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Study of Efficient Algorithm for Deduplication of Complex Structure
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Abstract The amount of data generated has been growing exponentially, and the complexity
of data has been increasing owing to the advancement of information technology (IT). Big data
analysts and engineers have therefore been actively conducting research to minimize the
analysis targets for faster processing and analysis of big data. Hadoop, which is widely used as
a big data platform, provides various processing and analysis functions, including minimization
of analysis targets through Hive, which is a subproject of Hadoop. However, Hive uses a vast
amount of memory for data deduplication because it is implemented without considering the
complexity of data. Therefore, an efficient algorithm has been proposed for data deduplication
of complex structures. The performance evaluation results demonstrated that the proposed
algorithm reduces the memory usage and data deduplication time by approximately 79% and
0.677%, respectively, compared to Hive. In the future, performance evaluation based on a large
number of data nodes is required for a realistic verification of the proposed algorithm.
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Table 1. Experiment environment
Item Setting
OS Ubuntu 18
CPU 8 Core
RAM 32G
Swap Disk 20G
Main Disk 256 SSD
Hadoop Type Stand Alone
Hive Metadata MariaDB
Record Count 100,000 - 1,000,000
Column Count 100
Dimension 3 More
Duplication Rate 10%
Data Type JSON
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hive> select distinct * from test_tb;
WARNING: Hive-on-MR is deprecated in Hive 2 and may not be a
Query I myuser_20210121154211_dd4c5217-d122-496f-9f16-bf9.
Total j =1
Launching Job 1 out of 1
Number of reduce tasks not specified. Estimated from input d
In order to change the average load for a reducer (in bytes)
set hive.exec.reducers.bytes.per.reducer=<number>
In order to limit the maximum number of reducers
set hive.exec.reducers.max=<number>
In order to set a constant number of reducers
set mapreduce. job.reduces=<number>
Starting Job = job_1610954377723_0013, Tracking URL = http:/
Kill Command = /usr/local/hadoop/bin/hadoop job -kill job_1
Hadoop job information for Stage-1: number of mappers: 1; nu
2021-01-21 15:42:15,807 Stage-1 ma 0%, reduce = 0%
2021-01-21 15:42:20,923 Stage-1 ma 100%, reduce = 0%, Cu
2021-01-21 15:42:26,046 Stage-1 map = 100%, reduce = 100%,
MapReduce Total cumulative CPU time: 2 seconds 550 msec
Ended Job = job_1610954377723_0013

: 1 Cumulative CPU: 2.55 sec
Total MapReduce CPU Time Spent: 2 seconds 550 msec
0K
test_tb.coll
d,

test_tb.col2 test_tb.col3

Time taken: 15.858 seconds, Fetched: 1 row(s)
hive> []

T2 1. HiveZS S8t distinct &l A0 of
Fig. 1. Example of distinct function using the hive
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Table 2. Used memory by the record count

Record Count Used Memory | Rate of Increase
100,000 row 487.33MB -
200,000 row 1,017.33MB 209%
300,000 row 1,713.43MB 168%
400,000 row 2,299.91MB 134%
500,000 row 2,714.01MB 118%
600,000 row 3,204.87MB 118%
700,000 row 3,873.33MB 121%
800,000 row 4,397.33MB 114%
900,000 row 4,817.33MB 110%
1,000,000 row 5,230.91MB 109%
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Fig. 2. Used memory by the record count
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// Used map function in Map-Reduce
void map(Key, Value, Context){

// Excute Hash Algorithm by record
ssKey = encHash(Value);

// Shuffle and Sort Key : EncHash
// Shuffle and Sort Value : PlanText
context.wirte(ssKey, Value);
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Fig. 4. Pseudo Code of the data hash step
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// Used ruduce function in Map-Reduce
void reduce(Key, Valuel[l, Context){

// First data of Value array
context.wirte(Value[0], Null);

= Ol s W N+

0]}

I 6. HOE| Z=HA HA HAY GXTE
Fig. 6. Pseudo Code of the data deduplication step
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Fig. 6. Used memory by the record count
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