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SURVEILLANCE OF SAMUTPRAKARN PROVINCIAL PUBLIC HEALTH
OFFICE

CHOMPU SRIUDOMKAJORN 4637180 EGTI/M
M.Sc. (TECHNOLOGY OF INFORMATION SYSTEM MANAGEMENT)

THESIS ADVISORS : SUTTHINANT NANTHACHIT,M.S.,
THITASAK BOONTHAI M.D.,M.S., KONGLIT HUNCHANGSITH, M.S.E

ABSTRACT
The purposes of this study were to design and develop a web based reporting

system for communicable disease surveillance by utilizing existing resources to solve some
problems which were still found from the previous program and legacy system of]
Samutprakarn Provincial Public Health Office.

A web to database technology was chosen for development. MySQL was used as a
database server. Apache as a web server, PHP as a script language to interact between web
and database server and was used to generate reports. The system data could be retrieved from
HCIS program and Rp.506 program. The RAS , FTP and Mail server of an existing network
infrastructure were used for data transferring.

The outcome of this study is the web based reporting system for communicable
disease surveillance applied at Samutprakarn provincial public health office. This system
provides an easy way to access the reports of communicable disease surveillance. Health
officers from all levels of Samutprakarn province could request for the report at anytime and
from anywhere with their familiar web browser program. They always receive the latest
information because the report is generated from database every time when user requests. The
system provides several ways of data entry; entering data directly via web screen and entering
data in .txt file extension. The system can generate an XML document which will be used for
future data interchange. Furthermore, the web-based reporting system opens an opportunity

for a system administrator to manage it remotely too.

KEY WORDS : WEB BASED REPORTING/ COMMUNICABLE DISEASE
SURVEILLANCE / SAMUTPRAKARN PROVINCIAL PUBLIC
HEALTH OFFICE
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CHAPTER1
INTRODUCTION

1.1 Background and Problem Statement

Samutprakan Provincial Public Health Office (SPKPPHO) is located at
Tambon Paknam, Amphoe Muang, Samutprakan. It is under the supervision of the
Office of the Permanent Secretary for Public Health. The Permanent Secretary is in
charge of controlling and monitoring all provincial health activities so they are
implemented in accordance with the Ministry of Public Health (MOPH)’s policies and
programs. Agencies under SPKPPHO are Samutprakan Hospital, 4 Community
Hospitals, 6 District Health Offices, and 61 Health Centers.

For the past 10 years, it was a period of information technology explosion.
Many offices try to apply information technology for their business processes. The
SPKPPHO was no exception, many programs were developed to address those time’s
problem that a health officer had to spend a lot of time in providing a very large
number of reports to support requests from many departments of the MOPH. Rp.506
program was one of those programs. It was created to support the Bureau of
Epidemiology’s communicable disease surveillance reporting system by in-house staff
of SPKPPHO.

To address the same problem throughout Thailand that the health officer
spend a lot of time in working process of health information reporting system, the
Information and Communication Technology Center(ICTC) of MOPH had launched a
Health Center Information System (HCIS) Program and a Provincial Health
Information System (PHIS) Project. The purpose to develop the HCIS program, is to
manage all information in a health center such as information of patients, treatments
service, health promotion, health prevention and so on. The health officer can
manipulate the data of health service activities in the health center and also generate
many health information reports including report 506 automatically. After the health

officer finished their services to the patient, their work will be finished too. The health
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officer has no concern about providing reports because they can leave them with the
HCIS program.

While HCIS program is a tool for gathering and providing the data support
for health information system, the purpose of PHIS project is to create a new line of
health information reporting system by setting up a centralize database and FTP
server. This server is located at Provincial Public Health Office (PPHO). It is used for
receiving electronic data file from the health center. Thus, instead of following the
traditional line of reporting where the starting point is at the health center to the
District Health Office (DHO) then to the PPHO and the MOPH respectively, the
health officer can send electronic data file directly to this database server via Remote
Access Service (RAS). Conversely, the related authorities or someone who has
authorization could access and retrieve data from this database too.

According to the primary design of PHIS project, the basic information need
for health information system consisted of 18 files which we could retrieve from HCIS
program. It is known as the 18 standard data set (the 18 files in jargon term). These 18
files will be sent to the centralize database at provincial level in electronic form. The
data file name is E PCU.zip. Currently, the 18 files couldn’t support the
communicable disease surveillance reporting system or it could but lack of
management to support so both HCIS and Rp.506 program are still used in health
center simultaneously. The working processes of the communicable disease
surveillance reporting system, the relationship between the Rp.506 program and the

HCIS program is presented in figure 1.1
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Figure 1.1 The current working processes of the communicable disease surveillance

reporting system of Samutprakarn province.

From all these backgrounds, it should be smooth because we have many
programs support our tasks. But in real life, it doesn’t work. It still has some problems
in the system as listed below:

1.1.1 Duplicate work

As mention earlier, a lot of programs were developed and launched from
head office to use at the health center. In this case, at least two, the HCIS and Rp.506
program. The items of both programs are alike but their attributes are not, such as a
patient’s name, last name, age, gender, address, diagnosis and so on. The health officer
of tambon level always complain that why they must re-key the same set of items in
many programs. This situation shows that each system was originally designed as
program specific data collection and reporting tools. They had limitation on their data
analysis capacity and lack the functionality of system integration. As the result, we
have to face with the old problem “the task and data redundancy”, but it came in a new

form.

Database  Y—pprompt for further
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1.1.2  Lack of accessibility to reports and person dependency

This problem was occurred when the health officer who responses for
epidemiology information is absent and if someone ask some questions, such as; what
the number of reported cases of acute diarrhea today is. No one knows even though the
data is there, stored in a computer in the office. When someone want reports, they
have to ask from the health officer at epidemiology center every time. This is not a
convenient way to access the information.

1.1.3 Delay of transferring data

In the communicable disease surveillance reporting system, the sooner we
get an information, the more efficiently we can take action to respond to the disease
outbreak  This information is very critical for the CEO and the management
committee of PPHO in making decision. Currently it takes about 1-2 weeks for
transferring data in common reporting system from the starting place to the provincial
level, but it might took about a month for a report to traverse the system. The delay of
transferring data made the information outdate. Let’s imagine if this occurs at the
Bureau of Epidemiology, gathering data from all 76 provinces to present the country
situation, this data collection addressed retrospective study only.

1.1.4 Time and paper consuming

The health officer at epidemiology center of PPHO has to spend a lot of time

in providing the communicable disease surveillance reports: a daily, weekly and
monthly reports, especially whenever a disease outbreak is occurred, the report will be
generated more frequently because its information is dynamic. This process consumes

a lot of time and paper because we must update the reports manually.

Thus, Web-based Reporting System for Communicable Disease Surveillance
will be developed. The new system will provide reports of communicable disease
surveillance as the previous system did, but will give an easy way to access. It will
allow several types of data entry. Data can either be entered to the system in the form
of .txt extension, imported from PHIS database and also directly key-in via web
screen. The latter is provided for those users who had not used HCIS program. The
data which has been captured from HCIS program will be sent as the E PCU.zip to the

centralized database server at provincial via RAS. The web database technology will
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be used to generate and display reports. The XML technology could be used for data

exchange with other authorities.

1.2 Objective
e To design and develop the web based reporting system for
communicable disease surveillance of SPKPPHO.

e To utilize existing resources of SPKPPHO

1.3 Scope of Work

e Analyze, design, develop and implement the system at SPKPPHO.

e The project will focus on the information of the communicable disease
surveillance system at epidemiology center of SPKPPHO between
January — December 2004.

e Data entry could be obtained from both PHIS project and Rp.506
program.

e The RAS, FTP, WWW and HCIS database servers are available on the
existing infrastructure of SPKPPHO.

1.4 Expected Result
e The Web-based Reporting System for the Communicable Disease
Surveillance of SPKPPHO (The SPKWebSur system).

e Cancellation of using Rp.506 program at tambon level.
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1.5 Scheduling

The schedule of the SPKWebSur System

Time (month)

Task List
1 2 3 4 5 6 7
1. System Analysis —
2. System Design —

3. Implementation

3.1 Phasel —
3.2 Phase 2 ———
33 Phase 3 ——

4. Testing and Evaluate the system

5. Conclusion and suggestion S—
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CHAPTERII
LITERATURE REVIEW

In this chapter, we review in details of communicable disease surveillance
reporting system, a disease notification report (Rp.506) and its data structure, applying
information technology for communicable disease surveillance reporting system in
Thailand, other related researches and developments, the worldwide electronic health
records development and review of technology. These are required to design and

develop the SPKWebSur system.

2.1 Communicable Disease Surveillance Reporting System

Communicable Disease Surveillance Reporting System is an important activity
for epidemiology work. Epidemiology is the study of how disease spread in
populations and of the factors that influence or determine this spreading. A broader
definition of epidemiology than that has been widely accepted, it defines epidemiology
as “The study of the distribution and determinants of health-related states or events in
specified populations and the application of this study to control of health
problems”(4).

One objective of epidemiology is to determine the extent of disease found in
the community. “What is the burden of disease in the community?” This question is
critical for planning health services and facilities and for training future health care
providers. Epidemiological data is obtained from the disease surveillance reporting
systems which provide prompt information on disease outbreaks or unfavorable
health conditions.

The work of epidemiology is a network. All activities such as referring
information, receiving and announcing of disease outbreak, the investigation of
disease, the interchanging of knowledge and experience. All these activities need
co-operation from all levels of working: the district , amphoe, provincial, regional
through the national level. Without the cooperation, a disease outbreak may occur.

The network of communicable disease surveillance system is as shows in figure 2.1
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Figure 2.1 The network of communicable disease surveillance reporting system

Remark

CUP (Contracting unit for primary care), PCU (primary care unit)
CUS (Contracting unit for secondary care), OPD (Out Patient Department)
CUT (Contracting unit for tertiary care)



Fac. of Grad. Studies, Mahidol Univ. M.Sc.(Tech. of Info. Sys. Management) / 9

2.2 A Disease Notification Report and Its Data Structure

Tools for collecting the data of communicable disease surveillance system
are Disease Notification Report (Rp.506) and Disease Notification Correction Report
(Rp.507). Whenever a patient visit a health care unit (a health care unit might be a
health center, the out patient department of a community hospital or a general hospital
or any health care unit) and is diagnosed that he/she was ill from a communicable
disease, that visit will be recorded in Rp.506. The Rp.507 is used for diagnosis
changing in the previous Rp.506. The Rp.506 program was constructed to support this
process. It was distributed and applied to all health care units in Samutprakan
province. Once a week, all these reports will be gathered, the health officers key data
in the Rp.506 program then transmit electronic data file to append in Rp.506 program
at the DHO and from the DHO to the PPHO, after that the health officer at provincial
epidemiology center will generate, analyze, produce a provincial disease surveillance
report and finally get the provincial data in the form of “Epispdb.dbf” to be
transmitted to The Bureau of Epidemiology for further analyzing the national
situation. Table 2.1 presents rp.506 data structure of the epispdb.dbf according to

requirement of the Bureau of Epidemiology.
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Field Name Width Meaning
HN 4 The hospital number
DS 2 Disease number
SEX 2 Sex
AGE 2 Age
MAR 3 Marry status
RACE 1 Race
PCC 2 Occupation
DIST 2 Amphoe
PV 2 Province
ST 1 Patient status
PC 1 Health Care Unite
PT 1 Patient Type
MUNC 1 Municipality
ORG 1 Organic Type
VACC | Vaccine
PATT 1 History of illness
COMP 1 Complication
LAB 1 Laboratory
RPDT 6 Report date
ILDT 6 The beginning ill date
ADDT 6 The admitted date
REPT 6 The report received date
RP 2 Reported province

Table 2.1 : The Rp.506 data structure requirement of the Bureau of Epidemiology
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2.3 Applying Information Technology for the Communicable Disease

Surveillance Reporting System in Thailand.

