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AHOTALIISA

HIBopo6 I.b. Meromm Ta  3aco0M  eKCTpakIii Ta  aHam3y
c1a00CTPYKTYPOBaHMX TEKCTOBUX JIAHUX HA OCHOBI JIOKYMEHTO-OPIEHTOBHOTO rpada.
— KBamidikamiitHa HaykoBa mpalis Ha IpaBax pyKOIHUCY.

Hucepraiiiss Ha 37100yTTsI HayKOBOTO CTYIEHS KaHAMJATa TEXHIYHHUX HAYK
(moxtopa (imocodii) 3a crnemianpHicTIO 10.21.02 «CtpyKTypHa, TpHUKIaIHA Ta
MaTeMaTH4Ha JiHrBicTHKa» — Hamionansauii yHiBepcuteT «JIpBiBcbka [lomiTexHikay
MOH Vxkpainu, JIbBiB, 2018.

3mict aucepramii. Tema mgocmiDKEHHS TPUCBIYCHA  PO3POOJICHHIO
TEXHOJIOT1IM  JUIsl ~ €KCTpakuli, 30€peKeHHs, ONpAaLIOBaHHA Ta  aHaI3y
CJIa0OCTPYKTYPOBAHUX JaHMX. 3AIMCHEHO aHalli3 Mojejeil CciaboCTpyKTYpOBAHUX
JAHUX, CIIOCOOIB OINpaIOBaHHS NPUPOAHOMOBHHUX TEKCTIB Ta iX aHaANI3y Ta MOUIYKY
OPUXOBAaHUX 3aJIEKHOCTEH JaHUX. YBEIACHO MOHSTTS 3BaXEHOTO JIOKYMEHT-
OpIEHTOBAHOTO Tpada AJs NPEICTaBICHHS ClIa00CTPYKTYpOBaHUX MPHUPOJIHOMOBHUX
TEKCTIB, 10 Jaj0 3MOTy BUKOPUCTaTH TeOpito rpadiB s BCTAHOBIEHHS 3B S3KIB
MDK €JIEMEHTaMH JJOKyMEHTa Ta BU3SHAYECHHS TUITY BIIHOIIEHHS MIX JIOKYMEHTOM Ta
ma6sonoM. OnucaHo BEPIIMHU Ta peOpa KUIBKOX THITIB, 0 YMOXKIIUBUIIO TOJIaHHS
y BUrisfal rpady Ppi3HUX CYTHOCTEM Ta BIACTUBOCTEH 13 30€pekeHHSM iXHIX
napaMeTpiB. Bmepmie po3poOiieHO MeToJ TEpPBMHHOIO aHalli3y AaHUX, SKUW Jae
3MOTY YacTKOBO CTPYKTYPYBaTH MPUPOAHOMOBHHM TEKCT AJII MOTO MOAAIBIIOTO
OTIpAIfOBaHHS, PO3JAUIMBIIN HOTO Ha TEeKCTOB1 Ojoku. Ile mamo 3mory 3MeHIIUTH
CKJIQJHICTh omneparii MoumyKy HeoOXIJHOTO KOHIIENTY B MPUPOJHOMOBHOMY TEKCTI.
VY 10CKOHAJIEHO METOJ €KCTpakuii JaHUX 3 TEKCTOBUX OJIOKIB HUIIXOM (POpMyBaHHS
JIOKyMEHT-Opl€EHTOBaHOTO Tpada, s[KuM Ha BIIMIHY BiJi METOJIy Ha OCHOBI
Bukopuctanua Mipu TF-IDF nae 3mory BpaxyBaTH CeMaHTUKY pedeHb Ta Ha 8 %
30UTBIITUTH KIJTBKICTh 30€pEKEHUX CTPYKTYPHHUX OJMHHUIB. Po3pobieHo cucremy
pPO3YyMIHHS TPUPOJTHOMOBHUX TEKCTIB JJisi OMNpAIOBaHHS Ta aHali3y JaHUX,
apXiTeKTypa SKOi BIIPI3HAETHCS BiJ ICHYIOUMX HASBHICTIO MOJYIIB, SIKI BUAUISIOTH

mparMaTuyHi O3HAKU Ta PO3JAUILIIOTh TEKCT Ha TEKCTOBI Oyioku. BmpoBamxeHO



1H(OpMAaIIITHO-JIIHTBICTUYHY CUCTEMY IS aHaJI3y CIa0OCTPYKTYpOBaHUX TEKCTIB y
pI3HUX TpPEeIMETHUX O0JIacTAX, 30Kpema, IJIsi aBTOMAaTHYHOTO (opMyBaHHS Oa3u
JaHUX MEAUYHHUX IIperapaTiB Ta aHaldidy TEeKCTIB pes3tome. [lomaHHs BiAMmoBimi
KOpHUCTYBaueBl y BUTIIAAI rpada nae 3MOry He TUIBKHM Bi3yali3yBaTH JaHi, ane
MOKa3aTu 3B’A3KM Yy 3HAWJICHUX JaHUX. 3a PaxyHOK I[epepaxyHKy Bar peodep
PEIEeBaHTHICTb 3aMUTY 301JIBITYBATUMETHCS 3 YACOM €KCILTyaTallii CUCTEMU

