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1.2 PROJECT OBJECTIVES

The overall objectives of the Clinic Care Information System are as following;

To eliminate user manual work.
To save time and reduce dependence on clinician.
To design a consolidated operations for Malaysia clinics.

To enhance the available clinic system in Malaysia.

To create an effective and user friendly interface for the users.
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No training is needed to learn how CCS works. CCS is extremely ease to use in

which all new staff will be able to pick up in short time.






The CCS is designed in the sense that it is casy to maintain and enhance in the

future. Additional module can be easily implemented to the original version.






Clinic Care Information Svstem (CCS) Schedule from June 2002 to Sentember 2002

June Juty gust

ID |Task Name Start Finish Jun Jul Aug

1 |introduction Mon 6/10/02 Thu 8/27/02 SREEIEIIEISE

2 Resourse Searching ‘Mon 6/10/0Z  Thu 8/27/0Z] =

3 Undarstanding CCIS TMon 6100z Teed/130z N .

4 Distribution Scope.’Madule " Mon6/17/0z.  Tue 5/25/02 ==

B Lheractura Review - Fri 621002 Mon 7/22/02 (PRI R

6 Existing System Review Fri 6210z  Mon 7/170z] ==

7 Study Project Technologies | Tue 6/25/0z  Mon 7/22/02 ==

8 Analysis Previous Thesis “Tue 6/25/0z,  Mon 7/22%0Z =

B Methodology - " Mon 7/22/02  Tue mam’z‘ : GEmEg

10 Waterfali Mcdel review “Mon 7i22/0z Tue 7/30/0%] ' =

11 Systern Analysis ‘Mon 7/28/02  Thu 8/15/02 'I_q

12 System Analysis Mon 7/29/0z  Thu 8/15%0z] =

13 |  Analysis Raguirement ‘Mon 7/29/0z  Thu 8/15/0z =
| 14 Result Analysis Mon 8/5/0z Wed 3/1402 ===
15 |  Tools Analysis “Mon 8/5/0z _ _ Fn&siz 1]
T System Design Thu 8/15/02  Tue 2/3/02 _
I 7 Proccess Desgn Thu 8/15/02 Fri 8/23/0z
| 18 Interface Design ¢ Mon 8/18/0z,  Tue 3/27/02
18 | Datzbase Design Mon 826102, Tue £/3/02

20 |SYSTEM IMPLEMENTATION Thu 10[6/0z  Tue 11/12/0z

21 | SYSTEM TESTING Mon 11/11/0z] Mon 12/2/0z

22 | SYSTEM EVALUATION " Tue 12/10/0z Tue 12/24/02
73 |REPORTWRITING Thu 12/25/0z]  Thu 1/2/02
| A,

Figure 1-1; Project Schedule of Clinic

Care Information System.




























Figure 2-3 shows the Doctor’s Appointment layout of HIMS. The doctors have their own

time table.

|
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Figure 2-3: The Doctor’s Appointment Interface of HIMS.

2.3.3.2 Traditional Chinese Medication Clinic Management System (TCMC)

This project is to develop a Chinese network based computer system to computerize
some of the daily jobs. The culture of the TCMC is quite conservative and it only has a
few modules such as registration, diagnosis and password control modules.
The system is required by the clinic to run in a LAN environment or may be web based
with Client Server Architecture:

® The front end is run on P5 233 with Windows 95.

* The backend is run on P5 433 or higher with Windows NT.
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e Backend RDBMS is Microsoft Access.
TCMC is written in Active Server Pages (ASP). The web server manages the operation of
the LAN. It handles and distributes the requests of clients. Internet Information Server 4.0
(IIS 4.0) is used to connect front end and the web server. The users can access the system
by using web browser such as Internet Explorer 4.0 or higher.
The features of TCMC are:

e Computerize the management of the clinic.

* Record and systemize the information of patients

e To store the information of herbs.
The following shows some screen shots of the TCMC system user interfaces (Figure 2-4

to 2-5). Figure 2-4 is the patient registration layout of TCMC system.
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Figure 2-4: The Patient Registration Interface of TCMC.
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Figure 2-5 shows the diagnosis layout of TCMC.

