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P8N, ¥ N,D°P°P¥:Du Big Data B, D°D°P° N« DY:D DY.D, B DubNeN,D2NfNZN,

Description

P8§N, D% N,D°P°P¥:Du Big Data B, B°D°P° Ne
Pv:b Pv:D, BD'DubiNeN,D2NfNZN,

Big Data NeD¥%N«N,D°D2D»NeDuN, NeD¥:D+D¥:D! BD¥:D+NSN‘DVN<« NeD2Dub Dbz B,
D°D¥%N,DYNENDU DYDUD2D¥D -DY,D YD 1DY:DYs DYD+NED°D+D¥:N,D°N,NE
D¥D+N~N1DYNDYD, BY:DUN,DYD D°PYD, D, D--D-D° D3NEDYDY4D°D DY:2DY4D3D Y4
NED°D-DYDUNED®, B+N«NeN,NEPYN,N« D¢, NED N'DY:D° D, NED°D-DY2D¥:D¥:D+NED°D-D Ne
N,D%NEDYD N, DY4D2. DiD¥D2NEPUDYDUDY2DY:NB U DODYDYD ¢ D°DY:D D,

PubTBUD BYbub2DY2D¥s NeD¥:D-D D°NZN, B¢ DuN,D°D+D°DN,N¢ B DY%:N,DYNEPYD°NTD . D, D D-
DYDY:D D3P YNED, NeD»Dubv2DY:N<«N B, NeN,D¥N1DY:D, DoD D2,

DYNED¥NTDUNeNe Ne D¥:D+NSNDYDYNDYID . NeP2DUD Dub¥2D NeDViD

D¢ NEPUD B¢ D¥D»D°D3D°DuN, DYDuNDD¥%D»NEDDYs NeN,D°D¢ D¥:D2. D'PY2D°NiD°D»Dp

b b¥:N,D¥NEDYD°NTD NZ Neb¥:D+D\NED°NZN, B, D¥%NEDDDY:D D-NfNZN,. D"D°D»Pubu

b bYaN, DYNEDYD°NTD NZ B¥:D+NED°D+D°N,NdD2D°NZN, B¥N, D¢ DY4D3NEDUN"DY2DYNN, Dub?.
DYD¥NeD»Du NeN,D¥:D3D¥4.D°DY:D°D»D N,D, D°D, NEPUD°D»D B-NfNZN, D°D»D3D¥NED N,DYaN«
D D»Ne BD¥:D+DYD°NENFDIDUDY2D Ne N.Dub¥%:D Dub¥%:N1D DL,
D—b°P°D»NZN1D,N,Dub»NEDY:ND! N"D°P3 3€” D¥N,D¥D+NEDDIDUDY:D By B,N,D¥D3D¥4D2
D D»Ne B¢ NED DYNeN.D Ne NEDUNDUPY2D DL,

De¢buN BY%:D¥D»D¥:D3D D, Big Data D¢ D¥:D-D2D¥D»NNZN, DY%NEDD°DY2D D-D°NTD Nebvs
D¢ NED D¥D+NEPUN,D°N,NE NeD¥NEPUD2DY2DY4D2D°N,DUD»NEDYNDBU D¢ D»NZNeNk.

b b¥:D-b¥:D N1D%aNdp NeDuN,D, NED°NeN+Dv,D°N,NED D2D°NZN,

D¢ D¥DN D¢ D°N,DUD»NENDD¥:Du D°DON,D D2DY:P¥:N«N,NE. Db DY °DY:N«D¥D2NDu
NED°NeD ¢ D¥D-DY2D°NZN, D¢ D¥D D Dub»NEDY:NGBU D DubiNeN,D2D BY:D¥:NN P+DuN,
D-DUNED°D°D»D¥ B2 NEPUDTD, DY:Du D°DoN,NfD°D»NEDY2DY:D3D ¥ D2NEDUDYDUDY-D .
D>DuNtbpb+DY:N®p NfNENEDUDTD BubY2D Ne B Neb¢ D¥:D»NED-NfNZN, D°DY:D°D»D b-
D D»Ne D2NND2D»DUDY:2D, Ne D+DYD»DUD -DY2Dub?,

