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PEDEPAT

[TosicuroBasibHa 3amucka: 43 c., 19 puc., 2 Tad:., 4 noxa., 20 mkepern.

OO0'exT po3pOOKH: KOMIUIEKCHI PIIIEHHS AJIA CEPBICY, Kl MiBYLIYIOTh HOrO
MIPOYKTUBHICTh Ta BIJIMOBOCTIHKICTb.

Merta kBamidikaiiiHoi poOoTH: po3poOKa KOMIUICKCHMX pIIIEeHb, SKi
MiTHIMAIOTh BIIMOBOCTIHKICTh Ta MIPOTyKTUBHICTH CEPBICIB.

Y BCTyMi pO3IIISAAEThCS aHATI3 Ta CyYaCHUI CTaH MPOOIeMH, KOHKPETH3Y€EThCS
MeTa KBamidikauiiHoi poOOTH Ta ramxy3b ii 3aCTOCYBaHHS, HABEICHO OOTPYHTYBaHHS
aKTyaJIbHOCTI TEMHU Ta YTOUHSETHCS IOCTAHOBKA 3aBJaHHS.

Y mepmioMy po3auUli  MPOAHATI30BAHO TMPEAMETHY Tally3b, BH3HAYCHO
aKTyaJbHICTh 3aBAAHHS Ta MPU3HAYEHHS PO3pPOOKH, CPOPMYIHOBAHO MOCTAHOBKY
3aBJIaHHS, 3a3HAYEHO BUMOTH JI0 MTPOTrpaMHoOi peasi3alii, TEXHOJIOr1 Ta IPOrpaMHHUX
3ac001B.

VY npyromy po3aiin mpoaHaii3oBaHI HasBHI pillIeHHS, 00paHO MIAaTGOPMH IS
pO3pO0KH, BUKOHAHO TPOEKTYBaHHS 1 po3poOKa mMporpamu, oOmucaHa poOoTa
porpamMu, ajaropuT™M 1 CTpyKTypa ii (yHKI[IOHYBaHHS, a TaKOX BHUKIHUK Ta
3aBaHTaXCHHS TPOrpaMH, BU3HAYEHO BXIJHI 1 BUXIJHI JIaHI, OXapaKTEpHU30BAHO
CKJIaJ] TapaMeTpiB TEXHIYHUX 3aCO0IB.

B  ekoHOMIYHOMY pO3[LIl  BHU3HAYEHO  TPYIAOMICTKICTb  pO3pOOJIEHUX
KOMILJIEKCHUX pIIIEHb, MPOBEACHUN MIJpaxyHOK BapTOCTI poOOTH MO po3poOii
pIlIeHb Ta pO3paxoBaHO Yac Ha iX CTBOPEHHS.

[TpakTryHe 3HAYEHHS TOJIATAE y PO3pOOI KOMIUIEKCHUX PIillleHb, IO J03BOJISE
N1JBYIIYBAaTH MPOJAYKTUBHICTh Ta BIAMOBOCTIMKICTh CEPBHUCY.

AKTYaJTbHICTh 3alPONMOHOBAHUX KOMITJICKCHHUX PIllleHh BU3HAYAETHCS BEIIMKUM
NOMUTOM Ha TMOAIOHI  pPO3pOOKM, IO MIJIWMAIOTh  BIAMOBOCTIMKICTH  Ta
MPOyKTUBHICTH CEPBICIB.

Crmcok KJIFOUOBHUX CJIIB: CEPBIC, ITPOAYKTHUBHICTD,
BIIMOBOCTIUKICTh, DOCKER, REDIS, BA3A JAHUX, KJIAVCTEP,
KOHO®IT'YPAIIIA, APDEX, RIDER, GRAFANA.



ABSTRACT

Explanatory note: 43 pp., 19 fig., 2 table, 4 appendix, 20 sources.

Object of development: complex solutions for the service, which increase its
productivity and fault tolerance.

The purpose of the qualification work: development of complex solutions that
will increase fault tolerance and productivity of services.

The introduction considers the analysis and the current state of the problem,
specifies the purpose of the qualification work and the field of its application,
provides a justification for the relevance of the topic and clarifies the task.

In the first section the subject branch is analyzed, the urgency of the task and the
purpose of development are determined, the statement of the task is formulated, the
requirements to the software implementation, technologies and software are
specified.

The second section analyzes the available solutions, selected platforms for
development, designed and developed the program, describes the program, algorithm
and structure of its operation, as well as calling and loading the program, determines
the input and output data, describes the parameters of hardware.

In the economic section, the complexity of the developed complex solutions is
determined, the cost of work on the development of solutions is calculated and the
time for their creation is calculated.

The practical significance lies in the development of comprehensive solutions
that increase the productivity and fault tolerance of the service.

The relevance of the proposed comprehensive solutions is determined by the
high demand for such developments that increase fault tolerance and productivity of
services.

List of keywords: SERVICE, PRODUCTIVITY, FAILURE RESISTANCE,
DOCKER, REDIS, DATABASE, CLUSTER, CONFIGURATION, APDEX,
RIDER, GRAFANA.
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CIIMCOK YMOBHHUX ITIO3HAYEHbD

DevOps — wmeromonoriss aBTOMaTH3allli TEXHOJOTIYHUX TMPOIECIB CKJIaJaHHS,
HaJIAIITyBaHHS Ta PO3TOPTaHHs MpOrpaMHOro 3ade3mneucHHs (anri. development &
operations);

APDEX — iHziexc mpoyKTHBHOCTI goAaTKiB (aHri. Application Performance Index);
DDOS — xakepchbka araka Ha o0urcioBaibHy cuctemy (anri. Denial of Service);

OC — omepariiifHa cucTeMa;

VPS — Bipryansuuii Buaiienui cepsep (anri. Virtual Private Server);

SOA - cepBic-Opi€eHTOBaHOi apXITeKTypu BeO-poparkiB (aHri. Service Oriented
Architecture)

SSH — mepeskeBuil mpoTokoJ mpuKiIaaHoro piBHs (aHri. Secure Shell);

RAM - onepatuBHa maM'sath (anri. Random Access Memory);

EOM - enekTpoHHO-004HCITIOBAIbHA MAIlINHA,;

[13 — nporpamue 3abe3meueHHs.



BCTYII

Temoro manoi kBamidikaiiiiHOT poOOTH € po3poOKa KOMIUIEKCHUX PIllleHb IS
M1JBUIICHHS BIAMOBOCTIMKOCTI Ta MPOAYKTUBHOCTI CEPBICIB 3a 11 O1IBII TPUEMHOTO
KOPUCTYBaHHS Ta 3MEHILIEHHS BUTpAT O13HECY.

Mertoro gaHoi kBami(ikaiiiftHOT poOOTH € BUBYEHHS 1HCTPYMEHTAJIbHUX 3aC001B
K1 MOKYTh HIJHSATH BIIMOBOCTIWKICTh Ta MPOAYKTUBHICTH CEPBICIB.

[li npaktukun npuiinum a0 Hac 3 DevOps Meromonorii, Ta aKTHBHO
MOIIMPIOIOTHCS Yy Hall Yac. 3a Jy>Ke Majuil 4yac OmMCcaHHs KOH(Irypalii Kiactepy
€KOHOMJISIThCSL Tpolli Ha 1HPpacTpykTypi Ta miaBuiroeTsbcst APDEX 1Haexkc naHoro
CepBiCy, TOOTO PO3YMIEMO 110 HAUTOJIOBHIIIIE JJI KOXKHOTO CalTy 1€ Yac BIIKIUKY 0
KopucTyBada. barato gocnipkeHb MOKa3yIoTh 110 KOJIM Yac BIAKIUKY CalTy OLIbIINN
3a 3 CeKyHAy TO KOPUCTyBad IPOCTO MOKUJAE IIEH CallT, a 1e JyKe BEJUKi 30UTKU
JUIsi camoro Oi3Hecy. Jlist mMiAHATTS MPOAYKTUBHOCTI OylneMO BUKOPUCTYBaTH 0Oa3zy
JaHUX CJIOBHHMKOBOro Tumy Redis, y siky OymeMy kelryBaTu BIAMOBIIL cepBica Ha 1
roAuHy. [ns miaHATTS BIAMOBOCTIMKOCTI OyIeMO BUKOPHUCTOBYBATH KJIAcTEpP CEPBICIB
docker-compose skl i 4Yac BEJIMKOTO HaBaHTa)XXCHHS Oyne OanaHCcyBaTH 1ie
HABAHTAKEHHS MOMIXK 1HCTaHCaMU Ta 1€ Oy/e CIpPUATU MIJHATTS BIAMOBOCTIMKOCTI.
JlanbHie Bce 1e 3MoKeMO OOaYUTH Ha MPAKTUIl BUKOPUCTAHHS CAMOI'0 CalTy Ta y
noaatky Metpuk cepBucy Grafana.

3aBgaHHsA 1HXKEHEpIB aBTOMATH3allll TEXHOJOTIYHUX TMPOLECIB CKJIAJaHHS,
HaJAIITyBaHHSA Ta pO3ropTaHHs mporpamHoro 3adesneueHHs (DevOps engineers) -
3pOoOUTH TIPOIleCH PO3pOOKM Ta TMOCTauYaHHS MPOTPaMHOro  3abe3IMeyeHHS
Y3roJDKEHUM 3 eKCIUTyararfi€ro, O0'€qHaBIIM 1X y €JIUHE IIJIe 3a JOIMOMOTOI0
IHCTPYMEHTIB aBTOMAaTU3allii.

Xo4ya B MPUHLUII MOXHA BUKOPUCTOBYBATHU III TPAKTUKA 3 OyIb-SIKUM
apXITeKTYPHUM CTHJIEM, CTWJIb MIKPOCEPBICIB CTa€ CTaHAAPTOM [jIsi TOOYIOBU
CUCTEM, IO TMOCTIHHO PO3ropHYTi. OCKUIBKH PO3MIP KOKHOTO CEpPBICY HEBEIUKH,
3'SIBISETHCSI MOXKJIMBICTh 3MIHIOBAaTH KOXKEH OKPEMHUH CepBIiC 3a JOIMOMOIOIO

0e3nepepBHOTO pe(akTOPUHTY, 10 3MEHITYE HEOOXITHICTh BEIMKOTO MOMEPEIHBOTO



JIW3aiiHy 1 J03BOJISIE BUITYCKaTH TIporpaMHE 3a0e3leueHHs Ha paHHIM crafil
0e3IepepBHO.

3a3Buuaii Oe3 kenryBaHHsS cepBic BigmoBimae 3a 1000Mc ane mij 9ac BEITHUKOTO
HABAaHTAXKEHHS Y MIKOB1 TOAMHU MU MOXEMO CHOoCTepiraTv miaHATTs yacy 10 3000mc
ab6o HaBith 5000Mmc. Ile myxe Bemmki 1mudpu BigmoBimu. Komm Oyme momaHo
KeITyBaHHS JaHWX, TOAI MOHU3MMO Iiei dac g0 100mc. Ilee 30motum crangaprom
rapHoi BiJMOBIII OYy/Ib-SIKOTO CEPBICY.

Takoxx pO3MISTHEMO KJIacTep CEPBICIB AKH YKPIIIATH HATIAHICTH Ta OyIyTh
cTpaxyBatd Hac mig yac DDOS arak Ta miaBUCaHHS OJHOTO 3 iHCTaHCIB. Jliis
Kkiacrepuzaiii Oyne oOpaHo docker-compose, sK JayKe HaIidHE pIIIEHHS SKe
NEepPEBIPEHO YaCOM y 0araTboX KpaiHax CBITY.

Jlnst posropranHs cepBiciB Oyae BukopuctoByBarucs Linux Ubuntu 20.04 LTS.
[le onHe 3 HaWBIOAOMIMIMX HH(PACTPYKTYPHUX pIMIEHb y CBITI, K€ BHU3HAYEHO
CTaHAApTOM. YC1 MONyJasipHI PpEeMMBOPKH MaIOTh MIATPUMKY pO3ropTaHHs y Linux

CepEIOBHIIII.



PO31LT 1
AHAJII3 TPEAMETHOI FAJTY3I TA TIOCTAHOBKA 3ABJIAHHS

1.1 3araabHi BizomMocTi 3 npeaMeTHOI raaysi

CepBicM mMoOYaJid aKTMBHO BHUKOPUCTOBYBAaTHUCh HAMNPUKIHII  JBAJISTOTO
cTopiuusi. MoBa mporpamMyBaHHS 3aBKIU 3MIHIOBaJach, a 0a30B1 MPUHIMIN Oi3HECY
3aJIMIIATUCH 3aBAKIH:

- IIBUIKICTB;

- 3pYYHICTB;

- IPOJTyKTUBHICTb;

- Ta HAUTOJIOBHIIIE - BIJIKA30CTINKICTb.

JInst KOXKHOTO MIANPUEMCTBA 1€ TPIOPUTETHI Ta OyXKe BaXKIMUBI KIIOYOBI
(dakropH, sIK1 MOBUHHI 3aBXAW OyTH MPUCYTHI M7 yac po3poOku. Ilepun nmpodbaemu
3’SIBUJIMCh II€ 3a YaciB MOBUILHOTO 1HTEpHETY Ta HeHamiiHux OC, ane 3rofgom
HAJINHICTh 3pOcia Ta OCHOBHA IpoliemMa rovajach came 13 CaMUMH CcepBicamu, siKi
M1J] 4ac MOMUJIOK a00 3pocTaHHs TpadiKy IpOCTO BUMUKAJIMCH Ta HE MIPALIOBAIIH.

Po3srnsitnemo B3arau, mo take cepBicu. Hacamnepen, cepBicu - 11e TexHoOTI. [
aK 1 Oyab-sfiKka TEXHOJIOTiS, BOHM MalOTh JIOCHTh YITKO OKPECIICHE CEPEIOBHIIEC
3aCTOCYBaHHSI.

SxIo MoaMBUTHUCS HA CEPBICK B PO3Pi3l CTEKa MEPEKEBUX IMPOTOKOJIB, TO
no6auyrMmMo, 10 11, B KJIAaCUYHOMY BHUMAAKy, HE IO 1HIIE, SK IIe OAHa Haa0ynoBa
noBepx nporokoiy HTTP.

3 iHmoro OOKy, SKIIO TIMOTETUYHO PO3AUIMTH [HTEpHET Ha KiIbKa IapiB,
3MOKEMO BHJAUIMTH, $SK MIHIMYM, JBa KOHIIENTyaldbHI TUOU Wporpam -
OOYMCITIOBANIbHI BY3JH, K1 peali3yloTh HETpHBiajdbHI (YHKIIT Ta TMpUKIaAHI BeO-
pecypcu. [Ipu 1ipoMy Apyri, HalyacCTIIIE 3alIKABICH] Y TEPIIUX MOCIyrax.

Ane i cam [HTEepHeT - pi3HOPIAHMI, TOOTO Pi3HI MPOrpaMH Ha PI3HUX BY3JAX
Mepexxi  (YHKIIOHYIOTh Ha PI3HHX amapaTHO-MporpaMHuX Iuiargopmax i

BUKOPHUCTOBYIOTh P13H1 TEXHOJOTIT Ta MOBH.
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[Ilo6 moB'si3aTu Bce 1€ 1 HAZATH MOXKIJIMBICTh OJHHUM JOoAaTKaM OOMIHIOBATHCS
JAHUMH 3 1HIIUMH, OyJTH TIPUAYMaH1 CEPBICH.

[To cyti, cepBicu - 1e peanizamisi aOCOMIOTHO YITKUX 1HTEpQeiciB 0OMiHY
JaHUMH MDK PI3HUMH MpOTrpaMaMu, sIKi HaIlMCcaHl He JIMIIE PI3HUMH MOBaMH, ajie i
PO3MO/ALIEH] PI3HUMH By3JIaMH MEPEKi.

Came 3 mosiBOIO BeO-cepBiciB modana pospuBarucs igess SOA - cepsic-
OplEHTOBaHOI apXiTeKTypu BeO-aoaarkiB (Service Oriented Architecture).

Ha cporoanimHiii AeHb HAWOIIBIIOTO MOMIMPEHHS HAOYIM Taki MPOTOKOJH
peadnizailii BeO-cepBiCiB:

- SOAP (Simple Object Access Protocol);

- REST (Representational State Transfer);

-  XML-RPC (XML Remote Procedure Call).

Po3BHUTOK mapaaurMu KiIi€HT-CEpBEp IMOYaBcs LIE B enoxy MeHgpeimis. Toxi
nie He 0110 3BuuHUX [IK, siki mpamrorots 3apa3. OOpoOka JaHUX BHKOHYBajacs Ha
notyxaux EOM, siki Ha3uBanu MeH@perimamu. Oneparopu Majiu JHIIE TEPMIHAIH,
K1 JO3BOJISJIM OTPUMATH JOCTYIl O JaHUX. SIK MpaBWiio, TepMiHai1 OyB MPOCTHM
an@aBiTHO-IIMGPOBUM  JIUCIJICEM 1 KIABlaTyporo, SKI 1 MOIAKITIOYAINCA  JI0
MelHppermy.

MelindpeiiMi  1aBaii  MOXJIMBICTH  MPAIIOBAaTA 3  JAHUMH  KUIHBKOM
KOpUCTyBauaM ojiHodacHO. ToOTo He 2-3 KOpHUCTyBava, a TUCAY1 CECiii, 1110 OAHOYACHO
HiATPUMYIOTECS. 3aBASKH CBOIM MOXKIIMBOCTSIM TaKi CHCTEMHU 3aBXKIU Oynd ayxke
JIOPOTHMH, 1 JO3BOJIUTH 1X MOIVIM a00 BEJMKI KOprHopallii, a TakoX IUTI0C ypsiau
JIESIKUX KpaiH.

PoGoTa kiHIIEBUX KOpHCTyBadiB 3 MeEWH(peiliMamMu HEe BUMarajia 3HaHb Y
MporpamMyBaHHI, TOMY MEHEIDKEpU OpTaHi3alliii, y SKUX MPaIOBaIN TaKl CHCTEMH,
Oynau 3aJI0BOJIEHI, OCKUIBKM BHMKOHYBaTH TNOTPIOHI 3aBAaHHS MOXHa Oyino 0e3
ocoOnMMBUX MpoOieM. 3a AOMOMOroK TEepPMIHAIIB KOPUCTYBAaY OTPUMYBAB JOCTYI /10
HEOOX1THUX JaHUX 1 MpaIloBaB 3 HUMH, HE 3aMHCIIOIOYUCH MPO T€, K HACTpPaBIi
OpraHi3oBaHoO ix 30epiraHHs Ta 00pooka. MelHdpeliMu 103BOJIsIM O13HECY MIBUILIE

IpaloBaTy, a HIIMM KOPUCTyBadaM - ONEpaTHUBHIIIE BUKOHYBaTH OOYMCIICHHS, IO

11



CIpUsIO TIporpecy. 3rojoM BinOynacs nudepeniiaiis MeHHPPEHMIB - 3aJIe)KHO Bij
3aBllaHb, 110 BOHM BUKOHYBaJIM. SIKIIO paHilie B Kopropamisx MeHHpperMu
MpaIfioBaid K YyHIBEpPCANIbHI COJJATH, TO TOTIM Y PI3HMX BIAJIaX BOHH CTaJIA
BUKOHYBAaTU Pi3HI 3aBJaHHS - 3BHYANHO, JIMIIE B THX KOMMAHIAX, SKI MOTJIM COOi
J03BONUTH MoAIOHEe 3am0BojeHHSI. OCKUIbKU y BUAALI JIOACH MEHIe, HiX Yy BCid
Kopropaiii, To i MOTYyXHICTb MeHH(perMy Moxke OyTH HIKYOI0 — TaK 3'SIBHIIMCS
«mamiy» MerHppelmu, SKi oyaad BUPOOISTH Aesiki komnaHii. Taki cuctemu Oyiau B
pa3u JCIICBIIUMH, HIK «IOpOCHi» MeHH(peiMu, IO [O3BOISIIO KOMIIAHISIM
€KOHOMMTH TPOILIL.

