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Program Prototype (v 0.20)

Map
[

Reduce
[k

+ > >

o

ClassMr{
;tatlc public Class Mapper---{ Map 52 -\ £E
static public Class Reducer---{ i-----mmmmimimmmm
) .~ Reduce #2375
main(){ _________________________________________ |

Configuration conf= new Configuration();

Job job = new Jobgonf, “job name");
job.setJarByClassthisMainClass.clas$;
job.setMapperClass(Mapper.class);
job.setReduceClas(Reducer.clas);
FilelnputFormat.addIinputPaths (job, new Path(args[0]));
FileOutputFormat. setOutputPath(Job new Path(args[l]))

.........................................................................

JOb WaltForCompIetlon(true)

1}

100



Class Mapper (v 0.20)

Import org.apache.hadoop.mapreduce.Mapper;
1 class I\/IyMap extends

INPUT INPUT OUTPUT OUTPUT
Mapper < wey . VALUE =  KEY ., VALUE
2 { Class Class Class Class

3 [ = Waebeish
_ _ INPUT INPUT
4 publicvoidmap (  «kev key, vawe value,
Class Class _
ContextcontexymnrowslOException,InterruptedException

{
S I G SSAG = - R
6 context.write( NewKey, NewValue);
.
8
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Class Reducer (v 0.20)

Import org.apache.hadoop.mapreduce.Reducer;
1 class I\/IyRed extends

2 {

INPUT INPUT OUTPUT OUTPUT

Reducer< oo .| \aluE i , Ivi=a >
Class Class Class Class
NS i
INPUT INPUT

4 public void reduce ( KEY  key, Iterable<{ VALUE " > values,

0 N O Ol

4O
&)
1."1

Class

Context context) throws IOException,InterruptedException

{
[ Tt SRR Bl = A U R [
context.write( NewKey, NewValue);

}
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® -z ©_Combiner
¢ Job.setCombinerCla( ...);

® =X T_output class
¢ Job.setMapOutputKeyClass( ... );
¢ Job.setMapOutputValueClass( ... );

¢ Job.setOutputKeyClass( ..

¢ Job.setOutputValueClass( ... );

@ 103



Class Combiner

» /

@i, ¥ - Fcombiner v f § ¥ ¥ B iEARD
T RE T BRI
Mapper?| Reduceskyx @ﬁiﬂ;&}_ 0

@+ 7 * X % d Hadoopg &k
@, ¥ 7 F 425" 0 51 % Reducer

® X T
¢ JobConf.setCombinerClass(Class)
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%ﬁ" »]— (1) - mapper

public clasHelloHadoop {

static public clas HelloMapperextend
Mapper<LongWritableText, LongWritable, Text {
public void map(LongWritable key,extvalue, Contextontex)
throws|IOException, InterruptedExceptidn
context.writ€(LongWritable) key, (Text) value);

}
} /I HelloReducer end

(EF) ...
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# - (2) - reducer

static public classlelloReducer extends
Reducer<LongWritablelext, LongWritable, Text {
public void reduce(LongWritable kelterable<Text> values
Contextcontex) throws IOException, InterruptedExceptipn
Text val = new Text();
for (Text str : values) {
val.set(str.toString());
}

context.writ€key, val);

}
} /I HelloReducer end

NCE
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#6l- (3)-main

public static voidnaln(String[] args)throws IOException,

InterruptedException, ClassNotFoundException {
Configurationconf= new Configuration(
Job job = new JolOnf, "Hadoop Hello World");
job.setJarByClagélelloHadoop.class);
FilelnputFormasetinputPath(gob, "input’);
FileOutputFormasetOutputPailfjob, new Path@utput-hh1l));
job.setMapperClagklelloMapper.class);
job.setReducerCla@delloReducer.class);
job.waitForCompletion(true)

} // main end
} /[l wordcount class end

Il =

@

107



Hadoop #2 ;% & 3+

~ Hadoop #2 5" #

i

7.1 : HDFS % i€ %

~

7.2 : MapReducei# ¥ #

:



@ 3% 4 % 2 HDFS

// #45%xKJocal b @ F| hdfs , src & local %k

v

, dst % hdfs e7p &3

public class PutToHdfs
static boolean putToHdfs(String src, String dstnf@uration conf) {
Path dstPath = new Path(dst);
try {
[l & 2 3 ivhdfsense it
FileSystem hdfs = dstPath.getFileSystem(conf);
It &
hdfs.copyFromLocalFile(false, new Path(src),newnest))
} catch (IOException e) {
e.printStackTrace();
return false;

}

return true,

@ 109



HHDFSEw 4% %

// %A Eichdfs™ £ v local, src & hdfse kiR,
dst % local =p 3

public class GetFromHdfs {
static boolean getFromHdfs(String src,String dst, Configuration ¢
Path dstPath = new Path(src);
try {
Il & 2 & iTvhdfsqge ¢
FileSystem hdfs = dstPath.getFileSystem(conf);
/| T g\‘.
hdfs.copyToLocalFile(false, new Path(src),new Path(dst));
} catch (IOException e) {
e.printStackTrace();
return false;

}

7\, return true;
@ 110



// checkAndDelete & ;¢ » to & £.F 3 2% T & » F 7
uﬁ; Z_

public class CheckAndDelete {
static boolean checkAndDelete(final String pathnf@uration conf) {

Path dst_path = new Path(path);

try {

Il & 2 & ivhdfseng 2

FileSystem hdfs = dst_path.getFileSystem(conf);

I & £ F 5 &
If (hdfs.exists(dst_path)) {
Il RIpI%
hdfs.delete(dst_path, true);
} } catch (IOException e) {
e.printStackTrace();
return false;

return true; }
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Hadoop #2 7" % 3+

| 35

= ~ Hadoop #% ;" # &
7.1 : HDFS 4 (¥ ;

7.2 : MapReduce:& ¥ %
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# = (1) HelloHadoopV?2

i Al S R HelloHadOOpifg v
BT L
*input 3 L AL & p m?fi;gﬂ Ao PFEA ERBE

RIFE D E
gt A7 5V 3F 17 Athadoop 0.20F &+ » H {7

AR

1. #hdfs} X ihtE % mﬁ)‘; e ser/$YOUR _NAME/input" g1 7 & Jf L2 gk
3| LhdstmP«} oo »P"i P\ ?ggéi%%,]ﬁﬁeif%l‘}

2.\ FE 25 7 \i’:—*i ﬁi%"{phdfsmﬁ% iy L-._?v%

"/u er/$YOUR_NAM E/output-hh2"
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public class HelloHadoopV2 {

public static void main(String[] args) throws
|OEXxception,

InterruptedException, ClassNotFoundExcep

{

Configuration conf = new Configuration();

Job job = new Job(conf, "Hadoop Hello World
2");

job.setJarByClass(HelloHadoopVZ2.class);

/Il 3k T_map and reduce! 2 Combiner class

FileInputFormat.addInputPath
job.setMapperClass(HelloMapperV2.class);

(job, new Path("input"));
FileOutputFormat.setOutputP.
(job, new Path("output-nh2"));

/I #% =4 checkAndDeletg: ;¢ -
M & 23 5 ez M > F3 RIFPEZ
CheckAndDelete.checkAndDelete("output-hh2!

conf); |
boolean status = job.waitForCompletion(true);

if (status) {
System.err.printin("Integrate Alert Job Finist

job.setCombinerClass(HelloReducerV2.class);
job.setReducerClass(HelloReducerV2.cl:

Il 3% Z_map+ 7ﬂ'.ﬂ‘ i
job.setMapOutputKeyClass(Text.class);
job.setMapOutputValueClass(Text.class);

I 3% f‘ireducefﬁﬁig?] 413 Ay
job.setOutputKeyClass(Text.class);
job.setOutputValueClass(Text.class);

} else {
System.err.printin("Integrate Alert Job Failed

"),
System.exit(1);
138



public class HelloReducer\itends
Reducer<Text, Text, Text, Text>{

public void reduce(Text key, Iterable<Text>
values, Context conte: ;

Mapper <LongWritable, Text, Text,
Text>{

public void map(LongWritable key, Te
value, Context context)

throws IOEXxception,
InterruptedException {

context.write(new Text(key.toString())

