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Abstract— Furniture is one of the largest industrial sectors in Indonesia, Furniture is also one of the largest export commodities in Indonesia. At present 
the demand for furniture in Indonesia can still be met by domestic furniture production while the rest is controlled by imported products and growing 
rapidly. The lack of regulatory support, for example such as the difficulty of export permits, the difficulty of obtaining raw materials, high loan interest 
rates and education about the production and distribution process of furniture makes the furniture industry in Indonesia even worse. As a result today 
many furniture industries are experiencing a decline due to the lack of furniture entrepreneurs because they do not understand how to market furniture, 
There are still many furniture entrepreneurs who do not know choosing good wood and many do not know how to start a furniture business. The purpose 
of this research is to get a knowledge management system design and expert system that can be used by novice furniture entrepreneurs, furniture 
manufacturers, furniture distributors and furniture consumers. The method used is for KMS using the Becerra-Fernandez development framework, 
Expert Systems using the Forward Chaining method, System development using SDLC, System design using DFD, ERD and applications are 
implemented using the Drupal Framework. The results of this study are in the form of a Knowledge Management System website for furniture production 
and distribution that can be used by furniture manufacturers, distributors and furniture consumers. 
 
Index Terms— Becerra-Fernandez, Expert System, Forward Chaining, Furniture, Knowledge Management System, SDLC, Universitas Trisakti 
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1. INTRODUCTION 
WOOD furniture is a product which is one of the largest 
export commodities in Indonesia[1]. based on data from the 
ministry of trade the decline in furniture exports: in 2004 it 
was 75.22% 2005 by 68.51 and in 2006 it was 66.41%. The 
decline in exports occurred in almost all regions producing 
furniture centres on the island of Java such as Jepara, 
Indramayu and Pasuruan [2]. According to ITTO 
(International Tropical Timber Organization) data (2002 and 
2011) furniture exports in Indonesia to the world in 2001 
reached approximately 3% with an export value of 738 
million US dollars. Indonesia is currently ranked second 
after Malaysia as an exporter of wood furniture in a group of 
tropical countries. But in 2008 there was a global financial 
crisis that resulted in a fall in furniture imports in the United 
States by 10%, from 16 billion US dollars in 2007 to 14 
billion US dollars in 2008 [3]. Meanwhile the demand for 
furniture in Indonesia can currently be fulfilled by domestic 
furniture production by 55%, while the rest is controlled by 
imported products. and growing rapidly. The lack of 
regulatory support, for example such as the difficulty of 
export permits, the difficulty of obtaining raw materials and 
high loan interest rates makes the furniture industry in 
Indonesia even worse [4]. In this research I will create a 
knowledge management information system about the 
furniture industry that can help improve the furniture 
industry in Indonesia, especially those who are just going 
into the furniture business. not only that in this information 
system there is also an expert system for furniture 
consumers who help them to choose the furniture model 
that suits their desires. 
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1.1  Knowledge Management 
Knowledge management or often referred to as knowledge 
management is doing something that is really needed to get 
results from sources of knowledge [11]. Although it can be 
applied to individuals, it can also be applied in 
organizations. Knowledge management is seen as an 
increasingly important discipline that promotes the creation, 
sharing and utilization of corporate knowledge [5],[16]. 
 
1.2 Expert System 
Expert system is a system which can help us more easily to 
get knowledge from an expert without going directly to the 
person[6].  

 
1.3 SDLC 
System development life cycle or system development life 
cycle is a system development method that has been used 
in various circles. SDLC is a structured framework in which 
the information system is developed. SDLC is through 
several methods used to create systems, Planning, 
Systems Analysis, System Design, System Implementation, 
Maintenance[7]. 

 

2  METHOD 
 
2.1  Becerra-Fernandez Knowledge Management 

Method 
Data collection method is carried out to obtain information 
needed in research. The data collection method used was 
the Becerra-Fernandez Knowledge Management 
development framework to obtain a knowledge 
management system model [8]. 
 