Ha Bigminy Bim MelH(penMiB, IeHTpasli3oBaHa 0OpoOKa [aHWX 3apa3 He
BUMAarae JOAATKOBUX BUTpAaT - NIPOCTO ToMy, 1[0 obOnmagHaHHs Ta II3 Oararbox
KOMITaH1i B3a€MO3aMiHHI, 4 HA PUHKY - BeJIMYE3HA KUIBKICTh Pi3HUX piieHb. CepBep
3apa3 € yKpail BaXJIUBUM, KPUTUYHUM €JIEMEHTOM 1HGPACTPYKTYPH.

[lepen Oi3HECOM 3aBXIM CTOITh MHUTAHHA: «SK 3MEHIIMTH Yac BIAMOBII
cepBepa?».

[lo-nepme - ne ontuMmizyBatu poOOTy 3 0azor0 nanux. Ilpu ¢dopmyBaHHI
CTOPIHOK, CEpBEp IOpa3y 3BEpPTAETHCH O 0a3W JaHWUX, 1100 OTPUMATH IMOTPIOHY
iH(popmamito. KoxeH 3anuT 3aiiMae NMEBHUI yac, 1 110 OUIbIIE 3aluTiB, TO OUIbIIE
BIMCYBAJIOCS 3arajibHUM Yac reHepariii CTOpiHKH.

Hanpuknan, nns dopmyBaHHS OJOKYy «3 IIMM TOBAapOM TaKOXK KYyMYIOTh»
BUKOHYIOTHCS TaKi 3aIUTH:

- BU3HAYMUTH MOTOYHHI TOBap;

- BU3HAYUTH KUTHKICTH JIOJIaBaHb MMOTOYHOTO TOBApPY J0 KOIIIWKA,

- BU3HAYHUTH TOBAp, SKUH JOAABABCS PA30M i3 TOTOYHHUM Y KOIIHK;

- BUKJIIOYMTH HE3aBEPIIICHI 3aMOBJICHHS;

- chopMmyBaTH CIHCOK TOBapiB, IO HAWOUIBII YacTO KYMYyIOTHCS, pa3oM 3

MIPEICTaBICHUM.
OT1xe, UM OLITBITIIE TOBAPIB Ta JTOCKOHAIMX 3aMOBJICHh HAa CAWTI - TUM OLJIbIIe

HE0OX1HO yacy Ha (hOpMyBaHHSI BIAMOBIAL.
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[[[o6 3MEHIMTH KUIbKICTh 3amuTiB 10 0a3u JaHUX, MOXKHa 30epiraTd BKe
chopMOBaHy BIJIMOBIAL y KEIIl - Tak 3aMICTh M'ITU 3amuTIB OyJe BUKOHAHO JIMIIE
OZIMH.

[To-apyre - mepeixaTu Ha OUIBII MPOAYKTUBHUN cepBep. [IpuunHO0O TpUBaIOi
BIJIMIOBIJII cepBepa Moke OyTH HecTtada mpoayKTHBHOCTI. CialOkwii mpoiecop abo
MaJIMii 00CST OnepaTUBHOI MaM'siTi MPU3BOAATH /10 MOBLIBHOI pOOOTH 200 «TaIIHHD)
calTy, TOMy HEOOX1JTHO 3aBXIH 3aJIMIIATH IMOTEHINaN I Henepea0aueHnX CTpUOKiB
HaBaHTa)XEeHHA. To0TO, HE BapTO PO3MIIIYBAaTUCS Ha OE3KOIITOBHUX XOCTHHTAaxX abo
Ha XOCTHHTax 3 OOMEXEHHMH MOJIMBOCTSMH, HEOOXIJTHO BUKOpHCTOByBatH VPS
a00 BUJIIJICH] CEPBEPH - 11¢ HAWKpaIle pillieHHs JUIsl MPOEKTIB, 10 MAacCIITa0yIOTHCA.

[To - Tpere - BUKOPUCTOBYBAaTH CEPBEPHE KEIIyBaHHA. 3a BiJICYTHOCTI
KEIIIyBaHHS CTOPIHOK CEpBEp IeHEpy€e MOTPIOHY CTOPIHKY MPH KOKHOMY 3BEPHEHHI
KOpPUCTYyBaya. SIKIIO KEUIyBaTH CTOPIHKY MOBHICTIO, MPU MOJAJIBIIOMY 3BEPHEHHI
KOpucCTyBaua 10 (ailily cepBep HE TreHepyBaTHUME CTOPIHKY 3aHOBO, a BIJJIacTh
KOPHUCTYBau€B1 BXKE 3reHEPOBAHY CTOPIHKY.

[Ipn BHukoHaHHI KBami(ikaniiHOT poOOTH, HA TECTOBOMY CalTi HaJallITOBAHO

CEpBEpPHE KEITyBaHHS CTOPIHOK - Yac BI/MOBIJII cepBepa 3MEHIIUBCS BAECITEPO.

1.2 Ilpu3HayeHHs PO3pOOKH Ta rajy3b 3aCTOCYBAHHSA

Po3poOka KOMIUIEKCHUX pillieHb, 10 MiJAHIMYTh BIJIMOBOCTIHKICTh Ta
MPOJYKTUBHICTh CEpPBICIB. [ MPAaKTUYHOTO 3aCTOCYBaHHS KOMIUIEKCHUX PIILIEHb,
noTpiOHO BUOpaTH miatGopmy st TOOYI0BU CEPBICY Ta MOCTABUTH 3aBJIaHHS.

[Ipunyctrumo, HEOOXiTHO CTBOPHUTH CIIykOy, sika Hagae AOCTyN A0 iHopMaIrii
PO KypCH BajllOT, II0 30MpAEThCA HAIIUM JOJATKOM, Ta HAKOMUYYEThCs Yy 0Oasi
nanux. Jlami 3a momomororo cepBicy, I 1H(oOpMallis TepeaacTbcsi CTOPOHHIM
J0/1aTKaM JJi B1IOOPaKEHHSI Y 3pyYHOMY JIJIsl HUX BUTJISAIL.

Take 3aBIaHHs JOCUTh MPOCTE 1, 3 MOTIISAY CaMOi CIIyKOHU, OOMEKYEThCS JTUIIIE

YUTaHHAM 1H(OpMaITii.

13



Hacnpapnai, SOAP noxoauts Big XML-RPC 1 € HacTynmHHM CTyleHeM HOro
po3BuTKy. Y Toil yac sk REST - me koHIemniis, B OCHOBI SIKOi JIGKUTh CKOpIIIIE
apXITEeKTypHUHN CTWJIb, HIK HOBA TEXHOJIOTIS, [0 0a3yeThcs HA Teopii MaHIMyJsIi
o0'ekramu CRUD (Create Read Update Delete) y konTekcti konueniiit WWW.

31 3pOoCTaHHSIM KOHKYPEHTHOCTI MOCIYT IIBUIKICTH BIJMOBi/I CaMOTO CEPBICY
cTaJjia KIIF0YOBUM (PaKTOPOM yCmixy Ajst Oyp-skoro Oi3Hecy y cBiti. bopoTsba crana
HE Ha XBWJIMHH, 1 HaBITh HE HAa CEKYHJH, KO’)KHa MUIICEKyHJa BIATYKY CTajla MaTH
BAKJIIMBE 3HAYECHHA. B TOW Xe 4Yac calT, KW HE MpalIO€, BUKIUKAE MacCy
HEraTUBHUX €MOIIil, 1 He MPOCTO MPUHOCUTH KOHKPETHUI 30UTOK Yepe3 HE CTBOPEHE
3aMOBJICHHS, a W JI0Jla€ HEraTUBHUN o0pa3 B caMy KOMIIaHIIO, JOCHUTh 3rajiaTH
najaiHHs cepBicy ineHTudikamii Google Ha 30 XBuiwH, i 1iHA akiid oOBamwIacs Ha 5
MITBSPAIB A0TapIB.

AHaJli3 COTeHb MOMUJIOK Ta JOCBIJ HAKONMUYEHUN PO3pOOHUKAMU MOKa3aB, IO
JUJIS1 CEPBICY MAKCUMAJIBHO BaKJIMBO MaTH 2 peul: MIBUAKOAIIO Ta BIAMOBOCTIHUKICTb.

BiaMOBOCTIHKICTh € OJHIEI0 3 OCHOBHMX XapaKTEPUCTHK I BCIX XMapHHX
cucteM. llloans 6e37114 10aTKIB MPOEKTYIOTHCA Ta PO3BEPTAIOTHCS Ha CepBicax 0e3
ypaxyBaHHS ITi€] XapakTepUCTUKU. [[puuuHu 1€l MOBEIIHKM MOXXYTh 3MIHIOBATHCH
Bl TEXHIYHOI HEMOIH(QOPMOBAHOCTI B TOMY, SK MpPaBWIBHO CIHPOEKTYBaTH
BIJIMOBOCTIHKY CHCTEMY JO BHCOKOI BapTOCTI CTBOPEHHS MOBHOLIHHOI
BHUCOKOJIOCTYITHOT CHUCTEMH B paMkax cepBiciB. CTpykTypa TumoBoro IHTepHer-
nporpamMu ckianaetrbca 3 HactynHux piBHIB: DNS, Load Balancer, BeG-cepsep,
cepBep nporpamu, 06as3a JaHuX, Kell.

BizbMeMo 11e#i cTek 1 TOKJIaTHO PO3TIISTHEMO OCHOBHI MOMEHTH, SIKI HEOOX1THO

BpPaxoOBYBAaTH MpHU MOOYA0B1 BUCOKOJAOCTYITHOI CHCTEMH:

noOy10Ba BUCOKOIOCTYITHOT cucteMu B AWS;

- BHCOKa JIOCTYNHICTh Ha piBHI BeO-cepBepa/cepBepa Nporpamu;

- BHCOKa JIOCTYIHICTh Ha piBHI OajlaHCyBaHHA HaBaHTakeHHs / DNS;
- BHCOKa JIOCTYTHICTh Ha PiBHI 043U TaHUX;

- noOyJoBa  BHCOKOJOCTYMHOI CHUCTEMH MIXK 30HaAMHU  JIOCTYITHOCTI

1H(PaCTPYKTYpH;
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- moOyJ0Ba BUCOKOJIOCTYITHOI CHCTEMH MIXK pPerioHamMu iHPpacTpyKTypH;
- 1moOyJI0Ba BUCOKOJIOCTYITHOI CUCTEMH MIX PI3HUMH XMAPHUMHU Ta XOCTHUHT-
IIPOBaNICPaMU.

TexHosoriuyne 3a0e3nedeHHs 0e3nepepBHOCTI OI3HEC-TIPOIIECIB — 1€ MPAKTUYHO
nepmoueproBe 3aaanHs [T cuctemu. Hikomy He moTpiOHI OKpemi HakpyueHi
«BaNi3KW» Ta JOpOTe MpoTrpaMHe 3a0e3nedeHHs, SKIO IIe BCE HE € HaIIWHOIo
OTOPOI0, PYHIAMEHTOM ISl YCIIITHUX MOBCSIKICHHUX OIepalliii KOpUCcTyBayiB.

MoxuBicTh OyIb-sIKOT CHUCTEeMH 30epiraTH CBOIO Mpale3AaTHICTh MiCTs
BIZIMOBH a00 BHXOJy 3 JIaJy OJHOro abo KUIBKOX CKJIaJOBHUX KOMIIOHEHTIB
HA3MBAETHCS CTIMKICTIO 70 BIJIMOBU CHCTeMHU. BigmMoBOCTiiika cucCTeMa MOBHHHA
30epiraTd CBOIO TMpalE3JaTHICTh MPU BHUXOJl 3 Jlaay MIHIMYM OJIHOTO BYy3Ia,
BI/IMOBITHO, OCHOBHHMI CIOCIO MIJABMINEHHS CTIMKOCTI J0 BIAMOBH - CTBOPCHHS

anapaTHOi HaAMIPHOCTI LIUISIXOM PE3€pPBYBaHHS.

1.3 IlincTaBa aJist po3pooKku

BianoBiHO 0 OCBITHBOI MPOrpaMHM, 3TiIHO HABYAJIBHOIO IJIaHy Ta TpadikiB
HABYAJIBHOTO TIPOILIECY, B KIHII HABYAHHSA CTYJACHT BUKOHYE KBal(ikaiiiHy pooory.

Tema poOOTH Y3TOIKYETHCS 3 KEPIBHUKOM MPOEKTY, BHUITYCKAIOUOI Kadeaporo,
Ta 3aTBEPKYETHCS 3 HAKA30M PEKTOpa.

Takum YMHOM MiICTaBaMU ISt PO3POOKH (BUKOHAHHSIM KBasTi(ikaliiitHoi poOoTH) €:

— OCBITHS  mporpama  cremiansHocTi 121 «lHXeHepis  mporpamMHOTO
3a0C3IICUCHHSY;

— HaBYaJIbHUH IUIAH Ta rpadik HABYAIBHOTO MPOLIECY;

— Haka3 pekropa HalioHanbHOTO TEXHIYHOTO YHIBEPCUTETY «JIHIMpOBChKa
nomitexHika» Ne 317-c Bix 07.06.2021 p;

— 3aBIaHHsA Ha KBajidikauiiHy pobory Ha Temy «Po3poOka KOMIUIEKCHHUX

pIIeHb, 7S TIABUIIIEHHS BIIMOBOCTIWKICTh Ta MPOMAYKTUBHICTH CEPBICIBY.
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1.4 ITocTaHOBKA 3aBIaHHSA

3aBgaHHsAM 11i€i poOOTH € TMPHUCKOPEHHSI pOOOTU CEPBICY HUISIXOM PO3POOKU
MOJIYJISl KeITyBaHHS, a TAKOXK IMiIBUIICHHS CTIMKOCTI 0 BIZIMOBH IIJISTXOM CTBOPEHHS
KJIacTepa 1HCTAHCIB.
OCHOBHUMH XapaKTEPUCTUKAMU PO3POOKU MaIOTh Oy TH:
- Posropranns 6a3u nanux Redis (Ha Tomy % cepBepi, 110 i OCHOBHUU CEPBIC);
- JlopoOmneHHsl caMoro CepBiCy IUISXOM HAIMKMCaHHS MOJYJS KEIIyBaHHS, SIKUW
KEIIyBaTUME JaHl Ha NEBHUW NPOMDKOK 4Yacy 1 MiJ 4Yac 3aluTy Hacammepen
B1JIJIaBaTH JIaHl 3 KENIy 1 He 3BEPTATUCh O OCHOBHOT 0a3u AaHuX. 3'€THaHHS 3 0a3010
nanux Redis Oyne 3aificHeHo 3a moromMororo 6i6morekn StackExchange.Redis.
- MOXHBICTh HACTPOITH YaC JKUTTS KEITy OKPEMO JIJIs1 KOKHOI CYyTHOCTI.
VYcranoBka docker Ha ocHOBHHMM cepBep, a Takox Ul Bizyamizatop
KOHTelHepu3aii Portainer.
- Hanucanusa Dockerfile Ta docker-compose.yml, ne Oyne omnncaHo OCHOBHY
KOH(DIrypairito po3ropTaHss KjiacTepa.
- TectyBanHs yacy BiAMNOBiAI Ta BIAMOBOCTIMKOCTI 3a JOMOMOTOK MpPOrpaMu
artillery, sika CTBOpIOBaTUME HABAHTAXKEHHS Ta B1JI0Opa)KaTUME CTaH CEPBICY.
KinmeBuMm pesynbrarom Mae OyTH 3HaAYHE TPUCKOPEHHS POOOTH CEPBICY HIISTXOM
PO3pOOKH MOAYJSI KEUTyBaHHS, a TAKOX MIJBUIIECHHS CTIMKOCTI 10 BIIMOBHU IUISIXOM

CTBOPEHHS KJIacTepa 1HCTaHCIB.

1.5 Bumoru 10 nporpamu a6o nporpaMHoOro BUpooy

1.5.1 Bumoru 10 QyHKIiOHAJTILHUX XaPAKTEPUCTUK

[TincymkoBuiA cepBic NIOBUHEH iATPUMYBATUCA HAaCTyITHUMH
(GYHKIIOHATBHUMU BUMOTAMM:
- Jlo cepBicy mae OyTH BUKOpUCTaHE KEUIyBaHHA AaHMX y 0asil JaHHUX

Redis;
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- Yac XKHUTTS CYTHOCTEH Mae€ HaJAIITOBYBAaTHCh y KOH}IrypamiiiHomy
daiini camoro cepicy appsettings.json;

- baza nmanmx Redis mae Oyt oOmexkeHa BukopuctanHsi RAM po 5
rira0amr.

- [Tonmituka 30epiranHs ganux y Redis moBuHHa OyTH HanaliToBaHa SIK
allkeys-lru, mo mnependayae BUOANCHHA  JaHUX, SKI  HaWMEHII  PIIKO
BUKOPHCTOBYIOTBCS MIPH CIPOO1 MEPEBULIUTH MAaKCUMAaJIbHUH MOPIT 10 ONEpaTHBHIN

mam'sTi.

1.5.2 Bumoru 10 ingopmaniiinoi 6e3nexku

Indopmariitna O6e3nexa 3a0e3medyeThcsi B MEPILy yepry O€3MEeKOor cepBepa,
HaJAIITyBaHHSM MpaB AocTyny Tibku it DevOps inxeHepa. CepBic 3axuIlieHUN
JWT tokenom ayrtentudikamii, a cepsep SSH 3'emnanusim. Docker 3axuinenuii
HaJIHHO 3reHepoBaHUM mapojeM. baza maHux 3akputa 30BHI 1 MIJKJIIOYEHHS /10 HEl
MO>KJIMBE JIMIIE JIOKAJIbHO BcepeauHi cepBepa. Came 3'€THAHHSA TaKOX 3aXHINCHE

napoJieM.

