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Pe3rome. Crarusita npejictTaBs MPeIU3BUKATEIICTBATA P PeaTU3alusiTa
Ha CucreMa 3a M3BJIMYAHE U BU3YyaIU3allds Ha JAHHUA OT HHTEPHET MOCPE/-
CTBOM 00XOX/IaHETO Ha €3WKOBHU pecypcH oT xpanwnuiiero Hugging Face
Y M3BJIMYAHETO Ha JIaHHW, CBBP3aHU C TAX. JlaHHUTE B cucTeMaTa nepuo-
JIUYHO ce OOHOBSIBAT, 3a Jia C€ MPOCIe/sBa TUHAMUKATA MPH Ch31aBAHETO
Ha €3MKOBHU PECYpPCH 3a pa3nuuHu nepuoan. CTtaTusTa NpeacTaBs aHATIu3a
Ha JIOCTBITHUTE JAHHU, TAXHATA CTPYKTypa M U30paHUs HAYHH 32 00X0XK/a-
HE Ha CTPaHMIIUTE ¥ M3BJINYaHe Ha JaHHUTE. CIOACICHHUAT OIUT MPH TIpe-
OJIOJIIBAHETO HA KOHKPETHHUTE MPEIU3BUKATEIICTBA MOXKE J1a MTOCIYKH PU
pEIIaBaHEeTO HA CXOIHU MPOOJIEMH, CBbP3aHH C U3BJIMYAHETO HA JaHHU OT
WHTEpHET, 33/1a4a, KOSITO YeCTO CTOU 3a pa3pelllaBaHe B pa3iIMYHH MMPOEKTH
(BKITFOUUTENHO yueHHYecKn). [[pruaqoOuTHAT ONUT BCIEICTBUE HA OMUCaHA-
Ta pa3paboTKa MMoKa3Ba, 4e MOAOOCH THUIl CUCTEMH Ca CHIIHO 3aBUCUMHU OT
AMIUIEMEHTANNATA HAa 00X0XKIaHUS U3TOYHHK HA JAHHU M IPU MIPOMSHA B
HEroBaTa CTPYKTypa Ha JJAHHH M3BIMYAHETO TPsOBa CHIIO Ja CE aKTyalH-
3mpa, 3a Ja MPOABIKHU J1a pabOTH.

Krrouosu oymu: ye6oOxok1aHe; aBTOMATUIHO W3BIMYAHE HA TAHHU; Ha-
0OpH OT €3UKOBU JaHHH

1. YBox

CrartusTa npencrass NpeJu3BUKaTeICTBaTa Ipyu peanusanusara Ha Cuc-
TeMa 3a W3BJIMYaHe M BU3yanu3auus Ha gaHHU oT uHTepHeT (Cholakov et
al. 2023), no-TouHO 00XO0KIAHETO HAa €3UKOBH PECYPCH OT XPAaHUIIUIIETO
Hugging Face ! u n3pinuaneTo Ha nanuu, cBbp3anu ¢ Tax. Kpaiinara nen Ha
cucTeMaTa € J1a BU3yalau3upa B rpaduueH Bl HATMUHUTE €3UKOBH PECYPCH
3a O(pULIMAIHUTE €BPOIEHCKY €3HIIM, U3M0I3BaHU B 00JIaCTTa Ha U3KYyCTBe-
HUS UHTEJICKT.
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MertaaHHu 3a €3UKOBUTE pecypcu — Habopu oT JaHHH (datasets) 1 e3uKo-
BM Mojenu (models), ce n3BIUUaT NepuoIn4Ho (Ha KOHQUTYpUpYyeM HHTep-
BaJI OT BpeMe) OT XPaHWIHUIIIETO U CE ChXpaHsABaT B 0azara OT JaHHU Ha pa3-
paboreHaTa cuctema. Bp3 ocHOBa Ha Oposi Ha pecypcuTe (M Ha HAKOU TEXHU
XapaKTepUCTUKHN) C€ IPaBH CPAaBHEHUE MEXIY OPHUIIMATHUTE e3ull Ha EB-
pOMEeCKus ChI03, IEMOHCTPHUPAIIIO HATMYKE UITU MTOTEHIIMAN 3a pa3paboTBa-
HE Ha rOJIeMH €3UKOBU MOJIEIH, TOTIPUHACSIIIN 32 Pa3BUTUETO B 00JaCTTa Ha
M3KYCTBEHHS MHTEJICKT.

