></1i>
Hazan

</a>

@if (Model.PageViewModel.HasNextPage)

<a asp-action="LookSupports"
asp-route-page="@ (Model.PageViewModel.PageNumber
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class="btn btn-outline-dark">
Brniepen
<i class="glyphicon glyphicon-chevron-
right"></i>
</a>
}
}

</div>

| ActionResult LookSupports:

[Authorize (Roles = "1, 5")]
public TActionResult LookSupports(string login, int page

{
int pageSize = 20;
int studentId =
serRec.GetStudentIdByLogin (User.Identity.Name) ;
int roleld =
serRec.GetUserRolelIdByLogin (User.Identity.Name) ;
if (studentId !'= 0 && roleId == 1)
{
List<Support> supports =
serRec.GetSupportsForStudentId(studentId, 1);
int supportsCount = supports.Count();
supports = supports.Skip((page - 1) *
pageSize) .Take (pageSize) .ToList () ;
List<pmSupport> pmSups = new List<pmSupport>();
foreach (Support support in supports)
pmSups.Add (new pmSupport { Supportld =
support.Id, Checked = false, Comment = support.Comment, DateAdd
= support.DateAdd.Date.ToString ("d") 1}):;
PageViewModel pageViewModel = new
PageViewModel (supportsCount, page, pageSize);
IndexViewModel viewModel = new IndexViewModel
{
PageViewModel = pageViewModel,
Supports = pmSups
I
return View (viewModel) ;
}
else 1if (studentId != 0 && rolelId == 5)
{
List<Support> supports =
serRec.GetSupportsForAdmin (1) ;
int supportsCount = supports.Count () ;
supports = supports.Skip((page - 1) *
pageSize) .Take (pageSize) .ToList () ;
List<pmSupport> pmSups = new List<pmSupport>();
foreach (Support support in supports)
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pmSups.Add (new pmSupport { Supportld =
support.Id, Checked = false, Comment = support.Comment, DateAdd
= support.DateAdd.Date.ToString ("d") });
PageViewModel pageViewModel = new
PageViewModel (supportsCount, page, pageSize);
IndexViewModel viewModel = new IndexViewModel
{
PageViewModel = pageViewModel,
Supports = pmSups
b
return View (viewModel) ;
}

return RedirectToAction ("Index", "Home");

[HttpPost]
public TActionResult LookSupports (List<pmSupport>
pmSupports)
{
if (ModelState.IsValid)
{
foreach (pmSupport support in pmSupports)
if (support.Checked)

serRec.MarkTheSupportAsCompleted (support.Supportld) ;
}

return RedirectToAction ("LookSupports", "Home");

}

[licns aBTopu3ailii, SKIIO poOJb KOPUCTyBada aJAMIHICTpAaTop HOMy

B1IOOpakaeThCsd KHOMKA 3amuTiB. Tako € 4yekOOoKCc miis ¢ikcaiii BUKOHAHHMX

3aIMTIB.
public lActionResult LookSupports — mneperpyxeHuil eKIIH, SKUN

nariHaiier o0po0Ise 3amuTH TIepea BiqoOpaKeHHIM.

3

o6 BimoOpa3utu KulbKiCTh 3anuTiB y kinac MenuHelper nonano meron

GetCountOfSupports(), mo gepe3 BractuBicTh Count moBepTae K-CTh BIAMOBIIHUX

Mozeneld. BogHouac, Ko 3amutu 3B’si3aHi 31 CTAPOCTOIO, TO il BiAOOpakaeThCs

1HIIIA JIOTiKAa Ta 3aluTH, SKI TPUUIUIM JUIIe 10 Hei, 00poOka BUKOHYETHCS

JIOTIOMOTOI0 poJIi KopHcTyBada 3 mojeni Role:

public static int GetCountOfNews (this IHtmlHelper html,
string login)
{
ServiceNews serNews = GetService<ServiceNews> (html)
return serNews.GetNews () .ToList () .Count;

3a

4
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2.5.4 I1a"eJ b NOMUWJIOK
[Tanens mommtok ckiaamaeTses 3 LOOKErTors cropinku goaaHoi B

nupekTopiro Home ta merona |ActionResult LookErrors.

LookErrors.cshtml:

@using Site.Models
@model IndexViewModel
@addTagHelper *, Microsoft.AspNetCore.Mvc.TagHelpers

@
ViewBag.Title = "lloMmaxku";

}

<script src="~/Scripts/jquery-1.10.2.min.js"></script >
<script src="~/Scripts/LookSupports.js"></script >
<h2>IoMmmnaxkmu</h2>
<div class="well bs-component">
@using (Html.BeginForm())
{
<table class="table table-hover">
<thead>
<tr>
<th
width="30px">@Html.CheckBox ("checkedAll", false, new { title =
"BigMiTuTy yci"™ })</th>
<th class="text-center">Exception Type</th>
<th class="text-center">Message</th>
<th class="text-center">Referrer</th>
<th class="text-center">Parameters</th>
<th class="text-center">Request Type</th>
<th class="text-center">Stack Trace</th>
<th class="text-center">UserId</th>
<th width="40px">Iara</th>
</tr>
</thead>
<tbody>
@Qfor (int i = 0; i1 < Model.Errors.Count; ++i)
{
@Html.HiddenFor (m => Model.Errors[i].Id)
@Html .HiddenFor (m => Model.Errors[i] .UserId)
@Html.HiddenFor (m =>
Model .Errors[i] .Message)
@Html.HiddenFor (m =>
Model.Errors[i] .Referef)
@Html .HiddenFor (m =>
Model .Errors[i] .LastDate)
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@Html.HiddenFor (m =>
Model .Errors[i] .ExceptionType)

@Html.HiddenFor (m =>
Model.Errors[i] .Parameters)

@Html.HiddenFor (m =>
Model .Errors[i] .RequestType)

@Html.HiddenFor (m =>
Model .Errors[i] .StackTrace)

<tr>
<td>@Html .CheckBoxFor (m =>
Model .Errors[i] .Checked, new { title = "BiaomiTurw gk 3pobiene",
@class = "checkbox" })</td>
<td>

<a href="#Exception-@i" data-
toggle="collapse">

@Model .Errors[i] .ExceptionType.Substring (0,
Model .Errors[i] .ExceptionType.Length > 20 ? 20

