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Abstract  With the rapid growth of Information technology and up-to-date wireless network application
technologies, huge and various types of data are produced in every moment, the value and significance of the
analysis techniques using big data are increased recently. Big data, which were useless since they were too huge to
manage in the past, enables us to get new inspirations and values in various practical application areas through the
development of big data computing devices and analytic tools. Nowadays, however, it is true that most of the big
data are still wasted without properly analyzed and used. In the long run, the preliminary stipulations for finding
inspirations and extracting new values from big data are securing big data analysis and application techniques to
process big data efficiently. In this paper, we study accurate data analysis techniques and data process technologies
those are able to extract needed inspirations and values from big data efficiently, then design the smart application
that adopts these techniques practically.
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INFO mapred.JobClient: map 106% reduce 160%

INFO mapred.JobClient: Job complete: job_201567271811_6061
: Counters: 29

INFO mapred.JobClient :
INFO mapred.JobClient :
INFO mapred.JobClient :
INFO mapred.JobClient :
INFO mapred.JobClient :
INFO mapred.JobClient :
INFO mapred.JobClient :

Map-Reduce Framework
Spilled Records=54865138
Map output materialized bytes=290126481
Reduce input records=21900551
Virtual memory (bytes) snapshot=202242461696
Map input records=59285466
SPLIT_RAW_BYTES=0768
Map output bytes=246324851
Reduce shuffle bytes=290126481
Physical memory (bytes) snapshot=16719310848
Reduce input groups=108
Combine output records=0
Reduce output records=168
Map output records=21908551
Combine input records=0
CPU time spent (ms)=231690
Total committed heap usage (bytes)=14150701656
File Input Format Counters
Bytes Read=5733396812
FileSystenCounters
HOFS_BYTES_READ=5733406580
FILE BYTES WRITTEN=728219957
FILE_BYTES_READ=436166045
HDFS_BYTES WRITTEN=1538
Job Counters
Launched map tasks=88
Launched reduce tasks=1
SLOTS_MILLIS_REDUCES=483302
Total time spent by all reduces waiting after reserving slots (ms)=0
SLOTS_MILLIS_MAPS=843486
Total time spent by all maps waiting after reserving slots (ms)=0
Data-local map tasks=88
File Output Format Counters
Bytes Written=1538

INFO mapred.JobClient :
INFO mapred.JobClient :
INFO mapred.JobClient :
INFO mapred.JobClient :
INFO mapred.JobClient :
INFO mapred.JobClient :
INFO mapred.JobClient :

INFO mapred.JobClient :
INFO mapred.JobClient :
INFO mapred.JobClient :
INFO mapred.JobClient :
INFO mapred.JobClient :
INFO mapred.JobClient :
INFO mapred.JobClient :
INFO mapred.JobClient :
INFO mapred.JobClient :
INFO mapred.JobClient :
JobClient :
.JobClient :
INFO mapred. JobClient :
INFO mapred.JobClient :
INFO mapred.JobClient :
INFO mapred.JobClient :
INFO mapred.JobClient :
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Fig. 4. Big Data Processing in Hadoop System
for Constructing a Decision Tree.

1

package hadooparr;

mport org.apache.hadoop.conf.configuration;

mport org.apache.hadoop. fs.Path;

mport org.apache.hadoop.io. IhtwrltabLe

mport org.apache.hadoop.

mport urg.apachs.haduup.mapr‘sduce Job;

mport org.apache.hadoop.mapreduce.lib.input.FileInputFormat;

mport org.apache.hadoop.mapreduce.lib.input.TextInputFormat;

mport org.apache.hadoop.mapreduce.1ib.output.FileOutputFormat;
import org.apache.hadoop.mapreduce.lib.output.TextOutputFormat;

13

13 puhl)c class ArrivaldelayCount {
s ublic static void main(String[] args) throws Exception {
Configuration conf = new Configuration();

P ———
¢ Taraa ength 1= 2) €
Systém. err.println(*usage: DepartureDelayCount <input= <output=');
System.exit(2);

. Joblconf, "DeparturebelayCount");

InputPath(job, mew Pathlargs[0]));
_setoutputPath(job, mew Path(args[11));

ss (ArrivalDelayCount.class);
rrivalDelayCountMapper. class)
DelayCountReducer.class);

setInputFormatClass (TextInputFormat.class);
setoutputFormatClass (TextoutputFormat . class) ;

se ass(Text.class);
sstoutputvalueclass (Intwritable.class);

job.waitForcompletion(true);

