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class HdfsCrud {

/7 BURERCE S
Configuration conf = new Configuration();

[/ XATEIROCHE, 1XEfE Bt &hadoop it B A H G B
conf.set("fs.defaultFS", "hdfs://ns1");

return conf;

package org.apache.hadoop.hdfs.crud;

.io.BufferedInputStream;
.io.FileInputStream;
.i0.IOException;

conf.Configuration;

.Path;

.FSDataInputStream;
.FSDataOutputStream;
.FileStatus;
.FileSystem;

cdits | | foimage i herplger SR 4
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hdfs.DistributedFileSystem;
hdfs.protocol.DatanodeInfo;

io.IOUtils;

[/ RS ERES] hdfsHIFLE (S S
private static Configuration getConf() {

* JRECHDFSEERE BP9 ARG R

/] SRR E S

Configuration conf = getConf();

/1] BIEESCAE RGeS

FileSystem fs =

FileSystem.get(conf);

public static void getDateNodeHost() throws IOException {
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/1 FEEER SRS R Gthdfs
DistributedFileSystem hdfs = (DistributedFileSystem)fs;
/] B AR A R GehdfsffDataNode i f13 &
DatanodeInfo[] dataNodeStats = hdfs.getDataNodeStats();
// %
for(int i=0;i<dataNodeStats.length;i++){
System.out.println("DataNode_"+i+" Name:"+dataNodeStats[i].getHostName());
}
/] R
hdfs.close();
fs.close();
}
/*
* upload the local file to the hds
* BRI R AR
*/
public static void uploadLocalFile2HDFS(String s, String d)
/1 BRI R G L
Configuration conf = getConf();
FileSystem fs = FileSystem.get(conf);
/] BB S
Path src = new Path(s);
Path dst = new Path(d);
/] P&V
fs.copyFromLocalFile(src, dst);
/] R
fs.close();
}
/*
* create a new file in the hdfs.
* notice that the toCreateFilePath is the full path
* and write the content to the hdfs file.
*/
public static void createNewHDFSFile(String toCreateFilePath, String content) throws IOException
{
/1 BRI R G LA
Configuration conf = getConf();
FileSystem fs = FileSystem.get(conf);
// B R s
FSDataOutputStream os = fs.create(new Path(toCreateFilePath));
// B NUTF -8 1 £ dfa
os.write(content.getBytes("UTF-8"));
/] KRR
os.close();
fs.close();
}
/*
* GRS BIHDFS (MERE 5ZAF R/NE G, BOCHREF, T 128M)
* notice that the toCreateFilePath is the full path
* and write the content to the hdfs file.
*/

public static void copytoHDFSFile(String toCreateFilePath, String localFilePath) throws

IOException {

throws IOException {



/] BSOS

BufferedInputStream bis = new BufferedInputStream(new FileInputStream(localFilePath));

/1 BRI R G

Configuration conf = getConf();
FileSystem fs = FileSystem.get(conf);
// BIEEHDFSHi H i s

FSDataOutputStream os = fs.create(new Path(toCreateFilePath));

[/ PR T A ) —Fh— IR — AN A

byte[] bys = new byte[128000000];

int len = 0;

while ((len = bis.read(bys)) != -1) {
os.write(bys, 0, len);
os.hflush();

/1 KRB
os.close();
fs.close();

/*
* read the hdfs file content
* notice that the dst is the full path name
* FECCHE, iREbuffer [ E Fprint]
*/

public static byte[] readHDFSFile(String filename) throws Exception

/] BIESE R G S
Configuration conf = getConf();
FileSystem fs = FileSystem.get(conf);

/] BIEEER AL S
Path readPath = new Path(filename);

/] REAR B

if (fs.exists(readPath)) {
FSDataInputStream is = fs.open(readPath);
[/ FECHHER, DMEEbuffer K/

FileStatus stat = fs.getFileStatus(readPath);

// BlEbuffer

byte[] buffer = new byte[Integer.parseInt(String.valueOf(stat.getLen()))];

/] TS, fF A\buffer
is.readFully(@, buffer);

/] RIAER:
is.close();
fs.close();

/7 3[R Y H
return buffer;
}else{
throw new Exception(“"the file is not found

")

{



151 }

152 ]

153 * RS, FTERSCME

154 &/

155 public static void read(String fileName)throws Exception {
156 /] IS R &S]

157 Configuration conf = getConf();

158 FileSystem fs = FileSystem.get(conf);

159

160 /7 BUEERAT S

161 Path readPath = new Path(fileName);

162

163 /7 BEHCER, FTIRRSCAE

164 FSDataInputStream inStream = fs.open(readPath);
165

166 try{

167 [/ VEBURICHE, ATED, 22474096, #EAEJS AR
168 IOUtils.copyBytes(inStream, System.out, 4096, false);
169 }catch(Exception e){

170 e.printStackTrace();

171 }finally{

172 // close steam

173 IOUtils.closeStream(inStream);

174 }

175 }

176

177 /¥

178 * delete the hdfs file

179 * notice that the dst is the full path name

180 * JHERHDFS S A

181 w5/

182 public static boolean deleteHDFSFile(String dst) throws IOException {
183 /] BIESTF R G S

184 Configuration conf = getConf();

185 FileSystem fs = FileSystem.get(conf);

186

187 /] BIEEERAE S

188 Path path = new Path(dst);

189

190 /7 MBS, IR 8] 2 15 )

191 @SuppressWarnings("deprecation™)

192 boolean isDeleted = fs.delete(path);

193

194 /] RAAFER

195 fs.close();

196

197 /] RIAERAESIR

198 return isDeleted;

199 }

200

201 VA

202 * make a new dir in the hdfs

203 * the dir may like '/tmp/testdir'’

204 * G H xR

205 =/

206 public static void mkdir(String dir) throws IOException {
207 /] BRI FRGE S

208 Configuration conf = getConf();
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/

FileSystem fs = FileSystem.get(conf);

// B
fs.mkdirs(new Path(dir));

/1 RS
fs.close();

E3
* delete a dir in the hdfs

* dir may like '/tmp/testdir’
* kR H %

*/

@SuppressWarnings("deprecation")

p

/

*

*

ublic static void deleteDir(String dir) throws IOException {
/] RIS RGeS
Configuration conf = getConf();
FileSystem fs = FileSystem.get(conf);

/7 MR H
fs.delete(new Path(dir));

/1 RS
fs.close();

k%

@Title: 1listAll
@Description: 7t H T S

@return void IR [E]
@throws
*/

@SuppressWarnings("deprecation")

p

p

ublic static void 1istAll(String dir) throws IOException {
/] RIS RGeS
Configuration conf = getConf();
FileSystem fs = FileSystem.get(conf);

// FREHFFI%R
FileStatus[] stats = fs.listStatus(new Path(dir));
// BPIATED
for(int i = 0; i < stats.length; ++i) {
if (!stats[i].isDir()){
// regular file
System.out.println(stats[i].getPath().toString());
}else{
// dir
System.out.println(stats[i].getPath().toString());

/] RUSCAFER

fs.close();

ublic static void main(String[] args) throws Exception {



267 //getDateNodeHost();

268

269 //uploadLocalFile2HDFS("E:/1.txt","/tmp/1.txt");//E#: T /LS hdfs |
270

271 //createNewHDFSFile("/tmp/create2", "hello");

272 copytoHDFSFile("/tmp/create2", "C://user_visit_action.txt");
273 //System.out.println(new String(readHDFSFile("/tmp/create2")));
274 //readHDFSFile("/tmp/create2");

275 //deleteHDFSFile("/tmp/create2");

276

277 //mkdir("/tmp/testdir");

278 //deleteDir("/tmp/testdir");

279 1istAl1("/tmp/");

280 }

281

282}
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<property>
<name>yarn.nodemanager.resource.memory-mb</name>
<value>10240</value>

</property>

<property>
<name>yarn.nodemanager.resource.cpu-vcores</name>
<value>4</value>

</property>

S HEeE

<property>
<name>yarn.scheduler.minimum-allocation-mb</name>
<value>256</value>

</property>

<property>
<name>yarn.scheduler.maximum-allocation-mb</name>
<value>30720</value>

</property>

<name>yarn.scheduler.minimum-allocation-vcores</name>
<value>1</value>

</property>

<property>
<name>yarn.scheduler.maximum-allocation-vcores</name>
<value>12</value>

</property>
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MapperffiFE.
protected void map(KEY key, VALUE value, Context
}

Reducerf3t:.
protected void reduce(KEY key, Iterable<VALUE> values,
}



15 ContextsZ EFXXHi%

Mapper[=

Reducer(#

Driverf%.

AR

Class MR - .

— static public Class Mapper ...} * MEpR&d uceF BT HTITRIRBSR
iMapf{ERH T REL

— 1

— static pulmliii{';:;sn Reducer ...J » Map(BRgd) : B—UInsrorE A mAY
MReduce fEi5H e

g SIRATEF— TR TIEEANME ,

— maing{ _ AR
Configuration conf = new Configuration(); LM
Job job = new Job{conf, "job name'); = Reduce({£3) : H—FIEMTEL
job.setJarByClassithisMainClass.class); FaH
joh.setMapperClass(Mapper.class); e
job.setRedoceClass(Reducer.class); &» —’i‘*ﬁéjEEFJMapRed UCE%E%

FilelnputFormataddinpurPaths(job, new Path{args|0])):
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package com.ibeifeng.bigdata.senior.hadoop.mapreduce;

import java.io.IOException;

import org.apache.hadoop.conf.Configured;

import org.apache.hadoop.fs.Path;

import org.apache.hadoop.io.IntWritable;

1
2
3
4
5 import org.apache.hadoop.conf.Configuration;
6
7
8
9

import org.apache.hadoop.io.LongWritable;

10 import org.apache.hadoop.io.Text;

11 import org.apache.hadoop.mapreduce.Job;

12 1import org.apache.hadoop.mapreduce.Mapper;

13 1import org.apache.hadoop.mapreduce.Reducer;

14 import org.apache.hadoop.mapreduce.lib.input.FileInputFormat;

15 import org.apache.hadoop.mapreduce.lib.output.FileOutputFormat;

16 import org.apache.hadoop.util.Tool;

17 import org.apache.hadoop.util.ToolRunner;

19 public class Modules extends Configured implements Tool{

// step 1: Mapper Class

/**
* public class Mapper<KEYIN, VALUEIN, KEYOUT, VALUEOUT>
&7/

// TODO

public static class ModuleMapper extends

/**
* protected void map(KEYIN key, VALUEIN value, Context context)
*/
@Override
public void map(LongWritable key, Text value, Context context)
throws IOException, InterruptedException {
// TODO
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// step 2: R
/**

educe Class

* public class Reducer<KEYIN,VALUEIN,KEYOUT,VALUEOUT>

i/
// TODO

public static class ModuleReducer extends

/**

* protected void reduce(KEYIN key, Iterable<VALUEIN> values, Context context )

*/
@overrid

@

public void reduce(Text key, Iterable<IntWritable> values,

/T

Context context) throws IOException, InterruptedException {

0DO

// step 3: Driver

public int run(String[] args) throws Exception {

// 1: ge
// Confi
Configur

// 2: cr
Job job

)3

t Configuration
guration configuration
ation configuration =

eate job
= Job.getInstance(//

configuration,//

this.getClass().getSimpleName()//

= new Configuration();

getConf() ;

job.setJarByClass(this.getClass());

// 3: se
// input
// 3.1:

t job
-> map -> reduce ->

input

output

Path inPath = new Path(args[0]);
FileInputFormat.addInputPath(job, inPath);

// 3.2:

mapper

job.setMapperClass(ModuleMapper.class);

// TODO

job.setMapOutputKeyClass(Text.class);
job.setMapOutputValueClass(IntWritable.class);

//

/!

