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This is big data application on healthcare. And the topic is …..
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Background
Multiple Data Sources Complexity in Schema and Knowledge Knowledge Representation

e Complex metadata
e Linked Data

iHealth e Semantic Enriched dataset
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Complex Health Standards Important Vs of Big Data — Volume and Variety

Standardized Health Documents have critical information and the semantics of the document has to be protected.
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In today’s world multiple data sources are used for healthcare records which increases complexity in data and creates more knowledge. It results in complex health standards and big data specifically in terms of volume and variety. In healthcare it is critical and all the semantics needs to be extracted for a complete picture.
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Motivation
Healthcare Data
“Semantic Preservance ; >
Means lossless data which is 2, NI

ey

critical in healthcare

|

|

i
Adaptable to Standardized |

schema(Open EHR, HL7 CDA) |

|

Complete Document Knowledge on!

disposal : v

Data continuity is important in | @ ;

|
standardized health documentsg

HL7 CDA standard is universally

|
acceptable* |
|
i e Variety of Data Formats

e Unstructured

*  Semistructured Enabling Better Decision making
e Flatfile

e XML

Slavov, Vasil, et al. "A new tool for sharing and querying of clinical documents modeled using HL7 Version 3 standard." Computer methods and programs in biomedicine 112.3 (2013): 529-552.
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Slavov, Vasil, et al. "A new tool for sharing and querying of clinical documents modeled using HL7 Version 3 standard." Computer methods and programs in biomedicine 112.3 (2013): 529-552.
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Problem Statement

Problem statement

Semantic loss occurs in standardized and complex health care documents during
partitioning big data framework and results in compromised decision making
ability(*1[2]

f Goal

Semantic preservance in big data framework for standardized healthcare documents and
ensure all the semantics from big data is extracted.

Challenges

 Challenge 1: There exists no data correlation with conventional Big Data framework partition
e Challenge 2: Identifying documents with semantic loss based on the application scenario
e Challenge 3: Resolving conflicts in partitioned data through semantic matching
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Subheading for Hadoop and spark
Big data frameworks’ lack of ability to ensure semantics of standardized health care documents during partitioning results in data loss making the process a erroneous and computationally intensive task
Ensuring the semntiac presevance in standard health care document in big data framework 

Goal should be one sentence. Derive objectives 
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Related work and limitations

Challenge: 1

Challenge: 2

Challenge: 3

Reference

Data Handling

Standard Validation

Data preprocessing

(schema)

Partition

Data Distribution

Time Complexity

Silvestri et al Spark Dependent Line by Line Default (n?)

(2019)

Nunziato et al Spark Dependent Not Applied Default (n?)

(2016)

HL7-CDA clinical | MongoDB Dependent Not Applied Default NA

documents

management

(2013)

Ko et al. (2014) | Pseudo Not Applied Line by Line NA NA
Distributed

Hiromasa et al. | Hadoop Dependent Line by Line Default (n2)

(2012)

Medoop (2013) | Hadoop Dependent Schema Default (n2)

Based

Overall Limitation

0 No semantic or data schema connected with the dataset

0 Number of documents compromised are ignored or partially used

0 No semantic resolution for the compromised documents

® Yes
o No
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Related work is old. 2017,2018 MUST
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Limitation, Objective, and Proposed Solution

Limitations and Challenges Proposed Solution Objectives

Challenge: 1

(O Finding data correlation based on
the schema

Challenge: 2

(O Identify compromised documents
based on the conflicts

Challenge: 3

(O Resolve conflicts to ensure
semantic preservance

Semantic preservance of standardized healthcare documents in big data framework
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It is dual phase because in second phase all conflicts are removed.
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Proposed Methodology

e Abstract View

Semantic aware
Standard Model

Constraint Modelling

[Seliion2]  pual-phase

resolution strategy

Conflict Resolution Phase

——————————————————————————————————

__________________________________

——————————————————————————————————

Matching Documents
. Doc 1
. Doc 2
Docn

Applications

Decision Making Assistance

e

ig ceoe " ~

Analytics

1
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Who gives user constraints?
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Overall Workflow : Semantic aware Standard Model, conflict identification and resolution

