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1. —PECCEHR AL R4t , I T AL HEECCHE , HAFIEAE T, A6

ECGH i SAF AL , FI T 40 A A7 BT iR ECGEL ¥ 5

ECGTlAb A , F T $2 U4 A1 U7 6k T B R ECG A sUAF A AR L RIECGEL i , il e 1T
%I TR S

ECGAbIE AR B , FI T 2l H 34T FTIAECG AL B HL 1] 52 AT 5% 5 LA %

ECGAr 2R Gu i 15, HIT A BT iR ECG AL 3R AR e AT A1 55 1 45 AT G vt 40 W , oK 4e vt
I BT 5 FL 0% 28 FITIRECG 23 A AT AR B

2. AR EE SR 1T R I ECGET #R b ¥R R 40, HRFEAE T, IR ECG AL SR A BB AT BT IRECG
oAb 38 AR e 1] (1)L 25 1) I PR LA

X PR ECGTIUAL HR AR B ] 7 AT 55 A A 25 RO B 3E AT 4028

3. QAR ZE R 2 PR I ECCEU R Ab 38 R4, HURRAEAE T, ) B iR ECGFIUAL H2 A% e ] w2 (1) 1
SR E I BB AT 2 R R ARG : 1B B 0 a2 O Ehid i L O TR
MR T — FhEL 2

4. QBRI SR 2B R R ECGELHR Ab 38 R &1, HURHIEAE T, X BB ECG FIUAL 22 A% e ] i (1) 1
2 A T B R BT 2 I R RS « 2 s B TR) B T IR ECG T Ak HE AR R 1] 52 14T 45
055 BV 73 81 5 2 ANFRRIE 53 930508 BL ) 22 3080, X RN B d R 38 0 B2 B i 5
AR FEAT O ZERT I, 2 R IO ZE ), D0 3] 5 v 3 e I 9B 6 2 () BT 3 2848 1 25 A AN R
A3 BT 5 25 TGS BT AR AU 38 T 92 P i 040 1R AT 0 2 D

5. BRI E SR AP AR ECCHAR AL FE R Gt , HAFAEAE T, Frid O 2245 DU ) i PR A 45

00 ZEA U 1) 285 SRR 5 JUD XSO 28 IUEL AT G v 23 B » 75 W), 5% SR AR A 38 % 92 (1)
Frid <24 2:4T s Bk ) .

6. QAR E SRS TR MECCH R 4 R4, HARIEAE T,

Xof o ZE R ME AT e vt 3 B () e PR S

O ZERTIME N T — 55— Qo B MUE I, Y01 3R 52 BT IR AR S8R L1 I 38 2840 1 6 7Y
N EN IS

200 ZER B R T — 58 Qo3 MUEL IS, D01 3R 52 B IR RS AR SR B2 1 T 3R 2840 1 6 7Y
BN

75 ), T 5 B A R I 3 T 2 ) BT IR B B i S A I

7. AIBURIE SR 6 TR ECCHEAR AL 22 R &t , HAFAEAE T, Bk 85— 0 22 MIE 950-70.

8. WAL E R 6 ik ECCHEAR AL HE R &t , HAFAEAE T, Bk 85 0 22k MIME J990-100.

9. QAR R AFTAR R ECGE PR AL 3 R Gt , HURHIEAE T, XS B ECGFRUAL FE 4SS e ] 5 (1) 11
25 WAL BB E BT 2 SR BRI LS < 24 BTl O 324G DU &5 SR AN AR, JE AT 5 Bk
T, RS U 25 S S T B s T D) ) A AR A T X R P - e 1 2 2R S s i, 5 ) g
AT FEA

10 JIAUR £ RO PR ECGH AR AL 38 R 4t , HUARFAEAE T, vk B 4 0 f) i P A48« 4
R U 25 5% 52 TR AR ST, ) S P R AR Y0 L IR - B 1 S A AR U
FIT IR AR B0 B () BT IR 258 1 R B R DR AN 5%

L1 BRI ZE R BT IR R ECGHE P 4 ¥ R G, HARAEAE T, T iR ECGH I Ab 22 R G0 1 T
Hadoop , FIFIRECGH A1 T A7 B A H ¥ T 8 FH Hadoop Y I HD SFAS e S2 TR, BT iR ECG T Ab FE AR e
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1) Di5E FH Hadoop HH - Map B S SE3N, , B iRECG 43 2R Ge A B i) DR HH HadoopH [ Reduce Bt
SEH.

12. —PECCHUHR A2 77 v, HAREAE T, B UL N AP 3R

ECG 43 i AT A B U BCGEL I , 0 o3k 4T 40 A1 20 A7- i 5

ECG T Ab P A5 He i B4 A1 RAF A T TR ECC A7 sRAF B B 1 () B iR ECGHUE , il 52 4T
%I TR AT S

ECGAL 3B B HLZ I IF AT IR ECGFIUAL R A B 1] 52 () B i AT 55, FRR AT A Rk &
FITIRECGHr KRG it

BT IRECG 43 26 G TH S HLAZUR B ik BHAT I 45 SR 35 0 kAT Ge vh- 4 i SR S e G vk 43 i i)
Gt B9 3% 8 FIFRECG A A TRAF A A B

13 JOBUR)EE SR 12 BT iR (I ECGEL IR A 3 J7 1 , JLRFEAE T, FTIAECG AL BB B AT BT ik
ECG T itk R ARHRL il 52 (1) 4155 1 2 BRAD 45 «

