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Abstract

The development of information systems and technology affects various fields, including
health, namely Puskesmas. The Sawah Besar District Health Center has several work
units, one of which is a stock management unit. The stock management unit in carrying
out its duties has problems including data management that still uses Microsoft Excel.
When using Microsoft Excel, information about stock data not integrated between
different work units, thus hampering the process of accessing documents. The process of
approval and stock prediction is also still done manually using physical documents. PHP
programming language with Bootstrap Framework and MySQL used to develop
applications. While PHP-ML library which implement Naive Bayes algorithm is used for
stock prediction. The features developed in this study can be used by related units to
simplify the stock data collection process, assist in the stock approval process and speed
up the preparation of stock inventory reports. In addition, there is a stock prediction
feature that can help users so to support while making decisions in the procurement of
drug stock at the Sawah Besar District Health Center to determine whether certain drugs
need to be added or not.

Keywords: Inventory Application, Stock Prediction, Bootstrap Framework, PHP-
ML, Naive Bayes

1. INTRODUCTION

The development of information systems and technology has now affected
various fields including the health sector, namely health centers. The use of
information systems that can be applied to health centers, one of which is the
data processing process.Technology utilization can make performance more
optimal [1]. The Sawah Besar District Health Center provides health services to
the community, especially in the Central Jakarta area. The Sawah Besar District
Health Center has several work units, one of which is a stock management unit.
This unit has several duties and responsibilities in the process of managing stock
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data which includes medical devices (alkes), drugs and infrastructure (sarpras).
Among them are doing stock planning, receiving drugs from suppliers, stock
storage, stock inventory management, distribution of drugs and medical devices
and book keeping reports.

The Public Health Center stock management unit in managing stock data is still
carried out using the Microsoft Excel application for the input. When use
Microsoft Excel information abaout stock data cannot be integrated between
work units, thus hampering the process of accessing the document. In addition,
the procurement process and stock reduction at the Sawah Besar District Health
Center requires approval from the Head of the Administrative Section, which in
this process still uses physical documents that are at risk of document damage
and documents are not archived propetly.

The Sawah Besar District Health Center also experienced difficulties in
predicting stock. So far, stock procurement has been carried out using manual
estimates from the previous period. So there is often a stock calculation error
that has an impact on stock availability. Lack of stock will hamper the
distribution process. While the excess stock will eventually expire. So it needs to
be exterminated. The list of drugs destroyed due to expiration can be seen in
Table 1.

Tabel 1.Expired Drug Destruction|2]

Year Medicine name Amount ED date Annihilation Date

2018 CTM 4mg 190000 tablets Nov 2018 13 Dec 2018
Domperidone 10mg 1100 tablets Nov 2018 13 Dec 2018
Cotrimoxazole 2900 tablets Nov 2018 13 Dec 2018

2019 Codeine 10mg 2396 tablets ~ March 2019 4 Apr 2019

2020 Ethionamide 432 tablets June 2020 20 Jul 2020
Pyrazinamide 307 tablets June 2020 20 Jul 2020
child OAT 25 packs June 2020 20 Jul 2020

Reference [3], using data mining technique, namely classification by applying the
Naive Bayes algorithm to find out what drugs are most often used in the Talang
Ubi Hospital, Pal Regency. This study resulted in a calculation accuracy of 85.00%
which can be used as reference material and management evaluation in planning
the next drug supply. Reference [4], using the Naive Bayes method to predict the
items with the highest demand in PT Putradabo Perkasa. The results of the
analysis can be used to prepare for the supply of the best-selling products. The
results of the study have a data accuracy of 78.33%. Reference [5], classify data
using the Naive Bayes method using the PHP-ML library component or PHP-
Machine Learning to detect news Hoaxspeak Indonesian. Based on the test
results, this system produces an accuracy of 82.6% statically and 68.33%
dynamically.
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Inventory comes from the word "inventory" which means a list of goods.
Inventory is a deposit of raw goods and finished goods that are used for the
future within a certain period of time[6]. Meanwhile, the definition of inventory
according to the KBBI is the process of recording or registering company
property used in carrying out work. Inventory is a series of processes for data
collection, recording, reporting, and documentation of stock data that functions
as a tool to support company activities. This data is a record of all tools and
materials provided for company operations[7]. Naive Bayes algorithm is a
classification with probability and statistical methods[8]. This algorithm is able to
predict future opportunities based on past experience[9]. General form of
classification Naive Bayes as follows:

