QO@O0 _ kAhR.=i=
= © uml.org.en

HiveFlHadoop{ENiE{E

BRURGTR SRME %% B



il BB -

« 2010548 NIDAMIEZ=-=1EREBA

+ 2011F11R PEREIRAFENEERRARER

+ MZEHadooptIHk&. WiH. FREE. =BEHEIF
« XYMapReducetlEZRNBANBERNAR




CO@OQ_ kiRemz
= © uml.org.en

- T T

HiveZ& 4%l

HadoopA\|7]

Hadoop3Li%

Hadoop/RIE

Z=h/Hadoop RFUFEE §

HiveZmFE N JIRTE XAg
Hive R IRtz KAg
HiveSCHRIE R
Hadoop 5 3L KA&
%1 HadoopEERFZRAIANARSS TR/ 7B
HDFSTMAN =15 1 Sl EE
MapReduce/mtEN AN = 1H1SCH; y =1
HiveFIMapReducef{EVi@ Tos
Hadoop HDFSSCIREIR EZE
Hadoop MapReduceSCI)ERIH Tows
Hadoop NameNode & s R SMERRFN S
ADFSTZ

Hadoop JobTracker HABYSCIR w7

o



QO@O0 _ kAhR.=i=
- © uml.org.cn

- HHFR :
— BfREMapReducefEl 2[5

— mEABRAATS =

- RIEEIm
— BEMapReducefRlE BRI
— REAIT B E NIRLR

ST g



CO@OQ_ kizRemsz
= © uml.org.en

1. EeESEUEIN
2. BENMERER
3. JRIEIo

4. Profiling

A

]

B



CO@O0_ kiR.msm
= © uml.org.en

A



BCESHER g

1. =4 IMap Mg

2. BIEIZREReduce M
3. E4ahiEEE
4. R DHERIO




T RESHRM ERMap MY g

» MapBITEEBUR T XA TIE (split) 89D %L

o« [EE4EXUFAAIYIE]
— MapZiE&ETFia NI

 JEEFESH K SequenceSZ{4aTE]

» = L (HDFS ) B9—1NUHEE L A—1 a2
block?Z(i&

« — 1 blockXFh—NLinux3Z {4

+ blockX/\fdfs.block.sizeBtEIRE BAIA : 64MB

£
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. BEZHE—AST#block kNI

$ bin/hadoop fs -stat %o /history/auditlog/2012-04-17/10 46_30

268435456 : !
‘\\\\ 1 XHAHER
_2.$ bin/hadoop fs —help stat

~

N EﬁjﬂjMMB/ %property>

<name>dfs.http.address</name>

—_ Ny <value>hdpnn:50070</value>
° EE E*EE’J:_/PSZ1¢E/\J b | OC k/|\7§& . </property> y,
$ bin/hadoop fsck /history/auditlog/2012-04-17/10 46_30 -files -blocks

/history/auditlog/2012-04-17/10_46_30 524288197 bytes, 2 block(s): OK e
0. blk_6818414623683754707_6818687352 len=268435456 repl=3 ';
1. blk_1703312378178171970_6818689001 len=255852741 repl=3 @
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old-mr-api RITJEIR/ NS SEN

— mapred.map.tasks HIEEHImMap ML BRAE : 1

— mapred.min.split.size YJEI|HAsplitEz/size ZRHA : 1
old-mr-apifgtJEIRK/NEE

— splitSize = max[minSize, min(goalSize, blockSize)]

— minSize = ${mapred.min.split.size}

— goalSize = totalSize / ${mapred.map.tasks}
mapred.map.taskseJ LA Amap£y
mapred.min.split.sizeR]LURZD>map#q
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new-mr-api BIYIEI K/ NIEIN S4L

— mapred.max.split.size JJEIHAIsplitERzKsize ERIA : Long.MAX_VALUE

— mapred.min.split.size FJEIHAIsplitEz/) size BOA : 1
old-mr-apifIIEIA/NEE

— splitSize = max[minSize, min(maxSize, blockSize)]

— minSize = ${mapred.min.split.size}

— maxSize = ${mapred.max.split.size}

mapred.max.split.sizeA]LUIE KmapZy

mapred.min.split.sizeA] LU/ mapEl
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» mapiHFfTATIEINF30s-40s , Mibmapzl
- JEAEFEL-5

