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ABSTRACT

Plekanka M.V. Improving the quality of service the content delivery
network.- Qualifying scientific work on manuscript rights.

Dissertation for obtaining the scientific degree of Doctor of Philosophy in
specialty 05.12.02telecommunication systems and networKsviv Polytechnic
National Universi of the Ministry of Education ahScience of Ukraine, Lviv,

2025.

In the first chapter" Analysis of services migration methods from
monolithic to microservice architecture’ the main principles and approaches
related to the use of monolithic and microservice architecture are considered, the
specifics of operation, advantages and disadvantages of each of them arh given
explores modern methods of creating and managingsinficiure, not through
physical hardware configuration or interactive setup tools, but using
configuration files and Infrastructure as Code (laC) approachesextensive
review of literature on dynamic load balancing and data caching has been
conducted tadetermine the current state of strategies employed, including their
benefits, drawbacks, implementation challenges, and their impact on the
efficiency of CDN networks

In the second chaptéiMethods and algorithms of balancing and
distributed requests pracessing in the CDN network”the main architectural
principles of operation and request routing in CDN netwaries consideredt
proposes an integral (comprehensive) caching key formed by combining multiple
parameters, which can be used for different syptnetwork traffic (e.g., web
browsing, interactive digital television, multimedia data). A method for
processing requests that require significant computational resources is suggested,
enabling distributed data processing at CDN points of presencepvimgrthe
use of cached data, reducing the load on the root server, and decreasing response
time for enduser.Additionally, a load balancing method for edge locations of

CDN networks is improved, taking into account the value of the integral caching



key, the availability of content on edge servers, and the operational status of
available servers.

The third sectionA model for evaluating the performance of network
traffic processing systems at th€€ND networks points of presence"presents
a comprehensive massrvice model witlihreesequentially connected systems,
used to characterize the request handling process in cloud services with dynamic
resource allocatianThe first subsystem, the load balancer, is mathematically
modeled as ad /0 /1/Oqueue system, which has a limited queue lekgthd al
servicing device. The processing nail origin servecan handle multiple tasks
in parallel and is thus modeled as 0 /0 /n system. Based on mathematical
modeling, the quality of servigearameters, such as the probability of immediate
service, queue length, and response time, are evaluated depending on the intensity
of incoming requests and the performance of @eiog nodes. Graphical
dependencies obtained from the modeling show that data service systems perform
well under moderate processing node lodtsvas determinedthat a system
consisting of a larger number of less productive processing haxenore
efficient, than one with a single higherformance node, provided that the traffic
characteristics do not require complex calculations or significant processor time.

The fourth chapter"Development of the method of adaptive
microservice deployment at CDN network point of presence" chapter
proposes a method for adaptively deploying microservices to process dynamic
reattime data at CDN network points of presence. Theshod duplicates the
business logic of the service from the root server to edge servers, analyzes
parameters determining service quality in @@k, and adaptively distributes
requests based on the load levels of edge se@eaxphical representation$ the
modeling results demonstrate that the proposed method is highly effective. For
instance, doubling the number of requests still ensures the required quality of