String str = new String("");
Text final_key = new Text();

value). Text final_value = new Text();
’ [l #-keyig 1p Fr rvalues: i% 16 && L4 IR

T~

for (Text tmp : values) {
str += tmp.toString() + " &&"
}
final _key.set(key);
final value.set(str);
context.write(final_key, final value);



# = (1) HelloHadoopV3

opt
PAE A 1 5 HelloHadoopV2: map |, reducey, » & ©
pdRdnx @ rhdfet i@y T ;’1 iR S SRS
T > Py~ 2 B E R R

RIFE = E

#-pb 47 743 17 A hadoop 0.26% 5+ » #H {7

<local output>




public class HelloHadoopV3 { Job job = new Job(conf, "Hadoop Hello World");

public static void main(String[] args) throws job.setJarByClass(HelloHadoopV3.class):

|IOEXception, A )
InterruptedException, ClassNotFoundExcep I 41* 1 i g blsomap £ reduce
{ job.setMapperClass(HelloMapperV2.class);

String hdfs_input = "HH3_input";
String hdfs_output = "HH3 output”;
Configuration conf = new Configuration();
Il 7 2 P18 %3k
String[] otherArgs = new

job.setCombinerClass(HelloReducerV2.class);
GenericOptionsParser(conf, args)

job.setReducerClass(HelloReducerV2.class);
I 3% z_map reducesikey valu ﬁJ 1A g
job.setMapOutputKeyClass(Text.class);

.getRemainingArgs();
Il 4% S 8cficE 7 2 2P 5 314
if (otherArgs.length = 2) {
System.err

printin("Usage: hadoop jar
HelloHadoopV3.jar <local _input>
<local output>");

System.exit(2);

job.setOutputKeyClass(Text.class);

. job.setMapOutputValueClass(Text.class);
. job.setOutputValueClass(Text.class);



r

___________________________________________________

/[ * checkAndDeletex ;' [# iF overheadiss 35
CheckAndDelete.checkAndDelete(hdfs input,
conf);
CheckAndDelete.checkAndDelete(hdfs_out)
conf);
Il 2= 4% % F|hdfs

I 3% T‘I;hdfs.’rﬁﬁq?l N ﬁ%] IR TR T

FilelnputFormat.addinputPath(job, new

Path(hdfs_input));
FileOutputFormat.setOutputPath(job, n
Path(hdfs_output)); |

long start = System.nanoTime();
job.waitForCompletion(true);

conf); i
boolean status = job.waitForCompletion(tri
I3+ 5 P |
if (status) {
System.err.printin("Integrate Alert Job Finisheo:l

") |
long time = System.nanoTime() - start;
System.err.printin(time * (1E-9) + " secs.");

1 else {

System.err.printin("Integrate Alert Job Failed !");
System.exit(1);
1) |



public static void main(String[] args) throws Extep {
Configuration conf = new Configuration();
String[] otherArgs = new GenericOptionsParser(cangs).getRemainingArgs();
If (otherArgs.length != 2)
System.err.printin("Usage: hadoop jar WordCounkjaput> <output>");
System.exit(2);
}
Job job = new Job(conf, "Word Count");
job.setJarByClass(WordCount.class);
job.setMapperClass(TokenizerMapper.class);
job.setCombinerClass(IntSumReducer.class);
job.setReducerClass(IntSumReducer.cl
job.setOutputKeyClass(Text.class);
job.setOutputValueClass(IntWritable.class);
FileInputFormat.addInputPath(job, new Path(arg¥]0])
FileOutputFormat.setOutputPath(job, new Path(aijs[1
CheckAndDelete.checkAndDelete(args[1], conf);
em.exit(job.waitForCompletion(true) ? 0 : 1);



