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Welcome to Apache Hadoop!

= ~ Hadoop #p B
R

« Hadoop Common: The common utilities that support
the other Hadoop subprojects.
« HDFS: A distributed file system that provides high
throughput access to application data.

g/(jh‘" « MapReduce: A software framework for distributed
W processing of large data sets on compute clusters.
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Hadoop 18 B + &
 Chukwa A data collection system for managing
large distributed systems.

 HBase A scalable, distributed database that supy
structured data storage for large tables.

e Hive: A data warehouse infrastructure that provide
data summarization and ad hoc querying.

* Pig: A high-level dati-flow language and executic
framework for parallel computation.

« Z0ooKeeperA high-performance coordination
service for distributed applications.



Hadoop # i ,4 (Ecosystem)

Pig Chukwa| Hive HBase
MapReduce HDFS ZooKeeper
Hadoop Core AVro
(Hadoop Common)

Source:Hadoop: The Definitive Guide



AVro

e Avrois adata serialization system
|t provides:

=R

- Rich data structures.

— A compact, fast, binary data format.

- A container file, to store persistent data.

-~ Remote procedure call (RPC).

— Smple integration with dynamic languages.

 Formore detalil, please check the officdocumen
http://avro.apache.org/docs/current/

@
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Zoo Keeper | i
o http://hadoop.apache.org/zookeeper/ l

e Z0oOKeepe is a centralizer service for maintaining
configuration information, naming, providing distributed
synchronization and providing group services. All of these
kinds of services are used In some foron another by
distributed applications.

0 .



Pig

« http://hadoop.apache.org/pig/

* Pig is a platfornfor analyzing large data setisat consists of a
nigh-level languag for expressin date¢ analysi: programs
coupled with infrastructure for evaluating these programs.

* Pig's infrastructure layer consists af@mnpilerthat produces
seguences dflap-Reduce programs

* Pig's language layer currently consists of a textual language
calledPig Latir, which has the following key properti

— Ease of programming
- Optimization opportunities

@ Extensibility




Hive

* http://hadoop.apache.org/hive/

e Hive Is adata warehousmfrastructure built on top of Hadoop
tha! provide: tools to enabl¢ eas' date summarizatio, adho
gueryirg and analysis of large datasets data stored in Hadooj
files.

 Hive QL Is based on SQland enables users familiar with
SQLto query this data.
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HBase

« HBase Is a distributedolumn-oriented databadiilt on top of
HDFS.

e A distributec date store that car scale horizontally to 1,00Cs of
commodity servers angetabyte®f indexed storage.

e Designed to operate on top of the Hadoop distributed file syster
(HDFS) or Kosmos File System(KFS, aka Cloudstore) for
scalabillity, fault tolerance, and high availabllity.

 |ntegratelinto the Hadooj mag-reduct platforn anc paradign.

tf-@:

HEBASE
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Chukwa

 http://hadoop.apache.org/chukwa/

e Chukwzeis an open sourcdata collection syste
for monitoring large distributed systems.

 built on top of HDFS and Map/Reduce
framework

* Include¢ a flexible anc powerfu toolkit for
displaying, monitoringand analyzingres C (2
make the best use of the collectdaka. éﬁﬁ

@ Lchuhma\




Mahout

« http://mahout.apache.org/

 Mahout is a scalableachine learning libraries

 Implemented on top of Apache Hadoop using the map/reduce
paradigm.

 Mahout currently has
— Collaborative Filtering
- User and Item based recommen
- K-Means, Fuzzy KMean
- Mean Shift clustering
- More ...
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Hadoop ¥ £ # Javarg ?

 Although the Hadoop framework is implemented inaddy
Map/Reduce applications need not be written in Java

 Hadoop Streamings a utility which allows users twreate
and run jobs with any executables (e.g. shelltiad) as the
mapper and/or the reducer.

 Hadoop Pipess a SWIGcompatibleC++ APlto implement
Map/Reduce applications (non ." based

@



Hadoop Pipes (C++, Python)

 Hadoop Pipes allows++ code to use Hadoop DFS and
map/reduce.

 The C++ Interface isswigabl¢' so that interfaces can be gener:
for pythonand other scripting languages.

 For more detail, check the APl Document of
org.apache.hadoop.mapred.pipes

* You can also find example code at

® hadool-*/srdexamples/pipe

* About the pipes C++ WordCount example code:
® http://wiki.apache.org/hadoop/C++WordCount
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Hadoop Streaming

 Hadoop Streaming is a utility which allows users to crea
and run Map-Reduce jobsith any executables (e.g. Unix
shel utilities) as the mappe and/o the reduce.

* |It's useful when you need to rwgxisting progranwritten in
shell script, perl script or even PHP

* Note: both themapperand thereducerare executableshat
read the input frons TDIN (line by line) and emit the output
to STDOUT.

e For more detail, check the official document of Hadoc
Streaming
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Running Hadoop Streaming

jazz@hadoop:~$ hadoop jar hadoop-stream ng.jar —help
Usage: $SHADOOP_HOME/bin/hadoop [--config dir] jar \
$HADOOP_HOME/hadoop-streaming.jar [options]

Options:
- input <path> DFS i nput file(s) for the Mafg step
-output  <path> DFS out put directory for the Reduce step
-mapper  <cmd|JavaClassName> The stream ng command to run
-combiner <JavaClassName> Combiner has to be a Java class
-reducer <cmd|JavaClassName> The stream ng command to run
-file <file> File/dir to be shipped in the Job jar file
-dfs <h:p>|local Optional. Override DFS configuration
-jt <h:p>|local Optional. Override JobTracker configurat ijon
-additionalconfspec specfile Optional.

- inputformat
Text | nput For mat ( def aul t) |SequenceFileAsTextinputFormat|JavaClassNam
e Optional.

-outputformat Text Qut put For mat ( def aul t) |JavaClassName Optional.

. More ...




Hadoop Streaming # & (1)

hadoop:~$ hadoop fs -rmr input output

hadoop:~$ hadoop fs -put/etc/hadoop/conf
Input

hadoop:~$ hadoop jar hadoop-streaming.jar
-input  Input  -output  output -mapper
/bin/cat -reducer  /usr/bin/wc




Hadoop Streaming # & (2)

hadoop:~$ echo "sed -e\"s/An/g\" | grep .">
streamingMapper.sh

hadoop:~$ echo "unig -c | awk '{print \$2 \"\t\" \$1}"
> streamingReducer.sh

hadoop:~$ chmod at+x streamingMapper.sh
hadoop:~$ chmod a+t+x streamingReducer.sh
hadoop:~$ hadoop fs -put/etc/hadoop/conf input

hadoop:~$ hadoop jar hadoop-streaming.jar -input input
-output output -mapper streamingMapper.sh -reducer
streamingReducer.sh -file streamingMapper.sh
- file  streamingReducer.sh




