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Iiocucmema pozniznasanns 00'ekmie 04
A6MOMOOLIbHUX CUCMEM ABMOHOMHO20
KepyeaHHs

XniBHEHKO Muxaiino

KIII im. Iropst Cikopcbkoro
Kuis, Ykpaina
xlivnenko.michael@gmail.com

Anomauyis. HaBeneHo aHadi3 iCHYIOYHX amapaTHUX
MeTOAiB po3nizHaBaHHS 00’€KTIiB st cHucTeM
aBTOHOMHOro KepyBannsi. IlpexcraBiieHo aOCTiTKeHHS
NMOKA3HUKIB SIKOCTi aJIropuTMiB po3nizHABaHHSA
MAIIHHHOT 0 HaBYAHHA. Ha OCHOBI aHamizy
3aNpONIOHOBAHO CTPYKTYpY MojeJi CHCTEMH
po3mi3HaBaHHA 00’€KTiB [JisI aBTOMOOIIBHMX CHCTEM
ABTOHOMHOTIO KepyBaHHS.

Kniouosi cnosa: cucmemu aGmMOHOMHO20 KepyGaHHs,
anzopummu po3niznaganns 06’ckmis, ACF, YOLO, nioap.

Bceryn

OcTaHHIM YacoM, 3pOCTa€ KIIbKICTh JOPOXKHBO-
TPAHCHOPTHUX NPHTOJ] OB’ SI3aHKUX 3 MIIIOXOJaMH Ta 33
TakuX OOCTaBMH, IO BOAIH HE Mae 3MOTH BYACHO
3pearyBaTu Ha BUHUKHEHHs HeOe3MneuHux curyariit [1].
CBiTOBI TiraHTH aBTOMOOLUICOYAyBaHHS NPHIUISIOTH
Oarato yBarm Oe3meni  pyxy, KOXXHOTO POKY
NPENCTaBISIIOTh  HOBI  CHCTEMH,  BJIOCKOHAJIOIOThH
icHyroui. JlaHi cHCTeMH aHANi3yIOTh HABKOJHIIHIA
MPOCTIp Ta y pa3i BUHUKHEHHS HEOE3MEeYHUX CUTYyallii
CHOBIMAIOTH PO 1€ BOXisA, abo CaMOCTiHHO
BTPYYAKOTHCS Y MPOLIEC KEPYBAHHS.

3 orsimy Ha Takuil CTaH pedel, A po3poOIIeHHS
CHCTEM pO3IMi3HaBaHHS 00’€KTIB BUKOPHUCTOBYIOTh
CydacHi amaparHi pillleHHs, 0 3/1aTHi 3a0e3meYnTy yci
HeoOXimHi ymoBu. [lpore, He MeEHII Ba)XIUBOIO
YaCTHHOK CHCTEM € [porpaMHe 3a0e3MedeHHs.
KoxHOro poKy NpencTaBisIOTH HOBI aJTOPUTMHU,
METOIHN Ta MiIXOJHU JO MAIIMHHOTO HABYaHHSI, KOXKEH 3
KX, Ma€ CBOI IepeBaru Ta Hemodikd. IIpobiema, mio
BUHUKAE TIiepel pPO3pOOHWKaMH — Ile HeOoOXiTHICTh
BUOOPY IMEBHOTO MiIXOY Ta AITOPUTMY, IO 3a0e3IeurB
OM TIpU ILOMY yCi BUCYHYTi BUMOTH, MIPH IIbOMY, 32 4ac
CTBOPECHHS, BiJJIarO/KEHHS, TECTyBaHHS Ta
ceprudikamii cHUCTEMH Taki MIXOOU  3a3BUYAil
BTPayaloTh aKTyaJIbHICTb.

Omxe, ToOCTa€ NHTaHHA TOPIBHSAHHS Cy4YacHHX
METOJIB pO3Mi3HaBaHHS Ta Ha OCHOBI aHami3y ix
MOKAa3HUKIB CTBOPEHHS TAKOTrO HiIXofdy, sikuii 6u OyB
JeTKO IHTerpOBaHMM, TPH LBOMY, MaB BHCOKI
MOKa3HUKH SIKOCTI poOOTH Ta MIHIMAIBHUH dac
HaBYaHHS.

OTJIA/] ICHYIOUNX TTIIXOIB TA METO/IB
Bupimryrouu npo6neMy BUABIEHHS 00 €KTa Ta HOro
MICIIEe3HaXOKSHHS, TPOBIIHI BUPOOHUKH MPUALILIA 10
PO3IIMPEHHS MOXJIMBOCTEH CHCTEM 3a paxyHOK
BUKOPUCTAaHHS PI3HUX alapaTHUX 3aco0iB, IO 3HAYHO

[Mucapenko Annpiit
KIII im. Iropst CikopcpKoro
Kuis, Ykpaina
andrew.pisarenko@gmail.com

30UTBIIYIOTH KiJIbKICTh HEOOXiAHOT iH(popMallii, mpore,
ollpady K BHHHMKa€e mpoOiieMa 3 OOpOOKOK TaKoro
00’eMy J1aHHX.

Ha cporozHi, icHye Tpu 06a30BUX amapaTHUX 3aco0H,
110 BUKOPHCTOBYIOTHCSI B aBTOMOOIJIBHUX CHCTEMaxX —
KaMepH (BKJIFOYAIOYH TETJIOBI30pH), JIIapu Ta paiapH.

Kamepu € yHiBepcalbHHM 3aCO00M OTPUMAHHS
iHpopMallii 3 MOPiBHIHO HEBUCOKOIO I[IHOIO Ta BUCOKOIO
edektuBHicTIO. J[0 mepeBar kaMep MOXKHa BiHECTH
HEBEJMKHUN 00cAT reHepoBaHoi iHpopMallii Ta BiTHOCHO
HEBENMUKI BHMOTM JIO HOTY)KHOCTI  amapaTHoi
miathopmu. Takoxk, Kamepu MawTh 3[aTHICTh
PO3pi3HEHHSI KOJIbOPIB, LI0 MO3UTHBHO BIUIUBAE HA
SKICTh pO3Mi3HaBaHHA. JlOCHTh YacTo, BUPOOHMKHU
BUKOPHCTOBYIOTH ~ KaMepH, IO MAalOTh TEIJIOBY
pO3IIBHY 31aTHICTE — TeruoBizopu. Takuii minxin
J03BOJIsIE €()EKTHBHO OpPIEHTYBATHCS Y TEMHHH 4ac
n00u.

Jlinap — 1ue CBiTOBMH panmap, IO Ja€ 3MOTY
OTPUMYBAaTH O00’€MHY MOJENb MPOCTOPY HABKOJIO
TpaHCopTHOTO 3aco0y. Kpim mporo, minap nae 3mory
OLIIHIOBATH  BifgcTaHb 10 00°ekTiB. OCHOBHOIO
po0IeMoI0 € BelIHKHUii 00’eM reHepoBaHoi iHdopMallii,
IO BHMAara€ BEJMKOI amapaTHO! MOTYXHOCTI st
MoNaNbIIoi OOpOOKHM, a TaKoXX MOPIBHIHO BHCOKA
BapTicTh. Ha poboTy niapy MOXKYTh BILTMBATH TOTOIHI
YMOBH, HAMIPUKIIAJ, JAOII Ta TyMaH [2].

Pagap — 1e ceHcopHa cucTeMa, sika BUKOPHCTOBYE
pamioXBUJIl JJIsi BU3HAYEHHSI IBUJKOCTI, JAIBHOCTI Ta
KyTa 00’ekTa. Pajmap BHKOpHCTOBYE HEBEIUKHN 00’€M

JaHUX Ta 1OTpedye  MeHule  OOYHCIIOBATBHOL
MOTY)KHOCTI HIXK Kamepa. 3a CBOEIO TOYHICTIO BiH
MOCTYMAEThCsl  Jigapy, MNpoTe, Mae€ MOXKJIMBICTh

npafroBaTU y HECHPUATIUBUX NMTOTOAHUX YMOBaXx.

OrJis/] AJITOPUTMIB PO3ITIBHABAHHA TA iX AHAJII3

Jnst po3ni3HaBaHHA 00'€KTIB 3aCTOCOBYIOTHCS OyIb-
SIKi 3 TOCTYIHUX KiacudikaTopis. 3a3Buuaii, BAPOOHUKHU
BUKOPUCTOBYIOTh MOTYKHI JITOPUTMH IIONEPEIHBOT
00poOKH Ta OyIb-KWH 3 NOCTYIHHX KiIacudikaTopi.
Yacto B sKkocTi Kiacu(ikaTropa BHUKOPHUCTOBYIOTH
HEHPOHHI Mepexi. B OLIBLIOCTI PO3MIISHYTHX CHCTEM —
ue Support Vector Machine (SVM) [3], npudomy Hi B
OgHIH poOOTI HeMae apryMeHTallii, YoMy CIif
3aCTOCOBYBaTH caMe 1€ TUIl HEHPOHHUX Mepex.
IMopiBHANbHUN aHAMi3 Pi3HUX KIacH(pIKaTOPiB TaKOK
BIACYTHIH.

OpnHak, Takui miaxiJ He € TOCKOHAIUM, TOMY TTI0CTa€e
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npoOieMa CTBOPEHHs YHIBEpPCAIBHOTO 3acoly s

pO3ITi3HaBaHHSI.
Jns  aHamizy ainroputmiB, Oyyno peanizoBaHO
OpOTpaMHi ~ MOJETi JETEeKTOpiB 32  JOIOMOTOIO

MATLAB. J[lna ananisy Oyno oOpaHO HAacCTyNHI
anroputMmu: ACF, R-CNN [4], Fast-RCNN [5], Faster-
RCNN [6] ta YOLO [7]. Takuii BuOip 3yMOBIECHHN
MOXIIMBICTIO TIOPIBHATH JBOXETalHi (BUKOPHCTOBYE
neBHUH  (parMeHT 300pakeHHs) Ta  OJHOETAITHi
JIETEKTOPH, & TAKOXK JIETKICTIO iX peasi3alii Ta BIIHOCHO
BHCOKOIO €()EKTHBHICTIO.

Jns tpeHyBaHHA Oyno oOpaHo HaiOuIbIIKI 3
cporozHi icHyrounx aaraceriB — Caltech Pedestrian [8],
10 MicTUTh moHa 10 rouH pearbHUX Bileo.

ExcniepumenTtu BUKOPHCTOBYIOTh HACTYIHY
HpOIEAypYy OLIHIOBAaHHSA. TpekepH iHINiami3ylOThcs B
MEepUIOMY KaJpi BiJEOMOCTITOBHOCTI 1 BIIC/TIIKOBYIOTh
00'ekT, MO Hac WiKaBUTh N0 KiHI. [loTiM oTpuMmany
TPAEKTOPIIO MOPiBHIOIOTH i3 €TaJIOHHOIO
BUKOPHCTOBYIOYH TaKi TapaMEeTPH: TPUBAIICTH TPEKY Ta
TOYHICTb. Y Tabnuui 1 mpeAcTaBiIeHO MOKa3HUKH SIKOCTI
JUIl TPEHOBaHMX MOJENell 3 BHKOPHCTaHHSAM PI3HUX
aJITOPUTMIB.

Taomms 1
TToka3HHUKH SIKOCTI
Tlokaznuk
Aaroputm - -
Tpueanicmv mpexy Tounicmp
ACF 0.96 0.88
R-CNN 0.95 0.15
Fast R-CNN 1 0.29
Faster
R-CNN ! 0.3
YOLO 1 0.77

Takoxk, Oyio OLIHEHO HMIBUAKICTH OOPOOKU KaipiB,
pe3yabTaTH MoKa3aHo Ha puc. 1.

AHanizyroum OTpUMaHi pe3yibTaTi, MOXKHA CKa3aTH,
II0 KpalluM BapiaHTOM Uil BUKOPUCTAHHS B CHCTEMaXx

[ ]
Puc. 1. lIIBuakicts 00pOOKH v Kaapax/CeKyHIY

po3mi3HaBaHHs peabHOTo Yacy € anroputM YOLO(You
only look once), amke BiH Mae HalBHINY IIBHAKICTH
POOOTH Ta TOCUTH BUCOKY TOYHICTb.

CTPVKTYPA CUCTEMHU
3 ommigy Ha - IpeAcTaBleHy  iH(GopMmalilo,
HalKpalquM  BapiaHTOM MOOYJOBH CHUCTEMH €

BUKODHCTaHHS Kamepu 3 JigapoM. Takuil migxin

3a0e3Me4nTh BHCOKY €(EeKTHBHICTh pO3Ii3HABAHHS
00’€KTiB Ta JacTh CMOTY NMOOYAYBaTH 00’€MHY MOJETb
HaBKOJIMIIHBOTO TPOCTOPY, SIKa& POOUTH MOXKIMBUM
OBl TOYHO BH3HAYaTH KOOPAMHATH OO0 €KTiB, iX
MOJOXKEHHS Ta IIBUIKICTH BiJIHOCHO aBTOMOOLIA. Y
SKOCTI alrOPUTMY JUIA PpO3IMi3HaBaHHA O00’€KTiB Ha
300paXCHHSX, OTPUMAHUX 3 KAMEPU BUKOPUCTOBYETHCS
YOLO.

BuCHOBKI
Ha ocHoBI aHaIi3y iCHYIOUMX METO/IIB Ta AJITOPHTMIB
po3mi3HABaHHA MIMOXOAiB OyJI0O  3alpOIOHOBAHO
MOJICTIb  CHCTEMH  pO3MI3HaBaHHS OO0 €KTIB s

ABTOMOOIUIBHUX CHCTEM aBTOHOMHOTO KEpYBaHHS B
OCHOBI SIKOT IOEZJTHAHO BUKOPHUCTAHHS KaMepH Ta Jiapy.
V SKOCTI aNropuT™My po3Mi3HaBaHHSI BUKOPUCTOBYETHCS
YOLO. ns mepenbadeHHS TpPaekTopili pyxy o0’ekra
BUKOpPHUCTOBYeThCA QinpTp Kanmana.

JIITEPATYPA

1. CtpaxoBuil iHCTUTYT O€3MEKU TOPOXKHBOTO PYXY
[Enextponnuii pecypc] // IIHS. — 2019. — Pexum
JOCTYIY 110 pecypcey: https://www.iihs.org.

2. Volz, B.; Behrendt, K.; Mielenz, H.; Gilitschenski,
I.; Siegwart, R.; Nieto, J. A data-driven approach for
pedestrian intention estimation. In Proceedings of the
International Conference on Intelligent Transportation
Systems. IEEE, Rio de Janeiro, Brazil, 1-4 November
2016; pp. 2607-2612, doi:10.1109/ITSC.2016.7795975.

3. Sun, W.; Zhu, S.; Ju, X.; Wang, D. Deep learning
based pedestrian detection. In Proceedings of the
Chinese Control And Decision Conference (CCDC),
Shenyang, China, 9—11 June 2018; pp. 1007-1011.

4. Girshick, R.; Donahue, J.; Darrell, T.; Malik, J.
Rich Feature Hierarchies for Accurate Object Detection
and Semantic Segmentation. In Proceedings of the EEE
Conference on Computer Vision and Pattern
Recognition (CVPR), Columbus, OH, USA, 24-27 June
2014; pp. 580-587.

5. Li, X.; Li, L.; Flohr, F.; Wang, J.; Xiong, H.;
Bernhard, M.; Pan, S.; Gavrila, D.M.; Li, K. A unified
framework for concurrent pedestrian and cyclist
detection. IEEE Trans. Intell. Transp. Syst. 2017, 18,
269-281, doi:10.1109/TITS.2016.2567418.

6. Brazil, G.; Yin, X.; Liu, X. Illuminating
Pedestrians ~ via  Simultaneous  Detection  and
Segmentation. In Proceedings of the IEEE International
Conference on Computer Vision, Venice, Italy, 22-29
October 2017, Pp- 4960-4969,
doi:10.1109/ICCV.2017.530.

7. Liu, W.; Anguelov, D.; Erhan, D.; Szegedy, C.;
Reed, S.; Fu, C.Y.; Berg, A.C. SSD: Single Shot
MultiBox Detector. European Conference on Computer
Vision; Springer: Cham, Switzerland, 2016; pp. 21-37,
doi:10.1007/978-3-319-46448-0_2.

8. Caltech Pedestrian Detection Benchmark
[Enextponnmii pecypc] // Caltech. — 2019. — Pexum
JOCTYITY bi (o) pecypcy:
http://www.vision.caltech.edu/Image Datasets/Caltech
Pedestrians/
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Ilpoekmyeannsa apximexmypu cucmemu
00CTIIONHCCHHA MEKCHYy

3yOpunibkuii AHApiH
KIII im. Iropst Cikopcpkoro
Kuis, Ykpaina
andreizubritskiy@gmail.com

Anomayis. B podoTi 3anpomoHoBaHo pillleHHs s
Anomayin. Y naHiii cTaTTi 3anponoHOBaHO apXiTeKTypy
CHCTeMH JISl AaHATI3Y TeKCTYy J0CTiIHHKAMU-TiHIBicTaMH.
Ha ocHoOBi nopiBHSUILHOIO aHadi3y icHylOYHX pilleHb
BH3HAYeHO (yHKUioHan cHcTeMH. 3po0GJieHi BHCHOBKH
100 MOKJIMBOCTeH po3mmpeHHs: GyHKLIIOHATY CHCTeMY
IHIIMMH BUAAMH aHAJTI3Y.

Knrwouosi cnosa: apximekmypa cucmem, cucmema 0415
aHaaizy mekcmy, npoeKmy8aHHs, Komn'ilomepHa
JAiH28icMuKa

BcTyn
Ha renepimHiii wac Ha pHHKY NPOrpaMHUX
MPOIYKTIB ICHY€E BEIUKUI NeiUUT CUCTEM AJIsS aHAIII3Y
YKpaiHCBKOTO TEKCTY NOCIiTHHKAMHU-JIiHrBicTaMu. J{is
BUKOHAHHA  CBOIX  33jJa4  CHCTeMa  [IOBHHHA
3abe3nedyBaTd OOpPOOKY TEKCTy Ha PI3HUX PIBHIX 3
MOXIIUBICTIO KOMOIHYBaHHS Ta MOPiBHSIHHS Pe3yJIbTaTiB
PI3HMX BUAIB aHANTI3Y.
Cepen 0OaraTtbox cHCTeM, fKi Oyno pPO3INISHYTO
MO>KHA BHIUTATH 3 OCHOBHI TPYITH aHANTI3Y:
- BHKOPHCTaHHS METOJiB MAIIMHHOTO HABYAHHS
(npuknamom € MonkeyLearn [1])
- cratucthuHi MeToau (mpukianom € NetXtract)
- njiareictuuHi Metoau (npuknagom € AOT [2])
BpaxoByloun npoaHai3oBaHi INporpamHi 3acodu
CIPOEKTOBAaHA CHCTEMa IIOBUHHA OYTH MOJIYJIBHOIO
CHCTEMOIO, J€ KOXXHa 3 OCHOBHHX TPy aHamizy
pealtizyeTbesi B OKpEMOMY MOJTYJTI.

OImMC OCHOBHUX KOMITOHEHTIB CUCTEMU

s Toro, mo0 MOCTIAHWKKA JHTBICTH MOTJH 3
JIETKICTIO BHKOPHUCTOBYBATH CHCTEMY BOHa Oyia
peanmizoBaHa sk BeO JgomaTok. TakuM — YHHOM
JIOCIIiTHUKAM JIHTBICTaM He HMOTPiOHO BCTaHOBIIIOBATU
ii Ha cBOEMY KOMIT'I0Tepi, a BCE 110 BiJ] HUX BUMAaraeThCst
- LIe HasiBHICTh BeO Opaysepa.

OpnHi€0 3 TOJOBHHX BHMOT, IO BHUCYBAIOTHCS IO

CHCTeMH Uil  BUKOPUCTAaHHS  JOCHiIHHKAMH, €
MOXIIMBICTh ~ PO3IIMPEHHS  (YHKIIOHAJIBHOCTI  3a
paxyHOK BBEICHHS HOBHMX METOJIB aHaji3y Ta

MOXIIMBOCTI 3MiHH MapaMeTpiB peali3oBaHUX METOIB..
Cepell OCHOBHHX MOJIYJIB, LII0 peajli30BaHO B CUCTEMI €:
- MOJIyNb aHAJII3y TEKCTY 3a JOIIOMOT0I0 METOJIiB
MAalIMHHOTO HABYaHHS;
- MOJyJNb i3 CTaTUCTUYHHMH METOJAMH aHaJli3y
(N-rpamu);
- MOJyJb JIHTBICTUYHOTO aHAIi3y
VY cBOI0O uepry MOAydb JIHIBICTHYHOTO aHAaMi3y
BKJIIOYAE:
— rpadeMaTUIHUN aHATi3
— MOp}OJIOTIYHHIA aHAaITI3

[Ipu po3podii momatky Oylao BHKOPUCTaHO
PO3IUIEHHST KJIIEHTCHKOI Ta CEpBEpPHOT YAaCTHHH, SKi
B3a€EMOJIIOTH MiXk co0010 3a nonomoror REST APIL.

