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DatanodeBlockInfo
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Fdetached : boolean -volume
— ) DatanodeBlockInfoin vol : FSDatmset. FSVolume, in file : File)
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FSDataset.FSVolumeSet
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FSDataset. ActiveFile
-file : F:
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in volume : FSDataset. FSVolume)
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LEREES , blockld £ 3148782637964391313 , 242812 SXIRAIMRAS | M , RATS(REEURIIA/ | 1E
EEM numBytes, Block $2t T —&RFIRIG ERIBIENSRBIEM.

DatanodeBlockInfo 7ZRAYE Block X4 RF LRYER. BIFR1F 7 Block FZHAY%E ( FSVolume ) |, 3X433F0 detach K,
XBEBEVERRE—T detach A : FAIRIESITE , EREFRITSEIE— snapshot , snapshot B340 current E2RY
FIRRSUG SRR T R EEREE |, ER T HEHERIRE. SFAIFREREE current BRISUHRT |, WIRAHTT detach #2
E , BRA , IZHIRBTHETE snapshot BRI | IXET , FAIFEEINAVEEHEEREIME, DA RESR |, EEIRiT s
kB 5% XEERTE current BBRYSAFD snapshot BBRYSZFHA detach
7. XHEHHIEON , B0 copy-on-write , 2—MEMUIRE R R 4EERYGiA. DatanodeBlockInfo #fY detachBlock , BEAEXT
Block X3 RzAYEHES4FITTEGR S 41T detach #4F,
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N 28522 Block #1 DatanodeBlockInfo 5 , F{iJ3%F& FSVolumeSet , FSVolume #0 FSDir, EAJF0EE—" DataNode t
oJLAEES ) Storage kFFMEEHEIR , BT HDFS #lEe 7 — 1 "B R8EFH Block B9%4H |, FfLA—" Storage EFEZ T BR.



XIMZAY , FSDataset H1FH FSVolume EXJa—) Storage , FSDir X —1MNEZR , FiGRY FSVolume B FSVolumeSet 18 ,
FSDataset #@id— FSVolumeSet 335 , Hin]ASEERIFFEFIEZSE.

FSDir XJhE HDFS FH—1BR | BREFREHUERXAFIERITTF, FSDir I—PMEEREIE , SIEEHIN— Block
i, iRIESEANSYT EEREN , LERd , — Storage L FEZNMER , FFEBNWER | #XRE— FSDir , BRAIX
% , U FSDir {R7%7, FSDir #Y getBlockiInfo J3izn0 1T ER FRIRTEEIRIRNMHER | 46k Block % , FHEI—MEEH.
getVolumeMap 755448 , M<EE7 Block #1 DatanodeBlockInfo FIKER, LA EFANGE |, BT RS EEHEERRBHIETRER
=5, EFEERELE.

FSVolume IR ERFE—> Storage, FERI4 , detach IEFOIGATSGER21ET FSVolume REIERY , IXPMHEEEA |
TEE—MEERA LB | FERFTRESCHEEER | FaaEUE. FSVolume B— recoverDetachedBlocks
[755% . FBTFIRE detach 324, #0 Storage FPIRSEIR—#E |, detach XA RIRHESHINHITR SR | TEXT detach Y
BIEHTEE, FSVolume IFEBEI— MR  AUTEHT FSVolume FIEEXHRANIFIRTE, I Block RURHE , RASIR
#EEN FSVolume NEE |, kA Block FIFRIE.

FSVolumeSet FiATIET , ERIEEBRY FSVolume,

HDFS e, 33— chunk IS TEERIAZ | FSDataset 15| \T2& ActiveFile, ActiveFile SWSREFET—N4 |
FHRIEXANSHRIZTR. TR, 2B TEE2. ActiveFile ABUMSIEREIS B shitC HBISGIEEINNE .,

57 FERER , BAI8TLAFFA 4T FSDataset, FSDataset SCH 7421 FSDatasetInterface, FSDatasetlnterface 2
DataNode X EEFIEIIHHS.

TEL T FSDataset B9 RS

FSVolumeSet volumes;
private HashMap <Block,ActiveFile> ongoingCreates = new HashMap <Block,ActiveFile>();

private HashMap <Block,DatanodeBlockInfo> volumeMap = null;

Hrh , volumes 2 FSDataset {FBRIFTE Storage , ongoingCreates &2 Block 2l ActiveFile FIBST , that 2k , B 1E
7£EI#EAY Block , #B=12RAE ongoingCreates &,

TEFA11Tie FSDataset FRIF .

public long getMetaDatalLength(Block b) throws IOException;
1B5E— block BTEIEKE. &1 block BYID , $XINAITTEWES M | IRBIMAHKE.

public MetaDatalnputStream getMetaDatalnputStream(Block b) throws IOException;
82— block RITTEHERNR. B block RYID , FIIMAITEGEN M | £ EEFTFHRAGR. TEXTRURIBESRSGE |
ITAAB{FATIE T,



public boolean metaFileExists(Block b) throws IOException;

7 block FYTTEURRITTEIE MRS FE. BETE,

public long getLength(Block b) throws IOException;
block FIIKE., EERITIE,

public Block getStoredBlock(long blkid) throws IOException;
#81d Block RYID , #EIXIRIAY Block, fEIEETTIZ.

public InputStream getBlockInputStream(Block b) throws IOException;

public InputStream getBlockInputStream(Block b, long seekOffset) throws IOException;
18%) Block #HERIMINIR. BERTTIE,

public BlockInputStreams getTmplnputStreams(Block b, long blkoff, long ckoff) throws IOException;
157 Block RUIGBIHINIR. TS, IGITMINREERAYSELET tmp BRH, FHEIERE , REFENIZEE tmp BRS
BRISEENI , T SE5a02] current HRF , (NRKW , SIASFE current BRT ., BEAEA.

public BlockWriteStreams writeToBlock(Block b, boolean isRecovery) throws IOException;
82— block AU, BlockWriteStreams BRELE T #iEiHiA , tLEE 7 oaluE (RIS ) i | X2—MEAE
ZRAYTTIE.

24{ isRecovery InBHIXRE 2R LBIKMHIEN—XIKEERIE. KIICBERRSERERE | 85t WRBAR block

ENEERNEIER , Bi4aIH block BRELIEHES |, writeToBlock £HiH— M58, BN , BB AR EUESHER

IRES TSRS | FHEBXRIER | BIE— ActiveFile X35 ,12RZl ongoingCreates A , FEIiZIR[EIRY BlockWriteStreams,
AIERNEZRT , @330 ActiveFile BY , ZRIZIE=BNRIFE ActiveFile R threads &,

FAiILAblk_3148782637964391313 55l = DataNode FFE 5 Block ID 5 3148782637964391313 Gl E fwAY DataNode

BUEE 3244 tmp/blk_3148782637964391313 HUAIGRRIEERSI4 | XIMIAY meta SU4HE
tmp/blk_3148782637964391313_XXXXXX.meta, Er XXXXXX BiiAS.

isRecovery /3 true B , RIFFAIFENE RIS HIKE | iiEER T ERERESR. IRABIINERBRTRZ (£
% finalizeBlock 75i% ) FRIMBASEIRAWE , S8l — detached X4 (F|f9 ) . 5 | writeToBlock ERBEIXE
XM EEE , MRE |, WIBEERER interrupt 730% |, S@HIERERE. XHER , IRELIBEESIMATHR | 24k
FEEMELE, ERY, M ongoingCreates FFZFRIMAVER. BT RERIBIGE SUCREFE | CIE/SRIREWES 4 In
RIEIETT . EEUREMANERRE— , IRIBEXER | 88— ActiveFile 9% , iSR%! ongoingCreates H......

HFXHER T —E HDFS EXHRIAYRES |, LUSHA AR BERTICIXMERE,



public void updateBlock(Block oldblock, Block newblock) throws IOException;
BEFT— block, XBE—MEZERATIGIE.

updateBlock RIERINER—1FEEIN | BIRIERSFM | RIREHAIFXNMEIRRIERINGSE, BXEH , updateBlock
#HoFXBEA— MY tryUpdateBlock BRSBTS %, tryUpdateBlock RIMBEZRELITES XM , MAIRIFLXN R
KAYMER , BIETSEFIARTFEFAIMETER volumeMap, N8R tryUpdateBlock ZIAEIEERAILAZFZ R KEL |, A4 |
updateBlock RIEIERIZEIE , FFE join LFF,

public void finalizeBlock(Block b) throws IOException;
1E3Z (B : 455F finalize ) j@1 writeToBlock JFFHY block , XE®WEEIIIEZAE TS , SJLAETE Block M tmp 3243k
FE! current 3XEK,

£ FSDataset /1 , finalizeBlock &M ongoingCreates Fffilia¥d AT block , ERTIE block ¥3RzAY DatanodeBlockInfo , 5%
A volumeMap 5, A HIERLA blk_3148782637964391313 A5 24 DataNode #23Z Block ID /9 3148782637964391313
HUERS4AT , DataNode 848 tmp/blk_3148782637964391313 #%| current FE—NBF |, LA subdirl2 4 , X2
tmp/blk_3148782637964391313 151482 current/subdirl2/blk_3148782637964391313, XIMAY meta HBEEHSR
current/subdirl2 T,

public void unfinalizeBlock(Block b) throws IOException;

BGEET writeToBlock 3 JFFHY block , 5 finalizeBlock 5/:%/EBER. fMEBFE.

public boolean isValidBlock(Block b);
1% Block 2583, EEGA.

public void invalidate(Block invalidBlks[]) throws IOException;
{sf block TRTW. BETE,

public void validateBlockMetadata(Block b) throws IOException;
HE block FIBRE. BETIA.
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FFrE DataXceiver B socket , XL SE T DataXceiver HigFHERE&TE,

DataXceiver Z# 2EHIFTEAUM5 , BRI , DataXceiver STHEFAURIERHEE/FZ , £l :

OP_WRITE_BLOCK (80) : SRR

OP_READ BLOCK (81) : i&#5iEth

OP_READ METADATA (82) : i8R IT {4
OP_REPLACE BLOCK (83) : Eia—NUER
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B, SEETLABIERZIT ] EERY socket iERE, targets FIRERIZEREGL,

writeBlock SRR E FEIREIAVERE , AEEIZE— BlockReceiver, KM EOEIHERATESHIR  WITE (
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A EEATTICITH finalizeBlock /5% ) .

N2k DataNode B4 A , B4 , BOAFEIEETRIMIINE , ZHURENEZRCRENT R,
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1. blockReceiver = new BlockReceiver(block, proxyReply,
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3. proxySock.getLocalSocketAddress().toString(),
4 false, "", null, datanode); //OP_REPLACE_BLOCK

5. blockReceiver = new BlockReceiver(block, in,
s.getRemoteSocketAddress().toString(),

s.getLocalSocketAddress().toString(),

© N o

isRecovery, client, srcDataNode, datanode); //OP_WRITE_BLOCK



B5% , proxyReply # in A% , XRRAAEISRIT RAREEIENT R AER—. SEERARIENRTHIRHEE |
BIREIERIEKD AR | MR 7 — M EUEIR ( proxySource 241 ), H replaceBlock &iie—MENERERANIEK |,
FENTEUEIR, T NEIEE(E , isRecovery=false ,client=" " , srcDataNode=null, ;& , E/{11E55 1T BlockReceiver
= Wit client=" " AIER , MMERNATXIZSR,

fE8lZ BlockReceiver XI5RA1 , BEFA TFENBAVE NEUERANENREIZIEWEIRAY socket IEFH RIEE NEHRRIEK,
SAIEiEIE BlockReceiver.receiveBlock 1ZUEdE. (TS MINEIEEERER notifyNamenodeReceivedBlock,

FEIEUERANSKINE] (12(FD 84 ) . NSEEUERIBFEREL , BRSHEEBNEUER |, LIV TREZSH,

ISEEIERIGIORSRIIEKANE (#H{FRS 85 ) . EREZISEEE MNEURERAVIEIRMATI MDS £ | SCHRYSAREER,

Hadoop B3B3 H (—73)

\‘ JZEE’JI—J- 16 , DataNode J:E’Jl;k/ %I}IL*EEEQZEZKIEE**T ?‘Z’ﬂ];EE—F_AElEIUIbI}Ib*EE '

DataBlockScanner FBFERI XIEHERSYFHI TIREE, SSEUIT :

<<PE>>
Runnable
+run()
ZF DBS.BlockScanInfo
DataBlockScanner -block : Block

-lastScanTime : long
-datanode : DataNode 1 == —4-lastLogTime : long

-dataset ) : -lastScanType : enumeration
-blockInfoSet : TreeSet<DBS.BlockScanInfo> | _lastScanOk : boolean
-blockMap : HashMap<Block,DBS.BlockScanInfo>
+DataBlockScanner(in datanode, in dataset, in conf)
+addBlockInfo(in info : DBS.BlockScanInfo)

R ——

+delBlockInfo(in info : DBS.BlockScanInfo) DBS.LogEntry
+updateBlockInfo(iney L 3 Log X
+init() T
+addBlock(in block)

+deleteBlock(in block)
+deleteBlocks(in blocks : Block[])

+updateScanStatus(in block, in type : enumeration, in scanOk : boolean) | ———- [ DBS.LogFileHandler
+handleScanFailure(in block) _ _ _ N ottt
+verifyBlock(in block) y A Ll
+verifyFirstBlock() Al

+shutdown()

DataBlockScanner B CEIHIZIE , et BaT DataNode SEIEPEIERHATIRGE., BESTEEEMNSEME
verifyBlock , FAIIREXNN AKX HEIIMEST :

Java {15

1. blockSender = new BlockSender(block, O, -1, false, false, true, datanode);
2. DataOutputStream out = new DataOutputStream(new IOUtils.NullOutputStream());

3. blockSender.sendBlock(out, null, throttler);
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RIGFIFAT BlockSender , XA 1%01& BlockSender 1, RIXHIEHIEIRT , SXIEUEHITRES, verifyBlock REEE—
Block E—=s#itHig s ( NullOutputStream ) , MIRBRE , BBARIGKRM , ANRIEE |, R,

DataBlockScanner EftbAY45EN75iAA T3S DataBlockScanner EEERYEIRIRN(HE B TIEIN/MFR | HEFRF. BN, 36
HHSEIRSIRIFTE Storage £, fR7F1E dncp_block_verification.log.curr 1 dncp_block_verification.log.prev 1,

Hadoop iESEStR (—&)

FIERIESEELUR | BATTLIFES 73S DataNode, ZEEANTF

w2 == 1nterDatanodeProtocol <<{E > << fE ==
tgetBlockMetaDatalnfoin block - Block) : BlockMetaDatalnfo Runnable ClientDatanodeProtocol
+updateBlock(in oldblock - Block, in newblock : Block, in finalize ; boolean) +runf) +recoverBlock(in block - Block, in keepLength : baolean. in targets - Datanodelnfof]) : LocatedBlack
T T T
DataNode
-shouldRun : boolean
-receivedBlockList : Linked List<Block=
DataStorage -ongoingRecovery - Map<Block Block=
IstoragelD : String -delHints : LinkedList<String=
e P -xmitsInProgress : int RS

2:‘;::“““’“ ) -dataXceiverServer ; DataXceiverServer <% 1>>DatanodeProtocol

;ﬂ.( ) -threadGroup register()

recoverTransitionRead() -blockReportinterval : long :"131{/1'::1‘1/»«111{/

format() : | | |lastBlockReport : long -namenode h.fm '\R""’f‘f"/

L sConversionNeeded() -lastHeartbeat | long lockReceivedy)

3o Transition() ‘ -heartBeatInterval : long g wrrorRepori() ——

. d -storage -nameNodeAddr 1 1 versionRequesi() < fl [
doUperude() 4 -selfAddr nrocess UpgradeCommandy) FSDatasetInterface
DataBlockScanner \k‘g_‘ﬂ‘lyb}:lk'k( ) _dataNodeThread reporiBadBlocks() vetMetaDataLength(}

datanode ;ll‘ll‘r‘;'::l;f“ el .machineName wexiGenerationStamp() werMetaDatalnputStreamo)
dataser alizel pgrade() -socketTimeout commitBlackSynchronization() metalileFxists()
blockInfoSet lkah'n.;k.q ‘) = -socketWrite Timeout getLengthi)
blockMap jroatinttselpgtadé Stoape() y -trunsferToAllowed cetStoredBlock()

- verifyDistributedUpgradeProgress() SRR % 5
DataBlockScanner() -writePacketSize wetBlockinpuiStream()
addBlockInto() -blockScanner et BlockinpuiSiream()
el BlockInfol i) ¥ 1 +aet*() ~data s TimplnputStreamsi}
updateBlockInfo() @' DataNode() @ W r-.‘lanu/y.’."m',('f)
init() AT e +startDataNode() : z updateBlock()
addBlock() 42 -G +shutdown{) finalizeBlock()
eleteBlock() +createlnterDataNodeProtocol Proxy() unfinalizeBlock()
deleteBlocks() +setNewStoragelD() erBlockRepart()
updateScanStatus( ) thandshake() is ValidBlock()
ihandleScanFailure() tregister() invalidatef)
verifyBlock() Server +checkDiskErmror() - checkDataDir()
verifyFirstBlock() — HhandleDiskError() DatanodeRegistration shutdowny)

hutdown() :l?:’:\::fm“ # String +offerService() -storagelnfo : Storugelnfo L’n"{Ch|’lh‘H('c’/’H.\’f|‘fUn/l
callQueve : BlockingQueve=Call=> | 1 :Et;;i’lj:j?;"““d” -dnRe: +D;llmlﬂmleRr‘gigr;f]iun[i?l‘m'_lldeN;une : String) ::l",f‘:‘:::';’_:,fﬁ/;‘li‘;:::;:“”'
2etl) —’1ﬂ|;m:ﬁ'r8|urkal) ‘—ﬂmn_'_n,mmm. uztnPnTr Y :"‘J
et Remotelp() g +nmi;'\ N:NHL‘IHN"L‘RL\.‘Cl\‘k‘\"HlﬂCkl] .“‘.Ctl-phl.("m m(lp,.Pnrt '.mt)A R PR
Start() -ipcServer ot dmriesaiineg / 11 ‘sclbltlrdg:jlrlllll_lll >1Errd_gt. DataStorage)
stop() [FinstantiateDataNode() l),c”:{:”,:ﬁm -llfll;rlf - String)
closeConnection() }createDataNode() L»L:eER “n:l‘t:“": n;IIID() s
call() tioim) getRegistratic String
+makelnstance
+parseArguments( )
+main()
trecoverBlocks()
+syneBlock()
+recoverBlock()

public class DataNode extends Configured

implements InterDatanodeProtocol, ClientDatanodeProtocol, FSConstants, Runnable

%+ T DataNode FOkFRZEZR |, 1A , DataNode S T HNME(SHEEO , HA ClientDatanodeProtocol 2FF#0
Client 22EHY , InterDatanodeProtocol , FLEFAJRIERZIAY DataNode [BJRYE(S#E O, ipcServer (EERNAETE ) &
DataNode B9—1"mLRZEE , BEsh T —1NIPC RS |, iX#f , DataNode HigER{H ClientDatanodeProtocol

InterDatanodeProtocol BYEET .

AN main REFFIAE, XPMREUREE |, AT createDataNode BU5i% |, 2AEFIEE DataNode BI&FELSES
createDataNode E4tFH instantiateDataNode #J4#8{¢, DataNode , 2AGH11T runDatanodeDaemon,
runDatanodeDaemon £[a) NameNode jf , W18 pIN , A f25h DataNode £&f2 , DataNode FiFEFE T,

a1t DataNode BY757% instantiateDataNode %isEEX DataNode EERIECE /4 |, [RIFTIEENECERY storage HR ( ©J&E
%/, & storage BIITIEERS ) , AEIEXESEHIEE] makelnstance #7 , makelnstance £4ctBEER (FE , EBR . &

i, 75) , XeEA :
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new DataNode(conf, dirs);

BT RIEHRME TSR . #iEREIEA startDataNode , 55p#0 DataNode #8XAIIAW I{E (;£5 , DataNode
TREREAEXINREEE ). BVt —HENEESE 14 NameNode ittt socket £#15&5%, 7Af @ NameNode
BEREEE(SE ( DatanodeProtocol.versionRequest ) , HIEEIREIRY Namespacelnfo FIAHAINRAZ T —EL,

[EEEN T —EENEHRFIVRSH IO ERRE | #1041t FSDataset ( X Mdfx , EEES storage #1 data B&R
TECEBN) .

AE  E— NimOFeIEE DataXceiverServer ( run 575825 ) |, €& DataBlockScanner ( iRIEEE T offerService /2
& , RISa—iR ) , 8Ji&E DataNode Y HttpServer , [350 ipcServer, XS ¥ DataNode t8XAI#IIBCTAE.

f£f55) DataNode T{F%#ER1 , DataNode F52[A NameNode . iTHMEREVIBHHIHRES ST , B85
DataXceiverServer im[ , ipcServer iz , MG BIRASZFEEEE, FMAIIERMAILASs) DataNode Zi=,

DataNode B9 run 737% fBAEERMIEERE A BitAITIe VIERLIE. T IRBEIEE T{ER offerService 73)%. offerService
WEMER , FTEEIRE |, offerService £ERTm NameNode &iECE |, IREZRF T Block SRS, |, #RE DataNode IFE
E18RY Block X%, AFOHEFD Block IRSIREHT , NameNode £iREI—LE4r< , DataNode EHiTiXEd<,

CMBERISMEREVAEIER |, LA heartBeatInterval [BIf@AIX

Block X IRE , &FIFBIRTELE receivedBlockList #1 delHints B NMIFRFEISE., receivedBlockList ZREAFEIXS
DataNode pIHEIEERIFTAVEHESR , M delHints , ErTLAMBRIZEGERIIT R, 207 DataXceiver BY replaceBlock # , B
H :

datanode.notifyNamenodeReceivedBlock(block, sourcelD)

XZh8 , DataNode B4 M sourcelD 3K T— Block , sourcelD EX4AY Block AR T (XANMZEHME MR AT
B tadit9Ent , Block 7£ DataNode Z[&# ) ,

Block JRET RS E1T NameNode.blockReceived RIRE.
Block JR&IRE LA &R , LA blockReportInterval [EfEA&IX.

OBEAD Block R&SIRE AT LAREIAES | IXtBE NameNode 5% DataNode &g KAIME—TTi%, BIRE—TEEILRS !

DNA_TRANSFER : #£ NEHEIRE|E AL DataNode
DNA_INVALIDATE : BREERR ( fE85E)
DNA_SHUTDOWN : %7 DataNode ( B&75% )
DNA_REGISTER : DataNode EFmiHf ( fE8s5% )

DNA_FINALIZE : 1B3ZHER ( [EEEE )
DNA_RECOVERBLOCK : VxSEURER



EINEHRREE M DataNode H transferBlocks /5i&#117, T8 , RENGSHUBESNEUER , 8— 1 EUERATILIES
Z/\ Bixteit, transferBlocks &G AE— Block [Bs— DataTransfer Z&f8 , FHFEMEUE.

DataTransfer &— DataNode BYAERZE , BEFIAEATRIEN4ERY OP_WRITE_BLOCK SEIEHIRIE , AXEUERIZ N Eix
m.

kS EIERF] NameNode BIFELY ( lease ) IkEBX , HIEEHEITIE.

Hadoop iFtES R (—/\)

DataNode RINEEAET—EE, Fli1FE3¥Estr NameNode, #8EbF DataNode , NameNode tbiREZ, RAEHRE—
2~ NameNode , fEARZENEHERMNERET "inode X" (3B UNX IR IAOZ TH#E inode ) . ATEHAM , &S
FiAFEEM NameNode,

159 DataNode MR X EAISEE NameNode /% HDFS szl El SHISTiA B SRt
BEB , FE TER M

M BaEER

#EBRaDataNode 73R

Hrp , X Ba8iRRIRFERE £ (FAK) ;1B NameNode EARFEUERaDataNode 515 | i27I3&2181S DataNode
EREENTEEHRAY,

TEE&EE T NameNode ] DataNode {4 220N , e, DataNode SCIL Y InterDatanodeProtocol £
ClientDatanodeProtocol , | T8Y , BH NameNode sCIH{,
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<
VersionedProtocol

=getProtocolVersionfin protacol : String, in clientVersion : long) : long

JAN

<<fEl|=>
DatanodeProtocol

“register(in registration : DatanodeRegistration) : DatanodeRegistration

+sendHeartbeat(in registration : DatanodeRegisivation, in capacity = long, in disUsed : long, in remaining : long, in xmitsinProgress :int, in xeeiverCount : int) : DatanodeComnand
~blockRepori(in registration ! DatanodeRegistration, in blacks ! long{ ]} © DatanodeCommand

+hlackReceived(in registration : DatanodeRegistration, in blacks : Block{], in deltfings : Siringf])

+errorReport(in registration : DatanodeRegistration, in ervorCode : int, in msg : String) : Namespaceinfo

‘versionReguestf)

+processUpgradeCommand(in comm : UpgradeCommand) : UpgradeCommand

~reportBadBlocks(in blocks : LocatedBlock(f)

+nextGenerationStamp(in block : Block) : long

commitBlockSynchronization(in block : Block. in newgenerationstamp - long. in newlength - long, in closeFile : boolean, in deleteblock : boolean, in newtargets : DatanodelDf])

e A
InterDatanodeProtocol
+gaBlockMetaDatalnfofin Block : Block) : BlockMetaDaalnfor
~upndateBlock(in oldblock : Block, in newblock : Block, in finalize : boolean)

el
NamenodeProtocol
HgerBlocks(in datanode : Datanodelnfo, in size : long) : Blocks WithLocations
+gettditLogSize() : long
. 1trollEditLogy) : CheckpoiniSignature
3 _ _ FtrollFsimagel)
org.apache.hadoop.ipc

org.apache.hadoop.hdfs.server.protocol

ClientProtocol 12{#45= Fis ,AFi5ia NameNode, B8& 7 X4 FE _EAY HDFS Iheg, #1 GFS —i% ,HDFS A42{t POSIX
FRrED MR T — M MAGEO, —#i&SkiR , R RIEY org.apache.hadoop.fs.FileSystem 3F0 HDFS $J3%1& , A&
HERFERZEO.

