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ABSTRACT

In real world, emergency always happen and it always needed an immediate
action to solve it as patient’s treatment duration is very crucial. Besides, there is no
expert system to decide which doctor has to handle which emergency case based on
expertise and resource allocation. In this project, “Expert Decision Support System” is
to come out with the fast decision as it will be implemented to an emergency
department and it needs a quick decision. The objective of this project is to design and
develop an expert decision support system that able to decide which doctor to be
assigned to which case based on type of emergency, prioritize which case should handle
first based on stage of emergency. In this project, the proposed method that will be
implemented is Case-Based Reasoning (CBR) technique in doctor selection process. By
the end of this project, this system will be implemented in emergency department in
order to come out with a support decision for doctor selection in each emergency case.

This system is designed specifically for medical staff in emergency department.
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"ABSTRAK

Dalam realiti, kecemasan sentiasa berlaku dan ia sentiasa memerlukan satu
tindakan segera untuk menyelesaikannya disebabkan tempoh rawatan pesakit adalah
sangat penting. Selain itu, ia tidak ada sistem pakar dalam pasaran untuk membuat
keputusan bahawa doktor siapa untuk menangani kes kecemasan yang berasaskan
kepakaran dan peruntukan sumber. Dalam projek ini, "Sistem Sokongan Keputusan
Pakar" adalah untuk mengeluarkan keputusan yang cepat kerana ia akan dilaksanakan
untuk jabatan kecemasan dan ia memerlukan keputusan yang cepét. Objektif projek ini
adalah untuk mereka bentuk dan membangunkan sistem sokongan keputusan pakar
yang dapat membuat keputusan bahawa doctor siapa yang akan ditugaskan kepada kes
yang berdasarkan jenis kecemasan, keutamaan yang harus mengendalikan kes pertama
berdasarkan tahap kecemasan. Dalam projek ini, kaedah yang dicadangkan yang akan
dilaksanakan adalah teknik Taakulan Berasaskan Kes (CBR) dalam proses pemilihan
doktor. Pada akhir projek ini, sistem ini akan dilaksanakan di jabatan kecemasan untuk
mengeluarkan keputusan sokongan untuk pilihan doktor dalam setiap kes kecemdsah.
Sistem ini direka khusus untuk kakitangan

perubatan di Jabatan Kecemasan.
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Part 1
INTRODUCTION

This part is briefly discussed about the overview of the project. Basically, there are
seven (7) sub sections for this technical report. The first section is the brief introduction,
where briefly describe the project. The second section is the project review where
discuss about the previous research and the relationship to the current project and
further discuss about the system and its limitations in third section. Furthermore, the
fourth section is the explanation of terminology and defines the scope of the project and
its limitation of the study in fifth section. Lastly, the last section will briefly describe the

whole technical report based on the sequences of each part of this technical report.

1.0 Introduction

Intelligence is the ability of think and understand instead of doing things by instinct
or automatically. Atrtificial intelligence refers to the computer science principal that

develops machine and software with human-like intelligence [1].

- Inartificial intelligence, an expert system is a computer system that can undergoes
decision making process as a human expert with particular knowledge. Expert systems
are designed to solve complex problems based on the reasoning regarding knowledge.
Besides, it can speed the decision making process as all the knowledge being
programmed, and the expert system will be able to give the output of decision based on

knowledge.



In this project, “Expert Decision Support System” is to come out the fast decision as
it will be implemented to an emergency department and it needed a quick decision once

it needed decision making.

1.1 Project Purpose

- This section is to clarify the purpose of this project with the three sub-sections: 1.1.1

Problem Statement, 1.1.2 Motivations and Objectives.

1.1.1 Problem Statement

In real world, emergency always happen and it always needed an immediate action
to solve it as patient’s treatment duration is very crucial. In this case, there is always
some reason to cause the duration of patient waiting for treatment longer; the common
reason is human being. Undeniable, human always cause problem, and always have
different type of personality, office conflicts and so on. During emergency, the time
consume is very critical and huge when the information flow and standard procedure by

nurse. The most crucial part is no unit being informed before a complete form is filled.

Besides, there is no expert system to decide which doctor has to handle which
emergency case based on expertise and resource allocation. To further explain this point
will be usually a doctor Won’t. be assigned to any cases, it will depends on which doctor
is available; but, most of the time a doctor with different expertise will be assigned to a

different emergency case to handle.

Lastly, based on understanding of research, there is no integration between units
such as pharmacy has no interaction with registration and so on. All units have to wait
to be informed by the nurse when it is needed during emergency. With this point,
another part that will consume a lot of time where the unit itself cannot have any early
preparation and have to wait until patient being deliver the unit only will start the

procedure to give treatment to patient.



1.1.2 Motivations and Objectives

1.1.2.1 Motivations

Several motivations that are indirectly related to the project are defined as follows:
i.  To be able to shorten the time taken for information flow between units.

ii. To be able to inform every unit to have well preparation with basic

information filled even before the patient arrive hospital.
1.1.2.2 Objectives
Several objectives of the project are defined as follows:

i.  To design and develop Expert Decision Support System (EDSS) that able to
decide which expert doctor(s) will be assigned for each case based on the
typé of emergency. »

ii.  To prioritize which case should handle first based on stage of emergency and
schedule of doctor availability.

iii. To implement the Case-Based Reasoning (CBR) technique for the selectidn
of doctor at emergency department. |



1.2 Review of Previous Research and Relationship to Current Project

In this sub section, we will briefly discuss about the entire process how this project
came into concept and ideas. Besides, we will discuss the conclusion of each literature

review and also the relationship to the current project.

1.2.1 Information Visualization to Support Management Decisions

In this literature review, it does not have any system and constructive evidence that
can direct contribute how this entire system works. But, the main contribution of this
literature is to discuss how importance of information visualization support the decision

making process.

In short, this literature review strongly shows that three main functions of
information visualization: (i) Communication, (i1) Knowledge Management, and (iii)
decision support. A significant role of visualization is the Communication of
information [4]. By visualization, information is able to transfer in the way of more
understandable and easily accessible. Besides, in term of knowledge basis, visualization
played an important role for knowledge management to be success or not. Due to
different knowledge level and cultural background, different people might have
different interpretation of information based on what they heard. With Visualization, it
works as a catalyst and checkpoint to ensure the same information being transferred
from ‘sender’ to ‘receiver’. VisfualizatiOn can act as a ‘vehicle of thought’ to assists
people in decision making support. The basic idea here is that visualization provides
an information which is easily imagine and understandable to be transform into simple

knowledge where it can further support in decision making.

Through this literature review, the proposed system is required a better
understanding of information as emergency is not allowed any extra buffer time and
also the information has to be always correct and concise. Just for an example to be
more easily understand, a picture is captured and sent back to ICU system, the doctor

can easily understand how is the condition of the patient and where is the part of body is



injured instead of only few verbal information that stated where is the roughly part

injured and it is always some misinterpretation between both parties.

1.2.2 A Decision Support System for Supplier Selection Process

In the process of selecting a supplier in this technological innovations and changing
customer demands has significantly showed that how important is the process of
selecting a correct supplier. The concept of having a product at right cost, in the right
quantity, with the right quality at the right time from the right source is crucially

important to survive nowadays [2].