Jns po3poOkum BeO-momaTky Oyna oOpaHa MoBa
nporpamyBaHHs  JavaScript Sk Ui KITIEHTCHKOL
YAaCTHUHHU, TaK i1 JUI1 CepBEpHOI, L0 JO3BOJISIE IHCATH
yHi(pikoBaHUH KO Ta pOOUTH KOHTPAKTH MiXK CEPBEPOM
Ta KIIIEHTOM OLIBII 3pYyYHUMHU.

s po3poOku Ha cepBepi Oyno Bukopuctano Node
JS i3 Bukopucranusm ¢peiiMBopky Express.

Ha Node JS cepBepi Takox OyIto peanizoBaHo server
side rendering, 1o MOKpaIrye NpogyKTHBHICTE CHCTEMH
npu ii mouaTkoBOMY 3aBaHTaxeHHi. Jlna peamizamii
server side rendering Oyno BHKOpPHCTaHO (GpPEHMBOpK
Nest JS, sikuit MICTUTh BEJMKY KUIBKICTh ONTUMI3AIli ¥
CBOIH pearizartii.

Takox Oyno peanizoBaHo oguH Mikpocepsic 3 API
Ha Python, Ha skoMy peani30BaHO aHaNi3 TEKCTy 3a
JIOTIOMOTOI0 MAaIlIMHHOTO HaBYaHHSL.

V skocti 6a3u maHumx Oyno oOpaHo 0a3zy maHHX
MySQL. Tlpu upomy poGora 3 0a3ow y cuctemi
BuKOHYyeThcs yepes ORM  mig Hazsow Sequelize. Ie
NO3BOJISIE  TPAllOBaTH 3 JaHHUMH Ha  BHUIOIOMY
a0CTPaKTHOMY piBHI.

Jns xinieHTChKOI YacTMHM JoJaTky Oyia oOpaHa
apxitektypa Single Page Application. Bona mmpoko
BUKOPHCTOBYETHCS Y OJATKAX Ta JO3BOJISIE PO3IIIHTH
PO3pOOKY Ha cepBepi Ta Ha KIJIIEHTI HA OKPEMi YaCTHHU
Ta YHUKHYTH TaKAM YHHOM CHJIBHOI 3B'SI3HOCTI KJIIEHTY
Ta ceprepy [3].

Jns poboTu 31 CTaHOM JOAATKYy Ha KII€HTCHKil
9JacTuHi OyJia BUKOpPHCTaHa apXiTekTypa Redux. Onniero
3 11 TOJOBHUX IlepeBar € JIerKicThb MacITaOyBaHHS Ta
3HAXO/KEHHS IIOMIJIOK Y TOAATKY ITiJ Yac pO3pOOKH.

Redux no3Bonsie 3poOMTH  apXiTeKTypy OinbIn
MPO30pPOI0 Ta MACIITa0OBaHOIO, TaK SK BUKIIOYAE
CKJIafIHI TIEpPEeXpECHi 3B’A3KH MK MOJIYJISMH JOJATKY,
IO NpPU3BOAATH [0 HemependadyBaHUX IIOMUIIOK Y
cucTeMi.

Ha cepBepHiit yacTHHI y OCHOBI CHCTEMH JICKHTb
MOAIHHO-OPIEHTOBAHE 1 ACHHXPOHE MPOrpaMyBaHHS 3
HEeOJIOKYI0YH BBOJOM/BUBOIOM [4].

OCHOBHI  apXiTEeKTYpHI KOMIIOHEHTH
IpecTaBleH] Ha pUC. 1.

Cuenapii BUKOPHCTaHHSI CHCTEMHU NPE/ICTABJICHI Ha
puc. 2.

CUCTEMH

BHCHOBKH
3alpoONOHOBAHO  apXITEKTYpy CHCTEMH aHali3y
TEKCTiB JJIS  JIHHTBICTIB-IOCHITHUKIB, IO BKIIOYAE
OCHOBHI KJacu BHIIB aHami3iB. CucteMa MIiCTHTH a3y
IaHWX Uit 30epiraHHs KOPITYCiB TEKCTIiB 3araJbHOTO
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MysQL

Puc. 1. OcHOBHI apXiTEeKTypHiI KOMIIOHEHTH CHCTEMHU
KOpUCTyBaHHA. PoO3IIMpeHHs  KOpmycy  MOJKJIMBE
IUITXOM  JIoJaBaHHS B ocoOucTtoMy  KaGiHeTi
HEOOX1THOTO TEKCTY JIOCHIJHUKOM 3 OKPEMOIO 00JIacTIO
BuAUMOCTi.  Po3mmpeHHs  (yHKIIOHay  CHUCTEMH
MOJJIMBE 3aBISKH MOAYNBHIA cTpykTypi. Cucrema
po3paxoBaHa  HacamIiepes Ha BUKOPHCTAHHS
YKpaiHCHhKOT MOBH B SIKOCTi OCHOBHOI IpY ()OPMyBaHHI
KOPITyCiB TEKCTIB Ta IPU NMPOBEICHHI iX aHami3y.
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Ilpo mooenrweanns naoiiinocmi ma
OUIHIOBAHHA 8 CUCHEMI XMAPHUX CEPEICIB

IToxpoBchkuii €Bren
KIII im. Iropst Cikopcpkoro
Kwuis, Ykpaina
ea.pokrovski@gmail.com

Capuyk Onena
KIII im. Iropst Cikopcpkoro
Kwuis, Ykpaina
savchuk_11@ukr.net

Anomayis. PosrasinyTi aesiki npodJjemMu
MO/IeTIOBAHHS Ta OLIHKHM HajiliHOCTI B cHcTeMi XMapHHX
cepBiciB. [locaimkyerbest mogens MapkoBa 1l 4epru
3anuTiB 3 ouikyBaHHsiM. IIpomonyerbesi miaxiny 1o
3a0e3nedyeHHs] 0e3NMeKH [JaHMX B XMapi, [0 TapaHTye
KoH(ineHUiliHicTh Ta Ge3meKy iHdopmaii.

Knrwouosi cnoea: xmapni cepeucu, Mooeno8annsa Hadiitnocmi,
0e3nexa 0aHUX Yy XMAPHUX CEPEO0SUULAX.

Bcryn
TexHoJoris XMapHHUX 00YHCIIEHD crana
MOMYJISIPHOIO AJIbTEPHATHBOIO TPAIMIII HHUM
OOYMCITIOBAJILHUM ~ TEXHOJIOTISM. Ils  TexHoMOrIs

3a0e3neuye HOBY KOHICTIIO IJIATH 32 BHKOPUCTAHHS
KOPHCHUX OOYHCIIOBAIILHUX pPECypciB, MmO 0a3yeTbes
TEPEeBaYKHO Ha TEXHOJOTIsAX BipTyamizamii. OCHOBHHUMH
nepeBaraMd XMapHAX OOYHCIIOBATBHHX MOCIYT €:
caMOOOCIIyrOBYBaHHs, MIMPOKUI IOCTYyNm 10 Mepexi,
o0'emHaHHS  pecypciB, IIBHIKE  MacmTaOyBaHHS.
HesBaxkatouu Ha Lii epeBary, IUPOKEe BUKOPUCTAHHS L€l
HOBOi TEXHOJIOTIi 3IMITOBXYIOTBCS 3 HHU3KOIO IEPEIIKO],
BKJIFOUarOuM Oe3neky Ta KoHpigeHIiiHicTh. XMapHe
OoO0YHCICHHS MOXE CKOpillle peaji3yBaTd CIIbHE
BUKOPWCTAHHS CepBICy, HIXK JHIIE PO3MOILUT PECypcCiB,
SIKUIl CTBOPIOETHCSI MEPEKEBUMH 00UHCICHHSIMU. Takum

YUHOM, XMapHe  OOYHCICHHS  OUIbII  CEpPBICHO
OpiEHTOBaHE, Hi’K OPIEHTOBAHE Ha PECYPCH.
[TPOBIIEMU
Hocmiguty  Mojenb — HaAiMHOCTI  XMapHHX
OOuHCIeHb 3  METOI0  3a0e3le4eHHs  3PYYHOTO,

MEPEXKEBOr0 JOCTYIy IO 3alUTy A0 3arajJbHOrO IIyIy
00YHCITIOBAIEHUX PECYPCIiB 3 MiHIMATBHUMU 3YCHIUIIMU
yIpaBIiHHSA 3 00KY MOCTa4YaNlbHUKA MOCITYT.

3abe3neunTH 3axucT iHpoOpMalii KopucTyBaya
nepea JOCTYIOM JI0 3arajbHOro IMyJy OOYMCIIIOBAIBHHX
pecypciB.

BU3HAYEHHS BIPOI'THOCTI IIOMHJIOK: TAIM-AVT TA
TEPETIOBHEHHA
PosrisimaeThesi  apxiTeKTypa THIOBOI CHCTEMH
XMapHUX cepBiciB [l], 10 € THIOBUM MOJaHHIM
OUIBIIOCTI CydacHHX ab0 MaWOyTHIX CHCTEM XMapHHX
CepBiCiB, 1 HamaeTbcs mpocTa Kiacuikaiis BuIle
3a3HaYeHNX OMMJIOK Ha Bl TPYIIN 32 KUTTEBHM ITHKIIOM:

Moprane Oner
KITII im. Iropst Cikopcbkoro
Kwuis, Ykpaina
m_olegm@ukr.net

[oxunenko Onexcanap
KIII im. Iropst Cikopcpkoro
Kuis, Ykpaina
pokhilenko.alex@gmail.com

1. TloMunku Ha eTami 3amHTIB: NEPENOBHEHHS Ta

TaliM-ayT.
2. IToMunku eramiB BUKOHAHHS.
i nBi rpynmM BiIMOB MOXHA  BBaXaTH

HesanexHumu, IIpote, 30if y KOXXHIH Tpymi CHIBHO
kopemoe. TakuM 4YHMHOM, MOJCNIIOBAaHHA HaAIHHOCTI
XMapHHX CEpBICiB MOXKHA PO3JUINTH Ha ABI YaCTHHH.

Ha mepuiomy ertami, SKIIO pPOOOYMI 3amMT He
BHUKOHYETBCS TNIAHYBATBHUKOM JI0 BCTAHOBIICHOTO Yacy,
BiH Oyle BiZKMHYTHil 3 IIBHAKIiCTIO Biakumamus Hn.
IpumyckaeTbesi, IO MPUXiJ MOAAHHS 3asgBOK Ha 00pPOOKY
HiIIOpsIKOBYeTECS mpouecy IlyaccoHa 3 IIBHAKICTIO
npubyTTs A

Hexaifi 3arambHa KiJbKiCTh S OJHOPITHHUX
CepBEpIB-IUIAHYBAIBHUKIB ~ MpPAIIOE  OJAHOYACHO  JUIA
BUKOHAHHS 3anuTiB. Yac ciryOu [1s 3aBepLISHHS 0THOTO
3amUTy  AI1 KOXKHOTO cepBepa  BBAaXKAEThCSA
eKCIIOHEHI[IAJIbHO PO3IOJUICHUM 3 mapamerpoMm Hs.
OTxe, MaeMo nporiec MapkoBa 3 O4iKyBaHHSM, B SIKOMY
cran n (n = 0,1, ..., N) siBisie OO0 KUIBKICTh 3alUTIB y
yep3i (puc.1):

. |

|
i 2t

Puc.1. Mozens MapkoBa 3 04iKyBaHHSIM JUIsl YepPTH 3aIUTiB

[To3naunmo uepes 'in cTabiIbHY HMOBIpHICTB TOTO,
10 CHCTEMa 3aJHIIaTUMEThCst y cTani n (n = 0,1, ..., N),
e 9» BUBOAUTHCS [IIIXOM BUPINIEHHS PiBHAHb YernMeHa-
KomnmoropoBa. 3Binku #MoBipHicT, Ry, mo mnommika
4epes3 IEePErOBHEHHS He BiOYACThCS:

Vucpasssanssn ™ D (1

hall

K

h
-y

2_ gy =1 @)
natl
ne ‘in (n=0,1, ..., N). fkuio 1 < 5, TO HOBHIf 3aITUT
Moke OyTh HeraitHO oOciyroBaHmii 0e3 OyIb-KOTO Yacy
ouikyBaHHS. TOMY iIMOBIpHICTh TOMUJIOK THITY TaliM-ayT i
TIEPETIOBHEHHST HE BifOyBaeThCsl (TOOTO CTais 3aluTy €
Ha/IIHHOI0):
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Cyma B (3) mix [0, N-1] MICTHTh YMOBY, IO TIOMHIIKa
qepes MepeOBHEHHS He BiIOYBa€THCs, SIK
npoananizoaHo B (1).

Sxmo peskuid TPOTrpaMHUM  MOIYIh MiCTUTH
MOMHJIKY, 1JICHTHYHI «3aMacHi» MOAYJ TaKoX OyayTh
MicTuTH Ty % nomunky. Hactynnuit kpok — Bunpasnenus
MOMMJIOK CHCTEMOIO.

OILHIOBAHHS ITAPAMETPY PO3IIOUTY ITYACCOHA

Po3paxyHkoBi Bupasu Ui WMOBIpHOCTEH CTaHIB
CHCTEMH XMapHUX CepBiciB Hajaui 3rimHo [2]. Beegemo
3aMiCTh IIINBHOCTEH A 1 v «IIpHBEASHI» MiNBHOCTI:

Afpu=Am, —a
y : 4
vig=vm, =f “)

ITapamerpu o i f 03HAYAIOTH BIAIOBIJHO CEPEIHE
YHCIIO 3asBOK 1 CEpPEeAHE YUCIO IOTJIAMIB 3asBKH, SKa
CcToiTh y uep3i, M — cepenniii wac oGcmyroByBanHs onHiel
3asBKU.

OueBHIHO, IO NPH [ —> 0 OTPUMAEMO CHCTEMY
Epnanra 3 BigMoBamu (3asBKa MUTTEBO A€ 3 YEpPTH).
PosrisiHemMo iHIIMIA KpalHii BUNAIOK: YHCTY CHUCTEMY 3
ouikyBaHHAM (f— 0, t—o0, a<n). Y Takiii cucremi
Py=0: KoxHa 3asgBKa pPAaHO YM II3HO JIOYEKAETHCA
obciyroByBaHHs [2].

CepeziHE 4HCIIO 3aiBOK, 110 3HAXOAATHCA B 4ep3i,
BHU3HAYa€eThCs 3 popmynu (5) mpu f— 0

"~ aiab

a -l'
s VTR ] X )

MOJEJIOBAHHS, OLIIHIOBAHHS TA 3AXUCT THOOPMALIIL

CUCTEMU
Ha erami BUKOHAHHS MOXJIHMBI BiJMOBH uepe3
BIZICYTHICTB pecypcis JIAHUX, HEJIOCTATHICTh
OOYHCITIOBAIBHUX ~ pecypciB,  30ilf  mporpamHOro

3a0e3neueHHs, MOMIIKY 0a3u JaHWx, amapartHi 3001 Ta
HOMMIIKA Mepei. 3aCTOCOBYEMO JIOTiKO-HMOBIpHICHHH

METOJl ~ BH3HA4YCHHS  OC3BIAMOBHOCTI  OOYHCIICHB.
MiniManbHUIA 3B’ A3y10unii rpad) Mia3aBRaHb Ja€ HIKHIO
TPaHMII0  IMOBIpHOCTI  0e3BiIMOBHOI  pobOTH  sK

MOCNIZIOBHOTO 3’€HAHHS EJIEMEHTIB 3a HOPMAaJbHHM
3aKOHOM.

Ha erami BHKOHaHHS CyMYIOThCS iMOBIPHOCTI
BUKOHAHHS KO)KHOTO 3aBJAHHS HA IONIEPETHHOMY €Talli.
Hactynuuii Kpox reHepye BCi MOXJIMBI KOMOiHamii
BUSBJICHUX KPUTHUYHHMX €JIIEMEHTIB 3a JIOIIOMOTOIO
OiHAapHOTO TMOUIYKYy Ta OOYHUCIIOE MMOBIPHICTH LUX

KoM6inamiit. [x mizcymoByBamHS € P(E. E; &;- IE' )
Hapemri, siKmo XxmapHe cepBicHE 0OCIyroBYBaHHS Mae
OyTH yCIIIIHO 3aBEPUICHO, €TalH 3allUTy Ta BUKOHAHHS
MOBUHHI OyTH HaAIWHUMHU OJHOYACHO.

P’fn:pr.h:,' = P-:,c " '.'Rl.m-,m.mmu (6)

3axuct iHpopMallii aBTOPH30BaHOTO KOPUCTyBaYa
BHUKOPHCTOBYE KHTAWCHKY TEOPEMY O 3aJIMIIIKaX i peanizye
KPUITOCHCTEMY 3 IYONIYHHM KITIOYeM ISl Oe3MeYHOro
OOMiHY IaHUMH 3axWINEHHX KOPHCTYBadiB. PimeHHs
PO3po0IICHE HA OCHOBI MOJTYJIIB, KOXKEH 3 SIKHX 3a0e3medye
Habip cepBiciB, SIKi B OCHOBHOMY 3HaxXOAAThCS B
PO3IOPSIIKEHHI BITaCHHUKA AaHuX [3].

BHUCHOBOK

PosrisiHyra Mozenb XMapHUX OOYHCIIEHb JUIs
3a0e3MeUeHHs 3pYYHOTO MEPEKHOTO JOCTYITY 10 3aIHUTy
[0 3arajJbHOTO MyJTy OOYMCIIOBANIBHHX PECypCiB, IO
KOHOirypyrothes. [IpononyeTbes Monenb MapkoBa Juis
Yepru 3amuTiB 3 OYIKYBaHHSIM Ta OOYMCIIOBAHHS
napaMeTpiB BiIMOB BHpIllyBaHHSIM piBHSAHb YenmeHa—
Konmoroposa aist cucteMu 3 HEOOMEKEHUM YacoM.

3anpornoHoBaHi 00’ €KTHO-OpiEHTOBAHUI MiIXi[] Ta
3ax0JH 1O 3a0e3MeveHHI0 Oe3MeKH NaHUX B XMapi, mo
rapaHTyloTh KOH(DiIeHIIiHICT Ta Oe3neKy iHpopmallii.
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The impact and unforeseen challenges of E-
procurement systems in Canada

Bodak Bohdan

Igor Sikorsky Kyiv Polytechnic Institute
Kyiv, Ukraine
bohdan.bodak@outlook.com

Abstract. Automation in public procurement sector had
become widespread across Europe and North America in
mid-1990-s. Canada was among pioneers to implement the
competitive process, which aims to create the best
opportunities for Canadians, while enhancing transparency,
competition, and fairness. Procurement data is available to
view and download allowing any supplier to look for
opportunities, access all listed tenders, bookmark and share
searches. According to studies, the government was able to
save up to 15% of budgetary funds on procurement services
whilst reducing additional costs and time with the
introduction of online system. Therefore, it is crucial to
analyze the success and issues in development of an online
procurement system in Canada in order to take over the
experience and key concepts.

Keywords: E-government, procurement systems, tenders,
goods and services, E-procurement, fair competition, buy and
sell.

INTRODUCTION
The implementation of E-procurement systems is a
great way to overcome limitations and weaknesses of
traditional public administration, such as bureaucracy,
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Contracts Regulations [2], which ensures transparency and
fair competition.

OVERVIEW OF THE SYSTEM

Based on a global trend, PWGSC is leading the charge
of best practices in facilitating procurement through web
with the new Government Electronic Tendering Service
(GETS) website. Furthermore, to align with Open
Government [3] initiative, any visitor can access the
website without restrictions, giving them an unprecedented
window into Government of Canada procurement.
Potential suppliers can view business opportunities, and
obtain all related procurement information.

First, the system utilizes Open Procurement Data
Standard (OPDS), which makes it compatible with
international procurement markets through Free Trade
Agreements.

OPDS consists of five main stages (Fig. 1):

- Planning

- Initiation (Tender)
- Award

- Contract

- Implementation

Contract Implementation

cAsaig AWARSY

Finaldetals Paymrents

Progrees updates

Arrend mants Location
Sxtericm
Amordments

OT R0 Cn Of

Fig. 1. OPSD stages

inefficiency, lack of flexibility, and corruption. The
Government of Canada is among the largest public
consumers of goods and services, purchasing goods
approximately $22 billion worth every year [1].