service (QoS) valuesAn example of the practical application of the adaptive



microservice deployment method and the results of its implementation are
provided, using the Google Cloud Run cloud service as a case study.
Keywords: CDN network, edge server, microservice framework, load
balancing, data caching efficiency, cloud computing, seoter, request routing,
cloud services, distributed data processing.
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o Cjh" ssdizz o j fiy! L OfSdside | izf) B B &0 6 tc O s gt
Edge 2 o fMsdls: of' ItsoaOtd o C4ih', Issd
Cdz' ' dzgslz. ,Mttctsydglz Bztdz! " j B,IBKW] Yld @ ¢ dz O
C' dzr C'Ois™ 9 ,sEldd 3 3 dzh s B EB] o MRS @ Stdalf’ fip
sBtotsB dzj dz' OO diylsdpitisoly tc © BC iRt | Hafiifide'ty tc O .
vOCtsy Mz H HBHOIL Ists?2 WOCI, hts ydd3 ¢
ssted B3OS o' H Ctstcjdzj osets MjtcspE®8 dddi3ls
ZOH ' MdzOIsd o Hftse ' HI , smM¢" &z €d oMy \ J
tcj Mzt o.
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dzv Istsets, htsB fCtcOhdlsd jWjSlsdedz Mis
sOCsets IATEBOCEY L dgjdh dlsd dz0o Odzls Oy j dad;
LOf tetsf sdetso Odets Mmnr j &3z L tetsL § OO0 dij iy tolgdz
L dzO0 ydzd ~ sB yd mdzé 9 @2 dafjdzd®€ 2 zGe'mdzio ¢ * Mmls
ftod S zOHE, wWehts CtedMmlskzoaoOy LOYdkE® © oW
Product2, €é&. Product10,j?2Ista Gffoddsd ‘Ba lladn c
10 ftesmisdrs LOYdIs' 9 85 tSHAdSBz Istso Otelz. |
ZEcoOddydzd Bemj co g stcdmMistsozo OlIsd Odzetstcd &
OBz LO9OMdSOY Jjd Mis! MOBset ¢ tOdzd Y
et fOMH ftsd cHialisdzdfilg@z'o o BERHEIS! dZOHG B
sCtej BB Istso Otcts d3. uf lso'  |a GXYfesfds® dadh fighitiefos jCtiz"  of
9" H LB Ltesfis], O dzj Isted o Odz'jlg:C Is d & dz' 5
Cih ko Odzedzy ff HCQa@A] I+ Mw . 4nJ BO CHONNE: el
ftcJ HIMIsOo dzj dzO7. d&z0 tedMmMbkzdzC & 2.

¢onupT p1u:

Mpup
B = = E E =

¢°PM3U Po Edge 1

nuT  Edge 2

© e, 3a
-i’li' “ -t E

ola
. iHdopmauii npo- Edge 3
Kiuesi I m Tosapd Origin Server
xopucryuaui 3anut Ha OTPUMaHHA KaTanory
Tosapis (Product1, Product2, BanancysanbHuk ¢op au poTo ap5 in
Product3, ..ProductN) =~ HaBaHTaXeHHs Edge d KOpeH

nuT
indpopmauii npo  Edge &
Tosap6

tdmie ) BO ftosatsHy jddz" LOYdlsk dzO GlIs
YyjtejL CDN &jtejxkz 'L tcta Gdzoxxigus @z dd <
dzO o Odzls Oy j dzdzv

10 dMBE@eFHMBIsOo dzj dzts L Of dls CtstedMiskzoe
£i2 LOfdls dz00&Bdifjles OdzOdzd S v 6292 O dzls@wyf dzd
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tc ' ocds O dzddpBEOIYO ZO dzfnlz © © dz' dzd ¢ dz@z0f B 'O 3 || @Afiaf
Coydesdzgz Istso OQtclz dzO sSHddz L 6 Ed§e MBRpdOo |
mMjtco jted Edge 1 IsO Edge 5 dzj L dzORtsSHWIs!
dZOH Md dzOs Is' ¢ e fodplp P tc. [y d G Jjtoj 9 OcsE
L d3d dzh § dzdzv  dzO 9 ©Ods ODod) pafd | telzO L o3 dgh § dedzv
Cdz' " dzslz dzOo9 " Is ftod! sFpe" uw@tt @d gy dido
fnd o j tod .

