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MocmaHoska 3adayu: cogpeMeHHbIe NOUCKO8bIe cucmeMbl 0MKHbI UCNOTb308aMmb OHMOIO2UYECKUE
mexHonoauu 05151 MakcuMarbH020 yA08/1emeopeHuUst UHGhOPMaULUOHHbIX nompebHocmel nonb3osamens. OHmo-
7102UU NO3BOISIOM UCKaMmb UHGHOPMaUUK He NO KOHKPEMHOMY Cr108Y, @ N0 npedMemHoul obiacmu u cesi3aHHbIM
C Heli obbekmam ¢ noMowbto sisbika 3anpocos SPARQL. lpu amom ocmaemcs akmyarnbHol 3adada uchoss30-
8aHUS1 PasuUYHbIX 8U3YarbHbIX 3eMeHmMo8 A1 0MobpaxXeHUs CIIOXHbIX MacwmabHbIX Unu CMpYKMypPHbIX a1e-
meHmos. Ljenbto pabombi sgnsemcs paspabomka MemoOuKu 8u3yanu3ayuu pesyibmamos 2mobasnbHbixX 3a-
npocos 8 8ude HanpagneHHo20 epagha, 8epWIUHbI KOMOPO20 OMobpaxarom 3Ha4eHus ceolicme cyuHocmed, UH-
hopmalus 0 KOmopbIX U3grekaemcs U3 XpaHunuwa e pesynsmame paboms! (peanusayuu) 3anpoca. Mcnosnb-
3yemMble Memodbl: peweHue 3adaqyu susyanusayuu pesynbmamos 2m106asbHbIX 3anpoco8 0CHOBaHO Ha NPUMe-
HEHUU OHMOII02U4eCcK020 NodX0da K NOCMPOEHUS CeMaHMUYecKux 2r106asbHbIX NOUCKO8bIX cucmeM. Hosu3Ha:
a71eMeHmamu Ho8U3HbI NPeAdCMageHH020 PeleHUs s8nsemcs peweHue 3adaqyu omobpaxeHus e3aumocesaseli
OaHHbIX, NOMyYeHHbIX 8 pesyibmame 8bINoHeHUs 3anpocos Kk RDF-xpaHunuwam daHHbIX. Pe3ynbmam eusya-
nu3ayuu npedcmaensem cobol HanpagneHHbIl 2pach, 8ePUWUHbI KOMOPO20 omobpaxarom 3Ha4yeHus ceolicme
cywHocmel, UHGbopMayuss 0 KOMOPbIX U3eiekaemcsi U3 XpaHunuwa no OKOHYaHWW pabome! (peanusayuu)
SPARQL-3anpoca. Pe3ynbmam: pacwupeHrue yHKUUOHanbHocmu eeb-cepsuca 0515 aHanusa u eusyanusayuu
RDF-GanHbix «RDF Grapher». lNoddepxugaembie hopmamsi 8X00HbIX OaHHbIX (cepuanusauyuu RDF): Turtle,
RDF/XML, RDF/JSON, N-Ttriples, TriG u N-Quads. lNoddepxusaembie ¢hopMmambl 8bIXOOH020 U30OPaXeHUs:
PNG, SVG, PDF, PS, EPS, GIF u JPG. Teopemuyeckas/llpakmu4eckasi 3Ha4uMoCmb. npedcmagrieHHasi Me-
moduka Moxem bbImb peanusosaHa Kak CO80KyNnHOCMb npoepaMMHbIX 6ubuomek 6 3adadyax NPOEKMUPOBaHUS
2106aribHbIX UHEHOPMAUUOHHBIX NOUCKOBbIX CUCMEM.

Knroyeenle cnoea: enobasnbHble UHGOPMALUOHHbIE CUCMEMbI, CeMaHMUYeCKUl NOUCK, OHMonoauu,
koeHumuseHbIti nouck, SPARQL, RDF

AKTyanbHoOCTb

CoBpeMeHHble TEXHOMOMMW WHTEerpaLumuy AaHHbIX No3BONSOT 9 (EKTUBHO B3aUMOLENCTBOBATL B Of-
HOM NPOCTPAHCTBE Cpasy C HECKOMbKUMU MHEOPMALMOHHBIMI cucTeMamu. Hanbonee NoaxoasLmm peLLeHneM
NPy NPOEKTUPOBAHWUM TaKUX MHPOPMALIMOHHO-CNPABOYHBIX CEPBUCOB SBMNSAETCH CEMaHTUYeCKas CepBUCHO-0pU-
eHTuposaHHas apxutektypa SOA (ab6p. om aHen. Service Oriented Architecture) [1].

