OSTIS-2016

(Open Semantic Technologies for Intelligent Systems)

VJIK 004.853

CEMAHTHYECKHM AHAJIN3 COIMAJIBHBIX CETEN C HCITIOJIb30OBAHUEM
CPEJIbI WOLFRAM MATHEMATICA

Taxynos A.C., Cnasckuii B.B.

FOzopckuii 2ocyoapcmeennviil ynusepcumem,
2. Xaumoi-Mancuiick, Poccutickas @edepayus

atyakunov@mail.ru
slavsky2004@mail.ru

B pabGore mpoBoautcs 0630p Bo3moxkHocreit cpexst Wolfram Mathematica, ucrmosbp3yeMbix it ceMaHTHYECKOTO
aHaJM3a OTKPBITHIX JAHHBIX B COIMANBHBIX CETAX. PacCMOTpeHbI BapHaHTHI HCIONB30BaHus 3ampocoB Application
Programming Interface (APl) u ux unTepmperaruu. [loarotoBieHa OCHOBa Uil CO3JaHUSI yIeOHO-METOTHUYCCKHUX

noco6wuii o ucrnons3oBanuto cpenst Wolfram Mathematica.

KaroueBble cjioBa: ceMaHTHUECKHI aHaNU3; colnanbhble ceti; API, Teopust rpados.

Pabora BeImonHeHa mpu mopnepkke Cosera IO

rpantaMm IIpesunenrta P® (rpanr HIIO 2263.2014.1),

IIpasurensctBa PO (rockonTpakt 14.B25.31.0029), POOU 15-41-00092 p-ypan-a, 15-41-00063 p-ypan-a, 15-01-

06582 A.

BBeaenune

OntaiiHoOBBIE colMaIbHEIE ceTH, TIOMHMMO
BBIMTONTHEHUA (PYHKIMIA MONNCPKKHA OOIICHMs, 0OOMCHa
MHCHHUSMHU W TIONyYeHUs WHPOPMALUN UX WICHAMH, B
MOCJIeIHEe BPEMsl BCE Yallle CTAHOBSTCS OOBbEKTaMHU U
cpeacTBaMi MH()OPMAIIMOHHOTO YIPABICHUS U apeHOU
HHQOPMAIMOHHOTO TMpoTHBOOOpcTBa. B  HemaiexoM
OyaymeM OHHM Heu30eXHO CTaHYT CYyLIECTBEHHBIM
HHCTPYMEHTOM HH(POPMAIMOHHOTO  BIUSHUS, B TOM
yuciae, B LEIIX MAHUMYIAPOBAHHS JIUYHOCTHIO,
COLMANEHBIMHU TPYIIIAMH M OOIIICCTBOM B IIEIIOM.

Takum o0OpazoM, TMOTPEOHOCTH B TOJHOM U
KaueCTBCHHOM aHAJIM3€ COIMANBHBIX B3aMMOJCHCTBHI
MOCPEICTBOM  COIMANBHBIX CETeH SBIACTCS BaKHOU
3agadeil  COBPEMEHHOCTH, B TOM 4YHCIE U C
MaTeMaTHIeCKOl TOYKH 3peHHsa. Jl1s ee pemeHus
Tpe6yeTCH HaJIM4YUEC MHCTPYMCHTOB, MO3BOJIAIOIINX
00pabaTeIBaTh 3aIPOCHI K COITUAIBHBIM CETAM C IIEIbI0
TMOJYYEHU TOHATHBIX PE3YJILTATOB aHaJIU3a. OI[HI/IM us3
TaKWX HMHCTPYMEHTOB siBasieTcsi cpema  Wolfram
Mathematica.

Maremarndeckoe  mporpaMMHoe — obecredeHHe
Mathematica, u3BecTHO Kak camoe MOIIHOE B MHpE
BBIYHCIIMTEIBHOE NPHIOKECHHE. Boree  Toro,
Mathematica  cayxutr eauHO#W miIaTHOpPMON IS
NPOBEJCHHUS HCCICAOBAHUI M BBIYUCICHHUH, KOTOPBIC
HAaXOAAT CBOE OTPAKEHHUE B JKUBBIX HHTEPAKTHBHBIX
JOKYMEHTaX HW3IaTelIbCKOr0  KadecTBa. Mcmomb3ys
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MOIIHBIA BBIYMCIUTENBHBIA —ammapar ¥ YIOOHBIN
untepdeiic, moap3oBarenu Mathematica moryT serko
PELIUTh TPYIOEMKHUE 3a/la4H U pa300parbcs B CIOKHBIX
KOHLEMNHUAX, HCIONb3ys BECh HMEIOIUICA apceHal
annaparHbIX CPEICTB.

