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3 Basic Actions between 3 Roles }
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Register Broker
Provide _—b
Object, Data or Index and
Program Status
Consumer
who want to .
Invoke | subscribe Discover |
Bind Service Advertize

Well-Known Distributed Object
Technology and Web Service

CORBA
http:llwww.corba.orgl HL A I ’EEE 1 516
http:llen.wikipedia.orglwikil
Java RMI IEEE 1516
http:ljjava.sun.com|javase
Itechnologiesicorelbasiclr
fre UDDI
http:llen.wikipedia.orglwikil
UDDI
DCOM

http:lImsdn.microsoft.comle
n-us llibraryims809311.aspx




{ BOINC ?? j

Building distributed applications with BOINC

IDLE CYCLES

- - .. S TN
Source: Linux Magazine Issue 71 October 2006
http:llwww.linux-magazine.com

[ Brief Introduction of BOINC }

+ Berkeley Open Infrastructure for Network
Computing

+ http:liboinc.berkeley.edul

# Started in February 2002

# The most well-known BOINC-based project,
SETIohome, started 2004/06

# BOINC also had been used in following projects:

PREDICTOR @ home
powered by m

Reference:Architecture and basic principles, Juan Antonio Lopez Perez, CERN, November, 2005




[ How BOINC works ? j

Project servers
Your PC i 1) get instructions . -

5 o 2) download applications and input files

e |

3) compute

4) upload output files

5) report resulis

report to server
compute up|oad claimed credit =123

____________________ E results agree;
granted credit=123

compute upload  report to server
claimed credit = 125

time

Reference:Architecture and basic principles, Juan Antonio Lopez Perez, CERN, November, 2005
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RESEARCH

SUBMIT RESEARCH

World Community

» Help Conquer Cancer Project Status and Findings:

Information about this project is provided on the web pages

below and by the project scientists on the Discovering

v Discovering Dengue Dengue Drugs - Together wehsite, For the latest status
Drugs - Together report, please go to the Discovering Dengue Drugs -

Together status report. If you have comments ar questions

about this project, please visit the Discovering Dengue

» AfricanClimate@Home

About the Project Visit the Forums

Resga_lr:h Drugs - Together forum, If you need technical
Participants assistance beyond
Project FAQs Mission what's available in
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PAWS amazon
. B ¥ 1Y 3k F ¢ Amazon EC2 webservices

- Small (Default) $0.10 per hour $0.125 per hour
- All Data Transfer $0.10 per GB
- #¢73 JRF% ¢ Amazon S3
- $0.150 per GB- first 50 TB / month of storage used

- $0.100 per GB- all data transfer in
- $0.01 per 1,000 PUT, COPY, POST, or LIST requests

- .4 : Paying for What You Use
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- 500MB of storage

- up to 5 million page views a month

- 10 applications per developer account
« Limit :

- Language: Python Java

- web applications
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SaaS
Software as a Service

PaaS
Platform as a Service

laaS
Infrastructure as a Service
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laaS

TR g 4 i

eIPR G
- Infrastructure stack:

- Full OS access
- Firewalls

- Routers
- Load balancing
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- Flexiscale

- AWS: EC2 (Amazon Elastic
Compute Cloud)
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PaaS
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\\ - Scalability P
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Examples \

- Google App Engine
- AWS: S3 (Simple Storage

Paas Service)

- Microsoft Azure

laaS

________________________________________________
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- Pay per use
- Instant Scalabllity

290G » Security
- Reliability

________________________________________________

‘ SaaS |\ /" Examples \
« Google Docs

- CRM

PaaS _ _ _
- Financial Planning
- Human Resources

12aS - Word processing
\\-Salesforce.com

CHLC
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Hadoop is a software platform that lets one easily
write and run applications that process vast ansount
of data
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+ Google File System
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- Googles GFS & MapReduce papers
published:

- SOSP 2003 : “The Google File Systein

- OSDI 2004 : “MapReduce : Simplifed Data
Processing on Large Cluster

- OSDI 2006 : “Bigtable: A Distributed Storage
System for Structured Data

- directly address Nutch's scaling issues

http://research.google.com/pubs/papers.
S e natainteie ettty .
R 42 . 2004~ ;
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- Dong Cuttingf 4 %% #h ~ K7 |

- Added DFS & MapReduce |mplement to
Nutch

- Nutch 0.8xz_ ¢ » Hadoop: = 78 p
- Yahoo*t2006# ¢ * Dong Cuttingie [} &
BB
- Team member = 14 engineers, clusters, users,
etc. )
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* Yahoo & & = e 7
- IBM #2 Google fo.+~ B R 2 =842 003 & N §
- Hadoop on Amazon Ec2/S3

- More:-:
n Ad.com s [BM » Powerset
s ADSDAQ by Contextweb s ImageShack s The New York Times
s EHarmony u |5 » Rackspace
s Facebook s Joost s Veoh
= Fox Interactive Media = Lastfm = Metaweb
NEnL?)
I O b e ~.
## 1 Hadoop*tyahoosi& e Tt
EX L S CTED
2006  [uE] 188 47.9
2006 T F| 500 42
2006 - — K| 20 1.8
2006 - — K| 100 3.3
2006 - — F| 500 5.2
2006 - — K| 900 7.8
2007 = F| 20 1.2
2007 = F] 100 1.3
2007 = K| 500 2
2007 = K| 900 2.5

Sort benchmark, every nodes with terabytes data. N3
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742 : Yahoo! Launches World' s Largest Hadoop
Production Application
AL p # : February 19, 2008

Number of links between

pages in the index roughly 1 trillion links

Size of output over 399 15,
P compressed!
Number of cores used to over 10,000

run single Map-Reduce job

Raw disk used in the over 5 Petabytes

production cluster T ot
NLHLC
i L el .
o 2
#0 | Hadoop*tyahoosi3R & 1535 |
DGR ] !
7R #R42 - Scaling Hadoop to 4000 nodes at Yahoo!
AL p 8 : September 30, 2008
Total Nodes 4000
Total cores 30000
Data 16PB
500-node cluster 4000-node cluster
write read write read
number of files 990 990 14,000 14,000
file size (MB) 320 320 360 360
total MB processes | 316,800 |316,800 | 5,040,000 | 5,040,000
tasks per node 2 2 4 4
)
avg. throughput (MB/s) | 5.8 18 40 66 NEHL
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Develop Group Google Apache
Sponsor Google Yahoo, Amazon
Algorithm Method MapReduce Hadoop
Resour ce open document open source
File System
F HDF
(MapReduce) GFS S
Storage System (for ,
structure data) big-table Hbase
Search Engine Google nutch
OS Linux Linux / GPL i

d
I Y A




e BMBAABREMHRRE
 —— T e o
NLHL @maﬁﬁﬁi‘%’ﬁﬁaﬁfﬁﬂplﬁ}
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Hadoop Distributed File
System

I R F
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- HDFS ez & 7
« HDFS e43 4 ?
* HDFS 8 4 7
« HDFS:& it 3 ;¢ 9
» HDFS4rim £ 3| H 7 fl b e ?
« HDFS 7% 5¢ ?

NEnc )
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 Hadoop Distributed File System

- Hadoop: p ¢ #4885 % » 2 7 3.Googler
IWxRaM&e##

- HDFS: Hadoop® % ¥ s & % AL

F I 11 Google File System

-GFSE - B % B oL i % LEL o P
ZEEN SR WA E A

~FENRG LA o AV URETE

5

F7 Ay
- Bt 2 R R R RS

Yy
HDFS oo m oo oo .
v X . - !
mu?? 7 3 :
- Job - Namenode
- X F% - LR
- Task . Datanode
- aiE C FpEe
- JobTracker - Namespace
- EFRL ‘J’?vﬁ _ ?ﬁ‘; R
- TaskTracker - Replication
- |3 iy {—?—%1 R
» Client - Blocks
- FALE IR 2 - R % F e (64M)
* Map - Rack awareness
- e H Ty i
* Reduce . Metadata

