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Abstract: In recent years, with the develop of Internet, the appearance of big data and its analysis and use are progressing. The
request of database’s availability, safety and scalability are increasing. So, instead of a traditional relational database
management system (RDBMS), a non-relational distributed database(NoSQL) was developed. But, every distributed database
has its unique characteristics, language and architecture. To solve this problem, we design a system. In this system, databases can
connect each other in backend, and when input or output data its can choose a best database to make it. So, in this paper, we
found a optimization of data input and output.
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Figure 1 =~ Data Model of Cassandra
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{
name: "sue”, <«—— field: value
age: 26, <«—— field: value
status: "A", <«—— field: value
groups: [ "news”, "sports” ] <— field: value
}

2 MongoDB @ R¥ = A |k
Figure 2 Document of MongoDB
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Figure 3 Data Model of HBase
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{
"com.cnn.www": {
contents: {
t6: contents:html: "<html>..."
t5: contents:html: "<html>..."
t3: contents:html: "<html>..."
}
anchor: {
t9: anchor:cnnsi.com = "CNN"
t8: anchor:my.look.ca = "CNN.com"
}
people: {}
}
}
2.4 MySQL

MySQL %, NoSQL TIEZZRWA, A TR ALRH S
RDBMS THh 2. @EiE. VLT, v v F o —Pxbiik
Z ORI TH H[5]. BIE, KEHOSHCHMIE MySQL
BTy 7Y A FEMBELTND.

3. ERLEER

3.1 EREH
FICHBREL, R2ICERRELY, K317 —4
NR=ZDN—= g V&Y.
# 1 BAZERER

Table I Develop Environment
CPU Intel core i3 3.20GHz
RAM 4GB
HDD 300GB
0S Windows 10 Pro
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Table 2  Experiment Computer

CPU Intel core i3 Intel core i7 Intel core 2
3.20GHz X 2 3.40GHz 2.66GHz X 2
RAM 4GB
HDD 300GB X 2 500GB 250GB X 2
OS Windows 10 Pro X 4 Windows 7 Pro

R3I TERN—ADN—=Va v

Table 3  Database’s Version
Database Version
MySQL 5.7.13
Cassandra 3.7.0
MongDB 3.5
HBase 0.98.23
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Figure 4 Program Flow
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Figure 5 Writing Result in One Node by Row
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Figure 6 Writing Result in One Node by Column
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Table 4 Reading Result

| MySQL | Cassandra | MongoDB
1| 16832ms 15289ms | 23410ms
2| 3446ms 8327ms 64ms
3| 5094ms 11387ms 7655ms
4 | 4235ms 2221ms 1398ms
5| 3714ms 2241ms 856ms
6| 3958ms 2238ms 2153ms
7| 3888ms 2246ms 842ms
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Figure 9  The Last Four Condition’s Reading Result
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Figure 11 Search Condition Page
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Inserted Document: 1
{"_id":{"$oid": "5858dc6176757b1814f19167} , "icgc_mutation_id" : "MU19982107}
Inserted Document: 2
{"_id":{"%oid": "5858dc6176757b1814f191697} , “icgc_mutation_id" : "MU19982107}
Inserted Document: 3
{"_id":{"$oid": "5858dc6176757b1814f1916b"} , “icgc_mutation_id": "MU1998210"A

RS
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Figure 12 Result Page
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