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AHOTALISA

Crtpykrypa Ta odcsar podoru. Pobora mictuth 163 cropinku, 34 pucyHku, 24

JITEpaTypHUX JKEpen, 1 101aTok.

Jlana pumiomMHa poOoTa mMpHUCBSYEHA PO3pOOI KOMIUIEKCHOT TMPOTrpaMHOi
cUCTeMH JuTsi 300py Ta 30epekeHHS HEOOXiTHMX HAyKOBHMX JaHUX Ul HaBYAHHS, 1X
00poOIIl Ta KOHBepTalli y HEOOXiMHWM QopmaT IJisi HAaBUYaHHS, 3aBaHTAXEHHS Ta
HABUYaHHS HEHPOHHHUX MEPEXK, a TAKOXK X TOJAjbIe BUKOPUCTAHHS y PE3YIbTYIOUIM
cuctemi 1o kimacudikaiii HayKOBHX TEKCTIB y peaqbHOMY yaci. Merorw po3poOsieHoi
CUCTEMH € ToJajbllie OIIIHIOBAaHHS PIBHS HAYKOBOI AISUIBHOCTI Ta Kartajorizauis U
apxiBarisi JaHuX. 3amadero poOOTH € 00poOka Ta MOAaNbIle BUKOPUCTAHHS IS
HAaBYAaHHS JlaHMX 3 HayKoBUX Oi0miorpadiyHuX JpKepesl 1 MoJalibllie MPUCBOEHHS
KaTeropii HEOOXITHUM TEKCTOBUM MacHUBaM 3 MOJKJIUBICTIO CTaTUCTUYHO OI[IHUTH

SKICTh PE3yJIbTAaTY.

[IporpamMHuii TIPOAYKT CTBOPEHHMI Ha BHCOKOPIBHEBI MOBI IpOrpamyBaHHs
Python y cepenoumii PyCharm. J{ns kopuctyBarpkoro rpadigaoro inrepdeiicy Oyia
3actocoBaHa 0i0mioreka PyQtS5, mist moOynoBu cepBepHOi 4acTUHU OyB BUKOPUCTAHHIMA
1HCTpyMeEHTapii IS YIpaBIiHHS 130Jp0BaHUMU Linux-koHTeitHepamu Docker, cuctema
KepyBaHHs 0azamu ganux MariaDB nnst 36epexeHHs 1aHuX, CUCTeMa aIMiHICTPYBaHHS
0azu ganux Adminer, cuctemMa OOMIHY TIOBIJIOMJICHHSIMU MDK KOMIIOHCHTaMHU
MporpaMHOi CUCTEMH Ha OCHOBI craHaapty AMQP RabbitMQ. Jlns mnoOynosu,
HAaBYaHHS Ta BUKOPHUCTAHHS HEHWPOHHUX Mepex Oyna 3actocoBaHa 0i0mioTeka

TensorFlow Ta Keras.

KuarwuoBi cioBa: mapcunr, jgemartuzaiis, Kiacudikailis, CTAaTUCTUYHUN aHai3,

610miorpadiuni mxepena iHdopmalii, IHTENeKTya IbHUHN aHami3 iHpopMallii.



ABSTRACT

Structure and scope of work. The work contains 163 pages, 34 drawings, 24

literature sources, 1 appendice.

This thesis is devoted to the development of a comprehensive software system for
collecting and storing the necessary scientific data for learning, processing and
converting them into the necessary format for learning, downloading and learning neural
networks, and their further use in the resulting real-time classification system. The
purpose of the developed system is further assessment of the level of scientific activity
and cataloging and archiving of data. The task of the work is to process and further use
for learning data from scientific bibliographic sources and further assign categories to

the necessary text arrays with the ability to statistically assess the quality of the result.

The software product is created in the high-level Python programming language
in the PyCharm environment. The PyQt5 library was used for the user graphical interface,
the server part used tools for managing isolated Linux-containers Docker, MariaDB
database management system for data storage, Adminer database administration system,
messaging system between software components based on AMQP standard RabbitMQ.

The TensorFlow and Keras libraries were used to build, teach and use neural networks.

Key words: parsing, lemmatization, classification, statistical analysis,

bibliographic sources of information, intellectual analysis of information.
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HEPEJIIK YMOBHHUX ITO3HAYEHD, TEPMIHIB 1
CKOPOYEHbDb

OC — Onepariiiina cuctema

AIC — ABromMaTtu3oBana iHpopMaIliifHa cucTemMa
b/l — baza Jlanux

CYB/] — Cucrema ynpaBiiHHs 0a3aMu JaHUX
[Taitmuraita — [TocitoBHI cTaail HEPETBOPEHHS TaHUX
GPU — Graphics Processing Unit

CPU - Central Processing Unit

TPU — Tensor Processing Unit

API — Application Programming Interface

GUI — Graphic User Interface

ID — Identifier

ORM - Object-Relational Mapping

SQL — Structured Query Language

UML — Unified Modeling Language

CBOW - Continuous Bag-of-Words

OVR — One-vs-the-rest

NLI — Natural Language Inference

BoW — Bag of Words

TF — Term Frequency



IDF — Inverse Document Frequency
AMQP — Advanced Message Queuing Protocol
IDE — Integrated Development Environment

ReLU — Rectified Lnear Unit



BCTYIl

[Ipobnema kaTanorizaiii Ta BIOPAAKYBaHHS i1H(OpMaIli HE 3MEHIIWIA CBOIO
aKTyaJIbHICTh HaBiTh Yy 1Hdopmaliiny epy. IloTik MarepiaiiB, SKUH IOCTIHHO
301IBIIYETHCSI, HEMOXKJIMBO OOPOOISTH Y pYYHOMY PEXUMI, a IOTOYHI TOTPEOH 3 MOIIYKY
Ta a”Ham3y iHpopMallii CTaBIATh BCe OLIBINI BUMOTH JI0 piBHS KaTeropu3aiii. I xoda
HaBEJCHI BHUILE TBEPKEHHS CHpaBeIMBl JUIsl OaraTbox Taily3eil, Hajgai Oyje
PO3IIISIATHCS UTAHHS CaMe HAYKOBUX TEKCTIB. IX yHopsaKyBaHHS HEOOXiZHO SK i s
3BHYAHUX KOPHUCTYBAuiB, $Ki TMOTPEOYIOTh IJs O3HAHOMIICHHS TEKCTH IEBHUX

KaTeropii, Tak i 1 ri100aJIbHOT aHANITUKA HAYKOBOT JAISJIBHOCTI YW METaaHai3y.

VY uinomy, npob6iaemaTrka kiacudikarlii TEKCTIB 32 BU3HAYCHUMU O3HAKaMH HaJIae
3MOTY 3alliKaBJICHUM 0co0aM 31HCHIOBATH TOTJIMOJEHUM aHaji3 IMOTOKIB HAayKOBOT
iHdopmartii. [TomiOHI cucTeMu mpuU3HAYEH] JIJIs aHAI3y MAacHBIB TEKCTOBUX JAaHUX 1 Ha
OCHOBI pe3yJIbTATIB KJIACTEpH3allii OI[IHIOBATH HAI[IOHAIBHY Ta MI>)KHAPOJAHY aKTUBHICTh
y pi3HHX cdepax 3a JaHUMH 3 010ai0rpadiyHUX HKEpEN y aBTOMATUYHOMY PEXUMI, a
pu HEOOX1THOCTI 11€ MOXKHA 3/IIMCHIOBAaTH Yy peajibHOMY 4aci. Taka IisuibHICTh KOpHCHA
K 1 JIJIs1 OIIHFOBAHHS JOCTIAHUIIBKUX 1 HAYKOBUX OpraHi3alliid, TaK 1 Jijii aBTOMaTUYHUX

CUCTEM KaTaJorizaiii Ta apXiByBaHHSI.

Pesynpratn xiacudikaiiii 103BOMSITH aBTOMATUYHO TOIIIMTA HA TIOTOKH HOBY
610iorpadiuny iH(pOpMAaLIiIO Ta HA ICHYIOUYl apX1BU HAYKOBUX TEKCTIB, 1110 3HAWJE CBOE
3aCTOCYBaHHS y PI3HOMaHITHUX cdepax: BiJl PO3MOALTY OHIKETHOr0, TPAaHTOBOIO Ta
1HIIOTO (pIHAHCYBAHHA A0 MOOYJOBH CHUCTEM Ui TOIIYKY HAyKOBHX TEKCTIB 3a
HanpsMaMH HAyKOBOI AISUTBHOCTI. SIK OJlHE 3 pIlIeHb JaHOi MPOOJEMHU € MOMKIHUBICTb
MIOTOKOBO aHaII3yBaTH HasiBHI HAyKOB1 poOoTH 3 O10miorpadiuHux JKepesl Ha MpeaIMeT

BH3HAYCHMUX 1X TEMATHKHU 3a JOITIOMOI'OIO MCTOI[iB MAalllMHHOI'O HaBYaHH.

Metoro poOOTH € CTBOPEHHS CHCTEMHU [IJIsi BUPINIEHHA 3a1ay Kiacudikaiii

HAyKOBUX TEKCTOBMX MACHBIB 3a 3aJaHUMHU TapameTpamu. 3aJis IIhOr0 HEOOX1ITHO



BUPIIIUTH HU3KY 3a7a4, BiJ JOCTIHPKCHHS HasBHUX 0a3u Oi6miorpadiuHux pKepen i
Cy4aCHUX METOJIB MAIlIMHHOTO HaBYaHHS 1 0OpOOKU MPUPOIHOT MOBH, JIO IIJATOTOBKH
BIJIMOBITHUX HAOOPIB JaHMX HAYKOBUX CTAT€W Ta PO3POOKU CTPYKTYPHU CUCTEMU ISt
30epiraHHs Ta KaTeropusailii TEeKCTiB Ha OCHOBI HassBHOTO Habopy JaHux. Taka cuctema
Ma€ MaTd Taki MOXJIMBOCTI, sIK OTpUMYBaTH, 30epiratv, aHaji3yBaTH Ta OI[IHIOBATH
TEMaTHKHU TEKCTIB Y aBTOMATUYHOMY PEXHMI, 30epiratu pe3yabTaT aHali3y; aHali3y Ta
OIIIHKU JIaHUX, MOPIBHIOIOYM POOOTH aBTOPIB 3 KJIIOUOBMMH CIIOBaMH iX JIsJIBHOCTI,

B110Opa)keHHA JaHUX Y BUTIISIL TaObmuIb 1 rpadikis; 30epexenHs iHpopmariii y b/I.

CtBOopeHMiI TporpaMHHUN TNPOAYKT HO3BOJMTH 30€pEerTd Yac MpU TOUIYKY
CTAaTUCTUYHUX MaTepialliB 1 HaJa€ 3MOTY JOBOJI MIBHAKO MEPEBIPATH IX BaJiTHICTb.
Po3pobGnena cucrema npeacTaBieHa y BUTIIAAL JOJATKIB 3 TpadidyHuM iHTepdercom s
aJIMIHICTpYBaHHS i1 3BUYAHOTO KOPUCTYBAaHHS Ta CEPBEPHOI YACTHHHU, IO Oyne
BUKOHYBAaTH yci HEOOX1/IHI omnepaiii 13 3aBaHTaXeHHs, 30epiraHHs, 00poOKHU TEKCTOBUX
JaHUX, HABYaHHSA 1 BHUKOPUCTAHHS HEWPOHHUX MEpEeX, MOHITOPUHTY, HAJaHHS 1
KEepyBaHHS IMOTOKaMH JaHUX. 3a JOIMOMOIoI0 iHTepdelicy KOpUCTYBad MOXKe
3aBaHTA)KyBaTH Ha aHaNi3 OJJMHOKI TEKCTH Ta TEKCTOBI MAaCUBH, MeperyiiaaTi 00pooieH1
JlaHl, 10 30€epiraroThCsl CUCTEMOI0, Ta OTPUMYBATH CTATUCTHYHI PE3yJbTaTH POOOTH

CHCTCMMU.

JlomaTok CTBOpPEHO Ha BHCOKOPIBHEBHIM MOBI TmporpamyBaHHs Python vy

cepenoBuii PyCharm nns OC Windows 10 um 11.

JIs1 CTBOpEHHSI KOPUCTYBaIbKOro iHTepdelcy BUKopuctano 6i6mioreky PyQtS i
Ta cepenopuine QtDesigner, 10 Hagae IHCTPYMEHTH IJI 3pyYHOTO MPOTOTUITYBAaHHS 1
peanizani iHTepdeticip PyQtS.

B sxocti 0a3u nanux Bukopuctana CYBJ[ MariaDB na 6a31i MySQL i ORM
610moreka sqlalchemy niis 38’s3ky 0a3u JaHUX 3 KOHIEMIISIMA 00'€KTHO-OP1€EHTOBAHMX

MOB IIporpamyBaHHsi, a came Python.

3aBaHTaXCHHS TIEPBUHHUX JaHUX 31HCHIOETHCSA 32 BUKOPUCTAHHAM O10J10TEKH

Python wrapper for the arXiv API i BuyTpimHboro pyHKIiionamy Moy Python.



Jnsa ¢yskuioHany oOpoOKHM TEKCTOBHX JaHUX BHUKOPHCTOBYIOTHCS 010J10TEKa

Stanza, a caMe aHIJIICEKA MOJIENb 1 TAMIIaH 3 TOKEHI3aIli Ta JieMaThu3aIlii.

Heiiponni mepexi peanizoBani uepes 616miotexu TensorFlow Ta Keras.



1 HIOCTAHOBKA 3AJJAYI CTBOPEHHSA CUCTEMUA
KJACU®DIKALII HAYKOBUX TEKCTOBUX MACHUBIB
3A TAPAMETPAMHA

JI71s1 BUKOHAHHS IMOCTABJICHOT 3a71a4l HeOOX1THO MPONTH TaKi eTaru:

1)  Amnami3 icHyrounx 010a10rpadgiuyHuX JKEpesl Ha MPEeIMET KPaIoro JKepena
JaHWUX JJI1 HaBYaHHS.

2)  HamamtyBaHHS 3aBaHTaXEHHS JaHUX 3 00OpPaHOTO JKEpea.

3) Po3pobka apxiTekTypu MOAYJIIO 30epiraHHs 1HQopmarlii Ta OOMIHY
MOBIJJOMJICHHSIMH MK MOJTYJISIMH.

4)  Po3poOka apXiTeKTypHu MOAYJIB CEpBEPHOI YACTHHH.

5)  Po3pobOxka apXiTEeKTypH 3B’SI3KYy MK MOJYJISIMH CHCTEMH.

6)  Po3pobOka apxiTeKTypu HEHPOHHOI MEpExKi.

7)  Po3pobOka iHTepdericy mporpaMu Jjis aMiHICTpaTOpa Ta aHaJIITUKA.

8)  BcebiuHe TecTyBaHHS.

1.1 OcwHosBHi 3agaui

Jlana cucreMa NOBHMHHA HaJaBaTH KOPHCTyBauaM MO>KJIMBOCTI KaTeropH3allii
OJIMHOKUX TEKCTIB 1 TEKCTOBUX MAaCHUBIB y peaJbHOMY 4aci, MaTH MOKJIMBICTh 30epiratu

pe3yabTaTH KaTeropu3allii Ta NeperisiiaTi CTaTUCTUYHY 1HPOPMAILIiio 32 HUMHU.

Cucrema Mae MaTH MOKJIMBICTh MPALIOBATH SIK YACTHHA BXKE 1CHYIOUOI CHCTEMH,
oTpumytour 1o API TekcTu y pealbHOMy 4acTi Ta HAJCUJIAHHS Pe3yJbTaTiB 00pOOKHU y

BIJIMOBI/Ib, TaK 1 3 TOTOBOIO Ta 3aKIHYEHOIO 023010 HAYKOBHUX TEKCTIB.
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[Ipu 00poO1i TEKCTIB HAYKOBUX CTAaTeld Ta TE3UCIB JOMOBIACH HAa HAayKOBUX
KOH(EPEHIIIIX 3 METOK MOJANIbIIOi Kiacudikaili HayKOBUX TEKCTOBMX MAaCHBIB 3a
3aJJaHUMH TTapaMeTpamMH KOKeH HayKOBUU TEKCT MPOXOAMUTH uepe3 eranu oopoOku [1],

Taki sIK BKa3aHi Ha pUCYHKY 1.1:
— NepEeBEICHHS BCIX JIITEP Y TEKCT1 10 HUKHBOTO PETICTpY,
— BUJIAJICHHS 1TUQD,
— HEOOX1IHOT MyHKTYaIlil Ta IHIIUX CHeiaTlbHUX CUMBOJIIB,
— BUJIAJICHHS CTOII CJIIB,
- CTEMMIHT,
— JeMaTu3allis,
— BEKTOpH3aLIis.

[Ticnst IbOTO BEKTOp TEKCTY HAIPABIISETECS JIO BiJIMOBIIHUX HEHPOHHUX MEPEK
[2], HaTpeHOBAaHMX Ha 3HAXOPKCHHS TEMAaTHKHU Ta TEMU HAYKOBHUX TEKCTIB. Y pe3yJIbTaTi
Ha KOXXHUU TEKCT BUBOJUTHLCSA 1H(POpMAIlisl TIO TEMAaTHKaM 1 TeMaM 3 BiANOBIIHUMHU
HMOBIPHOCTSIMH, TICJS YOTO Il CTaTUCTHYHA 1H(OpMaIls JOCTYMHA ISl TMOAIBIIO]

poboTH.

BN

Text

A 4
Y
A 4
Y
A 4
A 4

Cleared text

Special symbols
removal

Stopwords

Lemmatization
removal

To lowercase Tokenizing

Text preprocessing

Pucynox 1.1 — Cxema 0OpoOKH TEKCTY
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3aBepiIeHU MPOrpaMHUN JTOATOK 3 BHU3HAUEHUM Yy 3aBAaHHI (YHKIIOHAJIOM
MOKe OyTHM BHKOPHCTAaHHMI JJii aBTOMATUYHOI KaTeropusallii HayKOBUX CTaTed s
NOJAJbIIOT0 BUKOPUCTAHHS OTPUMAHMUX JaHUX SAK I aBTOMAaTHYHUX CHCTEM
KaTtajorizauii Ta apxiByBaHHs, TaK 1 /Ui CTBOPEHHs MPOQLII0 OIIHIOBAHHS HAayKOBUX

oprasi3aliiil ¥ iHI101 CTATUCTUYHOT 0OPOOKH pe3yJIbTATiB.

1.2 3apgauvi a9 cucremu 300py JaHUX

Ha 6a3i moaymo 300py AaHUX TOBHHEH OyTH pealizoBaHU mapcep s
OTpUMaHHS TeKCTIB 3 Oibmiorpadiunoi Oasu. [lomyk naHMX MOBHMHEH MPOXOAMUTH 3a
okpemumu 3anutamu. HeoOxinno otpumyBatu ID craTTi, Ha3By CTaTTi, BUTAT, aBTOpA Ta

KaTeropii.

1.3 3apgauvi aias cuctemMu 00poOKH TEKCTIB

Cucrema 00poOKH TEKCTIB Ma€ OTPUMYBATH Ha BX1J] JIMILIE TEKCT Ta HAJIAIITYBaHHS
JUTSL TIOAAITbIOT OOpOOKH, OTPUMYIOUM Ha BHXIJ TEKCT y TOTOBOMY JO Tepenadi Ha
HaBuaHHs Gopmari. Ll cucrema mae npairoBatu sk Ha GPU, Tak 1 Ha CPU. [lIBuakomis
CHUCTEMHU Ma€ OyTH TOCTOTHOIO I OOPOOKH BEIMKOI KiTBKOCTI TEKCTIB Y PEaTbHOMY
gaci. Cuctema Ma€ MOBHICTHIO BHKOPHUCTOBYBATH MOIJIMBOCTI MapasieIbHOTO BUKOHAHHSI

KOJy JJISI MAKCUMAaJIbHO1 IITBUJIKOIII.
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1.4 3angaui a8 cucTeMH HABYAHHSA

Cucrema HaBYaHHSI Ma€ MaTH MOXJIHMBICTh HaBYaTH HEWPOHHI MEpexi,
Bi3yasi3yBaTH, BaJli{yBaTH, 30epiraTu Ta 3aBaHTaKyBaTH pe3y/ibTaTh HaBYaHHI. Mae
npamoBatu sk Ha GPU, Tak 1 Ha CPU ta MoxnuBe Bukopuctanus TPU. HeobxigHa
MOXJIMBICTh BUKOpUCTaHHS y cepenoBuili Google Colab, 3 oOMexeHHsM cecii y 12

T'OOHH.

1.5 3apayi aas cucreMu HeHPOHHOI 00POOKH

Monyns HelipoHHOT 00p00OKH, 00 FOHIT — KITFOYOBA CAaMOCTITHA OTMHHUIIS CUCTEMU
00poOku TekcTiB. llel Momyns Mae mpairoBaTH CaMOCTIHHO, OTPUMYIOYM II€BHI
napaMeTpu 3amycKy, 1 peali30ByBaTH MOKJIMBICTh 3MIHHM TEKCTOBHX IIOTOKIB Ha
00poOKy. Bin Mae ckiagaTucs 3 MOAYJIIH0 0OpOOKH TEKCTIB 1 MOYJTI0O HEMPOHHOT MEPEXI,
a TaKoXK 3a0e3MedyBaTy HENEepepBHUN Meperiis i NpuiMaHHs TEKCTiB Yepe3 BU3HAUCHE
API. Ha Buxin Oyzae orpumyBatuch BianoBiab Ha 3anut depe3 API. Jlns 30epiranns
BI/IMOBITHOCTI 3alMTIB A0 TEKCTY MPUB’s3yeThes Woro ID, Takoxk y 3anmuTi Moxe OyTu

MPUCYTHS JOAaTKOBa MeTa-1H(opMallis, sika Tex Mae OyTH 30epeKeHa.
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API Request

ID Metadata Text

Unit Preprocessing
module

A

Text
preprocessing

Y

Text
lemmatization

Neural
module

h 4

Vectorization
layer

A

Classification
layers

Y

Result layer

h 4 A 4 h 4

ID Metadata Labels

API| Response

Pucynok 1.2 — CxeMa MOy 110 HEUPOHHOT 00pOOKH




1.6 3aagaui ajs cucTeMH HaArJsa4da

OCHOBOIO CEpBEpPHOI YACTHMHM KOMILUIEKCHOI CHUCTEMH, IO PO3IJISAHyTa y LiH
poboTi, € MOYJIh HarIsaya ado MeHepKkepa. BiH Mae BIMOBIAATH 3a KUTTEBUHN LMK
i1’ €JHAHUX JIO HbOT'O FOHITIB, MOHITOPUHI iX aKTUBHOCTI Ta MPUHOM KOMAaHJ BiJ

anminictpaTtopa. s uboro Moaysib Ma€e OyTH TaKoX MiJKIoueHui 1o APIL.

Master

Control

API t
o $ v i' v i v i v *L v l v

Unit Unit Unit Unit Unit Unit

APl responses (<«

Pucynok 1.3 — Cxema Moy:at0 Harisigaya

Ha pucynky 1.3 HaBemeHa cxema poOOTH CEpBEPHOI YACTUHU KOMILIEKCHOI

cuctemu 3 API 3anmuramu.
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2 AHAJII3 ICHYIOYHX PIHIEHD

Ha nanuii MOMEHT aHaJIOrM Takoi KOMIUJIEKCHOI CHCTEMH, SKa BUKOHYE BCI
HeoOXimHI (YHKII, ICHYIOTh JIMIIE Y BHUIJISAL PI3HUX MIAXOMAIB JO MPOEKTYBAHHS
HEUPOHHUX MEpEeX Ta IHIIMX aHAJOTIB OKPEMHUX KOMIIOHEHTIB, SKI MOTPEOYyIOTh
3’eqHAHHS MDK co0oro. Yepes 1e mani OyayTh pO3TISAATHCS aHAIOTH OKPEMHX i

KOMIIOHEHTIB.

