fuit

=Y

VAZS'S

# T Hadoop B9 4> % =\ W 4& € H 7 K

DISTRIBUTED WEB CRAWLER TECHNOLOGY
BASED ON HADOOP

A1 3L

MmRELLKF
2011 4E 6 H

CO@O0Q_ kiRezz
= © uml.orgen



N KA 25 TP391.2
[ fr 4550 2K 5. 681.37

T

CO@OQ_ kiFemm
= © uml.orgen

2ERGACHS . 10213
B NFF

AR X

Z F Hadoop HY 9 7 =\ W 4% & B 457 K

il + #F R &

i
¥ i

B
o #
= 4 B B
15T 0 8 05

4 B dm
i

AL

AR A%

TAERE

HEHRA SRR
THEHUR A S HAR B
2011 46 H

M 7RIS Tl K2



Classified Index: TP391.2
U.D.C.: 681.37

CO@O0Q_ kiRezz
= © uml.orgen

Dissertation for the Master Degree in Engineering

DISTRIBUTED WEB CRAWLER TECHNOLOGY
BASED ON HADOOP

Candidate:
Supervisor:

Academic Degree Applied for:

Speciality:
Affiliation:

Date of Defence:

Degree-Conferring-Institution:

Zheng Bowen
Prof. Zhao Tiejun

Master of Engineering
Computer Science and Technology

School of Computer Science and
Technology
June, 2011

Harbin Institute of Technology



W 7R DV R 22 L2 22 18 3

wm

WA BATNE ARG — M BB IER A, BEE B AT IR &, X
BE A5 SVRRAE DAFR AR 4 1, [R] o6 i e il b SR A S ) 7 SRkt 5 H AR,
XTI RIKEN T i SRR . fEXN K 52, Google. IBM. Apache
1 Amazon KA T LG ENKEW ) LRk EATHHE . HA Apache &
(1) Hadoop - & 4 — /4 P AR KU R IR = VH S RESE o AR SCRT IR R K 4>
A sUME H ZR G R AE B HEZE R B v RSB .

ASCI H IS AN LT Hadoop (4 A M€t 245, 52 R R
P RAEHIMT S o RN, ZC R RGO RAE S BN 27 FHE S L0
P o A€ LR R AR T A Al A BCR AR, RIPIEL 27 Fidd 5 0 700 W
Pt B E . ok, 27 FiE A BT AR TG 5 5 A
LI

ARSCAES TAE PR 4 G = vk EAH DG HIR /A 4. Hadoop 43 A1 :°F
EAHOCHIRA A 9 2% T H i R 23 A 308 Uk R VIR A . 1558, Xl
FHE X JRBERVA R G5 AT . SR )5, R AWFSY Hadoop T~ 40 i
XM R GE(HDFS) A1 43 A 2 545 7 (Map/Reduce) . 4245 JHR TE dL R G 1) Ji
B, TR -ATCRTFEARE. &G RFE oA SRR R Rk R
Ko

b THNIX BB SO A SCER A T R R IR, AR SCAE B IE RS R T T
Hadoop 1173 #ii X M 4% € U R G () e vk 5 5, B35 1€ Ht 3R 4 16 A I R it
ihy HER VU DhRERLEKN 73 A S5 A ¥ Map/Reduce it 7EME2E ¥ Tt (1)
Sahz B, ARSCHMOB T REME BT, ST RG, AR B0 A7 it 45 1
(RSB € A SR K s S5 A RS A DI RE B S8 T . BT, 0T AS SO TE 4
A

KIS AR TS BT — AT Hadoop MMM RC R R4S, % AS R
M Map/Reduce HHEMERFFGEEANTH 73 A NHESE o fif o T AL A% =
i Iy bl =% ), $Em TR BRI E Y R T B RERMAEL. 4
oA R TE 55 B BUIRL 27 & B R 5 BEEORIE B AR 3 S B (L g

XK. A €H; Hadoop; HDFS; Map/Reduce

CO@OQ_ xuR.m=
= © uml.orgen



W 7R DV R 22 L2 22 18 3

Abstract

Today we are living in a era of information explosion, with the rapid
development of the Internet industry, this information is growing exponentially
every year, for anytime, the demand for access to information is also increasing,
these requirements drive the development of cloud computing. On this
background, Google, IBM, Apache, and Amazon and other large companies have
invested substantial financial resources to the development of the cloud. Apache
Hadoop development platform is a very user-friendly open source cloud
computing framework. The distributed crawler system developed in this paper
that is in this framework, design and implementation.

The purpose of this paper is to design and implement a crawler system based
on Hadoop distributed to complete the task of large-scale data collection.
Meanwhile, the crawler system collects information for the mainstream news
sites in 27 types of languages. The way of collecting information for crawler
system is all website-based collection. In addition, the information in 27
languages was also saved separately for cross-language processing.

All of the work of research in this paper includes relevant knowledge
described cloud computing, Hadoop distributed platform knowledge, principles
of Web crawler and survey about development of a distributed crawler. First,
research the definition of cloud computing, principles and architecture. Then, in-
depth study Hadoop Distributed File System (HDFS) and the distributed
computing model (Map / Reduce). Then the article described the principles of
crawler system to understand the process of developing a crawler system. Finally,
research the development of the current status of the distributed crawler system.

These studies above provided the technical foundation for this article, this
paper puts forward a design for distributed web crawler based on Hadoop system,
including the design for basic flow of the crawler, frame design, function module
and the module's Map / Reduce design. Based on the outline design, this paper
made the detailed design, and implements the entire system, Including
implementation of data storage structure, overall data structure of crawler system
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and implementation of the various functional modules. Finally, this makes a
detailed summary of this article.

This article is about the implementation of a distributed crawler system
based on Hadoop, the system uses Map / Reduce computing framework
consistent with the overall project distributed framework. Solve low efficiency
and poor scalability of the single crawler system, improved the speed of
information gathering and expanded the scale of information collection.
Meanwhile, the system provided data for index module and information
processing module of "distributed cross-language information access and
retrieval platform ".

Keywords: distributed crawler system; hadoop; hdfs; map/reduce;
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BT E WY vH L, X LU ) vk AT LA R R AR AL A Kk B T R |
F R R B R R 2535 SRk B2 7 R IR A 4k s b i
P EY FScEd R, “ N Amazon IER, mibEEE A K
ML) RGI T, AR RS A AR IEIRSS, B2 UGS 1 7 iz
17, MR RGAHBYME, FHAE LR EPEEIRS I, X4 R 40 Ak
kT,

IBM \A “ R —Fh 3L 1 W 28 A8 A HE DRSS A, 2= IR 55 Al
GHE I RAMRSAL, A IOFH LR Bt HAR S . AU H IBM
€S, b SHE —MEsE i 1T AR, XMz AR 02 P g B
HHECM SR, nrCUg N WA FIRET . XPis H 7 X s i & 1T &
5, SRR RAR R, DRSS RN PR R B 5 A SRS . X
iz 7 AL O Js A B R0 B s T4 3 e o Ik 5%, 1 AT LA
Ao IR I e s U i) g 0,

212 mitEER[RIE

U A& TS (Grid Computing). JF4T4LFE (Parallel Computing)
FoyAi AL (Distributed Computing) FSGEANFE,  Hoay & B A H AT T 55
PR KR i) J0 1) A& T SRR T S0 U5 b AT b B IR S S ) A F V5, AR
I IR 5 e AR R UL AR peadte S o A o 2 A,

W b s v AN AR, BRATTAT LA AT S A B R IR
IS S S ETB e £t (T B s o TSN Y 9 = R 2 =% DR D 7 P = AN €% 7 AN 7 ¢
BEAESE IR S5 o SXAEATH P AT LLge 2y s R AR B A — & TH L 25 vH SRR At At
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TIRERE o A 0H S 5l A N H I B8 IR 45 2 1 Bt Sl 4 e — AN ST
FH YT 3RAF X LT SHLTE 588 ) FIAEA& BE T IR, AL BT AR 85 (1) AR S NI
Beo ATHECR T Be PRI AR, (A S R R R . At
SN T B T 5l AL = VS T TR, S T RN RN T A
T 2 10 S T AR ARAA MO TR AR ABAT TN, RV =2 52 R E A A Ty SR 11
rPERETE S RIS, P AT E AR D — S LSRR, RBTH AP 1)
JER)ZSEI, B R = A SR vt IR

AU EXA A HT & 1 S B R (1 S AE T R HR, e B o
AETE BIWLES AR AR 2 IR ER e — AN K LT Bt Lkt b e A LR 1
17+ CPU FIREAL A GAE— WA TAE

UL T XA Z B U, S E R T R A Y A R R A iR
Z ) B B . oA, IR B AT T CAEE AR S FA 2, BRI FRAT]
AR AH =

2.1.3 T EHKR RGN

TERR T 2 ARG 5, BRI o MR R R . R
SRR IRATT AT LU B — M U AR R A LR, S BIERE DRe, AR
[ PRTIDE 2R, R U A o] S 2 DL R B 2 [) J2 G o] 7 KPR A i 2 Aty | 530
THE . Kl 2-1 85— M= AR R

Cloud Manage Deploy
Client "| System "1 Tools

< > 4 Server Cluster

[ service ll ) Resource
Directory Monitoring

K 2-1 =B IR R
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(1)Cloud Client: M AN, APl el b ks
BEAT A, e AN A IR v S B P e B SRR, gk
5 EHHEAACE SRS, & ISR H R L RS A B = 1)
APAE, 145 = AR YA L ik — A

(2)Service Directory: F 7 5 i EM G 23k A5 2 AR, X I 2 ik
v s A PRI — AN RS B3, F P v BUE % i 25 o g . Ol el B
HABATIE 2= T R IR 55

(3)Manage System: XN RG 2N A~MEHE R, FHEELELE
FuiE Rz, RAEMS P R A RANE . R B RS P R
B 265 P O3 B IR 8 = AR

(4)Deploy Tools: $efibas 28 B i F, 75 W48 B0 o 3500 38 A2 10 F0 Jid & 0%
o RN, AR P I IRSS A1

(5) Resource Monitoring: 4 W45 B 28 48 S I I 2 v & g s 1 4 IR
D IR R B v T R DA 2 o 4R A B B

(6)Server Cluster: % RGE BV EE IR S5 260, X L8/IR 5548 AH B3
e AAHAG BRI M, &P EIE AT SN A A OB ) o ARAT]
I PR B R G R AR LTV P B IR AR

XN B UE SRR RS R, HATEHE Hadoop 7EWNHIARZ =
-G BRI IR R G5

2.2 Hadoop s> s0FE&HE X FIR

“Hadoop /& Apache AF[)—ANFFEIH, XAWH —NAEER. Wi R#
1A AAHESE . Hadoop (1T BARSE W4 Google JF &1 Map/Reduce
Google File System. 17 7£ Hadoop #1704 AHEZErF, 1450450 2 44 8K i £l
Map/Reduce, 1HZ77-6ik45Fynfix Hadoop Distributed File System. X554
AJ L& Hadoop FIHZ Do

M BT AT LLE B, Hadoop 1) HE 48 45 #4 2 lf HDFS(Hadoop
Distributed File System) ! Map/Reduce i 5745 254 5 #4321 5t «

