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PEDEPAT
[ToscHroBanbHa 3anucka a0 KBaniikauiiiHoi poOoTu Ha TeMmy «lIpoekt
VM-appliance Ha 6a31 BeGcreky IIS-ASP.Net(Core)» ckiagaeTbesi 3 IMepeltiky
YMOBHHMX CKOPOYE€Hb, BCTYITy, YOTUPHOX PO3ILIIB, BUCHOBKIB, CITUCKY BUKOpHC-
TaHOT JITepaTypu Ta JnoaarkiB.TexcToBa yacTHMHA BHKIaJeHa Ha 86 CTOpiHKax
ApykoBaHoro tekcty. [TosicHioBanbHa 3amucka mMae 12 cropiHok nopaTkis. Criu-
COK BUKOpPUCTaHUX Jikepes MicTuTh 30 HaliMeHyBaHb 1 3aiimae 4 cTopiHku. B po-

60T1 HaBeZieHO 94 pucyHkH, 7 Tabuulb. 3araibHui oocsr podotu — 109 cTopiHka.

VY nepmomy po3aini Oye nNpoBeieHO MOPIBHIHHS PI3HUX aHAJIOTIB KOMIIO-

HEHTIB BeOCTEKy Ta BUOpAHO Ti, siKi OyIyTh BUKOPUCTOBYBATUCH Y MTPOEKTI.

Y apyromy po3aun Oyae NpoBEAEHO BCTAHOBJICHHS Ta HaJalUTyBAaHHS

KOMITOHEHTIB BEOCTEKY BUOpAHUX Y TIEPIIOMY PO3JILII Ta JEIKMX TEXHOJOTIH.

VY TpetpoMy po3aini Oyae MpoBeAeHO TECTYBAaHHS Mpale3JaTHOCTI MPOEK-
Y.

Y yeTBepTOMY pO31iai 6yje omMcaHo Mpolec cTBOpeHHs appliance i3 Bip-
TyaJbHOI MalllMHU, HA SKIH OyJe pO3rOpHYTO BEOCTEK, Ta MEPEBIPEHO CTBOPEHUH

appliance Ha npane31aTHICTb.
BUCHOBOK MICTUTB B 001 pe3yTbTaTH BUKOHAHOT pOOOTH.

VY noparkax mpeicTaBiieH] MOPIBHsUIbHI TaOMULI XapaKTEPUCTUK Ta MOXK-
nuBocTel pizHUX Bepcih SQL Server, mosicHIoBalIbHY 3alMCKy Ui PO3IIOBCIO-
JDKEHHSI CTBOPEHOTO IIa0JIOHY BipTyasibHOT MamiHu Ta Te3u «Development of an

Appliance for Virtual Machine Deployment With a WEB Stack».

Kmouosi cmoa: BEBCTEK, BEBCAWT, OC, CVYBJ, SMS, IIS,
WINDOWS SERVER, MS SQL SERVER, UMBRACO, APPLIANCE.
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ANNOTATION
The explanatory note to the qualification work on the topic "VM-appliance
project based on the I1S-ASP.Net(Core) web stack™ consists of a list of conven-
tional abbreviations, an introduction, four chapters, conclusions, a list of used liter-

ature and appendices.

The text part is laid out on 86 pages of printed text. The explanatory note has
12 pages of annexes. The list of used sources contains 30 names and occupies 4
pages. The work contains 94 figures and 7 tables. The total volume of work is 109

pages.

In the first section, a comparison of various analogs of webstack components

will be made and those that will be used in the project will be selected.

The second chapter will install and configure the web stack components se-

lected in the first chapter and some technologies.
In the third section, testing of the project's performance will be carried out.

The fourth section will describe the process of creating an appliance from a
virtual machine on which the web stack will be deployed, and verify the function-

ality of the created appliance.
The conclusion contains the results of the work performed.

The appendices present comparative tables of characteristics and capabilities
of different versions of SQL Server, an explanatory note for distribution of the cre-
ated virtual machine template and theses «Development of an Appliance for Virtu-
al Machine Deployment With a WEB Stack».

Keywords: WEBSTACK, WEBSITE, OS, DBMS, SMS, IIS, WINDOWS
SERVER, MS SQL SERVER, UMBRACO, APPLIANCE.
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[TEPEJIIK YMOBHUX ITO3HAYEHb

OC — omepariiifHa cucTeMa

CYB/l — cuctema ynpaBiiiHHS 0a3amMu TaHUX

MS — Microsoft

I1S — Internet Information Services

CMS - Content Management System

RHEL - Red Hat Enterprise Linux

CentOS - Community ENTerprise Operating System
NLB - Network Load Balancing

ARR - Application Request Routing

GUI - Graphical User Interface

VM — Virtual Machine
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BCTYII

AKTYyaJIbHICTL TeMH. Y CydyacHOMY CBITI 1H(GOPMAIIMHUX TEXHOJOTIH
BeOpO3poOKa 3aiiMae IEeHTpaIbHE MICIIE Y PO3BUTKY Oi3HECYy Ta 3a0e3MedeHH1 J0C-
Tyny 10 iHpopmariii. CTBopeHHs €(heKTUBHUX Ta HaJlIMHUX BEOI0JaTKIB MOTpedye
BUKOPHUCTAHHA CyYaCHUX IHTEPHET-TEXHOJOTiH Ta iHcTpyMeHTIB. 11100 cnpocTutn
poOOTYy pPO3pOOHUKIB, OYJIO 30CEpEHKEHO yBary Ha po3poOIll MPUCTPOIO, KUK T10-
3BOJISIE AaBTOMATH3YyBaTH Ta CHPOIIYBaTH MPOIEC PO3TOPTAaHHS BipTyadbHUX Ma-
IIMH 13 HaJAIITOBAaHUM BEOCTEKOM, a TaKOX JI03BOJISIE KOPHCTyBayaM pO3ropTaTu

BeOcaiiTu 6e3 TIMOOKUX 3HaHb BipTyai3allli Ta OEKeHTy.

Ha naykoBiii koH]epeHiiii Oyyo npeacTaBieHo Te3u Ha Temy «Po3poOka

IPUCTPOIO JUIsl pO3TOPTAaHHA BIpTyalbHOI MAILIMHU 3 BEOCTEKOMY.

Mertorw nanoi kBami(ikaniiiHOI poOOTH € JOCHIIKEHHSI Ta NPAKTUYHE BU-
BUEHHS NPOLIECY CTBOPEHHS Ta HaJallTyBaHHA BeOcepBepa Ha ocHOBI IS, posrop-
TaHHA BeOmoaaTkiB, po3pobsenux Ha tiatdopmi ASP.NET Core Ta cTBOpeHHS
(yHKI10HAJIBHOTO MPUCTPOIO JJISl PO3TOPTaHHS BEOCTEKY Ha BIPTyaJIbHIN MalIuHI.
[TpoekT cripssMoBaHMIi Ha OBOJIOAIHHS HABUUKAMH pOOOTH 3 CEPBEPHUMU TE€XHOJO-
risiMU, HaJIAINTYBaHHAM 1HQPACTPYKTYpH BeOCalTy Ta 3a0e3MeUeHHsIM Horo edek-

TUBHOI pOOOTH.

O0'ekTOM JOCITIMKEHHs € TIpoliec cTBOpeHHs appliance Ta HanmamryBaHHS

BeOcTeky Ha ocHOBI IIS Ta ASP.NET Core.

IIpeaMeTom a0cC/iIKEeHHs] € THCTPYMEHTH, TEXHOJIOTI] Ta METOIU PO3PO0-

KM, KOH]Irypallii Ta yrnpasiiHHg BeO1oAaTKkaMu Ha tuiatgopmi Microsoft.
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PO3I1J 1. OI'JIs1l OCHOBHUX KOMIIOHEHTIB BEBCTEKY

1.1. TlopiBusinHs cydyacux cepBepHux OC nis BedcTeKy

Linux — 11e oJiuH 13 HAWBHIATHIIIAX PHUKIIAIIB PO3POOKHU BIILHOTO Ta BiJI-
KpUTOTO (3 BIIKPUTHUM KOJIOM, Open source) mporpaMHoro 3aoesnedeHHs. Ha Bij-
MIHY BiJl BJIACHUIIBKMX OIEpAIlifHUX CHCTEM, iXHI BHXIJIHI KOJIW JOCTYITHI BCIM

JUIST BUKOPUCTAHHS, 3MIHU Ta MOUIMPEHHS a0COJIIOTHO BUIBHO (B TOMY 4Mcii 6€3-

A Linux

Puc. 2. Jlorotun Linux

KOIIITOBHO).

Linux mopToBaHO Ha BENMKY KUIbKicTh anapaTHux riardopm. Terep s OC
JIOCUTh YCHIIIHO BUKOPHCTOBYETHCS SIK Ha MeH(peiimMax 1 cynepkomm'torepax,
Tak 1 BOyzoBaHa B 0araTo iHIIUX mpucTpoiB (cMapTdonu, mianmetHi [1K, mapi-
PYTU3aTOpU KOMI'IOTEPHUX MEpPEXK, MPUCTPOi aBTOMATUKH, CUCTEMHU KEpyBaHHS
TeJEeBI30paMu Ta ITPOBUMHU KOHCOJIsIMH ToIO). Bix cepeaunu 1990-x Linux Bce
YaCTIIIe BCTAHOBIIOETHCS 1 HA HACTIJIbHI KOMIT FOTEPH.

BiakpuTICTh 1 TOCTYNHICT — TrOJIOBHA 1aeosioris Linux. o onepartiiiiny
CUCTEMY MO>KHA JIETKO BCTaHOBUTH HOYTOYK a0o IIK, BoHa O6e3komToBHA, Ma€e Oa-
rato JUCTpuOyTUBIB — BapiaHTIB Linux Ha Oyab-sSKuil cMak, sSIKi TOTOBI IJisl KiH-
1IEBOi YCTAaHOBKM Ha MamuHy. BoHu OyBaloTh 1 KOMEpPUIMHUMH (HANPUKIAI,
RHEL), ogHak miaTUTH MOTPiOHO JIMIIIE 32 OHOBJICHHS 1 TEXHIYHY MATPUMKY [1].

Linux Bimomuii CBOE€IO CTAOLIBHICTIO Ta HAAIMHICTIO, IO POOHUTH HOTO i/1€a-
JpHUM BHOOpOM 17isi BeOcepBepiB. BiH Moxke mpairoBatu 0e3 Nepe3aBaHTaKEHHS

OpOTSATOM JOBTHUX TEpPIOAIB 4acy, 3a0e3Medyloud HeNepepBHY JAOCTYIHICTh

3un.

BeOCAMTIB.
Ximiuyk O. B. Ap.
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Onniero 3 ocHOBHUX MepeBar Linux e foro Oe3meka. OmnepaiiiiiHa cuctema
Ma€ BEJIMKY KUIbKICTh O€3MEKOBUX HaJAIITyBaHb Ta MEXaHI3MIB 3aXUCTY, SIK1 J0-
MOMAararoTh y 3amo0iraHHi Bpa3JIUBOCTSM 1 aTakaM 3 OOKY 3JIOBMHCHHKIB.

Linux mae Benukuii BuOip BeOcepBepiB, 0a3 MaHUX Ta 1HIIUX IporpaM, sKi
BUKOPUCTOBYIOThCS y BeOcteri. Hanpuknan, Apache, Nginx, MySQL, PostgreSQL
- L1€ JIMIIIE JIeSK1 3 TOMYyJIAPHUX MPOrpaM, sIKi MPaIol0Th M ynpaBiaiHHIM Linux.

bararo nuctpuOyTuBiB Linux € 6€3KOMTOBHUMHU Ta MalOTh BIAKPUTUN KOJI,
0 J03BOJISIE 3MCHIIIMTH BHUTPATH Ha JiIEH31l mporpaMHOro 3abesmeueHHs. Lle
OCOOJIMBO BAXKIIUBO JIJISl MAJIUX MIAMPUEMCTB Ta CTApTaIliB, SIKI XOUyTh 3aIlyCTUTH
BEONPOEKT 3 MiHIMaJIHbHIUMH BHTpaTamu [2].

Red Hat Enterprise Linux (RHEL) - nie oxuH 3 Halomy IsSpHIITUX KOME-
puiiHux AucTpuOyTHBiB Linux, po3pobieHuit kommnaniero Red Hat. Bin opienro-
BaHUI Ha KOPIOPATUBHUMN CEKTOp 1 3a0e3leuye BUCOKY CTaOUIbHICTh, HAMIMHICTD
Ta NIATPUMKY J1J1s1 O13HECy.

RHEL npomnonye noBroctpokoBy miarpumky (LTS) 31 cBoedacHUMH OHOB-
JeHHsMHU Oe3neKu Ta mATpUMKoo 3 00Ky Red Hat, 1o € BaxxnmuBuM a1 kopriopa-
TUBHUX cepenoBuil. barato KoMepIiiHHX TOJATKIB 1 amapaTHOTO 3a0e3reueHHs
ceptudikoBani s podotu 3 RHEL, mo pobuts ioro Haaiiinum Bubopom st Oi-
3HECY.

RHEL npononye po3mupeni ¢yHkiii 6e3neku, taki sk SELinux (Security-
Enhanced Linux). Ile 3a0e3mne4dye KOHTPOJb AOCTYITy Ha OCHOBI TOJITHK, ITi/IBU-
IIYIO4H 0€3MEeKy CUCTEMH.

Cucrema BKJIIOYAE MIATPUMKY KOHTEHHEpiB 3a gomomoror OpenShift 1
Kubernetes, 1110 poduts fioro yyjoBuM BUOOpPOM Jyist cydacHuX DevOps mpakTuk i
MIKPOCEPBICHOT apXITEKTYPH.

[upoka moxymeHTanis, oQiliifHl HaBYaldbHI MaTepiaiau Ta MIATPUMKA CIIi-
JBHOTH JOTIOMAararoTh y BIpOBa/keHHI Ta ekcruryarauii RHEL. Jlns HoBaukiB y
Linux nHanamryBanHs Ta koH}irypauis RHEL moxe OyTtu cknagHimmmu nopiBHs-

HO 3 JIGSIKUMU 1HIIUMU JUCTPUOYyTUBAMU

Ximiuyk O. B.
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RHEL — e xomepIiiauii mpoayKT, TOMY 3a HMIATPUMKY 1 OHOBJICHHSI TTOTPi-
O0HO maTuTu. Ile Moke OyTH MEepemKoa00 /I HEBEJIMKUX KOMIIaHIM a0o 1HIMBI-
JQyaTbHUX PO3pOOHHMKIB.[3].

Debian - 1ie oaun 3 HaicTapiKX 1 HANCTAOLIBHIMINX AUCTPHOYTHBIB Linux,
BIJIOMUI CBO€IO0 HAJIWHICTIO Ta BEITUKUM BHOOPOM TPOTPAMHOTO 3a0e€3MEeUCHHS.
Debian € ocHoBorO 1utst psixy Debian-monioHux auctpuOytusiB. HaitBigomimi: Ub-
untu, Linux Mint, Adamantix, Clusterix, Dreamlinux, Knoppix, Linspire, Maemo,
Xandros.

Debian Bimomuii cyBoporo BimjaHicTio ¢igocodii Unix Ta BUIBHOMY MpO-
rpaMHoMY 3a6e3nedeHH0. OC noproBaHa Ha 9 apXITEKTyp cepell AKUX, OKpIM TH-
MOBUX apXITEKTyp x86 Ta x86-64, € apxitektypu ARM Ta MIPS (k1 BUKOpuCTO-
BYIOTh IEPEBAXKHO Yy BOYIOBAaHUX CHUCTeMax); apxXiTekTypa s390x, BUKOPUCTOBY-
eThcsl MelH(ppeiimamu cepii IBM System z.

Debian BimomMuii cBO€rO CTaOUIBHICTIO, OCKUIBKH HOTO PeIi3H MPOXOJIATh Ye-
pe3 perenbHe TecTyBaHHs. Lle poObuth Horo HagiiHUM BHOOPOM MJisi CEpPBEPHUX
cepenoBull. BiH € MOBHICTIO O€3KOIITOBHUM 1 BIAKPUTHM IPOTrpamMHUM 3abe3ne-
YEHHSM, 1110 JO3BOJISIE HOTO BUKOPUCTOBYBATH O€3 JIEH31MHUX BUTPAT.

Hana OC nponoHye BeIMYE3HUN PENO3UTOPIN MPOrpaMHOro 3a0e3MneyeHHs 3
noHaz 50,000 makeTiB, 110 T03BOJISIE JIETKO 3HAWTH Ta BCTAHOBUTH HEOOX1HI MPO-
rpamu. BoHa npuiisie Benuky yBary 6e3mnelr, peryJisipHO BUITYCKAIOYH OHOBJICHHS
Ta matyi Oe3neku. Benuka Ta akTHMBHA CHIJIbHOTA KOPUCTYBAUiB 1 PO3POOHUKIB 3a-
Oe3rnedyye HasBHICTh BEJIMKOI KUIBKOCTI JOKyMeHTarlii, popymiB Ta pecypciB Jyis
MIITPUMKH.

UYepes opieHTalll0 Ha CTaOUIbHICTb, BEpCii MPOTPaMHOTO 3a0e3MeyYeHHs B
Debian M0OXyTh OyTH MEHII Cy4aCHMMH IOPIBHSIHO 3 IHIIUMH AUCTPUOYTHBAMHU.
JI71s1 HOBaUuKIB BCTAHOBJICHHS Ta HAJAIITYBAaHHSA MOXKYTh OyTH CKJIQHIIIMMU MOPi-
BHSTHO 3 IHIIMMU TUCTpUOyTHUBaMH, Takumu sk Ubuntu [4].

CentOS (Community ENTerprise Operating System) - 1ie qucTpuOyTHB

Linux, skuit 6a3yerbcst Ha Red Hat Enterprise Linux (RHEL) 1 miarpumye Bucoky
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cyMmicHICTh 3 HUM. OcHOBHOIO MeTor0 CentOS € HajgaHHS cTa0lILHOTO, OE3KOIITO-
BHOT'O Ta BIJIKpUTOTO BapiaHTy kopriopatuBHoi OC ist cepBepiB.

Y MunynomMy (10 Bepcii 8§ BKIIFOYHO) METOIO TTPOeKTy Oyio ckiananus 100%
nsiiikoBocyMicHoro 3 RHEL nuctpubytuBy. Iintpumka CentOS 8 npunununacs
31 rpyans 2021 poky; kKopucTyBadam OyJi0o 3alIpOIIOHOBAHO NEPENTH Ha Oe3nepep-
BHO OHOBIIOBaHy peaakiiito CentOS Stream a0o Ha anbTepHATUBHI JUCTPUOYTHUBH,
110 BUKOPUCTOBYIOTH (hopmaTt nakyHkie RPM.

Ockinpku CentOS 6a3yerses Ha RHEL, BiH ycmagkoBye BCIO CTaOIbHICTS 1
HAJINHICTh, [0 POOUTH WOTO BIAMIHHUM BHOOPOM ISl BUPOOHUYUX CEPEIOBHIIL.
CentOS € 6e3KOIMTOBHUM AUCTPUOYTUBOM 3 BIIKPUTHM BUXITHUM KOJOM, IO JI0-
3BOJISIE BUKOPUCTOBYBATH oro Oe3 mileH3iiHux ButTpat. [loBHa OiHapHa cyMic-
HicTh 3 RHEL no3Bosisie BUKOPUCTOBYBATH MPOTpaMHe 3a0e3MeUeHHs, CEPTUPIKO-
Bane 11 RHEL, Ha CentOS 6e3 Oyab-sakux Mmoaugikamniii. [cCHye akTUBHA CIIIIBHO-
Ta KOPUCTYBadiB Ta PO3POOHUKIB, sKa 3a0e3leuye HasABHICTh BEIMKOI KIJIBKOCTI
JIOKyMEHTaIlli, GOpyMiB Ta pecypciB AJisi MIATPUMKH.

Koxen Bunyck CentOS miaTpuMyeThCsl MPOTITrOM TPUBAIOTO mepioay (3a-
3Bu4ait 10 pokiB), 110 3a0e3neuye cTabUTbHICTD 1 HAAIMHICTD JIsl TPUBAJIOTO BUKO-
puctanHs. Yepes opieHTaIll0 HA CTA0UIBHICTh, OHOBJICHHS MOXYTh BUXOAUTH TIO-
BUIBHIILIE MOPIBHSAHO 3 ACSKUMHU 1HIIMMU nucTpuOyTtuBamu. Ha Bigminy Big RHEL,
CentOS He Mae 0odiliifHOT KOMEPIIMHOI MATPUMKH, X04a CHUIBHOTA 1 HAJa€ JI0-
MIOMOTY.

B octanni poxku CentOS nepetinoB Ha Mmozenb CentOS Stream, sika Biapiz-
HSIETHCA B TPATUIIAHOTO MIIXOTY, 10 MOKE BUKIWUKATH MUTAHHS OO JOBTO-
CTPOKOBO1 CTa01JIbHOCTI.

CentOS € nomyisipHUM BHOOPOM JIJIsl CEPBEPHOTO CEPEOBUIINA 3aBISKH CBO-
iif ctabimpHOCTI, Oe3memni Ta cymicHocTi 3 RHEL. Bin migxoauTs st MIXPOKOTO
CIIEKTPY BeOCTEKiB, 3a0e3Meuy0un HaIIHHICTh 1 e(eKTUBHICTH Y poOoTi [5].

OpenSUSE Leap - ne crabinbhaumii 1 HaaiiHWN auctpudytuB Linux, po3po06-

nenuit cninbHOTOIO OpenSUSE. Bin 6a3yerscs Ha SUSE Linux Enterprise (SLE),
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1o 3a0e3nedye BUCOKY CTaOUIBHICTH 1 MIATPUMKY KOPIOPATHBHOTO piBHs. Leap
HaIJICHU Ha CEepBEpHI Ta HACTUIbHI CEPEIOBHUIIA, TPOTIOHYIOYH IITHMPOKI MOKIIH-
BOCTI JIJI HAJIAIITYBaHHS Ta BUKOPUCTAHHSI.

3aBasku 6a3i 3 SUSE Linux Enterprise, Leap € nyxe cTabiibHUM TUCTPUOY-
THBOM, IO POOUTH HOTO MIAXOIAIUM Jjisi BUpoOHWYMX cepemoBuil. OpenSUSE
Leap € Ge3KOMTOBHUM 1 BIAKPUTUM IPOrPaMHUM 3a0€3MEUCHHSM, IO JT03BOJISIE
HOT0 BUKOPUCTOBYBATU 0O€3 JIIEH3IMHUX BUTpPAT. MOMKIMBICTE OTPUMATH KOMEP-
niHy miaTpuMky udepe3 SUSE, mo Moxe OyTH BaKIUBUM ISl KOPIIOPATHBHUX
kopuctyBaudiB. OpenSUSE Leap Hanae 1ocTyIn 10 BEAMKOT KUTBKOCTI MPOrPaMHOTO
3a0e3nedeHHs yepe3 odiriiini pernosutopii openSUSE Ta cTopoHH1 peno3utopii.
JImst IeTKOTO HaNAIMTyBaHHS Ta aaMiHICTPYBaHHS CHCTEMH BHUKOPHUCTOBYETHCS
YaST (Yet another Setup Tool), sika kepye po3aijzamMu AUCKIB, TOYATKOBUM BCTa-
HOBJICHHSM CHCTEMH, YIPABTIHHAM MaKkyHKamMu RPM, MepeXxHUMU OHOBJICHHSIMH,
HaJalITyBaHHIMH Mepexi Ta (paepBoily, KOpUCTyBadyaMHu Ta rpylnaMH Ta 1HIIUMHU
JacTUHAMU CUCTEMU 4epe3 eauHui inTepdeiic. YaST Takoxk iHTerpyeThes 31 SaX?2
JUISl KepyBaHHs rpadiuHOI0 KapTOI Ta MOHITOPOM, CEHCOPHUM €KpPaHOM, J0JAaTKO-
BUMH MOHITOpaMH Xinerama, mpote, mounHatouu 3 Bepcii 11.2, SaX2 Oyno Buity-
yeHo 13 onporpamyBaHHs OC. Takox Oyi0 BKJIIOYEHO OaraTo iHIIUX MOJYJIiB, Ha-
npukian, koudirypariii Bluetooth Ta MoX/IHMBICTh KEpyBaHHSI BCiMa BCTAHOBJICHHU-
MU Tiporpamamu [6].

Sk 1 1HI cTabuIbHI AMCTpUOYTHBH, Leap Moke MaTH OUIbII MOBLIBHI OHOB-
JICHHS IOPIBHSHO 3 AUCTpUOyTHBamMu Ha Kimtant Tumbleweed a6o Fedora.

OpenSUSE Leap € aymoBuM BHOOPOM JJIsI THX, XTO IIYKAa€ CTaOUTLHUN Ta
HAJIAHUN TUCTPUOYTUB JI1 BUKOPUCTAHHS y BeOCTelll. 3aBAsKU CBOill CTaO1IbHO-
CTi, OE3KOITOBHOCTI Ta IMUPOKUM MOKJIMBOCTSM aJMIHICTpyBaHHs, Leap Moxe
3a0€3MeunTd HaAIHy OCHOBY JJIsi PO3TOPTAaHHS PI3HOMAHITHMX BeOIOJATKIB Ta
cepBiciB [7].

Fedora Server - 1ie cepBepHa penaxiiis auctpudytusa Fedora, sika HaltiieHa

Ha HaJaHHS HOBITHIX TEXHOJIOTIH Ta pileHs A cepBepiB. BoHa yacto BUKOpucC-
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TOBYETBCS JJII pO3pOOKH, TECTYBaHHS Ta BIPOBAPKCHHS NEPEIOBUX CEPBEPHUX
pimens. Fedora Server Mae KOpOTIIMN KUTTEBUN LUKII MOPIBHSHO 3 JESIKUMH 1H-
MIMMH JTUCTPUOYTHBAMH, IO J03BOJISE KOPUCTyBadyaM 3aBXAM MAaTH JIOCTYI IO
OCTaHHIX HOBOBBEJICHb.

Fedora mae BenuKy Ta akTUBHY CIIJIBHOTY, IO 3a0e3Medye MIBHIKY MiATPH-
MKY Ta BHpIIIEHHS MpobiieM. BiH BUKOPHUCTOBYE MOIYJIbHY apXiTEKTypy, IO JO-
3BOJISIE AJMIHICTpaTOpaM HaJAIITOBYBATH CHUCTEMY BIAMOBIAHO J0 KOHKPETHHX
noTpeo.

JluctpuOyTHB Hajaae BiaMmiHHy miaTpuMmky Docker, Podman ta iHmmx KoH-
TEHHEPHUX TEXHOJOrH, mo pobuts Fedora Server ineanbHUM Juisl pO3rOpTaHHS
KOHTEWHEepU30BaHUX JojaTkiB. BOymoBana cuctema Oesmeku SELinux (Security-
Enhanced Linux) 3abe3mneuye kopucTyBada MOTY)KHUMH IHCTPYMEHTaMH IS 3a-
Oe3neueHHs OE3MEeKU CEPBEPHOIO CEPEIOBUIIIA.

Kosxna Bepcis Fedora ninTpumMyethes auiie 0au3bko 13 micdiliB 1 1ie BUMa-
ra€ 4acToro OHOBJICHHSI cUCTeMH. Uepe3 BUKOPUCTAHHS HAWHOBIIMIUX TEXHOJOTIN
Fedora moxxe OyTu MeHIII CTaOUIBHUM y MOPIBHSIHHI 3 IUCTPUOYTUBAMH, OPIEHTO-
BaHMMH Ha cTa01IbHICTh, TakuMU Sk RHEL a6o CentOS.

Fedora Server € uynoBuM BUOOPOM ISl TUX, XTO IIYKAa€ AOCTYI J0 HaWHO-
BIILIMX TEXHOJIOTIA Ta IHCTPYMEHTIB y CEPBEPHOMY CEpPEIOBUIII. 3aBASKU CBOIA
Opi€HTaIlli Ha HOBITHI PO3POOKH, 1IeH TUCTPUOYTHUB 171€aIbHO MIIXOIUTh ISl PO3-
pOOKH, TECTYBaHHS Ta BIPOBAKEHHS CydyacHUX BeOpimeHb. OHaK, HOro KopoT-
KHI JKUTTEBUHN ITUKII 1 MOXKIIMBICTh HECTaOLIBHOCTI MOXKYTh BUMAaraT J0J1aTKOBOI
yBar# JI0 OHOBJICHb Ta YIPABIIiHHS CUCTEMOIO [8].

FreeBSD - ue omnepariiina cuctema, mo mnoxoauth Bing BSD (Berkeley
Software Distribution), ogHoro 3 HaWcTapimmx Ta HaWOULIBI BIUTMBOBUX Unix-
noAiOHuX cucteM. BoHa BijloMa CBO€IO CTaOUIBHICTIO, MPOAYKTUBHICTIO Ta Oe3rie-
KO0, IO pOOUTH ii MOMYyJISIPHUM BHUOOPOM AJI CEPBEPIB 1 MEPEKEBUX JTOJATKIB,
K1 TOTPeOyI0Th TpUBAJIOTO Yacy Oe3nepediiiHoi podbotu. FreeBSD wacto Bukopu-

CTOBY€TbHCA JIJIs1 TOOYI0BU IHTEPHET-TIOCIIYT 1 XMApPHUX PIIIEHb.
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CucrtemMa MicTUTh BOYJIOBaH1 3aco0M Oe3mekH, Takl sk jails st 130511 g0-
JIATKIB, a TAKOX MIATPUMYE O€3MeUH1 MepeKeB1 MPOTOKOJH 1 U(PyBaHHS.

FreeBSD ontumizoBana i1 BUCOKOI MIPOYKTUBHOCTI, IO pOOUTH ii mpuaa-
THOIO /i1 pOoOOTH 3 IHTEHCUBHUMM HABAaHTAKEHHAMH, TaKUMH SIK 0azu JaHUX,
BeOCepBEpH 1 MEPEKEB1 TOAATKHY.

Cucrema BukopuctoBye BSD minensito, sika € ogHi€0 3 HalIiOepambHIINIX
BIIKPUTHUX JIIEH31H, J03BOJISIOYM BUKOPHUCTOBYBATH, MOAU(IKYBAaTH Ta PO3IO-
BCIOJKYBATH KOJ| 3 MiHIMAJIbBHUMH OOMEKCHHSIMU.

FreeBSD mae motyxHy cucTeMy MOPTIB 1 MaKeTiB, IO CHPOIIYE BCTAHOB-
JICHHS Ta YNPaBIIHHA POTPAMHUM 3a0€3MECYCHHSIM.

