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Anomayis

Y po0oTi po3rISIHYTO 0COOJIMBOCTI PO3POOKH O6a3 3HaHb, METOM aHAJI3y Ta TEKCTY
Ta apxitekTypy Telegram nogankis. Po3po6iieHO cucTeMy aBTOMATUYHOTO aHATI3y
pe3roMe KaHIUIaTiB Ha BaKaHCIT 3a JOIMIOMOTOI0 BHIIIE 3a3HAYCHUX TEXHOJIOTTH i

Ha3Bor “GetTheBestCandidate™.



BCTYII

CporojiHi B CBIT1 po3p0o0OKH MpOrpaMHOro 3abe3nedeHHs Ta O13HeCy Wje TeHACHIIIS 3
YCYHEHHS IPUCYTHOCTI JIFOJIMHU B TIOBCSIKACHHUX 3a7[auax, OCOOIMBO 1€ CTOCY€ETHCS
3a]]a4 MOHOTOHHMX a00 JIETKO anropurMmizoBaHux. O/iHa 3 MPUYUH /0 1€l TEHISHIII1
— 3HaYHUH 3pIcT 00’ €My pOOIT TAKOTO THUITY, SIK1 JIIOAIM OOpPOOUTH CTa€ BCE BaxKye.
Pazom i3 Takoro mpo0eMor0 Iporpec HaM Hece W YaCTKOBI BUPIMIEHHS TAKUX
po0IeM — TaKOX 3pICT OOYMCIIOBAILHOT MOTYKHOCTI Cy4acHUX KoMil toTepiB. Le
Ja€ 1H)KEHepaM MO>KJIMBOCTI BUKOPUCTAHHS, JIsl BUPIILIEHHS] MOHOTOHHUX 3a/1ad,
QITOPUTMIB, SIKI BAKOHATUMYTH 111 33/1a41 32 PO3YMHUH Yac.

B xonai 1i€i po6oTu 6y0 po3riIIHYTO OJHY 3 TaKUX 337a4 Ta 3alpONOHOBAHO
Metoz ii BupimeHHd. e 3a1aua Bubopy KaHIuAaTIB cepel BEIMKOTO CIIMUCKY HA OHY
3 moca] B komnaHii. ILlogHs pekpyTepu neperisgatoTh AECATKH YU COTHI Pe3loMe Ta
o0OuparoTh HalOLIbII pereBaHTHI. EQEeKTUBHICTh TAKOTO MOIIYKY HE € BUCOKOIO,
TOMY OYJIO BUPIIIIEHO aBTOMATH3yBaTH caMme Iiei mporiec. B SKoCcTi OCHOBU cHCTeMU
OyJ10 MOOY/TI0BaHO OHTOJIOTIIO, SIKAa OMUCYE 1€pAPXIiI0 Ta BiJHOIIEHHS HABHUOK,
y40OBHUX 3aKJIaJIB Ta KOMITaHIM 1711 HAaOUIbII €(hEeKTUBHOTO Ta OOIPYHTOBAHOIO
BUOOpPY KaHIIUATIB.

PobGoTa cknagaeTbes 3 40OTUPHOX po3ALTIB. [lepiuii onucye OHTOJIOTIT Ta IXHE
MICLIE B CY4aCHOMY CBITI TEXHOJIOT1i. B 1pyromy omnucani anroputMu oOpoOku
TEKCTY, sIKI BAKOPHCTOBYBAJIUCH B I11i poOoTH. TpeTiid po3 i mpo miathopmy s
00T1iB B Meccenkepl Telegram. YeTBepTuil € y3araabHEHHSM 3HAHb 3 IONEPEIHIX
TPHOX PO3JILIIB Ta OMUCYE CUCTEMY, sika OyJia moOyjoBaHa Ta HABEACHO PE3YIbTATH 11

poboTH.



PO3/LI 1: 3ATAJIBHUM OI'JIS1] CACTEMHU

1.1 Ormsan oHTONMOTIH

[ToHsATTS OHTOJIOTIT 3 SIBMJIOCH 1€ 3a YaciB aHTUYHOCTI, KOJIU N0 iH(OpMAaIliiHUX
TEXHOJIOT1M Oyno OuIbIlIe JBOX THUCAY POKIB. B Ti yacw 1ie MOHSATTS 3 SBHIOCH Y
Mexax (inocodpcebkoi Hayku. OHTONOrISA B (Pi1ocOdii — BUEHHS MPO OYyTTsA, B IKOMY
3’COBYIOThCS (DyHIAMEHTAJIbHI IPOOIEMH iICHYBaHHS. '

B imxeHepii, “OHTOJOTIYHI” METOAM 3a3BHYAMl 3aCTOCOBYIOTHCS IS IOOYIOBH
Mozeneil mpoieciB. [HxkeHepHa Mojens Tporiecy 1 € oHTojoriero. TouHilie,
OHTOJIOTIE OMHUCY€E IO MojJeNb. Taki omucu Mojene € QopmarbHUMHU, TOOTO
3po0JieHI Ha CHeMmiaJbHIA Ui  I[bOTO MOBI, KOHCTPYKIII SKOi 3aBXIU
IHTEPIPETYIOThCS TOYHO Ta OAHO3HA4HO. lle m03Bosisge, HaMpuUKIIa, EPEBIPUTH YU
HE iCHy€ B IIbOMY IIPOIIEC JOTIUHUX IPOTHPIY.

CrekTp 3acTOCyBaHHS OHTOJIOTIH € IIMMPOKUM, TOMY OIMCYBaTH BCI HE Mae
0COOJIMBOTO CEHCY, ajie 00 HE 3aJIMIIATUChH FOJIOCIIBHUM HaBely KiJIbKa MPHUKIa/IiB.
OHTO0T1i MOXXYTh BUKOPUCTOBYBATHUCH B cpepi momryky iHdopmarrii. Taki monrykoBi
kommnaHii gk Google Ta Yandex MarwTh CBOi OHTOJIOTII, SIKI MiABUIIYIOTH SIKICTh

MIOIITYKOBO1 BH1aYl.

! MIunkapyk B. 1. ®inocopebkuii ennmknoneanunnii cnosauk / B. 1. Munkapyk. — Kuis : [HetuTyT dinocodii
imeni I'puropis CxoBopou: Abpuc, 2002. — 742 c.

2 Jlammun B. A. Onronorud B uH(GOPMaIMOHHEIX cucTeMax. CoBpeMeHHbIl moaxon / B. A. Jlammun. — MockBsa:
20009.
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Man. 1.1 Cxema nowyxo6oi cucmemu Ha OCHOSI OHMONO2IT

3a3Bu4aii, OHTOJIOT1 OMHUCYIOTHCS JIFOAMHOIO HAIepe/I, a MICIs bOro TN
HAJXOJISTh AaH1 Ta KJIacU(PIKYIOThCS 3a BXKE 3a]aHOI0 CXeMOI0. Takux mijaxia He
MpaIfroe, HAMPUKIIAl, B MEIUITMHI a00 MONIYKY, ¢ 3HAHHS PO 00’ €KTH MOXKE
3MIHITUCH TTOBHICTTIO, 400 JOMOBHUTUCH YA YTOYHYBATUCh. B Takux BUMagKax

OHTOJIOTIIO TE€XK MOTPIOHO HABYATH MOCTIHHO. OCh MPUKIIAJ] TAKOI CUCTEMH:

* Verhodubs O. TOWARDS THE ONTOLOGY WEB SEARCH ENGINE [Enexrponnuii pecypc] / Olegs
Verhodubs — Pexxum noctymy 1o pecypcey: https://arxiv.org/ftp/arxiv/papers/1505/1505.00755.pdf.
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Man. 1.2 Cxema onmonoziunoi cucmemu, wo nOCmilHo Haé4acmocs’

ToOTO OHTOJIOTIT HE € IHCTPYMEHTOM BUCOKOTO piBHS. T1IBKK 3 OHTOJNOTIL
HEMOXKJIUBO 3pOOUTH KIHIIEBHUI MPOIYKT, SKUM OyJI0 O 3pyYHO KOPUCTYBATUCH HE

TITBKY 1HKeHepaM. Llelt iHCTpyMeHT € hyHaaMeHTAIbHUM 1 BUMArae mooy/10B1 1101

€KOCHUCTEMH HABKOJIO cele.

* Ontology Learning [Enexrponnuii pecype] / P.Cimiano, A. Madche, S. Steffen, J. Volker / Institute AIFB,
University of Karlsruhe, Karlsruhe, Germany — Pexxum noctymy 10 pecypcy:

https://userpages.uni-koblenz.de/~staab/Research/Publications/2009/handbookEdition2/ontology-learning-
handbook?2.pdf.



1.2 Ctucnuii ornsag CUCTEMU

Jlist 3pydHoi moOyA0BU HEOOX1IHOT OHTOJIOTIT Oy10 00paHo 1HCTpYMEHT Protégé.
Ieit togaTok Hazae 3py4yHuit iHTepdeiic Ta BKIIOYae B cede 6araTo JIOMOMIKHOTO
THCTpYMEHTapit0: 30epe’KeHHs M00Yy/I0BaHOT OHTOJIOTI B 8 pi3HUX (popmarax, 8
HaWUIOMyJISPHIIINX Pi30HEPIB Ta aBTOMaTUYHA TeHeparlis Java Koy Ha OCHOBI
OHTOJIOTTI.
Jiist moOymoBu oHTOJOTIT cucteMa Protégé onepye HacTymTHUMU OHATTSIMU:
® (lass —roysioBHUI €1eMEHT Oy/b SKOi OHTOJIOTI. 3a IX TOMOMOIOI0 OMHUCYETHCS
1epapxis IpeIMeTHO1 00JIacTI.
¢ Individual — ex3emmsp kiacy
e Data property — BJIaCTUBOCTI KJIaciB. 3a3BUYail € MPOCTUMH THIIAMH JIaHUX,
HaIpuKiIaa integer/string. ..
e (Object property — 3B’s13kH KJ1aciB Mk co0010. ByBaroTh HaCTyIHI BUAH
3B’SI3KIB
o Functional — Bu3Hauae, 110 asisi 00paHOTo €K3eMIULIPY Kacy Mae OyTu
TUIBLKHA OJIHE 3HAUEHHS IEBHOI BJIACTUBOCTI. [HIIMMHU CJIOBAMU — TUILKH
OJIH BUXIJIHWH 3B’ SI30K.
o Inverse functional — Mae 3BOpOTHIO /110 A0 (PYHKIIIOHATILHOTO 3B’ SI3KY.
TiabKM OWH BX1THUM 3B’ SI30K.

(1P -2

o Transitive — onucye TpaH3UTUBHI 3B’ s13KHU. SIKII0 “a” 3B’s13aHui 3 “b” Ta

({2 €69 €6 9

“b” 3B’a3aHuii 3 “c”, TO “a” 3B’sA3aHUM 3 “C”.

[P

o Symmetric — CUMETpHYHI 3B’ s13KH. SKio “a” 3B’ sa3anuii 3 “b”, T0 “b”

[YPb)

3B’sI3aHUU 3 “a” 1IUM K€ 3B’ SI3KOM.