X BT ECG AL HR AR il 5 1 4T 55 AR A &5 I B H 34T 20 28, X BT IR ECG Tl Ak B AR 1] 7
(AR 55 T A, 35 B BN HEAT 20 250 28 048 - 1B B L OBl 22 L O it il L R L O A
FEUL AR A BT ) — FhE 2 i

14 JIAUFIE R 13 FTIA I ECCHUE Ab 38 751, HARAEAE T, 5 BT iR BCG i Ab R AR B 1] 5 110
B4 HR AL B B B 3EAT 20 25 28 0 0l AN R AR 5 AT 30w

15 GBI ZE 3R 1 3 TR I ECCEL IR b 3 77 v, S AEAE T, Pk ECG AL B AR HR X FriRECG
oAb 38 AR e ] (1) 4T 25 R AL B B BUE BT 2 R D R H

R 58 INF 7] B B ECG T AL 3R AR B il 5 (1) BT i AT 55 s B ST B 5 31 43 il 5 2 A4
R0 R 22 N300 5

X REA BT IR FRAE BN B BT IR - Edm 3047 O ZE A 0, 14 2R tH 30 O ZE ), DU A 52 B ik o
AR 0 L) Pl 3R B8 1) 288 0l 9 AS B 43 5 75 JU) DD 5ksf e R R A 38 o) 2 Py Pk 040 13047
2RI 5

200 ZEA U ) 225 SRR 5 JUD XSO 28 A PUEL AT G v 43 B 5 75 W), % BT SR AR A 38 % 92 (1)
BT ik 28 34T b Bk U 5

T RS W 5 5 2 TR R U, DA S I O R A 3R S S PR BT IR - B R 1 S A O
7 I, UL XS B SR AR AR B A L PR I~ B3R 3 AT 54 W0 5 ) SRS D 25 R 2 TR 4 ), )
S E IR FFAIE B LR Ik~ 250408 1) 28 Sy B4, 5 D 31 P R AR B Xof 2 () P ok~ 4
[FIZET R DA TS o

16 TR EE R 15 FTid (I ECCEUHE Ab 38 75 12, FLRFAEAE T, 2400 206 U 11 &5 SR A e, D0
X U2 AG MELIEAT G v o0 W (1) 20 BRI A

0 246 DIMEL AN T — B8 — Lo ZRAS DUAELINT , VU] 5 v 3R e i 3 0ok 2 P P ot~ S 4 1 S 71
B2

20 224G DIMEL R T — 55 Lo ZRA0 DUAELINT , DU 2] 5 v 3k AR i 3 0ok 2 P o~ S 40 11 S8 71
OB 5

7 ], D) 5 TR R AE 3 T B ) BT IR A 1 R AR TR

17 G BRI B SR 16 BT A B CGRL I Ab ¥ 5 v , LR AEAE T, BT id 35 — 0 SR A JUAE A 50—
70,
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18. TR E >R 16 BT A B BCGELHE 4b ¥ 75 v2: , JLAFAEAE T, FTid 55— 0 4G JUE S~ 90—~
110,

19. JAUFIER 12T I ECCHEUE A 38 75 v, AR AEAE T, IR ECG Tl b FEARHR il 52 1T 55
i il 72 AT 45 B DA A 23R 1

L5 H =ECCHE &/ - B K/ o

20 . WIBLAE R 19 AR (I BCCHLHE A 2 770, AR AEAE T, I AT S5 80N IE 5, H1<
455010000,

21. WIBLFIE SR 12 Frid (I ECGHUHE &b 2 7 1 , HARAEAE T, iR ECCH 4im b 38 7 V2. 3L T
Hadoop , FFRECG 43 A7 2 A7 fil L ) Dy B8 HH Hadoop 1 I HDSFASE B S B , BT iR ECG Tl 4eh PR AR B
1) D1 5E FH Hadoop HH - Map B S SE 3N, , B iRECG 43 2R Ge i A B i) Zh R FH HadoopH [ Reduce Bt
S
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ECGHIBLIE RGN 774

B GuE
[0001] R B KR TT BRI, JeHE — FIECCHE AL R G ST ik

BREAR

[0002]  4n4>3GTFALPAD IPTVAE e £ b i 5 il AL, , DhRE A5 K, 25 i 22 AR IR R
AT 55 R HIAE R HE 5 o B8 2 TR AR S LIRSS FE P 9 K s E M e 2N e B &
P A5 1] L At ) 7 A5k o B BB T e AR T it R AT R BERT AR R Bt “F ™ I R e AL 5 7
o TR BILAA AL [, NATHSRE S RE I Wr B A2 1 (2330, B AR 319 A S5 (@ B ¢
3B T o BRI T AR 55 R AR BB BOR BN, UK 48 2 i KR T4 5 B AR TS &
FEAR AT I T H i AR I RVRTpAS , i 52 B s 20 51 3 AATISR i R B A3 ST, A2 36
NI -

