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ABSTRACT

This project presents the Medicine Stock Management in Ban-Sang
Community Hospital. It includes analysis and design of medicine stock management
system, Cost/Benefit Analysis and Benefit of a new system.

After dispensation, the pharmacist staff checks the medicine availability to
ensure thaf it will be enough for the next dispensation. In addition, The medicine will
be dispensed as FIFO (first in first out) to prevent the out dated medicine. Most of
medicine stock data is stored on paper. It is time consuming to search the medicine
information and balance the stock. To control an accurate medicine stock is
extremely difficult; therefore, the new purposed Medicine Stock Management
System will be designed to handle a massive amount of paperwork, performing

repetitive and tedious tasks.
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I. INTRODUCTION

1.1 Background of the Project

The community hospital is a governmental hospital under the control of Ministry
of Public Heath. It was established in Amphures around the country. It provides the
health services to the people and also promote the health activities such as elderly
health promotion and malarial fever protection. The capacity of the community hospital
depends on the amount of people in this area. Generally, it has a 30 — 60 beds capacity.

Traditionally, the pharmacist staff in the hospital makes a medicine inventory list.
This list consists of the names of medicines, batch numbers, strength, expiry date,
quantity and price. As a daily work, the pharmacist staff calculates medicine fee and
prepares the medicine according to the prescription. To balance the stock, the
pharmacist staff will cut the stock from the prescriptions and she/he will fill the stock
from observing the amount of medicine remainder in the stock and then make orders.
Besides, at the end of each year, the pharmacist staff checks the stock by counting the
medicine remainder and then compares with the medicine list in prescriptions.

To control an accurate dispensing medicine record, calculating medicine fees and
reducing paperwork is extremely difficult. It is necessary to automate the dispensation
process, so that the medicine stock can be managed and controlled effectively. The
automated system will ensure that all the important information is not missing, Also, a
high level of accuracy of medicine availability is maintained. By making use of
computer-based information system, the difficulty of controlling and operating those
tasks can be greatly reduced. In stead of having to handle massive paperwork,
performing repetitive and tedious tasks, a well-designed computer information system

can handle it all.



The system presented in this project is not designed for a specific organization or

Ban-Sang Hospital. Rather, it aims to serve the common functions of hospital activities

of medicine stock. The information processed in those activities tends to be almost the

same for most small to medium size hospitals.

1.2 Objectives of the Project

Following are the broad objectives of the Medicine Stock Management System in

a Community Hospital:

(D

)

3)

4)

Study the existing system of medicine stock in Ban-Sang Community
hospital.

Identify the problems and determine the user’s requirement in managing the
stock.

Design the medicine stock system to assist the pharmacist in managing and
controlling the medicine availability.

Design the automate system to assist the pharmacist in calculating medicine

fees and averaging costs.

1.3 Scope of the Project

(D
(2)
3)

4)
)
(6)

Analyze and design the computerized system to manage the medicine stock.
Create the database to support the dispensation and stock management.
Collect the information of the medicine details such as batch number,
strength, expiry date, quantity and price.

Design and build the screen layout that is easy for the user to type in data.
Design and build the screen layout for calculating medicine fees.

Check the medicines remainder to be able to notify in case of low stock.



1.4 Deliverables

The deliverables of the project can be identified as follows:

(D

2

&)

4
®)

(6)
(M

Screen layout for entering the medicine information.

(A) Medicine Name/Commercial Name, Batch number, Date delivered of
medicine, Expired date, Price, Quantity.

Screen layout for entering the dispensation and automatically calculate

medicine fees and average costs.

Screen layout for entering the delivery medicine in order to update the

stock.

Medicine Purchase Order issuance.

Display screen for viewing any medicine which is below the safety stock

value.

Display screen of dosage information.

Stock transaction report.



II. EXISTING SYSTEM

2.1 Background of Ban-Sang Community Hospital

Ban-Sang Hospital is a community hospital in Prachinburi province. It is public
hospital which provides public health services to the people in Prachinburi and some
Nakhonnayok areas. It has been expanded to 30 beds in order to serve the rapidly
increasing amount of patients.

There are seven departments in Ban-Sang Hospital in accordance with the
standards of the community hospitals in Thailand. Figure 2.1 represents the
organization chart of Ban-Sang Community Hospital.

Administration Department: Collect the documents and receipts for all hospital
purchasing. Administer the budget, staff salary and patient payments.

Community Pharmacy Department: Dispensing drugs according to the doctors’
prescription and provide counseling drug about how to use for in-patients.

Dental Public Health Department: Cure the dental problem and provide the basic
knowledge about how to take care of the tooth, give correct instructions to brush the
teeth.

Medical Technique Department: Examine the patients © urine and feces. Investigate
blood composition.

Nursing Care Department: Provide the initial cure or emergency cases instead of doctor.
To assist the doctors work. Take care of patients such as give drug, normal saline and
other solutions.

Public Heath Department: Provide training and educate people in heath, correct living

life in order to improve the quality of life.



Heath Promotion Department: Promote the elders’ health and educate new mothers’
nursing. Provide contagious disease protection such as Malarial diseases, respiratory

diseases and gastrointestinal diseases.

Director
Ban-Sang
Community Hospital
o
Head Head
Dental Public Health Medical Technique
Department Department
Head Head
Community Pharmacy Nursing Care
Department Department
Head Head
Public Administration
Health Department
Head
Health —
Promoting

Figure 2.1, Organization Chart of Ban-Sang Community Hospital.



2.2 Current Problems and Areas for Improvement

The pharmacist staff that performs the medicine stock handles a number of tasks

that are important to the orderly accumulation and dissemination of dispensing to

appropriate patients. In managing stock process, the following difficulties arise:

)
@
3
4)

Balancing stock is time consuming and prone to error.
Difficult to control accuracy of medicine fee calculation and cost average.
Difficult to handle the medicine remainder above a safety stock limit.

A lot of paper work is involved.

Although, the most highly visible duty of the pharmacist staff is to dispense

medicines and to provide counseling drugs the pharmacist also maintain the medicine

stock. Keeping a medicine stock procedures consists of several steps, each of which is

important to efficient inventory management and the maintenance of medicine stocks.

The following are the problems normally found;

)
@
3)
4)
&)
(6)

Balancing stock is time consuming

Preparing stock report is very time consuming

Error in calculation medicine fees.

Error in average medicine costs.

Error in handling the medicine remainder above a safety stock limit

Lost of prescriptions.

To reduce the difficult tasks and problems as mentioned above, the medicine

stock management is designed. It will cover the major part of dispensation, stock

management and operation. The following areas will be improved;

)

Medicine information will be kept in database, which consisted of the
name, batch number, strength, expiry date, selling price, quantity and cost.

6



@

3)

“4)

)

Dispensing records and Delivery Order records will be collected as database
in order to balance stock and generate reports.

Medicine fee will be calculated automatically to help to reduce time
consumption in searching for medicine prices.

A safety stock limit will be initially set in order to display a notification
message.

Facilitate annual medicine stock report.