2.1 Oruasp 0idaiorpadgivnmnx mxepes

Cepen naiimonmynsipHimux 0a3 HaykoBoi 0Oi0miorpadiuHoi iHQOpMAIl MOKHA
posrisigaty Taki jkepena, sik: Google Scholar, CORE, Scopus, arXiv. Came BOHHM 1

OyIyTh PO3IIISIHYTI HUXKYE.

Google Scholar — 1ie BipHa molrykoBa cuctema, 3amyiieHa y 2004 porii, sikuit
1HJIEKCYEe HayKOB1 POOOTH Ta PI3HOMAHITHY I1H(OpMAII0 PO HUX, MPONOHYIOYHU
oe3komToBHUil noctyn mo HuM [3]. Google Scholar Bkimowae B ceGe OULIBIIICTD
PELICH30BaHUX OHJAWH-XKypHaTB €Bponmu Ta AMEpPUKM HANMOUIBIIMX HAYKOBUX
BUJABHUITB. 32 QYHKIIISIMH 1151 IOITYKOBA CUCTEMA CX0’Ka Ha He PO3TJISHYTI Y L1l poOoTi
cucremu, Taki sik getCITED, Scirus ta CiteSeerX. Y cymyTHIX AaHMX NPUCYTHI
HEOOX1/IH1 JIJI1 HABUYAHHS KaTeropii, ajie OCHOBHUX KaTeropii I0BOJI Maja KIJIbKICTh (8
MITYK), a IeTaJTbHUX KaTeTropii JOBOJI 3HAYHA KIJIBKICTh, IO TAKOX HE MIAXOAUTH IS

IO JAJIBIIIOIO HABYaHH:.

Takox € me oqua goBoi nomysspauii cepic CORE, sxuit 06’ eqnye 61m3pko 125
MUIBHOHIB BIIKPUTUX JOCTIAHUIIBKUX pe3ybTatiB [4]. Jlo IUX JaHUX MOKHA OTpUMATH
JIOCTYIT O€3KOIITOBHO, X04a ¥ ICHYIOTh OOMEKEHHSI Ha TIOBTOPHE BUKOPUCTAHHA. AJie

CORE noBoi mano posnoBcropkennii mopiBasHO 3 Google Scholar 1 Scopus, a Takox
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He 30epirae iHpoOpMaIliio PO KaTeropii y HayKOBUX TEKCTIB, IO POOHUTH 1€ HKEPETIO

HEaKTyaJbHUM y JAaHOMY KOHTEKCTI.

Scopus, B sikomy 3i0paHo O1u3bK0 36 THCAY cTaTel, € OaraToaUCIUILIIIHAPHOO
0a3010 JTaHUX PEIIEH30BaHOI JITepaTypH 3 IHCTPYMEHTAMU ISl BIJICTEKEHHs, aHATI3y Ta
Bi3yamizarii mociipkenp [5]. HeoOximui juisi HaBYaHHA 3 BYUTENIEM KaTeropii €
MOJKJIMBICTh JOBOJI JIETKO BWiIy4daTH 3a gomomoror Scopus Code, ne KomayBaHHSA
MPOXOJUTh YOTUPbOMA LUPpamMu — ABI NepIIUX (POPMYIOTh 3arajibHy KaTeropiro, a JaBi
OCTaHHIX — migkareropii. I xo4a 3a JOMOMOr0OI0 TaKOi THYYKOi CUCTEMU € MOXKJIUBICTD
CTBOPIOBATH pi3H1 KOH(DIrypariii TeMaTHK 1 Te€M, 3aKPUTICTh SCOpUS 1 HEBETMKA KiJIbKICTh

TEKCTIB POOUTH HOT0 JOBOJII HEBAAIUM BUOOPOM JJIs TOCTABIIECHOT 3a/1ayi.

Posrnsanytuit Hananmi arXiv siBjasie co000 €IEKTPOHHUM apXiB HAyKOBHX TEKCTIB,
KU 30Mpae cTaTTi 3 (Pi3UKH 3 aCTPOHOMIi, MaTeMaTUKH, 1HOOPMATUKH, KIJIBKICHOI
6iomorii, iHaHCOBOI MaTemaTuku Ta iHmUX. Bin OyB cTtBopenuit y 1991 pomi B Jloc-
AJnaMOCChKIM HaIllOHAJBHIM J1abopaTopii, aje Ha Ied vac BiH (YHKIIOHYy€E B
Kopuenschkomy yHiBepcutTeTi. baza manmx arXiv MICTUTh TEKCTH Y Tally3sx
acTpodizuku, Ppi3MKU, MAaTEMATUKH Ta CTATHUCTUKH, HENIHIMHMX HayK, 1H(QOpMAaTHKH,
KUIbKICHOT 010J10T11, KIJbKICHUX (DIHAHCIB, €KOHOMIKM Ta €JICKTPOTEXHIKU. 3apa3s
arXiv.org MICTUTh MOHAJ 2 MUIBHOHHM CTaTeH, a TAKOXK Mae€ JEPEBOBUAHY CTPYKTYpPY
KaTeropii, 3 8§ OCHOBHUX 1 3Ha4YHA KUIbKICTh JOJIATKOBUX, SIKI MOXKYTb IUIUTUCS Ha OIbIII
neTanpHinI kateropii. Takox Bci cTaTTi y arXiv MICTSTh BUTATH, K1 SBJSIOTH COOOI0

OCHOBY IJIs1 HABYAHH:.

Cymsiun 3 mnopaHoi Buiue iH(opmarii, arXiv HaWkpamie MiIXOqUTh s
BUKOPHUCTaHHA B SKOCTI MacuBy JaHMX JUISl TIOJANBIIOTO HABYAHHS 3 BUUTEIEM
HEUPOHHUX MEpeX. 2 MUIbHOHU cTaTell Oyje OUIbIl YUM JOCTaTHhO, a JICPEBOBHIHA
CTPYKTypa KaTeropiil J03BOJISIE 3MIHIOBATH X KIJIbKICTh, 3ATMIIIAI0YH YC1 TEMU MTOBHICTIO

OXOIIIICHUMU.
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2.2 Orasia cucteM ynpasJiiHHSI 0a3aMM TaHHUX

VY Hac 9yac iICHYIOTh 3Ha4Ha KUTbKICTh CUCTEM YIPaBIiHHA 0a3aMH JaHUX, KOXKHA 3
SKUX Ma€ CBOi MepeBaru Ta HEIOJIKH, 1 KOXKHA 3 SKWUX MIIXOJUTh Mij CBIA THIT 3ajad.
JloBOJII BaXJIMBO MPaBWIBLHO OOpaTh TaKWUW IHCTPyYMEHTapiil, mo0 HE CTHKAaTHUCS 3

¢byHIaMEeHTaIbHUMHU apXITEKTypPHUMHU poOJieMaMul y TTOIajIbIIii peani3allii CHCTEMHU.

OxkpiMm yciM BimoMoi MOBHU B3aemo/ii 3 0a3oro manmx SQL, B ocTaHHI POKH B
obnacti 6a3 maHux 3'sBUBCS 1€ oauH Tepmid: 06azu manux NoSQL. SQL i NoSQL
B3a€EMOJIIIOTH 3 PI3HUMH TUIIaMH 0a3 naHux. SQL — 1e miaxia, SKuil BAKOPUCTOBYEThCS
JUIS B3a€EMOJIT 3 pensiiiHuMu 0azamu JaHuX, Toal ik NoSQL BUKOPUCTOBYETHCS IS
B3a€EMOJIIT 3 HEpeNSIIHHUMH 0OazaMu JaHuX. Y pesuiiHuxX 0a3zax JaHuX JaHi
30€epiraroThes y pi3HUX TAOJMIISAX, KOKHA 3 SKUX MICTUTh KUIbKa 3anuciB. L1 Tadmuii
3’€JIHaHI OJIHA 3 OJHOIO 3a JIOIIOMOT'OI0 OJIHOr0 a00 KUIBKOX 3B’s3KiB. TakoX KiIrodi

BU3HAYAIOTh BIJHOIIEHHS MK TaOIUIISIMU.

Ha Binminy Bijg pemsiiiinux 6a3 gaHux, HEpesiiiHi 6a3u gaHux ado 0a3u JaHuX
NoSQL — He 30epiratoTh AaH1 B TaOIUIAX 1 3anucax. HatoMicTh y nux Tnax 6a3 faHux
CTpyKTypa 30epiraHHs JaHUX pO3poOJieHa i ONTHMIi30BaHA JIsl KOHKPETHUX BHUMOT.
3amicte SQL, sikuif BUKOPHUCTOBYIOTH pesliiHi 0a3u manux, 6azu ganux NoSQL
BUKOPHUCTOBYIOTh 00’ €KTHO-peisLiiiHe BinoOpaxkenHs: (ORM) 1i1st mosiermenHs 38° 3Ky
31 cBoiMHM gaHumu. Yotupu mnomyisipHux TUnu 6a3 nanux NoSQL: opieHTOBaHI Ha
CTOBIIII, OPIEHTOBAHI Ha JOKYMEHTH, MapH KJIHO4Y-3HaUYeHHS 1 0a3u nanux rpadis. L1

TUIIU MOYJIMBO BUKOPUCTOBYBAaTH OKpEeMO a00 KOMOIHYBaTH iX.

Jlns peamzamii cucteMu 3 Kiacuikaiii HayKOBHMX TEKCTOBUX MACHBIB 3a
napaMeTpamu HaM HeoOX1HO 30epiraTh, y nmepury 4epry, iHhopMariito st HaBuUaHHS, a
came TeKCTH Ta 3B’A3aH1 3 HUMHU KaTeropii. Hai011b111 e)eKTUBHO Y KOHTEKCTI 3aifHATOrO
Mmicis Oyne 30epirati Tekctd y (opmari SQL, 3’e€qnyroun iX 3 KaTeropisMu 3a

JIOTIOMOTOI0  KJIOYiB. AJie [ HaBYaHHA HEHPOHHUX MEpEeX JaHl MaroTh OyTH
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NpEeICTaBJICHI Y BUIJISI/11 MACUBY PSAIKIB, 10 SIKUX 3pYYHO Ta IIBUIKO 3BEPTATHUCS, 13 IKUX

Jerko opMyBaTH cepii 1Ji1 HaBYaHHS.

ToMy y npoekTi Juist AOBrOTpUBajoro 30epiraHHs OTpUMaHuX 3 61610rpadi4HOrO
pecypcy maHux OyJI0 BUKOPHUCTAaHO CHCTEMY YIpaBlliHHA 0a3amu naHux MariaDB, ska
sBisie co0oto BiaramykeHHs Bim MySQL [6]. 1lsg cucrema ympaBiaiHHS PENSIITIHHOIO
0a3010 JaHUX, CTBOPEHA TPYIOI0 MEPEBAKHO KOJUIIHIX cHiBpoOiTHUKIB MySQL, ski
MaJI 32 OCHOBHA METY IPAIfOBATH 31 CHIBHOTOO BIJILHOTO MPOTPaMHOTO 3a0€3MeYCHHS
1 Bunyckatu CYB]] mig minensiero GPL, Ha BimMiHy BiJf HECTaOlIbHOTO CTATYCY JIIIEH311
MySQL, saxa Tenep 3anexuth Bijg Oracle. Came yepes 1110 BIAKPUTICTD 111K cUCTEM1 OyJia

HaJlaHa TiepeBara y moIajblliil peaizarii IpoeKTy.

VY saxocti pesepBHOi 0a3u nanux Oyina obpana SQLite, kommaktHa CYB]] sika
30epiraeThCs auIle B 0MHOMY (pailiry Ta He moTpedye cepBepHoi yactunu [7]. Tak, sk yci
naHl 30epiraloTbest y ogHoMy (aiisii, MporpaMu, M0 BUKOPHCTOBYIOTH 010J110TEKY
SQLite, MOXyTh 3BepTaTHCA 10 0a3u JaHUX 3a JonomMoror mMosu SQL 6e3 BUiIeHOTO
npouecy CYBJI. Lle o3navae, mo onHoudacHi 3anutu (a00 mapainenbHl KOPHCTyBadi)
NMoBUHHI OyiokyBaTu (aitn mna Oe3neuynoi 3minu BJI. Lleit myHKT IOCHUTH BaKIMBUH,
OCKUJIbKH Oe3rocepeHbo 3adinae cepy 3actrocyBaHHs SQLite - AKII0O B OCHOBHOMY
BUKOPHUCTOBYETHCSI YUTAHHS JJAHUX, TOA1 )KOJHUX MPOOJIeM HEMAE, ajie SKII0 HEOOX1THO
pOOUTH 3HAYHY KIJIBKICTh OJJHOYACHUX OHOBJIEHb, TO IIporpamMa BUTpadaTUME OLIbIIE

Yyacy Ha CHHXPOHIi3aliio 0J10KyBaHHs (haililiB, HIXK POOUTH CIIPaBXHIO pOOOTY.

Ax npomixHuM Gopmar miis 30epiranHs oOpoOJIeHUX JJii HaBYaHHS JTaHUX OYB
oOpanmii DataFrame, sikuii siBisie co6oro wactuny Python 6i6mioreku Pandas [8]. Le
JIBOBUMIPHI, TTOTEHIIIMHO HEOHOPIAHI TAOJIMYHI JIaHi, 10 3MiHIOITECA. CTpYKTypa ix
JAHUX TaKOXX MICTUTh TO3HAauYeH1 oci (PsSIAKM Ta CTOBMIl). ApudmeTnyHi oreparii
BHUPIBHIOIOTHCSI HA MITKaX PSAKIB 1 CTOBMINB. € OCHOBHOIO CTPYKTYpoto nanux Pandas.
Jns mepenadi il MK YaCTUHAMM CUCTEMH 11 €K3EMIUISIp 30€piraeThcsi 3a JOIMOMOTOIO

monymo pickle crangaptHoi 616mioTexu Python.
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2.3 Orasg migxoaiB 10 HEMPOHHUX MepexK Ta 00poOLi TEKCTIB

Knacudikarist TekcTy € OJHI€IO 3 MOMYJIIPHUX 3aBJaHb Y aHalli31 HaTypajibHOTO
TEKCTY, sIKa JI03BOJIsIE TIporpaMi Kiaacu(PikyBaTH JOKYMEHTH BIJILHOTO TEKCTY Ha OCHOBI
NoTepeIHbO BU3HAUeHUX KiaciB. Kimacu MoxyTh OyTH 3acHOBaHI Ha TeMi, kKaHpl abo
HACTPOI1, Y HAIIOMY BUIIAJIKy II€ TEMU HAYKOBUX POOIT.

OcTaHHIM YacoM Mporpec A0CHIIKEeHb 010 Kiacuikallii TEeKCTIB 10CAT JI0BOJI1
BUCOKOTO pIBHSA. AHaNI3 HATypaJbHOTO TEKCTy JAOCAT 3HAYHUX pe3yJbTaTiB 3a
JIOTIOMOTOI0 METOJIB TIIMOOKOTO HAaBYaHHS SIK MEPEIOBOI TEXHOJOTIT sl BUKOHAHHS
TaKUX 3aBJaHb.

VY 1iit cdepi icHye 3HAYHA KITBKICTh PI3HOMAHITHUX MIAXO/IB, SIK1 BIIKPHUBAIOTHCS

KOKeH JieHb. Hagam OyayTh pO3TIIAHYTI IEsK] 13 HUX.

2.3.1 Orasax 0ioaiorexn FastText

VY 2015 poui naboparopis Facebook's Al Research (FAIR) Bigkpuia cBITY CBOIO
616mioTeky fastText [9]. FastText — e 610moTeka aJiss BUBYEHHS MPEJCTABICHHS CIIiB 1
kiacudikaiii TeKCTy, MOJIETh TI03BOJISIE CTBOPUTH aJITOPUTM HaBYaHHS 0e3 yuuTens abo

3 BUUTCJICM IJII OTPUMAaHHA BEKTOPHUX MIPCACTABIICHUX CIIIB.

JJis1 OTpUMaHHsI BEKTOPHOTO TIPEICTABJICHHS CJIiB OJTHOYACHO BUKOPUCTOBYIOTHCS
moneni skipgram ta CBOW. FastText nagae mBuanry poOoTy MOPIBHSHO 3 1HIIUMH
nakeTaMu Ta MoJesiMH. [[is Mojenm BEKTOPHUX YSBIEHb CIIIB BHKOPHCTOBYETHCS
skipgram 13 HeraTUBHUM CEMILTFOBAHHSIM, SIKE€ MPEJICTABIsE COOOIO CITOCIO CTBOPUTH JIJIst
HaBYaHHS BEKTOPHOI MOJIENII HETaTUBHI MPUKIIAIN, TOOTO MOKa3aTH il KiJibKa CIIiB, SIK1

HC € CYCiI[aMI/I 3a KOHTCKCTOM. I[J'I}I KOXHOT'O ITO3UTUBHOI'O IMPUKIIAILY (KOJII/I CJIOBa B
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TEKCTI CTOSITh MOPYY, HAPUKIIAA, “IIBUAKUN pyX~ MU MiIOMPAEMO KiJbKa HETAaTUBHUX,
HanpukiIaa “mBHAKUNA AiM  “mBuaka  (izuka”, “mBugkuil MikpodoH’. YcCboro
i0MPAETHCS BIJ JEKUTBKOX /IO ACCATKIB BUMAIKOBUX CIiB. Takuii BUNMAAKOBUHN M0
KUTBKOX MPHUKJIa/IiB HEe TOTpedye 0araTo KOMI'TOTEPHOTO Yacy Ta J03BOJISIE€ MPUCKOPUTH
pobory FastText. Takoxx 10 OCHOBHOI Mojem Oyjo nomaHo subword-mopenb, aJis
ySIBIICHHSI CJIOBA Y€pe3 JIAHITIOKKH CUMBOJIB (n-rpamMu) 3 n Big 3 10 6 CHUMBOJIB Bif
MOYaTKy JI0 KiHIIA CJIOBa Ta CJIOBO LIJIKOM, IO HEOOXIAHO JIIT MOB 3 KOMILJICKCHHUMH
CJIOBaMH, HANIPUKJIAA, HiMeIbka. Hanpukian, cioBo TeMHO 3 7 = 3 Oyie TpeICTaBICHO
n-rpamMamMu ‘“‘re, T€M, €MH, MHO, HO* 1 TOCIHIJOBHICTIO “TeMHO". Takum YMHOM, IS
MOJIEN1 € PI3HUII MK MOCTIOBHICTIO <T€M> y CJIOBI TE€M - 1 n-TPpaMOI0 TEM 13 CJIOBa
TeMHO. Takuil miaXiJa J03BOJIAE MPAIIOBATH 3 TUMHU CJIOBAMH, SIKI MOJEINb paHille He
3ycTpivaa.

B ocHoBi kmacudikaTopa n€XKUTh MOJAENb JIIHIMHOT Kiacudikamii, Mo 3
apxiTekTypu cxoxka 3 moaeuiro CBOW. Yum OibIa KUIBKICTh KJIACIB, TUM OUIBIITUN

yac poOoTu miHIHHOT Moxem. [ns ontumizarii kiacugikaTopa BHUKOPUCTOBYETHCS

lepapxiuHuit softmax, 3acHOBaHUM Ha anTrOpUTMi KOayBaHHs Xaddmana.

Result
\

Output layer

A

Hidden layer

A A 3 A

x1 x2 x3 XN

Pucynok 2.1 — Cxema HelipoHHOi Mepexi fastText
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Sk HelipoHa Mepeka, MOJIEINb SIBJISIE COOO0 IPOCTY MEPEXKY JIUIIIE 3 OHUM ILIAPOM.
[TomanHs TekcTy B TaKeTi CJiB CIOYATKy MOMAEThCS Ha Imap BimoOpakeHHs, e
BiJIOOpaKEHHS BUOUPAIOTHCS MJII KOKHOTO OKpemMoro cjoBa. IToTim 1i BimoOpaxeHHs
CIIiIB YCEPEIHIOITHCS, MO0 OTpUMATH €IMHE YyCepeTHEHE BiJOOpa)KeHHS IS BCHOTO
TekcTy. Ha mpuxoBaHoMy 1mapi MU OTpUMY€EMO KUIBKICTh ITApaMeTPiB sKa piBHA T00YTKY
po3mipy BimoOpaxenHs (dim) enemeHTIB Ta po3mipy ciaoBHuKa. [licns ycepenneHHs Mu
Ma€eMO JIMIIE OJUH BEKTOP, KWW TMOTIM IMOJAETHCA 10 JIHIMHOTO KiacudikaTopa: MU
3aCTOCOBYEMO Softmax A0 JIHIHHOTO MEepeTBOPEHHS BUXIAHUX JAAHUX BXIJIHOTO HIapy.
JliniitHe mepeTBOpeHHS sBisie co0oi0 MaTpulio 3 dim x output, ne output — yuciom

BUXI1JIHMX KaTETOpii.

Ile moBoJil mMpocTa HEMpOHA Mepexka, sKa He MIAXOIUTh JJIA TaKOi KOMILJIEKCHOI
3a/1ayi, SIK aHAI13 HAYKOBHUX TEKCTIB, ajie Ma€ CBOI HIllll JIJI1 BAKOPUCTAHHSI, HATIPUKIIAI,

Jy>Ke IIBUKA KaTeropu3allisi MaJuX 3a BMICTOM 1 CIOBHUKOM TEKCTIB.

2.3.2 Oruasana peanizanii Ha Dask i sklearn

Jlnis BUpiIIeHHS i€l mpoOIeMu MOXHa TakoK BUKopucToByBaTH Dask [11]. Dask
JI03BOJISIE HAM BUKOPHCTOBYBATH MOYIJIMBOCTI PO3MOIIJICHOI OOpOOKM HAIIMX MAIlWH, a
TaKOX JIIHWBE OlliHIOBaHHA. Hamami Oyzae po3rasHyTOo peamizamiro [12] 3a gomomMoroo
kinacudikaropa 3 Oi0miorexku Sklearn [13]. ¥V mil peamizanii OyB BUKOpUCTaHUMN
CalibratedClassifierCV, sikuii BAKOPUCTOBYE KadiOpyBaHHS MIMOBIPHOCTI 3a IOIOMOTOIO
130TOHIYHOT 200 JIOTICTUYHOI perpecii, y HaIIOMy BHIIaJKy BiH BHKOpUCTOBYe Linear

Support Vector Classification.

