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 

Abstract: The need for information about determining export 

quality pepper seeds is currently needed, this usually occurs in 

areas far from settlements, one of which is farmers located in 

rural areas far from technological developments, lack of experts 

or experts in the surrounding environment. increasingly triggered 

crop failure rates due to lack of knowledge. by building expert 

systems whose data is obtained from experts so that the system 

built has the ability to provide solutions such as an expert who is 

an expert in their field. This process continues until it reaches a 

goal or there are no rules whose premise matches the known facts. 

Media system maker application uses the language of PHP and 

MySQL as a database. Therefore the author will review how to 

determine quality export pepper seeds, the implementation of an 

expert system determines export quality pepper seeds which are 

expected to provide easy access for users, through the use of 

website-based media. 

 
Index Terms: Expert Systems, Pepper Seeds, Forward 

Chaining, Website 

  

I. INTRODUCTION 

A. Background 

Indonesia is one of the largest producers and exporters of 

pepper (Piper Nigrum L) in the world and around ± 90% of its 

production is intended for exports. However, in the period 

2000-2004 the volume and contribution of Indonesian pepper 
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exports to the world market tended to decrease with a 

successive rate of 9.2% and 15.5% The quality of white 

pepper produced at the farm level tended to be low or even not 

meet the required quality importer country. 

Some of the previous studies that have been carried out 

previously as references for this study are: Research Yetty 

Oktarina [1] explains that agricultural development is one of 

the dynamic processes to improve the agricultural sector in 

order to produce sufficient food to meet people's needs. For 

that we need to use existing resources such as human, capital, 

organization, technology and knowledge to utilize and 

simultaneously preserve natural resources to ensure welfare in 

the survival of farmers and nations. Research by Asrini 

Fazaria, Dedi Budiman Hakim, Sahara [2]. Pepper is one of 

the products of the plantation sub-sector included in the spice 

category. Pepper has a significant role in improving growth 

economy in Indonesia [2]. 

Andi Muhammad Akram Mukhlis's research, Edy 

Hartulistiyoso, Yohanes Aris Purwanto [3]. Pepper is one of 

the commodities that has high economic value. The high value 

of Indonesian pepper exports shows that this sector has the 

prospect of being developed as a foreign exchange earner 

from the non-oil and gas sector. The black pepper and white 

pepper commodity occupies the highest position in the value 

of Indonesian exports for the spice sector followed by nutmeg 

and cardamom, and cinnamon. In 2014, total exports from 

January to November to the commodity of white pepper 

reached 13,082 tons and in 2015 it increased to 18,500 tons. 

To respond to this, the author helps farmers and traders and 

buyers to determine the pepper seed determination index 

based on exports using the website. Because using this 

website is able to facilitate the maximization of pepper seeds 

which are really good quality. 

By using the application system expert determination of 

pepper can describe the problem with research, this system 

can membatun users solve problems based on existing 

criteria. Comprehensive and accurate information needed by 

using a website is the right solution [4-7]. One of the 

information that utilizes expert system applications as a 

solution is the index of determining pepper seeds with export 

quality using a website. The benefit of doing this research is 

that it can make it easier to determine quality export pepper 

seeds and help traders and farmers to improve quality pepper 

seeds The purpose of this study is to design an application 

system for the export of quality pepper seeds for experts using 

the website.  
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And by using a website, it can make it easier to make an 

assessment of the determination of pepper seeds as export 

quality. 

 

B. Problem Formulation 

Based on this background, the problem in this study is. 

1. How to design an expert system application for 

determining pepper seeds with an export value by using 

website. 

2. How is the use of authority in the countryside in 

determining export-quality pepper seeds. 

3. How is the process of assessment in determining 

export-quality pepper seeds carried out using website. 

 

C. Research Benefits and Objectives 

The benefit of doing this research is that it can make it easier 

to determine quality export pepper seeds and help traders and 

farmers to improve quality pepper seeds 

The purpose of this study is to design an expert system 

application for the determination of export-quality pepper 

seeds usingibesite. And using wibesite can make it easier to 

make an assessment of the determination of pepper seeds and 

understand more deeply the application of using theibesite in 

determining the quality export pepper seeds. 