2.3 Existing System

Generally, the patients are divided into 2 categories; Out-patient (OPD) and In-

patient (IPD). Health care of those are slightly different. The followings are steps of

both drug’s health care process as day to day work.

Dispensation for Out-patient

)

@)

3

“4)

Start with a doctor issuing a prescriptions to the patient. Then, the patient
will produce that prescription at Dispensary Counter.

At the Dispensary Counter, the pharmacist staff will separate the copy of
prescription. Send one copy to calculate medicine fees and the other to
prepare the medicine.

To calculate medicine fees, the pharmacist staff will look up the prices from
the book and then multiply its price by its quantities. Finally summarize the
total money and write down the prescription and then passes it to the
Payment Counter.

To dispense the medicine, the pharmacist staff dispenses according to the
prescription list. If there is not enough medicine available at the counter, it
can be ordered from the stock. If there is no available stock, it will be

7



borrowed from the nearest hospital and then make an order for that
medicine later.

(5) The pharmacist staff will pass a prescription, which completely calculates
medicine fees to the Payment Counter. The officer at the Payment counter
will add other fees such as doctors” fees and medical equipment fees. Then
the officer will call the patient to pay the money. After receiving the money,
the officer will issue the receipt to the patient.

(6) The patients’ name will be called from Dispensary Counter. The patient
name called will have to show the receipt before getting medicines.

(7) At the end of each period, the pharmacist staff will collect the prescription
and balance the stock

Dispensation for Out-patient is represented by the work flow in Figure 2.2.



Prescription

v

Medicine fee
Calculation

Prepare
Medicine

Other fees
Calculation

Collect I
Prescription

YES
Payment

Receiving
om Stoc

Label Issue Receipt
I

Medicine
Enough

Call Patient
Name

!

Borrow from the
other Hospital

NO

v
Order Medicine

Dispense

Figure 2.2. Dispensation Flowchart for Out-patient.



Dispensation for In-patient.

(1)

)

)

(4)
()

A nurse will look at the patient ‘s chart and note the medicines that will be
taken each day and then pass the note to Dispensation Counter.

At dispensary counter, the pharmacist staff dispenses the medicines and
keeps one copy and sends the other back to the nurse.

If there is not enough medicine in the stock, it will be borrowed from the
nearest hospital and then make an order later.

The medicine will be dispensed daily. There is no stock in the ward.
In-patients do not pay immediately but they are given credits term to pay at
any given period. Therefore, pharmacist staff will collect bills till the due

date.

Dispensation for Out-patient is represented by the work flow in Figure 2.3.

10
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St. Gabriel's Library
1493 .
Start

Borrow Medicine
from the nearest
Hospital

Collect I
Prescription

v

Order Medicine
from Vender

Medicine fee
Calculation

Dispensing

Medicine
Update
Stock

Other fees
Calculation

Collect bills till the
payment due date

End

Figure 2.3. Dispensation Flowchart for In-Patient.
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There is only one computer in Community Pharmacy Department. It is used to
calculate medicine availability in the stock. It is not a real time calculation. Pharmacist
staff will add the stock with the amount of delivered medicine and he will deduct the
stock with the collected dispensing record. Figure 2.4 represents the whole network
configuration of the hospital. Only those computers in Public Health Department and
Health Promoting Department are connected with each other. The rest stand alone in

computers.

12



Windows 95 Windows 95  printer

Community Pharmacy Nursing Care
Department v v

Windows 95 Modem

Director Room

Figure 2.4. Existing Computer System of Ban Sang Hospital.
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III.  PROPOSED SYSTEM

3.1 User Requirements

The purpose of Medicine Stock Management System is to computerize medicine
availability in the stock and to maintain information needed for the pharmacist
supervisor and director. This includes dispensing record, medicine fee calculation,
medicine stock and generating report. The following are the basic requirements for the
stock management;

(1) Be able to store dispensing records, information and stock inventory list.

(2) Can calculate the medicine fee and its average cost, correctly.

(3) Increase the efficiency of medicine availability management.

(4) Reduce the time consumed to balance the stock and generate report.

(5) Reduce the documentation and paper works.

(6) Enhance the dispensation services to the patients.

(7) Provide the medicine information look up and stock status review.

Given the users’ requirements, we have to identify the alternative solutions. There
are three candidate solutions; Candidatel, Candidate2 and Candidiate3. A matrix is able
to help capture, organize and compare the characteristics for candidate solutions. Table
3.1 represents Partially Completed Candidate Matrix.

Candidate 1: Purchase ABX Software package, which is generally used in big
hospitals. It is so complex and has many features. It can serve almost all users’
requirements.

Candidate 2: Purchase the package software from the Software house. This
package software will not cover users’ requirements. However, we can ask Software
House to additionally design beyond its existing functions.

14



Candidate3: Design the new system that will cover all users’ requirements, it will

have We can customize the functions and can build a needed report.
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Once alternative candidate solutions are defined, each candidate must be analyzed
for feasibility according to their economic, operational, technical and schedule. Table
3.2 represents Partially Completed Feasibility Matrix.

The development cost, payback period and net present value of each candidate
will be calculated and shown as follows:

Table 3.3, 3.4 and 3.5 represent the estimated cost, payback period and net
present worth of candidate 1, respectively. Figure 3.1 represents payback period graph.

Table 3.6, 3.7 and 3.8 represent the estimated cost, payback period and net
present worth of candidate 2, respectively. Figure 3.2 represents payback period graph.

Table 3.9, 3.10 and 3.11 represent the estimated cost, payback period and net
present worth of candidate 3, respectively. Figure 3.3 represents payback period graph.

Partially Completed Feasibility Matrix in Table 3.2, candidate 3 will be the
selected solution for new medicine stock system, because Candidate 3 has the best

overall combination of operational, technical, economic, and schedule feasibility.

18
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Table 3.3. Estimate Costs for Client/Server of Candidate 1.

Cost Items Description Amount éﬁggfc‘; (I];I;;‘:)
1. Development
Cost
1.1 Personal Cost:
Consultant(160 hrs./ea) 1 2,000.00 320,000.00
Subtotal 1: 320,000.00
1.2 New Hardware:
Igypa< Server(Pentium 1 70,000.00 | 70,000.00
II Class)
Subtotal 2: 70,000.00
1.3 New Software:
G 1 700,000.00 | 700,000.00
(less than 10 users)
Package Software 1 120,000.00 120,000.00
Qpetagig SySic 1 20,000.00 |  20,000.00
Software
Subtotal 3: 840,000.00
1.4 Other Cost:
Installation Charge 1 35,000.00 35,000.00
Subtotal 4: 35,000.00
Total Development Cost 1,265,000.00
2. Operating
Cost:
2.1 Personal Cost:
Technical Support 1 54,000.00 54,000.00
Subtotal 1: 54,000.00
2.2 Maintenance;
Maintenance Agreement
for Package Software 30,000.00 30,000.00
Subtotal 2. 30,000.00
Total Operating Cost 84,000.00
Total Projected Annual 1,349,000.00
Cost
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St. Gabriel's Library

Payback Analysis

%

Cumulative Cost (Baht)

|

i\i%

Figure 3.1. Payback Analysis of Candidate 1.

