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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 D¢ N€EDUD NN, D°D2D»NeDuN, NeD¥:D+D¥:D! DY4D°NeN+D D2N< B'D°DY2p¥NN |
D°D¥%N,DYNENDU DYDUD2D¥D -DY,D YD 1DY:DYs DYD+NED°D+D¥:N,D°N,NE

D¢ NED, D2NN1DY:NGBYD, B¢ NED N'DYD°DY.D, D D--D-D° DYD3NEDYDYDYDY4D3DYs
NED°D-DYDUNED®, NeD°D¥NED¥NN,D, B¢ NED,N'DY:D° B, D2D°N€D D°N,D D2DY:D¥4N«N,D,
N, D%NEDYD N, DY4D2. DiPuD3p¥%D BY2NN"DY:D B N,D NEDYIN« DuDIDuD DY:DUD2DY2D¥4
D3pubYbuNED NENFNZN, B¢ DuN,D°P+D°DN,N<« B'D°D¥2D¥%:N«N b Db-

NED°D -DY2D¥4D¥:D+NED°D-DY-NN NEPUNNfNEND¥:D2,

b b°D+b¥%N,p° Ne B-D¥:D°NtD N, Dub»NEDY:NEBYD) DD DYDYaNDYAD

D NEPUD B¢ D¥D»D°D3D DN, DY2DUNDD¥%D»NED°DYs N "D°D3p¥4b2,

DD -BY%:D°N1iD°D»NEDY:DYs D, YN DIHNEDYD°NTD,NZ Neb¥:D+D NEP°NZN, D,
P%NEDD°PY:D D-NfNZN,. D’R°D»Pubu B D°DY:pYNdu BDY:D+NED°D+D°N,NbD2D°NZN, BYN,
DYDuN, b¥NtDYD NN Pubt. DYD¥:NeD»Du NeN,D¥4D3D%: NeD ¢ DUNTD D°D»D NeN,N¢

D NED DYDuDY:NNZN, D°D»D3D¥%NED N DYaN<« B D»Ne DYD ¢ NEPUD DUb»DuUbDY2D Ne
N,Dub¥%:D Dup¥:N1D, bl. Beb BY%:D°D»NEDY:ND! N"D°P3 4€” 2D D-NfD°D»D D-D°NtD Ne

D N.D¥%D3D¥D2 D' D»Ne B¢ NED DY2NeN,D, Ne NEDUNDUDY:D D1,

DebuN BY%:b¥D»P¥:D3D D, Big Data B'D°NZN, N, D NeDY.:D°DY, D¥:D+N€DUN,D°N,NE
NeD¥NEPUD2DY-DY4D2D° N, Dub»NEDY:NGB U D DY4NeN, DD DY:NeN,D2D°. D¢DYANEDDYD2N D
DYNEDD°DY:D D-D°NTD D, NED°NeN+DY4D°N,NED D2D°NZN, B¢ D¥DNfD¢D°N,Dub»NENDDYDU
D°PoN.D D2DY:D¥%NeN,NE. BDSNEPUD D N,DY:NDU DD NEPUD Dub»NeNZN, N,NEPY:D DY4D2N DU
N,NED°DY:D-D°D°NTD, D, D¥:D¥:D»D°DDY: D°D°D-D DY:b¥s B2 NEPUDTD DY:Du

NEPUD D»NEDY:DY:D3D ¥ D2NEDUDYDUDYD . D'NED°NIPub+bY2NDu

NfNiNEDUDTD DubY2D Ne D2DYDUD NENNZN, B B-NfNDub¥%:D Du B D»Ne
D¥.D+DYD°NENFDIDUDY2D Ne DY2DUD N fD3D¥4D2.

