
ABSTRACT 
 

KARPE, YATIN SURENDRA. Weave-Room Performance Decision-Making Process In 
Textiles: Mapping An Information Engineering Methodology. (Under the direction of Dr. George 
Hodge and Dr. William Oxenham). 
 

The purpose of this research is to understand, define and map the weave-room 

performance decision-making process, and to develop an Information Engineering methodology 

for studying and analyzing decision-making processes in textile manufacturing departments.  A 

preliminary Decision Cycle Model was developed using knowledge management principles, 

resulting in a definition of Information Engineering, which was “a technique for extracting the 

meaning contained in the information so as to allow the understanding needed by the user to 

make an informed decision”. A case study approach, in conjunction with a process-modeling tool 

called IDEF0, belonging to the IDEF (Integrated Definition language) family of modeling 

techniques, has been used. Case studies were conducted at three weaving plants, resulting in the 

development of the three AS-IS models. These case studies provided the framework to compare 

with, and become the underlying basis for, the proposed Best Practices TO-BE model of the 

weave-room performance decision-making process. Additionally, both the AS-IS and TO-BE 

models lead to the development of ten key performance-improving tasks that could potentially 

assist in enhancing the decision process as well as providing the background for analyzing the 

usability of IDEF0 as an effective process-mapping tool, by means of a SWOT analysis. Finally, 

a generic Information Engineering methodology was developed that could be used for mapping 

manufacturing-related decisions. The research deliverables resulting from the Information 

Engineering methodology would eventually lead to the development and creation of a kind of 

Digital Decision Dashboard (D3), which could potentially prove to be a valuable tool for 

decision-making in textiles, thus addressing a critical need presently facing the textile industry.
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1  INTRODUCTION 
 

Information technology is justifiably considered to offer far-reaching solutions to 

a wide range of manufacturing and management problems encountered in almost every 

industry. However, research in the field of technology management indicates that, in 

many organizations, information technology is not being used effectively, efficiently or 

economically. This observation seems to hold true even for the textile industry, where the 

competition is fierce and is becoming more global in nature. Textile companies are 

competing in an increasingly turbulent environment that is requiring improved 

information management capabilities to support effective decision-making.  

 

In recent years, the arrival of knowledge-based economy structure has dominated 

our society. Knowledge assets have replaced the traditional production elements such as 

labor force, as being the more critical factors for an organizations’ success (Corbitt, 

2005). This seems to be the case even in the textile industry. As a result, generation and 

continuous accumulation of knowledge assets in firms has become the primary focus of 

technology management in the 21st century. Without a basic understanding of what 

constitutes knowledge, it is hard to know how to manage it (Wraige, 2004). Individuals 

face knowledge coordination problems when the knowledge needed to diagnose and 

solve a problem or make an appropriate decision exists, but knowledge about its 

existence or location is not available to the individual (Sambamurthy, 2005). Valuable 

experience gained by plant personnel can be lost if not recorded or shared properly using 

knowledge management tools (Kazi, 2005). It is the optimal generation and application of 

knowledge that is the key to a firm’s success, and it is information technology that brings 

scalability to knowledge management and highlights its importance in today’s 

competitive manufacturing industry, especially in textiles. The effectiveness of building 

knowledge for decision-making within a company depends upon its ability to absorb and 

understand the newly acquired knowledge from many different sources and integrate that 

new found knowledge into the existing knowledge base (Mageshkumar, 2005).  
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 Remarkable growth in productivity of various manufacturing machineries has 

stimulated increasing applications of diverse information technologies (Daspal, 2005). 

Information technology is the key to improving competitiveness through improved 

decision-making. The information technologies developed over the last 30 years have 

been primarily technology based, while decision-making remained a human thinking 

process. As particular users desired/ needed information to make decisions, they "tapped" 

the pipeline through which information flowed past the various users in the organization. 

Unfortunately, as businesses became more complex, and information generation 

increased, the users’ capacity to select and digest the right information was limited and 

led to a communications barrier (gap) in the interface between the human and the 

information system. Information has no use, and therefore no value, until a decision-

maker utilizes it. The ability of the users to make "right" decisions does not depend on 

information itself, but on the meaning and understanding derived from that information, 

wherein lies the concept of Information Engineering (which will be defined later in this 

research). The design of an interface (point of integration) whereby the human decision-

maker "taps" into the information system could influence the proficiency of converting 

information into decisions and it is here that Information Engineering could play a vital 

role, thus improving decision effectiveness and creating a new opportunity for enhanced 

decision making in the textile industry (Hodge, 2001).  

 

The main purpose of this research is to understand and define the weave-room 

performance decision-making process by mapping AS-IS and TO-BE models and 

developing an Information Engineering Methodology that could result in more efficient 

and effective decision-making by the textile plant personnel. This section introduces the 

background and need for conducting research in this relevant subject area for the textile 

industry. Chapter 2 presents a review of the literature regarding the relevant subject 

matter, such as information technology, knowledge management, decision-making and 

information quality. Chapter 3 introduces the concept of Information Engineering and 

proposes a basic decision model that will be used as a basic underlying foundation for the 

research process. Chapter 4 addresses the methodological process, which includes the use 

of Integrated DEFinition (IDEF) process modeling techniques, the specific research goals 
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of the research and the particular approach used to conduct this research. Data Collection 

& Analysis form chapter 5, which includes the three case studies and their relevant AS-IS 

model diagrams, along with their detailed explanations. The sample reports and 

documents that are related to these three case studies are a part of the Appendix, while 

the definition of all the terms that are used in these diagrams are part of the IDEF 

Glossary. Chapter 5 is followed by the Results, chapter 6, which includes the Best 

Practices TO-BE model diagram, which is based on the inferences from the case studies 

(that have been analyzed in chapter 5), along with key performance improving tasks that 

would enhance the decision-making process. This section includes a SWOT (Strength, 

Weakness, Opportunity, Threat) analysis of IDEF0, while discussing its usability and 

functionality as a tool for mapping and analyzing the manufacturing and decision-making 

processes. Also, the last part of chapter 6 proposes a generic Information Engineering 

Methodology that could potentially be used for studying and analyzing decision-making 

processes for different manufacturing related decisions across the textile plants. The 

Conclusions section is chapter 7, which provides the concluding remarks, along with 

research contributions and proposes the potential future direction for this particular 

research.  

 

This entire research process and approach will assist in achieving the following 

research deliverables: 

 

1. Structured, well-defined “AS-IS” weave-room performance decision-making 

process map for each plant studies for this research. 

2. Proposed “TO-BE” Best Practices map that could be used by any weave-room 

plant. 

3. Recommended key performance improving tasks for enhancing the weave-room 

performance decision-making process. 

4. Usability/functionality of IDEF as a tool for analyzing plant-specific 

manufacturing decisions by means of a SWOT analysis. 

5. A generic Information Engineering methodology for mapping manufacturing 

decisions. 
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The goal of the current research is to fundamentally enhance the decision-

effectiveness of the textile personnel on the plant floor, using the data-to-decision cycle 

model as the basis. The Information Engineering approach could prove to be a valuable 

asset in improving data and information quality with the use of knowledge management 

and modeling tools. Thereby reducing the overload (information overload) that tends to 

occur in the current highly automated machinery and making it simpler for the personnel 

on the plant floor to make the right decision. The research deliverables resulting from the 

Information Engineering methodology can eventually lead to the development and 

creation of a kind of Digital Decision Dashboard (D3), which would be the decision-

making tool of the next generation for the textile industry. D3 would bring an integrated 

view of a company's diverse sources of knowledge to an individual's desktop, enabling 

better decision-making by providing immediate access to key business information.  By 

tracking key performance data, a dashboard would keep a business running smoothly by 

informing business managers and leaders of changes in any critical business metrics so 

that timely and informed decisions would be made in real-time. Benefits of dashboards 

include features such as “up-to-date or instant information”, “on-screen information”, and 

“increased productivity” (Swoyer, 2005). The D3 would be a similar tool for decision-

making in textiles, capturing and disseminating vital management information for 

effective and efficient decision-making, thus addressing a critical need presently facing 

the textile industry. 
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2 LITERATURE REVIEW 
2.1 Information Technology (IT) - 

"Twenty years from now, the typical large businesses will have half the levels of management and 
one-third the managers of its counterpart today. Work will be done by specialists brought together in task 
forces that cut across traditional departments. Coordination and control will depend largely on employees 
willingness to discipline themselves."    -Peter Drucker (Drucker, 1998) 
 

Behind all these changes lies Information Technology. Computers communicate 

faster and better than layers of middle management. They also demand knowledgeable 

users who can transform their data into information (Drucker, 1998). Knowledge 

Management theory that can utilize Information Technologies to collect, process, 

integrate, model, store and use information in the right context needs to be studied and 

applied for best use of information management (Liao, 2004). 

 

2.1.1  IT: Introduction  

The information revolution is sweeping through the global economy. No industry 

can escape its effects. Dramatic changes in the cost of obtaining, processing and 

transmitting information are changing the way we do business. Through a combination of 

economic progress, trade liberalization and changing technology, markets, industries and 

distribution channels are becoming more global and the nature of both supply and 

demand are changing.  Overall, the environment in which firms are operating is 

becoming increasingly dynamic, diverse, complex and hostile.  In this environment, the 

need for relevant, timely, accurate and cost-effective information is paramount.  

 

Much of the Information Technologies of the past were designed to get data to the 

user, but very little attempts were made to convert it to meaningful information (Anon3, 

2004). The present generation business managers must capture data from various internal 

and external production systems, databases and resources. To be competitive, they must 

analyze, divide, correlate and compare the raw data; transform it to meaningful business 

information; and convert the meaningful business information into useful knowledge; all 

of which points at designing a new approach. The ideal method is to distribute and share 

the information and, in doing so, trigger a process that increases the organization's 
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knowledge assets. Finally, they must convert the organizations' knowledge into business 

success, using it to achieve competitive advantage, sustain growth and increase profits. 

