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1 HDFS HA

HDFS™" ( Hadoop Distributed File System ) BF Hadoop 47 X, % %, ‘€ 4 Hadoop
BN R FAERREZ A, 5T %, T8 AN GHIRS.

[1] http://hadoop.apache.org/hdfs/
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[2] http://baike.baidu.com /view/849879.htm
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if, HDFS 2 H#l)i5)i% DataNode A5 MR RS, W00 5dE o
4ii 8| HAth DataNode =, [Ftk DataNode JfA 50 HDFS (K n] i3 1k

2% ik, HDFS ) HA %111 NameNode [J HA ¥, NameNode [f1]5E 1k
TER T A G RE R 5. REHAFELL L HDFS A1 v 1k
NameNode ) a] k47 P4 DU B kT oo 19 0 G4 LL A, NameNode Al 451k & 05 18] .

1.4 I%E HDFS HA R HZXE

HDFS (1) HA (A )y %, EESE NI A IO A, S mon il i) Sedt,
#il/> NameNode M55V I IR) o 4 i o s ) vl S 4 1 i 5 280 ool dE AT 46
fi» HDFS H 5 gt A7 2 B LR Cf o Kot 1T Sk

/> NameNode Hi 55 P &I 0] (P 45 it A 7 A JEL 6 -

= 35 1 AT NameNode H S kB RS5HJ75K, % NameNode H & HH3Z)
SEREHAT 0, DUt G e, sl Ja i)

= 2 FRUZ S 3h—/ NameNode [J##% (Warm standby) 50, 4317
RABEIEH RS, BT s AT H, Gy 32 25 D4 i Ta) R A i 55k
S
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Hadoop oA X XA & 4L iR B 5 &%,

MR BT, S 1 RSB 2ET 7L, {H NameNode 1)) 34 [A]4)352 3C
PER GBI B, 28 2 PN SRAE 1 IXFh R o

AT HLER ) HA il )7 5849

Hadoop M) JCE#E 1 77 %

Hadoop #J Secondary NameNode Jj %3
Hadoop ) Checkpoint Node Jj Z&14]
Hadoop ] Backup Node J5 5]

DRDB ;5 %l6]

Facebook [{] Avatarnode /5 7]

PR A 4

1.4.1

Hadoop B THIEEM A E

%77 %A Hadoop H 5 1) Failover #jiti (Gl i ic &' dfs.name.dir), NameNode
ALK SO HAR AR B E R 2 A H %o W s, EFE— A EH %, — A EfEH
S (B NFS #4735 , 24 NameNode & ZE#fid, wfLLHzh& LA
NameNode, MI#ERE H b ocdifE 8, ks .

=

Hadoop HiehlLiil, MGAREE, AR, LRITA, BERW .
TR 2 A%, AT R AR K e, OF LN R OR R EOETIRES .
BT R FE B A0 HaK, HERCT 4 NameNode.

[3] http://hadoop.apache.org/common/docs/stable /hdfs_user_guide.html#Secondary

+NameNode

[4] https://issues.apache.org/jira/browse/HADOOP-4539
[5] http://www.drbd.org/
[6] https://issues.apache.org/jira/browse/HDFS-976
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%R ER R ORI CRAE I R SRR e L, HEAT A3 #%, HDFS Kk
RS, T8 )5 50 NameNode, K 52 ] 55 SCPE 2R G B R IE EE
»  NFS Ly Skl @, an i 1) 2 A4 H s P A —AN H Sk B ORA7 R
N SEHTIBLZE, $5 4 S E0E S HDFS (R /ERL2E, TovEn AN R4 .
1.4.2 Hadoop By Secondary NameNode 75 %

% A8 Secondary NameNode 741, 1% 17 £ 2 NameNode 15 55 -
T E R OoidEEi fsimage FUCHE F#EAE H & edits) , 2R)54% fsimage
F edits HHAT I, AZECHTY fsimage (1% fsimage /& Secondary NameNode R #
ZIH e ) Checkpoint) , FEAMHLARAF, IR ILHEILE] NameNode, [F] )5
NameNode _[-[f] edits.
=
» Hadoop HrHLH, eARHE, AR, LRIk, BUERIT,
» Secondaryary NameNode & i1 Checkpoint, A {&ilE: %~ Checkpoint [t &
FIeE R AT 5, [RIR), HEAT fsimage 5 edits 591, AT RAA REBR &
edits [P/, Bk TEBREIHE K.

» BB, 4 NameNode kAR HEIRSS I, 7FEHJH NameNode, /i
G5 RS INFI) 5 SO RGN IE EE

* Secondary NameNode #4715 & Checkpoint I ZI [ s, Kk, —H
NameNode [ ol fiidk, il Checkpoint Pk & ¥ C s 3 A /& HDFS
IR BB B, AEAE— S0k )

1.4.3 Hadoop B4 Checkpoint Node /%

Checkpoint Node /7 %5 Secondary NameNode [ U FEAAH [A], S &sEBl )y
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Hadoop oA X XA & 4L iR B 5 &%,

A %7 ZEF)H Hadoop K Checkpoint HLH|BEIT &4y, Fl'E — Checkpoint
Node. %7 2 5E WM Primary NameNode H N4 cHilf5 B (fsimage+edits)
¥ edits 5 fsimage ¥AT &I, EARHIE &1 Checkpoint, Jf 4% Primary
NameNode #4175 #r.

24 NameNode KA wfE sy, HmiEol N (NameNode MR LEWE D , A LLEE
%A S B3 38— NameNode, #EHX Checkpoint {5 B, $24LR%5 .

9=t

o AR TE. EFEIT R BCE RN,

LI Iv (E/ T ECE - S (I

» BEMEBIIE . S0 DR TR

» Checkpoint Node Jrfiti1#54n, Hidfia—ik Check BRI CHIEEE, IF

AN R AR W I B R TR AR B, A AT R s A — 2L

1.4.4 Hadoop HJ Backup Node 5%

FIH B A Hadoop 1 5 ¥ Failover #iijii, Al —- Backup Node, Backup
Node 7EWAFRIAMBEHELLIRAE T HDFS RGEHH 4 725 W o Hhfs B Wik
NameNode 4 E#F%, n H{#H Backup Node " #5087 1 o 55 & o

=

RO, ERTR. BCE R .

»  Backup Node [¥] A7 0 Y 5y s o a5 b T T % 4 (Namespace)

WEA T NFS FEREAT &0 Pty R i AU o
»  Backup Node nJ ELE R H M A2 1 o8 15 B 24T Checkpoint, {172
A, 5 M NameNode F#Jo#i#ii{T Checkpoint ()77 2UAH LL AR 0
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* NameNode 23440 #4E 1) H & il sk [7 2P 2] Backup Node, Backup
Node 23Rt I H A0 A8 W A7 T SEFT SO BHIRAS ,  [m) N SEF i b1
edits, 2 AT HPIEHAERL), BAERAEA D). XA NameNode | i)
TR K AR, Backup Node [REAE B 47 T HDFS S i) o Ed
MITORAE T — 8.

79
SR (021 VLB A SHE.

= R T IR R, #ilin: 24 NameNode JoiZ T{ER), Backup Node
H At Jovk H 4% NameNode $E41EJIRSS, [AIIE 4 1 il A ) Backup Node
AR HEINEE, W2, 24 NameNode &M, Hurid R aeidd
# 3 NameNode [1)77 2R K E RS -

* Backup Node MJNAFFARLRAF Block ML E(E B, RTEEAEAF NI
DataNode @47 b, B, BIEEAE S S IRA hSEBL T s, (5K 7 —
SE (R U1 I TH]

o YEThRA H SR 14 Backup Node #%4% %1 NameNode.
145 DRDB AZ
#IF DRDB HLifiI#EAT ot & 17

* NameNode AR, 7] LLS 344 H L2 1) NameNode, 1328 DRDB #1}
ook &, RARS .

R
= DRDB &N A AR HL .
= uBdEfT 2 A JF HRFFEOIPIRE .

» TR TAEAZ H DRDB 58k, A T—4c8 i H & d5%, NameNode G
THEZHNZA%0 Hat, Kl NameNode 7E20% _EALT Hadoop (1) 704k
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IR S SN
o RIS DRI TG
= FREGINEIIHLEL AR (AT SR )
1.4.6 FaceBook &Y AvatarNode 77 %

FIH FaceBook ¢! 1¥] Avatar NodeLifi.

Active Node £} Primary NameNode XJ#ME{t]45. Standby Node 4bF Safe
mode #i38, 7EWN A7 {RAF Primary NameNode 08 70515 EL . Active Node FlI
Standby Node il NFS JL=ZA7fifidAT4C H . DataNode [F]I[] Active Node #
Standby Node 1% Block location 15 5. 4% # 51#fi%& Primary NameNode & 414
F )5, #f Standby Node )44 Primary NameNode. HiT Standby Node W17+ &
18 T T oA M op 5 S, BT a0 MRS, KORAiET T U1k N [A]

o
= PRI DI TR KR e A

»  FaceBook CUKF HAEE] A A 4Ed ) Hadoop RS, JEHE 2] T B S RI4E
AT

R

= BT RS BN T R, TR LR ok
= ZHERRED.

= AR AR R

1.5 AEMESLE

zi LPTiA, HDFS HA Jy &bk 1.1 fizs.
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F 1.1 HDFS HA FE LA
HEER FI#R B (8] TLHE %E:ﬁ,l ERERE | MHRE EESS
— B4 checkpoint
Tl A K o 1 ik 5] K%
Secondary NameNode K AN—5E 2 ik = K%
Checkpoint Node K A—E 2 ik i b
Backup Node Hp —3 2 ik Hp Ly
DRDB K —H i i i EZ
AvatarNode i — 3 & 5 [ b

Horp OB &M IT R AReRMATH, UM RGEAT I, BA AN
Checkpoint AL, 2x3& s HAER R EIG I, P2 Secondary NameNode.
Checkpoint Node Backup Node Fit & [

“DRDB /& [FIFf WL,

1M %} F Secondary NameNode. Checkpoint Node #liil|, ‘&1 4 Checkpoint
RIThfE, TABECRAESEI I e, PRI RS 247F Namenode F G & ol & #8417

RORAESE N TCE R

XJT- Backup Node, HAREA] LASEI CRA7CHHR, (A0 7 11 Backup Node JH
—ANH, FFEAE NameNode FFECE TG &0 b6 42, IRAFAEAHWIEAT 5400

o

J[EXy==]

= JuHdE A U7 AL T (8, AEDIRE LR DRDB;

* Backup Node /& Checkpoint Node Tk, %08 H &

» Secondary NameNode 7E{f/iA<[¥) Hadoop "kt CLAFAE

LR P Sz fre BT HA 41507 %600 -

(1) Je¥di 413+ Secondary NameNode

KRG T HAT Hadoop MIPTAHRCA, J& T4, DI . T

11



& T At 69 HDFS——tadoop 47 X 5t 7 5655 5 5%

Secondary NameNode H & Jf A SZI R4 0 EdE, — 5 NameNode o EE HiR,
W JCVE IR B BB (1) oK, RIHCR H e & LT, /E NameNode |75 S0 &
ZAH AT, W IR PG E — A NFS 1A, L —AH m il 7 &0

(2) JuidE 4547+ Backup Node

KRR T 5 RATAE 0.21.0 BLERAASCHRE, H I SEBUR SR 46, DI TR,
F 5 SE PR A7 Ju e, AN 25 NFS T 5

(3) Ju#dis &1+ AvatarNode

XM R THEFT Patch CHb T, T H L SZRMEE IR (0.20) sk i
FaceBook H 5] Hadoop kA, PIHeita)f, 755 —A NFS 15 5N Active 5 5
A1 Standby 15 £ (1B A2 H A

%, 4R 477 Hadoop 89 ALK, BB RAFIBMRAGE, ThidiFH
1F 7%, e RRAEH (£ 021002 L1), F 27 F5EKETH 14 dwFExt HA
e at R g EAER R E, NEBZREL IHFTE. F 1AAFTREREE, T4
2%, KPEXRBHE, EmAEETHES 2HFH IFHFTE.
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rd &4 5Lit, HDFS ¥ 69 HA £-%#% NameNode 45 HA, NameNode #) HA R &%
89 B 6938 R 3 UEER G ST A, Bk, A sb3st HDFS 89U 3E 3 ATIEAN T R,



% < A 6 HDFS

Hadoop oA X XA & 4L iR B 5 &%,

2.1 #t ik

Prifocsdat] (Metadata) S fE 80 0 8dE . HDFS [ocEda st 15 4E4" HDFS
ARG SO H S s 2SR

FBETNR, BRI A BRI, TR R TR fell 22 B4R 6 L
AR, WREATKE, RGN ERETFEAAEX. LHENER T
&, T A AERL T HDFS 897 A4,

MIBR T, Jes T 70 0 WA JO R MBS ft . Heb NameNode
FEAAF P AE A S E R S OC R B R, T HDFS (OB Juliudls SO+
FFAMAAE

MR EF, Jolia i =R 25 &

= 1 JGRESUEMH X A S MEMEEE, PlinscEs . B4 KHRE
S SCERAN . QU TR) A8 e ] 4% 5

B2 RO BAEAEAT OAE B B S e Bl EILARAN S
NEIA T AER) Data Node 15 525

» 3 3 25Hskid 5% HDFS 1 it Data Node [f)f5 &, T Data Node & ¥,

Mkl Bk, JeHeE Bk T NameNode fi4t R CEEE SO CEALRE TG
PB4 fsimage FUCH PR AE H & edits P9AN3CHF) LUK 45> Data Node [ EHAE B

N EATES IR AT T, SRS R 0.21.0,

2.2 HNETHIESEM

M HDFS B & SEHLRMEKRE, SCFRTH SO X REUIBE A T3, HDFS #f
XETEHEMB K INode, RF IO H AR R —AME— (1) INode, INode f7fif

[1] http://baike.baidu.com/view/107838.htm
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TSR Orat NS H 45 RN GG T a1 . B EUrE . A2
HE AR, XU H S — e A 3 m .

FEEENRL. AT INode 128, HDFS st o vAM) 2SS XAF 4 S8 B R 454,
HRGEN I RE KB E, B PR T AR b Fe B RAT0 2. RRE
BAE, BE— TR BRE R IR A B AT A .

2.2.1 INode

7E2ARSEIL F, 98 FSNamesystem (1) 5% 52748 & dir SEHL T %44/~ HDFS ' INode
I FNEEAE, & —A> FSDirectory 2%, HT i INode {5 B e fi T INA7,
DRI T A 20 e o B s R R 25 1k e

IEBA INode {5 B 5800 T A7, — HBHUSATRAAAE, KIET 20K INode 15
SORAF B AL, XA BEZ 138 FSImage 58 /%1, 28 FSImage J& A4 3876 N A7 o il
AL O SO (W YL, /E HDFS WIARALIT, & 5 SERe A so 80 SOk i
R FAL I WA TCEAE (1) INode; 7R EFF AMAEGEIT, E TR O AR
B LRI R AT

HIF AT RGBT A7, HOR/NRESCE R SE R E K g K, dn R
RARKE B A Ao Bl St BIRAEL, R i RAR KR ST 4, HDFS AESCHLIN,
BRI  Hoc s Kk, 2R o B84 30T (FSImage) +H & 3CfT:
Cedits) MIFAHLE, R BEESCIFRIE % W AF CEE (K 1 SEH ZUS 00, 1 H
A SCAFINAC SR T i 20 AR DT (e Bn et

HDFS Jii s s i B s B A HS ST RN A7, BT SRR OB i A
froo il B AR CEEE DAy BINAEL, TR RO AR B O A H AR ST fEis
Irid e, HDFS AN A e, i 2R oo Bl s 8 H A3

MU 2 BRERIE T oo Bl WA E R, RN S KR AR T 4
JUEARIITAY; B (L HDFS JRainaks, HAT &I F i de e i el

FLARSEHLN AT 5 e B 8 ST R I3 AT H12R FSDirectory (¥ i1 42 i
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Hadoop oA X XA & 4L iR B 5 &%,

fsimage 56/, ‘©J&—> FSImage 2§, Jrfa 5 H &S L MIHAE 128 FSImage 1)
B AR i editLog 5EMK, B A& FSEditLog 2.

2.2.2 Block

2k, AT T H INode F ML, i INode Al Tr] LLKNIE LA 44
PRy AU a) . RN, (HIX e BT ) e — AN HAR SR ) R AR
Wi, ek, FA191 N\ HDFS i)Y 4b— /M- ——Block.

Block 2% T AN AHRM F W, FAVMBL AR size, T
LN ) O IAE AR, 3 JRE R/, IR SCAREAT R 2 g s, Rilor Lf
TF— NP Fr 2 A —A> Block, HDFS ERIAM# Block K/A 64MB, LL—4> 256MB
KANHISCAF R, ZSAF—354 256/64=4 4> Block.

X T4 Block, HDFS ¥HANELZHIZ A4, LISCAE LR A 21454 Data
Node b, XL miFRZ A i% Block |4 (Replica) , HDFS HhERIA M) EIAE N
3. WFT 14 256MB I3k, EA 4 4 Block, £ Block %N A 3 MNEIA.
DRI, SR i) SO A% B A, 1 58 v LR Block 19 R/INHE HE i D
I AEI Block BLAAE 1% Block WIS, 4R 5 i EE513E 1% Block Xf M. I EIAAE &
Horh B BRI A BT 7E 1 Data Node 15 5

2% INodeFile 1% & T —> Block ) %4l ( protected BlockInfo blocks[] = null;)
KARAF LA BT AT 1) Block 15 5., FF4& 4L T AR 1K Block #:4F 77 % . B—> Block
()45 B 128 Blockinfo k%75, 2% BlockInfo [k 278 & (private Object[]
triplets;) f#1% J i% Block Fl| 4T £F ] Data Node ffJ{5 .. %F—> Data Node 155 &
M3t DatanodeDescriptor ZEATHiid, HAARGERE: &, SRR, FRFE.
TEORA R, ML

UG, AN T ) S SRR E Im S ) N 2SI, HDFS 1 Se i % 1%
5 B BNZ AR Y1) INode, HHE WA 1H 5 tH Block f7 %, 7 “protected
BlockInfo blocks[] = null;” 1 $kFM N[ BlockInfo, #XJ57E “private Object[]
triplets;” k2| FIAJT7E Data Node HI15 B, RJGIEFEH ) —4 Data Node #47
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HERE, IRIBCHMN A 2. [RIFE, Block {5 BN T WAFIT, (Ha2 e AT 2T 3]
WEREBEAT A4, 1KY Block {5 EoKYE T N %> Data Node i E#R{EE, X
U645 E il Data Node 4E4, PHIMIANTT 4445 NameNode [ FFBEAT LR AT

2.2.3 BlockInfo #1 DatanodeDescriptor

zg ERTiR, AR 4N5E 2 INode. Blockinfo. DatanodeDescriptor /& HDFS JG
BRI =A G, AR T =M X 4.

»  INode fREME LA RGIATCHE: SCHRIH K

= BlockInfo fAR & A A AN 4

= DatanodeDescriptor 183 [/ H ARk 5T 5 o

HUTH TR (125 FSDirectory SEZBLT INode (R, REPKXS2E BlockManager

F NavigableMap<String, DatanodeDescriptor> datanodeMap #4730, “EA15 7
SZHL T % BlockInfo 11 DatanodeDescriptor [55 #

2% BlockManager 75 T — A 145 & “final BlocksMap blocksMap;” , 2%
BlocksMap SKHLT HDFS H A5 Block M, EMi# T — Hash & “private
Map<BlockInfo, BlockInfo> map;” JKA71i# it 1Y) BlockInfo, F3ZH Block AR IHEAS:
R NI ERAR, Wi LA Block J4H AZ 4L, $RHLIZ Block X% (1) INode ¥’ 1% Block
XTI ) INode. MBRiZ Block %W () INode. MHFRi% Block %t (1) BlockInfo. 3RHX
1% Block X} W [] BlockInfo %% .

Hash 3 “NavigableMap<String, DatanodeDescriptor> datanodeMap” =ZHl T
HDFS 11 /Jifi Data Node [ B, ‘E A7 7 HDFS T T4 Data Node, ilil#{H
StoragelD AJ LR35 {37 2| AH MV [¥] Data Node.

224 INg

T UETRATTIN T 1) E5% e 1 A SR Y 1) SEBEAT T U6, IRAE RN BB
FiBl—k: 7 HDFS 77, H12K FSNamesystem KACK S e, H1'e X oMt 4e

17



% < A 6 HDFS

Hadoop 4 X XA & Uik B 5 3%,

R CEE B AR 1, T I R H ARSI e A AR S AT SR AL
SEHLRY, L B ) = AN 5 AR ) ) -

= public FSDirectory dir
» BlockManager blockManager

= NavigableMap<String, DatanodeDescriptor> datanodeMap
NI ERATT S A B AR B A e B e S5 AT b

225 KBHHh—EESH
563k 2 FSNamesystem () =N 838 i 5145 i, 401 F s

package org.apache.hadoop.hdfs.server.namenode;
FSNamesystem. java
public class FSNamesystem implements FSConstants, FSNamesystemMBean,
FSClusterStats {
public FSDirectory dir;
BlockManager blockManager;
NavigableMap<String, DatanodeDescriptor> datanodeMap =

new TreeMap<String, DatanodeDescriptor>();

7% FSDirectory 531 T INode [ EE, Jf Hisik i 2 48 & “FSImage fsImage”
ST oCHHE AR B R MBLLL R A A . W R PR

package org.apache.hadoop.hdfs.server.namenode;
FSDirectory. java

class FSDirectory implements FSConstants, Closeable s ({

final INodeDirectoryWithQuota rootDir;

18
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FSImage fsImage;

INodeFileUnderConstruction addFile (....) {.... };

boolean mkdirs (....) { ... e

2% FSImage »& 553 INode 15 B\ 5 ol 5615 AT fsimage BA K H RSO edits
Z AR B A i, Hoh 5 H SR O D Re i Hp i &R f “FSEditLog editLog”
KSEHL. RN

package org.apache.hadoop.hdfs.server.namenode;

FSImage. java

public class FSImage extends Storage {
protected FSEditLog editLog = null;

boolean loadFSImage () throws IOException (... }

void saveFSImage () throws IOException {... }

public void format () throws IOException {... }
}
FSEdit Z5m X 7 HE#AMERMZ A, W OP_INVALID=-1; OP_ADD = 0;
OP_RENAME = 1; OP_DELETE =2; OP_MKDIR =3 %. I N7R.
package org.apache.hadoop.hdfs.server.namenode;

FSEditLogjava

public class FSEditLog {
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Hadoop 4 X XA & Uik B 5 3%,

private ArrayList<EditLogOutputStream> editStreams = null;

synchronized void logEdit (byte op, Writable ... writables) {.... }

synchronized void logSyncAll () throws IOException {... }

public void logSync () throws IOException (... }

public void logOpenFile (String path, INodeFileUnderConstruction newNode)
throws IOException (.. }

public void logCloseFile (String path, INodeFile newNode) (... }

public void logMkDir (String path, INode newNode) (... }

HDFS it 7 —ANr 2 B850, &b Hx <7, S REh a—
ANICE, WHZE. CHZEAFRZ 4 INode, £— INode £ —L8 0 @ PRI vk,
w47 (protected byte[] name;) , S H 3% (protected INodeDirectory parent;) ,
B4 TE] (rotected long modificationTime;) , Vi Ff[f] (protected volatile long

accessTime;) 45,
HDFS 3447 4 Fi2KALY INode, R8I d—Fh INode T2HRSEIL, b
2% INodeDirectory 7~ H sk 1H] INode;

= 2% INodeFile % 7R 30125 INode;

» 2% [NodeDirectoryWithQuota /&3 INodeDirectory [, ‘&&/~H HH
BRI H 5%

» 2% INodeFileUnderConstruction &% INodeFile (1] 725, B R R IEL S AN
S, ¥ H A A o R, HDES B4t sS4k InodeFileUnder

20
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Construction [fJ—/MWGkFRZ M, B R XS NESE, 5
AN 45 W J5, HDFS £ SEfl it — A~ INode XF % >k HU AR Ji >k (1) 28
INodeFileUnderConstruction X} % .

W R.

package org.apache.hadoop.hdfs.server.namenode;

INodejava

abstract class INode implements Comparable<byte[]>, FSInodeInfo {
protected byte[] name;

protected INodeDirectory parent;

package org.apache.hadoop.hdfs.server.namenode;

class INodeFile extends INode {protected byte[] name;

protected BlockInfo blocks[] = null;

}

2K BlockManager 1 i % (2 4% & “final BlocksMap blocksMap;” =ZH HDFS fif
41 Block [T 2.

2k BlocksMap ifiif Hash % “private Map<BlockInfo, BlockInfo> map;” K A7 fif
HDFS A 1) Block, JfHARHE T HIN Y Block #:4F 7%

7% BlockInfo /& 2% BlocksMap M) W ¥ 28, ‘& {4 #5 “ private INodeFile

inode;” A “Object [] triplets;” 25k b1 A&, FHor.

“private INodeFileinode;” #%75i% Block Fif N[ INode 5 fi; triplets[3*i]
RREMIFEE 1 ANEIAFTAE ) Data Node, Data Node i T — AN BTA-6its (1K) Bl A (1) 571
%, LLiZ% Block FT{ERIASFRALE AFEAE, triplets[3*i+1][ACR LRI AR HT—
> Block, triplets[3*i+2] fC& 12 )5 Blocke
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Hadoop 4 X XA & Uik B 5 3%,

i@t Hash # “private Map<BlockInfo, Blockinfo> map;” HDFS nJ DLfRid i bk
#2477 Block [¥) BlockInfo, #& 5 il it BlockInfo H ] triplets[3*i+1] A/l triplets[3*i+2],
HDFS 7] LR J5 {8 Hbilki J7 7% Block [T 7F Data Node {114 Block, il BlockInfo H
inode ] “protected BlockInfo blocks[] = null;” =] LR J5 {8 bk /7 % Block X W 3

PRI T Block. W1 R iR

package org.apache.hadoop.hdfs.server.namenode;
BlocksMap. java

public class BlockManager {

package org.apache.hadoop.hdfs.server.namenode;
BlocksMap. java

public class BlocksMap ({

private Map<BlockInfo, BlockInfo> map;
boolean addNode (Block b, DatanodeDescriptor node, int replication) {....}

boolean removeNode (Block b, DatanodeDescriptor node) ({.... }

package org.apache.hadoop.hdfs.server.namenode;
BlocksInfo. java

class BlockInfo extends Block {

private Object[] triplets;
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2K DatanodeDescriptor /&2 Datanodelnfo [1]F-25, 28 Datanodelnfo )% 17

i “private volatile BlockInfo blockList = null;” 4i3" T i% Data Node _I-fii5 Block

)—/ MR, . blockList A& 85K 113k, “protected long capacity;” « “protected

long dfsUsed;” . “protected long remaining;” . “protected long lastUpdate;” .

“protected String hostName = null;” 4} %id 3% | Data Node 5 s . 2 [A Al H
R PR, HFIEL. FEPAEEE. WP,

package org.apache.hadoop.hdfs.server.namenode;

DatanodeDescriptor. java

public class DatanodeDescriptor extends DatanodeInfo {

private volatile BlockInfo blockList = null;

package org.apache.hadoop.hdfs.protocol;
DatanodeInfo. java
public class DatanodeInfo extends DatanodeID implements Node ({
protected long capacity;
protected long dfsUsed;
protected long remaining;
protected long lastUpdate;
protected String hostName = null;
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Hadoop oA X XA & 4L iR B 5 &%,

2.3 WETEEXH

NameNode 58I, i M cdi 2t A3 B, — B, Afeh

MR s AN A AL, A, T BERE AT P I G DR A7 BN R AAT A -

24

AT T SO RS LT DY A

» fsimage: JCEPREGCHE, EAFEIEIE—I %] NameNode W77 i
A, AFEITE T INode 7 B 1IEAES AN SCE B LS Al () — 20k
f

= edits: HEXM, BHRAF TIZNZ LG CEEE B E Il 5%
»  fstime: PRAF I Hdli—IK Checkpoint [ [A];

= VERSION: J&Mrthscrt, eidagld, emaeR&y =1k
o AT B R o

AT AR R OR AR HAAR R e S
1. BBIE

G

oy
g
4B

Star xzf hadoop-0.21.0.tar.gz
2. B & hadoop-env.sh

$cd hadoop-0.21.0

TEmAR RN FIH-—AT, WM& JAVA_HOME 24 jdk 1) 223 1%
$export JAVA HOME=/home/blfs/hdfs/soft/jdkl.6.0 26

3. REMELS

$source bin/hadoop-config.sh

$echo $HADOOP HOME

U SRy LA BUAH N A B A, 050 I 82 A
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4. RETHIE&MEEZ
Scp hdfs/src/java/hdfs-default.xml conf/hdfs-site.xml

Svi conf/hdfs-site.xml

BL'E dfs.namenode.name.dir [ value, ‘E¥1EN fsimage MIERAEEE 1R, W LARC
BEZA, L, 7 BRJF. BLE dfs.namenode.edits.dir ] value, E¥5AE N edits )
RAFERR, AU E 24, BL“, 7 JF. A+ dfsnamenode.name.dir [ value
Jit & 4 /tmp/dfs/name, dfs.namenode.edits.dir [¥] value FC'E & /tmp/dfs/log. Il

PR

<property>
<name>dfs.namenode.name.dir</name>
<value>/tmp/dfs/name</value>
<description>Determines where on the local filesystem the DFS name node
should store the name table (fsimage). If this is a comma-delimited list
of directories then the name table is replicated in all of the
directories, for redundancy. </description>

</property>

<property>
<name>dfs.namenode.edits.dir</name>
<value>/tmp/dfs/log</value>
<description>Determines where on the local filesystem the DFS name node
should store the transaction (edits) file. If this is a comma-delimited list
of directories then the transaction file is replicated in all of the

directories, for redundancy. Default value is same as dfs.name.dir

</property>
5. &1k

Sbin/hdfs namenode format
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6. &

$ls /tmp/dfs/name/

NiZA current fl image B H 5% .

$1s /tmp/dfs/name/current

Ni%f5 “fsimage” . “fstime” . “VERSION” =AM 4.
T T Ty

NaZA “fsimage” —AN3CAHs

$1ls /tmp/dfs/log/

Wi%A5 current Fl image 4™ H =%

$1ls /tmp/dfs/log/current

NiZA “edits” . “fstime” . “VERSION” —A~3Cf4,
S1s /tmp/dfs/log/image

NiZ%A “fsimage” — 1.

B3R~ AT ] %

= fsimage M edits FJORAF AT T AN BCE,, A RANBCE edits HITRAFERAE,
I edits BRINERAT 2642 /2 fsimage [RERAF 6425

= fsimage {R17(F fsimage A7 %421 current H3% F, edits {RAELE eidts {1
TEH A2 current HE T

= fsimage WITRIFERAELL A edits FIORAFIEARH P LABCE ZAS, BL“, 7 /BN
IYBRTT o

Ak, fsimage SCAFAFAEMANIRES, BASCAFABEATIX 2>, 700l fsimage A1
fsimage.ckpt. fsimage &/RIEHIRA, fsimage.ckpt &/~ Checkpoint IIFEH, A%
#| NameNode ff] fsimage /4, Checkpoint 454K fsimage.ckpt T4 A
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fsimage.

edits A PIAIRE, FIRECLSCAF R IEATIX 7y, 200072 edits A1 edits.new.
7t HDFS IE#EiTk i, TR ESE AN edits XM, MITEH
Checkpoint I}, Hi&EidFHE M S AN edits.new, 1M edits WAE A tE iy 21 H &) —A
P, i Checkpoint #EAT 0l A5, 4 Checkpoint 455, &¥f edits.new H
i A edits.

2.4 Format [E=5H1h

FNFA TV A SO R GE—FF, HDFS a4l 2 fi th 75 Ak U fk . riiis
AAHE R A RGBAT WA, B — D RE ARG R ot #&A4L
#AFAE NameNode BEAT, HIH /AR, BARGr& QT

$bin/hdfs namenode format
format =2 7) LU ILAN D
(1) HiE e ks 4L
(2) BUEEICEE SCAE N AF B
(3D X A B IR S5 A T WAL
(4) B WAFBHR S A TCEHE %0 H oK.
N A A X LA RS BRI T 0 A
1. HERED L

format #r4 AN 1 Z2$ NameNode ) main E%, Main p& % ) 258 5 02
createNameNode, ZJ7VEMRIEHIA KIS ECRYE PATH N FIB01E, AT Ak
YE¥ A H format J53%, 1t format J7vk, T A RocEEE 2 H s, #os A
ST ARVERT S Ak, W A o vr, Wi bR A, AR SRR H sk
A JE A 10 AT .
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package org.apache.hadoop.hdfs.server.namenode;

NameNode. java

public class NameNode implements NamenodeProtocols, FSConstants {
public static void main (String argv([]) throws Exception {

try {
StringUtils.startupShutdownMessage (NameNode.class, argv, LOG);
NameNode namenode = createNameNode (argv, null);
if (namenode != null)

namenode.join () ;

} catch (Throwable e) {

LOG.error (StringUtils.stringifyException(e)) ;

System.exit (-1);

}

package org.apache.hadoop.hdfs.server.namenode;

NameNode. java

public static NameNode createNameNode (String argv([], Configuration conf)

throws IOException {

[/ FENTIFR E R EISE, B configuration X4 conf

// WRIAFREZZH, RAA R B BETE
StartupOption startOpt = parseArguments (argv) ;
if (startOpt == null) {

printUsage () ;

return null;

switch (startOpt) {
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case FORMAT:

boolean aborted = format (conf, true);

System.exit (aborted 2 1 : 0);

return null; // avoid javac warning
case FINALIZE:

aborted = finalize (conf, true);

System.exit (aborted 2 1 : 0);

return null; // avoid javac warning
case BACKUP:
case CHECKPOINT:

return new BackupNode (conf, startOpt.toNodeRole()) ;
default:

return new NameNode (conf) ;

}

package org.apache.hadoop.hdfs.server.namenode;
NameNode. java
private static boolean format (Configuration conf, boolean
isConfirmationNeeded)
throws IOException {
// SR PAHRYGE - VAT format
Collection<URI> dirsToFormat = FSNamesystem.getNamespaceDirs (conf) ;
Collection<URI> editDirsToFormat =
FSNamesystem.getNamespaceEditsDirs (conf) ;
for (Iterator<URI> it = dirsToFormat.iterator(); it.hasNext();) {
File curDir = new File(it.next () .getPath());
if (!'curDir.exists())
continue;

if (isConfirmationNeeded) {

29
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if (! (System.in.read() == 'Y')) {
System.err.println ("Format aborted in "+ curDir);

return true;

}

while (System.in.read() != '\n'); // discard the enter-key
}
}
FSNamesystem nsys = new FSNamesystem(new FSImage (dirsToFormat,
editDirsToFormat), conf);

nsys.dir.fsImage.format () ;

}
2. QI THIEXHEAFPRIRR

TUE R I N AF B8 045 . 28 FSNamesystem SEfI4E % %, 28 FSDirectory [1)5E
BT 4, 2 FSImage FISEBIfEX %, 2§ FSEdit ffsEltb Xt % .

» 2% FSNamesystem {3 [1)/2 4> HDFS (1) Namespace;

= X FSDirectory fX3& T HDFS " T ) H S 451 L L8

= 2% FSImage 1S9 405 508 W e B IR A SC AT fsTmages

= 28 FSEdit [R50 S0 BT Bt I REAE ST edits .
AR IEAT B o

5L B2 FSNamesystem 110 %, JUR I pR 80 2258 1k 3 TR
5 1 &0 2 BlockManager %%

5 2 AL E A 2%, 4 FSNamesystem (5 53 28 AT 4G 1L 5

%5 3 &A% FSDirectory %%,
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package org.apache.hadoop.hdfs.server.namenode;

FSNamesystem. java

FSNamesystem (FSImage fsImage, Configuration conf) throws IOException ({

setConfigurationParameters (conf) ;

this.dir = new FSDirectory(fsImage, this, conf);

dtSecretManager = createDelegationTokenSecretManager (conf) ;

}

2K FSImage MISEHIEX GAE S B N2 FSNamesystem [P 1) 3& R 2. R
FSImage 1441 ok £ = 2258 B 3 31k

51 R R IWILAM, 3 FSImage /&K Storage ¥)128, 128 Storage X
s Storagelnfo (112, 728 FSImage (144138 R A AR YO FH T AQ 2 14 36k o 4
WAL Storagelnfo [FJ#4)3E K%L X% layoutVersion. namespacelD. cTime iXJL/
J 3 A IR LA 1H 05

55 2 29I FSEditLog (%% EditLog;

53 XA H X AT 098, AR storageDirs, {85400 H sk #AE

package org.apache.hadoop.hdfs.server.namenode;

public class FSImage extends Storage {

FSImage () {

this ((FSNamesystem)null) ;
}
FSImage (FSNamesystem ns) {

super (NodeType .NAME NODE) ;

setFSNamesystem (ns) ;
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FSImage (Collection<URI> fsDirs, Collection<URI> fsEditsDirs) throws
IOException {
this () ;
setStorageDirectories (fsDirs, fsEditsDirs);
}
void setStorageDirectories (Collection<URI> fsNameDirs,
Collection<URI> fsEditsDirs)
throws IOException {
this.storageDirs = new ArraylList<StorageDirectory>() ;
this.removedStorageDirs = new ArraylList<StorageDirectory>();
// Add all name dirs with appropriate NameNodeDirType
for (URI dirName : fsNameDirs) {
checkSchemeConsistency (dirName) ;
boolean isAlsoEdits = false;
for (URI editsDirName : fsEditsDirs) ({
if (editsDirName.compareTo (dirName) == 0) {
isAlsoEdits = true;
fsEditsDirs.remove (editsDirName) ;

break;

}
NameNodeDirType dirType = (isAlsoEdits) °?
NameNodeDirType.IMAGE AND EDITS
NameNodeDirType.IMAGE;
// Add to the list of storage directories, only if the
// URI is of type file://

if (dirName.getScheme () .compareTo (JournalType.FILE.name () . toLow

erCase ())

== 0){
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File (dirName.getPath()),
dirType)) ;

}

// Add edits dirs if they are different from name dirs

for (URI dirName : fsEditsDirs) {
checkSchemeConsistency (dirName) ;

// Add to the list of storage directories, only if the

// URI is of type file://

if (dirName.getScheme () .compareTo (JournalType.FILE.name () .to

LowerCase ())
== 0)
this.addStorageDir (new StorageDirectory (new File (dirName.getPath()),

NameNodeDirType.EDITS)) ;

}
}

package org.apache.hadoop.hdfs.server.common;

Storage. java

public abstract class Storage extends StoragelInfo {

protected Storage (NodeType type) |

super () ;

this.storageType = type;

}
package org.apache.hadoop.hdfs.server.common;

Storagelnfo. java

public class StorageInfo {
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public StorageInfo () {
this (0, 0, OL);

}

public StoragelInfo(int layoutV, int nsID, long cT) {
layoutVersion = layoutV;
namespacelID = nsID;

cTime = cT;

package org.apache.hadoop.hdfs.server.namenode;
FSEditLog. java
public class FSEditLog {
FSEditLog (FSImage image) {
fsimage = image;
isSyncRunning = false;
metrics = NameNode.getNameNodeMetrics () ;

lastPrintTime = FSNamesystem.now () ;

725 FSDirectory [FI#4i& s 2h, G T HDFS ¢ H 3% ¥) INode 17 55 rootDir,
M H % & HDFS 3 T2 H sk, 245 T HDFS A= AR P A B B

package org.apache.hadoop.hdfs.server.namenode;
class FSDirectory implements Closeable {

FSDirectory (FSImage fsImage, FSNamesystem ns, Configuration conf) {

rootDir = new INodeDirectoryWithQuota (INodeDirectory.ROOT NAME,

ns.createFsOwnerPermissions (new FsPermission ((short)0755)),
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Integer.MAX VALUE, UNKNOWN DISK SPACE) ;

3. MAFRE PR BRSBTS

WIUE A TAE 15 2% FSImage (1) format pR 5T, WILAALIIRT St 13
#&7% FSImage 1% A8 5, fUFE:

layoutVersion: K72 MHT KA AR IIIRCA,  DAIIRASSK tE 215 fLvF
4%, layoutVersion HJERIA{E H-18;

namespacelD: & NameSpace [F)—/NEZJEM, & HDFS HS M irik,

‘&7t NameNode #% Ak B 724, & NameNode (44N A= i i 1 P #5
ANAE, 24 Data Node 73 /1#] NameNode J&, 4:3%7%1% NameNode f{]
NamespacelD, Jf1E X JA4:5 NameNode A5 15 bnild, XFFAR%EH
#7[f) Data Node, NameNode £x4H 44 HIE {515 3K, namespacelD {H ¥ 4
H— ML TR % newNamespacelD, ‘& LL FSNamesystem [FI ] (LA
ZW TG LRI ST RGN R R Fh-r = AEBEALE, BB 31 74

4 namespacelD;
cTime: %7~ FSImage SCAH G g st ) 5

checkpointTime: 7~ Namespace %7 1 X Checkpoint I [f], HYHij
[BEAE A5 1 YK Checkpoint I [H] .

package org.apache.hadoop.hdfs.server.namenode;

FSImage.java

public void format () throws IOException {

this.layoutVersion = FSConstants.LAYOUT VERSION;

this.namespaceID = newNamespaceID() ;
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this.checkpointTime = FSNamesystem.now () ;
for (Iterator<StorageDirectory> it = dirIterator(); it.hasNext();) {
StorageDirectory sd = it.next();

format (sd) ;

}
private int newNamespaceID () {
Random r = new Random() ;
r.setSeed (FSNamesystem.now () ) ;
int newID = 0;
while (newID == 0)
newID = r.nextInt (0x7FFFFFFF); // use 31 bits only

return newlD;

}
4. BAGFEESATHERMER
7% FSImage WG IAE E S, <xili [ A3 (e it H =, DAAefit H A
HZH, KA format J77%, format J7iARH THEBIW T, WTLURIEMA S
(AN EO R 5 Tl R 7732, AR FH IR 77728 format(StorageDirectory sd) .
ZITEE S “sd.clearDirectory();” MHIER =4 Hi A7 H s N [ECE ¥ fsimage
#12 Cedits #4%) /current] ) TH W%
SRJE R NI H SR BUEAT FIWT, iR 2f¢ 4% FSImage ST H s, A
saveFSImage f& ff FSImage, 41247 f# Edits H & X H %, Wi A
editLog.createEditLogFile, fEi% H 3% T Edits 31

I JE I sd.write() 7 iELEA7 il H 3% F 1% fstime A1 VERSION 3Cff, VERSION
W SR AE AR H SSRGS N, VERSION FIFEAE R BIAEAE H s F b i e
KGN, Bz B A 07 % 2, VERSION SCHERT A %54 : layoutVersion.

storageType. namespacelD. cTime.
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KT A

package org.apache.hadoop.hdfs.server.namenode;
FSImage.java
void format (StorageDirectory sd) throws IOException {
sd.clearDirectory(); // create currrent dir
sd.lock () ;
try {
saveCurrent (sd) ;
} finally {
sd.unlock () ;

}

LOG.info ("Storage directory " + sd.getRoot () + " has been successfully

formatted.");
}
static File getImageFile (StorageDirectory sd, NameNodeFile type) {
return new File(sd.getCurrentDir (), type.getName()) ;
}
protected void saveCurrent (StorageDirectory sd) throws IOException ({
File curDir = sd.getCurrentDir () ;
NameNodeDirType dirType = (NameNodeDirType)sd.getStorageDirType ()
// save new image or new edits
if (!curDir.exists () && !curDir.mkdir())
throw new IOException ("Cannot create directory " + curDir);
if (dirType.isOfType (NameNodeDirType.IMAGE) )
saveFSImage (getImageFile (sd, NameNodeFile.IMAGE)) ;
if (dirType.isOfType (NameNodeDirType.EDITS) )
editLog.createEditLogFile (getImageFile (sd, NameNodeFile.EDITS)) ;

// write version and time files

’
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void saveFSImage (File newFile) throws IOException {

FSNamesystem fsNamesys = getFSNamesystem() ;

FSDirectory fsDir = fsNamesys.dir;

long startTime = FSNamesystem.now () ;

DataOutputStream out = new DataOutputStream (new BufferedOutputStream (
new FileOutputStream(newFile)));

try {
out.writelnt (FSConstants.LAYOUT VERSION) ;
out.writelnt (namespacelD) ;
out.writeLong (fsDir.rootDir.numItemsInTree()) ;
out.writeLong (fsNamesys.getGenerationStamp()) ;
byte[] byteStore = new byte[4*FSConstants.MAX PATH LENGTH];
ByteBuffer strbuf = ByteBuffer.wrap (byteStore);
// save the root
saveINode2Image (strbuf, fsDir.rootDir, out);
// save the rest of the nodes
savelImage (strbuf, 0, fsDir.rootDir, out);
fsNamesys.saveFilesUnderConstruction (out) ;
fsNamesys.saveSecretManagerState (out) ;
strbuf = null;

} finally {
out.close() ;

}

LOG.info ("Image file of size " + newFile.length() + " saved in "

+ (FSNamesystem.now () - startTime) /1000 + " seconds.");

node, DataOutputStream out)

38
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int namelen = name.position();
out.writeShort (namelen) ;
out.write (name.array (), name.arrayOffset (), namelen) ;
if (node.isDirectory()) {
out.writeShort(0); // replication

out.writelLong (node.getModificationTime ()) ;

out.writeLong (0) ; // access time
out.writeLong(0) ; // preferred block size
out.writeInt(-1); // # of blocks
out.writeLong (node.getNsQuota()) ;

out.writeLong (node.getDsQuota()) ;
FILE PERM.fromShort (node.getFsPermissionShort())

PermissionStatus.write (out, node.getUserName (),

node.getGroupName () ,

FILE PERM);
} else if (node.isLink()) {
out.writeShort(0); // replication

out.writelLong (0) ; // modification time

out.writeLong (0) ; // access time
out.writeLong(0) ; // preferred block size
out.writeInt (-2); // # of blocks

FILE PERM.fromShort (node.getFsPermissionShort())
PermissionStatus.write (out, node.getUserName (),
node.getGroupName (),
FILE PERM);
} else {

INodeFile fileINode = (INodeFile)node;

out.writelLong (fileINode.getModificationTime ()) ;
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out.writeLong(fileINode.getAccessTime ()) ;

out.writeLong (fileINode.getPreferredBlockSize()) ;

Block[] blocks = fileINode.getBlocks() ;

out.writelnt (blocks.length) ;

for (Block blk : blocks)

blk.write (out);

FILE PERM.fromShort (fileINode.getFsPermissionShort());

PermissionStatus.write (out, fileINode.getUserName (),
fileINode.getGroupName (),

FILE PERM);

}
private static void savelImage (ByteBuffer parentPrefix, int prefixLength,
INodeDirectory current, DataOutputStream out) throws IOException {
int newPrefixLength = prefixLength;
if (current.getChildrenRaw() == null)
return;
for (INode child : current.getChildren()) {
// print all children first
parentPrefix.position (prefixLength) ;
parentPrefix.put (PATH SEPARATOR) .put (child.getLocalNameBytes())
saveINode2Image (parentPrefix, child, out);
}
for (INode child : current.getChildren()) {
if (!child.isDirectory())
continue;

parentPrefix.position (prefixLength) ;

newPrefixLength = parentPrefix.position();

savelmage (parentPrefix, newPrefixlLength, (INodeDirectory)child, out) ;
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}

parentPrefix.position (prefixLength) ;

}

package org.apache.hadoop.hdfs.server.namenode;

FSNamesystem. java
void saveFilesUnderConstruction (DataOutputStream out) throws IOException ({

synchronized (leaseManager) {
out.writelnt (leaseManager.countPath());
leaseManager.getSortedLeases())

// write the size

{

for (Lease lease

for (String path lease.getPaths ()) {

// verify that path exists in namespace

INode node;

try {
dir.getFileINode (path) ;

node =
(UnresolvedLinkException e)

} catch {
throw new AssertionError ("Lease files should reside on this FS") ;

}

if (node == null) {
throw new IOException ("saveleases found path " + path +

" but no matching entry in namespace.");

}
if

{

(!node.isUnderConstruction ())

throw new IOException ("savelLeases found path " + path

+ " but is not
under construction.");

}

INodeFileUnderConstruction cons

node;

(INodeFileUnderConstruction)
cons, path);

FSImage.writeINodeUnderConstruction (out,
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}

package org.apache.hadoop.hdfs.server.namenode;

FSImage. java

static void writeINodeUnderConstruction (DataOutputStream out,

INodeFileUnderConstruction cons, String path) throws IOException ({

out.writeShort (cons.getReplication()) ;

out.writeLong(cons.getModificationTime ()) ;

out.writelLong (cons.getPreferredBlockSize()) ;

int nrBlocks = cons.getBlocks () .length;

out.writeInt (nrBlocks) ;

for (int 1 = 0; i < nrBlocks; i++) {
cons.getBlocks () [1] .write (out) ;

}

cons.getPermissionStatus () .write (out) ;

writeString (cons.getClientName (), out);

out.writeInt(0); // do not store locations of last block

}

format £ 5 A\ FSImage X fFEk Edits SCF 2 f5 i H 2% StorageDirectory [1)
wirte /7755 AN fstime F1 VERSION 3Cf, 2K StorageDirectory &2 Storage [N
e, WBAV IR 2K Storage B A B (R AR AT, wirte J5iEH SRR
Storage H &1 JEPE(5 B (layoutVersion. storageType. namespacelD. cTime)
5 N\2& Properties [F) 52614414 props ', it 2% FSImage ® 2 setFields J7 ik,
SN fstime 301, A5 5L 611625 RandomAccessFile [f1% % file, % VESRION
AR RERAE, il file 5N JEPEAS BB VERSION SCHFK

)



2 HDFS

package org.apache.hadoop.hdfs.server.namenode;
Storage. java
public abstract class Storage extends StorageInfo {

public File getVersionFile () {

return new File(new File(root, STORAGE DIR CURRENT),
STORAGE FILE VERSION) ;

}

public void write() throws IOException {
corruptPreUpgradeStorage (root) ;
write (getVersionFile()) ;

}

public void write(File to) throws IOException {
Properties props = new Properties();
// 2K StorageDirectory &3 Storage HINFEA, ‘& LLE AR

// Storage W Jjik setFields.2RFSImage k& HE Storage, FIAEZE FSTmage

/ /) setFields k. 28 FSImage [ setFields HVEKE AN fstime .
setFields (props, this);
RandomAccessFile file = new RandomAccessFile (to, "rws");
FileOutputStream out = null;
try {

file.seek (0) ;

out = new FileOutputStream(file.getFD()) ;

props.store (out, null);

file.setLength (out.getChannel () .position()) ;
} finally {

if (out != null) ({
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out.close();

}

file.close();

2% FSlmage T # T X 2% Storage [f) setFields J7ik, 7EH Hikd, ¥
checkpointTime 5 A fstime X . 41 F iR,

package org.apache.hadoop.hdfs.server.namenode;
FSImage. java
protected void setFields (Properties props, StorageDirectory sd) throws
IOException {
super.setFields (props, sd);
boolean uState = getDistributedUpgradeState () ;
int uVersion = getDistributedUpgradeVersion () ;
if (uState && uVersion != getlLayoutVersion()) {
props.setProperty ("distributedUpgradeState",
Boolean.toString (uState)) ;
props.setProperty ("distributedUpgradeVersion",
Integer.toString (uVersion)) ;
}
writeCheckpointTime (sd) ;
}
void writeCheckpointTime (StorageDirectory sd) throws IOException {
if (checkpointTime < OL)
return; // do not write negative time

File timeFile = getImageFile (sd, NameNodeFile.TIME) ;
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LOG.error ("Cannot delete chekpoint time file: "+
timeFile.getCanonicalPath()) ;

}

DataOutputStream out = new DataOutputStream (new
FileOutputStream(timeFile)) ;
try {
out.writeLong (checkpointTime) ;
} finally {

out.close();

}

package org.apache.hadoop.hdfs.server.namenode;
Storage. java

protected void setFields (Properties props, StorageDirectory sd ) throws

IOException {

props.setProperty ("layoutVersion", String.valueOf (layoutVersion));

props.setProperty ("storageType", storageType.toString()):;

props.setProperty ("cTime", String.valueOf (cTime)) ;

25 RHENAHIZEST

Zt, FAT6 HDFS [McEdEdttr 7 iEd /i gd, M HA A, @ Z A
K e s P B I N 5%, R OR e AR AR RTINS 20 B T R R o R TR FRAT e e EdR
() A= i JE S, A2 e 38 Pt IR %S N 37 5

HeA

HDFS 7528 1 UAE AT, T2k, A gs e e Bdinsi ot
K AR current HX R, AR GHEE SO fsimage. fstime. VERSION 4%; 7 H
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B A current HaX R, PR HE S edits. fstime. VERSION 2%,
=2

%)) HDFS, HDFS ¥ fsimage Fl edits SC{F N2 A NAE, #4746 IF, HAES
INode AHKIKITCHEIT S 1), THROBT oo Bt WAF iR Tt AEREAE LB o i
fsimage il edits 3. HDFS [ i84% 0 Data Node [J.Lokfs B, 3785 Block Fll
Data Node #H 2% [ Jo 54 4544

e 3

HDFS 1E% 3217, MU R AT JC e SEH#R A1, HDFS 2 BB MK A A7 o8l
G5k, JERZ TR B H A0 s B NS H S S0 edits.
hx 4

1% NameNode 5 Secondary NameNode. Backup Node &% Checkpoint Node it
S, A, —ERIBEJG4 T Checkpoint #:4F, Checkpoint #EES T Ik 2 R4
— I 2P e EAR B R ST fsimage,  LAZSCHF % NameNode b5 1) fsimage, Jf
PLE T fsimage XN %12 )5 (1) H & il sk 304 edits 4t NameNode |51 edits.
AL AT LA R BR ) H A& SR/, Bk HJGRRSIS K, Rt P T HDFS JH3)
INF PRI I IR TA]
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Hadoop /L4 &1 7 % 5 HDFS 7UAAE R % A~&4, By 1k B NameNode #9704k
BHIR, mFRENTIF R AL EFRS. HDFS HR GBS E 6 TR A 03
I & G tF T A fsimage VAR B &L E XA edits. B P T VAR B % A TUAAE 69 A% B

3, HDFS 24 U5 S ARA AR 2 B TP ARG — 4, FFi8 1348 12 69 AUH] PRIE I sk 4L
o — M,
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Hadoop 4 X XA & Uik B 5 3%,

3.1 EITHLHISHh

Hadoop JGEHE 2 WA LU iRy 5, R i AT &5 SRS, X s 4T oLk
70T
$IBEA & name.dir B9 & FR

FATR M RIS IR A R 0.21.0, ZCAELL hdfs-sitexm] T ) ToEdE 40y H 3k
Jii dfs.namenode.name.dirlF1 dfs.namenode.edits.dirlt >k Bt & % > 7o 504 R A7 H
5%, BHUA hdfs-sitexml 0 TEAR & 6 H 3004 54 BRI, % dfsname.dirt?
PL % dfs.name.edits.dir(2]

package org.apache.hadoop.hdfs;

HdfsConfiguration. java

private static void addDeprecatedKeys () {
deprecate ("dfs.name.dir",

DFSConfigKeys.DFS NAMENODE NAME DIR KEY) ;

deprecate ("dfs.name.edits.dir",DFSConfigKeys.DFS NAMENODE EDITS DI

R _KEY) ;

}

JCEHE 20 H SR DA BRA TS & (R4 4E hdfs-defaultxml F, 4157 EESOCE
Pt H =31, w] LA hdfs-default.xml HOREAH R (%6 5042 H 2] hdfs-sitexm] o1 iE
ATHECE, hdfs-default.xml H7 I ZE TR AL -

» dfs.namenode.name.dir: K $5 W Fsimage [ fR 47 %42, BRIA(EH 2

[1] http://hadoop.apache.org/hdfs/docs/r0.21.0 /hdfs-default.html
[2] http://hadoop.apache.org/common/docs/r0.20.2 /hdfs-default.html
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file://${hadoop.tmp.dir}/dfs/name, E/ZZ A “, 7 AT 00

» dfs.namenode.edits.dir: F K {50 Edits B LR A7 445, BRI 1% A2
dfs.namenode.name.dir, WHtE v, WHRARE dfs.namenode.edits.dir,
HDFS #i%#% dfs.namenode.name.dir SK{54% Edits, 452 (6] [FIFEAE H “, 7

BEAT 70 e o
AASNN Frs
hdfs-default.xml
<property>

<name>dfs.namenode.name.dir</name>

<value>file://${hadoop.tmp.dir}/dfs/name</value>

<description>Determines where on the local filesystem the DFS name node

should store the name table (fsimage). If this is a comma-delimited list

of directories then the name table is replicated in all of the
directories, for redundancy. </description>

</property>

<property>
<name>dfs.namenode.edits.dir</name>

<value>$ {dfs.namenode.name.dir}</value>

<description>Determines where on the local filesystem the DFS name node

of directories then the transaction file is replicated in all of the

directories, for redundancy. Default value is same as dfs.name.dir

</property>

TUHE 3 H % T 32800 e B LA 755

(1) H4:+2 NameNode f33h, M hdfs-site.xml (¥ 70EE 540 H 50 h A6 1
OB fsimage Ml edits, EINAEHEATHIF, RI5H fsimage 5[0
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% < A 6 HDFS

dfs.namenode.name.dir € #) H =%, FHHE'E edits;

(2) HWEATCHE T FIN, NameNode ¥ HiEid B A dfs.namenode.
edits.dir 5 H %;

(3) IJris&f Checkpoint i, NameNode ¥ Checkpoint #f[f] fsimage &1l
dfs.namenode.name.dir 82 Hk, JHHEE edits.

