UMM nm.M.B.Kengbiua PAH

AGpay-2020 - Tpyabl KOHdepeHUUn

tO.I'. PeBaknH

Tpyae! XXIl Bcepoccuinckon HayuHon koHgpeHLun

HayuHbIn cepBuc
B cetn UHTepHeT

OueHka BOCTpe60BaHHOCTH
OHNTaHOBOW Hay4HOW NyGnukKauum Ha
1 A S i OCHOBe aHanu3a AaHHbIx log-channa

web-cepBepa

PexkomeHOyemas cpopma 6ubnuozpagpuyeckoli cCbiIKU

PeBsiknH HO.IN. OueHka BOCTpeOOBaHHOCTM OHMANHOBOW Hay4yHOW MybrvkaumMmM Ha OCHOBE aHanusa
OaHHbIX log-thanna web-cepsepa // HayyHbii cepuc B cetn NHTepHeT: Tpyabl XXII Bcepoccuinckon
Hay4Hou koHgepeHuun (21-25 ceHTs6psa 2020 r., oHnanH). — M.: UMM um. M.B.Kengbiwa, 2020. —
C. 561-571.

https://doi.org/10.20948/abrau-2020-56

https://keldysh.ru/abrau/2020/theses/56.pdf

Budeo3zanuck ebicmynieHusi



http://keldysh.ru/
http://keldysh.ru/
http://keldysh.ru/
http://keldysh.ru/
http://keldysh.ru/
http://keldysh.ru/
http://keldysh.ru/
http://keldysh.ru/
http://keldysh.ru/
http://keldysh.ru/
http://keldysh.ru/
http://keldysh.ru/
http://keldysh.ru/abrau/2020/
http://keldysh.ru/abrau/2020/
http://keldysh.ru/abrau/2020/proc.pdf
http://keldysh.ru/abrau/2020/proc.pdf
http://keldysh.ru/abrau/2020/proc.pdf
https://doi.org/10.20948/abrau-2020-56
https://keldysh.ru/abrau/2020/theses/56.pdf
https://keldysh.ru/abrau/2020/video/56.mp4

OueHka BOCTPeOOBAHHOCTH OHJIAWHOBO HAYYHOM
NyOJUKAIMUA HA OCHOBE AHAJIN3A JAHHBIX
log-(paiia web-cepsepa

IO.I'. PeBsikun
UTIM um. M.B. Kenoviuuwa PAH

AnHoTanusa. Pabora mocBsieHa BOMpocaM OIEHKH BOCTPEOOBAHHOCTH
OHJIAMHOBBIX HAYYHBIX MyOJIMKAIMH M CO3JaHHS MPOTPAMMHOTIO WHCTPYMEHTA
JUIS TIONYYeHHsl TaKOW OIIGHKM Ha OCHOBE aHanm3a JaHHBIX log-daiina.
O6cyxnaercst mpobieMa pacrmo3HaBaHUs 3alPOCOB OT MPOTPAMM-POOOTOB IS
KOPPEKTHOTO OMpeAeNieHUs] ToKa3aTeleld MOCeNaeMOCTH HAay4YHBIX PEeCcypcoB
WHTEPHET.

KiroueBble c10Ba: HaydHas MyOJIMKAIWsl, CTATUCTUKA TIOCEIICHUA, aHATTN3
log-haiina, web-poOOThI, pacrio3HaBaHUE 3aPOCOB

Evaluating the demand for an online scientific
publication based on analysis of web log-file

Yurii Revyakin
Keldysh Institute of Applied Mathematics

Abstract. The work focuses on assessing the demand for online scientific
publications and developing a software tool for obtaining such assessments
based on log data analysis. The problem of web robots requests detection to
correctly determine the attendance of scientific online resources is discussed.

Keywords: scientific publication, visitor statistics, web log file analysis,
web robots, requests detection

1. 3agaya oueHKH BOCTPeOOBAHHOCTH HHTEPHET-PECYPCOB

HagepHoe, 0601 aBTOp, pa3MEeCTUBIINI CBOM MaTepuasn Bo BcemupHon
NayTUHE, PaHO WJIM MO3THO 33J1a€TCs BOIIPOCAMU — HAIILIO JIM €ro MPOU3BEICHHUE
CBOUX YHMTaTEJEH, CKOJIBKO UX U KaK OHU OTHOCSITCS K €TI0 TBOPEHHUIO.

Bomnpockl 3TH BO3HMKalKM TaK YacTo, YTO TMOSBUJIACh OTJEJIbHAs
JTUCLUUIUIMHA Web-aHAIUTHKU Kak Habopa MeTOauK sl cOopa M aHalu3a
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KOJIMYCCTBCHHBIX MW KAa4YCCTBCHHBIX JaHHBIX 00 HCIOJB30BaHUH HHTCPHCT-

pecypcoB.
3apoauBIIMCH MOYTH OJHOBpeMeHHO ¢ WWW, web-aHanuTuka mnpoiuia
OONBIION TyThb pa3BUTUS — OT TMPOCTHIX CYETYMKOB OOpallleHUd K

OJIHOCTPaHUYHBIM Web-caliTaM 10 cHCTeM aHajlu3a MOBEICHUS IMOJIb30BaTENeH
P TTOCEIICHUN WHTEPHET-TIOPTAIOB. DTOT MYTh 3BOJIIOIUU U Pa3BUTHS web-
aHAJINTHKW, KOHEYHO, BO MHOTOM ONPEIEIACTCS MOTPEOHOCTSIMHU pacTyIIeH
chepbl 3IEKTPOHHOW TOPrOBJIM, HO HE CTOUT 3a0bIBaTh M TOT (HAKT, YTO
Bcemupnas [laytuna Obuia u ocraercs KpymHeumien ruiargopmoit ooMeHa u
pacnpocTpaHeHusi HaydyHoW wuHGopmarmei. HekoTopble W3 METOAWK U
KpUTEPUEB  COBPEMEHHON  wed-aHAIUTUKKM  MOTYT  OBITh  HAMNPSIMYIO
UCIIOJIB30BAHbI ISl OIEHKU A(G(HEKTUBHOCTH HAYYHBIX CAMTOB, MPUMEHEHHE
JIpYTuX TpeOyeT uX aJlanTaiuu U nepeocMbiciaeHus [1].