23



00°L101¥01- |

[ 1 21epIpue) Jo anfeA Judsaid ON

ﬁmvcvﬁ_
0S'vT6IvP | 0S¥86YSE | OS'SIYIOT | 00'8OPEIT | 00°L9TLS swmay jo onpeA jussard [elof
000698 00'1LS€6 | 0S'S0086 | 00'TPI90L | 00°L9TLS 00°0 SlgouSg [eNUUE JO AN[BA JUSSAJ
129°0 €890 1SL°0 9280 6060 001 %01 10308,] JUNOISI]
) . ) ] - ] WIA)SAS MU
00°0000Y1T | 00°000LET | 00'00SOST | 0000581 | 00°000€9 000 Surjerodo WoI PoAHSP SO
0C' 1r6C8Y1 $1509 05.50.«: .«O 0.2&> Hﬁvmv.a _SO,H
00'SP6LT 0S'199LC 0068297 | 00°08L¥T 00°0LTLT 00°0006¥<1 §1S00 [enuUR JO SN[EA JUISIJ
129°0 €890 1SL°0 9280 6060 001 %01 10108] JUnoJSI(]
00°000St | 00°00SOF | 00°000S€ 00°0000€ 00°0000€ 1500 urejuIRIN 29 uoneradQ
00°0006¥<1 (yeg) 1500 Juswdofarsq
EHOH ¢ Jea X 74 Jvo A ¢ .Ev% 4 o A 1 Ied A O Iea X msvﬁ amoU

"1 21EpIpULR)) JO ISAIG/IURI[D) SISA[RUY OnJeA WASAIJION  'G°€ dqe],

24



Table 3.6. Estimate Costs for Client/Server of Candidate 2.

Cost Items Description Amount E];I:;tl/)lr—;:; (I];r;;;;)
1. Development
Cost
1.1 Personal Cost:
System Analyst
(100 hs./ea) 1 400.00 40,000.00
Programmer (100 hrs./ea) 1 200.00 20,000.00
Subtotal 1: 60,000.00
1.2 New Hardware:
DatabasegerigEeriuy 1 70,000.00 70,000.00
II Class)
Subtotal  2; 70,000.00
1.3 New Software:
Informic database
Softorare (SkeS) 1 20,000.00 20,000.00
Package Software 1 50,000.00 50,000.00
SIpgamERysion 1 2000000 |  20,000.00
Software
Subtotal 3: 90,000.00
1.4 Other Cost:
Installation Charge 1 5,000.00 5,000.00
Subtotal 4. 5,000.00
Total Development Cost 225,000.00
3. Operating
Cost:
2.1 Personal Cost:
Technical Support 1 54,000.00 54,000.00
Subtotal 1: 54.000.00
2.2 Maintenance:
Maintenance Agreement
for Package Software 20,000.00 20,000.00
Subtotal 2: 20,000.00
Total Operating Cost 74,000.00
Total Projected Annual 229,000.00
Cost
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Payback Analysis
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Figure 3.2. Payback Analysis of Candidate 2.
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Table 3.9. Estimate Costs for Client/Server of Candidate 3.

Cost Items Description Amount g;:; 5;1; ; (11;“3101:)
1. Development
Cost
1.1 Personal Cost:
System Analyst
(100 hrs /ea) 1 400.00 40,000.00
Programmer (100 hrs./ea) 1 200.00 20,000.00
Subtotal 1: 60,000.00
1.2 New Hardware:
Da%ibase ServerBgium 1 70,000.00 |  70,000.00
11 Class)
Subtotal 2: 70,000.00
1.3 New Software:
MS Access Software 1 4,500.00 4,500.00
Ofcritifie SRS 1 20,000.00 |  20,000.00
Software
Subtotal 3: 94.,500.00
1.4 Other Cost:
MS Visual Basic Training 1 5,000.00 5,000.00
MS Access Training 3 5,000.00 10,000.00
Subtotal 4: 15,000.00
Total Development Cost 180,500.00
4. Operating
Cost:
2.1 Personal Cost:
Technical Support 1 54,000.00 54,000.00
Subtotal 1: 54,000.00
2.2 Maintenance;
Database Server 2,000.00 2,000.00
Maintenance
Subtotal 2: 2,000.00
Total Operating Cost 56,000.00
Total Projected Annual 236,500.00
Cost
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Cumulative Cost (Baht)
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3.2 System Design

System design for this proposed Medicine Stock Management will be selected
appropriately according to each criteria; Process Architecture, Network Architecture,
Data Architecture and Interface Architecture.
Network Architecture: is a Two — Tiered Client/Server computing system. The system
information data is stored in the server and the business logic and user interfaces are

stored on client,

==
— Network
I —
A =
Data and DB Process on Server Logic and User Interface on PC

Figure 3.4. Two-Tiered Client/Server Computing.

Data Architecture: is a relational database in which the data is stored in a tabular form.
Each file is implemented as a table. Each field is a column in the table. Each record in
the field is a row in the table.
Interface Architecture: is On-line processing and GUI (Graphical User Interfaces). On-
line system provides for a conversational dialogue between the user and computer.
Process Architecture: is Microsoft Access program that will be used to develop the
Medicine Stock Database.

We use the DFD (Data Flow Diagram) as a tool for modeling the essential or

logical business requirement. It depicts the flow of data through a system and the work
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or processing performed by that system. Figure 3.5 represents the context of data flow
of the designed system. It depicts the view as a whole. Then, it is decomposed into the
sub-systems as shown in Figure 3.6. Each sub-systems will display the flow of data
within itself by the merging related event diagrams in Figure 3.7 to Figure 3.11. Finally,
we show all the elementary processes, data stores, and data flow for single events in

Figure 3.21 and Figure 3.22.
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St. Gabriel's Library

Project Name:  Medicine Inventory Management
Project Path: c:\ban-sang\
Chart File: dfd00001.dfd
Chart Name: Context Data Flow Diagram
Created On: Feb-14-2000
Created By: Chintana L.
Modified On: Jun-19-2000
Modified By: Chintana L.
¢
Supplier
Medicine Deliveried
purchased medicine
order
Medicine code
a Query » \
. Report ..
M
Pharmacist 4» Stockless edicine
lert Stock
4 message a System
Information j
total medicine Medicine
fee description
b
Patient
Figure 3.5. Level 0 Context DFD of Medicine Stock Management System.
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Medicine Stock

System
I
{ 1 { 1
1 2 3 4
Dispensation Generate Report | ] Order & Received Information
Subsvstem Subsvstem Subsvstem Input Subsvstem
1.1, 2.1 3.1 4.1
Dispense Stock Order Medicine
- report medicin information
| | 1.1.1 22 3.1.1 411
Checking Dispense 1 Create | Create
availabilit d report order list medicine
| 112 23 312 | 412
Dispense Purchase ¥ P o Medicine
d report us description
113
Calculate .2‘4 s '.2 ] 4.13
— .. Delivered Received Dose
medicine - ] .
~ . report Medicine instruction
12 | 321 414
Print Delivered ~1 Setup
Label . check safety
13 Bl 1822 4.2
e Average Supplier
Cut Stock cost informatio
14 323 421
St kl ) — Stock —| Create
Ockless update medicine
alert
422
— Supplier
informatio
4.3
Pharmacist
informatio
43.1
—J Create
medicine
432
—1 Pharmacist
informatio

Figure 3.6. Decomposition DFD of Medicine Stock Management System.
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Project Name: Medicine Inventory Management
Project Path:  c:\ban-sang)\

Chart File: dfdo0024.dfd

Chart Name: Level 1

Created On:  Jul-20-2000

Created By:  Chintana L.