- HRFFEAERFIFITE
- FileInputFormat 1M EEDFEELmap

— TextInputFormat

— SequenceFileInputFormat

« —PMaptEZ N EFEF R InputFormat
— MultiFilelnputFormat (deprecated)

— CombineFileInputFormat

et
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Reduce Mg =

— mapred.reduce.tasks ERAE : 1
Reduce &R/

— B reduce taskiTRIZ

- HERINFHEEREX
ReduceMEIIKEAK

— ShufflefFi8 ( m*r ) RIAEFHEREX
— Jobl K&/ | Fnfg4E)ob
fEfFReduce MY

— B/ reduce taskiMEEIEENT 1~10G 28]
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o EGERIBERERYIFAL
— D EARE
— IR DR AEEEEST
« BBETA

— mapred.compress.map.output igtrue

=
=P==]

N

— mapred.map.output.compression.codec

« org.apache.hadoop.io.compress.L.zoCodec

« org.apache.hadoop.io.compress.SnappyCodec

SR AL {E FSnappy




RIEReBEIR

uml.org.cn

Sort & Combine

Merge &
Combine

~ SpillZEIRMRLIBROSIE
iGes o
. _ 7 N

= Map4ithi 3

i




Y index i
io.sort.mb Y — Z5I=H
LA &
jo.sort.record.percent P K\S VIS _
ke‘e/value... SR \e..
NN
: "B
lo.sort.mb 3f€LA io.sort.spill.percent E

io.sort.mb . @




T ERESHRG FMYwio g

e jo.sort.mb

— HEF=SIEIK/)N EAIAE : 100m
— EES5mapred.child java.optsiBED EHA : -Xmx200m

* lo.sort.record.percent
— 5| EIFRFEELA , BAA - 0.05
— Spilling map output: record full = true FEZEREXK
— Spilling map output: buffer full = true FEZEE/)
« lo.sort.spill.percent
— & spilllINFES AL EOA - 0.8
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GRS 3%

7’

Combine | RS
BN Mapiithi 3
1

* lo.sort.factor
— SMERTERTMergefISTI4Es . BRIA : 10
— Reduceim[EEEH )
— FRER 9100
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1. Combiner

2. Partitioner

Comparator
Multi|CombineFilelnputFormat

KeyValueTextlnputFormat
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Secondary Sort
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i BENIEIR Combiner t

« CombinerHBY

Memory
— mapimfiTRE Buffer AN
N
. N
— IR DBHER R e >

« Combiners:i4

e
7’
Y
e

— SCHRReduceriZ . - —iRspill ERE— 34
— Reducef N3 —2] e
- SIREHE AR HiTCombint.

P d

P d

7

P e

v d < -

Merge & - B

‘ B B - 1@ ;

/ ~~~~~ Mapmﬂjy ‘B s o

| ; %
#17FCombiner .
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« Combiner{&

HENMIEIR Combiner :

750k

— conf.setCombinerClass(Reduce.class);

— mapred.combiner.class

« Combinen&

N

n=

— Reduce input groupsizc/)\F Reduce input records

— Map#iHEy

!

=
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0 A% BEMIEIR Partitioner H

' Collect
Buffer

<key, value> -> <key, value, partition>

* Partitioner{EFE
— Bmapis i <key,value > X35 FERL5 M Ireduce
~ FraRY <key,value>XIEBFE D ECLAHNAYreduce ,‘
— tHEAkey D HLZE[E— reduce 'i%*
- IR D BECAUER T H b <key,value> e

N




2900%0 tihn BENXIRIR Partitioner H

« Partitioneriz

— configure(JobConf)

— int getPartition(key, value, numPartitions)

o RN

[0, numPartitions) mapifi B AJ—1 N <key,value>XJ reducef/1MNE

« B\ SCH HashPartitioner

30 /** Use {@link Object#hashCode()} to partition. */ ‘\e_

31 public int getPartition(KZ key, VZ value, >~---'--_
32 int numReduceTasks) | '? 2
33 return (key.hashCode() & Integer.MAX VALUE) % numReduceTasks; @
34 "

