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Abstract

This paper shows the implementation of a dynamic system that can search
existing records in a database relevant to the given record. This prototype
is applied to the medical field, specifically a medical record database. The
system is XML-based and uses XQuery as its underlying search engine core.
To fully utilize XQuery, we use eXist, a Java-based, open source, native
XML database. Existing methods such as data mining, Keyword in Context
(KWiC), etc. are powerful tools and are available to most of the people.
The paper proposes to use these tools and create a dynamic system that
delivers related results according to the given data so that it can be used
in different fields. The design of this program allows it to be configured for
other uses, like searching relevant police records. For now, it would focus

on the health record domain.
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1 Introduction

In this age, technology has advanced further than what we normally
expected. The appearance of databases has proved to make organizing data
better and easier. Since the advent of computer systems, documents that
were formerly filed and kept away in file cabinets have been encoded on
databases, which allow access from anywhere thanks to the Internet.

Almost everyone is in touch with this acquired technology, including hos-
pitals. Medical records of patients have been stored away in the world of
bits and bytes (while keeping a hardcopy of it for backup). In case doctors
and nurses need to look at the file of a previous patient, they could view it
with a click of a button. Searching for specific cases has been less cumber-
some. Converting medical record formats to another can simply be done,
thus exchanging information can be less complicated.

Search Engines today are mostly applied in searching websites given a
keyword, why not change the scope to a certain domain to acquire relevant
results in that domain? Why not deploy a system for that sole domain to
act as a search engine? For example, given a medical record, why not let
the system search for relevant records in the past for easy cross referencing
of assessments and plans done instead of accessing record by record and see

if its relevant for your case?



The thesis aims to further improve the lives of medical practitioners with
the use of context targeted search engine. Imagine a ”Baryo” or ”village”
scenario, which are very common in the Philippines, where access to modern
day technology and medicine is very limited. Doctors in the baryo can
use the proposed system to improve diagnosis and plan a more appropriate
treatment for his/her patients. Here the dynamic system is used in a medical
record scenario where given a medical record to the system, it searches its
database or databases outside the domain to acquire relevant medical records
to act as a second opinion for the doctor.

Given a sample record (i.e. symptoms, age, gender, observations, etc.)
the system can search and output related medical cases for the medical
practitioners to compare. The proposed system can also output various
statistical data related to the case (i.e. mortality rate, survival rate, most
common diseases).

The proposed approach requires four parts.

1. System Format and Domain

2. Context Filtering/Classification of Data

3. Search Engine with Ranking of Results

4. Summary of the Results



These parts will further be discussed and elaborated in the methodology
section.

In summary, the thesis makes at least two contributions
1. Creates a system for improving diagnosis and treatment of ill people.

2. Proposes a dynamic system for searching related results given an input
data and return appropriate and accurate results that can be applied

to any record domain (e.g. medical, police).

2 Background Information

The thesis deals with creating a dynamic system for data classification
with an ability to deliver appropriate results. With a few configurations,
the system can be used in other fields.(i.e. delivering appropriate website
advertisements, delivering relevant police records)

The desired system has four parts:

1. Format Parsing where it generates all the configuration the system

needs for the domain

2. Content/Data classification and filtering where the system acquires

keywords to be used for searching



3. Search engine where the program searches and ranks appropriate re-

sults based from the keywords.

4. Delivery where the program outputs the results by rank, includes an

easy view of a record and a summary of the results.

The proposed system uses an XML based seach engine for various rea-
sons. First, XML formats are dynamic and are widely used standard for
data representation and exchange. It is also well structured, heirarchical,
partly ordered and pervasively cross-linked. To query XML, XQuery is put
into play. XQuery has a structured query[6] where it can practically have
full control of the MVC framework which is the main reason why the system
is capable of being dynamic.

The system also uses the S.0.A.P.(Story, Observation, Assessment, and
Plan) format of medical records. This format is commonly used in various
hospitals. Variations of this format can also be seen, however it is similar

as S.O0.A.P.

3 Literature Review

This section outlines different technologies and methods used for the

project. It also includes existing or similar systems.