[TopiBHsiHO 3 Linux, FreeBSD Moxe Matu MeHUly MIATPUMKY Ul JESIKUX
amapaTHUX MPHUCTPOiIB, OCOOIUBO HOBITHIX MOJIECH.

Xoua FreeBSD mae akTUBHY CIUJIIBHOTY, BOHA € MEHIIO MOPIBHSHO 3 Jie-
SKUMHU BEeJIMKUMU Linux auctpuOyTuBaMHu, 110 MOKE O3HAYAaTH MEHILY KIJIbKICTb
JIOCTYITHUX PECYPCIB Ta JOMOMOTH.

JI1s HOBAUKIB, SK1 3BHKIM 10 1HIKUX Unix-moaidaux cuctem ado Windows,
ocBoeHHs FreeBSD moxe 3aiinatu Oiiblie yacy depes ii yHiKallbHI 0COOJIMBOCTI Ta
1HCTPYMEHTHU.

FreeBSD € naniiiHo0 Ta cTaOlIbHOIO OMEPaIifHO CUCTEMOIO, SIKa BiJMIH-
HO MIJXOJWUTH JIJIi CEPBEPHHUX CepeaoBHIN. BoHA MpOMOHYyE BUCOKY MPOMAYKTHB-
HICTh Ta 0€3MeKy, 1110 poOUTH i1 MPUBAOIUBUM BUOOPOM JJIsI PO3TOpPTaHHS BeOCep-
BEpIB Ta IHIIUX 1HTEpHET-cepBiciB. OaHaK, 0OMeKeHa MiITPUMKA armapaTHOro 3a-
Oe3redyeHHs Ta MEHIIa KUIbKICTh JJOCTYITHOTO MPOTPaMHOTO 3a0€3MEeUEeHHS MOKYTh
BHMaraTH J0JaTKOBUX 3yCHJIb Bia aamiHicTparopa [9].

Windows Server 2019 - me oneparmiiina cuctemMa, po3po0ieHa KOMITaHi€r0
Microsoft, cnemianbHO TpU3HAYCHA JJI1 BAKOPUCTAHHS Ha cepBepax. BoHa Hamae
HaO1p yHKIINA Ta CepBICIB, 1110 JO3BOJISIOTH MIITPUMYBATH Ta YNPABIATA KOMI'TO-
TEPHUMH MepekaMu, 3a0e3Meuyroun HaliiHy Ta e(eKTUBHY poOoTy 1H(OopMarliii-

HUX CUCTEM.
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Cim's Windows Server 3apoaunacs y 2003 porii, ko Microsoft Bunycrtuna
nepiry Bepcito, 3acHoBany Ha Windows NT. 3 Toro yacy BoHa €BOJIIOI[IOHYBAJIA,
o6 BiamoBigatu nmorpedam minnuBoro cBiTy IT, mponmonyroun HOBI QyHKIIT Ta

MOJKJIMBOCTI 3 KOKHUM BHUITYCKOM.

am Windows Server

Puc. 3. Jlorotun Windows Server

Cooronni Windows Server — me He mpocTo olepaliiiHa cucrema, a Iijia
maTdopma, o Ja€ 3MOTY OpraHizamisiM Oyb-SIKoro po3Mipy 3abe3nedyBaT po-
60Ty Big BeOcepBepiB 1 6a3 JaHUX 0 BIPTyaJIbHUX MAIllMH 1 KOHTEHHEPIB, 3aXHUIIa-
TH J1aHi 3aBOSKU BOyjoBaHUM (pyHKITisM Oe3nekn, TakuM sik BitLocker i Windows
Defender Advanced Threat Protection ta minrpuMyBaTy THYYKICTh 3 TIOpHIHUMHU
Ta XMapHUMH MOKITUBOCTSIMH, IO JTalOTh 3MOTY JIETKO TIEPEHOCHTH poO0Ui HaBaH-
TaKCHHS.

Windows Server mporoHye MHMPOKUiA CIIEKTP CEPBICIB I OpraHizailii Kop-
MOpPAaTUBHUX MEPEX, BKIIIOUAIOUH CiIy>k0u goMeHiB Active Directory, DNS, DHCP,
a TaKOX MOKJIMBOCTI B1JIJIaJIEHOTO JAOCTYIy 1 Oe3neku Mepexi. BiH BkItodae B ce-
0e BeOcepnep IIS, sikuit 103BOJISIE XOCTUTH Ta PO3TOPTATH BEOAOJATKU Ta CATH Ha
matdopmi Windows. IIS migrpumye pizHOMaHiITHI TexHouorii, Taki sk ASP.NET,
PHP, Python tomro. /lana OC mae BOyaoBaHy MiATPUMKY JUIsl BIpTyati3ailii, 30K-

pema Hyper-V, 110 103Bojsie CTBOPIOBATH Ta YIPABIATH BIPTyaJlbHUMH MallldHa-
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mu. lle mo3Bomsie ONTUMI3yBaTH BHKOPUCTAHHSI PECypCiB cepBepa Ta MOJETIIy€e
PO3TOpTaHHS Ta YIPABIIHHS 10IaTKAMHU.

Windows Server mpomoHye pi3HOMaHITHI MOMJIMBOCTI 30epiraHHS JaHUX,
BKJIIOUYAIOYH CITykO0y (hailJIoBUX CHCTEM, CXOBHIIA JAaHUX Ta IHTErparlito 3 00IiKo-
BUMH 3aITMCaMU KOPUCTYBAYiB.

Hana OC mae mmmpoki MOKJIMBOCTI 3a0€3MEeUeHHS O€3MEeKH, BKIIIOYAI0YH
BOYJI0OBaHI MEXaHI3MH 3aXUCTy JIAHUX, BIJAJICHOTO KEPYBaHHS Ta MOHITOPHUHTY, a
TaKOX 1THCTPYMEHTH JIJIs1 OOMEXEHHS JOCTYITy KOPUCTYBaiB.

Windows Server mocCTiHHO OHOBIIOETHCS Ta PO3MIMPIOE CBIM (yHKIIIOHAT,
100 3a0e3neunTy ePeKTUBHE YIIPABIIHHS cepBepaMu Ta 1HGOPMAIITHUMHU CUCTE-
MaMH B KOPITOPATUBHOMY CEPEIOBHIIII.

IlepeBarn Microsoft Server:

1. Microsoft Server iaeanbHO MIAXOIUTH JJIsl CEPEAOBUII, JI€ BKE BUKO-
pUCTOBYIOThCS TIpoaykTH Microsoft, Taki sk Windows, Office, Exchange 1 T.1.,
OCKUJIbKU BiH 3a0€3Medye BiJIMIHHY CYMICHICTh Ta IHTETPAIlil0 MK IIUMHU TPOIYK-
TaMH.

2. Bona Mae moTy>kHy cuctemy yrpasiinHsa qomeHamu Active Directory,
10 J03BOJISIE KEPYyBAaTH KOPHCTYBadyaMU, KOMIT'FOTEpaMH, TPyHaMH Ta MOJTITHKaAMHU
O€3MeKH B MEPEKI.

3. Microsoft Hamae perynsapHi OHOBJICHHS O€3MeKH Ta maTyi, Mmoo 3axuc-
TUTHU CepBep B1J BpasziuBocTer Ta 3arpo3. Kpim toro, B Windows Server € BOy10-
BaHI 3aCO0M 3aXHCTy, Takl SK OpaHIMayep, aHTUBIPYC Ta CUCTEMU MOHITOPUHTY
Oe3nexwu.

4, Mae BOynoBaHy miaTpuMKy [Jis matdopmu Bipryanizauii Hyper-V,
110 JT03BOJISIE JIETKO CTBOPIOBATH Ta YIPABJISTH BIPTyaIbHUMH MAIlIUHAMH.

S. [TinTpumye pi3Hi 6a3u nanux, Taki ak SQL Server, o g03BoJIsI€ Jer-

KO HaJallITOBYBaTH Ta YNpPaBIATH Oa3aMu JaHUX HA CepBepi.

Windows Server 2022 — ocrtaHHsI Bepcisi cepBepHOI OIepariiHoi CHCTEMH

Bi Microsoft, Bumymiena B ceprni 2021 poky. Ll Bepcis NpuHOCUTH 3HaYHI MOK-
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paieHHs y chepu 0e3neku, riOpuaHuX MOXKIUBOCTEH, TPOIYKTUBHOCTI Ta YIpaB-
JIHHS, TIOPIBHIHO 3 Monepennboro Bepcieto, Windows Server 2019. Bona mae yci

0COOJIMBOCTI MOMEPETHBOT BEPCii, ajie 1 Ma€ HACTYIIHI MOKPAICHHS:

o Windows Server 2022 Bkitouae Secured-core cepBepu, siki 3a0e3rne-
YYIOTh JOJATKOBUM pIBEHb OC3MEKU 3aBJSKHU 1HTErpallli arapaTHUX 1 MporpaMHHUX
dbyukiii. [le BKItoUae 3aXUCT B BPa3IMBOCTEH Ha PiBHI MIKPOIPOTPAMHOTO 3a-
Oe3neueHHs Ta po3HpeHi QyHKIIT 3aXUCTy Tam STi.

o [linTpumMKka  HOBITHBOTO  CTaHAAPTy MPOTOKONY  IIU(PYBaHHS
Transport Layer Security (TLS) 1.3 3abe3mneuye nokpaiieHy Oe3IeKky Ta MBI
3’ € THAHHS.

o InTerparis 3 Microsoft Defender ATP BukopucTOBY€ThCS ISl MOK-
pallleHOT o BUSBJIICHHS Ta 3aXUCTY B[ 3arpo3.

o Windows Server 2022 minrpumye Azure Arc, 110 J03BOJISIE EHTPaTi-
30BaHE YIPAaBIIHHA SIK JIOKATHbHUMH, TaK 1 XMapHUMH pPECypcaMy uepe3 €JIuHY
KOHCOJTb.

o ABTOMAaTH30BaHE yMPABIIHHSI CEpBEpaMH 3 JIOMOMOTOI0 Azure
Automanage 3HMXKYe ONepalliiiHl BUTPATH Ta MiJABUILYE €(PEKTUBHICTh YNpPaBIIIH-
HSl.

° [Tintpumka st Azure Kubernetes Service na Windows Server 2022
MOKpAIIy€e MOKJIUBOCT1 pO3TOPTAaHHS KOHTEHHEPIB Y TIOPUAHOMY CEpPEIOBHIIIL.

o CepBepu 3 miATpUMKOIO 110 48 TepabaiiTiB omepaTUBHOI Mam'aTi Ta
2048 5OoriYHUX MPOLECOPIB JO03BOJSIOTH PO3TOPTAaTH Ta OOCIYTOBYBaTH BEIHUKI
HaBaHTa)XCHHS Ta JOJATKH.

o [HHOBaIIT y cdepl HU3BKOT 3aTPUMKH, HAJIIMHOCTI Ta MPOIMYCKHOI 3/1a-
THOCTI MEpeXi, BKIFOYAIOYH MIATPUMKY HOBUX TEXHOJIOTIH, Takux sk RDMA over
Converged Ethernet (RoCEv2) Ta nporpamHo-Bu3HaueHuX Mepex (SDN).

o Jlo1aTKOB1 MOKIIMBOCTI JIs MIrpailii ¢aiiiiB 1 cepBepiB, BKIOYAIOUU

MOJIETTLIEHY MIrpaliio 10 Azure.
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° [TinTpumka omTHMIi3aIii CXOBHUINA Ta TMOKPAIICHHS MPOIYKTUBHOCTI
npu BUKOpHUCTaHHI ¢aitnoBoi cucremu ReFS (Resilient File System).

o [TokpamieHHs: st BIpTyaJdbHUX MAIIMH, BKJIIOYAIOUM IIBUAIIANA 3a-
MyCK Ta IHTErpariio 3 Azure /st pe3epBHOTO KOIIIOBAHHS Ta BITHOBJICHHS.

o Hotpatch - HOBa QyHKIIis, 0 JT03BOJISIE BCTAHOBIIOBATH OHOBJICHHS
0e3 epe3aBaHTaKEHHS cepBepa, 3MEHIITYIOYH Yac MPOCTOIO.

o [linTpuMka BipTyauizalii y BipTyaJbHHUX MaIllMHAX IS MPOIECOPIB
AMD, 1o 3a6e3neuye OiIbIIY THYYKICTh Y PO3TOPTaHHI BIpTyaJIbHUX CEPEIOBUIIL.

o Hogsuii Microsoft Edge, 3acHoBanuii Ha Chromium, Tenep aoctynHuit
Ha Windows Server 2022, 3a0e3neuyroun cydacHUM 1 0e3neyHuid Opay3epHuii 10c-

BIJI.

Windows Server 2022 — 1ie moTy>HE OHOBJICHHS, SIKE MMPHUHOCHTH 3HAYHI
noKpalnieHHs y chepi 6e3rmeku, riOpuaHUX MOKIMBOCTEH Ta MPOYKTUBHOCTI. 3a-
BJISIKM HOBUM (YHKLISIM, TaKuM sIK Secured-core server, MOKpallleHa MIATPUMKA
Azure, a TakOX MOKpPAILEHHS MEPEXKEBOI Ta CXOBUIIIEBOI MPOTYKTUBHOCTI, 1151 BEp-
Cisl € BIAMIHHUM BHOOPOM JJII CyYaCHUX MIAIPUEMCTB, SIK1 IParHyTh 3a0€3MEYUTH

BHUCOKHI piBeHb Oe3nekH Ta e(heKTUBHOCTI ynpaBiiHHs cBoiMu [ T-pecypcamu.

3Bakaroun Ha Bci mepenideHi acriektu, Windows Server € 4y1oBUM KaHIH-
JTATOM Ha POJIb OTEPAIIHOI CUCTEMHU, KA cTaHe (HyHAAMEHTOM JJiI MaHOyTHHOTO
BeOcteky. Windows Server 2022 - e HaifHOBIIIIa Bepcist JaHOI onepamniiHoi cuc-

TEeMH, ajie y MPOeKTi Oyje BUKOPUCTOBYBATUCH HANUTIOMIMPEHIIA Ha CbOroH1 Win-

dows Server 2019 [10].

1.2. Oraspa BedcepBepa 1S

SIkuro Oyno obpano BukoprctoByBatn Windows Server sik omnepariiiiHy cuc-
TeMy BeOCTeKy, To Oyze soriuno oopatu Internet Information Services sik BeO cep-
Bep, ToMy 110 |1S € BOyZOBaHUM IHCTPYMEHTOM 1 Il ONTUMAaJIbHOI poOOTH HE MO-

TP10HO J10JIaTKOBUX BCTAHOBJICHD.
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IIS € BeGcepBepom, po3pobiieHMM KoMmaHiero Microsoft, ssikuii Hajae moTy-

YKHUHW Ta HAAIMHUN MeXaHI13M JUIsl PO3TOPTaHHs, KEpyBaHHs Ta MIATPUMKHU BeOcail-

TiB Ta BeOAoAaTkiB. Bin BxoauTth y cknan omnepaniiinux cucteM Windows Server

Ta € OJJHUM 13 HaUMomyJsIpHIIMX BeOcepBepiB y cBiTi. IS nommproeTses 3 onepa-

mitanMu cucteMamu poauan Windows NT.

Mginx

Apache
Cloudflare Server
LiteSpeed
Microsoft-I1IS
Mode.js

Envoy

Google Servers
Caddy

Tengine
IdeaWebServer
Cowboy

Kestrel
ArvanNginx

Tomcat

34.3%
30.2%
21.8%

10.2%

0.1%
0.1%
0.1%
0.1%
0.1%
0.1%

WaTechs. coim, 5 April 2024

Ilepesaru IIS:

Puc. 4. Peittunr BeOcepBepiB

OcHoBHult koMnoHeHT IS — BeOcepBep, kUil 103BOJIsIE€ po3MilLyBaTH B [H-

tepHeti caitu. IIS migrpumye nporokomu HTTP, HTTPS, FTP, POP3, SMTP,

NNTP. IIS n'stuii 3a momynspHICTIO BeOCEpBEP 3a KUTBKICTIO CalTIB, micis Nginx,

Apache HTTP Server, Cloudflare Server ta LiteSpeed.

Internet Information Services (IIS) Mae moTy>kHiI MOKITUBOCTI JyTsi TOOYAOBH

30aJlaHCOBaHUX KJacTepiB, 10 3a0e3Ieuye BUCOKY JOCTYIHICTh 1 HalIMHICTh BEO-

nonatkiB. Ll ¢gyHKIIOHANBHICT, YacTo Bijapi3Hs€e IIS Bijg KOHKYpPEHTHUX IUIAT-

dbopM, 1e moaiIOHI MOXKIIUBOCTI MOXKYTh OyTH OOMEXEHUMH a00 MEHII THYYKHUMHU.
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IIS minTpumye ABa OCHOBHUX MIJIX0JM 10 OajaHCyBaHHS HaBaHTaxeHHs: Network
Load Balancing (NLB) ta Application Request Routing (ARR).

Network Load Balancing (NLB)

NLB npairtoe Ha piBHI Mepexi 1 3a0e3Medye po3noaiT BX1JHUX 3aMUTIB Mk
KiTbKOMa cepBepami. Lleit MeTon GanaHcyBaHHS HaBaHTAXXEHHS € YHIBEpPCAIbHUM
1 He moTpelye 3MiH y KoH]irypamii IIS, mo poOuTs HOTro MPOCTUM 1 3pYyYHUM IS
BripoBapkeHHs. NLB iHTerpyerbes 3 onepaiiitHoo cucremoro Windows 1 Moxke
BUKOPHCTOBYBATHUCS 3 PI3HUMHU BeO-cTekamHu, 3a0e3Meuyrour THyYKiCTh Ta Macll-
TaOOBaHICTh IS pI3HOMaHITHUX BeO-10/1aTKIB.

Opniero 3 nmepear NLB € Te, 110 BCi cepBepr MOXKYTh aKTUBHO OpaTu yd-
acThb B OJHOYACHIA 0OpOOIl BXIJHUX 3alUTIB MPOTOKOJY MEpenayl TiIepTeKCTy
(HTTP). lle onna mepeara moJjsrae B Tomy, o B cepegoBuini NLB IIS moxe
OyTu HabaraTo Jierue migTPUMYBaTH TOTOYHI OHOBJIEHHS Ta BIAKAT, 3a0€3Ieuyro-
9H BUCOKY JOCTYITHICTh BeO-moaatkiB [11].

Application Request Routing (ARR)

ARR mpaitoe Ha piBHI BeOcepBepa 1 3a0e3neuye po3nonaun BxigHux HTTP-
3aMMTIB MIXK CEpBEpaMH Ha OCHOBI 3arojioBkiB HT TP, 3MiHHUX cepBepa Ta anropu-
TMIB OaJlaHCyBaHHs HaBaHTaxxeHHs. Llei minxin Bumarae 3MmiH koHbirypartii IS,
ayie Hajae OLTbIIe MOMJIMBOCTEH i TOHKOTO HANAINTYBAaHHSA 1 KOHTPOIO HaJ
tpadikom. ARR m03Bossie HamamToByBaTH MpaBUiia MapUIPyTU3aIlil HA OCHOBI Pi-
3HUX MapaMeTpiB 3anuty, Takux sk URL, 3aromosku HTTP abo Bmict 3anuty [12].

IHopiBusinasa NLB ta ARR

. PiBens po6otu: NLB mpairtoe Ha piBHI Mepexi, Tofl sk ARR mparrtoe
Ha piBHI BeO-cepBepa.

. Bumoru no xoundirypartii: NLB #He notpebye 3min y koHdirypartii IS,
tomi ik ARR BuMmarae netajibHOro HajgamTyBaHHS.

. ['HyukicTh 1 KOHTposb: ARR Hanae Oinblie MOXKIMBOCTEN I TOHKO-

rO HaJalITyBaHHS Ta KOHTPOJIIO Hal TpadikoM mopiBHAHO 3 NLB.
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besneka € BaxnuBoro ckianoBoro IIS. Beb-ceprep miarpumye pizHi METOIU
ayteHTudikaii, Bkmodaroun Basic, Digest, Windows ta Forms, a Takoxx Hanae
IHCTpYMEHTH MJI1 HaJIAITyBaHHSA aBTOpHU3allli 1 3aXHCTy JaHUX 3a JOMOMOIOI0
SSL/TLS. I3onsuisa noaatkiB y okpeMux myinax (Application Pool Isolation) 3a6e3-
nevye CTabUIbHICTh 1 0€3MeKy, AO3BOJSIOUN PI3HUM JI0aTKaM MpalioBaTH He3a-
JIeKHO OJIMH BiJI OTHOTO.

MonynsHa apxitektypa IIS no3Bosisie nogaBaTy 1 HanaMTOBYBATH Pi3HI MO-
nyni ta posmupenns, Taki sk ASP.NET, URL Rewrite Ta WebSocket Protocol,
JUISL pO3IIUpEHHs (PYHKIIOHANBHOCTI BeO-cepBepa. Lle pobuts IS Ham3BuyaiiHoO
THYYKHUM 1 3JaTHUM aJIallTyBaTUCS JI0 OTPEO pi3HUX BeO-0/1aTKIB.

[aTerpanis 3 iHmmMMHu npoaykramu Microsoft, Takumu sik SQL Server, Azure
ta Active Directory, poouts IIS 3pyuyHum /Ui BUKOpPUCTaHHS B cE€peloBULIAX, I10-
OynoBaHux Ha 0a3l TexHousoriii Microsoft. [HCTpyMeHTH A1 aAMIHICTpYBaHHS,
taki sk [IS Manager 1 migrpumka PowerShell, 1o3BossitoTh epeKTUBHO ynpaBisTh
BeO-cepBepoM, a (PYHKIIIT JOTyBaHHS Ta MOHITOPUHTY JOIOMAararoTh BiJICTE)XyBaTu
MPOIYKTUBHICTH 1 3a0€31euyBaTu HaAliiHy poOOTy BeO-101aTKiB.

Henouiku IIS:

1. [IS migTpumye Tinpku omnepauiiiny cucremy Windows, mo € oOMe-
YKEHHSIM JJIs1 OpraHi3aliii, sKl BAKOPUCTOBYIOTh 1HIII MJ1aT(Hopmu.

2. Benuki BeGcaiiTi Ta mojaTKu, 10 MPAIIOOTh i ynpaBmiHHsIM [IS,
BUMArarTh 3HAYHUX OOCSTIB PECYPCiB, TAKUX SIK MTaM'ATh Ta MPOLIECOP.

3. HanamryBanns ta koudiryparis IIS € ckinagnum 3aBaaHHsSM 1Ji KO-
pHUCTyBadiB 06€3 BEJIUKOIO JOCBIYy B aIMIHICTPYBaHHI BeOCEPBEPIB.

4, Heski ¢ynkuii 1IS MoXyTh BUMaratu J10AaTKOBUX JIilEH31H abo mij-
MUCKHU Ha MATPUMKY, 110 MOXE 301IBIIUTH 3arajibHy BapTiCTh, a TAKOXK MOXKYTb

BUMAaraTl BUKOPUCTAHHS JOJIATKOBUX pillleHh ab0 CTOpoHHIX MoxaymiB miusa IIS

[13][14].
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1.3. Bubip cucremu ynpaJ/iiHHSI BMiCTOM

HacTynmHruM KpokoM Ha IUIAXY MOOY0BH BEOCTEKY € BUOIp CHCTEMH yIIPaB-
aiaas BMictoM (Content Management System, CMS). Ile nporpamue 3a0e3neucH-
Hs BUKOPHCTOBYETBHCS JIJI OpraHizailii BeocaiTiB, IHIKMX 1HGOPMAIIHHUX PeCcypcCiB
B [HTEepHETI 200 OKpEMUX KOMIT'FOTEPHUX MEPEK.

CMS icHye COTHI, a MOXe€ 1 TUCSAY1, TOMY BUOIp € AyXke Benukuid. Mu 3ymu-
HHUMOCSI Ha JICKIJIBKOX Ta po30epeMo iX (yHKIIIOHAN Ta MepeBar.

Orchard Core — e MoynbHa 6araTOKOPHUCTYBAIlbKa CTPYKTYpa MpOrpaM
13 BinkpuTtuM kojgoM 1 CMS mist ASP.NET Core. Lle nepernncana Orchard CMS Ha
ASP.NET Core. Bona cneniansno po3po0OieHa i CTBOpeHHsI BeOcaiTiB, BeO10-
JIATKIB Ta IHTEPHET-Mara3uHiB 3 BUKOPUCTAHHSAM CYyYaCHHUX TEXHOJIOTIH BeOpO3po-

OKH.

® Orchard Core

Puc. 5. Jlorotun Orchard Core

OcHogHI1 xapakTepuctuku Ta nepearu Orchard Core:

1. Po3pobnena 3 Bukopuctanusim ASP.NET Core, mo mo3Bodsie iit mpa-
IIOBaTH Ha PI3HUX OMNEpalliiiHUX cucTeMax Ta miartdgopmax. BoHa takox mae mo-
IyJIbHY apXITeKTypy, IO JI03BOJISIE JIETKO PO3LIMPIOBATH i1 (DYHKIIIOHAJIBHICTH 32
JIOTIOMOTOI0 P13HUX MOJTYJIIB.

2. Hanae rHy4YKi MOXJIMBOCTI AJi1 CTBOPEHHSI PI3HOMAHITHUX BeOCAMTIB

Ta JOJATKIB PI3HOTO PiBHA CKJIagHOCTI. BoHa miaTpuMye poOOTy 3 pI3HHUMH THIIA-

Ximiuyk O. B.

Apx.

Danvkoscokuu 1. I KK]KBKPE - 123 - 20 - H3

3un.

Apk. Ne dokym. ITionuc | Jama

23




MU KOHTEHTY, MapLIpyTH3aIlit0, aBTeHTU(IKAII0 Ta 1HII (YyHKIIIOHATBHI MOKIIH-
BOCTI.

3. Jlo3BoJisie po3poOHMKAaM CTBOPIOBATH BIACHI MO JIJIsl PO3IIUPEHHS
GbyHKITIOHATBHOCTI BeOcalTy abo monatky. Lle mo3Bosisie MiAraHATH CUCTEMY I
KOHKPETHI MOTPeOH MPOEKTY.

4, Mae BOynoBaHy MIATPUMKY JUIsl pOOOTH 3 Pi3HUMH MOBaMHU Ta KYJIb-
Typamu, 110 pOOUTH ii MOIMYIIPHUM BHOOPOM ISl MIX)KHAPOHUX BEOIIPOCKTIB.

S. Mae noTyXHy aaMIHICTPATUBHY IaHeNb, sIKa T03BOJISIE aIMIHICTPATO-
paM e(heKTUBHO KepyBaTH BMICTOM BeOCalTy Ta HaJaIlITyBaTH MOTO MapaMeTpH.

6. [Tintpumka 6a3 manux SQL Server, MySQL, MariaDB, PostgreSQL i
SQLite.

7. Monyi Ta TeMHu Tenep BUKOPHUCTOBYIOThCS sik maketu NuGet. CtBo-
puTu HOBUM BeOcalT 3a nonomoror Orchard Core CMS HacmipaB/ii Tak caMo Tpo-
CTO, SIK TIOCUJIAHHS Ha OJIMH MeTanakeT 13 rajepei NuGet.

8. MacmraboBanicts. Ockinbku Orchard Core € cucteMoro 3 Kiibkoma
KJIIEHTaMHU, BU MOXXET€ PO3MICTUTH CKUIBKHA 3aBrOJHO BEOCAWTIB 3a JOMOMOTOIO
OJIHOTO pO3ropTaHHs. TUIMOBa XMapHa MaIlllMHA MOXE MapajeilbHO PO3MIIIYBaTH
TUCSIY1 CAlTIB 13 130JIA111€I0 0a3U TaHUX, BMICTY, TEMU Ta KOPHUCTYBAUiB.

3aranom, Orchard Core € MOTy>XHOIO Ta THYYKOIO CHCTEMOIO YIpPaBIIHHS
BMICTOM, SIKa HaJIa€ MUPOKI MOKIIUBOCTI JIJII CTBOPEHHS PI3HOMAaHITHUX BEOCaNTIB
Ta ojaTkiB. BoHa MigXxoauTh SIK JJisi HEBEJMKUX OCOOUCTHUX MPOEKTIB, TaK 1 JJIs
BEJIMKUX KOPIOpaTHBHUX BeOmopTais [15].

Piranha CMS - ne Biakpura miardopma ympasiainas koHTeHTOM (CMS),
nodynosana Ha matgopmi ASP.NET Core. Bona npomnonye 3pyunuii intepdeiic
JUTSl pelaryBaHHSI KOHTEHTY, PO3IIUPIOETHCS 33 JOTIOMOTOK0 MOJIYJIIB 1 MOXKE BHKO-
pUCTOBYBaTHUCS Ui JoAaBaHHS ¢GyHKUioHaIbHOCTI CMS 10 BXe 1CHYI0YO1 Ipo-

rpamMu, CTBOPEHHSI HOBOT'O BeOCalTy 3 HyJIst a00 HaBiTh SK OCKEH[ JJIsI MOOUIBHOI

3un.
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Puc. 6. Jlorotun Piranha CMS

Piranha CMS Mae apXiTeKTypy 3 BUCOKOIO MOKJIMBICTIO KOMIIOHYBaHHSI, sIKa
BukopuctoBye ctangapTHuii ASP.NET koHTeliHep 1H’eKLli 3aexHOCTe. Yl pi3-
HI CIIy’KOM MO’KHA 3aMIHHTH, 1 SKIIIO BU HE 3HAMACTE peanizailito, sika O BiMOBiIa-
Ja BalllUM MOTpedaM, 1€ TaK caMoO IMPOCTO, SIK BIPOBAIKEHHs 1HTepdercy, mob
CTBOPHUTH CBI1il BJIACHUM.

[Iporpama menemxepa nodynoBana sk ASP.NET nporpama 3 Razor Pages,
Vue.jsi Bootstrap 4. KoxxHa cTopiHKa B MEHEJKEP] Ma€ BIIaCHY Vue nporpamy, sika
CTBOPIOETHCS MICJsl TOBEPHEHHS CTOPIHKHM 13 cepBepa. Y ci 6araTopa3oBi YaCTUHHU B
MEHEJ[KEP1 TaKOK MaloTh BiIacHUM VuenonaTtok. [Ipuunna Bubopy 1150r0 qu3aiHy
Ta BIJIMOBH BiJ] CTBOPEHHS MOBHOIIIHHOIO KJlieHTa JavaScript moJisirae B TOMYy, 110
BU MOXKETE BUOpATH, SIK BU XOYETE CTBOPUTH BJIACHI CTOPIHKU B MEHEIKEP1, OYy/b
e MVC a6o Razor Pages.

