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Desgin and Implementation of PHDItemReader to Speed up Data Query
in Batch Application for Processing Personal Health Record

Dong-cheol JeonT, Heejoung HwangTT

ABSTRACT

With the progress of miniaturization and high performance of various sensors, a lot of data is generated

in various fields and being collected in real-time, but the use of such large—capacity data is often unable
to keep up with the collection technology. In the medical field, health data is collected and managed by
platform, which causes inconvenience to users in searching their own health data and receiving medical

services. In this paper, in order to solve these problems, we designed and implemented PHDItemReader

to improve the speed of data query in a batch application environment that can integrate and process

health data having various data expression formats. The experiment compared and analyzed 3 types of
query speed based on 1,000,000 hypothetical health data, and as a result of the experiment, it was verified
that the PHDItemReader implemented in this paper improved up to about 21% compared to the existing

one.
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Table 1, Health data structure for unified repository,

Name Type Description
_id String Primary key of the health data
. . User id to classify the people and save the health data from various paths to
user_id String .
a single person.
. . Department id for classifying healthcare platform that health data came from
dept_id String i
date Date Date that is saved to repository
e Strin Health record’s type which is divided to 4 types
P & (Med_Record, Training, Life_log, Diag_predict)
tags Arra Keywords to response the various types of health data. Tags can be used to
g Y find easy the health data even people don’'t know about the detail.
data Object Real health data. It contains original platform’s health data and data format is
(JSON) free JSON type.
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{ {
“_id" : "5fas35gkbdtot”, _id" : “31bj32blkdp39”,
i K "user id" : "aseah”,
id” : " "dept_id" : ”ahosp|tal |
“type” : “Med_record", “type” : "Diag_predict”,
"date” : “2020.06.28T11:38:58", “date” : "2020.! 06 30T17:25:36",
“tags” : ["hospitalA’, "HL7", “weight"], “"tags” : [ o, "ofl, ",
“data” : { "data”
“resourceType” : “Observation”, category “predict’,
“code” : { “disease” : diabetes”,
“coding” : [{ “predictDate” : “2020-06-29",
“system” : http://loic.org, “detail” : [{
“code” : "29463-7",
“display” : "Body weight",
N
“effectiveDateTime" : “2020-06-28",
“"valueQuantity” : {
“value” : 185,
“unit” : “lbs", N
"system” : http://unitsofmeasure.org, “description” : "H = ETL 22 X|&
“code” : “[Ib_av]" ol oo._ AE, Metxd 5y

} }
) }
}

"_id" : "9pg2gb51jbd”,

”user id" : “aseah’,
“dept_id" : “trainingCenter”,
"type” : “Training", |
“date” : “2020.07.03T09: 51 117 “"date” : "2020.05.19718:09:22",
“tags” : ['game”, "XH&", *%;Siid”], “tags” : ["M&EHE", “fitbit", “activity"],
“data” : { “data” : {
“trainingCode” : "9728_R", “activities-heart” : [

“trainingDate” : “2020-07-03",
“course” : [ “dateTime"” : “2020-05-19",
{ “value” : {
"game” : “catching a mole”, “customHeartRateZones" : [],
“treatment” : “response”, "heartRateZones" : [{
“score” : 67, “caloriesOut” : 740.15264,
“unit” : “pt’, "max” : 94,
“normalRangeMin” : 70, “min” : 30,
“normalRangeMax" : 90, “minutes” : 593,
“result” : "under” “name” : Out of Range”
} il
1 “restingHeartRate"” : 68
“prescription” : "BE2|X[|E ¢ 1FY T }
A )

} 1

Fig. 4. Health data samples,
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function doReadPage
if String-based query is existing then
set paging and sorting
if fields param is existing then
set mongodb query based on fields param
else
set mongodb query
integrate mongodb query and setting of paging and
sorting
transfer String-based query to mongo query(JSON
formatted)
if collection param is existing then
for k = 1 to page size
return execution result of query
else
for k = 1 to page size
return execution result of query
else
set paging
if collection param is existing then
for k = 1 to page size
return execution result of JSON formatted query
else
for k = 1 to page size
return execution result of JSON formatted query

end

Fig. 7. Pseudo code of doReadPage.
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£ 3 ItemStream I ItemReader

e ]