P(X/H) P(H)

P(HIX) = :
i P(X)

Figure 1. Naive Bayes Formula

With:

X = Data with unknown class

H = Hypothesis data X is a certain class label

P(H|X) = Probability of hypothesis H based on condition X (postetiori
probability)

P(H) = Probabilistic hypothesis H (prior probability)

P(X|H) = Probability of X based on conditions in hypothesis H
P(X) = Probabilistic X

Fishbone diagrams or also often called Cause-and-Effect diagrams are a method
of improving quality[10]. This diagram shows an impact of a problem with
various causes.

2. METHODS

SDLC or System Development Life Cycle is a sequence of several gradual
processes in designing or developing a system|[11]. The Waterfall model is one of
the software development models in the SDLC. The Waterfall method works
lineatly or sequentially with stages starting from the stages of analysis, design,
system development, testing and implementation. Figure 2. describe waterfall
method [11].
1) Analysis
In this stage, begins to analyze what only the needs of the system, starting
from the needs functional system and non-requirements functionality of the
system. The results of the analysis are in the form of system advantages and
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disadvantages, system functions, to applicable updates. Fishbone is used for
analyze the system.

2) Design
The design stage is the next stage of analysis stage where in this stage it is
presented design design of applications such as design between advance, and
the design of the database to be applied into the system that will made. The
application design uses UML modeling.

3) System Development
Application development using the PHP programming language with
Bootstrap Framework, MySQL database and for Prediction stock, after the
data prepared, there is script to be run (in GUI button to be hit) which
implement Naive Bayes method by calling PHP-ML library component. The
calculation steps using Naive Bayes are[14]:

e Prepare the data to be used
e  Calculating the frequency of each attribute for each category
e  Counting the possible values of "yes" and "no" taken from the table
probability of occurrence of each attribute value.
e  Calculating the probability value by normalizing the possibilities for each
category
e Determine the classification based on the highest score
Analyus ——1
Desgn —j
System
Development ’_1
Testing —-D
Implementation
Figure 2. Waterfall Method
4) Testing

The test stage is the final stage in the method waterfall where in this testing
stage use blackbox testing[12]. Black box testing is a test carried out to
observe the results and check the functionality of the application|[13]. Here
are types of testing from the Black Box Testing method:

Equivalence Partitioning, this test is carried out on forms that already exist
in the inventory application system.

Boundary Value Analysis, this test is to ensure that the data entered if it
exceeds a predetermined limit cannot be stored propetly in the database.
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e Comparison Testing, comparing the appearance of the interface on
different web browsers.

e Sample Testing, to ensure that the selected results can produce good data
and are in accordance with the input.

e Robustness Testing, the examiner will enter random data to prove that
there is no error if the input is invalid.

e Behavior Testing, this test is done by creating new data repeatedly to
avoid stack data.

e DPerformance Testing, this test evaluates the system's ability to operate
propetly.

e Requirements Testing, requirements specification from system
manufacture to testing.

e Endurance Testing, to determine whether the results of the algorithm
operation on this system are right or wrong,.

e Cause — Effect Relationship Testing, tests that involve input conditions
starting from Input, View, Update, Delete and Search.

5) Implementation
Implementation is the final stage in making Waterfall. At this stage the system
has been created, testing and confirmed to work propetly.

