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PE®EPAT

Jlunimomuas pabota 56 crpanulibl, 13 pUCYHKOB (CXeMbl, Auarpammsl), 11
Tabmuil, 12 ucTouHuKoB, 1 nmpunoxeHue.

BPOKEP COOBILEHUY; MEJNUAIUIEEP; TIEPEJAYA DOANJIOB;
KOHOUI'YPALIMA ATIITAPATHOM YACTHU

Obvexm uccredosanusi — TPOTPAMMHOE pEIIEHUE HJs  YIAJICHHOTO
yIpaBJICHUs] MEIMAKOHTETOM Ha ammapatHoi ocHoBe Raspberry Pi, BeiOpaHHO# B
pe3yJibTaTe aHAIN3a MPEIIOKECHUN OJHOIUIATHBIX KOMIIBIOTEPOB HAa pbIHKE. B
pabote ObuTO HWccienoBaHo 4 mporokona kKoMMmyHUKamuu — «MQTT», «KAMQPy,
«STOMP», «XMPPy». Briopannbiii Ha ocHOBe aHanmmza MQTT OwuT micciemoBan
TeCTaMH Ha TMPOMYCKHYI0 CIOCOOHOCTh YYHTHIBasS pa3Hble KOH(GUTYparuu
KauecTBa CepBHUCa.

Llenv pabomsr — pazpaboTath MporpaMMHOE OoOecTieUeHuUs IJis anmnapaTHON
yactu Ha ocHoBe Raspberri Pi 4 Model B 8 GB a1 umukiundeckoro
BOCITPOU3BEJICHUSI BUJICO COTJIACHO PACIHUCAHUIO MOJTYy4aeMoro oT BeO-cepBepa 1o
CpelcTBaM  KOMMYHMKAIuM  4epe3  Opokep  cooOmieHuit.  OpraHuzanus
napajieIbHOM 3arpy3Ku, BOCIPOU3BEACHUS BUIEO M TOJYYECHHS] COOOIIECHHHA OT
Opokepa.

B pabote npoBeneH CpaBHUTENbHBIN aHAIM3 OJIHOIUIATHBIX KOMITBIOTEPOB,
CpPaBHUTEJIbHBIA aHaMM3 OpOKEpOB COOOIIEHUHN, aHaiIu3 OBICTPOACHCTBUS,
¢dynkrmonansHocTd MQTT Opokepa Mosquito. TectupoBanock padota Opokepa B
3aBUCUMOCTH OT KOH(UTYypallud TapaMeTpa KadecTBa cepBUcA. BBISBICH ps
HEJIOCTATKOB, TAKUE KaK IMEPEMOJIHCHUE OYepeIU U CUTYAIUIO KOTJa COOOIIeHUN
KOTOpbIE OBUTA OTIIPABJICHBI OOJIBIIE YEM MPHUIIEAIINX B UTOTE, U3-3a TOTO YTO Ha
MOATBEPIKIACHUE TTOTYUCHUS COOOIICHUS TPATUTCS HAMHOTO OOJIBIIIE BPEMEHHU YeM
Ha €ro OTHpPaBKy, OJHAKO TaKOW CIIy4all MaJlOBEpOSATCH W3-3a CHenu(uku
UCIIONIb30BaHus.  Pa3zpaborana  cuctema  3arpy3kd W IUKIMYECKOTO
BOCIIpou3Be/ieHUsT Buaeo. Ilepeunciienbl TpeOoBaHUST K  HEOOXOAUMOMY
000py10BaHUIO.



PODEPAT

JlpimuiomHas padora 56 craponki, 13 mamroHkay (cxeMmbl, JIbisirpamsl), 11
tabmi, 12 kpeiHil, 1 qagaTak.

