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Hospital Management System 
Ab uract 

ABSTRACT 

lnternet has often been referred to as the "Informnti m uperhi ihwn i", The 

concept of being able to access information qui kl and as ii_ led t th' vis ion of the 
Internet. With the advancement of information re hnol l 1 an 
users getting connected to the net, variou t 

wide web. It provides sustaining facility a 
worldwide. 

hniqu '. arc bcin mployed on the world 
ssiblc to hundrc s of million of people 

The medical community is moving toward an environment where automated 
patient medical records, and electronically interconn cted healthcare facilities, are 

becoming prevalent. The primary reason is that the electronic record, coupled with the 
electronic networking of hospitals, can provide healthcare organizations with more 

efficient, seamless services, resulting in higher quality care and reduced healthcare costs. 
A major tenet of such automation, and indeed of healthcare reform as a whole, is the 
ability to share patient information. 

With this in mind, the l lospital Management System intends to provide a similar 
service to its users and thus creating an information hub that stores and retricv '. 
information pertaining to the patient. 

The Hospital Management System will locus on patient related situations 
while resolving the drawbacks of the conventional method of retrieving u er information 
through loads of paper and manual record. 
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Hospital Management System 
Chapter I Introduction 

1.0 Introduction 

A variety of environmental forces have shnp 'd th' I 'It\ ' ' r h .althcar rvrces 

and brought about variations in the dcvclopm cnt of h spitul syst .ms. I re eminent among 

these forces has been the shift in th industry from nn 'mph . is n providing hospital 
services to an emphasis on furnishin 1 health ar 

Traditional ways of carrying out ho pita! tns ks involv huge amounts of paper 
documents, resulting in a lot of overhead and ineffi ien . he need for a more efficient 

system resulted in the development of the Hospital Management System. The Hospital 
Management System consists of 

I. Patient Management System 
II. Patient Billing system 
111. Accounts Module 
IV. Appointment Module 
V. Medical Certificate Module 
VI. Pharmacy Module 

The 6 subsystems are integrated into a complete system and runs 011 an inte irat d 
database. 

The focus of my thesis would be the Patient Billing System and the Accounts Module, 

which is a subsystem in the l lospital Management System that would include ecurit 

management, inpatient and outpatient billing management and the charges and rccci able 
management. 
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Hospital Management System 
Chap/ tr I lntrvduction 

1.1 Project Overview 

At present day, the use of the computerized I lospitnl in 11 nu mt ystem i still 
limited to large hospitals. With most of th' s st cm l 'in 1 1 Imini trativ oriented and 

billings are usually done separately, these hospitals arc urrcntl 1 l 'ing lagged behind by 
the revolution or technology. 

The Hospital Management System str amlin . th admini trative functions related 
to patients for a variety of activities (admis ion, pati nt care and etc.) lt includes the 

registration of patient demographic data, admissions, discharge, transfer data and billing 
transactians for inpatients and visiting outpatients. 

1.11 Patient Billing System 

The Patient Billing System module streamlines all the functions from discharge 
and transfer to the final transaction of the hospital bills. 

It is clear that selected departments will automatically be notified of all the following 
activities. 

The ADT located under the Patient Management System is one of the functions 
that interact with the Patient Billing System. It generates the transactions which was 

chosen to be rendered to the patients and later is displayed in the harges omputation 
located under the Patient Billing System. 

1.12 Accounts Module 

The Accounts module on the other hand keep the records of the transa ti ns, 
which involves inpatients and outpatients .. This module i also responsible in tracking th 
rccalim and extra payment charge of the patient. 
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Hospital Management System 
Chapter I Introduction 

1.2 Objective 

One of the most important objectives of n pnti 'Ill m mac em nt stem is to 
establish the communication links between wnrdr an :i fun tional d partments for 

inpatients and outpatients. Together with that, below are list cd a f w objectives of the 
system 

1. To become a paperless, efficient and cff cti c ho pita! 

11. lmproving the current procedure (functions) bas d s stem to a system that is oriented 
to a user's point of view. 

111. To connect and manage distributed information resources. 

iv. To guarantee high availability of the system, where the reliability and confidentiality 
of the system is high and the respond time is fast. 

v. Provide a user - friendly graphical user interface to the users. 

1.3 Scope 

The system will be developed according to the following scope : 

1. The Hospital Management System will focus on the patient related administration 
functions like the Patient Admission, Patient Location, Medical I listory and finall 
the Patient Billing Module. 

11. The system will include 4 modules namely 

a) The Patient Admission Module 

b) The Patient Location Module 

c) The Medical xpenditure Module 

d) The Patient Billing Module 

111. Password will be provided to authorize acce s for the healthcare admini trator t 

update the patient information. 

iv. User Friendly Interactive raphi 'al User Interface will be de igncd to pro id' th' 
user with an cas method of handling the system. 
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Hospital Management System 
Chapter I Intro Ju 'tion 

1.4 Expected Outcome. 

This system is designed to help improve th' r n i irin 1 rf he ilth ar ervice to 

the patients. Besides that, the medical staffs would ha ' a mot ' _ 1• t matic way of 
handling the billing and the payment system. 

Patients on the other hand will be aware or,, hat th ar a tually being accounted 
for during their stay at the hospital. 

1.5 Project Schedule 

Key Activity Mar Apr May Jun July Aug Sept 

Preliminary Research 

Requirement I I I I 

I I 
Acquisition 

Requirement Analysis I I I I I 
I I 

I Requirement Definition 
I I I I 

I 
I Literature Review I I I 

I 
I System Design I 
I I I 

i 
System Coding I 
System Testing I 

I Documentation I 

Figure 1.1 Project Schedule from March 2002 - eptcmber 2002 
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Hospital Management System 
Chap/er I fnlruduction 

1.6 Chapter Summary 

The purpose of this report is to do urncnt nil 111' 'SS'nti1I information gathered and 

used to develop this system. This r port is mainf di 1 d into 4 hapt rs. A brief 
synopsis or each chapter is a follows : 

Chapter 1: Introduction serv s as an introduction to the entire project. It 

overviews the project objectives, significance, cope, overview of the system, 

methodology, expected outcome and the project schedule. 

Chapter 2 : Literature Review reviews on the features, exploring the existing 

systems and analyzing them so that it can be applied to the project 

Chapter 3 : Methodology and System Analysis fairly discusses the development 

methodology, tools and technologies considerationas well as how data flow within 
the system. 

Chapter 4: System Design documents the system design such as data dictionary 
and system interfaces. 

Chapter 5: System Implementation And Testing discussu about the tc ting and 
implementation done for the system 

Chapter 6 : System Evaluation and Conclusion review on the evaluati n for the 
system and the final conclusion. 
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Hospital Management System 'hapter 2 Literature Nevi ~w 

2.0 Literature Review 

2.1 Introduction 

Hospital Managers arc beginning to realize that ho. pital: arc r lying more and 
more on their IS and that the IS development )"roup hall n r the issue not only to 
produce better systems but also to be more re. pon i t u r n d . Nowadays we can 

observe that application software does not keep pace with the constantly changing needs 
of healthcare environment or with dynamic evolving t chnology. 

Attempts to improve the flow of applications have only resulted in marginal 
improvements. As software developments lag behind in technology advances, analysis 
and design techniques are becoming extremely important. 

2.2 Findings And Techniques Used In Developing The System 

This is an important stage in the systems development. At this stage, analysi and 

synthesis of the system will be carried out to ensure the understanding of the system. In 

the process of developing the Billing Module of the llospital Management Sy tern, 
research and interviews with the medical and systems administrators of a few hospital in 

the peninsular was carried out. This was done to understand the flow of management and 
to get a better view of how the flow of work actually takes place. 

In order to develop an efficient and systematic system, it is very important to 
learn and study the current existing information systems at these local ho pitals and 

modify it to enhance the systems so that it could perform multi ta ks and to ea e the 

workload of the administrator, thus providing the u ers with faster data acces . Also, it i 

meant to sufficiently deliver the knowledge of the strength and limitations of eral 

development tools so that the best tools may be chosen to develop the propo cd tern. 

11:\'K'f'M University Malaya 6 
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I lo pital Mann 1 .rn 'nt 
, yst "rn 

I 
j 

Admin Module I Us r Module j I 

Patient Management 
System 

Admin Login 
Billing System and 

Accounts 

Appointment and 
Authorization of 

Authorize user Medical Certificate 

Pharmacy and 
Inventory System 

Figure 2.1: onceptual Diagram f Proposed S stem. 

The figure above depicts the conceptual diagram of the propo ed sy tern. n the 

left is the server side whereas on the right i the client side. Form the diagram abo e, the 

client side depicts the modules of the I lospital Management System. 

l·:)'K'l'M Univ trsit Malaya 7 
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Hospital Management System Chapter 2 Lit irature Review 

2.3 Analysis On Existing Hospital Management System 

2.3.1 University Malaya Medical Centre 

http://www.ummc.edu.my/ummc 

1 his website provides the user with information rb ut the hospital and the 

services that they offer. The service that th 1 ff r in Jud s clinical support and 

non clinical information. The clini al support pr vid information about the 

various departments in the hospital and its vision and mission statements whereas, 

the non clinical page explains the different administration divisions in the 

hospital. Besides that, job vacancies and other updated news are also published on 

the web page. 

2.3.2 Hospital Fatimah lpoh 

http://vvww.fatimah.com.my 

This web side consists and provides information about the hospital to the user. 

Besides that, there are two other additional informations provided to the user that 

is "Ask and Expert" and" Email Patient". Email patient provides service to the 

user to send an e-mail to their relative or friend who is admitted at the hospital. 

This message will be printed out or informed to the patient by the staff who is 

incharge, this message will delivered within 24 hours. Whereas, "Ask the xpert" 

ia a questions and answers (Q &A) session where a patient can ask the clinical 

consultant about any disease they wish to know about. 

l·~'>'K'f'M Univ irsity Malaya 8 
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Ho!)pital Management System Chapter 2 Lit r tture Review 

2.3.3 Malacca Hospital 

http://www.melaka.gov. my/southcn/dcfault. htm I 

This web site also provides the user with information al out th' hospital. It 

consists of the information about the facilities, b d at gory (ward class) and 

other information that the user wishes to know about th hospital. 

2.3.4 Hospital Selayang 

http://www.selayanghospital.gov.my 

This web site provides information to the user. This web site was design 
and constructed for a TOTAL HOSPITAL INFORMATION SYSTEM (TH.LS) 

environment with ultimate aim of paper-less and film-less hospital operation. lt is 

the first hospital in Malaysia and the world to operate with THlS to cover all 

aspect of its operation. In order to meet the objective of the state of the art facility, 

a highly quality effective organization and management has to be ensured for the 

success of this hospital. THIS covers all aspects of its operation that consist 4 
main Module 

• Patient Management System 

• Clinical System 

• Clinical Support System 

• Administrate Hospital System 

As a summary, patients' medical records, guidelines and clinical protocols 

are instantly available and can be assessed in one integrated workstation at any 

place and at any time in the hospital, provided that the user has proper and rightful 

authority to access the information. 

l'SK'/'M Universit Mala; a 9 
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Hospital Management System Chapter 2 Literature Review 

Being an electronic hospital that has taken the initiative to implement THIS 

Sela yang Hospital has become a showcase to the r ·st of th world. 