2.1.1 Observation 
Observation is carried out by directly observing business 
activities that take place in the Aman Furniture store. 
 
2.1.2 Interview 
The interview in this study was conducted with one of the 
employees in the Aman Furniture store that deals with the 
knowledge process. 
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2.1.3 Questionnaires 
Conducting questionnaires for safe furniture employees, 
The method used to analyze the results of the 
questionnaire is a Likert scale. 
 
2.1.4 Study of Literature  
As an additional material to supplement data that are 
lacking from observations and interview results the author 
does the literature by reading books, literature, print or 
electronic media that can be used as reference material for 
discussion of problems and also takes literature studies 
from sources such as final project similar, theses and 
journals related to knowledge management. 
 
2.1.5 Knowledge Conversion 
There are two types of knowledge, namely tacit knowledge 
and explicit knowledge as follows: 

 
1. Tacit Knowledge is knowledge that is formed from 

one's experience and learning and is difficult to 
express clearly and completely. This knowledge is 
only owned by each individual. 

2. Explicit Knowledge is knowledge that can be 
shared or expressed in official languages, such as 
documents, databases, research reports and 
books. 

3. Both types of knowledge are complementary types 
of knowledge, so it is very important in the 
knowledge management process [9]. 
 
 

2.1.6 Knowledge Management Processes  
 

Fig. 1. is Knowledge Management Processes [10] 

 
Fig. 1. Knowledge Management Processes  

 
2.1.7 Knowledge Discovery 
Knowledge discovery can be defined as the development of 
tacit or explicit knowledge from data and information or from 
the synthesis of previous knowledge. 
 
1. Combination 

Explicit knowledge is information and data that is 
synthesized to create a new set of more complex, 
explicit knowledge. Done through communication, 
integration and systemization of various explicit 
knowledge streams. Existing explicit knowledge, 
information and data are reconfigured, reclassified and 
re-contextualized. 

2. Socialization 
It is a synthesis of tacit knowledge between individuals, 
usually occurring through joint activities with written or 
oral instructions [11] 

2.1.8 Knowledge Capture 
Knowledge capture is defined as the process of retrieving 
both explicit knowledge within people, artefacts or 
organizational entities. The captured knowledge may be 
outside the organization's boundaries, including 
consultants, competitors, customers, suppliers and previous 
employees of the organization's new employees. 
 
1. Externalization 

Involves the conversion of tacit knowledge into explicit 
forms such as words, concepts, visuals, figurative 
languages (metaphors, analogies, narratives, etc.) 
Secret knowledge is often difficult to articulate. 
 

2. Internalization 
Conversion of explicit knowledge into tacit knowledge. 
Is a traditional idea of "learning". Explicit knowledge 
can be realized in actions and practices, so that 
individuals can re-experience what other people have 
gone through or individuals can gain tacit knowledge in 
virtual situations, either by representation by reading 
other stories based on experiences through simulations 
or experiments [12]. 

 
2.1.9 Knowledge Sharing   
Knowledge sharing is the process of socialization in training 
and team work and can be through social interaction and 
sharing experiences between members of the organization. 
A person can learn knowledge without having to interact 
with his mentor. They can learn by watching someone work 
and practice. Communication or transfer of explicit 
knowledge between individuals, groups and organizations. 
The process of exchanging explicit knowledge is no 
different from the process of exchanging information for just 
different content [13]. 

 
2.1.10 Knowledge Application 
Knowledge application is the process through which explicit 
knowledge is secretly used to guide decisions and actions. 
Depends on the process of knowledge discovery, capture 
and storage. In the application of knowledge, those who 
use knowledge need not understand it, as long as the 
knowledge is used to guide decisions or actions directly or 
indirectly. The application of knowledge is possible even 
without the actual exchange or transfer of knowledge. 
 
1. Direction 

Referral refers to the process by which an individual 
who has knowledge directs the actions of another 
individual without transferring to that person the 
knowledge that underlies that direction. Has the 
advantage of maintaining the excellence of employee 
specialization and avoiding the difficulties inherent in 
the transfer of knowledge secretly. The drawback is 
that if a similar problem recurs in the future, production 
workers still cannot identify and solve it without calling 
in an expert. 