DatanodeProtocol : FF- DataNode [A] NameNode &f5 , {1247t DataNode RIS 1mIREF , TSP OO |, 81 :
register , FBF DataNode j¥fift ; sendHeartbeat/blockReport/blockReceived , FBF DataNode g3 offerService 5i%H ;
errorReport A 1i&E1T1E , BT NameNode IRE—"ME1RAY Block , F3F BlockReceiver #1 DataBlockScanner ;

nextGenerationStamp #1 commitBlockSynchronization FF lease 12 , FAJEEEITICE lease BY , 2% —iBA,

NamenodeProtocol FFFM NameNode %] NameNode B9&(S,



TE*NE T RO EERIVEERRE.

DatanodeCommand
-action : int

I I
UpgradeCommand BlockCommand
-version : int

~upgradeStatus : short

0.1

DatanodeRegistration
toragelnfo

BlocksWithLocations

| T -blocks
'Y

BlocksWithLocations.BlockWithLocations
-datanodel Ds

tanodeRegistration{)
InfoPort()
IpcPort()
torageinfo)
amnel()
retVersion()
egistrationID()

BlockMetaDatalnfo
-lastSeanTime : long |
Namespacelnfo
-buitdVersion ; String
-distributedU pgrade Version - int

~broadcastCommand

-currentUpgrades

<<gxeeption=>
DisallowedDatanodeException

oxg.abache.hadoob.hdfa.Server.protocol'

rg.apache.hadoop.ipc

i

Hadoop iESHEStr (—h )

A 15cotr INode* java |, 25 INode* g 7 M EREEN ., INREA I A RFH I THERNSAVNS , —ESB2F TE—H
FEBRYIEEHIIE (22 INode* )


http://caibinbupt.javaeye.com/blog/288547

e D Block

Comparable<byte[]> -blockld : long
-numBytes - long
Z} -generationStamp : long
BlocksMap
INode Lmap - Map<Block, BlockInfo> 4
name : byte[] Foet®
N . get*() et ok ¥
-modificationTime : long ﬂ.'ﬂ.” | BlockMap.Blocklnfo
ﬂ‘.m\iﬁ‘w- long add®() l_ . -triplets : Object] |
Fpermission | Iﬂﬂg | retmnoy E'| ) V}:ﬂyey_‘( )
+INode(in permissions : FsPermission, in mTime : long, in atime : long) +set?()
+INode(in name : String, in permissions : FsPermission) tensureCapacity(in num : int) : int - ——
'E{“’:.‘ ) INode.DirCounts * frnumNodes() : int |
-parent fract’() — HaddNode() |
tisRooti) : boolean ns( 'num :long remaveNode(in node : DatanodeDescriptor) : boolean |
tisDirectory() : buolean -~ %'d‘( ount : long oy H-findDatanode{in dn) : int |
+eollectSubtreeBlocksAndClear(in v : List<Block=) : int +getNsCount() : long : HistH() |
HcomputeContentSummary() - ContentSummary +getDsCount() ; long |
HcomputeContentSummary(in summary - fong[]) - long|} |
FeetNsQuota() : long | DatanodelD |
teetDsQuotal ) - long -name : String |
+isQuotaSer() : boolean -storagelD ; String |
HspaceConsumedinTree(in counts : [Node.DirCounts) : INode, DirCounts -infoPort - int !
HgetParent() : INodeDirectory -ipcPort - int :
! rrmu\&‘\udc() boolean [ DatanodelD() |
createLocated Blocks{in blocks : List<LocatedBlock=) - Located Blocks 4 petd() |
% +set®() |
1 -blocks 4 4block 1
|
Datanodelnfo | 6
INodeDirectory INodeFile canacit - kong ry -
3 Feapacity - long DatanodeDescriptor.BlockTargetPair
-UMASK HdtsUsed ; Jong
(FINodeDirectory() -blockReplication : short remaining : long
H-isDirectory() - boolean -preferredBlockSize : long -Iu;l-Uleu‘lc: Iun.g
LremoveChild() tINodeFile(in permissions, in blklist, in replication, in modificationTime, in atime, in preferredBlockSize) 'I\k't'l":'.'l( u:n{ int |
Chi et location ; String |
HreplaceChild() +get*() o s 1 -targets
1 +getChild() +set*() -h:;'\t}la}n'c : :Smng | ¥
HgetChildINode() +addBlock() LadminState © enumenation |
HgetNode( ) +diskspaceConsumed(in blkArr : Block[]) - long |
-children HgetExistingPathiNodes() tgetPenultimateBlock() - Block |
HgetkExistingPuthiNodes() ttolNodeFileUnderConstruction(in clientName, in clientMachine, in clientNode) : INodeFileUnderConstruction :
taddChild() |
HaddNode() DatanodeDescriptor |
HaddNode() isAlive : boolean |
‘gcr(,‘hxldrcn() ) INodeFileUnderConstruction tinvalidateBlocks @ Sets Bluck"l K — _
H-getChildrenRaw() a - - -currApproxBlocksScheduled | int
teollectSubtreeBlocksAndClear() ‘“l!"”lb‘*"""_: S“l“‘a’_ -prevApproxBlocksScheduled : int
lll clientMachine : String 1 -lastBlocksScheduledRol I Time ; long ~
.client 0
clientiode a L@ * DatunodeDescriptor(in *)
= - -primaryNodelindex ; int -
INodeDirectory WithQuota +=*Block()
|-targets -blockList l-updateHeartheat()
-nsQuota : long FHastRecovery Time © long 1 ! ;,gl;:mllogkA]jo'ﬁ
-nsCount : long P Filo TCONStTIoE, kS , -
L dsQuota | ]“”; l\“:‘:}' ileUnderConstruction() [ @ et*Commund() : BlockCommand
s a ~get¥| Difli)
-diskspace : long DY TicateDlocks report Difl()
i set*() . DatanodeDescriptor. BlockQueriéP''¢ - readFieldsFromFSEditLog()
eDrectoryWvithQuota convertTolnodeFile() - [NudeFile I-blockq : Quewe<DatanodeDescriptor. Block TargetPair= t=rolIBlocksScheduled{)
Fet®() removeBlock() -
+set*() -setlastBlock() Mfl:( ) B e Kooles
[+veritvQuotalin *) =assignPrimaryDatanode( ) PO DO LIRS0 3 1 -recoverBlock:
- - =poll{in numTargets : int) : List=DatanodeDescriptor. BlockQueue= reeoverlons
P £ P

INode 22— MiZRSE , B MNFSE |, o5IXNEBR( INodeDirectory )#13244( INodeFile ), INodeDirectoryWithQuota ,
Nea=Ean 2% TS52RTIER. INodeFileUnderConstruction , 15 T IEFEMIERISUY , HFRATFEEE HDFS
FEIESERR R , BT EIEEIEILRIK , BREFZSEIPNANEE,

INode FRIRLRZEER : name , BR/X44% ; modificationTime #1 accessTime E&/aAUEXBTEIFTARIEYE ; parent 15
[T RER ; permission Zi5EMR, HDFS RATHI UNIX/Linux SHUASHREIEHAE. RFER T —NSRUF UNIX R4t
HIZEZR (group ) AP (user) , FAE—NEFIFF—NID , permission 7£ INode #2 long & , EREIIEE 7 HF
ﬁﬁ)tl{l:llu\o

INode HFERER get ¥ set J5i% , ZARX LEHIEEIRIEMHERE. SHEN | IHREEZENE -
collectSubtreeBlocksAndClear , B FHEEX/™ INode FrEE4xRY Block ; computeContentSummary FFiEI31+&

INode BEM—E4EXER |, W03UHEL . B2, SR#E=E.,
INodeDirectory 2 HDFS EIENBERIHSR , CREENAITER
private List<INode> children;

MEX B R FHATE BR/]XM4ES . INodeDirectory th 2B AEM get #1 set 75i% EPREIER, INodeDirectoryWithQuota
—22 0587 INodeDirectory , BRHI T INodeDirectory BJLASERARI=(E] ( E23F NameSpace FI#EE=SH] ) ,

INodeFile 2 HDFS RIS , REENMRTER

protected BlockInfo blocks[] = null;



XX IXI AT Block FI5 | BlockInfo 8387 Block 25,

INodeFileUnderConstruction {R%F 7 IEfEfIERISHA— SR | 815 clientName , XE2HEHABEREINTRE ( BIEX
4, RE—M I SIEEHREY , HtTaREXNMN TSR TIE) . clientMachine EMiEZ SR FIRETR , REIEEREH
DataNode %&i2 , clientNode £{REFHEMNANSE |, targets (R FE 7 ECSEEHHAE T M.

FEfEA T INode*StHYRER. TEENIEEZR —T—Z NameNode ERIEIES,

BlocksMap 7% 7 Block ¥l NameNode F—LEBKAHERE. EizOE— map : Map<Block, BlockIinfo>, BlockInfo
'R T Block , {77 7% Block |3/EHY INodeFile #1 DatanodeDescriptor , BERHAEIE T ERRILFIS4, Block, BT
BlocksMap , #aILAEID Block #XIREYSC4FIIX A Block 77H2AY DataNode BIHEHX(ER.

1= T REA 1k Datanode*, Datanodelnfo #1 DatanodelD #BE XS, org.apache.hadoop.hdfs.protocol,
DatanodeDescriptor 2 Datanodelnfo 9725 , 887 NameNode EE/IFFI ISR, DatanodelD REET—YEEEE ,
Datanodelnfo &0 7T —Lah&S8 , DatanodeDescriptor Ei#— , €877 DataNode E—% Block BIEIER.
DatanodeDescriptor €& 7 NEBE BlockTargetPair , Bf##F Block #0X35z DatanodeDescriptor BY<Ex , BlockQueue £
BlockTargetPair BA%I,

DatanodeDescriptor 82 7#/ BlockQueue , 5 BIiE5R 7% DataNode L1FEE4 ( replicateBlocks ) # Lease k&
( recoverBlocks ) §9 Block, ERHAE— Block £& , {710 21% DataNode B4453%41Y Block, DatanodeDescriptor
BH—FFGE , BFRELEFERENNIFIES. tHiRMt get*Command f5i% , T4 AIXZI DataNode f955<.

24 NameNode Uzl DataNode XIFEETERY Block JREHTTIRE , 28 reportDiff , #HF1I7E NameNode FHEEE
B, LMEEAM IR,

readFieldsFromFSEditLog /52T M BEFKE DatanodeDescriptor,

Hadoop BLiER R (=F)

BIEFANRE KRR | MR EUERIFANERE L | FiAX B RWREFIN -2 SRR R RSN | ELIEEEIF AL,
AT RIESRIEEATZZNREFEAN S , HDFS ERIEMERE | (REEH.

MEFATTLABE] NameNode FEFEE Disk FAMEE T |, 85 -

[hadoop@localhost dfs]$ Is -R name
name:

current image in_use.lock

name/current:

edits fsimage fstime VERSION
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name/image:

fsimage

in_use.lock RYZHEEF] DataNode F9—%1. fsimage (REHNENMHARFHIBE RN |, edits WEIHFN LAYREEE | fstime &
FIRFFTH—MEIERERIETE (long B ) ,

image/fsimage —MRIFSE | FiLE 0.13 LARTRIRRASSN ( 0.13 LARIIRAS fsimage 77E name/image BRT , 115
F 0.13 hRASa) , BPATEE fsimage 28 ) ) .

BATRTLAFFRITIS FSImage 7, 25 FSImage 31 FE :

Storagelnfo
-layoutVersion : int
<<ffll=> -namespacelD : int
WritableComparable -cTime : long

Storage.StorageDirectory

ﬁk -root ; File
-lock : FileLock
[ | -dirType - Storage. StorageDir Type
CheckpointSignature Storage et ()

editsTime - long -storage Type © enumeration -storageDirs tread(in from : File)
-checkpointTime : long +write(in to : File)

+Storage() & g
H+CheckpointSignature() tdirlteraton() - Iterator tclearDirectory()
trvalidateStorageInfodin si ;: Storageinfo) HgetStorageDir() : Storage. StorageDirectory | b fmmi)yeStul:.cg:‘(in startOpt c:lun?cm:im\) ! enumeration
HaddStorageDin(in sd : Storage.StorageDirectory) *?“it\‘*“‘cﬂl" curState : enumeration)
Hock{)

Haetkields(in props, in sd)
tsetFields(in props, in sd)
trenume{in from. in to)

+unlock()
frename|)

+-deleteDir(in dir) +eorruptPreUpgradeStorage()

Lawrite All) ety +isConversionNeeded(in sd) - boolean
unlockAll() !

tisLockSupported(in idx) : I -
tgetRegistrationlD{ ) | RIS

Storage.StorageDirType
+getStorageDirTvper) : Storage StorageivType
LisOfType(in type - Storage StorageDirType) - boolean

DataStorage FSImage
FstorugelD : String -checkpointTime : long
+-DataStorage() HisUpgradeFmalized - boolean
Fget*() +checkpointDirs : Collection<File>
Hset*() -L"\k‘L’kp\)il\TEdiT)Dil.\., Collection=File>
Hrecover TransitionRead(in nsinfo, in dataDirs ; Callection<File>, in startOpt : enumeration) FckpiState : enwmeration
Htormat(in sd, in nsinfo : Namespacelnfo) reditLog - FSEditLog
HisCy ionNeeded(in sd) : bool +FSImage()
doTransition(in sd, in nslnfo, in startOpt) Hget*()
HdoUpgrade(in sd, in nsinfo) Hset*()
tHdoRollback(in sd, in nsInto) Hrecover TransitionRead(in dataDirs : Collection<File>, in editsDirs : Collection=File=, in startOpt ; enumeration)
HdoFmalize(in sd) tdoRecover()
HfinalizeUpgrade() HdoUpgrade()
+linkBlocks(in from : File, in to, in oldLV : int) HdoRollback()
HeorruptPreUpgradeStorage(in rootDir) HdoFinalize()
HvenifyDistributedUpgradeProgress{in nsInfo) tdolmportCheckpoint()

HinalizeUpgrade()

rreadCheckpointTime{in sd : Storage.StorageDirectory) : long
rwriteCheckpointTime(in sd)

HincrementCheckpointTime()

HisConversionNeeded(in sd) : boolean
trecoverInterruptedCheckpoint(in numeSD : Storage. StorageDirectory, in editsSD) : boolean
rHloadFSImage() : boolean

HloadFSImage(in curFile : File) - hoolean

HloadFSEdits{) ; int

HsaveFSImage(in newkile : File)

FsavelSImage()

rnewNamespacelD() : int

Hformat()

HrollFSImage()

HrollEditLogy ) - CheckpointSignature
tvalidateCheckpointUpload(in sig : CheckpointSigmature)
rreheckpointUploadDone( )

+*Upgrade®()

17 FSImage , AR ELR DataStorage EffittiR ( LEHREE 72 DataStorage ) . RIEF(IELDHTE DataStorage HY
RS, BIEAR/EIR/ERET | FSImage tESMUIFR/EIR/ARRZNE | MEIXERSRI1T/9%] DataStorage RELR—3 |,
SITIRESELBE, Bl update 757470 DataStorage RIZEBILLERK , EEMIEEIREFME HRABF=EA—HF |, Hith
AU ERLEER—E. FSImage thaEfEETESZ /) Storage , MEIXEEREX 5 Storage /9 IMAGE(BRE5H4)/EDITS ( HE
/IMAGE_AND_EDITS ( BiEMHIES ) .



5 NORMAL kK

1. loadFSImage()
/ rollback ) /update 2- current->previous.tmp
1. £ fEFrollback 3. saveFSImage() / finalize
2. current->removed.tmp 4. previous.tmp->previous : _
o S e s 1. previous->finalized.tmp
3. previous->current 5. initializeDistributedUpgrade() N .
s 2. IHPx finalized.tmp
4. Frremoved.tmp —
lUPGRADED

A IaTLAEZ , FSImage #1 DataStorage &5 recoverTransitionRead J57%, FSImage fd recoverTransitionRead 75i%&%
BLREMERF—HME (analyzeStorage ) FEIAIKE | ¥IaLHRY storage , PAIGTRIEREI NameNode RIZ4L , T4k

[ELRFERE,

FSImage FEXIFESE{-importCheckpoint , IZS#FFER— checkpoint HRENNF HDFS (NERER , HEHEIZHE
R4, mSEEERES A dolmportCheckpoint #, Z75ARES , BILSEEER checkpoint BR¥KNNE fsimage
SHFIRES , SAEFIFA saveFSimage ( FELTIE ) (RFRILAINTIEES , SRS,

loadFSImage(File curFile)FBF7E fsimage 5iEE\ NameNode FAANER , £ FSImage FREENSEZ— , 1Z3EHHY
LN -

imgVersion (int) namespacelD (int)

numFiles (long)

genstamp (long)

path (String)

replication modificationTime (long)
(long) atime (long)
(long) blockSize (long)
(long) numBlocks (int) Block

Block (Class)

e e e

nsQuota (longqg)

dsQuota (longqg)

permissions (Class)




BITRRIRAS (iR | BRAXEMREA—F , XPoMHIIEAZ 0.17/)) , AERHGRZTERIID S , XN EHI&ESX
HRAS (R , PR EXHRASHIGRE ) . B IRMEXGRIEER , B HR |, ARRIZXHIRITE

BT RZENEIRABIANE  ESERAN SURREE . #ERRMBNRKT 0 RIFXZNNMH BBAE FEHZ numBlocks
NEUER (%) [ NMRBERHBEFT 0, BII%xZBRBER | ETRENATZERA quota, REZHIEEFHIN—EER.
MHHER—3HE numFiles >, I TREGTHIERNSHNHRIER. ( BERAFGEES(REE DataNode RS2 , 1B 0.17

BENMEEXEASEM ) . loadFSImage(File curFile)BIRgN /5742 saveFSImage(File newfFile) , FSImage ifE—Z%!
7L (K7, 84 ) RTESIXAENZELIF , BATHMABFRATIE Y,

loadFSEdits(StorageDirectory sd)BBFINEHENE , FHHEBEXHCEIABMNAZE] NameNode |, loadFSEdits R2E R
A FSEditLog XS AYTGIE,

loadFSImage()# saveFSImage() 2B/ —FTEBEH 5%,

loadFSImage()&7ERTAH] Storage & , SEENE#HI NameNode IFAMER , HRAHEMAIAE | 2 loadFSImage()iERIR
ELE , REFRIBRNHERHY. loadFSImage()RiIREI—MFIC , W3R Storage REHIHIREFHRZERNHA—EL
89 Image( RERIBERZRAETEALT BPA AEFHY Image MiZE Storage B Image I EA®E HAXTEHERBR ),
A4 | ZFRTA true,

saveFSImage()HIINEEIEHFER , BISREFHRIBERMSAN |, BB | BRUEHAWEMAILUEEEES. saveFSImage()
=Bl edits.new , FHEIRIRZFFHERMIFAME] fsimage.ckpt ( fsimage MERFE ) , AREFFTFHREF edits

#0 edits.new , XSS BENH edits 0 edits.new #i5=. /g , saveFSImage()iAH rollFSImage() 5%,

rollFSImage() LRFIEFFERY edits.new &K edits( &£ T /5% saveFSImage \ EiIEEE AT ) REHEE fsimage.ckpt
B fsimage, A1TFE :

saveFSImage { rollEditLog
1. create(edits.ngw) 1. close(edits)
2. savel'SImage(fsimage.ckpt) 2. edits.new-> edits 1. close(edits)
3. reopen(edits) 3. open(edits) 2. open(edits.new)
4. reopen(edits.npw) 4. fsimage.ckpt -> fsSImpge
5. W fstime 1 i % velrsion

UPLOAD _DONE

/ rollFSImage
] ROLLED EDITS

1. ¥l HigetEditLog().getFbEditTime()=CheckpointSignature.edits Time
2. CheckpointSignature.vhlidateStorageInfo()

/ checkpointUploadDone ( ) / validateCheckpointUpload
) UPLOAD _START <

A TBELERVER rollFSImage() , £45| N\ T 1A% CheckpointStates. UPLOAD_DONE,

BT LEACRNESEEZE | B MR IERE 5% recoverlnterruptedCheckpoint 7,



BlhFER—KIRIR , MATF GetimageServlet th, GetlmageServlet 2F1M NameNode #734BENED | XM
BRRIFAIIS M NameNode BTE#H{THHT.

RN T—THRERBRII—1 2, rollFSImage(SIREIXMEEHI—1SEAI. CheckpointSignature BT HRA—1H
SHIRRES , B& Storagelnfo {972 , FERIEIN T WritableComparable 0 , 17T Storagelnfo B{EE , EXEFETH
NEM : editsTime # checkpointTime, editsTime 2 HENREIEXEYE] , checkpointTime 2 HEEIZATE], EFOM
NameNode T RANEE+ , FEH CheckpointSignature , E{FIEM NameNode X5 HEE &Y.

Hadoop iFtESHR (=—)

AMFER , RABFRILMENEMSET  EFFEaRIE Tk , FERKREE HDFS IE,

A 13T FSEditLog java , iZZ&32t T NameNode #{EBAEFIBESUEIIEXAE | HHFEEENT :

ST ._—;:';“
Juvalnternal::OutputStream Javalnternul::-InputStream
EditLog FileOuipuiStream EditLogFilelnputStream
— -numSyne : long
FSEditLog -total TimeSyne : long +getName() : String
-Hisimage : FSImage +EditLogOutputStream() B >+~;\niiah‘.cl | : boolean
-txid - long -editStreams Fget™() : String | Hread(in *) ; long
Lsynetxid : long +write(in *) | elose() 3
FlastPrintTime | long et +erearel) | Hength() : long
-siSyneRunning : boolean I . L-close() | - A
FFSEditLog(in image : FSImuge) +setReadyToFlush() |
+ger*() 4 ushAndSynd) |
+open) Hlushi) |
HereatcEditLogFile(in name ; File) +length() |
HoreateNewltMissing( ) HlastModitied() |
Fclosed) '
+processIOError(in *) ? :
tloadFSEdits(in edics { EditLoglpoutSueaoy ot I
HlogEdit(in op : byte, in writables ; Writable...)
HlogSyme()
" lo‘u'l?) EditLogFileOutputStream EditLogFileInputStream
+rollEditLog() Hile - File Hile - File
+purgeEditLog() -1p : FileOutputStream -{Strewm @ DatalnputStream
-fc : FileChannel FEditl.ogFilelnputStream(in name : File)

-bufCurrent : DataOutputStream
-butReady : DataOutputStream
Hill : ByteButfer
~EditLogFileOutputStream()
=preallocate()

=getFile() - File

B5t2 FSEditLog KEAVEIAN /IR, MARER LIKEFAINIIEE ; MHREF IR R , SEABESHNRAS ( &RIH
4FT) |, B, BXBAERZEERE , SARETREHBEAN—MTFAIRA (OP_INVALID ),

FSEditLog B JH/XARNAGE  BIIERREEENAE  MEaXArE , EFEFEIERES BEUREESRE LG |, 788
*#. processlOError FBFAME IO HiE , —iIXESEBRITHI Storage FIRESAE < (X218 loadFSImage B
EENHEXHE , XUERREESRFRAURMEN—NAE) | WREFZBEHAZTHIEEE , NameNode B&IEH.

loadFSEdits 21MNAZRMK , BIEBNHEE , FHEBENBRINFHHNBEREN . XRUARENEEENIEREGRENH
Hics , HLgi—K case iB4), logEdit FIYEFEF loadFSEdits 1B , BRIAEI B ANBECR. RI1EST—TF 4R
FEEE log , XEHMEFEE log FRLSE -

logOpenFile (OP_ADD ) : HRij5 lease


http://caibinbupt.javaeye.com/blog/292073

path(E&7=)/replication ( BIAZEL , AR ) /modificationTime (BT A , XA ) /accessTime (i3ialAT[E] , XA
fzz( ) /preferredBlockSize ( RA/N , XA ) /BlockInfol] ( MEIEAYEIRIRIZE , $14H ) /permissionStatus ( i3[al=H]
{=8.) /clientName ( 245 ) /clientMachine ( 212845 )

logCloseFile (OP_CLOSE ) : I3i% lease
path/replication/modificationTime/accessTime/preferredBlockSize/BlockInfo[]/permissionStatus
logMkDir (OP_MKDIR) : g}
path/modificationTime/accessTime/permissionStatus
logRename ( OP_RENAME) : 23Zi4#3
src ( SIi44Z ) /dst ( #iX44 ) /timestamp ( FEIEL )
logSetReplication ( OP_SET_REPLICATION ) : SBpXEIAE]
src/replication
logSetQuota ( OP_SET_QUOTA ) : igE=HFE
path/nsQuota ( 3f4=SEZE ) /dsQuota ( #EZSEIEE )
logSetPermissions ( OP_SET_PERMISSIONS ) : i&EN{HiPR(
src/permissionStatus
logSetOwner ( OP_SET_OWNER ) : igE3{4AfE
src/username ( f8& ) /groupname ( FffE4H )
logDelete ( OP_DELETE ) : MIBR3Z{%
src/timestamp
logGenerationStamp ( OP_SET_GENSTAMP ) : MHRAEFETIS
genstamp ( RIS )
logTimes ( OP_TIMES ) : B4 EFh/5RAYE
src/modificationTime/accessTime

B EERSHT , BIIMZEE RS HERIER T EREER.



rollEditLog(BAINERIEERIRENT ( ELS saveFSImage F rollFSImage ) , BEFFT*F edits , 3JTFFHEZ! edits.new,
purgekditLog R ERLENFBR , EMIFRERY edits 34 , A/GTE edits.new B edits, Xt 2 Hadoop TEHEHTEAT

LR FIRYERRS,

Hadoop iBtEEB R (=Z)

BAIFFEXIFELY Lease #4704 , TEHIEZEE., Lease AILUAAR—INAEEH , BEFHEESHMNER , EEEHBE—
A Lease , NameNode FA=iERB N4 B Lease |, Lease PR , iBRIATE ( 9 HEBEN—FERRA ) &, i
XS TERTHE 3 NEE/k. EFFHLTE NameNode EEXREVHATHE , HFARIXEZES code ESeAITHEE,

< B>
Runnable
LeaseManager +run()
-isnamesystemn : FSNamesystem
-softLimit - long Zﬁ
-hardLimit - long
-leases : SortedMap=String, Lease> LeaseManager.Monitor
Lsortedleases ; SortedSet<Lease> e e - .)
-sortedLeasesByPath : SortedMup=String, Lease>
m : FSNamesystem)
Lase
ortedSet<Lease>
¢ 2 Stnng) : Lease
teountPath() : int Lease

Haddlease(in holder : String, in sre : String)

+removelease(in lease : Lease, in src @ String)

+removelease(in hold tring, in stc : String)

HindPath(in pending} INodeFileUnderConstruction) - String
+renewlLease(in holder ring)

+renewl ease(in lease ; Lease)

+holder : String
tlastUpdate : long
-paths - TreeSet<String>

+ Lease(in holder : String)

- — — ytrenew()

+expiredHardLimit() - boolean

+changelLease(in sre © Strin, dst : String, in overwnite : String, in replaceBy : String) HexpiredSoftLimit() : boolean

tremoveleaseWithPrefixPathiin prefix : String) HindPath(in pendingFile : INodeFileUnderConstruction) : String
HindLeaseWithPrefixPath{in prefix - Strng. in path2lease : SortedMup=String.Lease=) : List<Map.Entry=String. Lease>> Hias]
+setLeasePeriod{in softLimit : long, in hardLimit : long)
+ereateMonitor() : LeaseManager. Monitor

+removePath(in sre : String) : boolean
+replacePath(in oldpath ; String, in newpath : String)

LeaseManager ( £ ) BEIEERRTHAIFTE Lease (G ) , [EHY , LeaseManager B—1 ki Monitor , BFIEEEEE Lease

ZIEA.