THIS Modules 

TOTAL HOSPITAL INFORMATION S\'..'STEM 

~ ·. 

IMAGES CLft'llCAL ADMl! NI FINANC:IAL 

Figure 2.2 THIS Module 

2.4 Synthesis Of The Existing Systems 

Based on the observation and evaluation made on the existing systems, many plus 

points and weaknesses were discovered. At the time of writing, there are no existing 

billings systems of the hospital being done over the Internet where by a patient can pay 

and settle their bills. Most of the web sites surfed was only meant to provide information 

about the hospitals. The distinct difference was noted on the website of Fatima Hospital 

in lpoh (fatima.com) where they had an "e-mail a patient" module which enables the 

users to send an email to the patient at the hospital. However, the information and 

knowledge gained during the analyzing of these systems will be taken into con ideration 

while developing this system. Therefore, this system wi11 set out its ultimate goal to 

provide and deliver value added services for patients to pay their bills. 
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Hospital Management System Chapter 2 Literatur Review 

Overall, this proposed system is expected to have the e features : 

• Good interface design 

The interface design is so vital as user will judge wh to er th y s at th ir first 
glance. Therefore, important features su h as ol ur font size and graphic ts 
needed to ensure that the user is not confus xl \J hit' man u ering the system. 

• Good division of sections 

Since there arc many sections in the process of maneuvering the sysstem, proper 

division has to be done. The proposed system is expected to have few major 
sections with many subsections under it to facilitate the user with a systematic 
approach of handling the system. 

• Easy and fast downloading 

Excessive graphics and pictures are not advisable as downloading images will 

take time. Moreover, it only slows down the work of the user by delaying time. 

Therefore, the system being developed will only consist of relevant graphics. 

2.5 Project Domain 

The focus of my thesis revolves around the billing process of patient. This 

domain is scattered mostly in forms involving the patient's prescriptions and 

charges and is captured altogether in the final billing module. This how an 

integration of the system whereby the billing module is actually dependent on the 

patient management system modules in order to generate its functions fully. There 

fore, creating an ease of flow that enables the billing staff to simply retrieve the 

information pertaining to the patient' s charges rather than keying it in manually. 

In other words, there is no redundancy of information being passed around. It i 
in fact a one-input technique that cases the workload or the person in charge. 

FSK'J'M Univ trsity Malaya 11 
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Hmpital Management System Chapter 2 Literature Review 

2.6 Summary Of Literature. 
Most of the websites surfed were merely providin 1 inf rm ition about th' ervices 

and information to the users. No websites were found whi 'h illov s th' u ·er to update 
their information neither to reschedule their appointm ants. ln )th "'r words, th sc websites 
were merely an information website rather than a 

The main reason as to why these websit. m ant to b «read only" is 
because of the fear that the users may not knowing) 1 chang th information that is in the 

database. The management system of the hospital is usuall found in the intranet that 
only allows authorize users to use them. 

l·SKTM Univ trsity Malaya 12 
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Hospital Management System Chapter 3 Afethodulugy 

3.0 Methodology 

The main purpose of this part is to give nou ih onfid m ' to th readers or 

supervisors on the feasibility of the projc t, Th' 1trnlit 1 of th· proposed tools is 

referring to the practicality of chosen tools, 'ff' tiv enc s and appropriateness in 
solving the problems. 'ffectivc devclopm nt of a proj 1 d p nds on through 

planning. Thus, a plan must be drawn up to guid th" d velopment towards the 

project goals. This is done buy conducting a f w methods of finding information 

about the proposed system The research and analysi is futher explained below. 

3.0.1 Research 

The research and findings for the proposed system progressed throughout 2 
semesters. Research method is a critical part to determine the requirements of the 

project according to the users need. Many methods and ways were used to gather 

sufficient resources about the system so as to be on the right track in developing the 
system. The methods used are namely: 

• Via Internet 

Most of the information required and obtained here is based on the power or Internet 

where information can be found through browsing with the use of search engine, ooglc. 

A list of all resources found in this project through the Internet can be found in the 
Reference page. 

• Visit to the 7111 South East Asian Healthcare Exhibition Show 2002 

This healthcare exhibition was an eye-opener as it showed many different type of 

systems used in the hospitals which was developed using many different programming 

languages. Discussions was conducted with the pcrsonnal incharge to get a better iew or 
the whole system. 
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• Discussion with lecturers and peers. 

This method has been very useful in dccidin 1 and d ·t erminin 1 th' x ' rcquir ment of 

this project. Discussion with peers has given id as on h " thi: I fi [c 1 ' ill b developed. 

• Visits to the hos11ital 

This method was most benefiting as we had an actual look at the system implemented at 

the hospital. Discussion was conducted with the administrative staff to gain a better 
insight of the system that was being implemented in the hospital. 

• FSKTM's Document Room 

Through this method, examples of past thesis were reviewed as a guideline for this 
project. 

3.1 Systems Analysis 

System Analysis is an important phase in a software development life cycle. During 

the analysis phase, information needs and system performance criteria arc defined b 

engaging in a variety of information-gathering activities, and developing alternative 
solutions. 

Basically, the purpose of system analysis are to acqurre knowledge on how the 

current available systems work, researching on how this system can be de eloped u ing 

current or maybe the latest emerging technologies. The most important of all is to gain an 

overall understanding of the system data flow and system proccs . 

J':)'K'l'M Univ )rsity Malaya 
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Hospital Management System Chapter 3 A 14 t lwdolow. 

3.1.1 System Development Phases 

System development generally takes the form of n life ' 'I'. ll : -st m go' through the 
same generic phases in their lifetime. The phas . arc 

• System analysis and requirements spe ifi ation 
• System design 

• Implementation 

• Coding 
• Testing 
• Documentation 
• Conversion 
• Evaluation 

3.1.2 Software Life Cycle Model 

The software engineering process consists of a set of steps that encompasses method , 

tools and procedures. These steps are referred to as software engineering paradigm or 

software life cycle models. A paradigm for software engineering is chosen based on the 

nature of the project and applications, the methods and tools to be used, and the controls 
and deliverables that are required. 

The reason for modeling a process 

• To form a common understanding of the activities, resources and constraint 
involve in a system development. 

• Help to find inconsistencies, redundancies, and omission in the process and in its 
constituent parts. 

• To reflect the goals of the development. 

l•SK'l'M ( lniversiry Malaya 15 
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Hospital Management System Chapter 3 A lethodology 

3.2 Developmement Model For HMS - The Waterfall Model 
In developing the Hospital Management n rs the 

waterfall model incorporated with the evolutionar protot pin' mo I -1 to achieve better 
result. 

The waterfall model was the first structured approach to systems development. 

The waterfall model is just a time-ordered list of activities to be performed to 
obtain an IT system. 

3.2.1 Justification in choosing Waterfall Model 

• This model was chosen over the proposed V Model due to the fact that all 

the requirements are well documented thus creating a ystematic 

development process. 

• There is a linear flow among stages which allows analysis of requirements 

done thoroughly before moving to the next stage in order to have a set of 

predefined guidelines. 

• It is wry straightforward and simple to use enabling ease of management 

for a small system like this project. 

• Thorough reviews arc made alter each stages which enables some output 

so that the quality of the project is often taken into consideration. 
l·SKTM University Malaya 16 
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Ho!:ipilal Management System Chap! er 3 fi,fethodulogy 

Finally it has to be noted that the software development pro 'S, L not a linear as it 

seems. When errors in later stages are found, they fir' on in fed b \ k to a pr vious stage 
and the development is set back to that sta ic a rain. This f d b 1 k mak s for a waterfall 

with information flowing both ways: down throu ih th ... sta l ', ' h en something is made, 
and up through the stages when something goes wrong or f dba k i given. Also many 
processes are frozen when it is not yet the time to d al with th m. 

This has led to the incorporation of the evolutionary prototyping model. 

Evolutionary Model or Prototyping. 

Like in exploratory programming the idea is to create a program as quickly a pos iblc. 

This program is known as the throwaway prototype. This prototype is used to give the 

software engineer a way to find out what the exact requirements arc. Then a second 

program is written using the waterfall model. Evolutionary prototyping consist of many 

such steps and is the same as exploratory programming. In the evolutionary model a 

program is build once and the program is gradually improved, and thus it is increment 
driven; unlike the Waterfall model which is document driven. 

Develop abstract 
specification 

Build prototype 
system 

Use prototype 
system 

Deliver 
system 

Figure 3.2: Evolutionary Prototyping Model 
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3.2.2 Justification in choosing the Evolutionary Prototyping 
Model 

• Users can see and cval uatc r 'R 1 s st 'I\\ fast th us mgages users 

involvement 

• With the combination or this mod l f idba k an b obtained to rectify 

any problems in the early stages. 

• Testing time and development cost is reduced due to the fact that reviews 

are given in all stages according to the users needs. 

As this system will be a users centered system thus it is only appropriate for the users to 

give comments and suggestions during reviews so that this system will cater to the users 

needs and satisfaction. 
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3.3 Analysis on existing development tools 

3.3.1 Client I Server computing 

A decade ago, everyone was ex it'd about a n 'W technology that was 

going to revolutionize the way business i ondu t d in corporation. It would 

provide a new paradigm for information proc ssing that would facilitate 

collaboration and information sharing in vast numbers of system and 

organization. H has developed a the computer industry moved from a centralized 

shared logic-based system to a network of workstations and servers. 

This new technology was the client-server computing. The client/server 

computing involves splitting an application into tasks and putting each task on the 

platform where it can be handled most efficiently. The key notation of breaking 

up the problem is to provide designated layers and functionality that can be 

written and deployed across multiple machines in an optimized manner. This 

usually results in putting the processing for presentation to the user/client machine 

and the data management and storage on the server. Depending on the application 

and software used, all data processing may occur on the client or is split between 
the client and the server. 

The server is connected to the client through a network. The server 

software accepts data from the client and then return with results to the client. The 

client manipulates the data and presents the results to the user. In the u ual 

client/server model, one server is activated and awaits client's requests. Typically 

multiple client programs share the services of a common server program. Both 

client programs and server programs are often part of a larger program or 
application. 
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3.3.2 Web Server 

A web server is a computer software pro irnm runmn i on a computer 

connected to the internet that serves w b pa i 'S up m requ st The term 'web 

server' is also used sometimes to refer to th' omput er on whi h the computer is 

running. A web browser is a software program that a ts as an interface between 

the users and the inner workings of the int rn t, specifically the WWW. The 

browser not only sends messages to web servers to retrieve the requested pages 

but also renders the HTML code once it arrives. That is, the browser interprets the 

code and displays the results on the screen . Some examples of web servers are 

Microsoft Internet Information Server 4.0 for Windows NT, Netscape Enterprise 

Server and Microsoft Personal Web Server for Windows 98. 

• Microsoft Internet Information Server 

Microsoft Internet Information Server 4.0 is a comprehensive solution that will 

surely help Windows NT take a bite out of the Unix-dominated Web server pie. 

With perks for both small and large Web sites, IlS 4.0 comes with powerful 

extras, including Active Server Pages for building dynamic web pages, ry tal 

Reports for custom reporting, Microsoft FrontPage 97 for site management, lnde: 

Server for advance searching and NetShow for on demand multimedia. 