Ileti kmacudikaTop BHKOPHUCTOBYE IIEPEXPECHY INEPEBIPKY SK IS  OI[IHKH
napaMmeTpiB KiacudikaTopa, Tak 1 i MOJAIBIIOTO KamiOpyBaHHA kiacudikaropa. Y
HBOT'O € JIBa BapiaHTH POOOTH, 32 3aMOBUYBAHHSM, JIJI1 KOXKHOTO TIOALTY KpoccBaiaarii
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BiH TIOMIIIa€ KOTMit0 0a30BOi OIIHKK /0 HAaBYAJIBHOI MIJIMHOXHHU Ta KamiOpye ii 3a
JIOTIOMOT'0I0 TECTOBOI MiIMHOXKUHH. [ mepenbaueHHs] IMOBIPHOCTI yCepeTHIOIOThCS
JUIS IUX OKPEeMHUX KalliOpoBaHUX Kiacu(pikaTopiB. Y IHIIOMY BUIAAKY, IepexpecHa
nepeBipKa BUKOPUCTOBYETHCS I OTPUMaHHS HEyNepeIKeHUX nepeadayeHb, skl MOTIM
BUKOPUCTOBYIOThCS JJIsl KaliOpyBaHHs. [lJi1 MpOrHO3yBaHHS BUKOPUCTOBYETHCS 0a30Ba

OIIIHKA, HABUEHA 3 BUKOPUCTAHHAM yCiX JaHHX.

s xknmacudikarii 6araTb0X KiaciB y JaHOMY TPUKIaNl Oylia BHKOPHCTAaHA
OaratokiacoBa cTpareris “oauH mpotu pemrtu’, abo OvR. Lls crpareris mossrae y
nia00pi 0AHOTO KIacudikaTopa Ajisd KOXKHOTO Kiacy. s Ko)KHOro Kiaacugikatopa Kiac
MOPIBHIOETHCA 3 yCiMa IHIMMH KiacamMu. Ha momaTok a0 HOro OOYMCIIOBaILHOT
e(eKTUBHOCTI (MOTPiOHI Jinile KIacu(diKaTOpu KUIBKICTIO Y KUIBKICTh KJIACIB), OJTHIEIO 3
nepeBar 1poro MiaXoay € ioro iHTeprpeTailis. OCKiIbKA KOKEH KJIac MpeCTaBICHUN
JUIIe OAHUM 1 OJHUM KJIacu(ikaTopoM, MOXXHA OTpPUMAaTH 3HAHHA I[IPO KIac,
MepPEeBIPUBIITM HOTO BIAMOBIAHUN KiacudikaTop. Lle HalO1IbII YaCTO BUKOPUCTOBYBaHA
cTparterisi Ayig OararokjacoBoi Kiacu@ikalii Ta € CHpaBeUIMBUM BUOOpPOM 3a

3aMOBYYBaHHsM.

3a1y1s1 3MEHIIICHHS 3alTyMJICHOCTI Y MPUKIIAAl BUKOPUCTOBYETHCA (BiIbTp CTOM-
cmiB Bix 6i6mioTexkn NLTK [14]. Cron-crmoBa, abo moposkHi ClI0Ba — 1€ HAa3BU CIIiB, 10
HE MAaloTh 3HAYCHHS, TaKUX SK apTUKII, 3aiMEHHUKH, TMPUAMEHHUKU TOIIO, SKi
GbUIBTpYIOTECS A0 abo miciass oOpoOKM JaHUX MPUPOJHOI MOBOKO. CTBOpEHHS
AHTIIWCHKUX CTOI-CJIIB 1 BAKOPUCTAHHS ITI€1 KOHIICTIII] Y CBOEMY JU3aiHI MPUITHCYIOTh
I'ancy Ilerepy JlyHy, omHomy 3 mioHepiB iHdopmalliifHoro momyky. He icHye
OCTaTOYHOTO CITUCKY CTOI-CJIB, SIKl BKJIIOUAIOTh YC1 IHCTPYMEHTH OOpPOOKH MPUPOIHOT
MOBH.

AJle TIpu 1IbOMY y PO3TJISIHYTIH CHCTEM1 BIICYTHsI OyJib-sika JieMaTu3allis, To0To
yCl MOJAaHI Ha BXIJ TEKCTU MOJAIOTHCS y OPUTIHAIBHOMY BHUIUIAJI, IO MOXE OyTH

KOPHUCHUM JIJIS ISSIKUX TUIIIB HEHPOHHUX MEPEXK 1110 3aJIeKATh BlJ KOHTEKCTY.
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[lincymMoByrO4UM, TaKMX MiJIXiJA HaJa€ TOYHICTh MPOTHO3YBAHHS KaTEropii
TopiBHIOE 62.6%, 1110 € JOCTATHIM 3HAYCHHSIM JIJIs1 OaraToKJIacoBoi Kiacudikarlii, ajge He

€ BaI[OBiJIBHI/IM JJIA I[aHOI CHUCTCMMU.

2.3.3 Oruasapx peaizanii Zero Shot Classification yepe3 HuggingFace

Hugging Face no3Bonsie kopucTyBayam CTBOPIOBAaTH, HABYATH Ta PO3rOpTATU

HEHPOHI MOJIEI MAIIMHHOTO HaBYaHHS 32 JIOMTOMOTOIO BiIKPUTOTO KOTY.

TpanuuiiiHo HaBYaHHS 3 HYJILOBUM PeKUMOM (ZSL) HaliuacTiiie BiTHOCUTHCS 10
JOCUTB CTienu(IYHOTO TUITY 3aBJIaHHS: BUBUUTH KJIacH(IKaTOp HA OJJHOMY HAOOP1 MITOK,
a TIOTIM OIIIHUTH Ha 1HIITOMY Ha0O0pi MITOK, IKMX KJ1acu(pikaTop HIKOJIU paHillle He OauuB.

OcTanHiM 9acoM, 0COOJIMBO B 00pOOIIl HATYpaIbHOI MOBH, 116 BUKOPHUCTOBYETHCS
HabaraTo mwupiie, mod O3HayaTH 3MYCHTH MOJENb POOUTH Te, YOMYy BOHA He Oyna
criemiaipbHO HaBueHa poouTH. JloOpe BiloMUM IpHKIIagoM Iiboro € poobora GPT-2, ne
aBTOPH OIIHIOIOTh MOBHY MOJIENb ISl TAKMX 3aB/IaHb, TAKUX SIK MAIIMHHWM TTEpEKIIa,
0e3 0e3mocepeIHLOTO HANIAIITYBAHHS ITMX 3aB/IaHb.

[Ipocrime kaxyuu, HyJdbOBa Kiacu@ikailisi BIAHOCUTBCS 10 Kiacy MpoOiem
MaITMHHOTO HAaBYaHHS, JIe MA X04YEeMO, 11100 Halll MOJIeIi iepeadadany BUXi A KJ1aciB,

3 AKNMH BOHA HC CTHUKaJIacCA HiI[ JyaC HaBYaHH:.

OcHoBHa MOJIENTh TPEHYETHCS HA 3aB/IaHHI BUCHOBKY 3 TpupoaHoi MoBH (NLI), sixe
npuiiMae Bl MOCIHIJIOBHOCTI Ta BU3HAYa€, YM CylepedyaTb BOHH OJUH OJHOMY, HE

TATHYTH 32 COOO0I0 OJTHE OJTHOTO, YH Hi.

Ile MoxHa amanTyBaTH JO 3ajaadi  Kiacudikalili HYJIbOBOTO pe3yJbTary,
PO3TISAAI0OYN MTOCHTIIOBHICTD, IKy MU X0UeMO KJIAacH(iKyBaTH K OJHY IMOCIHITOBHICTb
NLI (Ha3zuBaeThCs MEPEIyMOBOIO), 1 TEPETBOPIOIOYM MITKY-KaHIUJAT Ha 1HIITY

(rinote3a). Skimo mMoaens nependayae, 1Mo MoOya0BaHa MepeyMoBa TATHE 3a COOOKO
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rinoTe3y, TO MU MOXKEMO MIPUMHATH 1€ K nepeadayeHHs], [0 MITKa 3aCTOCOBYETHCS J10

Tekery [15].

[e#t MeTOn HAJNEKHUM YMHOM TOKa3ye cebe BIAHOCHO AHAJNOTIYHMX Ha Maii
BUOOPIIl TEKCTIB, aJie HE MIIXOIUTh JJISI TOUYHOI KaTeropu3ailii, HaJarouu J0BOJI1 Oarato
3aliBUX KaTeropiil. Xoda HOro 3aJieKHICTh BiJ KOHTEKCTY Ta CIEIialbHUX CHUMBOJIIB
MOYKE€ CTaTH Y HAroji MpH MOJAJIbIIOMY PO3BUTKY MOMIOHUX HEHPOHHHX MEpEeX Uis

K&TCFOpI/ISaHﬁ HayYKOBHUX TCKCTOBHUX MAacCHBIB 3a 3aJlaHUMH I1apaMETpaMu.

2.3.4 Oruasp peaaizanii Ha TensorFlow Tta Keras

TensorFlow — 1e Ge3komToBHa mporpaMHa 010110TeKa 3 BIAKPUTHUM BUX1JTHUM
KOJIOM JIJIsi MalIMHHOTO HaBuaHHsA [16]. Lls Gi6mioTexka Moke BUKOPUCTOBYBATHUCS IS
pI3HHX IIIJIEH, ajle 0COOIMBa yBara MPUIIISETHCS HABYAHHIO T4 BUBEACHHIO TJIMOOKUX
HEeWpOHHUX Mepex. Bin OyB po3pobaenuit komanaoro Google Brain ais BHyTpIIIHLOTO
Bukopuctanua Google, aine mporpaMue 3a0e3neyeHHs OyiI0 BUITYIICHO Mij JIIEH31€0

Apache 2.0 y 2015 pori.

Keras — 610110Teka HEMPOHHUX MEPEX 3 BIIKPUTUM BUXITHUM KOJIOM, HalKMCaHa
Ha Python [17]. Bona Moxe npamtoBatu 3 Keras TensorFlow, Microsoft Cognitive
Toolkit, R, Theano a6o PlaidML, 1 npu3HaueHa s €KCOEPUMEHTIB 3 TJIMOOKUMU
HEHPOHHUMH MEpEXaMH, OPIEHTOBAHMN Ha 3PYYHICTh BHUKOPUCTAHHS, MOAYJIBHICTD 1
PO3LIUPIOBAHICTb.

Ane mepex TUM SK TMOCHJIATH TEKCT y HEHpPOHY Mepexy, HOro HeoOXiTHO
nonepeaHbo 00poOUTH. Y NTaHOMY BUMAJKY € MOKIIMBICTh BUKOPUCTATH JIBI METOIMKH,
Mimok ciiiB (BoW) nepeTBoproe TEKCT y BEKTOp O3HAK, MiJIPaxOBYIOUYHN KIIBKICTh CIIB Y
nokyMeHTI. L{e He BpaxoBye Ba)JIMBICTb CJIiB. TaK0OX iCHY€ 4acTOTa TEPMiHIB — IHBEpCHA

yactota qokyMeHTiB (TFIDF), sika 3acHoBaHa Ha Mojeni «Mimok ciiB» (BoW), mo
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MICTUTh YSBJICHHS MPO MEHII PEJIEBAHTHI Ta OLIbII PEJIEBaHTHI CJIOBA B JIOKYMEHTI.
BaxuBicTh cjioBa B TEKCTI Ma€ CYTTEBE 3HAUCHHS MJIs TIOHIYKY 1H(GOpMaIIii.
[lepioguunicts Tepminy (TF) — e mipa yactotu cnoBa y nokymenTi. TF BuzHauaeTbes
SIK BIJTHOIIICHHSI KIJTBKOCTI CJIOBA B IOKYMEHTI JI0 3araJIbHOI KUJIBKOCTI CITIB y JIOKYMEHTI.
3BopoTHa yactota 1okyMeHTIB (IDF) — e mipa BaxkimBOCTI cioBa. Yactora TepMiHIB
(TF) He BpaxoBye BaxKIMBICTh CHiB. JlesiKi CJI0Ba, TaKl SIK «3», «1» TOLI0, MOXYTb OyTH
HalyacTIMMU, ajie BOHU MaloTh He3HauyHe 3HavyeHHs. IDF Hanae Bary KoxxHOMY CIIOBY
Ha OCHOBI Horo wactotu B Kopmyci D. Yactota TepMiHIB — IHBEpCHA 4YacToTa
nokymeHTiB 1e Mikc TF Ta IDF. BiH Hamae Oinblry Bary CJOBY, SIK€ HEYacTO
3yCTpIYa€ThCs y KOpIyci (BCl IOKYMEHTH) Ta HajJa€ OUIbIIE 3HAYEHHSI TOMY CJIOBY, SIKE
YacTille 3yCTPIYAEThCS Y TOKYMEHTI.

Tak, TFIDF BektopuzaTop OTpuMye€ Ha BXiJ TEKCT, 1 BUJA€ HA BUXIJ MaTPHUIIIO
XapaKTEPUCTHK.

[1i 6i6mioTeKn MO3BOJIAIOTH CaMHM OyAyBaTh HEWPOHHI MEpexi Oyab-sKUX
KOH(]Irypalliii, BCTAHOBIIOBATH KIJIBKICTh IIApiB, KUIbKICTh HEHPOHIB Ta ix Tum. Llsa

THYYKICTb JO3BOJISIE€ YCIIIITHO BUKOPUCTATH 11l 010110TEKH y HAILIOMY MPOEKTI.

2.4 Orasig iIHCTPYMEHTIB MiKMOAYJIbHOI KOMYHIKaMil

VY sSKOCTI OCHOBH JJI1 KOMYHIKAIli Mi>)K KOMIIOHEHTaMu Oysio oOpaHo Advanced
Message Queuing Protocol (AMQP), To06TO BIAKpUTHII CTaHIAPT MNPOTOKOIY
MPUKIIAIHOTO PIBHS JJIsI TPOMIXKHOTO MPOrpaMHOTO 3a0e3MedYeHHs, OPIEHTOBAHOIO Ha
NOBIIOMJICHH. XapaKTepUCTHKaMH, sKki Bu3HayaioTb AMQP, € opienrauis

MOB1JIOMJICHb, Yepra, MapuIpyTU3allis, HaIIHHICTh 1 Oe3neKa.

AMQP BuzHavae moBeiHKY CIyO0U 3B'A3Ky Ta KII€HTA 10 TAKOT MIpH, 1110 POOUTH
peanizaii pi3HUX MOCTaYaJIbHUKIB B3aEMOJIIOUMMHU, Tak camo, ik SMTP, HTTP, FTP

TOIIO CTBOPWJIM B3aeMojitoul cucremu. [lomepeani cranmapTusamii MPOMIKHOTO
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nporpaMHoro 3abe3nedeHHs aisin Ha piBH1 APl (manpuknan, Java Message Service) Ta
OyJI 30Cepe/KEeH] Ha CTaHaapTU3allii B3aEMO/I11 PO3POOHHMKIB 3 PI3HUMH peati3allisiMu,
a He Ha 3a0e3MevYeHHl B3aeEMO/Iii Mk KilbkoMa peanizauismu. Ha Bigminy Big JMS, sikuii
Bu3Hauae API Ta HaOip MOBEAIHOK, sIKi MOBHHHA 3a0e3MeyyBaTH peai3allis 3B'A3KY,
AMQP € nporokosom "kadenbHoro piBHs". [IpoToK0 KaOEIBHOTO PIBHI — II€ TEPMIH
Ui opMmaTy JaHUX, K1 HAJCHUIIAIOTHCS MO MEpPEexl y BUIIISAAI MOTOKYy OaiitiB. OTxe,
OyAb-SKUI IHCTPYMEHT, SIKHH MOKE CTBOPIOBATH Ta iIHTEPIPETYBATH MOBIIOMIICHHS, L0
BIJNIOBIAI0Th LIbOMY (hOpMaTy JaHUX, MOXKE MpaLoBaTU 3 OYyIb-SKUM CYMICHUM

IHCTPYMEHTOM HE3aJIe)KHO BiJ MOBHU peastizailii.

VY sikocTi Opokepy Oyio obpano RabbitMQ, Ha ocHoBi Open Telecom Platform, ta
Hanucanuii Ha MoBi Erlang, sk nBuryH 0a3u maHux ansi 30epiraHHsl MOBI1IOMIICHb
BUKOpHUCTOBYE Mnesia. Bin 1oBoui JIeTKu# 1151 OlaHyBaHHsI, JISTKOBAKHUN Y KOHTEKCTI

BUKOPHCTOBYBaHHS pecypciB 1 Mae 6araTopyHKI1OHAIBHUN THCTPYMEHTAPIH.

2.5 Orasg IHCTPYMeEHTIB BizyaJiizamii

J17i B3a€EMO/IiT KOpHCTyBaya 3 CUCTEMOIO HEOOX1THO PO3POOUTH KOPUCTYBALIbKHIA
iHTepdeiic. Y Bumaaky moBu Python € BuOip 3 1BOX HalO1IBIT MOMYJISPHUX BapiaHTIB —

Tkinter Ta PyQt.

PyQt, six 1 Tkinter — e HaOip IHCTPYMEHTIB JTsl BIKETIB rpadivHOTO iHTEpPEiicy
kopuctyBaua (GUI) [18]. Bonu o6uiBa 10BO1 CX0XK1 MK 00010, ale rpu nbomy PyQt
JIO3BOJIAE OUIBII TICHI 1HTerpamii 3 pi3HOMaHITHUMH JOJaTKaMH, a TaKOX Kparie
CTPYKTYpPOBaHy TOKYMEHTAIl0, Yepe3 M0 BiH 1 OyB OOpaHHWi y SKOCTI OCHOBHOTO
IHCTpYMEHTAapII0 JUIs peaiizailii KopucTyBalbkoro iHTepdericy. s peanizamii Oyio
BUKOpHCTaHO came PyQt 5 yepe3 1i cTaO1IbHICTh Ta OUIBILY MIATPUMKY CIIIBHOTOIO, HA

BIIMIHY BiJl HOBOi Bepcii PyQt 6.
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3 3ACOBU PO3POBKH

Jlnst po3poOKK aHOi MPOrpaMHOi cHcTeMH OyJI0 BUKOPHCTaHO OBOJI Oararto
CTOPOHHIX IHCTPYMEHTIB 1 CEpBICIB, a came pesiliiHy 0a3y ganux MariaDB Ha 6a3i
MySQL n1s 36epiranss npomMixkHoi iHpopMmariii Ta SQLite sik pezepBHyY 0a3y nanux. Jis
aZIMIHICTpYBaHHs 0a3u AaHUX OyB BHUKOpUCTaHUI Moy Adminer. Y sIKOCTI 3B’S3KY
M1 KOMIIOHEHTaMU CUCTEMHU OyB BUKOPHUCTAHUH MPOrpaMHUN OpOoKep MOBIAOMIICHb Ha
ocHoBl ctaHmapty AMQP — RabbitMQ. VYcsa cepBepHa 4YacTuHa BUKOPHCTOBYE
nporpaMHe 3a0e3NedyeHHs Ui aBTOMaTH3allil pO3ropTaHHs 1 KepyBaHHS MporpamMamu

Docker.

[IporpamHuii KOJ CHUCTEeMHM HamMCaHUM Ha MOBI mporpamyBaHHs Python y
cepenoBuii PyCharm. Helipona yactuHa BukopucToBye napy 6161ioTexk TensorFlow 1
Keras, 00poOka TekcTy mpoxomuTh dYepe3 O0i6mioTexky Stanza. KopuctyBambkuii
iHTEepdeiic HamucaHo 3 BUKOpUCTaHHAM (peiimBopky PyQt. st 3aBaHTa)KeHHS TaHUX

Oyna oOpana 6i06mioreka arXiv s Python.

3.1 biogaioreka arXiv ajasa Python

bibmioreka arXiv st BUCOKOPIBHEBOI MOBH IporpamyBaHHs Python sBiisie coboro
0a30By 010J110TeKy-00ropTKY /1 3anuTiB J10 arXiv API. Bona no3BoJisie KOpucTyBaTHCs
K 1 6a30BUM TOIITYKOM, TaK 1 CTBOPIOBATH CBOT KJIIEHTH JJIsI 3alIUTIB P13HOT YaCTOTH Ta
tuniB. L{g 0i16mioTeka niaTpuMye yci BCTAHOBJICHI JTIIMITH Ha BUBAaHTA)KCHHSA JIAaHUX 1 HE
nae cuctemu arXiv 3a0JOKyBaTH KOpPUCTyBada 3a HEMPaBOMipHE KOPHUCTYBaHHS il

pecypcami.
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3.2 biogaiorexka Stanza nuas Python

Stanza sBisie coOoro O10MOTEKy UIsi aHami3y OPUPOIHOI MOBU IJsI MOBU
nporpamyBanHsi Python. Bona MicTuTh iHCTpyMeHTapiil, 110 BHUKOPUCTOBYETHCS IS
NEepEeTBOPEHHS JIFOJICHKOI HATYypaIbHOT MOBH Y CIIMCKH PEYEHb Ta CIiB, IS JIeMaTH3aIlil
CNiB, BCTAHOBJICHHS YaCTUH MOBHU Ta MOP(OIOTiYHHUX O3HaK. TakoX MOXKJIHBE
BUKOPUCTAHHA 3aJ11 p0300py CHUHTAKCHYHOI CTPYKTYPH, MOBHHUX 3aJ€XKHOCTEH Ta
pO3ITi3HaBaHHS PI3HUX THUITIB IMEHOBAHMX CYTHOCTEH. biOioTeka Haae cBiit PyHKITIOHAT

JUTsl BUKOPUCTaHHS Ha Oisbie Hix 70 MOB.

Stanza cTBOpeHa Ha 0a3i BHCOKOTOYHUX KOMIIOHEHTIB HEHMPOHHOI MeEpeki Ha
ocHoB1 010mioteku PyTorch, siki 3a0e3neuyroTh e(deKTHBHE HaBUYaHHS Ta OLIHKY 3a
Bammumu BracHUMU aHOTOBaHMMM JaHUMH. biOjioTeka OTpuMae MaKCHUMAallbHY
MIBUJIKO/III0, SIKIIO 3alyCTHUTH NporpaMHe 3a0e3leyYeHHs 3 HEI Ha KOMITIoTepi 3

niarpumkoro GPU.

Kpim Toro, 6i6mioTeka Stanza Bkirodae iHTepdeiic MmoBu Python no makety Java
CoreNLP ta oTpruMae 3 HbOTO J€siKi 101aTKOBI (PyHKIIIT, Taki sIK BiAMOBIAHICTH MOBHUM

mabJIoHaMm.

3.3 bioaiorexa PyQtS nias Python

Jlns po3poOku iHTEpdelicy Oyna BukopucTaHa 6i6miorexka PyQt came 5 Bepcii.
PyQt — e 6i6mioTeka 3B’si3yBaHHs Ha Python HaGopy iHcTpyMeHTiB Qt 13 BIAKPUTHUM
BUXIJIHUM KOJIOM, SIKMM TakoX (YHKIIOHYe K KpocruarGopmuuii (GperdMBOpK s

po3poOku noaarkiB. Qt — momyngpHa tuargopma C++ mjig HamMcaHHS IMporpam 13
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rpadgiuyauM iHTEepdecoM UIsi BCIX OCHOBHUX HACTUIBHUX, OOUTHPHUX 1 BOYJIOBaHHX

matdopM (miarpumye Linux, Windows, MacOS, Android, 10S, Raspberry Pi To1o).

3.4 ORM sqlalchemy

SQLAIchemy siBnisie co60r0 610,110TEKY 3 BIAKPUTUM BUXITHUM KOJIOM, HalKcaHa
MOBOIO INporpamyBaHHs Python 1 sika BUKOPHUCTOBYETHCS JIsl poOOTH 3 0a3aMu JaHUX 1
o0'ekTHO-pesIiitHoro ix BigoOpakenns. Ile cmoci®0 BimoOpakeHHS 00'€KTHOT
apXiTeKTypH iHdopMaliifHOi cucTeMu Ha 0a3y maHux (a0o 1HIIMH €JIEMEHT CHUCTEMH)
pensaLiiHOTO XapakTtepy. Peamizaiisi Takoro BimoOpaskeHHSI BUKOPHCTOBYETHCS, CEPE.
1HIIIOTO, B Y BUIIAJKY, KOJM CTBOpPEHA cucTeMa 0a3yeThCsl Ha 00'€KTHO-OPI€EHTOBAHOMY
Miaxoai, a cucremMa 0a3 JaHUX TMpalroe Ha 3B's3kax. IcHye psg mpobiem 3
MPOIYyKTUBHICTIO, TOB’s3aHuMU 3 ORM, ane BHKOpHUCTaHHS TakKOro MIAXOAY JHa€

3aXMIIEHICTh Big Tak 3BaHUX SQL-1H’eKIiil.