// first: partitioner
job.setPartitionerClas

// second: sorter

s(cls);

job.setSortComparatorClass(cls);

// optionnal: combiner

job.setCombinerClass(cls);

// third: group

job.setGroupingComparatorClass(cls);

reducer
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job.setReducerClass(ModuleReducer.class);
// TODO

job.setOutputKeyClass(Text.class);
job.setOutputValueClass(IntWritable.class);

// job.setNumReduceTasks (tasks);

// 3.4: output
Path outPath = new Path(args[1]);
FileOutputFormat.setOutputPath(job, outPath);

// 4: submit job
boolean isSuccess = job.waitForCompletion(true) ;

return isSuccess ? @ : 1 ;

public static void main(String[] args) throws Exception {
/**
args = new String[]{ //
"hdfs://bigdata-senior@l.ibeifeng.com:8020/user/beifeng/input" ,//
"hdfs://bigdata-senior@l.ibeifeng.com:8020/user/beifeng/output5"
¥
*/

Configuration configuration = new Configuration() ;

// set compress
configuration.set("mapreduce.map.output.compress"”, "true");
configuration.set("mapreduce.map.output.compress.codec”, "xxxx");

// run job
// public static int run(Configuration conf, Tool tool, String[] args)
int status = ToolRunner.run( //
configuration,//
new Modules(), //
args //
)s

System.exit(status);

}

4) IR

o 9[XPartitioner:

[Bikighashcode T AKX , FTIRHEAHN]

4 # org.apache.hadoop.mapreduce.SecondarySort 106
> [J] FirstGroupingConparator java 107 1 Shuffle
|> [ FirstPartitioner.java | 108 [/ first: partitioner - —
- [ PairWritable java i?z I Job.setPartltJonerClass(FlrstPar‘tltloner‘.class);l
> 1] SecondarySortMapReduce.java 111 // second: sorter
“ Erg.apach?.hadoop.mapreduce.Weva =] 112 // job.setSortComparatorClass(cls);

1
2
3

public class FirstPartitioner extends Partitioner<PairWritable, IntWritable> {

@Override



4 public int getPartition(PairWritable key, IntWritable value, int numPartitions) {
5 // TODO Auto-generated method stub

6 return (key.getFirst().hashCode() & Integer.MAX_VALUE) % numPartitions;

7

HEFESort——KEY LtV -> HiESEE B HEcompareTo

1 public static class KeyComparator extends WritableComparator {
2 [/ TSGR A0 b, 75 RS .

3 protected KeyComparator() {

4 super(IntPair.class, true);

5 }

6 @Override

7 public int compare(WritableComparable a, WritableComparable b) {
8 IntPair ipl = (IntPair) a;

9 IntPair ip2 = (IntPair) b;

10 /BT R

11 int cmp = ipl.getFirst().compareTo(ip2.getFirst());
12 if (cmp != 0) {

13 return cmp;

14 }

15 [IESE—BIARERIE LS, 3 A% E FHF

16 return -ipl.getSecond().compareTo(ip2.getSecond());
17 }

18 }

1) | 60000000000

20 //{Emap Xt key 17 HE 7

21 job.setSortComparatorClass(KeyComparator.class);

« §¥fCombiner ( 7Ji% ) —FEMapiw [-Task] #1TReducely [EF] BIE

Ty

public void settombinerclasslclaSSd? extends h!cls
ption {
ensurestate(l ;
conf.setClass RCOMBINE CLASS ATTR] cls, Reducer.class);

== == == Shuffle = == == =
Jf first: partitioner
Jf job.setPartitionerClass(cls);

}

// second: sorter
/{ job.setSortComparatorClassicls);

J/ third: group I
/f  job.setGroupingComparatorClass(cls);

I job. sctCombinerClass(Wordtﬂun.class|J ;I

» E4&Compress ( Ali% ) —XImapHiHAIEHEHITEUREYE ( 9z,9zip,Izo,snappy,iz4 )
REESEEE. ERHEDER

public static void main(String[] args) throws Exception {
args = new String[]{ //
"hdfs://hadoop-senior@l.ibeifeng.com:8020/user/beifeng/mapreduce/webpv/input" ,//

A wWN P

"hdfs://hadoop-senior@l.ibeifeng.com:8020/user/beifeng/mapreduce/webpv/output9o"



}s

Configuration configuration = new Configuration() ;

/**
// set compress
configuration.set("mapreduce.map.output.compress”, "true");
configuration.set("mapreduce.map.output.compress.codec"”, "xxxx");
*/

o $3HGroup—KEY LKiR

4 f} org.apache.hadoop.mapreduce.SecondarySort
} o] FirstGroupingConparator.javaI
> 9] FirstPartitioner.java
> 1] PairWritable java
> 1] SecondarySortMapReduce.java

I/
// job.setCombinerClass(cls);

third: group
I Ijob .setGroupingComparatorClass(FirstGroupingConparator. class)l

public class FirstGroupingConparator implements RawComparator<PairWritable> {

public int compare(PairWritable ol,PairWritable 02){
return ol.getFirst().compareTo(o02.getFirst());

/%%
* ol:
* byte[] bl, int s1, int 11
* 1l:length;

& 11-4;
* 02:
* byte[] b2, int s2, int 12
*/
public int compare(byte[] bl, int s1, int 11, byte[] b2, int s2, int 12) {
// cooooo

return WritableComparator.compareBytes(bl, 0, 11-4, b2, 0, 12-4);

3. Shuffle5MapReducefffift

http://blog.csdn.net/shubingzhuoxue/article/details/50241907

1) Shuffle

MapReducef{RE—MreduceRUiHEMZERIF | RAHITHEFRITRE - BmapiaititE RN ELareduce——
--FR7gshuffle

Shuffleid & EMapReducely" UME" , tBHFR BT A LRI


http://blog.csdn.net/shubingzhuoxue/article/details/50241907

I I T e ———

i Map Shuffle ~___—~ _ _ " | Reduce Shutfle [
| S | FERFHREE | & dcombine |
1 BHTE | HE HEFE | I(E]3#) » ﬁ&ﬂﬂl
" [ T HAEEE | EE cams) Copy "

| \ 1 phase ST .
I . i o

>> NFE
ZIANBERT - 100MB
IMNEZERX
ZATFE80 MB ( 80% ) BAIABRT | B2EEEspil (A5 ) BIXHEERTP.
>> spill #452
>>> 7y Xpartitioner [EKiAlZhashcodei# TR , Al EEpGRNI]
IRTEmMapiEHEVEEE | N reduce(ESH TR
>>> HEFgsorter
KkiEkey
XD XAPRIEUEHITHER
>>> @5 spill
BREFHIES R A
HmapIBEURERLE  SBHRESXH | 2B spill B AN HHITIREFF
>> merge 55
>>> RN HFHPEN D KBRS HE—RE
>>> HEFF
REEAR— XM , P XFTHE , HEZ N KPR EHHEF.
- ( BJi% )

s B mapB— M INERFERFX , AFEEESEE. EFAK/NVO00MB (io.sortmbElE ) , —BEiXZIRE
0.8 (io.sort.spill.percent ) , —MNEEHZEAT SR (spilEERFHEEER ( mapred.local.dir ) FRIFTHEEN—
mHE 3,

o BRI , Epartition,sort, ANERBcombiner , combineHEFEEEUE.

o partitionfUENET USRS XER , RSHEEE ; 1B , WREDMENG , HFETLURE
partition3k[X%3 , reduceTaskZE/ D21k FizfT
o 1EfTconbinerfIBEN AT EmapifithE R iE |, (FEEEI A ETEEreducerfIEUREE D
- ERFICRER , ARSI — 1 o KBRS .

#h7E
 ReducerBigHttp S EE M H AP X,
e TaskTrackerA7 X3 {#iz{TReduce(tss. SHMEIEMapiat EFIZIReducerfINFSMHE. — MMaplES5
B% . ReduceiFFiaEHliaLt.
« HEFMEREHmapliitt. SAfSEReduceffiER.



2 ) MapReduceiFiESE

o MapERACPU—NAITE1G/ER X 100M/spillli57{E0.8 , ReduceEAIACPU—4NAIfF1G/4RHIX 200M ;

o WFRELTL , CPURERE

|<property>
<name>mapreduce .map.cpu.vcores</name>
<value>1l</value>

<property>

| <description>

<name>mapreduce.task.io.sort. factor</name>
<value>10</value>
<description>The number of streams to merge at once while sorting

files. This determines the number of open file handles.</description>

The number of virtual cores regquirec
</description>
</property>

</property>

<property>

<name>mapreduce.task.io.sort.mb</name>

|<property>
<name>mapreduce . reduce.cpu.vcores</name>
<value>l</value>

<value>100</value>
<description>The total amount of buffer memory to use while sorting
files, in megabytes. By default, gives each merge stream 1MB, which

should minimize seeks.</description>

| <description>
The number of wvirtual cores requirec

</property>

</description> <property>

</property>

<name>mapreduce .map.sort.spill.percent</name>

<value>0.80</value>

<description>The soft limit in the serialization buffer. Once reached, a
thread will begin to spill the contents to disk in the background. Note that
collection will not block if this threshold is exceeded while a spill is
already in progress, so spills may be larger than this threshold when it is
set to less than .5</description>

</property>

SHEM R&(E
mapreduce.job.name
mapreduce.job.priority NORMAL
yarn.app.mapreduce.am.resource.mb 1536
yarn.app.mapreduce.am.resource.cpu-vcore 1
s
mapreduce.am.max-attempts 2
mapreduce.map.memory.mb 1024
mapreduce.map.cpu.vcores 1
mapreduce.map.maxattempts 4
mapreduce.reduce.memory.mb 1024
mapreduce.reduce.cpu.vcores 1
mapreduce.reduce.maxattempts 4
mapreduce.map.speculative false
mapreduce.reduce.speculative false
mapreduce.job.queuename default
mapreduce.task.io.sort.mb 100
mapreduce.map.sort.spill.percent 0.8
mapreduce.reduce.shuffle.parallelcopies 5

e Reduce Task Number
« Map Task HitH/E4s
¢ Shuffle Phase &%

588
{EAVEZFR
RS ER
MR ApplicationMaster s FBIIATZE

MR ApplicationMaster 5 FBRIREHACPUNEY

MR ApplicationMasterfz ASBEITIRE]

