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P8N,p¥: N.D°P°D¥:Du Big Data B, D°D°P° N« DY:D Y., NED°P+D¥4N,D°NZN,

Description

P8§N, D% N,D°P°P¥:Du Big Data B, B°D°P° Ne
pv:b Pv:D, NED°D+D%:N,D°NZN,

Big Data NeD2D»NeDuN,NeNe NeD¥:D+D¥:D! D¥:D+NSN'‘DYiN<« NeD2Dub Duby2b D1, DeD¥4N,DYNEND|
DY:PUP2DY:D -DYDYDTDY:D¥s B¢, DPUNEDUNED °D+D¥:N,D°N,NE D¥D+NN+DY2NDYD, B¢ D¥D N
P¥%D D°PYiD, B D--D-D° B-D¥%:D°NtD N,Dub»NEDY:DYDDYs BYD+NSN'DYD°,

D+NN+N,NED¥N,N« D¢ NED N B¥D 'D° D, DYiD¥:D¥D3D¥:D¥D+NED°D-D, Ne N, D¥NEDYDN,DY4D2.
Dibub3p¥D DY:NN"DY2D Dy D¢ NEDUD D¢ NED,NeN,D Ne D°D°DD D¥:D DY2DUD2DY2D ¥4
D3pub¥PuNED NENFNZN, B¢ DuN,D°P+D°DiN,N< B PY:N,DYNEPYD°NTD D, B D-
PY:DYD¥sD3D D ¥D+NED°D -DYNK(N B NN D¥N1DY2D DoD¥:D?2,

DYNED¥NTDUNeNe Ne BDY2D°NeN"N,D°D+DY2NDVD, DD °PY:DY:NDYD . D¥N D2D°N,ND2D°DuN,
DYPUNDPYD»NEDDYs NoN,NfD ¢, DubYRud i B'DY:D°N1D°D»Du B D°D¥:DY¥:NDu

D¢ D¥D»NFNED°NZN, B, NeD NN Dupv:D°N.D B-D NENFNZN,. DB—D°N,Pubvs

b bYN,PYNEDPYD°NTD,NZ B¥NTD N%D°NZN, DN, DYND D+D¥:D°. DYD¥N«D»Du
NeN,D¥D3D¥: D°P¥2D°D»D N,D DD, D-D°D DubiNeN,D2NfNZN, D°D»D3D¥NED N,DY:N<« D" D»Ne

D D-D2D»DuNiDup¥:D Ne D-D°D2D Neb DYiD¥iNeN,DubL. DYD¥:ND»Dub DY2D Pt NeN,D°D D Ne 4€”
b¥%N,D¥D+N€D°DIDUDY-D Bu b N,D¥:D3D¥:D2 B D»Ne D¢ NED DY2NeN,D Ne D2ND2DYD DY:D2.
De¢buN BY%:D¥D»P¥:D3D D, Big Data D¥D+DuN«D; DuN1D D2D°NZN, B¢ NePUD D¢ NED NeN,D NeDV,4
D¢ b¥D»NfNED°N,NE NeD¥%NEPUD2DY-DY:D2D°N, Dub»NEDY2ND N D2N<D3D¥:D N«
D¢D¥NEDDYD2NDU NeDuN,D, B NeNeD»Pub NfNZN, D¢ D¥%N,NEDUD+D, N, Dub»NEN-D°DYDu
D°PoN,D,D2DY:D¥NeN,NE. Deb BY2D°DY2ND¥:D2NDu NED°NeD ¢ D¥:D-DY2D°NZN,

D¢ b0 D DUD»NEDY:NGBU N,NED°DY:D-D°D°NTD D, P°D°D-D D¥%D¥ D¥bY2 D DoN«D2
NEPUDTD DY DY:D°NeN,D¥NeN%DuD3D ¥ D2NEDUDYDUDYD . Deebub D,N1D,D%:N+D°D B
NfNiNEPUDTD BubY2D Ne D¢ NED DY:DUDY:NNZN, B, D-NfNiDub¥2D Bu B D»Ne

D'D b°DD¥:b¥%N«N,D DD, B¢ D°N,D¥D»D¥:D3D L.