TIS's tight integration with Windows NT is immediately apparent. HS uses 

Windows NT's User Manager to maintain users and groups, saving you the 

trouble of maintaining the multiple sets of network and Web site users. IIS al o 

utilizes Window's NT's Event Viewer and Performance Monitor to view such 

items as bytes sent per second and current CGI requests. 

US is also an extremely capable performer all around, one that would suit 

any Web site's needs. llS comes with three default services: WWW, FTP, and 

gopher. lts internet Service Manager (ISM) application controls these services on 

this or any other IIS server on the network. ISM runs from the Windows N 

Server or from a Windows 98 Workstation. 
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• Personal Web Server 

Personal Web Server is Microsoft's slimm d dov 1 \ "l s 't'V er, ' hich provides 
a basis on which to develop corporate networked appli ati n . lt does include support for 
ASP, script debugging, and many other important f aturc fl und in fl . PWS is a great 

entry level Web Server that makes it easy to publish p r onal homepages, serve small 
Web Sites, and share documents through a local intranet. 

3.3.3 Database Server 

Database Server is a computer and software application that uses the client/server 
technology to distribute the processing of data in the database between the server and 

client computers. Two key features of a server database become important because of 

the client access to data are providing a single point of access to the data in the database 
dividing processing and manipulation between the client and server systems. By using 

reliable database management systems, the consistency and accuracy of data can be 

assured. Among some of the popular database server in the market arc Microsoft S L 
Server, Microsoft Access and Oracle. 

• Microsoft SQL Server 7.0 

Microsoft SQL Server version 7.0 is a defining release for Microsoft's 
databse products, building on the solid foundation established by QL crver 6.5. 

As the best database for Microsoft Windows NT Server, SQL Server is the 
relational database management system (RDBMS) of choice of a broad spectrum 

of corporate customers and independent software vendors (ISV ) that are building 

busincs applications. ustomcr needs and requirements have dri en significant 

product innovations in case of use, scalability and reliability, and data 
warehousing. 
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Data warehouses serve the needs of an enterpri c; in ntra t data marts 
serve specific business units or functions. It help th' us 'r tot 'tt 'r under tand the 
information and have a new way to gain in i ihts sec pntt ems and trends and 

make a better business decision. SQL S '' 'r 7.0 provid ', an 'X ellent platform 

for data warehousing and data marts . uch n .. alability, t rabyte-size database 
support, integrated on line analytical pro __ ing ( LAP) services and has high 
performance uti I itics. 

• Microsoft Access 

Since its first introduction in I 992, Microsoft Access has become a leader 
in the desktop database category among a wide variety of users. Experienced 

database users were impressed that such a powerful desktop database could be so 

easy to use. Access's popularity among end users by increasing the scalability of 

Access 2000 with stronger integration to enterprise level databases. Whether users 
are creating a database to manage contacts and customers or creating a tracking 

system for inventory, Access provides an easy way for all levels of desktop users 
to find, manage and share data. 

Whether users are creating a stand alone desktop database for personal 
use, departmental use or for an entire organization, Access offers an easy-to-use 
database for managing and sharing data. Access 2000 brings not only the 

traditional broad range of easy data management tools but also adds incrca cd 

integration with the web for easier sharing of data across a variety or platforms 

and users levels and additional ease of use enhancements to assist with personal 
productivity. 

Regardless or the back-end data source selected, end users will still have 
the same easy -to -use experience of the most popular desktop databa c client. 
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3.3.4 Web Programming Technology 

• ASP 

• 

Active Server Pages is an open, com pi I' - free 1µ1 Ii' lion mviroumeor in which 
you can combine HTML, scripts and reusable rvcr components to 

create dynamic web-sites. ASP is designed to b u d together with HTML to 

create dynamic pages. ln fact ASP actually r at HTML code. Active server 

pages are executed on the server. This means that any client(browser) can be used 

to view the pages provided that the web server must be capable of running ASP. 

The primary difference between ASP and the new generation technologies 

mentioned is that ASP must be executed on the web server, while the pages 

generated by other technologies are interpreted by the browser. The advantages 

that ASP enjoys over CGI and Perl are those of simplicity and speed. 

The idea behind ASP is that the demand on browsers will be decreased by 
getting the server to do some of the work instead. 

Some of the other advantages of using are : 

It minimizes network traffic by limiting the need for the browser and server to 
talk to each other. 

Makes for quicker loading time since, in the end the task done rs only to 
download a HTML page. 

Allows programs to be runned in languages that does not reside on the client's 
machine. 

Provides improved security measures, since you can code things which can never 
be viewed from the browsers. 

• 

• 

• 
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• Microsoft Visual lnterdev 6.0 

Microsoft Visual Interdev is a comprehensive, w 'b bas' j appli tion d cvclopment tool. 

It provides an intergrated environment that brin is to) 'th 'r ari us tc hnologics to work 

towards a common goal of buliding a robust and d nami appli ation for the web. 

Visual lnterdev enables the developer to build appli ati ns that are dynamic through the 

use of client and server side scripting. Irt upports th u of VBScript and JavaScript. 

Visual Interdev's database intergrationis also vital to any application. It provides a rich 

and robust set of visual data tool to immediately enhance productivity. Visual lnterdev 

supports the major ODBC - compliant databases, both on the desktop and the server. 
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3.3.5 Scripting Language 

Scripting language are designed for dcsi in ·d for differ ·nt tasks than systems 

programming languages. Scripting programmin 1 lan 111111 ·s re d •si in cd for gluing: they 

assume the existence of a set of powerful ompon ints and ar int nded primarily for 

connecting components together. Some of the comm n s ripting language are JavaScript 
and VBScri pt. 

• VBScript 

VBScript is a subset of Microsoft Visual Basic and is upwardly compatible with 

Visual Basic for Application (VBA). The ability to provide scripting, automation, and 

customization capabilities for web browsers are a major feature of VBScript. 

VBScript brings active scripting to a wide variety of environments, including 

Web client scripting in Microsoft Internet Explorer 3.0 and web server scripting in 

Microsoft lnternet Information Server version 3.0. VBScript talks to host applications 

using ActiveX Scripting. With ActiveX Scripting, browsers and other host applications 

do not require special integration code for each scripting component. 

Although VBScript is just text and can be written with a simple text editor, a 

graphical design tool for VBScript is available. This visual layout tool is called A rive 

Control Pad. ActiveX Control Pad allows us to combine HTML codes, ActiveX controls, 

HTML layouts, and VBScript or JavaScript . ActiveX Control Pad work in conjuction 
with the HTML Layout control. 

Compatibility with existing browsers is another rissue for VBScript. Although the 

Internet Explorer supports both VBScript and JavaScript, VBScript is not currently 

supported by the Netscape browser. In the future, we may see support from Netscape 

and others, but for now, interactive web sites that use VBScripts are limited to platforms 
running the Internet Explorer. 
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• Java Script 

Perhaps the best known scripting langua , ' prior lo th' intr du tion of VBScript 

was JavaScript. JavaScript is used to create int era rivc x 'l a1 pli at ions supported by the 

Netscape browser. JavaScript offer many of the nm' advanta 1 a YBScript . It is 

simple to use, lightwight and dynamic. Develop r an 'a ii embed code functionality 
for interactive applications inside a web page. 

The most noticeable difference between JavaScript and VBScript is the syntax. 

The syntax for JavaScript is similar to the syntax of the C++ programming language. 

Since VBScript is a subset of Visual Basic for Applications,VBScript follows the Visual 
Basic for Application syntax. 

The Internet Explorer 3.0 supports JavaScript directly through a scripting engine 

rn the file jscript.dll In fact, we can use both VBScript and JavaScript in a single 

webpage.HTML form elements,interact with the browser and automate with any 
ActiveX component. 

3.3.6 Application Platform. 

• Microsoft Windows NT Server. 

Microsoft Winfdows NT Server is a 32-bit, high performance, network operating 

system that is desif,111ed to be easy to use, robust and extensible. It includes Internet 

(andintranet) functionality and communication services for today's business computing 

environments, while supporting interoperability with multiple platforms. 

The wide variety of services supported by Microsoft Windows NT Server 

provides a Foundation for distributed applications y supporting the development and 

implementation of these applications. Many of these Windows NT services are tied 

together with the Component Object Model (COM). COM is Microsoft's Component 

based communication standard that allows us to build flexible, extensible and dynamic 
distributed applications. 
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Benefits Of Microsoft Windows NT Server 

• Designed to help developers build and deploy businc n1 pli 'ation. fa ter than ever 

before. 

• The Option Pack integrates new web transa tion s riptin \ compon nt and message 

queuing services directly into Windows NT Scrv 'r 4.0. 

• Enables multiple websites on a single machin , innovat Web publishing features, 

customizable tools, and new wizard technologies that helps to make it the best 

platform to publish and share information securely over corporte intranets and th 

internet. 

• Microsoft Windows 98 

The Microsoft Windows 98 operating system is the upgrade to Windows that 

makes the computer works better and play better. It works better by making it simple to 

access the internet and by providing better system performance along with easier system 

diagnostics and maintenance. With Windows 98, our systems plays better as well as with 

support for the latest graphical sounds and multimedia technologies, the ability to easily 

add and remove peropheral devices with support for Universal Serial Bus(USB). 

Windows 98 2nd edition is an update to Windows 98 that enhances the leading consumer 

operating system with the latest Internet, home networking and hardware tcchnologic . 

Benefits Of Windows 98 

• 
Improved ease of use and Internet Access 

Improved performance and reliability because it reduces the time it take to launch 
applications 

Enables a new generation of hardware and entertainment. 

• 

• 
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• Linux 

Linux is developed under the GNU icncral Publi Li' iuse and it ource code is 

freely available to everyone. This however docsn 't mean that inux and its assorted 

distributions are free. Companies and developer. ma hnru a f for it as long as the 

source code remains available. Linux may be u cd for a v idc variety of purposes 

including networking, software development and as an nd us r platform. Linux is often 

considered an excellent, low-cost alternative to other more expensive operating systems. 

Benefits of using Linux 

• Linux is complete operating system that is stable as the crash of an application is 

lease likely to bring down the operating system under Linux. 

• It is Alos Reliable as its servers are often up for hundreds of days compared with the 
regular reboots required with a Windows system 

Come with a complete development environment, including C, C++, Fortran 

compilers, toolkits such as Qt and scripting languages such as Perl. J\wk and sed. 

Excellent networking facilities because it allows the sharing of CPUs, modems and 

all of which is not included or available with Windows 95. 

Easily upgradeable . 

Supports multiple processors and truly multi-tasking . 

• 

• 

• 
• 
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3.4 Consideration on Development Technologies. 

After reviewmg and considering the requirement nc 'd id for th ' , -stem possible 

development tolls are analyzed. Listed below arc th' h , rn tools for the proposed 

systems. 

• Microsoft Windows 98 211<l Edition as the application platform 

• Personal Web Server (PWS) as the web server 

• SQL 7.0 as the database management system. 

On the server side scripting, a mixed of VB Script and JavaScript will be used to write 

ASP based on the suitability on performing certain functions in ASP architecture. ASP 

technology is applied because of its ability to customize web ages to the specific needs of 

the individual user. 

On the Client side scripting, JavaScript will be used in order to support a wider range of 

type of web browsers. 

