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Breast cancer is still one of the biggest causes of death in Indonesia. But on
the other hand the lack of attention from the public to this breast cancer and
the lack of knowledge about the early symptoms of breast cancer causes the
general public to be susceptible to the disease. Lack of experts to handle cancer
in health centers, especially health centers located far from the city. This of
course has an impact on the delay in handling patients with breast cancer. To
overcome this problem, appropriate action is needed to diagnose breast cancer.
An expert system using the Forward Chaining method for diagnosing breast
cancer is the best solution for recognizing the symptoms of breast cancer as
early as possible, knowing the causes of the disease and how to control it. In
making this system, it takes experts who are experts in the field of breast cancer
to get accurate data about breast cancer information. This expert system for
diagnosing breast cancer is designed using a web-based PHP programming

language. The design of the knowledge base in this system is made
dynamically to make it easier to manage data such as adding, changing and
deleting data.

This is an open access article under the CC BY-SA license.

@ 00

Corresponding Author:

Ayu Patmawati
Informatics Engineering Study Program, STMIK Pelita Nusantara, Medan, Indonesia,
JI. Iskandar Muda No.1, Merdeka, Kec. Medan Baru, Kota Medan, Sumatera Utara 20154.

Email: realfatma039@gmail.com

1. INTRODUCTION

In this digital era, speed and accuracy in obtaining information is very important. Technology
has an important role which is certainly related to information technology. To obtain and produce
information, computers and technology are the most appropriate tools, one of which is to obtain
information about breast cancer.

Breast cancer is a type of malignant tumor that develops in breast cells. This cancer can grow
if there is an abnormal growth of cells in the breast.

In general, in diagnosing diseases, doctors still use conventional media where doctors write
down patient symptom data and recap and determine the patient's breast cancer. As is the case at
Sultan Sulaiman Hospital, patients who want to consult for breast cancer must come to the hospital
to register and wait in line before being examined by a cancer specialist. Therefore we need a system
that can diagnose breast cancer, the system is an expert system.

Expert system is one of the knowledge about artificial intelligence. This expert system serves
to solve a specific problem. In this case health problems such as skin diseases. To build an expert
system there are several methods including Forward Chaining, Bayes, and others. However, in the
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application of the cancer diagnosis system using the Forward Cahining method. This method is very
well used in expert systems because this method is also called bottom-up reasoning because
reasoning from facts at the lower level to conclusions at the top level is based on facts. Bottom-up
reasoning in an expert system can be likened to conventional bottom-up programming. Facts are the
basic unit of a knowledge-based paradigm because they cannot be broken down into the smallest
units that have meaning.

2. RESEARCH METHOD
The research framework contains the steps in conducting a study that will be carried out by
the researcher to solve the problem. The following are the stages in the research framework:

Problem analysis

v

Identification of
problems

Data and Information Collection

Application of the FC Method

System Design and
Development

System Implementation

System Evaluation

Figure 1. Research Framework

3. RESULTS AND DISCUSSION
He results data that have been obtained in conducting interviews with Breast Cancer
Specialists at Sultan Sulaiman General Hospital in the Expert System for Breast Cancer Diagnosis
Using the Forward Chaining Method. The results of his research are as follows:
Table 1. Stages of Breast Cancer Disease

Disease Code Stadium Percentage (%)
P1 Breast Cancer Stage | 0-25
P2 Breast Cancer Stage Il 26-50
P3 Breast Cancer Stage IlI 51-75
P4 Breast Cancer Stage 1V 76-100
Table 2. List of Symptoms of Breast Cancer
Disease Code Name Of Symptoms
Go1 Breast has lumps
G02 Breasts feel hot and sore
G03 A lump in the breast like a boil

that bursts
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G04 A lump in the breast that is filled
with fluid

G05 On the nipples discharge a
yellowish white liquid similar to
pus

G06 Itchy breasts

GOo7 Body feels chills/high fever and
chills

G08 The body sweats a lot

G09 Decreased endurance

G10 Decreased consciousness

G11 Breasts look inflamed (red and
warm) with depressions

G12 Thickened breast edges

G13 The skin in the breast area

becomes red or pink with a texture
and thickness like orange peel

Gl14 Bruises on the breasts are
continuous

G15 There is swelling in the breast

G16 Nipple pulled in

G17 Nipples leak fluid continuously

G18 The skin on the breasts becomes
cracked

G19 The outer skin of the breast is
reddened

G20 Breast ulcers or ulcers (sores)

G21 Boundary ulcers (wounds) are
very clearly visible on one breast

G22 Breasts feel like they are being
stabbed and burned in one nipple

G23 Nipples are deformed, there are
breasts, there are no lumps

G24 Nipple discharge mixed with
blood and pus

G25 One breast thickened about 3 to 4
cm

G26 New areas of the breast that look
full or swollen

G27 Breast skin texture or condition
such as wrinkled or thickened

G28 There is no primary tumor in the
breast

G29 No metastases to regional lymph
nodes in the armpit/axilla

G30 No distant metastases

G31 In the breast there is a tumor
measuring 2 cm or less in
diameter

G32 In the breast there is a tumor
measuring between 2-5 cm in
diameter.

Table 3. Breast Cancer Knowledge Base

RULE BASE
Consequent Antecedant
GO01 and G02 and G03 and G04 and G05 and G06 and

P1 G07 and G08
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GO01 and G02 and G03 and G04 and G05 and G06 and
P2 GO07 and G08 and G09 and G10 and G11 and G12 and

G13 and G14 and G15 and G16

GO01 and G02 and G03 and G04 and G05 and G06 and

GO07 and G08 and G09 and G10 and G11 and G12 and

P3 G13 and G14 and G15 and G16 and G17 and G18 and
G19 and G20 and G21 and G22 and G23 and G24
G01 and G02 and G03 and G04 and G05 and G06 and
G07 and G08 and G09 and G10 and G11 and G12 and
P4 G13 and G14 and G15 and G16 and G17 and G18 and

G19 and G20 and G21 and G22 and G23 and G24 and
G25 and G26 and G27 and G28 and G29 and G30 and
G31 and G32

A patient selects the following symptoms:
GO1 (Breast has lumps)
G02 (Breast feels hot and painful, pain)
GO03 (Lump on the breast like a boil that bursts)
GO04 (Lump in breast filled with fluid)
GO05 (White yellowish discharge similar to pus on the nipple)
GO06 (Itchy breasts)
GO7 (Body feels chills/high fever and chills)
GO08 (The body sweats a lot)

Se@+o o0 o

Settlement with Forward Chaining:

IF Patient Has Symptoms GO01 (Breast has a lump) AND G02 (Breast feels hot and painful, painful)
AND GO03 (Lump in the breast like a boil that bursts) AND G04 (Lump in the breast filled with fluid)
AND GO05 (Lump in the nipple discharges fluid) yellowish white color similar to pus) AND G06
(breasts feel itchy) AND GO7 (body feels feverish/high fever and chills) AND GO08 (body sweats a
lot) THEN Patients Indicated for Stage | Breast Cancer.

4. CONCLUSION

Application of the Forward Chaining method to the Disease Diagnosis Expert System Breast
Cancer is successfully applied with the steps of the method Forward Chaining from the initial stage
to the final stage so that you get yield 25% Stage | Breast Cancer. Design and manufacture of Cancer
Diagnosis Expert System Breast using the php and myqgl programming languages as its database.
With the system built, it can be implemented on Sultan Sulaiman Hospital to make it easier for the
hospital in diagnosing breast cancer.
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