N HCRE R XL ST 23T

3.1.1 NameNode BN THIBIE=Z S

NameNode & X T —MEESTIRIGAEE, ZEBEeiiiH Configuration [
& PR #0 addDefaultResource ; ¥ hdfs-default.xml #1 hdfs-sitexml i A
Configuration [#] DefaultResource 1. H TS FRAVIIA MBI, 295 1 sk

1514t NameNode [RINF %, JVM sl 56 1 F it o ORI e, FLULR I — 2.

package org.apache.hadoop.hdfs.server.namenode

NameNode. java

public class NameNode implements NamenodeProtocols, FSConstants {

static{

Configuration.addDefaultResource ("hdfs-default.xml") ;

Configuration.addDefaultResource ("hdfs-site.xml") ;

NameNode [y R %, FEFH M E initialize 7772
package org.apache.hadoop.hdfs.server.namenode

NameNode. java

protected NameNode (Configuration conf, NamenodeRole role) throws

IOException {
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try {
initialize (conf) ;

} catch (IOException e) {

NameNode 7 initialize J73:" i ] loadNamesystem i n# o #8177,
loadNamesystem J5 72614 T —4> FSNamesystem 2%, HDFS jfiif FSNamesystem >k
TEREAERAE N AE T B e 8, FSNamesystem (1) 32 B2 a3 AR A0 45

* FSDirectory dir: dir f¢f# T 44> HDFS SRS 10 H A5 B
* BlockManager blockManager: 17 T Block [FA5<fE &, FE:

D Block 5ic#dlifE B ol fu4s INode 155 InodeFile DL
Block JJii:[#) DataNode {5 /& DatanodeDescriptor) ;

2) NavigableMap<String, DatanodeDescriptor> datanodeMap = new Tree
Map<String, DatanodeDescriptor>(), SZHL T —/M%H Storage ID /7
ff] Hash #15&, 1 Key /& Storage ID, Value ;& DatanodeDescriptor,
£f4~ DatanodeDescriptor 4% 7 —> DataNode, ic\3% J #2477
WEALZR 18] d5fa — IR S I R 5545 B, AL 4EdT T 1% DataNode |
47 Block If)—MES, ilidix41%&, ST DataNode 45 Block ]
AR R AR

B UF FT7R

package org.apache.hadoop.hdfs.server.namenode
NameNode. java

protected void initialize (Configuration conf) throws IOException {

loadNamesystem (conf) ;
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//loadNamesystem H & FSNamesystem 3

protected void loadNamesystem (Configuration conf) throws IOException ({
this.namesystem = new FSNamesystem (conf) ;

}

package org.apache.hadoop.hdfs.server.namenode

FSNamesystem. java

public class FSNamesystem implements FSConstants, FSNamesystemMBean,

FSClusterStats

BlockManager blockManager;
NavigableMap<String, DatanodeDescriptor> datanodeMap =
new TreeMap<String, DatanodeDescriptor>();
FSNamesystem (Configuration conf) throws IOException {
try{
initialize (conf, null);

} catch (IOException e) {

FSNamesystem F4)3t bF %5 (1) <4 06 B2 initialize /77, initialize 575715 5661
FSDirectory IS4 %1% dir, #RJ5 1 dir () loadFSImage J5i: MHEAE L in# oo
B BN A7, Hrp getNamespaceDirs F1 getNamespaceEditsDirs H >k 75 7l X
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hdfs-site.xml # dfs.namenode.name.dir 1 dfs.namenode.edits.dir | [f] 747 & 34T
fitbr, LA, 7 AE N BRSTE, BT ok, RBIEFF RS, 1E N loadFSImage
TR NS E. ARSI TN

package org.apache.hadoop.hdfs.server.namenode
FSNamesystem. java
private void initialize (Configuration conf, FSImage fsImage)throws
IOException {
if (fsImage == null) {
this.dir = new FSDirectory(this, conf);
StartupOption startOpt = NameNode.getStartupOption (conf) ;
this.dir.loadFSImage (getNamespaceDirs (conf),
getNamespaceEditsDirs (conf),
startOpt) ;
} else {

this.dir = new FSDirectory(fsImage, this, conf);

$1HY dfs.namenode.name.dir %} W R4 o

FSNamesystem. java
public static Collection<URI> getNamespaceDirs (Configuration conf) ({
return getStorageDirs (conf,

DFSConfigKeys.DFS NAMENODE NAME DIR KEY) ;

$HY dfs.namenode.edits.dir X 3 [ .
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FSNamesystem. java
public static Collection<URI> getNamespaceEditsDirs (Configuration conf) ({
return getStorageDirs (conf,

DFSConfigKeys.DFS NAMENODE EDITS DIR KEY);

}
Configuration 25 getStorageDirs /7%, f#HT xml XA, SREUHN 58T 1)
HfH

package org.apache.hadoop.hdfs.server.namenode
FSNamesystem. java
public static Collection<URI> getStorageDirs (Configuration conf, String
propertyName) {
Collection<String> dirNames =

conf.getStringCollection (propertyName) ;

package org.apache.hadoop.conf;
Configuration. java
public Collection<String> getStringCollection (String name) {
// AT name "N TAF ERAE
String valueString = get (name) ;
/) X FRF AT, R IBIET S TR AR S
return StringUtils.getStringCollection (valueString) ;
}
package org.apache.hadoop.util;
StringUtils. java

public static Collection<String> getStringCollection (String str) {

if (str == null)

return values;
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/1 B R RRATIEAT T, R PR AR A
StringTokenizer tokenizer = new StringTokenizer (str,",");
values = new ArrayList<String>();
while (tokenizer.hasMoreTokens()) {
values.add (tokenizer.nextToken()) ;
}

return values;

}

FSDirectory [¥) loadFSImage 77532500 T oo ik . . WAEGJ
LA K ARAT o

KR HE FSImage 2511 recoverTransitionRead 1 saveNamespace. JLH
recoverTransitionRead + % SC I 7 Jo £ #8 10 ke A& . 4 & N A2 & I
saveNamespace = Z50HL T 705040 (M FF A AT i -

recoverTransitionRead 14 A 2% dataDirs I editsDirs 4} 7/{{3% fsimage 3
1 1) A7 it B 12 F edits 1) 47 fif 15 42, recoverTransitionRead B 5€ 5 4 ft 2
StorageDirectory [FJ%} 4413 storageDirs, #AJ5X] dataDirs Al editsDirs "' [ #1%
WEATIEUE, 4 p 3 Fpe .

= 1 FPREEAEAE fsimage X AEME Edits R4S,

52 PR T IAAAE fsimage 142

= 3 MR AE M edits R ERAE.

TEJE T2 R BIR B0y H il RGBT d e a4, 4
RAF ) 45 4265 i N 2] storageDirs ' [fsimage (1402 Storage 528D 28l T 1 43
T storageDirs [¥) Iterator, 1] LLili}}j storageDirs AT #42], EAKIK)S2H R %

A setStorageDirectories;

%X J5i recoverTransitionRead %} storageDirs 1 ({23 T2, THELURE, H
Wr BRI IR, ARG H AT IRE

55



% < A 6 HDFS

Hadoop 4 X XA & Uik B 5 3%,

$% F K recoverTransitionRead £ X} storageDirs H A 4% 04K 19 H 3 BEAT#%
Ak
1 Jri recoverTransitionRead 23 N4 ¥ fsimage SCAAI edits 2N AF AT &
I, TR A T 2R A A I e B BT R AE . HARSEIE s #5Ch loadFSImage.
saveNamespace [ D) g 2K N A7 0 ol 5 IRa A,  PRA7 4 fsimage SCAF,
[F] I B 5 1) edits SO BARELHE CLUR JLAN P 2%
(1) H5eK &0 H3X T current H 3 E Ay 44 4 lastcheckpoint.tmps
(2) BRJGAERD H X FEIESHY current H 3%, B oBdE{RA7 N fsimage
e FHATEEE ) edits S
(3) #¢J5 %% lastcheckpoint.tmp H X H @iy 44 4 previos.checkpoint H 3%,
i A4 AR T T R, BB B T SO Ay, AR H S
250 LUK 28 U H W saveNamespace BT AR IR B, AT LA {5 M [F]34 ol iy 32E 21 5
—BrBE, K, BLEAUHIAT A RO AR IE saveNamespace ffA] 5E M LA 4N H sk
oo E R I — Bk .
saveNamespace £V i) 2640 H Sk I RE, S vk 5 U7 0] 1 440 H S
Fl—AEST, BIGHILN storageDirs TAER, (HiE, AR HT A HoRH A
S8 ) BB BB ZE, B A% saveNamespace 1S Rt £ BHZE . 41 F Fias.

package org.apache.hadoop.hdfs.server.namenode;
FSDirectory. java

void loadFSImage (Collection<URI> dataDirs, Collection<URI> editsDirs,

startOpt) throws IOException {

if (fsImage.recoverTransitionRead (dataDirs, editsDirs, startOpt)) {

/7 RRARIR [PME T 52 A 1 7 2O A TR R il S [ i
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// REARF—A H X B R TCEE, WA ZOR A

fsImage.saveNamespace (true) ;

} catch (IOException e) {

package org.apache.hadoop.hdfs.server.namenode;

FSImage. java

boolean recoverTransitionRead (Collection<URI> dataDirs, Collection<URI>

StartupOption startOpt) {

// dataDirs A FSImage HIfRAFH12, editsDirs A Edit logs HIRAFEAE
// % dataDirs Ml editsDirs FHIEEAEIRTE] storageDirs B, FH4& —FhRALfF 4k
setStorageDirectories (dataDirs, editsDirs);

// HMiJJj storageDirs FIIEKAL, MEEHFM image fl edit logs BIANFE, #ATEHF
boolean needToSave = loadFSImage () ;

}
il [/ fsNameDirs HI fsEditsDirs, K LA T =R ALK %42 A 3] storageDirs:

(1) BEEA FSImage X AE4 Editlogs %1%
(2) HAEN FSImage #6545,
(3) HAEA Editlogs [ #1%.
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AR R PR o

package org.apache.hadoop.hdfs.server.namenode;
FSImage.java

void setStorageDirectories (Collection<URI> fsNameDirs, Collection<URI>

fsEditsDirs)

throws IOException {
// Bl storageDirs
this.storageDirs = new ArraylList<StorageDirectory>() ;
this.removedStorageDirs = new ArraylList<StorageDirectory>();
// BHTE N fsNameDirs JIAZ] storageDirs, JFBCEMMNIKRA, AR,
// 1)NameNodeDirType.IMAGE AND EDITS, WE{EN FSTmage XAEN Edit logs

// WI¥4%E; 2) NameNodeDirType.IMAGE, HAEHN FSImage K4S

for (URI editsDirName : fsEditsDirs) ({
if (editsDirName.compareTo (dirName) == 0) {
fsEditsDirs.remove (editsDirName) ;

break;

}

NameNodeDirType dirType = (isAlsoEdits) °?
NameNodeDirType.IMAGE AND EDITS : NameNodeDirType.IMAGE;

// Add to the list of storage directories, only if the

// URI is of type file://

if (dirName.getScheme () .compareTo (JournalType.FILE.name () . toLow

erCase ())

58
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File (dirName.getPath()),

dirType)) ;

}
// fsEditsDirs HEIFHEEHN/EN Edit logs MR, KILIMAZR] storageDirs
for (URI dirName : fsEditsDirs) {
if (dirName.getScheme () .compareTo (JournalType.FILE.name () . toLow
erCase () )== 0)
this.addStorageDir (new StorageDirectory (new
File (dirName.getPath()),

NameNodeDirType.EDITS)) ;

FSImage 1435 Storage " { T —~> StorageDirectory %41 ik i A8 &
storageDirs, H Tt & ikie, RIRGESLIL T —AN3ET storageDirs [ Iterator,
FT-X} storageDirs MATERAE. AW Fros.

package org.apache.hadoop.hdfs.server.common;
Storage. java
public abstract class Storage extends StorageInfo {
protected List<StorageDirectory> storageDirs = new
ArrayList<StorageDirectory>() ;
private class DirIterator implements Iterator<StorageDirectory> {

// EILT —AFET storageDirs [ Iterator
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// HEEARIMAZR] storageDirs
protected void addStorageDir (StorageDirectory sd) {

storageDirs.add(sd) ;

package org.apache.hadoop.hdfs.server.namenode;
FSImage.java

boolean loadFSImage () throws IOException {

// WA W CEE RAT AR, MBI checkpoint FTTERIEER, AW UATEAE T
// TR TCEE SO R NI A, a2, TR S T 75 2K A I T B AT R A, R
// WE—8E. R checkpoint WK RITERL, WIHE 7 27 o E R

for (Iterator<StorageDirectory> it = dirIterator(); it.hasNext();) {

/] FSHRAFERCH CEWE L B AR TR A, ik FSTmage Ml Edit logs fER—ANH 3%
// BEX
// FIWr checkpoint WA FIARCH:, WERTLH, WFFELRA7 oY

needToSave |= checkpointTimes.size() != 1;

/) WRIFAER P checkpoint, BHTIKE
needToSave |= recoverInterruptedCheckpoint (latestNameSD,

latestEditsSD) ;

// MEIH FSImage

needToSave |= loadFSImage (getImageFile (latestNameSD,

60



3 Hadoop

// B Edit logs
if (latestNameCheckpointTime > latestEditsCheckpointTime)

// the image is already current, discard edits

needToSave |= true;

else
// latestNameCheckpointTime == latestEditsCheckpointTime
needToSave |= (loadFSEdits (latestEditsSD) > 0);

return needToSave;

}

recoverInterruptedCheckpoint B %41 3= 2Dy g 240 2 &4 H 5% T oo s St
PPIRES, BB ATE Checkpoint WA A TG OL, U SEAT VOISR HBCRH I 43 7
AR B ) — 2 . T8 kil — Checkpoint B R g -

(1) 14 Secondary NameNode(Checkpoint Node)<:ifi%ll NameNode "=/
—/NF ) Edit log 3CHF editsnew, Z A MHEEFRHIEA
edits.new Z H;

(2) B2k, Secondary NameNode(Checkpoint Node)4:J\ NameNode 2%
fsimage Ml edits (4, HEATGIE, P AEHRSCAF fsimage.ckpt;

(3) #XJ5, Secondary NameNode 23 fsimage.ckpt |- {% %l NameNode;

(4) fJ5, NameNode &¥f edits.new HE 44 edits, HF fsimage.ckpt H iy
%A fsimage.

recoverlnterruptedCheckpoint i 6 25 £ 47 H 3% B SCHEIPIRAS, SRk HIB 4 ai
H g PrAt Checkpoint [RPIRAS, UGB AH Y. (AR BEAE T, HARARAS T .

package org.apache.hadoop.hdfs.server.namenode;

boolean recoverInterruptedCheckpoint (StorageDirectory nameSD,
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StorageDirectory editsSD) throws IOException {
boolean needToSave = false;
File curFile = getImageFile (nameSD, NameNodeFile.IMAGE) ;
File ckptFile = getImageFile (nameSD, NameNodeFile.IMAGE NEW) ;
if (ckptFile.exists()) {

// WH fsimage.ckpt F77E, WiH checkpoint BH KL, 75247 AL

needToSave = true;
if (getImageFile (editsSD, NameNodeFile.EDITS NEW).exists()) {

// W edits.new 776, UHISEI HU2 BT fsimage.ckpt, {HIEILHfE

if (!ckptFile.delete()) {
throw new IOException ("Unable to delete " + ckptFile);
}
} else {
// MR edits.new NMFE, ViH NameNode B4 edits.new AN edits,
/] ABIEBRAS JFs £simage . ckpt Hin 4N £simage, Kk, LUK
// fsimage.ckpt Efi# N fsimage, KI7EMZ AT Checkpoint
if (!ckptFile.renameTo (curFile)) {
if (!curFile.delete())
LOG.warn ("Unable todeletedir " + curFile + " before rename") ;
if (!ckptFile.renameTo (curFile)) {
throw new IOException ("Unable to rename " + ckptFile +" to "

+ curFile);

return needToSave;
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package org.apache.hadoop.hdfs.server.namenode;

FSImage.java

void saveNamespace (boolean renewCheckpointTime) throws IOException {

ArraylList<StorageDirectory> errorSDs = new

ArrayList<StorageDirectory>() ;

// 1. B HF R current HXEM A M lastcheckpoint. tmp

for (Iterator<StorageDirectory> it = dirIterator(); it.hasNext () ;)

{

StorageDirectory sd = it.next () ;

try {
// BGRTETA RAEE H X TR current HXE M4 N lastcheckpoint . tmp, I
// FOFRIENXEE H 3k, WURHFTTEVI, WP 5 RS S SRR E,
/ /LK FEEEA saveNamespace [HZE, J&2H/ETCikdiT
moveCurrent (sd) ;

} catch (IOException ie) {
/) MTIEEFVIRK HR, BIMAS] errorsDs, fER/EHATAE
LOG.error ("Unable to move current for " + sd.getRoot (), ie);

errorSDs.add (sd) ;

// 2.4 Image M#50r H X FEIESHT K current H3k, ¥ Image SRAFEIZHRXT,
// TFRER R IE U5 R ) H XA\ 2) errorSDs

// 3.{EEdit %0 HFPEIEFIT current H3, fEZHZF FAIESET) Edits UM,
// TR TR IE Ui ] (1 H XA F] errorsbds
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// 5 ACFRTCVEIE T vh A A H %
processIOError (errorSDs, false);

312 RHEEHEHEBNEFE=SH

AT LAZE i Mkdir BPE A0, A oo s B iU AR, R IR R B 4
B3 H %53 AT A AT

MKkdir #4F th 2 i ok, FARSZLIE I FH DFSClientjava H1 ¥ mkdirs 7772,
mkdirs Xif i RPC i f2 i ] NameNode i 3l Mkdirs #2141 F s

package org.apache.hadoop.hdfs;

DFSClient. java

public boolean mkdirs (String src, FsPermission permission, boolean

createParent)

throws IOException, UnresolvedLinkException {

try |

return namenode.mkdirs (src, masked, createParent);

} catch (RemoteException re) ({

NameNode 1] mkdirs J572: ) H T 2% FSNamesystem [] mkdirs /7%, W1 N iR

package org.apache.hadoop.hdfs.server.namenode

NameNode. java

public boolean mkdirs (String src, FsPermission masked, boolean

createParent)
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return namesystem.mkdirs (src,
new
PermissionStatus (UserGroupInformation.getCurrentUser () .getShor
tUserName (),

null, masked), createParent);

7% FSNamesystem [ mkdirs 75725 5% | mkdirsInternal, @ H 3%, 28510
H FSEditlog ] logSync, ¥ H&EIW RS N Edits XfF. W F R,

package org.apache.hadoop.hdfs.server.namenode;

FSNamesystem. java

public boolean mkdirs (String src, PermissionStatus permissions, boolean
createParent)

throws IOException, UnresolvedLinkException {

boolean status = mkdirsInternal (src, permissions, createParent);

getEditLog () .logSync () ;

return status;

mkdirsInternal 7571 f FSDirectory [ mkdirs /718 H 3%, 6 Hi&d
SKE NN . a0 R PR

package org.apache.hadoop.hdfs.server.namenode;

FSNamesystem. java

private synchronized boolean mkdirsInternal (String src, PermissionStatus

permissions,
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if (!dir.mkdirs(src, permissions, false, now())) {
throw new IOException ("Invalid directory name: " + src);
}

return true;

FSDirectory 1] mkdirs /7751 synchronized <8 7% rootDir JEATH E, R
UETCE R I 7P, mkdirs 7E0EE5E H 305, W ] FSEditlog 1#) logMkdir J77%,
¥ mkdir FTH E LB ANHE R ERE, i HEIESRIE IR S NHERL . i F
Jr7R o

package org.apache.hadoop.hdfs.server.namenode;
FSDirectory. java
boolean mkdirs (String src, PermissionStatus permissions, boolean
inheritPermission, long now) throws FileAlreadyExistsException,
QuotaExceededException, UnresolvedLinkException ({
synchronized (rootDir) {
// create directories beginning from the first null index
for(; i < inodes.length; i++) {
// B H
// K H S Nt i
fsImage.getEditLog () .logMkDir (cur, inodes[i]);

return true;

}

package org.apache.hadoop.hdfs.server.namenode;
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FSEditLog. java
public void logMkDir (String path, INode newNode) ({
// BIEEEAHHER R
// FAE BB N iR
logEdit (OP_MKDIR, new ArrayWritable (DeprecatedUTF8.class, info),
newNode.getPermissionStatus()) ;

}

A Edit %0 H M Edits SCFRTN.—4> EditLogFileOutputStream, & /&
EditLogOutputStream {12, editStreams /& /i EditLogFileOutputStream {4
4, logEdit 75 4% Mkdir 1 H &l XK XS N editStreams 1 [ &
EditLogFileOutputStream, | Jcik% I V5 1) [¥) EditLogFileOutputStream, #40E
A errorStreams ", fEfgfag—AbBE. FFERER, /K HELKSA
EditLogOutputStream [ i & AEPHZE, H4-FE0EAS Mkdir #AERRZE . @1 N PR,

package org.apache.hadoop.hdfs.server.namenode;
FSEditLog. java
synchronized void logEdit (byte op, Writable ... writables) {
if (getNumEditStreams () == 0)
throw new
java.lang.IllegalStateException (NO_ JOURNAL STREAMS WARNING) ;
ArraylList<EditLogOutputStream> errorStreams = null;
long start = FSNamesystem.now () ;
for (EditLogOutputStream eStream : editStreams) {
FSImage.LOG.debug ("loggin edits into " + eStream.getName () +
stream") ;
if (!eStream.isOperationSupported (op) )
continue;

try {
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} catch (IOException ie) {
FSImage.LOG.warn ("logEdit: removing "+ eStream.getName (), ie);
if (errorStreams == null)
errorStreams = new ArraylList<EditLogOutputStream> (1) ;

errorStreams.add (eStream) ;

}
processIOError (errorStreams, true);
recordTransaction (start) ;

}

FTA R e E R A B 2 logEdit J5 5 A H &g, 2% FSEditLog
B S H GO R SIERR N — IR F 4 (Transaction) , F— M4 & txid
KM —FR NI IR S5, % ID fRAFAE A logEdit ik R m A, M%)
41 logSync W, A 1% ID Skffi H A2 ir B AWM HEF 5%, I LB 5 M0 iE
7 Sync (=45 ID HEATLLER,  #f flush BURGAE SCRER H &0 S 1 o

package org.apache.hadoop.hdfs.server.namenode;
FSEditLog. java
private void recordTransaction (long start) ({
// get a new transactionId
txid++;
// record the transactionId when new data was written to the edits log
TransactionId id = myTransactionId.get () ;
id.txid = txid;
// update statistics
long end = FSNamesystem.now () ;
numTransactions++;
totalTimeTransactions += (end-start);
if (metrics != null)

metrics.transactions.inc ((end-start));
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}
}

EditLogFileOutputStream % 11 7 X 2% #* bufCurrent I bufReady, I
bufCurrent H T4 HEFMHI A, 11 bufReady W T4 H & w5 B 2GRSO,
MG o (1) BTt m] LAAE A3 A S O R R LR AT SR, R R .
EditLogFileOutputStream [¥] write J7 525K 445 5 A bufCurrent ZZphrr, (HI I Jf:
NGBS WF PR,

package org.apache.hadoop.hdfs.server.namenode;
EditLogFileOutputStream. java
void write (byte op, Writable... writables) throws IOException {
write (op) ;
for (Writable w : writables) {

w.write (bufCurrent) ;

Mkdir H &30 %5 A\ EditLogFileOutputStream J&, Jf45 A\ FI#i#% 1) Edits 3
f, Wy A IR 9] & 2% FSNamesystem ) mkdirs 5 7% J5 . ¥ i A
getEditLog().JogSync(), #Z# H &M EditLogOutputStream 5 NG5 Ao

7% FSEditLog 1] logSync /7753 k) 3 AN FED K,

1y

PR ] synchronized(this), FRECS SR8, AR5 AIWHES AT syne,
Wit 4. Marge e =245 ID(mytxid) /N T IEAEAL B ZH 4% ID(synctxid), B
M A 347 sync(isSyncRunning) .

ﬁD%%fﬁFT%E M6 IEAEACEE 2 /i) H &l s, IR A FE A wait, B

e LR RRIRAS, HPIHABLFE 5 syne 5, VA notifyAll i %03 45 R 4%
5, wait i uﬁTtﬂTﬁTllﬂ b7 11 TG BR 3 5 A5
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MR T, W AT AR 1) K 55 ID(mytxid) /b T OF 7 Ak B ) 5 5%
ID(synctxid), W HZERES AR HE LR DAL EE (2L FEERZ I
logEdit 777k, ¥ HE&E IS5 A bufCurrent, Fifi & LT —X logSync i #C 24t
bufCurrent H A 11 H &l flush BIEED , I TC T P ACEE H R A,

0, [F AT Syne, FEERE 3 Mhra:
» syncStart = txid;

= isSyncRunning = true;

"  sync = true;

o syncStart &7 IEFE#EAT Sync 555 ID, isSyncRunning = true &7 iy
IEZEAM Sync, sync = true 7~ Sync #fiSEAEHEAT .

$: F KA bufCurrent 1 bufReady, X #fJR K bufReady Ff1FE A
bufCurrent, ¥5ZHFIHES N, 15 KM bufCurrent #5154 bufReady, ILHN%
BAEEE 2 Dk flush £#E4E, B H synchronized /RS EL, BEHON %481,

E2y

HARPUAT Sync, 256 2 BrpIfdeAmat, XA H &S AR HZER Sync vl LA
FEATHEAT . I TAES 1 2% isSyncRunning CL4'E N true, PRI RIS LI X S 8 2
R, T DUORIE R — AN FRENEE 2 20

920, [FFERH T EditLogOutputStream #7{41 errorStreams, 4 JGik
i FHIE 5 778 Stream A BZEA D, FEAEdR G AT A0 B . Sync #RAE T 4852
& EditLogOutputStream () flush #RE5E M, flush 5% bufReady
() 2538 N 31)i% EditLogOutputStream X W fRRESL S04 |

£3¥
B synctxid B Oy AT R RS ID, Ko HErk g, R E

isSyncRunning 4 false, 7~ Sync 452, 2R notifyAll M Fr A7 {216 G
GREAE, U, B KA ARG TN RIS A REREAT 2.
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HAS logSync 715K H T try-finally (194544, 56 3 04T finally 7y, XFEAT
DA ORAE N 2 3P SR — T ABAT 205 3 28, BrabAenim Il R t, A
RERE IO B8, I 2 AL

BN P o

package org.apache.hadoop.hdfs.server.namenode;
FSEditLog. java
public void logSync () throws IOException {
boolean sync = false;
try {
A B%7
synchronized (this) {

while (mytxid > synctxid && isSyncRunning) {
try {
wait (1000) ;
} catch (InterruptedException ie) {
}
}
if (mytxid <= synctxid) {
numTransactionsBatchedInSync++;
if (metrics != null)
metrics.transactionsBatchedInSync.inc () ;
return;
}
// now, this thread will do the sync

syncStart = txid;
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sync = true;
for (EditLogOutputStream eStream : editStreams) {
eStream.setReadyToFlush () ;
}
streams = editStreams.toArray (new
EditLogOutputStream[editStreams.size()]);
}
/] 2L
long start = FSNamesystem.now () ;
for (int idx = 0; idx < streams.length; idx++) {
EditLogOutputStream eStream = streams[idx];
try {
eStream.flush () ;
} catch (IOException ie) {
if (errorStreams == null) {
errorStreams = new Arraylist<EditLogOutputStream> (1) ;
}

errorStreams.add (eStream) ;

}
long elapsed = FSNamesystem.now () - start;

processIOError (errorStreams, true);

if (metrics !=null) // Metrics non-null only when used inside name node
metrics.syncs.inc (elapsed) ;
} finally {
/] F3L
synchronized (this) {

synctxid = syncStart;
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isSyncRunning = false;
}

this.notifyAll () ;

3.1.3 Checkpoint F2E= 9

Checkpoint R A 771 558 (1) ot LU IR XA 2 &t Hs 2 R, [\
TR H X FRAE ) fsiamge SCPEAT edits SCPF, IXFERTLLE MY Fsiamge ¢
4R Edits SCPEREAT &9F, PeAE ol Fsiamge 14, ¥/> NameNode i3 I &
FERFIA], RSB 1k Edits RTEPRAEIE K .

Checkpoint [{JZ €A LA Secondary NameNode. Checkpoint Nodex¥, Backup
Node K5k, T LA Backup Node A, 45&AA5%) Checkpoint i FEHEAT 73
M, T AOQEILR S B B S E o B2 Checkpoint S #2E i Backup Node
RLIFEE e, HopiRiEak RPC i NameNode [ 404 1, HAMAODERGAWIT .

(1) Backup Node RPC {H] NameNode [f] startCheckPoint /7%, Name
Node i JJ7 24 /i i H A S b, 08 L0 AL 2R N 2803 H 2 N i
B edits.new |, HAIEE—NE ) Backup Node ¥4 i, T2t
KikH&E WK, Backup Node N2 flE— journal spool, H T#:Ik
Checkpoint /5] NameNode %38 5k (1) H & id 5% .

(2) Backup Node R ## 75 2 M NameNode #5587 11) Fsimage #l Edits SCfF.
(3) Backup Node ¥ 5 (1) Fsimage 1 Edits SCf4-In2& 2 W 475 9F .
(4) Backup Node & )5 7ot O/ A7 2IRAA,  JFO1E5Hr Edits.

(5) Backup Node R #E7# %, il http 454 )5 ) Fsimage, Name Node
W Fsimage, ¥ H: A4 4 Fsimage.ckpt, MKIKIRIEAE S48 H R o
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(6) Backup Node RPC ifff] NameNode ] endCheckpoint /57%, NameNode
P %0 Hs MY editsnew HEAg44 24 edits, ¥4 Fsimage.ckpt H iy 44
} Fsimage, 35 W2 edits.

(7) Backup Node ¥ journal spool (¥ HE&E A 2N A7, FF4455% journal spool.
N RTHEAT HARAHS 73 B
Backup Node [1'] Checkpoint Hi doCheckpoint /7755 W TR,

package org.apache.hadoop.hdfs.server.namenode;
Checkpointer. java
void doCheckpoint () throws IOException {

long startTime = FSNamesystem.now () ;

// RPC i/l NameNode [f] startCheckpoint JjiZ

getNamenode () . startCheckpoint (backupNode.getRegistration()) ;

if (cpCmd.isImageObsolete()) {

// WRIETEE N AN Fsimage Fl Edits.

}

BackupStorage bnImage = getFSImage () ;
// #E. A FSImage Fl Edits.

sig.validateStorageInfo (bnImage) ;

/1 T P AE R IR TR TR A B A
// WRYETHE L AEEHT ] FSImage

if (cpCmd.needToReturnImage () )

uploadCheckpoint (sig) ;
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// RPC M NameNode ] endCheckpoint, %I Checkpoint
getNamenode () .endCheckpoint (backupNode.getRegistration (), sig);
// ¥ journal spool HFHHEAIFEINFAE, % journal spool

Backup Node RPC if§ ] NameNode [{J startCheckpoint J77%, %5 iL5eM LT
JLMES

(1) T95EXT Checkpoint FEATHUE, HIWi& S RVFHEAT Checkpoint;
(2) K, ¥ksE BackupNode /&5 75 % 3% FSImage Al Edits;

(3) K, k& Backup Node 75724 & /5 FSImage A I A&[H]

NameNode;

(4) Nk, fFFT4 NameNode [f] Edits £ 4) H s N6 edits.new L, %
PSSO o, B4R 1R) edits.new HSCEFHTH VR, #E Checkpoint
R, A H B SRAK S edits.new A

(5) % Fk, Gld—AMK 1 Backup Node (%, [HK7E Backup Node i
8%k journal spool, T T-#I Checkpoint 3{i[i] NameNode & 3% id K1 H
Hidx.

package org.apache.hadoop.hdfs.server.namenode;
NameNode. java
public NamenodeCommand startCheckpoint (NamenodeRegistration
registration)
throws IOException {
verifyRequest (registration) ;

if (!isRole (NamenodeRole.ACTIVE) )
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throw new IOException ("Only an ACTIVE node can invoke
startCheckpoint.") ;
return namesystem.startCheckpoint (registration, setRegistration());
}
package org.apache.hadoop.hdfs.server.namenode;
FSNamesystem. java
synchronized NamenodeCommand startCheckpoint (
NamenodeRegistration bnReg, // backup node
NamenodeRegistration nnReg) // active name-node

throws IOException ({

NamenodeCommand cmd = getFSImage () .startCheckpoint (bnReg, nnReq) ;
// HEWEFREAN edits.new

getEditLog () .logSync () ;

return cmd;

}

package org.apache.hadoop.hdfs.server.namenode;

FSImage.java

NamenodeCommand startCheckpoint (NamenodeRegistration bnReg, // backup node
NamenodeRegistration nnReg) // active name-node
throws IOException {

// BE A R T Checkpoint

// WE Backup Node f&fiiii N4 FSImage Al Edits

if (bnReg.getlayoutVersion () == this.getLayoutVersion ()
&& bnReg.getCTime () == this.getCTime ()
&& bnReg.getCheckpointTime () == this.checkpointTime)

// ¥5E Backup Node ;&5 BEH /G FSImage
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boolean needToReturnImg = true;

/) WRBABE %M Hx, W Backup Node A% LAk

if (getNumStorageDirs (NameNodeDirType.IMAGE) == 0)
// do not return image if there are no image directories
needToReturnImg = false;

// BUEHIN edits . new, B Hxm % Hin EE M P edits.new

CheckpointSignature sig = rollEditLog() ;

// #I—4> EditLogBackupOutputStream 3| editStreams, fT [ Backup Node

getEditLog () .logJdSpoolStart (bnReg, nnReq) ;
return new CheckpointCommand (sig, isImgObsolete, needToReturnImg) ;

}

package org.apache.hadoop.hdfs.server.namenode;

FSImage.java

CheckpointSignature rollEditLog () throws IOException {
getEditLog () .rollEditLog () ;
ckptState = CheckpointStates.ROLLED EDITS;
// If checkpoint fails this should be the most recent image, therefore
incrementCheckpointTime () ;
return new CheckpointSignature (this) ;

}

package org.apache.hadoop.hdfs.server.namenode;

FSEditLog. java

synchronized void rollEditLog () throws IOException {
waitForSyncToFinish () ;
Iterator<StorageDirectory> it =

fsimage.dirIterator (NameNodeDirType.EDITS) ;

if (!it.hasNext ())

// B HX N edits.new M—8hk, ZAMAEAE, EAMALEAE, HHH SRR
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boolean alreadyExists = existsNew (it.next());
while (it.hasNext ()) {
StorageDirectory sd = it.next();
if (alreadyExists != existsNew (sd))
throw new IOException (getEditNewFile (sd)
+ "should " + (alreadyExists ? "" : "not ") + "exist.");
}
// W edits.new fEfE, WA FEEAMATAT AR
if (alreadyExists)
return;
// KA HV R A H o R, W ArEL, e A mER
fsimage.attemptRestoreRemovedStorage () ;
// HETHIEE RS edits . new
divertFileStreams (
Storage.STORAGE DIR CURRENT + "/" +
NameNodeFile.EDITS_NEW.getName());

}
7% FSEditLog ] divertFileStreams Jj i 56 W5 [n) 3 H R () D fie, HLARD 3R
(1) R i O e B A8 5 B B R A 2% 0 H S A — 2
(2D R P Js ke 0 97 5
(3) BRI edits.new 4 H A
(4> VLG 10 it 2 A2 i 4 O

TEXIAEf A H st AT P i R vh, [RIFE A 7 —> EditLogOutputStream
$2H errorStreams, ¥ G 1 U5 18] 1 &4 H i W 1) % N\ 21 errorStreams,
FEAE S e AT R A AL

package org.apache.hadoop.hdfs.server.namenode;
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synchronized void divertFileStreams (String dest) throws IOException {
waitForSyncToFinish () ;
assert getNumEditStreams () >= getNumEditsDirs () :"Inconsistent number
of streams";
ArraylList<EditLogOutputStream> errorStreams = null;
EditStreamIterator itE =
(EditStreamIterator)getOutputStreamIterator (JournalType.FILE) ;
Iterator<StorageDirectory> itD =
fsimage.dirIterator (NameNodeDirType.EDITS) ;
while (itE.hasNext () && itD.hasNext()) {
EditLogOutputStream eStream = itE.next();
StorageDirectory sd = itD.next();
if (!eStream.getName () .startsWith (sd.getRoot () .getPath()))
throw new IOException ("Inconsistent order of edit streams: " + eStream) ;
try {
// RIAEKK] stream
closeStream(eStream) ;
// A=A stream
eStream=new EditLogFileOutputStream (new File (sd.getRoot (), dest),
sizeOutputFlushBuffer) ;
eStream.create () ;
// AERBH stream B JE KA stream
itE.replace (eStream) ;

} catch (IOException e) {

FSNamesystem.LOG.warn ("Error in editStream " + eStream.getName (), e) ;

errorStreams = new ArrayList<EditLogOutputStream> (1) ;

errorStreams.add (eStream) ;
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processIOError (errorStreams, true);

}

log]SpoolStart @l —/ N5l Backup Node [fJ#itti¥ii EditLogBackupOutput
Stream, ‘E/x& EditLogOutputStream []125, JfHE'E (override) T ACEIAHRK
.

Ik, WTLRE— T

X7 NameNode kit , ‘& 1A H & id k& #0i# id—4 EditLogOutputStream i
T, A B AR S A i S, 1X— 4] EditLogOutputStream 1 40 $5 £ 4
EditLogFileOutputStream #1 1 /> EditLogBackupOutputStream:

» %}/ EditLogFileOutputStream 4 H & 1c 5% fs 28 th 2060 W K 254 H X R
1) edits CA4EY, edits.new SCAH;

= 1> EditLogBackupOutputStream X[V [¥1/&73: /i K Backup Node,
EditLogBackupOutputStream 4 F 258 ik i 4% & 1% £ Backup Node

%fF NameNode ki, i#if%—49 EditLogOutputStream #94% 2 HEATHAE, IR
XA EHIFRASLAER, BRTEF, BTV E, AT
EditLogOutputStream #9541k, X KEegAR, @it % 5T AT
AT K6 EIL.

logJSpoolStart #5 /5 FH logEdit J7i%, S5 A4 OP_JSPOOL_START ) H #&1d
s, HAEH & %0 Backup Node €)% —ANH &M (journal spool) , % H & Al LA
K22 4¢ NameNode &%l ki) H &l 5%, LAt Backup Node Jm2lAab# .

logEdlt R A EREBEAI| S B ANESLT, €32 bufCurrent ¥, ETIE
Jt A& %3] Backup Node, £ 1E 69 % i% % %5 2|5 42 A f] getEditLog().logSync().

package org.apache.hadoop.hdfs.server.namenode;

FSEditLog. java

synchronized void logJdSpoolStart (NamenodeRegistration bnReg, // backup node
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throws IOException {
// NameNode [¥&Fi#5 W checkpoint node )%t
if (bnReg.isRole (NamenodeRole.CHECKPOINT) )
return;
if (editStreams == null)
editStreams = new ArraylList<EditLogOutputStream> () ;
EditLogOutputStream boStream = null;
// BERREGAIRM % Backup Node 4 H it
for (EditLogOutputStream eStream : editStreams) {
if (eStream.getName () .equals (bnReg.getAddress())) {
boStream = eStream; // already there

break;

}
/7 WERBAT, MBI TR 1% Backup Node Hffi i

boStream = new EditLogBackupOutputStream(bnReg, nnRegq);
editStreams.add (boStream) ;

}

logEdit (OP_JSPOOL START, (Writable[])null);

logEdit J7 vk [y th i, MU F A i write 773k, SAHE R, HT
EditLogOutputStream [ FRE S T write J7%, Kk, S2hr BT T
25 1) write 51k,

package org.apache.hadoop.hdfs.server.namenode;
FSEditLog. java

synchronized void logEdit (byte op, Writable ... writables) {

throw new
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java.lang.IllegalStateException (NO JOURNAL STREAMS WARNING) ;
ArrayList<EditLogOutputStream> errorStreams = null;

long start = FSNamesystem.now () ;
/ /3 T T T
for (EditLogOutputStream eStream : editStreams) {

FSImage.LOG.debug ("loggin edits into " + eStream.getName () + " stream");

continue;
try {
eStream.write (op, writables);
} catch (IOException ie) {
// BV ) S R N B errorStreams
FSImage.LOG.warn ("logEdit: removing "+ eStream.getName (), ie);
if (errorStreams == null)
errorStreams = new ArrayList<EditLogOutputStream> (1) ;

errorStreams.add (eStream) ;

}
// AEERPITAE U 1) i PR i
processIOError (errorStreams, true);

recordTransaction (start) ;

EditLogBackupOutputStream ) 7KK 5 T write 5k, R0 —4&HEL
3% JournalRecord, ¥ MA 2| bufCurrent ZZ/7 .

package org.apache.hadoop.hdfs.server.namenode;
EditLogBackupOutputStream. java

void write (byte op, Writable ... writables) throws IOException {
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A AR 9] 42 FSNamesystem.java 3917, i/} NamenodeCommand cmd =
getFSImage().startCheckpoint(bnReg,nnReg) 44 ' i, ¥ H getEditLog().logSync
;> logSync "4 i, A H ORI flush 753k, 722K flush Tkt
PWHT flushAndSync 757, #iHmM 2R S T flushAndSync 7772, [RIHEXTACK
F£17 flushAndSync 1 K B RS AR 2R SCEL, AT F A T logSync 1
%} EditLogBackupOutputStream [

package org.apache.hadoop.hdfs.server.namenode;
FSEditLog. java
public void logSync () throws IOException {
try {
synchronized (this) {

// do the sync
long start = FSNamesystem.now () ;
// 8 PTHTAA  HR
for (int idx = 0; idx < streams.length; idx++) {
EditLogOutputStream eStream = streams[idx];
try {
eStream.flush () ;
} catch (IOException ie) {
/ /R AL PR
if (errorStreams == null) {
errorStreams = new Arraylist<EditLogOutputStream> (1) ;
}

errorStreams.add (eStream) ;
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}
} finally {

}
package org.apache.hadoop.hdfs.server.namenode;
EditLogOutputStream. java
public void flush() throws IOException {
/] TREGTRKITHE
flushAndSync () ;
long end = FSNamesystem.now () ;
totalTimeSync += (end - start);

}

EditLogBackupOutputStream "' & 5 T flushAndSync 77 7%, ‘& K K H
bufReady [1%:4< H &% JournalRecord, X AT, X1 H&, BHd% N
2% 5 N\ DataOutputBuffer ", #x /)5 H send —KKi%E;: X T ZHA 5 NI
OP_JSPOOL_START i3k, T &Mk, ALHAMHESIH, aTeis
Mok iz H KON DataOutputBuffer, #£47—¥% send i

package org.apache.hadoop.hdfs.server.namenode;
EditLogBackupOutputStream. java
protected void flushAndSync () throws IOException {
assert out.size() == 0 : "Output buffer is not empty";
int bufReadySize = bufReady.size();
for(int idx = 0; idx < bufReadySize; idx++) {
JournalRecord jRec = null;

for (; idx < bufReadySize; idx++) {
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// BB HELRATLLE I e — Ik kik

/7 FER I H SR A AR A

if (JRec.op >= FSEditLog.OP_JSPOOL_ START)

break;

JjRec.write (out) ;
}
if (out.size () > 0)

send (NamenodeProtocol.JA JOURNAL) ;
if (idx == bufReadySize)

break;
// OP_JSPOOL_START #{fE M 1%
JjRec.write (out) ;
send (jRec.op) ;

}
// R buffer A RIEHE

bufReady.clear () ;
// reset buffer BHJIHLE

out.reset ()

}

EditLogBackupOutputStream send 752 ik RPC i H Backup Node [f] journal
J71%, Backup Node [ journal J5yAXf AN HGERER AR AR, Hrp
JA_JSPOOL_START i/ ] bnImage.startjournalSpool(nnReg) 5 2.

package org.apache.hadoop.hdfs.server.namenode;
EditLogBackupOutputStream. java
private void send(int ja) throws IOException {
try {
int length = out.getlLength() ;

out.write (FSEditLog.OP INVALID) ;
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backupNode.journal (nnRegistration, Jja, length, out.getData()):;
} finally {

out.reset () ;

}
package org.apache.hadoop.hdfs.server.namenode;
BackupNode. java

public void journal (NamenodeRegistration nnReg,int jAction, int

length,byte[] args) throws IOException {

86

BackupStorage bnImage = (BackupStorage)getFSImage () ;

/7 ARHGAN [ ) AT I R SRHCAN [+ F) Ak 2

switch (jAction) {

case (int)JA IS ALIVE:
return;

case (int)JA JOURNAL:
bnImage.journal (length, args);
return;

case (int)JA JSPOOL START:
bnImage.startJournalSpool (nnReqg) ;
return;

case (int)JA CHECKPOINT TIME:

bnImage.setCheckpointTime (length, args);

setRegistration(); // keep registration up to date
return;
default:
throw new IOException ("Unexpected journal action: " + jAction);
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BackupStorage ] startjournalSpool /747t Backup Node £ H % T
jspool H3k, FFaI% editsnew SO, Kyt editsnew, Joifi ) H & x4
FE N edits.new.

%Ik, Backup Node [¥] journal spool B LK, 7E3A Checkpoint i 2
W, # RS E NameNode ikt k1) H & id %, B2 Checkpoint 45 )}, Backup
Node £3¥F journal spool ¢ HEBEA T &9, 4R )5 4454 journal spool.

package org.apache.hadoop.hdfs.server.namenode;

BackupStorage. java

synchronized void startJournalSpool (NamenodeRegistration nnReg) throws
IOException {

// B3 journal spool H

dirIterator (NameNodeDirType.EDITS) ;
it.hasNext ();) {

StorageDirectory sd = it.next();

File jsDir = getJSpoolDir (sd) ;

if (!jsDir.exists () && !jsDir.mkdirs()) {

throw new IOException ("Mkdirs failed to create " +

jsDir.getCanonicalPath()) ;

}

// create edit file if missing

File eFile = getEditFile(sd);

if (!eFile.exists ()) {

editlLog.createEditLogFile (eFile) ;

if(!editLog.1isOpen () )

editLog.open() ;
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// ¥k e &0 H X R jspool /edits . new 3CAF

editLog.divertFileStreams (STORAGE JSPOOL DIR + "/" +
STORAGE JSPOOL FILE) ;

setCheckpointState (CheckpointStates.ROLLED EDITS) ;

// WHE spooling HIA

backupInputStream = new
EditLogBackupInputStream (nnReg.getAddress()) ;

jsState = JSpoolState.INPROGRESS;

Backup Node i 2 M NameNode F#iE#i fsimage F1 edits 314

HAK ST /& Checkpointer ) downloadCheckpoint /7%, NameNode 5
Backup Node 2 [AISCAF) ALY FHEUEE L http WhistE T 1E%i1%, 76 NameNode
A1 Backup Node % H#8JH3) T A httpServer, A4 tH—J7 %6 kkiER, J—7J7
AN K IF AT AR, java serviet 58 DI BE

L fsimage SCHIE T 28k 441 -

%5 1 2DAE Backup Node J5 A1 K FECCHE, BARSIILZ t1 TransferFsImage
f) getFileClient J7 V%S, A& NS HAT

* nnHttpAddr %7~ NameNode [f] http Kbk

= fileid X/t NIISHL

»  getimage=1 F#/x F %

= flies %/~ FEI1 fsimage fRA7(EASH ) 45

package org.apache.hadoop.hdfs.server.namenode;
Checkpointer. java

private void downloadCheckpoint (CheckpointSignature sig) throws IOException {
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// F#X FSImage XM

String fileid = "getimage=1";

Collection<File> list = getFSImage () .getFiles (NameNodeFile.IMAGE,
NameNodeDirType.IMAGE) ;

File[] files = list.toArray(new File[list.size()]);

assert files.length > 0 : "No checkpoint targets.";

String nnHttpAddr = backupNode.nnHttpAddress;

TransferFsImage.getFileClient (nnHttpAddr, fileid, files);

LOG.info ("Downloaded file " + files[0].getName() + " size " +
files[0].length() + " bytes.");

// F# Edits CfF

fileid = "getedit=1";

list = getFSImage () .getFiles (NameNodeFile.EDITS,

NameNodeDirType.EDITS) ;

files = list.toArray(new File[list.size()]):

assert files.length > 0 : "No checkpoint targets.";

TransferFsImage.getFileClient (nnHttpAddr, fileid, files);

LOG.info ("Downloaded file " + files[0].getName() + " size " +
files[0].length() + " bytes.");

}

getFileClient /1% 1 el ¥tk N2 44 fsName, JE i url ‘74551, 55 NameNode
f’] httpServer #3742, 15K NameNode [f] httpServer #4174 4 getimage [
javaservlet, 1& A\IZ%4 getimage=1.

% 2 2, NameNode Wi N i =K, A2 2d - HLARSEIL & NameNode [1] httpServer
P B0 SR G AT M, $AT 4 74 getimage 1) javaservlet GetlmageServlet,
GetImageServlet /& HttpServlet [fJ 75, doGet 4bH get i53K, 7E doGet 7L,
X fmoON ) Z B8k 4T A W, X T FSImage N # W Sk, W iR M
TransferFsImage.getFileServer() /77%, [ Backup Node %1% FSImage 3 ff.
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getFileServer /AN AZ4(f1 OutputStream outstream. File localfile, t:rp
localfile % 7x ¥) /& FSImage [ % 1©, getFileServer JC ¥ localfile i A
FileInputStream infile, #XJ5ifiJ OutputStream outstream 4 %% Backup Node.

% 3 20, Backup Node #2YE#is PR A7 3C 44 - Backup Node 3 4 localPath ¥] FFAf
[If) FileOutputStream, ¥ & /" InputStream stream J>KizH{ NameNode [¥]
httpServer & I% kW&, &S A\ FileOutputStream, T HAH M. [
Fsimage (1%

package org.apache.hadoop.hdfs.server.namenode;
TransferFsImage. java
static void getFileClient (String fsName, String id, File[] localPath)
throws IOException {
[/ R url FA5
byte[] buf = new byte[BUFFER SIZE];
StringBuilder str = new
StringBuilder ("http://"+fsName+"/getimage?") ;
str.append (id) ;
URL url = new URL(str.toString()):;
// 5 server #NERE, K¥url Gk
URLConnection connection = url.openConnection () ;
long advertisedSize;

String contentLength = connection.getHeaderField (CONTENT LENGTH) ;

if (contentLength != null) {
advertisedSize = Long.parselong(contentLength) ;
} else {

throw new IOException (CONTENT LENGTH + " header is not provided " +
"by the namenode when trying to fetch " + str);
}

long received = 0;
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FileOutputStream|[] output = null;
try {
if (localPath != null) {
/) WRAMEARA A, e R, TR A
output = new FileOutputStream[localPath.length];
for (int 1 = 0; i < output.length; i++) {

output[i] = new FileOutputStream(localPath[i]) ;

}
int num = 1;
while (num > 0) {
num = stream.read (buf);
if (num > 0 && localPath != null) {
received += num;
for (int 1 = 0; i < output.length; i++) {

output[i] .write (buf, 0, num);

}
} finally {
[/ ANERE SR B, A IT R
stream.close();
if (output != null) {
for (int 1 = 0; i < output.length; i++) {
if (output[i] != null) {

output[i].close();
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throw new IOException ("File " + str + " received length " + received +

1]

is not of the advertised size " + advertisedSize);

}
}
package org.apache.hadoop.hdfs.server.namenode;
GetImageServlet. java
public void doGet (HttpServletRequest request,HttpServletResponse
response
) throws ServletException, IOException ({
Map<String,String[]> pmap = request.getParameterMap () ;
try {
ServletContext context = getServletContext () ;
FSImage nnlmage =
(FSImage) context.getAttribute ("name.system.image") ;

TransferFsImage ff = new TransferFsImage (pmap, request, response) ;

response.setHeader (TransferFsImage.CONTENT LENGTH,
String.valueOf (nnImage.getFsImageName () . length())) ;

// K% fsImage

TransferFsImage.getFileServer (response.getOutputStream(),
nnlmage.getFsImageName ()) ;

} else if (ff.getEdit()) {

response.setHeader (TransferFsImage.CONTENT LENGTH, String.
valueOf (nnImage.getFsEditName () . length())) ;

// Ki% edits

TransferFsImage.getFileServer (response.getOutputStream(),

nnImage.getFsEditName ()) ;

// KiE—/NHTTP get iHEKK N Fsimage
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nnImage.validateCheckpointUpload (ff.getToken ()) ;
TransferFsImage.getFileClient (ff.getInfoServer (), "getimage=1",
nnImage.getFsImageNameCheckpoint ()) ;
nnImage.checkpointUploadDone () ;
}
} catch (Exception ie) {
String errMsg = "GetImage failed. " +
StringUtils.stringifyException (ie) ;
response.sendError (HttpServletResponse.SC GONE, errMsqg) ;
throw new IOException (errMsqg) ;
} finally {

response.getOutputStream() .close () ;

}

package org.apache.hadoop.hdfs.server.namenode;
TransferFsImage. java
static void getFileServer (OutputStream outstream, File localfile)
throws IOException {

byte buf[] = new byte[BUFFER SIZE];

FileInputStream infile = null;

try {

infile = new FilelInputStream(localfile);

int num = 1;
/] BN AT &
while (num > 0) {
num = infile.read (buf) ;

if (num <= 0) {
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outstream.write (buf, 0, num);
}
} finally {
if (infile != null) {

infile.close () ;

}

sy — 1k
B—w

Backup Node #5811 Fsimage Ml Edits XN N AE S FF.