  

The United States Integrated Textile Complex is facing stiff competitive pressures 

in the global marketplace and is constantly being forced to explore innovative ways to 

compete. Changing economic and political conditions and the increasing globalization of 

the market, mean that the textile sector faces ever-new challenges. Along the textile 

supply chain, companies need to continuously invest in new and innovative solutions and 

technologies to optimize the production processes (Esswein, 2004). The U.S. textile firms 

continue to recognize that information-related technologies are vital to the strength and 

competitiveness of their businesses. These textile companies are spending increasingly 

more money on information systems. A survey conducted by Kurt Salmon Associates 

indicates that IT spending, as a percent of sales in the US textile & apparel industry, is 

gradually increasing (KSA, 1997). Another survey by IBM and the Textile Institute (UK) 

indicated that IT is the key to improving competitiveness through improved decision-

making, production quality, speed, flexibility and customer service (Anon1, 1994). All 

these parameters are influenced by the speed with which the system (including personnel) 

can respond to necessary changes. Maximum benefits will only be achieved from the 

large investments made in sophisticated monitoring and testing equipment, by 

manipulating the data to provide the necessary, correctly packaged information.  

 

In order to create a successful, high performance textile company of the future, 

certain transformations need to be undertaken. The two key enablers facilitating the 

transformation are IT and management practices. These optimize use of the two key 

assets of an enterprise - information and people (Jayaraman, 1996). All around the world, 

textile companies are competing in an increasingly turbulent environment that is 

requiring improved information management capabilities to support effective decision-

making. In the textile and clothing industry, one of the main problems of a manager is 

intelligent decision-making (Liu, 2006). However, despite the information revolution of 

the last two decades, utilization of information by firms has not kept pace with the 

technological ability to capture and process data. The full benefits of IT will only be 
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realized by a system that can manipulate captured data to ensure that only appropriate 

information is directed in a timely fashion to decision-makers.  

 

Previous research related to IT in the textile industry has focused mainly on the 

identification of data requirements and analyzing data to find the usefulness of the 

various data elements for process monitoring and control (Schertel, 2000; Schertel, 

2002). Attempts to apply Data Mining (which is the automatic extraction of patterns of 

information from historical data, enabling companies to focus on the most important 

aspects of their business) and Data Warehousing (which is a repository of data) concepts 

to the textile industry have also been partially successful. But all these methodologies 

have only concentrated on filtering and coordinating the data to make decisions, while 

not addressing the concept of understanding the "meaning content" of the information 

obtained. There is a need to design a new process that can assist in the process of 

enhancing the "information quality”, which could be a step beyond just data mining, and 

channelize the right information to the right user. But first, lets understand the evolution 

of IT in the appropriate context. 

 

2.1.2 IT: Evolutionary Phases  

IT is justifiably considered to offer far-reaching solutions to a wide range of 

manufacturing and management problems encountered in almost every industry. Yet, 

although many significant efforts have been made in the field of technology management, 

it is evident that in many organizations information technology is not being used 

effectively, efficiently or economically. This observation seems to hold true for the textile 

industry. Introducing information technologies and computer based information systems 

into textile production processes can achieve a substantial increase in productivity and 

quality of work.  
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Figure 2.1: IT Revolutionary Phases (Benjamin, 1992) 

 
Currently we are in the third stage of a four-stage evolution of conceptual 

thinking in the IT function (Benjamin, 1992). These stages bear a close resemblance to 

the manner in which IT applications evolved and exist in today's textile and apparel 

supply chain. Each stage is defined by what the IT function has to deliver in order to 

support the organization effectively (Benjamin, 1992).  

 

1. Automation: Initially, application design was directed at automating existing manual 

systems. Progress could easily be measured by monitoring the systems portfolio. 

Masses of information were made available, but access was, and largely still is, 

exceedingly difficult. Much of the data was locked up in files accessed only by 

particular programs. Information could not be shared across applications or platforms. 

The dominant method of giving out information to its users was as line printer reports 

that found their most productive use as children’s drawing paper. 

2. Access to Information: Before automation could be completed, it became clear that 

we were better at collecting information than disseminating it. Since about 1970, the 

primary concern of IT groups has been to reverse this trend. On-line systems replaced 

batch systems. PC’s and workstations are no longer stand-alone devices. Data 

Modeling Information
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Access to Information
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modeling and database management systems are enabling the integration of 

information at appropriate levels in order to support the organizations information 

needs. The problem of providing secure information access is a dominant driver of IT 

investment today and will continue to be a major consideration. 

3. Filtering Information: Today, instead of being starved for information, managers and 

workers are in danger of dying from a surfeit of communication. Data overload and 

effective data utilization are key issues facing almost every industry, including the 

textile industry. The average information content of “information” is rapidly falling. 

To stay productive, organizations are going to have to invest in the development of 

unique forms of active information filtering. If information access is a key driver of 

current investment, providing the right information filtering capabilities emerges as a 

major challenge. Researchers at the College of Textiles, North Carolina State 

University have conducted research in conjunction with the American Textile 

Manufacturers Institute (ATMI) in identifying data requirements (for spinning) and 

analyzing data to find the usefulness of the various data elements for process 

monitoring and control (Oxenham, 1999).   

4. Modeling Information: When information is accessible and filtered, then the question 

must be asked, “What do I do with it?” Expert systems, modeling systems and 

executive and managerial support systems such as MRP, MRPII, ERP, APS, MES 

and others have a role to play in modeling information to make it more useful. In this 

stage too, researchers at the College of Textiles have conducted research in 

information modeling, data analysis and decision-making with regards to the different 

textile manufacturing processes (Hodge, 1999; Karpe, 2000) viz., Design of Supply 

Chain Systems for the Textile Manufacturing Complex (Winchester, 1998), Knitting 

Data Model (Campos, 1993), Enterprise Modeling (Hodge, 1997) and so on. The 

application of information models will require a proactive effort far beyond that 

required to order and filter data, but it will be necessary to ensure a good fit with 

business processes. Information modeling cannot be managed without bringing 

together all three application segments – business operations, information repositories 

and personal support systems (Veryard, 1992). In addition, information modeling will 
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require development of new models that integrate business processes and system 

designs.  

 

In the present era of automation, the US textile industry can move forward as a 

leader in the 21st Century by adopting a unique and distinct approach of Information 

Engineering and thus gain a global competitive edge. This approach, which is a technique 

for identifying appropriate information for specific sets of decisions, and then tailoring 

and relaying this information to support effective management, will assist in the decision-

making process and respond quickly to the ever-changing needs of the US F-T-A-R 

(Fiber, Textile, Apparel, Retail) supply chain. It could prove to be a tool in knowledge 

mobilization, one of the twenty-four “Critical Business Practices” identified for the 

creation of an agile enterprise (Dove, 1996). Computers currently are used in the industry 

to automate information-processing tasks; however, in the future, their use will be geared 

towards knowledge management or processing with the aid of intelligent agents. But 

before we discuss any new intelligent agent, it is important for us to understand the 

various components that are a part of the whole Knowledge Management (KM) 

paradigm, as is currently being known. Understanding and studying the growth of KM 

would assist in better comprehending a new approach. 

 

2.2 Knowledge Management - 
"In an economy where the only certainty is uncertainty, the one sure source of lasting competitive 

advantage is knowledge."     -Ikujiro Nonaka (Nonaka, 1998) 
 

2.2.1 Introduction  

Knowledge Management (KM) can be compared to the Industrial Revolution, 

where the work shifted from hand-centric labor to machine-centric processes leading to 

an explosive rise in production and new technologies. In the same way, KM drives the 

shift from the manual generation of information (paperwork, which is still common 

today) to complete electronic processing (with the ability to effectively use and apply 

information). This Knowledge management revolution leads to faster rates of producing 

knowledge assets, and new technologies for adapting knowledge faster (Leibmann, 

2000). A study by the Cambridge Information Network found that 85% of chief 
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information officers surveyed believe that managing knowledge creates a competitive 

advantage by fostering better decision-making (Taft, 2000). Infact, a recent Bain & 

Company trends survey shows that technology-influenced tools such as Knowledge 

Management have made substantial gains in use since the last decade (Anon4, 2005) 

(Anon5, 2005).  

 

Knowledge management is first and foremost a management discipline that treats 

intellectual capital as a management asset. For thousands of years, humans have been 

discussing the meaning of knowledge, what it is to know something, and how people can 

generate and share new knowledge. Individual and organizational knowledge has been 

invisible on balance sheets, overlooked in reward and incentive systems and allowed to 

flow out of companies en masse, unrecognized and uncaptured. The "knowledge 

workers", as they are called, are unequivocally the most vital resource in the 21st century 

company. The primary goal of knowledge management is to deliver the intellectual 

capital of the firm to the knowledge workers who make day-to-day decisions that in 

aggregate determine the success or failure of a business (Microsoft, 2000b).  

 

Knowledge management is a nascent, but rapidly growing practice that seeks to 

maximize the value of an organization by helping its people to innovate and adapt in the 

face of change. With the ubiquitous nature of the web, most managers now understand 

the power of information and knowledge. Data warehousing, data mining, groupware and 

other new technologies now offer managers a host of powerful ways to capture, organize, 

filter and disseminate information in the process of creating business intelligence and 

corporate knowledge. These Knowledge Management attributes greatly influence 

Information Technology strategies in today’s fast-paced organization (Mullin, 1998). 

What Information Technology brings to Knowledge Management is the ability to carry 

out knowledge management processes quickly, efficiently and cost effectively, making it 

an enabling technology (Hanchate, 2000). Enterprise Information/Knowledge 

Management, which encompasses artificial intelligence, electronic data interchange and 

knowledge-based systems or expert systems is gaining momentum in the textile industry 

(Jayaraman, 1992). Some significant forces are pushing organizations to use knowledge 
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management practices to manage their experiential and intellectual capabilities more 

systematically (Microsoft, 2000b). Developing such capabilities is what this research is 

all about. Very limited research seems to have been conducted in knowledge 

management application to the textile industry (Lin, 2003) (Jayaraman, 1984). But before 

we try to develop a tool to implement KM practices, it will be useful for us to lay some 

groundwork on the fundamentals of knowledge management. And before we do that, we 

have to clear an important misconception. 

 

2.2.2 Knowledge Misconception  
"More information does not necessarily translate into more knowledge." 
          -Anon 
 
In fact, the opposite may be true - at least to the manager on the receiving end of 

the massive amounts of information. More information leads not necessarily to more 

knowledge, but to chaos (Radding, 1998). A cartoon once appeared in an online journal, 

showing a man standing by the seashore with an enormous wave about to engulf him. He 

looked up resignedly and said, "Oh good, more information!" (Fuld, 1998). Finding data 

and information is not a problem, finding the right and relevant information is surely a 

significant problem. Textile companies must distinguish between data, information and 

knowledge. Increasing amounts of data do not yield more information and knowledge, 

but in fact, result in rapidly decreasing yield ratio (Fly, 2000). The misconception that 

more information means more knowledge, suggests exactly where KM can make a 

difference: for humans to translate information into knowledge, a mechanism must be 

established for interpretation and context in addition to communication.   
 