SKo BM XouyeTe po3MOBCIOAUTH HAOIp KOPUCTYBAlbKMX KOMIIOHEHTIB, XO-
pormii ciocid 3po0uTH 11e — ymaKyBaT ix y Moayib. ¥ Piranha momyns Hacmpa-
B/l € HIYUM IHIINUM, K nakeToM NuGet (a00 MpoeKToM, SKIIO BU CTBOPIOETE MO-
yJib i1 ce0e), AKui HaJae ekl MeTOAM PO3IIMPEHHS Ta PEECTPYE KIlac, 1o pe-
am3ye iHTepdeiic Piranha.Extend.IModule.

OcHogH1 ocobnuBocTi Piranha CMS BkITtouaroTh:

1. Piranha CMS no0ynoBaHa Ha 0a3i apXiTeKTypH, sKa CIPHUIE JETKOCTI

pPO3IIMPEHHs Ta HaJlAIITyBaHHSA. Bu MokeTe nomaBaTu HOBI (PyHKIIi Ta MOy,
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Taki sik 6s0rH, hoToranepei abo IHTEpHET-Mara3uHu, a TaKOX PO3LIUPIOBATH (PyH-
KI[IOHAJIBHICTH 3a JOTIOMOT'OIO BJIACHUX MOJTYJIB.

2. Piranha CMS € ipoekToM 3 BiIKpUTUM BUXITHHM KOJOM, III0 O3HAYAE,
10 BU MOXKETE NeperjsgaTH, 3MIHIOBaTH 1 BUKOPUCTOBYBATH HOro OE3KOIITOBHO.
Benuka akThBHA CHIBHOTAa KOPUCTYBAYiB 1 pO3POOHUKIB JIONIOMAarae BHPIIITYBaTH
po0JIeMH Ta HaJla€ MiATPUMKY.

3. Piranha CMS mae BOynoBaHy MiATPUMKY MOBHHUX PECypcCiB, IO JO-
3BOJISIE JIETKO CTBOPIOBAaTH MDKHApPOAHI BeOCANTH 3 PI3HUMH BEPCISIMH KOHTEHTY
JUISL PI3HUX MOB.

4, [TnaTdopma npomnoHye 1HCTPYMEHTH JJI1 ONTUMI3aIlil MOITyKOBOI1 BU-
JUMOCTI BeOcaiiTy, BkiIroyatoun HanamtyBaHHs URL-aapec, mera-TeriB 1 1HIII ac-
NEKTH, SIK1 JOMOMAararTh 301JIbIIUTH PEUTHUHT B MONIYKOBUX CUCTEMAaX.

5. Piranha CMS noOynoBanuii Ha 6a3i ASP.NET Core, mo 3a0e3neuye
BHUCOKY ITPOJTyKTHUBHICTh, MACIITA0OBAHICTh 1 0€31eKy. BiH iHTErpyeThCs 3 IHIIUMU
xomrnoHeHTaMu ASP.NET Core, Takumu sik Identity, MVC i Entity Framework,
10 pOOUTH HOTO MOTYKHUM 1 THYYKUM PIllICHHSM 17151 BeOpo3poOku [16].

Umbraco - 1ie Bigkpura miatdopma ynpapiinisa koHTeHToM (CMS), mo0y-
noBaHa Ha matdopmi ASP.NET sika 103Bosisie CTBOPIOBATH KpPAcCHBI Ta Cy4acHl
BeOcaiiTu. BoHa BKIIIOUa€e IHCTPYMEHTH ISl CTBOPEHHS 1 yNpaBJliHHA BeOcaTaMu,

Be0/10/1aTKaMH Ta IHTEPHET-Mara3uHaMH.

umbraco

Puc. 7. Jloroturt Umbraco
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Umbraco e npoektom 3 BiIKpUTHM BUXITHUM KOJOM, IO O3HAYAE, IO BU
MOKeTe OE3KOIITOBHO BHUKOPHUCTOBYBATH, 3MIHIOBATH 1 PO3MOBCIOKYBATH MOTO.
BinkpuTtuil BUXiTHUN KOJ TaKOX CIPHSE MIBUIAKOMY PO3BUTKY 1 MIATPUMIIL ILJIaT-
dhopMU 3aBISKH aKTUBHIN CIUIBHOTI pO3POOHUKIB.

Umbraco mae 3pyunuii inTepdeiic ais penaryBaHds KOHTEHTY, SIKHM J03BO-
JIsie HaBITh HETEXHIYHUM KOPHCTyBadyaM JIETKO JI0JJaBaTH Ta peAaryBaTH BMICT Ha
BeOcaiiTi. Ile pobuts miargopMy MOMyaIspHUM BHOOPOM J1Jii BeOpO3POOHUKIB Ta
KOHTEHT-MEHE/KEPIB.

Umbraco nagae mmpoki MOXIJIMBOCTI [T HAJAIITYBaHHS 1 PO3MIMPEHHS Y-
HKIIIOHAJILHOCTI 32 JIOTIOMOTOI0 PI3HOMaHITHUX IUIAriHIB, MOAYJIIB Ta PO3IIUPEHb.
Bu mMoxere po3poOsisiTH BIACHI MOAYJl a00 BUKOPUCTOBYBATH T'OTOBI PIIIEHHS 3
Mmapketiieiicy Umbraco.

[InaTtdpopma Mae BOy/IOBaHI 1IHCTPYMEHTH ISl ONTHMI3alli NOIIYKOBOI BU-
JTMMOCTI BeOcaiTy, Bkitouaroun ApyxHi URL-anpecu, mera-Tteru, Kkapty caiTy Ta
i1 SEO-¢gyHkiii.

Umbraco miaTpumMye MyJIbTUMOBHICTb, 1110 J03BOJISIE CTBOPIOBATH BeOCaAUTH
3 KOHTEHTOM Ha P13HUX MOBaX 1 KEPyBaTH HUMHU 3 OJTHOTO MICIIS.

OcHOBHI OCOOJIMBOCTI Ta MepeBaru:

1. Umbraco € mpoekToM 3 BIAKPUTHM BUXIJHUM KOJOM, IIIO JTO3BOJISE
pPO3pOOHUKAM BHOCUTH 3MIHH B KOJ TIaTGOPMHU, PO3POOIISTH POIMIUPEHHS Ta BJIa-
CHI MOJTYJII.

2. [aTepdeiic Umbraco myske 3pyuHuii 1 IHTYiTUBHO 3po3yMumuid. Lle po-
OUTH HOTO 11€TbBHUM BUOOPOM ISl KOHTEHT-MEHEKEPIB Ta HE-TEXHIYHUX KOPUC-
TyBayiB.

3. Umbraco Hajae THyYKICTh B HaJIAIITYBaHHI BEOCAWUTIB Ta pO3LIUPIO-
BaHHI iX (DyHKIIIOHAJILHOCTI 32 JJOTIOMOT'O0 PI3HOMAHITHUX IIJIariHiB Ta MOJIYJIB.

4, [TnaTdopma mae BOy10BaHI IHCTPYMEHTH JIJIs1 ONTUMI3ALli] TOIIYKOBO1

BUJIMMOCTI, 1110 JOTIOMAra€e BaM MiAHATUCS B PE3yJIbTaTax MOIIYKY.
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5. Umbraco miarpumye poOoTy 3 6araTbMa MOBaMH, 1110 JI03BOJISIE CTBO-
proBaTH MI>KHAPOIHI BEOCANTH.
OTtxe, Umbraco € 4ymoBor0 CHCTEMOIO YIIPaBJIiHHS BMICTOM IS MalOyT-

HBOT'O BeOcaTy, ToMy ii 1 Oyaemo 3actocoByBaTH [17].

1.4. Bubip CYB/

Bubip cucremu ynpasninas 60azamu panux (CYBJl) € He MeHII BaXJIMBUM,
HXK BHOIp 1HIIMX KOMITOHEHTIB CTEKY, OCKUJILKM BOHA BIJIrpa€ KIIOYOBY POJb Y
30epiraHHi, opraHi3aiii Ta JOCTYIN J0 JaHUX JJig BeOmoaaTkiB. [IpaBuiabHO migio-
pana CYBJ] Moxke 3HAYHO BIUTMHYTH Ha MPOIYKTUBHICThH, MACIITA0OBaHICTh, O€3-
MeKy Ta HaJliHICTh BeOmonatky. Hampukian, pensiiiiHi 0a3u NaHUX, Takl SIK
MySQL a6o PostgreSQL, yacTo BUKOPUCTOBYIOTHCS ISl TOJATKIB, SIK1 OTpeOy-
I0Th CTPYKTYpOBaHOro 30epiraHHs naHux, ToAl sk NoSQL 06a3u maHux, Taki K
MongoDB, MoxxyTb OyTH Kpamum BHOOPOM ISl TOAATKIB 3 HECTPYKTYPOBAaHUMU
JaHUMU 200 BeIUKUMU oOcaramu 3anuciB. Bubip npasmibHoi CYB/] Moxke 3HaUHO
BIUTMHYTH Ha MIBUAKOAIIO Ta €EKTUBHICT pOOOTH Balloro BeOJAOAATKY, TOMY L€

BOKJIMBUMN aCIeKT MPH TUIAaHYBaHHI Ta pO3po0Ill MPOEKTY.

Microsoft SQL Server — cucrema ynpasiiHHs 0a3aMu JaHUX, K4 PO3PO-
onseTbesa kopropaiiero Microsoft. SIk cepBep JaHMX BUKOHYE TOJOBHY (PYHKIIIO
1o 30epeKeHHIO Ta HaJAHHIO JAHUX Y BIJIMOBIJIb HAa 3alHUTH 1HIIMX 3aCTOCYHKIB,

K1 MOKYTh BUKOHYBATHCSI SIK HA TOMY ) CAaMOMY CEpBEpi, TaK 1 y Mepexi.

\"

<>
/’@,(A

Microsoft
SQL Server

Puc. 9. Em61ema SQL Server
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MogBa, 110 BUKOPHCTOBY€EThCS AJIsA 3amuTiB — 1 ransact-SQL, cTBopeHa crmi-
apHO Microsoft Ta Sybase. Transact-SQL € peanizamieto crannapty ANSI / ISO
OJI0 CTPYKTYypoBaHOi MoBH 3anuTiB SQL i3 posmmupeHHsMu. BukopuctoByeThes
SK JUISI HEBEJIMKHX 1 CEpeAHIX 3a po3MipoM 0a3 JaHUX, Tak 1 Jjis BeIUKUX 0a3 ma-
HUX MaciITaly mianpuemMcTBa. barato pokiB BIaio KOHKYpY€E 3 1HIIUMU CHCTEMa-

MU KepyBaHHA 0a3aMu JTaHUX.

SQL Server - e cucrema ymnpasmninasa 6azamu gaaux (CYbJI) Big kommnanii
Microsoft. Bona npornonye mupokuii HaOip QyHKINA 1J1s1 30epiraHds, KepyBaHHS
Ta ONPALIOBAHHS JAHHUX, IO POOUTH 11 MOMYJIIPHUM BHOOPOM ISl MIAMPUEMCTB Ta

PO3POOHUKIB IPOTPAMHOTO 3a0€3TMeUEHHS.
Ocs gesiki kir04oB1 Xapakrepuctuku SQL Server:

1. [ToTyxHicTh Ta MacmTaboBaHicTh: SQL Server Moxe mpartoBaTu 3
BEJIMKMMH OOCSTaMH JaHUX Ta MIATPUMYBATH BEIUKY KIJIbKICTh OAHOYACHUX 3'€]l-
HaHb, 10 POOUTH WOTO 1I€aTbHUM BHOOPOM ISl MIANPUEMCTB 3 BEIUKUMH 00CS-

raMHm JaHHX.

2. besneka ganux: SQL Server mae mmpokuii HaOlp 1HCTPYMEHTIB JIJIst
3aXUCTy JaHUX, BKIIOYAIOUM MEXaHI13MU aBTeHTHUQIKaIlll, aBTOpHU3aLlii, u(pyBaH-

Hs Ta ayAUTY.

3. VYupapminaasa maaumu: SQL Server Hamae 3acobm juisi e(pEeKTHBHOIO
YIpaBJIiHHS JaHUMH, BKIIOUAIOYM MOJIMBOCTI 1HJIEKCYBaHHSI, ONTUMI3ALlli 3amu-

TiB T4 MOHITOPUHTY MPOJYKTHUBHOCTI.

4, Bucoka nmoctymuicts: SQL Server mpomnonye pi3HI MOXJIHBOCTI IS
3a0e3MeUYeHHs] BUCOKOI JOCTYITHOCTI JaHUX, BKIIOUAIOUM PE3EPBHE KOMIIOBAHHS,

perutikariiro Ta kiacrepusairo [18][19].

SQL Server mae pi3Hi Bepcii, 30kpeMa, JiHiMKka npoaykrtie Standard, EXx-

press, Developer, Enterprise i Web. Jlaxi po3risaeMo iX 0cOOIHUBOCTI.
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Microsoft SQL Server Standard — e norykHa Ta HamiiHa Bepcis SQL
Server, sika MICTUTh OCHOBH1 (YHKIIIT, HEOOXiaH1 Jyis OuIbmIocTi mporpam. Lle
BKJIIOUa€E B cebe 3arajibHl 3aCO0M pO3pOOKH, YIPaBIiHHS JAaHUMH Ta aJIMIHICTPY-
BaHHS 0a3 JaHuX i1 €pEeKTUBHOIO KEepyBaHHS OazaMH JaHUX 3 MIHIMAJIbHUMU
pecypcamu. CTBOpeHa ISl MIAMPUEMCTB CEPEIHBOTO PO3MIpPY, SKI MOTPEOYIOTH
0a3y nmaHux 13 OaratuM HaOOpOM (DYHKIIIHM 11 yOpaBIiHHSA JaHUMH, OC3MEKH Ta
BHCOKOI JJOCTYMHOCTI, ajie 0e3 J10JaTKOBUX BUTpAT Ha OULIbIN gopori Bepcii. SQL
Server Standard 3a6e3mneuye 6aanc MixK (yHKIIOHATBHICTIO, TPOTYKTUBHICTIO Ta

BapTICTIO, IO POOUTH 11 MOMYJIIPHUM BHOOPOM JIJTst OaraThox opranizariii [21].

s Bepcis SQL Server Bkitouae BCl OCHOBHI (DyHKIII1, HEOOX1THI 11 edek-
TUBHOIO yIpaBiiHHA AaHuMH. Lle BKIItOYae moTyxHi 3ac00M JIsl CTBOPEHHS, 30€-
piraHHs Ta oOpoOKM NaHMX, 3py4Hl IHCTPYMEHTH JUIsl aAMIHICTpYBaHHS Oa3u Aa-
HUX, @ TaKOX MOXJIMBICTb MaclITaOyBaHHS JJs HNIATPUMKU 3POCTAIOYUX BUMOT

O13HecCy.

Ogpniero 3 kmovoBux ocobdmuBocteit SQL Server Standard e miarpumka 6a-
raTOKOPUCTYBAIbKOTO CEpPEIOBUIIIA, IO J03BOJIsIE OaraTboM KOPUCTyBayaM OJHO-
JacHO TpairoBatu 3 06a3010 naHux 0e3 BTpaTtu NMpoayKTUBHOCTI. Lle mocsraerscs
3aBJSIKA PO3UIMPEHUM MEXaHI3MaM YIpaBJIIHHS TpaH3aKI[isIMU, OJOKYBaHHSIM Ta

130JIA1111, K1 3a0€31eYyIOTh HUIICHICTh Ta KOHCUCTEHTHICTh JTaHUX.

SQL Server Standard Takox mpomoHye IHTETpOBaHI 3aco0u i 3abe3re-
YEHHS1 BUCOKOI JIOCTYITHOCTI Ta BIAHOBJIEHHS JaHuX. DyHKIII1, Taki IK OCHOBHI Me-
XaHI3MH PE3EPBHOTO KOIIIOBAHHS Ta BIHOBIICHHS, JO3BOJISIOTH IIBUIKO B1THOB-

JFOBATH JIaH1 y pasi 30010.

besneka € oaniero 3 ronoBHux nepesar SQL Server Standard. Bona Bxirovae
MOTY>XH1 3aco0u mudpyBaHHs JaHuX, Takl Ak Transparent Data Encryption (TDE),
sKa 3axXHIae AaHl BiJ HECAHKI[IOHOBAHOTO nocTyiy. Kpim Toro, miarpumka Row-
Level Security Ta Dynamic Data Masking 103BoJisie KOHTPOJIFOBAaTH JOCTYI J10

KOH(IICHIIIHUX JaHUX Ta MPUXOBYBATH iX BiJ] HECAHKI[IOHOBAaHUX KOPHCTYBaiB.
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Jlns iHTerpaiii JmaHMX Ta CTBOpPEHHs aHaimiTHuHux 3BiTIB SQL Server
Standard npononye miarpumky SQL Server Integration Services (SSIS) ta SQL
Server Reporting Services (SSRS). Ile mo3Bosisie aBTOMaTU3yBaTH IpOIIeCH 00pO0O-
KM JJaHUX Ta CTBOPIOBATH 1H(OOPMATHUBHI 3BITH JJIs aHATI3Y Ta MPUUHSITTS PIIICHb.
Xoua SSIS y it Bepcii He HACTUIBKU MOTYXHA, sIK y Bepcii Enterprise, BoHa Bce X

Haja€ HeoOX1aH1 iHCTpyMeHTH I O1nbinocTi ETL-niporecis.

3apasaku miaTpumin perutikaiii, SQL Server Standard mo3Bosisie cMHXpOHI-
3yBaTH JIlaHI MDK PI3HUMH CE€pBepaMu, 110 3abe3leuye iXHIO KOHCUCTEHTHICTh Ta
JOCTYIHICTh. Lle 0coONMBO BaXJIMBO JIJIsl OpraHi3ailiii, siki MalOTh PO3MOAUICHY
CTPYKTYpY Ta MOTPEeOYIOTh IOCTYITY JI0 aKTyaJIbHUX JAaHUX Y PI3HUX reorpadiyHuX

JIOKAIAX.

3aramom, Microsoft SQL Server Standard € imeanpbHEM BHOOPOM JIJIS ITi -
PUEMCTB CEPENHBOrO PO3MIPY, SKI IIYKAIOTh HaAliiHE Ta MOTY)KHE PIIICHHS IS
ynpaBiiHHS gaHuMU. Bona 3abesneuye Bci HeoOXimH1 QYHKINT 1151 e(EeKTUBHOT
poOOTH 3 JaHWMHU, BUCOKOI JIOCTYIMHOCTI Ta O€3MEKH, a TAaKOX MPOIMOHYE 3pYyUHI
IHCTpYMEHTH JJi 1HTerpamii Ta aHamizy nanux. L{g Bepcis Hamae opraHizarfisim
MOXJIMBICTh OTpUMaTH Bcl mepeBaru SQL Server 6€3 HE0OX1THOCTI BEIUKHUX 1HBE-

CTHIIIH, [0 POOUTSH 11 ONTUMAIILHUM PillIeHHSIM [T OaraThox OizHeciB [18][22].

Microsoft SQL Server Express — 1ie 6¢3k0IITOBHA BepCis MOMYJIIPHOI CH-
CTEMHU YIPaBIiHHA peNiiHUMU 0a3aMu JaHUX, PO3POOJIEHA KOPIOPaIli€ro
Microsoft. Bona opieHTOBaHa Ha HEBEJIUKI JOAATKU, HABYAJIbHI MPOEKTH, & TAKOK
JUISl TUX, XTO TUIBKM TOYHMHAE CBOIO poboTy 3 SQL Server. OcrnoBHa meta SQL
Server EXpress — HagaTH AOCTYM 10 MOTYyXHUX MoxuiuBocTet SQL Server 6e3 ¢i-
HAHCOBUX BHTpAT, 10 POOUTH 1i i7ea’dbHUM BHOOPOM [JIsi PO3POOHHUKIB-

[MOYATKIBIIIB 1 MaJnX O13HECIB.

SQL Server Express cTBopeHO 3 TyMKOIO MO 3py4HiCTh. BiH jieTko BcTaHo-
BITIOETHCS 1 HAAIITOBYETHCS, IO JI03BOJISIE KOPUCTYBAYaM IIBUAKO PO3MOYATH PO-

00Ty 3 6azaMu gaHuX 0e3 HEOOX1THOCTI y CKIAIHUX KOHQITypallisx.
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Xoua SQL Server Express € mMoTy>XKHUM 1HCTPYMEHTOM, BiH Ma€ MEBHI 00-
MeXeHHS. MakcuManbHui po3Mip 0a3u gaHux oomexxenuit go 10 I'b, miarpumy-
erbes A0 1 I'b oneparuBHOi mam'siTi Ta BUKOPUCTOBYETHCS JIUIIE OJHUH (DI3UUHUN
nporiecop. Ll oOmMexeHHs poOIsATh HOro MEHII MiAXOIAIINUM JJI BEIUKUX a00 BHU-

COKOHABAaHTAKEHUX JIOJATKIB, aje IIJIKOM MPUAATHUM JIJIT MaJTuX MPOCKTIB.

SQL Server Express moBHicTi0 cymicHHi 3 iHImMMH Bepcisimu SQL Server.
Lle o3Hauae, M0 PO3POOHUKH MOXKYTh PO3MOYaTH CBiM MpoeKT Ha Express, a moTim

JIETKO TIepErTH Ha OLIBII MOTYKHY BEPCitO, SKIIO XHI MOTPEOH 3pOCTYTh.

HesBaxatouu Ha te, mo SQL Server Express € 6e3k01ITOBHOIO BEPCi€O, BiH
BKJIFOYA€ BC1 OCHOBHI 3aco0u Oe3neku Ta HaAilHoCcTi, mo W iHmi Bepcii SQL

Server. Lle rapanTye, 110 JaHi 3QIUIIAIOTHCS 3aXUIEHUMH Ta IITICHUMH.

SQL Server Express miarpumye OCHOBHI (PYHKINT cydacHMX 0a3 JaHHX,
BKItouaroun Transact-SQL, iHaekcaliro, TpaH3akilii, a TaKoX 1HII MO>KJIMBOCTI,

K1 JJ03BOJIAIOTh CTBOPIOBATU €()EKTUBHI Ta IPOAYKTUBHI JOJATKH.

Microsoft SQL Server Express € 4y0BUM 1HCTPYMEHTOM I PO3POOHHKIB,
K1 XO04yTh HaBuMTHCS mpaioBatu 3 SQL Server 6e3 Benukux (iHAHCOBHUX BKJIA-
neHb. Bona 3a0e3neuye Bci HeoOX1AH1 (GYyHKIIIT JUIsi CTBOPEHHSI, YIPABIIHHS Ta 00-
CJIyTOBYBaHHS 0a3 JIaHUX, JO3BOJISIOYM PO3POOHHKAM 30CEPEIUTHUCS Ha HAMMCAHHI

KOJy Ta PO3BUTKY CBOiX JOAATKIB.

Microsoft SQL Server Express — 1e incalbHUN CTApPTOBUN MaMIaHYMK IS
THX, XTO X04Y€ PO3IMOYATU CBOIO Kap'epy B po3podii 0a3 manux abo motpedye Ha-
JIAHOTO 1HCTPYMEHTY JUTsl HEBEJIMKUX MPOEKTIB. 3aBASKUA CBOi 0E3KOIITOBHOCTI,
MPOCTOTI Y BUKOPUCTAHHI Ta MOTY>KHUM MOXJIMBOCTsIM, SQL Server Express 3a-

JUIIAETHCS TOMYJIIPHUM BHOOPOM Cepell PO3POOHHKIB 1 MaIUX MiAMPUEMCTB TIO

BchoMy cBity [18][19][22].

Microsoft SQL Server Developer — e moBHodyHKIioHaIbHA Bepcis SQL

Server, sika Hagae BCl MOXIMBOCTI Bepcii Enterprise, ajie mpu3HaueHa BUKIIOYHO
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U1 PO3pOOKH, TECTYBaHHS Ta CTBOPEHHS MpOTOTUMIB. Ll Bepcis miaTpumye mu-
POKMIA crieKTp (DYHKIIIHA CXOBHINA JAHUX, TOAA€E MIATPUMKY JJIsI O1IBINOT KITBKOCTI
KOpHCTYBauiB, 0a3 JaHUX 1 TpaH3akiiid. BiH TakoX MICTUTh KUIbKa 1HIINX PO3LIH-
peHUX (QYHKLIN, TaKUX SIK CTUCHEHHS JaHWX, MOKPALICHUN 3aXHCT 1 MiATPUMKA
BEJIMKUX po3MipiB 0a3 nanux. Lle igeansHuii BUOIp AN KOMIIaHIH|, K1 30CEpeKy-

IOTHCSl Ha MacIITa0OBAHOCTI Ta MPOTYKTHBHOCTI [21].

Opniero 3 ronoBHux nepeBar SQL Server Developer € Te, 1m0 BiH J03BOJISIE
BUKOPHUCTOBYBAaTH BCl PO3IIMPEHI MOXKJIMBOCTI Ta (YyHKII, JOCTYMHI y Bepcii
Enterprise, 6e3 nogarkoBux BuTpat. Lle o3Havae, mo po3pOOHUKN MOXKYTh BHKO-
PUCTOBYBAaTH TakKi IHCTpyMeHTH, sk Integration Services (SSIS) mmsa ckmagHux
ETL-npoueciB, Analysis Services (SSAS) nmns 0araroBUMIpHOTO aHamizy Ta

Reporting Services (SSRS) niist cTBOpeHHs IHTEpAKTUBHUX 3BiTiB.

SQL Server Developer Takox migTpuMye BCl pO3LMIMPEH] PYHKIIT Oe3nekw,
Briovaroun mmdpysanns Always Encrypted, Row-Level Security Ta Dynamic
Data Masking. ®yHkiii BHCOKOT TOCTYITHOCTI Ta BiTHOBJICHHS, Taki sk Always On
Availability Groups, 103BOJISIIOTH CTBOPIOBATH HA/IIMHI pe3epBHI KOMIii Ta 3a0e3Iie-
yyBaTH Oe3rnepediiiHy poboty momatkiB. MOXIMBICTE BUKOpPUCTOBYBaTH In-
Memory OLTP (Online Transaction Processing) 3Ha4HO MiABHILYE MPOIYKTHUB-
HICTh JOJATKIB, IO MPAIOTh 3 BeIUKUMHU obcsramu manux. SQL  Server
Developer Takoxx miATpUMY€e BCl TUMM pEIUIIKalii, BKIOYarouud snapshot,
transactional Ta merge, 10 703BoJIsIE €EKTUBHO CHHXPOHI3YBAaTH JaH1 MIXK PI3HU-

MU cepBepamMu Ta 3a0e3euyBaTH IXHI0 KOHCUCTEHTHICTb.

Taxum gnHOM, Microsoft SQL Server Developer € He3amMiHHUM 1HCTPYMEH-
TOM JJIsl PO3POOHUKIB, SIKI XOUyTh CTBOPIOBATH MOTYXH1, MacluTaboBaHi Ta Oe3me-

YH1 TOJIaTKH, BUKOPUCTOBYIOUH BC1 MOXKIMBOCTI SQL Server 6e3 oOMexeHb Ta 10-

natkoBux Butpar [18][19][22].

Microsoft SQL Server Enterprise — e HaWmoTy»XHimra ta HalQyHKITIO-

HanbHima Bepcia SQL Server, mpu3HaueHa sl BETUKUX MIIPUEMCTB 1 OpraHiza-
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1[I 3 BACOKUMH BUMOTaMH JI0 TIPOYKTUBHOCTI, MAacCIITA00OBAHOCTI, HAJIHHOCTI Ta
oesneku. Llsg Bepcia mponoHye Halmupiui HaOlp QYHKIINA 1 MOXKIMBOCTEH, 110
poOUTH ii iIcaTbHUM PIMIEHHSM ISl KPUTHYHO BAXIJIMBUX Ol3HEC-IOAATKIB, 00pO-

OKHM BEJIMKUX 0OCSTIB JaHUX Ta peali3allii CKJIaIHUX aHAJITUYHUX 3aBJaHb.

Onniero 3 kmouoBux nepesar SQL Server Enterprise € 1i 31aTHICTh Mpalito-
BaTH 3 BEJIMKUMH 0a3aMu JaHWX 1 BUCOKMMHU HaBaHTAXKCHHSIMH. BoHa migTpumye
HE JIMIIIEe CTAaHIapTHI MOKJIMBOCTI JIJIs1 YIIPABTIHHS JAaHUMHU, aJIe i Ha/1a€ PO3IITUPE-
Hi QYHKIUT AT MIABUICHHS MPOIYyKTUBHOCTI, Taki sk In-Memory OLTP (Online
Transaction Processing) ta Columnstore Indexes. In-Memory OLTP no3Bomse
3HAYHO MPHUCKOPUTH OOpOOKY TpaH3akiid, 30epiraioyud JaHi B mam'siTi, a
Columnstore Indexes onTumizyroTh poOOTY 3 aHATITUYHUMHM 3allUTaMH, 3a0e3re-

YYIOUW MBUJIKUN JOCTYI JI0 BEIUKUX OOCATIB TaHUX.

Jlns 3a0e3nedeHHs BUCOKOI JIOCTYITHOCTI Ta BigMoBOCTikocTi SQL Server
Enterprise npononye Taki posmmpeni GyHkiii, sk Always On Availability Groups.
[{s1 TexHOJIOTIsI T03BOJIsIE CTBOPIOBATU ACKUIbKA KOMiMA 0a3 MaHUX, 10 CUHXPOHI-
3YIOTBhCSI B PEKHUMI PEIbHOTO Yacy, 3a0e3meuyrodn Oe3rnepepBHy JOCTYIHICTh Ja-
HUX HaBITh Yy pa3i 30010 oCHOBHOTO cepBepa. Kpim Toro, Enterprise Bepcis miarpu-
My€ PO3ILIMPEHE pe3epBHE KOMIIOBAHHS Ta BIJHOBJIEHHS JAaHUX, IO JO3BOJSE Mi-

HIMI3yBaTH BTPATH JJAHUX Yy pa3i aBapiiHUX CUTYaIliil.

besneka € me omuuM BaxkiuBuM acrekToM SQL Server Enterprise. Kpim
cTaHAapTHUX (yHKUIH mubpyBaHHS JaHUX, Takux AK Transparent Data
Encryption (TDE), 111 Bepcis BKII0Ya€ Taki po3MIMPEHi 3aCO0M 3aXUCTy, K Always
Encrypted, sika no3Bossie mudpyBaTu aHi HA PiBHI KJIIEHTA, 3a0€3MEUyI0Un 1XHIO
KOH(]iIeHIIIITHICTh HaBiTh Ha cepBepi. Kpim Toro, gpynkuis Fine-Grained Auditing
HaJ1a€ MOXKJIUBICTh JETAIbHOTO KOHTPOJIIO Ta MOHITOPUHTY JAOCTYIY J0 JaHUX, L0

JIoTIOMarae BUSBIISTH Ta 3aMo0iraTv MOTEHIIHUM 3arpo3aM.