Modified On:  Jul-20-2000

Modified By: Chintana L.

/ 1 total medicine
Medicine code ’ fee ’
.. Patient
: : Medicine
Di t
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Stockless
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Medicine
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| S 3edieitle cotlg order >
Pharmacist grder Supplier
< - 1 Receive
Add/Cut stock  \ _ < Deliveried
A medicine
Information
Query
Report
)\ A !
2 Information
Input
Generate
Report

Figure 3.7. Level 1 DFD of Medicine Stock Management System.
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Project Name: Medicine Inventory
Project Path:  c:\ban-sang\

Chart File:  dfd00026.dfd

Chart Name: Level 2 Dispensation
Created O Jul-20-2000

Created By:  Chintana L.
Modified On: Jul-20-2000
Modified By: Chintana L.

1.2 . b
Medicine
i descripti
Dose Instruction Print Tiption ' Patient
lable
e
D7 Dose
Instruction total medicine
fee
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a .
Dispensation
icine cod collection i i
Pharmacist Medicine code i > DI gzsgznsmg
spense
- w
Medicine
Stockless reminder amount D3 Medicine
message alert Dispensed Stock
quantity
13
Stockless Medicine Cut
Alert reminder amount stock

Figure 3.8. Level 2 DFD of Dispensation Subsystem.
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Project Name: Medicine Inventory
Project Path:  c:\ban-sang\
ChartFile:  dfd00027.df

Chart Name: level 2 Generate
Created On:  Jul-20-2000
Created By: ChmtanaL.

Modified On:
Modified By:
Dispensing
Dl record
Listof Dispensed
dispensed Generate medicine
medicine Dispensed
Report
Dispensed
Query Deliveried
query
Deliveried
N medicine List
) Medicine
Pharmacist Dé6 |Deliverable
I} Stock query
| Medicine (s}t?éimte
¥ Medicine availability Report
Stock list
Purchased
oy
2.3

Generate

Deliveried
report

Pharmacist

/|

Stock report

Purchased
medicine List

Purchased
Report

Purchased i
D2 Record

Purchased

query

Figure 3.9. Level 2 DFD of Generate Report Subsystem.



Project Name: Medicine Inventory
Project Path: ¢:\ban-sang\

ChartFile:  dfd00028.dfd

Chart Name: level 2 Order & Receive
Created On:  Jul-20-2000

Created By:  Chintana L.

Modified On: Jul-20-2000

Modified By: ChintanaL.

Order list Purchased
> D2 Record
/ 31 \ Medicine
. purchased
Medicine code order
Order
medicine
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Deliveried
. medicine .
Pharmacist Supplier
Deliveried
medicine record

v

Medicine
Deliverable

D6

Receiving
medicine

Add/Cut stock

Medicine

D3 Stock

Figure 3.10. Level 2 DFD of Order & Receive Subsystem.
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[Medicine
Information

Dose

Instruction

Pharmacist

Information

Supplier

Information

Project Name: Medicine Inventory Management
Project Path:  c:\ban-sang\
Chart File: dfd00029.dfd
Chart Name:  Level 2 Information Input
Created On:  Jul-20-2000
Created By:  Chintana L.
Modified On:
Modified By:
Medicine
41 Information .
5 D5
Information
Medicine
Informatioon Dose Instruction ' D7
e
—_ I
a
Pharmacist
. Information Information
Pharmacist Supplier D4
Information
.
Supplier
Information Information
Phammacist D8
Information
Figure 3.11. Level 2 DFD of Information Input Subsystem.
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Project Name:  Medicine Inventory Management
Project Path:  c:\ban-sang\
Chart File: dfd00030.dfd
Chart Name:  Level 3 Dispensed Medicine
Created On: Jul-21-2000
Created By: Chintana L.
Modified On:
Modified By:
a
Medicine code
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Checking
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list

Medicine
availability

Patient
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Calculate ’
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Figure 3.12. Level 3 DFD of Dispensed Process.
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Project Name:  Medicine Inventory Management
Project Path: c:\ban-sang\
Chart File: dfd00031.dfd
Chart Name: Level 3 Order
Created On: Jul-21-2000
Created By: Chintana L.
Modified On:  Jul-21-2000
Modified By:  Chintana L.
a
Pharmacist Medicine code

Order list »’ D2 IPurGhﬂsed Record
List of orderd
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Medicine
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| Supplier

Supplier
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I D8  |Supplier Information

Figure 3.13. Level 3 DFD of Order Process.

43



Project Name: Medicine Inventory Management
Project Path:  c:\ban-sang\

Chart File: dfd00032.dfd

Chart Name:  Level 3 Dehivered

Created On:  Jul-21-2000

Created By:  Chintana L.

Modified On:  Jul-21-2000

Modified By: Chintana L.
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Figure 3.14. Level 3 DFD of Received Process.
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Project Name: Medicine Inventory

Project Path:  c\ban-sang\

Chart File: dfd00033.dfd

Chart Name:  Level 3 Med

Created On:  Jul-21-2000

Created By: Chintana L.

Modified On:  Jul-21-2000

Modified By:  Chintana L.
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Figure 3.15. Level 3 DFD of Medicine Information Input Process.
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Project Name: Medicine Inventory Management
Project Path:  c:\ban-sang\

Chart File: dfd00034.dfd

Chart Name:  Level 3 Supplier info

Created On:  Jul-21-2000

Created By: Chintana L.

Modified On:
Modified By:
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Figure 3.16. Level 3 DFD of Supplier Information Input.
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Project Name: Medicine Inventory

Project Path:  c¢:\ban-sang\

Chart File: dfd00035.4f

Chart Name:  Level 3 Pharmacist

Created On:  Jul-21-2000

Created By: Chuntana L.

Modified On:

Modified By:
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Figure 3.17. Level 3 DFD of Pharmacist Information Input.
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total medicine
fee

Project Name:  Medicine Inventory Management
Project Path:  ¢:\ban-sang\
Chart File: dfd00007.dfd
Chart Name: Paid Medicine SubSystem
Created On: Apr-08-2000
Created By: Chintana L.
Modified On:  Jul-10-2000
Modified By:  Chintana L.
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Figure 3.18. Level 4 DFD of Dispensation Subsystem.