Y nmepmomy po3nim  «AnanimuyHuil 02120 MeEXHOA02IU podomu  3i
ciabocmpykmypoeanumu  OaHumu» 3JIACHEHO aHAMITUYHUM OIS ICHYIOYHMX
METO/IIB Ta 3acO0IB BUPIMIEHHS MPOOJIEMH 3 EKCTPaKLi€l CIabOoCTPYyKTypOBaHUX
JaHuX. 3ajaya OMpalOBaHHS TEKCTOBUX JIaHUX BUMAara€ 3acTOCYBaHHS PI3HUX
QITOPUTMIB aHAI3y Ta €KCTpakilii HECTPYKTYpoBaHOi iH(popMarlii. Takox moTpioHO
3aCTOCOBYBATH Pi3HI JOJATKOBI MEXaHI3MHU aHali3y JaHMX Ta pO3OUTTA Ha Pi3HI
nijgKareropii ayg mojansinoi podoru. Ha TtemepimHiii yac 6araTo CHUCTEM Yy CBITi
3aiiMaeThCcsl MPOOJIEMATUKOIO OIpaIfoBaHHSI TEeKCTOBOI iHGopmaiii. [IpoTte icHyroui
METO/IM MAIOTh CYTTE€BI OOMEXEHHS B 00JIaCTI ONpPALFOBAHHS TEKCTOBOI 1H(pOpPMAILIIi.
Y 1upoMy po3[UTl  aHAMI3YIOThCA ICHYIOYl METOAM €KCTpakilii, 30epeKeHHs,
CTPYKTYpYBaHH:I, aHaJ3y Ta poOOTH 3 CIIa00CTPYKTYPOBAHUMHU TEKCTOBUMU JaHUMHU,
iX mepeBaru, oOJacTl 3aCTOCyBaHHA, oOMexeHHs Ta npobnemu. I[IpoananizoBaHO
MO>KJIMBICTh iX 3aCTOCYBaHHSI JIO aHANI3y CIa0OCTPYKTYpOBAaHUX JAHUX. 3A1MCHEHO
MOCTAHOBKY 3ajayi JOCIIKeHHs. Bu3HaueHo, 110 MoAaiblll AOCTIKEHHS OYyAyTh
CIpsIMOBaHI Ha pO3pOOJIEHHS METOJIB Ta 3ac00iB EKCTpPAaKIlli, CTPYKTypyBaHHS,
30epeKeHHs Ta aHaIlI3y CIa00CTPYKTYPOBAHUX NPUPOJHOMOBHUX TEKCTIB.

YV nioposdini 1.1  «BusnauewHsi nouamms — OMPUMAHHA — OQAHUXY
MPOAHANI30BaHO TMOHATTA Ta METOAU EeKCTPakKIili TeKcToBoi iHdopmaii 3i
C1a0OCTPYKTYPOBAHUX MPUPOJHOMOBHUX TEKCTIB. BHIUJIEHO OCHOBHI 3ajayi
CKCTPAKIIi TaHHX.

V niopozoini 1.2 «Ananiz npoepamuux 3acodie excmpaxyii O0amux 3i
CIAbOCMPYKMypoSanux  mexkcmiey  TPOAHANI30BAaHO  HAWMOMyNSApHINN  Ha
CHOTOIHINIHIN IEHb CUCTEMH €KCTPAKIIil JaHHUX 31 CIa00CTPYKTYPOBAHUX TEKCTIB Ta

BUSIBJICHO 1X OOMEXEHHs. 30KpeMa, BCTAHOBJIEHO, IIT0 HEMAaE METO/IIB Ta 3ac00i1B, SKi



0 MO3BOJISUTM BUPINIYBAaTH yCl MepepaxoBaHl BUIIE 3ajiadl OJHOYAcHO. Bu3HaueHo,
0 TPOOJIEMOI0 CYYacHHX CHCTEM € Te, 110 BOHHM 3a3BHuYaili HE B TOBHINA Mipi
HIATPUMYIOTH POOOTY 3 YKpaiHOMOBHUMH TE€KCTaMH. Takoxk HE BCl CUCTEMH MOXYTb
OJTHOYACHO TPAIIOBATU SK 1 3 TEKCTOBUMH (pailnamMu Tak 1 3 web-ctopinkamu. Taxi
npobsieMr YCKIAJHIOIOTh 3ajaul OIMpaIfoBaHHS CIIa00CTPYKTYpOBAHOTO TEKCTy Ta
poOOTY 3 HUMU.

YV niopo3oini 1.3 «Ananiz memooig noutlyky Heuimxkux OyOaiKkamie mexcmosux
00KyMeHmigy MPOaHalli30BaHO HAMOUIBII MOMIKUPEH1 METOAM MOUTYKY CIIBIAIIHb MIXK
TEKCTOBUMH JoKyMeHTamu. OOpaHO JBa METOJIU MOILIYKY HEUITKUX AyOuikaTiB Lex
Rand ta Opt Freq aims ymockoHameHHs X poOOTH MUIIXOM iX KOMOiHaIIii.