} BABESTNE  WRLELESTE
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oo BEXRIR Partitioner |
IntWritable> {

public static class MyPartitioner implements Partitioner<Text,

@Override
public void configure (JobConf job) {}

@Override
public int getPartition (Text key, IntWritable value, int numBReduceTasks) |
if (key.toString() .equals("taocbao")) {§

return 0;

} ;

return (key.hashCode() & Integer.MAX VALUE ) : -

% (numReduceTasks - 1) + 1; /E\ﬁ"taObao"EgkeyEE
- 05 reducefIE

‘/7

~

\ Hithkey AR tBreduce b IE

/

=B EN Partitioner

=
2
" s z
— conf.setPartitionerClass(MyPartitioner.class) @
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RawComparatorfz

BEMIER Comparator ?

— int compare(byte[] bl, int sl, int |1, byte[] b2, int s2, int |12)
— FBUASEIIRS KeyHERR

Hadoop BB FE X IFHIComparator

-H

HadoopB#HIComparatorftIHFELEEUM T it
TextgyComparator

< AT

— LU= RTE

— BN FERE

FHRE

RS M TRRIER

I



2996 T BHEMIEIR Comparator H

public static class MyComparator implements RawComparator<Text> |

@Override
public int compare (byte[] bl, int sl1, int 11, byte[] bZ, int sZ, int 12) {
return bl[sl] - b2[s2];

}

@Override
public int compare (Text ol, Text o02) {
return 0;

. 1 AHBE—AE
2. B TR BIARRA— ey

—
M=

SN Comparator

-
\E;

— conf.setOutputKeyComparatorCIass(MyComparator.class)'; e

=



ﬁf"ﬂgfﬁ)‘dﬁﬂ MultiFilelnputFormat .'"g

« MultiFileInputFormat
— BEgetSplits()/77% , BIJEAIARIEE
— EHmapred.map.tasksFRESsplitAY ML
- — I EREBE—TmaphtiE
— — P mapr] LAMEZ AN

- [EAAMultiFilelnputFormat
- B2xIMgetRecordReader() 5%

— &% . MultiFileWordCount
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“ e 2V FEER CombineFilelnputFormat i|

« CombineFileInputFormat

— BEEqgetSplits()/i% . BIEEABNEE \
0 : [A—Rack_EAgblocktdpg—1 spli
— MultiFileInputFormatfJ7t- \ : rept

— mapred.max.split.size ZA1A : O 30 : F—Node_FblocktaRi
: . n —A*split ; FTAYblock#
— mapred.min.split.size.per.node BAIA - I R e

split

— mapred.min.split.size.per.rack ZRiA : 0

» A CombineFileInputFormat
- BasxHigetRecordReader() /5% A
AN
— 2% : 1[X0.21RAFIMultiFileWordCount '%




.0...@) NI R emyE

o MERER KeyValueTextinputFormat it

« KeyValueTextInputFormat

— E_'%' RecordReader MapRI5E N RELEUR F InputFormat

— X EI—1T 9 <key, value>

- MapfATh <Text, Text>

- 3FKeyValueTextInputFormat

— conf.setlnputFormat(KeyValueTextInputFormat.class);
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» Reducelgi AEHBYFALE
— 81 Reducefi N\AIKey 2B FHY
— 81 Reduceimi A\FIValue 2 ToFHY

— &/ Reduceim AAIValuelliFAEE

« Secondary SortH#r
— & Reducefgi ArYValue 2T FH

1. F—AMobBIRiEST 3..
2. SmapRREIIFRX .g‘- e




X200 BiEMNIEIR Secondary Sort t

- IEHlF
—- FIPRERKEN AR
«FEE FREfIIAR «FElE FEPrIAL

Taobao 52 B2B 120
Taobao 31 B2B 72
Taobao 67 Aliyun 13
Alipay 10 Aliyun 32
Alipay 36 Aliyun 3
Alipay 29
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RIEReBEIR

HEMNIRIR Secondary Sort H

T 1
=

— Fgvaluefi NkeyH
— FHNullWritable{EvaluezsE

e

publlc class MyKey implements ertableComparable(MyKey> {

‘public final Text first;

public final IntWritable second:; 6\\\\\\\\\\\\\\\\\\\\\\
public MyKey () { i

first = new Text(): ” . IN= :
second = new IntWritable(): L. flrStﬁTﬂA;‘lé R
} 2. secondfFHUEEBIIALL
public MyKey (Text first, IntWritable second) { \E;
this.first = first; A\
this.second = second; ) -7