- B - M E iy
o Pz T A NCHLC %
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R RRER IR Lo
-HMEFE L F A R
- ﬂiii*" 5 éé‘ﬁ'\?)@-

* 8 /n J( '}"
e /411\37 f"’}fé;ij/;t@/:_
- 3 Throughput > iLatency

C AR B
- % ¥ Perabytess & i 7 B

o e e o o M M M M M M M M M M MEm M M REm M M MEm M Gmm M M Mm M M M M M M M M e e e e

NEnL I
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N
Submit Job___ {JobTra cke rJ

\ > HTTP Monitoring Ul
Get Block
Locations

[Namenode}

0@ OO OO O® 0@

"y
HDFS e Fe——————====- : --------------------------- .
D RS !
Namenode ~ Datanode
+ Master A (- Workers )
» BRHDFSH LFEZ B |1 - 78 H (T
» i ﬂﬁ%‘é eV | * 3t i7Namenodesr®] || |
PR R * R )|
i’]’rf?—q_ﬁ&"?%ﬁér5 \ //

1
1
|
1
EK“‘:B "‘: / :
' |
' 1
' |
' |
1
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HDFS Architecture

Metadata (Name, replicas, ...):

' /homeffoo/data, 3, ...
Metadata ops~~~ Namenode
Block-ops
Datanodes Datanodes
e O
Replication
EI\ g Blocks
J
- ~ '
Rack 1 Rack 2 _
y

HDFS&h  Fm==== == =mmmmmmmmmmm oo oo .
FHT !
‘ :

o e e o o M M M M M M M M M M MEm M M REm M M MEm M Gmm M M Mm M M M M M M M M e e e e

~ Jobtracker  Tasktrackers
EﬁMaster \ e Workers I
| .@%%@%glﬁ |
g iR TR
Tasktrackers
=L IPE S . R R A

. | " FE e
i | ) i ';B:“%é';ac i
L rosphz )

- & iTMap £ Reduce
10T

FRGE O v R
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(1) lowrk =~ . e (1) ok
i15:fork :
12 = 2]
ﬂ"‘.:"i.'n'-" ARSI
Letmap reduce
v worker -
i e = o
split U _ iG] wrile aulpul
Se— e i ile 00
Sk =1 loscal wwrile

split 2 : .,,-*
splil3 |7 T -, o
e P i, ol
split 4 | "] - Fides 1
?—

S
Irnpruil Map lnlermediale Tiles Reduce ualpul =
IiLr-. phasr o Boscal dlishs] phiase lilies
HDFS#f1  Fo=======msmososososososoooososososooooes ;
%2 O ' '
KL verview .
e ;)
master slave
task task
tracker tracker
MapReduce
layer
NN SN EEENEEREEN IIIIIIIIIII“I-IIIIIIIIIIIIIIIIEIII
HDFS name
layer node
——| - I
data data
node node
12
mutti-node cluster -




HDFS g X

L HDFS i it i

Namenode (the master)
TR 5 - R BE (PR bl ockaE! 5
[ name:/users/joeYahoo/myFile - copies:2, blocks:{1,3} }

name:/users/bobYahoo/someData.gzip, copies:3, blocks:{2,4,5}
Metadata..——"

Datanodes (the slaves)

N/AO

1 2

- o o e e = e .

_?j&' ;;_,’_‘!;/J— F ngég"ﬁ #ﬁﬂ#ﬁf%
S F Bk L A BB (nvirgéu B~ P FLSE )
Namenode JobTracker
filel (1,3) Map tasks TaskTracker
file2 (2,4,5) Reduce tasks TT
ask for task
Block 1
1 TT 2 | |TT TT
1 4 2 5
2
- 3 4 TT 3 - TT A ™
¥,
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» Original ~
- First: e 52 0% b & 8

