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1. EE2ET

MSEBRAE S BRI 25 BoR, $UT KRB EH MapReduce &, 2 map H0ARE
™, Reduce FEFIE TN, Hadoop R4t gvM A T4 A NFEHIE B BB, Java B
1 Ge MLHIRE B A AE, RIS EANBIERA 2 FA =B ATE, B2 DM R B 24 ovm
[FINIZATI, Java KINAFE BRI, SEmTHE AR @ MR . B B s 6e pl
I BENS T 2 S AT THEEL R 7R 2, (HR AR MR AR O 1r) R ot s AT S i Ak B P A 5 0
I AETRIE R R cr+3MA], Ay B RN AE AR U N A ) AL AL b SRAS ARSI R

ff Hadoop MapReduce HEZEHT, 5 AR AL EE 2 P /S EL MO R, H il B &R
G EAESS I 7 RO B AL B . FEAT S5 0I5, WA R G0 )A Bl AH B ) A B R R 0 75 B £
FEHEAT AL . FE T IXAMHE AL AESEAE S Hadoop MapReduce HEZE, N T BEARL.
BT EHEA c++77 AT MapReduce H#EALFE, Baidu/SYS/SOS Group Y& #T
FIWiH, %% Hadoop C++ Extension (f&j#K HCE), BIELI—E5EEN c++EdHabH
B, SV P8 P BRI B A7 78 A D RE XS SORAC BB, [RINFE C++75 [A) BE N B e i
P TaskTracker (HHWAE, FHA A RO HE EEFA .

HCE Tl H ST+ P«

F— W RSB HeE BB — AR RRAS, ARRHEZLHR 70 AN BN ) D) e AR,
¥ & LineRecoredReader/LineRecoredWriter. IFileReader/IFileWriter.
SequenceFileReader/SequenceFileWriter . HadoopOutputCommitter
MapOutputCollector/CombineOutputCollector/ReduceOutputCollector MK
XHF Lzo/z1ib MRS . Hr, MBIV Java ) InputFormat
56; Reduce AbHH, shuffle fl Merge Sort {4 Java 58, HAH MapReduce
Helle AE P R 42 A B e+ S2H

IR ST shuffle Ml sort J7al, XK
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2. EREIT

2.1 SE%EH
Client
| SubmitJob > TJoz
racker
M1
Java==>C++ Provide tasks to TaskTrackers
Co-ordinatemap & reduce phace
map{) Task Provide lob progress info
cker
InputFormdat | RAM | Rl DFS
DFS
splitl § I_ﬁ'ﬁ-ong Regionl Task Output
splitz Region2 Tracker file 1
1 eplitz
Input -
file || Ritd R2
splits M2
= Cid
Task Regionl Tas k
Tracker Region2 Tragker sort DFS
M3 read reduce(} utput
file 2
Task Regionl DutputFormm
Tracker Region2
'lll I|I
Map Phase Reduce Phase

1 Hadoop Mapreduce HEZL/REHE
1 /& Hadoop Mapreduce FIHEZ/REE, JobTracker 51/, TaskTracker
JA8l Child Java $4T task, Task HRMHHEAEZH Child Java 5EHH; TIFE HCE
HEZREE T, Task A EHE A BEE: S B c++F3ERE R 7€, TaskTracker H Java
53 R AR IR S A I

2.2 HIEER

2 gy T HCE HEZL T H P ENLHAT I REURAE, TR — T BAARMEE @, M
K Java BRH C++ IR R TR EAEU TR /41
1. HPTERF EE AT, Hlin Mapper. Reducer X RecordReader #l

RecordWriter %,

2. HFELa AATIRASE, RACH HeeSubmitter FLE HCE BITHIH IS, M
HREFRZENSE] JobTracker, AL AT FRIEM HeceNoJavaInputFormat 35, H A5t
BN 0 MBS Inputsplit, XA ALY c++ FEFE, B c++ifffeE
LU .