r dzw fjtcjo teCd ttsBtslsd HOdsets &jIstsH
BsHj dz 9 Odzdz 256t twsBslsd dzO ' 9 dz BO
ftoesyj M’ B3 H j dzt 9 OdzdzV , LOf dIs(d, sSB tcsB
sByYdmdzs 9 Odz' dzd = d3s jiftsbv tdsfy * 09, frjds@ylsw Co'j da¥f € g 3O
G J dzj tolz o Odzd ' Apafhie BeterQIdzts s H | dz' Bkdzs o d¢Ct
9 ttlskzOdz d&zO d3Oh ddzO, dO wEC*' 22 BRkdzs L O kN
sz ctOdzedydedrn Mjteo jto' 9. vOCBY Bzt de
300 d dz0O, wWCO oditdzzo OzO WEkd y' ¥ B O dzO 0z
o' olszOdzr dzO W CdgO " pdf@ ,1s dzlz © O dzO WizdzC y' e (G S
Il " telszOdz! dz0 BOh ddz0 ctOdzd ydzdrms MJjtco jto' o
L dzOr tsH d dzd ! o(ustas)dz’ © sk Pug] 5d2 MmMjte jto
' HH Odzj dz' (AsweRds K Ogls 2 O dz' dz' B3O L d dzdGooffjds o tstc
Cloud" L 9o d ¢ tsted fis OaiprrteEngifepstddf * Pz tclslz Odz! dzd = ¢
U ¢t Odzd ydzd 2e2dandamBj(@&CPU, 4 Core, 32GB RAM, 100GB

SSD Storage)

U BOdZzOdMEZz o9 Odz' dzd ¢ - ezia@andarekld WGP, dkdzvre 8GB

RAM, 10GB SSDStorag¢

U ¢ stej dzjfrpj decpB2standareR (2vCPU, 1 Core,8GB RAM, 10GB

SSD Storage)

tdLbkzd O ttseBtslsd CDN d&jte " ‘L tc
BOM&zOdMMnEz o Odz! dzd ¢ iOts jdaOfy IO@ASAp el tod Mz dzC O n
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IHTCHCHBHICTD HA/LXOUKCHHA 3a1THTIB,
3AMUTIB / XBHAHKY

{HTSHCHEHICTE HATXODKSHHA SAMKTIE MICNT POSIOSITY

9K

{RTSHCKERICTS HAONOMKSKKE J2MKTIE 00 POIIORINY

Jul 22,
6:45pm

IHTepBan Yacy CnoCTepeKCHHS

IHTEHCHBHICTD HAOXOMKEHHA SAIMITIE === {HTeHCHEHICTb HATXOMKEHHA PO3MIOAUICHIX 3aITHTIE

{ fi.s2.dz €' Mis! ¢ c Ofjstizp j daP o Bj > OF ftsHd
BJL o9dSBtedMmMlsOdzdzy d3 tetsL §f sH" dzj dzd - L O dIs

1 0 tedmMBdet' bH 5B tc Odg!j Bsi) C O dIls® @ @ w dzC
Cjhkey" Edge MmMjtojted o i3i »OMOHamize ‘Odz' o
dzOo Odzls Oy jl dedgvtc o Odals j S jted d3j dzlskz tetsL H ' dzj
fjtehd?2 ftoesd 44O gprowsCB.. I Ouztdzhizte ©dy' X
dz0 9 O dzls Oogj dzdavd ¢ tsdzlz 9 O ta O ffdaste dzj dzff dedzvy tsls
L dzOydzd n sByYd mdzs o OO dzckn M Ejqjztcfifjeco j tod,
fjto] 2O BOadzMx0C sk W stcdzOIs 9 WwWCtdklkz L O
] syd dzOs 4pd3ts™1dz06 f sB OYdilsd to' L € L tesfls Odzdz
ftesd3 ¥ 8¢ B Quddzmbiz o Odz' dzd &  f dBGUeO® dzls @S dzodzlz -
etsL f OcOzPff ez, "' fYslstciBlzels! L d®ydzedn
dzO B' dz h I C'dzr ¢ Mmis+ ftetsfmisdn (LOf dlL
fjtcj dz2Of teOo dzw dzd ! ¢ tcd@@zd MGitche I stow* L G' Hdzts
LOf ol SdapjolOgizsld .. 2 .5 dzr €' Mis! LOfdl' & Lo
B'd hj WwWC E HoO %gEyddzO 11Gs BtOduigBafdnt» ¢2,.Q fig;
L Otced 3¢ d fted BB Y LOfdIs" & Cdz' “ dzls’ o
B'dz hk ¢' d €' fMls! HtesMmisdrn, O ' fMdzvw y* t
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Yac sianosi, se

