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Abstract

The project proposal contained herein encompasses the system analysis and literature
review of the billing module. It details the software and hardware involved, including

discussions on why certain configurations are favoured over other.

The reader will find that this proposal also contains the methodology used for the
system’s development. The methodology discussed is based on basic software
engineering principles and will be applied throughout the development phases of the

system which will consist of system analysis, design, implementation, testing and so on.
The billing module will be used to issue bills to the patients for payment,

Extensive research and background surveys on all topics involved have been made prior
to the preparation of this proposal. This has been done to ensure a higher level of
accuracy in the designing process, along with a better knowledge base to begin with
when actual system development begins. It is hoped that users will find this proposal an

informative document regarding the system which is to be developed later.

Il
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HEALTH INFORMATION SYSTEM Introduction

1.1

1.2

Overview

Many hospitals these days offer comprehensive online web services to potential
customers. The services may range from a great variety of choices, from pricing

rates to online health advice.

The Health Information System is a system where the information is targeted
mainly towards the intranet. Mostly web-based on an interface basis, HIS
facilitates the management of various hospital services by efficiently providing

information on the fly to hospital staff in charge of said services.

The project dealt with in this proposal is the billing module. This module are
submodule of HIS. The module facilitates the generation of payment bills for

patient.

The billing module’s main purpose will be to generate a bill based on the
treatment and drugs used by the patient. The information about the patient will
be retrieves from the respective information databases, calculate and then
presented in a form which can be printed out. After payment, the billing module

will then update the database to indicate that the patient has paid.

Objectives
The following are the objectives of this project:

a) To case and semi-automate the billing process where it can easily retrieve
data from the database for patient’s bills and payment record.
b) To generate a bill to be given to the patient indicating the list of

treatments and medications along with the prices.

Agnesia A, Sapati 2
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HEALTH INFORMATION SYSTEM Introduction

¢) To practice paperless environment where it can reduce the amount of
paper used for recording bills and payment made by the patient before.
d) To reduce the amount of time required for searching and handling

patient’s bill record.

1.3 Scope

The coverage of this system is all kinds of patient’s bill and payments — oriented
data administration in a hospital. The implementation of the system make all the
payment afTairs of the hospital integrated electronically. The development of the
system is focused to the potential users that are consisting of the medical
professional (doctor) and administration staff and pharmacist. The billing module

will be developed according to the following parameters;

a) Login to verify only the authorized person can access the system.

b) Develop a database system to store the data in a secured and accurate
way.

¢) Develop a billing system which will ease the retrieval of pertinent
information from the appropriate patient databases and calculate the
amount due.

d) Recording data by the medical professionals, staff and pharmacist.

¢) Generate a bill upon payment to be given to the patient.

f) Generate a receipt when the patient have made the payment.

8) Notimplement credit card payment or insurance company payment.

1.4 Expected Outcome

The expected outcomes for this project is as followed:

*  Acceptable respond time when the data are keyed in or retrieved from the
database,
Agnesia A, Sapati 3
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HEALTH INFORMATION SYSTEM Introduction

*  Simple and user-friendly system as it is easy to navigate.

* The capabilities to upsized the database for the advance functions as well
as the patient’s record.

* Provide a more effective and efficient way of sharing data and overall
system.

* Data input will be examined and errors will be reported.

The system will also consider a few years’ prospective. This includes the doctor’s

prospective, cashier or staff’s prospective and pharmacist’s prospective.

The doctor’s prospective:
v" User is required to log in using their username and password to the system.,
v' User is required to log out from the system after using it.
v' User is required to input the prescription and lists of the drugs in their dosages

and usages.

The cashier or staf”s prospective:
v' User is required to log in using their unique ID and password before they can

proceed to create and update the patient’s bill record.

User is required to log out from the system after using it.

User is possible to search and look for a patient’s bill record by inputting his/her

patient ID.

Ease of daily transactions such as printing bills and billings receipt.

The pharmacist’s prospective:

v' Pharmacist will only give the prescription and drugs if the patient have receipt
that prove that the patient have paid,
Agnesia A. Sapati 4
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HEALTH INFORMATION SYSTEM Literature Review

2.1

2.2

2.3

Overview

Comprehensive research and careful planning is required for the reliable and
consistent development of any system. The slightest oversight could result in
fatal system flaws which could prove disastrous in the later stages of system
design. To prevent this from happening, extensive research and various
background surveys have been carried out on the various topics and tools related
to the project. These efforts have also the added benefit of providing a deeper

insight and understanding of said related subject matters.
Importance of Literature Review

Literature review is important to a project as it places the project in the context of
others, which might have similar charateristics. It also helps to understand the
existing features that are offered by a similar system. Besides, literature review
also assists to equip the developers with some knowledge of the strength and
limitations of several development tools and technologies in the market. This

will help the developers to choose the right tools to build up the system.
Comparisons Between Manual System and Computer-based System.