There is some important selection process being proposed in this literature, such as
Date Envelopment Analysis (DEA) that allow to have a simultaneous analysis of
multiple input and having multiple output, Cluster Analysis (CA) that is a basic method
of statistics, Case-based Reasoning (CBR) system that solved problem by making use of
previous similar situations, Artificial Intelligence (A]) that is based on computer-aided
systems, and also Analytic Hierarchy Process (AHP) where can deal with imprecision in

supplier choice [2].

Through this literature review, the proposed project is to determine the most suitable
doctor to be assigned to which emergericy case based on scheduling, priority, type of
emergency, expertise of doctor and also the availability. With this similar literature
study, the method used can be relate to this project and further using it as. a guideline

and reference to implement it into the system itself.



1.2.3 A Decision Support System for Surgery Sequencing at UZ Leuven’s Day-

Care Department

In this literature review, there is a result obviously showed that there is only limited
research effort towards decision support systems for organizational and managerial
decision-making in hospitals [3]. This literature showed the effort of testing the
applicability of a decision support system that to optimize the sequence of the surgeries

in the day-care center.

In this system, patient is been categorized into few categories such as outpatient,
inpatient, children, prioritized patients and so on. The aim of this study is to examine a
case study how decision support systems can contribute to an improved outpatient
surgical scheduie (3] |

Through this literature review, the proposed system is to check the scheduling the
current availability of the doctor whether they are handling emergency case or ready or

on-hold.



1.3 Explain the Current System and Its Limitation

The current system that using at Pekan Hospital is named “Emergency Medical
Communication Response - EMCR” which is a system that integrates both front line
(staff who handle patient direct) and backup line (staff who receive patient in each
department) during emergency. It drafted a ‘Care Plan’ as a standard operating

procedure during emergency case handling.

There is three (3) objective of this system: [5]

(i) Safe Life — To be able to transfer the first hand information (injuries) of patient and
prepare the supposed care plan right after reach patient, before being send to
hospital. _

(i) Safe Time — To be able to save up time during the process of awaiting for Medical
Officer (MO), X-Ray Officer, Pharmacy Officer ( J TMP) on call.

(iif)Safe from Complaint — To avoid any delay on giving treatment and body checking.

The current system is using a tool called “Government Integrated Radio Network -
GRIN” and each department will have a walkie-talkie to standby. Besides, there is
mobile phone and also home phone were used for communication purpose. Last but not
least, there is an EMCR reference book to jot down and act as a reference when

handling emergency case.

While there is some limitations that would like to point out:

(1) All these processes are still done manually by hand-written and. hardcopy still have
to pass through nurse from unit to unit.

(ii) Information transfer through verbally on phone. Every time, the doctor/ staff on duty
need to call and repeat again and again when communicate with different
department.

(ii)There is no integration between each units, it solely depends on how the doctor/
staff on duty communicate and controlling the process of information flow.

(iv)There is no visualization, just using verbalization.



1.3.1 Comparison Table

Table 1.3.1 Comparisons Between the Existing Systems.

Features Advantages | Disadvantages | Limitations
Information It is focus Visualization | It took some Strong
Visualization to | mainly on provides time to receive | network
Support communication, | information the picture coverage
Management knowledge which is easily | captured from | needed to
Decisions management, understandable. | evidence. transfer the
and decision picture
support. captured.
A Decision It is supplier This selection | Itis a decision | It limited to
- Support System | selection process can support system | just giving
for Supplier process based | have a product | where cannot | suggestion to
Selection on CA, CBR, " | atright cost, in | direct give decision
Process Al and AHP to | the right result but maker and will
decide which | quantity. suggestions. always
the best choice | (Similar with depends on the
is. the proposed decision
idea of this maker.
“project)
A Decision It is focus Its No online The accuracy
Support System | mainly on visualization instrument and | of the
for Surgery optimization of | and algorithm | no linkage predicted
Sequencing at | decision performance on | with electronic | resource
UZ Leuven’s support systems | supporting patient file. consumption
Day-Care for decision patterns
Department organizational | support system
and managerial | in giving
decision suggestion.
making in
7 hospital.
Emergency It integrates GRIN — A tool | The doctor and | All processes
Medical both front line | to make the emergency still done
Communication | and backup line | communication | department manually by
Response - department flow faster and | staff cannot hand-written.
EMCR during easier between | visualize the No integration
emergency. departments. information between
Faster in delivered departments.
information through phone | Verbalization
delivery. call. but not

visualization.




1.4 Explanations of Terminology

1.4.1 Emergency Medical Communication Response (EMCR)

A system where integrate both parties between front line staff (people who have the
first touch point with patient) and also secondary line staff (people who stand by at
hospital and prepare to receive patient). EMCR drafted a ‘Care Plan’ to ensure the staff
follow the standard of procedure when handling emergency case including emergency

call reception, medical standby and reference cases. [5]

1.4.2 Expert Decision Support System for Doctor Selection

A system where able to decide the suitable doctor to handle emérgency'cases based

on type of emergency, doctor availability, scheduling, expertise and other relevant cases.
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1.5 Project Scope

The scopes of this project are:

i.

il

iii.

iv.

System User
Pk The system is specially designed for emergency department, eg: doctor
% Not for user who did not involve in the decision making process of human

resource management for emergency department, eg: patient.

System Functionality
d The system provides a suggested decision to the on-duty doctor to decide

who will be the best doctor available to handle each emergency case.

System Data
%% Doctor Schedule & Profile
& Emergency Case Type

System Architecture and Platform
® The system will generate an output of suggested doctor to be assigned to
handle the emergency case, and all the information will be sent and

notified the doctor involved via mobile platform
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1.6 Outline of Material

This project based technical report is divided into three (3) parts and each part is

presented to discuss different aspects of the project. Below will be the outline of each

part of this report:

i

il.

ii.

Part 1 — Introduction

This part is to discuss the purpose of the project including the existing
problem faced, the aim and objective of the project to solve the problem, and

also the scopes. Besides, this section will discuss further about the existing

system and its limitations.

Part 2 — Report Body

This part will plays an important role in this report where it will discuss the

user requirement, design description, development plan and also testing plan.

Part 3 — Conclusion

After all these research and execution of the project, it will be a summary of

the entire project and also some suggestions and comments towards the

project are presented in this part.
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PART 2

REPORT BODY

This part is briefly discussed about the body of the project. Basically, there are five
(5) sub sections for this technical report. The first section is the user requirement, where
briefly describe the functionality of the project. The second section is the design
description where discuss about the proposed design to solve the problem of the project
and further discuss about the methods and materials used to develop the system in third
section. Furthermore, the fourth section is the technical result. Lastly, the last section
will briefly describe the testing plan and result where test whether the project meet

requirements.

2.1 User Requirement

This sub-section is to briefly describe the user requirement after the client meeting
at Pekan Hospital. The user requirement is a documents where act as a specification of
requiremenfs from the user’s ;;oint of view. A client meeting has been scheduled to
meet the client and asking some question to guide the user to come out with the idea of

the system and the design description will be created based on the user needs,

Followed up by the client meeting, user as a paramedic staff who mainly involved in
emergency department has pointed out that the current system used for communication,
Emergency Medical Communication Response has its own limitation and wish to

enhance it. Based on the discussion, we came out a decision to design a mobile platform
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used for expert decision support system to decide or assign the most suitable doctor to

handle each emergency case.

Developer needs to spend a lot of time to understand the procedure to handle
emergency case and also some common terms used in emergency department. During
the analysis of requirement period, developer needs to visit Pekan Hospital frequently to

collect necessary data.