[0003] L] (BCG) X 2% Lot SR A% LR A2 20 BT B e O AeL, 47 Bhig i, X
ek a9 1 12 Wi EL AT B T S o o P P 3 2 S R JUE B 1) P 29 B0 5 s UL SZ A5 AHR LA A2
LR fift o 25 AL AR R AR 5 S — S YO HL PR AR SRR P Lo HE P SRR R AR A 2 W L
REZER R SESK A BB By 7 5 20t B, e oo ri ST 2 ) FR AR i e 17 LI AT B
[0004] e ) R EAT o HE B I 10 53 S B AT A TR R D RSSO 2 R HE, K
oy TR) R 53 B B » 45 22 3 BB 1 oo L RS0 ) 00l S K, AN A 55 o o B O A0S
Fe R S B REAT IR 4, A M7 & EREAT AR 4 J5 BEAT 0 M, SR, I I A A 1
i A& IR R O LS 5 3240, X W 4 R B HE B P 7 A — 2 2

[0005]  ZEf 5 B, — AN IR BL256Hz RAF 2 (1 e &, 233 1l 1) A7 6 7 2 A o 2 7
T, /N B EE B 1. 8Mb, LOR B 2947 440Mb , W ALAE FT3 31K, 32 R R A K BI5 1201
T, BN AR EIA P42, 668, At Sl H K, BAL TR XS, X SR BEAT S, 2
BEAT B A 5 FIAT B BRSO AR HE 7 5 e AR HFERS A2 77

[0006]  [H|itk, 7 b SE Dy R A AR T 5, B8 0 PR I 4 i T Dk M AR FE X 2 1 B ECG
e/

LZARSE

[0007] AW B BAE T 4R 10E— MECCHEIE AL R R Gt M U7 i, LA PRIs ab FE i B I ECGHUHE
I XF BT IR ECGEA 3E4T 73 2K

[0008]  Jy VA F| Bk B, AKIIERGL T — FIECCEHE AL R4t , HI T4 BRECGH 4 , 0
Fii

[0009]  ECGH A A7 Mt A5, FH T 40 A5 2047 s AT IR ECG AU 5

[0010]  ECGTRALFRALTR , ] T4 B4 A7 2UA7 ik T BTk ECG 43 A A7 fil Ak B b IIECGHL i , fhil
A5 H 9 BLFTIRAT 55 5

[0011]  ECGAbIEARHR, FH T B 30T IR ECG T A B BB 1] 5 1) 1155 5 BA K&

[0012]  ECG4r2KR4Guittis, T ik BCG AL FAR B P AT AT 45 10 45 AT G it W7 9%
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Gu it i 45 R 1% 2 IR ECG 7 A sAT fl R B

[0013]  fLiZh), /£ EIARKIECCHPEAL B R Gt , iR ECGAL A HRIAAT T IR ECGTAL B A B
il 5 BIAE 55 B AR A - X iR ECG il Ak BRAR B M) (144 55 P A 85 I B #E AT 0 2%

[0014]  PLIEH , £ EIRIIBCCHE AL R Gerh , X Prik BCG T Ak BR A B 1l 5 (1 4 55 h B 55
(B BEAT 0 SR AL - IR B E OBl 22 L OBl il L B O EAS L AN RE
B i) —FhEL 2 b

[0015]  fLIEH , fE EIRIIBCCEE AL R Gerh , X Prid ECG Ak BE AL B 1l 5 (1 4 55 h B 85
B AT 7 SR L RE LA « $2 5 I [R) BURs TR ECG A BEAR B A 7 1) A 55 A 5 I 2K
Y73 FIN 5 22 NRFAEEC I B RLIK) 245 Bl » SRR RF AR LA s 5 At AT D 22
RO, =4 R B ZE I, YA 52 P s kB 0t S ) BT 38 1408 (10 2 5 D A BE 0B 5 75 I & Fir
RPN B B AE BEAT O A0 0

[0016]  ARIEMT, ££ IR ECCE AL 3 R G , ridt Lo A Uy i R A A -

(00171 Lo U ) 45 AR, Xk o e PUMELREAT e vt i 75 DU, 6 P R R AL 49 X
IS () i 5 B AT s B DU o

[0o18]  fLif, #£ EIRRIECCEE AL IR R Ge rh, X A IME AT Se it o A R R 4 -
(00191 =200 ZRGIMEL/ N T-— 58— Lo BAG DMAELART , DU 0 52 P 5 8 2 (4 Bk 5 24

AL ENLSE ;
[0020] 0o B A T — 3 o Aar BUMELIR , DU 5 P ARp Ak 5 I ) P ik~ 8040 )
FAA LB ;

(00211 5 00J, D04 5 Ffr SR AR ALE 4B R I ) i 50 0 ) SR IR

[0022]  flLikiy, 78 LA ECCEEAL I R gt , Frik 5 — 0o 240 ME 5070,

[0023] R, 78 BRI ECCE AL R Gy , Frid 5 — oA l4E 990-100.