Iens panHONH paboThl — MPOJEMOHCTPHPOBATH
Bo3moxkHoctu cpeapt Wolfram Mathematica 10 s
MaclTabHOrO  aHajau3a  CBA3€M  moJb3oBareiei
COLIMAJIBHBIX CeTel, rpaduueckoro MPeICTABICHHUS U
aHaJM3a JaHHbIX, PA3MEIIEHHBIX B OTKPBITOM JIOCTYIIE.

1. O61mme onpeaesenus

TepmuH "ceTp" MMeeT pa3Hble 3HAYEHHS B Pa3HBIX
JUCLUIUIMHAX. B  colManbHBIX HaykaX, CeTb, Kak
NPaBWJIO, ONpENeNsieTcsl Kak Habop CyObEeKTOB CeTH
(WM areHTOB, WJIM Y3JIOB, MJM TOYEK, WJIM BEpIINH),
KOTOpbIE MOTYT MMETh OTHOWIEHHUS (MJIM CCBUIKH, WIIH
pebpa, WM CBSI3M) JAPYT OTHOCHTENBHO Jpyra
[Hanneman et al, 2005]. Cetu MOr'yT UMETH HECKOJIBKO
WIM MHOTO Y3JI0B, M OJWH WM Oojee BHUAOB
OTHOIIIEHUH MeX Iy mapaMmu y3ioB (PucyHok 1).

Pucynox 1 — Ilpumep HanpaBlieHHOH CETH



CornmanbHas ceTh —Iuiar¢opma, OHJIAWH-CEPBUC HITU
BeO-caliT,  MpegHa3HAa4YeHHBIC IS IIOCTPOCHHSA,
OTpaKCHHSA u OpraHH3aIIH COIAATBHBIX
B3auMOOTHOLIEHUH B IHTEepHETE.

[onyuars naHHBIE W3 COLMAJBHOW CeTH yrnoOHee
BCero mocpencrsoM roToBeiX APl-¢ynkimii. API
(vHTepdeiic TPOrpaMMHUPOBAHUSI TMPUIOKEHHUH) —
HabOp TOTOBBIX KJAcCOB, Hpouenyp, (QYHKIHH,
CTPYKTYp u KOHCTaHT, MPEOCTaBIAEMBIX
npwioxeHueM  (OMOAMOTEKO#,  cepBHCOM) IS
UCIIOJIb30BaHMS BO BHEITHUX NPOTPAMMHBIX ITPOAYKTAX.

Cranpmaptasii popmat orBera oT API — 310 JSON
(amrn. JavaScript Object Notation) — TEKCTOBBIN
(dopmar oOMeHa NaHHBIMH, OCHOBaHHBIN Ha JavaScript
¥ OOBIYHO HCIIOJNB3YyeMBIH HIMEHHO € 3TUM S3BIKOM. Kak
W MHOTHE Apyrue TekcTtoBble (opmarter, JSON nerko
YHUTAETCS JIFOJbMHU.

OTo yHHUBEpcalbHBIE CTPYKTYphl JaHHBIX: Kak
IIPaBHUIIO, oo COBPEMEHHBIN SI3BIK
MIPOrpaMMMPOBaHUS NOJJEPKUBAET UX B TOM MM MHOU
dopme. Onm nermm B ocHoBy JSON, Tak Kak OH
UCIOJIb3yeTcsl  Aisl  OoOMeHa  JaHHBIMH — MEXAy
pasNMYHBIMM  s3bIKAMH ~ IpOrpaMMHpOBaHusA. B
gactHOCTH, JSON JIeTKO KOHBEPTHPYETCS B CHHCKH H
npaBuia BHyTpeHHHMH cpenctBamu Mathematica.