dakTnyecky, rnobanbHble MHEGOPMALMOHHbIE CUCTEMBI CTPOSATCS B BEB-NPOCTPaHCTBE, W peanusaums
KOHLIENLMM YNpaBeHns UMM Kak OTKPbITBIMM CUCTEMaMK 03HavaeT nepexog k TexHonoruam Linked Open Data
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(abbp. om aHen. LOD) n npegocTaBneHunio NoTpedutento penesaHTHON MHGopMaLm, Nony4eHHoOM 13 JOCTO-
BEPHbIX UCTOYHUKOB [2]. YnpaBneHwe rnobanbHoin MHPOPMALMOHHON CUCTEMOMN, (PYHKLMOHMUPYIOLLEN B OTKPbI-
TOW cpeae, AOMKHO NpeaycMaTpMBaTh PELLEHNE HE TOMbKO BHYTPEHHUX Npobriem, HO W BCHO COBOKYMHOCTb Mpo-
Bnem rnobanbHOro MHOPMALMOHHOTO pecypca, CBA3aHHbIX C BHELUHEN cpeaoi [3]. Mpu aTOM CoBpeMEHHbIE
MOUCKOBbIE CUCTEMbI JOMKHBI UCMOMB30BATh OHTOMOIMYECKE TEXHOMOMMM 115 MaKCUMarbHOMo Y40BNeTBOpe-
HWs nonb3oBatens. OHTONOrMM NOMOratoT UCKaTb MHADOPMALMIO HE MO KOHKPETHOMY CFOBY, @ N0 NPeAMETHOM
obnacTu 1 cBsizaHHbIM C Hel 06beKTam € MoMoLLbio sibika 3anpocoB SPARQL (cokp. om SPARQL Protocol
and RDF Query Language).

SPARQL no3sonsieT nonb3oBaTensam 3anpawmnBatb MHopMaumo M3 6a3 gaHHbIX, KOTOpbIe MOryT
BbITb conocTasneHbl ¢ RDF (abbp. om aHen. Resource Description Framework). RDF — aTo abetpaktHas mo-
[€enb NPeACTaBneHns 3HaHWA, KOTopast He OTNMYaeT AaHHble OT MeTadaHHbIX, YToObl 13bexaTb pacluMpeHus
CYLLECTBYIOLLEN MOAENK C NOMOLLbI aHHOTaLWA MeTadaHHbIX Ha YPOBHE OrnepaTopa, Takux Kak nokasaTtenu
[OCTOBEPHOCTU, BECA, BPEMEHHbIE OrPaHNYEHNs U MHEPOPMALIUS O NPOUCXOXAEHUN; HanpuMep, ecnin Bbl 3TO
Oblna aHHOTaUus, u3MeHeHHas Bpy4Hyto. RDF mcnonb3yeTt MHTEpHaLMOHaNM3MPOBaHHbIe MAEHTUUKATOPbI
pecypcos (IRI, ab6p. om aHen. Internationalized Resource Identifier) ans onpegenesns CyLHOCTENR, CBOUCTB U
3HayeHuit, YTobbl 0becneunTb OQHO3HAYHOE NPEACTABMNEHME U MHTErPaLMIO JaHHbIX U3 pasHbIX CTOYHMKOB.
MoxHo ckasatb, yto RDF — 310 cTaHgapTusupoBaHHas rpadoBast Mo4enNb AaHHbIX CEMaHTUYECKON NayTUHbI,
a SPARQL - ee 53blIk 3anpocoB 1 0GHOBIEHWA.

[nsa obecneyeHns NOHUMaHMS 3TUX CTPEMUTENBHO PACLUMPSIOLLMXCS AAHHbIX HYXHbI COOTBETCTBYHO-
Le UHCTPYMEHTbI BU3yanuaauun. OgHuM 13 Takux obLLenpusHaHHbIX HCTPYMEHTOB SBASETCS BU3yanu3aLms
WH(OpMaLIMK € NpUMeHeHneM rpachoBbix Mogenein [4]. CnegyeTt 3aMeTUTb, YTO OCMbICTEHHbIE MHOXECTBA AaH-
HbIX UIMEIOT pasHyto CTPYKTYPY M TPeBYIOT CyLLECTBEHHO Pa3NyHbIX CTpaTerin NpK BU3yanuaauum.

MocTaHoBKa 3agaumn

Buayanusaums gaHHbIX npegnonaraeT ncnonb3oBaHue Tabnuu, anarpamm unu rpacmkos. ObpaboTka
NH(opMaumMn GOMbLUMX MAcCHBOB AaHHbIX, NEPEBEAEHHbIX B BU3yarnbHOE NMpeacTaBrieHne, NpoUCXOanT ro-
pa3sfo nerye [9]. B paboTe paccmaTpuBaeTcs peLleHre 3agaqn 0TobpaxeHUs B3auMOCBSA3EH AaHHbIX, NOny-
YeHHbIX B pe3ynbTaTe BbiNOMHEHWs 3anpocoB k RDF-xpaHunuiam gaHHeix. PesynbTat Bu3yanusaumm npea-
cTaBnseT cobon HanpaBneHHbI rpad), BEPLUMHBI KOTOPOro 0TOBpaxatoT 3HaYeHWs CBOWCTB CYLIHOCTEN, WH-
(hopmaLms 0 KOTOPbIX U3BMEKAETCA U3 XpaHUNULLA B N0 OKOHYaHUK paboTsl (peanusauum) SPARQL-3anpoca.
[Ins peLlleHns nocTaBEHHON 3aJayn UCnonb3yem Beb-cepBuc Ans aHanusa u Budyanusaumnm RDF-gaHHbIX
«RDF Grapher» [6]. MogaepxuBaemble hopmaTbl BXOAHbIX AaHHbIX (cepuanu3auun RDF): Turtle, RDF/XML,
RDF/JSON, N-Ttriples, TriG n N-Quads. Moaaepxmeaembie hopmatbl BbixogHoro n3obpaxenus: PNG, SVG,
PDF, PS, EPS, GIF n JPG. Web-uHtepdenc cepauca npeacrasneH Ha puc. 1.