—MELIE— holder ( ZFim% ) , lastUpdate ( LIREFATIE ) 1 paths (ZEBFIRRERISUGERS ) Mk, THE 7IXL
Bl BXRINEEMRFER 7. LeaseManager RYFTAEHARIFIRRE , HIEXT Lease H{Ti#E, i£= , LeaseManager By

addLease FRBINEXH LEEBTEEH Lease , X1 ZH LeaseManager RURAERGFIERY , IXfE LeaseManager IR{EER,
B Monitor BT XS Lease HER/ERFTAT ARG Lease 2&ITHA , ANRITHA , &I FSNamesystem A9

internalReleaselease 5%,

XEBDBIRIBECRABSREE | FTEEREBOI—HIEBIEEFET LeaseManager BYFRAE. EHADHT
FSNamesystem java iX/™ 4.5k Z1THIREAXYIZ BT , Bl IBERIABRIMNEIRIMERS. THEHEX T aaEHRI—LEL
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org.apache, hadoop. f5:: PermissionStatus

-userniume : String
-proupname : String

+uet*()
Happlyl/Mask{in umask : FsPermission) : PermissionStatus
1 -permission
l <<enum>>org.apache. hadoop.ts::FsAction
S erache favloo e MaPeriatost -groupuction INONE
org.apache hadoop. fs:: FsPermission TEXECUTE
I +WRITE
FsPermission() ‘l — '“‘R”L EXECUTE
et*() =uscracton +READ
rset®) ol —— | |REbEcoun
=applyUMask(in umask ; FsPermission) - FsPermission | FREAD WRITE
+ALL
1
<<enum>>
INode.PermissionStatusFormat
, +MODE
PermissionChecker +GROUP
-user tUSER
-groups
-isSuper
+PermissionChecker()
HcontainsGroup()
+check Permissiond ) -
+checkOwner() SerialNumberManage -usermap SerialNumberMa
+check Traverse() e p—— @ -INAx
& : -INSTANCE : SerialNumberManage
HcheckSubAccess() — — “»‘ - Vn.uu.r. | I =121} Map<T, Integer=
b-check() +gcﬂ_1'srr.\in:ﬂ!\:l\nnl\;!nz}u : Srrtxms) St ~groupmap -2t ; Map<Integer, T>
+check( +g SenalNumber L g) . i oot N . c
reheck() : c:(L;nml,'; :n ',q:'nshii:m B ungy g -nextSerialNumber() : it
getUser(in n @ mt) : String ) S— e : :
T o e T tget(in t : String) : int
+getGroup(in n | int) : String 1 | tgetiin i ; int) ; String

Hadoop SU4RIFRARY UNIX B9#LE] , SUERF oG RE. HEMEMAF | f&BRiE , SFHIT ( FsAction RS TR
BHE) .

HA15co e org.apache.hadoop.fs.permission BYJLNEME, FsAction ISR THEIFR , FsPermission 128 7 H 34/
RRIFCEFIBIR , PXHRERE. HEMEMAR , BIRRH T —RIREIRTTE | applyUMask FITEIRFELAR |, an5EE
EEBERSHBIUR , BBATTLLBILZIE , ERXRIESSIRA FsPermission X352, PermissionStatus FTF##ik
— RIS EE. HBFIERY FsPermission,

INode #£{RfF PermissionStatus B , B 7 ARANGE , BF—" long Z& , # SerialNumberManager B¢ & |, {7 1

PermissionStatus fUFFEEE.,

SerialNumberManager {77 7 XHEFIXHES | FHPAMAFPASHMNXR. T8 , EFANER FSImage F , AR
FXEESFIAFPES |, BiJR2E SerialNumberManager fiHY , RIRFERFAHER. BT SerialNumberManager 15
FIEUEEREEERT , NREAZEES | ETIMEERRII—SKICR.

INode B9 long TE{EA—MIE , HEIRIFET FsPermission (MODE ) , {432 ( USER ) fFIAAF4HE (GROUP),

PermissionChecker FHF R E,

Hadoop iFtBEBR (==)

TEFA KT FSDirectory, ESLo3#T FSDirectory SIFHIMESS | Rz 435 INode*L A5 , FSDirectory #£ INode*RYE
it £ , 7 7 HDFS BUSFBERIRE. RFINEL FSImage B , FSImage 7% FSDirectory 395 EEENHBRIRZE , HDFS
B FIRSHIZE |, tEH FSDirectory ERE |, BT , BIRF T 4B a8IBRAIMRETXE.

FSDirectory RER/PIIARETE , 10T :
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final FSNamesystem namesystem;
final INodeDirectoryWithQuota rootDir;
FSImage fsImage;

boolean ready = false;

Hrbh , namesystem , fsimage 215 FSNamesystem X35:#0 FSImage X35:A95 |

rootDir X4 ZRFHIR , ready #{E

73 false , MRFRLININEL FSImage LSS , ready £25R§ true , FSDirectory BEFBE RBEILUEFIELE FSDirectory ThRE

FSDirectory SRR ™Y , BUE—HERI7SA ( F((JAITIER] MBean fHXRIZE |, 757EMTER ) .

FSDirectory

Fnamesystem
L-rootDir
HisImage
Fready

+FSDirectory(in fslmage : FSImage. in ns : FSNamesystem, in confl : Configuration)

+loadFSImage(in dataDirs : Collection=File>, in editsDirs : Collection=File>, in startOpt : enumeration)

Hclose()

HwaitForReady()

HaddFile(in path, in permissions, in replication, in preferredBlockSize, in clientName : String, in clientMachine : String, in clientNode - DatanodeDescriptor, in generationStamp) : INodeFileUnderConstruction
tunprotected AddFile(in path, in permissions. in blocks : Block[], in replication. in modificationTime, in atime, in preferredBlockSize) : INode

+addToParent(in src, in parentiNode : INodeDirectory, in permissions, in blocks, in replication, in modificationTime, in atime, in nsQuota, in dsQuota, in preferredBlockSize) : INodeDirectory
H+addBlock(in path, in inodes : [INode{], in block : Block) : Block

HpersistBlocks(in path, in file : INodeFileUnderConstruction)

HcloseFile(in path, in file - [NodeFile)

tremoveBlock(in path, in fileNode - INodeFileUnderConstruction. in block) : boolean

+renameTo(in sre : String, in dst @ String) : boolean

rHunprotectedRenameTofin sre, in dst, in timestamp) : boolean

HsetReplication(in sre, in replication, in oldReplication - int(]) ; Block(]

HunprotectedSetReplication{in src, in replication, in oldReplication) : Block[]

+getPreferredBlockSize(in Glename : String) : long

exists() : boolean

FsetPermission{in src, in permission)

HunprotectedSetPermission(in src, in permission)

HsetOwner(in sre - String. in username : String, in groupname © String)

tunprotectedSetOwner(in sre, in username, in groupname)

+delete(in src) : INode

HsDirEmpty(in sre @ String) : boolean

HunprotectedDelete{in sre, in modificationTime ; Jong) : INode

HreplaceNode(in path, in oldnode : INodeFile, m newnode : [NodeFile)

treplaceNode(in path, in oldnode, in newnode, in updateDiskspace : boolean)

+getListing(in src) : FileStatus[]

tgetFileInfo(in src) : FileSratus

HaetFileBlocks{in src) : Block( |

HgetFilelNode(in src) © [NodeFile

+getExistingPathINodes(in path) : [INode[]

+HisValidToCreate(in src) : boolean

HsDir(in sr¢) : boolean

HupdateSpaceConsumed(in path, in nsDelta ; long, in dsDelta ; Jong)

HupdateCount(in inodes : [Node[], in numOfiNodes : int, in nsDelta, in dsDelta)

+uretFullPathName(in inodes - INode[]. in pos : int) : String

+mkdirs(in src, in permissions, in inheritPermission ; boolean, in now : long) : boolean

+HunprotectedMkdin(in sre, in permissions, in timestamp : long) : INode

HunprotectedMkdin(in inodes ; INode(], in pos : int, in name : byte(], in permission, in inheritPermission, in timestamp)

LaddNode(in sre, in child : T, in childDiskspace - long, in inhenitPermission) : <T extends [Node> T

taddChild{in pathComponents : [Node[], in pos - int, in child : T, in inheritPermission) : <T extends [Node> T

taddChild{in pathComponents, in pos, in child. in childDiskspace : long. in inhentPermission) : <T extends INode> T

HremoveChild(in pathComponents, in pos) : INode
HnormalizePath(in src) : String
HgetContentSummary(in src) : ContentSummary
tupdateCountForINode WithQuota()
tupdateCountForiNode WithQuotafin dir : [NodeDirectory, in ¢
HunprotectedSetQuotadin see, in nsQuota, in dsQuota) : INodeDirectory
HsetQuota(in sre, in nsQuota, in dsQuota)

HtotalInodes() : long

tsetTimes(in src : String, in inode : INodeFile, in mtime : long, in atime : long, in force : boolean)
tunprotectedSetTimes(in sre, in mtime, in atime, in force : booleuan) - boolean
mnpzuwuediﬂTuncmn ste, in inode : Ileehle in mrime, in atime, in force) : boolean

loadFSImage FIFIIEBRNE , ©E2XREA FSImage R9733% | SERISANERRISALIR , ERIEKRZEE ready B/
true, RSAMA loadFSImage 27 FSNamesystem.java B initialize 755% , B2 RSB EERN—E,

addFile FBF R S{4ENNEHERTE72E INodeFileUnderConstruction , FEIREEHRY Call Hierachy

Problems Javadoc Declaration|Search Console | .e®Call Hierarchy 2 |l B ~~ =0
Members calling ’addFile(String, PermissionStatus, short, long, String, String, DatanodeDescriptor, long)’ - in workspace
= & addFile(String, PermissionStatus, short, long, String, String, DatanodeDescriptor, long) - org.apache. hadoop. hdfs. server. namenode. FSD1rectory
= & startFileInternal (String, PermissionStatus, String, String, boolean, boolean, short, long) - org.apache.hadoop. hdfs. server. namenode. FSNamesystem
= & appendFile(String, String, String) - org.apache.hadoop. hdfs. server. namenode. FSNamesysten
#- @ append(String, String) - org.apache.hadoop. hdfs. server. namenode. NameNode
= a startFile(String, PermissionStatus, String, String, boolean, short, long) - org.apache. hadoop. hdfs. server. namenode. FSNamesystem
# @ create(String, FsPermission, String, boolean, short, long) - org.apache.hadoop. hdfs. server. namenode. NameNode



addFile BRI EFE RS FEIERSUFAIEREE | JNRH9/home/hadoop/Hadoop.tar , addFile &R mkdirs ( 8IZE
£ 8/home/hadoop , BB REI—ZRFGEL) | (RIEXGREFE | A6 INodeFileUnderConstruction 5 , 3
EizTRINRIBRNS (81T addNode , BEREEFA—FYGE) | IR , MiEE/FHE (logOpenFile) .

unprotectedAddFile B BFERFFEIZE— B FESUS ( E UnderConstruction ) , ARE4 , FEEIXIRIAY block,
FSDirectory FIABEF/1™ unprotected* /5% |, Bl IAMEEMRRTE ready , AEBRE , BfiIAERATF loadFSEdits A (X4
FJ{% ready HAZ false , MEEANIEERERTE , EAEEEHE

addToParent iFII—* INode ZIERH+ , FHREIEHN E—KEFR , BRI unprotectedAddFile 22&{UIEY.

persistBlocks tUERBRRE , ATFEHERICRE inode By block (R | HSLHIRB—1"XIR T persistBlocks FIEHEGE |
BAKNE logOpenFile, XMAFRAILAZKRE—T logOpenFile iBRHMSEA. closeFile X/ T logCloseFile,

addBlock #0 removeBlock XI5z , BFRIN/MREIEREE , BN E(IAEESE i FSNamesystem java BXIMAYSE,

unprotectedRenameTo %1 renameTo LW 7 UNIX Y mv 45< , EERITNEEEBTE unprotectedRenameTo H5Ehk , EFHY
S AT EMSEBERAITIE,

setReplication #] unprotectedSetReplication RTEFEUERAVBRIALL , RELWTE i EE | BEEFERNXIEYERAMER

/EHIZ27E FSNamesystem.java sCIH],
setPermission , unprotectedSetPermission , setOwner ] unprotectedSetOwner &8 EE RIS %,

Delete 0 unprotectedDelete X 2—X4757%  MIBRUNIEEZEEMIFREEIR 151812 FSNamesystem A removePathAndBlocks

#13.
...... (BRI N0, EBLEN] , SR LS RRISRTS | SOREITeT)

Hadoop iFXEBSH (=M )

TE#ZE FSNamesystem Hiz T, FSNamesystem.java —3tH 4573 17, & namenode BR FATERY Java i2F 54t
tBR%E 16876 17, 1 FSNamesystem 15 & , NameNode tiiiERIGE.

FSNamesystem 2 NameNode SLFRCRERRINETT | fRF/E FSNamesystem FRIZHES :
NHZEHERSISR (FHUE FSImage f1IREH )
BIERVEHERS IR ( EEXRREXR )
#ERaDataNode ( RERFEAEFF |, #R1E DataNode KITKANSEENEEL )
DataNode E{RZAIEHEIR ( LEIXRRAIEXER )

RERETOBMEERY DataNode ( LRU )


http://caibinbupt.javaeye.com/blog/297800

A5k ot FSNamesystem BB R T =,

private boolean isPermissionEnabled;

EAITAREE , ATLUBISECEIN dfs.permissions KiRE.

private UserGrouplnformation fsOwner;
SIS BEFISEE |, BTLUEIE hadoop.job.ugi 188 , MIRISHEIRE , BBAKERESN HDFS B, (@
whoami 3X18 ) ¥z RrERYAE ( 1@id groups 3X18 ) {EHE.

private String supergroup;

XA BELEIN dfs.permissions.supergroup , WFTE defaultPermission /b , ERFAIERE,

private PermissionStatus defaultPermission;

HRENIR , BREEF 8 fsOwner , fREREF4EI supergroup , FRENFR A 0777 , ATLUEE dfs.upgrade.permission {&£4,

private long capacityTotal, capacityUsed, capacityRemaining;

RSB E/CHEATE/FREE

private int totalLoad = 0;

R UEEEL , 1R1E DataNode /OBYSEERHT,

private long pendingReplicationBlocksCount, underReplicatedBlocksCount, scheduledReplicationBlocksCount;
7 HIRMRZEE pendingReplications ( IEFEEHIRIEIEIR ), neededReplications ( FEEHAIEIER ) IR,
scheduledReplicationBlocksCount @ XFIIEELMBHSHI TIEEE.

public FSDirectory dir;
TEMZRFERIRY FSDirectory 335,

BlocksMap blocksMap = new BlocksMap();
{RFEIESRE] INode 11 DataNode FYBRETRFR

public CorruptReplicasMap corruptReplicas = new CorruptReplicasMap();
PRFRIA (40 : BEGRIEY ) RUEHEIREIXIA. DataNode BYXE , CorruptReplicasMap ZKEINT , KRBT PHRZE | &
% Block EJ—/> DatanodeDescriptor FISESHIBREIFIXMRGT_ERI—FFURE -



CorruptReplicasMap

-cormuptReplicasMap ; <Block, Collection=DatanodeDescriptor=>

+add ToCorruptReplicasMap()
tremovelFromCorruptReplicasMap(in bk}
+removeFromCorruptReplicasMap(in bk, in datanode)
HaetNodes()

+HsReplicaCorrupt()

HnumCorruptReplicas()

Map <String, DatanodeDescriptor> datanodeMap = new TreeMap<String, DatanodeDescriptor>();
{RfF 7 StoragelD  DatanodeDescriptor fYBREY , FHF{RIE DataNode {§MRY Storage ABI—E1%,

private Map<String, Collection<Block> > recentlnvalidateSets

{R1F 7B DataNode ETRUBIRTFEAVEWEER ( StorageIlD  ArrayList<Block> ) ,

Map<String, Collection<Block>> recentlnvalidateSets
IR1Z TS DataNode 5% (EEEMIRAOEEEIR( StoragelD  TreeSet<Block> ) ,iXFPERATAEREE— DataNode
HEERERE , EHVBIERERRFRITIANS | TEMRIR—LHUER,

HttpServer infoServer;

int infoPort;

Date startTime;
FAITHEMSEERAT HTTP i53KARSS 2 Serviet B9FEE ), MEAR/fsck /getimage /listPaths/* ,/data/*F0/fileChecksum/* ,
BAREESRELTIC.

ArrayList<DatanodeDescriptor> heartbeats;

Fr& Banid&R) DataNode , 2 HeartbeatMonitor &EHAGE.,

private UnderReplicatedBlocks neededReplications
EEHITEHIRVEWER, UnderReplicatedBlocks BIZREIIIT , EHLE—MNIA , FHENTIREMTH ( 0 BULEhaS |
NREFFERRB—EIAE , BRILERZ0) |, #ERIRSE— Block &£5. UnderReplicatedBlocks #2#t—%757% , X3
Block HHTIENN , 22 , EFANMIBR,

UnderReplicatedBlocks

HpriorityQueues ;@ List<TreeSet<Block>>

tUnderReplicatedBlocks()

+¢lear()

Hsizel) ©int

Hcontains(in block : Block) : hoolean

+getPriority(in block : Block, in curReplicas : int, in decommissionedReplicas : int, in expectedReplicas : int) : int

tadd(in block, in curReplicas, in decomissionedReplicas, in expectedReplicas) : boolean

+remove(in block, in oldReplicas, in decommissionedReplicas, in oldExpectedReplicas) : boolean

+removedin block, in prilevel : int) : boolean

Hupdate(in block, in curReplicas, in decommissionedReplicas, in curbExpectedReplicas ; int, in curReplicasDelta ; int, in expectedReplicasDelta ; int)

private PendingReplicationBlocks pendingReplications;

IREIEESHIEUERAVIER(SE. PendingReplicationBlocks FIZEEIIT :



PendingReplicationBlocks

-pendingReplications : Map<Block, PendingBlockInfo=
LtimedOutltems : ArrayList<Block= . ) .
PN — — — — NFnumReplicasInProgress : int
-fsRunning : boolear c :
HPendingBlockinfol)

PRB.PendingBlockInfo

-timeStamp : long

|
Htimeout : long |
def: heckInterval - | Fget¥()
-defaultRecheckInterval - long | E
|
|

- i S . - Fser*()
+PendingReplicationBlocks(in timeoutPeriod : long)

+PendingReplicationBlocks( ) b e
+init)

tadd(in block : Block, in numReplicas : int)
+remove(in block) -timmerThread <<{E 1>
+size() © int B Runnable
HgetNumReplicas{in block) : int ~run(}

+uetTimedOutBlocks() : Block[] l

Fstop() ZP

metadSave(in out . o .
metacaveun ou) PRB.PendingReplicationMonitor

1 ~pendingReplicationCheck( )

Hrh , pendingReplications {RF 7 B IEEHTEHIRVEUER | £/ Map RFE—ZMIINAYSR PendingBlockinfo, X

SR EENEER , AT NEEERERT , FIEHITEHIHIEIE numReplicasInProgress, timedOutltems E#BATHISH!
Il , FBRAVEFITFE FSNamesystem B3 processPendingReplications FiA#MiER , HMFHFEFI, timerThread ERF1&
MEFFBRTAIZFRATNE , XINAYZFER PendingReplicationMonitor F9—NE5] , BRY run BixER—RESNERREHE
EESIIN , NRE |, BizEERINE] timedOutltems F1, Timeout 2 run 55896 E|8)fg , defaultRecheckInterval 2
&f8. PendingReplicationBlocks #] PendingBlockInfo BY77iEERREER,

public LeaseManager leaseManager = new LeaseManager(this);

LSRR,

Hadoop iEtiE% R (=H)

#&XJ FSNamesystem #1747

Daemon hbthread = null; // HeartbeatMonitor thread

public Daemon Imthread = null; // LeaseMonitor thread

Daemon smmthread = null; // SafeModeMonitor thread

public Daemon replthread = null; // Replication thread
NameNode EHIZAE , oRIXIR DataNode LBHMGE |, FHLIGE , REETOEMNEUERES | HISEEENBXEEE
XIMZAITHRE,

volatile boolean fsRunning = true;
long systemStart = 0;
AP TIRSH RS Ea0ATEL,

B TRE—HRRNSEH , LLARAREA DataNode TIRAITFRISRAEUEREL . OB ERFRATEZ. . ...


http://caibinbupt.javaeye.com/blog/298075

// The maximum number of replicates we should allow for a single block

private int maxReplication;

//  How many outgoing replication streams a given node should have at one time
private int maxReplicationStreams;

// MIN_REPLICATION is how many copies we need in place or else we disallow the write
private int minReplication;

// Default replication

private int defaultReplication;

// heartbeatRechecklInterval is how often namenode checks for expired datanodes
private long heartbeatRecheckInterval;

// heartbeatExpirelnterval is how long namenode waits for datanode to report

// heartbeat

private long heartbeatExpirelnterval;

//replicationRecheckInterval is how often namenode checks for new replication work
private long replicationRecheckInterval;

//decommissionRecheckInterval is how often namenode checks if a node has finished decommission
private long decommissionRecheckInterval;

// default block size of a file

private long defaultBlockSize = 0;

private int replindex = 0;

1 neededReplications Bt , IBR F—1MEHITEHINEUBRAE.

public static FSNamesystem fsNamesystemObject;

1814 , RENET , iR static [14,

private String localMachine;
private int port;

AHNEZ=F] RPC w1,

private SafeModelnfo safeMode; // safe mode information
IEREZERIRIEXRER.
LZEEARXF—IPRT | RFEET X MRS | MEZEHTNRFZERUEN , BIHtBASITEIRRH TE HEMIPREIER.
NameNode EaHIFMERBEIHALZ SRR , BARBAILUFTHAN (F=Ba8EH ). ZFEsLAS , DataNode SiREHR)
CHREEIERIVER | SRGERWEIR Block (SREE—E M , ERYE Block #A dfs.replication.min PNEIASS | REE
Fr—RIEEMEAZEEIN. XN JEEXSHEE
dfs.safemode.threshold.pct : 52289 Block AUELMHI , BRE 95% , i2ik , #% DataNode



R EHIEHEEREN B /2 8RY 95% , A RKIJHE ;
dfs.replication.min : #2853 1 , EIBNEIAEFEER ST ;
dfs.replication.min : Z&ER4E , FR&7 0, BAFD,
SafeModelnfo RYZREUNT :

SafeModelnfo

-threshold : double

extension @ il

-safeReplication ; int

-reached @ long

-block Total : int

-blockSafe - int

-lastStatusReport : long
+SafeModeInfo(in conf : Configuration)
FSafeModelInfo()

+HisOn() : boolean

Henter{)

+leave(in checkForUpgrades ; boolean, in checkBlockReplication : boolean)
canleave() - boolean

f Ar:chch() : boolean

+getSateBlockRatiol) | float

HcheckMode()

+setBlockTotal(in total ; int)
HncrementSaleBlockCount{in replication : short)
tdecrement SafeBlockCount(in replication : short)
HsManual() : boolean

HisConsistent{) : hoolean

threshold , extension #0 safeReplication fRFAI2 LEIRAY 3 1281, Reached EFF-1 KL EIRAEXAN , 0 TRL
SRR FTFHER RS ZXLE threshold, blockTotal 2itE threshold B9 & , blockSafe 2% , lastStatusReport F3
F=HS BEER.

SafeModelnfo(Configuration conf){EREEI{4HHISEL , 2 NameNode IFEERIATHERRIMEEREYL , SafeModelnfo()F
this.threshold = 1.5f (FERFATUTZEEREL.

enter([FRFHANLZLED | leave(SFRFAEFLLEL , canLeave BT HREER TR L LERM needEnter() , MIF)
MTRENZFNZEEN. checkMode(IERFRT , NRVE , WHALLEN. HtNZEELLNESR , KSR
L ERTAIE.

