Hadoop - Mapreduce Programming
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create a two-dimensional array

create a row for every airline carrier
populate the first column with the carrier code
populate the second column with the integer zero

for each line of flight data
read the airline carrier code

find the row in the array that matches the carrier code
increment the counter in the second column by one

print the totals for each row in the two-dimensiconal array
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Map Phase:
for each line of flight data
read the current record and extract the airline carrier code

output the airline carrier code and the number one as a key/value pair

Shuffle and Sort Phase:
read the list of key/value pairs from the map phase
group all the wvalues for each key together
each key has a corresponding array of values
sort the data by key
output each key and its array of values

Feduce Phase:
read the list of carriers and arrays of wvalues from the shuffle and sort phase
for each carrier code
add the total number of ones in the carrier code's array of values together

@ print the totals for each row in the two-dimensicnal array /
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2013-declog
513 MB

— Files stored in HOFS as data blocks

Data Blocks / / \ \ \

(Physical - HOFS) | a b c d e
128 MB 128 MB 128 MB 128 MB 1 MB

[ Data block boundaries

Input Splits .
{Logical - MapReducs) ] V(23 & |56 |7 8[[) 02131415 (1| 17| 18 | 12 |20 2122 (23 B4 25)26| 27 | 28 | 23 304132

Files processed as input splits, which are composed of records
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Input file 2013,10,15,4,729,730,903,349,P5, 1451, MA 54,78, NA, 141 SAN.SF0.447..,

2013,10,1%.7,729,730,847 349, P5, 1451 MA, 78,79, NA 7 ~1 SAN SF0 447, 1

2013,12.12.7,1530,1530,1815, 1623,00,633,NA,105,113,NA—8,0, 0RT, EWR,
flight-data,csv
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2013,10,13,7,729,730,847,349,P5, 1451 A, 78,78 NA 21, SAN, SFO 447,
Input file | 21810154725.750503 348 P5.1451 NASA 18 NA 141 SAN.SFOA47.,

;-i]1 302271530, 1530 205, 1 623,00,633 M A 1051 12.NA 8, 0,0RD, EWR.

flight-data.csv

Input splits
calculated
[[:’M. I3, 10,14.3, 741, 730, 912,548, P51 450, B4, 91, 79, MA, T3, 11,54, 5F0,447,,..]

(295, 2013,90,15,4,729,730,902,345,P5, 1451, NA, 54, 73, NA, 141 SAN, SFO447....)
(£80, 2013,90,17,6,741, 730,915, 349,P5, 1451 NA 97,79, NA 29,11, 84N 5F0 447,

@ = |
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Input splits
calculated
[[mn. 2013,10,14.3,741,730, 912,048, P5, 1451, 84,91, T, NA 23,1 15m.ﬂnslv....qﬂ
(

(395, HN3N0,154,729, 730,903,840, P5, 1451, 14,30, 73, HA, 141, SAN, 5F0.847,...)
290, 2013,00,17,6,741, 730, 91L.549,F 5, 1951, NA 07,79 NA 29,11, SAN SF0, 447,
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Input splits ¢
calculated

[mn. 2013,10,14.3.741, 730,912,848, P5. 1451, NA91, TANA 23,1 1.5Ar.|.5u=nm....]ﬂ

(395, H3N0,154,729,730, 903,840, P5, 1451, A, 34, 73, HA, 141 SAN, SF0.847,...)
(490, 2013,10,17,6,741, 730, 912.040,P5, 1451, N A 07, V9, A, 29,11, 84N SF0 247,

e 1
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Mapper function (K1, V1)

Map Phase — <}

list(K2, V2)
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Input splits
calculated

[rmn. 2013,10,14 3,741, 730,912,848, P5, 1451 NA.91,79.NA 23,1 1,5m.srnm....%
r

(295, 2M300.15.4,729,730 903 549,P5, 1451 WA 34, TA.NA, 141 SAN, SF0 847,
230, F00300,17,6.741, 730,313,548, F 5, 1451, 1A, 97,79, NA 29,1 1,5AN 5F0 447,..]
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® mapreduce .map. output. compress —{rue
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Shuffle and Sort — k2 List(vz)| St
(W, [1,1,1...,1])
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VAR, [1,1,1...,1])
k2, List(vz)[ s> "
WN, [1,1,1.....1])
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Reduce Phase —

'

Reducer function (K2, list{V2))

\

(A4, 165121)
list{K3, V3) {AS, 21408)

{WHN, 613750

f

A, 165121 map: (K1, V1) — list(K2, V2)
Final output [ﬁsf 21406 ] reduce: (K2, list(V2)) — list{K3, V3)

WHN, 61375
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Reducer function (K2, list{V2))

\

(AA, 1851:M)
||5ﬂ K3, "1'1“3:| {AS, 21408)
{WN, 61875)

f

A, 165121 map: (K1, V1) — list(K2, V2)
Final output [ﬁsf 21406 ] reduce: (K2, list(V2)) — list{K3, V3)

WHN, 61375
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@@l

import
import
import
import
import

public

org.
org.
org.
org.

org

apache.hadoop.fs.Path;

apache.hadoop.io.*;

apache.hadoop.mapreduce.Job;
apache.hadoop.mapreduce.lib. input. Text Input Format;
.apache.hadoop.mapreduce. lib.cutput . TextOutputFormat ;

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

@@2

Job job = new Job();

job.setJarByClass (FlightsByCarrier.class) ;
job.setJobName ("FlightsByCarrier") ;

@@3
TextInputFormat .addInputPath(job, new Path(args[0]))
job.setInput FormatClass (TextInputFormat.class) ;

a4

job.setMapperClass (FlightsByCarrierMapper.class) ;
job.setReducerClass (FlightsByCarrierReducer.class);

a@s

]

TextOutputFormat.setOutputPath(job, new Path(args[l]));

job.setOutputFormatClass (TextOutput Format.class) ;
job.setOutputKeyClass (Text.class) ;

dnh oatMmaitrnitTalimaml aoce i Tatlrditahla ATReol .

@as
job.waitForCompletion(true);
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@@1

import java.io.IOException;

import au.com.bytecode.opencsv.CSVParser;
import org.apache.hadoop.io.*;

import org.apache.hadoop.mapreduce.Mapper;

@@2
public class FlightsByCarrierMapper extends
Mapper<LongWritable, Text, Text, IntWritables {
@0verride
@@3
protected void map(LongWritable key, Text wvalue, Context context)
throws IOException, InterruptedException {
@@4
if (key.get() > 0) |
String[] lines = new
CSVParser() .parseLine (value.toString());
@a@s
context.write(new Text(lines[8]), new IntWritable(l)):
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@@1

import java.io.IOException;

import org.apache.hadoop.io.*;

import org.apache.hadoop.mapreduce.Reducer;

@@2
public class FlightsByCarrierReducer extends

Reducer<Text, IntWritable, Text, IntWritables {
@0verride

@@3
protected void reduce (Text token, Iterable<IntWritables counts,

Context context) throws IOException, InterruptedException {
int sum = 0;

@@4

for (IntWritable count : counts) {
sum+= count.get();

)

@a@s
context.write(token, new IntWritable (sum));




1-C0mpile:

® javac -classpath $ CLASSPATH MapRed/ FlightSByCarrier/ * java

2- Make JAR file
® jar cvt FlightsByCarrier. jar *.class

3- Run Driver

by gl = Ju

* hadoop jar FlightsByCarrier. jar FlightsByCarrier

/user/root/airlinedata/2008.csv /user/root/output/ ﬂightsCount

{2

/




