MapReduce [FIEFIE(E
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1 IR AP

BT RIEERS I CentOS |, PrkiE#] SElinux 22F3 , B2 7 — shiyanlou BFFHER
SIRERTIE/app BR . BFEFM Hadoop FAHMFETE. FAZERATZE hadoop
FHEFRER , BPXY shiyanlou RIEF rwx IR ( —A&HiER root BFEIRBR T EI&/app
BR , FHEXZBRIBEEE shiyanlou(chown -R shiyanlou:shiyanlou /app ),

Hadoop 82K :
o EHINUIBRERS : Cent0S6.6 64 i, BiZ, 1G HE
® JDK:1.7.0 55641

® Hadoop:1.1.2

2 MapReduce &

2.1 MapReduce &1}

MapReduce 2MES—MNEERTISHRITEER  BHRITETFHITESE80E. &
— MEHIZIARTEZRIIE Google AT, Google HIRBNIFE FRETRIZES a0 LISP,
Scheme , ML &, MapReduce EZRAIZOEBRFTELFEBS : Map 1 Reduce, H{R[E
MapReduce HEZRZ—MIE/EUA , ESBSEHTEFEIRS RET Map 15, R
SERIFAFNTRLEEWT 88— Map ESEMABUEFI—EED .2 Map (E55=E |
TR —LEFE M | XEFEESIEN Reduce ESHIEMASUE. Reduce EF5H9E
ERrEEREE TN Map fYEHCER—RHEH. NSEHMSKE  MapReduce AJ%]
ERE TERF
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Reducing process
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Node 2
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Reducing process

Node 3

A

Reducing process

2.2 MapReduce iZi2R

(ther mags

L J
mifure of in-memary and on-disk data

.‘ Oicher reduces

2.2.1 Map 1318

1. 8MRAD RS map E5RAE |, BUAERT , LA HDFS BY—MMRASA/N (BUA
79 64M ) A—A ok, BRBAMETLURERAIA/N. map BHRNERSEERE—
WRFEEFXF (ZEFXAIA/NERIA 100M |, B io.sort.mb EiHEH ), Ziz&EH
XREaHES ( BUANEFXK/RY 80% , H io.sort.spill.percent Bi4t=H] ), RFEAD

NHRGHIE— MRS | BZEPXPRIEIEE NS
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2. EENHMEZE] , LFREETRE reduce ESHEBRBEIEN D HHEREBENSX |
2 reduce (EEXIN—N 0 KEIEHR ., IXTHHE N T ERBL reduce 50 EEIKE
R MABL reduce ESFADERDEUE  EERELEEENBMEHE. HELoXH
EXHIEHIT hash HIERE. RENE8NMNDXFPHNEHERHITHIF  RLMIRET
Combiner , SHEFFEHIERHTT Combia 12F , XIFHMAYBENRILRATEEDHEIES A
FREE ;

3. 3 map (ESBMERE—MERAT , TRSERSIRHNG | XIIFEERXEHEFH.
BRI REFSARH THERF combia #(F , BRYEIEA

o RERVERE NHEAEIEE

o REFV T —EHMEMBEMIEIER. RESHA T I ELXECHIFIISULE.
N TR REERPIEIEE XETLISEIREES [ERS mapred.compress.map.out
BB A true FEATLLT
4 . B XAaEEE IEHERIRAY reduce 155, BATRESRE | 2 RPHEIEELATIEE
XIRIEY reduce 2WANIE ? HE map S —EHMHELR TaskTracker fRIFEBAR |, M
TaskTracker X —HE# JobTracker {R#F k. FrLA JobTracker H{RTF 7 EBNERFFHE
MER. RE reduce {E551 JobTracker 3REXXG AT map Bt EFETLAT .