Model.Errors[i] .ExceptionType.Length)
</a>
<div id="Exception-@i"
class="collapse">
@Model .Errors[i] .ExceptionType
</div>
</td>
@if (Model.Errors[i].Message != null)
{
<td>
<a href="#Message-Q@i" data-
toggle="collapse">

@Model .Errors[i] .Message.Substring (0,
Model .Errors([i] .Message.Length > 30 ? 30

Model .Errors[i] .Message.Length)
</a>
<div id="Message-@i"
class="collapse">
@Model .Errors[i] .Message
</div>
</td>
}
else
{
<td>Null</td>
}
<td>@Model .Errors[i] .Referef</td>
@if (Model.Errors[i].Parameters != null)
{
<td>
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<a href="#Parameters-@Q@i" data-

toggle="collapse">

@Model .Errors[i] .Parameters.Substring (0,
Model .Errors[i] .Parameters.Length > 30 ? 30

Model .Errors[i] .Parameters.Length)
</a>
<div id="Parameters-Q@i"
class="collapse">
@Model .Errors[i] .Parameters
</div>
</td>
}
else
{
<td>Null</td>
}
<td>@Model .Errors[i] .RequestType</td>
<td>
<a href="#StackTrace-@i" data-

toggle="collapse">

@Model .Errors[i] .StackTrace.Substring (0,
Model .Errors[i] .StackTrace.Length > 30 ? 30

Model .Errors[i] .StackTrace.Length)
</a>
<div id="StackTrace-@i"
class="collapse">
@Model .Errors[i] .StackTrace
</div>
</td>
<td>@Model .Errors[i] .UserId</td>
<td>@Model.Errors[i] .LastDate</td>

</tr>
}
</tbody>
</table>
if (Model.Errors.Count != 0)

{

<center><input type="submit" value="3abikcysaTu
BMKOHAaH1 nommiaxkm" class="btn btn-success" /></center>

}

else

{

<center><a href="/" class="btn btn-
success">Hazan</a></center>

}
@if (Model.PageViewModel.HasPreviousPage)

{

48



<a asp-action="LookErrors"

asp-route-page="@ (Model.PageViewModel.PageNumber

class="btn btn-outline-dark">

<i class="glyphicon glyphicon-chevron-left"></i>

Hazan
</a>

@if (Model.PageViewModel.HasNextPage)

<a asp-action="LookErrors"

asp-route-page="@ (Model.PageViewModel .PageNumber

class="btn btn-outline-dark">
Brniepen
<i class="glyphicon glyphicon-chevron-
right"></1i>
</a>
}

</div>

| ActionResult LookErrors:

[Authorize (Roles = "5")]
public IActionResult LookErrors (int page = 1)

{
int pageSize = 20;

List<pmError> pmErrors = new List<pmError>();

List<Error> errors = serEr.GetErrors();

int errorsCount = errors.Count();

errors = errors.Skip((page - 1) *
pageSize) .Take (pageSize) .ToList () ;

if (errors != null)

{

foreach (Error error in errors)
pmErrors.Add (new pmError
{
Id = error.Id,
Checked = false,
UserId = error.UserId,
LastDate =
error.LastDate.Date.ToString ("d"),
Referef = error.Referef,
Message = error.Message.Replace('#',
"),
ExceptionType = error.ExceptionType,
Parameters = error.Parameters,
RequestType = error.RequestType,
StackTrace =
error.StackTrace.Replace ('#', ' ")

1)
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PageViewModel pageViewModel = new
PageViewModel (errorsCount, page, pageSize);
IndexViewModel viewModel = new IndexViewModel

{
PageViewModel = pageViewModel,

Errors = pmErrors
}i
return View (viewModel) ;

}

return RedirectToAction ("Index", "Home");

[HttpPost]
public IActionResult LookErrors (List<pmError> pmErrors)

{
if (ModelState.IsValid)

{

foreach (pmError error in pmErrors)
if (error.Checked)
serEr.MarkTheErrorAsCompleted(error.Id);

}

return RedirectToAction ("LookErrors", "Home");

}
[Ticnst mepeBipku posii KOPUCTYBava HOMY BITOOPAKAETHCS KHOMKA TOMUIIOK,
camiii maHenl € 4ekOoKe Juisl (pikcalii BUPIIIEHUX TOMUIIOK.
public IActionResult LOOKErTrors — nmeperpykeHui eKIlH, SKHi 3 MariHaiien
00po0JIsie TOMUIIKH Tepe]T BITOOPaKEHHSIM.
Jns BimoOpakeHHsT KUIbKOCTI moMuiio y kiaci  MenuHelper ctBopeno
Metoau GetCountOfErrors(), mo depe3 BiactuBicTh Count MOBEepTalOTHCS K-CTh

BIIMOBITHUX MOJEJIEH .

public static int GetCountOfErrors(this IHtmlHelper
html, string login)
{

ServiceError serEr = GetService<ServiceError> (html);
return serEr.GetErrors () .Count;

}

2.5.5 IlaHeJib HOBMH
Jlnst anMiHICTpaTopa € MOXKJIUBICTh MyOJIIKyBaTH HOBUHU 3 B1JI0OpaKEHHAM
ycim kopuctyBayaM uepe3 Ul ix kiabkicts. i1 1pbOTO 0 KOHTPOJIEPY
NewsController y mpoexTi Site Ta kiacy ServiceNews npoekty TritonStudentModel

J0/aH1 BIJIMOBIAHI METOAM HA J0/IaBaHHs, BUJIAJICHHS Ta pe/laryBaHHs HOBHH.
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NewsController:

[Authorize]
public class NewsController : Controller

{

ServiceStudent serv;
private ServiceNews serviceNews;
private ServiceNewsOperations serviceNewsOperations;

public NewsController (ServiceNews serviceNews,
ServiceStudent serv, ServiceNewsOperations
serviceNewsOperations)

B {

serviceNews = serviceNews;
serv = serv;
serviceNewsOperations = serviceNewsOperations;

const int PAGESize = 10;

private string GetShortBody (News news)

{

const int CountWords = 100;

List<string> words = new
List<string>(news.Body.Split (new char[] { " " }));
if (CountWords < words.Count)

{

words.RemoveRange (CountWords, words.Count -

CountWords) ;
return String.Join(" ", words);

}

return news.Body;

private pmNews Map (News news)