€699 (P2

o Asymmetric — Ko “a” 3B’s13anuii 3 “b”, To “b” He 3B’g3aHuii 3 “a

o Reflexive — pednexcuBHumii 38’ s130K. Bei exzemiutsipu OyayTh OB’ si3aH1
cami 3 00010 IIUM 3B’ SI3KOM.

o Irreflexive — ex3emIuIsipu HE MOXKYTh OyTH MOB’sI3aH1 caMi 3 COOOI0 ITUM

3B’ I3KOM
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Mo3ok oHTOJI0T1i — 11€ pi3oHep. Lle mporpamHuii 3aCTOCYHOK, SIKUM aHaII3ye
no0yI0BaHy 1€papXxito Ta 3B’S3KU MIXK 11 cerMeHTaMu. BiH € yHIBepCcaIbHUM, TOMY HE
000B’s13k0BO Oy IyBaTH CBiil pi30HEP i CBOIO OHTOJOTIO. [IpoTe, K110 3a1aH0T0
(GyHKIIOHATY Ta TOYHOCTI HE BUCTAYa€, TO, 3BUYANHO, TOBEAETHCS AOMUCYBATH CBOI
MOJIyJI1 10 iICHYI04Oro pimieHHs. Bei pi3onepw, siki HasiBHI B Protégé cxoxi, B

peanizoBaHii CHCTEMI BOHU JaBajiy MOBHICTIO OJIHAKOBI pe3ysibTaTu podoTu. Och ix

CITHCOK:
e ELK
e FaCT
e HermiT
e Mastro DL-Lite Reasoner
¢ Ontop
e Pellet
e Pellet(Incremental)
o Jcel

1.3 CepenoBuiile BUKOHAHHS Ta HOTO XapaKTEPUCTUKU

B sxocti cepenoBuiia BukoHaHHs 0yJsi0o o0pano MoBy Python Bepcii 3.6. Python €
IHTEepIIPEeTOBaHOI MOBOIO IIPOTpaMyBaHHsI, fKa mepekaanaeTscs B C++. Ll MoBa €
3HAXOJMUTHCS Ha OLIbLI BUCOKOMY piBHI, aHDK C++, ToMy 110 6araro onepariii
poOuUThCS aBTOMAaTU4YHO. ToMy 11e poOuTh HanmucanHs nporpaM Ha Python mBumioro
Ta 6e3neunimioro. [Ipore, 3a 11e TOBOIUTHCS TUIATUTH MIBUIKICTIO BHKOHAHHS
nporpam. Ock nopiBasHHS C++ Ta Python B o6uncneni marpuis. Mu 6aunmo, 1o

Python 3nauno mporpae.
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Man. 1.3 Iopisuanns weuokocmi Python/C++

OpHoro 3 HalOUTBbIUX nepeBar Python Hag yciMa MoBamMu nporpamMyBaHHA — 11€ ii
MOJYJIbHICTB. ICHY€E Bke 6arato cydacHux 010J110TeK, SIKi JT03BOJISIOTH BUPIIITYyBaTH
MOCTaBJICH] 3a7a4l OUIbII epeKTUBHO. J1Jid 3/11iICHEHHS TTOCTABJIEHOI B KYPCOBII
po0oTi 3371241 OyJI0 BUKOPUCTAHO TaKl O10J110TEKHU:
e Telebot — nys iHTEpaKIlIi MOTO IPOTrPAMHOT0 30CTacyHKY 3 Telegram
MECEHXKEPOM

e NItk — 6i6moTeka 11t 0OpOOKH MOBH

* Benchmarking (python vs. c++ using BLAS) and (numpy) [Enextponnuii pecypc] — Pexxum goctyrry 10
pecypcey: https://stackoverflow.com/questions/7596612/benchmarking-python-vs-c-using-blas-and-numpy.
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PO31JI 2: AnropurMu 00po0KH Ta aHAJI3Y TEKCTY

2.1 CteMMiHT

B iHpopManiifHOMy NOLIYKY TaKWi aArOPUTM SIK CTEMMIHT BIIOMUH JAy»e AaBHO.
Bin € 6a3010 114 111€1 TiIKM MporpaMHoi iHxeHepii. Llei anroputm go3Bossie
3HAaXOJIUTH OCHOBY CJIOBa, IPU IbOMY BOHA MO He 30iraTucs 3 KOpEHEM CIIOBa,
TOMY II€¥ aJITOPUTM € IBPUCTHKOIO. [IpoTe € OCHOBHUM aNTOPUTMOM KOMTIAHI11
Google. Mopdoorist Ha OCHOBI CTEMIHTY Mae JIeKiibKka nepesar. Hanpuxian
3aBJISIKM 3MEHILEHHIO 00'eMy 1H(POpPMAIiil 3pOCTa€ NIBUAKICTh AHAII3Y.
HaiiromoBHIIIOW IEpeBaroro mporo aaropuTMy — 1ie GakT, 1o HaBiTh 3a BIICYyTHOCTI
CJIOBHUKA OCHOB CJIiIB MU OTPUMYEMO MOP(}oJIoTiuHy 6a3y HEOOMEKEHHOTO PO3MIpY.
[Ipu iboMy MOPQOJIOTist HIKOJIM HE CKaXKe, 1[0 TAKOI'O CJI0OBA HEMAE B CIIOBHHUKY.
Cepen HeIOMTIKIB — HEBHCOKA TOYHICTh METOY Ta HEMOKJIMBICTh CHHTE3Yy Ha 6a3i 6e3
OCHOB. be3 0CHOBHM MM HE 3MOKEMO 3pO3yMITH UM € CJIOBO JI€I0, IKY HEOOX1THO
BUKOHATH HAJl IEBHUM 00’ €KTOM YU I1e 00’ €KT ITI€T Aii Ta 1HIIIE.

PesynbraTu po6otu anroputmy creMminry: TyT Mu 6auumo, 110 Y BCIX BUIAIKaxX
MPOCTO BIAKUIA€THCS 3aKIHUEHHS clioBa. B aHTmiiiChbKill MOBI1 3aKiHYEHHS, 110
XapaKTepU3y€e MHOKUHY 00’ €KTy — *“s”, 11€cTI0BO B MUHYJIOMY 4aci — “‘ed”. [l

KOPEKTHOI poOOTH aJirOpuUTMY Tpeba OHOBIIIOBATU CIIMCOK TaKMX 3aKIHYCHH B

3aJIEKHOCTI B1J MOBH, SIKY BU aHAJII3y€ETe.
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original_word stemmed_words

0 connect connect
1 connected connect
2 connection connect
3 connections connect
4 connects connect

original_word stemmed_word

0 trouble troubl
1 troubled troubl
2 troubles troubl
3 troublemsome troublemsom

Man. 2.1 Pesynomamu pobomu cmemminzy’

2.2 Jlematusaris

Sk 3a3Ha4EHO BUILE CTEMMIHT — II€ KUT Ha SIKOMY CTOITh 1H(QOpMaIIHHUN MOIIYK.
JlemaTu3aiist — 3a Ipyruit kut. L{el anropuT™ cX0Xuil Ha CTEMMIHT 32 CBOEIO METOIO.
e 3mMeHIIeHHs KUTHKOCTI 1H(hOpMAaIlii Ta MPUBEICHHS /10 OJIHIET OCHOBH. Y
BIJIMIHHOCTI B1JI CTEMMIHTY, SIKMI HE TapaHTye, 0 Pe3yJIbTaToM HOoro podotu Oye
KOPEHbB CJIOBA, TAPAHTYE BUOKPEMIICHHS KOPEHIO, a00 TpaHc(opMalliro ciioBa J0
KopeHo. /{11 po6oTH 1IbOTO METOAY HEIOCTaTHBO 30€epiraT 3aKiHYEHHs Ta
MPUCTABKH CJiB y BUOpaHiii MoBi. Lleil anroputm BuMarae 30€pekeHHs BChOro
CJIOBHMKY MOBH, TOMY 1110, HAPUKJIAJ, 10 CJIIB B MHOKHHI MOK€ HE TIIbKU
JI0JIaBaTHUCh BIJINIOBIJIHE 3aKIHUCHHS, a III€ ITOBHICTIO 3MIHIOBATHCH CJIOBO. Tex came

MO>KHA CKa3aTH PO JIIECTOBA B pi3HUX yacax. Och MpUKIAL Al JieMaTu3aTopy:

% Ganesan K. All you need to know about text preprocessing for NLP and Machine Learning [Enexrponmmuii
pecypc] / Kavita Ganesan — Pexxum moctymy mo pecypey: https://towardsdatascience.com/all-you-need-to-know-
about-text-preprocessing-for-nlp-and-machine-learning-bc1c5765ff67.
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original_ word lemmatized_word

0 trouble trouble
1 troubling trouble
2 troubled trouble
3 troubles trouble

original_word lemmatized_word

0 goose goose

1 geese goose

Man. 2.2 Pesynomamu pobomu nemamesayii’

2.3 POS-tagging

POS-tagging(Part Of Speech tagging) — anroputm kinacudikaiiii ciiB 3a YacCTHHAMU
MOBH, KWW TaKOXX € OCHOBHUM aJIrOPUTMOM 1H(opMailiiinoro nouryky. Cam mo co0i
QITOPUTM € HU3BKOTO PiBHS, BUKOPUCTOBYIOUH SIKUH MOXKHA MOOYTyBaTH CBOIO
MOIITYKOBY CUCTEMY. AJITOPUTM HE Ma€ MEBHOI MOCIIJOBHOCTI J1i, aJKe B KOXKHIHI
MOBI CBOi IIpaBuiIa MOpP(OJIOTii, ajie HalYacCTiIa IMIUIEMEHTAIlisl — 11€ BHOKPEMJICHHS
3aKIHUCHHS CJIOBa Ta HMoro aHaji3 i1 kiaacudikais Bcboro ciona. [Ipukian Takux

MATTEPHIB JJI aHTJTHCKbOT MOBH:

" Ganesan K. All you need to know about text preprocessing for NLP and Machine Learning [Enexrponmmuii
pecypc] / Kavita Ganesan — Pexxum moctymy mo pecypey: https://towardsdatascience.com/all-you-need-to-know-
about-text-preprocessing-for-nlp-and-machine-learning-bc1c5765ff67.



patterns = [

(r'.*ing$', 'VBG'),
(r'.*ed$', 'VBD'),
(r'.*es$', 'VBZ'),
(r'.*ould$', 'MD'),
(r'.*\'s$', 'NN$'),
(r'.*s$', 'NNS'),

(r'*-2[0-9]1+(\.[0-9]+)?§ ",
(r'.*" ]NN')

'CD'),

H= e e e e e S e

15

gerunds

simple past

3rd singular present
modals

possessive nouns
plural nouns
cardinal numbers
nouns (default)

Man. 2.3 Hamepnu xnacugpixayii cuie sa wacmunoi mosu®

Takox BUKOPHCTOBYETHCS aHAJI3 MOPSIAKY CIIB JIJIsl MOB 13 (DIKCOBAaHUM MOPSIIKOM Y

pedeHHi. Y po0oTi BUKopucTaHo 6i0mioTeky nltk, sika knacudikye HACTyInHI TUIIH

CJIIB:
o CC
¢ DT — xomu, kpanku...
e FW —iHo3eMHE CII0BO

® JJ — nmpuKMETHUK

¢ JJR — nopiBHsUIbHA hopMa TPUKMETHUKA

e JJS — Buia nopiBHsIbHA opMa

¢ NN — IMEHHUK

® VB — nmiecnoBo (iH(}iHITHB)

e VBD — niecioBo B MUHYJIOMY Yaci

Ta 1M, ..