Rp.506 program : The Rp.506 program was developed with Microsoft
Access 97 by in-house staff of Epidemiology center of SPKPPHO. It is used for the
communicable disease surveillance reporting system. Currently this program is used in
most health centers in Samutprakarn province simultaneously with HCIS program.
The health officer at Epidemiology center of SPKPPHO can append, edit Rp.506 data
and generate many reports (paper-based) according to epidemiology requirements
and export electronic data file to submit to the Bureau of Epidemiology of the MOPH.

EPIDEM program : Similar to Rp.506 program but was developed with
Foxpro by The Bureau of Epidemiology and is still used in many provinces in
Thailand.

The Bureau of Epidemiology of the MOPH (24) and some provincial
public health offices published the disease surveillance reports via WWW using
dynamic web database technology(25)(26)(27)(28).

Several Provincial Public Health Offices published their communicable
disease surveillance reports via WWW using HTML and PDF format documents
(28)(29)(30).

2.4 Other researches and developments

In Thailand, there is no direct research on web based reporting system for
the communicable disease surveillance, but many researches are closely related and
variously applied for many fields. Most of them are alike in using Web database
technology suitable with their businesses. The differences are the contents of
information and the tools which they selected for development. Such researches are A
development of web data base system for flower plants in Thailand (16), Poll web
database with analysis and report generator(17). The development of web-based
supercritical carbon dioxide extraction information system(18), The development of
web based instruction of music scales for Mathayomsuksa III (19), A web based
application prototype for multi-branch demand and inventory management(20), Web

based dental case consultation system (21) and many others.
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The development of the prototype and the application of web database for
report marketing research was developed by Songkran Ngoulakorn, who graduated
from Mahidol University. The prototype was the result of applying Internet
Technology to report marketing research. There were two kinds of application in the
system: database and web-based applications. The database application was developed
by Microsoft Access to collect results of marketing research. Then the application was
integrated with web page by using HTML and ASP. By developing the prototype, all
related data were gathered, re-structured and transformed into a single integrated
database, using the web as the delivery medium, A client can retrieve data anytime and
anywhere (20).

Sathien Hunta who was graduated from Mahidol University and works at
Tak Provincial Public Health Office had designed and developed Thailand Adverse
Product Reaction Monitoring System (TAPROM) using web engineering. The paper
demonstrated the process of transferring data from remote clients at provincial level
directly to database server at regional authorities via WWW. The XML document
were generated from database for displaying reports and the APR information. The
central authorities reviewed of the APR report. The communication between the
central and the regional authorities was done through browser with chat room and web
board (21).

According to background and problem statement of TAPROM, it was rather
similar to SPKPPHO’s problems. Both systems business processes are to gather
reports from local authorities to present summary reports of the system. But the way
TAPROM did is not suitable for our system. Firstly, the Rp.506 report has more
items and occurs more frequent. Secondly, data entering (the same items patient
name, age, diagnosis etc.) via web browser may create more workload to the health
officers. Thus, the way we would do is to retrieve data from routine work. The health
officers will finish their works after using HCIS program which is their daily routine

work, leave reports generating process behind the PHIS project.
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2.5 The Worldwide Electronic Health Records Development (2)

Marion Ball, EdD, Vice President, Clinical Informatics Strategies,
Healthlink Inc. talked about EHR development and use in other countries at the
HIMSS meeting in February in Orlando, Florida.

Factors such as geography, demographics, national healthcare policies
including financing and the delivery of healthcare, politics and the stage of economic
development in certain countries often influence developing EHR systems.

The stage of development of EHR systems can range from the seminal to the
highly developed with no country or regions having achieved 100% saturation.
Countries that have EHR need to have adequate telecommunications infrastructure, a
clear conceptual model for an EHR system, developing standards for terminology,
data exchange formats, a unique patient identifier, provide privacy and confidentiality,
and design an architecture to allow for extensibility and scalability. Additionally, the
implementation of an EHR system requires a transformation of the healthcare
environment that involves changes in the workflow in the organization, and the
education and training of all healthcare participants.

Countries such as the U.S., South Africa, and Brazil have a market driven
approach to develop EHR and therefore implementation is more difficult. Other
countries like the UK, Canada, Denmark, Sweden, Hong Kong, and Australia use a
national approach.

Canada created the Canada Health Infoway that plans to have an
interoperable EHR system in place within 5-7 years. Canada has budgeted close to CN
$2 billion for the implementation of national health records. Canada’s political
impetus has been largely around improving the tools for -caregivers.

In Great Britain, the NHS is developing the National Clinical Information
System and the goal is to implement a $3.9 billion system by late 2008. The system
will reach 50 million people, with a 10 year contract for 5 regions throughout the UK.
The Data Spine which is the national database of core patient information will include
medical histories, current medications, and allow physicians access to the system

anytime.
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The Danish Health Care System serves all 5.3 million citizens with 3500
GPs having 90% of all patient contacts with 90% of the GPs using electronic records.
The objective is to have all hospitals implement EHR by January 2006.

Australia has a geographically dispersed population and therefore there is
pressure on delivering services across rural and remote areas with increased efficiency,
with a focus on quality and safety. The National Electronic Health Record System is
being developed with 2 years of the R&D completed along with an interim research
report. Trials are now underway in Australia.

Africa has many difficult problems to overcome. Africa is a country with
many languages, the country is poor, people lack education, a poor communication
infrastructure, the country is ravaged by HIV/AIDS, and private care is only available
to the few that can afford it. Africa is taking steps to develop a National Electronic
Health Record and has now established a task force to work on Africa’s EHR.

Lessons learned about EHR worldwide are:

e What works in one country may not be politically or culturally acceptable in
another

e Senior leadership in government supported initiatives are crucial for the
required funding level and mandating standards

e A good mix between government and private sector might lead to the greatest
success in implementing EHR

e Major failure entail the lack of management skills at the project level and the
change of management level.

e Importance of re-education is vastly underestimated

e Lack of trained health care informaticians down to the level of care providers

e (rass root participation is greatly needed

¢ Clinicians must see the value of the technology
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2.6 Technology Review

2.6.1 The Systems Development Life Cycle(SDLC) and methodologies

The SDLC has a similar set of four fundamental phases: planning, analysis,
design, and implementation (3).

The planning phase is the fundamental process of understanding why an
information system should be built and determining how the project team will go
about building it. The analysis phase answers the questions of who will use the
system, what the system will do, and where and when it will be used. During this
phase the project team investigates any current system(s), identifies improvement
opportunities and develops a concept for the new system. The design phase decides
how the system will operate, in terms of the hardware, software, and network
infrastructure; the user interface, forms, and reports that will be used; and the specific
program, databases, and files that will be needed. Although most of the strategic
decisions about the system were made during the analysis phase, the steps in the
design phase determine exactly how the system will operate. The final phase in the

SDLC is the implementation phase, during which the system is actually built.

The phased development methodology(3)

The phased development methodology breaks the overall system into a
series of versions that are developed sequentially. The analysis phase identifies the
overall system concept, and the project team, users and system sponsor then
categorizes the requirements into a series of versions. The most important and
fundamental requirements are bundled into the first version of the system. The
analysis phase then leads into design and implementation, but only with the set of
requirements identified for versionl (Figure 2.2)

Once version 1 is implemented, work begins on version 2. Additional
analysis is performed on the basis of the previously identified requirements and
combined with new ideas and issues that arose from users’ experience with version 1.

Version 2 then is designed and implemented, and work immediately begins on the
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next version. This process continues until the system is completed or is no longer in
use.

Phased development has the advantage of quickly getting a useful system
into the hands of the users. Although it does not perform all the functions the users
need at first, it begins to provide business value sooner than if the system were
delivered after completion, because users begin to use the system sooner, they are
more likely to identify important additional requirements sooner then with structured
design situations.

The major drawback to phased development is that users begin to work with
systems that are intentionally incomplete. It is critical to identify the most important
and useful features and include them in the first version while managing users’

expectations along the way.

Planning j

Analysis

Design Design j N,

System

version 1

System

version 2

System

version 3

Figure 2.2 : The phased development methodology
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2.6.2 Multi-Tier Client/Server Systems

Client/server is a term used to describe a computing model for the
development of computerized systems. This model is based on the distribution of
functions between two types of independent and autonomous processes:
servers and clients. A client is any process that requests specific services from server
processes. A server is a process that provides requested services for clients. Client and
server processes can reside in the same computer or in different computers connected
via a network. When client and server processes reside on two or more independent
computers on a network, the server can provide services for more than one client. In
addition, a client can request services from several servers on the network without
regard to the location or the physical characteristics of the computer in which the
server process resides. The network ties the servers and clients together, providing the
medium through which clients and servers communicate.

client/server systems may also be classified as 2-tier or 3-tier. In a 2-tier
client/server system, a client requests services directly from the server. In a 3-tier
client/server system, the client’s requests are handled by intermediate servers that
coordinate the execution of the client requests with subordinate servers.

A client/server infrastructure, known as the client/server architecture, is a
prerequisite to the proper deployment of client/server systems. The client/server
architecture is based on hardware and software components that interact to form a
system. This system includes three main components: clients, servers, and
communications middleware.

e The client is any computer process that requests services from the server.

The client is also known as the front-end application, reflecting that the
end user usually interacts with the client process.

e The server is any computer process providing services to the clients. The
server is also known as the back-end application, reflecting that the
server process provides the background services for the client process.

e The communications middleware is any computer process through which
clients and servers communicate. The communications middleware, also

known as middleware or the communications layer, is made up of several
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layers of software that aid the transmission of data and control
information between clients and servers.

e The communications middleware is usually associated with a network.
All client requests and server replies travel through the network in the

form of messages that contain control information and data.

Client process Communication Database Server Process
sends SQL request Middleware receive requests
validates and
through route SQL requests to )
executes it
communication Database Server
Middleware
. S L. S !
Client Process |:Ql,'> Communication Q Database Server
Middleware
< Network <—
Data Data

Figure 2.3 A client/server architecture

2.6.3 World Wide Web (WWW) Technology

The World Wide Web (the Web) is at the heart of the explosion in the
business use of the Internet. The Web is a system with universally accepted standards
for storing, retrieving, formatting, and displaying information using a client/server
architecture. The Web combines text, hypermedia, graphics, and sound. It is based on
a standard hypertext language called hypertext markup language (HTML), which
formats documents and incorporates dynamic links to other documents and pictures
stored in the same or remote computers. Those who offer information through the Web
must establish a home page and then provides on Web server. To access a Web site,
the user must specify a uniform resource locator (URL), which points to the address of
a specific resource on the Web. Http (hypertext transport protocol) is the
communication standard used to transfer pages on the Web(8).

Web server : A specialized application whose only function is to “listen”
for client requests, process them , and send the requested web page back to the client
browser(9). A Web server is a program that, using the client/server model and the
World Wide Web's Hypertext Transfer Protocol (HTTP), serves the files that form

Web pages to Web users (whose computers contain HTTP clients that forward their
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requests). Every computer on the Internet that contains a Web site must have a Web
server program. Two leading Web servers are Apache, the most widely-installed Web
server, and Microsoft's Internet Information Server (IIS). Other Web servers include
Novell's Web Server for users of its NetWare operating system and IBM's family of
Lotus Domino servers, primarily for IBM's OS/390 and AS/400 customers.

Web servers often come as part of a larger package of Internet- and intranet-related
programs for serving e-mail, downloading requests for File Transfer Protocol (FTP)
files, and building and publishing Web pages. Considerations in choosing a Web
server include how well it works with the operating system and other servers, its
ability to handle server-side programming, security characteristics, and publishing,
search engine, and site building tools that may come with it (23).