Besides that, user has pointed out that they hope the system can implement
virtualization for the photo of patient’s injury part and integration between departments
can be more efficient. All the user requirement and sign-off form can referred to

Appendix A.

2.2 Design Description

In this sub section, we will briefly discuss about the entire process how this project
runs throughout the planning and maintenance process. Besides, we will discuss all the

other relevant diagrams that can describe the project clearer.

2.2.1 Waterfall Model

According to (Benington, H/erbert D., 1983), the waterfall model is a sequential
design process often used in software development processes.[6] In Waterfall Model,
each progress is seen as flowing steadily downwards (just like a waterfall) through the
phases of Planning, Analysis, Design, Development, and Maintenance. The Waterfall
Model is ensuring every process is well executed and confirmed before move to the next
process, this is to ensure the quality of each process. Besides that, Waterfall Model is
obviously reflects the entire process of this project where the project have to pass down
from one process to another by approved by both supervisor and user. Due to the reason
stated, this model has been used in creating the Expert Decision Support System. Figure
2.2.1 below illustrates the Waterfall Model for this Expert Decision Support System.
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Figure 2.2.1: Waterfall Model

This Waterfall model consists of five (5) stages includes project planning, requirement

analysis, system design, system development and maintenance.
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2.2.1.1 Planning

Project Planning is the earliest stage of the project. All the essentials information
that defines this project has to be carried out such as problem statements, objectives,
scope of the project and so on. Few meetings and discussions have been carried out with
the supervisor, Associate Prof. Dr. Noraziah Binti Ahmad on the motivations for the

project.

A Gantt Chart planning from the beginning of the project until the end has been
drafted accordingly after the project title has been agreed by the supervisor. The Gantt
Chart of the project can be referred to Appendix B.

2.2.1.2 Analysis

Further analysis and research of the system requirements have been carried out.
Comparison between proposed system design and current system has been carried out.
Few client meetings have been carried with the paramedic staff in emergency
department at Pekan Hospital. In this stage, Awe will be more understand the standard
procedure of handling emergency and the common terms used to be implement in the

project.

2.2.1.3 Design

During this phase, the prototypes of the system will be created based on the
system design from user requirement analysis. The flowcharts and some relevant
diagrams allow user to understand the whole picture of the system. The designs of the

system have been displayed through storyboard.
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2.2.1.4 Development

In this phase, developer is allowed to have about 3 months to develop the system.
Throughout the development phase, developer will keep checking with the supervisor to

ensure the system meets user requirements and the three objectives of the project.

2.2.1.5 Maintenance

In this phase, this will be the final phase where testing and correcting the error to
produce the final version of the system.- The testing of the system development is
carried out when the system is fully complete. As a result, an Expert Decision Support

System will be delivered to the users in Pekan Hospital.
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2.2.2 Context Diagram

Figure 2.2.2 shows that the overview of the entire system for the group project in

emergency department at Pekan Hospital.
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Figure 2.2.3 shows the context diagram for Expert Decision Support System

(EDSS). The input would be emergency profile, patient profile, doctor profile and

doctor schedule to be able to decide the doctor to be assigned for each emergency case

which is the output of this system.

i T ; o i : :

—f e r + + - + A Sl S et S -(ir R ol S S I S e [ - +

- g f - J T e e W -
- IE - p k fil '*P";Senld Emergen:y S (" ; 4+ T

i mergency rofile ™ l

.;. o '"'0""“‘” e 13,0 Expert Decision -L-—»»—-L—-— Doctor On +
d E— ) "E . | Support System —p. Qutput Suues!ed Doctor Duty

L Lo b ] dsena Pathnl\niormnieﬂb . , j _
:"Paﬂe'nt Proﬁlf ] "\ rwi I ' ! *

] i} ‘ =

il Sl o t R & e o o B b w b e b e o - 4 -

: bt : PRR) r T ;’ Er ——
st L AL L L N 3 R S A - b4

*| | Doctor Proflle | ———————35end Doctor Expertise— ~ \
N I ™ TTT T
I N : i dob , —_—
|| Doctor Schedule. | 1. {input Doctor Schedute N

T | T T 1 1T I : B

Figure 2.2.3: Expert Decision Support System (EDSS) Context Diagram




19

2.2.3 Flow Chart

Figure 2.2.4 shows the flow of the system. By following the algorithm, the
system will first collect information from Paramedic and then process data with CBR
technique to decide which doctor should be assigned and provide a suggested doctor as

output.
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Figure 2.2.4: Expert Decision Support System (EDSS) Flow Chart
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2.2.4 Use Case Diagram

Figure 2.2.5 shows the user who involves in this system. In this system, the only

user who involves in this system is the doctor on duty or better known as admin.
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2.2.5 Data Flow Diagrams

Figure 2.2.6 shows the whole data flow diagram for the entire system designed
for emergency department. Process 13 is the process which presents the data flow for
EDSS.

The figure is shown in the next page due to the picture size and resolution to have a

better view of the whole system flow of data.
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Figure 2.2.7 shows specifically the process 13 which is represents the data flow
for EDSS. In this process, you will see how EDSS collect information and provide an

output which is suggested doctor to Doctor on Duty.
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Figure 2.2.8 shows the process 13.2 which is “Decide doctor to handle each
emergency case”. In this process, you will see the entire process on how this system

decides a doctor to handle each emergency case.
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Figure 2.2.8: EDSS Data Flow Diagram Level 2.0 (Process 13.2)



25

2.2.6 Entity-Relationship Diagram

Figure 2.2.9 shows the entity relation diagram of EDSS. In this system, there
will have total of four (4) tables to store information which are DOCTOR, SCHEDULE,
PATIENT and EMERGENCY. Figure 2.9 is to show how each table is related to each

other.
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Figure 2.2.9: EDSS Entity-Relation Diagram

Design Assumption (Business Rule):

1. A doctor has one schedule of timetable.
2. A schedule is belongs to only one doctor.
3. A patient has one emergency case.
4

An emergency case belongs to one patient.




2.2.7 Data Dictionary

Table 2.2.1: EDSS Data Dictionary

i. DOCTOR table

Table 2.2.1.1: EDSS Data for DOCTOR

26

Column Name Data type | Size Description Constraints
DOCTOR_ID Smallint 5 | Doctor’s ID Primary Key
DOCTOR_NAME Varchar 50 | Doctor’s Name
DOCTOR_PASSWORD Varchar 15 | Password for
Login
DOCTOR_TYPE Varchar | 50 | Type of doctor
DOCTOR_EXPERTISE Varchar 50 | Doctor’s Expertise
DOCTOR_TELEPHONE Varchar 25 | Doctor’s phone
number
DOCTOR_EMAIL Varchar 50 | Doctor’s email
DOCTOR_MEMBERSINCE Datetime | date | First day of work
ii. EMERGENCY table
Table 2.2.1.2: EDSS Data for EMERGENCY
Column Name Data type | Size Description Constraints
EMERGENCY ID Smallint 6 | Auto Increment by | Primary Key
1
PATIENT ID Smallint Patient’s IC Foreign Key
number
EMERGENCY TYPE Varchar 25 | No
EMERGENCY_ DATETIME Timestamp | - | Current

Timestamp on
Update current
date and time




2.2.7 Data Dictionary

Table 2.2.1: EDSS Data Dictionary

1. DOCTOR table

Table 2.2.1.1: EDSS Data for DOCTOR
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Timestamp on
Update current
date and time