Q) A RGE(HDFS) J&—AMEZ G WA 2 B R 20 2URE H1SC
PR RS, #F Hadoop b /7 4 BRSO RN BE— S HLaS IR ST

(2)Map/Reduce i1 H AL A2 — M gw FEBI A, 7E Hadooop AE4E T i H
Map/Reduce ZmFE M i LAk 2 G HLE [V —AMT 5
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JET Hadoop 173041 2P S HEZL an 1] 2-2:

E‘ZJ:H:L ......... ij N
Map/Reduce API
(A T AR
HDFS
(A XS R %)
Node Node Node

] 2-2 Hadoop 4737 21 & HE SR ]

MR LIS T HEE - Hadoop 73 A1 0P & IHESY, R R)Z 2 — A
YIS AL R AR B B A S RGE(HDFS), X4~ HDFS 4
AR LTSRS B . HiXAS HDFS X se 42 & Wi, BEikH
PSR RGBS NSRS, X RE 2 Bt s
A X TFHAELE Map/Reduce, ‘& 1] LUK —AMT 50 il G T4 AT 55 0 Bl 21 45
A R B RPAT NS A X gw e, 71X — )2 Hadoop W H P4t T —%4>
A2 APL, P AN FH OGOt B 5 s an vl 1 o0 A BUA R ML b, A4
% NS KB AL, ANy 225 T8 457 A an o] iy (Rl R AR 3L [R] 58 il 4%, LT
o TR DA, DAEA RS X REL R R 0L, Reig a4 T 4>

F5¢ T Hadoop V& MIHELLKE, Tk Hadoop 734 =lF-& B AN
P BB 4« Hadoop 73 Al X S 5 48 (HDFS) Al Hadoop 43 A1 2 v 45 455 ¢
(Map/Reduce)

221 N HERES

“O AR 245 (Distributed File System) S48 S0 5 G045 B 4 FEAT
it VRN — 8 ELEERAE AN 5 b, Ml P LR 2 57 5% . BAE
(153 A SO R G — od 2 PR FF S S A A H SO R G L AR R 7 il 42 1
AT ZAERL, X TR T A 2 Rt w5 e s v, PR RE ISR B 1] B
X GRG0 1 o ARIX AN U B SO RS v h IS e FE e A s . 44
P H TR B B R R T Bk g, W T R, BARE R A SO
VRIS A, KORI N T A s SC 1 R G sz B s pg 7 T,
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BT XAMES, Hadoop JF K T —E A Mk 4> A X 34 & 4t (Google
Distributed File System,GFS)[# 43 A 2 X1 % 4 (HDFS). HDFS & Hadoop 73 Aii
HEZL AR . HDFS W LAHAT I B MBS 2 8))lia fiy 44 S0 A
2, XEAERL TR N RS . HDFS 5 HAth i) 2 A XS0 R GEAH
HC A T R

(1) FT LA RS, Blan L e TB ) 3CA .

@) XEH Vi M. HDFS E3CAFUF R AR — IR SN 2 IR,
H AT HDFS I AN SCHFHd N34

Q)BT I F 5 2% . Hadoop JfANTT £ 4T A e 51 (1) FF H. s ] 5 2% i A
o B4 Hadoop 3 AMEGAR S84 B AR i i, AN ik P 2t 21 B Gk 1 v
W o

HDFS ¥t 4844 J& 22 i) master/slave 5. HDFS 23 A 30 R G445
—~ NameNode %5 45, IXANHT 2 /E 4 master 45 58 H S 4F R GE i 44 25 ],
DL J 42 ) 28 7 v 0 o0 A OO RGEW U Al . 5346, HDFS i dE i 2 A4
DataNode 5 5i, %S IHENEZE 1 DataNode 5 5i. fATIFEAN slave 1t
TUE PARHHLAS L AEi . HDFS [ A it — g — 1S R g a4 25 A, It
HAVFH 7 B RDE AT T B . NN EBES I FoRE, — AN STy
B —ANaH 2P (block), X LEHL /) Mt A7 it /£ 221~ DataNode 9 5i L.
NameNode $ATH & WHTFF. SCH]. Ty 4 SCHFAH K E8E, BE AR
(blocks)5 DataNodes 2 [A][{jiti} . DataNode 1157 M % SC2F 2 45 B ok Sofk
IS G K. 64k, DataNode i& 11 57 /i NameNode 48— &~ B (block)
P, MBRFIEH . HDFS 25t f 2-3,

2-3 IR T H HDFS R =N % ff {4 :NameNode, DataNode FlI
Client.

(1)NameNode & HDFS 734 s RGN ORI, e 4Ed 45 A U &R
Gerp BT A SO H SR, DU BT B SO H S S5 R . IR B85 B K
AHAFAEALEA MRS L. NameNode 830 45 BN SOOI BREAN B T 7 1 HLAK
P,

(2)DataNode & HDFS 73Aii XS0 RS EHIEAAEEARNTT 5. 4 Client
1 NameNode #HATELELH BHAER, BN TAAMER E AL, I H e i Hfg
NameNode &5 EA A7 g B 7113 o
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NameNode:
Y| MetaData(Name,repicas..)
Metadata Ops
BIoacK Ops
Réad DataNodes DataNodes
] [ [ ] Q | |« Repication—»{ | [ | E]
O O Pn O
/\\\\ erte
%/ Client W—J
Rackl Rack?2

K 2-3 HDFS 454 45741

(3)Client £4E 1 /il ik NameNode Al DataNode 2 [A]FIAZ H 315 ) 44> 3
& 4. Client $24t— 28 POSIX WISCMF RSB, XA A 75 2
NameNode #1 DataNode #2& fifa] T4E[¥].

Hadoop 434 :X 304 22 4 (HDFS) ) v v Al S L5 HoA 43 A XS R GeAH B
A7 R LA,

HoERmIE, RAREER DT A E e AL E AR Bl aE W
P BE 1147375 BH P R A6 46 10325 I 2

HOGEIFERAEA], 2 7 i T SRS 55 AN N 125 i) FLAh 20 7 i 6o [/ —
S .

W=, XHEERITRe, A ST AR IR O N B AEAS R AL B 2 AN
Dlo SXFER] AP s B I RE ), a0 AT — N 1 A] DL LA )Y R RS 1K
e

B, R RG R Y. HDFS A UEA A i3 AE R G0 5L
b SIEIL TR PR 2 P i R T 55 S R Y
fa, AR )), 76 HDFS A U R G, RS R UE SO IR S5 7825 7 i 5%
B IS5 i HE B I 28 PR Bk i L A0 P A R EE 221
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2.2.2 Map/Reduce # it B

Map/Reduce & Hadoop 734 NAHELL [ G A A, AH 2 — M) 2 I B AE
2, P R T E R AEHEAER L AP gt B O N R el ] BALE 42
FER T A AL 22 58 AR T AT S5 . P AT EL T ## Map/Reduce 5 1)K
JASEI e SR P IXAE I G R ABE R0 B P W DU A e A T g 25

Map/Reduce 1F-55 1 7 3l Ji 561 B0 (1) £t 48 20 B e/ Edim B, U143 IR
Wit 64AM A — N, IXLCHHR A 3 ik 2] Map bR £ AT IS
B, RIGHGESIHTHACEE . B4, 1X> Map/Reduce AEZE2HER Map 1)
R, IXEEH L RS RAE A AAL Y Reduce 1155, 10H XML WHIA
Hy P H SR A TRAE S0 AT RSO R GE(HDFS) . sy, IR ANHEZE 4545 BT AT 1)t
RIMESS, WP ARATI I L8 R AT 55

WL, TR RN R FEI, RS2 1t MapReduce A1
HDFS 7t Hadoop FIZATMy iR G AHIA . XL E AVFREMES S 4P
IR RS B Rmth t RIMESS, AR, XS BT ARHE b s g g
M

Map/Reduce HEHEAT —A 797 fUAE AT 55 U B8 R0 22 AT sS4 AT 4530
T8, HAESPATE RGP BAEE— A 15 s A DT R R 45 e 3
AMESH Map A1 Reduce FAF45E 1T A EHAT IR, IF HIRERABATT, G =
JA B LE I I FAF55 o T AT RN BT 3749 RORI I 455

F 5T Map/Reduce  JT & Y. FH R P 22 20 I 12 il N i SO 1) 2%
%, I HARBEIAT map PRECFD reduce BRELZS, IXELKSZHL T Mapper
Reducer #:11. b iix el h 25k T Hadoop 7EMVEIIRCE . {EHATIESS
I, 2% g 4G AT 55 T B B 3828 e MM T4 FIEC B A S, BT AT 30 jar A9,
SRJGAT 25 W 5 5 AT 45 RO BC B A R 20 B2 YT A, e AT AOTF G S AT AH Y 1)
Map/Reduce 1F:55. [FINf, fES5HAT#FH LS M5 AT, RIFROIREMZ
W17 SRR (R 25 2 P 3 o

N IRATRT S E R E— A Map/Reduce 1ENVH & AT iR sh k). & 2-4
JiE 7R 1K) 4 Map/Reduce 4k 7 14

-15-

CO@O0Q_ kiRezz
= © uml.orgen



CO@OQ_ xuR.m=
= © uml.orgen

W 7R DV R 22 L2 22 18 3

Input Map Tasks Reduce Tasks Output

E

A Reduce() Partition_0
Reduce()
W Partition_2

Map () N

Y

Map() ;- Partition_1

qﬁb/ﬂ

%] 2-4 Map/Reduce 4 i &
7E Map/Reduce F:25FF 4RI, S A s <4k 70 B et 14> Jr (Split),  BRIA
HEE 64M A0 e BN T SHEE RS Map R AREE, AR
[F) 45 2k 25 Reduce BREULFE . A4 Reduce F452 13— X (partition) .
Ay XAT LU 7 3 52 U partitioner S, BRI 2 AE T hash bR Bk T ik
CORNET BE, XRITEBCR R

?

