
IJSRD - International Journal for Scientific Research & Development| Vol. 5, Issue 08, 2017 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 678 

A Novel Architecture for Knowledge Management in the Manufacturing 

Sector 
Arasanipalai Mohan Aditya1 Pranjal Dubey2 

1,2National University of Singapore

Abstract— The manufacturing sector is steadily advancing 

and requires extensive use of skilled operators with highly 

specialized domain knowledge. This knowledge is not 

available in books and documents but is rather embedded 

within the specialists in the form of experience, tacit and 

heuristic knowledge. It is empirical that this knowledge be 

made more approachable and reusable for transfer. This 

paper introduces those pain points, presents shortcomings of 

existing knowledge management systems and further 

proposes a novel architecture and framework for knowledge 

management, retention and transfer. 
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I. INTRODUCTION 

Recent studies show that the past decade has seen the 

steepest year on year decline in the manufacturing sector. 

This is mainly due to two important reasons, first, the lack 

of upskilled people in the niche areas of manufacturing, and 

second, the use of classical knowledge management 

systems. 

Even though proper academic courses can never be 

under-estimated, the area of manufacturing requires many 

applications to have on the job training and skill 

acquirement. In order to do this, training not just from books 

and documents, but from experienced personnel is required. 

An aging problem is the attrition of such experienced people 

and the knowledge which is lost with them. Such knowledge 

cannot be managed, curated and shared with the help of 

classical knowledge management systems. The 

manufacturing industry requires a more specialized system 

to cater to its needs. The rest of the sections talks about 

some of the methods that have been tried and tested in the 

manufacturing sector. 

The authors in [1]., [4]., and [5]. talk about how the 

usage of taxonomy based frameworks helped build 

knowledge management systems in the early days for 

assembly line manufacturing systems to small scale 

robotics. They claim that the main problem which they 

faced was primarily to keep up with the rapid change in the 

technology and processes and lack of specialists who could 

contribute towards such technology. 

In [2]. the author talks about how the 

CommonKADS knowledge management method was 

adopted in the handicrafts industry. This method was tested 

by SMEs across various handicraft industry to come to 

conclusion that aiming to unique requirement specifications 

from the customer was a daunting task. 

The author in [3]. talks about the knowledge 

management used in the manufacture of aerospace 

components. The paper talks of instances where gaps in 

knowledge are observed due to the modern machinery and 

knowledge of the process and that having data rich models 

would be advantageous. 

The outlook of the authors in [6]., [9]., and [10]. 

are unique but still present a lot of knowledge gaps when 

used in the manufacturing industry. They integrated the use 

of rule based systems with ontologies but failed to cater to 

the dynamic nature of knowledge, especially the heuristic 

knowledge in this sector. 

[7]. and [8]. presents an interesting tech based 

solution using Knowledge Management and VR for 

maintenance in the manufacturing and aviation sector and 

training new people. The biggest challenge doing this is 

being able to render critical techniques and heuristics as VR 

can only portray up-to a certain depth. 

The issue is mainly scalability and being able to 

keep up with the growth of heuristic knowledge. This being 

said, the below section presents our integrated architecture 

which will help address all the above problems to a certain 

extent. 

II. THE SYSTEM 

As stated in the previous section, the system being 

presented, is an integrated and efficient architecture for 

managing, curating and sharing knowledge, mainly in the 

manufacturing sector.  

Fig. 1. below is a streamlined process for 

knowledge management, curation and sharing which ensures 

integrity and authenticity is maintained across the entire 

knowledge cycle. In the manufacturing sector, this is very 

important since critical and sensitive parts of knowledge 

needs to be maintained and validated using a structured 

architecture. 

 
Fig. 1: Our knowledge management architecture 

The process of knowledge flow from capture to 

sharing is fairly balanced and unique. It follows the flow as 

explained in the rest of the section. 
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Information from various sources such as literature, 

online databases is gathered and transformed into 

declarative and codified knowledge.  

Specialized processes are followed to collect 

heuristic information from subject matter experts to curate it 

into tacit knowledge. Tacit knowledge cannot be easily 

articulated and hence requires such processes. 

The next phase is to engineer the information and 

knowledge obtained through the Common KADS 

methodology in order to form decision and concept 

documents. Further, a process call impact assessment and 

context analysis are done to ensure authenticity and validate 

the context. 

Fig. 2. Below shows the flow through the Common 

KADS framework. 

 
Fig. 2: CommonKADS Framework 

The next step is formulating the knowledge and 

domain ontology. The main intention is to maintain 

relationships and hierarchy between all the different 

knowledge entities. The architecture of the ontology 

comprises of both a generic and specific framework which 

can be used as a template for different sections of the 

manufacturing industry. This ensures that tacit and heuristic 

knowledge is not lost, at-least at the higher levels of the 

organization. 

Further, a knowledge database is structured 

according to the above created ontology and all the 

knowledge is tagged to those knowledge points. This makes 

retrieval process more efficient.  

From here, there are two paths which can be chosen. 

An expert system can help cater to the user’s 

requirements if they are more rules based. The 

classification, advisory and criticizing system gives the user 

the most accurate decision based result. 

Learning Management Systems can follow, 

wherein, technologies and concepts such as library based 

teaching, VR, 3D Modelling among others can be employed. 

This is a very efficient method of knowledge sharing. 

The novelty of the system lies in the process which 

is followed to pool in different kinds of knowledge and 

present it to the end user, especially in the manufacturing 

sector. 

III. ADVANTAGES OF THE SYSTEM. 

The generic knowledge management framework proposed 

above would enable efficient and organized knowledge 

engineering in the manufacturing industry. This in turn 

would aid tacit or heuristic knowledge to be gathered with 

ease which would boost the development of a knowledge 

driven society. 

In terms of economic competitiveness, our system 

will help by lowering the costs an organization incurs in 

training, while at the same time, ensuring that correct and 

updated knowledge is imparted. This would also drive value 

creation which is a crucial part of the industry. 

Our system helps reduce unnecessary manual labor 

by automating the knowledge transfer process in a very 

efficient way. It is an integrated knowledge management 

environment which is robust and reproducible across all 

industry sectors. This ensures maximizing value capture by 

developing integrated strategies across entire innovation 

value chain. The aim of the system is to support continued 

growth and competitiveness of our manufacturing and 

engineering sectors. 

IV. CONCLUSION 

In conclusion, the manufacturing industry needs re-vamping 

in terms of knowledge management and our system can help 

this sector regain that traction. It is pivotal to be able to 

retain and share knowledge efficiently to ensure that critical 

knowledge is not lost. Empowering the organization with 

such a system is the key. 
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