Column Name Data type | Size Description Constraints
DOCTOR_ID Smallint 5 | Doctor’s ID Primary Key
| DOCTOR_NAME Varchar | 50 | Doctor’s Name
DOCTOR_PASSWORD Varchar 15 | Password for
Login o
DOCTOR_TYPE Varchar | 50 | Type of doctor |
DOCTOR_EXPERTISE Varchar 50 | Doctor’s Expertise
DOCTOR_TELEPHONE Varchar 25 | Doctor’s phone
number
DOCTOR_EMAIL Varchar 50 | Doctor’s email
DOCTOR_MEMBERSINCE Datetime | date. | First day of work
ii. EMERGENCY table
Table 2.2.1.2: EDSS Data for EMERGENCY
Colﬁmn Name l Data type | Size Description Constraints
EMERGENCY_ID Smallint 6 | Auto Increment by Primary Key
1 _:
PATIENT ID Smallint Patient’s IC Foreign Key
number
EMERGENCY TYPE Varchar 25 | No
EMERGENCY_DA’I:]lETIME Timestamp - Current
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EMERGENCY_ DESCRIPTION Varchar 250 | Emergency’s
_ description
EMERGENCY IMAGE Blob - | Patient’s image
EMERGENCY_VIDEO Blob - | Patient’s video
Int 11 | Define by the

EMERGENCY_PRIORITY

system later

iii. PATIENT table

Table 2.2.1.3: EDSS Data for PATIENT

Column Name Data type | Size Description Constraints
PATIENT _ID Smallint 6 | Patient’s IC Primary Key
) number
PATIENT NAME Varchar 50 | Patient’s Name
PATIENT GENDER Varchar 10 | Patient’s Gender
PATIENT ADDRESS Varchar 100 | Patient’s address
PATIENT TELEPHONE Varchar 25 | Patient’s phone
» number
PATIENT EMAIL Varchar 30 | Patient’s email
iv. SCHEDULE table
Table 2.2.1.4: EDSS Data for SCHEDULE
Column Name Data type | Size Description Constraints
SCHEDULE ID Smallint 6 | Auto Increment by | Primary Key
1
DOCTOR_ID Smallint 6 | Doctor’s ID Foreign Key
SCHEDULE DATE Datetime | date | Schedule’s date
SCHEDULE TIME Datetime | time

Schedule’s time
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2.3 Methods and Materials Used

2.3.1 Methods Used

In the project, there are three (3) methods/ technique will be used to perform the
function of doctor selection which are: (i) temporal database, (ii) Case-Based Reasoning

(CBR), and (iii) Artificial Intelligence (AI) based models.

2.3.1.1 Temporal Database

A temporal database is a database with built-in support in term of handling the
data that in the form of timing or schedule‘[7]. In this project, we are mostly used valid

time and also bitemporal data where combines both Valid and Transaction Time.

There are some other features that temporal database can provide:
d A time period data type
# Temporal primary keys
% Update and deletion of temporal records with automatic splitting and

coalescing of time periods

2.3.1.2 Case-Based Reasoning (CBR)

CBR is a method to solve problems by making use of previous similar situations
and reusing information and knowledge about particular situations [2]. In this system, we
are using ‘Supervise Learning’ which will generalize pattern based on dataset that

consisting input and desire output.

CBR is an Al technique that imitates how human make a decision. In CBR, new
problems are solved by recalling from previous solved problem which are store the

case-base.
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A case describes one particular diagnostic situation and a case has two main

components:
% Specification (SP): set of attributes (features) and values — represent
particular case or problem and it should have unique characteristic.

% Solution (SL): the case solution, represent the problem solving for such case.

Moreover, a collection of cases called “CASE-BASE”.

Case 1 Case 2 Casen

R Rl T W o T e B e Rl

Figure 2.3.1: Case’s Components — Relation between SP & SL

Similarity measure is used in problem solving and reasoning to match a
previous experience/case (case-base) with the new unseen problem to find solution.
Furthermore, similarity measure is the heart of the CBR system, and it is the most
important component of this system as well. It is actually matching the new case with

the previous cases from the case-base to find solution.

Similarity has two types: which are Local Similarity (used to compute the
similarity between query (new problem) and case attributes values) and it known as
feature level as well and also Global Similarity (build up from number of local
similarity function. It is a weight sum of the local similarity) and it known as case/object

level as well.
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Local similarity is to find the similarity between two cases and it is based on
similarity between each case attnbutes values (feature). Figure 2 11 shows the formula

for Local S1m11ar1ty

' . la—b
sim(aby=1- 122
range
Where, |
a is new feature,
b is previous features, and |
range is the value of difference between the upper fi
and lower boundary of the set.

R e
SRR s

Figure 2.3.2: Local Similarity Formula

After a set of local similarities have been calculated for each feature in the case, a global -
similarity will be calculated. Global similarity provides a case-matching behavior using
the global similarity calculation to find the relationship between two cases. There are

many formulas available — Weight Block-City formula F1gure 2.12 shows the formula

for Global Similarity.
sim(A,B) =. . ) w;.sim;i(a,b) it
Where,
A 1s new case;
B is previous casés, -
a is new feature from local siniilarity, |
b is previous features from local similarity, |\
p is the number of attributes,
i is the iteration-
W,
: - is weight of attributes i Zw =1, and
is local similarity calculate for attribute i. ||

Figure 2.3.3: Global Similarity Formula
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2.3.1.3 Artificial Intelligence (AI) Based Models

Al Based Models are based on computer-aided systems where applying artificial
intelligence technique. In this project, Expert Decision Support System is based on rule

based system.

Rule based system structure can simply divide into four (4) components: the
knowledge base, database, reasoning and the conclusion. In this system, we are using a

similar structure like this.



32

2.3.2 Materials Used

The materials used for this project is basically divided into two main parts: @)

hardware and also (i1) software.

2.3.2.1 Hardware Specification

The following table lists the hardware requirement for the EDSS using desktop

environment. Table 2.3.1 shows the list of hardware that will be used in this project.

Table 2.3.1: The Hardware Specification Table

No. Hardware Name Quantity Usage/ Purpose

1. Laptop or Desktop 1 Research, deveiopment,
documentation
A Compact Disc 1 Burn the system into disc
3. Pen drive or hard disc 1 Data backup
4. Server 1 - To connect the internet
5. Tablet or smartphone 1 To demo the project in mobile
platform '
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2.3.2.2 Software Specification

Basically, the software requirements to be used in this system are simple and
user-friendly. There is only one highlighted software would explain further below,
which is NetBeans IDE 7.4, the main software used for coding. Table 2.3.2 shows the

list of software that will be used in this project.

Table 2.3.2: The Software Specification Table

No. Software Name Usage/ Purpose
1. Microsoft Windows 7 Operating System
Professional 64 Bit
2. Microsoft Office 2010 Documentation
3. Microsoft Visio 2010 Modeling éﬁd Designing
4. Microsoft Office Project 2010 Planning for the milestones of the project
5. NetBeans IDE 7.4 Main system envirohfnent |
6. Xampp Studio v3.0.12 Host web serviced database

Software that will be used in the project is NetBeans IDE 7.4. NetBeans is an
integrated development environment (IDE) for developing primarily with Java, and also
with other languages such as PHP, C/C++, and HTMLS. NetBeans IDE is a free, open

source, cross-platform IDE with built-in-support for Java Programming Language. [7]

Below are the other features of NetBeans: [7]
% User interface management
% User settings management
Storage management
Windows management

L'

L

% Wizard management
% NetBeans visual library
LS

Integrated development tools
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2.4 Technical Result

This sub-section is to briefly describe the implementation part .ef the preposed
design as discussed and mentioned in the previous section. It would be summarize all
comparisons between technical results with all the previous work and research done on
theories. The main purposé of this sub-section is to document all the process that

involves in the implementation stage.