3.1 Data/Content Classification and Filtering
3.1.1 SOAP Format

Hospitals, clinics and other medical facilities apply a standard for writ-
ing a patient’s medical record. It is represented by the acronym SOAPI[1],
which stands for Story or Subjective, Observation or Objective, Assessment
and Plan. The Story part contains the patient point-of-view of his health,
what symptoms he felt, when did these start and how long has these been
bothering him. The Objective part holds the person in charge’s (a nurse
or a doctor) observation of the patient. This includes the weight and the
bodily appearance of the patient. The diagnosis formulated from both the
subjective and objective part is written under Assessment and the solutions
to be provided are stated in Plan. Having this format allows easier search
since querying can be done on a specific field.

For records to be more credible, a Final Pathological Diagnosis must be
included. This ensures that there was no misdiagnosis or the misdiagnosis

has been resolved.

3.1.2 KWiC

KWiC is an acronym for Key Word in Context and is the most com-

monly used for concordance lines. A concordance is an alphabetical list of



the principal words used in a book or body of work, with their immediate
contexts. The algorithm was first coined by Hans Peter Luhn. The KWiC
index system accepts an ordered set of lines, each line is an ordered set of
words, and each word is an ordered set of characters. This is also known as
permuted index.

It is used for extraction of keywords within the context and attempts
to find the segments that maximize the number of, in this case, medical

terms.[8]

3.1.3 Synonymy and UMLS

Stands for Unified Medical Language System is a metathesaurus which
distributes key terminology, terms and resources to develop and improve
medical related systems. Created by the National Library of Medicine
(NLM) to help develop and improve synonymy and undestanding of terms
in various computer systems. The UMLS standardizes converts terms into
codes and serials so that machines can easily differentiate and categorize
medical information. It contains vast biomedical information which can be
categorized into multiple subtrees or subset. These subsets are submitted by
known and highly acknowledged medical organizations. By default, UMLS

knowledge sources are multi-purpose, meaning that it is not optimized for



specific applications. It can be applied to a wide variety of systems with
different functions concerning records, medical processes, and public health
data. UMLS’ subsets can be cuztomized for the optimization of specific pro-
grams. There are three UMLS Knowledge Sources, namely: the Metathe-

saurus, Semantic Network, and Specialist Lexicon.

Metathesaurus

The UMLS metathesaurus is a large database containing information
about various health and medical concepts. The metathesaurus is built from
various thesauri, code sets, terms about medicine which are referred to as
”source vocabularies” organized into concepts and meanings. These source
vocabularies are all available in the metathesaurus. The source vocabularies
are recognized as U.S standards for health transactions in accordance to
Health Insurance Portability and Accountability Act (HIPAA) or as target
to U.S. government-wide clinical standards selected by the Consolidated

Health Informatics eGov initiative.

Semantic Network
The semantic network categorizes all terms and concepts within the
Metathesaurus. It distinguishes relationships among these terms. The se-

mantic network also provides semantic types which may be assigned to con-



cepts which defines it relationship among other concepts. All concepts and
terms in the metathesaurus is assigned into at least one semantic type. These

types are defined as textual and heirarchical.

Specialist Lexicon

The specialist lexicon is intended as a general english lexicon. The spe-
cialist lexicon analyzes terms syntactically, morphologically, and orthograph-
ically, which are needed by SPECTALIST Language Processing System. The
Specialist Lexicon allows variability in the language. It can handle terms

with differrent prefixes and suffixes. It also allows multi-word terms.

How It Works

Each term in the UMLS are considered atoms (AUI). These atom can
be part of different subsets of the UMLS. All the AUlIs are linked to a single
string identifier (SUI) which represents the same occurence of the string.
All the strings are then linked to a term identifier (LUI) which are lexical
variants of the string. The LUIs are linked to concept identifiers (CUI)
which holds the meaning of the terms.

All of these identifiers are important in the metathesaurus in generating
and customizing purposes. One example is using CUIs to search for all

known terms for a specific concept.
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CUI {Concepts)

AUI[Atoms) SUI({Strings) | LUI{Terms)
Atrial Fibrillation 50016668 LOOD4238
Atrial Fibriallations S0016669 (Synonyms)
Awuricular Fibrillation S0016899 Lo004327
Auvricular Fibrillations S0016900 (Synonyms)

CO004238

Figure 1: The relationship of UMLS identifiers

How to Use UMLS

In order to setup an environment and access the UMLS Knowledge

Source Server, the following must be completed.

