O 3apave kKnaccudukaumm nonb3oBaTenen
coumanbHon cetn OQHOKNACCHMKU HA OCHOBE
aHanu3sa rpada gpyseun

Anekcen 3nHoBbEB, acnnpaHTt OmlY



[TapameTpbl cou.ceTu

B uenom:

200 000 000 nonb3oBaTenen
8 500 000 coobLiecTB

B cyTku:

40 000 000 nonb3oBaTenen
250 000 000 coobLeHnn

8 000 000 nocToB

12 000 000 gpoTorpaduu

7 000 000 gpyx6
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BpeaooHocHan oeATenbHOCTb

HapyLieHne 3akoHOB 3TUKU, Mopanu u ctaten YK PO
Co3agaHue “TeHeBOW” NOACETM CnamM-akkayHTOB
B3nom npodounnen pearnbHbIX NONb30BaTENEN
Pacchblinka cnama co cBOUX U B3fIOMaHHbIX npodunen
[lpnBnNeYeHne BHUMaAHNE MPU MNOMOLLN NOABNEHNS B

CrnckKe rnoceTnBLUNX CTpaHMLy rnofib3oBaTesd



Bbiroga couuvanbHOU cetu

[lpenoTBpallaem pacrnpocTtpaHeHne “anuaemMmin’ no
B3110MY NPOodOUNEN N YTEYKY NEPCOHasbHbIX AaHHbIX
[lpepoTBpaLlaem crnam A0 ero NoABIEHUS
YMEHbLUAEM KONMUYECTBO Xarob

CHuXaem Harpysky Ha MoaepaTopoB

Cokpallaem LTaT MoepaTopoB



[1aHHbIE
e [pad cBazen (~9 * 1076, 39 D)

e [lemorpadugd

e “Jlanku/Knaccol” nonb3oBaTernien

e lcTopua “norvHoB” (BKIoYaa HeygaYyHble MOmMbITKA
aBTopusauymn) (~ 3,2 * 1078, 12 10)

e [locThkl B rpynnax

e >KanoOkl Ha cnam



Habop nHcTpymeHTOB AnA aHanus3a

e R 3.0.3 ( npoToTMNUpoBaHne Moaesrien)

e python 23 + scypi + numpy + pandas (MogennpoBaHue)
e Hadoop 2.6 (knactepHasa NHMpacTpyKTypa)

e Pig 14 (BbluncneHne HerpadoBbIX NPM3HAKOB)

e Giraph 1.1 (BbluMCneHMe rpadoBbIX MPU3HAKOB)



[lponsBoacTBeHHasa 3agava

Heobxoanmo Ha ocHOBaHUW rpada apy3en, nctopmm
3axodo0B B COLL.CETb, a TakkKe aHann3a MHOW OesATENbHOCTH
npeanoXmnTb MaT.MOA€eNb, NO3BOMSOLLYIO C BbICOKOM
OOCTOBEPHOCTLIO (Owmnbka nepBoro poaa He 6onee 1% u
ownbka BToporo poga He bornee 10%) onpenensaTb, YTO
NonNbL30BaTENb SBMAETCA 3M10YMbILLUIIEHHNKOM.

CyLuecTBytollee Ha JaHHbI MOMEHT peLleHne UMeeT
oLnodky nepsoro poaa d6onee 10% n owmnbky BTOpPOro poga
bonee 20%.



3agava

MHOXeCTBO OOBEKTOB - MONb3oBaTENM COL,.CETU.

Kakgbl N3 00beKTOB HEODOXOAMMO OTHECTU K O4HOMY U3
OBYX cnenyowunx krnaccos: User, Spamer.

Y4yebHasi BbIbopKa cocTaBrieHa Ha OCHOBE Xarnob
nonb3oBaTefien Ha pearibHbIX 3NOYMbILLTEHHUKOB.