2. Routines 
Involves the use of knowledge embedded in 
procedures, rules and norms that guide future 
behaviour. Has advantages in saving communication 
more than directional, because they are embedded in 
"mechanical" procedures such as bureaucratic 
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processes and automated technology. The drawback is 
that it takes time to develop, relying on constant 
repetition as those who use knowledge often do not 
have an understanding of the reasons underlying 
procedures and rules that cannot adapt to new or 
unexpected cases. 

 
2.2  Expert System uses the Forward Chaining method 
The method used in making expert systems is Forward 
Chaining. Forward Chaining is a problem solving technique 
by drawing conclusions starting with data or facts and then 
moving forward through the premises to reach conclusions 
[14]. This method is also called using the IF-THEN rule 
where the premise (IF) leads to the conclusion (THEN) or it 
can also be written THEN (conclusion) [15]. 
 

3 RESULT AND DISCUSSION 
 
3.1 Part of Research Methodology 
 

 
Fig. 2. Research flow diagram 

 
 
 
 

3.2  Analysis of Characteristics of Organizational 
Knowledge 

This knowledge analysis will look at the characteristics of 

knowledge that are tacit, explicit, procedural and 
declarative. 
 

1. Tacit knowledge in safe furniture stores is 
experience in the field of determining the price of 
furniture that tends to be cheaper and the 
bargaining process carried out by shop owners. 

2. Explicit knowledge in safe furniture stores is in 
the form of information documents in catalogue 
books, for example. in this case explicit 
knowledge is more easily relied on by safe 
furniture store employees. This is because 
seeing a book catalogue is easier than the 
bargaining process that is often done by shop 
owners. 

3. Declarative knowledge of things that support the 
process of implementing existing activities in the 
organization. 

4. Procedural knowledge is knowledge that is 
needed by furniture producers, because from 
this procedural knowledge can know what steps 
must be taken in solving a problem in producing 
wood furniture. 

 
Fig. 3. Contingency Factor Analysis 

 
3.3 Contingency Factor Analysis Results 
After calculating the total weight of the existing values, we 
will get a sequence of knowledge management processes 
based on their value, and then prioritize the high value 
knowledge management process. The cumulative score 

No Knowledge Electronic Non-
Electronic 

Not yet 
documen
ted 

1 Experience in the 
bargaining 
process 

   

2 Making 
catalogue book 
documents 

   

3 Experience in 
producing wood 
furniture 

   

4 Experience in 
solving a 
problem 
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from each knowledge management process is calculated 
based on the maximum score to get a percentage. After 
obtaining a percentage value, it can be obtained priority 
needs of the knowledge management process based on 
ranking, as follows: 

Table 1 
Contingency Factor Analysis Results 

Process KM Cumulative 
Value 

Maximum 
Score 

Percenta
ge Value 
(%) 

Rating/ 
Priorit
y 

Combination 3 6 50% 4 

Socialization 
for Knowledge 
Discovery 

1.5 6.5 33.3 % 5 

Socialization 
for Knowledge 
Sharing 

3 6 50% 4 

Exchange 4 6 66.7% 3 

Externalization 4.5 5.5 81.81% 2 

Internalization 5.5 5.5 100% 1 

Direction 3 6 50% 4 

Routines 4 6 66.7% 3 

  
Based on the above table, it can be seen that what is 
needed and becomes the priority of the development of 
knowledge management processes are those ranked 1st 
and 2nd, namely internalization and externalization. 
Meanwhile other processes that have been running well but 
have not been maximized, especially in Socialization for 
Knowledge Discovery. 
 