1. Obtaining a Simple Object Access Protocol (SOAP) 1.2 Compatible

Engine (i.e Apache Axis 1.4).

2. Obtain the Authentication Web Services Description Language (WSDL)

for the CAS Authentication web service and WSDL for the UMLSKS

web service.

3. Generate Client stubs for the clients.

4. Develop and compile your application code and generated stubs.

5. Run the application.

Access to the UMLS such as searching CUIs are done through calls defined

in the WSDL.
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PROS of Using UMLS

By using the UMLS, applications can generalize biomedical terms and
concepts. Systems can distinguish terminologies and define synonymous
inputs given by the users generating more efficient and accurate results.
The UMLS can also be customized and optimized for specific applications,
i.e. using of certain subsets and subtrees. UMLS also has multi-language

support which can be very helpful in different countries.

CONS of Using UMLS

Accessing and searching the large UMLS database might take some time,
thus it might slow down systems. Ambiguos terms can also be found in the
metathesaurus, i.e. the term ”cold” which might refer to the common cold,
the temperature cold, or Chronic Obstructive Lung Disease, which might

confuse the system.

3.2 Search Engine and Format Parser

3.2.1 XML Based Search Engine

XML, which stands for Extensible Markup Language, is a set of rules for
encoding documents electronically. It is a textual data format and strongly

emphasizes simplicty, generality and usability. Because of its ability to rep-
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resent a mix of structure and unstructured datal[7], it became widely used
as a standard for data representation and exchange. It is also used for the
representation of arbitrary data structures. XML is famous for its represen-

tation of data that can be used across various system.

3.2.2 eXist

eXist[4] is a Java-based, open-source native XML database with XQuery
as its core. XQuery is typically used to query XML. eXist also contains
Apache-Lucene, a framework for search engine applications. It also has a
score of 99% on the XQuery Testing Score (XQTS), which ensures a higher
hit rate of keywords. eXist also gives flexibility since a user can create
his own index for collection of files which gives an advantage for searching.
Using XQuery with an MVC framework, it gives full control of the model,
which is an XML stored in eXist, the view, which is a xql file that contains

XHTML, and the controller which is also in an XQuery language.

3.2.3 Apache Lucene

Apache Lucene is a high-performance, full-featured text search engine
library written entirely in Java [2]. It is a technology suitable for nearly

any application that requires full-text search, especially cross-platform. It

13



also provides a module for indexing of XML data with analyzers that knows
what are the delimiters of keywords. With this module, scoring is also made
available that made it easy for ranking of results.

Lucene has the following features:

e ranked searching — best results returned first

e many powerful query types: phrase queries, wildcard queries, proxim-

ity queries, range queries and more

e fielded searching (e.g., title, author, contents)

e date-range searching

e sorting by any field

e multiple-index searching with merged results

e allows simultaneous update and searching

3.3 Delivery

3.3.1 AJAX

AJAX is shorthand for Asynchronous Javascript and XML. It is not
a new technology per se, but rather a combination of technologies that

can be used together to build a more powerful web application[10]. By
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combining these technologies, a web application could imitate the richness
and responsiveness of a desktop application.

AJAX uses the following technologies:

XHTML and CSS for the interface.

Document Object Model (DOM) for dynamic display and interaction.

XML and XSLT for data manipulation.

xmlHttpRequest for asynchronous data retrieval.

Javascript as the glue that connects everything together.

In contrast to the classic web application model, which lets the user wait
for a certain amout of time while the server does its processing, the AJAX
model allows asynchronous user interaction with the application[9] (see fig-
ure 2). Using an AJAX engine as a mediator between the user and the
server, it provides the user with the needed data from the server without
refreshing the page. So whenever there is no need to contact the server, the
AJAX engine provides the needed changes for the front end, thus saving
waiting time for the user. Most modern browsers support AJAX because
the said technology does not need any other plugin or special software to

run aside from those stated above [5]. What makes this approach easy to
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Ajax Engine
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time:

Figure 2: The asynchronous pattern of an AJAX application

use is that most developers are already familiar with or perhaps skilled with
the technologies making up AJAX. Because of its growing popularity, most
companies have created AJAX frameworks. Examples of these frameworks
are Google Web Toolkit (GWT) and Yahoo! User Interface (YUI), which is

used for this project.