2.2.2 Reduce 1312

1 . Reduce EMEIARRE map {ESERAIEERE , FEEA map (ERINEUEETEERFH.
R reduce mEZHNHFEEHEIN, NEEFHEANEFTF (EHPXK/NE
mapred.job.shuffle.input.bufferpercent EBiEiz%l , FEELRENHETENED
tE ) ANREUEEREIE 7% P X A/N—ELLFI( B mapred.job.shuffle.merge.percent
RE ), WHHRESHEaS2IMEF ;

2 . EEaSXHIES  ReSiESBENaHR— I BERNEFRIMY | XEMEN TS
FENGHLENE. BESIAEE map inid2 reduce i , MapReduce #2REMHAT
HEFr |, SFHE(E

3. BHHIEREFETEITFSHIFENHE ( EA#ET ), 18 MapReduce 1B NHIERRIETE
Rejgétsh , FERE—REHIERFIREEAEE , MEEZEEAZ reduce HE,
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2.3 MapReduce T{EHFIEIT

iz:getnewjublﬂ
e . | T
:r;]mm j* s ,} 84 JobTracker L 5 initialize job
client JUM B retriaye ! ;
: i . input splits .~ 5
dient node — npl SI.J-—‘EJ : jobtracker node
3. copy job | 7:heartbeat |
fesources (returms task)
v '=
Shared *
FileSYSIEM  aee--soversrieenssimemsmmmmsasnrns RPN YA (8
(p.g. HDFS) 8: retrieve job
IBSOUrCes .
9 launch
b 4
childJVM
10: 1
h 4
MapTask
or
ReduceTask
tasktracker node

1. EEEFPRIER—I T RIER MapReduce 18 ;
2. JobClient tZIl{ElVf5 , JobClient [ JobTracker i&53k3KE—> Job ID ;

3. ISR EERETESE S 4T HDFS H( £4E MapReduce f2RFTHA0 JAR ST,
EEXAIEFHTESNEAISER ) REHEFHIE JobTracker & TZAE
A BIERAISTfSeh | ST izl Job ID ;

4. ZRBIEWID 5, 1234k ;

5. JobTracker EHWEWEWfE , BEBE—MEWBFIE , EHEWVREESRNERTEE |
LR EERRES CHREEERAEINZEWE SRESALSEEAE NS EIE
—N map 1£55 , FI8 map EE o ELE TaskTracker H147 ;

6. XJF map # reduce {55 , TaskTracker HRIEENUZRIEEFNAFHIANEEIELERT
map #F reduce #, XBEEERFNZE : map ESAEMEEFEFERDELEFED
TaskTracker By , XEEMEENY : FIEAML ( Data-Local ), BEZ : ¥ map 5%
BL5281Z map IEREEERMY TaskTracker t , BAATEERE JAR BE8413)i%
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10.

TaskTracker E3(iz1T , XN "=&/5) , #UBABN" ;

TaskTracker EfE—ERRTE]S44 JobTracker ZiE—NOEE |, &iF JobTracker BHkIATEIE
7, EROHFRIETERZSHNER |, tbIXE] map FETHBEHESEER. X
JobTracker WEIWEW M RE—MESTHRERRN , BB /EWIRER "RI1". =
JobClient EIFIRESH , BISERES SR  ERr~—S%BEESHF ;

151T7HY TaskTracker M\ HDFS R3REUSITAREENZRR , XERIERFE MapReduce 12
FFIEY JAR X4, BeEXHINEFinit B EEMALNEFER ;

TaskTracker SRENERGEE0HTEY JVM EHIAL ;

BITE—MES

3 MizthlF 1
3.1 WidkflF 1 AE
THSSHUBEBHHUE , 5— Map-Reduce Rl , SREFNBERE

3.2 iz{71h3

3.2.1 MinTemperature

import
import
import
import
import
import

public

org.apache.hadoop.fs.Path;
org.apache.hadoop.io.IntWritable;
org.apache.hadoop.io.Text;
org.apache.hadoop.mapreduce.Job;
org.apache.hadoop.mapreduce.lib.input.FileInputFormat;
org.apache.hadoop.mapreduce.lib.output.FileOutputFormat;

class MinTemperature {

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

if(args.length 1= 2) {
System.err.println("Usage: MinTemperature<input path> <output path>");
System.exit(-1);