Cucremara 1eMOHCTpHpPA OTHOCUTETTHO TojisiMaTa pa3ifKa MeXy ChIlec-
TBYBAII[UTEe HAOOPH OT JaHHU U €3UKOBU MOJIENIN, KOUTO ce Oa3upar Ha e3u-
KOBH TEXHOJIOTUU U CE€ W3IOJI3BAT MPHU Ch3JaBAHETO HA MPHIIOKEHUS 3a U3-
KYCTBEH MHTEJIEKT, MEXK/1y aHTJIMICKH €3UK U OCTaHAJIUTE €BPOIEICKHU e3u-
IT1, KOUTO UMAT CpeHO n00pa (GpEeHCKH, HEMCKH, UCTTAHCKH ) UTH cl1aba TeX-
HOJIOTUYHA MOJAPHKKA (OBITapcKku, XbpBaTCKH, ciioBeHCKH) (Giagkou et al.
2023, pp. 79 — 83).

OCHOBEH KOMIIOHEHT OT apxuTekTypaTa Ha Cucremara € 00X0XKIaHETO
Ha xpanwiuiieto Hugging Face u u3BnnuaHeTo Ha KOHKPETHUTE TaHHH, KO-
UTO MpeacTaBisBaT uHTepec. LlenTta Ha HacTosIIaTa cTaTUs € 1a IpeCTaBH:
a) aHAJIM3a Ha JOCTBIIHUTE JaHHU U TSAXHATa CTPYKTypa; 0) u3bpaHus Ha-
9UH 32 00X0K/IaHEe Ha CTPAHUIIUTE W W3BIIMYaHe Ha JaHHUTE. CIIOICIICHUST
OIUT IPH MPEOJIOIIBAHETO Ha KOHKPETHHUTE TPEAN3BUKATEICTBA MOXKE Ja
IOCITY’KH TIPU PEIIaBaHETO Ha CXOAHU NMPOOIeMHU, CBbP3aHH C U3BIHMYAHETO
Ha JTaHHW OT MHTEPHET, 3a/1a4a, KOSITO B PA3JIMYHU MPOCKTH (BKIIOYHTEITHO
YYCHUYECKH) YECTO CTOH 32 pa3pelaBaHe.

2. ApXMTEeKTYypa M U3M0JI3BaHM TeXHoJornu B Cucremara 3a U3BJIU-
YaHe M BU3YAJIN3aUMsl HA JaHHU OT HHTEPHeT

Pasznuynu npoyuBaHMs MOKa3BaT CHIIECTBEH HAIMPEIbK B PA3BUTHUETO Ha
€3UKOBUTE TEXHOJOTUU KaKTO 3a OBJITapCKH, Taka U 32 OCTaHAIUTE €BpO-
neiicku e3unm (Blagoeva et al. 2012; Koeva & Stefanova 2022). IIpemnio-
’KEHU ca METOJIM 3a M3MEepBaHe Ha T.Hap. LHU(PPOBO €3UKOBO PAaBEHCTBO —
CBhCTOSIHUETO, B KOETO 32 OTJIECITHUTE (€BPOMEHCKN) €3UIH € HAJIMIIEC JOCTa-
ThYHA TEXHOJIOTUYHA MOAJIPHKKA 3a pelIaBaHEeTO Ha IMpeJU3BUKATEICTBaTa
B aurutanHara enoxa (Gaspari et al. 2021, 2022). Paznuunoto npu Cucre-
Mara 3a U3BJIMYaHEe U BU3yanu3auus Ha JaHHu oT uatepHet (Cholakov et al.
2023) e, yue JaHHUTE ce CHOUpAT TMHAMUYHO Ype3 NEPUOAUYHO 00X0KIaHe
Ha yeOunTepderica Ha xpanmmiero Hugging Face, koeto e cpen Hait-0bp30
pa3BHUBAILUTE CE CUCTEMHU 33 ChbXpPaHEHHE U pa3lIpOCTpaHEHNUE Ha HAOOpH OT
NaHHH U €3MKOBH MOJIEIU C IPUIIOKEHUE B U3KYCTBEHHS HHTEJICKT.

OrnucanueTo Ha 00IIaTa apXUTEKTypa Ha CUCTEMaTa, moka3aHo Ha ¢ur. 1,
BKJTFOUBA HIKOW MOMYJISIPHU CO(OTYEpHH MHCTPYMEHTH, Tpe/jIaraliy mmpo-
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KU BB3MOXKHOCTH 3a pelllaBaHe Ha Mpo0JieMu B 001acTTa Ha 00X0XKIAHETO
Ha JaHHHW B UHTCPHCT, CbXPAHCHUCTO UM B 0asza or JaHHU, KAKTO U BU3Yya-
NMU3aIUsATa UM B pazOupaem 3a norpedutenure popmar. CreaBaniuTe TOUKH
OIIMCBAT HAKPATKO KOMIIOHEHTUTE OT apXUTEKTypara.

