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Outline

» Why should we learn this ?
- What 1s MapReduce ?

» Where does it fix ?

» What isits benefit ?

» How does it work ?

» Must bein Java?

NEnL )



- - - o o S S S I S D D D D D D D D D D D D D D D D D D D D D D D D D D D B D B B B B B B e .

You are here '




- - - o o S S S I S D D D D D D D D D D D D D D D D D D D D D D D D D D D B D B B B B B B e .

LFSs Block 1

Data J
data data data da DOF% Elack 1

data data data data data rrr,_.--"'

data clata data data data -

. - Results
data data data data data - I OF% Block 2 Ay thrs dwes Sain
l:i‘.:“-!! |:|I:||:_‘.:|||I:||:_‘.:|||_a|:l:| ,:j_:.-la ——] s chads dves Sl
data data cdata data data OFS Blos Map _._.—-r'l Reduce > e

e — ol chts dves Sl

data data data data data ::: ::: g:z:::

data data data data data ., I DF% Black 2 P —

ilals dats clats odata data ‘.\ ddwes chira cwes cas
Map

data dlata data data data

dals dats cdats data dala

sm b b b e CfSBlock 3
' DOFS Block & |

MapReduce Is aframework for computing certain
kinds of distributable problems using alarge
number of computers (nodes), collectively referred

to as a cluster. m@
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» Functional Programming : Map Reduce
- map(...) :
- [1,234] - (*2)->[24,68]
- reduce(...):
- [1,2,3,4] - (sum) -> 10
- ¥R % & 2 ¢ erDivide and conquer
- BRR AR RS B R AR 5 0 L R
» 7 irGoogles ! * TIAR 3¢ 3K 3F i 1 2F
HER o @Y Bt R eE
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- Text tokenization

» Indexing and Search
- Datamining

» machine learning

http://www.dbmsz.com/2008/08/26/known—applications—of-mapreducﬁg;.
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- k2 R Hadooptz 2t &_* Javayq it » &
Map/Reducefs * 42 & B 7 — 2 & * Java
» Hadoop Streaming -
- HFITEDT E > @ ;Ig'a IR A ey
(4- : PHP) % * 3|Hadoop<mapper{r
reducer

- Hadoop Pipes : C++ API
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%
=R Program Prototype
Class M R{
y P ———— PRE—
A TN ap #2575
o Class RedUce - TR |
bk 2 ' Reduce i@
main(){
JobConf conf = new JobConf( “MR.class’ )
o conf.setlnputPath( “the path of HDFS” );
E\L; conf.setOutputPath( “the path of HDFS” );
i

1

conf.setM apper Class(M ap.class);
conf.setReduceClass(Reduce.class);

JobCIlent runJob(conf)



It ]
AN Pr ocess Prototype
1. %
- Javac -classpath hadoop-* -core.jar -d MyJava
MyCode.java
2. FE

- Jar -cvf MyJar.jar -C MyJava .
3. 7
- bin/hadoop jar MyJar.jar MyCode HDFS Input/
HDFS Output/

+Mylava = %iBis 4230 E B 4 .. /input; . /ouput = hdfs&g e

L. L et s o L fim P & NCHC S
« Myjar. jar = 3% (S %4 ]



- Word Count Sample (1)

1 class MapCIass extends MapReduceBase implements
Mapper<LongWritable, Text, Text, IntWritable> {

2 private final static IntWritable one = new IntWritable(1);
3 private Text word = new Text();
4 public void map( LongWritable key, Text value,

OutputCollector<Text, IntWritable> output, Reporter
reporter) throws IOException {
String line = ((Text) value).toString();
StringTokenizer itr = new StringTokenizer(line);
while (itr.hasMoreTokens()) {
word.set(itr.nextToken());
output.collect(word, one);

© 00 N O O

1}

Loncl)
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#:2- 1 Word Count Sample (2)