48
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Figure 3.19. Level 4 DFD of Order & Received Subsystem.
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Figure 3.20. Level 4 DFD of Information Input Subsystem.
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Figure 3.21. Primitive DFD of Medicine Stock Management System.
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Figure 3.22. Primitive DFD of Medicine Stock Management System (Continue).
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Database Design

ERD (Entity Relationship Diagram) is a tool for data modeling in which we are
interested. Entity will become as a table and any attributes belong to. It will be the
fields in that table. We have to identify the Primary Keys; are fields whose values
identify one and only one record in a file, and Foreign Keys; are pointer to the records
of a different file in a database, of each table. Then, we can be able to normalize them
from the first normal form (1NF) till the third normal form (3NF), finally.

Figure 3.23 represents the context ERD that will depict the view of new system as
a whole. Figure 3.24 is shown the primary keys and foreign keys and Figure 3.25
represents the fully attributes of the designed system.

Figure 3.26 is the first normal form of the designed system. It will be the second
normal form, if its an attribute whose value is determined by only part of the primary
key. Figure 3.27 represents 2NF.

Figure 3.28 represents 3 NF of the designed system by each non-primary key
attribute is dependent on the primary key, the whole primary key, and nothing but the

primary key.
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Figure 3.23. Context ERD of Medicine Stock Management System.
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Figure 3.24. Key-Based ERD of Medicine Stock Management System.
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Figure 3.25. Fully Attributed ERD of Medicine Stock Management System.
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Figure 3.26. First Normal Form.
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Figure 3.27. Second Normal Form.
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Software Design

Software design in this section does not mean as algorithm or logical design but it
is how the programming specifications are presented to the compute programmers.
Structure chart is a technique in breaking up the program into a hierarchy of modules
that result in a computer program. It uses the structure charts that graphically depict a
module design of a program. They show how the program has been partitioned into
smaller more manageable modules, the hierarchy and organization of those modules
and the communication interface.

Figure 3.29 represents the partitioned DFD of Transform Analysis of Dispensed
Medicine System. The left side called afferent is performed input and editing such as
initialize counter, read the first record and edits incoming data. The middle side called
central transform is performed the real work, making decision such as checking
medicine availability and calculate medicine fee. The right side called efferent is
performed output such as update records to database, print report and display. Figure
3.30 represents the structure charts according in Figure 3.29.

As well as Figure 3.31 represents the partitioned DFD of Transform Analysis of
Generated System and Figure 3.32 represents the structure chart according in Figure
3.31. Figure 3.33 represents the partitioned DFD of Transform Analysis of Ordered &
Received Medicine System and Figure 3.34 represents the structure chart according in
Figure 3.33. Finally, Figure 3.35 represents the partitioned DFD of Transform Analysis
of Information Input System and Figure 3.36 represents the structure chart according in

Figure 3.35.
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Figure 3.35.

Transform Analysis of Information Input System.
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3.3 Hardware and Software Requirement

According to the system design in 3.2 issue, the computer system of Medicine
Stock System has two-tiers; server and client. So, it needs at least 2 computer machines;
one for Server machine and the other for Client machine. The hardware requirements of
server machine should have hard disk capacity, CPU speed, RAM and liability higher
than the client machine.

Regarding 3NF of proposed system in Figure 3.12 can estimate the capacity of
Database. There are totally identical 56 fields, form 17 tables.(See Appendix C
Database design) Therefore, one transaction of the 56 fields will take 4669 Bytes or
37352 bits. Assuming that there are 30 transactions per day. Thus, with in 1 year, there
will be 10950 transactions per year. The data stored must have 409,004,400 bits or 410
MB. We can estimate the minimum size of harddisk to store data for 5 years which is
2.1 GB. Generally, not only the harddisk spaces to keep such data, they must also have
some spaces for installing operating system and utility program. Thus, the minimum
size of harddisk for database server is 4 GB.

Table 3.13 represents the hardware requirements for client machine. This client
will have less capacity than the server because it retrieves the data from the server and
then executes it. Then, it will pass the result to keep in the server. Thus the client is not
necessary to have high power as the server. And Table 3.14 represents software
requirement for server and client machine respectively. In addition, we also need the
other network infrastructures such as printer for printing the report, network card for

connecting to the network and cable for transferring data from one to another.
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Table 3.12.

Hardware requirement for Server Machine.

HARDWARE SPECIFICATION
CPU Intel Celeron 550
Memory 256 MB
Hard Disk 4GB
Network Adapter Fast Internet; 100MB
CD-ROM Drive Phillip 40X or higher
Floppy Disk 1.44 MB
Monitor CTX 147

Table 3.13. Hardware Requirement for Client Machine.
HARDWARE SPECIFICATION
CPU Intel Celeron 433
Memory 64 MB or higher
Hard Disk 2 GB or higher
Network Adapter Fast Internet; 100MB
CD-ROM Drive Phillip 40X (Optional)
Floppy Disk 1.44 MB
Monitor CTX 147
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Table 3.14. The Software requirement for the Client/Server Machine.

SOFTWARE CLIENT SERVER
Operating System Windows 98 Windows NT
Database Server Microsoft Access Microsoft Access

After the final system design, the new network system will be adopted to the
existing computers. Most computers are connected together as a LAN (Local Area
network). A new computer designated as a central server approach offers the
organization enormous benefits in creating a corporate data. Both data and application
software can be accessed or downloaded to local workstations by authorized
appropriate users. IP Sharing built in 8-port Hub can share Internet access to network
computers with only one Internet account. A printer connected to a client will be a
sharing printer. Figure 3.37 represents the network architecture of Medicine Stock

Management System in Ban-Sang Hospital.
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Figure 3.37. Network Architecture of Medicine Stock Management System.
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3.4 Security and Control

Security: The network of Ban-Sang Hospital is connected to Internet. We allow
only client computers to enable browsing Internet. Server computer is only database
server and file server. Windows NT is the selected operating system running on the
Server. It provides the users authentication log on. Only authorized users can access to
network in order to obtain the data and use the network resources such as sharing
printer and access to Internet. Therefore, the users will have their own secret passwords
to log on to the network. In addition, access to Medicine Stock database, not only pass
the network log on, it also passes the database log on too. The database users will have
different permission levels in modifying data.

Control: Medicine Stock data is stored on the server. The data is retrieved from
the server and will be executed on the client computer. It ensures that updates on one
computer are updated on any computer in the network. Therefore, centralized data is
easier to manage and maintain. Normally, every user must log on to the network,
however, if any user needs to access to medicine stock database, they must have another
log on password. The user’s role in managing data will be differentiated by the
password. Database administrator who is the highest user. Database administrator can
assign the role and grant permissions to users. The supervisor only can delete/add/read
permission. The operation users can have only add/read permission. The Hospital

director can read permission only.

3.5 Cost/Benefit Analysis

The hardware and software specifications of existing computers are similar.

Their operating system is Windows 95. We will design the database system that can be
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able to run on Windows 95. We decide to use the Microsoft Access to perform a
database task. The initial costs of total hardware requirements for the new system are
shown in the Table 3.15. Table 3.16 depicts the cost of computerized system for 5 years
operation.