3. YEM#E JobTracker 4MRN Task, 3 REIEREF, 7E TaskTracker EH| T
1217, Task 4% MapTask fl ReduceTaske

TaskRunner Ji3} Child FFERME A Task, £330 Child ZHl, B&EMRA
PATFRT 20 KA TAE H O3, Task MEMWOEAIE. child iR Task & MapTask i&
& ReducTask WHX N run Jik.
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4. Child Java #44T HceMapRunner, A3 c++THfE, 52 & socket HIE,
Java i) BinaryConnection KM 515 c++imfLidil B

HCE C++ TR FFEIERE G, %4F Task 2K,

5. Java Ml C++imE L), HceMapRunner J6¥ JobConf f£i#%h c++ T ilkfE,
bt J5 =PAT RunMap A, BPEE C++FHEFEAT Map AbEE, T Java A EEFF task
AT T8 RCE T

6. CH+THFRINE] RunMap w4, MR € I EERASEILE)# RecordReader.
MapOutputCollector. IFileWriter. Partitioner ZXf%, Mapper JH setup
#E, SRJ518iT RecordrReader it Java WK inputsplit (55, M DFS &R
B key/value X}, AT map #1E, H&J5 cleanup.

7. Mapper HIZ5H, THEER] Combiner & HH; Mapper A AH LR X <key,
value>, rtii#i%%E| Reducer EEIHM, HIHFAIN R, AHE key IR/ (EX 22 [F—
™ Reducer #, WA key B Reducer HIAECIERE, ZH Partitioner MUER.
M2, Map Mg R MapoutputCollector fEAMPEIT spill/IFileWriter #
£, MR % Java 1 OutputCollectors

8. C++ T i#FE Mapper PATTEHEL T H I, Java Mm@ BRI RE, ZESRM
BT, child Java W3 task 5EAIHE, EFER [EIEHH 75 .

9. $4T Reducer HIEHERFERMLT Mapper.Child Java $44T HceReduceRunner,
Bl c++ TS 2 #EEG; ct+ FHERE WS RunReduce WA JE, BJ&
Recordiiriter . ReducelInputReader . ReduceOutputCollector %X % . fF
Reducer PATTERJE, £ A child Java &i%.

XHE TR Z, shuffle Ml Merge Sort WREVIARH Java KFEMA], Java
Uikt shuffle FHEF LU 2 MR U (mapx. out) HIERAR(E BRI c++3FE, HE
N EM C++ ReducelnputReader BEHUXYE L4 HE B A M HHE S, AREEEHS
Reducer. Reduce HJ45R, iHid ReduceOutputCollect HiiH 3.

10. ¥ Reduce AT G, FEHSEHINN XAFIE, B move FEML 4 %
2N, commiter FEMIX—DHAE. HELLH) Committer A] LA P iE ], IXAETE & H
X R e Hbase ERHARAAAE RGN, BEWI/D —REINIPE DL HEZEERINSEIRE) /2 C++I)
HadoopOutputCommitter, HiH 58 H 45 R AR IE

A T FlMapReduce ) Java F 1@ % e B ALK, 7F Java i S T C++ Commiter
PR 2K HceOutputCommitter, ‘B M 71 HadoopOutputCommitter HKA Task
Java HALZ .

L{RRecordreader ¢ Q L _mmwrm_(g) Hal utpu itter
%r Redu%ﬁ?
MapQutputCollector = ReduceInputReader =
IFileWriter LocalFs \_ IFileReader LocalFs
Fille.oyE_D I Wap. out
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K 2 Hadoop C++ Extension HHiil g ~=E

2.3 HEFF3

K 3 ik 1 HCE HESEH) Java Sl C++3m KT B A TN e, 3l 1L I Fr B RERS RIBEAEZL A
PO EhIE .