The procurement process is regulated on behalf of the
Public Works and Government Services Canada
(PWGSC), which carries out a major role in helping federal
agencies specify their needs and scope. Most contracts
awarded to small and medium companies are conducted on
a competitive basis in keeping with the Government

It is worth to mention that Canada-Ukraine Trade
Agreement exists between Trade Commissioner Service
(TCS) [4] and Prozorro [5], in which former provides latter
with assistance in navigating international markets.

Secondly, the E-procurement system using a distributed
approach, whereby all information is stored in a central
database. However, suppliers and government regulation
committees can access and view the information from
various platforms using Open-API standard [6]. Fig. 2
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displays the standard’s
modules, and services.

architecture including roles,
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Fig. 2. Open-API architecture

Finally, main participants of the project play a unique
role in a so-called ‘golden partnership triangle’ depicted
below. Federal agencies represented by PWGCS are
responsible for regulations, agreements, procedure, and
guidelines. Meanwhile, enterprises provide government
with goods and services. Additionally, a civil society takes
care of monitoring and control of the procurement process,
since the information is accessible online. This particular
way of cooperation has enriched trust among all key
stakeholders.

CONCLUSION
The E-procurement systems are a major step towards
Open Government initiative and overall automation of
public sector. This study focused on a great example of
such kind of a system in Canada, describing key concepts
and overall architecture. There is no doubt that the E-
government paradigm has proved to be a tremendous
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Fig. 3. ‘Golder partnership triangle

improvement compared to a traditional model by providing
transparency, fair competition, and flexibility. The GETS
website serves as a bridge between suppliers and federal
agencies, allowing former to look for opportunities and
obtain procurement information.

On the other hand, the article discovers potential issues
in E-procurement systems, such as data exchange,
monitoring, and regulation process, while giving example
solutions in terms of Canadian Government.
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The use of radio-frequency identification in
information systems
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Abstract. The article describes the use of radio-frequency
identification in information systems. It covers the
application of RFID in the housekeeping process, in
particular, goods monitoring. The existing solutions and their
pros and cons were reviewed. To increase the efficiency and
convenience of shopping the software and hardware system
based on radio-frequency identification was proposed. The
article contains an explanation of its workflow and
interaction with users and outlines the advantages of this
system compared to existing systems.

Keywords:  radio-frequency  identification,  RFID,
information systems, housekeeping, barcode, esp8266,
automation.

INTRODUCTION

Information system is a communication system that
provides the collection, processing and transmission of
information [1].

The Law of Ukraine "On Information Protection in
Information and Telecommunication Systems" defines an
information (automated) system as an organizational and
technical system in which information processing
technology wusing technical and software tools is
implemented [2].

Information systems have surrounded us more and
more in the last decade. The needs of organizations and
users are the main factors that influence the
implementation of information systems in various
industries and areas of life. Especially this is facilitated by
advances in computer technology and telecommunication
networks.Information systems are created with the aim of
increasing the productivity of everyday processes or
reducing the number of unnecessary iterations.

Consider the process of housekeeping in everyday life.
Its important component is the provision of housing with
necessary resources, such as food and non-food products.
A critical factor in this is the awareness of the situation
with the resources in the house at the moment. This allows
rationalizing purchases, preventing unnecessary waste of
money on unnecessary goods. Information systems are
created with the purpose to increase the productivity of
shopping. The simplest example is a shopping list.

OVERVIEW OF EXISTING SOLUTIONS

The shopping list can be created either manually or
automatically using special devices. One such device is
Hiku [3]. This is a smart device that can receive voice
commands to create a shopping list. Hiku has the ability to
scan product barcodes with a built-in scanner in addition
to voice control. Once the barcode is read, the
corresponding item will be added to the shopping list. This
method of use is very convenient for everyday foods such

Andrii Pysarenko
Igor Sikorsky Kyiv Polytechnic Institute
Kyiv, Ukraine

as bread, milk, etc.

Similar in functionality is GeniCan [4] — a device that
attaches to the trash can and scans the bar codes of the
packaging that is going to be thrown into the trash. Like
Hiku, GeniCan automatically adds all the scanned items to
the shopping list.

The disadvantage of both of these devices is that using
a barcode scanner is not convenient enough because the
packaging of the item to be identified may be damaged or
otherwise unreadable. There may also be difficulties in
positioning the package properly. Additionally, in the case
of GeniCan, there is limited space for handling the
packaging. It caused by the GeniCan is located directly
inside the bin.

An alternative solution for the identification of goods
was proposed. The solution is to use radio frequency
identification (RFID) jointly with barcode identification.
This approach to product identification is more convenient
because the speed of reading RFID tags is much faster than
reading the barcode. Also, the RFID readers can reach up
to 1000 of tag reads per second.

Radio Frequency Identification (RFID) is a form of
wireless communication that uses radio waves to identify
and track objects [5]. RFID is a generic term that covers
identification technologies with different standards. These
include NFC and RAIN, two technologies that are the most
common among others.

The radio frequency identification subsystem consists
of three main elements:

1. An item that has an RFID tag that uniquely identifies
the item.

2. A device that provides wireless bidirectional
communication between the items described above.

3. Software that collects and transforms data from
transmitters, providing real-time information to the
software above.

THE PROPOSED SOLUTION

The above-mentioned RFID technology has been
applied to software and hardware system, which aims to
automate the household process. A software part was
implemented in the form of a web application that contains
current information about the available goods in the house
and their quantity.

Because the use of RFID imposes an additional cost on
the user, the barcode identification option has been
retained for ease of use. The user can use the web camera
to add or remove a product by barcode using your
smartphone camera.

The web application was written using the .NET Core
2.1 platform and the ASP.NET Core framework. These
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technologies are cross-platform, which allows deploying
the application on a server with any operating system: both
Windows and Unix-based.

The device with a hardware barcode scanner clings to
the recycle bin. It removes goods from the system by a
scanned barcode on the package by analogy with existing
solutions. The device built with a 1D barcode scanner, a
diode distance sensor, and an ESP8266 Wi-Fi module.

The distance sensor is required to activate the scanner
only when an obstacle (i.e. package with barcode) appears
in front of it. This approach saves energy and does not
create the discomfort of constantly active LEDs emitted by
the scanner.

Once the barcode is read, the data is transmitted from
the scanner to the ESP8266 where it is processed and
transmitted to the server by the network.

The RFID subsystem includes two devices. With the
first of these, the user adds an RFID tag to the system,
while the other device automatically removes the item that
was thrown into the trash. Both devices consist of a
MFRC522 RFID reader and an ESP8266 WiFi module
that transmits the read information to a web application
server. The structure diagram of the whole system is
shown in Fig 1.
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Fig. 1. The st.ructure diagrarﬁ of the software and hardware system

Let's look at the operation of each device separately.

The first device aims to add new products to the
system. The RFID subsystem assumes that as RFID tags
Mifare 1k standard tags are used. To add a product to the
system, the user scans the tag by bringing it to the RFID
scanner. The scanner sends the received tag ID to the
server and marks the tag as free to associate with the
product. The next step is to attach the tag to the product or
its package and select the product from the web
application. The user has to clicks the "bind RFID" button.
This tag now identifies a specific product in the web
application's product dashboard. The UML sequence
diagram for adding new product using RFID is shown in
Fig 2.

The second device is mounted to a trash bin and aims
to reads RFID tags from packages or items that are thrown
into bin. When the tag has been read, data is sent to the
server that contains its identifier. Then the item associated
with this identifier is marked as discarded. These changes
are visible on the main screen of the web application,
where all currently available products are displayed.

Fig. 2. The UML sequence diagram for adding new product us'ing
RFID

Since RFID technology supports quite a large tag
reading distance, depending on the tags purchased by the
user, it is possible to throw products as simple as it could
be. The RFID reader will identify the tag on the fly. The
larger the area of the antenna on the tag and the more
powerful the emission of radio waves from the reader, the
larger the possible distance of successful tag reading.

CONCLUSIONS

The proposed solution describes the use of radio
frequency identification in information systems. In
particular, the application of RFID in the case of
housekeeping is considered. The advantages of using this
technology in comparison with existing solutions are
described. The hardware and software automation
complex for housekeeping using radio frequency
identification is considered.

The scheme and characteristics of the system are
presented. The principle of action and the components of
the system are described. In accordance with the
description, a working prototype was created. Currently,
the prototype is being tested. But general tests have
confirmed the advantages of the proposed approach in
comparison with existing solutions.
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Anomayin. 3anponoHoBaHo iHTerpoBaHy iHdopmaniiiny
CHCTEMY MOHITOPHHIY Ta KepyBaHHSl Ha OCHOBi iHTepHeTy
peueii mus  posymHOi ¢epMHm Ta AIrOPUTMH, SAKi
3aCTOCOBYIOTBCH  /UISl  aHAJi3y BeJMKHX JaHHX Ta
MPOrHO3YBAHHSI CTAHY 3/10BOB’sI TBAPHHHU.

Knwuoei cnosa: posymna ¢pepma, oamuuxu, inmepnem
peueii, MOHIMOpPUNZ, Kepy6eanHs, AN20PUMMU.

Bceryn

Iarepuer peueii (IoT) mowaB BimirpaBaTd TOJOBHY
pONb y TOBCAKIAGHHOMY JKWTTI, PO3LIMPIOIOYM HAlle
CIPUIHATTA Ta 3JaTHICTh 3MIHIOBAaTH HABKOJIUIIHE
cepenoBuIle. 3 KOXKHUM JHEM Bce OijblIe 00'€KTIB MaOTh
AKEeCh MEpexeBe MiakiIroueHHs. Hemae xomHOi cdepu
HAILIOTO JXKUTTA, Ky 0T He TOpKHEeTbCs y HACTYHHOMY
JECSITHTITTI. 3okpema, arporpoMHcIIoBa Ta
cimpebKorocofapehbki chepu 3acrocoByoth loT sk y
JIarHOCTHII, TaK i B KOHTPOJIi. TakuM 4uHOM, JaHa CTATTS
Mae Ha Meti 3actocyBatu loT mns MoOHITOpHMHTY Ta
KEpyBaHHS PO3YMHOIO (hepMOlo.

Bukopucranns IoT IIPU3BONTH it
BEJIMKOMAcIITa0HUX a00 BENMKUX JaHMX, SKi HaJaioTh
HiHHY iH(GOpMAIlIo I KOPUCTYBadiB WX TEXHOJOTIH.
IoT MoOXHa BHKOPHUCTOBYBAaTH [UISI IIATPUMKH Ta
ponomoru ¢depmepam y OyAb-IKOMY BHUJI CLIBCHKOTO
rocrojapcTBa. BracHUKH (GepM MOXYTb BHKOPUCTATH
4ac, KOTpUil 3a0IIa/KYEThCS, HA 1HII BUIU AisUTBHOCTI,
11100 301IBLINTH CBOKO MPOYKTUBHICTb 1 JOXIJ.

3a pgaHuMM OKypHaiy Sensors, B HaHOImK4OMY
MallOyTHhOMY PHHOK HATiIbHHX JEBaiCiB BUPOCTE 3
auHimmeoro $ 1 mupx mo $ 2,5 mupa mo 2025 p. Ls
TCHAEHLIs BimoOpa’kae MOMYNAPHICTH PyXy TOYHOTO
3eMiIepoOCTBa, JI€ TEXHOJIOTIS BIPOBA/KEHA B KOXXEH
acmeKT  JKHTTS  arpapis:  TpakTopu  oOOJafHaHi
aBTOHOMHUMH GPS-MopmynsiMuy; JloricTHKa Ha IOJISIX
PO3pOOJISIETHCS 32 JOMOMOTOIO JIPOHIB; aBTOMATHU30BaHi
JOTNTBHI anapaTH Ta iHIII GYTYPUCTUYHI pedi nepeIm 3i
chepn HaykoBOi (DAHTACTHKM B pealbHHIl  CBIT
MPOMHCIIOBOTO CLTBCHKOTO rocrnoaapeTsa [1].

Tomy Oyno BupilIeHO caMe pO3pOOHMTH IHTErPOBaHY
iH(pOpMaIiifHy CHCTEMY MOHITOPHHTY Ta KepyBaHHs Ha
OCHOBI iHTepHETY peueil s po3ymHoi ¢pepmu. Tak camo
SK 1 JJI MOHITOPHHTY BpOJKalo, Ha pO3yMHIN ¢epmi €
natyuku [oT 1uist CLNBCHKOTO TOCIIONAPCTBA, SIKi MOXKHA
3aCTOCYBaTH Ul MOHITOPHHTY Ta KOHTPOJIO 3a
3I0pOB’SIM TBapWH. TeXHOJIOTisI pPOOOTH aHaJOTIYHA
npuctposm loT g norysay 3a JOMalIHIMU TBapUHAMH.
Hamnpuknaz, SCR Big Allflex Ta Cowlar BUKOpHCTOBYIOTB
PO3YMHI CLIBCHKOTOCIIONAPCHKI TaTYUKU (HAIIMHHUKH)
IUTA HajaHHS iH(opMaIlii mpo Temreparypy, 340pOB’s,

[Mucapenko Anmpiii
KIII im. Iropst Cikopcepkoro
Kuis, Ykpaina
andrew.pisarenko@gmail.com

aKTUBHICTh Ta XapuyyBaHHS KOXKHOI OKpeMoi KOpoBH, a
TaKOX KOJIEKTHBHY iHQOpMAIlif0 Ipo CTazI0.

Cucrema CKIIaJa€ThCst 3 TPHOX OCHOBHUX KOMIIOHCHTIB
— 1e amaparHe 3a0e3ledeHHs, CHUCTeMa BiToOpa)XKeHHs
MOHITOPUHTY (i310JIOTIYHHUX Ta G1OJOTIYHUX MMapaMeTpiB,
Ta MOOUTPHHI JOAATKH, SIK mMokazaHo Ha puc. 1. ToOTo
apxiTeKTypa CUCTEMa CKJIaJae€ThCs 3 TPhOX YaCTHH, a caMe
piBHA 300py JaHUX PO HABKOJIMIIHE CEPEIOBUILE, PiBHS
KOMyHIKamii i JgaHux Ta piBHS qomatkiB. Croyarky
BiOyBaeThcs 30ip MaHWX HABKOJIHITHHOTO CepeOBHUINA
BiJ nat4ukiB. [IoTiM BOHM TPaHCHOPTYIOTHCS Ha CEpBep,
3BIIKM HAKONMYEHI JaHi MepefaloTbcs NPUKIATHUM
piBHEM JUI MOHITOPHHTY Ta KEpYBaHH.

IMocunarounch Ha puc. | mepiiuii KOMIIOHEHT OyB
po3pobnenuit 'y ¢opmi Onoky ympaBniHHA. BiH
NpU3HauYeHUH Juis ynpasimiHHA 1npuctposmu loT Ta
OTPUMAaHHSA JaHUX 3 JaT4uKiB. byno BupimieHo
BHUKOPHCTaTH caMe TaKi JAaTYMKU Ui MOHITOPHHTY Ta
KepyBaHHs: akcenepomerp, GPS, narumk cepaeynoro
PUTMY, JATYUK EJIEKTPOIPOBITHOCTI LIKIPH, TEPMOMETP,
IBTUMETP Ta IyJIbCOMETP.

JeranpHime npo ix ¢pyHknii [2]:

1. OcHoBHa QyHKIIiS aKceaepoMeTpy — MiAPaxyHOK
KUTBKOCTI  3pOOJIeHHX KpOKIB TBapuWHU. BiH
TaKOXX HaJae JaHi PO IMOJOKEHHs B IPOCTOPI i
LIBUJKICTB IIepeCyBaHHs TBAPUHHU.

2. GPS no3BoJsie BU3HAYUTH KOOPIMHATH TBAPUHU
3 BUCOKOIO TOYHICTIO, BAKOPUCTOBYIOUH CUT'HAI,
AKAi HajacunaroTh cymyTHuku. GPS monyss
JIO3BOJISIE BU3HAYATH LIBHIKICTh IIEPECyBaHHS Ta
BHCOTY HaJ| piBHEM MOpSI.

3. CyuacHi ONTHYHI IAaTYUKH CEPAEYHOTO DPUTMY
GbikcyroTh 3MiHH PiBHS IOTJIMHAHHS CBiTJIA, AKI
CIIPUYHMHEH] 3MIHOIO KiIBKOCTI KPOBi y cocy/ax.
CrieriaIbHUA alTOPUTM Ha OCHOBI IMX IaHUX
BU3HAYa€  YaCTOMY  CEpAEYHOTO  pPUTMY.
Haiibinpln npocyHyTi JaT4MKU —CEPAEYHOrO
PUTMY HaOJIIKYIOTECS 10 TouHOCTI 10 EKT.

4. Monyni JaT4MKy eJNEKTPONPOBIAHOCTI MIKIpH
MpU3HAYEeHI s BUMIPIOBaHHS TIPOBITHOCTI
mkipu. YuMm Oinplie BOJOTH Ha IIKipi, THM
Kpama ii IpoBiIHICTb.

5. HaiTh erxeMeHTapHUI TEPMOMETP MOXKE HAJATH
TOYHY OIIIHKY TeMIlepaTypH IKipu. [Hpopmarris
PO TeMIlepaTypy IIKIpM HOPIBHIOETHCS 3
MoKa3aMH IHINUX JATYUKIB, IICJISI YOro B
CUCTEMY BiOOpa)XeHHS HAMAIOTBCA HaHi PO
aKTHBHICTb Ta CTaH TBApUHH.

6. AnbruMerp (iKcye MiTHATTS Ta CIIyCKU.

7. IlynbcoMmeTp Hpairoe 1o eNeKTPOKaplioCUTHay.
Hapmae indopmarito npo mysisc TBapUHH.



22

Winter InfoCom Advanced Solutions 2019

Jpyruif KOMIOHEHT — Il CHCTeMa BiJOOpaXKeHHS
MOHITOPUHTY (i310JOTTYHHX Ta OIOJOTIYHHUX MapaMeTpiB.
Bona 3acTocoByeThcs B CHCTEMi ISl YIPaBIiHHA
iHpopMaliiero B pearbHOMY 4aci 3 npuctpoiB loT. Be6-
JONATOK H03BOJIsIE (epMepy BIiICHIIKOBYBAaTH CTaH
3JI0pOB’sl TBAPUHH Ta KOHTPOJIIOBATH ii morpedu. Li nani
OynyTh TIpoaHaNi30BaHi M HPOTHO3YyBaHHS MOTpPeO
TBapHH y MallOyTHbOMY.

Tperili KOMIIOHEHT — e MOOLTBHUU AoAaTOK. BiH
3aCTOCOBYETHCS B CUCTEMI JJIsl BiJaJIeHOTO MOHITOPUHTY

JAHUX y BHIUISAL Aiarpam abo aHimamii ajs
CIIPOILEHHS iHTeprpeTarii MOJIETIIEHHS
PO3YMIHHS OTPUMAHUX PE3YNbTATIB.

BrCHOBKN
IoT Oyno 3actocoBano ajst po3yMHOI (epmu, 1100
BIICTE)KUTH Ta HPOTHO3YBAaTH CTAaH 310POB’Sl TBAPUHH.
Byno pospobieHo inTerpoBany iHdopmariiiHy cucTeMy
MOHITOPHHIY Ta KepyBaHHs Ha OCHOBI iHTEpHETY pedeit
Uit po3yMHOT (epmu. TeMaTHKa CHCTEMH € aKTyalbHO

Ta KOHTPOJIIO CTaHy 3ﬂ0p0B’${ TBapHUHHU. aJKe HaKOJIKYUM qacoM MiJ'ILSIp,I[I/I OJVHHIIb
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Puc. 1. Cxema enekTpuyHa CTpyKTypHa

JIii MOHITOPUHTY JaHUX BHUKOPHCTOBYIOTHCS Taki
anropurMu [3]:

1. Cluster analysis. CTaTUCTUYHMI  METOJ
knacu¢ikanii 00'eKTiB IO Ipymax 3a PaxyHOK
BUSIBICHHS Hamepe] HEBIIOMHUX 3arajbHUX
O3HaK.

2. Crowdsourcing. Meronuka 300py pgaHuX 3
BEJMKOI KiJIbKOCTI JDKEpPEIL.

3. Genetic algorithms. ¥V miifi MeToauIii MOXJIHBI
pileHHs MIPECTABISIOTh y BUTJISI
«XpOMOCOM», SKi MOXYTb KOMOiHyBaTHCS 1
MyTyBaTH. SIK 1 B mpolieci NpUpOTHOI €BOJIOLIIT,
BIDKMBA€E HAMOLIBII MPUCTOCOBAHA OCOOMHA.