 
 
2.2.3 Knowledge Management: A Historical Perspective  

A chronology of important KM events is presented in the following table 

(Beckman, 1999) 
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Table 2.1: Historical Perspective of Knowledge Management Growth (Beckman, 1999) 

Year Entity Event 

1986 Dr. Karl Wiig Coined KM concept at United Nation's ILO 

1989 Large Management Consulting Firms Start internal efforts to formally manage 

knowledge 

1989 Price Waterhouse One of the first to integrate KM into its business 

strategy 

1991 Harvard Business Review (Nonaka & 

Takeuchi) 

One of the first journal articles of KM published 

1993 Dr. Karl Wiig One of the first books dedicated to KM published 

(Knowledge Management Foundation) 

1994 Knowledge Management Network First KM Conference held 

1994 Large consulting Firms First to offer KM services to clients 

1996+ Various firms and practitioners Explosion of interest and activities 

 

2.2.4 Definition of Knowledge  
"Knowledge is applying data and information to make valid inferences"    

       -T. Beckman(Beckman, 1999) 
  
For thousands of years, humans have been discussing the meaning of knowledge, 

what it is to know something, and how people can generate and share new knowledge. 

Defining Knowledge is an essential first step when investigating knowledge 

management. There are several definitions of knowledge that exist, but only a few that 

are relevant to the research will be discussed. 

 

¾ One definition states that Knowledge is information that has been organized and 

analyzed to make it understandable and applicable to problem-solving or 

decision-making - (Turban, 1992) 

¾ Another states that Knowledge is the whole set of insights, experiences and 

procedures that are considered correct and true and that therefore guide the 

thoughts, behaviors and communications of people - (Van der spek, 1997) 
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¾ One specific definition that relates to the ongoing research states that Knowledge 

is reasoning about information and data to actively enable performance, 

problem-solving, decision-making, learning and teaching -(Beckman, 1997) 

 

Thus several definitions of KM exist and are interpreted according to the needs of the 

user. 

 

2.2.4.1 Types of Knowledge  

According to Karl Sveiby, a leading knowledge management consultant, the 

concepts of focal knowledge and tacit knowledge are central to any discussions related to 

KM (Radding, 1998). In fact, implicit and tacit knowledge in Knowledge Management 

are important, often synonymous, terms (Day, 2005). 

 

Figure 2.2: Knowledge Types (Radding, 1998) 

 
Sveiby defines focal knowledge as knowledge about the object or phenomenon 

that is in focus (or of explicit interest). Tacit knowledge is knowledge that is used as a 

tool to manage or improve what is in focus. Tacit knowledge is highly personal, hard to 

formalize and therefore difficult to communicate to others. Or in the words of the 

philosopher Michael Polanyi, "We can know more than we can tell". Tacit knowledge is 

also deeply rooted in action and in an individuals' commitment to a specific context. Tacit 

knowledge consists partly of technical skills (the kind of informal, hard-to-pin down 

skills captured in the term "know-how"), and partly has an important cognitive dimension 

to it. It consists of mental models, beliefs and perspectives so ingrained that we take them 
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for granted, and therefore cannot articulate them. Of the two types of knowledge, tacit is 

more fundamental. For example, if a certain piece of information represents focal 

knowledge (say end-breaks in ring spinning), how a person perceives that information 

and operates on it is driven by his tacit knowledge (decision to continue or stop that 

machine, examine the physical attributes of the spindle or yarn, and so on).  

 

According to Sveiby, although focal and tacit knowledge are complimentary, all 

knowledge is tacit or rooted in tacit knowledge. Tacit knowledge functions as a 

background knowledge, which assists in accomplishing a task that is in focus. That which 

is tacit varies from one situation to another. The human being is a knowledge machine, 

continuously switching between tacit and focal knowledge to blend the old and well 

known with the new and the unforeseen. To further strengthen Sveiby's knowledge 

concepts, Nonaka and Takeuchi (Beckman, 1999) have determined the dimension of 

knowledge accessibility, dividing it into the similar two categories, tacit and explicit and 

stating that knowledge gains in value as it becomes more accessible and formal. 

According to them, tacit knowledge deals with the human mind (knowledge of 

experience), while explicit deals with things such as documents, text and so on, that 

which is readily accessible and in focus. Further, another KM specialist, Collins 

(Beckman, 1999), relates knowledge types to their accessibility, stating that tacit 

knowledge is more embrained/encultured knowledge, while the explicit knowledge is 

more symbol-type. Thus, knowledge seems to exist in several different types of 

dimensions and structures. The next logical step is to define Knowledge Management. 

 

2.2.5 Knowledge Management: Definitions  

Knowledge Management has been around for approximately a decade. Karl Wiig, 

management consultant and Artificial Intelligence practitioner, is one of the field's most 

prominent advocates and its likely founder. His definition of KM is as follows: 

 

¾ "KM is the systematic, explicit and deliberate building, renewal and application 

of knowledge to maximize an enterprise's knowledge-related effectiveness and 

returns from its knowledge assets" (Wiig, 1997) 
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Other definitions of KM are - 

¾ "KM is getting the right knowledge to the right people at the right time so they 

can make the best decision" - (Petrash, 1996) 

¾ "KM applies systematic approaches to find, understand and use knowledge to 

create value" - (O'Dell, 1996) 

¾ "KM is the practice of identifying, capturing, organizing and processing 

information to create knowledge, which is then distributed and otherwise made 

available for others to use and to create more knowledge" - Hubbard (Radding, 

1998) 

 

Leading knowledge theorists believe that knowledge is embedded in people and 

that effective management of knowledge requires hybrid solutions that involve both, 

people and technology. In order to transform knowledge into a valuable organizational 

asset, knowledge, experience and expertise must be formalized, distributed, shared and 

adapted. KM is considered a key part of the strategy to use expertise to create a 

sustainable competitive advantage in today's business environment. 

 

2.2.6 Knowledge vis-à-vis Information  
"Knowledge and Information are not interchangeable"    
        -Anon 

 

Figure 2.3: Data-To-Knowledge 

 
In the knowledge management context, any form of knowledge discussion 

invariably leads to the question of the relationship of knowledge and information. If 

information has meaning, then is it not the same as knowledge? No. Because, the 
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understanding is that information does not become knowledge unless its value is 

somehow enhanced through interpretation, organization, filtration, selection or 

engineering.  

 

Historically, information had been a scarce factor in the decision-making process. 

Decisions had to be made without the knowledge of some critical conditions that could 

determine the outcomes. But as we entered the information era, information was thrust 

upon us in a steadily increasing flow (Simon, 1998). But the relevant information that 

could assist in the decision-making process was missing. We were provided with large 

quantities of information that we could sift and filter through to find the relevant nuggets, 

some of which we surely could not absorb in their totality. But if one factor (information) 

has become abundant in the system, what has become scarce? It is the time that we have 

to process this wealth of information (Simon, 1998). In the widely published world 

represented by works of John Naisbitt's ‘Megatrends’ and Alvin Toffler's ‘The Third 

Wave’, information and knowledge become increasingly blurred as modern systems 

disperse information in volumes greater than what can be absorbed. Both of these books 

were written before the advent of the Internet, which has increased the information 

overload and availability far beyond what either of these writers could have imagined. As 

Sveiby notes, the latest technological developments have further challenged conventional 

notions of information. Information, once deemed as fixed or static, is now dynamic. 

Information has, essentially, become a continuous process. But how is this information 

then related to knowledge? This can be better understood by studying and examining a 

few knowledge hierarchies. 

 

2.2.6.1 Knowledge Hierarchy  

A certain dimension of knowledge considers the premise that knowledge can be 

organized into a hierarchy.  One school of thought draws distinction between data, 

information and knowledge (Van der spek, 1997) (Davenport, 2000) – 
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Data:   Facts, images or sounds 

Information: Formatted, filtered and summarized data 

Knowledge: Instincts, ideas, rules and procedures that guide actions and 

decisions  

 

Another KM specialist, Tobin (Tobin, 1996) adds an additional higher level of 

"wisdom": 

 

Data:   Relevance 

Information: Application 

Knowledge: Intuition, Experience 

Wisdom: 

 

“But one needs to remember that a collection of data is not information, nor is 

collection of information - knowledge, nor is wisdom a collection of knowledge. Rather, 

the whole represents more than the sum of its parts and has a synergy of its own” 

(Bellinger, 2000). Both the above hierarchies jump from information to knowledge, 

assuming that knowledge can be gained by merely obtaining information. There is no 

way in which it can be determined whether or not the right interpretation of that 

information has been done. This "information-gap" will be discussed in detail in the latter 

part of this research. But before that, we need to understand the fundamentally basic 

knowledge process. 

  

2.2.7 Knowledge Process  

The basic knowledge process consists of four steps: capture, storage, processing and 

communication (Radding, 1998).  
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Figure 2.4: Knowledge Process (Radding, 1998) 

 

1. “Capture: The organization/individual captures the focal and tacit knowledge in 

the form of data or higher-level information. 

2. Storage: The captured raw knowledge (data and information) must be stored in a 

place where it can be managed, secured and made accessible to others, such as a 

data warehouse. 

3. Processing: Raw knowledge is transformed into valuable business knowledge 

during the processing step. Processing may involve sorting, filtering, organizing, 

analyzing, comparing, correlating, mining or a number of different techniques. It 

involves a little more than just labeling the knowledge so others can easily find it 

when they need it, or it may entail sophisticated, complex, statistical analysis to 

uncover hidden relationships and insights. It is here that the human intuitiveness 

and experience comes into play in making decisions and it is here that the 

"meaning" contained in that knowledge is determined. 

4. Communications: To be truly valuable, knowledge must be shared with others. 

Communications can be active or passive. Knowledge can be transmitted via 

information systems or passed through personal interaction. It may simply be 

placed in an accessible storage receptacle, ready when users need it.” 

 

2.2.7.1 Knowledge Functions  

Closely related to this knowledge process are the four basic knowledge functions: 

externalization, internalization, intermediation and cognition (Frappaolo, 1998) 
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Figure 2.5: Knowledge Functions (Frappaolo, 1998) 

 

1. “Externalization: This encompasses the capture and storage of raw knowledge. 

The goal is to collect similar knowledge and combine it. Carl Frappaolo, VP of 

Delphi Consulting, includes search and information management and various 

analysis and processing capabilities at this stage. 