As for website testing, Internet Explorer 5.0 will be used to test the web site as it is th" 

only browser that displays error messages when ASP scripting generate errors. 

Microsoft Visual Basic 6.0 will be used to interact with the Microsoft SQL Server 7.0. 
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3.5 System Requirement 

System requirement points out what the propos ·d s .st nns int nd to do and it is 

devided into two types of requircmtns. The first is th' fun tional rcquir m nt that defines 

the system's functions and service and the second requirement is the non-functional 

requirement which explains the constraint plac s on th y tern and its development 
process. 

Listed below are the functional requirements involved in the proposed system. 

3.5.1 Functional Requirement 

Login Function 

All users who wants to start using the system will have to perform this login 

function by selecting their user group, entering their user name and password. Users will 

be grouped into different user group depending on the functional task they will be 

managing. For example, the nurse will only be able to update the inpatient bill at the end 

of the day, and only physicians can edit or view the medical information or a patient. 

User Authentication and Authorization 

For administrative module, users authentication and authorization arc ver 

important in order to provide access control against the system. Access controls restrict 

use of computer system resources to authorized users, limit the actions authorized u ers 

can take with these resources and ensure that users obtain authentic computer sy tern 
resources. 
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Add New Patient's Record 

Users who are authorized (database admini trator or data .ntry staffs) can 

perform this action and add a record into the daiabas '. Thi. is an important function in 

the system because almost all the sub module conn' ts to this modul . The system will 

also generate a patient registration ID for the use of th' tra kin l th patient's activities. 

Retrieval, Updating and Deletion Of Patients Record. 

The proposed system is expected to have the capabilities to retrieve and update as 

well as delete the patient's record when the updating and prescribing of drugs and 

medical examinations are performed. This actions can only be performed by the 
authorized group of users. 

Error Handling 

The proposed system shall be able to detect and protect the patient's infonnation 

in the database against unauthorized personals or erroneous data entry into the database. 
Error messages will be displayed for the users. 

Print Report Function 

Authorized user can print the patient's bill according to the right function. 

In the following pages are listed the functions and advantages of each modules and ub 
modules in the proposed system. 
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Module 1: Patient Billing System 

Print Receipt 

har res 
D posit Collections 

Figure 3.1: Patient Billing System 

Sub Module: 

1. Deposit Collections 

• Collects a certain amount of deposit from the patients that acts like a prepaid 

function whereby all the accumulated charges will be deducted from. 

• Reclaims and extra charges will be dealt with in the accounts module. 

2. Computation Of Charges. 

• Computes the charges of medication, lab tests, and other miscellaneous expenses 
subjected to the patient. 

• This module shows the breakdown of charges so that the patient can know what 
they are really accounted for. 

3. Print Receipt 

Prints out the receipt for the patient so that they will be able to reclaim or make 

extra payment to the accounts department. The receipt functions as a prove of the 
payments made to the hospital. 

In the receipt is stated whether the patient has to reclaim or repay the extra 
charges. 

Advantage: 

• 

• 

./ Keeps the linancial records of the patient in a proper and ea y retrievable manner 

especially when dealing with sensitive issues like the financing factor. 

l1SKTM University Malaya 
32 

Univ
ers

ity
 of

 M
ala

ya



Ho.\pital Mana tement System 
Cha fer 3 11/fethudolo 

Module 2: Accounts System 

Accounts 

Payment Collections Vic\ Un ettled Bills Transfer Deposit 
Track Payment 

Record 

Figure 3.2: Accounts Module 

Sub Module: 

I. Payment Collections. 

• Updates the database and notes down that the patient has settled their bills . 
2. Track Payment Record. 

• Tracks a particular patients payment record. 

• A pop- up message will indicate if the patient has or has not settled his bills. 
3. View Unsettled Bills 

• Functions as a search engine that displays all unsettled bills for any period of time. 

• This function may enable the accounts staff to alert the patients to settle their bi IL 
by sending them a notice from the hospital. 

4. Transfer Credit 

• Enables the patient to transfer his previous credit made to the hospital upon his 

earlier visit. This credit is which was dued to be reclaimed by the patient will 

automatically be considered as a deposit upon the patient's request. 

Advantage: 

./ This module streamlines the functions of updating the database and keeping up to 

date with dealing with the financial concerns or the patients. Besides that, it also 

helps to track "run away cases" whereby the patient has left the hospital without 
settling his bills. 
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Module 3: Appointment 

Appointment 

View Appoinm nu 

Figure 3.3: Appointment Module 

Sub Module: 

1. View Appointment 

• Enables the user to view the appoinments of the patients by date and and by the 
department. 

• Links with the medical summary module in the Patient Management System Module. 

Advantage 

./ Physicians may be able to remind themselves of the amount of apppoinments they 
have for the day. 
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Module 4: Pharmacy 

inpatient Prescription utpati nt' pr scription 

Pharmacy 

L _ 
Figure 3.4: Pharmacy Module 

Sub Module: 

1. Inpatient Prescription 

• Enables the pharmacist or the dispenser to prepare the drugs to be administered to 

the inpatients according to the doctors prescription. 
2. Outpatient's Prescription 

• Enables the pharmacist to prescribe the drugs to the patients according to the 
doctors prescription. 

Advantages 

./ A voids the administring of wrong drugs to the patients due to the fact that it is 

difficult to read the manual handwriting of the doctors. 

Module 5: Medical Certificate. 

Sub Module: 

1. View MC 

= The staff uses this module to print the medical certificate admini tcred to the patient 

by the doctor. Besides that, this module lists down the amount of medical certificate 
given to a particular patient. 

Advantage: 

./ Keeps track of the amount of M "s given out in a day 
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Module 6: Inventory 

Add Drugs Add Equipm mt cndor Information 

Inventory 

Figure 3.5: Inventory Module 

Sub Module 

1. Add Drugs and Add Equipments 

• This module enables the stockkeeper to add new drugs and equipments purchased 

by the hospital. It would also enable the user to keep an accout of the am out of 

stock available before he should reorder the items. 
2. Vendor Information 

• Stores the information about the vendors and their information to be used in the 
process of repurchasing the stock. 

Advantages: 

./ Promotes easy management or inventories in the hospital 
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3.6 Requirement Specification 

3.6.1 Server Hardware Requirement 

• A server with not less that Pentium 2 Ml lz pro 'S, or 

• At least 64 Mb memory 

• A hard disk of at least 4 GB of storau 

• Network Interface Card (NI ) and n nwork onnection with recommended 
bandwidth at 15 Mbps or more. 

• Other standard computer peripherals. 

3.6.2 Server Software Requirement 

• Windows NT Server 4.0 - Network Operating System 

• Personal Web Server- Web Server service 

• Active Server Pages (ASP) - Server scripting engine 

• Microsoft SQL Server 7.0- Database repository 

• Microsoft Internet Explorer 5.0 - Precondition for ASP installation. 

3.6.3 Client Hardware Requirement 

• A Pentium 3 with 750 Mhz processor 

• At least a 64 MB RAM 

• Network Connection through existing network configuration or modem. 

3.6.4 Client Software Requirement 

• Microsoft Windows 98 211c1 edition 

• Microsoft Internet Explorer 5.0 

l•:')KTM University Malaya 
38 

Univ
ers

ity
 of

 M
ala

ya



CHAPTER4 
SYSTEM DESIGN 

Univ
ers

ity
 of

 M
ala

ya



Hospital Management System Chapter -I System Design 

4.0 System Design 

System design is the phase in which requirement anal zed and produced in the 

system analysis phase are translated and on 'rt cd into a representation 

characteristics or the proposed system. The design pro ' s involves developing 

several models of the system at different I' 'I or ab traction. A a design is 

composed, errors and omissions in earlier staues arc discovered. Generally, this 

phase will be focusing on architectural design, fun tional design, database design 

and the interface design. 

4.1 Architectural Design 

Large systems can be decomposed into sub-system that provide some related set 

of services. The initial design process of identifying these sub-systems and establishing a 

framework for sub-system control and communication is called architectural design. [t 

usually comes before the detailed system specification. 

The first phase of the architectural design is usually concerned with decomposing 

a system into a set of interacting sub-systems. The proposed Hospital Managem nt 

System is structured into a number of principal subsystems where a subsystem is an 

independent software unit. At its most abstract level, an architectural design is depicted 

as a block diagram to represent an overview or the system tructurc and to describe the 

interaction between the subsystems. 

The Hospital Management System consisting or 7 main modules arc as depicted 
on the next pages. 
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Figure 4.1 Structure of the Hospital Management System 
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Figure 4.4 Flow of the Billing Module 
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Figure 4.5 The Flow Of The Accounts Module 
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Figure 4.7 Flow of the Pharmacy Module 
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4.2 Functional Design 

Functional design of the proposed system will be dcpi led graphically using the 

data flow diagram diagram. Data Flow Diagrams are diagrams that show the flow of data 

from one source to another. They describe the llow of information and processes of the 

system, showing how these processes link together throu zh data , tores and how these 

processes relate to the users. They arc used to record the s 1st .m analysis as a part of the 
design documentation. 

At their lowest level of detail, DFD's ar often included in a programmers' working 

specification when the systems analysis is complete and the system is being programmed. 

Below are listed the Data Flow Diagram of the process that involves the users and the 

focused modules which is the Patient Billing System and the Accounts Moudule. 
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Figure 4.8 Context Diagram Of The Hospital Management System 
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4.2 Database Design 

The Hospital Management System uses the relational databa 'model in it database 

implementation. The database is developed usin 1 Mi .rosoft QL Server 7.0. The 

databases are shared among all the department thus it has to be designed carefully 

so that no conflict occurs when inserting and rctri al is don during real time 

process. The attributes of the database is listed a. bclov . 