4. Bisyamizamis. Metoau rpagiuHoro
[IPEACTABICHHS PE3yJbTaTiB aHaN3y BEIMKHX

001aHaHHs Oy Iy Th MiAKIIFOYESHI OJIMH JI0 OJHOTO - BCE BiJI
HaliMEHIINX MOOYTOBUX peyel O pO3YMHOrO MICTa, /e
naHi OynyTh 3i0paHi Ta mpoaHaii3oBaHI B peXUMI
peasbHOrO Yacy.
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Annomauyin: MeTta cTaTTi — TNeperjasiHyTH HasiBHi
crnocodu BHpilleHHs MpodJeMM BigaadeHoi iHcTaasILil
MPOrpaM y JIOKAJIbLHUX Mepexkax, iX po3ropTaHHsi Ta ONUCATH
O0aueHHs! aBTOPa 1010 BUpimeHHs1 npodjemu. Haiixkpammm
pilieHHsiMm  mpoOjemMu Oyde BOPOBAJKEHHS CHCTeEMH
BillaJIeHOr0  po3ropTaHHsi, KoAoBaHoi MoBow C#,
3aCHOBAHOI HAa  NPHHOUNAX  00'€KTHO-OPiEHTOBAHOIO
NMpOrpaMyBaHHsI Ta apXiTeKTypH KJi€HT-cepBep, IO
J03BOJINTH JIEFKO BCTAHOBUTH NpPOrpaMue 3ade3nevyeHHs B
KOMI'I0TepHiii Mepexi.

Knrouosi cnosa: poszopmanus npozpamnozo 3aoesneuenms;
IT-ingppacmpykmypa; nokansna mepesca; anzpeid npozpam;
inmepgpeiic; muxa incmanayis.

3 posropraHHaM HoBoro etamy HaykxoBo-TexHidnoi
Peomonii (HTP) BinOyBaeTbcst MOCTiliHE 3pOCTaHHS
KUTBKOCTI  HEOOXIMHMX y HAayKOBil, BHPOOHHYIH,
HaBYAIBHIN Ta iHIMIKX cdepax MpOrpaMHUX 3aCTOCYHKIB
(mponykTiB) Ta pizHOMaHITTS ix Qopm. Bin daitnoBux
MeHeKepiB 0 rpadiuHuX pelakTopiB, yce Oinbiie i
Oiybllle MPOTPAMHUX 3aCTOCYHKIB JIOTIOMOTAIOTh JIFOASM
NpPaKTHYHO ycix mpodecii, y AISUIBHOCTI  SKUX
BUKOPUCTOBYEThCS IdpoBa Texnika. OcobmuBo 1€
PI3HOMAHITTA IpOrpaM CTa€ y MPUroAi CTYICHTaM Ta
npauiBHukam [T-cepu, 3HAYHO TOJIETIIYIOUM MPOLEC
HaByaHHS a00 poOOTH Ta mpHcKoprooun ix. Haknananus
mMx JABOX  (akTopiB 1 3YMOBWJIO  HEOOXiIHICTBH
BUHHMKHEHHs1 3aco0y, sKui O YMOXIMBHB IIBHUJKE
3a0e3rnedeHHs] ycix a0OHEHTIB KOMIT IOTEPHHX MEpex
PI3HOMAaHITHUMH TIPOTPAMHHMH JoJaTKamMH. BilbmiicTsh
oci0, M0 BUKOPUCTOBYIOTh KOMII'IOTEPHI MeEpexi,
BiZIUYBalOTh IOTPeOy B EKOHOMIii 4Yacy Ta CHJ, SKi
BUTPAauyylOThCS ~ HA  BCTAaHOBJICHHS  HPOTPaMHOTO
3a0esnedenns. llle Oinpmol0 HpoOIeMOI0 € HHUTAHHA
CHUHXpOHI3aIii Bepciii mporpaMHOro 3a0e3rnedeHHs, M0
BUKOPUCTOBYETHCS Ha MiANPUEMCTBI. Pi3HUIS y Bepcisx
onHiei 1 Tiel X Tporpamu, SKy BHKOPHUCTOBYIOTH
NpaliBHUKKM  MiJIPUEMCTBA  MOXE  IPH3BECTH  J0
HEBHIIPABHHUX HACII/IKIB 4epe3 HECYMICHICTh MPOJIYKTY Ta
PO30IXKHICTH Y MOXKIUBOCTSIX IIPOTPAMHOIO 3aCTOCYHKY.

OTxe, yci Il YUHHUKH MiABOISITH KOPUCTYBAdYiB, SIK
KOPIIOPaTUBHUX TaK 1 MPHBATHUX, 0 HEOOXITHOCTI
y3ro/pKyBaTh Il JBI  TeHAGHIIT —  30iUIbIICHHS
PI3HOMAHITTS BUKOPUCTOBYBAHUX MPOTPAMHMX JOJATKIB
Ta KOHCOJiJIalito KoMII'10TepiB y Mepexi. [Ipumyckarouun
ICHYBaHHS y KOPUCTyBada OKpPEMO JIByX KOMIIOHEHT
MalOyTHBOT CICTEMH — KOPIIOPATHBHOT MEPEXi 3 IIEBHOIO
TOIIOJIOTI€10, IEAKOIO KUIBKICTIO €JIEMEHTIB Ta KOMILIEKTY
HEOOXITHOTO JJIsi POOOTH MPOrPaMHOTrO 3a0e3MeUeHHS
(IT3) - s [OOCATHEHHs 1€l METH y KOpPUCTyBada
(haKTHYHO € TPU MOKJIMBUX LUIAXHU JIifl IO BCTAHOBJICHHIO
HEOOXIHUX Ui poOOTH MporpaM Ha KOMIT IOTCPH-
a0OHEHTH.

[epmnii, HalinpocTimMid, UUIAX  HONATae Yy
BcTaHOBJNEHHI [13 Ha KOMI'IOTEpU-a0OHEHTH BpPY4YHY 3
(bi3MIHOTO HOCIS — THYYKOTO JUCKY, flash-HakomuuyBaua,
iH. ¥ TakoMy BUNAJAKy BHKIIOYEHA Oynb-sKa MOMMIKA
Mepexi depe3 (aKTHUHE HE3aCTOCYBAHHS MEpPEKEBOTO
MiIKIIOYEHHS MDK ~ KOMITIOTepaMH Il TIPOIeCy
iHctamsauii. PazoM 3 THM, mepeBaru 1LbOro MeETOLy HE
MOXYTh TEPEBaKUTH YUCIICHHI HENOJIKUM — IHCTAJALISA
Opyd  TAakOMy BapiaHTi 3aliMae 3HAauHMH dYac, IO
301IBLIYEThCS. MPONOPIIMHO KiTbKOCTI KOMIT'IOTEPIB Y
Mepexi.

Jpyruii BapiaHT BUpINICHHS NOPOOJIEMU MOJIArae y
CTBOPEHHI XMapHOT0 CXOBHWIIA, Y SKOMY aJMiHICTpaToOp
pO3MIIlla€ CTUCHYTI JaHi HEOOXiAHUX Ui iHCTANALIl
nporpam Ta iX KoMmoHeHTiB. Ilicnmst po3MilieHHS ycix
MarepiagiB y «XMapi» KOpHCTYBaui-aOOHEHTH Mepexi
3aBaHTAXYIOTh IHCTA/SILINHI (ailnm Ta caMoCTiiHO
BCTAHOBJIIOIOTh  IpOTrpaMHe 3a0e3rnedyeHHs Ha CBOi
MammHy. [lepeBarn 1aHOTO METOMY IPSMO MPOTHIEHKHI
HeJ0JIiKaM IONepeIHbOr0, aJIe HaBITh y IIbOMY BUIAJKY €
«IiIBOJTHE KaMIiHHS» - TAKMHA METOJ MiCTHUTh BPa3IMBOCTI

Bijpa3y =~ Ha  MEpEeXEBOMY,  NPHKIAJAHOMY  Ta
TPAHCIIOPTHOMY pIBHAX B3a€EMOJIl WICHIB MeEpexi.
Ilepenaya gaHMX 3  XMapHOrO  CXOBHIIA  MOXeE

MOCTPAXKAATH Yepes Jif0 Pi3HOMaHITHUX 3aBajl, BiJ 01510T0
LIyMY J0 €JIeKTPOMArHiTHUX XBWIIb, PO3PUBY 3’€IHAHHS
a6o momuiikyu naketyBanHs TCP\IP.

Hapemri, Tperiii uUIsIX, HACKUIBKA II€ MOMXJIHBO,
KOMIICHCY€E HEJIONIKM TEpILIOro Ta Jpyroro MeTofiB. Bin
MOJSITa€ Yy BHUKOPHUCTAHHI aBTOMATH30BAaHOI CHCTEMH
MEpEeXeBOi IHCTAIAMIi — CIeHianbHOI MpoTrpaMH, sKa y
PEeXHMI MPSIMOTO i IKIFOUEHHS IO KITIEHTIB M0 JOKaIbHIH
Mepexi Oyne NpOBOAUTH BCTAHOBJEHHS HEOOXiIHOro
MPOrpaMHOTro 3a0e3MeUCHHS He3aJIe)KHO BiJl HASSBHOCTI UM
BIJICYTHOCTI KOHTPOJIIO 3 OOKY aaMiHicTpaTopa.

Iepm 3a Bce MOTPIOHO BU3HAYUTH BUMOTH, SIKHM Mae
BIANIOBIIaTH CHCTEeMa aBTOMAaTH30BaHOI  BiAJgajeHOl
iHcramsmii. be3 cymHiBiB, Taka cucTeMa ITOBHHHA
3a0e3nedyBaTH CTiKy po0OTy 3 yciMa abOHEHTaMH
JIOKaJIbHOI MEPEXKi, JOMYCKAIOYH MOXKIIMBICTh MPAIIOBATH
SK 3 OKPEeMHMH KOMII'IOTEpaMHM Tak 1 3 LUIHMH
BHUIUIEHUMH poOoYuMMH TrpymaMu Kowir fotepiB. Ilo-
Jpyre, TiOTETHYHA CHCTEMa IHCTAJLSILil MOBHHHA MaTH
MOXJIMBICTH JIOCTYIy 1O BCTAHOBJICHHX Ha KII€HTCHKUX
KOMIT'IOTepax MpOrpaMHHUX JOJATKIB MO0 YHHUKHYTH
MOBTOpHOI  iHCTamsWmii  Ta, AK 11  HACHIJOK,
HEpaLioHAIFHOTO0 BUKOPHCTAHHS IaM’ATi KOMII'IOTepiB-
a0OHEHTIB, Yy BHNAAKY SIKIIO HEOOXigHHH codT Bce
BCTaHOBJICHUN. TakoX OYEBHAHO, IO HEOOXITHICTh
IIBUIKOI BCTAHOBKM Ta OHOBJICHHS HPOTPaMHOrO
3a0e3nedeHHs s BCix aDOHEHTIB MepeXi IMiIMPUEMCTBA
IUKTy€e TOTPeOy y MOXKIUBOCTI IHCTANSIII 3 TOTOBUX
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nakeTiB codry, sKki OyAyTh 3aBaHTaXKEHI IO Mepexi 3a
noroMoroto  nporokonry TCP/IP  y  cymicHomMy 3
OIlepaliifHOI0 CHCTEMOIO KIIIEHTIB BUIIIAAl. Yce ne Oyzne
HOTPeOyBaTH TICHOI pOOOTH 3 MEPEIKEBUM, TPAHCTIOPTHIM
Ta Mpe3eHTALiiHUM PIBHAMH MEpPEXeBOi MOZEII.

OpHUM 3 HaWOUIBII JTOCKOHAIMX 3 HAasBHUX CHCTEM
aBTOMATU30BAaHOT MUCTAHIIIHOT IHCTANALT € Hporpama
Total Software Deployment (TSD).

s mnporpama mnpu3HAa4YeHa /Jsg YIOPaBIiHHA Ta
posropranns I3 B KOPIIOPAaTMBHHX  MEpEkKax.
IlporpamMHuii ~ gojaTok  3abesmevye BUKOHAHHS
MOCTABJICHUX MLiJIeH LUIIXOM CKaHYBaHHS JIOKaJIbHOL
Mepexi Ha MpeaMeT MiJKIIYCHUX J0 Hel aOOHEHTIB,
nepeBipKu HAsIBHOCTI Ha HUX HEO00XiTHOTO
KOPHOPaTHBHOTO POTPaMHOTO 3a0€3MeUeHHs, TIePEBIPKH
Bepcii mporo II3 Tta mpoBenenHs amrpeiny (abo
BCTAQHOBICHHS «3 HyJs») 3a0be3MeueHHs 3rigHo 3
pesynbTaToM  cKaHyBaHHSA. [loTpiOHO  Big3Ha4MTH
HasBHICTh y TSD MOXJIMBOCTI IPOBOJUTH CKaHYBaHHS HE
qume  3a  KoHkpetHumu  IP-ampecamm  okpeMux
KOMII'I0TepiB, a i 32 pOOOUUMU IpyaMu aOOHEHTIB.

ABTOMaTUYHHI PEXUM J03BOJISIE BU3HAYATH ITOJI THKH
KOHTPOJIIO cOPTY sl aDOHEHTIB Ta 0COOUCTO popMyBaTH
MaKeTH PO3TOPTYBaHHS JUIs Ti€l YW 1HIIOI MONITUKU. Y
JTAHOMY BapiaHTi MporpaMa MiArOTOBIIOE 1HCTANSLIHHUHA
[IAKeT Ha OCHOBI JIOCTYNy JO OHepauiiHOi CHUCTEeMH
kiienTa Ta peectpiB wiei OC. OgHOYACHO 3 MBHIKOIIEI0
Ta BUCOKOIO TOYHICTIO, TAaHUH METOJ Ma€ CBOT HETOIKH —
TaK, JOCTYI A0 PEECTPIB CHCTEMH MOXXE MPU3BECTH IO
HeOaXxaHWX HACIIJKIB JJis Oe3MeKkn Ta KOH(INeHI[IHHOCTI.
Ha moxady, Takuii Crocié MO>KHa BUKOPUCTOBYBATH JIHIIIE
JUIS THCTaJSIMii BIZHOCHO MPHMITUBHOTO MPOTPAMHOTO
3a0e3Me4eHHs, sSKe HEe BHMAara€ BCTAHOBKH JpaiBepiB,
6i6mioTex Ta iH.

Uwu He Hal3py4HImIM actiekToM 7SD € BUKOpUCTaHHS
TaK 3BaHOI «THXOI IHCTAIALI» - CHOCOOY PO3rOpTaHHS
(deployment) mporpamHuX QaiiniB, sKi TOTPiOHO
IHCTAIIOBATH Ha KOMIT'IOTEpI HE MEepeTHHAIOYUCh 3
MOTOYHOI  JISUTHHICTIO ~ Omepatopa  KOMII'loTepa-
aboHeHTa, TOOTO TpOIIeC M’ €HAHHS Ta THCTANALIT iine,
KepOBaHMI BHUKIIOYHO 3 KOMII'IOTepa-cepBepa 0e3
BUHMKHEHHS 3aliBUX BIKOH, IO MOXYTb BiJBOJIKTH
kiienra. 7SD nae MOXIJIHBICTH OOMPATH PEKHUM «THXOI
iHCTA/SILIT» Yepe3 KOMaHIHY CTPOKY 3a JOMOMOTOI0
HabOpy MOTPIOHUX MapaMeTpiB, JUIS YOro HE MOTPIOHO
HaBiTh  3alUTyBaTH  JO3BOJNY  Big  KOpHCTyBada
KJIIEHTCHKOT'O KOMII f0Tepa.

[HIMM HasBHUM pilIeHHsIM € nporpama Maestro
Autolnstaller. Ha BinMiHy BiJ IMOTIEpEIHBOTO TPUKIALTY,
Maestro Autolnstaller € mporpamoro IO BiJ TOYaTKy
po3paxoBaHa Ha 1ii B pamkax onHiei OC Ta mpalgtoe mo
NPUHIIKIY «3araMm’ i TOBYBaHHS» il KOPUCTyBaya y XOi
IHCTANALl,  CTBOPIOKOYM  CILEHapii  BCTAHOBJICHHS
MPOTrpaMHOro 3a0e3nedeHHs 3a HOoro qisiMU Ta BUKOHYIOUH
MOTIM aBTOMAaTHUYHE BCTAHOBIICHHS INPOrpaM IO JaHHM
cueHapisM. Lle o3Hauae, o U1 BAKOPUCTAHHS IPOTPaMU
SIK aBTOMAaTH30BAaHOI CHCTEMH IMCTAHIIWHOI 1HCTAJIALIT
MOTPIOHO TPOBOJWTH HAJAIITOBYBaHHS JOCTYNYy JIO

¢aiiniB mporpaMu SK Ha cepBepi, Tak i Ha KIIEHTI, Ta,
BiJIMIOBITHO, HasIBHOCTI BCTAHOBJICHOT Maestro
Autolnstaller opmnakoBoi Bepcii Ha 000X KOMIT IOTepax.
Yepes 11e nporpamy He MOKHA TOBHOIO MIpOIO PO3IIISIaTH
SK YHUCTYy aBTOMAaTHU30BaHY CHCTEMY JUCTaHLIHHOI
IHCTANAWIl — Ansl BUKOpucTaHHs Maestro Autolnstaller
MOTPiIOHO  MIATOTOBUTH yCi  KOMI'IOTEPH  MEpExi,
BCTAHOBMBIIIM HAa HUX OJMHAKOBI Bepcil Mi€l mporpamu.
CyTTeBUM HENOJIKOM IIi€l MPOrpaMu TaKOX € CXUIbHICTh
IOporpaMH BCTyHmaTd B KOHQUIIKT 3 TexHojorito User
Access Control (UAC), mo BHUKOPUCTOBYETHCS B
oneparliitaux cucremax Microsoft Windows nounnaro4du
3 OC Windows Vista — 3a6e3ne4eHHss HOpMallbHOI poOOTH
Maestro  Autolnstaller ~ motpebye  creniajabHOro
BIKIIIOUEHHS KOHTPOITIO 00TIKOBHX 3ac00iB
KOpUCTYBa4iB 4epe3 IMaHelb KepyBaHHS OE3MeKor
onepaniifHoi cucTeMu, IO TATHE 3a CO0OI0 3arposy
MOTEHLIHHOTO NMOPYIIEHHS Oe3MeKH JOCTYILY 10 PecypciB
Windows.

TakuM 4YMHOM, 3 OIVIAJY Ha HEIOJIKH Ta IepeBaru
PO3MIISHYTHX ~ NporpaM,  HaWKpalipuM  BapiaHTOM
BHpIIIEHHS Tpobnemu cuHXpoHi3amii Bepcid [13 Oyxme
po3poOKka HOBOT aBTOMATH30BaHOI CUCTEMH JUCTAHIIHHOT
incramamii. Lled mnporpamMHuMA TPOAYKT IJIAHYETHCS
PO3pOOHTH 3a IOTIOMOT'0I0 CTE€Ka TEXHOJIOT1H, 1110 BKJIIOYAE
y cebe 3acobu nporpamyBanHs .NET peanizoBani MOBOIO
nporpamyBanHs C#. Jlanuii npoaykt Oyzie MaTH KI€HT-
CepBEpHY CTPYKTYpy 31 3B’SI3KOM MDK eJeMEHTaMH
CHCTEMH, He3aJIe)KHUM BiJ] TOMOJOTi] (IpaIoBaTH SIK B
Mepexax 3 P2P-3B’s13k0M, Tak i B Mepekax, moOyJoBaHUX
32 TNPHUHLIMIIOM «3ipKH») Ta MiATPUMYBATU «THUXY
IHCTaNsIiI0» 0e3 KOH(]IIKTY 3 OCHOBHUMH IMOTOKAMU
poGoTu omepariiiHoi cucTeMH abOHEHTY Mepexi, Lo
IUTAHYETHCS pealli3yBaTh 32 JOTIOMOTOI0 3ac00iB poboTH
3 MOTOKaMH O0i0yioTeKkH System.Threading MoBu
nporpamyBanHs C#.

BHCHOBKI

Y  pesympTaTi OpPOBEACHUX  JAOCHKEHb Oyla
BH3HAueHa mpolyieMa CHHXPOHI3alii Ta IeHTpai3arii
ynpaBiniaHs  [I3  y  KOMI'IOTEpHHUX  Mepexax,
MIpOaHalli30BaHi HassBHI METOM 11 BUPILIEHHS, ONUCAaHI iX
HEJOJIIKU Ta IepeBaru. 3 ypaxyBaHHsAM wLiei iHpopmanii
aBTopoM Oyinu cPOpPMOBaHI BUMOTH JIO ONTHMAJBHOT
CHUCTEMH aBTOMATHYHOI IHCTANSAMIl Ta HaMIUYEHHH MUIAX
[0JJaJIbIIOT PO3POOKH JaHOT CUCTEMH.
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Abstract. The current article is focused on proposing
a new electronic voting system that will assist the government
in conducting the online voting for the elections. The system
will be secure with the end to end encryption to ensure that
no data theft occurs during the transfer. The key demerit of
the system is secure from the end of the government. It has to
be ensured that all the external threats are kept at bay when
using the online voting system. The secondary research
approach is considered to mine the information required to
conduct the study and develop the system. Overall, it can be
stated that the new system will allow the government and the
public to have improved voting experience if implemented
successfully.