Web browser : The end-user application used to browse or navigate (move
from page to page) through the Internet(9). They are easy-to-use software tools for
displaying Web pages and for accessing the Web and other internet resources. Web
browser software features a point-and-click graphical user interface that can employed
throughout the Internet to access and display information stored on computers at other
Internet sites. Browsers can display or present graphics, audio, and video information
as well as traditional text, and they allow us to click on-screen buttons or highlighted
words to link to related Web sites. Web browsers have become the primary interface
for accessing the Internet or for using networked systems based on Internet
technology. The two leading commercial Web browsers are Microsoft’s Internet

Explorer and Netscape (8).

2.6.4 XML Technology

XML, the Extensible Markup Language, is a new specification originally
designed to improve usefulness of Web document. It defines for a generic syntax used
to mark up data with simple, human-readable tags. It provides a standard format for
computer documents. This format is flexible enough to be customized for domains as
diverse as web sites, electronic data interchange, vector graphics, genealogy, real
estate listings, object serialization, remote procedure call, and voice mail systems(12).

Whereas HTML only determines how text and images should be displayed on a Web
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document, XML describes what the data in these document mean so the data can be
used in computer programs.(8)

The World Wide Web Consortium (W3C) is an organization that develops
standards for a variety of Internet-related technologies, such as HTML and Cascade
Style Sheets(CSS). The W3C refers to their standards as recommendations. Among
these is the XML recommendation. XML, Like HTML and CSS, is an open standard.
An open standard is shared and available to all, but XML documents are more flexible
than HTML documents because they include content within user-defined tags (7).
XML may eventually replace HTML; or the two standards may merge into one very

powerful language(9).

Comparison of HTML and XML

Plain English

HTML

XML

Proposal Workplan :

This project begins
August 1, 2004 and
ends on April 30,
2005. Cost of this
proposal are expected
to be 20,000 baht.

<BODY>

<H1> Workplan <H/1>
<P> This project begins
August 1, 2004 and
ends on April 30, 2005.
</P>

<P> Costs of this
proposal are expected
to be 20,000

baht </P>

</BODY>

<proposal>

<scope>

<head> Workplan</head>
<schedule> This project begins
<startdate>

August 1, 2004

</startdate>

and end on

<enddate>April 30, 2005
<enddate>

</schedule>

<fees> Costs of this proposal
are expected to be

<range> 20,000 baht</range>
</fees>

</scope>

</proposal>

Table 2.2 : Comparison of HTML and XML document

The purpose of XML is to allow anyone to freely describe structured and

unstructured data and their relationships. Both HTML and XML are derivatives of the
meta-language, SGML, which has supported similar markup concepts for over two
decades. However, XML is not based on HTML. XML is a simplified version of
SGML without its overall complexity(11).
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XML is a markup language for structured and semi-structure data and is
supported by major industry rivals such as IBM, SUN, Oracle, and Microsoft. (11)
XML is unique in its ability to share data between systems through data
streams. XML capabilities are the new frontier for software that implements electronic
data exchange over the web(9), so it is already becoming a serious technology for
Web-based applications. The key to XML is the setting of standards that enable both
sending and receiving parties to describe data the same way. Each standard is
contained in an XML Document Type Definition (DTD), usually simply called a
dictionary. (8)
XML has several benefits and features
e XML can act as a mediator for accessing many forms of data over the
internet because it is an open standard, which is platform independent,
license free, vendor neutral, and has strong vender support
e XML syntax is very simple, yet strongly enforced.
e XML promotes automated data reuse.

e XML uses meta-data. Which allows it to be self-describing(11).

With XML documents, we can

e Sort information easily in the browser ( no server or database
connectivity required)

e Reuse information by separating parts of a document or pull parts of a
document form external sources.

e Reformat information easily by specify the meaning of as many or as few
pieces of information as we like.

e Add tags as we need them (7).

XML is a strong candidate to mediate structured and unstructured data on the
Internet; because XML’s data structure is flexible, it supports advanced views and it

supports intelligent agents and applications integration. (11)
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2.6.5 Relational Database

Relational Databases is the most popular kind of database for application
development today . A relational database is based on collections of tables, each of
wihich has a primary key, a field(s) whose value is different for every row of the table.
The tables are related to each other by placing the primary key from one table into the
related table as a foreign key. Most relational database management systems support
the idea of ensuring that values linking the tables together through the primary and

foreign keys are valid and correctly synchronized(3).

2.6.6 Structured Query Language (SQL)

SQL (also known as SEQUEL) was developed by IBM in San Jose,
California. It is the most common database query language in use today. It is actually
more than just a query language, but also to create them in the first place. In particular,
SQL has the following component:

e A data definition language (DDL) component, to allow the definition

(creation) of database components, such as tables.

e A data manipulation language (DML) component, to allow manipulation

of database components.

e A data control language (DCL), to provide internal security for a

database.(10)

SQL is relatively easy to learn, its basic command set has a vocabulary of
less than 100 words, Better yet, SQL is a nonprocedural language: We merely have to
command what is to be done; we don’t have to worry about how it is to be done.

The American National Standards Institute (ANSI) prescribes a standard
SQL- the most recent version is known as SQL-99 or SQL3. The ANSI SQL standards
are also accepted by the International Organization for Standardization (ISO).
Although adherence to the ANSI/ISO SQL standard is usually required in commercial
and government contract database specifications, many RDBMS vendors and their
own special enhancements. Consequently, it is seldom possible to move a SQL —based

application from one RDBMS to another without making some changes.
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There are some very good reasons for studying SQL basics:

o The ANSI standardization effort has led to a de facto query standard for
relational databases. In fact, many relational database experts are inclined
to argue that “if it’s not SQL , it ’s not relational”

e SQL has become the basis for present and expected future DBMS
integration efforts, allowing us to link hierarchical, network, relational,
and object-oriented databases.

e SQL has become the catalyst in the development of distributed databases
and client/server database architectures.

SQL is the standard language for accessing the data in the tables, and it

operates on complete tables, as opposed to the individual records in the tables. Thus a
query written in SQL is applied to all the records in a table all at once, which is
different from a lot of programming languages that manipulate data record by record.
When queries must include information from more than one table, the tables first are
joined together on the basis of their primary key and foreign key relationships and
treated as if they one large table, Examples of RDBMS software are Microsoft Access,
Oracle, DB2, Sybase, Informix, and Microsoft SQL Serve.

2.6.7 Web-to-Database Middleware : server-side extensions (9)

In general, the web server is the main hub through which all Internet services
are accessed, when an end user uses a Web browser to dynamically query a database,
the client browser requests a Web page. When the web server receives the page
request, it looks for the page on the hard disk and, when it finds this page, the server
sends it back to the client. But in database-query scenario, the Web server generates
the Web page contents before it sends the page to the client Web browser, The only
problem with the preceding query scenario is that the Web server must first include the
database query result on the page before it sends that page back to the client,
Unfortunately, neither the Web browser not the Web server knows how to connect to
and read data from the database. Therefore, to support this type of request, the Web
server’s capability must be extended so it can understand and process database

requests, This job is done through a server-side extension.
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A server-side extension is a program that interacts directly with the Web
server to handle specific types of requests. In the preceding database query , the
server-side extension program retrieves the data from databases and passes the
retrieved data to the Web server, which in turn sends it to the client’s browser for
display purposes. The server-side extension makes it possible to retrieve and present
the query results, but what’s more important is that it provides its services to the Web
server in a way that is totally transparent to the client browser. In short, the server-side
extension adds significant functionality to the Web server and, therefore, to the
Internet. Examine Figure 2.4, trace the Web-to-database middleware actions:

1. The Web browser sends a page request to the Web server.

2. The Web server receives and validates the request. In this case, the server

will pass the request to the Web-to-database middleware for processing,
Generally, the requested page contains some type of scripting language
to enable the database interaction.

3. The Web-to-database middleware reads, validates, and executes the
script. In this case, it connects to the database, queries the database,
dynamically generates an HTML-formatted page that includes the data
retrieved from the database, and sends it to the Web server.

4. The Web server returns the just-created HTML page which now includes

the query result to the client browser for display.
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Figure 2.4 Web-to-database middleware

The interaction between the Web server and the Web-to-database is crucial
to the development of a successful Internet database implement. Therefore , the
middleware must be well integrated with the other Internet services and the
components that are involved in its used and install itself to match that Web server’s
requirements, In addition, how well the Web server and the Web-to-database service
interact will depend on the Web server interfaces that are supported by the Web

SCrver.
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CHAPTER 111

MATERIALS AND METHODS

This chapter describes materials and methods that would be used to design
and develop the SPKWebSur System.

3.1 Materials

3.1.1 Hardware

e Server

CPU Pentium IV 1.2 GHz.
RAM 256 MB

Hard Disk 40 GB

VGA monitor

Mouse, keyboard and network interface card

e Client

3.1.2 Software

CPU Pentium III 900 MHz
RAM 128 MB

Hard Disk 10.2 GB

VGA monitor

Mouse, keyboard and network interface card

e Server

Linux TLES.5 as an operating system

MySQL as database server and phpMyAdmin as a tool to
interact with MySQL.

Apache as a web server.

FTP service

e (lient

WindowXP Professional as an operating system

Web browser : Internet Explorer and Mozilla Firefox
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- WSFTP program.
- Visio2000
3.1.3. Existing Network Infrastructure and resources of SPKPPHO

3.2 Methods

The design and development of the SPKWebSur system will use the phased

development life cycle, the steps of work are as following:

3.2.1 Planning

The planning phase is the fundamental process of understanding why an
information system should be built and determining how the project will go about
building it. The first step is called project initiation, during which the system’s
business value to the organization is identified. A system request presents a brief
summary of a business need. We have already initiated to the project according to

background and problems statement in chapter 1.

3.2.2 Analysis

The process of system analysis is divided into four steps: information
gathering, analysis the as-is system and requirements, identifying improvements, and
developing a concept for the to-be system. To do any of these steps, We must gather
enough information to clearly understand the current business processes and the needs

for the new system.

3.2.2.1 Information gathering
The information will be obtained from interviewing all stakeholders,
gathering related documents, reviewing the current business process and existing
resources.

e Interviewing all stakeholders who are involved in the system. The
stakeholders are the system users (the health officers at Health Centers, the
health officers at DHO, the health officers at PPHO and the CEO of
SPKPPHO), the system providers (Network and system administrator), and
the CEO again, on behalf of the system owner.
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e The related documents are report 506 and report 507, examples of the
provincial reports of disease surveillance system in accordance with The
Bureau of Epidemiology requirements.
e Reviewing existing resources the program Rp506, the program HCIS, the
PHIS project, and the network infrastructure of SPKPHO.
3.2.2.2 Requirements Analysis
After gathering information, the requirements must be determined.
Requirements analysis seeks to determine the characteristics of an acceptable solution.
A clear understanding should exist of what the solution should provide. According to
the problems mentioned in chapter 1 and information from data gathering, we can
classify user’s requirements into 2 categories. The functional requirements and
optional requirements
The functional requirements are;
e The SPKWebSur system must be able to generate and display reports of
communicable disease surveillance of SPKPPHO. Those reports are

» Reports for Critical Communicable Diseases

» Reports for General Communicable Diseases

e The system must be able to provide several different methods of data
entry.

» Data entry via web screen : The system will provide web screen for
the manipulation of the report 506, including the appending, editing
and deleting.

» Data entry in the form of electronic data (episend.txt).

e The system must be able to generate reports automatically and
dynamically.

e The system must be able to provide an easy access to reports without
contacting with the health officer at Epidemiology Center of SPKPPHO.

The optional requirements ;

e The system should provide the way for exporting data to be changed

with other organization.
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3.2.2.3 Analysis of the As-is System

Currently, the SPKPPHO uses Rp.506 program to generate paper form
report. We have got communicable disease surveillance data from three groups of
health officers. The first group work at 61 Health Centers. This major group use HCIS
program, PHIS project and have got a problem of duplicate work. The second group
work at a general hospital and 4 community hospitals. The last work at other
authorities. The last to groups have no problem because they have their own system
support for reports.