=> new pmNews

{
Id = news.Id,
Author = news.Author,
Title = news.Title,
Date = news.Date,
Body = news.Body,
ShortBody = GetShortBody (news)

}s

public IActionResult Index(int page = 1)
{
IEnumerable<pmNews> news =
serviceNews.GetNews () .Select (news => Map (news)) ;
ViewBag.Page = page;
ViewBag.PageSize = PAGESize;
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return View (news.ToPagedList (page, PAGESize));

public IActionResult Details (int? id)
{ if (id == null)
{ return BadRequest () ;
émNews news = Map (serviceNews.Find(id))
if (news == null)
{

return NotFound () ;

}

return View (news);

[Authorize (Roles = "5")]
public IActionResult Create()
{
News news = new News () ;
var user =
serv.GetUser (serv.GetUserIdByName (User.Identity.Name)) ;
if (user != null)
{
news.Author = user.UserFullName;
news.Date = DateTime.Now;

}

return View (news) ;

[HttpPost]
public IActionResult Create (News news)
{
var user =
serv.GetUser (serv.GetUserIdByName (User.Identity.Name) ) ;
if (ModelState.IsValid)
{
news.Author = user.UserFullName;
news.Date = DateTime.Now;
serviceNews.AddNews (news) ;
NewsOperation newsOperations = new NewsOperation

Author = news.Author,
Title = news.Author,
Body = news.Body,
CreatedOn = news.Date,
NewsId = 1

}i

serviceNewsOperations.AddNewsOperation (newsOperations) ;

}
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return RedirectToAction ("Index", "News", null);

[Authorize (Roles = "5") ]
public IActionResult Delete(int? id)
{

if (id == null)

{

return BadRequest () ;

}

pmNews news = Map (serviceNews.Find (id));
if (news == null)
{

return NotFound() ;

}

return View (news) ;

[HttpPost]
public TActionResult Delete (News news)

{
if (ModelState.IsValid)

{

serviceNews.DeleteNews (news) ;

}

return RedirectToAction ("Index", "News", null);

[Authorize (Roles = "5")]
public TActionResult Edit (int? id)
{
if (id == null)
{
return BadRequest () ;
}
News news = serviceNews.Find(id) ;
if (news == null)
{

return NotFound() ;

}

return View (news) ;

[HttpPost]
public IActionResult Edit (News news)
{
var user =
serv.GetUser (serv.GetUserIdByName (User.Identity.Name)) ;
if (ModelState.IsValid)

{

news.Author = user.UserFullName;
news.Date = DateTime.Now;
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serviceNews.UpdateNews (news) ;

}

return RedirectToAction ("Index", "News", null);

ServiceNews:

public class ServiceNews : MyServiceBase
{
public ServiceNews (TritonStudentContext DB) : base (DB) {
}
public IEnumerable<News> GetNews () => db.News.Where(n =>
n.IsDeleted != true).OrderByDescending(n => n.Date);

public News Find(int? id) => db.News.Find(id) ;
public void AddNews (News news)
{
db.News.Add (new News
{
Title = news.Title,
Author = news.Author,
Date = news.Date,
Body = news.Body,

1)
db.SaveChanges () ;
}
public void DeleteNews (News news)
{
db.News.FirstOrDefault (n => n.Id ==
news.Id) .IsDeleted = true;
db.SaveChanges () ;
}
public void UpdateNews (News news)

{

db.News.FirstOrDefault (n => n.Id == news.Id) .Date =
news.Date;

db.News.FirstOrDefault (n => n.Id == news.Id) .Author
= news.Author;

db.News.FirstOrDefault (n => n.Id == news.Id) .Body =
news.Body;

db.News.FirstOrDefault(n => n.Id == news.Id).Title =

news.Title;
db.SaveChanges () ;

e public IActionResult Create(News news) — meton npuiiMae Kjiac HOBHHA 3

nosisimu HoBUHHU 1ie 1d, 3aronoBok (Title), aBTop (Author), yac cTBOpeHHs
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HoBuHu (Date) ta Texkcr (Body). Id, aBrop Ta nmara BHU3HayaeThCs
aBTOMATHUYHO, JIE aBTOP BU3HAUYAETHCS Uepe3 aBTOPHU3AIlil0 0€3 MOKIMBOCTI
3MIHM Ha caiiTi, a qata yepe3 mero DateTime.Now(), sskuii moBepTae 4ac Ha
nanuii momeHT. [lani y Merosi Bukiukaetbes Mmetoa AddNews(News news),
0 3HAXOAWUTHCS y Kimaci ServiceNews, skuii 3a mgomomororo Entity
Framework Core npamroe 3 moaenato Tadauii HoBuH db.News 1 BiAMOBITHO
nojae 3anuc y 0a3y manmx Ta db.NewsOperations, kyau qomai0Thes Bei Ait
BUKOHAHI 3 HOBUHOIO JIJIs JIOTYBaHHS JaHUX.

public IActionResult Delete(int? id) — meTox mpuiimae id — ineHTHdiKaITHAT
HOMED 3aMKUCy HOBUHHU y 0a31 TaHUX, Ky MOTPIOHO BUIAIUTH, Al IIepeBipsie
9n icHye Taka HOBHHA uepe3 metox Find(int? id) kmacy ServiceNews, sKio
icHye, To 3a gonomoroto meroay DeleteNews(News news) Bumaiise 3amuc.
Takox y 6a3y manux TritonStudentContext 1o Tabnuiii News Ta BIATIOBIIHO
Mozen Oa3u, kimacy — News pgomaHo mone IsDeleted tumy bool mns
MO3HAYEHHS! BUIAJICHUX HOBUH, SKIIO HOBMHA BHUJAJCHA, TO 3HAYCHHS
IsDeleted BianoBiaHO true, AaHe MoOJI€ BpaxoBY€EThCs IPH B1J0OpakeH1 HOBHUH,
BJIACHE TaKUM YMHOM JKOJHA HOBHHA HE BUAAISETHCS.

public IActionResult Edit(int? 1d) — merom myis BUIpaBJICHHS HOBHHH,
npuiimae id HOBUHM, SIKy TOTPIOHO BUIIPABUTH, aHAJOr1yHO MeToy Delete()
nepeBipsie 4d ICHy€ HOBUHH, MICIsS 3BEpPTa€eThCcs A0 ServiceNews, e
nepe3anucye JaHi, TaKOX 3MIHIOIYM JaTy Ta aBTOpa, SKUH BHUKOHYBaB
BUTIPABJICHHS.