PzNpv:D¥:D2D¥:NPu N,DuNEDYLD D¥:N« Big Data

~ o~ o~~~

D+D°D-D¥D2N«N NeD2D¥%DN«N,D2D°N , D3N D¥NENDU D DYDub¥:NfNZN, N,NEDUDYAN. V.
DYDPUNED2D°Ne DYNeD¥:D+Dub¥:DY:D¥:NeN NE 4€” Volume, N,D¥: DuNeN,NE D¥2D°NN"N,D°P+
NeD2Dup Duby¥:b Bt DYNEDUD B¢, NE€D NeN.D Ne D¥D+ND»NfDID D2D°NZN, N, DUNED D+ PN, N«
D, B¢ buN,p°D+D°DN N« B DY:N,DYNEDYD°NTD, D, DeD°DPID DD DYDuD2DY2D s,
D'ND%NEDYDU N D°NED°DON,PUNED NeN,D,DoD° 4€” Velocity, NeD°D¥NEDYNN,NE

NeD¥D-D D°PY2D Ne D, D¢ DUNEPUNED D+DYN, DD, . DiD¥%NTD D°D»NEDY:NDN NeDuN,D,
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D3pubY:-PuUNED, NENFNZN, BY:D D»D»D D¥DYaN« D¢ D¥aNeN,D¥:D2 DoD°DID NfNZ
NeDup°oNfD¥:D Nf. D¢NEPUN,NEN. N+DUNEN,D° 4€” Variety, D2D°N€D D°N,D D2D¥:D¥%N«N,NE
N,D.D¢D¥D2 B'D°DY2DY:N«N .

Dib NN Dub¥:D°N,D,D-D, NED¥:D2D°DY:DY:NDu D D°DY2DYaNdDu NED°NeD ¢ DY4D»D¥:DIDuDY2N«
D2 N,p°D+D»D N1D°N Ne D¥:D ¢ NEDUD DUD»N‘DY2DY:NDYAD | DoDYD»D¥DY:DoD°PYD, D,
NEND D°DY4D . DDuN+N,NENfDoN,NfNED NEDID2D°DY:DYNBU D D°DY2DY:aND U DY

b bYDuNZN, B¢ NEPUD D2D°NED N Dub»NEDY2D¥4 N, D, DN, NEDY:D2D°DY2DY2D¥4D! NeN
PubYiN«. B’ D Dub%N,D°DD»N¢, D°NFD' D, D¥:D-D°D¢ D, NeD , D¢ D NeNEDYDUDYDYNDU

D D¥DN FBYDUDY2N,N¢ D¢ NED DY:D°D D»DubD°N, D° NeN,D¥2Dt DoD»D°NeNeNf.
DYD¥D»NfNeN,NEN fFDoN,NfNED NEDYD2D°DY2DY2N DU D' D°DY2DY:ND U D-D°DY2D DY4D°NZN,
D¢ PUNEDUN B¥D DYDYsDU D¢, DY4D»D¥DTDubY:D, P, XML-N,D°PP»N<« B, JSON-

D' D¥DON FBY4DuDY2N,N« On X NeD¥:D DUNEDTD°N, DY4D°NEDDUNEN B D»Ne

DYNEDD°DY:D D-D°NTD, D, NeD2Dub Dub¥:b D1

D D°NebD¢ NEDUD DUD»N'DY:DY2ND U NEDUNDUDY2D Ne DY2D°DoDY4D ¢ D»DuUbDY-D, Ne
NED°NeD¢ NEPUD Dub»NeNZN, B D°DY:DY:Nd U BY2D° PY4DY2D¥:DIDUNN, D2
NeDuNED2DUNEDY:D? D¢, D°NED D»D»DUD»NEDY2DY4. DID»D°NeN DUNEN« NeD¥:DubD D DY:NNZN,
N€D°NeN+N‘N,D¥2NDu NEPUNeNfNENN< D" D»Ne NeD¥:D2DY,DuNN,DY2D YD1

D¢ PUNEDUNED D+D¥N,POD .. Doeb°NeN"N,D°D+D NEN fDUDY2D¥NN,NE
D¥D+b¥%D-DYD°N1D DN, Neb¢ DY2ND¥:D+DY:DY:NeN NE NED°NN"D NEDUDYD, Ne
DY:D¥N%eDY:D¥NeND, D¢ NED, NED°NN"D NEPUDY%D D, BY:D°NeN"N,D°D+D¥:D2.