¥ Categorizing and Tagging Words [Enextporuuit pecypc] — Pexum JOCTYITy 10 pecypey:

https://www.nltk.org/book/ch05.html.
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PO311JI 3: Crpykrypa Telegram noaarkis

3.1 ba3oBi MOXJIMBOCTI 00Ty

boru ana Telegram Ta iHIIUX MeCeHKEPIB, a00 COIIaIbHUX MEPEXK MUIIYTh 3a
JOTIOMOT 00 010/110TEK, SIKI HAJal0Th MOXJIMBICTh 0a30BO1 KOMYHIKaLIi MK
nporpamoro Ta kopuctyBadem. Kommanisa Telegram HamaraeTbcst MaKCUMaJIbHO
MOIIUPUTH MOKIIMBOCTI IMIIJIEMEHTAIIlT HA yC1 MOMYJISIPHI MOBH MPOTpaMyBaHHS.

3apa3 KoMMaH1sg Ha/Ia€ MOXKJIMBICTh TMCATU HA HACTYMTHUX MOBAaX Ta TEXHOJIOTISAX:

* Node.js

e PHP

¢ Python

* Java

e Ruby

e Swift
Ta 1HII

bot koHTpOMI0oeThCs 3a monomororo API-TOKEN, sikuii Bugae rojoBHUM 00T B
Telegram (i Tinbku BiH!), sikuii Mae Ha3By “BotFather”. Token BumaeThes nuiie
cnpapxHiM ctopiHkam Telegram, ToO6TO 60T HE 3MOK€e CTBOPUTH L€ OJHOTO 0OTA,
JUISE IBOTO HEeoOXiMHa MroauHa. KOHTpoIs Ha 0COOUCTOI0 CTOPIHKOIO JTFOUHU
TaKOX HE MOKHA MepeaaTu nporpami. 3po0iieHo 1€ B HIIAX OS3MEeKH Ta 3MEHIIIEHHS
KUJIBKOCTI 1HPOPMaLIIMHOTO CMITTS, IKE€ KOMIaH1i MOTpiOHO 30epiratu. [{lum TokeHOM

HEOOX1THO 1HiIlaai3yBaTH 010JI0TEKY, MEPEIaBIIN HOTO y mapaMeTpu KOHCTPYKTOpa.



N ] Telegram

m BotFather

N

/newbot g:3gpM v

Alright, a new bot. How are we going to call it? Please choose a
name for your bot.

GetTheBestCandidate g.35 pyy L7

Good. Now let's choose a username for your bot. It must end in
‘bot". Like this, for example: TetrisBot or tetris_bot.

riepkin_kursova_bot g.59py L

Donel Congratulations on your new bot. You will find it at
t.me/riepkin_kursova_bot. You can now add a description, about
section and profile picture for your bot, see /help for a list of
commands. By the way, when you've finished creating your cool
bot, ping our Bot Support if you want a better username for it. Just
make sure the bot is fully operational before you do this.

Use this token to access the HTTP API;

Keep your token secure and store it safely, it can be used by
anyone to control your bot.

For a description of the Bot AP|, see this page:
https://core.telegram.org/bots/api

Man. 3.1 Ompumanus knroua 0isi HO8020 6omy

Anroputm orpumanns API-TOKEN Big BotFather:

1. Tlicns 3HAXOHKEHHS HOTO Yepes3 MOIIYKOBY CTPIUKY 1a€EMO KOMaHTY
“/newbot”, sika BIJIMIOB1Ia€ 32 CTBOPEHHS HOBOT'O OOTY.

2. Im’s 6oty.

VYHikanpHe iM’4 Ui 60Ty (yHIKaJIbHE B MEXKaX BCi€l Mepexi).

4. Otpumanss noBigomieHHs 3 kirodeMm. [1ix Hazsoro HTTP API.

(98]
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3.2 CtpyKTypa n0AaTKy

[leBHOI Ta 3aranbHO MPUKHATOT CTPYKTYPH HE ICHYE, SIK 1 B OyIb-IKOMY MTPOEKTI.
OOMexeHHs HaKJIaJa€e JTUIIe MOBa MPOTpaMyBaHHs, Ha sIKii nuieTbest 60T. Tomy TyT
MPAITOI0Th Tpeba JOTPUMYBATHCH 3aTAIBHO MTPOTPAMICTCHKHX MTPaBUJI HATMCAHHS
koxy: SOLID, DRY, KISS Ta ixmi. Takox TyT MO>KHa 3aCTOCOBYBaTH Pi3HOMAaHITHI
naTepHU nporpamyBaHHs. B 111t poOoTi 0yJi0 B3STO OJMH 3 HAUTTOMIUPEHIIIUX
natepHiB B HanucanHl API-3actocyBanb — Model-Controller-Service. Hactuna Model
BI/IMOBIAA€ 3a JaHHI, K1 30epirae qogatok. Controller — miciie, Kyiu NPUXOISITh BCi
3aITUTH KOPUCTYBAYiB. IX MO’KHA PO3OMBATH HA JIOTYHI YACTHHU Ta TPYIyBaTH MO
¢aiinax. Service BIAMOBIA€E 3a BCIO JIOTIKY TOJAaHKY. B po3pobienomy momarky,

Hanpukiaz, € cepsic “Ontologylnteraction”, IKUX MpaIroe 3 OHTOJIOTIELO.
2

\ 4 Kursoval ~/PycharmProjects/Kurs

analyze
data
filler
getData
ontology
resumes

.gitignore

app.py

o catalog-v001l.xml
constants.py
fill_ontology.py

w: README.md

Man. 3.2 Cmpyxmypa Telegram 6omy
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Po3ais 4: Po3poOka ta anamni3z nogarky GetTheBestCandidate

4.1 Orasg moOy10BaHOi OHTOJIOTTT

Ownrozoris, sika Oyna moOyaoBaHa B pefakTopi Protégé Burisgae HaCTyITHUM YHHOM:

Career
Company
> Resume
Skill
MachineLearning
Model
Classification
Clusterisation
Library
Math
WebProgramming
> Framework
> Language
E Technology
BackendTechnology
Database
NonRelational
Relational
FrontendTechnology
University

Man. 4.1 I[lobyoosana onmonocis

Jlaiii s onuIry KOKeH KJ1ac OKpeMo:

Career

Kiac BUKOpUCTOBYETHCS 17151 OMMCY BaKaHCIH B KOMITaHIT Ta € MiKIACOM TOJIOBHOTO
kiacy “Thing”, ToO6TO € KJ1acoM HaBUIIOTO PiBHSA B IIiil OHTONOTIT. Mae object
property “requireSkill”, o onucye HeoOXiaH1 HABUYKH I Tocaau. Takoe mae Taki

data properties: “career id”, “career name”.
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Resume

€ aOCTpaKTHUM KJIaCOM Ta 30epirae JaHHi PO KOPUCTYBaYiB, K1 JIUIIUIN CBOI
pe3tome Ha o0paHy BakaHCito. Mae HacTymHi data properties: “resume id” —
yHIKaJIbHUN HOMEp pe3tome, “resume file name” — nuisax, ae 30epexeHo dai 13
pesiome, “resume_link™ — Bci mokinkaHHA B (paiini 3 pestome. Mae object property —
“resumeHasSkill”, o 30epirae mocunaHHs Ha BCl HABUYKH, 11 00YJIO 3HAKUIEHO Y

Gaiini 3 pe3rome.

Credentials

Kiac, mo 306epirae Bci 0COOMCTI JaH1 BIaCHUKA pe3toMe (BUTATHYTI 3 caMoro ¢aumy
pestoMe). Mae HactymHi data properties: “link” — Bci mocuitanss, 1mo 0yJio 3HalACHO
y daiini 3 pe3tome, “phone” — Bci TenedoHHI HOMepH (YKpaiHCBKOTO CTaHAApTY), IO

Oyno 3Haiaeny y daiini, “email” — Bci iMeliIH 3 pe3rome.

Education
Kiac, mo 30epriae gani mpo ocBiTy KaHauaaTa. Mae mocuiaHHs Ha YHIBEPCUTET 3a
nornomororo object property — “educatedAt”. Okpim Ha3BU yHiBepcuTeTy Mae data

property “degree”, 1110 BiIMOBiAA€ 3a CIEMIATbHICTb.

WorkExperience
B kmaci 36epiraetbest iHpopMaliisi mpo MUHYJIHNA JOCBiT poOOTH KaHauaaTa. Mae
HactynHi data property — “yearsOfExperience”. Takox Mae 3B’ 30K 3 KOMITaHIEO

gyepe3 object property — “workedAt”.

Candidate Terms
Knac, mo nanexuts pestome. TyT 30epiratoTbCsi yci MOKIIUMBI TEPMIHU, SKI

3YCTPLIMCH B pe3lOME, aJie BOHHM III¢ HE HasBHI B 0a3i 3HaHb, 1100 3aHECTH iX B OJIUH 3
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KJ1aciB. MOXKJIMB1 TEPMIHHM 11€ — IPUKMETHUK+HIMEHHUK, IMEHHUK+HTIPUKMETHUK,

IMEHHUK+H1MEHHUK.

Company
B npomy kinaci 36epriarorses yei IT kommanii 3a 2020 pik’. Mae nactynni data
property — “company_id” — yHIKaJIbHUH HOMEp KOMITaHii, “‘company name’ — Ha3Ba

KOMITaHI]I.

University
B upomy kiaci 3i6pani Bci yniBepcuretn Vipainu'®. Mae data property —
“university 1d” — yHIKaJIbHUN HOMEpP YHIBEPCUTETY, “university name” — Ha3Ba

YHIBEPCUTETY.

Skill

€ abcTpakTHUM KJIacoM, BiH BU3HAYa€ MOXKIIMBOCTI KOPUCTYBAUiB Ta HEOOXITH1
HaBUYKH JUIS 3100YTTs BU3HAYeHOT poOoTH. Mae HacTymnHi data properties —

“skill 1d” — Bu3Hauae yHikanpHU HOMEp HaBUYKH Ta “skill name” — iM’s HaBUYKH,

110 OyJie M0Ka3yBaTUCh KOPUCTYyBayy.
WebProgramming

€ aOCTpaKTHUM KJIacoM 1 OyB CTBOPEHHI JIJI1 MOXKJIMBOCTI TTOJAAIBIIOTO PO3IIUPEHHS

CHCTCMU.

MachineLearning

Takox € aOCTpaKTHUM KJIaCOM, CTBOPEHUH ISl ONTUCY MOMYJISIPHOI TUIKU 1HXEHepii.

Model

® DOU [Enexrponnuii pecypc] — Pexxum moctymy 1o pecypey: https://jobs.dou.ua/companies/.
' Ministry of Education and Science of Ukraine State Enterprise "Ukrainian State Center for International Education"
[Enextponnmii pecypc] — Pexxum goctymy mo pecypey: https://studyinukraine.gov.ua/en/study-in-ukraine/universities.
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IIle onuu abcTpakTHUM Kiac, 10 HacaigyeTbes Bil MachinelLearning, cTBoproe Miciie
B l€papxli JUIsi TOTOBUX PIIIEHb B MAIIMHHOMY HaBYaHHI, SIK1 HA3UBAIOThCS

MOIACIISAMMU.