public IActionResult Index(int page = 1) — Tako)X BHECEHO 3MIiHH Y METO]I
BiIOOpa)KEHHS BCIX HOBHWH, OCKUIbKM Oyno gomano mone IsDeleted nmms
BUJIAJICHHS HOBHH, ToMy y MeTo GetNews(), sikuii BukiukaBcs B Index, 6yio

nojaHo nepeBipky 3HadeHHs IsDeleted.
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2.6 InTepdeiic cTyaeHTIB
Skiio mijg yac aBTopu3aliii poiab KOpUCTyBayda BiJIMOBIIAE POJIi CTYJEHTa, TO
BIH OTpUMae BIANMOBIAHMMA 1HTepdeiic 1 ¢yHKIIOHAN, ToMy (yHKIIOHAI

aJMiHICTpaTopa JJIsl HhOTO OyJie 3aKPUTHM.

2.6.1 BinbHuii BUOIP JMCHUIIIH
Binpamii BuOip mucnumrutin mpamtoe depe3 DisciplineChangeController, e

MOKJIMBICTh 00paTh OJIOK AUCHUIUTIH KOPUCTYBaUYEM, SKIIO TaKUil BUOIp € y HHOTO.

DisciplineChangeController
Class
= Controller

4 Fields

"i"; servielection
@, senvStudent

4 Methods

P, CalculateCredits
@ DeleteDisciplineChange

0 DisciplineChangeController
@ DisciplinesForAddBySyllabus
@ DisciplinesForRemoveByCycle
T Index (+ 1 overload)

?  SyllabusesByFaculty

Puc.2.10. Jiacpama xnacy DisciplineChangeController

CalculateCredits — mnpuiimae List<DisciplineChange>(ict mucurmiin) Tta

noBepTae KumbKicTh kpeauTiB ECTS BiqHOCHO OJIOKY JUCITUTLTIH.

DeleteDisciplineChange — mnpwuiimae id nucurutiHk Ta BUAalise OOpaHUi

BHOID.

DisciplinesForAddBySyllabus — npuiimae id HaBuanbHOTO IJIaHY 1 TOBEPTAE

0JIOK TUCIUIUIIH, IKM MOXKHA 00paTH.

DisciplinesForRemoveByCycle — npuiiMae Homep Kypcy Ta id kopucTyBaua

Ta BUAQISE OOpaHuid OJIOK JUCIIUTLIIH.
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SyllabusesByFaculty — npuiimae id ¢akynpreTa Ta moBepTae HaBYaIbHHIM

IIJ1aH.

2.6.2 Bubip qucuuinJiin
Bubip aucummiin e BuOip 3 mepeiiky AOCTYMHUX OJIOKIB JUCIMIUIIH Yepes3
yekOoKc. AKIno KopucTyBad Bxke BUOpaB 0JI0K HOMY B1JJOOPa)KarOTHCS YC1 MOMKITUBI

B 110r0 potii GJI0KH.

DisciplineSelectionController
Class
=+ Controller

4 Fields

'i'; servselection
'i'ﬁ servStudent

4 Methods

@ DisciplineSelectionController
7 Index (+ 1 overload)

Puc.2.11. Tliacpama xnacy DisciplineSelectionController

Index — meperpyxeHuil €KIIH, MO0 TOBEpPTAaE iHPOPMAILIO PO TOCTYIHI

OJIOKM JUCHHUIUTIH BiqHOCHO 1d KOopHcTyBaya.

2.6.3 Bubip cneniagizamii
Bubip crierianizaiii nependayvae, 101(0) OJIHOYACHO

0o0MparOThCA BC1 JUCHUIUIIHHM, SIK1 1O HET BKJIFOYEHO.

DisciplinesBySpecialization — mnpuiimae id kopucTyBaua Ta IOBEpTae

JOCTYITHI HOMY CTIeTiiaTi3ariii.

[Authorize]

public class SpecializationSelectionController : Controller
{

ServiceStudentSelections servSelection;

ServiceStudent servStudent;
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public SpecializationSelectionController (ServiceStudent
_servStudent, ServiceStudentSelections servSelection)

{

servSelection = servSelection;
servStudent = servStudent;
}
[Menu ("Bubip", NodeId = "Selection", NodeName =

"Bubip") ]

[Menu ("Bubip cnenianizaunii", ParentNodelId =
"Selection") ]

public TActionResult Index ()

{

var pm = new

pmSpecialization (servStudent.GetUserIdByName (User.Identity.Name)

, servSelection, servStudent);
return View (pm) ;

}

[HttpPost]
public IActionResult Index (pmSpecialization pm)
{
if (ModelState.IsValid
&& ((pm.SpecializationId == -1 &&
servSelection.DeleteSpecializationSelection (pm.StudentId) == 1)
|| (pm.SpecializationSelections.Where(s =>
(s.StatusTypeld == 0 || s.StatusTypeld == -1)).Count() != 0
&&
servSelection.SelectSpecialization (pm.StudentId,
pm.Specializations.Where(s => s.Id ==
pm.SpecializationId) .FirstOrDefault (),
pm.SpecializationSelections.Where(s => (s.StatusTypeld == 0 ||
s.StatusTypeld == -1)) .FirstOrDefault () .Id) == 1)
| |
(servSelection.SelectSpecialization (pm.StudentId,
pm.Specializations.Where(s => s.Id ==
pm.SpecializationId) .FirstOrDefault()) == 1)))
return RedirectToAction ("Success", "Home",
null) ;

if (pm.SpecializationSelections == null)
pm.SpecializationSelections = new
List<SpecializationSelection> () ;

return View (pm) ;

}

[HttpGet]
public JsonResult DisciplinesBySpecialization(int id)

{
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var user =
servSelection.GetUser (servStudent.GetUserIdByName (User.Identity.
Name) ) ;
if (user.StudentId.HasValue)

return
Json (servSelection.GetSpecializationDisciplines (id,
user.StudentId.Value) .Select (t => new SelectlistItem { Text =
t.Name }), new Newtonsoft.Json.JsonSerializerSettings()):;

return null;

2.6.4 HaBuajanLHU#A IU1aH

SyllabusController
Class
= Controller

4 Fields
'i'; servStudent
4 Methods

i@ DisciplinesFacultative

‘@ EducationProcessPlan

@ Index

@ SyllabusBlockOfDiscipline
@ SyllabusController

©  Syllabuses

?  SyllabusesByFaculty

Y SyllabusGovAttestations
@ SyllabusPractises

Puc.2.12. Jliaepama xnacy SyllabusController

HaBuanpumii 1utaH moBeptae Meton EducationProcessPlan()  kmacy

SyllabusController, Bin npuiimae id HaBYaTLHOTO IJIAHY

public IActionResult EducationProcessPlan (int
syllabusId)

{
pmPlan pm = new pmPlan(syllabusId, servStudent);
return View (pm) ;
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EducationProcessPlan() Bukinkae koHCTpykTOp Kiacy pmPlan, 1o
BiIoOpakae yci TUCHUIUIIHU, OJIOKU JUCIUILIIH, TOOUHH Ta KpeauTu ETCS koxHOi

JUCITUTIIIHYU CTY/ICHTA.

