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ABSTRACT

As the type and size of vital signs become extensive at the moment lately, a research is actively progressing to define
vital signs as big data and analyze it. We generally use a similar method of processing big data on social network as a
way to treat vital signs as big data. Vital Sign Big Data should be extracted as feature data, stored separately, and
analyzed with various analytical instruments. In other words, it should ensure interoperability and compatability of data,
and the index expression in analytical tools should be concise. For this end, I defined the vital sign as the standard
meta-model base of HL7 in this dissertation, and I propose a model for analyzing vital signs using OCL, the OMG’s
standard mathematical specification language. In addition, the proposed model can be confirmed the applicability by
figuring out the consumption of calories using ECG data.
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Fig. 1 Vital signs analysis model based on big-data
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Fig. 2 Vital signs analysis model based on big-data using OCL
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import org.hl7.v3.impl.PORTMT020001ComponentImpl;
import org.hl7.v3.util.V3XMLProcessor;

public class AnnotationRR {
private PORTMT020001Component root:
private PORTMTO020001lAnnotation ann:

public AnnotaticnRR (PORTMT020001AnnotatedECG aecg) |
aecqg.getComponent () .get (0) .getSeries ().
lgetDerivation() .clear():
for (Iterator i = aecg.emrllContents(); i.hasNext();) {
ECbject o = (EObject)i.next();
if (o instanceof PORTMT020001AnnotationsSet) |
PORTMT020001Annotationset as =
(PORTMT020001AnnotaticonSet)osthis.root =
as.getComponent () .get (0) 7
this.ann = this.root.getAnnotation():;

}

}

public AnnotationRR (PORTMT020001Component root) {
this.roet = reot;
this.ann = root.getAnnotatien();

}

public PORTMTO020001Component getComponent () {
return this.root;
}

public String getRR() {
PQ v = (PQ)ann.getValue():
return v.getvalue () .toString();
1

public void setRR(String value) |
PQ v = (PQ)ann.getValue();
v.setvalue (new BigDecimal (value));
1

}

Fig. 4 Source code for Transformation Engine with java
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a) Metamodel based XML Document

" codeSystenName

4" codesystemiiame="

4" code

OCL Interpreter

Extracting RR-Interval

context DocumentRoot

def : getRRValues :
Sequence(OclAny)=
self.annotatedECG.component.series.
subjectOf.annotationSet.component.
annotation.value.oclAsType(PQ).value

b) OCL Document

Checking maximum Oxygen
Consumption per minute

context DocumentRoot

def : getPVO2max(age :

Integer) :Real=

( getRRAverage- 614 + 10) / (220-
age - 61.4)

Fig. 5 A Example of OCL code and meta-model based
ECG signal
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HRV — HRVy +10

0O -
YV O2max HRV, — HRV,
3.83t +13) X M X %V O Xt

Mate: car, = & ) o " 2max

0.2

(3.83t +13) XM X%
oV O, Xt

Female: CAL = /8 2max

0.2

%V02max = Maximal Oxygen consumption per minute
HRV = Average HRV

HRVR = Average HRV according to age group

HRVM = Maximal HRV according to age group

M = User’s weight in kg

t = During exercise for a given period in min

Fig. 6 Estimates calorie burned using HRV

package V3

context DocumentRoot

def : getRRValues : Sequence (OclAny) =
self.annotatedECG.component.series.subjectOf.annotationset.
component.annotation.value.oclAsType (PQ) .value

context DocumentRoot

def : getRRMax(values : Sequence (OclAny)) : Real =
values->iterate(value : Real; answer: Real = values->first() |
if answer < value then value else answer endif )

context DocumentRoot

def : getRRMin(values : Sequence (OclAny)) : Real =
values->iterate(value : Real; answer: Real = values->first() |
if answer > value then value else answer endif )

context DocumentRoot
def : getPvO2max(age : Integer) : Real =
( getRRAverage- getPool + 10) / (getHRVm(age) - getPool)

context DocumentRoot |

def : getMaleCal(age : Integer, weight :
kcal : Integer, t : Integer)

Integer = if ((3.83 * t + 13 ) * weight *
getPVO2max(age) * t ) / 0.2 > kcal * 1000
then t

else getMaleCal (age,weight, kcal, t+1)
endif

Integer,

context DocumentRoot

def : getFemaleCal(age : Integer, weight :
kcal : Integer, t : Integer)

Integer = if ((3.83 * t + 13 ) / 8 * weight *
getPVO2max(age) * t ) / 0.2 > kcal * 1000
then t

else getFemaleCal (age,weight, kcal, t+1)

endif

Integer,

context DocumentRoot

def : getMomentum(age : Integer, weight :
kcal : Integer, sex : Integer)

Integer = if sex = 0 then getMaleCal (age,weight, kcal, 0)
else getFemaleCal (age,weight,kcal,0) endif

Integer,

endpackage

Fig. 7 Definition of calorie burned using OCL
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7oA AT OCLTEA| ] Y75 1

Table. 1 Explanation of index using OCL

Module name Explanation

gerRRValues | Extraction of R Peak

gerRRAverage | Calculate of R-Peak average

getPVO2max | value of maximal oxygen consumption
getMaleCal calculate of male calorie burned

getFemaleCal | calculate of female calorie burned

getMomentum zztugl:;ede(;f calorie burned using weight,

3.2.3. OCL HA| 2] 413§

I% 82 AAE HolHzRE AR angs &
g3t7] 918 OCLE ol-gsto] 235 19 79| YAl
A} 7192 OCL Parser API[15]2} OCL Interpreter[16]
E o] g3t AAFT o] dHo|t) setXMLEnvironment
HAEE  Fd HL79 aECGHYS  AAsh,
setOCLDefDocument WA EE o]-&35lo] OCL=Z ZH4]
A BAIE Telol B oz sol ARt HEH2
AE A=tk

import v3.util.V3XMLProcessor;
public class OCLEvaluator |
private OCL ocl:
private OCLHelper helper;
private EObject root:

public void setXMLEnvironment (String xmlFileName) {
V3XMLProcessor xml = new V3XMLProcessor():
try {
Resource resource = xml.load (xmlFileName, null);
ResourceSet resourceSet = resource.getRescurceSet();
this.setOCLEnvironment (rescurceset) ;
root = (EObject)resource.getContents().get(0):
} catch (IOCException e) {e.printStackTrace():}
}

public void setoCcLDefDocument (String defName) {
FileInputStream fileInput = null;

try {
fileInput = new FileInputStream(defName) ;
} catch (FileNotFoundException el) {el.printstackTrace():}

OCLInput oclin = new OCLInput(fileInput);
try{
ocl.parse (oclin) ;
}catch(Exception e) {);
1
}

public Object checkQueryInRoot (String query) {
Object result = null;
helper.setContext (root.eClass());
OCLExpression expression;
try {
expression = helper.createQuery(query) ;
result = ocl.evaluate(root, expression);
} catch (ParserException e) {
e.printstackTrace () 7
1
return result;
}

}

Fig. 8 Java source code for OCL Parser APl and OCL
Interpreter
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