3.3.2 The Yahoo! User Interface Library

Being one of the major supporters of AJAX, Yahoo! has created their

own AJAX framework. The YUI Library[3] , a collaboration between front-
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end developers around the world, is a set of utilities and controls written with
JavaScript and CSS for interactive web applications. It uses techniques such
as DOM scripting, DHTML and AJAX. This AJAX framework is proven,
scalable, fast and robust.

Some helpful YUI components are the Connection Manager, Layout

Manager, TabbedView Layout and Animation.

4 Statement of the Problem

The project aims to tackle about classifying data using its context and
apply it in a search engine framework. The system deals on how to deliver
accurate and relevant list of medical records given an input medical record.
The relevancy is based on the keywords extracted from the input record.
The system must also summarizes the result and outputs various statistical
data that can be used to help plan a more effective treatment. Using XQuery
in eXist, the project aims to grab its advantages for handling dynamic data
to create a dynamic search engine capable of being deployed based on its
domain preferences/context. Advantages pertaining to the flexibility of the
data storage(XML) and the languange (XQuery). Dynamic in the essense
of deployment of the system in any context where in this thesis, the medical

record domain. This study also aims to open the concept of search engines
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to other fields aside from websites where the system can handle its domain.

The main target or audience of the project depends on the use of the
system since the proposed method is supposed to be dynamic. However, this
study focuses more on people who needs medical diagnosis, specially those
who lacks access to modern medicine. The system can give them a second

opinion on their diagnosis and plan a better treatment.

5 Methodology

t Format

Search

Controller

=

Front End

Retrive Results
_ -
Figure 3: The MVC Framework of MedEx.

MedEx uses a Model-View-Controller architecture to be able to han-

dle its AJAX capability and be more dynamic. Once the user interacts

18



with the interface (front end), it triggers the associated Javascript file to
send a request to the controller, which forwards or redirects the requests to
the appropriate handler. This uses eXist’s module for URL rewriting and
redirection: XQueryURLRewrite. Whenever a search is requested, the con-
troller forwards this to the search engine, wherein the keywords are parsed
and passed on to the eXist database. The database then passes the results
to the HT'TPsession for immediate storage. Once the search action finishes,
the Javascript file communicates again with the controller to retrieve the
data from the session, which is then passed back to the Javascript file which
then changes the interface by populating a data table with the results.

Most of the system’s code is in XQuery with XHTML and XML tags
as its output. The view, model and controller are coded in the XQuery
language with the help of eXist modules (recall XQueryURLrewrite) which
made the system more dynamic and powerful. Part of the view is coded with
Javascript for AJAX functionalities. The main advantage of using XQuery
for the controller is that it gains full control of the system given that only
XQuery is used from its front-end to the server portion, thus making the
whole power of the language available for URL rewriting, an essential tool
for passing requests to a given URL.

The proposed method suggests four parts.

19



Format Parsing

Content/Data Classification and Filtering

Search Engine

Delivery

The whole system is coded with XQuery with XHTML and XML tags
as its output. Javascript also played a role in the display for its AJAX
capability. The system is design based on the MVC framework (Model-
View-Controller). From the model to the controller, all are coded in XQuery
language with the help of eXist which made the system more dynamic and
powerful, in the sense that XQuery gains full control of the system since
only XQuery is used from its front-end to the server portion. eXist also

introduces some advantages including URLrewriting, Indexing and Scoring.

5.1 Format Parser

The program will accept an XML format file stored in the database.
However, the contents of the file input may vary since the desired system
must be dynamic. In this implementation, the SOAP format of medical
records will be taken as input. Parts of the system need to access the

format file in for it to function according to its configuration. This is used
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in the generation of input sections for the XHTML and parameter passing
for the query generator.

The program parses the format file in order to generate input sections
in the XHTML file. Given its record structure, the data in the format
file contains configurations that the user wish to implement. Text Fields,
Text Areas and even radio buttons are automatically created in the page
depending on the format. The paramater passing for the query generator
also depends on the format since it requires the names of the input sections
to access its value.