2. Bp10Op KpuTepHs OLEHKU BOCTPEOOBAHHOCTH
HAYYHOH NyOJIUKALMH

Ho cranpmapTHble MoOKa3aTenu, HCHOJb3yeMble B Wweb-aHAIUTUKE IS
OomleHKH 3(P(PEKTUBHOCTH HWHTEPHET-PECYpPCOB, B  OOJBIIMHCTBE CBOEM
aZipecoBaHbl TEM, KTO 3aHUMAETCSl pa3BUTHEM U COIPOBOXKJIEHUEM Web-CaiiToB.
ABTOpPOB K€ OTIEIbHBIX HAayYHbIX MyOJMKalUi, pa3MEIIEHHBbIX B HMHTEPHET,
UHTEPECYIOT MPEXJE BCEro JaHHbIE O BOCTPEOOBAHHOCTH MX COOCTBEHHBIX
IIPOU3BEACHUM.

OCHOBHBIM  MOKa3aTeJeM  TakoM  BOCTPEOOBAHHOCTH  SIBJISIETCA,
0€3yCIIOBHO, YHCJIO 3alpOCOB MOJHOTO TEKCTa OHJIAWHOBOM MyOJIMKalUH, TPH
YCIIOBUH, YTO ATH OOpAIIECHUS UCXOIAT OT PEalbHBIX MOCETUTENEH HUHTEPHET-
pecypca. Takas cTaTUCTHKa MOXET ObITh MPEJCTaBICHA B MPOCTOM U CXKATOU
bopme U 0OBEOUWHEHAa C ONHCAHMEM CAMOW MyOJMKAlMU B 3JIEKTPOHHOM
Kartajore myOJIMKalui.

3. Log-¢aiin web-cepBepa Kak HCTOYHUK NMEPBUYHBIX JAHHBIX
OLIEHKH BOCTPEOOBAHHOCTH IMyOJIUKAIIUT

[Ipu mpocmoTpe moJBp30BaTENIeM HWHTEPHET-pEeCcypca KaKIblii 3ampoc Ha
3arpy3ky html-ctpanunsl 1 ee cocrapistomux (UKCHPYETCs, Kak MPaBUIIo,
web-cepBepoM B oTaenbHOM (aitie xypHaympoBanus (log-daiine). dopmat
3aIIUCHU log-(aiina oIpenensercs COOTBETCTBYIOLIEH JTUPEKTUBOMN
KOHQUTypani web-cepBepa, ¥ Takas 3alluCh COJCPKUT JTOCTATOYHO
0IpOOHYI0 HH(POPMAIIHIO O 3aIIPOCe U €r0 HCTOYHHUKE.

[IpuBenem B KadecTBe MpuMmepa 3amuch log-daiina, KoTopas ocraercs
nocyie o0paboTku web-cepBepoM oOpalieHusl K 3arjlaBHOW CTpaHUIle caiiTa
www.keldysh.ru:

194.226.57.126 - - [11/May/2020:16:48:49 +0300] "GET / HTTP/1.1"
200 16541 "-" "Mozilla/5.0 (Windows NT 6.1; Win64; x64)
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AppleWebKit/537.36 (KHTML, like Gecko) Chrome/60.0.3112.90
Safari/537.36"

[lonst mpencTaBiIeHHOM 3amUCH  COJAEP’KAT BCE OCHOBHBIE aTpUOYTHI
BBINIOJIHEHHOTO web-cepBepoMm 3ampoca: [P-agpec ucrouHuka; BpeMEHHYIO
OTMETKY BBIIIOJIHEHUSI 3aIlpoca; CTPOKY KOMaHIbl 3ampoca, Bkimwoyas URL
3ampalMBaeMoro pecypca; CTPOKY ONHCAHUS YAAJIEHHOTO KJIMEHTCKOTO
MPUIIOKECHUSL.

Takum oOpa3om, umes pgoctyn K log-daiimy web-cepBepa, 3amgada
oTIpe/ie]ICHUs] YUCiia OOpalleHWid K TOJHBIM TEKCTaM HAyYHBIX ITyOJUKaIrmii
MPEACTABISIETCS.  TOCTATOYHO TMPOCTOM W HE TpeOyoImel JanbHEHIIero
00CyXIeHMUSI.

4. «AckyccTBeHHBII» TPauK ceTH MHTEPHET

Ho aBTOpoB OHJIaliHOBBIX MyOJUKAIMII UHTEPECYET, B MEPBYIO OUYEPE/b,
OIICHKa BOCTPEOOBAHHOCTH WX TMPOU3BEICHUA PEATbHBIMH, <« KUBBIMUN))
MOCETUTEIISIMA HHTEPHET-pecypca.

[ToaToMy HEOOXOAMMO YMETh BBIJCIATH M UCKIIOUATh U3 JATbHEUIIETO
PacCMOTpPEHHUsI CPEAr BCEX 3alPOCOB HA 3arpy3Ky MOJHOTO TEKCTa MyOJIMKAIuU
3ampoChl, TMOPOXKJIEHHBIE  CETEBHIMH  MPUJIOKEHUSMH, aBTOMATHYECCKHU
CKAaHHMPYIONUMHU CTPaHUIIB caita. Takue ceTeBble NPUIIOKECHHS TPUHSATO
Ha3pIBaTh  Mporpammamu-poOoTamu. [IpenBapurenpbHOoe  pacro3HaBaHHE
3aIPOCOB, UCXOJISIINX OT MPOTPaMM-pOOOTOB, HEOOXOIUMO €I1I€ U MOTOMY, YTO
Hay4YHbIE MyOJIMKAIlMd B TEPBYIO OdYEpeab TMPEIACTABISIOT HWHTEPEC IS
JOCTaTOYHO HEOOJBIIOr0 Kpyra CHEIUAIMCTOB, YHUCIO WX IMOTCHITHATBHBIX
yuTaresed  OTHOCHUTEIbHO  HeBenuko. Jliobas ke  mporpamma-poOor,
3amylieHHas Ui CKAaHMPOBAaHUS CaWTOB, CIIOCOOHA WCKAa3UTh CTATHCTHKY
oOpareHuit Kk caiTy 10 HEy3HaBaeMOCTH.