Job job = new Job();
job.setJarByClass(MinTemperature.class);
job.setJobName("Min temperature");
FileInputFormat.addInputPath(job, new Path(args[0]));
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FileOutputFormat.setOutputPath(job, new Path(args[1]));
job.setMapperClass(MinTemperatureMapper.class);
job.setReducerClass(MinTemperatureReducer.class);
job.setOutputKeyClass(Text.class);
job.setOutputValueClass(IntWritable.class);
System.exit(job.waitForCompletion(true) ? @ : 1);

}
3.2.2 MinTemperatureMapper

import java.io.IOException;

import org.apache.hadoop.io.IntWritable;
import org.apache.hadoop.io.LongWritable;
import org.apache.hadoop.io.Text;

import org.apache.hadoop.mapreduce.Mapper;

public class MinTemperatureMapper extends Mapper<LongWritable, Text, Text, IntWritable>{
private static final int MISSING = 9999;
@Override
public void map(LongWritable key, Text value, Context context) throws IOException,

InterruptedException {

String line = value.toString();
line.substring(15, 19);

String year

int airTemperature;

if(line.charAt(87) == '+') {
airTemperature = Integer.parseInt(line.substring(88, 92));
} else {

airTemperature = Integer.parseInt(line.substring(87, 92));

String quality = line.substring(92, 93);
if(airTemperature != MISSING && quality.matches("[01459]")) {
context.write(new Text(year), new IntWritable(airTemperature));

}

3.2.3 MinTemperatureReducer

import java.io.IOException;

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

import org.apache.hadoop.mapreduce.Reducer;
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public class MinTemperatureReducer extends Reducer<Text, IntWritable, Text, IntWritable> {

@Override
public void reduce(Text key, Iterable<IntWritable> values, Context context) throws
IOException, InterruptedException {

int minValue = Integer.MAX_VALUE;
for(IntWritable value : values) {
minValue = Math.min(minValue, value.get());

}

context.write(key, new IntWritable(minValue));

3.3 SEIiE

3.3.1R5EE

# A /app/hadoop-1.1.2/myclass B R , i1z B & & & 37 MinTemperature.java .
MinTemperatureMapper.java 1 MinTemperatureReducer,java {$f8344 , FUUTHSUT :
cd /app/hadoop-1.1.2/myclass/

vi MinTemperature.java

vi MinTemperatureMapper,java

vi MinTemperatureReducer,java

MinTemperature.java :

y. IntWritable;

y. Text;

ipreduce. Job;

preduce. 14 nput.FileInputFormat;
apreduce. 1ib.output.FileQutputFormat;

MinTemperature {

new Path(a
ath
apper.c
ureReducer.

MinTemperatureMapper,java :
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Jjava.lio.IOException;
org.apache.hadoop.io.IntWritable;
org.apache.hadoop.io.LongWritable;
org.apache.hadoop.io.Text;
org.apache.hadoop.mapreduce.Mapper;

public class MinTemperatureMapper extends Mapper<LongWritable, Text, Text, IntWritable>{

private static final int MISSING = ;

public void map(Longwritable key, Text value, Context context) throws IOException, Inter
ruptedeException {

string Tine = value.tostring();
String year = line.substring(15, ):

int_airTemperature;

if(line.charat( == )4 . .

L el {a1rTemperature Integer.parseInt(line.substring(&8, ));
else

) airTemperature = Integer.parseInt(line.substring(&7, ));

string quality = 11ne substring(9z, );
if(airTemperature != MISSING && quality.matches( 1" A
context. wr1te(new Text(year), new IntWritable(airTemperature));

}

MinTemperatureReducer.java:

java.lo. IDExceptIon
org.apache.hadoop.io.IntWritable;
org.apache.hadoop.io. Text;
org.apache.hadoop. mapreduce.Reducer;

public class MinTemperatureReducer extends Reducer<Text, IntWritable, Text, Intwritable> {

) public void reduce(Text key, Iterable<IntWritable> values, Context context) throws IOExc
eption, InterruptedException {

int minvalue = Integer.MAX_VALUE;
for(Intwritable value : values) {
, minvalue = Math.min(minvalue, value.get());

context.write(key, new IntWritable(minvalue));