Standardized
Healthcare
Documents

L

Custom
Partitioning ‘

Solution 1(a,b): Applying Semantic aware Standard
Model

A

Load Constraint Model
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Three main steps

O lIdentify constraints and applying on
the dataset

0 Conflict Identification of the
documents partitioned

O Conflict Resolution of the documents

) Compromised Document

Regular Document

Regular Document

Solution 2: Conflict Resolution of

| compromised documents |

Shujaat Hussain, Bilal Amin,.. Sungyoung Lee, Chris Nugent, Sally McClean, Bryan Scotney and Gerard Parr, "Behavior Life Style analysis for mobile sensory data in cloud computing through MapReduce", Sensors 2014



발표자
프레젠테이션 노트
What is Constraint and example of constraint
Solution 1 a and 1b identification


Problem during data processing

Data Node 1

Penicillin
Aspirin

Codeine

Data Node 2

Medication

Lisinopril 5 mg

Atenolol 25mg

Reaction
Hives
Wheezing

Nausea

1 tablet a day
1 tablet a day

Allergies on Node 1

Active
Active

Active

<entry typelCode="DRIV">
<act classCode="ACT" moodCode="EVN">
<templateld root="2.16.840.1.113883.10.20.1.27"/>
<!—— Problem act template —--3>
<id root="36e3e930-7bl4-11db-9fel-0800200c%a66" />
<code nullFlavor="NA"/>
<entryRelationship typelode="SUBJ">
<observation classCode="0B5" moodCode="EVN">
<templateld root="2.16.840.1.113883.10.20.1.18"/>
<!—— RAlert observation template —->
<id root="4adcl020-7bl4-11db-9fel-0800200c%a66" />
<code code="ASSERTION" codeSystem="2.16.840.1.113883.5.4"/>
<statusCode code="completed"/>
<value xsi:type="CD" code="282100009%"
codeSystem="2.16.640.1.113883.6.96"
dizplaylame="Adverse reaction to substance"/>
<participant typeCode="CSM":>

<participantRole classCode="MANU":>
<playingEntity classCode="MMAT">
g£code code="T70618"
codeSystem="2.16.840.1.113883.6.88"
displayName="Benieillin" 8
</playingEntity>
</participantRole>

Medications on Node 2

e i R

Issues

* No node has complete picture
e Partial Semantics at best

|
I
e Incomplete information on two nodes for one patient ;
I
I

<substancefdministration classCode="SBADM" moodCode="EVN">
<templateld root="2.16.840.1.113883.10.20.1.24"/>

<!—— CCD Medication activity template —->
<templateld root="1.3.6.1.4.1.19376.1.5.3.1.4.7"/>
<!—— IHE Medications Template-->

<id root="ecdbd5b05-6cde-11db-9fel-0800200c7a26" />
<statusCode code="active"/>
<effectiveTime xsi:type="PIVL TS">
<period valuse="24" unit="h"/>
</effectiveTime>
<routeCode code="P0" codeSystem="2.16.840.1.113883.5.112"
codeSystemName="RouteOfAdministration"/>
<doseQuantity value="1"/>
<consumable>
<manufacturedProduct>
<templateld root="2.16.840.1.113883.10.20.1.53"/>
<1—— Product template -->
<manufacturedMaterial>
gcode code="370619" codeSystem="2.16.840.1.113883.6.88"
; codeSystemName="RX NORM"
displayName="Atenolel 25 MG Oral Tablet"l
<originalText>Atenolol 25 MG Oral Tablet</originalText>
</code>
<name>Tenormin</name>
</manufactureddaterial>
</manufacturedProduct:>
</consumable>
</substancehdministration:

11



Proposed Methodology: Semantic Standard Model-As-is To be

Proposed Idea
Existing Method

12

Data Transformation

.....................................

.....................................

.....................................

.....................................

.....................................

......................................

.....................................