UYtoOBl BBIICIUTH AaBTOMATHYECKU TE€HEPUPYEMBIE 3ampOChl IPOrpamMMm-
poboToB u3 o6Omero Tpaduka, HEOOXOIAUMO pa3o0paTbcs: KTO M 3a4eM
UCIIOJIB3YeT MPOrpaMMbI-po00TH. B mepByro odepens MporpaMMbI-poOOTHI
UCIIOJIB3YIOTCSl BCEMH KPYIMHEUIIMMH MOUCKOBBIMU CHCTeMaMu ceTu VHTepHeT
(Google, Yandex u np.) mis u3BieueHus HHGOPMAIUM CO CTPAHUIl CAUTOB M
MOCJIETYIONIETO MHACKCUPOBAHUS B CBOMX 0a3ax JaHHBIX. Takue mporpaMmbl-
poOOTHI  MOAYMHSIIOTCS TP  CKAHUPOBAHUM  CAMTOB  OMpPEIEIICHHBIM
COTJIALICHUSIM W SIBHO 000O3HA4yaloT ceOsi B 3arojioBKE 3ampoca K CauTy.
Omnpenenenre 3ampocoB, UCXOMAMIUX OT POTPAMM-pPOOOTOB, B 3TOM CiTydac HE
cocTaBiisieT Oonbiiero tpyaa. CyliecTBYET elle MHOXECTBO IMOJO00HBIX OoJiee
CHEIUAIM3UPOBAHHBIX CETEBBIX MPHUJIOKCHUM, WCIONB3yeMbIX IS cOopa
KOMMEpYECKOH U colMaabHON nH(popMaluu B HHTEpHETE. T0, HACKOJIBKO OHU B
CBOCH peamm3amnii COOTBETCTBYIOT OOIIECTIPUHSATHIM CTaHAApTaM, IOJHOCTHIO
3aBUCUT OT J0OpOM BOJM UX pa3zpaboTunkoB. Ho mporpamMMbl-poOOTHI MOTYT
HCIIOJIb30BAaThCS M KaK BPEJIOHOCHOE ceTeBoe mnpuiiokenue. OAUH U3 CaMbIX
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pacIpOCTPAaHEHHBIX CIIEHAPUEB UCIIOIb30BaHUS UX B 3TOM Ka4eCTBE — 3TO aTaka
cepBepa caiiTa MHOTOUYMCIIEHHBIMU 3alpOCaMU, CTaBAIllas CBOCH 11€JIbI0 BbI3BATh
O0TKa3 cepBepa B OOCIYXKHMBAaHUU JaJbHEUIIUX OOpallleHHM (Tak Ha3bIBacMas
DDoS-araka). bomee  M30HIpeHHBIM  OPUMEPOM  HETOOPOCOBECTHOTO
UCIIOJIb30BAHUSL ~ MPOrpaMM-poOOTOB  SIBJISIETCS  TEXHOJOTUS  PACCBUIKH
HEeXeNaTeJbHOM peKkJlaMHOM MH(OpMaluu, MoJdy4yuBIIas Ha3BaHue 'referrer
spam". [IporpamMMbI-pOOOTHI UCTIONB3YIOTCS JIJII aBTOMATHYECKOM T'e€HEepaIuu 1
pacchuike http-3ampocoB, B KOTOPHIX B KaUeCTBE aJipeca CTPAHUIIBI — UCTOYHHUKA
3ampoca co3HarenbHO ykaseiBaeTcss URL-anpec pexitamupyemoro caitra. Takum
oopazom, URL pexnamupyemoro caita momajaeT HE TOJIBKO B OTYETHI,
reHEpUPYEMbIE CHCTEMOW Web-aHAIUTUKH, HO W HHJIEKCUPYETCS, B CBOIO
ouepesib, poOOTaMU MOUCKOBBIX CHUCTEM, YTO MOBBINIAET MOUCKOBBIA PEHUTHHT
pexiaMmupyemoro caiira. Kak npaBuiio, HeioOpOCOBECTHBIE MPOTPAMMBI-POOOTHI
WUTHOPUPYIOT TIpaBWa, OTPAHUUYMBAIOIIME CKAaHUPOBAHWE JOKYMEHTOB Wweb-
pecypca, 1 MacKUPYIOT CBOKO aKTHUBHOCTbh, (panbcuduiupys B 3arojioBke http-
3ampoca UMsl MporpaMMbl — OTIpaBUTENA 3anpoca. UToObI BBIIBUTH MOJI00HBIC
3anpockl B log-daiine, mpuxoauTcss NPUMEHSATh OO0Jee CIIOXKHBIE MOAXOIbI U
MPOTPAMMHBIE AJITOPUTMBI.

[IpoGnema pacmo3HaBaHuUsi 3aMpoOCOB OT MPOrPaMM-poOOTOB OCOOEHHO
aKTyaJbHa JUIsl CAlTOB OHJIAMHOBBIX HAy4HbIX OMOJIMOTEK: KaK IOKa3bIBAET
MpaKTHKa, YUCJIO 3aMpPOCOB 3a CYTKHM K TEKCTYy HAay4YHOW MyOJMKAIMU PEIKO
MPEBBIIIAET JBA-TPU AECATKA, TP 3TOM COTJIACHO CTATUCTUKE, IPUBEICHHOW B
[3], OKOJIO TpeTH U3 HUX MOXKET HUCXOAUTH OT MPOrpamMM-po0oToB. OTMETUM,
YTO KEPTBAMHU MPOTPaMM-pPOOOTOB B HHTEPHETE SABJISIFOTCS HE TOJILKO MHTEPHET-
OMOMMOTEKN OHJIAMHOBBIX HAy4YHBIX MyoOsmkanuii. C Toro MoMeHTa Kak 00beM
Tpaduka, MPUXOIAIIETO Ha CaWT, NMPEBPATWICS B TOBAp CO CBOEW BIIOJHE
KOHKPETHOM CTOMMOCTBIO, MOSIBUJIOCH MHOXECTBO TEXHOJOTUI
MAHUITYJIMPOBAHUSA 3TOW BeMWYUHOW. WM 1is peanuszanmnu 3TUX TEXHOJIOTHM
CO3/Ial0TCSI BCE€ HOBBIE MPOrPaMMBI-POOOTHI, YBEIMUMBAIOIKME M 0€3 TOro
CYIIIECTBEHHYIO JIOJII0 «HUCKYCCTBEHHOTO» Tpaduka B ceTh MHTEepHET.