2. 3anpockl B COMMATBbHBIX CETSX

2.1. Ucnonn3oBanue API-dynkmuii
conuajbHoi cetu "BKonrakre"

Coumansnas cerb "BKonrakre" (http://vk.com)
BBIOpaHA TOJIEM JUIS HCCIEMOBAHMS TIO0 CIEAYIOMHEM
TPHYMHAM:

e O5T0 OJHAa U3 KPYHHEMIIUX - MUPOBBIX U
KpyINHEeHIas pycCKOSI3bIUHas COLMaIbHAsI CETh;

e  (Qopmar 3ampoca JOCTaTOYHO TPOCT H
MacmtTabupyercs, Mo3BOJIsis MMOJdy4aTh PazHOOOpa3HbIe
JIaHHBIE O I10JIb30BATEIIE;

e U CO3JaHMs 3aIIPOCOB HA MOJIyYEHUE NAHHBIX
He 00s3arenibHO (IO KpaiHeH Mepe, Ha CerOAHSIIHUAN
JIeHb) co3zaBath Standalone-npuiioxenue, nepenaroiiee
KIIIOUM JJOCTYIIa,

e  y4yeTHas 3allUCh [JAaHHOW CETU HUMEETCs Yy
OOJNBIIMHCTBA MOJH30BATEICH B POCCHHCKOM CETMEHTE
Wutepner.

B obmem ciyuae, /i TOro 4ToOBI BBI3BaTh METO/]
APL cern "BKonrakre", HEOOXOIUMO OCYIICCTBHUTH
POST- wim GET-3anpoc no npotokony HTTPS na URL
https://api.vk.com. J{is mojy4eHus JAQHHBIX BHELIHETO
caiita wmn ¢aiita B Mathematica wucmone3yercs
komanga Import. IlepenaBas B Hee URL 3ampoca, MbI
MOJyYHM JIaHHBIE, KOTOpBIE pa3MEINAlTCs B CETH
WHTepHeT 1o cooTBeTcTBYIOIEMY anpecy. Mcnonbsys
HeoOXonmMbIi Gopmar (B JTaHHOM CiTydyae - OTIMCaHHBIN
Beire JSON), MOXXHO JIerKO MONy4YaTh HEOOXOAMMBIE
JUISL ICCIIE/IOBAHMS IaHHBIE.
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2.2. 3anpoc JaHHBIX 0 MOJIb30BaTe1e
COLUAJILHOI ceTn

Jnst momywyenust nanueix u3 cetu "BKonrakre"
HE00X0TMMO TIPOaHAIM3UPOBATh CTPYKTYpY 3ampoca. K
MpUMeEpy, MBI JKeJlaeM IMOJIYYHTh CaMmylo OOIIyIo
uHpOpPMaIMI0 O Tomb3oBarene. Jlma aToro Oymer
HCTIONIB30BAaThCS. METOZ USers.get, mMeromuii mapaMmeTp
user_id, B kotopom pazmentaercst |D monp3oBarens.

[lepeuncnsas  HeoOXOmWMBIE  IONS,  KOTOpBIC
HEOOXOIMMO BEPHYTh, MOXKHO, K HPUMEpY, MOJYYHTh
numst, pammwinio, GoTorpaduro Mojabp30BarTels, ero MecTo
KUTEIbCTBA U oy, Mathematica mosBossier coBmenatsh
TUNBl  JI@HHBIX BHYTPUM  OJHOTO -~ CHHMCKAa, YTO
Ype3BbIYaiHO yHOOHO TIpH 00paboTKe JaHHBIX,
MOTYYCHHBIX U3 connaibHOM ceTr (PUCyHOK 2).