X}T- Backup Node K i, WHZE 1 KE3), MEFPA7T ¥ NameSpace 47,
IG5 N3, Fsimage M1 Edits SCEFINECEI N A5 0T, WRE R 32 5T
Checkpoint, Backup Node 17 L& JE B NameSpace, PRI A~ 75 22 75 A 0
# . X} T Checkpoint Node, H T EIFAIENfET4EY NameSpace, [t %EIX
Checkpoint #7522 N4k

NI FRA B Backup Node &% 1 A3, 43t N4k Fsimage #1 Edits 3¢
PERINAEEAT G IF B I R o

package org.apache.hadoop.hdfs.server.namenode;
BackupStorage. java
void loadCheckpoint (CheckpointSignature sig) throws IOException {
// IR NAFREE NameSpace, MMAAHINZ
if(!editLog.isOpen () )
editLog.open () ;

FSDirectory fsDir = getFSNamesystem() .dir;

Iterator<StorageDirectory> itImage =

dirIterator (NameNodeDirType.IMAGE) ;
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Iterator<StorageDirectory> itEdits =
dirIterator (NameNodeDirType.EDITS) ;
if (!itImage.hasNext () || ! itEdits.hasNext ())
throw new IOException ("Could not locate checkpoint
directories");
StorageDirectory sdName = itImage.next () ;
StorageDirectory sdEdits = itEdits.next () ;
synchronized (getFSDirectoryRootLock ()) {

// M# fsimage

NameNodeFile.IMAGE)) ;

}
// M# edits

loadFSEdits (sdEdits) ;

}
// set storage fields

setStorageInfo (sig) ;

}

loadCheckpoint 757218128 FSDirectory [¥] isEmpty i 4 47 [) NameSpace
TN,

isEmpty /774 isDirEmpty /73, fEAZSE “/” RIMH %, isDirEmpty /7
EHCHIBENNZSE )7 BB hEZ, WARE, HABZEREST T T
Backup Node 5 1 X#J4H4k, “/” FEAMA INode, A%, FEME, 25 “)”
A AT

package org.apache.hadoop.hdfs.server.namenode;

FSDirectory. java

boolean isEmpty () {
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/1 U AE R AR TR

return isDirEmpty("/");

} catch (UnresolvedLinkException e) {

NameNode.stateChangeLog.debug ("/ cannot be a symlink");

assert false : "/ cannot

return true;

}

FSDirectory. java
boolean isDirEmpty (String src)
boolean dirNotEmpty = true;
// EEHIMHE A S BRI H %
if (!isDir(src)) {
return true;
}

synchronized (rootDir) {

be a symlink";

throws UnresolvedLinkException {

INode targetNode = rootDir.getNode (src, false);

assert targetNode !=null :

"should be taken care in isDir () above";

if (((INodeDirectory)targetNode) .getChildren().size() != 0) {

dirNotEmpty = false;

}

return dirNotEmpty;

}
FSDirectory. java

boolean isDir (String src) throw

s UnresolvedLinkException ({

INode node = rootDir.getNode (normalizePath(src), false);
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return node != null && node.isDirectory();

MBERLINZX Fsimage SCff .

package org.apache.hadoop.hdfs.server.namenode;

FSImage.java

boolean loadFSImage (File curFile) throws IOException {

assert this.getLayoutVersion() < 0 : "Negative layout version is

expected.";
assert curFile != null

FSNamesystem fsNamesys

"curFile is null";

getFSNamesystem () ;

FSDirectory fsDir = fsNamesys.dir;

boolean needToSave = true;

DataInputStream in = new DatalnputStream

(new BufferedInputStream(new FileInputStream(curFile)));

try {

// read image version: first appeared in version -1

int imgVersion = in.readInt();

// read namespacelD:

this.namespacelID =

first appeared in version -2

in.readInt () ;

// read number of files

long numFiles;

if (imgVersion <= -16) {

numFiles = in.readLong () ;
} else {
numFiles = in.readInt () ;

}

this.layoutVersion

imgVersion;
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if (imgVersion <= -12) {
long genstamp = in.readLong() ;
fsNamesys.setGenerationStamp (genstamp) ;
}
needToSave = (imgVersion != FSConstants.LAYOUT VERSION) ;
// read file info
short replication = fsNamesys.getDefaultReplication() ;
LOG.info ("Number of files = " + numFiles);

String path;

String parentPath = "";
INodeDirectory parentINode = fsDir.rootDir;
for (long 1 = 0; i < numFiles; i++) {

long modificationTime = 0;

long atime = 0;

long blockSize = 0;

path = readString(in) ;

replication = in.readShort ()

replication = editLog.adjustReplication (replication) ;
modificationTime = in.readLong() ;

if (imgVersion <= -17) {

atime = in.readLong() ;

if (imgVersion <= -8) {

blockSize = in.readLong() ;
}
int numBlocks = in.readInt();
Block blocks[] = null;

// for older versions, a blocklist of size 0
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if ((-9 <= imgVersion && numBlocks > 0) ||
(imgVersion < -9 && numBlocks >= 0)) {

blocks = new Block[numBlocks];

for (int j = 0; j < numBlocks; j++) {
blocks[]j] = new Block();
if (-14 < imgVersion) {
blocks[j].set (in.readLong (), in.readLong(),

GenerationStamp.GRANDFATHER GENERATION STAMP) ;

} else {

blocks[]j] .readFields (in) ;

}
if (-8 <= imgVersion && blockSize == 0) {
if (numBlocks > 1) {
blockSize = blocks[0].getNumBytes () ;
} else {
long first = ((numBlocks == 1) ? blocks[0].getNumBytes(): 0);

blockSize = Math.max (fsNamesys.getDefaultBlockSize (), first);
}

long nsQuota = -1L;
if (imgVersion <= -16 && blocks == null && numBlocks == -1) {
nsQuota = in.readLong() ;
long dsQuota = -1L;
if (imgVersion <= -18 && blocks == null && numBlocks == -1) {
dsQuota = in.readLong() ;

}

// Read the symlink only when the node is a symlink

String symlink = "";
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symlink = Text.readString (in) ;
}
PermissionStatus permissions =
fsNamesys.getUpgradePermission () ;
if (imgVersion <= -11) {
permissions = PermissionStatus.read(in);
}
if (path.length() == 0) {
// it 1s the root
// update the root's attributes
if (nsQuota !'= -1 || dsQuota != -1) {
fsDir.rootDir.setQuota (nsQuota, dsQuota);
}
fsDir.rootDir.setModificationTime (modificationTime) ;
fsDir.rootDir.setPermissionStatus (permissions) ;
continue;
}
// check if the new inode belongs to the same parent
if (!isParent (path, parentPath)) {
parentINode = null;
parentPath = getParent (path) ;
}
// add new inode
parentINode =
fsDir.addToParent (path, parentINode,permissions,
blocks,symlink, replication,modificationTime, atime,
nsQuota, dsQuota,
blockSize) ;

} // for end
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this.loadDatanodes (imgVersion, in);
// load Files Under Construction
this.loadFilesUnderConstruction (imgVersion, in, fsNamesys)
this.loadSecretManagerState (imgVersion, in, fsNamesys) ;

} finally {

in.close () ;

Emy
Backup Node #6535 e HdR PR A7 BIRERL,  FFAIEEF ) Edits. ACASHE
ERY
Backup Node ##& 7522, 8L http FA%5 F1 )51 Fsimage, Name Node 1%
Fsimage, ¥4 N FSImage.ckpt, WIRRAEAE A Hx R o R NameNode
FECE T & H K, WIS bR, BARSERWS, YRR s 225 50 1 SR T 36
I3 HYE AL .
(1) Backup Node ifi %/l NameNode A A&k, HARSHLE Backup Node 1)

uploadCheckpoint iij H TransferFsImage.getFileClient 5 NameNode & /.
Rz, 1K getimage servlet, Jf& AZ ¥ putimage=1.
(2) NameNode Wi i#sK, [ Backup Node & F#io ik, HAKSCH &
NameNode [#] httpsServer Wi Ni§ =K, iZ1T getimage 1) servlet Getlmage
Srvlet, iRt AZSE N putimage, i24T TransferFsImage [1) getFile
Client 55 BackupNode # Zi%E#H:, 15K getimage servlet, & NS4
getimage, AR J5 S54RI

(3) Backup Node &%k}, HARSZHL R Backup Node [ httpServer i3 i
3K, JHH getimage 1) servlet GetimageServlet, GetlmageServlet X 2%
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WEATHENT, #3502 getimage, [KILIZAT TransferFsImage ) getFileServer
PRIAL, BEHUASH Y Fsimage SCF, 285 5 outstream Jf /% %] NameNode

(4) NameNode W ORAE AT 24540 H s o HARSEIL 2 NameNode K A
W WK $ P 5 N getFsImageNameCheckpoint JiT iy % 1 H =%,
getFsImageNameCheckpoint 2 MIAFTA K400 H 3%, H¥ 24
M FSImage.ckpt. tHt/21i, NameNode 7 #4 FSImage {15, &4
FCEIK FSImage KK H A& H s, 298755 NI A7 7] BEAS
B, (HEEA KRR, KRS NP4 0 FSImage.ckpt, 15 221
T rh Ay AR SCHE 4% K F T Checkpoint BTAER H 3%, AR5 HEATHH R Pk

LRZIL (P
FRT

Backup Node RPC i H| NameNode /] endCheckpoint /5%, NameNode ¥ T i

%4 Hk NI edits.new H A4 4 edits, # FSImage.ckpt H iy 444 FSImage, JfH
JE I 2 edits.

package org.apache.hadoop.hdfs.server.namenode;
NameNode. java

public void endCheckpoint (NamenodeRegistration

registration,CheckpointSignature sig) throws IOException {

verifyRequest (registration) ;
if (!isRole (NamenodeRole.ACTIVE) )

throw new IOException ("Only an ACTIVE node can invoke

endCheckpoint.") ;

102

namesystem.endCheckpoint (registration, sig);
}
package org.apache.hadoop.hdfs.server.namenode;
FSNamesystem. java

synchronized void endCheckpoint (NamenodeRegistration registration,
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LOG.info ("End checkpoint for " + registration.getAddress()):;
getFSImage () .endCheckpoint (sig, registration.getRole());

}

package org.apache.hadoop.hdfs.server.namenode;

FSImage. java
void endCheckpoint (CheckpointSignature sig, NamenodeRole remoteNNRole)
throws IOException {
sig.validateStorageInfo (this) ;
boolean renewCheckpointTime =
remoteNNRole.equals (NamenodeRole.CHECKPOINT) ;
rollFSImage (renewCheckpointTime) ;
}
void rollFSImage () throws IOException {
rollFSImage (true) ;

}

void rollFSImage (boolean renewCheckpointTime) throws IOException {

/RS
if (ckptstate != CheckpointStates.UPLOAD DONE
&& ! (ckptState == CheckpointStates.ROLLED EDITS

&& getNumStorageDirs (NameNodeDirType.IMAGE) == 0)) {
throw new IOException ("Cannot roll fsImage before rolling edits log.");

}
// W0y H %, B FSImage.ckpt A2 BAFAE

dirIterator (NameNodeDirType.IMAGE) ;
it.hasNext ();) {

StorageDirectory sd = it.next();

if (!ckpt.exists()) {

throw new IOException ("Checkpoint file " + ckpt +" does not exist");
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}

[/ IBPIfAE S H 3, K edits.new TEMHAN edits A, FFEE 2 M
editLog.purgeEditLog () ;

LOG.debug ("rollFSImage after purgeEditLog: storagelList=" +

listStorageDirectories()) ;

// WHAEESAS H3E, ¥ FSImage.ckpt WA EAM 4N FSImage

resetVersion (renewCheckpointTime) ;

}
package org.apache.hadoop.hdfs.server.namenode;

FSEditLog. java
synchronized void purgeEditLog() throws IOException {
waitForSyncToFinish () ;
revertFileStreams (
Storage.STORAGE DIR CURRENT + "/ o+
NameNodeFile.EDITS NEW.getName ()) ;

}

synchronized void revertFileStreams (String source) throws IOException ({
// WPIFTE I BEdit 476G B A R
while (itE.hasNext () && itD.hasNext()) {
EditLogOutputStream eStream = itE.next();
StorageDirectory sd = itD.next();
try {
/7 Rk I R

closeStream(eStream) ;

File editFile = getEditFile (sd);
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File prevEditFile = new File(sd.getRoot (), source);
if (prevEditFile.exists ()) {
if (!prevEditFile.renameTo (editFile)) {

if (!editFile.delete ()

|| !'prevEditFile.renameTo (editFile)) {

throw new IOException ("Rename failed for " +

sd.getRoot ()) ;

}
// FTIEE R S AR
eStream = new EditLogFileOutputStream(editFile,
sizeOutputFlushBuffer) ;

/ /AR RO A B

itE.replace (eStream) ;

} catch (IOException e) {

processIOError (errorStreams, true);

}

package org.apache.hadoop.hdfs.server.namenode;

FSImage. java
void renameCheckpoint () {
ArrayList<StorageDirectory> al = null;

// WA FSImage 4246 H3t, ¥ FSImage.ckpt HEAyH4 A FSImage
dirIterator (NameNodeDirType.IMAGE) ;

StorageDirectory sd = it.next();
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File ckpt = getImageFile(sd, NameNodeFile.IMAGE NEW) ;
File curFile = getImageFile (sd, NameNodeFile.IMAGE) ;
if (!ckpt.renameTo (curFile)) {

if (!curFile.delete() || !ckpt.renameTo (curFile)) {

LOG.warn ("renaming " + ckpt.getAbsolutePath() + " to " +

if(al == null) al = new ArrayList<StorageDirectory> (1);
al.add (sd) ;
}
}
if(al != null) processIOError (al, true);

}
Et¥
Backup Node ¥ journal spool (¥ HZ& &I 2N 17, Jf455% journal spool.

(1) Eear#k Edits 144 H % R jspool H g edits.new & 5A474E, 1%
FE4E, WK edits.new H AR BN /AT A IF, F64 journal spool
[FIRAE N wait, )5, TS journal writer 4 FH 2

(2) 1 ki FSEdit [¥) revertFileStreams, %M K481 edits.new ¥4
i, ¥ jspool/edits.new iy 444 current/edits XA, BP455 journal
spool, GIEEHTRH HH g edits SCIF, JE2E) HARIL RS A edits 3L
f}, revertFileStreams X J| T synchronized %% 7, FSEdit LA
synchronized &Ml HEERAER S HZE, A RRIEHES AP —
FME, BEAh, ¥ jspool/edits.new FEANA4, FILAARGT BN 1 IREEA
jspool/edits.new Ji7 £ M FIiX — B B N 5 H &R 3x K

(3) HiJri» ¥ journal spool [FPIRAE N off, JFMLEE T <545 1) journal writer.
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package org.apache.hadoop.hdfs.server.namenode;
BackupStorage. java
void convergedournalSpool () throws IOException {
Iterator<StorageDirectory> itEdits =
dirIterator (NameNodeDirType.EDITS) ;
if (! itEdits.hasNext())
throw new IOException ("Could not locate checkpoint directories");
StorageDirectory sdEdits = itEdits.next () ;
int numEdits = 0;
File jSpoolFile = getJSpoolFile (sdEdits) ;
long startTime = FSNamesystem.now () ;
if (jSpoolFile.exists ()) {
// M# edits.new
EditLogFileInputStream edits = new
EditLogFileInputStream(jSpoolFile) ;
DatalnputStream in = edits.getDatalnputStream() ;
numEdits += editlLog.loadFSEdits (in, false);
// first time reached the end of spool
jsState = JSpoolState.WAIT;
numEdits += editLog.loadEditRecords (getLayoutVersion (), in, true);
getFSNamesystem () .dir.updateCountForINodeWithQuota () ;
edits.close();
}
// rename spool edits.new to edits making it in sync with the active node
// subsequent journal records will go directly to edits
editLog.revertFileStreams (STORAGE JSPOOL DIR + "/" +
STORAGE JSPOOL_FILE) ;
// write version file

resetVersion (false) ;
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synchronized (this) {
jsState = JSpoolState.OFF;
notifyAll ();

}
// ¥ lastcheckpoint.tmp HXFE# % N previous.checkpoint

moveLastCheckpoint (sd) ;

}

package org.apache.hadoop.hdfs.server.namenode;

FSEditLog. java

synchronized void revertFileStreams (String source) throws IOException{
waitForSyncToFinish () ;
assert getNumEditStreams () >= getNumEditsDirs ()

"Inconsistent number of streams";
ArrayList<EditLogOutputStream> errorStreams = null;
EditStreamIterator itE =

(EditStreamIterator)getOutputStreamIterator (JournalType.FILE) ;
Iterator<StorageDirectory> itD =

fsimage.dirIterator (NameNodeDirType.EDITS) ;
while (itE.hasNext () && itD.hasNext()) {

EditLogOutputStream eStream = itE.next () ;

StorageDirectory sd = itD.next();

if (!eStream.getName () .startsWith (sd.getRoot () .getPath()))

throw new IOException ("Inconsistent order of edit streams: " +
eStream + " does not start with " + sd.getRoot () .getPath()):;
try {

// close old stream

// rename edits.new to edits
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File editFile = getEditFile(sd);
File prevEditFile = new File(sd.getRoot (), source);
if (prevEditFile.exists ()) {

if (!prevEditFile.renameTo (editFile)) {

// open new stream

eStream = new EditLogFileOutputStream(editFile,
sizeOutputFlushBuffer) ;

// replace by the new stream

itE.replace (eStream) ;

} catch (IOException e) {

processIOError (errorStreams, true);

)
3.1.4 FTEHEFEIEE

Hadoop 7o Hdl 13 75 2 LA & HDFS (1) H S WL Z A5 AR UE T 7o s 1
nJAEPE:

= G, i DARCE 2N % 445, NameNode ££ 58 H & 8031 T doCheckpoint
R, SR B SO R A B T L E A 0 H o, IXFE R SEAN %
D BRATN N B AE At A DR ), AN 25 B HDFS W) Jeid 1A%

o HUON TR AT EARAE R o E A SO, AANE AN R, Vs )R
o R B T R AT AR B, R R, AR S A I I R A
BB R SR IES,  IXAE AT LA A DRAUE A& 3 el R v H I e 5 1
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HE RS 5 g A i B A ) 1 R A
EE WREBAFFERARABRELELEDN, FFEEAN L ARERE,
o JbAh, R T Z R PR ST A G T T FE M, 9] An7E Checkpoint
PRAF OB, B AN RS LAY B, 3 I AN [R] ) SO 44 R b T 2 i
PP AR PARES s Al R MU E AT I R AE T ] R
3.1.5 FTHEIE—FIEHE

Hadoop MJCHdE #1427 2 LA HDFS (1) H S HLHI A Z AN 7 THARAIE T JC 8k 1)
— 8k

= G NameNode Ji s, XfAEAS#0r H o2 S H 3 Mool
AR IR AR TR A, W DR T SO IRPIRAS 1 — 2o, SRR
BT TS IR A AF, IXFERT LA IR HDFS PR S Ja — ISR H]
ARSI — 2eb s

= LUK THI SRR R R AR, ) DR R 1E R I R ) B
= AN, BT R R R SN 2

3.2 f{EHiRAA

Hadoop ek £ 43 I a7 ¥, #F hdfs-default.xml FP 4 BRIA K C &£ 0,
FAi7~. dfs.namenode.name.dir H KA 'S Fsimage K410 842, BARmIAH <, 7 #t
1747 b, dfs.namenode.edits.dir HRIC & H &30 Edits &0 4%, BgAmIA«, 7
BEAT oy B o AEAE I, AT LU hdfs-defaultxml FFER DA M6 B B 3%k T A2 ) 2
hdfs-site.xml BEATAHR (PGS, FERCE N HEACEW AR, —AhAERE, 5
— AN R4S, W1 NFS L% 1e,
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Hadoop #7035 & L8 % 5 Secondary NameNode, Checkpoint Node 3%

w5
BackupNode £&-1%F , EE45= T PHF@MNEB.

<property>
<name>dfs.namenode.name.dir</name>

<value>Mt# FSImage K& EssE, Hv, "BHTHBE </value>

should store the name table(fsimage). If this is a
comma-delimited list
of directories then the name table is replicated in all of the
directories, for redundancy.
</description>
</property>
<property>
<name>dfs.namenode.edits.dir</name>
<value>liE Edits M&MEKAE, M, "HEITHk</value>
<description>Determines where on the local filesystem the DFS name node
should store the transaction (edits) file. If this is a
comma-delimited list

of directories then the transaction file is replicated in all of the

</description>

</property>
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4 Hadoop  Backup Node

Hadoop &9 Backup Node 7 % #9354 B 472 % HDFS 424 NameNode #9447 &,
RV RSV BT R), 22 e) RIRIER: @R EAAH], £ Backup Node 7 .5 F
R f—4r5 NameNode T2 —3 49N A4c%, T EH %4 NameNode T iE4RABEIR S0, 4
% B Bk, AR



% < A 6 HDFS

Hadoop 4 X XA & Uik B 5 3%,
4.1 Backup Node #fif

Backup Node H A4 TH R, 2 FF & iT4l, Backup Node #7542 3
AN B, AR 2y NameNode (#4815 55

1M

4 Secondary Name Node. 5¢H FEIhfe 2. & W4 72 Moo Eds N4
FHIHR RIS . T Hg 9318 NameNode # H &R/, BREILEB GG .
Y B Backup Node FXZ h) Checkpoint Node.

E2ME

ik Checkpoint node [¥) Checkpoint HL, 7 Backup Node ) 77 R-FE 4>
HI NameNode JoHi#is 584 — SN HAER, ool kAR, NameNode 47 A2
B4, LI Backup Node W ELEAH (15 MBHZIE1T Checkpoint, JE7 M
NameNode #E1T N B Backup Node #i#}2 & Backup Node.

Backup Node #H%] T Checkpoint Node L3447 1 i :

B 462 Checkpoint MIRCHENE Ry, H UGS oEdE FID B, kI DLORIE S
FORTIM e s — 2.
JE )& @ 69 &2 P, Backup Node ;248 7 3L _E£ #9 Backup Node, ™1 % 2 M- #) Backup
Node N|27£80 % “% 2 Mr#X Backup Node” .
£ 3L

X5 2 BrB Backup Node HIZhReEATY €, i BE¥ 7 NameNode JoVkIEH
k%5 )5, 7% NameNode A TAE, XHAMER RS . LB B Backup Node &
2} Standby Node.

B AT Hadoop #9 0.21.0 A AR T2 FIT Lik % 1. 2 AN K.

[1] https://issues.apache.org/jira/secure/attachment/12400631/StreamEditsToBN.pdf
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411 RGEHRN

i F Backup Node (1) HDFS R G411 4.1 iR, 516581 HDFS AN[H 12
Hahn 7 —AN9 5546 4 Backup Node.

J& B Al CheckPoint <

i ¥

1 U AR

Namel‘ﬂod

E-IR

DataNode [ijNameNode
S ok SR
block (P FH5 L

NameNode i i BackupNode i it

TELLE

DataNode0 DataNodel DataNode2 DataNode3d DataNode4 DataNodeb
Kl 4.1 1§/ Backup Node [f] HDFS % Z: 444 ]

A H 57 A /) SEBL S G, Backup Node WJ Fit & ¥ 9 B £ 4 4 i 47 -
Checkpoint Node 2¢%5 2 [ Bt i) Backup Node, H Hiit A3 #F Standby Node. I4h,
i Backup Node SEF5 41 53 oA I FF AL A7,  RIEYE NameNode 1] DUA T
SR ARAE TCEHE ST I A4 T

412 EREM

AN[FIY Be i) Backup Node F AT AR IR, PRIIAE FH 7 AN S AR R] o 5 i)k
¥i: Checkpoint Node 5% 2 [ B Backup Node &4 #1772, 24 NameNode ik
B ARSS I, 752 H ) Backup Node KWKk M%:; 5 2 BBt Backup Node H 12X
HET Checkpoint (58I /72, 5 Checkpoint Node #Lt, & HALLFJLAME S :
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= SEIF . B YR T Checkpoint Node f£547 — 250k 1) .
= HBENASHH, ATEFZEM NameNode F R B840

» NameNode "] UG A7Mifi, M4 T Checkpoint Node 752818 ik NFS #4776

Hda £ 11 0] @t
= 35 3 B Standby Node CL &S IhRE, A EAZEVIH, RE ARSI ]
Sy
413 MBS

Backup Node FIYLHR S7EEE 1 3 b AT TANE0 0T, 1 i Ay T 32E47 1
BRI

T MALEIA &, % Backup Node 1 = Bii1%l], Backup Node AJ SZH 44
oI5 DTV €7 N2 S e W D Pl TR S W WY | NN RE A /= [ = |
&, Backup Node Ff AN} o —FlocHdi (B B WLGHE D flbvag, DR R 2 ik
DR G, M B 545 R Data Nodes ERiZAE RS, A BEIEH LIRS .

LA Face Book (&Lt A, MBAIMERERAEAE T 1.5 A3, Inadess v asn o
Kol A FEAF P B WU AT B LR PANB BUS B AR S K I [0 KBRS AE 20 738k /e
Ai, HEAMSE, Pk, Backup Node [FIPK S I R] Ak SR IR B .

B AT E I HF LR A, Hadoop 493k #TMA ¥ Backup Node 7 724X
Secondary Node, f21i% {4952 B 77 94X5iL & I Warm Standby ( B4R 47 L
4.2.4 P EinAk] ) , B, BT Backup Node 523l HDFS 49 HA i & —#F 4
Hoy X, XAAEAEILE A6 £5E.

4.2 BITHLEI R
HH AT RIS IA AT %1, Checkpoint Node 1T HLi#iI A1 Secondary Node AHALL,

Secondary Node 23 € 11 )\ NameNode "~ & B S E, RGN AFP &I,
PRI B S, JF K 4% %] NameNode. NameNode 4345 [ & S i 5 7 £
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dfs.namenode.name.dir fic & [¥) H 3% o
T2 2 BB Backup Node 1 &, NameNode 2:¥fiF Mt K [#) Backup Node
WAL —NEERT S, LARAE R 7 A7 6 H &
AT S A ACS ATV 04, AUNHAR, B BANILIT IR . fE1R R 1)
R, BRSSO, G E Y, AT IX L s LRI )
R,

KAVEA 4 R ARR A A 0.21.0, Backup Node #94%48 £ &4 F 4= T B

hadoop-0.21.0/hdfs/src/java/org/apache/hadoop/hdfs/server/namenode.

Backup Node #HC [ 3C44-F -

= BackupNode.java = NameNode.java

=  BackupStorage.java = EditLogBackuplnputStream.java
= Checkpointer.java = EditLogBackupOutputStream.java
»  CheckpointSignature.java CIRERREE

421 Bahiiig
Backup Node Ji 2L a0 T
(1) BlgtwIinte
(2) #&F (Handshake)
(3) NameNode ¥I4H1L
(4) 7FM (Registration)

(5) Baha a4, &EIE Checkpoint £ 2 £
1. GIEVIIEK

Backup Node =% 1% BackupNode 5231, BackupNode 7 NameNode 1735,
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Backup Node [1] )3 3l fl NameNode [ /8 82— A1, Main bR 5210 A S I,
IR NIZEL, PoE QIS FR ARG SEL.

Backup Node <3 {EAIE B AT HEATHIERA, WIEAA T 258 DA BR, a2
FAGHHEIAM): #8F. NameNode #J4Htk . M AT 8) Checkpoint Ji5 & 262

N FRAIR S M T AR A B AR
Backup Node 1]z A [,

NameNode. java

public static void main (String argv([]) throws Exception {

try {

} catch (Throwable e) {

FRIEAS 5] (K 505 N S BB AN ) NameNode %1%,  H12u1 FAUAS A] 41 BACKUP.
CHECKPOINT FJ 5322 [i]—2% Backup Node.

NameNode. java

public static NameNode createNameNode (String argv([], Configuration conf)

throws IOException {

switch (startOpt) {

case FORMAT:

boolean aborted = format (conf, true);

System.exit (aborted ? 1 : 0);
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case FINALIZE:
aborted = finalize (conf,
System.exit (aborted ? 1
return null;
case BACKUP:
case CHECKPOINT:
return new BackupNode (conf,

default:

return new NameNode (conf) ;

7% Backup Node 4k7k |1 NameNode.

BackupNode. java

true);

0);

4 Hadoop Backup Node

// avoid javac warning

startOpt.toNodeRole () ) ;

public class BackupNode extends NameNode {

7% BackupNode 43 e %k, i H QR HIMIIE ik

BackupNode. java

BackupNode (Configuration conf, NamenodeRole role)

// X}7F Checkpoint Node Ml Backup Node 43 EAMRIEN role

4225 NameNode 38 7.

NameNode. java

protected NameNode (Configuration

conf,

NamenodeRole role)

throws IOException {
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this.role = role;
try {
initialize (conf) ;

} catch (IOException e) {

2% BackupNode "IEE (override) [ %2 NameNode [ initialize 7572,
initialize "' #H A7 PYAN T ZD K

(1) #&F (handshake)
(2) NameNode #J#H1k
(3) M (registration)
(4) Ji3)) Checkpoint Zkf#

NameNode . java

protected void initialize (Configuration conf) throws IOException {

NamespaceInfo nsInfo = handshake (conf) ;

super.initialize (conf) ;

registerWith (nsInfo);
runCheckpointDaemon (conf) ;

}
2. Handshake

Handshake 1) = 2 I §¢ /& 7E Backup Node | #3755 NameNode 13815 ML (£
# RPC i 1) Proxy) , % Backup Node [f/1ii B fl NameNode I /1455 ST 5 AIE,
HARUREEL T, B4 GRS:m T,

Backup Node ifiif NameNode [¥] RPC I F, 351X NameNode ) Namespacelnfo
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{5 ., Namespacelnfo 15 S f&: T - T-H1 Backup Node ) A 515 BHEATIAIE . LS,
[F) I A R Jia B2 R L S8

Namespacelnfo {447 Build Version il Layout Version. Handshake %= Z4651F (1)
J& NameNode 5 Backup Node X{J5f¥) Build BUAS 7535, ik & Ui iX ML 2
M RN, LLAR H Layout IARAZE S —3. XI& M KHIJ7 TR Backup
Node BT UE, L ERT, EENILARK J7THIXT Backup Node AT 1IE

Handshake /7% RPC /1] NameNode f#J4% 11, 3KH{ Namespacelnfo, %I
FORIR I, F R — BN TRl S, FOF R, SR J5 7 A H A T 56 E

BackupNode. java
private NamespaceInfo handshake (Configuration conf) throws IOException ({

// 5 name node @IIEE, 3K18 name node A RPC M proxy

this.namenode = (NamenodeProtocol) RPC.waitForProxy (NamenodePro
tocol.class,
NamenodeProtocol.versionID, nnAddress, conf);
// it RPC M name-node 3KH{ version Ml id info
NamespaceInfo nsInfo = null;
while (!isStopRequested()) {
try {
nsInfo = handshake (namenode) ;
break;

} catch(SocketTimeoutException e) {

return nsInfo;

}

handshake &' RPC i | NameNode ' [f] versionRequest J7 ik, 3K
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Namespacelnfo, % Build Version /! Layout Version #£47 % 1IF

BackupNode. java
private static NamespaceInfo handshake (NamenodeProtocol namenode)
throws IOException, SocketTimeoutException ({

NamespaceInfo nsInfo;

nsInfo = namenode.versionRequest () ;

// WHE build version HAMPIA—E, WHIH FH

if( ! nsInfo.getBuildVersion () .equals( Storage.getBuildVersion())) {
throw new IOException (errorMsg) ;

}

// MR layout verison A—EL, NJEH

assert FSConstants.LAYOUT VERSION == nsInfo.getLayoutVersion ()
"Active and backup node layout versions must be the same. Expected: "
+ FSConstants.LAYOUT VERSION + " actual "+

nsInfo.getLayoutVersion () ;

return nsInfo;

NameNode "'[f] versionRequest 5%

NameNode. java

public NamespaceInfo versionRequest () throws IOException {
/ /i namesystem ] getNamespaceInfo ik
//namesystem & LG NameNode B[] initialize HVkHPEIE,
//7&—A> FSNamesystem 2K, HAKGIZKEE loadNamesystem (conf)

return namesystem.getNamespaceInfo () ;

FSNamesystem H1[] getNamespacelnfo /7741, iR[7] Namespacelnfo: fuf%
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NamespacelD. CTime L Version {5 /8. CTime 45 X RGUIRA K B[],
EAEF Cupgrade) F) R 58T

FSNameSystem. java
NamespaceInfo getNamespaceInfo () {
return new NamespacelInfo (dir.fsImage.getNamespaceID(),
dir.fsImage.getCTime (),
getDistributedUpgradeVersion()) ;

}

3. Initialize

Handshake % iFJ%2) 5, Backup Node 2152517 initialize /77 . initialize
WO 7770/ loadNamesystem . Backup Node 5 (override) T loadNamesystem
7k, Bk, SERRVEA AL Backup Node (1) loadNamesystem /77%. 7 NameNode
[ loadNamesystem 77724, NameNode 23 M3 N2 8l 2 N A7, 111 Backup Node
f’) loadNamesystem JFAMMETCE I BN A7 FARD AT

handshake $W475¢)5, #: N K IHH A2 NameNode [ initialize 7775,

NameNode. java
protected void initialize (Configuration conf) throws IOException {

Backup Node F'5 (override) T 522 NameNode [) loadNamesystem /5 7%,
AN Z AEAE T FSNamesystem F44) it o6 %0

BackupNode. java
protected void loadNamesystem (Configuration conf) throws IOException ({

BackupStorage bnImage = new BackupStorage () ;
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Hadoop o~ XXM % 4o ik B 5= 3%
this.namesystem = new FSNamesystem(conf, bnImage) ;
bnImage.recoverCreateRead (FSNamesystem.getNamespaceDirs (conf),

FSNamesystem.getNamespaceEditsDirs (conf)) ;

}
NameNode. java
protected void loadNamesystem (Configuration conf) throws IOException ({

this.namesystem = new FSNamesystem (conf) ;

FSNamesystem K 4 7 LA ZEH 3R

= YEH T S block FIE LG OC R
= % block IS

*  block 5 ARG KR

= 45 block FIZEMIMET KR,

= Sl heartbeat 751 LRU cache.

FSNamesystem. java
FSNamesystem (Configuration conf, BackupStorage bnImage) throws
IOException {
try {
//Backup Node FHN initialize KIS
initialize (conf, bnImage);
} catch (IOException e) {

FSNamesystem (Configuration conf) throws IOException {

try {
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initialize (conf, null);

} catch (IOException e) {

private void initialize(Configuration conf, FSImage fsImage)
throws IOException {
if (fsImage == null) {
// NameNode FHUTHEE FSDirectory i oififit ARG H SR,
/ /B YES ST RS 4 75 )
this.dir = new FSDirectory(this, conf);
StartupOption startOpt = NameNode.getStartupOption (conf) ;
[/ IETEEHR I A I, TR A EER
this.dir.loadFSImage (getNamespaceDirs (conf),
getNamespaceEditsDirs (conf), startOpt);
} else {

// Backup Node MHI#UATH4E

NameNode i#/H] loadFSImage, ¥ ready #ri&i: 1 Backup Node ANifiH
loadFSImage, [Nt ready AHI4H1H false. ready bra&dEdE BEEL, V52 % P ik 3C
1*[%?7’73{?’ %B%;g*ﬁﬁ ready fﬁ, /D\ﬁﬁ{ ready:true, jﬂfﬁl@ﬁéﬂf?{?{ﬁéh, lﬂﬁ;
Backup Node F: ready=true 2 i, #8ICVANA N2/ B 1 541 o
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FSDirectory. java
void loadFSImage (Collection<URI> dataDirs, Collection<URI> editsDirs,
StartupOption startOpt) throws IOException {
try {
/) EFEFN FSImage Al Edits MEREINAE, BIFERAAFEE
if (fsImage.recoverTransitionRead (dataDirs, editsDirs, startOpt)) {

fsImage.saveNamespace (true) ;

} catch (IOException e) {

synchronized (this) {

// WHE ready bri&

}

4. Register

Backup Node [i1] NameNode yEM 2R, 525550 UEX s ) NameSpacelD J& 75
SE R B WA, IR, RS WKL RPC R
NameNode [f) register # 11, Jfft A A BHIRENH BL FEMHG B4 rpcAddress.
httpAddress. FSImage. Role. CheckpointTime %%

NameNode H#fit AM¥) Backup Node 1M ST HIK, H2f fLiF1% Backup
Node B THEME, WfCRATATEHEER K AT —/ME 3011 Backup Node 1E/H/E NameNode I

MG, 45 NameNode F3F M5 B, Backup Node &R fFi%fF &, H
RS dIPUEERSY (1
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Backup Node ifiif RPC ] NameNode [f] register /7%, [1] NameNode #1T
VM, [FINERAT NameNode B 5 7 MHE B

BackupNode. java
// NS HUE handshake B 3RIUP) nsInfo
private void registerWith (NamespaceInfo nsInfo) throws IOException ({

// 1. BAEAHEE K namespaceID fl NameNode [ namespaceID, MWIHRA—, Bl 4

// 2. N

setRegistration () ;

NamenodeRegistration nnReg = null;

while (!isStopRequested()) {

try {

// NameNode RPC ¥iH]
nnReg = namenode.register (getRegistration()) ;
break;

} catch(SocketTimeoutException e) {

nnRpcAddress = nnReg.getAddress () ;
}
// 7FF4 Backup Node iV HE B
NamenodeRegistration setRegistration() {
nodeRegistration = new
NamenodeRegistration (getHostPortString (rpcAddress),

getHostPortString (httpAddress), getFSImage (), getRole(),
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return nodeRegistration;
}
NamenodeRegistration getRegistration () {

return nodeRegistration;

NameNode register J57%i&[F| NameNode [ % ) NamenodeRegistration 1 5.

NameNode. java
public NamenodeRegistration register (NamenodeRegistration registration)
throws IOException ({
verifyVersion (registration.getVersion())
namesystem.registerBackupNode (registration) ;

return setRegistration();

NameNode X[yEMHE BHEATIAE, #2215 RVrEMt.

FSNamesystem. java
synchronized void registerBackupNode (NamenodeRegistration registration)
throws IOException {

// Q&ﬁFBackupNode W]NamespaceID 5 NameNode W]NamespaceID
[/ PR

// Ff% Backup Node AR, e &7 RVFTM
boolean regAllowed =
getEditLog () .checkBackupRegistration (registration) ;
if (!'regAllowed)

throw new IOException ("Registration is not allowed. " +
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FSEditLog getEditLog () {
return getFSImage () .getEditLog () ;
}
FSImage getFSImage () {
return dir.fsImage;
}
FSImage.java
public FSEditLog getEditLog () {

return editlLog;

FSEditLog [1J checkBackupRegistration /52,

FSEditLog. java
synchronized boolean checkBackupRegistration (NamenodeRegistration
registration) {
// KRB BACKUP A [t H &R
Iterator<EditLogOutputStream> it =
getOutputStreamIterator (JournalType.BACKUP) ;
// WMRBEAHHR, U regAllowed=true
boolean regAllowed = !it.hasNext () ;
NamenodeRegistration backupNode = null;
ArrayList<EditLogOutputStream> errorStreams = null;
while (it.hasNext ()) {
// WRA EditLog Hthift, WHIWHZA LA VK Backup Node MNEMHKIZ AR
EditLogBackupOutputStream eStream =
(EditLogBackupOutputStream) it.next () ;
backupNode = eStream.getRegistration() ;

if (backupNode.getAddress () .equals (registration.getAddress()) &é&

// WHRREFR—A, N regallowed = true
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regAllowed = true; // same node re-registers
break;

}

if (!eStream.isAlive()) {

// MR EditLog #rH AT N Backup Node ANFAFLE, regAllowed = true
if (errorStreams == null)
errorStreams = new ArrayList<EditLogOutputStream> (1) ;

errorStreams.add (eStream) ;

regAllowed = true; // previous backup node failed

}

// MR backupNode F27E H & BACKUP, WIHRAEIE

assert backupNode == null || backupNode.isRole (NamenodeRole.BACKUP)
"Not a backup node corresponds to a backup stream";
processIOError (errorStreams, true);

// BHRAMEAE, R[E] true

// i RATAE HAZS S .09 Backup Node FEM 2[R —A4, J2M true

// R AT Hazg R ) Backup Node AFTE, 1R[H] true

// FAbfEOL, BF false

return regAllowed;

}

5. Checkpoint f5&%12

HHY)JG, Backup Node £HZI—NE G4, €T TH T Checkpoint,
Checkpoint Nodefl1%f 2 B Bt f¥] Backup Node #f /&l b iZ 26 F£ 52 Checkpoint 1],
HES BPATHIE RN A 25 . R M e — NG, 5 5 e d—k, H¥
YT AP B2k Checkpoint ¥ TRLE I 5 43081, 580 Edits 1K /NE S B fH,
4% Checkpoint 1F-4% .

BEIK Checkpoint AE55 AT LU LA BR
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(1) 7& NameNode [Hf4T Checkpoint H4GUE T4E, WiHKr Backup Node [
FSImage /& i 145, W% 454 Checkpoint (14514, NI{E NameNode 31T
FOCHIUHER TAE, aife HERAF BT, SUADHH Edits STIF, H H 5
WHEDEE AL, BT H SO A, BRREIR A8 O T AR A K
Checkpoint) .

(2) Backup Node MR¥FELUEL RUEATH N ZN1E, WIR AAVF Checkpoint, X
Checkpoint Node Ml i 5 A NameNode " 57 1) FSImage 3 {1 Al Edits 3CfF,
XF T2 2 B BUif) Backup Node, DUz HR 4 5631k 25 1] ) &5 SR A 3 ) o0 it
AT, Wik, ¥ NameNode F#iHf) FSImage CFF1 Edits
Ak

(3) fENAFH A =80 oodls, XIT Checkpoint Node >Kuit, #5%5E MAH
WAL M FSImage SCAFFN Edits S, FREEAT &I, %) 156 2 B Bt ¥) Backup
Node, WIEHAEANFHATE I, BIMBEEE.

(4) W5 I 5 I oo Eods far s BIREA .

(5) WRTHFE bAL, WA IR G cEdE F4L3] NameNode, ¥ J5k 1) o
Ao FAASEIL LT R ARAS 734 o

BackupNode ff] runCheckpointDaemon 777, JH a5 G 2.

BackupNode. java
private void runCheckpointDaemon (Configuration conf) throws IOException ({

checkpointManager = new Checkpointer (conf, this);

}
Checkpointer ] 32k ¢,

Checkpointer. java

public void run() {
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// 1. BEEKER periodMSec K 5 434T

while (shouldRun) {
try {
// WIS RETI AR G — K check point HY[AIHIY periodMSec
// B3 Edits K/ check point WE(E, WHT check point

doCheckpoint () ;
lastCheckpointTime = now;
}
} catch (IOException e) {

} catch (Throwable e) {

try {
// check point 4i)5, KHK periodMsec
Thread.sleep (periodMSec) ;

} catch(InterruptedException ie) {}

}

Checkpointer [f] doCheckpoint /572,

Checkpointer. java
void doCheckpoint () throws IOException {
long startTime = FSNamesystem.now () ;
// Namenode HilE Checkpoint HIZAE, WIHTLL, AR,
// WEIEHT EditLog SCfF, 5 H AR T E W BIHK EditLog U4
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NamenodeCommand cmd =
getNamenode () .startCheckpoint (backupNode.getRegistration()) ;
CheckpointCommand cpCmd = null;
switch (cmd.getAction()) {
case NamenodeProtocol.ACT SHUTDOWN:
shutdown () ;
throw new IOException ("Name-node " + backupNode.nnRpcAddress
+ " requested shutdown.");
case NamenodeProtocol.ACT CHECKPOINT:
cpCmd = (CheckpointCommand) cmd;
break;
default:
throw new IOException ("Unsupported NamenodeCommand:
"+cmd.getAction()) ;
}
// FRBUAI checkpoint HIFRIR sig

assert FSConstants.LAYOUT VERSION == sig.getLayoutVersion ()
"Signature should have current layout version. Expected: "
+ FSConstants.LAYOUT VERSION + " actual "+ sig.getLayoutVersion();
assert !backupNode.isRole (NamenodeRole.CHECKPOINT) | |
cpCmd. isImageObsolete () : "checkpoint node should always download
image.";
backupNode.setCheckpointState (CheckpointStates.UPLOAD START) ;
if (cpCmd.isImageObsolete()) {

// First reset storage on disk and memory state

backupNode.resetNamespace () ;

downloadCheckpoint (sig) ;
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Checkpointer [¥J doCheckpoint 777,

Checkpointer. java

void doCheckpoint () throws IOException {
BackupStorage bnImage = getFSImage () ;
// M# FSTImage. Edits Syl i, HAENAHTE I
bnImage.loadCheckpoint (siqg) ;
sig.validateStorageInfo (bnImage) ;
/ /KB T E R A B A
bnImage.saveCheckpoint () ;

// WMRTFE upload, N TEH upload #| NameNode

uploadCheckpoint (sig) ;
getNamenode () .endCheckpoint (backupNode.getRegistration(), sig);
bnImage.convergedJournalSpool () ;
backupNode.setRegistration(); // keep registration up to date
if (backupNode.isRole (NamenodeRole.CHECKPOINT) )
getFSImage () .getEditLog () .close () ;
LOG.info ("Checkpoint completed in " +

(FSNamesystem.now () — startTime) /1000 + " seconds."+

NameNode [{] startCheckpoint J77%, HISKEuFEIH*) BackupNode 17 J&:
LAYOUT_VERSION. RegistrationID, [f]iit4:iF NameNode H & &4t T ACTIVE
WA
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NameNode. java
public NamenodeCommand startCheckpoint (NamenodeRegistration
registration)
throws IOException ({
// HAE
verifyRequest (registration) ;
if (!isRole (NamenodeRole .ACTIVE) )
throw new IOException ("Only an ACTIVE node can invoke startCheckpoint.") ;
return namesystem.startCheckpoint (registration, setRegistration());
}
public void verifyRequest (NodeRegistration nodeReg) throws IOException {
verifyVersion (nodeReg.getVersion()) ;
if
(!namesystem.getRegistrationID () .equals (nodeReg.getRegistrationID()))
throw new UnregisteredNodeException (nodeRegq) ;
}
public void verifyVersion (int version) throws IOException ({
if (version != LAYOUT VERSION)
throw new IncorrectVersionException (version, "data node");
}
FSNamesystem. java
synchronized NamenodeCommand startCheckpoint (
NamenodeRegistration bnReg, // backup node
NamenodeRegistration nnReg) // active name-node
throws IOException {
LOG.info ("Start checkpoint for " + bnReg.getAddress()) ;
NamenodeCommand cmd = getFSImage () .startCheckpoint (bnReg, nnRegq) ;

getEditLog () .logSync () ;
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NameNode [f] startCheckpoint J5 7423 #|# Backup Node AMiEif5 Y active
name-node 1%, WIERAFHEABLE A T, WSEH Backup Node; 4154 Backup Node
A M4 L active name-node 5% &, WM active name-node B 1515 1%
PF LA R, TIE A B A5 A 0 AT B 5 . XA 0] LU & Backup Node FF1%55 15
4 active name-node 5514 %L, Jf H.LL active name-node &if% A #E. JIWr ks &

NamespacelD F! LayoutVersion.

FSImage.java
NamenodeCommand startCheckpoint (NamenodeRegistration bnReg, // backup
node
NamenodeRegistration nnReg) // active name-node
throws IOException {
String msg = null;
// Verify that checkpoint is allowed
if (bnReg.getNamespaceID() != this.getNamespaceID())
msg = "Name node " + bnReg.getAddress () +
" has incompatible namespace id: " + bnReg.getNamespacelID () +
" expected: " + getNamespaceID() ;
else if (bnReg.isRole (NamenodeRole.ACTIVE))
msg = "Name node " + bnReg.getAddress () +
" role " + bnReg.getRole() + ": checkpoint is not allowed.";
else if (bnReg.getlayoutVersion() < this.getLayoutVersion() ||
(bnReg.getlLayoutVersion () == this.getLayoutVersion () &&
bnReg.getCTime () > this.getCTime()) ||
(bnReg.getLayoutVersion () == this.getLayoutVersion () &&
bnReg.getCTime () == this.getCTime () &&
bnReg.getCheckpointTime () > this.checkpointTime))

// remote node has newer image age

" has newer image layout version: LV = " +
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bnReg.getLayoutVersion()+ " cTime = " + bnReg.getCTime () +

" checkpointTime = " + bnReg.getCheckpointTime () +

". Current version: LV = " + getLayoutVersion() +

" cTime = " + getCTime () + " checkpointTime = " + checkpointTime;

if (msg != null) {
LOG.error (msg) ;
/] WRAFFE LA, MIRF] ACT SHUTDOWN, ¥i3<M] Backup Node

return new NamenodeCommand (NamenodeProtocol.ACT SHUTDOWN) ;

NameNode [f] startCheckpoint J57%.

FSImage.java

NamenodeCommand startCheckpoint (NamenodeRegistration bnReg, // backup
node

NamenodeRegistration nnReg) // active name-node

throws IOException {

// FIWi Backup Node M) FSImage J& it

// WHRE, Backup Node 5% M NameNode F#EitgHiff) FSImage

boolean isImgObsolete = true;

if (bnReg.getlLayoutVersion () == this.getLayoutVersion ()
&& bnReg.getCTime () == this.getCTime ()

&& bnReg.getCheckpointTime () == this.checkpointTime)

isImgObsolete = false;

// Backup Node #{T Checkpoint &, & ¥t upload [F] NameNode

if (getNumStorageDirs (NameNodeDirType.IMAGE) == 0)
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// do not return image if there are no image directories
needToReturnImg = false;
CheckpointSignature sig = rollEditLog () ;
// B Backup Node ] edit output stream, B 4$f NameNode [ Hdid sk L st ream
// Wi RI%BFEEH) Backup Node. X F Checkpointer NIATFERIG
getEditLog () .logJdSpoolStart (bnReg, nnReq) ;
// I Backup Node j&[H| startCheckpiont HI%h 5

return new CheckpointCommand (sig, 1isImgObsolete, needToReturnlmg) ;

FSImage [t rollEditLog /5%

FSImage. java

CheckpointSignature rollEditLog() throws IOException ({

getEditLog () .rollEditLog () ;
ckptState = CheckpointStates.ROLLED EDITS;

// K checkpoint i) age. checkpointTime X8 FSImage H{RAEHT [H]

return new CheckpointSignature (this) ;

public FSEditLog getEditLog () {

return editlLog;

FSEditLog [1] rollEditLog /7 7%,

FSEditLog. java

synchronized void rollEditLog () throws IOException {

// WIH NameNode AHIATRAF EditLogs, ANFgZAEf#fE, HERH

Iterator<StorageDirectory> it =
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fsimage.dirIterator (NameNodeDirType.EDITS) ;

if (!it.hasNext ())

return;
// A EE T edits .new CAFAAT—8L, EEARSHAFAE, BEARIHAFLE
boolean alreadyExists = existsNew (it.next ());

while (it.hasNext ()) {

StorageDirectory sd = it.next();

if (alreadyExists != existsNew (sd))

throw new IOException (getEditNewFile (sd)
+ "should " + (alreadyExists ? "" : "not ") + "exist.");

}
// MR edits.new fAE, WIANHEALMTEAE, BR[N]
if (alreadyExists)

return;
/] KB BRI H X, RRiEReft i
fsimage.attemptRestoreRemovedStorage () ;

// FMZ AT EditLog Hithii, FEEMF edits.new &

Storage.STORAGE DIR CURRENT + /o4
NameNodeFile.EDITS NEW.getName ()) ;

}

FSEditLog 7] divertFileStreams J77%.

FSEditLog. java
synchronized void divertFileStreams (String dest) throws IOException {

waitForSyncToFinish () ;
of streams";

ArraylList<EditLogOutputStream> errorStreams = null;

EditStreamIterator itE =
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(EditStreamIterator)getOutputStreamIterator (JournalType.FILE) ;
Iterator<StorageDirectory> itD =
fsimage.dirIterator (NameNodeDirType.EDITS) ;
while (itE.hasNext () && itD.hasNext()) {
EditLogOutputStream eStream = itE.next();
StorageDirectory sd = itD.next();
if (!eStream.getName () .startsWith (sd.getRoot () .getPath()))
throw new IOException ("Inconsistent order of edit streams: " + eStream) ;
try {
// KMZHTH stream, JHOIE—HTH stream #EATH#
closeStream(eStream) ;
eStream = new EditLogFileOutputStream(new File (sd.getRoot (), dest),
sizeOutputFlushBuffer) ;
eStream.create () ;
itE.replace (eStream) ;

} catch (IOException e) {

processIOError (errorStreams, true);

CheckpointSignature HK#r1R—1X Checkpoint.

CheckpointSignature. java

public class CheckpointSignature extends StorageInfo

CheckpointSignature (FSImage fsImage) {

// FEREFEE layoutVersion. namespaceID. cTime
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super (fsImage) ;
// BN editsTime. checkpointTime
editsTime = fsImage.getEditLog () .getFsEditTime () ;
checkpointTime = fsImage.getCheckpointTime () ;
}

StoragelInfo. java
public StoragelInfo (StorageInfo from) {

setStoragelInfo (from) ;

}
public void setStoragelInfo(StorageInfo from) {
layoutVersion = from.layoutVersion;

namespacelID = from.namespacelD;

}

422 TEHIEREESSH
AT UL PR A2 2, DOTEEE 5T 4, 43T NameNode 1 Backup Node
FR) A RIS AT VAR FIAZ BALH o
B 4.2 2B — AR B B SE AT 7 i A SO R,
F% oK NameNode 2= SUBT A A7 s B 4%, R H AR d s S8 21 H A 3o, i
o UK H &0 5 )25 #1) Backup Node [#) P 47, Backup Node ¥ H &id % 5 W A7
FOCEHR AT G IF, BRGNS, IR H S S SR BAH i) H S S

RO BA—ANH P I B AR ERAE mkdir A0, 255005, i HEEAN R, S0
WAER] BAZ3 R BUR LA PR
(1) %) AT fir 2
(2) NameNode B NAFE1L
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(3) NameNode 5 H1 H i
(4) Backup Noddrl:J B8 A7 B4
(5) Backup Node S #rigat 1 H &,

LA

Client

(NETI I

3.

edits

Name Node

2. FH N AFBER

Hadoop 4 X XA & Uik B 5 3%,

4. WL I HEHIBN N AFBER

Backup Node

fsimagetedits

NN B RSt H i

fsimage

=

1. BERIERITHSIRE

FsShell ) mkdir 777, H P HATE S & a2 2SR

FsShell. java

void mkdir (String src)

42 M EAERTEE

} catch(FileNotFoundException e) {

if

(!srcFs.mkdirs (f)) {

MEmoTry fsimagetedits

5. BNEUBi i ik H &

edits fsimage

=

throws IOException {

throw new IOException ("failed to create " + src);
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FsShell ) mkdir J79k, Hl/" AT #2006 fir & S U o7 ike.
FsShell. java

void mkdir (String src) throws IOException {

} catch(FileNotFoundException e) {
if (!srcFs.mkdirs(f)) {

throw new IOException ("failed to create " + src);

DistributedFileSystem [1') mkdirs 7572, 77754 FileSystem.mkdirs(Path f) /7

TR o

DistributedFileSystem. java
public boolean mkdirs (Path f, FsPermission permission) throws IOException {

return dfs.mkdirs (getPathName (f), permission, true);

DFSClient (1) mkdirs /7, it RPC ZEF£14 H NameNode T4 .

DFSClient. java

public boolean mkdirs (String src, FsPermission permission, boolean

throws IOException, UnresolvedLinkException {
try {
// RPC ZEFHIHH NameNode H)771%
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return namenode.mkdirs (src, masked, createParent);

NameNode i J7 V1 AR AL -
NameNode [f] mkdirs J7{.

NameNode. java
public boolean mkdirs (String src, FsPermission masked, boolean
createParent)
throws IOException ({
return namesystem.mkdirs (src, new
PermissionStatus (UserGroupInformation.getCurrentUser () .getShortUse
rName () , null, masked), createParent);

}

FSNamesystem [1] mkdirs /¥,

FSNamesystem. java

public boolean mkdirs (String src, PermissionStatus permissions,boolean
createParent)

throws IOException, UnresolvedLinkException {

boolean status = mkdirsInternal (src, permissions, createParent);

private synchronized boolean mkdirsInternal (String src,
throws IOException, UnresolvedLinkException {

if (!dir.mkdirs(src, permissions, false, now())) {
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throw new IOException ("Invalid directory name: " + src);
}
return true;

}
2. NameNode E#H A 7755 1%

FSDirectory i) mkdirs. unprotectedMkdir F1 addChild J5i%.

