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Management Information System of the Billing Subsystem:
A Prototype Design

Farida Setianingsinh?, Adhistya Erna Permanasari?, Warsun Najib®

Abstract— Prof. Soeparwi Veterinary Hospital is one of
veterinary medical service providers in Yogyakarta ad Central
Java areas in which the transaction and the documentation
managing process is still done manually. Therefore, Prof.
Soeparwi VH needs a management information system that
facilitate them in managing process and documentation of
transactions, one of which is through billing or billing subsystem.
This subsystem was designed using UML and was developed in a
form of web-based prototype using PHP and HTML languages as
well as CSS with Codelgniter framework and MySQL for
database. The development of this billing subsystem applied a
Rapid Application Development (RAD) model process that
focused on the working model and obtained feedback from users
to improve the system. Results of this system's development were
evaluated with a system feasibility test and functionality test. A
system feasibility test was administered by distributing Likert
scale questionnaire and analysed them based on a summated
rating scale method which showed a result of 85.4%. That result
indicates that users strongly agree that the system has met their
needs. The system functionality was tested using a black box
method and the result was that the system properly functioned.
This billing subsystem could process transaction bills
automatically included in the calculation. This system produced
bills and reports that could be printed and exported. In addition,
data was stored in a database so that it supported paperless
documentation.

Keywords — Billing, Transactions, Documentation, Prototypes,
Management Information Systems.

I. INTRODUCTION

Prof. Soeparwi Veterinary Hospital (VH) is one of two
veterinary hospitals in Yogyakarta and Central Java areas. This
VH is one of veterinary medical service providers [1]. The
overall service courses of Prof. Soeparwi VH applied in
patients handling today is relatively complex [2]. Service
courses in VH includes registration, medical records,
pharmacies, billing, and cashiers. Most of either transactions
or activities in VH are still recorded manually. Transaction
documentation is administered manually using Microsoft Excel
which later must be inputted manually.

From that problem, the VH requires an information system
regulating financial transactions of services through a billing
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system. This billing system was developed to provide
convenience in digitalizing bills from patients to VH according
to services provided to the animals. This billing system was
expected to be able to facilitate VH in processing and
documenting transactions to make decisions.

Il. MANAGEMENT INFORMATION SYSTEM IN VETERINARY
HOSPITAL

An information system can be said as a link between
components that take, process, store and distribute information
to assist in decision making, coordination, control and
management facilitated with information technology [3].
Development of information systems that support users that are
needed specifically from the technical side can use the Unified
Modelling Language (UML) [4]. In the last few years the
constructed information systems have been integrated with the
internet and business transaction processes. Many health clinics
and hospitals are trying to have digital information systems to
keep patient health records, billing, and health insurance claims
processes [5]. Information systems applied in business process
in the health sectors, i.e. hospitals or health services, are carried
out by applying information technology to improve
effectiveness of billing interfaces in bookkeeping and to
improve financial statements from the transaction results. This
is done because paper-based billing operations are more prone
to errors when entering data and additional time is needed to
manage billing regarding payments or reimbursements.
Application of information technology in billing operations
helps health personnel in verifying patients’ data from progress
records and helps improving access to information and reduce
errors when entering database [6].

Service providers in health sectors have realized the
importance of digitalizing patients health records through
various information systems, generally in a form of a
management information system [5], [7], because entering
billing data into documentation can save clinic staffs' time in
determining patients' total cost and allow improvement of
bookkeeping and billing system [8].

A. Veterinary Hospital

VH is one of veterinary medical service providers for
therapeutic  transaction practice category. Therapeutic
transaction is a veterinary medical service involving
veterinarians, clients and patient in return for services and
facilities used. Other actions carried out by veterinary medical
personnel include prognosis, diagnosis, examination and
testing, referral, disease data and activities delivery to the
authorities, following up on Government decree related to
disease and veterinary health, as well as conducting client
education on health paradigms and animal welfare [1].
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Fig. 1 Conceptual model of business processes.