2. Internalization: The process of filtering the collected knowledge to extract and 

transfer the information to the particular knowledge seeker. This process may 

involve sophisticated querying and presentation. For example, complex 

knowledge may be visualized and presented not as an overwhelming list of data 

points, but as a rich graphic that reveals relationships and insights at a glance. 

3. Intermediation: Similar to internalization, but addresses the need to transfer tacit 

knowledge using intermediaries. Intermediaries are not typically people, but 

systems and automated agents that provide additional filtering and information 

based on profiles of the knowledge seeker or the knowledge source.  

4. Cognition: The application of knowledge. While automated systems such as 

Expert systems and systems based on Artificial intelligence (AI) can be used in 

this area, cognition remains a manual process. In the end, for example, someone 

must review the list of relationships identified through the data mining and 

determine- probably by using tacit knowledge- which system will be the most 

promising to pursue. And it is this process of extracting the meaning content and 
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enhancing the quality of the information obtained which is missing in any of the 

present generation information systems.” 

 

Justin Hubbard, in an article in Information Week (Hubbard, 1998), pointed out 

that employees learn skills and processes on the job, through interaction with customers 

and coworkers and through their involvement in various business processes, but no 

formal mechanism captures what they learn, organizes it and makes it available to others. 

Similarly, organizations capture volumes of information and have the ability to capture 

additional massive amounts of information; yet the facility for organizing that 

information, processing that into knowledge and disseminating it to others for use and 

possibly for further processing into yet more knowledge are rudimentary at best.  

 

2.2.8 Knowledge Conversion Cycle  
"Knowledge Begets Knowledge"   -Alan Radding (Radding, 1998) 

  

The very process that is used to create, communicate and apply knowledge results 

in new knowledge. New knowledge almost always begins with an individual. A brilliant 

researcher has an insight that leads into a new patent. A shop-floor worker draws on years 

of experience to come up with a new process innovation. In each case, an individuals' 

personal knowledge is transformed into organizational knowledge, valuable to the 

company as a whole. The result is a knowledge cycle in which data is transformed into 

information. The information is then culled and enhanced and transformed into 

knowledge. The knowledge is then applied and the results are documented, creating new 

data and information and hence recommencing the process all over again (figure 2.6). 
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Figure 2.6: Knowledge begets knowledge (Radding, 1998) 

 

Knowledge conversion addresses the problem of pulling tacit knowledge into the 

organization's knowledge base, where it can be managed and shared. Otherwise, this 

knowledge remains highly personal and difficult to communicate. Without a mechanism 

to capture and convert this tacit knowledge into explicit or focal knowledge, a large piece 

of the organization's knowledge asset is unused each day. For this purpose, Nonaka and 

Takeuchi define four phases of the knowledge conversion cycle. 

 

2.2.9 Knowledge Phases  

  

Figure 2.7: Knowledge Phases (Nonaka, 1995) 
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1. Socialization - The conversion from basic tacit knowledge to advanced tacit 

knowledge through sharing of experiences, imitation and practices. This type of 

activity occurs during coaching, in apprenticeships, at conferences and seminars 

or simply during employee interaction during recesses. 

2. Externalization - Also referred to as capture. The conversion from tacit 

knowledge to explicit knowledge, usually by articulating the tacit knowledge and 

turning it into explicit form, such as a report or document. 

3. Dissemination - The conversion from basic explicit knowledge to advanced 

explicit knowledge by the owner's sharing it with one another. Dissemination is 

the primary way knowledge is leveraged throughout the organization. 

4. Internalization - The conversion from explicit knowledge back to tacit knowledge, 

enabling workers to incorporate the knowledge into the way they respond and 

behave when faced with a situation or problem, to which the knowledge applies. 

 

A thorough understanding of the knowledge conversion process is essential to 

implement an effective knowledge management program. According to Dr. Yogesh 

Malhotra (founder, principal and knowledge architect of @Brint.com, a knowledge 

portal), knowledge management systems are effective when handling externalization and 

dissemination (e.g. ISO programs) while being less effective in nurturing and supporting 

socialization and internalization phases of the knowledge cycle (Malhotra, 2000). The 

following example elicits the various phases of the knowledge cycle (Nonaka, 1998).  

 

“In 1985, product developers at the Osaka-based Matsushita Electric Company 

were hard at work on a new home bread-making machine. But they were having trouble 

getting the machine to knead the dough correctly. Despite their efforts, the crust of the 

bread was overcooked, while the inside was hardly done at all. Employees exhaustively 

analyzed the problem. Comparing x-rays of machine-kneaded dough and professionally 

kneaded dough's did not provide any meaningful data. Finally one of them, Ikuko 

Tanaka, proposed a creative solution. The Osaka International Hotel had a reputation of 

making the best bread in town. They decided that she would train with the hotel's head 

baker to study the kneading technique. After a detailed studying procedure, she realized 
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that the baker distinctive style of stretching the dough. After several trial and error 

methods, she and her coworkers designed special ribs inside the machine that replicated 

the bakers' stretching technique, thus successfully reproducing the bread. The result, an 

exclusive "twist dough" machine, was an instant hit and hit records sales in its first year. 

Using this example to understand and correlate to the four phases of the knowledge cycle, 

one can draw the following inferences: 

 

1. From tacit to tacit: Sometimes one individual shares tacit knowledge directly with 

another. Ikuko learned the tacit skills of observation, imitation and practice while 

interning at the hotel, thus "socializing" her way into the craft. But on its own, 

socialization is a limited form of knowledge creation and since it never becomes 

explicit, it cannot be easily leveraged by the organization as a whole. 

2. From tacit to explicit: When Ikuko was able to articulate the foundations of her 

tacit knowledge of bread making, she converted it into explicit knowledge, thus 

allowing it to be shared with her project-development team. Another example 

might be when a company financial controller who, instead of merely compiling a 

conventional financial plan of the company, develops an innovative new approach 

to budgetary control based on his own tacit knowledge developed over the years 

in the job. 

3. From explicit to explicit: An individual can also combine discrete pieces of 

explicit knowledge into a new whole. For the same example, when the financial 

controller of that company collects information from the whole organization and 

puts it together into a financial report, that report is new knowledge in the sense 

that it synthesizes information from many different sources. But this combination 

does not really extend the company's knowledge base either. But when tacit and 

explicit knowledge interact, as in the Matsushita example, something powerful 

happens, and it is precisely this exchange between tacit and explicit knowledge 

that Japanese companies are especially good at developing. And it is this overlap 

that could be the basis of a new approach. 

4. From explicit to tacit: As explicit knowledge is shared throughout the 

organization, other employees begin to internalize it - that is, they use it to 
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broaden, extend, and reframe their own tacit knowledge. Other employees use the 

innovation and eventually come to take it for granted as part of the background of 

tools and resources necessary to do their jobs.”  

 

In a knowledge creating company, all of these four patterns exist in dynamic 

interaction, a kind of a spiral of knowledge. Summarizing the Matsushita example, we 

have the four steps – 

 

1. First Ikuko learnt the tacit secrets of the baker (Socialization) 

2. Then she translated the secrets into explicit knowledge that she could 

communicate to her members and others at Matsushita (Externalization/ 

Articulation) 

3. The team then standardized this knowledge, putting it together into a 

manual or workbook, and embodying it in a product (Dissemination/ 

Combination) 

4. Finally, through the experience of creating a new product, Ikuko and her 

team enriched their own tacit knowledge (Internalization).  

 

This starts the spiral of knowledge all over again, but this time at a much higher 

level. The new tacit insight about genuine quality developed in designing the home 

bread-making machine is informally conveyed to other Matsushita employees. They now 

use it to formulate equivalent quality standards for other new Matsushita products. 

According to Nonaka and Takeuchi (Nonaka, 1995), articulation and internalization are 

the two critical steps in this spiral of knowledge. 

 

This spiral of knowledge elicits one fact; knowledge creation results form 

efficient and effective use of the existing information. And in order for the user or 

decision-maker to utilize this information effectively, the quality of that information is of 

prime importance. It must be understood that Information Quality and Knowledge 

Management have been identified as the tools of future information society (Raether-
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Lordieck, 2003). Enhancing the quality of information results in better understanding of 

the situation, resulting in effective decision-making. 

 

2.3 Information Quality - 
"The issue of information quality is a sleeping giant, and its effects could dwarf those of product 

quality and service quality combined"    -Karl Albrecht (Albrecht, 1999) 
  

 

2.3.1 Information: The Next Quality Revolution? 

There seems to be need for a quality revolution, and the sooner we get it started, 

the better. We've experienced the product quality revolution and the service quality 

revolution. Both are still underway and bringing us valuable lessons. Next comes the 

information revolution. 

 

With all the talk about the shift towards an information-based economy, its 

surprising how little is being said about the staggering costs of defective or mishandled 

information. One of the biggest problems of the information revolution will be how to get 

rid of information and not how to create more of it. One needs to learn to dispose of 

information, not cherish and hoard it. One has to adopt the precept that less is more, i.e. 

we need to cut down on the undisciplined production, duplication and distribution of 

information. Is a 10 page illustrated report really better than a one-page report if the one-

page represents the very essence of the information needed? The recent successes of 

"capsule" books, (such as Books for "Dummies" and "idiots"), testifies the fact that the 

people are well aware of information overload. They want distilled knowledge on 

specific topics, not a drink from a fire hose. 

 

2.3.2 Information Quality   

Information quality problems hamper virtually every area of a business, from the 

mailroom to the executive office. Every hour the business spends hunting for missing 

data, correcting inaccurate data, working around data problems, scrambling to assemble 

information across disintegrated databases, resolving data-related customer complaints, 

and so on, is an hour of cost only, passed on in higher prices to the customer. That hour is 
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not available for doing value-added work. Research has shown that senior executives at 

one large mail order company personally spend the equivalent of one full-time employee 

(senior executive) in reconciling conflicting departmental reports before submitting them 

to the Chief Executive Officer. This means that the equivalent of one senior executive's 

time is spent or wasted because of redundant and inconsistent (non-quality) data. 

According to Bill Inmon, 80 to 90 percent of the human efforts in building a data 

warehouse are expanded in handling the interface between operational and data 

warehouse environments (Inmon, 1992). 