_______________________________________________________________________________________________

class TokenizerMapper extends Mapper<LongWritable, Text, Text,

1 i
 IntWritable> { |
2 private final static IntWritable one = new IntWritable(1); i
3 private Text word = new Text(); i
4 public void map( LongWritable key, Text value, Context context) E
| throws |IOException , InterruptedExceptiof i
° Siring ine = ((1ext) value).tostrng(); i
6 | StringTokenizer itir = new String Tokenizer(line); |
[ while (itr.hasMore Tokens()) { i
& word.set(itr.nextToken()); i
9 | context.write(word, one); ;
i}}} Input ;
""""" r/ A e T (s T s
/user/hadooper/input/a.txt
<no,1>
...................... P I new?-) is P aP{ good P{ news <news 1>
No news is a good news. | “ T }“ /“ l“ T <is,1>

g AN itr || itr itr | itr | itr itr | | itr <a, 1>
(@ LN

Input .
value line < news, 1 > |




w

coO~NO O

__________________________________________________________________________________________________

<word,on¢

<a,1l>

<good, 1>

<is, 1>

< s, Pl>

IntWritableresult= new IntWritable();

public void reduceText key Iterable <IntWritable> values Context contet
throws I0OEXxceptio, InterruptedException

int sum = O

for (IntWritableval : values) 1.

Lo —— - sum_+=valgetQ;_ _ !

result.set(sum);
contextwrite (key, resul};

NEWSs
1 —> 1

for (inti;i<values.length ;i ++ ){i

sum += valuesJi].get()

<key,SunValue>

< hews, 2>
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hadoop jar WCV2.jar WordCountV2 -Dwordcountegsnsitive=false \
<input> <output> -skip patterns/patterns.txt

AR »

yE M N

1. dhdfs } Xkt % gl 5 15 974y Zeh <input>
=103 2 R :

G RER S

"’*‘/’?"t“’{? 7”"1 vt hdfst m?w‘“lﬂ B FER LN RN A AT
11,,

S 2,7

iR AT g T <output>
patternv .J“’ % 2z ¥ pattern.txt pF 4o

(- - HEEFHE) D t
\!
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1
1
public static class Map extends MapReduceBase implements E
Mapper<LongWritable, Text, Text, IntWritabl€> !
static enum Counters { INPUT_WORDS } :
private final static IntWritable one = new IntWritable E
private Text word = new Text(); !
private boolean caseSensitive = true, !
private Set<String> patternsToSkip = new HashSet<String>(); ,
private long numRecords = 0; E
private String inputFile; !
public void configure(JobConf job) { '

: inputFile = job.get("map.input.file"); E
i if (job.getBoolean("wordcount.skip.patterns", false)) { !
! Path[] patternsFiles = new Path|[O]; :
l try { :
: patternsFiles = DistributedCache.getLocalCacheFiles(job); E
i } catch (IOException ioe) { !
! System.err :
: .printin("Caught exception while getting cached files: " |
i + StringUltils.stringifyException(ioe)); E

for (Path patternsFile : patternsFiles) {
parseSkipFile(patternsFile);

1)

try {
BufferedReader fis = new BufferedReader(new FileReader(

patternsFile.toString()));
String pattern = null;
while ((pattern = fis.readLine()) '= null) {
patternsToSkip.add(pattern); }
} catch (IOException ioe) {

file "'+ patternsFile + "™ : " + tringUtils.stringifyExcepn(ioe)); i

1 :
public void map(LongWritable key, Text value, |
OutputCollector<Text, IntWritable> output, Reporter reporter)I
throws IOException {

.toLowerCase();
for (String pattern : patternsToSkip)
line = line.replaceAll(pattern, ");
StringTokenizer tokenizer = new StringTokenizer(line);
while (tokenizer.hasMoreTokens()) {
word.set(tokenizer.nextToken());
output.collect(word, one);

|
|
|
String line = (caseSensitive) ? value.toString() : value.toS)ringl(
|
|
|
|
|
|
|
|
|
|
|
|
|
I
|
reporter.incrCounter(Counters.INPUT_WORDS, 1); } |
|
|



| if (++numRecords % 100) == 0) {

i reporter.setStatus("Finished processing " + numRecords
! + " records " + "from the input file: " + inputFile);
BEE

. public static class Redu extends MapReduceBase implem
i Reducer<Text, IntWritable, Text, IntWritable> {
! public void reduce(Text key, Iterator<IntWritable> values,
: OutputCollector<Text, IntWritable> output, Reporter reporter
: throws IOException {

i int sum = 0;