Classification / Clusterization
Bunu mopereii, sski HasiBHI B OHTOJIOrI. JIMIe 11 BUAX MOJIENEH € BaXKIIMBUMHU IS

HaIoi abCTPaKTHOT KOMTaHIi.

Library
baraTo 0a30BHUX peueil Bxke MarOTh pilieHHs. CKyIUeHHs TAKUX PIIIEHb 3a3BUYail
JexaTh B 010J110TeKaxX, TOMY 3HaHHS 00paHOi 010110TEKH MOKE TOBOPUTH TIPO T€, 3

SKHMH 3aJa4aMi IIpalroBajia JIIoAWHaA.

Math
MamvHHe HaBYaHHA HIJIKOM 0a3y€eThCsl HA MaTeMaTHIIl, TOMY 3HaHHS PI3HUX TEM B

MaTeMaTHIll Jy>Ke [IIHUTHCS I TaKUX JIFOCH.

Framework

Onucye HaBUYKU KOPUCTYBaHHIM (peiiMBOpKaMu Ta 610J110TEKaMHU B 11 CUCTEMI.
Mae niaposzainu Ha Backend Ta Frontend Framework, siki matoTes object property —

“usesLanguage”.

Language
Onucye HaBUYKHU BOJIOAIHHSIM MOBaMH MPOTpaMyBaHHs, TAKOX MOIISIOTHCS HA
Backend Ta Frontend i1 matoTs object property — “usesFramework”, 1110 € 3BOpOTHBOIO

1o “usesLanguage”.

Technology
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Omnucye HaBUYKH BOJIOIIHHAM JACSIKUMHU TEXHOJIOTIAMHU. TeX MOMIISIOTHCS Ha
Backend ta Frontend, knac Backend mae cuna Database, sikuii B cBOIO uepry

MOAUTSETHCS Ha PEJISLIOHHY Ta Hepensaiionny mozeni. Kinac Frontend cuniB He mae.

4.2 Ornsan kinaciB 10AaTKy

Main

Knac, ne 3a1iicCHIOE€TECS OCHOBHA YaCTHUHA, JIe TIPOMMCaH1 B3aeMO/Iii 00Ta Ta
KopucTyBaua. [licns 3amycky HbOro Kiacy 3aBaHTaXKy€eThCsl BCS OHTOJIOT 1A,
NEePEBIPSAETHCSA HA TOMUIKOBICTh, pOOJIATHCS JIOT14HI BUCHOBKH 3 HET Ta 3aMHUCYIOThCS

Hazaj 10 daility 3 po3mpeHHsM owl.

Constants
B npomy kimaci 3HaX0aAThCs BC1 HEOOX1IHI JJaH1 MPO JA0JIaHOK, sIKI MOYKHA 3MIHUTH B
Oyap-skuii yac. TyT MOXKHA 3HANTH:

e Bot API token

e [urepdeiicu B3aeMOii 17151 PI3HUX THUITIB KOPUCTYBaUiB

e Meroau ¢ AMHAMIYHOT'O HalIOBHEHHS 1HTEpQenciB B3aEMOIIT

® MacuBu 151 poOOTH 3 JAHUMHM PI3HUX KJIACIB OHTOJIOT1T

Resume

B npoMy kjaci onmcana Jiorika Juis B3aeMoii 3 kiacom Resume B oHTOM0TI. TyT
MO>KHA 3HAUTH METOJIM TI0 TeHepallli yHIKaIbHOTO HOMEpa VIS pe3loMe KaHIu/IaTy,
OTPUMAaHHSA JJaHUX B HEOOX1AHOMY (hopmarTi /1Jisi BUBEICHHS Ha ekpaH uepe3 Telegram

J0JaTOK.

Skill
Tyt Mo>xHa 3HalTH JOTIKY B3aemo/li 3 kinacoM Skill B onTosorii. B npomy kiaci
HasiBHI METOJIU T€Hepallii YHIKaJIbHOTO HOMEpa Ul HABUYOK, OTPUMAaHHs JaHUX B

nBox (opmarax (1 — B macusi Python knaciB, 2 — B macuBi owl oHTOJIOTI).
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Sorter
Tyt 30epiraerbcs jorika COpTyBaHHs KaHAUAATIB Ha BAKaHCIT 32 CX0XICTIO BUMOT Ta

HaBUYOK KaHIIMaTa.

OntologyInteraction
B npomy Kimaci 3HaX0UThCSI OCHOBHA JioTiKa B3aemoii Python kmaciB ta

nodyaoBaHoi B Protégé onToO0rT1i.

ResumeAnalyzer
Knac, sxuii poOUTh CHHTaKCUYHUN aHalli3 pe3toMe, sIKe HajiciaaB KaHauaaT, Gopmye
JIaHH1 y CIielialibHI KOHTEWHEPH, SIK1 MMOTIM 00pOOIIATHCS KIIacOM

OntologylInteraction Ta Oy 1yTh 3aHECEH1 JO OHTOJIOTI].

Career
B npomy kmaci 311MCHIOETHCSI TOBHUM KOHTPOJIb HaJl KJIacoM oHToJjor1i Career,
30KpeMa OTpUMaHHSA JJAHUX TPO 1eHl Kac B moTpioHOMY dhopmarTi, 3amuc A0

OHTOJIOT1T HOBUH BAaKaHCIH Ta 1HIIIE.

4.3 Ornsan po3po0JICHOTO aHai3aToPy TEKCTY

[ToOynoBanuit aHanmizatop TeKCTy mpairioe 3 ¢ainamu y popmati “PDF”. Telegram
00T oTpuMye Gai i3 pe3roMe Ta 30epirae Horo Ha JUCK B JUPEKTOPIiIO, AKa
Bi/IMOBIAa€e oOpaHiil KaHIUIAaTOM BakaHcii. [Ticis boro miaKIIOuaeThCs aHATI3aTOP
Ta MPAIOE 32 HACTYITHUM JITOPUTMOM:

1. Binkpusae (aiin

Ta 1HII

|’)

2. TlpuOGupae Bci “He NOTPIOHI” CUMBOH, cepel sKux: “\n”, “\r”,

3. 3HaxoauTh B TEKCTI BC1 IMEHJIN 32 JIOTIOMOT'OF0 PETYJISIPHOTO BHPaA3y
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4. 3HaxoauTh Bci Tene(OHHI HOMEPH YKPaiHCKbOTO CTaHAAPTY Yepe3 PEryIspHUi
BHpa3
3HaXOIUTh BCl IOCUJIAHHS Yepe3 peryJIsipHul BUpa3

[lepeBOAUTH TEKCT 10 HUKHBOTO PETICTPY

5
6
7. Jlemate3sarris
8. Tlomryk yHIBEpCUTETIB / KOMITaHi# / HABUYOK 3a JOTIOMOTO0 OHTOJIOTI]
9. Poscrasisie POS teru
10. Illykae cmoBa abo CIIOBOCIIONYYECHHS, SIKi BUTJISAAIOTh K KaHIAAaTH Ha
TepMminu. HacTymnHi ciioBa € KaHauaaTamu:
a. IIpukmerHuk+ImeHHHK
b. Imennuk+IIpuKMeTHHK
c. ImeHHuK
d. ImeHHuK+IMEHHUK...
11. 3aHOCHUTH BCE JO OHTOJIOTIL
12. 3acTocoBye pi3oHEp, KKl BUBEE BCI JIOTI1YHI BUCHOBKH Ta 3aIHIIE iX 10
OHTOJIOT1
[IBuakicTh anamizy pestome ~1MB / cekynaa. 11{o € 1ocTaTHBO MIBUAKO, 3BAXKAIOUN

Ha Te, 110 3arajJioM po3Mip pe3toMme He nepesuirye SMB.

YactuHa OIHOT'O 3 PE3IOMC Ha AKOMY TCCTYBABCA aJITOPUTM!
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Skills
- Python, C++

- Knowledge of basic computer vision algorithms(Canny edge detection, contour curvature,
segmentation, boundary tracing, erosion)

- Linear algebra
+ Probability theory
+ Algorithms and data structures

- Understanding of machine learning algorithms

Own projects

In terms of university course work developed ontology-based knowledgebase, which helps to select
candidates for given job vacancies by classifying their skills.

https://github.com/maxflexx/Kursova

Implemented an algorithm, which helps to find similar images(exact same, images with blur, noise
etc., the same object from different point of view) using ssim method

hitps://github.com/maxflexx/image-similarity

Experience BACKEND DEVELOPER | PAYTOMAT COMPANY | 01.06.2018 -
01.01.2019

- Did research on new cryptocurrencies and backend support for them.

- Technologies: Node.js, Nest.js - for developing. Jest - for testing.

Man. 4.2 Ilpuxnao pestome

YacTtuHa pe3yiabTaTy poOOTH aHaIi3aTopy:

Object property assertions
M resumeHasSkill C++
M resumeHasSkill Python
mmresumeHasSkill Nest
M educatedAt universityl1l6
M resumeHasSkill JS

Data property assertions

M resume_candidate_term "experience"AAxsd:string

B resume_candidate_term "education"AAxsd:string

M resume_candidate_term "algebra"AAxsd:string

mresume_link "https://github.com/maxflexx/Kursova"AAxsd:string
M resume_candidate_term "help"AAxsd:string

Man. 4.3 Ilpoananizosarne pesrome
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4.4 OcHoBHUM (DYHKIIOHAT HOJATKY

Bbot BuKkopucToBy€e MoOy10BaHy OHTOJIOTIIO B peakTopi Protégé, sika HaBeneHa

BHUIIIE, 32 JIOTIOMOT'OFO 111€1 OHTOJIOT1i pOOJISITHCSL HACTYIIHI JIOT1YH1 BUCHOBKH

Komnu xopuctyBau 3anuiiae cBoro 3asBy Ha 0OpaHy BaKaHCIiIO, TO BOHA
3aHOCHUTKCS 110 OHTOJOT1i. Komu aaminicTpaTrop 60Ty Xoue meperisiHyTH BCIiX
KOPHUCTYBa4iB BiJICOPTOBAHUX 3a KUTBKICTIO CXOKHUX HABUYOK, TO OCh IIC
COpPTYBaHHS POOUTHCS TEX 3a JOTIOMOTOI0 OHTOJIOTIT Ta popMyITi, 3a SIKOT
HapaxoBYIOThCS Oaju 3asBam

['eHepytoThCsl yCl BUITYCKHUKU YHIBEPCUTETIB 32 JOIOMOIOI0 object property
“educatedAt”.

['enepytoTbes yci CiBpOOITHUKY KOMITIaHIM 32 MUHYJIUM JIOCBIZIOM B pe3loMe.

Object property — “workedAt”.

bot Mae n1Ba BH1a KOPUCTYBaYiB.