B "Map TaskEZRINFE

B {™\Map TaskFFERIEHICPUNEL

Map TaskEx AW =iIREL

B Reduce TaskEEBNAEFEE

B 1 Reduce TaskEBRIEHICPUNER
Reduce TaskEx KKM=IIREL

EEXIMap TaskFRBHENHITHIE]
=axtReduce Task/Z R HENHATHLE
{ELARAZZIRIBAT

ESREHEFRE P XK/
Mapft ERis S ) HRIENE ( HEIFERP X A/MIBESLL )
Reduce Task/SaiilF &+ NHHERIZZEE



. MapReduceRlI{fift

1. BERFREMK

EAFTF S SURFIMRIERE IR |, EEE RS $net.core.somaxconn , IEEIEEIREIMEHEHERR

EZ &R epol RIS HEIARF LR , $2&Hadoop RPCHA

Kiflswap, MRHARRFARE  RASERFHRISLEIEENEAEE , AREENEEHE FRISUESIT
BREINEH , XERECHERITHE

EANFUEEFR AN, FTERT AR AR SHE R SR/ OZ 1350t 8]

& Eopenfile

2, HdfsSEREMN

core-site.xml

hadoop.tmp.dir:
Y REFIHLEIMNEN, TUEEREINAAE 7 ERGRIBOAEN S/ tmp R . I B TSI E RN, RS L%
WERER), AR RS — NN S B, XAE T mapreduce B hd s 55 {8 H I 52 i A A TO R

fs.trash.interval:
YLAH:  XASRFF B hdfs UM B 20 8% B AR R T, B3R SCEB BRI ] (38D o — R IX A2 thicr, LART
1% A o T A

io.file.buffer.size:
UiBH: SequenceFilesfEiE’S iin] IH FHINZEAE K/, Al 170 WH. fERAM Hadoop cluster, BN #E N 65536
F| 131072,

hdfs-site.xml

dfs.blocksize:
P XA Rhdfs B — AN SO/ T, COHSHERIA128M. K KIKES A B bmap R 115, A/NKE IR 280 Fmap A
FURUR, M H XK hnamenode iR % N7 £ o ARG TR AT R E .

dfs.namenode.handler.count:

UiHl: ¥ E namenode server threads %, X% threads &f] RPC FRILhAYT datanodes 74ili. %4 datanodes %1
BAREZNSKIRE S HEL RPC timeout, MERJTIERIET M4 4 R SiX ME, HIVERMRZ thread HEZ WK
namenode H AR P A7 BE A 1

3. MapReduceZ#iE{i

mapred.reduce.tasks (mapreduce.job.reduces) : BRilffi: 1
Uil BRiILNE s reducel. @i 1S LLF &M reducefAN 4L,

mapreduce.task.io.sort.factor: ZRIAfE: 10
Ui#l: Reduce Task®&IH/PNCART, —REIEMSCHEEE, BIRE I RiEER /N ITT1034T 591,

mapreduce.task.io.sort.mb: ZRiAMEH: 100
UiB:  Map TaskZEIX AT di A7 KN

mapred.child.Java.opts: ZRiAMHE: -Xmx200m



YiBH: JvmB B FLAE AT U 1B K A7 . B IUE -XX: -UseGCOverheadLimit -Xms512m -Xmx2048m -verbose:gc -
Xloggc:/tmp/@taskid@.gc

mapreduce.jobtracker.handler.count: BRilfH: 10
Ui#: JobTrackerTl LUBZNIZFEEL, —MAtasktracker s fii4%.

mapreduce.reduce.shuffle.parallelcopies: ZRilfE: 5
UiH: reuduce shufflefMBtATMMmAdE AR, XEMv10, ERRATLIH K,

mapreduce.tasktracker.http.threads: BRiAMH: 40
VLB : mapflireduces&iliid http AT HHEALHIN, XA W B AL 1T LR 2.

mapreduce.map.output.compress: ERiAfE: false

Yill:  mapfiith R S HATIEAE, WAREAMEZ  cpu, (ERBUMERINE, WRAELE, MFEERE TR, e
mapreduce.map.output.compress.codecffifl, BRi\/& org.apache.hadoop.io.compress.DefaultCodec, W DIR#E T
B B 545 7730 (org . apache . hadoop . io. compress . SnappyCodec) »

mapreduce.reduce.shuffle.merge.percent: ZRiAfl: ©.66
PHA: reduceld Iz map i i Hed AT 5 R N AEBCE H /0 . 2Xfbimapreduce. reduce. shuffle.input.buffer.percent
J@ k.

mapreduce.reduce.shuffle.memory.limit.percent: ERiAfH: ©0.25
Vs — A shuffle 5K A7 FH BRI .

mapreduce.jobtracker.handler.count: BRikfti: 10
YiB: AIIERALFESK HtasktrackerfIRPCIE R £, BRilfE10.

mapred.job.reuse.jvm.num.tasks (mapreduce.job.jvm.numtasks) : BRiAH: 1

Wl —ANJvmaES R Z A FRBES, BOMEL HN- 1R ZIR.

mapreduce.tasktracker.tasks.reduce.maximum: ERIAfE: 2
Y. —Atasktrackerd KIATHIreduce®l, EUCNcputZii

4, RGN
1) B
JHF—LAREEHEFRINA |, tbilhash joinggZlimit n , ATLUSHIFEZS NIRRT |, IXFERT LA SE—Lo4F4k
 7EMap CollectbtEz , FEREREI R partitionflkey , RFEELRpartition , FEJLAEFEIRAVITEHIF
(O(n) ) RERIEHER ( O(NIgN) )
« EMap CombineffiE& , AEZREHTIAHHEF , REERBF I EHEUEREN.,
« KigHEFZ e, ShufflefiReduceA][ERTHT , XAERERR T Reduce TaskRYFERE ( FREEUEE NS 57488
HidTreduce()REL ) .

2') ShuffleffERARIERIUIL
o Mapir--FNetty{{& Jetty
 Reduceii--fit#& N
o J&ShuffleffERMReduce TaskdIfnz sk

5~ l?ﬂg:g
frizfTmapreducefE55H , EEERISHE -
« mapred.reduce.tasks : FafjigEreduce N



» mapreduce.map.output.compress : mapitiERETEYE
« mapreduce.map.output.compress.codec : [E4EIET,

« mapreduce.output.fileoutputformat.compress : jobtaiHEER BB EYE
« mapreduce.output.fileoutputformat.compress.type : ZRIARECORD
« mapreduce.output.fileoutputformat.compress.codec : JE4EF&T,

75. EFZookeeperfiHA

1. Zookeeper
1) BN
o — RIS , AR BRI ARMENEIRSSApachellH , BRIMER S MRS ABRZZRTIMES
RMBINTMERS. BH—ERNREES | IMETHSHNATLEEZ EEESERIIELR
%,
o RIHEFEZTRE | SEMNEFRUT R SE IR RS,

lapp2

fappilp 1 Jappiip 2 Jappilp_3

Zookeeper NIZIHERAERE , E— M ETNEEENRITNSHTRNIRSEIRER , ©
OREERE | ARESURENTM , —EiXEEIRRIIRESRET , Zookeeper FiIGH=
FERRAYBBLEN 22 (0 HAER A R , MDSCEREERE (I Master/Slave EIEEL.

REFEINEEASREK
BRE & EZookeeper £

NAGR

o Z—mpEIRSS ( Name Service )

o FREETE ( Configuration Management )
LRFETE ( Group Membership )
=8 (Locks ) /RIZEH

2) BB



e ik

NS H (Leader) ¢ NS EREHOESNEENRY, BHREAGMS.

B PR & Follower JEJJE%HQEFEEEIZ%WEF%%@%% TEi%
( Follower) 4 EIBEPEERE.

FIE
(Learner) § FIEF

{ ObServer) +

ObServer AILASBWRNE FPimiEE, BSiEREXLE leader
Tm. (B ObServer AEFMITRITE, R[EFHF leader Bff_]_
S, observer MBRIEATY ERS, B REBEE .

E PR (Client) @R E#FT

3) &
o LEIDK, FLBINETE. UilFjava —version
o TE. WBHITRUR. BIE
o TNEgHBIE : http://zookeeper.apache.org/
o PR : chmod u+x zookeeper-3.4.5.tar.gz
o fi#[E : tar -zxvf zookeeper-3.4.5.tar.gz -C /opt/modules/
s BCE
o EHIELEE : cp conf/zoo_sample.cfg conf/zoo.cfg
o BLEZHUETFMEEZR : dataDir=/opt/modules/zookeeper-3.4.5/data
o CIEHIEFMEBESR : mkdir /opt/modules/zookeeper-3.4.5/data
=]
o 330 : bin/zkServer.sh start
ol
o BEIRE : bin/zkServer.sh status
o Client Shell : bin/zkCli.sh

1 tickTime: XABTEEIEA Zookeeper Mi45#8 2 MBS k45 2 [M4ERE Ok IR ARG, LR FAS tickTime A [AIHE
SRIE—0BE.

dataDir: 4 G2 Zookeeper fRAFFIEMIE I, ERIEDLL T, Zookeeper 54k H E U AR FERX AN H F .

ui B W N

clientPort: XA DHRER FiiiZEd: Zookeeper HREG#:MING I, Zookeeper 4MSHTIX/ N, 2% P ul (V5 A& 3R

1 initLimit: XAPECETZFAREE Zookeeper % F i (X HATURIZE i A2 H 7 %EH: Zookeeper R4S #1I%
i, T Zookeeper JRZSHSFEREHIERES] Leader ) Follower ARZS2S) HIMAILZERERS K fit 252 22 /D AN Co kT 1) ) [ 5 o
HELHE 10 ANOBER A (Bl tickTime) KEJ5 Zookeeper MRS #SIEEA WHIZ M im iR A5 H, AARHZXA
BUERRN . MR K E R 5*%2000=10 5,

3 syncLimit: EXMELETARR Leader 5 Follower ZIAIRIEWHE, WERFMNENHKE, REKAGEEZDA tickTime
IR RE, S ARt/ 2%2000=4 Fb.



server.A=B:C:D : Hi A 22— M7, RRXNEFILSHRESE:; B 2XMRESN ip bk ¢ RRPEXANRES RS
LR Leader MBS HHASEMNG L : D RRMRT—HEHTH Leader IRFGFIET, TE Ul RERIFATIERLS, &
H—/NEi Leader, TijiX AN M A A ORPAAT I 28I AR 55 25 A ELIBAS 1o 1. AR ROVEREMIEE 750, BF B #2—HF,
JrUAAIEIR) Zookeeper SElEAS NG S ANRE—FE, BT LLEEL EAT A R A% 1H 5.