3.5 CepenoBumre po3podxu PyCharm

PyCharm — oxna 3 navnonynsapuimux IDE nns moBu Python. Bona nosBosnsie
aHaJi3yBaTH KoOJ 1 MICTUTH rpadiyHuil HajaroJkyBad. BoHa Takox Hamae 3MOTy
KepyBaTH MOAYJIbHUMH T€CTaMU, IHTETPYBaTH MPOrpaMHe 3a0e3MeYeHHs 1151 KOHTPOIIIO
Bepci Ta MATpUMYE BeO-po3poOKy 3a jgomomororo Django Ta iHIIUX (PperMBOPKIB.
Po3poGnennii yecbkoro kommaniero JetBrains, me kpocmiargopmHe mnporpaMmHe

3abe3neyeHHs, ke npaioe Ha Windows, Mac OS X 1 GNU/Linux. Bin goctynnuii y
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npodeciitHiii Bepcii, BUMYIICHIN 3a BIACHOK JIIEH3IEI0, 1 y CHUIBHOMY BHJIaHHI,
BUMYILIEHOMY i JitieH3iero Apache. /[ po3poOku Oyia Bukoprctana rpodecioHaibHa

BepCisl.

3.6 Ilaardgopma konrTeiHepisauii Docker

Buxopucranmii y oMy mpoekti Docker — e mporpamua miatgopma 3 BiIKpUTHM
BUXIJIHUM KOJIOM, IIO peaii3ye BipTyali3allilo Ha piBHI onepaiiiiHoi cucremu. [lo cyTi,
Docker mnporonye aBTOMaTH30BaHI TMPOIECH PO3POOKH JIOJATKIB B 130JIbOBAHHUX
IpoCcTOpax KOpPUCTyBaua, 3BaHUX MPOTPAMHUMH KOHTeWHepamu. [Iporpamue
3a0€3MeUeHHS] BUKOPHUCTOBYE TEXHOJIOTIT siApa Linux, Taki sSIK KOHTPOJIbHI Tpymu Ta
NPOCTOPH IMEH sapa, Mmo0 MO3BOJUTH HE3aJIS)KHUM MPOrpaMHUM KOHTEWHEpam
mpamoBaTH B ONHIA 1 Ti jke omepamiiHid cucremi. lLle 103Boiisie YHUKHYTH
BUKOPHUCTAHHS JOJAaTKOBUX OOYHCIIOBAJIBHUX PECypcCiB, sKi MOTPIOHI BipTyasbHIM
MarmmHi. J[7s 3py4HOCTI KOH(irypaiis ychboro MpoeKkTy 3HaxoAuThes y (aiimi docker

compose, KU JO3BOJISIE MIIHIMATHA CUCTEMY OJIHIEI0 KOMAHOIO.

3.7 OC Windows 11

Windows 11 me octaTHs Ha MOMEHT CTBOPEHHSI MPOEKTY BepcCis omepariiHoi
cucremu Microsoft Windows, npeacraBiena 24 yepBHs 1 punyiieHa 05 sxoBtHs 2021

poky i1 € HactynmHukoM Windows 10. Came BoHa Oyia BUKOpPUCTaHa MPHU PO3pOOIl Ta
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Biaami cuctemu. KoxkeH 3 MOTyJTiB TaHOT CUCTEMHU Ma€ 3MOTY TIPAIlIOBATH HA ii OCHOBI

Ta BUKOHYBATH IMOCTABJICH] 3a/1a4l Y TOBHOMY 00CS31.
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4 OIIC NPOT'PAMHOI PEAJII3ALILL

4.1 ApxiTeKkTypa CHUCTEMH

Cucrema CKIIQIa€ThCsl 3 BOCbMU OCHOBHHUX KOMITOHEHTIB: MOJyJIb BUBAHTaKCHHS
nanux 3 0i0miorpadiunux mxepen (Extractor), Momynb momepenHb0i 0OpOOKH TEKCTIB
(Processor), Moayib KOHBepTaIlii TeKcTiB y popmar aiist HaBuanHs (Converter), MOAYJIb
HaBUYaHHs HeWpoHHOI Mepexi (Learner), aBToHOMHMIT MOy b 00poOKku TekcTiB (Unit),
MOJIYJh KEpPYyBaHHS 1 HArJsAay aBTOHOMHUMH MOJYJIssMH OOpoOku TekcTiB (Master),

iHTepdeiicu KopucTyBaya Ta aaMIHICTpaTOpa, a TAKOXK yC1 CEPBEPHI 3aCTOCYHKH.

Extract
xtractor Text DB

Processor

Converter |«

h 4

Neural
DataFrame > Learner > network
parameters

Google Colab

Pucynok 4.1 — Cxema 1mo4aTkoBoi 00poOKHU TEKCTIB
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Admin GUI

Y

Master
Y Y Y Y Y Y
Unit Unit Unit Unit Unit Unit
RabbitMQ
Text Response [«
A
Y A
Extractor User GUI

Pucynok 4.2 — 3aranpHa cxema poOoTH CUCTEMU
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Ha pucynky 4.1 ta pucynky 4.2 HaBeIeHI CXeMHU MMEPBUHHOT 0OPOOKU MacUBY
TEKCTIB Ta 3arajibHy cXeMy poOOTH CepBEPHOI YaCTHUHH, Ta ii 3B’SA30K 3 KIIEHTCHKHUMHU

3aCTOCYHKaMH.

4.2 lonaTok gocrymy A0 0a3u JaHUX

Ileit momaTtok Bimirpae KJIOUYOBY pOJib y KOMIUIEKCHIM cucTeMi Kiacudikariii
HAyKOBHX TEKCTOBHX MAacHUBIB 3a mnapamerpamu. Came uepe3 IOMOMOTOI0 HBOTO
BUKOHYETHCS T’ €AHAHHS O 00OpaHOTO TUIy 0a3u JaHUX, BUKOHYIOThCS YHIBEpCAIbHI
Ta cietudiuni 3anuty. s yHidikarii Ta moyermeHHs BIPOBaKEHHs 1HIIUX TUIIIB 06a3
JI0 CHCTEMH BUKOPHUCTOBYEThCsS OarbkiBChkuii kiac ConnectDB, namaakum sikoro i
MICTAThH crienrdiuHl IHCTPYKINT MIOA0 OKpeMHUX BHUIIQJIKIB 0a3 gaHuX. 3a yHidiKalliio

caMoro 3B’sI3Ky MK 00’ ekTamu 0a3 BiamoBigae 6i6mioreka sqlalchemy [19].

Tabnuii 6a3u JaHUX CTBOPIOIOTHCS a00 BIAHOBIIOIOTHCA Yepe3 TexHojoriio ORM
3a JOTIOMOTOI0 TPEJCTABJICHHA iX CTPYKTypu depe3 kiacu. KokHa 3 TaOmuipb Mae
HaCHiyBaTH 11 Ui BKJIIOUYEHHs y Oaszy ganux. [lons tabmuiupb BiHoOpaxkaroThCs yepes
nosisi kiaciB Tuimy Column, sikuif cam Mo co01 TakoX MOXe MaTH Pi3HI TUIH, Takl K
Integer, Float, String Ta Boolean. 3B’s13ku Mixk TaOJUIISIMU TaKOXK MPEICTABIISIIOTHCS Y
BUTJIAJII TOJIIB KJaciB Tumy relationship, 3 BkazaHHAM KJacy 70 SIKOTO Ma€ BECTH 3B'A30K.
Hanpuxknan, mone relationship(‘Authors') 3agae BimoBIIHUIM 3B'SI30K TaOIUIII TOTOYHOTO

KJacy 1o kiacy Authors (Ha3Ba Kiiacy MUIIETHCS SIK PSIOK).
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Categories

-id: Column(Integer)
- entry_id: Column(String)
- category: Column(Integer)

- entry_id: Column(String)

- title: Column(String)

- summary: Column(String)

- children_base_authors: relationship

- children_base_categories: relationship
- children_base_val_categories:
relationship

-id: Column(Integer)
- entry_id: Column(String)
- author: Column(String)

Baselist

- id: Column(Integer)
- base_category: Column(String)
- children_base: relationship

M BaseBase

GeneralCatList

- category: Column(String)
- description: Column(Integer)
-id: Column(Integer)

ValCategories

-id: Column(Integer)

- entry_id: Column(String)
- category_base: Column(String)
- category_pred: Column(String)

ConnectDB

- base: Base

- base_name: str
+ start_db()

+ insert()

+ get_all()

LocalConnectDB

+ start_db()

ExternalConnectDB

+ start_db()

- metric: Column(String)
- value: Column(Float)

- id: Column(Integer)

- base_id: Column(Integer)

- category: Column(String)

- description: Column(String)

Pucynox 4.3 — Jliarpama kjaciB J0o1aTKy JOCTYITY 10 0a3u JaHUX

39



£ val categories
1% entry id
¥= category_base
I3 category pred

FH base_articles
.ﬂ entry_id
B title

I summary

B base authors
35 entry id
3 author
Hid

EH base categories
IR entry id

'3'-5 category

Bid

entry_id
B val_result

33 value

2% metric

R cat_list A cat_base

B cat_list_general

35 base_id I3 base_category
.‘5 category =
7 descrint; 33 category gid
+F description

= 53 description
Rid

1Rid

Pucynok 4.4 — Jliarpama 0a3u gaHux

Sk 1 kjacu, O HANPSMY BIJMOBIIAIOTH 3a 3B’S30K 3 0a3aMM JaHUX, TaK 1 KJacH,

10 BiIMIOBIJIAIOTh 32 CTBOPEHHS TaOIMIlh MTPEJCTABIICH] HA PUCYHKY 4.3.

4.3 MoayJ,ib BUBAaHTAKEHHS JaHUX 3 0i01iorpadgivyHux 1Kepelt

Monynb BUBaHTaXEHHS JaHUX 3 010J10rpadiuyHUX JKEpesl MOBHICTIO OXOILIIOE
IpoIleC 3amuTy, 3aBaHTAKECHHS 1 Tepenadyl Ha 30epiraHHs TEKCTOBHX MACHBIB 3
MOTEHIIIHHO BEIHMKOi KUTBKOCTI JDKEpEeN, SIKi ISl I[bOTO MarTh BUKOPHCTOBYBATH
inTepdetic Loader. Ha MomenT pearizariii mpoekty OyB po3pOoOJICHHIA JTUIIIE KJIAC 3aIATY
JaHUX 3 cepBicy arXiv yepe3 HOro JOCTATHICTH Ta MOBHY BIAMOBIIHICTh BCTAHOBICHUM

KPUTEPISM.
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3aBaHTa)KEHHSI MOK€ BiIOyBaTHUCh y Oyab-iKy 0a3y JaHUX, IO HACTIAye Kjac

ConnectDB, a came y nokansny (SQLite) uu 30BHiHIO (MariaDB) 6a3y nanux.

BuBaHTa)keHI TEKCTH aBTOMATUYHO PO3MOIIISIOTBCS IO TPHOM TaOJHUISM 3
3B’sI3KOM 4Yepe3 entry id, a came mo TaOmwili TEKCTIiB, TAaOJWIl aBTOPIB 1 TaOIHII

KaTeropiu.

3anuT JaHUX Yepe3 BIAMOBIAHY O1010TEKY NPOXOAUTH Yepe3 aHaJIOTIYHUN
dbopmar 3anuty, Sk 1 yepe3 arXiv APIL. 3a momomoror mpedikciB MOkKHA OTpUMAaTH

pe3yabTaTH Mo:

— ti — 3aroJI0BoK,

- au — ABTOp,

— abs — AHoTarns,

— co — Komenrap,

— jr — [Mocunanus Ha )XypHa,

— cat — Kareropis,

— rn — Homep 3BiTY,

— id — Id (3aMiCTh ITLOTO BUKOPUCTOBYEThHCS CIHCOK 1d_list),
— all — Bce Bumeckasane.

Hampukian “all:electron” um “cat:cs.DC”. Takum unHOM OyJ10 BUBAaHTaXXEHO YCi

TEKCTH 3 0a3u HA MOTOYHUI MOMEHT Yacy.
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- loader: iLoader

- data: dict
- cat_list: list
epde - cat_id_dict: dict

e - db: ConnectDB

+ run()

+ load()

+ result_processin
+load() B =l el

k

+ unpack() + append_loader()

+ append_author()

+ append_category()

+ data_reset()

+ check_category()

+ check_categories_bulk()

ArxivLoader

- client: arxiv.Client
- __sort_methods: dict

+ load_stream()

+ load()

+ setup_client()

+ query()

+ unpack()

+ general_category()

Pucynok 4.5 — Jliarpama Kj1aciB MOJIyJII0 BUBAHTOKEHHS JaHUX 3 010110rpadiaHmx

IDKepen

Ha pucynky 4.5 HaBeneHa pgiarpamMa KiaciB 'y OOMEKEHOMY BHIJISIL IS

PO3IIIAHYTOIO BUIIIC MOAYJIA CUCTEMMU.

3a pomnomororo iHTepdeicy peanizyeThCsi yHIBEpCalbHE MIIKIIOUECHHS PI3HUX
JUKEpesl HAYyKOBUX TEKCTOBHUX AAHUX JJIS MOAAJIBIIOT MEPBUHHOI 00pOOKH, 30epiraHHs Ta

HaBYaHHS HEUPOHHOT MEpPEexKi.
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4.4 MoayJb nonepeaHboi 00po0OKH TEKCTIB

Monyns momnepenHboi 0OpOOKM TEKCTIB 1€ BIIHOCHO Majuil MOMYJb, SKHMA
CTBOPIOE TMaWIUIaiiH OOpOOKM TEKCTy, TOOTO MOCIHIJOBHICTh 3a SKOK (PYHKIII€O

BUKOHYIOTH JIii HaJl TEKCTOBOIO 1H(OpPMAILII€I0 O/THA 33 OJHUM.

BignoBigHo Moaynb 6e3nocepeinbo 00poOku TekcTy (Processor) ckiamaerbes 3
nBox kiaciB, TextCleaner Ta TextPreprocessor. [Tepmmuii, TextCleaner, oumninae TEKCT Bix
ycCi€i 3aliBOi CUMBOJIBHOT 1H(OpMaIIii, IPOBOAUTH 0a30BE CIPOIICHHS CJIIB IO CIOBHHKY,
Hanpukiaz could've — could have, aren't — are not, ain't — is not, couldn't — could not,
'cause — because, can't — cannot, BUIpaBJisi€ MIOMUJIKA Y HaTMCaHH1, Taki sk colour — color,
travelling — traveling, theatre — theater, centre — center, favourite — favorite, counselling
— counseling 1 MPOBOIUTS 1HIIY MIATOTOBKY 3371 MEepeiadl HaCTyITHOMY eTamy oOpoOKu

TEKCTYy MaKCUMaJbHO OYMILICH] Ta 3HEIIYMJIEHI BX1/IH1 JaHi.

[Ticas mporo eramy OYMINEHHWH TEKCT TepemaeThes y TextPreprocessor, ae BiH
MIPOXOJUTh TOKEHI3allll0 JiemMaTu3allio dyepes 010mioreky Stanza [20], Ta BuUaIeHHS
cTor-ciiB uepes ix 30ipauK y 610moreni NLTK [14]. Ile qoBoJ11 MOBUTEHAI TPOTIEC, IKUI
MOXKe 3aliMaTH TIXKHI poOOYOro dacy, TOMY /I 3MEHIICHHS YacOBHUX pPaMOK
pexomennyetbest BukopuctoByBatu GPU, y Bumagky ganoro mpoekty — Tesla P100

16GB.

Tak six HelipoHHa Mojzenb, MO Oyna BUKOPHCTaHA, HE MOTpedye 30epekeHHS
KOHTEKCTHOI 1H(opMaIlli mpo pedyeHHs, OpHTiHaibHI (HOPMU CIIIB 4YM CHEIlaIbHI
CHUMBOJIbHI TO3HAYKU — Takuil (opMar 0OpOOKH € MOUITbHUM. AJie /Ui 1HIIUX THUIIIB
HEHPOHHUX MEpPEeX BiH MOXKE HE MiIXOAWTH, TOMY 3aBXKIU € MOXJIUBICTh 3MIHIOBaTH
napamMeTpu 0OpOOKH KOXKHOTO 3 JIBOX MOJYJIIB, BUIAJSATHA YM JOJABATH IHIII ITyHKTH

00poOKwu.
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TextCleaner

- contraction_mapping: dict
- punct: list

- punct_mapping: dict

- mispell_dict: dict

+ __remove_formula()

+ _ clean_text()

+ __clean_contractionsl()
+ __ clean_special_chars()
+
+
+

Processor

__correct_spelling()
__remove_space()
text_clearing_pipeline()

- prc: TextPreprocessor <>
- clr: TextCleaner

+ process_text()

TextPreprocessor

- min_len: int

- max_word_len: int
- custom_stoplist: list
- garbage: list

+ lemmatize()

Pucynoxk 4.6 — Jliarpama kjaciB MOJyJIIO MOTIEPEIHBbOI 0OPOOKH TEKCTIB

[le#i Momynb BHKOPHUCTOBYETHCS K 1 JAJSl MIJTOTOBKUA TEKCTIB 10 (opmary,

HEOOX1THOTO /1T HABUAHHS, TaK 1 MPU aHaI31 TEKCTIB y pealbHOMY Yaci.

4.5 Moayab KOHBepTalil TeKCTiB y GopMaT it HABYAHHA

J171s KOHBepTalli TeKCTIB y (popmar /171t HaBYaHHS BUKOPUCTOBY€ETHCS BIATIOBITHUI

MOAyJib. BiH 3a JOMOMOrorw MOJYJIIO MOMEPEIHbOI OOpPOOKH TEKCTIB Ta 010J10TEKH
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pandas KoHBepTye TeKCTH Yy BiamoBimamii ¢opmar DataFrame, sxuii micns

BIJIBAHTAXYETHCA Y (haill.

VY iCHYIOUMX TeXHIYHUX 0OMEKEHHSX KOHBEPTAIlisl TEKCTIB BUKOHYETHCS Y CEPBICi

Google Colab, y dhopmari Jupyter Notebook.

4.6 MoayJyib HAaBYAHHS HEHPOHHOI Mepe:xKi

Jlauuii MOAYyJb BUKOPHCTOBYETHCS NJIsi HABYaHHS HEMPOHHOI MEpEki Ta ICHYE
JIUIIIE B JIHIHHOMY BHUTJISAI KOMaH/I, sIKI TTOCHIIOBHO BUKOHYIOThCA, Jupyter Notebook.
3a nonomoroto 616miotex TensorFlow 1 Keras BinOyBaeThcsi came HaBYaHHS, 010110TEKH
sklearn, matplotlib, pandas Ta numpy BUKOHYIOTH HOnOMIXKHI yHKIIT. Y I[bOMY MOy

3aKJIaJIa€ThCs apXITEKTypa HEMPOHHOI MEPEXKi, a came:

— TextVectorization — map ajsi BeKTOopu3allli TEKCTy, KM Ha BXIiJl OTPUMYE
TEKCTOBI JdaHl (HaOip CJiB), 1 HAa BHUXIJA BIJAa€ BEKTOP AAaHOTO TEKCTY.
HaBuaeTbcst okpeMo BiJ] IHIINX IapiB HEHPOHHOI MEpexXi Ha yCiX TeKcTax. Mae
MPOXOJIMTH NEPEHABYAHHS MIPU 10JJaBaHHI HOBUX MOKJIMBUX CIIIB.

— Ilepumii 3axoBaHWN WIUIBHO-TIOB’si3aHui 1map 3 1024 HeiipoHamu, AKHii
3aCTOCOBY€E (DYHKIIIFO aKTUBAIIll BUMIPAMIICHOT JiHiMHOT ogunHuIl (ReLU).

— Jpyruifi 3axoBaHUW IIUIBHO-TIOB’sI3aHWil miap 3 512 HelipoHamu, SIKUM
3actocoBye RelLU.

— Tperiii 3axoBaHMM WIUIBHO-TIOB’SI3aHMM 1map 3 512 HelipoHaMu, SIKHM
3actocoBye RelLU.

— YerBepTuil 3aXx0OBaHUM UIUIBHO-TIOB’sI3aHUN map 3 512 HelipoHaMmu, SKHii

3actocoBye ReLU.
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— OcrTanHiii map, KUIbKICTh BUXO/IIB, Y IKOMY PiBHa KUJIBKOCTI HEOOX1IHUX HAM
KaTeropiid. 3HaueHHsI KOXKHOTO BUXO/y BIJINMOBIAA€ KOXKHIA BIPOT1IHOCTI TOTO,
[0 TEKCT BIIHOCUTHLCA 0 11i€i Kareropii. Sk GyHKI0 aKTUBAIlii 3aCTOCOBYE

CUTMOBUIHY (DYHKIIIIO.

Nonlinearities
| | I I I 1 | 1

— Softplus
4 - — Rectifier

Pucynok 4.7 — I'padix aktusaiii ReLU

Burmsan ¢ynkuii ReLU moxkna 6aunté Ha pucyHky 4.6. HaBuanHs rnmuOGoxux
HEHPOHHUX MepeX Oyll0 HEMOXJIMBHUM 3 BUKOPHUCTAHHSM CUTMOBHIHUX (DYHKIIIHA
axtuBarlii. Came ReLU cnipusiyia HaBUaHHIO TIIMOIINX MEPEXK, 1 3 TUX TP BOHA 3arajibHO
BUKOPHMCTOBY€EThCA K (DYHKIIIO aKTHMBaIlii s NMpUXoBaHMX mmiapis. Ii mepesara Haj

CUTMOBHUJIHUMHU (YHKIIISIMA TIOJISTa€E y 3MEHIIEHHI KUIBKOCTI 4acy il HaBYaHHS,
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CKJIQJTHOCTI y TIepEeHACHYeH], IHIIIUMH CJIOBaMHU, K TUTbKU CHTMOBH/THA YaCTUHA JIOCATAE
JiBOro abo mpaBoro IiaTo, Maixke 0e3riy3/10 3A1MCHIOBATU 3BOPOTHUN MPOXiT yepes
HEl, OCKUTbKY 3HaYeHHS MOXiaHO1 myxe Onm3bka 10 0, ReLU macudayeThcs e 1o,
KoM BX1aHUM curnan menine 0. | HaBiTh 116 HACUUEHHS MOXHA YCYHYTH 32 JOTIOMOT OO
HemabHuX RelLU. s myke rimmOOKMX Mepek HAaCUUYEHHs MEPEIIKo/Kae HaBUYaHHIO,
tomy ReLU 3abe3neuye rapHy ajlbTE€pHATHUBY, a TAaKOX NPU CTAHAAPTHINA aKTUBALii
I'PaJIIEHT CUTMOIIM CTAHOBUTB JIesiKy yacTKy Big 0 1o 1. ko y Bac 6araro miapiB, BOHU
MHO’KaThCS 1 MOXKYTb JaTH 3arajbHUI rPall€HT, AKUI € eKCIIOHEHIIAIbHO MaJIUM, TOMY
KOXXEH KPOK TPaJIEHTHOTO CIYCKYy CTBOPIOBAaTUME JIMIE HEBEJIMKa 3MiHA Bar, IO

MPU3BOJAUTH JI0 MOBUIBHOI KOHBEPIreHIlii (MpobieMa 3HUKaI4doro TpajlieHTa).

3 BOTO MU OTPUMAEMO, 10 MOJEIh, HaBYEHA 3a aonoMoror RelU, mBuako
CXOAMTBCS 1, OTXKEe, 3aiimMae HaOaraTo MEHIIE 4Yacy IIOpPIBHAHO 3 MOJEISIMH,
HAaTPEHOBAaHMMH HAa CUTMOBHJIHUX (YHKIISIX 1 MPOIYKTUBHICTH MOJIENI 3HAYHO Kpalla

IpU HaBUaHHI 3a Jonomororw RelLU.