2.1. Xpannsanmero Ha 1anau Hugging Face

Hugging Face cpappixa 6a3upanu Ha Git xpaHwiniia ¢ QyHKIUH, 10,100~
uu Ha GitHub?; Mmozenu, ¢ 6asupan Ha Git KOHTPOJ Ha BEPCHUTE; MACUBHU OT
TaHHU ¥ yeONPUIIOKEHHSI, TPeTHA3HAUYCHH 32 JEMOHCTPALUHU Ha TPUIIOKe-
HUS 32 MAIIMHHO OOy4eHHE.

A

Grafana

~  Hugging Face

1 .\ J

/ MariaDB

Node-RED
2

®urypa 1. O01a apxuTekTypa Ha cUCTeEMaTa

Llenta Ha ch3MaeHATa CUCTEMA € OOXO0XK/IAHETO Ha XPAHWIHIIETO U Ch-
OupaHe Ha METaJaHHU 32 MyOJUKyBaHUTE €3UKOBHU MOJICIH U €3UKOBU Ha-
0opu OT JaHHM, KOUTO CE yBelruaBaT BbB BpemeTo. Cpen TsIX ca Clie/IHu-
TE XapaKTEPUCTHKH: UME Ha pecypca; JHHK 32 U3TETIISHE; MpeTHA3HAYCHUE
(HampuMep KaTeropusaius Ha JOKYMEHTH, aBTOMaTHYHO M3BJIMYAHE Ha pe-
3I0METa Ha TEKCT U IIp.); pa3Mep B SAMHUIIUTE, B KOUTO aBTOPUTE Ca PEIIHAIN
1a u3MepBar pecypca cu (6poii ;ymu, 0poit uspedenus, Opoii n300pakeHus,
Opoii aHOTalWK, TUTa0aNTH U JIp.); €3UIIMTE, 32 KOUTO CE OTHACIT HAOOpHUTE
OT JIaHHH U MOJICITUTE; JIULIEH3UTE, C KOUTO CE Pa3NpOCTPaHsIBaT.

2.2. MHCTPYMEHT 32 00X0K1aHe

3a obxoxnane Ha xpanunuiiero Hugging Face ce n3non3sa MHCTpyMeH-
6T Node-RED?, koiiTo ¢ 6a3upan Ha Node.js* u nmpenocTaBs Ha4uH Ha pa-
60Ta, OpraHru3HupaH ¢ MOTOIM, YUATO UACOJIOTHs € Aa yiaecHHu padorata ¢ API
(Application Programming Interface), nopu 6e3 na ce Hamara nmporpamupa-
HE Ha MO-HUCKO HHUBO, a IOCPEICTBOM BU3YaJTHO JIe(UHUPAHE HA CIIEMEHTH-
T€, CbCTaBALIM PaOOTHUA MOTOK. Upe3 Hero JecHo Morar a 0baaT 00X0x-
nanu yebctpanunu ¢ REST (Representational State Transfer) 3asBku u pe-
3yJITaTUTE OT TsIX Aa ObAaT 00paboTBaHU CHIPSAMO 1iefieBaTa OU3HEC JOTHKA.
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B onucBanus ciyyait Node-RED no3BossiBa 00x0kaane Ha METaJaHHHU T10
aBTOMATHU3MpPaH HaYuH, NOJOOHO HAa 00XO0KIAHETO Ha MHTEPHET ChIbpiKa-
HHE, HO 0e3 Ja ce MHUIle CJIOKEH MPOrpaMeH KoJ, a ¢ MUHUMAIIHO Mporpa-
mupane Ha JavaScript. CbOpaHuTe MeTalaHHH ce ChbXpaHsABaT B 0a3zaTa OT
IaHHM, OT KOSITO HA MO-KbCEH €Tall MOoraT Ja ObJaT U3BIWYAHU aHAIN3U U
CTAaTHCTHKA.

2.3. ba3a ot 1aHHU

U3BIIcUeHUTE JaHHHU CE ChXpaHsABaT B penanuonnara bJ] MariaDB?, Bep-
cus 10.7.8, 3a onepauuonnara cucrema Linux Ubuntu 20.04°. Cpen apry-
MEHTHUTE 32 HeitHUs n300p € PaKThT, ue T4 € MOIX01Ia 3a paboTa ¢ roJIeMu
00eMH OT JaHHHM U € C ToA00peHa eeKTUBHOCT MPHY U3BIMYAHETO HA JaHHU

B CpaBHEHHE C mpeaumectsenrka 1 MySQL’, koeTo € BaHO 3a cucTeMara,
3aII0TO U3BIMYAHETO HA JAHHHUTE C€ U3BBHPIIBA MOCPEACTBOM OOCTUHEHHS
M CEUeHUs] Ha OTHOCUTEITHO TosieMu obemu oT JaHHU. Olie eIMH apryMeHT

B IIOJIKPENa Ha M360pa U € HAIMYHETO Ha FOJIAMA OOIIHOCT OT MOTPeGHTEH,
KOWTO S U3IIOJNI3BAT, KOETO, OT CBOS CTPaHa, yJIeCHABa HAMUPAHETO Ha pellie-
HME MPU Bb3HUKHAIU IIpoOsieMu. OT 3HaYEHHE € ChLI0 U Bb3MOXKHOCTTA 3a
ChXpaHEHHE Ha JJAHHU B HECTPYKTYPHUPAH BHJ, ThH KaTO B Mpolieca Ha yCb-
BBPIIEHCTBAHE HA CHCTEMAaTa € BEpPOSATHO Jla Ce HAJIOKU M ChbXpaHEHHE Ha
HECTPYKTYpPHpaHH JaHHU.