YaC EANIOELD D0 POSTORUTY

228516 mM5  4ac ENOOELN MCHT POSTIOLITY

leTepean Yacy COCTEpEREHHS

{ P2 O% ° C L Odzpy ozt iBld H H DO dzls O j dzdzv o
LesMlsOdzdzy €' & SCsfls' LOfdIs' o

Yy Of L Olsted &3¢ d i ted sBtetsB Y LOY dIs' o

tetsL §f SH' odzz L OtBPszCadzin lz® O de'’ dzcfiE @ d3gz@zd @ dzlp ® |
f stc’ o dzV dzdz’ L Is d d3, wed?2 Blzo f tadj L 5B to
o dC eI e sdzgso Odzse 5 d3d IstsH Iz, L dzOyJ dac
tc' o dz 218 dim. 1 ° fmdzw L OfMmistsmiz o OdzdzW B3 Is
BOM&zOMMEZze Odz! dzgd ¢ ©, L dzOyd dzdzgv yOMmkz o ' Hf 9
ZO 9% hAGHREY dZ0 (whmddlsd IsdagOdzfB B Iz dx
sBtetsBdzj dzO MOy dz2O Cjh ks ydes Mjteo jteOnr,
f Odzdo W Is"' . vstsBlsts L Of k| digip]esdig-tis®,d © O H B
VWstedsz o OdzOMm! oW 3 dz0 Misstets dz' Cihke ysse
Bsy dzd o ' Misilsddeis ¢ O ¢ yYyofm o Hfse ' H'
L Qo Odzls OYGtdgd dpisg Be Ftc ©O. 1€ SddyWEjicp tsLGtistedaPjo t6 ds
ftcd kdigse® wehts C' dz €' Mls! LOfdI' 8 HB
¢ dzin B! Ldgd dzh dlIs+ mw, tM¢' dz2 € d Soifdodtezd |
90y dzdos otOmrlzoOIsd Its?2 WOCIs, h s L Is 5y
LOf dllz o wWCtsdkz & Misdls! mMw 1 Istso Otc BEHJ
L OstcOlsdetss dz' 3y LOfdbkkz o wWottdklz d& Misdls! f
Cste] digotgRj tc f toj HelJdD R dzj dzts dzO
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IHTEHCHBHICTE HAIXO/KEHHA 3AMTHTIB
FAMKTIB / XBHIHHY

.!.-;* 6:00pm G:43pm

InTepean yacy cnocrepexeHHs

{t 0.8 & €' Mis’ ¢ EOF difsPt jdwd® o d5j ¥ OF H
BJL odCstedMmlsOdedzy d@3 tetsL f sH' dzj dedm L Of dIs

3apaHTaxkeHicTh KopeHeBoro cepeepa(CPU), %

3apanTaxenicts CPU 10 BHKOpHCTAHHSA

MOJiIeHHX 3aANHUTIB . .
posnoaLre 3 3apantaxkenicte CPU nicas

BHKOPUCTAHHSA PO3MOJLIEHHX 3ANUTIB
45%

36%

IHTepBal Yacy CHOCTEPEKEHH s

{ d fll.2 Oo Odzls Oy j dz' M) te@jytm j dajdes tisdets f)ls O dz
CELfsH dzjdds LOfdlk' s SO L LY SH