The comparisons between the manual operated and computer-based systems are

as followed:
" NO MANUAL SYSTEM COMPUTER-BASED
SYSTEM

01, Records are written in | Records  are stored 1n

papers  and  stored in | database.

cabinet or cupboard. f

‘

Agnesia A. Sapati 6
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HEALTH INFORMATION SYSTEM

Literature Review

the record from the place

where the record 1s

stored.

easily through clicking
the mouse or typing

through keyboard.

03.

Records may be

misplaced or lost.

Records are stored safely
and securely in the

database.

06.

Handwritten records may
be difficult to read or
analyze.

The management is based
If the

quits, now staff needs a

on person.

lot of time to pick up

what the system the

previous staff did.

Paper work is important.

staff’

Records are stored in
standard fonts and size
and easily to read.

The munugcménl 1s based
on system and not any
particular person. It 1s
casy for new stafl to leam
the system,

work  is

Less  paper

involved.

Table 2.0 : Comparisons Between Manual System and

2.4

Computer-based System

Technology Consideration

Before starting to develop any systems, it is most suitable to research on the

technology, which will used as the basic tools to develop this system. The

following part is the summary on some of the suitable technologies to be chosen

as the basic tools for the whole development of the Billing System.

Agnesia A. Sapati
WET 990200




HEALTH INFORMATION SYSTEM Literature Review

2.4.1 Platforms

There are several suitable platform can be used for the development of the

system. A designer must familiar with their platform. Each platform must be able

to provide a suitable and comfortable environment for the development process.

Several platforms have been analyzed such as Windows NT Server 4.0,

Windows 98 2™ Edition and Windows 2000 Server.

24.1.1

Windows NT Server 4.0

Windows NT Server 4.0 was designed from the ground up to be the most
integrated, comprehensive and easy server operating system and to
provide several premises such as scalability, reliability and manageability
necessary for mission-critical application. There are several features

Windows NT provides, such as:

Graphical User Interface (GUI)
Windows NT is extremely easy to administrate though various GUI
administrator tools. Those who are relatively new to Windows NT can

easily leamn how to use their Windows NT.

Ease of Maintenance
Windows NT offers ease of administration or maintenance where
administrators can learn, use and manage one system easily. Using an

operating system that is easy to administrate saves times and cuts back on

admmistration cost,

Rich Network Features

Windows NT 4.0 provides several new networking features, the most

important of which for networking are the Distributed Common Object

Agnesia A, Sapati 8
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HEALTH INFORMATION SYSTEM Literature Review

24.1.2

Model (DCOM) and substantial improvement in Domain Name Server
(DNS) for TCP/IP networks. Other new networking features of Windows
NT 4.0 includes an improved print spooler, plus Point-to-Point Protocol
(PPTP) and Telephony API (TAPI) 1.0 to users of Windows NT 4.0°s
Remote Access Service (RAS).

Performance
Windows NT Server 4.0 is a more cost-effective and higher performance

file server that Wovell Intranet Ware 4.11. Ms Windows NT 4.0 is 13%
faster than Novell Intranet 4.11.

Multipurpose Operating System
Windows NT Server is a multi purpose operating system. It combines the
performance of File and Print Servers and the power of Unix Application

Severs with to ease the use of Windows.
Microsoft Window 98 2™ Edition

Windows 98 was considered as a cheap altemnative to serve as the
development platform. It is perfectly capable of administering a small site
but unfortunately it is unable to handle high loads due to the
unavailability of certain features like load balancing, which is available in
Windows NT.

Itis able to serve web pages due to the inclusion of Personal Web Server
on the Windows 98 CD. Installation of this utility would enable Windows

98 to function as a web server for small networks thus precluding the

Agnesia A. Sapati 9
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HEALTH INFORMATION SYSTEM Literature Review

24.1.3

24.14

need to pay for the higher fee that is required to run a copy of Windows

NT Server on a machine.

Windows 98 also has a better File Allocation Table Format called FAT32
[MS2]. More disk space is available as a result of Windows’ ability to
store information more efficiently via FAT32. Disk wastage is less and
more life can be squeezed out of a hard drive so that upgrades can be put
off for a longer period. Windows 98 also supports a wide range of

hardware and peripherals.

Linux

Linux is free; UNIX work-alike designed for Intel Processors on PC
architecture machine. Linux is not UNIX, as a UNIX is a copyrighted
piece of software that demand licenses fees when any part of it’s source
code is used. Linux was written from scratch to avoid license fees
entirely, although the operation of the Linux operating system is based
entirely on UNIX and it shares UNIX’s command set. It supports a wide
range of software, from a text formatting language to a graphical user
interface to the GNU C/C++ compiles to TCP/IP networking. Linux is
also compliant with the POSIX.1 standard, so porting applications

between Linux and UNIX systems is a trap.
Conclusion

A comparison between Microsoft Windows NT, Microsoft Windows 98

2" Edition and Linux was done such as Table 2.2.1.3 below:

Agnesia A, Sapati
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Internet Server is

running in matter

i)»é;&'i'ipt'i(’)ii - Windows NT Microsoft Linux
Server4.0 Windows 98
2™ Edition

Load 1 Balancing Available mn | Not capable. -
Enterpnise
Edition.