R TIEE — AU myid, XANCHELE dataDir HE R, EACARREMEAE — MM EdEHZ A 1IE, Zookeeper J3zBhiT
BEHO S, EF RIS zoo. cfg B AR E (5 B i i HIWr 2L IS server,

2, HAELE

1) core-site.xml

<property>
<name>fs.defaultFS</name>
<value>hdfs://nsl</value>

</property>

<property>
<name>hadoop.tmp.dir</name>
<value>/opt/cdh5.3.6/hadoop-2.5.0-cdh5.3.6/data/tmp</value>
</property>

<property>
<name>hadoop.http.staticuser.user</name>
<value>xuchenglong</value>

</property>

<property>
<name>ha.zookeeper.quorum</name>
<value>hadoop-01.xuchenglong.site:2181,hadoop-02.xuchenglong.site:2181</value>
</property>

2 ) hdfs-site.xml
dfs.namenode.shared.edits.dirAnamenode =B R , iI8BNEFEIA ; CMTEA

MERIE L

<property>
<name>dfs.nameservices</name>
<value>nsl</value>
</property>

<property>
<name>dfs.ha.namenodes.ns1</name>
<value>nnl,nn2</value>
</property>

<property>
<name>dfs.namenode.rpc-address.nsl.nnl</name>
<value>hadoop-01.xuchenglong.site:8020</value>

</property>

<property>



<name>dfs.namenode.rpc-address.nsl.nn2</name>
<value>hadoop-02.xuchenglong.site:8020</value>
</property>

<property>
<name>dfs.namenode.http-address.nsl.nnl</name>
<value>hadoop-01.xuchenglong.site:50070</value>

</property>

<property>
<name>dfs.namenode.http-address.nsl.nn2</name>
<value>hadoop-02.xuchenglong.site:50070</value>

</property>

<property>
<name>dfs.namenode.shared.edits.dir</name>
<value>qjournal://hadoop-01.xuchenglong.site:8485;hadoop-02.xuchenglong.site:8485;hadoop-
03.xuchenglong.site:8485;hadoop-04.xuchenglong.site:8485;hadoop-05.xuchenglong.site:8485/ns1</value>
</property>

<property>
<name>dfs.journalnode.edits.dir</name>
<value>/opt/cdh5.3.6/hadoop-2.5.0-cdh5.3.6/data/dfs/jn</value>
</property>

<property>
<name>dfs.client.failover.proxy.provider.nsl</name>
<value>org.apache.hadoop.hdfs.server.namenode.ha.ConfiguredFailoverProxyProvider</value>
</property>

<property>
<name>dfs.ha.fencing.methods</name>
<value>sshfence</value>

</property>

<property>
<name>dfs.ha.fencing.ssh.private-key-files</name>
<value>/home/xuchenglong/.ssh/id_rsa</value>
</property>

<property>
<name>dfs.ha.automatic-failover.enabled.nsl</name>
<value>true</value>
</property>

<property>
<name>dfs.permissions.enabled</name>
<value>false</value>

</property>

3) yarn-site.xml [ YARNAJHA]

<!-- resourcemanager -->
<property>
<name>yarn.resourcemanager.ha.enabled</name>



<value>true</value>

</property>

<property>
<name>yarn.resourcemanager.cluster-id</name>
<value>yarn-probd</value>

</property>

<property>
<name>yarn.resourcemanager.ha.rm-ids</name>
<value>rml,rm2</value>

</property>

<property>
<name>yarn.resourcemanager.hostname.rml</name>
<value>hadoop-01.xuchenglong.site</value>

</property>

<property>
<name>yarn.resourcemanager.hostname.rm2</name>
<value>hadoop-05.xuchenglong.site</value>

</property>

<property>
<name>yarn.resourcemanager.scheduler.address.rml</name>
<value>hadoop-01.xuchenglong.site:8030</value>

</property>

<property>
<name>yarn.resourcemanager.scheduler.address.rm2</name>
<value>hadoop-05.xuchenglong.site:8030</value>

</property>

<property>
<name>yarn.resourcemanager.resource-tracker.address.rml</name>
<value>hadoop-01.xuchenglong.site:8031</value>

</property>

<property>
<name>yarn.resourcemanager.resource-tracker.address.rm2</name>
<value>hadoop-05.xuchenglong.site:8031</value>

</property>

<property>
<name>yarn.resourcemanager.address.rml</name>
<value>hadoop-01.xuchenglong.site:8032</value>

</property>

<property>
<name>yarn.resourcemanager.address.rm2</name>
<value>hadoop-05.xuchenglong.site:8032</value>

</property>

<property>
<name>yarn.resourcemanager.admin.address.rml</name>
<value>hadoop-01.xuchenglong.site:8033</value>

</property>

<property>
<name>yarn.resourcemanager.admin.address.rm2</name>
<value>hadoop-05.xuchenglong.site:8033</value>

</property>

<property>
<name>yarn.resourcemanager.webapp.address.rml</name>
<value>hadoop-01.xuchenglong.site:8088</value>

</property>

<property>
<name>yarn.resourcemanager.webapp.address.rm2</name>
<value>hadoop-05.xuchenglong.site:8088</value>



</property>

<property>
<name>yarn.resourcemanager.ha.admin.address.rml</name>
<value>hadoop-01.xuchenglong.site:23142</value>

</property>

<property>
<name>yarn.resourcemanager.ha.admin.address.rm2</name>
<value>hadoop-05.xuchenglong.site:23142</value>

</property>

<property>
<name>yarn.resourcemanager.store.class</name>
<value>org.apache.hadoop.yarn.server.resourcemanager.recovery.ZKRMStateStore</value>
<description> Be available when yarn.resourcemanager.recovery.enabled is true.</description>

</property>

<property>
<name>yarn.resourcemanager.ha.automatic-failover.enabled</name>
<value>true</value>

</property>

<!l-- About zookeeper -->
<property>
<name>yarn.resourcemanager.zk-address</name>
<value>hadoop-01.xuchenglong.site:2181,hadoop-02.xuchenglong.site:2181,hadoop-
03.xuchenglong.site:2181,hadoop-04.xuchenglong.site:2181,hadoop-05.xuchenglong.site:2181</value>
</property>
<property>
<name>yarn.resourcemanager.zk-state-store.address</name>
<value>hadoop-01.xuchenglong.site:2181,hadoop-02.xuchenglong.site:2181,hadoop-
03.xuchenglong.site:2181,hadoop-04.xuchenglong.site:2181,hadoop-05.xuchenglong.site:2181</value>
</property>

3. ¥tadk (H8)
HBXECESEIC

4, HDFS Federation

—/"NameNodefaF—/ gt , EEBEHASE ( 31 NNEEHAZ 64NN )

Federation/ 29 7 HDFSEE iR HAYnamenode/KIE B % |, SIFHDFS LEIiEZ N\namespacefp BT EILUIR
SEMY BREFIREEMY ( ARInamespace A=A RAITNGE )
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&ininia)
procinceld --> Key
1 -->Value

<procinceld,list(1,1,1,1,1,)>

HHERE -
HEER
tb_provinve_info
provinveld
provinveName
provinveXxx
L& -> 2098
Figrh -> 34563

2)iEF
i.ixEMappers$fIMap73i%
public class WebPvMapReduce extends Configured implements Tool{

// step 1: Mapper ClassZ  F i, iFEMapperst

X

* public class Mapper<KEYIN, VALUEIN, KEYOUT, VALUEOUT>
*/

public static class @ebPvMapper extends
Mapper<LongWritable, Text, IntWritable, IntWritable> {

// outputvalue type set
private final static IntWritable mapOutputValue = new IntWritable(1) |;
// outputkey type set E T Hitvalue « Keyfhze R

private IntWritable mapOutputKey = new IntWritable() ;

".fxx
* protected void map|(KEYIN key, VALUEIN value, Context context)|
@DCerride wEmapfE

public void map(LongWritable key, Text value, Context context)
throws IOException, InterruptedException {
J/ line value

String lineValue = value.toString(); —esjp- i&fi #1String2es)

J/Iosplit M
String[] values = linevalue.split("\t") ;—»E\dEI=HE



// set map output key
mapOutputkey.set(provinceId); % Zprovinceld #%iL ey

context.write(mapOutputkKey, mapOutputValue);

1 contextiiti(Key, Value)
}
ii.iIxEReducez:fIreduce/57%
// step 2: Reduce Class F_H. EEReducest
;* public class Reducer<kKEYIN,VALUEIN,KEYOUT,VALUEOUT=
*f

public static class{ebPvReducep extends
Reducer<IntWritabTe, IntWritable, IntWritable, IntWritable= {
private IntWritable outputValue = new IntWritable() ; —=ei%%%itivaluszes

Jll’:r.x
# protected vold reduce(KEYIN key, Iterable<VALUEIN= values, Context context )
=/

@0verride

public void reduce(IntwWritable key, Iterable<IntWritable= values,

Context context) throws IOException, InterruptedException {

int sum = @ ;

// iterator
for{Intwritable value : wvalues){
J// total

sum += value.get()

W5 {ksum - HIFE
A T &

}
[/ set
outputValue.set(sum); 1z Freducediitivalue Asum
J/ output
context.write(key, outputvValue);
}
h
iiZ&runfGiL
// step 3: Driver B=: WEunhE

B public int run(String[] args) throws Exception {
// 1: get Configuration
// Configuration confiquration = new Configuration();

|Configuration configuration = getConf() ; |— G

J// 2: create job

Job job = Job.getInstance(//
configuration, // i '
this.getClass().getSimpleName()//| —===p- GiEjob. #Hconfiguration

): « B - classE

job.setJarByClass(this.getClass()); '

/f 31 set job

J// input -> map -> reduce -> output
/ 3.1: input

Path inPath = new Path(args[e]); - .,

FileInputFormat.addInputPath(job, inPath) -* T BRI BR 1R




f/ 3.2: mapper

job.setMapperClass (WebPvMapper.class);
job.setMapOutputKeyClass(IntWritable.class);
job.setMapOutputValueClass(IntWritable.class);

f/ Tirst: partitioner
// job.setPartitionerClass(cls);

// second: sorter

0B e A 2 .
/{ Jjob.setSortComparatorClassicls); ::iie% etRxmapper
BAE #FF - HE
_,I’Jf _— . ’}j‘?ﬂ%
job.setCombinerClass (WebPvReducer.class);
// third: group
// job.setGroupingComparatorClass(cls);
f// 3.3: reducer
job.setReducerClass (WebPvReducer.class);
job.setOutputKeyClass(IntWritable.class);
job.setOutputValueClass(IntWritable.class);
I job.setNumReduceTasks (tasks);
[/ 3.4: output
Path outPath = new Path(args[1]); - P
FileQutputFormat.setOutputPathijob, outPath); R R
// 4: submit job
boolean isSuccess = job.waitForCompletion(true) ; - N
FE =GRS
return isSuccess 7 0 : 1 ;|
}
ivigEmainfik
- public static void main(String[] args) throws Exception { BIE: wEmainhi
args = new string[]{ //
"hdfs://hadoop-senior2l2.ibeifeng.com:8820/user/beifeng/mapreduce/webpv/input" ,//
"hdfs://hadoop-senior212.ibeifeng.com:8820/user/beifeng/mapreduce/webpv,/outputl”
b T —py. &S Cargs[0)
BlEinE WihiE1E (args[1])
Configuration configuration = new Configuration() ;
’fax
// set compress e
configuration.set("mapreduce.map.output.compress", "true"); ———m- 1xﬁm=i'££“
configuration.set("mapreduce.map.output.compress.codec", "xxxx"); It
*f
J// run job
// public static int run{Configuration conf, Tool tool, String[] aras)
int status = ToolRunner.run( //
configuration,// s .
new WebPvMapReduce(), // ———————— =T TUNTTE
args //
)
Isystem.exit(status);| —
}
}

VIRETTEIES (IREEmapperséd )



!(xx
# 1.Validate lenth
=/

1. B #3010

// less than 38 LENGTH LT 38 CPUNTER++

if(30 = values.length){
J/ Counter

context.getCounter("WEBPVMAPPER COUNTERS", "LENGTH LT 30 COUNTER").increment(lL];

return ;

!(xx.
* 2.Validate url
*/f

Jfourl

String urlValue

= values[1]

2. URLAT Ty

if(stringUtils.isBlank(urlvalue)){
context.getCounter("WEBPVMAPPER COUNTERS", "URL BLANK COUNTER").increment(1L);

return ;

Jlf'a.:(.