Applying Constraint
Generate Analytics Model
‘ Conflict Identification
User Parameters :
: R RRmnnmmmmnmrmr :..‘...'...'...'...'..............‘... Data CIaSSifiCatiOn
..................................... : Size Splitter :
Size Sp|itter ........................................................
..................................... Data Facts
l A
Data Transformation v Constraint Modelling Dual Phase Resolution
Show Results
Dataprocessmg P —— Semantic Matching
-------------------------------------- constraints
..................................... UMILS Resolution
......... DataExtractlon User Constraints

......................................

! EX|st|ng Approach Limitations ! Solutlon for challenge 1
1 After the partition, documents are passed to data .

! transformation and analytics in broken parts and full picture is |
! not shown due to semantic loss

Q Creation and application of semantic standard model to find
1 compromised documents and the resolution of the documents.
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Solution 1a: Semantic Aware Standard Model

<ClinicalDocument>...CDA Header...

e Semantic Standard model is based on _<_§t<r/Ltht(li|£edBody><sect|on><text> ...Single Narrative Block

constraints, in which the output of a :‘S)Ez:g?zz;;m;’;ﬁz‘:gna:' Human Readable Part
decision is constrained by certain <supply>... </supply>
param eters. </substance:*‘iudministrati‘on><obser\;'ation‘>(:OmpIex Machine

< i >
externalObservation>... Processable Parts

</externalObservation></obW
</section><section><section>.....</section>
</section> </structuredBody>
</ClinicalDocument>

Line by Line Processing

—t Performance Constraints |—

Constraint in CDA Document

Block Processing User constraint table.

Constraints

Constraint name Type Nested
o _ + Non-Nested
Individual Constraints Clinical statements Conjunctive Yes
User Constraints - - | entryRelationship Individual Yes
Entry Individual No
Conjunctive Constraints | J ! Nested Section Individual Yes
Whole document Individual No
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As is and to be
Mention Published work in footer
Conjunctive Constraint explaination
The problem is modelled as a set of decision variables, and a set of constraints on those variables that a solution must satisfy.



Solution 1: Semantic Aware Model

Inside CDA Document

Table of Contents

Allergies, Adverse Reactions, Alerts
Hospital Course

Hospital Discharge Diagnosis
Hospital Discharge Medications
Plan of Care

Discharge Diet

Family history

Functional Status

History of Present Ilness

Hospital Discharge Physical
Hospital Discharge Studies Summary
Immunizations

Past Medical History

Procedures

Problems

Reason for Visit

Review of Systems

Social History

Vital Signs

- <component>
- <structuredBody >

<l--

B

>

- <component>
- <section>

<templateld root="2.16.840.1.113883.10.20.22.2.6.1" />
<|-- Alerts saction tamplate -

<code code="48765-2" codeSystem="2.16.840.1.113883.6.1" />
=title=Allergies, Adverse Reactions, Alerts</title>

- <text>
- <table border="1" width="100%">
+ <thead>
- <tbody>
- <tr>
<td>Penidillin</td>
- <td>
<content ID="reactionl">Hives</content>

<ftd>
<td>Active</td>

Y SN o i o Ny o

i Y W W U P s T % T © % W,

Allergies, Adverse Reactions, Alerts

Substance || Reaction || Status |
Penicillin ” Hives ” Active |
Aspirin ” Wheezing ” Active |
Codeine ” Mausea ” Active |

Hospital Course

The patient was admitted and started on Lovenox and nitroglycerin paste. The patient had serial cardiac enzymes and was ruled out for myocardial infarction. The patient underwent a dual isotope stress test. There was no evidence of reversible ischemia on the Cardiolite

scan. The patient has been ambulated. The patient had a Holter monitor placed but the report is not available at this time. The patient has remained hemodynamically stable. Will discharge.

Hospital Discharge Diagnosis

Unspecified chest pain

[
F =Y
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Solution 1: Semantic Aware Model

Individual Constraint
e Section
Section title

e Description and explanatory i
narrative i Jronts

<section>
<templateId root="2.16.840.1.113883.10.20.22.2.58" />
<code code="75310-3" displayName="Health Concerns Document’
codeSystem="2.16.840.1.113883.6.1" codeSystemName="LOINC" />
<title>Health Concerns Section</title>
<text>

. <entry>
e LOINC section code el Health status Observation -->
e Requirements for a text element

</entry>
<entry>
<!=-- Health Concern Act -->
</entry>
</section>
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Solution 1: Semantic Aware Model

—
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

S S

Conjunctive constraints ‘Conjunctive Constraints are nested

and contain subtypes as well as
‘multiple individual constraints which

e Key template metadata (e.g.,
template identifier, etc.)

e Description and explanatory narrative.