Load Handling | Not robust | Unable to | Able to handle |
enough for high | handle high | high traffic on
traffic. traffic. the server.

| Stability Stable. Not so stable. | Very Stable.

‘User Interface A‘(A}»fabﬁi‘cﬁt{l ‘User Graphical User Strong
Interface (GUI). | Interface (GUI). | command line

plus GUI wia
Windows
Managers.

Cost Effective | Cost  effective | Expensive. | Free  via
OS, budget s download.
between
RM2000, a fully
functional

of days.

Security | Vulnerability is| | Secure due to
high because login facilities.
distribution  of Also able to log
source code 18 users who have
widely available, entered the

| system.
Agnesia A. Sapati 11
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24.2

24.2.1

Table 2.1: Comparisons between Windows NT Server 4.0, Microsoft
Window 98 2" Edition and Linux.

Based on the table above, Windows NT Server 4.0 is selected as a
platform for the server side and Microsoft Window 98 2™ Edition is

selected as the platform for client side.

Relational Databases

There are several suitable databases can be used for the database
development of the system. It is important to contain storage and retrieval
of data. It provides mechanisms for storing and organizing data in a
manner that facilitates satisfying sophisticated queries and manipulations
of the data. The most popular manipulations database systems in use
today are Relational Databases. Two relational databases such as
Microsoft SQL Server 7.0 and Microsoft Access 2000 have been

analyzed.
Microsoft SQL Server 7.0

Microsoft SQL Server 7.0 (MS SQL) is a Sequential Query
Language (SQL) Server that is designed to cater for enterprise
database. It is a relational database system that is scalable, reliable
and high performance. MS SQL is designed for Win NT based
systems and can highly integrate with Back Office family of
Server (MS1). The ease of integration makes it a suitable database

for web-based applications,

MS SQL is a reliable database system with the following features.

Agnesia A. Sapati 12
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24.2.2

< Efficient support for text and image values are not sores
as part of the data row but in separate collection of pages
of their own. For each of these values, all that is stored in
the data row is 16-byte pointer. For each row, these
pointer points to the location of data. A row containing
multiple text or image columns has ease pointer for each
column. Text and image support is important for web
publishing.

% The intuitive administration interface MS SQIL. Server
uses the Microsoft Management Console (MMS) to
provide easy-to-use interface. This will help to ensure the

database consistency and accuracy.

Microsoft Access 2000

Microsoft Access 2000 is a relational database management
(RDBMS) Software created by Microsoft for small office or home
user to use for storing data in relational format. Microsoft Access
can be used as a database in a clienserver system with data
access interface paradigm such as Remote Data Object (ROD) and
Data Access Object (DAO). 1t is powerful and easy to use. It
provide intuitive and user-friendly interfaces to design and use

database.

Agnesia A. Sapati
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2.4.2.3 Conclusion

A comparison between these two relational databases was done

such as Table 2-3.

- MICROSOFT SQL MICROSOFT ACCESS
Support very large database system. Support }ﬁidrarigé '(_l'éii'ziﬂl;ﬁée'syméf&ﬂ =
" Allow multi-user update the data at one | ¢ )nly one user can update the database
time. at one time,
Highly security protection. | Provide basic authority protection.
' Support large amount of user. | Not recommended.

'Support large amount of transactions. | Not supported.
Specially designed for Client/Server | Provide basic support for client/server
computing. architecture, but is most recommended

for personal use.

‘Full programmability support. Minimum programmability support.
Integration with Microsoft Office Pack. | Fully Integration with Microsoft Office
Pack.

‘Need skills and practice, specially | User-friendly application, suitable for
design to meet the intermediate and | beginner developer.

advanced developer.
It is quite expensive for the registered _Chcupér.m

license.

Table 2.2: A comparison between Microsoft SQL Server 7.0 and Microsoft
Access 2000,

Microsoft SQL Server 7.0 was chosen as the database server to be implemented

in the proposed application because of its performance, capabilities and

Agnesia A, Sapati 14
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scalability. Microsoft SQL Server is a powerful data warehousing. It can support

users large database system.

In term of peformance issues, SQL Server 7.0 is trusted to be fastest and most
reliable database server on the market. Besides, it also integrates fully with
Windows NT.

2.4.3 Software Development Tools

Programming language is the most important part of a software development
project. The analysis of the language is mainly focus on the application’s

development languages such as Visual Basic 6.0 and PowerBuilder 7.0,

2.4.3.1 PowerBuilder 7.0

PowerBuilder 7.0 from Sybase is a powerful development tool, which
improves the bridge from client/server to the web. It offers the highest
productivity available for enterprise-class development, combined with
state of the art mode less and multilane development environment. Thus,
integrating distributed Intranet and web-based applications at increasing
speed, enhancing also scalability and performance. The minimum
configuration recommended for PowerBuilder is 48% with SMB of
RAM. The windows permanent swap file should be set to 12MB [PB1].
And don’t have any other application running on the background as the

same time.