 

The resulting effect is that information quality problems hurt the bottom line. The 

social and economic impact of poor-quality data costs billions of dollars (Wang, 1995) 

(Strong, 1997). Quality experts agree that the costs of nonquality are significant. Quality 

consultant Phil Crosby, author of Quality is Free, identifies the cost of non-quality to 

manufacturing as 15-20 percent of revenue (Crosby, 1979). J.M. Juran pegs the cost of 

poor information quality at 20 to 40 percent of sales (Juran, 1988), Kearny puts this cost 

at 25 to 30 percent of sales dollars, while in service companies, poor quality can amount 

to an increase of 40 percent in operating costs (Boyle, 1992). Furthermore, as much as 40 

to 50 percent or more of the typical IT budget may actually be spent in "information 

scrap and rework", a concept well known in manufacturing. Following the analogy 

between manufacturing and information systems, we can clearly see that there is a 

significant economic benefit to be gained if data or information quality can be managed 

effectively (Wang, 1992). Information quality is a business issue and information quality 

improvement is a business necessity. For organizations in a competitive environment, 

information quality is a matter of survival, and then of competitive advantage. For 

organizations in a public and not-for-profit sectors, information quality is a matter of 

survival, and then of stewardship, of stakeholder resources.  

 

Before defining Information or Data Quality, it is imperative to understand what 

data and information is and why information quality is required. And because the 

ultimate objective of business is to achieve profit or to accomplish its mission, one must 

then define what is meant by knowledge and wisdom in the context of information 
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quality and how it differs from information (Degler, 2000). It is in wisdom or applied 

knowledge that information is exploited, and its value realized.  

 

2.3.2.1 Data  

Data is the plural form of the Latin word datum, which means "something given". 

In the context of classical computer science, the term data has come to mean numeric or 

other information represented in ways that computers can process. Simply stated, data is 

the representation of facts about things (where facts means something that is known to 

have happened or to be true or to exist). Data is the raw material from which information 

is derived and is the basis for intelligent actions and decisions. As an example, 

‘19195551212’, represents a fact that is true. While it represents something real in the 

world, this data without a descriptive definition or a context is meaningless. Data is only 

the raw material from which information may be produced. 

 

2.3.2.2 Information  

If data is the raw material, information is a finished product. Information is data in 

context. Information is usable data. Information is the meaning of the data, so facts 

become understandable. The previous example of data becomes understandable 

information when one knows that ‘+1 (919) 555-1212’ is the telephone number of the 

information directory for Raleigh, North Carolina and surrounding areas. It includes the 

country code 1, the area code 919, the telephone exchange 555 and the number within the 

exchange 1212. Information quality requires quality of three components: clear definition 

or meaning of data, correct value and understandable presentation (the format represented 

to a knowledge worker). Non-quality of any of these parameters or components could 

cause a business failure or wayward decision-making. Information is applied data and 

may be represented as follows (English, 1999): 

Information  = f(Data+Definiton+Presentation) 

 

From a business perspective, information may be well defined, the values may be 

accurate, and it may be presented meaningfully, but it still may not be a valuable 
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enterprise resource. Quality information, in and of itself, is useless. But quality 

information understood by people can lead to value. 

 

2.3.2.3 Knowledge  

Quality information becomes a powerful resource that can be assimilated by 

people. Knowledge workers plus quality information provide the potential for 

information to have value. A database without knowledge workers using it produces as 

much value as a product warehouse without ordering customers. Knowledge is not just 

information known, but it is information in context. Knowledge means understanding the 

significance of the information. Knowledge is applied information and can be represented 

by the following formula (English, 1999): 

Knowledge = f(People+Information+Significance) 

 

Knowledge is the value, added to the information by the people who have the 

experience and acumen to understand its real potential. With the continuing evolution of 

information technology, organizations are now able to capture knowledge electronically, 

organize its storage and make it sharable across the enterprise.  It is possible, however, to 

have a wealth of enterprise knowledge but still see an enterprise fail. Knowledge has 

value only to the extent that people are empowered to act based on that knowledge. In 

other words, knowledge has value only when acted upon. 

 

2.3.2.4 Wisdom  

The penultimate goal in any organization is to maximize the value of its resources 

to help accomplish its mission. The information resource is maximized when it is 

managed in a way that it has quality and when it is easily accessible/available to the 

decision-maker or to the user. People resources are maximized when they are trained, 

provided resources (including information) and empowered to act, carry out the work of 

the enterprise and satisfy the end customers. Wisdom is applied knowledge and may be 

expressed in the formula (English, 1999): 

Wisdom = f(People+Knowledge+Action) 
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The goal of information quality is to equip the knowledge workers with a strategic 

resource to enable the intelligent learning organization. Peter Senge defines the learning 

organization as one that "is continually expanding its capacity to create its future" 

through learning and shared experiences (Senge, 1994). An intelligent learning 

organization is one that maximizes both its experience and its information resources in 

the learning process. An intelligent learning organization shares information openly 

across the enterprise in a way that maximizes the potential of the entire organization. So 

after all this discussion, how can Information Quality be defined? 

 

2.3.3 Information Quality: Definition  

Information Quality is defined as "consistently meeting the knowledge-workers 

and end-customers expectation", through information and information services (English, 

1996), enabling them to perform their jobs efficiently and effectively. Information quality 

describes the attributes of the information that result in user (customer) satisfaction 

(Nayar, 1996). There are two significant attributes or definitions of Information Quality. 

One is inherent and the other is pragmatic (English, 1999).  

 

¾ Inherent Information Quality  is the correctness or accuracy of the data. If all facts 

that an organization needs to know about an entity are accurate, that data has an 

inherent quality - it is an electronic representation of reality. 

 

¾ Pragmatic Information Quality is the degree of usefulness and value data has to 

support the enterprise processes that enable accomplishing enterprise objectives. 

In essence, pragmatic information quality is the degree of customer satisfaction 

derived by the knowledge workers who use it to do their jobs. 

 

Data in a database or data warehouse does not have any actual value; it only has 

potential value. Data has ‘realized value’ only when someone uses it to do something 

useful. It is possible to have inherent information quality without having pragmatic 

information quality. Data that is not required to support any business processes, or 

required to make any business decision, or data not used for the purpose of trend analysis, 



  

 31

is irrelevant. Even if the values are correct and have an inherent quality, that data is 

useless, and has no value to the enterprise. In fact, it is non-quality information since it 

costs the enterprise money and resources to obtain and maintain that data which adds no 

value. It has a negative net worth.  

 

Earlier we saw that information can be represented by the formula (English, 

1999): 

Information = f(Data+ Definition + Presentation) 

 

The three components that make up the finished product of information are 

separate and distinct components that must each have quality to have overall information 

quality. If we do not know the meaning (definition) of a fact (data), any value will be 

meaningless and we have non-quality for information. If we know the meaning 

(definition) of a fact, but the value (data) is incorrect, it results in non-quality. If we have 

a correct value (data) for a known (defined) fact, but its presentation (whether in the form 

of a written report, on a computer screen, or in a computer-generated report) lacks 

quality, the knowledge worker may misinterpret the data, and again results in non-

quality. 

 

Thus information quality is not an esoteric notion; it directly affects the 

effectiveness and efficiency of business processes. Information quality in its simplest 

form can be expressed as (English, 1999): 
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Table 2.2: Quality Characteristic v/s Knowledge Worker Benefit (English, 1999) 

Quality Characteristic Knowledge Worker Benefit 

The right data The data I need 

With the right completeness All the data I need 

In the right context Whose meaning I know 

With the right accuracy I can trust and rely on it 

In the right format I can use it easily 

At the right time When I need it 

At the right place Where I need it 

For the right purpose I can accomplish our objectives and delight 

the customers 

 

 
2.3.4 Dimensions of Information Quality  

Studying the 5-dimensional Information Quality model creates another form of 

representing the information quality phenomenon (Figure 2.8 (Albrecht, 1999)). The Data 

logistics and data protection parts are concerned with the capture and storage of the data. 

The Information behavior encompasses what human beings do with the data and 

information, viz. recording information manually or with the aid of a computer, 

paraphrasing it, getting information from others, etc. 

 

Figure 2.8: Albrecht's Five Dimensions of Information Quality (Albrecht, 1999) 
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Information design is at the heart. It uses software’s and other tools to create new 

information and knowledge by transforming source information into meaningful form. 

This meaning is then used for knowledge creation, wherein the human skill of drawing 

insights and conclusions from the existing information comes into play. It could also lead 

to new inventions, conceptualizing new ideas, conceiving new strategies and building 

new models and rethinking existing beliefs. Thus, the five dimensions further strengthen 

the Knowledge Process/creation and the Knowledge phases concepts that were discussed 

earlier and will provide us with a strong foundation to design a new approach.  

  

All the above, discussed literature points, in the direction of the need to develop a 

fundamentally new and a unique methodology that could be used as a knowledge 

management tool for rationalizing data and information (data utilization) and enhancing 

information quality, so as to reduce the overload (information overload) that tends to 

occur in the day-to-day functioning of the plant operation and make it simple for the 

personnel/knowledge worker to make a right decision. It is the "meaning content" of the 

information or information quality enhancement characteristic, vis-à-vis the knowledge 

worker (the decision-maker) that needs to be studied. Further, it is necessary to address 

and understand the decision-making process used by the knowledge worker in order to 

process the information and knowledge, so as to be able to make the appropriate, right 

decision.  

 

2.4 Decision-Making - 

Decision-Making is an integral part of the management of any kind of 

organization. More than anything else, competence in this activity differentiates the 

manager from the non-manager and, more importantly, the effective manager from the 

ineffective manager. In discussing decision-making, it is customary to focus on one or 

more of the following three points: the decision-making process, the decision-maker and 

the decision itself. The decision-maker is the knowledge worker who processes the 

information using the decision-making process to reach to a decision. This means that it 

is important for us to understand a decision and its different types, as well as understand 

the basis of the decision-making process along with its function. This will provide the 
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necessary tools to process information quality vis-à-vis the knowledge management 

process, resulting in effective and efficient decision-making. 

 

2.4.1 Decision  

Simply stated, the term decision would mean a moment or an instance in an 

ongoing process of evaluating alternatives and meeting an objective. Although there are 

several definitions of the term decision, as per Ofstad, the most common use of the 

phrase “to make a decision” means to make a judgment regarding what one ought to do in 

a certain situation after having deliberated on some alternative course of action (Ofstad, 

1961). Decisions are action oriented. They are judgments that directly affect a course of 

action. The decision process involves both, thoughts and actions, culminating in an act of 

choice. Decisions have varying degrees of significance. The decisions made by top 

management are often vital to the long-term strategy of the organization, so that clearly 

such choices are highly significant. On the other hand, the day-to-day decisions made by 

the operating and manufacturing management in the technical plant floor areas of the 

organization provide a foundation for the commitments and changes initiated by 

decisions made at the higher levels of management. 