3. RESULTS AND DISCUSSION

Data collection is done by observation, interviews and literature study. The
results obtained are in the form of current business process flows. Figure 3
Desctibe the flow of inventory business process.

l

—— Goods Yes | Goods manager
START oo makes 3 [—>{ _manager submits goods
iest o goods checking stock release

Goods Manager
makes a letter of Poli check the Poli receive Goods manager

—> R -
procurement of goods goods releasing goods
goods

PPTK recelves a list}

of stock
[¢—{ Poli submits return

requirements

]

PPTK check list goods manager Goods manager
replaces stock accepts return requests

5 S| e oo Goods Manager Yes | GoodsManager
u:kDS’;S?Z"‘eér( s [—»lreceives and inspects records and stores in
. g for shippers g0ods ¥ warehouse

Figure 1. Inventory Business Process Flow
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In figure, the inventory business process begins with a request for goods made
by the receiving poly or distribution unit such as a puskesmas from the kelurahan
under the auspices of the Sawah Besar Subdistrict Health Center. This request is
in the form of a form on a piece of paper containing the stock requirements.
Furthermore, the goods manager checks the stock to ensure the requested goods
are available. If the goods are available, the Goods Management section will
submit an approval for the release of goods to the Head of the Administrative
Section (TU). On the other hand, if the requested item is not available, the
Goods Management section will make a stock procurement document.
Furthermore, the documents are checked to then look for the sender or
distributor. The distributor who has been determined then prepares a stock
order and sends it to the Sawah Besar District Health Center. After the sender
sends the goods, then the goods manager will receive the goods and check. If the
goods are in accordance with the order, the goods manager will record the
procurement of goods and store them in the warehouse.

The requirements analysis stage is carried out by analyzing the problem data
obtained in the previous stage so as to produce alternative solutions to the
application needs to be made. This stage is carried out using a fishbone diagram
an can be seen in figure 4.

STOCK PREDICTION DATA INPUT ERROR

_NOT YET INTEGRATED INVALID DOCUMENT

MANUAL
STOCK
INVENTORY

MANAGEME
NT AND

MANUAL APPROVAL MS. EXCEL

APPROVAL

ARCHIVE STORAGE

" MANUAL DATA

RERORIING DOKUMEN HARDCOPY

Figure 2. Fishbone Analysis

Based on the results of the analysis of the problems above, a stock inventory

application will be made with the following features:

1) The web-based system can be accessed by admin users, superiors and
goods managers at the Sawah Besar District Health Center.

2)  There is a dashboard menu that contains information on stock
approaching expiration, information on stock nearing out, information on
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3)
4

5)

0)

stock distribution, transaction information on trecipient policies and sender
transactions.

There is a form menu, procurement sub menu and reduction sub menu.
There is an approval menu, procurement sub menu and reduction sub
menu.

There is a2 master data menu, stock data sub menu, sender data and
recipient master data.

There is a report menu, procurement report sub menu and reduction
repott.

There is a stock prediction menu.

There is a Search feature to facilitate data search.

There is a feature to download reports.

There is a feature to download details of stock master data, sender master
data and recipient master data.

The application design is carried out using UML modeling(Unified Modeling
Language).The following is the design of the UML Use Case Diagram that
describes the interaction of all actors with the system. There are 3 actors, namely
admin, supervisor and goods manager who are interconnected with the system
but have different access. Use Case Diagram can be seen in Figure 5.

Web-Based
v A ication and Predicti Using Naive Bayes
Algorithm (Case Study:
Puskesmas Kecamatan Sawah Besar)

g the Recipient Transaction Das

Viewing the Sender’s Transaction Dash

~ View Dashboard
__Stock Distribution __

View Dashboard Out of stock

> Creating Forms
“~—_Stock Procurement__—
=  Creating Forms Stock Reduc!

_ View and Manage Master Stock Data__>"

~View and Manage Master Sender Data >

View and

Manage Master Recipient Data >

" ViewRepot ./
—___ Stock Reduction __—

Figure 3. Use Case Diagrams
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Furthermore, the relationship between classes is described through the Class
Diagram. Class Diagram can be seen in Figure 6.