‘increases the complexity.
» Required CDA acts, participants and S,

vocabularies.

e Optional CDA acts, participants and
vocabularies.

Clinical

Statements

I
| | | I | |
Su_b s_tar?t:t_? Observations Encounter Procedure Act
Administration
.
.
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Clinical Statements Types
Observations Substance Administration Organizer Encounter Procedure Supply Act
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Solution 1b: Semantic Standard Model

17

__________ Partitioner

e

Record

split Reader

Algorithm

Input: Standardized Documents

~ -
-

Output: Conflicted Document

I
I
Output: documents{key, con flicteddocument}: Key Value pairs of conflicted I
documents from the blocks | F————-— N e - "
1 /* Find conflicted document in the upper part of the block and I Constraint Checker
I
|

added in key wvalue pair. key 1 is for upper documents to be
Constraint
Logic

Performance
Constraints

differentiated in later stages for processing ®/

——————ekdocunenioon flict e scon Blockibloc)

3 if upperdocumenteon flict == TRUE then Satisfiability Test €

4 upperdoc +— extract Document (block) ; Repository

5 documents.key— = 1; User‘

@ documents.value— > upperdoc; Constraints

r end

& /* Find conflicted document in the lower part of the block and S R O R
added in key value pair. key 2 is for lower documents to be
differentiated in later stages for processing *f

o lowerdocumenieon flicl «— seanBlock{block) :

10 if lowerdocumenteon flict == TRUE then O Conflict Identification of head of

11 lowerdoc + extract Document(bock) ; L.

12 | documents.key— > 2; the documents partitioned

. d‘f""“m‘m”’*'m““* S 0 Conflict Identification of tail of

e e T TN U CINEe e T CHe Mo e are procested as they are the documents partitioned'
complete (no semantic loss) according to userscenario defimed =*/; . .

16 middledocs — extract Documents(block) ; 0 Documents with no conflicts sent

tr for ¥ md; € middledocs do for processing and analytics

s | applyuserscenario(md;) ;

1 end -

-
Shujaat Hussain, Magbool Hussain, Muhammad Afzal, ...Sungyoung Lee, "Semantic Preservation of standardized healthcare documents in big data", International Journal of Medical Informatics 2019
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Slide 9 pictorial representation of conflicts
Increase size of the picture and text increase of box


Identification of Compromised Documents

* After applying Semantic aware standard model the output is conflicted
documents and the different markers identified are
e Number of constraints violated
e |Individual Constraints
* Conjunctive Constraints

 Based on the conflict markers, we need a resolution strategy to make the
document whole so that no conflicts remain.
e A Dual Phase resolution strategy was introduced.

18
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Solution 2: Dual-phase resolution strategy

Matching Same Conflict E
Document ==

Input: Conflicted Documents
Output: Conflict free Document

Input :UD = {ud;,uds,uds...,ud,}: Incomplete Upper Documents
LD = {ldy,ld»,lds ..., ld,}: Incomplete Lower Documents
Output: Complete CDA® documents
1 for ¥V ud; € UD do

OICICICICOIO,

PEOGO®

2 /* Conflicts are scanned from the upper document and if
conflicts are one or greater, we try to resolve */;
3 Con flictmarker; +— checkcon flict(ud;) ;
4 if Conflictmarker = 1 then
5 for ¥ ld; € LD do
6 /* Conflicts are scanned from the lower document and if
conflicts of upper and lower documents are same, we
append and validate XL =
Conflictmarker; < checkcon flict(ud;) ; -
if Conflictmarker; == Conflictmarker; then —

fulldoc < appendDocument(ud;, ld;) ; : : :
10 flag + validate Document( fulldoc) ; First Pass of Conflict resolving
11 7 . eate a .

pair of indexes of upper and lower documents for (0) The documents are matChed to the head and tall Of

duplicate checking which triggers second pass if any

o/ the documents.