P'D°D-b¥:D2NDu D¢ D¥DY:NeN, D, Ne Big Data

D3D¥:DY:NTPUD ¢ NtD Ne DY:D+NSNDYDY:NK B, DY2N, DYNEDYDNTD, D, BD¥bD¢ D NEDDUN,NeNe
Pyeb° N,NEN'N DoP»NZN+Dub2N<N NeD2D¥D1NND2D°N , D°D¥%N,D¥:NENDU BY2D°D-Nd2D°NZN,
N,NEPUDYaNe V. DYPuNED2D°Ne N D°NE€D DN, DUNED NeN,D D°D° 4€” Volume, N,D¥% DuNeN,NE
P°D¥:D»D NiPuNeND2D% B PYN,DYNEDYDNTD B .. DYNEPUD D¢ NED NeN.D Neo
D¥:D+ND»NfDID D2D°NZN, N,DUNED D+D°DIN,N¢ B, B¢ DuN,D°D+D°DiN,N¢ B D°PY2DYAN<KN
NEPUDNfD»NNEDY2DYa. D'N,DYNEDYDU NeD2D¥:DNN,D2D¥4 4€” Velocity, N,DubYiD¢,
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N,D¥NEDYD NEDYD2D°DY:D Ne B, B¢ DUNEDUNED°D+D¥N. DD . DiP¥NTD D°D»NEDY:NDN
NeppN,D, N,D%:NeDv.D NENFNZN, DYD D»D»D D¥:DYaN D-D°D¢ D NeDubt bep°DID NfNZ
NeDup°NfD¥:D Nf. DENEPUN,NEN. D32ND¥:D+DubY2DY2D¥:NN,NE € Variety,

D2D°NED D°N,D,D2D2b¥NN,NE N,D, D¢ D¥:D2 NeD2Dub Dup¥2b bl

Dib NN, Dup¥:D°N.D B-b,NEDYD2D°DY2DY:N<Du NeD2DuD Duby2D Ne

NeD,NeN,DubvsD°N,D.D-D NE€D¥:D2D°DY:N« B2 N.D°D+D»D N1D°N Ne

D¥D ¢ NEPUD DUD»N'DY:DY:NDYLD | DeDYD»D¥4DY2DeD°DY4D, B, NeN,NEDYDDDY.D .
DDuNfD¢DYNEND DYNIDUDYDY2NDU D DY:N,DYNEDYDNTD Ne DY2Du NeD¥D DUNEDTD°N,
D-D°NED°DY:DUPU D-D°D D°DY:DY:D¥D! DYNEDD°DY:D D-D°NTD D .. D'D D Dub%N,D°DD»N«,
D°NfD'D,.D¥%D-D°D¢ D Neb , N,Dub°N«N,D¥:D2NbDp BY4D°N,DUNED D°P»N:«

D¢ NED N1D NeD»NeNZN,NeNe B0 NeN,D¥:D! N,D D¢ Nf.

DYD¥D»NfNeN,NENfDoN,NfNED, NEDY:D2D°DY2DY:NB U NeD2DuD Duby2D Ne B DYDUNZN,
NeD¥4DuUN"D°D¥:DY:D YD DY4DUNN,D¥4. XML-N,D°DD»N¢ B, JISON-D D¥DON f BY4DpubY2N, N«
D°D°D-D DY:D¥s NeD %D DUNEDTDCN, NeD»Dubvibpub¥2N,N< B D»Ne

NfD¢D¥NEND DYNTD D2D°DYD Ne NeD2DuUD Dub¥:b L.

b D°D-D¥:DuNN‘DY2D%:NDu D°NEN B N.Dub°N,NfNEN« Neb¥:N NED°DY:DUDY2D Ne

NED°NeD¢ D¥:D»D°D3D°NZN, D" D°PY:DY2NDu DY:D° BY:DY-D¥:DIPuN-N.D2bu DY4:D°ND,DYs

D¢ D°NED°D»D»PUD»NEDY2D%:. D3D»D°NeN DuNEN B¥:D+NSDUDD BY-NNZN,

K€D NeN+N‘N,DY2NDpu NeNEPUD NeN,D2D° B D»Ne DD DY-DYD2NEDPDYDUDYDY2D YD1
D¥b+NEP°D+D¥N, DD . DoeD°NeN"N,D°D+D NENfFOUDY4D 2NN, NE