MeToauka peweHus

PaccmoTpum npegnaraemyto METOAMKY Ha KOHKPETHOM npumepe. ocTaBneHa 3agada onpegeneHus
TUNOB CaMOSIETOB, BbIMyLLEHHbIX 00beanHeHneM MukosiHa, ¢ ykasaHMeM HauMeHOBaHUs camoreTa, AaTbl nep-
BOrO MosieTa, CKOPOCTU NOMeTa, KonuYecTBa ABuraTeneit, Tuna apuratens, HauMeHoBaHUs NPEANPUATAS, Bbl-
nyckatowero auratenu. Mcnonb3yem pecypcel cepaica « SPARQL Query Editor» [6] (http://dbpedia.org). Tekct
3anpoca npefcTaBneH Ha pucyHke 2. 3Havenne napametpa LIMIT B 3anpoce orpaHuyum BEnMYMHOM 5 Ans
obecneyeHuns uutabenbHOCTU pesynbTaToB 3anpoca. PesynbTaThbl BbINOMHEHUS 3anpoca npeacTaBuM B BUae
Tabnuup! 1.

[ns ob6ecneyenmns yHKUMOHMPoBaHus cepauca «RDF Grapher» Heobxoanmo npeobpasoBatb pesynb-
TaTbhl PaboThI 3aNpoca B OAMH U3 NOAAEPKMBAEMbBIX UM opMaT AaHHbIX. PaccMoTpum paboTy cepeuca ¢ faH-
HbIMK, NpeacTaBnsowmMy coborn cookynHocTs RDF-Tpunnetos (popmart Turtle). MpeobpasyeM MCxoaHbiIi
3anpoc B 3anpoc Tuna «CONSTRUCT», cogepxaHnue bnoka «where» octaBum 6e3 n3MeHeHuin (kak nokasaHo
Ha pucyHke 3), B aToM cnyyae «RDF Grapher» oTo6pasuT Bce €BA3W, ykadaHHble B 6roke «wherey.

VicnonHeHune 3anpoca reHepupyet cepuanusauuio RDF, ccbinka Ha KOTOpYK npeacTaBneHa Ha pu-
CcyHke 4. 3arpysuB ccbinky B 0kHo «RDF data or URI» v aktuBmanpoBas pexum «Visualize», nonyyuum tpebye-
MbI pesynbTart, NpeacTaBeHHbIN Ha PUCYHKe 5.
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RDF Grapher

Try the service:

RDF data or URI

From format: | Turte v
To format: [PNG v

Visiakse

Send form as HTTP POST (needed for large RDF data

==
RDF grapher is a web service for parsing RDF data and visualizing 1t as a graph
" 1

The service is based on Redland Raptor and Graphviz

Supportad RDF senalization formats: Turtle, RDF/ XML, RDF/JSON, N-Trriples, TG, and N-Quads

Supported image formats: PNG, SVG, POF, PS. EPS. GIF, and JPG

Usage
http www . ldf . fi/service/rdf fromeFORMATA t O FORMAT
GET/POST parameters
ROF data or URI
from nput senakzabon format (ttl, « 9. nq), Gefault: tel
output image format (png, svg, paf, ps, eps, 91T, Jpg), delault: png
Exampies
h p "t . ice/r . * ex . L]
vvvvv example ” Sfrom
» e servi r ‘] ce/S i n

Puc. 1. Web-uHtepcpeitc cepsuca «RDF Grapher»

Select distinct ?airplane ?name ?date ?speedKmh

?namberEngine ?name1 ?name2

where

{

?airplane a dbo:Aircraft.

?airplane dbo:manufacturer dbr:Mikoyan.
?airplane rdfs:label ?name.

?airplane dbp-firstFlight ?date.

?airplane dbp:maxSpeedKmh ?speedKmh.
?airplane dbp:eng1Number ?namberEngine.
?airplane dbp:eng1Name ?engine.
?engine rdfs:label ?name1.

?engine dbp:manufacturer ?works.

?works rdfs:label ?name2.

filter (lang (?name )='en’).

filter (lang (?name1 )="en’).

filter (lang (?name2 )="en’).

}
LIMIT 5
Puc. 2. Tekct 3anpoca Tuna Select

EDN: HTOURZ

CONSTRUCT

where

{

?airplane a dbo:Aircraft.

?airplane dbo:manufacturer dbr:Mikoyan.
?airplane rdfs:label ?name.

?airplane dbp:firstFlight ?date.

?airplane dbp:maxSpeedKmh ?speedKmh.

?airplane dbp:eng1Number ?namberEngine.

?airplane dbp:eng1Name ?engine.
?engine rdfs:label ?name1.
?engine dbp:manufacturer ?works.
?works rdfs:label ?name2.

filter (lang (?name )='en’).

filter (lang (?name1 )='en’).

filter (lang (?name2 )="en’).