 

 

II  THEORETICAL BASIS 

 

A.  Expert system 

The basic concept of an expert system contains several 

elements, including expertise, expertise, transfer of expertise, 

inference, rules and ability to explain [8-10]. Expertise is one 

of the masters of knowledge in certain fields that are obtained 

both formally and informally [11-15]. An expert is someone 

who has certain knowledge and is able to explain a response 

and has the desire to learn to update knowledge in his field 

[16-20]. The transfer of expertise is to divert expertise from 

an expert and then divert it to someone who is not an expert or 

a lay person in need [21-25]. While inference, is a series of 

processes to produce information from facts that are known or 

assumed [26-30]. The ability to explain, is one of the features 

that must be owned by an expert system after a program is 

available in the computer. Expert system is a system designed 

to be able to mimic the expertise of someone expert in 

answering questions and solving a problem. The expert 

system will provide a fraction of a problem obtained from 

dialogue with users. With the help of an expert system a 

non-expert / expert can answer questions, solve problems and 

make decisions that are usually carried out by an expert. An 

expert system is a computer program designed to model the 

problem solving capabilities of an expert.  
 

B. Forward Chaining 

Forward Chaining is a fact to get a conclusion from that fact. 

This reasoning is based on existing facts (data driven), this 

method is the opposite of the Backward Chaining method, 

where this method is executed by gathering existing facts to 

draw conclusions. In other words, the process starts from the 

facts (facts that exist) through the interface fact process 

(reasoning facts) towards a goal (a goal). This method is also 

called using the IF – THEN rule where the premise (IF) goes 

to the conclusion (THEN) or can be written as follows: 

THEN (conclusion) 

There are two opinions regarding the implementation of this 

method. First, by bringing all the data obtained to the expert 

system. Second, by bringing only the important parts of the 

data obtained to the expert system. The first way is better to 

use if the expert system is connected with an automatic 

process and the recipient of all data from the database. The 

second way saves time and money by reducing data and 

retrieving data that is deemed necessary. For example, as in 

the case of the two methods above, based on this method steps 

are taken: 

R1 : IF A and C, THEN B 

R2 : IF D and C, THEN F 

R3 : IF B and E, THEN F 

R4 : IF B, THEN C 

R5 : IF F, THEN G 

These two types of strategies will lead to a conclusion. 

However, efficiency depends on the condition of the problem 

at hand, if a problem has fewer premises than the conclusion, 

then the strategy will be offered Backward Chaining. 

 

C. PHP 

PHP is a server-side scripting language that integrates with 

HTML to create dynamic web pages [31-35]. The purpose of 

server-side scripting is the syntax and the commands given 

will be fully executed on the server but included in the HTML 

document [36-40]. Making this web is a combination of php 

itself as a programming language and HTML as a web page 

[41-46]. 

 

D. Website 

In terminology, a website is a collection of web pages, which 

are usually summarized in a domain or subdomain, which is 

located on the World Wide Web (WWW) on the Internet 

[47-51]. A web page is a document written in HTML (Hyper 

Text Markup Language) format, which is almost always 

accessible via HTTP, a protocol that conveys information 

from a website server to be displayed to users through a web 

browser [52-55]. All publications from these websites can 

form a very large information network [56-60]. 

 

E. Pepper Characteristics 

1. Petaling 1: (SK Number. 275 / Kpts / KB.230 / 4/1988, 

April 21, 1988) 

Age begins to flower: ± 10 months 

Fruit shape: round, Fruit color: young green, red orange 

cooking 

Start flowering until ripe fruit: ± 9 months, 

Average fruit bunch: ± 60 items, 

Perfect fruit percentage: ± 64.8%, 

Average yield: 4.48 tons / ha (± 2.8 kg / tree) dry white 

pepper, Resilience: A little resistant to jaundice, rather 

sensitive to rot stem base. 

Can be planted in infertile soils, on fertile soils in old age the 

growth will be better. The use of dead climbing poles and 

mulch is more suitable. Figure 1 shows Petaling 1. 
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Fig. 1. Petaling 1 

 

2. Petaling 2 : ( Sk number. 275 / Kpts / KB.230 / 4/1988, 

April 21, 1988) 

Age begins to flower: 11 months 

Fruit shape: big round 

Fruit color: young green fruit, orange red ripe fruit 

Start flowering until ripe fruit: ± 8 months, 

Average fruits: ± 80 items 

Perfect fruit percentage: ± 66.1% 

Average yield: 4.80 tons / ha (± 3.0 kg / tree) of dry white 

pepper 

Disease Resistance: A little resistant to jaundice, rather 

sensitive to stem rot. 