118582 SafeModelnfo , Hf13kHSHr—T SafeModeMonitor , ERTEEIRBERARTEBEF LB ( smmthread
MEEH— 1A ). REBHLE&EINE , smmthread SREFES null,

Hadoop iFLEE SR (=75

(RIBFIFES Ta)
private Host2NodesMap host2DataNodeMap = new Host2NodesMap();

R®ET ENA (String ) ]l DatanodeDescriptor #§¢H A9 IR 8 ( Host2NodesMap i — IRk R E = B
HashMap <String,DatanodeDescriptor[]> map , BEIGEEEIHX map i#ITIEIE )

NetworkTopology clusterMap = new NetworkTopology();

private DNSToSwitchMapping dnsToSwitchMapping;


http://caibinbupt.javaeye.com/blog/298079

EXY HDFS BIpILginsh , MER I NiEFESIERRI SR EREE, E—IEXEMMES , EFE—N ZHENaE4S
PRENMEEE , RLLEES A IRMNBIRN P REEER , B2 , MRFEZENEE  BPLAeWERE LENAIME R
SRARBERNE , (BEESHZIMNBIRI PR , ZHEREIEE. TEZE NetworkTopology tHXRIZKHE :

<<zl =>Node
+gel i) - String
tsel in location : String)
t e
e |
+5€. t - Node)
tsel n
NetworkTopology
FnumOfRacks : int
Lnetlock @ ReadWniteLock
+NetworkTopology() NodeBase
Hadd(in node ; Node) -name ; String
removedin node : Node) -location : String
ontains(in node : Node) : boolean Flevel - int -purent
+getNode(in loc | String) : Node +NodeBase() L
FgetNumOfRacks() ; int H+NodeBase(in path ; String)
FgetNumOfLeaves( ) : int +NodeBase(in name : String, in location : String) !
g :efin node : Node, in node2 : Node) @ int tNodeBase(in name : String, in parent : Node, in level - int)
His Rackiin node . in node2 : Node) - boolean Fset(in nu ime : String, in lox
Y wdom(in scop ) : Node e - X
T eRandom(in scop . in excludedScope : String) : Node
‘v.\un\u mOtAvailableNodes{in scope : String, in exclude I\ wies : List<Node=) : int le
+pseudoSortBy Distance(in reader - N e, in nodes @ Node(])
NetworkTopology.InnerNode
1 ~clusterMap tnumOfLeaves - int
HInnerNode(in path : String)
+HInnerNode(in name : String, in location : String)
r+InnerNode(in nam location, in parent : NetworkTopology.InnerNode, in Jevel)
+getChildren() : Collection<Node= o
getNumOIChildren() - int ~hildrgn
1Rdc() boolean ®
i r(in n : Node) : boolea

ddlmn Node) : :
emove(in n : Node) : b olean

+getLoc(in loc : String) : Node

*\t[ eat{in leatindex ; int, in excludedNode : Node) ; Node
getNumOfLeaves() - int

e P
DNSToSwitchMapping
1 tresolvefin names : List=String=) : List<String>

l

| CachedDNSToSwitchMapping
-cache : Mup<String, String>
-rawMapping tCached DNSToSwitchMapping(in rawMapping : DNSToSwitchMapping)
<<Configurable>> SBM.RawScriptBascdMapping <<Configurable=>
ScriptBasedMapping StaticMapping

FscriptName ; String

-name ToRackMap : Map<String, String=
+addNodeToRack(in name - String, in rackid : String)

Feont @ Ce nn ruration
+ScriptBasedMappingy ) Frnax A
+ScriptBasedMapping(m conf : Configuration) H-RawScriptBasedMapping()

FrunResolveCommand(in args : List=String=) : String

Hadoop SEIl 7 —MiRRYIRIMNGAHS . HR , Node 200 , EX TRET RAY—LEX5% . NodeBase & Node f9—/N3E
N, RETHFSA—L5E ( BEEEEFHE ), M InnerNode NSEIR T HEIRST S |, NRFEIIEE—INMREIRELN
i& , BBAMFH 2RSSR | M InnerNode NI ZMRSSEEFATERIHNIREIZIANEkERHZS. Node IRt THMBLBER (KA
RUXHMAIBN ), TR Node FRERIMIAIRERIGEZ. NodeBase 1RItY —NMREAISEIR, InnerNode 2
NetworkTopology KIFIERZ , Itk NodeBase , BfY clildren (REETFRIENIFH S | XSS | BMOILWSE—NGIMT,
R FrIsERIRSR | tBIEERER | RERNIRHIRHERIRHERFIZET , InnerNode R 7T—RFINGZXK SR
XEER

NetworkTopology kY add 75i£#1 remove AFEIRIMEEPIIANT 2B T =  BBEH—LE get* 5% | BFIREN—
LERIRAIEBRISE | 8l getDistance , AILASRENAN 15 RAYEER | 0 isOnSameRack RILAHIEAANN B R2 B FR—1MER
chooseRandom BHEA M , AFE—EEBEA ( 5—1MEB—HEREL ) BEHNEAN—1 5=, chooseRandom {Ei%k#F
BB A BRIEHEIEA.

DNSToSwitchMapping Et& _EH NetworkTopology , BFfERE— 1B RRMEMUERER | SRIE—GZE  AEE
RINBOBFHRLEIINAMELERES. BREsHsHGZE , —REZGSITAN , BHRREREA | hjamss
(M E{S8 ( RawScriptBasedMapping #117i5< CachedDNSToSwitchMapping EFER ), —MeiE2F AR ESEH

hadoop.configured.node.mapping §#5iEcE ( StaticMapping ),



ReplicationTargetChooser replicator;
ABFHERERESHEZFERR . I , BRSXMHRE , FEi%iFE—L DataNode , (EFAEIRRIFAIE | XBHREAFIFHEFKik
$F B8Rk, chooseTarget & ReplicationTargetChooser RREENFL , BEIZHERE— NetworkTopology %45t ,
itEH—4 DatanodeDescriptor #48 , iZ#H2i%ER) DataNode , FRY , IRFEHRERIENEURTIGRE (FicEHiNY
it DataXceiver LEEGRAIABANEINS ? ),

private HostsFileReader hostsReader;

RF 7 RERF/ A FEREE] NameNode BIHNERFIER,

private Daemon dnthread = null;
ZIE0W , iZEIERATFIEN DataNode EfY Decommission i#fi2, Hl4ll , EBHR@FIABIARIFEREES] NameNode R#

sa7lZ&R P ( HostsFileReader ), BB , iZTRRHA Decommission K , B LHMEERSBSHEIHREL R , SHE
RGHNE8HA Datanodelnfo.AdminStates. DECOMMISSIONED , iX&#HE2557T VA HDFS rhigiis,

private long maxFsObjects = 0; // maximum number of fs objects

ZREEAER INode R AE ( BEEIN dfs.max.objects , 0 J9FCERE )

private final GenerationStamp generationStamp = new GenerationStamp();

ES R TR

private int blockInvalidateLimit = FSConstants. BLOCK INVALIDATE CHUNK:

&i%tg DataNode HIFFEHERIEEH , EESRIRAEIEIRE. LL5iR , MRHE DataNode £5 250 4 Block FFEEMIER
MmiXPMSHE 100, PA—HEE 3 FHRSERIERER , EAREET 100 MHER , RE—FRE 50 1.

private long accessTimePrecision = 0;

AFEFISHAY access BAIRYRRE , BEEiR , NFEXMEENFRANXMEGE , FHIIBXHRAMCRT.

Hadoop iBXi3SF (=t)

HA)ZE koM NameNode java RIRZE | REWIMREGEEE , pTERHNED | AEGIRERO EEKG AR

TE.

BIEEENZIET , NameNode SLHI T2 ClientProtocol , DatanodeProtocol #1 NamenodeProtocol , 15 Blig{itesz=
i/ DataNode/M NameNode i5iA], HHF NameNode AU XKEB2 IHEEEZE FSNamesystem #sCH , 384 NameNode.java

RIRR B EFIRD T .

public FSNamesystem namesystem;

15l FSNamesystem XJ5%,


http://caibinbupt.javaeye.com/blog/298592

private Server server;

NameNode 3 RPC BR&Ze8sfl,

private Thread emptier;

WSEAEN s SEs 7 ESL AR

private int handlerCount = 2;
ERITEE19HT RPC HIIRSS SEAHRRINVIRSSSEIERANELIZ ( Server.Handle )18 ? iX/MNSEUEH T server RSB SEERAMNE
£RENEE |, INEESECH dfs.namenode.handler.count,

private boolean supportAppends = true;

BAHF append #1E , XINECESEN dfs.support.append,

private InetSocketAddress nameNodeAddress = null;

NameNode RUitHiE , €24F IP HAERNIRIfrim O,

TEA%EE NameNode NEaNEIE. main 75ARREFHIAL , ©=EHR createNameNode €& NameNode 3L,
createNameNode SifTas<SfT24L , WISRZ FORMAT B FINALIZE , ERXIMAYSAGRE | AIRFEMAISEL , KelE
NameNode X35, NameNode FItEiERREIEVER initialize , #0451t NameNode RIRLRZTE , BB RPC R5S8: , 404
{£ FSNamesystem , [3z/1 RPC JRSZESFIEIIILEEAR,

FSNamesystem RUtFIEREISVEAR initialize 757% , XA LEFKAIOITEN—HERRTE. JINEENLEREENE
FSImage , IRERFZNLLIRT | BEIZ N LIELEM HTTP [RSSe8. RFRRI—LSEZETR setConfigurationParameters 4
ey, Hh—2ER0TEtRm , mBEEA s HEEERDRY code 51K , HUIRIZEET , W1 getNamespaceDirs #]
getNamespaceEditsDirs, initialize X3RAYE close /5i% , REHR , FEREELE initialize FEENHIEIE.

XIRZF initialize 757% , NameNode 2= TXIRAY stop 5i% , FBTFVIRARTHIERREEEREER N,

NameNode B9 format #[ finalize #{F , &825cidi& FSNamesystem , AfSFIF FSNamesystem A9 FSImage 12HAIXTAI T
ESTRkEY. FRATEDHT FSImage java it , B4 T #E T IXEBHBII08E.

Hadoop iEtiEB R (=/\)

BEES , BITTLLES T NameNode ERYRAZM,


http://caibinbupt.javaeye.com/blog/299415

==FE[==
ClientProtocol
+getBlockLocations(in sre : Sring, inoffset : long, in length :long) : LocatedBlocks
+ereafe fin e Sring, in masked in client Name | Sring, in overwnite : boclean, inreplication : short, in HockSize :long)
+apend(in ¢ : Shing, inclientMame : Sring) : LocafedBlock
+sef Replication{in src : Sping, inveplication : shorf) : boolean
+sef Pernussionfin se : String, in permission)
+sef Owner fin e Rring, in wsername : Sring, in groypnane | Sring)
+abandonBlock in b : Block, in src - Sring, in holder : Sping)
+addBlock{in sre - Sring, in cliendName : Sring) : LocatedBlock
+eompletefin sre @ Sring, in cliendName : Sting) (bodlean
+reportBadBlocks(in Wocks : LocatedBlock[j)
+renane(in e : Sting, inds : Sring) bhodlean
+delefefin sre : Sring) boolean
+elefe(insre : Sring, i recwrsive Jbodlean) : bocdlean
+mkdirsfin se : Srng, in masked) boolean
+get Listing in sre : Snng) : FileSatus(]
+renewleasein clientMame : Sring)
+ept Sats() long [}
+gef Dif@ode Report (in fype - emumeration) | Dita@odelnfo [7
+get PreferredBloc kSize(in filename : String) : long
+sef Safelode(in action : emamerafion) : boolean
+refreshiodes ()
Hinalize Upgrack )
+distribufed Upgracde Progress fin acfion : exxameration) : UpgradeStatusRe port
+metasave (in alenane : Sing)
+get File Infofin e © Sing) : FileRafus
+get CortentSanmay (in path : Shing) : ConferdSimmmary
+set Quotafin path : Sring, inname pace Juota - long, in diskspace (uota :long)
Hypnelinge | Sring incliext: S
+sef Times(in sre : Sing, in mfime © long, inatime :long)

B5cHA%E NameNode ESLIRY ClientProtocol , EFUREILXMNEO |, BTLIXSBRINEATIRNE | $17/XAU4GE,

getBlockLocations FBFHEMIFRTIMNE , ERIMASEN : XEGR |, REE |, KE | REMEZ— LocatedBlocks X8
(WTE ) , BEGIEERE | KEIDFEFAILRENT 18T,

DatanodelD
-name : Shing
storazelD: String
-irfoPort : it
-ipe Part: it
+Datancde ID()

+zetH()
+set()

LocatedBlocks éf
HileLength: long

tarderCorstruction : boolean DatanodeInfo
Leapacity : long

T LdfsUsed : long
T 7 blecks yernainivg : long
-loc HastUpdate : lorg

LocatedBlock . LxceiverC ot : it
Loffset : long s Hocation : Stmg
Fcorrupt : boolean 0. rhostllane - Strig
LadnurS tate : ermaneration
1 Hlevel @ it
pavent

Block
thleckId : long

b ytes : log
1 Lzere raticef tamp : long

getBlockLocations E#£JAFH NameSystem fIEEJ5i%. NameSystem FIXIFRY T EB SR ER RN SHHITRE (A
REEKEEAT 0) , AEEREASSRNAE. % LocatedBlocks 553k src XIRzf% INode , ZA/GiE@id INode 9 getBlocks



7%, AILAZERIZ T S8 Block 513 |, tNEIREIAZS |, 8% INode <2374 , iIRE] null ; 405 Block FIFEKEH 0, LI=H
Block #¢E*3i&1R[EIRY LocatedBlocks,

9NER Block HEAAZ , WBIBKAREEINKE , A LUCXANXKIES AT Block #iH3¥ , 3JF8— block , #1T :
181d BlocksMap EAITRJLAFKEIETZETJL DataNode £ ( BlocksMap.numNodes 5i% ) ;

ITRESIZEERBEGEERENE DataNode Y2 H (81 NameSystem.countNodes 75;% ,
[E#%37518] CorruptReplicasMap FHIER ) ;

TTEIREGERAVELE ( CorruptReplicasMap.numCorruptReplicas /5i% , NiZAN_EEHIEAE

)
B FEAVTHE | FAEEEEIR OK RIEHEREE ;
M BlocksMap 5k HHFE OK BUEHEER RSN AY DatanodeDescriptor( Datanodelnfo BYA23S ) ;
BUEENIRZAY LocatedBlock,

IEEFIEANEERIAY LocatedBlock (SRS | (REARBEEIE LocatedBlocks X152, getBlockLocations LR E—MEHIA

%, iI5KET NameNode LIEREEBENIT .

create J5i% , 1Z AT EEHERN LOIEIHE (SIBRER mkdir) , EERNSHTVRSZ |, 8FXESE | TR, EFIHS |,
BERESCEENYE , BIAEFIR A/, NameNode B9 create iEIFH NameSystem fY startFile /5i% ( startFile EEISE]
clientMachine \NZ&F2/FEPTEIREN ) .

startFile /5&5 iR startFilelnternal pR(E , PABREA logSync , FFHES=REZIRIE.

startFileInternal MBiRSS T startFile , 4 appendFile {8 (Bid£% append X4 ) . AENRFHAE—HEE |, €15 -
LZeIRT , 4R src B2R1EMR , tR , F82Y , replication 22§, overwrite £%§ ( Xt append BIER¥IiT src IEMERFE
FESHE) . BAREREE | NSRS FSDirectory.getFileINode(sro)/BEIMSTE R HT GRS , FIREEAIEIHRE
ZX | XptEtH S5 AlreadyBeingCreatedException,

ANERSFTFRUEIRIE , £1BiT FSDirectory B addFile B R _ERIN— N BN EEERE R IN—KICR.

XJF append 24 , FUTHIEME—1N#THY INodeFileUnderConstruction HEREENT R , AREHASIERERNINI—%
0=,

B9 | BEE create SRIEMEEB R _E8JE— INodeFileUnderConstruction 33&H A THER B IT—5IC
=,



BAMESTT—T append I8 EASREIER LocatedBlock EL#E getBlockLocations ,BEREEREIFZEHI—IRN, appendFile
2 NameSystem BTN /57% |, EEScERLEITISH startFileInternal /55% ( BERERYBEEERINT —RKICR ) REE

e AETHIINUE INodeFile FIERAIERF— block , FiEid BlocksMap.getStoredBlock()/5%15%! BlockInfo , %A
[EB M BlocksMap #3%15F1BHY DatanodeDescriptor , HLEJLAEIE LocatedBlock 7, FEEEHY , WK% Block EFHE
WEFIAES ( UnderReplicatedBlocks ) /b, #BlRE,

MR NI EIEEE BRE— I HIEREXER , I4 append SiR[E| null , XEEFimFEZEFER addBlock , 347N
SRR,

Hadoop iESHEStHR (Zh)

public boolean setReplication(String src,
short replication

) throws IOException;

setReplication , IR&X/4 src BUBIAE replication |, JR[EEY boolean , £ FSNameSystem /1, JERGX

setReplicationlnternal , ZAIREHE.

setReplicationInternal F3EEAERMESET , SAE@T FSDirectory B9 setReplication , I EFHIRIAEL , FHIEEEHIE
AEL, TRIEFTIEEL , REMIFR/SHETEIR,

ENNEl BT AR updateNeededReplications A7 3KEX UnderReplicatedBlocks. update ZEERISEL FSNameSystem
IR T RERTE countNodes 1 getReplication , $REIIMAENE (XTI DEREEMREE ) .

proccessOverReplicatedBlock FIFE/VEIAEL , BHEANEEER !

Problems Jawvadoc Declaration Search Console :*' Call Hierarchy 2

Members calling ’proccessOverReplicatedBlock(Block, short, DatanodeDescriptor, DatanodeDescriptor)’ - in workspace

= @ proccessOverReplicatedBlock(Block, short, DatanodeDescriptor, DatanodeDescriptor) — org. apache. hadoop. hdfs. server. namenode. FSNamesystem
+ & addStoredBlock (Block, DatanodeDescriptor, DatanodeDescriptor) - org. apache.hadoop. hdfs. server. namenode. FSNamesystem
+- B processMisReplicatedBlocks() - org.apache.hadoop. hdfs. server. namenode. FSNamesystem
+- B setReplicationInternal (String, short) - org. apache. hadoop. hdfs. server. namenode. FSNamesystem

FESHA block , BIA#L , Btx DataNode , j& DataNode ( FBFMF& ) . proccessOverReplicatedBlock B4k block
FrERY , &-F3E Decommission JR&HEY DataNode FUER , AFEEAR chooseExcessReplicates, chooseExcessReplicates
BT

ZHERAIE |, ¥+ DatanodeDescriptor #7548 ;
% DataNode D AMNES | DBI2—IWIZEE & — A EAYEEHERAVFORIRAEY ;

SR LABRAIEHESR (IfF2 : /R DataNode , @—/\WIZELERY , RIRAY) | IBENZ

recentInvalidateSets /1,


http://caibinbupt.javaeye.com/blog/300045

public void setPermission(String src, FsPermission permission

) throws IOException;

setPermission , BFIREXHANHIANIR, IEERHER , BSOERSETUR , SASER FSDirectory.setPermission {&5344
AR,

public void setOwner(String src, String username, String groupname

) throws IOException;
public void setTimes(String src, long mtime, long atime) throws IOException;

public void setQuota(String path, long namespaceQuota, long diskspaceQuota)

throws [OException;

setOwner , BRI EFNSELE | setTimes |, iIRESUFAVIHIRIATEIFEXETIE] , setQuota, g ER KRNI BIPREFIZ
IEJERE , 0 setPermission Z&{LL , J&H FSDirectory FUXIAI /5% |, [EER,

public boolean setSafeMode(FSConstants.SafeModeAction action) throws IOException;

RIEHNEZNET NameNode NZ 2R, , EFimEE _EEAVSGE  ATLALE NameNode A ( SAFEMODE_ENTER ) /
JEH ( SAFEMODE_LEAVE ) 2185 &1 ( SAFEMODE_GET ) 387, FSNamesystem f setSafeMode &N S |
SFHANLZERANEK , MREFUEAGTLLEN | BPALIE— SafeModelnfo X35 ( BIEANX M ISRB 5 FEEAT
BIEERYAB SafeModelnfo , EA<BNEL , EA threshold=1.5f ) , RITEERFH AL LER. BHLLE{REE ,
5 safeMode =S AT LARL,

public FileStatus[] getListing(String src) throws IOException;

DHr5E set*LAS |, FA13RAE get*. getlisting XIMF UNIX RFRY Is 5% |, IREIER FileStatus 274H , FileStatus BYZEELN
T, BESSSHTXHRIFERER X/, EEFS, HL , XEEEEEFE INode* g |, FIIAFEEXEERRE!
FileStatus 95t OK Mii, FSNamesystem F[] FSDirectory hEBERIZ 5% , BEIFT&HIS1E FSDirectory B, getListing A<
w=E5HE,

FileStatus

-length : Path
-isdir : boolean
-block _replication : short -permission
-blocksize : long @ F'sPermission()
-modification_time : long Fget*()
-access_time : long I l Fset*()

+applyUMask(in umask : FsPermission) : FsPermission

FsPermission

-owner : String
-group ; String




public long[] getStats() throws IOException;
getStatus BRIRIRMNHRFRIER  UNIX R ap< /9 du , ERISEILEREE , FrERYEREEFIMIE FSNamesystem XI5 E,

public Datanodelnfo[] getDatanodeReport(FSConstants.DatanodeReportType type)

throws IOException;

getDatanodeReport JXENZA] DataNode BYIAZ AIEERVIEINA DatanodeReportType.ALL, IVEFIDEAD, FSNamesystem
AR5 EER getDatanodelistForReport , 1&1d HostsFileReader IEERXIM(SE.

public long getPreferredBlockSize(String filename) throws IOException;
getPreferredBlockSize , iX[E] INodeFile.preferredBlockSize , #HERA/N,

public FileStatus getFileInfo(String src) throws IOException;
0 getlisting 8Ll , BT,

public ContentSummary getContentSummary(String path) throws IOException;

BESHRI—EER A

ContentSummary

+length() : long

+fileCount() : long
+directoryCount() : long
+quota() : long
+spaceConsumed() : long
+spaccQuota() : long

public void metaSave(String filename) throws IOException;

XMERESR , BIERSH metadata Eit/iRINIZFEES4 £ ( NameNode FRIEERISUERSE ) .

Hadoop iFLESH (=5 )

M FERETS T BIIFEIEIEE L, BIEmEf25 1Y getBlockLocations ,create ,append ,setReplication ,setPermission

#0 setOwner , & NREAERELRIFITICFI AR EERAVRE.

public void abandonBlock(Block b, String src, String holder

) throws IOException;


http://caibinbupt.javaeye.com/blog/300621

abandonBlock BTFHEFHF—IEUER., EBEAIXERFETHIRE "HE" BIF , HDFS HIHGFEIERRVRR , 20 NEF7.
SR FimEd EAERFE (W FEENER addBlock 73i% ) KX LocatedBlock f5 , ATLAFTFFEI—™ block YR , EHFM
DataNode H$5%! NameNode KIUX/MER , TEB—ERATE ( NameNode {<At{EUYZEI DataNode (OEk ) |, ¥TFFEIHIRAT
BEHH$E | IXATEFimATLAA NameNode 5K EGFXMNMEUER,

success = createBlockOutputStreaw(nodes, clientNawe, false);

if (!success) {
LOG.info ("Abandoning block " + block):
namenode . abandonBlock (block, sro, clientNawe)

{{ Connection failed. Let's wait a little bit and retry
retry = true;
try 4 v

Problems Javadoc Declaration| Search Console s° Call Hierarchy 52

Members calling *abandonBlock (Block, String, String)’ - in workspace
= @& abandonBlock (Block, String, String) - org. apache.hadoop. hdfs. server. namenode. FSNamesystem
- ® abandonBlock (Block, String, String) — org.apache. hadoop. hdfs. server. namenode. NameNode
=~ @ nextBlockOutputStream(String) — org. apache. hadoop. hdfs. DFSClient. DFSOutputStream
=~ @® run() - org.apache. hadoop. hdfs.DFSClient. DFSOutputStream. DataStreamer
¥ @ main(String[]) - org.apache. hadoop. fs. Trash
#- @ testAbandonBlock() - org.apache. hadoop. hdfs. TestibandonBlock

abandonBlock FSEEARRE SR , BRERLY (A checklLease 73i%. block JIMAISHFTE , IHLTHIERE |
AREETE ) | KRB E , A FSDirectory BY removeBlock , M
INodeFileUnderConstruction/BlocksMap/CorruptReplicasMap =& block , 2251812 logOpenFile()iERZ{E

(logOpenFile E258EH ) .

public LocatedBlock addBlock(String src, String clientName) throws IOException;

5 HDFS B9 4RY , AIREIBRIRH SR . ZFims) LUBIT addBlock SUEEFTAIEEHER, ERa96JF=T{EH FSNamesystem B9
getAdditionalBlock 75i%5eRk , SAEKHME—BIGE ( RERXEREI , R/ FETIAMRE , 1849 , HiEREIANE , (RiIE
DataNode B2 HRHUEHRIRZ ) , AGEEIT ReplicationTargetChooser , iEZE4IBR ( R BIrHAZEIAE , X2
—EE) | AT SELEEEER T, allocateBlock BIE—1NRY Block 335 , #AfS¥ER addBlock , 16ES#SEEGE
HH0ZE BlocksMap XF5#0x3MAY INodeFile X35+, allocateBlock iR[ElfS , getAdditionalBlock A 4E B FI—LbTEEHC
FIER | RERE—HTHIERY LocatedBlock,

public boolean complete(String src, String clientName) throws IOException;

HEFiRSeXIEIRRINEER(ERE | AR complete STRAEIRIE. 7514 complete WIFRIR[EIZ false , BFA , B inms B4R &L
HF complete /7i%.

FSNamesystem BI[E /5iEEH completeFilelnternal , B :
WEE ;
SREN src X3RzAY INode ;

90%R INode F7E , HEATHIENRE | SREEUER |



ANERSRENEIEIIREIT IR[EIZEER CompleteFileStatus.OPERATION_FAILED FSNamesystem

HY complete 2R EIRE] ;
QNER RS 5eRiHY DataNode AR StE/ \YBIALL , iR[E] STILL WAITING ;
&M finalizeINodeFileUnderConstruction ;
1R[E]pkIH COMPLETE_SUCCESS
Hrh , 3 finalizeINodeFileUnderConstruction FICEREIE
RRIHELY ;
BXIhzAY INodeFileUnderConstruction XJ5R4&#52 9 INodeFile X5 , F7E FSDirectory #17
i
&8 FSDirectory.closeFile X734 , HFSEHE logCloseFile(path, file),
RERIAZ , WREIAZVNTF INodeFile FRIBEFREL . BBAFINEURRETHES.
FATRTLAER , complete —PNUHERIRE MY | FEBRIRSHKIR.
public void reportBadBlocks(LocatedBlock[] blocks) throws IOException;

1A reportBadBlocks BUittSLVERZZ |, ZZFimnleeERE , DataNode EtEnIEEERE.