P+b°D N'DIDY:D%NN,NE D3D°NED°DYN,D NENFDuN, Neb%N NED°DY:-DYDY4NeN,NE
D'D°PbYDY:N«N D¢ NED, DN DD P b B- NeN,NED¥:Ne DeDYDY4D ¢ DY4DY-DUDY2N, DY4D2.

D Bub¢D»D D°D°NTD, Ne D¢ NEPY:D D-D2D¥D D, N, D' NfD+D»D D°D°N,N¢ NeD2Dub Duby4b Pl
p¥:b° NED°D-DYNKN NFD-D»D°N B D»Ne D3D°NED°DY:N,D D, NfNeN D¥DNtD D2D¥%NN.D, D,
DY,D3DYD DD UD YD YD Y4D3DYs D¢ DYD»N fNEDUDY2D Ne.

PYD¥NeN,D°D2N%eD DD, BDNENfD¢ DY2N«N
b b¥:N, DYNEDYAD°NTD D,

Dibub3p¥D DY:NN"DY2D Dy D¢ NEPUD D¢ NED, NeN,D Ne D¢ D¥:D»NfN+D°NZN, B D°DY:DY:NDu

D b- NEND D° N€PDuN+NfNEND¥:D2. DSD°PTD ND! B NN b¥NIDY:D P° B¢ NEPYD D-D2D¥D D N,
bbb’ D, D2D B’ NfD°P»NEDY:NDU DD°N,Dub3D¥NED D, B D°PY:DY:NK B D»Ne
DY:DYD¥4D3D NN DYNEDYDYDYPUDDYs B D-NfNIDUDY2D Ne.

D“D»D°D2DYsND U NEPUNN f NENN<« BDY4D°NeN"N,D°D+D¥2N«N NeD2Dup bubysb bt

NeD¥:D DUNEDTD°N;:

e DiP%NTD, D°D»NEDY:NDBU NEPUNNFNENN<« B¢ NEDYLD D-D2D¥4D NeN,
D¢ D N NEDYDUDY:DY:NDU D-D°D¢ D, NeD , P°D°NEN,D DYDoD,, DP»D D¢ Ne D,
DY,:DuN,D°D D°PY:DY:ND U DY DeD»D Dub¥:N,NeDp¥:Dt B DubNeN,D2D bt. DiPuNED2D NeN«
NeD%N NED°DY2NNZN, D»D°DDoD , NEPUD ¢ D¥:N+N,N< B, D°D¥:DYiDY:DubY:N,D°NED D ..
o D"PYN,DUNEDYDUN, D2DUN%DUD! DYD+NSPHUD D, DY2NDPuN,
D D¥%N,DuUD»D»Dub°N,NfD°D»NEDY:NDN D¢ NED D+D¥:NEN(, B'D°N,N+D,P°D, b,
D D-bYDuNED N,Dub»D,. DYDUNENDYDY:D °D»NEDY:NDu NfNeN,NEDFDNN,D2D°
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D¥%N,ND»Dub 1D, D2D°NZN, N,D.D-D,NiDuN-p°NfNZ B'D2D DIDubY:D By.

DYNED¥:D B-D2D¥:D NeN,D2Dub¥2D¥:D D BY4D°ND DY:N<« BD¥N,D¢ NED°D2D»NeDuN,
b b¥:N,PYNEDYD°NTD,NZ DY N,DubvsD ¢ DUNED°N,NfNEPU D,

NeN,N,Dub°N,D D2D%:D¥%N«N.D ..

e DENED°DY2D-D°PONTD D¥:DY:DYaNdp D¢ D»D°N,N,D¥NEDYAN« NEPUD3D NeN,N€b NENFNZN,
D¢ D»D°N,N'DTDY2NDu B DubiNeN,D2D Ne B, D-D°P°D°D-N¢. D'D°DY2D°D¥:D2N+D°D B
NeDUNED2D NeN< NeD¥%N NED°DY:NNZN, N,NED°DY:D-D°PONTD D .. DZDY:D»D°D1DYs-
pY,p°D3p°D-D BYaN« N,D, DoNeD NENFNZN, N NED¥DYDY:D»DYD3D NZ D¢ DY4DONf D¢ DYD°
D, b NePuD D¢ D¥%NEN,DUPY2D, Ne DD»D DubYsN,D¥:D2 On-X D' D»Ne D°D'D°D¢ N,D°NTD D,
D¢ NEPUD D»D¥:DIDubY:D DL,