[0024]  fLif , fE EIRHIBCCHEE AL HE 2R e , Xof Frik BCG Ak BE AR Bk 1l 5 (1 4T 55 h 55
(B BEAT 70 SR I RE AL « 24 IO A U ) 45 R AR, S HEAT 5 SR N 5 =46 0
25 R BT WK A DU 2 A R AR IO I 18 3t i ks 1) SR AR g o S, 5 U BEAT A
e

[0025]  fLizh , fE EIRHIECCGHUHE AL R R e, Jrid A DN i A A 465 - G 45 AL 2
PR i DULAE BT 5 RIS LAY I 5Bt (0 S8 8 O 485 75 U, A P R ik 5
X R BT 5B i SRR AN

[0026]  fLikity, 7 FIR RIBCCHU AL 3] R 40 b, Frik ECGEi#hs b3 2 4t 3k T Hadoop , ik
ECG 7y Afi 2 A7 fig A HL () D € i Hadoop Y HDSF AR B SEBY , FIr iR ECG FLAL F A5 B (1) T
HadoopH (Map L HSLEL , B iR BCG 73 KR40 THR LK) Tl E f HadoopH fIReduce BB S HL o
[0027] AR EHEHRAE T —FHECCHUE AL FE /7 1%, AR LL T D IR

[0028]  ECG> A 30AF il B BRAZUSCECGH I , I S FLHEAT 2047 3047 5

(00291 BCGALER AR $ HL 73 A1i 30AT il T TR ECG 7 A1 A7 il AR - 1) i iR ECG R4 ,

AL I LTI S
[0030]  ECGAbH AR BN I AT BT IR ECGTI AL H AR IR ] 58 AT 55, B PAT IS R %R
ECGHr 240 11k

(00311 PIriRECG 7y G0 tH A B Ik ShAT 1 45 SR OF S SLEAT Geik o i, SR e ik o

6
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I 45 51 R 32 5 IR ECG 23 A 2 AT A Ak

[0032] DLkl , 76 R I ECGHHR b 2 7 v , FIAECGAL BRASERBAAT BT R ECG TR AL HE AR B
il 58 FATE 5 B D SRS < X B ECG T Ak BRARHR il 58 B AT 55 h A0, B B B4R 13047 43 28, X Pk
ECGTIIAb R AR B 1] 5 (4T 25 Hh 80 25 B B3 AT 73 R0 B 4 - 1B L 8L O sl 22 L 0 3))
T A OB ST BL R ASBE A B R I — FhER 2 B

[0033]  HLi% (¥, 75 IR I ECCHL P AL 2R 7 vA v , Xt T IR ECG TR AL R AS B il 52 I 4155 h AL 5
(B PR FEAT 3 S 20 53 0 A RIS TR R

[0034] DLl , 76 R I ECGHHR b 2 7 v , FIRECGAb BRAS BT FITIA ECG T Ak #E AR B fil
5E AR S5 TR AL B B AT 5 R D IR L4

[0035] 45w I ) BORE BT R ECG Fil b H2 ASE e i) i (%) B i A 55 Hh A 55 1 B304 1 43 1 R 43l
52 MNFIEP T B 2 A5

[0036] o ANAFAIE 9 5o B2 [ i 2004 13047 O ZE R0 0, 14 R I O 22 ), DU) 1 s i A AR
IR %5 L[ It 3R B8 B4 28 0l 9 AS B 43 5 75 D)5 DD 56f B R R AR 38 ) 2 Py i i 040 13047
O ZRAG I 5

[0037] 2400 ZRAG WU P 225 SERNAREIT , UL o0 ZE A DUAELBEAT G vk 43 7 5 45 JU L X v S SR i 38 o
JSZ () BT I - E 5 34T s ke

[0038]  fun A 5 SR 52 3 5 W I, DU 5 BT IR R AR 9B 0 R Ik A R S L R
BT, 15 D DU B S SR U 8 A I ) B i - 5 AT s T SR DN SR R I R
I D)) 7 T IR AR A 30 %5 92 1) Bk B i 1 SIS 28 Sy 48 5 D20 5 i SR A1 8 0] 2 1 i i
FHHR RN DA

[0039]  HLI% (¥, 75 IR B ECGHL HE Ab 2 7 v2s rhr 5 240 26 WU (1) 45 SR R, U)X oo 2246 0
{EIEATGe vt o B (1) 20 SRR 4 -

[0040] 2440 ZRAGIUMEL /N T 55— Lo ZR A DUMEL IS, D) S 5 Py R AR AR B 5o 2 (%) Pl i~ 47 1
iU SPNY UK E

[0041] 22400 ZRAG IIMEL R T 55 0o 2R DUMEL IS, D) S 5 Py R AR AR B 5oF 2 (%) Pl ok~ 4 1
S USRS BURL

[0042] 750, DU 34 5 FT SR AR IR 385 36 IS () BT 38 08 P R IE S

[0043]  fRikf , 75 IR ECCHR AL FE J7 i , BT i 5 — O 234G ME 5070,

[0044]  HLIEH, 75 IR ECCHR AbFE 72 , BT il 88 — o 2 K MIE 990110,

[0045]  HLI% (1), 7E IR BIECCH P AL HE 7 v2i 5 BT B CG Ak 3 A8 e ] w2 4T 5% ) ] 52 AT
FHEH L ARG

[0046]  AT-55 %1 =ECCHE &/ 7 EIHLI K /DN

[0047]  fRIEWT , 78 LR FIECCEUIE AL T vk, Frid T 5 BN IE 8 E, H1<TH <
10000,

[0048] ALkl , 75 IR ECCHEHR AL B 7 , ik A 555K 17100,

[0049]  HLI% [, 76 3R FIECGHL 4 b 22 755, BT iR ECG A4 &b 3 77 72 2% T Hadoop , T id
ECGy i sATF B B HL i T B8 B Hadoop [ HDSF AR B S B, BT iR ECG Tl b FE 45 B () Th B
Hadoop " [{Map B SL I, , BIFRECG 43 28 45 THARLHRL K 2 B8 FH Hadoop H T Reduce BB S FL .
[0050] 71 A PR 2 (R ECGHIUH &b 2 R G [ 712, ECG 4y A A7 B ) 75 2 b Y