}
LIMIT 5

Puc. 3. Tekct 3anpoca Tuna CONSTRUCT

URL: https://vestnik-sut.ru/2024-1/C01.pdf
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Tabnumua 1. PeaynbTaThl BbINONHEHNS 3anpoca Tuna Select

namber|

, name1 name2
Engine

airplane name date [speedKmh

http://dbpedia.org/resource/Mikoyan-
Gurevich_DIS

http://dbpedia.org/resource/Mikoyan-
Gurevich_MiG-15

http://dbpedia.org/resource/Mikoyan-
Gurevich_[-320

http://dbpedia.org/resource/Mikoyan-
Gurevich_Ye-8

"Mikoyan-Gurevich DIS"@en| 1941 610 2 'Mikulin AM-37"@en|"Mikulin OKB"@en

"Mikoyan-Gurevich MiG-15"@en| 1947 | 1076 1 |'Klimov VK-1"@en|  "Klimov"@en

"Mikoyan-Gurevich 1-320"@en| 1949 | 1090 2 ['Klimov VK-1"@en| "Klimov"@en

"Mikoyan-Gurevich Ye-8"@en| 1962 1386 1 |"Tumansky R-21"@en| "Tumansky"@en

https://dbpedia.org/sparql?default-graph-uri=http%3A%2F %2F dbpedia.org&query=%23select+distinct+%3Fairplane+%3Fname+%3Fdate+%3
FspeedKmh%0D%0A++++++++++++++++++++++%23++%3FnamberEngine+%3Fname1+%3Fname2%0D%0ACONSTRUCT%0D%0A+where
%0D%0A+%7B%0D%0A%3Fairplane+a+dbo%3AAircraft.%0D%0A%3F airplane+dbo%3Amanufacturer+dbrf%3AMikoyan.%0D%0A%3Fairplan
e+rdfs%3Alabel+%3Fname.%0D%0A%3Fairplane+dbp%3AfirstFlight+%3Fdate.%0D %0A%3F airplane+dbp%3AmaxSpeedKmh+%3F speedKm
h.%0D%0A%3Fairplane+dbp%3Aeng1Number+%3FnamberEngine.%0D%0A%3F airplane+dbp%3Aeng1Name+%3Fengine. %0D%0A+%3Fen
gine+rdfs%3Alabel+%3Fname1.%0D%0A+%3Fengine+dbp%3Amanufacturer+%3Fworks.%0D%0A+%3Fworks+rdfs%3Alabel+%3Fname2.%0
D%0Afilter+%28lang+%28%3Fname+%29%3D%27en%27%29.%0D %0Afilter+ %28lang+%28%3Fname1+%29%3D%27en %27 %29.%0D %0Afi
Iter+%28lang+%28%3Fname2+%29%3D%27en%27%29.%0D%0A%7 D %0D %0A+LIMIT+5%0D%0A%0D %0A&format=text%2Fturtle&timeout=
10000&signal_void=on&signal_unconnected=on

Puc. 4. Ccbinka Ha pesynbTathl pabotsl 3anpoca Tuna CONSTRUCT

Mikoyan-Gurevich 1-320

vdfslabel

- __Pd_th eng | Number . |

_-___Il_';.\T koyan-Gurevich_1-320 . dbpienglName
C‘h——l_’[ HRoyaniurevie 1;__——-)_ —Reng —_ | Drata |l}|:( ]1Llp Hwwwowdorg/200 1 XMLSchema# imteger |

dbp: enqlhum])et e

o — T rdfs:l: Klimow
- i dbp:manufacturer dbrKkimov vifs:label |
rdf:type '{;dm [\.lmw\, \'Kl .2_ — _d(x___ ___..> Language: en

—

I — ____ldfs:la]rel
dhp:engl Nnna__-""—_-) o Klimew VK1
— 13 age: &
o | Mikoyan Gurevich DIS anguage: en |
I VT I
¢ dbr:Mikeyan-Gurevich DIS 5| dbpseng] Name |II e Mikulin AM. 37
T — S il — rdfs:label
T K:: \dbomanufacturer|, " tlhr\m\ulm AM: 3': o [ Lenguage:en
\ B — ___———____:wi_l:m.--nuf;n.-r.m'v.r
T . rdis Mikulin OKB
i “’“J \ C dbr:Mikulin_OKB rdfs:label i
— _] — ( d|m,\"mﬂ —_ Language: en
rdfitype | _— _-/
- —

dbomanufacturer

| —_& (uJJ Mlkovan
@ Mikoyan Gurovich MG15 | dbo anufa acturer -
— ——— '_- [ l{lfs label

| Mikoyan Gurevich MiG 15

dbam: mui ullmt | Language: en

—

o dh]) enqll\um])e: | 1 |
___.I Datatype: http/iwww wiorg2001XMLSchema# integer |

C:_ dl:: ‘\{lku\ mn-Gurevich ‘fn ry )ﬂ ong I Numbor =4 rdfudabel T]umanslq.' R21l
E— — ——— - — ™ Language: en
\\Q-__ &ﬂmﬂﬂl Name _: cihr.Tumansky R-21 D___ il

T —— — R —__dbp:manufacturer
—___ rdfs:label — — ——

) T "(.' .’;]» Ty omanslr rdfs:label Tumansky
—
Mikoyan-Gurevich Ye-8 3 e

Language: en

Namespaces:
rdf: http:/fwww.w3.org/199902/22 rdf syntax ns#
dbr: http:/fdbpedia.org/resource/
dbo: httpfdbpedia.orglontolegy/
relfs: hitpadiwww, w3,org/ 2000001 frdfschema #
dbp: bripfdbpedia orgipropertyf

Puc. 5. PesynbTat Br3yanusaLum CTpyKTYpbl AaHHbIX 3anpoca k RDF-aaHHbIM

Ecrm Tpebyetca 0TObBpasuTb TOMbKO YacTb CBs3eW, ykasaHHblx B 6noke «WHERE», 10 6nok
«CONSTRUCT» ucnonb3yeTcs ¢ napameTpamm, B KOTOPbIX HEO6X0AMMO YKa3aTb Habop Tpebyemblx TPUNNETOB.
Hanpumep, npu HeobxoaumocTn 0ToBpasuTb CTPYKTYPY AaHHbIX, OTHOCALUMXCS TOMBKO K ABUraTeNsiM MCKOMbIX
camoneTos, B 61ok « CONSTRUCT» 3anpoca Heobxoaumo 4obaBnTb creaytoLme AaHHble, NokasaHHbIE Ha pu-
CyHke 6. Pe3ynbTaT Bu3yanmaaumm CTPYKTYpbl AaHHbIX, MOMYYEHHbIX MPW BbINOHEHUM MOCAEAHEro 3anpoca,
NpeAcTaBneH Ha pUCyHke 7.