o D'PUP=-NDUNED2DUNENC D-D°D¢, D, NeND2D°NZN, D»D¥:D3D, B-D°N B¥D D¥4D2, P°D»D PP,
D, b¥:D°P2D DD°N1TD,NZ B¢ D% NeD°DIN,D°DYs. DYDYD,NeDoD¥,D2N Dy NeD, NeN,Dub¥2N<
D¥D+NED°D+D°N,ND2D°NZN, B¢ D¥4D NeD°D, D¢ D¥D»NED-D¥:D2D°N,Dub»Dub?.

o Deb¥:D+D D»NEDY2NDU N-DuUNED2D NeN<« D¢ DUNEDUD D°NZN,

D3PUD¥D»D¥:D°D°N1TD, D¥:DY:DY2NDu B, DYaN, DYNEPYD°NTD,NZ B, NeD2DubD Dubysb, Ne
D¥:b+ D-D°D DubN«N D2D%D2D°DY:D D, B, DY2N«N,NEN fDYDUDY2N, DY.D2,

PYNED,N'‘DPYuN« NeD+D¥%NED® B, DY-D°DoD¥4D ¢ D»Dubysb Ne
NeD2Dub Dubv:b bt

D+DPoN fDYNFD»NeNTD Ne DONEN D¢, DY:NN NeD2Dub Dubyb Dt B¢ NEDYD D-D2D¥D D N,NeNe
DY.DYD YD YN 1D NeD»Dubveb1NB YD, N,DUN B¥%:D¥D»D¥:D3D NibuN«D°D Bv.b, B b¥:D N
D¥%D ' D°PY.iD,. APl D¥:D+DuN«D PuUNTD D2D°NZN, N+D°NED D¢ N,D°DY.4

D°PN,p¥%:bv4D°N,D, N+DuNp°D, B B-D2D»Pub°D°N,NE Neb2Dpb Dub¥2D Ne D D-
NeN,D¥NEDYDY2DYD N NeDUNED2D, NeD¥:D2. D'Dub+-NeDoNEDUDD D DY2D3 D2NDNENfFDTD°DuUN
NeD2DuD Dub¥:D,Ne Ne NeD°DIN,D¥D2. Debub¢ NEDUNEND2DY:D°Ne D¢ DUNEDUD D°ND°
D3D°NED°DY:N, D NEN DN, B¢ D¥NeN,DYNDY:2DY:D¥:Du B¢, NED N DY4D

b bv:N,D¥NEDYDNTD B, BN, NeDub¥:ND¥%NEDYD2 D2 NEPUDTD DY

DYD°NeN D¥NeN%oDuD3D¥s D2NEDUDYADUDYAD .

Db NeN,Dub¥:N< BY2D°DoD¥D ¢ D»Dub¥:D, Ne B-DY2D°ND, N, Dub»NEDY:NN NeD2Dub Duby4b, bl
NED°D-D Dub»NeNZN,NeNe DYD° DY2DUNDDY4D»NEDDYs D°D»D°NeNeD¥4D2.

b Pub»NeNtD D¥:D12DYaNdu N NED°DY:D D»D N%eD° NfD¢D¥NEND DYN1D D2D°NZN,
NeD2Ppub Duby:D Ne B2 N,D°D+D»D, N1D°N NeD3s NeD¥Dub D DY:bub¥:D NebvsD . NoSQL-N
NED°PY:D D»D N%eD° B Neb¢D¥:D»NED-NFNZN, DD DD °DYsD, NtDuN«D°D b
N,D¥NE€DY2D°N,N< B'D»Ne DY2DUN D¢ DYANEND DYNTDUDY:DYNKN NeD2Dpub Duby2b b1
D"P¥DoN FDYDuDY:N,D¥:D¥NED Dub¥:N.D NED¥:D2D°DY:2pY.NPBu D+D°D-N<« N NED°DY:N«N,

b YN, DYNEDY:D°NTD NZ D2 D2D D P JSON B D»D, XML. D“NED°N,D¥D2N<Dp Neb NeN Dpbv4N<
NeD¢DuNTD,D°D»D D-D NENFNZN,NeNe DY2D° N,D, DND°NTD D, D2D-D°D DYiD¥NeD2NeD-Dub?
DYPUDTD Nf NeD»Dubp¥Dub¥:N,D°DYsD . On-X B D»Ne D¥D+NED°D+DYN, DD,

NeD¥%NtTD D°D»NEDY2NN NeDuN,Dub?.