1.5.3 Bumoru 10 ckj1aay Ta napaMeTpiB TeXHIYHHX 32c00iB

Jlns migrpumku camoro cepsicy 1 docker opkectpartopa ta 6a3u ganux Redis
HaMm HeoOximHuii CepBep Ha 0a3i Ubuntu 18 abGo Oinbmie. Portainer moskHa
BCTAHOBJIIOBaTH OYJlb-Ky BEpCil0, TOMYy IO BCI #HOro Bepcli MIATPUMYIOTH
B1I0OpakeHHs KoHTeiHepiB docker. MiHiManbHa KUIBKICTh ONEPATUBHOI MaM'ATI
CyMapHO HE€ MOBHMHHAa OyTHM MeHmow HiDX 32 rirabaiitu. Ilpouecop mae OyTu
cepBepHoro Tuiy, Hampukian, Intel Xeon. [Ins camoro cepBicy Ham moTpiOHA
miatgopma dotnet SDK 6.0, BcTaHOBIIEHA HA cepBeEp.

Redis mae 6ytu Bepcii 5.0 abo HoBimoi. /o komm'toTepa, MO MiIKII0OYA€ThCS
BUMOTI HEMa€: Oy/Ib-IK1I KOMIT'IOTEP 3 MOXKJIMBICTIO miakatodeHHs no SSH 1 qoctyn

B MEPEXKY IHTEPHET.
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1.54 Bumornm a0 indopmanmiiHOi Ta  NpPOrpaMHoOi  cyMicHOCTI

Bepcii [13 mo MoxnMBOCTI MOBUHHI OyTH HaWaKTyaJlbHIIIUMH 3 MIATPUMKOIO
LTS. Portainer MokHa BCTaHOBIIIOBaTH OYIb-5Ky BEpCilO, TOMY IO BCl HOro Bepcii
OiATPUMYIOTh BigoOpaskeHHs KoHTelHepiB docker. [lns camoro cepBicy Ham
notpibna miardopma dotnet SDK6.0 LTS, BcTaHOBNIEHA Ha cepBep.

bekxenn dpeitmBopk ASP.NET core 6.0LTS API apxitekrypu. Y pa3i Ubuntu
HEOOX1THO KOPEKTHO HaJamTyBaTH GaepBoiut ufw s 6e3mexu Mepexi.

Redis mae 6ytu Bepcii 5.0 a6o HoBimoi. /o komm'torepa, 1m0 MiaAKIIOYaETHCS
BUMOTI HEMAE: OyIb-SIKUI KOMI'IOTEP 3 MOXKJIIMBICTIO NiAKIt04eHHs o SSH 1 noctyn B

MEpEXY IHTEPHET.
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PO3/11 2
MPOCKTYBAHHSI TA PO3POBKA ITIPOTPAMHOI'O MPOJAYKTY

2.1 ®yHKkUioHAIbHE NPU3HAYEHHS POTrpaMHu

@DyHKIIOHAJIOM JaHOi pOOOTHM € TpAIIOIOYUiA CepBIC, IO 3HAXOIUTHCS B
KJIacTepi 3 IEeKIbKOX 1HCTaHCIB Ha maTtdopmi docker, mpamroroua 6a3a nanux Redis,
sgka 30epirae B coOl JaHi, IO KEHIUPYIOThCS, a TaKoXX MOJIYJb CEpBICYy, IO
BIJINOBIJIA€ 32 3'€eqHaHHA 3 0a3zor0 jJaHuX Redis 1 CcTpykTypyBaHHS KEIIMPOBAHHMX
naHux. BiaMOBOCTIHMKICTh JTOMTOMOXKE HaM MPU BUXOJ1 3 JIaly OJHOrO 3 1HCTAHCIB
CEpBICY  TPOJOBKHUTH  POOOTH  HEMOMITHO JJig KIHIIEBOTO  KOpPHUCTyBaya,
OanancyBanbHUK HaBaHTaxeHHs docker stack cam posnopinse HaBaHTaXEHHS MIXK
1HCTaHCaMU 1 CIHIJIKye 3a iX craHoM 3aBiasku matepHy healthcheck: cepsic npu
nepexoni mo url /health Bignae indopmaliito mpo CBOO KUTTE3AATHICTh. Y IPABIIIHHS
opkecTpalliero Oyje 3aiiicHioBaTUCh y Portainer, TaM MOKHa HaJalTyBaTU KUIbKICTh
1HCTaHCIB, OOMEXHUTH pecypcHu cepBepa abo MEperisHyTH JIOTH KOKHOTO 1HCTAHCY

OKpEMO.

2.2 Onuc 3acTOCOBAHNX MAaTEeMATHYHUX METOIiB

MaremaTuyHa Mojesib po3poOKK TpeACTaBiIe€Ha HABKOJIO TeOpii WMOBIPHOCTI
BIJIMOBH CaMOTO CEpBICY, a TaKOX CEPEIHbOI0 MAaTEeMAaTUYHOTO 3HAYEHHS Yacy
BIMOBIII cepBicy. KirouoBoro nankoro € metpuka cepBicy APDEX, ska He TUIbKH
BiloOpakae WIBUIKICTh BIAMOBIAI, aje 1 4Yac JKUTTA cepBicy. DakTUYHO 1Ie
BCEOCSHKHUHN TIOKA3aTH KUTTE3IATHOCTI BCI€T CUCTEMU TIOYMHAIOYUN BiJl KEIIyBaHHSA 1
3aKIHYYIOUH BIIMOBOCTIHUKICTIO.

dopmyna qist obuncinenas APDEX:

NT

NS
APDEX = —2 (2.1),
N

Jc:

N - 3arayibHa KUIbKICTh BUKOHAHB III€1 OTIepariii;
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NS - kiIbKICTh BUKOHAHB 3 YacoM BiAryky Bijg 0 go T;

NT - KiIbKICTh BUKOHAHB 3 4acoM BIATYKY Bif T mo 4T.

Metonuka APDEX no3Bosisie iHTEpIpeTyBaTH OTpPUMaHi YHCIIOBI 3HAYCHHS
KoedirieHTa TepMmiHax sSKicHUX oriHoK. [ nporo mependadena Illkana APDEX,

sIKa MICTHTh TakKi Jiana3oHu 3HaueHb (Ta61.2.1):

Tabmums 2.1
IIkana APDEX
Jliarma3oHu 3HAYCHD Ominka
Big 0.00 o 0.50 HETPUUHSITHO
Bin 0.50 10 0.70 HE3a/I0BUTLHO
Bix 0.70 mo 0.85 3aJ0BUILHO
Bix 0.85 no 0.94 no00pe
Big 0.94 no 1.00 BIZIMIHHO

2.3 Onuc BUKOPHUCTAHOI apXiTeKTYPH Ta 1IA0JI0HIB NPOEKTYBAHHSA

[TatTepH mpoeKTyBaHHS 1€ TEXHIYHUM MPUHAOM, SKHM JOMOMAara€ BUPIIMIUTU
NeBHy mnpoOsiemy mpu po3poOii. [larTepHu TpyHTYIOTBCS Ha JOCBiAl MOMEPEIHIX
MOKOJIIHb PO3POOHUKIB Ta € OCHOBOIO SIKICHOTO Koay 21 cTomitra. Y HOTOYHOMY

MPOYKTI 3aCTOCOBAHI HACTYIHI apXITeKTypH1 naTtTtepau (puc.2.1):

3acTocoBaHi apXiTEeKTYpHI NAaTTEPHU

<+

Strategy One container Multi-stage CQS

Puc. 2.1. 3actocoBani apXiTeKTypH1 TaTTEPHH
[lepmuit matrepH - Strategy. Knacuunwuit mateps 3 kauru GoF 3actocoBaHuii y

dependecy injection ASP.NET core cepgicy (DI kiacy kenryBaHHsI B MO/IYJIi 3alUTY

nanux) (puc.2.2):
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Service Interface

implements

Service Impl

depends on

Component

is provided

Puc.2.2. ITarrepn — Strategy

Hpyruii matrepa - One container. [laTtepH TroBOpuUTH HaM TPO Te, MO OJUH

CEepBIC MOBUHEH OyTH HAa OJJHOMY KOHTEHHEp1 1 caM KOHTEHHEP HE MOBHUHEH MICTUTHU

OlJIBIIIe OJHOTO CEpBiCYy, TAK MU MOPYIIMMO MOXKJIHMBICTh MaclITaboBaHOCTI (pHC.

2.3):
Application Application Application
Container Container Container
|14
Kernel

Operating System (Host)

Hardware

Puc. 2.3. ApxiTekTypa KOHTeiHepu3aiii
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Tperiii marrepa - Multi-stage. Lleii marepH no3BoJisie 30MpaTH JOKEp oOpa3 y
KUTbKa €TariB 1 B pe3yJibTaTl B KIHIIEBOMY KOHTCHHEP1 3aJIMIIIA€THCS HalHEOOX1JHIIIIe
u1si poOOTH caMoro cepicy. OmnTuMizailis mam'sti — Iie Ty)XKe BOKIUBUN e€Tam y

KOHTeMHepu3aiii inppactpykrypu (puc.2.4):

Dockerfile

Development Testying Production
Big Image Size minimum Image
Size

Puc. 2.4. Multi-Stage build

UYerseprtuii marrepH — CQS. Cepsicu nmoOy0BaHi Ha OCHOBI YHUCTOT apXITEKTYpHU

i3 3acrocyBannusaMm CQS (command query separation) (puc.2.5):

4 )

Write Command Service i

—— data —> > i ]
Storage
Sync
Ul _

View N

—  dat i
ata Query Service 5 Read <

Storage

Puc. 2.5. Command query separation
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Bci mepepaxoBani Bullle MIA0JOHM Y€ CHUJIBHO TMOKPAIIWINA SIKICTh KOIY,

MMIBUIIMINA BIIMOBOCTIUKICTE 1 MacIlITaO0OBaHICTh BC1€] CUCTEMHU.

2.4 Onuc BUKOPUCTAHUX TEXHOJIOTiH Ta MOB NMPOrpaMyBaHHs

Jns migHATTS BCIX CepBICIB OyJIo 0OpaHO CEpBEpHY OIMepalliiHy CHCTeMY
Ubuntu 20.04 LTS. BcranoBneno 3 o]iliiiHOro caiiTy Ha BIpTyaJbHYy MAalllHY
dedicated cepBepa y narta-ientpi. Ha Hei Oyno BctanoBieHo docker 3 odirtiiftHOTO
pemno3utopito, mwiathopmy po3podku dotnet SDK, 6a3y manux MySQL, 6a3y nanux
Redis.

Redis HanmamToBanuil Jyisi BUKOPUCTAHHS y BHYTPIIIHIN Mepexi yepe3 KOH)Ir
/etc/redis. MySQL nanamroBana udepe3 koHpir /etc/MySQL. 3a ocHOBY cepBiciB
B3SITO MpAIlIOI0Uy CEepBICHY 1HGPACTPYKTYypy KOMIIaHIi, sika OyJjia JOOMpalioBaHa, B
TOMY YHCJI 1 TiJBUILIEHO BIAMOBOCTIHKICTB.

Hacamnepen Oyno ctBopeno Dockerfile 1 docker-compose.yml ¢aitiin. B Hux
3a3HAYEHO SIK MPaBUJILHO OyJyBaTH KOHTEHHEp, 1 HABITH CTPATEris PO3rOpTaHHS 1
noBeliHKa Tpu BiaMoBil. Ckauanuit Portainer 1 3amyiieHuil y KOHTEiHepi, Temep
CIIOCTEpIraTH 3a MPaIOI0YMMHU KOHTEWHepaMu Ta 3abe3nedyBaTH OOCIyTrOBYBaHHS

ctajo Habararo 3py4Himie. Cmiucok KOHTeHHepiB (puc.2.6):

Container list & O admin

Containers F.my account. B log.out

i

P

¥ LOCAL & Containers @ Columns %¥ Settings
Dashboard @
Zplates < | | | I | + Add container
S =
Q Sear'ch‘.‘
a
Containers & State 12 uick
[0 Name Y' Q R Stack Image Created
Images - Filter actions
works = . /
Networks L] [] telemart-staging telemart_tel... m E O telemart-staging registry.telemart.ua/telemart.telegram:1.0.0.2 2022-03-1
-
N telemart-staging telemart _fis.. EO telemart-staging registry.telemart.ua/telemart.fiscal:1.0.0.8 2022-02-2
]
F 1 D telemart-staging telemart_tel... m E O telemart-staging registry.telemart.ua/telemart.telegram:1.0.0.2 2022-02-2
=
telemart-staging telemart cat... BE O telemart-staging registry.telemart.ua/telemart.catalog:1.41.0.360 2022-02-2
ging ging gistry E
o O telemart-staging telemart pri.. ([l B © telemart-staging registry.telemart.ua/telemart.prices:1.0.0.1 2022-02-%
Environments v O telemart-staging telemart cat.. [[Lg@ B @ & >_ telemart-staging registry.telemart.ua/telemart.catalog:1.41.0.373  2022-04-C
Registries =
telemart-staging_telemart_cat.. B O & > telemart-stagin registry.telemart.ua/telemart.catalog:1.41.0.373  2022-04-¢
ntrenticatonioss D [ sing =3 sing _registry 9
Settings - [0 telemart-staging_telemart_tel... m B O » >_ telemart-staging registry.telemart.ua/telemart.telegram:1.0.0.2 2022-03-2
telemart-staging _telemart_tel... s >_ elemart-staging registry.telemart.ua/telemart.telegram:1.0.0. -03-Z
I tagi tel t tel | 2. tel. t-staging isti Iy t /tel t.tel 1.0.0.2 2022-03-2

Puc. 2.6. Ciucok KOHTEHHEPIB
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KoHteitHepn CTBOpeHI B MOABIMHMX pEIUTIKAIISAX, IO J03BOJISIE HE BIACTH
CHUCTEeM1 y pa3l BIJIMOBHM OJHOTO 3 cepBiciB. [loyiThka po3ropTaHHs MIATPUMYE
nepeBipky ctany no url /health i zero downtime integration.

KoxxeH koHTelHep MiATpUMYy€ BEpPCIOHYBaHHS 1 30epiraeTbCcsi B IMPHUBATHOMY
registri docker. Lle pimeHHs1 103BOJIsIE BUTAHO BIAKOYYBATH peii3 Y pasi MOMHIIOK Ta
0e3 3aTpUMOK I KOpHCTyBada. TakoX ycepeanHi KoHTelHHepa 30epiraloThes JIOTH 1
3aBASKH 1IbOMY JIETKO 3HAXOJUTU OYJib-sIKI HECIIPABHOCTI Ta ONEPATHUBHO pearyBaTH
Ha HUX.

BiamoBocTidikicTs 1 zero downtime integration Oyja HpOTECTOBaHA 3aBISKH
HABAHTAXXYBaJbHOMY TECTyBaHHIO 3a jomomMorow Artillery.io: mig wac pemnizy
CTBOPIOETHCS] HABAHTAXKEHHS HA CEPBIC 1 MOXHA CIIOCTEPITraTH, 1110 HE OJIMH 3aIUT HE
OyB BTpauenmii 3aBnaku cuctemi docker stack deploy, sika mepemukae Tpadik Ha
HOBUHM CEpBIC TUIbKM IMICIs OOpPOOKH OCTaHHBOIO 3alUTy. 3arajbHa 1HQOpMAaLis
11010 Kiaicrepy (puc.2.7):

@ Environment info

Environment local # 6 E%32.6 GB - Swarm 20.10.11
URL /var/run/docker.sock
Tags -

B Go to cluster visualizer

e Stacks . Services

33 12 healthy () 17 running 9-| ¢ 22.7GCB
& 0 unhealthy () 11 stopped

Containers Images
e Volumes e Networks

Puc. 2.7. 3aranpHa iHbOpMAaIlis MO0 KIaicTepy

Takox anminicTpyBanHs docker 0OTOUEHHSI MOKHA 3/IIMCHIOBATH O€3MOCEPEIHBO
yepe3 TepMiHal JIIHYKC, 6 MU 0aulMO CHHUCOK YCIX aKTHBHHUX KOHTEHHEPIB, HAa3BY

obpa3y Ta craryc (puc.2.8):
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:~$ docker ps
CONTAINER ID IMAGE COMMAND CREATED STATUS
RTS NAMES
ecdb6c78950c  registry.telemart.ua/telemart.catalog:1.41.0.373 "dotnet Telemart.Cat.." 7 days ago Up 7 days (healthy)
/tcp telemart-staging_telemart_catalog.1.dkhkzlxdmri88voqefoned8v2
a6332d6cdfae registry.telemart.ua/telemart.catalog:1.41.0.373 "dotnet Telemart.Cat.." 7 days ago Up 7 days (healthy)
/tcp telemart-staging_telemart_catalog.2.wgzep@gsib5gi3wzwmxsyzlhi
17568b316936 registry.telemart.ua/telemart.telegram:1.0.0.2 "dotnet Telemart.Tel.." 2 weeks ago Up 2 weeks (healthy)
/tcp telemart-staging_telemart_telegram.1.z69jfuu7upbkpnstt3eh@3bu®
c255f59%ea2c2 registry.telemart.ua/telemart.telegram:1.0.0.2 "dotnet Telemart.Tel.." 2 weeks ago Up 2 weeks (healthy)
/tcp telemart-staging_telemart_telegram.2.d2bn@a9khu3ju52exivls75w3
ab3254bad239 registry.telemart.ua/telemart.main:1.61.0.1834 "dotnet Telemart.Ser.." 2 weeks ago Up 2 weeks (healthy)
/tcp telemart-staging_telemart_main.1.xotuuqgo6pf5c7uoe6hpitrli
00382b76faba registry.telemart.ua/telemart.fake:1.0.0.22 "dotnet Telemart.Fak.." 2 weeks ago Up 2 weeks
/tcp telemart-staging_telemart_fake.1l.kd4nd9zn8r5w29m7odb3qxplzg
49160820346 registry.telemart.ua/telemart.fiscal:1.0.0.8 "dotnet Telemart.Fi 2 weeks ago Up 2 weeks (healthy)
/tcp telemart-staging_telemart_fiscal.1l.73gbzteesvixjoj6ifyzagowl
7d2d843545b4  registry.telemart.ua/telemart.identity:1.0.12.1 "dotnet Telemart.Id 2 weeks ago Up 2 weeks (healthy)
/tcp telemart-staging_telemart_identity.1.o0gi2x4bh8tlew7dwkhcexrfSw
cacce@db76ad registry.telemart.ua/telemart.report:1.0.15.1 "dotnet Telemart.Rep.." 2 weeks ago Up 2 weeks (healthy)
/tcp telemart-staging_telemart_report.1.9comxcwwev65348npzrzn9ffu
83dl1l6e2e26a registry.telemart.ua/telemart.report:1.0. "dotnet Telemart.Re 2 weeks ago Up 2 weeks (healthy)
/tcp telemart-staging_telemart_report.2.jgkldoq31i8d266z43srxxrvx
6cde3e9c9f07 registry.telemart.ua/telemart.fiscal:1.0.0. "dotnet Telemart.Fis.. 2 weeks ago Up 2 weeks (healthy)
/tcp telemart-staging_telemart_fiscal.2.ufirpadfpkeuklvtnwSlzrdmz
553b22492649 registry.telemart.ua/telemart.prices:1.0.0. "dotnet Telemart.Pri 2 weeks ago Up 2 weeks (healthy)
/tcp telemart-staging_telemart_prices.2.n760j90gtu6pubkng5x525jse
al22d24712a9 registry.telemart.ua/telemart.prices:1.0.0. "dotnet Telemart.Pri.." 2 weeks ago Up 2 weeks (healthy)
/tcp telemart-staging_telemart_prices.1.ylid6awdvnu39x717pu6tjuyl3
871580¢99¢5¢ loicsharma/baget:latest "dotnet BaGet.dll" 4 weeks ago Up 2 weeks
0.0.0:5555->80/tcp, :::5555->80/tcp baget_server
auy318e592804  portainer/portainer-ce:latest "/portainer" 2 months ago Up 2 weeks
00/tcp, 9443/tcp, 0.0.0.0:9000->9000/tcp, :::9000->9000/tcp  portainer
51d2f65ea63a postgres:latest "docker-entrypoint.s.." 2 months ago Up 2 weeks
0.0.0:5500->5432/tcp, :5500->5432/tcp baget_postgres
23849241169e  registry:2 "/entrypoint.sh /et 6 months ago Up 2 weeks