The sections of the format file contains "name”, "display”, ”value”,
"type”, "reqd”, ”single”, "input” and "summary”. The tag "name” is for
the name of the field (string value). The tag "display” tells the system
to display it in the table result when the search execute (boolean value).
The tag "value” which tells the system what boost value the text input
have for the lucene indexing (float value). The tag ”type” which tells the
system what data type it is for the purpose of the range indexing (”int”,
"string”, ”boolean”, "float”, etc). The tag "reqd” which tells the system
to check if that input field have a value in it, if not, it will require the
user to put a value into it (boolean value). The tag ”single” tells the

system if the field have multiple values or not (boolean value). In this
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application, SOAP fields are multiple values since there are multiple symp-
toms, observations, assessment and plans. This is for the display of mul-
tiple values in the result table to separate values found in multiple tags
(e.g. jplansiiplan;1j/plan;jplan;2ij/planj/plans;). The tag ”input” con-
tains tags such as "tag’, ”size” and "element”. The tag "tag” tells the
system the input type for the said field ("none”, "text”, ”text area”, "radio
box”). The tag "size” is for the tags "text” and ”text area” of the "tag”
element. This tag contains the element "row” and ”column” which contains
the values that pertains the length of the text field. The tag ”element” of the
input element contains the values for the radio buttons. The last format tag
is the ”summary” which contains configurations for the system which input
fields in the results are to be summarized by the system. The ”summary”
tag contains elements ”summarize”, ”level”, and "reference”. The element
“summarize” is just a boolean value that tells the system if the field is to
be summarized. The element ”level” has a value either 1 or 2. If its value
is one, it means that the field will be summarized from the whole set of
results. Level 2 means that it will be summarized from the level 1 results
it’s referenced to. And lastly the "reference” element may have multiple

values pertaining to the fields its referenced to (string value).

To restrict the query to a certain collection in the database, there is also
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a root address added to the format file. This ensures that all queries done
are from that collection to avoid any other collections similar to it to be in

conflict. This is also to ensure that only one collection be used.

5.2 Content/Data Classification and Filtering

From the input sections, when the user submits the data for searching,
the values from the input sections are passed as a parameter for the controller
to process. It will be passed to the engine where parsing of parameters are
done. In the engine, stopwords are stored. Stopwords are the words that are
excluded from the keywords to be passed in the search engine. Examples of
these words are articles which are "the”, ”to”, an”. From here the filter
now counts the number of appearance of a word or phrase then stores all
distinct words and phrases in a sequence to be passed to the search engine.

The concept done here is compared to a puzzle where its divided into
puzzle pieces. In this implementation, the puzzle piece is a keyword ex-

tracted from the input file. The more puzzle piece found in the document,

the more relevant the result files are.
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5.3 Search Engine

The Content/Data Classification and Filtering is in a pipeline together
with the Search Engine to make the data passing more easy. The engine
will then access the sequence produced by the content classifier. Given these
keywords or phrases, the search engine will generate a query based on the
content. The query generator is based from the query of the module Lucene
in Exist. This query from Lucene can store series of keywords and have
the capability to make the query strict and ordered. Strict query ensures
that all the keywords are found in the results. Ordered query ensures that
keywords in the results are in the same order with the input file. This
queries are combined in a function to have an easy configuration between
3 kinds of queries. These queries are strict-ordered, strict-unordered and
Unstrict. This will then output results related to the input with appropriate
ranking. Rankings are done through the ft:score function of the Lucene
module. These results are records in the form of XML sequences where it is
arranged according to the most relevant record. The engine will now store
these results in the HTTP session to be accessed by the another function
for display in the XHTML page.

In the proposed search engine, eXist, an open - source native XML

database will be used. A good thing about eXist is that it can already
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rank the results with the help of the Apache Lucene. Using its index config-
uration, the system can be configured to boost the scores of medical records
using a built-in function boost (this has to be manually done though). Proper
configuration of the index of all the collections has a huge influence on the

results.

5.4 Delivery

During the loading of the page, the system will output an XHTML for-
mat stored in an XQL file as the main page of the system. This page contains
all the necessary controls for the user where with the help of AJAX, the page
only reloads at the start of the system. All other actions are incorporated
with AJAX. Some tabs of the page are "Home”, ”Record Management”,
”Search”, ”Results”, and "Help”.