Figure 2-5: The Diagnosis Interface of TCMC.

2.3.3.3 e-Clinic Management System (e-CMS)

This system is designed for the daily operation of a clinic on local area network (LAN)
environment. e-CMS runs on Windows NT or Windows 2000. Recommended minimum
architecture is PC- 486 or higher, 18 MB of RAM, 10 MB hard disk space.

e-Clinic Management System has an interactive GUIL The system features:

Patient registration.

Doctor consultation and diagnosis.

Dispensing of medication.

* Drug inventory.
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e Printing of medical certificate, receipts, and referral letters.
e Online viewing of patients’ past medical record.

e Panel invoicing.

e Setting patient appointment.

e Setting of staff duty roster.

The following shows some pages of the screen shot of the system user interface (Figure

2-6 to 2-8). Figure 2-6 shows the main layout of the e-Clinic Management System.

Figure 2-6: Interface of e-CMS'’s main page before user login.
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The following layout is displayed when the doctor accesses the diagnosis and prescription

module.
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Figure 2-7: Diagnosis and Prescription Interface Of e-CMS.




The following layout is displayed when the pharmacist clicked the dispensary module.

Figure 2-8: Dispensary Interface of e-CMS.

2.3.3.4 Clinic Management System 2000 (CMS2000)

Clinic Management System 2000 (CMS2000) is a Windows based clinic management
system. It can be used as a stand-alone version or as a local area network version linking
several computer terminals in a medical center environment.

CMS2000 features the following core modules:

* Patient Registration & Queue Management.

Patient History Records (Electronic Records).

Drug invoicing, Dispensing & Label Printing,

Inventory Management.

Reports and Statistical Analysis.
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e Accounting for Private Corporate Patients.

e Patient Records Documentation.
The following is the screen shots of seven core modules of the CMS2000. The following
layout is displayed when registration patient, consultation, dispensary, drug inventory and

son on modules access by doctor, pharmacist, and nurse respectively.

Figure 2-9: Patient Registration & Queue Management Interface of CMS2000.
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Figure2-10; Patient History Records Interface Of CMS2000.

Figure 2-11: Drug invoicing, Dispensing & Label Printing Interface Of CMS 2000.
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Figure 2-12: Inventory Management Interface Of CMS2000.

Figure 2-13: Reports and Statistical Analysis Interface Of CMS2000.
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Figure 2.14: Accounting for Private Patients Interface Of CMS2000.

Figure 2-15: Accounting for Corporate Patients Interface Of CMS2000.
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Figure 2-16: Patient Records Documentation Interface Of CMS2000.
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Wizards Good Good
Report writer Excellent Good
_aﬁgry writer Excellent Fair
Database designer Excellent Fair
Multithreaded support Fair Poor
hal—d_e_browsing Excellent Poor
Myntax Excellent Fair
 Win 32 API Good Poor

Table 2-7: Usability result Among Visual Basic and PowerBuilder.
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2.11 CHAPTER SUMMARY

Due to the comparison done for each technology, Visual Basic 6.0 has been chosen as the
development tool with using Microsoft Access to create and manage CCS database. Two-

tiered Client Server Architecture and Windows platform were chosen for this project.
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3.3 CHAPTER SUMMARY

This chapter describes the waterfall model, which is used to develop the Clinic Care
Information System. Each phase of the model is discussed in detail. The advantages of

this model are also clarified.
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weaknesses of the system. It gives a guideline to carried out Clinic Care
Information System.

Interviewing

Interview was conducted with Klinik Pelajar Universiti Malaya executives. The
purpose of this interview was to gain an understanding of the workflow of the
clinic. In order to run this interview well, the interview did not go too long so that

the executives would not become bored.
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5.1.1.2 System Management Module

System Management

Add User Review

Y

Y

Delete User Change username/

password

Figure 5-2: Structure Chart of System Management Module.