CC sy dz® B OyYdle- 2111 ®qiz &S ipks2. L O
C Stej dzj detisdnsizO d3j dz' j, dO 3L QBOO dAsOOn j dz' Mlis! 9
L o3 dz" d ZO X0, H © flask J de®693) j L dzOydzj L dzj dz"
dzOo OdzlsOy j dzdzv o f j teh ' GsHddzd sy 20O s
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HOdzdr BEA&ZO o HMIidSE® dzdy dEdj~h Mfj@&d j to' o, (S
C' dz' €' flse z dz@ {1 Js" B[ HodgC5¥ z@o ' Is' ftod B
LOfdI" o, dz0 9 O dzlsiPy,j dztefn ¢ 'LddsjCdef d Gx® d3' L Of
Bj dz" j sSBYdMdze o Odz dzd 7 tej f)lsts dZOo fisey o § bz
hts HOdd2 ®RjlstsH * jWjClkdoded?2, MS, d S d
we  flstejBlsIs! L dOydzd R BB W d fi§desteed Gds dzdoR
o jdzd C S fsmsdr LOfdls' s ' fwd Itd
dzOo Odzls Oy Ldgdg"j dagza®@'e j O IsO L O LOBjLY jykze
o' HftSo' H' MMjteo' Mk * Ikdd MOBId §cCtcO!
C' dzyjodds Sstedmskze OYj .

25. [y @%@ SIsdo desfils® C jhlzo Odzdz?" H Odzd -
[Ctc' &3 hoadHC B’ HsMIsO®e Cd HOdMz] A His €
dzOH " 2 dzts s fJtcj HOY' HOdzd -, CDN Isj ndztsd
jWiSkdods Mk CjhkoOdedzr HOdR kO od¢
Cihksydrs Mmjtco jto' 9.

251.wdzls j CteOdz dzd?2 Sdzs y S jh ko Oded
sihkzoOdgdz" H OBZdBO WO 'CDOMNB, jtoj ) j dedzy Cts¢°
HgdzO 3" Ydzsets Cisdzlsj dzlslz  ( dzOY tod SitOmits ' das & B

WO2dz' e JavaScript ‘ CSS) 2 f Od3g6wIs’ d
(Edgefnj tco j 6On ), tLISONtso Odzdr E ' L dzdr ISE
Csfgfzo OyYyodz tslstcd d3lzo Olsd H Odz L dzO 2 B dzd
L O Odzls Oy j dadz™ "L shdatso dese s (S tstoj dzj o9 5@
LOted 3¢ d HEtsSMIsCo¢d HOddr SO L d3j dzh iz° dz
[dzv " HjdaelsdW'® €SOy ' HOdedr o €9 1§ h i ®axazuzs .

s dz¢ y Cih ko Oyedzt dz' € Odz' dzd 2 "HydalsdW S

sdCttedmissolk Is! W Hd&v §shkCk HOddn Ek €.
hZCO' HOdZ o Cjh' LO ydd Sdsyjdk cShe
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(cache hit), HOd GHEBRLEYfGH] glsdd s (g
o dCd’ 5! MY Cs®f ffsEls] 6O HEv tlsted kO
(WiCkdods Mis! CjhbkoOdedzr odL dzOYO' Is' fw

9 Hftso ' H! RO W B k2 dzO W stcBts o Odz0O
fjtej dzOf Qo dzj dedz? HEs Ctstejdzj o5EE) HE L Oc
dZOH ' MdzOdz' . | 2Oy dzdz? vy sets § B¢ GL dzd VO Hds
O B 5100%.

% —h (2.1)

Hj % -igWiClsdedz Mis! G§hizo Otzlilpls: L OfdIs' o,
Bzdzd MW stcdzse Odz O GcteOdzdydesdzsz M tco § to
Mjto,jtc@) Oc Odz? OB o dztEO 2zt B+ L O dIs' o .