REQ_COMMIT (true)

Joblracker avaChildProcess C++Process
: {The Job's temp dir i |
| had been created by : :
: outputcommitter 1 start c++ process |
| in setuptask} L 3
: I connect server |
| [ |
i : START MESSAGE :
| L 1
! 1
: ] Set a flag, do nothing.
l : This message can be deleted
|
1
| i e .
i : SET JOB CONF :
| i
| 1
1
! 1
|
| : Read confs from downstream.
: ' Set the c++ job conf
1
| I
| I
| 1
| 1
1
|
' : T
: I RUN_MAP/RUN_REDUCE |
I |
: )
| I
| i rupMap/ runReduce
|
| I
| I
! I waitHorCommit
: : NeedCommit (true)
| ]
| ]
| ]
|
|

status report (COMMIT PENDING)

UpdateTaskStatus

HeartBeat (commit task)
REP COMMIT (true)

commil

€> exlt

DONE

status report (RUNNING)

UpdateTaskStatus

T
|
|
|
|
S
1
|
|
|
|
|
|
|
D UpdateTaskStatus :I> exit
| |
| |
| 1
| I
| |
] 1

B 3 HCE FEHE Java-C++3H AL ¥ E
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3. ARENO

FIP RE P 4% 7K LA i D ke CE SR D RERE .

class Mapper {

public:

virtual int64 t setup() {return 0;}

virtual int64 t cleanup(bool isSuccessful) {return 0;}

virtual int64 t map (MapInput &input) = 0;

protected:

virtual void emit (const void* key, const int64 t keyLength,

const void* value, const int64 t valueLength) { getContext ()->emit (key,
keyLength, value, valuelLength); }

virtual TaskContext* getContext() { return context; }

}i

class Reducer {

public:

virtual int64 t setup() {return 0;}

virtual int64 t cleanup(bool isSuccessful) {return 0;}

virtual int64 t reduce (Reducelnput &input) = 0;

protected:

virtual void emit (const void* key, const int64 t keyLength,

const void* value, const int64 t valueLength) { getContext ()->emit (key,
keyLength, value, wvaluelength); } }

virtual TaskContext* getContext() { return context; }

}i

FEALMERAR () AIRAF
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class Combiner {

public:

virtual int64 t setup() {return 0;}

virtual int64 t cleanup(bool isSuccessful) {return 0;}

virtual int64 t combine (Reducelnput &input) = 0;

protected:

virtual void emit(const void* wvalue, const int64 t valuelLength)

{ getContext () ->emit (getCombineKey (), getCombineKeyLength (), value,
valueLength); }

virtual TaskContext* getContext () { return context; } }

virtual const void* getCombineKey () { return combineKey; }

virtual int64 t getCombineKeyLength() { return combineKeyLength; }
bi

class Partitioner {

public:

virtual int64 t setup() {return 0;}

virtual int64 t cleanup() {return 0;}

virtual int partition(const void* key, const int64 t keylLength, int
numOfReduces) = 0;

b

class Committer {

public:
virtual int commit () = 0;
virtual bool needsTaskCommit () = 0;
virtual ~Committer () {}

b

class RecordReader {
public:
virtual int next (void*& key, int64 t& keyLength,
void*& value, int64 t& valueLength) = 0;
virtual float getProgress() = 0;
virtual int64 t open() {return 0;}
virtual int64 t close(){return 0;}

virtual ~RecordReader () {};

FEALMERAR () AIRAF
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class RecordWriter {

public:
virtual void emit (int nStream, const void* key, const uint64 t keyLength,

const void* value, const uint64 t valuelLength) {}
virtual void emit (const void* key, const uint64 t keyLength,

const void* value, const uint64 t valuelength) = 0;

virtual int64 t open() {return 0;}

virtual int64 t close() {return 0;}

b
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4. BRIt

4.1 HceSubmitter

LHPPATI N AT, BT Hee HESE) MapReduce THEHHEE ).

. /hadoop hce -Dmapred.job.name=text 1.4G -reduces 2 -input
/user/test/data/text 1.4G -output /user/test/hce/output/20100221-1625
-f /user/test/hce/bin/wordcount

mapred.org.apache.hadoop.mapred.hce.Submitter.java HTmAIT S

25— hee fFll, Submitter £HE —LE conf 4, Hiltn:
mapred.task.hce.enable ZH N true;
MapRunner N HceMapRunner, ReduceRunner 4 HceReduceRunner;
mapoutput Ml reduceoutput M) k/v AN Text;
InputFormat 5N HceNonJavaInputFormat, OutputFormat N%E;
HADOOP LIB DIR Ml LD LIBRARY PATH [FERINFEIE.
Bfif5 submitter &fEA Jobclient #&ZMEE JobTracker,

4.2 HceMapRunner & HceReduceRunner

M TaskTracker/dd)avM_b BT 45 ), SEFrif 4% & MapRunner /ReduceRunneri]
HceMapRunner/HceReduceRunnerZs GEid Submitterfili®) Klruniiit. % iEa6l
FEe++ R, HAENR P Al avaimilid Athsocket AL IESE, IR G AR
SubmittertfE MBS H o — it %.