3.3.2 miFh3

f£/app/hadoop-1.1.2/myclass BR RN T a<SXt java (CIBiFH THRIE  ARIERmIEMIN |
BN classpath 3£& , 5|\ hadoop-core-1.1.2 jar & :

javac -classpath ../hadoop-core-1.1.2 jar * java

[shiyanlou@bh393a04554el myclass]$ javac -classpath ../hadoop-core-1.1.2.7ar *.java
[sh1¥an1OU@b393aO4554el myclass]$ 4
tota
-rw-rw-r-- 1 shiyanlou shiyanlou 1228 Jun
-rw-rw-r-- 1 shiyanlou shiyanlou 568 Jun
-rw-rw-r-- 1 shiyanlou shiyanlou 1356 Jun
-rw-rw-r-- 1 shiyanlou shiyanlou 961 Jun
-rw-rw-r-- 1 shiyanlou shiyanlou 566 Jun
-rw-rw-r-- 1 shiyanlou shiyanlou 1465 Jun
-rw-rw-r-- 1 shiyanlou shivanlou 1126 Jun

1

1

1

1

1

FileSystemCat.class

7 FileSystemCat.java
Hdfs2LocalFile.class
Hdfs2LocalFile.java
LocalFile2Hdfs$1.class
LocalFile2Hdfs.class
LocalFile2Hdfs.java
N1nTemperature.c1ass
MinTemperature.java
M1 nTemperatureNapper cTass
MinTemperatureMapper.java
MinTemperatureReducer.class
MinTemperatureReducer. java

—rW-rw-r—- shiyanTou shiyanTou 1417 Jun
—rW-rw-r—- shiyanlou shiyanlou 953 Jun
-rw-rw-r-- 1 shiyanlou shiyanlou 1876 Jun
—rW-rw-r—- shiyanlou shiyanlou 901 Jun
—rW-rw-r—- shivanlou shiyanlou 1664 Jun
-rw-rw-r-- 1 shiyanTou shiyanlou 552 Jun
| shiyan loulib393a04554eT myclass |}

3.3.3fTERmIFNXH

HBIRIRYF class TR , BUIERITERSRERER. CTHFRERHNE K BRAMRIRE
908 T k19 TU M EAE, fEEHbE: http//www.cnblogs.com/shishanyuan
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Y89 class S
Jjar cvf./MinTemperature.jar ./Min*.class
mv *jar ..

m /\///n -class

addin - le2Hdfs$1. c1

addin alFile2Hdfs.

adding: MinTemperature.cla
LT

MinTemperatureMapper.
N]nTemperatureReducer -
MinTemperatureReducer. ]

3.3. 4&3)‘ %ﬂ?&#ﬁﬁ%ﬁﬂ HDFS /1

1 NCDC S58EfRE . FHEF zcat apSBIXEEUESHREHEFEI— temperature.txt

e

cd /home/shiyanlou
LH?ZﬁU te/ru9erat1079
cd temperature
zcat *, .gz > tern;menature'txt
i ) 04554el ~1% pwd
554el ~]% unzip temperature
g: temperature,
tempe
tempe

tempe
temperatur

~1% cd temperature
554el temperature]@ zcat *.gz > temperature.txt
554el temperaturel$ 1Is

temperature. txt

[shiyanTlou 93a04554el temperaturel$
SSREEEMINTEMIUS ftp://ftp3.ncdc.noaa.gov/pub/data/noaa/ , iZEIEEIE 1900
FRMEMBEFOHSSEE , KINKEE 70 240G, ATIRESR | FlIXEIRE—ER5HY
FHEHATIH. SHEEXNIE LEF] HDFS X4 &S5RI/ class5/in BRH :

hadoop fs -mkdir -p /class5/in
9 JL 19 T HWEAME, f#EHbE: http://www.cnblogs.com/shishanyuan




hadoop fs -copyFromLocal temperature.txt /class5/in
hao’oop fs /5 /c/a555//n

--r-- anlou supergro -~
yan lou 554el temperature]$

3.3.5151712F

LA jar B975 =S50 MapReduce {155 , HiTiati BR9/class5/out :

cd /app/hadoop-1.1.2

hadoop jar MinTemperature.jar MinTemperature /class5/in/temperature.txt
/C/ass5/0uz‘