D D°Neb¢ NEPUD Dub»N'‘DY:DYaNPU N, D°DD»D¥D2NPU Neb NeN,DubviN« N NED°DY:N-N,

b bv:N, D%NEPYDNTD NZ DYb° BYDY:D¥DTDuN«N,D2Du NfD-D»D¥D2. Hadoop Distributed File
System N€D°D-D+D D2D°PuN, B’ D°D¥:D¥%:NdDu BYD° N,NED°D3DYDUDY:N,Ne D,
PD¥D ¢ D NENFDUN, B N D D»Ne NeN.D°D+D D»NEDY:DYNN,D,. DZD+D»D°N+D¥%:NDu
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NeDuNED2D NeN< D¥D+DuN«D ¢ DuND, D2D°NZN, NED°NeN"D NENDUDY:NfNZ

b b¥aN,NED°NN,NENFDN,NfNENF. Amazon S3, Google Cloud Storage B, Microsoft Azure

D NEPUD B¥NN,D°D2D»NNZN, B¢ D¥:D DD»NZNiDubY:D, Py D, D- D»NZD+D¥b! PYDuNeN,p°
Py, NEP°.

D3N-N"D N€D¥:D2D°DY2D Py NfD2Dub»D NiD D2D°PuN, B¢ D¥D»N fNDubY:D Bu B° N1D°NeN,D¥4
D2Db¥%N«N,NEPUD+DYD2D°DY2DY-D¥:D! B PY2N, DYNEDYDNTD D .. Dib,NeN,DubvsN« Nep%N
NED°DY:NNZN, D2D¥:NeN,NEPUD+D¥:D2D°DY:2DYNBD U B D°DY2DY:aNDu P2

D¥D¢PUNED°N,D D2DY:D¥D! D¢ D°DViNeN,D, D'D»Ne D+N<NeN,NEDYD3DV,4

D D-D2D»DuN1bubY:D,Ne. D-NEN B D2D NEDYD2D°DY2D Dy NeDYiDuN%.D°DuN, B, D-NEPUD PoD°
D¢ NED DYDUDY:NDUDYNDU D" D°PY:DYaND U DY:2D° DNZD DIDUN,DY:NGBU D D, NepoD .

PYD»P°N,N, D¥%NEDYN« D¢ DPUNEDUNED D+D3N, DD, Big Data

Apache Hadoop D¢ NEPUD NeN,D°D2D»NeDuN, NeD¥:D+D¥4D! NeD NeN DUDYNF D D»Ne
NED°NeD¢ NEPUD Dub»N‘DY:DY:DY4D! D°PY:D°D»D D-D° BY:D°NeNeD D2D¥:D2 B D°PY2DY2N<N .
MapReduce D' Dub»D N, B¥%D ¢ DUNED°NTD B, B¥%D° BY:Dub»b°D Bu N,NED°D3DYDUDYN,N¢ D,
D¢ NEPY:D D-DD¥%D D, N, NED°NeNIN‘N, K¢ D¢ D°NED D»D»Dub»NEDY:DY4s DYAD°
DY:DY:DYDTDUNN,D2Dbu NfD-D»D¥4D2. YARN NEPUD3N fD»D, NENFDUN,

D2D¥:D -DY4D¥:DIDY2D¥NeN,NeDYsD . DoD»D°NeN DUNEPY D \NED°NeD¢ NEDUD Dub»NeDuN,

D¢ NEDPYNTDUNN+N<« BYDupID Nf On-X DY4DND D%D°DY.D,. Hadoop
D¥D+NED°D+D°N,ND2D°DuN, B¢ DUN,D°P+D°DN,N< NeD2Dpub Dub¥2D D Ne

D-b¥:D°NiD N,Dub»NEDY:-D¥:DL NfNeN,D¥DN+D D2D¥:NeN,NENZ.