Y niopozoini 1.4 «Oena0 memooié CUHMAKCUYHO2O AHANI3Y MEKCMie»
3MIMCHEHO aHajil3 HaWOlIbII BIJOMHMX MapcepiB. BcTaHOBIEHO, IO 3aBJAHHS
CUHTAaKCUYHOTO aHai3aTopa, MoJisira€ y BU3HAYEHHI, YM € 1 B KWW CHOCIO BXIJHI
JaH1 MOKYTh OyTH OTpHMaHIi 3 MOYaTKOBOTO CUMBOJIy rpamaTuku. HarosnomieHo, 1o
Ha0araro Jiermie peani3yBaTH CHHTAKCMYHUI aHalll3 B HaIIBCTPYKTYPOBAHHUX
TEeKCTaX, $AKI pO3JUIeHI Ha OJOKH, OpraHi3oBaHi 3a JOMOMOTOI0 OCOOJIMBUX
XapakTepucTuK JaHux (metafeatures), siki CTBOPIOIOTHCS 3 BUKOPUCTAHHSIM BXKE
oTpuMaHoi 1HpopmaIlii. 3a3HayeHo, 0 TaKUH MiAX11 MOXXE OyTH BUKOPUCTAHUM IS
BCIX BUIB iH(opMaIrii.

YV niopozoini 1.5 «Auaniz 6uoi¢ OaHux ma BU3HAYEHHs NOHAMM
C1AOOCMPYKMYPOBAHUX OAHUX» JAHO BU3HAUCHHS MOHATTIO «JaH1», BU3BHAUYEHO BUIU
JAHUX, BUJIJIEHO OCHOBHI MP00JIeMH B pOOOTI 31 CIa00CTPYKTYPOBAHUMHU JTAHUMH.

YV niopo3zoini 1.6 «Auaniz cnocobie npedcmasienHs claboCmpyKmypo8aHux
Oauuxy 3IIACHEHO OIJIsA HaWOLIBII  BXXHBAaHUX CIOCOOIB  MpPE/CTaBIICHHS
C1a0OCTPYKTYpOBAaHUX  JaHMX. JJIMCHEHO  aHaji3  PO3MISAHYTUX  CHOCOOIB
MPEACTABICHHS CIAa0OCTPYKTYPOBaHMX JIaHMX HAa OCHOBI OCHOBHUX MOJIEIICH:
HAsSBHICTh €K3EMIUISIpa JIOKYMEHTa, HAasBHICTh CXEMHU JOKYMEHTa, HAasIBHICTb
11eHTH(IKaTOpiB HAOOPIB €JIEMEHTIB, MIATPUMKA 1€pPAPXIYHOI CTPYKTypH HaAOOPIB
CJIEMEHTIB, HAsABHICTh OlHAPHUX Ta N-apHUX HAOOpPIB 3B’S3KiB, OOMEKEHHS y4dacTi

Ha0OpiB €JEeMEHTIB B HaOOpax BiJHOIIEHb, HASBHICTh IMOCWUJIAHHb MIX HabOOpamu



€JIEMEHTIB, HASBHOCT1 aTpuOYTiB 1 HAOOPIB €JIEMEHTIB, HAABHOCTI aTpUOyTiB MHOXKHUH
3B'SI3KIB, CTYIEHIO BIOPSAAKYBaHHS HA0OPIB €JIEMEHTIB 1 aTpHOyTIB.

Y nioposoini 1.7 «Ilocmanoska 3a0aui 0ocniodcenHs» 3a3HAYEHO, 110 aHaTI3
METO/IIB Ta 3aco0iB OINpaIlfoBaHHs TEKCTOBOI iH(opmallii moka3as, 10 Ha CHOTOJHI
3QUIITIACS  9aCTKOBO  PO3B’SA3aHUMH  Taki 3amadi: ICHYIOUYl MAXOAH  J0
OTpaIIOBaHHSI HECTPYKTYPOBAHUX Ta HAIIBCTPYKTYPOBAHMX JAHUX HE JOCTATHHO
TOYHO BUIUIAIOTH KOHKPETHI TEKCTOBI 00’ €KTH 13 MPUPOJO0 MOBHHUX TEKCTIB; 1CHYIOUI
CIIOCOOM TIPENICTABIICHHS CIA0OCTPYKTYpPOBAHUX JaHUX HE MIATPUMYIOTH BCIX
OCHOBHHMX BHIMOT I MOOYIOBM MOJCNIEH MaHWX; BEJIMKAa KIUTbKICTh JAaHWX Ta ii
MIBUJIKE 30UTBIICHHS 3yMOBIIOE TOIIYK HOBHX MIAXOAIB 0 I ONTUMAaIbHOTO
30epeKCHHS.

