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LLIaHOBHI Mosi04j HayKoBLyj!
LLlaHoBHi konern!

Liboropiu 24-a MixHapooHa HaykOBO-TEXHiYHa KOHdepeHLisa
CTYOeHTIB i acnipaHTiB «[lpykapCTBO Mosiofe» NPUCBAYEHaA BU-
3HAYHUM I0BiNIESIM KYJIBTYPHOrO | OCBITHLOIr0 Haa6aHHs YkpaiHn —
210- piyHML BifL AHA HAPOOXKEHHS YKpaiHCbkoro eHis, Mpopoka,
Ko63apsa — Tapaca Npuroposuya LLleByeHka Ta 70-14 piyHMLj CTBO-
PEHHSA HWHI HaB4anbHO-HAYKOBOro BWAABHMYO-MoAirpadiyHoro
iHcTuTyTy (HH BII) KMl im. Irops Cikopcbkoro.

MoeTtnyHa cnapwmHa Tapaca LleByeHka MicTuTb noHap 240
TBOPIB, a XuBonucHa — 6nmn3eko 1200 pobiT (ONiiHNX KapTUH, ak-
Bapenen, cenin, odopTiB, ManioHKiB). Tapac PUroposmy € 0gHUM
3 BU3HA4YHMX NpodecioHaniB Ta ManCTPIB YKPAIHCLKOro Apykapcrea —
akagemikoM rpaBlopy — OCHOBOMONOXHUKOM HOBITHBOIO FpaB.ito-
Ba/IbHOro MucTeuTBa y CxigHii €sponi. Cepefn aBTOPCbKUX TEXHIK
o6pazoTBopyoro MucteLTea Tapaca LLieByeHka 3axonsoBas 0dopT,
ane TakoX HUM BMKOHAHO 3Ha4Ha KiflbKICTb KHMXKOBOI rpadikim TEXHI-
Kamu nitorpadii, craneputy, MigbopuTy, rasibBaHOMIACTUKOLO.

HH BI1l Bxxe cboMy aekany niaekae CnaBHi TpaauLii BUXOBaAHHS
ManbyTHLOI 3MiHM YKpaiHCbKMX BuaaBsLuie i nonirpadictis! Cepen
BU3HavanbHux aat: 1954 p. 3acHyBaHHs; 1957 p. nepeBeneHHs 00
YkpaiHcekoro MonirpadiyHoro IHetutyTy (YMI) im. |. depgoposa sk
3a04HUI hakynbTET, a 3rogaoM sK BedipHin; 1989 p. BXoOoXeHHS 0
cknagy HauioHanbHOro TexHIYHOro yHiBepcuteTy YkpaiHu «Knis-
CbKNUIM NONITEXHIYHNI IHCTUTYT»; 2004 p. Ha 3acigaHHi BY4EHOi paan
HTYY «KIMl» NpUAHATTA piLLEHHS NPO CTBOPEHHS BuaaBHMyo-noni-
rpadiyHoro iHcTUTyTY. MNpodecioHaniam i gocBig NpodecopCcbKo-
BUKNagaubkoro konektmey HH Blllmo3Bonse npomosxXxyBatn no-
LYK i peanisauito akTyanbHUX NPUKNagHMX rany3esmx npobnem, ix
HayKOBOro O6r'pyHTYBaHHS i BUPILLEHHS Y BUAj HAYKOBO-AOCNIAHOI
TemMaTuKM y criBnpali 3 MOJIOAMMN HayKOBUSMU, L0 3abe3rnedye
iHTEHCVBHUI PO3BUTOK BUOABHUYO-MNOAIrPadiyHOro KOMMEKCy
YKpaiHu, HaBiTb B YMOBaX POCIICbKO-YKPaiHCbKOI BiliHW.

OpraHi3aLiiHni KOMITET BiTa€ y4aCHUKIB KOHPepeHLi «[lpykapcTBo
mMosofae», 6axae MiLHOro 340poB’s Ta HacHaru! HeanamHa Bipa B [Me-
pemory YKpaiHv Haf, pOCINCbKM arpecopOM CrOHYKaE [0 HOBUX Ha-
yKOBMX 3BepLLeHb! [Aakyemo 3CY 32 MOXJIMBICTb TBOPUTY YKPATHCBKY
Hayky!