EDN: HTOURZ
URL: https://vestnik-sut.ru/2024-1/C01.pdf


http://dbpedia.org/resource/Mikoyan-Gurevich_DIS
http://dbpedia.org/resource/Mikoyan-Gurevich_DIS
http://dbpedia.org/resource/Mikoyan-Gurevich_MiG-15
http://dbpedia.org/resource/Mikoyan-Gurevich_MiG-15
http://dbpedia.org/resource/Mikoyan-Gurevich_I-320
http://dbpedia.org/resource/Mikoyan-Gurevich_I-320
http://dbpedia.org/resource/Mikoyan-Gurevich_Ye-8
http://dbpedia.org/resource/Mikoyan-Gurevich_Ye-8
https://dbpedia.org/sparql?default-graph-uri=http%3A%2F%2Fdbpedia.org&query=%23select+distinct+%3Fairplane+%3Fname+%3Fdate+%3FspeedKmh%0D%0A++++++++++++++++++++++%23++%3FnamberEngine+%3Fname1+%3Fname2%0D%0ACONSTRUCT%0D%0A+where%0D%0A+%7B%0D%0A%3Fairplane+a+dbo%3AAircraft.%0D%0A%3Fairplane+dbo%3Amanufacturer+dbr%3AMikoyan.%0D%0A%3Fairplane+rdfs%3Alabel+%3Fname.%0D%0A%3Fairplane+dbp%3AfirstFlight+%3Fdate.%0D%0A%3Fairplane+dbp%3AmaxSpeedKmh+%3FspeedKmh.%0D%0A%3Fairplane+dbp%3Aeng1Number+%3FnamberEngine.%0D%0A%3Fairplane+dbp%3Aeng1Name+%3Fengine.%0D%0A+%3Fengine+rdfs%3Alabel+%3Fname1.%0D%0A+%3Fengine+dbp%3Amanufacturer+%3Fworks.%0D%0A+%3Fworks+rdfs%3Alabel+%3Fname2.%0D%0Afilter+%28lang+%28%3Fname+%29%3D%27en%27%29.%0D%0Afilter+%28lang+%28%3Fname1+%29%3D%27en%27%29.%0D%0Afilter+%28lang+%28%3Fname2+%29%3D%27en%27%29.%0D%0A%7D%0D%0A+LIMIT+5%0D%0A%0D%0A&format=text%2Fturtle&timeout=10000&signal_void=on&signal_unconnected=on
https://dbpedia.org/sparql?default-graph-uri=http%3A%2F%2Fdbpedia.org&query=%23select+distinct+%3Fairplane+%3Fname+%3Fdate+%3FspeedKmh%0D%0A++++++++++++++++++++++%23++%3FnamberEngine+%3Fname1+%3Fname2%0D%0ACONSTRUCT%0D%0A+where%0D%0A+%7B%0D%0A%3Fairplane+a+dbo%3AAircraft.%0D%0A%3Fairplane+dbo%3Amanufacturer+dbr%3AMikoyan.%0D%0A%3Fairplane+rdfs%3Alabel+%3Fname.%0D%0A%3Fairplane+dbp%3AfirstFlight+%3Fdate.%0D%0A%3Fairplane+dbp%3AmaxSpeedKmh+%3FspeedKmh.%0D%0A%3Fairplane+dbp%3Aeng1Number+%3FnamberEngine.%0D%0A%3Fairplane+dbp%3Aeng1Name+%3Fengine.%0D%0A+%3Fengine+rdfs%3Alabel+%3Fname1.%0D%0A+%3Fengine+dbp%3Amanufacturer+%3Fworks.%0D%0A+%3Fworks+rdfs%3Alabel+%3Fname2.%0D%0Afilter+%28lang+%28%3Fname+%29%3D%27en%27%29.%0D%0Afilter+%28lang+%28%3Fname1+%29%3D%27en%27%29.%0D%0Afilter+%28lang+%28%3Fname2+%29%3D%27en%27%29.%0D%0A%7D%0D%0A+LIMIT+5%0D%0A%0D%0A&format=text%2Fturtle&timeout=10000&signal_void=on&signal_unconnected=on
https://dbpedia.org/sparql?default-graph-uri=http%3A%2F%2Fdbpedia.org&query=%23select+distinct+%3Fairplane+%3Fname+%3Fdate+%3FspeedKmh%0D%0A++++++++++++++++++++++%23++%3FnamberEngine+%3Fname1+%3Fname2%0D%0ACONSTRUCT%0D%0A+where%0D%0A+%7B%0D%0A%3Fairplane+a+dbo%3AAircraft.%0D%0A%3Fairplane+dbo%3Amanufacturer+dbr%3AMikoyan.%0D%0A%3Fairplane+rdfs%3Alabel+%3Fname.%0D%0A%3Fairplane+dbp%3AfirstFlight+%3Fdate.%0D%0A%3Fairplane+dbp%3AmaxSpeedKmh+%3FspeedKmh.%0D%0A%3Fairplane+dbp%3Aeng1Number+%3FnamberEngine.%0D%0A%3Fairplane+dbp%3Aeng1Name+%3Fengine.%0D%0A+%3Fengine+rdfs%3Alabel+%3Fname1.%0D%0A+%3Fengine+dbp%3Amanufacturer+%3Fworks.%0D%0A+%3Fworks+rdfs%3Alabel+%3Fname2.%0D%0Afilter+%28lang+%28%3Fname+%29%3D%27en%27%29.%0D%0Afilter+%28lang+%28%3Fname1+%29%3D%27en%27%29.%0D%0Afilter+%28lang+%28%3Fname2+%29%3D%27en%27%29.%0D%0A%7D%0D%0A+LIMIT+5%0D%0A%0D%0A&format=text%2Fturtle&timeout=10000&signal_void=on&signal_unconnected=on