The other unsatisfactory of the as-is system are the way to generate and to
access to reports. Generating reports consumes a lot of time and paper. The health
officer spend too much time and paper to provide reports. For someone who are
concerned or want the reports, especially when a disease was occurred. It is very
critical to set rapid policy. They must ask reports from the health officer at
Epidemiology Center every time. This is not a convenient way. How could we set the
reporting system which could provide the easy way to access from anytime, anywhere
and free from personal dependency.

The Rp.506 program was developed with Microsoft Access97 and use to
manage report 506,507 and applied for communicable disease surveillance system.
The database is stored in a personal computer at Epidemiology Center of SPKPPHO.

The context diagram of the as-is system is presented in figure 3.1

surveillance system

0
«a—Reports request—  Users :
Health | Rp.506 Rp.506 Program - CEO
officers information for - health
communicable disease |/ —Faperformreportse  gficarg

Figure 3.1 The context diagram of the As-is system.
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3.2.2.4 Identifying improvement

As the information of the as-is system is gathered, it also begins to identify
improvement. Most of the improvement opportunities come from problems in the
current system.

In this project, the elimination technique could be applied to Health Centers.
If we could convert all items of the disease surveillance system’s information need
from HCIS program, so we could eliminate Rp.506 program at tambon level. A
health officer will work only one program, then the system will have no duplicate
work.

Let us turn to the technology analysis technique. In chapter 2, we have
reviewed for some technologies. The Web-to-Database Technology gives an
opportunity for us to generate the disease surveillance reports dynamically and
automatically from an existing database. The health officer at epidemiology center at
SPKPHO will be free from providing reports process. No concerning to update the
reports anymore because the reports will be generated automatically. When the system
users or someone who are concerned want reports, they could access and get reports
easier at anytime and anywhere without contact anybody anymore.

An existing infrastructure of SPKPPHO gives an opportunity to make the
transferring data is more quickly than it used to be by RAS and FTP services. The
database of the system will be updated more frequent as we need. We couldn’t make a
real time system but with this technique. The near real time of reporting will be our
solution.

The XML technology could be our optional solution for data exchanging

with other authorities.

3.2.3 Design the to-be system

The design phase will use requirements that were gathered during analysis
phase to create a blue print for the to-be system. We focus on the most commonly used
techniques : The context diagram and data flow diagramming (DFD)will be created
and added references to the ways in which the data stores, data flows, and processes

will be implemented.
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Throughout this phase, We carefully considers the to-be system with respect
to the current environment and systems that exist with in the SPKPPHO as a whole.

In this phase we will design for architecture, interface and database.

3.2.3.1 Architecture design
A network model will be created to show where the major components of the
system will be located and how the components will be connected to one another. An
additional factor affects architecture design is system security that we must concern.
Security is threatened by problems arising from system disruption, data destruction,
disaster, and unauthorized access.
For this project, security using existing SPKPPHO infrastructure that provide

intranet-oriented authentication and authorization system.

3.2.3.2 Interface design

The interface design is process of defining how the users will interact with
the system and the nature of the inputs and outputs that the system accepts and
produces. The interface includes three fundamental parts, The first is the navigation
mechanism. The second is the input mechanism. The third is the output mechanism.

For this project, existing resources (HCIS program and Rp.506 program)
could be the input mechanism while a web based interface will allow database
manipulation and will be used for navigation and output mechanism. The Interface
Structure Diagram will be used to define the basic components of the interface and

how they work together to provide functionality to users.

3.2.3.3 Database design

From analysis phase we will get ERDs. ERDs contain references how data
will be stored in a file or database table, and metadata are included to describe the data
model components. ERDs and data dictionary of the SPKWebSur system will be
presented in Chapter 4.
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3.2.4 Implementation & Testing

The final phase is the implement and testing phase, during which the system
is actually built and tested. All parts of the system will be developed. According to
primarily analysis of the system, there are 3 major parts which are loosely connected
and rather independent. We will separate them into 3 parts. The first part is to develop
the way of transferring data from the health center to SPKPPHO and restore its into
database, the second is web-to-database technology development, this part include
manipulation of data, generating and displaying reports. The last is to develop the way
of data exchanging. All of these will be implemented at SPKPPHO.

After the system is developed, It will be tested using a functional, system
and acceptance testing technique. The functional testing examine a module or program
within the system; test cases come from the program specifications. The black-box
testing will be used for the test. The system testing examines how well several
modules work together in the whole system. The to-be system will be published on the
intranet web server combine with the existing system. System users will answer a

questionnaire for evaluation.
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CHAPTER IV
RESULTS

The result of this study is the web based reporting system for the
communicable disease of SPKPPHO (SPKWebSur System). It consists of five parts;
generating and displaying reports, manipulation report 506, transferring data, database
management and generating xml document. Part 1 is used by a general system user
who requests for Samutprakarn epidemiology surveillance reports such as the CEO,
the administrative committee of SPKPPHO, the health officers who work in
Samutprakarn province at all levels. Part 2 is used by the health officers who want to
manage report 506 data via web screen. Part 3,4 and 5 are used by the health officer at
Epidemiology Center of SPKPPHO. This system can be accessed by a web browser
program which specified URL with the IP address of the intranet web server of
SPKPPHO. After that the system user will get a system default page which provides
main menu of the system (see more details of web interface screen and a user manual
in Appendix A). This chapter presents and describes system design, database design,

interface structure design, infrastructure design and the result of testing.

4.1 System Design

4.1.1 Context diagram

Reports Usars
Hospitals apisand {xl N raguest CEO
_I:l'_.lnamir:_’ - haalth
Health nger Web based reporting reporls oficars
Centers [ — ~- P system
" for XML
Rip.506 ) —
Other M irfarmatian communicable disease Documents System
authorities Office Coda survelllance sysiem dala, Admin.
passwond apisand_txi

Figure 4.1 The Context diagram of the SPKWebSur system.
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4.1.2 Data Flow Diagrams
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4.1.2.1 Level 0 Data Flow Diagram
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Figure 4.2 Level 0 Data Flow Diagram of the SPKWebSur System.
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As shown in figure 4.2, the SPKWebSur system has 5 main processes;

PSPEC:1 Manipulate E PCU.zip Process

A health officer at health center get the health information from HCIS
program and send it to SPKPPHO in E_PCU.zip formatted. The E_PCU.zip consists
of 19 txt files(18 files of HCIS project and episend.txt of the web based reporting
system for communicable disease surveillance). With this process, the system could
receives, extracts and restores these 19 files into an appropriated data store.

PSPEC:2 Manipulate report 506 Process

This process is used by health officer who does not use any program
yet. The health officer can manipulate (appending, deleting, editing) report 506 record
by record remotely via web screen.

PSPEC:3 Manage database Process

This process is used by system administrator to manage the web based
reporting system data (“epidem” database).

PSPEC:4 Transfer data Process

This process is used by database administrator to transfer data from HCIS
database to “epidem”database.

PSPEC: 5 Generate and display reports Process

This process is used by a general system user to request and get the reports
of Samutprakarn communicable disease surveillance.

Each process has sub-processes and has its own data flow diagram. We
could decompose them into sub level as following;

4.1.2.2 Level 1 Data Flow Diagram for Process 1

1.2
Extract
E_PCU.zip

1.1
Receive
E_PCU.zip

Health

E PCU.zi E_PCU.zip
Centers - zP

FTP server

HCIS_DB 4——.txt 18 file 13

Insert data
into appropriated
table

txt 19 files

Figure 4.3 Level 1 Data Flow Diagram for Process 1




Chompu Sriudomkajorn Results / 36
4.1.2.3 Level 1 Data Flow Diagram for Process 2
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Figure 4.4 Level 1 Data Flow Diagram for Process 2

PSPEC:2.1 Verify User Process

This process is used to verify user. The system check authorization by
asking for office code and password. If they are matching and correct, then the user
will be allowed to pass through other processes.

PSPEC:2.2 Insert report 506 Process

This process is used to insert a new record of report 506 to epidem
database.

PSPEC:2.3 Editing report 506 Process

This process is used to edit report 506 record in epidem database.

PSPEC:2.4 Deleting report 506 Process

This process is used to delete report 506 record from epidem database
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4.1.2.4 Level 1,2,3 Data Flow Diagram for Process 3

Process 3 is used by system administrator to manipulate a system database
(“epidem” database). It has 2 sub-processes ; Process 3.1 is used for manipulating
tables or the system structure and Process 3.2 is used for manipulating data. Each one
has its own sub-processes.
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Figure 4.5 Level 1-2 Data Flow Diagram for Process 3
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PSPEC:3.1.1 Change table properties Process

This process is used to view or edit table properties in epidem
database such as changing of table name, field name or field length.

PSPEC:3.1.2 Create table Process

This process is used to create a new table to the system

PSPEC:3.1.3 Deleting table

This process is used to delete table from the system

PSPEC:3.2.1 Insert file Process

This process is used to insert text file into a table in the system. Instead
of appending data to the system one by one record. With this process we can append
many records at one time with text file formatted. The system admin must specify a
file name and its location for processing.

PSPEC: 3.2.2 Export file Process

This process is used to export data from the system. The system
administrator can export data from table both in text document and XML document.
The XML document is one requirement to be used for future interchange. To export
data, he must specify a file format and number of records to be exported.

PSPEC: 3.2.3 Manipulate system data Process

This process is used for manipulating system data such as data of province,
amphoe, tambon, diagnosis, ageGroup This sub process can be decomposed to three
sub-processes.

PSPEC: 3.2.3.1 View database structure Process

This process is used to display database structure and list all tables which
are in the system database. The system administrator must select table which he want
to manipulate its data.

PSPEC: 3.2.3.2 Insert data to selected table Process

This process is used to insert a new record into the selected table such as
insert a new province name into tbl_province, a new diagnosis name into
tbl_diagnosis and etc.

PSPEC: 3.2.3.3 Change and delete system data Process

This process is used to change or delete system data from the table.

The level 3 data flow diagram of process 3.2.3 is shown in figure 4.6
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4.1.2.4.1 Level 3 Data Flow Diagram for Process 3.2.3
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Figure 4.6 Level 3 Data Flow Diagram for Process 3.2.3
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4.1.2.5 Level 1 Data Flow Diagram for Process 4
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Figure 4.7 Level 1 Data Flow Diagram for Process 4

PSPEC: 4.1 Export data Process

This process is used to export data from table tbl_r506_rcv in HCIS
database. The system administrator must specify record ID and number of records to
be exported. Output of this process is the episend.txt file.

PSPEC: 4.2 File insert Process

This process is used to insert episend.txt file we have got from process 4.1
into table tbl r506 in epidem database.

4.1.2.6 Level 1 Data Flow Diagram for Process 5

Process 5 of the SPKWebSur system has 4 sub-processes (figure 4.8).
Process 5.1 is used to receive user request. If the user requests for critical disease
reports, the system will pass to Process 5.2. If the user requests for general reports, the
system will pass to Process 5.3. After finishing Process 5.2 or 5.3, the system displays
a report result by Process 5.4. Only Process 5.2 and Process 5.3 have sub-processes.
They can be decomposed into level 2. Level 2 Data Flow Diagram for Process 5.2 and

Process 5.3 are shown in figure 4.9 and figure 4.10 respectively.
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Figure 4.8 Level 1 Data Flow Diagram for Process 5
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4.1.2.6.1 Level 2 Data Flow Diagram for Process 5.2
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Figure 4.9 Level 2 Data Flow Diagram for Process 5.2

Process 5.2 has 10 sub-processes and is used to generate the critical
communicable disease reports of the present year.
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PSPEC: 5.2.1 Generate DHF report 1 Process

This process is used to generate DHF report 1. The report result is top-
ten leading morbidity rate per 100,000 populations classified by Tambon in
Samutprakarn province.

PSPEC: 5.2.2 Generate DHF report 2 Process

This process is used to generate DHF report 2. The report result is
number of reported case and morbidity rate per 100,000 populations classified by
Amphoe and Tambon in Samutprakarn province.