VY npyromy po3aiii «Po3pobdaenns mooeni noOGHHA C1a00CMPYKMYpPOBAHUX
OoaHuxy 3J1ICHEHO (opMalibHYy MOCTAHOBKY 3ajJiaul po3pOoOJeHHS MOJENl MOJaHHSA
C1a00CTPYKTYPOBaHUX JaHUX Ha OCHOBI JOKYMEHTO-OpieHTOBaHOTO rpada. Bregaeno
NEepeNliK KOHUENTYyaJIbHUX TMOHATh Ta BH3HAYEHb. JJIHCHEHO MOPIBHIbHY
XapaKTEPUCTUKY 3aMPOIIOHOBAHOT JJOKYMEHTO-OpiEHTOBaHOI rpadoBoi 0a3u JTaHUX 3
ICHYIOUUMH TpadoBOIO Ta JOKYMEHTO-OPIEHTOBAHOIO 0azamMu JaHUX. BukopucTaHo
eJIeMEHTU Teopii TpadiB mpu podOTI 31 CAAOOCTPYKTYPOBAHMMH TEKCTAMH.
Po3pobneno meton mepepaxyHKy Bar peOep JAOKYMEHTO-OPIEHTOBAHOTO Tpada.
3nificHeHo  (¢opMalbHy TIOCTAHOBKY 3ajayi  po3poOJieHHS MOJENl TMOJaHHS
C1a00CTPYKTYPOBaHUX JJAHWX HA OCHOBI JJOKyMEHTO-OPIEHTOBAHOTO rpada.

V' nioposzoini 2.1 «Konyenmyanoni nouamms ma 6U3HAYEHHs)» BBEIECHO
MepeNTiK KOHIENITYalbHUX TIOHATh Ta BH3HAYCHb, IO a0 3MOTY CcQOpMyBaTu
CTPYKTYPY CIa00CTPYKTYpOBAHOTO MPUPOJHOMOBHOTO TEKCTY Ha OCHOBI JOKYMEHT-
OpIEHTOBAHOTO Tpada.

YV nioposoini 2.2 «Buznauenus npuoamuocmi NoSQL 6a3 oanux 0o pobomu 3i
CIAOOCMPYKMYPOBAHUMU OAHUMUY TIPOAHAIII30BAHO BUMOTH JI0 HE pesAIiiHuX 0a3
naHux. BuzHadeHo nepeik npooJsieM, HETUIIOBUX JIJIsl KIIACUYHOT PEAIIHHOT MOoIelI,
K1 BIAEThCS BUpIMUTH 3a jporoMororo NOSQL moneneti. BusnaueHo mepesik BUMoOr

JI0 HEPEJISIIIIMHOT 0a3u TaHUX.



YV niopozoini 2.3 «Auaniz icnyrouux mooeneii NoSQL 6a3z oanuxy 311HCHEHO
ormsin icHytounx moxeneit NOSQL 0a3 ganux. Busnaueno, mo BuOip moneni 0aszu
JAHUX HaMpsMy 3aJeXKUTh BIJL BUMOI MPOEKTy, OOCATY JaHUX Ta JAOCTYIHUX
pecypciB.

YV nioposoini 2.4 «llobyoosa moodeni O00KymMeHmMOo-0picHmosanoi epaghosoi
Oa3u Oauuxy BBEJACHO HOBUW THUIN 0a3u JaHUX — JOKYMEHTO-Opi€HTOBaHa TpadoBa
0a3a JaHMUX, OCOOJUBICTIO SIKOI € MOKJIHUBICTH 30€piraHHs YacTHUH JOKYMEHTIB
(TOKyMEHTIB) sIK BepIIMH rpacda Ta BCTAHOBJICHHS 3JISKHOCTEH MK HUMH Yy BUTJISI
pebep. 3miiiCHEHO TMOPIBHAJIBHY XapaKTEPUCTUKY 3alpOIMOHOBAHOI JTOKYMEHTO-
opieHTOBaHO1 TpadoBoi 0Oa3u [OaHUX 3 ICHYIOUMMH TIpadoBOIO Ta JOKYMEHTO-
OpIEHTOBAHOIO 0a3aMU JJAaHUX.

YV niopo3zoini 2.5 «Bukopucmanus meopii epagis npu poobomi 3 00OKyMeHmo-
oOpieHmMOoBanumM 2paghomy» HaBEJEHO MPHUKIIAU 3aCTOCYBaHHS €JIEMEHTIB Teopii rpadis
npu poOoTi 31 cIabOCTPYKTypOBaHUMHU JaHUMHM, IO JaJI0 3MOTY IE€PEBU3HAYUTU
ornepauli HaJ rpadaMu IJs aHali3y clladOCTPYKTYPOBAHUX TEKCTIB.

Y nioposoini 2.6 «Po3pobaenus memooy nepepaxyHkKy eae pebep 00KyMeHmo-
opienmosano2o epagha» HaABEACHO METOJ TepepaxyHKy Bar pebep TOKyMEHTO-
OpIEHTOBAHOTO rpada, IKui aae 3Mory (popMyBaTH TOYHINI BIAMOBIAI HA 3alIUTAHHS
Ta BIJICIBATH HEPEJICBAHTHY 3aMMTOBI KOPUCTYBaya 1HPOPMAIIIIO.