 

2.4.1.1 Types of Decisions  

Decisions are classified in several different ways, but perhaps the most common 

types are the “programmed and non-programmed” decisions, as per Simon (Simon, 

1960). Another classification of decisions is composed of “routine, adaptive and 

innovative” decisions (Gore, 1962), while Delbecq classifies them as “routine, creative 

and negotiated” decisions (Delbecq, 1967). It is fairly easy to see these several 

classification schemes, which could easily be compiled into two basic categories; routine, 

recurring and certain on one hand, and the non-routine, non-recurring and uncertain 

decisions on the other hand. It is significant that a decision is simply a means to an end, 

not, as is frequently assumed, an end in itself. The end is, of course, the outcome that will 

result from the choice; an outcome, it is hoped, that will attain the objective that gave rise 

to the integrated process of decision-making. 
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2.4.2 Decision-Making Process 

Similar to the various definitions of the term decision, there are several views on 

the process of decision-making. In Simon’s words, decision-making comprises three 

principal phases: finding occasions for making a decision; finding possible courses of 

action; and choosing among courses of action (Simon, 1960). Another notion of the 

decision-making process entails information gathering, development of alternatives, 

evaluation of alternatives and finally making a choice (Witte, 1972). One other thought 

process looks at three distinct elements: problem recognition, problem diagnosis and 

action selection (Schrenk, 1969). Without a doubt, decision-making is the most 

significant activity engaged in by managers in all types of organizations and at any level. 

The current and lasting impact of managerial performance is inextricably centered in the 

efficacy of managerial choices. Most of the managerial behavior can be explained in a 

context of decision-making. Making decisions of all types and at all levels is the principal 

thrust of significant managerial actions. The true measure of management is reflected in 

the success of its decisions over time. 

 

2.4.2.1 Functions of Decision-Making  

The components of the decision-making process are the functions of decision-

making. These functions are as follows (Simon, 1960): 

 

1. Setting managerial objectives –The decision-making process starts with the 

setting of objectives, and a given cycle within the process culminates upon 

reaching the objectives that gave rise to it. 

2. Searching for alternatives – In the decision-making process, searching involves 

scanning the internal and external environments of the organization for 

information. Relevant information is formulated into alternatives that seem likely 

to fulfill the objectives. 

3. Comparing and evaluating alternatives - Alternatives represent various courses of 

actions, which singly or in combination may help attain the objectives. 

4. The act of choice – Choice is ‘the moment’ when the decision-maker chooses a 

given course of action from among a set of alternatives. 
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5. Implementing the decision  - Implementing causes the chosen course of action to 

be carried out within the organization, resulting in transforming the choice from 

an abstraction into an operational reality. 

6. Follow-up and control – This function is intended to ensure that the implemented 

decision results in an outcome that is in keeping with the objectives that gave rise 

to the total cycle of functions within the decision-making process. 

 

The decision-making process is an orderly process beginning with the discovery 

by the decision-maker of a discrepancy between the perceived state of affairs and the 

desired state. This desired state is usually between an ideal and a realistically attainable 

state. Alternative actions are selected, and one of these alternatives emerges as the action 

of choice followed by justification for it. This is followed by its implementation. The 

process is completed with a feedback about whether the action resulted in movement 

toward the desired state of affairs. If the perceived and the desired state of affairs have 

not narrowed sufficiently, a new cycle is likely to commence. 

 

The significance of decision-making stems from the fact that it affects all the 

functions of managers in formal organizations. It is the one activity that most nearly 

characterizes the behavior of managers, and the one that clearly differentiates managers 

from other occupations in the society. Decision-making is at the heart of what 

administrators and managers do (Hickson, 1995). In fact, it is important to know that 

decision-making is a more comprehensive process than problem solving; the latter is only 

part of the former. They are differentiated by the fact that problem solving involves the 

process of thoughtfully and deliberately striving to overcome obstacles in the path toward 

a goal, while decision-making is the choice process, in which one among several 

possibilities is selected. Particular kinds of decisions may necessitate problem solving; 

but the presence of problem solving is not sufficient to justify claim of decision-making. 

The terms then are interrelated, but not interchangeable. The reason for this clarification 

is due to the closeness of the use of these two activities in the real world, as well as in the 

context of the case studies in this research too. 
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This discussion gives an understanding of the various components and types of 

decisions, as well as the relevant functions of the decision-making process that influence 

the decision-maker. It is the collective understanding of knowledge management, 

information quality and decision-making attributes that will assist in proposing an 

effective and efficient preliminary decision model, which would form the basic 

underlying foundation for developing an appropriate methodology for investigating and 

mapping the weave-room performance decision-making process. 
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3 PRELIMINARY DECISION MODELING 
 
3.1 Development of Decision Model - 
 

As seen in chapter two, knowledge is a function of information, people and 

significance. Knowledge is not just information, but information put into context. 

Information becomes knowledge only when it’s meaning is understood and used by the 

decision-maker. Knowledge Management is the practice of finding, understanding and 

using this knowledge to create value, and it is precisely the need to study this value-

enhancement in decision-making that formed the basis of the National Textile Center’s 

(NTC) project titled “Information Engineering: Textile Industry’s Value-Adding Key to 

Effective Decision-Making” (Hodge, 1999). The initial part of this research was an 

integral part of that NTC project and led to the development of the Decision Cycle Model 

explained in the following sections and forms part of the basis for this research study. 

 
3.1.1  Self-Generated Information  
 

Before computers became a primary source of information to textile production 

managers, these managers relied extensively on “self-generated” information to make 

decisions (such as machine changeover schedules that were often determined by counting 

the number of “boxes” of yarn available in the spinning room; when the number of boxes 

got low, more number of machines were assigned to run that count) (Cahill, 1988). 

Consequently, the type of information needed and the time it was needed was highly 

recognizable to that production manager. In effect, this information had a high use value 

to that individual. This high use value was because the user's needs and the information 

generated were from the same source, namely the plant personnel. There was an 

immediate and clear "matching" between the information presented and the requirements 

of the user. But as automated sensing replace human observation, the managers began to 

lose that personal sensitivity between what the “numbers” meant and their personal 

awareness of the plant “situation”. Furthermore, as computers were used as “data-

digesters”, this personal sensitivity to numbers was further reduced. This gap between 

what computerized information “tells” a manager and what the manager “needs to know” 

is a major impediment to the use value of information. 
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3.1.2 The Information “Gap”  

This gap, which presently exists in many information systems in textiles, must be 

converted into an interface. A “gap” means that there is an open space between two 

different parts of the system, in this case, the user and the information source. An 

interface, however, is a point of contact between two different functions where an 

efficient transfer occurs between these two functions. Changing this gap into an interface 

is perhaps one of the most important issues in the design of an efficient and effective 

information system. In 1965 it had been anticipated that the success of an information 

system would not be its ability to generate large quantities of information, but its ability 

to integrate the human user into the system (Cahill, 1988). It is only when the user, the 

decision-maker, becomes an involved participant in the information system can 

information begin to approach its full use potential. As the human decision-maker is 

progressively integrated into the system, that system then evolves from being an 

information system into a communication system.    

 

3.1.3 The Information Dilemma  

The information systems developed over the last 30 years have been heavily 

technology based, while decision-making remained a human thinking process (Cahill, 

1988). It can be envisioned that the information system was a sort of a pipeline through 

which information would flow past various users in the organization. As particular users 

desired/needed some information to make decisions, they “tapped” the pipeline. This 

basic approach of people tapping the information flow as needed to make decisions is 

basically the same today. Unfortunately, as businesses became more complex and the 

system could generate increasing quantities of information, then the discriminating power 

of the user to select and digest the “right” information was stretched to the limit. This 

phenomenon, also known as information overload, resulted in inferior or downgraded 

decision-making, due to the sheer volume of information that had to be processed in a 

given decision-making time frame (Morgan, 1996) As this dilemma of the information 

system and the human user increased, it evidently developed into a communication 

“barrier”. 
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3.1.4 Communication “barrier” – What is it? 

A communication barrier exists when a human user is impeded from gaining the 

full “use value” of the information available to him. Such barriers are a natural byproduct 

of attempting to bring together dissimilar functions such as information technology and 

human decision-making. In order to smoothly bring together dissimilar functions it is 

necessary to convert the barrier into an interface. The peculiar characteristic of an 

interface is that it allows smooth and efficient flow, which in this case is flow of 

information from the system to the user. It is the design of this interface between the 

technology of the information system and the human decision-maker, which will greatly 

determine the value realized from that information (Cahill, 1988). 

 

3.1.5 Information ≠ Communication  

Information systems primarily involve generating and distributing information 

throughout an organization. Such information transmission is the necessary first step in 

developing any communications capability. But information has no use, and therefore no 

value, until a decision-maker utilizes it. It is the human decision-maker who constitutes 

the second component of a communications system. The point of integration, as seen in 

figure 3.1, where the human decision-maker “taps” into the information system is what 

forms the interface.  And the design of this interface will influence the proficiency of 

converting information into decisions.  
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Figure 3.1: Users "Tap" the information flow to make decisions  

 

3.1.6 Decision-Making  
"You cannot solve a problem with the same level of thinking that created it" -Albert Einstein 

 

Decision-making is one of the main tasks of a manager. Whether it is at the 

department level, facility management level or enterprise management level, some form 

of manufacturing information in some level of detail is a key requirement. Davenport & 

Prusak (Davenport, 2000) also reiterate this fact in their book, "Working Knowledge: 

How Organizations manage what they know?" Data are objective description of facts, 

and information is the subjective interpretation of that data. Decision-Making requires 

up-to-date and accurate information. Data must be meaningful and understandable and 

also relevant to the problem or decision. Knowing what is happening accurately and in a 

timely fashion and by making data-compilation and information-gathering more efficient, 

one is able to think better (Yudkowsky, 2004). The Knowledge Management concepts 

discussed earlier clearly indicate that information and data are needed to gain knowledge 

and make the right decision.  