FSDirectory. java
boolean mkdirs (String src, PermissionStatus permissions,boolean
inheritPermission,
long now)
throws FileAlreadyExistsException, QuotaExceededException,
UnresolvedLinkException{
// create directories beginning from the first null index
for(; i < inodes.length; i++) {
unprotectedMkdir (inodes, i, components[i],
permissions,inheritPermission || 1 != components.length-1, now) ;
if (inodes[i] == null) {

return false;

private void unprotectedMkdir (INode[] inodes, int pos, byte[] name,

PermissionStatus permission, boolean inheritPermission,long timestamp)

/7 FENAEH B T — A

inodes[pos] = addChild(inodes, pos, new INodeDirectory (name,
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permission, timestamp),-1, inheritPermission );
}
private <T extends INode> T addChild (INode[] pathComponents, int pos,T
child,
long childDiskspace, boolean inheritPermission)throws
QuotaExceededException {
return addChild (pathComponents, pos, child,
childDiskspace, inheritPermission, true);

}
3. NameNode ¥ BEBANBEXH

# HES A buffer.
FSDirectory [ mkdirs /5%

FSDirectory. java

boolean mkdirs (String src, PermissionStatus permissions,boolean
inheritPermission,

long now)

throws FileAlreadyExistsException, QuotaExceededException,

fsImage.getEditLog () .logMkDir (cur, inodes[i]);

FSEditLog [1] logMkDir. logEdit J5iZ%.

FSEditLog. java

public void logMkDir (String path, INode newNode) ({

logEdit (OP_MKDIR, new ArrayWritable (DeprecatedUTF8.class, info),
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newNode.getPermissionStatus()) ;
}
synchronized void logEdit (byte op, Writable ... writables) {
try {
/1 HEEANG A7
eStream.write (op, writables);

} catch (IOException ie) {

#H B RS N H &S
FSNamesystem [ mkdirs J5i%.

FSNamesystem. java
public boolean mkdirs (String src, PermissionStatus permissions,boolean
createParent)

throws IOException, UnresolvedLinkException {

FSEditLog [ logSync 77 7%

FSEditLog. java

public void logSync () throws IOException ({

for (int idx = 0; idx < streams.length; idx++) {
EditLogOutputStream eStream = streams[idx];

try {
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/ PSRRI 35 A A S PR % B B
eStream. flush () ;

} catch (IOException ie) {

4. NameNode i@ i H 7% #i 7 8 #1 Backup Node R 7EiE &

NameNode 18 it ks H & & %45 Backup Node.

FSEditLog 1 logSync /512 A & EditLogBackupOutputStream #H ¢ /7 7%
FSEditLog. java

public void logSync () throws IOException {

(int idx = 0; idx < streams.length; idx++) {

EditLogOutputStream eStream
try {

streams [idx];

/ BRI S A A S PR % B B
eStream. flush () ;

} catch (IOException ie) {

EditLogBackupOutputStream. java

public void flush() throws IOException {

flushAndSync () ;
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protected void flushAndSync () throws IOException {

if (out.size () > 0)

send (NamenodeProtocol.JA JOURNAL) ;

private void send(int ja) throws IOException {
try {

//RPC LV H BN 75 i%
backupNode.journal (nnRegistration, Jja, length, out.getData()):;
} finally {

out.reset () ;

Backup Node S fiAcih N #5515 .

BackupNode [#] journal J77%.

BackupNode. java

public void journal (NamenodeRegistration nnReg, int jAction, int

length,byte[] args)

throws IOException {

switch (jAction) {

case (int)JA JOURNAL:

bnImage.journal (length, args);
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return;

synchronized void journal (int length, byte[] data) throws IOException {
try {

switch (jsState) {

case WAIT:

case OFF:
// update NameSpace in memory
backupInputStream.setBytes (data) ;
/ /7 BETTE R R A N R HSAR R (R — M byte 84D A
/ /FARRT, FFBEAT AR AR AR SR A AF F SR
editLog.loadEditRecords (getLayoutVersion (),

backupInputStream.getDatalnputStream(), true);

} finally {

backupInputStream.clear () ;

}
5. Backup Node B ##fi# F# BRI

BackupStorage 1] journal /7%

BackupStorage. java

synchronized void journal (int length, byte[] data) throws IOException {
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try {

switch (jsState) {

// write to files
editLog.logEdit (length, data);
editLog.logSync () ;

} finally {

backupInputStream.clear () ;

4.23 HZE# (journal spool) #1#|

TEE 2 MrBe¥) Backup Node 1, KM T Hi&M (journal spool) ML, T
2%1f NameNode KIE TSR FIRA S AL HE ) H &l sk W 1E 50T, Backup Node 1
DASE IS Hb A BB H 3l 5%, B A I BB B N A2 e 2, ABAE— L8500 T,
Backup Node 1) 5185 &, WIELEM Checkpoint A 7o, B4 o Bk dn i 21
WAL, IS R B ) H Gl s, A AT RESRAN AL BE . A CRUE R I — 2
P, ARESE H AR, FF BRI P T b B

SR, H AL FE =A%

o HEETE: HEAr"# i NameNode 94T, ¢ & Backup Node A~fE
St AL BRI, 45 8% Backup Node @7 Hith, I8 Hi&d s LUR
()77 2B N 3] H &b i R

» HERIE: HAEME A SRR g, TR RRIE H & s
P)—3, I HEAZMRE, LRIl ah 008 5855

o HAEWRE: HERH Y th Backup Node 54T, ‘& M\ H ik K HH H
sk, HHA IR BN B, TR TS AR E I H &S
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o1 H & = A R A BRI, 1 H AR e o kAT, Rk, H it
Ao Ar e, i H Rk % TAEAE I E X, Backup Node #f Al
NameNode AT W R 455 H &, JF e 2004 1) [ 35 52 I Ab BEABE S
Journal spool [FSEIARIGAE BackupStoragejava ', JFA ML A2
Journal spool 1L —M4 4 editnew [ 3R SLILMEE /7% - Journal spool 4 =
PRS-
»  OFF £/n A& Journal spool, Mtit, HEH S5 A Edits.
* INPROGRESS 7K Journal spool A] H, Mt H K4 5 A Journal spool,
B edit.new.
*  WAIT 3£/~ Backup Node 1F7EX} Journal spool #:4F, 72551,
RESHAII T
(1) ¥iH1kit, KA1 Journal spool, KIIRZS A OFF.
(2) T EAIEE Journal spool B, < startjournalSpool BEATEIEE, 64
editnew SCIFAE HASCHE, IR H 4 INPROGRESS.
(3) A Journal I, 23T, WS UbPIRZ&SE OFF, N5 A Editlog S04,
WiHRA 2 INPROGRESS, S A Journal spool, R editnew {4
(4) 4 checkpoint 45 %), Backup Node £ Journal spool " (K30 55% 5 357 51| N £
f) NameSpace. ‘UGN editnew UM ZE, BRIRASE A WAIT, K5
AT ST, Bk editnew 444 edits, £9% Journal spool, JR#& & 4 OFF,

ARSI Hran
Journal spool #JUH IR A OFF.

BackupStorage. java

BackupStorage () {
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jsState = JSpoolState.OFF;

startjournalSpool 777%, HI>KA1# Journal Spool.

BackupStorage. java
synchronized void startJournalSpool (NamenodeRegistration nnReq)

throws IOException {

// 1OREHNT, westid T, WEERE
// 2.60% Journal Spool H

// 3.0 Edits UM

// 4 AR Journal Spool I
// 5. JRAE N INPROGRESS

jsState = JSpoolState.INPROGRESS;

}

Journal 5%, HAHE.

BackupStorage. java

synchronized void journal (int length, byte[] data) throws IOException {

try {
switch (jsState) {
case WAIT:
case OFF:

// IRSE WATT, W—EHEZRFF Journal Spool 5%
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// HEHANAFH I NameSpace
backupInputStream.setBytes (data) ;
editlLog.loadEditRecords (getLayoutVersion (),
backupInputStream.getDatalnputStream(), true);

getFSNamesystem () .dir.updateCountForINodeWithQuota () ;
break;

case INPROGRESS:
break;

}
//UWRELE)H T Journal Spool, ¥ HEICFEE AL

// WHARZASE INPROGRESS, M5 A edit.new CIF
editLog.logEdit (length, data);
// HENERDE, Bk “IHkE” LI
editLog.logSync () ;

} finally {

backupInputStream.clear () ;

convergeJournalSpool 777%, HAHZE.

BackupStorage. java
void convergedJournalSpool () throws IOException {
if (jSpoolFile.exists ()) {
// M# edits.new X
EditLogFileInputStream edits = new
EditLogFileInputStream(jSpoolFile) ;
DatalnputStream in = edits.getDatalnputStream() ;

numEdits += editlLog.loadFSEdits (in, false);
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// 31K edits.new KNEEL5E, B WAIT
jsState = JSpoolState.WAIT;

numEdits += editlLog.loadEditRecords (getLayoutVersion(), in,

true) ;

getFSNamesystem () .dir.updateCountForINodeWithQuota () ;
edits.close();

}
// 5% edits.new, ¥ edits.new EMZ N edits, FHKHELFKEEAN edits

editLog.revertFileStreams (STORAGE JSPOOL DIR + "/" +

STORAGE JSPOOL FILE) ;

// MifiE Journal writer, B OFF
synchronized (this) {
jsState = JSpoolState.OFF;

notifyAll () ;

convergeJournalSpool J7 75 F AL,

Checkpointer. java

void doCheckpoint () throws IOException {

getNamenode () .endCheckpoint (backupNode.getRegistration (), sig);

bnImage.convergedJournalSpool () ;
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424 WEEYIRHLE]

% Backup Node [ JT & 1%, Backup Node T 22k =/ NrB, i) A HEK
& Warm Standby, H #5883 0.21.0 1) Backup Node 4bF55 2 M B, BIH
CFF Checkpoint, ANSCHFFHEDIH, HARCHS S04 F

Backup Node Ezhidi2 (ER5KE3)

BackupNode. java

protected void initialize (Configuration conf) throws IOException {

NameNode. java

protected void initialize (Configuration conf) throws IOException {

protected void loadNamesystem (Configuration conf) throws IOException ({
this.namesystem = new FSNamesystem (conf) ;
}
FSNamesystem. java
FSNamesystem (Configuration conf) throws IOException {
try {
initialize (conf, null);
} catch (IOException e) {
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throws IOException {
if (fsImage == null) {
this.dir.loadFSImage (getNamespaceDirs (conf) , getNamespaceEditsD
irs(conf),

startOpt) ;

Backup Node /& 3hid 21 H /2 FSNamesystem [ FSNamesystem(Configur-
ation conf, BackupStorage bnlmage)t4i& /7%, PFrLA#E FSNamesystem.initialize
(Configuration conf, FSImage fsimage)H fsimage 4~ ’A null, this.dir.loadFSImage
(getNamespaceDirsconf) K # 1, M7ESE J7ik% FSDirectory SE41 1) 4% R AL &
this.ready = true, JfH XA LA thisready #E 4 true, HLHIE N false. LA
BN 2k W H this.ready M{HLIHZ N false, 1l NameNode i H (12
FSNamesystem /) FSNamesystem(Configuration conf)#4ifi 777%, & FSNamesystem.
Initialize(Configuration conf, FSImage fsImage) fsImage *4 null, JitELH FSDire-
ctory SEfI[f14% )52 & this.ready 4 true.

K2 O T vk 1 e85 FSDirectory 281) waitForReady() /5 V4 #EAT
WH, K, 4 NameNode JoikIEH R4, % )7 % H2 %) Backup Node FritAT
(1A #B 2 L ZE7E waitForReady(), 1M ABLE¥A Y H waitForReady()f) v 4 (4
mkdir) WFEHAT .

FSDirectory. java
void waitForReady () {
if (!ready) {
synchronized (this) {

while (!ready) {
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this.wait (5000) ;

} catch (InterruptedException ie) {}

43 KW HFEIRAA

Backup Node J5 ZEWALG SAETT 10 AR e 50 #r, 56 2 B Bei) Backup Node J7
AL T AR EAL T Checkpoint Node /7%, 5¢4 1] LA Checkpoint Node 75
%, MM 3 MrBt Standby Node it ARSEHL, RIILSLE R 28 2 BBt Backup Node

ERBRFET, BNFRAZTH@EL KR mT, @F A EREH % AN
ERERGF, EATIREE ZRBM AL,

S Ty S BB R

G, BATAERTTHEAL B (0 EEAl L, X NameNode & Fm] GE 1) 5 17 (0 A T
gy RPN AR R TT 5 e, ARSI B R R R F R DL, N A
IO PR R 5 S A T S o

FLRSEt b, BATE SR A SEi s, LGSR UM, IXHF
T E B, SRR AR R A 25, RIS LA P
CRIRVWLEZ S (25775 SRV E L IVAE I} (27 0 SR S Y ke S va ik S valls (27 SISl
Ak

4.4 HBELWINME

UIHT TR, SEIIREER ] BT VMware M TR, WEIEH T, HAE—G
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PYEEHLES LT LSS AN 5L

*F VMware t91& 1, 5% (EF L ——VMware Vsphere iZ 45K ,
AR F AL,

441 MKAEI

SEEG AT I 25 s b W] 4.3 B, 45—/ NameNode, — Backup Node,

4 A~ Data Node DL & 4 4~ Client.
Clie‘ntOO Clie‘nt01 Clie‘nt02 Clie‘nt03

datanode00 datanodeO1 datanode02 datanode03

43 W%

i, £EA Client F1AHY 1) Data Node JEH—/NMRERUNL, DAL, FEANSZIG IS
T 6 NN, B e HARFE I, AR SEBR1G D> Data Node 1 Client 1)
N, ARDBEORE 1A, BARE WX 4.1 s,

FTa4l TRERER

jEl=E ) IP H#uik R E
Centos5.6 32 {7
HSZIP: 192.168.1.11 Ucarp-1.5.2
namenode0 NameNode el IP: 192.168.1.9 Hadoop-0.21.0

JDK:build 1.6.0_24-b07

ESZIP: 192.168.1.12

namenodel Backup Node 1723 | i 1p. 192.168.1.9 I L

N Centos5.6 32 fif
datanode00~ | DataNode i % 192.168.1.13~192.168.1.16 Hadoop-0.21.0
datanode03 & g JDK:build 1.6.0_24-b07
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442 RB{REREE

AT TATR B AR, 2R E 223 Linux #2475 R G EATH Y
BCE, DAURAE S g 3R BT b M E R G ML LS (0 % AR A B AE
PRI, FRATTAE 22 B LA Y RO I iz, v LA SZ o 2 4 4 i RESUML A, e
ES T

ERAA IR .

(D #E%— %% T Windows #4E RS (if/& Windows 7, W LLFIH] 4GB LA

A ENL ENLR CPU RARFREEK, W AFRIFTE 2GB LA L, A
BE 160GB LA L=,

R BRFTA 0 R X 6 T A EIEAT,

(2) LR RHLIKA: VMware 7, &0 LUE—GWEINLA LAV Z AN RANL, X
TR YL, AN R — & EL SR .

(3) f#1FH VMware 7 G144 4 1 1 (K B UL .

(4) {EQVEERIREIIPL L 2238 Linux BRAE R S8, JREATAHN (OBCE .

TR BRI T .

1. REEMN

AIAAI: \AIR\4 BackupNode\1 vmware % 742
BAVRID 64 B AR 7.1, FA2F A

vmware-workstation-full-7.1.4-385536.exe

(1) W 2R WK 4.4 Pios.

(2) HEXZH, WK 4.5 Frx.
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" T

vmware' Setup Ty,
Choose the setup type that best suits your needs.

VMware

(S e WA -

T Custom
@ Choose which program features you want installed and where they wil be
installed. Recommended for advanced users.

:

K 4.4 23R S 45 HE X HERm

(3) EPFzedeissr. WK 4.6 s,
(4) —P% next. WK 4.7 Firn.

VMware Workstation Setup VMware Work Setup
VMware Workstation Features Shortcuts i
Select the features you wish to install. Select the shortcuts you wish to place on your system.
(Ciick on an icon in the list below to select features for installation. Create shortouts for VMware Warkstation in the following places:
B Feature Description
[Core Components} Core Components [¥] Desktop
[ vix Application Programming Interface o
= [] integrated Virtual Debuggers feature requires 3200 M3
Start Men folder
[ visual Studio Plugln Rl B R
[[] Edipse Java IDE Plugn
[¥] Quick Launch toolbar

[] Eclipse C/C++ IDE Plugln

Install to:
Cs\Program Files (x86) \WMware \VMware Workstation\ @

Cms ) Cme>) [cs ] s )y J (o
B 4.6 R ST 47 Lok Pe st

(5) JFihZeds, K 4.8 Fios.

(6) ZH5eke, &l 4.9 fiw.
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VMuware Workstation Setup

Performing the Requested Operations Setup Wizard Complete

The setup wizard needs to restart your system in order to
complete its operations, cick Restart Now to initiate a reboot, or

Please wait while the wizard performs the requested operation, This may take several Restart Later If you plan to restart your system later,

minutes,

Status: Instaling packages on the system

[
VMware* A
Workstation /.1
Restarttiow
Kl 4.8 et RS Kl 4.9 gedEgidtm

(7) TLLERIHAS UM & VMwnetl. VMwnet8 T4 2235, & 4.10 Fis.

[E=BEcE =)
G- » =omE ) ST Inernet » AASE ~ [ 4 || #x mme 2|
x40 ®RE S5V IRM BEN =8
BN~ BEAMRSEE  SFRNEE =~ 0 ®

= VMware Network Adapter
VMnete
131 PCL-E Gigabit.. | 0 icBiggs

K 410 BRI

2. BIZERMN S RERERS

ARSI \PLIR\4 Backup Node\2 Cent0S5.6(32) %%k /7ifz.exe

(D) FrEE—NERWL, Be 2eds, WK 411 Pios.
(2) e B BINEFIAEE, 2 J5 T %%% Cent0S5.6. WK 4.12 iR,
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B ware
Workstation 7.1

K411 BB A & i T 5t K 412 RAUBUREAFBE S i

(3) EPRE LB R G RTY., Wil 4.13 ToR.

(4) ERENAAEH . HPOERERNIMITAEE, WidE. 256G
B BRIV N RS, LI, ElL, ERIX L BRI
TR A, WA 4.14 o

@ VMware Workstation

EET L] Fle Edit View VM Team Windows Hep ‘(0 3 [3 D E QD= @ BB E
x

WM Team Windows Help (3 G [3 D@ E & (O @
B

NP cond X | Windows 002 X | my_vatarodel

appicasos
= =
Pt hoces
Name the Vrtual Hachine
3 Vihat name voud you e to se for th vrtal machi
st a new vrta machne. s
aperatng sstems 1 he iua
il al machinerare:
[

1 wwaon
ork{E vy v e adior R anoded

The defuitlocaton can be hanged at Edit > references,

[ nee ] [<w‘,ﬁ»e7g>lﬁqu (<o ) [Chext> ) [ Concdl ]
Kl 413 $RERGEER N Kl 4.14 BIIVAAR E SR

(5) WEBPHLAER D WK 4.15 s,

(6) WHE BN host EHLM ML &R X Prék (Bridge) 7aUTF, B
WL Host FHL [H]38 i P BE 1) A8 e e AT IlAS, a2 it, 7Ei%)7 s
' Host ML W < A2 BIAZ # 4L ; host-only #5U T, EFIHLAT Host
FHLEBEE, Host EHLLFTIEREAHML. WA 4.16 Fix.
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Hadoop o~ XXM % 4o ik B 5= 3%

b <o ] [(Choe> =) Cre ] <o ] (> ) (Cconal ]

K 4.15 EAUBLA A BCE S I K 416 B 7 AL HE 5 i

(7) BEEBEMHLE T RS CE. BRI CUEH 1S0 B8 SCHE
SIS RS, Xty IR EENLES I, 5] SRR Ok
K. Wk 4.17 Froso

BB EE, BATT DAEZ BB E R “ BN 7 MR SR
PLICAE, 5 P RAEAIR LI BRI E 2% Linux B4F R 5E

(8) BB BIHLURSII, L% F2 aF BN S5, ik
MOLEGI T MABMHINOCE TR, KLU 4.18 Prosftm, 4%
FIZEEEN T —2

Cent0S-5

Community ENTerprise Operating System

ENTER>

linux text <ENTER

[F1-Mainl [F2-Options] [F3-Generall [F4-Kernell [FS-Rescuel

417  BUNEG LR ST K 4.18 centos %% S

(9) Bkl cD . Wik 4.19 fFioR.
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(10) X P IEPELEICA . il 4.20 Fios.

1 CD Found

To begin testing the CD media before
installation press OK.

Choose Skip to skip the media test
and start the installation.

K 419 CD #nill A

(11) WG EE: . Wkl 4.21 fios.

wn t lan g g woul my u like to use during the
nstallatio

Chinese(simplified) (M#H0)
) ()
Croatian (Hrvatski)

Czech (Cedtina)

Danish (Dansk)

Chinese(Traditiona

{ED

Dutch (Nederfands)
ston eel
rench (Fra
erman (Deutsc

Greek (ENANuKd)

Gujarati (rid)

Kl 420 3T EIEBA

(12) DHCP A& FKEL 1P, & 4.22 Fix. 7EMLsCHRCE 1P Huhk K3k
4 DHCP. Ja 5250, FRATTRHHR A X 2% ) SI2 om 1 1l SR i ' TP Hiuhik it 3R

e

Installation requires partitior lg 1y i hard drive
defal

remove all Lint prm s (and ALL
DATA o the em) os lnfllw\ga

[ Encrypt system

hda (VMware Virtual IDE Hard Drive 20473 MB)
Select the drive Are you sure you want to do this?

= "
@no @ res

[ 4 Advanced storage configuration

[ Review and modify partitioning layout

Network Devices
Active on Boot Device IPv4/Netmask IPV6/Prefix

etho  DHCP Auto

(e

Hostname
Set the hostname:
5 automatically via DHCP

(.9., host.domain.com)

Miscellaneous Settings

[JRetease Notes @ Back & Next

K421 A X S0

4.22  WIZSHCLE S

(13) W& root H %, ikl 4.23 fros.

(14) HR¥E s ZLEPE E LA AT, AEIX A E 220 DK,

FoAts— Lo

165



% T A+  HDFS
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Al LAHRIE o Wil 4.24 Fios.

O i i s by s Desktop Environments 3% @ Development Libraries
Applications ﬁ @ Development Tools
Development c ©/ GNOME Software Development
Servers v .0 Java Development
Base System [i§= KDE Software Development
Virtualization 28  Legacy Software Development
Clustering 58 @ Ruby

Cluster Storage ol O = X Software Development o

These packages allow you to develop applications for the X Window System.

35 of 43 optional packages selected

Optional packages |

ext [ Release Notes l | <@Back ‘ ® Next

Kl 4.23 @0V E R Kl 4.24 AL RE S

(15) ZH5ete, Emih. Wkl 4.25 s,

(16) CentOS ¥ & . WP 4.26 flizn,

% CentOS i
Congratulations, the installation is complete.

£ Welcome

There are a few more steps to take before you o stem is ready to use. The
setup Age ORI R gn ome na e ﬂg rau ion. Please
click the "Forward" button in the lower right cor

— S e
[ Release Notes @ Reboot % Forwara.
g L) B de ]

K 4.25 3Lgh St K 426 WE I

(17) H OB, TSGR K hG. W 4.27 s,

(18) @A, E M. fEtk, JATEIE—40 user B ),
BV E N 123456, WK 4.28 IR,
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e
&£ Firewall

You ca

ur computer
utsi

from
world. Which services, if any. do you

Firewall: | Disabled

Additional CDs Additional CDs

d to use network authentication, such as Kerberos or NIS, please

Use Network Login

If you nee
click the Use Network Login button.

| <4aBack & Forward ‘ | @Back # Forward |

K 4.27 B kBEECE S & 4.28 {0 B S

(19) WP BEE e, aRIERT .. WK 4.29 Fin.

(20) &350, 7 Username " AR /7 444 user, 78T K113 HIAE H 4
AN E IS 123456 BT LSRRG 1. Wi 4.30 Pros.

e 7 Additional CDs # gt

SELInux
Kdump Please insert any additional software install cds at this time
Date and Time

Create User

Sound Card ® Additional CDs | Install

> Additional CDs

o)

@neoc | [ e | @ Longusge g Session 4N Restart 3 Shut Down

X

K 429 WELERGN K 4.30 BRAmE
3. BEBRIERSE
(D) vi FEAREH .

ARSI \ALIR\4 Backup Node\3 vi # FL 1% F .exe

ERCEBAE RGEZAT, 1N H— T Linux & I SCARGRER 2 vi (1] S A
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Hadoop oA X XA & 4L iR B 5 &%,

FT7E, RS S SO RS e T LU vi sE s, AR B
@© et FaSdf s, EF Open Terminal i3 8l — A2 .
@ fEASERAT “$7 TN “vi U7, HEEN vi B B0
%70 test ST A
$vi test
A BEIE NG AR, OISR AT AT (R R N o
= 4% Esc fHE H gn iR
i Shift+Z A BB, % Shife BENRINALN N Z PR, 80
iz Shift+Q &8, A LEA, HiA q ARAFRH.
(2) MZKE

ARSI \PLIR\4 Backup Node\4 Cent0S5.6(32)3% & i74Z.exe

W KEFUMLI Y R 3 E A Host-only #538, IXAEERIMLAT Host AL AT EL AT W
YR, AT EAE B AN B 2% . WBHLES BRI < VMwnetl () IP ¥ & 4 192.
168.1.1, L5 &7 ) B SE BEARAE XA Y B

(3) WAL

CentOS WII‘22%e5¢ R R T WA A ¥ L, AE BRI R B/ A% PATH HHIIA 22 €
AR, XARAEAS LU A A & T LUERAE T, AN P A L0 B A

Fic & /etc/profile SCIF, AESCAFAIMA LU P47

PATH=$PATH:/sbin #7E PATH A& 51BN /sbin H

fic & /home/user/.bash_profile 31, K ARJEAL K PATH BN

PATH=SPATH: $SHOME/bin:/sbin:/usr/sbin:usr/sbin:/usr/local/sbin:/usr/ke
rberos/sbin
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(4) 4Ynk /etc/sudoers A, #3508 H 2 vl LLLL root BPRFAT T 4.
= ¥¥hn/etc/sudoers SCAFI AR -
#chmod u+w /etc/sudoers
» 5% /etc/sudoers CAF:
7% root ALL=(ALL) ALL R[S0 N H—A4T, XH user £ P 4.
user ALL=(ALL) ALL
= R ST SRR
#chmod u-w /etc/sudoers.
(5) B 1P Hudik,
#vi /etc/sysconfig/network-scripts/ifcfg-eth0
BB A HAIRIUIP, {22k BOOTPROTO. IPADDR LA NETMASK [HfCE .

DEVICE=ethO
BOOTPROTO=static
HWADDR=00:0C:29:ED:51:9E
IPADDR=192.168.1.11
NETMASK=255.255.255.0
GATEWAY=192.168.1.1

ONBOOT=yes

(6) 'H M4 (hostname) .

#vi /etc/sysconfig/network

K EHLA W E N namenode, 7EJaSEHARYT /B E T, i 20K AL BEATAR
IR

HOSTNAME=namenode0
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(7) %% /etc/hosts.
TE W27 Ie) INF, ] A A Y IR SEAL44 R AR TP Hiudil.

127.0.0.1 localhost
192.168.1.11 namenode0
192.168.1.12 namenodel
192.168.1.13 datanode00
192.168.1.14 datanodeO1l
192.168.1.15 datanode02
192.168.1.16 datanode03

(8) HJH ML

WERWE ST, B, AN sudo BUFR . TP kb, EHLA . H T R EEERS
FESRIBEST .
443 =% JDK

RERMLE S5, ] SecureCRT T 2 & X B ERIHLK Linux R4,

SecureCRT & —/~ Windows TF#&szizhl 6 BHAZ ST, BELaeBEHEA
SecureCRT #9#s5% T 84T, HRAMEH 692 % 2% 4 SecureCRT.exe, EIKk1E
A INASR: \ALI\4 Backup Node\5 JDK % & .exe

JDK ‘%3P RUT .

(1) #E#% JDK SCfF. S286 rh i T JDK S0 % jdk1.6.0_24.tar, R &l K.
http://www.vdisk.cn/down/index/8993973A3659

(2) A% JDK 3CfF. f#iH SecureFX T H 4% jdk1.6.0_24.tar %] Linux &4 H
/home/user/ 1%

(3) Mo FESCHFE BEAS R i, B oA R 1 1 i kAL
(4) %% Jetc/profile LA
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Ssudo vi /etc/profile
IIALLT LT

export JAVA HOME=/home/user/jdkl.6.0 24
export JRE HOME=/home/user/jdkl.6.0 24/jre
export CLASSPATH=.: $JAVA_HOME/lib 8 $JRE_HOME/lib: SCLASSPATH

export PATH=$JAVA HOME/bin:S$JRE HOME/bin:S$PATH
(5) 14T /etc/profile H 1K) P 75
$source /etc/profile
(6) #f java WA, WA AT LLE 2 java RRAE R, WU 2228 me )
$java -version
444 ENNERFRR
AIRAIL: \AI\4 Backup Node\6 JE 4 AR % AAZ . exe
1. XA LERNBHNRS
(1) EFTFHLA SRS

Schkconfig --list

(2) KMIRSS. fE SecureRCT 1, ELHATHRNG o ar& KM FoIRSS, W]

AR TR .
echo "123456" | sudo -S chkconfig sendmail off
echo "123456" | sudo -S chkconfig bluetooth off
echo "123456" | sudo -S chkconfig NetworkManager off
echo "123456" | sudo -S chkconfig acpid off
echo "123456" | sudo -S chkconfig apmd off

echo "123456" | sudo -S chkconfig pand off
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echo "123456" | sudo -S chkconfig capi off
echo "123456" | sudo -S chkconfig cups off
echo "123456" | sudo -S chkconfig iptables off
echo "123456" | sudo -S chkconfig ip6tables off

echo "123456" | sudo -S chkconfig irda off
echo "123456" | sudo -S chkconfig isdn off

echo "123456" | sudo -S chkconfig kudzu off
echo "123456" | sudo -S chkconfig lm sensors off
echo "123456" | sudo -S chkconfig mdmonitor off
VAL AFI R T &l a4 <7, 4% root A P 49 E A 123456 44 /& 4 sudo 4

AE R B, EHUT sudo w4, REFEMARL,
2. HEgmte

e 2 AR, Wk 4.2 s
4.2 BHEIRH

REERR it BB RELE
libpcap-0.9.4-14.€l5.i386.rpm Ucarp #ifd CentOS Z%&6HE
libpcap-devel-0.9.4-14.15.i386.rpm | Ucarp #<i {1, €nt0S ZHLH

. http: load.fi -redhat.
ucarp-1.5.2-1.el5.i386.rpm Ucarp “ZHéfd ttp://download fedora redhat.com/pub/e
pel/5/i386 /ucarp-1.5.2-1.el5.i386.rpm
apache-ant-1.8.1.tar.gz Ant 4% T A http://www.vdisk.cn/down/index/899387
6A5660
AvatarNode.20.patch Avatar ¥ T https://issues.apache.org/jira/secure/attac

hment/12447060/AvatarNode.20.patch

facebook-hadoop-20-append-b6449 http://www.vdisk.cn/down/index/899383

facebook /i hadoop
e4.tar.gz 0A5545
http://mirror.bjtu.edu.cn/apache/hadoop/co
hadoop-0.20.2.tar.gz hadoop 0.20.2 fix mmon/hadoop-0.20.2/hadoop-0.20.2.tar.gz

172



4 Hadoop Backup Node

gk

KEE AR it A REULE

http://mirror.bjtu.edu.cn/apache /hadoop/co

hadoop-0.21.0.tar.gz hadoop 0.21.0 ik
mmon/hadoop-0.21.0/hadoop-0.21.0.tar.gz

http://mirror.bjtu.edu.cn/apache/hbase/h

hbase-0.90.3.tar.gz hbase 0.90.3 Jix
base-0.90.3/hbase-0.90.3.tar.gz

http://www.vdisk.cn/down/index/899397

jdk1.6.0_24.tar.gz JDK1.6
3A3659

{1 SecureFX T FRIL EAE R ERINL Linux [¥) /home/user/soft H3x .

3. X Linux

4. %@l VMware 125

S P PR REBLATL A Ky S50 (R R R R e YE, TEJGEEsiie T, HEEE M
JERHURI B ST, B OB E, o) i Al T A5

5. EFIERNESRH

HEME RSB B ) 2] 6 DA H 3K

JE AT B KGR 55 R VAR A B N A5 18], SR P 494 B2 AL 4+ 4 8GB,
AR § A RIS L, PR LA S ARG R L B E .

2F: AR, ERITZEN, BEE MAEE e AR, X
AT ER, TREMIRN T A A SR A e s,

445 NameNode REEEE

i T3V R 452 4% NameNode(namenodeO)fic & 11, Kb, Sl kisi1%
TAEARTLTAE L, R EE 2B MAC Hitik.

4.4.6 Backup Node R¥ERELE

AIRAI: \PLI\4 Backup Node\6 & bLIEBE 22X A AR

(1 FTTFB BB
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Hadoop 4 X XA & Uik B 5 3%,

(2) BEURRNLAFR. KRN FME S namenodel
(3) ok AN LA ) B A2

(4) RS

(5) A UIC B S ) TP Mkl % MAC Hihik.

Ssudo vi /etc/sysconfig/network-scripts/ifcfg-eth0

RERIHUBL G EHG MR MAC Mok &g E B, I e R HIGH Linux
ARG, BB I MAC Hiht, AT LUK HWADDR=J5 ()3 E 8 e 8 1 1 K MAC H
B, [R) B v BT TP bl

DEVICE=ethO0
BOOTPROTO=static
HWADDR=00:0C:29:FC:22:F1
IPADDR=192.168.1.12
NETMASK=255.255.255.0
GATEWAY=192.168.1.1

ONBOOT=yes
(6) BTN,
S$Ssudo vi /etc/sysconfig/network
¥ EMLA W E A namenodel:
HOSTNAME=namenodel

447 DataNode REREE

FARBAEAN 4.4.6 7 “Backup Node e & FE” .

o JBRINLLFR A datanode00~datanode03
»  MAC HiiHME SO B 5 ML MAC Hitik
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= [P HuhlA: 192.168.1.12~192.168.1.16

» T ML N: datanode00~datanode03

448 Clients RELEE

i1T Clients 55 Data Node £ H—ANEINL, oAl & .
45 REMRAE
451 REBERSH
& 4-1 ME&IRAMEI T %0, HDFS RS I o i ol T3 A
* NameNode JLiE#RAERSS
*  Backup Node TCiE#R LR 5%

7E B ALEH F, 341K NameNode 5 Backup Node #E4T Je##E i S2 i [7)2E,
JF HAE NameNode 5 Backup Node F3¥itf7 uidis i ORAr, XHEn] L RAT AT —
TIRAEATIE M S R E N, AE5— T E A AN & sk, K Ucarp FEALL 1P
AR, ATSCEL TP HBNEIK B B0, gD S I T

HARK UL, 4 NameNode JoiA#R LRSI, T Backup Node | cHidi Al
NameNode 5845, Kk, 3T Backup Node HISZEURE UL ( H BT CEESRAEA
Al AL PEHER ) NameNode 7545, LA NameNode ff{f ) Backup Node, %2
HI ) NameNode, 2RJE#ER—ANHr15 s, FHAERH Backup Node.

* Backup Node KA4:i#fiy, T /& NameNode X[ AMEAEARS:, FE A&
Wi B BEAS R GEHD A IRSS s Rt & —ASEi ™ s, HAE BT Backup Node, HHT
73 NameNode Bl 7],

452 NameNode Ft &

AIRAH I \PLIA\4 Backup Node\7 hadoop-0.21.0 ¥ F 742 .exe
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% < A 6 HDFS

1. ssh TERBE RAMBTIZT =
HDFS & —MERERSE, PR 2O N EEN ssh e FRFE il HAb Y 1L
AERETP IS RORCE O RS ssh s, BT SREe R s 1) A Bl
(1) namenode0 JG# 5 & K AN
$ ssh-keygen -t dsa -P '' -f ~/.ssh/id dsa
WG STE~ /.ssh/ AP SO id_dsa AT id_dsa.pub. XA A& X
ML, RN R RN 8 . PRI id_dsa.pub BN AL key B CHETHE A
authorized_keys 1) .
$ cat ~/.ssh/id dsa.pub >> ~/.ssh/authorized keys
e e AT AN T8 B i 7 ) A AL
$ ssh localhost hostname
PATUA L%, WORCE L), #2 B3 SR A L Hostname.
(2) namenode0 JG% i 5 sk HoAh Y £,
"1 LA namenode0 Jo#% 6 5% datanode00 A5, HAR S £ 8] R G 2 L 65 S m]

LAZ D IR

WIS

ZCFE & ] namenode0 [ id_dsa.pub /4% datanode00 f¥J/home/user/ H 3% :

$ scp ~/.ssh/id dsa.pub 192.168.1.13:/home/user/

B 192.168.1.13 JEHUTW F 4, 4 namenodeO -] id_dsa.pub SC4E
#| datanode00 [#] authorized_keys P .

$ cat ~/id dsa.pub >> ~/.ssh/authorized keys

&4 datanode00 [1] authorized_keys A, authorized_keys N 600, I
S H S FIFHAC H s W2y 755,

$ chmod 600 authorized keys
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R IR K di o

$ sudo ufw disable

A2E XHEFER, WREREA, 23K FRE datanode 49 1744,

(3) Kl
)4 namenode0, 7t namenode0 [# 47T
$ ssh datanode00 hostname
WERWCE ), K4 B3l 2R datanode00 (1) Hostname.

2. Ucarp R¥ESEE

AIRA I \PLIR\4 Backup Node\7-1 ucarp % £ 742 .exe

Ucarp #&—/NHEFUL TP #44, ¢ NameNode Al Back Node [-}y2:%4 Ucarp.
NameNode JAZIRM%, $LL Ucarp LECE MBIl 1P Hhb X AMEAE RS, —H
NameNode % #l, Back Node _If#] Ucarp ¥ H 4)4%% NameNode L [FJ5EHL IP X &b
PEAL RS, AW — U1 T Ui B 1P R gk 2 iE B . R DAAE
namenode0(Name Node) | %%& Ucarp A #1371 BH

(1) %% rpm 4.
7t namenodel(Backup Node) 44T, Ucarp rpm G ERIN L3 H FH

/usr/sbin/ucarp.

$sudo rpm -ivh ucarp-1.5.2-1.e15.i386.rpm

(2) & Ucarp A,

B A =/ Ucarp Bc & IA /etc/ucarp.sh, /etc/vip-up.sh, /etc/vip-down.sh
2] Jete/ T

/etc/ucarp.sh & Ucarp ) ZIHIA . 192.168.1.11 Jj namenodeO(NameNode)
(FIELSE TP, 192.168.1.9 AXFAMAMERLIP .
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4 £ namenodel (Backup Node ) tE2%% Ucarp, & &4 “--srcip” /& @414
42 namenodel ( Backup Node ) &9 £ 5% IP: 192.168.1.12, X ZXAAT &
225 Ucarp #9"E— X 3.

#! /bin/sh
echo "123456" | sudo -S ucarp --interface=eth0 --srcip=192.168.1.11

--vhid=1 --pass=mypassword --addr=192.168.1.9 --preempt --neutral

Hrr, script=AAH1 1P,

7f Ucarp "'H master Fl slave iR A7, 475 fi5c 4 2 master fAEN, K
1T Jetc/vip-up.sh, EASZH d, NameNode %G)H%) Ucarp, =ZJCHE N E #3545
master, /etc/vip-up.sh A4y NameNode f /<7501 1P ik 192.168.1.9.

#! /bin/sh

echo "123456" | sudo -S /sbin/ip addr add 192.168.1.9/24 dev ethO

4 master 15 FUGTRIERE, BRI slave 19, IIRHUAT /ete/vip-down.sh,
F B E RN I B2 UL TP Hidik 192.168.1.9.

#! /bin/sh
echo "123456" | sudo -S /sbin/ip addr del 192.168.1.9/24 dev ethO

sEE: 123456 A P FH, 192.168.1.12 A4 1P, 192.168.1.9 A EHL 1P,
i T IRE R BT AR B 2 XY TP,

(v

3. &% Hadoop

Hadoop )22 AR H T 82, K Hadoop Y tar G s )5, SEATAHMNACE AT, A
(L7 STt B T

(1) &4 Hadoop %340,
1 56188 /usr/local HRMIRRR, A48 08 H 5 LTI .

Ssudo chmod 777 /usr/local
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% N KAE user ' R /home/user/soft H 3¢ ] hadoop-0.21.0.tar.gz & il 3
Jusr/local H& R

(2) f# & Hadoops

Hadoop MIf# & H 34 Jusr/local, & AR B AP 2N ZH %X, Wil
hadoop-0.21.0.tar.gz B AJ 58 it Hs o = EESCAFANH st B s

* jar fl: Hadoop iZ1T i 1) class SCAEHT ) jar £,
= bin H3%: HDFS. MapReduce. balancer T H.[{ 5 &nk 5% A A .
= conf H3%: HDFS Al MapReduce f{jAH5<]E & S0
* common H3%: common Y%,
= hdfs Hx: HDFS Jfi3t.
* mapred H3%: MapReduce L.
= lib Hak: FERPHASY jar £,
(3) ¥ Hadoop #4215 .
£ Jetc/profile KB :

export HADOOP HOME=/usr/local/hadoop-0.21.0

(4) Bt & $HADOOP_HOME/conf/ |~ [ masters Fil slaves SCfF.
master At E {4

192.168.1.11

slaves fit & 344
192.168.1.13
192.168.1.14
192.168.1.15
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192.168.1.16
(5) ML /usr/local/hadoop-0.21.0/conf/hadoop-env.sh.
TEARRIMA NI4T,
export JAVA HOME=/home/user/jdkl.6.0 24

(6) MCE /usr/local/hadoop-0.21.0/conf/core-site.sh.

<?xml version="1.0"?>
<?xml-stylesheet type="text/xsl" href="configuration.xsl"?>
<!-- Put site-specific property overrides in this file. -->
<configuration>
<property>
<name>fs.default.name</name>
<value>hdfs://0.0.0.0:9000</value>
</property>
<property>
<name>hadoop. tmp.dir</name>
<value>/usr/local/hadoop/tmp</value>
</property>

</configuration>
(7) ML /usr/local/hadoop-0.21.0/conf/hdfs-site.sh.

<?xml version="1.0"?2>

<?xml-stylesheet type="text/xsl" href="configuration.xsl"?>

<!-- Put site-specific property overrides in this file. -->
<!-- special parameters for avatarnode -->

<configuration>

<property>

<name>dfs.http.address</name>
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</property>
<property>
<name>dfs.name.dir</name>
<value>/usr/local/hadoop/local/namenode</value>
</property>
<property>
<name>dfs.name.edits.dir</name>
<value>/usr/local/hadoop/local/editlog</value>
</property>
<property>

<name>dfs.data.dir</name>

</property>

</configuration>

Backup Node

7% fs.defaultname 5 dfs.http.address #9 IP 38 & 4 0.0.0.0, &£ AWFTH IP
Whk F W, B P 5% T VA8 AT AAHUAY 52 FR TP A= 424 IP 4% 9] Active NameNode.

(8) BUREAHI H %

/usr/local/hadoop/tmp / /hadoop il H 3%
/usr/local/hadoop/local/namenode / /B G A% H
/usr/local/hadoop/local/editlog // HELE E 5
/usr/local/hadoop/block /1 BT H %
3. Bk

$/usr/local/hadoop-0.21.0/bin/hadoop namenode -format
4. R

4T N4 NameNode(namenode0)HE 75 1E# 8 5l
$/usr/local/hadoop-0.21.0/bin/hadoop namenode

Ja s 4.31 fros.

181




S T B 4 4 HDFS——Hadoop 47 X 5+ % 535 5 5%

INFO og: Started SelectChannelConnector@0.0.0.0:50070
INFO namenode NameNode: NameNode Web-server up at: 0.0.0.0/0.0.0.0:50070
INFO ipc.Server: IPC Server Responder: starting
INFO ipc.Server: IPC Server listener on 9000: starting
INFO ipc.Server: IPC Server handler 0 on 9000: starting
INFO ipc.Server: IPC Server handler 1 on : starting
INFO ipc.Server: IPC Server handler 2 on 1 starting
INFO ipc.Server: IPC Server handler 3 on 1 starting
INFO ipc.Server: IPC Server handler 4 on 1 starting
INFO ipc.Server: IPC Server handler 5 on : starting
INFO ipc.Server: IPC Server handler 6 on i starting
INFO ipc.Server: IPC Server handler 7 on : starting
INFO ipc.Server: IPC Server handler 8 on 0: starting
INFO hamenode.NameNode: NameNode up = 0. .0/0.0.0.0:9000
INFD ipc.Server: IPC Server handler 9 on 9000: starting
01:50:52 INFO hdfs. StateChange: BLOCK* NameSystem.registerDatanode: node registration from 192.168.1.19:
rage DS- 77753874- 192 168 1.19-50010-1312350625673
11/08/03 01:50:52 INFO net.NetworkTopology: Adding a new node: /default-rack/192.168.1.19:50010
11/08/03 01:50:52 INFO hdfs.StateChange: BLOCK* NameSystem.registerDatanode: node registration from 192.168.1.14:
rage DS-86028841-192.168.1.14-50010-1312350622242
11/08/03 01:50:52 INFO net.NetworkTopology: Adding a new node: /default-rack/192.168.1.14:50010
11/08/03 01:50:52 INFO hdfs.Statechange: BLOCK* NameSystem.registerDatanode: node registration from 192.168.1.20:
rage DS-1186509460-192.168.1.20-50010-1312350632717
11/08/03 01:50:52 INFO net.NetworkTopology: Adding a new node: /default-rack/192.168.1.20:50010
11/08/03 01:50:52 INFO hdfs.StateChange: BLOCK* NameSystem.registerDatancde: nede registration from 192.168.1.13:
rage DS-756721719-192.168.1.13-50010-1312350295502
11/08/03 01:50:52 INFO net.NetworkTopology: Adding

NOUVBAWNERO

4.31 Active NameNode /331§

i jps fiv4 & NameNode ¥ sl 15t .
$ips
4.5.3 Backup Node Bt &
1. ssh TEBE RAMBTIZ T =
AR BRIESH 4.5.2 1 1715 “ssh LB F A B FE 1L” S
2. Ucarp & 50L&

Backup Node _I= Ucarp )% %% 51ic & 55 NameNode KEAH IR, ME—AS[A] (1) Hs
J7 i B Jetc/ucarp.sh AR --srcip J& [ F{E A& XA namenodel(Backup Node)H
B2 IP: 192.168.1.12 , HAKAIZ W, 4.5.2 1 “Ucarp 23 HIEE” .

3. %% Hadoop
(1) i Hadoop.
M NameNode(namenode0)iz 25 #i] Hadoop %] Backup Node(namenode1).

B8 /usr/local H S IALRR, AEA5% 38 ) 7 n] LA .

Ssudo chmod 777 /usr/local
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$2 FORAE user H /¥ NameNode ) Hadoop % #il| %] Backup Node.

Scd /usr/local

$scp -r hadoop-0.21.0 192.168.1.12:/usr/local/

(2) ¥%n Hadoop #4245 KL, ML /etc/profile, {Eda I T IHIPI1T

export HADOOP HOME=/usr/local/hadoop-0.21.0

export PATH=SHADOOP HOME/bin:SPATH

(3) il masters fll slaves 314,
masters fit & 4

192.168.1.12

slaves B B 3044

192.168.1.13
192.168.1.14
192.168.1.15
192.168.1.16

(4) BLE /usr/local/hadoop-0.21.0/conf/core-site.sh,

<?xml version="1.0"?>
<?xml-stylesheet type="text/xsl" href="configuration.xsl"?>
<!-- Put site-specific property overrides in this file. -->
<configuration>
<property>
<name>fs.default.name</name>
<value>hdfs://192.168.1.11:9000</value>
</property>
<property>

<name>hadoop. tmp.dir</name>
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</property>

</configuration>
(5) ML /usr/local/hadoop-0.21.0/conf/hdfs-site.sh.

<?xml version="1.0"?2>

<?xml-stylesheet type="text/xsl" href="configuration.xsl"?>

<!-- Put site-specific property overrides in this file. -->
<!-- special parameters for avatarnode -->

<configuration>

<property>

<name>dfs.http.address</name>
<value>192.168.1.11:50070</value>
</property>
<property>
<name>dfs.name.dir</name>
<value>/usr/local/hadoop/local/namenode</value>
</property>
<property>
<name>dfs.name.edits.dir</name>
<value>/usr/local/hadoop/local/editlog</value>
</property>
<property>
<name>dfs.data.dir</name>
<value>/usr/local/hadoop/block</value>

</property>

7E%: fs.defaultname 5 dfs.http.address 49 IP 3452 & % NameNode &9 IP ¥k
192.168.1.11, 1%4F Backup Node *T ¥A#7 [¥] NameNode.
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(6) BUEANSH 3.

/usr/local/hadoop/tmp
/usr/local/hadoop/local/namenode

/usr/local/hadoop/local/editlog

4. &1k

4 Hadoop Backup Node

/ /hadoop Iffi i H 3%
/ /BB Ak H %
/7 HETHiE H %

Backup Node AR Ak, 75 W< namespacelD A— U145

BaEhii

7t Backup Node(namenode1) 2%

$/usr/local/hadoop-0.21.0/bin/hadoop namenode

JAshik REan &l 4.32 Fios.

INFO
INFO
INFO
INFO 2
INFO . Server:
INFO ipc.Server:
INFO ipc.Server:
INFO . Server:
INFO . Server:
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO

Backup Node

handler
handler
handler
handler
handler
handler
handler
handler
kup Node
handler
Checkpoint
namenode. Checkpoint
common. Storage: Numb

INFO common.Storag
2 INFO common.Storage:

Tloaded in 0 seconds.
57:52 INFO namencde.FSNames)
of transactions batched in

2 INFO common.Storage: Image

52 INFO namuno e Chu: point
:1312894¢

] ’” 53 INFO ‘ommon ‘toragn i

e 4 edits # 0 loaded in 0 ond

9 08:57:53 INFO namunode.checkpointer:

Edits

Number
0 Numbor
f11~ of s

ponde
listener
handler

checkpo1nt Period
ize Tr1gger

checkpoint completed in 1 seconds.

s EARAT

—backup

namenodel /192.168.1.12:50105

web-server up at:
1 starting
on 50100:

starting
tarting
starting
tarting
tarting
tarting
tarting
tarting
% tarting
8 on 5 tartin
up at: namenode
9 on 50100: starting
00

0 on 50100:
1on5

2 on

3 on

4 on

5 on

6 on

£ 0on
.168.1.12:50100
(60 min)

536

KB)

of trar

hadoopﬁ1oLa1

New Image Siz

4.32 Backup Node JA )&

454 DataNode Bii&

PL DataNode00 A1, DataNode01~DataNode03 L & Client00~Client03
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fic & [7] DataNode00.
1. ssh TERBE RAMBOTIZT =
B DB S % 4.5.2 1 “ssh LHI G AMBEERET /7 HIRA R
2. &% Hadoop
(1) MK | Hadoops
M NameNode(namenode0)izF£ % #i] Hadoop %/ DataNode00.
BB /usr/local H AR, A1 1] ) w] AgEAT s
$sudo chmod 777 /usr/local
$2 R oKAE user /' K NameNode [1) Hadoop % il %] DataNode00 .

Scd /usr/local

(2) ¥%/in Hadoop #4215 ., ML '® /etc/profile, {Ed)a A P17

export HADOOP HOME=/usr/local/hadoop-0.21.0

export PATH=$HADOOP HOME/bin:$PATH

(3) T 'H masters fl slaves 3044
masters & 4

192.168.1.12

slaves it & L/

192.168.1.13
192.168.1.14
192.168.1.15
192.168.1.16

(4) Bc# /usr/local/hadoop-0.21.0/conf/core-site.sh.
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<?xml version="1.0"?>
<?xml-stylesheet type="text/xsl" href="configuration.xsl"?>
<!-- Put site-specific property overrides in this file. -->
<configuration>
<property>
<name>fs.default.name</name>
<value>hdfs://192.168.1.9:9000</value>
</property>
<property>
<name>hadoop. tmp.dir</name>
<value>/usr/local/hadoop/tmp</value>
</property>

</configuration>
(5) ML /usr/local/hadoop-0.21.0/conf/hdfs-site.sh.

<?xml version="1.0"?>
<?xml-stylesheet type="text/xsl" href="configuration.xsl"?>
<!-- Put site-specific property overrides in this file. -->
<configuration>
<property>
<name>dfs.http.address</name>
<value>192.168.1.9:50070</value>
</property>
<property>
<name>dfs.name.dir</name>
<value>/usr/local/hadoop/local/namenode</value>
</property>
<property>

<name>dfs.name.edits.dir</name>
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</property>

<property>
<name>dfs.data.dir</name>
<value>/usr/local/hadoop/block</value>

</property>

£ % : fs.defaultname %5 dfs.http.address &9 IP 34 F A & 4. IP #u itk
192.168.1.9, % NameNode Z#U/Z, Backup Node 7 & 44:# NameNode 49
JE#LIP Hodk, X #53FF Data Node A& FA4), Bk, NameNode & 4 #[FR,
DataNode & '& VEfEAT15 2.

(6) BIEAHCH 3.

/usr/local/hadoop/tmp / /hadoop IIfiltf H 3
/usr/local/hadoop/local/namenode /1 BAGATAE B %
/usr/local/hadoop/local/editlog // HEALEAE E %
/usr/local/hadoop/block / 1 BAESAAE H 3%

3. Baiilik
PAT T4, 3 DataNode.
$/usr/local/hadoop-0.21.0/bin/hadoop datanode

gk ﬁuznl 433 iR

: y.log: Sstarted selectChannelConnector@0.0.0.0:500
:35 INFO jvm.JvmMetrics: Initializing JvM Metrics with processName=DataNode, sessionId=null
:35 INFO metrics.RpcMetrics: Initializing RPC Metrics with hostName=DataNode, port=50020
:35 INFO metrics.RpcDetailedMetrics: Initializing RPC Metrics with hostName=DataNode, port=50020
:35 INFO ipc.Server: Starting SocketReader
:35 INFO ipc.Server: IPC Server Responder: starting
135 INFO ipc.Server: IPC Server listener on 50020: starting
:35 INFO 1ipc.Server: IPC Server handler 0 on 50020: starting
:35 INFO ipc.Server: IPC Server handler 1 on 50020: starting
02:0 0_datanode.DataNode: dnRegistration = DatanodeRegistration(datanode00:50010, storageID=DS-756721719-1]
13 50010 1312350295502, infoPort=50075, ipcPort=50020)
02:00:35 INFO ipc.Server: IPC Server handler 2 on 50020: starting
02:00:35 INFO datanode.DataNode: DatanodeRegistration(192.168.1.13:50010, storageID=DS-756721719-192.168.1.13-500)
infoPort=50075, ipcPort=50020)In DataNode.run, data = FsbDataset{dirpath="/usr/local/hadoop/block/current

'3
1/08/0: 02:00:35 INFO datanode.DataNode: us-inE BLOCKREPORT_INTERVAL of 21600000msec Initial delay: Omsec
R

1/08/0: 02:00:35 INFO datanode.DataNode: BlockReport of 0 blocks got processed in 2 msecs
1/08/03 02:00:35 INFO datanode.DataNode: Starting Periodic block scanner.

K 4.33 Data Node 2 5&l
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455 NameNode Z#113R3018

11217 NameNode M7 fiEHLIN, TFEAEIZ4T Backup Node M7 s 281
Backup Node, &4 & S F)5, 5 Backup Node DL NameNode J5 3055, M i
o0 1P B LYY A 3R4S, AEREP ) DataNode AT AR IC B SO, AN AR 227 3 k]
PLREATE LT 552 L) NameNode yEMF, 2 5 AR K S IR .