This sub-section also includes how to develop the interface whether using any tools
or using source code. For Expert Decision Support System, it is developed using
NetBeans IDE 7.4 JFrame and J Table for both coding and interfaces, while the database
were created using MySQL with Xampp Control Panel. |

24.1 Development of Interface

Interface is one of the most important elements in developing a system because
the user interface allows user of the system interact with the system which provides the
meaning of input and output. Input is to allow user to manipulate the system while
output is to let the system provide the result of the user’s manipulation. But, in EDSS,
interface might not be the main focus due to this is an expert system that does not need
any user to interact with where it still allows user to modify the information of doctor

which using JFrame and J Table to display the database.
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Figure 2.4.1 shows the start page when open NetBeans IDE 7.4.
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Figure 2.4.1: Start Page for NetBeans IDE 7.4

Figure 2.4.2 and 2.4.3 shows that opening an exiSting projéét in NetBeans IDE
7.4. To open existing project, follow the steps: NetBeans IDE 7.4 > File > Open
Project... > NetBeansProjects > EDSS > Open Project.

For creating a new project, you can follow this step: NetBeans IDE 7.4 > New

Project > Java > Java Application > Next > > Project Name > Finish.
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Figure 2.4.2: Open Existing Project
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Figure 2.4.3: Open Existing Project (cont.)

After clicking open EDSS project, the existing'project and its java class will
display (as shown in Figure 2.4.4). There are 3 Java classes in EDSS package, 1 Java

class in Database package and 3 jar file in libraries and can be searched at project
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Figure 2.4.4: Main class for EDSS
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Figure 2.4.5 shows that data sets in EDSS database.
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Figure 2.4.5: Data source for EDSS
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2.4.2 Development of Database

Database plays an important role in EDSS as this system is mainly retrieve data
and information from database and process to provide output. F1gure 2.4.5,2.5.6 and
2.5.7 show that addlng Java Connector and JCBC driver in project libraries in order to
use the database MySQL. To add Java Connector, we need to follow the following steps:
Project Explorer > Libraries > right click > Add JAR/Folder... > Look in: (C/ >
Program Files > MySQL > MySQL Connector J > mysql-connector-java-5.1.34-bin) >
Open.

To add JCBC Driver, follow these steps: Project Explorer > Libraries > right
click > Add Library > search MySQL JCBC Driver > click Create. (Shown in Figure
2.4.7)
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Figure 2.4.6: Add Jar File to Project Library
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2.4.3 Function of Prioritize Emergency Case

One of the functions of this system is to prioﬁtize the emergency case based on
emergency type. Figure 24.8 and 249 shows the coding of
EmergencyTypePriortize.java class. Figure 2.4.8 shows the prepared statement for
database connection to EDSS database. Few imports needed and you can add easily by

clicking the pop-up error later by NetBeans.

public class BaergencyTypePrioitise {

FZIn

R

private Comeétion con * null:
private Statement stmt = mll; L
private ResultSet rs = null: v ’ 4
//The Comection information to conmect local datsbase

String databaselrl = "jdbc:mysql://localhost: 3206/ edssdatabase” ;
String user = "yoot”: 3
String password = ""; L
String query = "SELECT * FROM EMERGENCY™: //SQL Query Commend

=] I
+
*+ @throws SQLException
- % @throws ClassNotFoundException
L xf
B public void SetBsergentyPriority () throws Exception {

tryl
//Losd the BySGL Driver; each DB has its own driver
Class. forName {"com. ay=ql. jdbec.Driver )
//Setup carmection with DB
con = D!iverimﬁex. getConnection (databaselri, user, password):
//statennt that allows to issue SOL query te the databace
stmt = con. crenteStatement () :

s the

Figure 2.4.9: Prioritize Emergency Case
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Figure 2.4.9 shows the declaration and function to priortize the emergency case,
by retrieving the data from Emergency Table from Database, it able to priortize each
case based on the emergency type. For example, case ‘Heart Attack’ is prioritized as

integer (““1”) and it updated the EMERGENCY PRIORITY column with value of ‘1.

//ResultSet gets the result of SOL query
78 = stat, executeQuery (query) :

PreparedStatement ps = null: .
//statemnt that allows to issue SQL query to the database

while (rs.next()){
String type = rs.getString ("EXERGERCY TYPE"):
System. out.printin(type) :

F7LNE NPT PRI Pt - Frres Fry

if ("Heart Atteck”.equals(type)){ v ’ §
ps = con prepareStatenent ("UPDATE EMERGERCY SET ENERGENCY_PRIORITY = ? WHERE EMERGENCY_TYPE = Heart Attack’™"):
po.setInt(1,1):

}

else if ("Asthma”. equals(type)) {
P8 = con.prepareStatesent ("UPDATE ENERGENCY SET EMERGENCY PRIORITY =| ? WHERR EMERGENCY_TYPE =’ Asthma’"):
ps.setint(1, 2);

}

else if ("Trauma”. equals(type)) {
ps  con.prepareStatement ("UPDATE EMERCENCY SET EMBRGENCY_PRIORITY =| ? WHERE EMERGENCY_TYPE = Trouma’*):
ps. setint (1, 3):

}

else if ("Accident”. equals{type)){
pe = con prepareStatement ("UPDATE EMERGENCY SET ENERGENCY PRIORITY = ? WHERE EMERGENCY_TYPE ='iccident™™):

Figure 2.4.10: Prioritize Emergency Case (cont.)

2.44 Function of Case-based Reasoning Technique

Case-Based Reasoning (CBR) is the main highlight of this system, where it can
decide which doctor is the most suitable person to handle each emergency case. In this
system, CBR only access based on emergency type, doctor type and doctor expertise to

find out which is the most suitable doctor.

Figure 2.4.9, 2.4.10 and 2.4.11 show how the function CBRTechnique class

plays a role in this system.
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Figure 2.4.9 shows the algorithm that finding largest and smallest case base and

the differences between each other after tracing the information from the Case Base text.

Range is being defined from here as well after knowing which largest and smallest

variables are in the case base.

for(int j=0: j<4: j++) {//Largest-smallest comparison

Double smallest = Double. parseDouble (casebase[0) L3Ix:

Double largest = Double. parseDouble (casebasef0] [S$)MF
for{int i ='[: i ¢ x: i+ {
if (Double. parseDouble (casebase[i][§]) < smallest]

smallest = Double. parseDouble (casebase[i] ;i) :

}
if (Double. parseDouble (casebase[i1[j]) > largest)

largest. = Double. pirseDouble (casebase(ilfj])|:

}
}

}
String[] theLine2:

for(int c=0: ¢<3: c++){
for{int d=0; d<d;: a++){
problen{c}{d] = new String():
}
}

;'ange[j]-larzest‘smallest://culcalate for the range petween largest and smallest

e

reevep——

Figure 2.4.11: Case-Based Reasoning Technique

Calculation behind the process:

For new case [1][2][1][?] compared with Case Base No.1 - [11021[1][1]

SimEmergencyType (1,1) =1 — (1-1)/(1-1)

=1
SimDoctorType (2,2) = 1 — (2-2)/ (2-2)
=1
SimDoctorExpertise (1,1) = 1 — (1-1)/(1-1)
=1