B. Management Information System

An information system developed in an agency or
organization and build as needed, either a system to process
transactions, Management Information System (MIS) or
decision support systems [9]. MIS is a system that processes
data into outputs used by management to analyse problems, in
decisions making, and the next steps [10], [11].

C. Billing System

This system is related to software and hardware that receive
requests and special information services based on information
from used. It creates management report and prints payments
for user formed from interfaces, computers, software program,
and information databases [12]. Its functions include creating
usage records, handling processes, calculating total costs,
payment processes, and management reporting [12], [13].

D. Database

Database is a collection of interrelated and organized
information. All data are described and collected with other
data. For unrelated data, a separate database is provided [14].

E. Unified Modelling Language (UML)

UML is an image notation used as a visual language to
explain, describe, construct, and document the components
needed in a software system and business model [15], [16].

I1l. METHODS
This paper was developed with reference to a conceptual
model of business process in Fig.1 by implementing Rapid
Application Development (RAD) model process in Fig. 2. RAD
was used because it was a system development method focused
on the work model and obtained feedback from users to
improve the model.

A. Requirement Planning

To get the things needed, literature studies and interviews
with Prof. Soeparwi VH was carried out to find out
comprehensive needs. According to the Prof. Soeparwi VH, the
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required system could help them in financial calculations such
as payments as well as transaction documentation.

Requirements
Planning

i
. \
Construction © %

Cutover

F User Design
-

Fig. 2 Steps of RAD model process [14].

B. User Design

User as a stakeholder was involved in creating this system
design in discussing the design of information system. This
information collection section is often referred to as a joint
application development [14].

1) System Design: The System design was carried out using
UML diagrams based on conceptual model of billing subsystem
business processes. System design with use case diagram is
shown in Fig. 3.

This use case diagram displays system interaction with actor
to describe static aspects of the system. Actors are internal or
external factors that produce interactions. In this system, the
actors were admin and staff. Then an action scenario was
developed from the use case to become an activity diagram and
sequence.

2) Menu Design: The billing subsystem menu was divided
into five, namely Home, Master Data, Cost Data, Transactions,
and Reports.

3) Interface Design: The interface design was carried out
with a wireframe model. The example design interface with
wireframe for the Home page is shown in Fig. 4.

From wireframe in Fig. 4 interfaces structures for other
menus are more or less the same

4) Database Design: In this section, a table was designed to
be used for system development with Entity-Relationship
diagrams as in Fig. 5.

C. Construction

The HTML, CSS, and PHP were used in this web-based
system development. MySQL was used in the database
development. This system programming was carried out using
Codelgniter framework with interface from Bootstrap
framework.

D. Cutover

System was tested by users and it was evaluated according
to user's feedback to improve the system. Reiteration of this
step was carried out by analysing the design and building the
system repeatedly until the system was in accordance with the
user needs.
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Fig. 4 Interface design of Home page.

In this stage, a test was carried out with a system feasibility
test scenario and system functionality test. A black box test was
carried out by testing the input as well as output data to find out
problems in the system's functions or features. Meanwhile, a
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of billing subsystem.

system feasibility test was carried out by distributing
questionnaires to users containing statements and assessed with
a Likert scale. The results were calculated by rating scale
analysis according to data in Table I.

TABLE |
PERCENTAGE OF RATING SCALE ANALYSIS ASSESSMENT

Assessment Percentage | Scale Description
0% - 19.99% 1 Strongly Disagree
20% - 39.99% 2 Disagree
40% - 59.99% 3 Fairly agree/Neutral
60% - 79.99% 4 Agree
80% - 100% 5 Strongly disagree

IV. RESULTS AND DISCUSSIONS

A. Development Results

This billing subsystem development was still in a prototype
stage used for processing data and transactions, then issued
them in a form of documentation such as bills and reports that

ISSN 2550 — 0554 (Online)



52

| data_pasien
id INT(11)
no_rm YARCHAR(50)

] tbl_data_faktur ¥
S no_rm WARCHAR(30)

nama_pemilik Y ARCHAR (50} no_registrasi VARCHAR{20)

nama_hewan VARCHAR(50)

jenis_hewan VARCHAR{S0)

signaemen_kelamin VARCHAR{50)
v

#jenis_layanan TEXT

# tanggal_masuk DATE

* tanggal_keluar DATE

S rawat TINYINT (1)