README . txt

GenericOptionsParser ftor parsing the arguments. /
pplicati implement T or me.
07: INFO input.FileInputFe Total 1in aut pdth* to

INFO util.NativeCode - ded t

WARN O i

INFO

INFO

INFO

INFO

INFO me

INFO mﬂ .
129 INFO mapred. Joht

3.3.6ER5EHR

WITRINRE E%&/class5/out BRPEGHFEIZITER R cat BERER(BEEFERLL10):
hadoop fs -Is /class5/out
hadoop fs -cat /C/ass5/0uz‘/parz‘ r—00000

P b e e

3.3.7 B HER (AFEEERMERGSITRE . LIMUARBIETIENS
RO llEdREHITES )

1. &%& jobtracker.jsp
http://XX. XXX.XX.XXX:50030/jobtracker.jsp
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{_ihadoopl Hadoop Map/Reduc... 3 | [} Hadoop NameNode hadoopl... 3¢ | 4= |
4 % |@ 10.88.147.221:50030/obtrackersp -E # &

hadoopl Hadoop Map/Reduce Administration Quick Links [

State: RUNNING

Started: Fri Oct 10 16:52:54 CST 2014

Version: 1.1.2, r1440782

Compiled: Thu Jan 31 02:03:24 UTC 2013 by hortonfo
Identifier: 201410101652

SafeMode: OFF

Cluster Summary (Heap Size is 15 MB/966.69 MB)

Running | Running Occupled | Occupled | Reserved | Reserved Map Reduce
Map Reduce Sub-lmt::asllons Nodes Map Reduce Map Reduce Task Task Thsl?s‘:‘glll—ode Bla':::::ed Gr;g
Tasks Tasks Slots Slots Slots Slots Capacity | Capacity
0 0 3 2 0 0 0 0 4 4 4.00 0 0 | ‘
Za— AZ .
BECERSTREIEIMES !
Completed Jobs
o Reduce Job
Jobid Started | Priority |User |Name Map % |Map |Maps % Reduce Reduces |g .. quiing
Complete | Total | Completed Total Completed
Complete Informatiol
Fri Oct
9 Max 100.00% 100.00%
job_201410101652_0001 é;[_)S:Zél MORMAL | hadoop temperature - 1 1 - 1 1 MNA
2014
Sat Oct
. Min 100.00% 100.00% B
job_201410101652_0002 ég?l:dS MORMAL | hadoop temperature : 1 1 - 1 1 MA
2014
Sat Oct
. Min 100.00% 100.00%
ob 201410101652 0003 EZ?O:OZ NMORMAL | hadoop temperature . 1 1 - 1 1 NA
2014 3
s, = .
ESHFERER
€ [@ 10.88.147.221:500 sp?jobid=job_201410101652_000 v & [ g @

Hadoop job 201410101652 0003 on hadoopl b

User: hadoop

Job Name: Min temperature

Job Flle: hdfs://hadoopl:9000/usr/local/hadoop-1.1. A A
Submit Host: hadoopl 1
Submit Host Address: 10.88.147.221
Job-ACLs: All users are allowed
Job Setup: Successful

Status: Succeeded

Started at: Sat Oct 11 15:30:02 C5T 2014 -
Finished at: Sat Oct 11 15:30:50 C5T 2014

Finished in: 47sec

Job Cleanup: Successful

Kind |% Complete | Num Tasks | Pending | Running | Complete |Killed T:::?ﬂ'::‘:ecls
Task Attempts
100.00%
map 1 0 0 1 0 0/0
100.00%
reduce 1 0 0 1 0 0/0

2. && dfshealth.jsp
http://XX. XXX XX.XXX:50070/dfshealth.jsp
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| {7 Hadoop job_201410101652_... ¥ | " Hadoop NameNode hadoopl... ” b |

4 [ @ 10.88.147.221:50070/dfshealth.jsp v & [
NameNode 'hadoopl:9000'

Started: Fri Oct 10 16:51:49 C5T 2014

Version: 1.1.2, r1440782

Complled: Thu Jan 31 02:03:24 UTC 2013 by hortonfo

Upgrades: There are no upgrades in progress.