https://dbpedia.org/sparql?default-graph-uri=http%3A%2F%2Fdbpedia.org&query=%23select+distinct+%3Fairplane+%3Fname+%3Fdate+%3FspeedKmh%0D%0A++++++++++++++++++++++%23++%3FnamberEngine+%3Fname1+%3Fname2%0D%0ACONSTRUCT%0D%0A+where%0D%0A+%7B%0D%0A%3Fairplane+a+dbo%3AAircraft.%0D%0A%3Fairplane+dbo%3Amanufacturer+dbr%3AMikoyan.%0D%0A%3Fairplane+rdfs%3Alabel+%3Fname.%0D%0A%3Fairplane+dbp%3AfirstFlight+%3Fdate.%0D%0A%3Fairplane+dbp%3AmaxSpeedKmh+%3FspeedKmh.%0D%0A%3Fairplane+dbp%3Aeng1Number+%3FnamberEngine.%0D%0A%3Fairplane+dbp%3Aeng1Name+%3Fengine.%0D%0A+%3Fengine+rdfs%3Alabel+%3Fname1.%0D%0A+%3Fengine+dbp%3Amanufacturer+%3Fworks.%0D%0A+%3Fworks+rdfs%3Alabel+%3Fname2.%0D%0Afilter+%28lang+%28%3Fname+%29%3D%27en%27%29.%0D%0Afilter+%28lang+%28%3Fname1+%29%3D%27en%27%29.%0D%0Afilter+%28lang+%28%3Fname2+%29%3D%27en%27%29.%0D%0A%7D%0D%0A+LIMIT+5%0D%0A%0D%0A&format=text%2Fturtle&timeout=10000&signal_void=on&signal_unconnected=on
https://dbpedia.org/sparql?default-graph-uri=http%3A%2F%2Fdbpedia.org&query=%23select+distinct+%3Fairplane+%3Fname+%3Fdate+%3FspeedKmh%0D%0A++++++++++++++++++++++%23++%3FnamberEngine+%3Fname1+%3Fname2%0D%0ACONSTRUCT%0D%0A+where%0D%0A+%7B%0D%0A%3Fairplane+a+dbo%3AAircraft.%0D%0A%3Fairplane+dbo%3Amanufacturer+dbr%3AMikoyan.%0D%0A%3Fairplane+rdfs%3Alabel+%3Fname.%0D%0A%3Fairplane+dbp%3AfirstFlight+%3Fdate.%0D%0A%3Fairplane+dbp%3AmaxSpeedKmh+%3FspeedKmh.%0D%0A%3Fairplane+dbp%3Aeng1Number+%3FnamberEngine.%0D%0A%3Fairplane+dbp%3Aeng1Name+%3Fengine.%0D%0A+%3Fengine+rdfs%3Alabel+%3Fname1.%0D%0A+%3Fengine+dbp%3Amanufacturer+%3Fworks.%0D%0A+%3Fworks+rdfs%3Alabel+%3Fname2.%0D%0Afilter+%28lang+%28%3Fname+%29%3D%27en%27%29.%0D%0Afilter+%28lang+%28%3Fname1+%29%3D%27en%27%29.%0D%0Afilter+%28lang+%28%3Fname2+%29%3D%27en%27%29.%0D%0A%7D%0D%0A+LIMIT+5%0D%0A%0D%0A&format=text%2Fturtle&timeout=10000&signal_void=on&signal_unconnected=on
https://dbpedia.org/sparql?default-graph-uri=http%3A%2F%2Fdbpedia.org&query=%23select+distinct+%3Fairplane+%3Fname+%3Fdate+%3FspeedKmh%0D%0A++++++++++++++++++++++%23++%3FnamberEngine+%3Fname1+%3Fname2%0D%0ACONSTRUCT%0D%0A+where%0D%0A+%7B%0D%0A%3Fairplane+a+dbo%3AAircraft.%0D%0A%3Fairplane+dbo%3Amanufacturer+dbr%3AMikoyan.%0D%0A%3Fairplane+rdfs%3Alabel+%3Fname.%0D%0A%3Fairplane+dbp%3AfirstFlight+%3Fdate.%0D%0A%3Fairplane+dbp%3AmaxSpeedKmh+%3FspeedKmh.%0D%0A%3Fairplane+dbp%3Aeng1Number+%3FnamberEngine.%0D%0A%3Fairplane+dbp%3Aeng1Name+%3Fengine.%0D%0A+%3Fengine+rdfs%3Alabel+%3Fname1.%0D%0A+%3Fengine+dbp%3Amanufacturer+%3Fworks.%0D%0A+%3Fworks+rdfs%3Alabel+%3Fname2.%0D%0Afilter+%28lang+%28%3Fname+%29%3D%27en%27%29.%0D%0Afilter+%28lang+%28%3Fname1+%29%3D%27en%27%29.%0D%0Afilter+%28lang+%28%3Fname2+%29%3D%27en%27%29.%0D%0A%7D%0D%0A+LIMIT+5%0D%0A%0D%0A&format=text%2Fturtle&timeout=10000&signal_void=on&signal_unconnected=on