GlobalSim (A,B) = 0.333 * 1 *3 = 0.999

Suggested Case = [1] which is doctor with ID: 1
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Figure 2.4.10 shows the algorithms to find the local similarity between new case
and case base with the formula defined earlier in Section 2.3. After getting the local

similarity, summing up all the variables to find the global similarity as well and the

formula can be found in Section 2.3 as well.

int[] key = new int{y]://Declaration for positicn of higl
Double[] Glargest = new Double{y}://Declaration for the
for (int aw0; aly; a+#) [//y is the mmber of line in Hew
for(int bs0: béx: b+ {//x is the mmber of line in
total[b] # 0.0://Initialize total of line
for (int c»0: ¢<3: et
//Systen. out. print (Double. parzeDouble (problef
difference[b}{c} » Double. parseDouble (proble
//System. out. print (differgrgce[b} fel):
if(difference[b]{c} < 0.0)1
difference(blfc] = difference[blle] * -1
}
locallb#(a¥x)1[c] = 1~ difference[bllc] / 1
totallb] = totai{b] + locelfb+(atx)1lcl://td

hest global gimilarity case in I cosparison
»arﬁ_est Globsl silila;rﬂy in-1 comparison
Probles,trt ’

[CASEBASE. txt

mib]fcl}):

./ /Comvert negDoubleative difference to positive

ral of local similarities in 1 line

ala){c]) - Double. parséDouble (casebasefblfc])://Ditference in single colugn hetween case-bave and new probles

angefc]://local similarities, a indicate the position of new problem in nls probles arrey and x indicate the musber of line|:

}

gicbalfbls 0.125 # total[b)://Glcbal similarity
' .
Glargestial. » global{0]://Conparison to find the laz]

for{int de0: dix; a9 i
if(globalfd] > Glargest[al) {
Glargest{al = global{d]://Largest glebal)
keyfal = d:.//The position of highest 21
1
¥ :
problenfa){3] = casebasefkeyla]}{3]://Copy the class

in 1 line

nest global similarity in 1 comparison

sinilarity in 1 comparizen
phal similarity case

of highest global similarity to new problen class coluan

Figure 2.4.12: Case-Based Reasoning Technique (cont.)
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Figure 2.4.11 shows the output displaying algorithm which can make it as a

reference for doctor-on-duty to see which the result is reliable and transparent.

Systes. out.print{"\nSolved: \n\n")://Bisplay new probles

for(int i=0;icy;i+4){
for{int j=0:j<4:j+9) {

Systes. out.print ("[“+problealil[jl. toString()+"])

}
Syotes. out.println():

}

for(int e=0: ely: e#+) {//Display of report on CBR with m
Systes. out. printIn{ " \n\nClass for new probles "+ (e4
Syctem. out. printin{Case with highest similarity: ~#
System. out. printIn(SislocelExergencyType (“+Double. p
System. out, printIn(’SislocalloctorType {"+Douvble,

efter sloved

1) +7:\t\t +problenfe][2]):
key[el):

System. out. printIn(”SisLocalDoctorExpertise ("+Doublel
//Systel out. pxmtln('SﬂLo af777 ubi

g

{I0Exception ¢) {
e.printStackTrace();

if (br != mull)br, close():
} catch (I0Exception ex) {

le(problenfel[1])4+”,

fle (prablenfel 21347,

#7 probles class. case-base with highest similarity. local gimilarity in each colusn. and zlehal sinilarity

arseDouble (problem(e] {0])+”, “+Double. pnquauble(cmvbsse[kcy[u}[()])") A\t +Hlocal [key[el#{e®x)1{0)) ://Local mimilen]
"+Double. parseDouble (casebaselkeylel I [11)4°) : \t \t"+local [keylel+(enx)} (1) : .

parseDoublé(problesle](2])+, "+Double.parseDouble (cazsbaselkey{el}{21)+"): \t\t +localikuylel+(esx) 1 [2]):
“4Bouble, parseDouble (casebase [hey{e}}(3])+7) :\t\ﬂlqcal Ekeylel+{evx)F(3]1:

Figure 2.4.13: Case-Based Reasoning Technique (cont.)

e g 2 T

T
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2.5 Testing Plan and Result
This sub-section is to briefly describe the testing plan and also the expected result of

Expert Decision Support System (EDSS) using Case-Based Reasoning Technique and

discuss the result as a whole.

2.5.1 Testing Plan
As promised to the user from Pekan Hospital, we went back to hospital Pekan to
undergo an acceptance test. A list of test case is being proposed to test the system.

Finally, user is satisfies with the result and given a sign off form in Appendix A.

Table 2.5.1 shows the draft of list of test case ditems that would be jin the

acceptance test form.

Table 2.5.1: Draft for Acceptance Test in Pekan Hospital

Test Case Input Values to Execute | Expected vs. Actual Pass/Fail |
test case Result

Prioritize - Emergency Type Prioritize based on

Emergency Case | predefined value for each

emergency type

Decide doctor - Doctor Type Doctor who have highest

handle emergency |- Doctor Expertise similarity with old cases

case | - Emergqncy Type '

Assign Doctor to - Doctor ID Send notification to

handle emergency |- Emergency ID doctor mobile application
- Patient ID with patient and

emergency information
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2.5.2 Expected Result

The thesis project entitled Expert Decision Support System (EDSS) for Doctor
Selection at Emergency Department using Case-Based Reasoning Technique has met all

the objectives which are:

iv.  To design and develop Expert Decision Support System (EDSS) that able to
- decide which expert doctor(s) will be assigned for each case based on the
type of emergency.
v. To priori&ze which case should handle first based on stage of emergency and
schedule of doctor availability.
vi.  To implement the Case-Based Reasoning (CBR) technique for the selection

of doctor at emergency department.

The first objective is magnificently achieved by the success of creation of Expert
Decision Support System .(EDSS) that able to decide which expert doctor(s) will be
assigned for each case based on the type of emergency. Doctor will be notified by
sending out a notification with emergency case and also patient’s information. Itvallows

the communication more convenient, faster, and most importantly accurate. =

The second objectiye is successfully achieved by retrieving the raw data of
emergency case; it is able to prioritize which case should be handling first. It can be

proved in Section 2.4.

The third objective is clearly achieved as this is the main feature of the system,
and it able to find out which doctor should be assigned to handle which emergency case
by finding their similarity of new case and old cases. It can be proved also in Section

24.



2.5.3 Actual Result
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~The result of EDSS emergency case raw data was retrieved from the system.

Figure 2.5.1 and 2.5.2 shows the result of DEMO emergency case which is Trauma and

Heart Attack, and both cases are assigned to doctor with SOLVED solution of [1] and

[4].
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Figure 2.5.1: Actual Result
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PART 3

CONCLUSION

This part is briefly discussed about the conclusion of the project. Basically, there
are two (2) sub sections for this conclusion. The first section is conclusion, where
briefly summarize all the research done and implementation for the last 12 months. The
second section is the future work or can says as suggestion where discuss about the

proposed future enhancement which can be done for the research purposes.
3.1 Conclusion

In the previous section, the goals of this project are mentioned before, which are:-

vii.  To design and develop Expert Decision Support System (EDSS) that able to
decide which expert doctor(s) will be assigned for each case based on the
.type of emergency.
viii. To able to prioritize which case should handle first based on stage of
emergency and schedule of doctor availability.
ix.  To implement the Case-Based Reasoning (CBR) technique for the selection

of doctor at emergency department.