PowerBuilder 7.0 can develop front-end applications, which access
RDBMS (Relational Database Management System) without coding in
3GL (3" Generation Language) such as C or C++. PowerBuilder 7.0 uses

i's own power script that is a basic-like language, that users screen

Agnesia A. Sapati 15
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called pointers to graphically put together applications. Power Script 1s a

4GL (4™ Generation Language) [PB1].

Power Builder’s Technical Strengths:

(@)

()

()

Data Window

The pnmary strength of PowerBuilder is its preparatory device
called Data Window. Some people have called it a product within
a product. Others are still discovers new uses for it. It is the
primary means by which a PowerBuilder application talks to the
database. It has built-in features to format data for display, allow
different edit-styles, validate data changes made by a user also the
RDBMS it 1s talking to and scores of other such invaluable

features.

Object-Oriented (0O0O)

PowerBuilder is an Object-Oriented language. Though it is not a
pure OO language, it supports inheritance in most of the areas,
permits encapsulation and enables polymorphism. Because of
these reasons, it is possible to arhitect your applications in such a
way as to reuse code within and across applications. If you make
use of Object-Oriented features, it also makes it simpler to

maintain an application.

Native Drivers

Though ODBC (Open Database Connectivity) 1s good for
accessing multiple databases through a common gateway, it
covers only the common minimum features of these databases.

PowerBuilder provides native drivers for all the major RDBMS,

Agnesia A. Sapati
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2.4.3.2

such as Oracle, Sybase, Informix, BD2, Microsoft SQL

Server...etc, so that you can take advantage of the power of these.

(d)  Web-enabled
With PowerBuilder 5.0 and the add-ons, we can build an
application, which can access data in an RDBMS through a

browser, whether it is on the Corporate Intranet or on the Internet.

Visual Basic 6.0

Visual Basic 6.0 is revolutionizing  soflware development  with
multimedia-intensive, object-oriented, compiles code for conventional
and Intemet/Intranet-based applications, It is casy o use and fast
development period. Visual Basic 6.0 also provide the convenience for
creating an interesting user-interface using Graphic User Interfaces (GUI)
by providing windows based tools for development such as buttons, text

dialog, label and more (VB1).

Visual Basic 6 includes many new features that make it more powerful

and easier to use than previous version.

V' Native code compile
Visual Basic 6.0 has capability to compile a program to native
code, such as C++. Therefore this will give a faster program.
However, Visual Basic runtime library file is still needed to

provide a fully functional program.
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v' New Database Features
Visual Data Manager is the new feature in Visual Basic 6.0. It
cases the maintenance of database structure, as well as to input
and edits the actual data. It also helps to create, test and save SQL

statements in a program.

v Internet Features
Visual Basic 6.0 includes ActiveX Controls and Web Browser

Control to keep Internet developers or programmers.

v' Others

Other features such as enhancement to code Editor and

Development Environment.
2433 Conclusion

Visual Basic was chosen as development tool because Visual basic
provides the most powerful enterprise package. It provides excellent
performance, is the easiest programming language to learn and to use,

and provides an unmatched feature set.
244 Summary of Technologies Consideration

Due to the comparison done for each technology, it is decided that Visual
Basic 6.0 are chosen as the development tool using Microsoft SQL Server
7.0 to create and manage database. The Billing System is using the two-
tier client/server architecture. Windows platform was chosen for this
project, In server side, Windows NT Server 4.0 was chosen, in client side,

Windows 98 was chosen.
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3.1 The Standard Waterfall Life Cycle Model

For the development of this system, its software development life cycle is based
on the standard waterfall model. Using this model, development proceeds
accordingly to clearly defined phases, a preceding phase must be completed
before the next. Starts phase completion is judged by the outcome of the phase
matching the requirements defined by the previous phase. The phases are

detailed in the figure below:

Requirements j
L Design j
L Implementation j
I_ Testing j
e

Maintenance

Figure 3.1 : Standard Waterfall Life Cycle Model

As the figure implies, one development stage should be completed before the
next begins. Thus, when all of the requirements are elicited from the customer,
analyzed for completeness and consistency, and documented in a requirements
document, then the development team can go on to system design activities. The

waterfall model presents a very high level view of what goes on during
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development, and it suggests to developers the sequence of events they should

expect to encounter,

The waterfall model has been used to prescribe software development activities
in a variety of contexts. For example, it was the basis for software development
deliverables in U.S. Department of Defense contracts for many years, defined in
Department of Defense Standard 2167-A. Associated with each process activity
were milestones and deliverables, so that project managers could use the model
to gauge how close the project was to completion at a given point in time. For
instance, “unit and integration testing” in the waterfall ends with the milestone
“code modules written, tested and integrated;” the intermediate deliverable is a
copy of the tested code. Next, the code can be turned over to the system testers
so it can be merged with other system components (hardware or software) and

tested as a large whole.
3.1.1 Requirements
In this phase, the following steps are done:

* Identifying problems, opportunities and objectives.
* Determining information requirements.