UBIF, AT RAFE AN s E S 3 Backup Node 1E &4 . HARBERWIE 4.34
Fs o

LT B

namenode0 LlActive)s 5
namenodel LlBackup)g 3l
datanode & 5]

'

Elamenodeo (Active) ‘HHL ]“

.

fEnamenode 177 /5 2% 1FBackup
NameNode#t 2, 1& 0D & 4, LA
Active /g #)NameNode 3t F&

i

JaBET A, AT A R
Backup Ji} z/J]NameNode

i

[ LR IEHIB1T bi

K| 4.34 HDFS /)5 50

AIAA I \ PR \4 Backup Node\8 hadoop-0.21.0 474 52 45 .exe

189



.

& T A4 HDFS

Hadoop 4 X XA & Uik B 5 3%,

BEIEH

KX )3 55 namenode0. namenodel. datanode00. datanodeO1. datanode02
1 datanode03. 1# ] SecureCRT 43 1) & 35 21 44715 15

2. Hadoop & &MiK

(1) Ji3h Hadoop. fF namenodeO(NameNode) [ 17, 1%l A ¥ J5 5

namenode(0, datanode00~datanode03.

Scd /usr/local/hadoop-0.21.0

Sbin/start-dfs.sh

VX {F namenode0. datanode00~~datanode03 _[# £ {7 fi /& 75 1IEH 1817
$ips
(2) XH] Hadoops
$bin/stop-dfs.sh
MIRAE namenode0, datanode00~datanode03 b4 45 i & IEH 1817 o
$ips
BEEM IP

7t namenodeO(NameNode) 317 %114, namenode0 ¥4 3KHX %] Ucarp 1
master %, INHESL IP Mokt 192.168.1.9 X 4MK %

Snohup /etc/ucarp.sh &

DR ERL 1P &7 LAF, W /R namenodeO, WJii# namenode0(NameNode)
HIRERL 1P IR T A% .

Sssh 192.168.1.9 hostname

7t namenodel(Backup Node) L #47 T %174, It namenodel(Backup Node)
435453 Ucarp [1] slave ffi 4, >4 master Joi% [YEW, namenodel(Backup Node) |
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f*) Ucarp ¥ H] /etc/vip-up.sh A, G AHLES iU 1P #idik 192.168.1.9.

$nohup /etc/ucarp.sh &

4. Bzh Hadoop
7t namenodeO(NameNode) LHAT, AN J5 5 namenode0, datanode00~
datanode03.

Scd /usr/local/hadoop-0.21.0

$bin/start-dfs.sh

KX AF namenode0, datanode00~datanode03 & e IER BT .
$ips

EEEMIRA, 7 namenode0(NameNode) FHAT:

Scd /usr/local/hadoop-0.21.0

Sbin/hadoop dfsadmin -report

EHENT, WA 4 4 Data Node #5530 T -
5. Bzh Backup Node

7t namenode1(Backup Node) EHT, 1%fir4 1] LUK Backup Node (1) H &4 H
h A

Scd /usr/local/hadoop-0.21.0

6. &%& NameNode 5 Backup Node THIERE—E
(1) ?r% NameNode [ jcdE .

7£ namenodeO(NameNode) [ # 17 , MR ¥ B & , % 0 2 K Ui 1
namenodeO(NameNode) b 7cidfi, LA3KEL HDFS 15 ..

Sbin/hadoop dfs -1lsr /
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(2) % Backup Node _I-[¥])7C4#
ft namenodel(Backup Node) # 17, M #i fic & , % dw 2 ¥ U5 I
namenodel(Backup Node) F[F)7cHd, LI3KH HDFS 15 5o
Sbin/hadoop dfs -D fs.default.name=hdfs://192.168.1.12:50100 —-1sr /
aLLFE B A KO A A P A %% 1) HDFS fF B 58 e A
namenode0(NameNode) I namenodel(Backup Node) e &4 —3.
(3) st
AP (1) . (2) BiF T NameNode F1 Backup Node Hjcds—5, T
[IRER sall v & b - I 28

7t namenodeO(NameNode) FHATR Fiar 2, H 241070 H X NPT A txt 4521
CAFSEHIE] HDFS 1 111 Hg 'k, a2 B2 namenodeO(NameNode) ¥
TCEARE R

Sbin/hadoop dfs —-copyFromLocal *.txt 111

$bin/hadoop dfs -lsr /

1% Backup Node b1 ctids &5 R2 .

$bin/hadoop dfs -lsr /

A] L% % namenode0(NameNode) fl namenode1(Backup Node) jC ¥ — %4
7. #&#l NameNode Joi%BR 55

%14 namenode0(NameNode).

Ssudo shutdown —-h now

8. Backup Node ]34 &

JRE G Backup Node (1) A #7270 #4255 NameNode (1) A A7 04 [F A2 1,
i BB 1P ] LAY ead >k, (HJ2, T2 2 BrBe) Backup Node i ANSCHF#
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(BARRRZ I 4.2.4 “HBEpeLs” ), Bk, FFECUE G 17 AR IS RS -
namenodel(Backup Node)Z i /&AL & % Backup Node JA 21, IULEM A, T
ZLPL NameNode /A 30, ARG S8 on Ao & S

(1) &4 core-site.xml.

7t namenode1(Backup Node) L $41T.
Svi conf/core-site.xml

# fs.default.name B &M hdfs://0.0.0.0:9000, 74 IP Huhl EIsWr,
T+ 192.168.1.9 & H A —/~ 1P, Kb n] DLW T A Vi) 192.168.1.9 1K, ik
H & ot Data Node i K .

<?xml version="1.0"?>
<?xml-stylesheet type="text/xsl" href="configuration.xsl"?>
<!-- Put site-specific property overrides in this file. -->
<configuration>
<property>
<name>fs.default.name</name>
<value>hdfs://0.0.0.0:9000</value>
</property>
<property>
<name>hadoop. tmp.dir</name>
<value>/usr/local/hadoop/tmp</value>

</property>

(2) 1524 hdfs-site.xml.

¥ dfs.http.address FIE &MY 0.0.0.0:50070, {EFTA 1P Hubk BT, XAESR
HRIE IS UL IP: 192.168.1.9 &t v] LAy i) 2] namenodel 1] Web.
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<?xml version="1.0"?>
<?xml-stylesheet type="text/xsl" href="configuration.xsl"?>
<!-- Put site-specific property overrides in this file. -->
<configuration>
<property>
<name>dfs.http.address</name>
<value>0.0.0.0:50070</value>
</property>
<property>
<name>dfs.name.dir</name>
<value>/usr/local/hadoop/local/namenode</value>
</property>
<property>
<name>dfs.name.edits.dir</name>
<value>/usr/local/hadoop/local/editlog</value>
</property>
<property>
<name>dfs.data.dir</name>

<value>/usr/local/hadoop/block</value>

</configuration>

9. X namenode1(Backup Node)& NameNode i#12

7t namenode1(Backup Node) F#47, #iF NameNode TR .
$ips

AIEHERE

$kill -9 NameNode MRS
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10. KL NameNode # =, /251 namenodel 15 5
7F namenodel 47

$Scd /usr/local/hadoop-0.21.0

$bin/hadoop-daemon.sh start namenode

#r % HDFS.

Sbin/hadoop dfs -1lsr /

ATLLUE R, I SCAE, 2R oc i JE R k.
HARAE IR

Sbin/hadoop dfs -copyFromLocal conf/*.xml 111

A LUE £ namenodel PIH I K5, 25 B4 AT IR HEAT .
$bin/hadoop dfsadmin -report

IEWAEDL N, WTLAE $] 4 A Data Node #VEM K T .

11. Bzh##Y Backup Node

Backup Node

1YEFE2 HI ) namenode0 1F 4 #7 1) Backup Node )i 5, £ namenode0 F#47.

(1) ) namenode0.
(2) JABhKEAU 1P,
$nohup /etc/ucarp.sh &
TR RE AL TP 215 T A%
$ssh 192.168.1.9 hostname

EWEW T, EPLIP V1R namenodel.
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(3) Bl E .
&4 core-site.xml,
$vi conf/core-site.xml
# fs.default.name [{I{E &N hdfs://192.168.1.12:9000.
7f namenode0 &4 hdfs-site.xml.
$vi conf/hdfs-site.xml
¥ dfs.http.address FI{EEMCA hdfs://192.168.1.12:50070.
(4) J335),
$bin/hadoop-daemon.sh start namenode -backup
(5) 7t namenodeO(Backup Node) 1 7o .
$bin/hadoop dfs -D fs.default.name=hdfs://192.168.1.11:50100 ~1lsr /
A LUE B ol R .
4.5.6 NameNode ZHIEE MK

24 NameNode 75 WL, 75 2 /E124T Backup Node )75 i 2% 11 Backup Node,
& 25 & S04 5 L NameNode 733 5. NameNode ()it Backup Node) i35
W RAF AL 1P, AEHEH () DataNode Jo77 UBACE, AN TR £ 5 gl vl LLEDEN )
NameNode v/, #AMEREKEIES, Mk, EE B 5 E3) Backup
Node. ATFSEEAAILL Eigst, WRAHON LS #HAE R0 . RPN,

AIRAIL: \PLH\4 Backup Node\9 hadoop-0.21.0 k351 5 55 .exe

1. BERIELIH

H X )3 55 namenode0. namenodel. datanode00. datanodeO1. datanode02
1 datanode03. f#i [ SecureCRT 7 &340 k. WEN S L Es), WEHE
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R IR BIWIEEIR A .
2. BEIELIP
(1) 7t NameNode(namenode0) 3117,

$ nohup /etc/ucarp.sh &

Ucarp JH4lJ5, NameNode(namenodeO)Ri38hn—" g4l IP (192.168.1.9) %
A TAE, FEHABAT & L, ViR 192.168.1.9 v £V iH] #] NameNode(namenode0).

1F datanode00 ¥ FizfT .
S ssh 192.168.1.9 hostname

AT 45 8 4 namenode0, VWi MEHL IP (192.168.1.9) HEZLV M 3| T

NameNode(namenode0).
(2) ¥ Backup Node(namenodel) L4 47 -

$ nohup /etc/ucarp.sh &

24 NameNode(namenode0) J; 7% jj 0] i}, Backup Node(namenodel) ¥ #% %%
NameNode(namenode0) [ 4L [P (192.168.1.9) XJ4Mik55 .

3. Az Hadoop
(1) )33 HDFS 1%,
7t NameNode(namenode0) ) 2 _EFAT .
$/usr/local/hadoop-0.21.0/bin/start-dfs.sh
BE AN
$/usr/local/hadoop-0.21.0/bin/hadoop dfsadmin -report

HDFS £ERER A &l 4.35 Fios.
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K 4.35 HDFS #£#HREE

(2) JA3) Backup Node(namenode1).

7t Backup Node(namenode1) ) % AT, i 2 w4815 H &5 2050k
$/usr/local/hadoop-0.21.0/bin/hadoop-daemon.sh start namenode -backup
HE RGN
$ips

BmEHE.
$1s -1 /usr/local/hadoop-0.21.0/logs

(3) fi# HDFS.

7t NameNode(namenode0) 4447, il NameNode(namenode0)_ |- 1) 7C 4k ,
#rif) HDFS 150t

$/usr/local/hadoop-0.21.0/bin/hadoop dfs —-1lsr /

Al LUE B /tmp H ¢ A %A 192.168.1.13~192.168.1.164 YA Hk, i
WA, WF T,

7f Backup Node(namenode1) =147 :

$/usr/local/hadoop-0.21.0/bin/hadoop dfs -D

#1f) Backup Node(namenodel) MR ycHdlifE B v LUERIPE Wor—F, Ui
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Wl R
4. BANEERIE

WA, M datanode00~datanode03 PU-/N% )7 i 5 £ 1) HDFS “/tmp” T
] 192.168.1.13~192.168.1.164 VYA~ H s 5 AN, BN o5 N 50 A3,
Y54 10000~10050, AR/ A SMB, 5 A[HFE 10s.

1t datanode00~datanode03 4K IXFAT:

$/usr/local/hadoop-0.21.0/bin/write to hdfs.sh 50 50000000 10

7£%: write_to_hdfs.sh By AR AL 4 Backup Node\write_to_hdfs.sh, £
/A /usr/local/hadoop-0.21.0/bin/makefile 42 /5 | T4 2 X A#F.

5. &Y

i TN [ OfF B fL NameNode G v IE ¥ Mk %%, 78 Uk, & % Backup
Node(namenodel) L&, AHAJ¥: k) NameNode % .

(1) 154 hdfs-site.xml.

# dfs.http.address KB &Sy 0.0.0.0:50070, 7ErF 1P #ulik W, XkEA
HIE L L IP (192.168.1.9) 5 AT LLijj 14 ] namenodel ) Web.

<?xml version="1.0"?>
<?xml-stylesheet type="text/xsl" href="configuration.xsl"?>
<!-- Put site-specific property overrides in this file. -->
<configuration>
<property>
<name>dfs.http.address</name>
<value>0.0.0.0:50070</value>
</property>
<property>

<name>dfs.name.dir</name>
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</property>
<property>
<name>dfs.name.edits.dir</name>
<value>/usr/local/hadoop/local/editlog</value>
</property>
<property>
<name>dfs.data.dir</name>
<value>/usr/local/hadoop/block</value>
</property>

</configuration>
(2) B core-sitexml.

Svi conf/core-site.xml

¥ fs.default.name FI{EA&CA hdfs://0.0.0.0:9000, 7EFTH 1P Huhl LWEWT,

192.168.1.9 j&H A F—AN 1P, BRI nT LA U5 i) 192.168.1.9 ik, Wik H
& Pimak Data Node K »
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<?xml version="1.0"?>
<?xml-stylesheet type="text/xsl" href="configuration.xsl"?>
<!-- Put site-specific property overrides in this file. -->
<configuration>
<property>
<name>fs.default.name</name>
<value>hdfs://0.0.0.0:9000</value>
</property>
<property>
<name>hadoop. tmp.dir</name>
<value>/usr/local/hadoop/tmp</value>

</property>
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6. 1l NameNode &% 4tBR %

i J§ NameNode(namenode0) Z {j, sE#rE—F HDFS 3B AN, 1E
NameNode(namenode0) 447 :

$/usr/local/hadoop-0.21.0/bin/hadoop dfs -1lsr /

ATLLEE, IR PG 50 AR A B, WY TS
N1

T i NameNode(namenode0).

Ssudo reboot

7. 11# Backup Node
(1) %H] Backup Node(namenode1)_ ) NameNode #F¢.
7t Backup Node(namenode1) [ #47T:
$ips
##% NameNode [FJEERE S, 3L Kill 5,
(2) 1£ Backup Node(namenode1)_I- /5 237 1) NameNode.
$/usr/local/hadoop-0.21.0/bin/hadoop-daemon.sh start namenode
(3) BAEERE L.
$/usr/local/hadoop-0.21.0/bin/hadoop dfsadmin -report
(4) #iF HDFS.

$/usr/local/hadoop-0.21.0/bin/hadoop dfs —-1lsr /

EEEEPAT LT a4, ATLVE BRSO R, IR, SRS
NG, HRES, KIS FBAT B Z H12) HDFS v, LA RS il

192.168.1.13 10013~10017
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192.168.1.14 10013~10016
192.168.1.15 10013~10016
192.168.1.16 10013~10016

PSR B R AEAE DI UTTR] - PRI T AT A4 B TL IR A DR L5 N 1Ty o

8. Bah#TAY Backup Node

EPERIA T )5 1) namenode0 5 £ 4F B 1 Backup Node.
(1) JAzh M 1P,

$nohup /etc/ucarp.sh &

MR B 1P 215 TAE .

$ssh 192.168.1.9 hostname

IERAEDL R, ML IP Nf5 1 namenodel.
(2) Bl E .

&4 hdfs-site.xml,

$vi conf/hdfs-site.xml

# dfs.http.address fR{E &4 hdfs://192.168.1.12:50070.

&1 core-site.xml.

Svi conf/core-site.xml

¥ fs.default.name [{E 15 % % hdfs://192.168.1.12:9000.
(3) Ji3) Backup Node.

$bin/hadoop-daemon.sh start namenode -backup
(4) 77 namenodeO(Backup Node) 1] 7o .

Sbin/hadoop dfs -D fs.default.name=hdfs://192.168.1.11:50100 -1sr /
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] LUE B s R
9. BINEIRIE
P I A write_to_hdfs.sh, M datanode00~datanode03 PY-/~% /7 i 15 A [n)

HDFS “ /tmp” F (] 192.168.1.13~192.168.1.16 WU/ H 5 AN, K%/ i
BN 50 N, 45 oh 10000~10050, AN/ R SMB, 5 AR 10s.

7t datanode00~datanode03 % }*' %y )l FH 1A read_from_hdfs_IP.sh (JHIASy5AY
Z: W, 4 Backup Node\read_from_hdfs_IP.sh) )\ HDFS F & il i H 5T (1) 304 214
Hi1 /tmp/192.168.1.1x H3% N. 7F datanode00~datanode03 L #17:

$nohup /usr/local/hadoop-0.21.0/bin/read from hdfs IP.sh 192.168.1.13 &
$nohup /usr/local/hadoop-0.21.0/bin/read from hdfs IP.sh 192.168.1.14 &
$nohup /usr/local/hadoop-0.21.0/bin/read from hdfs IP.sh 192.168.1.15 &

$nohup /usr/local/hadoop-0.21.0/bin/read from hdfs IP.sh 192.168.1.16 &
ERPATTEDL

$ps -an

aAE SR

$1s -1 /tmp/192.168.1.13
$1s -1 /tmp/192.168.1.14
$1s -1 /tmp/192.168.1.15

10. HEEIR

)% namenodeO(Backup Node)#/J#t s NameNode. 7f namenode0
A e B S

(1) 1524 hdfs-site.xml.

Svi conf/hdfs-site.xml
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# dfs.http.address A& 54 hdfs://0.0.0.0:50070.
(2) 1824 core-site.xml.

Svi conf/core-site.xml
# fs.default.name F{E A hdfs://0.0.0.0:9000.
11. ##l NameNode(namenode1)7c ;% AR 5%

1 namenodel FHAT:

$sudo reboot

12. 1J]#% Backup Node
HUAEES WP, 7, 76 namenode0 34T .

ff. datanode00 LA&FRMHINGIL, wf LA 2BIAH IO SCAE R BIRIAE, 5 W] D)4
J8%s, ARAT RO SO BT S, DA RS S A 1

192.168.1.13 10016~10025
192.168.1.14 10015~10024
192.168.1.15 10013~10023
192.168.1.16 10015~10024

PLE AR D) B S R A A DI 18], g EE LA IR L A i DR L A2 e o
13. Bzh##Y Backup Node

TEPENI A JH 1) namenodel 5 s/ 4 1 () Backup Node, HAR#E:AE S WD R
9, 1t namenodel _#4T.
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NameNode & —/¥—#[% %, ™ Hadoop B & 49 HA AUhlIR Z ALK, A%
M-¥x 49 Backup Node 4 4], —/~ 1.5 12A-X4#UAEH) HDFS % 4t, NameNode % & W 4
MR 42 V& E 45 4P, Bpie 2 4% k428 % 3 MEX Backup Node, HDFS k5 iE % 9 i
FlAE %% 20 4401, EakF 24 x 7 uptime 895 AR HRNAEZ 89, EEAGHT
42T, Facebook 42 5 I T HDFS #9# & (Hot standby ) #u#%] AvatarNode, 77 B&
B\ A4k eyt 4% (Fail over) BFIA],

[1] Apache Hadoop Goes Realtime at Facebook. Dhruba Borthakur and Joydeep Sen Sarma and

Jonathan Gray. Sigmod 2011
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5.1.1

Hadoop oA X XA & 4L iR B 5 &%,

51 AXFiiA

BRI LRA

AvatarNode [N R4 WK 5.1 s, EMFE—4 Primary AvatarNode. —>
Standby AvatarNode. —~ NFS Jlx45#%. £ Data Nodes LA & £ Clients.
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BN Primary [1
& P00 I BEHE
JH P 1] s EPNEFS m fiiCheckPoint |ss
NamenodeQy(Py {mary NS 4545 Namenode] (Standby)
DataNode 7] DataNode{l [fjnamenodel

P01 namenode0’& R DBE E, s
OB, block 7 EHA5 &
N b4
S block {7 ¥
502 (253
l datanode00 datanode0l datanode02 datanode03
H 03

K51 RGAHE

Primary AvatarNode /& #M2 i e 25 () NameNode;

Standby AvatarNode t2i217—/ NameNode # %, 55 Primary AvatarNode
WA TCEARE AR FE R 2P, 24 Primary AvatarNode JCiEX ARSI, e 42
# Primary AvatarNode *f #MR %5

Primary AvatarNode il Standby AvatarNode ifiidf NFS i 45 #sE47 0 HE
[{]2{, Primary AvatarNode [1] NFS = HxH5 ANHE L%, Standby
AvatarNode &N NFS JLgHP B H &k R NAAET AT, NFS
W B A & HL A AT LA {4 Standby AvatarNode fE # % Primary
AvatarNode I}, WAFH I 0EdE 5 2 1 Primary AvatarNode [ 47 JGEK
P80

Data Nodes ¥ Primary AvatarNode Al Standby AvatarNode #{2 A
NameNode, Kt73lIn) E4Rk Block 15 545
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» C(lients J& Facebook #£fit[f] AvatarNode % ) ¥ o

AvatarNode 7E W& U AISEIL A VF 2 EAE S 7, e 1#i{f T AvatarNode
B A RG] 5

T 4% AvatarNode X H| T Standby AvatarNode 55 Primary AvatarNode # 17 704
PEHA, [FI Data Nodes 73715 %> AvatarNode b 3R [RIFE 008k Block 7 4%
5 R, IXFEAT LR Standby AvatarNode ) A 777034l 55 Primary AvatarNode 5¢
oo PN 7) £ D RPIVEEC ADO PN & T E /SR TF A

H:¥k AvatarNode i NFS 154 ol R0 (247 i, NFS 78S B —
B R s, AR SERRE R, 3% HDFS down time 1) 5 22 R 25 42 A4 14 T
FE ey, BEAR T LRI N

¥ %1+, Facebook F FAJE 4 544 Bt 18] A, AU — ik o T AR AR 3% 2% A%, down time.

[A It AvatarNode ] Lf# 44 k34> down time, J1Z NFS #4F H G A5

Al 4E, [AUE NFS 5538 i HDFS down time [ JLFRAR/N, T HIRATTAE S 1 1 S2 56

SUFH, BfE A& NFS Jeikigs, WA ME AR R, KA/NT NameNode H

e AR S AT S BT e I 1) o IR A NFS 5 (34 22 BT T B3 5 1 T4k o8
i Z A ) — 2, KR T I K.

FHX AvatarNode 7EPERE LT Hadoop ¥ Backup Node #lifil. XI-T Backup
Node #Liil, NameNode 722K 1 H &l 5% [7] 22 58 2] Backup Node, IXtH &I
%, NameNode f/=E— 4 H&wdx, BT HSMFED, @455 FF Backup Node
B, ST WAES ISR AR oo B, R AR H S IE s B NS, I P IRSE
WG A 545 . X T AvatarNode, Primary AvatarNode ¥ H &5 N NFS [F L= H
SHPEE S, AH A2 Standby B, At AvatarNode [FI20% 5 =

U4, fESZHL I AvatarNode SRl T wrapper #30, RA[REHI4E#& NameNode
CA D REARAE, AR BRI N2, BERIAL TR, AR E T RGN
SEPE, 1 HAR{¥T HDFS 5 AvatarNode % HARHS (I 4Ed
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H g

Hadoop oA X XA & 4L iR B 5 &%,

24K, AvatarNode WHAFAE—YEANE 2 Ab, Hrp EE— SR RTERIR D,
T A B PR ARG S, N2 FEHLH AR 4%, PR T & 1N 3 A%

512 BRS#H

FEJR ST, BATE LGS, AvatarNode IHLHIREAT 2047, Tk i

AvatarNode [F]— N BN P2 A7 P REAT B, HARIF A2«
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(1) Primary AvatarNode 3¢ 3));
(2) $:F 5k Standby AvatarNode i 4/
(3) F5# 2K Primary AvatarNode J& )42 Client =K, X4k 1% 5

(4) #%J5 Primary AvatarNode {5 1E:lk %5, Standby AvatarNode HEAT VJ#eH7%
K5 o

AERBEMWINR S, EERIF@mAE, 2 TH#KREA AvatarNode 4914,
E AT RF R TIZE, THMT AvatarNode ¥ AitA ), X Wiz FT—=
“AvatarNode &7 , BidZhF L BRI R, KRB AAERMEAFE, IH
IR ik, FEF|ELHATIER, AR EHF.

AvatarNode [P35 DL A7 A1

» 55 12 Patch J7 3, v HEAEH T Hadoop B 7 Hi, H BT S £ Hadoop
A 0.20, 25 1 Fhoy & A& Har &34 Hadoop B 7 I H,
i FHIAE C A U565 4T Patch JFE08T Build:

= 32 B H A N FaceBook 4EH ) Hadoop 7337, JLRRASH /&5
TEM 0.20 BRABATE SOm B 55 2 Fh 5 =0&E A% 2411 Hadoop 7332
BRI R ER N, %5 A B . Ry SRR T 28 1 Al
%L Build Ak, sUERME ] 7 VRIS AAH A

Ja A1 K H FaceBook Hadoop 73 SRS X AvatarNode HLHIIHEAT 7347

A1 HTH FaceBook Hadoop 7). WA & facebook-hadoop-20-append-
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eaec342.tar.gz, F#aHLHER:
https://github.com/facebook/hadoop-20-append

ZHRA LA Hadoop B 7 A 0.20-append FEft E, A B 55k K EiE Sk
1. AvatarNode [KIfCHL {7 T -

facebook-hadoop-20-append-eaec342\facebook-hadoop-20-append-eaec342\s

RS T
5.1.3 [MEEHIE
1. AFFARH

5000 J5/N3CHE, AvatarNode [VI#e TR AL 60 #5, 5 AR R HE &
T AT 1 AN,

2. SRR

10 AN He s Rl ASEE I 15 5.

52 THEUES

Tif

=|
5

AvatarNode ] Primary 15 i fll Standby 7 58 4% 74 H 2 NameNode, FIo#(
P& 25 /) F1 NameNode J&—2HT .

FEAVHT KA 49 FaceBook Hadoop 4 X /R#h7%: facebook-hadoop-20-append
-eaec342.tar.gz, '€ 21 Hadoop ‘B 7 WA 0.20-append Hah 152 m K4y, @™
% 2 F P H5H TR 690 ASL Hadoop B AR 0.21, M) ZFAFH LI
LA PR, {315 FaceBook Hadoop 4~ % /R4 HDFS sU4k3E 4T
5] Z oA

[2] http://hadoopblog.blogspot.com/2010/02 /hadoop-namenode-high-availability.html
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5.2.1 Z FSNamesystem
AvatarNode ) W 7 JC 3 ¥ 1 2% FSNamesystem K 4 — % /v, K
FSNamesystem £ 3 — A5 55 2L B 03 A8 3
*  “public FSDirectory dir;” : & P%> HDFS [f] INode 15 5., a2 4idy %
A~ HDFS HJZ I H s A5 8, RN 38 4 52 e Bedls (R In 38 LA SR AAATAds

= “final BlocksMap blocksMap=newBlocksMap(DEFAULT_INITIAL_MAP_
CAPACITY, DEFAULT_MAP_LOAD_FACTOR);” : 4135i HDFS HJif Block
FRIE R, B4 T Block 2 INode LA} DataNode LG

= “NavigableMap<String,DatanodeDescriptor>datanodeMap=new TreeMap
<String, DatanodeDescriptor>();” : 157 HDFS 15 DataNode ¥,
‘B 4Ey" T M DataNode /| Block [}
5.2.2 Z FSDirectory

X} 2% FSDirectory, ‘&f4ff “final INodeDirectoryWithQuota rootDir;” LA K
“FSImage fsImage;” P4 E 1) Rl L AL 5 o

“final INodeDirectoryWithQuota rootDir;” 7~ #4~ HDFS MR H 3%, ‘&t —
ANMECAIZS ALY INode 7171, INode /& HDFS A G IS, H 7R 4af5.

» InodeFile: 7~ HDFS [ A

InodeDirectory: *7~ H 3%
InodeDirectoryWithQuota: &7~ FCA I Hl 1) H 5%

» InodeFileUnderConstruction: #7/~iEAR5EEE NN SCH-.

FSImage

T3 A7 TCEE 5 A el SO E 2 8] A e, & A5 — N FSEditLog editLog
=null;” M H1AZ &
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2% FSImage H & 75t WAF 05 fsimage SCPF2 R4, (452
fsimage X2, BEATHENT G TE & FSDirectory H' (1) INode HZUF .,
LA S K FSDirectory H' (1) INode 21235 B fsimage SO ¥ id sk ik
AT A7 A s

“FSEditLog editLog = null;” W 4 534 JoHc 454 il s [R]85 2 g it H & S0k
edits, BUICEEAL H GO edits (1 H &Ik RN AE, TS5 54711 fsimage
&5 BT &I, TR N Ar oo .

5.2.3 AvatarNode BY% 2 T 803 ST+
AvatarNode PG4 7058 SO

fsimage: H fsimage fAEIE—INZIM N CEIEER, Wt format
%, {EBEK HDFS B 3)RIfE, NameNode 23K X471 fsimage LA
K edits HEGIFRINAE, TERUscH s, S5 5 H B0 TE BOBT
fsimage, MtAbh, it HABLG] (Secondary NameNode. Backup Node &%
AvatarNode) tHA]LAZE Checkpoint i, 7F=2EHi [ fsimage SC14F;

edits: edits SCAF ] HA% Ak 4, 76 5:K HDFS )3 8l i 85JF 47 Checkpoint
i, 2% edits SO THE &

VERSION: VERSION XfFE a5 N, ERS A EEZH &~ HAh 45
NI, B S TR T i #/E T A IR A

fstime: fstime SO 2 H T-17i% YK CheckPoint HJH[A] .

CAL T o s A2 1 current H &

5.3 AvatarNode Primary /23135

AvatarNode Primary /& 3l J5 2> AIRTAS T 55 /€4, SR % Avatar fFHCE T (FE
core-site.xml Al hdfs-site.xm] H B PE 44 45 2 4 0 5% 1 18 P )3 4y 5 M. f¥) Hadoop
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JE .

B4 —) AvatarNode 3241, JFX%) 423 NameNode BEAT#I4H1L, (ERIGH1L
25 35 Web JIRZ5%% CERIAMAEY 0.0.0.0:50070)  RPC ILHEE FH IR 5% 28 FIAH
ARSS ERFE

{EZ 1ii NameNode 2xffi—¥kX CheckPoint. B &RGe¥tiss 85 Scitnak
BN R 23 BB H i, H G SO S 8oma 2 WA 2 2, HE S
PRI RE 2% H AR TE SR ARATT A 6 T A, 2 H B SO g gl R st o8 B T B
B HENEIE, ENAPAERRT— IR ARG 1 H %

BENR, WA I OB BB s e SR DR AE B 1) H S BHERAE 1 B8 A2 T )
current/fsimage "', [AIN 25 H SR BUE A 42 T ) current/edits 238057, M
NEAE T fstime RS A7f% LYK CheckPoint [ IR], 2 J54x%5F5H i kA
DataNode f).CrBk 5 & o

PATR S0 A SCARE 1 187 2 3 A

(1) E &M AN D777% main(String  argv[[PE N, i+ createAvatarNode(argy,
null) /7 7% [F]—4> AvatarNode 554 .

$HADOOP_HOME/src/contrib/highavailability/src/java/org/apache/hadoop/
hdfs/server/namenode/AvatarNode. java
package org.apache.hadoop.hdfs.server.namenode;

public static void main (String argv([]) throws Exception {

try {
StringUtils.startupShutdownMessage (AvatarNode.class, argv, LOG) ;
avatarnode = createAvatarNode (argv, null);

} catch (Throwable e) {
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} while (doRestart == true);

(2) createAvatarNode(String argv[],Configuration conf) /7 V%[ H 2B T .
77V parseArguments(argv) X A ST T AT .

J7¥%: copyFsImage(startupConf,startOpt)# fic & SC 4 H 4 2K Avatar (B E UL
# 4 Hadoop KA, JFHRSEPA “-sync” ZH, Mk AN 55—
AvatarNode fRFFcEHE R 2D .

SEfg Ak —A AvatarNodeo. 1 K7,

$HADOOP_HOME/src/contrib/highavailability/src/java/org/apache/hadoop/
hdfs/server/namenode/AvatarNode. java
package org.apache.hadoop.hdfs.server.namenode;
public static AvatarNode createAvatarNode (String argv[],
Configuration conf) throws IOException {
StartupOption startOpt = parseArguments (argv) ;
conf = copyFsImage (startupConf, startOpt);

return new AvatarNode (startupConf, conf, startOpt.toAvatar());

(3) copyFsImage(Configuration conf,StartupOption opt) /7 VA IFATIRF 41 .

F AT L) Avatar L Standby A2, N setStartCheckpointTime(conf) Jj
L ELS — > AvatarNode ) checkpoint time J- A7 ff7E N AFAZ T .
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S T A M 60 HDFS—Hadoop 44 X 5 % 5697 8 5 %
YRS H P “-sync” ZHN, ¥ NFS %4> AvatarNode &% . H &
S SRR SO A H e 15 NFS EARUARHB A5 etk H sk, RIS a5 H G et

PHCE SCIAEH Avatar [SEMMEAELL “, 7 &G, W& N Hadoop HHKS
B IE

$HADOOP_HOME/src/contrib/highavailability/src/java/org/apache/hadoop/
hdfs/server/namenode/AvatarNode. java
package org.apache.hadoop.hdfs.server.namenode;
static Configuration copyFsImage (Configuration conf, StartupOption opt)
throws IOException {
if (opt == StartupOption.STANDBY) ({

setStartCheckpointTime (conf) ;

if (src.exists() && syncAtStartup) ({

if (srcedit.exists () && syncAtStartup) {

Configuration newconf = new Configuration (conf) ;
StringBuffer buf = new StringBuffer();
if (instance == InstanceId.NODEONE) {

buf.append (imgl) ;

} else if (instance == InstancelId.NODEZERO) {
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}

for (String str : namedirs) {
buf.append (", ") ;

buf.append (str) ;

newconf.set ("dfs.name.dir", buf.toString()):;

(4) AvatarNode MIHI&E 775
T 56 F A2 2% NameNode 14438 J77¥2
WAL 77153817 AvatarNode IRT464E .
$HADOOP HOME/src/contrib/highavailability/src/java/org/apache/hadoop/
hdfs/server/namenode/AvatarNode . java

package org.apache.hadoop.hdfs.server.namenode;

AvatarNode (Configuration startupConf, Configuration conf, Avatar avatar)
super (conf) ;

(5) NameNode [W#43&E 75 K T —AMWIEH46 77 initialize(Configuration
Conf), FHHATMUFLIF -

SEAFI4E— FSNamesystem 28, {EHES 1 SEI4LE FE A T — 7K CheckPoint.

JAB A http g5 ds, LUERG 2 i ] LLE I Web &7 HDFS.
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$HADOOP_HOME/src/hdfs/org/apache/hadoop/hdfs/server/namenode/namenode
.java
package org.apache.hadoop.hdfs.server.namenode;

private void initialize (Configuration conf) throws IOException {

this.conf = conf;

this.namesystem = new FSNamesystem(this, conf);

this.startDNServer () ;

startHttpServer (conf) ;

(6) AvatarNode #1454k /7% initialize(Configuration conf).

Wik EEE I E B T RPC RS 4%, VAR 7 o a] DLz 72 14 H
AvatarNode " [ 77745

$HADOOP_HOME/src/contrib/highavailability/src/java/org/apache/hadoop/
hdfs/server/namenode/AvatarNode. java
package org.apache.hadoop.hdfs.server.namenode;
private void initialize(Configuration conf) throws IOException ({
InetSocketAddress socAddr = AvatarNode.getAddress (conf) ;

int handlerCount = conf.getInt ("hdfs.avatarnode.handler.count", 3);

this.server = RPC.getServer (this, socAddr.getHostName (),

socAddr.getPort (),

handlerCount, false, conf);

this.serverAddress = this.server.getlListenerAddress() ;

this.server.start();
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5.4 AvatarNode Standby B #1132

AvatarNode Standby #H%]J AvatarNode Primary K i, HAEZ 47ET
AvatarNode M4yt vk £ )88 7 —A Standby Z&F%, b2k FE & 00 P Hh 1
CheckPoint, Jf HAEIER T HE) T A4 Ingest &f8, HFLAEH LI NFS Lk
AvatarNode Primary [(#4% H 25 SO, PR S ECH 2R S0 B Bz B gs Ay
P AR H &0 5%, R Sl S A 4 O C EUR R4 BB AvatarNode Standby (1) 4
7 H MW . IXFERL# S AvatarNode Standby 5 AvatarNode Primary [ G PR
T

SERFAASAT IR AT SO B R0, AEAEIE R B, /5 %—N5 f{LA Primary 75
XA, H—AT5 5 LL Standby 77305 8 3. )5 )H 81 AvatarNode Standby il 77
TN T H R T WAL [ 2, KA AvatarNode Standby JA 2l i, ZEhi—/N“-sync”
8, H TIXNS4, AvatarNode Standby B2 7E )8 AvatarNode Primary
VB AGA H S SO S I B Y, JEI UM N A7, AT AT SR oo s
0. X— &7 L—"5% AvatarNode Primary Azt #2H ) AvatarNode.copy
FsImage() /7 V150 B mh A7 f ik

5.4.1 AvatarNode HI#3E 75 5%
(1) 422 NameNode [ 75 1%
(2) B WHWIIEA T T AvatarNode HIHIE61L .
(3) # LA fLL AvatarNode Standby 23, EEA R .
(4) #IEAT A LL AvatarNode Standby 33, W3 3) Standby Z6F4 .

$HADOOP_HOME/src/contrib/highavailability/src/java/org/apache/hadoop/
hdfs/server/namenode/AvatarNode. java
package org.apache.hadoop.hdfs.server.namenode;

AvatarNode (Configuration startupConf, Configuration conf, Avatar avatar)
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super (conf) ;
initialize (conf) ;

if (avatar == Avatar.STANDBY) {

standby = new Standby (this, startupConf, confqg);
standbyThread = new Thread (standby) ;

standbyThread.start () ;

5.4.2 Standby Z&#2H) run() /5%

1551 H hasStaleCheckpoint() /77%, kXt zef2 AvatarNode Primary F14<
H1f¥) CheckPoint INf[F] # ¥zt F AvatarNode Primary 275 75 5 i 5l & A Hofth sy 42k
FEAEXT AvatarNode Primary HJJCE#EM CheckPoint, 152, W o AN 25
AvatarNode Standby >K{#1lF 5 AvatarNode Primary #4555 4% SCA4 i — 850k .

WAL RIS 1 shElc i Cgeid 25 1 AN R R I TR) s 24 i H &5
PR INIE R T —ANEE, W doCheckpoint() /7 ¥2:45 CheckPoint.

JA 3] Ingest Z& #2152 AvatarNode Primary [f] H &

$HADOOP_HOME/src/contrib/highavailability/src/java/org/apache/hadoop/

hdfs/server/namenode/Standby. java

public void run() {

while (running) {
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}
if

{earlyScheduledCheckpointTime = now + CHECKPOINT DELAY;

transaction logs

}

(hasStaleCheckpoint ()) {
backgroundThread = null;
quiesce () ;

break;

(lastCheckpointTime == 0 | |

(lastCheckpointTime + 1000 * checkpointPeriod < now)

(earlyScheduledCheckpointTime < now)

avatarNode.editSize (confqg)

doCheckpoint () ;

earlyScheduledCheckpointTime

lastCheckpointTime = now;

5

AvatarNode

> checkpointSize)

Long.MAX VALUE;

AvatarNode.setStartCheckpointTime (startupConf) ;

(ingest == null) {

ingest = new Ingest (this,

confg,

avatarNode.getRemoteEditsFile (startupConf)) ;

ingestThread = new Thread(ingest) ;

ingestThread.start(); // start thread to process

} catch (IOException e) {
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5.4.3 Ingest Z&#2H) run() /A%

Ingest ZE 211 run() /775, ERIASGE 3 #PiH—IX NFS |- AvatarNode Primary [
HESCIE, e i) a4 H SN H BN AE T ) dr 44 2518, U5 AvatarNode
Standby b [¥) T H0E PR FF— 2L

$HADOOP_HOME/src/contrib/highavailability/src/java/org/apache/hadoop/
hdfs/server/namenode/Ingest. java
package org.apache.hadoop.hdfs.server.namenode;
public void run() {
while (running) {
try {
// keep ingesting transactions from remote edits log.
loadFSEdits (ingestFile) ;
} catch (Exception e) {
} finally {
LOG.warn ("Ingest: Processing transactions has a hiccup. " + running);
}
}
success = true; // successful ingest.

)
5.4.4 Ingest £#28Y ingestFSEdits ()/73%

Ingest ZEF21K) run() J7 ¥ PN loadFSEdits() J5 ¥4, 7722 B i F i) ingest
FSEdits() /7 ¥ %] kiU NFS = AvatarNode Primary [ H &, F£45 H &R 2
WAFET o fEIE 721 while (running) (EIA o454 H AR IAT AL B, MRAEAN R
() H &S AN ] PR 7792 B 8 i 44 5 )
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SHADOOP_ HOME/src/contrib/highavailability/src/java/org/apache/hadoop/

package org.apache.hadoop.hdfs.server.namenode;

int ingestFSEdits (File fname, DatalInputStream in, int logVersion)

throws IOException

}

// Process all existing transactions till end of file
while (running) {
currentPosition = fc.position(); // record the current file offset.

switch (opcode) {

return numEdits; // total transactions consumed

5.4.5 Standby Z#2#) doCheckpoint()7 7%

B S #2 H AvatarNodePrimary [1) /5% rollEditLog(), f# AvatarNode

Primary <M1 2411 H H & SO edits, @7 H & SO edits.new SKAAGE H . b
Ji 1R 91 1) CheckpointSignature SE 7 fi# | #E4T—#X CheckPoint (115 & .

W H ingest.quiesce(sig) /774Xl AvatarNode Primary [ H & T— R EEHUG

Ingest ZEFEmtsv il iy, LA EAEHIEXAE CheckPoint 22 i ACAT 152 UK R 70 H s
AT

{E1E 7] fsImage.saveFSImage()"' FSImage (1] saveFSImage () /7 7% = 2 20 H &

INEE A7 B8 T B8 Wi B SR S o AESEERAE 0 ) oo Bl gioin | 1
EPN: P
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s, 1B putFSImage(sig) /7 %4 585 I Bi 5 S 1 AL 45 AvatarNode
Primary , Jf iz #2 i J1] 3L rollFsImage() /s ¥4 #5 i £ 5 1% 38 4 I\ AvatarNode
Standby A% {18515 S0 [RIRHE; H & 501 edits.new Ffr 4 4 edits.

$HADOOP_HOME/src/contrib/highavailability/src/java/org/apache/hadoop/
hdfs/server/namenode/Standby. java
package org.apache.hadoop.hdfs.server.namenode;
private void doCheckpoint () throws IOException {
CheckpointSignature sig =
(CheckpointSignature) primaryNamenode.rollEditLog () ;
ingest.quiesce (siqg) ;
try {
ingestThread.join () ;
LOG.info ("Standby: finished quitting ingest thread just before ckpt.");
} catch (InterruptedException e) {
LOG.info ("Standby: quiesce interrupted.");

throw new IOException (e.getMessage());

fsnamesys.writeLock () ;

try {
LOG.info ("Standby: Save fsimage on local namenode.");
fsImage.saveFSImage () ;

} finally {

fsnamesys.writeUnlock () ;
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putFSImage (sig) ;
// make transaction to primary namenode to switch edit logs
LOG.info ("Standby: Roll fsimage on primary namenode.") ;

primaryNamenode.rollFsImage () ;

55 RRPBRIEFE=A

551 CIZBERBE=HH
B3 H & A FE e mkdir 4y 2 AT RE -

46 M org.apache.hadoop.fs. FsShell,java [ A 11777 main(String argv[]) JF 4,
HhiE £t RPC 21 T NameNode [1) mkdirs(String src, FsPermission masked)
Jiik, PHJE R org.apache.hadoop.hdfs.server.namenode.FSDirectory.
java H1[#)J77%<T extends INode> T addChild(INode[] pathComponents, int pos, T
child, long childDiskspace, boolean inheritPermission,boolean checkQuota)ft H 3%

By BRI —N 0, SRR R

N IHIXT$HADOOP_HOME /bin/hadoop dfs -mkdir /usr/root/mydir iz 2 [T
TAELEAT VR 537

1. org.apache.hadoop.fs.FsShell.java B A O 775% main(String argv[])

WV E e FsShell SEIfL, HAESL run() 7k b BTN S4L, 7 run()
T, NS EdE € #) doall(String cmd, String argv([], int startindex) J7 ¥+
WL, 2 JE S % N\ mkdir(String src) J7 i

$HADOOP_HOME/src/core/org/apache/hadoop/fs/FsShell.java

public static void main (String argv([]) throws Exception {

FsShell shell = new FsShell():;
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int res;
try {
res = ToolRunner.run(shell, argv);
} finally {
shell.close () ;
}
System.exit (res) ;

}
2. org.apache.hadoop.fs.FsShell.java A mkdir(String src)775%

LRI JT V5 SE AW ST H SR R DA AR A, R A A AR R A
org.apache.hadoop.hdfs.DistributedAvatarFileSystem.java Z&[1) mkdirs(Path f,
FsPermission permission) 774, M54 T org.apachehadoop.hdfs.DFSClient
K1) mkdirs(String src, FsPermission permission) /57%. DistributedAvatarFile
System X2 411%: 2% org.apache.hadoop.fs. DistributedFileSystem [ 28, {E#J4A1L
i $RE T AvatarNode Primary (1Bt

$HADOOP_HOME/src/core/org/apache/hadoop/fs/FsShell. java
package org.apache.hadoop.fs;
void mkdir (String src) throws IOException ({
Path £ = new Path(src);
FileSystem srcFs = f.getFileSystem(getConf ());
FileStatus fstatus = null;
try {
fstatus = srcFs.getFileStatus (f);
} catch(FileNotFoundException e) {
if (!srcFs.mkdirs(f)) {

throw new IOException("failed to create " + src);
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3. org.apache.hadoop.hdfs.DistributedAvatarFileSystem 2/ initialize(URI
name, Configuration conf)7 7%

7F DistributedAvatarFileSystem Z& W44k 5% 1 564 core-site.xml H &P
fs.defaultname [FIfEH ) “.7 o “.7 ¥k “ /7 JTE L ZooKeeper 44 - AvatarNode
Primary ffHihbAE6% 4%, 11 hdfs://0.0.0.0:9000 ##:4/0/0/0/0/9000, #F
K 4 Sz 46 — /> AvatarZooKeeperClient SZ 1 1F & ZooKeeper 1) & )7 ¥iig X
ZooKeeper EREIATHAE . fJ5 2 H initUnderlyingFileSystem(boolean failover)
J71E N ZooKeeper # 1 _3RHL AvatarNode Primary [ IP Huli addrBytes.

$HADOOP_HOME/src/contrib/highavailability/src/java/org/apache/hadoop/
hdfs/DistributedAvatarFileSystem. java
package org.apache.hadoop.hdfs;
public void initialize (URI name, Configuration conf) throws IOException ({
zNode = "/" + fsAddress.replaceAll ("[.:1", "/");
zk = new AvatarZooKeeperClient (connection, zkTimeout, watchZkK,
watcher, conf, zNode) ;

initUnderlyingFileSystem(false);

private boolean initUnderlyingFileSystem(boolean failover) throws
IOException {
try {
byte[] addrBytes = zk.getNodeData (zNode, activeStat);
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4. org.apache.hadoop.hdfs.DFSClient Z£#9 mkdirs(String src, FsPermission
permission) 7%

5P ) namenode 2415t /& NameNode 52 () RPC L FACHE, i idiEf)
namenode.mkdirs(src, masked) i FH 22 #2541 1 5 V2R 04T mkdir #:4F .

$HADOOP_HOME/src/hdfs/org/apache/hadoop/hdfs/DFSClient. java
package org.apache.hadoop.hdfs;
public boolean mkdirs (String src, FsPermission permission)throws

IOException{

try {
return namenode.mkdirs (src, masked) ;

} catch (RemoteException re) ({

5. org.apache.hadoop.hdfs.server.namenod.NameNode 2 # mkdirs(String src,
FsPermission masked)77 3%

TR AR S AT, VAR RE A NameNode, 7E1E 5%
HE ek AR T H s 4e et AR K S, 2 51 org.apache.hadoop.hdfs.
server.namenode.FSNamesystem 25 ') mkdirs(String src, PermissionStatus permis
sions) 77k

$HADOOP_HOME/src/hdfs/org/apache/hadoop/hdfs/server/namenode/namenode
.java
package org.apache.hadoop.hdfs.server.namenode;

public boolean mkdirs (String src, FsPermission masked) throws IOException {

if (!checkPathLength (src)) {

throw new IOException ("mkdirs: Pathname too long. Limit "
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+ MAX PATH LENGTH + " characters, "

+ MAX PATH DEPTH + " levels.");

}
return namesystem.mkdirs (src, new
PermissionStatus (UserGroupInformation.getCurrentUGI () .getUserName (),
null, masked));
}

6. org.apache.hadoop.hdfs.server.namenode.FSNamesystem 2 #J mkdirs(String
src, PermissionStatus permissions)7 7%

e T WA A J7 ¥ mkdirsInternal(String  src,PermissionStatus
permissions), A T B HAR Tk b — Sl ar H s H O 3 T
WA, PrLLiff) getEditLog().logSync() FFE I K A A7 P K H G B N B4 H
N S A

$HADOOP_HOME/src/hdfs/org/apache/hadoop/hdfs/server/namenode/FSNamesy

package org.apache.hadoop.hdfs.server.namenode;
public boolean mkdirs (String src, PermissionStatus permissions
) throws IOException {

boolean status = mkdirsInternal (src, permissions);

getEditLog () .logSync () ;

return status;
}

7. org.apache.hadoop.hdfs.server.namenode.FSNamesystem &) mkdir
sinternal(String src, PermissionStatus permissions)773%

FE VAR E I E T BN, RO A N B R AR, F— N Z R ggE 1
mKkdir &K HAT .
Z e — R/ARA A, 5 HX A/ E#5L. NameNode J& 75 AL TR P15
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A BREARETAR. F A SRR, inode 11 UL 7 Ol B ERAE

K& M org.apache.hadoop.hdfs.server.namenode.FSDirectory.java 2
] mkdirs(String src, PermissionStatus permissions,boolean inheritPermission, long
now) 7%, s Ja iR S N,

$HADOOP_HOME/src/hdfs/org/apache/hadoop/hdfs/server/namenode/FSNamesy
package org.apache.hadoop.hdfs.server.namenode;

private boolean mkdirsInternal (String src,PermissionStatus permissions)

throws IOException {

try {
writeLock () ;
if (dir.isDir(src)) {

return true;
}
if (isInSafeMode ())
throw new SafeModeException ("Cannot create directory " + src, safeMode) ;
if (!DFSUtil.isValidName (src)) {
throw new IOException ("Invalid directory name: " + src);
}
if (isPermissionEnabled) {
checkAncestorAccess (src, FsAction.WRITE) ;
}
checkFsObjectLimit () ;
if (!dir.mkdirs(src, permissions, false, now())) {
throw new IOException ("Invalid directory name: " + src);
}
return true;

} finally {
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writeUnlock () ;

}
8. org.apache.hadoop.hdfs.server.namenode.FSDirectory.java 28y mkdirs
(String src, PermissionStatus permissions,boolean inheritPermission, long
now) 7%
FEME T, S B T ) H S 4 B A BT H sk AR — A
names [ String 2020, PRI LA BT R byte —4EERA .

{E rootDir.getExistingPathINodes(components, inodes) /7 7% i F m 4 o 54
T 1 H & N1 INode SEBIIRIE], 7E2 J555 14 for JEH A yodidls o O
7F INode SEH1 i) H s 4 4 %% 4% pathbuilder, 55 2 4 for 73R thoxf o8 h A FEALE
INode 24511 H 3% 4 H unprotectedMkdir(INode[] inodes, int pos,byte[] name,
PermissionStatus permission, boolean inheritPermission,long timestamp) /5 V% At
ST H K1) INode SEAF), A Ud BT 7 1) H sk A H sl oo B2 H sl
ST, AR AT AR R

{EAEFAT, Ff4% pathbuilder #4850 1BT LI Hak, JF H 28— HERK
INode sL#i}, fsImage.getEditLog().logMkDir(cur, inodes[i])st# A, RP it
HR AR SN BT HE s R H SR AR T — & H &%, [
I} AvatarNode Standby 7 /i [ 1] Ingest 2k & & S B 45 10 3 8 Hn 48 21 P A7
Kt 44 2587, XA AvatarNode Standby 55 AvatarNode Primary ) o it [7) 20
T o WAk, MEITEREEA R B R, TS AN

$HADOOP_HOME/src/hdfs/org/apache/hadoop/hdfs/server/namenode/FSDirect
ory.java

package org.apache.hadoop.hdfs.server.namenode;

boolean mkdirs (String src, PermissionStatus permissions,

boolean inheritPermission, long now)

throws FileNotFoundException, QuotaExceededException ({
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src = normalizePath (src);
String[] names = INode.getPathNames (src) ;
byte[][] components = INode.getPathComponents (names) ;
INode[] inodes = new INode[components.length];
writeLock () ;
try {
rootDir.getExistingPathINodes (components, inodes) ;
// find the index of the first null in inodes][]
StringBuilder pathbuilder = new StringBuilder () ;
int i = 1;
for(; i < inodes.length && inodes[i] != null; i++) {
pathbuilder.append (Path.SEPARATOR + names[i]);
if (!inodes[i].isDirectory()) {
throw new FileNotFoundException ("Parent path is not a directory: "

+ pathbuilder) ;

}
for(; i < inodes.length; i++) {
pathbuilder.append (Path.SEPARATOR + names[i]);
String cur = pathbuilder.toString();
unprotectedMkdir (inodes, i, components[i], permissions,
inheritPermission || i != components.length-1, now);
if (inodes[i] == null) {
return false;
}
if (namesystem != null)

NameNode .getNameNodeMetrics () .numFilesCreated.inc () ;

NameNode.stateChangeLog.debug (

"DIR* FSDirectory.mkdirs: created directory " + cur);
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}
} finally {
writeUnlock () ;

}

return true;

}

9. org.apache.hadoop.hdfs.server.namenode.FSDirectory.java 2£#J unprotected
Mkdir(INode[] inodes, int pos,byte[] name, PermissionStatus permission,
boolean inheritPermission,long timestamp)

2] FH addChild(INode[] pathComponents, int pos,T child, long childDisk-

space, boolean inheritPermission,boolean checkQuota) /7 ¥2:£E JCEdE 1) H 4B LR
Iy —A15 R

B HEA mkdir FRERFR LS.
552 BIENXHEESHT

FEIXHL,  FATTCA A AL I SC A3 HDFS A 441, Ul F SO e ik 7
Al H s —FF, AN 2 orgapachehadoop.fs.FsShelljava [ main(String
argv[]) ik, BR TSRS A, Xt HDFS RGeS0 el H sk AR 1
By ik

FEARN H, W E v 4 $SHADOOP_HOME/bin/hadoop dfs -copyFromLocal
/tmp/test.iso /usr/root/, FLH1/tmp/testiso s& AMREARE A

7EUEHANE], AvatarNode Pimary ¥ H&ES N HESCHE. S H P EAEE S8
EAZAHE, B ANBIHE S, #lUn copyFromLocal (i) HDFS & il 3¢
) W4, @i fi#k openFile. addBlock %% 4k H k. fE AvatarNode Primary
b, XS EAMA S B AN AR SCPE, i HLE 7 E SO B H AR S
H%, tB&5 A3 NFS L H&E S, [}, AvatarNode Standby 2H{ AvatarNode
Primary & NFS F[1 HG&, S8 A7 1 4 ] .
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R B4R B &I E AvatarNode Standby 9 R 44 % =18 69 E#H T A A 5.4
* AvatarNode Standby & 30 iZ42 ¥ 9 Ingest XAZ 49EATHLAH].