Puc. 2.8. Cniucok B JIIHYKC yCIX aKTUBHUX KOHTEHHEPIB, HA3By 00pa3y Ta CTaTyc

Docker registry 3amymieHuil JOKaJdbHO Ha caMid CHCTEeM1 JIIHYKC 1 3aBISKA
IbOMY MH JOCSAraeMO OUIbIIOl MPOJYKTUBHOCTI Ta MEHIIMX BUTpaT Ha
1H(PaACTPYKTYypy, OCKUIbKM cTaHaapTHe pimeHHa DockerHub crtae nmnmatHum nms
KOMEPIIIHHOT pO3poOKK. AAMIHICTpallisi perictpoMm 3iailicHioeTbes uepe3 API
iHTepdeiic 1 MM MOXeMO Oe3nocepeHb0 3 Opay3epa 3alpoCUTH CIUCOK BCiX

KOHTEWHEPIB /i1 KOHKPETHOIO CepBicy 3a Ha3Boro (puc.2.9):

{"name":"telemart.main","tags":

["1.61.0.7","1.61.0.1894","1.61.0.1919","1.61.0.1947","1.61.0.1884","1.61.0.1923","1.61.0.1913","1.61.0.1879","1.61.0.1926","1.61.0.6","1.
,"1.61.0.1873","1.61.0.1928","1.61.0.16","1.61.0.20","1.61.6.24","1.61.0.1917","1.61.0.1933","1.61.0.1895","1.61.0.1945","1.61.06.5","1.61.
22","1.61.0.1866","1.61.0.1837","1.61.0.1942","1.61.0.19","1.61.0.1880","1.61.0.1920","1.61.0.1938","1.61.0.1839","1.61.0.1889","1.61.0.1¢
e","1.61.0.11","1.61.0.1911","1.61.0.1869","1.61.0.1906","1.61.0.1882","1.61.0.15","1.61.0.1881","1.61.0.1833","1.61.0.8","1.61.0.1876","1

1.61.0","1.61.0.19067","1.61.0.1871","1.61.0.1925","1.61.0.1914","1.61.0.1868","1.61.0.1969","1.61.6.2","1.61.0.1829","1.61.0.1941","1.61.¢
.©.1893","1.61.0.1888","1.61.0.1937","1.61.0.1831","1.61.0.12","1.61.0.1921","1.61.0.1903","1.61.0.1824","1.61.0.1826","1.71.0","1.61.0.1¢
©9.1838","1.61.06.1832","1.61.0.1875","1.61.8.1939","1.61.0.1883","1.61.0.21","1.61.8.1877","1.61.0.1865","1.61.0.3","1.61.0.1834","1.61.0.1

Puc. 2.9. Crincok BCix KOHTEHHEPIB [ KOHKPETHOTO CEPBICY 3a HA3BOIO

3a3HauuMo, 10 4Yepe3 Oe3mepepBHY IHTErpaIliio0 KUTBKICTh 00pa3iB 3 HOBHUMH

BepCisIMU O€3MEepepBHO 3pOCTa€, TOMY IO Ha KOXHY BEpCil0 JUIs CepBicy
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CTBOPIOETHhCS HOBHMI 00pa3 1 3amucyeTrhcs B npuBaTHuM docker registry. Ile Oymo
BUPIIICHO NUIIXOM HamucaHHs scheduler daitmy 31 CKpumnToM, SIKHH perysiasipHO
OYMIIIA€ 3acTapiyii Bepcii KOHTEHHEpIB, a IpU HEOOXIAHOCTI iX MOXKHaA Oyjae 3HOBY
310patu B CI/CD oTOueHHI.

Perikariss K0XHOTO cepBicy 3IIMCHIOEThCS crodaTky depe3 (aitn docker-
compose, aje KUTbKICTh PEIUTIK 3aBXIW MOYKHA 3MIHWUTH 4Yepe3 TepMiHai abo uepes

Ul inTepdetiic B mopraiinepi (puc.2.10):

0 » Namel: Stack Image Scheduling Mode

[0 > telemart-staging telemart_catalog telemart-staging registry.telemart.ua/telemart.catalog:1.41.0.373 replicated 2 / 2 [ Scale
[0 » telemart-staging_telemart_fake telemart-staging registry.telemart.ua/telemart.fake:1.0.0.22 replicated 1 / 1 I Scale
[0 > telemart-staging telemart fiscal telemart-staging registry.telemart.ua/telemart.fiscal:1.0.0.8 replicated 2 / 2 I Scale
[0 » telemart-staging telemart identity telemart-staging registry.telemart.ua/telemart.identity:1.0.12.1 replicated 1 / 1 I Scale
[0 > telemart-staging telemart_main telemart-staging registry.telemart.ua/telemart.main:1.61.0.1834  replicated 1 / 1 ] Scale
\:l > telemart-staging telemart_prices telemart-staging registry.telemart.ua/telemart.prices:1.0.0.1 replicated 2 / 2 [ Scale
[0 > telemart-staging telemart report telemart-staging registry.telemart.ua/telemart.report:1.0.15.1 replicated 2 / 2 I Scale
D > telemart-staging telemart telegram telemart-staging registry.telemart.ua/telemart.telegram:1.0.0.2  replicated 2 / 2 [ Scale

Puc. 2.10. Ul intepdeiic B mopTaitHepi

[Ipu perikyBaHHI BaxJIMBO 100 Yyci cepBicu MiATpUMYyBanu stateless
apXITEKTYPY , OCKIJILKH 3alUTH Y MeXaX OJHIET cecii MOXKYThb OyTH pi3HI perunKu. Y
MOEMY BHUIIQJIKy MEH1 aoBenocs BuHecTu cxoBuile SignalR konnekTiB B Redis
CXOBHMIIIE, TaK SK OJWMH KOPHCTYBad 3 OJIHUM KOHEKTOPOM MOKE BHUIIAJKOBO
MIJKITIOYaTUCS IO PI3HUX PeIUIiK 1 e He TOBHHHO JIaMaTH Oi3HEC ITOBEIIHKY
CHUCTEMU.

TakuMm 4MHOM 3a3HAYMMO, IO PINIEHHS MOKa3ano cede HaAIHUM, TOTOBUM J0
KOMEPIIIITHUX HaBaHTaXEHb 1 CIIPaB/Il MMABUIIUIIO CTIHKICTh /10 BIIMOBH BiJl CUCTEMHU
3a (paKTOM, a HE Ha CJIOBaX.

[[loqo xemnryBaHHs, TO KEIIyBaHHS € BaXJIMBUM (HAaKTOPOM  ITiIBUIIICHHS
IPOYKTHBHOCTI OyIb-sKOTO cepBicy. Moro peamisamis BinOymack 3a JOINOMOTOIO

HAJIHOTO Ta MEePEeBIPEHOT0 YacoM pIIIeHHS: In-memory 0a3a nanux Redis.
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Cnouatky OyJIO BCTAaHOBJICHO OCTaHHIO JOCTYMHY Bepcito 6.2.2 13 odiriiiHoro
caiity Ha Linux cepep. Oco0aMBO BaXJIMBO HAroJOCHUTH Ha BaXKIIMBOCTI TeHeparlii
0€3MeuHOro Maposis s MiJABUIICHHS CTIHKOCTI 10 3710MY.

Y cucremi linux koHdirypamiiHuii = ¢dain  3HAXOAUTHCS HA  HUIAXY
/etc/redis/redis.conf, TaM MO)XHa HaJaIITYBaTH BCIO HEOOXITHY MOBEMIHKY O0asu
nanux Redis , micie 30epirannsa nanux 1 kiactepusamniro. O6epeMo HalamTyBaHHS
allkeys-lru mmst Toro, 100 y pasi 3alOBHEHHS MaKCUMAaJIbHO JOIMyCTHUMOI Meki Redis
BU/JIAJISIB HAMEHIIT BUKOPHUCTOBYBaHI KITHOUI.

Takox BaXJIMBO BKa3aTH MaKCUMAaJIbHY KUIBKICTh MaM'sTi 32 023010, OCKUIIBKH €
PHU3HUK BUKOPHCTOBYBATH BCIO JOIYCTUMY MaM'sTh CUCTEMHU ab0 MPOCTO BUTPATUTH
Oararto rpouei y XMapHOMY pIlIEHHI.

AJIIMIHICTpYBaHHS camoro 0a30l0 3pydHO 3iilicHIoBaTH 4epe3 Another redis
desktop manager, 1e O€3KOINITOBHE pIlIEHHS 3 BIAKPUTUM Kojom (puc.2.11),

KOHHEKTH (puc.2.12):

& Memory

Ll Key Statistics

Puc. 2.11. Another Redis desktop manager

Hns Toro, no6 Hamn cepBic Mir 3Beptatucs B Redis OyB HamucaB KIIIEHTChKHIMA
KJac JUIsi BUKOHAHHS 3amuTiB y Oasy, moOyaoBaHuid Ha 0a31 nuget makeTy
StackExchange.Redis, BaXJIuBUM acneKTOM HANMCaHHS KJACYy KIII€HTA € KOPEKTHa
peectpanist B Dependency injection Ta BUKOPUCTaHHS ACUHXPOHHUX 3alMTIB IS

TOT0, I0O ONTHMI30BAHO BUKOPHUCTOBYBATH ITyJI TOTOKIB.
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Telemart Beta

DBO

= TAG_AdditionalService
TAG AdditionalSenice:28
TAG_Additional5Service: 72
TAG_AddmionalService: 73
Bm TAG_Category

I TAG_Feature

B TAG FeatureProduct

B TAG_FeatureValue

B TAG _Product
ConnectedClients

Puc. 2.12. Kounexktu

3pa3ok camoro kiacy HaBeneHo y [omatky A y ¢opmaTi KOIy, aKIEHTYEMO

yBary Ha rojioBHuX acrnekrax. Konrpakr ke npoBaiiaepa (puc.2.13):

cancellationToken) ;

Key, T Value)> Ge

values,

Puc. 2.13. KonTpakT ke npoBaiiaepa
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Bci knmacu BOy10BY10ThCSl B cepBic uepe3 Dependency Injection 3a qomomororo
CTpaTerii marTepHa i caMe 3aBASKU I[bOMY MU MOXKEMO BHKOPHCTOBYBATH OyIb-AKY
0a3y JaHMX SK Kelml [poBaifepa, MNPOCTO 3aMIHMBIIM 3B'A3KYy KIJIAciB Yy

KoH(pirypaiiitHoMy Kiaci mpoekty Startup.cs (puc.2.14):

cancellationToken)

se database = GetDatabase ancellationToken);

value = database.String

value == CNull

Puc. 2.14. Meton oTpuMaHHs JaHUX 3 KEIIy

MeTton acMHXpOHHHMI 1 He OJIOKy€e MOTIK MiJ 4Yac 3aTPUMKH MEpexi MiJ 4Jac
3BepHEeHHs B Redis. Y pa3i moMuiku caMa NOMMIIKA JIOITYEThCS, alleé HE BIUIMBAE Ha
MOBEIHKY CUCTEMHU, 1 SIKIIO MIOCh TPAMMIIOCS 3 HAIIOI 023010 MU MPOCTO 3aMUTAEMO
JTaH1 3 OCHOBHOT'O CXOBMIIIA.

Meton crtBopeHuii sk (Generic, 3aBASKH YOMY MH BHUPIIIYEMO IpoOIIeMy
OOKCHHTY Ta aHOOKCHHTY, a SIK BIJJOMO II€ Ty’K€ PECYpPCOMICTKI omepariii, a B JaHOMY
BUMAJKY IIBUKICTH BIAMOBIII € KJIFOUOBUM (haKTOPOM.

Redis € BHCOKOMPOIYKTHBHOIO 0a3010 JaHUX, SKa i/1€aJbHO MIAXOAUTH IS
KeIIyBaHHs JaHUX. Bce 11e 3aBasKy ToMy, 1O JaHi 30epiraloThCsi HE Ha )KOPCTKOMY
JIMCKY, a B oriepaTuBHIN mam'sati. Cam ko 0a3u JaHUX JyKe SIKICHO ONTHUMI30BaHUM

Ta Harmmcanui moBoro C.
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Linux cepBep nmouatkoBoro piBHs miarpumye 6auspko 100000 SET 3anutiB B
CEKYHTY.

[HBamigarmis kema peanxizoBaHa 3aBISKH MEXaHI3My TETyBaHHS CYTHOCTEH Ta
3anexxHocte. Cam mporiec 1HBaIIAHOCTI B1IOyBaeThes 3aBasiaku MexaHismy EF core
ChangeTracker, sikuii cinigkye 3a 3MIHEHUMH CYTHOCTSMU. TeryBaHHSI 3a71€KHOCTEN
s inBamganii (Puc.2.15):

UbuntuVB
TAG_Category:1849

telemart_beta = ‘

DBO T ‘

3 Value
B (3) TAG_AdditionalService 1D (Total: 4)

& (7) TAG_Category

TAG. Category:1155 1 ProductCategory:173275
TAG_Category:1166

TAG_Category:1678 2 ProductCategory:61558
TAG_Category:1849

TAG_Category:2180 3 Proc
TAG_Category:2213

TAG_Category:534

] TAG_Feature

i TAG_FeatureProduct

I8 (181) TAG_FeatureValue

8 (56) TAG_Product

gory:380526

ProductCategory:86108

Puc. 2.15. TeryBaHHs 3ajie)KHOCTEN 7151 1HBaUT1 AaIli

2.5 Onmce cTpyKTYpH NpPOrpaMu Ta ajJropuTMu i pyHKIionyBaHHs

Cama nporpama € BEJIUKUM KOMEPIIIHHUM PIIEHHAM JIsl O13HECY 3aCHOBAaHE Ha
MIKPOCEPBICHII apxiTeKTypi. Bcl mociayru po3BepTaroThes 3a JOMOMOTOK0 TEXHOJIOT 1T
KOHTeMHepu3ailii Ta opkectpailii docker-compose. Jlerke macimraOyBaHHS 1HCTAHCIB
JIO3BOJIIE 3MIIHUTHA CTIMKICTh JO0 BIJIMOBH 1 MIJIBUIIUTH TPOMYCKHY 3JaTHICTh
KOYKHOT'O CEpBICY B IIIJIOMY.

Peni3z BimOyBaeTbest 3a nmomomororo komanau docker stack deploy, mpore
HeoOX11HI KOoHirypamii penidy, moBeAiHKU cepBicy, healthchekiB BkasyroThcs B
KoHpirypaniitnomy ¢aiim docker-compose.yml.

[IpuckopeHHs pOOOTH CEPBICIB TAKOX 3IACHIOETHCS 3a PaXyHOK 0a3u JTaHUX
Redis, sika 30epirac B mam'sTi kem fgaHi. AjmiHicTparlis iHQpacTpyKTypu
3MIACHIOEThCS 3a paxyHOkK Another redis desktop manager nns 6a3um naHux Ta

Portainer qyist yripaBiaiHHS KOHTEHHEPHU3AII€IO.

30



Redis Moke BUKOPUCTOBYBATHCS 3 PIIICHHIMH MOTOKOBOI Mepeaayi, TAKUMHU SK
Apache Kafka i Amazon Kinesis, sik CXOBHIIA JaHUX y TTaM'sT1 171 300py, 00OpoOKH
Ta aHai3y JaHWUX y PEKHAMI peaJbHOTO dYacy 13 3aTPUMKOI0 Ha PIiBHI YacTOK
MuticekyHau. Redis — ineanpHuii BUOIp A9 aHATITUKH B PEKUMI PEaJIbHOTO Yacy B
TaKUX MPUKJIaAaX BUKOPUCTAHHS, SIK aHATITHKA Y COILIAILHUX MEpPEKax, peKIaMHUN

TapreTUHr, nepcoHamizamis koHTeHTy Ta loT. Anroputm 6a3su nmanux Redis (Puc.

2.16):

redisServer

db
\db[O] db[1] | db[2] | ... db

dbnum 16

redisClient

db

Puc.2.16. Anroputm 6a3u nanux Redis

2.6 OOrpyHTYBaHHS Ta OpraHizailisi BXiTHUX Ta BUXiJHUX JaHUX MPOrpamMu

BximHuMu nmaHMMH € 3alUTH  KOPHUCTYBadiB J0 cepBiciB. Bci 3amutm
HaJCUIIAOThCs 10 cepBicy 3a ponomororo REST ab6o gRPC cranmaprtiB, Takox y
NeSKNX BUTAIKax MOXIUBUN (peiimBopk SignalR mns realtime xomynikarii. Yci
BXIJIHI JJaHUM OOpPOOJSIOThCA CepBiCaMU , MEBHUMH PO3paxyHKaMH BUXOASYH 3
1H(popmarlii 3 6a3u JaHuX.