*  Analyzing system needs.

The first steps addresses the problems which are faced and also specifies the
objectives of the system. Since this overall system is a group project, the group
members had to meet and discuss the overall focus of the project before each
went ofl' to concentrate on their particular subfocuses. The main consensus
among the group members was that the system would be aimed at providing

information to the users. This will facilitate whatever task the user is doing
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3.1.3

whether the user is a member of the hospital staff attempting to check on the bills

record of a certain patient or 1f the user is just a visitor to the hospital’s website.

The second step involves determining information requirements for the system
and its potential users. Among the tools used to define the system’s information
requirements are interviewing, questionnaires and researching the subject matter

the information 1is based on.

The third and final step, analyzing system needs, is where tools such as data flow
diagrams are used to chart the input, processes and output of the system’s
functions in a graphical form. From these diagrams, a data dictionary, which lists
all of the data items used in the system along with their specifications, are

created.
Design

In this phase, all information collected earlier is used to create accurate data-
entry procedure, databases and the user interface. Designing the system based on
the information collected earlier will result in a more accurate system with fewer
errors. Most of the designing will be done using the diagrams created in the third

phase of the requirements phase.
Implementation

This 1s the phase where the actual coding will be done. The system will be coded
during this part of the development cycle. During this period, documentation for
the system is also done. This included FAQs, “Read Me” files, online manuals
and manuals, This documentation will tell the user how to use the system and

what to do should any problems occur.
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3.1.4 Testing

Before actual implementation, the system will undergo a testing phase. During
this period, extensive testing will be done on the system to root out any problems
or bugs, which might have been accidentally left in the system during the coding

process prior to this phase in the development cycle.
3.1.5 Maintenance

After the testing has been done, the system will be implemented. This ranges
from installing the system on the actual server it is to be run on to training users
how to use it. However, after the initial installation and training has been done,
maintenance of the system must still be continued, meaning that the system
should be modified and kept updated. This phase involves correcting errors,
which have gone undetected before, improvement of the system and other forms

of support.
3.2  Why Waterfall?

The Waterfall life cycle model is so called a cycle because the process tends to
repeat itself. After finishing one phase of the system and having moved on to the
next, the discovery of a new problem may force one to retum to the previous
phase to modify the work done there. Therefore, note that the arrows in Figure

3.1 travel forward and backwards.

Apart from that, any modification done to the system will cause one to repeat the
entire cycle again. For example, the system has already been finished and
successfully implemented. Later on, maybe the users require that several new
features be added to the system. If the change is small, then perhaps we can

backtrack a few phases. However, if large changes are to be effected, then the
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entire cycle must be repeated again to deliver a reliable and accurate system

modification.

A benefit gained from using the waterfall model is its specific design phases.
These specific phases of the model provides a firm environment in which to
design and implement the system, and also a guideline on how to go about
getting things done. Its simplicity makes it easy to explain to customers who are
not familiar with software development; it makes explicit which intermediate
products are necessary in order to begin the next stage of development. Many
other, more complex models are really just embellishments of the waterfall,

incorporating feedback loops and extra activities,

e e
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4.1 Overview

This system will be running on Windows NT 4.0 with SQL Server 7.0 act as the
background database. The scripting language, which will be used, will be Visual
Basic, while interaction with the SQL Server database will be done with. ...

4.2  Billing System
4.2.1 Objectives

The main purposes of the billing module are to facilitate the charging of the
hospital bills of a patient. This module will gather together all the information
requires for the billing procedure, process them and then present the patient with
the amount due along with an itemized listing of the items the patient was

charged for.
4.2.2  Module Description

This module will retrieve information from a number of tables in the Billing
System database. This is because the billing procedure will need to keep track of
the treatments and medication which have been given to the patient, the name of

the physician who attended to the patient and so on.

The billing process
Below is described how the billing process works:
a) After the doctor checked the patient, he/she will input the list of drugs
under the patient’s name and specific ID.
b) Upon discharge, the patient approaches the stafi/cashier on duty.

¢) The cashier inputs the patient’s name into the billing form and submits it.
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d) The billing module retrieves the medical records of the patient using the
patient’s name or ID as reference.

¢) The prices of the treatments and medications given to the patient are
referred to in the appropriate tables and then retrieved.

f) The total sum of the patient’s stay / current treatment is calculated and
displayed.

g) The billing module generates an itemized bill.

h) Upon payment, the itemized bill is given to the patient.

The decision to print and give the patient an itemized bill of the patient’s stay in
the hospital stems from the fact that billing processes normally contain many
errors. It is typical for a patient to have been scheduled for a certain treatment,
have that treatment cancelled and then still billed for the treatment, which the
patient didn’t receive. With an itemized bill, the patient will be able to check
billing to ensure that accidental charges haven’t been paid for.