L MdMmisj BOR, Cdth 'z o Oz tcd Misso z° Is+ MW  H
fJodzsets dzOB tHAlSl G te QAR 2dz] )¢Mdizd Q@ W sted3lz’ Is
hdzw s ' HdzOdgdz? €' dzt S s f OtcOBI Iste” o
odL dzZOyOs¥ Is YyJ2 dzOB' tc HOdzd -~ . sdzs y GC4n
smdztso HOdzedr wWC' fjtjHOBI! MW 9o LOYJIs'
[ dzv W stcdilz o Odzdzy ¢ ddy Ist®9 Iz * dsts yiniw -CoezfSY 1@ U® L
"HidzsdW ' Sk tel jdiy Iz toHn’, dz' OB s SzOH dzgd » o Ote’' C
odSCtcdmlssa zo Olsd My HSHOIS 9 f OcOd3j Isted
stsC jdzd OklsjdzZsd¥W¥® SOy’ kO " dgh' MmMzkyBtse

1 0 tdmiA2aftzj H2MIs G acdf C B e i3z © O dzdzv * dzls j ¢
Cdzs yo ¢Cjhlkzo Odzdzy H dzvakzwdgs i ©OJCsde@Hz dz¢ ¢ dz&l
Coli3f sdzj dzls* @, BHXROES ' 7 ¢ d& €' Mlsy BBy J
mMdtes Mk Hdzw wWitSeBs o dz BkzH] odiBdMmissalt
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Haaga Kateropii OianasoH UiH

Haaea cTopiHku Laptops-and- Price-Range- uah-
page1 . Notebook- 100-to-uah-250
\ Computers/
| IHTerpanbHuiA Koy - b . . |
| KewyBaHHA ‘ |
| y |
i laeHTudbikaTop
E s KopucTysaua ion kpaksy
sid=12dfjh5gf cnt_code=ua

{ 2P ted C @b j Glotso OdzsEts Cazs YO S jh ko Od

] Otelsts L OL dz2Oydlsd, s SCdzsy €jh kzo Odadgw
sdf ' e ®Bjtjyjotets IStcOW' Ck, Hdv LOBjL{
LOC N s90dzdr HOdzdr. 24 BHdzdd fted§ zOH A
Bsyeizlsd Mmj e M) wydsz WdpGHFcad@mni ] dzj B Oy da
tod )k di8tztc PH MisOo dzj dzgs C s sdzj delsd WS o€ dzs

Hasea tv- kaHany Haszea nporpamu
twoplustwo — arch_key=71087
pl_1692.m3u8 — !

Hasea pecypcy
cdnd-
01.cdn.com

_—— e e —_— e e e _— — — — e — e — — e — — — -

I
IHTerpansHWn KNy
| kewyeaHHA onA

I IPTV
Yac novarTky Yac KiHuA
Moga tv-kaHany Nporpamu Nporpamu
len g_id:B time_min= time_max=

1733481600 1733488800

{  fl32.1 6d S &zOH ' dzsj Cotso OdgsEts € dzv yoO €.

CcShts LiesBdIsd ' dzlsfj @ue@dy I¥tc’ oof " rls sy dS-dz¥ 1
BOIsddzd dzOMmlszf dzd?2 odc dzv H:

cdn401.cdntvc.com/twoplustwo
pl_1692.m3u8?ticket=559225136&leng_id=3&arch_key=71007&time_min=17
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33481600&time_max=1733488800
wdzls j ¢ e Odz! dzd 2 Cdzs y G M ko Odadav , Bsy o
BOl j BOIsdydg{ &3 9 JLOL 5
O Y Q6 M MAY (2.2)
YRY

63 5
"Q6 M ) AYR 6 0 0 Y Y (2.3)

HJ

Y -dz0L 90 tjfMkztekz, Ht WCtets Lo jtlsO' Is!
. -dz0L 90 CO®IPEE CAEP? Ctedmiskze Oy,

0 -dzOL 90 fseteOdd fjtej HOY,

"N

D-'HjdasdW  COtste dBsoad bteOdhfdyy' ° fto
Y-yOfso ®© &' €O YOSl IstOdzdw y* @
Y- yoOmse O & ISCO L O jteh jdadzy IsteOdemazv 4"
1 dzO  J "Gt W AYRY , BEyd' dzs 9 Ols d iy KO L O

C' dz Csfyls' MCkZOHBSodae WwWC' otcORtolkzs Isi fw

Cjhikzo Odzdzv .