2.4. Buszyanu3anusi Ha JaHHUTE

3a Bu3yanu3anys Ha JaHHUTE B TpaduueH BHJ] c€ U3I0J3Ba CHCTEMAara
Grafana®, upes kosTO MoraT na ce ch3aapar rpaduku, Oa3UpaHU HA M3BJIE-
genute nanHu. Grafana e mpegHa3HaveHa 32 UHTEPAKTUBHO BU3yallM3UpaHEe
HAa QaHAIUTUYHH JAaHHU U MPEIOCTaBs BH3MOXKHOCT 32 Ch3/IaBaHE HAa KOMII-
NIEKCHU BU3yaJM3alliu ChC CII0XKHH 3asIBKU KbM ChOTBETHATa 0a3a OT TaHHH,
KOETO 5 MPaBH MOAXOAIIA 32 MOTPEOUTENH C MO3HAHKS OTHOCHO CTPYKTY-
paTa Ha ChXpaHSBAaHUTE JAHHH U JIOTHKATa HA TEXHUTE B3AaUMOOTHOIICHHS —
TOBa [TO3BOJISIBA CH3/IaBAHETO HA HOBH IPa(MIKU OT CAMUTE MMOTPEOUTEINH, aKO
UMaT ChbOTBETHHUTE MpaBa. OT Ipyra cTpaHa, rpagUKUTE JaBaT siCHA Tpe-
craBa 3a chOpaHaTa MH(OpPMAIIHSI U MPABIT CPABHEHUETO HA PE3yJTATUTE
0003pHMO 3a MOTPEOUTENTN, KOUTO MOXKE JIa HE Ca TEXHUYSCKH KOMITETCHT-
HU. B pasriexmaanus ciiyyail TaHHUTE, KOUTO CE BU3YalIU3UPAT, ca BbB BU]I
Ha BpEMEBH cepuH (time series), Moka3Bally MpoMsHaTa Ha Opost pecypcH 3a
HM30paHUTE €3HIIU B PA3IMYHH [IEPUOJIH.

3. Peanmnzanus u NMpeaAn3BUKATEJICTBA, CBbP3aHU C HESA

[Tpu peanuszanusTa Ha cUCTeMaTa IIbpBaTa CTHIIKA Oelle /Ja ce HaMepu
Ha4yMH 32 00X0KJaHe Ha PeCypcUTe U ChOMpaHe HAa METaJaHHUTE 332 BCEKH
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KOHKpETEH cirydail. 3a 1ienta TpsoBaiie 1a 0baaT AeUuHUpaHu MPOTOKOII 32
KOMYHHKAIHS Ype3 3asiBKM U OTTOBOPU MEXY pa3paboTBaHaTa cuctema (ur-
paela posis Ha KJIMEeHT) U gocTtaBurka Ha nanHaure (Hugging Face), kakro u
camMuAT popMar Ha JaHHUTE (MIBAIU OT UHTEPHET cTpaHunure Ha Hugging
Face) — oOuyaiino B mporieca Ha copTyepHa pa3paboTKa TOBa ce 10roBaps
ype3 aeununys Ha APl u nokymMeHTaius, BKJIIOYBAILA 3as8BKU U BPBIIAHU
pesyaratu. Ho B pasrnexxaaHus ciaydaid, Thil KaTo pa3paboTkaTa € eJHOCT-
panHa, 6e3 yyactueto Ha Hugging Face, Oemie HeoOX0oauMo J1a ce HampaBH
nopoOeH aHalIMu3 Ha JTaHHUTE, KOUTO Ca HAIMYHU B U3TOYHHUKA.

3.1. AHa/IM3 HA TaHHHUTE

AHaIM3bT HA JAaHHUTE UMa CJICTHUTE [EJIH: a) 1a ce IehUHUPa KOMYHH-
KaIMsATa, 9pe3 KOSITO pa3padOTBaHATA CHCTEMA IIIe OCUTYPH JTOCTHII 10 JaH-
Hute; 0) 1a ce onpenenu GopmMaThT HA TAaHHUTE U 110 KaKbB HAYMH I1Ie ObaT
pa3no3HaTH U U3BJICYCHU ThPCEHUTE CTOMHOCTH.