Problems Javadoc Declaration| Search Console ::*“ Call Hierarchy 2

Members calling ’reportBadBlocks(LocatedBlock[]})’ - in workspace
= @ reportBadBlocks(LocatedBlock[]) - org.apache. hadoop. hdfs. server. namenode. NameNode
+- @ handleScanFailure(Block) - org.apache.hadoop. hdfs. server. datanode. DataBlockScanner

+-® reportBadBlocks(LocatedBlock([]) - org.apache. hadoop. hdfs.DFSClient
+- @ verifyChunks(byte[], int, int, byte[], int) - org.apache. hadoop. hdfs. server. datanode. BlockReceiver

BT HRAIENEE | reportBadBlocks 1EERGLMIE |, VA FSNamesystem B markBlockAsCorrupt 7532,
markBlockAsCorrupt 75iAFEMRMSEL , blk (#dEHR ) 70 dn ( F7ERY DataNode (52 ) . MMRAFERIBIANEATEK ,

B E3EAR invalidateBlock 734,

753% invalidateBlock REE , TEIE=ASRIMELLS , 5cV@F addTolnvalidates /53%&1E

FSNamesystem.recentInvalidateSets iZI0—IR , A& removeStoredBlock /77,

removeStoredBlock #Z N5 AR , ESHT !

M BlocksMap #ffif&ic= removeNode(block, node) ;



WMRBFIRFZHEBEEMEIA , A decrementSafeBlockCount ( AJgefY AR LSRR 281 )

#0 updateNeededReplications ( BRFTAIEEfZ/ER block EFIEE , Hlan , MERFZHZESH 1 MNEUER |, BFAEHT
f5, EEBEH 2 M EEER) ;

MNEREBIRFPE S RETEREEMIBE (£ excessReplicateMap &) , BRATSIEXIRICS ;

flERTE CorruptReplicasMap FRIIER ( AT8ER ) .

Problems Javadoc Declaration Search Console .,3° Call Hierarchy ¢

Members calling *removeStoredBlock (Block, DatanodeDescriptor)’ - in workspace

= & removeStoredBlock (Block, DatanodeDescriptor} — org.apache.hadoop. hdfs. server. namenode. FSNamesystem
+- @ inwvalidateBlock (Block, DatanodeInfo) - org.apache.hadoop. hdfs. server. namenode. FSNamesystem
+- @ processReport (DatanodeID, BlockListisLongs) — org.apache. hadoop. hdfs. server. namenode. FSNamesystem
+- @ removeDatanode(DatanodeDescriptor) - org.apache. hadoop. hdfs. server. namenode. FSNamesystem

removeStoredBlock Lt RI5 K 724 FIE(E . 84F BlocksMap , excessReplicateMap #1 CorruptReplicasMap,

FA1J[E12) markBlockAsCorrupt , MIRAFHBIREIAEUNTEK |, BBARER | FAIRENEIRERAITES]. BBIENE
EHANNE] CorruptReplicasMap & , AF1EF updateNeededReplications , IRFTEHIEE.

markBlockAsCorrupt IXPNMNRIEREZYT |, BIIEEENEE :



markBlockAsCorrupt

@nnnode[km‘ipwr node = get[).mmodddD
A/

'blocksMap.contains (blk, node)

(\udcl ile inode = blucks.\iup.grl].\odclﬁbl@

@

node == null

>| throw Exception

C \/ x countNodes (blk) .liveReplicas()>inode.getReplication|)
corruptReplicas,addToCormptReplicasMap(bik, nm’k‘):j\
P e
invalidateBlock

countNodes (blk) .
liveReplicas () <=1

@ulcdeanrp]icmiunbib]k‘ -1, OD

>{ throw Exception
check SafeMode and

DatanodeDescriptor node !H null

! I
| addToInvalidates |
| .
| recentInvalidateSets.get :
| {n.getStoragelID())=null |
| I
| V |
: create invalidateSet and put it to recentinvalidateSets )|
|
l [ |
| invalidateSet add(b) :
! |
| I
! I

r
removeStoredBlock

!blocksMap. removeNode (block, node)

blocksMap.getINode (block) f=null

decrementSafeBlockCount

updateNeededReplications

xce  locks.size(
Gccsschl icateMap.remove(node. gctStnrugcll’ND

—%rmtkcphum\.mmwck romCorruptReplicasMap(block, nndg

r

Hadoop FLEBR (=—)

TEEMERNERNGE.

public boolean rename(String src, String dst) throws IOException;

B4R, A FSNamesystem Y renameTo , FEHYE renameTolnternal , &2ZiEH FSDirectory AJ renameTo 5% ,
WNERELTH , EFFELIAISERE , WF

changelease(src, dst, dinfo);

public boolean delete(String src) throws IOException;

public boolean delete(String src, boolean recursive) throws IOException;

F—NEBRERAIA  ERBANGE.

R&(FF deletelnternal , i%/5;%&A FSDirectory.delete(),
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public boolean mkdirs(String src, FsPermission masked) throws IOException;
Et—x5eELAS |, YA FSDirectory.mkdirs(),
public FileStatus[] getListing(String src) throws IOException;

BIEFAIEETIE T,

THEREENARGEFEENGE.
public void renewLease(String clientName) throws IOException;
VAT —T leaseManager.renewlLease(holder) , i'REEMNSEBERM , B,

public void refreshNodes() throws IOException;

BEAIEIEStHY NameNode B4 DataNode 7E4:%ZF0 DataNode E&FIEKIS |, X MépSaILALE NameNode M
FMEXFNIE, 298 , IRIERIGS DataNode BYIRZS , —H£H 4 #iER , HEE 3 fHEE(EK,

SHFNTIEREST AL , EEE FE DataNode S4IZIE kY DataNode , EEiFF updateNeededReplications 75
% (AIEEAIESTCITXNGET ) .

NFMNBELI AT ER DataNode , REENET— TR,
public void finalizeUpgrade() throws IOException;

finalize — MR |, IAEFmEBERAFPNIRLAS | A FSImage finalizeUpgrade().
public void fsync(String src, String client) throws IOException;

B EREAN. EEHEZSEE | VA FSDirectory B persistBlocks |, 3&3HRIRISEED logOpenFile(path, file)
5HE,

Hadoop BXBBBHR (=2)

}&7E ClientProtocol , # Tk & DatanodeProtocol &%, O :

BT
DatanodeProtocol

isterfin registration - DatanodeRegistration) : DatanodeRegisiration
b yene t’H aribet u/u wistration : LJ atanodeRegistration, in capacity : long, in dfsUsed : long. in remaining : long. in xmitsInProgress : int, in xceiverCount : int) : DatanodeCommand
e Cl xn;nmmf
: Datano IR(m tration, in blocks Bm'»'.[ in delfings : String(])
H'u.’."rll /]u anodeRegistration, in ervorCode ! ing, in msg ! String) : Namespacelnfo

+versionRequest()
+processUpgradeCommand(in comm (/ mradeCommand) : UpgradeCommanc
i k L acated) {7

ationfin II k! Block, in newgenerationsiamp : long, in newlength © long, in closeFile ! boolean, in deleteblock | boolean, in newtargets : DatanodelDf]}
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public DatanodeRegistration register(DatanodeRegistration nodeReg

) throws IOException

FAF DataNode [a NameNode ZFi2, #AfliaHESEER= DatanodeRegistration , S8EUNTF :

DatanodelD

-name : String
-storagelD : String
-ifolort : int
-ipcPort : int
+DatanodelD()
+~get¥()

+s5¢t®()

T

DatanodeRegistration

Storagelnfo
DatanodeRegistration() -storagelnfo
sctInfoPort() ‘ ~layoutVersion : int
sctlpcPort() ‘—“namespacelL) L int
setStoragelnfof) 1 1 —¢Time : long
setName()
getVersion()

cetRegistrationID()

BIENY1E DataNode fUBHE , FAi1ELE T T DataNode BUEANSFE | FA15KE NameNode U2, TEEFELSE !
¥E1% DataNode 258EAE] NameNode ;

EBNE , BFnakaY DatanodelD ;

M datanodeMap ( {#7F7 StoragelD a DatanodeDescriptor fIBRST , FBF{HIE DataNode
{EEFEAY Storage B9—&4 ) BRIXIMAY DatanodeDescriptor , 79 nodeS ;

M Host2NodesMap ( #1422 DatanodeDescriptor #ZBAIMLST ) Hh3KEY

DatanodeDescriptor , /5 nodeN ;

#NER nodeN!=null [EAT nodeS!=nodeN ( [SEIZHZRIPZE DataNode H{FFHY Storage

REZMW) | BBARKAIBESRAERSPMER nodeN ( removeDatanode , FEBITIE ) , #E Host2NodesMap =
f& nodeN ;
YNER nodeS 777£ , REAREISEEMT , W

1. EHMRIRFN ({R1F1E NetworkTopology ) , B5c7E NetworkTopology #flii& nodeS , AFER#HT nodeS HIE

XSE. , A resolveNetworkLocation , %15 nodeS FUUE , FHMFrINZEI NetworkTopology £ ;

2. BEFOBMSE (register tB210E ) ;



gN5R nodeS AFE , RIBXZ— 1 #iEAMAY DataNode , HiAT

1. WMRFMSERY storagelD AT , KIAXE—N2HHI DataNode , 55 storagelD ;
2. £z DatanodeDescriptor , iEFH resolveNetworkLocation , 3X5{EER ;

3. 1A unprotectedAddDatanode ( [GESHT ) imIIT A ;

4, 075 =% NetworkTopology /1 ;

5. AINRIOEkEEE P,
LFERNSRE | I HEEE TR HT . removeDatanode RUFRIZANT :
FEIRFAVIAZ , 84F capacityTotal , capacityUsed , capacityRemaining #1 totalLoad ;
MOBEEEHBR T R |, FARC TR isAlive B false ;

M BlocksMap FipgiX NS ERIRFE block , BT (=& ) 917289 removeStoredBlock
%

&M unprotectedAddDatanode ;
M NetworkTopology HflixT RIER.
unprotectedAddDatanode Rf&8 , BREE#FT 7 Host2NodesMap RIS,

Hadoop FEBH (==

TEXE—MAFRI :

public DatanodeCommand sendHeartbeat(DatanodeRegistration nodeReg,
long capacity,
long dfsUsed,
long remaining,
int xmitsInProgress,

int xceiverCount) throws IOException

DataNode &1%XZ%|] NameNode FIOEHMER. AORIASEIL , B KEIANBIEZE DatanodeRegistration , NEHER,

DatanodeCommand 7. DatanodeCommand ZEEWTF :
BIEE DataNode Y , B4951m2 T DatanodeCommand X3#Fa5%

DNA_TRANSFER : ¥ EEHRZE|E M DataNode
DNA_INVALIDATE : HpsEuE R
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DNA SHUTDOWN : 5<% DataNode
DNA_REGISTER : DataNode E#iFf
DNA_FINALIZE : 1R3ZF%
DNA_RECOVERBLOCK : Wk SEURER

DatanodelD

Fname : String
kstoragelD : String
FinfoPort ; int
FipcPort : int
+Datanodel DY)
Hget*()
DaranodeCommand Hset*()

-action : int ﬁk

Q Datanodelnfo
-capacity : long
-dfsUsed : long
-remaining : long
DatanodeCommand.Register DatanodeCommand.Finalize BlockCommand ~targets  |-lastUpdate : long

& -xceiverCount © int

-location : Stri
location : String

I *  |hostName : String
. -adminState © enumeration
1 -blocks -level ©int
-purent
Block
-blockld : long

-numBytes : long
-eenerationStamp : long

B7 _EExXEsER |, F{i153E FSNamesystem.handleHeartbeat FISMEITE :

A getDatanode 5iEFXIMAY DatanodeDescriptor , {R{FF & nodeinfo ( AT8E/S null )
 G05RPAE NameNode Fig5RAY StoragelD FliEKA9A—#E ,ix[E] DatanodeCommand.REGISTER it DataNode
MFER

MREMLETHREEXT ( B2 isDecommissioned ) |, fiFE

DisallowedDatanodeException,

nodeinfo EFafZFEMERTAERIER , 1R[E] DatanodeCommand.REGISTER , 1.t DataNode
MEFETER,

EFHRFAVIRS , BFE capacityTotal , capacityUsed , capacityRemaining #[] totalLoad ;

BT HRRINFESIRE BRI S ETER/ 5 NEEREIE M DataNode/MHPRETER/Frkan<
(Aig) . —XRRERBEE—FwS R EERTIF.

TES N ERIE < 2ATEIERY,

E5t/2 DNA_RECOVERBLOCK ( fRE£dEHR ) , BBRMIFERATRE | BITFEZE[EZXITIE DataNode ERI—ELINEE | T )E

JEEMERE.



XJF DNA_TRANSFER ( #EN#iERE|E{ DataNode ) , M DatanodeDescriptor.replicateBlocks AEXHH/RRJEEZAIINE |,
5%l BlockCommand &1, 7 DataNode &, #3<$H transferBlocks H14T , BIEEAIIEE D HTTML,

lpREIELL DNA_INVALIDATE B4R & , M DatanodeDescriptor.invalidateBlocks SF¥kEVRATEELZHIINE |, HZE|
BlockCommand & , DataNode FI&0{E , FAi1tEotmd,

%

Ffi1ki116 DNA_RECOVERBLOCK ( 1xES%dELR ) , 7£171€ DataNode BIHREF |, FA B H XN S EARTH4RY |, &
BB DataNode FRISMERIE , BFFOHTomX NnEaIEHE T, DNA_RECOVERBLOCK #dp<iEid
DatanodeDescriptor.getLeaseRecoveryCommand 3XEX , SREGIFZ/REE |, & DatanodeDescriptor X35 pAS!
recoverBlocks FIFFERABEE , HI\ BlockCommand By Block &1 , 1% & BlockCommand 753 DNA_RECOVERBLOCK , &
OK 7T,

RKER  XTIENEREART AR, FNREIBERESEXMAFIINRA , ERXAET

Problems | Jawvadoc Declaration Search|Console :*" Call Hierarc hy &2

L L

Members calling " addBlockToBeRecovered(Block, DatanodeDescriptor([])” - in workspace
= a addBlockToBeRecovered(Block, DatanodeDescriptor[]) — org. apache.hadoop. hdfs. server. namenode. DatanodeDescriptor
- & assignPrimaryDatanode() - org.apache. hadoop. hdfs. server. namenode. INodeFileUnderConstruction
= & internalReleaselease(Lease, String) - org.apache. hadoop. hdfs. server. namenode. FSNamesystem
# @ run() - org.apache.hadoop. hdfs. server. namenode. LeaseManager. Monitor
=l B startFileInternal (String, PermissionStatus, String, String, boolean, boolean, short, long) - org.apache. hadoop. hdfs. server.n:z
+ & appendFile(String, String, String) - org. apache.hadoop. hdfs. server. namenode. FSNamesysten
+- & startFile(String, PermissionStatus, String, String, boolean, short, long) - org.apache. hadoop. hdfs. server. namenode. FSNames

FBLBEMAMEITESE , —PMEFRAEGERT (1 98 ) |, 5— 1 26EEN (18T ) . WRBELIEERT |, AlaFisitk
internalReleaselease /53% , 40 :

void internalReleaselLease(Lease lease, String src) throws IOException
%73 5507 -
10 & src XJWAY INodeFile , tIRAFE , FEFEERTS | IRE ;

MHRETFAIEIRT , T4 B15 DataNode 9% , MEIRBEFER |, W finalize 1z3 4 (1zd
#Z1£ completeFilelnternal FEZHICIY , FHAEIIEFHRE ) , FiRE] ;

MHETHIERT |, M4 Btx DataNode A% , HuEHIAEE , WERE— M EUBRZHEY
DataNode HirEXH ( #£ BlocksMap ) , AFIREANHINERIE TR DataNode ;



A3 INodeFileUnderConstruction.assignPrimaryDatanode , 1Zzi3f2&HhiE— 1NBRIIAEE
A9 DataNode , {FABANET = , FiE<block , block BHtx DataNode 2428 > iNE!ji% DataNode B9 recoverBlocks

AN ;
EFEL.,

HDH 7 FELUEGERTRYER F NameNode &4FBLUWERNTRE. DataNode FIWEIX MGG | BEBII— 1R |
1Z2F2 88 Block JEH recoverBlock 75i% : recoverBlock(blocksli], false, targets]i], true),

private LocatedBlock recoverBlock(Block block, boolean keepLength,

DatanodelD[] datanodeids, boolean closeFile) throws IOException

BRIREHASER , BESXIRS  ATE (LR LEEA | IREREERTRIE

LocatedBlock recoverBlock (Block block, boolean keepLength,
DatanodeID[] datanocdeids, boolean closeFile)

Block in
ocngoingRecovery

Ggoingl{mnw!,\'.puubl\'\"x. hl\'v‘;}D

4

Gt syncList, minlength clc>
@wkMrruDanulnﬁ,- info = datanode. getBlockMetaDatalnfol NUL'@

info != null &&
info.getGenerationStamp() >= block' s
if (keeplength)
info.getNumBytes () ==
info.getNumBytes () < minlength block.getNumBytes ()

\V Gml Ast.add(new BlockRecord(... )
Gnlcnglh - inl'u,gcr\'umBylmD

|
| |
| |
| |
| |
| |
| |
| Gncl_)s!_udd(ncw BlockRecord... ) |
| |
| |
| |
| |
| |
| |

“,‘ throw [OException ’

if (!keepLength)

Gnck.&clNun'nB)-‘.cr-( minlength)

{"mum syncBlock({block, .4.Hmlly: ongoingRecovery. remove| HucD

B FIRTHFAY Block 2&7E ongoingRecovery F | WIR7ZEE , IR[A] , 77 , I0Z ongoingRecovery |,

B TRENMEN EENEP D REIMK FR IRKEIFRANMEAIFFS ) XIE— DataNode FREX Block B BlockMetaDatalnfo
( TEXESSH) | XEEREAZI DataNode (@509 0 EAY75% getBlockMetaDatalnfo, AR BREEAEILEER
F K (BEHE/ N ) | HPeEE TR R,

RIESE , EFEUERER | RETAA syncBlock FiR[E] syncBlock 47=fY LocatedBlock,



FEAX—E , IFRIIXNBABEECKRR , FLEE Block BH<E , EFff /iRERMIT BENRIVMKEE , HEZIEEFHY
TSI , SAEVER syncBlock BT,

getBlockMetaDatalnfo FBF3KEX Block AY BlockMetaDatalnfo , £1F Block BY generationStamp , &E1REEHYE] , EISE
RSO EHIERIFITER , NREE , SHEERE.

syncBlock BXUNF :

private LocatedBlock syncBlock(Block block, List<BlockRecord> synclList,

boolean closeFile)
ERIRER
SNER synclist A% , @d commitBlockSynchronization @ NameNode 1235XRIRE ;

synclist ~AZ , BBAST NameNode BRiE—NHY Stamp |, FRE LESZEIRKE | 45—
NITHIEUESRER newblock ;

XJFi&—" synclList /99 DataNode , HAAE]1_LEAY updateBlock , EFEE ; EFFEEU
BiRE OK , iBF 3k ;

WNEREFT 7{SERY DataNode A<= , A commitBlockSynchronization #23X/RIKE ; F
4% LocatedBlock ;

WNEREFAY DataNode AT , HIFRE,
@i syncBlock , FREEERER DataNode Y Block {SE &R,
DataNode £/ updateBlock 5i&FAIBIEIBENA T . AB DT,
T EFKA{1£E NameNode By commitBlockSynchronization 75i% , BE LEAIESEFATRZEGERIKE -

public void commitBlockSynchronization(Block block,
long newgenerationstamp, long newlength,
boolean closeFile, boolean deleteblock, DatanodelD[] newtargets

)

28052 block #3ER ;newgenerationstamp FTHIATEIEL ;newlength F<E ;closeFile ,2&XAS4 ,deleteblock ,
ARSI ; newtargets , FTHIETRTIZER.

TFEBFRTER |, MASHOEIE
commitBlockSynchronization(block, O, O, closeFile, true, DatanodelD.EMPTY ARRAY);

commitBlockSynchronization(block, newblock.getGenerationStamp(), newblock.getNumBytes(), closeFile, false,



nlist);
WISEY
SEEE |
SRENRI M AT |, 1879 pendingFile ;
BlocksMap HFHili&ERNEE ;
9NER deleteblock /3 true , M pendingFile ffif& Block i3 ;
AN, EF Block BYER. ;
MRAKAN |, BBLAEHSREFEH , IRE ;
KIASFRYE | JEA finalizeINodeFileUnderConstruction,

RV EZY , MY T NameNode #1 DataNode [BIfYE(S , MBIAFEXTF DataNode #1 DataNode [BIRYE(S
( DataNode [BfYBEEFASIFXMANGE , (TE ) . BFENEE DFSClient B9BHE , F(IESBRIEERSWTERITHEE |, LIKEN
SENIELRE,

SotE>>
InterDatanodeProtocol
+eetBlockMetaDatalnfofin block @ Block) : BlockMetaDatalnfo
+updateBlock(in oldblock : Block, in newblock - Block. in finalize : boolean)

Hadoop iBXE83% R (=M )

245Nt NameNode SCIRGIZ O HT.

public DatanodeCommand blockReport(DatanodeRegistration nodeReg,

long([] blocks) throws IOException

DataNode [@] NameNode fREEHRBHIFIBEEIER | HE , 24 blocks B8 T#HEMLIGEERIER.
FSNamesystem.processReport &bEXMNMERK, —HELLG . A DatanodeDescriptor B9 reportDiff , 1§ L HRAVEUER

PH=4H , PBIE :
ks - HEBER ;
SO : BlocksMap #rE#ESR , (BEFIAY DatanodeDescriptor EiRBEXRMEE. ;
{£7C34 : BlocksMap FiREHEIETER,

STFHIFRAYEEESE | V8 removeStoredBlock |, XA LA TRIE S5 it b,


http://caibinbupt.javaeye.com/blog/305362

ST EEINNIEGELR |, B addStoredBlock /57% |, AMERZANT :
M BlocksMap SREER{ERNHSE , ic/9 storedBlock ; SNRAZ , iRME ;
185% block # DatanodeDescriptor BYXZ ;

HIBEHERICRARE— (BIX T EREEAEN ) ¢

=

SNERIMBEHERIKE S 0, BFr/9_EiRAY block AYE ;
2. WNRIMBELIERISELLHET E3RAVIS | invalidateBlock ( BIEIZ T |, BERN—1NEE ) HElgdER ;

3. NRIBEHERKELLHT LRAY)N | BBASMIBRATEZRVEUER (E2EIT invalidateBlock ) , FEHT
BlocksMap SFEUERRIAIMER. |

4, IRFREFETZEFHER
RIEEAESIERFEESHIRELB N BREIALL ;
MR TN SH AT ER TS | IRE ;
IR SRIRIANERS AR BRI AN EA—ERIBNR
ERISFBEIFEATRIORE IR | FHaMERrCH TR SRR,

RS NIEENE



synchronized Block addStoredBlock (Block block,
DatanodeDescriptor node,

DatanodeDescriptor delNodeHint)
@acklnfo storedBlock = hlucksan.getSmmdBlm'k[hlnu@

storedBlock == null || storedBlock.getINode() == null

Goolcan added = node.addBlock( smn:dmoch

block != storedBlock

<O

block.getNumBytes() > 0

Grsizc = slur«lBluck.gelNumBylcs(D

cursize 0
\GoredBlock.se(.\'umByleﬁ block. geINmnB,\des(D

TR,

<O=0O<

chrsige != block.getNumBytes ()

cursize » block.getNumBytes ()

@1 numNaodes, count, nndcsD 6\,3“ dateBlock(black n“kD
N4

Gﬂdulimudc ol block) | add datanode != node to nodcs[]D
A4

GvalidancBlmk{ block. nodcs[D
W

G{uredBlock = blocksMap. getSluredBlock(hludD

OO

GlomdBluuk.xlenB_\‘lrs(bluukgchumBylc.s{ )D

A4
%deated space consumed if rcquircD/\

block = storedBlock

int curReplicaDelta =

( A } - if (added)
curReplicaDelta = | <
%@m’ out containingNodes that are marked for decummisai@

if (fileINode.isUnderConstruction())
if(isInsafeMode())

handlc underReplication/ov chcphmnrD

i€ ((corruptReplicasCcunt > 0) &&
é (numLiveReplicas >= fileReplication))

G\ahd ate(. nmlptchllwth(xl\]/ >{ return block

XIFHrc OfETAEEER | 18R addTolnvalidates 5% , {REERAIGE , EiENEI FSNamesystem AUpL RS

recentlnvalidateSets &1,

public void blockReceived(DatanodeRegistration registration,
Block blocks(],
String[] delHints)



DataNode AJLAEd blockReceived , [ NameNode IR EERITIEZZIRIEUELR |, RRTLE HUNREUEREIARETKNZHT |, aTLA
fiFcEHERAITI = ( 28 delHints ) , 7£ DataNode /|, X/ MEEE &I /5% notifyNamenodeReceivedBlock , i12FZIXS

RrRI%IZRAR,

Problems Jawvadoc Declaration Search ConsoleiﬁGCall Hierarchy &2
Members calling 'notifyNamenodeReceivedBlock (Block, String)’ - in workspace
= ¢ notifyNamenodeReceivedBlock(Block, String) - org.apache.hadoop. hdfs. server. datanode. Datallode
& lastDatalodeRun() - org. apache. hadoop. hdfs. server. datanode. ElockReceiver. PacketResponder
- @ replaceBlock (DatalnputStream) — org.apache. hadoop. hdfs. server. datanode. Data¥ceiver
run() — org.apache. hadoop. hdfs. server. datanode. BlockReceiver. PacketResponder
updateBlock (Block, Block, boolean) - org.apache. hadoop. hdfs. server. datanode. Dat allode

+
&
+
+ writeBlock (DataInputStream) — org.apache. hadoop. hdfs. server. datanode. DataXceiver

E ® @

NameNode FRISMERESZ: , WaASEATAELNS | AELESHTH addStoredBlock 5%, AEE
PendingReplicationBlocks X35 hiflpRERAY block,

public void errorReport(DatanodeRegistration registration,
int errorCode,

String msQ)

[[] NameNode #ze5 DataNode FR—1MEIR , IREIRERLES | 2fRiZ DataNode , EEBERREEEMICRIKE—

FHEER.
public Namespacelnfo versionRequest() throws IOException;

M NameNode E3REX Namespacelnfo , 1z{5E AT #3i& DataNode _tAJ DataStorage,

Storagelnfo

HayoutVersion : mt
Inamespace(D - int
t¢Time : long

T

4
Namespacelnfo

-buildVersion : String
-distnibutedUpgradeVersion - int

UpgradeCommand processUpgradeCommand(UpgradeCommand comm) throws IOException;

FefiIAT1L.

public void reportBadBlocks(LocatedBlock[] blocks) throws IOException



IREEIRAVEEER. NameNode 2B AR FSNamesystem B9 markBlockAsCorrupt 5%, MEREANEREESY | XN
#J INodeFile , aNERENAZE , BBAVEA invalidateBlock , {#i% DataNode £/ Block 534 ; ¥NSREIAREANE , 0 Block £
CorruptReplicasMap # , RJSESIIFEIRRAITEF.