Keywords: Java-based E-government system, online voting,
privacy theft, technological adoption, internet, encryption,
hackers.

INTRODUCTION

The current paper is concerned with understanding
the various aspects of the e-government system. In
addition, a new e-government system has been proposed
that is likely to support the government in handling the
election polling. E-government system refers to the use of
electronic mediums to facilitate the services to the public
of the country [1].

The e-government system allows the citizen to
engage with the government at all levels and along with
gaining benefit from the actions of the government, it
contributes to the action of the government. With the use
of the e-government system, the citizens involved in local
and national governance. The information and
communication technology are used to facilitate these
actions. As per United Nations, the e-government is
referred to as the actions of the government that lead to the
use of information technology to facilitate the delivery of
government services to the citizens [2].

At present, the United Nations conducts an e-
government survey twice a year to assess the readiness of
the governments of different countries regarding the use of
information and technology to conduct their business and
cater to the masses. As a model, the e-government system
should be able to allow any individual visiting the city or
country website to engage in communication with the
employees of the local government using the Internet,
GUI, and IM. The current paper is concerned with
understanding the current e-government system and
proposing an additional system that can aid in the current
system. The current e-government system is assessed and
then an additional online system is proposed. Also, the
potential merits and limitations of the proposed online
system are identified.

Anisimov Anatoly
Taras Shevchenko National University of Kyiv
Kyiv, Ukraine,

The aim of the research is to come up with a
suitable e-government system that can assist the
government to improve its voting. The objectives of the
research are:

1. To understand the existing solutions available for
voting.

2. To propose a new e-government voting system.

RESEARCH PROBLEM

One can witness numerous researches that have
been conducted regarding the usage of technologies to
facilitate in the elections [3]. Some of these studies have
warned against the rapid adaptation of the technology as it
can be challenging for the stakeholders to get used to it.
However, with improved security measures, the
technologies can be a beneficial tool. The elections
conducted in various countries use technologies in
different ways. For instance, the election conducted in
Florida (United States) in 2000 used a punch-card voting
system which was later adopted by wide population. This
new electronic voting system allows the voters to have a
government-issued token or smartcard which they can take
to the nearest voting terminal in their locality and then
swipe the card. The system also allows them to make any
changes if they want by entering pin. This has been
considered appreciable in comparison to the traditional
method where the voters approach the voting booth to cast
their vote by first showing their voter id and proving who
they are. On the other hand, the direct-recording electronic
(DRE) voting system allows the users to have quick voting
experience with faster service. There are only few
instances of adoption of this system, as there are still
countries where the method of voting is traditional and
cumbersome [4].

One of the important aspects to understand here is
that the parties in the election can get the benefit of the
system if they identify any loopholes to utilize the system
flaw. The recent development has found that the
governments of few countries have adopted the usage of
the DRE without considering or questioning the security
of the system which can be a fatal mistake. Here, it is
necessary that a voting system that is robust and secure is
required to be developed the introduction of end to end
encryption can also improve the security of the system.
The end to end encryption has become a necessary tool for
the current systems due to the increasing security threats

[5].

METHODS OF RESEARCH
The method of research used for the current paper is
secondary. The researcher referred to various secondary
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resources for the collection of information that was
relevant to the study. The secondary research allows a
desk-based study of the required research area. The study
could have been taken further by conducting primary
research to gain more input for the required system,
however due to the time constraint, secondary research
was preferred.

RESEARCH RESULTS

The current chapter assesses the current e-
governance system keeping in view the current position of
various countries such as the United States, the United
Kingdom, and India. In general, there are four models of
service delivery from the government. They are from a
government to the citizens, from a government to
businesses operating in the country, from one department
of government to another, and from the government to its
employees. The adoption rate of e-government system is
different in the different parts of the world. The developed
economies such as The United States and the United
Kingdom have an appreciable rate of adoption in
comparison to developing nations like India. The
developed nations also witness improved usage rate of the
system by the citizens whereas same can be found far
below in the developing nations [6].

The improved usage of the e-government system
requires that the citizens of the country are well aware of
modern information and communication technology and
how to use them. If a government is willing to use the e-
government system, then it is important that an education
drive should be facilitated that can educate the citizens
about the same. This will help them get the intended
benefit from the system.

Governments can  use information  and
communication technologies to improve their governance
capability. IT can be implemented in almost all aspects of
the government activities and all can be coordinated
together to provide better service to the masses. Also, the
Internet can help the government in establishing better
coordination among the departments and improving the
internal and external relations.

In general, when the discussion of e-government
comes up, people think about the Internet which is
appreciable as it is the only thing at present that should be
guiding all the technological adoption by the government.
However, there also exists e-government which is not
based on the Internet. The use of SMS, telephone, wireless
networks, smart cards, CCTV, and others are also on the
premise of information and technology and thus are also
an integral part of the e-government system. However, the
definition of the e-government has not changed to
something that allows the inclusion of citizens with the
government and this can only be facilitated by the use of
the Internet [7]. One of the important things, however, to
consider is that the use of the e-government system is
different in various countries and it impacts the level of
equality. The countries, where fewer people are aware of
the Internet and technology, such as India face a lack of
equality. On one hand where the citizens who are aware of
IT, gain the benefit from improved government
communication, however, the other part of the citizens
who are still unaware of this aspect face challenges.

There are many such people who are homeless,
have lower income and cannot learn or purchase IT
devices, or are living in the remotest of the locations where
there is no IT infrastructure. In such scenarios, it is
difficult for the government to provide benefits to these
people directly with the use of e-government modules.
Here, the elementary step of the government would be to
train these people about the new technology and install the
right infrastructure [8].

In addition to the above, it is important that the
citizens trust the e-government model for whether it will
perform as expected. Interestingly, the e-government
system is still in developing phase from the most
developed economies to the underdeveloped economies.
Even countries like the US and UK have not fully adopted
e-government mechanism due to various reasons.

PROPOSED E-GOVERNMENT SYSTEM

The e-government system consists of various
modules and infrastructures that cater to different aspects
of government functioning. The current chapter will
propose a new module to the current e-government system
that is likely to assist the government in getting more
digitalized. The proposed system is an online voting
system for the elections. This system is still in a debate that
whether a government should adopt this method of voting
considering various challenges, such as identity
manipulation, data theft, and others.

The information will be stored in the government
database and will not be shared with any third party. The
current system will store the name of the voter, his unique
voterID, password, phone number of the voter, address of
the voter, date of birth, and nationality. The
aforementioned information will be used to identify
particular voters when they will cast their votes. The
registration will generate a unique username and password
that will be used by the voter to log in to the system using
the window.

When users will enter their name (username) and
password, then the system will take them to the voting
page where the users will see the list of candidates who
prefer to be elected in the particular election. The users
will select a particular candidate and submit their vote. The
system will ask for confirmation from the users regarding
their vote and the voting will be completed. The users can
then log out of the system after casting their votes. This
will be the whole procedure of the new online voting
system from the users’ (voters) end. In addition to the
above, the new system will also allow the admin to view
the votes cast in a graphical manner. This will allow easy
viewing of the votes. The system will allow the admin to
view the data in three human-readable formats for the total
casted votes.

Here, the admin will be able to view the parties for
whom the vote was cast, a total number of votes cast for
each of the parties, and the same value in the form of the
percentage. This will allow the admin to understand the
winner and the loser. Another format that will be used to
show the data is a pie chart and the bar chart.

BENEFITS OF PROPOSED E-GOVERNMENT SYSTEM
The proposed system will allow the government to
get votes from the citizens without arranging booths to cast
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their votes. This will significantly reduce the cost incurred
in conducting voting across the country every few years.
Moreover, this system will allow the voters to cast their
vote any time of the day they want and that too without
lining up at the voting booths.

The secure login id of the voters will be used by
them to log into the system and cast their vote as per their
desire and comfort level. The new system will securely
transfer all the votes to the central database instantly with
the help of end to end encryption.

LIMITATIONS OF THE PROPOSED E-GOVERNMENT SYSTEM

The new system is still in the development stage
and there are various aspects that are required to be
developed to make it more robust and usable to the
government. The current system is less secure and usable
to the government and the public. There are also some
demerits to the current system. The use of the current
system requires that the voters know how to cast their
votes through this system. In addition to this, there are
other prerequisites such as the users should be able to
operate computers, access the Internet, open a browser,
and establish the connection.

PRINCIPLE OF OPERATION OF ALGORITHMS OF THE SYSTEM

The current system will be installed in the computer
of the users as normal software. The system will have
access to the MAC address of the computer and the IP. The
system will open in a dedicated window which consists of
user login and password. The system will first establish a
secure connection over the Internet to the server. The entry
of the data from the user to access the system will initiate
the verification process and it will be approved in the back
end. The approval process will also have one-time
password (OTP) usage which will be sent to the users’
phone. The process will be taken further with the voting.
The second screen will have list of candidates and option
to cast votes. The casting of votes will be allowed for 100
seconds. After that, the system will close automatically.
Whether the voter has cast their vote or not, the system will
close on its own after 100 seconds. The users can log in
again to cast their votes if they did not.

CONCLUSION
1. The use of the e-government system is likely to
improve if the governments of various countries make an
effort to educate their population. The use of e-government
system will help in the easy management of most of the
governmental activities and also facilitate the successful
interaction with the citizens.

2. The current article proposes an online voting
system that is expected to be used by the government for
conducting voting. The voters will cast votes by logging
into the system which will be then summarized by the
system automatically in the form of a table, pie chart and
bar chart to know the result of the election.
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Anomayin. Po3rnsinyta mpodjeMa aBTOMAaTH3aLii MOIIYKY
NMOMWJIOK y CHPHX JaHuUX Ta crBopeHHs SDTM (Standard
Data Tabulation Model) paraceriB mJsi MeIHYHUX
JIOCJIi/I’KeHb, Ta 3al[PONIOHOBAHO PillleHHS 3 BHKOPUCTAHHSIM
cucteMun SAS Bepcii 9.4, B iHTerpoBanomy cepenoBuLi
po3pooku SAS Enterprise Guide 7.1. 3anpomonoBaHe
pilleHHs [A03BOJHUTb 3HAYHO MiIBMIUHTH e()eKTHBHICTH Ta
MOKPALINTH SIKiCTH 00POOKH TaHUX MEIHYHHX A0CTiTKEHb.

Knrwouosi cnosa: 06pooka oOanux MeOuuUHUX O00CHiOHCEHD,
CDISC, SDTM, SAS, SAS Enterprise Guide 7.1.

BcTvnn
3a ocTaHHI JECATHIITTS TPOBEACHHS MEIUIHUX
JOCII/UKeHb  3pO0OMJIO  BEJMYE3HHH  KPOK  BIEpE/.
CBITOBOIO  CHIIBHOTOIO OYJI0 PO3pOOJEHO JAECATKH

CTaH/IapPTiB, 1110 PETYJIOITH MPOLEC MEePEBIPKH SIKOCTI Ta
e(eKTUBHOCTI JIiKiB. MenuuHi AOCHIIKEHHS MOXYTh
HACIpaBIi 3pOOUTH OKUTTA KpaIlUM, aJKe KOXKHOI
XBWJIMHYU MPOBOUTHCS po3poOKa abo aHali3 mpemnaparis,
SIKI JTO3BOJISITH OOPOTHCS 13 IO CHX Mip HEBIJIIKOBHHUMU
XBOpOOaMH.

[MpoBeneHHs MeIUMYHMX  JOCHIIKEHb €
peryibOBaHUM  Ta  CTaHAAPTU30BaHHM  IIPOLIECOM.
BaxnnBolo  yMOBOIO  3aTBEpPKEHHS Ipenapary €
MIO3UTHBHI Pe3yJIbTaTH NMPOBEACHHS IOCITIKeHH. Jlue
10% ycix npenapariB, HaJl SKUMHU IPOBOAATHCS MEIHYHI
JOCIIIDKSHHSI, CTAlOTh 3aTBEPPKSHUMH mpenapatami [1].
OOpoOka JaHUX MEIUYHUX JOCHIDKEHb IOJISTae y
NPOBEJICHHI CTAaTUCTUYHOIO aHaNli3y JaHuX Ta iX
(opmaryBaHHi 3riJiHO 110 cTaHAapTiB [2]. O6poOka qaHux
TaKOX € JIy)Ke CTaHIapTU30BAHOIO Ta perynboBano. Taki
opranizanii sk FDA (Food and Drug Administration) ta
PMDA (Pharmaceuticals and Medical Devices Agency)
MPUIMAIOTh TIJIBKY JaHi, 00pOOJIeHI 3TiHO IO CTAaHAAPTIB
CDISC (Clinical Data Interchange Standards Consortium)
— HEKOMEPIIIHOI CIIJIFHOTH, 110 3aiiMa€eThCS PO3POOKOIO
CTaHJAPTIB JJIS1 MEJUYHUX AOCHTIDKEHb [3, 4].

IMpouec 0OpoOKM JaHMX MEAWYHHX JOCIHIIKCHb
MICTUTh JEKIJIbKa eTalliB:

- crBopennst SDTM (Standard Data Tabulation
Model) natacetiB Ha 6a3i cUpUX AaHUX;

- crBopenas ADaM (Analysis Data Model)
naraceTiB [5];

- crBopenns 3BitiB TLF (Tables, Listings,
Figures).

MenuuHi  OCHIDKEHHS ~ MOXYTh  OOXOAMTHCH
(apMaKoNOTiYHUM KOMIAHISIM y MIiJbApAM JAOJIapiB.
Mtpad sikuit cTsryethes 3 GpapMakoIoriyHoi KOMIaHii y
BUIIAJIKY HEZIOCTOBIPHOCTI JaHUX a00 HassBHOCTI IIOMMJIOK
y DaHUX MOXKe OOIMTHCH MaiiXke B Ty caMy BapTiCTb, IO H

TTyKe

Bykacos Makcum Muxaiinosuu

KIII im. Iropst Cikopepkoro
Kuis, Ykpaina
bukasov@gmail.com

MIPOBEJICHHS JIOCHI/DKEHHA. TOMY BUSBJICHHS HOMUJIOK y
JAHUX € OJIHIEIO 13 TOJIOBHUX 3a1a4, 13 SKUMH CTUKAIOThCS
cremiamictu IT y Memuunux JocmikeHHsx. IIpote
nepeBipka JaHUX YacTo JACLEHTpali3oBaHa, 10 POOHUTH
HOMIYK IIOMMJIOK MEHII €()eKTUBHUM Ta CTBOPIOE 3arpo3y
HEBYACHOTO BHUSBJIICHHS IOMWIOK YH HEBUSBIICHHS
NOMHJIOK ~ B3arajli, II0 MOXeE 3pOOUTH pe3ynbTar
JocIipKeHHsl HenilicHuM. ToMy mocrtae 3ajada Momyky
TIOMIJIOK y CUPHX JAaHHX IS iX 3aBUaCHOIO BUSABJICHHS Ta
BUIIPABJICHHS.

Cupi gani Haaxonats y Burisini SASTBDAT daiinis
abo naraceriB. KoskeH Takuil nataceT MiCTUTH y co0i
neBHy iH(OpMaIlifo, MO BiJANOBiga€ TEBHIH TEMATHIII.
[Nepmmii erarm 00poOkn cupux gaHux — crBoperas SDTM
JIaTaceTiB, SIKi MPOXOIATH INEPEBIPKY Ha BiJIIOBITHICTH
cranpapram CDISC (OpenCDISC validation) [6]. ITicis
Bamiganii SDTM naraceTiB, Ha X OCHOBiI CTBOPIOIOTHCS
ADaM natacetu, 110 MIEBHUM YHHOM MOH(]iKOBaHI st
HiATPUMKH eeKTHBHOI reHepanii, perutikanii Ta oriasay
pesynbrariB  aHamizy. Ha ocHoBi ADaM paraceris
cTBoproloThecst  3Bith  TLF, mo € ocHOBHHUMH
pETPEe3eHTATUBHUMH  pe3yJibTaTaMH OOpOOKM  JTaHHX
JOCIIIJPKEHHS. Ta JI03BOJISIIOTH OLIIHIOBATH €(PEeKTHBHICTH
a00 Oe3revHicTh Ipenapary.

ITpouec crBopenus SDTM naracetiB € mpHOIU3HO
OJJHAKOBUM JJII PI3HUX HOCTIKEHb, ajke MO CYTi €
MEPBUHOIO 0OPOOKOI0 JaHUX, HE BKIIOYA€E B ceOe HisKy
CTaTHCTHYHY 0OpOOKY HaHWX, a moysrae y popmaryBaHH1
JaHuX 3rigHO 10  craHmaptiB. ToMmy  IOUINBHO
aBTOMATU3yBaTH LIeH eTam.

VYV nmamiii crarTi 3ampoNOHOBaHE pIilIEHHS 3amadi
aBTOMAaTH3alii MOUIYKY IOMWJIOK Yy CHPHX JaHHX Ta
aBToMarm3auis eramy crtBopeHHs SDTM nataceriB 3
BUKOPUCTAHHSAM cHCTEMH SAS.

OCOBJIMBOCTI CUCTEMU SAS

Cucrema SAS (Statistical Analysis System) — 1ie Habip
CTaTUCTHYHUX TIPOTrpaM, po3podneHwid [HcTuTyTOM SAS
UL PO3IIMPEHOT aHANITHKY, OaraToakTopHOTO aHami3y,
VIOpaBJIiHHSA JaHUMH Ta MPOTHO30BaHOI aHANITHKA. SAS
Hagae rpadiuHuil  iHTepdeiic  KopucTyBaya IS
HETEXHIYHUX KOPUCTYBa4diB Ta OUIbII  PO3IIUpEHi
MOJKJIMBOCTI 3a JOTIOMOTI'OK0 MOBH TporpamyBaHHs SAS
[7].

Mosa mporpamyBaHHs SAS — 1€ mpolexypHa MoBa
MPpOrpaMyBaHHs BHCOKOrO PiBHiA. MoBa mporpamyBaHHs
SAS posBuBanacs Maibke OTHOYACHO 3 PO3BHTKOM
PeryilioBaHHA MEIWYHUX JOCHiKeHb, TOMY 3aco0u
po3pobku SAS MakcUManbHO 3aI0BOJBHSAIOTH TOTPEOH
(hapmakoorivHIX KoMmMmaHid y oOpobmi manux [8]. Ha
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chOro/iHi 06araTo (apMaKoJIOTIUHMX KOMIAHIN 3BEpTalOTh
yBary Ha iHII O€3KOIITOBHI MOBHM IIpOrpaMyBaHHS
(Python, R), ane, He3Baxkarouu Ha 11e, SAS 3amUIIA€THCS
ninepoM y cdepi METUUHHUX TOCIIPKEHb.

ACAMOICE § DApHiX

Mporpesn creopesem ADaM garacerns

3HalIeHi, TO aBTOMAaTMYHO Oyle  BiANPaBICHO
CJIEKTPOHHUH JIMCT A0 BiAIUTY YIpaBIiHHA JaHUMH JUIs
nepeBipKu.

IMincucrema crBopenns SDTM  naraceTiB MICTUTH

Mpor P CrBoperts
TLF

Puc. 1. IIporec 00pOOKH JaHUX V MEAMYHHX TOCTIIKEHIX
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Cucrema SAS wmicTuth 6arato KOMIIOHEHTIB, alie y
chepi MEOUUYHHUX JOCHIDKCHb HAWOUIBII — HIMPOKO

3acTocoBaHMMHU € KommoHeHTH Base SAS, SAS/GRAPH
ta SAS/STAT (Tabmn. 1).

Tabnums 1
Kommnonentu cucremu SAS

Ha3ssa
KOMIIOHEHTY

Onwuc

Ile OCHOBHMII KOMIIOHEHT, SIKMH MiCTHTh 3acO0U
YIPaBIiHHS JaHUMH Ta MOBY IIPOTrPaMyBaHHS JUIs
aHami3y AaHMX. BiH TakoX € HaWOLIbII IIMPOKO
BHKOPUCTOBYBAHUM.

MicTuTh iHCTPYMEHTH JUIsl CTBOPEHHs rpadikiB Ta
Mpe3eHTaliif I JASMOHCTpalii pe3yabraty y
BiJIIIOBIJTHOMY (popMaTi.

MicTuth 3ac00M IPOBENEHHS CTATHCTUYHOIO
aHaJli3y 3a JIOIOMOIOI0 JHCIEPCIHHOro aHaizy,
perpecii, 0GaratoakTopHOro aHamily, aHami3y
BIDKHBAaHHS ~Ta  I[ICHXOMETPHYHOrO  aHali3y,
3MIIIIAHOTO MOJIEJIBHOTO aHANi3y.