J8 5. =& x[HAZhol| et ZEER F X2|3tH
Fig. 5. Snapshot for Constructing a Decision
Tree for the Flight Arrival Delay Time.
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Counter Map Reduce Total

Spillsc Records 964,597 21900.551| 54865138
Mas output materialzed bytes 333,927,583 of m302158
Reduce input records 0| 21900551 21900551

|Virtual memary (bytes! snapsho: 199.957,258.240 | 2.286,641,152 | 202.243,899.3%2

Maa input records 59,265,466 0 59.285.466
SPLIT_RAW_BITES 9,768 0 9,768
Mao output bytes 290,125,553 0 290125953
Reduce shuffle bytes 0| 333927583 33927583

Ma-Reduce Framenork

Physical merory (bytes) snapstot 16,433,020,628 | 281,661,920 | 16,714,702,828

Reduce input groups 0 108 18
Combine outout records 0 0 0
Reduce output recods 0 108 18
Mas output records 21,900,851 of 21900551
Combins nput records 0 0 0
CPU time spent (ms) 163,680 19,40 212920

Total commited heap usage (bytes! 13.973,848.064| 191.168,512 | 14.165.016.576

File Input Format Counters | Bytes Read 5.733,3%6,€12 0| 5733396812
D=5 BYTES READ 5.733.406.580 0| 5733406580

) FILE_BITES_WRITTEN 50,016,641 | 333.048.878|  £37.965.719
flesysenceuner FILE_BITES_READ 166.166,140 | 333,927,079 | 502,085,219
D=5 BYTES WRITTEN 0 1754 L1
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Fig. 6. Snapshot of the Hadoop System for
Constructing a Decision Tree.

% 78 S Al2gel TEE A9 337 A8
FLPE ) dolE ARE Ao s AYEL S
sto 54 dwel 7 4 B =R Aoz F

=
&
A oZ s A Aslste] 1 AW ARE nol

o
e
o
T

X

)
°
>
f
ro
=
o

N
S
&
bl
e
&
ot

hive>[SECECT Year, Wonth, AVG(ArrDelay) AS avg_arrive_dslay_time,
AVG(DepDelay) AS avg_departure_delay_time

FROM airline_delay
WHERE delayYear = 2008
AND ArrDelay > 8
>[GROUP BY Year, Month;
Total MapReduce jobs = T
Launching Job 1 out of 1
Number of reduce tasks not specified. Estimated from input data size: 1
In order to change the average load for a reducer (in bytes):

set hive.exec.reducers.bytes.per.reducer=<nunber>
In order to limit the maximum number of reducers:

set hive.exec.reducers.max=<nunber>
In order to set a constant number of reducers:

set mapred.reduce.tasks=<number>
Starting Job = job_201508192304_0083, Tracking URL = http://localhost:50030/jobdetails.jsp
?jobid=job_201508192304_06E3
Kill Command = /home/hadoop/hadoop/1ibexec/../bin/hadoop job -Dmapred.job.tracker=localho
st:9601 -kill job_201508192304_0003
Ha job information for Stage-1: number of mappers: 3; number of reducers: 1
2015-68-21 02:51:40,844 Stage-1 map = 0%, reduce = 6%

>
>
>
>

2015-08-21 03:11:54,391 Stage-1 map = 100%, reduce = 100%, Cumulative CPU 12.09 sec
MapReduce Total cumulative CPU time: 12 seconds 90 msec

Ended Job = job_201508192304_0004

MapReduce Jobs Launched:

Job @: Map: 3 Reduce: 1 Accumulative CPU: 12.09 sec HDFS Read: 689455525 HDFS Write:
611 SUCESS

Total MapReduce CPU Time Spent: 12 seconds 90 msec

0K

2008 1 32.978978409387786 26.99834303771647 279427
2008 2 35.2220242235624 29.100845458261325 278902
2008 3 33.05309686443325 27.787201754505087 294556
2008 4 28.46694802101959 22.53727619835872 256142
2008 5 27.72738766967837 21.854393673455764 254673
2008 6 36.22588603466747 29.810112978502655 295897
2008 7 36.05012281298416 30.91604126516268 264630
2008 8 32.68384521371336 28.069522017877926 239737
2008 9 24.856736036338177 19.63487664672068 169959
2008 10 22.73930995413494 17.76378359534159 183582
2008 11 27.18647868390026 21.300386764073917 181506
2008 12 40.27475551974559 33.933164107482185 280493
Time taken: 49.338 seconds

hives I

a8 7. 58 AAHA $B7| A% Moot M| Za
5tH

Fig. 7. Snapshot of the Query Process and Results
for the Delayed Flights in Hadoop System.
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