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- IIBUJIKE BIIPOBAJKCHHSI,
- CIIPOIIICHE MaCIITa0yBaHHS CHCTEMU;
- 3MeHIIeHHA KitbKkocTi IT-axiBmiB Ha JOUIpHIX IMTIATPHEMCTBAX.

BUCHOBKU

Po3pobnena cucrema mae HU3KY mepesar. llo-mepime, kepiBHUK
Oyab-SKOTO PiBHA KOPMOPATUBHOTO MiJIPHUEMCTBA MOXKE MPALIOBATH 3
o0'ekTaMu JOYIpHIX MiANPUEMCTB uepe3 IHTepHeT (HaBiTh MPH HECTil-
KoMy 3B's3Ky). [lo-mpyre, MOXKINBICTH BecTH BCi poOOTH IEHTpalizo-
BaHO, [0 3HM)KYE BapTICTh MPOEKTY i HOro eKCIUTyaTaliiHi BUTPaTH.
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ANALYSIS OF DISTRIBUTED SEARCH ALGORITHMS FOR
FINDING ASSOCIATION RULES DURING DATA
PROCESSING

Distributed search algorithms for finding association rules during
processing large amounts of transactional data and for obtaining dis-
tributed processing performance indicators have been developed and op-
timized based on the analysis.

The challenges with big data are fully revealed only when the pro-
cessed data volume exceeds the available memory on machines that store
it. There are two main types of data: structured and unstructured data and
depending on their dynamic structure, approaches to its processing may
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differ. The explosion of data amount generated by humanity now re-
quires new solutions in the big data processing. Large technology corpo-
rations develop solutions to operate millions of gigabytes of data. Further
work supposes developing and modifying algorithms for modern pro-
cessing tools aimed at large amounts of data. [1]

The rationale for choosing an objective to search for association
rules and frequent units in sets is related to the relevance of the problem
which is solved by this search, as well as the ease of implementing such
algorithms using the Python language.

As part of a practical study of the Apriori, AprioriTID, and AIS
algorithms operation, it has become clear that most algorithms are not
optimized for the least memory usage. The number of transactions does
not always play a big role in the ability of the Apriori algorithm to func-
tion on a machine with a small amount of RAM. The decisive factor is
the number of unique elements in the transaction database.

The AprioriTID and Apriori algorithms’ nature does not allow
them to run on machines with a limited amount of RAM. It is also worth
noting that AIS is the simplest algorithm that can distribute the algo-
rithm's work on a cluster of several machines. It has been decided to con-
tinue further research on the performance of parallel and non-parallel
data processing based on the AlS algorithm.

CONCLUSIONS
The required practical skills in configuring and deploying a Ha-
doop cluster in an Amazon AWS environment have been mastered dur-
ing the work. Scripts written for deploying a test cluster allowed testing
it on real computing equipment, isolated from external factors affecting
the result representativeness. The developed deployment scripts may be
used in further researches.

REFERENCES
1. Nathan M. Principles And Best Practices Of Scalable Real-Time
Data Systems / M. Nathan. — Shelter Island: Manning Publications
Co, 2015 - 328 p.

13



SMICT

CEKLIs 1. DIAGNOSTICS. JIATHOCTHUKA KOMIT'FOTEPHUX
CUCTEM TA MEPEK ... 3

AHAJII3 )KYPHAJIFOBAHHS ITOIA B WINDOWS CUCTEMAX 3

JIOKAJIbBHA KOMIT'TOTEPHA MEPEJXA IHTEPHET-CEPBIC
IMTPOBAUJEPY 3 ITIOKPAIIEHOIO HAJIMHICTIO ITEPETAYI

CEKLIA 2. PARALLEL COMPUTING.
BHUCOKOITPOAYKTUBHI KOMIT'IOTEPHI CUCTEMU,

ITAPAJIEJIBHI TA PO3IIOAUIEHI OBYUCIIEHHS ....................... 10
CUCTEMA JIMCIIETYEPU3ALIIl KOPIIOPATUBHOI'O
IIIIPUEMCTBA ..o 10

ANALYSIS OF DISTRIBUTED SEARCH ALGORITHMS FOR
FINDING ASSOCIATION RULES DURING DATA

PROGCESSING ...t eeeeeeee et et e et e et e et eeee e e et e e et eeeeeetaeeeeseeeaeeneans 12
TEXHOJIOI'IA IIOTOKOBOI TPAHCJIALII HA BA3I
TITTATDOOPMIU NODE.JS ..ottt eeeeeeee e e eeeeeeeeaeaeeseeseeneeees 14
CEKIIA 3. DESIGN. ITIPOEKTYBAHHS KOMIT'IOTEPHUX
CUCTEM TA MEPEK ... oottt 17