Y TPETHOMY po3auI «Po3po0bsieHnsn METOay eKCTpaKuii
cJ1200CTPYKTYPOBAHUX NPHUPOJHOMOBHHUX TEKCTIB» HABEIECHO PO3pOOJIEHI METOIU
Ta aJIrOPUTMH HAa OCHOBI 3aCTOCYBAHHSI TEKCTOBUX INAOJIOHIB, IO 0a3ylOTbCS Ha
BUJIIJIEHUX MparMaTUYHUX O3HAKaX, AJIA €KCTPAKIIi JaHUX 31 cIa0OCTPYKTypOBAHHUX
MPUPOTHOMOBHHX TEKCTIB JJIsI TOOYIOBU TOKYMEHTO-OPIEHTOBAHOTO Tpada.

YV nioposoini 3.1 «Ilob6yoosa cmpykxmypu mexkcmogoco wabiony» po3poOeHo
METOJ BHJIUICHHS CKJIQJIOBUX €JIEMEHTIB i IMOOYJOBM TEKCTOBOTO IIA0JIOHY.
[[TaGm0H TeKCTOBOTO OJIOKY OMUCAHO 3 OMOMOTOr0 HOTalli bekyca-Haypa.

YV niopo3oini 3.2 «Po3pobnenns anreopummy HOWYKY HedimKux O0yOniKamiey
HaBEJACHO  KOMOIHOBaHMH  aNrOPUTM  MOUIYKY  HEYITKUX  JAyOJiKaTiB B

IPHUPOTHOMOBHHX TEKCTaX Ha ocHOBI MeToiB Lex Rand ta Opt Freq, mo mxamo 3mory



ONTHUMI3yBaTU POOOTY PO3POOIEHOI CUCTEMM Ta BUKJIIOYUTH MOBTOPHUM aHaNI3 Ta
eKCTpakKIlii JTaHUX TEKCTOBOTO JIOKYMEHTa sl Toro, mo0 He (opmyBatu rpad 3
€JIEMEHTIB, YK€ HasBHUX B 0a3i JIaHUX.

YV niopo30ini 3.3 «Po3pobnenns memoody udiienHs npazmamudHux 03HaxK Ous
no6y008u mekcmogo2o wabionyy po3po0iaeHo MeTo GopMyBaHHS Ia0JIOHY, SKOTO
Hema y 0a3l JaHuX [A0JIOHIB, IO BHUPI3HSAE TNPOMOHOBAHUN MIAX1A aHaJi3y
IPUPOJHOMOBHHX TECTIB BijJ] aHayoriB. Po3po0iieHO METOJ] BHWAUICHHS CKIIAQJOBUX
€JIEMEHTIB JIsl TOOYJOBM TEKCTOBOIO IIA0JIOHY HAa OCHOBI MOEIHAHHS aJTOPUTMY
Oxarii 3 BpaxyBaHHSIM (popMarTy Ta po3MIIICHHS TEKCTY, IO CTajJ0 OCHOBOIO METOAY
moOyI0BH HOBOTO MA0JIOHY MMPUPOTHOMOBHOTO TEKCTY.

Y niopozoini 3.4 «Ancopumm 36e0eHHs meKCcmié 00 €OUHO20 BURTISOY»
HaBEJCHO TMOCJIJIOBHICTh KpPOKIB [IJIi [OYaTKOBOTO OMPAIfOBaHHS BXIJHOTO
TEKCTOBOI'O JOKYMEHTY B 3aJIEKHOCTI BiJl HOTro hopmMary.

Y nioposzoini 3.5 «Po3pobnennsi memooy nepeuHHo20 aHanizy mMeKkcmiey
HaBEJCHO METOJI MOATYy TEKCTOBOIO JOKYMEHTa Ha TEKCTOBI OJIOKM Ha OCHOBI
3HaileHoro abo MoOyJOBaHOTO  TEKCTOBOrO  IMA0JOHY 3a  BU3HAYCHUMU
IparMaTHYHUMHU O3HAKaMH.

Y niopos3oini 3.6 «Po3pobnennsi memoody aHanizy meKkcmosux OJ0Kie»
HABEJIEHO METOJ BUAUICHHS CTPYKTYPHUX OJIMHUIIb 3 TEKCTOBUX OJIOKIB, BUSHAYCHHS
iX TUMy 3a TMparMaTHYHOI0 O3HAKOK Ta (OpMyBaHHS BepIIMH Ta pedep s
JIOKyMEHTO-OPIEHTOBAHOTO Tpada.

VY gerBepTomy po3aini «Po3poodnenns apximexkmypu moeHo-iHgpopmayiiinoi
cucmemu eKCmpaxkyii caadoCmpyKmypo8anux npPUPOOHOMOGHUX MeEKCcmie ma
pooomu 3 HumMu» CIPOEKTOBAHO APXITEKTYPY Ta PO3POOJIEHO CHUCTEMY EKCTPAKIIii,
CTPYKTYpYBaHHS, 30€pEKE€HHS Ta aHaji3y ClIa0OCTPYKTYpPOBaHUX MPUPOJO MOBHHMX
TEKCTIB. AnpoOOBaHO PO3pOO0JIEHI METOAM IS poOOTHU 31 CIA0OCTPYKTYpOBAHUMHU
MEIUYHUMH JaHUMH. TakoX po3poOJieHI METOAM BUKOPHCTAHO i (popMyBaHHS
CUCTEMH pOOOTH 3 Pe3toMe HaliMaHUX MpaIliBHUKIB.