Jlist anamituku ta 613Hec-iHTeNnekTy SQL Server Enterprise nponoHye nos-

HUll HaOlp iHCTpyMeHTiB, BKItodaroun SQL Server Analysis Services (SSAS) nns
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OararopuMmipHoro asanizy nanmx, SQL Server Integration Services (SSIS) nmns
cknagaux ETL-mpoueciB Ta SQL Server Reporting Services (SSRS) nmnst ctBO-
pPEHHsI IHTEPAKTUBHUX 3BITIB. LI IHCTpyMEHTH AO3BOJISAIOTH OpraHi3allisam e(exTu-
BHO 0OpOOJIATH Ta aHaII3yBaTH BEJIMKI OOCITH JIaHMX, OTPUMYIOUYH I[IHHI 1HCAHTH

JUTSL IPUMHSTTS CTPATETIYHUX PIlICHb.

SQL Server Enterprise Takox miATpUMy€e MacITabOBaHICTh Ta IHTETPAIIio 3
IHIMMMU CHUCTEMaMH 3aBISKM TaKUM TeXHOJOTisiM, sk Data Partitioning Ta
Distributed Replay. Data Partitioning 103BoJiss€ po3AUIATH BeWKi 0a3u JaHUX Ha
MEHIIl YacTUHU, IO MOJErmye iX YNPaBiIiHHA Ta MNIABUILIYE MPOAYKTHBHICTb.
Distributed Replay no3Bonsie TectyBatu 3MiHM B 0a3l JaHMX Ha KOMIi pealbHUX
HAaBaHTAXEHb, 110 JIONIOMAara€ BUSBIATH MOTEHIIMHI MpoOjieMH A0 iX BIpOBa-

JOKCHHA B ITPOAYKTHUBHE CCPCIOBUILIC.

3aranom, Microsoft SQL Server Enterprise € He3aMiHHUM PILICHHIM IS
BEJIUKHUX MIJIPUEMCTB, K1 TOTPEeOyIOTh HAWBUILIOTO PIBHS MPOTYKTUBHOCTI, Mac-
mraboBaHocTl Ta Oe3neku. Lls Bepcis 3abe3nedyye BCli HEOOXIHI IHCTPYMEHTH Ta
byHKii 1715 eheKTUBHOTO YNPABIIHHS TaHUMHU, peami3allli CKJIaHUX aHaTITHIHIX
3aB/aHb Ta 3a0e3medeHHs1 Oe3nepepBHOCTI O13HEC-TPOIECIB. 3aBISKH CBOIM MOTY-
JKHOCTI Ta HagiiHocTi, SQL Server Enterprise monomarae opratizaifisiMm Makcuma-

JHbHO BHKOPHUCTOBYBATH CBOI JaH1 JJIs JOCSITHEHHS O13HEC-IIJIeH Ta ITiABUIICHHS

KOHKypeHTocnpomoxkHocTi [18][19][22].

Microsoft SQL Server Web — 1ie crientiaizoBana Bepcist SQL Server, po-
3po0JieHa I XOCTUHT-TIPOBAKIEPIB 1 PO3POOHUKIB BEOIOAATKIB, SKI MOTPEOYIOTh
HAJIHOTO Ta EKOHOMIYHO €()eKTUBHOTO PIIICHHS JJIs YIpaBIiHHA 0a3aMu JaHUX.
[{s Bepcis nmponoHye OanaHC MK (YHKILIOHAJIBHICTIO Ta BapTICTIO, 3a0€3Meuy0un
ocHOBHI MoxBOCcTI SQL Server njisi CTBOpEHHS Ta YNpaBJiHHA BeOIOAaTKAMU
0e3 3aliBUX BUTPAT Ha JOJATKOBI (PYHKIII1, K1 HE 3aBXKI1 MOTPIOHI JJIsl BeOCIIeHA-

piiB.
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Onniero 3 kirogoBux ocodsmBocteit SQL Server Web € 1i opieHTaliist Ha Be-
omonatku. BoHa BkiItouae BCl OCHOBHI MOXKJIMBOCTI JJISI POOOTH 3 TAaHUMH, TaKi K
yIOPaBIiHHS TPaH3aKIIIMU, CTBOPEHHS TaONIUIlb, 1HACKCIB Ta 3alUTIiB, 3a0e3meuy-
IOYH MPU IOMY BUCOKY IIPOJYKTHBHICTH 1 HaA1lHICTh. Ll Bepcis miarpumye 1o 64
I'b onepaTuBHOT MaM'aTi Ta 10 YOTUPHOX MPOIECOPIB, IO TOCTATHLO TSI O1TBIIIO-

CTi BEO0OATKIB CEPEIHBOTO Ta MAJIOTO PO3MIPY.

SQL Server Web Bxirouae Bci ocHoBHI ¢yHKIIi 6e3nexkn SQL Server, Taki
sk mmdpyBanHsa ganux (Transparent Data Encryption), ynpasiaiHHs mpaBaMH J10C-
Tyly Ta ayAuT, OO0 J03BOJSE 3a0€3MEeYUTH 3aXUCT KOH(IIEHUIHHOI 1H(OpMaIii.
Kpim toro, ¢pynkiis Dynamic Data Masking no3Bosisie mpuxoByBaTH YyTJIMBI JaHi
B1Jl HEABTOPU30BAHUX KOPUCTYBAYiB, II0 OCOOJIMBO BAXJIMBO ISl BEOJIOAATKIB, SIKI

00CIYroBYyIOTh YUCIEHHUX KOPUCTYBaUiB.

st po3poOnukiB BeOnoaarkiB SQL Server Web npononye 3py4Hi 1HCTpY-
MEHTH Juisl iHTerpailii ta po3poOku. [linrpumka T-SQL Ta iHmMX cTaHIApTHHUX
MOB TIpOTpaMyBaHHs JJis 0a3 JaHMX JO03BOJISIE MIBHAKO CTBOPIOBATH Ta KEPyBaTH
0azamMu AaHMX, a BOYIOBaHI 3acO0M aJMIHICTPYBaHHS CIPOIIYIOTh YIpaBIiHHS
cepBepoM. Kpim toro, SQL Server Web serko iHTErpyeThCs 3 IHIIUMU TPOIYKTa-
mu Microsoft, Takumu sixk Visual Studio ta .NET, o nomnermrye po3po0ky Ta po3-

ropTaHHs Be0J10/1aTKiB.

SQL Server Web Takoxx miaTpuMye peruiikaiio JaHuX, 0 J03BOJISE CHHX-
pOHi3yBaTu 0a3u JaHMX MIX pi3HUMHU cepBepaMu. Lle ocobnmmMBo KOpUCHO 1Sl BEO-
JOJIaTKIB, SIKI MAlOTh PO3MOICHY apXITEKTypy Ta MOTPEOYIOTh TOCTYIy A0 aKTy-
ATBHUX JIAHUX y PI3HUX TeorpadiyHuX JIoKamisx. Perutikaiiis 3a0e3neuye BUCOKY

JOCTYIHICTh Ta HAJIWHICTh JJAHUX, MIHIMI3YIOUH PU3UKHU BTPATH 1H(POpPMAIIii.

3aranom, Microsoft SQL Server Web € ontumanbHuM BUOOpOM ISt XO-
CTUHT-TIPOBaEPiB 1 po3pOOHUKIB BEOIOAATKIB, 5K IIYKAIOTh HaJliHE Ta €KOHO-
MIYHO e(eKTHUBHE PILIEHHA IS YNpaBiHHA 0azamu nanux. Bona 3a0e3nedye Bci

HEOOX1/IHI THCTPyMEHTH Ta (PyHKUIi i1 epeKTUBHOI poOOTH 3 JTaHWMH, BHCOKOI
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JOCTYITHOCTI Ta O€3MeKH, IPH I[bOMY 3aJIMIIAI0YUCh JTOCTYITHOO 3a I[IHOK0. 3aBJIs-
KM CBOiM opieHTarnii Ha BeOmomaaTku, SQL Server Web nomomarae po3poOHHUKaM
CTBOPIOBATH MPOMYKTHBHI, HaJilHI Ta Oe3medHi BEOpINICHHs, sIKi BiAMOBIAAIOThH

CyyacHHMM BHMoOram Oi3Hecy Ta kopucTyBaui [18][19][22].

VY maitOytaboMy npoekTi SQL Server Moke BUKOPUCTOBYBATHUCS SIK OCHOB-
Ha 6a3a maHux A 30epiranHs JaHUX HAIIoro BeOCTEKy, BKIIOYAIOYH 1HGOpMaIIito
IIPO KOPHCTYBAdiB, KOHTEHT, HANAIITYBAHHS Ta iHIIE. F1oro MoXHa BHKOPHCTOBY-
BaTH /I 30epiraHHs JaHUX BeOAOAATKY, a TaKOXK JUIsl BUKOHAHHS 3alMTIB Ta 3a-
Oe3medyeHHs JOCTyMy J0 LUX JaHHUX Yepe3 BeOCaillTH, CIy>KOM Ta 1HILI KOMIIOHEH-
tu. Lle 103BoauTh eheKTUBHO KepyBaTH Ta MaclITaOyBaTH Hall BEOIIPOEKT 3 Bpa-
XYBaHHSM 3pOCTaHHSI 00CSTiB JaHMX Ta MOTOKIB KopucTyBauiB. J[o Toro »x SQL
Server e mpogykrom Microsoft, a Tomy nerko BOUIIETHCS y MPOEKT pa3oM i3 iH-

IIMMU TPOJAYKTaMU Ii€1 KOMIIaH1i, 1[0 BUKOPUCTOBYIOTHCS Y CTEIl.

BucnoBok: VY neprioMmy po3/iii 0yJio mpoBeeHO aHajli3 KOMIIOHEHTIB BeO-
CTEKY, PO3IJISIHYTO iXHI OCOOJIMBOCTI Ta MOKJIMBOCTI. B pemti Oysio BUpIIEHO BU-
KopHcTaTd y BeOcTemi Taki kommoHeHTH, sik Windows Server 2019, IIS Server,
SLQ Server Express ra Umbraco CMS.

Ximiuyk O. B.
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PO311J1 2. BCTAHOBJIEHHSA TA HAJTAHITYBAHHA KOMIIOHEHTIB

BEBCTEKY

2.1. BcranoBiaenns Windows Server 2019

[Tepmmm KpoKOM JI0 YCHIIIHOTO PO3rOpPTaHHS BEOCTEKY € BCTAHOBJICHHS Omepa-

niitHo1 cucremu. Y maHomy Bumaaky e Windows Server 2019, sika BCTaHOBITIOEThCS

Ha BipTyasibHy mMammHy y cepenosumii Virtual Box. O6paz Windows Server moxna

BIJIbHO 3aBaHTAKUTH 13 odimiiiHoro caiity Microsoft.

[Ticns ycmimHoro 3amycky o0pasy BIpTyajdbHOT MalllUHU MOKHA MOOA4YUTH BiK-

HO SIK HA PUCYHKY, y SIKOMY NPOIIOHY€ThCS BUOPATH MOBY BCTaHOBJIEHHS, (hopmat ya-

Cy Ta PO3KJIAAKY KJIaBlaTypH.

=

4 Windows Setup

Windows Server: 2019

[ELLIELIRGAUEEIR Erglish (United States) h

Time and currel WEE English (United States) -

Enter your language and other preferences and click "Next” to continue.

rporation. All fights reserved

Puc. 10. IIpouec Bcranorienns Windows Server, Bubip MoBu

Ximiuyk O. B.
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Windows Server* 2019

Install now

Puc. 11. Ilpouec BcTanosienns Windows Server

[Tponorxyroun BctanorienHs Windows Server cimiji BuOpaTH peaakiiiro ornepa-
iitHo1 cuctemy. Ha pucyHky HaBeneHo 4 Bepcii, cepen sikux Oyno BuOpano Windows

Server 2019 Standard (Desktop Experience).

Windows Server 2019 Standard po3poOnenuii juist cepeiHix Ta BETUKUX ITiITI-
PUEMCTB, 110 MOTPEOYIOTh OLIBIIOI (DYHKIIIOHABHOCTI Ta MacTaboBaHocTi. L5 Bep-
Cisl MATPUMYE 10 ABOX (I3UYHMUX MPOIECOPIB 1 HEOOMEKEHY KUIbKICTh KOPHUCTYBAYiB.
Standard Bxirouae B cebe Bci ocHOBHI (pyHK1ii cepBepHoi OC, Taki sik Hyper-V mis
BIpTyaui3anii, 30epiraHHsi JaHuX, MepexkeBl ciyxOu Ta ¢yHkuii Oe3nexu. Standard
TaKOX MIATPUMYE Taki (QYHKII, sIK KOHTeWHepu3allis 1 BOyaoBaH1 3aco0u jIsi CTBO-

PEHHSI TOCTYITHUX CEePEOBUII Ta 3a0€3MeUeHHsI BITHOBJICHHSI MICJIs aBapiid.

Windows Server 2019 Datacenter npusHaueHHU# 1)1 BEIMKUX OpraHizarii i ga-
Ta-TEHTPIB, 110 TOTPEOYIOTh BUCOKOTO PIBHS MacIITabOBAaHOCTI, BipTyasi3aiii 1 mpo-
nyktuBHOCTI. L{s1 Bepcist Bkirouae Bci pyHkiii Standard, ane Hagae 101aTKOBI MOKITH-
BOCTI JIJI1 BUCOKOHABaHTaXEHUX cepefoBuIl. Datacenter marpumye HEOOMEXKEHY Ki-
JBKICTh BIPTYaJIbHUX MAalIWH 1 KOHTEWHEPIB, a TAKOX BKJIIOYAE Taki (PYHKINI, sK

Shielded Virtual Machines, Software-Defined Networking (SDN) Ta Storage Spaces

Ximiuyx O. B. Apk.
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Direct. I{e pobuTs ii i1eanpHUM BUOOPOM sl OpraHi3allii, 10 MaloTh BEJIMKI BUMOTH

JI0 MacuITaboBaHOCTI 1 OE3IEKH.

BimminaocTi Bepciit Standard i Datacenter:

Tab6mn. 1. 3arasbHOIOCTYITHI MOXKIUBOCTI

DyHKIil, JOCTYNHI 3ara-

JIOM

Windows Server 2019
Standard

Windows Server 2019

Datacenter

[IporpamHo-BU3HauEHa

Mepexa

Hi

Tak

Perutika cxoBwuima

Tak, (1 maptHepcTBO Ta 1
rpyna pecypciB 3 OTHUM

TomMoM y 2 Th)

Taxk, 6€3 0OMeKEeHb

JlokanbH1 JUCKOBI IPOCTO-

pu

Hi

Tak

VcmaagkoBaHa akTABALIA

A TICTh, PO3MIILIEHUNA Yy

LEHTP1 0OPOOKH TaHUX

By3oi1 uu ricth

Tabm. 2.

briokyBaHHs Ta 0OMEXKEHHSI

biokyBanHss Ta o0me-

KCHHHA

Windows Server 2019

Standard

Windows Server 2019

Datacenter

MoxHa BHUKOPUCTOBYBATH

SK TOCTS BIpTyauni3anii

Tak; 2 BIpTyaJIbHI MaIlu-
HU, a TAKOXX OJMH BY30JT

Hyper-V na ninensito

Tak; HeOOMEXEHY KiJb-
KICTh BIPTyaJbHUX Ma-
IIMH Ta OJUH BY30J

Hyper-V nHa mninensito.

Ta6u. 3. Poni cepBepa

HoctynHi poai Windows | Windows Server 2019 | Windows Server 2019
Server Standard Datacenter
MepexeBuil KOHTpOJIEp Hi Tak
Ximiuyk O. B. Apk.
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Tab6n. 4. Oynkii

Hocrynui  kommonentu | Windows Server 2019 | Windows Server 2019

Windows Server Standard Datacenter

Konreitnepu Tak (koHTElHEPH Tak (koHTEHHEPH
Windows — 6e3 oomexenb; | Windows 1 KOHTEHHEpH
koHTeitHepu Hyper-V — o | Hyper-V - 6e3 oomexeHb

JIBOX) )

Cnyx0a 3axucty By3ma — | Hi Tak [23]
ninrpumka Hyper-V

Bepcii Desktop Experience noaarots rpadiunumii intepdeiic kopucryBaua GUI B
OC 1 gesiki J0JATKOBI KOMIIOHEHTH, XapaKTepHI 1711 HacTUIbHUX Bepcid Windows. Lle
no3BoJsie npanoBaty 3 Windows, sikuii BKJIO4Yae B ce0€ 3BUYHI JIJI1 KOPUCTYBALBKOT
Bepcii enementu OC, Taki sik pobouuit ctui, MeHio [lyck, mpoBiHUK (ailiiB 1 1HIII

rpagi4yHi iHCTPYMEHTH.

byno o6pano Bumyck Standard uepes #ioro Hukuy 1iHy y mopiBHsiHHI i3 Data-
center i 3amoBinbHUE (yHKIioHan. A Desktop Experience 1o3BoauTh KOMGOPTHO BH-
KOPUCTOBYBATH TaKl IHCTPYMEHTH K Opay3ep, 3acobu po3poOKH Ta 1HIII 32 PaXyHOK

HasBHocTti GUI.

@ o) Windows Setup

Select the operating system you

stalls the full Windows graphical envirenment, consuming exira drive space. It can be
useful if you want to use the Windows desktop or have an app that requires it

Puc. 12. IIpouec Bcranosnenns Windows Server, Bubip peaaxiiii

Ximiuyx O. B. Apk.
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Jlani HeoOXx1HO BUOpATH OMIT 11010 JIIEH31MHOT0 YTO1, TUITY BCTAHOBJICHHS

Ta PO3/LI AUCKA JIJIT BCTAHOBJICHHS (MAJTFOHKH).

Puc. 13. IIpouec Bcranosienns Windows Server, moromkeHHs i3 JTIEeH31HHOI0 yTo-

1

&

ollecting information

llecting information

@ 5| Windows Setup

Applicable notices and license terms

[A11 accept the license terms

2 Tnstalling Wi

pI{0)L0)

@ ) Windows Setup

IMPORTANT NOTICE (followed by LICENSE TERMS)

Diagnostic and Usage Information. Microsoft automatically collects this
information, which may be associated with your organization, over the
internet, and uses it to help improve your installation, upgrade, and user
experience, and the quality and security of Microsoft products and services.
Windows Server has four (4) information collection settings (Security, Basic,
Enhanced, and Full), and uses the “Enhanced” setting by default. The
Enhanced level includes information required to: (i) run our anti-malware and
diagnostic and usage information technologies; (i) understand device
quality, and application usage and compatibility; and (iii) identify quality
issues in the use and performance of the operating system and applications.

Choice and Control: Administrators can change the level of information

Which type of installation do you want?

Upgrade: Install Windows and keep files, settings, and applications

The fills, settings, and applications are moved to W

available when 3 supported version of Windo

Nindlows with this option. This option is enly
already running on the computer

Custom: Install Windows only (advanced)

make changes to partitions and driv

The files, settings, and applications aren't moved to Windows with this option. If you want to

start the computer using the installation disc. We
recommend backing up your files before you continue

2 Installin

Puc. 14. IIpouec Bcranorienns Windows Server, Bubip THITy BCTaHOBJICHHS

Ximiuyk O. B.
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Administrator. [lanmii kopuctyBad y cucreMi Windows Server mMae aaMiHICTpaTHBHI

1 Collecting information

i

1 Collecting information

[Ticyist 3akiHYEHHSI BCTAHOBJICHHSI TOTP1IOHO CTBOPUTH MApOJIb ISl KOPUCTyBaya

@ o) Windows Setup

Where do you want to install Windows?

Name

Total size Free space  Type

Z

Drive 0 Unallocated Space 500 GB 500 GB

*4 Refresh

% Load driver

2 Installing W

%) Windows Setup

Installing Windows

Status

2 Delete # Eormat

j; Extend

Puc. 15. IIpouec Bcranorienns Windows Server, BUOip TUCKOBOTO MPOCTOPY

J/ Copying Windows files
Getting files ready for installation (0%)

2 Install

Installing features
Installing updates
Finishing up

ling W

Puc. 16. Ilpouec BcTanosienns Windows Server

Ximiuyk O. B.
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npuBLIel 1 MOBHOBa)XKEHHS. BiH € TOJIOBHUM aJMIHICTPATOPOM ce€pBepa 1 Ma€ JOCTYII
710 BCiX (DYHKIIIHA Ta pecypciB, HEOOXITHUX IS yIpaBIiHHS cuctemoro. Lleit kopucrty-
Bay BIAMOBIJA€ 32 HAJAMITYBAHHS CUCTEMH, YIIPABIiHHSA KOPUCTYBadaMH Ta TPYIIAMH,
BCTAHOBJICHHS TIPOTPaMHOTO 3a0e3MeyeHHs, 3a0e3MmeueHHs Oe3Mekn CUCTEeMH Ta Oara-
To iHmmoro. [ToBHuit noctyn no obxikoBoro 3amucy Administrator Moxke OyTH HaJI3BH-
YaifHO TIOTYKHUM 1 MOTEHIIHHO HEOE3MeYHUM, TOMY Ba)KJINBO BUKOPUCTOBYBATH HOTO
3 00EPEKHICTIO Ta 0OMEXKYBAaTH JOCTYI A0 HHOTO TUIBKM KBali()iKOBAaHMM IE€PCOHA-

oM [24].

Customize settings

Type a password for the built-in administrator account that you can use to sign in to this computer.
User name

Password

Reenter password

Finish

Puc. 17. CtBopeHHst maposist 11t kopuctyBada Administrator

2.2. lonaBanus podJi IIS cepepa
HanamryBanns |1S 3aiiicHIO€ThCS 32 1oTIOMOTOI0 ToAaTKy Server Manager. Jlns
I[LOTO MOTPIOHO PO3TOPHYTH BHUMAJaOuMii cnucok Manage ta BuOpatu nmyHkT Add

Roles and Features. Toxi 3’sButhes BikHO Add Roles and Features Wizard six va pu-

CYHKY .
Ximiyyx O. B. Ap.
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&

i Server Manager - X
Server Manager * Dashboard @ | P Manage  Tools
Dashboard WELCOME TO SERVER MANAGER
i Local Server
ii All Servers . . N
_ o Configure this local server
g File and Storage Services B -
QUICK START
2 Add roles and features
3 Add other servers to manage
WHAT'S NEW —
4 Create a server group
5 Connect this server to cloud services
Hide
LEARN MORE

ROLES AND SERVER GROUPS

Roles: 1 Server groups: 1 | Servel
Services
@ Manageability @ Manageability
Events Events
Performance Services
BPA results Performance
BPA results

Puc. 18. Bknanka Dashboard y Server Manager

[z, Add Roles and Features Wizard — O *
. - . DESTIMATION SERVER
Before you beg N WIN-ALVWLSQIUVE

This wizard helps you install roles, role services, or features. You determine which roles, role services, or
features to install based on the computing needs of your organization, such as sharing decuments, or
haosting a website.

Before You Begin

To remove rales, role services, or features:
Start the Remove Roles and Features Wizard

Before you continue, verify that the fellowing tasks have been completed:

* The Administrator account has a strong password
* Metwork settings, such as static |P addresses, are configured
* The most current security updates from Windows Update are installed

If you must verify that any of the preceding prerequisites have been completed, close the wizard,
complete the steps, and then run the wizard again.

To continue, click Next.

[] Skip this page by default

Puc. 19. JlonaBannst HOBOi poJii
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Ha kpomi Installation Type morpiono BuOpatu Tun BctaHoBieHHs Role-based or

feature-based installation mist BcTaHOBIACHHS pOJIi HA 3alyIICHY BIpTyalbHY MAaIIUHY

a6o0 ¢i13uyHUI KOMIT 10TEP.

= Add Roles and Features Wizard — O >
o . DESTINATICN SERVER
Select installation type WIN-SLVISQIUVE

Before You Begin

Select the installation type. You can install roles and features on a running physical computer or virtual
machine, or on an offline virtual hard disk (VHD).

(%) Role-based or feature-based installation
Configure a single server by adding roles, role services, and features.

2 R Desktop Services i

Install required role services for Virtual Desktop Infrastructure (VDI) to create a virtual machine-based
or session-based desktop deployment.

< Previous Next » nsta Cancel

Puc. 20. Bubip Tuny BCTaHOBJICHHS

Jlami maiictep mpomoHye BUOpATH CepBEp JJi BCTAHOBJICHHS. Y HAIIOMY BHUIIa-

JIKY € TUIbKU OJIMH CEpBEP, TOMY OyJI0 BUOpAHO caMe HOro.

Before ¢

Installation Type

Server Selection

B Add Roles and Features Wizard — O >
~l A B s iy DESTINATICN SERVER
Select destination server WIN-ALLSQIUVE

Select a server or a virtual hard disk on which to install roles and features.

(®) Select a server from the server pool
() Select a virtual hard disk

Server Pool

Filter: ‘ |
Name IP Address Operating System

WIN-ALVVLSQIUVE 10.0.2.15 Microsoft Windows Server 2019 Standard

1 Computer(s) found

This page shows servers that are running Windows Server 2012 or a newer release of Windows Server,
and that have been added by using the Add Servers command in Server Manager. Offline servers and
newly-added servers from which data collection is still incomplete are not shown.

| < Previous | ‘ Next > nsta Cancel

Puc. 21. Bubip ceppepa
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Ha eram Server Roles € MoxauBicTh BUOpATH pOJIb IS CEPBEpa, a came

Server (11S).

[ Add Roles and Features Wizard — O x

DESTINATION SERVER

Select server roles WIN-ALWLSQIUVE

Before You Begin Select one or more roles to install on the selected server.

Installation Type Roles Description
|| Active Directory Certificate Services Web Server (lIS) provides a reliable,
[C] Active Directory Domain Services manageable, and scalable Web
[ Active Directory Federation Services application infrastructure.

[] Active Directory Lightweight Directory Services
[] Active Directory Rights Management Services
[[] Device Health Attestation

[C] DHCP Server

[] DNS Server

[] Fax Server

[m] File and Storage Services (1 of 12 installed)
[[] Host Guardian Service

[ Hyper-v

[[] Metwork Policy and Access Services

[] Print and Document Services

[] Remaote Access

[] Remate Desktop Services

[ velume Activation Services

O

[] Windows Deployment Services

[] Windows Server Update Services

< Previous MNext = nsta Cancel

Puc. 22. JlonaBanHst HOBOi poJii

Web

Fﬂ
q | - R | DESTIMATION SERVER
Select server role WIN-4LVVLSQIUVE
Fﬁ-. Add Roles and Features Wizard =
X
Add features that are required for Web Server (lIS)?
ption
The followihg tools are required to manage this feature, but do not Erver (IIS) provides a reliable,
have to be installed on the same server. _ ~ .
eable, and scalable Web
4 tion infrastructure,
4 Management Tools
[Tools] 115 Management Console
Include management teols (if applicable)
| Add Features ‘ Cancel ‘
< Previous Mext nsta
Puc. 23. JlonaBanHst HOBO1 poJIi
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Fﬁ Add Roles and Features Wizard

Select server roles

Before You Begin

Installation

Select one or more roles to install on the selected server.

Roles Description

|| Active Directory Certificate Services

Active Directory Domain Services

Active Directory Federation Services

Active Directory Lightweight Directory Services
Active Directory Rights Management Services
Device Health Attestation

DHCP Server

DNS Server

Fax Server

File and Storage Services (1 of 12 installed)
Host Guardian Service

Hyper-V

MNetwork Policy and Access Services

Print and Document Services

Remote Access

Remote Desktop Services

Volume Activation Services

[] Windows Deployment Services

[] Windows Server Update Services

ROOOOO00O0mO00O000dn

| < Previous | | MNext = |

Puc. 24. JlonaBanHs HOBOi poJIi

- O X

DESTINATIOM SERVER
WIN-4LVVLSQIUVE

Web Server (lI5) provides a reliable,
manageable, and scalable Web
application infrastructure,

sta Cancel

Pa3om 13 BUOpaHOIO POJLITIO MPOIMOHYETHCA JOAATH JOIATKOBI KOMIIOHEHTH.

Select features

sz-0 W =
ﬁ_“

[z Add Roles and Features Wizard *

Add features that are required for IIS Server
ion?

Extension? Ltion

You cannot install IS Server Extension unless the following role

services or features are also installed.

Background Intelligent Transfer Service (BITS)
4 Remote Server Administration Tools
4 Feature Administration Tools
[Tools] BITS Server Extensions Tools
4 Web Server (IIS)
4 Management Tools
4 |IS 6 Management Compatibility
15 6 Metabase Compatibility
4 \Web Server
4 Common HTTP Features
HTTP Redirection
4 Health and Diagnostics

Include management tools (if applicable)

| Add Features | | Cancel |

Puc. 2

Next >

5. JlonaBanHs KOMITOHEHTIB IS

DESTINATION SERVER
WIN-4LVVLSQIUVE

X

er Extension allows a

ter to receive files uploaded

hts that implement the BITS
protocol.

Cancel
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B

DESTINATICN SERVER

Select features

I
m

You cannot install Management OData IS Extension unless the
following role services or features are also installed.

4 NET Framework 4.7 Features

4 Web Server (lIS)

4 Windows Process Activation Service

Include management tools (if applicable)

= Add Roles and Features Wizard hid WIN-4LVWVLSQIUVE
b4
Add features that are required for Management
OData IS Extension? htion

ement OData IIS Extension is
bwork for easily exposing

ws PowerShell cmdlets

h an ODATA-based web
running under [I5. After

g this feature, the user must
B a schema file (which

s definitions of the resources
wposed) and an

4 WCF Services
HTTP Activation

4 Web Server
4 Application Development

ASP.NET 4.7 entation of callback
ISAPI Filters fes to make the web service
NET Extensibility 4.7 nal.

Configuration APls
Process Model

‘ Add Features ‘ ‘ Cancel ‘

Puc. 26. JlogpaBanus komnoHeHTiB 11S

Takox 6YJ'IO BI/I6paHO IIOIIaTKOBi KOMIIOHCHTH SK HABCACHO HAa PUCYHKY HHIKYC.

F= Add Roles and Features Wizard

Select features

Features

- x

DESTINATION SERVER
WIN-4LVWLSQIUVE

Select one or more features to install on the selected server.