PSPEC: 5.2.3 Generate DHF report 3 Process

This process is used to generate DHF report 3. The report result is number
of reported case classified by age group.

PSPEC: 5.2.4 Generate DHF report 4 Process

This process is used to generate DHF report 4. The report result is number
of reported case classified by month and Amphoe in Samutprakarn province.

PSPEC: 5.2.5 Generate DHF report 5 Process

This process is used to generate DHF report 5. The report result is
reported case classified by week and Amphoe in Samutprakarn province.

PSPEC: 5.2.6-5.2.10

PSPEC: 5.2.6-5.2.10 are similar to PSPEC: 5.2.1-5.2.5 respectively, but they
are used to generate Acute Diarrhea reports
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4.1.2.6.2 Level 2 Data Flow Diagram for Process 5.3
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PSPEC: 5.3.1 Generate general report 1 Process

This process is used to generate general report 1. The report result is top
ten leading morbidity rate per 100,000 populations and number of reported case of
disease in Samutprakarn province of selected year.

PSPEC: 5.3.2 Generate general report 2 Process

This process is used to generate general report 2. The report result is
top-ten leading morbidity rate per 100,000 population and number of reported case
classified by Amphoe in Samutprakarn of selected disease and selected year.

PSPEC: 5.3.3 Generate general report 3 Process

This process is used to generate general report 3. The report result is
number of reported case and morbidity rate per 100,000 populations classified by
Amphoe and Tambon in Samutprakarn of selected disease and selected year.

PSPEC: 5.3.4 Generate general report 4 Process

This process is used to generate general report 4. The report result is
percentage of ontime of reporting from a health office to SPKPPHO.

PSPEC: 5.3.5 Generate general report 5 Process

This process is used to generate general report 5. The report result is the
latest date of reporting from each health office.

Figure 4.10 Level 3 Data Flow Diagram for Process 5.3
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4.2.1 Entity Relationship Diagram
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Figure 4.11 ER diagram of the SPKWebSur system.

4.2.2 Data Dictionary
Table 4.1 : tbl_diagnosis

Key | Field Name Data type Description
(length)
PK | diagCode char(4) Diagnosis Code
diagnosis varchar(30) | Diagnosis
thaiDiag varchar(30) | Diagnosis (Thai language)
ICD10 Varchar(5) | International Classification of Disease Code
Table 4.2 : thl_occupation
Key | Field Name Data type Description
(length)
PK | occuCode char(2) Occupation Code
occcupation varchar(30) | Occupation
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Table 4.3 : thl_r506
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Key | Field Name Data type Description
(length)
PK | year varchar(4) Year of report
PK | inputOffice varchar(5) OfficeCode where the report was created
PK | RNo. varchar(5) Report number ( assigned by a health office)
HN varchar(10) | Hospital number
poplD varchar(13) | Identification card number
FK | diagnosis varchar(5) Diagnosis code
FK | subDiag varchar(5) Subdiagnosis Code
title char(1) TitleCode
ptFName varchar(20) | Patient First Name
ptLName varchar(30) | Patient Last Name
gender char(1) Patient gender : male=1, female=2
DOB date Patient Date of Birth
ageY tinyint(3) Patient Year of age
ageY tinyint(3) Patient Month of age
ageY tinyint(3) Patient Day of age
FK | mrStatus char(1) Patient status of marriage Code
FK | race char(1) Patient race
FK | occupation char(2) Occupation Code
address varchar(30) | Address where the patient live during illness.
FK | village char(2) VillageCode where address located.
FK | tambon char(2) TambonCode where address located.
FK | amphoe char(2) AmphoeCode where address located.
FK | province char(2) ProvinceCode where address located.
FK | municipe char(1) MunicipCode where address located.
illDate date Date of begin ill.
RxDate date The first date which patient went to a health
office
FK | RxOffice varchar(5) | A Health Office where a patient had got treatment
ptType char(1) Patient type Code :
out patient=1, admitted patient=2
FK | ptStatus char(1) Patient status of illness Code
deadDate date Date of dead
FK | rpOffice varchar(5) The reported office.
FK | rpProvince char(2) The reported province
RNOSSJ varchar(5) Report number (assigned by SPKPPHO)
prName varchar(20) | Name of patient’s parent
(for children < 14 years of age)
month char(2) The month of year which a patient was ill.
week char(2) The week of year a patient was ill.
FK | ageGroup char(2) Patient ageGroup
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Key | Field Name Data type Description
(length)
PK | raceCode char(2) Race Code
race varchar(20) | Race
Table 4.5 : thl_province
Key | Field Name Data type Description
(length)
PK | provinceCode | char(2) Province Code
province varchar(20) | Province Name
Table 4.6 : tbl_amphoe
Key | Field Name Data type Description
(length)
PK | provinceCode | char(2) Province Code
PK | amphoeCode | char(2) Amphoe Code
amphoe varchar(30) | Amphoe Name
population int Amphoe population of present year
pop0 int Amphoe population of year xxx0
popl int Amphoe population of year xxx1
pop2 int Amphoe population of year xxx2
pop3 int Amphoe population of year xxx3
pop4 int Amphoe population of year xxx4
pop5 int Amphoe population of year xxx5
pop6 int Amphoe population of year xxx6
pop7 int Amphoe population of year xxx7
pop8 int Amphoe population of year xxx8
pop9 int Amphoe population of year xxx9
Table 4.7 : tbl_ageGroup
Key Field Name Data type Description
(length)
PK | ageGrpCode char(2) Age group Code
ageGrp varchar(20) Age group
Table 4.8 : tbl mrStatus
Key | Field Name Data type Description
(length)
PK | mrCode char(1) Marriage status Code
mrStatus varchar(20) Status of marriage
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Table 4.9 : thl_tambon
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Key | Field Name Data type Description
(length)
PK | provinceCode | char(2) Province Code
PK | amphoeCode char(2) Amphoe Code
PK | tambonCode char(2) Tambon Code
tambon varchar(20) Tambon Name
pop int Tambon population
pop0 int Tambon population of year xxx0
popl int Tambon population of year xxx1
pop2 int Tambon population of year xxx2
pop3 int Tambon population of year xxx3
pop4 int Tambon population of year xxx4
pop5 int Tambon population of year xxx5
pop6 int Tambon population of year xxx6
pop7 int Tambon population of year xxx7
pop8 int Tambon population of year xxx8
pop9 int Tambon population of year xxx9
Table 4.10 : tbl_office
Key Field Name Data type Description
(length)
PK | officeCode char(2) Office Code
officeName varchar(20) Office Name ( name of hospital, health center)
pw varchar(15) Office Password
Table 4.11 : tbl_municipal
Key | Field Name Data type Description
(length)
PK | mncCode char(1) Municipe Code
municipe varchar(20) Municipe
Table 4.12 : tbl_officeType
Key | Field Name Data type Description
(length)
PK | offTypeCode char(2) Office Type Code
officeType varchar(20) Office Type
Table 4.13 : tbl_ptStatus
Key Field Name Data type Description
(length)
PK | ptStatusCode char(1) Patient status Code
ptStatus varchar(20) Patient status of illness (Recovery, Dead,
Discharge, Unknown)
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Figure 4.12 Interface Structure Diagram of the SPKWebSur System
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4.4 SPKPPHO Network Model

The network of SPKPPHO is one component of the SPKWebSur System
because it is required for data transfer. A network model (Figure 4.13) shows where
the major components of the system are located and how the components connect to

one another.
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Figure 4.13 A network model of SPKPPHO
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As shown in figure 4.13, The network of SPKPPHO was separated into 2
sections; a Local Area Network (LAN) and a Wide Area Network (WAN).

Sectionl is a local area network. There are 7 servers and 52 clients. The PDC
(Primary Domain Controller) and DHCP (Dynamic Host Configuration Protocol)
server provide intranet-oriented authentication and authorization system. The Mail and
FTP server provide the way of transferring data. The RAS server provides 30
telephone lines and is available to receive requests from remote site. The physical
location of a site makes little difference to the users. The user on a local area network
can automatically access to the network resources and services after he has logged on
to domain controller, while a remote user need dial up networking service to join the
network.

An additional factor which we must concern is system security. Security is
threatened by problems arising from system disruption, data destruction, disaster, and
unauthorized access. The SPKWebSur System’s scripts are on the intranet web server.
Its database (“the epidem database”) was created and joined with an existing PHIS
project. Only two machines were assigned unique IP addresses and granted a full
system right on “epidem database”. The first is the system administrator’s machine.
The other is the epidemiology office center’s machine. The system administrator
responses for general system maintenance and recovery task. The health officer at
Epidemilogy center response for “epidem database” both manipulate and back up
system data too.

Section 2 is a wide area network : The Ministry of Public Health and
Samutprakarn Provincial Hospital are 60 Kms and 3 Kms from SPKPPHO
respectively. They are connected to the two WAN port interfaces on the router via a
leased line at 128 Kbps speed. The other sites are 4 community hospitals, 6 district
health offices, 61 health offices and other health authorities in Samutprakarn province.
These sites connect to SPKPPHO network via telephone lines.
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A functional testing examines a module or program within the system; test
cases come from the program specifications. The test cases of the web based reporting
system for communicable disease surveillance are as following,

4.5.1.1 Generating and displaying reports

Table 4.14 : Test Case of generating and displaying reports

Test Case

Expected result

1. Testing with an example database which
we have known exact record and its
information. Access the default main
menu page, then request for each report

by clicking an item we want.

The system display a proper report
for each request.

The information of each report is
equal to the information of
example database.

2. Migrate data from the previous system
(Program 506) to the new system (MySQL
server). Access the default main menu page,
then request for each report by clicking an

item we want.

The system display a proper report
for each request.

The information of each report is
equal to the information of the

previous system.

4.5.1.2 Manipulating of report 506

Table 4.15 : Test Case of manipulating report506

Test Case

Expected result

1. Choose the manipulating report 506 item,
then fill in the incorrect officeCode or

password

The system responses an error
message and forces user to re-enter

officeCode and password again.

2. Choose the manipulating report 506 item,
fill in the correct officeCode and password

The system passes the user to
append report 506 form page.

3. Append report 506 information through
the report 506 page form. Fill in the

complete and correct information

The system responses message
successfully appended

There will be a new record of
report 506 in thl_r506




Fac. of Grad. Studies, Mahidol Univ.

M.Sc.(Tech. of Info. Sys. Management) / 53

Table 4.15 : Test Case of manipulating report506 (cont.)

Test Case

Expected result

4. Append report 506 information through
the report 506 page form, but fill in the
incomplete or invalid information such as

lacking of required fields

The system responses an error
message and tell user what missing

fields are or improper.

5. Choose edit report 506 item and fill in
ptFname and ptLname

The system responses message if
the record was not found.

The system display information of
report506 which has been
specified.

6. From 5. , Change data in the field we want
then click OK.

The data in the specified record of
tbl_r506 had been changed

7. Choose delete report 506 item and fill in
ptFname and ptLname

The system responses message
fail or successfully deleted.

If the system is successfully
deleted. There will be no record of
report506 which we specified.

If the system is not successfully
deleted. The record of report 506
which we specified be still in
tbl_r506.

45.1 System and acceptance testing

After finished functional testing, the system testing was continued. The

SPKWebSur system has been published on the intranet web server integrated with an

existing system of SPKPPHO. Two health centers (one from Amphoe Muang and the

other from Ging-amphoe Bangsaothong) were selected to do a system testing because

these two health centers had problem about delay of data transferring. About a month

of system testing, there was no problem. Information of the system could be sent from
a health office to SPKPPHO via RAS to FTP and Mail server smoothly. The result
was that it could reduce time for transferring data from 7-15 days to 1-2 days. A
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comparison of percentage of on time for transferring data from tambon level to
provincial level between 2003 and January 2005, found that the percentage of on time
for transferring data from Bangprong health center and Saothongklang health center to
SPKPPHO were increase from 80.95 to 100 and 81 to 100 respectively.