https://dbpedia.org/sparql?default-graph-uri=http%3A%2F%2Fdbpedia.org&query=%23select+distinct+%3Fairplane+%3Fname+%3Fdate+%3FspeedKmh%0D%0A++++++++++++++++++++++%23++%3FnamberEngine+%3Fname1+%3Fname2%0D%0ACONSTRUCT%0D%0A+where%0D%0A+%7B%0D%0A%3Fairplane+a+dbo%3AAircraft.%0D%0A%3Fairplane+dbo%3Amanufacturer+dbr%3AMikoyan.%0D%0A%3Fairplane+rdfs%3Alabel+%3Fname.%0D%0A%3Fairplane+dbp%3AfirstFlight+%3Fdate.%0D%0A%3Fairplane+dbp%3AmaxSpeedKmh+%3FspeedKmh.%0D%0A%3Fairplane+dbp%3Aeng1Number+%3FnamberEngine.%0D%0A%3Fairplane+dbp%3Aeng1Name+%3Fengine.%0D%0A+%3Fengine+rdfs%3Alabel+%3Fname1.%0D%0A+%3Fengine+dbp%3Amanufacturer+%3Fworks.%0D%0A+%3Fworks+rdfs%3Alabel+%3Fname2.%0D%0Afilter+%28lang+%28%3Fname+%29%3D%27en%27%29.%0D%0Afilter+%28lang+%28%3Fname1+%29%3D%27en%27%29.%0D%0Afilter+%28lang+%28%3Fname2+%29%3D%27en%27%29.%0D%0A%7D%0D%0A+LIMIT+5%0D%0A%0D%0A&format=text%2Fturtle&timeout=10000&signal_void=on&signal_unconnected=on
https://dbpedia.org/sparql?default-graph-uri=http%3A%2F%2Fdbpedia.org&query=%23select+distinct+%3Fairplane+%3Fname+%3Fdate+%3FspeedKmh%0D%0A++++++++++++++++++++++%23++%3FnamberEngine+%3Fname1+%3Fname2%0D%0ACONSTRUCT%0D%0A+where%0D%0A+%7B%0D%0A%3Fairplane+a+dbo%3AAircraft.%0D%0A%3Fairplane+dbo%3Amanufacturer+dbr%3AMikoyan.%0D%0A%3Fairplane+rdfs%3Alabel+%3Fname.%0D%0A%3Fairplane+dbp%3AfirstFlight+%3Fdate.%0D%0A%3Fairplane+dbp%3AmaxSpeedKmh+%3FspeedKmh.%0D%0A%3Fairplane+dbp%3Aeng1Number+%3FnamberEngine.%0D%0A%3Fairplane+dbp%3Aeng1Name+%3Fengine.%0D%0A+%3Fengine+rdfs%3Alabel+%3Fname1.%0D%0A+%3Fengine+dbp%3Amanufacturer+%3Fworks.%0D%0A+%3Fworks+rdfs%3Alabel+%3Fname2.%0D%0Afilter+%28lang+%28%3Fname+%29%3D%27en%27%29.%0D%0Afilter+%28lang+%28%3Fname1+%29%3D%27en%27%29.%0D%0Afilter+%28lang+%28%3Fname2+%29%3D%27en%27%29.%0D%0A%7D%0D%0A+LIMIT+5%0D%0A%0D%0A&format=text%2Fturtle&timeout=10000&signal_void=on&signal_unconnected=on
https://dbpedia.org/sparql?default-graph-uri=http%3A%2F%2Fdbpedia.org&query=%23select+distinct+%3Fairplane+%3Fname+%3Fdate+%3FspeedKmh%0D%0A++++++++++++++++++++++%23++%3FnamberEngine+%3Fname1+%3Fname2%0D%0ACONSTRUCT%0D%0A+where%0D%0A+%7B%0D%0A%3Fairplane+a+dbo%3AAircraft.%0D%0A%3Fairplane+dbo%3Amanufacturer+dbr%3AMikoyan.%0D%0A%3Fairplane+rdfs%3Alabel+%3Fname.%0D%0A%3Fairplane+dbp%3AfirstFlight+%3Fdate.%0D%0A%3Fairplane+dbp%3AmaxSpeedKmh+%3FspeedKmh.%0D%0A%3Fairplane+dbp%3Aeng1Number+%3FnamberEngine.%0D%0A%3Fairplane+dbp%3Aeng1Name+%3Fengine.%0D%0A+%3Fengine+rdfs%3Alabel+%3Fname1.%0D%0A+%3Fengine+dbp%3Amanufacturer+%3Fworks.%0D%0A+%3Fworks+rdfs%3Alabel+%3Fname2.%0D%0Afilter+%28lang+%28%3Fname+%29%3D%27en%27%29.%0D%0Afilter+%28lang+%28%3Fname1+%29%3D%27en%27%29.%0D%0Afilter+%28lang+%28%3Fname2+%29%3D%27en%27%29.%0D%0A%7D%0D%0A+LIMIT+5%0D%0A%0D%0A&format=text%2Fturtle&timeout=10000&signal_void=on&signal_unconnected=on