Database Name hos_man_sys 
I Data Source Name (DSN) system.dsn 

I Type Microsoft SQL Server relational database 
/Usage Keeps the record of the system I 
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4.21 Database Structure of The Hospital Management System 

Table 4.1: tbl registration 
Field Name Data Type Lenath Ocscri11tion Patient Id Varchar 50 Unique pmi mt ID assumed to each oatient Patient Name Varchar 255 Person s Name 

Nric Old Varchar 50 Old id cntification number - - Nric New Varchar 50 New identification number 
Gender Char I 1 o Gender I Race Varchar 50 Person's race I Religion Varchar 50 Person's religion 
Date Of Birth Datetime 8 Person's birthday Age Int 4 Person's age 
Occupation Varchar 50 Person's occupation 
Nationality Varchar 50 Nationality 
Marital Status Varchar 50 Marital status 
P Addressl Varchar i 50 Person's address (street) I P Address2 I Varchar 50 Person's address (town) I ! Post Code i Varchar j 50 Postcode I 

I City Varchar I 50 I City 
' ! State I Varchar I 50 State I 
I 1 Country Varchar 50 Country I 

Off Address I Varchar i 50 Person's office address I 
i Off Address2 Varchar 50 Person's office address I 

I Telephone Varchar I 50 Person's contact number 
I Handphone Varchar I 50 Person's personal contact number I _guardian Name Varchar . 255 Next Of Kin's name I . Guardian Address I Varchar 50 Next Of Kin's address -i Guardian Address2 Varchar 50 Next Of Kin's address 

Telephone Guardian Varchar 50 Next Of Kin's contact number Staff Id Varchar 50 Staff ID 
! Date Stamp Datetime 8 Date when data was input ! Time Stamp Datetime 8 Time when data was input I I Staff IdU Varchar 50 Staff rD ofperson who modified data i r Date Stampl) Datetime 8 Date when data was modified I I Time StampU Datetime 18 I Time when data was modified I 
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T bl 4 2 tbl d" I h" t a e . : me rca IS Ory 
Field Name Data Tvoe Length DcscriJ!ti<!!!_ Patient Id Varchar 50 Unic uc anent ll assign id to each patient Patient Name Varchar 255 Person's Name 

Nric Old Varchar 50 Old idcntifi ation numb 'r 
Nric New Varchar 50 New identification number 

j Pulse Char 10 Pulser 11' i - '- - Temperature Char 10 Current bod~1 tcm~erature 
j Systol Char 10 I lcart's S.)_'.Stol count 

Diastol Char JO I lcart's diastol count I Date Stamp Datetime 8 Date when data was input I 
I Time Stamp Datetime 8 Time when data was input 

Department Varchar 50 Department 
Physician Varchar 50 Physician Name 
Status Varchar 50 Status of patient (inpatient/outpatient) i Description Text 16 i Health condition of patient ! Notes I Text I 16 I Extra information on patient's health I Allergy I Text I 16 I Patient's allergy to take note I 
Table 4.3 : tbl me 
Field Name Data Tvne Length 1 Description I i Patient Name Varchar 255 l Person's Name I 

I Nric Varchar 50 I Nric of patient {old/new} 
I Date I 1 Datetime 8 i Date of visit 
I Date2 I Datetirne 18 I Extended date or medical leave I Days I Int 4 I Number of days given ! Company Varchar 255 I Patten's Employee I 

T bl 4 4 bl a e . : t appomtment 
Field Name Data Type Lenzth i Descrintion I Patient Name Varchar 255 Person's Name I I Nric I Varchar Nric or patient (old/new) -- I 50 

Date Visit I Datetime 8 Current date of visit i Time Visit Datetime 8 Current time of visit I Physician Varchar 50 Physician Name I 
' New Date Datetime 8 Future date of visit : New Time Datetime 8 Future time of visit ! 
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T bl 4 5 tbl t a e . : ou tpatientprescnptlon 
Field Name Data Type Length Description Nric Varchar 50 Nric of patient (old/new) 

Date Visit Date Time 8 Current date or isit 
Item Code Varchar 50 Code of mcdi in, - Medicine Varchar 50 Medicine name 
Dose Varchar 50 Dosal' 

-I 
/Days I Varchar /so - Amount or days 
Remarks Varchar 50 Remarks by physician 
Staff Id Varchar 8 Staff ID of pharmacist 
Date stamp Datetime 8 Date when prescription was distributed Time Stamp Datetime 8 Time when prescription was distributed 

T bl 4 6 tbJ t J b a e . ou tpatient a . . 
Field Name Data Type Length Description 
Nric Varchar 50 Nric of patient (old/new) 
Date Visit Date Time 8 Date of patient's visit j Item Code Varchar 50 Lab Code I 

I Lab Test Varchar 50 Lab test name ) Price Varchar 50 Price of the lab test I 
' Physician Varchar 50 Physician Name I 
i Staff Id Varchar 50 Staff ID of Lab staff I 

i Date Stamp Datetime 8 Date when patient went for the test j Time Stamp Datetime /8 Time when patient went for the test I 
T bl 4 7 tbl . f f i a e . . mpa ren mo 
Fields Name Data Type Length Description I Patient ld I Varchar 50 Unique patient ID assigned to each patient Patient name Varchar 255 Person's Name 
Nric New ' Varchar 50 Old identification number I 

I Nric Old Varchar 50 New identification number 
Date Admit Datetime 8 Admission date 

I Time Admit i Datetime 8 Admission Time I Department I Varchar I so Department I 
I , Physician Varchar 50 Physician Incharge Name I Ward Location Varchar 50 Ward Number 

! Status ! Varchar 50 Status of Inpatient (Discharged/ Admitted) I No Record 1 Varchar 50 Record Number I 
i Staff Id ; Varchar I 50 Staff Id of nurse : 
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T bl 4 8 bl . a e . : t mpatrentprescnptron 
Field Name Data Type Length Description - Nric Varchar 50 Nric of patient old/n '\ ) 
Date Admit Date Time 8 Admission Date 
Location Varchar 50 Department 
Item Code Varchar 50 Medi inal item ode --- - Medicine Varchar 50 Name of m xii cine - -- Dose Varchar 50 Dosage 
Days Varchar 50 Amount of days 
Remarks Varchar 50 Remarks on patient condition 
Staff Id Varchar 8 Staff id of nurse 
Date stamp Datetime 8 Date when data was input 
Time Stamp Datetime 8 Time when data was input 

T bl 4 9 tbl . f ti b a e . mpa ien a . . 
Field Name Data Type Length Description 
Nric Varchar 50 I Nric of patient (old/new) I Date Admit Date Time 8 Date of admission I 

I Location Varchar 50 Department I 
I Item Code Varchar 50 Lab test code ! Lab Test Varchar 50 Name of lab test 

Price Varchar 50 Price of lab test 
Physician Varchar 50 Physician name 
Date Datetime 8 Date of lab test appointment I Time Datetirne 8 Time of lab test appointment .. Staff Id Varchar I 50 Staff Id of Lab staff 
Date Stamp Datetime 8 Date of lab test taken 
Time Stamp Datetirne 8 Time when lab test was completed 
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T bl 4 10 tbl . f t a e . : mna ren service 
Field Name Data Type Length Description_ 
Nric Yarchar 50 Nric of patient (old/new) I 
Date Admit Date Time 8 Date of Admission 
Location Yarchar 50 1~artmcnt 
Item Code Yarchar 50 Code of item given 
Item Name Yarchar 50 Item name 
Price Yarchar 50 Price of it im 
Staff ld Yarchar 50 'taff Id of Nurse - ! Date Stamp Datetimc 8 Date of item given 
Time Stamp Datetime 8 1 Time of item given 

Table 4.11 : tbl adt 
I Fields Name Data Type Length Description 
Patient ld Yarchar 50 Unique patient ID assigned to each patient 
Patient name Yarchar 255 Person's Name I Nric Yarchar 50 Patient's Nric (Old/New) I 

I 
Date Admit Datetime '8 \ Date of Admission I 
Location I Yarchar 50 I Department ! 
Reason Yarchar 50 . Reason of being discharged I 
Date Discharge Datetime 8 Date of discharged ! 

/Time Discharge Datetime 8 I Time of discharged I 
Transfer Yarchar l 50 Transferred I I : I I I / Ward Transfer 
De artment 

I Yarchar 
Yarchar atient 

I New hos ital transferred to 
Date of transfer 

r=-:--~~~~~-+----=::.:...::...:_==-~.+-:---=----;I StaffJ__dpfNu~e 
' Time of discharged 
I Date of dischar red 
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T bl 4 12 tbl d it a e . . eposi . 
Field Name Data Type Length Descriotion l Nric Varchar 50 Nric of patient old/n cw) I Department Date Time 8 Department of_pati int I Status Varchar 50 Status of _patient 
Transfer Deposit Varchar 50 Balance amount being transferred 
Transfer Date Varchar 50 Tranfcrcd tran: a tion date - Deposit Paid Varchar 50 1~osit top u I Total Deposit Varchar 50 Total credit in patient account I / Staff Id Varchar 8 Staff ID of accounts staff 
Date stamp Datetime 8 Date of transaction made 
Time Stamp Datetime 8 Tiem of transaction made 

T bl 4 13 bl a e . : t com putationnur 
Field Name Data Type Length Description I Nric Varchar 50 Nric of patient (old/new) I 

I Date Datetime 8 Date I Consultation Money 8 Consultation fees I 
! Deposit Money 8 Patient deposit I Medication Charge Money 8 Total of medication bills I 
I Lab charge Money 8 Total oflab charges I 
I Total charge Money 8 Overail total charges ' I 
I Balance Money 8 Balance amount I 
I /Payable Money 8 Extra charges to be paid : 
I Reclaim I Money__ 8 Excess amount of deposit I Staff Id Varchar 50 Billing Staff Id I Date Time Datetirne 8 Date of transaction made I Time Stamp Datetime 8 Time of transaction made I 

Table 4.14: tbl reclaim 
i Fields Name Data Type Lenzth Description l l_patient Id Varchar 50 Unique patient ID assigned to each patient 

I 
Ip . 

Varchar 255 I Person's Name l 
1 . at1ent Name 

' . 
I Nric 

D rt l v h I 50 
/ Varchar I 50 

-.~a ment arc ar epartment 
I - 

I Date of reclaim made Date Reclaim I Datetime 8 I - ·-- Deposit Money 8 ! Total deposit made I Total Charge Money 8 ! Total charges accounted for 1 : Balance Money 8 ! Balance cash in hand I 
1 Reclaim I Money 8 : Reclaim amount I 
j I 

ID 
I Nric of patient (old/new) 

Status 
1 Varchar 1 50 1 Transferred deposit/ Reclaimed 

l·~)KTM ( lniversity Malaya 55 

Univ
ers

ity
 of

 M
ala

ya



Hospital Management System Chapter -I 5,ystem Design 

Table 4.15: tblcomputatlon 

Field Name Data Type Length Description 
Patient Id Varchar 50 Unique patient I as i in d to each patient Patient Name Varchar 255 Person's Nam' 
Nric Varchar 50 Nric or patient (old/new) 

1 Department Varchar 50 De artmcnt 
Ward Varchar 50 Ward Number 
Deposit Money 8 I Total depo it of patient 

--~ I Medication I Medication charges ~- Money 8 
Diagnostic Lab Money 8 Lab charges I I Miscellneous Money 8 Miscellaneous charges 
Operation Money 8 Operation charges (if any) 
Ward Investigation Money 8 Other charges 
Total Money 8 Total charges 
Balance Money 8 Balance deposit 
Payable Money 18 j Excess cash needed to be paid I I Price /Money 18 ! Pnce of ward I Food Money Is I Food price 
Total Charge Money 18 i Total bill 
Final Charge Money i8 I Final total of the charges I Staff Id Varchar ! 50 : Staff fD 
Date Stamp Datetime I 50 I Current Date 

/Time Stamp Datetime I 50 i Current Time 
I 

Table 4.16 : tbl_transferdeposit 

Fields Name Data Type Length Description -- Patient Id Yarchar 50 Unique patient ID assigned to each patient 
Patient Name Varchar 255 I Person's Name I 

Nric Varchar 50 Nric of patient (old/new) 
---J i Date Transfer Datetime i8 i Date deposit was ransfered 

I Total Transfer Money /8 Total amount transferred I .. I Staff ld 
! Time Stam 

I Yarchar I 50 I Account staff id 
I Datetime I 8 ! Time of transaction com leted. 
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4.3 User Interface Design 

The user interface design is so vital as users will judge what' er th y see at their 

first glance. Therefore, important features such as iolours. font size, and graphic, 

need to be paid attention to. Graphics and i on usa 1' as a way of exposing 

relationships, which arc not obvious from the raw i on , serve functions similar to 

these of words and may replace them in many m 'nu , sine their meaning can be 
easily grasped than words. 

Below are a few interface design templates for the administrative and customer 
subsystem. 

