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AHHOTALIMSA

Hunnomnas paboma, 61 cmpanuya, 12 unmocmpayuti, 35 ucmounuxos.

Knroueswie cnosa: MOHUTOPHUHI', IIPOTHO3MPOBAHUE CBOEB,
MOBWJIBHBIE TTPUJIOXEHU A, 10S, HATPY3KA, METPUKU PECYPCOB,
MAIIMHHOE OBYUEHUE, TENSORFLOW, ELASTICSEARCH ML, SWIFT,
SWIFTUI, COMBINE.

Obvexmom uccnedo8anusi  A6JAemcs OpollecC  MOHUTOPUHTA U

MIPOTHO3UPOBAHUSI COOEB  PabOTOCIIOCOOHOCTH HMHQPPACTPYKTYPhl  MOOMIBHBIX
PUIIOKEHUH IO HATPY3KOii, a TakyKe MPOrpaMMHBIE CPEICTBA U TEXHOJIOTUU JUISI UX
peann3aluu.

Ilpeomemom uccnedosanus a61a0mcsi METOJbI U aJITOPUTMBI cOOpa METPUK
MIPOU3BOJUTEIILHOCTH MOOMIIBHBIX YCTPOWCTB W aHajdnW3a BPEMEHHBIX PSIOB ITHX
MeTpuK. Takke HCCIeOBAIUCH CHCTEMbl TNPEIUKTUBHOTO  aHaiIM3a A
NpeI0TBpalIeHusl COOEB.

Llenvio pabomwvr saensemcs pa3paboOTKa MPOrPaMMHOTO OOecTeueHus st
MOHUTOpPUHTA TIOKa3areled MPOU3BOAUTEIILHOCTH MOOWIBHOTO YCTPOWCTBA MO/
ynpasieHueM 10S U KOHIIENTyalbHOE MPOCKTHPOBAHUE CUCTEMBI MIPOTHO3UPOBAHUS
cO0eB Ha OCHOBE COOMPAEMBIX JIaHHBIX.

Memooamu  uccnedosanusi  A6AAIOMCA  AHAIA3 ~ HAYYHO-TEXHUYECKOH
JUTEpaTyphl,  METOJAbI  OOBEKTHO-OPUEHTHPOBAHHOTO  MPOSKTUPOBAHHUS U
porpaMMHUpOBaHus Ha si3bike Swift ¢ ucnonb3zoBanueM ¢peiimBopkoB SwiftUl u
Combine, METOIbI CTATUCTHYECKOTO AHAJIN3a BPEMEHHBIX PAJIOB.

Ionyuennvie pe3ynibmamel u ux HogusHa. MOOWIbHOE TipuiokeHue i 10S s
MOHHMTOPHMHIA KJIIOUYEBBIX MeTpUK mpousBoautenbHocTtu (O3Y, HII, auck, cets,
Oatapesi) ¢ BuU3yalu3alMeld U JIOKAJbHBIM COXpaHEHHEM JaHHbIX. HoBu3Ha
3aKJIF0YAETCs B CO3JJAHUK HOBOTO MHCTPYMEHTA B BHJI€ MOOMJILHOTO MIPUIIOKEHUS 110
cOOpy W aHaau3y KIIOYEBBIX METPUK O€3 TOMOJHUTEILHOIO OOOpYAOBaHUS WU
MIPOTPaMMHOT0 00€CTICUCHUSI.

Hocmoeepnocms ~ mamepuanos u  pe3yiomamos  OUNJIOMHOU — pabomul.
UCITOJIb30BAIMCh TOJBKO JOKyMeHTHUpoBaHHble APl onepannonnoit cuctemsl 10S ais

cbopa METpUK, C MPUMEHEHUEM CTaHJAPTHBIX METOMoNOTHi mpoektupoBanus 10,



CChUTKAMHM HAa aBTOPUTETHBIC HAy4YHbIE M TEXHUYECKHE WCTOYHUKH. Pabora
BBIIIOJIHEHA CAMOCTOSITENIBHO.

Obnacmowio B03MONCHO2O NPaKmu4ecKoeo NpUMEHEHUs A61Aemcsl
pa3paboTaHHOE TPUIIOKEHUE, KOTOPOE MOXKET HCIOJIb30BAThCA pa3paboTUUKaMH H
TECTUPOBIIMKAMU MOOWIBHBIX MpuioxkeHud st 10S mmargopMmbl ajig aHalv3a
MPOU3BOUTENILHOCTH U BBIABICHUS TTpoOieM. KoHlenTyaibHble pa3padOTKu MOTYT

CIIY’)KUTb OCHOBOM JJI1 CO3JaHusl ITPOMBIIIIVICHHBIX CUCTEM ITPOTHO3UPOBAHUS cOoeB.



AHATALBIS

Hvinnomnas npaya, 61 cmaponxa, 12 inlocmpaywiii, 35 kpwiniy.

Kniouasvis ~ cnosvi;  MAHITOPBIHI, TIPATHA3BABAHHE  3BOEY,
MABUIBHBISL  JIAIATKI, 10S, HAI'PY3KA, METPBIKI P3CYPCAY,
MAIIBIHHAE HABYYAHHE, TENSORFLOW, ELASTICSEARCH ML, SWIFT,
SWIFTUI, COMBINE.