2.3 M 2& e A [ T8

Web 25 € RS D RE 2 T 200 DU, R 51 3 R g ik
Po RZ KBNS R T E RGP AT Web Hl REMERIIER
4, bt Google. Hil AT I, Web B8 IE Ht 28 46 £r 4825 | 4 o () BE B 1

P 0T R T AL B P B SR A, IR — SRR E B . Web W
26 T8 HUR S0 1F S ) 9 T A (P A AT SRS 4 LI T . 1E S R R IR A
KA FRAG AN € H sl 3 Wk A P 2% 383, BT DL A B RR R Y 4% I8 H R S
T M AR RS, (R SCHRRR R Spiders

ARTE R BN T BRI R E R . (EXTE S 22 AR B B BT
SRR I, TERMER @B O Kk, AT IR A g B R AT
TREMG N, ST EIME. e BRI AR —S0ET 7
AT
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2.3.1 MERHAZH TIERIE

Web MIZEIIC R R LG — Mo £ LU LU R ER 2400 L H0 82 (190 00 i Y 2 D)
BORHI M) URL AE 05 URL S . MIZRIC IR AR GR XA Rl AR 5/E W4
4 URL, JHEEEREMINEG hFMIThSAsRa R, Wil eamMiutr URL
SAFR L URL, mTRLE R G2 W e R AL — ARk, BN Fl T URL
X I FR) 19 T AP P B — R AR 9 . IXRE, Web 48 I€ Ht AR Gt v] LAAR Y
o) R ENA B SoR I R R I AT (R . il iR R AR Re
TEHRR GBIl A EE, AR 38R LUACEET Wl 1 00 R A 6L, DRk
R R LR M UL, Web WZ%E RS E LKA URL JAN R
BNF, AR T A BR T HLHH — A URL R O S 10 9 0. 7459380 99 0 ) A
TR IAAR T, Lt B b AR BT LA 2281 URL, R ix L
URL A F#EBAF. SRS AR A URL, S0 H R R 0T T8, AR5
FHENT, Wt BT, HEE T T A R B L M SR IR A s e R
Ko

2.3.2 MEEH ARG BB AR+

Wi BT Web M IE IR RGEREAJEI A2, AT LUK — B f e e &
GUIARLERI 43 6 ANBEER, IX 6 AMETHRAL IR 1€ e 2R G HE AR 45 44 B i 1] 2-5:

()M B R AR SRV Pl e B SR B I R R S e, el
RGN R M IR IE (250 2 e FEINHU (LR R IUER] — 193y 1 A 4 T
F163 1) I B 1) R PR TR A5 U, URL ) 1 ) 208 a0 4 4%

()P URL HAEEEL .+ — AN T URL AT BES 1% 2 I AEAT H ok,
FITLAK T B b [R]— 9 T 22 IR AT 480 H 0 AT X AR I B AT
I R4 T

(3)robots PR HR . 1 X £ I Ht ZR G 25— IR AN I i 1BEAT Y 0 R4 [ s
fi, ZLESEHMEL robots.txt, ARG SRANTE EANZ S M 1) B Ko 88 R 2 M5 M
TUIF Meta {5 5L TR LG 12 JR 25 2% o SUANRER BIRIVG Il 1), AR5 HLUs in) GE s %
S DT -

(4) 9 TTPEUASEER o o T PICHUASE B = 5 ot 9 L (R4 A . @k URL
T SRS BT, ARG ARA I DTN 2
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e A AR

v
\ A A o 7 URLIR
G

v

P AT

.

W RS eS

.

4\ff:\ Tt

VERAEATIOTI g i 05 7 \ ;
Robots /MU T%/ﬁj“ K SHEREN SR
B BRH B ) e

Pages |, B e
L G

K] 2-5 Web &t R Ge R FE A 45 74 1]
(G) P UTAEATT R . AN 2T 23 I DT TR SR IS H R, AR X SBR[
URL JBA T 2BAF1
(6)FEfili P T . XA VR R 8 T 3 i & — @ I 2R 17 i
TEAH R 2548 EalE A S R G . DAl o 85 SL R i b 2
IR IEAL ) E Web L8R R ATH A& . EN I, B TAS R
€ Ht R G AR A T7 AR, PRI e 1 AN R R G444

2.3.3 2 MLEIE R Ay TAE RIS

AT (RPN /N TR 2 Bt AR SR HUAR S8 P a6 2% BE (1 A 1)
A, B2, AR AR R AR Gk 2 A AUTC HUR SE AR 7 2275 L& IX M %0 L
PRI B SR DA GG . D, 73 An s 2 TE ] DUE U 2 S AU 45 TR
MARGA N . 45 iy 4 b ST B A% O A st BERTAR 0 A &5
A6, I AR SR P 3k 7377 2 238 T e ) A Jt B

AT IR RGBT TSR BN, P& R e 4R
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AR, AR s B S AR rh U R G 1 AR Js A ] X2 vh sUIE dete
oA ANC HURGeh K A 1 s R P A AR o 300 A s R R g 2
READTRIELAE, P2 AT Rl B B R A EAR &, B A& oA
HE ARG RIS M2l A5 . 0, oA U R AR 48 nT LAY 22 417 s TR
T, Brid, AR R G ReR g i i T 5 b AR HUR S

AT R ARG A R AT IR 2, DA AR bRz . (H
i, B 3 AT S I R SRR M7 AR R G R o RIAT A 70 42701
PIAT AT S HATINIAESS 1A T k5020 BE URL, ORUEERAE P T AT 19 i)
T . TiAh, RTARMEIT A, FBIRAT IR IR 99 0 OR A7 AE 73 A1 3 3C
PERGE L, KRR HZ AT BB I ASSORHT Bl A2 XA (A7
Jias A A ASCE R 482 Hadoop 1) HDFS &4t

2.4 AWK E BRI

HAT, mrorAiat Web W45 ME d 3 458 3= 220 FH AR 2R 5 1 384 =] (-
Google) A AR FG M AR 1 A T . SR, X F ] B AT A =X
& H (R AR 4015 I B v R N FH e AL AR A 2 B o AR B 44 16 2 A1 X
4%l 147 Mercator. UbiCrawler. WebFountain £1 Google Crawler.

Mercator™™® /3 A € HL I H A — Mo 4k, R B AN B 5 S A A A
TART o AT ML IE 2 i Compaq 52/, H T AltaVista #8254 1F
LEAT XA d 245 . 1M H. Google 71 1998 4F )4 2 F fryix AN e th 2450171,

UbiCrawler™ 4 Ai sI€ s s F & — AN PERE . KR 20 A X 4% 8 e,
XA C 2 Y R P S MO MR LRSS . R A AR RE R I
BEPES S BRI A (O T SRR A BB ) AT BAT AR IRAT AR S5 e K
FAMZIE HUE B Java 2 5 58 .

WebFountaint*¥ 4y £ 20 € 3 H J2& i IBM JT % 58 /1 . WebFountain 5
Mercator SR 73 A kil HETH C+HESME 0. Bk SE 1
B DML — R IE LA . S 2k N EL S, T AR AT LA
HEM ko IR, — AR 7R 20 TSR A 5 FE DRSS B K B i
JE£ (R 07 I SR

Google Crawler J€Ht R Gl H T EJT & /NIHIATANLEAT B4, 584>
A S IMEL CAER . B —4 URLServer )it URL 45 M 2% 1€ du ik At 4] 25 1€
Ho X458 1€ T HR f W9 T A% 3% 81— StoreSever 2%, Hi StoreSever 5/ 11
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BEAT R4 I H AR f ok
2.5 KKE /4

A 2 TR 6 AR SC T B R G AR A LA R, A 5 THI TG B e TR s
IR AR T HE

) 38 A 2 KA T WG O 5 T SR SRR . Hadoop 73 A1 X1 5 AH 5K S
PRI L 190 28 T€ H 1 5 AR Jt B 2R 007 2 R 45 TG AR (8 TR X DY A
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%3T RN S LRIt

W F— B REARRA AT, AT AER LA 455 S0 = W K 4y
25T Hadoop 73 A zU M8 I€ ()it 7 %, (RIS S8 @ U R Ge i) S ke v vt
HoE, AEL AU Ry Bt 755K, WHETE R H bR, 2RIt sk
= HT K. Hk, AZEGHIET Hadoop A X REHELMEETE SRR R
GifnJa, MIRHARGHNEMINR, € R RS EE SR RGP AL
BHo TR, ARFELHET Hadoop MEHFIEAGIAEE . € FHESL B THFIE Hy
MR o e, IR ARG S TR A i, UL EATH
Map/Reduce 3 7 2,

3.1 /MK HAYIITHER

XA AT RN ARG S = I H o A N1 515 B DURTS R 1
B7 . ZIUH KRBT LA AW ER 7 A5 EARBGHR 72 S B R o0 o
A SCSE 2 AR BRI 20 BATVSRA G oA s 515 BRI R
FE7 RXATH: 5, %I H PR PR X —RE S A, R
HEMESBEIEE, B, BAOI5EmRIE 27 MilkSrEE e, X 27
P S 0 3. 930, HIC, 630, B30, BURHARE . L. ik U
Fifs WA BIRAASC, BVTE . RORAISC, BVETE . HhokiE. gt ih .
P OBRETE . SONE. WEPERTE . R INR . RV FEETR . WA
B 2, B, il UK, P AR REE T I 27 RS E RH
FEE . K, I H IR ZORAR R MC HL R 5|3 e A 2 A 2K ] 70 A e
.

gi s = I H oA s S5 BRI R T 6 7 19#K, AT e
S Bl o A U 28 T8 B BARSCBL R, LR 1

(DIERUF BRA: fF XA TR SRR SR RIEEEE X 27 Bl 5 W
BEAE R, PrAEEEE AR DO, AR GCHUE B AR 27 Fhik &4 M
(Y B 194 L 1T PR U

) A AMESE T I0H A ER ] o0 A U2, B DU Hith A 453K
2. ANE IR AR SEILEFE Hadoop 70 A sHESE . Hadoop /2> H BT HAT (114>
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AT T HESE

@R EEAOAERER PR fFa e EE L MREME
%5 PTUACATC BRGNP 5 St 17— AN & SOPF IR IC B 5 AR Hu itk
BESFHI MG B o B A BRI IC B A fajth,  DMERERSIE N A — P 5 %R 2
fE55.

(AR FERT =R 1 Jo A R G0 EOR BRI R AT A A R e R A A
BEo ARGPURINH Hadoop 73 A AUHE L IELF REAE i AL IX A 2K [RA
Hadoop SERFIIHRE A T ZEm AR KR G5 s, A 253 i PC HLEDR]; 534b,
£ Hadoop HEZ NI A (RITE H 70 Al sUTRH, - TR LU g o

O — AR R G AT LT A A A T . IX 28 )L
TR NAZBE A E ] AEE A TC AR SE I B E AT 1R . DX BENS 7F
WAL PR B AN AN 52 3 W i TP 55 A IR 55 o JE 1 I B 2% AR I B R
A% AP AT LU U2 BB IR R 4 1P kRSO0, s
Te A Y g fr ety U B 2 LA R )y, &5

()T 73 SR B e v (T W I 2/ 322 8 v o 0 T 3 L 2 A R SV
P AE 15 B 7 Sy MG B I SR Y e SR T, ARG PR AT
Hadoop 7)1 sUHESE ] 56 SE MU P IX — k. AT 4N Hadoop FEEZLAL Bt 2
Ui N TR /S & R S lae e o] il

(TTCAT SR ] Ok TS 731 3 2% € R K IR TE I R B e £ 168 £
R, e PR ENM OO, Bl EHRRRZN 1P
fiks PR AN B LA RIS BN TP, BN A R
KA R C AR SE 1P b, 2555, XL R RS MR R 1y
i 5 FEAE N o

(@) Bir: R ORFFERA o AR Y RUTRI 1 W DR H ARSE, AFE o K
P ARG AT SR L. ST XA DR, ATl LUE 4% Hadoop 1)
R S AT RN Y R BT 55 R R B

32 RGHE
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& http://www.xiao.com FlI http://www.renren.com X P4~ URL $i ] 1 /2 ] — >
7, BIRTE S EE NG E, (BEALE OptimizerDriver B rh AR RE X 43X P4
URL, MIMIXPAS URL Fi5 ) (3L R W9 0025 4 N 2m k. B AR R — /MR 5
WA — R CATAT 4 2 J5, iz 4T MergeDriver 5 He DLk 3] 2 & ) H 1 .
MergeDriver FEER 4 A & S5 4R 9 0T 7

&l 3-7 7~ MergeDriver 58] Map/Reduce It} )7 & :

WA B 3-7 XA, FRATAT LA ATIE  MergeDriver A% H 1) B 44
Map/Reduce $UAT1EFE:

(1) &/ uiis MergeDriver £E5(1) Map/Reduce F2/74¢4245 Hadoop #E#F,
SR 5 Hadoop 431X Map/Reduce FE/F A —AMTSS, TFETAT

(2)$44T InputFormat BB . InputFormat J& 47 Map 2 [ Y Tl b 2,
MergeDriver FH ] InputFormat BB F 2 TAE W T .