2.6.5 IlpakTuku
Yci gocTyHi IpakTHKH OTpUMYIOThes yepe3 Meton SyllabusPractises(), sikuii
npuiiMae Id  HaBYAJIBHOTO IUIAHY 1 BUKIUKAE KOHCTPYKTOp  KJjacy
pmSyllabusPractises, skuii Buknukae meton GetSyllabusPractises(), mo Bukirkae
nporenypy Ha ctoponi TritonDatabase ta moBeprae Ha3By, Kypc, ceMecTp Ta

TPUBAJIICTh JOCTYITHUX MPAKTHUK.

SyllabusPractises:

public TActionResult SyllabusPractises(int syllabusId)
{

pmSyllabusPractises pm = new
pmSyllabusPractises (syllabusId, servStudent);
return View (pm) ;

}
pmSyllabusPractises:

public pmSyllabusPractises (int syllabusId,
ServiceStudent servStudent)

{
Disciplines =
servStudent.GetSyllabusPractises (syllabusId);
var syllabus = servStudent.GetSyllabus(syllabusId);
SyllabusName = syllabus.Name;

GetSyllabusPractises:

public List<SyllabusPractise> GetSyllabusPractises (int
syllabusId)
=> triton.GetSyllabusPractises (syllabusId);

2.6.6 [epxxaBHi aTecTaumii
HepxaBHi arecrarii B1J100pakatoThCst yepes METOJT
SyllabusGovAttestations(), sikuii mpuiimae id HaBYajdbHOTO IUIAHY 1 BHUKJIHMKA€E

KOHCTpykTOp Kiacy pmSyllabusGovAttestations, skuii  BHKJIMKae METON
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GetSyllabusGovAttestations(), 1m0  BUKIHKAae MPOLEAYPY Ha  CTOPOHI

TritonDatabase ta moBeprae Ha3By, Kypc, Ta ceMecTp.

SyllabusGovAttestations:

public IActionResult SyllabusGovAttestations (int
syllabusId)

{
pmSyllabusGovAttestations pm = new
pmSyllabusGovAttestations (syllabusId, servStudent);
return View (pm) ;

}
pmSyllabusGovAttestations:

public pmSyllabusGovAttestations (int syllabusId,
ServiceStudent servStudent)

{
Disciplines =
servStudent.GetSyllabusGovAttestations (syllabusId);
var syllabus = servStudent.GetSyllabus(syllabusId);
SyllabusName = syllabus.Name;

GetSyllabusGovAttestations:

public List<SyllabusGovAttestation>
GetSyllabusGovAttestations (int syllabusId)
=> triton.GetSyllabusGovAttestations (syllabusId);

2.6.7 [lonaBanHsi HoMepy TeJiepoHA
JonaBanHs HoMepy TeniepoHy BiIOYBAEThCS YE€pPE3 EKILH
AddPhoneNumber, sikuit npuitmae kirac pmPhoneNumber, otpumye id
kopuctyBada yepe3 metoa GetUserldByName() Ta uepes meton
AddPhoneNumber(), sixuii npuiiMae id koprcTyBada Ta HoMep TeleOHY A01a€
fioro 1o 6a3u.
[HttpPost]

public IActionResult AddPhoneNumber (pmPhoneNumber pm)

{
if (ModelState.IsValid)

{
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if
(servMembership.GetUser (servStudent.GetUserIdByName (User.Identit
y.Name) ) . PhoneNumber != null)

{

if (pm.Password == null)
ModelState.AddModelError ("Password",
"Tlojle € 0OOB'4g3KOBUM MOJIS 3alloBHeHS.");
else 1if

(!'servAD.ADAuthenticateUser (User.Identity.Name, pm.Password))
ModelState.AddModelError ("Password",
"HenpaBuUJIbHUNM HapoJib.") ;

}
if (ModelState.IsValid)

{

servMembership.AddPhoneNumber (pm.PhoneNumber,
servStudent.GetUserIdByName (User.Identity.Name)) ;
return RedirectToAction ("Settings");

}
}

return View (pm) ;

2.6.8 lara icnuty
Tenep B TpuTOH1 TaKOXK BIAOOPAXKAETHCS YacC 1CHUTIB, AKIIO TAKUM

BHECEHUH B 0a3y:

@markslist.ConsultationDate.Value.ToString("g"

CulturelInfo.CreateSpecificCulture ("es-ES"))
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BucHoBku
Amnaini3 matdopmu .Net Ta mopiBHSHHS MPOAYKTUBHOCTI poboTH Bepciit .Net
Core 3.1 1 .Net 5 noka3zaB He0OX1IHICTh Mirpailii Ha HoBimry 1aTdopmy .Net 5, y

pe3ynbTaTi Oyina BUKOHaHa Mirpaiis Ha matdopmy .Net 5.

[Ticnst mirpartii Oy BUMpaBIICHI TOMIJIKH poOOTH (PYHKITIOHATY CEepBICY Ta
y 3B’SI3Ky 3 HEMOXJIMBICTIO 3a0e3rnedyBaTH aBTCHTHQIKAIIIO 3a CTAPOI CXEMOIO

BUKOHaHO nepexig Ha LDAP aBrenTudikaiiro.