PaNfDY¥D D°DY:DubY:N, D°D»NEDY:NDBu
P¥:D¢ NEPUD Dub»bub¥:b Ne Big Data

DD BuNe DNENFD¢ DN D' D°PYDYaNKN B¥D¢ D NED°DUN,NeNe BY2D° N,NEN‘N
D¥N-DY2D¥:D2DY2NN N D°NED°D°N,DUNED NeN,D D°D°N , D°D¥N,DYNENDU BY2D°D-ND2D°NZN,
N,NePuDYiNe V. DYDUNED2D°Ne D¥ND¥:D+DuDY2DY2D¥:N«N,NE a€” Volume, N,D¥% DuN«N,NE
D¥D+NSN‘DYs NeD2Dub Dbz Bt. DEDYNED DYNEDNTD D, BD°DY:D°D»D B-B NeNFNZN,
N,DuN€D°P+D°DN,Nc B, B¢ PuN,D°D+D°PIN,N¢ B DY:N, D¥NEDYDNTD D,
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PP DD B¥D DYbub2DY:b¥%s. B'N,DYNEDY:DU N D°NED°DON, DUNED NeN,D D°P° 4€” Velocity,
NeD°D¥%NEDYNN,NE D3DUDYDUNED°NTD D, B, D°DY%:D°D»D D-D°. DiP¥%N 1D, D°D»NEDY:NGBU
NeDuN,D, Neb%:D-D"D°NZN, DYiD D»D»D D¥:DY:N<« B-D°D¢ D, Nebub? PoD°PID NfNZ
NeDupoNfD¥:D Nf. DENEPUN,NEN. D32ND¥:D+DubY2DY2D¥:NN,NE a€” Variety,

DYDY YD3D YD YD +NED°D-D Pu N, DYNEPYD°N,DY:D2 D" D°PY2DYaNN .

DE£D ¢ DYNEND DYNEDUDY:DY:NDU D" D°PY2DYaND U DYNEDD DY:D D -DY:D2D°DYaN« P2
N,D°D+D»D,N1D°N Ne NtN‘N.D°D D¥D, NeN,D¥D»D+N1D°PY4D, B, NEND D°PY.D ..
D+DuN«N,NENFD°N,N fNED, NEDYD2D°DY2DY:NDu B D°DY:2DY2NB U BDY2Du DYD+D»D°D D°NZN,
D-D°NED°DY:DUDU D¥D ¢ NEPUD DUb»N'‘DY2DY:D %D NeN,NENFDON,N f NEN<.

D'D b’ Bub¥%N,D°P1D»N¢, D°NfD'D D¥D-D°D¢ D Neb,, N,Dub°oN«N,D¥D2NDu

D' D¥DON FBYDUDY2N, N« D¢ NED NiD NeD»NeNZN,NeNe D0 NeN,D¥:D! D°P°N,Dub3p¥NED D .
DYD¥D»NfNeN,NENfDoN,NfNED, NEDY:D2D°DY2DY:NB U NeD2DuD Duby2D Ne B DYDUNZN,
NeDY4DUN"D°D¥:DY:D YD D¢ DY:D»D¥:DIDUDY-D Bu. XML-N,D°DD»N<« B, JSON-

D' D¥%DoN FBY4DubY2N, N« DY4D¥NeN,D+DuN, D2D°D»NZN+D°NZN, DYDuN,DeD, B D»Ne
NfD¢D¥NEND DNED D2D°DY:D Ne B DY:N, DYNEDYD°NTD D ..

D"PuNTBubY:N,NED°D»D, D -D¥:D2D°PY:DY2NDp NEPUNDubY:D,Ne N NED°DY:DUDYD Ne
NED°NeD¢ D¥:D»D°D3D°NZN, B, D¥:N,DYNEDYD°NTD,NZ BY2D° BY:D°D+bYiNEDU
NeDuNED2DUNEDY4D? NeD DY:N NEDYDY2DY2D¥s. DSD»D°NeNBDUNEN<
D°D¥DY2ND¥:D»D D D, NENFNZN, NED°NeN+N‘N,DNDUNEDUNNf NENeN« B D»Ne

D¢ D°NED°D»D»Pub»NEDY2D¥:D! D°DY2D°D»B D-D*-Peb°NeN"N,D°D+D NEN f DubY:D¥:NeN,NE
D¥D+D¥:D-DY2D°NiD°PuN, D2D¥D DYDY TDYD¥NN,NE NfD2Dub»D NiDupy2D Ne