[Odz, w¢' 9o HYytes HOdAEL! Y! sikz ¢ d

Yy d dzts o3:

HTTP/1.1 280 0K
Access-Control-Allow-Origin: *
Cache-Control: no-cache

Content-Type: audio/mpegurl

Date: Sat, @7 Dec 2824 14:86:47 GMT
Expires: Sat, 87 Dec 2824 14:86:46 GMT
Server: nginx

Transfer-Encoding: chunked

HEXTM3U

H#EXT=-X=-VERSION:3

H#EXT-X-PLAYLIST-TYPE:VOD

H#EXT-X-TARGETDURATION:18

H#EXT-X-MEDIA-SEQUENCE:19574328

HEXTINF:10.808,
file/twoplustwo-pl/1692/FZFsNxSAuYkBA3YKKNNCUA/17335946@9/1733481000/5eq-19574328.ts
#EXTINF:108.008,
file/twoplustwo-pl/1692/_n25y9D27h8RAN_X4suxGw/1733594609/17334810808/s5eq-19574329.ts
#EXTINF:10.000,
file/twoplustwo-pl/1692/syBo53V11sXUdYIHKkERWAwW/1733594689/1733481080/5eq-19574330.1ts
HEXTINF:10.008,
file/twoplustwo-pl/1692/okABmYYS36BFIEat5nWleg/173359460@9/1733481000/5seq-19574331.ts
#EXTINF:108.008,
file/twoplustwo-pl/1692/80RLiIWTRVYEZKboBVHNPTg/1733594609/17334810808/5eq-19574332.ts
#EXTINF:10.000,
file/twoplustwo-pl/1692/50hTkocDjbthONQL_GMx6Q/1733594689/17334816060/5eq-19574333.ts
HEXTINF:10.808,
file/twoplustwo-pl/1692/8PrRqw9XWTn8Copd57-2-Q/17335946@9/1733481000/5eq-19574334.ts
#EXTINF:108.008,
file/twoplustwo-pl/1692/YCjiRXHKYGAXYpD4VIHFGA/1733594609/17334810808/5eq-19574335.ts
#EXTINF:10.000,
file/twoplustwo-pl/1692/7vGCbu7RWLGMNNDbCBp4iw/1733594609/1733481600/520-19574336.15

t dfm..2 1tAHOHBRHE, wC' o' Hto' HOSI! *
Cjhrzo@dazvmjteo' Mk iptyv
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) 6d S ZOH tsetld Mjtes' Mk ' dlsjtcOCIsdo d
By &zdo ' flsé § jQxb ¢'dzv HAZO fdftikgjtc B ZIsd L Ofls &
" dzls j €t @zriydzdiAs jH s O dzj s 20 wdMbkdS bk 2.

04:55 - AxeAAl
)7:30 - 3ary6aeHu# cBiT

{ df5.2.1 td C &zOH totsB s lod] Chisjtctafoh] IsiPkzdtw RIT \
"delsj ctetso Odeséts CdzgE yO € j M kzo Odad

] HOmsdBz odfOHSE, " wis% &® d fif sz Oapg s ggo
o dBteOld BStjdBd2 SO0dZOEZ 'L MfdmSk kO ¢
HdzZw y! sets § OdzOdzlz. 1" H Yyofm tweBlsd HO
MlsOlsd Mmis d ydz HOdz |, Hdzw o dL dzOyJ dzdzv  dzO?2
CstedMmMlszo Oy' 8 stgro dsclOCispPe CtsdgC toj Isded
fitejcdk"HE o wC' OCkdods Mis! Cwtedmsizo Oy
By bkls! odStstedhssobkeOldfi! HiY O0dOd Isd
"dels j et Odzt dedm S dzE y'' e Cjh ko Odadzw HdzW to' L«

dnjdBBz Wstodizo Odetzz o @dimlz2®,0 © L Odzj ) detsfyl
fjtejdedzvHOs s ¢ tedls O LR 1 te jj Hofg Is| Q oz
2O tod MiBdzS &2 2 .
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b
eeeeeeeeeeeeeeeeeee
aaaaaaaaaaaaa 3 ToBapis