EAREY G, jvnAlc++# R LIS gobConf, C++I B SN FIMapfRfF. 7
Gb, c++tRJE NG 2B r 1 i t RHNZIFR AR IR .

2 J&, HceMapRunner/HceReduceRunner2ifid Wil K4 RunMap/RunReduce
ChCH+T AR, P SR R A

MapRunnerfE i A Hadoop KM AFTE, Hrun/ii%& “run (RecordReader<Kl,
V1> input, OutputCollector<K2, V2> output, Reporter reporter)” ; Ifi
ReduceRunnerfE i A K H AL, ReducefzHi2Iterator 7 AMiERecordReader
T FHik, FAVERFEEAZHEIFIR T, fEReduceTask.javaFiillHceEnable
1%, ffiReducefE&HATH K H I IMapRunner fJReduceRunner /7 .

ReduceRunner LAEHATHE & shufflessort Z G HIEHE O 4 45 Dump B HEEL T 1K
—RH| A (mapX.out) o XEETHHFRKEAE N obconfHIAL BAL LS C++FibFE, B
BEHUH B SCHAE IReduce AR o

4.3 Communication Protocol

Java Ml C++ii#AE A BinaryConnection KKREH socket HAZHLH .
M Java B c++HI EXMARE SET JOB CONF. RUN MAP, RUN REDUCE. CLOSE-

FEALMERAR () AIRAF -11-
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ABORT . REP_COMMIT %; M cC++3| Java M4 B A STATUS. PROGRESS .
REGISTER COUNTER. INCREMENT COUNTER. REQ COMMIT. DONE %,

JVM WFERY, C++imilit ping ERAIRE, RIRERS 5s Ml iERRE, MR H;
C++HE M IR i), Child Java fEN socketServer gk R % socket #HE (while
P, BEMH A RO s C++ BERE AT I8, 1 Hadoop Java HEHER ki1l task
R

4.4 Status & Progress

RNTBIE cr+ IR B FE B AN R B A e LR Status/Progress %
JVM, C++IEFETEJE 3G XA 7 — N F4FE pingThread, pingThread M5 Rk 5s ¥
Status/Progress/Counters f£#%5 JvM, il Java 1545 Reporter, fill K Reporter
HIAHCERME DN getCounter 55, DMEH A M web G sl sn EA# .

Status fl Progress WL EIN/ A E i) RecordReader K] getProgress /7
13RI, Counters M1 Hee MEZEEH FREFIEM, FFAE Hee HEZLNZES 2L

Java Ui Reporter {ESRHUI LR ZiHid RecordReader ) getProgress i, 1X
/N RecordReader fF InputFormat F5E X, Bl HeceNonJavaInputFormat FSHE X T
HceDummyRecordReader, 34 Java 3| c++£ KW progress HEJG, BIEIH 3
BIEMMIEL HceDummyRecordReader MAHRAZ=E, AJGH I getProgress R[FIZ
Reporter 7K.

pingThread FEFFEEHIF—1 Connection, KIH% Connection Bk T Java
C++/] JobConf Mg f&isl, HARIIREM 2 C++3] Java KPR/ tHEfE R, RIS
JREREE /PR, ERGR AN . AR, R 5s FVHEAA RN S HNIERE gvM 2 B IER,
IMRTH BB E L L RRM, M4 pingThread F&fefil c++EfE R MR H .