! while (values.hasNext()) {

: sum += values.next().get(); }

i output.collect(key, new IntWritable(sum)); } }

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

' JobConf conf = new JobConf(getConf(), WordCount.class);
. conf.setJobName("wordcount");

i String[] otherArgs = new GenericOptionsParser(conf, args)
! .getRemainingArgs();

' if (otherArgs.length < 2) {

i

|

|

|

|

|

|

|

|

|

|

|

|

|

System.out.printin(*"WordCountV2 [-
Dwordcount.case.sensitive=<false|true>] \\ );

System.out.printin(" <inDir> <outDir> [-skip
Pattern_file]");

return 0; }
conf.setOutputKeyClass(Text.class);
conf.setOutputValueClass(IntWritable.class);

o = e = = - -

. conf.setMapperClass(Map.class);

I

I conf.setCombinerClass(Reduce.class);

E conf.setReducerClass(Reduce.class);

. conf.setinputFormat(TextlnputFormat.class);

I

I conf.setOutputFormat(TextOutputFormat.class);
E List<String> other_args = new ArrayList<String>();
. for (inti=0;i<args.length; ++i) {

! M n M n M

! if ("-skip".equals(argsli])) {

E DistributedCache

: .addCacheFile(new Path(args[++i]).toUri(), conf);
I

! conf.setBoolean("wordcount.skip.patterns”, true);
E } else {other_args.add(args][i]); } }
:
|
|
|
|
:
|
|
|
|
:
|
|
|
|
:
I
|
|
|
I

FileOutputFormat.setOutputPath(conf, n
Path(other_args.get(1)));

CheckAndDelete.checkAndDelete(other_args.get(1), conf);
JobClient.runJob(conf);

return O; }
public static void main(String[] args) throws Exception {

args);
System.exit(res);

1}



# &)= (1) WordIndex

Ba g I NeRBER % PR- (FE AR
BlRE S E
Bt A7 sV 3E 1T A hadoop 0.20% &+ > HiF
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___________________________________________________

public class WordIindek
public static class wordindexkktends
Mapper<LongWritable, Text, Text, Text> {

public void map(LongWritable key, Text value,
Context contex

throws IOException, InterruptedException {

___________________________________________________

static public class wordindexéktends
Reducer<Text, Text, Text, Text> {

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

reporter)
FileSplit fileSplit = (FileSplit)

context.getlnputSplit(); throws IOException {

Stringv ="",;
Text map_key = new Text(); StringBuilder ret = new StringBuilder("\n");
Text map_value = new Text();
String line = value.toString();

StringTokenizer st = ne!
StringTokenizer(line.toLowerCase());

while (st.hasMoreTokens()) {

for (Text val : values) {
v += val.toString().trim();
if (v.length() > 0)
ret.append(v + "\n");

String word = st.nextToken(); }
map_key.set(word); output.collect((Text) key, new
map_value.set(fileSplit.getPath().getName() 1+ Text(ret.toString())):
"" + line); |
}}

context.write(map_key, map_value);



public static void main(String[] args) throws job.setOutputKeyClass(Text.class);

|OException, | job.setOutputValueClass(Text.class);
InterruptedException,

ClassNotFoundExceptior
Configuration conf = new Configuration();

String[] otherArgs = new
GenericOptionsParser(conf, args)

.getRemainingArgs();
If (otherArgs.length < 2) {

System.out.printin("hadoop jar
WordIndex.jar <inDir> <outDir>");

return |

job.setMapperClass(wordindexM.cla:
job.setReducerClass(wordindexR.class);
job.setCombinerCIass(wordindexR.class)i;
FilelnputFormat.setinputPaths(job, args[Q:]);

CheckAndDelete.checkAndDelete(args[1],
conf); '

FileOutputFormat.setOutputPath(job, new
Path(args[1])
long start = System.nanoTime();

}

Job job = new Job(conf, "word index");
job.setJobName("word inverted index");
job.setJarByClass(WordIndex.class); '
job.setMapOutputKeyClass(Text.class);
job.setMapOutputValueCIass(Text.class)j

job.waitForCompletion(true);
long time = System.nanoTime() - start;