Description

I [] .NET Framework 3.5 Features

4 W] NET Framework 4.7 Features (2 of 7 installed)
+| .NET Framework 4.7 (Installed)
ASP.NET 47

I [ WCF Services (1 of 5 installed)

Background Intelligent Transfer Service (BITS)
115 Server Extension
[[] Compact Server

[ BitLocker Drive Encryption

[ BitLocker Network Unlock

[] BranchCache

[] Client for NFS

[ Containers

[] Data Center Bridging

[] Direct Play

[] Enhanced Storage

[ Failover Clustering

[ Group Policy Management

[] Host Guardian Hyper-V Support

[ VO Quality of Service

IS Hostable Web Care

[ Internet Printing Client

[ 1P Address Management (IPAM) Server

[ iSNS Server service

[C] LPR Port Monitor

[] Media Foundation

[] Message Queuing

[ Multipath 1/O

] MultiPoint Connector

[ Metwork Load Balancing

Management QOData IS Extension is a framework for

easily exposing Windows PowerShell cmdlets through

an ODATA-based web service running under IIS. After
enabling this feature, the user must provide a schema
file (which contains definitions of the resources to be

exposed) and an implementation of callback interfaces

to make the web service functional.

Puc. 27. lonaBanas komnoHeHTiB IS
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[ Add Roles and Features Wizard — O *

Web Server Role (lIS) N VLSO

Web servers are computers that let you share information over the Internet, or through intranets and
extranets. The Web Server role includes Intermnet Information Services (15) 10.0 with enhanced security,
diagnostic and administration, a unified Web platform that integrates |15 10.0, ASP.NET, and Windows
Communication Foundation.

B

Before

Installation T

* The default installation for the Web Server (IIS) role includes the installation of role services that
enable you to serve static content, make minor customizations (such as default documents and HTTP
errors), monitor and log server activity, and configure static content compression.

Confirmation

More information about Web Server |15

| < Previous || Next > |

Puc. 28. lonaBanns pomi 11S

[ Add Roeles and Features Wizard x
q . . N N DESTINATION SERVER
Select role services WIN-ALVLSQUUVE

Select the role services to install for Web Server {IIS)

Role services Description
fWeb Server Web Server provides support for HTML Web sites and
ommon HTTP Features optional support for ASP.MET, ASP, and Web server
Default Document extensions. You can use the Web Server to host an
Directory Browsing internal or external Web site or to provide an
o HTTP Errors enviranment for developers to create Web-based

Static Content applications.
HTTP Redirection

Confirmation [] WebDAV Publishing

Health and Diagnostics

HTTP Logging

Custom Logging

Logging Tools

ODBC Logging

Request Monitor

Tracing
rformance

Static Content Compression
[] Dynamic Content Compression
Security
[] Request Filtering

Basic Authentication

Centralized SSL Certificate Support
Client Certificate Mapping Authentication
Digest Authentication

1IS Client Certificate Mapping Authentication
IP and Domain Restrictions

URL Authorization
Windows Authentication

[ Application Development
a [] FTP Server
[] FTP Service

v]
7
<
]

Puc. 29. lomaBanns komnoneHTiB IS

Ha nepen ocraHHbOMY KpoOIIi 3/1MCHIOETHCS MepeBIpKa BUOpAaHUX €JIEMEHTIB Ta

MMOYMHAETHCS 1X BCTAHOBJICHHS.
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& Add Roles and Features Wizard - X

Confirm insta

DESTINATION SERVER

lation selections WIN-ALVLSQUUVE

To install the following roles, role services, or features on selected server, click Install.

] Restart the destination server automatically if required

Optional features (such as administration tools) might be displayed on this page because they have been selected autematically. If you do not want
to install these optional features, click Previous to clear their check boxes.

NET Framework 4.7 Features
ASPNET 4.7
WCF Services
HTTP Activation
Background Intelligent Transfer Service (BITS)
lIS Server Extension
IS Hostable Web Core
Management OData IS Extension
Remote Server Administration Tools
Feature Administration Tools
BITS Server Extensions Tools
Web Server (lIS)
Management Tools
1S 6 Management Compatibility
15 & Metabase Compatibility
lIS Management Conscle
Web Server

Application Development
ASP.NET 4.7

Export configuration settings
Specify an alternate source path

Puc. 30. Ormnsin BuOpaHux HamamTyBaHb
»
& Add Roles and Features Wizard - x
Confirm installation selections i OnE

To install the following roles, role services, or features on selected server, click Install.

[ Restart the destination server automatically if required

Optional features (such as administration tools) might be displayed on this page because they have been selected automatically. If you do not want
to install these optional features, click Previous to clear their check boxes.

ASP.NET 4.7
ISAPI Extensions
ISAPI Filters

Common HTTP Features
Default Document
Directory Browsing
HTTP Errors
HTTP Redirection
Static Content

Health and Diagnostics
HTTP Logging
Tracing
Logging Tools
Request Monitor

Performance
Static Content Compression

Security
Request Filtering

Export configuration settings
Specify an alternate source path

Next > Install

Puc. 31. Ornsin BuOpaHux HajJalITyBaHb
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Add Roles and Features Wizard - x

DESTINATION SERVER

Installation progress WIN-ALW.SQIVE

Wiew installation progress

@ Festure installation

Installation started on WIN-4L)

NET Framework 4.7 Features
ASPNET 47
WCF Services
HTTP Activation
Background Intelligent Transfer Service (BITS)
1IS Server Extension
15 Hostable Web Core

Management OData IS Extension

Remote Server Administration Tools
Feature Administration Tools
BITS Server Extensions Tools
Web Server (IIS)
Management Tools
115 & Management Compatibility
115 6 Metabase Compatibility
115 Management Console
Web Server
Application Development
ASPMET 4.7
ISADI Fvtancinne

You can close this wizard without interrupting running tasks, View task progress or open this page again by clicking Notifications in the
command bar, and then Task Details.

Export configuration settings

Puc. 32. BcranoBieHHst BUOpaHUX HalalITyBaHb

Tz, Add Roles and Features Wizard - x
. ~ _ DESTINATIOM SERVER
Installation progress W ASQIUVE

View installation progress

o Feature installation

Installation succeeded on WIN-4|

NET Extensibility 4.7
Common HTTP Features

Default Document

Directory Browsing

HTTP Errors

HTTP Redirection

Static Content

Health and Diagnostics
HTTP Logging
Tracing
Logging Tools
Request Monitor
Performance
Static Content Compression
Security
Request Filtering
Windows Process Activation Service
Configuration APls

Process Model

You can close this wizard without interrupting running tasks. View task progress or open this page again by dlicking Notifications in the
command bar, and then Task Details.

Export configuration settings

Puc. 33. BcranoBneHHs1 BUOpaHUX HaJlalITyBaHb
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T Server Manager - x

Server Manager * Dashboard @ | |'1 Manage  Tools

'WELCOME TO SERVER MANAGER

ii All Servers

- ) 6 Configure this local server
BE File and Storage Services P =
[CHI QUICK START

Add roles and features

rJ

W

Add other servers to manage

WHAT'S NEW
4 Create a server group
5 Connect this server to cloud services
Hide
LEARN MORE
ROLES AND SERVER GROUPS
Roles:2 | Servergroups: 1 | Servers total: 1
= File and Storage -
] 1 [® s 1
- Services
@ Manageability @ Manageability
Events Events
Performance Services
BPA results Performance
BPA results

Puc. 34. IIS ycnimHo BCTaHOBIEHO

[I1o6 yneBHUTHCA B yCHIIIHOMY BCTaHOBJEHHI |IS Ta mepeBiputu ioro mparies-
JMaTHICTB, ciia nepeitn 3a IP-anpecoro 127.0.0.1 y BikHI BeOGOpay3epa. [licms mporo
B1JI0Opa3UThCS CTOpIHKA K Ha pucyHKy. Lle caiir IS, sxuii BcTaHOBNIEHMI BimoOpa-

»KaTHCsA 3a 3aMOBUYYBaHHsM [25].

° B hitp://127.00.1/ - ¢ Search. L~ B @

(&) Internet Explorer Enhanced Sec... (&2 IS Windows Server x|[F

== Windows Server

Internet Information Services

Welcome Bienvenue Tervetuloa

£3=z Benvenuto &0

‘ 3 b'. Bienvenido Hos geldiniz | oxan ona

Bem-vindo 1
Kothwg s
Vitejte. OPIOGITE  Valkornrmen oxanosats [Udvozoljik

Lo e R

Microsoft Willkommen [Melkommen - Witamy

Puc. 35. Ilepernsan Be6cropinku IS
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1 EN Select Administrator: Windows PowerShell
Win ‘owerShell

Administrators

Puc. 36. IlepeBipka 3anmymeHux BeOcepBepiB 3a gornoMororo komauau Power Shell

2.3. BcranoBjenns SQL Server

[ToBHOIIHHUN (DYHKIIIOHAILHUNA CAaWT BUMAarae BIIPOBAXKEHHSI CUCTEMH YIIPaB-
minHs 6a3amu nanux (CYB/]). Lle 103BoIUTh OTpUMATH B PO3MOPSIKEHHSI TOBHOIIH-
HU BeOcepBep, SKUH AacTh 3MOT'Y 3aIyCKAaTH BECh CIEKTP BEOJOJATKIB SIK IJIATHUX,
tak 1 6e3komroBHuX. TunoBorw CYBJl nins MS IIS € MS SQL. IlpoBoaumo iHCTAIIS-
mito MS SQL-express-2019. O6upaemo myHKT i3 po3ropranHs HoBoro SQL cepsepa.

Uepes BiACYTHICTh IHTEPHET-ITIKIIOUCHHS, BIIMOBIIIEMOCS B1Jl OHOBJICHHS.

=

T SOL Server Installation Center - O *

~

Planning o Mew SCOL Server stand-alone installation or add features to an existing installation

Installation Launch a W|zard.t0.|r15tall SQL Server 2Q19 in a non-clustered environment or to add
features to an existing S0L Server 2019 instance.

Maintenance

==4 |Install S0L Server Reporting Services
Tools ==

Launch a download page that provides a link to install SOL Server Reporting Services.
Resources An internet connection is required to install 55RS.

Options ™% Install SOL Server Management Tools

}?’ Launch a download page that provides a link to install SOL Server Management
Studio, S0L Server command-line utilities (SQLCMD and BCP), SQL Server PowerShell
provider, 501 Server Profiler and Database Tuning Advisor, An internet connection is
required to install these tools.

1.7 Install SCOL Server Data Tools

Launch a download page that provides a link to install SOL Server Data Tools (S5DT).
SSDT provides Visual Studio integration including project system support for
Microsoft Azure SOL Database, the SOL Server Database Engine, Reporting Services,
Analysis Services and Integration Services, An internet connection is required to install
SSDT.

ﬁ' Upgrade from a previous version of SOL Server

Launch a wizard to upgrade a previous version of SOL Server to SQL Server 2019.
Click here to first view Upgrade Documentation

Microsoft SQL Server 2019

Puc. 37. Bubip tuny incransiii
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T SOL Server 2019 Setup

License Terms

To install SQL Server 2019, you must accept the Microsoft Software License Terms,

License Terms

Global Rules

Microsoft Update

Product Updates

Install Setup Files

Install Rules
Feature Selection

Feature Rules

Feature Configuration Rules

Installation Progress

Complete

% SQL Server 2019 Setup

Microsoft Update

MICROSOFT SOFTWARE LICENSE TERMS

MICROSOFT SQL SERVER 2019 EXPRESS

These license terms are an agreement between you and Microsoft Corporation (or one of
its affiliates). They apply to the software named above, which includes the media on which
you received it, if any. The terms also apply to any Microsoft services or software updates
(except to the extent such services or updates are accompanied by new or additional
terms, in which case those different terms apply prospectively and do not alter your or
Microsoft's rights relating to pre-updated software or services). IF YOU COMPLY WITH
THESE LICEMSE TERMS, YOU HAVE THE RIGHTS BELOW FOR EACH SERVER YOU
PROPERLY LICENSE. BY USING THE SOFTWARE, YOU ACCEPT THESE TERMS. IF YOU
DO NOT ACCEPT THEM, DO NOT USE THE SOFTWARE. INSTEAD, RETURN IT TO THE
RETAIIER ENR A REEIIND AR CRENIT If wnn rannat nhtain a rafund thara cantact
A 3
Copy  Print

| accept the license terms and ~ Privacy Statement

SQL Server transmits information about your installation experience, as well as other usage and
performance data, to Microsoft to help improve the product. To learn more about data processing and
privacy controls, and to turn off the collection of this information after installation, see the
decumentaticn.

< Back Mext » Cancel

Puc. 38. IToromkeHHs 13 TIIEH31MHOI YTOI010

Use Micrescft Update to check for important updates

License Terms
Global Rules
Microsoft Update
Product Updates

Install Setup Files

Install Rules

Feature Selection

Feature Rules

Feature Configuration Rules

Installation

Complete

Progress

Microseft Update offers security and other important updates for Windows and other Microsoft
software, including SQL Server 2019. Updates are delivered using Automatic Updates, or you can visit
the Microsoft Update website,

[] Use Microsoft Update to check for updates (recommended)

Micresoft Update FA

Microsoft Update Privacy Statement

< Back Mext > Cancel

Puc. 39. BinmoBa Bija nepeBipku Ha OHOBJICHHS
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T SOL Server 2019 Setup

Install Rules

can continue,

License Terms

Global Rules

Microsoft Update

Product Updates

Install Setup Files

Install Rules

Feature Selection

Feature Rules

Instance Configuration
Server Configuration
Database Engine Configuration
Feature Configuration Rules
Installation Progress

Complete

- O X
Setup rules identify potential problems that might occur while running Setup. Failures must be corrected before Setup
Operation completed. Passed: 3. Failed 0. Warning 1. Skipped 0.
Hide details << Re-run
View detailed report
Result Rule Status
@ Consistency validation for SGL Server registry keys Passed
@ Computer domain controller Passed
Ay |Windows Firewall Warning
@ SQL 2018 minimum CTP for Upgrade and Side by Side Support | Passed
< Back MNext > Cancel

Puc. 40. BcTanoBneHHs mpaBuJjl Ta BUABICHHS OTEHIIHHUX MPOOIEM

T SOL Server 2019 Setup

Feature Selection

License Terms

Global Rules

Microsoft Update

Product Updates

Install Setup Files

Install Rules

Feature Selection

Feature Rules

Instance Configuration
Server Configuration
Database Engine Configuration
Feature Configuration Rules
Installation Progress

Complete

Select the Express features to install.

- O X
8 Locking for Reporting Services?  Download it from the web
Features: Feature description:
Instance Features The configuration and operation of each ~

Database Engine Services
SQL Server Replication
Shared Features
SQL Client Connectivity SDK
Redistributable Features

instance feature of a SOL Server instance is
isolated from other SOL Server instances, SOL v

Prerequisites for selected features:

Already installed: ~
.. Windows PowerShell 3.0 or higher
To be installed from media:

Disk Space Requirements

Drive C: 1003 MB required, 37464 MB available

Select All Unselect All

Instance root directory: |C:\Program Files\Microsoft 50L Server', |

Shared feature directory: |C:\Program Files\Microsoft 50L Server', |

Shared feature directory (x86): |C:\Program Files (x86)\Microsoft SQL Server\, |

< Back Mext = Cancel

Puc. 41. TloromkenHs 13 po3ropTaHHSIM OCHOBHHX cepBiciB 1 kommoHeHTiB CYB/I.
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Install Rules

Complete

License Terms

Global Rules

T SOL Server 2019 Setup - O
Instance Configuration
Specify the name and instance ID for the instance of S0OL Server. Instance ID becomes part of the installation path.
License Terms (® Default instance
Global Rules O Named instance:  MSSOLSERVER
Microsoft Update
Product Updates
Install Setup Files Instance ID: MSSCLSERVER
Feature Selection
Feature Rules l} SQL Server directory:  C\Program Files\Microsoft SOL Server\MS5QL15.MS5CLSERVER
Instance Configuration .
Installed instances:
Server Configuration
Database Engine Configuration Instance Name Instance ID Features Edition Version
Feature Configuration Rules
Installation Progress
< Back Mext > Cancel
Puc. 42. Bubip iMeHi ek3eMILIsIpy cepBepa
T SOL Server 2019 Setup — O
Server Configuration
Specify the service accounts and collation cenfiguration.
Service Accounts  Collation
Microsoft Update Microsoft recommends that you use a separate account for each SOL Server service.
Product Updates Service Account Name Password Startup Type

Install Setup Files

Install Rules

Feature Selection

Feature Rules

Instance Configuration
Server Configuration
Database Engine Configuration
Feature Configuration Rules
Installation Progress

Complete

SQL Server Database Engine NT Service\MS5CLSERVER Automatic |~

NT AUTHORITY\LOCAL ... Disabled ~

SOL Server Browser

[] Grant Perform Volume Maintenance Task privilege to SOL Server Database Engine Service

This privilege enables instant file initialization by aveiding zeroing of data pages. This may lead
to information disclosure by allowing deleted content to be accessed.

Click here for details

< Back Mext = Cancel

Puc. 43. ITpaBa 06;1iKOBUX 3aIUCIB
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T SOL Server 2019 Setup - O X
Database Engine Configuration
Specify Database Engine authentication security mode, administrators, data directories, TempDB, Max degree of
parallelism, Memory limits, and Filestream settings.
License Terms Server Configuration  Data Directories TempDBE Memory Userlnstances FILESTREAM
Global Rules
Microsoft Update Specify the authentication mode and administrators for the Database Engine.
Product Updates Authentication Mode
LetallEmplbile: (O) Windows authentication mode
Install Rules . o ) o
. (®) Mixed Mode (SOL Server authentication and Windows authentication)
Feature Selection
Feature Rules Specify the password for the SQL Server system administrator (sa) account.
Instance Configuration Enter password: R |
Server Configuration |
1 . LA LA L LY
Database Engine Configuration i Tem FESEE: |
Feature Configuration Rules Specify SOL Server administrators
Installation Progress WIN-4LVVLSQIUVE\Administrator (Administrator) SQL Server administrators have
Complete unrestricted access to the Database
Engine.
Add Current User Add... Remove
< Back Mext » Cancel
Puc. 44. Brenenns naposis A aaMiHicTpaTopa Sa
T2 50U Server 2019 Setup = O X
Complete
Your SOL Server 2019 installation completed successfully with product updates.
Lizares s Information about the Setup operation or possible next steps:
Global Rules
-
Microsoft Update Feature Status
Product Undat & Database Engine Services Succeeded
reduc ates =
B ) @ SCL Server Replication Succeeded
Install Setup Files (2 SOL Browser Succeeded
Install Rules @ SOL Writer Succeeded
Feature Selection @ SQL Client Connectivity SDK Succeeded
(P4 SOI_Cliant Cannactiib: Surraadard hd
Feature Rules
Instance Configuration
Server Configuration Details:
Database Engine Configuration Install successful.

Feature Configuration Rules
Installation Progress

Complete

Summary log file has been saved to the following location:

C\Program Files\Microsoft SOL Servert150\Setup Bootstraphlogh20240422 2353824\ Summary WIN-
ALWVVLSQIUVE 20240422 235824 ixt

Close

Puc. 45. Tlpotiec BcTaHOBIICHHS
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RELEASE 19.2
Microsoft SQL Server Management Studio
with Azure Data Studio

Welcome. Click "Install" to begin.

Location:

C\Program Files (x86)\Microsoft SOL Server Management Studic 19 Change

By clicking the "Install” button, | acknowledge that | accept the Privacy Statement and
the License Terms for SOL Server Management Studio and Azure Dat

SQL Server Management Studio transmits information about your installation expenence, as well as other

usage and performance data, to Microsoft to help improve the preduct. To learn more about data processing
and privacy controls, and to turn off the collection of this information after installation, see the

documentation
Install Close

Puc. 46. Bcranosnenns SQL Server Management Studio

RELEASE 19.3
Microsoft SQL Server Management Studio
with Azure Data Studio

Cancel

Puc. 47. Bcranosnenns SQL Server Management Studio
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RELEASE 19.3
Microsoft SQL Server Management Studio
with Azure Data Studio

Restart required in order to complete setup.
All specified components have been installed successfully.

The computer needs to be restarted before setup can continue.

Puc. 48. Bcranosienns SQL Server Management Studio

ITopt TCP 1433 BUKOPUCTOBYETHCS IS 3a0€3MEUCHHS 3'€JHAHHS MK KITIEHT-
CBKMMHM JI0AaTKaMu abo 1HIIMMHU cepBepamu 1 cepBepoM 0a3 nanux SQL Server. Oc-
HOBHA POJIb IILOTO TOPTY MOJISATa€ B TOMY, IIOO J03BOJUTH KIIIEHTaM 3JIIMCHIOBATH
3B's130K 13 SQL-cepBepoM Ta BUKOHYBATH Pi3HI omepailii 3 023010 JaHUX, TaKl K BU-

KOHaHH: BaHI/ITiB, OHOBIJICHH, BCTaBKH TOIIIO.

OcHoBHa npuuuHa icHyBaHHs nopty TCP 1433 nns SQL nosnsrae B 3abe3ne-
YEHH1 MOKJIMBOCTI 3[IHCHEHHS] KOMYHIKAIil MK KITIEHTCBKUMHU JI0JIaTKaMH Ta CepBe-
poMm 6a3 manux SQL Server uepe3 mepexy. Konu KiIi€eHTChKUIE 10AaTOK ab0 1HIIWN
cepBep Biamnpasisie 3anuTd Ha SQL-cepBep, BOHHM MPOXOAITH Yepe3 Meil mopT Jis 3a-

Oe3rneyeHHs! HaAlHOrO 3'€JHAaHHS Ta OOMIHY JaHUMU 3 CEpBEpOM 0a3 JIaHUX.

VY namomy Bunazaky micis BcraHoBieHHs SQL Server mopt TCP 1433 ne Biak-
pHUBCSl, TOMY MM BIAKPHEMO HOTO 3a JOMOMOTOI BBEJCHHS BIANOBIIHOI KOMAaHAN Y

KOMAaHIHHUM PSJIOK.

Ximiyyx O. B. Apxk.
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B Administrator: Command Prompt _ 3

ol = TCP port = 1433 name Port mode = EMABLE sc

" commands

Puc. 49. Bukonanus komany ais Biakputts mopty TCP 1433

& Allowed apps - O X

« v 4 @ « Windows Defender Firewall » Allowed apps ~ O Search Control Panel R

Allow apps to communicate through Windows Defender Firewall
To add, change, or remove allowed apps and ports, click Change settings.

What are the risks of allowing an app to communicate?

Allowed apps and features:

MName Private  Public ™

[ Remote Volume Management

[ Routing and Remote Access

[ Secure Socket Tunneling Protocol

Secure World Wide Web Services (HTTPS)
Shell Input Application

CISMMP Trap

[ Software Load Balancer

O TPM Virtual Smart Card Management

OVvirtual Machine Monitoring

¥ Windows Default Lock Screen

[ Windows Defender Firewall Remote Management

OoOEEOOO
OoOREOOO

]

W

OoE0O0O

Details... Remove

Allow another app...
oK Cancel

Puc. 50. I1epeBipka Binkpurts nopty TCM 1433

2.4. BcTaHOBJIEHHSI CHCTEMH YNPABJIiHHS BMiCTOM

[cHYIOTBH pi3HI METOAM BCTAHOBJIEHHS CHUCTEMH YIPaBJIIHHS BMICTOM. Y JaHii
po6oTi OyJI0 3aCTOCOBAHO METOJI 13 BUKOPHCTaHHSM apXiBY PO3MOBCIOJKEHHs. J[Jis
IIOTO HEOOX1THO 3HAWTU B IHTEPHETI MOTPIOHUI apXiB 1 3aBAaHTAXUTH HOTO Ha CEPBEP
Ta pO3MaKyBaTH HOTO BMICT Y KOPEHEBY Manky MailOyTtHboro Bedcaitty. s 1S mumsix

1o i€l manku HactymHuid: C:\inetpub\wwwroot\.
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NewsSite

| 5

Home Share WView
4 cut X I3 New item = .ﬂ open - [HH setectan
J .| Copy path -T__'| Easy access * Edit Select none
Pin to Quick Copy Paste Move Copy Delete Rename New Properties .
access 7| Paste shortcut to to folder - EID Invert selection
Clipboard Organize New Open Select
« v s ThisPC 5 Local Disk (C:) # inetpub » wwwroot * NewSite v O
~
4 Downloads A Name Date modified Type Size
5| Documents App_Data 4, File folder
=] Pictures App_Plugins 4, File folder
NewSite bin 4, File folder
php Config 4, File folder
test css 4, File folder
Media 5/4/20 File folder
wwwroot
scripts 4, File folder
[ This PC Umbraco 4, File folder
Views 4, File folder
i ESD-USB (F)
] Global.asax 1 ASP.NET Server A... 1KB
boot ¥ Web.config 4 XML Configuratio... 19KB
efi

Search NewSite

Puc. 51. Po3nakyBaHHSI BMICTY apXiBy JJO KOPEHEBOI AKX BeOCANTy

106 11S maB gocTym A0 1€l KOPEHEBOI ManKu, 3HaOOUTHCS HAATH BiATIOBITHI

no3Boiu i kopuctyBada 1S USRS (IISSERVER2024\IUSRS) y po3aini Oe3neka y

BJIaCTHBOCTAX ITAaIIKH.

Permissions for MewSite
General Sharng Securty Previous Versions  Customize Security
Object name:  Chinetpubwwwroot\NewSite Object name:  Cinetpub wwwroot ' New Site
Group or user names: Group or User names:
82 Users (IISSERVER2024'Users) L H% CREATOR OWNER
SR 115_IUSRS (IISSERVER2024\IS_IUSRS) SR SYSTEM
H2 Trustedinstaller SR Administrators {IISSERVER2024  Administrators)
< N ¥ 88 Users (IISSERVER2024Users)
S ANIS_IUSRS (IISSERVER2024\15_IUSRS)
To change pemissions, click Edit. Edit_ SR Trustedinstaller
Permissions for [15_ILUSRS Allow Deny Add. Remove
Ful cortrol » Pemissions for I1S_ILUSRS Allow Deny
I:Dd:y& " v Full contral O o »
ead & execute
List folder cortent ody O
older contents
Read Read & execute O
2a
i v List folder contents O
v e
L Read O v
For special pemmissions or advanced settings, Advanced
click Advanced.
Cancel Apply
QK Cancel Apply

Puc. 52. Haganus 10o3Bojty Ha MOaU(DiKaIlito BMICTY TAlKu

[Ticist bOro MOXHA MEPEXOIUTH 10 CTBOPEHHS HOBOTO BeOcaity. [ 1poro

BUKOpHCcTaeMo ycraTkyBanHs Internet Information Services (11S) Manager. Bukinka-

BIIM KOHTEKCTHE MEHIO Ha Ha3Bl cepBepa, SIKE 3HAXOAUTHCS Ha JIiB1M OOKOBIN maHenl,
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BuOupaemo nynkr Add Website, TuM caMuM BiJIKpHMBarOUMd HOBE BIKHO ISl 0a30BHX

HaJallTyBaHb BeOcepBepa.

@5 Internet Information Services (1IS) Manager - X
< 63 b WIN-ALWWLSQIUVE » & @ -
File View Help

‘Connections Actions

@- & UJ' WIN-4LVVLSQJUVE Home

- % Start Page

3 Filter: - G ) Show All | G by: B
v 82 WIN-ALVLSQIUVE (WIN-ayi | 2 7\ ahow el Area
L} Application Pools %3  Refresh P -
&1 Sit y
ot #8  Remove Connection & [*7 ‘E*f’ = B
L=l
Add Website... f rror i . rust pplication cnnection
MNET Es MNET MNET Tr Appli C
| ‘n Pages  Globalization  Levels Settings Strings
Start
B  Stop r;? &D LG Ol
L =
Rename Providers  Session State SMTP E-mail

- Switch to Content View

Authentic.. Compression  Default Directory  Error Pages Failed Handler
Document  Browsing Request Tra.. Mappings
= - e - -
oW =il " G = 55‘”
s € B ¢ W = 4
HTTP HTTP IS&Pland  ISAPIFilters  Logging MIME Types  Modules
Redirect Respon...  CGIRestri...
o - o
e — 3
i o= R &y
Qutput Request Server Waorker
Caching Filtering ~ Certificates  Processes
Management -
B & E
Confinnst | Foee Shared

Puc. 53. [lonaBanns BeOcaiTy

BBoaumo HacTymHI HaJamTyBaHHS

o Site name (NewsSite): Ile mose npu3HadeHe /I BBSJACHHS Ha3BU BeOCaii-
Ty. [IpuiinaTo BUOMpaiiTe KOPOTKY Ta 3p03yMUTy Ha3BY, sKa 1IEHTU(PIKYE CAMT.

o Application pool (.NET v4.5): ITyn nonatkis, sikuii 0yJi¢ BAKOPUCTOBYBa-
TUCA JUIsl Hamoro BeOcaiTy. Bin 3a0e3mnedye 1307111110 Ta KEpyBaHHS PECypcaMu st
CauTy.

o Physical path (C:\inetpub\wwwroot\NewsSite): ®izuunuii 1uIgX BH BKa3ye
NUISAX J0 TIANKW Ha cepBepi, Jie 30epiraTuMyThes aitmm Hamoro BeOcaiTy. Lle moxke
OyTH LUISAX 70 MANKW Ha JIOKATbHOMY JUCKY a00 /10 CIIUIBHOTO PECYPCY Y MEpPEeKi.

. IP address (192.168.2.105): Bubip IP-aapecu, Ha sikiit Oyme mpairoBaTi
Baill BeOcaiiT. MoxxHa BuOpaTu KoHKpeTHY [P-anpecy cepepa abo 3anumunTy 3HAYCH-
Hs "All Unassigned", mo0 caiit ciyxas yci goctynsi [P-agpecu. ¥V nHamomy Bunaaxy

e IP-anpeca Buniiena DHCP cepsepom.
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o Port (80): BusznauaeThcst mopt, Ha IKOMY Baml BeOCalT Oyne AOCTYITHUIA
JUIS BiABIyBauiB. 3a3BU4ail BUKOPUCTOBYEThes cTaHaapTHuid nmopt 80 mias HTTP Tta
nopt 443 nia HTTPS.

o Host name (iisserver2024): Ile moje BUKOPUCTOBYETHCS ISl BU3HAUYCHHS
IMEH1 JoMeHa Bamioro BedcaiTy. SAkiio noTpiOHO HajamTyBaTH BEOCAUT SIK CTOPIHKY

34 3aMOBYYBAaHHAM JIsI KOHKPECTHOTO IOMCHY, MOKHA BBCCTHU iM'sT XOcTa B e 1moJje.