12 N _ . O The documents are validated through the schema.
13 | Pair < Integer, Integer > Mapper Record + list.add(i, j); .
14 end 0 Some documents may not match or match with
end"“d two heads/tails which then requires second phase.
17 end
1= end

Shujaat Hussain, Magbool Hussain, Muhammad Afzal, ...Sungyoung Lee, "Semantic Preservation of standardized healthcare documents in big data", International Journal of Medical Informatics 2019
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Increase size of conflict numbers and numbers in circular form for better visibility
Increase Text of the box
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Orphan and Duplicate Matches

e First Phase
e The duplicate documents occur when two or more documents are conflicted with similar

markers i.e. same constraints.
e This results in some documents being orphan which means their other half matched with

someone else.

e Second Phase
e Semantic Concept type matching is used for resolving orphan and duplicate documents
e For Semantic Concept matching, Unified Medical Language System (UMLS) is used.
e The motivation for using UMLS is the large biomedical concepts from over 100 source
vocabularies.
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Solution 2: UMLS Querying Workflow-Example

nin

<component>
<section>
<templateld rooct=J2.16.840.1.113883.10.20.1.4p/>
<code code="10157-6" codeSystem="2.16.840.1.113883.6.1"/> oo 216.840.1.11388310.20142
<title>Family history</title> 2 16 840 1 113883 6 1 Unlfled .040.1.1130063.6.96"

<text>
<paragraph>Father (deceased)</paragraph>
<table border="1" width="100%">

dercode codesvM

6.840.1.113883.5.1" displayName="Mala"/z

Medical

<thead>
<tr> I </subject>
<th>Diagnosis</th> a nguage ‘“’—“:;I':Irr-]-il.miﬁu]uuul.h
<th>Age At Onset</th> <component>
</tr> System <cbservation clas (I TEE IR P
</thead> 4 I .16.840,1,113883,10,20.1.42°F
G » OF ORALN CRservacion template -->
426 ET0-5c09-11db-b0da- 0800200592667 />

e Family history (UMLS)

<td>Myocardial Infarction (cause of death)</td>

Family history

~2.16.040.1.113003.5.4%/>

mAD0D1020" />
n* code=t 222980067

<td>B7</ td>

</tr> 16.6840.1.113883.6.96" displayName="MI"/>

<tr> de="CAUS">

. Cobservatio @="EVN">

<td>HYpertenSl°n</‘td> <id r "HEHIH L anl-5ola=11db-b0de-08002000%aBR" />
<td>40</td> teode code=rASSERTION®

</tr>

</thody>
</table>

Contributions

0 A methodology for autonomous resolution of compromised document based on their conflicts and semantic
concepts based on the classified documents
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Solution 2: Dual-phase resolution strategy

Semantic
. ; Type
Input: Orphan and Duplicated Documents
Output: Conflict free Document N~
Input :UD = {ud;,uds, uds...,ud,}: Orphan and Duplicate Upper
Documents ' 3
LD = {ldy,lds,1d5...,ld, }:Orphan and Duplicate Lower Documents Unified Medical
Output: CD = {cda,, cdas, cday . . ., cday,} Complete CDA documents Ianguage
y for ¥ ud; € UD do
2 for ¥ ld; € LD do SyStem
3 /% Get medical concept of the last constraint of upper
document (conceptud;) and first constraint of lower document Extracte TStaljdaIrd
(conceptld;) */; Concepts erminology
4 conceptud; + getLastConstraint(ud;) ;
conceptld; + getFirstConstraint(ld,) ;
6 /* Get semantic type of concept of conceptud; and conceptld;
*/;
semtypeud; getSemant.icConst-ra.‘im(conceptudi) 3 2nd Pass Of Conflict resolution
semtypeld; < getSemanticConstraint(conceptld;) ;
/* Match Semantic types of lower and upper document : :
concepts, join them and validate for full CDA?Y document 0 UMLS repOSItory 1S used for Second phase Of
*/; 1
10 if semtypeud; == semtypeld; then FESOIUthn. . . .
1 fulldoc;  appendDocument(ud;, ld;) ; O It has a vocabulary of enriched concepts of biomedical
12 flag + validate Document( fulldoc;) ; terms
13 end .
- end‘*“d O The documents remaining compromised after phase 1
go through phase 2