It is recommended to plant in soil that is free from stem rot 

and jaundice and moderate to high fertility. Dead enforcement 

poles are more suitable. Figure 2 shows Petaling 2. 

 

  

Fig. 2. Petaling 2 

 

3. Large Small Leaves: (Sk Number. 465 / Kpts / TP.240 / 

7/1993, July 2, 1993) 

Age begins to flower: 7 months 

Fruit shape: oval 

Fruit color: dark green young fruit, reddish yellow ripe fruit 

Start flowering until ripe fruit: 196 days 

The average fruit: 73.52 items 

Perfect fruit percentage: ± 48.46% 

Average yield: 3.86 tons / ha 

Disease Resistance: A little resistant to jaundice, tolerant of 

stem rot. 

It is recommended to be planted in areas that have not 

received jaundice. Figure 3 shows Large small leaves. 

 

 
Fig. 3. Large small leaves 

 

4. Chunuk: (SK Number 467 / KPTS / TP.240 / 7/1993, 

July 2, 1993) 

Age begins to flower: 8 months 

Fruit shape: round 

Fruit color: young green fruit, reddish yellow ripe fruit 

Start flowering until ripe fruit: 225 days 

The average fruit fruit: 66.56 items 

Percentage of perfect fruit: ± 43.39% 

Average yield: 1.97 tons / ha 

Disease Resistance: Sensitive to jaundice, tolerant of stem rot. 

Tana is recommended to be cultivated as shrub pepper. Figure 

4 shows Chunuk. 

 

  
Fig. 4. Chunuk 

 

5. Natar 1: (SK Number 274 / Kpts / KB.230 / 4/1988, 

April 21, 1988) 

Age begins to flower: 10 months 

Fruit shape: round 

Fruit color: young green fruit, orange red ripe fruit, 

Start flowering until ripe fruit: 8 months, 

Average fruit fruit: 57.3 items, 

Perfect fruit percentage: ± 66.7%, 

Average yield: 4.00 tons / ha (± 2.5 kg / tree) of dried black 

pepper, 

Disease Resistance: Rather resistant to jaundice, medium to 

mildly resistant to stem rot. 

Planting is recommended in areas where the rate of stem rot 

infection is not yet high. This variety is responsive to fertilizer 

and light. Trimming climbing poles live 1 x 4 months, as high 

as ± 3 meters is needed. Figure 5 shows Natar 1. 

 

 
Fig. 5. Natar 1 

 

6. Natar 2: (SK Number 275 / Kpts / KB.230 / 4/1988, 

April 21, 1988) 

Age begins to flower: ± 10 months 

Fruit shape: round to oval 

Fruit color: light green young fruit, orange red ripe fruit 

Start flowering until ripe fruit: 

± 7 months 

 

 



Application of Expert System for Determining Export Quality Pepper Seeds using Website-Based Forward Chaining 

Method 

3322 

Published By: 

Blue Eyes Intelligence Engineering 

& Sciences Publication  

Retrieval Number: F2968037619 /19©BEIESP 

Journal Website: www.ijrte.org 

 

Average fruit: 56 items 

Perfect fruit percentage: 60% 

The average yield: 3.53 tons / ha (± 2.5 kg / tree) of dried 

black pepper 

Disease Resistance: Slightly resistant to jaundice, low to 

sensitive to stem rot. 

It is recommended to plant in areas with moderate to high 

fertility, have not contracted stem rot. For Lampung, it is not 

permissible for enforcement posts to live in too thick leaves. 

The enforcement pole must be cut 1 x 4 months, as high as ± 3 

meters.  Figure 6 shows Natar 2. 