(1) Mtdr 43N orgapache.hadoop.fs.FsShell.java [f!) main(String argv[]) /7%
i, SR LA 7k 2] T 1281 copyFromLocal(Path[] srcs,
String dstf) /7 7%.

7ESL 7k, %) FileSystem dstFs = dstPath.getFileSystem(getConf())i& ][]
&Yk org.apache.hadoop.fs DistributedFileSystem.java Z5ff] org.apache.
hadoop.hdfs. DistributedAvatarFileSystem.java 25, % I R4 2 b fE S A U JE H
copyFromStdin(Path dst, FileSystem dstFs)/7vk, WIS & SCHE) copy A i
org.apache.hadoop.fs.FileSystem.java 25f] copyFromLocalFile(boolean delSrc,

boolean overwrite,Path[] srcs, Path dst) /7%

$HADOOP_HOME/src/core/org/apache/hadoop/fs/FsShell. java

void copyFromLocal (Path[] srcs, String dstf) throws IOException {
Path dstPath = new Path(dstf);
FileSystem dstFs = dstPath.getFileSystem(getConf()) ;
if (srcs.length == 1 && srcs[0].toString() .equals("-"))
copyFromStdin (dstPath, dstFs);
else

dstFs.copyFromLocalFile (false, false, srcs, dstPath);

(2) orgapache.hadoop.fs.FileSystem.java Z5[f] copyFromLocalFile(boolean
delSrc, boolean overwrite,Path[] srcs, Path dst) /772 .

WA T org.apache.hadoop.fs.FileUtiljava 25ff] copy(FileSystem srcFS,

Path[] srcs, FileSystem dstFS, Path dst, boolean deleteSource, boolean overwrite,
Configuration conf)/7V%, %772 - @x S0 () 2 AN S0 rb 4 A SO A R A
copy(FileSystem srcFS, Path src,FileSystem dstFS, Path dst, boolean deleteSource,
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boolean overwrite,Configuration conf) J/7i%, HFACEE A ST

$HADOOP_HOME/src/core/org/apache/hadoop/fs/FileSystem. java
package org.apache.hadoop.fs;
public void copyFromLocalFile (boolean delSrc, boolean overwrite, Path[]
srcs, Path dst)
throws IOException {
Configuration conf = getConf () ;

FileUtil.copy (getLocal (conf), srcs, this, dst, delSrc, overwrite, conf) ;

(3) org.apache.hadoop.fs.FileUtil.java Z5[f] copy(FileSystem srcFS, Path src,
HeSystem dstFS, Path dst, boolean deleteSource, boolean overwrite,

Configuration conf) /5%

FEMTTE, ST H R AT V1 A5 DUt 7 Il SO R A U
AN Y H AR SO A o

XS TS, B org.apache.hadoop.fs. DistributedAvatar
FileSystem.java 2[5 org.apache.hadoop.fs.FileSystem [] create(Path f,
boolean overwrite) /7¥%, %7k A2 orgapache.hadoop.fs. DistributedFile
System (1 create(Path f, FsPermission permission, boolean overwrite, int bufferSize,

short replication, long blockSize, Progressable progress) /5 7.

$HADOOP_HOME/src/core/org/apache/hadoop/fs/FileUtil. java

package org.apache.hadoop.fs;

public static boolean copy (FileSystem srcFS, Path src, FileSystem dstFS,
Path dst,

boolean deleteSource,boolean overwrite,Configuration conf) throws
IOException {

dst = checkDest (src.getName (), dstFS, dst, overwrite);
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FileStatus contents[] = srcFS.listStatus(src);
for (int 1 = 0; i < contents.length; i++) {
copy (srcFS, contents[i].getPath(), dstFS,
new Path (dst, contents[i].getPath () .getName()),
deleteSource, overwrite, conf);
}
} else {
InputStream in=null;
OutputStream out = null;
try {
in = srcFS.open (src);
out = dstFS.create(dst, overwrite):;
IOUtils.copyBytes (in, out, conf, true);

} catch (IOException e) {

( 4) orgapachehadoop.fs.DistributedFileSystem.java 25 [f] create(Path f,

FsPermission permission, boolean overwrite, int bufferSize, short

replication, long blockSize, Progressable progress) /517,

I 75 73R [Bl— > FSDataOutputStream f#ii H vt , o ) 4 3 7 vk b B A
DFSOutputStream i [ 24, /& i 7F1X B FSDataOutputStream SE 4] & Xf
DFSOutputStream =2 % [ — 4> 41 %% . 1fj DFSOutputStream Wi ¥ 52 41 J&

org.apache.hadoop.hdfs.DFSClient 2£[¥] create(String src, FsPermission permission,
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boolean overwrite, short replication, long blockSize, Progressable progress, int

buffersize) J7 7S FIAL I o

$HADOOP_ HOME/src/hdfs/org/apache/hadoop/hdfs/DistributedFileSystem. java

package org.apache.hadoop.hdfs;

public FSDataOutputStream create (Path £, FsPermission permission,boolean
overwrite,

int bufferSize, short replication, long blockSize, Progressable progress)
throws IOException {

return new FSDataOutputStream (dfs.create (getPathName (f), permission,

overwrite, replication, blockSize, progress, bufferSize),statistics);

}

(5) org.apache.hadoop.hdfs.DFSClient 2514 # 2% DFSOutputStream 141
77 % DFSOutputStream(String src, FsPermission masked, boolean

overwrite, short replication, long blockSize, Progressable progress,int

buffersize, int bytesPerChecksum).

eIV 34T T %) NameNode [f#E RPC i, A T create(String src,
FsPermission masked, String clientName, boolean overwrite, short replication, long
blockSize) J5 74 oKt NameNode JCHH ) H B EASIN—ASCHETT AL, Y R0
INodeFileUnderConstruction ZE¥5E4 . fJa /LT H3) T —A> DataStreamer
LR T B Ak

$HADOOP_HOME/src/hdfs/org/apache/hadoop/hdfs/DFSClient. java

package org.apache.hadoop.hdfs;

DFSOutputStream (String src, FsPermission masked, boolean overwrite,

short replication, long blockSize, Progressable progress, int buffersize,

int bytesPerChecksum) throws IOException ({
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blockSize) ;
} catch (RemoteException re) ({

streamer.start () ;

(6) org.apache.hadoop.hdfs.DFSClient & 1] N i £k #£K DataStreamer [ run()
Jiie
W5 B TR s &% 8] DataNode, 4% A 3% I BHE 41408 T Packet 28
(RS, XA RAFHE T4 Packet SEH P £ 85 71— 4> Block SR R AG A E L 2
5o i Packet %545 8

ISR FEE A “TH &7 — EHAE dataQueue PAF R A D EHE, 2450k
FISREY, 12K nextBlockOutputStream(String client) 7yE#E R, Er T —/ Mg
57 DataNode M4, ZJ5 ResponseProcessor ZEFedlijmzh, H Tk
DataNode [fJ—> Packet 1 %82 (13 [FI{5 B

¥ 1okt 2 H javaiio f¥) DataOutputStream % H 4 254k 1% 21 DataNode. 1]
B 0 i 32 ZAE DataNode ¥ [f] org.apache.hadoop.hdfs.server.datanode.

DataXceiverServer.java £ FE2SHHHEAT .

$SHADOOP_HOME/src/hdfs/org/apache/hadoop/hdfs/DFSClient. java

public void run() {
Packet one = null;
synchronized (dataQueue) {

while ((!closed && 'hasError && clientRunning && dataQueue.size () == 0)
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try {

dataQueue.wait (1000) ;
} catch (InterruptedException e) {
}

doSleep = false;

one = dataQueue.getFirst() ;
long offsetInBlock = one.offsetInBlock;
if (blockStream == null) {
LOG.debug ("Allocating new block");
nodes = nextBlockOutputStream(src) ;

this.setName ("DataStreamer for file " + src +" block " + block);

response = new ResponseProcessor (nodes) ;

response.start () ;

ByteBuffer buf = one.getBuffer():;

blockStream.write (buf.array (), buf.position(), buf.remaining());

if (one.lastPacketInBlock) {

blockStream.writeInt (0); // indicate end-of-block
}

blockStream.flush () ;

} catch (Throwable e) {
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(7) org.apache.hadoop.io.l0Utils.java Z&[¥] copyBytes(InputStream in,

OutputStream out, Configuration conf, boolean close) /5%

WA T copyBytes(InputStream in, OutputStream out, int buffSize,
boolean close) 5V, TEi1% 7T EHUR 7 s AR, H org.apache.hadoop.
hdfs.DFSClient.java ] P4 & % it 7128 DFSOutputStream [1) write(byte b[], int off, int
len) /7154445 & 1X 3] Data Node.

$HADOOP_HOME/src/core/org/apache/io/IOUtils.java
package org.apache.hadoop.io;
public static void copyBytes (InputStream in, OutputStream out, int
buffSize, boolean close)
throws IOException {
PrintStream ps = out instanceof PrintStream ? (PrintStream)out : null;
byte buf[] = new byte[buffSize];
try {
int bytesRead = in.read (buf) ;
while (bytesRead >= 0) {
out.write(buf, 0, bytesRead);
if ((ps !'= null) && ps.checkError()) {
throw new IOException ("Unable to write to output stream.") ;
}
bytesRead = in.read (buf) ;
}
} finally {
if(close) {

out.close();
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(8) org.apache.hadoop.hdfs.DFSClient.java [ & i H i3S DFSOutput
Stream ) close() /7%

W7k T closelnternal() /5 %, closelnternal() J7 ¥ X H T b 28 1
closeFile(String src) Jy 7%, 7E1%J7i% ™ RPC i £ ] 7 NameNode [¥] /7 2%
complete(String src, String clientName) . 2 Ji 118 F #4202 «

NameNode.complete(String src, String clientName)—FSNamesystem.
completeFile(String src, String holder) —FSNamesystem.completeFilelnternal
(String src,String holder) —FSNamesystem.finalizelNodeFileUnderConstruction

(String src,INodeFileUnderConstruction pendingFile)

7E 257K INodeFileUnderConstruction 324 pendingFile #%#: 1% T INodeFile,
RIEAT SRS B QU b ” s T “Cald” o R SCHR B 1L I% DL
AEDRE I PR TC 0 H S By s R S e 1 1

$HADOOP_HOME/src/hdfs/org/apache/hadoop/hdfs/DFSClient. java
package org.apache.hadoop.hdfs;
private void finalizeINodeFileUnderConstruction (String src,
INodeFileUnderConstruction pendingFile) throws IOException ({
INodeFile newFile = pendingFile.convertToInodeFile() ;
dir.replaceNode (src, pendingFile, newFile) ;
// close file and persist block allocations for this file

dir.closeFile(src, newFile);
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5.6 AvatarNode Standby #[& ]33 72

AvatarNode Standby [ ¥) 4 it #4252 7ir 2 $SHADOOP_HOME /bin/hadoop
org.apache.hadoop.hdfs.AvatarShell -setAvatar primary [HFATHFE. A 077602
org.apache.hadoop.hdfs.AvatarShell 2% () main(String argv[]) 77 %, < J& ¥ &
AvatarShell &1 5261, FH M ZEW runQ) A, £ runQHFEPHM T
setAvatar(String cmd, String argv[], int startindg) 5%, HARRAEL T .

(1) orgapache.hadoop.hdfs.AvatarShell 5[f] setAvatar(String cmd, String
argv[], int startindex) /7%

EM vk, H] AvatarNode 1) getAvatar() /7741 [A] AvatarNode S50 ¥ Ff €4,
1S R A € 5 B D) A AN [F IS A AT D)4, BfE L SCHFF - Standby )46 3
Primary, El RPC iZ#%i§H] AvatarNode /] setAvatar(Avatar avatar) /77%. 7EbL 2 JG
#1 H updateZooKeeper() /74 ZooKeeper £ #f I /7% AvatarNode Primary
HESEF A AL TP

$HADOOP_HOME/src/contrib/highavailability/src/java/org/apache/hadoop/
hdfs/AvatarShell. java

package org.apache.hadoop.hdfs;

public int setAvatar (String cmd, String argv([], int startindex)throws
IOException {

Avatar current = avatarnode.getAvatar();
if (current == dest) {

System.out.println ("This instance is already in " + current + " avatar.");
} else {

avatarnode.setAvatar (dest) ;

return 0;

240



5 AvatarNode

(2) org.apache.hadoop.hdfs.server.namenode.AvatarNode.java Z5[f] setAvatar

(Avatar avatar) /7%

T VE RIS R B A TR LA $1)55 Standby £ (A S PN FE 5241 standby
F cleaner #4511- T, ffita il Standby ¥4 °4 T Primary, VIS FERE KT .

$HADOOP_HOME/src/contrib/highavailability/src/java/org/apache/hadoop/
hdfs/server/namenode/AvatarNode. java
package org.apache.hadoop.hdfs.server.namenode;
public synchronized void setAvatar (Avatar avatar) throws IOException {
if (avatar == Avatar.STANDBY) {
// ACTIVE to STANDBY
String msg = "Changing state from active to standby is not allowed." +
"If you really want to pause your primary, put it in safemode.";
LOG.warn (msqg) ;
throw new IOException (msg) ;
} else {
// STANDBY to ACTIVE
standby.quiesce () ;
cleaner.stop () ;
cleanerThread.interrupt () ;
try {
cleanerThread.join () ;

} catch (InterruptedException iex) {
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clearInvalidates() ;
super.namesystem.setSafeModeManualOverride (false) ;

setSafeMode (SafeModeAction.SAFEMODE LEAVE) ;

}

LOG.info ("Changed avatar from " + currentAvatar + " to " + avatar);

currentAvatar = avatar;

5.7 T —EUIELRIEHH

571 THIEFAFRHMER

AvatarNode Standby 5 AvatarNode Primary ) eEE - 1 H S0 R 75— 20
F ML) : AvatarNode Standby 15 25 [¥) Standby ZeFH i3 2011 Ingest ZeFE1E J& 1
YL AvatarNode Primary 7F NFS e g4 B HE, RREgH—4% HAE MR ILn4k
Bl Ao, IXFESLIRERE T P NameNode A7 I o8 H s 1) —2.

org.apache.hadoop.hdfs.server.namenode.Ingest.java 51 run() /71 T
loadFSEdits(File edits) /5¥2%, 1% J7¥%% 37 7> AvatarNode Primary 7E NFS 45 4%
I H ST N, I S O AT 2 5 U org.apache.hadoop.hdfs.
server.namenod. FSDirectory.java [¥]AH < 52 5T N A7 705000 1 H S

$HADOOP_HOME/src/contrib/highavailability/src/java/org/apache/hadoop/
hdfs/server/namenode/Ingest. java
package org.apache.hadoop.hdfs.server.namenode;
public void run() {
while (running) {
try {
loadFSEdits (ingestFile) ;

} catch (Exception e) {
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running + ") " + StringUtils.stringifyException(e)) ;
throw new RuntimeException ("Ingest: failure", e);
} finally {
LOG.warn ("Ingest: Processing transactions has a hiccup. " + running) ;
}
}

success = true; // successful ingest.

}
5.7.2 Data Node 5 Block #{E I EHE 2

ENAF I TCEEE T, BR T H#W k4 DataNode 55 Block ZUdlHe I Lb {5 5 .
H SR B R AFAE RS B2 15 SO, #F AvatarNode 15 SR sy, 2Bl SofF, F
FEAEAZ INE BN AP % H sk . 11 AvatarDataNode 5 Block ZdsHe iy e i 45
& /E Avatar Data Node 11 fiJH 305, JA PR U AR A7 % 1) Block Zidis B 5 5
L AE4 > AvatarNode, fF AvatarNode B A5 B 5, E%‘ﬁﬁ\]ﬁ%’]@%ﬁ]‘?@?\o
i T AvatarDataNode #&¥f Ibf5 B A& 45 W4~ AvatarNode, X5t R ¢ 7 WA
AvatarNode 77 (¥) vatarDataNode 5 Block i He W s 5 & — 20k

(1) org.apache.hadoop.hdfs.server.datanode.AvatarDataNode.java Z&[f] run()
J7i%431E AvatarDataNode /& a5 FH, fESL 7k B s T A
OfferService £&#2, 755 T M AvatarNode.

$HADOOP_HOME/src/contrib/highavailability/src/java/org/apache/hadoop/
hdfs/server/datanode/AvatarDataNode. java
package org.apache.hadoop.hdfs.server.datanode;
public void run() {
while (shouldRun) {
try {
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if (namenodel != null && !doneRegisterl &&
register (namenodel, nameAddrl)) {

doneRegisterl = true;

offerServicel = new OfferService(this, namenodel, nameAddrl,

avatarnodel, avatarAddrl);

ofl = new Thread(offerServicel, "OfferServicel " + nameAddrl);

ofl.start();
}
if (namenode2 != null && !doneRegister2 &&
register (namenode2, nameAddr2)) {
doneRegister2 = true;
offerService2 = new OfferService(this, namenode2,

nameAddr2, avatarnode2, avatarAddr2);

0f2 = new Thread(offerService2, "OfferService2 " + nameAddr2);

of2.start () ;

} catch (Exception ex) {

LOG.error ("Exception: " + StringUtils.stringifyException (ex));

(2) org.apache.hadoop.hdfs.server.datanode.OfferService.java ZEF£J5 1 run()

T MH T offerService() iy ik, ikt RPC @wREWA T
NameNode ] sendHeartbeat(DatanodeRegistration nodeReg, long capa

city, long dfsUsed, long remaining, int xmitsInProgress,int xceiverCount)

F1 blockReport(Datanode Registration nodeReg,long[] blocks) /7%, 43 %l
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PR I i oA S AN Block A7 Al £ 6L o

$HADOOP_HOME/src/contrib/highavailability/src/java/org/apache/hadoop/
hdfs/server/datanode/OfferService. java
package org.apache.hadoop.hdfs.server.datanode;
public void offerService () throws Exception {
while (shouldRun) {
try {
long startTime = anode.now() ;
if (startTime - lastHeartbeat > anode.heartBeatInterval) {
lastHeartbeat = startTime;

DatanodeCommand[] cmds = namenode.sendHeartbeat (dnRegistration,
data.getCapacity(),data.getDfsUsed (), data.getRemaining(),
anode.xmitsInProgress.get () ,anode.getXceiverCount ()) ;

myMetrics.heartbeats.inc (anode.now() - startTime);
//LOG.info ("Just sent heartbeat, with name " + localName) ;
if (!processCommand (cmds) )

continue;

if (startTime - lastBlockReport > anode.blockReportInterval) {
long brStartTime = anode.now() ;
Block[] bReport = data.getBlockReport () ;
DatanodeCommand cmd = namenode .blockReport (dnRegistration,
BlockListAsLongs.convertToArrayLongs (bReport)) ;
long brTime = anode.now() - brStartTime;

myMetrics.blockReports.inc (brTime) ;
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}
} catch (RemoteException re) {.... }

} catch (IOException e) {... }

5.8 Block BE#h[E+ o5

5.8.1 [al@fiA
(D &5 A3 a.
(2) 5NEI)E, Data Node 437l [] AvatarNode Primary #iI AvatarNode
Standby i 7 Block £ % {5 & -

(3) ek, BT EZP R AR 2], AvatarNode Standby B I3 (A a
15 B, Ak, AvatarNode Standby J& 7523 % 3R Block 15 S 4% 4 6
ML, AR5 4N Data Node & S5

582 %t

AvatarNode Standby A~ <M Bk Block, & & ffM A& XN KR, H I
AvatarNode Standby 17 15 Ingest AvatarNode Primary ) H &5 31 3 b 1 56 T 3044
a 5 Block AW 2C AR A5

5.8.3 RS

Data Node /i) £ 35— OfferService £k k1% Heartbeat Fll
Blockreport, 53 4h43 J5 8)) Block #2I & 1% 2 FE DataXceiverServer() , 7EJEZEFE run()
JIET B A Socket HEATIRWT, S84k B % i) Block 5 AIEK, % P s
ANSCHERE, w4 1h) Data Node &% Block 5 A\if3K, Data Node #5325 K 5, &JF
Ja AN 2 FE DataXceiver() 5kl Block 5 N\ Data Node fi#t. BB B,
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(1) DataXceiverServer.java Z& 211 run() Jy V238 i 7 25 A B el =k, 24
P R IEBHE R DataNode, WL FER) run() 77k while 138 ik
23TF )3 1> DataXceiver ZFE RN

$HADOOP_HOME/src/hdfs/org/apache/hadoop/hdfs/server/datanode/DataXcei
verServer. java
package org.apache.hadoop.hdfs.server.datanode;
public void run() {
while (datanode.shouldRun) {
try {

Socket s = ss.accept ();//5FFER
s.setTcpNoDelay (true) ;

/ /A 1ER, )8 DataXceiver ZfE
new Daemon (datanode.threadGroup,

new DataXceiver (s, datanode, this)) .start():;

(2) DataXceiver.java ZiFE2KM run() 7 ik 2 $da e, AR writeBlock()
W H s b5 NHEAL. b5 OfferService.java 2X(f) notifyNamenode
ReceivedBlock() J7 £ 4% 1

$HADOOP_HOME/src/hdfs/org/apache/hadoop/hdfs/server/datanode/DataXcei

package org.apache.hadoop.hdfs.server.datanode;

public void run() {
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switch ( op ) {
case DataTransferProtocol.OP WRITE BLOCK:
writeBlock( in );
datanode.myMetrics.writeBlockOp.inc (DataNode.now () - startTime) ;
if (local)
datanode.myMetrics.writesFromLocalClient.inc() ;
else
datanode.myMetrics.writesFromRemoteClient.inc () ;
break;
default:
throw new IOException ("Unknown opcode " + op + " in data stream");
}
} catch (Throwable t) {

private void writeBlock (DataInputStream in) throws IOException ({
long totalReceiveSize = blockReceiver.receiveBlock (mirrorOut,
mirrorIn, replyOut,

mirrorAddr, null, targets.length);
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(3) 7E org.apache.hadoop.hdfs.server.datanode.OfferService Z&F£J5[1 notify
NamenodeReceived J5¥%H1 55414k —~ BlockInfo f7Aif2S, FRRILAS M
FI| OfferService £k £ I3 receivedBlockList ', LAE HoAth 7y M A X H
%S

$HADOOP_HOME/src/contrib/highavailability/src/java/org/apache/hadoop/
hdfs/server/datanode/OfferService. java
package org.apache.hadoop.hdfs.server.datanode;
void notifyNamenodeReceivedBlock (Block block, String delHint) {
if (block==null || delHint==null) {
throw new IllegalArgumentException (block==null?"Block is
null":"delHint is null");
}
synchronized (receivedBlockList) {
receivedBlockList.add (new BlockInfo (block, delHint));

receivedBlockList.notifyAll () ;

(4) JLEFY OfferService 472 ()48 & receivedBlockList A0 %%, 7E
OfferService Z&F2 1) run() /5 v 55 203 47: & #£H FH| avatarnode.block
ReceivedNew(), 44 Block JCikXf N AvatarNode [ SCHFR, BEJ7
WRIR Bl A failed £04, AF#EA XN ISR Block, OfferService £k
F¥s ¥R ] avatarnode.blockReceivedNew() 4L 3 failed %74, H#
AvatarNode AN ICRELIN, A XN IK R Block # failed 141
MK, B3 failed $40 %5, OfferService &R =740 F B .

$HADOOP_HOME/src/contrib/highavailability/src/java/org/apache/hadoop/

package org.apache.hadoop.hdfs.server.datanode;

public void offerService () throws Exception {
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Block[] failed = avatarnode.blockReceivedNew (dnRegistration, blist,

delHintArray) ;

(5) AvatarNode 25/ blockReceivedNew () J7 £ U 31 A £ s B A 5 S2 451 44
AP RS block 75 WA H s o 5 SCHF B0 OG5, I B R oK
Z [ block %5 i[M45 DataNode.

$HADOOP_HOME/src/contrib/highavailability/src/java/org/apache/hadoop/
hdfs/server/namenode/AvatarNode. java
package org.apache.hadoop.hdfs.server.namenode;
public Block[] blockReceivedNew (DatanodeRegistration nodeReg,Block
blocks[], String delHints[]) throws IOException {
super.blockReceived (nodeReg, blocks, delHints) ;
List<Block> failed = new ArrayList<Block>();
for (int 1 = 0; i < blocks.length; i++) {
Block block = blocks[i];
synchronized (namesystem) {
BlockInfo storedBlock =
namesystem.blocksMap.getStoredBlock (block) ;
/I IR MR FEF A block
if (storedBlock == null || storedBlock.getINode () == null) {
// If this block does not belong to anyfile, then record it.
LOG.info ("blockReceived request received for "
+ block + " on " + nodeReg.getName()+ " size " +

block.getNumBytes () + " But it does not belong to any file."+ " Retry later.");
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}

return failed.toArray(new Block[failed.size()]):
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% 5 EHRAMTMT AvatarNode 89 R A ATHL A, A8 i 5 ) 3R
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6.1 AXiiAA

6.1.1 MR

AvatarNode #& HDFS _f—/N4h T4, R HSER S8 Ad F 75 4E HDFS 2 kT,
AT Sk E— F AvatarNode #2840 W**@ i%%iﬁﬁ’m%% %bﬁﬂléfl 6.1 Fi7Re

‘i nameno “7‘\" |
namenodjrimaw) IeRS y NFﬁ server

C |ent0 C |ent1 C |ent2 C |ent3
datanode00  datanodeO1 datanode02  datanode03 zookeeper01 zookeeper02 zookeeper03

Klel M&ihth

ARG 4 Primary NameNode. Standby NameNode. NFS Server. Data
Node.Client.Zookeeper 3t 6 PB4 5, BT s S Y FEH LI M HE, 7E datanode00
% datanode03 _I, &A1 A [A]I28 Client A1 Data Node, [] [ iA7E datanode01
% datanode03 [, &E—/N15AHE — Zookeeper, WILFEE 7 NN S,

HARTE DL INE 6.1 TR .
%61 TaEmER

TR A8 IP Hbhik KHEE
Centos5.6 32 {if
Ucarp-1.5.2
namenode0 Primary 192.168.1.11 hadoop-0.20.3-dev
NameNode facebook-hadoop-20-append
JDK:build 1.6.0_24-b07
NFS % /" i
namenodel standby 192.168.1.12 G
NameNode
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i
THaA e IP 33k RHERE
Centos5.6 32 fif
DataNode
datanode00 Client 192.168.1.13 hadoop-0.20.3-dev JDK:build
1.6.0_24-b07

datanode 01 DataNode
datanode 02 Client 192.168.1.14~192.168.1.16 A I
datanode 03 Zookeeper

Centos5.6 32 {1

NFS NFS Server 192.168.1.10
nfs-utils-1.0.9-50.el5

6.1.2 BIERGLREROE

RESUNLLL S B E RGN 22 he (02 4 B AR IF T, R FH B 2che, 7E
BT S, RO BHR, R E O NG B B LR i A AT L

6.2 {FHA Avatar FT#M T kR

M HIY) AvatarNode A W FEH 7720, 25 1 B2 7E R Hadoop-0.20.2 it [¥] HDFS
4T Avatar %M ], 5—~J& Hadoop 7 FaceBook JixA, A& T Avatar {i.
FATE /o okE—F Hadoop-0.20.2 FT4b J AR, JEs:3A 1444 FaceBook
Hadoop FRAHIAH H .

B 5 HAE ) Hadoop A B4 F4F & 1Y Avatar #b ] )5, 752 535 Build 2 )5 )y
"EH . AN AH P Hadoop Y5AS Build J5i2::

= 5 1 FOZHAHL Build, #EK Build #B T L5 B BRI AR AT, 1%
JHRESEN, GG T BIRMOER A5

w52 POUERAHE Build, iZ7VELLEE 1 RhOT VR E IR L IERY, 2 5 REIK
Build i, ANFFFFEMNMLS FERME, &S T RERMIERIIRE.
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1. BRIEINE

(1) PR

o NIRRT R B
(2) MBS

= 1G A7

= 16G %

o MR RO B (Bridge)
(3) HAFIREE

= Cent0S5.6 21V

=  Hadoop [FFRA 4 0.20.2
» JDK AN 1.6.0_16

= Ant [fiAN 1.8.1

6.2.1 Hadoop /&AL Build
A ISR \ALIA\6 AvatarNode 1%/ \1 Avatar A W %374 T 5+ %% .exe
KREBULBRA QTR .
1. BREiZEMN LW
(1) S35 4 wrh SEUE RGN AN UV BSOS A B 5.

(2) BUURIIMLM 2 BT A v (Bridge) , MG, MEHUNLS L (Host)
SCFBERAE M B ML L.

(3) JashERIHL.
(4) BIMAEILE -
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Ssudo vi /etc/sysconfig/network-scripts/ifcfg-eth0

HAV I 0 W 24
M%ﬁ%émmﬁa

i@ it DHCP £t IP Huht g, B /e BB B ALEe B A& DHCP 7 K.,

TR 4% TP JEFH e B A1, & DHCP s s, A4 Hemlt B il
RGN 1P Huhbik B4, WE S5+ HWADDR (MAC #isik) , IPADDR (IP

Hihk) , GATEWAY (MZchbiib)
$sudo vi /etc/resolv.conf
DNS I W BEE N 9 o< kb R AT
nameserver 192.168.1.1
MeE e )G, EEMR.
Ssudo service network restart
ERSCNEELE =P
Fr 1P Hdilk i 75 B IR

$Sip addr show

ping MoCHilE. DNS bk, &
e ety iR WA LLER:, B3
WA, AR, FRREGE, ARSE
KA s 6.2 B

LA,

BBV E DNS R4S sk

[ namenode0 - VMware Workstation =5 o == |

Fle Edit View VM Team Windows Hep | (@ @[3 (DB EE D EE

o v and open s rom the non-profit Mozilla Foundation

@ Firefox 3.6
WELCOME'

eated by Mozilla,
rlerl e top romoting openne:

Here are some really e
you can do to get starts

Decoral te your,
with PERSO

fon and Browse hetter~)
I I D]
Waiting for moz mozillanet... [

[ 8 user@namenode0:~ ]

(@ weicome to Firefox - Mozila Frefox

6.2 M%&) S
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Hadoop o~ XXM % 4o ik B 5= 3%

2. LfERHa

(1) #EL LU N FE: Hadoop-0.20.2.tar.gz, AvatarNode.20.patch, Apache-
ant-1.8.1.tar.gz. FHEMIETE N 4 7 4.4.4 75,

(2) i ] SecureFX 4 DA b 4K A6 5 H 2 ALY /home fuser H % T, W& 6.3
i

fsecurer =3 e

Flle Edit View Options Tools Window Help
DBER BB O LX T HEt B e,

Local (WIN-20110509MVA)  x 92168111 (1) | 192.168.111 2) | 1921681113  x 4

DAIDI jectibak\IDE\ZEHE\had -
= || Name i / Name:

hadeop-0.20.2 i Desktop

hadoop-0.21.0 L jdk1.6.0.24

¢ soft

tmp B4 so Oz

ucarp E8jdk1.6.0 24 ar.9z 1

|| B8 apache-ivy-2.2.0-bintar.gz  |_| [ nohup.out
| e 7|
] comm Open
‘ @ comm Download
— | EBfacebq  Upload
Bt o

i Co
Busa 7T T ——
Edhado
Ed hado
Ed hada
Edhado:
=

ug-2011 05:58:45 .ICE ]
011 04:32:59 2 (S~

3 < m

24 entries

Copy the selection and put it on the Clj

K 63 CfEHISHH

H

3. %I ant

Rt

ant &> Build " H,, T make.

(1) # Apache-ant-1.8.1.tar.gz M /home/user & il F] /usr/local H% T .
(2) Xilifi# ), Apache-ant-1.8.1.tar.gz Wi fif [k #1257 H 5%

(3) %%k /etc/profile, {EARBTRM:

export ANT HOME=/usr/local/apache-ant-1.8.1

(4) FhAT iy AEHC B2
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Ssource /etc/profile

4. f#]£ hadoop-0.20.2

(1) ¥ Hadoop-0.20.2.tar.gz M /home/user & il %] /usr/local H & F.

(2) Xitifi# &, Hadoop-0.20.2.tar.gz H4fi# =251 Hx, Hx4% 4 hadoop-
0.20.2.

5. 1&*MT (AvatarNode.20.patch) & #l Zl/usr/local/hadoop-0.20.2/

6. FT4MNT

Scp /home/user/ AvatarNode.20.patch /usr/local/hadoop-0.20.2/
$Scd /usr/local/hadoop-0.20.2/

Spatch -p0 -E < AvatarNode.20.patch

7. &R
(1) &4 Standby.java.

#4 /usr/local/hadoop-0.20.2/src/contrib/highavailability /src/java/org/
apache/hadoop/hdfs/server/namenode/Standby.java [ 55 341 17

fsImage.saveNamespace (true) ;
(oS
fsImage.saveFSImage () ;

(2) 1&e4 AvatarNode.java.

£ /usr/local/hadoop-0.20.2/src/contrib/highavailability /src/java/org/
apache/hadoop/hdfs/server/namenode/AvatarNode.java ' import =/ 2K

import org.apache.hadoop.security.UnixUserGroupInformation;

import org.apache.hadoop.security.UserGroupInformation;
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JELESS 210 47 initialize(Configuration conf) J5 ik P s INiEA) :

try{

UserGroupInformation.setCurrentUser (UnixUserGroupInformation.login (co

nf));

} catch (LoginException e) {

}
(3) fHES: /usr/local/hadoop-0.20.2 /build.xml 7] P 75 .

MMER build.xml H' Documentation i3 [f] target 25X} [A] (K I 1 A 45 (target
PR GAMD .

H R0 A % 7 7t &£ AR Hadoop #9 doc, %R REMRXIHH A%, 78 Build 49 8F1%
SIAE, EFHE, Build ZEHAEKE doc AHFLEHBT, RFrALA.

<! -- -——>
<!-- Documentation -—>
<l == -=>

<target name="docs" depends="forrest.check" description="Generate
forrest-based documentation. To use, specify -Dforrest.home=&lt;base of
Apache Forrest installation&gt; on the command line." if="forrest.home">

</target>

<target name="cn-docs" depends="forrest.check, init"

description="Generate forrest-based Chinese documentation. To use,

specify -Dforrest.home=&lt;base of Apache Forrest installation&gt; on the

if="forrest.home">

</target>

<target name="forrest.check" unless="forrest.home"
depends="java5.check">

</target>
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<target name="java5.check" unless="javab5.home">

</target>

<target name="javadoc-dev" description="Generate javadoc for hadoop
developers">

</target>

<target name="javadoc" depends="compile, ivy-retrieve-javadoc"
description= "Generate javadoc">

</target>

<target name="api-xml"

</target>

<target name="write-null">

</target>

<target name="api-report" depends="ivy-retrieve-jdiff,api-xml">

</target>

<target name="changes-to-html" description="Convert CHANGES.txt into an
html file">

</target>

8. &l doc

HTAES 7 A Bs T doc M7k, DRISLHI# /usr/local/hadoop-0.20.2/
build/ H 3%, ¥ /usr/local/hadoop-0.20.2/ H 5% F 1] docs & #i|# /usr/local/hadoop-
0.20.2/build/ .

9. HwiIFHTE

Scd /usr/local/hadoop-0.20.2/

$ ant -Djava5.home=$JavaS5Home compile tar

Wl 6.4 Pros g iFd e b o WM B R 3— S8 s, 2R 22/ B S0
G PEIR) Wt AN T BT
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Hadoop o~ XXM % 4o ik B 5= 3%

FIMNEERSOINET], ouassismmsemmmm s [37kB)

[ivy:resolve] .. (OKkB)

[ivy:resolve] [SUCCESSFUL ] commons-logging#commons-logging;l.8.4!commons-logging.jar (1896
[ivy:resolve] downloading hitp://repol.maven.org/maven2/log4j/log4j/1.2.15/logd4j-1.2.15.jar

e B R = e e e e T e e U P
........... (382KE)

[ivy:resolve] .. (OkB)

[ivy:resolve] [SUCCESSFUL ] log4j#log4j;1.2.15!'1ogd].jar (2991ms)

[ivy:resolve] downloading http://repol.maven.org/maven2/commons-httpclient/commons-httpclient
/3.8.1/commons-httpclient-3.08.1.jar ...

[T TIPS T, o 000 0 0 S O e O b

K 6.4 Ynididfe
10. ERAI{EHAR tar &

2 6 5 A2 IR TS 45 49,k /usr /local /hadoop-0.20.2 /build /hadoop-0.20.3-
dev.tar.gz, f#HJEH:

/usr/local/hadoop-0.20.2/build/hadoop-0.20.3-dev/contrib/highavailabi

S
/usr/local/hadoop-0.20.2/build/hadoop-0.20.3-dev/1ib

Pt hadoop-0.20.3-dev H 4k tar L, X AL & 7] H K2 1) Avatar 27 .
6.2.2 Hadoop iREf37Z 1 Build

Hadoop JsfidAH Build #7221 E5 st ar s, et ve, anfEiss
UL Hadoop VsfidAt Build, FG25¢m LA P8R, HARRIMZ WL “\#iAi\6
AvatarNode fii[1\2 Avatar TG %% i.exe” o JGE80BANT.

(1) HEF REAUBLIALE
= SCHLETTHEIAL
= BEURIHLEK M- host-only, 35 HIEK K Wi T
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= JESEAL
(2) Sl

M hadoop-0.20.2 ¥ @ ik B 2% g PR AR R B9 H TR E R IR S A
hadoop-0.20.3-dev.tar.gz fi# Jk 5 copy #| “/usr/local/” |

(3) &1 build H %A1 build.xml

M hadoop-0.20.2 H4# build H % F1 build.xml copy %! /usr/local/hadoop-0.20.3
-dev/ .

(4) Kl ivy-2.0.0-rc2 jar

4 /usr/local /hadoop-0.20.3-dev/ivy/ivy-2.0.0-rc2.jar copy #|/usr/local/
hadoop-0.20.3-dev/lib/.

(5) &8 xml XA
= f&04 build.xml

&4 /usr/local/hadoop-0.20.3-dev/build.xml, % build.xml H' 154 4793 B4,
GYOSE

<property name="ivy repo url" value="file://${basedir}/

1ib/ivy-2.0.0-rc2.jar"/>
» &4 build-contrib.xml

&85 /usr/local /hadoop-0.20.3-dev/src/contrib /build-contrib.xml J: B 68.
69 %fr E&jhi

<property name="ivy repo url" value="file://${hadoop.

(6) miFfI

E /usr/local/hadoop-0.20.2/ ~, AT :
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Hadoop 4 X XA & Uik B 5 3%,

Sant -Djavab.home=$JavabHome compile tar

%1% 5 A2 B IR 46 43k Jusr /local /hadoop-0.20.2 /build /hadoop-0.20.3-dev.
tar.gz, fi# 5% /usr/local/hadoop-0.20.2/build/hadoop-0.20.3-dev/contrib
/highavailability/hadoop-0.20.3-dev-highavailability.jar & #|®| /usr/local/
hadoop-0.20.2/build/hadoop-0.20.3-dev/lib T, f§i" hadoop-0.20.3-dev [k tar
£, XA AT DRI 1K Avatar £ 1.

6.2.3 NFS R =2

AR AE IR \WLIA\6 AvatarNode 1% \3 &= NFS R4 %
1. HEFERN
(D EHRLES

NFS X} BN R G R A FERE R, AR 4 =i datanode03
REPIMLAE K NFS AR5 3% RIS W SCAF, LA H R Z B 54N H SR, Eas
4 NFS.

(2) WA K244 host-only.
(3) BUREAUNLA PR A NFS,

(4) B fEAR, R RS UL SCPF IO A7 Al AR A8 5O8 2 AT SR SRR AF
fil B AT

(5) JABhERHL.
2. (B M EEE

(1) B MAC HuhEFT 1P Huht, Jorp 1P Huhbi% % 4 192.168.1.10.

Svi /etc/sysconfig/network-scripts/ifcofg-eth0

(2) HFMF,

Ssudo service network restart
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(3) KfrikE.
$ifconfig
3. & NFS @B = VLA
$chkconfig -- list | grep nfs

W NFS %A IHLG 8N, Wil e NFS kRS A TG 2

$sudo chkconfig nfs on

4. BLE&/etc/exports

$sudo vi /etc/exports
WNALR
/usr/local/hadoop/avatarshare * (rw,sync,no_root squash)

H:r1 /usr/local/hadoop/avatarshare J& NFS 3L H 5%,

5. ERBNFSBRZHFT =
6. B ENA

£ NFS JIz 55 4% L30T
$Ssudo vi /etc/sysconfig/network
B ENLA A NFS:

HOSTNAME=NF'S

7. &4 /etc/hosts

7E NFS k554 L&
Ssudo vi /etc/hosts

S/

127.0.0.1 localhost
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Hadoop 4 X XA & Uik B 5 3%,

192.168.1.10 NFS
192.168.1.11 namenode0
192.168.1.12 namenodel
192.168.1.13 datanode00
192.168.1.14 datanodeO1l
192.168.1.15 datanode02
192.168.1.16 datanode03

8. E=/3 NFS R%
9. B3 namenodel 15
10. 7£ namenode0 % NFS B &%

Smount -v -t nfs -o tcp,soft,rsize=32768,wsize=32768

7£%: /& NFS JR % 2% 4= namenode0 _L#F-&4]# /usr/local/hadoop/avatarshare
] Efiao

H:H41192.168.1.10: /usr/local /hadoop/avatarshare s {F #y NFS k55 2% L {3t =
HR RN, R EH I H S TFE B —1. /usr/local/hadoop/avatarshare ;&
H:35, BI7E namenode0 #:3% NFS J&, XI/usr/local/hadoop/avatarshare H g
AT B4, SEBr e X NFS k4% I /usr/local /hadoop/avatarshare H 3% #1F .
FEIX B NFS R 4525 L 4L = H 55 namenode0 & (WL H s A H T R RE I 4o X6t 1%
4, AN ADAET AR E .

1. 33

U SREERR T, A R Ay A A S
$mount

o

Sdf -h
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12. NFS $R{E%Lf)

(1) &% namenode0 7 /5 L ff] /usr/local/hadoop/avatarshare H &M % . Kl
6.5 AR AT H3 “1117 .

[user@namenoded® ~1% 1s /usr/local/hadoop/avatarshare/
111

¥ 6.5 namenode0 %S H A

(2) £ namenode0 755 _I-/usr/local/hadoop/avatarshare H 3¢ F#rad H g
“2227 , WK 6.6 s,

[user@namencde® ~]% mkdir fusr/local/hadoop/avatarshare/222
[user@namenode® ~]% 1s fusr/local/hadoop/avatarshare/
111 222

6.6 namenode0 H:E SN

(3) 7€ NFS 15 &, W LLA 2352 H 5% /usr/local/hadoop/avatarshare T 1)
T H3% 5 namenode0 5 i FBUR H s IAHIE, @i 6.7 s,

[user@NF5 ~]% 1ls fusr/lecal/hadoop/avatarshare/
111 222

6.7 NFSHZEHFENE

(4) 7E NFS 15 & _I- /usr/local/hadoop/avatarshare H & T4 H % NFS, 0
Kl 6.8 fii7r.

[user@NF5 ~]% 1s fusr/local/hadoop/avatarshare/
111 222 NFS

6.8 NFS L= H R

(5)7F namenode0 15 £i I, 7] LUF 2| 4L 52 H 5% /usr/local/hadoop/avatarshare
NI H S NFS 9 s BRI Hsrp rgAH IR, il 6.9 Fros.

[user@namenoded ~]% 1s fusrflocal/hadoop/avatarshare/
111 222 NFS

6.9 NFS L= H R

6.2.4 Avatar Hk5ERE

BAEAIREAF . \HLIR\6 AvatarNode 1% /7 \ 4 Avatar 2% 5 3 F .exe
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% < A 6 HDFS

Hadoop oA X XA & 4L iR B 5 &%,

1. EFEUN

(¥ namenodeO REFINL . 76 IE, TATTE LS 4 TP A2 namenode0
R, 1E4 namenodeO [IEAL Y ST

(2)#E % namenodel RERINL . 7E L, TATEFEFE 4 T A2 namenodel
MM, 1EN namenodel 85145 A

(3) NFS JIR%5%5. NFS Rgsasfe Erh ofissly, BHEATH.

(4) #E4 datanode00 ERINL. fEML, FATEFES 4 =PRI datanode00
REFIML, 154 datanode00 [FIELGIE AT, W HAEA H & 02 5 4 H
STl O

(5) #E4 datanode01 ERINL. fEIL, FRATERES 4 PR ZER) datanode01
REFIML, 154 datanodeO1 [FIBLGIE AT, B FHAEAH & 012 5 4 H
STl O

(6) #fE#% datanode02 EHIML. 7ELL, FRATIEFES 4 FH 21 datanode02
MEFIML, 1E4 datanode02 MBI SCAT, W HAEA H 52 7 40 H
X R

(7) #E# datanode03 ERIML. FEUL, FRATERZE 4 T HEH datanode03
MEFUNL, 1E4 datanode03 MBI SCH:, FHHEAS H &2 5 4 H
X o

2. BEERINIERE
3. {£F SecureCRT EIEZ| EIH
4. BHmIFIFRY Avatar T2 EH EIZ N5 (NFS Server RSN

Sscp —r hadoop-0.20.3-dev 192.168.1.12:/usr/local/
192.168.1.12 H & namenodel [f] IP Hihit, &/ FoAh Y 55 1P Hhhik 54,

SERR o

268



6 AvatarNode

6.2.5 Primary (namenode0) T SEE
1. Ucarp #£8 4 EHEREF
2. BL&/etc/profile

export HADOOP HOME=/usr/local/hadoop-0.20.3-dev

i A 3K
$ source /etc/profile
3. Bc&E/etc/hosts

127.0.0.1 localhost
192.168.1.10 NFS

192.168.1.11 namenodeO
192.168.1.12 namenodel
192.168.1.13 datanode00
192.168.1.14 datanodeOl
192.168.1.15 datanode02

192.168.1.16 datanode03

4. B2 E masters A slaves 304

XA A ZEAE AT Jusr/local /hadoop-0.20.3-dev/bin/start-all.sh %% il A
IS, R e R 1 FH A5 R (R AR

Masters -

Svi /usr/local/hadoop-0.20.3-dev/conf/masters
WAL
192.168.1.11

Slaves {1

$vi /usr/local/hadoop-0.20.3-dev/conf/slaves
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WA

192.168.1.13
192.168.1.14
192.168.1.15
192.168.1.16

5. &2 hadoop-env.sh

% PR 51 ] £E /usr/local/hadoop-0.20.3-dev/conf/hadoop-env.sh Jil A 4 %
Hadoop ~F 4 HERR 384T IR B MR 70l 45 7E -

$vi /usr/local/hadoop-0.20.3-dev/conf/hadoop-env.sh

SCHEIR RSN DK (4 %) 42

export JAVA HOME=/home/user/jdkl.6.0 24

+# hadoop-env.sh i #¢& #il #| HAh 15 55 [#) /usr/local/hadoop-0.20.3-dev
Jconf H3g R

6. BLE& core-site.xml

/usr/local/hadoop-0.20.3-dev/conf/core-site.xm] 30 -5 ] Ffid & HDFS &
GHARYE, Bl 2RSH. 10 25, HESHL IPC 5.

$vi /usr/local/hadoop-0.20.3-dev/conf/core-site.xml
WA

<?xml version="1.0"?2>

<?xml-stylesheet type="text/xsl" href="configuration.xsl"?>

<!-- Put site-specific property overrides in this file. -->
<configuration>
<!-- special parameters for avatarnode -->

<property>
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<value>hdfs://0.0.0.0:9000</value>
</property>
<property>
<name>fs.default.namel</name>
<value>hdfs://192.168.1.12:9000</value>
</property>
<!-- special parameters for avatarnode -->
<property>
<name>fs.default.name</name>
<value>hdfs://192.168.1.9:9000</value>
</property>
<property>
<name>hadoop. tmp.dir</name>
<value>/usr/local/hadoop/tmp</value>

</property>

6

AvatarNode

» fs.defaultname0 X7 Primary fWriihik, 0.0.0.0 Fox7EprA sk EIE T .

» fs.default.namel /R Standby Wi Wik,

»  fs.defaultname F7~% ) Ui i [a) HDFS ) NameNode [k,

7. BLE& hdfs-site.xml

Svi /usr/local/hadoop-0.20.3-dev/hdfs-site.xml

P B IR TR BT

» dfs.name.dir.shared0 : NameNode (primary) 555 £¢ 115

» dfs.name.edits.dir.shared0: NameNode (primary) HiGF4EH 2.

» dfs.http.address0: NameNode (primary) http k45 #& il .

» dfs.name.dir.shared1: NameNode (standby) {570 M 1%
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» dfs.name.edits.dir.shared1: NameNode (standby) H &4 i #15
» dfs.http.address1: NameNode (standby) http /it 25 %8 Hu ik

» dfs.http.address: NameNode http 55 %8 Huhik .

» dfs.name.dir: NameNode 51517 fifi #4%

» dfs.name.edits.dir: NameNode &7 1%.

P B SN AT

<?xml version="1.0"?2>

<?xml-stylesheet type="text/xsl" href="configuration.xsl"?>

<!-- Put site-specific property overrides in this file. -->
<!-- special parameters for avatarnode -->

<configuration>

<property>

<name>dfs.name.dir.shared0</name>
<value>/usr/local/hadoop/avatarshare/share0/namenode</value>
</property>
<property>
<name>dfs.name.edits.dir.shared0</name>
<value>/usr/local/hadoop/avatarshare/share0/editlog</value>
</property>
<property>
<name>dfs.http.address0</name>
<value>0.0.0.0:50070</value>
</property>
<property>
<name>dfs.name.dir.sharedl</name>

<value>/usr/local/hadoop/avatarshare/sharel/namenode</value>
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<property>
<name>dfs.name.edits.dir.sharedl</name>
<value>/usr/local/hadoop/avatarshare/sharel/editlog</value>
</property>
<property>
<name>dfs.http.addressl</name>
<value>192.168.1.12:50070</value>
</property>
<property>
<name>dfs.http.address</name>
<value>0.0.0.0:50070</value>
</property>
<property>
<name>dfs.name.dir</name>
<value>/usr/local/hadoop/local/namenode</value>
</property>
<property>

<name>dfs.name.edits.dir</name>

</property> </configuration>

Svi /usr/local/hadoop-0.20.3-dev/conf/core-site.xml

6.2.6 Standby (namenodel) TimEE

1.Ucarp £% 4 EHhEEEIF
2. fic E/etc/profile ([5] namenode0)
3. fic&/etc/hosts ([8) namenode0)
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Hadoop 4 X XA & Uik B 5 3%,

4. Bt & masters #0 slaves 32 ([8] namenode0)
5. B2 & hadoop-env.sh ([3] namenode0)

6. BLE core-site.xml

WAF -

<?xml version="1.0"?2>

<?xml-stylesheet type="text/xsl" href="configuration.xsl"?>

<!-- Put site-specific property overrides in this file. -->
<configuration>
<!-- special parameters for avatarnode -->

<property>

<name>fs.default.name0</name>
<value>hdfs://192.168.1.11:9000</value>
</property>
<property>
<name>fs.default.namel</name>
<value>hdfs://0.0.0.0:9000</value>
</property>
<!-- special parameters for avatarnode -->
<property>
<name>fs.default.name</name>
<value>hdfs://192.168.1.9:9000</value>
</property>
<property>
<name>hadoop. tmp.dir</name>
<value>/usr/local/hadoop/tmp</value>

</property>
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7. B & hdfs-site.xml
Svi /usr/local/hadoop-0.20.3-dev/hdfs-site.xml

WAF -

<?xml version="1.0"?2>

<?xml-stylesheet type="text/xsl" href="configuration.xsl"?>

<!-- Put site-specific property overrides in this file. -->
<!-- special parameters for avatarnode -->

<configuration>

<property>

<name>dfs.name.dir.shared0</name>
<value>/usr/local/hadoop/avatarshare/share0/namenode</value>
</property>
<property>
<name>dfs.name.edits.dir.shared0</name>
<value>/usr/local/hadoop/avatarshare/share0/editlog</value>
</property>
<property>
<name>dfs.http.address0</name>
<value>192.168.1.11:50070</value>
</property>
<property>
<name>dfs.name.dir.sharedl</name>
<value>/usr/local/hadoop/avatarshare/sharel/namenode</value>
</property>
<property>
<name>dfs.name.edits.dir.sharedl</name>
<value>/usr/local/hadoop/avatarshare/sharel/editlog</value>

</property>
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<name>dfs.http.addressl</name>
<value>0.0.0.0:50070</value>

</property>

<property>
<name>dfs.http.address</name>
<value>0.0.0.0:50070</value>

</property>

<property>
<name>dfs.name.dir</name>
<value>/usr/local/hadoop/local/namenode</value>

</property>

<property>
<name>dfs.name.edits.dir</name>
<value>/usr/local/hadoop/local/editlog</value>

</property>

6.2.7 Data Node T EE &
datanode00~datanode03 [MJECEAHF], T 1Ll datanode00 AFIHEAT I, M
EEEWG, T scp i A RHAE U 1 S S B ) 2 At Data Node 9 5
. Bt &/etc/profile ([ namenode0)
. B & /etc/hosts ([E] namenode0)

—_—

2
3. B & hadoop-env.sh ([5] namenode0)
4

. Bt & core-site.xml

Svi /usr/local/hadoop-0.20.3-dev/conf/core-site.xml
WAL

<?xml version="1.0"?2>

<?xml-stylesheet type="text/xsl" href="configuration.xsl"?>
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<!-- Put site-specific property overrides in this file. -->
<configuration>
<!-- special parameters for avatarnode -->

<property>

<name>fs.default.name0</name>
<value>hdfs://192.168.1.11:9000</value>
</property>
<property>
<name>fs.default.namel</name>
<value>hdfs://192.168.1.12:9000</value>
</property>
<!-- special parameters for avatarnode -->
<property>
<name>fs.default.name</name>
<value>hdfs://192.168.1.9:9000</value>
</property>
<property>
<name>hadoop. tmp.dir</name>
<value>/usr/local/hadoop/tmp</value>
</property>

</configuration>

5. B2 & hdfs-site.xml
Svi /usr/local/hadoop-0.20.3-dev/conf/hdfs-site.xml
ESS N

<?xml version="1.0"?>
<?xml-stylesheet type="text/xsl" href="configuration.xsl"?>

<!-- Put site-specific property overrides in this file. -->
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Hadoop 4 X XA & Uik B 5 3%,

<configuration>

<property>
<name>dfs.http.address0</name>
<value>192.168.1.11:50070</value>

</property>

<property>
<name>dfs.http.addressl</name>
<value>192.168.1.12:50070</value>

</property>

<!-- special parameters for avatarnode -->

<property>
<name>dfs.http.address</name>
<value>192.168.1.9:50070</value>

</property>

<property>
<name>dfs.replication</name>
<value>3</value>

</property>

<property>
<name>dfs.data.dir</name>
<value>/usr/local/hadoop/block</value>

</property>

6.2.8 Client T =Bl E

Client 55 Data Node £/ 1 M EHIMLY £1, Client 17 1] NameNode (1] 1P Huhil:
$HADOOP_HOME /conf/core-site.xml H % fs.default.name JTX N AR T ¥ &, %010
7t Data Node CBCELf, Tl 7 AMicE .
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1
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tEER

. namenode0(Primary)

AU LA R H %

/usr/local/hadoop/avatarshare/share(0/namenode

/usr/local/hadoop/avatarshare/shareO/editlog

/usr/local/hadoop/local/namenode

/usr/local/hadoop/local/editlog

/usr/local/hadoop/tmp

2

/usr/local/hadoop/avatarshare/share0/namenode: namenode0 [ NFS |-
WERL AR A7 Al H 5%

/usr/local/hadoop/avatarshare/share0/editlog: namenode0 [1') NFS |- H
SAE H ¢

/Jusr/local/hadoop/local/namenode: namenode0 [FREL B4 At H %o
/usr/local/hadoop/local/editlog: namenodeO [ NFS |- H &7 H 5%
/usr/local/hadoop/tmp: namenode0 11} H 3% .