Expert Decision Support System for Doctor Selection is designed exclusively for
paramedic staff and doctor who work closely at emergency department. It is able to

provide the suggestion of doctor with expertise who suit the best to handle each
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cmergency case. Based on emergency case type, doctor expertise, and also doctor
availability, Expert Decision Support System is able to provide a fast and accurate
decision. Due to it is implemented in mobile platform, it is able to allow user to have
more space and ways.to access the information and it is more convenient. The user can
be notified whenever and wherever they are with accurate and complete necessary

information.

Expert Decision Support System is a mobile application that allows doctor on
duty to have a suggested doctor to handle each emergency cases, it will definitely
shorten the time used by user to decide who should assign during a very hectic

emergency period. '

As a conclusion, this project is successfully achieve all the objectiVéS which are
able to assign one (1) doctor to handle each emergency case based on the type of
emergency, to prioritize which case should be handle first, and lastly to implement

Case-Based Reasoning (CBR) technique for the selection of doctor
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3.2 Future Work

For future enhancement, there are few suggestions that I would like to point out:

1. Case study review

% The case study need to be review and discuss with the expert doctor
again as it is a bit too simple to implement. The emergency case data and
information provided by the paramedic staff is too simple and too less
case base that provide variables for decision making,

ii. Improve the selection technique

¥k Case-based reasoning technique might not be the best solution to give the
fastest decision after study. It took time to collect information from
expert doctor at emergency department and the result might.vary based
on the expert doctor and a lot of different external factors could affect the

result.

iii. Data Communication Platform
& As this project is an integrated system with another two different
modules. A different platform of the system made the data
communication process slowed down. The integration part need to be
reviewed as the different platform used by the other modules of the entire
system made the system a bit more complicated and it takes time for data

communication.



[2]

[3]

[5]

[6]

[7]

[8]

REFERENCES

Michael Negnevitsky. 2005. Artificial Intelligence A Guide to Intelligence
Systems. Michael Negnevitsky. Second Edition. England: Pearson Education
Limited 2002. x

Oboulhas Conrad Tsahat Onesime, Xu Xiaofei and Zhan Dechen. (2004). A
Decision Support System for Supplier Selection Process. International Journal
of Information Technology & Decision Making. Vol. 3. No. 3. 453-470.
http://www.worldscientific.com.ezproxy.ump.edu.my/doi/pdf/10.1142/S021962
2004001197 (23 April 2014)

Brecht Cardoen and Erik Demeulemeester. (2011). A Decision Support System
for Surgery Sequencing at UZ Leuven’s Day-Care Department. International
Journal of Information Technology & Decision Making. Vol. 10. No. 3. 435-450.
http://www.worldscientific.com.ezproxy.ump.edu.my/doi/pdf/10.1142/S021962
2011004397 (23 April 2014)

Jasser Al-Kassab. (2014). Information Visualization to Support Management
Decision. (2014). International Journal of Information Technology & Decision
Making. Vol. 13. No. 2. 407-428.
http://www.worldscientific.com.ezproxy.ump.edu.my/doi/pdf/10.1142/S021962
2014500497 (23 April 2014)

Dr. Hj Daud Othman AAP., AMP., Hj Abdul Haris Bin Hj Hawary and Ilias Bin
Ismail. (2011). Emergency Medical Communication Response (E.M.C.R.)
Innovation Project of Emergency Department. Pekan Hospital. *

McConnell, Steve. (2006). Waterfall Model. Wikipedia website.
http://en.wikipedia.org/wiki/Waterfall model (12 May 2014)

Kulkarni, Krishné, and Jan-Eike Michels. (2012). Temporal Database.
Wikipedia website. http://en.wikipedia.org/wiki/Temporal database (12 May
2014)

Boudreau, Tim; Glick, Jesse; Greene, Simeon; Woehr, Jack; Spurlin, Vaughn
(October 15, 2002). NetBeans. Wikipedia website. '
http://en.wikipedia.org/wiki/NetBeans (12 May 2014)



APPENDIX A



Universiti
Malaysia
PAHANG

Urgiraaig » Tettvamyy + Crasihty
UNIVERSITI MALAYS!A PAHANG
FACULTY OF COMPUTER SYSTEMS & SOFTWARE ENGINEERING

INTERVIEW MINUTES

Attendance:

1. En-Sharn‘aam Pin Abdul wWahab
2.En. Mohd . Rajimt Bin - Redlis
3.5ue Qi Jian

4 Low Cuing Chwian A
5. KM‘thq’b}AR Moy | Badig

Purpose of the Project:
- MenJimatkan  malk,  Unful sekep key kecematan . Hmestacs

2. Begindett pamtas - SSRAp )y tetan mendOpet  peioron
Awdl dentany kemdean pesakit Secara lebih terpeiine |

[

Procedure/ Processes during emergency:

|- Teima pogsilan dav fasititf lain /ppp otendins amblion, o
NrMb hata-  posali4

v DUk
2 Mesambil  day pesakit mengikut  Amat Ldaptar EMCR
Z‘ﬂ\eﬂdhclqrqh pota)  yags: bearbenaen fberkaitan dalom repense pi,

mengambil Hndaran et merts |,
4-tes iy . -
l.mm'“‘, 1iriaging  dan c(QP:"QD‘ CHIS )
> Wiy *‘“F—"ﬂs ard clerMny
3-Ocler iy - lab /v requ
4+ Menjalanten yvo Sedur
’;~wai‘h‘u reddif T
6. Assermend by wmedianl OfRT,,.
7'16'7re=‘h1e,\+

S Dychagge /hdmit /repe-
[utnt. -/ Py,
71 tofespe s




f,-

‘Standard Materal/ Attributé needed:

i.. Ambulance

| Mergsu nolan Govermen Itisrates Rodio Neksod- CGrw)

Sl perghubigen ardare Ui hetematon N ambuian .

'3, Bagi amhan metaiui Quelid . '

.}‘ Uputan. Yags Meayolumby

é';a\?cm bohungy deqgan  WTAA Chsphal Tenghis Ampuan “AfRen)
.o 7‘?'4 Medil menbes)  taverion oS - diTempal - leTadinn
b7 cay needed 7 ' |
3 Info. pettit -diben .fomm audid

8 Rangai ) armdl (Juasinon KRy Yoy Hed i

e - 8
¢ i - il
-~

'*"i :‘www\ T et 4 (“‘3 R
|- Teaio” ‘wigiiumat ;doispadta; ‘ambilan

-

Bt
lam dbulm dapfSF emc .

‘ 'Tu\ir ottt WGH[‘:an mengenal pepty - FIWaNEn SYang .
"¢ oli pentan . fLoan megwalpety - TTRTR TS,

T Mephuungy  pinak yapy berkenaan sepet dokpor , matmal ,
WAL X-ray. |, Operatipn “Fhente~

4 Menfongla  mase pesatst: tiba Cexpectey +ime amvedc)‘

. Doctor

PR

- 1 Permenans déctor,

~Gotioni pode WAMKITPGata

s - 5L Hospial) pelan; difendiativa: Foleh - Seaem) oo

35S severml doctor daom: meny énaslitan i
") kes tecemesan; .
1)) Sabt, Puen
) Pegntit Ratih:

W) Trauma
4 edapat 3. pednsiat doaer delom Wospiter & ot drdaﬁ‘m

irembeni TaVGtan Segacar  kepacta P

1) Dobbue RSP e |

- . . A Y
W) Ooter Pasiy — Membes Yot Sesed  hopadq peefard twan

dan. datom wospital .




iv. Others MOHDRARM BIN XADIR
s
- Mekbumat  pesatit di Catat Secarm mmmn:um

femual . Tidak o fomputer lkan Camputeszes)) '
012983 9267

Pangeilan .