Admin

Mae HacTyIHI MOKJIUBOCTI

CtBOpIOBaTH HOB1 BaKaHCii

CtBOpIOBaTH HOB1 HABUYKH JJI IUX BaKaHCIH

[TepernsaaTu Bci BakaHCli

[lepernsaaT HaBUUKH, SIK1 HEOOX1IHI 1711 BaKaHCI1

[lepernsgaTy 3a4BKH, 3aJUIIEH] KOPUCTYBayaMHu, 110 B1ICOPTOBAHI 3a THM,

HACKUIBKU KOMTIaHI1 MiIXOIUTh JaHUH KOPHUCTYBaY.

o 3aranpHui 6as1 00paxOBY€ETHCS HACTYITHUM YHHOM:
* SKII0 KOpUCTYBay 3HA€ TaKy caMy TEXHOJIOTII0, [0 € B BAKAHCII,

TO J0 3araJIbHOI KIJILKOCT1 OaJliB J0/IA€ThCSI HACTYITHE YUCIIO:
(3arajibHa KUIbKICTh HABUUYOK B BaKaHCIi — CKUTBKH BXXe 0yJI0

MPOaHali30BaHo) * 2
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" Ko KopucTyBau 3Ha€ (PpelMBOpPK, IO BUKOPUCTOBYE
HEO0OX1IHY MOBY MpOrpaMmyBaHHs, a00 3Ha€ MOBY, 110
BUKOPHUCTOBYE HEOOX1THUN (PperMOpK, TO (3araibHa KITbKICTh
HABUYOK B BAKAHCIl — CKIJILKM BKe OyJ10 Impoananizoano) * 1.5"
Huxde HaBeneH1 300paxeHHs 3 MPUKIIAJOM B3a€MO/IT 3 O0TOM 31 CTOPIHKU
aJMIHICTpaTOPYy:

Universities:
national university of kyiv-mohyla academy
Skills:
Skill name: Nest
Skill name: C++
Skill name: JS
Skill name: Python
Resume file name: ../resumes/Frontend dev/programmist228.pdf
Emails:
ryepkin.maksym98@gmail.com
Links:
https://github.com/maxflexx
https://github.com/maxflexx/image-similarity
https://github.com/maxflexx/Kursova
Candidate terms:
software
segmentation
canny
technologies
experience
maksym
blur
similarity
ontology

Man. 4.4 Ilpuxnao navikpawozo Backend developer-a

1 ¥Kexepyn O. I1. Knacudikaniiina cucrema 3 migoopy nepconany / O. I1. XKexepyn, M. C. Penkin. // Haykosi
3amucku HaVYKMA. —2019.



User

® O Telegram

. GetTheBestCandidate

Enter career name

Senior blockchain developer

Select required skills

Select required skills

What is it?

Select which language it uses

Enter new skill name

Select required skills

New career created

2 Blockchain

CreateNewsSkill

Framework

17 Perl

PerlFramework

L.JU AV

Man. 4.5 Ilpuxnao cmeopenHs HO80I 6aKaHCii

[TepernsaaTu Bci BakaHCli

[lepernsaaT HaBUUKH, SIK1 TOTPiOHI HA ITI0 BAaKaHCIIO

[TogaBatu cBOIO 3asiBy Ha 0OpaHy BaKaHCIIO
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. GetTheBestCandidate

That's what we've got

21:09 W

/SeeAllVacancies 21110 W

All careers we have

2Frontenddev 51.19

What do you want to do?

21:110 w

Send your resume

MaksymRiepkin.pdf

285.9 KB
21:110 W

Man. 4.6 Cmeopenns H08020 8i02yKa HA BAKAHCIIO

4.5 MOXITMBOCTI PO3IIUPEHHS

MosknuBocTel AJ pO3MIMPEHHS I0ATKY 1CHY€, HECKIHUEHHA KUIbKICTh. Tema
KypCOBOT OXOILIIOE JIB1 BEJIMKI, I[e HEe BUPIIICHI [IJIKOM, TPOOIEMHU aHATI3Y
MPUPOIHKOI MOBH Ta Kilacuikaiiii, TOMy TyT MOKHa PO3BUBATH POOOTY B OJIHY 3
X 00JIacTeM.

1. MosHa 1ogaBaTv HOBI KaTeropii 3HaHb 70 oHTojor1i. [Iporpamuuii ko, Bxke
moOyI0BaHa OHTOJIOTISI Ta aHAII3aTOP TEKCTY JO3BOJIAIOTH 11e poOouTH 6€3
MIEPETIOH.

2. € MOXIIMBOCTI pO3IMIUPEHHs (DYHKITIOHATY aHalli3aTOPy TEKCTY, 30KpeMa

MOIITYK HOBUX KaTEeropii CiIiB, MiABUIICHHS MBUIKOCTI POOOTH TOIIIO.
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BucHoBku

B xonmi BHKOHaHHS KypcoBOi poOOTH MEH1 BAajocs MoOyayBaTu 0a3y 3HaHb, sKa
MOJKE€ JIOTIOMOTTH peKpyTepaM MEeBHUX KOMIaHiH e()eKTHUBHIIIEe BUTpayaTH BIACHUN
gac. OkpiM 1moOyaoBaHO1 0a3u 3HaHB OYyJI0O PO3POOJICHO aHATII3aTOp pe3toMe, SKi He
MalTh TEBHOI, 3a3/ajeriib 3a3HaueHoi, CTpykrypu. Jloctym npo 1iei 6asu
3MIACHIOEThCS 4epe3 Oota B MecceHmkepl Telegram, skuii Mae Ha3By
“GetTheBestCandidate”. Cepen mnepeBar HbOro 3aCTOCYHKY MOXHAa BUIUIUTH
HIBUAKANA aHalli3 MPUPOJHBOI MOBHM Ta O€3MOMWIKOBA Kiacu]ikallisi HAaBUYOK
kaHauaaTiB. Hemonmikm — pgocTtaTtHhO Majia 0Oa3a HABHYOK, aje MOXKJIUBICTh

PO3IIMPEHHS nepeadadeHa.
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Mepenik NPUUHATUX CKOPOYEHb

OBO - Open Biomedical Ontologies
OWL — Web Ontology Language

POS — Part Of Speech

RDF — Resource Description Framework
XML - Extensible Markup Language
WWW — World Wide Web

M3 — lNporpamHe 3abe3neyeHHs
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TekcT nporpamu “GetTheBestCandidate”

App-py
import telebot

import constants

from ontology import career, user, resume, sorter, ontologylnteraction

from analyze import resumeAnalyze
import os

bot = telebot. TeleBot(constants.key)

@bot.message_handler(commands=['admin'])
def handle_admin(message):
admin_key_board = constants.adminKeyBoard
bot.send message(message.from_user.id,

reply_markup=admin_key board)

@bot.message handler(commands=['user'])
def handle_user(message):

user_key board = constants.userKeyBoard

"OK, boss ",

bot.send_message(message.from_user.id, "That's what we've got ",

reply_markup=user_key board)

@bot.message handler(commands=['SeeAllVacanciesAdmin')

def show_all_vacancies(message):

msg = bot.send_message(message.from_user.id, "All careers we have",

reply_markup=constants.get_careers())
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bot.register_next_step handler(msg, process_career_select)

@bot.message_handler(commands=['SeeAllVacancies'])
def handle_see_all vacancies_user(message):
msg = bot.send_message(message.from_user.id, "All careers we have",
reply_markup=constants.get_careers())

bot.register_next step handler(msg, process career_select _user)

def process_career_select _user(message):
careerld = str(message.text).split(' ')[0]
constants.currentCareer = career.Career.find_career_by_id(int(careerld))

if constants.currentCareer == None:

bot.send message(message.from_user.id, "Invalid career selected",
reply_markup=constants.userKeyBoard)
else:
msg = bot.send_message(message.from_user.id, "What do you want to
do?",
reply_markup=constants.careerUserKeyBoard)

bot.register_next_step handler(msg, career_action_user)

def process_career_select(message):
careerld = str(message.text).split(' ')[0]
constants.currentCareer = career.Career.find_career_by id(int(careerld))
if constants.currentCareer == None:
bot.send_message(message.from_user.id, "Invalid career selected",

reply_markup= constants.adminKeyBoard)
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else:
msg = bot.send_message(message.from_user.id, "What do you want to
do?",
reply_markup=constants.careerAdminKeyBoard)

bot.register_next_step_handler(msg, career_action)

def career_action_user(message):
if message.text == "/GetAllData":

msg = bot.send_message(message.from_user.id,

career.Career.careers_out([constants.currentCareer]),

reply_markup=constants.careerUserKeyBoard)
bot.register_next_step handler(msg, career_action_user)
elif message.text == "/Apply":

msg = bot.send_message(message.from_user.id, "Send your resume",

reply_markup=telebot.types.ReplyKeyboardRemove())
bot.register_next_step handler(msg, handle_resume)
elif message.text == "/Back":
handle_back(message)

constants.currentCareer = None

def handle_resume(message):
file_info = bot.get_file(message.document.file_id)
downloaded_file = bot.download_file(file_info.file_path)
if str(file_info.file_path).endswith(".pdf") == False:
msg = bot.send_message(message.from_user.id, "We accept only .pdf

files",
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reply _markup=telebot.types.ReplyKeyboardRemove())

bot.register _next _step handler(msg, handle_ back)

resume_path = "../resumes" + "/" + constants.currentCareer.name + "/" +
message.chat.username + ".pdf"
if not os.path.exists("../resumes" + "/" + constants.currentCareer.name):
os.makedirs("../resumes" + "/" + constants.currentCareer.name)
with open(resume_path, "wb") as new _file:
new_file.write(downloaded _file)
resumeAnalyze.analyze(resume_path, constants.currentCareer.id)

bot.register_next_step handler(message, handle_back)

def career_action(message):
if message.text == "/GetTheBestCandidates":
msg = bot.send_message(message.from_user.id,

sorter.Sorter.sort_resumes_for_career(constants.currentCareer,

list(filter(lambda X:

x.career_id == constants.currentCareer.id, resume.Resume.resumes))),
reply_markup=constants.careerAdminKeyBoard)
bot.register _next _step handler(msg, career_action)
elif message.text == "/GetAllData":
msg = bot.send_message(message.from_user.id,

career.Career.careers_out([constants.currentCareer]),

reply_markup=constants.careerAdminKeyBoard)
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bot.register_next_step handler(msg, career_action)
elif message.text == "/Delete":
ontologylInteraction.Ontologylnteraction.delete career(constants.current
Career.id)
constants.currentCareer = None
handle_back(message)
elif message.text == "/Back™:
handle_back(message)

constants.currentCareer = None

@bot.message handler(commands=['CreateNewVacancy'])
def handle_vacancy_creation(message):
constants.skill_ids =]
constants.career name =""
msg = bot.send _message(message.from_user.id, "Enter career name",
reply_markup= telebot.types.ReplyKeyboardRemove())

bot.register_next_step handler(msg, handle vacancy name_enter)

def handle_vacancy_name_enter(message):
constants.career_name = message.text
msg = bot.send_message(message.from_user.id, "Select required skills",
reply_markup=constants.get_skills())

bot.register_next_step handler(msg, skill_selection)

def skill_selection(message):

if message.text == "CreateNewSkill":
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msg = bot.send_message(message.from_user.id, "What is it?",
reply _markup=constants.get_skill_main_categories())
bot.register next step handler(msg, skill_creation)

elif message.text == "Done":

ontologylnteraction.OntologyInteraction.create_new_vacancy(constants.care
er_name, constants.skill_ids)
bot.send_message(message.from_user.id, "New career created")
handle_back(message)
else:
skill_id = str(message.text).split(' ')[0]
constants.skill_ids.append(int(skill_id))
msg = bot.send_message(message.from_user.id, "Select required
skills",
reply_markup=constants.get_skills())