JI1s HaBYaHHS TEKCTOBUM MacuB MOAUIIEThCS Ha 80% TEKCTIB HA HABYAHHS,
10% TekctiB mysi mepeBipku HaB4yaHHsA 1 10% TekcTiB juis Bamigarii. TekcTtu s
nepeBipku OepyTh y4acTh Y HaBUaHHI, Ha BIIMIHY B1J] IOBHICTIO HE3HAHOMUX TEKCTIB JIJIS
BaJIiaItli, mo poOuTh MpoIiec Baiaalli J0BOIl TOYHUM. AJie Yepe3 HasBHICTh JEKIIBKOX
KaTeropii y OJHOMY TEKCTI Ta BEJIMKOI PI3HHUIICKD MIX iX MPEJACTaBICHICTIO MU HE
MO’KEMO JOMOMOITH PO3MOAUTUTH Il KaTeropii Ha pIBHUX B yCIX TPOX YAaCTHHAX, TOMY
MOXJIMBI MaJIOWMOBIPHI CHUTYyallli KOJIM SKICTh HaBYaHHS HaIpsMy 3aJIeKUTh BiJ
BUIMAJKOBOIO TMPOIECY PO3MOJAUICHHS, M0 OYJIO MOJ0JaHO JEKIJIbKOMa 1TepallisiMu

PO3MOIIICHHS 1 MOPIBHSIHHSIM PE3yJIbTaTIB.

HaBuanus BimOyBasoch y 10 emox, KoXKHa 3 SKUX JEMOHCTpyBaja Kparii

pe3yJIbTaTH Ha TEKCTaxX JIsl IEPEBIPKH, ajie TPl pe3yaIbTaTh Ha TeKCTax JJIs Baidigalli.

VY saxocti ¢yHKuii BTpar Oyjo BUKOpHCTaHa OiHapHa KpoceHTporis. biHapHa
KPOCEHTpOIIiA — 1€ (YHKI[Sl BTpaT, SKa BUKOPUCTOBYETHCS y 3aBIAHHIX ABIHKOBOI

kinacudikarii. [le 3aBmanns, ki BIIMOBIAI0OTh HA 3alIUTAHHS JIUIIIE 3 IBOMA BapiaHTaMH

47



(tak un Hi, A un b, 0 um 1, miBopyuy um mpaBopyu). Ha kinbka He3aneKHUX TaKUX
3alMTaHb MOXHA BIJIMOBICTH OJHOYACHO, SIK Yy Kjacu@ikailii 3 KiJbkoMa MiTKaMH a0o B

O1HapHIM cerMeHTalii 300pakeHb, 10 1 0yJI0 BUKOPUCTAHO.

dopmalibHO 1151 BTpaTa JOPIBHIOE CEPEIHROMY BTPAT KaTEropiitHOI KPOCEHTPOIii

JJIs1 0aratbox 3aBaHb 3 I1BOMaA KaTeI‘Opi}IMI/I.

VY saxocTi onTuMizaTopa OyB 00paHuit anroput™ Anama. OntuMizailis Agama — 11e
METOJ] CTOXaCTUYHOTO TPaJI€HTHOTO CHYCKY, KWW 0a3yeThCs HAa aJanTHUBHIN OIlIHII
MOMEHTIB TEpIIOr0o Ta APYroro MOpSAKy. 3a maHuMHu [22] meton “eeKTUBHUN Yy
O0OYMCIIIOBAJILHOMY  BIJHOIIEHHI, MMOTpedye Majoi mam’sTi, I1HBapiaHTHHH [0
JlarOHaJIbHOTO MacmTaOyBaHHS TPaJieHTIB 1 qo0pe MIAXOAWUTH Uil 3ajad, [Ki €
BEJIMKUMU 3 TOYKU 30pYy JaHHX/MapameTpiB”’, 110 IMOBHICTHIO BIJNOBiAaE MOTpedam

MOTOYHOI'0 MPOEKTY 1Mo Kiacudikallii HayKOBUX TEKCTOBUX MAaCHBIB.

Train and Validation loss Over Epochs

— 055

0.14 1 val_loss

0.12 4
010 1

0.08 1

loss

|
0.04 4

002 1

0.00 1

Epochs

Pucynok 4.8 — I'padix mopiBHAHHS (QyHKIIIT BTpaT sl TEKCTIB MEPEBIPKU Ta BaJliJaIlil
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Train and Validation categorical accuracy Over Epochs
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Pucynox 4.9 — I'padik mopiBHSIHHS TOYHOCTI JIJIsl TEKCTIB MEPEBIPKHU Ta BaIiIaIlii

Ha pucynky 4.8 ta pucynky 4.9 HaBeleHI Bi3yalTi30BaHI METPUKH HaBYaHHS
HEHUPOHOI Mepexi. 3a JOMOMOTOI0 HUX MOXHA 00paTh ONTHUMAaIbHUI eTarl HaBYaHHS,

SKHH Kpallle 3a IHIIUX CIPABIISIETHCS 3 IOCTABJICHOO 3a]1a4€lO.

4.7 ABTOHOMHHMI MOIYJ1b 00POOKM TEKCTiB

ABTOHOMHHUN MOAYJh OOpPOOKH TEKCTIB € 0a30BOI0 OJWHUIICID) KOMIUICKCHOI
CHCTEMH, sIKa cama 1o co0i Moke 00po0saTH nanH1. BiH ckiianaeTbes 3 MO0 00pOOKH
TEKCTIB, MOJIeJIl HEHPOHHOT Mepex1 Ta MiJ’ €THAHUMN JI0 CUCTEMHU KOMYHIKAIIli 3 1HIIUMHU
komnonentamu RabbitMQ. Ilpu crtapTi uepe3 mapameTpu KOMaHIHOI CTPIYKU ICHYE

MOXJIMBICTh BKa3yBaTH Ha3By 4epr, 3 SKOi BiH Oyje OpaTtu TeKCTU Ha 00pOOKyY, Ta y SKY
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BiH OyJe HajaBaTH pe3yJbTaTH. Big LBbOrO TaKOX 3aJIEXKUTh AJITOPUTM POOOTH 3

METaJIaHUMHU, SIK1 HAJXOIATh Pa30M 3 TEKCTOM.

PoGoTa Momynto omupaeThCs Ha TOCTIHHE OINUTYBaHHS YepPrd OTPUMAaHHA 1
peakimiro on message() Ha KOoxkHe moBimomieHHs. [locTiifHE — OnMUTyBaHHS
BCTAHOBIIOEThCA 010710TeKOI0 pika, Ta MOIATPUMYETHCS 3a JOMOMOIOK CHUTHATIB

JKUTTEIISUILHOCTI.

- channel: Channel

- config: ConfigMaster

+ send_result()
+ respond()
+ respond_queue()
+ respond_validate()
+send_log()

\

TextCleaner

- contraction_mapping: dict

-

Pucynok 4.10 — Jliarpama kiaciB aBTOHOMHOT'O MOy 0 0OpOOKH TEKCTiB

- response_queue: str

- config: ConfigMaster

- config_unit: ConfigUnit

- sender: Sender

- text_cleaner: TextCleaner

- text_preprocessor: TextPreprocessor
- model: Model

- punct: list
- punct_mapping: dict
- mispell_dict: dict

+ main()

+ pipeline()

+ on_message()
+ init_pika()

+ log()

<<Interface>>

Model

+ __remove_formula()

+ _ clean_text()

+ __clean_contractionsl()
+ _ clean_special_chars()
+ _ correct_spelling()

+ __remove_space()

+ text_clearing_pipeline()

TextPreprocessor

-min_len: int

+ score_text()

KerasModel

- model: *Model
- model_path: str
- labels_path: str

+ load_model()
+ load_labels()
+ score_text()

- max_word_len: int
- custom_stoplist: list
- garbage: list

+ lemmatize()




VYci BiAmoBifl, SKI HaACWUJIAIOTHCS, WAYTh 4yepe3 kimac Sender came JUisl I[bOTO

MO/TYJIIO.

[TinTpumyeTbcst poboTa 3 OYIb-IKUMH HEMPOHHUMH MOJICIIIMU uepe3 iHTepderic

Model.

4.8 Monaysqb KepyBaHHSl Ta HAIJSAAY ABTOHOMHHMH MOJYJISIMH

00pOOKM TEeKCTIB

[e#t MOySTb € OCHOBHOIO OJMHUIICIO aIMiHICTPYBAaHHSI CUCTEMH, sKa 3’ €HaHA 3
iHTepdeiicoMm aaMiHICTpaTOpa, BUKOHYE HOTO KOMaHJU Ta 3BITY€E MPO MOTOYHUM CTaH
poOOTH KOXKHOT 3 YaCTHH CHUCTEMH 3a JOMOMOIOI0 CHUCTEeMH KOMYHIKAIlii 3 IHIIUMHU

kommoHeHTaMu RabbitMQ.

Jlns cBo€i poboTu BiH moTpedye pomomixkaui moayiab Clock, skuii mpaifroe sik
TAKTOBUH T€HEPATOP 1 BCTAHOBIIIOE YACTOTY OHOBIIEHHS 1H(pOpMaIlii. Y HassBHUX yMOBax

ONTUMAaJbHa YaCTOTa — OHOBJIICHHS pa3 y 2 CEKyH/IH.
Bin Bukonye Taki QpyHKIIii, SIK:

— MOHITOPUHT 3aBaHTaKEHHS MPOIIecOpa KOKHHUM 3 FOHITIB.

— MOoHITOpUHT 3aBaHTa)KEHHS TIaM’SIT1 KOKHUM 3 IOHITIB.

— MOHITOPUHT CTaHy KOXHOTO 3 IOHITIB.

— Ilepe3aBanTa)keHHs IOHITIB, aBTOMATUYHE Ta 3a 3aIIUTOM.

— Tlay3a Ta BiTHOBJICHHS pOOOTH IOHITIB 32 3aITUTOM.

— 3miHa yepru OHOBJICHHA Yepe3 MapaMeTpy KOMaHIHOT CTPIUKH 32 3alTUTOM.
— 3miHa yepru OHOBJICHHA Yepe3 MapaMeTpy KOMaHIHOT CTPIUKH 32 3alTUTOM.

— JlomaBaHHS 1 BUAAJICHHS IOHITIB 3a 3aIIHTOM.
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- config: ConfigMaster

+ init_pika()

+ start()

+ update()

+ clear_queue()

- channel: Channel

- config: ConfigMaster NeuralMaster

+ send_result()

+ update_processes_push()
+ queue_statuses_push()

+ send_log()

- sleep_time: int

- procs: list

- clock_proc: Clock

- freeze_status: list

- queue_status: list

- config: ConfigMaster
- sender: Sender

+ prepare()

+ run()

+ on_message()

+ change_queue()

+ add_unit()

+ remove_unit()

+ update_processes()
+ send_queue_statuses()
+ freeze_process()

+ reload_process()

+ full_cpu_usage()

+ full_mem_usage()
+ process_clock()

+ process_unit()

+ process_reload()

+ get_queue_size()

+ clear_queue()

+ log()

Pucynoxk 4.11 — Jliarpama kiaciB MOJTyJisl KEpyBaHHS 1 HArJIsiTy aBTOHOMHUMU

MOJTYJISIMU 0OpOOKU TEKCTIB



Ha pucynky 4.11 naBeaena aiarpama KjaciB AJisi PO3IJISTHYTOTO BHINE MOJIYJIS

CHCTECMMU.

4.9 KopucryBanbKi inTepgeiicu

YCchOro cHUCTEMOIO IependadyeHo JBa THUIH KOPHUCTYBAIbKOro iHTepdeiicy:
iHTepdeiic aaminicTpaTopa Ta ananmiTuka. OOuaBa HamMcaHi 3a JOMoMOror (GppeiiMmBopKa

PyQt Bepcii 5.

IaTepdeiic aqminicTpaTopa NIATPUMYIOTh TPH MMOTOKU OHOBJICHHS 1HTEpEHCY, SKi

3a0uparoTh 1HPOPMAIIiIO PO CTaH IOHITIB, IPO CTaH Yepr 1 JIOT poOOTH Ta OOPOOKH.

[aTepdeiic kopucTyBaya MiATPUMY€E OIUH TMOTIK, KU BUKOHY€E OOUMCICHHS Ta

OHOBITIOE 1H(pOPMAIIiFO Y 0a3i TaHuX.
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- channel: Channel
- config: ConfigMaster

+ send_result()

+ update_processes_push()
+ queue_statuses_push()
+send_log()

Window

- threadpool: QThreadPool

- units: list

- units_paused: list

- units_pause_buttons: list

- units_cpu: list

- units_mem: list

- units_ab: list

- absolute_signal: pyqtSignal

- count_signal: pyqtSignal

- queue_type_change_signal: pyqtSignal
- queue_display_top_limit: int

- config: ConfigMaster

- updater_resources: ResourceUpdater
- updater_queue: QueueUpdater

- updater_log: LogUpdater

- sender: Sender

+init_pika()

+ setup()

+ setup_thread_resources()
+ setup_thread_queues()
+setup_thread_log()

+ set_progressbar()

+ plot_queue()

+ set_log()

+ setup_buttons_units()
+ setup_settings_units()
+ setup_settings_queue()
+ ds_abs_clicked()
+ds_rel_clicked()

+ queue_type_set()

+ add_unit()

+ remove_unit()

+ ab_update()

+ set_freeze()

+ set_queue()

+ pause_press()

+ reload_press()

+ update_units()

+ check_unit_button()

QMainWindow

Ui_MainWindow

ogUpdater

- signals: Signals

- log_lim:int

- log_text: list

- config: ConfigMaster

+ on_message()
+ init_pika()

+ prepare()
+run()

+ clear_queue()

eueUpdater

- signals: Signals

- plot_type: int

- plot_lim: int

- plot_data_global_size: list

- plot_data_local_size: list

- plot_data_master_manage_size: list
- config: ConfigMaster

+on_message()
+init_pika()

+ plot()

+ set_plot_type()
+ prepare()
+run()

+ clear_queue()

ResourceUpdater

- signals: Signals

- cpu_signals: list

- mem_signals: list

- que_signals: list

- count: int

- config: ConfigMaster

QRunnable

- log_signal: pyqtSignal

- type_signal: pyqtSignal
- result_signal: pyqtSignal

+on_message()
+init_pika()

+ setup_signals()
+ set_absolute()
+ set_count()

+ prepare()
+run()

+ clear_queue()

gnals

- absolute_signal: pyqtSignal
- count_signal: pyqtSignal

- cpu_signal_*: pyqtSignal

- mem_signal_*: pyqtSignal
-que_signal_*: pyqtSignal

Pucynox 4.12 — Jliarpama kmaciB iHTepdeiicy aaMinicTpaTopa
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- channel: Channel

- config: ConfigMaster

+ send_result()
+ update_processes_push()
+ queue_statuses_push()

QMainWindow

Ui_MainWindow

+ send_log()

- threadpool: QThreadPool
- pause_signal: pyqgtSignal
- labels_dict: dict

- config: ConfigMaster

- config_db: ConfigUnit

- db: ConnectDB

- sender: Sender

+ setup()

- db: ConnectDB

- config: ConfigMaster

+ setup_buttons()

+get_cat_len()
+ get_all_data()
+ run()

+ write()

+ keyPressEvent()
+ update_table()

+ send_text()

+ send_text_file()

+ calculate_scores()
+ view_scores()

+ open_dialog()

+ get_labels_dict()
+ init_pika()

QRunnable

- header_data: list

+ headerData()
+ columnCount()
+ rowCount()

+ data()

QAbstractTableModel

Pucynox 4.13 — Jliarpama kiaciB inTepdeiicy KopuctyBada

Yepe3 ocobmmBocti pobotn PyQt HEoOximHO Oyno CTBOPUTH KiacH-HAIIAIKH
QRunnable gy 36epiranHs curHaiiB, Kl MOXKYTh OyTH 1HIL1aJI130BaH] JIMIIE TIPU CTAPTI

IPOrPAMH.
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s BimoOpaxeHHsT TaOJMI Yy KOPHCTyBalbKOMy iHTep(erici OyB CTBOpEHHIt

HaIla 0K 0a30BOro Kijacy Moje TabJIuIIl.
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5 POBOTA KOPUCTYBAYA 3 ITPOI'PAMHOIO
CUCTEMOIO

s Toro mo0 mporpaMHHU MPOIYKT MPAIIOBAB HAJIEKHHUM UYWHOM HEOOXITHO

JOTPUMYBATHUCSI OCHOBHMX BHUMOT MPU THCTANAIII Ta MpUHMATH pPEeKOMEHAAIlli 010

KOPUCTYBAHHA JOJaTKaMH.

5.1 KepiBHUUTBO 3 BCTAHOBJIEHHS CUCTEMU

Jist  aBTOMaTu3ailii pO3ropTaHHS CEPBEPHOI YACTUHU BUKOPUCTOBYETHCS

iHcTpymenTapiii Docker, a came Docker Compose. Compose 11€ iHCTpYMEHT JJIs 3aITyCKY

OararokonTeiiHepHux  cucteM Docker. 3a  gomomororo  Compose  MOXHa

BUKOpHUCTOBYBaTH (aiin YAML nnst HanmamryBaHHS CITy>k0, MOTIM 3a TOIIOMOTOI0 OJHI€T

KOMaH/IM 3aIlyCKalOThCs YCI CIIy»KOu 31 cBO€i koHPiryparii. Compose mpairoe B ycix

BUIIAJIKaX: MiJI0OTOBKA, pO3po0Ka, TECTYBaHHS.

J1J1st po3ropTaHHs cepBEpPHOi YaCTUHU HEOOX1THO 31MCHUTH TaKe:

)]
2)
3)
4)

3aBaHTaXUTH 3acTOCyHOK Docker Ha cepsep.
3aBaHTaXUTH KOHTEWHepH 3 peno3uTopito — docker pull.
3aBaHTOXUTH KOHDIrypariiHuil ¢haiis BiAMOBIIHO 10 CEpBEPY.

3amyctutu poekT — docker compose -f ~/project.yml up.

Jlist po3ropTaHHs KIIEHTCHKOI YaCTMHU HEOOX1/IHO:

)
2)
3)

3aBanTaxxutH iHTepnperatop Python 3.9.
[To HeoOX1AHOCTI CTBOPUTH BIpTyajbHE CEPEIOBUIIIL.

BcranoButu yci HeoOx1H1 makeTy — pip install -r requirements.txt
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4)  3amyctutH Qailn main_user.py ud main_admin.py JuIst 3aIycKy

iHTepdeiicy aHamITHKA YU aIMIHICTpaTOpa BiAMOBIIHO.

5.2 Inrepdeiic agminicTpaTopa

[Ticnst 3amycky mporpamMHOro 3abe3neueHHs aJMiHICTpaTopa 3yCcTpiyae mo 1i0Hmi

€KpaH, IKUi BKa3aHO Ha PUCYHKY 5.1.

B Admin — O

Units  Queues Leg

Units monitor Units settings
Unit 01 Unit02  Unit 03 Usage display:
O Relative

‘ w () Absoulte
C ~||C «~||A =~

| Pause  Pause | Pause

Reset Reset Reset

Pucynok 5.1 — Ilepmuii ekpan iHTepdeicy aamiHICTpaTopa

58



Ha mepmiiii Bkmanui agMmiHicTpaTop OayuTh KIJIBKICTh 3alylICHUX FOHITIB,
BUKOPUCTaHHA HUMHU PECypcCiB cepBepy (maM'sTh BioOpaskeHa 3eJIeHUM CTOBIYHKOM,

BUKOPHUCTAaHHA IIPOLCCOPY 3CIICHUM CTOBH‘-II/IKOM).

(132

3a JOMOMOrorw KHOIOK ‘““+” Ta MOXHAa 3MIHIOBATH KUIBKICTh 3amyIIEHUX
MpoIeCiB Yy OUIBIy Ta MEHINY CTOpOHY. MiHiManpHUM JiMiT — 0 TIpoIiecis,
MaKkcUMaJIbHU# — 7 mipoiieciB. HeoOXxiaHo 3ayBayKUTH PO Te, 1110 HAHO1IbIIA IITBUIKO IS

Ha BUKOPUCTaHI PECYPCH JOCATAETHCS MPH KIJIBKOCTI IOHITIB, SIKA TOPIBHIOE TPHOM.

BuxopuctoByroun kHOTIKY “Pause’” MO>KHA TOCTaBUTH MEBHUM IOHIT Ha may3y. [1pu
bOMY 1I€¥ Ipouec He OyJie BUKOPUCTOBYBATHU MpoOIecop, ane Oyje 3aiiMaTu CUCTEMHY
nam'siTe. Takoxx kHoOMKa “Pause” 3MiHUTH CBOIO Ha3BY Ha KHOTIKY “‘Start”. HanamryBanHs

30epexeThCsl HAaBITh NP NEPe3aIyCKy A0JaTKa.

B Admin = O >

Units Clueues Leg

Units monitor Units settings
Unit 01 Unit02  Unit 03 Usage display:
O Relative

+ () Absoulte

e =
C ~| |C ~| |A

Pause Start Pausze
Reset Reset Reset

Pucynok 5.2 — Intepdeiic agminicTpaTopa, IOHIT 2 CTOITh Ha May3i
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BuxopucroBytoun kHOTKy “Reset” MokHa MOBHICTIO TIEpe3amryCTUTH TPOIEC Y
NPUMYCOBOMY MOPSAAKY. Takuil mepes3amnyck HisiK HE 3a4€NUTh IUTICHICTh TaHHUX, TEKCT

Ha 00poOIIi Mepe3amyIieHoro I0HITY TTOBEPHETHCS Y Yepry.

3a nonomororo MeHio Buoopy A/B/C moxHa 0OpaTu uepry TeKCTiB Ha 00OpoOKy.
Uepra A BiamoBijae 3a 4epry KOpHCTyBallbkoro iHtepdeiicy. Uepra B Biamorigae 3a
4yepry 3aBaHTKEHHS TEKCTIB y 0a3y manux. Uepra C BiAmoBijgae 3a 4epry Ha BaliIaIlito
HaBuaHHA. [Ipu 1mpoMy fOHIT OyAe mepe3amylieHH 3 HOBUMHU HaJAITyBaHHSIMHU.

HanamtyBanHs Takok 30epiraloTbCs Ha cepBepi Ta OyAyTh BIJIHOBJICHI MiCIIs

nepe3arycKy J0AaTKy.

B Admin — O X
Units Queues Leg
Units monitor Units settings

Unit 01 Unit 02 Unit 03 Usage display:

0 Relative
() Absoulte

C ol (o | A

A
Pause Start B B
Reset Reset c

Pucynok 5.3 — Intepdeiic agminicTpatopa Ta MEHIO BUOOpPY Uepru

3a gomomororo pamiokHomok y moii Usage display Moxkna oOpatu TuI

BiIoOpakeHHs 1H(OpMaIIil PO HaBaHTaX€HHs Ha cepBep. Pexxum Relative oOuunciroe
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JIOCTYITHE BIKHO PECYpCiB I KOXHOTO 3 IOHITIB 1 BioOpakae iX BUKOPUCTAHHS

BIJIHOCHO IIbOTO uYHucia, pexuMm Absolute HaToMmicTh mae aOCONIOTHI TMOKAa3HUKH

BUKOPHUCTAHHA pecypciB. Sk MO)kHA OaYyuTH 3 BiKHA Ha PUCYHKY 5.5, mpu 30UIbLICHHI

KUTBKOCTI IOHITIB, 3MEHILY€EThCS BUIBHUM MPOCTIP I KOKHOTO 3 1oHITIB. FOHiTH 3 — 6

HE BUKOPUCTOBYIOTH MPOLIECOP Yepe3 BIICYTHICTh 1H(OpMAIIii Y BIATOBIIHIN uep3i A.

