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1. INTRODUCTION

Advances in the field of information and communication technology are now very developed
in all corners so that a lot of information is generated from advanced technology so that many are
applied in the fields of technology, industry, economy, military, education, health and other fields,
of these areas, one of them is the field of computerized technology. In the field of health technology
is also needed one of them as information about the diagnosis of kidney failure.

Kidney failure is a pair of organs that are located under the back. The kidneys are an
important part of the body that is responsible for filtering blood and detoxifying toxins from the body.
To consult kidney failure requires an expert, namely a specialist who treats kidney failure. For this
reason, the study was conducted at Grandmed Hospital where data collection through a patient and
specialist doctor, With this, the author is interested in conducting research on kidney failure due to
the increasing number of kidney failure patients in hemodialysis patients at Grandmed Hospital and
for kidney failure diagnosis facilities still using manual input which uses a piece of paper containing
records of symptoms, patient complaints and patient data. With this the author build a system with a
forward chaining method that has characteristics like an expert.
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In the previous research (Sitanggang et al., 2017) examined expert systems implemented
using backward methods whose search process is accompanied by facts and then draws conclusions.
The programming languages are PHP and MySQL databases. The system is done through a
consultation process between the system and the user. The answers are given according to the system.
If the answer is inputted in accordance with the applicable procedure, the system shows the results
of the diagnosis such as information on the diagnosis of the disease. Diagnosing kidney failure with
a system that has been designed is expected to have an impact on disease prevention measures.
According to (Rosmawanti & Kusumawardhani, 2021), this study was built using Bayes' theorem
method, which is an expert system model for diagnosing kidney failure, Its accuracy comes from 20
experts and application verification cases, and its accuracy rate is 65%. Expert system models are
not yet fully applicable, especially in terms of their accuracy. Advice that can be given as a reference
in developing advanced applications is to add other factors and the use of other methods such as
multi-user with the website. The difference in this research is that it was created using web-based
applications with forward chaining methods and provides an accuracy value of 70%, can be used
anywhere and can now work online.

The purpose of this study is to be able to find out kidney failure disease experienced by
patients easily without having to make a diagnosis manually and can build expert system applications
on kidney failure using the Forward Chaining method and produce high accuracy values and produce
a reliable for the disease experienced by patients.

The benefit is to add knowledge and insight that can be when conducting direct research,
expand the knowledge of researchers for further studies on the field of science pursued not only
theoretical but directly to its application, as a reference material that will conduct expert system
research with forward chaining methods and can make it easier to identify / get solutions related to
problems in hemodialysis patients.

2. RESEARCH METHOD
The framework in this study is the steps discussed to solve the problems discussed. The
research framework is as follows:
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Figure 1. Research Framework
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This stage describes the framework or stage of research carried out in the research process.
Research at this stage is to solve the problem being discussed with the aim of gathering information
about the research problem:

1. Problem Analysis
At this stage of problem analysis in Rs.Grandmed, so the author will evaluate the data and will
find a problem that exists in Rs.Grandmed so that researchers will solve the problem and get an
alternative to the problem.
2. Data Collection
The methods used in data collection are:
a. Interview (interview)
Interviews are conducted directly to find a data and facts by asking questions to a kidney
failure specialist, then get the right power. Researchers asked an expert on this study (Dr.
Meilindawaty Sp.PD). The purpose of this method is to get data with a high level of
accuracy from a specialist who explains the extent of the disease studied.
b. Literature studies
Methods by collecting journals, browsing the internet and books that discuss the issues
studied.
c. Observation
At the beginning of the study, researchers will conduct observations and interviews with a
kidney failure patient and a specialist doctor who served at Grandmed Hospital.
3. Data Analysis
Researchers will compile data systematically based on data collection and techniques and
provide a conclusion, so that it is easy to understand.
4. Implementation of Forward Chaining Method
The forward chaining method is a method that allows to draw conclusions (results) from existing
data and facts with the stage of finding existing facts, and then the premise of getting results.
This method is said to be a method with advanced runut. Starting with input varias IF (input
information) and continued to THEN (conclusion) is the process (Silitongah and Budiharto,
2015)

Regarding the realization of this method, there are two ways. First, all the data received is
brought to the expert system. Second, only an important part of the data obtained is entered into the
expert system. When an expert system connects to an automated process and receives all the data in
the database, it is best to use the first method. The second method minimizes the use of time and
money by reducing the amount of data and recovering data as deemed necessary. Forward chaining:
adjustment of facts or statements, starting from the left (IF). Or it could be called, reasoning begins
with facts to verify the truth of a hypothesis.