-
Shujaat Hussain, Magbool Hussain, Muhammad Afzal, ...Sungyoung Lee, "Semantic Preservation of standardized healthcare documents in big data", International Journal of Medical Informatics 2019
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There are many repos but UMLS is comprehensive and cda complexity is tackled by it

Create workflow how to communicate UMLS visually
UMLS repository and medical terms are shown. Enriched concepts we resolved because of that
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Experimental Setup

O Experiment 1: Constraint Conflicts against Healthcare Documents
O Experiment 2: Dual Phase Resolution strategy

Experiment Setup and Big Data Framework

O Ubuntu 16.04
O HDFS (Hadoop and Spark)
O 6 Machine Cluster

O Unique 700 C-CDA documents*
O Overall Dataset: 87000 documents through bootstrapping and sampling
O Block Sizes: 32 MB, 64MB, 128 MB, 256 MB

* https://github.com/jmandel/sample ccdas



https://github.com/jmandel/sample_ccdas
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Solution 1: Individual Constraints

CDA Documents Compromised

270
250
230
210
190
170
150
130
110

a0

70

SR TR | T

-10

Results Discussion

e Overall the number of documents compromised got
higher with the dataset without any constraints

# of compromised documents

applied 0.5GB 1GB 2GB 4GB 8 GB
. . . . . . uBlock Size w32mb »64mb 128 mb =256 mb
e Higher level individual constraints resulted in more
conflicted documents. Higher value is bad which means more conflicts and compromised documents
Sections Compromised
260
2240
Individual Constraints % :ﬂ
L]
Block Whole Documents Sections ; m
Size Q140
'E 120
.5 GB 1GB 2GB 4 GB 8 GB S5GB  1GB 2 GB 4 GB 8 GB o 1$
£ o0
32mb 16 33 67 134 269 16 28 57 116 242 g| I I
© 23 | | - i
64 mb 8 16 33 67 134 9 15 30 60 122 = 0.5 GB 1GB »GB 4GB 8GB
128 mb 4 8 16 33 67 5 8 15 31 61 =Block Size =32mb =w64mb =128 mb =256 mb
256 mb 2 4 8 16 33 3 5 9 17 33




Solution 1: Conjunctive constraints

Entryrelationships Compromised
105

DO PR |I_.||_.|_L

0.5 GB 1GB 2GB 4GB 8 GB
uBlock Size »32mb =64 mb 128 mb =256 mb

Results Discussion

e Clinical Statements (CS) is a superset of
Entryrelationships (ER).

e (CSisthe most complex constraint and it has
been compromised the most

e ERis anindividual constraint but present

# of compromised entryRelationships

inside CS constraints Higher value is bad which means more conflicts and compromised documents

Clinical Statements Compromised

300
275
250
225
200
175
150
100
75
50
25 ._.-h _b-b

Conjunctive Constraints

Block Clinical Statements EntryRelationships
Size

S5GB 1GB 2GB 4GB 8GB 5GB 1GB 2GB 4GB 8GB

32mb 22 36 63 141 310 10 13 22 50 99
64mb 12 18 35 72 155 5 6 13 25 51
128 mb 6 10 18 39 78 3 3 6 15 26 0
0.5 GB 1GB 2GB 4GB 8GB
256 mb 2 3 9 20 39 0 0 3 6 14

# of compromised clinical statements
b

mBlock Size m32mb w64 mb =128 mb =256 mb
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Results And Evaluation: Solution 2 pual Phase resolution