*5.1.1.3 Patient Information Management Module

Patient Information
Management

A Y

Patient Search Add New Patient

A

Y

Delete Patient

Modify Patient

Figure 5-3; Structure Chart for Patient Infirmation Management Module.
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5.1.1.4 Appointment Management Module

Appointment
Management

Y

A

A

Make Appointment

Cancel Appointment

Search Appointment

Figure 5-4: Structure Chart for Appointment Management Module.

5.1.1.6 Registration Management Module

—

Registration Management

Y

A

Pre-Registration

Patient Maintenance

Y

Y

Registration Entry

Registration Search

 Figure 5-6; Structure Chart for Registration Management Module.
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A 4

An arrow represents a data flow — data that
will be processed or stored by the system.
Arrows at the end of a data flow indicate
what happens to the data. Whether it is
headed for a process, data store or external

entity.

Table 5-1

: The DFD Symbols.
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Figure 5-8: O Level Data Flow Diagram of Security for CCS.
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Figure 5-9: O Level Data Flow Diagram of System User for CCS.
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Figure 5-15: First Level Data Flow Diagram for New Patient Registration (P9).
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Figure 5-16: First Level Data Floe Diagram for Old Patient Registration (P10).
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Figure 5-17: First Level Data Flow Diagram for Modified Patient Data (P12).
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Figure 5-18: First Level Data Flow Diagram for Making Appointment (P14).
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Figure 5-19: First Level Data Flow Diagram For Consultation Process (P16).
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Figure 5-20: First Level Data Flow Diagram for Prescription (P17).
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Figure 5-22: First Level Data Flow Diagram for Modified Personality (P24).
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3.2 DATABASE DESIGN

One of the components for this program to be able to work is the data requirement. The
data requirements are being converted into the database specification during the system

design stage. For this project, Microsoft Access has been chosen to develop the database.

The database for this program can be divided to four data stores files, such as security
file, medical personality file, appointment file, and pharmacy file. All this data stores are
show in Table 5-2 to 5-12. Primary key is represented by symbol ** while foreign key is

represented by symbol *.
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5.2.1 Security File (D1)

The following table is illustrated security files of this project.

—

Field Name Data Type Size Description

TS—taff_ID Char 4 Unique code generated by SQL for
staff created.

‘ﬁ;‘grﬁname Char 15 Name used to represent an identity of
a person, such as ccis2002.

 Password Char 8 Security code that needed while a
user login to system.

e Table 5-2: Table of System User File.
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P—

Filed Name Data Type Size Description
*Admission_no Char 6 Unique  number  for  patient’s
Admission number
Tf_’aientﬁlD Char 6 Unique number generated by SQL for

patient created.

——

Table 5-4: Table of Treatment Xref.

——

P —

—

—

Field Name DataTyoe Size Description
**Admission_no Char 6 Unique number for patient’s
Admission number.
hf)_i_sease Char 50 Disease infected by patient.
mission_date datetime 8 Date or time the patient is given by
the clinic.
Infected_date datetime 8 Date or time the patient is infected by
discase.
Remarks Char 50 The additional remarks.

Table 5-5: Table of Patient’s Treatment,
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Pr—

—

Field Name Data Type Size Description
*Pharmacist Char 50 Person who given drug to patient.

hﬁ_rugﬁmmlc Char 50 The drug’s name.

[ Unit Char 15 The unit of measurement of the drug
code.

_E!_u_antity Int 4 Quantity used of drug code.

 Price Char 50 The price for the drug code.

F Table 5-6:_Table of Patient Dispensing.

[ Ficld Name Data Type Size Description

h;;f’atient_ID Char 6 Unique number generated by SQL for
patient created.

 Date datetime 8 Date when the allergies is observed.

mlion Char 10 Reaction to the drug allergy.

Table 5-7: Table of Patient’s drug Alleroy.
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3.3 INTERFACE DESIGN

User interface design is an another parts of system design. A good interface design will
help user to understand on the system even faster. However, user interface design is
tricky things to design because different people have a different style of perception.