Apache Spark B¢ N€bub2p¥:N+N B¥%:D D N, Hadoop B¢ Da

D NEDYD D-D2D¥:D D N,Dub»NEDY:DYNN,D, DYD+NED°D+D¥N,DD, D+D»P°D3D¥D D°NEN.
D-D°D’ DubiNeN,p2D%D2p°D¥:D NZ B¥D ¢ DUNED°N.D D2DY:D¥D! D¢ D°DYNeN.D .. DiD NeN,DupviD°
NEPUD°D»D, D-NfDuN, D DubNeN,D2D,Ne D2 N+N,D¥: NED°D- D¥D¢ DUNED°N, D D2DY2Dubu

b NeD D2NN1DYNN NDuN BY2D¥:D»D¥:D3D Dl. Spark B¥D+DuNeb:DuNib D2D°DuN,

D¢ D°P°PuN,DY:NFNZ D¢ DUNEDUNED D+DYN DN, D¢ D¥NeN D¥2NDY:DY:NfNZ D°DY:D°P»D b-,
DY:D°N'D,DY2DY2D¥:Du DYD+NfFNIDubY:D, Dy D, NeDuN,Dub2Ndu %D ¢ DUNED°NTD D ..
DiD¢DuNTD D°D»D,NeN,N« B¢ D, N"NfN, Neb°NED D¢ N,N< BY¥2D° Python, Scala, Java B,D»D, R

~ o~

D D»Ne NED°D-NED°D+D¥N,DD, B¥D+NE€D°D+D°N,ND2D°NZN%:D N NEPUN"BUDY:D P,

Apache Kafka D¥%D+DuNeb¢DuN+D D2D°DuN, B¥:Dub ¢ NEDUNEND2DYLN fFNZ
N,N€D°PY2N+D»NN1D NZ B B¥%:N,DYNEDYD°NTD D, BYDubTD Nf

D¢ NED D»D¥:DIPUDY:D NebY:D . DYD»D°N,N,D¥NEPYD° DY4D+NEDD+D°N,ND2D°PpuN,

DYiD D»D»D D¥:DYeN¢« NeD¥:D+NN,D D1 D2 NeDup°oNfD12D Nf Ne
DYPub-DY:D°NiD N, Dub»NEDY:DY:D! DY:N«ND°PY2D¥:D2D°D¥,Dt. Kafka N+D¥%N Ne€D°DY2N«DuN,
D¢ DYNeD»DuUD D¥:D2D°N Dub»NEDY2D¥:NN,D, B DubNeN,D2D bt B7DY: D"D°Ne DSD°D-D DY2D4
D D»Ne D¢ D¥ND»DUD’ N fNZN%:DUD3D¥ B NeNeD»Dub D¥D2D°DY:2D Ne D,
NeD¥:Dub b, bY2Dub¥:D Ne Ne D¢ NEPYNED DYiD, NEDUNDUDY2D NeDYiD, D¥:D+NED°D+DYN, DD,
D D°P¥:DY:NN .

Apache Flink Neb¢ DuNTD D°D»D D-D NENFDUN,NeNe BD¥%:D° D¥:D+NED°D+DY4N, DD
D¢ b%N,p¥DD¥D2NKN B D°DY:2pYN«N B2 D°PoN,NfD°D»NEDY:D¥:DY,s D2NEDUDYDUDYLD .
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Dib, NeN.Dub¥:D° D¥:D+NED°D+D°N,ND2D°PuN, B DubiNeN,D2D Ne B¢ D% DY4DUNEDU D N

D¢ NeD N'DYiD° D+Dub- B¥%NeN,D°D¥:D¥:D2D¥,D°. Elasticsearch NeN,NENfFD°N,NfNED NENFDUN, D,
D N%DuN, NeD2Dpub Dubv:b Ne B2 D-DY:D°NiD,N,Dub»NEDY:NN P¥D+NSN'DYD°N .

D DY%N«N,NENfFDYDUDY:N, D D°PuN, D¢ D¥D»DYD YN, Dub°N«N, DYsD2N D!

D .D-D2D»PuNtbup¥:b by b, BD¥:D+NED°D+D°N,Nd2D°NZN%D D N,NfD¥2DONTD D, B D»Ne
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