Anani3 QyHkuioHanmy iHTepQeicy CTyAeHTIB Ta aJMIHICTPATOPIiB IMOKa3aB
HEOOXIJHICTh JI0JIaBaHHS HOBHX (YHKIIM poOOTH cepBicY Ta JI03BOJIMB
chOopMyITIOBaTH BUMOTH IS YJIOCKOHAJIEHOTO 1HTEp(eicy, siKi Oyu BUPIIICH] i1

Yac yIOCKOHAJICHHS (QYHKIIIN CTYACHTCHKOTO iHTepdericy cuctemu Triton.
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JlomaTok A
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Jomatoxk b
Project name: ADHelpersLib

ADHelper:

public class ADHelper : IADHelper
{
private LdapDirectoryldentifier ldapDirectory;
private NetworkCredential ldapCredentials;
private LdapConnection ldapConnection;
private string ldapServer;
private string baseDN;
private string netbiosDomainName;
private string dnsRootDomainName;

public ADHelper (string connectionString)

{

var csb = new DbConnectionStringBuilder () ;

csb.ConnectionString = connectionString;

ldapServer = csb["Server"].ToString();

ldapDirectory = new LdapDirectoryldentifier (ldapServer,
636) ;

string username = csb.ContainsKey ("User Id") ? csb["User
Id"].ToString () : null;

string password = csb.ContainsKey ("Password") 2
csb["Password"] .ToString() : null;

ldapCredentials = new NetworkCredential (username,

password) ;
ldapConnection = OpenlLdapConnection (ldapCredentials);

var rootDSE = GetRootDSE () ;

baseDN = csb.ContainsKey ("Base DN") ? csb["Base
DN"].ToString ()
rootDSE.Attributes["defaultNamingContext"] [0] .ToString() ;

netbiosDomainName = csb.ContainsKey ("Netbios Domain Name™)
? csb["Netbios Domain Name"].ToString() : null;

dnsRootDomainName = csb.ContainsKey ("DNS Root Domain") °?
csb["DNS Root Domain"].ToString() : null;

if (netbiosDomainName == null || dnsRootDomainName == null)

{

string configurationNamingContext =
rootDSE.Attributes["configurationNamingContext"] [0].ToString () ;

string partitionsDN =
string.Format ("cn=Partitions, {0}", configurationNamingContext) ;

string filter =
string.Format (" (& (0bjectcategory=Crossref) (nCName={0}) (nETBIOSName=%*) )
", baseDN) ;

var result = LdapSearchOne (partitionsDN, filter,
SearchScope.Onelevel, "nETBIOSName", "dnsRoot");

if (result != null)

{
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if (netbiosDomainName == null)
netbiosDomainName =
result.Attributes ["nETBIOSName"] [0] .ToString() ;
if (dnsRootDomainName == null)
dnsRootDomainName =
result.Attributes["dnsRoot"] [0].ToString () ;
1
}
1

private LdapConnection OpenlLdapConnection (NetworkCredential
cred = null)
{
if (cred == null)
cred = ldapCredentials;
LdapConnection ldapConnection;
ldapConnection = new LdapConnection (ldapDirectory, cred,
AuthType.Basic);
ldapConnection.SessionOptions.AutoReconnect = true;
ldapConnection.SessionOptions.PingKeepAliveTimeout = new
TimeSpan (0, 0, 60);
ldapConnection.SessionOptions.SecureSocketLayer = true;
ldapConnection.SessionOptions.VerifyServerCertificate =
new VerifyServerCertificateCallback((ldapcon, cer) => { return true;
})
ldapConnection.SessionOptions.ProtocolVersion = 3;
ldapConnection.Bind() ;
return ldapConnection; //Authentication succeeded

}

private SearchResultEntryCollection LdapSearch(string baseDN,
string filter, SearchScope scope, params string[] attributes)
{
var searchRequest = new SearchRequest (baseDN, filter,
scope, attributes);
var response = ldapConnection.SendRequest (searchRequest)
as SearchResponse;
return response.Entries;

}

private SearchResultEntry LdapSearchOne (string baseDN, string
filter, SearchScope scope, params string[] attributes)
{
var result = LdapSearch (baseDN, filter, scope,
attributes) ;
return (result.Count == 0) ? null : result[O0];

}

private SearchResultEntry GetRootDSE ()
=> LdapSearchOne (null, " (& (objectClass=*))",
SearchScope.Base) ;

private bool LdapDeleteEntry(string dn)

{
var deleteRequest = new DeleteRequest (dn);
var response = ldapConnection.SendRequest (deleteRequest) ;
return (response.ResultCode == ResultCode.Success);
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private static readonly ReadOnlyDictionary<string, string>
LdapFilterEscapes
= new ReadOnlyDictionary<string, string>(
new Dictionary<string, string>()
{
e, M\\2an
(U, M\28" ),
)T, M\29" ),
"/, M\\2E" ),
"\\", "\\5c" },
"\O"’ "\\OO" }

e e e N N

)
private static string EscapelDAPFilterValue (string value)
{
foreach (var rl in LdapFilterEscapes)
{
value = value.Replace(rl.Key, rl.Value);

}

return value;

private SearchResultEntry FindEntryByDN (string
distinguishedName, params string[] extraAttributes)

=> LdapSearchOne (distinguishedName, " (& (objectClass=*))",

SearchScope.Base, extraAttributes);

private SearchResultEntry FindByUniqueAttribute (string
objectClass, string attrName, string attrValue, params stringl[]
extraAttributes)
{
List<string> attributes = new List<string>
{
attrName,
"distinguishedName",
}i
if (extraAttributes != null)
{
attributes.AddRange (extraAttributes) ;
}
string filter =
string.Format (" (& (objectClass={0}) ({1}={2}))", objectClass,
EscapelDAPFilterValue (attrName), EscapelLDAPFilterValue (attrValue));
return LdapSearchOne (baseDN, filter, SearchScope.Subtree,
attributes.ToArray());
}

private SearchResultEntry FindUserBySAMAccountName (String
username, params string[] extraAttributes)
=> FindByUniqueAttribute ("user", "sAMAccountName",
username, extraAttributes);

private SearchResultEntry FindGroupByName (String group)
=> FindByUniqueAttribute ("group", "name", group,
"member") ;
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public bool AuthenticateUser (string username, string password)