JlocThI 10 JTaHHHUTE

JluncaTa Ha opumaneH naTepdeiic 3a u3BaMUaHe Ha gaHHU oT Hugging
Face Hanara kaTo € AMHCTBEH MOX0 TPAJIUIIMOHHOTO 00X0XK/1aHe Ha ChABP-
»kanue Ha HTML crpanumm, no3Haro ormie karo yeboOXokIaHe U U3IMOI3-
BaHO OT BCHYKH BOJEIUIM MAIIMHU 32 ThpCeHE Ha MH(OpMAlKI B HUHTEPHET
(Google, Bing, u ap.). To3u noaxos € MIMPOKO U3MOI3BAH 32 HA-pa3inyHu
nenn (Abdurakhmonova and Ismailov 2022), BKIIFOUNTETHO U 32 XaKEPCKU
aTaku. TyK Bb3HUKBA IbPBOTO OT CHIUIECTBEHUTE MPEIU3BUKATENCTBA — KaK
Jla pa3rpaHuYuM 00X 0K /1aHETO Ha pa3paboTBaHaTa CCTEMa OT OCTAHATIUTE U
TO Ja paboTH Taka, ye Jja He O'bJie MapKUPAHO aBTOMATUYHO (OT aHAJIM3HpAIll
3agBKuTe coPpryep Ha Xbrunr deiic) uiam pbuHO KaTo OIMUT 3a aTaka, Halpu-
mep DoS (Denial-of-Service)® (Bergman and Popov 2023). Bsixa pasrienanu
pazinuuHu Metoaoioruu, apxutektypu (Najork 2017) u noaxoau (Sun et al.
2010), 3a na 6bae monOpan Hal-noaxoaamuAT. [Ipyu mMbpBOHAYAIHUTE TEC-
TOBE 3a U3BJIMYAHE Ha AaHHUTE, npeacTaBisiBaiiy HT TP 3asBku, 6eme ycra-
HOBEHO, ue cbpBbpbT Ha Hugging Face ce nperoBapBa u civpa s1a oTroBapst
cien okoso 4 MuHyTH. Jlo6aBeHo Oe 3a0aBsHE B LIMKbJa 33 U3IpalllaHEe Ha
3asBkuTE B paboTHUS MOTOK B Node-RED — 1 cekynna mexy 3asBkute (yc-
TAHOBEHO EMITMPUYHO) U 110 TO3W HAYMH ITbPBOHAYAIHO U3BIMYAHUATA Os1Xa
ycnewmHu. Ciie) HAKOJIKO Mecela ce 0Kasa, 4e IPOLECHT Ha U3BJIMYAHE CE
npexkbeBa oT Hugging Face, npeau 1a ca 00X0eHN TOJIOBUHATA OT LIE€JEBU-
Te pecypcu. KbMm MomenTa Bpemerpaenero Mexxay otaennute HTTP 3asBku
€ YBEJIMYEHO Ha 5 CEeKYHM, KOETO peliaBa npodiiema ¢ U3BJINYAHETO, MaKap
4e ¢ TO3U MHTEPBAJI UEJIUAT IPOLEC OTHEMA OKOJIO 2 JTHH.

CTpyKTypa Ha JaHHUTE
Jluncara Ha oduIMaIHA TOKYMEHTAINUS HAIOXH EMITUPUYHUS TOAXO] 32
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aHanm3 Ha (hopmara Ha U3BJICUCHHUTE JaHHU. 3a TOBA OT roJisiMa oMoy Os-
Xa BrpaJIcHUTe MHCTPYMEHTH 3a pa3paboTka B Opay3wpure Firefox u Chrom,
kakTo ¥ Postman'®. Ha ¢wur. 2 e mirrocTpupan moaxoasT 3a HAMMpaHe Ha 6post
HaOOpH OT TaHHM (CXOJIEH € MOAXOIBT U 32 €3UKOBUTE MOJIENIN) 3a Obirap-
CKH €3UK B KOH30JaTa Ha Opay3bpa Firefox. 3BieueHnTe JaHHU CITyKaT 3a
HaMupaHe Ha Oposi CTpaHUIM, KOUTO TpsiOBa 1a ce ooxozst (o 30 pecypca
Ha CTpaHuIa) — Taka ce popMupa OposT UTepanuu, HyKHH 3a 00X0Xk/1aHe Ha
BCHYKHU cTpaHMLU. ToBa ce mOBTaps 3a BCEKH OT LIEJIEBUTE €3HIIH, 32 KOUTO
ce crOMpar JaHHH, KoeTo popMUpa Hal-BBHIIHHS LUK ¢ uTepanuu. [la-
pamerpusupanuar URL uma Buna
https://huggingface.co/datasets-json?language=

language:{{{lang}}}, kpmero mapamerspsT {{{lang}}} ce 3amens c kox Ha
e3uka — bg, en, de u T. H.