1)K 1 S s T 00 P26 o R 5 2 2 28 1 ) 0 0l S A U0 /N i o
InputSplits, [FIFE—fiE%RE 64M Sh—> Split, A %&E—/> InputSplit &2 45—
Mapper 4b#, X H XA Mapper J&—MHArHAT Map RREUWEERE, —AN
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M EAH—AEZ A Mapper 2

Split.

%] 3-7 MergeDriver 5] Map/Reduce i /74
2) ik RecordReader #z I SEHL, K — U142 H InputSplit fi# AT Bk
<key,value>Xf Bl —4%ic 5% (Record), 7E MergeDriver b= fi##7 J5 [ <key,value>
RN A key fHA2 url, value f+& DocumentWritable. M#HT )5 i ARG 2 AT
LU th MergeDriver B A kg NI SL 52 CrawlerDriver #5280 % i 2
KA F . BB KU B SEA R BIE R X B,
R E e BRSO B A, ARG IS N IR L4 ) f JF I £
Iy S AL 2S Mapper, Mapper F53] HDFS _FARSR 20 1 A @ 4 Bl 201

A

JobClient InputFormat Map Combiner Patitioner Reduce OutputFormat
s oIS
Rlob Keyurl
Valuey
documentwritable
iEEStzi el
Ky | | AIIMapis
IGZL N GRS
<key,value> 5 &}
A
[EIEES
Ckmetmgn | | e
EHGEREN
fe b Combiner | | Hilkey(
| ZE Rlurlfty
Hash{i 73 X,
I AT reduce
i rp i g5 TR 4 X
H [fvalue, )
A G R
1R i

Kai RGN
HDFS I

)T Map FrBt. W4T Map eRE[) Mapper 22 RATH LM
MergeMapper, ‘&% A& InputFormat fi##T H K it<url, DocumentWritable >
Xto AE Map bR SEH ) B RE 2 K i N 1 <key,value> X} st 5t AR sl H A 4 o4 vh
()25 Rt . Map 45 A0 J5 R Hr 1a) 25 -5 e [|] SCAF

(4)PAT Combiner frBt. XA FEFIEFHE B4 Map i H IR i S A
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MR key A I, b A AL HAR AL T LR reduce 7o

(G)HIT Partitioner BrBt. AHlalgE R X, 7 MergeDriver Aidkrbg H 1)
I, RS key (IS AE, XAFEAHIR] hash 1 key 23 #5432 [F]—
ARG AC 4 reduce B BEACEE . E T IEEY B2 J . reduce pRETS AL EEAH [F]
key {H 1] value.

(6)F14T Reduce FirBt. Reduce eR&IKI &4 2 TRATH TS MergeReducer
. 7E Reduce p&ECH 5ERRIM DI RE A& i Iy it Jg 70 X LY value, R [ AHTE] url
(15T A W 5L JE.(DocumentWritable) 4 &, 4k [y 28 — N2 Ja gt As= 1k, url
540 key i, 1028 — AW TUE S A value . K5 key {EL AT value {EAE Hy f 2¢
45 Rh i 2] HDFS L

(7)#AT OutputFormat B B:. #iX4~ Map/Reduce it F2r4h W, 53
HDFS . [AIW M key {d url, value {fi’}y DocumentWritable. W] LLF& H
MergeDriver e % A% 5 CrawlerDriver iz i Has X —#E, IR

3.4.5 HtmIToXMLDriver #&i% i+

AR D RE & R IR 4h 9 00 R R ) ORI M 0T HTML {5 B A7 7
TALSE, AL XML SR R 35 1) XML 15 BARAAAE XML e
XA T Map (M BeANT 22 Reduce BrBt. a2t HTML [ XML
HAL IR A S 7E Map BB 58 1T

WA IXAME 2 SE R R TT HTML {5 EFASFE, 34T /8], 7455
G B IAE B IXAEFR A XML 85 M AL RE A R 4 B R A Y 0L J3E v
(RZAE, [RS8 T 5 AR 5 |

K] 3-8 #7s HtmIToXmIDriver it [¥] Map/Reduce i )7 [ :

M _EE ] LUE B HtmIToXmiDriver B AN 753 Reduce BB, —4> Map
W BRI AT S8 BT 75 Difie . 534k, BT Reduce BBt LIB AT 2L Combiner
BB, Wit ASxhm g Ry ES key EMAIE. FERAE L IXAKF
K, k7T fi#t HtmIToXmIDriver fiHe ) F.4& Map/Reduce $h47 1 F42-

()& F s HtmIToXmIDriver £5f¥) Map/Reduce {T-45#848 4 Hadoop 4
B, SRJ5 Hadoop JJixA~ Map/Reduce FEF AN —MES, FFUETAT .

(@) AT InputFormat [t Bt . InputFormat J& i 4T Map Z Hif [f) 7l 4k B,
HtmIToXmIDriver 5[] InputFormat Fir B =5 TAE U -
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JobClient InputFormat Map Patitioner OutputFormat
225 Job—r o
SRS
KeyAurl
Valuely

documentwritable

IR H
A5 B
A AT Mapei ¥t
4k Bivalue i
HTML{E &, KL
AL XML K
R I 4 R 1 ikeyfif
HlurlftHash
fEo X

3-8 HtmIToXmIDriver #5[1) Map/Reduce I} J7 4]

1)K S A IR S 6 1 00 P26 o iR g — 2 AU 1o 0 e SO A D 38 s/ 2 4
S InputSplits, FIFE—fIESE 64M 53—~ Split, ForpdE—A> InputSplit A2 —
> Mapper 203, X H XA Mapper & — M7 AT Map BREUREERE, —A
W B AN A Mapper HEFE .

2)ifi it RecordReader £ HIJSEHL, ¥ — A2 V141 InputSplit fif H7 B
<key,value> %} Bl — 4% it 5% (Record) , 7E HtmIToXmlDriver & 5 /1 & H7 J5 19
<key,value>Xf £~ b key fH/E url, value {H& DocumentWritable. Mf#EAT )5 )
KT LA - HtmIToXmIDriver #iHk f)fir A ks UL Sk & CrawlerDriver
B IR A% X

KA F . BT B SEA R B IEE X B,
BRI E S ER BN A SO B3 B A, ARG S N IR 4 ) f I £
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Oy | S ALY Mapper, Mapper T3] HDFS _FARE 70 #) S3E A S0 B2 1
Split.

() AT Map FrBt. AT Map e E Mapper ZE& AT H CSEIL
HtmIToXmIMapper , ‘& [ % A & InputFormat f# #1 i >k % <url,
DocumentWritable>X . 7& Map &% SEILK DI RE il b value fH HTML {55
KB ¥ HTML Bl XML A5 S, BEIPTEUS [B] . - g S B s S, 4
45 key 24 url, value fE 5 XML. $FX AN 245 B2 5 N\ b i) Sk

(4) AT Partitioner B Br. XFepiE 45 73X, 7E Combiner 25, Mtk
Partition PRERHME key {HKs A1 Z5 5 K430 R 4, Bifn tH—> Reducer 41574k
. 7E HtmIToXmlIDriver #bH R H )43 X E ke, THEAE—A key HIIWE A
{E, IXFFAHIF hash 1 key £ 43 2 [\ AN 43 X LR AE
(5)4447 OutputFormat [ . #ixA> Map/Reduce i F (145 B, 5 %] HDFS
o[RS AR SE key E 0 url, value {E 4 url 55 9 5T XML {5 & .

3.5 RE /NG

AFEJEHT Hadoop 73 AR L4 IE lU R G IMEEE T, A RGE 1) St
BT HESRN St 7 56

HEARERIR TARRRG M Bt dok, WMARRRRGEHK. K5,
REEE SRR ARG RG AR, WIHBATERR 7y, e AR ARG/ ETE S
MRRGTIALE, AT FER TE. #K, WitAR R RGEHHEA
git, OISR IEMHER . E, X R G S AR B AT
Map/Reduce %11 .
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F4E7 2 CHEKRLI

AERIRNZHT Hadoop 70 A ANC ARG PEAN e vk ARSI K5
EomAREBE, AL 5 DR B HUA. K, i
AR Bt ik . Bt s AR g 5 5555

4.1 fFHESE M2

s B A SR R RHER Al BRATT UE ARG ILH F 4 4
PRt , 4y ie: FRPUEL URL PE. JRUURM UL, Bt URL FERT XML JE,
X VYA S5 102K FE T Hadoop 140 A XU R (HDFS) 2 bo T IIFRAT TS
TEAN A X VUil 25 R I S0

4.1.1 FF4MEY URL [
FEPEL URL FE AL AT PRHRE ) URL B 7304, X AN 12E 8 45

R LERE TR, f& HDFS BRI SCAR SO, 3R 4-1 2 E i .
7 4-1 R URL i S 454

B2 ik S
oy g ur String RN

For URL Z IR EL “\n” g 73 B4
4.1.2 JRIEM DL

JR I W T2 5 HDFS _EORAESRE— JZ AT R I S ah P IR A it 45 i . K 4-
2 ST IXANAF A JE (B 45 R 1 -

EXAMEAEEY key B4 url_redirect, value ffi2% DocumentWritable 2
M, I, DocumentWritable &—/MuL % document. redirectFrom. metaFollow
F1 metalndex 15 B 24258, K Java (IFE AL DocumentWritable {4477
ARG .
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R A2 R UL R 4R

R AR B i

WY UL [ ke #E  url_redirect  String MG S url, Rk A e W,

B url_redirect 24 H & I f5 1 url, A5 W)

url_redirect 4 Ji url.

R EPS document String ML HTML {5 8, B a6 Ho

HoEmisk  redirectFro  String ML g url o R OR R AR E W,
m redirectFrom ==url_redirect

ML Meta 1 metaFollow  Boolean 414 71 meta 15 B H (1) content ZHH AT

) Follow 3 follow W]  metaFollow=true , &

B metaFollow=false

KT Meta 1 metalndex ~ Boolean  fiiM7T meta {5 B content S AT

] Index 15 index ] metalndex =true; #H% &7 noindex,

B ] metalndex=false

4.1.3 $5H URL [

BEH URL fFJE HDFS LARAERE— 2N HoR e B . & IX AN
A R AE R AR R
% 4-3 Y URL JEHUR 45 1)

B i HPaR

MU String WL url, Wi R AT E W, url A
J4s url, A0 url A EERE )5 R 2
url.

fift B Hi oK ¥ 8% outlinks Stringf[] — NI url B . SRR KA E

B S SE A U] outlinks A M I T HH g AT HA R

(PBE B A B0, outlinks H A
—ANIE, AEE NG url,

Feiig iy typeOfOutlink Int Fric outlinks #2H HLAK url 2870, 44
JERE B AR G typeOfOutlink 24
0; & E s url W typeOfOutlink
1.