4.5 User-Class Registration

HCE HEZEEIT factory HEGEMA FwEhlZE. AP e XIhfek )5, £ main BREH
T HAT AN R 5 ASREM A e Sk

HCE: :runTask (HCE: : TemplateFactory<testMapper, testReducer, testPartitioner,

testCombiner, testCommitter, testRecordReader, testRecordWriter>());

4.6 MapOutputCollector & ReduceOutputCollector

// TODO

4.7 ReduceInputReader

// TODO

FEALMERAR () AIRAF -12-
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4.8 LineRecordReader & LineRecordWriter

// TODO

4.9 IFileReader & IFileWriter

// TODO

4.10 Combiner

// TODO

4.11 Committer

{E Hadoop MapReduce JEASLILH, Map &5 HRiEd outputFormat HlflHIH, EH#K
AN B2 O : RecordWriter Al OutputCommitter.RecordWriter $#2fit 7 write
771, FHTfitti<key, value>Hl close J5vk, H TN M FHIH . OutputCommitter
et 7 — &5, AILLER] Task HIHER BUE S

1E Hadoop Java H, FileOutputCommitter ZERIAH] OutputCommitter SLHL,
MapTask/ReduceTask {f Map/Reduce PATTERG FINT task BB FHE Commit, HLE
BIFMHAT TR EE, WHRWA Task FIBNAT, BLAH—DEAFE commit K.

HCE HEZETE Java Ymiefit T HceOutputCommitter, Ef& Proxy Committer, fk
ANJE A Hadoop LI ZHH; SLPR TAEM Committer & C++ 7% [A] BRI SEIL Y
HadoopOutputCommitter, T & FileOutputCommitter FJ C++3LH,

HadoopOutputCommitter HJ needCommit HiE<&[ Java KIEM 2 H &
commit 15 B H regCommit 3K, ¥ Task HE commit H H TaskTracker
JobTracker {5 &, HceOutputCommitter M) commit /¥k A C++Ki% repCommit
NiZ:, H HadoopOutputCommitter FAATHIEH] commit.

4.12 Compression

// TODO

4 .13 SequenceFileReader & SequenceFileWriter

// TODO
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5. XTI

Hadoop FAE MV BEFNE s A 385 /AR AE FH Java w5, BRIAMEHE S N java
HE, REW, MapReduce MAMEF AT LMEHHAMMIE ST WS, Ll c++.

Hadoop HITH A M Streaming 2 1 0¥ N AR T Ik N B b 2RI EL, Hadoop
Streaming HWEIFATHIE gava HI%FETE S 4 MapReduce, Streaming F STDIN (F5
RN ) A sTDOUT  (AnifEd ) SRAIFRAISM 5 1 Map Al Reduce BEATEIRMAZ #EE . 1
fAIRERL A sTDIN Al sSTDOUT #B W] LLH K4S MapReduce F£/7, HLUNFATH Python
sys.stdin fll sys.stdout, BF# & C I stdin Ml stdout.

H—MEZE Ppipes AV C++I%/ A\ MapReduce HEZE, FE LW c++REK
BPPHST RS, Za AR A B E H LAY, HE gvM @it socket #HATIEG . LRI
fFE Java Bl CH+SCIBITIREXN RIMEEA S, XEETREXN R FE RecordReaders.
Mappers. Paritioner. Combiner. Reducer M RecordWriter %,

Hece B A socket SZHL JvM Fl C++ FEREHGELS, FIRESCRER 7w &R
AEXT % . 5 Pipes A, Hee 58/ | MapOutputCollector.ReduceOutputCollector
SEDNREXT G C++3EI, AAMEHFF outputCommitter WA P & X7 R X7 K ffi#
Hadoop MapReduce HEZL%& ThREAER AR A TE AR, HPEAbBEml DLse 4T c++2500), M
T SEBL 1 HHf AL BEA AEMV R FE R 73 B 5588 & o Hee MEZRAMUAEE S HHAAH T c++it
PR TJava BIARF, T B AR RS & BEORIIE 1 B0 A% 5 S5 A 24

AR Hee FA M F Hadoop Java SEIAIEHE shuffle Ml sort, A,
WAEERR Y BIMIE R gava FE. £ FIATAES, Hoe RS 5N & A7) 70 A H 3
P70 MM AETSHES MapReduce B EEE M Java AR HESE 45540 A o

6. EEHH

[1]OReilly.Hadoop.The.Definitive.Guide.June.2009.RETAiL.eBOOk-sUp
pleX.pdf
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