Browse the filesystem
Namenode Logs

Cluster Summary

20 files and directories, 20 blocks = 40 total. Heap Size Is 26.48 MB / 966.69 MB (2%)

Configured Capacity : 34.59GB
DFS Used i 78.17 MB
Non DFS Used : 10.82 GB
DFS Remalining . 23.69 GB
DFS Used% : 0.22 %
DFS Remaining : 68.49 %
Live Nodes : 2
Dead Nodes 0
Decommissioning Nodes : 0
Number of Under-Replicated Blocks 0

SBIEE HDFS X RFEFIBE

Contents of directory /usr/hadoop

Goto : [ajusr/hadoop || go |

Go to parent directory

|Name |’I‘ype Size |Rep]ical:i0n |Block Size |Modjjicaﬁon Time |Permission |0wner |Gmup
in |d]r | | | |2014-10-11 15:29 |rwx:r-x:r—x |]1adoop |supergmup
|D_ut |d]r | | | |2014-10-11 15:30 |rwxr—xr—x |had00p|supergmup

Go back to DFS home

Directory: /logs/

hadoop-hadoop-datanode-hadoop2.log 26836 bytes Oct 11, 2014 3:30:54 PM
hadoop-hadoop-datanode-hadoop2.1og.2014-09-23 6237 bytes Sep 23, 2014 3:26:09 PM
hadoop-hadoop-datanode-hadoop2.10g.2014-10-10 17398 bytes Oct 10, 2014 5:06:02 PM

hadoop-hadoop-datanode-hadoop2.out 0 bytes Oct 10, 2014 4:49:41 PM
hadoop-hadoop-datanode-hadoop2.out.1 0 bytes Oct 10, 2014 4:07:28 PM
hadoop-hadoop-datanode-hadoop2.out.2 0 bytes Sep 23, 2014 3:16:35 PM
hadoop-hadoop-taskiracker-hadoop2.log 9953 bytes Oct 11, 2014 3:30:52 PM

hadoop-hadoop-tasktracker-hadoop2.10g.2014-09-23 4849 bytes Sep 23, 2014 3:18:18 PM
hadoop-hadoop-tasktracker-hadoop2.log.2014-10-10 6505 bytes Oct 10, 2014 5:06:00 PM

hadoop-hadoop-tasktracker-hadoop2.out 0 bytes Oct 10, 2014 4:50:14 PM
hadoop-hadoop-taskiracker-hadoop2.out.1 0 bytes Sep 23, 2014 3:16:41 PM
userlogs/ 4096 bytes Oct 11, 2014 3:30:06 PM

4 izt flF 2

4.1 PG+ 2 AR

WNERFGEERITE | 8EEF combiner 18 ? BiRETIBAISE ?
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4.2 O

TEEEEMER  RAKFEYENNERREFEER  SEP&RENRELTESETERNR
BN, BEENTFYEMNS SRR HIENFYESABERRIIFEYET | AR REA
combiner, AJLUBIIZ@ARYZNASER combiner EITEYS(E | BIfE combiner FSEXTHAR
EEFRERIYE  MEFEEENTNL , &REE reducer BHETBREFIBRUANEUS
B E(E,

4.3 2R

4.3.1 AvgTemperature.java

import
import
import
import
import
import

public

org.apache.hadoop.fs.Path;
org.apache.hadoop.io.IntWritable;
org.apache.hadoop.io.Text;
org.apache.hadoop.mapreduce.Job;
org.apache.hadoop.mapreduce.lib.input.FileInputFormat;
org.apache.hadoop.mapreduce.lib.output.FileOutputFormat;

class AvgTemperature {

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

if(args.length 1= 2) {
System.out.println("Usage: AvgTemperatrue <input path><output path>");
System.exit(-1);

Job job = new Job();
job.setJarByClass(AvgTemperature.class);
job.setJobName("Avg Temperature");
FileInputFormat.addInputPath(job, new Path(args[0]));
FileOutputFormat.setOutputPath(job, new Path(args[1]));

job.setMapperClass(AvgTemperatureMapper.class);
job.setCombinerClass(AvgTemperatureCombiner.class);

job.setReducerClass(AvgTemperatureReducer.class);