7
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BCGHRHEBEAT 0 AT AT i s ECGTIAL BEAR B B2 X0 A13 A7 i T TR ECG a3 A AT fl A Bk 1=
PR ECCH s » 52 A 55 F AR ST s B AT Rl B39 — DECGAE BR AR B , Bl T iR ECG T
AL RG] B4R 55 IF AT , TR R PAT I 45 R IE B PTRECG 7 R4t TR B s PR ECG 7336
G0 VAR B T I AT 1O 25 R OF 0 JLHEAT G vk i, SRS G Ge vk o i 0 45 R KR B ik
BCG A sUAFf AR B o A W i vy 17 oS 5 BEAL 2R 1 g S ECO A i AL B IE

B [E135¢ BA

[0051]  EE1 AR R S a5 s ECGAL R Ab 38 RGu M 25 #n i

[0052] P2 A e W SEJt 9] H BCGAIH A P AR e AT B AL 2R X i R s
[0053] & 309 AR T B St 1] o ECGAIHE AL F T3 i R TR I 5

[0054] P4 IR 3 20 SRS AR I

BREHES

[0055] "I T A% 45 A s i BN AR R BH 1) B AR S 7 3R AT BE A AR R T B A A
BRI EESR A , A B A0 AR BE IR 4 o 75 U PR 1) 02 , B B 38R AR e i a0 HL 3
A8 AR RS HE T B A9, A FH LA 7 (81 L B b e B0 B A R < e 4301 41

[0056]  Hadoopi&—~HApache &4 23 i & 1 73 AT sl RGuHEREZEA « FH 7 AT DALAEAS T i
AATRZ ARG LT, FE R 2 A R P o 78 0 B SR BEIG Jg D B AT il is BRI A7 i
HadoopSE Il T — A I A 245 (Hadoop Distributed File System) , faj#RHDES . HDFS
R A EE R 2, HB vk RSB AEAR R (Tow—cost) B4 s B, JR it mnt &
(high throughput) SR inl B FHFE P BUAE , 1& A L 758 K EE 4 (Targe data set)
(K82 FHAE Y cHDFSIR 98 1 (relax) POSIXF 23K, ] LA LAVR I V) 1] (streaming access)
A F G I B < Had oo p I HEZE S 4% /0 (1) T3k A2 « HDFSFIMapReduce s HDFS Ay & (1) 4
PEIRAL 7474k, WMapReduce g SRSt 1 1H 8  HAKE  Map & 1050 A 7 i e 18] )
Key/ValueXf,ReducefKey/Value & il i &4 H o

[0057] A B SEia 4 it T —FRECGHUR Ab 2 R4, T 4b 2 S ECCELTE - 48 & P P d2
BEIECCH AL R R G AN AT AL T FiR I HadoopZs #4367 BLEE T 280 FikHadoop 22
) AR BE A , 7R A B o FE AR R B SR 9, PR ECCE I b 3 R L T iR 1
HadoopZ 44 . 16 25 & LI 2, & 1 A B SE Tt A5 HH ECG 2R 4 b 22 3 40 2k T Had oop 22 A4 1)
it B, B2 4R R B SR 4] o ECG A 4 Ab R 3R e itk AT B9 A BRI R I, AR 2
H, (1) 2R JEIEREERE bR, (2) 7 N 25 SREE o4 /80 E A% Ja KRB 615K
BB (3) FRIANECGHL Ha THAL HRARHL 0 AT 55, 1 8 AT 2540, 7 R4 IR 79 45, (4) FRIRECG
ARG THE UL S TIRECG AR BEALH ) 45 L, R 4R 75 00 G v T s AT ¥t - B IRECG Y
P b P R G0 5 - ECG A 2N AF i A B \ECG il b PR ASE e \ECG AL BB HRANECG 73 28 Gt T AR
FITIRECG 73 A 0 AT fi B B 1) Ty B8 FH Hadoop HH (¥ HD SFAR R S TR, B iRECGTIAL 28 ALK Th g
Hadoop ™ ¥ Map i H SEE, , Bk ECG 7325 4t v AR B ¥ D68 FH Hadoop H i Reduce BB SE IR, fir
IRHDSFAE e FY T 73 A1 X AT it TR ECGHLARS o FiriiMap 5 b F - T-$ MU 73 A1 X474k T T ik HDSF AR
B FECGHR , il AT 55 H 4 FRAT 5% TR ECCAL B AR e B T3 i AT Bk Map R B 1 5
(14T - Fr ik Reduce i A T4 BT IR ECG AL 3B BLHR AT AT 55 (1 45 R AT Go vt i, I 4t

8
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M5 B R 0% % TR HDSEASE B,

[0058] A Ky— AR B PERI B 5, FFRECG AL BB H AT T ifMap bk i1 72 1A 45 1 i 7
A0F5 < o BT iR Map BB il 58 14T 45 Hh A 2 A B8R 04T 93 2% o TR ECG b FE AR B Xof T iAMap A B
il 52 BT 55 A B BB BT 4 R R BB EARIR T B8 58 Ol 22 | 0 3l 3
T D ERFE L AN BE ST R G — R ER 2 b L X B 5 5 ] DL AR H AR S BT R R L AEA
SEHEA AR B 34T o B, ORI R IR, LR R, 28 m OBt 28, 3% R
O ENI R, 4R IR B4, SRR DR FF A e FHORIRANBE M o 2988, 70 A % B 1 L Ath St 451
H, FEANBLE R S 38 BT B A AR R BAR AR A 5 30T 2R o b o, m B A -3 il o ) He At
B AT RN o B L 0, AT DL At 3 | 1) B AT R ow o, A S ] LA
ARFINIEH %