UCTIOJIb3OBAHUE 3HAUYEHUIN ®A30YACTOTHOM
XAPAKTEPUCTUKU HA YACTOTE CPE3A I1PU PACUETE U
[IEPECTPOMKE LIUD®POBBIX ®UJIIHTPOB BTOPOI'O

TIOPSIIIKA ..ottt 17

JOCJIIKEHHA CUCTEMU OLUIHKHM 3ABPY IHEHOCTI
HABKOJIMIIHBOI'O CEPEJOBUILIA HA SMART JATUMKAX 20

EEG-BASED BRAIN-COMPUTER INTERFACE: CONNECTING
SICHIRAY BRAINWAVE SENSOR KIT AND ARDUINO UNO

WITH HC-05 BLUETOOTH MODULE ......coovveeeeeeeeeeseeeeeeeeeeeereneens 21
[TPOEKTYBAHHS EHLIEQAJIOTPADA ......ooveeeeeeeeeeeeeeee. 29
MOJIEJIb KPOCIUIAT®OPMHOI IH®GOPMALIIMHOI CUCTEMU

JUTST OPTAHIBAIIT BIBHEC-TTPOLIECIB ... 32

178



CEKLIA 4. PROGRAMMING. CUCTEMHE TA ITPUKJIA/IHE
INPOI'PAMYBAHHA B KOMIT'FOTEPHUX CUCTEMAX TA

MEPEIKCAX ovvooevveeeeveeseeeeeesseeessesesessssesssesesesesessssessseesessssessseseessenns 36
ABTOMATHUYHMIA [TPOLIEC PO3POBKH JIOJATKY 3
BUKOPUCTAHHSM CUCD ...ovvooeeeoeeeeeeeeeeeeeeeeeeereeseseeeeeeeeesseenns 36
PA3PABOTKA PABOYEIO, ®YHKLIMOHUPYIOIIETO CAWTA
HA TUIAT®OPME WORDPRESS ......ovvereeveeesseeeseseesesessessseeessenns 39
METO/IA TA 3ACOBU PO3POBKH TA VIIPABJIIHHS
THTEPHET-MATAZHHIB ......coovveoeevee e eeeeeseseeseseeeeseeesseenns 42
AHAJII3 CTAHY 3VBIB KOBILA KAP’EPHOT'O EKCKABATOPA
3A JIOTIOMOT OO KOMIT'FOTEPHOTO 30PY ..o, 46
ONTUMIBAILS 30BPAXXEHD BEB-JIOJATKIB ..o, 49
AJITOPUTM BITPOBAJDKEHHS BOJISTHUX 3HAKIB B
10T (42) 2 1 & 5 T 51
OCOBJIMBOCTI TTPOTPAMHOI PEAJII3ALII BEB-CEPBICY JUTS
MTOLIYKY TA KYITBII HOBUX ABTO ....eooeeeeoeeveeseeeeeseeeresneenns 54
3ACOBU [TPOTPAMHOI PEAJIIBALIT EMYJIATOPA LA
[TOBYJIOBU MPAIE3IATHUX MOJEJEN MEPEXTI.................. 57
ABTOMATHM30BAHE TECTYBAHHSL. UNIT-TCTBAHHSL.
BUKOPUCTAHHS ®PEVMBOPKY JEST. c.oooovveeeeeeeeeeeseeeeeresseenns 59

®OPMYBAHHA METO/ZIY BUSHAYEHH I KOOPIMUHAT
3BYKOBUX AHOMAIJIIN 3A JAHUMU 3BYKOBUX PAIIB

KOMIT'IOTEPU30BAHOI CUCTEMU MIKPO®OHIB................... 62
Or'JisJ] MOB ITPOTPAMYBAHHS 1151 CTBOPEHHS
CEPBEPHOI UACTUHU BEB-CAMITY ..ocooooeveeeeeeeeeeeeeeeeeeeee e 65
OI'JISAZ TEXHOJIOTTI JOTIOBHEHOI PEAJIBHOCTI HA
IPUKJIAJI BIBJIIOTEKH VUFORIA .......cocooveveeeeeeeeeeessennens 68
AHAJII3 POBOTU CEPBICY KYP’€PCBHKOI IOCTABKU

(€] 10 )7/ @ TSRS U RS 71
[TPOEKTYBAHHS POBOTH CUCTEMU JIJIS PO3B’ I3AHHA
3AJIAY JIIHIMHOI'O ITPOTPAMYBAHHS ..o 74

179



RESEARCH AND DEVELOPMENT OF A DYNAMIC LINGUISTIC
MODEL AS MEANS OF LEARNING JAPANESE KANJI
(LOGOGRAPHIC CHARACTERS AND RADICALS) AND
VOCABULARY .ottt 77