 

 

 

 

 

 

 

 

 

 

Fig. 6. Natar 2 

 

2.6 Expert System Application 

The lack of knowledge about the determination of pepper 

seeds with export quality in Indonesia is still very limited, so 

in the field of trade and agriculture, computer technology is 

also needed. One of them is the determination of 

export-quality pepper seeds. computerized to help trade and 

agriculture in determining export quality pepper seeds, this 

application is website-based, so that later this system can be 

accessed by the public online via the internet anywhere and 

anytime. This paper discusses how to build an expert system 

application for the determination of export quality pepper 

seeds that can be accessed by the wider community without 

requiring much cost in determining export-quality pepper 

seeds .  

 

III  RESEARCH METHODS 

 

A. Method of collecting data 

a. Observation 

Observation method is a research method wherein the 

researcher observes and looks directly at the object of 

research regarding all activities related to the purpose of the 

research, by analyzing evaluating systems is running and 

providing solutions through the information system that will 

be built so that it can be more useful [61-67] . 

In this paper the Observation Method that will be used: 

1. Participant Observation 

In this observation, researchers are directly involved in the 

daily activities of people or situations that are observed as 

data sources [68-75]. 

2. Non-participant Observation 

is an observation that the researcher does not participate 

directly in the activities or processes that are being observed 

[76-78]. 

 

b. Questionnaire 

Questionnaires are a method of collecting data by giving a set 

of questions or written statements to the respondent to answer. 

Questionnaires are a more efficient method of collecting data 

if researchers have known exactly which variables to measure 

and know what is expected from respondents. In addition, the 

questionnaire is also suitable for use if the number of 

respondents is quite large and spread over a wide area . 

 

c. Library Study  

This method is a technique of collecting data by studying 

references in the form of documents / files and collecting data, 

legislation, books, research journals and so on. Through 

literature studies a study of laws and regulations related to 

processing the potential of the region is carried out. The need 

for data that reveals the indicators used by prospective 

investors for investment decision making is obtained through 

literature studies of books and research journals. Library 

studies are also conducted to determine the information 

technology capabilities that will be applied in the system [13]. 

 

B. System Development Life Cycle (SDLC) 

 

SDLC stages in the construction of a Web information 

system: 

1. Planning 

Planning is feasibility and interview, observation, Quesener. 

If at the Feasibility stage the results are good then 

immediately go to the investigation stage and be given a form 

to the client to record client requirements. In the investigative 

system, it can be in the form of interviews, quotais or 

observation. In this stage the first thing to do is to give the 

form to the user that is used to find out the user's request. 

 

2. Analysis 

a.   Technology Analysis Requires product information for 

storage. News information is used as a database like 

Mysql, MSAccess. Analyzing what technology is used by 

Web design owners such as using graphic design requires 

technology such as Adobe Photoshop, Macromedia Flash, 

Dreamweaver 

b.   Information analysis Regarding data information that will 

be fixed data and dynamic data, the fixed data information 

category is: company profile, vision and mission, 

company history, company background. Dynamic 

information is information that changes every period of 

time every day or every hour.  

 

3.  Design 

Information Design. In this stage, information on links from 

each page is modeled, if there is a database in the system, 

development and design databases are used. 

a.   Graphic design. In this stage it is adjusted from color, 

layout, image and graphic. 

b.   Database Application 

c.   Model Development Database Design PHP Library 

Development. The stage for modeling all existing peruses, 

such as peruses data storage, updates articles, and displays 

data from the database. 

4. Implementation 

a.   Program and Installation Writing. It is the stage of writing 

a program that has been analyzed and designed by all, the 

program used is PHP and the database used by MySql 
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b.   Design Review. In this stage not only testing the design 

used but testing all systems that have been implemented 

such as no location, wrong image, system testing such as 

data storage, article updates and others. 

c.   Selection of Hardware and Software Resources. In this 

stage software and hardware are used for Web servers. 

d.   Web Testing and Web Documents. Test the Web with 

various existing browser technologies, as well as checking 

Web documents. 

 

The system development life cycle has several stages, namely: 

1.   System analysis, which is the initial stage of SDLC, is a 

specially educated person to develop the system 

professionally. 

2.   System design has two main objectives, namely providing 

system logic design or system design in general (general 

system design), and providing detailed system design 

(detailed system design). 

3.   Implementation of the system, the process of replacing or 

leaving the old system with a new system. 