B 7] 8% timeStamp Long Bt e =N RS — A ek
OutLinksWritable. %} 4%%H URL J&
5 N —> OutLinksWritable 27 1)
HHm iy, 43 R 1K AN Bl AR e — AN )
W R AR B -

EXAMEEEY key {E% url, value {8} OutLinksWritable 287!, Hr,
OutLinksWritable /& —Mu7 T outlinks. typeOfOutlink 1 timeStamp 15 B 115
ZRARA . K Java IFF A AL DocumentWritable 4778 20 A XS/ R G
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4.1.4 XML [E

XML JFE/& HDFS LARAEM T XML 15 B AA G S50 o 1 T2 IX N7 2
(BB 4 e 1 B

% 4-4 XML JEBHRE 451
E i Ay i Rm i
W T PR e url String WA E S url, i Bk AR E

url_redirect & H € [ f5 1 url, 750
url_redirect 4y J&i2 url.
® T xml £ & xml String W’ xml {5 &

FEIXAFAG P key {H o0 url, value [E24 xml {5 8. b xml A& HI(E
B urly YREU ). Fe6if B3 Sk4c 1530 url RFEgzhhl . U )2
W TP I T8) o A7 H S P TE XML FER AU H s, BB S 2
ANHZ . HEANE SRS I HRIOR [ Pk, B LSk R moBn il sk 4k . 1EXC
S W TR EH R 1E 3

4.2 TR SRR
ANMEh RG LA Hadoop (11 API JHfh EHEATTF S 0. &I DIk &
gy MC LR G (0 5 P O 4 M AT RS O BRI RE . Hhh, RN

Crawler ; I fi£ 2% €4 #5 CrawlerDriver . ParserDriver . OptimizerDriver .
MergeDriver Fl HtmIToXmIDriver. & 4-1 J& €t SRS 2514 1) @ AL -
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Crawler
&.crawler : CrawlerDriver
&parser : ParserDriver
Spoptimizer : OptimizerDriver
Smerge : MergeDriver
Spxml_convert : Html ToXmIDriver

¥main(arg0 : Logical View: java:lang::String[]) : void

%Crawler()

+1 ‘run(a;go . Logical View::java::lang::String[]) : int
7T

/ + +1 +\
1 , +1 o
CrawlerDriver ParserDriver OptimizerDriver +1 MergeDriver Htrml ToXmIDriver

(from crawler) (from crawier) (from crawier) (fram crawler)

(from example)

SCrawlerDriver()| | $ParserDriver() SOptimizerDriver() MergeDriver SHtmiToXmiDri
Qrun() W’\ %} ‘run()g 0/ ﬁrunr?) ° 2

Y

org. apache. hadoop.conf Configured

from conf) O

org. apache. hadeop.conf Tod
(from util)

4-1 SRR S5 118 AR A

(1)Crawler 2&: 2R RG KT, HIEANARSH main A5, Crawler
FRUL—A String FAMENIASE, BATIA 3 NHiil: seeds, depth,
conf_file. WIFGFTREEFIE S A — MM X, seeds FRRCH RG]
PP ORI depth RORIE HUR SN IR s wr T IRAT C &N AR FhE
SEA —ANECE SO, conf_file FRoRHECE SCHFRIA T, Crawler 2R3E 5 MNA
H b, X5 ASEC5 5l J& CrawlerDriver 28 %Y | ParserDriver 28 7Y |
OptimizerDriver 2%, MergeDriver ZEAUHT HtmIToXmlIDriver 2884, 285 ik
W 5 ek il e h R4 s AT B

(2)CrawlerDriver J5: Thfg2. 5E8 M T HIPNE A%

(3)ParserDriver 2&: IhHES. M T4 M Dife, $eUE s .

(4)OptimizerDriver 28: IIRESR. SeREE BRI ThRE, M b —2D3EEUH
KMEERAE A i JE i DA et s .

(5)MergeDriver 25: Dhfigk. SEMM TG IFDiRE, KA ZIMEE HDFS
W A SR E O, RIRIA R L E R RE .

(6)HtmIToXMLDriver 25: Ihfgde. 5S¢ M Lkt shag, K CHRE 5T
[ HTML {5 B AL XML {5 B

X 6 MM A ST Hadoop 70 A U IR GE I SARESE . Hrpr, 5 4
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IfESHR L HL T Hadoop JT & [ Map/Reduce N FFEFE, ‘EAl14k4& T Hadoop i
Configured ZEJf5E8L T Tool #21H, HIKEE M5 3) Map/Reduce 1Rk 534+,
X 5 ANIIRERESE R EA] A CAHN I DR Ie 75 B4 T Ml B 2R Y R TAE. S5
IS DRI SEIRIN, AT VR4l 53 #7 o

4.3 THREAR R AT LT

KRG L0 5 M. CrawlerDriver. ParserDriver. OptimizerDriver.
MergeDriver Fl1 HtmIToXMLDriver, REAMEETESAF K ShaE, 11462 —
A BIEAN RS 5E UCHUN LIRSS R AN E1IX 5 AN IhRERLER e e vt

4.3.1 CrawlerDriver f2

CrawlerDriver FEL5E R M TTPE TAE . BT R4 DhREDS. Hlil)
2% . Map/Reduce #% 0 2 1 Key/Value {28 . H, Thaekh
CrawlerDriver ; # Bh 25 19 #5 Downloader . HostPartitioner . HostShuffle .
MetaParser ; Map/Reduce 1% /0> 25 3 & InverseMapper F1 CrawlerReducer ;
Key/Value 7724045 Text. LongWritable FI DocumentWritable. i/ 4-2
& CrawlerDriver B B 11 3& AR K] o

R Rk

CrawlerDriver 25: Ihfig 2N B S5 Map/Reduce R, 780 & N 1558
B TAE R EAT map sREE. WEIAT reduce PREIZS. WEIMATIr
[X_ Partition {25, W& Key/Value XJ[]K.

JLUCRA- A B2

(1) Downloader 25: X T—ANMAR URL 5% URL XF MM TR
o

(2) HostPartitioner 25: 7l reduce BB wij 4% B FE WG A (HBEAT 401X, R
UERAG A — E LA B url 853 2 reduce HALFE .

(3) HostShuffle 25: HT—AN#4T reduce BRI AT BE U B[R] EHLAY
URL, JrLlh 7 i L CH — A L M 0T, %2806 URL BAAIEEFrvtid,
PRUEAH A AL url 42 (A B .

(4) MetaParser 25: X[ FHIAKIMIT HTML {55, 28 meta {58411
content ZHE & follow/nofollow F1 index/noindex .
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HostShufile
+ (from util)
+1
&
CrawlerReducer | ¥HostShuffle()
e Downloacder
.Q;.dcwnlorder : Downloader fyp +1 o o] “
- — — —=>|&pshufle : HostShufie
/ %
! %CrawlerReducer() Downloader()

| *run()

usbs . Reducer
| HostPartitioner N [ rom mapreduce) creates
7] S
T

Job

Partitioner | creates

(from mapreduce) <z “%creatMapper() : Mapper

+1 | (from util)
! /I
®HostPartitioner()
f
/ ”745
e

InverseMapper ‘createRedy_cer() : Reduc_e_r
“createPartitioner() : Partitioner
P/ uses— —| o %createWritable() : Writable
| ‘InverseMapper() Mapper creates
CrawlerDriver  “map) (from mapreduce)<=——
(from crawler) m
o - ongWritable -
Spjob: Job | wses. | 7T EE O creat
“CrawlerDriver() Wiitable
*run() \uses Text ]
\ — = (romio) - (rom ia)
\
\ .
y DocumentWritale
\uses (from crawler) +1 +1 | MetaParser

T 7@ meta : MetaParser from utit)

4] 4-2 CrawlerDriver 152 Bl 2 (1) 32 HHA0 K]

KA 24 Map/Reduce #0028

(1) InverseMapper Z5: #4047 map EREHIZE, ¥ key. value {HH#t. XA
map BRI #4 A% 0 2R Y Sl <Text, LongWritable>, {E 4<url, offset>.

(2)CrawlerReducer 5: 4T reduce BB, 7Ei%EM run B 5K
Downloader 112 £ F N 4 Al HostShuffle TEHES url BASIThfE. Y94k, XA
WA A URL BEN BRI 34t BOET AT U (1) url 200 A P B SO A 1)
SVUE 37 W D T 7 NG O 7 5 [ A 1 ol o

B 5 KA 4 Key/Value 7% .

(1)Text 2584, FFF 5 String (1) 7] 5140285,

(2)LongWritable 287 KALJE long I nI 741467

(3)DocumentWritable 28 : A& M 7T HTML S5AH (5 BN R 2480, 78
BIEEX AR L, 2518 MetaParser 282, 305% 9 51 Meta 15 817 -

T Map B, #iNIE ) key {E ok LongWritable, value {24 Text; i
HINE Y key ik Text, value & LongWritable. X1 Reduce p&%L, #i AN e
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[¥) key {4 Text, value {4 LongWritable; #itHie Y key {84 Text, value
{4 DocumentWritable.

NIRRT IR B 2 [ )G &R, i & 4-2

(1)CrawlerDriver 845 —Mi 5t Job KA, 7E& run sl IS Job ML
AT Map BB, Partition BBOF] Reduce [ B, S ANAEL & A — N
BX Key/Value 257,

(2)J53) Map/Reduce fEMK, IXHf 24X L6 B B 84845 Hadoop S
2, FERE P RAERZE AT A Job RM, IXFEEUE N T B T AR RS K
MRIKR R

(3)Job 2% i@ i S 4 ML I A #  InverseMapper . CrawlerReducer .
HostPartitioner. Text. LongWritable A1 DocumentWritable X} %,
(4)CrawlerDriver 3 i & 3 i 4 1] X 26 %6} % 5¢ 1% CrawlerDriver 5 He [ J1UER 1)

RE
4.3.2 ParserDriver f2k

ParserDriver A58 B 0T 73 8 TAE, A CrawlerDriver #iHe T 25 1) # 1T
HTML {5 5 A o0 b7 B B B . B vl R4 e Thae k. dBh 2k,
Map/Reduce 1#%/L:KAI Key/Value /{28488, v, Dhfg2ktudh ParserDriver;
B G Parser; Map/Reduce 1.0 tufE ParserMapper; Key/Value 725
B4 FE Text. DocumentWritable A1 OutLinksWritable. ParserDriver FE % f
reduce BB, A —A Map BrB. Ti&l 4-3 & ParserDriver 4] i@
ALK

RN H I ek

ParserDriver 25: i & )5 %) Map/Reduce F2£55. 7ERCE N F8 5 TAE
W BT map BREHIZEAI B Key/Value XTI, X map sR i i b 1A
K XM h<Text, OutlinkWritable>, {8 A<url, #HBHEES>,

TLVCRA- 5 Bh 2K

Parser 25: X THIARIM T HTML /5 5, iECH S H s s, &k mbl—4
URL %41

FLRKRA 44 Map/Reduce %035

ParserMapper 25: HUT map BB s, 7Ei%3801 map sRE L, A Parser
K, ST B I RE .
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+1
ParserDriver ParserMapper
(from crawler) (from crawler) )
&job : Job _ uses  _ |Sppaser: Parser (f:::sﬁr)
rser
“ParserDriver() “ParserMapper() hae
®run() 7*map()
I N
— T
J‘ ‘ \ +1
| \ uses Mapper creates
]J } \\ (from mapreduce)
i J
. I
\ [
b J welz
/ \
Text creales
’J‘ } uses (trom 10) O “creatMapper()
i | ®createReducer()
! | Writable ®createPartitioner()
\ he i
;] uses| DocumentWritale (from io) e e )
/ L (from crawler)
f &-meta : MetaParser
[
/
I‘ OutlinksWritable
—_———— (from crawler)

4-3 ParserDriver FEb2H Bl i3 A0 K

B 5 KA 4 Key/Value 1A% .
(1) Text 2584, #7550 String (1) 7] 5110285,
(2) DocumentWritable 2824: A& M 7T HTML S8AHCME R 2428, R

A SAERTTAAAG S M SEIL R BN A T o AR IXAN KR R0, 2
F MetaParser 2574, 5% M 5T Meta 15 B 71T o

(3) OutLinksWritable 2. A7 55 H BB S5 OUME B R 29288, Ak
& BAET A a5 A R SE I 2N T .