=



TR BEMNIEIR Secondary Sort t

. BN keyKHY

— LI Writable#z |, 23 FF5UL

Ll

@Override

public void write (DataOutput out) throws IOException {
first.write (out);
second.write (out) :

}

=] O O

@Override

public volid readFields (DatalInput in) throws IQOException {
first.readFields (in) ;
second.readFields (in);

}

L 0D

g Lol L Ld [ S D D D D D

g 2 =

~

Jx

3
=
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+ BxENXkeyz3EEY
— SCIlComparable , STFFELER
— JcHEfirst (7% ) , feHEsecond ( (£ )

40 @Override

41 public int compareTo (MyKey tp) {

42 int cmp = first.compareTo(tp.first):

43 if (cmp '= 0) {

44 return cmp;

A5 !

46 return -second.compareTo (tp.second) ; \Ef

47 } e
-/ 7
B W
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. BN keyKHY

— 3CHtoString()757% , Al

@Override
public String toString() {
return first + "\t" + second:

}

'-.] (] ~| I:-_l_l

[ W I A I A B

[
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« BEN Partitioner
— firsttHREHAYkey D ECZ5RE—1 reduce

[

public class MyPartitioner
implements Partitioner<MyKey, NullWritable> {

[ I |

@Override
10 public void configure (JobConf job) {}

I
L [0 =

@0verride
public int getPartition (MyKey key, NullWritable walue,
int numPartitions) |{
return§{key.first,hashCDde(] & Integer.MAX VALUE) % numPartitions;

I
-] O O ke

} X A

1/ } —
) : ‘iELI.
BEADEHAR %

\
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« BxENXValueGroupingComparator
— firsttBEAYkey|FFHEI—E
— BRUAEHKeyfYComparator

public class MyGroupComparator extends WritableComparator |
protected MyGroupComparator () {
super (MyKey.class, true):;

}

e I 6 R

VO 0

) @0Override
public int compare (WritableComparable wl, WritableComparable w2Z) {
MyKey ml = (MyKey) wl;
MyKey mZ = (MyKey) wZ; .

return ml.first.compareTo(m2.first):;

) R
| | :

RBATERR

T T T T T T T
Lo T A Y =S T e T e
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© BIAZUE 1570 AE)RA+ SR8+ EE0T AR
$ bin/hadoop fs -cat /group/dc/liangly/list
Taobao 52

Taobao 31

Taobao 67

Alipay 10

Alipay 36

Alipay 29

B2B 120

B2B 72

Aliyun 13

Aliyun 32

Aliyun 3
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« Mapscii

I
-] & (N

WG CO

L

ad [ =

[ T T L O L T e A T o B i Y s T S T
-] O O =

Loy 0

public static class MyMap extends MapReduceBase
implements Mapper<Text, Text, MyKey, NullWritable> {

private IntWritable num = new IntWritable(): key : rEA

_value : FREBIIAEY |

@Override |

public wvoid maptText key, Text value,
‘OutputCollector<MyKey, NullWritable> output,
Reporter reporter) throws I0OException {

num. set (Integer.parselnt (value.toString()));
MyKey myKey = new MyKey(key, num);
output. llect(myKey@ NullWritable.get(]H;

}

ABiEMykeyIIR value RS bg"
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e ReducesLCIj

public static class MyReduce extends MapReduceBase
implements Reducer<MyKey, NullWritable, MyKey, NullWritable> {

= Ll [

@0Override
public void reduce (MyKey key, Iterator<NullWritable> wvalues,
CutputCollector<MyKey, NullWritable> output,
Reporter reporter) throws I0OException {
output.collect (key, NullWritable.get()):

}

= Gl L Lo Ll Lad Ll L L L
] &y N

RN N & & T

|
L
gt

~

ey PEATAREREABIAY MR &
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. EEEEIER RS

%conf.set@utputKeyClass{MyKey,class]; |
conf.setOutputValueClass (NullWritable.class);

s N

fGicE Partitioner

TR o)

L

conf.setMapperClass (MyMap.class) ;
conf.setReducerClass (MyReduce.class) ;