[0059]  FHEUIHME, Frid 9 KA KM A EARR T LR IES B8 0ahid 2. L)
TE A A O ERASTE L RCASBE AT, TR L, 7 A R I 1 At SE e 9] v, SRR 8 A 20
A FARIEAIR T LR 74 o A FTIAR 2 S0 200 38 2 B, AH R, FH SRR R 2R A B2 1)
MBI L

[0060] A< BH SRt WA S0 T —Fi il L3R RGO ECGELE AT AbFE (1) 75 7%, B 3 B
7N B 3N AR R B S it ) ECGBUE AL FE 7 VR IR R I o ELAAR (K], 45 LA T 25 B8

[0061]  ERS1, HDSFAEHZIECGELHE , I 0T HE kAT 73 A N7 4 s

[0062]  BERS2, Map b Hfig B4 A1 SN AF i T Pk HDSFAS B | (1) BT iR ECGH 4 , il e 455 5F
ARCATS s

[0063]  ERS3, ECGAL IR AL B2l Fir i Map B e ] 52 (AT 55 FE3AT , FRR AT I 45 R R I%
FReducetdH; PL K

[0064]  DERS4, FriAReduce S BT IR AT U 45 3t 0 AT Guvt o, SR e g Gt
I3 BT &5 %36 28 IR HDSPA

[0065] 42K 3k, 45 A I SFIEI AN B3R i) 4% 25 BEBEAT VEARI U8 B

[0066]  fEPERS1IH, HDSFARHZR ECCHAR , % HHAT 4 A A7 M

[0067]  HadoopfERFA4E 2 ANk 5545 , FITidk 2 ANk 5525 1T DU A 3R IR 55 245 19 ] DA i 400
55 25% , BRI PR () A7 il 25 (A ARG (1) 7 5L BE 77 . FridHadoop B2 B K FiMas ter—STavefd
280, fE ik Hadoop B FE FR A 740 s AT Y o 217 Al E 2L B 4 AT 55 DL S A LA
FHIThRE N s R B SE R E Y S FR TS

[0068] %75 EALFEECCHE A% % FridHadoopBERE , FT R HDSFAE B2k 3] 75 AL 38 (1)
ECGEL Y I » % 75 ZEAL IR [ ECCHE 1T 431 o TR HDSPARL BRG] 75 B4 28 (1) ECG L 5 42 L 43 1]
LR /INBEAT 43 81, 18 40 B0 e 0 B AT o A A7

[0069]  FEARJ BH St 5] b 5 B 43 EIHR 1K K /N R64AMB , 7524 i B I AR SE i 451 v, BT 43
FIBRIE R /NI m] AR 9 75 22 b 28 (W ECGEU AR I K /INEAT VR 451 1, BT Ik o SRR /N i ]
PLA32M, 128M. 16M. 256MEL K At {8, 76 AN R

[0070] 7R D ERS2H  Map B B4 B2 A S AF i T FriAHDSFAR B |- (¥ 75 ZEAL R (W ECGH s »
il B L5 FF A A5

[0071] P ikMap$ B4 A S 47 4 T Bk HDSF RS B |- 1) 75 22 kb 28 [ ECG 4 , MR 4 B ik
Hadoop BB (1) M BE il AT 55 o Fo v, 1l 5 AT 55 AT 55 50k B R A RS AT 55 B =ECGHL

9



CN 106709256 A w Bg B 6/8 T

Wi/ B KN

[0072]  Fridk 43 BIHLA K/ NRD Ay B3 2D BRST A 4 43 BISR K/N , 7EAR STt 4 b, L R64MB,
2R R I (1) L A St 491 o, 3 7T AR 40 7 22 40 PR (M ECGHUR 1K R /N iEAT T2 . — 1, irids
S H B AE1-100002 [8] , BAREY, FridAES5E0N IR 2, H1<{F55E0<10000.34L
(17, IR S5 BOR T-100 — Mk il , AE 552Uk 2, 4 BB £ 8 Sl /)N, ab 28 2 22 ey , {HL )
if 2> b5 K S CPUTHEL 23 1), S B A FE P i e 4T, IR, 0 8 pH i 75 EE BT P %
[0073]  fE D ERS3H , ECGAb BRARH 42 Bl iR Map AR R 1l i (1) 41 25 AT , R HAT I &5 R
K% EReducefiBl,

[0074] Bk ECGAb 3L HLIAT Fridki Map B il 5 (1 11 55 16 20 BR AL HE % Fridi Map A H il 5
(AT 25 R 2 B B HEAT 93 25 BITIRE CO AL B AR HR X B i Map A 1] 5 19 4 25 Hh 48 25 i B4
BT KK N EFEAIR T IE% B8 L Ehit 82 O shid il 58 OB R ASRE
3T o 3K BESK AT DL AN [ (KA 5 04T R o AEASSERE ] oh , FIASIRN (K 80 2 04T 2 . Bl
HOFRIRIES , LRIR P B, 28 /8 03 22, 33 s DAl il , 4308 548, 53R R O A SE BLK
FHORIRAEE 34T o 2498 AR A B I L Ath St 9], AN DA A PR, 3 T DA FH JHL Al i) 25 i
AT 27N o AT DA 3 il A ) A B T2 AT 3R R o I8 ] DA At 3 I B 7= 3 AT R0 L 4
W1, PA S BE 1 S, 387 PAHAKR R IR IEH 4.