XF Map BE O, H NN E M key {H A Text, value fi A4
DocumentWritable; % Hi B & ) key {84 Text, value 24 OutLinksWritable.

THTEA N AHIX LR 2 R R, il B 4-3
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(1)ParserDriver & —ANk 1 Job 28, FE& [ run pRELHHIE TS Job BCE
1T Map BB r2R AL, /e ZENC E R — AN B Key/Value 1257,

(253 Map/Reduce fEMV, IXHf 24X L6 B B EAC 45 Hadoop (1S
2, ERE P FRAERZ S Job B/, XFEMUE N T EE T ARG
MRHIKR R

(38)Job ZEim it & B WL B & ParserMapper. Text. DocumentWritable #l
OutLinksWritable %} % .

(4) ParserDriver it 2 i Al IX 26 G 5¢ 1% ParserDriver AH )l B
R DI RE .

4.3.3 OptimizerDriver f&R

OptimizerDriver 5 5e itk BEREALAL TAE, X ParserDriver FHUif AT
KIRE R AT, 1 RIS EEAE T LE DA€ URL, JFREI0L IR
URL £&4C4 CrawlerDriver BHRIFLA T — 2 FIPUE. &BEHmT o> D
2. HiBhZE. Map/Reduce #.002KA1 Key/Value fEfB2EAl. M, Ihgituds
OptimizerDriver ; %# Bl 2% 40 5 HashPartitioner ; Map/Reduce #% 0> 25 {4 5
OptimizerMapper A1 OptimizerReducer ; Key/Value 17 fifi 5 Y {0 3§ Text Al
BooleanWritable.

4-4 3¢ OptimizerDriver B2 SR IZ AR A .

RN IRk

OptimizerDriver 25: it & A/E5) Map/Reduce /7. 7ERCE I 5 258 K
TAER W EHAT map BRELTIZRA I E Key/Value XS,

IR B

HashPartitioner 25: 754 reduce BBtz wiizil key(Bl url)i¥) Hash 477
X, PRUEAAIE] url §) value {E 4% 52— reduce 1AL HE,

FRKA 44 Map/Reduce %035

(1) OptimizerMapper 25: 4T map BRELTIZE, 25 key(HP url) WR{EA true,
#5 value(Rl! OutlinksWritable) B (1 BT 5 url T {H false. X map PR H #Y H [A)
¥ N <Text, BooleanWritable>, {f 4<url, true/false>.

(2) OptimizerReducer 25: 4T reduce BRECIIE, 3T T )& 40 X HL Y
value, B3 PiAHE url BITrE RIS . REH —AMbrid & true, P05 url;
RN R A AL A false, JUHEIXAS url 7B R i 445 15 3 HDFS .
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HashPartitioner
(flumicEwier) Partitioner
- (from mapreduce)
/ %HashPartitioner() ales 44
+1 / SgetPartiti —
uses getPartition()
/
/ OptimizerMapper
/ uses (from OptimizerDriver) Mapper creales
/ S ~D(from mapreduce)
/S +OptimizerMapper()
T¥map() =
OptimizerDriver
(from crawler) uses OptimizerReducer
. {from OptimizerDriver) Reducer creafes $creatMapper()
“OptimizerDriver() e —— {7 (from mapreduce)ler :createRedl.Jc.:er()
%run() #OptimizerReducer() createPartitioner()
N Treduce() %createWritable()
SN
N Text
N = (fomio) j creates
\ uses
N\
\L .| BooleanWritable Wiitable
{from i0)

4-4 OptimizerDriver #5821 152K 132 48 A0 &

55 KA 44 Key/Value 745257 .

(1) Text 2584 FFF 5 String (1) 0] P51 40 285,

(2) BooleanWritable 284 i /R2E 44 Boolean [ 7] J7- #1481

ST Map BR%, NI E ) key {80 Text, value {2k OutlinksWritable;
B E ) key fEk Text, value 4 BooleanWritable. %1 Reduce m&i%, %A
B key {4 Text, value {i% BooleanWritable; %t i & 11K key {H 4
LongWritable, value {4 Text.

IR IR B 2 G R, T EE 4-4

(1) OptimizerDriver 25875 — ki i Job 28%Y, {E'EH run R IE T Job it
AT Map BB, Partition BYBUFT Reduce By BIZRAL, S ANESEL B A
W Bt Key/Value [{12554,

(2))33h Map/Reduce 1ENk, XS IX Lepit (5 B2 AT 45 Hadoop [1)iS
2, ERE RN Z A% A Job 2BMY, IXFEHUE N T B TA RS K
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MRHIKR R

(3)Job 1 i Jx B AL B it OptimizerMapper . OptimizerReducer .
HashPartitioner. Text FI BooleanWritable %} % .

(4)OptimizerDriver ik 2 i A F 1% £} 5 5¢ 1% OptimizerDriver AE [14f
L

4.3.4 MergeDriver &R

MergeDriver #5558 i TG IF TAE. AR AT R . DhfesR. 4l
2% . Map/Reduce #% 0> 2K Hl Key/Value 17 fit 28 A, Hodr, I fE 25 45
MergeDriver ; % B) 2% 44 §5 HashPartitioner ; Map/Reduce #% 0» 25 11 5§
IdentityMapper #1 MergeDocReducer ; Key/Value 77 fif 28 2 40 §f Text F
DocumentWritable. & 4-5 & MergeDriver A& He 41 335 (128 4500 4 -

Identity Mapper
(from crawler) Mapper creates
JE— ——{>(fmm mapreduce)
/ % ldentityMapper() 1
reas ! “map()
+1 /
/
/ MergeDocReducer Reducer creafes
/ u S —{>(from mapreduce)
;s ®reduce() Job
I\(‘:;rﬂg?g\::‘:?; uses HashPartitioner %creatMapper()
L — (I GELIER) Partitioner | crpgtes | ‘¥createReducer()
SMoraaDr ——{={ (rom mapreduce)=——— | *createPartitioner()
‘ruﬁz)ge river() %¥Hash Partitioner() ‘createWritable()
%getPartition ()
YN
Yoo
y uses Text creal
\ = (rom io) ﬁ
\\uses
b DocumentWritale Wiitable
\7 _ sl (from crawler) /" (wom in)
Ssmeta : MetaParser

4-5 MergeDriver BLHZH IS 18 HEAL 1]

HERN AR

MergeDriver 2&: it & 13 5 Map/Reduce F27. 7RG E N 858 B TAE
SEBCE AT map BRET SR E Key/Value XK.

FERRA GBI K -
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HashPartitioner 25: 7rfit reduce BBz miizi key(RI url)¥) Hash 474>
X, PRUEAHIA url 1) value {E #5321 reduce H4b B,

TR A4 Map/Reduce #0035

(1) IdentityMapper 38: 4T map BEURZE, AN <keyvalue> Ji A
S B O g . XA map BRI ) A 2SR RO <Text,
DocumentWritable>, {E A<url, BT HTML 5 8>,

(2) MergeDocReducer Z5: #1T reduce BRELIIZE, W[5 BT )& 4 X BT
value, B[ AHTE] url (K14 M 045 B (DocumentWritable) 45 &, 24l [ 55 —4
ZJrds g iy, url APER key fH, WIEE—M T HTML {5 E/EA value
1H.

55 KA 44 Key/Value 745257 .

(1)Text 2514 7755 String [0 814025,

(2) DocumentWritable 2874: A& T HTML 25AH0f5 B R 4R A, 78
BUEEX AN RAI XTG£ ] MetaParser 287, 1056 7 Meta 15 &0t .

¥ Map BE L, AR E M key {H A4 Text, value fi N
DocumentWritable; %t i 2 1) key {4 Text, value & DocumentWritable. X
F Reduce K¥, HiAIE N key {54 Text, value {f 5 DocumentWritable; %
) key {4 Text, value {24 DocumentWritable.

IR IR B 2 ARG R, T EE 4-4

(1) MergeDriver 2847~ i1 Job 2884, R[] run RE L Job ML
AT Map BB, Partition BB A Reduce B 28, YAMAEN B — D
B Key/Value 25754,

(2)J53) Map/Reduce fEMK, IXHf 24X SEp B (5 B EAC 25 Hadoop IS
B2, ERE AR Z A% s Job KA, XFEMUE N T B T AR S
MRHIK R

(3)Job 2% 3 i S &t AL I A & 1dentityMapper . MergeDocReducer
HashPartitioner. Text A1 DocumentWritable X} % .

(4) MergeDriver i 2 18 o fif X L6 x % 52 i MergeDriver BRI Th

o>
[aYay

4.3.5 HtmIToXMLDriver &

HtmIToXMLDriver FEE5E 5 W 5T )& LAE. Zadhny &4 4. Thieds.
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HiBh2& . Map/Reduce #%0rZ5H1 Key/Value fEff2sM ., Hob, TheeR{0 45
HtmIToXMLDriver; Map/Reduce #%.0Z8t$% HtmlToXmlIMapper; Key/Value
AR AU, Text A1 DocumentWritable. P 4-5 J& HtmIToXMLDriver k4]
R B R ]

RN A IhRE:

HtmIToXMLDriver 2%: Fid & F1J5 5 Map/Reduce F2¥. 7ERCE I F 252
() TAE B EIAT map BRELZRFIR E Key/Value XK.

HURA il 2

HashPartitioner 2: 7Efi reduce FirBtZ w4l key(HP url)f¥) Hash #4745
X, fRiEAHE url () value {8 42> 31— reduce AL B,

FRKA 44 Map/Reduce #1025

HtmIToXmIMapper 2§: #47 map sE12E, i htmltoxml() 77245
(#) value B EI R 0 HTML 135 B4 5 XML {5 5. XA map & & 0 o 1) ks
KA N <Text, Text>, {iky<url, BT XML 15 E>.