Ve

| REAMRE

§conf,setPartitiDnerClass{MyPartitiDner,class]é ¢/

=l [N =

%conf.setDutputvalueGrDupingCDmparatDr(MyGrDupCDmparatDr.class]ﬂ

% conf.setInputFormat (KeyValueTextInputFormat.class) ;
- conf.set("key.value.separator.in.input.line", " ");

i I W B & =

L

On Oy Oy Oy OGN OGN e OnGn On O O e
1 Oy N W

a [ =

FilelInp ormat.setInputPaths(conf, new Path(args[0])): =

1 tputFormat. setOutputPath(conf, new Path(args[1l])): ‘E;_

- N =L
& InputFormat 'E '

| s
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$ bin/hadoop jar job.jar MySecondarySort \
> -Dmapred.map.tasks=3 \

> -Dmapred.reduce.tasks=2 \

> /group/dc/liangly/list \

> /group/dc/liangly/out

$ bin/hadoop fs -cat /group/dc/liangly/out/*

Alipay 36

Aliyun 32

B2B 120 x&.
'g‘ e

Taobao 67 ‘ @
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» Secondary SortiE\ 4
— BENX—1KEYZRETE[RiGHIkeyFvalue
— KEYRYLURER | SobtBRInkey/igttiRanvalue
— BrEX Partitioner , {XiR1iE[Rickeyn X
- BENFAFHLEES |, (NRIERIgkey3F

B Freduce R BITHEZE , FRBEEFICombiner !
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1. EFFWritableXdg:
2. [EFEString.split()

3. {§EHStringBuilder
4. 12HCatch®=®E
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2900%0 Lanx dmFEFe15 EEFH WritableXySR il

1 public static class TokenizerMapper extends MapReduceBase
17 implements Mapper<LongWritable, Text, Text, IntWritable> {

L)

]

private final static IntWritable one = new IntWritable(l);
private Text word = new Text():

s RNS o)

L

2 public void map (LongWritable key, Text wvalue,

3 OutputCollector<Text, IntWritable> output,

4 Reporter reporter) throws IOException {

5 String line = wvalue.toString():

T StringTokenizer itr = new StringTokenizer(line);

s while (itr.hasMoreTokens()) {.

9 word.set (itr.nextToken()); ( e )
0 output.collect (word, one); § EX MapperfIpkRE S

PR PR T T P T T T o T T 0 T T L T e T 6

) D =
ot

\ HpTEword AR | ﬁ'ﬁZiﬁineWSU% ; =

=
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WG D

!
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L o =

o S fmteixlo EHRstring.split() §

public void map (LongWritable key, Text wvalue,
OutputCollector<Text, IntWritable> output,
Reporter reporter) throws IOException {

String line = wvalue.toString(): |

String[] parts = line.split(" ", 0):

for (String part : parts) {
word.set (part) ;
output.collect (word, one);

}

$AEE 1T String.split()a] ﬂﬁﬂﬂ/

\

public String[] split(5tring regex, int limit) { |
return Pattern.compile(regex).split(this, limit];%

}

o

¥
v
ﬂ - ¥
.
§

\ >

-

JDKFRString.split() 73509521

\ J




o S fmteixlo EHRstring.split() §

(W8]

~] Oy 1 e

RS o)

L

LSS I T S S PN T A T L T S T S T T e T I
L D =

[ Y=

RIEReBEIR

private Pattern pattern = Pattern.compile(" "];%

public void map (LongWritable key, Text wvalue,
OutputCollector<Text, IntWritable> owtput,
Reporter reporter) throws IOExceptiocon

ES_E !

:String line = value.toString(): |
%String[] parts = pattern.split(line, O];%

for (String part : parts) {
word.set (part) ;
output.collect (word, one);

;

i EFpatterny5R

=H

— ANERAXKERIND LA , PRG0N

N

J

e

EEX MapperfIFREE

AN
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99909, 1 mt=i=1D {ERstringBuilder |

-2 5& public void map (LongWritable key, Text wvalue,

26 OutputCollector<Text, IntWritable> output,

27 Reporter reporter) throws IOException {

28 String line = wvalue.toString():

29 String[] parts = pattern.split(line, 0);

30 %String myValue = parts[0] + "\t" + parts[l] + "\t" + parts[Z]:

31 |

32 word.set (myValue) ; - ~

33 output.collect rd, one); 1. StringBuildern] iV FREIE

34 [ _ ) 2. {hadkstringBuilder X , B RTE4EHT
HiFHHEtIZXENFTRUR . 4

public void map (LongWritable key, Text walue,
CutputCollector<Text, IntWritable> output,
Reporter reporter) throws IOException {
String line = value.toString():
String[] parts = pattern.split(line, 0):

-] O (N

WD D

L

int length = parts[0].length() + parts[l].length() + part5[2].length{]ﬂ
StringBuilder sb = new StringBuilder (length + 2): 3
sb.append (parts[0]) .append ("\t") .append (parts[1]):
sb.append ("\t") .append (parts[2])

String myValue = sb.toString():;

d D =

word.set (myValue) ;
output.collect (word, one);:

[V I FY J UFR J FS [ FS % AP [ F T A T  T
=] O O e

(n e
gt
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1. RTAERIRAE
2. IRmREIRE BRI
3. HEREIFEAMLZES

RSB ISR TR —
2. reduce()iEHEEE © QuotaiBHEEABIRRLT

1. configure()5¥E
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. Profiling H

[2R3Profiling BRI : false

— JobConf.setProfileEnabled(boolean)

— mapred.task.profile

e Profiling[X|g] BRIA 1 0-2

— JobConf.setProfileTaskRange(boolean, String)

— mapred.task.profile.{maps|reduces}

o BZdEProfile=%{

— BN
hprof=cpu=samples,heap=sites,force=n,thread=y,verbose=n,file=%s x&.
— JobConf.setProfileParams(String) Y3 g

— mapred.task.profile.params . @



. Profiling H

\‘

« $ bin/hadoop jar hadoop-*-examples.jar wordcount \ LB SRR

: 2. MANEFEEE Az
-Dmapred.output.compress=true ) | |

. | BHProfilin ¥ reduce-0 Profilin
-Dmapred.task.proflIe:truee\/\'=' e ) U , e

-Dmapred.task.profile. maps=500-500 —Dmapred.task.profiIe.reduces:O—OZ(

-Dmapred.task.profile.params=\

“-agentlib:hprof=cpu=samples,interval=1000,force=n,thread=y,verbose=n,file=%s “ \

-Dmapred.reduce.tasks=10 \

/history/auditlog/2012-04-07/ /group/dc/liangly/out

~

1 CIRkECPU
2. REFEPEIZF100ms

- EEEI 4

—  [BHAProfilingfJtask&ZTHIRIE ;‘E‘
— ProfilingZE R AT fEtask B S BT Gateway F B gz

%
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§TRECE 300545 (thread=200001)

5 ore. apache. hadoop. 1o, compress. zlib. Z1ikCompressor. deflateBytesDirect (Z1ibCompressor. java:Unknown line)
org. apache. hadoop. 1o, compress. zlik. Z1ibCompressor. compress (Z1ikCompressor. java: 3156)
oreg. apache. hadoop. 1o0. compress. Compressorstream. compress (CompressorStream. java: T6)
org. apache. hadoop. 1o, compress. Compressorstream. write (CompressorStream. java: T1)

mainZFEAY—IRTRACE

%CPU SANPLES BEGIN (total = 211) Sun Apr 15 16:05:37 2012

irank gself accum count trace method

1 29, 56% 29, 56% B3 300546 sun. nio. ch. FPollArrarapper. epol1lWait
2 28, 44% 53, 29% B0 300545 org. apache. hadoop. 10, compress. z11ib, Z1ibCompressor. deflatebvtesDirect
3 6.16% 64, 45% 13 300464 java.net. SocketInputStream. socketRead)

iCSRIcPU(EBvG \ e
N / »

HPROF&I#} : 33
http://java.sun.com/developer/technicalArticles/Programming/HPROF.html @
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HadooptXEXiERI

http://wiki.aliyun-inc.com/projects/apsara/wiki/YuntilResources

Hadoop MapReducefmiZiGEa

http://hadoop.apache.org/common/docs/r0.19.2/mapred_tutorial.html

Yahoo! Hadoop{&%

http://developer.yahoo.com/blogs/hadoop/
Cloudera Hadoop{8%

http://www.cloudera.com/blog/
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