D¢ b¥D NED°D-NfDY:Dub2D°DuN, Neb ¢ D¥:NeD¥:D+DY:D¥NeN,NE DD °NED°N%.D,D2D°DY2D Ne
b NED¥D B-D2D¥:D D N DUb»NEDY%DYNND, B¢ NED, NfD2Dub»b Nibub¥%:b b,
DY.p°NeN"N,D°D+b¥:D2. DZN,P°P°D-D¥NfNeN,D¥:DN+D, D2D¥:NN,NE D3p°NeD°PY2N,D NENfFDuN,
NeD¥%N NED°DY:DY:D NN, NE NeD2Dub Dup¥2D b D¢ NED, D2N<N B¥D Dy B D- NeN,NED4Ne
PoD¥DViD ¢ DY4DY-DUDY:N, DY4D2. DN fD+D»D NED¥:D2D°DY2D D Neb¥:D-D D°N'N,
NEPUD ¢, D»D DD, B D°DY:D¥%:N«N BY2D° NED°D-DY:NKN NfD-D»D°N B D»Ne
D¥D+DUND ¢ DuNIDubY:D Ne DYD°D ' N'DIDY:D¥NN.D, B, DYD3DY:D¥D2DUDY2DYeDY4D3D Vs

D' D¥%NN,NfD¢ D,

P PuNeNfNENN« P¥:D+NSN‘DY:DY2N«N
b b¥:N, D¥%NEPYD°NTD D,

DNPDYDUNDY2D P NeN,NENFDON,NfNEN B D-D2D»Pub°D°NZN, B DY:N,DYNEDYD°NTD NZ
D b bY%:D°P+D¥%NED° PeD°PY2D°D»D¥:D2. DSD°DID N B, NeN,p%N1DY2D P° Neb¥D-D D°N'N,
NfD¥:D DD °D»NEDY:NBU N,DYNEDYZDN,N< B YN, DYNEPYDNTD D, D D»Ne
D3D»NfD+D¥DoD¥:D3D ¥, D°DY:D°P»D D-b°.

D'D°D-D¥:D2NDu D¢ DYNN,D°D2N%eD D°D, D¥D+NSN'DY2DY:N<N NeD2Dub Duby2b Dt B¥N
D2p°N,ND2D°NZN;:

e DiP%NTD, D°D»NEDY:NGBU D¢ D»D°N,N,D%NEDYIN« N, DYNEPYD NENFNZN,
N,Dub°N«N,D¥:D2NbBu B¢, D¥:N+N,N¢, N, D¥%N,p¥:D3NED°N,D D, NEDYD»D DD, b,

DY,DuN,D°D D°DY:DY:NB U DY DD»D Dub¥:aN,NeboD¥,D! D°PoN,D, D2DY:D¥N-N,D ..
DYD»D°N,N,D%NEDVIN« NeD¥N NED°DY:NNZN, D»D°P1DoD,, NEPUD¢D¥NeN,N« D,
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D-D°PY,DuNID°DYD, Ne.

e D"PYNDUNEDY:DUN, D2DUN%Dub! B, DN Dub3NED NEN BN, NfDY4DYaNdu
NfNeN,NED¥DINN,D2D°, D' D°N,N1D D°D, B, B'DuN,Pub°N,DI4NEN-.
DYDP¥NEN,D°N,D D2DY:NDu NfNeN,N€D3DNN,D2D° NEPUD3D NoN,NED, NENFNZN,
D'D2D D3D°N,Dub»NEDY:NFNZ B DuNeN,Dub»NEDY:D¥:NN,NE. D—D°D2D¥4D" NeD°D¥4D
Pv:D°N"D D¥aN« N,NED°DY:ND»D NEN FDUN, NeD2Dpub Bub¥2D Ne DY4
N,Dub¥D ¢ DUNED°N,NfNEDU B, DY4D¥N%eDYDYNN,D ..