Buxigni nmani Oynum moxaumdikoBaHi B XOAl TMpaBOK, Bcs Oi3HEC JIOTIKa

3aydmmiiacs 0e3 3MiHW. 3MiHM OyJiM CXWJIbHI JIO0 BHUKJIIOYHO BiJAMOBOCTIHKOCTI
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1H(paCTPYKTYpH Ta MIBUIKOCTI BIAMOBIAL BiJ camoi 6a3u. [IIBuAKICTh BiAMOBIAL 6a3u

nanux (Puc.2.17):

pass-100.json - 380 bytes

- Rate - Average latency
100000 04
75000 0.3
g
® £
§ 50000 0.2 Py
g
s
25000 0.1
0 < 0
N J . o
%?, \\Qgﬂ ) \90‘ o ¢ e’b\‘ (\obs (f.v\\\ \\5 .
390\“\ . g C‘)?’ . ) .9\\ - »a‘(’b » ‘(Z\\\ 9\ 6

°

Puc. 2.17. UIBunkicTe Bignosiai 6asu nauux Redis

2.7 Onuc po3pod6.,1eHOro MPOrpaMHOro NPoOaAYKTy

Po3poOnieHi pimieHHs 3HAYHO MPUCKOPUIIM poOOoTy Oi3HEeCy Ta UyHHICTb
iHTepdeiicy. BilIMOBOCTIHKICTh J03BOJIMJIA Y MOMEHTH IIKOBOTO HABaHTAKEHHS
YTPUMYBATH MPaLE3IaTHICTh YCIX IHPPACTPYKTYpH 3aBASKH PO3MOALTY 3aMUTIB MIX
1HCTaHCaMU.

KemryBanus B 6a3i nanux Redis q03BoSMIO NprucKOpUTH BiMOBIAb Bl CaMOTO
CepBICYy, 3HU3UBIIM cepeaniit yac 3anuty 3 300 go 100 MimicexyHI.

MOoXIUBICTh KepyBaTH KOHTEWHepamu 3Ha4HO crpoctwio mporec CI/CD,
3aBJISIKA BBEICHUM devops MpakThKaMm 30UTHIIMIACS YacTOTa Pei3iB, 1 yHI(IKOBAHO
TECTOBE Ta cepeloBHIle po3poOku production ceppepa, IO CHPHUSIO 3MEHIICHHIO

KIJIBKOCTI OAaris.
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Peni3 31miMCHIOEThCS Temep OJHUM HATHCKAaHHSIM KHOIIKH, a BIJAKaT y pasi
HeB/Jaul BiAOyBaeThCs aBTOMATHYHO, Koiu docker-compose po3symie, mo /health

nepeBipKa Mpare3gaTHOCTI CepBICy HE BiIMOBIAAE.

2.7.1 BukopucraHi TexHiuHi 3acoou

[Tiz yac po3poOku OyaM BUKOPUCTaHI Taki TEXHIYHI 3aCO0U:
Jlnst po3poOKu:

1) TIpouecop AMD Ryzen

2) O3Y 32106

3) Binecoxkapra AMD GeForce
4) SSD 512 rirabait

Jist cepBepa:

1) x2 Intel Xeon

2) O3V 128 rirabair

3) x2 HDD 100016

4) x2 SSD 512 rirabaiit

2.7.2 Buxopucrtani nporpamHi 3acoou

Jnst po3poOku Oyno BHKOpHCTaHO omnepauiiiHy cucremy Linux Ubuntu,
1HTerpoBany crpeny po3pooku Rider, Another Redis Desktop Manager, Portainer ans

OpKecTpalrlii.

2.7.3 BUKJIMK Ta 3aBaHTaKEeHHS MPOTrpaMu

3aBaHTa)KEHHS TPOTPaMH B KJIACUYHOMY CEHCI CJIOBa HEMOXKIIMBE, OCKUIBKH
nporpaMa € KOMEpUIMHMM MPOAYKTOM, caM pelli3 BIIOYBAa€TbCs 3a JOMOMOIOIO
koMmanau Linux docker stack deploy, micis 4oro HOBI KOHTEWHEpU aBTOMATHYHO

PO3TOPTAIOTHCS HA CEPBEPI.
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2.7.4 Onuc intepdeiicy kopuctyBaua

InTepdeiic  kopuctyBaua € iHTepdeiic opkectpamii  Portainer, aus
aamiHicTpyBaHHs 6a3u ganux Another Redis desktop manager, Takox y cam cepBic
MOJKHA 3alTH UI YIpPaBIiHHSA Oe3mocepeanbo depes linux tepminan. Another redis

desktop manager (Puc.2.18):

UbuntuVB

8 Stats

telemart_beta

DBO + New Key

TAG_AdditionalService

TAG_Category
TAG_Feature
TAG_FeatureProduct

1) TAG_FeatureValue
TAG_Product

load more

Ll Key Statistics

Puc. 2.18. Another redis desktop manager

Portainer (Puc.2.19):

Dashboard & Portainer support €@ admin
Endpoint summary A .my.account ®logout
¥ LOCAL @ Endpoint info
Dashboard N
Endpoint local #1 X2 GB - Standalone 19.03.5
App Templates L 4
URL /var/run/docker.sock
Stacks in
Tags

Containers

Images

B m M

Networks

1 2 % 2 running
Volumes & = *® 0 stopped
Stack Containers

Events

i O

©0O0

Host

Extensions

3 @ 3348 MB O
Images Volumes

&

Networks

Users

Endpoints

Registries

B w <« @

Settings

Puc. 2.19. Portainer
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PO3/1]I 3
EKOHOMIYHIM PO3I1I

3.1 Po3paxyHOK TPYJAOMiCTKOCTI Ta BAPTOCTi pO3POOKH MPOTrPAMHOI0

NPOAYKTY

[TouaTkoB1 madi HaBeneH B Ta0OuLl 3.1:

Tabmums 3.1
IHouaTKOBI JaHHI AJ151 pO3PaXyHKY TPYAOMICTKOCTi Ta BAPTOCTI PO3pO0KHU
CxuazioBi 3HaYEeHHA
nependadyBaHe  umciao  omeparopis | 2000
nporpamu
KOe(DIIIEHT CKIaIHOCTI IPOrpamMu 1,3
KoedilieHT Kopekiii mporpamu B xoxi ii | 0,07
pO3poOKHU
roJIMHHA 3apo0iTHA IJ1aTa IporpamicTa 300 rpu/ron
KoedilieHT 30iTbIIeHHs BUTpaT mpari | 1,2
BHACJIIIOK HEJOCTATLHOTO OIUCY 3aj1a4l
koedimienT kBamidikaiii mnporpamicrta, | 1,1
0OyMOBJIEHUH B1J] CTaXy poOOTH 3 JaHOI
CHEIiaJIbHOCTI
BapTicTh MamuHo-roguan EOM 13 rpu/ron

HopmyBanns mpami B mporieci crBopeHHs [13 1CTOTHO yCKilaHEHO B CHITY

TBOPUYOTO XapaKkTepy Mpaill mporpamicra. Tomy TpyIoMicTKICTh po3poOku [13 moxe

OyTH po3paxoBaHa Ha OCHOB1 CUCTEMHU MOJIEJIeH 3 P13HOIO TOYHICTIO OLIIHKHU.

TpynomicTtkicts po3podku [13 MoxkHa po3paxyBatu 3a ¢popmysoro 3.1:

t=t,+t, +t, +t, +1, +1, momuno-

TOJIMH,
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ne
, — BUTpPATHU Ipall Ha MIArOTOBKY M OMNMC IOCTaBJIEHOI 3adaul (IpUilMaeTbCs
50);

t, — BUTpATH TIparli Ha JTOCIIPKCHHS aJlTOPUTMY PIIIEHHS 3a/1a4i;

t, — BUTpATH Ipalli Ha pO3pOOKY OJIOK-CXEMHU AITOPUTMY;

t, — BUTpATH Ipalli Ha IporpaMyBaHHsI 10 TOTOBIH OJIOK-cXeMmi;

t .. — BUTpaTH Mpalli Ha HaJaropKeHHs nporpamu Ha EOM;

t, — BUTpaTH mpaill Ha MATOTOBKY JTOKYMEHTAILIIi.

CkI1aioB1 BUTpATH Mpalll BU3HAYAIOTHCS YEPE3 YMOBHE YUCIO onepartopiB y 113,
SIKE€ PO3POOIIAETHCS.

YMoBHE uncIio oneparopis (miamnporpam) (popmymna 3.2.):

Q=qC-(1+p), (3.2)

ne q — nependaugypane uuciio oneparopis (2000);
C — xoedimienT ckiaaaHocti mporpami (1,3);

p — koe(ilieHT Kopemsuii mporpamMu B Xoi ii po3pooku (0,07).

Q = 2000-1,3-(1+0,07) = 2782;

Butpatu npaiii Ha BUBYEHHS ONUCY 3a7aul tM BU3HAYAETHCA 3 ypaxyBaHHSIM
YTOYHEHHS Onucy 1 kBaiidikalii nporpamicta (popmyina 3.3):

Q-B

u = m, JJFOIUHO-TOANH (33)

ne B — xoedirieHT 301IbIICHHS BUTPAT Tpalll BHACTIIOK HEIOCTATHHOTO OMHUCY
3anaui (1,2);
K — koedimienT kBamidikalii nporpaMmicra, oOyMOBJIEHHI CTaxkeM pPoOOTH 3

naHoi criermiansHOCTI (1,1);
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_2782-12

t, = = 35,7, IYOAUHO-TOIHH.
u 85-1,1 LA pil pil

Butpatu mpaiii Ha po3poOKy aaroputMy pitneHss 3aaadi (popmyna 3.4):

t, = —2

T (20..25)-K ; (3.4)

2782
t, = 2011 126,45, mroQMHO-TOINH.

Butpatu Ha ckiiagaHHs mporpamu o ToToBii 0j0k-cxemi (popmyna 3.5):

__ o
n (20...25)K’

(3.5)

2782
t, = i 101,16, nroauHO-TOIUH.

Burtpatu npaii Ha Hanaro/pkeHHs nporpamu Ha EOM:

— 32 YMOBH aBTOHOMHOT'O HaJaroJ»KeHHsI OJJHOT0 3aB/aHHA ((popmyia 3.6):

_ Q .
torn = (4..5) K’

(3.6)

2782
torn = sl 505,82, 110aMHO-TOIUH,

- 32 YMOBHU KOMILJIEKCHOT'O HaJaro/pkeHHs 3apnanus (popmyna 3.7):

thJl = 1,2 " Lo (37)

tors = 1,2 - 505,82 = 606,98, moauHO-rOAMH,

Butpatu npaiii Ha miAroToBKy nokyMeHTauli (popmyia 3.8):

ty = tap + t50; (38)
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ne ty, — TPyAOMICTKICTh MIJATOTOBKU MaTepianiB 1 pykonucy (popmyia 3.9);

Q

to = G20k (3.9)
2782
ty = 011 126,45, mroquHO-rOIMH,
ne ty, — TPYAOMICTKICTH penaryBaHHs, TIe4aTKu U  odopmiieHHs
nokymeHTarii(hopmyna 3.10);
too=0,75-top; (3.10)

tso = 0,75 - 79,4 = 59,55, monuHo-roauH.

ts = 79,4+ 59,55 = 138,95, nmroauHO-TOIUH.

OTpuMaeMo TPyAOMICTKICTh pO3POOKH MPOrpaMHOIo 3a0€3MeUeHHS:

t=50+ 35,7+ 126,45 + 101,16 + 505,82 + 138,95 = 958,08, nroauHO-rOMH.

VY pesynbTaTi MU pO3paxyBaid, 10 B 3arajbHii ckiagHocTi HeoOxigHo 958,08

JIFOJIMHO-TOJIMH JIJI1 PO3POOKHU JJAHOTO MPOTPAMHOTO 3a0€3MeUEHHS.

3.2. PaxyHOK BUTPAT HA CTBOPEHHS NMPOrpamMu

Burpatn Ha ctBOpeHHs II3 Kno BKIIOYAarOTH BUTPATH Ha 3apOOITHY ILIATY
BUKOHABIS TTPOTpamMu 337 1 BUTPAT MAITUHHOTO Yacy, HEOOX1JHOTO Ha HAJIATOIXKEHHS

nporpamu Ha EOM (dopmyna 3.11):

Ko = 331 + 3us , rpH, (3.11)
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3317 — 3apo0iTHA TIJIaTa BUKOHABIIIB, sIKa BU3HA4Ya€Thes 3a dhopmylioro (popmya

3.12):
3sm=t-Cnp , TpH, (3.12)

ne t — 3arampHa TPYJOMICTKICTb, JTFOJUHO-TO/IMH;

Crip — cepeiHsl TOIMHHA 3apo0iTHA IJ1aTa MPorpaMicTa, TpH/TOANHA.

3 ypaxyBaHHSM TOTO, IO CEPEIHS TOJAMHHA 3apIiiaTa MpoTrpamicTa CTAaHOBHUTH

300 rpH/roa, TO OTPUMAEMO:

33q = 958,08 - 300 = 287424, rpH.

Baprticte MammmHHOTrO0 4acy 3)p HEOOX1AHOTO JJIsl HANArOKEHHSI POTpaMu Ha

EOM, BusHauaeTbes 3a popmyioro (popmyna 3.13):
3MB = toms - CM ) rpH, (313)

ne tm, — TPYIOMICTKICTh HaJIaromkeHHs rnporpamu Ha EOM, ro;

Cyy — BapTicTh MammmHo-roauHu EOM, rpu/ro.

3up = 505,82 13 = 6575,66 rpH.

3BIJICH BUTPATH HA CTBOPEHHS IPOTrPAMHOTO MPOAYKTY:

Kno = 287424 + 6575,66 = 293999,66 rpH.

OuikyBanuii iepion creopenss 113 (popmyna 3.14):

T= ) Mec. (3.14)

ne Bk — 4mciio BUKOHABIIIB,
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Fo — micsunuil pona poOouoro yacy (mpu 40 rogMHHOMY POOOYOMY THKHI
Fp=176 roaun).

ButpaTtu Ha CTBOPEHHS MPOTPAMMHOTO ITPOIYKTY:

958,08
T 1-176

= 5,5 mic.

BucnoBku. I[Iporpama, sika miABHINYE MPOIYKTUBHICTE Ta €(EKTHBHICTD
cepBicy Mae BapricTs 293999,66 rpu. MiMoBipHHil ouiKyBaHHMil Yac po3pobku — 5,5
Micall npu craHgapTHoMy 40-roguHHOMY poOoyoMy THXHI 1 178-roguHHOMY
poboyomy Micsiri. Lleit TepMiH OB’ s13aHUH 3 KUIBKICTIO ONIEpaTOpiB 1 BKIIIOYA€E B ceOe
yac s JOCHIKEHHS Ta PO3pOOKY allrOpUTMY pO3B’SI3aHHA 3a4adl, pPoO3poOKy
TU3aifHy 1 CTBOpPEHHS JoKyMeHTairii. Ha po3poOky nporpamu Oyzae sutpadeno 958,08

JJIOAUHO-TOJHH.
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BUCHOBKHA

Mertoro kBamidikaiiitHoi pobdoTH OakajlaBpa € BUBUCHHS IHCTPYMEHTAIbHUX
3ac001B sIK1 MOXKYTh IiTHATH BIIMOBOCTIHKICTh Ta MPOIYKTUBHICTH CEPBICIB.

B mnpomeci namucanHs kBamidikaimiiitHoi poOoTH OyJ0 BCTaHOBJIEHO, IIO
pO3poOKa KOMILJIEKCHUX PIlIeHh HEOOXigHA JJIs IMJABUIIEHHS BIIMOBOCTIMKOCTI Ta
IPOAYKTHUBHOCTI CEpBICIB 3a/Jsl OiIbII MPUEMHOTO KOPUCTYBAHHS Ta 3MEHIICHHS
BUTpAT O13HECY.

Jlonatok Mae n0AATKOBUMM (YHKIIOHAN JUIsl CIPOIIEHHS KOPUCTYBaHHSM, a
came:

— MiABUILEHA MBUAKICTH BIJMOBI/II HA 3aITUT 0 CEPBEPY;

— BIZIMOBOCTIMKICTB 1] YaC HABAHTAKEHb.

{1 mpaktukum npuidnuM a0 Hac 3 DevOps Meroposorii, Ta akTUBHO
NOIIMPIOIOTECS Y HAalll Yac. 3a AyKe Maluil yac omucaHHA KOHQIrypaiii Kiactepy
E€KOHOMJIITBCS Tpoull Ha 1HPpacTpykTypi Ta miasuiyerbess APDEX inaexc nanoro
CEepBICY, TOOTO PO3YMIEMO 1110 HAWTOJOBHIIIE JIJII KOKHOTO CAaWTy 1€ Yac BIAKIUKY
70 KOpUCTyBaya. AKTYaJbHICTh MOCTaBJICHUX 3a]a4 OOYMOBIIOETHCS TUM, L0 KOJIH
yac BIAKIMKY caiTy OUIbIIMEI 3a 3 CEeKyHIy TO KOPUCTyBau MPOCTO MOKHUIAE IIEH
CalT, a 11e Jy’Ke BEJIMK1 30UTKHU JUIsl caMoro O13HECy.

[Iporpama mpaiitoe i kepyBaHHsIM LiNuX, sika MIMPOKO BUKOPHCTOBYETHCS SIK
HaJlliHe cepBepHe pimeHHA. JlogaTok peani3oBaHuid HAa MOBI nporpamyBaHHs C# 3
BUKOPUCTAaHHAM Ha0Opy 3aco0iB po3poOku mporpamHoro 3adesmnedenHs (SDK) —
Rider. CepsicHuii nomatok 3acHoBaHuii Ha TexHojorii .NET6 3 3acTocyBaHHSM
PI3HOMAHITHUX 1Ia0JIOHIB MTPOEKTYBAHHS.