Lnpo Baw
[onoBa opraHi3auinHoro

KOMITETY, / 74
MeTpo Kupuyok

il
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MPOrPAMHA PEANISALIA PYLUIAA BAJIAHCYBAHHS
POBO4MX MOTOKIB ONMEPATUBHOI NONITPADIT

O6rpyHTOBaHO BUKopucTaHHsa ¢pperimeopka .NET npu npo-
EKTYBaHHIi 3aCTOCYHKIB AJ11 ynpaBJliHH po6oYMU rnoTokamm
onepaTtuBHoi nosirpadgii. MobygoBaHa CTPyKTypa i npuknag-
Hui iHTepgelic nporpaMmHoro pyLuis 3abeaneyye rHy4Ky agari-
Tauito 40 3MiH BUPOOHUYNX YMOB.

Kmo4oBi cnoBa: onepatuBHa nosirpagis; po6o4i moToku;
¢ppernimeopk .NET; mikpocepBicu.

Grounded use of the .NET framework when designing
applications for managing of operational printing workflows.
The built structure and application interface of the software
engine ensures flexible adaptation to changes in production
conditions.

Keywords: operational printing; workflows; . NET framework;
microservices.

MpOEKTYBaHHA Cy4yaCHWX 3aCTOCYHKIB AN yrnpaBJliHHS
poboyMMKM NOTOKaMKU onepaTmMBHOI nonirpadii [1] noTpebdye
PO3ropTaHHs PO3NOoAiNeH0i CUCTEMIN 0BOYMNCIEHDb AN aBTO-
MaTM30BaHOI0 MOHITOPUHIY Ta ONTMUMI3aLii po6OTN NPOMUC-
JI0BOro obnagHaHHs y pexmmi peanbHoro vacy [2]. MNporpam-
Ha peani3auig Takoi CUCTEMU IPYHTYETLCS Ha MOTY>XHOMY Ta
HaginHomy dpenmopky .NET, aknin rapaHTye epeKTUBHICTb
Ta BUCOKMI PiBEHb MIKPOCEPBICIB.

KoxxeH aganToBaHuin MIKPOCEPBIC Ma€E OPUIiHaUTbHY CTPYKTYPY
(puc. 1): Sample.APl — nanka 3 API norikoto; Sample.Job — nan-
Ka 3 norikoto 6ekenHn, YacTnHn; DockerCompose darinm 3acToco-
BYIOTLCSI /11 HAJTarOMKEHHsT MPOrpaMun Ha JTIOKarTbHOMY OOKepI.
Nuget.config — dann gna sigHoBneHHs NuGets Ha CI/CD.

14
67 |
A |5




Il. KOMTM'FOTEPU3OBAHI TEXHONOTIT | CUCTEMMW...

Npg—1N- _|_|

API mictnTtb HactynHi nankm (puc. 2): Controllers —
onsa 3bepiraHHa BCiX KOHTponepiB ans noto4yHoro API;
Dto — pns 36epiraHHsa knaciB DTO (npocTtux 06’exTiB ne-
penadi paHux); ErrorCodes — ans 36epiraHHs BCix koaiB
MOMUNOK, SIKi BUKOPUCTOBYIOTbLCSA B MOTOYHOMY MPOEKTI;
Handlers — pns 36epiraHHs BCix 0OPOOHUKIB, SIKi BUKO-
PUCTOBYIOTLCS 3 KOHTPONEpIB; Mappings — ans 36epiran-
HS knaciB KoHirypauii AutoMapper; Models — pnsa 36e-
piraHHs Mogenen 3anuTie/BignNnoBigen, BUKOPUCTOBYETLCS
0bpobHMKaMK Ta KOHTposiepamMu. Services — nanka gns
36epiraHHsa BCiel noriky, HeobxigHOi ons iHTerpauii 3 aKo-
IOCb TPETLOK CTOPOHO abo 3 IHWMMK cy>Xbamu iHTerpa-
uii, Dal — onsa 36epiranns noriku DataAccess (Repositories,
DbContexts, Entities).