1 class ReduceClass extends MapReduceBase implements

Reducer< Text, IntWritable, Text, IntWritable> {
2 IntWritable SumValue = new IntWritable();
public void reduce( Text key, Iterator<IntWritable> values,
OutputCollector<Text, IntWritable> output, Reporter reporter)
throws IOEXxception {
Int sum = 0O;
while (values.hasNext())
sum += values.next().get();
SumValue.set(sum);
output.collect(key, SumValue);

w

c0ONO O1 b

1}
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Class WordCount{

main()
JobConf conf = new JobConf(WordCount.class);
conf.setJobName("wordcount");
/[ set path
conf.setlnputPath(new Path(args[0]));
conf.setOutputPath(new Path(args[1]));
// set map reduce
conf.setOutputKeyClass(Text.class); // set every word as key
conf.setOutputValueClass(IntWritable.class); // set 1 as value
conf.setMapperClass(MapClass.class);

conf.setCombinerClass(Reduce.class);
conf.setReducerClass(ReduceClass.class);
onf.setinputFormat(TextInputFormat.class);
conf.setOutputFormat(TextOutputFormat.class);
// run

JobClient.runJob(conf); N9



w %< Mapper

. <key/value > i 5+ & £

°® ’:‘;Q ;;]:\
» conf.setM apperClass(MapClass.class);

S

* & = map,r'ﬁﬁi;f] ~
- map ( WritableComparable, Writable,
OutputCollector, Reporter)

+ map = 4 gy )
- QutputCollector.collect
( WritableComparable,Writable )

~
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R % Combiner

+ 4p ¥~ Bcombiner > v § F ¥ 7 s
iy DT A DR R 2 g B
1 € Mapper | Reducer#icdx @ﬁi;j:&‘_ :

- JobConf.setCombinerClass(Cl ass)

il
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P %< Reducer
. #-Mapi¥ & ch<keylvaue> 45 Bkey it
valuesir &
+ i ~ - <key, (list of values)>

- Reduce (WritableComparable, Iterator,
OutputCollector, Reporter)

° ﬁ;'i :,,I
- OutputCollector.collect(WritableComparabl e,
Writable)

. 2 % Reduce® # 7,7 11 % 4%



. Ae & JobConf

+ Hadoop#z 5% % -1 i & end {7 3% R Y

- 4p Mapper ~ Combiner ~ Partitioner ~ Reducer -
InputFormatqfrOutputFormat EPIRE W] 5

«‘fp i@l r v iR

- setlnputPaths(JobConf, Path...) / addInputPath(JobConf, Path))
1n L%] e

- setOutputPath(Path)
debug script

- setMapDebugScript(String) / setReduceDebugScript(String)
B 5 T R H

- setMaxMapAttempts(int) / setM axReduceAttempts(int))

/

B AF E R Py At
- setMaxMapTaskFailuresPercent(int) /
setM axReduceT askFailuresPercent(int)

~ 2
NLHLC?Y



s IR 6T

» runJob(JobConf ) :
SRR ITE S, FEFE 2 AFEY o
» submitJob(JobConf ) :

- PRITE > 20 F R RV EY
RunningJdob ¢ 4@ sk it - AR iR B R o

» JobConf.setJobEndNotificationURI(String ) -

SRE-BEER S VLM -

o
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“#; WordCounti® ¥ (v %)

1. cd $HADOOP _HOME

2. bin/hadoop dfs -mkdir input

3. echo"l like NCHC Cloud Course." > inputl
4

echo "l like nchc Cloud Course, and we enjoy this
crouse." > input2

5. bin/hadoop dfs -put inputl input
6. :)i n/hadoop dfs - :)ut INput2 input

v dfz -lz Inpnt

LI I I
F nu1 2 itens
~YW-T--F-- | wane zupergroup A6 2009-0%-22 12:15 fugerfwave/input/inputl

-ry-r--r-- | waue SUDETZIOUD 52 2009-03-22 12:15 /uger/wane/input/inputZ

wanedvP ro: foptfhado

8. :sﬁuﬂ:ﬁ_WordCount.J ava

http://trac.nchc.org.tw/cloud/attachment/wiki/jazz/Hadoop L ab6/\WordCount.java?format=raw

9. mkdir MyJava

e o
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- WordCounti ¥ (H =

1 il
- Javac -classpath hadoop-*-core.jar -d MyJava
WordCount.java
2. FE

- Jar -cvf wordcount.jar -C MyJava.