D¢ b¥N, PubY:NTD D°D»D° B¢ NED- D¢ NED NEPYNeN, D DY:D+NSNDYDYAD2,
D+D°D'N'DIDY:D¥NN,NE D¥%BD4+DuND DuND, D2D°DuN, NeD3:N NED°PY2DY2D¥4N«N,NE
D'D°PYDYaNKN D¢ NED, D2NN DD Du B B- NeN,NEDYNe NfD-D»D¥D2. B Dub¢ D»D D°D°NtTD Ne
N,D¥:N€bv:D NENfFDuN, NEPUD¢ D»D DD, B D°DY2DY:N<N P12D°

DYDY YDTDUNN,D2DuDY2DY:N<N NeDUNED2DUNED N D D»Ne D3D°NED°DY:N,D D,
NfNeN,D¥%DINID D2D%NeN.D, b, BY:D3DY:D¥D2DubY:DYD¥:D3D¥: D D¥NeN,NfD ¢ .

BYD¥NeN,D°D2N%:D DD, D+D¥D»NEND N NeD2Dub Dupy2b Pl
DibuD3p¥D BY:NN"DY2D Dy DD¥DYD ¢ D°DY:D D, B D-D2D»Dub°D°NZN, NeD2Dub Dbz Ne

D b bYDY:D¥DTDUN«N,D2D° B NeN,D¥%N1DY2D DoD¥:D2. B3P DD Nt NEDUNNfNEN.

D¢ NEPYD D-D2D¥D D, N, D¥N-D¥D+NDp D°D°N,Dub3p¥%NED B, B BY%:N,PYNEDYD°NTD D,

D D»Ne D3D»N fD+D¥4D°D¥:D3D ¥, D°PY2D°D»D b-D°.

DzND¥:D¥D2DY2NDu B,NeN,D¥:N1DY:D oD, B+b¥:D»NEND N B D°DY2D¥:N«N
D2p°P»NZN+D°NZN,:

o DiD¥%NTD, D°D»NEDY:NGU NeDuN,D, D3pub¥:DuNeD NENFNZN, N,DuboN«N,D¥:D2NDu
D¢ b¥NeN,N¢, NeD¥2D DY:DoD, D°P»D D¢ N¢ B, BYDUN,D°D D°PY:DYaNPDU DYa
D°D»D Dub¥:N,Nep°p¥:Dt D°PoN,D D2D¥:D¥N«N,D.. DiD NN .DubviN« N, D DoN+b NeNfNZN,
D»D°PP°D,, NEPUD ¢ D¥NeN,N« B, BY:D¥:DubY2D Ne.
o D"DY%N PUNEDY2DUN, D2DUN%eDD! D¥:D+NSPUD D BY2NDuN, NfDYiD¥NDu
DD D¢ D°NED°N,N¢, D' D°N,N1D D°D, B, B'DuN,Pub°N,DINEN<. DeD¥ND DYNDu
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D3p°D DIPuN,N< BoD¥:Dv:N, NEDYD»D NENFNZN, N Dub»DuN«D¥2N fNZ
DY:D°P3NENFD-DONf. D¢BuN BY:D NiDuNep°D¥:bu bY4D°N"D D¥:N<« B¥N,D¢ NED°D2D»NePpN,
NeD2Dpub Pubv2D Ne D% N,DubvzD ¢ DUNEDN,NfNE€DU B, PY4D¥N%eDY2DYNN,D, .

e DCNED°DY2D-D°DNTD D¥:DY2DY:NDp Neb NeN,DubvsN<« N, D BoNeb NENFNZN,
N,D.D¥:D°DY:aND¥D2NPDu N,NED°DY:D-D°PONTD B, B, D¢ NED D¥:D+NEPUN DUDYD Ne.
DPub DY:D°PYaND¥D2NPBu B¢ NEDYDINED DYDYsN« NEPUD3D NeN,N€D NENFNZN,