Below is a chart describing the flow of the billing process:

Patient name/ID entered

v

Module retrieves relevant data

v

Module calculates prices

v

Itemized bill 1s generated

v

Patient pays the amount due

v

Itemized bill printed out and
given to patient
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Figure 2.0: Flow of billing process
4.3 Requirements Analysis

4.3.1 Overview

Requirements analysis for this module of the Billing System can be divided into
two sections — functional and non-functional requirements. Although some might
be of the opinion that the functional requirements are of more paramount
importance than the non-functional ones, it should be noted that both
requirements are of equal importance to produce a workable and reliable system.

The following sections will elaborate more on these two requirements,

4.3.2 Functional Requirements

These functional requirements are the main features, which make up the system.
Being so, their development will be critical for the system to be successfully
implemented.

4.3.2.1 Database Management

The billing module will require the use of this database management
component to interact with the other relevant tables for information retrieval

purposes, pricing matters and such.
4.3.2.2  Security Protocol

To ascertain that only the doctor and a certified cashier can access the billing
module respectively, a login procedure is initiated solely for the purpose of

security, The doctor and cashier's username and password will take him/her
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to the billing module. This will prevent other non-authorized users (patients,

pharmacists) from reaching those sections.

4.3.3 Non-functional Requirements

4.3.3.1 User-friendliness

The graphical interface designed will be optimized for maximum ease of
leaming and navigation. As the aim of the system is information, the
interface will be modeled to provide optimal information in each page while

never confusing the user with too much graphics.

4.3.3.2 Performance

Being a service integral to the running of the hospital, a highly consistent and
reliable track record of uptime for the system is required. Downtime and

disaster recovery must be simple and swifl to prevent loss of efficiency.

4.3.3.3 Communications

Reliable and compatible communication between users and the system is of
high priority. Server downtimes should be reduced as much as possible to

provide eflicient communication to the users.

4.3.3.4 Context Help

To alleviate problems in using the system, context help will be provided
along with the system itself. A short help file might be included in the
Windows Help Format and pop-up help text will definitely be included for

the hospital personnel who will be interacting with the billing system.
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4.4 Hardware and Software Requirements

4.4.1 Hardware Minimum Requirements

Development

Three IBM computer fully integrated with:
* Intel Pentium III 996MHz processor
*  64MB SDRAM
*  900MB Hard disk space

* Internet Connection

User Client-Side

Three IBM computers fully integrated with:
* Intel Pentium II 166MHz processor
* 32MB SDRAM
* 20MB Hard disk space

User Server-side

Three IBM computers fully integrated with:
* Intel Pentium I 333MHz processor
*  64MB SDRAM
*  500MB Hard disk space

Agnesia A. Sapati
WET 990200

30



HEALTH INFORMATION SYSTEM

System Analysis

4.4.2 Software Minimum Requirements

Development
* Windows NT Server 4.0
¢ Visual Basic 6.0
*  Microsoft SQL Server 7.0

User Client-side
o Windows 98 2™ Edition

User Server-side

¢ Windows NT Server 4.0
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Overview

This chapter will see the translation of the requirements examined in the previous
stage into system characteristics. From the billing module, three components will
be detailed from a design prospective. They are the architectural design, the

database design and the user interface design.

Architectural Design - Overview

Their process model is based on the system structuring and module
decomposition methodology. The system is structured into a number of principal
subsystems in system structuring. A system in itself, a subsystem’s operation
does not rely on the services provided by other subsystems. Each subsystem is in
turn broken down into modules, and have defined interface, which are required

for communications with other subsystems.
Module decomposition, however, is based on the assignation of functions to
components. Beginning with a high-level description of the functions which are

to be implemented, the designed then derives low-level accounts on how each

component will be organize and relates to other components from it.

Architectural Design — Billing

5.3.1 Application Architecture

The application architecture of the billing system is shown below:
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Login Cashier Functions
Cashier Login List Old Bills
Create New Bill
Print Bill
Make Payment

Figure 5.0: Application architecture of the billing system.

3131 Login

The login section is where the users are determined if they are cashiers
who are permitted to use the billing system. In other words, they can
enter this system if they are authorized users.

5.3.1.2 Cashier Functions

Upon logging into the system, the cashiers will be presented a textfield to
enter in a specific patient ID. Two options are available then — to list out

the bills under that patient’s ID, or create a new bill for the patient.
53.1.3 Data Flow Diagram

Using the Gane and Sarson notation, the data flow diagram for the billing

module is represented below:
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User
Make Payment
Name ‘ Password T
Login Bills Listing
l List T Bill Info
. . Option »| | Billing Database
Cashier Options
Billing Database
New Bill Print Bill
Make Payment

Bill no

Print Bill

Figure 5.1: Data flow diagram of the billing system

5.4  User Interface Design - Overview

The user-interface design for the billing system based on the GUI (Graphical

User Interface) approach. The general principles of HCI (Human-Computer

Interface) for designing an interactive system has been considered and applied

where applicable. Below are listed some of the guidelines which have been taken

into consideration when designing the user interface:
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D

1)

11l)

1v)

Consistency
Consistent sequences of actions of are used in prompts, menus and help
screens. Consistent commands are employed throughout the modules, so

as to reduce the leamning curve of the interface and allow the users to

acclimatize themselves sooner.