* 34 Validate provinceId(blankynot number)

*/
// province id
string provinceIdValue

values[23]

34. provinceld T gl A ErFEiHE

if(StringUtils.isBlank(provinceIdValue)){

J/blank,validate, count++

context.getCounter("WEBPYVMAPPER COUNTERS", "PROVINCEID BLAMK COUNTER").increment(1L});

return ;

}

Integer provinceId = Integer.MAX

// valldate provinceIdValue
try{

provinceld = Integer.value0df
Jcatch(Exception e){

VALUE ;

(provinceIdvalue)

/fcan't transfer to integer,validate, count++

context.getCounter("WEBPYVMAPPER COUNTERS", "PROVINCEID NOT NUMBER CPUNTER").increment(1L);

return ;

3) Siijar&iETT

i.eclipse¥]H
dit Source Refactor Navigate Search
wIE B
=R e a|
5 Project Explorer 22 = g
= i
==

- # hadoop-inapreduce
< @@ sre/mainfava—
= {3 com.ibeifeng.bigdata.senior.had
P [J] ModuleMapReduce.java
B [J] OrderldComparator.java
P[] OrderWritable.java

i RERHAERER

Select

Export resources into a JAR file on the local file system.

Select an export destination:

P =EB
P (= Install
~ [=Java
@] Javadoc
.2 Runnable JAR file

b e e T




l_l_.]uvu

Reduce java [[] Export refactorings for checked projects.
Select the export destination:
JAR file: | | Browse...
Options:

e——— |
e —
Name: @webpv-l.jaﬂ) AR

= Browse for other folders

<d || opt | modules | hadoop-2.5.0 |jars|| B

3 =
il IREESE (Rik)
Select the class of the application entry point:
|cnm.ibeifeng.bigdata.seni0r.hadaop.mapreduce.W&bPuMapREduce| | Browse...
PAEEE (TLFHE)

iv.YARNGSIE1T
$ bin/yarn jar
[bei

2, ZIRHER




http://blog.csdn.net/u014729236/article/details/46327335
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1) IntPairzg

package com.hadoop.mr.sort;

import java.io.Datalnput;
import java.io.DataOutput;
import java.io.IOException;

import org.apache.hadoop.io.IntWritable;
import org.apache.hadoop.io.WritableComparable;

public class IntPair implements WritableComparable<IntPair> {

private IntWritable first;
private IntWritable second;

public void set(IntWritable first, IntWritable second) {

this.first = first;

this.second = second;
}
[/ER: TWERMTESHRIE T, 50 SR 2 .
public IntPair() {

set(new IntWritable(), new IntWritable());

}
public IntPair(int first, int second) {

set(new IntWritable(first), new IntWritable(second));

public IntPair(IntWritable first, IntWritable second) {

set(first, second);

public IntWritable getFirst() {
return first;

public void setFirst(IntWritable first) {
this.first = first;


http://blog.csdn.net/u014729236/article/details/46327335

public IntWritable getSecond() {

return second;

public void setSecond(IntWritable second) {
this.second = second;

@Override

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

@Override

public void readFields(DataInput in) throws IOException {
first.readFields(in);
second.readFields(in);

@Override
public int hashCode() {
return first.hashCode() * 163 + second.hashCode();

@Override
public boolean equals(Object o) {
if (o instanceof IntPair) {
IntPair tp = (IntPair) o;
return first.equals(tp.first) && second.equals(tp.second);

}

return false;
}
@Override

public String toString() {
return first + "\t" + second;

@Override
public int compareTo(IntPair tp) {
int cmp = first.compareTo(tp.first);
if (cmp '= 9) {
return cmp;

}

return second.compareTo(tp.second);

2 ) Secondaryzg

package com.hadoop.mr.sort;

import java.io.IOException;



import org.apache.hadoop.conf.Configuration;

import org.apache.hadoop.fs.Path;

import org.apache.hadoop.io.LongWritable;

import org.apache.hadoop.io.NullWritable;

import org.apache.hadoop.io.Text;

import org.apache.hadoop.io.WritableComparable;

import org.apache.hadoop.io.WritableComparator;

import org.apache.hadoop.mapreduce.Job;

import org.apache.hadoop.mapreduce.Mapper;

import org.apache.hadoop.mapreduce.Partitioner;

import org.apache.hadoop.mapreduce.Reducer;

import org.apache.hadoop.mapreduce.lib.input.FileInputFormat;
import org.apache.hadoop.mapreduce.lib.output.FileOutputFormat;

public class SecondarySort {
static class TheMapper extends Mapper<LongWritable, Text, IntPair, NullWritable> {
@0verride
protected void map(LongWritable key, Text value, Context context)
throws IOException, InterruptedException {
String[] fields = value.toString().split("\t");
int fieldl = Integer.parselnt(fields[@]);
int field2 = Integer.parselnt(fields[1]);

context.write(new IntPair(fieldl,field2), NullWritable.get());

static class TheReducer extends Reducer<IntPair, NullWritable,IntPair, NullWritable> {
J/privee seEkile rimal Taxe SEPARATOR = A TEE(Faserrerosersssssesssssssssssassssesasenseos

@Override
protected void reduce(IntPair key, Iterable<NullWritable> values, Context context)
throws IOException, InterruptedException {
context.write(key, NullWritable.get());

public static class FirstPartitioner extends Partitioner<IntPair, NullWritable> {

@0verride
public int getPartition(IntPair key, NullWritable value,
return Math.abs(key.getFirst().get()) % numPartitions;

[/AURAE XA, BRI —FIFIEE 5 A P HET 1. IAKIUMER RS —FIF T Hr, 58 5 r T
public static class KeyComparator extends WritableComparator {
[/ TR s A b, 5N o
protected KeyComparator() {
super(IntPair.class, true);
¥
@0verride
public int compare(WritableComparable a, WritableComparable b) {
IntPair ipl = (IntPair) a;
IntPair ip2 = (IntPair) b;



61 /1 F— T T HE Y

62 int cmp = ipl.getFirst().compareTo(ip2.getFirst());
63 if (cmp != 0) {

64 return cmp;

65 }

66 [/ —FIARERIE LR, 5 T HE FHEF

67 return -ipl.getSecond().compareTo(ip2.getSecond());
68 }

69 }

70

71 /* public static class GroupComparator extends WritableComparator {
72 [/ TSGR L, SR .

73 protected GroupComparator() {

74 super(IntPair.class, true);

75 }

76 @0verride

77 public int compare(WritableComparable a, WritableComparable b) {
78 IntPair ipl = (IntPair) a;

79 IntPair ip2 = (IntPair) b;

80 return ipl.getFirst().compareTo(ip2.getFirst());

81 }

82 }*/

83

84 /I NOFEF

85 public static void main(String[] args) throws Exception {
86 Configuration conf = new Configuration();

87 Job job = Job.getInstance(conf);

88 job.setJarByClass(SecondarySort.class);

89 / /% BMapper [+ & 1t

90 job.setMapperClass(TheMapper.class);

91 // ZMapper {4 H fiikey fllvalue 2 flIReducekft i i key flvalue (2R RAR R, AR PIA) AT LA I .
92 //job.setMapOutputKeyClass(IntPair.class);

93 //job.setMapOutputValueClass(NullWritable.class);

94

95 FileInputFormat.setInputPaths(job, new Path(args[0]));
96

97 / /BB Gy X AR R 1t

98 job.setPartitionerClass(FirstPartitioner.class);

99 //fEmapH %t key #EATHEF

100 job.setSortComparatorClass(KeyComparator.class);

101 //job.setGroupingComparatorClass(GroupComparator.class);
102

103

104 / /% B Reducer %@ T

105 job.setReducerClass(TheReducer.class);

106 job.setOutputKeyClass(IntPair.class);

107 job.setOutputValueClass(NullWritable.class);

108

109

110 FileOutputFormat.setOutputPath(job, new Path(args[1]));
111

112

113 / /% EReducer£i s

114 int reduceNum = 1;

115 if(args.length >= 3 && args[2] != null){

116 reduceNum = Integer.parseInt(args[2]);

117 }

118 job.setNumReduceTasks(reduceNum);



job.waitForCompletion(true);

3) Wit

¥TRksecsort.jarfl, , Mhdfs_ERY/test/secsortdataRENEIES (S , mapreducefiit B F 2/test/secsortresult8 , [Bni1
“Nreduce :

hadoop jar secsort.jar /test/secsortdata /test/secsortresult8 1

MIHER :

3. ZIRHERF (BixZ)

1) IntPairzg

package com.hadoop.mr.sort;

import java.io.Datalnput;

import java.io.DataOutput;

import java.io.IOException;

import org.apache.hadoop.io.WritableComparable;

public class IntPair implements WritableComparable<IntPair> {
private int first = 0;
private int second = 9;

public void set(int first, int second) {
this.first = first;

this.second = second;

/] ER: TEEIMLESHIMIETTE, 50 2
public IntPair() {

public IntPair(int first, int second) {

set(first, second);



public int getFirst() {
return first;

public void setFirst(int first) {
this.first = first;

public int getSecond() {

return second;

public void setSecond(int second) {
this.second = second;

@Override

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

@Override

public void readFields(DataInput in) throws IOException {
first = in.readInt();
second = in.readInt();

