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Design of a Data Grid Model between TOS and HL7 FHIR Service
for the Retrieval of Personalized Health Resources
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Abstract On the ICT healing platform designed to issue early disease alerts, TOS connected between the provider
of personal health-related data and the service provider and relayed personalized health data. In the previous study,
TOS proposed how to monitor the retrieval and management of document/measurement resources by taking mobile
devices into account. Recently the healthcare field, however, defined the standard items needed for communication
and data exchanges with a mobile device through HL7 FHIR. This study designed a data grid model between TOS
and FHIR to provide personal health resources relayed through TOS in FHIR bundle search sets. The proposed
design was organized as follows: first, it stated similarities between the method of TOS resource request and that
of FHIR observation request. Then, it designed an eventbus module to process a retrieval request for FHIR service
based on the imdb and cluster technologies. The proposed design can be used to expand the old service terminals
of ICT healing platform to mobile health devices capable of using FHIR resources.
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Table 1. Search parameters of the TOS restful api

parameter | Fieldlvalue | required default value
filter htype no Ceral?
filter htag option [
filter xdt Yes Datetime -ldap filter¥7]
filter bdt Option
filter edt Option
e EAF o)
L
base huid No Uid2A
base de No HTOS 14
verbose t/f no False 1.3
uid Yes ApiuidAH-
handles no Handle Api= A
encoding no FhirAHA4] Q151524
search |Period from| Yes #H FF AFAA
search | Period to Yes = SR
. He EAA wow
search category Option ["vitalsigns”,"results"]

bundle®] searchsets AAsH= Aol H-gsic) o] & u}
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Table 2. Search parameters of the FHIR API

par;ojeter Fhir parameter required | default value
filter ' Doc.'ﬁlter option (&(xdt>=2015010
(Static chained param) 10000+0900))
. Doc.encodi .
encoding (Static chained n;;qaram) option utfs
uid Patient Identifier yes -
cearch Observation Date ves
(ranged date)
search Observation Date ves B
(ranged date)
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Table 3. TOS—FHIR resource lookup method using
HAPI FHIR client

// !%asel. default search - TOS Z&tv B & default o= A

=5
fir;al Bundle bundle = client.search().forResource(Observation.cla
ss
.where(Patient.[DENTIFIER .exactly().identifier(...)
.and(Observation. DATE .after().day("2009-01-01"))
.and(Observation. DATE before().day("2016-09-07"))
returnBundle(ca.uhn. FHIR.model.dstu2.resource. Bundle.clas
s).execute();

// case2. url + search

final String searchurl = "Observation?&doc.filter=(%626(xdt%3

E2%3D201208160000%2B0900))&doc.encoding=[1"

final Bundle bundle = client.search().byUrl(searchurl)
.and(Patient.IDENTIFIER exactly().identifier(...))
.and(Observation. DATE.after().day("2009-01-01"))
.and(Observation. DATE before().day("2016-09-07"))
returnBundle(ca.uhn. FHIR.model. dstu2.resource. Bundle.clas

s).execute();

H 4, MH|A Z=2HOIHE st 25 diojH 23 Ay
(Json oY)
Table 4. The final result of the value request
for the service provider

"encoding”:[],
"documents”:[

"provider”:"gilh”,
"results”:[

”datetime”I "2011-04-05",
"value:"85"
"unit”:"mm Hg
descnptlon ”DBP”

type’ B (5-57)/0)27), iy,
"oid":"vitalsigns. 209405000012"

\VaY4
W

)

"count”:2

LI

"provider
"results”:[

”datetime”:”2010*04*03”,
'V 3
"unit”"mm Hg"

"description”: ”DBP”

"type" EHF%7)/0| 9], Bty
"oid":"vitalsigns. 20100403000006”

u "

),

"count”:2

}

\
"count”:4
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Table 5. TOS search results converted into
FHIR bundle.

"resource Type”:"Bundle”,
"type""searchset”,
"entry”:[ > A

{
"fullUrl":"urn:uuid:c5bd8cce-7f{9-4111-987d-99414
b54c650”,

"resource”: {
"resourceType”:"Organization”,
"name’"gilh"

}' )

{ >
"fullUr]":"urn:uuid:c5hd8ccee—7££9-4111-987d-99414b54c650/ vi
talsigns.209405000012",

"resource”: {
"resourceType":"Observation”,
"id":"vitalsigns.209405000012",
"status”:"final”,

"code”: {
”codi{ng”i[

”displav” 3 o}}(

=71/01871,
Bat)"

]

),
"subject”: {
"reference”:"urn:uuid:cbbd8ccc-7ff9-411
1-987d-99414h54c650”

"issued”:"2011-04-05T00:00:00.000+09:00",
"valueQuantity”: {

"value":85,

it mmbg”

,
"comments”:"DBP"
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