Base SAS

SAS/GRAPH

SAS/STAT

3AIPOITIOHOBAHE PIIIIEHHA
3anpomnoHoBaHe  pIlIGHHS  MOCTaBJIEHOI  3aaadvi
peamizoBaHo 3a JomoMoror cuctemMu SAS 9.4 vy
cepenoBuiii po3pobku SAS Enterprise Guide 7.1.
3anponoHoBaHuil mporec 00poOKU TaHUX MEAMYHUX
JOCIIKeHb TIpe/icTaBiIeHui Ha puc. 1.

Moxyne [OIMIyKYy TOMWIOK Yy CHPHX JaHUX
iHTerpoBanuil y mincucremy crBoperHs SDTM naraceriB
TaKUM YUHOM, 110 MOUIYK IIOMUJIOK Y JTAHUX BUKOHYETHCS
1o crBopeHHss SDTM paraceriB. Motysib MICTHTB y c00i
JeKiIbKa MiI-MOAYJIIB — MaKpOCiB, TakKHUM YHHOM, Y
3aJIeKHOCTI BiJ 0COOIMBOCTEH NMPOEKTY, LieH MOIYNb Y
IHTEpaKTUBHOMY PEXHMi MOJXKHA TMEpeHANAIITYBaTH Ha
BUKOHAHHS NEBHUX IepeBipok. IIpaBuiia Ui nepeBipku
3MiHHUX (OpMyIOTbCS Ha 0a3i  mokymenty ALS
(Architecture Load Specification), sikuii MiCTUTh TOBHUI
CIIHCOK CHPUX JaTaceTiB, 3MIHHMX Ta iX arpuOyrtiB. B
pe3ynbTaTi BUKOHAHHSA MOAYI CTBOprOEThes XLSX
(aiin, 3 BKIQAKaMM U1 KOXKHOTO CHPOTO JaTaceTy Ta
BKJIAJIKOI, LI0 MICTHTh 3arajbHy iHQoOpMalilo 1po
3HaWJeHI MOMIIKA Y CHPUX JaHUX. SIKIIO MOMHIKA

JieKiibKka MOIyIiB Ta 06azyersest Ha cneuudikanii SDTM
JaTaceTiB  —  JOKYMEHTy, SKHH  po3poOiseThes
IporpamictaMy, Ta MICTHTh y coOi IpaBHia MaIiHTy
3MIHHHUX, CJIOBHHKH JOIyCTUMHX 3HAa4eHb 3MIHHUX Ta
OCHOBHI aTtpuOyTH. B pe3ynbraTi BUKOHaHHS MOIYIIO
cTBoprotoThess maker SDTM  naraceriB y  ¢opmari
SAS7BDAT (asst 3py4HOCTI NOJAIBIIOT0 BUKOPUCTAHHS
y cucteMi SAS) Ta maker SDTM naracetiB y ¢dopmari
XPT (st BiampaBieHHS 3aMOBHUKY Ta IOJAHHA Y
ciyx6u FDA a6o PMDA).

BUCHOBKHU
3anponoHoBaHe PIlICHHS MO)KHA JIETKO BIIPOBAIHUTH
JUisi OLNBIIOCTI MPOEKTIB, SIKi MiATPUMYIOTH CTaHIAPTH
CDISC Ta BukopuctoByoTh cucteMy SAS 9.4. Bono
JOTIOMOXKE 30LTBIIUTH e(eKTUBHICTh Ta IOKPAIIUTH
SKICTh 00pPOOKHU TaHUX MEIUYHHX TOCHIPKEHb.
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Anomayin. B poboTi AEMOHCTPYETbCA  pe3yiabTaT
peanizauii ceppicy 1151 aHali3y TeKCTOBHX KOMEHTAapiB 3a
J0TIOMOT 010 MAIIMHHOT0 HaBYaHHs. /115 uboro 6yB odpanmii
migxig aHcaMO0/1I0BaHHS AJITOPUTMIB MAIIMHHOTO HABYAHHS,
a0 skoro Bimumm anroputvu Gradient Boosting, Random
Forest Ta jgorictuyna perpecis. ByJia HapYeHa NPOrHo3ywya
MoJieJIb Ta olliHeHa il TOYHICTL HA 0CHOBi TeCTOBHX JaHUX.

Knwuosi cnoea: mawunne nasuanns, Tensorflow, Gradient
Boosting, Random Forest, nozicmuuna pezpecia.

Bceryn

B uyac mBHIKOrO PO3BHUTKY IHTEpHETY, COLaJbHUX
MEpEX Ta CTPIMIHIOBHUX CEPBICiB BUHHUKJIA HEOOXiJHICTh B
peamizanii iHCTpyMeHTIB Ta IathopM Ui 00TOBOPEHHS
Ta CHUTKyBaHHS MK JronemMu. He 3aBxau  Take
CIUIKYBaHHS € KOHCTPYKTHBHUM Ta IO CYTi, @ TUM OiTbIIe
KOJIM CIIJIBHOTA CTA€ JOCUTh BEJIHKOIO a00 MOIYJISIPHOIO,
TaM 3’SBJIAIOTHCS JIFOJIM 13 30BCIM I1HAKIIOI METOI — He
KOHCTPYKTUBHA KPUTHMKa aBTOpiB, arpecMBHa Ta
HEleH3ypHa [JUCKYCid 3 IHIIUMH KOMEHTAaTOpaMH,
NPUHIDKEHHS Ta 00pa3y MEBHUX TPYII JIOJEH 3a Pi3HUMHU
o3HakamMu. TakuM YMHOM BHMHHUKIA i€ B CTBOPEHHI
IHTEeNIeKTyalbHOI CHCTEMH, 3aBISKU SKiH aBTOpH Ta
MOJICPaTOpH PI3HUX IHTEPHET-MaiIaHuYUKIB 3MOXYTb
aBTOMATH3YBaTH CTEKEHHS 3a CBOEK  CIUIBHOTOIO
KOMEHTAaTOpiB Ta 3aB4YacHO (UIBTPYBaTH HETATHBHI
KoMeHTapi. YacTHHOI TaKoi CHCTEMH € CEpBIC OLIHKH
KOMCHTApIB 3a PI3HUMU HETATUBHUMU O3HAKAMU.

B skocTi HeraTMBHMX O3HaK I Kiacudikaunii
KOMEHTapiB Oyio oOpaHO O3HAKH: TOKCHYHICTh, BUCOKA
TOKCHUYHICTh, HELIEH3YpHA JIEKCHKa, I0rpo3a, obpas3a Ta
MepCOHAIbHA HEHABUCTb.

AHCAMBJIb METO/IIB

JIyist CTBOpEHHS 1HTENEKTYalbHOT ccTeMH (iTbTpariii
KOMEHTapiB, a camMe B YaCTHHI CEpBICYy aHami3y
KOMeHTapiB Oyll0o BHpIIIEHO BHUKOPUCTATH MAIIUHHE
HaBYaHHS, K OJIMH i3 HAHOUIBII Cy4yacHUX Ta ePEKTUBHHUX
IHCTPYMEHTIB aHali3y TEKCTOBUX Ta rpadiyHUX NaHUX i
3HAXOMXKCHHS 3aKOHOMIPHOCTEH B IPOAaHANIi30BaHUX
JaHUX JUIS TTOJaJbLIOrO iX BHUKOPHCTAHHS HA PEATbHUX
nanuX. Yum Oinbin pi3HOMAaHITHI BXIAHI JAaHI, THM
MPOCTIIlIE AJTOPUTMAM 3HANTH 3aKOHOMIPHOCTI Ta
3aB/ISIKH BUKOPUCTAHHIO PI3HUX aJITOPUTMIB Kilacu(ikariii
JAHUX MAIIHHHOTO HABYAHHS MOYKHA JOCSTTH IIBHAKOIT
Ta JyXe BHCOKOI KIHIEBOT TOYHOCTI HEOOXiZHOTrO
pe3ynbTary.

Hoporrenko AHaromiit FOxuMoBHY
KIII im. Irops Cikopcbkoro
Kuis, Ykpaina
a-y-doroshenko@ukr.net

Jliist mo0y10BU MPOTHO3Y0UOT MOJIei OyJI0 BUPILIIEHO
o0paT# OAWH i3 MiAXOAIB B MAUIMHHOMY HaBYaHHI —
aHCaMOJFOBaHHS alTOPUTMIB MAalIMHHOTO HaBuaHHS [1].
AHcaMmOJ1i € GBIl TOYHUMH B MPOTHO3YBaHHI KiHIIEBOTO
pe3ynbTaTy 3a OKpeMO B3STi METOAW HAaBYAHHS, TaK sK
TaKWi MiAXiJ 103BOJILE B3STH Pi3HI MeToaM Knacubikamii
Ta HABYHUTH 1X BUIPABIISTY OMUIKH OJMH OJHOTO. SIKiCTh
TaKkol cHCTeMM Oyze HabaraTo BUIE, YAM BHKOPHCTAHHS
KOKHOT'O 13 METOJIiB OKPEMO.

AJITOPUTM GRADIENT BOOSTING

Knacudikarop Gradient Boosting — 1e anroputm
MAIIHHOTO HaBYaHHSI, MIO BIIHOCHTHCS IO BUPIIICHHS
mpobnemM perpecii Ta Kimacudikaiii, SKUH TPOAYKYe
TIPOTHO3YIOUY MOJIENb y BUTIISI IepeB pimeHs [2].

Anroputmu  kiacugikamii 4acTo BHKOPHUCTOBYIOTh
norapudmiuni Brpatu. Knacudikatopy Gradient Boosting
HE MOTPiOHO OTPUMYBATU HOBY (DYHKIIiIO BTpAT LIOpa3y,
KOJIM TOJA€ETHCS alrOpUTM OYCTHHTY, CKOpille Oyab-ska
mudepeHmiioBana  (yHKIiS ~ BTpaT  MoXe OyTH
3aCTOCOBaHA JI0 CUCTEMH.

Gradient Boosting ckiafaeThcsi 3 JBOX KIKOUYOBHX
SJIEMEHTIB: JiepeBa pillieHb Ta aIUTHBHOTO KOMIIOHEHTY.
Jns MiHiMi3anii TOXHOKM MK 3alaHMMH NapaMeTpaMu
BUKOPUCTOBYETbCSI ~ IpoLELypa, CXOXa Ha  CIIYCK
rpaaienTa [3]. Lle poOUTBCS HUIAXOM B3ATTS. 00UHCICHOT
BTpaTH Ta BHUKOHAHHA TPAAi€HTHOIO CIYCKY JUISL
3MEHIIeHHS IMX BTpaT. IloTiM mapameTpm Iepea
3MIHIOIOTBCS [UIS1 3MEHIICHHS 3aJIMIIKOBUX BTPAT.

Buxin HOBOTO JepeBa MOTIM JOJAETHCSA A0 BHXOLY
HOIEepeHIX JepeB, BUKOPUCTOBYBaHUX y Mopeini. Llei
IIpOLEC HOBTOPIOETHCS, IOKU He Oy/ie HOCATHYTO paHillie
BU3HAUCHOI KIJIBKOCTI iepeB, a00 BTPATH HE 3MEHIIATHCS
HIDKYE IIEBHOTO IIOPOTY.

B 1mpoMy anropuTMi MamIMHHOTO HaBYaHHS, IIPOLEC
HaBYaHHS TOCHIIOBHO MPHCTOCOBYE CTBOPEHI HUM
Mozeni, mo0 3abe3meynTd OUTBII TOYHY OINHKY JUIS
mrykaHoi o3Haku. ITin 4yac koxHOI KOHKpeTHOI itepariii
HOBE JICPEBO PIllIeHb, SIKE OTPUMYETHCS Mijl 4aC HABYAHHS
Ha TIONEepeNHiX MOMMIKaX, sKi OyaM OTpuMaHi Ha
TIOTIEPEIHIX ITepaIlisiX poOOTH aIrOpUTMY.

AJITOPUTM RANDOM FOREST
Knacudikatop Random  Forest —  anropurm
MAIIMHHOTO HaBYaHHA Ais kinacudikamii, perpecii Ta
IHIIUX 3aBIaHb, SKIi MOXXHA BUPIIIUTH 3a JOTOMOTOIO
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no0yZ0BH YUCICHHUX (KOMITETIB) JepeB pillleHb MiJ yac
TpeHyBaHHs. HeJ0m1iKoM € CXMIIBHICTh 10 IepeHaBYAHHSI.
OcHOBHa ifess aIrOpuTMy IIOJISITa€ B BHUKOPHUCTAHHI
BEJTMKOT KUIBKOCTI epeB pillieHb, KOXKHE 3 SIKHX caMme IO
co0l mae nyke HEBHUCOKY SIKICTh Kiacudikamii, ane 3a
paxyHOK iX BEJNHKOi KiNBKOCTI pe3yJabTaT BUXOAUTH
TOYHHUM [4].

Anroputv Random Forest BuOupae BumaakoBo n
3aIKCIiB 3 HABYAILHOTO JJaTaceTy, a MOTiM Oyaye IepeBo
pimeHp, mo Oa3yeTbcs HAa LHUX 3alHcax. 3aJaeThes
KIJIBKICTB JiepeB, 10 Oy/ayTh BUKOHYBAaTH Taky mito. Jjis

npobiaemu  kiacudixamii  KOXXKHE ~ EepeBO  pillleHb
nepenbavyae KaTeropiro, 10 sIKOi HAJISKUTH HOBHI 3aIuc.
Knacudikarmist 00'€kTiB  TPOBOTUTHCS — IIISIXOM

TOJIOCYBaHHS: KOJKHE JIEPEBO KaTeropii BiTHOCUTH 00'€KT
KJacudikaii 10 0OJHOTO 3 KJIACiB, 1 epeMarae Toit Kiac,
3a SIKUH IPOToJIOCyBaja HalOIbIIa KiNbKICTh JEPEB.
OntuManbHe YHCIIO JepeB MiAOMPAEThCS TaKUM
YMHOM, 100 MiHIMI3yBaTH HOMMIKY Kiacu(ikaropa Ha
TecToBild BUOIpmi. Y pasi 11 BIICYTHOCTI, MiHIMI3YEThCS
OLliIHKa MOMWJIKM: THX 3pa3KiB, SKi HE IOTpanuid B
HaBYaJbHY IiIBUOIPKY 32 paXyHOK TOBTOPEHb.

AJITOPUTM JIOTICTUYHA PEI'PECISA

JloricTnuHa perpecist — e CTAaTUCTUYHHI aJrOPUTM,
10 BUKOPUCTOBYETHCS ISl TIPOTHO3YBAHHS MMOBIPHOCTI
BUHUKHEHHSI [eIKOI MOl IUISIXOM MiATOHKH JTaHHX [0
JIOTiCTUYHOT KPHBOI. Jlorictinyna perpecis
3aCTOCOBY€THCSL  [JI1  IPOTHO3YBAHHA  HMOBIPHOCTI
BHUHUKHEHHS JIESKO1 MO 10 3HaYeHHSX MHOKUHH O3HAK.
Jliist 11bOTO BBOJUTBHCS TaK 3BaHA 3aJIe)KHA 3MiHHA Y, LIO
NpUiMae JUIe OJHE 3 JABOX 3HAYEHb - SK MPaBIJIO, IIe
yucia 0 (nmoxis He BinOynocs) i 1 (moais BimOynacs), i
0e3iy He3aNe)KHUX 3MIHHUX (Tak 3BaHI O3HAKH) - Ha
OCHOBI1 3HAYCHb AKUX HOTPIOHO OOUMCINTH HMOBIpHICTH
HNPUIHATTS TOTO YH IHIIOTO 3HAYECHHS 3aJIKHOT 3MiHHOI.

Jns Bi3yanbHOTO pO3YMiHHS POOOTH aJITOPUTMIB
MalIMHHOTO HaBuaHHsS Oyna moOymoBana ROC-kpuBa —
rpadik, 10 J03BOJSE OLIHUTH SKICTh Kiacudikamii 3a
CIIIBBIIHOIIEHHSIM MDK YacTKOIO OO'€KTiB Bij 3arajbHOI
KUTBKOCTI HOCIiB 03HaKW, BipHO Kiacu(]iKOoBaHUX IO
3arajJbHOI KiJBKOCTI OO'€KTIB, IO HE HECYThb O3HAaKHW,
MIOMMJIKOBO KJIacH()iKOBAaHMX, SIK TaKi, III0 MalOTh O3HAKY.

Ha pucynky | Mmoxna mnoGaumtu rpadik podoru
aITOPUTMY JIOTICTHYHA PETpecis.

BUKOPHUCTAHHS MOJIEJIT MAIIIMHHOT'O HABYAHHS

B pesympraTi = aHCaMOJIOBAaHHS  AJITOPHTMIB
MAaIIHHOTO HaBuYaHHs Oysia MmoOyJoBaHa MPOTHO3yHOYa
MoJenb, 30epekeHa ii apXiTeKTypa Ta Bard OI[IHOK.

Poboty rotoBoi Mojaeni Oyjo nmepeBipeHO Ha TECTOBOMY
naraceri, SKAM I10Ka3aB TOYHICTH OI[IHKHM HETaTUBHUX
KOMEHTapiB U1 oOpaHux o3Hak Buie 97%. J{ns moxeni
oyno mobymoBano REST API, mo pamo 3mory
BUKOPHCTOBYBATH 11 SIK OKpEMY OJUHHIO Uil iHTerpamii
B Pi3HI CUCTEMH.
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Puc. 1. ROC-kpuBa kiacudikailii 03HaK aIropuTMOM JIOTICTUYHOT
perpecii
BUCHOBKU

B pesynprari BUKOHAaHHA JaHOi poOoTH Oymn
pO3TISIHYTI  00paHi aJITOPUTMU MAITUHHOTO HaBYaHHS
Ul aHaNi3y TEKCTOBUX KOMEHTapiB. A caMe aJrOpUTMHU
Random Forest, Gradient Boosting Ta norictuuna
perpecis. Jani anroputmMu Oynu 00’emxHaHi B aHCaMOJb
JUIL OTPUMaHHSA OiNbII TOYHOTO pEe3yJbTaTy OLIHKU
KOMEHTapiB, HIX TOH, SKUH MOXHAa OTPUMATH
BUKOPHCTABIIM [EBHUH anroput™M okpemo. [Ipukiazn
POGOTH KOKHOTO 3 aIrOpUTMiB OYB IIPOIEMOHCTPOBAHUI
Ha rpadikax ROC kpHBUX Iyl KOXKHOT 3 03HAK, 3a SKUMHU
Kiacu(}iKyeTbcss KOMEHTAp.

AHCaMOJIb aNrOpuTMIB JaB 3MOTY OTPHMATH JyXKe
TOYHY MPOTHO3YIOUY MOJENb, L0 Ha TECTOBHX JaHHX
MoKasana TOYHicTh poboTH Buie 97%.
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Analysis of the calculus basis boundary for
redundant codes
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Abstract. The paper describes an analysis of the calculus
basis boundary for redundant codes, needed to protect data
from distortions in communication channel. Here the criteria
of minimum code distance limit for the codec quality rating
was used, excluding the impact of the data transmission
medium and modem properties to the data transmission
efficiency estimation. It is implied here boundaries of
Gilbert-Varshamov, Hamming, Plotkin and Elias.

Keywords: calculus basis; redundant codes; communication
channel; boundaries for minimum code distance; data
transmission.

INTRODUCTION

We know that the initial information coding in general,
then error control coding of messages (by redundant codes)
and data presentation by different channel signals are
different aspects of a single information process - different
forms of information presenting. There are many data
transmission tasks where we should to correct errors in
real-time data flow [1, 2, 3]. The Generic structure of one-
directional Data Transmission System (DTS) includes
optimal codec for the source and channel codec. The
channel codec provides many useful features. The deep
meaning of its using is not only to identify and correct
certain errors of data received. There are many parameters
of DTS that we can vary in order to achieve the better data
performance according to certain criteria. For example, we
can reduce specific energy consumption or transmission
bandwidth to each data unit received with preset speed and
reliability. We can increase the speed or distance of data
transfer between Source and Acceptor of Messages. Or, we
can decrease the device energy consumption in general. It
will have to pay by increasing of hardware complexity and
algorithms and procedures complexity of its operation to
achieve of these improvements. We use different criteria
for assessing the quality of the information process in these
different aspects. Let we use (for the first step) the criteria
of limits for minimum Hamming code distance d for the
codec quality rating, excluding the impact of the data
transmission medium and modem properties to the data
transmission efficiency estimation. For example, we can
use the criteria of “limits for minimum code distance d ”’ to
justify the use of error control coding for messages in the
data transmission channels. It is implied here boundaries of
Gilbert-Varshamov, Hamming, Plotkin, Elias [1, 2]. In
some cases we can more or less accurately determine the
probability of correct data error decoding depending on
probability of channel error per one symbol. But it is
impossible to completely define the corrective ability of
redundant code with only the minimum of d .