B Admin

Units  Cueues  Log

Units monitor

Unit 01 Unit02 Unit 03

il .-
C ~ T | A

Pause  Pause | Pause
Rezet Reset Reset

Units settings
Usage display:

() Relative
0 Absoulte

Pucynok 5.4 — Iatepdeiic anMidicTpaTopa, aOCOMIOTHE B110OpaKEHHSI BUKOPHUCTAHHIO

pecypciB
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B Admin = O >

Units  Queues Leg

Units monitor Units settings
Unit 01 Unit02 Unit03 Unit04 Unit 33 Unit 06 Usage display:
O Relative

n () Absoulte

C | [C ~| |[A | |A | |A ~||A&A

Pause  Pause | Pause  Pause Pause Pause
Reset Reset Feset Reset Reset Reset

Pucynoxk 5.5 — Iatepdetic anmidicTpaTopa, BITHOCHE BIIOOpakeHHS, 6 FOHITIB

Ha npyriit Bkimamii Queues BimoOpaxkeHa iH(pOpMaIisi Tpo CTaH 00paHUX 4epr Ta

iX HaMOBHEHICTh MOBIJOMJICHHSMH. Y ChOTO JOCTYIHI TaKi TPU YEPIu:

— Global — gepra TekcTiB Ha Bamigallito a00 Ha 3aBaHTAXKEHHS y 0a3y JTaHUX.
— Personal — uepra TeKkcTiB aHATITHKIB.
- Command — yepra KoMaH 10 MOAYJII0 KEPYBaHHS 1 HATJIS Ty aBTOHOMHUMH

MOJYJISIMU OOpOOKH TEKCTIB.

Ha rpadiky BigoOpa)keHa 3MiHa 4eprd BIAHOCHO MOTOYHOTO MOMEHTY 1 10 50
YacOBUX OJMHUIIL Y MHHYJE. KojkHa yacoBa OIMHUIL — 1€ Yac OMUTYBAaHHS MOJYJIO
KEepYBaHHSI 1 HAarJIsAly aBTOHOMHUMH MOAYJISIMU OOpOOKHU TEKCTIB, Y HAILIOMY BUMAJKY 2

CEeKYH/JIH.
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B Admin = Od >

Units  Cueues  Log

Cueue Units settings
Display:
152600 A 0O Global
() Personal
152400 () Command
152200 4
152000 + T

T T T
-50 -40 -30 -20 -10 0

Pucynoxk 5.6 — IaTepdeiic anMiHicTpaTopa, Yepra TEKCTIB Ha BaJiJalliio

B Admin

- O X
Units ~ Cueues  Log
Clueue Units settings
Display:
1000 - ) Global
© Personal
() Command
500 A
0 -
T

-50 —-40 -30 -20 -10 0

Pucynok 5.7 — Intepdeiic anMiHicTpaTopa, 4epra TeKCTIB KOpUCTyBadiB, 1oaaHo 1000

TEKCIB

63



B Admin = O X
Unite  Cueues  Log
Clueue Units settings
Display:
100
() Glokal
75 ) Personal
© Command
50 A
25 A
D I T I T
—50 —40 —30 —20 —-10 0

Pucynok 5.8 — Intepdetic aqminicTpaTopa, yepra KoMaH,I

HOpO)KH}I qcpra KOMaH/ IMokKaszye T¢, o MOAYJIb KCPYBAHHS HC HCpCBaHTa)KCHI/Iﬁ

Ta 00p0o0OJIsLe TX MAKCUMAJTLHO MIBHUIKO, IO MOXHA 0AUYNTH HA PUCYHKY 5.8.
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B Admin = O >

Units ~ Cueues  Log

Cueue Units settings
Display:
100 -
() Global
75 () Personal
0 Command
30 ~
25 1
)] T

T T T
-50 -40 -30 =20 -10 0

Pucynok 5.9 — Iutepdeiic anmiHicTpaTopa, JeTrKe MepeBaHTaKEHHS Yeprd KOMaH/1

B Admin = O x
Units Clueues Log

[UT Unit 12 Text 1312.3432 successfully analyzed in 0:00:00.263342
[U] Unit 4: Text 4 successfully analyzed in 0:00:00.241036

[U] Unit 2: Text 1309.2127 successfully analyzed in 0:00:00.215530
[U] Unit &: Text 5 successfully analyzed in 0:00:00,195075

[M] Process 4 freezed

[M] Process 5 freezed

[U] Unit 2: Text 2002.06747 successfully analyzed in 0:00:00.493130
[UT Unit 1z Text 180701259 successfully analyzed in 0:00:00.597202
[U] Unit 2: Text 1210.7714 successfully analyzed in 0:00:00.261141
[UT Unit 12 Text 07051081 successfully analyzed in 0:00:00.418277
[UT Unit 2: Text 1806.11335 successfully analyzed in 0:00:00,2%3644
[UT Unit 12 Text 1708.00244 successfully analyzed in 0:00:00.286711
[U] Unit 2: Text 2111.07721 successfully analyzed in 0:00:00.220105

Pucynok 5.10 — Intepdeiic agminicTpaTtopa, BKJIaJaKa MOB1IOMJICHb



Ha tpertiit Bkimaaii Log 3HaXOAMTHCS BUBIMA MOBIIOMJICHB BiJl YCiX KOMIIOHEHTIB
cuctemu. Ha pucynky 5.10 mo)kHa moGauynuTH MOBIIOMJIEHHS PO T€, 5K 1 B/l FOHITIB, IIPO
YCHIIIHUN aHalli3 TEKCTIB 13 BKa3aHUM 1d 1 4acoM OOpOOKH MEBHOTO TEKCTy, TaK 1
MOBITOMJICHHST BIJ] Harjsjgada, 1o 3amMopo3uB 4 Ta 5 oHIT. Ik MoOXHaA OauuTw,

MOB1JIOMJICHHSI BiJl HUX OUIbIIIE HE MOCTYIAIOTh.

5.3 InTepdeiic anaiTHKA

InTepdeiic anamiTika 3ycTpiuae KOpUCTyBada MOJIOHMM €KpaHOM 10 TOTO IO

BKa3aHUM Ha pUCYHKY 5.11.

B User = O >

Message Validation

Text Sending settings
ID:

I
Usage:

O app

) Null

Send file

Send

Pucynok 5.11 — Intepdeiic kopucryBaua
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VY mosie TeKCT BBOAUTHLCS TEKCT, KU Oyne B MOJANBIIOMY MPOAHAII30BaHO. Y
nosie id BBouThes id TEKCTY, sike He0OX1/THO yepe3 0araTrornoTOKOBICTh CUCTEMHU aHAJII3Y
s cuaxpoHizamii. Pagiokaonku App ta Null o6upaiots agpec BiAmpaBKu pe3yIbTaTiB
— BUOpaBIIM App aHATITHK OTPUMYE PE3yJbTaT came y Lo mnporpamy, BuOpasmiu Null

pe3yJsbTat He OyJie BiIiCIaHo, 11€ HEOOX1HO I BIJUIAJKU Ta JEMOHCTpAIii.

TekcT 3 momiB BiampaBiseTbcss kKHOMKOW Send. Takok MPUCYTHS MOKIIMBICTH
3aBaHTAXKUTH TEKCT 3 ¢ailly .csv, Je mepiia KOJOHKa — 1AeHTU]iKaTopu, a apyra —

TekcTu. PamiokHonku App ta Null Takox BIIMBaIOTh Ha TEKCTH 3 (paiiiiB.

[N Open file
- = v 1 B > Noxansreii e (E) > Projects > MeuralDiploma > demo

¥nopagouute = Hoean nanka

== JlokankHelii , # n - ' i EHI " Pazmep
BB Telegram De: # i 10 0 i 10 KB
Pl Aunnom » § 10 ; 2, 55 i 901 Kb

& MEGA

OneDrive

Ka/bHEIR gnc
KENBHEI g1

JNokansxelii anc

= [lokaneHblii gucK

Pucynok 5.12 — Iatepeiic kopuctyBaua, BIKHO BUOOpY (haiimy
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: B Result .

Entry 100 1

Labels:
99.32% - hep-ph: High Energy Physics

Pucynok 5.13 — Inrepdeiic kopuctyBaua, pe3yjbTar 00poOKu

B nacrynniit Bkianami, Validation, BitoOpakeHa tabauis Baigigalii, ska 3i0paHa 3
TaONUIb TEKCTIB Ta Tabnuipb Kateropi. Y Hid mpucyTHi croBmui Entry ID, saxi
BianoBigaroth 1D Tekcry, Title mo BiamoBimae 3aroyioBky, Abstract 1o BijmoBigae
aHoTallii Ta 1Ba cToBmI Kareropiit — Original Ta Predicted, 1y cipaBxHIX Ta BUAAHUX
CHUCTEMOIO KaTeropiil BiAnmoBigHO. BoHM mpeacTaBieHi y BUTIISAAI MacuBiB 1udp 3311
O1BII HATJISIZTHOTO TOPIBHSHHS OPHUTIHAJIBHUX Ta HAJaHUX KaTEropi MpH Meperiisi

JIOAHUHOIO.
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User

Message

Validation

Validation table

Validation settins

Entry 1D Title Abstract Original Predicted Table:
0 210904277 | Phasediagram.. Inthiswork t. [1,7] 7 pre_articies_val
1 191205854 RARE: Image ... Regularization ... [21] [12, 21]
2 hep-th/9606114  Mon-.. The algebra of ... [17] 17
. [T Absolute accuracy
3 hep-th/0105243  On models of ... We argue that ... [1,17] [17] —
|| Any accuracy
4 physics/0608043  Explicit ... By exploiting ..  [13, 19] [13] —
|_l Predision
5 quant-ph/... Star-quantizati..  In deformatio..  [18] [18] [T pecal
B cond-mat/... Finite-Energy ... In the first pap... [11] [11] || F-score
7 1703.08019 Dispersive dam...  We investigate... [13, 16] [13, 18] Calculate
2 14096252 Functions of ... Asis well .. [3, 19] [19] View

Pucynok 5.14 — [arepdeiic kopucTyBaua, Baiiamis

x |

Y wmento Table moxna oOpatu sika came TaOnuus Oyne BimoOpakaTUCh, IS
MOTOYHOTO MPOEKTY MPUCYTHS JIUIIIE OJTHA TaOauIs AJ1s Bamiaaii. [1ig Bubopowm tabnuiri
TaKOXX € YeKOOKCH 3 TapaMeTpamH, o SKUM OyJie BioOpakeHa Baijallis pe3yIbTaTiB
HaBUYaHHsA, KO HaTHCHYTH Ha Viev. Kaomka Calculate poOuth mepeobuncneHHs Ha
OCHOBI 00paHoi Tabyumi. Yci pe3yiapTaTd 00YHMCIIeHb 30€pIiraloThCs Ha CepBepl UM Y

JIOKabHY 0a3y JaHUX.
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B Scores >

Absolute accuracy: 73.03%
Any accuracy: 100.00% |
Recall: 72.39%

| Precision: 89.153% |
F1-score: 83.43%

Pucynox 5.15 — Pe3ynbratu Bamigarii

| B Scores >

Absolute accuracy: 75.03% |
Any accuracy: 100.00%
| Fl-score: 83.43% |

|

Pucynok 5.16 — Pe3synpTaTu Bamijailii, MeHIa KiJIbKiCTh TapaMeTpiB

r

B Scores >

Absolute accuracy: 78.55%
Any accuracy: 100.00% |
Recall: 79.14%
| Precision: 87.22% |
Fl1-score: 82.98%
|

|

! I

Pucynox 5.17 — Pe3ynbpraTy Bamigartii, mciast OHOBICHHS
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Ha pucynky 5.15 HaBeieHi HeakTyasabH1 pe3yJIbTaTH Baiallli, AKi MiCJIsi OHOBJICHS
tTabnuil Bamigamix udepe3 kHomky Calculate akTyamizyroTbes 1 BigoOpakaroThCs Ha

pucyHky 5.17.
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BUCHOBKMU

VY xoxi aumnomMHOi poOoTu OyJio CHPOEKTOBAHO Ta PEalli30BAHO CUCTEMY, sKa
MIPOBOJIUTH AHAJTI3yBaHHS 1 OIIIHIOBAHHS MISUTLHOCTI OpTraHizaiid 3a iHpopMallien 3

MDKHapoHux O10morpadiunux mpxepen. Eranu, siki Oyiau peanizoBaHi:

1)  Amnami3 icHyrounx 0101i0rpadgiuyHuX JKEpesl Ha MPEIMET KPaIoro JKepeina

JaHUX )1 HAaBYaHHS.
2)  HamamryBanHus 3a00py JaHUX 3 00paHOTO JKEpEa.

3)  Po3pobka apxiTekTypu Moaymio 30epiranHs iHpopMmanii Ta OOMiHY

MOBIIOMJICHHSIMH MI>K MOJTYJISIMHU.
4)  Po3po0Oka apXiTeKTypH MOJYJIiB CEpBEPHOI YaCTHHHU.
5)  Po3pobOka apXiTeKTypH 3B’SI3KYy MK MOJYJISIMH CHCTEMH.
6)  Po3poOka apxiTeKTypu HEMPOHHOI MEPEexKi.
7)  Pospobxka inTepdericy mporpaMu s aAMIHICTpaTopa Ta aHaliTHKA.
8)  BcebiuHe TecTyBaHHS.

Po3pobniena cucrema BUKOHYe yci (QyHKIN, sKi Oynw 3a3Ha4eHI y BUMOTaX Y

MOBHOMY 00Cs131 Ta 3 HEOOX1THOIO MIBUIKICTIO.

Y xomi BHUKOHAHHS JaHOi poOOTH OyB OTPUMAaHWM TNPAKTUYHHA TOCBIA 3
IPOEKTYBaHHS CKJIAJIHUX apXiTeKTyp, po3poOku API Ha ocHOBiI OpokepiB MOBIAOMIICHb,
MPOEKTYBaHHS 1 BUKOPUCTAHHS HEHPOHHHUX MEPEX, CTBOPEHHS MEHEIKEPIB 1 CUCTEM

MOHITOPUHTY Ta CTBOPEHHS KOMIUJIEKCHUX THTEP(EHCIB.
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_db_connection.py

class ConnectDB:
def init_ (self, base, base name, config path=None):
self.base = base

self.base_name = base name

Session = self.start _db(config_path)

self.session = Session()

def start_db(self, config_path):

def insert(self, table, data: list[dict]):
data object =]

for record 1n data:
data obj = table(**record)

data_object.append(data_obj)

self.session.add all(data object)

self.session.commit()

def get_all(self, table):

result = self.session.query(table).all()

data object = [vars(r) for r in result]

75



return data_object

db_external.py

# Internal
from addons.config import ConfigDBExternal

from db.db_connection. db connection import ConnectDB

# External
from sqlalchemy import create _engine

from sqlalchemy.orm import sessionmaker

class External ConnectDB(ConnectDB):
def init (self, base, base name, config path=None):

super(). init (base, base name, config path)

def start db(self, config path):
db_config = ConfigDBExternal(config_path)

user = db_config.user

password = db_config.password
hostname = db_config.hostname
dbname = db_config.dbname

charset = db_config.charset
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engine =

create _engine(f'mysql+pymysql://{user}:{password} @ {hostname}/{dbname} ?charset=

{charset}")
self.base.metadata.create_all(engine, checkfirst=True)

session = sessionmaker(bind=engine)

return session

db_local.py

# Base

import 0s

# Internal
from addons.config import ConfigDBLocal, ConfigProject

from db.db_connection. db connection import ConnectDB

# External
from sqlalchemy import create engine

from sqlalchemy.orm import sessionmaker

class LocalConnectDB(ConnectDB):
def init  (self, base, base name, config path=None):

super(). init (base, base name, config path)
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def start db(self, config_path):
project_config = ConfigProject(config path)
db_config = ConfigDBLocal(config path)
path = os.path.join(project_config.project path,
db_config.path,

self.base name)
engine = create engine(f'sqlite:///{path}")
self.base.metadata.create all(engine, checkfirst=True)

session = sessionmaker(bind=engine)

return session

extractor.py

# Internal
from addons.general category import general category

from db.db init.db init base import Articles, Authors, Categories, CatList, BaseList,
GeneralCatList

class Extractor:

data = None

cat list=1]
cat id dict = {}

def init (self, db_base, loader):
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self.db_base =db_base

self.loader = loader

self.data_reset()

self.form_data()

def run(self, query, count: int = float('inf")):
self.data_reset()

self.loader.load stream(query, count, self.result processing)

def result processing(self, result):
if self.check categories bulk(result['categories']):
self.append loader(result)
self.append_author(result)

self.append_category(result)

def form_data(self):

self.cat_list =[]
for row in self.db_base.get all(GeneralCatList):
cat id = row['id']

category = row|'category']

self.cat_id dict[category] = cat id
self.cat list.append(category)

def pull(self, table, insert dict):



self.db_base.insert(table, insert _dict)

def append loader(self, result):
data = [{'entry id": result['entry 1d'],
'title'": result|'title'],
'summary': result['summary']

i1

self.pull(Articles, data)

def append_author(self, result):
for author in result['authors']:
data = [{'entry id": result['entry 1d'],
'author': author

i1

self.pull(Authors, data)

def append_category(self, result):
for category in result['general categories']:
data = [ {'entry 1d": result['entry 1d'],
'category': category

self.pull(Categories, data)
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def data reset(self):
self.data = {
'loader": [],
'authors': [],

'categories': [],

def check category(self, category):
if category in self.cat list:

return True

return False

def check categories bulk(self, categories):

for category in categories:
if category in self.cat_list:

return True

return False

loader_axriv.py

# Internal

from addons.perf count import perf count

from addons.config import ConfigArxiv
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# External

import arxiv

class ArxivLoader:

client = None

__sort_methods = {
'relevance': arxiv.SortCriterion.Relevance,
'lastUpdatedDate': arxiv.SortCriterion.LastUpdatedDate,

'submitted date': arxiv.SortCriterion.SubmittedDate,

def init  (self, config_path=None, default sort=None):
self.default sort = default sort if default sort else 'submitted date'

self.arxiv_config = ConfigArxiv(config_path)

self.setup_client()

@perf count
def load stream(self, query: str, size: int, func):
for result in self.client.results(arxiv.Search(query=query, max_results=size)):

func(self.unpack(result))

@perf count
def load(self, query: str, size: int):
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results = self.query(query, size, self.default sort)

return [self.unpack(result) for result in results]

def setup_client(self):
self.client = arxiv.Client(page size=self.arxiv_config.bath_size,
delay seconds=self.arxiv_config.delay seconds,

num_retries=self.arxiv_config.num_retries

)

def query(self, query: str, max_results: int, sort: str):
search = arxiv.Search(
query=query,
max_results=max_results,

sort by=self. sort methods[sort],

return search.results()

def unpack(self, result: arxiv.Result):
result dict = {
'entry 1d": result.get short 1d(),

'doi1": result.doi,

'authors': [str(author) for author in result.authors],
'title': result.title,

'summary': result.summary,



'categories': result.categories,

'general categories': self.general category(result.categories)

return result dict

(@staticmethod
def general category(categories):

return [a.split(".")[0] for a in categories]

' '

if name ==' main_ "
loader = ArxivLoader()

results = loader.query('all', 10, 'submitted date')

for result in results:

print(loader.unpack(result))

preprocess_text.py

# External

import nltk

from nltk.corpus import stopwords

import stanza
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class TextPreprocessor:
min_len =2

max_word_len =40

custom_stoplist = [

]

garbage = [

def it (self):
nltk.download('stopwords')

stanza.download('en")

self.nlp = stanza.Pipeline(lang='en', processors="tokenize, lemma')

self.english_stopwords = stopwords.words("english")

def lemmatize(self, text, return tokens=False):
lemmatized doc = self.nlp(text)

lemmatized tokens =[]

for sentences in lemmatized doc.sentences:
for word 1n sentences.words:

if word.lemma is not None \
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and word.lemma not in self.english_stopwords \

and word.lemma not in self.custom_stoplist \

and self.min_len < len(word.lemma) < self.max_word len:

lemmatized tokens.append(word.lemma)

if return_tokens:
return lemmatized tokens
else:

return ' '.join(lemmatized tokens)

processor.py

# Internal
from pipeline.clear text import TextCleaner

from pipeline.preprocess_text import TextPreprocessor

class Processor:
def init (self):
self.prc = TextPreprocessor()

self.clr = TextCleaner()

def process_text(self, text: str) -> str:
text = self.clr.text clearing pipeline(text)

text = self.prc.lemmatize(text)
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return text

convertor.py

# Base
from multiprocessing import Pool

from collections import defaultdict

# Internal

from db.db_init.db _init base import Articles, Authors, Categories, CatList,
GeneralCatList

# External

from tqdm import tqdm

import pandas as pd

class Convertor:

labels id = {}

def it (self, db_base, text pipeline):

self.db base =db base

self.text pipeline = text pipeline

self.get labels id()
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def data pipeline(self, save path):

nmn

Extract data from database to dataframe

:param queue: multiprocessing usage

:param text pipeline: function that applied to text
:param save path: path to dataframe pickle file
:return:

data = self.get data()

data_dict = self.group data(data)

# text data = self.preprocess_data(data dict)

# data_ dict['text'] = text data

data df = self.convert to df encode(data dict)

self.save to file(data df, save path)

def get data(self):
data = self.db_base.session \
.query(Articles.entry id, Articles.title, Articles.summary, Categories.category) \
.select_from(Articles) \
Join(Categories, Categories.entry id == Articles.entry id) \
.all()

return data
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def get labels id(self):
data = self.db_base.get all(GeneralCatList)

self.labels id = {}
for row in data:

self.labels id[row['id']] = row['category']

def preprocess_data(self, data_dict):
processed texts =[]
for text in tgdm(data_dict['text']):

processed _texts.append(self.text pipeline(text))

return processed_texts

def group data(self, data):
text cat dict = defaultdict(list)
text dict = {}

for row in tqdm(data):
entry id = row[0]
title = row[1]
abstract = row|[2]

category = row[3]

full text = title + "\n' + abstract

text cat dict[full text].append(category)
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text dict[full text] =entry id

data list=[
{
'entry_id'": text_dict[full text],
'text': full text,
'categories': text _cat_dict[full text]
b

for full text in text dict.keys()

data dict = {'entry id": [],
'text": [],
'categories': []

}

for row in data_list:
data dict['entry id'].append(row['entry 1d'])
data dict['text'].append(row['text'])

data dict['categories'].append(row['categories'])

return data_dict

@staticmethod

def convert to df(data dict):

return pd.DataFrame.from_dict(data_dict)
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def convert to df encode(self, data_dict):
id_count = len(self.labels 1d.keys())
column_names = ['entry id', 'text']

column_names.extend(self.labels_id.values())

rows = []

for t in tqdm(zip(data_dict['entry id'], data dict['text'], data_dict['categories'])):
entry_id =t[0]
text = t[1]

categories = t[2]
one hot categories = [0] * id_count
for category in categories:

one_hot categories[category - 1] =1

row = [entry id, text]

row.extend(one hot categories)

rows.append(row)

return pd.DataFrame(rows, columns=column names)

@staticmethod

def save to file(data df, save path, protocol=4):
data df.to_pickle(save path, protocol=protocol)
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unit.py

# Base
import gc
import sys

import json

# Internal
from db.db init.db init base import BaseBase, base name

from db.db connection.db_external import External ConnectDB

from addons.timer import Timer

from addons.config import ConfigMaster, ConfigUnit

from models.keras_model base import KerasModel
from pipeline.clear_text import TextCleaner

from pipeline.preprocess_text import TextPreprocessor

from messengers.messenger unit import Sender

# External

import pika

if sys.platform == "linux" or sys.platform == "linux2":
config path project = 'conf/project.cfg’
config path master = 'conf/server.cfg'

else:
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config_path project ="../conf/project.cfg’

config path master ="../conf/server.cfg'

class NeuralUnit:

logger prefix ="'[U]'

response_queue = None

def it (self):

self.num = sys.argv[1]

if '-queue' in sys.argv[2:]:
self.type = 'queue’

elif '-validate' in sys.argv[2:]:
self.type = 'validate'

else:

self.type = 'personal’

self.config = ConfigMaster(config path master)
self.config unit = ConfigUnit(config path master)

self.connection, self.channel = self.init_pika()

self.sender = Sender(self.channel, self.config)

self.text cleaner = TextCleaner()