For acceptance testing, 14 health officers of Samutprakarn province(4 from
SPKPPHO, 3 from district health offices, 3 from community hospitals and 4 from
health centers) answered questionnaires to evaluate the system.

The questionnaire consists of 8 indicators and was evaluated into 3 levels :
Good, Normal and Should be improved. The questionnaire can be found in Appendix

C. The result of system evaluation is shown in Table 4.16

Table 4.16 : The SPKWebSur system evaluation results

Level
INDICATOR Should be
Good(%) Normal(%) improved(%)
Information integrity and reliability 64.28 35.72
Coverage for information need. 71.43 28.57
On time of system reporting. 85.71 14.28
System accessibility 85.71 14.28
System response time. 92.85 7.15
System presentation style. 71.43 28.57
Information grouping. 78.57 21.43
Satisfactory of the whole system. 78.57 21.43

Besides, there were some recommendations. Two health officers from
SPKPPHO reqest for additional reports. Six health officers suggest that the system
should display reports with graph format too.

Although the system is not perfect yet, according to the last indicator, most
of 14 health officers were satisfy with the whole system. Its performance was
acceptable and good enough to be used for communicable disease surveillance
reporting system in Samutprakarn province. The additional requirements and
recommendation will be gradually added to the system.
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CHAPTER V
DISCUSSION

The objectives of this study were to design and develop a Web Based
Reporting System for the Communicable Disease Surveillance of Samutprakarn
Provincial Public Health Office and to utilize the existing resources of SPKPPHO.

The following topics are the issues of this system discussion.

5.1 Analysis Phase and Design phase

The goal of the analysis phase is to understand the requirements for the new
system and develop a system concept that addresses them. The only one strength, I had
got when initiate this project was that the system requirements were so clear. The
reasons behind the clear requirements were; the working process and requirements of
epidemiology surveillance was not change so much. It was rather the as same as it
used to be and this was not the first project which the SPKPPHO applied for the
system. The system stakeholders had had some experiences in using technology. This
made them specified their problems and their need rapidly. And for me, I am a health
officer then I could communicate the same language with the system user (most of
them are my work-mates) and truly understand what the system requirements were.

After 1 got the clear requirements and analyzed opportunity for
improvement, it was not so difficult to design. Because nowadays, there are many
technology and tools to develop an application under web-to-database technology
concept such as ASP.net, cold fusion, ASP, PHP, CGI, Perl, C/C++, etc. Each tool

has its own strength and weakness. These are some discussions of the design phase.

5.1.1 Tools selection
I choose Linux TLE 5.5 as an operating system, PHP as a server side script
language, MySQL as a database server, Apache as a web server to develop the

SPKWebSur system. The following are the discussion of tool selection.
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5.1.1.1 The advantages and disadvantages of the tools

All the tools T selected, are open sources software and freeware. The
advantages of freeware are explicit. Although they are freeware, their performance and
features are efficient enough to support this project. Moreover, they are compatible
and work together well.

To consider about database management, the database of the SPKWebSur
system is not large and the relation of each entity is not complex. There are about
25,000 records of report 506 per year and will be stored for 10 years, then there are
about 250,000 records in the main table and 12 other tables in the system. For this
case, MySQL can be used. Because MySQL claimed that it can support about 60,000
tables and 5 million records. MySQL supports the use of SQL standard which plays a
major role in generating many reports for this system and MySQL general features
covered the system need.

To consider about the server side script language, I prefer PHP. Firstly, PHP
has many functions enough to support the system requirements and to manage
database. It can connect to MySQL without using ODBC. This way can reduce the
system response time. Secondly, PHP is easy to use and only a simple text editor such
as notepad can be used to create a PHP script. Lastly, PHP was developed from C
language. The C language is the most familiar tool to me and it took me a short time
to learn PHP because it has the same structure as C language. The disadvantage of
using PHP is that it is case sensitive language.

Linux TLE 5.5 is used as an operating system and is the tool which I would
like to discuss most. Because nowadays, there are many distributions of Linux such as
Mandrake, RedHat, Debian, SIS and so on. When I decided to use Linux. At first, I
used Linux Mandrake as an OS. Then, packages of MySQL and PHP had been
installed. The php.ini and httpd.ini files had been configured to make them work
together. The problem is, each package has many versions and I must select an
appropriate version of each one. But Linux TLE 5.5 made this task became easy. The
PHP, MySQL and Apache were packaged, I only selected services I want while
installing Linux TLES.5. After the installation is complete. Everything (Web Server,
MySQL and PHP parser) are ready to serve. No need for basic configuration for each

service and they can work together very well.



Fac. of Grad. Studies, Mahidol Univ. M.Sc.(Tech. of Info. Sys. Management) / 57

One advantage of LinuxTLE 5.5 among the other distributions is that it
supports Thai language. With this feature, I can use Thai language both in MySQL
database and in displaying the reports too.

A little disadvantage of using Linux TLE 5.5 is that it takes a long time to
boot the system. This disadvantage is not serious because LinuxTLE 5.5 is rather
stable. We need not to restart the system frequently. About 2 months since I have
implemented the project, I restarted the server only a few times. And whenever I need
to update the system such as update databases or update some php scripts. I didn’t
restart the server every time. The stop and start services task is enough.

The last tool I discuss here is phpMyAdmin. I would like to thank to the
phpMyAdmin developer team who made my life easier. By using phpMyAdmin, I can
manage MySQL database via web screen instead of using a long statement at bash
command prompt. Furthermore, there is one feature that support for one system
function need. This feature is the XML generating. I can use it to generate XML
document and can reduce time in developing this function.

5.1.1.2 I respect to SPKPPHO environment.

The SPKPPHO environment means the legacy system, the existing
resources and the prior project. As the time of this study, The SPKPPHO is during
implement phase of PHIS project which PHP, MySQL and Linux platform are already
used. If I decided to use alternative tools, I must have to defense budget for the new
server and software. Conversely, when I follow the project, no more budget required.
I can utilize existing resources. Many supports are available from MOPH such as
training, consultant and technical support. I can exchange or share my experience with

the other developer who has the similar requirements, problems and environment.

5.2 Implement phase

In this phase, I had constructed coding and testing with the tools we have
discussed above. There were some problems during this phase because I am not an
expert developer. Most problems were not too difficult but it took a lot of time to solve
when we had not known it yet. I would like to devote this section to someone who

would be got the problems like I had had.
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5.2.1 Technical problems and solving

5.2.1.1 The problems from the legacy data

Because the SPKWebSur system is not the first one we applied to
communicable disease surveillance. Thus one of our tasks is to migrate data from the
previous project (Program 506) which was stored in Access97 database to MySQL
database. There were some problems in this stage.

The first problem was the limitation of phpMyAdmin’s the .txt file
importing function. Although, phpMyAdmin can be used to import .txt file into
MySQL database but the file’s size must not be over 2 Mb. The legacy data size was
about 10 Mb. I couldn’t import the file by phpMyAdmin, therefore I used bash
command prompt instead and this was the statement used for importing data to

MySQL;

mysql > load data local infile‘/home/epidem/506.txt’
into table tbl r506
fields terminated by *;’

enclosed by

escaped by \V

lines terminated by “\n’ ;

After successfully import the data, the next problem was occurred.
MySQL couldn’t display data properly. The date fields were incorrect and the text
fields were unreadable. This was because the data of both systems were stored in
different format. The date format of the legacy system was “dd/mm/yyyy” while the
date format of MySQL is “yyyy/mm/dd”. The default character set of LinuxTLE 5.5 is
“TIS620” which was not the default character set of Window. The different format of
data was solved by assigning some specifications to data when we exported them from
program 506. In this case, I used advanced tab of the export text wizard to assign the
data specification as shown in figure 5.1 and 5.2. Then I have got a proper data to be

used in the new system.
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Figure 5.1 The Advanced tab of Export Text Wizard in MS.Access97
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Figure 5.2 Specification assigning to data in the Export Specification Box.
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5.2.1.2 Too long response time to generate and display some reports

Some early php scripts of this project took about one minute to

generate and display some reports. It was too long time and was unacceptable. I solved
this problem by changing code of php script. The result was, it took only 2 seconds to
response for the same request. A few concepts behind the change was, using the
while/for loop in php script as less as possible and trying the proper SQL statement
instead. From this problem, it could be said that the SQL command played a major

role and affects the response time in generating report process.

5.2.1.3 The web application form didn’t work.

There is one web application form, which required to append
report 506 data into MySQL database. I created one normal web form and one php
script to do this task, but it failed to work. After I had proved my code carefully. No
error both in the form or the script. 1 found later that because of version of PHP
parser. If the version of PHP parser is higher than 4.1 By default, the
“register_globals” in php.ini file was set to OFF. This made the web form couldn’t
send data to php script. To solve this problem, I edited the php.ini file by setting
register_globals to ON. Then the web form work properly.

The alternative solution is, the way we declare a variable in php
script. If we decide to send data from a web form with the post method, we must
declare the variable like ““ $[post] variable ”. But if the get method is used then the

variable is declared like “$[get] variable”.

5.3 The Advantage Points of the System
5.3.1 The advantage points for the system users

e The system provides an easy way to access. The system users can request the
information by themselves with their familiar web browsers without contacting
anybody and no limitation of time and place. Because the information was
stored on the servers that are opened and available all time.

e The system provides the freshest and update information. The report resulted
from the system is generated and display automatically and dynamically from

existing database every time the user requests.
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e The system provides several ways of data entry. The system users can enter
data directly to the system via web screen or export data from their existing
system and can send data via FTP server, Mail Server. This is very flexible and
reduce time for transferring data and reduce duplicate work in the system.

5.3.2 The advantage points for the system owner

e Save time in providing reports because the reports will be generated and
displayed automatically by the server side scripts (PHP script).

e Reduce paper using. The communicable disease information is change very
frequently. To provide the reports consumes a lot of papers. The system
displays the reports via web screen so it can help us save the using of paper
very much.

5.3.3 The advantage points for the system administrator
e The system gives an opportunity to manage it remotely.
e The system provides the way for generating XML document which will be

used for future exchange with other organizations.

5.4 The Drawback of the System

A major drawback of the SPKWebSur system for communicable disease
surveillance is complexity. Especially when compared with Program 506 which was
developed by MS Access 97 and stored database with one .mdb extension file in a
simple PC. The previous system was very easy to handle.

Implementation of the new system required many components. It was not
only the database and web server, but it also the network infrastructure (LAN, WAN,
RAS, FTP, DHCP and the database server of PHIS project). Although, these were
already existed but an important point we must concern is the way we maintain them.
We need technology know how of all components. Moreover, the network security
topic, the backup and recovery plan are additional requirements to make the system

consistency, robust and reliable.
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CHAPTER VI
CONCLUSION AND RECOMMENDATION

6.1 Conclusion

According to problems from the legacy system of Samutprakarn Provincial
Public Health Office, this study was constructed under the objectives to develop and
design the web based reporting system for communicable disease surveillance system
by utilizing the existing resources. The strength point when we initiate this project
was that the system requirements were so clear. Because the system users had
experiences in using technology to apply for their business so they could specify what
the problems were and what they need rapidly.

In this study we used the traditional tools (the DFD and the ERDs) to
analyze and used web-to-database technology to develop the system. Linux TLE 5.5
was used as the operating system, Apache as the web server, MySQL as the database
server and PHP as a server side script language to develop web application. These
technology and tools were selected because their performance can support the system
need and all of them were existing resources.

The result of the study is the web based reporting system applied for
communicable disease surveillance of Samutprakarn province. The system consists of
4 main features : generating and displaying the communicable disease surveillance
reports, manipulating report 506, databases management and generating XML
documents.