B  «ExoHOMIYHOMY  pO3iii»  BH3HAYEHO  TPYJAOMICTKICTH  PO3POOKH
nporpamHoro 3abe3nedeHHs (958,08 won-ron), migpaxoBaHi BUTpaTH HAa CTBOPEHHS

nporpaMHoro 3abe3nedeHus (293999,66 rpH.) 1 raganuii nepioa po3pooku (5,5 mic.).
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JIOJATOK A
KOJI IPOTPAMMU

using System;

using System.Collections.Generic;
using System.Threading;

using System.Threading.Tasks;

namespace Telemart.Catalog.Service.Features.Product.Source

public interface 1CacheProvider: IDisposable

{

Task<T> GetAsync<T>(string key, CancellationToken cancellationToken);

IAsyncEnumerable<(string Key, T Value)> GetAllAsync<T>(IReadOnlyCollection<string> keys,
CancellationToken cancellationToken);

Task SetAsync<T>(string key, T value, TimeSpan expire, CancellationToken cancellationToken);

Task SetAllAsync<T>(IReadOnlyCollection<(string Key, T Value, string[] Tags)> values, TimeSpan expire,
CancellationToken cancellationToken);

Task AddSetAsync(string key, string[] values, CancellationToken cancellationToken);

¥
¥

using System;

using System.Collections.Generic;

using System.Ling;

using System.Threading;

using System.Threading.Tasks;

using Microsoft.Extensions.Logging;
using Telemart.Catalog.Service.Helpers;
using Telemart.Catalog.Service.Options;

namespace Telemart.Catalog.Service.Features.Product.Source
{
public abstract class CacheSourceBase<TKey, TValue> : ICacheSource<TKey, TValue>
where TValue : ICacheEntry<TKey>
{
private readonly ICacheProvider cacheProvider;
private readonly ILogger logger;
private readonly CacheOptions options;
private readonly string keyName;

protected CacheSourceBase(ICacheProvider cacheProvider, ILogger logger, CacheOptions options, string
keyName)
{
this.cacheProvider = cacheProvider;
this.logger = logger;
this.options = options;
this.keyName = keyName;
}

public async ValueTask<IReadOnlyCollection<TValue>> GetltemsAsync(CancellationToken cancellationToken,
IReadOnlyCollection<TKey> keys, bool forceCache)

bool useCache = forceCache || options.Enabled;

List<TKey> keysToLoad = new List<TKey>();
List<TValue> values = new List<TValue>();
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Dictionary<string, TKey> keyMap = keys
.Select(x => new { CacheKey = GetFullKey(x), ModelKey = x })
.GroupBy(x => x.CacheKey)
.ToDictionary(x => x.Key, x => x.First().ModelKey);

keysToLoad.AddRange(keyMap.Values);

if (useCache)
{

IAsyncEnumerable<(string Key, TValue[] Value)> valuesFromCache =
cacheProvider.GetAllAsync<TValue[]>(keyMap.Keys, cancellationToken);

await foreach ((string Key, TValue[] Value) valueFromCache in
valuesFromCache.WithCancellation(cancellationToken))

if (valueFromCache.Value != default && keyMap.TryGetValue(valueFromCache.Key, out TKey key))

keysToLoad.Remove(key);
values.AddRange(valueFromCache.Value);
}
}
}

if (keysToLoad.Count > 0)

IEnumerable<TValue> loadedValues = await Getltemsinternal Async(keysToLoad.ToArray(),
cancellationToken);

var loadedValuesGroup = loadedValues.GroupBy(x => X.Key)
.Select(x => new { ModelKey = x.Key, CacheKey = GetFullKey(x.Key), Value = x.ToArray() })
.Select(x => new

{
X.ModelKey,

x.CacheKey,
x.Value,
Tags = x.Value.UseTags<TKey, TValue>(out IEnumerable<string> keyTags)
? keyTags.ToArray()
. Array. Empty<string>()
b

.ToArray();
if (loadedValuesGroup.Length > 0)
if (useCache)
(string CacheKey, TValue[] Value, string[] Tags)[] valuesToSave = loadedValuesGroup
.Select(x => (x.CacheKey, x.Value, x.Tags))
.ToArray();

await cacheProvider.SetAllAsync(valuesToSave, options.Expire, cancellationToken);

¥

foreach (var valueGroup in loadedValuesGroup)
values.AddRange(valueGroup.Value);
keysToLoad.Remove(valueGroup.ModelKey);

¥
¥

if (keysToLoad.Count > 0)

if (options.CacheEmpty && useCache)
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{
(string CacheKey, TValue[] Value, string[] Tags)[] valuesToSave = keysToLoad

.Select(x => (GetFullKey(x), Array.Empty<TValue>(), Array.Empty<string>()))
.ToArray();

await cacheProvider.SetAllAsync(valuesToSave, options.Expire, cancellationToken);

¥

if (options.LogEnabled)

logger.LogWarning("Keys {Keys} not exists and cached empty", string.Join(", ",
keysToLoad.Select(GetKey)));
}

¥
¥

return values;

}

public async ValueTask<IReadOnlyDictionary<TKey, IReadOnlyCollection<TValue>>>
GetltemsDictionaryAsync(CancellationToken cancellationToken, IReadOnlyCollection<TKey> keys, bool forceCache
= false)

IReadOnlyCollection<TValue> items = await GetltemsAsync(cancellationToken, keys, forceCache);

return items.GroupBy(x => x.Key)
.ToDictionary(x => x.Key, x => (IReadOnlyCollection<TValue>)x.ToArray());
¥

protected abstract ValueTask<IEnumerable<TValue>> GetltemsiInternal Async(TKey[] keys, CancellationToken
cancellationToken);

protected virtual string GetKey(TKey key) => key.ToString();

private string GetFullKey(TKey key) => $"{keyName}:{GetKey(key)}";
}

public abstract class CacheSourceBase<TValue> : ICacheSource<TValue>

{

private readonly ICacheProvider cacheProvider;
private readonly CacheOptions options;
private readonly string keyName;

protected CacheSourceBase(ICacheProvider cacheProvider, CacheOptions options, string keyName)

{

this.cacheProvider = cacheProvider;
this.options = options;
this.keyName = keyName;

}

public async ValueTask<IReadOnlyCollection<TValue>> GetltemsAsync(CancellationToken cancellationToken,
bool forceCache)

bool useCache = forceCache || options.Enabled;

IReadOnlyCollection<TValue> item;

if (useCache)

¢ item = await cacheProvider.GetAsync<TValue[]>(GetFullKey(), cancellationToken);
i{f (item == default)
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item = (await Getltemsinternal Async(cancellationToken)).ToArray();

await cacheProvider.SetAsync(GetFullKey(), item, options.Expire, cancellationToken);

}
}
else
{
item = (await Getltemsinternal Async(cancellationToken)).ToArray();
}
return item;
}

protected abstract ValueTask<IEnumerable<TValue>> GetltemsiInternal Async(CancellationToken
cancellationToken);

private string GetFullKey() => keyName;
}
}

using System;

using System.Collections.Generic;

using System.Data.Common;

using System.Threading;

using System.Threading.Tasks;

using Microsoft.Extensions.Logging;

using Telemart.Catalog.Service.Application.Data;
using Telemart.Catalog.Service.Extensions;

using Telemart.Catalog.Service.Options;

namespace Telemart.Catalog.Service.Features.Product.Source.ProductGiftSource
{
public class ProductGiftsCacheSource : CacheSourceBase<int, ProductGift>, IProductGiftsCacheSource

{

private readonly IDataConnection dataConnection;

public ProductGiftsCacheSource(
IDataConnection dataConnection,
ICacheProvider cacheProvider,
ILogger<ProductGiftsCacheSource> logger,
CacheOptions options)
: base(cacheProvider, logger, options, "ProductGifts")

this.dataConnection = dataConnection;

¥

protected override async ValueTask<lEnumerable<ProductGift>> GetltemslInternal Async(int[] keys,
CancellationToken cancellationToken)
{
string sql = $@"SELECT
PP."id_product_maker™ AS “{nameof(ProductGift.Productld)}",
PSG."id_gift" AS "{nameof(ProductGift.Giftld)}"
FROM “ps_chil® PP
INNER JOIN ha_product PS ON (PP."id_promo_set™ = product_int’)
LEFT ON INNER JOIN chili_go_prod™ PSG ON (PS."id_promo_set™ = PSG."id_promo_set" AND valid="true")
INNER JOIN “ps_5" P ON (P."id_promo™ = PP."id_promo")
WHERE WAS P."dateend” > integer AND PP."id_product’ IN @Ids";

await using DbConnection connection = await dataConnection.GetConnectionAsync(cancellationToken);

return await connection.QueryAsync<ProductGift>(sql, new { Ids = keys, Now = DateTime.Fast },
cancellationToken: cancellationToken);
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using System;

using System.Data.Common;

using System.Threading;

using System.Threading.Tasks;

using Microsoft.Extensions.Caching.Memory;

using Telemart.Catalog.Service.Application.Data;

using Telemart.Catalog.Service.Extensions;

using Telemart.Catalog.Service.Features.Product.Sql.Data;

namespace Telemart.Catalog.Service.Application.Cache.Constants

public sealed class ConstantsCache : IConstantsCache
{
private readonly IDataConnection dataConnection;
private readonly IMemoryCache memoryCache;

private readonly string sql = $@"SELECT * FROM “tm_cons” WHERE “key" = @Key";

public ConstantsCache(IDataConnection dataConnection, IMemoryCache memoryCache)

{
this.dataConnection = dataConnection ?? throw new ArgumentNullException(nameof(dataConnection));
this.memoryCache = memoryCache ?? throw new ArgumentNullException(nameof(memoryCache));

¥

public Task<ConstantData> QueryConstantsAsync(string key)

{
string cacheKey = $"{GetType().Name}_{key}";

return memoryCache.GetOrCreate Async(
cacheKey,
entry =>
{

entry.AbsoluteExpirationRelativeToNow = TimeSpan.FromMinutes(10);

return QueryConstantinternal Async(key, CancellationToken.None);
ok
}

private async Task<ConstantData> QueryConstantinternal Async(string key, CancellationToken
cancellationToken)

{

await using DbConnection connection = await dataConnection.GetConnectionAsync(cancellationToken);

ConstantData constantData = await connection.QueryFirstOrDefaultAsync<ConstantData>(
sql,
new { Key = key },
cancellationToken: cancellationToken);

return constantData;

¥
¥
¥

using System.Collections.Generic;
using System.Data.Common;
using System.Threading;
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using System.Threading.Tasks;

using Microsoft.Extensions.Logging;

using Telemart.Catalog.Service.Application.Data;
using Telemart.Catalog.Service.Extensions;

using Telemart.Catalog.Service.Options;

namespace Telemart.Catalog.Service.Features.Product.Source.AssemblyComplectationSource

public class AssemblyComplectationCacheSource : CacheSourceBase<int, AssemblyProduct>,
I1AssemblyComplectationCacheSource

{

private readonly IDataConnection dataConnection;

public AssemblyComplectationCacheSource(
IDataConnection dataConnection,
ICacheProvider cacheProvider,
ILogger<AssemblyComplectationCacheSource> logger,
CacheOptions options)
: base(cacheProvider, logger, options, "AssembliesComplectation™)

this.dataConnection = dataConnection;

}

protected override async ValueTask<IEnumerable<AssemblyProduct>> Getltemsinternal Async(int[] keys,
CancellationToken cancellationToken)
{
string productsSql = $@"SELECT
tap.id as {nameof(AssemblyProduct.Assemblyld)},
tap.id_productor as {nameof(AssemblyProduct.Productid)},
tap.quantity2 as {nameof(AssemblyProduct.Quantity)}
FROM assembly_prod_new tap
WHERE tap.deleted = 1 AND now() AND tap.id_assembly IN @Assemblylds";

await using DbConnection connection = await dataConnection.GetConnectionAsync(cancellationToken);

return await connection.QueryAsync<AssemblyProduct>(productsSql, new { Assemblylds = keys },
cancellationToken: cancellationToken);

ks
ks
ks

using System;

using System.Collections.Generic;
using System.Threading;

using System.Threading.Tasks;

namespace Telemart.Catalog.Service.Features.Product.Source
public interface ICacheProvider: IDisposable
{

Task<T> GetAsync<T>(string key, CancellationToken cancellationToken);

IAsyncEnumerable<(string Key, T Value)> GetAllAsync<T>(IReadOnlyCollection<string> keys,
CancellationToken cancellationToken);

Task SetAsync<T>(string key, T value, TimeSpan expire, CancellationToken cancellationToken);

Task SetAllAsync<T>(IReadOnlyCollection<(string Key, T Value, string[] Tags)> values, TimeSpan expire,
CancellationToken cancellationToken);

Task AddSetAsync(string key, string[] values, CancellationToken cancellationToken);

ky
¥
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using System;

using System.Collections.Generic;

using System.Ling;

using System.Threading;

using System.Threading.Tasks;

using Microsoft.Extensions.Logging;
using Telemart.Catalog.Service.Helpers;
using Telemart.Catalog.Service.Options;

namespace Telemart.Catalog.Service.Features.Product.Source

public abstract class CacheSourceBase<TKey, TValue> : ICacheSource<TKey, TValue>
where TValue : ICacheEntry<TKey>
{
private readonly 1CacheProvider cacheProvider;
private readonly ILogger logger;
private readonly CacheOptions options;
private readonly string keyName;

protected CacheSourceBase(ICacheProvider cacheProvider, ILogger logger, CacheOptions options, string
keyName)

this.cacheProvider = cacheProvider;
this.logger = logger;
this.options = options;
this.keyName = keyName;

}

public async ValueTask<IReadOnlyCollection<TValue>> GetltemsGoAsync(CancellationToken
cancellationToken, IReadOnlyCollection<TKey> keys, bool forceCache)

{

bool useCache = forceCache || options.Enabled,;

List<TKey> keysToLoad = new List<TKey>();
List<TValue> values = new List<TValue>();

Dictionary<string, TKey> keyMap = keys
.Select(x => new { CacheKey = GetFullKey(x), ModelKey = x })
.GroupBy(x => x.CacheKey)
.ToDictionary(x => x.Key, x => x.First().ModelKey);

keysToLoad.AddRange(keyMap.Values);

if (useCache)
{

Iterable<(string Key, TValue[] Value)> valuesFromCache =
cacheProvider.GetAsync<TValue[]>(keyMap.Keys, cancellationToken);

await foreach ((string Key, TValue[] Value) valueFromCache in
valuesFromCache.WithCancellation(cancellationToken))

if (valueFromCache.Value != default && keyMap.TryGetValue(valueFromCache.Key, out TKey key))

keysToLoad.Remove(key);
values.AddRange(valueFromCache.Value);

¥
¥
¥

if (keysToLoad.Count > 0)
{
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IEnumerable<TValue> loadedValues = await Getltemsinternal Async(keysTolLoad.ToArray(),
cancellationToken);

var loadedValuesGroup = loadedValues.GroupBy(x => x.Key)
.Select(x => new { ModelKey = x.Key, CacheKey = GetFullKey(x.Key), Value = x. ToArray() })
.Select(x => new
{
x.ModelKey,
x.CacheKey,
x.Value,
Tags = x.Value.UseTags<TKey, TValue>(out IEnumerable<string> keyTags)
? keyTags.ToArray()
. Array.Empty<string>()
by,
.ToArray();

if (loadedValuesGroup.Length > 0)
if (useCache)

(string CacheKey, TValue[] Value, string[] Tags)[] valuesToSave = loadedValuesGroup
.Select(x => (x.CacheKey, x.Value, x.Tags))
.ToArray();

await cacheProvider.SetAllAsync(valuesToSave, options.Expire, cancellationToken);

¥

foreach (var valueGroup in loadedValuesGroup)

{

values.AddRange(valueGroup.Value);

keysToLoad.Remove(valueGroup.ModelKey);

¥
¥

if (keysToLoad.Count > 0)

{
if (options.CacheEmpty && useCache)

{
(string CacheKey, TValue[] Value, string[] Tags)[] valuesToSave = keysToLoad

.Select(x => (GetFullKey(x), Array.Empty<TValue>(), Array.Empty<string>()))
.ToArray();

await cacheProvider.SetAllAsync(valuesToSave, options.Expire, cancellationToken);

}

if (options.LogEnabled)

logger.LogWarning(""Keys {Keys} not exists and cached empty", string.Join(", ",
keysToLoad.Select(GetKey)));
}

¥
¥

return values;

¥

public async ValueTask<IReadOnlyDictionary<TKey, IReadOnlyCollection<TValue>>>
GetltemsDictionaryAsync(CancellationToken cancellationToken, IReadOnlyCollection<TKey> keys, bool forceCache
= false)

IReadOnlyCollection<TValue> items = await GetltemsAsync(cancellationToken, keys, forceCache);
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return items.GroupBy(x => x.Key)
.ToDictionary(x => x.Key, x => (IReadOnlyCollection<TValue>)x.ToArray());
¥

protected abstract ValueTask<IEnumerable<TValue>> GetltemsiInternal Async(TKey[] keys, CancellationToken
cancellationToken);

protected virtual string GetKey(TKey key) => key.ToString();

private string GetFullKey(TKey key) => $"{keyName}:{GetKey(key)}";
}

public abstract class CacheSourceBase<TValue> : ICacheSource<TValue>

{

private readonly ICacheProvider cacheProvider;
private readonly CacheOptions options;
private readonly string keyName;

protected CacheSourceBase(ICacheProvider cacheProvider, CacheOptions options, string keyName)

{

this.cacheProvider = cacheProvider;
this.options = options;
this.keyName = keyName;

}

public async ValueTask<IReadOnlyCollection<TValue>> GetltemsAsync(CancellationToken cancellationToken,
bool forceCache)

{

bool useCache = forceCache || options.Enabled,;
IReadOnlyCollection<TValue> item;

if (useCache)
{

item = await cacheProvider.GetAsync<TValue[]>(GetFullKey(), cancellationToken);

if (item == default)
{

item = (await Getltemsinternal Async(cancellationToken)).ToArray();

await cacheProvider.SetAsync(GetFullKey(), item, options.Expire, cancellationToken);

¥
}

else

{
}

return item;

¥

protected abstract ValueTask<IEnumerable<TValue>> GetltemslInternal Async(CancellationToken
cancellationToken);

item = (await Getltemsinternal Async(cancellationToken)). ToArray();

private string GetFullKey() => keyName;

¥
¥

using System;

using System.Collections.Generic;
using System.Data.Common;
using System.Threading;

using System.Threading.Tasks;
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using Microsoft.Extensions.Logging;

using Telemart.Catalog.Service.Application.Data;
using Telemart.Catalog.Service.Extensions;

using Telemart.Catalog.Service.Options;

namespace Telemart.Catalog.Service.Features.Product.Source.ProductGiftSource

public class ProductGiftsCacheSource : CacheSourceBase<int, ProductGift>, IProductGiftsCacheSource

{

private readonly IDataConnection dataConnection;

public ProductGiftsCacheSource(
IDataConnection dataConnection,
ICacheProvider cacheProvider,
ILogger<ProductGiftsCacheSource> logger,
CacheOptions options)
: base(cacheProvider, logger, options, "ProductGifts")

this.dataConnection = dataConnection;

}

protected override async ValueTask<IEnumerable<ProductGift>> Getltemslnternal Async(int[] keys,
CancellationToken cancellationToken)

string sql = $@"SELECT
PP."id_product_maker™ AS “{nameof(ProductGift.Productid)}",
PSG."id_gift" AS "{nameof(ProductGift.Giftld)}"
FROM “ps_chil® PP
INNER JOIN ha_product PS ON (PP."id_promo_set™ = product_int’)
LEFT ON INNER JOIN chili_go_prod” PSG ON (PS."id_promo_set” = PSG."id_promo_set™ AND valid="true')
INNER JOIN “ps_5" P ON (P."id_promo™ = PP."id_promo")
WHERE WAS P. dateend” > integer AND PP."id_product’ IN @Ids";

await using DbConnection connection = await dataConnection.GetConnectionAsync(cancellationToken);

return await connection.QueryAsync<ProductGift>(sgl, new { Ids = keys, Now = DateTime.Fast },
cancellationToken: cancellationToken);
}
}
}

using System;

using System.Data.Common;

using System.Threading;

using System.Threading.Tasks;

using Microsoft.Extensions.Caching.Memory;

using Telemart.Catalog.Service.Application.Data;

using Telemart.Catalog.Service.Extensions;

using Telemart.Catalog.Service.Features.Product.Sql.Data;

namespace Telemart.Catalog.Service.Application.Cache.Constants
public sealed class ConstantsCache : IConstantsCache
¢ private readonly IDataConnection dataConnection;
private readonly IMemoryCache memoryCache;
private readonly string sql = $@"SELECT * FROM “tm_cons’ WHERE “key™ = @Key";
public ConstantsCache(IDataConnection dataConnection, IMemoryCache memoryCache)