€ = ItemStreamSupport
— ItemStreamReader
m & |temStreamSupport() A

- AbstractItemStreamItemReader

m  AbstractitermStreamitemReadery)

T

€= AbstractItemCountingItemStreamItemReader
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T
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€ « PHDItemReader

m ‘= PHDltemReader()

Fig. 8. Class diagram of PHDItemReader,
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@Bean

@StepScope

protected PHDItemReader<HealthData> phdItemReader()
throws Exception {

//Define PHDItemReader binded with HealthData
phdltemReader<HealthData> itemReader = new
PHDItemReader<HealthData>();

itemReader.set Template(mongoOperation); //Template
configuration

itemReader.setTarget Type(healthdata.class); //Set Target
Class

itemReader.setPageSize(100);

//Sorting

Map<String, Direction> sorts = new HashMap<String,
Sort.Direction>(1);

sorts.put(”date”, Direction.ASC);
itemReader.setSort(sorts);

//Query method based on MongoDB query

itemReader.setQuery ("{$and:[{type:{$eq:’' LIFE_LOG'}},
{date:{$gte:2020.01.01.T00:00:00,
$1te:2020.06.31T23:59:59}11}");

//Query to find based on the condition (Experiment 3)
itemReader.afterPropertiesSet(); //Check the essential

param

return itemReader;

Fig. 9. Source code about ltemReader in batch applica—
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Table 2. System environment of performance

Table 4, Result of experiments

Development tool Intelli] IDEA 2020.2 Mongoltem | PHDItem |Improvement
NoSQL Reader Reader rate
Database MongoDB 423 Experiment 1|  196s 168s 14.2%
CPU RAM 8GB, Intel i5-7200 Experiment 2 271s 232s 14.3%
05 Window 10 ver.2004 Experiment 3|  481s 398s 20.8%

Execution time of queries

350
300
250
200
150
100
50
0

Experiment 1

Time (sec)

Experiment 2 Experiment 3

B MongoltemReader @ PHDItemReader
ItemReader

Fig. 10. Result of experiments,
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Table 3. Configuration of experiments

Moz 4ge WY Aol
aYze) £47h g5 FAT AAE AU
W £85E Agkel o @k A vt 1

Pz A S g THZ= 7] EAE Ttem
Reader?! MongoltemReaderE ZIHto 2 ZHolE A
g Aoy, & v I B =AM F
A3 PHDItemReadere] o] X&) Aot} A
Ad da= B =& 7983 PHDItemReader9]
Ao He £=7F o 53k A3 1A 733
PHDItemReader+= 71£2] MongoltemReader X T}
W8z O WE Ho| A2 S5 BAFom, of 142
%2 A £x9| AolE BT AF 204+ 7
& PHDItemReader”} 39%& © W& o] X &5
E BERom oF 143%9] Hg £= Aol BIATH
upxjeto 2 A 34 B =4 783 PHD
ItemReader”} 83% ©f W2 Ao X £5& B2
o, °F 208%9] A £& 2ol KAt 431e
g o] FEE A flo], AE £571 3719
AR FolA 71 mEA usith dd2e ded 2
o] P& 7HA I JATH 139 HE #hS Fost=
FAollA AF1RTE o Aol £ Q=AU SHARE,
Adl, 2 vlad g doE A shr] ool
A8 £=x9] xpol7t 24| ¢k, MongoltemReader}
o o] A £= Aol Ayt AF 32 AUt
AY 1, 29 Hlste O BExpetA G o] Holglo] o]
E Agste FAAA Azte] B &AQH+= A=
Uel o MongoltemReader}e] 8] &% =}o]

Total Type Healthcare . .
data of data People platform Period Experiment
Simple 1. Total health data of ‘A’
query , ~
1,000,000 4 5 5 1 year 2. Total health data in 1 year
Complex 3. Health data of ‘LIFE_LOG’ in 6
query months
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