L
- Second : FF ¥ ey — & 8L
- Third: % #3528 ¥ - &% /C
L

- More: 5g P+ iE

- Hadoop 0.17 ~ > |
- Firgt : I Clienténé g —

- Second: # %2 ¢ gL b

- Third: % = B &l ~ il Ze ¥
ey — i a2k

- More: S v iE RackA RackB
NEHC'S)
Sl 4RV i N
H -fzé’-}f‘@? i ? io :l’ A | !
EEen 4 41 |
g C E L A
| PR EE - checked with CRC32
= - R AP g T
& Y
i;, P » Heartbeat
+p =R ol A
=¥ 2 7; f"@"!” - Datanode z_#F = Namenodei# heartbeat
X BL
i: - Metadata
/
LR —FSImage~EditIog:f:»ﬁ'\‘a‘Ef"§U}%& 2
\ )7 b ¥ NameNodes v £

41 .
A NEL
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T A A

- B AR NATH B S N\ R

Namenodef. #

« T 7 E a1
- " Blockz H i~ :
- 2 HDFS} %.E'ﬁ;%wﬁ ¥ ogy < - SERRER
- X HRHATH B FBoE

- ’ 2 2 2 4 3 . s e
- HHIDFET LSS EE PR

64M = H i~

e e o o e o o e Em o M M M M M M M M M M M M e e e

s AT AR R
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hadoop fs [-fs <local | file system URI>] [-conf <configuration file>]

[-D <property=value>] [-1ls <path>] [-1lsr <path>] [-du <path>]
[-dus <path>] [-mv <src> <dst>] [-cp <src> <dst>] [-rm <src>]
[-rmr <src>] [-put <localsrc> <dst>] [-copyFromLocal <localsrc> <dst>]
[-moveFromLocal <localsrc> <dst>] [-get <src> <localdst>]
[-getmerge <src> <localdst> [addnl]] [-cat <src>]

[-copyTolLocal <src><localdst>] [-moveToLocal <src> <localdst>]
[-mkdir <path>] [-report] [-setrep [-R] [-w] <rep> <path/file>]
[-touchz <path>] [-test -[ezd] <path>] [-stat [format] <path>]
[-tail [-f] <path>] [-text <path>]

[-chmod [-R] <MODE[,MODE]... | OCTALMODE> PATH...]

[-chown [-R] [OWNER][:[GROUP]] PATH...]

[=chgrn [-R] GROUP PATH...]

[-help [cmd]]

Y
NLCHCYY




FEABEXRXSBSREIASEE

NEnc ) ERTRES ERAAES RS T EICDIN
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Map Reduce 4 %

3BT MR F
Jazz@nchc.org.tw
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« Why should we |earn this ?
- What is MapReduce ?

* Where does it fix ?

- What isits benefit ?

» How does it work ?

» Must bein Java?

NEnc )
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Compute Cluster

Data DF% Black 1 DF5 Block
data data clata da / OF5 Bleck ) m

data data data data data
data cata data dags data .-'"'H'H

data cata data data data . OFS Block 2 dwa sz dia dain
data clara daca data data —— s chara s Sats
data data cata clats data o] Map | Reduce P | e o

cloes chara dos Sas
data data data data data s thia dova cata
dlaita dlata data data data . OFS Block 2 e s, e i
dats data cdala data data x“\‘- duws s dws cate

data data data data data Ma

dats data cdata data data | P

T T - ¥45%Block 3
DFS Block 3

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

to as a cluster. @




Hadoop Map/Reduce®_— i % > ¢ * engic§g -T
o M MapReduces A A TR Y 2B 0 AL $93E
iThd b+ SPCHaEXant A EE o By

— AT R F A T TR PR

% o
NCHLC Y
B L e )
i MapReduced * ;
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» Functional Programming : Map Reduce
- map(...) :
+[1234] - (*2)->[2,468]
- reduce(...):
- [1,234] - (sum)-> 10
- ¥ &% & ;% ¢ «nDivide and conquer
- R AR RS B R AR 1S 0 £ R
» 7 LA Googles ! * 34 3 3K 3 e 48 7F
Bl o Ak Ry g e