TakuM 4nHOM, BUKopucTaHHa .NET Hagano 3Ha4yHuin CTy-
MiHb BiNbHOCTI y BUOOPI onepauinHnx CUCTEM, LLO MNOJIErLlye

4 @ SampleService (D:\Test\SampleSen|
b Wl obj
4 @) Sample.API
> Ml k8sConfig
b Wl Logic
> Ml newrelic
b Ml UnitTests
4 @l SampleJob
> Ml k8sConfig
b il Logic
b Wl newrelic
b Ml UnitTests
[ .dockerignore
[ .gitignore
[ docker-compose.dcproj
[ docker-compose.override.yml
[ docker-compose.yml
¥.) nuget.config
] SampleService.sin

vvVvwvVvvVvVyvwvVvwvw

Puc 1. CtpykTypa mikpocepsica (Ha npuknaai Sample.Service)
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pO3ropTaHHsA Ta NiATPUMKY MNPOEKTOBAHOrO PYyLUis GanaHcy-
BaHHS POOOYMX MOTOKIB onepaTuBHOI nonirpadii Ha PisHMX
nnatdopmax. IHTerpysaHHs Entity Framework Core cnpoluye
B3aEMO/II0 3 KOPMNOPaTUBHOO 6a30t0 AaHux, 3abe3nevyoym
BMCOKY MPOOYKTUBHICTb Ta FHYYKY pPO3LUMPIOBaHICTb. Lie no-
3BOMNTb CUCTEMI e(PeKTUBHO MacLUTabyBaTHUCS Ta aganTyBa-
TMCS [0 3pOcTatoymx noTped onepaTMBHOI Nonirpadii Ta pos-
LUMPUTU CTPYKTYPY HACKPISHOrO CaMOKEPOBAHOIo UPOBOro
KOHTelHepa. BukopuctaHHs JSON ans oOMiHy aaHumn 3a-
0e3neyvye MOXIMBICTb iHTErpaLii 3 iHLWMMW iIHOYCTPIaNIbHUMN
cepBsicaMu, HaAAuM NIATPUMKY Cy4aCHUX CTaHOAPTIB OOMiIHY

3] Solution ‘SampleService' (5 projects)
4 @l API
4 3] Sample.API
&p Connected Services
<% Dependencies
M Properties
& Controllers
b ¢ HomeController.cs

A v

b c* SampleController.cs
4 @l Dto
b c* Sampleltem.cs
4 @l ErrorCodes
b c* SampleErrorCodes.cs
4 @l Handlers
b c* |SampleHandler.cs
b ¢* SampleHandler.cs
&) Mappings
b c* SampleProfile.cs
4 @l Models
b c* SampleRequest.cs
b c* SampleResponse.cs
4 @l Services
b c* |SampleProvider.cs
b ¢* SampleProvider.cs
4 [T appsettings.json
&T appsettings.dev.json
[ Dockerfile
b c* Program.cs
P = Startup.cs
b I Sample.APL.Tests

MpuknagHui iHTepgdenc mikpocepaica

[N

—
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naHumun. Cnctema ayteHTudikauii Ta aBTopm3aadii, iHTerpo-
BaHa 4yepe3 .NET Identity niasuiLye piBeHb 6e3rneku o npo-
€KTOBAHOro cepsaicy, 3abe3neyyioum 3axncT KOH@IOEHLNHOI
iHpopMaLLii 3aMOBHUIKIB.

Ha 6a3i po3ropHyTOro creka pilleHb peasni3oBaHO apxi-
TEKTYPY CUCTEMW MOHITOPUHIY noslirpadiyHOro obnaaHaHHs,
npPUOATHY OJ1s NPOBAIKEHHS LEeHTPani3oBaHOro KOHTPOJIO.
MpencTaBneHnii NPOEKT € KOPUCHUM came AJis Masoi noni-
rpadii 3 ii o6MexeHnMN pecypcamMmm Nnpu cyrnepBansnHry Ta
a[MiHICTpyBaHHI BUPOOHUYMX CUCTEM, a TaKOX NpPU po3rop-
TaHHI KOPNOPAaTUBHUX NNATHOPM EEKTPOHHOI KOMeEpLIi 3 Bi-
3yanizaujieto XXMTTEBOr0 LMKITY 3aMOBJIEHHS.
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3MICT

Kupuuok NMeTtpo. LLIaHOoBHI MOnoaji HaykoBL!
LLGHOBHI KOMEIM! ...