s Amercasnp, TRXKVHOE, XaHTH-MancHicH, » MymcROH

PucyHok 2 — BriBog o01ieii nHbopMaliu 0 MoJb30BaTele

[Monyuenne mHpOpPMAINN, pa3MEIIEHHOW Ha CTEHE
U B JICHTE I0JIb30BATEIIS MIPOU3BOANTCS aHAIOTHIHBIMU
CPEeACTBAMU U MO3BOJISIET HCCIIEA0BATEII0, B TOM UHCIIE,
aHAJIM3UPOBATh U  MHTEPIPETHPOBATH IOJyYCHHBIE
pe3yJbTaThl COTIACHO BBIIBUTAeMbIM TUIOTE3aM. Tak,
HampuMmep, aHaJuTH4eckuM areHcTtBoM "Ckopucta"
(r.Mockea) B 2014 1. OBUI mpeACTaBlIEH aJIrOPUTM
Npe/ICKa3aHusl MOBEACHUs KPEIMTHOTO 3aeMIIMKa Ha
OCHOBE OTKpPBITBIX JaHHBIX. [IpoBepssi THIOTE3BI O
CBSI3U  OTKPBITOCTH  NPOGMIS  MPEANoNaraeMoro
3aeMINUKa, a TakkKe YaCTOTHl W HAalpaBIEHHOCTH
MyOMMKanui ¢ mpearnonaraeMoi 100pPOCOBECTHOCTHIO,
ObUT crenad BBIBOJ, YTO YeM OOJIBIIIE JIFOAW TOBOPST B
COLIMATBHON CETH, TEM OHH XYK€ BO3BPAIIAIOT 3aHMBI.

2.3. AHAJIN3 COLMAJIBHBIX CBA3EH M0JIbL30BATEIA

Oco0bIif HHTEpEC ISt HCCIIEI0BATENS PEICTABIISIET,
Kak NMpaBWJIO, U3yYeHNE W aHAIM3 MH(OOPMAIMU O TeX
MOJTB30BATENSIX, C KOTOPBIMH CBSI3aH AAaHHBIA y3ei. s
MOJy4YeHUsT HHPopManuu o "npy3psax" MONB30BaTeIs B
comuanbHoi cetn "BKonTakTe" wHcmonb3yeTcss MeTon
friends.get, xotopeiii  GopMHpYeTCS — AHAIOTHYHO
users.get. K mpumMepy, 70CTaTOYHO MPOCTHIM, HO BEChMa
HaBIIHBIM MOTYT OBITh Ipaduyeckue MpeicTaBIeHUs
OTBETOB Ha 3alpOCHl O IOJIOBOM DAa3JeJIeHHH CIHCKa
"mpy3eit" (PucyHok 3) miam Tpajaiuu MO Mecsam
poxaenus (Pucynox 4). B KkoHTekcTe W3y4YECHHS
Wolfram Mathematica mogo0OHbie mpuMepsI MO3BOJSIOT
ocBamBaTh  (YHKIMOHAN, HE Tepss  WHTEpeca
oOyuaromerocsi, MOCKOJIIbKY OCHOBaHbI Ha JAaHHBIX €r0
COOCTBEHHOTO NMPOQUIS COLUATBLHON CETH.