BectHuk CMoryT

Ne 1. 2024

Herald of SPbSUT

CONSTRUCT

{

7airplane a dbo:Aircraft.

?airplane dbo:manufacturer dbr:Mikoyan.
?airplane rdfs:label ?name.

?airplane dbp:eng1Number ?namberEngine.
?airplane dbp:eng1Name ?engine.
?engine rdfs:label 2name.

?engine dbp:manufacturer ?works.

?works rdfs:label ?name2.

}

where

{

?airplane a dbo:Aircraft.

?airplane dbo:manufacturer dbr:Mikoyan.
?airplane rdfs:label ?name.

7airplane dbp:firstFlight ?date.

?airplane dbp:maxSpeedKmh ?speedKmh.
?airplane dbp:eng1Number ?namberEngine.
?airplane dbp:eng1Name ?engine.
?engine rdfs:label 2name.

?engine dbp:manufacturer ?works.

?works rdfs:label ?name2.

filter (lang (?name )="en").

filter (lang (?name1 )='en’).

filter (lang (?name2 )='en’).

}
LIMIT 5
Puc. 6. 3anpoc nonyyenns RDF-tpunnetos 6noka CONSTRUCT ¢ napameTpamm
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Namespaces:
rdf: http:fwwwwd. olt]F1999f0’!’2 rdf syntaxns#
dbr: http//dbpedia.org/resource/
dho: http:/fdbpedia.orgfontology/
rdfs: http:fwww.w3.orgf2000/01/rdf schema#
dbp: http:ffdbpedia.org/property/

Puc. 7. PesynbTat BU3yanusaLum CTpyKTypbl AaHHbIX 3anpoca k RDF-gaHHbIM € y4eTOM OrpaHuyeHui
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3aknoueHue

Takum 0bpasom, NpeanoxeHHas MeToaMKa Bu3yanuaaumumn cTpykTypsl RDF-gaHHbIX N03BONSET nosy-
4nTb OTOBPaxeHUs B3aMMOCBSA3E AaHHbIX 1 NpeacTaBnsaeT cobon HanpaBneHHbIN rpad, BEPLUMHBI KOTOPOro
oTOBOpaxatoT 3HaYeHUst CBOMCTB CYLLHOCTEN, MHGOPMALWS O KOTOPbIX U3BMEKAETCS U3 XpaHUNWLa B pe3ynb-
TaTe pabotsl (peanusalm) 3anpoca. C ero MOMOLLK MOXHO BU3yanuaMpoBaTh pesynbTaThl 3anpocoB k 6orb-
LIOMY KONMYECTBY HEOAHOPOAHbBIX AaHHBIX B pasfnyHbIX hopmaTax U UCTOYHMKAX, 4TO No3BonuT Gonee adg-
(PEeKTUBHO M3BMeEKaTb CKPbLITYIO B HUX MHEpOpMaLMI0. K HegocTaTkaM NpeasioXeHHON METOANKA MOXHO OTHECTM
HeobxoanmocTb TpaHcdopmauun SPARQL-3anpocos tuna SELECT B 3anpockl Tuna CONSTRUCT. [Mpega-
CTaBNSAET UHTEPEC B AanbHEMLLEM PacCMOTPETb BO3MOXHOCTb pean1s3auumm BbiBOAa pe3ynbTaToB 3anpocoB
Tuna SELECT B chopmaTte opueHTUpOBaHHOrO rpada.
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Visualizing Data Structures in Query Results to RDF Storages

A. Gubin, V. Litvinov, F. Filippov, A. Kravets

The Bonch-Bruevich Saint Petersburg State University of Telecommunications,
St. Petersburg, 193232, Russian Federation

Purpose. Modern search systems must use ontological technologies to maximally satisfy the user's information
needs. Ontologies allow you to search for information not by a specific word, but by a subject area and related objects
using the SPARQL query language. At the same time, the task of using various visual elements to display complex large-
scale or structural elements remains relevant. The goal of the work is to develop a methodology for visualizing the results
of global queries in the form of a directed graph, the vertices of which display the values of the properties of entities,
information about which is retrieved from the storage as a result of the operation (implementation) of the query. Methods.
The solution to the problem of visualizing the results of global queries is based on the use of an ontological approach to
the construction of semantic global search systems. Novelty. The novelty of the presented solution is the solution to the
problem of displaying the relationships of data obtained as a result of executing queries to RDF data stores. The visuali-
zation result is a directed graph, the vertices of which display the values of the properties of entities, information about
which is retrieved from the storage as a result of the operation (implementation) of the request. Results. Expanding the
functionality of the web service for analysis and visualization of RDF data “RDF Grapher”. Supported input data formats
(RDF serialization): Turtle, RDF/XML, RDF/JSON, N-Ttriples, TriG and N-Quads. Supported output image formats: PNG,
SVG, PDF, PS, EPS, GIF and JPG. Practical relevance. The presented methodology can be implemented as a set of
software libraries in problems of designing global information search systems.
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