{

var de = FindUserBySAMAccountName (username) ;
if (de == null) // no such user

return false;
try

{
var userDN = de.DistinguishedName;
var ldapConnection = OpenLdapConnection (new
NetworkCredential (userDN, password)):;
}
catch (LdapException)
{
//Authentication failed, exception will dictate why
return false;
}

return true; //Authentication succeeded

public string GetNetbiosLoginName (string username)
{

var de = FindUserBySAMAccountName (username) ;

if (de == null) // no such user

return null;
return string.Format ("{0}\\{1}", netbiosDomainName,
de.Attributes["sAMAccountName"] [0] .ToString());

1

public bool IsLoginFree (string username)

{
var de = FindUserBySAMAccountName (username) ;
return (de == null);

public string GetUserAttribute(string username, string
attribute)
{
var de = FindUserBySAMAccountName (username, new stringl]
attribute });
if (de == null)
return null;
if (de.Attributes.Contains (attribute))
return de.Attributes[attribute] [0].ToString() ;
return null;

private bool AddAttributeValue(string dn, string attribute,
string value)
{
var request = new ModifyRequest (dn,
DirectoryAttributeOperation.Add, attribute, value);
var response = ldapConnection.SendRequest (request) ;
return (response.ResultCode == ResultCode.Success);

{
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private bool DeleteAttributeValue(string dn, string attribute,
string value)
{
var request = new ModifyRequest (dn,
DirectoryAttributeOperation.Delete, attribute, wvalue);
var response = ldapConnection.SendRequest (request);
return (response.ResultCode == ResultCode.Success);

public bool SetUserAttribute(string username, string
attribute, string value)
{
var de = FindUserBySAMAccountName (username, new string[] {
attribute });
try
{
bool hadvalue = de.Attributes.Contains (attribute);
bool addvValue = (value != null);
ModifyRequest request = null;
if (hadvValue && addValue)
{
request = new ModifyRequest (de.DistinguishedName,
DirectoryAttributeOperation.Replace, attribute, wvalue);
}
else if (hadvValue && !addValue)
{
request = new ModifyRequest (de.DistinguishedName,
DirectoryAttributeOperation.Delete, attribute);
1
else if ('hadvalue && addValue)
{
request = new ModifyRequest (de.DistinguishedName,
DirectoryAttributeOperation.Add, attribute, wvalue);
}

if (request != null)
{
var response =
ldapConnection.SendRequest (request) ;

return (response.ResultCode ==
ResultCode.Success) ;

}

return true;

}

catch

{

return false;

public bool DeleteUserAttribute(string username, string
attribute)

=> SetUserAttribute (username, attribute, null);

private static byte[] GetPasswordData (string password)
{

string formattedPassword;
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formattedPassword = String.Format ("\"{0}\"", password);
return (Encoding.Unicode.GetBytes (formattedPassword))

private bool SetUserPassword(string userDN, string password,
LdapConnection thelLdapConnection = null)
{
if (thelLdapConnection == null)
theLdapConnection = ldapConnection;
var request = new ModifyRequest (userDN,
DirectoryAttributeOperation.Replace, "unicodePwd",
GetPasswordData (password)) ;
var response = thelLdapConnection.SendRequest (request) ;
return (response.ResultCode == ResultCode.Success);

private bool ChangePassword(string userDN, string oldPassword,
string newPassword, LdapConnection thelLdapConnection = null)
{
if (thelLdapConnection == null)
theldapConnection = ldapConnection;

var deleteMod = new DirectoryAttributeModification():;
deleteMod.Name = "unicodePwd";

deleteMod.Add (GetPasswordData (oldPassword)) ;
deleteMod.Operation = DirectoryAttributeOperation.Delete;

var addMod = new DirectoryAttributeModification();
addMod.Name = "unicodePwd";

addMod.Add (GetPasswordData (newPassword) ) ;
addMod.Operation = DirectoryAttributeOperation.Add;

var request = new ModifyRequest (userDN, deleteMod,
addMod) ;

var response = thelLdapConnection.SendRequest (request) ;

return (response.ResultCode == ResultCode.Success);

}

public bool ResetUserPassword(string username, string
newPassword)

{

var de = FindUserBySAMAccountName (username) ;
if (de == null) // no such user

return false;
try

{

return SetUserPassword(de.DistinguishedName,
newPassword) ;

}

catch

{

return false;

public bool ChangeUserPassword(string username, string
oldPassword, string newPassword)
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var de = FindUserBySAMAccountName (username) ;
if (de == null) // no such user
return false;
try
{
var userDN = de.DistinguishedName;
var ldapConnection = OpenLdapConnection (new
NetworkCredential (userDN, oldPassword)) ;
return ChangePassword (de.DistinguishedName,
oldPassword, newPassword, ldapConnection);
1
catch
{

return false;

public List<string> GetUserMemberGroups (string username)
{
var de = FindUserBySAMAccountName (username, "memberOf");
if (de == null) // no such user
return null;
var result = new List<string>();
if (!de.Attributes.Contains ("memberOf"))
return result;

for(int 1 = 0; 1 < de.Attributes["memberOf"].Count; i++)
{
var gr =
FindEntryByDN (de.Attributes["memberOf"] [1].ToString()) ;

if(gr != null &é&
!result.Contains (gr.Attributes["name"] [0].ToString()))
result.Add (gr.Attributes["name"] [0] .ToString()) ;
}
return result;

}

public bool IsUserInGroup (string username, string group name)

{
var groups = GetUserMemberGroups (username) ;
return
groups.Contains (group name,
StringComparer.InvariantCultureIgnoreCase) ;

}

public bool AddUserToGroup (string username, string group name)
{
if (IsUserInGroup (username, group name))
return true;
try
{
var user = FindUserBySAMAccountName (username) ;
var group = FindGroupByName (group name) ;
return AddAttributeValue (group.DistinguishedName,
"member", user.DistinguishedName) ;

}
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catch

{

return false;

}
public bool RemoveUserFromGroup (string username, string
group_name)

{

if (!IsUserInGroup (username, group name))
return true;
try
{
var user = FindUserBySAMAccountName (username) ;

var group = FindGroupByName (group name) ;
return DeleteAttributeValue (group.DistinguishedName,
"member", user.DistinguishedName) ;

}

catch

{

return false;

public bool UserHasMailbox (string username)