+1
HtmIToXmIMapper +1
(from HimIToXmIDnver)
Mapper creates
| HmIToxmiMapper) - mepreduce ﬁ
%
HtmIToXm|Driver T,‘_mg"':‘)’xm'“ —

(from example) k P Job
HtmIToXmlDriver() DocumentWritale creates :crea:Mspger() .
*run() . (from crawler) create~eaucer|

5 = &meta : MetaParser O “‘createPal.-nhoner()
N, ) “createWritable()
\ Writable

A {from o)
N, Text
"= (from io)

& 4-6 HtmIToXMLDriver FEZH S 1 HR AL ]

5 KA 4 Key/Value 1A% .

(1)Text 2584, FF5F 5 String (1) 7] 5140285,

(2) DocumentWritable Z81: £ B 5T HTML S5AHCMH B LKA, A
AE BAEHT AP SR SE B LN H T o« FECIERXA RN S, 2
FH MetaParser 2574, 105%™ 1L Meta {5 5 44T o

X Map B, fr ANBE M key fHE N Text, value {H N
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DocumentWritable; %t i ‘2 1¥) key {E A Text, value & Text.
4.4 IRE NG

AREIERGN LIy, ST Bl s ot AREIT sl
Hadoop 190 Aii AU R 5t

EOG, ATSLILT 4 NIRRT, SRR N I DIRE. KA, 1
R E R AR 54, ST B AT REASHR 2 1] B IBC R AT — N AR R A
e, EHASA TR B
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BRI LA L L

F5E MRS EITEM

RERERARGMERESAT T VPO EoG, ARG S, A
TE N RIANR HURGEA7 ik 9 UL A AP R S8 HL, HT R Cais
17 8 AN AATS, Pl o H A bl th R A H . FHK, 5
HURIC IR R AT U, R AT R ARG S . fa, WARGH
SEICHEPE I IR LA T IR AN 0 7 o

5.1 AFEITRT

XE R G WIS AT S AT R, T AU X D2 A2 HDFS 3 Af
LM RG b, WA HER LT 7 B B LS b, PrCAE @ﬁ%ﬁﬁ
NI, A T IRREA T, ARRGAH AN K WEB UL S £

ARG R WU . B 5-1 0k 27 R L ﬁﬁ%%“

& (]| @ http//61.167.60.78:50075/browseDirectory,sp?dir=/user/root8namenodelnfoPort=50070 Tt A Vg [y
Go to parent directol

Name Type |Size |Replication Block Size |Modification Time [Permission (Owner |Group
crawlerl dir 2011-06-09 09:39 |rwxr-xr-x |root |supergroup
crawler2 dir 2011-06-08 21:42 |rwxr-xr-x |root |supergroup
crawler3 dir | 2011-06-09 07:13 |rwxr-xr-x |root |supergroup
crawler_Korea |dir | 2011-06-09 08:27 |rwxr-xr-x [root |supergroup
crawler_ar dir 2011-06-09 14:44 |rwxr-xr-Xx ([root |supergroup
crawler_de dir 2011-06-09 16:15 |rwxr-xr-x [root |supergroup
crawler fr dir 2011-06-09 16:21 |rwxr-xr-x |root |supergroup
crawler_id dir 2011-06-09 10:16 |rwxr-xr-x |root |supergroup
crawler_in dir 2011-06-09 11:47 |rwxr-xr-x |root |supergroup
crawler_ir dir 2011-06-09 13:43 |rwxr-xr-x |root |supergroup
crawler it dir 2011-06-09 16:11 |rwxr-xr-x |root |supergroup
crawler_kg dir 2011-06-09 11:10 |rwxr-xr-x |root |supergroup
crawler kz dir 2011-06-09 11:13 |rwxr-xr-x |root |supergroup
crawler_la dir 2011-06-09 09:06 |rwxr-xr-x ([root |supergroup
crawler_md dir 2011-06-09 15:07 |rwxr-xr-x |root |supergroup
crawler_mn dir 2011-06-09 08:07 |[rwxr-xr-x [root |supergroup
crawler_my dir 2011-06-09 09:07 |rwxr-xr-x |root |supergroup
crawler_np dir | 2011-06-09 11:28 |rwxr-xr-x |root perg ,.:
crawler_pashto |dir | 2011-06-09 12:42 |rwxr-xr-x |root |supergroup
crawler_ph dir 2011-06-09 09:08 |rwxr-xr-x |root |supergroup
crawler_pt dir 2011-06-09 16:29 |rwxr-xr-x |root |supergroup
crawler_ru dir 2011-06-09 14:51 |rwxr-xr-x |root |supergroup
crawler_sp dir | 2011-06-09 17:13 |rwxr-xr-x |root |supergroup
crawler tj dir | 2011-06-09 11:08 |rwxr-xr-x [root |supergroup
crawler_urdo |dir 2011-06-09 12:11 |rwxr-xr-x |root pergroup
crawler_vn dir 2011-06-09 10:07 |rwxr-xr-x |root |supergroup
crawler_zang |dir 2011-06-08 20:09 |rwxr-xr-x |root |supergroup

5-1 27 Flifs & M OB P
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AT A R GE(HDFS) 1 W 258 42 111 gl vl DA 255 T R 28 S ) 4= 15 10
T, WERRTLIES] 27 ASSCESe, A SCHERAN = T AN AP I8CE —Ff
M TR . A B AR UK 51

R 5-1 AFfifi PR 2P 5 R TR NG AR

J%E 5 J% wE
crawlerl/ v D crawler2/ Edz b
crawler3/ H e T crawler_Korea/ B T
crawler_ar/ [GEDREREA DT crawler_de/ HEE Y T
crawler_fr/ VETE RN 1T crawler_id/ ElJe 5 M 1L
crawler_in/ B[ A5 X 11 crawler_ir/ Ve HE M T
crawler_it/ = RHE M T crawler_kg/ TR HrE M T
crawler_kz/ A% TavE Y L crawler_la/ ZREE M T
crawler_md/ 2 ) EE ) T crawler_mn/ SR M T
crawler_my/ TSR E Y T crawler_np/ JE VA /RIE M T

crawler_pashto/ He - [ ) T crawler_ph/ JEA EIE R T
crawler_pt/ WA BN T crawler_ru/ RAE RN T
crawler_sp/ VU E W T crawler_tj/ P2 TR M T

crawler_urdo/ 9 IR BB W L crawler_vn/ R R T
crawler_zang/ TE Y T

548, B 5-1 F Modification Time #2587~ (& & FhiE 5 W i B s o i 5

Frrra] .

A 50 T N I RATT L ST GRS B, BE R RS, anlEl 5-2 Fr
TN:
\(:/ I O http:,.i',.-"ﬁl.167.GD.TS:EDDTSIbrowseDiredory.jsp?dir=%2Fuser9€:2Froot%2Fcraw!Er?_1.&n'_amenodelnfiPo_r‘E=50079._ =T ad

CO@O0Q_ kiRezz
= © uml.orgen

Contents of directory /user/root/crawlerl

GO0 ! |fuser/rootferawlerl

&

Go to parent directo

|Name |Type ’E|Replication |Blo:k Size |Modification Time|Permission |Owner ‘Group

|d£ |dir |_| | |2011-06-09 09:36|Mxr-xr-x |root ‘supergroup
in dir 2011-06-09 09:36 |[rwxr-xr-x |root  supergroup
log |dir ’_ 2011-06-09 09:38 [rwxr-xr-x |root  supergroup
|u_ut |dir ’_| | |2011-06-09 09:37|mxr-xr-x |root ‘supergruup
|x_m| |dir ’_| | |2011-06-09 09:37|mxr-xr-x |roo1: ‘supergroup

Go back to DFS home

K 5-2 % TR 2 B 46 A
U1 B fr7, Contents of directory /user/root/crawlerl 27 24 i 3 U i) 2
crawlerl SCAFSEIRSCR T . Horb doc S22 55 DY 2 412 38 1) s s T o 2
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TEfEEEH S in SCHEIE M ARFHTEL URL EAEfE S5 1. out SCAFIC S URL AT
ke xml SCEFIEN XML FEAFAE 5 o

NA xml FEP N, HABERATSBAE BENHE T, Bl xml SCHEIAF
TR & AR E HUR S8 (1) e 8 5 S SCA s SO T A M€ L R S 4 T 2k )
JUR XML A5 B . Bl 5-3 e ot EH XML EH S B

| @ hitp://61.167.60.78:50075/browseDirectory,jsp?dir=3%2Fuserdt2Froot3 2Fcrawler % 2Fxml&namenodelnfoPort=350070

* |

& jelnt
== e e e
[2011 0515 09 19 55[dir [ | | [2011-05-15 09:20 [rwxr-xr-x [root supergroup
[2011 0516 09 31 33[cir [ | | |2011-05-16 09:32 |rwxr-xr-x |root  supergroup
[2011 05 17 09 23 19 dir |_| | [2011-05-17 09:24 [rwxr-xr-x [root supergroup
2011 05 18 09 42 09 |dir ’_ 2011-05-18 09:43 |rwxr-xr-x ([root |supergroup
2011 05 19 09 23 06 |dir ’_ 2011-05-19 09:24 rwxr-xr-x (root |supergroup
[2011 05 20 09 30 14[dir [ | | [2011-05-20 09:31 [rwxr-xr-x [root [supergroup
2011 05 21 09 _24 08 |dir ’_ 2011-05-21 09:25 [rwxr-xr-X (root |supergroup
2011 05 22 10 00 03 |dir ’_ 2011-05-22 10:00 |rwxr-xr-x ([root |supergroup
[2011 05 23 09 44 22[dir [ | | [2011-05-23 09:45 [rwxr-xr-x [root |supergroup
[2011 05 24 09 36 48[dir | | | |2011-05-24 09:37 |rwxr-xr-x |root  supergroup
[2011 05 25 09 43 47 [dir |_| | [2011-05-25 09:45 [rwxr-xr-x [root supergroup
2011 05_26_09_33 37 |dir ’_ 2011-05-26 09:34 rwxr-xr-x (root |supergroup
2011 05 27 09 38 19 |dir ’_ 2011-05-27 09:39 [rwxr-xr-X (root |supergroup
[2011 05 28 09 23 25[dir [ | | [2011-05-28 09:24 [rwxr-xr-x [root [superaroup
2011 05 29 09_19 07 |dir ’_ 2011-05-29 09:19 [rwxr-xr-X (root |supergroup
2011 0530 09_35 10 |dir ’_ 2011-05-30 09:36 rwxr-xr-x (root |supergroup
[2011 05 31 09 38 45 [dir | | | [2011-05-31 09:39 [rwxr-xr-x [root [supergroup
2011 06_01 09_46 55 [dir ]_| | |2011-06-01 09:48 |rwxr-xr-x |root  supergroup
[2011 06 02 09 33 17 [dir | | | [2011-06-02 09:34 [rwxr-xr-x [root |supergroup
2011 06 03 09 32 30 |dir ’_ 2011-06-03 09:33 [rwxr-xr-x (root |supergroup
2011 06 04 09 19 20 |dir ’7 2011-06-04 09:20 [rwxr-xr-X (root |supergroup
[2011 06 05 09 16 03[dir [ | | [2011-06-05 09:16 [rwxr-xr-x [root supergroup
2011 06 06 09 16 19 |dir ’_ 2011-06-06 09:17 [rwxr-xr-x (root |supergroup
2011 06 07 09 26 38 |dir ’_ 2011-06-07 09:27 [rwxr-xr-x (root |supergroup
[2011 06 08 09 34 51 [dir [ | | [2011-06-08 09:36 [rwxr-xr-x [root [supergroup
2011 06 09 09 37 51 [dir ]_| | |2011-06-09 09:38 |rwxr-xr-x |root  supergroup

Kl 5-3 ML XML %

BTN, 78 XML E, €A S A 24 R AN K W 0T g — S Bl )
A, FFLAH 4. ARG 2010 45 9 H 23 HITUE, #hilA Scakh H
201156 H 9 H, B8 ™MHAER.