93



self.text preprocessor = TextPreprocessor()

self.models = {

'base': KerasModel(self.config_unit.base model path),

self.main()

def main(self):
if self.type == 'queue’ or self.type == 'validate":
self.channel.basic_consume(

queue=self.config.n_queue process queue bulk,
on_message callback=self.on_message)

self.response queue = self.config.n queue response queue bulk
elif self.type == "personal':
self.channel.basic_consume(

queue=self.config.n_queue process queue,
on_message callback=self.on message)

self.response queue = self.config.n queue response queue
else:

raise Exception('Wrong process type')

try:
self.channel.start consuming()
except KeyboardInterrupt:

self.channel.stop consuming()
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self.connection.close()

def pipeline(self, body):

json_msg = json.loads(body, strict=False)

text id, text = json_msg['entry id'], json_msg['text']

timer = Timer()

timer.start()

text = self.text cleaner.text clearing_pipeline(text, lowercase=True)

text = self.text preprocessor.lemmatize(text)
text_enc = text.encode('utf-8')
labels = self.models['base'].score text(text enc)
new_labels = {}
for k, v in labels.items():

if v >= self.config unit.threshold:

new_labels[k] =v

labels = new _labels

self.log(f'Text {text id} successfully analyzed in {timer.finish()}")

if self.type == "personal':
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self.sender.respond(entry id=text id, labels=labels, null=json_msg['null'],
queue=self.response queue)

elif self.type == 'queue":

self.sender.respond_queue(entry id=text id, labels=labels,
queue=self.response queue)

elif self.type == 'validate":

self.sender.respond_validate(entry id=text id, labels=list(labels.keys()),
original labels=json_msg|['original labels'],

queue=self.response queue)

def on_message(self, ch, method, properties, body):
self.pipeline(body)

self.channel.basic_ack(method.delivery tag)

gc.collect()

return

def init_pika(self):

parameters =
pika.URLParameters(famqp:// {self.config.username}: {self.config.password} @ {self.co
nfig.server}'

f'/?heartbeat=5")

connection = pika.BlockingConnection(parameters)

channel = connection.channel()

channel.basic _qos(prefetch count=1)

queue process_queue = channel.queue declare(
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self.config.n_queue process_queue,

durable=True

queue process_queue bulk = channel.queue declare(
self.config.n queue process queue bulk,

durable=True

queue_response queue = channel.queue declare(
self.config.n_queue response queue,

durable=True

queue_response _queue bulk = channel.queue declare(
self.config.n queue response queue bulk,

durable=True

queue logger base = channel.queue declare(

self.config.n queue logger base,

durable=True

return connection, channel

def log(self, msg):
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msg = self.logger prefix + f Unit {int(self.num) + 1}: '+ msg
print(msg)

self.sender.send log(msg)

' '

if name ==' main_ "
print('[*] Base unit started. Waiting for messages. To exit press CTRL+C")

unit = NeuralUnit()

master.py

# Base

import json
import sys

import subprocess

import time

# Internal
from addons.config import ConfigMaster

from messengers.messenger master import Sender

# External
import nltk
import psutil

import pika
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class NeuralMaster:

logger prefix ="[M]'

sleep_time =20

procs =[]

nltk.download("stopwords")

clock proc = None

freeze status = [False] * 7

queue_status =['A"] * 7

def init_ (self, config path master):
self.config = ConfigMaster(config_path_master)

self.channel, \
self.connection, \

self.queue master manage, \
self.queue master monitor, \
self.queue logger base\

= self.init_pika()

self.sender = Sender(self.channel, self.config)

self.clock proc = self.process clock()
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self.prepare()

self.run()

def init_pika(self):

parameters =
pika.URLParameters(famqp://{self.config.username}: {self.config.password}'

f'@ {self.config.server}/?heartbeat={self.config.heartbeat}")

connection = pika.BlockingConnection(parameters)

channel = connection.channel()

channel.basic qos(prefetch count=1)

queue process_queue = channel.queue declare(
self.config.n queue process queue,

durable=True

queue process _queue bulk = channel.queue declare(
self.config.n queue process queue bulk,

durable=True

queue master manage = channel.queue declare(
self.config.n_queue master manage,

durable=True
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queue master monitor = channel.queue declare(
self.config.n queue master monitor,

durable=True

queue master monitor = channel.queue declare(
self.config.n_queue master monitor queue,

durable=True

queue logger base = channel.queue declare(
self.config.n_queue logger base,

durable=True

return channel, connection, queue master manage, queue master monitor,
queue logger base

def prepare(self):
self.clear queue(self.config.n queue logger base)
self.clear queue(self.config.n queue master manage)

self.process_unit()

def run(self):
self.channel.basic_consume(

queue=self.config.n_queue master manage,
on_message callback=self.on message)
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try:
self.channel.start consuming()

except KeyboardInterrupt:

self.channel.stop consuming()

self.connection.close()

def on_message(self, ch, method, properties, body):

json_msg = json.loads(body, strict=False)

type = json_msg|['type']

if type == 'update request'":
self.update processes(self.procs)
self.send queue statuses()
elif type == 'freeze process_request':
self.freeze process(json msg['id'])
elif type == 'unfreeze process request':
self.freeze process(json_msg['id'], unfreeze=True)
elif type == 'reload process_request':
self.reload process(json msg['id'])
elif type == 'change bulk status request'":
self.change queue(json msg['id'], json_msg['queue'])
elif type =="'add unit request':
self.add unit()
elif type == remove unit_request':

self.remove_unit()
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self.channel.basic ack(method.delivery tag)

return

def change queue(self, num, queue):
proc = self.procs[num]

proc.kill()

self.queue status[num] = queue

self.reload process(num)

def add_unit(self):
if len(self.procs) < 7:
proc = subprocess.Popen([sys.executable, self.config.unit, str(len(self.procs))])

self.procs.append(proc)

def remove unit(self):
proc = self.procs|-1]
self.procs.remove(proc)

proc.kill()

def update processes(self, procs):
for p in enumerate(procs):
process_id = p[0]
process =pl[1]

mem_usage = self.full mem_usage(process)
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cpu_usage = self.full cpu usage(process)

self.sender.update processes push(process id,
mem_usage,
cpu_usage,
self.freeze status[process id],

self.queue_status[process id])

def send queue statuses(self):
q global size = self.get queue size(self.config.n _queue process queue bulk)
q_local size = self.get queue size(self.config.n_queue process queue)

q_master manage size =
self.get queue size(self.config.n_queue master manage)

self.sender.queue_statuses push(q global size, q local size,
g_master manage size)

def freeze process(self, num, unfreeze=False):
process = psutil.Process(self.procs[num].pid)

children = process.children(recursive=True)

if not unfreeze:
process.suspend()
self.freeze status[num] = True
for child in children:
child.suspend()
self.log(fProcess {num + 1} freezed')

else:
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process.resume()

self.freeze status[num] = False

for child in children:
child.resume()

self.log(f'Process {num + 1} resumed")

def reload process(self, num):
process = self.procs[num]

process.kill()

if self.queue status[num] =="A":

proc = subprocess.Popen([sys.executable, self.config.unit, str(num)])
elif self.queue status[num] =='B":

proc = subprocess.Popen([sys.executable, self.config.unit, str(num), '-queue'])
elif self.queue_status[num] =="C"

proc = subprocess.Popen([sys.executable, self.config.unit, str(num), '-validate'])
else:

proc = subprocess.Popen([sys.executable, self.config.unit, str(num)])

self.procs[num] = proc

self.log(f'Process {num + 1} reloaded')

def full cpu usage(self, parent):

parent = psutil.Process(parent.pid)

parent _cpu = psutil.Process(parent.pid).cpu_percent(interval=0.1)
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children cpu=0
children = parent.children(recursive=True)

for child in children:
children cpu += psutil.Process(child.pid).cpu_percent(interval=0.1)

return parent cpu + children cpu

def full mem_usage(self, parent):
parent = psutil.Process(parent.pid)

parent mem_prc = psutil.Process(parent.pid).memory percent()

children_ mem prc =0

children = parent.children(recursive=True)

for child in children:

children mem prc += psutil.Process(child.pid).memory percent()

return parent mem_prc + children_ mem prc

def process clock(self):

clock proc = subprocess.Popen([sys.executable, self.config.clock], shell=False)

return clock proc

def process_unit(self):
for 1 in range(self.config.instance count):

proc = subprocess.Popen([sys.executable, self.config.unit, str(i)])
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self.procs.append(proc)

time.sleep(self.sleep time)

def process_reload(self):
for p in self.procs:

self.procs.remove(p)

p.kill()

self.process_unit()

def get queue_size(self, queue) -> int:
queue_task = self.channel.queue declare(
queue,
durable=True,

passive=True

return queue task.method.message count

def clear queue(self, queue):

self.channel.queue purge(queue)

def log(self, msg):
msg = self.logger prefix +''+ msg
print(msg)

self.sender.send log(msg)
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n

if name ==" main ":

if sys.platform == "linux" or sys.platform == "linux2":

config_path project = 'conf/project.cfg'

config path master = 'conf/server.cfg'
else:

config_path project ="../conf/project.cfg'

config_path master ="'../conf/server.cfg'

master = NeuralMaster(config path master)

clock.py

# Base
import sys
import time

import json

# Internal

from addons.config import ConfigMaster

# External

import pika

class Clock:
logger prefix ="[C]'
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def init (self, config path master):
self.config = ConfigMaster(config path master)

self.channel, \
self.queue clock \

= self.init_pika()

def init_pika(self):

parameters =
pika.URLParameters(famqp://{self.config.username}: {self.config.password}'

f'@ {self.config.server}/?heartbeat={self.config.heartbeat}")

connection = pika.BlockingConnection(parameters)

channel = connection.channel()

channel.basic qos(prefetch count=1)
queue clock = channel.queue declare(

self.config.n queue master manage,

durable=True

return channel, queue_clock

def start(self):

while True:

self.update()
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print(f' {self.logger prefix} Update request send with timeout
{self.config.timeout}')

time.sleep(self.config.timeout)

def update(self):
message = {'type': 'update request’,

}

json_message = json.dumps(message)

self.channel.basic_publish(exchange=",
body=json message.encode(encoding="UTF-8"),

routing_key=self.config.n_queue master manage)

def clear queue(self, queue):

self.channel.queue purge(queue)

"n.

if name ==" main ":
if sys.platform == "linux" or sys.platform == "linux2":
config path project = 'conf/project.cfg'
config path master = 'conf/server.cfg'
else:
config path project ="../conf/project.cfg'

config path master ="../conf/server.cfg'

clock = Clock(config path master)
clock.start()
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messenger _master.py

# Base

import json

class Sender:
def init (self, channel, config):
self.channel = channel

self.config = config

def send result(self, queue, message):
self.channel.basic_publish(exchange=", body=message.encode(encoding="UTF-8"),

routing key=queue)

def update processes push(self, process id, process mem, process_cpu, frozen,
queue):

message = {'type': 'progress bar update',
"1d": process_id,
'process mem': process mem,
'process _cpu': process cpu,
'frozen': frozen,
'queue’: queue

}

json_message = json.dumps(message)

self.send result(self.config.n _queue master monitor, json message)
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def queue_statuses push(self, q global size, q local size, ¢ master manage size):
message = {'type': 'queue_statuses',
'q_global size": q global size,
'q_local_size": q local size,
'q_master manage size': q_master manage_size,

}

json_message = json.dumps(message)

self.send result(self.config.n_queue master monitor queue, json_message)

def send log(self, msg):

self.send result(self.config.n_queue logger base, msg)

messenger_unit.py

# Base

import json

class Sender:
def init_ (self, channel, config):
self.channel = channel

self.config = config

def send_result(self, queue, message):

self.channel.basic publish(exchange=", body=message.encode(encoding="UTF-8"),
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routing key=queue)

def respond(self, entry id, labels, null, queue):
message = {'entry id'": entry id,
'labels': str(labels),

'null'"; null

}

json_message = json.dumps(message)

self.send_result(queue, json _message)

def respond queue(self, entry id, labels, queue):
message = {'entry id": entry id,
'labels': str(labels),
b

json_message = json.dumps(message)

self.send_result(queue, json _message)

defrespond validate(self, entry 1id, labels, original labels, queue):
message = {'entry id": entry id,
'labels': str(labels),
'original labels': str(original labels)

b

json_message = json.dumps(message)

self.send result(queue, json message)
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def send log(self, msg):

self.send result(self.config.n_queue logger base, msg)

keras_model base.py

# External
import tensorflow as tf

from tensorflow.keras.models import load model

class KerasModel:
tokenizer = None

model = None

def init (self, model path):
self.model path = model path

self.load model()

def load model(self):
self.model = load model(self.model path)

def score text(self, text):
pred tags scores = self.model.predict([text])[0]
pred tags = {int(pair[0] + 1): pair[1] for pair in list(enumerate(pred tags scores))}
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return pred tags

gui_admin/main_admin.py

# Base
import sys

import traceback

# Internal

from main_ui import Ui_MainWindow

from messengers.messenger import Sender
from updaters.update resources import ResourceUpdater
from updaters.update queue import QueueUpdater

from updaters.update log import LogUpdater

from addons.config import ConfigMaster

# External

import pika

from PyQt6.QtWidgets import QMainWindow, QApplication

from PyQt6.QtCore import QThreadPool
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# pyuic6 -0 main_ui.py -X main.ui

class Window(QMainWindow, Ui_MainWindow):
threadpool = QThreadPool()

units = None

units_paused = None
units_pause buttons = None
units_cpu = None
units_mem = None

units_ab = None

absolute signal = None
count_signal = None

queue type change signal = None

queue display top limit =100

def init (self, config path master, parent=None):
super(). init (parent)

self.setupUi(self)

self.config = ConfigMaster(config path master)

self.units_count = self.config.instance count

self.channel, self.connection, self.queue master manage = self.init pika()
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self.sender = Sender(self.channel, self.config)

self.updater resources = ResourceUpdater(self.config)
self.updater queue = QueueUpdater(self.config)
self.updater log = LogUpdater(self.config)

self.setup()

self.update units()

def init_pika(self):

parameters =
pika.URLParameters(famqp://{self.config.username}: {self.config.password}'

f'@ {self.config.server}/?heartbeat={self.config.heartbeat}')

connection = pika.BlockingConnection(parameters)

channel = connection.channel()

channel.basic_qos(prefetch count=1)

queue master manage = channel.queue declare(
self.config.n_queue master manage,

durable=True

return channel, connection, queue _master manage

def setup(self):

self.setup buttons units()
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self.setup_settings units()

self.setup_settings queue()

self.units = [self.ul, self.u2, self.u3, self.u4, self.us, self.u6, self.u7]
self.units_paused = [False, False, False, False, False, False, False]

self.units_pause buttons = [self.ul pause, self.u2 pause, self.u3 pause,
self.u4 pause,

self.uS pause, self.u6 pause, self.u7 pause]

self.units_ab = [self.ul ab, self.u2 ab, self.u3 ab, self.u4 ab, self.uS ab,
self.u6 ab, self.u7 ab]

selfunits_cpu = [self.ul _p cpu, self.u2 p cpu, self.ud p cpu, self.u4 p cpu,
selfu5 p cpu, self.u6 p cpu, self.u7 p cpu]

self.units mem = [self.ul p mem, self.u2 p mem, self.u3 p mem,
selfu4 p mem,

self.uS p mem, self.u6 p mem, self.u7 p mem]

self.setup thread resources()
self.setup thread queues()
self.setup thread log()

def setup thread resources(self):

self.updater resources.signals.cpu_signal 1.connect(lambda value:
self.set_progressbar(value, 1, 'cpu'))

self.updater resources.signals.cpu_signal 2.connect(lambda value:
self.set progressbar(value, 2, 'cpu'))

self.updater resources.signals.cpu_signal 3.connect(lambda value:
self.set progressbar(value, 3, 'cpu'))

self.updater resources.signals.cpu_signal 4.connect(lambda value:
self.set_progressbar(value, 4, 'cpu'))
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self.updater resources.signals.cpu_signal 5.connect(lambda value:
self.set progressbar(value, 5, 'cpu'))

self.updater resources.signals.cpu_signal 6.connect(lambda value:
self.set progressbar(value, 6, 'cpu'))

self.updater resources.signals.cpu_signal 7.connect(lambda value:
self.set progressbar(value, 7, 'cpu'))

self.updater resources.signals.mem_signal 1.connect(lambda value:

self.set progressbar(value, 1, 'mem’))

self.updater resources.signals.mem_signal 2.connect(lambda value:

self.set progressbar(value, 2, 'mem’))

self.updater resources.signals.mem_signal 3.connect(lambda value:

self.set progressbar(value, 3, 'mem’))

self.updater resources.signals.mem_signal 4.connect(lambda value:

self.set_progressbar(value, 4, 'mem'))

self.updater resources.signals.mem_signal 5.connect(lambda value:

self.set_progressbar(value, 5, 'mem"))

self.updater resources.signals.mem_signal 6.connect(lambda value:

self.set progressbar(value, 6, 'mem’))

self.updater resources.signals.mem_signal 7.connect(lambda value:

self.set progressbar(value, 7, 'mem'))

self.updater resources.signals.frz_signal 1.connect(lambda value:
self.set_freeze(value, 1))

self.updater resources.signals.frz_signal 2.connect(lambda value:
self.set freeze(value, 2))

self.updater resources.signals.frz_signal 3.connect(lambda value:
self.set freeze(value, 3))

self.updater resources.signals.frz signal 4.connect(lambda value:
self.set freeze(value, 4))

self.updater resources.signals.frz signal 5.connect(lambda value:
self.set_freeze(value, 5))
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self.updater resources.signals.frz_signal 6.connect(lambda value:
self.set freeze(value, 6))

self.updater resources.signals.frz_signal 7.connect(lambda value:
self.set freeze(value, 7))

self.updater resources.signals.que_signal 1.connect(lambda value:
self.set_queue(value, 1))

self.updater resources.signals.que_signal 2.connect(lambda value:
self.set _queue(value, 2))

self.updater resources.signals.que_signal 3.connect(lambda value:
self.set _queue(value, 3))

self.updater resources.signals.que_signal 4.connect(lambda value:
self.set_queue(value, 4))

self.updater resources.signals.que signal 5.connect(lambda value:
self.set_queue(value, 5))

self.updater resources.signals.que signal 6.connect(lambda value:
self.set_queue(value, 6))

self.updater resources.signals.que signal 7.connect(lambda value:
self.set_queue(value, 7))

self.absolute signal = self.updater resources.signals.absolute signal

self.absolute signal.connect(self.updater resources.set absolute)

self.count signal = self.updater resources.signals.count signal

self.count_signal.connect(self.updater resources.set count)

self.threadpool.start(self.updater resources)

def setup thread queues(self):

self.queue type change signal = self.updater queue.signals.type signal
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self.queue type change signal.connect(self.updater queue.set plot type)

self.updater queue.signals.result signal.connect(self.plot queue)

self.threadpool.start(self.updater queue)

def setup thread log(self):

self.updater log.signals.log_signal.connect(self.set log)

self.threadpool.start(self.updater log)

def set_progressbar(self, value, n, t):
if t =="cpu":
self.units_cpu[n - 1].setValue(value)
elif t == "'mem":

self.units mem[n - 1].setValue(value)

def plot _queue(self, xy):
x = xy[0]
y =xy[1]

self.plot widget.canvas.axes.clear()
if max(y) <self.queue display top limit:

self.plot widget.canvas.axes.set ylim([0, self.queue display top limit])
self.plot_ widget.canvas.axes.set xlim([-self.updater queue.plot_lim, 0])
self.plot widget.canvas.axes.plot(x, y, color='orange")

self.plot widget.canvas.draw()
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def set_log(self, log):
self.plain_log.setPlainText(log)

def setup buttons units(self):
self.u0 plus.clicked.connect(self.add unit)

self.u0 minus.clicked.connect(self.remove unit)

self.ul pause.clicked.connect(lambda: self.pause press(1))
self.ul reload.clicked.connect(lambda: self.reload press(1))

self.ul ab.currentTextChanged.connect(lambda value: self.ab_update(1))

self.u2 pause.clicked.connect(lambda: self.pause press(2))
self.u2 reload.clicked.connect(lambda: self.reload press(2))

self.u2_ab.currentTextChanged.connect(lambda value: self.ab_update(2))

self.u3 pause.clicked.connect(lambda: self.pause press(3))
self.u3 reload.clicked.connect(lambda: self.reload press(3))

self.u3 ab.currentTextChanged.connect(lambda value: self.ab_update(3))

self.u4 pause.clicked.connect(lambda: self.pause press(4))
self.u4 reload.clicked.connect(lambda: self.reload press(4))

self.u4_ab.currentTextChanged.connect(lambda value: self.ab_update(4))

self.uS pause.clicked.connect(lambda: self.pause press(5))
self.uS reload.clicked.connect(lambda: self.reload press(5))
self.uS ab.currentTextChanged.connect(lambda value: self.ab_update(5))
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self.u6 pause.clicked.connect(lambda: self.pause press(6))
self.u6 reload.clicked.connect(lambda: self.reload press(6))
self.u6_ab.currentTextChanged.connect(lambda value: self.ab_update(6))

self.u7 pause.clicked.connect(lambda: self.pause press(7))
self.u7 reload.clicked.connect(lambda: self.reload press(7))

self.u7 ab.currentTextChanged.connect(lambda value: self.ab_update(7))

def setup settings units(self):
self.ds_abs.toggled.connect(self.ds_abs clicked)
self.ds_rel.toggled.connect(self.ds_rel clicked)

def setup_settings queue(self):
self.rb_global.toggled.connect(self.queue type set)
self.rb_personal.toggled.connect(self.queue type set)

self.rb_command.toggled.connect(self.queue type set)

def ds abs_clicked(self):

self.absolute signal.emit(True)

defds rel clicked(self):

self.absolute signal.emit(False)

def queue type set(self):
if self.rb_global.isChecked():
self.queue type change signal.emit(1)

123



elif self.rb_personal.isChecked():
self.queue type change signal.emit(2)

elif self.rb_command.isChecked():
self.queue type change signal.emit(3)

def add unit(self):
self.units_count += 1

self.update units()

self.sender.add unit()

def remove unit(self):
self.units _count -= 1

self.update units()

self.sender.remove unit()

def ab_update(self, n):
ab = self.units_ab[n - 1]

self.sender.change queue status unit(n - 1, ab.currentText())

def set freeze(self, value, n):
if not value:
self.units pause buttons|[n - 1].setText('Pause’)
self.units_paused[n - 1] = False
else:

self.units pause buttons[n - 1].setText('Start")
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self.units_paused|[n - 1] = True

def set queue(self, value, n):
if value =="A":
self.units_ab[n - 1].setCurrentIndex(0)
elif value == 'B":
self.units_ab[n - 1].setCurrentIndex(1)
elif value =="C":

self.units_ab[n - 1].setCurrentIndex(2)

def pause press(self, 1):

if not self.units paused[i - 1]:
self.units pause buttons[i - 1].setText('Pause')
self.units paused[i - 1] = False
self.sender.freeze process(i - 1)

else:
self.units pause buttons[i - 1].setText('Start')
self.units_paused[i - 1] = True

self.sender.unfreeze process(i- 1)

def reload press(self, 1):

self.sender.reload process(i - 1)

def update units(self):
for 1 in range(len(self.units)):
if 1 >= self.units_count:

self.units[i].hide()
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else:

self.units[i].show()

self.check unit button()

self.count signal.emit(self.units count)

def check unit_button(self):
if self.units_count == 7:
self.u0 plus.setEnabled(False)
self.u0_minus.setEnabled(True)
elif self.units_count == 0:
self.u0 plus.setEnabled(True)
self.u0_minus.setEnabled(False)
elif 0 < self.units_count < 7:
self.u0 plus.setEnabled(True)
self.u0_minus.setEnabled(True)
else:

raise Exception(f'Value of unit_count out of boundaries: {self.units count}")

def except _hook(exc type, exc value, exc tb):
tb = ".join(traceback.format exception(exc_type, exc value, exc tb))
print('Error message:\n', tb)