}
@Override
public int hashCode() {
return first + "".hashCode() + second + "".hashCode();
}
@Override

public boolean equals(Object right) {
if (right instanceof IntPair) {
IntPair r = (IntPair) right;
return r.getFirst() == first && r.getSecond() == second;
} else {
return false;

[/ XA, Ko keyHEFIE, I HIALZIX S compareTo /72
@Override
public int compareTo(IntPair o) {
if (first != o.getFirst()) {
return first - o.getFirst();
} else if (second != o.getSecond()) {
return o.getSecond() - second;
} else {

return 0;



2 ) Secondaryzg

package com.hadoop.mr.sort;
import java.io.IOException;

import org.apache.hadoop.conf.Configuration;

import org.apache.hadoop.fs.Path;

import org.apache.hadoop.io.LongWritable;

import org.apache.hadoop.io.NullWritable;

import org.apache.hadoop.io.Text;

import org.apache.hadoop.io.WritableComparable;

import org.apache.hadoop.io.WritableComparator;

import org.apache.hadoop.mapreduce.Job;

import org.apache.hadoop.mapreduce.Mapper;

import org.apache.hadoop.mapreduce.Partitioner;

import org.apache.hadoop.mapreduce.Reducer;

import org.apache.hadoop.mapreduce.lib.input.FileInputFormat;
import org.apache.hadoop.mapreduce.lib.output.FileOutputFormat;

public class SecondarySort {
static class TheMapper extends Mapper<LongWritable, Text, IntPair, NullWritable> {
@Override
protected void map(LongWritable key, Text value, Context context)
throws IOException, InterruptedException {
String[] fields = value.toString().split("\t");
int fieldl = Integer.parselnt(fields[@]);
int field2 = Integer.parselnt(fields[1]);
context.write(new IntPair(fieldl,field2), NullWritable.get());

static class TheReducer extends Reducer<IntPair, NullWritable,IntPair, NullWritable> {
//private static final Text SEPARATOR = new Text("-----------mmmmm oo

@Override
protected void reduce(IntPair key, Iterable<NullWritable> values, Context context)
throws IOException, InterruptedException {
context.write(key, NullWritable.get());

public static class FirstPartitioner extends Partitioner<IntPair, NullWritable> {

@Override
public int getPartition(IntPair key, NullWritable value,
int numPartitions) {
return Math.abs(key.getFirst().get()) % numPartitions;

[TIARATINXANZE, BN SRS ST F . XA KMER RS ST T, B 0EFHT
public static class KeyComparator extends WritableComparator {
[/ LSRG AN b, 5 WA o

protected KeyComparator() {



54 super(IntPair.class, true);

55 }

56 @Override

57 public int compare(WritableComparable a, WritableComparable b) {
58 IntPair ipl = (IntPair) a;

59 IntPair ip2 = (IntPair) b;

60 /1B 5T AR

61 int cmp = ipl.getFirst().compareTo(ip2.getFirst());
62 if (cmp != 0) {

63 return cmp;

64 }

65 [IEFR—FIRERE T, BB F

66 return -ipl.getSecond().compareTo(ip2.getSecond());
67 }

68 }

69

70 /* public static class GroupComparator extends WritableComparator {
71 [/ TSR b b, 5 NS o

72 protected GroupComparator() {

73 super(IntPair.class, true);

74 }

75 @Override

76 public int compare(WritableComparable a, WritableComparable b) {
77 IntPair ipl = (IntPair) a;

78 IntPair ip2 = (IntPair) b;

79 return ipl.getFirst().compareTo(ip2.getFirst());

80 }

81 }*/

82

83 /I NOFEF

84 public static void main(String[] args) throws Exception {
85 Configuration conf = new Configuration();

86 Job job = Job.getInstance(conf);

87 job.setJarByClass(SecondarySort.class);

88 / /% BMapper [+ & 1%

89 job.setMapperClass(TheMapper.class);

90 /7 ZMapper {4 H fikey flvaluef 2 AU FReducefii i fiikey Mlvalue 2R AR A, PLRBA) AT LA RS
91 //job.setMapOutputKeyClass(IntPair.class);

92 //job.setMapOutputValueClass(NullWritable.class);

93

94 FileInputFormat.setInputPaths(job, new Path(args[0]));
95

96 /1By X AR R R 1

97 job.setPartitionerClass(FirstPartitioner.class);

98 //{EmapH %t key#ATHEF

99 job.setSortComparatorClass(KeyComparator.class);

100 //job.setGroupingComparatorClass(GroupComparator.class);
101

102

103 / /% EReducer A< @ M

104 job.setReducerClass(TheReducer.class);

105 job.setOutputKeyClass(IntPair.class);

106 job.setOutputValueClass(NullWritable.class);

107

108

109 FileOutputFormat.setOutputPath(job, new Path(args[1]));
110

111



/ /% BReducerfis

int reduceNum = 1;

if(args.length >= 3 && args[2] != null){
reduceNum = Integer.parseInt(args[2]);

}

job.setNumReduceTasks(reduceNum);

job.waitForCompletion(true);

PS#Scala—xHE5

package com.spark.secondApp
import org.apache.spark.{SparkContext, SparkConf}

object SecondarySort {
def main(args: Array[String]) {
val conf = new SparkConf().setAppName(" Secondary Sort ").setMaster("local")
val sc = new SparkContext(conf)
val file = sc.textFile("hdfs://worker02:9000/test/secsortdata™)

val rdd = file.map(line => line.split("\t")).
map(x => (x(0),x(1))).groupByKey().
sortByKey(true).map(x => (x._1,x._2.toList.sortWith(_>_)))

val rdd2 = rdd.flatMap{
X =>
val len = x._2.length
val array = new Array[(String,String)](len)
for(i <- @ until len) {
array(i) = (x._1,x._2(i))
}

array

sc.stop()

4, MapReducefiJjoin ( hive 2425 )
http://database.51cto.com/art/201410/454277 .htm
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® Reduce i Join : JoinHIB{ELEReduce im AT,

® Map i Join
HRILAIT RS - R ENE B MR B3
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B R Semi Join : map TRloinflreduce #loinds s,
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1) EReudceimi TiERE (RENL )
o MapimfIFEETE : IREFREER (X4 ) BkeyvaluelHFTHRE X IARRENICR. REREEZERIEN
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[REBIFERER , TERE—SLA

BHENX—valueilR[E[ZEEY:

package com.mr.reduceSizeJoin;

import java.io.DatalInput;

import java.io.DataOutput;

import java.io.IOException;
import org.apache.hadoop.io.Text;

import org.apache.hadoop.io.WritableComparable;

public class CombineValues implements WritableComparable<CombineValues>{
//private static final Logger logger = LoggerFactory.getlLogger(CombineValues.class);
private Text joinKey;/ /% cHE Y
private Text flag;// X RiikrE
private Text secondPart;//[4: | #EFEHESN) HAD A 4
public void setJoinKey(Text joinKey) {
this.joinKey = joinKey;
}
public void setFlag(Text flag) {
this.flag = flag;
}
public void setSecondPart(Text secondPart) {
this.secondPart = secondPart;
}
public Text getFlag() {
return flag;
}
public Text getSecondPart() {
return secondPart;
}
public Text getJoinKey() {
return joinKey;



b
public CombineValues() {

this.joinKey = new Text();
this.flag = new Text();
this.secondPart = new Text();

@Override
public void write(DataOutput out) throws IOException {
this.joinKey.write(out);
this.flag.write(out);
this.secondPart.write(out);
}
@Override
public void readFields(DataInput in) throws IOException {
this.joinKey.readFields(in);
this.flag.readFields(in);
this.secondPart.readFields(in);
}
@Override
public int compareTo(CombineValues o) {
return this.joinKey.compareTo(o.getJoinKey());
}
@Override
public String toString() {
// TODO Auto-generated method stub
return "
[flag="+this.flag.toString()+",joinKey="+this.joinKey.toString()+",secondPart="+this.secondPart.toStr
ing()+"1";
}

MapReduceE{R

package com.mr.reduceSizeJoin;

import java.io.IOException;

import java.util.Arraylist;

import org.apache.hadoop.conf.Configuration;

import org.apache.hadoop.conf.Configured;

import org.apache.hadoop.fs.Path;

import org.apache.hadoop.io.Text;

import org.apache.hadoop.mapreduce.Job;

import org.apache.hadoop.mapreduce.Mapper;

import org.apache.hadoop.mapreduce.Reducer;

import org.apache.hadoop.mapreduce.lib.input.FileInputFormat;
import org.apache.hadoop.mapreduce.lib.input.FileSplit;

import org.apache.hadoop.mapreduce.lib.input.TextInputFormat;
import org.apache.hadoop.mapreduce.lib.output.FileOutputFormat;
import org.apache.hadoop.mapreduce.lib.output.TextOutputFormat;
import org.apache.hadoop.util.Tool;

import org.apache.hadoop.util.ToolRunner;

import org.slf4j.Logger;

import org.slf4j.LoggerFactory;

/**

* @author zengzhaozheng
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*

*

*/

public class ReduceSideJoin_LeftOuterJoin extends Configured implements Tool{

P35 B -

reudce side joinHffjleft outer join

TR, ISR 2R, T Brtablel M) idF B filtable2ffcity IDF B
tablel (73 ) :tb_dim_city(id int,name string,orderid int,city_code,is_show)
tb_dim_city.dat XM, SRR aF T | "

id name
b
K&
R
Y1
Fa IR
b
R/
Fk
=]l

e

O 00 N OO U1 A W N R O

orderid

9999

O 00 N O U1 A W N B

table2(4i#): tb_user_profiles(userID int,userName string,network string,double flow,cityID int)

city_code

9999
901
902
903
904
905
906
907
908
909

is_show

R R R R R R R R RO

tb_user_profiles.dat A%, a5 A" | "

userID network flow
2G 123
2 3G 333
3 3G 555
4 2G 777
5 3G 666
ZEHL,
1 K#H 1 911 1
1 K& 1 911 3
2 HHMo2 9021 2
3 JgF 3 9031 4
4 A 4 9941 5

private static final Logger logger

3G

cityID

1

A W L N

123
555
333
777
666

LoggerFactory.getLogger(ReduceSideJoin_LeftOuterJoin.class);

public static class LeftOutJoinMapper extends Mapper<Object, Text, Text, CombineValues> {

private CombineValues combineValues = new CombineValues();

private Text flag = new Text();

private Text joinKey = new Text();

private Text secondPart = new Text();

@Override

protected void map(Object key, Text value, Context context)

throws IOException, InterruptedException {
VVEIREBE LR TN 25
String pathName
//EARER Etb_dim_city.datscft, brERI A" e"

if(pathName.endsWith("tb_dim_city.dat")){

((FileSplit) context.getInputSplit()).getPath().toString();