D¢ D»D°N,PubID,. DD»Dub°N,NEDYDYDYNDU B-D°D¢ D NeND2D°NZN, N
NED¥:DY2DYD»DYD3D NZ D¢ DYPONfDDYD° B, B¢ NEPUD D¢ D¥NIN, DubYD Ne
D°D»D, PubYaN,D¥4D2 mostbet B'D»Ne B DY:D'D D2D D' NfD°D»D D-D°NtD D,

D¢ NEPUD D»D¥:DIDubY:D DL,

o D'PUP=-NDUNED2DUNENC D-D°D¢,D NeND2D°NZN, DINfNEDY2D°D»N¢
D¢ NED¥NDYDYIN,NEDYID2, D°D»D DD, D, D¢ DUNEDUN D¥D N< B¢ DYa
NeN,NED°DY2D N1D°DYs. DYDY4D NeD°D¥:D2NDu B¢ D»D°N,N,D¥NEDYAN<
D¥D+NED°D+D°N,ND2D°NZN, B-D°D¢ NEPY:N+N< D°D»D Bub¥2N,D¥.D2.

o DYP¥NEN,D°N,D D2DY2NDu D¢ NED D»D¥DTPUPY2D Ne B¢ DUNEDUD D°NZN,
D3PuD¥D»D¥:D°D°NTD D¥4DY:DY:NDu B D°DY:bY:N®du B, B, DY:N,DYNEDYD°NTD NZ
D¥.b+ D¢ NED PYDUDYDUDY:D D, B DY:NeN,NEN fDYDubDY:N, DY4D2.

P¢huN YD DD, BYD°DD¥D ¢ D»Pub¥%byNe B, NeD¥:N
NED°PY:DUDY:D Ne B DY:N, DYANEPYDNTD D,

D+D°DoD¥:D ¢, D»DUbY:D B DPNENDDYaNN B D°DY2DY:N<N D2ND ¢ DYD»DYaNeDUN, NeNe
NED°D-DY:D¥4D¥:D+NED°D -PYNDYD. N,DUN DY:D¥4D»D¥4D3D, N+DuN«Dp BYiD,
DYDUN, DD D°DY4D . API B¥D+DuNb:DuNiD B2D°NZN, NeDoNED, D¢ N.D°DY,
NeD°DY:D¥NeN D¥NN Dub»NEDY:DY4 B¢ D¥D»NfNED°N,NE B DY%:N,DYNEPYD°NTD,NZ D D-
NeN,D¥NEDYDY2DYD N Neb NeN Dub¥s. D'Dub+-NeDNEDUDD D DY:D3 D D-D2D»Dub°D°DuN,
b b¥:N,D¥NEDYD°NTD NZ Ne D2Dpub+-NeN,NED°DYD Nt. DeDub ¢ NEDUNEND2DY2D°Ne
D¥N, D¢ NED°D2DD° PYD+DUN+D¢ DuNtD D2D°DuN, D+DuN«b ¢ DUNEDUD+DY:DDY:DY4DU

D¢ P¥D»NfNEDUDY:D, Py B D°PY2DY%:N«(N D¥N, B D-DY:DUNED N,Dub»Pub! B2 NEPUDTD DY4Du
DY:D°NeN,D¥NeN%oDUD3D¥s D2NEDUDYADUDY-D .

BYD»D°N,N,D¥%NEDYAN« DY2D°DPY4D ¢ D»Dub¥2D Ne B-DY:D°N1D N Dub»NEDYNN

D' D°DYDYNKN D¢ D¥:D NED°D-D Dub»NeNZN, NeNe DY2D° PYADUNDODYD»NEDDY4
P°D°N,Dub*p¥:NED DL, b Dub»NeNtD b¥:Dv:DYaNdu D+D°D-N< Nfb¢ DYNEND BYND D2D°NZN,
D'D°PYpYNPBp D2 DY.D°N,NED, NTD°N NeD¥s NeD¥,Dub D DY:Dub¥2D NeD¥2D . NoSQL-N
NED°DY:D D»D N%eD° D Neb¢ D¥:D»NED-NFNZN, D3D D+DP B NeN,NENFDN,NfNEN D D»Ne
DYPUN D¢ DYNEND DYNEDUDY2DY:NKN NeD2Dub Dubysb D,

D"D¥DN FDYDuDY:N, DY:D¥NED Dub¥:N.D NeD¥:D2D°DY2pYaNPBp Neb, NeN,DubYsN« N NED°DY2NeN,
D' D°bY:bY:Nbdu B2 N, DVNEDYD°N,Du JISON B D»D, XML. D*“NED°N,D¥:D2NPDp Neb NeN DubvaN«
N, D¥DoNfNeD NENFNZN,NeNe D12D° NeD¥N NED°DY:DUDY:D B, BN, DY:DYNDUDY:D, Pl
PY.pubpTD Nf B¥D+NSPUbN,D°DY4D, mostbet B D»Ne D°DY:2D°D»D D-D°

NeD%:NTD D°D»NEDY2NN NeDuN,Dub.