The tab ”Record Management is for members and admin accounts only.
Its sole use if for "add”, ”edit”, and ”delete” records in the database. The
admin account have an additional task which is to approve or disapprove
pending records which are added, edited and deleted. This ensures that only
the admin is able to modify the data in the database. For security issues,
the admin filters the pending records to ensure that they are credible before

approving them.
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The tab ”Search” is where the form for the search is located. It also
contains the search options ”Strict” and ”Ordered”. This is where the user
fills up the form for searching. The user have an option of Filling up the
form or Importing a text file that contains the records. Import from text file
have a certain format to follow to ensure proper importing of data. Once the
search button is clicked, all the data in the form are passed to the controller
via parameter.

The tab ”"Results” is where the results from the search are stored. This
is stored in a table with helpful functions like paging of results, column
sorting, column rearrangement and configuration for the number of results
displayed. All results are arranged at default through their rank number.
All the results are loaded at one time in the browser so that the page won’t
reload anymore if the user is browsing other pages of the results. You could
click a row which is a medical record and a tab will slide from the left
displaying the whole record of the clicked row. This gives the user easy
access to the data stored in the record. Another tab from the right slides in
the window that displays the summary of the whole results.

This contains the appropriate results and has the calculated statistical
data. The delivery or the front end is coded with XHTML that is stored in

an XQuery function. Underlying scripts for the AJAX framework is done
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with the help of YUI, additional CSS and Javascript, and XQuery.

Home | Search m Apout &

S
; <<fist <prev 1[2][3]4][5] next> lastos

RANK & id case_number  senice diagnoses pathological diagnoses  course plan outcome  SCORE

[complaint: right lower quadrant pain
history: 1 day PTC patient noted periumbilical
jpain gradually shiting to the right lower
quadiant. This was associated with anorexia ad
orniting

[physical_examination: (+) guarding on all
lquadiants (+) direct tendemess on right lower
quadtant (+) direct and rebound tendermess on

Ruptured
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acute
9 6057 3309383 681 appendicitis, | final recovered | 007215677

gangrenous
acute |

Figure 4: Screenshot of the results page.

6 Results

The results of the study shown in appendix A are the given scores of
relevancy and are ordered from the highest. Scores are computed by nodes
in the given data. Each node may have a score between 0.0 to 1.0 based on
its context from its node and its descendants. If matches are found in its
descendants, all scores of the nodes are sum up to arrive at the final score.
Based on the results, the more relevant keywords extracted from the input
and matched to the database records, the more relevant it is. Since more

keywords and phrases are found in a document, its context is near from the
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input, meaning more relevant. And also based from the results, the more
data there are in the database, it is to assume that the most relevant data
in the results is accurately relevant to the input data. Here we can say that
if more accurate data is to be stored in the database, the results are more

accurately relevant.

6.1 Speed

To determine how much time it takes for querying, a Mozilla Firefox add-
on called Firebug was used. Firebug allows one to edit, debug and monitor
CSS, HTML and Javascript live in any webpage. Its console can display the
amount of time it takes to complete a request using its JavaScript profiler.
With Firebug, we were able to see the difference between using Lucene and
Range together and Lucene alone for querying. The tests were done on
single field queries and all field (11 fields) queries per 1000 records. Starting
from 1000 records, the database was continously increased by increments
of 1000. Seen on the graph the the searching time slightly increases as the
number of records was increased up to 22,697.

Using Lucene Indexing, the query speed averages to 2.0 seconds for the
whole 22,697 records, which is considerably faster than using Lucene and

Range Indexing which is 2.0-3.0 seconds. There was an option of using
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Figure 5: Searching time on single field.
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Figure 6: Searching time on all eleven fields.

NGRAM for the query but set aside in preference for Lucene.
As seen from the average speed table, results speed are determined by

how much results are queried. If all records are queried as shown in the figure

29



Ave. time

msec

2500

2000 v

1500 //
1000 /
500

B R e L - LIPS A
R R P e )
SR PC U

Ave. time

£ H QQD A

& o 5

& 5

ST A Recordsfound

Figure 7: Average of the results.

5 and figure 6, We can see that the speed is in a linear form ranging from
70-100 milliseconds per 1000 records. If the results return only a portion of
the total records store, as shown in figure 7, we can see that the speed is
proportional to the amount of results. If the search only found few results,
the time amount the query to finish is very small. This results say that the
more accurate your search is, less results are found. If less results are found,

the search is faster.