I. TexHONoOris ApyKkoBaHMX BUAaHb Ta NakoBaHb

Mamox AmMmutpo. OnTumisauis npouecy GanbLOBaHHA
PO3ropToK iHTerpanbHNX 06KNaaNHOK 3 BUKOPUCTaHHAM
ONCKPETHUX LUAPIB KITEHO «vuevieiieiieiieietneineieie e aneaneaneennen

ABpSKOB EBreH. AHan TUYHUI OrNAa NPUYUH BUHUK-
HeHHA fedekTy «Ghosting» Ta YNHHKKIB, L0 BMIMBAOTb
Ha nosaBy aedekTy y dpnekcorpadiyHOMY APYL ........c........

Bopo6eii BiTtaniii. OnTumisalis eproHoMi4YHOCTi

KOHCTPYKTUBHUX BAPIAHTIB KHUXXKOBUX OMP@B ...vvveeneenaneen.

KaneBcbkuin BorpaH. Cuctemartusauisa napameTpis
BMNAVBY Ha SKiCTb prekcorpadiyHoro opyky ans eTmkeT-
KOBOT MPOMYKLLIT +.evveeteeatete et e e e e e e e e e ee e eeneaenes

KopoTteHko Bnaaucnag. Knacuoikawis TexHo0-

ri4YHMX NPOLLECIB BUrOTOBNEHHSA POPM iHTArMiOAPYKY ..........

HazapeHko OneHa. BigTBopeHHs KOIbOpy Npu BU-

POBHULITBI MAACTUKOBUX KAPTOK vvvteererrneeererinaeearrsnaaeaens

ABopsaHunkoBa BepoHika. Oco6mBOCTI npoLuecy
CTBOPEHHS OpUriHan-MakeTiB i3 3aCTOCYBaHHAM

DIPMOBOTO CTUITHD .ttt

Ma3sogiTta Onbra. AHani3 BiATBOPEHHS KOJPHOT
ramu NPV BUFOTOBIAEHHI HAMIMOK ....ceuuieiiiiieeiaaiieeaieean e
Mernein Makcum. Bnnuve nicnagpykapcbkmx
MPOLLECIB Ha CTINKICTb Ta EKOJIONYHICTb NakOBaHb

BKAPTOHY «..eiiiiiiiiiiiiee e e e e e e e e e e e e e et e s e e e e e e e e e e e reaa s

PeBa AHacTaciqa. Oco611BOCTi 3aCTOCYBaHHS
TEXHOJIOr N BUrOTOBJIEHHSA AEKOPATUBHUX CAMOKNEMNKNX
HaJMNOK A1 CKPAMOYKIHTY .vueiiteeiiieeeeieeeii e eeieeeiiaeeeanes

cTop.
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MokoTuno €nnaaeeTa. TexHONOrYHI 0COBGNNBOCTI

BUIOTOBJIEHHS NOAAPYHKOBUX CEPTUMDIKATIB ..evuevneeneeneaneananes 31
lepacumuyk Bagum. JlocnigXeHHs guHamikm

pPO3BUTKY BIOPO3KNaaHNX MAKOBANBHUX PILLEHD w..cvvveeveeeneen. 33
BpiaHa AHHa. AHani3 Qi3nKo-XiMiYHUX NPoLEeCiB

Y TEXHOMOTIAX 3D APYKY enieiieiieaiieeieei et ei et eaa e eanas 35

Il. Komn’ioTepusoBaHi TexHonorii
i cuctemun BugaBHN4o-nonirpadivHNX BUPOOGHNLTB

AaeupkiH Map’aH. Po3po6ieHHs anropmutmy 06-
pOO6KM pe3ynbTaTiB CUMYNSLL BUKOHYBAHUX Y cepe-
nosuwi Matlab Simulink gns ix ananidy Ta Bigyanizauii ........... 39
Kauyp PocTtucnae. Po3po6neHHs iHCTPYMEHTY
npodinoBaHHA NporpamHoro koay Python onga aHa-

I J—
nigy Ta onTMMi3aL,ii NPOAYKTUBHOCTI OAHOMOTOKOBUX —l_
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