YV niopozoini 4.1 «Po3pobrenns apximekmypu MOHO-IHGOPMAYiliHOT

cucmemu eKCmpakyii c1aboCcmpykmyposanux npupooo MOSHUX meKcmie ma pobomu



3 HUMU» HABEJEHO apXITEKTYpy CIPOEKTOBAHOI CHCTEMH, BU3HAYEHO Ta OIMHUCAHO
OCHOBHI MOJyJl Ta TMIiJCUCTEMH, $KI JalOTh 3MOTY 3IIHCHUTH KOMILJIEKCHI
EKCTpaKIlilo, CTPYKTypyBaHHs, 30€peXeHHs Ta aHali3 CJIa0oCTPYKTypOBAHHUX
IPUPOTHOMOBHX TEKCTIB.

YV niopo3zoini 4.2 «Po3pobnenusn KonyenmyaibHoi Mooeni» HaBeIeHO JAlarpaMu
JISJTBHOCTI, JllarpaMu KJIaciB Ta ONMCAHO OCHOBHI FO3KEHWCH pO3pOOJICHOT CHCTEMU.

YV nioposoini 4.3 «llpoexmyeanns inmepgetichux piuiers) HABEICHO MEPETIK
OCHOBHHMX €JIEMEHTIB KOPHUCTYyBallbKOro iHTepdeicy po3poOieHoi MOBHO-
iHpopMaIiiHOT CcHCTEeMH eKCTpakuii CcIabOoCTPYKTypOBaHHX MPHUPOJHOMOBHHUX
TEKCTIB Ta pOOOTH 3 HUMH

Y niopo3zoini 4.4 «Anpobayia memody nepepaxyHky eae pebep OOKYMeHmO-
opieHmoeano2o 2pagosa Ha Npuxkiadi pobomu 3i  CIAOOCMPYKMYPOBAHUMU
MeOUYHUMY OaHuMuy HABEJCHO MPUKIAJl 3aCTOCYBaHHS PO3POOJICHOr0 METOay Ha
MPUKIIAAl pOOOTH 3 JOKYMEHTO-OPIEHTOBAHUM TpadoM, MoOYyI0BaHUM JIJIsi CUCTEMU
po0OOTH 3 THCTPYKIISIMU JJIsI MEAUYHUX MpEnaparis.

YV nioposoini 4.5 «Anpobayis ancopummy noOuwiykKy Heuimxkux 0yOaikamiey
HABEJICHO NPHKJIaJ] BUKOPUCTAaHHS KOMOIHOBAHOTO aJrOPUTMY Ha OCHOBI IMOPIBHSHHA
JIBOX TEKCTOBUX JOKyMeHTIB. HaBeneHO TOpPIBHSHHSA pe3yJbTaTiB  poOOTH
KOMOIHOBAHOTO Ta BUX1JHUX aJTOPUTMIB.

V' nioposzoini 4.6 «Ananiz ocmosHux peszyrbmamie pobomuy HaBEICHO
pe3yNbTaTH TOPIBHSHB 3alPONOHOBAHOI JOKYMEHTO-OPIEHTOBaHO1 rpadoBoi 0asu
JaHUX 3 TpadoBOI0 Ta JOKYMEHTO-OPIEHTOBAHOIO 0a3010 AaHUX, B PE3YJIbTaTl SIKOTO
BCTAHOBJICHO, II[0 3alpONOHOBaHa 0a3a MJaHUX MOXE 3aCTOCOBYBAaTHUCH JUIA
onTUMi3alii 1 TPUIIBUAIICHHS POOOTH 13 BEIMKMMU 00’eMamMu naHuX. HaBeneHo
BJIACTUBOCTI PEali30BaHOTO CMHTAKCHMYHOI'O aHaji3aropa. 3aHaueHo, IO MPAKTHUYHO
ycl1 omepaiiii oreparii MaHIImyIlOBaHHS CIIa00CTPYKTYPOBAaHUMHU TEKCTOBUMH JIAHUMU
peai3oBaHi 3a JOTIOMOTOI0 3aMPONOHOBAHUX Yy POOOTI METOAIB, IO JEMOHCTPYE

JIOMIHYBaHHSI MOBHO-1H()OPMAILIIIHOI CUCTEMHU HaJl aHAJIOraMHu.
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ABSTRACT

Shvorob I.B. Methods and means of extraction and analysis of structurally
structured text data on the basis of a document-oriented graph. — Qualifying scientific
work on the rights of manuscripts.

The thesis for the degree of candidate of technical sciences, specialty 10.02.21
— Structural, applied and mathematical linguistics. Lviv Polytechnic National
University, Ministry of Education and Science of Ukraine, Lviv, 2018.