o DENED°DY2D-D°PONTD D¥DY:DYaNDU NeD,NeN,DubYsN« N,D,DoNeD NeNfFNZN,
D¢ D»D°N,N‘DTD%NDu YD DUNED°NTD B, B, B¢ NED D¥:D+NE€DUN DUDYD, Ne.
Db DD DYaND¥D2NDu B¢ NEDYDINEDDYDY:N« N,D DN NENfNZN,
D¥D¢PUNED°NTD, D .. PD»Dub°N,NED¥:DY2DY:NDu N,D DNeD NENfNZN, BD-D°D¢,D,NeD,
D¢ NED D¥:D+NEDUNPUDY:D D B, D¢ NEPUD B¢ D¥NIN,DubY2D Ne
D¢ P¥N,NEPUD+D N .Dub»Dub! D¥:DY:D»D°DDY: D°D°D-D DYDY D D»Ne
D bv:D'D DD D'NfD°D»D D-D°NtD, D, b2D°NED D°P¥:N,DY.D2,

o D'PuD+-NDUNED2DUNENC DYD°DD°D ¢, D»D D2D°NZN, D»D¥:D3D
D¢ NEDYNDY,DYAN,NEDYD2, DD»D DD, B, DY4D°NENNENFN,N¢ B¢ D% NeD°PIN,D°DYLi.
DYDP¥:D NeDep¥D2NPDp NeDuUNED2D NeN¢ D°PY:D°D»D D-BD NENFNZN, D2D¥4D ¢ NEDYaNN«
D¢ D¥NbuN.D N,Dub»Pub?.

o DEeb¥%b+D, D»>NEDY:NDU D¢ NEDVDINED DY4DYN« D¢ DUNEDUD D°NZN,
D3P ¥:D»D¥:D°D°N 1D D¥:DY-DY:Nd U NeD2Dub Dup¥ab, Ne'D. b bY:N,DYNEPYD°NTD NZ
D¥.D+ D¢ NED BYDubY:DubY:D B, B¥:D¢ Nt DA,

DYNED, N'‘DYsN« NeD£D3#NED® D, NeD%N NED°DYPUDY2D Ne
NeD2Dub bubv:b Pt

D+D°P°D¥D ¢ D»DubY2D Dy B-D¥:D°N1D N,Dub»NEDY:NK B D°PY2DYN«N

D¥NeN f N%oDpuNeN,D2D»NeDuN,NeNe NED°D-D»D N1DY:NDYD, D¢ NEDYDINED DYDYDY:ANDYAD,
D¢ NED N'DY:D°PY4D .. APl B¢ D¥:D-D2D¥D»NeNZN, D¢ NEDY:D3NED DYDY4D°DY4

NeD°DY4D¥:N+N D¥NeN,DUbD»NEDY2D¥: NeD¥:D+D N€D°N,NE B D¥:N,p¥%NEDYD°NTD NZ B D-
D2DY:PUN"DY:D N NeDuN€D2D NeD¥:D2. B’Pub+-NeD°NE€DUDD¢ D D¥:D3 NeD¥:D+D NED°DN,
NeD2DubD DubY¥:D,Ne Ne D2DpD+-NeN,NED°DY2D Nt. DeDub ¢ NEDUNEND2DY2D°Ne B¢ DUNEDUD D°N+E
D¥D+DuND ¢ DUNID D2D°PuN, D+DuN«D ¢ PUNEDUD+D¥D1DYD¥Du D¢, NED N B¥D’

b YN, D%NEDYD°NTD, D, B¥N, B"D°N,N+D b°D¥:D? b2 NEPUPTD,DY4bu
DYeD°NeN,D¥NeN%DuD3D¥s D2NEPUDYDUDY-D .
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BYD»D°N,N,D¥NEPYIN« NeD¥:N NED°DY-DUDY2D, Ne DY4D°NeN"N,D°D+DY4N<N

b b¥eN, DYNEDYDNTD D, NED°D-D Dub»NeNZN,NeNe D¥2D° DYDUNPoDYD»NEDDY4
N,D,D¢D¥D2. D Dub»NeN1D D¥Dv2DYaNDu NeD NeNDubv4N« NeN,NEN fDoN,NfNED NENFNZN,
NeD2Dub Dubv:D Ne B2 DY:D°N,NED N1D°N Neb¥% D¥%N,DY:DYNDubYD, NeDY,D, . NoSQL-N
NED°DY:D D»D N%oD° D¢ NED DYDUDY:NNZN, DD D°D¢ N,D D2DYNDU NN DubvaN< B D»Ne
DY:PUN D ¢ DYNEND DYNEDUDY2DY:NKN NeD2Dub Dubysb D,