By comparing with the manual cost system and the computerized system, it seems
the computerized system has an initial higher cost, because the computer hardware is
quite expensive plus the system installation cost. However, the enormous benefits of
computerized system, can reduce the cost many years later. It can reduce paper, the
communication cost and improve the efficiency. The payback period will be 3 years.
Figure 3.38 represents an intersection between the cost of manual system and

computerized system.
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Table 3.15. Development Cost Analysis of Proposed system.

Cost Items Description Amount (Bt:fﬂg;;‘) (1;31;;;
1. Development
Cost
1.1 Personal Cost:
System Analyst
(1 month/ea) 1 25,000.00 | 75,000.00
Programmer
(1 month/ea) 1 14,000.00 | 42,000.00
Subtotal 1: 117,000.00
1.2 New Hardware:
Server Computer 1 43,000.00 | 43,000.00
Client Computer 2 20,500.00 | 50,000.00
IP Sharing 1 2,200.00 2,200.00
SDRAM 64 MB 1 2,500.00 2,500.00
Network Card 3 1,200.00 3,600.00
UPS 500 VA 1 2,300.00 2,300.00
Laser Printer 1 16,700.00 | 16,700.00
Subtotal 2: 120,300.00
1.3 New Software:
MS Office 97 1 22,170.00 | 22,170.00
Windows 98 license 1 1,650.00 1,650.00
Windows NT Server 1 18,460.00 | 18,460.00
Subtotal 3: 42,280.00
1.4 Other Cost:
Training 4 5,000.00 { 10,000.00
Installation Charge 2 3,000.00 3,000.00
Subtotal 4: 13,000.00
Total Development Cost 298,580.00

From Table 3.15, the Development cost is 298,580 Baht paid on the first year.

The operation cost has not yet been included because the new system will have the

maintenance cost when it passes the first year of implementation.

75




00'0029CF 00°00¥S1C 00'00Y0€T 00°00¥961 00'00v681 §150)) SuneiadQ [enuuy (210,
00°000LY 00°000S¥ 00 000€€ 00°00092 0000061 7 12109908
00°0002¢ 00°0000C 00°00081 00°00091 00°000%1 Areuonels
00°000ST 00°'0000¢ 00°000S1 00°'00001 00°000S Q0UBUSIUIBIA
sosuadxg 71
00'00T6LE 00 00¥0L1 00'00¥0L1 00'000L1 00 00+0LI '1 1e101qns
. . . . . (yruow/ g 00'00SS) suosiad |
0000099 00°'00099 0000099 00°00099 00'00099 SRR 10§ I30LI0
. . . . : (puow/ g 00°00Lg ) uosiad |
00°00ZE1E 00 00¥+01 00°00t+01 00°00¥¥01 00°00¥+01 AT ——
Aﬁﬂomﬁom ﬁ.ﬁ
S v € z I
SWIANT 150
AVAX 1500

‘widsAs pasodoid Jo s1s0)) SuneiodQ [enuuy peosloid 91°€ 9[qBL

76



00°0079SS 00°00781S 00°00Z<1S 00°00¥S6€ 00°00¥9ST §150D [enuuy pa133[01d [€10],
00°000S¥ 00°0000% 00 000S€ 00°0000€ 00°0000T 'Z Teopqns
00°000S¥ 000000t 00°000S€ 00°0000€ 0000002 Kreuone)g
sasuadxg 7'
00°00Z11S 00'00T8LY 00'0078LY 00 00%S9¢€ 00°00¥9€T T (erolqng
. . . . . (qiwowr/ g 00°00sS) uosiad |
00000861 00°000S91 00000591 00009951 00°000Z€1 |SIOUTLIBY] J0J JOOTO
. . . . : (quow/ ¢ 00°00L8 ) suosad |
00°00ZEIE 00°00Z€1€ 00'00ZE1€ 00°00880T 00°004+01 P ——
‘euosidd 11
S v € 4 I
STt SWw] 180D

TWYSAS SunsIxy Jo 1500 SuneradQ [enuuy pajosford £1°€2lqeL

77



00°08€95ST 00°00C9¢Y 3 00°00¥S€TT 0000795S S
00 0810€T1 00°00¥S1¢ - 00006491 00°00Z81¢S 14
00°08Lv16 00°00+0€C L 00°00019T1 00°00CETS €
00°08¢¥89 0000961 - 00°008.+9 00°00¥S6€ [4
00°086.L8Y 00°00¥681 i 00°00+95C 00°00+95C I
0008586C : 00 08586C 000 - 0
1S0)) pajenuInNody gunelsd() renuuy 150)) Juawdo[aAs(] 1S0)) pareNUWNIOY guneradQ enuuy
(yegq) 1500 wolsAS pasodoid (yeg)so) Suusixg Jesx

'S1S00 W)SAG Jo uosuredwos Y], "81°€ dqel,

78



Accumulated Cost (Baht)

2400000
00 —&— Accumulated Existing
2000000 System
Breakeven Point
1600000 —— Accumulated Proposed
1200000 System
800000 Note: Year 1 is the starting
] point.
400000 1 year 1 month, operation
0

Years

Figure 3.38. Cost Comparison between Existing and Proposed System.

Accumulated Column of proposed system in Table 3.18, are the summation of
each annual operating cost plus projected development costs and then accumulate them
till the end of 5 years. Because we need to compare the cost in terms of annual value,
the development cost has to be projected into uniform annual cost for 5 years.

We take the data from both accumulated cost columns of manual and
computerized system to plot the graph as figure 3.38. This figure depicts the breakeven
point for the cost of manual and new computerized system at 1.09 years, approximately.
It determines that the new system provides the benefits after 1.1 years up while the

manual system makes a loss at the same time.

79



lyeg (s)gausg + 5150D)

0T'1€L69¢E 0C°9TsY0E 08°€LETI 00'v¥L68- 00'858S¥C- | 00°08S86C- PaISIpe-OWIIayI T SANEIWIWO))
0C'99S1TL 0C'9¢80t9 08 €Covey 00'1¥91¢C 00°L9TLS 000 1geuag 1snfpy-owl(], sAneIWWO)
00°0££08 0t 'C1890C 0y 'C8¢TIT 00vLEVIT 00°L9TLS 000 sjjeuag pasnlpy-ouwi],
1290 £89°0 16L°0 9780 606'0 00’1 201 101984 JUNOJSI]
. . W9ISAS MU

00°0000¢1 00°00820¢ 00°00878C 00°000661 00°000£9 00°0 Sunerado WOl PIALISP SHJOUdE
00°SE8PIE 00°01€667 00°05968¢ 00°S8EVLT 00°6C199¢ 00°08S19C 1509 1snfpy-owl ] 2AIRINWWIOD
00°6TSST 00°099¢1 00°S9CT11 00°09¢8 00°S¥SY 00'08S19¢ 1500 passnipy-oun],
1290 £89°0 1640 9780 606 0 001 9,01 1019%] JUNOJSICT
00°000SC 0000007 00°000§ T 00°00001 00°0008 1500 UreUIBIA]
00'08519C (iyeg) 1500 Juowdoraasg

G I8 X 183 & € Iea ) JIeax [ Tea i LT uondidsag Mo yse)

walsAs pasodoid 107 sisA[euy NoeqhAed ‘6] '€ 9qe.L

80



Payback Analysis
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Figure 3.39. Payback Analysis.