\\.'t~ Cltn.~ pas...iion:-.tt~I~· fo1· our 11;.ttlC!11l' 

h) IJi,ro,1idiu:.! tlu..· hes1 ptts!'lihh.· cat·c 

\Vt.• airu ''' tl<:lh:l•r l'tt1upn.:ht..·nsi"t.· 

l1l·ahlu:1u-e ~Cl"\ iCl'S ""'' lttl'l'I~ tltl· 
t:hallt..·ug_c:'t or {oruornnv 

I 

1. 

I 
I :- 

1 
1 
I 

u:;J ... ,... ·~ :,\: . 

About Us Our Mission 

Our Vision Our Services 
To b<: a h~uding intcrnutional 

hcaltltc11rc provi<ll't" wil le a 

1n•:s~ion for 1>coµll· and pn1gr·css 

Equi1>pt·cl wl<lt sfa1<•-ot'-1 lu~->1n 

t...·~pt!l'(ist.• ntul ccruiJJttl(..1111 .... tu providl· 
you with t It<• he~• 

Contact Us 

Figure 4.9 Main Screen of the Hospital Management System 
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Patient Billing System 

r 
1 

Tho P8don• Ollllng Systam Oil bhu~: vou to m n go tho dopo&lt colloct.ionG,, 
·:"'", computntlon of fJ&tlont cfHug,)s ?and pftywnont collections. Please proceed to . .:1 

mwlc:n 11 seloctlon from tho links bolow ··{ 

• Ott111)1dt Collection 
• Comrutfttlon Of Ch21rge1: 
• Payment Collection 

Figure 4.10 Main Screen of The Patient Billing System. 

Accounts Management 

The Accounts Manago1nont Modulu oruthlos you to rn1111.-.!JO tho 1'1Ct:nunttJ 
1u•yahle and accounts rccefvablo of tho pntlont. You cnn atso uso this 
modulo tu track payrnent re cords of patients. Pte asu solocc fron• tho links ' below 

• Accounts Payable 
• Accounts:. Receivable 
• Track Payment Record 

i 
I 
j: 

I 
I ,., 
I 

figure 4. I I Main Screen of Accounts Module. 
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Hospital Mana/emcnt System 

5.0 : System lmpl~mentation And Testing 

The process of assuring that the information . stem is op 'rational and then 

allowing users to take over its operation for use and evaluation is .all id implementation. 

There are a few approaches to implementation that shout j t ' consider d as a changeover 
to the new system. 

One of the approached used in implementing the I lospital Management System is 

by evaluating it. Formulating performance measures on which to evaluate the system 

does this. Evaluation comes from users, management and the analyst itself 

5.1 Setting Up The Environment 

Before we can use the data in the database, we must be able to establish a 

connection. This can be accomplished with a variety of methods, including ODBC data 

source names (DNS), OLE DB data links, and so called DSN-less connection, where 
enough coding is provided to connect to the database. 

5.11 To create a System I User Data Source Name (DSN) 

To connect data using ODBC, an ODBC data source name (DSN) is used. D N i 

a method of standardizing database connectivity . There are 3 types or DSN which arc 

user DSN, System DSN and File DSN. A system DSN is available to all users on the 

current machine, including NT services, making it ideal for use with ASP/ADO. Its also 

the fastest type of DSN because the connection information is stored in Windows 

Registry. A System DSN tends to be more convenient but less secure than a User DSN. 

5.12 Create Database with visual data tools. 

For developers who are used to working with Access databases may be 

dissappointed with the tools that were available for Ms SQL server. MS Acces provides 

the user an interface for designing and working with databases.However, the tools 

provided with MS SQL server have a more text-based look and feel. For example, there 

is no database diagramming IC>r tasks such as query definition and relationships. 

l·~\'K'f'M University Mulava 
60 

Univ
ers

ity
 of

 M
ala

ya



Fortunately, the Visual Data Tools provided in Visual Int 'rl 'V, remove those 

user interface constrainst. Using Visual Data Tools, develop 'rs can from within Visual 

lnterdev, visually create SQL statements for qucryin 1 or updating the database, view or 

edit data returned by a query , and even create pararn ncrized queries, which requires 
some values provided for each execution of the query. 

5.13 Accessing Databases Programmatically. 

Visual Interdev is an interesting point in its development. With the move to 

Active Data Object 2.0, Web developers finally have a data access library that's as 

powerful and simple to use. The ADO object model defines the base objects you work 

with to perform speci fie actions especially to access the data. The base objects, such as 

Connection, Recordset and Command, can be created independently of one another and 
are related in a hierarchical sense. 

1. Using the Connection Object 

An ADO Connection object represents a unique session with a data source. One or its 

key properties, connection string, is used to specify the DSN, username and password 

required and other information, necessary to establish a connection to the database with 

authentication. This is used in the HMS project. A simple DSN connection is created and 

using the Open method, a connection to the datasourceis done by providing the login 
name, and password as shown below. 

<% 
Set oC onn == Server. CreateObject( A DO DB. Connection") 
Oconn. ConnectionString==DS N==system; U I D=hms; PW D==hms 
Oconn.Open 

Oconn.Close 
%> 
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2. Using the Recordset Object 

The following is a two server-based J\00 Object: a Conn .ction object (oConn) 

and a Recordset object (oRs). The rccordsct uses o onn for its data connection and then 

excecutes the Open Method, passing the plain text SQL que 1 as the only parameter. 

The nice thing about the Recordsct object, howc er, is that you can create one 

connection independently or a Connection object. Because of its speed, it's an ideal 

recordset to use on public websites because you typically have to display read-only data. 

<% 
Set oConn = Server.CreatcObject.(ADODB.Connection") 
Oconn.ConnectionStTing=DSN=system;UlD=hms;PWD=hrns 
Oconn.Open 

Set oRs=Server. CreateObject(" ADO DB. Record set") 
Sql="SELECT*FROM tbl regisrration WHERE Patient_lD = '" &strUSerName&'";" 
oRs.Open Sql,Oconn 

oRs.Close 
Oconn.Close 
%> 

3. Using the Command Object 

The ADO Command Object can be used to define command that we intend to excccutc 
against a datasource. The following is a Command Object. 

<% 
Set cn=Server.CreateObject(ADODB.Connection'') 
Set rs=Server.CreateObject(ADODB.Recordset'') 
Set cm=Server.CreateObject(ADODB.Command") 

rs.Open "DSN=system;U!D=hrns;PWD=hms 
Set rs. Acti veConnection=cn 

rs. Open cm 

rs.close 
en.Close 
0/~ '> 
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5.2 System Testing 

System testing is a critical element or software qualit assurance and represents the 

ultimate review of specification, design and codin l. Rules that 'an s crvc well as testing 
objectives are 

• Testing is a process of executing a program with the intent of finding an error. 

• A good test case is one that has high probability of finding an undiscovered error. 

• A successful test is one that uncovers a yet undiscovered error. 

A software module is exposed to testing both during the development phase and during 

the test and integration phase. During the development phase, each function or procedure 

that is part of the module is independently developed and thoroughly tested until the 

entire module is complete. The major difference between testing a module during its 

development phase and testing it during the test and integration phase is that during the 

development phase, errors are fixed as the6y are found. While during the test and 

integration phase, failure if any are recorded and the failed module is returned to the 

development team along with an explanation of failure. The Hospital Management 

System has undergone 3 stages of testing before it was considered as a complete system. 
They are unit, integration and system testing. 

5.21 Unit Testing 

Historically, quality software relied on testing each functions, module or class (in Object 

oriented programming). This practice called unit testing which is effective is extremely 

time consuming and labor intensive. Using the detail design description as guidance, 

important control parts are tested to uncover errors within the boundary of the module. 

This relative complexity of tests and errors detected as a result limited by the constrained 

scope established for unit testing. Unit testing is also referred to as module testing and i 

usually performed by the software developer. For this package, unit testing was done 

during the implementation phase, in Visual Intcrdcv itself After the functionality of each 

module was developed, reviewed and veri ficd, test cases were designed. The module was 
tested to ensure that it operates correctly. 
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5.22 Integration Testing 

Testing a specific feature together with the other newly develop 'd f'ntur·s is kn rwn L' 

integration testing. Testing the interface of components explores how 'Otnf n ints 
interact with each other. 

Previously captured unit test scripts can be combined to create a vari t 1 of int nauon te t 
cases, with minimum effort. For instance, units test cripts that I st don a Back function 

can be schedule with Previous function to create an integration test on th ntire system. 

Incremental integration approach was applied during the developm nt of this package. 

The Hospital Management System was constructed and tested in Visual Interdev where 

errors were easier to isolate and corrected. Errors will be corrected before proceeding to 

the next integration. 

5.23 Function testing 

Each function can be associated with those system components that accomplish it. for 

some functions, the part may comprise the entire system. Logically it should be easier to 

find the cause or a problem in a small set or component than in larger set. flecuvc 

function tests have a high probability of detecting a fault. 

The Hospital Management System uses some guidelines for function testing listed below. 

• Have a high probability of detecting a fault 

• Know the expected action and output 

1 est both valid and invalid input 

Never modify system just to make testing easier 

• 
• 
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5.24 Performance Testing 
When the system performs the functions required by the requirements, it turns t th, WH) 

in which those functions are performed. Thus functional testin 1 address 'S th" fun 'tion 

requirements and performance testing addresses the nonfunctional r qui cm mts, S -st cm 
performance is measured against the performance objectives sci b xprcsscd 

in the nonfunctional requirements. In the 1 lospital Mana 1 rncnt st cm, p rforrnance 
testing examines how well the speed and response to the user command , alculations of 

transactions and accessibility of the data. 

5.25 Acceptance Testing 
When the function and performance testing are completed, the system is convinced and 

meets all requirements specified during the initial stages of the software development. 

The next step is to ask the user. The user leads testing and defines the cases to be tested. 

The purpose of acceptance testing is to enable the user to determine if the system built 

really matches their needs and expectation. Thus acceptance test are written, conducted 

and evaluated by the users, with assistance form the developer only when the user 

requires an answer to a technical question. 
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5.3 Maintenance 

As the Hospital Management System has not been used by any u 'er thus th ire arc n 

steps taken to pursue this cause. If they were to be, then maintenance or this pl cknue will 
involve the updating of each module where the content is cone '1"11 

5.4 Conclusion 
All the necessary details of implementation and testing strategies for thi yst m have 

been included here for better understanding of the system flow. This system was 

developed according to the analysis done so that all the requirements are met and caters 

to the users needs. 
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6.0 System Evaluation 

6.1 Project Problems and Solutions 

There is always a notion that any software can solve problems, but in r 'nli1y it is not 

always the case. Throughout the development of the I lospital Man n »n int S i_ t im, 

several problems were encountered. Below is the list or prob! 'ms a Ion' with th ... 

approaches and solutions taken, to overcome them. 

6.11 Problems and solutions encountered during the research and 

analysis phase. 

Problems: 
1. The major problem faced during project research on studies and analysis is 

choosing the right scope of the system so that it could be completed within the 

given time frame. 

2. Choosing the appropriate development life cycle model and methodology. 

3. Finding facts and methods of application with regards to the design of the project 

either logically or physically and technically. 