String[] valueItems =
/ /S UER AR ISR
if(valueItems.length != 5){

}

return;

flag.set("0");

value.toString().split("\\|");



joinKey.set(valueItems[0]);

secondPart.set(valueItems[1]+"\t"+valueItems[2]+"\t"+valueIltems[3]+"\t"+valueltems[4]);
combineValues.setFlag(flag);
combineValues.setJoinKey(joinKey);
combineValues.setSecondPart(secondPart);
context.write(combineValues.getJoinKey(), combineValues);

Y/ /BHE R H Ttb_user_profiles.dat, frERIAN"1"

else if(pathName.endsWith("tb_user_profiles.dat")){
String[] valueItems = value.toString().split("\\|");
/ /33 PR A R T SR
if(valueItems.length != 4){

return;

}
flag.set("1");
joinKey.set(valueItems[3]);
secondPart.set(valueItems[0]+"\t"+valueItems[1]+"\t"+valueltems[2]);
combineValues.setFlag(flag);
combineValues.setJoinKey(joinKey);
combineValues.setSecondPart(secondPart);
context.write(combineValues.getJoinKey(), combineValues);

public static class LeftOutJoinReducer extends Reducer<Text, CombineValues, Text, Text> {
/1A= R ARG B
private ArraylList<Text> leftTable = new ArrayList<Text>();
/1A= R A RAE B
private ArraylList<Text> rightTable = new ArraylList<Text>();
private Text secondPar = null;
private Text output = new Text();

/**
* — AN — R reduce iR %L
*/

@0verride

protected void reduce(Text key, Iterable<CombineValues> value, Context context)
throws IOException, InterruptedException {
leftTable.clear();
rightTable.clear();
/**
* R o3 2 R IR TG R AR IR SR 43 A AT AR IR
kX VA R ()
* R —ANEHAMITTRRZ G, TR S8 Ereducel B HILOOM,
* AERCL PR A 2R R BT R ATSG T ARERE HO A I L, AR AN R A 20 A1 R R
* &M TE, XFETT LA R 155 S00MAN R I B R ] 7.
*/
for(CombineValues cv : value){
secondPar = new Text(cv.getSecondPart().toString());
//7EFtb_dim_city
if("e".equals(cv.getFlag().toString().trim())){
leftTable.add(secondPar);
}
//#i3tb_user_profiles
else if("1".equals(cv.getFlag().toString().trim())){



rightTable.add(secondPar);

}
logger.info("tb_dim_city:"+leftTable.toString());

logger.info("tb_user_profiles:"+rightTable.toString());
for(Text leftPart : leftTable){
for(Text rightPart : rightTable){
output.set(leftPart+ "\t" + rightPart);

context.write(key, output);

@Override
public int run(String[] args) throws Exception {
Configuration conf=getConf(); //FRMHACLE L4 %

Job job=new Job(conf,"LeftOutJoinMR");
job.setJarByClass(ReduceSideJoin_LeftOuterJoin.class);
FileInputFormat.addInputPath(job, new Path(args[0])); // W Emapfi \ /1%
FileOutputFormat.setOutputPath(job, new Path(args[1])); //¥ & reducef i L1z
job.setMapperClass(LeftOutJoinMapper.class);
job.setReducerClass(LeftOutJoinReducer.class);
job.setInputFormatClass(TextInputFormat.class); // ¥ & A FHI AN
job.setOutputFormatClass(TextOutputFormat.class);//f# HEIAoutputiiis st

/ /% Emapltiii Hkey fllvalueds
job.setMapOutputKeyClass(Text.class);
job.setMapOutputValueClass(CombineValues.class);

/ /% Breducefi¥i i keyfivalueZs 7l
job.setOutputKeyClass(Text.class);
job.setOutputValueClass(Text.class);
job.waitForCompletion(true);

return job.isSuccessful()?0:1;

public static void main(String[] args) throws IOException,
ClassNotFoundException, InterruptedException {
try {
int returnCode = ToolRunner.run(new ReduceSideJoin_LeftOuterJoin(),args);
System.exit(returnCode);
} catch (Exception e) {
// TODO Auto-generated catch block

logger.error(e.getMessage());



Hb BRI AR SIRIESHEANSER T IREEE B RBERE T | XEFEST— Freduce joinflJ—L&
TR, ZAbA&FEreduce joiniXF5T |, ib{ll_JWEEHLE’JEHjF?' lt*ﬂ@ﬁ&%&"ﬁ]? & map task Ak
B—EB o R REE B T EMjoinFE: , ALFEAIFEEHjoin keyEreduceimf4HIEFG]join keytl
BRIERERERATLIE |, FrlAreduce joinXf A BN Y. XA XHRARBERESER,mapfireduce
imtEiEshuflefN ERHII A ERVEIRE | SEER(E.

2 ) Mapduanjoin
FRAR | —KRTDI —KEREX
o EB/INEEREIZ{EAAIDistributedCached , FAJ M DistributeCacheEYHiZ/\FKiH Tjoin key / valuefi#E
PEINEIRFF ( TLABMKHash MapEERE+ ) .
o FIAER | EAKRPHIEKICRAjoin key valueBRBREBERFHIXEIERjoin keyRJiER , INREBNER
HHER,

URI uri. = new URI({'|/user/beifeng/cachefile/cache.tzt"p:
Dlslﬂlbuted(ﬁache addCacheFile(uri, conf):

B NRAVEIREEHR | FRERTH

£## -> Source -> Override/Implement Methods -> setup+cleanup

public static class ModuleMapper extends

/%*
* protected void map(KEYIN key, VALUEIN value, Context context)
*/

@Override

public void setup(Context context)

// TODO Auto-generated method stub
// read small table data -> hdfs
Map<String,String> cacheMap = new HashMap<String,String>();
// read small table data
while(true){
String lineStr = "© shanghai”;
String[] Strs = lineStr.split("\t");
cacheMap.put(Strs[@],Strs[1]);

@Override
public void map(LongWritable key, Text value, Context context)
throws IOException, InterruptedException {
// TODO
String[] splited = value.toString().split("\t");
String provinceid = splited[©0];
Ml ooc
// ForfiIim i AT #AE
// output

// context.write(key, value);



30
31
32
33
34
35
36

ESY]|

W 00 N O U1 » W N B
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N OO v A WN RO VW OO NV WN RO VL ONOVT R, WNR O L KONV, WN R

package com.

import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import

/**

@Override

public void cleanup(Context context)
// TODO Auto-generated method stub

java.
java.
java.

java
org.
org
org.
org.
org.
org.
org.
org
org
org.
org.
org.
org.
org.
org.

* @author

* g
* Map side join"'[fJleft outer join
* R, AU AR 2R, R Brtablel M id T Btflitable2 ¥ city IDFAEX

* tablel(7/3R):tb_dim_city(id int,name string,orderid int,city code,is

mr.mapSideJoin;

io.BufferedReader;
io.FileReader;
io.IOException;

.util.HashMap;

apache.
.apache.
apache.
apache.
apache.
apache.
apache.
.apache.
.apache.
apache.
apache.
apache.
apache.

hadoop.conf.Configuration;
hadoop.conf.Configured;
hadoop.filecache.DistributedCache;
hadoop.fs.Path;

hadoop.io.Text;

hadoop.mapreduce.Job;
hadoop.mapreduce.Mapper;
hadoop.mapreduce.lib.input.FileInputFormat;
hadoop.mapreduce.lib.input.TextInputFormat;
hadoop.mapreduce.lib.output.FileOutputFormat;
hadoop.mapreduce.lib.output.TextOutputFormat;
hadoop.util.Tool;

hadoop.util.ToolRunner;

slf4j.Logger;

slf4j.LoggerFactory;

zengzhaozheng

* fRstb_dim_city WAFICFEEIR D, tb dim_city.datSCOENEE, RN | "

* id

O 00 N OO0 L1 A W N RBP O

* table2(4i%): tb_user_profiles(userID int,userName string,network string,double flow,cityID

n

ame orderid city _code is_show

s
Kt
ik
e
AR
ik
LI
18R
iy

i

9999 9999
901
902
903
904
905
906
907
908
909

W 00 N O U A W N R
R R R R R R R R RO

* tb_user_profiles.datXXfFM %, 2 BarF A" | ":

* userID

network flow cityID

_show),

int)
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75
76
77
78
79
80
81

=

82
83
84
85
86
87
88
89
90

Ol
92
93
94
95
96
97
98
99
100
101
102
103

* 1 26G 123 1
* 2 3G 333 2

* 3 3G 555 1

* 4 26G 777 3

* 5 3G 666 4

R R EE R RT3 R = = = mm e e
* gERL

* 1 K#F 1 911 1 26 123

* 1 K#F 1 9911 3 3G 555

* 2 FHM 2 9921 2 3G 333

* 3 Py 3 9031 4 26 777

* 4 fAJR 4 9941 5 3G 666

*/

public class MapSideJoinMain extends Configured implements Tool{
private static final Logger logger = LoggerFactory.getLogger(MapSideJoinMain.class);

public static class LeftOutJoinMapper extends Mapper<Object, Text, Text, Text> {

private HashMap<String,String> city_info = new HashMap<String, String>();
private Text outPutKey = new Text();

private Text outPutValue = new Text();

private String mapInputStr = null;

private String mapInputSpit[] = null;

private String city_secondPart = null;

/**
* TR taskIT AR Z HTHAT, X R ZHIEMDistributedCache
* IS tb_dim_city O, R B IC SR R N A
*/
@0verride
protected void setup(Context context)
BufferedReader br = null;
[ /3B AR /E DI stributedCache I 3L 1
Path[] distributePaths = DistributedCache.getlLocalCacheFiles(context.getConfiguration());

String cityInfo = null;
for(Path p : distributePaths){
if(p.toString().endsWith("tb_dim_city.dat")){
[ [RGAF A, I E I memd
br = new BufferedReader(new FileReader(p.toString()));
while(null!=(cityInfo=br.readLine())){
String[] cityPart = cityInfo.split("\\|",5);
if(cityPart.length ==5){
city info.put(cityPart[0],
cityPart[1]+"\t"+cityPart[2]+"\t"+cityPart[3]+"\t"+cityPart[4]);
}

/**
* Mapdii ) SEHUAH 2 7 5, ELEEHIWrtb_user_profiles.datH[¥)
* cityIDsE HAFEF MImap ok 17, AL LAsHMap Join [
*/
@0verride
protected void map(Object key, Text value, Context context)
throws IOException, InterruptedException {



/ /AT

if(value == null || value.toString().equals("")){
return;

}

mapInputStr = value.toString();

mapInputSpit = mapInputStr.split("\\|",4);

YAuRIE| 2PN

if(mapInputSpit.length != 4){
return;

¥

/ /AW T Bt 15 fEmap AR £E

city_secondPart = city_info.get(mapInputSpit[3]);

if(city_secondPart != null){
this.outPutKey.set(mapInputSpit[3]);

this.outPutValue.set(city_secondPart+"\t"+mapInputSpit[0]+"\t"+mapInputSpit[1]+"\t"+mapInputSpit[2])
5

context.write(outPutKey, outPutValue);