From the column Commutative Lifetime-Adjusted of table 3.19, we plot a graph
in figure 3.39. This figure depicts the new system that will recover the investment at 2.5
years at 10% interest.

We can see that the Break even point value; 2.09 years, is almost the value of
Payback Period; 2.5 years. Therefore, the new system can recover the investment in the
next 2 years and its cost tends to decease while the manual system cost tends to

increase, even if its has smaller cost at the beginning.
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IV. PROJECT IMPLEMENTATION PLAN

4.1 Overview

The purpose of project implementation is to smoothly construct and deliver the
Medicine Stock Management System into the existing manual system. The plan helps to
manage the tasks for example how much time will be required or what task must be
completed before the other tasks are started. Testing program also helps to ensure that
the development program can correctly perform their function corresponding to our
design. They can be possibly changed to meet the users’ requirements. In addition,
preparing the users’ readiness is necessary. Users, who operate this system, must know
how to use this program and initially maintain it, so that, the Medicine Stock
Management System will truly improve in efficiency and really eliminate the problems
of Medicine stock.

4.2 Coding

Microsoft Access is the selected application program. Since the pharmacist staft
is around 2-3 persons plus the Director and other related persons in total they do not
exceed 10 persons. Thus, Microsoft Access can comfortably serve that operation.

Time to coding program will take 2 weeks but does not exceed 3 week. Some
modules will be done parallel with the testing period.

4.3 Testing Plan

To test the program helps to ensure that all modules can correctly perform their

function and they are able to validate the data entry. The following processes are the

example of testing. This period will take around 1-2 weeks parallel with coding period.
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Table 4.1. The Expected Results of the Correct Performing Processes.
Process Name Input Data Expected Result Remark
: Balance stock =
!
Safety Stock Checking 300 tablets Alert! 450 tablets
Calculate Medicine Fee 24 Tablets 96 Baht 4 Baht/Tablet
Medicine Information M100 Acetamin M100=Acetamin
VAT calculation 3000 Baht 210 Baht VAT =7%
Dispense 50 Balance stock =

Balance Stock Tablets 450 Tablets Stock 500 Tablets
Supplier Code S100 Boehringer S100 Boehringer

Table 4.2. The Expected Results of Validation of Correct Performing Processes.

Process Name Input Data Validate Results Remark

Date Entry Ms. Janphan Not accept data dd/mm/yyyy
Data Entry 16/5/2000 16/5/2000 dd/mm/yyyy

.. Mxxx
Medicine Code S100 Not accept data Not allow duplicate

.. Mxxx
Medicine Code M104 M100 Not allow duplicate
Medlcmg Fee 40 Watning Méssage Numeric Number
Calculation
Med1c1nc_=, Fee 40 40 Numeric Number
Calculation

4.4 Hardware Installation

Refer to the network architecture of new system, there are new equipment that

will be integrated into the existing network. LAN Wiring is the first thing to be done.

We can install Network Card, Server Machine and clients, while LAN is wiring. HUB

will be setup after LAN wiring is finished. IP sharing and modem will be installed and




configuration to be compatible with the server. The Figure 4.1 represents the time
schedule for hardware installation.
4.5 Software Installation

Windows NT is the selected operating system. It is firstly installed on server.
Then database will be constructed and application is the next. The Figure 4.1 represents
the time schedule for software installation.
4.6 Conversion and Training

To convert system from the manual operation to computerize operation, it starts
with entering all information such as Medicine Name, Characteristic, Dose, Pharmacist
Name, Surname, Suppliers Name, address and Stock Amount. Code and Safety Stock
has to be defined and set. In addition, the previous data, which were collected manually,
must be entered to the new system completely. Thus, the new system can gather the old
data and the new data.

Training is also essential. Users have to learn how to operate it properly. Users
have to learn what these functions are and how they work. Users can be able to generate

the report.
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V. CONCLUSIONS AND RECOMMENDATIONS

5.1 Conclusions

The study of system development project of Medicine Stock Management System
for Community Hospital reveals a need for managing medicine stock to utilize a
computer system. A system, which automates the dispensation and updates the stock
processes, offers users a great deal of benefit, compared to the manual system. A clear
tangible that a hospital organization receives from using computer system is reducing
the time consumed to update the stock and increase the accuracy of medicine fee
calculation. The computerized system also provides a lot of intangible benefits, in term
of data security, efficiency and control, to the organization. Moreover, tasks, which are
tedious, complex and repetitive, can be eliminated.

The advantages of this project are:

(1) Improve efficiency to manage the medicine availability in stock.

(2) Reduce time consumed to update stock and generate report

(3) Improve the accuracy in medicine fee calculation.

(4) Paperless system

Table 5.1. The Degree of Achievement of the Proposed System.

Process Existing System Proposed System
Checking Availability Process 5 mins 2 mins.
Medicine Fee Calculation Process 5 mins 1 min.
Update Stock Process 15 mins. 3 mins.
Monthly Report Process 2 hr. 5 mins.
Total 2 hrs. 30 mins. 11 mins.
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Table 5.1 presents the time efficiency on each process of the existing system
versus the proposed system. It shows that each process performed by the proposed
system executes time less than the existing system. So, it can be concluded that the

proposed system is more efficient and effective that the existing system.

5.2 Recommendations

The system presented in this project was designed for a Community Hospital in
general. Some modifications may be required in order that the system is fit user
requirements of a specific organization. Well-known and popular tools are used to
develop the system. This ensures that the system tools won’t be obsolesced in the near
future, and can be upgraded to newer versions. The operating system and network
operation system are also easy to use and maintain. The hardware suggested, computer
and network equipment, are the high-end of its range. This is because the hardware
technology changes very fast and the system will be able to cope with future expansion

Although, the system was designed to assist users in almost all the functions and
processes, more enhancements can be added to the system to provide even greater
benefits to users. The following features are the recommendations of enhancements that
should be added to the system.

(1) Interface and link to the patient profile system for automatic printing name

and address.

(2) Interface and link to the account system for automatic calculation of other

fees such as doctor fee and medical equipment fee.

(3) Graphic displays of medicine tablet, bottle or brand for convenience to

remember.

(4) A patients’ remedy history module for reference in dispensation.
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APPENDIX A

INPUT AND OUTPUT SCREEN DESIGN



W Securnty Authorization

BAN SANG HOSPITAL
- Medicine Stock Management System

— Phamacist ID Information

User Name: [ j :

Password: l

Figure A.1. Security Authorization Screen.

& Safty Stock

Figure A.2. Safety Stock Input Screen.
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Figure A.8. Dispensation Input Screen.
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Figure A.9. Order Medicine Form.

95



St. Gabriel's Librasy

APPENDIX B

REPORT DESIGN
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APPENDIX D

PROCESS SPECIFICATION



Table D.1. Process Specification of Setup Safety Stock Process.