Information Feedback

System feedback is provided for every action. Visual presentation for
environmental changes is provided so that users are able to discern the
modifications. Using colored links has partially achieved this objective in

the system.

Error Handling

Error-handling functions are incorporated into the system so that in the
event an error occurs;, the system can recover from it as quickly as
possible. Steps have been taken to reduce the event of a user having to

reinput in data when an error occurs.

Short-term memory load reduction

As the human brain processing of short-term memory is extremely
limited, displays have been kept simple, window motion frequency has
been reduced and everything is done to reduce the amount of memorizing
that the user has to do while navigating the site. Online help has been

made available for the convenience of the user.

5.4.1 Main User Page

The is the main user page which will greet everybody who enter the Billing

System, It provides links to other sub-system within the system. To go to other
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sub-system, it requires authorized users to be logged in. There is a user and
password login textfield provided.

w Project) Microsoft Visual Basic Crunl
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Figure 5.3: Main User Page

5.4.2 Logout Page

This is the page, which the users will see when they log out of the system itself.
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Figure 5.4: Logout Page

5.4.3 Main Billing Page
This is the page, which the cashier will first see upon logging in from the Main

User Page. It contains a textfield to enter the patient’s ID number and List Old
Rills button to list out all the bills under the patient and a Create New Bill button

to generate a new bill for the patient.
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w Main Billing Page

Figure 5.4: Main Billing Page

5.4.4 Old Bills Listing
Upon entering a valid patient ID and clicking on the List Old Bills button, the
bills under that patient will be listed out on this page along with the date of the
bill and the bill status, whether the bill has been paid in full or not.
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Figure 5.5: Old Bills Listing

5.4.5 Bill View Page
From the main cashier page, clicking on the Create New Bill button will create a

new bill listing out the latest items for the patient from the last admission date to
the current date. From here the cashier can either print out the bill (for the
patient) or settle the payment of the bill. This page is similar to the one the

cashier sees upon clicking on the bill number in the bill listing.
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Figure 5.6: Bill View Page

S5.4.6 Payment Page
The payment page lists out brief details of the patient, the bill number, the bill
total and how much more is due for the bill. Upon receipt of payment, the cashier

can enter in the amount received into the textfield provided.
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Figure 5.7: Payment Page

5.4.7 Payment Confirmation Page
The payment confirmation page is displays after the cashier keys in the amount
which the patient has paid. Note that this allows for a patient to pay the bill in

installments if desired so.
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Figure 5.8: Payment Confirmation Page

5.4.8 Printing out the bill
The bill when printed out will be in three different pages — the first page will be
of the basic and miscellaneous items the patients uses (room charges,etc) along
with the physician’s change. The second page will be the treatments the patient

received and the third page will contain a list of all the medication given to the

patient,
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Figure 5.9: Printing out the bill

5.5  Database Design — Overview

5.5.1 Data Dictionary
The data dictionary is a specialized application of the kinds of dictionaries used
as references for system analysis to guide them through the design and analysis

phases. This system share the usage of the table that shown below:

User — Definition
User to determine if the user is given access in the database.
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Field Name " Data Type Length Description
User Id int 4 The ID of the user
in the database.
User Name char 15 The user’s login
name.
Password char 8 The wuser’s login
password.

Table 5.0: User — Definition

5.6  Database Design — Billing

5.6.1 Data Dictionary

Apart from using a number of tables itself, the billing module also interacts with

a host of other tables from other module. These tables are listed below:

(a)
(b)
(c)
(d)
(e)
()

(8)
(h)
(1)

0)

(k)
(N

(m)
(n)

Billing
Billing_misc_item
Billing_physician
Billing_treatment
Billing_medication
Adt

Patient

Misc item

Misc item_code
PhysicianBio
Treatment
Treat_code
Medication

Stock _definition
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5.6.2 Billing

The main billing table. This contains the primary billing data, as well as being

the table which links all the other billing tables together.

Field Name

Data Type

Length

Description

Bill_no

int

The bill number
used to identify
each bill.

Patient id

int

Bill date

datetime

The date the bill

The ID number of
the patient who 1s
being billed.

was issued.

Bill _total

decimal

The total amount

of the bill.

Admission_date

datetime

The  date  of
admission for the
patient. Together
with Bill_date,
used to determine
the period the bill

COVErS.

Bill_balance

Current bill no

decimal

The amount of
money the patient
still  owes the

hospital.

Jint

The number of the

last bill created.
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5:.6:3

Billing_misc_item

Table 5.1: Billing

This billing table stores information which ties in to all the basic and

miscellanous items charged to this patient. To presence the original amount

charged to the patient, the old price of items are also stored inside this table.

Field Name Data Type Length Description

Bill no int The bill this item
is associated with.

Bill_ misc_date datetime | The date the item
was charged.

Misc_item_id int ; A | The 1D number of
the item,

Unit_price decimal The price of the
item stored in the
table.

Quantity int o The quantity of
the items charged.