5. MeToabl pacnio3HaBaHMs 3aNPOCOB OT MPOTrPaMM-pod0TOB

Eciu B kadyecTBe UCTOYHMKA HH(QOpMAlMU 71l ONpeeNeHus
MNOMYJSIPHOCTH HAy4YHOM NyOJUKAllMM HCHOJB3YIOTCs JaHHble log-daiina
cepBepa, TO OIpPEACIICHHE 3alpocoB, HCXOASAIIMX OT MPOrpaMM-poOOTOB,
BEITIOJIHSETCSI HA  OJTafe TEepBUYHOrO  paszdbopa 3amucedd  log-daiina.
[Ipumensiempie yIsi pacmo3HaBaHUS METOIWKH OYEHb Pa3HOOOpPa3HBI M MOTYT
BapbUpOBAThCA OT NPOCTOM MPOBEPKHM TMOJIEH 3ampoca Ha COBHAJACHHE CO
CIIMCKOM 3apaHee 3aIaHHBIX CTPOK JO CJIOXKHBIX aHAJTUTUYECKUX aJrOPUTMOB,
UCIIOJIB3YIOMINX ~ BEPOSTHOCTHBIE  MOJEIM W MalIMHHOE  OOydYeHHe.
Knaccudukanus Takux METOMK MOAPpOOHO paccMOTpeHa B [2].

Camblii O4eBUIHBIM CHIOCOO OOHAPYKEHMs 3alpOCOB, MPUHAIJIEKAIINX
nporpaMmmaM-po0oTaM, OCHOBaH Ha IMPOCTOM CPAaBHEHHUU OTHAEIbHBIX MOJeH
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3ammcu log-(aiia ¢ 3apaHee M3BECTHBIMH CITMUCKAMH KJTFOYEBBIX 3HAYCHUH. Tak
Mbl MOKEM OOHAapYy>KUThb 3alPOC OT MPOTPAMMBI-pOOOTa MO UIAECHTU(DUKATOPY
MPOTPAMMHOI0 TPUJIOKEHUS, YKAa3aHHOMY B CTPOKE OIMCAHUS HCTOYHUKA
3ampoca. nu cpaBuuth [P-aapec ncrounuka 3amnpoca ¢ 6a30i JaHHBIX aJpECcoB,
aKTUBHO MCIOJIb3yEeMbIX MporpaMMaMu-poOoTamMu. Takoil coco0 ornpeaeseHus
3aMpoCcoOB OT MPOrpamMM-poOOTOB MPOCT W OJHO3HAYEH, HO €ro MpHUMEHEHHE
OCHOBAHO Ha JIBYX CYIIIE€CTBEHHBIX JOMYIIECHUIX:
® TI0JIS 3amMpoca COJEPIKAT JOCTOBEPHYIO HH(OpMAITHIO;
® 3apaHee W3BECTEH HA0Op KIIIOYEBBIX 3HAYEHUW, KOTOPHIA MOXKHO
WCIIOJB30BaTh JIJIsi OMNpEeTeHUsS MPOrpaMMbI-po00Ta MO COJIEPKUMOMY
noseit 3amucu log-daiina.

OTMeTuM Tak)e, 4TO HEAOIYCTUMbBIE 3HAUYEHUS JJISI HEKOTOPBIX IOJEN
3amucu  log-daiinma  Takke  MOTYT  pacCMaTpuBaThbCid  Kak  MPHU3HAK
IPUHAJJIKHOCTH 3ampoca mporpaMmmMme-poooty. Tak, «aHOHUMHBIE» 3aIllpoChl C
HEOIIPEACIIEHHBIM I10JIEM OINKMCAHUSA MCTOYHHUKA 3aIlIpoca UCXOIAT B OCHOBHOM
OT IPOrpaMM-poOOTOB, HAPYLIAIOIINX CETEBbIE TPOTOKOJIBI U COTJIAILICHUS.

Jlpyrue MeTOAuKu OOHapyKEHHUs 3alpocoB OT MPOrpaMM-poOOTOB
OCHOBaHbl Ha aHAJIM3€ OOIIMX XapaKTEPUCTHK IOCIEI0BATEILHOCTH 3alPOCOB,
OTHOCSIIMXCS K OAHOMY BH3UTY Nosb30Baresst. K unciy Takux XapaKTepHUCTHK
MOT'YT OTHOCHUTBCA: PACIpPENEICHUE 3alpOCOB MO HCIOJIb3YEMBIM METOJAaM
3ampoca W TUIaM 3alpalinBaeMbiX web-pecypcoB, HHTEHCHBHOCTD 3alIpOCOB B
EAVHUI]y BpEMEHHM M O00bEeM NEepelaHHbIX MpU 3TOM JaHHbIX. [Ipouemypa
BBIJICJICHHSI 3allpOCOB OT MPOrpaMM-poOOTOB pacmagaeTcss Ha JiBa IJTara:
CHayajla JJid BCEX 3alpoCOB OJHOIO BHM3UTA BBIUUCISAIOTCS HEOOXOIUMBIE
METPHUKH, 3aT€M WX 3HAYEHUS MCHOJIB3YIOTCS I KiacCU(PHUKAMU MCTOYHUKA
3anpoca. [lpuueM Takas kiaccu(uKalysg OCHOBaHA Ha KPUTEPUAX, KOTOPbIE
4aiie BCETO ONPEACIISIOTCS IMIIMPUYECKUM IIyTEM: HU3BECTHO, HAIPUMEpP, YTO
IPOrpaMMBbI-poOOTHI BO BpeMs MPOCMOTpa caiiTa yalle 3alpaliiBaloT TOJBKO
aTpuOyThl JOKYMEHTOB U, KaK MPaBWJIO, HE 3arpy>karoT (ailyibl n300pakeHui,
pa3MelIeHHbIX Ha web-cTpanuie. OKOHYATENbHOE peIIeHHE O XapakTepe
MCTOYHUKA 3allpOCOB NPUHUMAETCS NPH YCIOBUU BBINOJHEHUS HECKOJIbKHUX
TaKUX KPUTEPHUEB OJHOBpeMeHHO. HeoO0Xoammo mog4epKHyTh, YTO MPHHSITOE
pelIeHrne BEPHO TOJBKO I PACCMOTPEHHOM ITOCIEAOBATEIBHOCTH 3aIIPOCOB,
OTHOCSLIENCA K OJHOMY BH3UTY IOJIb30BaTeNIl. MEXaHU3M JIHMHAMUYECKOTO
BbIJIeTieHUs [P-afipecoB He MO3BOJISIET pacHPOCTPAHUTH CAEIaHHBINA BBHIOOP Ha
BCE 3aIIPOCHI, ICTOYHUKOM KOTOPBIX SABJIIETCS AaHHbIN [P-anpec.