Observasi A » Aturan R1 » Fakta C Kesimpulan 1
\ Aturan R3
Observasi B » Aturan R2 » Fakta D Kesimpulan 2
'Aturan R2
Fakta E/

Figure 2. Forward Chaining Process
Forward chaining method formula:
P(A) = the number of symptoms and disorders in the decision table x 100
total number of symptoms and disorders in the decision table

5. System Planning
The system design used is the design of use case diagrams, class diagrams, and Activity diagrams
which are to describe activities, as well as database design, PHP and MySQL programming
languages.

6. System Testing
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System testing aims to see the results of whether the results of the system are satisfactory or still

have errors in inputting data from symptoms that have been determined by the Doctor / expert.
7. System Implementation

The system was developed using the PHP programming language which adopts the forward

chaining method. Implementation of the ertujuan to see the comparison of results obtained with

manual analysis using the system.

3. RESULTS AND DISCUSSION
The type of disease that often occurs in kidney failure can be seen from the table that has
been created based on data from the hospital. Grandmed as described in the following table.
Table 1. Types — Types of Kidney Failure

disease code Name of disease
P1 Acute kidney failure
P2 Chronic kidney failure

The type of symptoms that often occur in kidney failure can be seen from a table created based
on data from hospitals. Grandmed.
Table 2. Symptoms — Symptoms of Kidney Failure

symptom code name of symptoms
GO1 reduced or completely in the form of urine.
GO02 reduced taste, especially in the hands or feet
GO03 Changes in mental or mood occur
G04 Hand tremors
GO05 Pain in the back and back
G06 nausea, vomiting and loss of appetite
GO07 Prolonged itchy skin
GO08 weak, pale, swollen/bruised body
G09 shortness of breath and breath smells like amunia/ pesing
G10 weight loss or even increase due to fluid buildup
Gl1 More often want to urinate, especially at night
G12 swelling of the eyes, legs, or hands
Gl13 High blood pressure that is difficult to control
Gl4 Sleep disorders or insomnia
Gl15 cramps and muscle spasms
Gl6 back pain
G17 kidney stone
G18 kidney infection

The table of solutions of kidney failure disease experienced in hemodialysis patients is as follows:

Table 3. Disease Solutions
disease solution
Acute kidney failure Dietary regulation, especially by limiting the use of foods high in salt
and potassium during the kidney repair process, provides drugs that
can balance electrolyte levels in the blood, donates diuretic drugs to
eliminate excess fluid, antimicrobials in case of kidney failure. by
bacterial disease
Chronic kidney failure ~ To prevent it is to live a solid lifestyle by avoiding conditions that can
trigger persistent kidney failure. How to treat kidney failure that is
unrelenting is by giving drugs, dialysis (Hemodialysis) and kidney
transplants.

Example case :

A patient comes to the hospital experiencing several symptoms, namely reduced feeling
in the hands or feet (G02) Mental or mood changes (G03) Stomach and back pain (G05) Prolonged
itchy skin (G07) Weakness, paleness, and swelling/bruising (G08) weight loss or even increase due
to fluid accumulation (G10) swelling of the ankles (G12) High blood pressure that is difficult to
control (G13) Sleep disturbances and insomnia (G14) and low back pain (G16).

Solution:
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1. Explanation of the list of symptoms experienced by the patient
Symptom code  symptoms experienced

G02 reduced taste, especially in the hands or feet

GO03 Changes in mental or mood occur

GO05 Pain in the back and back

GO07 Prolonged itchy skin

GO08 weak, pale, swollen/bruised body

GI10 weight loss or even increase due to fluid buildup

G12 swelling of the eyes, legs, or hands

GI13 High blood pressure that is difficult to control

Gl4 Sleep disorders or insomnia

Gl6 back pain

2. Symptoms experienced by the patient
symptom code P1 P2

G02 v
G03 v
GO05 ol
G07 v
GO08 v
G10 v
G12 v
G13 v
Gl4 v
G16 v

Information :
P1 = Acute renal failure
P2 = Chronic renal failure
3. Calculation of the percentage of symptoms experienced by the patient
P1 = G02, GO3, GO5

= % x 100% = 30 %
P2 = G07.G08, G10, G12, G13, G14, G16
= % x 100% =70 %

4. CONCLUSION

So the results of the symptoms experienced by the patient produce Chronic Kidney Failure
with the result that 70% of the symptoms are met. So the treatment solution that can be done is to do
a healthy lifestyle such as not doing activities that cause chronic kidney failure. The way to treat the
disease is by giving drugs, dialysis (hemodialysis) and kidney transplantation.
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