Table 5.2: Billing_misc_item
Billing_treatment

This table records down the treatments which are charged to the patient.

Description

Field Name Data Type Length
Bill_no int The bill  this
treatment 1S
charged to.
T~ The date this

Biil_ treatment _date

datetime
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treatment was
given.
Treat rec_id int 4 The treatment’s
ID number.
‘Unit_price decimal 9 The price of the

treatment.

5.6.5 Billing_medication

Table 5.3: Billing_treatment

The table records down all the medication charged to the patient.

Field Name Data Type Length Description

Bill_no int 4 The  bill  this
medication 18
charged to.

Bill medication date | datetime 8 The date this
medication  was
prescribed.

“Stock_id varchar 20 The medication’s
unique ID.

Price factor decimal 9 The price per unit
for the
medication.

Quantity int 4 The quantity of
the medication
given.

"~ Table 5.4: Billing_medication
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5.6.6 Adt

The ADT table contains information about the patient’s admission. The table is

used to retrieve the patient’s physician and the patient’s admission date into the

hospital for billing purposes.

5.6.7 Patient

Field Name Date Type Length Description

Adt Id int 4 The unique ADT
identifier.

Patient ID int 4 The patient ID.

Date admisssion datetime 8 The patient’s
admission date.

Physician_id int 4 The physician
attending this
patient,

Ward varchar 10 The ward the |
patient is assigned
to.

Remarks varchar 100 Miscellaneous
remarks.

Table 5.5: Adt

This table contains all the patient data. It is used only for retrieving patient data

like names and address.

Field Name

Data Type

Length

Description

?aticnt__lD

int

The patient’s

unique identifier.
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Person name varchar 50 Tha name of the

patient.
ﬁo?o-_n‘z;m:m | varchar 255

Passport char 8 The patient’s
passport number.

IC no char 14 The patient’s IC
number.

Gender varchar 6 The patient’s
gender.

Birthday smalldatetime 4 The patient’s date
of birth.

Race varchar 15 The patient’s race.

Religion char 15 The  patient’s
religion

BloodGroup varchar 2 | The _paticnt';
blood group.

Marital_status smallint 2 The patient’s
marital status.

Nationality varchar 20 The patient’s
nationality.

Home phone varchar 10 The patient’s
home phone
number.

Mobile phone char 10 The patient’s
mobile phone
number.

Address . varchar 25 The patieni’s

| home address.
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" Table 5.6: Patient

Address| varchar 25 The patient’s
home address.

Postcode char 5 The patient’s
postcode.

City | varchar 20 The patient’s city.

State varchar 20 The patient’s
state.

Country smallint 2 The patient’s
country code.

Facsimile varchar 10 The patient’s fac
number.

Email varchar 30 The patient’s
email address.

Occupation smallint 2 - The  patient’s
occupation code.,
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5.6.8

Misc_item

This table contains the records of the basic and miscellaneous necessities which

were given to the patient.

Field Name Data Type Length Description

Misc _item_id int 4 The item’s unique
identifier.

Patient_id int 4 The patient this
item is charged to.

Date administered | datetime 8 The date this item
was charged.

Quantity int 4 The quantity of the
items charged.

Remarks varchar 50 | Miscellaneous
remarks

Table 5.7: Misc_item the |
Misc_item_code
This table stores the item’s price and description.
Field Name Data Type Length Description

Misc item_id int 4 The item’s unique
ID.

Misc item_desc varchar 50 The item’s
description.

Misc item price | decimal 9 The price of the

item.

~ Table Sigz-‘bﬁis‘é__item_c—ode
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5.6.10 Treatment

The Treatment table contains treatment records of patients.

Field Name Data Type Length Description

Treat rec_id int 4 The treatment

record’s  unique

ID
Patient _id int 4 The patient given
the treatment.
Treatment id varchar 100 The treatment’s

unique 1D,

Date_treated smalldatetime 4 The date  the
treatment was
given.

Attend_Phyld int 4 The physician
who gave the
treatment.

Remarks varchar 100 Miscellaneous
records.

Table 5.9: Treatment
5.6.11 Treat_code

This table stores the treatment’s description and price.

Field Name Data Type Length Description

Treatment Id int 4 The treatment’s
unique ID.

Treatment_desc | varchar |50 The treatment’s
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5.6.12

description.
Treatment _price | decimal 9 The price of the
treatment.
Table 5.10: Treat_code
Medication

The Medication table contains the medication records of patients.

Field Name Data Type Length Description
Patient id int 4 The patient given
the medication.
Stock _id varchar 20 The medication’s
unique 1D,
Date_prescribed | datetime 8 The date the i
medication was
prescribed.
Quantity int 4 The amount of
medication
prescribed.
Attend PhyID int 4 The
physician

prescribing the

medication.

Table 5.11: Medication
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5.6.13 Stock_definition

The table which contains all the data on medication. It 1s used to restore the name

of the medication and prices for billing purposes.

Field Name Data Type Length Description
Stock Id varchar 20 The medication’s
unique ID.
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