The content of the dissertation. The research topic is devoted to the
development of technologies for extraction, storage, processing and analysis of
semistructured data. The analysis of models of semistructured data, ways of working
out of natural language texts and their analysis and searching of hidden data
dependencies is carried out. The notion of a weighted document-oriented graph for
the presentation of semistructured natural language texts was introduced, which
enabled the use of graph theory to establish relationships between elements of a
document and determine the relationship between a document and a template. The
vertices and edges of several types are described, which allowed representation in the
form of a graph of different entities and properties, while preserving their parameters.
For the first time, a method of initial analysis of data was developed, which allows to
partially structure the natural language text for its further elaboration by dividing it
into text blocks. This made it possible to reduce the complexity of the operation to
find the necessary concept in the natural text.

The method of extraction of data from text blocks has been improved by
creating a document-oriented graph, which, unlike the TF-IDF method, makes it
possible to take into account the semantics of sentences and increase the number of
stored structural units by 8%. The system of understanding natural language texts

for working out and analysis of the data, the architecture of which differs from the
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existing modules, which distinguish pragmatic signs and divide the text into text
blocks, is developed. An information and linguistic system for the analysis of
semistructured texts in various subject areas were introduced, in particular, for the
automatic formation of a database of medical products and analysis of the texts of the
summary. Sending a reply to a user in the form of a graph allows you not only to
visualize the data, but also to show the links in the data found. Due to the calculation
of the weight of the ribs, the relevance of the request will increase with the time of
operation of the system.

In the first chapter "Analytical review of technologies of work with
semistructured data' an analytical review of existing methods and solutions for the
problem of extraction of semistructured data was carried out. The task of processing
text data requires the use of various algorithms for analysis and extraction of
unstructured information. It is also necessary to apply various additional data analysis
and breakdowns to different subcategories for further work. At present, many systems
in the world are engaged in the processing of text information. However, existing
methods have significant limitations in the processing of text information. This
section analyzes the existing methods of extraction, storage, structuring, analysis and
work with semistructured text data, their benefits, scope, constraints, and problems.
The possibility of their application to the analysis of semistructured data is analyzed.
The task of the research is set. It is determined that further research will be aimed at
developing methods and means of extraction, structuring, conservation, and analysis
of semistructured natural-language flows.

In section 1.1 "Definition of the concept of obtaining data", the concepts and
methods of extraction of text information from semistructured natural language texts
are analyzed. The main tasks of extraction of data are highlighted.

In section 1.2 "Analysis of software extraction of data from semistructured
texts" analyzed the most popular to date, extraction system of semistructured texts
and their limitations. In particular, it has been established that there are no methods
and tools that would allow solving all the tasks listed above at the same time. It is

determined that the problem of modern systems is that they usually do not fully
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support the work with Ukrainian-language texts. Also, not all systems can work
simultaneously with both text files and web pages. Such problems complicate the
tasks of working out and working with semistructured text.

In Section 1.3, "Analysis of methods for searching fuzzy duplicate text
documents" , analyzed the most common methods for finding matches between text
documents. Two methods have been chosen to search false duplicate Lex Rand and
Opt Freq to improve their work by combining them.

In section 1.4 "Review of methods for parsing text analysis™, an analysis of
the most famous parsers was performed. It is established that the task of the parser
analyzer is to determine if and how the input data can be obtained from the original
grammar symbol. It is emphasized that it is much easier to implement parsing
analysis in semistructured texts, which are divided into blocks, organized using
special data characteristics (meta-features) that are created using already received
information. It is noted that such an approach can be used for all kinds of
information.

In section 1.5 "Analysis of data types and definition of semistructured data”,
the definition of "data" is defined, the types of data are defined, the main problems in
the work with semistructured data are highlighted.

In Section 1.6 "Analysis of the methods for presenting semitructured data”, an
overview of the most commonly used methods for presenting semistructured data is
presented. The analysis of the considered methods of presentation of semistructured
data based on the main models: the existence of an instance of the document, the
presence of the scheme of the document, the presence of identifiers of set of
elements, support the hierarchical structure of sets of elements, the presence of binary
and n-ary sets of relationships, limiting the participation of sets of elements in sets of
relations, the presence of links between sets of elements, the presence of attributes
and sets of elements, the presence of attributes of sets of links, the degree of ordering
elementsets and attributes tiv.

In section 1.7, "Statement of the research problem™, it was stated that analysis

of methods and tools for processing text information showed that today the following
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problems have been partially solved: existing approaches to the processing of
unstructured and semistructured data do not sufficiently precisely distinguish specific
text objects from nature linguistic texts; Existing ways to present semistructured data
do not support all the basic requirements for building data models; the large amount
of data and its rapid increase leads to the search for new approaches to its optimal
preservation.

In the second chapter '"'Development of the representation model of
semistructured shingles®, a formal statement was made of the problem of developing
a model for presentation of semistructured data on the basis of a document-oriented
graph. A list of conceptual notions and definitions is introduced. The comparative
characteristics of the proposed document-oriented graphic database of the bottom
with the existing graph and document-oriented databases are carried out. The
elements of graph theory are used when working with semistructured texts. The
method of converting the weights of the edges of a document-oriented graph is
developed. The formal formulation of the problem of developing a model for
presentation of semistructured data on the basis of a document-oriented graph is
made.