. namenode1(Standby)

AU LA T H %

/usr/local/hadoop/avatarshare/sharel/namenode

/usr/local/hadoop/avatarshare/sharel/editlog

/usr/local/hadoop/local/namenode

/usr/local/hadoop/local/editlog

P73 3% Bl 36945 F) 5 namenode0 4L,
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& T A4 HDFS

Hadoop 4 X XA & Uik B 5 3%,

3. datanode00~datanode03

/usr/local/hadoop/block

/usr/local/hadoop/tmp

= /usr/local/hadoop/block: DataNode (1 B A6t i 45 .
= /usr/local/hadoop/tmp: DataNode Il H 5.
4. NFS

/usr/local/hadoop/avatarshare/share0/namenode
/usr/local/hadoop/avatarshare/share0/editlog

/usr/local/hadoop/avatarshare/sharel/namenode

IX % H 3% 43915 namenode0 1 namenodel AR G #4421 H X060 W o
6.2.10 #EF NFS

7£ namenodeO(Primary)l namenode 1(Standby) 344 NFS, @441 F:

$sudo mount -v -t nfs -o tcp,soft,rsize=32768,wsize=32768

192.168.1.10:/usr/local/hadoop/avatarshare /usr/local/hadoop/avatarshare
$£2)5 7F namenode0 F1 namenode1 A ] 1l 1) s &A% £ 4% 45 1R«
Sdf -h
e
$mount
6.2.11 /33 Ucarp

S 4 T 455 A 3,
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6 AvatarNode

6.2.12 &1k
1. 7£ namenodeO(Primary)#l{ Tk &<

$cd /usr/local/hadoop-0.20.3-dev/
Srm -rf ../hadoop/local/*

$/usr/local/hadoop-0.20.3-dev/bin/hadoop namenode -format

B IEH LG local H3% K namenode. editlog &l %] NFS Lz [ 5%
/usr/local/hadoop/avatarshare/share0/#/1/usr/local/hadoop/avatarshare/sharel

/e

Scp -r ../hadoop/local/* ../hadoop/avatarshare/sharel/

Scp -r ../hadoop/local/* ../hadoop/avatarshare/share(/
2. 7£ namenode0(Primary)# {TA& XL i S

Sbin/hadoop org.apache.hadoop.hdfs.server.namenode.AvatarNode -zero

6.2.13 ARFERE
AvatarNode SR PR 3 5 5
» AHEEGE
= LHERGE3
EE: BAHAERIEAA T L6 F Gnt e 2R 7 ed.

1. BHEREERE

(1) J3 %) namenode0(Primary).

$/usr/local/hadoop-0.20.3-dev/bin/hadoop-daemon.sh start
org.apache.hadoop.hdfs.server

.namenode.AvatarNode -zero

(2) namenodel(Standby).
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Hadoop 4 X XA & Uik B 5 3%,

$/usr/local/hadoop-0.20.3-dev/bin/hadoop-daemon.sh start
org.apache.hadoop.hdfs.server

.namenode.AvatarNode -one -standby -sync
(3) Data Node. #{XJA3)] datanode00~datanode03.

$/usr/local/hadoop-0.20.3-dev/bin/hadoop-daemon.sh start
org.apache.hadoop.hdfs.server

.datanode.AvatarDataNode.AvatarDataNode
2. TAFRIERH
(1) namenodeO(Primary).

$/usr/local/hadoop-0.20.3-dev/bin/hadoop
org.apache.hadoop.hdfs.server.namenode

.AvatarNode -zero
(2) namenodel(Standby).

$/usr/local/hadoop-0.20.3-dev/bin/hadoop
org.apache.hadoop.hdfs.server.namenode

.AvatarNode -one -standby -sync
(3) Data Node.,

$/usr/local/hadoop-0.20.3-dev/bin/hadoop

org.apache.hadoop.hdfs.server.datanode.

6.2.14 W&
BE AT
$/usr/local/hadoop-0.21.0/bin/hadoop dfsadmin -report

HDFS R8P &K 6.10 Fios.
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6 AvatarNode

5

6.10 HDFS #FRIRES

6.2.15 NameNode KIS XL
FLARIEAE A \UIR\6 AvatarNode 1% 5 \7 Avatar 5 5235 Primary % #l.exe
1. BEnEI

JA BN RE ML ELHE: namenode0. namenodel. datanode00~03. NFS. %I
FERHLE AR 8),  WE S A ALK R 2R .

2. F SecureCRT &3 E UM

3. B3 Ucarp

(1) 4&4f namenode0 )i 5h:

$nohup /etc/ucarp.sh &

(2) J54F namenodel I J33)j:

Snohup /etc/ucarp.sh &

JEB NG, namenode0 ERERL IP (192.168.1.9) Wi% TA4E, w[{#f] ssh
iz P HHATHRAL
4. E#H NFS

HAZ T, KA NFS kg5 B NFS RS2 CE3h. #8573 175 namenode0
F1 namenodel L#HUT. FAlMra 4% NFS H45#%1/usr/local/hadoop/avatarshare
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Hadoop 4 X XA & Uik B 5 3%,

H 543 51#E# #1 namenode0 Al namenode1 ] /usr/local/hadoop/avatarshare 5% K.

£ Jusr/local/hadoop/avatarshare 4 share0 il sharel P4~ H . Hr:

» f%Z M AL & , Primary(namenode0) & ¥ fsimage 3 fF fR f¥ 1E
share0/namenode H>¢ I, edits SCHRAF4E share0/editlog H% F;

* Standby(namenodel)fsimage SC{F{# {7 7E sharel/namenode H% T, edits

SCAFARAFAE sharel/editlog H 3% F;

» Jt4h, Standby MKETITIH—NERE, ML shareO/editlog T 1 H &3

4, M+ 5 Primay #H4T[F)20 .

Secho "123456" | sudo -S mount -v -t nfs -o

tcp,soft,rsize=32768,wsize=32768

192.168.1.10:/usr/local/hadoop/avatarshare /usr/local/hadoop/avatarshare

5. #&3\{k HDFS
(1) ¥ namenode0 HAT:

$/usr/local/hadoop-0.20.3-dev/bin/hadoop

AR, M AR B e Sk 6.2 s
F 6.2 THEIELHFE

X %

£ B

/usr/local/hadoop/local/namenode/current/fsimage

/usr/local/hadoop/avatarshare/share0/namenode/current/fsimage

TG, AAAES:
namespacelD. root [FH
HIHCE A 44 (8] 1 e
B HRWEEE

/usr/local/hadoop/local/editlog /current/edit
/usr/local/hadoop/avatarshare/share0/editlog /current/edits

ZEHAESCE, AR A
AR SRS Abr ik
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X £ B

/usr/local/hadoop/local/namenode/current/fstime
usr/local/hadoop/local/editlog/current/fstime

fust/local/ p/local/ e/ / {7f#% CheckPoint I [a]

/usr/local/hadoop/avatarshare/share0/namenode/current/fstime

/usr/local/hadoop/avatarshare/share0/editlog /current/fstime

/usr/local/hadoop/local/namenode/current/VERSION
/usr/local/hadoop/local/editlog/current/VERSION
/usr/local/hadoop/avatarshare/share0/namenode/current/VERSION
/usr/local/hadoop/avatarshare/share0/editlog /current/VERSION

AL, A REAAE S

(2) %% Block X 4. 1f datanode00O~datanode03 34T

Srm -r /usr/local/hadoop/block/*

6. /23 HDFS
(1) 1f namenode0 LA Primary /i 3):

$/usr/local/hadoop-0.20.3-dev/bin/hadoop-daemon.sh start

AvatarNode Primary Jizl 5 HIW AT S A5 2% Avatar A B (FE
/usr/local/hadoop-0.20.3-dev/conf/core-site.xml Fl/usr/local/hadoop-0.20.3-dev
/conf/hdfs-sitexml " g EA S5 0 8L 1 (FJE D A4 4% M IK) Hadoop J& 7

&4 —) AvatarNode 241, FX§4C2E NameNode #EATHI4AML, FERIGRL
2335 Web 4525 CERIAMBHE 0.0.0.0:50070) « RPC 1E R FH IR 45 2% R AH < ik
%2R

7E 2 T NameNode £:f—#X CheckPoint.

Bl & 4¢ il iF ¥ Wr /usr/local/hadoop/local/namenode/current/fstime
/usr/local/hadoop/avatarshare/share0/namenode/current/fstime 34 /7 (1] i [7]
¥ WE % b B 85 1% SC % Jusr/local /hadoop/local/namenode/current/fsimage 5
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& T A 149 HDFS—tadoop 4 X 3t 7 50 2 5 %
/Jusr/local/hadoop/avatarshare/share0/namenode/current/fsimage ' &8 ¥ 112%
BN AL i 44 A TRV B H S

[ FEKs H 2% S E b Jusr/local /hadoop/local /editlog/current/edits 5 /usr/
local/hadoop/avatarshare/share0/editlog/current/edits #5312 4 in 2 £ N 75
)i 44 2[R

H ORI A 2% H A0 s ATT Do 0 ool A, =4 H S SO n s 4 it
MIE R TR HE RS IR, AL NAFE ARG — IR G R IS ) H B

BENR, WA I OB BB o e SR DR AE B ) H SBHERAE 1 B8 A2 T 1K)
/usr/local/hadoop/local/namenode/current/fsimage 4 /usr/local/hadoop/
avatarshare/share0/namenode/current/fsimage "', [Fli H & H R A7 0 M 15
T /usr/local/hadoop/local/editlog/current/edits 5 /usr/local/hadoop/
avatarshare/share0/editlog/current/edits #i52S, WAL FI fstime X4
FEf#t X CheckPoint RIS ] . 2 545554 H P11 3K A1 DataNode ()L B E S o

(2) 1t nameodel LA Standby /5 3)):

$/usr/local/hadoop-0.20.3-dev/bin/hadoop-daemon.sh start

» 24 “-one -standby” : FIRAT AW AE Standby, WHIE “-zero”
B R IR AT U A 972 Primary .

» 2 “-sync” : KonH 54— AvatarNode 5 R

AvatarNode Standby ) /5 gl #EAH X T+ AvatarNode Primary ¥ J5 2l 2 k 0t
FARZAAH W R

Y, HTHAZSHE “-sync” , AvatarNode Standby &I, 4% NFS L
AvatarNode Primary [{)%%1% 1 /usr/local/hadoop/avatarshare/share0/
namenode/current/fsimage F1H & 3 /usr/local/hadoop/avatarshare/share0/
editlog/current/edits %5 G54 /478 55 NFS = AvatarNode Standby fit) Fl1A b {1 455
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% SC 4 Jusr/local /hadoop/local/namenode/current/fsimage [A] it i 25 H & SC 4
/usr/local/hadoop/local/editlog/current/edits.

¥k, AvatarNode (HiE 77 £ 50 7 —A Standby 26, s Wik
HifF CheckPoint, JF¥ CheckPoint J& 4= i & 8 (1) 1 4% 55 1% SC 1
/usr/local/hadoop/local/namenode/current/fsimage _|:{%4%! AvatarNode Primary
IR RN NSO IF HAR UG T 5 8 17— Ingest %, H A2 21
NFS |- AvatarNode Primary WI#4#%: H & SCH:/usr/local/hadoop/avatarshare/
share0/editlog/current/edits, J& B2 H AR SO B B R EER S5 A = A2 1)
B H &S, R el S R s u B BB AvatarNode Standby [ 47 H 3%
B o IXFER 73 AvatarNode Standby 55 AvatarNode Primary ) CE3E R FF— 3.

(3) ¥ datanode00~datanode03 A& KHAT

$/usr/local/hadoop-0.20.3-dev/bin/hadoop-daemon.sh start

org.apache.hadoop.hdfs.server.datanode.AvatarDataNode

AvatarDataNode J& 8] 52 B SCBEE B Hef7 4% H 3% /usr/local /hadoop /block/
N HEHESSCIEE R AENAE IR i P BAES . Z 5257370 17) AvatarNode
Standby 5 AvatarNode Primary A i%.0BEf5E, IFSKEEE BES Like
AvatarNode Standby 5 AvatarNode Primary.

(4) KERENEE ).

7f namenodel [ $/4T, il Primary(namenode0)# & HDFS kA
$/usr/local/hadoop-0.20.3-dev/bin/hadoop dfsadmin -report

1l id Standby(namenodel) ¥ HDFS 7.

$/usr/local/hadoop-0.20.3-dev/bin/hadoop dfsadmin

-Dfs.default.name=hdfs://192.168.1.12:9000 -report

1M Web 17in) 192.168.1.11:50070 LA A 192.168.1.12:50070 Py~ hl, &
HDFS R
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& T A4 HDFS

Hadoop 57 R XM & SR 5% 3%

7. Sl
(1) MIERCA .

$Scd /usr/local/hadoop-0.20.3-dev/bin/

$bin/hadoop -rm -skipTrash /tmp/192.168.1.*/%*

(2) 2t

7t NFS (192.168.1.10) _{#i [l 1A /usr/local/hadoop-0.20.3-dev/bin/test04
_10.sh, ZHAZFE I datanode00 (192.168.1.13) Fl datanode01 (192.168.1.14)
' HIBEIA Jusr/local /hadoop-0.20.3-dev/bin/write_to_hdfs.sh, il 80 4~ 10MB 7]
AF#] HDFS () /tmp/192.168.1.13 /81 /tmp/192.168.1.14/#4% F, [F— AN
AN SRR R R B 10 FB. JLH 10MB [ 3Cf4H /usr/local /hadoop-
0.20.3-dev/bin/makefile F£)7 4= 5}y Al /tmp /test.iso.

H8 K B AKAD ALK B 3 “Bp A\ 6 AvatarNode 1287 .

1 namenodel(Standby)L%% E%E%J | HDFS _E 321, ﬁﬂlg] 6.11 iz,

al/hadoop-0. '-‘L’J ¥ /192.168.1.12:9000 -1Isr /|
{

100( 2011 - 2
10000000 2011-08-28

K611 SHlgsRE

Copy 7ii %1t HDFS QB 1 3CAF, MIMAE Primary b= A5 (1) Jo s il %,
Had sk FEZ2P 2] Standby. LA Copy #iv 2o 58 M 19], Primary F
Standby ] cEE [F A2 B R W E .

O TE% i, 26 HDFS BT84, BFEx Bds e, Blanscrms AR

e, A ToEAR R, Il H S RS, XSRS PR

@ BN EEAS W Z 5 HE, JFBE ARG, il
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copyFromLocal( [1] HDFS & il 3044 1) &, 5t # 53 %k openFile.addBlock

2 % Hi&. 7 AvatarNode Primary I, HEAMESS A AN H & SCF

/usr/local/hadoop/local/editlog/current/edits, [[TERG PR H &GN
HEHx, WaBAF]NFS B H &S

/usr/local/hadoop/avatarshare/share0/editlog/current/edits

® AvatarNode Standby 755 L[ Ingest ZkF2, BRINEE 3 FPUE—IK NFS I
AvatarNode Primary () HZ&ESCHE, RS20 45 4% H 28 N H 21 A A7 1) i
42508], LI# L AvatarNode Primary b [ G EE 45— 55

8. #&#l Primary(namenode0)%k 3]
/4 namenode0. X copy FId AP E R, WKl 6.12 FIKE] 6.13 Fr.

copying tmp/test.iso to /tmp/192.168.1.14/10018

copying tmj .wsn / .
rcp\Franc,a ) 2.168. /192.168. :9000 failed on local cception: java.io.IOException: Connection reset by peer
copyFromLocal : caTT to 192.168. /192.168. :9000 failed on Tocal exception: java.io.IOException: Connection reset by peer

6.12 24 NameNode ToIiEHEHRES

.iso to /tmp/192.168.1.1

Dl
-g. apache. hadoop. hdfs .namenode. safeModeException: Cannot create file/tmp/192.168.1.13/10019. Name

up\FrcmLu a] crg apache. hadoop. hdfs. server. namenode. safeModeException: Cannot create file/tmp/192.168.1.14/10019. Name
i5 in sa node

K 6.13 il NameNode AbF {9 i 45
9. #]#k Standby(namenode1):k Primary

(1) 7t namenodel 11T saveNamespace iy %

Standby VI AN EE T sharel NI H &S0, 8% SCHHAKEE 2 1Y Checkpoint
BEATHEHT, sharel RIAI HESCIFRZ A7, Bifg KA dsc 5 — X Checkpoint ]
WAL, FIATTANAAI B R A N 2. L, 7528 1d saveNamespace 4 P 177t
B T L0 BIRERE Y B T I s SO o Bl (R ot ST P ANE

» 4G, Biik Standby VJHRETRA, 1EMOTEAE TR WRARLERIE,
Standby 7E VI HT 3L, B4 M JG — 1K CheckPoint [ i %1 21 2 31 B %1
Z A i = A ) T O R Rk
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& T A4 HDFS

Hadoop 4 X XA & Uik B 5 3%,

= QLR DS T Standby 5 308 . BT Standby JH IR “-sync”
ZHE N NFS & Primary 8 AEME H kb copy B8 B4, P LAFEAN
saveNamespace Z i, W] LAMfORFTIY Standby N3 BB A& T 1 -

$/usr/local/hadoop-0.20.3-dev/bin/hadoop dfsadmin -saveNamespace
(2) PATVIHe AT 2> o

$/usr/local/hadoop-0.20.3-dev/bin/hadoop

org.apache.hadoop.hdfs.AvatarShell -setAvatar primary

namenodel VJ#: 4 Primary i fEA AR 3 NMEEDIE,
© FHRF LPATH 2K namenodel Y% Primary.

@ namenodel I Ingest ZFdsfi— X NFS 1] namenode0 %J 2 H & H
%P2 namenode0 [ H &

3 namenodel ['%5K Ingest ZkFE. &5 Standby 2k F:.
(3) foAv)a R WA 6.14 Pros.

$/usr/local/hadoop-0.20.3-dev/bin/hadoop

org.apache.hadoop.hdfs.AvatarShell -showAvatar

He614 PliRAE
10. 7£ namenode0 L Standby B#h

PATI AW,

$/usr/local/hadoop-0.20.3-dev/bin/hadoop

.AvatarNode -zero -standby -sync
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1. RER

6 AvatarNode

EMPREFEF, 2 4> Write Client (192.168.1.13. 192.168.1.14) 43l [71] HDFS

HN 80 N, AEVIH R,

AT 8 AN IAFE N K, MRS Rk 6.3 Fior.

%*6.3 EMRER

5% [inh 1P namenode0 23§ namenodel )13 49 primary Hf 8] 1 I0AY SRR
namenode0 KA IEAER ST | B IP Hibik )3 2] namenodel B, T4
f£ (HDFS 30 K/NA 0O 15 HDFS H44 copy (1304
192.168.1.13 /tmp/192.168.1.13/10018 | /tMP/192:168.1.13/10019 ~
/tmp/192.168.1.13/10032
192.168.1.14 /tmp/192.168.1.14/10018 | /tMP/192:168.1.14/10019 ~
/tmp/192.168.1.14/10032
3T

. E B T

- R
u \%B

XEHNKM

AR, G A T ORI, S H AR

B G EA B IE R AT

= EEARRIN, SaRERRE, Rk

6.2.16 NameNode L3 1/]1#5i%E S SL16

L R IR PR AARAIE

EARAIRAI: \AIR\6 AvatarNode 1% \6 Avatar i3 5235 Primary % #l.exe

1. Avatar B3l

fifixe HDFS R4 A 4), WARAS), S 6.2.15 FH B
2. EHxH
(1 MIBREA .

$cd /usr/local/hadoop-0.20.3-dev/bin/
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Hadoop 4 X XA & Uik B 5 3%,

(2) 2t

7t NFS (192.168.1.10) A 1A /usr/local/hadoop-0.20.3-dev/bin/
test04_10.sh, 1% i A iz F£ i /] datanode00 ( 192.168.1.13 ) Al datanode01
(192.168.1.14) {74 /usr/local/hadoop-0.20.3-dev/bin/write_to_hdfs.sh, &
#1 80 /> 10MB )35 HDFS E ) /tmp/192.168.1.13 /1 /tmp/192.168.1.14 /% 41%
Ny RN R PIAS SO TR RIS A 10 b

HARA AR B . \BrA\6 AvatarNode 1 /A

7t namenodel (Standby) F#F &K 3] HDFS ESCf:, Wil 6.15 Fion.

al/hadoop-0.20.3 -Dfs. default. name=hdfs://192.168.1.12:9000 -1sr /|
0 20

e

0 20 8
000000 2011-08-
10000000 2011-08-28

168.1.14/
K 6.15 KHgi 1A

HRPL R 2 A SR BIE . AT A

(1) M datanode00 (192.168.1.13) & il HDFS L SCF2AH . HDFS # H
Sk N /tmp/192.168.1.13/, AHh H 3% 4 /tmp/192.168.1.13/ H 3% . 1E
datanode00 (192.168.1.13) FHITIHA read_from_hdfs_IP.sh.

$mkdir -p /tmp/192.168.1.13

Kl 6.16 i7~, 1F datanode00(client00) |, 7] LLF FSC4F1F ZE N HDFS 54
FIAH
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[user@datanode00 ~]% 1s /tmp/192.
23,

rouser 40

root 4 2 e

user 20000000 . 6 10000

user 20000000 . 10001
20000000 10002
20000000 10003
20000000 10004
20000000 10005
20000000 ¢ } 10006
20000000 ] 10007
20000000 10008
20000000 10009
20000000 ¢ 10010
20000000 10011
20000000 10012
20000000 100132
20000000 } 10014
20000000 ¢ ] 10015
20000000 10016
20000000 15:48 10017
15466 [ 15:48 _copyToLocal 100182971820814586741104

Ke.16 HiflidreK

4
2
0
1
1
1
1
1,
1
1
1
1
b
1
1
1,
1
1.
1
1
1
1

(2) 7F datanode01(client01)# 47

$mkdir -p /tmp/192.168.1.14

4. E 3 namenodeO(Primary), &%

I}, datanode00(client00)#! datanode01(client01) £ & il HDFS SCAF 24
Hi, >4 namenodeO JCiAFRHEMRSS N, HT IEAE SR SO E 2 R, A1 S5 A
A, BSOS ERAERT N, T — AR, Fik, namenode0 JGiA#R RS H 2
WU ETERAE, SR IP #6855, BT Standby nJ DA NS HGERAE, DRI S 2211
S EAE T V) Standby 2] Primary st m DLAkSEHETT
5. namenode1(Standby)tJl# & Primary
(1) 7£ namenodel(Standby)$/ 1T saveNamespace iy % :

$/usr/local/hadoop-0.20.3-dev/bin/hadoop dfsadmin -saveNamespace
(2) PAT VA2

$/usr/local/hadoop-0.20.3-dev/bin/hadoop

org.apache.hadoop.hdfs.AvatarShell -setAvatar primary
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Hadoop 4 X XA & Uik B 5 3%,

(3) REvHg R, EHEANMEE Primary i& /2 Standby.

$/usr/local/hadoop-0.20.3-dev/bin/hadoop

6. 7£ namenode0 £ Standby B&1. #HiTHSUMT

Susr/local/hadoop-0.20.3-dev/bin/hadoop
org.apache.hadoop.hdfs.server.namenode

.AvatarNode -zero -standby -sync

7. &g

» Y4 Primary JCIESRABEIRSS I, AT SRR o AR R

= Standby AR IR IP )5, 5 SR SR T T, AR DI
), AR BERE G IO B R, AT S 2 e O e SR ARAIE

= XPTERHGEEME, Standby JET5 VI E] Primary .

= XNFE#EAM, @7 Standby A TORY R, R HF] Primary 4 fig
SCHFo

6.3 Avatar FaceBook FRZBY{E FH

Avatar FaceBook WA [ 51547 T+ FaceBook 43 [1] Hadoop N, L4 4M T,
Ak, ZRRASIE B T SOIERR R R i, %25 P G A Zookeeper 1, AT DARC
2 1~ NameNode [FHsik, 425 1 ANHEA TS, B35 R 25 2 4> 1P Hulik, 1XFF,
Joits PR I UL TP AL

FARAIRAIL: \ALIR\6 AvatarNode 1% \5 Avatar # ) zookeeper #4744 49 1L

#Z.exe

6.3.1 Hadoop FaceBook kA~ % 2%
Hadoop FaceBook AN ] 22 B4R T B, 4422 2he A figf s i 126 )5 BV m] A F o
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1. EERGE
BATFTAE R B Ay facebook-hadoop-20-append, R &bl
http://www.vdisk.cn/down/index/8993830A5545

IR REN L

facebook-hadoop-20-append-b6449e4.tar.gz

facebook-hadoop-20-append-b6449e4.tar.gz

riFEFn: facebook-hadoop-20-append-b6449e4.tar.g
T 10.79 MB

_H{£EHE: 2011-10-18

T#igkit: 8

SRTH: 1

FfEAF: wiB26214

AR BT

Tritds: CB9589E22A78F7C0684F18C4B4FCe4D9 TH
e s HE ]

Kl 6.17 T
2. MRIEHIF
i 5 % %% H 5% 4 Jusr/local/, K facebook-hadoop-20-append-b6449e4.tar.gz
fif I B H KT o

YiFidA2 53T Avatar AT 69RAEM, RETRAGERD, EKFREE 6.2

-

T

6.3.2 TREE
Avatar FaceBook it A H 6.2 5 AH [R5 0, HARDEWR.
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& T A4 HDFS

Hadoop 4 X XA & Uik B 5 3%,

1. BEIERI
JAEN MY S 145 : namenode0. namenodel. datanode00~datanode03. NFS.
2. { secureCRT BRI &EANT S

5ot

3. &3 Zookeeper

Zookeeper {EiX B = £ H T-174if 41 NameNode(Primary)[fJ#ifl:, Primary 5
B J5 FHANE i 2K ik A7 % 2] Zookeeper

$/usr/local/hadoop-0.20.1-dev-facebookbin/hadoop

org.apache.hadoop.hdfs.AvatarShell -zero —-updateZK

Y Standby ¥J#: % Primary I}, Zookeeper [f¥) Primary HHihik# 568 (T
P2 Wi, Zookeeper L-[¥) NameNode [{JHulE AN HH) o %) iiji 1] HDFS I,
156453 Zookeeper H(FF Primary (Hihl, 22 5205 ) .

T hbase " B & ) Zookeeper #K fffif H & 77 i, A gt iX HAF A
hbase-0.90.3.tar.gz [ 77 [l Zookeeper X {4 . ¥ hbase-0.90.3.tar.gz I 1% %I
datanode03 [t /usr/local H3& ~, J-ff K40

Zookeeper H 7F datanode01~datanode03 i3, HT Zookeeper [FJiLE45 5
ETR R A, K Zookeeper /DT 3 AN A

4. &84 hbase-site.xml
7f datanode01 &4
Svi /usr/local/hbase-0.90.3/con/hbase-site.xml

WAF -

<?xml version="1.0"?>
<?xml-stylesheet type="text/xsl" href="configuration.xsl"?>
<configuration>

<property>

296



6 AvatarNode

<value>/usr/local/hbase-0.90.3/zookeeper</value>
</property>

<property>
<name>hbase.zookeeper.property.clientPort</name>
<value>2181</value>

</property>

<property>

<name>hbase.zookeeper.quorum</name>
<value>192.168.1.14,192.168.1.15,192.168.1.16</value>
</property>

</configuration>

BehsetE )5, ¥ hbase-sitexml KX & 3] 192.168.1.15 1 192.168.1.16.
5. J&3h Zookeeper

HAIRAE datanode01~datanode03 _I- )i %l Zookeeper.

Scd /usr/local/hbase-0.90.3

$bin/hbase zookeeper

JA8N5E )5, fE datanode01 A Zookeeper [FPRZS, 1Kl 6.18 Fion.

$Scd /usr/local/hbase-0.90.3

Sbin/hbase zkcli

6.18 Zookeeper IRAH

6. FLBFTA ¥ A /Y core-site.xml 1 hdfs-site.xml

(1) 7 namenodeO(Primary) fil namenodel(Standby) [ 1& i 6.2.5

4]
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core-sitexml N2 U1

<!-="FX/ namenode0 Jj 192.168.1.11 LA H——>
<property>
<name>fs.default.name0</name>
<value>hdfs://namenode0:9000</value>
</property>
<!-="FX/ namenodel Jj 192.168.1.12 IMl# % ——>
<property>
<name>fs.default.namel</name>
<value>hdfs://namenodel:9000</value>
</property>
<! =="TFHZEA 0.0.0.0 A HEXMHAE, —#H~ 0.0.0.0, 7E zk F primary FHIHEAFTE
/0/0/0/0/9000 il F -->
<property>
<name>fs.default.name</name>
<value>hdfs://0.0.0.0:9000</value>

</property>
FEINELR 25

<U=="F XA IR Z AT LS R zk SERER L - —>

<property>
<name>fs.ha.zookeeper.quorum</name>
<value>192.168.1.14:2181</value>

</property>

(2) # namenodeO(Primary) fil namenodel(Standby) &% 6.2.5 5 [¢
hdfs-site.xml,
<property>

<name>dfs.permissions</name>
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</property>

<property>
<name>dfs.http.address0</name>
<value>namenode0:50070</value>

</property>

<property>
<name>dfs.http.addressl</name>
<value>namenodel:50070</value>

</property>

<property>
<name>dfs.http.address</name>
<value>0.0.0.0:50070</value>

</property>
(3) 1¥ datanode01~datanode03 &% 6.2.7 [1Y] core-site.xml,

<property>
<name>fs.default.name0</name>
<value>hdfs://namenode0:9000</value>
</property>
<property>
<name>fs.default.namel</name>
<value>hdfs://anamenodel:9000</value>
</property>

<property>

<value>hdfs://0.0.0.0:9000</value>

</property>

LR P4
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<property>

<name>fs.hdfs.impl</name>
<value>org.apache.hadoop.hdfs.DistributedAvatarFileSystem</value>
<description>The FileSystem for hdfs: uris.</description>
</property>

<property>

<name>fs.ha.zookeeper.quorum</name>
<value>192.168.1.14:2181</value>

</property>

<property>

<name>fs.ha.zookeeper.watch</name>

<value>true</value>

</property>

(4) 7f datanode01~datanode03 & hdfs-sitexml, %5 namenode0
AH A

6.3.3 Bz HDFS

1. ¥E# NFS

HEHr, & NFS R4 #:0 NFS B4 &EC )83, ¥ namenode0 F

namenodel $47 A Ffiy4:
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2. &1k
1F namenode0 #4417 :

$cd /usr/local/hadoop-0.20.1-dev-facebook
Sbin/hadoop org.apache.hadoop.hdfs.server.namenode.AvatarNode -zero

-format

3. &% Data Node _EAY Block
VR & 5% datanode00~datanode03, #HU4T:

Srm —-rf /usr/local/hadoop/block/*

4. [3zh Primary
7t namenodeO(Primary) 447

$Scd /usr/local/hadoop-0.20.1-dev-facebook

Sbin/hadoop org.apache.hadoop.hdfs.server.namenode.AvatarNode -zero

5. ]2z Standby
7t namenode1(Standby) 3117 :

$Scd /usr/local/hadoop-0.20.1-dev-facebook
Sbin/hadoop org.apache.hadoop.hdfs.server.namenode.AvatarNode -one

—-standby -sync

6. /23h Data Node
B 5% datanode00~datanode03, $HA7:

$Scd /usr/local/hadoop-0.20.1-dev-facebook

7. J&3h Zookeeper

7¥: Zookeeper 7F 6.3.2 25 5 20 LA s, AEM T FEERAE .
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Hadoop 4 X XA & Uik B 5 3%,

8. [ Zookeeper ;¥ #ift Primary ik
7t namenode0 4417 :

$cd /usr/local/hadoop-0.20.1-dev-facebook

Sbin/hadoop org.apache.hadoop.hdfs.AvatarShell -zero -updateZK

9. £ datanode01 k&% Zookeeper K7
BN Zookeeper iy 217 :
bin/hbase zkcli

21K 6.19 .

:None path:null
1s

6.19 Zookeeper IRAK

6.3.4 NameNode %&3t]]1
1. % namenode0 B9 NameNode, &Kk

&5k namenode0, % Ctrl + C fRAEEREH 11 A= 1T¥) NameNode #HFE .
7E datanode00 1§ H & J 4 17 1] HDFS.

S$bin/hadoop dfs —-lsr /
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Ui HDFS Joivi i)
2. £ namenode1 tF T 1J]#% Standby 2| Primary

Sbin/hadoop org.apache.hadoop.hdfs.AvatarShell -one -setAvatar primary
namenodel V)4 Primary FIIEFEA LR LA IR,
(1) FHRTF TIAT 2K namenodel Y44 Primary.

(2) namenodel I Ingest Zkf2#z )5 — XM NFS F1 /] namenode0 % [ &
H 5% 525 namenode0 ) H & .

(3) namenodel 45K Ingest 2k, 45 W Standby Zkf4.
(4) ¥ Zookeeper I./0/0/0/0/9000 #%4%2 I [1) namenodeO [¥] IP Hull: 192.
168.1.11:9000 % i’k namenodel [fJ IP #ifik 192.168.1.12:9000.
7£ datanode00 _|-1jjjn] HDFS.
$bin/hadoop dfs -lsr /
BRI, AT LLYT ] HDFS, W] Starndby C. )44 Primary JF4A TAE T .
3. &% Zoopkeeper BYIRZS
7t datanode01 LT
[zk: 192.168.1.16:2181 (CONNECTED) 4]lget /0/0/0/0/9000
78 & namenodel ! 192.168.1.16 [kt
4. &2 namenode0 {24 Standby

&> namenodeO:

Scd /usr/local/hadoop-0.20.1-dev-facebook

Sbin/hadoop org.apache.hadoop.hdfs.server.namenode.AvatarNode -one
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% t, 7 HDFS £ER£, Primary fl Standby JA B 1EH TAE, iR Primary
TVEIE T RS, WHEE BHrP .
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% < A 6 HDFS

Hadoop oA X XA & 4L iR B 5 &%,
7.1 MKERER

MRRIAEE K 6.3 T4 EMFFEL, Bl Avatar FaceBook AN, 7FSZE i FEH,
F BRI LU JURRE W IS, HABUAH N s S 85E, et fr g KU
UES PR iR 7 &

LRy PS5

*  Primary 15 SR

* Standby 17 SRR

= NFS 7Rk

A5 K3

*  Primary 17 556 K%L
= NFS a2k

= NFS TRk

*  Primary i 55 KA

7.2 Primary k3%
721 fRRAE

Primary 7 fi R BUR ST AL WIE 7.1 B, BWATEAE 1. 2. 3 BB
PN SR, BEATI L.

P - EET
Tith t1 e e 13 >

7.1 Primary KFE T ERAEE
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722 BHREXEISRE

FARBEMIN T A% \PLIA\7 AvatarNode S+ f# & 7 %\ 1 Primary A3, 5
1k exe

B AR AL \WyA&\7 AvatarNode 5+ g & 7 %

A BIE R .

1. BRI SRR

JA BT R

* namenodeO(Primary)

* namenodel(Standby)

= NFS (NFS lR%4%

* datanode00 (fuffi: Data Node i 1, Client 1555 1)

» datanode01~datanode03 (fu#5: Data Node 7 i 2~4. Zookeeper ZEH¥
45 1~3. Client 178 2~4)

2. F SecureCRT &EHEZ EEHI#1
3. J&3h Zookeeper

{t datanode01 (192.168.1.14) . datanode02 (192.168.1.15) . datanode03
(192.168.1.16) =155 3% Zookeeper. # k4 datanode01~datanode03 [
ST

$cd /usr/local/hbase-0.90.3
7f datanode01 (192.168.1.14) L #7% Zookeeper i &1 It .

$Scd /usr/local/hbase-0.90.3

Sbin/hbase zkcli
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Hadoop 4 X XA & Uik B 5 3%,

4. ¥EFNFS BR
(1) $EFZ ALK NFS (NFS g5 as) L NFS k957275 LA 3.
(2) #IK&3% namenode0(Primary). namenodel(Standby)$i 47 :

Secho "123456" | sudo -~-Smount 192.168.1.10:/usr/local/hadoop/avatarshare

/usr/local/hadoop/avatarshare

EE: “123456” A2 1A sudo AT AET#Hr A root il P 58,

5. HDFS #&3{t

(1) 7F namenode0(Primary) 4447 :

$cd /usr/local/hadoop-0.20.1-dev-facebook/
Sbin/hadoop org.apache.hadoop.hdfs.server.namenode.AvatarNode -zero

-format

(2) &P Data Node #d% .

L MMLE, Data Node 20Kf JUSESCAFAIEE L Block GHEF 64MB) (1L A7 ik
FEAMLIP Jusr/local/hadoop/block H g . #KIKAE datanode00~datanode03 _-#i
17

Srm —-rf /usr/local/hadoop/block/*
6. /A3 Avatar
(1) 3% Primary. {F namenodeO ${f7:

$cd /usr/local/hadoop-0.20.1-dev-facebook/

(2) HEHr Zookeeper f7fi#f) NameNode Hulil. #F namenode0 47 :
Sbin/hadoop org.apache.hadoop.hdfs.AvatarShell -zero -updateZK

1F datanode01 347!
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$cd /usr/local/hbase-0.90.3/

S$bin/hbase zkcli

[zk: 192.168.1.16:2181 (CONNECTED) 0] 1s /

[zk: 192.168.1.16:2181 (CONNECTED) 1] get /0/0/0/0/9000

(3) )33 Standby. 7f namenodel(Standby) 147 :

$cd /usr/local/hadoop-0.20.1-dev-facebook/
Sbin/hadoop org.apache.hadoop.hdfs.server.namenode.AvatarNode -one

—-standby -sync
(4) JA3h DataNode. 1KIX7F datanode00~datanode03 47

$Scd /usr/local/hadoop-0.20.1-dev-facebook/
Sbin/hadoop-daemon.sh start

org.apache.hadoop.hdfs.server.datanode.AvatarDataNode
(5) K. 7EBEEEhHA
192.168.1.11:50070/dfshealth.jsp
7. BHLU N EREIRE

(1) 1] HDFS B (LUHA T KAERT G5 N, #ifk Primary HAL, SC
5 NiE¥%AE 4 ) . # datanode00 ( 192.168.1.13) L & )
bin/write_to_hdfs.sh JIA, HIAESCHHT G FATS A, B Az
4. write_to_hdfs_2.sh. iz4TJIZ4, |7 HDFS 5 A 10 > 10MB 3 ff, il
RGN BIA

$Scd /usr/local/hadoop-0.20.1-dev-facebook/

7£ Primary(namenode0)_ I & S5 A5 L

$cd /usr/local/hadoop-0.20.1-dev-facebook/

S$bin/hadoop dfs —-lsr /
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Hadoop 4 X XA & Uik B 5 3%,

A LAE FI{E HDFS f/tmp/192.168.1.13 H ¢ R4 msctt, B9 h:
10000~10009.

HERE AT

$Scd /usr/local/hadoop-0.20.1-dev-facebook/

S$Sbin/hadoop dfs -rm —-skipTrash /tmp/192.168.1.13/%*
FEEN 10 4~ 1GB 3¢, 7F datanode00 (192.168.1.13) LHiAT:

$cd /usr/local/hadoop-0.20.1-dev-facebook/

$bin/write to hdfs 2.sh 10 1000000000 1

(2) BEAR BN 73 71%EH: 2] Primary F Standby, #5841 £iF)
JCEHE NS . % 4% Primary(namenode0), i) A5 N L, fE
Primary(namenode0) L4417

$Scd /usr/local/hadoop-0.20.1-dev-facebook/

A LLE F/E HDFS [/tmp/192.168.1.13 Hk N, ©4E5 AL 1 A3tk
10000, 1304 10001 IE4EE A,

4% Standby(namenodel), E A5 AR5, 7F Standby(namenode1) AT .

$cd /usr/local/hadoop-0.20.1-dev-facebook/

Sbin/hadoop dfs -dfs.default.name=hdfs://192.168.1.12:9000 -1lsr /

Al LAE 2, Standby _F #7015 B35 T Primary(namenode0) b 1) 7o Ed 5
B, —BTEE, nT LA Primary OREF—3.

8. #&#l Primary 53§
(1) £ Primary(namenode0)_LHAT

Ssudo shutdown —h now
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(2) Fer 1 ri S A G 3. Primary K5, w7 LLE 2 t1 BB S A 54k
F ESER Primary, )7 EA 10 SRR

(3) Hifl €2 Y BES #4E. 258 datanode00 %2 i write_to_hdfs_2.sh {4
] datanode01 ff/usr/local/hadoop-0.20.1-dev-facebook/bin H 5%
M. #f datanode00 (192.168.1.13) 47 :

$Scd /usr/local/hadoop-0.20.1-dev-facebook/
$scp bin/write to _hdfs 2.sh

192.168.1.14:/usr/local/hadoop-0.20.1-dev-facebook/bin/
7t datanode01 (192.168.1.14) _I-[aq] HDFS 5 A 10 4™ 1GB [ 3014

$Scd /usr/local/hadoop-0.20.1-dev-facebook/

S$bin/write to hdfs 2.sh 10 1000000000 10

BANGRER, 2 BB SRR ERA L Primary M4RES
9. 4% Standby(namenode1)iJ]# % Primary

(1) A7 cEdE. #F Standby(namenodel) LU AT:

$cd /usr/local/hadoop-0.20.1-dev-facebook

$bin/hadoop dfsadmin -saveNamespace
(2) YJ#e. {f Standby(namenodel) 47 :

$bin/hadoop org.apache.hadoop.hdfs.AvatarShell -one -setAvatar primary
(3) % Zoookeeper itk HF{E . 7k datanode01 44T

Scd /usr/local/hbase-0.90.3/

Sbin/hbase zkcli

[zk: 192.168.1.16:2181 (CONNECTED) 1] get /0/0/0/0/9000

(4) HERACLY)#HF namenodel (192.168.1.12) . i%E# Primary
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Hadoop 4 X XA & Uik B 5 3%,

(namenodel), FHHEA Vi . 7E Primary(namenodel) [T :

$cd /usr/local/hadoop-0.20.1-dev-facebook

S$bin/hadoop dfs —-lsr /

AILAEF], HDFS vJ L), HEE 1 BSR4 T30, R0 2 BrEts
NIpYE o

10. &3 t3 M EX G HR1E

i) HDFS 5 A\ 3 4~ 100MB A (AT AR 65 A) , 1E datanode00 4k
1T X445 N\ HDFS 1 /tmp/192.168.1.13 Ht, BAZEI, LiEa H%.

$cd /usr/local/hadoop-0.20.1-dev-facebook
Sbin/hadoop dfs -rmr —-skpTrash /tmp/192.168.1.13

1. BT
55 HDFS 5 A4 R, 1F datanode00 47 :

$cd /usr/local/hadoop-0.20.1-dev-facebook
S$bin/hadoop dfs -1lsr /

12. LWHR (WR71 0
Fz 7.1 Primary RUERIEMRLERE

T1 T2 T3
BANFS 10000~10009 10000~10009 10000~10002
BRIIFS 10000~10001 oW 10000~10002
R FS 10002~10009 10000~10009 o

PL BB U . 78 Primary JRAHT, OS5 WM OS5 N EAEAZ 5200
Primary KA, ZREEHAT BSOS NERAERE MG YDl )G, B SRS A
BRAERE R o
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7.2.3 BUEERIENLE]

H A T 40, 5 Primary &4E%5HL. Standby Y142 Primary [t feH,
TCEFRES. S B NEEAEG S RI. FE, FFE— @ LR OIE F AR
WA, MAZ U ER e . 82 B RSt % - umiii H HDFS  APIRE LA
JA& 2 AvatarNode H SRS R TSR . ANIT4EG RS ), PRI BRAT i 2
N R HLRSRAARE_ R BT St . OO E],  HAALEI A T

(1 ENHREPF, AL TR R T SO R B ERAT, DU W44

(2)

I U 5 2O AR b B M SO R R 0, 2 R DI,
ARSI R, HAE BRI AR R R
SCAE R WA, R AV P E S AR RN, K& Szt
SERITP

T DI e fE s HBHR Y, Jovkiladk HDFS S APT i [HIE A i
VERE AT, R EILA 7 V2t A i A5 R e DA . FRAT TR IR 7
P, P E— DN HUES RIS, P2 — MBS IR G RE,
FH HFS [ FileSystem.listStatus() /772, £ 5 AU BE & A3,
AR BN E IR 15 N —EAK, s KR b, WA
WIS SIS R S B8 — AN S T SS  R S A SIS
B SCAACSE, WA B HI R IR H .

724 FRIELLTE
FRBAEAIRE A% \ALHR\7 AvatarNode 5% fif & 7 %\ 2 Primary &2k, &
Ak exe
SWIBRHR IR,

1. [z HDFS #A Zookeeper

SEEGIAEE A 7.2.2 oA —HE, BARS I 7.22 WP 1~6.
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Hadoop 4 X XA & Uik B 5 3%,

2. EEEITEAIXH

M datanode00(192.168.1.13 )1 datanode01(192.168.1.14) 5 il 6 /> 500MB
KNI SCA#)] HDFS [ /tmp/192.168.1.13 fil /tmp/192.168.1.14 H % F, X495
74 10000~10005. 7 datanode00 il datanode01 4334T

$/usr/local/hadoop-0.20.1-dev-facebook/bin/wite to hdfs 2.sh 6
500000000 100

VLA L) write_to_hdfs.sh ME— A FEHRE copy fHATHE fU H1 A & A2 T I
8, AT RIZIIA C B,

3. fRELt1 MY ERISRIE

M HDFS |5 |t f 3] datanode00 i datanode01, i it A <x¥ HDFS
ff)/tmp/192.168.1.1x H & N A HI B A1) /tmp/192.168.1.1x HK K.

7f datanode00 FHATIHIA

$/usr/local/hadoop-0.20.1-dev-facebook/bin/read from hdfs IP W.sh
192.168.1.13

7f datanode01 FFATHIA .

$/usr/local/hadoop-0.20.1-dev-facebook/bin/read from hdfs IP W.sh
192.168.1.14

WAL read_from_hdfs_IP.sh ME—AN[EJEH get MHATIE R H )G 5286 T A1
5, PATHIIRORZIASTE XS N1 H s N AEAE .
4. #&$ Primary(namenode0)5k 3

(1) H )3 Primary(namenode0):
$Ssudo reboot
(2) FIErsf o1 BB 4 3.

A LA B, {E Primay 2% R0HT 0T AR e EUSAE nT IR EEE T . {E Primary %
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UG THIR B IR B T8 AN I Primary, 23R4, 0l 10 IR H
5. 15l 2 MY ERIZHRE

# datanode00 _EHU AT A, 47| HDFS [¥)/tmp/192.168.1.13 H % F (1301
AHH /tmp/192.168.1.13 H 3%

$/usr/local/hadoop-0.20.1-dev-facebook/bin/read from hdfs IP 2.sh
192.168.1.13

7t datanode01 _#4 /T HIA, %I HDFS //tmp/192.168.1.14 H 3% F 30443
AHu /tmp/192.168.1.14 H 5.

$/usr/local/hadoop-0.20.1-dev-facebook/bin/read from hdfs IP 2.sh

192.168.1.14
ATLAE R, 2 BrBUR s R E 2 22iE 8 Primary, RI 10 UGIEH .
6. Standby ]
(1) {t Standby(namenodel) b3 ks, /5450 Standby 1]

$/usr/local/hadoop-0.20.1-dev-facebook/bin/hadoop dfsadmin

(2) PJ# Standby(namenodel)’y Primary. 7t Standby(namenodel) |-
AT
$/usr/local/hadoop-0.20.1-dev-facebook/bin/hadoop

org.apache.hadoop.hdfs.AvatarShell -one -setAvatar primary

(3) MEVHLH. 4F datanode01 (192.168.1.14) E#F Standby V)&
B

Scd /usr/local/hbase-0.90.3/
Sbin/hbase zkcli
[zk: 192.168.1.16:2181 (CONNECTED) 0] 1s /
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Hadoop 4 X XA & Uik B 5 3%,

[zk: 192.168.1.16:2181 (CONNECTED) 1] get /0/0/0/0/9000

7. B3 M ERIEIRAE

(1) M\ HDFS S —HEB B ST 24 Cir 5 B4 « BARBRIES WD 5.

(2) KA HISEH ., 7F datanode00 44T :
$1s /tmp/192.168.1.13/ -la
1F datanode01 34T

$ls /tmp/192.168.1.14/ -la

FLAE 2 3 B Bt e U AT ml LU AT
8. &

R AT t1~13 [ B sl o o

» 1 (192.168.1.13) SLEEEHE (W 7.2 i)

3 7.2 Primary RFUTIRMEMRER R

T1 T2 T3
ERFS 10000~10005 10000~10005 10000~10005
RWFS 10003~10005 10000~10005 ¥

» P2 (192.168.1.14) SZEGLESH (WK 7.3 ).
% 7.3 Primary RFUZIRMEMRERK

T1 T2 T3
Edi s 10000~10005 10000~10005 10000~10005
RGP5 10001~10005 10000~10005 v

SRR, 1E t1 BRI IERE, A% Primary AR, ] LUGF]
528, W datanode00 L¥] 10000~10002 31, #BHE4E t1 BrBORE#EAER, Hrp
10002 7t Primary ‘RRLHVIEEA I N, S48 fF 10003~10005, NIZTE
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Primary K05 KARI: 15 t2 B BRI (RSB A R €3 BB SRR A 4
T, WD a, BRI IR
7.25 g
24 Primary JGVEIE W A5, RATBA AT 58, FE N T AT SE PR fn i o
1. RERfE

1 Ry M FISERE AT 40, HDFS 7E Primary SRR0EN D)4 e DX — B[] B Py o
IEHRSS . L, PRI

P TE = Primary SR3CE] e pTh ) 3] B e 1A]
2. BRI

7F t1 BrBORIE S EAZ S, 2 BRI b T iEEA L
Primary, JHTEIL; 3 MBS EREAZ W .

3. SBfERM
75 1 B BORAS IO S HAE, WS Primary JARRTSERG RN, 16 €2 B
B S B TS 1 Primary, MEAT TR €3 B0 SR S B0
7.3 Standby %k3%

H T Standby J&— MK AL AN IMEIEIRS, B ILGE TAER, I
N HEAS HDFS MRS . HARMR T SR 5, iy a0 BRATAH Y
[IlCE , LA Standby 5 8hR1T] .

7.4 NFS &3 (#uERRN
741 fRRAE

NFS T R GRS ) R J7 SRR 7.2 P, BATRAE €1, t2,
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Hadoop 4 X XA & Uik B 5 3%,

% T Al 4.4 HDFS

@]

t3 W B AU SR, BEATIRAE.

AT WE A NES [ECEEH
PiR S t] 12 i Lg >

7.2 NFS KA T S vire

742 TBIEELETE
I EEE RN, S NFS IRS4%, Bla Lol RS Ik IS

FEARBAENIN TS 5% 7 AvatarNode 5+ i 7 %5\ 3 NFS & 3K (#4038 R MR ) ,

B ##1% exe

A BIE R .
1. J&3zh HDFS #A Zookeeper
SCRIASER 7.2.2 WivE e HE, RARSIH 7.2.2 Th P 1~6.
2. EHLt TS RME
(1) il HDFS 5 S CRif & IIAS, ORI T NFS RN, SEAEEBATERO
439 4F datanode00 Fll datanode01 [ f7:

$/usr/local/hadoop-0.20.1-dev-facebook/bin/write to hdfs 2.sh 40

20000000 10
EZ: VA BB AN datanodeOx £ 457 & %] 40 /> 20MB K/ 49 A4 %) HDFS 49

/tmp/192.168.1.1x B k.

(2) BEGAKM . F Primary(namenode0) #4147

$/usr/local/hadoop-0.20.1-dev-facebook/bin/hadoop dfs -1lsr

3. U NFS k3%
(1) S<H] NFS 55 #s.
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(2) frf el i BeS AT OL. LT, DT IS NRAE NAZEHIE, XS
g,

(3) Bl 2 Br B 'S #4E. F HDFS FAIE H %, 7F datanode00 $47:

$/usr/local/hadoop-0.20.1-dev-facebook/bin/hadoop dfs -mkdir

192.168.1.15
1F datanode01 34T

$/usr/local/hadoop-0.20.1-dev-facebook/bin/hadoop dfs -mkdir

192.168.1.16
PR VR L] N
4. a3 NFS
NFS JRahJe, LA B2 ATBHAE AR E AR ST, €1 A1 2 B B AR E A ey o
5. 1EHLt3 M 5 RME
(1) ik HDFS L JsA et
f£ datanode00 L#f7:

$/usr/local/hadoop-0.20.1-dev-facebook/bin/hadoop dfs —rmr —skipTrash /tmp

$/usr/local/hadoop-0.20.1-dev-facebook/bin/hadoop dfs —~rmr —skipTrash /usr

(2) [1] HDFS 5 N8 3 ff .
{f datanode00 [ $i47:

$/usr/local/hadoop-0.20.1-dev-facebook/bin/write to hdfs 2.sh 40

(3) K5 NG R
$/usr/local/hadoop-0.20.1-dev-facebook/bin/dfs -1lsr /

LU 23 [ BB E IR 347
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& T A4 HDFS

Hadoop 4 X XA & Uik B 5 3%,

6. &
R t1~t3 I BU S GOl 2T, P SR DA% GRSt 1T

7. REHER (WK 74 R
3T 7.4 NFSEMBIREMRERE

T T2 T3
ENFS 10000~100039 | GU&: 1 ANH 10000~100039

RIFS 5 7 7

743 FREXBELTR

BRI A #: \ILT\7 AvatarNode 3% #8779\ 3 NFS %3k (%44
éﬁi/—l': ) 5 iij%”f/?.exe

1. #E L EMPRGE
2. FEEIRERC

B SCAE 7.5.2 19 3 BB =4, 4 /tmp/192.168.1.13 Al /tmp/192.
168.1.14 H%'F, 54 10000~10039 131

3. 1ERL 1 MY ERIEIRME
M HDFS E#ISCERIAH . ¢ datanode00 4047 :

Srm -rf /tmp/192.168.1.13/%
$/usr/local/hadoop-0.20.1-dev-facebook/bin/read from hdfs IP 2.sh
192.168.1.13

$1s -1 /tmp/192.168.1.13
1F datanode01 34T

Srm -rf /tmp/192.168.1.14/%

192.168.1.14
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$ls -1 /tmp/192.168.1.14

4. &1L NFS K3
(1) <P NFS 5 /1. £ NFS (192.168.1.10) _[#hf7:
Ssudo shutdown —-h now
(2) Kfx o1 BB #Ers dl. 75 datanode00 FHAT:
$1s -1 /tmp/192.168.1.13
7t datanode01 - Fh47:
$1s -1 /tmp/192.168.1.14
AT LU 2 1 By B s s e 4k gt AT .
5. 1&Hl 2 M EISIRME
7t datanode00 [ #17:

Srm -rf /tmp/192.168.1.13/%

$/usr/local/hadoop-0.20.1-dev-facebook/bin/read from hdfs IP 2.sh
192.168.1.13

$1s -1 /tmp/192.168.1.13

1F datanode01 34T

Srm -rf /tmp/192.168.1.14/%

192.168.1.14
$1s -1 /tmp/192.168.1.14

LA 2 €2 [ Bt s g A nT LU BE4T, AN52 NFS KRR 5E 0
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& T A4 HDFS

Hadoop 4 X XA & Uik B 5 3%,

6. E/3 NFS
7. R3S B ERISIRIE
(1) ¥y %5, 7t datanode00 Il datanode01 LK #r t2 B BEI LU, A LU
F) €2 WY BUR SR E R AT, SR 45
(2) BiliEHAE. 7t datanode00 L3017

Srm -rf /tmp/192.168.1.13/%

$/usr/local/hadoop-0.20.1-dev-facebook/bin/read from hdfs IP 2.sh
192.168.1.13

$1ls -1 /tmp/192.168.1.13

1r datanode01 347!