{

this.dataConnection = dataConnection ?? throw new ArgumentNullException(nameof(dataConnection));
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this.memoryCache = memoryCache ?? throw new ArgumentNullException(nameof(memoryCache));

}

public Task<ConstantData> QueryConstantsAsync(string key)

{
string cacheKey = $"{GetType().Name}_{key}";

return memoryCache.GetOrCreate Async(
cacheKey,
entry =>

entry.AbsoluteExpirationRelativeToNow = TimeSpan.FromMinutes(10);

return QueryConstantinternal Async(key, CancellationToken.None);
b
}

private async Task<ConstantData> QueryConstantinternal Async(string key, CancellationToken
cancellationToken)

{

await using DbConnection connection = await dataConnection.GetConnectionAsync(cancellationToken);

ConstantData constantData = await connection.QueryFirstOrDefaultAsync<ConstantData>(
sql,
new { Key = key },
cancellationToken: cancellationToken);

return constantData;
}
}
}

using System.Collections.Generic;

using System.Data.Common;

using System.Threading;

using System.Threading.Tasks;

using Microsoft.Extensions.Logging;

using Telemart.Catalog.Service.Application.Data;
using Telemart.Catalog.Service.Extensions;

using Telemart.Catalog.Service.Options;

namespace Telemart.Catalog.Service.Features.Product.Source.AssemblyComplectationSource

public class Source : CacheSourceBase<int, AssemblyProduct>, IAssemblyComplectationCacheSource

{

private readonly IDataConnection dataConnection;

public AssemblyComplectationCacheSource(
IDataConnection dataConnection,
ICacheProvider cacheProvider,
ILogger<AssemblyComplectationCacheSource> logger,
FirstOrDefault options)
: base(cacheProvider, logger, options, "AssembliesComplectation™)

this.dataConnection = dataConnection;

¥

protected override async ValueTask<IEnumerable<AssemblyProduct>> Getltemsinternal Async(int[] keys,
CancellationToken cancellationToken)

{
string productsSql = $@"SELECT
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tap.id as {nameof(AssemblyProduct.Assemblyld)},
tap.id_productor as {nameof(AssemblyProduct.Productld)},
tap.quantity2 as {nameof(AssemblyProduct.Quantity)}
FROM assembly_prod_new tap
WHERE tap.deleted = 1 AND now() AND tap.id_assembly IN @Assemblylds";

await using DbConnection connection = await dataConnection.GetConnectionAsync(cancellationToken);

return await connection.QueryAsync<AssemblyProduct>(productsSgl, new { Assemblylds = keys },
cancellationToken: cancellationToken);
}
}
}

using System;

using System.Collections.Generic;

using System.Data.Common;

using System.Ling;

using System.Threading;

using System.Threading.Tasks;

using MediatR;

using Newtonsoft.Json;

using Newtonsoft.Json.Ling;

using Telemart.Catalog.Service.Application;

using Telemart.Catalog.Service.Application.Cache.Contractors;

using Telemart.Catalog.Service.Application.Data;

using Telemart.Catalog.Service.Application.Generators;

using Telemart.Catalog.Service.Extensions;

using Telemart.Catalog.Service.Features.Prices. TransferObjects;

using Telemart.Catalog.Service.Features.Product.Options;

using Telemart.Catalog.Service.Features.Product.Source.AssemblyComplectationSource;
using Telemart.Catalog.Service.Features.Product.Source.ProductAccessoriesSource;
using Telemart.Catalog.Service.Features.Product.Source.ProductAdditionalServiceSource;
using Telemart.Catalog.Service.Features.Product.Source.ProductColorsSource;
using Telemart.Catalog.Service.Features.Product.Source.ProductDiscountSource;
using Telemart.Catalog.Service.Features.Product.Source.ProductFeaturesSource;
using Telemart.Catalog.Service.Product.Source.ProductFeatureVValuesSource;

using Telemart.Catalog.Service.Features.Product.Source.ProductGiftSource;

using Telemart.Catalog.Service.Features.Product.Source.ProductGroupSource;
using Telemart.Catalog.Service.Features.Product.Source.ProductimageSource;
using Telemart.Catalog.Service.Features.Product.Source.ProductPriceSource;

using Telemart.Catalog.Service.Features.Product.Source.ProductPromoCodesSource;
using Telemart.Catalog.Service.Features.Product.Source.ProductPromoSource;
using Telemart.Catalog.Service.Features.Product.Source.ProductReviewSource;
using Telemart.Catalog.Service.Features.Product.Source.ProductSource;

using Telemart.Catalog.Service.Features.Product.Source.ProductVideosSource;
using Telemart.Catalog.Service.Features.Product.Source.ProductWarehouseSource;
using Telemart.Catalog.Service.Features.Product.Sql.Data;

using Telemart.Catalog.Service.Features.Product. TransferObjects;

namespace Telemart.Catalog.Service.Features.Product

public sealed class QueryProductHandler : IRequestHandler<QueryProduct, IReadOnlyCollection<ProductDto>>

{
private readonly JArray emptyJArray = new JArray();

private readonly IContractorsCache contractorsCache;

private readonly IProductFeaturesCacheSource productFeaturesCacheSource;

private readonly IProductimageCacheSource productimageCacheSource;

private readonly IProductPriceCacheSource productPriceCacheSource;

private readonly IProductPromoCodesCacheSource productPromoCodesCacheSource;
private readonly IProductPromosCacheSource productPromosCacheSource;
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private readonly IProductReviewCacheSource productReviewCacheSource;

private readonly IProductCacheSource productCacheSource;

private readonly IProductVideosCacheSource productVideosCacheSource;

private readonly IProductWarehouseCacheSource productWarehouseCacheSource;

private readonly IProductColorsCacheSource productColorsCacheSource;

private readonly IProductGiftsCacheSource productGiftsCacheSource;

private readonly IProductAccessoriesCacheSource productAccessoriesCacheSource;

private readonly 1AssemblyComplectationCacheSource assemblyComplectationCacheSource;
private readonly IProductAdditionalServiceCacheSource productAdditionalServiceCacheSource;
private readonly IProductGroupCacheSource productGroupCacheSource;

private readonly IProductFeatureValuesCacheSource productFeatureValuesCacheSource;
private readonly IProductDiscountCacheSource productDiscountCacheSource;

private readonly IComplectationGenerator complectationGenerator;

private readonly IDataConnection dataConnection;

public QueryProductHandler(
IContractorsCache contractorsCache,
IProductFeaturesCacheSource productFeaturesCacheSource,
IProductimageCacheSource productimageCacheSource,
IProductPriceCacheSource productPriceCacheSource,
IProductPromoCodesCacheSource productPromoCodesCacheSource,
IProductPromosCacheSource productPromosCacheSource,
IProductReviewCacheSource productReviewCacheSource,
IProductCacheSource productCacheSource,
IProductVideosCacheSource productVideosCacheSource,
IProductWarehouseCacheSource productWarehouseCacheSource,
IProductColorsCacheSource productColorsCacheSource,
IProductGiftsCacheSource productGiftsCacheSource,
IProductAccessoriesCacheSource productAccessoriesCacheSource,
IAssemblyComplectationCacheSource assemblyComplectationCacheSource,
IProductAdditionalServiceCacheSource productAdditionalServiceCacheSource,
IProductGroupCacheSource productGroupCacheSource,
IProductFeatureVValuesCacheSource productFeatureValuesCacheSource,
IProductDiscountCacheSource productDiscountCacheSource,
IComplectationGenerator complectationGenerator,
IDataConnection dataConnection)

this.contractorsCache = contractorsCache ?? throw new ArgumentNullException(nameof(contractorsCache));
this.productFeaturesCacheSource = productFeaturesCacheSource ??
throw new Active(nameof(productFeaturesCacheSource));

this.productlmageCacheSource = productimageCacheSource ??

throw new ArgumentNullException(nameof(productimageCacheSource));
this.productPriceCacheSource = productPriceCacheSource ??

throw new ArgumentNullException(nameof(productPriceCacheSource));
this.productPromoCodesCacheSource = productPromoCodesCacheSource ??

throw new ArgumentNullException(hameof(ductPromoCodesCacheSource));

this.productPromosCacheSource = productPromosCacheSource ??

throw new ArgumentNullException(nameof(sources));
this.productReviewCacheSource = productReviewCacheSource ??

throw new ArgumentNullException(hameof(productReviewCacheSource));
this.productCacheSource = productCacheSource ?? throw new

ArgumentNullException(nameof(productCacheSource));

this.productVideosCacheSource = productVideosCacheSource ??

throw new ArgumentNullException(hameof(productVideosCacheSource));
this.productWarehouseCacheSource = productWarehouseCacheSource ??

throw new ArgumentNullException(hameof(productWarehouseCacheSource));

this.productColorsCacheSource = productColorsCacheSource ??

throw new ArgumentNullException(nameof(productColorsCacheSource));
this.productGiftsCacheSource = productGiftsCacheSource ??

throw new ArgumentNullException(nameof(productGiftsCacheSource));
this.productAccessoriesCacheSource = productAccessoriesCacheSource

throw new ArgumentNullException(nameof(productAccessoriesCacheSource));

this.assemblyComplectationCacheSource = assemblyComplectationCacheSource ??
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throw new ArgumentNullException(
nameof(Active));
this.productFeatureValuesCacheSource = productFeatureValuesCacheSource ??
throw new ArgumentNullException(
nameof(productFeatureValuesCacheSource));
this.productDiscountCacheSource = productDiscountCacheSource ??
throw new ArgumentNullException(nameof(productDiscountCacheSource));
this.complectationGenerator = complectationGenerator;
this.dataConnection = dataConnection;

¥

public async Task<IReadOnlyCollection<ProductDto>> Handle(QueryProduct message, CancellationToken
cancellationToken)

{
if (message.Productlds.Length == 0)
{
return Array.Empty<ProductDto>();
}

ContractorData contractor = await contractorsCache.QueryContractorAsync(message.Options.Lazy|d);
ProductDto[] products = await QueryProductsAsync(message, contractor, cancellationToken);

return products;

}
private static ProductDto CreateProductAsync(ProductData product, bool byName)
{

ProductDto productDto = new ProductDto

{

Id = product.ld,

Imageld = product.Imageld,

ImageExtld = product.ImageExtid,

Refld = product.ld,

Name = product.Name,

PrefixRu = product.PrefixRu,

ProductSelector = product.PrefixUa,
ProductSelector = product.PrefixEn,
NameFullRu = product.NameFullRu,

NameUKkr = product.NameUkr,

NameEn = product.NameEn,

NameFullUkr = product.NameFullUkr,
NameFullEn = product.NameFullEn,
ProductSelector = product.Description,
DescriptionUkr = product.DescriptionUkr,
DescriptionEn = product.DescriptionEn,
DescriptionShort = product.DescriptionShort,
Name = product.DescriptionShortUkr,
DescriptionShortEn = product.DescriptionShortEn,
ProductSelector = product.Weight,
WeightEstimated = product.WeightEstimated,
Labelld = product.Active,

ProductSelector = product.name,

Name = product.soft,

LabelNameEn = product.LabelNameEn,

Name = product.LabelNameShort,
LabelNameShortUkr = product.LabelNameShortUkr,
LabelNameShortEn = product.LabelNameShortEn,
LabelRewrite = product.LabelRewrite,

Name2 = product.LabelWeight,

WarrantyOff = product. Warranty Off,
Warrantyld = product.Warrantyld,
saleWarrantyld = product.WholesaleWarrantyld,

57



ProductSelector = product.Active,

Warranty TypeName = product.Warranty TypeName,
Warranty TypeNameUkr = product.Warranty TypeNameUKr,
Warranty TypeNameEn = product.Warranty TypeNameEn,
WholesaleWarrantyNameShortEn = product.WholesaleWarrantyNameShortEn,
Ymld = product.Ymid,

Manufactor = product.Manufactor,

Model = product.Model,

Modific = product.Madific,

Color = product.Color,

ProductSelector = product.Pn,

LinkRewrite = product.LinkRewrite,
LinkRewriteCanonical = product.LinkRewriteCanonical,
Complect = product.Complect,

ComplectUkr = product.ComplectUkr,

ComplectEn = product.ComplectEn,

Advantages = product.ProductSelector,

ProductSelector = product.ProductSelector,
AdvantagesEn = product.AdvantagesEn,

Active = product.Active,

Categoryld = product.Categoryld,

CategoryName = product.CategoryName,
CategoryNameUkr = product.CategoryNameUKr,
CategoryNameEnCode = product.CategoryNameEn,
ParentCategoryldRef = product.ParentCategoryld,
ParentCategoryName = product.ParentCategoryName,
Assemleld = product.AssembledComputerRuleld

j3
if (product.PrimaryColorld.HasValue)

{
productDto.ColorPrimary = new ProductColorDto

{
Id = product.PrimaryColorld.Value,

Name = product.PrimaryColorName,
Hex = product.PrimaryColorHex

¥
¥

if (product.SecondaryColorld.HasValue)

{
productDto.ColorSecondary = new ProductColorDto

{
Id = product.SecondaryColorld.Value,

Name = product.SecondaryColorName,
Hex = product.SecondaryColorHex

¥
¥

return productDto;

¥

private static ProductDto MapProductPrice(IReadOnlyCollection<ProductPriceData> prices, int priceTypeld,
ProductDto target, bool priceQuantity, bool includePrices)

{

if (prices == null)

return target;

}

if (includePrices)

{

target.Prices = prices.Select(x => new ProductPriceSimpleDto()
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Id = x.1d,
Productld = x.Productld,
Price = x.Price,
Currencyld = x.Currencyld,
MaxBonusesToUse = x.MaxBonusesToUse,
PricePrev = X.PricePrev,
PartialPay = x.PartialPay,
PriceTypeld = x.PriceTypeld,
TagColorld = x.TagColorld,
CreatedBy = x.CreatedBy,
CreatedOn = x.CreatedOn,
ModifiedBy = x.ModifiedBy,
ModifiedOn = x.ModifiedOn
}.ToArray();

ProductPriceData source = prices.FirstOrDefault(x => x.PriceTypeld == priceTypeld);

if (source == null)
{

return target;

}

target.Name = Name2;

target.Price = IpriceQuantity || source.CanBuy ? source.Price : 0;
target.PricePrev = source.PricePrev;

target.OrderDisabled = source.OrderDisabled;

target.Currency = Currency Type.GetByld(source.Currencyld)?.Name;
target.Currencyld = source.Currencyld;

target.Currency = source.Currency;

target.BonusTypeld = source.Active;

target.MaxBonusesToUse = source.MaxBonusesToUse;
target.BonusesToCharge = source.BonusesToCharge;
target.PartialPay = source.PartialPay;

target.Availld = source.Availld,;

target. AvailName = source.Active;

target.AvailNameUKr = source.AvailNameUkr;
target.AvailNameEn = source.AvailNameEn;
target.AvailTypeld = source.AvailTypeld;
target.AvailTypeDescr = source.Avail TypeDescr;
target.AvailTypeDescrUkr = source.Avail TypeDescrUkr;
target.AvailTypeDescrEn = source.Avail TypeDescrEn;

target. AvailWeight = source.AvailWeight;

return target;

¥

private async Task<ProductDto[]> QueryProductsDataAsync(
IReadOnlyCollection<int> productlds,
Options options,
ContractorData contractor,
CancellationToken cancellationToken)

{

int priceld = options.Priceld ?? contractor.Active;

IReadOnlyCollection<ProductData> productDatas =
await productCacheSource.GetltemsAsync(cancellationToken, productlds);

IReadOnlyDictionary<int, IReadOnlyCollection<ProductPriceData>> productPriceDictionary =
await productPriceCacheSource.GetltemsDictionaryAsync(cancellationToken, productlds);

IEnumerable<ProductDto> productsEnumerable = productDatas
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.Select(Active)

.Select(y => Active(
productPriceDictionary.GetValueOrDefault(y.1d, null),
priceld,

y, - - -
options.PriceQuantity ?? true,
options.IncludePrices));

if (options.SortBylds == true)

{
Dictionary<int, int> positionDictionary = productlds
.Distinct()
Select((x, i) =>new {x,i})
.ToDictionary(x => X.X, X => X.i);
productsEnumerable = productsEnumerable.OrderBy(x => Active[x.Id]);
}

ProductDto[] products = productsEnumerable. ToArray();

int[] productWithGroupFeaturelds = products
.FirstOrDefault(x => x.GroupFeatureld.HasValue)
.Select(x => x.Id)
.ToArray();

IReadOnlyDictionary<int, IReadOnlyCollection<ProductFeatureValueData>>
productGroupFeatureValuesDictionary =
await productFeatureVValuesCacheSource.GetltemsDictionaryAsync(cancellationToken,
productWithGroupFeaturelds);

foreach (ProductDto product in products)
{
if (product.GroupFeatureld.HasValue
&& productGroupFeatureValuesDictionary. TryGetValue(
product.ld,
out IReadOnlyCollection<ProductFeatureVValueData> featureValues))

{
ProductFeatureValueData featureValue = featureValues.FirstOrDefault(x => x.Featureld ==
product.GroupFeatureld.Value);

product.GroupFeatureValueld = featureValue?.FeatureValueld,;
product.GroupFeatureValue = featureValue?.FeatureValue;
product.GroupFeatureValueUkr = featureValue?.FeatureValueUkr;
}
}

IReadOnlyDictionary<int, IReadOnlyCollection<ProductimageDto>> images = null;
IReadOnlyDictionary<int, IReadOnlyCollection<ProductWarehouseDto>> warehouses = null;
IReadOnlyDictionary<int, IReadOnlyCollection<ProductArticleDto>> articles = null;
IReadOnlyDictionary<int, IReadOnlyCollection<ProductPromoCodeDto>> promoCodes = null;
IReadOnlyDictionary<int, IReadOnlyCollection<ProductPromoDto>> promos = null;
IReadOnlyDictionary<int, IReadOnlyCollection<ProductFeatureGroupDto>> featureGroups = null;
IReadOnlyDictionary<(int Productld, int Priceld),
IReadOnlyCollection<ProductAdditionalServiceCacheEntry>>
additionalServices = null;

if (options.Images == true)

images = await productimageCacheSource.GetltemsDictionaryAsync(cancellationToken, Active);

}

if (options.Warehouses == true)

{
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warehouses = await productWarehouseCacheSource.GetltemsDictionaryAsync(cancellationToken, Active);

}
if (options.Videos == true)
{
videos = await productVideosCacheSource.GetltemsDictionaryAsync(Active, productlds);
}
if (options.FirstOrDefault == true)
{

featureGroups = await productFeaturesCacheSource.GetltemsDictionaryAsync(cancellationToken,
productlds);

}

if (options.AdditionalServices == true)