 

Often managers must make decisions in spite of the imperfections of data found 

in databases. Effective decision-makers can compensate for various deficiencies the data 

may possess, especially if the decision-maker is acquainted with the data's idiosyncrasies 

(Chengalur-Smith, 1999). The success of a company is strongly related to the successful 
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decisions of its managerial team. For decision-making procedures to be kept active there 

is a continuous need of information acquisition and processing. But as Herbert Simon 

points out, that it is usually not possible to obtain all the relevant information to a 

problem by the time a decision has to be made (Schwartz, 1998).  The final information 

to be provided to the particular levels has to be precise, complete, ready at the right time 

and free of excessive element (redundant information). The ability of the users to make 

"right" decisions does not depend on information itself, but on the meaning and 

understanding derived from that information. The asymmetry of information, or relative 

lack of vital, relevant information, added to the imprecision or uncertainty about the 

meaning of some information, adds to the burden of effective decision-making. If 

information access is a key driver, providing the right information filtering capabilities 

emerges as a major challenge. It is here that Information Engineering (IE) plays a vital 

role. The term Information Engineering has been more extensively used in the computer 

science industry and is defined in several different ways1 (Martin, 1989) (Grant, 1992). 

But for our research purpose, IE is defined in context with the decision-making process. 

 

3.1.7 Information Engineering  

Information Engineering can be defined as a technique for extracting the 

"meaning" contained in information to allow the understanding needed by a user to make 

a "right" decision. Another definition could be providing the right information, in the 

right form, quantity, quality and the right time, so as to enable the manager to efficiently 

and effectively perform his/her job. It is Information Engineering that allows a computer 

to digest the constant stream of data being generated by the computerized sensors and 

monitors of the plant, and then extract from that, information that has some meaning 

content. According to Mr. Neil Cahill, VP of Institute of Textile Technology,  "When one 

has to make a decision, it is the meaning contained in the information that is needed to 

make a "right" decision, and not the information alone". Of all the information available 

in existing plant reports today, only about 10-15% of the information contained in these 

reports is actually utilized. This low information utilization occurs due to the desired 

                                                           
1Definitions: Information Engineering is the application of an interlocking set of automated techniques in which enterprise models, 
data models, and process models are  built up in a comprehensive knowledge base and are used to create and maintain data processing 
systems or an organization-wide set of automated discipline for getting the right information to the right people at the right time. 
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information (vital information) being buried in the report and requiring more diagnostic 

time than the user can provide" (Cahill, 1997). It must be realized that 80% plus of the 

time to reach a decision is used simply to find the right information. According to Myers, 

"While all communication contains information, not all information has communication 

value" (Cahill, 1985). Therefore, the goal should be to optimize the quality of the 

messages transmitted through the interface from the information system to human user. 

Information Engineering assists in this process. 

 

3.1.8 Message Interface  

The ability of the user to make “right” decisions does not depend on information 

itself, but on the “meaning and understanding” derived from that information. The sender 

attempts to convey meaning through the message of the information. It is the message 

contained in the information that transfers meaning. This suggests that one way to 

improve the value of information is the designing of a message interface. This interface 

enhances the meaning of information in order for the user to better understand the 

business situation in which he/she must make a decision. 

 

The information contained in a report describes various characteristics about a 

business situation. However, the information content of a report does not ensure that the 

user has grasped the meaning of the situation. In other words, the user may have the 

information, but he may not have the “message”. Every report containing information has 

a message. If it didn’t, then the report would have no intended purpose. Therefore, 

messages can be thought of as the intended meaning to be conveyed by the information in 

the report. When the user of that report grasps the intended meaning, it can be said that he 

“gets the message”. The transmission and reception of the messages is the 

communication process. 

 

3.1.9 Message Content  

Information is the raw material of the human thinking. But it is the “meaning and 

understanding” that is the raw material of decision thinking.  Information by itself has no 

meaning or understanding. The human decision-maker acquires meaning and 
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understanding not from the raw information, but rather from the “message content” of 

that information. This conversion process by which raw data is translated into decisions is 

the Decision Cycle Model (figure 3.2), and one way of utilizing the Information 

Engineering approach is by analyzing and understanding this model. 

 

 

 

Figure 3.2: Decision Cycle Model (Cahill, 1997; Hodge, 1999) 

 

In this model of a communication system, the goal is to optimize the quality of the 

message transmitted through the interface from the information system to the human 

user. One primary consideration is to assess both the “message” and the quality of the 

interface. Since message quality and content deal with the degree of meaning conveyed to 

the decision-maker, it becomes evident that the decision-maker must be actively involved 

in the design of this message interface. By designing information in such a way that it's 

fit for use - making what we can call "actionable information" in today's fast-paced, 

information overloaded environment - one can construct meaning out of the clutter of 

disjointed data fragments (Linder, 2000). 

The Decision Cycle
Identify parameters

   Facts and Figures

Various data related together to

describe a situation

Analyzing the situation to create
meaning content

Conveys a meaning about the situation
creating understanding

Choice made to reach an expected
objective
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The “Detection” and “Data” parts of the model represent a data warehouse, which 

is a repository of the company’s historical data. The “Information” part of the model is 

comparable to data mining, which involves extraction of meaningful and useful 

information. The “Decision” part at the other end of the model is synonymous with 

expert systems (decision support tools relying on the concept of Artificial Intelligence 

and going beyond just programmable decisions). While the data being generated and 

information processed is at one end, the outcome of the decision being made is on the 

other end. But if one looks at the center of the cycle, one realizes that right decisions are 

not made merely by obtaining information, but by the correct diagnosis of the meaning of 

that information. If the meaning is interpreted correctly, then one gets the right message, 

which means one will probably make the right decision. It is here, in the center of the 

Decision Cycle Model that machine intelligence can be created and it is here that 

Information Engineering can be applied to the manufacturing system (Karpe, 2001). This 

type of intelligence can give the competitive edge and this competitive intelligence seems 

to highly influence decision-making in many aspects of a company’s operations (Gehner, 

2004). Information Engineering can thus be used to bridge the gap between the Data to 

Decision phases. It is the right decision that leads to favorable outcomes for that company 

and this is where information actually creates value (Cahill, 1985). 

 

In order to effectively utilize all the relevant literature reviewed (knowledge 

management, information quality and the data to decision cycle model) for analyzing and 

understanding the weave-room decision-making process and developing the Information 

Engineering methodology, it is imperative that one first understands the concept of 

process mapping and modeling, especially since there is a need to model all the 

information that would be gathered during the research process.  

 

 

3.2 Process Mapping – 

Process Mapping is a management tool initially developed and implemented by 

General Electric as part of their integrated “Best Practices” and “Process Mapping” 
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strategy to significantly improve their bottom-line business performance. The process 

mapping concept is used to describe, in workflow diagrams and supporting text, every 

vital step in the business processes. Process Mapping is a proven analytical and 

communication tool intended to help improve the existing processes or to implement a 

new process-driven structure in order to reengineer the business processes. It is an 

excellent tool to better understand the current processes and to eliminate or simplify those 

requiring change. 

 

3.2.1 Process Mapping Concept  

The fundamental concepts of process mapping are based on the idea of structured 

analysis, which has produced significant payoffs in diverse business enterprise 

application such as banking, insurance, manufacturing, pharmaceuticals, etc. The benefits 

of process mapping include reductions in product and service development costs, fewer 

system integration failures, uniformly better process understanding, and improvement in 

overall business enterprise operations and performance. The following two points can 

summarize the basic process mapping concept: 

 

1. Understanding a process or system by creating a “process map” that graphically 

shows things (objects or information) and activities (performed by men or 

machines). The process map is designed to properly relate both, things and 

activities. 

2. Structuring the process map with a hierarchy, where major functions are at the top 

level and successive process map levels reveal well-bounded details. Each process 

map should be internally consistent. 

 

The output resulting from these concepts leads to the formation of a process map, 

or alternatively also called a ‘Model’. Process mapping and modeling are terms that are 

interchangeably used. Lets understand the basic concept behind Modeling. 
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3.3 Modeling – 

“ A modeling process is a set of activities to be followed for creating one or more 

models of something (defined by its universe of discourse) for the purpose of 

representation, communication, analysis, decision-making, design or synthesis, or 

control” (Vernadat, 1996). Further, a model is a useful representation of some object. It is 

(more or less) an abstraction of reality (or universe of discourse) expressed in terms of 

some formalism (or language) defined by modeling constructs for the purpose of the user 

(Vernadat, 1996). In other words, A is a model of reality B for an observer C, if C can 

use A to obtain information on B (Minski, 1968). Models are highly prone to subjectivity. 

A model is a presentation of complex reality. Models are more easily created, evaluated 

and manipulated than the reality they present. Modeling is an application of a standard, 

rigorous, structure methodology to create and validate physical, mathematical or 

otherwise logical representation of a system, entity, decision, phenomenon or process 

(Anon2, 1996). Several different types of models exist which can be used to describe 

aspects of an enterprise; such as descriptive, formal, programming and analytical models.  

 

With reference to the Decision Cycle model that was discussed in the earlier 

chapter, the “Detection” and “Data” parts of the model represent a data warehouse, which 

is a repository of the company’s historical data. In regards to these stages, studies have 

been conducted (at the College of Textiles at North Carolina State University) on the 

profiling, classification and standardization of the data. Attempts were made to describe 

and define the data elements of specific relevance to decision-makers, such as 

superintendent, foreman, operator, maintenance personnel, etc., in knitting mills, one of 

the components of the textile supply chain (Cete, 2001).  Modeling (Integrated Definition 

(IDEF) Modeling in particular) was used for this purpose. As part of developing the 

present Information Engineering approach, IDEF modeling/mapping technique will be 

used. Results obtained will be utilized in mapping out a particular decision-making 

process in the weaving industry of the textile supply chain.  
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3.4 IDEF Process Mapping/Modeling - 

IDEF stands for Integrated DEFinition language. It is a methodology for 

describing, managing and improving complex processes and systems. It provides a 

common, public-domain language for modeling and describing processes, data, 

requirements, as well as functions (Cete, 2001). It was first developed as part of the US 

Air Force Integrated Computer Aided Manufacturing (ICAM) Program in the early 1980s 

(ICAM, 1981) to graphically capture characteristics of manufacturing (Le Clair, 1982).  

The overall methodology is called ICAM and its specification techniques are the 

I(CAM)DEFinition methods (Godwin, 1989). Since then, it has become the most well-

known and widely used method worldwide for modeling because of its simplicity. 

Originally, IDEF method comprised of three non-integrated modeling techniques, namely 

- IDEF0 (for functional modeling), IDEF1x (for data and information modeling) and 

IDEF2 for dynamic modeling (Vernadat, 1996). IDEF0 added features to the Structured 

Analysis and Design Technique (SADT) methodology, which made it a standard for use 

as the language to describe decisions, actions and activities that make up today's complex 

organizational environments (Wizdom-Software, 1998). 