Ab'exmam Oacneoasannsa 3'aynsgeyya TPANIC MAHITOPBIHTY 1 TMparHa3aBaHHS
3005y mparasaonabHacil 1HPpacTpyKTypbl MaOUIBHBIX JadaTKay maj Harpys3kai, a
TaKcama MparpamMHbIsS CPOJIKI 1 TAXHAJIOTI JUTSl 1X pIaTi3allbli.

Ilpaomemam Oacnedasanns 3'synsaoyya MeTagsl 1 anrapbITMbl 300py METPBIK
npaayKibliHACII MAaOUTbHBIX MPBUIAJ 1 aHaji3y YacaBbIX IIdparay TITHIX METPHIK.
Takcama nacnenaBaiicsl CICTAMBI MP3ABIK VYHAra aHajizy A NpagyX1ijaeHHs 3005y .

Mb>maii dacneosanns 3'aynaeyya pacupaioyka mparpamHara 3a0€CrsTUdHHS IS
MaHITOPBIHTY IMaKa3ubIKay MpaJyKIbIHHACII MaOlIbHAN MPBUIAbI MMaJl KipaBaHHEM
10S 1 KaHIPNOTyaldbHAe MpacKTaBaHHE CICTAMBI IparHa3aBaHHs 3005y Ha acHOBE
caOpaHbIX JTaHBIX.

Memaoami dacneoasanns 3'synsaoyya aHaii3 HaByKOBa-TAIXHIYHAW JITapaTypsl,
MeTajbl a0'eKTHa-apbleHTaBaHara MpackTaBaHHsS 1 mparpamaBaHHS Ha MoBe Swift 3
BbIKapeicTaHHeM (ppatimBopkay SwiftUI 1 Combine, MmeTaapl CTaThICThIUHATA aHATIZY
YacaBbIX IIdparay.

Ampoimanvia 6biiki i ix Hagizna. MaOUTBHBI AagaTak ajs 10S 111 MaHITOPBIHTY
KJIIOUaBbIX MeTpbIk mpaaykibidHacui (A3II, LI, neick, ceTtka, Oatapas) 3
Bi3yaJti3allbisiil 1 JJaKaJIbHbIM 3aXaBaHHEM JaHbIX. HaBi3Ha 3akitouaeriiia ¥ CTBapIHHI
HOBara iHCTPYMEHTA ¥ BBITJIs3€ MaOUIbHAra J1ajgaTka ma 300pbl 1 aHai3€ KITFOYaBbIX
METpBIK 0€3 1ajaTkoBara abCTaIsIBaHHS 1 IparpaMmHara 3a0ecCrsTYdHHS.

Jacmasepnacyb ~ mamopuianay i GuIHIKAY ObINJIOMHAL npayul.
BBIKAPBICTOYBAJICSA TONbKI MakyMeHTaBaHbld APl amepanpritnaii cictamsl 10S mis
300py METpBIK, 3 TMPBIMIHCHHEM CTaHAAPTHBIX MeETaaaiorid mpaektaBaHHS [13,
criachUIKaMi Ha ayTapbITITHBIS HABYKOBBIS 1 TOXHIUHBIS KpbIHilBL. PaboTa BbikaHaHa

caMacTOWHA.



Bobnacyvio mazuvimaza npakmeiunaza npeiMAHeHHs 3'Ayaseyya paclpalaBaHbl
Jajatak, sKI MOXa BBIKApPBICTOYBAIlla pacHpaloyIIubIKaMi 1 TACIIPOYIIYbIKaMi
MaOUIbHBIX JafaTkay mis rmiardopmel 10S miug aHamizy NpaayKiIbIHHACIT 1
BBISTYJICHHS TipabieM. KaHIpOTyanbHbIsS pacnpanoyki MOTYIb CITYKbII[b aCHOBAM ISt

CTBap3HHS MPAaMbICIOBBIX CICTAM MparHazaBaHHs 3005y .



ANNOTATION
Diploma work, 61 pages,12 illustrations, 35 sources.

Keywords:  MONITORING, FAILURE PREDICTION, MOBILE
APPLICATIONS, 10S, LOAD, RESOURCE METRICS, MACHINE LEARNING,
TENSORFLOW, ELASTICSEARCH ML, SWIFT, SWIFTUI, COMBINE.

The object of the research is the process of monitoring and predicting
performance failures of mobile application infrastructure under load, as well as the
software tools and technologies for their implementation.

The subject of the research is methods and algorithms for collecting mobile
device performance metrics and analyzing time series of these metrics. Predictive
analysis systems for failure prevention were also investigated.

The purpose of the research is to develop software for monitoring performance
indicators of a mobile device running iOS and to conceptually design a failure
prediction system based on the collected data.

Methods of research are analysis of scientific and technical literature, object-
oriented design and programming methods in Swift using SwiftUl and Combine
frameworks, and statistical time series analysis methods.

The results of the work and their novelty: a mobile application for i0OS for
monitoring key performance metrics (RAM, CPU, disk, network, battery) with
visualization and local data storage. The novelty lies in the creation of a new tool in
the form of a mobile application for collecting and analyzing key metrics without
additional hardware or software.

Authenticity of the materials and results of the diploma work: only documented
10S operating system APIs were used for metric collection, with the application of
standard software design methodologies, and references to authoritative scientific and
technical sources. The work was performed independently.

Recommendations on the usage. the developed application, which can be used
by developers and testers of mobile applications for the iOS platform to analyze
performance and identify problems. The conceptual developments can serve as a

basis for creating industrial failure prediction systems.
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