NEnL I
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| &g [#] |
\ /
- Text tokenization
» Indexing and Search
- Data mining
» machine learning |
http://www.dbmsz.com/2008/08/26/known-app|ications—of-mapreducm.
How doesit work ? lr ------------------------ N
_____________ . 27 ‘\J- I
| MapReduce & 1T/~ 4% :
\ /
Input | output
HDFS map |7 HDFS
?F_)I_It_c_) """""""""""""""""""""""" > » reduce > part0
splitl N, / ¢
split 2 ________________________________________
------------- ; map <3 i
split 3 | : :
split4 > » reduce > partl
map <3}




How does it work ’): ------------------------------------- .

| am atiger, you are also a a,2
tiger also,1
am,1
map I;l am,1 are,1
v ( ) R am,l a,2 I,l
T Tal also,1 tiger,2
tiger 1 are,1 you,1
» "2 y?uil reduce
NI are, :,|> 1
also,1 tiger,2
a1 you,1
tiger,1 ]
s s
Must beinJava? |============ = o .

o o e e o e m e M mE R M M M M e REm M R M M MEm M e REm M MEm MEm M MEm M e Mmm M R M M R M e R e

- k2 X Hadoopt= 2t §_* Javag@ it » i
Map/Reduce/ts * #2 5 R 7 — T & * Java

- Hadoop Streaming :
-REFESIE R FTF U HUFS

(4- @ PHP) 2 * ¥]Hadoopsrmapperf-
reducer

« Hadoop Pipes : C++ AP

710
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Map Reduce
Programming

I R F
Jazz@nchc.org.tw
waue@nchc.org.tw
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. |
Outline ;
A
A5 MR R TH I 2
. EPU i) —
- Hadoop 7 Hello World => Word Count
— ;ﬁ_‘pg
— B3 A
. %‘vf}l]:
- & fF %< =>Word Count 2
— ;;bpg
T
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Intermediate | kl:v kl:v k2:v kl:v k3:v kd:v kd:v k3:v kd:v kl:v k3:v

Grouped |(kl:v,v,v,v [k2:v [k3:v,v [ kd:vvv [ kS3:v

—

Output
|
i M
L |
: MapReducein Paralle :
‘... e e e e oo y
' MapTsk! | |  MapTsk2 | |  MapTak3 |
I I | ' I
I I | ' I
| | | | |
| I | ' |
I I [ ' I
I I [ ' I
| klw klwv k2w | | k3w kdw kdw k5w | | ked v klow k3w
I I | ' I

Partitioning FLlnctlon Partitioning Function Partitioning Function

Sort and Group
v kd v v v Rt

§¢@@ o

Reduce Task 1 Reduce Task 2

— e — — — — — — — ] — e — — — —

Sort and Group
klvvvy | kK3 vy
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=% | Program Prototype

= == -

‘... e —_— — _—_— Y Y L oo y
Class M R{
e o i e
e § gt Vap 46548
e Class RedUag eesf i~ i
B ucet y b Reduce #% 3% 7%
* main(){
JobConf conf = new JobConf( “MR.class” );
. conf.setlnputPath( “the path_of HDFS” );
ET\L_* conf.setOutputPath( “the path of HDFS” );
Bt conf.setM apper Class(M ap.class);
conf.setReduceClass(Reduce.class);
H s 2k TS HeAT ;N A5
Y editrunaebionn; T
) P
L T ittt ;

= == -

o o e e o e m e M mE R M M M M e REm M R M M MEm M e REm M MEm MEm M MEm M e Mmm M R M M R M e R e

1. 4%
- javac -classpath hadoop-*-core.jar -d MyJava
MyCode.java
2. %
- jar -cvf MyJar.jar -C MyJava.
3. Hi7
- bin/hadoop jar MyJar.jar MyCode HDFS Input/

HDFS_ Output/
« T e 7 P 4k & Hadoop_Home e ki 2 44 PIHDFS} chinput B 4%
. /MyJava = $miFis 425N F8 P & *./input; ./ouput = hdfsgr—

. i REE Nese )
« Myjar. jar = 358 %44 ]
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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 {