%-Mﬂumfﬂ Pesald fidal gi wtamalon.
henbes vawardan gogyuly

D) Tielah  mem puagni nama pesakt
M w@ST , namber tHelafen

Data Needed:
Q’ Sample Data for Patient Case {if not confidential/ masking data)

{J Current System / Manual Processes

[ . &d han es &i e
{7 Structured Data for Form registration (..« ,mm-,<" bantg (ke dianm)

[} Form needed by everyunit < Fes potis
[[] sample Case for one of the emergency_ s s
Unit Risponsible: -
i. Pharmacy : (Name) (Phone)
{Email)
i Icu : (Name) (Phone)
{(Email}
(M Emergency  :(Name) (Phone)
(Email)
Jﬁ.‘y{-,ray : (Name) (Phone)~} 199
f"l\/q"ﬁ,j (Email] - ' '@)M
iv. Blood Dialysis :{Name) (Phone)
{Email)
L}/ﬂm : (Name) (Phone)
(Email) , .
f vi. Physiotherapy :{Name) (Phone)
‘ \ (Email)
viil. Wad : (Name) (Phone)
(Email)
vili. Others : (Name) i (Phone)
(Email) 2 ,
0% ) xstmg
i - Lab

1138 - K-QCQMGVSC«)-)

AN




Herabyvarﬂy*lhla mwmmmmmmmmlmm

‘Feculty of Computer Systems & Software Engirisering, Universili Matayala Pahang. All the data
‘and information should be kept corfidentiat and it is only for the purpose of Final Yoar Project by

‘Sue Qi Jidn, CB11067; Low Ching Chuda, CA11080; Khalisah Biny Abd. Basld, CA11078,

-

.CA11078
“Student of FSKKP.»

iUniversit Maltyﬁa ﬁahang_

‘Repmamahve

31i Abd, Bosid) .

- Verfled by,

L -
- ‘F"

; fmmmm o

qmwnﬂ"m =
wm u?




Shigy MANLEVgp PENG LR N l\l'.\lllv\'l',\h
MMEN gy LAY KEMHAT MAL Yy \

LI Lt ag a\m«nm.l







APPENDIX B



NS A LR O g g iy | %

| Y b s bmLsig |k
| W AL S | el |
CHHMRNIL hzown syt Wty |8
| DN L g | skwTig (o)

OHERENL RPN S e - By | g

| L e i | womedagpegag gy | g
| VT L TP 4T | Wl poddn woeq oty o |

08T V6 90 O o] 0 T on SO o R 68 oL 28 8 e [ e Lo T o0

_*
‘et wy t o e a1
E




YENR) EMER)

STIPMSZBOUL  (FLSURUS  |sAspoe | asequRgjo uawdosasg Tl
Q2R [raugny  (skepg SRR YA Bugaay i)
OH/YUTL YO [VhvhO L |Shep 1z . awdojars) ‘¥
C QEHRBIL (PPN (shepy aas 5t
OTIZ[PUSRANL  (FLFLLVON (s8p 4 sseqElsq ubissq ¥E)
‘ ! BHFMLMLLL  [punT9enL [skepyl  sjusuoduo) ubissq gL
EHPULLWON  BIATRNL shepo) uBisaQing T¢
m 79 LV FHETBSN  (FIEZQVON [shepo Jawejsny yusa Bunaaly gy
SHPMPLB AL [PUSTI9UON [shep gt ubisag ¢')
SIaLPLBLIPSAL [PlOVONL  [skepy S¥S 1T
PHPUGOUON  [RIZSPRM [SAep )  sispuy sjuswammbey €7
FHPUERRL  HNTSPOM [SAEpO) waigoiq 8 9240y 71
TSN (pLTSenL [shepg saweisng yum Buissy 171
SIVMSZGUON (FhIOUSINL |shep gy sisfpuy 7y o
PHFHOTSSNL b0y (skspy) S YL
O} |VIOE PO [PAMFLS  |SRSpyl | Yy 9 sdoog pslalg swyag Tyl
BlFMOME MY |BguEIY)  |Aep) ¥58) jo voneBajeg 7))
VU PO (BB EON  [Aep| Jsuigisng yp Bunasg 1) 6
ZYoTSSAL [WEYPIM  |SAspOc Buuveld by | 9
oiplmsL  [wmmus  (skepe TS YO )
10 LTI 1177/ S TR uognausIq Warshs ¥ o'l 9
FIFUSUEPSL |PUBUCSNL (sAepy voissmaaIgslod €01 g
SiFMiVEYOl (RS (shepy S{LLpssodal 701 ¥
FUAEOUL  pRZESM [shepy Guguny sosassdng (') 3
—n , vhgFoNL  (MSTZ POM |shep g uoneredald PlI A Ch | T
= = ————— — S p———r) FHICZ PAIN | PUSLZ P |SKep izz | wiayss poddng uorsiaag pradxy p o 0
|92z [ se) [oui[semi o [wus [ vaim | e/ | ew [ 2z | 19 | uS | 02w | 00c | 6% | 9wz | 9ah | o , ;
saquaos | sequarey] || Jaquaideg] 1z &y | aumy L dy iz s | Aenut | “siossaaped) 4 ymwy 4 pms | “uegeing| 4 ey y58)




JARLYT JARED

JE FHORTH 901, (HVCT) Vo (ke 1357 1085 191

1 VST PO T Vo g |

o6 HUBMEL3N). SIS 401 fap Casesr |k
GE FUSI) VO [F1SHAH e ep s 5s1 %
R Y e dS 51 &
o AR BOSTS) it
065 UA0IE) BoMR [FLER S0 (8480 busa) uashs 761 &
06|} a0 AT (S Bugsa v 10 151 i
REITILY TRl Sepi " BugsaL ) giu
g a0hojeig Laishs 9 %
Rl o P Sk sk aeibai 51 i
TVRNYS [namuy sy | seonqmeqEBa ) 4
QAT SIS |SREROS Bupo) €1 i




APPENDIX C



UniiVersiti Fﬁ:ultyof(a’m:p-:nzm& Softwzre Exgineering
Maﬁ?aysﬁ a Project Deliverable Sign Off

' PAHANG

Projectame - EXPERT DECISION SUPPORT SYSTEM (ED5S) FOR DOCTOR

SELECTION AT EMERGENCY DED USING
CASE-BASED REASONING TECENIQUE

Project Mimager - SUE QIJIAN ‘

Date : mﬂ"nmmgmq

Defiverable Sign-off

The Approver’s. signeire helow indicates dhot the cortents of e aftached documset hays

— Dehverable Version ~ Descriphion
[EDSS [To Expest Decision Suppart System

A Hgreewith copteets
B Agree, subject to icorporation of comments
L Driszpyee, comments irclnged

l»:ayprwm Sigmatoe g@ T B TR
. - are eIt
EJnJthrAbﬂnl _ T T

_%_i 2 | 102 —
Wrmm 7 -— ] - N
PmpﬁTmmmma 4 .:'E | 1912 _
Bate o | ——ftage—|om| © | —
Assistaroe ¥edi (voHmama iR, |
Offcer OO Farmari e




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79