[0075] 5 ELULHH 1) A2, BT id 23 R KA EFHEA IR T Ll B w55 8 L3t 22 . 0 3)
T FAE DA DA AR A, TR, 752 B 1) L A St 491 o, FH SRR s 280 ) 2
I AR T EIREI 7 A FTR 53250 2000 3 2 i, AH R, FH R R R I £ 7 1
MG 2

[0076]  3H—I0 1), fEFriAHadoop B FF (1WA AT A 135040 B AT —ECGAb ERBLHL , DLXTiZ M
1 R EARAT 528 AL PR HadoopBE R, 5 2 ADAMES A 20N T s o Bk D
PRS2 R RER AT, 2EASSE AR, AT 55 B = ECGHUE &/ 4 B ) K /N, T BT ik HadoopE 7
g ECCHEHE &/ 7 FIHLI RN AN s o BRI AL ER I PR 40T ik

[0077]  DEES31 : PR ECCAL IR AR B HR HUAZ M 7 i A A B0 1) — 15 5 I 1) B P AR AIE 2
[0078]  FEULZ W, 75 AT IZ M A BB R AT SR AL R, DLz T s B R
(g 7o FEE P 2 2 T, S A2 T s I B AT R AR 3 B A6, SR S5 FR L — 5 5 B[R] B
PRV RFAE 9 o FE A S 91 T 5 BT IR 5 7 ) [R] BEONO D o 98K, A8 AR B IR oAt St ) o, ik
R B T) B ] DA H A BB 7RI AS DL IR R RR o

[0079] PR ECGFRAL B AR He 42 B ik i o I 1) BORE BT A 55 Hh A0, B B B 0 1R 5 2 A
TR 43 995 LR 22 A1 H0 8

[0080] P IAMRFAE S AL FEAH AR T-Pise , QRSU , T B L AR o

[0081] D UES32.: i FREER A RFAE 87 X6k L FE B85 33047 O 2246 30

[0082] 214 B ) R A0 1 5o 2 ) 150808 2Rt LA 22, D) 4 5 T 38 SR de k32 ) i R 1~ 5
FE K 2K A BE AN BT 5 %285 SIIREIRE (K BT 9 o 75 I, B 24 B S A0 8 oF 182 F4) 504 H Ty
ZER, AT P IRS33,

[0083] D URS33 . A WU Co 2R A IMEL A 75 KA

[0084] .00 ZR A (1) &5 SR MRS, MUIPRAT DB 34 . 75 ), W HAAT 2D R S35,

10



CN 106709256 A w Bg B 7/8 |

[0085]  AIRS34: Xt o AG WEBAT ST 4T

[0086] %40 ZEAGMEL /N T B8 — Lo 2R DUMEL IS, U] S 5 A2 AR AU U 0 B2 Pk B34 1 2%
B0 BT 5% s 20 ZE R B K T — 88 0 28R WUMELIN , J0) 3] o A R AR S0 0T B2 1) i ik %
I 0K 2T A O Bl T 5 75 0], D 40 5 A A 30 0 2 ) 4R P S TRy 1E R o AE A S i, BT
B — ARG MME 5070, BALHY , 7EASSE a5 v, BTkt 85— 00 284G MIME R60 , BT IR 58 0
AT A N90-110, BRI , FEARSEHEAF BTk 55 — 22k IIME 9100, 598, FEA K B (1)
HAR S, FEAS DA AR o 75 AR SE R A 2SR 0 O 2R BUAE /N T-6 0, 4 % i 4 1iE
PR LI FE 48 B 2B R0 Bk 92 , R RLR E T o2 o 2 U ) O ZE A BB AE60 AT 1002 [7]
i CRTET60 H/NT2T-100) , FE IZRFIE B AT R 200 SRR B8 X R ETF
0 o ARG DU THT 0o ZEAG TUAE KT 100R , 4 2 SR FAE BT L 1) B 1 S 20 Ry o Bl ok 3, of 2 1) £
T3

[0087]  JB%S35. B gk .

[0088] Y44 il 5 1L S I s WA st T, U)o i R AR YR 0T L ) - B i Y S B O s B, XS
REFEL TN Lo 15 T, T AT 22 3RS 36

[0089]  UES36.: FEAT HLAHAG I

[0090] Yy i & 1 2 B 4R A ), 0 S R I T N ) B 1 S AR L, G B
(RIEL T4 5 5 A AR NS B ) B I SR A A O AN S 0 BB N5

[0091] BN AT RURI B B PR ECG A FR AR AL B 5 s 24 it — B BT ok Ron X — B
ECGELHE 1) 73 K45 B, Wn— BE30FP FIECCHUE , 28 AR ECGAL B AR L A 38 [543 2110012, /8 30
PPHIECCHr SR T 5B, 55— By K5 RN, RN 58 s 35 B 3 R BR0, BIIE s S5 =B 4y
FHLER N0, B IEH s BB VU By R RN, B 58 S8 T B SR 45 B2, R Bt 2% . 2444,
T B BUEA  E  BBORT DA EAT VR, B BT O s s A TR) B T AR, ARk A6 FP B 15
PP o 2 B i 465 5 I8 1) B 6 RPN, 3080 () B 45 4 HH 54N 465 2R o >4 BT il o5 5 I 1) BCA LS AR, 30
PP I B S tH 24