BaihLlE , BI124526 T NameNode Y ClientProtocol 1 DatanodeProtocol 95477 , NamenodeProtocol A 11t
BfZM NameNode B9BHE , A= 1T01,

Hadoop iBtiE% R (=H)

BT XIIMRMAYED , NameNode EIRE—RFINEE | FEEERFAVIATS | TEEXEEIZAITIEES T,
£ NameNode F , EX T TEAR :

Daemon hbthread = null: // HeartbeatMonitor thread
public Daemon Imthread = null; // LeaseMonitor thread
Daemon smmthread = null; // SafeModeMonitor thread
public Daemon replthread = null; // Replication thread

private Daemon dnthread = null;

PendingReplicationBlocks FtHE— NI :
Daemon timerThread = null;

NameNode kR HTTP fRSZRFBEARBELEIZE | IXRIATHA DML
HttpServer infoServer;

ILMYkERFEFTF33 DataNode BOCESH/THE |, LUBIFE heartbeatRecheckInterval iz1T heartbeatCheck 753%, #1SR7E—ERT
Bzl DataNode BYOBEHER |, BATHIANZ T REE5EE |, 18R removeDatanode ( BiES 1Y ) %5 DataNode #rid
NFR,

2] Imthread FIF1GEFELIRVEEIERT , ANSRFELUREERT |, EARIEZHTER) internalReleaselease , BERIFHLY,
smmthread i={THY SafeModeMonitor EA JRIEEZHME T .
replthread iz17 ReplicationMonitor , XM ERIESERREA computeDatanodeWork # processPendingReplications,

computeDatanodeWork £#117 computeDatanodeWork &%, computelnvalidateWork, computeDatanodeWork M

neededReplications 13 , NHFZESFIAII , A5G -
SENHAFESELTEERE ARE MG FPRIFREHI  BEEEFIANEE ( ZELE T ) |

BRHFIEUEARI AFFHEESFIRIR DataNode , SNRZT , IBHXISHITIAILEE ;


http://caibinbupt.javaeye.com/blog/306857

BXEERIAE (1RAJER DataNode WHFEFIRE ) | IRAMAFESH , MAFIRHREHIN , iBH
XTEHITHILE ;

EEEHRBR , RBERT , REWEHAILE ;

BEFRSE (#iERFB R DataNode ) JIAZIEB#x DataNode & ; 7TEH#x DataNode FicREFIE

MBAFIHIE S BT EI pendingReplications,

a0, XNGERITRE | EFIIM neededReplications #FZl pendingReplications /1, DataNode TEER/OBIINZ S |, 7]
LEFEMNAER , FUTEFHRIE,

computelnvalidateWork 25X 2T IR FTA0EMER. BREET{EE invalidateWorkForOneNode #5865, LM
computeDatanodeWork K1l , NI ERBEIEEREE |, 1§ recentlnvalidateSets RYZHEEIL
DatanodeDescriptor.addBlocksToBelnvalidated #(%l DataNode =,

dnthread #117892 DecommissionedMonitor , BHY run 73A5REHFER decommissionedDatanodeCheck , FZ|
checkDecommissionStatelnternal EERIG5ER, Decommission {E55H9 DataNode JKZSM DECOMMISSION _INPROGRESS
%9 DECOMMISSIONED,

PendingReplicationMonitor FRIZAZA T XU AESFHFEFINSHEERIHTHRE. NRAIKIEIZEERLEEH  BBA

B EHE timedOutltems /1, 15&% PendingReplicationBlocks AYIHiE,
infoServer BB IAADTT , ENIEBETAIE HTTP 53K,

FEE&KE4 T NameNode FRI—EAYFFKESBIINEIR | BRTIXLEELZFE , NameNode F1/iE17E RPC fRSSE38HERE:
2, BRI ABRIEET.

ERA TS HT Secondary NameNode gij , FAi145H TEA NameNode F—EREERE] , AROTLUBITIXME] |, EIFER

NameNode,

NameNode :

sateMode NameNode

normil NameNode

DataNode :



N
H:«mm\lndc AdminStates, NORMAL I
Q)F,('()M\'"SSI()NFDJGQ)E(?O“MISSK)N_INPR()(_iRE.\'S)

AL

HNt\drFileU:xlerConstruvliun)—

INodeFile

Block , tLHiiEZ: -

ﬁ@lmk in inited l)amNoda
l Block in lJndrchnhcntchh)cks(nctdcdl{cphuutiunsae

4(Bluck in [’g’ndinchplix‘.ﬂiunB]U\:kb)i
™ Xoin O
Block in C L
. g l Block in INodeFile | o i
£

7\

ﬂuck mn anchiIcl.ndc‘r('ummxnma Invalidate Block |

—‘ Block in Recover l

i

TFEMNEAZEE™E , RERTEHIASKER NameNode XJ Block EZA94- 8T,

fyeHBE—T ., “Block in inited DataNode” ZEIBIXPMNEURLRIE—/\NI#Nta{LHS DataNode £, “Block in INodeFile” £
HIERBETEANUY , "Block in INodeFileUnderConstruction” FERXEIEHRE T —NEEMEERSE | 258 |, bFXA
IRZAHY Block ATRER IFRLIIRE MEEREE “Block in Recover” , A LHA T EEBESSINEIRRAIAZ |



UnderReplicatedBlocks #1 PendingReplicationBlocks BIXBIETF Block 2E#HIHEAZIFE— DatanodeDescriptor H,
Corrupt #1 Invalidate BIFEIFIRARM,

Hadoop BB HR ( =75

Hebkift N\ Secondary NameNode , BIEIRNAZHTEAIE S HIEEFRAIM NameNode , A NameNode 7 HDFS B2/~ )\ECH.

IR Secondary NameNode BXEEAZRREZ , I1TH :

Storagelnfo

-layoutVersion : int

GetlmageServiet -numespacelD : int
. cTime : long

HdoGet()
, =

|
N
Trunsfchslmagc CheckpointSignature Storage
-1sCretlmage : boolean e —— m—
isGetEdit : boolean ioken -eduang : l‘ong -storageType : enumeration
-isPutlmage : boolean checkpobiThyc : long +Storage()
.mnolep(;n int &> +CheckpoiniSignature() Hdirlterator() : [terator
machineName : String | | +C:heckp«ﬁnr$gmmw|in fsl mafgg . FSImage) tgetStorageDir() : Storage.StorageDirectory
rgelFileServer() +C thCkrNT_HHSISY\-“\_II'\t_llﬂ.5"'_? String) 'uddS_luragFDir{ill M.l : Storage StorageDirectory)
L+ getFileClient() +validateStoragelnfo(in si : Storagelnto) +getFields(in props, in sd)
HsetFields(in props, in sd)
Hrename(in from, in to)
tdeleteDir(in dir)
twriteAll()
FunlockAll()
HisLockSupported(in idx)
HgetRemstration] D()
FSImage
~checkpointTime : long
HisUpgradeFinalized - boolean
LcheckpointDirs : Collection<File>
LcheckpointEditsDirs : Collection<File>
-ckptState ; enumeration
Feditlog ; FSEditLog
H+FSImage()
Hget*()
Hset®()
Hrecover TransitionRead(m dataDirs : Collection<File=, in editsDirs : Collection=File>, in startOpt : enumeration)
tdoRecover()
HdoUpgradel)
HdoRollback()
HdoFinalize()
HdolmportCheckpoint()
<> HinalizeUpgrade()
Runnable HreadCheckpointTime{in sd : Storage. StorageDirectory) : long
+run() HwriteCheckpointTime(in sd)
HincrementCheckpointTime()
ZP HisConversionNeeded(in sd) : boolean
SecondaryNameNode FrecoverInterruptedCheckpoint(in nameSD : Storage. StorageDirectory, in editsSD) : boolean
- — - rHloadF SImage() : boolean
""'Na'“cx; 5“{:‘?5 LR i HHoadF SImagelin curFile : File) : boolean
-namenode @ Namenode Protoco +10M|F5Edit\‘4) Lint
-conf : Configuration HsaveFSImage(in newkile : File)
-nameNodeAddr @ InetSocketAddress FsaveFSTmage()
-:sh;.wn‘IdRun : }I:mlgnn FnewNamespacelD() : int
FinfoServer @ HttpServer L-format()
-infoPort : int LrollFSTmagel)
FinfoBindAddress : String +m|lEdnLuI:( } - CheckpointSignature
"k'h"*'klv‘oi"'ohls : C_‘O“W‘it‘““}_‘“""' . tvalidateCheckpointUpload(in sig : CheckpointSignature)
—chockpmml—ﬁdqxl)lrs : Collection=File= checkpointUploadDone()
-checkpointPeriod - long -+ Upgrade*()
-checkpointSize : long
HSecondaryNameNode(in conf) AF

Hinitialize{in conf)

H-shutdown()

tdownloadCheckpointFiles{in sig : CheckpointSignature)
+getFSImage() | FSImage

SecondaryNameNode.CheekpointStorage

-checkpointimage “CheckpoiniStorage()

HputFSImage() @—— tisConversionNeeded(in sd - Storage StorugeDirectory) : booleun
HgetinfoServer() : String I I ~recoverCreate(in dataDirs : Collection=File>, in editsDirs : Collection=File>)
HdoCheckpoint() (=startCheckpoint()

tstartCheckpoint() +~endCheckpoint()

HdoMerge(in sig) rdoMerge(in sig : CheckpointSignature)

HprocessArgs()

H-main|)

B5EE1TIEAYE NameNode #1 Secondary NameNode [EJfUE{S. NameNode 303 7#:0 NamenodeProtocol ( 401
&) , MiEFATF NameNode #1 Secondary NameNode [BIfY5<SE(S.


http://caibinbupt.javaeye.com/blog/309224

NameNode #[ Secondary NameNode [BJ#HERNE(S |, (EFARYE HTTP Y , HTTP BUES28AEAYE jetty , TransferFsImage
BN AHEHRYAEESS,

] e
<<fFE| ==
NamenodeProtocol

+getBlocks(in datanode : Datanodelnfo, in size ; long) - BlocksWithLocations
bgetEditLogSizef) - long

trollEditLog() - CheckpointSignature

trollFsimagel)

GetImageServlet A doGet FiAHRIZFEFE FSImage(getimage) , BXHE (getedit)f1#F FSImage(putimage), 4140 :

http://localhost:50070/getimage?getimage

B]LASKEX FSImage,

http://localhost:50070/getimage?getedit

LRI A S M.

{R7F FSImage ZEEZHISEL , BRUIMIERIFIT , Secondary NameNode &iX— HTTP i53kE| NameNode , [F5/]
NameNode E—/* HTTP ZFirZ| Secondary NameNode A T#; FSImage , FHEEN—EER EHYEMN NameNode
B9 HTTP &k,

i1 k*E%22 Secondary NameNode HFAXREFAIER :

[hadoop@localhost namesecondary]$ Is —R

current image in_use.lock previous.checkpoint

Jcurrent:

edits fsimage fstime VERSION

Jimage:

fsimage

./previous.checkpoint:

edits fsimage fstime VERSION

in_use.lock RYFEFIRIE] NameNode , DataNode RY2—#FRY. Xdtt NameNode {(RZRIER | FATRILUKIR Secondary
NameNode E{RF% 7—" previous.checkpoint, CheckpointStorage ®i2MN AT Secondary NameNode FUF#EZE |, &

4x#%H FSImage , /iR TRDAIGIE.


http://xrime4:50070/getimage?getimage
http://localhost:50070/getimage?getedit

previous.checkpoint BR{F1E T E— checkpoint BSE( current BRKITE R ) IE8tBREBTFRIEH checkpoint ,
BIhiE . &/Y checkpoint fR#F7E previous.checkpoint BRH. WRESEWT ( 3 FSImage ANEEE )

{ CheckPointing lﬁ’
ITL
1. i FRprevious.checkpoint | current->lastcheckpoint.tmp
2. lastel c(‘kpwlm.m‘»p -= previous.checkpoint | 2. mkdir current
2] NormaL |

1. loadFSImage()

‘update 2. Current-=previous.tmp

3. saveFSImage() { finalize

4. previous.tmp-=previous .: >finalized

5. initializeDistributedUpgrade() [l;]T]Tl:jnt:l|1t:;at ,l,?; Hmp
! yo < €A,

frollback ., a2
T. &£ ff Frollback

2. current->removed.tmp

<

3. previous->current
4. i #:removed.tmp —
UPGRADED

S

ET FHEFRTXHHIRE | # FSImage 2—#FAY,

CheckpointStorage f& 7 _EEEHHAY startCheckpoint 1 endCheckpoint 5% ( LEMSHETIEERE ) |, 58 :

void recoverCreate(Collection<File> dataDirs,
Collection<File> editsDirs) throws IOException

1 FSImage.coverTransitionRead £l , BFHHTHBEER , QEEBR (NRAFHE ) FNITRERIERFIRE.

private void doMerge(CheckpointSignature sig) throws IOException

doMerge #%2< SecondaryNameNode HEIZ5:EER  FlilEEB 1T,

Hadoop EXiERth (=)

Secondary NameNode B RTERL , FEMNE :

private CheckpointStorage checkpointImage;

Secondary NameNode {sEFAHRY Storage

private NamenodeProtocol namenode;

#0 NameNode iB=51Z0

private HttpServer infoServer;
&5 BRI HTTP BRS328

main J3i&:2 Secondary NameNode WA , BRZLEaIZIE | #1417 SecondaryNameNode B run, JSaIRTRIXS
SecondaryNameNode USSR EARER , TEE6EEHM NameNode @SAEOFEa0 HTTP fRS5E8.


http://caibinbupt.javaeye.com/blog/314760

SecondaryNameNode B9 run 75;58E—EZAJE#H#1T doCheckpoint() , A NameNode FIEET{EEHEX—1NGEE., X
Nai%  BAEIFK , &M NameNode EEYUT FSImage #1HE |, 2AREBAMEFH , B LtEEl NameNode, XMIFELERT |
M NameNode F{REF7 NameNode FRIAERHN—1ED , [ET , NameNode FE2&5EMEFHE FSImage FIEERILA
HoF  — ST,

BIRRIRITER

1 : A startCheckpoint , ¥ PRIV TEEZ NG, startCheckpoint £EREH—RFIIRIRE , AEEA
CheckpointStorage g9 startCheckpoint 7% , 8B =R.

2 :AH namenode B9 rollEditLog &i% , FHA—/XFAMEERITRE, BAASIREI— CheckpointSignature ( 18EREE ) |
£ EtEEFH R FSImage B , £FERAXNESE.

Namenode i rollEditLog 75iERZIERRYZ FSImage BIERB 5% | BIHRENTXANNGZ | (EBRXAE edits EERHE
FIFHEZ! edits.new, BBE 7£ Secondary NameNode T&; fsimage f1HEMEHRE XTd5 R EIRHUEN SBIRIFE edits.new
HHEE

=, W1 FSImage XMHRAVRZE (B TFEAVASHL , BIEIHINE—IR ) RF2HTF CheckpointStates.ROLLED_EDITS ,

S EERIXMIIE.

BT downloadCheckpointFiles %k fsimage fl1HE , HIREAMIEE ARSI CheckpointStates. UPLOAD_DONE,

4 . EHBEENRNEE fsimage /b, 3FEREE , CheckpointStorage #4478 FSImage Y loadFSImage fiiE; fsimage
loadFSEdits MAHE , #AfG8id saveFSImage {R1F. REAE , BUERFAEREE LR fsimage E&5FHEHIRSLUGEI .

5 : M putFSImage HEEHBERFA fsimage ( 1k NameNode j@&T HTTP EIM NameNode B ) . iIXMNIFES

NameNode & :

iZF8 NameNode #3 FSImage.validateCheckpointUpload , #&EIEAVIAZ ;
A HTTP , M Secondary NameNode $XEWHY fsimage ;
EIEREREIRS.

6 : EF NameNode R rollFsimage , F#iEA FSImage B rollFslmage /57% , BIEFI1EE 0t 7.
7 : A& endCheckpoint /5i% , Z55—X doCheckpoint i#fZE.

HCRIEES T FSImage BIRHR , FA1EA T #%E Secondary NameNode BIER T , 947 7 1RZF0 Checkpoint #8xHI75% |
MERA IR TFIUUAE— R SE— TR T , TEZH NameNode #1 Secondary NameNode FIEFE R FEXNRIZHHR
SEBE , HERFRIER.



ondNameN CheckpointStorage NameN ESIma;
| I I |
startCheckpdint | | |
unlockAll : : :
getkditLog().close() 'L'] : :
recoverCreate 'LIJ : :
startCheckpoint x o Vs |
pint Ll ok s mmn ssei |
] ! |
] 1 |
namenode.rol]EditLog () rollEditLog 1 |
| | |
: rollEditLog :
' %
I
I close(edits);
I
: new CheckpointSignature(this) ckptState =
A B i o
_________ D ettt ettt o i
= 1

downloadChelc

s x I
rpointFiles i nioad fsimage (HTTP)
!

getEditLog().rollEditLog()

open {edits.new)

CheckpointStates.ROLLED EDITS;

downloud editor{ H i, HTTP)
'
ra doMerge |
doMerge al:d b L
'LI_HrrP :
putFSImage : validateCheckpointUpload i
| . > verify token
download merged fsimage (HTTP) 2
: 2 ckptState = FSImage.CheckpointStates.UPLOAD START
checkpointUploadDone
namenode.rgl]lFsImage () ' >l
rollFSimage L . A S
] | | ckpt8tate = CheckpointStates.UPLOAD DONE;
| roll FSImage | 2 Z
] & | verify status, edits.new
: and fsimage.ckpt exists
: editl.og.purgeEditLog()
|
| Renames new image
|
checkpointImage. e:‘.dCheckpoi:}; Update time & status
3 3 : | S e S ckptState = FSlmage.CheckpointStates.START;
endCheckpoint i :
1 i '
L 1 I
| | I |
| I 1 |
R\ ~
Bl EMrIRSEEZE
/ saveFSImage ( \ / rollEditLog
START
1. create{edits.ngw) 1. close(edits)
2. saveF SImage(fsimage.ckpt) 2. edits.new-> edits 1. closefedits)
3. reopen(edits) 3. open(edits) 2. open(edits.new){ X FFA7H [ H L& H 7 3edits.new
4. reopen(edits.npw) 4. fsimage.ckpt -> fsImhge

W

UPLOAD_DONE

. ST fstime A1 1L 5 version

{ rollFSImage
J

,\_J

log 3 AT EARSE W ST IE 2 checkpointUploadDone() 58 1

! eheckpointUplosdDone

1. $1 17 getEditLog().getF

ROLLED_EDITS

LEditTime()=CheckpointSignature.editsTime

2, CheckpointSignature.vhlidateStoragelnfo()

MRS ERBRIEN (=

startCheckpoint

L. [ FRprevious.checkpoint

2. lastche

(% .

heckPointing

it

ckpoint.tmp -= previous.checkpoint

! validatr('h:ckmim‘tf pload

“ UPLOAD_START ,L‘

SHRHI )

/

! startCheckpoim

Z| NormaL |

|. current->lastcheckpoint.tmp
2. mkdir current

i 1ol lhﬂ"[k_ i 2 fE {Srollback

2. curre

3. previous->current
4, [} #:removed.tmp

nt->removed.tmp

1. loadFSImage()
/update 2. current->previous.tmp
3. saveFSImage()
4. previous.tmp-=previous
5. initializeDistributedUpgrade()

{ finalize

{previous->finalized.tmp
2| Mz finalized.tmp




Hadoop iFtE2 R (=/\)

BATRTLAFFIR MR SeRISMEBK 7% HDFS 7, DFSClient 126 7i%#%%E] HDFS RFHHRITIHHE(FRIEARTINRE, DFSClient 2
BANKFIK , BAEDTERI—LNEREE, F{5CE LeaseChecker, AR ZE i M4 SIRERTEEIREAI—MEIE |, Bl
EoHT NameNode Bt , B TH#E 729 , INodeFileUnderConstruction B95<% , INodeFileUnderConstruction REEX
HENRHREFE. EFRmAIEAEERESR , 85 TIEMN/Y put FOMIFREY remove 753% | run A& ERHRIT , FHEE
ClientProtocl B9 renewlLease , BFIZEKFEL.,

BT RBAIRD TR ES INRYZE,

FSInputChecker DFSInputStream

rrentHashMap<DatanodeInfo, Datanodelnfo=

------

DFSClient.BlockReader

n, in checksum, in verifyChecksum, in startOffset. in firstChunkOfiset, in dnSock)

InputStream 2RFAMIESE |, 12T 3 N read 3% , — skip ( BUIEERE ) 755% , — available 53% ( BRI EHEHE
TEL) | — close FEMJUNMEBNRPEIRCAVSE ( mark : FRiE |, reset : [AIZFREsF0 markSupported : 880&1H ).

FSInputStream tB2— 1 e , BI5#% 0 Seekable #0 PositionedReadable B#EZIZEH, Seekable 124t T R LR EN
AY8E/] ( seek , getPos #1 seekToNewSource ) , M PositionedReadable &5 ¥ MNEAMUIBETFHRIERIGE (— read Fi%
FORA™ readFully 737% ) .

FSInputChecker £ FSInputStream B9EAH E , J0NT HDFS hEERRIEGINEE, REGTE readChecksumChunk #5CHR |,
RS readl 77 AEAR. FiEM read AR , RZEZE(FEH readl SEBUEFMIRIE. IRREHE  MERE

ChecksumException,

BT XIFELTIEERYNIGR . SR LAFHEMEEET Block RUBMIANR Y . F{15cEIMEIERE AR RANERIMY
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version Lﬂ | blockId(long)
blockId generationstamp(long)

generatio... startOffset (long)

startOffset length (1ong)
length clientName (8tring)

clientName(String.. ..)

SREFA KD H— T ElIEE BlockReader EEAIZSEY , newBlockReader &EZANERUT :

public static BlockReader newBlockReader( Socket sock, String file,
long blockld,
long genStamp,
long startOffset, long len,
int bufferSize, boolean verifyChecksum,
String clientName)

throws IOException

Hep , sock 9% DataNode B9 socket iE#2 |, file 242 ( AZATHTEL )  HERNSHE NEREBRE  MNELRR
——XIMAY. 1% T35S DataNode HTXIE AiX EERNEEERERAVER AENEF IS BlockReader XJ5%( BlockReader
RIS R EE AR R BWERERF) .

BlockReader 9 readChunk FBF4ME DataNode E3389%04E , BRXIEBER(IBLKTieid T |, Wl FE.

packetlLen(int) offset (long)
sffset (long) segno (long)
segno{long) tail I len{int)

| len I

checksum[] {(Class.. ..}

data

ISEFUERRY read , RTARAAREE FSInputChecker By read , &5 readChunk , 21 :

[2! Problems | @ Tawadoc lig\'/ Declaration| 2@ Call Hierarchy 2 @ Progress| Bl Console
Members calling ’readChunk (long, byte[], int, int, byte[])’ - in workspace
B & readChunk(long, byte[], int, int, bytel[]l) - org. apache. hadoop. hdfs. DFSClient.BlockReader
= @ readChecksumChunk (byte[], int, int) - org. apache. hadoop. f=. FSInputChecker
@@ fill() - org. apache. hadoop. fs. FSInputChecker
E- @ readl (bytel[]l, int, int) - org. apache. hadoop. fs. FSInputChecker
B & read(byte[], int, int) - org.apache.hadoop. fs. FSInputChecker
#- & addNamedStream(JarOutputStream, String, InputStream)
#- ¢ consumeBOM(InputStream, String) — com. sun. org.apache

#- @ copyBlock (DFSClient, LocatedBlock, OutputStream) — org. apache. hadoop.

org. apache. hadoop. streaming. JarBuilder

es. internal. xinclude. ¥IncludeTextReader (2 matches)

hdfs. server. namenode. NamenodeFsck

1B

@ read(byte[]l, int, int) - org. apache.hadoop. fs. ftp. FTPInputStrean
#- @ read(byte[], int, int) - org.apache.hadoop. fs. s3native. NativeS3FileSystem. NativeS3FsInputStrean
Ry read (byte[], int, int) - org. apache. hadoop. hdfs. DFSClient. BlockReader (2 matches)




read YR A VLEZEHAIRLERD , MIEIT checksumOk 753% |, [@ DataNode &BiERLIIRGA,

BlockReader IEERIEMN B T , F FEHHT DFSInputStream , Bif%E T DFSClient EEX{4HRBSHITHEE, FEERIRER ,
ABELMEF] NameNode BY1E(S , [ERTE@1S BlockReader , 4bEF1 DataNode B3 H.,

DFSInputStream 1238 Block Bk RTER :
private LocatedBlocks locatedBlocks = null;

BB 7 SRS Block B3I | iR{F45 7 &18 Block A9 DataNode H{SR , £ DFSInputStream P REENHRRATE.
DFSInputStream HUMNIERRZY , BITZEWEBAY openinfo 737% , SREUXNMEER(E. openlnfo [E#5JAA T NameNode B9

getBlockLocations , 3XEX LocatedBlocks,

DFSInputStream SRAMEHGERERIAT NE—EEREL
synchronized List<LocatedBlock> getAllBlocks() throws IOException
private LocatedBlock getBlockAt(long offset) throws IOException

private synchronized List<LocatedBlock> getBlockRange(long offset,

long length)
private synchronized Datanodelnfo blockSeekTo(long target) throws IOException

BAINDEEERIEE , FEIENEMI KM IBEIREF A e RAEXER NameNode B9 getBlockLocations , {#5iRFEELER
2%¢, blockSeekTo if=BlFEXINAY BlockReader 395 , B#JLANEERISEER (MTE ) . £ JHZI DataNode Z&7
blockSeekTo £ chooseDataNode , &FE— 1 IEE5HY DataNode,

[% Problems | @ Javadoc Lq Declaration|.g® Call Hierarchy &2 @ Progress El Console

Members calling ’blockSeekTo({long)’ - in workspace
= B blockSeekTo(long) — org.apache. hadoop. hdfs. DFSClient. DFSInputStream
3 @ read(byte[], int, int) - org. apache. hadoop. hdfs. DFSClient. DFSInputStream
= By seekToBlockSource{long) — org. apache. hadoop. hdfs. DFSClient. DFSInputStream
= & readBuffer (bytel[]l, int, int) - org. apache. hadoop. hdfs. DFSClient. DFSInputStream
#- @ read(byte[], int, int) - org. apache. hadoop. hdfs. DFSClient. DFSInputStream
¥ @ seekToNewSource (long) — org.apache. hadoop. hdfs. DFSClient. DFSInputStream

BT EFERST , BRI 2508 T EH AR RSERE NameNode |, (HAFHESFIFFEI DataNode 9%ERE, FTERI1EE TR
. read ZEENUT :

public int read(long position, byte[] buffer, int offset, int length)



IZ73 == NREY position (UEFHA | EEEZ length 1™ byte E| buffer F offset FiagY=SEF, SHICNF=LAE , B
getBlockRange 3REXESEENAIEHERYS N AY block SEE , #AfF | FIF fetchBlockByteRange /5% , EEENGEERIEUE.

fetchBlockByteRange ME— M EUERFISEEN—EREUE | €@ XUF :

private void fetchBlockByteRange(LocatedBlock block, long start,

long end, byte[] buf, int offset)

AT SRR BEE— N EUERAEE , XN GiE=EIEE BlockReader , #AFSFH BlockReader B9 readAll 757% |, sEEXEHE.
ISERNIREPIIR ARG |, 3BA , BB reportBadBlocks , [a] NameNode RERIGHE.