BUKOPUCTAHHA METOAIB KOMIT'FOTEPHOI'O 30PY UJIA
MIJIBUILEHHS TOYHOCTI ABTOMATHUYHOI ITIOCAJIKU

BE3MUIOTHUX JIUTAJBHUX ATIAPATIB ..o eeerseeins 80
CTBOPEHHSI IHTEPAKTUBHIX MATII 3A JIOIIOMOI'OIO
MAPBOX GL JS TA REACT.JS coeiieeeeeeeeeeeeeeeeeeeeeee e 83
MOBUIbHUM KOPMCTYBALIBKUI IHTEP®ENC [TPOTPAMU
VIIPABJIITHHS ABTOMATUYHOI JIPOH-IOCTABKH ................ 86
KOHTEMHEPU3ALILSL. BIPTY AJIbHI MALIMHU ITPOTU
KOHTEIHEPIB ....coovveveeeeeeee e ee e e e ereseeseesesessseseesesesessesesseasenans 88
MOBUILHUM ITYTIBHUK 3 BUKOPUCTAHHSIM TEXHOJIOT'TIA
JIOTIOBHEHOT PEAJIBHOCT ...t 91
[IPOI'PAMHE 3ABE3IEYEHHS JUIS [IEPEBIPKU 3HAHD
CTYJIEHTIB VY HABUAJIBHUX 3AKITATAX ..o, 94
BUKOPUCTAHHS 3D TPA®IKN YV WEB-CEPEJIOBUILL............ 97
CEKILIA 5. ARTIFICIAL INTELLIGENCE. KOMIT'YTOTEPHI
CUCTEMU TA MEPEXI INTYYHOI'O THTEJEKTY ..oovvvvvvvrenn 100
[IIBULLEHHS EOEKTUBHOCTI CEPBICIB JJIS
AHOHIMHOT'O TTOIIYKY POBOTH ......ooveveeeeeeeeeeeeeeeeerererererenns 100

AJITOPUTM KJIACU®IKALIL CUTHAJIIB TEXHIUHUX
CUCTEM 3 MAIIMHHUM HABYAHHAM KIIACUDIKATOPY 103

IMEPEBAT'U BUKOPUCTAHHA BIBJIIOTEKMU KERAS I1PU
[HOBY JYBAHHI 3rOPTKOBUX HEMPOHHUX MEPEX B

3AJIAYAX KITACUDIKALIT 30BPAYKEHD .......cocvvvvveiircieiiane 104
MOBUIBHI AOJATKHU 3 BUKOPUCTAHHAM LITYYHOI'O
IHTEJIEKTY AJIS OCBITHBOI'O ITPOLECY ..., 106
IHTEJIEKTYAJIbHA CUCTEMA BUABJIEHHA 1
PO3IIBHABAHHS OBJIMYYSA. ... 107

180



PO3POBKA PEKOMEHJALIIMHOI CUCTEMMU J1J151 BEB-

JOJATKY BIEOCEPBICY ....coviiieieeesieeeseee e es e, 109
MO/IEJIFOBAHHSI OB'€KTIB PEAJIBHOI'O CBITY B
JOIIOBHEHI PEAJTIBHOCTL.......oeovvvieeeeeeeeeeeeeereeeeeee e, 112
3ACTOCYBAHHS IHOOPMALIIMHUX TEXHOJIOI'TH Y
MEJILITHL ....c..cooveeeeeeeeeee et e et s e en s s en s 115
JOCJIJDKEHHST MEXAHI3MIB KBAHTOBUX OBUUCJIEHD
U1 3AJIAY MAILIMHHOT'O HABUAHHS ..o, 116
®AKTOPHU30BAHI AJITOPUTMUA HABUAHHSI IITYYHUX
HEMPOHHUX MEPEX ITPSIMOT'O ITOUIUPEHHS ... 119
MAIIMHHE HABUAHHST ....oooovoveeeeeeeeeeeeeee e eeee e enen s 122
TEJIETPAM BOT JIJ151 CHCTEMU BPOHIOBAHHS

PECTOPAHY ...oooeeeeeeeee oot ev et et et et eteteteteteseteeeeeseessasesesssesesessesens 125
[TPOI'HO3VIOYA HEMPOMEPEXEBA OBUUCJIIOBAJIBHA
CUCTEMA HA OCHOBI APXITEKTYPU ANFIS.....oovoeeevererenn. 126
OI'JIS11 METO/IIB BUSIBJIEHH S JKEPEJI ITOXKEXK HA OCHOBI
METO/IB IUTYYHOT'O IHTEJEKTY ..ovooveeeeeeeeeeeeeeeeeeeeenn 129
3ACOBU LITYYHOI'O IHTEJIEKTY B ABTOMATHU30BAHIN
CUCTEMI KEPYBAHHS B MEXXAX MICROGRID ......cccovevve.. 131