PazgutneM MeETOAOB MpenplAylIed TIPYIIbl SBISIOTCA  AITOPUTMBI,
OCHOBaHHbIE HAa MAIIMHHOM OOYYEHMM W TNPUMEHEHUH BEPOSTHOCTHBIX
Mozenel. Kak u B mpeaplaynieM NOAXOAE, Ha MEPBOM ATalle ONpPEAEIISIIOTCS
MOCJIEA0BATEIBLHOCTH 3aIIPOCOB, OTHOCAIIMECS K OHOMY BU3UTY IOJIb30BaTENS,
U JUTSL K&KJOTO OT/AEIIbHOTO BU3UTA BHIYUCISIETCS HA0Op XapaKTEPUCTHUK. 3aTeEM,
UCIIOJIb3Yys 3apaHee IOCTPOEHHYK) BEPOATHOCTHYHD MOJENb, MNPUHUMACTCA
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pelIeHne O XapaKTepe HCTOYHUKA 3alpOCOB KaXKJIOro BU3UTA (peaibHbI
MOCETUTEIb UK MporpaMMa-po0oT). Mbl He OyJ1IeM OCTaHABIUBATHCS MOJIPOOHO
Ha METOJAaX ATOW TpYIIbI, TaK KaK OHU HE HCHOJB3YIOTCS B paccMaTpUBaeMOM
Janee peaju3aldyd CYeTYMKa OOpalleHUil K TOJIHBIM TEKCTaM OHJIAHOBBIX
HAYYHBIX IMyOJIHKAIUH.

6. CueTynK YHC/Ia 00palleHU K MOJHBIM TEKCTAM IyOJIuMKAIUI
oHJaiiHoBoi onoanoreku UIIM PAH

[Iponenypa noacuera yncia oOpaileHU K MOJHBIM TEKCTaM MyOIMKaIni
onnaiHoBor Oubmmoreku WIIM PAH peanu3zoBana kak He3aBUCHMAs
nporpaMmHasi yTUIWTA, €€ TeKylas BepcUsl YUYUTHIBAET OOpalleHus
MIOJIb30BATENIEN TOJIBKO K NOJHBIM Tekctam npenpuHtoB WIIM PAH. [lna
ONpeNeleHUs] XapakTepa MCTOYHMKA 3arpoca MPUMEHSIOTCS KaK METOIbI,
UCIIOJIb3YIOIINE CUHTAKCHMYECKUI aHalu3 IMOoJIe 3ampoca, Tak M METOJBI,
OCHOBAHHBIE Ha aHAJIM3€ XapaKTEPHUCTUK BU3UTOB MoJib3oBarenei. [Iporpamma
HE COJEPXUT CpeacTB (OPMHUPOBAHUSA CTATUCTUUECKHX OTYETOB, a TOJBKO
nepeaeT  BBIYHMCICHHBIE MapaMeTphl JUIsl  MOcieayromeid  oOpaboTKu
pOTpaMMHOMY OOECIICUCHHUIO OHJIaWHOBOM OmbOimoreku. Ilociae o6paboTkm
JAHHbIE O YHCIIE 3alpOCOB MOJHOIO TEKCTa MPENpPUHTA MPEICTABISIOTCS
HEMOCPEACTBEHHO B KapTOYKE C€amMoOro MpPEenpuHTa, pa3MEUIEHHOTO B
oHJIaliHOBOM OmbOnmoteke. [Iporpamma peanuszoBaHa Ha si3bike Ruby [7] u
UCIIOJB3YET JOMOJHUTENbHbIe OMOMMOTeKn s pazbopa 3amuceit log-daiina

web-cepBepa, JocTyma K 6a3aM JaHHBIX WM BHEIIHMM HCTOYHHUKAM JIAaHHBIX B
dbopmare JSON.

7. C4yeT4nK 00palleHNii — ONMMCAHHE AJTOPUTMA

JIoCTaTOYHO CXEMAaTUYHO MOXKHO pPa30UTh BBITIOJHEHUE IPOTPAMMBI
MoJIcYeTa Yrciia OOpalieHUi K MOJIHBIM TeKCTaM MPETPUHTOB, pa3MEIIeHHBIX B
onaiinoBo# 6ubmuorexe IIM PAH, Ha Tpu OCHOBHBIX dTara:

® aHaMW3 TIEPBUYHBIX JAHHBIX W BBIJICICHHUE 3alPOCOB K TOJHBIM
TEeKCTaM TPENPUHTOB. B kKauecTBe MCTOYHMKA MEPBUYHBIX JTAHHBIX
ucrnonb3yercs log-daiin web-cepBepa Apache Bepcun 2.2;

e ompejelieHue 3aIPOCOB, UCXOAIINX OT MIPOrPaMM-POOOTOB;

® TIOJNCYCT 4YHWCIA OOpalieHWid 4YWTaTeledl K TOJHBIM TEKCTaM
OPENPUHTOB U 3alUCh PE3YIbTATOB B Clly)keOHYt0 B/l oHnaitHOBOM
OMOIMOTEKHU.