Process Name Setup Safety Stock
Data In Medicine Quantity Limit
Data Out Alert Message
Process 1. Get the value of medicine quantity.
2. Record that value in the Medicine store.
3. Check the balance quantity before dispensation.
4. Repeat step 3 until the balance quantity is less or equal
to safety stock limit.
5. Alert message
Attachment ¢ Category
¢ Medicine Store D3

Table D.2. Process Specification of Stockless Alert Process.

Process Name Stockless Alert
Data In Balance medicine quantity from the stock
Data Out Alert Message
Process 1 Before dispensation, check the balance medicine
quantity in the stock.
2 Repeat step 1 until the balance quantity is less or equal
to safety stock limit.
3 Alert message.
4 Ignore, and confirm to dispensation. The dispense
amount will be cut from the stock
5 Repeat step 1- 4 until the balance quantity is run out
off the stock.
6  Alert message.
Attachment + Stock
* Medicine Store D3

Table D.3. Process Specification of Generate Report Process.

Process Name Generate Report

Data In Dispense transaction, Order and Delivery transaction

Data Out Stock report

Process 1. Analyze the queries to capture the relevant data.
2. Print those data in the fix format

Attachment + Stock

¢  Medicine Store D3
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Table D.4. Process Specification of Check Medicine Reminder Process.

Process Name Check Medicine Reminder
Data In Dispense Medicine transaction.
Data Out Balance quantity,
Process 1. Before dispensation, check the balance medicine
quantity in the stock.
2. Repeat step 1 until the balance quantity 1s less or equal
to safety stock limit.
3. Alert message.
4. Ignore, and confirm to dispensation. The dispense
amount will be cut from the stock
5. Repeat step 1- 4 until the balance quantity is run out
off the stock.
6. Alert message.
7. Ignore, and confirm to dispensation. The dispense
amount will be stored in Extra field
8. Clear the amount in Extra field
Attachment ¢ Dispensation
¢ Dispensation transaction
¢ Dispensation Store D1

Table D.5. Process Specification of Calculate Medicine fee Process.

Process Name Calculate Medicine Fee

Data In Dispense transaction, Stock.

Data Out Dispensation transaction

Process 1. Entry the Medicine code and dispensed quantity.
2. Multiple the unit price with dispensed quantity
3. Summarize all medicine list.
4. Calculate VAT and Grand total

Attachment ¢ Dispensation
¢ Dispensation transaction
+ Stock
*

Dispensation Store D1
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Table D.6. Process Specification of Issue Purchase Order Process.

Process Name Issue Purchase Order
Data In Medicine orders list.
Data Out Order transaction
Process 1. Record the Order Number
2. Entry the Supplier code
3. Entry the Medicine code and order quantity.
4. Print the medicine orders list
Attachment ¢ Order
¢ Order transaction
¢ Delivery Store D6

Table D.7. Process Specification of Delivery Medicine Process.

Process Name Delivery Medicine
Data In Delivery Transaction.
Data Out Medicine quantity update.
Process 1. Record the Delivery Number regarding with Order
Number
2. Record the Delivered quantity of each ordered
Medicine.
3. Update the stock
Attachment ¢ Delivery
¢ Delivery transaction
¢ Delivery Store D6

Table D.8. Process Specification of Average Medicine Cost Process.

Process Name Average Medicine Cost
Data In Delivery Medicine Price
Data Out Average Medicine Cost.
Process 1. Record the latest Delivered Price and Medicine
Quantity
2. Multiple the previous quantity with its cost and
multiple the latest quantity with its cost.
3. Plus both multiple result and then divide it by the sum
of both quantities.
4. Record new cost.
Attachment Medicine store D3
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Table D.9. Process Specification of Stock Update Process.

Process Name Stock Update
Data In Dispense transaction, Delivery transaction
Data Out Balance stock
Process 1. Subtract the dispensed amount from the current
amount.
2. Before dispensation, check the balance medicine
quantity in the stock.
3. Repeat step 3 until the balance quantity is less or equal
to safety stock limit.
4. Add the delivered amount to the current amount.
Attachment Dispense transaction, Delivery transaction

Medicine store D3

Table D.10. Process Specification of Store Medicine Information Process.

Process Name Store Medicine Information
Data In Medicine Information
Data Out Medicine Record
Process 1. Get necessary medicine generic name, trade name,
quantity, cost, price and assign new medicine code.
2. Record medicine data into Medicine database.
Attachment +  Medicine store D3

Table D.11. Process Specification of Store Supplier Information Process.

Process Name Store Supplier Information
Data In Supplier Information
Data Out Supplier Record
Process 1. Get necessary supplier name, address, telephone, fax
and assign new medicine code.
2. Record supplier data into Supplier database.
Attachment ¢  Supplier store D8
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Table D.12. Process Specification of Store Dose Instruction Process.

Process Name Store Dose Instruction

Data In Dose Instruction Information

Data Out Dose instruction Record

Process 1. Get necessary Medicine name, Patient Type, strength,
amount of taken, when to take and how to take.

2. Record dose instruction data into Dose Instruction

database.

Attachment Dose Instruction store D7
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APPENDIX E

DATA DICIONARY



Table E.1.

Data Dictionary of Medicine Stock Management Database.

Field Name Meaning
Med Code Medicine unique code for a primary key
Generic Name Generic name of Medicine
Trade Name Trade name of medicine
Expired Date The expired date of medicine
Strength The strength of medicine will cure the disease
Type Tablets, Capsules, Bottles
Unit Milligrams, Pounds, Oz.
Description The characteristic of medicine
Group No. Type of group, which is the minimum quantity availability
of medicine
Balance Quantity | The totally amount of reminded medicine in the stock
Stock In-date The date of received medicine in the stock

Average cost

The average cost between new coming medicine and the
previous medicine

Lasted Cost The updated cost of medicine after average it

Remark The note of something that related to medicine

Disp No The running number of Dispensed form

Phar Code The unique code of Pharmacist

Date Date

Amount The multiplied result between unit price and quantity

VAT Value added tax

Patient Name The name of patient

Dispense Quantity | The number of dispensing medicine

Allocate Quantity | The number of physical dispensing medicine

Extra Quantity The number of dispensing medicines that beyond the stock

Price/Unit The medicine price per unit

Dose Code Unique code of medicine dosage instruction

Time The frequency of taken medicine such as every hour, 4
hours

Indication Before meal or After meal

Meal Breakfast, lunch, dinner, night

Name Name of pharmacist

Surname Sure name of pharmacist
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Table E.1. Data Dictionary of Medicine Stock Management Database (Continue).
Field Name Meaning
Description Additional information regarding with pharmacist
Delivery No. The running number of Delivery form
Receive Quantity | The amount of received medicine
Received Cost The cost of delivered medicine
Expired Date The expired date of medicine
Supp Code The supplier unique code
Company The company name of supplier
Address Address of supplier company
District District of supplier company’s address
Province Province of supplier company’s address
Zip Code Zip code of supplier company’s address
Telephone Telephone number of supplier company
Fax Fax number of supplier company
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