Conflicted Documents in Phase 1

Experimental Details

] ] Resolution 1st Pass 32 MB Block
e Two phases of conflict resolution

 Matching documents
* UMLS Querying

Upper part Lower part Upper part Lower part

Doc. 1 Doc. 18 Doc. 18 Doc. 24
Doc. 2 Doc. 11 Doc. 19 Doc. 13
Doc. 3 Doc. 34 Doc. 20 Doc. 21
Doc. 4 Doc. 28 Doc. 21 Doc. 34
Doc. 5 Daoc. 23 Doc. 22 Doc. 21
Doc. 6 Doc. 4 Doc. 23 Doc. 14
Doc. 7 Doc. 20 Doc. 24 Doc. 33
RESUltS DiSCUSSiOﬂ Doc. 8 Doc. 19 Doc. 25 Doc. 16
Doc. 9 Doc. 29 Doc. 26 Doc. 6

Doc. 10 Doc. 1 Doc. 27 Doc. 25
Doc. 11 Doc. 26 Doc. 28 Doc. 17

e The conflicted documents are matched

depending on the number of conflicts Doc. 12 Doc. 30 Doc. 29 Doc. 32
identified. Doc. 13 Doc. 21 Doc. 30 Doc. 22
: Doc. 14 Doc. 8 Doc. 31 Doc. 34

e The table shown are the conflict for the 1GB o c o o

Doc. 15 Doc. 31 Doc. 33 Doc. 27
dataset. Doc. 17 Doc. 3 Doc. 34 Doc. 9
Doc. 16 Doc. 5

Shujaat Hussain, Magbool Hussain, Muhammad Afzal, ...Sungyoung Lee, "Semantic Preservation of standardized healthcare documents in big data", International Journal of Medical Informatics 2019



Results And Evaluation: Solution 2 pual Phase resolution

Experimental Details

Two phases of conflict resolution
e Matching documents
e UMLS Querying

Second pass of resolution.

Orphan and duplicate documents in
32 MB block

Results Discussion

The orphan and duplicated documents are
matched through semantic type

All the document conflicts were resolved
during the second phase of the resolution.

Document Document type
Upper Doc. 3 Duplicate
Upper Doc. 20 Duplicate
Upper Doc. 21 Duplicate
Upper Doc. 22 Duplicate
Upper Doc. 31 Duplicate
Upper Doc. 13 Duplicate
Lower Doc. 2 Orphan
Lower Doc. 7 Orphan
Lower Doc. 10 Orphan
Lower Doc. 12 Orphan
Lower Doc. 15 Orphan
Lower Doc. 21 Duplicate
Lower Doc. 34 Duplicate

Number of conflicts
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Conflicts against constraints
600

500 -~

\\

400

300 \

200 \-

100

° — e —

Documep, Section ~ Entry E"'WRe'ﬂﬁnnsmp
—2=05GB —-+»-1GB -+-2GB 4GB —+—8GB

The constraints against size is
shown accumulating all the blocks




Contributions and Uniqueness

The compromised documents were successfully identified through semantic

aware standard model

U Compromised Healthcare documents processed through Big Data Frameworks

were identified

Dual-phase resolution are applied to compromised documents

28

* Potential Applications
e Document Interoperability
e Predictive Analytics
* Decision Support Systems

O The healthcare documents in the dataset are semantically preserved for meaningful

extraction though conflict resolution technique.




29
Conclusion and Future Work

[

Identifying compromised documents based on constraint model

» |dentifying constraints based on schema standard and user scenario as well as performance.

= (Classifying documents into three categories conflicts

!

Conflict Resolution of the documents compromised

= All the documents were semantically preserved and the meaningful data can be extracted from them to better decision

making.

—
e Future Research

e Infuture, we will focus on performance, as the first goal was semantic preservance in this study.



Publications

e SCI/ SCIE Journals (8)
e First Author- Two Published
e Co-Author- Six Published

Local Journal (2)
e Co-Author-Two Published

International Conferences (9)
e First Author — Five Publications
e Co-Author- Nine Publications

Local Conferences (3)
e First Author — Three Publications

Domestic Patents (3)
e 2 Registered
e 1 Applied
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THANK YOU!

Any questions or comments?

33



®)

Conjunctive Constraints

e Clinical Statements

e Key template metadata (e.g., template
identifier, etc.)

e Description and explanatory narrative.

* Required CDA acts, participants and
vocabularies.

e Optional CDA acts, participants and
vocabularies.

Clinical

Statements

|
l | | | | |
Su.bsttancg Observations Encounter Procedure Act
Administration
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