Pucynok 3 — Pacnipenenenne "apy3eit" mosip3oBatenst o MOy



Pucynok 4 — Pactipenenenue nat poxiaeHus "npysei" moib3oBaTens
10 MecsIIaM

C nmpyroil CTOpoHBI, aHAaIU3 JaHHBIX O "Apy3bsx"
MOJNB30BaTENsT MOXKET OBITh HCHOJNB30BaH U TPHU
npoBepKe ompeneieHHsix rumores [Watts, 1999]. B
YaCTHOCTH, MPAKTHIECKH MOATBEPKACHHBIN (akT TOTO,
yro 3HauuTenpHyl (or 40% Bcex "mpysei") dacte
CBs3€H B COLIMAIILHOM CETU COCTABIAIOT IMOJb30BATENH,
MPOXHBAIOIINE B TOM )K€ HACEICHHOM ITyHKTE, 4TO U
caM IIOJIb30BaTeNb, IIO3BOJSET MPEANOIOKHUTh, YTO
nofo0HOe  paclpeiefieHHe XapakTepHO Ul Bcex
MOJVTMHHBIX TI0JIb30BaTeNIel CeTH. DTO aHAIOTUYHO U
JUISL BO3pacTa, COLHMAJbHBIX YOKIAEHHH, HHTEPECOB U
T.1. B To *e BpeMmsl, Kak H3BECTHO, MHOTHE COLIUANIbHBIE
CeTH IO3BOJLIIOT CKPBITh JaTy POXAEHUS, TOPOA
NpOXHMBaHUS W Jpyrue 1mojis. TakuM oOpaszom,
TPOBEpsIsI pacmpeneieHue "apyzed” MOIb30BaTeNs IO
mapamerpy  'ropon" C  ONpemeNeHHON — monei
YBEPEHHOCTH MBI MOXEM  CKa3aTb, 4YTO  CaM
MONB30BaTeNb NPOXMWBACT B TOM TOpOAE, 4YTO U
GompmmHCTBO ero napysedt (Pucynok 5). Ilomobnoe
MPEINOJIOKEHUE II03BOJISIET,  HAllpUMEp,  BBISBHUTH
HemoctoBepHble  ("deikoBbie")  ydeTHBIC | 3aIlNCH,
CO3JaHHbIC U1 PpEKJIaMHBIX WM HHBIX LeJe.
Ilonmp30BaTenu, y KOTOPBIX HET YETKO BBIICICHHOU
rpynnel  "apyseil" (PucyHok 6), HpOXUBAMOIUX B
OTHOM  HACEJIeHHOM  TyHKTe | (WJIH  pEruoHe),
0e3ycI0BHO, MOTYT CYyIIECTBOBaTh, OJIHAKO, 3TO HE
SBIISIETCS XapaKTepHBIM JUIst OONBITMHCTBA.
AHanoru4Hasi CHUTyalus OOCTOMT M C YKa3bIBaMbIM
roloM pokaeHHs. Takas IpoBEpKa OCTOBEPHOCTH
MOXET OBITh ~HWCIIONBb30BaHA, B TOM 4YHCIE, NpH
MpOBEpKe 100POCOBECTHOCTH B KpEIUTOBaHMHM, Habope
nepcoHajga, MHpU  MHepechulke  MH(OOPMAIMOHHBIX
COOOIICHNH B CONHUAIBHBIX CETAX U TOMY MOTOOHBIX
orepanusx.

Pucynok 5 — Pacnipenenenne "npyseii" no ropogam
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Pucynok 6 — Pacripenenenue "npyseii" mo roponam B ciydae
HEZOCTOBEPHON y4ETHOM 3aIKiCH

3. Ucnosib30BaHue 3J1eMEHTOB TEOPUH
rpagoB B aHA/IN3e COLUAIBHBIX ceTell

OpmanM U3 Hamboee yHOOHBIX M MH()OPMATHBHBIX
METOZIOB IPEICTAaBICHHSA HHPOPMALIMA O CBA3SX B
COLIMATIBHONW CETH SIBISIETCS M300pakeHHe WX B BHUIE
rpapa. B Wolfram Mathematica peanusoBan
3HAYHUTEIBHBINH (DYHKIHOHAT 10 paboTe ¢ rpadammu, B
TOM < 4YHCNe, ~ Macca  BCTPOCHHBIX  (DyHKIWH,
HO3BOJIAIOLINX aHAIU3UPOBATH CTPYKTYPY TpadoB.

Tak, HampuMep, Ype3BBIYAMHO TIOJNIE3HBIM Kak B
00pa3zoBaTeNbHOM, TaK U B UCCJIEAOBATEILCKOM ILIaHE
SBISICTCS ~ MONydeHue Tpada  cBssed  "mpyseit"
nonb30BaTeast Mexay coboi. Ilpu atom cpexacrsa
Mathematica mo3BoJIsIFOT He TOJNBKO yKa3aTh CBSI3H, HO
MIPOIEMOHCTPUPOBATh  JIOTIONHUTEIBHBIE  CBOMCTBa
mosnp3oBaTeneil. Tak Ha momydeHHOM rpade (PucyHok
7) pa3HBIM IBETOM OOO3HAuCH IIOJ IIONB30BATENs, a
IUaMeTp Kpyra 3aBHCHT OT KOJHYECTBA IApy3e
KaXJ0T0 U3 MOJIb30BaTeNeil. AKTUBHOCTD B CETU MOYKHO
HCIIOJIBb30BaTh AJIA MOHMWUMAaHHUs, KAKHUC ITOJIb30BATCIIN U3
HAIIIEr0 OKPY)KEHHsS MOTYT O0JiafaTh HAHOOJIBIINM
BiustaueM [[y6anos u ap., 2010].