AHaJIN3 NEepPBUYHBIX JAaHHBIX. Bemomasercs (opmupoBanue 06a3bl
nauubeix (BJ) 3ampocoB x web-cepBepy. Bcee 3ammcu, copepikamuecs B log-
datine web-cepBepa, MOCIeNOBATEILHO CUUTBHIBAIOTCS W IS KaXKIOW 3amuCH
log-(aiina co3maercst 3anuck bJl, comepxarias creayroniyo nHGopManumw 00
ncxoaHoMm http-3ampoce:

e [P-anpec 3ampoca;
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e Tum http-3ampoca;

e BpeMs CO3JaHMs 3aIpoca;

e KOJ 3aBEpIICHMS 3aIpoca;

e URL-anpec 3anpammBaeMoro pecypcea;

® CTpPOKAa OINUCAHUS KIMEHTCKOTO MPUIIOKEHHUS, CO3/IaBILEro 3armpoc,
BKJIIOYAs! MACHTU(UKALIMIO IPOTPAMMBbI-KIIEHTA.

Hna  xpanenuss uHdopmammu 00  oOpabaThiBaeMbIX  3ampocax
ucnonszyercss CYBJ[ MongoDB [6] — [10KyMEHTO-OpUEHTHPOBAaHHAS,
Hepensiuuonnas CVYBJl, mno3Bosdmoomas XpaHuUThb B OAHOM 0a3e JaHHBIX
JOKYMEHTBI pa3InyHON CTPYKTYpbl. IIporpamMMupoBaHue 3anpocoB K 0ObEKTaM,
XpaHUMBIM B 0a3e JaHHBIX, BO MHOIOM oOJjieryaercs npuMeHeHueM Mongoid —
UHCTpyMeHTapuss i1 sA3blka  Ruby,  peanusyromero  0OBEKTHO-
opueHTHpoBaHHbIN uHTEepdeiic noctyna k CYB/] MongoDB.

Cpenu Bcex 3ampocoB, 3aHeceHHbIX B B, BeiOMpatoTcs ycneniHbie http-
3anpockl K (ailiiam, coaepKaliuM TMOJHbIE TEKCThl MNpenpuHTOB. OTOOpaTh
TaKHe 3alpoChl HECJIOXKHO, MOCKOJbKY MMEHa (DailJIoB C MOJHBIMU TEKCTaMU
IPENpPUHTOB (GOPMUPYIOTCS €IMHOOOPA3HO, B COOTBETCTBUH C COTJIAILICHUSMH,
MPUHSATHIMH B OHJIaliHOBOM O6ubmuorexe UM PAH.

OnpenesieHue 3ampocoB, MCXOASNIMX OT NPOrpaMM-poOOTOB.
Pacnio3naBaHue 3ampocoB OT MPOrpaMM-pOOOTOB BBIMOJIHSETCS B HECKOJBKO
3TaloB, IOCIEAOBATEIBHBIM NPUMEHEHUEM psiia MPOTrPpaMMHBIX TECTOB,
KKl M3 KOTOPBIX HCHOJb3YyeT COOCTBEHHBIE KPUTEPUU OTOOpa 3arpocoB.
PaccMoTpuM MeTONIbI TECTHMPOBaHUS 3alpoCOB, HCIOJb3yEMbIE B TEKYIIEH
BEPCUU TPOrPAMMBI, TOAPOOHEE.

OnpenejieHue MCTOYHUKA 3alpoCcOB IO HMMEHH MPOrPpaMMHOIO
NPUJIOKeHus1. 3anucu o 3amnpocax (aijoB ¢ MOJTHBIMUA TEKCTaMU MPENPUHTOB
MIPOBEPSIIOTCS HA COBNAJCHUE MMEHHM NPHIIOKEHUS — UCTOYHUKA 3arpoca — €O
CIMCKOM MMEH MPUIIOKEHHM, UCIOJIb3YEMBIX MporpaMMamMu-podoramu. Mmena
MPUIOKEHUHN TPOrpaMM-poOOTOB XPaHATCS B OTJEIbHOM 0a3e JaHHBIX, KOTOPAs
dbopMupyeTcss Ha OCHOBE CBOOOJHO PACIpPOCTPAHSIEMOrO CIHMCKA PETYJISPHBIX
BbIpaKeHM, mpeactaBieHHoro B (opmare JSON [4]. Kaxnmoe perynspHoe
BBIPDAKECHHUE OIPEICISIET BCE BapvalMd BKIIOYEHUS W HalUCaHUS HMEHH
IpOrpaMMbI-po0OTa B CTPOKE OINMCAaHUS HCTOYHMKa http-3ampoca. Crmcok
cogepxkutr  Oonee 400  perymspHbBIX  BBIPQXKEHHUH, COOTBETCTBYIOILUX
uaeHThu(uKaTopam Haubojiee PpacHpOCTPAHEHHBIX MPOrpaMM-poOOTOB, U
NepPUOANYECKH  OOHOBISIETCA.  3ampochl, KOTOpPBHIE  OMPEACNAIOTCS  Kak
UCXOJAIIME OT MPOrpaMMBI-po0OTa IO HMMEHU MPOrpaMMbI-KIMEHTA, U3
JANbHEHNIIIEr0 pacCCMOTPEHUS UCKITFOUYAKOTCSL.

IIposepka IP-agpeca mcroyHuka 3ampoca. g KaxIoro sampoca K
TEKCTy NpENpUHTa MpOBEpseTcs NpHHAMIEKHOCTh [P-agpeca ucTouHHMKa K
MOJIMHOXKECTBAM aJIPECOB, KOTOPBIE HCIOJB3YIOTCA MPOTrpaMMaMH-POOOTAMHU.
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Jlnama3oHbl aipecoB XpaHATCA B OTAENbHOW 0aze MaHHBIX, popmMupyemoill Ha
OCHOBE TEKCTOBOI'O CIIMCKA, II0JYyYaeMOTr0 U3 OTKPBITOIO UCTOYHHKA [5].