PERFORMANCE CRITERIA

Since ancient times, it was adopted a model of high
efficiency of “long” redundant codes with high values n
of code block lengths [1, 2]. In this case, a more detailed
description of properties of these types of codes is often
impossible or difficult. It is possible to describe the
properties of redundant codes in more detail with small
values of n and k , where k is the number of user data in
a block of length n that need protection from distortions
and errors. That is why in the case of long codes their
correcting ability is characterized by the size d of the
minimum Hamming distance of the code. In view of the
above, the following performance criteria of redundant
codes where set out [2]. 1. Among codes with the same n
and k (the same relative code rate R = k / n), the best is
the code that has more d. This code can correct more
errors in the block of length n . 2. Among codes with the
same n and d (the same x =d /2n =t/ n, where X is the
relative code correction potential and f is a number of
errors the code can to correct), the best is the code that has
more user data part k of code block. This code has more
R = k / n with the same ¢ . 3. Among codes with the same
k and d, the best is the one that has less length n . This
code has less absolute redundancy r = (n— k) and almost

the same relative code redundancy D = r / n . From other
hand, the best code has more rate R =k /n with more
x=d/2n=t/n (or the moret).

CODING EFFECTIVENESS

These characteristics do not consider the complexity
of encoding and decoding, error probability, properties of
the medium for signal propagation. That is why they say
the code has a better performance in terms of pure coding
theory without take into account codec procedures
complexity and type of modulation. A more detailed
analysis of the effectiveness of redundant codes by means
of performance criteria mentioned above shows a great
impact of the code basis g . Redundant coding efficiency
is typically represented as an area that lies between the
lower and upper boundaries for minimal code distance d
on the plane in Cartesian coordinates of R and X . There is
lower boundary for d - the Gilbert- Varshamov one [1, 2].
There are several upper boundaries ford, they are
Hamming, Plotkin and Elias ones, and they limit the
impact of coding from the upper side [1, 2]. These
mathematical boundaries give an idea about the functional
relationship between R and X values with the influence
of nandq, R=f(x;n;q). These objects are usually

considered in terms of the asymptotic approximation of
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n—ow, and typically q=2 [l, 2, 3]. Detailed
examination of the boundaries for d shows a significant
effect of the code basis g to redundant coding efficiency
without asymptotic approximation of n — o [4, 5]. This
effect is significantly noticeable even when n takes values
of the dozens and hundreds (not ofn— x):

n=(10...100)z. For example, the upper Plotkin
boundary gives similar graphs at n=20and n =100
respectively [4]. It can be seen that impact of n not very
differentiates of these graphs. But impact of g has more
influence on coding efficiency. Such effects are inherent
to other boundaries too.

It was investigated in the work the code rate R
cumulative growth influenced by base g increasing, as is
presented on Fig.1 for different values of x = const . The
diagram on Fig.1 shows the conditional limit for g as

effect of saturation of value R after g reaches at about
32 values (q > 32).
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Fig.1. The Code Rate R cumulative growth
The code rate R differential comparative growth under
base q differential growth reveals a striking effect

presented on Fig.2, based on Fig.1 data. The Fig.2 diagram
shows a saturation effect for R growth rate under
incremental growth of the q .
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Fig.2. Coderate R differential growth

We can see a negative value R growth rate with value
q incremental growth from q=2 up toq=32, for

different values of x . It is clear that the R growth rate is
becoming smaller and smaller with the @ incrementing up

to g =32 (of approximately), and it almost does not
improve after g > 32. Observations obtained in the work
are typical for other boundaries for g too.

The code efficiency quickly reduces from q =2 to
g >> 2 and become undifferentiated when 32<q <o
[4]. Tt is no sense increase q to oo to increase the

efficiency of coding, because of maximum code efficiency
is achievable practically at g > 32 [4]. A limit found there

for q can serve as some “beacon” in designing of channel
codec, as motion of q — co means an unlimited increase

in complexity of hardware and software implementation,
and cannot be considered as desirable. Conversely, a
reasonable restriction of code basis q <32 gives an

almost maximum code efficiency and may provide less
expensive performance of codec for DTS then in case of
q unfounded growth. Analysis of the g impact on the

characteristics of redundant codes reveals another
unobvious property. This is the code length 1 . The famous
“stamp” there is still more in thinking that the most
effective codes are “long” codes with large values of n
(by the criterion of minimum redundancy D), where r is
a number of redundant code components (code elements)
in the code block [1, 2, 3].

However, our research shows that this is true only if a
fixed value g = const. That is why the idea of “long”

code, as the most effective, was formed that way. For until
this time the vast majority of codes used in practice are a
purely binary withq =2. The study shows, that high-

performance redundant coding can be achieved with
relatively small lengthn, by increasing the code basis
q > 2, but subject to the limitations that are mentioned

above q <32 . This opens up prospects for exploration

and use relatively “short” codes, for which n are

compared to q .
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Ananiz ocooauseocmeit 0eprHcasHuUx CMmaHoapmie
EIII na enacmugocmax eainmuiHUX KpUeux

Pomanuyk Cepriii AHaToIIOBHY

KIII im. Iropst Cikopepkoro
Kwuis, Ykpaina

Anomauis. Haseneno 0C00JIUBOCTI nody10Bu
KpunTorpagiuaux aJIrOpUTMiB opieHTOBaNX Ha
3a0e3neyeHHs] HU(PPOBOro MiANMHCY MOBiTOMJIEHHS, IO
ONMHMPATHCH HA  BJACTHBOCTI  eJiNTHYHMX  KPHUBHX.
Buznaueno ocHoBHi Binminnocti crangapry ACTY 4145-
2002 i 3a paxyHOK 4Y0ro JOCSTHYTO OLIbIIOI HIBMIKOAIII.
Hageneno cxemu mo0yaoBu Ta Bepu¢ikanii umupposoro
nianucy, mo € cnpaBelJMBHMH He3aJe:KHO Bil o0paHoro
aJropuT™my ado CTaHIapTy.

Knwuoei cnoea: eninmuuni Kpuei,
oepoicagnuii cmanoapm, Kpunmozpagis.

uugpposuii  nionuc,

Bcryn
HoBi TepMiHM Ta MOHSATTS NMPHUXOAATH Y HAIIE JKUTTS
3aBIAKH  IHQOPMAIfHUM  TEXHOJIOTISIM, OJHUM 3

KITIOYOBHX Y Cy4aCHOMY CBiTi CTaB T€PMiH «EIEKTPOHHUI
mudposuit migmucy (ELIT). BukopuctoByeThCS B IKOCTI
rapaHTii imeHTH}ikamii Ta MiATBEPHKCHHS IOPHIMIHOI
3HAYYIIOCTI JOKYyMeHTiB. EnextpoHHuii  nudposuit
HiAMUC - e PEKBI3UT EJEKTPOHHOrO JIOKYMEHTa,
NpU3HAYCHUI I 3aXHUCTY JAHOTO  EJICKTPOHHOTO
JNOKYMEHTa BiJ MiIPOOKM YW BHECECHHS 3MiH, SKHUM
(dopmyeThCs B pe3ynbTaTi KpunTorpagivHoro
TepeTBopeHHst  iHpopmarii 4yepe3 BUKOPHCTaHHS
CEKPETHOr0 KJII0Ya MiANUCY 1 J03BOJAE OJHOZHAYHO
ineHTH(IKyBaTH BIIACHUKA KJIIOYAa YU CIIOTBOPEHHS
iHpopMmalii B e1eKTpoHHOMY TOKyMeHTi. KopucryBaTucs
mianucoM ayxke mpocto. Hisikux crnenialbHUX 3HaHb,
HAaBMYOK 1 YMiHb JUIs 1IbOTO He Oyje norpioHo. KoxxHoMy
kopuctyBaueBi EIIl, skmii Oepe ydactb B OOMiHi
CNIEKTPOHHUMH JTOKYMEHTaMH, TeHEpPYIOThCS YHIKalIbHI
BIIKPUTUH 1 3aKpuTHii (CeKpeTHH) KpunTorpadivHi
kmoui. Iligmuc nokymeHTa BinOyBaeThbci Ha OCHOBL
3aKpUTOTO KIII0Ya, B IIiANKUC BKIIOYAIOTHCS HACTYIIHI 1aHi:

- 1M’ ¢ailny BIAKPUTOTO KJII0YA HiAIKCY;

- iH}opMalis npo ocoly, siKa MiIHCY€E JOKYMEHT;

- nara GopMyBaHHS MiAIHACY.

Ocoba, mo oTpumana MiAMACAHUA JOKYMEHT 3a
JOTIOMOTOI0  BIZIKDUTOTO KJIIOYa BHMKOHYE 3BOPOTHE
KpunTorpaiyHe  NEpEeTBOPEHHS, sKe  3a0esmedye
Balifalito 1U(QPOBOro MiIANMUCY BiANpPaBHHUKA. 3aBASKU
upomy ELII TicHO iHTerpyBanacs B cepu, mio mMoB’s3aHi
3 (iHAHCOBUMH  OIEpamisiMH, JOKYMEHTOOOIroMm,
3BITYBaHHSM JIO JEp)KaBHUX OpraHiB, TOPTiBJIEO,
TPEHMHIOM, TOILIO.

AJiroput™MH EIIIT
Hespaxkaroun Ha BeNUKY KilbKicTh anropurmis ELII,
BC1 BOHH € aCUMETPHYHUMU 1 0a3yIOTHCS Ha 3aCTOCYBaHHI
Bimkputoro kmoda. Kpunrorpadiuna cTilikicTh IUX
QJITOPUTMIB 3a0e3nedyeThes «OIHOCTOPOHHBOIO
(yHKIiero» Ta Ha i OCHOBI MOXUIAIOTECS Ha CHCTEMH, 110
OIIMPAIOTHCS Ha:

- DPO3paxyHOK  JIUCKPETHOIO
CKiHYEHOMY IOJi;

- ¢dakropuszanii 10OyTKy ABOX BEJIUKHX HPOCTUX

qHCeT;

- 3amayi  JIUCKPETHOrO  JIorapu(MyBaHHS Ha

SNNTUYHUX KPUBUX Y CKIHUYCHOMY moJi. [1]

Juns ananizy mnpoGiem peanizauii Ta HOpPiBHSHHA
BuOpano cranaaptu CIIA, PO ta Ykpainu. B crangaprax
ECDSA taI’'OCT P 34.10-2012 Ha eninTUYHUX KPUBHX B
SAKOCTI ~MaTeMaTUYHOI OCHOBH  BHKOPHCTOBYIOTBCS
eNNTHYHI KpUBI Ham mpoctuM moieM [amya. Uunumit
JCTY 4145-2002 onupa€eThCs Ha BIACTUBICTI TPYI TOUOK
eNiNTUYHUX  KpuBuMX Hax nomamu  GF(2™)  [2].
Hespaxkaroun Ha BIAMIHHOCTI B JeTalsX peaizamii
aITOPUTMU MOXYTb OyTU OIMCaHi TPbOMa KIIIOUOBUMU
KPOKAMH:

- TeHepallis KJIIouiB;

- (opMyBaHHS MiIIHCY;

- IepeBipKa MiJIucy.

3aranpHa cxema erany (opmysanus ELIII HaBenena
Ha puc. 1.

Ockineku EII rapanTye HE3MiHHICTb BiJKPUTOIO

norapupmMy B

M (nosiaoMnesR)

v
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m = M)
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Cesperini | ACHmeTpitveie
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Cim}

Maker ans ot PUNMYDIMND
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Puc. 1. Cxema eramy hopMyBaHHS HiAHCY

MoBiTOMIIeHHsT eTan Bepudikamii nuppoBOro miamucy
BIZIPI3HAETHCS BII 3BUYAHOT'O JIEKOJTyBaHHS
3amM(poOBaHOTO  MOBIJOMJICHHS. Cxema  eramy
Bepu(ikaii HaBe1aHa Ha pUC. 2.

BiAmoBiTHO 10 HaBeIEeHWX CXEeM JUIl NPOTPaMHOI
peamizanii TNOTPiOHO BUKOHATH MOZIEIIOBAaHHS  Ta
PO3POOKY HACTYITHUX KOMIIOHEHTIB CHCTEMH:

- (GyHKIIS TelIyBaHHs;

- METOJ reHeparii BiIKPUTOTO KIIF0Ya;

- MeTOJ IeHepaii CeKpeTHOTO KIIF0Ya;
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- Onox ¢popmysanns EINII;

- Osok (opMyBaHHS MAKETY JUIs BiANPABKY;

- Onok Bepudikanii ELIIL.
BuOpani anropuTMu HaBOAATH PEKOMEHIOBaHI (GyHKIIT
TeIIyBaHHS Ta JOBXHHH KIIOYiB, HA OCHOBI HaBEJCHUX
JAHUX MOKe OyTH MMPOBEICHUI KOPOTKUI aHaIi3.

Ormsg 3arajabHUX BJIACTUBOCTEH BUOpaHUX
QJITOPUTMIB HaBEJICHO y TaOmui 1.
Tabmuis 1
3aranbHUI aHAJI3 AITOPUTMIB
XapaKTepHCTHKH (PEKOMEH/I0BAHO)
Adroput™ . ) Po3mip Po3mip
Xew-pynkuyin 8iOKpuUmMozo ceKpemnozo
Kroua (6im) Kroua (6im)
ECDSA SHA-1 a6o SHA-2 112-320 80-521
T'OCT
P34.10-2012 I'OCT P34.112012 80-320 256-512
ACTY 4145+ rocr 34,311 162-768 256-1024
2002
ECDSA — anroputrM 3 BIAKPpUTHM KIFOYEM ISt

CTBOpPEHHS NIH(POBOTO MiANHCYy, aHanoriyHuid 10 DSA
MPOTe, HaBiAMIHY BiJl HHOTO BU3HAUCHUH HE HAJ OJIEM

MNaxer wa pignpanniva
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Bigpunsmn € Mi 1

MiaTsepaxeno
Puc. 2. Cxema eramy Bepudikanii

OUIMX YHUCeN a B TPYMi TOYOK ENINTUYHOI KPHBOI.
CyTT€BOIO IEpEeBarol0 auropuTMy € Te, IO CHCTeMa
0a3oBaHa Ha ENINTHYMX KPUBHX 3a0e3ledye Taky K
KPUITOCTIHKICTh SK Ta IIO 3aCHOBaHa HA JHCKPETHOMY
norapudMyBaHHI NPOTE 31 3HAYHO MEHIIOI JOBXHUHOIO
KITI0Ya.

Anroputm  T'OCT P34.10-2012 —  pociiicbkuit
CTaHAapT, WIO ONHUCYE alNropuTMu (GOpPMYBaHHS Ta
HEPeBIPKU  EJNEKTPOHHOTO  IU(POBOrO  MIAMHCY.
[Mpuitasaruii 1 3aTBepmKenuii B 2012 p.

JCTYV 4145-2002 — yxpaiHCbKUI aJTOPUTM SIKUI Mae
K IIepeBary Tax i Heponiku. Kpunrorpadiunuii anroputm
SKUI BUKOPUCTYBY€EThCSl — HioOepra-Pronmens, sikuii npu
piBHEX 3 DSA sKOCTSX BiApi3HAETHCS —OLIBIIOIO
MIBUAKICTIO 00paxyBaHHS Ta IEPEBIpKH  MiAIHCY.
OueBunHo, mo anroput™m HrobGepra-Prommnens Burpae y
DSA 3a paxyHOK TOro, moO B OCTaHHbOMY
BUKOPHCTOBYETHCS pecypcoBUTpaTHa orepartis
0o0EepHEeHHS LUIMX YKCceN 3a MOJyJIeM IpocToro yucna. B
TEOPETHUOMY BHIJKY LI HE TaK MOMITHO 5K Y BHUIAIKy
peanizanii, ToMy # HpH Iepexo[i Ha eTNTHYHI KPHBI
HEOOXiTHO 3BOJWTH IJIOYMUCIOBY apH(METHKY [0
HEeoOiTHOTO MiHIMyMy. B cTaHmaprti HaBeJeHO Meperik
PEKOMEH/IOBaHUX ENINTUYHUX KpuBHX. He3Baxarounm Ha
nepeBaru CTAHIAPT €, 3[cOUIBIIOro, ACKIAPaTUBHHUM,
OCKIUJIBKH BiJICYTHS TpaKkTUYHA MOXKJIUBICTh
posmapaiiesitoBaHHs 00paxyHKiB npu peanizauii. TekcT
CTaHIApTy BHKJIAZACHO Ha 39 CTOpiHKaxX CKIAIHOTO
BUKNaAeHHs. B pesymbrari mporo Uit po3yMiHHA
CTaHAapTy HEJOCTaTHbO 3HaHb i3 IPOrpaMyBaHH:,
MOTPIOHO MaTH XOPOIIY MaTEMaTHYHY MiATOTOBKY.

BUICHOBKHU
B po6oTi mpoBeseHO aHAai3 iICHYIOYHX aJTOPUTMIB
¢dopmysanns ELII. BuzHaueHo 3a paxyHOK 4OTO CTaHIAPT
JACTY 4145-2002 Bimpi3HA€TbCS BUCOKOK IIBHJKICTIO
(dhopMyBaHHS Ta TEPEBIPKU EIEKTPOHHOTO IH(PPOBOTO
HiHCy.
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[Enextponnuit pecypc] / A. KouyOunckuii, A.
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Aemenmudgbikauia 300pasricenv Ha OCHOBI
Memooie uugpoeozo nionucy

Haszapiit Kanutiok

KIII im. Iropst Cikopepkoro
Kwuis, Ykpaina

Anomayin. Y cTaTTi NpoBefeHMIT aHATI3 MAX0AiB 10
apTeHTU(dikanii 300paxenb. JlocaimkeHi MoXKINBOCTI
3aCTOCYBAHHSI AJITOPUTMIB uu¢poBoro mignucy
MOBiIOMJIeHB /I aBTeHTH(iKanii 300pakeHb.

Knrwouosi cnosa: asmenmugpikauia, aememugikayin
300pasicens, yugposuit nionuc, mouna agmenmugikayis,
eleKmugHa asmenmupikayis.

Bcetyn

B Ham yac meronu aBTeHTHdiKauii 300paXkeHb €
Oy’)e  BaXJIMBUMH  JUIS  3HA4YHOI  KUIBKOCTI
MyJbTUMEAIHHUX TomaTkiB. [lepexomiena Ta 3MiHeHa
inpopmamis Moxxe Matm  HeOakaHI  HACIIIKH.
300pa’keHHS BOEHHUX 00 €KTiB, IU(POBI HOTapiaabHi
JOKYMCHTH, NOCHIAHUIBKI AOKyMeHTH i TH. Bcei mi
300payKeHHS] MalOTh OyTH 3aXUILEHI.

Y 3B’M3Kky 3 JOCTYHHICTIO Ta  IIHPOKHM
PO3IOBCIOMXKEHHAM  3ac00iB  nudpoBoi  00pOKU
300paXKeHb, JIIOJAW MOXYTh BHTOTOBJIATH MiAPOOKH 1
pi3HUMHU croco0aMM BIUIMBATH Ha 300pakeHHS, IIO
MOJKe TIPUPBE3TH JI0 MaTepiaJbHUX Ta HABITH JIFOJICHKUX
BTpaT. Hampukian, S$KIIO 3aMiHUTH J1arHOCTHYHE
300paxennss Y3J uu MPT mnamienra, To oMy moxe
OyTu IOCTaBICHUM HEBIpHUM [iarHO3 Ta HEBipHE
JiKyBaHHS, IO MOXE IIPHU3BE3TH JO CEpPHO3HHX
HACJIAKIB.

[IpoTe icHYIOTh BUNIAIKH, KOJIH MIOTPiOHO BU3HAYATH
3MIHM B 300pakeHi, sKe Moxe OyTH 3MiHCHE
CTUCHEHHSM, BiJHOBJICHHSM, IMiJBUIICHHIM SKOCTI Ta
IHIIUMU ~ MeTolaMu  o0poOku. Takum  4HHOM,
NpoLeAypy MEepeBIpKH  JOCTOBIPHOCTI  300pa)KeHb
MOXKHA PO3JUIMTH Ha 2 TPYNU: TOYHA Ta CEJEKTHBHA
aBTeHTHU(IKAIIi.

TOUYHA ABTEHTU®IKALIS

Touna aBTeHTH(IKAIISl 3aCTOCOBYETHCS Y BUTIAIKAX,
Konn Oynp—sKa 3MiHa 3aXMIIEHOTO 300pakeHHS
3a0opoHeHa. CelleKTHBHa BHUKOPUCTOBYETHCS K TOMI,
KOJIM HEOOXiTHO TO3BOJUTH alrOpuUTMH (ibTparii Ta
CTHCHEHHS 300paxxeHHs [1].