Pucynox 7 — I'pad "apyseil" nomp3oBarerns

Hcnonw3yst BcTpoeHHbIE (QYHKIHMW AT 00pabOTKH
rpad0B  MOXXHO MPEACTABUTH IIOJNYYCHHBIH BBbIIIE
pucyHok B Buae "rpada coobmects" (community
graph), T.e. paszuenenus Bcex "apysei" mosjap3oBareis Ha



IPYIIbI, HMMEIOIIUE CBA3M MEXIy cobol u, Kak
CIIC/ICTBHE, MAaKCHMAJIbHOE BIIMSIHAE JAPYr Ha Jpyra
(Pucynox 8).

Pucynok 8 — I'padp "npy3ei" nomp3oBaremns

3akiarouenue

ConuanbHble CETH Ha CETOAHALIHMN I€Hb NPOYHO
BOIIUIM B MOBCEIHEBHYIO JKU3HB JIIOJIEH BO BCEM MHDE.
W3ydeHne ceTeBbIX B3aMMOJACHCTBUN II0Ib30BATEICH, a
TaKke TOW MH(OpMalMK, KOTopas NepenaeTcs: MexIy
HOJIb30BATEAMH NIPECTABILIET COOOH BaXKHYIO 3aady
COBPEMCHHBIX MH()OPMAITMOHHBIX TEXHOJIOTHH.

Wolfram Mathematica Kak Haubolee
MepPCIIEKTUBHAS W MOIIHAS Cpefia ULl CEMaHTHUECKOTO
aHAJIN3a CONMAIBHBIX JAHHBIX MMO3BOJSET POU3BOIUTH
pasHoOOpasHEIe 9KCIIEPUMEHTBI 1o TpOBEpKe
COLIMOJIOTHYECKUX Tumore3. Kak clemcTBue, MOMXKHO
yTIBEPXkIaTh, YTO W3YYEHHE K pPa3BUTHE MOA0OHOM
Cpefibl SABIAETCA HEOOXOMMUMOCTBIO JIJIsi COBPEMEHHOIO
HCCIIE0BATENS.
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USING WOLFRAM MATHEMATICA
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This article examines the use of Wolfram Mathematica
for data analysis posted on social networks. First of all,
interest is public data, on the basis of which the
researcher can check various social hypothesis. The
purpose of this work - to show the possibilities of
Wolfram Mathematica for large-scale analysis of the
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relations of social network users, graphical reporting
and analysis of data placed in the public domain.

Introduction

Online social networks, in addition to support
functions of communication, exchange of views and
information of their members in recent years have
increasingly become targets and means of information
management and information warfare arena. In the near
future, they will inevitably become an essential tool of
information influence, including, for the purpose of
manipulating the individual, social groups and society
as a whole.

Thus, the need for full and qualitative analysis of
social interactions through social networks is a major
challenge of our time, including from a mathematical
point of view. To solve. it requires tools to handle
requests to social networks in order to obtain clear
results of the analysis. One such tool is an Wolfram
Mathematica.

Main Part

The mathematical software Mathematica, is known
as the most powerful in the world of computing
application. Moreover, Mathematica provides a single
platform for research and calculations, which are
reflected in the live interactive publishing quality
documents. Using a powerful computing unit and user-
friendly interface, users can easily Mathematica to
solve the time-consuming tasks and to understand the
complex concepts using all available arsenal of
hardware. Of particular interest to the researchers is,
usually, the study and analysis of information about the
users, which is associated with the node. Analysis of the
data on the "Friends" of the user can be used for
verification of various hypotheses. One of the most
convenient and informative methods of presenting
information about connections in the social network is
an image of a graph. The Wolfram Mathematica
implemented significant functionality for working with
graphs, including plenty of built-in features to help you
analyze the structure of graphs.

Conclusion

Social networks today have become part of the daily
lives of people around the world. The study of network
user interactions, as well as the information that is
transferred between users is an important task of
modern information technologies. Mathematica as the
most promising and powerful environment for semantic
analysis of social data allows for a variety of
experiments to test sociological hypotheses. As a
consequence, it can be argued that the study and the
development of such an environment is a necessity for
the researcher.