IlpoBepka Ha 3anpoc ¢parmenta aiisa. Crneuudukarus http-
IPOTOKOJIA TMO3BOJSAET C(HOPMHUPOBATH 3ampOC IS MEpeAadyd TOJIbKO YacTH
JOKYMEHTa, yKa3aB B 3aroJIoOBKe 3alpoca Juamna3oH OaiT 3ampammBaeMoro
¢dbparmenTa. Takum o0pazoM, MOXKHO pa30UTh 3arpy3Ky OOJBIIOTO MO 00bEMY
(aiina Ha HECKOJIBKO YacTel M UCIOJIb30BATh JUIsl 3arpy3KH Ka)KJ0l 4acTU CBOM
3anpoc. TUM CBOMCTBOM http-IpoTOKOJIa MIUPOKO MOJIB3YIOTCS COBPEMEHHbBIE
Opay3epbl [UIsl ONITUMHU3ALMU U paclapajieuBaHus mporuecca 3arpy3ku. Ho c
TOUKH 3pEHHs] Web-CTaTHUCTUKHM IOCIEA0BaTENIbHOCTh 3alpOCOB Ha 3arpys3Ky
dbparmeHToB  (aitla  JODKHA ~ PACICHUBATBCA KAk OJHO  OOpalieHHe
M0JIb30BaTENsl K TOKyMEHTY. YeTkux (hopMajbHBIX KPUTEPUEB NI BbLACICHUS
TAaKOM TIOCJIEeIOBAaTeIbHOCTH 3allpOCOB HET — KaXIblil Opaysep peanusyer
COOCTBEHHBI aJITOPUTM pa30MEHUs] 3arpy3Kd OOJIBIIOTO JOKYMEHTAa Ha
HECKOJbKO 3ampocoB. [losToMy o0AHO U3 pemeHud HTOW  MpoOJIEMBI
OCHOBBIBAETCSI Ha JOIMYIIEHUH, YTO BCE 3alpOChl HAa MOJIHYIO WM YaCTHYHYIO
3arpy3ky (aina, ucxoasmme oT omnpeneneHHoro [P-aapeca B TeueHue
JOCTATOYHO MAJIOTO MHTEpBaJia BPEMEHH, SIBIIAIOTCS CIEICTBHEM OJHOIO
oOpanieHusi Mmoib30BaTeiasl K AOKYMEHTY. W3 BbIJENEHHOW TakuM o00pa3oM
MOCJIEIOBATEIBHOCTH 3alPOCOB JIaJIe€ PACCMATPUBAETCA TOJBKO MEPBBIA IO
BPEMEHH 3alpOC, OCTAJIbHbIE UTHOPUPYIOTCH.

Ha cnenyromem »stame otOopa 3ampocoB paccMaTpUBAIOTCS 00ILue
XapaKTEPUCTUKHU BU3UTA MOJIb30BATENS, BO BPEMsI KOTOPOTO ObUI CIIEaH 3aIpoc
K TOJIHOMY TEKCTy mpenpuHTa. Jljig 3TOro HeoOXOJuMO IpeIBAPUTENILHO
BBIJIEJIUTH BCE 3apOChl, OTHOCSIIMECS K JaHHOMY BU3UTy. CuMTaercsi, 4To K
OJIHOMY BHU3UTY I0JIb30BaTENsl BMECTE C TEKYILLUM 3alpOCOM TEKCTa MpeNpuHTa
OTHOCATCS BCE 3aIIPOCHI, KOTOPBIE YAOBIECTBOPSIOT CAEAYIOIIUM YCIOBUSIM:

e OTHpaBieHHbI ¢ TOro ke [P-anpeca, yTo u Texymmi 3anpoc;

¢ CO3JaHbl OHUM U TCM K€ KIIMCHTCKUM ITPHUIIOKCHUCM (CTpOKI/I OIINCaHuA
HCTOYHHKA 3aIIpoCa COBHaI[aIOT);

L BpGMGHHOfI HHTCPBAJI MCKIY ITOCICAOBATCIBHBIMU 3allpOCaMHd B CCCCHUU
HC MMPCBLIIACT 3apaHCC OMPCACICHHOTO IMTOPOroBOro 3HAYCHUS.

IIpoBepka Ha 3arpy3ky ¢aiiia robots.txt Bo Bpemsi ceccum. Daiin
robots.txt 011 pazpadoTan koHcopimymoM W3C it yripaBiieHuUs: MOBEICHUEM
IPOTPaMM-poOOTOB IIPH 00X0Ie caiiTa. ITOT TEKCTOBBIN (haiiil, pa3mMeliaeMbIi B
KOPHEBOM KaTaJloTe CaiTa, COACPKUT UHCTPYKIIUU, KOTOPhIE PETJIAMEHTUPYIOT
JIOCTYIl TIporpaMMaM-po0oTaM K OTIEIbHBIM (aillaM WM KarajoraMm cairta.
CnenoBaHue MHCTPYKLUSM, MPUBEJACHHBIM B (haiisie robots.txt, siBiseTcs s
IpOrpamMM-poO0TOB JTOOPOBOJIBHBIM, OJTHAKO OOJBIIMHCTBO MPOTPaMM-POOOTOB
U3BECTHBIX TIOMCKOBBIX CHCTEM TPHUACPKHUBACTCS WX U 3arpyxaer Qaiin
robots.txt B Hagasie KaXXJ0ro ceaHca mpocMotpa caiita. Takum obpa3om, ¢akt
3arpy3ku ¢aiina robots.txt Bo BpeMs ceaHca ¢ OOJBIIONW BEPOSTHOCTHIO
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CBUJICTEILCTBYET O TOM, YTO BCE 3allpPOChl CECCHUU HCXOIAT OT MPOrpaMMbl-
po0oTa U UX MOKHO UCKJITIOUUTH U3 JAIbHEUIIIET0 PACCMOTPEHHUS.

Bce 3ampochl, nmpoiieanie OMHMCaHHbIE BBIIE ATambl  0TOOpPA,
paccMaTpuBaOTCs Kak BEpUPUIIMPOBAHHBIE 3aIIPOCHI K TEKCTaM MPETPUHTOB OT
peaibHBIX TTOCETUTENCH OHJIAMHOBOM OMOIMOTEKH.

Hoxcyer umcaa oOpameHuWii M 3amUCh pe3yJbTaToB. Briaenus
3ampockl, KOTOPbIE OBLIN ONpeNeNeHbl KaK UCXOASIINE OT pealbHBIX YATATENCH,
HECJIO)KHO TOJACYMTATh O0O0Iee YUCIO OOpalleHuil MOCeTUTeNed K MOJTHOMY
TEKCTy KaXIOro NpenpuHTa. OTH JaHHbIE 3aHOCATCS B CIyXeOHyro 0azy
nauubeix SQL-cepBepa onnaliHOBON OuOMMOTEKU. JlaHHBIE O YKCie OOpaleHui
JUISL KQXKJI0TO MIPEeNpUHTa MPECTaBICHbI B 0a3€ TaHHBIX 3alUCIMHU CIEAYIOLIEro
dbopmara:

e jara oOpaleHus;
e URL daiina nmoaHoro TekcTa NpenpuHTa;
e YuCiI0 OOpareHuit Kk daitny.