4.   Operation and maintenance of several advantages and 

disadvantages. The advantage is that it provides stages 

that can be used as guidelines for developing the system, 

and will provide better system results. Then disadvantage, 

which is only providing stages only, the results of this 

method depends on the results in stages, analysis, takes a 

long time, requires a relatively larger cost, and the results 

are not flexible to be modified. 

 

In order for system development to work efficiently and 

effectively, the system development methodology needs to be 

known. 

A popular and widely used system development methodology 

is a structured system development methodology, which 

provides top down methods and decomposition methods and 

some system development methods. 

The SDLC or Linear Sequential model is often called the 

Waterfall Model. This model proposes a systematic and 

partial software development approach that starts at the level 

and progress of the system in all analysis, design, code, 

testing, and maintenance. 

This model is arranged in layers, each stage in this model is 

done sequentially, one before the other. This model is usually 

used to make software on a large scale and that will be used 

for a long time. It is suitable for large system development. 

 

1. Advantage 

 Easy to apply. 

  Provide templates about methods of analysis, design, 

coding, testing, and maintenance. 

 

2. Disadvantage 

   Rarely do real projects follow the recommended 

sequential flow model because this model can do indirect 

itersions. 

   Customers find it difficult to express needs explicitly, 

making it difficult to accommodate uncertainty at the start 

of the project. 

   Customers must be patient because they have to wait until 

the end of the project is passed. An error if not known 

from the start will be a big problem because it has to repeat 

from the beginning. 

   Developers often make unnecessary delays because 

project team members have to wait for other teams to 

complete the task because having this dependency leads to 

inefficient use of time.  

 

C.  Research Framework 

Based on the support of the theoretical foundation obtained 

from exploration theory which is used as a conceptual 

reference for research variables, the Thinking Framework can 

be prepared as shown in figure 7. 

 

 
 

 

Fig. 7. Research Framework 

 

The research framework explains the stages in the research 

that is carried out, namely starting from the background of the 

problem then identifying problems in the system that is 

running. After identifying the problem, it is continued by 

formulating a problem that will later be used as a reference 

material to provide research benefits and objectives. After 

that the theoretical foundation explains the theory or system 

that is in accordance with the research then the method used 

from the start of data collection, to the research framework. 

Then explain in detail the discussion of the system that will be 

used to provide conclusions and suggestions. Then the study 

is completed. 

 

 

 

Conclusions and 

recommendations 
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IV  DISCUSSION 

 

A. System planning 

After analyzing all existing data and information, the next 

stage is a system design that describes the real system 

concept. 

 

1. Flow chart 

In doing system design, a flowchart is needed in Figure 8 

 

 

 

 
Fig. 8. Flowchart 

 

 

2. Context Diagram 

In designing the system, a context diagram is needed in Figure 

9 as follows: 

 

      

           Data    Data 

           Analysis      Expert 

 

 

 

     Information 

 

 

 

 

 

Fig. 9. Expert System Context Diagram 

 

 

3. Data Flow Diagram (DFD) 

Data Flow Diagrams (DFD) are data flow diagrams that 

function to map environmental models, which are presented 

with a single circle represented by the whole system. This 

expert system DFD is depicted in figure 10. 

 

 

 

 

Input user data                                                Report  

   Data analysis                                             Pepper data 

Data input                                                 Research data 

 

 

 

 

Login data                                         Data report 

Info                                                Select conditions 

Analysis results                                           Report  

 

 

 

 

Fig. 10. Data Flow Diagram 

 

3. Entity Relationship Diagram (ERD) 

ERD is a model to explain the relationship between data in a 

database based on basic data objects that have relationships 

between relations. ERD to model data structures and 

relationships between data, to illustrate it using several 

notations and symbols. Figure 11 shows entity relationship 

diagram. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 11. Entity Relationship Diagram 
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B. Interface Design 

The expert system interface design determines quality nutmeg 

seedlings using a website application. Figure 12 shows design 

the login page interface. Figure 13 shows homepage interface. 

 

 
Fig. 12. Design the Login page interface 

 

 
Fig. 13. Homepage interface 

 

C. Analysis 

The analysis is done by collecting the required data from the 

results of the research as well as several related references. 

The process of determining the parameters of export quality 

pepper seeds is determined in 6 criteria as shown in table 1. 