Tasks Sizes  Sub-tasks (QEREOEEZE 1) Licenses Other Datasets
bu 2 Reset Languages
wikipedia

@ Bulgarian =

uonlp/Culturax

@ O Inspector Console [ Debugger T4 Network  {} Style Editor () Perfofnance L Memory E Storage 'ﬁ' Accessi
m v I+ Qf® a1 HIML CS5 U5 XHR Fonts  Imag
Status  Met.. Domain File Initiator Type Transferred Si.. [ Headers Cookies
GET a huggingf.. datasets-jsonflanguage=language:bgélp index.js:5 (fe.. . ]
POST @ mstripe.c.. & out-4.5.43.jsi... json 886 B Tu  JSON

POST @ ¥ region.. collectfv=28&tid=G-8Q63THACSLA&gtm=45 [5:194 [beacon] plain

427 B 0B P activeFilters: Object { task_c

ke FF UL LT L LS
P datassto 01 L L) Ll {

numltemsPerPage: 30

numTotalltems

pagelndex 2

®urypa 2. Ananu3 Ha JSON 3a O6poit Habopu OT JaHHU

[Ipu n3BIMYAHETO HA pECypCHUTE OT BCSIKA CTPAHUIIA CE U3II0JI3Ba OTHOBO
HTTP GET 3asBKa, K0ATO BpbIla TaHHHU BB BUA, IOKa3aH Ha ¢ur. 3. AHa-
nu3bT nokasa, ue DIV enement ¢ knac SVELTE HYDRATER cbabpxa at-
pubyTa data-props, B KOWTO ca ThpCEHUTE METaZaHHu 3a pecypca. [Ipeobpa-
3yBaHETO Ha ChIbP)KaHUETO Ha TO3U aTpuOyT B JSON 3HAUMTENHO YyJIeCHs-
Ba 00paboOTKaTa U M3BIMYAHETO Ha JAaHHUTE. [Ipeu3BUKATENCTBO ce OKa3a
(GaxThT, ue GopMaTHT HAa JAHHUTE MIOHIKOTA CE IPOMEHS OT pa3padOTUHLIUTE

12



Ipeduszsuxamencmea npu 06X0HcOaAHemo Ha UHMEPHEeN. ..

— npo0JieM, KOiTO Oelie KOHCTATUPaH OIe B PaHEH eTal Ha pa3paboTBaHe-
TO Ha cucreMara. MeTajaHHUTE, KOUTO CE€ M3BIMYAT, OsiXa MPEMECTEHU B
MoJIeJIEMEHT tag_objs Ha aTpuOyTa data-props, KOETO HaJIO0KHU OTHOBO aHa-
JTU3MpaHe Ha JaHHUTE, 3a J1a Ob/ie BHECEHA KOPEKIIHITA.

G’ I:] Inspector Console [ Debugger T¢ Network [] Style Editor (D Performance ﬁ Memory B Stora

Q, tag_objs
<1DOCTYPE html>»
<html class=""» [event| screll
P <head>|= </head
¥ <body class="flex flex-col min-h-screen bg-white dark:bg-gray-95@ text-black DatasetPage"» [flex
¥ ¢div class="flex min-h-screen flex-col"> [flex
b <div class="SVELTE_HYDRATER contents" data-props="{"classMames":"","isWide":false,"isZh":false}" data-
target="MainHeader"» -/</div> |contents
<div class="SVELTE_HYDRATER contents" data-props="{}" data-target="GoogleAnalyticsTracker"></div> [contents
b <div class="SVELTE_HYDRATER contents" data-props="{}" data-target="S50Banner">[=</div> |contents
w<main class="flex flex-1 flex-col"> |flex
» <d1v class="SVELTE HYDRATER contents”

& &iguot; ,&quot;isHféquot; :false},&quot; canReadReposettingséquot;
setéguot; {&quot author‘&quot quot;bertin-projectéquot;,&quot; cardData&quot; : {&guot;annotations_creat:
[&quot;no-annotationdquot;],&quot;language_creators&quot; : [&quot;founddquot;],&quot;languagedquot;:
[&guot;aféquot; ,&quot; amBquot; , &guot; ar&quot; ,&quot; azéquot; , &quot; befiquot; , &quot; bglguot; , &quot ; bniique
5 ,&quot; ceblquot; ,&quot; cofguot; , &quot; cs@quot; ,&quot; cykquot; ,&gquot;da&quot; ,&quot; dequot; , &quot el
ot; ,&quot ; eokquot; ,&guot;es&quot; ,&quot; et&quot; ,&guot;eudquot; ,&quot; falquot; , &quot; fi&quot; ,&quot; i’
quot;,&quot; fy&quot; ,&quot;gadquot;,&quot;gdiquot; ,&quot;gléquot; ,&quot; gulquot; ,&quot ;hadquot; , &quot;t

®durypa 3. Ananu3 Ha atpudyTa data-props

To3u npobieM ocTaHa Hepa3pelieH — TBBPJIC CI0KHO € 1a ObJIe Ch31aIeH
YHUBEPCAJIEH AITOPUTHM 3a U3BIMYAHE HA JAHHUTE IPU BCUUKU Bb3MOXKHU
dbopmaru. 3aToBa npu 3adessi3aHa mpoMsiHa B XbruHr deiic, HausAT KO B
Node-RED ce xopurupa, 3a aa npoab/KH J1a U3BJIHYA JaHHUTE.