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

job.setOutputkKeyClass(Text.class);
job.setOutputValueClass(IntWritable.class);
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System.exit(job.waitForCompletion(true) ? @ : 1);

}
4.3.2 AvgTemperatureMapper.java

import java.io.IOException;

import org.apache.hadoop.io.IntWritable;
import org.apache.hadoop.io.LongWritable;
import org.apache.hadoop.io.Text;

import org.apache.hadoop.mapreduce.Mapper;

public class AvgTemperatureMapper extends Mapper<LongWritable, Text, Text, Text> {
private static final int MISSING = 9999;
@Override

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

String line = value.toString();

String year = line.substring(15, 19);

int airTemperature;

if(line.charAt(87) == '+') {

airTemperature = Integer.parseInt(line.substring(88, 92));
} else {

airTemperature = Integer.parseInt(line.substring(87, 92));
}

String quality = line.substring(92, 93);
if(airTemperature != MISSING && !quality.matches("[01459]")) {
context.write(new Text(year), new Text(String.valueOf(airTemperature)));

}

4.3.3 AvgTemperatureCombiner.java

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

public class AvgTemperatureCombiner extends Reducer<Text, Text, Text, Text>{

@Override
public void reduce(Text key, Iterable<Text> values, Context context) throws IOException,

InterruptedException {
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double sumValue = 0;
long numValue = 0;

for(Text value : values) {
sumValue += Double.parseDouble(value.toString());

numValue ++;

context.write(key, new Text(String.valueOf(sumValue) + ',' +
String.valueOf(numValue)));
}
}

4.3.4 AvgTemperatureReducer.java

import java.io.IOException;

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

import org.apache.hadoop.mapreduce.Reducer;

public class AvgTemperatureReducer extends Reducer<Text, Text, Text, IntWritable>{

@Override
public void reduce(Text key, Iterable<Text> values, Context context) throws IOException,
InterruptedException {

double sumValue = 0;
long numValue = 0;
int avgValue = 0;

for(Text value : values) {
String[] valueAll = value.toString().split(",");
sumValue += Double.parseDouble(valueAll[0]);
numValue += Integer.parseInt(valueAll[1]);

avgValue = (int)(sumValue/numValue);
context.write(key, new IntWritable(avgValue));

4.4 LRI

4.4.1 RE5NE

# A /app/hadoop-1.1.2/myclass B R , 1z B £ & 37 AvgTemperature.java .
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AvgTemperatureMapperjava . AvgTemperatureCombinerjava 0

AvgTemperatureReducerjava {CA3344 , (XIBARS N 4.3 s, TS ¢
cd /app/hadoop-1.1.2/myclass/

vi AvgTemperature.java

vi AvgTemperatureMapper,java

vi AvgTemperatureCombiner.java

vi AvgTemperatureReducer.java

. Text;

ipreduce. :

ipreduce. Tib.input.FileInputFormat;
.mapreduce.lib.output.FileOutputFormat;

AvgTemperature {

d main(string[] args) throws Exception {

if(args.length = 2)
.0 t )
cexit(-1);

ddInputPath(
.setOutputPat

JTempera C
emperatureRe

tem. exit(job.waitForCompletion(

AvgTemperatureMapperjava :
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Jjava.1o.I0Exception;
org.apache.hadoop.io.IntWritable;
org.apache.hadoop.io.LongWritable;
org.apache.hadoop.io0.Text;
org.apache. hadoop.mapreduce.Mapper;

public class AvgTemperatureMapper extends Mapper<LongWritable, Text, Text, Text> {

private static final int MISSING = ;

public void map(Longwritable key, Text value, Context context) throws IOException, Int
erruptedexception{

5tring line = value.toString();
String year = line.substring(1l5, 19);

int_airTemperature;

if(line.charat( == )1 . .