_ BPOKEP TTABEJIAMJIEHHAY; MEJTUAIIEEP; ITEPAJIAYA
OANJIOY; KOH®IT'YPALBIA AITAPATHOU YACTKI;

Ab'exm Oacnedasanus - MparpaMHae pallldHHE IS ajJlajieHara KipaBaHHS
MEJIMaKOHTETOM Ha amapartHail acHoBe Raspberry Pi, aOpanail y BeIHIKY aHaJi3y
IpanaHoy OJHOIUIATHBIX KaMIlyTapay Ha phIHKY. Y Tpaibl ObUTO JaciiefaBaHa 4
npartakoibl kKamyHikaupll - «MQTT», «KAMQP», « STOMP», « XMPP». AGpans! Ha
acHoBe anamizy MQTT Obly macrmemaBaHbl TACTaMi Ha MPAMTyCKHYIO 370JbHACIH
yJI14BarOYbl PO3HBIS KaH(DIryparbli SKacii CIpBICY.

Mbma pabomwi - pacnpaiiaBailb mparpaMHae 3a0eCTsTYdHHSA ISl anmapaTHai
yacTkl Ha acHOoBe Raspberri Pi 4 Model B 8 GB s upikiiuHara npairpaBaHHs
BiJpa 3roAHAa 3 packiajaM aTpbIMIiBaellla aj BiIO-cepBepa Ima CpojaKax
KaMyHIKaIlpll TIpa3 OpoKep MaBeIaMIICHHSY. ApraHizaibls rapajielibHail 3arpysKi,
npaiirpaBaHHs B1/13a 1 aTpbIMaHHS [TaBEJaMIICHHAY aJi Opokepa.

V mpatipl npaBeA3eHbl NapayHaIbHbBI aHAJ3 OJIHOIUIATHBIX KaMIyTapay,
napayHalbHbI aHalli3 OpoKkepay rmaBeaMIICHHSY, aHali3 XyTKaJ[3eitHacCIl,
dbynkupsiHansHaci MQTT 6pokepa Mosquito. TactaBais npaiia Opokepa ¥
3aJIeHACI aJ] KaH(DIrypalbll TapamMeTpy sSKacili capBicy. BrisyieHnsl mmpar
HeJlaxonay, Takis sK nepanayHeHHe 4ap3e 1 CITyalbllo KaJll TaBeJaMJICHHSY SKis
OBbLIT1 aAnpayneHbls OOJbII YbIM ThIX, XTO MPBIAIIOY Y BBIHIKY, 3-3a Taro mTo Ha
narBepKaHHe aTphIMaHHs MaBeAaMIICHHS TpaIliliia HamMaT OOJIbII Yacy YbIM Ha
Aro aJlpayKy, aJJHaK Takl BbINAaJaK MaJlaBeparoJHbl 3-3a cielbl(iki
BbIKAapbICTaHHs. PacnpaiiaBana cictama 3arpy3Ki 1 HbIKJIIYHAra npairpaBaHHs
Bimda. [lepaniuanbisa narpabaBaHH1 Ja HeaOxoaHara adCTaisiBaHHS .



ABSTRACT

The degree work 56 pages, 13 figures (diagrams, diagrams), 11 tables, 12
sources, 1 application.

BROKER OF MESSAGES; MEDIAPLAYER; FILES TRANSFER;
HARDWARE CONFIGURATION;

The object of the work is a software solution for remote control of media
content based on the Raspberry Pi hardware, selected as a result of analyzing the
proposals of single-board computers on the market. In the work, 4 communication
protocols were investigated - "MQTT", "AMQP", "STOMP", "XMPP". The
MQTT selected on the basis of the analysis was examined by throughput tests
taking into account different configurations of quality of service.

The purpose of the research is to develop software for hardware based on
Raspberri Pi 4 Model B 8 GB for looping video playback according to the schedule
received from a web server via communication via a message broker. Organization
of parallel downloading, video playback and receiving messages from the broker.

The work provides a comparative analysis of single-board computers, a
comparative analysis of message brokers, an analysis of the performance, MQTT
functionality of the Mosquito broker. The work of the broker was tested depending
on the configuration of the quality of service parameter. A number of drawbacks
have been identified, such as a queue overflow and a situation when there are more
messages that were sent than that arrived in the end, due to the fact that it takes
much more time to confirm the receipt of a message than to send it, but such a case
is unlikely due to the specifics of use. A system for loading and looping video has
been developed. Requirements for the required equipment are listed.