In subsection 2.1 "Conceptual notions and definitions"”, a list of conceptual
notions and definitions was introduced that allowed to form the structure of
semistructured natural language text based on a document-oriented graph.

In subsection 2.2 "Determining the sufficiency of NoSQL databases to work
with semistructured data" analyzes the requirements for non-relational databases. The
list of problems, non-typical for the classical relational model, which can be solved
with the help of NoSQL models is determined. The requirement for a non-relational
database is specified.

In subsection 2.3 "Analysis of existing NoSQL database models", an overview
of existing NoSQL database models was performed. It is determined that the choice
of the model of the database directly depends on the requirements of the project, the

amount of data and available resources.
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In subsection 2.4 "Construction of a document-oriented graph database", a
new type of database is introduced — a document-oriented graph database, the feature
of which is the ability to store parts of documents (documents) as vertices of the
graph and establish dependencies between them in the form of edges. The
comparative characteristics of the proposed document-oriented graphic database of
the bottom with the existing graph and document-oriented databases are carried out.

In subsection 2.5, "Using the graph theory in working with a document-
oriented graph”, examples of the use of elements of the theory of graphs when
working with semistructured graphs are given, which made it possible to redefine
operations on graphs for the analysis of semistructured texts.

In subsection 2.6 "Development of the method of converting the weights of the
edges of the document-oriented graph", we present a method for converting the
scales of the document-oriented graph, which enables to formulate more precise
answers to questions and to remove irrelevant requests for user information.

In the third chapter, "Development of the method of extraction of
semistructured natural language texts', developed methods and algorithms based
on the use of text templates based on selected pragmatic features, for extraction of
data from semistructured natural language texts for the construction of a document-
oriented graph.

In subsection 3.1 "Structure of a text template”, a method for selecting
component elements for constructing a text template has been developed. The text
block template is described using Bukus-Naur's notation.

In subsection 3.2, "Fuzzy Duplicate Search Algorithm Development" presents
a combined algorithm for fuzzy duplicate searches in natural language texts based on
the methods of Lex Rand and Opt Freq, which enabled to optimize the work of the
developed system and to exclude the re-analysis and extraction of the text document
data in order not to form Count of items already in the database.

In subsection 3.3 "Development of a method for allocating pragmatic
attributes for constructing a text template”, a method for forming a template that is

not available in the template database, which distinguishes the proposed approach to
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the analysis of natural language tests from analogs, has been developed. The method
of the selection of constituent elements for constructing a text template based on the
combination of the Okapi algorithm with the consideration of the format and
placement of the text, which became the basis of the method of constructing a new
template of natural language text, was developed.

In subsection 3.4, "The algorithm for writing texts to uniform view", we
present a sequence of steps for the initial processing of the input text document,
depending on its format.

In subsection 3.5 "Development of the method of primary analysis of texts",
the method of dividing a text document into text blocks based on the finding or
constructed text template according to certain pragmatic features is given.

The subsection 3.6 "Development of the method of analysis of text blocks"
provides a method for the allocation of structural units from text blocks, the
definition of their type on a pragmatic basis, and the formation of vertices and edges
for a document-oriented graph.

In the fourth chapter ""Development of the architecture of the language and
information extraction system of semistructured natural language texts and
working with them™ the architecture was designed and the system of extraction,
structuring, conservation and analysis of the semistructured nature of linguistic texts
was developed. The developed methods for working with semistructured medical
data have been tested. Also, the developed methods are used to create a system of
work on the summary of hired workers.

In subsection 4.1 "Development of the architecture of the language-
information extraction system of the semistructured nature of linguistic texts and
working with them" presents the architecture of the designed system, identifies and
describes the main modules and subsystems that allow for complex extraction,
structuring, conservation and analysis of semistructured natural texts.

In subsection 4.2 "Conceptual Model Development” provides diagrams of
activities, class diagrams, and describes the basic user descriptions of the developed

system.
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In subsection 4.3 "Designing interface solutions”, a list of the main elements
of the user interface of the language-information system developed for the extraction
of semistructured text-based texts and working with them is given.

In subsection 4.4 "Approbation of the method of converting the edges of a
document-oriented graph on an example of work with semistructured medical data",
an example of the application of the developed method on an example of work with a
document-oriented graph constructed for a system of work with instructions for
medical preparations is given.

In subsection 4.5 "Approbation of fuzzy duplicate search algorithm", an
example of the use of the combined algorithm is based on the comparison of two text
documents. The comparison of the results of combined and output algorithms is
given.

In subsection 4.6, "Analysis of the main results of work" presents the results
of comparisons of the proposed document-oriented graph database with a flock and
document-based database, which has found that the proposed database can be used to
optimize and speed up work with large volumes of data. The properties of the
implemented syntactic analyzer are given. It is estimated that virtually all operations
of manipulation operations with semistructured text data are realized with the help of
the methods proposed in the work, which demonstrates the domination of the
language information system over analogs.

Keywords: semistructured data, data extraction, graphical representation of

data, document-oriented graph, text pattern, pragmatic attribute, NoSQL database.
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