System.err.printin(time * (1E-9) + " secs.");

1}

___________________________________________________

- TN

___________________________________________________



# )= (1) YourMenu
L
Bz eE g R L AR %

BlEE T
gt f2 7V 3F 17 Ahadoop 0.20% 5 F - (7 ¢
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e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e = = = = = = = = = e = e = = = = e = e = = = e e e = = = = = = = = = = = g

public class YourMenu {
public static void main(String argv([]) {
int exitCode = -1;
ProgramDriver pgd = new ProgramDriver();
if (argv.length< 1) {

Hadoop hello world");

pgd.addClass("HelloHadoop", HeIIoHadoop.cIasls, "
pgd.addClass("HelloHadoopVz i

HelloHadoopV2.class, " Hadoop hello world V2");

pgd.addClass("HelloHadoopV3",
HelloHadoopV3.class, " Hadoop hello world V3")

pgd.addClass("WordCount", WordCount.class, "
word count.");

5 pgd.addClass("WordCountV2",
+" HelloHadoop: % J!Hadoop#<Key,Value>: = \n"

WordCountV2.class, " word count V2.");
+" HelloHadoopV2: % ' Hadoopi<Key,Value>:& fy %

Syste m.o ut pl’l nt("********************************* * :
\n" : pgd.addClass("WordIndex", WordIndex.class,

********\n"

+ "gEriDig * NCHC ehif 5 # i \n" + "4 £ 1 \n"
+" Hadoop jar NCHC-example-*.jars<ic > \n" + "5 i
\n"

+ " HelloHadoopV3: % J1Hadooj:h<Key,Value> i& it 5% "invert each word in line”

\n"

+" WordCount; 2+ & ﬁi%l AL AN e R B
F #c st \n"

+" WordCountV2: WordCount-F# 5= \n"

+" WordIndex: % 51-# @ F & 8 53 a1 5] \n”

+ "******'k***************'k*******************\n") .
1

pgd.driver(argv);

/] Success

exitCode = 0;

System.exit(exitCode);
} catch (Throwable e) {

} else { e.printStackTrace();

________________________________________________



|
oA
. M

"~ _ogram Prototype (v 0.18)

ClassMR{
vap ..
A A Nap f254%
oy CIaSS REAUEER.+f-= === =iz s com com es
o ucet \ { Reduce #%.;% 75
main(){
JobConf conf = new JobConf(“MR.class’ );
1 conf.setMapperClass(Mapper.class);
e conf.setReduceClass(Reducer.class);
12

@}}

FilelnputFormat.setinputPaths(conf, new Path(args[0]))
FileOutputFormat.setOutputPath(conf, new Path(args[1]));

U
|

H @ a2k TR BAR NG

-

JobClient.runJob(conf);
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1

' I
Sy 2

LAF L

' I

L ' Class Mapper (v0.18)

Import org.apache.hadoop.mapred.*;
1 class MyMap extends MapReduceBase

INPUT INPUT OUTPUT OUTPUT

implements Mapper < ey, vawe - kev | VALULE
2 |
3 /] = gvageih
_ _ INPUT INPUT
4 public void map ( key Key, wvaue value,
OUTPUT OUTPUT
OutputCollector< EY Y > output,

Reporter reporter) throws IOEXxception

{
[ Tk TESRGRE o A =N SR [
output.collect( NewKey, NewValue);

}

%mwmm
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T T /Y T/ e SRR

_** IClass Reducer (v0.18)

import org.apache.hadoop.mapred.*;

1 class I\/IyRed extends MapReduceBase

INPUT INPUT OUTPUT OUTPUT

implements Reducer < ey, vaAlUE +  KEY , VALULE =~
2 |
3 /] = gl
i : INPUT INPUT
4 public void reduce ( kev key, lterator<“wvae > values,
OUTPUT OUTPUT

OutputCollector< EY , VALUE > output,
Reporter reporter) throws IOException

0 {

6 [ T Ta ARl == A U ] [

I output.collect( NewKey, NewValue);

8 }
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Conclusions
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