B—MEHIER
public synchronized int read(byte buf[], int off, int len) throws IOException

EAERNSERNE LB seek 73752 IZHEUE. BcESFITERNRIE NRELHT 7 XISIER blockReader
BEIEENATER ( H_EX read IZRIEUELRAIEEIES , 2REXFIER ) | BBAEN blockSeekTo FJFHEIT—EUERAY
blockReader, #Af5 , read TEHRIRNX N EIBRFIET readBuffer SE80RE. FE | iX1 read iz RE—HREGEHRFsEEEL
&, RN  NREET R UGEHETRECEE T HIERINES | EASTI R T — 1 EuERAY BlockReader k4% |, M2
R[E , REESET LISEEIEIIRKE.

DFSDatalnputStream 2— Wrapper(DFSInputStream) , FAIFATIE T .

Hadoop BB HR (=h)

BT RIRES LR T,

QT ERKRRISR EF S OutputStream , BSLIL T Closeable ( /53% close ) #1 Flushable ( /5% flush ) #0 , 12#tT7 3 4
RERZAT write F5i% | XETSENS NEMRIBRE. B TREIEZ FSOutputSummer , B5|\7T HDFS BEURINEENITER
¥F0RITNAE, FSOutputSummer B9 write 7522 writel , writel it ERIGHIF G BNRIEUEE NEIGSRAVEFX
P, ZXHEH T LUESEA flushBuffer , flushBuffer REZERIARRETSIART writeChunk , IXMHER | 420 XTI AIIEH

FPXIIHNABTEHELERT 7. BILX13E , HDFS BILUE—NitdEiRmk /9 DataNode EuEz_ERISREL ( BIEIATE
X MRS, AR )
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<ff
Javalnternal::
+ilushi)

yaY

Javalnterna

+elosel)

JAN

OutputStream

Hwrite(in b ; int)
Hwrite(in b : byte[])
twrite(in b : byte[], in off' - int, in len : int)

FSOutputSummer

-sum : Checksum

-buf'; byte(]

-checksum - byte[]

l-eount - int

EFSOutputSummer(in sum = Checksum, in maxChunkSize ; int, in checksumSize ; int)
writeChunk(in b : byte[], in offset : int, in len : int, in checksum - byte[])
EwTitel(in yte[], in offset : int, in len @ int)

ushBuffer()

FflushBuffer(in keep : boolean)

EwriteChecksumChunk(in b : byte[}, in offset ; int, in len @ int, in keep : boolean] )
HeonvertToByteStream(in sum : Checksum, in checksumSize - int) - byte[]
Hint2byte(in integer - int. in bytes : byte[]) : byte[]

HresetChecksumChunk(in size : int)

DFSOutputStream

<<§& [ 1==org.apache, hadoop,

JAN

+svne)

-s - Socket

-closed : hoolean

ste : String

t-blockStream : DataOutputStream
-blockReplyStream : DatalnputStream
-block : Block

I-blockSize : long

f-checksum : DataChecksum
currentSeqno : long

-bytesCurBlock : long |

-dataQuene

[-packetSize : int DFSOutputStream. Packet
f-chunksPerPacket : int — -
N -b : T
f-nodes : Datanodelnfof] :‘:::»'.(L‘.,L:E]RBU fet
-hasError @ boolean ,.q';(,'. long
B '_‘"A'“‘I."‘_‘ '“v' —_— N LoffsetinBlock - long
-]a\‘t}-‘.‘(upnnn : [OException lastPacketinBlock - boolean
f-artificialSlowdown : long A U] [ FEia
ISlov -ackQueue [-numChunks @ int
lastFlushOffset - long axChuriks ot
-persistBlocks : boolean —d;us’un 3 ;n;
-recoveryErrorCount : int 1 . -duni’m ¢ .im
-maxRecoveryErrorCount : int -du;' m.xﬁmrl it
[eppendChumk - boolean -checksumPos : int
-setLastExceprion{in e : IOException) = T int. in off:
5 \. S "- e‘ —O »\_tlJ n. inic " . +Packet(in pktSize : int, in chunksPerPkt - int, in oftsetinBlock : long)
-processDatanodeEmror(in hasError ; boolean, in isAppend ; boolean) : hoolean 1 +writeData(in inarray : byte[], in off - int, in fen - int)
FisClosed() B ] P AR T in off* int. in len i)
seo( ) . +writeChecksum(in inaray ; byte[], in off: int, in len : int)
~getPipeling]) : Datanodelnfol) L getBufter() : ByteBuffer
-DFSOutputStream{in sre - String, in blockSize : long, in progress : Progressable, in bytesPerChecksum : int) ~curentPacket —
-DFSQutputStreanyin sre, in masked : FsPermission, in overwrite, in replication, in blockSize, in progress, in buftersize, in bytesPerChecksum)

=DESOutputStream(in sre, in buftersize, in progress, in lastBlock ; LocatedBlock, in stat ; FileStatus, in bytesPerChecksum)
+~computePacketChunkSize(in psize : int, in csize © int) 1
~nextBlockOutputStream(in client : String) - Datanodelnfof]

createBlockOutputStream(in nodes : Datanodelnfo[], in client : String. in recoveryFlag : boolean) : boolean
~locateFollowingBlock(in start : long) : LocatedBlock
{=flushintemal()
~close Threads()

closelnternal()

setArtifictulSlowdown(in period : long)
+setChunksPerPacket(in value : int)

¢

Javalnternal::Thread

JAN

DFSOutputStream.ResponseProcessor

' -progress Lclosed - boolean
1 -streamer 1 eiponss Flangets : Datanodelnfof]
lastPacketInBlock : boolean
<< > —<IEo | H-ResponseProcessor(in targets : Datanodelnfo[})
Progressable L) trunf)
Javalnternal::Daemon
+progress() +elose()

T

DFSOutputStream.DataStreamer

-closed : boolean

1un()
t=close()

H3exd

s

BNZ

DFSOutputStream 44/&H FSOutputSummer , 2— M EESZWAIZE , BERTIINWERSE. FE15kD 1 Packet
N7 FEREIES BT LENE  XMEMRFIER T |, BRRREEN FEHIERGOSHERES—XN. EIER
BRISEAE pktSize , BAIA/N , chunksPerPkt , chunk 892848 ( chunk E—/MZIGETT ) FiZBE Block HRYRIEE
offsetinBlock, writeData 1 writeChecksum FIFEETXEEHIE/RI0H. getBuffer IFRISENE , BERLMEUE.

) X

DataStreamer #1 ResponseProcessor BFE&/EMNZ , F1F(IaIEIT1E DataNode B Pipe BRJZR{IU , BERinEHIEHE

MR | TEY BT H(1E11e DataNode AMESRHYREE , 887 & iR

DatlaStreamer

nirrorSock

blockStrealFSl wiFrorout in
- )Al | ot # mirrorOut
Client DataNode DataNode
o ~d} nirrorIn
blockReplydgrean wirrorIn U replylut

RegponseProcessor




DataStreamer BaIfGIHA—MER , EIRBHERFIKXAIRCA false UER T | B E5TIER processDatanodeError |, &k
IEOTEERY IO iR , XMIFELLREZY | HIEREEBITL.

#%& DataStreamer =7 dataQueue ( ZUERA7! ) LFF  EEIBHUELIMESI L, DataStreamer SREN—1MUER |, A5
FItrZl DataNode BUEZZEREFIFAY , WMRAZR |, 181Z DFSOutputStream.nextBlockOutputStream ]2 DataNode

AUIESE |, FHi550 ResponseProcessor Z:fZ,

DataNode AUEEERIFLAS , DataStreamer SRENEUREETX , JAGKBEIEEM dataQueue BAFIIEEI ackQueue BAFI ,
Ex/a@81d blockStream , BEUE. MNRFIEEERE— . B4 ,DataStreamer 55— M<ES /8 0 898 , 157~ DataNode
HIEIEWLER.

DataStreamer BEIAMERE— N EUREEHELIE | £F5FEE ackQueue PAFIAZT ( RIBIFENEEEHIRI ) |, AR
HIBIESNE ( B4EXF socket iE#E , ResponseProcessor 125 ) |, IBHZAE,

ResponseProcessor fEXIRIRLVIRESR , FiEFTKE DataNode FINZE ., WIRZERINAIRNE: , MIMFRTE ackQueue AYE ,
MNEREEIR , BB4 , I8R5 DataNode , FigEIREGL,

Hadoop Bt (S )

BT EEER , FRAITLAKERSI DFSOutputStream 7, ScEWIERE :

private DFSOutputStream(String src, long blockSize, Progressable progress,

int bytesPerChecksum) throws IOException

DFSOutputStream(String src, FsPermission masked, boolean overwrite,
short replication, long blockSize, Progressable progress,

int buffersize, int bytesPerChecksum) throws IOException

DFSOutputStream(String src, int buffersize, Progressable progress,
LocatedBlock lastBlock, FileStatus stat,

int bytesPerChecksum) throws IOException {

XEHIERIAISENTER | SU4E src ; HERIEREL progress ( FiEB#EO , BRIRER ) ; #dEHA/ blockSize ; Block
BIZAE] replication ; &ML chunk BYA/N bytesPerChecksum ; SZHHFR masked ;| EEEERSAFRIC overwrite ; X
HIRSER stat ; XIS —1> Block & lastBlock ; buffersize ( ? RKII5IA ) .

JEEMMIERASBRBE—MEEERE , XPMRBSTEAREAIIERE , FHREXISAY src, blockSize , progress 1

checksum B4,
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B MNEREESTIA namenode.create J5i% |, FEXEZEFEN XS , F/35) DataStreamer , B# DFSClient f9 create
TiEER. BEEREW DFSClient Y append 7AERA |, 82X , IXMBIRILNEZR | HRE—LE0ER | RINEUEE
ERIEREHIEUER £, FRT , append 75i%EMART , Client BRANETRE— Block FIEEFISEHI—LSE , 1
FileStatus FELERY Block A/N , RS S, SEXEER | MIEREFEETEHRE—ENRMREZENE , FilE
METEERVEE IR S ( V8 processDatanodeError ) |, &fgf550 DataStreamer,

HASGEEERE | IECESNY , @Y FSOutputSummer , HDFS ZEFinEgiGmtEag package , X MNE 2B
writeChunk , Z1XHER , TEEENIIERXE.

[%{ Problems @ Jawadoc [q Declaration|.g® Call Hierarchy 2 e Progress El Console
Members calling ’writeChunk (byte[], int, int, byte[l)’ - in workspace
=l < writeChunk (byte[], int, int, byte[]l) - org. apache. hadoop. hdfs.DFSClient. DFSOutputStream

= @ writeChecksumChunk (byte[], int, int, boolean) - org. apache. hadoop. f5. FSOutput Summer
- ¢ flushBuffer (boolean) - org. apache. hadoop. fs. FSOutput Summer
- @ writel (bytel[], int, int) - org. apache.hadoop. fs. FSOutput Summer
@~ & write(byte[], int, int) - org. apache. hadoop. f=. FS0utput Summer

FEIRET—RYEPRELUS | writeChunk 5£%1F , Bl dataQueue FR&ZXNE/NFIIRE. R LB TFEAY Packet
XI5, WEE— Packet 335 , £ Packet FEEUE , BFERAGEMEUE. WMREBIEEREH , A , BEBRNKIENT!
dataQueue 1, writeChunk RUEELLREIR , XEREA , L REEEHIESRIAMENG , F45 DataStreamer &i% , IRFE
frEZ! DataNode L,

createBlockOutputStream BT 7ZISE— DataNode BY&ERE , BRIERANT :

private boolean createBlockOutputStream(Datanodelnfo[] nodes, String client,

boolean recoveryFlag)

nodes 2B EIENER DataNode 53k |, client FLE2EFimEFR , recoveryFlag Iem~E AR N IRINE R IIANER.
createBlockOutputStream 1REE , FJFEIFE—> DataNode HU%ERE: , AFRAX TEETHEIES , 7F5KE DataNode
B9 Ack, aNERHEE , iR H$ERY DataNode 7 nodes FRYIE | 18 E errorindex FiR[A] false,

version |SD blockId(long)

blockId generationStamp (long)

generatio... pipelineﬁize(ini}l isRgcovery

client{(String.. ..)

hasSrcDatapNode | srcDataNecde (Class, copticnal.. ..)

numTargets (int) ] targets|[1] |

targets[l] (Class.. ..)

targets|...]

checksum. header{Class.. ..)

= recoveryFlag I8~ AER , EREXRER—RIKEERE | 33T DataNode ki , XEMHRENEESRIIGITSH (£ tmp
BR ) AJgeERFE , FEHITLRALE | BINSE FSDataset RYSCIN,

= Client BEIREFRZE—"1#RY Block RYAHE , ATLAJEA nextBlockOutputStream 733,



private Datanodelnfo[] nextBlockOutputStream(String client) throws IOException

XNNFERELHIRESR |, B5TJAH locateFollowingBlock ( & TEifIHIEE ) |

¥ namenode.addBlock KEX—"™

ATEEAELR | IR[EIAYZ Datanodelnfo 53R , BTIXNMIFER |, FURATLABIIEEIER pipe 7. F— M ASHEHM2TERE LMY

createBlockOutputStream , #37%| DataNode AUEEE 1.

BT LEAVHES | Fl(IRDHT processDatanodekrror , ERIEERIER
SEIEE ;
KR aEIR JHERY blockStream #[ blockReplyStream ;
BARBEIRZRIEYER (1E ackQueue 7 ) 2] dataQueue F ;
TBIAIT

1. ITEBEENAEER DataNode 513K ;

2. PER—ANT DataNode , j&@iT DataNode RPC [ recoverBlock LB tERIKEITIE ;

3. SLIEFTRERILHEE |
4. RIS S Block RTEERYEMY, (40 Stamp L) ;
5. EF createBlockOutputStream % DataNode A&,

[551 ResponseProcessor,

XAMIFEZ K 7 DataNode ERY recoverBlock 757%#0 createBlockOutputStream #RJEERY Block 1kE , E—MMEZFERR

RS, SRGHERIERIER) , MEEIER LRERERNEIRRS (F1932M) |

IR = BB,

SRR OTTEIE | F RERERIKRE , XNEREEIR T —RIR75E  BNIRERRENT

[1_Prob1ems @ Jawadoc Eg,Declaration :?BCall Hierarchy % @ Progress El Console % Search

Members calling *flushInternal()’ - in workspace
= E»flushInternal() - org. apache hadoop hdfs. DFSClient. DFSOutputStream
= DycloseInternal() - org. apack he. had p.hdfs.DFSC1 ent. Jutput Stream
#-@® close() — orgz.apa "'r?. li op. hdfs. DFSClient. DESOutput Stream
=@ sync() — org. 31:3'?}1&.}‘l:«.d‘:n:xp.}'ujf:.["F?f_‘."!,lr}m:.E=Fi';§ﬂ'lu'tp‘._1'tL?’t ream
B @ sync() - org.apache. hadoop. fs. FSDataOutputStream
#- @ close() - org.apache.hadoop. examp rt. TeraOutputFormat. Te ord¥riter

tputStream

@@ sync() — org.apache. hadoop. fs. FSD: 81k
@ sync() — org.apache.hadoop. f=. FSDatalutputStream

flushInternal &—BEFF2I&IET ( BIEEEERY currentPacket ) FIMNZBAFIEB AT

IKZ.

 IXEIREEUEERH DataNode Iz



sync YEFF0 UNIX B9 sync 2511 , B NEIREIFAN. BETARRER flushBuffer 735% |, ErlseiRigiEINE]
DFSOutputStream RIEEEFEZE MBI |, 2A/5/8A flushinternal , FFAIBRVEHEERS . #ARIER namenode.fsync , FAH
AR =S8 ERIETE.

closelnternal tbIREZv—m , EBSTAARZERY flushBuffer 5i% |, ErIgERig#E N ZE DFSOutputStream AYEHERE I [k
RIEVER flushinternal , FFFAEREUERI S, EESRMN LIELIE |, X socket , &/51EF amenode.complete , &
%1 NameNode &£&— " Bi#{E. close F&5CEAR closelnternal , JAGEAIEA] leasechecker FIEFETMNAEER.,

Hadoop iEtiES R (4—)

BIE DRI DFSClient RS |, GiE 7IXERYSEINERTHY 2/3 | Bl IRERITERS.
DFSClient R RZEARS , MEARSRRFAIREEESE | EPUREZERIRZZE] NameNode AJ RPC =i :

public final ClientProtocol namenode;

final private ClientProtocol rpcNamenode;

BAIZEFIZE namenode £ rpcNamenode BYEAL E |, &0 LMEEIHIIEE. DFSClient Fi2Ha]ZfiaiE (189 static B
£ , createClientDatanodeProtocolProxy FF4 R4 E] DataNode A9 RPC ZFi,

DFSClient FUMERREEELNTER |, LEVIRRRTE | close FBF3X7 DFSClient,
TEAYIHEE , DFSClient REfEBaitAA NameNode FIRTRI X ( II—LEBEAEE ) |, IABIRT :

setReplication/rename/delete/exists ( 18id getFilelnfo AIREHERE T HZHIRT )
/listPaths/getFileInfo/setPermission/setOwner/getDiskStatus/totalRawCapacity/totalRawUsed/datanodeReport/set

SafeMode/refreshNodes/metaSave/finalizeUpgrade/mkdirs/getContentSummary/setQuota/setTimes

DFSClient 12t 7&% create 53% , Bl IRGEEEMIE— OutputStream , FESFBZFIARKLAY OutputStream fNZ
leasechecker , ek EIFEEIE.

append E{F2&ET namenode.append , SREX&/SHY Block {52 , AFHIIE—> OutputStream , FIE B4R
OutputStream fINZ! leasechecker , 5epk append FHE,

getFileChecksum FIFEREHRIREG(ER | BREEEEERRIVESE/SFIA DataNode #2447 OP_BLOCK_CHECKSUM
BE | IRINEERIEERE | Firaiek, SEER , FiEATERAELIE OP_BLOCK_CHECKSUM FEIRHIEIER.

DFSClient BERAE—LEHERYHENTE | #RELEIR , MIABDHT 7.

Hadoop iBfXi853tr ( MapReduce #£i€ )

REEBAER ST , £33 HDFS TR , F(IHRBHREMEENE HDFS (B R | BERASXI R FHIERE
—ERVEERRR  MEBRBRIFAISGE. Eo1 Hadoop By MapReduce #7381 , BA NIRRT ERFE2MNATIFR , REH
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HAFKA IS HERD. TERIESER http://horicky.blogspot.com/2008/11/hadoop-mapreduce-implementation.html ,
EHRE2HE MapReduce SIFHIE,

Job
Tracker-L

Submit Job >

M1

e

Provide tasks to TaskKTrackers
Co-ordinate map & reduce phase
Prowvide lob progress info

mapi) Task
¥ Tracker
H InputFormat RAM

R1

DF5

Task
Tracker

combine() =
partition(] Regionl

DFS /
splitl

split2
“1| splirz
Input N
litd
file |22

splits

Dutput
fil=1

&

M2
| Task
Tracker
M3
Task
Tracker

|I|| 4 '|I|'
Map Phase Reduce Phase

DutputFormat

LA Hadoop #H3 wordcount A7 ( TEIZE&0T)
hadoop jar hadoop-0.19.0-examples.jar wordcount /usr/input /usr/output

FIFERZ—MESLUS | iZIESH JobTracker i@ |, 55147 Map MER (ElH M1, M2 f1M3) , ZAEH1T Reduce FHE& (
f R1#01R2) ., Map MYERFD Reduce MERENIEERS: TaskTracker 5% , FHz{TEIMIITF TaskTracker B9 Java BRI,

AT HERR HDFS EMBR (W EEFR ) . %A InputFormat £ O#IA , BAYSCEIAN ASCIL 344 |, JDBC #iE

% | PRNMIESTFREEER , FHEME T EHIEN—SE, 8id InputFormat LI, ATLASKEY InputSplit #O/9SCW |, XA
SCHLF X9 #sdEF 1T 90 ( BIHRRY splitel E splite5 \FE2XISLAUGRISER ) AT InputFormat tBEJLAFREX RecordReader
BEORISSIN , FAMBANFER <k Vv>XS, BT <kv> , SAJLAFHAH map #4E 7.

map E{EEIT context.collect ( F£&i@ig OutputCollector. collect ) IEEREZR! context &1, 25 Mapper BI#H#EIKERS |
BfiI&# Partitioner XLMEEN AR oS HENEHIAFE, AR Mapper 124t Combiner , £ Mapper HitHEHRY
<k v>0t , BENFSH D EEEEHE | MIISHIETR list B (— key B— M list) , BEN—EHEAFREXIRT |, X6
PEMPEH Combiner i TEFH  AeHBHLE] Partitioner B ( ElF M1 RUEEREERSXIMNE Combiner F Partitioner ),

Map BIzFiEZeLE , #E Reduce fiEg. iXAMHERSD 3 MEER - iRk (Shuffle) |, HERF (sort ) # reduce,


http://horicky.blogspot.com/2008/11/hadoop-mapreduce-implementation.html

BIEER , Hadoop BY MapReduce 1EZESTREE Map ZE5R+RY key |, BHEXBIERE@mEIFE — Reducer k£ ( 24 Mapper
FFERRE— key U EIER S HEARNES L | X—2ERE | M HEEERE T EIXA™ key BY Reducer fUHlEs L) .
XTI ERmER T HTTP Y,

HEFFRIER— R THY , XMMENGREARE Mapper E51HRE key (B <key,value> WEFHEI—E,

Reduce fE& , LEIET Shuffle #0 sort [518ZIAY<key, (list of values)><i1XZ| Reducer. reduce /55408 | fHAVERE
¥ OutputFormat , #itHZ| DFS

Hadoop i\ B9t ( MapTask )

B TREA IR Task BURNF2E , MapTask #1 ReduceTask, MapTask BYtESESEIIT

B s 1
 — s I \OR |
I |
RecordReader |7~
_______ Task
—lrk v :
S R ——— nextlin key : K, in value : V) : boolean
== =createKey() : K
OutputCollector 4& +createValue() - V
<getPos() - long
MapTask close()
teollect{in key : K, in value : V) -split : ByteWritable “getProgress() : float
-splitClass : String 4
H+MapTask()
=HMapTask(in jobFile : String, in taskld : TaskAttemptiD, in partition : int, in splitClass : String, in split : ByteWritable) MapTask.TrackedRecordReader
<FEM=> tisMapTask() : boolean -rawln : RecordReader<K, V>
MapTask.MapOutputCollector HocalizeConfiguration(in conf : JobConf) -inputByteCounter : Counters.Counter
+ereateRunner(in tracker : TaskTracker, in tip ; TaskTracker. TaskInProgress) -inputRecordCounter : Counters.Counter
Hrun(in job : JobCont, in umbilical : TaskUmbilicalProtocol) -reporter ; Task. TaskReporter
Hclose() HrunOldMapper{in job : JobConf, in rawSplit - Byte\Writable, in umbilical : TaskUmbilicalProtocol, in reporter : TaskReport) -beforePos : long
+Hlush{) trunNewMapper(in job : JobConf, in rawSplit : ByteWritable, in umbilical : TuskUmbilicalProtocol. in reporter : TaskReport) afterPos - long
tupdateJobWithSplit(in job : JobConf, in inputSplit : InputSplit) H+incrCounters()
4} ;.': S 3 +moveToNext(in key : K, in value ; V)
s oy +aetTaskReporter() : Task. TaskReporter
MapTask.DirectMapOutputCollector <<l >
ot ; RecordWriter=K, V> scenetoartng
reporter : Task, TaskReporter reomparefin | int, inj : int} : int MapTask.SkippingRecordReader
t-mapOutputRecordCounter : Counters.Counter swapfin i ;inl, inj : int) R —
=DirectMapOutputCollectorn() ZP ________ -toWriteSkipRecs : hoolean

> {K»V ILumbilical ; TaskUmbilical Protocol
Javalnternal:: DataOutputStream 2 -skipRecCounter : Counters.Counter
MapTask. MapOutputBuffer