class Inventansas: Siok Puskesmas Kecamatsn Sswsh Besar Vi
: s
nomor_transaksi l
users = barang detail_barang
nomor_bast 1.
id_user id_barang id_detailbarang
nomor_urut
usemame nama_barang id_barang
tanggal_permintaan
password pengurangan satuan + | stok
id_pengirim 1
role nomor_transaks| jenis_barang nomor_transaks!
i9_barang
nama nomor_bast
Jumiah = + addBarang() + getBarang()
email nomor_urut
jumiah_diterima « getBarang(
status tanggal_permintaan
jumlan_sisa « deleteBarang()
nip id_penerima
status
id_barang
tanggal_penerimaan +addUser()
3 jumiah
kadaluarsa *+ getUser() Fost 1.1
status —
o 5 + updateUser( master_prediksi
SO0 NnoR0eNY tanggal_pengeluaran
1.1 |+ deieteusery s no
+ getPengadaan() nama_pemohon
id_barang
+ deletePengadaan i paasiohcn o
nama_barang
+ updatePengadaan() notes
d_notes + addPengurangan() tahun
1.1 notes 1..1 | + getPengurangan penerima hasil_pengadaan
- + deletePengurangan() 1d_penerima hasil_pengurangan
pengirim nomor_transaks!
+ up i hasil_prediksi
Id_pengirim + addNotes()
alamat
nama_pengirim + getNotes + addPenenimal
no_telp
alamat + getPenenmal)
no_telp + addPenenmal) + deletePenerimal)
+ getPenenma( + updatePenerima(
~ addPenginim()
* deletePenerima()
+ getPengirim()
+ updatePenerima()
+ deletePenginm()
+ updatePengirim()

Figure 4. Class Diagram

In figure, Class Diagram the Inventory Application of the Sawah Besar District
Health Center consists of a User Class which functions to store user data that
can access the system. The Sender class functions to store sender data from both
suppliers and from related agencies. The Recipient Class contains information on
stock recipients such as poly at the Sawah Besar District Health Center itself and
the village health center. The Goods class is useful for storing information on
goods which include drugs, medical devices (alkes) and infrastructure (sarpra).
Detail_Barang class to provide detailed information about the amount of stock
and expiration information. Procurement Class contains information on
incoming goods procurement. Reduction class serves to store information on the
reduction of goods distributed to recipients. Class Notes contain information on
notes or reject information on procurement or stock reduction. The
Master_Prediction class contains the data used in the stock prediction process.

The application is started to develop based on the design that has been made.
Application development is carried out using the PHP programming language
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and the Bootstrap CSS and MySQL framework. The design will produce a
system in which it is displayed with an attractive user interface.

PUSKESMAS m

2
Stok Kadaluarsa

Stok Kadaluarss A Stok Akan Kadahiarsa

Figure 5. Expired Stock Dashboard View

Excess old stock will eventually expire. So it needs to be exterminated. In figure,
The Expired Stock Dashboard page can be accessed by all users. Users can get
information about stock that has or will expire in the diagram. This feature can
help users to sort items that will or have expired.

Tambch Data Barang

Figure 6. Stock Procurement Form Display

In figure, Procurement can only be accessed by the Goods Manager user. The
Goods Manager accesses the procurement form sub menu, then click the
“Create” button and click the “Add” button to add stock details that will be
requested. The user fills out the form provided and clicks the “Save” button. If
there is a change in stock details, you can "Edit" data and "Delete" for data
delete data. The created form will have the status of "Draft" and will be
continued to supetiot.
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Apakah Ingin Menyetujui Transaksi Ini?

Nomoe Transaksl

IN-Z105062

Figure 7. Stock Procurement Approval Display

In figure, Actors access the approval menu and sub menu procurement. Stock
Procurement Approval page can only accessed by superior users. If the Goods
Manager has entered the transaction, the transaction must first obtain approval
from the superior. The superior user must check the transaction whether the
data that has been inputted is correct or not, the way the user clicks the
"Approve" button to approve the stock procurement or "Reject” to reject the
procurement.