[0092]  7EERSAH, FridReduce BEH IR AT (1) 45 BLIF A HeE AT Givt 717, SR 3%
it o AT 45 SR % B PR HDSFAR B

[0093] Bk ECGAh #AR HLNE B AN M1 md (1) B4R R AT A 2 1) 25 3 ki 2 ik Reduce 3
FridReduceEHLNS B A7 M s 45 BB E AT I S35 G vt - ot i 45 28 mT DARR AR Skfr 75 22
BATBE A, Hoh — AN Gk 45 3 BORIEE R ACHOM AT A T R, —HH £ 040, 4
THEE R 2ERAM KA Gt ok, — L2 DA AEREefr B A T 19655, 285 B
Gi i 5 FAE A RATAik T-HDSFRLHR , 7548 2 J5 1) 1 FH o

[0094] &5 |-, 75 A BH S it 91 S (L B ECC LA AL 3 Z 40 Je T ik Hp , HD SPAR RN 75 AR R )
ECGEL #5347 43 A1 2UAF i s Map A B B 73 A 2047 i T IR HDSFAR B B 1) B iRECGEL R , il &
5531 93 FL AT 55 s Hadoop B FE R I B AT i B35 —ANECCAEFR A H , 4225t Tk Map A B
I8 BT 55 FE AT » A AT B 45 B & 2% ZEReduce B ; BT A Reduc e B B2 US BT iR $1AT 1Y
R IR AT Gt 0, SR Gt A 0 45 SR RO%E B BT IRHDSFAS R  $ w5 1 o0 75 2 AL
H R ECCEL 1) b FR 3 JiE

[0095] bR AN Ry s S B 0 A 30 SEZ i 971 i . 5 AN 6 A o B R BT ART PR skl o AR AT T
FE ARG EARN 5, FEA IR B AR I I AR J7 S 10 R P 5 R AR e B 4 8 1 AR 7 2 A

11



CN 106709256 A w Bg B 8/8 T

BOAR A FABAEAT A 2 5 [ B BB e 5 A2 50, 29 J8 R I B AR I BOR T R 2, )
JE T AR W R OR Y VEE N o

12



1/2 3¢

rn)
e

B B

i\

CN 106709256 A

» Reducet® 3

£k

K

RY

CGHL 24

-

Mapht3 — E

4

ﬂ("

————> HDSF#id —»

ECG

30

2

13



CN 106709256 A W BB #B M 2/2 T

HDSFH R ZKECGH 8, A AT A XEH N\

:

Maph S 577 X A% T PTEHDSFA S Loy B 24t || S2
SAECGH R, ] RALFH pBAES M\

:

ECGH A B2 A i Map Bl sk ) € 0948 00 47, | S3
SAE P40 45 R K 3£ ReducelHe M\

l

Reducetf sk AT 0 2 RPE R ATt 04T, |
REB G TR 4 R R % EPTRHDSFAS 3t Y,

K3

PRI — B ] P A 4 1T & 831

M\

S32

14



patsnap

ERATROF) ECGHIEABRERFZE
DF(RE)F CN106709256A DF(E)A 2017-05-24
HiFs CN201611250607.0 RiFH 2016-12-29
FRIFE(FFRR)AGE) LEBMeEEBETSRRERAR
BRiE (F R A(F) LBl B ET R R B BERA R
HABHBEAACE) LB BEBEETFRERAERAT
[FRIRBH A E=®
KIEE
BxXE
X &g
TeX 8
WRE
KBAAN E=k
KEE
BB
X &g
b
WRE
IPCH =S G06F19/00 GO6F9/46 GO6F3/06 A61B5/0402 A61B5/00
CPCH¥%(= A61B5/04012 A61B5/0402 A61B5/7235 A61B5/7264 GO6F3/067 GO6F9/465 G16H50/20
H AN FF 3Tk CN106709256B
SAEBEE Espacenet  SIPO
BEF)

ARARET —MHECCHEFELERER T E. HIZECCREAERER
FEF , ECCAMAFMERN FTELENBEECCHRERTIHAE
fi& ; ECGTRALEEIRIREN D 18 N7 T ANRECGH 1 N IF M 8k LRI PR
RECGEHE , HIEASHIRES . BMESER—INTR ; M

WAT |, FARHITHNERZEEFMRECGH XAITER ; FIRECGH KL
THERBUFTRIATHER AN ERITRIUT D, RAEREITDWTNE
REEZFRECCH HAFMIER, ARARS TN RTELENEE HDSMR

ECCHIEN AL EREE, —’

TR EFE—NECCREER , FUWFTRECGTRAL IR IR HIE W ES [CGM



https://share-analytics.zhihuiya.com/view/ad3d05dc-7d79-447a-acad-2886f02183ac
https://worldwide.espacenet.com/patent/search/family/058904064/publication/CN106709256A?q=CN106709256A
http://epub.sipo.gov.cn/tdcdesc.action?strWhere=CN106709256A