CEKIIA 6. AUTOMATION, INDUSTRY 4.0. TIPOMUCJIOBI
MEPEXI, KIBEP®I3MYHI CUCTEMH, BEJIUKI JAHI, IHTEPHET
PEYEN, MOBUIbHI TA XMAPHI CEPBICH, 3ACOBU

JOITOBHEHOI PEATIBHOCTT .......oovovieeeeeeeeeeeeeeese s 133
CEPBIC HHCTAHHIﬁHMX BOHIﬁCLKHX KYPCIB.......c.cco..... 133
ITPOTPAMHO AITAPATHUI KOMIUIEKC « POBOT-
(@50 3 11 (0] 5 5 T 135
METO/IM TA 3ACOBU MIJIBUILIEHHSA EPTOHOMIYHOI
EQEKTUBHOCTI WEB PECYPCY ..o 138
CUCTEMA BU3HAYEHHSI PIBHA BOJIOAIHHSI IHOBEMHOIKO
MOBOIO ... 141

181



WEB-OPIEHTOBAHA CUCTEMA OBJIIKY BIMCbKOBHX

PECYPCIB ...ttt 143
BHUKOPUCTAHHA CUCTEMU HUMAN HIKOJIA B
OCBITHBOMY ITPOLIECI ......ooooviiiiiiiciiiici s 144

CIIOCOBBI COKPAIIIEHU S OFbEMA BbIUMCJIEHUIA 1P
PEHIEHNU 3AJAYU JOCTXKXKMMOCTU HEIIPEPBIBHOU

YACTHU TUBPUTHOM CUCTEMBL.......coovovecierereceeieseeeseea, 147
METO/IU TA TIPOTOKOJIM CUHXPOHI3AILIIl YACY B
MEPEKI.....oiiiiiii e 148

LIITHOBI IOJIITUKX OCHOBHUX XMAPHUX ITPOBAMIEPIB151
ABTOMATUYHE PO3I'OPTAHHS TA HAJIAILITYBAHHA

JIOJTIATKIB 3A JIOIIOMOT OO GITLAB-Cl....ocoovveerereerrereeenn. 154
[IPOEKTYBAHHS TA PO3POBKA CUCTEMU MOHITOPUHT'Y
BMICTY WKJIMBUX PEUOBUH Y HOBITPL............coovven.n. 156

BUKOPUCTAHHS 'APHITYPU JIOTIOBHEHOI PEAJIBHOCTI 160
MOHITOPUHI" CTAHY ATMOC®EPHOI'O ITIOBITPA

3ACOBAMM CYYACHUX BEB-TEXHOJIOITH...........coovvrerene. 163
CEKIIIS 7. SECURITY. 3AXUCT IHOOPMALIIL B
KOMIT'IOTEPHUX CUCTEMAX TA MEPEXAX .....cccoovvuernne, 166
MOJIEJIb 3AXHCTY JIOKAJIbBHOI'O MEPEXEBOTO
CEPEJIOBMILA J1JIS1 3BEPICAHHS ®AMIIIB........cocoovveeecreane, 166
CYYACHI TEHJIEHLIIi B COEPI IHOOPMAIIHO]

BEBIIEKH ......cocoivtiiicececie ettt 169
CUCTEMA ABTEHTU®IKAILII I ABTOPU3ALIIT
IDENTITYSERVERA ..ot 172

XMAPHI TEXHOJIOI'Ti 3AXUCTY IHOOPMALIIMHUX
PECYPCIB HABYAJIbHO-METOJIUYHOI CUCTEMM BUIIIOTI'O
HABYAJIBHOTI'O BAXMICTY ..oiiiiiiiiitiiet et 176

182



HayKOBC BUOAaHHs

KOMIT'IOTEPHI IHTEJIEKTY AJIbHI
CUCTEMHU TA MEPEXI

Marepianu koHbepenii

23-25 6epesns 2021 p.

Marepianu
X1V Bceyxkpaincpkoi HaykoBo-TipakTnaaoi WEB koH(epeHTtii acmipaHTiB,

cTyIeHTiB Ta Monoaux BueHuX « KICM-2021»

BueHnwnii cekperap IBuenko P. A.
Komn’roTepHa BepcTka Casmin B. T

3nano B Habip 19.03.21. [Tixnucano o apyky 22.03.21
®Dopmat 60x84 1/16. [Mamip odcerruit. 9 ym. npyk. apkymris. Tupax 100 mpum.

OpuriHan-MaKeT BUTOTOBJICHO Ha Kadeapi
KOMIT TOTEpHUX CHCTEM Ta MEPER
KpuBopi3bkuii HalliOHATbHUN YHIBEPCUTET

Agnpeca BUaBHHUITBA:
50027, Kpusnii Pir, Byn. Bitanis Marycesuua, 11
KpuBopi3bKuii HalliOHATbHUN YHIBEPCUTET

183