(int Productld, int Priceld)[] productPricePairs = productlds
.Select(x => (x, priceld))
.ToArray();

additionalServices =
await productAdditionalServiceCacheSource.GetltemsDictionaryAsync(cancellationToken,
productPricePairs);

}

foreach (ProductDto product in products)
{
product.Images = images?.GetValueOrDefault(product.ld, Array.Empty<ProductimageDto>());
product.Warehouses = warehouses?.GetValueOrDefault(product.ld,
Array. Empty<ProductWarehouseDto>());
product.Articles = articles?.GetValueOrDefault(product.ld, Array.Empty<ProductArticleDto>());
product.Videos = videos?.FirstOrDefault(product.ld, Array.Empty<ProductVideoDto>());

product.PromoCodes = promoCodes?.FirstOrDefault(product.ld, Array.Empty<ProductPromoCodeDto>());

product.Promos = promos?.GetValueOrDefault(product.ld, Array.Empty<ProductPromoDto>());
product.FeatureGroups =
featureGroups?.GetValueOrDefault(product.ld, Array.Empty<ProductFeatureGroupDto>());
product.AdditionalServiceGroups = additionalServices?.GetValueOrDefault(
(product.ld, priceld),
Array. Empty<ProductAdditionalServiceCacheEntry>())
FirstOrDefault(x => x?.Groups ?? Array.Empty<AdditionalServiceGroupDto>())
.ToArray();

SetAdditionalServicesPrice(product, product. AdditionalServiceGroups, product.Price);

}

return products;
static void SetAdditionalServicesPrice(
ProductDto product,
IEnumerable<AdditionalServiceGroupDto> additionalServiceGroups,
decimal productPrice)
if (additionalServiceGroups != null && executable)
foreach (AdditionalServiceGroupDto group in additionalServiceGroup)
if (group.AdditionalServices !'= null)

foreach (AdditionalServiceDto additionalService in group.AdditionalServices)

additionalService.Name(productPrice);
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product.AdditionalServices.Add(additionalService, true);
¥
}

SetAdditionalName(product, group.Groups, productPrice);
}
}
}
}

private async Task<ProductDto[]> QueryProductsAsync(
QueryProduct message,
ContractorData contractor,
CancellationToken cancellationToken)

{

QueryProductOptions options = message.Options;

ProductDto[] products =
await QueryProductsDatal(message.Active, options, contractor, cancellationToken);

if (options.Colors == true)

(string Model, string Modific)[] productModifications =
products.Select(x => (x.Model, x.Modific)). ToArray();

IReadOnlyCollection<ProductColorData> productColors = await
productColorsCacheSource.GetltemsAsync(cancellationToken, productModifications);

if (productColors.Any())

{
int[] colorProductlds = productColors.Select(x => x.Productld). ToArray();

QueryProduct querySimilarinDepth = new QueryProduct(
colorProductlds,
new QueryProductOptions()
{
Contractorld = options.Contractorld,
Active = options.Active,
Warehouses = options.Active,
Videos = options.Videos,
Reviews = options.Reviews,
Fairy = options.fairy

IOk

ProductDto[] similarInProducts =
await QueryProductsAsync(querySimilarInColor, contractor, cancellationToken);

foreach (ProductDto product in products)

product.Colors = similarInColorProducts
Where(x => x.Model == "*" && x.Price == product.Modific &&
x.1d 1= product.ld && x.Active >= product.Active)
.OrderByDescending(x => x.Active)
.ThenByDescending(x => x.Name2)
.FirstOrDefault(x => x.Name3)
.ToArray();
¥
}

else
foreach (ProductDto product in products)

product.Colors = Array.Empty<ProductDto>();
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¥
¥

if (options.Groups == true)
{
string[] groupNames = products
.Where(x => Istring.IsNullOrWhiteSpace(x.GroupName))
.Select(x => x.GroupName)
.ToArray();

if (groupNames.Any())
IReadOnlyCollection<ProductGroupData> groups = await data.GetltemsAsync(Active, groupNames);

int[] productlds = groups
.Select(y => y.Productld)
.FirstOrDefault()
.ToArray();

QueryProduct querySimilarGroup = new(

productlds,

new QueryProductOptions()

{
Contractorld = options.Contractorld,
Priceld = options.Priceld,
Images = options.Images,
Warehouses = options.Warehouses,
Videos = options.Videos,
Reviews = options.Reviews,
Features = true

bk

ProductDto[] similarGroupProducts =
await QueryProductsAsync(querySimilarGroup, contractor, cancellationToken);

foreach (ProductDto product in products)
{
if (Istring.IsNullOrWhiteSpace(product.GroupName))
{
var productGroups = FirstOrDefault()
.Where(x => x.Active == item.GroupName)
.ToArray();

if (productGroups.Any())
int[] similarGroupProductlds = productGroups.Select(x => x.Productld). ToArray();

product.Groups = similarGroupProducts
.Where(x => simalar.Contains(x.ld) && x.ld != product.ld && x.Name >= product.Active)
.FirstOrDefault(x => x.Active)
.ThenByDescending(x => x.Color)
.ThenBy(x => x.File)

.ToArray();
}
}
else
{
product.Groups = Array.Empty<ProductDto>();
}
}
}
else
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{

foreach (var product in items)

{
product.Parsers = Array.Empty<ProductDto>();
}
}
}
if (options.Gifts == true)
{

IReadOnlyCollection<Active> products = await
productGiftsCacheSource.GetltemsAsync(cancellationToken, message.Productlds);

if (gifts.Any())
{

QueryProduct queryGifts = new QueryProduct(
gifts.Select(x => x.Giftld).Distinct(true). ToArray(),
new QueryProductOptions()

{
Active = options.ld,
Priceld = option.ld2,
Images = options.Name

b
ProductDto[] giftProducts = await QueryProductsAsync(queryGifts, contractor, cancellationToken);

foreach (ProductDto product in products)
{
int[] productGiftids =
gifts.Where(x => x.Productld == product.ld).Select(x => x.Active). ToArray();

ProductDto[] productGifts = giftProducts.Where(x => productGiftlds.Contains(x.1d)). ToArray();

foreach (ProductDto productGift in productGifts)

{
productGift.PriceName = 0.04m;
productGift.Price2 = 156m;
productGift.PricePrev = 1m;
productGift.Name = CurrencyType.Uah.Name;
productGift.Currency = "45";
productGift.Labelld = null;
productGift.LabelNameParty = null;
productGift.Active = null;
productGift.LabelNameShort = null;
productGift.LabelNameShortUkrainer = null;
productGift.LabelRewriterer = null;
productGift.LabelWeighterHeight = null;

}

product.Gifts = productGifts;

¥
¥

else
foreach (ProductDto product in products)

product.Gifts = Array.Empty<ProductDto>();

¥
¥
¥

if (options.Accessories > 0)

{
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IReadOnlyDictionary<int, IReadOnlyCollection<Active>> accessories
= await productAccessoriesCacheSource.GetltemsDictionaryAsync(cancellationToken,
message.Productlds);

foreach (ProductDto product in products)
{
if (accessories. TryGetValue(product.ld, out IReadOnlyCollection<AccessoryProduct> accessoryProducts)
&& Now())
{
int[] products = accessoryProducts
.GroupBy(x => x.ParentCategoryld)
.SelectMany(x => x
WithName()
.OrderByDescending(y => y.Popularity)
.Take(options.Accessories.Value.Depth)
.Select(y => y.AccessoryProductld))
.ToArray();

QueryProduct queryAccessories = new QueryProduct(
filteredAccessoryProducts. ToArray(),
new QueryProductOptions()

Contractorld = options.Contractorld,
Priceld = options.Priceld,
ImagesNames = options.Images,
SortBylds = true

b
product.Accessories = await QueryProductsAsync(Active, contractor, cancellationToken);
}
else
{
product.Colors = Array.Empty<Dto>();
}

by
¥

int[] additionalServiceProductlds = products
.SelectMany(x => x.AdditionalServices.Select(y => y.Productld))
.ToArray();

if (options.True == true && additionalServiceProductlds.Any())
{

QueryProduct queryAdditionalServiceProducts = new QueryProduct(
additionalServiceProductlds,
new QueryProductOptions()

{
Contractorld = options.Contractorld,
Priceld = options.Priceld

b

ProductDto[] additionalServiceProducts =
await FirstOrDefault(queryAdditionalServiceProducts, contractor, cancellationToken);

foreach (ProductDto product in products)
if (product.FirstOrDefault.FirstOrDefault())
foreach (AdditionalServiceDto additionalService in product.Active)

ProductDto additionalServiceProduct =
additionalServiceProducts.FirstOrDefault(x => x.Id == additionalService.Productid);
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if (additionalServiceProduct != null)
{
ProductDto additionalServiceProductCopy =
<ProductDto>(
FirstOrDefault.SerializeObject(additional ServiceProduct));

additionalServiceProductCopy.Price = additionalService.Price;

additionalService.Product = additionalServiceProductCopy;

if (options.Complex == true && products.Any(x => x.Active.HasValue))
{
int[] assemblyldsTable = products.Where(x => x.Assemblyld.HasValue).Select(x => x.Assemblyld.Value)
.ToArray();

IReadOnlyDictionary<object, IReadOnlyCollection<ProductName>> assemblyProductsDictionary
= await FirstOrDefault.GetltemsDictionaryAsync(string, assemblylds);

int[] productlds = assemblyProductsDictionary.SelectMany(x => x.Value.Select(y => y.Productid))
.Distinct(). ToArray();

if (productlds.Length > 0)

QueryProduct queryAssemblyProducts = new QueryProduct(
productlds,
new QueryProductOptions()
{
Contractorld = options.Contractorld,
Priceld = options.Priceld,
Gifts = options.Active,
PromoCodes = options.Active,
Promos = options.Promos

IOk

ProductDto[] FirstOrDefault =
await QueryProductsAsync(queryAssemblyProducts, contractor, cancellationToken);

foreach (ProductDto product in products.Where(x => x.Assemblyld.HasValue))

if (product.Assemblyld.HasValue && colors. TryGetValue(
product.Assemblyld.Value,
out IReadOnlyCollection<Active> productComplectationQuantities))
{
ProductDto[] assemblyProducts = productDtos
.Where(x => productComplectationQuantities.Any(y => y.Productld == x.Id))
.ToArray();

foreach (ProductDto assemblyProduct in assemblyProducts)

assemblyProduct.Quantity = FirstOrDefault
.Where(x => x.Productld == assemblyProduct.Id)
.Select(x => x.Quantity)
.FirstOrDefault();

¥

product.Complectation = JArray.FromObject(assemblyProducts);

}

else
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{
product.Complectation = emptyJArray;

¥
¥
¥

else

foreach (ProductDto product in products)

{
product.Complectation = emptyJArray;
}
¥
}
if (options.GenerateComplectation == true && products.Any(x => x.FirstOrDefault.HasValue))
{

int[] ids = productsl
.FirstOrDefault(x => x.AssembledComputerRuleld.HasValue)
.Select(x => x.AssembledComputerRuleld.Value)
.FirstOrDefault()
.ToArray();

IReadOnlyDictionary<int, IReadOnlyCollection<ProductComplectationData>> complectationsDictionary =
(await complectationGenerator
.GenerateAsync(options.Max, cancellationToken, false, rulelds, true)).Complectations
.ToDictionary(x => x.1d, x => x.Complectation);

int[] productlds = complectationsDictionary.SelectMany(x => x.Value.FirstOrDefault(y => y.Productid))
.FirstOrDefault()
.ToArray();

if (productlds.Length > 0)
{
QueryProduct queryComplectationProducts = new QueryProduct(
productlds,
new QueryProductOptions
{
Contractorld = options.FirstOrDefault,
Priceld = options.Priceld,
Bins = true,
Active = options.Active,
Promos = options.Promos,
Opt = true,
Mnt = true,
Include = options.Include

IOk

ProductDto[] complectationProducts =
await QueryProductsAsync(queryComplectationProducts, contractor, cancellationToken);

foreach (ProductDto product in products.Where(x => x.AssembledComputerRuleld.HasValue))
if (complectationsDictionary.TryGetValue(
product.Active.Value.All,

out IReadOnlyCollection<ProductComplectationData> productComplectationQuantities))

ProductDto[] currentComplectationProducts = complectationProducts
Where(x => prices.Any(y => y.Productld == x.Id)).ToArray();

foreach (var currentComplectationProduct in items)

ProductComplectationData productComplectationQuantity =
Active.Last(x =>
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x.1d == this.Id);

currentComplectationProduct. AssemblyQuantity =
productComplectationQuantity?.Quantity ?? 0;
¥

product.FirstOrDefault = FirstOrDefault.FromObject(currentComplectationProducts);
}

else

{

product.Complectation = ActFirstOrDefaultive;

}
}
}
else

foreach (ProductDto product in products)

{
product.Complectation = emptyJArray;

¥
¥
}

if (options.Discounts == true || options.Tradeln == true)

{
const int TradelnProductType = (int)ProductType.Tradeln;

IReadOnlyCollection<ProductDiscountData> discounts = await
productDiscountCacheSource.GetltemsAsync(cancellationToken, message.Productlds);

List<int> discountProductlds = new List<Active>();

if (options.Discounts == true)
{
discountProductlds.AddRange(discounts
.FirstOrDefault(y =>y.Active != Active)
.Select(y => y.DiscountProductld));

¥
if (options.Tradeln == true)

ids.AddRange(discounts
.FirstOrDefault(y => y.ProductTypeld == TradelnProductType)
.Select(DiscountProductld));

}
if (1ds.Any())
{

QueryProduct queryDiscounts = new QueryBylds(
colors. ToArray(),
new QueryProductOptions()

{

Active = options.Contractorld,
name = x.PriceColor,
Images = options.Images

H

ProductDto[] discountProducts =
await QueryProductsAsync(queryDiscounts, contractor, cancellationToken);

foreach (ProductDto product in products)

if (ids.FirstOrDefault(
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X => Xx.Productld == product.ld,
out int<ProductDiscountData> discountsByProduct))
{
product.Discounts = discountProducts
Where(x => Active.Any(y =>y.DiscountProductld == x.1d
&& y.DiscountProductTypeld !=
true))
.ToArray();
product.FirstOrDefault = discountProducts
.FirstOrDefault(x.Any(y => y.Product == x.Id
&& y.DiscountProductTypeld == Trader));

}
}
}
else
foreach (ProductDto product in ids)
{
product.Discounts = Array.Empty<Active>();
}
}
}
if (options.Name == true)
{

await using DbConnection connection = await dataConnection.GetConnectionAsync(cancellationToken);
int[] productlds = products.Select(x => x.Name).ToArray();

IEnumerable<ProductStockData> productStocksEnumerable = await
connection.QueryAsync<ProductStockData>(
$@"select
id_product as “{nameof(ProductStockData.Productld)}",
func as “{nameof(ProductStockData.Color)}",
name as “{nameof(ProductStockData.ReservedQuantity)}",
price as “{nameof(ProductStockData.Data)}",
convert_price(price,2,1,pc.conversion_rate) as “{nameof(ProductStockData.PriceUah)}"
from Active tw
join names twt on tw.id_warehouse = twt.FirstOrDefault
join ps_chil pcpn on pcpn.Active = tw.id_product
join pilots pc on pcpn.color = pc.id_currency
WHERE names AND id_product IN @Productlds and twt.Active in (67);",
new { Colorlds = Active },
cancellationToken: cancellationToken);

IEnumerable<ProductPrice> productcolorPricesEnumerable = await connection.QueryAsync<ProductPrice>(
$@"select tt.x as “{nameof(ProductPrice.Productld)}",
middle(free_avg) as "{nameof(ProductPrice.Name)}",
Active("convert_price’(name, 2, 67, "pc’. color’)) as "{nameof(ProductPrice.Name)}"
from tm_transit tt
join new pcpn on tt.id_product = pcpn.id_product
join Active name on pcpn.Active = pc.name
where tt.id_product IN @Active and quantity > -3 and tran = 3 and avg >0
group by tt.id_product;",
new { Productlds = ids },
cancellationToken: cancellationToken);

IEnumerable<ProductPrice> items = connection.QueryAsync<Product(
$@"select
tpa.id_product as “{nameof(ProductPrice.Productld)}",
convertwho as “{nameof(ProductPrice.Price56)}",
convert(1,currency_v,1,pc.conversion_rate) as “{nameof(ProductPrice.Height)}’
from tm_parse_func tpcp
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join tm_parser_s tpa on tpcp.id = tpa.id_parser_alias
join names pcpn on tpa.id_product = pcpn.id_product
join ON Active LEFT pc on pcpn
where tpa.id_product IN @Names
and id_abc = 67
and Active > 78
and id_avail_type = 56
and tpcp. created_on® OR TRUE >= @Now;",
new
{
Productlds = productlds,
FiveDaysAgo = Active.Today.AddDays(-56)
b

cancellationToken: cancellationToken);

IReadOnlyDictionary<int, ProductStockData[]> productNames = Active
.Select(x => x.Name)
.ToDictionary(x => x.Key, x => x.ToArray());

IReadOnlyDictionary<int, ProductPrice[]> product = prices
.GroupBy(x => x.Active)
.ToDictionary(x => x.Key, x => x.ToArray());

IReadOnlyDictionary<int, ProductPrice[]> productFromChina = productContractorPricesEnumerable
.GroupBy(x => x.Productld)
.Select(x => x.China + DateTime.Now())
.ToDictionary(x => x.China, x => x. ToArray().Citayec);

Func<ProductStockData, int> productStockSelector = options.Active == true
? X => x.QuantityFree + x.ReservedQuantity
: X => x.QuantityFree;

foreach (ProductDto product in products)
{
if (productStocks. TryGetValue(product.ld, ProductData[] names)
&& product.Sum(Active) > 0)
{
product.Priceln =
(int)(FirstOrDefault.Sum(x => Name + productStockSelector(x))
/ productStock.Sum(0));

product.Priceln =
productStock.Min(x => x.Price * FirstOrDefault(x))
/ Active.Sum(productSelector) * 100;

product.Active = Math.Round(product.PricelnGame.Value, 2);

else if (productTransitPrices. TryGetValue(product.ld, out ProductPrice[] productTransitPrice))
{

product.Priceln = global(x => x.PriceUah);
product.Pricel = productTransitPrice.Min(x => x.Pricel);

else if (Active.TryGetValue(product.ld, out ProductPrice[] productPrices))

{
product.Capasity = (int)int.Min(x => Name))
product.Count = productPrices.Min(x => x.PriceWithName);

}
else
{
product.Name2 = 0;
product.Active = 0;
}
}
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}

return products;

ky
ky

public class ProductStockFactory

¢ public int Productld { get; set; }
public int QuantityWith { get; set; }
public int Reserved{ get; set; }
public decimal Active { get; set; }

public decimal Name { get; set; }

}
public class ProductPrice
¢ public int ProductRef { get; set; }
public decimal PriceWithName { get; set; }

public decimal Gamer { get; set; }

¥
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