5t _tindakan DECIMAL (11,2)
ti_obat DECIMAL {11,2)

g = diskon FLOAT

| data_penanggung ¥
no_rm VARCHAR(30)

[PRIMARY

ppn ALOAT
2 diskon_obat FLOAT
“ ppn_obat FLOAT
total DECIMAL(11,2)
> total_spotek DECIMAL(11,2)
# tanggal_|unas DATE
# status TINYINT (1)

»nama_pemilik TEXT

» alamat TEXT
2 tep VARCHAR(15)

PRIMARY

PRIMARY

m daftar_tindakan ¥

] daftar_kategori ¥ id INT(5)
id INT{5) kategori TEXT
 kategori TEXT »tindakan TEXT
> v
‘ PRIMARY ‘
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] thl_faktur_apt v
id INT(11)

 no_resep V ARCHAR(20)
@ no_registrasi VARCHAR(20)
# nama TEXT

2 kemasan VARCHAR{20)
T #jumlah INT{5)
________ # harga DECIMAL{11,2)
» subtotal DECIMAL(11,2)

» status TINYINT (1)

‘PRIMARY

] tbl_faktur_order ¥
| id INT(11)

} @ no_registrasi VARCHAR(20)
|

|

»jenig_layanan TEXT

> tindakan TEXT
»nama_kategori TEXT

#jumlah INT{3}

»harga_tdkn DECIMAL(11,2)

7 total_tindakan DECIMAL{11,2)
> status TINYINT (1)

] tbl_harga_tindakan ¥
id INT(3)
nama_kategori TEXT

tindskan TEXT
> keterangan TEXT
> harga_vip DECIMAL{11,2)
> harga_reg DECIMAL{11,2)
>

¥
PRIMARY

no_registrasi_idx

Fig. 5 Database design and its connection.

Daftar Tagihan : Open

Pasien Rawat Jalan

Show| 10 | entries Search:

No 1= | No Registrasi No RM Nama Pemilik Nama Hewan Layanan Status

3 20160403_1 00001/06/K/RSH/2016 Farida Cats Reguler Dalam Tagihan
6 20160415_2 00003/06/D/RSH/2016 Sista Dogs Reguler Dalam Tagihan
10 20150805_1 15647VIITK/IRSH/15 Rudi garfy Reguler Dalam Tagihan
12 20150806_2 15659/ VIIIK/RSH/15 Reynita Maxi Reguler Dalam Tagihan
13 20150806_3 15558/VIVK/RSH/15 Tasrika Blue Reguler Dalam Tagihan
15 20150806_5 15142/VIA/RSH/15 Alfredo Xena Reguler Dalam Tagihan
16 20150807_1 15664/VIIIA/RSH/15 Ibu Sari Osin Reguler Dalam Tagihan
17 20150807_2 10707HI/A/RSHI 3 Jang Kyung Sook Aek Man (Omani) Reguler Dalam Tagihan
18 20150807_3 14131//A/RSH/5 Danang Hudu Reguler Dalam Tagihan

Showing 1 to 9 of 9 entries

Fig. 6 Home page.

could still be used for the next process. Transactions was
carried out according to the patient's registration number
obtained at the beginning of registration. Every new transaction
of a same patient was added into unpaid registration number
bill or in an open status or to new registration number. Results
of this prototype development are shown in Fig. 6 to Fig. 10.

Fig. 6 shows a Home page and Fig. 7 shows a Cost Data page.
The Home page displays patient's data or list of unpaid bills,
while Fig. 7 displays VIP and Regular process of actions or
services performed at VH.
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Fig. 8 is a page on a Transaction menu. This page is in a form
of blank note format that will be filled after the data has been
searched. Fig. 9 and Fig. 10 are pages on report menu, i.e.
Transaction History page and Receipt Report page.