OCHOBHbIE NPU3HaKK

e |ocal feature: cteneHb BepLUNHBI

e Global feature: 3HaueHne PageRank ans kaxxkgow
BEPLUUHBI

e Global-local feature: 3HayeHne nokarbHOro
koadbdumumneHTa knactepmsaunm (LCC)

e KonnyecTtBo NOMNbITOK ayTEHTUPUKALNMK

e AHKETHbIe AaHHble (NOJ1, BO3PacCT, PEMMOH MPOXNBAHUS)

e YpaneHHOCTb OT CTOSNLbI N OT roCyaapCTBEHHbIX
rpaHuy



HaHHble ana oby4vyeHus

[Ons 10000 nonb3oBaTenen ObINN BbIMUCIIEHBbI Crieaytouine
NPU3HaKM:

e age,is _male, is female
e degree, Icc, page rank, geo lcc
e good auth per week, bad _auth per week

e dist from_ Moscow, dist from_borders



PacnpepeneHue yncna gpyseun
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BbluncneHve npn3HakoB

4 cepBepa, Kaxxabi U3 kotopbix Hec 8 aaep n 30 I'6 RAM,
3anyuleHHble B Google Compute Engine.

Hadoop Cluster + Pig ansi Bblumncrnenmsa HerpagoBbix douny u
degree.

Giraph, 3anyLleHHbIN Ha TOM XXe Knactepe, ans
BbluncrieHns PageRank u Icc.



[Mloyemy Giraph? T

e Open-source BonnouleHne Pregel GIRAPH

e 3anyckariocb Ha yXXe UMetoLenca NHPpPacTpykType
Hadoop

e BbluncneHua nponcxooaT B namaTh (a ee ObINo
OOCTaTOYHO)

e [IpocTas BO3MOXHOCTb AS1A NpOoBeAEHUSA

NTepPayMOHHbIX BblYMCINEHUN (Ba)KHO NP BbIHNCIIEHUN



Oyman BeplwimHaMu, a He CTPOKaMM...

Data-Parallel Graph-ParaIIeI

ihadaap , ,_;_

Spark Pregel Grapl \Lab """
Table Property Graph

?{\/\




Loading phase Compute phase Offloading phase

— N /T /™

Workers call
compute() on the
active vertices and
collect messages

Vertices are loaded Vertices are offloaded

into Giraph through an lbmlo;e verticetz i’;d to HDFS through an
InputFormat All data loaded ssages OutputFormat
processed

All vertices halted
and no messages
produced
All vertices computed

Workers compute
All messages sent  agqregators, collect
statistics, and wait at
the synchronisation
barrier

Workers finish
exchange messages



BpemAa pacyeTa

NTepaunoHHbin pacyeT PageRank, HanucaHHbIM Ha Pig
npowuen 3a 25 ntepaunun, 123 MuUHyThbI (~ 5 MUHYT Ha
nTepauymio)

AHanorndHasi peanusauua ana Giraph 3aHana 45
nTepaunm n 25 MNHYT ( ~ 35 CeKyHA Ha utepaumio) npu
ycrnosuun 3anycka 1 worker per 1 core



[locTpoeHne mogenu

[1na noctpoeHna moaenu ncnono3osannucb KNN,

nonnHoMManbHasi perpeccus n pellarowme epeBbs
(Random Forest, C4.5).

Camunmm nyywmmm okasanuce KNN (n=7)n C4.5c
oLmnbkon nepsoro poaa B 5% n 3% COOTB., OLLNOKON
BTOpOro poaa 12% n 19% cooTBETCTBEHHO.



BaxHocTb pakTopoB

CamMbIMn BaXXHbIMU pakTOpamMun okasanucb geo lcc un
degree, 3a HUMK ¢ 6onNbLUMM OTPLIBOM CrieaytoT Icc,
dist from_Moscow, good auth per week n page rank.

A BOT Te JaHHble, KOTOPbIE YKa3blBAlOTCA B aHKETaxX urpanu
BonbLuyto posib B Mmogenun, noctpoeHHom KNN, v
HE3HaYNTENBbHYIO B MOCTPOEHUN peLlaroLmnX 0EPEBLEB.



3akKkrn4yeHue

e PacueT Nnpn3HaKoB, OCHOBAHHbIX Ha CBA3SIX
nonb3oBaTenen apyr ¢ Apyrom CrioXxeH u Tpedyet
ncnosnb3oBaHua Giraph

e [lpu3Hakm, nony4yeHHble HA OCHOBE aHanm3a CTPYKTYypb!
CBS3en B coLMaribHOW CETU SBMAKOTCS 3HAYUMbIMUN B
peLleHnn 3agavn nomcka cnam - akkayHToB.

e Hadoop + Pig + Giraph B Google Compute Engine -
nerko Mmaclutabmnpyemoe pellieHne, KoTopoe nogxoauT
Ons peleHna pasnnyHblx 3agady B SNA



Haec habul, quae dixi