3.
- bin/hadoop jar wordcount.jar WordCount input/
output/
o« A7 % 3y 7 P 4% 5 Hadoop_Home - Aok v 24 DIHDFS F shinput B &
- /MyJava = SiFis AN AE P & *./input; . /ouput = hdfs:fgr—o

=

I : : g AP & NCHLCE
- wordcount. jar = 33 (S %R )



wane@vFro: fopt/hadoopd mkdir Hylawva

vane@vFro: fopt/hadoopd javwac -claszpath hadoop-*-core.jar -d MvJava WordCount. java
vane@vFro: fopt/hadoopt jar -cvwf wordcount.jar -C Mvlawva .

THiE manifeszt

Frie D WordCount.claszs (%&zlSlEliE%z?dDj(EE%ﬁ 5140

iz D TordCountiReduce. class (EE=1591){ =042 BEHE 59%)

218 WordCountPHap. clage (3B=1918(E=795( [BE&E 559

vane@vFro: fopt/hadoopd bindhadoop jar wordcount.jar WordCount input/ output/
090222 11:29:01 WARN mapred.JobClient: Uze GenericOptionsParszer for parsing the are
mentz. Applicationz zhould implement Tool for the =zame.

O9/023/22 11:29:01 TNFO mapred.FilelnputFormat: Total inpuot paths to process @ |
0902 /22 =39:01 INFO mapred . FilelnpuwtFormat: Total input paths to process @ |
0902 /22 =39:02 INFO mapred.JobClient: Eunning job: job 200903201526 0007
09/02/22 -39:03 INFD mapred.JobClient: map 0% redoce 0%

090222 -39:08 INFD mapred.Jobllient: map 100% reduce 0%

O9/03/22 : INFO mapred.JobClient: Job complete: job 200903201526 0007
0902 ,/22 INFO mapred.JobClient: Counterz: 16

090222 TNFO mapred.JoblClient: File Svatens

0902 ,22 TNFO mapred.JobClient: HOFS bvtez read=3520950

090322 THNFO mapred.JoblClient: HDOFS bytez written=130568

0903722 TNFO mapred._ JobClient: Local bvtez read=168448

0902 ,/22 TNFO mapred.JobClient: Local bvtez written=33649%2
Q90522 INFO mapred.JobClient: Job Counters

IEFIET Y INFO mapred.JoblClient: Lannched redonce taskz=l

[ Wy TR Ty WO Yy WU iy T Yy UL Ty TN Ty WU Yy WU iy ST Sy WU Ty S Ty W §
[ W TR Ty WO Yy WU iy SO Yy WU Ty TN Ty WU Ty WU iy U Sy WU Ty S Ty W Y
EE EN E® E8 EN NN NN NE EAN
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“#;  WordCount :&Fg &

-  WordCount2

http:/trac.nche.org.twiloudlattachmentiwiki/jazz/Haddoop,_Lab/WordCount2 javaiformet=raw
* P
- AR AL
- P EA R
- #3324 WordCount 7% 35t )
echo "\." >pattern.txt & & echo "\," >>pattern.txt
bin/hadoop dfs -put pattern.txt ./

mkdir MyJava2

javac -classpath hadoop-*-core.jar -d MyJava2
WordCount2.java

5. jar -cvf wordcount2.jar -C MyJava2 .

> w e

2
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- bin/hadoop jar wordcount2.jar WordCount2 input
output2 -skip pattern.txt dfs -cat output2/part-00000

wan ._.Iul 1: T |:| I 1 ,-" ]‘[ A lﬂ_ Q) ];ﬂ: ]:Zl i]'l ."' ]'l a 'j. Q0P 'j. 1'

| 1- 111 11 .::

| DN rEe &

I Z

HCHC 1

and 1

conrge |

enjoy 1

like Z
1
l
]

nche

thig

e

0
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- bin/hadoop jar wordcount2.jar WordCount2 -
Dwordcount.case.sensitive=fal se input output3 -skip
pattern.txt

wanedyFro:
and
clond

3l
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i T ool

. 2 Hadoop e £ 34 {7 i 58
-conf <configuration file>
-D <property=value>
-fs <local [namenode: port>
-t <local |jobtracker:port>

s B R 2l AR RIE

- ToolRunner.run(Tool, String[])

<l
NLHLC®Y



DistributedCache

———————

CR ARG BT PARM A AR AR
KR K EE IR b r B4 D Brengh
=

- 4rpattern.txtiz

» DistributedCache.addCacheFile(URI,conf)
- URI =hdfs://host:port/FilePath
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