Solutions: 
I. Thorough analysis was done to find out the best solution in developing the 

system. A logic frameline was also drawn in order to design the sytern and 

understand its scope. 

2. Reading up on relevant materials i.e. books, journals and etc and try to understand 

them. 
3. Referring to the previou projects that were done 111 the Document Room or 

FSKTM. 
4. Supervisor and course mates' advices and guidance. 
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6.12 Problems and solutions encountered during project implementation 

and testing phase. 

Problems: 
1. Learning to use the ASP Language with VB~ cript and Javas cript, Mn ir )IH, iia 

Flash 5 and other software such as Adobe Photoshop. hoosinu th ... 11p1 r priatc 

images and icons for the interface. 

2. Integrating the subsystems altogether to get the correct llow. 

3. Testing the entire system on another computer. 

4. Function 'Response.Redirect' docs not function as expected. 

Solutions: 
1. Viewing samples from various books to understand how to use the ASP 

technol061Y and also tring out using the trial and error method. Viewing other 

projects done previously and reviewing the codes to better understand how it 

works. 
2. Testing of the system by other users to detect the flaw in the system. 

3. When testing is done on another computer, some or the features or links cannot he 

presented properly. Therefore step such as testing it on other computer a couple 

of times were carried out. 

4. A link was inserted into the pages to make it easier for the user to browse on to 

the next page. 
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6.2 System Strengths 

Although this system was not designed to its ultimate capacity, it nevcrth 'i css has.' nnc 

extent of strenghts in it. 

,, The system comes with a level or security which is able to tra k us 'rs wh int 'rs 

the system as it only allows authorized users to enter the , t cm nnd it. modul .. 

Users of the system is required to login using a special password th tis uiv n b 1 

the administrator when he is conformed as an employee of the ho pital. 

,, Public users especially patients of the hospital will be able to reschedule their 

appointments online and be confirmed by the administrator. This way, users are 

not left to assume that their appointments are confirmed by just selecting the 

times and date on the screen provided. Moreover, this maximizes the time of 

consultation of the physician. 

User friendliness of the system that is developed based on GUI. The user 

interfaces are simple in order for the user to get use to the entire system in a short 

time and thus gaining confidence in the system. 

r: Each web page is designed to be lightweight. These pages load in a reasonable 

time to ensure users need not wait too long to view the pages. Heavy graphics 

were avoided. 

,, In HMS, error messages are immediately displayed when the user enters a wrong 

command or datatype. This allows users to identify their errors immediate! and 

thus enabling them to continue using the system effectively. 

r: The system is easy to exit at anytime and each input and changes is recorded with 

its time and date stamp 
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6.3 System Limitations 

Despite the strengths mentioned previously, there are Ii mi tat ions to th ' s -st 'Ill whi ·h 

could not be developed due to time constraint and lack or rcsourc 'S. 

,. The system docs not include the method ofpayment such as either hcquc, rcdit 

card, cash or insurance. 

,. When deleting a record, a backup is not done for deleted record . 

,. All transactions can oly be made in Ringgit Malaysia and not any other 

currencies. 

,.. The format of the medical record is not confirmed as it was due to the private and 

confidential issue of displaying these records for public view. 

6.4 Future Enhancements 
As the HMS was developed using the Waterfall model approach, this it still 

leaves place for improvements and future enhancements. 

,. Encryption and decryption of password. Passwords should be encrypted before 

storing into the database and decrypted during the password retrieval procc s. 

,. System should be able to generate a standard medical report for the user. 

,.. The system should be able to display results of lab test to patients online. 

,.. The system should be able to accept credit card and insurance pa mcnts by 

patients. 
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6.5 Suggestions 

Below is a list of suggestions on how to improve this course. 

1. Have more equipped laboratories and computers for final y iar stud nts v tu arc 

taking this course because currently there is only one laboratory whi 'h is full · 

functional for this purpose. 

2. Equip all the computers with D writer. 

3. Have more resources i.c. books or journal in the Document Room and nabl 

borrowing. 
4. Enable those who arc currently taking this courser lo view th working system 

submitted by previous students as a guideline. 
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Conclusion 
The HMS has been successful in obtaining its primary objective which was to pr duce :1 

system which would minimize paper usage and ease the workload or th' stall: han Hin l 

patient related issues. The process of designing the work flow of' the syst im has h .lpcc 
me to think logically and to be a more organized person. As I was in hare cd f th' 

billing module proposed under the I IMS title, I was also exposed to b 'in) arti ulat and 

to take into account important and sensitive issues dealing with thc v hol pro iss so as 

to cover a wider scope of billing modules. 

Many difficulties and confusions were encountered especially in the design and 

implementing processes. Analyzing and learning the ASP scripts was a tough hurdle as 

the programming language was new and was required to be studied in a short period of 

time. But with much diligence and hard work, it finally paid off. 

However, some minor drawbacks still exist in the system as discussed in the system 

limitation section. These features were intended to be embedded in the system itself for 

future enhancement. 

Developing this system is a challenging task especially when concerning the flow of the 

sub modules because it has to be understandable to the user's point or view. Therefore ' 
careful steps have been taken to achieve the desired requirements. 

Throughout this project a lot of experience has been gained, new knowledge has been 

acquired and most importantly, there has been an improvement in project management. 

Having up to date knowledge and information becomes important in keeping abrea t with 

the fast and ever changing field sin the information technology era. This project enables 

the implementation of the management approach to be applied in the development of thi 

system. 
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USER MANUAL 

Hospital Management System ver 1.0 

done by 

Kavitha Karbal Singh & Mary Anne Soosay 
WET 990072 & WET 990077 

Things to be done to run HMS : 

1. Copy the folder "hospital_new" from the CD to your 

"c:\inetpub\wwwroot" folder. 

2. Set the default home directory of IIS server to 

"c:\i netpub\wwwroot\hospital_ new\". 

3. Set the default document to "mainpage.htm" 

4. Create a database by the name "hos_man_sys". Restore the backup 

of SQL from the folder "hospital_ new\SQL-Module" in the CD. 

5. Create a system dsn by the name "system" , having the userid "system" and 

the password is kept empty and connect to the SQL Server and set the default database 

to "hos_man_sys". 

6. Now you can run the website by the address "http://localhost" 

7. Admin module is present in the folder "hospital _new\Admin-Module" in the CD. 

Run "prosystemadmin.exe". 
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Register As A User Of the Hospital Management System 

To be an authorized user of the Hospital Management System (HMS), you mu st first 
register your name with the administrator to obtain a user name and a pa sword. 
At the administrators module you will be assigned into a u er ,roup whi ch mnbl 'S 1 au 

to access into the modules corresponding to your user group. 

. Ed( I 
I . 

Doleto 1 
u:::.w.:--::Jt . 

. . . 
fsi;i~- . !.~i.:- .. ~..::··-7 7-· -~ -· - ': .. ----·-.:... _:,.. · .. ~-'--- ..:.__...,., I 81~1/or·- - I 11:1!9 AM - 
1\1!St.,.tl!J rd t8 C~ ~ ll>·l i ooMl~~lii!:!J "1:Jal~ «:::J sllt::i U !f~i:ft ;)S-' 1"1,sa"AJ..i 

Figure 1.1 Admin Module to Add User group 

When you have registered as an authorized user, you can proceed to view the HMS. To 

enter the HMS, you must first be logged on to: 
http://www.202. I 85.109.143/hospital/mainpage.asp 
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You will be able to view this page once you have logged on to the site. 

''/..: 4..:H•~•· s:,t=&'""tonuf~ly 1:- • .,,. uufl" puth:ut.., 
hy 1u'o'''dinii: 1 he.,,,.,,., 11of!4111ihh.• , ... ,.c 

,y.,. u!ul 10 dell' c•~ "'~on•J••~hc•~ ... 1·, 
h.._•ul1t.,~u1 e •c."f"' h'<11°N 111••• n1c .,,... tht.• 

c ... 1llru}t .. ~' or' onto•, o'" 

About Us 
Our Mission. 

Our Vision Our Services 
... , 
0 
he .1• h~su.Uo~ inh.'"rn1•thtru•I l•c1ulpfH:tl ""'ilh stJate-of'-llH.~ ... aart 

... '• ""•"' ·,'.•'"" ' '·•' '' .. ,., ' ,. '• ' '•, ~ f@J-,~,.~~- .. -,-::"~-"':;-:~_,., ... -;·~·:'~,~·?~-r·,N~~~-~ -:--~ -~:· _. ... _ ... r-r- -r~ .. :r-~~oo..~'(one-l ~-., - 
,1.-.$ta•tlj.J.~ ~)~·:r'~.;~\j,,00·1>1;J,~{~N. ~J.a4!1J'~~ l~<tt:: -;-~---~,2-,2-,_~PM: 

Figure 1.2 Main page of the HMS 

Click on the KLMC button link to log on. You will be directed to the login page. 

1iUQtiU'lNi1l'itmPM,M1#4\·MiJ'·1U:ua1•1J·''IOJf.d!.'.fill£Ulfil•Q 
~'"·~~:. :.:::-i~"7r > · ~~,;;~,,~~1~~r~~:~--.~·1~:li .: .... !is--···· - 
J , }!~".- .... : , -. fi;.pJJ''''L '_'!)1019 . , Fi..t1e,h ~e>ma _Seafbh Favorite~ 

l._~d<o:. ' http.//loc.elh~klgtn.h\rn 

Hospital Management System 
Wolcomo to The Hospital Management Systono. This 
systorn is .,n onlino .,pplicatlon that helps you to ory.,nize 
J•Dtlo,..t rt1lnted Information nt nnytlme and anywhere 
provided that you aro nn nuthurizo usor of tho modules. 

To obt21in 21ccess to the site, ple.,se sign up at tho 
adn1lnls:tr21itu,. s:e.c1ion whof'e you c&n obtain a usorn~n.,0 
and password. Previously entered useni, please logln 
using the usernftme nnd p"ssword glvt•n to you. Ciiek on 
tho button bolow to login. 

-··-_ ... ,,..--..-~·~.._-- ... ~,-• .. ,.-.W ... '""!' --;~- ------~ ..... ---'r'"'°':-"'"[-"'r·-11JL, ·----N• ~ ~ 
{@:]Oonll , ,. , . · · ' · ~ Loool intr!>nol • 
'ltilill$U•1iljj b:.:].'° 0 ~ .. l;J C1Dli4Lj filhtt .. •11@ "··· 83JM1. .. J q;Sa. I $[Jn -J l~1aS.l~}:~-s- 12;01 PM 

Figure 1.3 Login Page of the HMS 

Here, enter your username and password that was assigned to you by the administrator. 

After successfully logging into the system, you will directt:d to the default page. 
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f~~~~~~~~~":"., .... ~~ .. ...,.~,,~~'t·7 .. 7·~y·~~~ ... ~ .. ___.. r1--~~L...,.Q0-&1"'""lnl-,~--.,,...-....--~, . .=J 
tiif!,~.~~jJH ~:;<d;.~:~. >;>JiJ::'~1.1j·,~l4!.Jh.'.)~~~~ l ~:;f1~~,,. 