5 String line = ((Text) value).toString();

6 StringTokenizer itr = new StringTokenizer(line);

7 while (itr.hasMoreTokens()) {

8 word.set(itr.nextToken());

o) output.collect(word, one);

1
NEnC)
BB [ TT T T T T T TT T TS T T T T TS T T o T o T m s s e N

#:- 1 Word Count Sample (2) ;

o o e e o e m e M mE R M M M M e REm M R M M MEm M e REm M MEm MEm M MEm M e Mmm M R M M R M e R e

1 class ReduceClass extends MapReduceBase implements
Reducer< Text, IntWritable, Text, IntWritable> {
2 IntWritable SumValue = new IntWritable();
3 public void reduce( Text key, Iterator<IntWritable> values,
OutputCollector<Text, IntWritable> output, Reporter reporter)
throws IOException {

4 int sum = 0;
5 while (values.hasNext())
6 sum += values.next().get();
7 SumValue.set(sum);
8 output.collect(key, SumValue);
1

718
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Class WordCount{

main()
JobConf conf = new JobConf(WordCount.class);
conf.setJobName("wordcount");
Il set path
conf.setinputPath(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); NEenrY
'%;tﬂjg'_ :-_-___-____i ______________________________ \:
=% 2> O
e L (s Mapper ;
- <key/value > #ipk it B £

» conf.setM apperClass(M apClass.class);
- =X map« ﬁ;-i ~
- map ( WritableComparable, Writable,
OutputCollector, Reporter)

map = i< mﬁ%l ik
- OutputCollector.collect
( WritableComparable Writable)

720
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+ 45 - combiner > v f F ¥ FiEfE
g DT A R o e g B

% ¥ Mapper | Reducer#icy % ﬂi;?] ¥ o

- JobConf.setCombinerClass(Class)
NEnL?)
fobl— [ TTTTTTTTTTTTTTTTToTTToToooooooooooooooooes y
P 1% < Reducer :

+ #-Mapiz % sri<keylvalue > %+ fEkey iF
valueirigt &
. ﬁi;f] ~ 1 <key, (list of values)>

- Reduce (WritableComparable, Iterator,
OutputCollector, Reporter)

° ﬁj;;] ::”
~ OutputCollector.collect(WritableComparable,
Writable)

+ %17 Reduce® 4 7,7 11 % % §

7 2
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- Hadoop#z ;% 7 N 1 & ehfd {7 3K THF &
* 4n @Mapper ~ Combiner ~ Partitioner ~ Reducer -
InputFormaHrOutputFormaI EPRE ] 5
ifﬁ L@J < i

- setlnputPaths(JobConf, Path...) / addInputPath(JobConf, Path))
%Lﬂ L@J A< iz

- setOutputPath(Path)
debug script

- setMapDebugScript(String) / setReduceDebugScript(String)
B 5 ¥ AT #ic

- setMaxM apAttempts(int) / setM axReduceA ttempts(int))
TR EIRR TR A vt

- setMaxMapTaskFailuresPercent(int) /
setM axReduceT askFailuresPercent(int)

o o e e o e m e M mE R M M M M e REm M R M M MEm M e REm M MEm MEm M MEm M e Mmm M R M M R M e R e

» rundob(JobConf ) :
R E S Y TERLFEY
- submitJob(JobConf ) :

SRR L BFRERKATEY D
RunningJob & fm ek & > ¥ 1 H B B o

» JobConf.setJobEndNotificationURI(String ) -
- E-BITERH T VELIG

-—\

o
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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. bin/hadoop dfs -put input2 input
7. bin/hadoop dfs -Is input

wane@vFro: fopt/hadoopd binfhadoop dfz -lz inpuot

Found 2 iteng

-IW-T--T-- | waue zupergroup 26 2009-03-22 12:15 fugerfwave/input{inputl
SIW-T--T-- | wane supergronp 52 2009-03-22 12:15 fuger/wave/input/inputd
wane@vPro:/opt/hadoop |l

8. %miEWordCount.java

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

9. mkdir MyJava

T I )
2wy WordCounts ¥ (117 ;
1. 4®
- javac -classpath hadoop-*-core.jar -d MyJava
WordCount.java
2. 4t

— jar -cvf wordcount.jar -C MyJava .