{

var user = FindUserBySAMAccountName (username,
"msExchRecipientTypeDetails") ;
if (user == null)

return false;
if
('user.Attributes.Contains ("msExchRecipientTypeDetails"))
return false;
return
(int) (user.Attributes["msExchRecipientTypeDetails"][0]) == 1;
}

public string GetUserMailboxAddress (string username)
{
var user = FindUserBySAMAccountName (username, "mail");
if (user == null)
return null;
if (!user.Attributes.Contains ("mail"))
return null;
return user.Attributes["mail"][0].ToString() ;

public KeyValuePair<string, string>?
GetDistributionGroup (string alias)
{
if (!'alias.Contains('@"))
alias += "@" + dnsRootDomainName;
try {
var de = FindByUniqueAttribute ("group",
"proxyAddresses", "SMTP:" + alias, "name", "mail");
return new KeyValuePair<string,
string>(de.Attributes["name"] [0].ToString (),
de.Attributes["mail"] [0].ToString());
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}

catch

{

return null;

}

public bool DeleteDistributionGroup (string alias)
{
if (!alias.Contains('@"))
alias += "@" + dnsRootDomainName;
try
{
var de = FindByUniqueAttribute ("group",
"proxyAddresses", "SMTP:" + alias);
return LdapDeleteEntry(de.DistinguishedName) ;
}
catch

{

return false;

public bool CreateDistributionGroup(string alias, string name,
string ouPath)
{
if (!alias.Contains('@"))
alias += "@" + dnsRootDomainName;
var alias nick = alias.Split('@")[0];
try
{
var de = FindByUniqueAttribute ("group",
"proxyAddresses", "SMTP:" + alias);
if(de != null)
return true;

var addReq = new
AddRequest (string.Format ("cn={0}, {1}, {2}", name, ouPath, baseDN),
"group") ,.

addReq.Attributes.Add (new DirectoryAttribute ("cn",

name) ) ;

addReq.Attributes.Add (new DirectoryAttribute ("name",
name) ) ;

addReq.Attributes.Add (new DirectoryAttribute ("mail",
alias));

addReqg.Attributes.Add (new

DirectoryAttribute ("proxyAddresses", "SMTP:" + alias));
addReqg.Attributes.Add (new

DirectoryAttribute ("mailNickname", alias nick));
addReqg.Attributes.Add (new

DirectoryAttribute ("groupType", /* GROUP TYPE UNIVERSAL GROUP */

0x8)) ;
addReq.Attributes.Add (new

DirectoryAttribute ("sAMAccountName", alias nick));
addReq.Attributes.Add (new

DirectoryAttribute ("sAMAccountType", /* SAM NON SECURITY GROUP OBJECT

*/ 0x10000001)) ;
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addReqg.Attributes.Add (new
DirectoryAttribute ("msExchRequireAuthToSendTo", true));

addReqg.Attributes.Add (new
DirectoryAttribute ("reportToOriginator", true));

var response = ldapConnection.SendRequest (addReq) ;
return (response.ResultCode == ResultCode.Success);
}
catch

{

return false;

public bool CreateUserAccount (string username, string
password, string displayName = null, string ouPath = "ou=Users")
{
try
{

var userDN
ouPath, baseDN) ;
var addReq = new AddRequest (userDN, "user");
//addReq.Attributes.Add (new
DirectoryAttribute ("objectClass", "user"));
addReqg.Attributes.Add (new DirectoryAttribute ("cn",

username) ) ;
addReq.Attributes.Add (new DirectoryAttribute ("name",
username) ) ;
addReq.Attributes.Add (new
DirectoryAttribute ("userPrincipalName", username + "@" +
dnsRootDomainName) ) ;
addReqg.Attributes.Add (new
DirectoryAttribute ("displayName", displayName ?7? username)) ;
addReq.Attributes.Add (new
DirectoryAttribute ("sAMAccountName", username)) ;

var response = ldapConnection.SendRequest (addReq) ;
if (response.ResultCode != ResultCode.Success)
return false;

if (!SetUserPassword(userDN, password))
{

LdapDeleteEntry (userDN) ;

return false;

var de = FindEntryByDN (userDN, "userAccountControl");

int uac =
int.Parse(de.Attributes["userAccountControl"] [0].ToString())

uac &= ~0x0002 /* ACCOUNTDISABLE */;

uac |= /* NORMAL ACCOUNT */ 0x0200 | /*

DONT EXPIRE PASSWORD */ 0x10000;

var modReq = new ModifyRequest (userDN) ;

var daml = new DirectoryAttributeModification();
daml.Name = "lockOutTime";
daml.Operation = DirectoryAttributeOperation.Replace;

string.Format ("cn={0},{1},{2}", username,
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daml.Add ("0");
modReqg.Modifications.Add (daml) ;

var dam2 = new DirectoryAttributeModification();
dam2 .Name = "userAccountControl";
dam2.0Operation = DirectoryAttributeOperation.Replace;

dam2 .Add (uac.ToString()) ;
modReqg.Modifications.Add (dam2) ;

response = ldapConnection.SendRequest (modReq) ;
if (response.ResultCode != ResultCode.Success)
{

LdapDeleteEntry (userDN) ;

return false;
}

return true;

}

catch

{

return false;

}

ADHelperFactory:

public class ADHelperFactory
{
private static Dictionary<string, IADHelper> adHelpers
Dictionary<string, IADHelper>();
public static IADHelper CreateADHelper (string
connectionString)
{
lock (adHelpers)
{
if (!adHelpers.ContainsKey (connectionString))
{
adHelpers.Add (connectionString, new
ADHelper (connectionString) ) ;
}

return adHelpers|[connectionString];

IADHelper:

public interface IADHelper
{

bool CreateUserAccount (string username, string password,

string displayName = null, string ouPath = "ou=Users");

new
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bool IsLoginFree (string user login);
bool ResetUserPassword(string username, string new password)
bool ChangeUserPassword(string username, string oldPassword,

string newPassword) ;

bool IsUserInGroup (string username, string group name);

bool AddUserToGroup (string username, string group name);
bool RemoveUserFromGroup (string username, string group name)
bool AuthenticateUser (string username, string password) ;
string GetNetbiosLoginName (string username) ;

string GetUserAttribute (string username, string attribute);
bool SetUserAttribute(string username, string attribute,

string value);

alias);

ouPath) ;

bool DeleteUserAttribute (string username, string attribute);
bool UserHasMailbox (string username) ;

string GetUserMailboxAddress (string username) ;
KeyValuePair<string, string>? GetDistributionGroup (string

.
4

14

bool CreateDistributionGroup (string alias, string name, string

bool DeleteDistributionGroup(string alias);
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