 

Table 1. Criteria for export quality pepper seeds 

 

ID-CRITERIA CRITERIA OF PEPPER EXPORT 

QUALITY 

G001 Already dead 

G002 Hard seed 

G003 Not broken 

G004 There are no pests or diseases 

G005 It's dry 

G006 Varieties and the origin of selected pepper 

 

Table 1 explains the list of criteria for export quality pepper 

seeds used in the system. There are 6 criteria that are used, 

namely alread dead, seeds hard, not broken, No attack of pests 

or diseases, Already dry, varieties and the origin of selected 

pepper. 

 

Table 2. Knowledge Base 

NO RULE 

1. IF the seeds are already dead AND do not show 

physical attack THEN disease or pest 

2. IF the seeds are already fried AND it has dried 

THEN physiological quality 

3. IF AND varieties of origin of selected pepper THEN 

genetic quality 

 

Table 2 explains the rules used in the quality criteria system 

that has been determined in the determination of 

export-quality pepper seeds. 

 

Table 3. Characteristics of pepper seeds export 

quality 
No Name Characteristics of Seeds Category 

Young Cook 

1 Petaling 1 Green Red Orange Very 

Superior 

2 Petaling 2 Green Red Orange Very 

Superior 

3 Lampung Daun 

Kecil 

Dark 

green 

Reddish 

yellow 

Less 

superior 

4 Chunuk Green Reddish 

yellow 

Less 

superior 

5 Natar 1 Green Red Orange Very 

Superior 

6 Natar 2 Green Red Orange Superior 

 

Table 3 explains the characteristics of export-quality pepper 

seeds starting from the name pepper, the characteristics of 

seeds when they are young until they are ripe, from which it 

will be easier to know the category of pepper seeds, and it will 

be easier for anyone if they want to know where pepper is 

export quality. 

 

D System Implementation 

1. Data input page 

By selecting the consultation menu, the system will display 

the data input page, this page is a page to fill in the data of 

users who want to consult, before consulting the user must 

first fill in their personal data, namely the name line to fill in 

the username, gender line to fill in the gender user, address 

line to fill in the user's address, then the user can choose the 

advanced button to register if the user has filled in all the data 

and the reset button to cancel. The following figure 14is the 

display of user data input pages. 

 

 
Fig. 14. Implementation of the user data input page 

interface to start a website-based consultation. 
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2. Page answer questions 

After the user enters consultation data, then the user is faced 

with a page answering the question. This page is a page to 

answer questions based on the criteria given to the user by the 

system. On this page there is a line of questions, the line select 

true (YES) or wrong (NO), and the answer button to answer 

the question.  

The following figure 15 is a page display of answering 

questions. 

 
Fig. 15. Implementation of the web-based pepper criteria 

matching page interface 

 

3. Analysis results 

If the user has already answered the question posed by the 

system, the system will display the results of the prediction of 

the results of the input from the user. Users can also see the 

solutions displayed by the expert system as shown in figure 

16. 

 

 
Fig. 16. Implementation of a web-based criteria page 

interface 

 

4.Analysis of Results 

The development of an expert system determines that pepper 

seeds export quality based on the website as a whole can work 

well. In the Admin section the data management process 

includes the addition of data about pepper seeds and the 

addition of consultation data to run well, while in the User 

section can determine the quality of pepper seeds by 

searching the consulted data entered, so users can know which 

pepper seeds have export quality .  

 

 

 

V CONCLUSION AND SUGGESTION 

 

A. Conclusion 

From the results of the discussion above, a number of things 

can be summarized: 

1.   Using the website application in this study can be used to 

select export-quality pepper seeds for pepper production 

with the characteristics specified in this study.  

2.   The things that need to be considered in choosing export 

quality pepper seeds are already thick, the seeds are hard, 

not broken, there are no attacks of pests or diseases, and 

they are dry. 

3.   The design of expert systems in selecting export-quality 

pepper seeds above can be used to determine the criteria 

of good pepper seeds and can facilitate pepper farmers. 

 

B. Suggestions 

Further testing with a broader scope of knowledge, From the 

expert system that has been created, the author only uses the 

forward chaining method because according to the author this 

method is suitable for use in the system created. It does not 

rule out the possibility of another, better method that can be 

used. 
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