3.
- bin/hadoop jar wordcount.jar WordCount input/
output/
. 474 eh# 7 P & 5 Hadoop_Home Al < 2 FIHDFS fhinput B4
o /MyJava = %2342 P AF - ./1input; ./ouput = hdfsé’fﬁiﬁ}—‘\,

. VU ERY 11,7574
« wordcount. jar = % t¢ iR ]




vane@vPro: fopt/hadoopd mkdir Hvlava

wane@vPro:/opt/hadoopd javac -clasmspath hadeoop-*-core.jar -d MvJava WordCount.java
wane®vPro:/fopt/hadoop® jar -cwf wordcount.jar -C Wylawa .

Fig manifest

1% TordCount.class Ena—15161=§%—?4UjEEE%E 519

g TordCountPReduce . clasz (585=159100E=042"( BE&E 594

g WordCountap.claze (5B=1918 0 5E=795( BE&E 5890

wane®@vPro: fopt/hadoop® bindhadoop jar wordcount.jar WordConnt input/ outpuot/
O2/03222 11:39:01 WARN mapred.JobClient: Usze GenericOptionzParser for parzing the argy
mentz. Lpplications gheould implement Tool for the zane.

090322 11:39:01 INFO mapred. . FilelnputFormat: Total input paths to process @ |

0903022 11:39:01 INFO mapred . FilelnputFormat: Total inpot paths to process - |
O9/03:22 11:29:02 INFO mapred.JobClient: Eunning job: job 200902201526 0007
09/02/22 11:29:02 INFO mapred.JobClient: map 0% redvce 0%

09/03/22 11:39:08 INFO mapred. JobClient: map 100% redoce 0%

090322 11:39: 15 INFO mapred.JobClient: Job complete: job 200903201526 0007
0903022 11:39:15 INFO mapred.Jobllient: Counterz: 16

O9/03/22 11:39:15 INFO mapred. JobClient: File Svztens

O9/03/22 11:39: 15 INFO mapred.JobClient: HOFS bwtesm read=320950

O9/03/22 11:39: 15 INFO wmapred. JobClient: HOFS bytez written=130568
D9/0%7/22 11:39: 15 INFO mnapred.JobClient: Local bytes read=168448
O9/0%22 11:39: 15 INFO mapred.JobClient: Local bytes written=33693%2
OO/03/22 11:39:15 INFO mapred.Jobllient: Job Counters

D9/0%7/22 11:39: 15 INFO mnapred.JobClient: Lannched reduce taska=]

Ig?ue%vPrm:fmptfhadnmp$ binfhadoop dfs -cat outputdpart-00000
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« WordCount2

http://trac.nchc.org.tw/cloud/attachment/wiki/jazz/Hadoop_L ab6/WordCount2.java?ormat=raw
* P

- A HRERF L

- 24 B
- 2 (5 WordCount % 33t )

1. echo"\." >pattern.txt && echo "\," >>pattern.txt

2. bin/hadoop dfs -put pattern.txt ./

3. mkdir MyJava2

4. javac -classpath hadoop-*-core.jar -d MyJava2

WordCount2.java

5. jar -cvf wordcount2.jar -C MyJavaz2 . N@-,
%‘i" ¢ Y
B 5 R AN LR :

=

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

wane@vPro: fopt/hadoop? binfhadoop dfs -cat outputZ/part-00000
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pattern.txt
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- bin/hadoop jar wordcount2.jar WordCount?2 -
Dwordcount.case.sensitive=false input output3 -skip

wvane@vFro:/opt/hadoopd binfhadoop dfz -cat output3/part-00000

» rJ2 Hadoop & 4 34 {7 e 58
-conf <configuration file>
-D <property=value>
-fs <local|namenode: port>
-jt <local|jobtracker:port>

c WA R 2 d AN AT

- ToolRunner.run(Tool, String[])
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- 4rpattern.txt4i

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