3.4 Designing Knowledge Management System 

Features 
Table 2 

Design of knowledge management features 
 

If seen from the table above, from some existing 
knowledge, it can be concluded that there is still 
undocumented knowledge and no electronically 
documented knowledge. This undocumented knowledge 
such as the experience of producing wood furniture and the 
problems of the process of production and distribution of 
furniture is still in the form of tacit knowledge where only 
experienced furniture entrepreneurs have it. If there is a 
new furniture entrepreneur who has no experience, he must 
ask and discuss with furniture entrepreneurs who have 
already experienced. 
 

Table 3 
Designing Knowledge Management System Features 

 
No Knowledge 

Management 
Process 

Needs KMS 
feature 

Information 

1 Externalization 1. Create a 
Discussion 
Forum  

2. Makung 
articles about 
furniture 

Discussi
on forum 
on the 
web 

Users can pour their 
tacit knowledge such 
as ideas, expertise 
and experience about 
furniture into explicit 
knowledge in the 
form of documents or 
articles. 

2 Internalization upload 
documents / 
download 

document 
managem
ent 

Users can learn from 
explicit knowledge 
such as pictures or 

documents 
about furniture 

articles. 

 
The system for the organization is made based on the 
results of the contingency factor analysis. The results of the 
contingency factor analysis are priority processes in 
knowledge management that will be supported by a 
knowledge management system. The process is 
externalization and internalization. This process has not 
previously been implemented in this organization. 

 
3.5  Expert System Of Forward Chaining Method 

 
Table 4 

Knowledge Base Relations Table 
NO The Rules 

1 IF Lemari AND Lemari pakaian AND Partikel AND Dibawah 
500.000 THEN Lemari pakaian anak partikel dan lemari anak 

2 IF Lemari AND Lemari pakaian AND Partikel AND 500.000- 
1.000.000 THEN Lemari pakaian partikel olympic dan active 

3 IF Lemari AND Lemari pakaian AND Kayu solid AND 1.000.000-
2.500.000 THEN Lemari pakaian kayu jati 

4 IF Lemari AND Lemari pakaian AND MDF AND 2.500.000-
5.000.000 THEN Lemari pakaian MDF 

5 IF Lemari AND Lemari dapur AND Alumunium AND Dibawah 
500.000 THEN Lemari Piring bungkus kaca 

 
Search method is needed to draw conclusions from data 
that has been filled by the user. The method used is 
forward chaining where the search starts from taking facts 
first and then used to draw conclusions. The knowledge 
base used is the Rule Based Reasoning reasoning as 
shown in the table 4 above. 
 
3.6 ERD Knowledge Management System 
 
Figure 5 is the ERD of the Knowledge Management System 

 
Fig. 4. ERD (Entity Relationship Diagram) 
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3.7 Diagram Context 
Figure 5 is a context diagram that is part of the web design 
process.  

 
Fig. 5. Diagram Context 

 
3.8 Display of KMS Furniture Production and 

Distribution website 
 

 
Fig. 6. View the main page of the kms website 

 
The picture above is the main page menu KMS after login. 
 

 
Fig. 7. Expert system menu page 

 
The picture above is named the consumer menu where the 
contents are an expert system about selecting a medel 
model for consumers. 
 

 
Fig. 8. Kms article menu 

 
in the picture is the knowledge of this kms which is in the 
production and distribution menu which contains the 
knowledge about how to start a furniture business. 
 

 
Fig. 9. Catalog book menu 

 
The picture above is a book catalogue menu where visitors 
can download catalogues from furniture. 
 

 
Fig. 10. Discussion forum menu 

 
On this menu there are visitors, employees and shop 
owners can discuss with each other about furniture can ask 
each other fellow visitors too. 
 

 4   CONCLUSION 
The knowledge management system that the author 
created can help furniture entrepreneurs in running a 
furniture business, Expert Systems can help furniture 
consumers in determining the choice of furniture items 
desired. This organization is greatly helped by the existence 
of this web-based knowledge management. large or small, 
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this furniture Knowledge Management information system is 
very simple to use both from those who already understand 
the internet to those who are new to the internet, the simple 
information system interface makes it easy for visitors to 
access the features of this information system. I thank 
Aman furniture store for helping to provide data about 
furniture that helped me in working on this paper. 
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