PUSKESMAS e ok ~  MasterDsta e Barang

Laporan Pengadaan

@ Laporan Pengacaan

pep—— Pppe— W

Tanggsl Penerimasn Narma Pengirin
20210548

20210823

3 N-2105052 20210529 PL.Tempo Atopurinol 100mg Tabiat 15
1N-2105053 20210521 P Somucdera MetraFarrss pom— Botol

s 1N-2105054 20210521 PL5yi K ad Tabsat Etl

s 1N-210505201 20210526 PLTempo Atapurinol 103 mg Tt
7 1N-2105056 20210527 PLIGM Conl Bax P 4

Figure 8. Stock Procurement Report View

In figure,On the stock procurement report page, it will display incoming
procurement data such as transaction number, date of receipt, sender name, item
name, unit and quantity. All users can search for information related to stock
procurement transactions by entering the period, namely the start date and end
date. After that, the procurement transaction will be displayed in the application,
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if the user wants to download it in the form of an excel file, they can click the
Export Excel button.

In figure 11., The data obtained for doing stock prediction are data Usage Report
and Drug Request Sheet (LPLPO) at the Sawah Besar District Health Center
between year 2019 and 2020.

PEMGADA 31 PEMGEILLAN 313
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L1 0 s i 0
1 ook ol i

oo
5

Gapratals | gy o L o o) i o 1 K| L I i 0 u
T o
ipeckr ECENAEh i 578,

3
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[} [ 1 H w K-

Elalm

o lo e

Figure 11. Dataset LPLPO
Prediction stock start with data transformation by identify and convert data to
determine the parameters to be used. At this stage, the data is changed to be
simpler and converts the stock value of procurement and reductions that exist in
the LPLPO data into a statement of “1” for stocks that are worth more than 0
and “0” for stocks that are equal to 0. Then the number of transactions will be
calculated for procurement and reduction. If the procurement transaction is
equal to or more than 5 transactions, it is categorized as “Yes”. However, if the
number of procurement transactions is less than 5, then it is categorized as “No”.
Likewise with reduction transactions. So we get a new dataset that has been
converted as show in figure 12.
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Figure 12. Dataset Conversion
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Figure 13. Snippet of source code for implementing naive bayes algorithm using
PHP-ML library component

In figure, The initial step is to import the Naive Bayes classification and then
select the dataset used, then the samples/attributes and labels are separated from
the dataset, then the classification is called or trained using Naive Bayes, then the
results are called using predict data testing that has been inputted and the results
will be displayed on application.

PUSKESMAS o [

Prediksi Stok

Flgure 14. GUI Stock Prediction Calculation Display - Calhng Script Naive
Bayes Algorithm using PHP-ML
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In figure, On the stock prediction calculation page, all users can perform stock
prediction calculations based on the previous period. The user selects the year
and clicks the "prediction menu" button first to find out the prediction results.
Result is showing which items should be add regarding the less of amount. The
Button will calling script containing Naive Bayes Algorithm using PHP-ML in
the stock inventory application of the Sawah Besar District Health Center.

To minimize errors (errors) in the application that has been made, testing is
carried out using the Blackbox Testing method. Detail black box test can be seen
in Table 2.

Tabel 2. Black Box Test

No Interface Test scenario Expected results Test results
Stock Add goods data in the Ttem data has been Succ'essfully added
Procurement procurement form fully added to item data
Form using the "Add" button. :Eccess Y

e procurement
form.

2. Stock Refuse stock Update the status of ~ Successfully added
Procurement procurement by using  the procurement notes
Approval the “Reject” button and form and the

provide information in  information in the

the notes column notes column has
been successfully
added

3. Stock Receive goods that have The item was Successfully added
Procurement been made in the successfully received stock
Transaction procurement form by and the stock in the

clicking the "Received" item and item details
button increased.

4. Stock Prediction  Doing Stock Successfully display Successful
Predictions prediction result prediction

4. CONCLUSION

The web-based inventory system at the Sawah Besar District Health Center
with the features that have been developed in this study can be used by related
units to simplify the stock data collection process, assist in the stock approval
process and speed up the preparation of stock inventory reports. In addition,
there is a stock prediction feature that can help users so that the results can be
obtained used as a supporting reference in making decisions in the procurement
of drug stock at the Sawah Besar District Health Center to determine whether
certain drugs need to be added or not.
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