bot.register _next step handler(msg, skill_selection)

def skill_creation(message):
constants.uses _id =]
if message.text == "Framework":
msg = bot.send _message(message.from_user.id, "Select which
language it uses", reply_markup=constants.get languages())
bot.register _next step handler(msg, language_selector)
elif message.text == "Back™:

handle_back(message)

def language_selector(message):
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language _id = int(str(message.text).split(' ')[0])

constants.uses_id = [language id]

msg = bot.send_message(message.from_user.id, "Enter new skill
name", reply_markup=telebot.types.ReplyKeyboardRemove())

bot.register_next_step handler(msg, skill_name)

def skill_name(message):

constants.skill_ids.append(

ontologylnteraction.OntologyInteraction.create_new_skill(message.text,
constants.uses_id))
msg = bot.send_message(message.from_user.id, "Select required
skills",
reply_markup=constants.get_skills())

bot.register _next step handler(msg, skill_selection)

def handle_name_entering(message):
data = str(message.text).split(' ')
constants.firstName = data[0]
constants.lastName = data[1]
msg = bot.send_message(message.from_user.id, "Select required
skills",
reply_markup=constants.get_skills())

bot.register_next_step handler(msg, skill _selection_user)

def handle_vacancy_name_enter_user(message):
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constants.currentCareer =
career.Career.find_career_by id(int(str(message.text).split(' ")[0]))
msg = bot.send_message(message.from_user.id, "Select required skills",
reply_markup=constants.get_skills())

bot.register_next_step handler(msg, skill_selection_user)

def skill_selection_user(message):
if message.text == "CreateNewSkill":
msg = bot.send _message(message.from_user.id, "What is it?",
reply_markup=constants.get_skill_main_categories())
bot.register_next_step handler(msg, skill_creation_user)

elif message.text == "Done":

ontologylnteraction.OntologyInteraction.create_new_user(constants.firstNam
e, constants.lastName, constants.currentCareer.id, constants.skill_ids)
bot.send _message(message.from_user.id, "Application
accepted")
handle_back(message)
else:
skill_id = str(message.text).split(' ')[0]
constants.skill_ids.append(int(skill_id))
msg = bot.send_message(message.from_user.id, "Select required
skills",
reply_markup=constants.get_skills())

bot.register_next_step handler(msg, skill_selection_user)

def skill_creation_user(message):
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constants.uses _id =]
if message.text == "Framework":
msg = bot.send _message(message.from_user.id, "Select which
language it uses", reply_markup=constants.get _languages())
bot.register_next_step handler(msg, language_selector_user)
elif message.text == "Back™:

handle_back(message)

def language_selector_user(message):

language _id = int(str(message.text).split(' ')[0])

constants.uses_id = [language _id]

msg = bot.send_message(message.from_user.id, "Enter new skill
name", reply_markup=telebot.types.ReplyKeyboardRemove())

bot.register_next_step handler(msg, skill_name_user)

def skill_name_user(message):

constants.skill_ids.append(

ontologylInteraction.Ontologylnteraction.create_new_skill(message.text,
constants.uses_id))
msg = bot.send_message(message.from_user.id, "Select required
skills",
reply_markup=constants.get_skills())

bot.register_next_step handler(msg, skill _selection_user)

@bot.message handler(commands=['Back'])

def handle_back(message):



hide = telebot.types.ReplyKeyboardRemove()

bot.send _message(message.from_user.id, "OK", reply _markup=hide)

if name_==" main__ "
ontologyInteraction.Ontologylnteraction.load_data()

bot.polling(none_stop=True, interval=0)

ResumeAnalaze.py

import textract

import nltk

from nltk.corpus import stopwords
import re

import time

from ontology import ontologyInteraction

ontologylnteraction.OntologyInteraction.load_data()

lemmatizer = nltk.WordNetLemmatizer()
stop_words = set(stopwords.words(‘english'))
noun_tags = ["NN", "NNS", "NNP", "NNPS", "FW"]
adjective_tags = ["JJ", "JJR", "JJS"]

adverb_tags = ['"RB", "RBR", "RBS"]

def tokenize_words(text):

return nltk.word_tokenize(text)

44
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def pos_tag(tokenized words):

return nltk.pos_tag(tokenized _words)

def find_all_emails(text:str):
res = re.findall(r"[a-z0-9\.\-+_]+@[a-z0-9\.\-+_]+\.[a-z]+", text)
for email in res:
text = text.replace(email, ")

return [res, text]

def find_all_phones(text):
res = re.findall(r"A(?:\+38)?(?:\(044\)[ .-]?[0-9{3}[ .-]?[0-9K2}[ .-1?[0-9]{2}]
044[ .-]?[0-9K3} .-1?[0-9){2}[ .-]?[0-9]{2}|044[0-9K{7})$", text)
for phone in res:
text = text.replace(phone, ")

return [res, text]

def find_all_links(text):
res = re.findall('http[s]?://(?:[a-zA-Z]|[0-9]|[$-_@.&+]|['*\(\),]|(?:%[0-9a-
fA-F][0-9a-fA-F]))+', text)
for link in res:
text = text.replace(link, ")

return [res, text]

def erase_redundant_data(text):
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text = text.replace('(', ' ).replace(')", ' ').replace('/, ', ").replace(\\', ', ")
tokens = text.split(' ')
t = [w for w in tokens if w not in stop_words]

return " ".join(t)

def lemmatize_word(word):

return lemmatizer.lemmatize(word)

def lemmatize_words(text:str):
text = text.lower().split(" ')
res ="
for word in text:
lemm_word = lemmatize_word(word)

lemm_word = lemm_word.lower().strip().replace('.', ").replace(’,’, ")

res += lemm_word +

return res.strip()

def noun_only(p):

return p in noun_tags or p == "FW"

def noun_adverbs(p):

return p in noun_tags or p == "FW" or p in adverb_tags

def get_instances(part_of_speech_tags, hasToBeWritten):

res =]
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indexes =[]
temp_res = dict()
for i in range(len(part_of speech tags)):
p = part_of_speech_tagsli]
if hasToBeWritten(p[1]) and len(p[0]) > 1:
temp_resJi] = p[0]
else:
t=1]
for k in temp_res.keys():
indexes.append(k)
t.append(temp_res[K])
if len(t) > O:
res.append(t)
temp_res = dict()

return res, indexes

def merge_indexes(index1, index2):

res =[]
iterFor1 =0
iterFor2 =0

while iterFor1 < len(index1) and iterFor2 < len(index2):
if iterFor1 < len(index1) and (iterFor2 >= len(index2) or
index1[iterFor1] < index2[iterFor2]):

res.append(index1[iterFor1])
iterFor1 +=1

elif iterFor2 < len(index2):
res.append(index2[iterFor2])
iterFor2 +=1

return res
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def filter_by indexes(indexes, part_of speech_tags):
res = dict()
for key in part_of speech_tags:
index = part_of speech_tags.index(key)
if index not in indexes:
res[key[0]] = key[1]

return res

def get by indexes(indexes, part_of speech tags):
res = dict()
for key in part_of speech_tags:
index = part_of speech_tags.index(key)
if index in indexes:
res[key[0]] = key[1]

return res

def analyze_resume(part_of speech_tags):

noun_classes, noun_indexes = get instances(part_of speech_tags,
noun_only)
mix_classes, mix_indexes = get instances(part_of speech tags,

noun_adverbs)
merged_indexes = merge_indexes(noun_indexes, mix_indexes)
unclassified = filter_by indexes(merged_indexes, part_of speech tags)
classified = get_by _indexes(merged_indexes, part_of speech_tags)

return unclassified, classified
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def find_all_universities(text:str):
universities =[]
university_ids =]

uu = ]

m mn 1 (Rt}

text = text.replace(™, ").replace( ").replace(’-', ").replace(",

").replace(*, ")

for u in ontologylnteraction.University.universities:

name = u.university _name.replace(", ").replace("", ").replace('-',

").replace(™, ").replace(*, ").strip()
uu.append(name)
if name in text:
universities.append(name)

university ids.append(u.university id)

for u in universities:
text = text.replace(u, ")

return university ids, universities, text

def find_all_companies(text:str):
companies =[]

cp =]
text = text.replace(™,

m mn 1 (Rt}

").replace( ").replace('-', ").replace(",

").replace(", ")

for ¢ in ontologylnteraction.Company.companies:

name = c.company_name.replace("™, ").replace("", ").replace('-',

1)

").replace(™, ").replace(",



").strip()
cp.append(name)
if name in text:

companies.append(name)
for ¢ in companies:

text = text.replace(c, ")

return companies, text

def find_all_skills(text:str):

skills =[]

skills_ids =]

sk =]

text = text.replace("™, ").replace("",

w n

").replace(", ")
for s in ontologylInteraction.Skill.skills:
name = s.skillName.replace(™,
").replace("™, ").replace("", ").strip().lower()
sk.append(name)
if name in text:
skills.append(name)

skills_ids.append(s.skillld)

for u in skKills:
text = text.replace(u, ")

return skills_ids, skills, text

").replace('-',

").replace(

").replace(

").replace(’-',

50
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def analyze(file, career_id):
start_time = time.time()
text = textract.process(file, method="pdfminer’)
#text = textract.process(file, method='docx')
s = text.decode('utf-8')
s = s.replace("\t", "").replace("\\xc2', ").replace("\\xb7', ").replace('\t', ' ')
emails, text = find_all_emails(s)
phones, text = find_all_phones(text)
links, text = find_all_links(text)
university ids, universities, text = find_all_universities(text.lower())
#companies, text = find_all_companies(text.lower())
skill_ids, skills, text = find_all_skills(text.lower())
text = erase_redundant_data(text)

text = lemmatize_words(text)

tokens = tokenize_words(text)

poss = pos_tag(tokens)

unclassified, classified = analyze resume(poss)

candidate _terms = [i for i in classified.keys()]
ontologylInteraction.Ontologylnteraction.create_resume(emails, phones,

links, university_ids, skill_ids, candidate_terms, career_id, file)

print(time.time() - start_time)