-recindex : long

Fpartitions ; int +Skipnxngllcunnlkcmlc:’()
A Hpartitioner : Partitioner +writeSkippedRec(in key : K, in value : V)
- Liob - JobCont 1
MapTask.MOB.BlockingBuffer Lreparter : Task. TuskReporter ! ~skiplt
‘5:?‘5':‘5»\ Class= k SkipRangelterator
ckingBuffer( -0 Ster) b ] I ]
L];’it;«i.}i;lla.';‘,llllbl]t‘l\lll out : OutputStream) s R awComparator<K. Crangelterator ; lterator<Range>
,‘ arkRecord( ationFuctory -range : SortedRanges. Range
Teset() Fnext ; long

-I\:\ Sert mn/rr 8 brrl alizer- I\

Javalnternal:; QuipuiStream +SkipRungelterator(in rangelterator : lterator<Range=>)

-wmhlmr( 7 extends Reducer> +hasNext() : boolean
+-combineCollector : Task.CombineOutputCollector frnext() : Long
Fkvstart : int -doNext()
A Fkvend : int skiplfInRange()
|~ Thkvindex : int tskipped AllRanges() - boolean
Map Task.MOB.Buffer | Fkvoftsets : int() +remaove()
Fseratch - bytef ] A | Fkvindices : int[]
Fbuftart - int
[Fwrite{in v - int) .
+write{in b - byte[], in oft : int, in len : int) 'h“lf'“fj - i SortedRanges TreeSer<-| SortedRanges.Range
-l!u[}uul Lt dicesC o |-startindex : long
Juvalnternal:: Thread 'h‘"_"""“ LI [indicesCount - long Llength : Jong
Fbufin int | .
. t-kvbuffer : byte(]
+run() | e
4 : H-MapOutputButter(in umbilical ; TaskUmbilicalProtocol, in job : JobConf, in reporter : Task. TaskReporter) <={%1>>RawKeyValuclterator
MapTask.MOB Spill Thread I T""‘"”"";ﬂ k “wetKer() - DatalnpuiBfier
| [tsortAndSpill() vetValue() - DatainpuBuffer

K== ——— tspillSin
etV B\ tesForOffset(in kvoff : int, i vbytes : MapTask. MOB.InMemValBytes)
Heombine AndSpill{in kviter : RawKeyValuelterator, in inCounter ; Counters,Counter)
H-mergeParts()

=nexif} - hoolean

~clase()

~getProgress() : Progress

org.apache. hadoop.io;: Datalnput Buffer

I
|
|
| MapTask.MOB.MRResultiterator
|

|
|
|
o I
| -end ; int
. SREAATEAATEARIEARIEARSTES 7 :
|
|

MapTask.MOB.InMemValBytes [-current | int

utter  byre[] +MRResultIterator(in start : int, in end |nl)' -keybuf
Fstart it e ————
Hength :int
+reset(in bufter : byte[], in start : ite, in length ; int) q v
! -vbytes

MapTask HEEAZRREZ , EZMIEHF MapTask T{ERY—LE4EaNsE, MapTask BUpkRZT =D , RE split #0 splitClass,

A IX0E , Map AURIANZ split , BERIBEIEAI— M0 |, XM H org.apache.hadoop.mapred.InputSplit B9FSEE{KE
A ( BIEFR( 1218 org.apache.hadoop.mapreduce.InputSplit 127 InputSplit , B{i1335MY AP 2—#£#Y ), splitClass
& InputSplit F3ERYEE  BEE , FATTLFIA Java BIRESHLE |, G InputSplit F2&, 1 split 2 BytesWritable ,
B InputSplit FEBITULUGHER | BB InputSplit 72209 readFields 75i% , FATTLARISE HXSIRAY InputSplit I35,


http://caibinbupt.javaeye.com/blog/397999

MapTask SREZERIFFAR run, run 73;AMEHER |, BCERSRY TaskReporter f5 , BURIEEHAT runJobCleanupTask ,
runJobSetupTask , runTaskCleanupTask 81T Mapper, HHF MapReduce ZIEBME API , MapTask EEXFIXHRE
API (#18 MapTask #1117 Mapper 559 runNewMapper 1 runOldMapper run*Mapper f5 MapTask £EHARZEAY done

T3i%

B BN 1K runOldMapper &FHIaER7 2M41E Mapper &2 A9 InputSplit B Task AYECE AAfEHiFAEIE Mapper
A9 RecordReader , rawln 2/Ri5HIN , SAED1ER ( {#F8 TrackedRecordReader , [FEITIE ) FAEKIERDIER (£H
SkippingRecordReader , [FEITIE ) BFRENR , MHEXSMAYEIERIA in,

BUIEDICRE Map BI—FP SR SRS , BfIX0HE , MapReduce SMEREIEESIEE K , MALES—Bo HIEE
EARHITHE | WERIRRN (AEEESH—EREITE ) | B4, —/NoEIEHESHENENKREERT |
BEMEKRRY , BBEIXERDICR |, AT Mapper B9—iEE,

Mapper BV , 28T MapOutputCollector i#78Y , B THER , WRIRE Reducer , A , A
DirectMapOutputCollector ( FEIT1E ) , B , A MapOutputBuffer ( [FEITIE ) »

faiEsS Mapper B9 NGEIE | ESMERE EECERT MapRunnable , FrTLIT Mapper 7. BRIRGERD
MapRunnable : MapRunner #1 MultithreadedMapRunner , 30 El,

<
JobConfigurable
+configure(in job : JobConf)

4 {Kfﬁ.?f\ﬁ =

—— — — —— — )

<<HEi ==
MapRunnable

trun{in input : RecordReader<K 1, V1=, in cutput : OutputCollector, in reporter : Reporter)
b oL e BRI
KIl, VI,K2, ¥ | 1K1, VI, K2, V2 |
et Aopiaatapdens D e s s
MapRunner MultithreadedMapRunner
-mapper : Mapper<K1, V1, K2, V2> Ljob : JobConf
~incrProcCount ; boolean Fmapper ; Mapper<K1, V1, K2, V2=
FgetMapper() : Mapper<K1, V1, K2, V2> -incrProcCount : boolean
LioException - [OException
FexecutorService @ ExecutorService
~runtimeException : RuntimeException
FcheckForExceptionsFromProcessing Threuds()

[RE APl IEXHRAVLE EFOFET API BRKAIA—E, $#[0 MapRunnable 2/F8 API &2 Mapper B9#11788 , run 52
FHITEEFAY Mapper, MapRunner 2BRZFEH1T8 , HHAER , &%, 23 MapTask EF :

MapRunnable<INKEY,INVALUE,OUTKEY,OUTVALUE> runner =

ReflectionUtils.newinstance(job.getMapRunnerClass(), job);

MapRunner B configure =7 newlnstance FIE/E#IARA | configure HUTHIIREF , XITMHI Mapper SBII I HEIEE



MapRunner B run j5i% , S5cCIEEXIRNAY key , value XI5 , Af5 . X InputSplit il9E—3%d <key , value> , & Mapper
HY map 730k , fB3REERSE , Mapper SNATSIESZSWIER. BITFEEEE | key , value WRTE run 75i5HEWESEH
i, BER , BRIEN Mapper (9 map 753 key |, value HEFE— MR , AFREEEENNEET , WEHITEE. W
RIRFEERE key , value (IAZE , FESCH clone HliH |, FREHISREI— D,

FEXT AT API U LFEH1TEE , & APLAY MultithreadedMapRunner FREVIREZY T |, BAKIR | BL2EIEZENYIBCS Java
2 EAEHITES | B<key , value> D REIZNEIERELIE, EEFENR , X MNIEF | XELELEHEE— Mapper 5L
5, Q1R Mapper BEXERZRR , EEG—ERRFILE,

runNewMapper BFHITHIRZAARI Mapper , Lt runOldMapper #EHMEZY , HATHABITIET .

Hadoop iEXi853 1 ( MapTask ik 1)

MapTask RUFEEISREEFTRS Mapper RYBIAFEILH. BE55HA1KE MapTask AEAIAT Mapper I |, fEEEF |, IXEBDL
FThaLA.

MapTask.TrackedRecordReader 2— Wrapper , 7EE I RecordReader BUERY | |, N7 s HRGTHEGRIIINGE,

MapTask.SkippingRecordReader tB2— Wrapper , B MapTask.TrackedRecordReader F9ERt E , 70T ZE&ER
EINAIIHEE, T MapTask.SkippingRecordReader Zgi , Ffi15cE&— T35 SortedRanges FlIEHEXAIZE,

<<{El ==
Writable

SortedRanges.Range

nges
-startIndex @ long
-length : long

¥ tRunge(in startindex : long, in length - long) | -rang ~doNext()
+get*() ~skiplfinRange()
skippedAllRanges() : boolean

25 SortedRanges.Ranges &~ 7 —NSEE |, RN EFEERE ( XEFEAEFAILIFRRSESD 0 ASER ) kKET—1SEE |,
HIRMH T —RIASEEERIER L. (TR 5% getEndIndex BEINGIRRHAE ST EBEA( MIB#E HFFXE] ), SortedRanges
BT —RIAESHTEE N TIRIESHSEEARES /£ add /7% remove J5i% EEEH—LLME (HEAESHILNE.
SkipRangelterator 2i35iA] SortedRanges B &2/Y Ranges RUIE(3E,

MapTask.SkippingRecordReader FUSCHIREIE , R AERZERAVRMNENRIF/E SortedRanges.Ranges , REEE next Fi%
&, FIEHRIEERMEEE SortedRanges.Ranges & , WIRE , B , FHSBIBAICREXY ( FEE )

NewTrackingRecordReader #1 NewOutputCollector ##t APL £/ , Bl 1A,
MapTask FY%HEmENZEER b EE MapOutputCollector , BERETE OutputCollector BIERY ERINT close # flush 753,

DirectMapOutputCollector FBfE Reducer F2{B /8 0 , MiEFEE Reduce MERAANR, EE2EEET


http://caibinbupt.javaeye.com/blog/401374

out = job.getOutputFormat().getRecordWriter(fs, job, finaIName, reporter);

5233 RecordWriter , collect E13%2%I RecordWriter =,
ANER Mapper [54:85 reduce 1155 , EF=({ER MapOutputBuffer ait , XENLLREZHAYIZE | B 1k 1ITAEARIAAE.

FAJR0E Mapper 2ifid OutputCollector 1§ Map RYEEREIH MHAIERA Hadoop RIHHIEEIT—" circle buffer I
£ Mapper Ui, 27T io.sort.mb * percent BfYAHE Fispill 2l disk NTE., BHHI THNEEFI—NERX kvindices
RIF TICRATER ( Reduce ) 0X |, key TEEPXFHAAIER] value FTEEPXFHARINE | 81D kvindices , FAIJRTLAES
X FHEIRIRANRER. kvoffets FBFEE PXHRIRHERT kvindices B9 partition #7HEF |, HEFRNERIGH HEGHE
A, HpER5] (kvindices ) fRIFAE spill{spill S}.outindex 5, FIELRIFLE spill{spill S}.out .

partition] partition]
keyStart - keyStart -
= valueStart |—— : valueStart |——>
& partition0 ! partition0
1 / keyStart / 0 keyStart /
Sl valueStart |—— | [ 2 ] valueStart |—— |
kvoffsets \ ;:(ani:onl / kvoffsets \ p:ni;ionl /
eyStart eyStart
valueStart / valueStart /
kvindices kvindices

2 Mapper (EB34ERIE , BrlgesHIE spill 3K | XESHESM—NAFHER | #25k Mapper B3—Mai ( spill.out #1
spill.out.index ) , a0TFE :

partition0) I startOffset I rawLength I partLength "/

partition2 I startOffset I rawLength I partLength I_,_d—/»
spillQ.outindex —} T partition0 I startOffset I rawLength I partLength

¥ artitior
I—/ ______ partition2 I startOffset I rawLength I partLength
partition() I startOffset I rawLength l partLength spill.out.index
artition

partition2 I startOffset I rawLength I partLength I;.

spilll.outindex | ...

spill.out

spilll.out

XN 2% partition HEFFAY , XHEERUIE , Mapper AUBILE#DER , Reducer E3REXAURLE spill.out PAI—ER. (IFR , W
FAIREEE_FRVERS 1S5 A—1E )

( BBEZiAY Hadoop Map Stage imfgo#r http://www.cnblogs.com/OnlyXP/archive/2009/05/25/1488811.html )



Hadoop iEfAE3 54 ( MapTask $6Bh3E , IT)

A7 _LE Mapper BiHRIRNFEHEESEFIREEFMEEITIC | FARFHEDT MapOutputBuffer AYFTE.

BSEERRTE, REVBAHEEWES job FIFITINEE reporter, EIECE , MapOutputBuffer BIUASRENANHIIS AR 5t
(localFs #0rfs ) , Reducer g924B#0 Partitioner.,

SpillRecord 23214 spill.out{spill E}.index ZEFARFFAIXINIHSR ( RFEIEFINEEUEMERGIIREF ) | iZ3UHRF T
—Z%1B9 IndexRecord , 40 TFE :

SpillRecord

-but : ByteBufter

-entries - LongBuffer IndexRecord
«\?p@IlR:\:qu(in yumPu_f.'iriun,\ sint) o _ LstartOffset : long
+SpillRecord(in indexFileName : Path, in job : JobCont) L rawLength - long
+.Qny v (o o . - Py - e b W) T Y et ; TR

SlpIIlRmA.ordun indexFileName : Path, in job : JobConf, in cre : Checksum) LpartLength : long

Fsize() @ int

2 R 3 HIndexRecord()

+getIndex(in partition : int) : IndexRecord ; i

5 x 2 2% e +Index Record(in startOffset : long, in rawLength : long, in partLength : long)
HputIndex(in rec | IndexRecord, in partition : int) =

HwriteToFile(in loc : Path, in job : JobCont)
+write Tokile(in loc - Path, in job : JobConf, in cre : Checksum)

IndexRecord 5 3 NFER , D BIE startOffset : IBR{WIEE , rawlength : ¥IAKE , partLength : SCFRISEE ( ATRERESS ) .
SpillRecord /5 7—FFIH IndexRecord , FRMZEZRTHRINCR (IREMIRCRAUEE  BAFAEE) . FKBUCR | B
M (BT ANERET ) .

TR E—LFmHERX kvbuffer , BEXIERZ35| kvindices FIEFZXIZREE [HEF TIEEA kvoffsets fBXA94ME , T
HEAE BB T BRIXERAAD,

I I int recordCapacity (int) (maxMemUsage * recper);
. . A R T S recordCapacityv ¢ RECSIZE:
recordCapacity = recordCapacity ¥ RECSIZE;

XERS KT 3 MEESE] , io.sort.spill.percent 2 kvbuffer , kvindices # kvoffsets BOEA/N LA M A8aGL , HREE 100,
#E 100M , X—EBo 2 MapOutputBuffer 5 FHFiEERZZHY ) . io.sort.record.percent 2 kvindices #[] kvoffsets 5 FHRY
[ELLHN FRER 0.05 ). RIEADTEAIEEAE kvindices F kvoffsets WNRICREZE N B9IE B AZSEZ 4N*4bytes |,
FRIEIXNRFM io.sort.record.percent BHE , BAIRILATEL kvindices 70 kvoffsets RZREEZ /D MER , O ECABEMNATIE
8, &% io.sort.spill.percent IE/mZHHHE P XY, kvindices F kvoffsets IEREERNAXIRAY 5 FBZENMHE , SF60 spill
BREETXANCRERERERS L |, softBufferLimit 1 softRecordLimit AT REIFTIEL,

BExd <key, value>iHEIE M X 218D Serializer BT , XEORIBCIRE FEEHEFEE. B FRE—LHEEEF
O] BEUEIEE4EANRERIWIMA, , BEERY Combiner #1 combiner T{ERS—LEECE.
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B spillThread , i% Thread 2I@ERAFFIBHEFX , HHE—ERFIHREEPXPHAS spill 2FEE L,
XE—MMNERNEE - BEETREL MapTask fY collect 5/A2&EF#E spillThread BiE#EE Efl<ZERZE&EI spillLock
( ReentrantLock ) # spillLock _ERIFNNZ4ZEE ( spillDone # spillReady ) 5ERkAY.

HLEELETE , MapOutputBuffer.collect NEERER :
i EHEMNSHEN ( <K, V>FFE Mapper BHLIE )
spillLock.lock() , HAIRFRX

WNERIKE spill &4 , RETEFHET spillReady.signal() , BA spillThread ; HZEF spill 53R (@I

spillDone.await()&F ) ;
spillLock.unlock() ;

kit key , value F&#T kvindices # kvoffsets (& , 73i% collect & synchronized , key # value B4
H, slilttedAEENHHEYX ) ;

kvstart , kvend [ kvindex =N EEFIMEREE spill 7 spill ERLEHRANIFEPEEE |, kvstart EBERUCEFHAN TR
kvindex 2 F—MNAISRAYUE | kvend BIERLLESTIK , BE—IRIER T kvstart==kvend , (BFF45 spill BIFRHERESHE
B9 kvindex BYE , spill Z55RAT , ERIESHIRL kvstart , XBFHR kvstart==kvend, XFLEiR , {0R kvstart X&F kvend ,
BRSIETE spill , BN , kvstart==kvend , RFGRT LB TIERE. HLERBS , FATTUBZENRE kvstart==kvend H¥|
i

TEHEISER , 118 kvstart , kvend #1 kvindex BVEES. #IIAAAIRTIR , E(IERHEE O,

0 n
HEEEEEEEEEEEEEEEEEEEEEEn

kvstart=kvend=kvindex=0

TELHT—INEE spill HCRFINYEE :

collect: | [ [ PTTTTI [T ITTTIITTITIIT] CEELTTITITTTEETETTET T
f ) f ; * kvstart
a ——_ kvnext = (kvindex + 1) % kvoffsets.length i kvnext = (kvindex + 1) % kvoffsets.length
afterCollect: [ [ [ PTTTTTT [T TTTIITTITITITT] EEETTTTITTITITETTTITTTITITITTTT
$ t

. kvindex kvstart
kvstart kvindex

7ERE kvindex #0 kvnext FUXER , BURESCIN 7 1EIAE X

MREARIMCRANIIET |, I spill ( ZMFEM) |, B4, ETERIIEAT ¢



S 5 O 6
! } }

: : kvstart
kvstart kvindex |, g R AR A3 kvindex
kvnext = (kvindex + 1) % kvoffsets.length kvnext = (kvindex + 1) % kvoffsets.length

T Y 5
} f } f

kvstart kvend = kvindex kvend = kvindex kvstart
afterSpil: [ [ [ [ [ T[T T[T T[T T TTITOTT LT CLTTTTTTTTTITITTITIITTTITIITT]
kvend kvend
kvstart = kvend kvstart = kvend
afterCollect: [ [ [ [ [ [ [ [ PI [T T T[] TIIITTT)] (LEXTTTTTITTTIIITTITTIITTTIT]
kvstart, kvend kvindex

kvstart, kvend
kvindex

BRI E kvnext , £B | iXMIE kvend==kvstart ( BB ELRE ) . 1R spill FHHE | B4 |, kvindex RIES
M4 kvend (X2 kvend RE&TF kvstart ) , M kvstart 1 kvend BIK/INER , B(ITTLEEICRMN T EENI—385 ( 58
=2 kvstart<kvend BY1ER , GILEBMUER ) . Spill EFRAUAH R , kvend ESHIRLS kvstart , kvend==kvstart X &3
/e FERT  FAITLARI kvindex FEIX NI EFIREEN | FHICRIERSHE kvindex F8RINIE 745  kvindex=kvnect ,
kvindex 2| F— 1A BAE.

KERAFe—T LEAGTTE | $550=2 kvstart , kvend #1 kvindex BEeES , H3L , <key , value>XiHERANERX , G2
AOISFE,

Collect TEALE <key , value>HiHHAT , SAE— MapBufferTooSmallException , iX2 value BYSRITIHERKK |, 488
IR ZRXAYET , XFMER FEAIFEVEA spillSingleRecord |, 4F57R4LTE,

Hadoop iFti3 53 ( MapTask 4% , 1T )

ETRITICHIZ key |, value Ui | XERDEEIREZY , M3 E THIA kvstart , kvend #0 kvindex Be &8I0 , BFITFHR( IR
RRIXER > RIS,

miHE X e |, F0 kvstart , kvend # kvindex XSIRAYE bufstart , bufend #0 bufmark, XZE9iAH KR EIZEE bufvoid |, F
TRBELFRERNE N XZERE ( WiSH BlockingBuffer.reset 947 ) |, #1%& bufmark , B FRCICRIVERE. XEPDEH
H bufmark , 2FA key 8 value BUIHETIKAY , (BIETERICRANERE | IAEEXHNTE ) .

RIFRIER RN X2 BRI value BITHUERE/N , AITE -

bufstart / bufvoid
bufend
o e e R  After key serialize

keystart bufindex After value serialize


http://caibinbupt.javaeye.com/blog/402849

X7 key BT , SAIGXY value {ER1T1L | ImATEEE keystart , valstart #1 valend 2BIER T key ERIFFIAE | value
EEAFHAAIERN value ESRAVGEHAE.

BITHEREY , FRTXERRZAEMT Bufferwrite 73i% , FAIGEBDT.

WNER key R1TEEHIN bufindex < keystart AFASVER BlockingBuffer B reset i%. [REZEE spill BUIFEHEERT <key ,
value>HERr , XFMER T , 1&18%5 RawComparator BIVEIESH "iF$IZE X |, 81D BlockingBuffer.reset 757% , iR
XANARR, TERERE T AMafRRIX A Na)ER

R\

pufstart ufvoid
After key serializ EEEnG bufindex & bufmark
bufindex keystart bufindex

BlockingBuffer.reset
bufindex + headbytelen < bufstart
bufindex

o \

Fh .
o 0

Gt

0o

LRI key HERITHERBMANESNIE R , FIISIE bufvoid iI8E 9 bufmark , MEFXFHAEIS LG , ASERE
{F bufmark Z bufvoid tHRYER |, #EEIE FXFIRAL , XERNE | key BBITHAVERIESATHAES T XAIRFIRLL.

EEEEE— R, FE bufstart BIEREREAEH FRA key STHMLER , MEAEE , LI2A95URN bufindex
& 0, AR BlockingBuffer PIERAY out A write FXE AL , IXSFRAM T Bufferwrite 75i% , /85 spill 1978 , &
BEATERINB N key SBITILHIZER,

TEFKIE write 757%. key , value BT TETF , RN XEHIEESRAXERT Buffer.write 5i% , XE—1EZM5E.
do-while &% , EEIFA1E RBHTEAUASEYE ( €152 0 XF0 kvindices 1 kvoffsets )

BRI ITREETXIEEERESMinG buffull IEPXIEELER ME BB ET RS wrap (IXSEE#O )
WTFEANTIE ; & (buffull && 'wrap ) BFFIKrBRIBGIRE EBBENETE ;

£ spil iIRBEEAIERT ( kvstart == kvend ) , oFFMER , AREEFPBICR (kvend != kvindex) , BBA4 |, IRIEE
E ( B HEEARESRICREEAE spill &4 ) Bah spill 13128 ; BN , MNRTEMEEARE ( buffull && lwrap ) , FIFXAD
IBREEX , UETRIINATEHTXAES MXAKEIESE |, il MapBufferTooSmallException & ;

WNER=EIA SRR spill FTBE1T , &5 spillDone ;

BS#UE , TR, W0R buffull , IISEIBESNEE: , UEHRIRETX , REIKRE bufindex=0 , FEM bufindex
WEES, BN, #iEM bufindex &bFFEE.

TESH T ETXEZEREAEHInG buffull IEMXIARELER FMERIFESTIERS wrap THERYJLFIRTE:



1) | [ |

A i A
fstart bu f."l.‘lEx t
2) | |
/ A A A
k } ufinde: k
3) | |
A A * A
“inde s bufmark t
4 |

&R LFIER 2 &, buffull #ErAM bufindex Z| bufvoid 258 EBHITESNERIRNE , wrap 2EIFBEEEEDH=E
BECEAK  WRE |, wrap A true ; &% 3 FIER 4 & , buffull #iF bufindex £l bufstart W=SEIREHESH , M wrap
£ false, BAE , &4 (buffull && wrap ) i#ER , BRINTEAE—
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NEMpFXA B3R,
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org.apache. hadoop.conf::Configured

HConfigured()
+Configured(in conf : Configuration)

4X—]

SerializationFactory

-SerializationFactory

-add
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Hadoop iFXiE%Hr ( *IDs #f1*Context 3£ )
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200707121733 ( #A jobtracker RFF4RESEIE9 ID ) AISE 3 SRV,

YA B(ESHIT | 11555 TaskID B& T EFERFIL ID , EiftEES ID , RRNARE FIXEE2—1> Map {£55 ( kR
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JVMId BT EERESHRITIREFRY Java B , Bl FEEBITIE.

797 {E Job 1 Task T{E , Hadoop It T —&RFIN LT , XL ETFXRF T Job #1 Task TIERYEE.

| org.apache.hadoop. mapreduce::JobCon

+JobContext(in conf - Config jubld : JobID)
Her*()

JobContext
Progress ;
Hget*()

—
JobConf

Job <jobTracker

"JobClient

org.apache.hadoop.mapreduce; TaskInputOutputContexY — = — 7 — = — = — —— —=—————

- Configuration, in taskid : TaskAttemptiD)

et

rset¥()
~deleteLocalFiles()

arg.apache.hadoop.mapreduce:: ReduceConl_

+MapContext( nfigur;
trgetinputSplit() : InputSplic

C uration, in taskid ; TaskiD)

QT HERIHIER EF 2 org.apache.hadoop.mapreduce.JobContext , BIEFRIIBENEBILT , BIEMHT Job H—EHiEE
M FENRRTE |, —MREFET JoblD , B—/ 3847 JobConf ,JobContext f&7T JobID 4 , EEI=EEBREE JobConf
f, BEEX T TNEED :

mapreduce.inputformat.class : InputFormat AYSCIR
mapreduce.map.class : Mapper FJ3CIR
mapreduce.combine.class: Reducer AYsCI
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mapreduce.outputformat.class: OutputFormat AYSCER

mapreduce.partitioner.class: Partitioner BYsCI

FE , BiR#trix , HEEIERE , FIF Java REFFRMHAY Class.forName 73i% , SR1G3EIIMAY Class,
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