CepBep 0a3 maHHBIX OHJIAWHOBOW OMOJIMOTEKH peau30BaH Ha TuiaTGopme
Microsoft SQL Server; mist mocTymna Kk ciry>keOHON 0a3e JaHHBIX HUCIOJIb3YETCS
00BEKTHO-OPUEHTHUPOBaHHBIN HHTepdeiic moctynma k SQL-0a3am HaHHBIX,
peann3oBaHHbIN B akete Sequel.

8. IlpeacraBieHue CTATHCTUKH O0paLlIeHHH
K OHJIAHHOBOM NyOJIHKALMHU

3anucanHbie B ciaykeOHyro SQL 06a3y naHHBIX pe3ylbTaThl paOOThI
porpamMMBbl 3aTeM 00pabaThIBAIOTCS CPEICTBAMHU MPOTPAMMHOTO OOeCTeUeHHUs
OHJIAITHOBOM OMOMMOTEKH M WCHOJB3YIOTCS U aKTyajdu3alid CTaTHCTHUKH
oOpalieHrii B OCHOBHOW 0a3ze JaHHBIX SJEKTPOHHBIX u3gaHui. CymmapHas
cTaTUCTHKa oOpamenuid k npenpuHTam WUIIM mpencrapisercs Ha KapTOuKax

AJIEKTPOHHBIX M3AaHUi B cienytomeM popmarte (cM. puc.l):
e o0uiee yucio oOpaleHuii OT AHS MyOJUKALMKM NPENPUHTA WIH OT JHS

3aImycKa mporpaMmabl nojicueta ooparmienuit k npenpuntam (09.01.2020);
e yucio obpamieHuii 3a nocaeanue 30 nHei;
® pa3HMIIa B 4HCJIEe OOpallleHH MO CpaBHEHUIO C mpeapiaymmuMm 30-
JTHEBHBIM UHTEPBAJIOM COOpA CTATUCTUKH.
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KoMnbloTepHble MOAE/IM KOHTAaKTHOro B3aMMOAEACTBUA CTbIKOBOYHbIX arperatoB KOCMMYECKUX annapaTtoB

AHHOTaumsa:
B HacTosilled paboTe ONHCAaHbI KWHEMATHKa OTHOCHTENLHOTO [BMKEHHSA CThIKYEMbIX KOCMHYECKWX annapaTtoB W WX CTbIKOBOUHBIX arperaTos, a TaKXe MeToq
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reoMeTPHYECKHX MPHUMATMBOB. YCNOBHA M NapaMeTpbl KOHTaKTa ANA KaMAOH Napekl TaknX NPHMATMBOB ONPEAeNAlTCA NPOCTBIMA AHANMTHYECKHMA
BbIPAEHHAMN. PACCMOTPEHBI [1BE MO[IENH KOHTAKTHOrO B3aHMOEACTBHSA Nap CTbIKOBOUYHBIX arperaTtos LUEHTPasbHOro W NepudepHiiHoro Tuna.
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Puc. 1. KapTouka 37eKTpOHHOT0 W3JaHUS C TIPEACTABICHHON HH(POPMAaLIUEil O CTaTUCTUKE
oOpareHu# (BeIIeNIeHa KPACHBIM I[BETOM)

[Iporpamma moacuera uyuciaa oOOpalleHH K TeKCTaM MPEeNpUHTOB
3aITyCKaeTCsl aBTOMAaTUYECKH B (JOHOBOM peXHUME pa3 B CyTKH. COOTBETCTBEHHO,
pa3 B CyTKH OOHOBIISIETCS ¥ MH(OPMAITUS O YUCIEe OOpaIleHnid, MpeCTaBICHHAS
Ha KapTOYKe OHJIAMHOBOH MyOJIMKAIIUH.

9. 3akj0ueHHe

HeoOxoauMocTh OLIEHKH BOCTPEOOBAaHHOCTU OHJIAHHOBBIX HAy4YHBIX
nyONMuKalMii CTaHOBUTCA Bce 0OoJiee AaKTyaJlbHOM 10 MeEpEe BBITECHEHUS
TPaJAULIMOHHBIX, "OyMaXHBIX", TEXHOJOTUNA PACTIPOCTPAHECHUSI HAYYHBIX 3HAHUHN
MHTEPHET-TEXHOJIOTUSIMU, NPENIaralollMMy KaueCTBEHHO HOBBIE BO3MOYKHOCTH
st oomena wuH(opmarmen. Pa3zpaboTka mMpeAcTaBICHHOTO MPOTPaAMMHOTO
WHCTPYMEHTA JUIsl pELIEHUS 3TOM 3aa4d [TPECIIEeI0Baja IBE OCHOBHBIE LIEJIN:

® [IOJYyYUTh C JOCTATOYHOW CTENEHBIO JOCTOBEPHOCTH CTATUCTUKY
oOpanieHuil K MOJIHOMY TEKCTY MyOJIMKalUK;

® IIPEICTaBUTh JaHHBIE O BOCTPEOOBAaHHOCTH IyOJMKALlUU B IPOCTOU
U cxkatoil (opme, BKIIOUMB UX B COCTaB METAJaHHBIX ONUCAHUS
nyOJIuKalMK B OHJIAHOBOM OMOIHOTEKE.

Peanu3oBaHHbBI MEXaHU3M ONPENEIEHUS HCTOYHUKA 3aIIPOCOB MO3BOJIAET
pacno3HaBaTh 3aMpocskl, UCXOISIIIE oT IporpaMM-poOOTOB,
NOCJIEI0BATEIbHBIM MPUMEHEHHEM IIETMOYKM IPOTPAMMHBIX TECTOB; Habop
TaKUX TECTOB MOKET ObITh PACIIMPEH B MOCIEIYIOMIMX BEPCHUIX IPOrPAMMBI.

PaGora  BemmonHeHa  mpu  moamepxkke — Poccmiickoro  donma
byHIaMEHTAIBHBIX HcclienoBanui, mpoekT 19-01-00069 A.
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