In this project, the user interface is designed to have a good and user friendly interface.

5.3.1 User Interface for Clinic Care Information System

The following show some interfaces of the Clinic Care information system (CCS) project
from Figure 5-23 to 5-27:

Figure 5-23 shows the main layout of the CCS.
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Main Menu

The System Name

Registration

Patient

Pharmacy

Category of the user

The current date and time

Appointment

System

Figure 5-23: The Main Screen of CCS After the User login.

96




Figure 5-24 shows the appointment layout of CCS.

Main Menu
The Doctor’ Name Add/ Delete/ Modify icons
SUN MON TUE WED THU FRI SAT
2 3 4 3 6
9 10 11 12 13
16 17 18 19 20
23 24 25 26 27
[ 30

Figure 5-24: The Appointment Layout of CCS.
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The following layout is the patient history records.

Main Menu
Patient Information
NO Disease Name | Drug Name Quantity of | Doctor
Drug Name
Text box

e

Figure 5-26: The Patient History Record Lavout of CCIS.
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Naming convention is an abbreviation of the control name or the object name. This
system uses a naming convention to ensure uniformity of the control and object names.
The purpose of this naming convention is to increase the readability of the codes. Table

6.1 shows the example of the naming convention.

[ Control Control Name Example
 Form Frm FrmQueue

| Command Button Cmd CmdAdd

| Text Box Txt TxtPatientID

Table 6-1: Table Of Naming Convention

6.4.2 Internal Documentation

Internal Documentation is a description material written directly within the code
[Pfleeger, 1998]. It means that internal documentation refers to comments within the
codes. This is needed to enhance readability of the code by someone other than the
programmer. It will also help the programmer to recall the function or meaning pf the
certain codes. For Visual Basic, the comment tag is illustrated below:

' This is a comment

Any text after this symbol © will be ignored during execution time. All the comments are

in green colour. Codes are also formatted to enhanced understanding. Spacing or line

break in between different section of the codes will enhance readability.
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6.5 Coding Specification

The clinic management system is divided into 6 main modules, which are:
1) Security

ii) Pharmacy

1i1) Registration

iv) Appointment

v) Consultation

vii) Report

Each module is developed using Visual Basic 6.0.

» *

6.6 Data Validation

Data Validation is performed before record is inserted into the database. The purpose of
this features is to make sure invalid data will not inserted into the database and cause

€rror.

6.7 User Interface

This system is user friendly with is simple forms and uniformity to enhance readability

and case of use.
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6.8 Chapter Summary

The clinic management system is developed using Visual Basic 6.0 and Microsoft Access
for Clinic Care System (CCS). Coding is done with the bottom-up approach. While the
design model of CCS is being into a workable product. Stages involved are coding and
modules implementation. In next chapter, the testing of the final product is highlighted. It

will show some testing approaches used. There are coding example shows in Appendix A.

105












> Afier registration has been done, the patient will be put in waiting queue in order
to get doctor consultation.

> Patient can make making appointment via telephone or face to face.

> Doctor or physician will retrieve patient record from Staff department and waiting
queue is based on first in first serve.

> Doctor enters the consultation result of patient to database and add the
information, such as drug and price to pharmacy department.

> Pharmacist retrieves the information and dispenses the drug to patient according
the doctor's description.

» Finally, payment is made in pharmacy department.
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7.5 Chapter Summary

From the testing process that has been carried out, it can summarize the test result as

follow:

» Achieve the main objective of the project
Generally, the main objectives of the project as described earlier have been achieved.

This system can handle and maintain the activities in small clinic.

» Syntax of language
The language uses in this system is not too technical. Unlikg the programmer, the user of
CCS is expected have no computer knowledge, so they should not be able to understand

computer syntax as programmer does.
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8.7 Chapter Summary

Evaluation of a system is indeed needed to ensure its objectives and intended functions
have been achieved. This chapter covers all the aspect of evaluating application software.

At the end of evaluation, encloses the conclusion of this thesis project.
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