D"P¥DoN FDYDuDY:N,DYDYNED Dub¥:N.D NED¥:D2D°DY2DY2NDU NeD, NeN,DubYiN«
NED°D-DY4DUN%D°NZN, NeD2Dup Duby2D,Ne D2 D2D D'Dp JSON B D»D, XML. D*NED°N,D¥D2NBDpu
N NEP°DY:D, D»D,N%eD° N,D¥4D°N fNeD NENfNZN,NeNe D¥2D° NeD¥%N NED°DYDUDY:D D,
NeD¥%Dup D, DYbub¥2D bt BY:DubID Nf NfD-D»D°PYiD, D¥:DY:D»D°PDY: DP°D-D DYDY D»Ne
D¥D+NED°D+P¥N DD, Neb¥NTD, D°D»NEDY2NN B¢ D»D°N,N,DINEDYL.

D P°D-DY:DuNN‘DY:DY:NGBU N,D°DD»DY4D2N DU NeD NeN DubYaN< NED°NeD¢ NEDUD Dub»NeNZN,
NeD2DuD Dub¥:D,Ne DY4D° NeD¥:D2D¥:D°N D¢, DY2D¥%NN,D, NeDuNE€D2DUNEDY4D2. Hadoop Distribute
File System NED°D-D'Dub»NbBuN, N,D°D1D»N¢ D2D° NeDup3p¥sDubysN, N« D,

D'NfD+b»D NENFDUN, B N B'D»Ne DY%D°D N'DIDY:DY:NN.D . D7D+D»D°N1iD¥%:NDu

D¢ D»D°N,N,D¥NEPYIN« D'D°NZN, D°D 'D°D¢ N,D D2DY:NfNZ B¢ D»D°N,N,D¥:N€DY:Nf. Amazon

S3, Google Cloud Storage D, Microsoft Azure B¥%D+DuNb¢DuN+D D2D°NZN,
NeD¥:Dub b, D¥:Dub¥:D by D .D- D°D°PID B¥D! B¥:D+D»D°NeN B -Dv:D NEDP°.

D3NN"D NE€D¥:D2D°DY:D B NfD»NfNiND°DuN; D D-D2D»DuNiDub¥%b by B°

NEDUD3N fD»NeNEDY2DYs D¢ DYaD ¢, NfDuNeNEPYDYD! D' D°PY:DY2NKN . Dib NeN,DubYaN«

NED°D -DY4DuN%D°NZN, N+D°NsN:NBu D YN, DYNEPYD°NTD NZ D2

D¥D¢ PUNED°N,D,D2D12D ¥t B¢ D°DYaNeN,D, B D»Ne D+N<NeN,NEDYD3DY,

D¢ P¥:D»NfNEDuDY:D, Ne. DeNEN D D2D NEDYD2D°DY2D D B¢ DUNEDUDY:DYND N, NEDUD D°D¥4
D Neb¢ D¥D»NED-NfBub¥:Ndp B D°PYbYaNdu DY:D° NeDDY4DYD 4DV N1DY2NPBU
DY:D°PoD¥D¢ D N,Dub»D ..

P B¥:NeN,NENFDYDuDY:N, N« BD¥D+N€D°D+D%N, DD, Big Data

Apache Hadoop NeD%:N+N,D°D2D»N+DuN, NeD¥:D+D¥%D! N,NEDUDDYD2DYANED® D D»Ne

NED°N+D ¢ NEDUD DUb»N‘DY:DY2DY4Dt D°PY2D°D»D D-D° DY:D°D+D¥NEDYD2 NeD2DUbD Dub¥2b D,
MapReduce D'NEPYD+D N, D¢ NEDINTDUNeNeN< P12D° DY2Pub+D¥:D»NEND, D
NeD»DubYsDubYaN,N¢ B, D¥NeN fN%eDuN+N,D2D»NeDuN, D2N«ND, NeD»Dub¥2D Ne

D¢ D°NED°D»D»DUD»NEDY2DY: BDY:D° NEND D NfD-D»D¥D2. YARN NE€DuD3NfD»D NENFDUN,
NEDUNeNfNEND°DY.D . PeD»D°NeNDUNED° B, NEP°D-D'D°N'N, D¥:D¢ DPUNED°NTD B, BYDubTD Nf
D¥DY:D»D°P1DY: D°D°D-D DY:D¥s NfD-D»D°PY4D . Hadoop B¢ DUNEDUNED D+D¥:N,ND2D°PuN,

D¢ PuN,D°P+D°PIN,N¢ B DY:N, DYNEPYDNTD B, Ne D¢ DY:D2NN "DubY2D¥2D¥,D1
D¥N,peD°D-D¥:N f NN D¥:D1ND, D2D¥4N«N,NENZ.