QApplication.quit()

— ",

if  name __main__":
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'

config path master ="'../conf/server.cfg

sys.excepthook = except _hook

app = QApplication(sys.argv)
win = Window(config_path master)

win.show()

sys.exit(app.exec())

gui_admin/plot_widget.py

# External
from matplotlib.backends.backend qtagg import FigureCanvas

from matplotlib.figure import Figure

from PyQt6.QtWidgets import QWidget, QVBoxLayout

class PlotWidget(QWidget):

def init (self, parent=None):
QWidget. init_ (self, parent)

self.canvas = FigureCanvas(Figure())

vertical layout = QVBoxLayout()
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vertical layout.addWidget(self.canvas)

self.canvas.axes = self.canvas.figure.add subplot(111)
self.canvas.axes.set _position([0.2, 0.2, 0.7, 0.7])

self.setLayout(vertical layout)

gui_admin/messenger.py

# Base

import json

class Sender:
def init_ (self, channel, config):
self.channel = channel

self.config = config

def send_result(self, queue, message):
self.channel.basic_publish(exchange=", body=message.encode(encoding="UTF-8"),

routing_key=queue)

def freeze process(self, process id):
message = {'type': 'freeze process request’,
"id": process_id,

}

128



json_message = json.dumps(message)

self.send_result(self.config.n_queue master manage, json_message)

def unfreeze process(self, process id):
message = {'type': 'unfreeze process request’,
"1d": process_id,

}

json_message = json.dumps(message)

self.send result(self.config.n_queue master manage, json_message)

def reload process(self, process_id):
message = {'type'": 'reload process request',
"id": process_id,

}

json_message = json.dumps(message)

self.send_result(self.config.n_queue master manage, json_message)

def add unit(self):
message = {'type': 'add_unit request’,

}

json_message = json.dumps(message)

self.send_result(self.config.n_queue master manage, json_message)

def remove unit(self):
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message = {'type': 'Temove_unit_request’,

}

json_message = json.dumps(message)

self.send result(self.config.n_queue master manage, json_message)

def change queue status unit(self, process id, queue):
message = {'type': 'change bulk status request’,
"id": process_id,
'queue’: queue

}

json_message = json.dumps(message)

self.send result(self.config.n _queue master manage, json_message)

gui_admin/update log.py

# Base

import json
import sys

import subprocess

import time

# Internal
import multiprocessing

from addons.config import ConfigMaster
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# External

from PyQt6.QtWidgets import QMainWindow, QApplication, QGraphicsScene,
QGraphicsPixmapltem, QFileDialog

from PyQt6.QtCore import Qt, QLineF, pyqtSignal, QThread, pyqtSignal, QObject,
QRunnable

from PyQt6.QtGui import QPixmap, QPen

import pika

class Signals(QObject):
log_signal = pyqtSignal(str)

class LogUpdater(QRunnable):

signals = Signals()

log lim=13
log text =]

def init_ (self, config):
super(LogUpdater, self). init ()

self.config = config

self.channel, \

self.connection, \
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self.queue logger base\

= self.init_pika()

def on_message(self, ch, method, properties, body):
self.log_text.append(str(body)[2:-1])

if len(self.log_text) > self.log lim:
self.log_text = self.log_text[-self.log lim:]

self.signals.log signal.emit("\n'join(self.log_text))

self.channel.basic_ack(method.delivery tag)

return

def init_pika(self):

parameters =
pika.URLParameters(famqp:// {self.config.username}: {self.config.password}'

f'@ {self.config.server}/?heartbeat={self.config.heartbeat}')

connection = pika.BlockingConnection(parameters)

channel = connection.channel()

channel.basic _qos(prefetch count=1)
queue_logger base = channel.queue declare(

self.config.n queue logger base,

durable=True
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return channel, connection, queue logger base

def prepare(self):

self.clear queue(self.config.n _queue logger base)

def run(self):
self.prepare()

self.channel.basic _consume(

queue=self.config.n queue logger base,
on_message callback=self.on_message)

self.clear queue(self.config.n _queue logger base)

try:
self.channel.start consuming()

except Exception as e:

print(e)

self.connection.close()

def clear queue(self, queue):

self.channel.queue purge(queue)
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gui_admin/update queue.py

# Base

import json
import sys

import subprocess

import time

# Internal
import multiprocessing

from addons.config import ConfigMaster

# External

from PyQt6.QtWidgets import QMainWindow, QApplication, QGraphicsScene,
QGraphicsPixmapltem, QFileDialog

from PyQt6.QtCore import Qt, QLineF, pyqtSignal, QThread, pyqtSignal, QObject,
QRunnable

from PyQt6.QtGui import QPixmap, QPen

import pika

class Signals(QObject):

type_signal = pyqtSignal(int)
result signal = pyqtSignal(tuple)

class QueueUpdater(QRunnable):
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signals = Signals()

plot type =1

plot_lim =50
plot data global size =[0] * (plot lim + 1)
plot data local size =[0] * (plot lim + 1)

plot_data master manage size = [0] * (plot_lim + 1)

def init_ (self, config):
super(QueueUpdater, self). init ()

self.config = config

self.channel, \
self.connection, \
self.queue master monitor queue, \

= self.init_pika()

def on_message(self, ch, method, properties, body):

json_msg = json.loads(body, strict=False)

type = json_msg['type']

if type == 'queue_statuses':
q_global size =json_msg['q global size']
q_local size =json _msg['q local size']

g _master manage size = json_msg['q master manage size']
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self.plot data global size = self.append and check(self.plot data global size,
q_global size)

self.plot_data local size = self.append and_check(self.plot data local size,
q_local size)

self.plot data master manage size =
self.append and_check(self.plot_data master manage size,

g_master_manage_size)

self.plot()

self.channel.basic_ack(method.delivery tag)

return

def append and check(self, queue, size):

queue.append(size)

if len(queue) > self.plot lim + 1:

queue = queue[-(self.plot lim + 1):]

return queue

def plot(self):
x = list(range(-self.plot_lim, 1))

if self.plot_type == 1:
y = self.plot _data global size
elif self.plot_type == 2:
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y = self.plot data local size
elif self.plot type == 3:

y = self.plot _data master manage size
else:

raise Exception(f'Invalid plot type: {self.plot type}")

self.signals.result signal.emit((x, y))

def set plot type(self, plot type):
self.plot type = plot type

def init_pika(self):

parameters =
pika.URLParameters(famqp://{self.config.username}: {self.config.password }'

f'@ {self.config.server}/?heartbeat={self.config.heartbeat}")

connection = pika.BlockingConnection(parameters)

channel = connection.channel()

channel.basic qos(prefetch count=1)

queue master monitor queue = channel.queue declare(

self.config.n queue master monitor queue,

durable=True

return channel, connection, queue_master _monitor _queue

def prepare(self):
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self.clear queue(self.config.n queue master monitor queue)

def run(self):
self.prepare()

self.channel.basic_consume(

queue=self.config.n_queue master monitor queue,
on_message callback=self.on message)

self.clear queue(self.config.n queue master monitor queue)

try:
self.channel.start consuming()

except Exception as e:

print(e)

self.connection.close()

def clear queue(self, queue):

self.channel.queue purge(queue)

gui_admin/update resources.py

import json
import sys

import subprocess
import time
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# Internal
import multiprocessing

from addons.config import ConfigMaster

# External

from PyQt6.QtWidgets import QMainWindow, QApplication, QGraphicsScene,
QGraphicsPixmapltem, QFileDialog

from PyQt6.QtCore import Qt, QLineF, pyqtSignal, QThread, pyqtSignal, QObject,
QRunnable

from PyQt6.QtGui import QPixmap, QPen

import pika

class ResourceUpdater(QRunnable):

absolute = False

count =5

cpu_signals =[]

mem_signals = []

que_signals =[]

signals = Signals()

def init_ (self, config):

super(ResourceUpdater, self). init ()
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self.config = config

self.channel, \
self.connection, \
self.queue master monitor, \

= self.init_pika()

self.setup _signals()

def on_message(self, ch, method, properties, body):
json_msg = json.loads(body, strict=False)

type = json_msg|['type']

if type == 'progress bar update':
p_id = json_msg['id']
if0 <=p i1d <=6:
process_cpu = json_msg['process_cpu']

process_mem = json_msg['process mem']

freeze status =json msg['frozen']

queue_status = json_msg['queue']

if self.absolute:
cpu_value = int(process_cpu / multiprocessing.cpu_count())
mem_value = int(process_mem)

else:

cpu_value = int(process _cpu / multiprocessing.cpu_count() * self.count)
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mem_value = int(process_mem * self.count)

self.cpu_signals[p id].emit(cpu_value)

self.mem_signals[p id].emit(mem_value)

self.frz_signals[p_id].emit(freeze_status)

self.que signals[p id].emit(queue status)
else:

raise Exception(f'Value of unit_count out of boundaries: {json _msg["p_id"]}")

self.channel.basic_ack(method.delivery tag)

return

def setup signals(self):

self.cpu_signals = [self.signals.cpu_signal 1, self.signals.cpu_signal 2,
self.signals.cpu_signal 3,

self.signals.cpu_signal 4, self.signals.cpu signal 5,
self.signals.cpu_signal 6,

self.signals.cpu_signal 7]

self.mem_signals = [self.signals.mem_signal 1, self.signals.mem_signal 2,
self.signals.mem signal 3,

self.signals.mem_signal 4, self.signals.mem_signal 5,
self.signals.mem signal 6,

self.signals.mem signal 7]

self.frz_signals = [self.signals.frz signal 1, self.signals.frz_signal 2,
self.signals.frz_signal 3,

self.signals.frz_signal 4, self.signals.frz_signal 5,
self.signals.frz_signal 6,

self.signals.frz_signal 7]

self.que_signals = [self.signals.que signal 1, self.signals.que signal 2,
self.signals.que signal 3,
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self.signals.que signal 4, self.signals.que signal 5,
self.signals.que signal 6,

self.signals.que signal 7]

def set_absolute(self, absolute):

self.absolute = absolute

def set_count(self, count):

self.count = count

def init_pika(self):

parameters =
pika.URLParameters(famqp://{self.config.username}: {self.config.password}'

f'@ {self.config.server}/?heartbeat={self.config.heartbeat}")

connection = pika.BlockingConnection(parameters)

channel = connection.channel()

channel.basic qos(prefetch count=1)

queue master monitor = channel.queue declare(

self.config.n queue master monitor,

durable=True

return channel, connection, queue_master monitor

def prepare(self):

self.clear queue(self.config.n queue master monitor)
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def run(self):
self.prepare()

self.channel.basic_consume(

queue=self.config.n queue master monitor,
on_message callback=self.on_message)

self.clear queue(self.config.n queue master monitor)

try:
self.channel.start consuming()

except Exception as e:

print(e)

self.connection.close()

def clear queue(self, queue):

self.channel.queue purge(queue)

gui_user/main_user.py

# Base

import sys

import csv

import traceback
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# Internal

from main_ui import Ui MainWindow

from messengers.messenger import Sender

from updaters.update queue import QueueUpdater

from db.db_init.db _init base import BaseBase, base name, GeneralCatList, ValResult,
ValCategories, Articles

from db.db connection.db_external import External ConnectDB

from calculations.scores import Scores

from addons.config import ConfigMaster, ConfigDBExternal

# External

import pika

from PyQt5.QtWidgets import QMainWindow, QApplication, QGraphicsScene,
QGraphicsPixmapltem, QFileDialog, QMessageBox, QTableView, QApplication,
QTableWidgetltem, QAction

from PyQt5.QtCore import Qt, QLineF, pyqtSignal, QThreadPool, QThread,
QAbstractListModel, QAbstractTableModel, QModellndex

from PyQt5.QtGui import QPixmap, QPen

# pyuic6 -0 main_ui.py -X main.ui

class ValTableModel(QAbstractTableModel):
def it (self, data=[[]], parent=None):
super(). init (parent)
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self.header data = ['Entry ID', 'Title', 'Abstract', 'Original', 'Predicted']

self.data = data

def headerData(self, section: int, orientation: Qt.Orientation, role: int):

if role == Qt.DisplayRole:
if orientation == Qt.Horizontal:
return self.header data[section]
else:

return str(section)

def columnCount(self, parent=None):

return len(self.data[0])

def rowCount(self, parent=None):

return len(self.data)

def data(self, index: QModellndex, role: int):
if role == Qt.DisplayRole:
row = index.row()
col = index.column()

return str(self.data[row][col])

class Window(QMainWindow, Ui MainWindow):
threadpool = QThreadPool()

pause_signal = None
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def init (self, config path project, config path master, parent=None):
super(). init (parent)

self.setupUi(self)

self.config = ConfigMaster(config_path master)
self.config_db = ConfigDBExternal(config_path project)

self.db = ExternalConnectDB(BaseBase, base name, config path project)
self.labels dict = self.get labels dict()

self.scores = Scores(self.db, config_path master)

self.channel, self.connection, self.queue master manage = self.init pika()

self.sender = Sender(self.channel, self.config)

self.updater queue = QueueUpdater(self.config, self.labels dict)

self.setup()

def setup(self):

self.setup buttons()

self.setup thread queues()

self.update table()

def setup thread queues(self):
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self.pause_signal = self.updater queue.signals.pause signal

self.pause signal.connect(self.updater queue.set pause)

self.updater queue.signals.dialog_signal.connect(self.open_dialog)

self.threadpool.start(self.updater queue)

def setup _buttons(self):
self.send.clicked.connect(self.send text)

self.send _file.clicked.connect(self.send_text file)

self.calculate.clicked.connect(self.calculate scores)

self.view.clicked.connect(self.view scores)

def keyPressEvent(self, event):
if event.key() == Qt.Key F5:
self.update table()

def update table(self):
results = self.db.session.query(Articles.entry id, Articles.title, Articles.summary,
ValCategories.category base, ValCategories.category pred) \
.select_from(Articles, ValCategories) \

Join(ValCategories, ValCategories.entry id == Articles.entry id) \
1imit(1000).all()

model = ValTableModel(results)
self.tableView.setModel(model)
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self.tableView.show()

def send_text(self):
entry id = self.id_line.text()

text = self.text.toPlainText()

ifentry id !="and text !=":
if self.ds_app.isChecked():
self.sender.send text app(entry id, text)
elif self.ds null.isChecked():

self.sender.send text null(entry id, text)

def send text file(self):
file_name = QFileDialog.getOpenFileName(self,
'Open file',
r'E:\Projects\NeuralDiploma\demo',
"Table files (*.csv)')
try:
with open(file name[0], newline=") as csvfile:

file reader = csv.reader(csvfile, delimiter='";', quotechar=""")

for row in file reader:
entry id = row[0]

text =row[1]

if self.ds_app.isChecked():
self.sender.send text app(entry id, text)
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elif self.ds_null.isChecked():
self.sender.send text null(entry id, text)
except FileNotFoundError:

pass

def calculate scores(self):

self.threadpool.start(self.scores)

def view_scores(self):

data = self.db.get all(ValResult)

data_sorted = {row['metric']: row['value'] for row in data}

dlg = QMessageBox(self)
dlg.setWindowTitle('Scores')

text="

if self.cb_abs_acc.isChecked():
text += f'Absolute accuracy: {(data_sorted["Absolute accuracy"] * 100):.2f}%\n'
if self.cb_any acc.isChecked():
text += f'Any accuracy: {(data sorted["Any accuracy"] * 100):.2f}%\n'
if self.cb_prc.isChecked():
text += f'Recall: {(data sorted["Recall"] * 100):.2f}%\n'
if self.cb_rec.isChecked():
text += f'Precision: {(data sorted["Precision"] * 100):.2f}%\n'
if self.cb_f score.isChecked():
text += f'F1-score: {(data_sorted["F1-score"] * 100):.2f}%\n'
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if text 1=":
dlg.setText(text)

dlg.exec()

def open_dialog(self, text):
dlg = QMessageBox(self)
dlg.setWindowTitle('Result")
dlg.setText(text)

dlg.exec()

self.pause signal.emit(False)

def get labels dict(self):
general list raw = self.db.get all(GeneralCatList)

general list = {row['id']: row['category'] +": ' + row['description']for row in
general list raw}

return general_list

def init_pika(self):

parameters =
pika.URLParameters(famqp://{self.config.username}: {self.config.password}'

f'@ {self.config.server}/?heartbeat={self.config.heartbeat}")

connection = pika.BlockingConnection(parameters)

channel = connection.channel()

channel.basic_qos(prefetch count=1)
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queue master manage = channel.queue declare(
self.config.n queue master manage,

durable=True

return channel, connection, queue_master manage

def except _hook(exc type, exc value, exc tb):
tb =" join(traceback.format_exception(exc type, exc value, exc tb))
print('Error message:\n', tb)

QApplication.quit()

n

__main__":

="

if  name
config path master = r'../conf/server.cfg'

config path project =r'../conf/project.cfg’

sys.excepthook = except _hook
app = QApplication(sys.argv)
win = Window(config_path project, config path master)

win.show()

sys.exit(app.exec())
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gui_user/update queue.py

# Base

import ast

import json
import sys

import subprocess

import time

# Internal
import multiprocessing

from addons.config import ConfigMaster

# External

from PyQt5.QtWidgets import QMainWindow, QApplication, QGraphicsScene,
QGraphicsPixmapltem, QFileDialog, QDialog, \

QLabel, QPushButton, QVBoxLayout

from PyQt5.QtCore import Qt, QLineF, pyqtSignal, QThread, pyqtSignal, QObject,
QRunnable, QEventLoop

from PyQt5.QtGui import QPixmap, QPen

import pika

class Signals(QObject):
dialog_signal = pyqtSignal(str)
pause_signal = pyqtSignal(bool)

152



class QueueUpdater(QRunnable):
signals = Signals()

pause = True

def it (self, config, labels dict):
super(QueueUpdater, self). init ()

self.config = config

self.labels_dict = labels_dict

self.channel, \
self.connection, \
self.queue response queue, \

= self.init_pika()

def on_message(self, ch, method, properties, body):

json_msg = json.loads(body, strict=False)

entry id = json_msg['entry id']

labels = ast.literal eval(json msg['labels'])

if not json_msg['null']:
labels text =[]
for label in labels.keys():
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prob = labels[label]

labels_text.append(f {(prob * 100):.2f}% - {self.labels_dict[label] }")

if labels_text:
text = fEntry ID: {entry id}\n\n"\
fLabels:\n' + "\n'.join(labels_text)
else:
text = fEntry ID: {entry id}\n\n"\
f'Labels: None'

self.signals.dialog_signal.emit(text)

while self.pause:
time.sleep(1)

self.pause = True

self.channel.basic ack(method.delivery tag)

return

def init_pika(self):

parameters =
pika.URLParameters(famqp://{self.config.username}: {self.config.password}'

f'@ {self.config.server}/?heartbeat={self.config.heartbeat}")

connection = pika.BlockingConnection(parameters)

channel = connection.channel()

channel.basic qos(prefetch count=1)
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queue_response queue = channel.queue declare(
self.config.n queue response queue,

durable=True

return channel, connection, queue response queue

def prepare(self):

self.clear queue(self.config.n queue master monitor queue)

def run(self):
self.prepare()

self.channel.basic_consume(

queue=self.config.n queue response queue,
on_message callback=self.on_message)

self.clear queue(self.config.n queue response queue)

try:
self.channel.start consuming()

except Exception as e:

print(e)

self.connection.close()

def set pause(self, pause):
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self.pause = pause

def clear queue(self, queue):

self.channel.queue purge(queue)

gui_user/messenger.py

# Base

import json

class Sender:
def init__ (self, channel, config):
self.channel = channel

self.config = config

def send result(self, queue, message):
self.channel.basic_publish(exchange=", body=message.encode(encoding="UTF-§"),

routing_key=queue)

def send text app(self, entry id, text):
message = {'entry id": entry id,
'text': text,

'null'; False

}

json_message = json.dumps(message)
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self.send result(self.config.n _queue process queue, json _message)

def send text db(self, entry id, text):
message = {'entry id'": entry id,
'text': text,

}

json_message = json.dumps(message)

self.send result(self.config.n _queue process queue, json message)

def send_text null(self, entry id, text):
message = {'entry id'": entry id,
'text": text,
"null’: True

}

json_message = json.dumps(message)

self.send result(self.config.n_queue process queue, json _message)

gui_user/scores.py

# Base
import ast
import json
import sys

import subprocess
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import time

# Internal

from addons.config import ConfigMaster

from db.db init.db init base import BaseBase, base name, GeneralCatList,
ValCategories, ValResult

from db.db connection.db_external import External ConnectDB

# External

from PyQt5.QtWidgets import QMainWindow, QApplication, QGraphicsScene,
QGraphicsPixmapltem, QFileDialog, QDialog, \

QLabel, QPushButton, QVBoxLayout

from PyQt5.QtCore import Qt, QLineF, pyqtSignal, QThread, QObject, QRunnable,
QEventLoop

from PyQt5.QtGui import QPixmap, QPen

import sqlalchemy.exc

from sqlalchemy.dialects.mysql import insert

class Scores(QRunnable):
def init  (self, db, config path):
super(QRunnable, self).  init ()

self.db = db
self.config = ConfigMaster(config_path)

158



def run(self):

abs count =0

any count =0

tp=0
tn=0
fp=0
fth=0
count =0

data format = self.get all data()

cats_count = self.get cat len()

for row in data format:
cats_base = row[0]

cats_pred = row[1]

o cats vector =[0] * cats_count

p_cats_vector = [0] * cats_count

for 1 in range(cats_count):
if 1 in cats_base:
o_cats vector[i] =1
if 1 in cats_pred:

p_cats vector[i] =1
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if sorted(o_cats vector) == sorted(p_cats vector):

abs count += 1

if any(cat in o_cats_vector for cat in p_cats_vector):

any count +=1

cat pair = zip(o_cats_vector, p_cats_vector)

for pair in cat_pair:
a = pair[0]
b = pair[1]

ifa==b=—1:
tp+=1
elifa==b==0:
tn+=1
elifa!=band b==1:
fp+=1
elifa!=banda==1:

m+=1

count +=1

pr=tp/(tp + fp)
rc=tp/ (tp + fn)
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fl =tp / (tp + 0.5 * (fp + fn))

absl = abs_count / count

anya = any_ count / count

result = {'Precision": pr,
'Recall': rc,
'F1-score': {1,
'Absolute accuracy': absl,

'Any accuracy': anya}

self.write(result)

def write(self, result):
for cat in result.keys():
insert_stmt = insert(ValResult).values(
metric=cat,

value=result[cat],

on_duplicate key stmt=insert stmt.on duplicate key update(

value=result[cat],

self.db.session.execute(on_duplicate key stmt)

self.db.session.commit()
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def get cat len(self):
data = self.db.get all(GeneralCatList)

return len(data)

def get all data(self):
data = self.db.get all(ValCategories)

data format =[]
for row in data:

data format.append((ast.literal eval(row['category base']),
ast.literal _eval(row['category pred'])))

return data_format

' '

if name ==' main_ "
config_path = r'E:\Projects\NeuralDiploma\conf\project.cfg'
config path server = r'E:\Projects\NeuralDiploma\conf\server.cfg'

db_ext = External ConnectDB(BaseBase, base_name, config_path)

scr = Scores(db_ext, config path server)

scr.run()
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