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Abstract Recently, it has become possible to collect, store, process, and analyze data generated in various fields by
the development of the technology related to the big data. These big data technologies are used for clinical results
analysis and the optimization of clinical trial design will reduce the costs associated with health care. Therefore, in this
paper, we are going to analyze clinical results and present guidelines that can reduce the period and cost of clinical
trials. First, we use Sqoop to collect clinical results data from relational databases and store in HDFS, and use Hive,
a processing tool based on Hadoop, to process data. Finally we use R, a big data analysis tool that is widely used in
various fields such as public sector or business, to analyze associations.
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Fig. 1. Big Data Based Clinical Results Analysis
System Conceptual Diagram
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sudo /sqoop import —connect jdbemysql://localhost/medical —table
medicalresult —usermname root —password  bigdata  —target—dir
/medicalresult -m 1

12! 3, Sqoop2 Sall HI0|EIE £=E517| gt Import HEO|
Fig. 3. Import command to collect data through Sqoop
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Fig. 4. Clinical results data collected and stored in
HDFS

hadoop fs —getmerge /medicalresult/* ~/medicalresult.csv
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Fig. 5. Commands for storing data stored in HDFS on
Local

o

=

dlel8 A7) ZzAZE 5] #4
B oA, Aol ok dlolHwt F2317] 93l
olE] X &FX F Hived AE3to] +d51Y]
5+ HDFSe A74¥ Hole & Hive Elo]Eol ﬁ&%’i

913k WEol s e

Rk

"

MJE&
o

-

o =

H1

ol

Step 1 | hive> DROP TABLE IF EXISTS result;
CREATE EXTERNAL TABLE result (
registerdate String,

number String,

gender String,

age String,

code String,

subcode String,

validate String,

relationdisease String,

resultl String,

result2 String,

narrativeresult String,

judgement String)

ROW FORMAT DELIMITED

FIELDS TERMINATED BY ', LINES
TERMINATED BY "\n’

STORED AS TEXTFILE

LOCATION '/medicaldata’s

Step 2 | hive> load data inpath

' /Juser/hive/warehouse/result/medicalresult.csv’
into table result;

1% 6. Hive HO|S0| HO|EHE &elst7| ¢lst HEHO|
Fig. 6. Commands for inserting data into the Hive
table
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Step 1 | hive> DROP TABLE IF EXISTS resultZ;
CREATE EXTERNAL TABLE result2 (
subcode String,

relationdisease String)

ROW FORMAT DELIMITED

FIELDS TERMINATED BY ’,” LINES
TERMINATED BY "\n’

STORED AS TEXTFILE

LOCATION '/medicaldata’;

Step 2 | hive> insert into result2

select subcode, split(relationdisease,”\;")[0] from
result

where split(relationdisease,\\;")[0] is not null;
insert into result2

select subcode, split(relationdisease,”\;")[1] from
result

where split(relationdisease,\\;")[1] is not null;
insert into result2

select subcode, split(relationdisease,\;")[2] from
result

where split(relationdisease,\\;")[2] is not null;

J% 7. HiveE 0|88 Hloj5 ZEE ¥ ololg otold
Fig. 7. Commands for filtering and data—mining with
Hive
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Step 1 hive> insert overwrite directory '/medical_output’
row format delimited fields terminated by '," select

* from default.result?;

hadoop fs -1s /medical_output
-rwxr-xr-X 3 hadoop supergroup 16209
2018-07-22 1823 /medical_output/000000_0

Step 2

hadoop fs - getmerge /medical_output/#
~/medical_output.csv

a3 8. HiveS 0|83 24| T}y

Fig. 8. Conversion of analysis files using Hive
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Paremeter specification
confidance minval smax arem aval originalSuppoct maxtime suppors minlen mexlen target ext
0.1 1 none FALSE TRUE 5 0.01 2 18 rules FALSE

Algerithmic control
filter tree heap memopt losd sort verbose
©.1 TRUE TRUE FALSE TRLE 2 TRUE

Absclute minimum support count: 5

set item appearances ... @ item(s)] done [6.68s].

set transactions ...[174 item(s), 582 transaction(s)] done [©.0@s].
sorting and recoding items ... [93 item(s}] done [0.60s].

cresting transaction tree ... done [0.00s].

checking subsets of size 1 2 done [0.00s].

writing ... [114 rule(s)]|dcne [@.00s].

cresting S4 object ... done [0.00s].

32! 10. Apriori Model M& Zu}
Fig. 10. Application Results of the Apriori Model
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Step 1 | rules.sorted <- sort(rules, by="lift")

inspect(rules.sorted)
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Fig. 11. Check associations using R
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Fig. 9. Associations Analysis using Apriori function
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