B. Evaluation

Evaluation results of system feasibility test in Table 11 shows
that users strongly agree that system has met the requirements
referenced from the assessment percentage in Table 1. While
the functional test results show that the system is running well.
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Daftar Harga Tindakan
Show 10 ~| entries
Ne Kategori Nama Tindakan
1 Ortopedi Fraktur humerus
2 Ortopedi Fraktur radius / ulna dgn pin
3 Ortopedi Fraktur radius / ulna dgn gips
4 Ortopedi Fraktur femur
5 Ortopedi Fraktur tibia fibula
6 Ortopedi Fraktur tarsal dgn gips
7 Ortopedi Fraktur maxila

Search:

Jenis Tindakan Harga Keterangan Aksi

VIP 600000 00 n
VIP 600000 00 n
VIP 500000.00 n
VIP 600000.00 n
VIP 600000.00 n
VIP 500000.00 n
VIP 600000 00 n

Fig. 7 Cost Data page.

Transaksi Tindakan

Pencarian

Keterangan

Transaksi

Detil

Kategori Tindakan Jenis Layanan Harga (Rp)

Subtotal

Diskon (%)

PPN (%)

Total Tindakan

Rumah Sakit Hewan Prof. Soeparwi
Fakultas Kedokteran Hewan

Universitas Gadjah Mada
Sekip Unit Il, Yogyakarta 56281 Telp: 0274-584707, Faks: 0274-564708
Websits: hitp:/irsh.ugm.sc.id/; Email: shfth@ugm.acid

Jumlah Subtotal (Rp)

Rp

Rp

Fig. 8 Transaction page.

TABLE Il
TABLE OF SYSTEM FEASIBILITY TEST RESULTS

Results User 1 User 2
Total score 106 82
f/(the highest scale*question) | 0.9636364 | 0.7454545
Percentage 96.36% 74.54%
Average 85.45%

C. Strengths and Weaknesses of the System

Billing subsystem provides convenience for staff to process
transactions. Reporting can be done automatically by taking
data from database and this billing subsystem also support
paperless documentation
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However, the billing subsystem is still being developed in a
form of a prototype that is run using localhost, so it cannot be
accessed online both from inside and outside RSH. Receipt
reports can be exported to Microsoft Excel, but only limited to
total calculations and reporting statistics have not been built in
the development of this subsystem.

V. CONCLUSION

From this study, it can be concluded that billing subsystem
prototype developed with Codelgniter framework has
facilitated user in processing transactions digitally and
automatically. In addition, this system also reduced paper used
in documentation because data documentation was done by
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Riwayat Transaksi

No. Rekam Medis 15530/ VIVA/RSH3 T T Gabriel
Nama Hewan ilaiiic Jenis QuEg

No No. Registrasi Jenis Pelayanan Tanggal Masuk Tanggal Keluar Total Tindakan Total Apotek Tanggal Lunas Detil

1 20150803_1 Rawat Jalan Reguler 2015-08-03 2015-08-03 50000.00 21500.00 2015-08-03

Fig. 9 Transaction History page.
Tanggal Awal 2015-07-01
Tanggal Selesai 2015-09-01 | Q Tampikan
Hasil Pencarian
Periode tanggal 2015-07-01 sampai tanggal 2015-09-01
Export 2 =]

Rumah Sakit Hewan Prof. Soeparwi
Fakultas Kedokteran Hewan

Universitas Gadjah Mada
Sekip Unit Il, Yogyakarta 55281 Telp: 0274-564707; Faks: 0274-564708

‘Website: hitp:/frsh.ugm.ac.id/, Email: rehfkh@ugm.ac.id

No No. Registrasi Nama Hewan Tanggal Lunas

1 20150801 _1 Posky 2015-08-01

2 20150803_1 Wolfie 2015-08-03

3 20150806_1 Keny 2015-08-06

4 20150806 4 Mala 2015-08-06
Total (Rp)

Total Apotek Total Dibayarkan

0 104,800.00
21,500 71,500.00
0 195,000.00
0 195,000.00
21,500.00 566,300.00

Fig. 10 Receipt Report page.

storing it to the database and it also supported report making by
retrieving data from database based on period without having
to manually reconcile transactions one by one.
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