Apache Spark B¢, N€DBUD2NN"D°DuN, Hadoop B¢ b¥s D+N<«N+N,NEDYN, DU

D¢ PUNEDUNED D+D¥N, DD, D+D»D°D3D¥D D°NEN. B, Neb ¢ D¥D»NED -D¥:D2D°DY:D,NZ
D¥D ¢ DUNED°N,D D2DY:D¥:D! D¢ D°DYiNeN,D,. D¢DUN DY2D¥:D»D¥4D3D Ne

D NED¥D B-D2D¥:D D N, D2N<NtD NeD»PubysD,Ne D2 NeN,D¥: NED°D-

P¥:D ¢ DUNED°N,D D2D¥:Dubp NeN,D°D¥:D D°NEN DY:NK NDuN DY:D¥:D»D¥4D3D DL, Spark
D¢ D¥%:D D DUNEDTD, D2D°PuN, DY:D°NeNeD¥D2NfNZ B¥:D+NED°D+DY4N PN,
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D¢ D¥NeN DYNDY:DY:NFNZ D°DY:D°D»D N,D, DoNf, BDY:D°ND DYDY ¥Du B¥D+N fNIDubY2D B
D, NebuN,pup2Ndp DY DUNED°NTD D ,. DYNEDYDINED DYDYAD NeN,N¢

N,D¥:N€DY:D NENFNZN, P°D¥:D” BY2P° Python, Scala, Java D D»D, R D' D»Ne
NED°D-NED°D+D¥:N, DD, B¥D+NED°P+D°N,ND2D°NZN%eD N NeD NeN DubYa.

Apache Kafka D¢ NEPUD DYaNN D°D2D»NDuN, BY2Dpub ¢, NEDUNEND2DY:N fNZ

D¢ PUNEDUNNPD»DNf B DN, DYNEPYDNTD, D, BDY:DubTD Nf D¢ D»D°N,N,DYNEDYD°DYD .
DYD»D°N,N,D%NEDYD° DYD+NED°D+D°N,ND2D°DuN, DY4D D»D»D D¥:DY:N< D-D°D¢ D, Nebub? P2
NeDub°NfB¥:D Nf Ne DYLD DY2D DY4D°D»NEDY:DYD! B¢ D°NfD-D¥:D1. Kafka N,D,DNeD NENfDuN,
D¢ PN DYPD, B¥D ¢ DUNED°NTD, D! D°D°D-D DY:D¥s DYDY:D»D°P1DY2 D D»Ne

D¢ D¥NeD»DUD N fNZN%DUD3D¥s B NeNeD»Dub D¥%:D2D°D¥2D Ne B, B DYN,PUD3NED°NTD D, Ne
D°D»NEN,DUNEDY:D°N, D D2DY:NDYD, NEDUNBUDY:D NeDYiD, D°PY2D°D»D b-D°

b bv:N,D%NEDYDNTD D,

Apache Flink D°D¥:D%:N1Dub¥:N,NED,NEN FDUN,NeNe DY2D° DYD+NED°D+D¥N, DD

DYePub ¢ NEPUNENDE2DYNKN B D°PY2DY:NN B2 D°DON,N fD°D»NEDY:DY:DYs D2NEDUDYDUDY4D .
DYD»D°N,N,D%NEPYD° B, D-NfN1D°DuN, B'DubiNeN,D2D N D¢ D¥: DY2DUNEDU D,N

D¢ D¥D»NfNEDUDY2D Ne D+Dub- D-D°PY:Dub D»Duby:b B, Elasticsearch
NeN,NeNfDoN,NfNeD NENFDuUN, B, B N%.DuN, B, B¥%:N,DYNEDYDNTD NZ D2
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