IMix uyac Touynol aBTeHTH(IKALIT 300paXKeHHS
BU3HAETHCA MiIPOOKOIO Y BUMAKY, KOJIH OJIMH IMIKCEIh
4M HaBiTh OiT OyB 3MmiHeHnit [2]. [Ipore mwis OinbrmocTi
BUIIAJIKIB TaKUi BapiaHT HE i IXOIUTb.

Jlnsa 3amau TOuHOI aBTeHTHIKAIl BXe 3HAWICHI
pillIeHHS 3a JOIOMOTOI0 TpaiMIiiiHOI kpunrorpadii i
TEXHONOTii BONMHUX 3HaKiB. JlaHHI  pilIeHHS
3a0e3Meuy0Th T'apHi Pe3yJIbTaTH, SKi 3a/JI0BOJILHIIOTH
KOPHCTYBayiB, NPOTE HEsAKi ITOCTIDKCHHS IIe BapTo
MPOBECTH ISl 3HAXOKEHHS Oimbil  e()eKTHBHUX
MOXJIMBOCTEd MO  BIJIHOBJIICHHIO  MiAPOOJICHUX
300paKeHb.

CEJIEKTUBHA ABTEHTHU®IKAILILA

CenexTruBHa aBTeHTH(}IKaLlisi BHKOPUCTOBYE METOIU
Ha TEXHOJIOTIl HANmIBKPUXKHAX BOJSHUX 3HAKIB 1
IU(PPOBOTO EJIEKTPOHHOTO IIAMUCY 300pakeHb ISt
3abe3neueHHst  CTilikocTi g0 3MiH.  PesympraTm
JTOCTIIKEHb 3aI0B1IbHI, IIPOTE MPOOIIeMa 11l JalieKa 10
CBOT'O BHPIILICHHS.

XoTimock OM  Mard  MOXJIHMBICTE  CTHCKaTH
300pakeHHs B IUIIX €KOHOMIl IaM’sITi, BiTHOBIIOBATH
300pakeHHs Ta MiJBHIIYBaTH HOTO SKICTh ab0 HaBiTh
3MiHIOBaTH hopMmart. B ibomMy BHIIaIKy HaM HEOOX1THAN
Takud MeTrox aBTeHTH(IKalii, KOTpWUH JOmmycKae
KOHKpeTHI ormeparii 00poOku 300paxkenb. JlaHHi
omepariii 3MIHIOIOTh 3HA4YCHHS IIiKCENiB 0e3 3MiHU
cKyany 300paxkeHHs. TakiuM 9MHOM, peasbHe 3aBJaHHs
CENICKTUBHOI aBTeHTH(iKali 300paxeHb MOB’sI3aHe i3
3aBIAHHS  3HAXOJDKCHHS 3MICTOBOTO CKIIaTy
300pakeHHs. [HIIMMU croBamMH, HaM HEOOXiTHO
BU3HAYUTU TIIBKH Ti 3MIHH, SIKI TPU3BOIATH 1O
Mozaudikamii BizyansHOTO 06pa3y abo X0 MOMHIKOBHX
iHTeprpeTalii 300pakeHHs, TaKHUM SK 3HUKHCHHS
00’ekTta Yd TmosBa HOBOro o0’eckra. Omxe, abu
po3pobut noTpiOHi M IX0IN CEJIEKTUBHOI
aBTeHTH(iIKalii 300pakeHb, HEOOXiTHO PO3PI3HATH Ti
MEPETBOPEHHS, SKi 3MIHIOIOTh CKJIajl 300paKeHHs 1 Ti,
K1 Horo 30epirarTh.

Haxanp, Taki OOMEXEHHS BaXKO pealizyBaTH
TexHi4HO. bimpme TOro, mi o0OMEXeHHI MOXYTh
3MIHIOBaTHChH IS PI3HUX 300pakeHi i 3aBJIaHb.

Hactynni omepanii mo o0poOmi 300paskeHHs
30epirarTh CKi1a 300pakeHHs B OLIBIIOCTI BHITAIKIB,
OTXE, € JIOMyCTUMHUMH Uil BHKOPUCTAHHS METOJIB
CeJIeKTHBHOI aBTeHTH(]IKaLii: MOMHIKaA Iepenadi; IryMm
NpHU TIepeadi; moMHIKa 30epiraHHs; KBaHTYBaHHS Ta
CTHCHEHHS, TEOMETPHYHI IIepeTBOPEHHS (IIOBOPOT,
MacuTabyBaHHS); ~ METOAM  30UIBIIEHHS  SKOCTI
(dinpTpanis, oOpoOka piBHS Ciporo); BiIHOBICHHS
(3MEHIIEHHS IIYMiB, JEKOHBOJIOLIN); IEPETBOPEHHS
(opmaris.

[epeTBopeHHs, SKi 3MIHIOIOTH 3MICT 300paKeHHS,
OTXE, € HEOONMYCTHMI [UIi METOMIB CEICKTUBHOT
aBTeHTU(IKALi: BUAANCHHA O00’€KTIB: JOJaBaHHS
00’€KTiB: 3MiHa PO3TallyBaHHSI 00 €KTiB; 3MiHa (oHY
300paxkeHHs 1 TA[3].

CEJIEKTUBHA ABTEHTHU®IKAILILA 305PAXXEHD HA
OCHOBI TEXHOJIOT'TI TU®POBOTI O MIJINCY
TpamumifHUi Mmignuc Ha MANePOBHUX TOKYMEHTaX
3a3BUYall MiATBEPKYe HaAiHicTh. Ludposuit minnmc
HEeoOXiHUI ISl MUCY TOKYMEHTY B eJIEKTPOHHOMY
BUTIISIAL 1 MOXe OyTH mepeJanuil pa3oM i3 MiIMHUCaHIM
IokymeHToM[4].
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[MpuHuunoBa pi3HUIA MK TpaauUiiiHUM 1
m(ppOoBUM MiIIHUCOM B TOMY, IO OyIb—sKa KOS
CJIEKTPOHHOTO  JIOKYMEHTY  iJICHTHYHa  CBOEMY
opuriHany, B TOH 4ac, $K KOS IiJNHCAHOTO
[arnepoBoro  JIOKYMEHTY, sSK IpaBWIO, MOXHA
BiZIpI3HUTH BiJ opuriHaiy. L[ BiAMIHHICTh NPU3BOIUTH
10 HOBOI (pyHIaMeHTanbHOI mpoOsemMu, IMOB’s3aHOT 3
MOHATTSAM OpUTiHANy JOKYMEHTY, IiANUCAHOTO B
CJIICKTPOHHOMY BUIJIAl, 1 3 METOAMKAMH, SKi
3a00pOHSIOTH HOTO IOBTOPHE BUKOPUCTAHHSI.

B nmitepaTypi mpencTaBiieHHI Taki aJrOpPUTMHU SIK
cxema uu¢posoro mimnucy Enp—Tamans, cranmapn
uudposoro mignucy Digital Signature Standart (DSS),
cxema Van Heyst—Pedersen. Takox mudpoBsi nignucu,
OCHOBaHI Ha KpHIITOCHCTEMAX, TakuX ik RSA ta DSA.

AnroputMn  popMyBaHHS IM(POBOTO  MiJNUCY
3aCTOCOBYIOThCS 200 6e3MOCepeHBO A0 MOBITOMIICHHS
a0o 3HaueHHS xew—QyHKUIl BiJg NOBiOMIEHHS. B
MEepIIOMY BHIIAJKy IEPEBIPAETbCS AIHCHICTH CaMOro
MOBIZIOMJICHHSI, @ B IHIIOMY I'€HEpPY€EThCS JOAATOK, SKUH
3aCTOCOBYETHCS IMiJ1 Yac mpoLeaypH Bepudikarii.

Ipore icHye mpobnema, sika MOJSTrae B TOMY, IO
HaM  HeoOXiHO  3po3yMiTH, 5Ky iH(opMario
MiANMACYBAaTH: JaHi 300paKCHHsS YU WOTO 3MICT.
Hacnpasni, 3acrocyBanHs ainroputmiB (GopMmyBaHHS
UQPPOBOrO MiANKUCY OE3MOCePeIHBO J0 300pa)KeHb
MOX€ NPU3BECTH JI0 CUTYaLlill, KOJIU 3MiCT 300payKeHHS
He Oyno 3MiHEHO, a B pe3yNbTaTi poOOTH aJTrOPUTMY
300pa)keHHs BU3HAHO ITiJPOOKOI0.

Tomy 3’SIBISETBCS CHUTYAIlisl, KOJIH 300pakeHHS
MOJKHA TiJIMUCATH K 3BUYAlHMIA (aiin, He 3BaXKaro4u
Ha #oro crienudikanii. [IpoTe Takuii miaxix 3a00poHse
Oynb—sKi 3MiHM 300pa)<€HHs, SIKi HE BIUIMBAIOTh Ha
caMe 300pakeHHS.

Takum 4rHOM, 3’SIBIISE€THCSI HEOOXITHICTh CTIOYATKY
BU3HAUUTH BAaroMi eJIEMEHTH 300paXeHHS Ta KU
3MicT BOHHM HecyTb. lle MOXy OyTH, HampuKIaz,
myxiuHa Ha 3HiMKy MPT. J[lami @m0 JOUISIHKY
300paKCHHs] HEOOXIJHO TOMITUTH SIK BaXXIUBY JUIS
mppoBoro mamucy abo po3pOOHTH  ANTOPUTMH
dinpTpamii JUISHKH, SKi He 3MIHATH 3MICT JUISTHKH, a00
3a00pOHUTH (PUIBTPALiI0 NUSTHKH. 3 [BOTO BUILIMBAE,
mo MU (okKycyemMo HH(POBHH MiAMHC TUTBKK Ha
BaXXJIMBIM JNUIAHIN, 3MICT $KOI HAac I(KaBUTh, 1
JTO3BOJIIEMO 3MiHY IHIIMX YaCTHH 300paxeHHs. SIKIIO
HAac IIKaBUTh KiNbKa OUISTHOK, TO IMiAMHCYEMO
300pakeHHs 3 yBarom Ha BCi OULTHKH. SIKIIO Takwmx
JIUITHOK 3a0arato, TO 3aJIMIIA€ThCS JIMIIE BapiaHT i3
MOBHHUM IIiANTUCOM 300pa)KeHHs, AKe BUKIIOYae Oyap—
siki 3MiHu. Hapasi ne ontumaneHuil ciocio, mpoTe Bixke
ICHYIOTh ~JITOPUTMHM MAIIHHHOTO HABYaHHS, SIKi
3MOXXYTh KOHTpPOJIFOBATH 3MiHH 300pakeHHs 0e3 3MiH
3MICTY, Ta BOHH Ili¢ JaJieKi BiJ ieay.

IIpote mast BEKTOpPHUX 300pakeHb, Jie JaHi
nepenanTbess HabopoM (iryp, MOXHA IiANHCATH
300pakeHHs. binbiie TOro, € MOXIMBICTH OIHCY
IpaBuII 3MiHH Qiryp, U1 TOro abu 300pa)keHHS MOXKHA
OyJ10 3MIHUTH 1 He BTpaTuTH mianuc. Taki 300paskeHHs
He noTpeOyIOTh CTUCHEHHs Ta (iabTpalii, OTKe 3MiH,
SIKI MOXKYTh MOPYIINTH mignuc. Haxans, 1uis Giibiiocti
inei, ne NoTpiOeH eneKTpoHHUM HudpoBHi migmuc
300pa)KeHb, BEKTOpHUII (opMaT HE TOAMTHCA. AJDKe
HEMOXHA  IepefaTH  BEKTOPHHUM  300pa)KeHHAM
doTorpadito i3 cynyrHuka, 3HiMOK MPT mnamieHTa,
3HIMKH JJOKYMEHTIB Ta iH.

BUCHOBKHI

TakuM YHHOM, MTij1 yac MoAnGIKaIli] ICHYFOUHX CXeM
oUppPoOBOrO MIANMHCY HEOOXIMHO BHU3HAYUTH, SKa
inpopmarist mae Oyrtu mignmcana. ToOTo, mpwm
BUKOPUCTaHHI TPaJULiHHAX aNrOPUTMIB IH(POBOTO
[INNCY BHUIUIMBAE, IO MOTPIOHO MiAIKCYBAaTH 3MiCT
300pakeHHsI, a He JaHi camoro 300paxkeHHs. Haxanb,
dhopmaru pactpoBux 300paxeHsb Oy po3pobieHi 6e3
MOJIIUBOCTI IH(POBOrO MIANKCY, a PO3MIICHHS
nUQpOBOro MANUCY B METaJaHUX 300paKCHHS HE €
JOCTaTHBO ~ CTilikuUM. ToMy 3anuINAlOThCA — JIMINE
BapiaHTH pPO3MIIIECHHS EJIEKTPOHHOTO  IM(POBOrO
[IHUCY OKpeMo Bin 300paxkeHHS, ab0 CTBOPEHHS
KOHTeHepa, SKuil Oy/ie MICTUTH TiINKC 1 300paKeHHS.
Ilpore moci He icHye craHZapTy MIOAO LU(GPOBOTO
mianucy 300pakeHb, TOMY HEMae TapaHTii oo
MOXKJIUBOCTI EPEBIPKU MiMHUCY Pi3HUMHU IPOTpaMaMH
JUIs TIeperyisiy Ta 00poOKH 300paskeHb.
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An object recognition subsystem for automotive
autonomous control systems

Mykhailo Khlivnenko
Igor Sikorsky Kyiv Polytechnic Institute
Kyiv, Ukraine
xlivnenko.michael@gmail.com

Andrii Pysarenko
Igor Sikorsky Kyiv Polytechnic Institute
Kyiv, Ukraine

Abstract. An analysis of existing hardware object recognition methods for autonomous control systems. The research of
quality indicators of machine learning recognition algorithms was described. Based on the analysis, the structure of the
object recognition system model for auto-mobile autonomous control systems was proposed.

Keywords: autonomous control systems, object detection algorithms, ACF, YOLO, LIDAR.
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Design of architecture for text research system

Andrii Zubrytskyi
Igor Sikorsky Kyiv Polytechnic institute
Kyiv, Ukraine
andreizubritskiy@gmail.com
Abstract. This article describes the designed system architecture for text analysis of ukrainian language by linguistic
researchers. In order to design the functionality of the system better the existing solutions were analyzed and comparative

analysis of them was made. During design modern development tools were used and focus was on designing system modules
in such way that they could be easily added to the system.

Keywords: system architecture, text analysis system, web application design.
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On reability simulating and evaluating
in cloud services system

Eugene Pokrovskyi Olena Savchuk

Oleg Morgal Olexandr Pokhylenko
Igor Sikorsky Kyiv Polytechnic Institute Igor Sikorsky Kyiv Polytechnic Institute
Kyiv, Ukraine Kyiv, Ukraine
ea.pokrovski@gmail.com savchuk 11@ukr.net
m_olegm@ukr.net pokhilenko.alex@gmail.com
Abstract. . Some problems of simulating and estimating reliability in the cloud services system are considered. An
example of a typical structure analyzes the cloud service errors at the request and service stages. Markov model is explored

for the waiting queue regime. An approach to the cloud data security is proposed which, unlike traditional approaches,
guarantees confidentiality and security of information.

Keywords: cloud services; reliability simulating; data security in cloud environments.
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The impact and unforeseen challenges of E-
procurement systems in Canada

Bodak Bohdan Doroshenko Anatoliy
Igor Sikorsky Kyiv Polytechnic Institute Igor Sikorsky Kyiv Polytechnic Institute
Kyiv, Ukraine Kyiv, Ukraine
bohdan.bodak@outlook.com a-y-doroshenko@urk.net

Abstract. Automation in public procurement sector had become widespread across Europe and North America in mid-
1990-s. Canada was among pioneers to implement the competitive process, which aims to create the best opportunities for
Canadians, while enhancing transparency, competition, and fairness. Procurement data is available to view and download
allowing any supplier to look for opportunities, access all listed tenders, bookmark and share searches. According to studies,
the government was able to save up to 15% of budgetary funds on procurement services whilst reducing additional costs
and time with the introduction of online system. Therefore, it is crucial to analyze the success and issues in development of
an online procurement system in Canada in order to take over the experience and key concepts.

Keywords: E-government, procurement systems, tenders, goods and services, E-procurement, fair competition, buy and sell.
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The use of radio-frequency identification in
information systems

Kharabet Rodion Pysarenko Andrii
Igor Sikorsky Kyiv Polytechnic Institute Igor Sikorsky Kyiv Polytechnic Institute
Kyiv, Ukraine Kyiv, Ukraine

andrew.pisarenko@gmail.com
Abstract. The article describes the use of radio-frequency identification in information systems. It covers the application
of RFID in the housekeeping process, in particular, goods monitoring. The existing solutions and their pros and cons were
reviewed. To increase the efficiency and convenience of shopping the software and hardware system based on radio-
frequency identification was proposed. The article contains an explanation of its workflow and interaction with users and
outlines the advantages of this system compared to existing systems..

Keywords: radio-frequency identification, RFID, information systems, housekeeping, barcode, esp8266, automation.
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An integrated information system of monitoring
and control for smart farm based on IoT

Karine Diachenko Pysarenko Andrii
Igor Sikorsky Kyiv Polytechnic Institute Igor Sikorsky Kyiv Polytechnic Institute
Kyiv, Ukraine Kyiv, Ukraine
diachenkokarine@gmail.com andrew.pisarenko@gmail.com

Abstract. An integrated information system of monitoring and control for smart farm based on Internet of Things and
algorithms that are used to analyse big data and predict animal health are offered.

Keywords: smart farm, sensors, Internet of Things, monitoring, control, algorithms.
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Remote automatic software deployment system

Andrew Telenyk
Igor Sikorsky Kyiv Polytechnic Institute
Kyiv, Ukraine
andrzej.telenik@gmail.com
Abstract: The purpose of the article is to review available means of solving the problem, to clarify the aspects of their
deployment, and to describe author’s vision for solving the problem. The best solution to the problem will be the
implementation of remote deployment system coded in C # language, based on the principles of object-oriented
programming and client-server architecture, which will allow easy installation of software within the computer network.

Keywords: software deployment; IT-infrastructure; local network; software upgrade; interface; quiet installation.
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Developing of the E-government System based
on Java for Online Voting
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Abstract. The current article is focused on proposing a new electronic voting system that will assist the government in
conducting the online voting for the elections. The system will be secure with the end to end encryption to ensure that no
data theft occurs during the transfer. The key demerit of the system is secure from the end of the government. It has to be
ensured that all the external threats are kept at bay when using the online voting system. The secondary research approach
is considered to mine the information required to conduct the study and develop the system. Overall, it can be stated that
the new system will allow the government and the public to have improved voting experience if implemented successfully.

Keywords: Java-based E-government system, online voting, privacy theft, technological adoption, internet, encryption, hackers.
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Automatization of search for errors in raw data
and creation of SDTM datasets for medical
research
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Abstract. This article addresses the problem of automatization of search for errors in raw data and creation of SDTM
(Standard Data Tabulation Model) datasets for medical research, and proposes a solution using the SAS system version

9.4, in the integrated development environment SAS Enterprise Guide 7.1. This solution will greatly improve
performance and quality of data processing.

Keywords: data processing for medical research, CDISC, Standard Data Tabulation Model (SDTM), SAS, SAS Enterprise
Guide 7.1.
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Comments analyzing using machine learning
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Abstract. This paper demonstrates the result of implementing a service for analyzing text comments using machine learning.
To do this, the approach of assembling machine learning algorithms was chosen, which included Gradient Boosting, Random

Forest and logistic regression algorithms. The predictive model was trained and its accuracy was evaluated based on test
data.

Anatoliy Doroshenko
Igor Sikorsky Kyiv Polytechnic Institute
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Analysis of the calculus basis boundary for
redundant codes
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Abstract. In this paper, algorithms of factorization of natural numbers are investigated and compared. The classic The
paper describes an analysis of the calculus basis boundary for redundant codes, needed to protect data from distortions in
communication channel. Here the criteria of minimum code distance limit for the codec quality rating was used, excluding

the impact of the data transmission medium and modem properties to the data transmission efficiency estimation. It is
implied here boundaries of Gilbert-Varshamov, Hamming, Plotkin and Elias.

Keywords: boundaries for minimum code distance; data transmission.
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National EDS standards properties analysis

Serhii Romanchuk
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Abstract. Existed digital signature systems were researched. The digital signature algorithms were analyzed with opinion of

software implementation. It’s done analysis that help understand strong and weak sides of existed algorithms. It shows basic
schemes of digital signature creation.

Keywords: Eliptic curves, digital signature, standards, cryptographic algorithm.
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Image authentification based on digital
signatures

Nazarii Kalytiuk
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Abstract. Paper analyzes different approaches of image authentication. The author investigates the possibility of using digital
signature algorithms that ensure message authenticity for image authentication.

Keywords: authentication, image authentication, digital signature, strict authentication, selective authentication.