In conclusion, the result for this study covers the scopes proposed and

objectives.
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6.2 Recommendation

6.2.1

6.2.2

6.2.3

6.2.4

6.2.5

6.2.6

Further develop the system to have some warning actions and to be
decision support system.

More sophisticated reports and displaying of them should be added
such as reports with graph format or combine with the Geographic
Information System (GIS).

The MOPH should set a national agreement about XML standard
data set of the 18 files which will be reference point for data
exchange in Thailand health information system.

Further develop the way of importing XML document to the system.
This will be useful for the hospital which has its own health
information system.

Further analyze the whole health information system of the provincial
public health office. Then, identify the other duplicate tasks, and try
to utilize the existing 18 files. This will help our grass root health
officers to reduce task redundancy in the health information system.
So far, as the end of this study. I think, the more sophisticated
database for the system should be a multidimensional database.

Because some advance reports requires such database.
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il [ thl_rso06 O % B & ® % 1125 MasaM 04 werelud 70800
< >
g‘l Dione B Internet

Y o ]
31 A15 ugasndvenanvosgudeyassuuieauanumsal lsauudY
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a % g v o v qul
AGNEENA13 1 thl_r506 c”ﬁqmuminwaﬂmmmﬂu%gaswqm 506 minazld

WihverodansUe1avedn1319 thl_r506

Y04 page 11d7 AANNTEAIIN “UNInToyann

g1 A16 adn scroll bar o llauduarega

Tlddh 1 luase”

[

aagl A17
& | epidemDB.thL_r506 ti131mativy localhost - phpMyAdmin 2.5.6 - Microsoft Internet Explorer
File Edit Wiew Favorites Tools  Help :,'
Address | @] http:/}192.168. 1.19phpMyadmin/index. php v B 6o Lk * @~
-~
.H P Fiutiaya epideniB - ena thf_r506 vinewatjuu focalhast
yfdimin
bkl %snﬂs"‘|\1| tilag | s0L ‘ AU ‘ wmsn | deoan | ns:mums| am]'aua|
epidemDE {17) 1+ o
vlad e waemsins ondan (null)  AnlSona vindn ns=vins
[ year varchar(4) i A v @ @O B
%pidemDB [ inputoffice varchar(S) i H « @ @ 2 @
thl_ageGroup
%lbLamDhoe [ Eho varchar(5) i A v @ @ B
thl_change
M thl_diagrosis [ HM varchar(10) 1o ALLL H v @ O B @
%:::':gt;us [ poplD warchar(13) I ALLE A v @ @O =
@ tbl_mnunicipe [ diagnosis  varchar(s) i H «w @ @ 2 @
[ thl_oreupation
B tol_office [] subbiag varchar(S) i ALLE A v @ L B
[ thl_officeT:
O e O title char(1) i ML A« @ @ & m
@ thl province [] ptPname  warchar(20) i A v @ L B
[ thl_ptStatus
%thJSUB [] pttname  varchar(30) i H v @ @ B2
tol_race
@ tol_tambon [] gender  char(1) i A v o @ B a
] b O oo date i AL d w O @ &8 o
[ agey tirmyinit(4) o ALLE A & @ @ B a1
LG IEEL [ agem tinyint(4) i AL = f A = T
< >
9 I
gﬂ A16 11999030151 tbl_r506 (aIUUY)
B
.H?FM . UFR
gagnut o tiuflast ;|1 W e aEIR T | ¥
-
epidemDB (17) & LAuaTRsIaE e [lanansdties]
epidemDB Uimmuammuuugﬂ\uﬂaua eqdemDB [ianasaags] ARG
i thl_sgeGroup SELECT * FROM “thl_rS06 * \WHERE 1 year
il thl_amphoe nputOffice
M thl_changs Rio
M tbl_diagriosis HM
@ thl_month
[ thl_mrstatus wwsn
[ thl_municipe
M thl_occupation
& oo warFnEE
[ tbl_officeType . - ,
B bl peu iz an Wddomnann
[ thi_province Browse (Masirmum size: 2,048 7Ta'lus)
% ::}J:Sfé"‘us fugmdayas: @ srwnamTwd O Wl O "gapped” O “bzpped”
B thi_race m
[ thl_tambon
M thl_village
W EIE L o wnndinyant@Eon ] iusns
-
< >

31 A17 w99999A1519 tbl_r506 (FIua19)

@ a 4 J @
vasnnaan@eniiounsn ddeau uda szdlsinguiive aegl A18 Iiszy

= A o 9 Y 1 o VoA 1 4 A ~ a JY
s1eazdeavd 9 Ianeziiudn laun dwmviishegueslia, miownmenouiladale (;),
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4 { 1 ad y o [
inseannen lsaseuilaace), InTeanuned1msy escape character(\), N133UL07 (\n,\r)

J . { 0 1 o a Al 1
4@ episend.txt fvzriudn 191961 default 9rnriunanitfu as

<A epidemDB.tbl_r506 viarushivu localhost - phpMyAdmin 2.5.6 - Microsoft Internet Explorer

File Edit View Favorites Tools Help

Address |g‘| httpef 192, 168. 1.19/phpMyAdminjindes:. php "‘ G | Liks ? @~
Ead
.H,Mum \an & ammatn ‘F:\bexF\\e\rSDE;.b(t\rSDE;“ Browse.. | (Maximum size: 2,048ATaluA)

wimi " . o R A rr - =

W@snusnadayaann [ dimtu dwsuunilusur Al visa unigue key wilaud Wavnann
5 ACE) Ll e avwAilav @ ues
epidemnDB (17) ¥

AUl asiEin l:l e AU FE R as

epidemDB Tzl s Busdaomnadnnlsene (elaonnadge)

@ tl_agedroup FSaUAREEY D 1 wimAduth “wiwiduiin” wnois TitanEaanonsog awneuflasin

0 tl_smphes char wa varchar iy

[l t)_change

[ thl_diagnosic a

- A DPRHERRAN Amusitand viadudhdnusdiety a1l

L escape char

[ thl_rrstatus

M tbl_municips N daues: It

[l thi_occupation UTBarER ﬁumm;mu': in

M thl_cffice

[ thl_cfficeType fndinonns B [k dn

K P | varnsLraea il isvysedafladundae (Au

@ thl_peu domadinl l:l usimvad ez agniny

@ thl_province

[ thi_ptstat

o e LD ] ®..0ATA The best methad is checked by default, but you can

[ th_race ) ...DATA LOCAL change if it fails,

Bl thl_tambon

0 thl_vilage [ianmsdtads]

9 o 4 o J 1
31 A18 nihwedmsuszysiwazdeaion lddennuihgszuy
A ° 7y < Yo & a9y v a
doszupausmi ddennunulumscldaduse aziidonrundessazidon uag

Ham3au aegl A19

) epidem.tbl_r506, rcv ¥inasuesyy localhost - phpMyAdmin 2.5.6 - Microsoft Internet Explorer

File Edt View Favorites Tools Help

eﬁatk ) \ﬂ |EL| .l\l /7\1 Search ‘g“:(Faantes @ reda )| (- :’, oy - #J 3

Address ‘@ http: {192, 168, 1.20{phpMyadminfindes. php i
bt
L 506_rcviinaaciun focalhost
i (
epidem (26) v FiTein SOC T L
LOAD DATA INFILE 'ftrpfphphB214c’ INTO TABLE *thl_rS06_rcv’ FIELDS TERMINATED BY ',' ENCLOSED BY ™' ESCAPED BY '
epidem 5 pe ~ i
 thl_ageGroup ‘ TASIAST ‘ | 1ilng | | sqL ‘ ‘ FiL | | wisn ‘ ‘ dunan | |nt;:u1un'|§ | | auaya
M thl_amphos
@ thl_change Ussnanarrinuugudaya epidem [lanasdiab] A
i 8 dlyess SELECT * FROM “thl_rS06_rcy * WHERE 1 year -
M thl_diagnosis_origin inputoffice =
@ thl_month NG
M@ thl_mrstatus HH oy
M thl_municipe -
0 thl_occupation
D th_ofie
0 thi_officeType
B thi_pcu uEeHFwu AN
0 thl_province wipnanWadanTuan
M thl_ptStatus ’7 Browse (Maximum size: 2,048ATa"Tu6T)
0 thl_r506 Y . - ot oo q "
0 th_rs06_44 tudedaya: @ emandatud O i O 'gzipped” O "hzipped
0 thi_rs06_45 m
0 thi_rs06_46

o J [l
51U A19 widweudassieauwamsii ladonnudngszuy
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a ¢ g v o v I Y 09:
AANIABNA13 1 thl 1506 c?uﬂumﬂwaﬂmmmﬂmagaswqm 506 NNUU

9 4 o Y a [ @
1J51ﬂ;;]ﬁummﬁa%ﬂmieumgaeuﬂwniw tbl_r506 ﬂaﬂgﬁ@ﬂzug dao9n A331) A20

A epidem.tbl_r506 yi1auadyy localhost - phpMyAdmin 2.5. 6 - Microsoft Internet Explorer,

File Edit  Wiew Favorites  Tools  Help h
Address @http:HlQZ‘168.1.19)’phpMyAdmin,ﬁndEx.php v| Go | Liks 7 @Y -
~ -~

@, .

| swana apiden - enae HE_ra06 vinowaejuu focathost

vtimi

|'inl;\m§'w| | tilag | | 50L | | i | | uw;r( | ‘ danan unsmmms| |

—

epidern (25) v

1 A20 mydmisudeeondoyaoenvinaIsa

Has Hile wnasine Towdan (null)  AmBBana  wnén nssims
[ year varchar(4) i F w @ @ &
%Jidem [ inputOffice varchar(S) hH] H w @ @ =
thi_sgataraup
[ thl_amphae [ RMa varchar(5) i 4w 0 @ &
@ thl_change —— e ——T—1—

Y
wasnmiu axdsinguitve aagd A211@enguuuy lvdifiu XML uay 52

o Ay o 9
91U record NABINITUIVYaDDN

%3 epidem. 1bL_r306 running on localhost - phpMykdmin 2.5.6 - Mozilia Firefox
Che [k yew G0 Dodkmarks  Took b

%0

| Custossivs Links |_| Frew Hotmad || Windows || Windows Media

@ L1 W10 1680 20 hydutivinfrades. phy

Swarch |

v 0w [T

Export | | Operations | | Empty | | Diop

-, Stucture | Browess | S0l
Homea
epdiern (26} = | View dump (schema) of tabls
epldem Export
1 thi_sgatieup
0l tl_amphoe O soL
A _charge :
m
R O LaTe

M bl month
M tel_mrstatus

Thiz farmat has no options.

) 3V far Ms Excel data

w2 s} sarting at necord # 1)

R

M el munice N

M sl_aceupation O GV dma

M tel_ofice

M s otfeaTyos (®m >
M tsl_peu

M thl_grovines

[ shi_peseasus

M toi_rzos

I sel_rmoe_as Oum
M tol_rsoe_as

I w506 a6 ~ B Save 2z fla

[ shi_rste_a7

M th_rs0s_back
0 skl _rmoe_ree

File name template : |__T.

ABLE,

— { & remember template |

M tol_rsoe_test
M el ruce
I el tambon

| @ Mana O "ripped” O “grippad” O "haippad”

[ to_tamban_taunt
0 bl viage

Query window

added, Any olher Lext will be preserved.

Dore.

74 start

W Mrosaft Word - Res.... £ marmarru i,

) eguden. thl_rS06 rund...