KpiM 1nux HamamTyBaHb TYT II€ € MOXJIMBICTh BUOPATH MIPOTOKOI Mepeadi aa-
HUX. Ha maHomy ertari Oyio mMpUAHATO pilleHHs 3auummTy npotokon http, Hespaxka-
I0YM Ha HOro HEe3axWIICHICTh Y MOPIBHIHHI 13 mpoTokosnoM https. [Ipote Ha manomy
eTari oro HaJalTyBaHHS € HEMOXKIIMBUM 4depe3 BiCcyTHICTh SSL cepTudikara, skuii
BUKOPHUCTOBYETHCS JUIsl MM(PYyBaHHS MOBIIOMJIEHb. Y MOAAIBIIOMY LIe cepTUdikaT

MOXHa Oy/ie 3aMOBUTH.

Add Website ? X

Site name:
[Newsite | [NET w25 Select...

Content Directory
Physical path:
| Chinetpub\wwwroot\NewSite

Pass-through authentication

Connect as... Test Settings...
Binding
Type: IP address: Port:
http v| D ~] [e0 ‘

Host name:
iisserver2024 ‘

Example: www.contese.com or marketing.contoso.com

Start Website immediately

Puc. 54. HanamtyBanHst HOBOTO BeO cailTy

Ximiuyx O. B. Apk.
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&

.

5 Internet Information Services (115) Manager

(- & » WIN-4LVVLSQIUVE » Sites » NewSite »
File View Help
Connections
hoall = LR Y

.- & Start Page

@ NewSite Home

M 3 WIN-ALVVLSQIUVE (ISSERVER Filter: - Go - \gjShow All | Group by: Area - (28]~
i[5} Application Pools ASP.NET P A A
w -[@] Sites = P ié
. =)
&) Default Web Site 3 A (4] ¢ o3 2 é&j
fa MySite NET NET .NET Error NET NET Profile  .MET Roles  .MET Trust
Autherizat.. Compilation Pages Globalization Levels
G test i E 2 E
L= 2 Y ab iﬂ! '_j !.'\_?_‘ %

\NET Users  Application Connection MachineKey Pagesand  Providers Session State

Settings Strings Controls

m B stop

Browse Website

=
SMTP E-mail
s A
i - =
r\?x g - =) - E I =y
e él [/] =y E “(X] <F_1
Authentic., Compression  Default Directory  Error Pages Failed Handler
Document  Browsing Request Tra.. Mappings
o= - - 5 B I3
8 G 0 ﬂ || = -==aﬂ 3le)
5 = ¢ s 7 & i
HTTP HTTP ISAPI Filters Logging  MIME Types  Modules Qutput @ -
Redirect Respon... Caching b
Gt f]§
= @
Request  SSL Settings
Filtering

Puc. 55. HoBwuii caiit BimoOpakaeTbes y po3aiii Sites

Configure

Tenep HamoMy caiiTy 3HaJoOUThCs 0a3a JaHUX, sika Oyje CIyryBaTH OCHOBHHUM

MiciieM 30epiraHHsi pi3HOMaHITHOI 1H(pOpMaIlii, TaKOi SK JaHI KOPUCTYBauiB, KOHTEHT

CTOpiHOK, BHKOHYBAaTHUMC CKJ'IaI[Hi 34T JJIs1 OTPUMAHHA, OHOBJICHHS, BUJAJICHHA Ta

0OpOOKH JTaHUX 3TIAHO 3 MOTPEOAMH CauTy.

L"z? Microsoft SOL Server Management Studio (Administrater) Quic
File Edit View Tools Window Help
- |il*|3' - HH|J%NEWQUEW @@nurrﬁnn| | - '|| '|P
| | b B | | ERIEEEY
Object Explorer b x oF Connectto Server X
Connect = ?
SQL Server
Server type: Database Engine w
Server name: |HS_SER\."ER_2D24 i |
Authentication: SQL Server Authentication ~
Login: |sa v|
Password: | """" |

[] Remember password

Cancel Help

Puc. 56. Ayrentudikaris y SQL Server

Options »>

Ximiuyk O. B.
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B MNew Database
S;ITE':n:ral H Serpt o Help
B Options
# Filzgroups Diatabase name:
Owner:
Databaze files:
Logical Mame  File Type
NewSite ROWS...
NewSite_log LOG
Connection
Server:
IISSERVER2024
Connection:
sa
ﬁ View connection properties
Progress
Ready ¢

|New5ite| |

|cc|efauh> |
Filegroup Autogrowth / Maxsize Pa
PRIMARY ] By 64 MB, Unlimited C:
Mot Applicable & By 64 MB. Unlimited C:

>
Add Remaove
Cance

Puc. 57. CtBopenHs 0a3u aHUX I CauTy

L«,? Microsoft SOL Server Management Studio (Administrater)

File Edit View Tools

EE
|

Window  Help
-2 | B NewQuey B §

| Execute

Object Explorer
Connect = * x*

- 0 X

(VRS

[=] Databases

= @ II5_SERVER_2024 (SOL Server 15.0.2000 |

System Databases
Database Snapshots

=
Security
Server Objects
Replication
PolyBase
Management
KEvent Profiler

Puc. 58. CtBopena 6a3a gaHux JJis caTy

3amyck caiity BukonyeTthes y IS Manger. Jlns nboro morpiOHO HAaTHCHYTH

KHOIIK Ha IpaBiil OOKOBIH ITAHEN] 1 TaM )K€ HATUCHYTH W ite, ane ne-
y Start p 0 ytu Browse Website,

pen TMM HeoOXiJaHYy ymneBHUTHCH, 10 TopT 80 3BUIbHEHO. HalinpocTiie e 3poouTu

3YNUHUBIIM 1HII BeOCAUTH.

Ximiuyk O. B.
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qﬂ Internet Information Services (lIS) Manager — x
fe @ » WINALWVLSQIUVE » Sites + NewSite » @@

File View Help

Connections . Actions
@ NewsSite Home

Q- H &8 6 Explore
- Start Page == Edit Permissions...
: Filter: - G = Show All | G by: - [28]- S
~ 83 WIN-ALVVLSQIUVE (ISSERVER | _ " o - G Show roup by: Area ———
Q Application Pools ASP.NET a A .
~ (8] Sites = 4 = r‘| - . indings...
o =0 1 'y L W i
& Default Web Site 3 NZ ¢ [ P =P B
@ MySite MET NET {MET Error MET MET Profile .MET Roles  .MET Trust v
' D Newsite Autharizat... Compilation Pages Globalization Levels v e [Fres s
(’.* test e = = s N
E!' ol i‘? ‘y_iz -%?Jl % Manage Website &
.NET Users  Application Connection Machine Key Pagesand  Providers  Session State ® Restart
Settings Strings Controls 4
@ B Stop
= Browse Website
SMTP E-mail
s " Advanced Settings...
] Ca = i Configure
X2 9 o B T B S ;
1&. 9 = o = Failed Request Tracing...
Authentic... Compression  Default Directory  Error Pages Failed Handler Limits
Document  Browsing Request Tra... Mappings i
= - = o - e HSTS...
2 € & 6 & M g o
HTTP HTTP ISAPIFilters  Logging ~ MIME Types  Modules Output
Redirect Respon... Caching

=

o= =
Request  55L Settings
Filtering

Puc. 59. Ilepernsn caiity B Opay3epi

[Ticns BimkputTs cTopiHkm BeOcaiity Umbraco mpomnonye BctanoButHCsS. TyT
NOTPIOHO BBECTU 1M’ KOPUCTYBaya, €JIEKTPOHHY MOWITY, Ta napoib. L1 gani OyayTh

BHUKOPHCTOBYBATHCH I aBTOpH3ariii Ha Umbraco.

7 o (5] (5] '. Kocnr Umbraco 6115 ] 13.0c1: X @ Install Umbraco x + = m] b4

ATy
c A He saupeno  iis_server_2024/install/?redir=true&url=http%3a%2f%2fiis_server_2024%2f B Y& ( & Mpuocratosnena )
R

" :
[
Install Umbraco 8
il Enter your name, email and password to install Umbraco 8 with its default settings, alternatively you can
customize your installation
Name  Oleksandr Himichuk
®
Email frilid020000@gmail.com
Your email will be used as your login
Password 1IS___2024]
At least 10 characters long 80

@

[ Keep me updated on Umbraco Versions,
Security Bulletins and Community News

Install Customize

/&

- =

Ready Qﬁ

Puc. 60. 3anmoBHEHHS TaHUX

Ximiyyx O. B. Apx.
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i @ 5] (5] '. Xocmanr Umbraco 6 115 | 13.0c1: X @ Install Umbraco x + — O x

-~

_/"7 \
c A\ He saupugeno  iis_server_2024/install/?redir=true&url=http%3a%2f%2fiis_server_2024%2f @ g | & MpuoctavosneHa |
- /

Configure an ASP.Net Machine Key

By default the installer will generate a custom ASP.Net Machine Key for your site and install it into your web.config
file. A Machine Key is used for hashing and encryption and it is recommended that you install a custom one into
your site. This ensures that your site is fully portable between environments that might have different Machine
Key settings and that your site by default will work with load balancing when installed between various server

environments.
m | don't want a custom Machine Key

B

inai
Puc. 61. lonaBanus ASP.Net Machine Key

Hactynuauii kpok — migkiatoueHHs 10 0a3u nanux. Ha naniit cropinii 0yJsio BBe-

JIGHO HACTYIIHI JIaH1:

o Database type (Microsoft SQL Server): BuOupaerbcst T 0a3u JaHHX,
Ky oTpioHO BukopuctoByBaT 3 Umbraco. Ile moxxe 6yt SQL Server abo MySQL,
3aJIEXKHO B1J BUOOPY Ta HAsIBHOCTI.

o Server (11SServer2024): Beogumo im'st adbo IP-aapecy cepBepa 0a3 naHux,
Ha SIKOMY pO3TallloBaHa Haia 6a3a JaHuX.

o Database name (NewsSite): Bkasyere Ha3By 0a3u JaHHUX, 3 SIKOKO XO0YEMO
1 IKJTFOYUTHUCS.

o Username (sa): Im's xopucTyBaua, sike BUKOPUCTOBYETHCS JUIS TTiIKITIO-
YeHHs 710 0a3u JaHuX. Y HaIlOMy BHUMAJKY 11€ aMIHICTPATOP.

o Password (ITaposnb): [Taponp ams Bka3zaHOTO KOpPUCTyBada 0a3u JaHUX.

Lle#t mapoib OyJ10 cTBOpeHO Ha eTari 31 BctaHoBiieHHs: SQL Server (puc. 44).

Ximiyyx O. B. Apx.
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v @ Instsll Umbraco x +

—_—
c A\ Hesawwmweno  iisserver2024/install/?redir=true8url=http%3a%2 % 2fisserver2024%2f Ga El w | & Mpuocraroenera )
- _/

= O X

~.

’—"’w
Configure your database
Enter connection and authentication details for the database you want to install Umbraco on
What type of database do you use?
Database type Microsoft SQL Server v
Where do we find your database?
Server 11SServer2024 Database name MNewSite
Enter server domain or IP Enter the name of the database
What credentials are used to access the database?
Login sa Password sessssse
Enter the database user name Enter the database password
[ Use integrated authentication
[ continue [REHY i
k
Puc. 62. [TigkaroueHHs 10 0a3u JaHUX
v (] (<] (5] '\ Xocmsr Umbraco s 115 | 1307 X @ Install Umbraco x ar = m} X
~
(& A\ He saupnweno  iis_server_2024/install/Tredir=true&url=http%3a%2{%2fiis_server 2024... Ga m hrd MpuoctasosnsHa |
e e
Install a starter website
Installing a starter website helps you learn how Umbraco works, and gives you a solid and simple foundation to
build on top of.
Install starter website
No thanks, | do not want to install a starter website
I -

Puc. 63. ITpono3uttist 1o1aTH CTapTOBUA BEOCAUT

K

¥
i

Ximiyyx O. B.
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v 919

c

\B XocwsrUmbraco s llS|13.0cr X @ Instsll Umbraco x = O X

£ D
A He saumweno  iis_server_2024/install/?redir=true&url=http%3a%2f%2fiis_server_2024... Ca m g f\& MprocTaHosneHa )
/

Did you know

You can find the world's friendliest CMS community at
our.umbraco.com

Updating some security settings...

Puc. 64. BinOyBaeThcst poliec BCTAHOBIICHHS

ITicist 3aBepiieHHs] BCTAaHOBJIEHHS BIAKPUETHCS KaOiHET pO3pOOHHUKA, Y SKOMY

MOJKHA IIPOBOOUTHU OCHOBHI HaJIalITYBaHHA caﬁTy.

v 0le | o

< >

c

‘. Xoctunr Umbraco 6 1IS | 13.0c7: X Content - iis_server_2024 x + - x
- { N
A\ He saupmeno  iis_server_2024/umbraco#/content ﬁl vy I\A I'Ipwo::ramanena/l

Update available: Click to download

Welcome to Umbraco - The Friendly CMS

Thank you for choosing Umbraco - we think this could be the

beginning of something beautiful. While it may feel overwhelming

at first, we've done a lot to make the learning curve as smooth and

fast as possible.

In this quick tour we will introduce you to the main areas of

Umbraco and show you how to best get started.

If you don't want to take the tour now you can always start it by

opening the Help drawer in the top right corner.

1/13
Don't show this tour again

Start tour

Puc. 65. Kabiner xopuctyBaua
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2.5. HanamryBanus HT TPS-niporokosy Ha caiiTi

Jns manamryBanas HTTPS notpibno 3amoButH SSL-ceptudikar. MoxkHa BU-
KOPUCTOBYBaTH cepTH(IKATH BiJ JOBIPEHUX MOCTAYAIBHHKIB, TakuX sk Let's Encrypt.
Jlnst myOniyHUX caiTiB MOTPIOHO BUKOPUCTOBYBATH KOMEpIIiHHI cepTudikatu. Y na-
HOMY MPOEKTI HEMA€E MOKIIMBOCTI JI0JIaTH KOMEpIiiHUKA cepTudikar, Tomy Oyae CTBO-
peHo camomianucanui. J{ns mporo mepeigemMo 10 BiactuBocteil BebcepBepa y IS

Manager ta y po3aiii IS Budepemo inctpyment Server Certificates.

&5 Internet Information Services (1IS) Manager

- €3 b WIN-ALVWLSQIUVE »

File View Help
Connections

hd &

&5 Start Page -

Filter: - % Show All | Group by: - &

~ -85 WIN-4LVVLSQIUVE (IIS_SERVE e ST roup by: Area i

. [} Application Pools ASP.NET ~ > Resta

&l Sites iZh ¥ (* q . A s

2 S

UJ' WIN-4LVVLSQIUVE Home

NET NET NET Error NET NET Trust  Application Connection
Authorizat.. Compilastion  Pages  Globalization  Levels Settings Strings
F E @R & &
Machine Key Pages and Providers  Session State SMTP E-mail
Controls

113

2 9 (s T B =

Authentic.. Compression Defsult  Directory  ErrorPages  Failed Handler
Document  Browsing Request Tra... Mappings
i B2 b E= S o
e € B ¢ 8 = M
HTTP HTTP ISAPland  ISAPIFilters  Logging MIMETypes  Modules
Redirect Respon..  CGl Restri...
E SO =
él = 8 ety

Output  Request Server Worker
Caching  Filtering | Certificates | Processes

Management

R Y
Configurat... Feature Shared v
G > | [[E]Features View |I"% Content View
Ready L

Puc. 66. [nctpymenTtu BeGcepBepa

Tyt Ha mpasiit 60koBii maneni motpioHo BuOpatu aito Create Self-Signed Cer-

tificate, mo mepeHanpaBuTh HAC J0 MaiicTpa CTBOPEHHS CaMOIIIAIMCAHOTO CepTUdiKa-

Ta.
€5 Intemet Information Services (II5) Manager — x
« €3 ) WIN-4LVWLSQIUVE » 37} o @
File View Help
Connections an i Actions
- & J Server Certificates
W5 Start Page . . N
8 Use this feature to request and manage certificates that the Web server can use with websites configured for
~ 82 WIN-ALVVLSQIUVE (II5_SERVE
L} Application Pools
& Sites Filter: - ¥ Go - (5 Show All | Groupby: No Grouping
Name Issued To Issued By Expirat
iiS Express Development Certif... - iocalnost iocaihost HilE)

Puc. 67. Ilepexin no ctBopeHHs cepTudikaTa

Apx.
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[I{o6 cTBOopuTH cepTudikaT NOTPiOHO 3aIIOBHUTH BCHOTO JIBa MapaMeTpHu, Ha3BY

cepTudikaty Ta TUI cepTUdIKaTy.

VY KOHTEKCTI CTBOpEHHS camorianucanoro ceptudikara y IIS obupaere omiriro
Personal. Ile nmoB's13aH0 3 TuM, 110 caMOIiIUCaHUA cepTU(IKaT Oy/ie BUKOPUCTOBY-
Batucs /st SSL 3'€elHaHHS HA HAIIOMY CepBepi, 1 BIH MOBUHEH 30epiratucs y po3auil

Personal ceptudikatiB Ha cepBepi.

Web Hosting - me Ha3Ba iHmoro tumy cepTtu(ikariB, sKi 9aCTO BUKOPHCTOBY-
IOThCS JIJIs1 3aXMINEeHHs BeOcaiTiB. OHAK 1€ HE CTOCYEThCS CaMOMIAIMUCAHUX CEPTH-
¢bikaTiB, OCKIJIbKM BOHM HE BHJIaH1 JKOJHUM O(DIIIHHUM opraHizaiiism, 1 iX He MOXKHA

OTpUMATH Yepe3 CIy:)kKOM BEOXOCTHMHTY a00 BIIOMHUX MOCTAYaJbHUKIB CEepTU(DIKATIB

[26].

Create Self-Signed Certificate 7 et

ll Specify Friendly Name
@

™

Specify a file name for the certificate request. This information can be sent to a certificate authority for
signing:

Specify a friendly name for the certificate:

|SSL certificate for NewSite

Select a certificate store for the new certificate:

Perzonal W

Puc. 68. CtBopenns ceptudikaty

Tenep cTBOpeHMil cepTudikaT BIIOOPAKAETHCS y CIUCKY YCIX MIIKITIOUYEHUX

cepTudiKaTiB.

Ximiuyx O. B. Apk.
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i% Internet Information Services (1IS) Manager - x
. € ) WIN-4LVVLSQIUVE » o @

File View Help

Connections . . Actions
o UQ' Server Certificates
™ L3 ? .
H_j start Page Use this feature to request and manage certificates that the Web server can use with websites configured for 55L.
w85 WIN-4LVWLSQIUVE (115
2} Application Pools Filter: - Go - iz Show All | Group by: Mo Grouping @
(8] Sites Name Issued To Issued By Expiration Da
IIS Express Development Certif... localhost localhost 5/1/2029 5:00
SSL certificate for NewSite IS_Server_2024 115_Server_2024 5/3/2025 5:00

Puc. 69. Cncok ceptudikarin

€ me oauH crocid cTBopeHHs camomianucanoro SSL-ceprudikary 3a gomomo-
roro PowerShell. BukopucToByroun maHuii crocid, MOXKHa CTBOPUTH cepTu(ikar i3

AO0MJAaTKOBUMM IIapaMCTpaMi, K HABCIACHO Hd PUCYHKY HHIKYC.

EN Administrator: Windows PowerShell -

Puc. 70. CtBopenns SSL-ceptudikary 3a mornomororo komanau PowerShell

9
« € » WIN-GLWLSQIUVE » Sites » NewSite » & @-
File View Help

Connections

9 NewSite Home

tart Page

Filter: + % Go - G Show All | Group by: -
~ 83 WIN-4LVVLSQIUVE (I, e ST, el roup by: Area

i) Application Paols | Site Bindings
~ .[@] Sites
% Default Web Site
4 Type Host Name Port IP Address Binding Informa...
http iis_server_2024 80 192.168.2.103
~
P Start
Close .
® =
HTTP HTTP ISAPI Filters Legging  MIME Types  Modules Output
Redirect  Respon.. Caching
o= 8
o= L&
Request  SSL Settings
Filtering
~
Ready o«

Puc. 71. ITinknrodyenns ceptudikara 10 BeOcanTy

Ximiuyk O. B. Apk.
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Jns toro mo6 3amyctutu cat Ha HTTPS, morpiObHO BUOpaTH BiAMOBITHUIN
caiiT, Ha OOKOBil maHem Biakputu Bindings ta cTBopuTH HOBY NpHB’s3Ky. Y BiKHI
CTBOpEHHS NPHB’sI3KK 3MiHIOEMO TYpe i3 http Ha https, Tomi 3’IBIAIOTHECS HOBI Mapa-
MeTpH A HanamTyBaHHs. Crapi mapaMmeTpu TpeOa 3aJIMIIUTH HE3MIHHUMU, a Y HO-
BUX TMapameTpax MoTpiOHO BHOpaTH 13 BHUMNAAAIOUOTO CIHMCKY MNOTpiOHMM SSL-
ceptudikar.

Add Site Binding ? *

Type: IP address: Port:
https v |192.168.2.105 v 443 |

Host name:
| iis_server_2024 |

[ Require Server Name Indication

[] Disable HTTR/2
[] Disable OCSP Stapling

S5L certificate:
S5L certificate for MewsSite ks Select... View...

Puc. 72. CTBOpeHHS HOBOI IIPUB’ A3KHU
p p

2.6. BcranoBiaenns Visual Studio

Microsoft Visual Studio — cepist mpoaykriB dipmu MaiikpocodT, sSKi MiCTATh
IHTErpOBaHE CEPENOBUILE PO3POOKU MPOrPAMHOrO 3a0€3MEeUEHHs Ta HU3KY IHIIUX 1H-
CTpyMEHTaJIbHUX 3ac00iB. L1 mpoaykTH gar0Th 3MOTY pO3pOOJIATH SIK KOHCOJIbHI TIPO-
rpaMi, TaK 1 mporpamu 3 rpadiuHumM iHTEpPeiicoMm, BKIFOYHO 3 MIATPUMKOIO TEXHOJIO-
rii Windows Forms, a Takox BeOcaiiTi, Be03aCTOCYHKH, BEOCIy OU K y PIIHOMY,
TaKk 1 B KEpOBaHOMY KojAaxX [Jisi BCiX Imiargopm, IO MATpUMYIOThCsS Microsoft
Windows, Windows Mobile, Windows Phone, Windows CE, .NET Framework, .NET
Compact Framework Tta Microsoft Silverlight [27].

Visual Studio mpu3HaveHe 11 CTBOPEHHS MPOTPaMHOTO 3a0e3IeUeHHs, 30Kpe-

Ma BeO107aTKIB, MOOUIBHUX JOJATKIB, CEpBICiB, irop Toimio. Visual Studio miarpumye

Ximiuyx O. B. Apk.
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pi3H1 MOBHU mnporpamyBanHs, Bkiatouaroun C#, VB.NET, F#, C++, Python, JavaScript,

TypeScript Ta 11111, 10 pOOUTH HOTO MOTY>KHUM 1HCTPYMEHTOM JIJIsl PO3POOHUKIB.
OcnoH1 MoxxsinBocT! Visual Studio:

e PepakTtop xoay: 3abe3mnedye MiACBIUyBaHHS CHHTAKCHCY, aBTOJOTIOBHEHHSI, pe-
(aKkTOpUHT KOy, MIATPUMKY ACKITHKOX MOB IMPOTPaMyBaHHS.

e Bimmanka: Hamae iHcTpyMeHTH 1711 TOKPOKOBOT BiJIAKH, TIEPEBIPKHA 3MIHHHUX,
yIpaBJIiHHA NOTOKAaMU BUKOHAHHSI, HAIAroXKEHHs BIAIaJICHUX JOAATKIB.

e [nTerparis 3 cuctemamu KoHTpoJto Bepciid: [linrpumka Git, Azure DevOps,
SVN Ta 1HIMX cucTeM AJid yIpaBiIiHHSA BEPCIIMU KO .

e [HCcTpyMeHTH pO3p0oOKH 11 pi3HUX MaTdopm: [ligTpruMka CTBOpEHHS TOATKIB
s Windows, macOS, Linux, 10S, Android, a Takox BeO101aTKIB Ta XMapHUX
CEpBICIB.

e PosmmproBaHicTs: MOXIUBICTD T0OJaBaHHS PO3IMIUPEHbD, K1 301IbIIYIOTh (PYHK-

ioHaabHIcTh [DE.

Visual Studio miarpumye ASP.NET Ta ASP.NET Core — dpeiimBopku ms
CTBOpPEHHsI BeOoAaTKiB Ha MOB1 C#. PO3poOHMKH MOXKYTh CTBOpIOBaTH BeOcaiiTh, API

Ta BEOCEPBICH, BUKOPUCTOBYIOUM Pi3HI 1MIa0JOHM Ta 1HCTPYMEHTH, 10 Hajae Visual

Studio.

[Tintpumyrotees front-end texnosorii, Taki sk HTML, CSS, JavaScript, a Ta-
KOX cydacHi ¢periMBopkH, Taki sk Angular, React, Vue.js, uepe3 n1oaaTkoBl po3IIn-

peHHs a00 IHTEeTPOBaH1 3aCO0H.

Visual Studio namae incTpymMenTH st poOoTH 3 6azamMu JaHuX, TaKUMH K SQL
Server, MySQL, PostgreSQL. Po3poOHHKH MOXYTh CTBOPIOBATH, MOAM(IKYBATH Ta

KepyBaTu 0a3zaMu JaHUX 0€3MOCepeHBO 3 CEPEIOBHUIIA PO3POOKH.

VY Visual Studio HasiBHI 1HCTPYMEHTH Ui YIIPaBIiHHS cxemMaMmu 0a3 JaHuX, Ha-

nucands SQL-3anuTiB Ta reHeparii Mojiesel JaHuX Ha OCHOBI 0a3 JTaHUX.

Ximiuyx O. B. Apk.
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[Tintpumka Microsoft Azure 103BoJIsI€E pO3pOOHUKAM pO3TOpPTaTH BEOI0AATKH,

0a3u JJaHUX, CEPBICH Ta 1HIII KOMIIOHEHTH 0€3IocepeHbO B XMapi.

BOynoBani 1HCTpyMEHTH JJIsI MOAYJBHOTO TECTYBaHHS, 1HTETPALITHOTO TECTY-
BaHHS Ta aBTOMAaTH30BAaHOTO TECTYBaHHS 3a0€3MEUYIOTh BUCOKY SKICTh PO3POOICHOTO

I13.

Takoxx MOCTYIHI 1HCTPYMEHTH AJIsi aBTOMAaTU30BAaHOTO PO3TOPTAHHS IOMAATKIB,
Bkiouatoun Continuous Integration (CI) Ta Continuous Deployment (CD) 3 Bukopuc-

taHHAM Azure DevOps ab0 1HIINX CUCTEM.

Visual Studio € moTy>xHUM THCTPYMEHTOM JjIsl PO3pOOKK BEOJOJATKIB, 1110 3a-
Oe3rnevyye KOMIUIEKCHY MIATPUMKY BCIX €TarliB PO3pOOKH — BiJl HAUCAHHS KOAY 0
TECTYBaHHS 1 pO3rOpPTaHHS. 3aBISIKH MIMPOKUM MOKIMUBOCTSIM 1 IHTETpallii 3 1HIIUMHU
IHCTpyMeHTaMHu Ta cepBicamu, Visual Studio gomomarae po3poOHuKamM edEeKTHUBHO

CTBOPIOBATH, TECTYBATH Ta MIITPUMYBATH BUCOKOSKICHI BEOAOJATKH.

[1[06 BcranoButu Visual Studio, HeoOXiTHO 3aBAaHTAKUTH THCTASIIIHHAN (Daiin
i3 caiity Microsoft. Ocranns Bepcis manoi nporpamu — Visual Studio 2022, tomy 1i i
3aBaHTaxXyeMo. [1i71 vac BCTaHOBIIGHHS MOKHA BHOpaTH HEOOX1JHI KOMITIOHEHTH. [{s
noyatky BctanoBuMo Jyimiie komnoneHT ASP.NET and web development. [Tpu HeoO-

X1JTHOCTI, TI3HIIIIEe MOXKHA OyJ1e ToAaTH i 1HIIT KOMIIOHCHTH.

Ximiuyx O. B. Apk.
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Vimiiml Criidlin lmmbnallaw
Modifying — Visual Studio Community 2022 — 17.9.6

Workloads  Individual components
© Web & Cloud (4)
@ ASPNET and web development

Build web applications using ASP.NET Core, ASP.NET,
HTML/JavaScript, and Containers including Docker supp..

Python development
Editing, debugging, interactive development and source
contral for Python.

Desktop & Mobile (5)

gg NET Multi-platform App Ul development
Build Andraid, i0S, Windows, and Mac apps from a single
codebase using C# with .NET MAUI.

#+—] Desktop development with C++

Location
CiAProgram Files\Microsoft Visual Studio\2022\Community

By continuing, you agree to the

Language packs

Installation locations

Azure development
Azure SDKS, tools, and projects for developing cloud apps
and creating resources using NET and NET Framework...

Nodejs development
Build scalable network applications using Nodejs, an
asynchronous event-driven JavaScript runtime.

BBl NET desktop development
'—.-.:I Build WPF, Windows Forms, and console applications
using C#, Visual Basic, and F# with .NET and .NET Frame..

MM Universal Windows Platform development

se for the Visual Studio edition you selected. We also offer the ability to download other software with Visual

Studio, This software is licensed separately, as set out in the 3rd Party Notices or in its accompanying license. By cantinuing, you also agres to those

licenses

Installation details

» Visual Studio core editor
~ ASP.NET and web development

~ Included
' NET Framework 4.7.2 development tools
¥ ASP.NET and web development prerequisi...
~ Opticnal
NET Framewark 4.8 development tools
Cloud tools for web development
.NET profiling tools
Entity Framework & tools
Live Share
IntelliCode

GitHub Copilot

Microsoft Teams development tools
\NET Framework project and item templates
Windows Communication Foundation

Development time IS support
NET Framework 46.2-47.1 development t

Remove out-of-support companents

Total space required 0 B
Install while downloading ~  Madify

Puc. 73. Bubip xommonenTis Visual Studio

[Ticns ycminHOro BCTAHOBJICHHSI MOXHA 0e3 mpobiieM BukopucToByBaTH Visual

Studio ms BeOpo3poOKH Ta iHIIKI TOTPed PO3pOOHHUKA.

BuchoBok: Y apyromy po3aiiai 0yjo cTBOpeHO 0a30By 1HGPACTPYKTypy BeO-

CTeKy, a caMe BCTaHOBJICHO omepariiHy cucreMy Windows Server, HamamroBaHO

BeOcepBep, BcraHoBineHo CYBJ] SQL Server ta SSMS, minkimroueHo Ta HaJalITOBAHO

CMS Umbraco i cTBopeHO BeOcCaiiT, a Ha CaiiTi HAJIAIMITOBAHO MPOTOKOJI Mepeadi Jia-

Hux HTTPS. Jlnsg po3poOku BeGa01aTKIB OYI0 BCTAHOBIIEHO CEPEIOBUIIE MPOTpaMy-

Banns Visual Studio 2022.