FEROR, FRATLAH ST H SO BIRE R T XML {5 &
PL 6 H 9 HHIH A 32 W BRI H 32 M 51 A 441«

HARKIRAFIE 5
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Contents of directory /user/root/crawlerl/xml/2011 06 09_09_37 51

Goto: I;lf2Dll_DB_DQ_DQ_3"|’_51 Zo |

Go to parent directory

|Name |Type |Size |Rep|ica1:ion |Black Size |Modification Time |Permissi|:m |Owner |Group
|_I|_:vg§ |dir | | | |2011-06-09 09:37|rwxr-xr-x |root |supergroup
part-r-00000 file [371.91 MB |3 64MB  |2011-06-09 09:38 rw-r--r-- |root |supergroup

Go back to DFS home|

5-4 HSC TR XML JZE 6 9 H BT ™ ut
M EERIRATATLLES] 6 H 9 HIMEHKIM 5T XML 15 5 —3t 371.91MB,
Block Size %1 %7k 64MB i iX AN XA LA 64MB 8 — AN U3 HU A7 8T —
BHEZ G L. TE 5-5 B Rd ST T XML {5 8 1 HL AR A 2%

O A0 0 30 A0 S0 BB T, 80,

"

bttp //3g.ifeng.com/3g/index.html <?xml wersion="1.0" encoding="GB18030"?><html url="http://3g.ifeng.com/3g/index.html"™

. gettlme="4011 06 09_| 03 37 5“"><x.ml headline><meta http-egquiv="Content-Iype" content="text/html; charset=gb2312"

= I—_I)E'cltltle><meta name="keywords"

f‘EE’] SEEMITP M, TRAFHFNLFEE. BHEEATEIATRFIE FRASEAPESBX
FLT% g SEEFERRALEESTYH. UAAE. £8. SHEEIAE, RENTEERENANTEEERN
. |'1F'Z—! FHLERFUE: wap.ifenc.con” /></xml_headline><xml_contents> <div id="wrap"> <div class="mainStop">
. <div id="footer"» <div><span><a href="http://www.ifeng.com/corp/about/" t,arget,="7blank”>ﬁ;.@jﬁg’iﬂ*iﬁ</a> | <a

- href="htcp://www.ifeng.com/corp/ad/" narget="_b1ank"}-*%EE%(/a} | <a href="http://www.ifeng.com/corp/job/"

- taxget="_}:lank">~_ﬁgﬁ'§1§_,a</a> | <& href="nttp://www.ifeng.com/corp/privacy/" target="_blank">'f,.g‘?ﬁ%%ﬁﬂ<;’a> | <a

. href="http://www.ifeng.com/corp/exemption/" t,e.rget,="7blank”>ﬁf%§‘(</a> | <a href: ttp://www.ifeng.com/corp/counselor/™

R narget="_b1ank"};‘£1$@\El(/a) | <a href="http://www.ifeng.com/corp/feedback/" narget="_b1ank"}ﬁﬂﬁﬁ(/a) | <a

. href="http://phtv.ifeng.com/intra/" target="'_blank">_'§n. Ejlilfbéﬁ'qa <a href="http://www.irasia.com/listco/hk/phoenixtv/™

. target=" }:lank")-"iﬁf%ﬁ;ﬁn Investor Relat10n3</a></span>—<[d1v>— <div style—"colox:*GGG;"><3;an>'§\_@.ﬁﬁ”$ ‘ﬁﬂﬁﬁﬁ FEBEH <a
. href="mailto:legal@ifeng.com">legal@ifeng.com </a EF‘ICF'LL 0306085 HxHEEFNLE: .’;\.@.m</5pan></div> <div

_ style="color:$666; "»<span>E il EEIEs. sl bR d</spany</divy </divy </divs </diwy></xml_contents»</html>
http://3g.ifeng.com/web/index.html <?xml version="1.0" encoding="GBlE8030"?><html url="http://3g.ifeng.com/web/index.html"

. gettime="2011 06 09 09 37 58"><xzml headline><meta http-equiv="Content-Type" content="text/html; charset=gb2312"

_ critle>FHRIREF-ZL &1 1P </titles<mera name="keywords"
| contenc=n R EERBHE F i SERIEL BB, TRASFALMNER. BEBHLTEIAZRFIEFPREEE AP LB R e
. B E ites. M, B BERESEFEFEALRESTH. 88, 4. SHEIsAE, REuTESFEEINTHREERMN
Pz —! EHEEFU: wap.ifeng.con” /></¥ml_neadline><xml_contenta> <div id="wrap"> <div class="mainStop">
. <div id="footer">» <divy<span»<a href="http://www.ifeng.com/corp/about/" target="_}:lank").’i,@ﬁ_ﬂ%’:ﬂ;ffiﬁ(/a) | <a

. href="http://www.ifeng.com/corp/ad/" taxget="_}:lank">-ﬁ_%EE%</E> | <& href="nttp://www.ifeng.com/corp/job/"

- t,e.Iget="7blank">?‘§§'@1‘§lﬁ</a> | <a href="http://www.ifeng.com/corp/privacy/" target=" blank">{%¥ﬁ%ﬁ;§ﬂ</a> | <a

. href="ntep://www.ifeng.com/corp/exemption/" target="_b1ank">ﬁf§:%‘:(/’a> | <a href="hctp://www.ifeng.com/corp/counselor/"

- taxget="_}:lank">}‘£1§ﬁ\E|</a> | <& href="nttp://www.ifeng.com/corp/feedback/" taxget="_}:lank">§'w_ﬁTﬁ</a> | <&

. href="http://phtv.ifeng.com/intro/" target=" blank">'§.@.lixfréa</a> <a href="http://www.irasia.com/listco/hk/phoenixtv/"

_ target=" blank"}'iﬁf%‘ﬁ?ﬂ Investor RElaElﬂnS(/a}(/Span}(/dl")} <div style="color:$666; ">capan> R EFEE BIAE TEEH <«
. href="mailto:legal@ifeng. com"’>legal@1feng com </e>ERICPUE0s060s S ZvsiE HEGE: 'i@.l—_‘</span></d1v> <div

. style="color:$666; ”><3pan>§1d\ Hres.sbl bR ﬂx(/span>(/d1v> </div»> </div> </div></xml contents></html>
http://astro.ifeng.com/ <?=ml version="1.0" encoding="GB18030"?><html url="http://astro.ifeng.com/"

- gEtt.lmE_"(Oll 06 09 09 37 58"><xml headline><meta http-equiv="Content-TIype" content="text/html; charset=ucf-g8"

L ccicle>EEEN_EEFIE RE < titlermeta

M

w

P 5-5 HSC R TR XML {5 B AR 2%
FEEBR TRt XML {5 B HAR A 2, oo s M st ) BL 7
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Contents of directory /user/root/crawler3/xml/2011 06 09 07_12 39

Goto :[1;2011_05_09_07_12_39 z0 |

Go to parent directory

|Name |Type |Size |Rep|ica1:ion |Bluck Size |Modification Time |Permission |0wner |Group
|_I|_:rg§ |dir | | | |2011-06-09 07:12 |rwxr-xr-x |root |supergroup
|part-r-00000 file [111.58 MB 3 64MB  [2011-06-09 07:13 rw-r--r-- |root |supergroup

Go back to DFS home

Kl 5-6 H ST XML FE 6 J3 9 HFTHIME M it
MR EATATLLES] 6 A 9 HIURKM T XML {53 —Jt 111.58MB,

Block Size %17~ 64MB Ui B IX N SCAFLL 64MB 43— Aoy B A7 1l - —
EEZ e L. TE 5-7 B SCM T XML 15 S ) HAR N 25

P P O P P TS L1 PO S LTS 1 D
:wedoox com/ <?xml version="1.0" encoding="GBlB030"?><html u: "http://4koma.livedoor.com/" gettime—"ZOll_OG_Osg

Z5F [FEEE 2 BER £ | </av</hl> <p class="description">Z E A LI L T & Z.. </p> <div id="social-t

. span></span> </ar </tds</trr</tbody»</table> <h3»06 F048 +TEEH</n3> <table class="backnumber"><tbodyr<tr><td> <a hr

. f' E —‘&apos., &apos; ﬁaﬂ 'Eun*?i&apos,, gapos;center 003&apos;, &apos: £ B o £ HE 8] zaposr])imx£ B D Wespanro6 BosH«

- A </ax»</strong>»<p class="creator"><a hre http: oma . 11vedoor . col creator/profile/c ht oneclic gag.p
A —E 171)</ax</ 1 " " £=" 7/ 4k lived m/ /profile/c00045.heml” Lick="_

. wedoor ¥ E R «/dt> <dds<ul> <li><a href="hattp://blog.livedoor.com/">7 U F<fav</1liy <lid<a href="attp://ja.curecos.com/">"

&)

http://4koma.livedoor.com/ ?pag 50 <?xml version="1.0" encoding="GB18030"?><html url="http: //4koma.livedoor com/ pag: ge
. 3/w00209.html"x>F B F 4 7 EF 55 [EEBE LB & | </a»</nl> <o class—"descrlptlun"> TEACHLT, FusES L </p
. capoz: EEF{ESR—®capos:, capos;center 00Szapos:, sapos: S ©E—EFE B L& T OEE D Feapos:)) eI 7 E —§F<span>osﬂo=3<

. opics/detail/5620037/">E3HFE 2 5 EFRE 2 ¥ FiE</ar</1i3<1iz<a href="nttp://news.livedoor.com/topics/detail/5619747/ "B B AR
. ivedoor.com/"> b ¥ ¥ BRI </a></1i> <liv<a href="http://clip.livedoor.com/">7 ¥ 7 ¥ 7 </a></1i> <li><a href="http://map.li

w

http://4koma.livedoor.com/creator/work/c00040/w00066.html <?xml version="1.0" encoding="GBl8030"?><html 'Jxl="nttp://4)-:ome.live

- r/profile/c00040. heml "I EE SEE (215) </as</p> <p class="aside">4d T ¥ </p> </div> <hl class="title">* /I S EHFEE L 3

+755& <span class="comment"> (4) </span»</span> </ar</td></trr<trr<td><a href="http: /.fékuma livedoor. cum/creatur/wurk/cdﬁ'ﬂ&o/
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XA RGN Larbin RGN Z A BEHAT R LG . HARTT A 7 ANT7 TR A

(DA P k. KREH KRG EHT Hadoop JFR 1K), w4 FEPEIRLF, wfLUR
A INALAS 1 A, 1S 2 VLSS PR TAE. 1 Larbin RE02 AL R Fidk
Z W R, B AE 2 G LA Larbin A i43iX Lo pL 45 W [F] T
ko

@) fefit 720 ANE R SRR A i) 9 TR A7 AR S 1 3 A XS R 4
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(M 2 EAErE, R 5K Hadoop HEAFHCE 4 5t v] AR AR A4 H S 21 T€ H I HIY
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