* Use __DO__ for databage name, _ TADLE__ for table name and any stritime options for time specification, extension will be automagically

9 v o <3|
71 A21 wﬁ’wammumﬂ’f@y’aaaﬂmﬂmimﬂu XML document
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Hansaaeen XML document 9214 viive degid A22-A23

<3 epidem.thl_r506 rivaaussvu localhost - phpMyAdmin 2.5.6 - Microsoft Internet Explorer,

File Edit Wiew Favorites Tools Help

Address |@'] http: /192,168, 1. 19/phpMyadminfinde:. php

e

@, .

e
Humu

epidermn (25) %

o

pidem
thl_ageGroup
tbl_armphice
thl_change
tbl_diagniosis
thl_rnonth

kbl _mrStatus
thl_runicipe
tbl_occupation
thl_office
thl_officeType
thl_peu
tBl_province
thl_ptStatus
thl_r506

thl rS06 44

HEEHEEEEEEHEEEEEE

--
<l-- - gudaya : “epidem’
-
<epidem:»
<!=- @9W thl_r506 --»
- <thl_r506:
<year>2548</year>
<inputOffice=01001</inputOffices
<PHo>1</ENoz
<HN>100586075</HMN>
<poplD />
<diagnosis>02</diagnosis>
<subDiag />
<title /=

<ptFname>sa </ ptFname:s
<ptLname>aunaai</ptLnames=
zgender>1</gender=
<DOB>0000-00-00</D0B>
“ageyx2</agey >
<ageM=0</ageM>
<ageDx0</agels>

51 A22 wiiel

e Jo1as18911 506 flu XML document.

=TT FIOTmme ==L Frovmmee=
<runicipes2</municipes
=zillDate=2005-01-02</illDate=
epidem <RxDate=2005-01-03</RxDatex=
i thl_sgeroup <RxOffice=2</RrOffices
M thl_smphae
T ol change “<ptType=2</ptType=
M thl_disgresic <ptStatus=3</ptStatuss
M thl_manth <deadDate>0000-00-00</deadDates
0 thl_mrStatus <rpOfficex01001</rpOffices
M thl_muriipe <rpProvinces11</rpProvinces
[ thl_sccupation
T bl affice <rpDate=2005-01-04=</rpDate=
B tbl_oficeType <rcvDate»2005-01-04</rovDates
M thl_peu <ontime=y</ontimes
@ thl_prawince <RMo551=586</FN055]=
% :E:J:S‘ia‘“ <EmailDate>2005-01-20</EmailDate:
0 thl_r506_44 <priame /=
Bl thl_rs06_a5 <racel=0</racels
M thl_rs06_46 zronthz1</Amonths
i thl_rs0e_47 v <weeks1<fweeks
b b4 <ageGrp=9</ageGrps
MR =/thl_r506=
</epidem:=

31 A23 nihwenans deyasioaiu 506 i XML document.(dotilov)

uatdesmsdseandiulvd XML idonnanlidanilu ludwiouszyswiu

1 ' [ a &’f 4 4 o oA v J J
record ﬁﬁﬂ\?ﬂ'ﬁﬁ\i@@ﬂ nadnan Go 53‘1.]‘]_]51]3611’9{@\‘]%@ lrlfl/\l's’l uae mzmmﬁ%mmﬂﬂwa

(51 A24)
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. Enter name of file to save to... w

Look in: |/homerkai v = | Ef
Name - | size | Last Modified E
T All_Drive 09/03/2548 10:03:53
¥ Desktop 04/01/2548 10:13:55
T Network_Share 04/01/2548 10:13:55
T appli 22/11/2547 11:18:07
P ableTxt 23/11/2547 15:22:18
File name: thl_rS06.xml
Files of type: | *.xml (*.xml) -
[~ Show hidden files and .@ Ca

ncel
directories

31 A24 naraamsdeoen’lid XML 91001519 tbl_r506 voeg 1T 03asz 1
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Appendix B

Y] d a 3 (Y] 3 (% (Y]
!!‘lJ‘]Jf;ﬁJﬂTHﬂ!ﬂ'J‘lNﬂﬂ!ﬁ‘]—!!ﬁﬂ'Jﬂ‘llﬁﬂluﬂ15119Q§$Uﬂ§1ﬂﬂ1uﬂﬂ1uﬂ1ﬁﬂﬂ§ﬂﬂ\‘iﬂ?ﬂﬁ?ﬁﬂ'ﬁﬂi‘lﬂ]‘i

9 v 4 1 = [ d' [ Jd

HEUMHM YU AIYANVIT UNTUNIHU ...

ADMUARIU HAZEMHUUBIRRATUNTHAL. ... e,
v

FT I e

ANUIREITBININUTLIIATINGT 1A TEUVTIBOUADTUNITAT TR .eeeeeeiieeeeiiiieeeeiiieeeeiiens

o o 3
1. “ﬂﬂlu‘l’i1"1]EN5t‘iJ“lJﬁ'WEJ\‘ﬂuﬁﬂWNﬂﬁmISﬂ‘N‘Vi’Jﬂﬁuﬂiﬂﬁﬂﬁ

1.1 anwgndes, anwiudenovesdoya () luditlaym

" {1 = o o
3. seauaniumsal lsaniudesns 1y venmidonnif luilegiiv uag Jeraueung driimsiiTdsunsy

o o 3
i18\1Tuﬁﬂ1Uﬂ1§miiﬂﬂﬂﬂjﬂﬁ3}‘|ﬂiﬂ§1ﬂﬁ
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Appendix C

a J a (Y] v
!m‘mJ‘szmu'iz‘uU‘i1ﬂa1uﬁamm‘§miiﬂﬂﬂﬂ'auuﬁummmﬁ’Jﬂmg‘mﬂﬁm‘s

AUTEIIU . e AU e
AU e FUNUSETU e,
Y] dyw P Yo
A% 3n NN I In
1. WuAaseun Idnnszuna danwgn | ()@ ( )wol¥ () msdsulge edwls
Y T A A o
A0, B0 TUTEAU LA L
2. MuAnNIZUVY Tnnuaseungu AsURIU | () @ ( )wold () msluile ednls
VoI e IUTEAU TR
3. MUAANTZVY 9 FANunUna lums ()a ( ywald () msdsulgeedls
o 1 @
enuaaumsallsneglussaula
4. mufan Muldsuanuazainlumssy | ( )@ ( ywald () msdsulgeedls
SINIHIINTEUU JUTEAU A
3 @ 1
5. anuwsalumsdszaanasieanuves ()@ ( ywald () msliuilie ednls
szuva agluszaula e
6. MmuaaNgUuuunivelimsiuaueves | ()@ Oywels () asilSulgeedls
= 1 2 =
SEUDNANMMINEANADM T U a0 |
7. MuAaMITanNIany wyms ldau ()a ( ywald ( )y msdsulgeedls
mangauegluszanla e
8. uwelamsldauszuna luszaula ()@ ( )wold ( ) mslsuilie ednls
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APPENDIX E
UNUINHINALAZIHINEMTAVHUNUTZTIIAINEN

] A v U
vaarienuluasevnieszuuihszalsa
] U 4 YV
1 vbensnuluszuvlsziuguamdaunin
e fdiheupnaaniin/de./s.n.53 lunazuendInANTENI NAFITUGV/3.W. IBNFU (PCU)
o iholuves 5. sglunazuendinanszns 9 @IBITUGV/T.WIONFU (CUS/CUT)
o ihouenszuulsziuguain MFuuTms a vieuimsluszuy)
Y a
H3uHaYoU
Ao a o o o Y 1y Y A v
yaansnsuAave vt e aeuaiu nagmuauileosiulsauazse ldun i i
wiinnu Wndmmannaan, wenna, uwndlugailewnionain/lse  werwnannszay
UNUIN
i#hsz S asuaau nazaruguilesiulsndy
HHNSURATOULAZUHINIMSAUHUNY
1. s51eulsa

o

o Jufinsenudihendesrenudieuuusieanudile (33.506 150 59.506/1 150 5.506/2) n1elu

]
[ v A

g o o A o oA daa o A v Y Yo o
u‘ﬂ[ﬂﬂ'\]ﬂllﬁﬂﬂ']iiﬂ‘bﬂ UIDVIUNUNNYIUIRNY ‘Hii’fJ'J’Ll‘V]@‘]J'JEJI,"U'lvl,ﬂﬂijlﬂmcl/lﬂ15518\11u(§ﬂ.506/1)
v o o A A A ' ! Y1 =) =)
® %ﬂ‘l/n‘]_lt‘uu‘lmﬂﬂjiﬂ (E1 Y159 E1/1 ¥i3© 0E1) ﬂ@uﬁ@u‘]ﬁﬁmﬁu@ﬂ’)ﬂ (39.506 11998 59.506/1 ¥i5© 4.

506/2)

! A A o <9 ° ) o
® 931891 (LUVT 8GN 30 electronic file) TEaguadoya cup muiviua n3dilsmsan

]
~

o Yoo KX 9 Yo 3 1o a IR o 4 1 [ 4 ra o o 4
fnualitiuiindoyan 185 uawa Suomaddeiuens vazdessanlldgud cue Tumuiuiuns
Y
191
2. asndeudoya
* asmdouANUATURINVeT MUY BT Y
Y = Y1
®  A39ABUANNYNADIVOIMIVEUNVVT1BUAT Y
®  asndoUANUTUNAIVBINSAIIeNUdle
* Funannuinnavesdoya
a Iy
3. Anszvideya

a Y A o a a a v g o o
L] ’JLﬂ51$WsllﬁlllaLWE]G]TJ%%Uﬂ’JTilNﬂﬂﬂGlﬂJ@ﬂﬂTimﬂIiﬂLLagﬂﬂLﬂuﬂEJﬁﬂﬂTﬁ

o ihdeyaninmsimsied Il lumsnaumunluguilesiulsauazse
Y
4. HAIVIMIITVIA
9 91 ° A U Y o ] Y a o j‘ A a o A
e amudihedunnlulsanienqueimsnaieny luriaarlnamesty lunun@ernunie lsn
A A A Aa A = 1% A o a v A
NN0IMITUUTINT OB I 1 518 VLAY CUP IR MHUMTFO U IUIAzAIUAN TTATILA

5. doudmunazIugu ANy
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o douaudThemnIzs1BAIILININMKLA HAZAUAIUMIITZLIN
I
o auaulsalodu

o deayisieauaenaiulsalii cup

I vessnuuenszuulsziugunmwdaunin
®  saenrY, sW.Sglunezrendnanszns s IsagU/Aainmmz]a
UNUIN
i#hse S asumunazauguilesiulsanazso
AsvAavou
Ao A o o MY 1Y YA Y
yanansnsuraseuudhse T aeuduuazatuguIsanazde Tdun dmeni $miinau

@

a 4 3 aa [ o
UNIBINITNNTIVT, WIUA, UNANY Gl“lnlﬁﬂTﬁ’f]“lﬂllEJ/ﬂ’c’ILlﬂ/IﬁQWEJ']lﬂ’du’f]ﬂTﬂiﬂﬂﬁ‘Haﬂﬂi%ﬂuqallﬂ'lw

RINNFUAABOUUAZHUIMINSAUTHUNIY

1. swanulsa

o

o duiinsenudihendesseaudienuusionudilie (59506 130 53.506/1 #3® 54.506/2) Ao lu

€

d'ﬂ/l 1 1
uﬂﬁjﬂ’)ﬂlﬂi’ﬂﬂﬁiﬂy1

v o

v A A A 1 ] Y1 A A

o JasinigydFuenlsn (E1 n3o E1/1 130 0E1) noudwuUTI89UATe (59.506 N30 59.506/1 H3D 54.

506/2)

] PR A @ Y a o o
®  de31891u (DUTBUHTIE TP clectronic file) TdguitoyaszuinInesuneamiun
2. U39U1IMIIEINA

v Yy o A ' Y o ' Yy o A da o A
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11 gudvoya CUP
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4
Tuguédoya cup

U
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Y [

WINNSUANYOUIAZIHIMIMTAUTHUNY
1. siwaulsa
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91 A [ Av A ] o Y
®  JIUIINTIYINU (!LU‘]JTIEN'IUE?J'JEJ 139 electronic file) ﬂWﬂnﬂWu’]ﬂQ1u‘ﬂi‘IJWﬂ“IfE]Uﬁleﬂﬂuﬂ"llﬂiJ“ﬁ
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