Ximiuyk O. B.
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PO3/1J 3. MEPEBIPKA MPAIE3JATHOCTI BEBCANTY

1106 nepeBipUTH Npale3aaTHICT CTBOPEHOTO CAUTY 3aIlyCTUMO HOTO 13 IOPTY

80, To6T0 13 BUuKOopucTanHsaM npotokony HTTP.

UMBRACO SAMPLE SITE HOME PRODUCTS PEOPLE ABOUTUS BLOG CONTACT

Umbraco Demo

Moonfish, steelhead, lamprey southern flounder tadpole fish sculpin bigeye, blue-
redstripe danio collared dogfish. Smalleye squaretail goldfish arowana butterflyfish
pipefish wolf-herring jewel tetra, shiner; gibberfish red velvetfish. Thornyhead
yellowfin pike threadsail ayu cutlassfish.

CHECK OUR PRODUCTS

Puc. 74. T'onoBHa cTopinka BeOcaTy

Caiir BigkpuBcs 1 yenimHo pyHkiionye. Ternep cipodyeMo 3amycTuTu cauT 13

nopTty 443, i3 BuKopuctanasam npotokoiay HTTPS.

€ D C O Herondiamuiiem  hiips//us_server 2024 By DIN6

UMBRACO SAMPLE SITE HOME PRODUCTS PEOPLE ABOUT US BLOG CONTACT

Umbraco Demo

Moonfish, steelhead, lamprey southern flounder tadpole fish sculpin bigeye, blue-
redstripe danio collared dogfish. Smalleye squaretail goldfish arowana butterflyfish

pipefish wolf-herring jewel tetra, shiner; gibberfish red velvetfish. Thornyhead
yellowfin pike threadsail ayu cutlassfish.

CHECK OUR PRODUCTS

Puc. 75. T'onoBHa cTopiHka BeOcalTy

Ximiuyx O. B. Apk.
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Caitt ycnimrHo BiakpuBcs 13 ipotokosioM HTTPS. V anpecHiii cTpivri sk 1 pa-
HillIe Bi0OpakaeThes mopigomieHHs «He koH]iaeH 11iHOY, alle IIbOMY € CBOE T0sIC-
HeHHs. bpay3epu nomnepepKyroTh KOPUCTYBadiB, KOJIM BOHU HAMararoThCA 3'€THATUCS
3 BeOcaiiTom, kUi Mae HeaiiicHui abo camomianmucanuit SSL-ceptudikar. Lle Mmoxe
CTaThCA, AKIIO cepTU(]iKaT BUNIIOB 3 TEPMIiHY Jii, a00 SKII0 BiH OyB BUAAHHI HEIO-

BIPEHUM MOCTA4YaJIbHUKOM.

{00 yHUKHYTH I[bOTO, pEKOMEHAYEThCS oTpuMaTH AiicHuii SSL-cepTudikar
B1JI JIOBIPEHOT'O MOCTavYaJIbHUKA, SIKUM MIATBEPHKYE aBTEHTUYHICTh BaIlOTO BeOcai-
Ty. Lle 3a0e3neunts npasuiibHe BigoOpaxenHs nporokoay HTTPS y agpecHiii ctpiu-
11 Opay3epa Ta JOMOMOXKE MIATBEPIAUTH OE3MEKy BaIloro BeOCANTY nepes KOpUcCTy-

BadYaMMH.

MHcTpymenT npocmotpa ceptudmkatos: [IS_Server_2024 X

Obwme Mogpobhee
Komy seigaH

Opranuzayusa (O)
Nogpazgenenue (OU)

b CEpPTUGMKATE >

b0 CEpTUMKaTa>
Kem Bsigan

Opranuzayusa (O)
Nogpazgenenue (OU)

b CEpPTUGMKATE >

b CEpPTUGMKATE >

Cpok geiicTEMA

Narta emgaum noHegensHve, B man 2024r, g 02:45:70

Cpok gefcTEMa ETopHuK, B man 2025+, g 03:0%:70

Lindpossie otnedatky cepTwbikaTta
noganucero SHA-236

Cepraduiar 3a9d6c15f8e9021b5f2dd33c269abf101c23fa46
20272 Becd57 =

OTkpeITslid kikou 6ec38dcS1aledfcacd2fefeledfed29cc5b8aT5afd
25d02d115605326b9bc5f8

Puc. 76. Y 6pay3epi BimoOpaxaeThCs MAKITIOUYEHHS HAOTO cepTU(iKaTy, ajie TaKoXK

HAITMCAHO, IO BiH HEBUIAHUH OpTaHi3aIliero

VY 6ek-odici Umbraco e aymoBi iHCTpyMeHTH poOOTH i3 KOoprcTyBadyamu. Ko-
pHUCTYBayl MalOTh MOKJIMBICTh KEPYBaTH Ta aIMIHICTPYBAaTH KOHTEHT CBOT'O BeOCAUTY
B 3aJICKHOCTI BiJ] BUAAHOI iM poJtii. CTBOPUMO KiJIbKa KOPUCTYBAdiB Ta IMOJUBUMCS

MOXJIMBOCTI JESIKUX POJICH.

Ximiuyx O. B. Apk.
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v @ New: User - Users -fis_s x 4 = O X |
@ -
<« c © Hesaupweno  hKitps:/fiis_server_2024/umbraco/#/users/users/users?create=true @ Tay ‘ & [puocTarosneHa '
Content Media Settings Packages Users Members Forms Translation Q @ o
|
User management L &
Users Groups
— Back to users h
Create user =
Create new users to give them access to Umbraco. When a new user is created a
password will be generated that you can share with the user.
Name *
User Editor
Email *
ki201_hov@student.ztu.ua
User group *
A\ roups to assi
¥ Editors
Sections: Content, Media, Forms Remove
Content start node: Content root
Media start node: Media root
Add I
Ready LE|
Puc. 77. CTBopeHHsI HOBOTO KOpUCTyBada
¥ @ Mew: User - Users - iis_server 2 X + = O >
€« (& © Hesawmweno hkitps/fiis_server_2024/umbraco/#/users/users/users?create=true
Content Media Settings Packages Users Members Forms Translation
User management L &
Users Groups
— Back to users
~
User has been created
The new user has successfully been created. To log in to Umbraco use
the password below. g
Password
T9z6h_OVIJ Hide Copy
Create another user Go to user profile
Ready 655

Puc. 78. Cuctema 3reHepyBasia rmaposib JJisi HOBOTO KOPUCTyBaya

Ximiuyk O. B.
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Puc. 79. IIpodine HOBOTO KOpHCTyBava 3 00Ky aaMmiHicTpaTopa

Happy manic Monday

Puc. 80. Bxin B 6ex-odic BiJ iMeHI HOBOCTBOPEHOTO KOPUCTYyBaya

SIk Gaunmo, (yHKIIOHAT KOpUCTyBada i3 posutto Editor nHabarato oOMexeHi-

MK y TIOPIBHSHHI 13 (GYHKIIIOHAIOM KOpHCTyBada i3 poyutro Administrator. L{e mox-

Ha MOOAYUTH 13 KUIBKOCTI JOCTYNHMX BKJIQJOK 3BEpXy Ha MaHenl KepyBaHHs. Jlis

aJIMIHICTpaTOpa JOCTYIIHI YC1 MOXKJIIMBI PO3AUIH, B TOM Yac K JIs peAaKkTopa JOCTY-

nui e 3: Content, Media ta Forms.

Ximiyyx O. B. Apxk.
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Welcome to Umbraco
Why hello there @! This is the Umt board. Here you will find various helpful and

Why Sustainability needs to

Puc. 81. [lopiBusinuag pyHkiioHany Pegakropa i AnMiHiCcTpaTopa

B Umbraco MoHa BHUJIaBaTH KIJbKa POJIEH KOpUCTyBayaM, 110 JI03BOJISIE€ THYY-
KO HaJalllTOBYBAaTHU JOCTYI A0 pi3HMX (PyHKIIH 1 MoximBocTel BeOcaity. KoxHa
pOJIb MOXkE MaTH CBOIi BIJIACHI IpaBa J0CTyNy 10 Oek-odicy Ta GhyHKIIM yrnpaBiaiHHSI
KOHTEHTOM. Jlesiki 3 poJieH, siki MOHa BUAATH KopucTyBayaM B Umbraco, BkiItoua-

IOTh:

1.  Administrators: Mae moBHHUI JOCTYII 10 BCiX (DYHKIIH Ta MOMJIUBOCTEH

oex-odicy Umbraco. Ile naliBumuii piBeHb JOCTYITY, SIKUW HAJAETHCS KOPUCTYBAUaM.

2. Editors: Mose cTBOpIOBaTH, peAaryBaTd Ta BHAAIATH KOHTEHT Ha
BeOCaliTl, TaKUW K CTATTi, CTOPIHKH, 300paKEHHs TOILIO. 3a3BUYail HE Ma€ JOCTYIY

JI0 HaJIAITYBaHb CalTy a0o 1HIIKUX aJAMIHICTPATUBHUX (PYHKITIH.

3. Sensitive data: Mae MoxMBiCTh KepyBaTH MemiadaiiiaMu, TaKUMHU SIK
300paxkeHHs, BiJ1€0, ayaio Toio. [{g pois 103BOJIsI€ 3aBaHTaXXyBaTH, OPTraHi30BYBaTH

Ta KepyBaTu MefiadaiiaMy Ha BeOCanTI.

4, Writers: Moske CTBOprOBaTH HOBHI KOHTEHT, ajie HOro CTarTi abo MoCTH
MOXXYTh NOTpeOyBaTH MEPErsily Ta CXBaJEHHS aAMIHICTpaTOpoM abo peaakTopoM

nepe; myOJTiKaIli€ero.

S. Translators: ITpu3HaueHa I KOPUCTYBAUiB, BIAMOBITAILHUX 33 MEPEK-

Jaa KOHTEHTY Ha pi3Hi MoBU. Ponp Translators Hagae kopucTyBauam AOCTYI 10 1HTE-

Ximiuyk O. B. Apxk.
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pdeiicy nepekiany, 16 BOHU MOXKYTh NIEpErIsSIIaT 1 peJaryBaTu TEKCTOBI peCypcH, a

TaKO’X CTBOPIOBATH Ta OHOBIIFOBATH MEPEKIIAIN CJICMEHTIB BeOcanTy [28].

CripoOy€eMO 3MIHUTH POJIb CTBOPEHOTO KOPUCTYBaya, JOAaBIIH mpasa Sensitive

data, Translators, Writers.

v @ Hame -Umbraco Sampe Sz K @ HdnUseEdiee Usenoimie X - 8 x

€ 3 O O e s b server ! 1 B O

Select user groups

Puc. 82. PenaryBanHns poseil kopuctyBaua

v @ Home-UmbacoSsmpleSte K @ Ed Usee oo Users- iz X - o x

€ G O Hesmmmeno  hetpsyfiis_server, " 1 BEe O :

€ UserMultirole

Profile
Email
ki201_how@student ztu.edu.ua UM
-
[ ncoe ]
Last login:
E Remove May &, 2024 10:40 AM
Failed bogin attempts:
u
S—
Edit Remove User hasn't been locked out
Media start node: Media root Password last changed:
May 6, 2024 7:56 AM
# wiiters User created:
Sections: Content - May 6, 2024 T8 AM .
. :
Puc. 83. OnoBnennii mpoiuip KopucTyBaua
Ximiyyx O. B. Apx.
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Why Sustainability needs to
be on your web tech agenda

Umbraco

Impact Report
2023 \ovo S0 Watch now

The 2023 Umbraco Impact Report is here! Hear from the experts In sustainable tech @

4 PN szl W= s cmemy =i

Puc. 84. Pobouuii mpoctip KopucTyBada y 6ex-odici

Kosxxen xopuctyBau Oyjae MaTH JOCTYI JHIIE A0 THX (PYHKIIH Ta MOMXKJIHUBOC-
Te, sIK1 BIJMOBIJIaIOTh MOTO POJIi, IO J103BOJIsIE €(DEKTUBHO PO3HOJUIATH OOOB'SI3KH

Ta 3a0e3neuyBaTu 0e3neKy Ta e(peKTUBHICTh poOOTH Ha BeOCAMTI.

BuchoBok: Y TperboMy po3aiiai OyJ0 MPOBEICHO YCHIITHE TECTyBaHHS Ha
npare3aTHICTh CTBOPEHOTO CANUTY, JOCIIIKEHO IHCTPYMEHTH POOOTH 13 pOJISIMU KO-

PHUCTYBaYiB Ta IX MOMJIMBOCTI.

Ximiyyx O. B. Ap.
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PO3/ILJT 4. CTBOPEHHS OBPA3Y BIPTYAJIbLHOI MAIIIMHU

4.1. ExcnopryBaHHsi 00pa3y BipTyaJbHOI MAaIlIMHU

Appliance y koHTEKCTI BipTyaJlbHUX MAIWH, € MOTEPEIHBO HAJIAIITOBAHOO
BIPTyaJIbHOIO MAIIMHOIO, 110 BKJIIOYAE OINEpaliiHy CHCTEMY, JOJATKH Ta BCi HEOO-
XiHI HaJIAIMTyBaHHS, YIIAKOBaHI B €auHUKA (aitn abo Halip ¢ailmiB s 3pydHOTO
posropranHs. Bukopucrtanns appliance y BipTyaJdbHHX MalIdHaX Ma€ YUCIIEHHI Tie-

peBaru Ta Moxke OyTH 3aCTOCOBaHE B Pi3HUX cdepax.

Appliance 3Ha4HO CIPOIIy€ MPOIEC PO3rOPTAHHS Ta HAJAIITYBAHHS MPOTpaM-
HOro 3abe3mnedeHHs. BiH 103BOJIsiE pO3ropTaTH TOTOBE CEPENOBUIIE, SKE BKIIOYAE
orepalliifHy CUCTEMy Ta HEOOXiJH1 JA0JaTKH, 0e3 MoTpedr HalalITOBYBAaTH KOXKHY

KOMITOHEHTY Bpy4HY. L{e 0cO0IMBO KOPHUCHO B TAKUX BUIAIKAX:

o Po3po6ka: Po3poOHHKN MOXKYTh BUKOPUCTOBYBATH arlllaHCH ISl IIBU-
KOTO pO3TrOpPTaHHs CEPEOBHUII PO3POOKH 3 yciMa HEOOXITHUMHU 1HCTPYMEHTAMH Ta
010110TEKaMHU.

o TectyBanHs: TecTyBaJbHUKHM MOXYTh PO3TOPTAaTH aIUllaHCU JAJISi CTBO-
pEHHS CTaOUIBHUX TECTOBUX CEPENOBHILL, 1110 3a0€3MeUy€e MOBTOPIOBAHICTh TECTOBUX
YMOB.

o JlemoHcTpais Ta HaByaHHA: KoMmaHii MOXyTh BUKOPUCTOBYBATH arlji-
aHCH NJIsl IEMOHCTpAlIMHUX BEpPCi CBOIX MPOAYKTIB a00 HaBUAIBHUX CEPEIOBUIII,

10 JT03BOJISIE IBUJIKO PO3TOPTATH TOTOBI CEpeIOBUIIA /Il KOPUCTYBAUiB.

CrBopennsi appliance BipryanpHOoi Mamuuu (VM appliance) — 11e mporiec
CTBOPEHHSI TOTOBO1 /10 BUKOPUCTAHHS BIPTyaJIbHOI MAIIIMHM, SIKa BKJIFOYAE OTIEepaIliii-
HY CHUCTEMY, JOJaTKH Ta HEOOXiIHI HaamTyBaHHsA. J[711 BUKOHAHHS IIOTO 3aBJIaHHS
3HAJIOOUTHCS THCTPYMEHT €KCIIOPTYBAaHHS 00pa3y BIPTyaIbHOI MalllUHU y CEPEIOBU-

i Virtual Box.

Appliance Oyne cTBopeHo Ha 0a3i BipTyaJbHOT MalllMHU 13, HAJAIITOBAHUM Ha

MOTIEPETHIX KPOKaX, BEOCTEKOM.

Ximiuyx O. B. Apk.
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V¥ Oracle VM VirtualBox Manager - O *
daiin MawwHa  [osigka
JL
o]
I roos fd @ w P 9.
CteopuTi... [JogaTv  HanawTysBaHHA.. BiakuHyTH 3anycTuTu
27 ] 1I5-ASP.net Web stack (Reliase 1.0) g— = General =] nepernan
'r;ITEI' 36epe)KeHo _— Hassa: 115-ASP.net Web stack
Onepaujiiia cuctema:  Windows 10 (64-bit)
a CyberOps Workstation-8-25 Cncrema
3hepexero OcHOBHa NaM'ATb: 3192 MB
Mpouecopi: <
MopAAoK 3aBaHTameHHA:  [luckeTa, OnTHYHWA = —
El; CyberOps Security Onion-8-25 AMCK, HOPCTKMIA AWK
o e Mpsacoparss: B A ——
CTOPIHOK,
MNapaeipTyanizawa
EEf ] serv_8 25_1 (1s) Hyper-V
'r;ITEI' @BMNK_HEHD @ e
BineonaM'aTb: 128 MB
[BLl] serv_8_25_2 Graphics Controller: VBoxSVGA
W BIMKHEHD Remote Desktop Server: Disabled
Al @ VIMRHERO Recording: Disabled
] nam'ate
[l ws 8 25 1
'f]Tﬂ' 36epe>KEHo KoHTponep: SATA
- MopT SATA 0: [OnTiuHMiA npuesia]
A nna P o nan, 4 gt mnew e teoanem

Puc. 85. ExcriopT BipTyasjabHOI MalllMHU

W Excnioprysati oBpas BipTyansHGT MaLIMHI ? X

Virtual machines

BuBepiTe BIDTyankeHi MAWWMHK, Ak cnig Ao4aTH 0o obpasy, MoxeTe BMOpaTH Binble Hi¥ 0OMH. 3a3YBaWTE,
Ti MALLMHW NOBKMHHI BYTH BMMKHEHI MEPEA EKCMOPT YBaHHAM,

E CyberOps Security Onion-8-25
ﬂ CyberOps Workstation-8-25
Pa Ghs3 M

M II5-ASP.net Web stack
i serv_s_25 1

&8 serv_s_25 2

Pa srv-Ubuntu-8-Himichuk
i ws_s_25 1

iH ws_s a5 2

Hosiaka Pexum excnepta Hazan CracysaTH

Puc. 86. BuOip BipTyaJibHOI MallIMHU AJI €KCIIOPTY

[Tin yac ekcnopTy BipTyanabHOI MamnHu y VirtualBox € MoxnuBicTh BUOpaTu
HanamrtyBanHs (opmarty. Lleil kpok € BaxIuBUM i 3a0€3MEUYEeHHS] CyMICHOCTI Ta

onTuMizallii 00'emy ¢aiiy.

OVF (Open Virtualization Format) - e BigkpuTHii craHAapT i NaKyBaHHS Ta
PO3IMOBCIOKEHHSI TPOTPaMHOT0 3a0€3MeUeHHS, SKe TPAIIOe Ha BipTyaJIbHUX Malll-

Hax. OVF-(daitnmu cknagaroTees 3 nekiapkox (aimis: onrcoBoro XML-daiimy, omxHO-

Ximiyyx O. B. Apx.
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ro a6o 6ineme VMDK daiiniB (BipTyalbHi )KOPCTKI JUCKH) Ta IHIIMX JTOMOMDKHHUX

daitis.

OVA (Open Virtual Appliance) - ue apxiBoBanmii Bapiant OVF, sikuit 00'en-
uye Bci ¢aiimm OVF B oqun daiin. Lle 3pyunimie ajis nepenadi Ta po3moOBCIOKEHHS,

OCKLJIKH BC1 KOMITOHEHTH 310paHi B 0JHOMY (aiiii.

| W

Format settings

Flease choose a format to export the virtual appliance to.

The Open Virtualization Format supports only owf or ova extensions. If you use the owf extension,
several files will be written separately. If you use the owa extension, all the files will be combined into one
Open Virtualization Format archive.

The Oracle Cloud Infrastructure format supports exporting to remote doud servers only. Main virtual
disk of each selected machine wil be uploaded to remote server.

dopmat: | Open Virtualization Format 1.0 e

Please choose a filename to export the virtual appliance to, Besides that you can specify a certain amount
of options which affects the size and content of resulting archive.

dain: Lﬂ,mnnunHa poboTa\lI5-ASP. MNet web stack appliance \ITS-ASF Net-web-stack.ova | @

MAC Address Policy: | Indude only NAT network adapter MAC addresses w
Additionally: Write Manifest file
] indude 150 image files

Hosiaka Hazap Next CrkacysaTtH
Puc. 87. Bubip popmary obpazy

Write Manifest File: Ile omist myist cTBOpeHHST 1oaaTKOBOTO (hairy MaHidecTy
(.mf), sskuii MICTUTH Xem BCixX ¢aiiiB y nakeri. Lle Mmoxke OyTH KOPUCHO ISl TIepEBI-

PKH UTICHOCTI (haliiTy miciis repeaadi.

Include ISO Image: SIxmo BipTyanpHa MammHa BUKOpucToBye [SO-00pa3 mist
YCTaHOBKH, MOKHA BKJIFOUMTHU 1€l 00pa3 y ¢aiin appliance. Lle 301Ut po3mip

daiiny, ane 3poOUTh HOTO TOBHUM JIJISI BITHOBJICHHS BIPTyaJIbHOI MaIlTUHU.

MAC Address Policy: HanamryBaunst nomituku ayias MAC-agpec. Moxnusi

OIIIIIT:
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Include Network Adapters MAC Address: Bxmrouennss motounoi MAC-
anpecu. Lle Mmoxke OyTH KOPUCHHUM, SIKIIO BXKIUBO 30€perTH iCHYIOUI HANAIITyBaHHS

MEpexi.

Generate New MAC Address for All Network Adapters: I'enepariis HOBUX
MAC-anpec 17151 BC1X MEPEKEBUX aJarTepiB i yac iMrnopTy. Lle kopucHo m11st yHU-

kHeHHs KoHDikTiB MAC-anpec y pizHuX cepenoBumax [29].

HanawryBanhs obpasy
This is the descriptive information which will be added to the virtual appliance. You can change it by double dicking on individual lines.

BipTyansha cncrema 1
2 Hasea [15-ASP.net Web stack
@ MpoaykT
@ MocnaHHA Ha MPORYKT
@ BupofiHik
&) Nocunarka Ha Bupofirura
g—é) Bepcia
@ Ormc
& figersia
Bﬂ Thn rocT=0B0] onepaLiiHel cicTemn w Windows 10 (54-bit)
{3 Mpouecop 4
t OnepaTHBHa NaM'aTe 8192 MB
@ DvVD C:\Users\Onexcanap'\Downloads\en_windows_server_2019_updated_march_2020_x64_dvd_337baef4.iso
i{B Aynionnata Intel HD Audio
@ Mepexesii ananTep Intel PRO/1000 MT Desktop (82540EM)
v & Kontponep (SATA) AHCIT
Obpas BipTyaneHoro ancka Ci\Users\OnexcanapVirtualBox VMs\IS-ASP.net Web stack\Snapshots/{962135e0-3977-4a7d-0098-489 3ff4%cch<} vdi

[Hosinka Hasan 3aKIHYMTI CKracyBaTi

Puc. 88. Indopmariis mpo excrioproBaHuii 06pas

¥
oy
(=1
[e]
4 e @ B @ @ % @
CreopuTi... [oaatv  HanawTysanHa... BigkudyTi  3any
‘Writing appliance ... b
] ] II5-ASP.net Web stack (Reliase 1.0) —_ = General & ne To: G
'f!Tﬂ' @BH"KHEHO g— Hassa: 115-ASP.net Web stack \Users\OnescanppiHaesanirHeT sep

Tiit mypcylnnnomsz poforallls-

Onepaujiiia cucTema:  Windows 10 (64-bit) ASP.Net web stack applisncelITS-

ASP.Met-webstack.ova
ET W CyberOps Workstation-8-25 s
Fbeperero OcHOBHE MaM' ATk 8192 MB
Mpouecopu: 4 19
MNopAAoK 3aBaHTaMEHHA:  [uckeTa, OnTHYHIA
El;. CyberOps Security Onion-8-25 AWCK, AOopCTKMIA AMcK
, 3hepexeHo MpHcKopeHHaA: BrnageHe 3amMileHHs
CTORIHOK,
MNapasipTyanizaws
[l | Serv_8_25_1 (1I5) Hyper-V
'r;ITEI' (@) Bumerero @ =T
Bineonam'ATb: 123 MB
[ELf | Serv_8_25_2 Graphics Controller: VBoXSVGA
LAl @ Bavenero Remote Desktop Server: Disabled
(o O ViMHEno Recording: Disabled
] nam'are
[l ] ws_8_25 1
'rZITEI' 3bepexeHo KoHTponep: SATA i
= MopT SATA 0: [OnTIuHMiA npusia]
Puc. 89. IIpouec ekcnopTyBaHHs
Ximiuyx O. B. Apxk.
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Ximiuyk O. B.

B '

| 115-ASP.Met web stack appliance
m CtHoBHE

CRineHKWA gocTyn Burnag

Evpizati
_| ] KONIKBATH WNAX
3akpinuTi Ha nadeni Koniweatw Borasumi
WEMAKOrD AOCTYMY

N

L': CTEOPMTI ™
T | Nerkwii gocryn ~
MepemictTit Konitoeat  Buaanwtk MepefiMeHysat  CTBOPWTH
| BCTaBuTh ARAMK - nanky
Eydep oBmiHy ¥nopagryeaHHA CTEOPEHHA
&« v 1 » Oleksandr » Haguanns > HYeteeptnii kypc » [Junnomea pobota > [15-ASP.Net web stack appliance
-
Ira'a

3 Wengknii goctyn

[Jata 3miHeHHA
I PoBoywii ctin

Tun
WF 115-ASP Met-web-stack

Pozmip
4 3asaHTakeHHn

Open Virtualizatio... 22 316
= dokymenti

| 3obpaxeHHA

Puc. 90. ®aiin crBopenoro appliance
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4.2. IlepeBipka npaue3natHocti appliance

[lepeBipumMo mparne3aatHicTs appliance nugxoM BCTaHOBJICHHS 00pa3y BipTya-

JHHOI MallIMHY Ta TIEPEBIPKU MPalle31aTHOCTI BEOCTEKY .

- - .
N ImnopTyeatk oBpas BipTyanbHOT MaLLUHN

HanawTyBaHHA obpa3zy

Lle BipTyansHi MEWWHIK, WO MICTATECA B 00pasi, Ta 3anponoHoBaHi HANALT YBaHHA IMNOPTOBaHMK MALLIMH
VirtualBox. BiNbWICTE 333HaYEHMX NAPaMETPIE MOMHE 3MIHKMTH NOABIAHMM MPMTHUCKOM Ha BMOpaHOMY
ENEMEHTI, 800 BUMKHYTIH BMKODMCTOBYIOMM BignoBiaHi npanopL.

BipTyaneHa cucTeMa 1 &

%J,-I‘? Hazea I15-ASP.net Web stack 1

Ba TN roCTLOBCT DNEPALIMHOT CMCTEMI @ Windows 10 {64-bit)

{:} Mpouscop &

; OnepaTHEHE NaM' AT 8192 ME

@ owo

‘C? KoHTpanep USE

fDJ AynionnaTta Intel HD Audio v
Machine Base Folder: | C:\Wsers\Onekcanap\VirtualBox YMs w
MAC Address Policy: | Indude only MAT network adapter MAC addresses w

Additional Options: Import hard drives as VDI

Appliance is not signed

[Losinka Pexm excnepTa Hazan CracysaTtH
Puc. 91. ImnoptyBanHsi 00pa3y
¥
o~
(
o
0 o @ wr W @ 5 @
CteopuTH... [opatw  HanawTtysanHA.. BiokuHyTH  3anycruw
Importing appliance ... b
[G3] ] 1IS-ASP.net Web stack (Reliase 1.0) ﬁ_ = General B ne From: Ci/Users/Onescangpl
'r;ITEI' @BHMK_HEHO _— Hasea: 115-ASP.net Web stack HSW“W:“,;:E;M;‘;‘;;’Na b
o . - " . HAMNOMHS T 0 Wel
OnepauiHa cuctema:  Windows 10 (64-bit) etk sppianealT15-ASPNet-vreb.
stack.ova
q CyberOps Workstation-8-25 s
3fepemero OcHoBHE NamM'ATe: 8192 MB
Mpouecopu: 4 .' 1%

[ ] Serv_8_25_1 (II5)
'r;ITEI' (@) Bumereno

3hepemeHo

[ ] Serv_8_25 2
'r;ITEI' @ BUMKHEHD

sl

feaTad

WS_8_25_1
3hepemeHo

CyberOps Security Onion-8-25

MopAaok 3aBaHTameHHA:  JWcKeTa, ONTHYHWIA DWCK,

HopcTruil anck

MpuckopeHHA: BxnapeHe samilleHHs
CTOPIHOK,
MapasipTyanizavuia Hyper-V
9] Expan

Bigeonam' ATb: 123 M
Graphics Controller: VBoXSVGA
Remote Desktop Server:  Disabled
Recording: Disabled

2] nam'ate

KoHTponep: SATA

MopT SATA O: [OrTiaHmin npueia]
en_windows_server_2019_updated_march_202{

MopT SATA 1: [OnTmuHmia npueia] MoposHii

MoDT SATA 3: IIS-ASP.net Web stack.vdi (3smuaiinmii, 50.00 M

Puc. 92. ImnopryBanus 006pasy
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¥# Oracle VM VirtualBox Manager - O *

®aiin MawwHa  [osiaka

5 oo oo @ P 9.

Creoputit... [fomatw  HanawtysaHHs.. BimkmHyTw  3anycrumi

@ General @ NMepernag
Hazsa: 1I5-ASP.net Web stack 1
Onepauiiiia ccTema:  Windows 10 (64-bit)
— Cuctema s
— OcHOBHE Nam'ATk: 8192 MB
Mpouecopu: 4
Mopanok sasaHTakeHHA:  fluckeTa, ONTHHHAR Ak, HopCTKUA AucK
(=] CyberOps Workstation-8-25 MpHCKOPEHHA: BrnapeHe 3aMilleHHA CTOPIHOK,
@ 3fepemero MapasipTyanisawa Hyper-V
[sa] CyberOps Security Onion-8-25 M Expan
@ 36epemeHo
Bineonam'aTe: 128 MB
Graphics Controller: VBOXSVGA
[ea] Serv_8_25_1 (IIS) Remote Desktop Server: Disabled
L/ (@] @ Bwcreno Recording: Disabled
] naware
[ElF ] Serv_8_25_2 KonTponep: SATA
'7 [a] @ BUMKHEHD MopT SATA 0: [OnTuuHMiA npweia] en_windows_server 2019 updated_march_2020_x64_dvd_337baef4.iso (5,00 IE)

MopT SATA 1: [OnTiraHii npusia] MoposkHin
MopT SATA 3: 115-ASP. Net-web-stack-disk002, vdi (3smuainmii, 50,00 IB)

Ws_ 8 25 1 i
— L0 Ayagio
3bepexmero Dj v

Puc. 93. Iicns ycnimuoro iMmopty appliance y cnucky Bipryansaux VirtualBox

Host Driver: Tunosa

MaIlIiH 3’ IBUJIaCs HOBa

Tenep 3amycTuMo naHy BipTyalibHY MAIlIMHY Ta MEPETrJITHUMO, YU BiJI0Opaxa-

eThcs cailT BebcanT y 11S Manager.