D B°Neb¢ NEDUD Dub»N‘DY:DYND U N,D°DD»D¥:D2NDp D°NEN B, N,Dpub°N,NfNEN«
NED°NeD ¢ D¥:D»D°D3D°NZN, NeD2Dub Dub¥2D Ne D¥:D° DY:D°D+D¥%:N€DU NfD-D»D¥D2. Hadoop
Distributed File System N,N€D°D3pv:DuDY:N,D NENfDUN, B'D°DY:DY2NDu DY2D°
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NeDup3pvpub%2N,N« B, B'NfD+D»D NENFDUN, D N D D»Ne NeN,D°D+D D»NEDY2D¥:NN,D..
D7D+D»D°N1D¥:NDu D¢ D»D°N, N, DYNEDYN« D¢ NEPUD D¥NN,D°D2D»N«NZN,
PY,D°NeN"N,D°D+D NENfDuPYNfFNZ B°NEN B N,Dub°N,NfNENF. Amazon S3, Google Cloud
Storage D, Microsoft Azure B¢, NEPUD D¥N+N,D°D2D»NNZN, B'D¥%NN,NfD¢, D .D- D°D°PID D¥4D!
P»D¥:D°P°NTD D, bv.b NEP°.

D3N-N"D N€D¥:D2D°PY2D P NfD2Dub»D NiD D2D°PuN, B¢ YD DeD»NZNIDubY:b by b°
NiD°NeN,D¥: B NeD ¢ D¥D»NED-NfDubY.D¥D! B D°DY:DY:NKNN . DD, NeN,DubvsN« Nep¥4N
NED°DY:NNZN, D°DoN,NfD°D»NEDY:NBU B D°DY:DY:NDu D2 DD ¢ DUNED°N,D D2DY:D YD1
D¢ D°PYNeN,D, B D»Ne DYDUDYDUD D»DUbY2D¥:D¥:D3D%: D, D -D2D»DuNIDubY:D, Ne. DeNEN
D 2D NEDYD2D°PY2D Bl B¢ DUNEPUDY:DYND N, NEDUD D°D¥4
D2Db¥%N«N,NEDUD+D¥:D2D°PY2DY:NDu B D°DY:2DY2NB U BDYD° DYDub DYANEDYADD D
DY:P°DD¥D¢ D N.Dub»D .

P¢buN BYb¥:D»D¥D3D b, B¢ DPUNEDUNED°D+D¥N, DD, Big
Data

Apache Hadoop NeD%:N+N,D°D2D»N+DuN, NeD¥:D+D¥D! D+D D+D»D DYN,DUbD°Nf B D»Ne

D¢ D°NED°D»D»PUb»NEDY:D YD B¢ DUNEPUNED D+D¥NDD,

NeD¥:D2D¥DON D¢ DD ¥:NeN,Dubt NeD2Dub’ Dubizp bt MapReduce D Dub»D N,

D¥D¢ DUNED°NTD B, B¥:D° PYDub+D¥P»NEND.Di NiD°NeN,D, B, NEDUD°D»D B-NfBuN,
D2NN 1D NeD»Duby¥b Ne DY4D DD YD2NEDUDYDUDY2DY2DYs DY2D°

NeD¥:D2D¥:DON D¢ DY2D¥:NeN B NfD-D»D¥D2. YARN NEPUb3NfD»D NENFDUN,
NEDUNNfNEND°DY:D, PoD»D°NeN.DUNED° B, NED°NeD¢ NEDUD Dub»NeDuN, D-D°D D°NiD,
PY.pubTD Nf mostbet BY4D°N™D BYD°DY4D .. Hadoop B¢ DUNEDUNED D+D¥N,ND2D°DpN,

D¢ PuN,D°P+D°PiN,N¢ B D°D¥%:DY%:N< Ne D+D¥D»NEN"DY:D! NeN,D°D+D D»NEDY2D¥aNN,NENZ.