Figure 1.4 Default page after success login. 

you will only be able to access the pages, which corresponds with your usergroup. The 

list is as follows : 

Usergroup Accessable Sub Modules 

./ Add New Patient Record 

Staff ./ Update Patient Record 

./ View Appointment 

./ View MC 

./ Medical Summary 

Physician ./ Medical History 

./ View Appointment 

./ Deposit Collections - 
Billing Staff ./ Computation Of Charges 

Accounts Staff ./ Reclaim 

*Proceeds from ./ Payment 

computation of charges ./ Transfer 

./ Admission Discharge And Transfer 

Nurse ./ Inpatient Information 

./ Daily heck list 

I 
./ Location 

- - 
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Legend : Buttons 

Login To the Hospital Management System .., 
Returns to the previous page 

Exit the Hospital Management System 

41dl§'- 
Login (first time) to the Hospital Management System 

Continue to the next page 

Submits the information keved in to be 

Calculates the charges 

l,SK7'M ( Iniv trsit Mala Ill v 

Univ
ers

ity
 of

 M
ala

ya



Hospital Management System User Manual 

PATIENT MANAGEMENT SYSTEM 

The Patient Management System is divided into 7 sub modules. It d cats , ith the 

registration of patient, medical report database, and patient's admission, di. ch ir l 'S ind 

transfer information. The Sub Modules are as follows : 

• Add New Patient 

• Update Patient Data 

• Medical Summary 

• Medical History 

• Inpatient Registration 

• Daily Checklist 

• ADT 

Staff 
As a staff, you are only able to access the Add New Patient Link and the Update Patient 

Information Link. 
When you have successfully entered the system, you will be able to view the links 

situated on the Patient Management System pages. 

Add New Patient 
When you click on the Add New Patient Link, you will be directed to this page : 

Pot..iont.10 

• P•tf•nt M11n•a•m.•nt 

• P•tl•nC &lllln.11 

• l/'t..CCOYOC"• 

• Appol.,."e"rn•nt 

HRIC loJ 

NRIC New 
~-------""IO·•'- nr.1Ht> n\o,,ll'1l' 

Oat..oe oPButh 

fM I 3 
fA.., ::::J 
I tiuddh• <.ii 
D f0i"3MM f ..Jon 3 VYVY 11900-:=) r 

Sex 

Figure l.4 Add New Patient Page 
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• Here, you are able to key in the demographic information of new patients. 

In fields that are not applicable, you are required to enter (- ). 

• When you click on SUBMJT, you will be directed to a page, whi h inform' 

you that your record is saved. 

• Then you may choose to either return to the New Patient R' ristrati n I ', 

by clicking the Back button or click on the PM button tor tum to th main 

page. 

Update Patient Record 
When you click on the Update Patient Record Link, you will be required to enter the 

NRIC number of the patient whose information is required to be updated to generate a 

search. 
• If the NRfC is valid, the patient's information will be displayed and you are 

able to alter the relevant changes. 

• Fields such as the Patient ID, Patient Name, NRf C number, Date Of Birth 

and the fields situated under the Management Use column cannot be altered. 

• Click on the update button once the information has been updated and you 

will be prompted to either return to the update page or return back to the 

main menu. 

Physician 
As a physician, you arc only able to access the Medical Summary And Medical History 

links. 
When you have successfully entered the system, you will be able to view the links 

situated on the Patient Management System page which is the medical report. When you 

click on the link, it will direct you to make a selection to either enter Medical Summary 

or Medical J Iistory. 
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Medical Summary 

When you click on the Medical Summary option, you will be directed to this pag 

Figure 1.5 Medical Summary 

• This page enables you to key in the health condition of the patient during 

consultation. 

• For Prescribing the necessary medication, please click on the Prescription 

Link. 

• This link takes you to a page where you are able to choo e the medication, 

prescribe the amount of dosage and view your precription while you 

prescribe the next medication. After doing this, you may click the I\ K 

button to return to your medical summary page. This process goes for lab 

tests as well as others. 

• Future appoinments and the issue of Medical Certificate can be done 

following the link on the medical summary page. 

• When you are done, click SUBMJT and you will be prompted to either return to the 

Medical Summary Page or return to the Main Menu. 
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Medical History 
When you click on the Medical History option, you will be directed to thi page : 

Pu••• ut 
m 
PotJc:n'•t 
Nn:tn•~ 

:S 00000.L 

- P•'Cl•nc- M•n•aemen'C 

- P•clen't' Blllh'.a: 

- Accoune• 

•· Appolnt""'•n't 

:I ••vit.J,n 
karl.ud 
:790:.'\'27- 
os 5616 

T'ac i•'ln.t 
NR..T 
Old 

:- 

• This page enables you to view the prescription and health conditions of the 
patient since the last consultation. 

• You may click on the date of consultation to view the full medical report 
regarding the patient. 

Nurse 
As a nurse, you are only able to access Inpatient Registration, Daily Checklist and 
ADT(admission, discharge and transfer) 

When you have successfully entered the system, you will be able to view the links 
situated on the Patient Management System pages. 
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Inpatient Registration 

When you click on the inpatient registration link, you will be directed to a page that 

requests you to enter the Patient NRIC number to generate a search. Then ou ma fill in 
the other particulars pertaining to the admission of the patient. 

• When you click on submit, you will be directed to a pa Tc, whi h informs 

you that your record is saved. 

• Then you may choose to either return to the Inpatient R' )i_ tr· tion Pa b 

clicking the Back button or click on the PM button to return to the main 
page. 

Daily Checklist 

When you click on the Daily Checklist link, you will be directed to a page that 
requests you to enter the Patient NRlC number to generate a search. 
This module is only available in the wards. 

• You are requested to click on the Prescription link to insert the 

medication that was prescribed by the physician and the exact dosage. 

Previous records keyed in will also be recorded under this column. 

• When you click on the Lab Test link, you will be able to insert the lab 

test that the patient was assigned to by the physician in charge. Previous 

records will also be displayed regarding the patient's lab test that were 
taken before. 

• When the you click the Other Items link, you will be able to insert other 

miscellaneous charges that the patient may have used that need to be 
accounted for. 

• If the user clicks on the reset button, all recently input records will be 
deleted. 

• When all is done, then you may click the calculate button. This button 

will sum the charges that arc accounted for the patient. You will be 

redirected once again to the Inpatient heckli t and return to the Patient 

Management System main page b .licking the PM 'button. 
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Admissioo Discharged and Transfer (ADT) 

When you click the ADT link on the Patient Management System main page, you will be 

prompted to enter the NRIC number of the patient, which was admitted. 

• Information about the patient's whereabouts and date of admission" ·11 be 
displayed. 

• When the patient is rescheduled to be discharg d, you ar r quir d to . "1' t 

the reasons of the discharge All fields including the time and dar that th' 
patient was discharged will be saved for future references. 

• If the patient is transferred to another department or another ho pital, then 

the user should also input the information about the transfer. All th 

information will be saved in the database for retrieval purposes. 

• If the user clicks on the reset button, all recently input records will be 

deleted. 

Billing Staff and the Accounts Staff are not able to view any links on the patient 

management system. 
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PATIENT BILLING SYSTEM 

The Patient Billing System is divided into 3 sub modules. It deals with the cornpuiati n 

of charges for patient's medication and deposit collection. The Sub Modul s arc as 

follows: 

• Deposit Collection 

• Inpatient Computation 

• Outpatient Computation 

Staffs, Physicians and Nurses are not allowed to view any links on the Pati nt Billing 

System. Only the Billing And The Accounts Staff is allowed to view the e modul s. 

Billing Staff. 

As a billing staff, you are able to access all the links in the Patient Billing System. 

When you have successfully entered the system, you will be able to view the links 

situated on the Patient Billing System pages. 

Deposit Collection 

When you click the Deposit Collections link on the Patient Billing System mainpage, you 

will be directed to this page. 
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Figure 1.9 Deposit ollcction Page 
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• You are required to enter the NRIC number of the patient to generate a 

search. 
• Information on the patient will be displayed. 

• Next, you are required to choose the status of the patient. For a h t nus 
except self, no charges will be taken into account. 

• In the Transferred Deposit field, previou balance (if an ) thnt has n 1 l en 

reclaimed by the patient is automatically added into the Iran f rr d de it 

field. 
• You may key in the current deposit collected from the patient and th total 

deposit collected will be displayed. 

• This information will be saved and the Staff Id of the user will be noted for 

future references. 

• When the user selects the submit button, the user is directed to choose either 

to return to the deposit collection page or to return to the main screen of the 

Patient Billing System. 

Computation of Charges 
When you click the Computation Inpatient link on the Patient Billing System mainpage, 

you will be directed to this page. 
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Figure I. I 0: omputation oflnpaticnt harge Page. 
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• You are requested to input the NRIC number of the patient to generate a 

search. 

• In section A, the charges for Medication, Lab Test, Miscellaneous har i ':: 

and Operation charges will be displayed automatically (if any) whi h ,, ill 

also be calculated and displayed. 

• As for section 8, all the information is to be inserted b th A counts "l 'rk. 

• If the bill is settled, you arc required to choose the 'Bill ttl 'd' option 

button and the exact amount will be displayed on the 'P id' field. 

• If the bill is unsettled, the unsettled amount will be displa din th 'Balanc 

Unsettled' field. 

• The Staff ID Date and Time will be saved including the information keyed 

m. 

• By clicking the Print button, the receipt for the patient will be printed out. 

• When you click the submit button, you will be redirected to either the 

inpatient computation page or the main screen of the Patient Billing System. 

Computation Outpatient 
• You are requested to input the NR[C number of the patient to generate a 

search. 

• Under the charges column,, the charges for Medication and Diagnostic Lab 

charges( i f any) wi II be displayed accordingly and the total charges wi 11 be 

calculated . 

• If the Balance displayed is a negative number, then the amount will be 

displayed in the 'Payable' field where the patient is required to pay the extra 

charges that were accounted for. 

• When you click the Payment link, you will be directed to the Payment page 

in the Accounts Module. 

• If the Balance displayed is positive, then the amount will be displayed in the 

'Reclaim' field where the patient can reclaim extra charges by visiting the 

Accounts Department. 
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• When the Reclaim Link is clicked, you will be directed to the 'Reclaim' 
page in the Accounts Module. 

• Here is where the patient is allowed to transfer his deposit to his a. ount. 

Note: If the patient wishes to transfer the deposit, the amount to be transfcrr xi is k '.1 :1 

in and the information will be saved when you click on the ubmii button. Roth th' 

operation is conducted by the Accounts Staff This information will be di pin d in th" 
Deposit Collections page. 

When the user clicks the submit button, the user will be directed to choose either to return 

to the calculation page or back to the Patient Billing System main page. 

Patient Billing System 

• P•tlent Menaa:oment ' 

• P•tlent BlllinJ!: 

• Account• 

• Appolntmen"t 

Tha Pfttlent Biiiing SV"'tttnl otn.,.ble you to nu1nt19• tJoe 
deposit collecdons, conoputatlon of 1H•llunt chargulil ttnd 
payment collections. Ple.,so proceed to nl1'tke ., auloctlon 
from tho links below 

Conaputation Char" s 

Account Staff 

As an Accounts Staff, you are responsible in maintaining the patient's accounts. 

Proceeding from the Computation Of Charges for Inpatient and Outpatient, you are 

requested to handle the payment or reclaims to the patients and transfer of deposit a 

explained earlier in the billing module. 

Exiting the Hospital Management System. 

All users wishing to exit the module ma do so by clicking the 'Exit' button. 
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