Constants.py

from telebot import types
import career

import skill

import operator
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key = '774248413:AAFO2kIpR1LX8KyO1E1CFNNC7CPGOoa4ink’
clearifySkillClassKeyBoard = types.ReplyKeyboardMarkup(True, False)

clearifySkillClassKeyBoard.row('/BackendFramework')
clearifySkillClassKeyBoard.row('/BackendLanguage’)
clearifySkillClassKeyBoard.row('/BackendTechnology')
clearifySkillClassKeyBoard.row('/RelationalDatabase')
clearifySkillClassKeyBoard.row('/NonRelationalDatabase')
clearifySkillClassKeyBoard.row('/FrontendFramework')
clearifySkillClassKeyBoard.row('/FrontendLanguage')
clearifySkillClassKeyBoard.row('/FrontendTechnology')

adminKeyBoard = types.ReplyKeyboardMarkup(True, False)
adminKeyBoard.row('/CreateNewVacancy')
adminKeyBoard.row('/SeeAllVacanciesAdmin')

adminKeyBoard.row('/Back’)

userKeyBoard = types.ReplyKeyboardMarkup(True, False)

userKeyBoard.row('/SeeAllVacancies')

currentCareer = None
skill_ids =]

career_name =""
uses_id = None
firstName = None

lastName = None
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careerAdminKeyBoard = types.ReplyKeyboardMarkup(True, False)
careerAdminKeyBoard.row('/GetTheBestCandidates')
careerAdminKeyBoard.row('/GetAllData’)
careerAdminKeyBoard.row('/Delete')

careerAdminKeyBoard.row('/Back’)

careerUserKeyBoard = types.ReplyKeyboardMarkup(True, False)
careerUserKeyBoard.row('/GetAllData’)
careerUserKeyBoard.row('/Apply')

careerUserKeyBoard.row('/Back’)

def get_skills():
skill.Skill.skills.sort(key=operator.attrgetter("skillld"), reverse=False)
skillsKeyboard = types.ReplyKeyboardMarkup(True, False)
write = True
for s in skill.Skill.skills:
for sk_id in skill_ids:
if sk_id == s.skillld:
write = False
break
if write:

skillskeyboard.row(str(s.skillld) + " " + s.skillName)
write = True

skillsKeyboard.row('CreateNewSkill')

skillskeyboard.row('‘Done’)

return skillsKkeyboard

def get_careers():
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careersKeyBoard = types.ReplyKeyboardMarkup(True, False)

for c in career.Career.careers:

careersKeyBoard.row(str(c.id) +

return careersKeyBoard

def get_skill_main_categories():

+ c.name)

mainCategoryKeyboard = types.ReplyKeyboardMarkup(True, False)

mainCategoryKeyboard.row('Framework')
mainCategoryKeyboard.row('Back')

return mainCategoryKeyboard

def get_languages():

languagesKeyBoard = types.ReplyKeyboardMarkup(True, False)

for s in skill.Skill.skills:
if s.className == "BackendLanguage"

"FrontendLanguage™:

languagesKeyBoard.row(str(s.skillld) +

return languagesKeyBoard

Ontologylinteraction.py

from owlready2 import *

from ontology.sorter import *
from ontology.company import *
from ontology.university import *
from ontology.resume import *

ontology file_name = "Ontology.ow!"

or s.className ==

+ s.skillName)
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class Ontologylnteraction:

ontology = get_ontology("file://" + ontology_file_name).load()
universityld = 1
companyld = 1
@staticmethod
def group_individuals(individuals):
for i in range(len(individuals)):
individual = individuals][i]
if individual.is_a[0].name == Career.namelnOntology:
Career.careers.append(Career(individual.career_id[0],
individual.career_name][0], individual.requireSkill))

c =
Ontologylnteraction.ontology.Career(individual.name, individual.namespace)
Career.owl_careers.append(c)

continue

if individual.is_a[0].name == User.ontologyName:

User.users.append(User(individual.user_id[0],
individual.first_name[0], individual.last_namel0],
individual.wanted_career_id[0], individual.hasSkill))

u =
Ontologylnteraction.ontology.User(individual.name, individual.namespace)

User.owl_users.append(u)

continue

if individual.is_a[0].name == "University":

University.universities.append(University(individual.university id[0],

individual.universityName[0]))
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U =
Ontologylnteraction.ontology.University(individual.name,
individual.namespace)

University.owl_universities.append(u)

continue

if individual.is_a[0].name == "Company":

Company.companies.append(Company(individual.company id[0],
individual.companyName[0]))

c =
Ontologylnteraction.ontology.Company(individual.name,
individual.namespace)

Company.owl_companies.append(c)

continue

if individual.is_a[0].name == "Resume":

emails =[]

links =]

phones =[]

skills =[]

universities = []

candidate terms =[]

for skill in individual.resumeHasSkill:

language =[]
if len(individual.usesLanguage) != O:
language = individual.usesLanguage
if len(language) == 0:
language = individual.usesFramework
skills.append(Skill(skill.is_a[0].name,
skill.skill_id[0], skill.skill_name[0], language))

for university in individual.educatedAt:
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universities.append(University(university.university id[0],
university.universityNamel[0]))

if hasattr(individual, "resume_email"):
emails = individual.resume_email

if hasattr(individual, "resume_link"):
links = individual.resume_link

if hasattr(individual, "resume_phone"):
phones = individual.resume_phone

if hasattr(individual, "resume_candidate_term"):
candidate_terms =

individual.resume_candidate term

Resume.resumes.append(Resume(individual.resume _id[0],
individual.resume _file_name[0], individual.resume_career_id[0], emails, links,
phones, candidate terms, universities, skills))

, =
Ontologylnteraction.ontology.Resume(individual.name,
individual.namespace)

Resume.owl_resumes.append(r)

continue

else:
language =[]
if len(individual.usesLanguage) != 0:
language = individual.usesLanguage
if len(language) == O:
language = individual.usesFramework
Skill.skills.append(Skill(individual.is_a[0].name,

individual.skill_id[0], individual.skil_name[0], language))
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s = Ontologylnteraction.ontology.Skill(individual.name,
individual.namespace)

Skill.owl_skills.append(s)

@staticmethod
def get_data(onto):
ind = onto.individuals()
individuals =[]
foriin ind:
individuals.append(i)

Ontologylnteraction.group_individuals(individuals)

@staticmethod

def load_data():
Ontologylnteraction.ontology = get_ontology("file://" +

ontology file_name).load()

User.users =[]
User.owl_users =[]
Career.careers =[]
Career.owl_careers =[]
Skill.skills =[]
Skill.owl_skills = ]
sync_reasoner_hermit()

Ontologylnteraction.get _data(Ontologylnteraction.ontology)

@staticmethod

def delete_career(career_id):
ind = list(Ontologylnteraction.ontology.individuals())
foriinind:

if len(i.career_id) '= 0 and i.career_id[0] == career _id:
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destroy_entity(i)

if len(i.wanted_career_id) != 0 and i.wanted_career _id[0] ==

career_id:
destroy_entity(i)
sync_reasoner_hermit()
OntologylInteraction.ontology.save(ontology file _name)
Ontologylnteraction.load_data()
@staticmethod
def create_new_vacancy(career_name, skill_ids):

skills =[]

sync_reasoner_hermit()

for i in skill_ids:

skills.append(Skill.get_owl_skKill(i))

car = Ontologylnteraction.ontology.Career()

car.requireSKkill = skills

car.career_id = [Career.generate _career_id()]

car.career_name = [career_name]

OntologylInteraction.ontology.save(ontology file name)

new_career =
Ontologylnteraction.get_vacancy by id_after_sync(car.career_id[0])

Career.owl_careers.append(new_career)

Career.careers.append(Career(new_career.career_id[0],
new_career.career_name[0], new_career.requireSkill))

Ontologylnteraction.load_data()

@staticmethod
def create_new_skill(skill_name, uses_id):
uses =[]

foriin uses_id:
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uses.append(Skill.get_owl_skKill(i))

skill = Ontologylnteraction.ontology.Skill(usesLanguage=uses)

skill.skill_name = [skill_name]

skill.skill_id = [Skill.generate_id()]

OntologylInteraction.ontology.save(ontology file_name)

new_ skill =
Ontologylnteraction.get_skill by id_after_sync(skill.skill_id[0])

Skill.skills.append(Skill(new_skill.is_a[0].name,
new_skill.skill_id[0], new_skill.skill_name[0], new_skill.usesLanguage))

Skill.owl_skills.append(new_skill)

Ontologylnteraction.load_data()

return skill.skill_id[0]

@staticmethod
def create_new_user(first_name, last_name, career_id, skill_ids):
skills =[]
for i in skill_ids:
skills.append(Skill.get_owl_skill(i))
user = Ontologylnteraction.ontology.User()
user.user_id = [User.generate_id()]
user.total_skill_weight = [0]
user.wanted career _id = [career_id]
user.first_name = [first_name]
user.last_ name = [last name]
user.hasSkill = skills
OntologylInteraction.ontology.save(ontology file _name)
new_user =

Ontologylnteraction.get_user_by id_after_sync(user.user_id[0])
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User.users.append(User(new_user.user_id[0],
new_user.first_name[0], new_user.last_namel0],
new_user.wanted_career_id[0], new_user.hasSkill))

User.owl_users.append(new_user)

OntologylInteraction.load_data()

@staticmethod
def create _resume(emails, phones, links, university ids, skill _ids,
candidate_terms, career_id, resume_file_name):
skills =]
for i in skill_ids:
skills.append(Skill.get_owl_skill(i))
universities =[]
for i in university _ids:

universities.append(University.get_owl_university by id(i))

resume = Ontologylnteraction.ontology.Resume()

resume.resume_id = [Resume.generate id()]

resume.resume_career_id = [career_id]

resume.resume_file_name = [resume_file _name]

resume.resumeHasSKkill = skills

resume.educatedAt = universities

resume.resume_email = emails

resume.resume_phone = phones

resume.resume_link = links

resume.resume_candidate term = candidate terms

Ontologylnteraction.ontology.save(ontology file name)

new_resume =
Ontologylnteraction.get_resume_by id_after_sync(resume.resume_id[0])

Resume.resumes.append(
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Resume(new_resume.resume_id[0],
resume.resume_file_namel0],
resume.resume_career_id[0],
resume.resume_email,
resume.resume_link,
resume.resume_phone,
resume.resume_candidate_term,
resume.educatedAt,
resume.resumeHasSkill))

Resume.owl_resumes.append(new_resume)

Ontologylnteraction.load_data()

@staticmethod
def get_skill_by id_after_sync(skill_id):

sync_reasoner_hermit()

skills = list(Ontologylnteraction.ontology.individuals())

for s in skills:

if s.skill_id != None and len(s.skill_id) != 0 and s.skill_id[0]
== skill_id:
return s

return None

@staticmethod
def get vacancy by id_after _sync(career_id):
sync_reasoner_hermit()
career = list(Ontologylnteraction.ontology.individuals())
for c in career:
if c.career_id != None and len(c.career_id) !'= 0 and
c.career_id[0] != None and c.career_id[0] == career _id:

return c
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return None

@staticmethod
def get_user_by id_after_sync(user_id):

sync_reasoner_hermit()

users = list(OntologyInteraction.ontology.individuals())

for u in users:

if u.user_id !'= None and len(u.user_id) != 0 and
u.user_id[0] != None and u.user_id[0] == user _id:
return u

return None

@staticmethod
def get_resume_by id_after_sync(resume_id):

sync_reasoner_hermit()

resumes = list(Ontologylnteraction.ontology.individuals())

for u in resumes:

if u.resume_id !'= None and len(u.resume_id) !'= 0 and
u.resume_id[0] != None and u.resume_id[0] == resume_id:
return u

return None

# Kursova 2

@staticmethod

def create_university(name:str):
university = Ontologylnteraction.ontology.University()
university.universityName = [name]
university.university_id = [Ontologylnteraction.universityld]
Ontologylnteraction.universityld += 1

Ontologylnteraction.ontology.save(ontology file _name)



@staticmethod

def create_company(name: str):
company = Ontologylnteraction.ontology.Company()
company.companyName = [name]
company.company_id = [OntologyInteraction.companyld]
Ontologylnteraction.companyld += 1

Ontologylnteraction.ontology.save(ontology_file_name)