3.2. O0Xxo:k1aHe HA CTPAHUIIUTE M U3BJINYAHE HA JAHHUTE

OO0X0XKIaHETO HAa CTPAHUILIUTE € PEATM3UPAHO C LIUKJIH B paOOTHUTE T10-
toru B Hoyn-PEJl. Hali-BbHITHUAT HUKBI 00X0K/Ia €3HUIMTE, 32 KOUTO CE€
M3BJIMYAT pecypcH. 3a Bceku e3uk ce u3nbinsBa 3asiBka HTTP GET, kosito
¥Ma CJICTHHS BU:

* 3a e3ukoBuTe Mojenu: https: //huggingface.co/models?
language={{{lang}}}

* 3a Habopwure ot manuu: https://huggingface.co/datasets
-json?language=Ilanguage:{{{lang}} }

ITapamerspbT {{{lang}}} u B nBeTE 3asBKU CE 3aMECTBA C KOHKPETHUSA
€3MK OT UTEpaIUATa, KaTo 3a CTOMHOCT c€ U3Moj3Ba KoabT [ISO 14" Ha e3uka
—bg, en, de, U T. H.
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PesynraThT OT Besika 3asiBKa ChIbpiKa CTPAHUIIA C €3MKOBU MOJIENN WA
HaOOpH OT JaHHU, PECIIEKTUBHO. J[aHHWTE OT CTpaHWIIaTa ce M3BIMYAT Ha
0a3a Ha omMCaHUs MTO-TOPE aHAJIN3, 33 Ja CE€ OTNPeAeTH OPOSIT CTPAaHHIIU, KO-
UTO TpsiOBa 12 6T 0OXOIEHH — TOBA € BIOKEHUST IIUKBJI OT ITHPBO HHUBO.
[Ipu Bcsika HeTOBa WUTEpalyst ce€ 00X0X/Ia elHa CTPAaHUIIA, KOSITO ChIbpPKA
makcumyM 30 pecypca, otHoBo ¢ HTTP GET 3asBka. PesynrarsT or Tasu
3asBKa ChABPKa MaCHB C PECYpCHTE OT CbOTBETHATA CTPAHUIIA, O0XOKIaHe-
TO Ha KOWTO (hopMHpa BIOKEHHUS IIUKBI OT BTOPO HUBO. B Hero ce 06xoxaa
BCEKH Pecypc — €3MKOB MOJIeJI MM Habop OT JaHHH, 3a Jia ce chhepar Me-
TaJlaHHUTE, KOUTO MPEJCTABISIBAT UHTEPEC, U J]a C€ ChbXPaHAT B 0a3aTa OT
TaHHU.