} el {a1rTemperature Integer.parseInt(line.substring(88, DE
else

} airTemperature Integer.parseInt(line.substring(&7, DK

string quality = 11ne substring( );
if(airTemperature != MISSING && |qua11ty matches ([ 1) .
context.wrltetnew Text(year), new Text(5tring.valueof(airTemperature))

AvgTemperatureCombiner,java :

java.lo.IOException;
org.apache.hadoop.io.Text;
org.apache.hadoop.mapreduce.Reducer;

public class AvgTemperatureCombiner extends Reducer<Text, Text, Text, Text>{

public void reduce(Text key, Iterable<Text> values, Context context) throws IOExceptio
n, Interruptedexception {

double sumvalue = 0;

long numvalue = 0;

for(Text value : values) { .
sumvalue += Double.parseDouble(value.tostring());
numvalue ++;

}

context.write(Ckey, new Text(String.valueOf(sumvalue) + + String.valueof(nu
mVa]uejj%;

AvgTemperatureReducer,java:

java.lo.I0Exception;
org.apache.hadoop.io.IntWritable;
org.apache.hadoop.io.Text;
org.apache.hadoop.mapreduce.Reducer;

public class AvgTemperatureReducer extends Reducer<Text, Text, Text, IntWritable>{

public void reduce(Text key, Iterable<Text> values, Context context) throws IOExceptio
n, Interruptedexception {

double sumvalue = 0;
long numvalue =
int avgvalue =

for(Text value : values) {
string[] valueAll = value.toString().s lt K

sumvalue += Double.parseDouble(valueAll[0]);
numvValue += Integer.parseInt(valueAll[1]);

}

avgvalue = (int)(sumvalue/numvalue);
context.write(key, new IntwWritable(avgvalue));
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4.4.2 fRiFE8

f£/app/hadoop-1.1.2/myclass BR+ RN Ta<SXt java (CIBiFH THRIFE  ARIERmIEMIN |
A0 classpath ZZ& , 5|\ hadoop-core-1.1.2 jar & :
/avac c/asspaz‘h /haa’oop core- ] 12 /arAvg /ava

54el myc
54el mycla

nlou shiyanlo J ‘ ! emperatur
nlou shiyanlc ] 0 ! emperatur
nlou shivanlc ] 4 ( £ emperature.
g yanlou shiyanlec J 4 0 / emperaturen
-rw-rw-r-- ivanlou shiyanlc ] 4 0 L emperatureMa

o i ivanlou shiyanlec ? ] 4 0 L aeratureReducer cl
~rwW-rw-r—- ivanlou shi ] 4 0 AV

- FW-Fw-r—- iyvanlou s

- rW-rw-r—- iyvanlou s

- FW-rw-r-- iyvanlou s

-rW-rw-r—- iyvanlou s in ¢

- FW-rw-r—- ivanlou shiyanlc 01 3 14 mememtm Mapper.
Err'ru iyvanlou shiyanlo 2 ] / 150 -inTemperatureReducer.
shiy ip >

4.4.3 18 %miFEN

BYmIELF class HTE , BNEHITEHRESRERIR, EFTFRIe%mE L&k BRAMRmS
YFAY class 3244

Jjar cvf .JAvgTemperature.jar ./Avg*.class
Is

mv *jar ..

rm A vg*.class
$ Ja

in =1
-.cla

r1nTem; 1
r1nTemperdtureP D
V1nTemper1tureReducer

4.4.415151ERH

EWERFERIE 2 kBFRICEENSSENE 2UERE HDFS (&9/class5/in/temperature.txt ,
LA jar 8975=0/550 MapReduce {155 , #iTHH B R/ class5/out2 :

cd /app/hadoop-1.1.2

hadoop jar AvgTemperaturejar AvgTemperature /class5/in/temperature.txt
/class5/out?
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55461 ~1% \pp 1.2 -
54el hadoop-1.1.

build.xml

CHANGES

gTemperature /cla

INFO - ient: m: reduce
INFO mapr ient: reduce
INFO 3

8 INFO

9 INFO

9 INFO

4.4.5 BHER

HATRINfE . BE&/class5/out2 BRFEBFMEETER | £ cat BEEER (IEEFERIU
10):

hadoop fs -Is /class5/out?

haa’oop fs -cat /c/a555/ouz‘2/parz‘—r—00000
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