OwilClasses.py

from owlready2 import *

o = get_ontology("file://Ontology.owl").load()

class HumanLanguage(Thing):

namespace = o

class Terms(Thing):

namespace = o

class Company(Thing):

namespace = o

class School(Thing):

namespace = o
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class University(Thing):

namespace = o

class Resume(Thing):

namespace = O

class Education(Resume):

namespace = o

class Credentials(Resume):

namespace = O

class WorkExperience(Resume):

namespace = o

class Skill(Thing):

namespace = O

class WebProgramming(Skill):

pass

class Framework(WebProgramming):
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namespace = o

class Language(WebProgramming):

namespace = o

class Technology(WebProgramming):

namespace = o

class BackendFramework(Framework):

namespace = o

class BackendLanguage(Language):

namespace = o

class BackendTechnology(Technology):

namespace = o

class Database(BackendTechnology):

pass

class NonRelational(Database):

namespace = o
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class Relational(Database):

namespace = o

class User(Thing):

namespace = O

class FrontendFramework(Framework):

namespace = o

class FrontendLanguage(Language):

namespace = O

class FrontendTechnology(Technology):

namespace = o

class usesLanguage(ObjectProperty):
namespace = 0
domain = [Framework]

range = [Language]

class usesFramework(ObjectProperty):
namespace = 0

domain = [Language]
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range = [Framework]

owl_inverse_ property = usesLanguage
#
#
class skill_name(DataProperty):

namespace = 0

domain = [SKill]

range = [str]

class skill_id(DataProperty):
namespace = 0
domain = [SKkill]

range = [int]

class Career(Thing):

namespace = o

class career_name(DataProperty):
namespace = 0
domain = [Career]

range = [str]

#

class career_id(DataProperty):
namespace = 0
domain = [Career]

range = [int]
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class requireSkill(ObjectProperty):
namespace = 0

domain = [Career]

range = [SKkill]
Skill.py
import json
class Skill:
ontologyNames =  ['BackendFramework', 'BackendTechnology’,

'‘BackendLanguage’, 'NonRelational', 'Relational’,
'FrontendFramework', ‘'FrontendTechnology’,

'FrontendLanguage']

skills = []

owl_skills =]

def _init_ (self, class_name: str, skill_id: int, skill_name: str, data=[]):
self.className: str = class_name
self.skillld: int = skill_id
self.skillName: str = skill name
self.usesLanguage: [Skill] = Skill.get_language(data)

self.usesFramework: [Skill] = Skill.get_framework(data)
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@staticmethod
def get_language(skills):
result =[]
for i in range(len(skills)):
individual = sKkills[i]
result.append(Skill(individual.is_a[0].name,
individual.skill_id[0], individual.skill_name[0]))
if len(result) == O:
return None

return result

@staticmethod
def get_framework(skills):
result =]
for i in range(len(skills)):
individual = skills[i]
result.append(Skill(individual.is_a[0].name,
individual.skill_id[0], individual.skill_name[0]))
if len(result) == O:
return None

return result

@staticmethod
def get_skill_array(skills):
result =]
for i in range(len(skills)):
individual = skills[i]
if len(individual.usesFramework) != 0:
data = individual.usesFramework

result.append(
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Skill(individual.is_a[0].name, individual.skill_id[0],
individual.skill_name[0], data))
elif len(individual.usesLanguage) != O:
data = individual.usesFramework
result.append(
Skill(individual.is_a[0].name, individual.skill_id[0],
individual.skill_name[0], data))
else:
result.append(
Skill(individual.is_a[0].name, individual.skill_id[0],
individual.skill_name[0]))
if len(result) == O:
return [None]

return result

@staticmethod
def get_owl_skill(skill_id):
for s in Skill.owl_skills:
if s.skill_id[0] == skill_id:

return s

@staticmethod
def get_owl_skill_by name(skill_name):
for s in Skill.owl_skills:
if s.skill_name[0].lower() == skill_name:

return s

@staticmethod
def generate_id():

maxi =0
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for s in Skill.owl_skills:
if maxi < s.skill_id[0]:
maxi = s.skill_id[0]
return maxi + 1
Sorter.py
from ontology.career import *
from ontology.user import *
from ontology.resume import *

import operator

# if == then (career_skills_len - index) * 2
# if 1=, but use the same language, then (career_skills_len - index) * 1.7
# if 1=, but the same category, then (career_skills_len - index) * (1.2 - 0.1 *
how_far_is_father)
# does not count if father is skill
class Sorter:
@staticmethod
def sort_users_for_career(career: Career, users: [User]) -> [User]:
for u in users:
for userSkKill in u.userSkKills:
u.skillWeight +=
Sorter.how_many_points _to give(userSkill, career.careerSkills)
users.sort(key=operator.attrgetter("skillWeight"), reverse=True)

return User.user_out(users)

@staticmethod
def sort_resumes_for_career(career: Career, resumes: [Resume])):
for r in resumes:
r.skillWeight = 0

for resumeSKkill in r.skills:
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r.skillWeight +=
Sorter.how_many_ points_to give(resumeSkill, career.careerSkills)
resumes.sort(key=operator.attrgetter("skillWeight"), reverse=True)

return Resume.resumes_out(resumes)

@staticmethod
def how_many_points_to_give(user_skill: Skill, career_skills: [Skill]) ->
float:
res = [0]
career_skill_len = len(career_skills)
for careerSkillindex in range(career_skill_len):
career_skill = career_skills[careerSkillindex]
# user knows exactly what needed
if user_skill.skillld == career_skill.skillld:

res.append((career_skill_len - careerSkillindex) * 2)

for careerSkillindex in range(career_skill_len):
career_skill = career_skills[careerSkillindex]
# user knows framework on the same language as needed
if user_skill.usesLanguage I= None and
len(user_skill.usesLanguage) != 0:
for lang in user_skill.usesLanguage:
if lang.skillld == career_skill.skillld:
res.append((career_skill_len -
careerSkillindex) * 1.5)
if career_skill.usesLanguage I= None and
len(career_skill.usesLanguage) != 0:
for lang in career_skill.usesLanguage:

if lang.skillld == user_skill.skillld:
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res.append((career_skill_len -
careerSkillindex) * 1.5)
# user knows framework on same language as needed
if career_skill.usesLanguage I= None and
len(career_skill.usesLanguage) != 0 and \
user_skill.usesLanguage I= None and
len(user_skill.usesLanguage) != 0:
for lang1 in career_skill.usesLanguage:
for lang2 in user_skill.usesLanguage:
if lang1.skillld == lang2.skillld:
res.append((career_skill_len -
careerSkilllndex) * 1.5)
return max(res)
#TODO: write finding length to common father
#for careerSkilllndex in range(career_skill_len):

# career_skill = career_skills[careerSkillindex]

User.py

from ontology.skill import *

class User:

ontologyName = "User

users =[]

owl _users =]

def __init_ (self, user_id: int, first_name: str, last_name: str, career_id:
int, skills: [Skill]):

self.userld: int = user _id



self.firstName: str = first_ name

self.lastName: str = last name

self.userSkills: [Skill] = Skill.get_skill_array(skills)
self.skillWeight: float = 0

self.careerld: int = career _id

@staticmethod
def user_out(user_array):
res ="
if len(user_array) ==

return "No users"
k=0
for u in user_array:

if k >=10:

break

res += u.firstName + " " + u.lastName + "\n"
for skill in u.userSkKills:

res +=" Skill name: " + skill.skillName + "\n"
K +=1

return res

@staticmethod

def generate_id():
maxi = 0
for s in User.owl_users:

if maxi < s.user_id[0]:
maxi = s.user_id[0]
return maxi + 1
Resume

from ontology.skill import *

75



76

from ontology.university import *

class Resume:
resumes = []

owl_resumes =[]

def _ init_ (self, resume_id, resume_file_name, career_id, emails,
links, phones, candidate terms, universities: [University], skills: [Skill]):
self.id = resume _id
self.file_name = resume_file_name
self.career_id = career _id
self.emails = emails
self.links = links
self.phones = phones
self.universities = universities
self.skills = skills

self.candidate terms = candidate_terms

@staticmethod
def generate_id():
maxi = 0
for s in Resume.resumes:
if maxi < s.id:
maxi = s.id

return maxi + 1

@staticmethod
def  format_output_string(arr, arr_name, each_element_name,

offset_str):
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result =
if len(arr) > 0O:
result += arr_name + '\n'
forain arr:
result += offset_str + each_element_name +a + '\n'

return result

@staticmethod
def resumes_out(resumes):
res=""
if len(resumes) == 0:

return "No resumes”
k=0
for u in resumes:

if k >=10:

break
res += "Resume file name: " +u.file_name + "\n"

res += Resume.format_output_string(u.emails, "Emails: ", ",

res += Resume.format_output_string(u.links, "Links: ", ",

res += Resume.format_output_string(u.phones, "Phones: ",

if len(u.universities) > 0:
res += "Universities: \n"
for university in u.universities:
res += university.university_name + '\n'
if len(u.skills) > O:

res += "Skills: \n"
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for skill in u.skills:
res +=" Skill name: " + skill.skillName + "\n"

res += Resume.format_output_string(u.candidate terms,
"Candidate terms: ", ""," ")

res += "\n\n\n"

K+=1

return res

University

from ontology.skill import *

class University:

ontologyName = "University"

universities = []

owl_universities = []

def __init__ (self, university_id, name):
self.university_id: int = university_id

self.university_name: str = name

@staticmethod
def get_owl_university_by name(university_name):
for s in University.owl_universities:
if s.university _name[0] == university_name:

return s

@staticmethod
def get_owl_university by id(id):

for s in University.owl _universities:



if s.university_id[0] == id:

return s

@staticmethod

def generate_id():
maxi = 0
for s in University.universities:

if maxi < s.id[0]:
maxi = s.id[0]
return maxi + 1
Company

from ontology.skill import *

class Company:

ontologyName = "Company"

companies = []

owl_companies =[]

def __init_ (self, company_id, name):
self.company _id: int = company _id

self.company_name: str = name

@staticmethod
def generate_id():
maxi = 0
for s in Company.companies:
if maxi < s.id[0]:

maxi = s.id[0]
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return maxi + 1
GetUniversities
import requests
import urllib.request
import time

from bs4 import BeautifulSoup

url = 'https://studyinukraine.gov.ua/en/study-in-ukraine/universities'

response = requests.get(url)
soup = BeautifulSoup(response.text)
names = soup.findAll('h3")
print(names)
univ =[]
for name in names:
if len(name.contents) > 0:
try:
univ.append(name.contents[0].contents[0])
except:

univ.append(name.contents[0])

with open("universities.txt", "w") as f:

f.write("\n".join(univ))

GetCompanies

import requests

import urllib.request

from bs4 import BeautifulSoup

companies_html =
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companies =[]
with open("company.txt", "r") as f:

companies_html = f.read()

soup = BeautifulSoup(companies_html)
mydivs = soup.findAll("a", {"class": "cn-a"})
for d in mydivs:
try:
companies.append(d.contents[0])
except:

print("fail")

with open("companies.txt", "w") as f:

f.write("\n".join(companies))

InsertUniversities

from ontology import ontologylnteraction

ontologylnteraction.OntologyInteraction.load_data()

file = open("../getData/universities.txt")
universities = file.read().split("\n')

for u in universities:
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").replace(™, ").lower())

ontologylnteraction.OntologyInteraction.load_data()
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