@Override
public int run(String[] args) throws Exception {
Configuration conf=getConf(); //3K15ML E LX) %
DistributedCache.addCacheFile(new Path(args[1]).toUri(), conf);// NiZjobisNLz s LAt
Job job=new Job(conf,"MapJoinMR");
job.setNumReduceTasks(0);

FileInputFormat.addInputPath(job, new Path(args[@])); //i&Emapiii N\ LIFikte
FileOutputFormat.setOutputPath(job, new Path(args[2])); //V% & reducefiit L 1HiiE

job.setJarByClass(MapSideJoinMain.class);
job.setMapperClass(LeftOutJoinMapper.class);

job.setInputFormatClass(TextInputFormat.class); // ¥ & A FHI AN
job.setOutputFormatClass(TextOutputFormat.class);//fi/HERIAJoutputit

/ /% Emap ki i key flvalueZs il
job.setMapOutputKeyClass(Text.class);

/ /1% Ereduce%iH keyFlvalueZsi!
job.setOutputKeyClass(Text.class);
job.setOutputValueClass(Text.class);
job.waitForCompletion(true);

return job.isSuccessful()?0:1;

public static void main(String[] args) throws IOException,
ClassNotFoundException, InterruptedException {
try {
int returnCode = ToolRunner.run(new MapSideJoinMain(),args);
System.exit(returnCode);
} catch (Exception e) {
// TODO Auto-generated catch block

logger.error(e.getMessage());



DistributedCache 29T EFHI—FISLIL , BEE MapReducelBZRHIEERNEEMNIER , MalLSHERNS
— RN S SIS IR, HEIRIXE , JobTrackerfE(EA E&Z BTISIKEXZIDistributedCachefd:& EuriZl
%= |, FEXIRAISUED BRGNS R ERZ BB ES M Task Tracker £, B4b , ZF DistributedCacheFI{EL A<
A, [LURPR. FHEEREX . publicklprivate @M | N REFABEIERR— NS —Rblog , XEFAIFHIR
g

BINEE—FPLLIRZSHIMap JoinA R, |, FiR4E S HBaseKfiMap JoinifE, XF AR =LA LASSHAEFAEE |,
{(ERELTIERIERMap Join , MIEMRBAFETE.

3 ) semi join

Waereduce joinf—PEEM , FLEEmapimidisiE —LHYE | EREHREMSSERZIEEE | N> 7 shuffle
HIMEERE | FEANEEINRS | HittE B reduce join@—E—H£RY.
SRIHEES —aEE )\ FE+HS 5joindTkey It kB DistributedCach 2 R EEX T = , ARBHEEHK
FRTEFED ( TTLAREIHashSeth ) |, fTEmap ERFAiEERER |, $Ejoin key RERTFEHashSethHIIERIT s , LR
£ 5joinfVicR@ I shufflefZHiZIreducelmit{ TjointR{E , EtbAYFreduce joinEfE—HFH.

package com.mr.SemiJoin;

import java.io.BufferedReader;

import java.io.FileReader;

import java.io.IOException;

import java.util.ArraylList;

import java.util.HashSet;

import org.apache.hadoop.conf.Configuration;

import org.apache.hadoop.conf.Configured;

import org.apache.hadoop.filecache.DistributedCache;

import org.apache.hadoop.fs.Path;

import org.apache.hadoop.io.Text;

import org.apache.hadoop.mapreduce.Job;

import org.apache.hadoop.mapreduce.Mapper;

import org.apache.hadoop.mapreduce.Reducer;

import org.apache.hadoop.mapreduce.lib.input.FileInputFormat;
import org.apache.hadoop.mapreduce.lib.input.FileSplit;
import org.apache.hadoop.mapreduce.lib.input.TextInputFormat;
import org.apache.hadoop.mapreduce.lib.output.FileOutputFormat;
import org.apache.hadoop.mapreduce.lib.output.TextOutputFormat;
import org.apache.hadoop.util.Tool;

import org.apache.hadoop.util.ToolRunner;

import org.slf4j.Logger;

import org.slf4j.LoggerFactory;
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/**

*
*
*

*

*

*

*/

@author zengzhaozheng

P«

reudce side join"ffjleft outer join

TR, WA U ARER 2R, iEHe 7 Brtablel )id F B fitable2 ) city IDF B
tablel (/%) :tb_dim city(id int,name string,orderid int,city_code,is_show)
tb_dim_city.datSCIERZE, B RF T | "

id name orderid city_code is_show

) HAth 9999 9999 )
1 KA 1 901 1
2 R 2 902 1
3 g~ 3 903 1
4 5 4 904 1
5 LA 5 905 1
6 TR 6 906 1
7 SEY 7 907 1
8 =Hil 8 908 1
9 M 9 909 1
------------------------- S R L

table2(4i#): tb_user_profiles(userID int,userName string,network string,double flow,cityID int)

tb_user_profiles.dat3Cf %, 2 FasEA" | "

userID network flow cityID
2G 123 1

2 3G 333 2

3 3G 555 1

4 2G 777 3

5 3G 666 4

joinKey.dat P 4:

city_code

2

3

4

------------------------- P L R e
gER.

1 K#H 1 911 1 26 123
1 K% 1 911 3 3G 555
2 HHM o2 921 2 3G 333
3 JUF 3 9931 4 26 777
4 A 4 9941 5 3G 666

public class SemiJoin extends Configured implements Tool{

private static final Logger logger = LoggerFactory.getLogger(SemiJoin.class);

public static class SemiJoinMapper extends Mapper<Object, Text, Text, CombineValues> {

private CombineValues combineValues = new CombineValues();
private HashSet<String> joinKeySet = new HashSet<String>();
private Text flag = new Text();

private Text joinKey = new Text();

private Text secondPart = new Text();

/**
* K Zjoinfkey ADistributedCache U AR M A2, LUMEEmapiid E 2 Mjoinfkeyid I K. b
*/

@Override

protected void setup(Context context)
BufferedReader br = null;
/ /3 AR EL DI stributedCache 3 30 1



Path[] distributePaths = DistributedCache.getLocalCacheFiles(context.getConfiguration());
String joinKeyStr = null;
for(Path p : distributePaths){
if(p.toString().endsWith("joinKey.dat")){

[ IEEAEA, I E I memd

br = new BufferedReader(new FileReader(p.toString()));

while(null!=(joinKeyStr=br.readLine())){

joinKeySet.add(joinKeyStr);

@Override
protected void map(Object key, Text value, Context context)
throws IOException, InterruptedException {
[ 13RS N B A2
String pathName = ((FileSplit) context.getInputSplit()).getPath().toString();
[/ B Etb_dim_city.dat3Cff:, AnE A 0"
if(pathName.endsWith("tb_dim city.dat")){
String[] valueItems = value.toString().split("\\|");
/ /i PERE AR KT
if(valueItems.length != 5){
return;
}
/S IEFRATES INjoinid s
if(joinKeySet.contains(valueItems[0])){
flag.set("0");
joinKey.set(valueItems[0]);

secondPart.set(valueItems[1]+"\t"+valueItems[2]+"\t"+valueIltems[3]+"\t"+valueltems[4]);

combineValues.setFlag(flag);
combineValues.setJoinKey(joinKey);
combineValues.setSecondPart(secondPart);
context.write(combineValues.getJoinKey(), combineValues);

}else{
return ;

¥

Y/ /3K H Ttb_user_profiles.dat, tr&EIA"1"
else if(pathName.endsWith("tb_user_profiles.dat")){

String[] valueItems = value.toString().split("\\|");

/ /i PERE AR KT

if(valueItems.length != 4){
return;

}

/S IERA T ES INjoinid 5

if(joinKeySet.contains(valueItems[3])){
flag.set("1");
joinKey.set(valueItems[3]);
secondPart.set(valueItems[0]+"\t"+valueItems[1]+"\t"+valueltems[2]);
combineValues.setFlag(flag);
combineValues.setJoinKey(joinKey);
combineValues.setSecondPart(secondPart);
context.write(combineValues.getJoinKey(), combineValues);

}else{

return ;



public static class SemiJoinReducer extends Reducer<Text, CombineValues, Text, Text> {
/1A= R A RAE B
private ArraylList<Text> leftTable = new ArrayList<Text>();
[/ — D R A R AE R
private ArraylList<Text> rightTable = new ArraylList<Text>();
private Text secondPar = null;
private Text output = new Text();

/**
* — AN eH I — R reduce i 4L
&7

@Override

protected void reduce(Text key, Iterable<CombineValues> value, Context context)
throws IOException, InterruptedException {
leftTable.clear();
rightTable.clear();
/**
* N4y 2 I T R AL MO AT AR
kIR VR R I ) R
* R PANKITTRRZ N, TEES 8 Ereducef Bt HlooM,
*LEAL IR )7 2R R BT SR ISE T AR R A A I O, AR AN [ 1 23 A1 SR R
* & A ETE, IXRERT LA R B LE 3 S 00MAI L i B AR ] R
*/
for(CombineValues cv : value){
secondPar = new Text(cv.getSecondPart().toString());
///iFFtb_dim_city
if("e".equals(cv.getFlag().toString().trim())){
leftTable.add(secondPar);
}
//4i3ktb_user_profiles
else if("1".equals(cv.getFlag().toString().trim())){
rightTable.add(secondPar);

}
logger.info("tb_dim_city:"+leftTable.toString());

logger.info("tb_user_profiles:"+rightTable.toString());
for(Text leftPart : leftTable){
for(Text rightPart : rightTable){
output.set(leftPart+ "\t" + rightPart);

context.write(key, output);

@Override

public int run(String[] args) throws Exception {
Configuration conf=getConf(); //3RAHHCHE CIFH 5
DistributedCache.addCacheFile(new Path(args[2]).toUri(), conf);
Job job=new Job(conf,"LeftOutJoinMR");

job.setJarByClass(SemiJoin.class);



FileInputFormat.addInputPath(job, new Path(args[@])); //i Emapiii \ LIF4%
FileOutputFormat.setOutputPath(job, new Path(args[1])); //i% & reducefit X I-i%iE

job.setMapperClass(SemiJoinMapper.class);
job.setReducerClass(SemiJoinReducer.class);

job.setInputFormatClass(TextInputFormat.class); //¥ & LI AR
job.setOutputFormatClass(TextOutputFormat.class);//fiifHERIA K output g =i

/ /% Bmapltidi i key Mvaluek il
job.setMapOutputKeyClass(Text.class);
job.setMapOutputValueClass(CombineValues.class);
/ /& Ereducefii i keyfvaluedsiy
job.setOutputKeyClass(Text.class);
job.setOutputValueClass(Text.class);
job.waitForCompletion(true);
return job.isSuccessful()?0:1;
}
public static void main(String[] args) throws IOException,
ClassNotFoundException, InterruptedException {
try {
int returnCode = ToolRunner.run(new SemiJoin(),args);
System.exit(returnCode);
} catch (Exception e) {
logger.error(e.getMessage());