Haasa kareropi
Bineo-T (
anuT Ha OTPUMaHHA p
r—\ { \ ‘ | \ ’,, Photography->SLR Camera->
I 1 _} Canon->| EOS R3-> Bluethoth-
\ A al eraz,
Mipkareropia Mogens Onuji
EOS R HDMI Out
rror Son Q

3anuT Ha OTPUMaHHA ToBapiB
Photography->Film Camera->
Nikon->EOS R10-> Wi-Fi-
>Camera1, Camera2,
Camera: 3

{ (680 ) BO Wstkdkkzo Odzdz" O ddbs j It lods ® @dts ¢ isd
L Ofls sk dzS * o

1 © tod mkedSdz HANIs Oo dzj dzgts o Ote” Odelsd, W&
Cstedmiszeo OYUO dzO® o' L dz' COlsjetsts' stso Ots
Cjih ko Odadav . s'dzyjod?2 CsstdMmlskzeo Oy &GO L d
stso Otc” o " HASIE jndz' CO), 1OC * f tch Ok gzt ts
COdzj tod , 1l dzt 9Cts9 COdzj toed, ) O OS¢ty BCI
BsHdW " COy" . ) L Odzj ) dztsmis” ' H Itsets, \
ZOH Md dzZO* Is! v dzO@ ctcOded ydz' Mmjtco jtcd CDN
fs LOHOddsHEZz Cdf yzrH'C jo 8 Qpaztzy OB 50 '
2tsets dzO Ctstej dzj 9 d 2 hjtce j to. v OC By sYJ €
f OOl ste” o (Ctedlsjte’ " o) ,fstflgz Cdgj dah @H Qdipse
o' Hfso " HOIsddBBS yYyddz §,080d BtEOd.! Mi' H figse "
hts Yy ssH@tsdf BzOHEL o Cjh FOdEBOVIS’ zO0
B teiflsyd BsydO fitjHBOYdlsd, "t jW¥jClde
oJdzdSdr COLjetsk' R sbbPBt ¢ OBIstswE" o3 Ml
stso Otc" @ BEHj dedyytses, Odz 3 MistsHcOIsssts d &3
W odzt Is e Otddf[Is Jsis W B Iz .

rdzv " Hlse jtHy jdzdz? yY!' sets WOSCISk, B Ldzt
CihkzoOdadz" HOdzd R Hdzv HI5 t6 YA 1 B34 dizEf = d dpls.ts to)
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Ceydz 2 Mmistste’ dzy 'C " MisezO Ists’o OO o £ jdz j=d) dEs o fighis
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Tosap6
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Tosapis (Product1, Product2, HaBaHTAXEHHS 3anur inchopmauii npo Tosap5 sin
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DopmyBaHHsA npaBun 3anur ’
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CKNapgHUX 3anuTis Ha Tosap5
. OCHOBI aHaNiTUYHUX [ y ]
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IHchopmaLis npo cTopiHkK sKi Ta MapKeTHHIOBHX AaHux
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- >
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>
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LLinax oo cTOpiHKW A knac ekpaHa 3a ocTaHHi 30 XBUAMH

Q fI/Photography/ ® Papakis Ha cToOPiHUI: 10 - Nepeiitu Ao 1 1-103105 )

Wnme 8o cTopikKk i Knac expana + Actueri kopneryaasi Mepernaan

1 /specials/I/P hy/Flashpoint~ORLIT~Lighting-and-Studio 42 80

2 /l/Photography/Cameras 9 10

3 /l/Photography/Lenses/Mirrorless-Lenses 9 18

4 /l/Photography/Lenses 7 7

5 /l/Photography/Lighting-and-Studio 7 9

6 /lI/Photography/Camera- Accessaories 5 ~
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