CrenBamioTo NpeAn3BUKATEICTBO €, Ue MPH U3BJINYAHE HA CTPAHULIUTE C
Habopu ot nanHu (datasets), ako COpTUPOBKATa € o o Ipa3doupane, T. €. -
pecst URL e popmupan BB Buaa https://huggingface.co/datasets?
language=Ilanguage:bg&sort=trending, Hanpumep 3a ObITapCKU €3HK, B pe-
CYpCHUTE Ha CTPAHUIIUTE CE CpeliaT MOBTOpeHUs. TakuBa Osxa yCTaHOBEHU
3a cIeIHUTE pecypcu Ha Obarapcku: facebook/flores (2 mpTH), multi_eurlex,
setimes — 3 mbTH. TakuBa MOBTOPEHUs OsXa YCTAHOBEHU U 32 HEMCKH €3HK,
BEPOSITHO € UMAJIO U 32 IPYTH €311, HO TOBa O€ T0CTaThYHO, 3a /1a € OTBBP-
1 HATMYHUETO Ha TporpameH npobnem. Te3u moBTopeHus He Biusexa Ha 00-
mus Opoi, HO Thil KaTO MPH ChbXpaHeHHe B 0a3aTa OT JaHHU MOBTOPEHUATA
Ce UTHOpUPAT, TO He BCUYKU pecypcH OMBaxa M3BJIMYAHU, KOETO JOBEJE 10
M3KpUBSBAaHE HA pe3yiTaTtuTe B 6a3a oT JaHHU. OTHOBO €KCIEPUMEHTAIHO
Oele yCTaHOBEHO, Y€ aKO COPTUPAHETO € 1Mo Opoii M3TETIIHUS HA PecypCH-
te, T. €. aapechT URL e hopmupan karo https://huggingface.co/datasets?
language=Ilanguage:bg&sort=downloads, nyomukati He ce cpemar. Topa
noBeJieHUE Oellle YCTaHOBEHO 3a mepuojia oHu — aBryct, 2023 r. KM Mo-
MeHTa To3M npobieM B Hugging Face Beue usriexxaa oTcTpaHeH, HO 3a Bce-
KU cTy4ail ce HaloXH Ja ObJe MPUIoKeHa METPHUKA BEPXY Pe3yATaTUTE PU
BCSIKO HOBO M3BJIMYaHe, Ha 0a3zaTa Ha KOSTO Ja ObJe reHepupaHo MpeayI-
pexaeHue 10 aAMUHUCTPATOPUTE, aKO YCIIOBUSATA HA METpUKaTa ObJaT u3-
ObJIHEHH. MeTpHKaTa € ChbBCEM MPOCTa — aKO HOBOM3BJICUEHUST Opoil Ha
pecypcuTe 3a AaJieH €3UK € MO-MaTbK WM PaBeH Ha Oposi OT IMpeaxoaHO-
TO U3BJIMYAHE, C€ TeHeprpa MpeIynpexIeHne — B MOMEHTa TO ce U3pa3siBa B
OpOCTO U3MpallaHe Ha MUCMO, HO MOXe Ja Obe peanuzupano u kato REST
3asBKa JI0 BBHIIHA CHCTEMa C IIeJl aBTOMaTH3upaHa 00paboTKa Ha ToJTyda-
BaHUTE MPEIYIPEIKICHUS.

4. JakiaoyeHue
Peanuzamusara Ha mpeacTaBeHaTa CHCTEMa JACMOHCTPUpPA €IUH OT Bb3-
MO>KHHTE ITOXOI1 IIPH KMIUIEMEHTHPAHE Ha PEIICHHUE 3a U3BIMYAHE HA TaH-
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HU OT M3TOYHUIM B UHTEPHET B CTHJI yeOo0xoxaane (web crawling). O0x0x-
JAaHETO IO TO3W HAaYMH, 33 ChKaJCHHEe, HE € alITOPUTHM, KOWTO, peau3upaH
BE/IHBK, O MOI'BJ J]a ObJie U3IOJI3BAH CPABHUTEIHO JIBJITO, 3aI0TO TO3U
MOJIXO0J] € CHJTHO 3aBUCHM OT O4YakBaHUsS ()OpMaT Ha JaHHHUTE 332 00X0XKIa-
He. HanpaBeHaTa peanu3anus ChIIO [TOKA3Ba M YacT OT MPEIU3BUKATEICTBA-
Ta MpH MoJ00HO 00X0XkKIaHe, Ha KOUTO ATOPUTHMBT MOXKE J]a C€ HATHKHE
— HSKOHM OT TSX MPAaKTHYECKH HEBB3MOXKHH 3a pelllaBaHe 0e3 MpoMsiHa Ha
nporpaMHus Koj. M3uckBanusTa Ha po0OOTa, HHACKCHpall yeOCTpaHHIH 32
komnanusta Google, chII0 MOKa3BaT, Ye MPAKTUYECKH YHHUBEPCAITHO peliie-
HHE BEPOSITHO HE ChIIECTBYBA.

[TpenMCTBO Ha MpeCTaBeHaTa peann3anus € pakThT, Y€ B OCHOBATa CU
TOBA PEILCHUE MOJXKE Jla Ce M3MOJI3Ba 3a 00XO0XKIaHEe Ha PAa3IMYHU CHCTEMH
C pa3nu4HU 1enu 1 GopMaTH Ha U3BIMYAHUTE JAHHH, 332 KOETO 00aye Iie e
HYy’)KHa aJlalTalys Ha IIPOrpaMHUs KO, U3BbPIIBAL] 00padOTKa Ha TAaHHUTE.
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CHALLENGES IN WEB CRAWLING
FOR DATA COLLECTION

Abstract. The article presents the challenges of implementing a
System for data retrieval and visualisation from the Internet by crawl-
ing language resources from the Hugging Face repository and extract-
ing the associated data. The data in the system is updated at regu-
lar intervals to track the dynamics of language resource creation for
different time periods. The article presents: a) the analysis of the
available data and its structure; b) the chosen method for crawling the
pages and extracting the data. The shared experience of overcoming
the specific challenges can serve to solve similar problems related to
the extraction of data from the Internet, a task that often has to be
solved in various projects (including school projects).

Keywords: web crawling; automatic data extraction; linguistic
datasets
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