Srm -rf /tmp/192.168.1.14/%

192.168.1.14
$1s -1 /tmp/192.168.1.14

8. HE
RLLE 21 €3 B BB B AT ] LU AT

9. LIGLER (R 7.5
7.5 NFSERIUTIBMEMRERR

T1 T2 T3
B 10000~10039 10000~10039 10000~10039
R & k k

744 IhgE
2 NFS VA IEW MRS, KA LD g 5, SR RATa] Sevk i o
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1. rErE
IR AR NFS ORI, TR I ) 22
5 NS NFS AL IR S BN ) P BELTE S )
NFS (T 5
2. SHRIERM
BB NFS B
3. SRERM
B AELE NFS J0NIBIE, 5 NFS WS IRS S, MRIRPHLIE, SRELHHT.

7.5 NFS K3 (HFEEHIH)

751 fRRAZE

NFS 45 riRB CHAEadR) oy Emfe sl 7.3 fras, AR t1. 2. t3
B B BB B AT, HEAT ISR .

B EERE Rk
i t1 t2 WS t3 >

7.3 NFS KA T5 S vire

Hrh NFS K E H BB .
(1) S/ NFS 15 1.

(2) ¥ Primary(namenode0)f1 Standby(namenode1) ) JC £ s & il ] NFS 7

(3) )i NFS.
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& T A4 HDFS

Hadoop 4 X XA & Uik B 5 3%,

752 BR{ELIGTE

R E A% \AIR\7 AvatarNodeft 7 i & 7 %\ 3 NFS &3 ($k3BE4H
) .exe

1. J&3zh HDFS #A Zookeeper
(1) SLIHEIM 7.2.2 g s —H, RS 722 P& 1~6.
(2) U 3 DMIA. BIELLT 3 ANEIAS.

= /usr/local/hadoop-0.20.1-dev-facebook/bin/write_to_hdfs_t1.sh

= /usr/local/hadoop-0.20.1-dev-facebook/bin/write_to_hdfs_t2.sh

= /usr/local/hadoop-0.20.1-dev-facebook/bin/write_to_hdfs_t3.sh

A 24 SCPES A HDFS AN F %, 42 BI%t R

»  /tmp/192.168.1.x/tl

*  /tmp/192.168.1.x/t2

= /tmp/192.168.1.x/t3

RBP4 \BrA\7 AvatarNodef & fif & 7 £\
2. &1 TR B R1E

(1) M datanode00 (192.168.1.13) A datanode01 (192.168.1.14) |n] HDFS
‘5N 10 4> 200MB [ 3. 7F datanode00 F/! datanode01 FizafTHiA:

$/usr/local/hadoop-0.20.1-dev-facebook/bin/write to hdfs tl.sh 40

Z A4 7] HDFS ) /tmp/192.168.1.x/t1 H¢ F5 A 10 4> 200MB (131,
(2) BAEB AW . {F datanode02 [iz1T:

$/usr/local/hadoop-0.20.1-dev/bin/hadoop dfs -1lsr /
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3. EHINFS &3

(1) 154 NFS ) 1P Hutik, 7E NFS LT
$sudo vi /etc/sysconfig/network-scripts/ifcfg-eth0
5 JE KM TP bk 192.168.1.10 &5k 192.168.1.8.
ENCICRSI T U TSI R 5 RSV

Ssudo service network restart

(2) JEBRIL= H. 76 NFS L, i5BRIL=E H 3% share0 11 sharel FIHIFIN %,
B NFS BRI e 22k, ToiEE.

$Scd /usr/local/hadoop/avatarshare/share0
Srm -rf *
Scd /usr/local/hadoop/avatarshare/sharel

Srm —-rf *

4. B2 MR SR
{f datanode00 FI! datanode01 FizfT 4,

$/usr/local/hadoop-0.20.1-dev-facebook/bin/write to hdfs t2.sh 40

20000000 10
ZJHA 23 17 HDFS 1) /tmp/192.168.1.x/t2 H 3 F5 A 10 4 200MB 304
BRI EHAEI, K NFS KAJE, t1. 2 BB S AR AERL ZE
5. & NFS TR
73 7114 Primary A1 Standby ) e SO AR 2] NFS ()3t H s,
(1) #¢ Primary(namenode0) [ 117

Scd /usr/local

325



[y
-4

@]
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Hadoop 4 X XA & Uik B 5 3%,

Srm -rf hadoop/local/*:*
$1s hadoop/local/
$Sscp -r /usr/local/hadoop/local/* 192.168.1.8:

/usr/local/hadoop/avatarshare/share0

(2) 7t Standby(namenodel) 147 :

$cd /usr/local

$1s hadoop/local/

$rm -rf hadoop/local/*:*

$1s hadoop/local/

$scp —-r /usr/local/hadoop/local/* 192.168.1.8:

/usr/local/hadoop/avatarshare/sharel
6. NFS 1k E R %
¥4 NFS [1) 1P Hidib A2 050k Bk iy 1P ki, Bl & iR %
7E NFS AT
Ssudo vi /etc/sysconfig/network-scripts/ifcfg-eth0
B 5k TP sk 192.168.1.8 1524k 192.168.1.10.
HE M RIRS, A& SUE I TP Hihik A= 2.

Ssudo service network restart

7. L3 MR B IR1E
1r datanode00 f1 datanode01 FizfT A,

$/usr/local/hadoop-0.20.1-dev-facebook/bin/write to hdfs t3.sh 40

20000000 10
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8. &
BREAENEN, RINFS WG, t1. 2. 3 rBURIT S NRIEAR LT .

= SIRETR (AR 7.7 PR
£7.6 NS KMBHRIEMRERE

T T2 T3
S5AFY 10000~10019 10000~10019 10000~10019
R P & T 5

7.5.3 iTIR{ESLIG S
1. AT B E THRIT
2. FHEIFEE

(DA 3 MNMHIA . 7E datanode00 [ /usr/local/hadoop-0.20.1-dev-facebook/
bin/ Hx FAIELL T 3 AN

= /usr/local/hadoop-0.20.1-dev-facebook/bin/read_from_hdfs_IP_t1.sh
= /usr/local/hadoop-0.20.1-dev-facebook/bin/read_from_hdfs_IP_t2.sh
= /usr/local/hadoop-0.20.1-dev-facebook/bin/read_from_hdfs_IP_t3.sh

PLE 3 AN BIA A3 B €1 €2 €3 B BE I 445, L HDFS [f/tmp/192.168.1.1x/
O BIAH H 3%, 4 R

= /tmp/192.168.1.x/t1
» /tmp/192.168.1.x/t2
= /tmp/192.168.1.x/t3

5 LA A& 1) %) datanode01 (1] /usr/local /hadoop-0.20.1-dev-facebook/bin/
HaxFo

(2) AR 1 SCA
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& T A4 HDFS

Hadoop 4 X XA & Uik B 5 3%,

1F datanode00 (192.168.1.13) #1 datanode01 (192.168.1.14) 4T

$/usr/local/hadoop-0.20.1-dev-facebook/bin/write to hdfs t2.sh 40

IR BHIACKAE HDFS [¥) 192.168.1.1x/t2 H =% /=45 10 4> 200MB 1) 30 1F .

(3) g H%. 2 97E datanode00 (192.168.1.13) F1 datanode01 (192.168.
1.14) BRI TFAIH %

=  /tmp/192.168.1x/t1
= /tmp/192.168.1.x/t2

=  /tmp/192.168.1.x/t3

3. &Lt BT ERISIRIE

(1) M HDFS Sl S0 2) A .

7t datanode00 (192.168.1.13) -k fT:

$/usr/local/hadoop-0.20.1-dev-facebook/bin/ read from hdfs IP tl

192.168.1.13
{f datanode01 (192.168.1.14) _#4T:

$/usr/local/hadoop-0.20.1-dev-facebook/bin/ read from hdfs IP tl

192.168.1.14

B BBy A 44 MCHDFS i3 BRI 261 2 A M6 /tmp/192.168.1.1x/t1 B X F.

(2) KR HEN .
7f datanode00 (192.168.1.13) F$i4T:
$1s -1 /tmp/192.168.1.13/t1

7f datanode01 (192.168.1.14) _#4T:
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$1ls -1 /tmp/192.168.1.14/t1
LRI, T1 B B s A v LABRIEET .
4. 2 NFS K3
(1) 3, 7.5.2 Wi DR 3,
(2) K 1 BB s .
5. 1&Hl 2 M EISIRME
(1) M HDFS Sl 2 A

7f datanode00 (192.168.1.13) F$i47:

$/usr/local/hadoop-0.20.1-dev-facebook/bin/ read from hdfs IP t2
192.168.1.13

{f datanode01 (192.168.1.14) _#4T:

$/usr/local/hadoop-0.20.1-dev-facebook/bin/ read from hdfs IP t2
192.168.1.14

E & LR RIS A HDFS 3B XA 2 %) 2] A#69 /tmp/192.168.1.1x/t2 H

ETF.
(2) WA HIEN . At 2 BB E v DUBRFIHE T, A2 NFS 2k
s Al
6. NFS k&

WA 752 BB 5. 6.
7. &3 MY ERIEIRME
7f datanode00 (192.168.1.13) _#4T:

$/usr/local/hadoop-0.20.1-dev-facebook/bin/ read from hdfs IP t3
192.168.1.13
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Hadoop 4 X XA & Uik B 5 3%,

{f datanode01 (192.168.1.14) _#4T:

$/usr/local/hadoop-0.20.1-dev-facebook/bin/ read from hdfs IP t3

192.168.1.14

E % LRy RIS A HDFS 3 B 5 4] ) A 6g /tmp/192.168.1.1x/t3 B X T,

8. W&
R t1, t2. t3 BT BRI OL, T A BUREAS B BRI R AT 0 mT AR 2t
11, HERWE MY F ARG o 2 k.

9. KWHER (WF7.7 i)
7.7 NFS REUSFIEMRGERRK

T1 T2 T3

BRRFES 10000~10019 10000~10019 10000~10019
R Fr5 ¥ ¥ 7

754 N
2 NFS VA IEH RS, RA LA b 5, FMR SN A a] S0k 20t 1
1. PRERTE
DU AN SZ NFS R, DR S I 1] O 22
B NBRELE NFS KRB IR 553X BUR R A BELZE, SIS 8] 4 -
NFS 048 Pk 5 il 1]+ 32 I )
2. EHRMERNT
BEERAEARSZ NFS K% .
3. BiRMEZN

EHAETE NFS KAUARIFHLZE, £ NFS W IIRS G, MRERILZE, 4R80T,
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7.6 Primary 5553, NFS FE3 (EHERIRIL

761 BRRAZE

Primary 7G5%0, NFS JG st (B £ oy RMFE WK 7.4 R, &
fITEAE t1. €20 t3. t4. t5 B BRI B A, ST 560

S ] e 5 A
zf”rz K, 1yt 3 @ 4 % {5

K 7.4 rBnary SGRAG NFS Ja ke B REUA) fif oI5 2R

76.2 EHFEXBELTR

EARBEAIRE A% \#LHA\7 AvatarNode 7 fif & 7 % \6 Primary st K 3K,
NFS & k3% ($03E A H3IR) exe

LERAR N .
1. Jazh HDFS #A Zookeeper
LRI 7.2.2 ek, BAAS I 7.2.2 T bR 1~6.

OIEER A A, 2> BIB 4. ¢S AP BEURHERAE . AR 12

/usr/local/hadoop-0.20.1-dev-facebook/bin/write to hdfs t4.sh

PL_E A 2774 30, 5\ HDFS [f)/tmp/192.168.1.x/t4. /tmp/192.168.
1.x/t5 HxH.

2. Bt RS HRME

(1) M datanode00 (192.168.1.13) A datanode01 (192.168.1.14) [1] HDFS
S E N 10 4~ 100MB SCfF.

(2) BEBNEN.
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% < A 6 HDFS

Hadoop 4 X XA & Uik B 5 3%,

3. #&#l Primary k3%
(1) <] Primary.
(2) & t1 rBE A
4. B2 TR BHR1E
5. 1l NFS &3¢
(1) JKM] NFS IR%5 8%
(2) e el 2 PrBes A .
6. 11l t3 M ER B1R1E
7. BEI NFS
(1) Ji3h NFS %5 .
(2) B el 2. 3 MBS AN,
8. &l 4 N SRIEFIEE
9. Standby ]
(1D Y.

Sbin/hadoop dfsadmin -saveNamespace

(2) KEE tl. t2. t3. t4 BB AEMW.

10. 1EHLt5 M R 5 1R1E
1. &

R A t1~t5 BB S ES i, LA%E it 192.168.1.13(datanode00) A, Fgitsk
et (R 7.8 i)
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*71.8 BRMEMNRERE

T1 T2 T3 T4 T5

ENTE 10000~10009 10000~10009 10000~10009 10000~10009 10000~10009

BIFS 10000~10001 10004~10009 10004~10009 10000~10009 | 10000~10009

R TS 10002~10009 10000~10003 10000~10003 o ¥

7.6.3 IFEREIHRSE
1. ELrEMTR%E
(1) £ BHrP .
(2) QU A, M THER B SO AR A S M H W ke
Jusr/local /hadoop-0.20.1-dev-facebook/bin/read_from_hdfs_IP_t4.sh/usr

/local/hadoop-0.20.1-dev-facebook/bin/read_from_hdfs_IP_t5.sh
2. PEEIEELH

(1) %25 HDFS oA 30tk

(2) HERIBUT BN, M datanode00 (192.168.1.13) Fi1 datanode01
(192.168.1.14) [n] HDFS 4355 X\ 10 4~ 100MB 44

3. Rl M ERIEIRAE

(1> M HDFS EHISCAF2IAM (i & A, #ifRJE1H NFS KA, Beffd
B -

(2) fo AR
4. 1&Hl Primary K38
5. 14 t2 Y EIZIREFAR T
6. #=HL NFS %38

(1) %M1 NFS 71 /4,

(2) Ky t1. 2 MrBOEUE AL .
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% < A 6 HDFS

7. 1EHL 8 M EBRISHRME R E
8. EE NFS

(1) HJ3 NFS 5.

(2) HEr t1~t3 B BaBUE i .
9. &l t4 M EITIRMEFH T
10. Standby 1J]#

(1) Y,

(2) i t1~t4 Fr BB ol

11. 14 t5 MY ERISIRAE

12. &

(1) Ky t1. t2. t3. t4. t5 FIEEUH.

Hadoop 4 X XA & Uik B 5 3%,

(2) $%o3 M, BRERAENAZREEAT, XSRS R A
13. KWLER

2 1 (192.168.1.13) EUE IR 7.9 Fias.
£7.9 BRENRERE

T1

T2

T3

T4

T5

ERUFS

10000~10009

10000~10009

10000~10009

10000~10009

10000~10009

RGPS

10003~10009

10000~10009

10000~10009

10000~10009

I

764 NG

KH UL BT %,
1. PRERTE

HIAR T &0, A AHLED R, HDFS VI (8] A«
NFS E /)5 if[A] + Standby F T1]#ei [A]
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2. i¥. B

XTS5k, % P i Al Standby #8FT 2% 4% Primary #EATH1E, KL, 16
Primary KAUG, FLUIGET, #2. SEAEILERND).

7.7 Primary FeR3 (BUEKRIIA) , NFS FRM
(BURIRIN)

771 BRRAZE

ARTHE Primary S5 R 30 CEARARSUR) , 55 NFS Jim R0 H AR A Tk ik
MfEOL. AR e 7.5 Fros.

0 Liuh%f’l 'e"gs.e{*r ;; Jwr. i Jwr

Kl 7.5 Primary ek CEARABIN) , NFS J5R80 CBARHUR) My Stz

Forp NFS 2 B BT
(1) #E#—> NFS 9 5.
(2) &l Primary. Standby [ 7C%#s S04 F] NFS.
(3) HJg NFS.

772 EiREX©EY

AR BT A E IR \PIR\7 AvatarNode S+ f& & 7 % \7 Primary %t % 2% ( 4k
FEARMIR) , NFS BRA (HIEIMIT) exe

1. J23zh HDFS #0 Zookeeper
LRI 7.2.2 g #E, RES W 7.2.2 PR 1~6.
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% < A 6 HDFS

Hadoop 4 X XA & Uik B 5 3%,

2. Rt RS HRE

(1) M datanode00 (192.168.1.13) #1 datanode01 (192.168.1.14) 7jl'5
A 10 4> 100MB 321F.

(2) & t1 rBE A
3. ##l Primary %38
(1) %M Primary.
(2) Kt t1 BrBeS Aol
4. 124l 2 Y SR1E
5. #RHINFS k%, HERERIF
(1) BRR, HIRIE 7.5.2 PP IR 3.
(2) Kt €2 B N
6. 1Rl t3 ML S1R1E
HARLBS I, 742 H05% 3.
7.NFS 1k &
(1) K NFS 1% 4351 Primary A1 Standby 7053 S04 52 5] NFS 1)
e HR,
(2) 7F namenodeO(Primary) [ #7:

$cd /usr/local

$1s hadoop/local/

Srm —-rf hadoop/local/*:*
$1s hadoop/local/

Sscp -r /usr/local/hadoop/local/*

(3) 7f namenodel(Standby) 47 :
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Scd /usr/local

Sls

hadoop/local/

$rm -rf hadoop/local/*:*

Sls

S$Sscp —-r /usr/local/hadoop/local/*

hadoop/local/

192.168.1.8:/usr/local/hadoop/avatarshare/sharel

(4) %% NFS [ IP.

(5) KA t1. t2. t3 BB S A IS M.

8. 1Ril t4 MR SHR1E

9. Standby ]
(1) P)#. 7£ Standby AT

bin/hadoop dfsadmin -saveNamespace

(2) K tl. t2. t3. t4 B AEMN.

10. 124 t5 MYER S HR1E

1. BE

oA t1~t5 BB E AL

7 AvatarNode

2 1 (192.168.1.13) LI 45 R nk 7.10 s,

F7.10 SHREMNLERR

T1

T2

T3

T4

TS

N

10000~10009

10000~10009

10000~10009

10000~10009

10000~10009

KITE

10001~10009

10000~10009

10000~10008

x

x

2 2 (192.168.1.14) SZIGEE R WE 7.11 s,
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*z71.11

SHRENKERR

Hadoop 4 X XA & Uik B 5 3%,

T1

T2

T3

T4

TS

BARFS

10000~10009

10000~10009

10000~10009

10000~10009

10000~10009

KBTS

10005~10009

10000~10009

10000~10008

x

%

7.7.3

IZRIERE TR

1. #E L EMPRGE
2. PEEIEERCH

(1) %% HDFS.

(2) M 192.168.1.13 1 192.168.1.14 1] HDFS %3 55 X\ 10 > 100MB 344

3. fRELt1 MY ERISRIE

(1) A BRI 1 3CA

(2) M HDFS SHISCAFZIAM, EREAHESAMH .

(3) KA MG
4. &l Primary 3%

(1) BRAL

(2) Krer el BB g i o

5. Rl t2 My ERIEIRAE

6. L NFS k3, BHEIBIRAT
(1) Bk, SERIA 7.6.2 1P 5% 3,

(2) Foft 1. 2 BB i .

7. B3 MY ERIEIRAE

8. NFS k&

(D &,
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(2) e t1. 2. 3 By B ol .
9. 1= t4 MY BRI IRME
10. Standby 1J]#

(1) K.

(2) Ky t1. 2. 3. t4 BrBOSRmUE i

1. 123 5 MR S R1E
12. &

R t1~t5 BB i .

i 1 (192.168.1.13) LI 45 Rk 7.12 s

7 AvatarNode

FzT1.12 EBREMNRERE
T1 T2 13 T4 5
ERFS 10000~10009 | 10000~10009 | 10000~10009 | 10000~10009 | 10000~10009
BIhFS 10000~10003 7 7 10000~10009 | 10000~10009
RS 10004~10009 | 10000~10009 | 10000~10009 | & ¥
w2 (192.168.1.14) SEEAEHANE 7.13 Fios.
713 EREMNRERR
T1 T2 T3 T4 5
BEEUFS | 10000~10009 | 10000~10009 | 10000~10009 | 10000~10009 10000~10009
BRINFS | 10000~10002 | & T 10000~10009 10000~10009
RWFES | 10003~10009 | 10000~10009 | 10000~10009 | E T
7.7.4 NG
FKHCL g7 %, LRI AT S .

1. VREET(E]
EHR AT %0, ZALEI R, HDFS [k 52 (] -
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% < A 6 HDFS

Hadoop 4 X XA & Uik B 5 3%,

NFS % & i} [A]+Standby F T Y3 i)
2. 1. SiRMEEN
W TSR, % i Al Standby #8F7 Z5% 2 Primary B TS, Kb, 7
Primary K85, FLUMAT, 2. S LS.

7.8 NFS &3 (HIERIGIA) , Primary FRR

781 fRRAE
AFTHE NFS 563 CBEARMIR) , Primary Ja KRG H 5 G0, ARk
JT&EUWR

Bk
t]
a

7.6 NFS 5% CBAEARHUR) , Primary J& Rk JT MR K

782 BHREXBEISRE

AR T BAF AL : \AIR\7 AvatarNode 5+ fiF & 7 %\ 8 NFS £k (448
AHI) , Primary /& % 2K exe

1. [z HDFS #A Zookeeper

SEIRIAEEN 7.2.2 58—k, BAAS N 7.2.2 L 1~6.

2. R N SRME

(1) M 192.168.1.13 F1 192.168.1.14 [l HDFS 435 A 10 4~ 100MB L fF«
(2) &F t1 S AEH.

3. HRHINFS &3 (BRI

(1) BAUREL. PRRIE 7.5.2 b 3,

(2) Kt t1 rBE AL,

340




4. B2 MRS iRE
5. 1l Primary 53§

(1) XM Primary.
(2) K tl. 2 PrBES N
6. HEHLt3 MY S HRME
HARLBS W, 742 Wi 3.
7. BEINFS
(1) NFS k=K%
(2) &S NFS (1 1P,
(3) B t1. 2. t3 MBS AR .

8. &1l t4 TR SIR1E
9. Standby ]

(D Y4,
(2) R tl. t2. t3. t4 B AEMN .

10. 1E$L 15 M R 5 1R1E
1. &

R t1~15 B Bei S ARG Ol

7 AvatarNode

= ZP 1 (192.168.1.13) SZIGLERLINER 7.14 PR
£7.14 SRENRERE

T1 T2

T3

T4

T5

EAFS 10000~10009 10000~10009 10000~10009

10000~10009

10000~10009

KW TS 10003~10004 10000~10001 10000~10001

T

s

» KU 2 (192.168.1.14) SLEG SRR 7.15 PR
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Hadoop 4 X XA & Uik B 5 3%,

#7115 GREMKERE
Tt 12 T3 T4 15
SAFS | 10000~10009 | 10000~10009 | 10000~10009 | 10000~10009 | 10000~10009
10003~10004 10000 10000
R P ¥ S
10006 10003 10003
7.8.3 IHFMEXHRLR
1. #E L EM SRR
2. PRI

(1) %% HDFS.

(2) M 192.168.1.13 1 192.168.1.14 [l HDFS 435 A 10 4~ 100MB S+«
3. &Lt B ERISIRIE

(1) e T EEELIU AT

(2) M HDFS Sl SCAFBIAM, 1R LE AR H 3%,

(3) & HIE.

4. 1EHANFS K3 (BUHERIG

WRIF 7.4.2 TR 3,

5. tEHL 12 B ELISRE
6. #&#l Primary k3§
(1) XM Primary.
(2) Frfr el t2 BBt .
7. FRIL3 MY ELIRAE

HAR S I, 7.5.2 it B IR 3,
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8.NFS &R

(1) NFS KE RS-

(2) KA t1~t3 P B EUCE it .

9. 1Rl t4 My ERITIRIE

10. Standby 1JJ#
(1 Y.

(2) Ky t1~t4 B Bz B Ot

1. 1L t5 M R 5 1R1E

12. &

KA t1~t5 B B o

» PR 1 (192.168.1.13) SZEGEEHINE 7.16 Pk

7 AvatarNode

R 716 FREMREGRE
T T2 8 T4 T5
BHUFS | 10000~10009 | 10000~10009 | 10000~10009 | 10000~10009 | 10000~10009
RIEFS | 10007~10009 | 10002~10003 | 10000~10009 | 10000~10009 &

» AP 2 (192.168.1.14) SEEGEE AN 7.17 PR

RIT1T EBREMNRERE
T T2 IE] T4 5
TS 10000~10009 | 10000~10009 | 10000~10009 10000~10009 10000~10009
KBTS 10006~10008 | 10001~10003 | 10000~10009 10000~10009 o
7.8.4 NG5
KH VA gy &, VR I TR F ] SEME AT a0 R o
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% < A 6 HDFS

Hadoop oA X XA & 4L iR B 5 &%,

1. MRERTE
HIMA AT &, AZALHI R, HDFS 1 S ] -

NFS E 3 I} [8]+Standby F T ] #ei 8]
2. 1%, SREZMW

YT EERAER UL, &M Standby # 5T 2% FE Primary #HTIEAE, B, 78
Primary K5, F LUMRAT, 0. SEAECIERI.

7.9 NFS &3 (FEEHRIA) , Primary B
(BER R IRIF)

791 fBRAE
AFTHE NFS 568%%, N2k Primary Joik kg HEFE 338 T0 70 &2 4 10 o

FARR U SR
1T B Primary S ER A B ER AL FECE S
2 kit 3 i4 15—

K 7.6 BSJekak CBUEBIR) . Primary 5 R2 GBI RSN R e

Ferb NFS IRE I RAREBRUNE
(1) #E#—> NFS 79 5.
(2) &l Primary. Standby ¥ £ SCAF2] NFS.

(3) )i NFS.

7.9.2 BR{ELIGTE

AR FBAFAEL AR \AIR\7 AvatarNode 5+ fifF & 75 %\ 9 NFS bR (448
#IR) , Primary /& X2 (#3E AR ) exe
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1. J&azh HDFS #A Zookeeper

SUGIAEER 7.2.2 Wi A, ARSI 722 WHIND K 1~6.

2. B RS RME

(1) M 192.168.1.13 F1 192.168.1.14 [n] HDFS 4355 A 10 > 100MB 44,

(2) &F t1 S A,
3. HEHINFS k3, BHIEHRIF
(1) MkRocHds . <M NFS.
(2) K el BB s AL
4. &Rl 2 B SRME
5. #4l Primary %38
(1) 4] Primary.
(2) Wl 2 PRI E A O
6. R t3 ML SR1E
7.NFS 1k &
(1) #E#—A NFS 19 £,
(2) & Primary. Standby [ CEE /5] NFS.
(3) HJ& NFS.
(4) K t1~t3 FrB S AT
8. 1&Hl t4 M EE SR1E
9. Standby ]

(D Viem4.

(2) Ky t1~t4 BB B NI 3
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10. 1EHLt5 M R 5 1R1E
1. &

K Ex t1~t5 B S N5

Hadoop 4 X XA & Uik B 5 3%,

2 1 (192.168.1.13) SZIG 45 Rk 7.18 s,

%=7.18 BEEMRERR
T1 T2 T3 T4 5
BEANFE | 10000~10009 10000~10009 | 10000~10009 10000~10009 10000~10009
RWFES | 10003 7 I I I
= AP 2 (192.168.1.14) SEEGEERANE 7.19 Fios.
*7.19 BEREMNRERE
T1 T2 T3 T4 5
SAFS | 10000~10009 10000~10009 | 10000~10009 10000~10009 10000~10009
RWFS 10003~10004 | I ¥ ¥ o
7.9.3 IFRMELEPLE

1. #E LA RHEE
2. FEHESECH
(1) ¥&“* HDFS.
(2) Pt
3. B 1 MY ERISIRME
4. HEHINFS K3, HEIEIRE

(1) S5HI NFS. MpR%ds .
(2) K t1 B BOBUS o .
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7 AvatarNode

5. HEHLt2 By ELISIRME

6. 1L Primary K3 (BFERIGIF)
(1) XM Primary.

(2) Kifr t1~t2 M Bz s i .
7. 1R 3 B ERISHRIE

8. NFS &

(1) KK

(2) KEE t1~t3 By BB i
9. 1= t4 MY ERIZIRME

10. Standby 1J]#

(1) Y.

(2) KA t1~t4 BRI

1. #EHLt5 TR S R4E

12. 18

R t1~t5 BB i o

» P 1 (192.168.1.13) SZEGEEHINEE 7.20 PR
F=7.20 iEBEMRERR

T1 T2 T3 T4 T5

ERUFS 10000~10009 10000~10009 10000~10009 | 10000~10009 10000~10009

K5 10005~10009 10001~10009 10000~10009 | 10000~10009 G

= EPUH 2 (192.168.1.14) SZILERLINER 7.21 PR
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Hadoop 4 X XA & Uik B 5 3%,

z1.21 EBREMNRERE

T1 T2 T3 T4 T5

BT S 10000~10009 10000~10009 10000~10009 | 10000~10009 10000~10009

KBTS 10005~10009 10002~10009 | 10000~10009 | 10000~10009 o

7.9.4 g
KA CAEfg DT 5, WAL TR AT A 52 o A R o
1. RER}E
EHIX T %0, ZALEIE, HDFS Pk S I TH]
NFS % & i [i] +Standby T T )42 ]
2. %, SRMERm

TSR, % i Al Standby #8F7 Z5% 2 Primary B TS, Kb, 7
Primary K805, F LUIRET, 3. SEAELCIEBI,

7.10 SLIGZEi8

LR AR L], DL b S DL AR R T SRR B L i )t HDFS R 4e ol 1)
HA 8. E5E0L EALHIRES A RS B e U e R eb ) m s LR D 4 ]
B, B et DL R T LA EE A TR]+ T LU e S 8], AL NameNode 5 I
1k image DL M 2545 N1HIfY) Data Node %K Report block location (¥ [A] &Kk, i
JIr 5 B DI N () e R A 0 St 7R 2 Lo B, AN SO R GBI, 1 5 1)
I 1] B SO/ R G R PERE K, DL fsimage S04 12GB, 2000 4> DataNode A7)
JRAEE HDFS &4 0 %1, Namenode )5 (I 0] KMETT 22 1 AS/N .
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HA NameNode # B 472 4 HDFS ¢ NameNode #2 4t & &, F 2012 5 2
R EZA T XX, BAT SRR T HomaK, Laed a2, Bard kI
H G ) KIAL, R A, EAEE WA AR it — T,



[y
-4

@]

e

T A4 HDFS

Hadoop 4 X XA & Uik B 5 3%,

8.1 HA NameNode i3 BB

HA NameNode [{]J5H & 244 5 AvatarNode 284L: 245 2 > NameNode, 1

LA % UL e 47T DataNode A1 Client.

—~ NameNode %7 MEALARSS, AT Active IR, H4b—/> NameNode JNIif

=AY Active NameNode HEATCE#E A2, 4b T Standby JRAS. 2 Active
NameNode ‘KL, 7 LLEL failover HLi# Standby NameNode V)44 Active R
&, B R Name Node X 4MiR%5

HA NameNode #5230 B #7348 R ¥ 35 L 49 failover, L# A2 AL AT AH YR
M Active Name Node 43 [& T 4., T —F a9 LR £ F I Active Name
Node #) g 420, F+ B 3 5T A failover 474k,

HA NameNode &4 F Apache Hadoop # £ FRARSATH L, £ & T4EE 4%
HDFS-1623 #= HADOOP-7454 #4717, 2012 53 A 2 B, %R B 49K 45t
)| Apache Hadoop T hak. AR+ XX 45 TAEEHE] 0.23 4%, R
A h 0.23 89 EARRIATE A, 12 B BT 0.23 AT 69 KATHR P & % R A3
A %-. Cloudera F 2012 4 2 A X ##) CDH4 betal BiA ¥ €47 HA Name
Node T B 4§ %, #KA1F @49 HA NameNode 52 340354 ) iZ fR A

AR FE SR A2 2 H 162 #A7% HA NameNode K F 7 ik, FA1 26k E—F HA

NameNode PR MR, SCIGIAET M a4 an &l 8.1 o, A RGN
'+ NameNode. NFS Server. DataNode. Client JUF 2B 5, BRTHEWRE
PLITERE, 7E dnl & dn3 b, f—AN10 SF B Client 1 DataNode, & JILFT%E
6 MHEFIMLT 1L, HARRE S 8.1 Jror.
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8 Cloudera HA NameNode

%81 TARER

TRA 1 & IP ek RHRE
nnl NameNode 192.168.219.11
nn2 NameNode 192.168.219.12 centos 6.2 for 32bit
jdk1.6.0_24.tar.gz
dnl~dn3 DataNode. Client 192.168.219.13 ) - &
~192.168.219.15 hadoop-0.23.0-cdh4b1.tar.gz
nfs NFS Server 192.168.219.16

8.2 CDH4B1 kg7~ HDFS &3 E

8.2.1 ERNEE

MEFUNLI B0 BRE S A b s, AL AR EAE RSN
centos 6.2 1] 32 fLRRA, e E S ER 2ede SSH s #s LA S NFS JIk%s-4%, 141
E—ANH 42k “user” FIYEE
8.22 nn1 &

HAEE W 8.2.1 Wb e i UM SCAEE S nnl, 2RJ5 %) nnl (38 1 > Name
Node, nn1 B2 EFINLA TR X THLA) HHATHCE , nnl Bl &5, DAY FERT,
S8 nnd 19 RERML SRR g HAR AT SRS, FEOPERIA TR,

(1) B E REAUPLN A RN A 256MB.

(2) B SR A CRRIUNLUE NG, LR S0 RE A3 2 A P 1) SR A I 1 i
2, DT 2R B SO 2T BN T AR/ D

(3) BEUERHLL T M nnl, W&l 8.2 fir.
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% T A+  HDFS

Hadoop oA X XA & 4L iR B 5 &%,

e | EW |

B = EHILET®

o] =H Cent03 mnt

[ wiB

%iﬁf{#% A EPERERS

& g;jﬁ})ﬁ oo OiMicrosoft Findows

3y B EBHET @ Limux

A EAHIEY BH., BR O Bovell Fetware

R s ESili= () Sun Zoleris

?'lﬂw:r;;[uols iu& i ¥WMhware ESE

gzﬁ‘ A O

(2] appliance ME FA BE W

[ice ER |centns v

& HEhET TE=HF

=& BIABRLA TEEF @
D tnarkihalcentos [[mEe... |
A RIS SRR TR E R
EE
[ B R R R (K)

8.2 {BHUBIMLA AR

(4) B -REE: 7 Host-only, W& 8.3 fix.

W [Em |
£& wE i
&+ mE 5E MB DiERE )
bR 2 FTFF REIERTERE @
R (505T) 40 GB
(2)ch/IvD (IDE) R B iseft\ent0s i
FlEATBHECES i ’
D 5o 2HISE pen OFiE: ERTEIEFS @)
BEER Babtuil ks @)

AT {EF EHESRYEAT 1P st
R S R T
N BREEHIFEE @

e

[ S — | Sop——

8.3 BRI

(5) RGN HE
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@O PLHIF user k.

@ )3 root /7, M /etc/udev/rules.d/70-persistent-net.rules H [fij
RN 25

B TR AAEHE L ZA#4) Mac ik, @ rules.d/70-persistent-net.rules
AR E T BB Z AT R L) Mac duik, EHAFHWFHRT REM O
Frds, MIIRZXI SN EIE, T AT 0 F45% 5.

@ BHEMH R Mac k.

$ip addr show

@ B -REE .

Ssudo vi /etc/sysconfig/network-scripts/ifcfg-eth0

FE P 7 U35 HWADDR, HWADDR UAHLEE5EFR Mac Hidik &5 #E; ONBOOT
&4 Yes; IPADDR 1&%h 192.168.219.11, NETMASK &%} 255.255.255.0,
HARGT

DEVICE="ethO"
HWADDR="00:0c:29:23:40:21"
NM CONTROLLED="yes"

ONBOOT="yes"

NETMASK=255.255.255.0

® BESENAN nnl.

Ssudo vi /etc/sysconfig/network
® 1514 hosts, WU

192.168.219.11 nnl
192.168.219.12 nn2
192.168.219.13 dnl
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& T A4 HDFS

Hadoop 4 X XA & Uik B 5 3%,

192.168.219.14 dn2
192.168.219.15 dn3
192.168.219.16 nfs

(@ SSH 45 5%

$ ssh-keygen -t dsa -P '' -f ~/.ssh/id dsa

$ cat ~/.ssh/id dsa.pub >> ~/.ssh/authorized keys
$ chmod 600 ~/.ssh/authorized keys

$sudo /etc/rc.d/init.d/sshd restart

$ssh nnl
4 user ¥ N3 sudoers.

#chmod +w /etc/sudoers

#vi /etc/sudoers
7£ “root [A=(ALL) ALL” F¥hn—47 “user ALL=(ALL) ALL” .

#chmod -w /etc/sudoers

#su - user
© KM KB B B

S$Ssudo chkconfig --del iptables

$sudo chkconfig --list | grep iptables

HH, R AR
(6) _LAREAT:

# jdk1.6.0_24.tar.gz Fil hadoop-0.23.0-cdh4b1.tar.gz 443 nn1 ] /home/user
Hx 'k, Jfihs.

$cd /home/user

Star xf hadoop-0.23.0-cdh4bl.tar.gz
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(7) FCE JAVA_HOME,

$sudo vi /etc/profile

TEd Ja — ARt N N2

export JAVA HOME=/home/user/jdkl.6.0 24
(8) MCE hadoop-env.sh.

$cd /home/user/hadoop-0.23.0-cdh4dbl/
$Scp share/hadoop/common/templates/conf/hadoop-env.sh etc/hadoop

Svi etc/hadoop/ hadoop-env.sh
# JAVA_HOME Fl HADOOP_LOG_DIR 52 A& T,

export JAVA HOME=/home/user/jdkl.6.0 24

export HADOOP LOG DIR=/home/user/hadoop/log
(9) KMo
$sudo shutdown -h now
8.2.3 dn1~dn3 ELE

SHIEUNL nnl X, 9 HI1E AN dnl~dn3, &H)GHEA BEARAHLIE T AH N )
foE, HAWZI 822 1 IR 1 2P 5 Wfd, EUAFESL. FisnH
iA dnl. dn2. dn3 . nnl < HDFS ZEREIHC S .

(1) dnl fid& .
@ ¥ DataNode %#f .

Smkdir —-p /home/user/hadoop/datanode

@ HlHE core-site.xml.

$vi /home/user/hadoop-0.23.0-cdh4bl/etc/hadoop/core-site.xml
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Hadoop 4 X XA & Uik B 5 3%,

WA

<property>

<name>fs.defaultFS</name>

<value>hdfs://nnl:8020</value>

<description>The name of the default file system. A URI whose
scheme and authority determine the FileSystem implementation. The
uri's scheme determines the config property (fs.SCHEME.impl) naming

the FileSystem implementation class. The uri's authority is used to

</description>

</property>

<property>

<name>hadoop. tmp.dir</name>

<value>/home/user/hadoop/tmp</value>

<description>A base for other temporary directories.</description>

</property>

Hrpr, fs.defaultFS A ERIA S RSEA FHIRCE D, nnl 24 NameNode (1341
% . hadoop.tmp.dir 24 hadoop Iffii i5} H 5% 1170 & 50 .

® HLHE hdfs-site.xml:

$vi /home/user/hadoop-0.23.0-cdhdbl/etc/hadoop/hdfs-site.xml

S/

<property>
<name>dfs.datanode.data.dir</name>
<value>/home/user/hadoop/datanode</value>
<description>Determines where on the local filesystem an DFS data node

should store its blocks. If this is a comma-delimited
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list of directories, then data will be stored in all named
directories, typically on different devices.

Directories that do not exist are ignored.

</description>

</property>

dfs.datanode.data.dir it & | DataNode FRJEH 77 it 41
(2) dn2 fiLH .
dn2 [P EE Y dnl 5E 440 A .
(3) dn3 il
dn3 P dnl 584 AH A .
(4> nnl /] HDFS I &
@® ACE hdfs-sitexmls
£ nnl FISAT0 N 4
$vi /home/user/hadoop-0.23.0-cdhdbl/etc/hadoop/hdfs-site.xml

WA, HA dfs.namenode.name.dir fit & T NameNode JGEHE A 4515

<configuration>
<property>
<name>dfs.namenode.name.dir</name>
<value>/home/user/hadoop/namenode</value>

</property>

@ core-site.xml [ E L5 dnl ¥ core-site.xml #H[7] .
@ &4 slaves, AtH 3 /> DataNode 7 Ai.

Svi /home/user/hadoop-0.23.0-cdhdbl/etc/hadoop/slaves
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Hadoop 4 X XA & Uik B 5 3%,

% < A 6 HDFS

WA

dnl
dn2
dn3

8.2.4 HDFS &8
(D #%A1k.
£ nn1 g7,

$cd /home/user/hadoop-0.23.0-cdhdbl

Sbin/hdfs namenode -format

(2) JAsh5Ht.
7E nn1 i T LR IEA, AR )5 3) nnl _Ef¥) NameNode. dn1~dn3 1)

DataNode, LLA—~* secondary namenode.

$sbin/start-dfs.sh

IEFEOLT, 75 nnl 1 putty 2 P ot Bos & 8.4 s 15

&w&*fg}

bt : on [nnl]

8.4 HDFS H&f5 8 BoR

7f dn3 _FEFHEIED
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$Sbin/hdfs dfsadmin -report

8.5 HDFS XMHR %15 B Eow

Al LU it Web U5 mEATS0E . W S48 Windows =41 Y7 1] HDFS 1) Web,
T BB ML hosts CHF, 7T C:\WINDOWS\system32\drivers\etc, &I

192.168.219.11 nnl
192.168.219.12 nn2
192.168.219.13 dnl
192.168.219.14 dn2
192.168.219.15 dn3
192.168.219.16 nfs

B E, e As 4N http://192.168.219.11:50070, 1F % 154 F¥f
NN 8.6 FrsiIfE H o
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Hadoop o~ XXM % 4o ik B 5= 3%

r(' Hadoop NameNode nnl:8020 — Windows Internet Ezplorer

@@ - |g, http://192. 168,219 1150070/ dfshealth. j=p | (|| % !nfs e -4

T SHEE SEW WEER TEQ B

o |_{é}{adoop HameNade nnl:8020

|' | Do B @ - [STWEe - TR - .

Started:
Version:
Compiled:
Upgrades:

Claster ID:
Block Pool ID: BP-1181491926-192.168.219.11-1334511170215

Browseg. the filesvstem
_\'ameigde Logs

Cluster Summary

NameNode 'nn1:8020' (active)

Mon Apr 16 01:33:02 CST 2012

0.23.0-cdhdbl, Unknown

FriFeb 10 16:41:36 PST 2012 by jenkins from Unlnown
There are no upgrades in progress.
CID-4a891117-cde7-430d-871c-12305fcb4b59

Security is OFF
1 files and directories, 0 blocks =1 total.
Heap Memory used 5.52 MB is 64% of Commited Heap Memory 8.52 MB. Max Heap Memory is 123.75 MB.

E

] 8.6 HDFS Web 7R

(3) 5N,
7E dn3 b= A, SRS N HDFS, i

$cd /home/user/hadoop-0.23.0-cdh4bl

$dd if=/dev/zero of=/tmp/32M bs=1M count=32

5 X\ HDFS.

Sbin/hdfs dfs -mkdir data

360



8 Cloudera HA NameNode

8.3 HA NameNode Bt &

8.3.1 nn1 &

(1) HlE core-site.xmlo

Svi /home/user/hadoop-0.23.0-cdh4bl/etc/hadoop/core-site.xml
WAEDTE

<property>
<name>fs.defaultFS</name>
<value>hdfs://hacluster</value>
<description>The name of the default file system. A URI whose
scheme and authority determine the FileSystem implementation. The
uri's scheme determines the config property (fs.SCHEME.impl) naming

the FileSystem implementation class. The uri's authority is used to

</property>

<property>

<name>hadoop. tmp.dir</name>

<description>A base for other temporary directories.</description>

</property>

EE: AT ATE 69 £ A#49 nnl AL E, fs.defaultFS #9144 hdfs://nn1:8020 &
A hdfs://hacluster, nnl ;2 NameNode #) ZALE, RAKE ARG X,
hacluster £ NameNode % F Rk 4-691Z 48 % , T VAEL & % A~ NameNode k48 4%
& FMG, BATLFOANEA 2, 2T nnl Rt A TFHAGRNE, EP%
ZKIAR 25 nnl XA~ Name Node #% % ; @ #F T hacluster k%, hacluster A
J2 % A~ Name Node, XAt 4 & P 5% %I, NameNode 7 19 49 & h3n4k 424t 7
T fig.
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Hadoop 4 X XA & Uik B 5 3%,

(2) B E hdfs-site.xml.

Svi /home/user/hadoop-0.23.0-cdh4bl/etc/hadoop/hdfs-site.xml
S U

<property>
<name>dfs.namenode.name.dir</name>
<value>/home/user/hadoop/namenode</value>

</property>
dfs.namenode.name.dir )N A 0L, WE T IoEHEAA6E 815

<property>
<name>dfs.namenode.secondary.http-address</name>
<value> </value>
<description>
The secondary namenode http server address and port.
If the port is 0 then the server will start on a free port.
</description>

</property>

Y R ORI, 1T Standby Name Node 44 T i Checkpoint 3 fg,
At HA NameNode "5 A% Secondary NameNode, CheckpointNode, or
BackupNode, WIRALE [ #5&H.

7£%: dfs.namenode.secondary.http-address #)/8 /2 sLEE B m— /NS4, K
T /& 3) SecodaryNameNode.

<property>
<name>dfs.datanode.data.dir</name>
<value>/home/user/hadoop/datanode</value>

<description>Determines where on the local filesystem an DFS data node
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list of directories, then data will be stored in all named
directories, typically on different devices.

Directories that do not exist are ignored.

</description>

</property>
dfs.datanode.data.dir f1Jk—#FF, BC'E /& DataNode FPRAT BG4S

<!-- for ha. --—>

<property>
<name>dfs.federation.nameservices</name>
<value>hacluster</value>

</property>

<property>
<name>dfs.ha.namenodes.hacluster</name>
<value>nnl, nn2</value>

</property>

£ HDFS federation H', —> HDFS £E4 1] LA 2 > TLAH IR 5 ¥ 42 7 =5
DAL AR N — DN 2T RS 2% 4, dfs.federation.nameservices FCE T HDFS
TR, BB S, 7 T fEABI, HDFS R — A4 777,
XN I3 44 4 hacluster. 7E HA NameNode H, —/MZ 44 %) W £/ NameNode,
Hrp—AME4 Active Name Node $#2fit k4%, H4H1E 4 Standby Name Node, H.Ak
IBCE AL dfs.ha.namenodes.hacluster 1. A4, hacluster X}V ] NameNode 4
nnl Al nn2.

<property>

<name>dfs.namenode.rpc-address.hacluster.nnl</name>

</property>
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Hadoop 4 X XA & Uik B 5 3%,

<property>
<name>dfs.namenode.rpc-address.hacluster.nn2</name>
<value>nn2:8020</value>

</property>
237l e NameNode nnl Fl nn2 [ 5234 ) RPC bkt

<property>
<name>dfs.namenode.http-address.hacluster.nnl</name>
<value>nnl:50070</value>

</property>

<property>
<name>dfs.namenode.http-address.hacluster.nn2</name>
<value>nn2:50070</value>

</property>

43l E NameNode nnl A1 nn2 Ff¥] HDFS ] Web Hidil-.

<property>
<name>dfs.namenode.shared.edits.dir</name>

<value>file:///home/user/hadoop/nfs</value>

</property>
fi. & NameNode nnl 1 nn2 JuHHE L= HAT .

<property>

<value>org.apache.hadoop.hdfs.server.namenode.ha.ConfiguredFailoverProxy
Provider</value>

</property>
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B 'E HDFS % /' H >k 5 Active Name /51 Java 25, 1% Java S H KA e W
— /™ & Active Name Node, H A Hadoop X i & 7 — /M — 1) 5L I
ConfiguredFailoverProxyProvider.
<property>
<name>dfs.ha.fencing.methods</name>
<value>sshfence</value>

</property>
<property>

<value>/home/user/.ssh/id dsa</value>

</property>

7t HA NameNode ', 4 T ffiff HDFS [WIERAME, 7528 —PHLERAf IR AEAT AT
i LA —™ Active Name Node. dfs.ha.fencing.methods 7] LA$5 & EARIIHLH], X
SEPLHI T DS A, W LU Java 28, WAL 24, PRIk

{EHAT failover I, HA NameNode #4% [ dfs.ha.fencing.methods JHc & ] /7
%, ks, BERIH A AT k.

7t Hadoop H L& T WA fencing J7i%: <shell>Hfl<sshfence>. A1k %
<sshfence> /7%, [AIINET AL E dfs.hafencing.ssh.private-key-files, FT %5
6 ol P o AR E IR A

832 HTPREER
(1) Fi'E nn2.

S nn BAUNLSCAE, VERFITS A nn2, RARPEREE S 8.2.2 T PR 1 3
AR5 L.

(2) oy RECE A,
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Hadoop 4 X XA & Uik B 5 3%,

i H Scp 5 nn1 [ core-site.xml A1 hdfs-site.xm 73 & #| dn1~dn3 Xf M) H 3%
~, [A7E 4% /home/user/hadoop/namenode UL/ /home/user/hadoop/
datanode % H 3%,

(3) M'E nfs,
@ HH—ER 8 nfs, HARCDIRTE 8.2.2 T IR 1 22D 5 FIHNIA .

Smkdir -p /home/user/hadoop/nfs

$rm -rf /home/user/hadoop/nfs/*

@ 1B nfs HIRCE AT

$sudo vi /etc/sysconfig/nfs
Hnan N N A, TR Y NFS 42800 .

RPCNFSDARGS="-N 2 -N 3"
# Turn off v4 protocol support

RPCNFSDARGS="-N 4"

® &2 nfs [¥) exports C1Fs

Ssudo vi /etc/exports

W R, FeAiTK i3 & /home/user/hadoop/nfs 15 4 L= k4% .
/home/user/hadoop/nfs  * (rw,sync,no_root squash)

@ Ji5) NFS IRj%

$sudo /etc/rc.d/init.d/nfs start

® 7 nn1 L NFS H%.

Smkdir -p /home/user/hadoop/nfs
Srm —-rf /home/user/hadoop/nfs/*

$sudo umount /home/user/hadoop/nfs
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Smount

WKLy, 2ok 8.7 FranirfE B

8.7 NFS H:#u5 5

7F nn2 FHUTRBERIf A, H2k NFS H .
8.4 HA NameNode £

8.4.1 Bz HAHDFS &£&f

(1) 5% nnl. nn2/home/user/hadoop/namenode I %, LI dnl~
dn3/home/user/hadoop/namenode T [{J£ 4 .

(2) ¥4k nnl. 7F nn1 F3AT:

Scd /home/user/hadoop-0.23.0-cdh4dbl/

(3) B e % nn2. 7E nnl _EAT:

$scp -r /home/user/hadoop/namenode/* nn2:/home/user/hadoop/namenode/
(4) HENER. &£ nnl EHAT:

$sbin/start-dfs.sh

nnl Fl nn2 J5 39 4G#S & Standby IRZS, MEA ] bin/hdfs dfsadmin -report
Joiki Al HDFS 1115 5., DataNode tHIGiEyF M, 75204 —/~ NameNode V]#
A Active IRZ, A BEIEH TAE.
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Hadoop oA X XA & 4L iR B 5 &%,

8.4.2 = 1k failover
P, 7F nnl _FHAT:

$bin/hdfs haadmin —-failover nn2 nnl

P12 J5 » nnl ¥ 40T Active IRZ, nn2 154 Standby JIRZ . HLIY, DataNode
AILLEE, HDFS PR AT LAOE R il

8.4.3 1ENSIRE
i) HDFS 5 A3, 1E dn3 BT

Sbin/hdfs dfs -mkdir data

IEHOLR, ATEAERE A 2l 8.8 P ifs & .

fﬂDFS:/usez/user — Windows Internet Ezplorer

[
@,\; ¥ - ‘& hitp:/f4a2:500TS brovseDirsctory. jsp?dir=NFussriCFussrinaneno ¥ | | $2| K| 27k |[2]-
IEE HFEE EE d@EEe IA@ o
[& - 201z-04-15 0330 e } RAVIRA @ Heb Protection is activated #, Options ~

@ - toe? EFEB - BER

= B-5 & BFEn-GIA0-

WEEKH] Intranet BE. REHATETEESEN

P & | @omss: fuserfuser

Contents of directory /user/user

Goto: Juseruser oo

Go to parent directory

Name Type ;Size Replication :Biock Size Modification Time Permission Owner Group
Edata dz{b | 2012-04-16 03:54 rwxr-xr-x |user  supergroup

Go back to DFS home

Local logs

T e Aivamtowr

@@=t |[nenenuewens ] @ Internet ERTE = |
8.8 HDFS X} RZif7 Kl Web FHifi

£

1E dn3 & #I3CF 4 HDFS.

S$bin/hdfs dfs -copyFromLocal /tmp/32MB ./data/
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Sbin/hdfs dfs -copyFromLocal /tmp/32MB ./data/32MB-1

8.4.4 #1&$)l Active Name Node %3, 2 2 /& failover
(1) 4 nnl &k, $)#:4 nn2.
1F nnl1 _F3AT:

Sbin/hdfs haadmin —-failover nnl nn2

iy & 77 LA nn2 5 Standby ] Active [F15)#%, IR SlLiL ] fencing
B, 4% nnl ANFRALT Acitive RS . WIS transitionToActive #E4T State ¥4
ek, AL fencing HLEIRAG{# X H 4> Active Name Node, KW L& /D>
i, mNAE failover 4. PG )45 Rkl 8.9 fin.

nnl hadoop-0.23

8.9 Name Node k&

(2) &% nn2:
Sbin/hdfs dfs -1s ./data

WE 8.10 .

- Supergroup oooo0 Z01z2-04-16

[d1]

Uper group 01z-04-1¢6

Upergroup F2000000 Z012-04-18

0 m

K810 BAXHHEE

RN, WHHER
(3) 1] HDFS B A4
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& T Al ¥ 49 HDFS—nadoop 47 X 5t % 5058 % 5 5%
$dd if=/dev/zero of=/tmp/16MB bs=1MB count=16
Sbin/hdfs dfs —copyFromLocal /tmp/16MB ./data/

Sbin/hdfs dfs -1ls ./data

,HS'EJZT&D@I 8.11 flirx, WLLEWYE

—F W=t ——F—— 3 usSer supergroup 16000000 Z012-04-16 04:02 datas1aME
-rW—-t—-—L-—— 3 user supergroup =012 3 E !

—rWu—-r——r—— 3 user roroup
-rw-r——-r—--— 3 user supergroup o000 =2012-04-16 03:

K 811 BAXMEE

8.3.5 #&ElFAY Standby NameNode I
B nnl AE R H AU . 75 nnl _EAT:
Ssudo reboot
)G, Hxnnl, AT

$sudo mount -t nfs nfs:/home/user/hadoop/nfs /home/user/hadoop/nfs
$cd /home/user/hadoop

Srm —-rf namenode/*

S$Sscp —-r nn2:/home/user/hadoop/namenode/* namenode/

$Scd /home/user/hadoop-0.23.0-cdh4bl

EERS, WK 8.12 frax, iR TR, Hriid nnl SN .

rfnnl hadoop-0.23.0-cdhd4bl1]d bhin/hdfs haadwin —-getfervices:
dby
rAnnl hadoop-0.23.0-cdhd4bl1] § bin/hdfs haadwin —getd

I'[l

s

I'[l

-an
L

i
“

Ca
m

51 8.12 Name Node K&
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85 I %

HA NameNode ZEZRERIHLE] AT AvatarNode Z51EL, #B$E4it T Name Node [
AL, AR KRN R . HHT HA NameNode 18 2 S FFTF- T failover, At
TR B, DhREAIE REIb A fp it — Pk, S AHE, AavtarNode CLZ&eid KHE
F5E L AN ] IR S B AT R, AT SE PRI PR BEAR A PR 1IE . MKI K%, HA Name Node
O A FF 24X HDFS [ 3ETFhAR Lz, FEIX release WAS 1) A& AT B I Ta] )@, 1
AvatarNode ¥ 2 [F]J& K7F Facebook T 4E4 1 & ¥) HDFS JieAs, HI o] LURYE A &
(R S 175 0 R I
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