6.2 Relevancy

A relevancy evaluation measures how reliably the best result ranks at
the very top of the search results. Think of this as a simple question, simple

answer test. How well does the search engine do when people submit the

30



clearest search queries? The best results should appear at the top of the
list.

For the relevancy of records, random records were removed from the
database then searched. Resulting records were then checked for their rel-
evancy from the removed record. Resulting records were proven similar or
related to the removed record. In the said application which is the medical
record domain, results found using the input file contains similar cases. In
the top records, it showed that most of the records have the same diagnoses
as the input record.

Relevancy of the system can be further improved if more records are

placed in the database since the system can reference more records.

7 Conclusion

Based from the results, the following conclusions are generated:

1. The dynamic feature of the system was made successfully with the
help of XQuery using a format file to generate input sections and to

pass format parameters.

2. The more relevant keywords and phrases extracted from the input, the

results are more accurately relevant as shown in the results.
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7.1

The more records are stored in the database, the more accurate the

results since more data will support the relevancy of the results.

Using the summary reports of each search, we can assume that the
highest percentage of the same assessment is said to be the most rele-

vant data to be crossed referenced.

It is indeed helpful by using the system as a supporting structure for

search engines across other domains.

Contributions of the Study

. Using XQuery as a the programming language greatly helps in devel-

oping dynamic systems since XML data is flexible and XQuery scripts
can be embedded in XHTML pages to create sections that are based

on a domain format.

. Using eXist as the database is indeed helpful since data are stored in

XML files that are either structured or unstructured. With the Apache
Lucene, it greatly improved the performance of searching. User defined
indexes also improved the performance of searching and with the help
of boosting, it improves the relevancy since indexes with boost pertains

to nodes that contains the most relevant parts.
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3. The study reintroduced search engine ideas as a major tool for search-
ing in other domains aside from websites. With this dynamic system,
it may be a base structure of search engines in other domains aside

from Medical Records.

4. Keywords in Context as implemented still contributes a large portion

in the relevancy of the data.

7.2 Future Research

The researchers recommend the following for further study.

1. Using more algorithms to extract accurate keywords in the input data.
Some of the records in the that are not in the top relevant results
may be more relevant, but since it’s keywords are not found maybe
because keywords found in these data are only related to the keywords

extracted from the input.

2. Structuring and arranging of extracted keywords may help in deter-
mining its relevancy. Some context models are not based from its

keywords but in its structure.

3. Using UMLS feature of serial coding may help in eliminating syn-

onymity which helps in the 1st recommendation.
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4. Integration with Open MRS since Open MRS is possible to export to
an XML file. This can now be imported to the system to act as the

primary source of records.

5. Have an installer for those who wish to use the system for developing
programs and be deployed to a domain they want (e.g. school records,

police records, forms)

6. Field Search Constraint instead of Whole Text Searching where instead
of searching from the whole document. The search will be limited to

the section where the keywords are expected to appear.

7. Index Creator where it is attached to the installer so that the user will

not anymore make an index file for his records and files.
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Figure 15: eXist db format collection.
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Figure 16: eXist db records collection.
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Figure 17: eXist db users collection.
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Figure 19: eXist db records index collection.
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Figure 20: eXist db users index collection.
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eXist-db is an open seurce database management system built using XML technology. It stores XWIL data according to the XL
data model and features efiicient, index-based XQuery processing.

a Download

eXist-db supports many {web) technology standards making it an excellent platform for developing web based applications:

 XQuery 1.0/ XPath 2.0 / XSLT 1.0 (using Apache Xalan) or XSLT 2.0 {optional with Saxon)
o HTTP interfaces: REST, WebDAV. SOAP. XMLRPC. Atom Publishing Protocol

XML database specific: XMLDB, XUpdate, XQuery update extensions (to be aligned with the new XQuery Update Facility
1.0)

The 1.4 version adds a new full text index based on Apache Lucene, a lightweight URL rewriting and MVC framework as well as
support for XProc. Most important, the ¥Query engine has seen a major redesign, resulting in improved performance

eXist-db is highly compliant with the XQuery standard (current XQTS score is 9.4%). The query engine is extensible and features

Figure 21: eXist home page.
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