Apache Spark B¥:D+D*D¥%:DY:NDuN, Hadoop D¢ D% D+N«N+N,NEDYN, DU D°DY2D°D»D D-D°
D+D»D°D3p¥D D°NENe D NebD ¢ D¥:D»NED-D¥D2D°DY:D NZ D¥:D¢ PUNED°N,D D2DY2D YD1

D¢ D°DYNeN,D,. BiD,NeN,Dub¥sD° D¢ NEDY:D D-D2D¥D D, N, D¥D ¢ DUNED°NTD, D, D2 NeN,D¥4
NED°D- D+N<NeN,NEPUDU NeN,D°DY2D D°NEN,DY2NN NEPUN"BUDY:D B Spark
D¥D+DuNeD¢ DuN1D D2D°PuN, B¢ D°DDuN,DY%:NfNZ DYD+NED°D+DY:N DONf,

D¢ D¥NeN,D¥NDY:DY:N fNZ D°PY:D°D»D -, DY:D°N™D DY:DY:D¥:Du D¥D+N fNiDubY:D Pu b,
D3NED°N, D¥:D2NDp NED°NeNEN‘N,N¢<. D"DY2DIDuDY-DUNEN< NeD¥:D-D"D°NZN, NeD°NED B¢ N,N¢
PY¥:P° Python, Scala, Java D D»D, R BD'D»Ne NeD¥:D-D"D°D¥:D Ne D°D¥:D°D»D N,D NiDuNebp N
NEPuUN"BubY:D D,
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Apache Kafka B¢ NEPUD D¥NeN,D°D2D»NeDuN, B12Dub ¢ NEDUNEND2DYNfNZ

D¢ DUNEDUNNPE»DNf B D°PY:DY:NK PYDubTD Nf B¢ D»D°N,N,D¥NEPYD°DYID .
DYD»D°N,N,D%NEDYD° D¢ DUNEDUNED D+DYN,ND2D°DUN, DY4D D»D»D D¥sDY4aN«
D-p°D¢ D Nebubt D2 NeDub°NfDYD Nf Ne BDY%D°D DYDUDY:NENDUD! D-D°D DUNEDTDoD YD1,
Kafka N,D D°NeD NENfDUN, D¢ D¥NeD»Dub D¥:D2D°N Dub»NEDYDY:NN,D, B¥:D ¢ DUNED°NTD D!
DY:b¥NeN,D+DuN, D°D°D-b PY:D¥: B D»Ne B D°D»NEDY2DUDN"DUbD3D¥4

B NeNeD»Dub b¥%:D2D°D¥2D Ne B, B DY:N Pub3NED°NTD B, Ne

D°D»NEN,DUNEDYD°N,D D2DY:NDYAD, NeNEDUD NN, D2D°DY2D, B¥D+NE€D°D+D¥4N, DD,

b bv:N, D%NEDYDNTD D,

Apache Flink NeD¢DuNtD D°D»D B-D,NENFDUN,NeNe DY2D° D¢ DUNEDUNEDD+D¥N, DD
DYPub ¢ NEPUNENDE2DYNKN NeD2DubD Dup¥2D Dt B2 D°DON,NfD°D»NEDY-DYDY4
DNEPUPYADUDY2D .. B DUN"BubY2D Dy D°DY:D°D»D D-D NENFDUN, B DubiNeN,D2D Ne D¢ DY4
Pv.puNEDU B N B¢ NED N'DY4D° D+Bub- B-D°D DuNEDTDUD°. Elasticsearch

D b¥%:D Pub°NeD NENfDUN, B, B,D-D2D»Dub°D°PuN, B D¥:N,D¥:NEDY:D°NTD NZ D2
D¥D+NSN‘DYDY:NN B¥D+NSN‘DYD°N . B DuNBuby2b Bu D D°DuN,

D¢ b¥D»DYeb¥aN, Dub°NeN,D¥:D2NDt B D-D2D»PuNtbub¥%:b Pu b,
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