&
9 it -
— b Newsite » w -
Actons
@ Newsite Home
e - 2 Show Al | Group by Area
= ~ i ite
\ 3 3 e 7 E » N a]
|| i e P R E T : B & '
@ Hewsite HET NET  NETEmw  NET  NETrofle NETRoles NETTust  NETUsers . Machine Key Pagesand  Providers  Session State SWITP .mad
Authoriat.. Compioton  Pages Giobalcation Levels Carirols
A Manage Website ~
1 > &2 A - -] & P (4]
; B 2 b ¢ | i AB § @
setmit Dinc norbages  Faied  Han HITP  WTIP  (SfFes  Loggng MMETjpes Modues  Ouput  Request  SSlSetings
Ducument  frovamg Fequest o Mapeings  Redivect  Respon Coding  Filleng 0
- . -
ce
Editor Configure
- .
]lﬁ
BITS Upleads ™
< | [ Festmes View |5 Content Yo

Puc. 94. Bikno IS Manager
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UMBRACO SAMPLE SITE HOME PRODUCTS PEOPLE ABOUTUS BLOG CONTACT

Umbraco Demo

Moonfish, steelhead, lamprey southern flounder tadpole fish sculpin bigeye, blue-
redstripe danio collared dogfish. Smalleye squaretail goldfish arowana butterflyfish
pipefish wolf-herring jewel tetra, shiner; gibberfish red velvetfish. Thornyhead
yellowfin pike threadsail ayu cutlassfish.

CHECK OUR PRODUCTS

Puc. 95. Binkputts caiity y Opay3epi

BucHoBok: Y gerBepromy po3auti Oyio ctBopeHo VM-appliance 3a momomo-

roro BOyJoBaHux iHCTpyMmeHTiB VirtualBox ta mepeBipeHO 1OTo mparne3naTHICTh i,

TUM CaMUM, BUKOHAHO OCHOBHE 3aBJIaHHS KBaJi(hiKaIiiHo1 poOOTH.
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BUCHOBKU
VY uii kBamidikamiiHid podoTi OyJI0 PO3MISIHYTO Mpoliec CTBOpeHHs appliance
BIpTyaJbHOI MAIIMHU Ta HANAIITYBaHHA BEOCTEKY 3 BUKOPHCTaHHAM Microsoft
Windows Server, Internet Information Services (IIS) Ta Umbraco CMS. Bynu npo-
aHaJI130BaHI KJIIOYOBI KOMIIOHEHTH Ta iX (yHKIIIi, BKIIOYAIOUX ONEpaLliiHy CUCTEMY,

BeOCepBep, CUCTEMY YMPaBIIiHHSI KOHTCHTOM Ta 0a3y aHUX.

VY mepmomy po3auti OyJ0 MPOBEACHO aHANi3 Pi3HUX KOMIIOHEHTIB BEOCTEKY,
PO3TIISTHYTO iX MOJKJIMBOCTI, CITIBCTaBJICHO OCHOBHI IEpEBaru 1 HeJO0JIKH Ta BUOpaHO

cepell HUX Ti, K1 3aCTOCYBAJIMUCS Y JAHOMY MPOEKTI.

Y napyromy po3ain Oyiu OMUCaHI KPOKM BCTAHOBJICHHS Ta HaJallTyBaHHS
ornepaiiiinoi cucreMu WindOws Server, po3risiHyTi MPOIECH HajlalllTyBaHHs BeOcep-
Bepa IIS s posropranns BeOaonatkiB Ha minatdopmi ASP.NET, npoBeneno Bcra-
HoieHHss CYBJ] MS SQL Server mist 30epiranfas JaHUX CalTy, MpOoaHATI30BaHO
CTBOPEHHsI Ta HaJlaITyBaHHs BeOcaiTy 3 BukopuctanusM Umbraco CMS Ta Hanami-

TOBAHO TMPOTOKOJI Tiepeaadi qanux HTTPS.

VY tperromy po3nuii Oyio MmepeBipeHo Mpale3JaTHICTh CailTy, Horo podoTo3-
JaTHICTH 13 poTokosiom HTTPS, mpoananizoBaHo QyHKIlIT Ta MOKIUBOCTI KOPUCTY-

BayiB 13 pi3HUMU poiisiMu y podoti i3 Umbraco CMS.

Y derBepTOMY PO3Iiai OYyJI0 PO3TJISHYTO MpoIlec CTBOpeHHs appliance i3 Bip-
TyaJIbHOI MAIIMHH, HA SIKIi OyJI0 pO3rOopHYTO BEOCTEK, Ta MEPEBIPEHO CTBOPEHUH ap-

pliance Ha nparie31aTHICTb.

[lincymMoBy104YM HamucaHe BHILE, MPOEKT OyB YCIHIIIHO pO3pOOIeHH, TpoTec-
TOBaHWU Ha BIAMOBIIHICTH YMOBaM, 1 THM CaMHM 3aBJIaHHS KBamidikaiiiHoi poOoTH

OyJ10 BUKOHAHE.

Ximiuyx O. B. Apk.
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. Portal:Wiki [EnexTponnmii pecypc] / openSUSE

. Fedora Server Documentation [Enexrponnuii pecypc] / fedoraproject

10.FreeBSD Documentation [Enexktponnmii pecypc] / freebsd

CIIMCOK BUKOPUCTAHUX JKEPEJI

. B yomy nepeBaru Linux Ta sik moyatu npaitoBatu 3 miero OC. [lopaau no-

YaTKiBISIM [EntekTpoHHMI pecypc] / dou -

https://dou.ua/forums/topic/41333/ - 22.12.2022 - 3aroJ. 3 eKkpaHy.

. Linux Server mpotu Windows Server: BuxigHa npoaykTuBHIiCTh [Enekt-

pouHuii pecypc] / introserv - https://introserv.com/ua/blog/linux-server-

proti-windows-server-vixidna-produktivnist/ - 20.03.2023 - 3aroun. 3 ekpa-

HY.

. Windows Server documentation [Enextponnuii pecypc] / Microsoft Learn

- https://learn.microsoft.com/en-us/windows-server/ - 21-23.05.2024 - 3a-

TOJI. 3 EKpaHy.

. Product Documentation for Red Hat Enterprise Linux [Emexrponuwuii

pecypc] / Red Hat Enterprise Linux -

https://access.redhat.com/documentation/en-us/red hat enterprise linux/9

. Documentation [EnexTponHmii pecypc] / Debian -

https://www.debian.org/doc/index.en.html - 13.10.2023 - 3aro:. 3 ekpany.

. openSUSE [EnekrponHMiA pecypc] / Wikipedia -

https://uk.wikipedia.org/wiki/OpenSUSE - 12.04.2024 - 3aroJ. 3 ekpany.

. CentOS Documentation Home [Enextponnuii pecypc] / CentOS Stream

Documentation - https://docs.centos.org/en-US/docs/

https://en.opensuse.org/Portal:Wiki — 23.09.2018 - 3aro:. 3 ekpany.

https://docs.fedoraproject.org/en-US/fedora-server/ - 28.04.2024 - 3aromn. 3

eKpaHy.

https://docs.freebsd.org/en/ -2024 - 3arou. 3 ekpany.

11.Configuring 11S World Wide Web Publishing Service in a Windows Server

failover cluster [Enextponnuii pecypc] [/ Microsoft Learn -
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https://dou.ua/forums/topic/41333/
https://introserv.com/ua/blog/linux-server-proti-windows-server-vixidna-produktivnist/
https://introserv.com/ua/blog/linux-server-proti-windows-server-vixidna-produktivnist/
https://learn.microsoft.com/en-us/windows-server/
https://access.redhat.com/documentation/en-us/red_hat_enterprise_linux/9
https://www.debian.org/doc/index.en.html
https://uk.wikipedia.org/wiki/OpenSUSE
https://docs.centos.org/en-US/docs/
https://en.opensuse.org/Portal:Wiki
https://docs.fedoraproject.org/en-US/fedora-server/
https://docs.freebsd.org/en/

https://learn.microsoft.com/en-

us/troubleshoot/developer/webapps/iis/www-authentication-

authorization/configure-w3svc-wsfc - 25.01.2022 - 3aroun. 3 ekpany.

12.Using the Application Request Routing Module - [Enektponnuii pecypc] /

Microsoft Learn - https://learn.microsoft.com/en-

us/iis/extensions/planning-for-arr/using-the-application-request-routing-

module - 11.04.2024 - 3aro1. 3 ekpaHy.
13.11S Web Server Overview [Enexrponnuii pecypc] / Microsoft Learn -

https://learn.microsoft.com/uk-ua/iis/get-started/introduction-to-iis/iis-web-

server-overview - 21-23.05.2024 - 3arou. 3 ekpany.

14.Internet Information Services [Enekrponnuii pecypc] / Wikipedia -

https://uk.wikipedia.org/wiki/Internet Information Services - 31.12.2023 -

3aroJ. 3 eKpasy.
15.0rchard Core [Enexrponmii pecypc] / Orchard Core Documentation -
https://docs.orchardcore.net/en/latest/ - 28.04.2024 - 3arog. 3 ekpaHy.
16.DOCUMENTATION  [Enexktponnmii  pecypc] [/  piranhacms -

https://piranhacms.org/docs

17.Umbraco Documentation [Enektponnuii pecypc] [/ Umbraco -

https://docs.umbraco.com/welcome - 01.05.2024 - 3arou. 3 ekpany.

18.SQL Server technical documentation [Enexrponnuii pecypc] / Microsoft
Learn - https://learn.microsoft.com/en-us/sqgl/sql-server/?view=sql-server-
verlo — 21-23.05.2024 - 3arod. 3 ekpany.

19.Microsoft SQL Server [Enmextponnmii pecypc] [/ Wikipedia -
https://en.wikipedia.org/wiki/Microsoft SQL_Server — 24.02.2023 - 3aro.

3 EKpaHy.

20.Microsoft® SQL Server® 2019 Express [Enextponnuii pecypc] / Mi-
crosoft - https://www.microsoft.com/en-
us/download/details.aspx?id=101064 — 18.04.2022 - 3arou. 3 eKpaHy.
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https://uk.wikipedia.org/wiki/Internet_Information_Services
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https://piranhacms.org/docs
https://docs.umbraco.com/welcome
https://learn.microsoft.com/en-us/sql/sql-server/?view=sql-server-ver16
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https://en.wikipedia.org/wiki/Microsoft_SQL_Server
https://www.microsoft.com/en-us/download/details.aspx?id=101064
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21.What Is SQL Server? Versions, Editions, Architecture, and Services [Exe-

kTpoHHuii pecypc] / devart - https://blog.devart.com/what-is-sgl-server-

versions-editions-architecture-and-services.html - 29.12.2023 - 3aromn. 3

CKpany.
22.SQL Server 2022: Azure-enabled, with continued performance and security
innovation [EntekTpoHHMiA pecypc] / Microsoft -

https://www.microsoft.com/en-us/sqgl-server/sgl-server-2022-comparison

23.Comparison of Standard and Datacenter editions of Windows Server 2019

[Enextponnuii pecypc] / Microsoft - https://learn.microsoft.com/en-

us/windows-server/get-started/editions-comparison-windows-server-

2019?tabs=version-differences — 19.09.2022 - 3aroi. 3 ekpany.

24.Windows Server 2019 [Enekrtponnuii pecypc] [/ Microsoft -
https://www.microsoft.com/en-us/evalcenter/evaluate-windows-server-
2019 - 2024 - 3aromq. 3 expany.

25.Configuring Step 1: Install 11S and ASP.NET Modules [Enextponuuii pe-

cypc] / Microsoft Learn - https://learn.microsoft.com/uk-ua/iis/application-

frameworks/scenario-build-an-aspnet-website-on-iis/configuring-step-1-

install-iis-and-asp-net-modules - 24.05.2022 - 3aroJ. 3 ekpaHy.

26.SSL-ceptudikaTu: mo 1e, AJ11 90ro MOTPIOHO Ta SK 3TeHEpyBaTH 3allUT Ha
nianucands ceprudikara [Enextponnmii pecypc] / Microsoft Learn -

https://tucha.ua/uk/blog/support/ssl-certifikati-scho-ce-dlya-chogo-

potribno-ta-yak-zgeneruvati-zapit-na-pidpisannya-sertifikata - 13.02.2017 -

3arou. 3 eKpasy.
27.Microsoft Visual Studio [Exextponnuit pecypc] / Wikipedia -
https://uk.wikipedia.org/wiki/Microsoft Visual Studio - 04.01.2024 - 3a-

TOJI. 3 EKpaHy.
28.Users [EnexrpoHHmiA pecypc] / Umbraco -

https://docs.umbraco.com/umbraco-cms/fundamentals/data/users
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https://learn.microsoft.com/en-us/windows-server/get-started/editions-comparison-windows-server-2019?tabs=version-differences
https://learn.microsoft.com/en-us/windows-server/get-started/editions-comparison-windows-server-2019?tabs=version-differences
https://learn.microsoft.com/en-us/windows-server/get-started/editions-comparison-windows-server-2019?tabs=version-differences
https://www.microsoft.com/en-us/evalcenter/evaluate-windows-server-2019
https://www.microsoft.com/en-us/evalcenter/evaluate-windows-server-2019
https://learn.microsoft.com/uk-ua/iis/application-frameworks/scenario-build-an-aspnet-website-on-iis/configuring-step-1-install-iis-and-asp-net-modules
https://learn.microsoft.com/uk-ua/iis/application-frameworks/scenario-build-an-aspnet-website-on-iis/configuring-step-1-install-iis-and-asp-net-modules
https://learn.microsoft.com/uk-ua/iis/application-frameworks/scenario-build-an-aspnet-website-on-iis/configuring-step-1-install-iis-and-asp-net-modules
https://tucha.ua/uk/blog/support/ssl-certifikati-scho-ce-dlya-chogo-potribno-ta-yak-zgeneruvati-zapit-na-pidpisannya-sertifikata
https://tucha.ua/uk/blog/support/ssl-certifikati-scho-ce-dlya-chogo-potribno-ta-yak-zgeneruvati-zapit-na-pidpisannya-sertifikata
https://uk.wikipedia.org/wiki/Microsoft_Visual_Studio
https://docs.umbraco.com/umbraco-cms/fundamentals/data/users

29.Importing and Exporting Virtual Machines [Enextponnuii pecypc] / oracle

-https://docs.oracle.com/en/virtualization/virtualbox/6.0/user/ovf.html

30.Development of an Appliance for Virtual Machine Deployment with a
WEB  Stack  [Enextpomnuii  pecypc] /  conf.ztu.edu.ua -
https://conf.ztu.edu.ua/wp-content/uploads/2024/05/125.pdf - 25.04.2024 -

3arou. 3 eKpasy.
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Honatok A

Ta6m. 5. ITopiBHsuibHA TabuIs ocodauBocte Bepcit SQL Server 2017, 2019 1 2022

Oco01uBicTD SQL Server SQL Server SQL Server
2017 2019 2022

Bipryaaizanis nanux [Tintpumyetbes | [lintpumyetbes | [linTpumyeThes

Bipryanizauist xanux s He niarpumy- He miatpumy- | [linTpumyeTbes

OyAb-IKOT0 03epa JaHUX €THCS €THCS

Pe3epBHe KomiroBaHHS Ta He miarpumy- He miarpumy- | IlinTpumMyeThes

Bi/IHOBJIEHHSI CXOBHIIA ETHCS ETHCS

00’€KTIB

Azure Synapse Link He miarpumy- He miagtpumy- | [lintpumyeThest
ETHCS ETHCS

OLTP B nmam'siti [Tintpumyetbest | [lintpumyerbes | [linTpumyeThest

OnTumizoBana ais nam'arti | He miarpumy- [Tintpumyetsbes | [linTpuMyeThest

tempdb €ThCS

IHapanejbHe CKAHYBAHHS He miarpumy- He migtpumy- | [linTpumyeThest

nyJy oOygepis €ThCS €THCS

JocTynHicTh

IIpuckopene BinHoBaeHHss | He miaTpumy- [Tintpumyetbes | [linTpumyeThest

0a3m 1aHux €THCA

Penutikanis 3 kinbkoma 3a- | He miarpumy- He miarpumy- | IlinTpumyeThes

nucamMmu ETHCS €THCS

KonrteiiHoBaHa rpyna jaoc- He miarpumy- He migtpumy- | [lintpumyeThest

TYIHOCTI €THCS €TbCS

Always Encrypted 3a nomo- | He miarpumy- [Tintpumyetbes | [TinTpumyeThest

MOI0I0 0e3leYHHUX AHKJIABIB | €TbCS

AyrenTudikanisa Microsoft | He miarpumy- He miatpumy- | IlinTpumyeThest

Entra ID €ThCSI €ThCS

SQL Ledger He niarpumy- He miatpumy- | [linTpumyeTtbes
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€TBCS €TBCS
IMocunanns Ha kepoBauuii | [lintpumyetsesa | IlinTpumyetses | IlinTpumyeThes
exzemmisip Azure SQL
Bbe3komToBHa acuHxpoHHa | He miarpumy- [TinTpumyetbes | [linTpumyeTbes
perutikanisi Ha BipTyaJbHUX | €ThCS
MAallMHAX AZure
Azure Synapse Link nis He niarpumy- He miatpumy- | [linTpumyetbes
SQL €ThCS €ThCS
YupagiinHsg Ta nporpamy-
BAHHS
HinTpumka Kubernetes He miarpumy- [Tintpumyetsbes | [linTpuMyeThest
€THCS
DOyHKIIl MAHINYJIIOBAHHA He miarpumy- He miagtpumy- | [linTpumyeThest
oiTamu €THCS €THCS
IlinTpuMmka yacoBux psaaiB | He miarpumy- He miarpumy- | IlinTpumyeThes
€TBCS €TBCS
Xiniuyx O. B. Apr.
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Honatok b

Tab6mn. 6. ITopiBHsIbHA TabMIIA BIacTUBOCTEH Bepcih SQL Server

_ Enter- Develop-
BaacruBicts | Express | Standard ) Web
prise er
Makcumaib- 10T'b He o6me- | He oOme- | He oOmexeno | He oOome-
HHUI po3Mip 0a- KEHO AKEHO KEHO
3M TaHUX
1Tb 128 I'b He obme- | ITinTpumka He obme-
OneparuBHa
AKEHO BEJTUKHUX 00CS- | )KEHO
nam'Thb _
TiB
1 coker, |Jlo4co- |Heobme- |IlinTpumka He o6me-
IIpouecopu 10 4 sijep | KeTiB ab0 | KEHO Oararosiep- KEHO
24 anep HUX
[Tinnucka | [lyomika- | [lyomika- | [Ty6mikamis ta | [TyOmika-
Penaikanis g Ta mi- | Iig Ta mi- | MOIucKa 1l Ta IIi-
JITUCKA JITCKa T CKa
be3komToB- Tax Hi Hi Jlinen3yBanus | Tak
HICTH 3a MiAMUCKOI0
. O6mexe- | OcHoBHl | Po3mupe- | Bebontumizo- | Bei ¢yn-
Aonarkosi gpy- | : :
Hi Hi BaHl ki En-
HKIIII )
terprise
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Jonatok B

Tabn. 7. TlopiBHsUIbHA TAONIUIL MOKIIMBOCTEN pi3HUX Bepciit SQL Server

SQL SQL
®dynkniona- | SQL Server | SQL Server Server SQL Serv- | Server
JBbHICTH Express Standard Enter- er Web | Develop-
prise er
[TinTpumka [loBuuii Ha- | [loBHMIt [Tintpumka | [ToBHWMI
OCHOBHUX O1p OCHOB- HaOip y- | OCHOBHUX | HaAOIp
ornepauiu 13 HUX QYHKIINA | HKIIA byHKIH (dyHKIIH,
OcHoBHI . .
30epiraHHs, 1151 BE€OJ10- | 1ICHTHY-
(¢ynkuii 0a- ' .
3aMnuTIB Ta JTATKIB Hux En-
3M TaHUX . )
MaHIITyJI0- terprise
BaHHSI JIaHU-
MU
OOwmexeHna [TlinTpumka IToBHa OoOwmexena | IloBua
SSIS (Inter- | miarpumMka PO3UIMPEHHUX | MATPUMKA | MIATPUMKA | MATPH-
pauiiini ETL- ETL- MKa
CJIY:KO0H) pOILIECiB MPOIIECIB ETL-
MIPOIIECIB
bazosi 3acobu | [lintpumka | Bei pos- OcHoOBHI Bci 3a-
3axXMCTy na- | Transparent | mupeni 3acoou coOu 3a-
HUX Data Encryp- | 3acobu mudpy- XUCTY
Bbe3neka tion (TDE) | mmdpy- BaHHS TaHUX
BaHHS Ta
3aXUCTY
JTAHUX
[linnucHuk y | Moxe Bu- ITintpum- | ITinTpumka | Iligrpu-
Pentikauis o . o .
perunkanii CTyIlaTH K | Ka BCIX nmyOsTiKaiii | MKa BCiX
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myOJIiKaTop, | THIIIB PeTl- | Ta MAMKUC- | TUIIIB
TUCTPUO'to- | JiKarii KA peruika-
TOp Ta Mij- (snapshot, il
IMUCHUK transac-
tional,
merge)
Oo0OMexeHa [TinTpumka IToBHA [Tintpumka | [ToBHa
MiITPUMKA SSRS s niaTpuMKa | 6a30BUX MiATPH-
3BiTH Ta CTBOPEHH SSRS 1 MOXJIUBOC- | MKa
aHaJiTHuKa Ta ynpaBiiH- | SSAS, et SSRS1 | SSRS 1
(SSRS, HS 3BiTaMM, | BKIIo4aro- | SSAS SSAS
SSAS) SSAS nns 9H BCi PO-
aHATITUKU 3MIUPEH]
dbyHKIIi
Hemae miar- | basosi 3aco- | Always Oo6mexeni | Bei dyn-
PUMKH ou 1t 3a- On Avail- | moximBoc- | Kuil mist
Oesmeucuus | ability Ti JUIst 3a- | 3a0e3I1e-
BHUCOKO1 10c- | Groups, OC3IeUeHHS | YSHHS
TYIHOCTI PO3UIMPEHI | BUCOKOI BHCOKOT
Bucoxka goc- .
_ MEXaHI3MH | IOCTYMHO- | JOCTYII-
TYNHICTh . .
pE3epBHO- | CTi HOCTI
ro Komito-
BaHHS Ta
B1JTHOB-
JICHHS
Bigcyrni Jlesiki po3- [ToBHMIt Oomexeni | [loBanuit
Po3mupeni mupeHi py- | HaOip po- | po3uupeHi | HaOIp
Pynkumii HKIII1, TaKi 3MAPEHUX | QYHKITI pO3IIK-
gk Transpar- | yHKIiH, pEHUx
Xiniuy O. B. Apr.
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ent Data En- | Takux sik GbyHKITIH,
cryption Data 17IeHTHY-
(TDE) Compres- Hux En-
sion, Parti- terprise
tioning, In-
Memory
OLTP
beskomroBna | [ImatHa mi- [InaTHa OnTtumizo- | beskorm-
BepCisd 3 00- | LEH31d, IpU- | JIIUEH31s, | BaHa JJIs TOBHa,
) MEXEHHSMHU | 3Ha4€Ha JIJIs | Mpu3Hade- | BEOXOCTHUHT | MpU3HA-
Jlinensy- _
CepeaHIX Op- | Ha I Be- | cepeno- YeHa
BAHHA Ta o .
raHi3amim JIMKUX Op- | BHILL, IUIAT- | TUIBKH
BHUKOPHC- o . _
raHi3amiyi | Ha JIUeH31s | JJ1s po3-
TAHHA
poOKH Ta
TECTy-
BaHHS
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I[OI[&TOK I' - ITosicHIOBaNIbHA 3amKCKaA AJI1 pO3INOBCIOIKCHHS ITPOAYKTY

# Appliance ans posropranss BeO-cteky [IS-ASP.NET (Core) na Windows Server

## Onuc

[le#t appliance m03BOJsIE MBUAKO PO3TOPHYTH BIPTyaJIbHY MAIIMHY 3 HAJIAIITOBAHUM
BeO-cTekoM, ki BKIodae Windows Server,

IIS (Internet Information Services), MS SQL Server, Umbraco CMS ta ASP.NET
(Core). Beb-cTex omTuMizoBaHMM JUisi pO3pOOKH Ta PO3TOPTaHHS Cy4yacHUX BeO-

JIOJATKIB.

## Oco0IMBOCT1

- **Onepamiitna cucrema™**: Windows Server 2019

- **Be6-cepep™*: Internet Information Services (IIS)
- **PperimBopk™*: ASP.NET (Core)

- **baza manux**: Microsoft SQL Server Express

- **CMS**: Umbraco CMS

- *¥*3acobu po3pooku**: Visual Studio

## Bumorn

- Hypervisor: VMware, VirtualBox a6o iHImuKH, 1110 MATPUMYE BipTyalbHI MalIMHU
- MiniMalbHi pecypcu:

- CPU: 2 sanapa

-RAM: 4TH

- JTuck: 60 I'b

## IHCTpyKIIisl 3 BCTAHOBJICHHS
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1. **3aBaHTa)KeHHS Ta PO3rOpPTaHHS**
- Ckauaiite oOpa3 BipTyaiabHOI Mamuau (*.ova' ¢aiin).

- IMnopryiite o6pa3 y Bam rinepsizop (VMware, VirtualBox Too).

2. **HanamtyBaHHs BIpTyaJIbHOT MalInHU**

- BinkpuiiTe HanamTyBaHHS BipTyaJbHOT MallTMHY Ta MEpEKOHANTECS, 10 BUAUICHO
noctatabo pecypceiB (CPU, RAM, nuck).

- Hanamryitte mepexeBuil agantep Ha pexum "Bridged" a6o "NAT" 3anexHO Bif

BaIlIUX MOTPEO.

3. **[lepmuit 3amyck™*
- 3anyCTITh BIpTyaJbHY MAllIUHY.
- VBIiiaiTh y cucteMy 3 00JikoBUM 3amucoMm 'Administrator’. [Tapons: IIS_2024.
- Jlorin agMmiHicTpaTopa 6a3 ganux: sa. [lapons: IIS 2024.
- Jlorin angmiHicTpaTopa Ha Umbraco: umbracoadmin@gmail.com. Ilaposb:

11S__ 2024.

5. **Po3ropTaHHs Balioro A0JaTKy**
- [lnax  pgmsg  po3MiIIEHHS ~ Bamioro  BeO-IOJATOKy Y JUPEKTOPIi
“C:\inetpub\wwwroot\New_Site.

- Hanmamryiite koHdirypariiini dhaiinu 101aTKy, KO HEOOX1IHO.

## BukopuctanHus

1. **Jloctymn n0 BeO-10aaTKy**
- Bigkpuiite Opay3ep Ta nepeiaiTe 3a agpecoro: 'https://iis_server 2024
- Jlma mepexomy 'y  Oek-opic Umbraco mepedmiTh 3a  aapecoro:

‘https://iis_server_2024/Umbraco’
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2. **¥YmpaBniHHS cepBepom™*

- BuxopucroByiiTe manens kepyBanus IIS s ynpaBminHas caiiTamu, IPUB'I3KaMU Ta
MOJTYJISIMH.

- Buxopuctosyiite SQL Server Management Studio asnis ynpaiiHHs 6a3amMu JaHUX.

## [linTpuMKa Ta KOHTaKTH

- Jlmg  TexHIYHOI  MATPUMKHA  3BEpTaMTeCs Ha  €ICKTPOHHY  IIOIITY:

ki201 hov@student.ztu.edu.ua

## Jlinensisa

[eit mpoekT minen3zoBano mia [GNU License](LICENSE).

## ABTOpPH

- Omnekcanap  Ximiuyk  [GitHub  mpodine]  (https://github.com/ki201-hov)
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Ionatok I — Tesn
I. Falkovsky, Senior Lecturer
V. Shadura, Senior Lecturer
O. Himichuk, Student
Zhytomyr Polytechnic State University
DEVELOPMENT OF AN APPLIANCE FOR VIRTUAL MACHINE
DEPLOYMENT WITH A WEB STACK

In today's world, the speed and efficiency of web application deployment are
critical factors for successful business. With the number of websites globally reach-
ing about 2 billion and growing rapidly, the workload on developers is immense. To
alleviate this, the focus was on developing an appliance that automates and simplifies
deploying virtual machines with a configured Web stack. This tool is designed to al-
low users to deploy websites without requiring deep virtualization and backend
knowledge, thereby lightening the load on developers.

The first step was choosing a web stack to build an appliance. Although the
[1S-ASP.Net (Core) stack is not the most popular for web development, its advanced
capabilities are often overlooked. Manually deploying web applications using I1S-
ASP.Net (Core) can lead to many problems and delays. Therefore, a tool was devel-
oped that automates this process, ensuring speed, reliability, and consistency and
showcasing the true potential of the 11S-ASP.Net (Core) stack.

A web stack is a collection of tools and technologies to develop web applica-
tions and websites. The 11S-ASP.Net (Core) stack used in the developed appliance
mainly consists of Microsoft products: the 11S web server, Windows Server 2019 op-
erating system, SQL Server database management system, and Orchard Core content
management system.

This work's second key component is optimizing the virtual environment's de-
ployment. The strategies and techniques have been developed to optimize the de-

ployment of web applications in the 11S-ASP.Net (Core) environment to ensure max-
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imum performance and scalability. The research has demonstrated that a properly

configured environment can significantly improve web application performance and

reduce deployment time.

efforts have been put into developing mechanisms that ensure virtual machines' safe
and secure deployment with the 11S-ASP.Net (Core) WEB stack. These solutions pro-

tect against various threats and ensure the system's stability, instilling in our audience

An equally important aspect is the safety and reliability of our tool. Significant

a sense of trust and security.

help many development teams simplify and speed up web application deployment

[30].

In conclusion, this appliance is the result of careful work and research. It will
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