 

An IDEF process map or model, as it is referred to in IDEF, is developed to 

facilitate process understanding, analysis, improvement or replacement of processes. 

Processes are composed of interfacing or interdependent parts that work together to 

perform a useful process function. Process parts can be any combination of things, 

including people, information, software, processes, equipment, products or raw materials. 

The process map can be used to describe what a process does, what controls it, what 

things it works on, what means it uses to perform its functions and what it produces. Two 

important components of an IDEF process map are graphic diagrams and a glossary that 

define all of the function names, arrow labels and acronyms used in the model. 

 

3.4.1 IDEF0 Process Modeling  

IDEF0 is a method designed to model decisions, actions and activities of an 

organization or system. IDEF0 models help to organize the analysis of a system and to 

promote good communication between the analyst and the customer. As a 
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communication tool, IDEF0 enhances domain expert involvement and facilitates 

decision-making through simplified graphical devices (Cete, 2001). As an analysis tool, it 

assists the modeler in identifying what functions are performed, what is needed to 

perform those functions, what the current system does, both right and wrong. Thus, 

IDEF0 models are often created as one of the first tasks of a system development effort. 

An illustration of a basic IDEF0 model is shown in the figure 3.3. 

Figure 3.3: Basic IDEF0 Process Model 

 

The text in the box is the name of the activity for which it stands, typically a verb 

or verb phrase (here called function or activity). Each side of an activity box has a 

specific meaning. The left side is reserved for inputs, the topside is reserved for controls, 

the right side is reserved for outputs, and the bottom side is reserved for mechanisms 

(resources). This reflects system principles; Inputs are transformed to outputs; Controls 

constrain or dictate under which conditions transformations occur; and, Mechanisms 

describe the resources needed to accomplish a function. A top-down diagramming 

method such as IDEF0 goes from the general to the specific, from a single diagram that 

represents an entire system to more detailed diagrams that explain how the subsections of 

the system work. The IDEF0 Methodology is primarily used for understanding the AS-IS 

(Present State) environment - the functions that are carried out, the relationships between 

them, and the logical breakdown of those functions into their sub-functions. The AS-IS 
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scenario is then utilized to design and develop the TO-BE (Future Proposed State) 

environment (Ang, 1996), thus allowing for process or function or decision improvement.  

 

3.4.2 Fundamental Concepts of IDEF0  

There are seven fundamental concepts of IDEF0 and they are described as follows 

(Wizdom-Software, 1998): 

 

1. A problem must be understood to be solved. IDEF0 is used to build a model of 

the subject. Then this model answers questions about the subject. 

2. IDEF0 stands top-down, modular, hierarchic and structured. 

3. As a functional modeling methodology, IDEF0 is not an organization chart, nor 

flow diagram. Moreover, there is no organization and time dependency. 

4. As a diagramming methodology, IDEF0 shows component parts, 

interrelationships among them and how they fit into the hierarchical structure. 

5. Supporting disciplines and coordinated teamwork is essential for IDEF0 

methodology. That means the results will reflect the best thinking of the team. 

6. Structured and rigorous IDEF0 method follows rules and requires that all analysis 

and design decisions and comments be in written form. 

7. It is the principle of gradual exposition of detail that IDEF0 follows. A basic 

diagram starts with a progression of a general diagram, and then gives a more 

specific breakdown. The whole system, as a single unit in a single box is the 

starting point of the representation of an IDEF0 model. The single box has a 

general name and then there are general interface arrows. The top-level single box 

is decomposed into its sub functions, which have more specific names with 

specifically named arrows. Then, those second level boxes will be decomposed in 

turn into their sub-functions and so on. 
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3.4.3 Benefits of IDEF0  

IDEF0 has the following key benefits (Wizdom-Software, 1998): 

 

• “It provides an understanding of the AS-IS environment. 

• It is a widely accepted means for communicating and presenting results. 

• In order to interview people, a forum and structure can be established. 

• Opportunities for improvement are easily identifiable. 

• The relationships of data and unneeded functions are revealed. 

• In order to evaluate baseline and further analysis, AS-IS model can be 

documented using IDEF0. 

• IDEF0 can be used to draw a roadmap from the AS-IS to the TO-BE model.” 

 

 

3.4.4 IDEF0 Standards  

An IDEF0 diagram page consists, typically of three to six activity boxes with 

arrow interconnections. Each activity may be described in greater details in another 

diagram, one level lower in the diagram hierarchy. The lower level diagram may be 

thought of as a set of activities contained within the higher-level activity. The lower level 

shows the insides of the parent. The process of creating detail diagrams is called 

decomposition. An IDEF0 model may contain hundreds of pages; from the top-level 

single box to a detailed diagram several levels down the model hierarchy. 

 

Each process map should have a top-level context diagram that not only 

establishes the top-level function, but also the context of that function. This is called the 

A-0 diagram (pronounce “A minus zero”). The arrows on this process diagram interface 

with process functions outside the process area to establish a focal point for the process 

map. Since the single box can represent a whole process, the descriptive name written in 

the box is generic. The same is true of the interface arrows since they also represent the 

complete set of external interfaces to the process. The A-0 diagram also sets the process 

map scope or boundary and orientation. The A-0 context diagram also presents a 

statement specifying the process maps’ viewpoint and purpose, which help to guide and 
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constrain the creation of the process map. The viewpoint determines what can be “seen” 

within the process map context and from what perspective. The purpose expresses the 

reason why the process map is created and actually determines the structure of the 

process map. Part of the mapping discipline is to review the lower-level diagram to verify 

that the viewpoint has not changed. Thus a viewpoint that represents a specific person, 

such as a “manager”, is verifiable; but a generic viewpoint, such as the “industry” is not, 

and could lead to an ambiguous model creation. 

 

Boxes represent functions, which may be activities, processes, decisions, etc. A 

function describes what happens in a particular environment and could be performed by 

people, machines, computers, etc.. Labels are words that name functions, data and 

objects. Boxes and arrows are labeled. Words are chosen to aid communication. Function 

labels are verb phrases and are placed inside the box. Arrow labels (for Inputs, Controls, 

Outputs, Mechanisms – ICOM’s) are nouns or noun phrases and placed alongside or tied 

to the arrows. Arrows represent data, and are always connected to a box, on at least one 

end.  The interfaces of boxes and arrows show relationships. Parent arrows can separate 

into two or more branches. Branching illustrates how one entity group constraints 

multiple functions. Similarly, two or more component arrows can come together to form 

a single arrow. Feedback is very important because they close the loop between the 

functions. Feedback is sometimes expressed as a two-way arrow, if the information going 

between the two functions is closely related. Two-way arrows sacrifice some clarity on 

higher-level diagrams in order to gain simplicity.  

 

3.4.5 IDEF0 Functional Hierarchy  

Limiting the representation to 3-6 boxes can control complexity within IDEF0 

process mapping. Boxes are numbered from 1 to 6 in the lower right hand corner. Each 

activity on an IDEF0 diagram may be described in further detail in a lower diagram, 

which in turn would show the details of its parent box. Each box on a lower diagram, 

may in turn, be further detailed in more diagrams. This forms a hierarchy of diagrams, 

that are represented by a node index, with the node numbers starting with “A”, which 

identifies them as “Activity” diagrams (Wizdom-Software, 1998).  
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When decomposing a function box on an IDEF0 diagram, all arrows entering or 

leaving the box must appear on the child diagram. First, the parent box must be 

decomposed into its sub functions. Starting with the first input, determination needs to be 

made as to which sub functions on the child diagram has that input. The input needs to be 

shown on the appropriate child sub function with the same label name. Similar steps need 

to be followed for all other inputs, outputs, controls and mechanisms. Tunneling an arrow 

at the unconnected end indicates that the data conveyed are not relevant to or supplied by 

the parent diagram. Tunneling an arrow at the connected end indicates it does not appear 

in details diagrams. It is possible for the arrow to disappear for one or more levels of 

detail, and then be reintroduced.  

 

In addition to node number entries (activity box numbers) and the ICOM’s, 

diagram hierarchy is tracked in several other ways, such as diagram title, context number 

(C-number), DRE (Detail Record Exposition) number and parent context entry. The title 

of the diagram comes from its parent. Each diagram is assigned a C-number in the lower 

right hand corner of the diagram. The C-number is the author’s initials followed by the 

next sequential diagram number for that author. When a function box is decomposed, the 

(DRE) number is place under the right hand corner of the parent box. The DRE number is 

the C-number of the child diagram. If no reference number exists, the box is not 

decomposed. Parent context appears on the upper right hand corner of the diagram. The 

parent entry shows a miniature of the function boxes of the parent diagram, with the 

parent box shaded. Figure 3.5 shows an example of the standard IDEF0 Frame, with an 

explanation of its various functions.  
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Figure 3.4:Standard IDEF0 frame, along with brief explanation of its functions (Wizdom-Software, 
1998) 

 
One of the most important features of IDEF as a process mapping concept is that 

it gradually introduces greater and greater levels of detail through the process mapping 

diagram structure comprising the process map. In this way, providing the reader with a 

well-bound topic and a manageable amount of detail to learn from each process map 

diagram enhances communication.  One such brief example of the use of IDEF0 in the 

textile knitting plant process mapping is illustrated below.  
 
 
3.4.6 Knitting Process Model  

A brief example of the use of IDEF0 modeling in the knitting process mapping is 

shown in the figure 3.5 (Cete, 2001). The base model is the A-0, followed by its 

decomposed diagrams. When one clicks on the “circular weft knitting operations” 

activity box, the box pops up into another page that shows the presented A0 diagram 

(middle). From the A0 diagram, if the “knitting” activity box is clicked, it goes to the 

lower-level diagram, named as A2 (bottom) because the activity selected in the A0 

diagram is the second one, “knitting”. The number seen on the lower right corner in 
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“knitting” activity process box on A0 diagram formulates the lower level diagram node. 

Knitting represents the large diameter circular weft knitting machines’ operations.   
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Figure 3.5: Knitting IDEF0 Process Models (Cete, 2001) 
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This mapping of the knitting process was accomplished with the use of a 

commercial software called Wizdom Software, wherein the Process Works module of the 

software assisted in building the IDEF0 process models. Similar use of IDEF0 will be 

made, to model and map the decision-making process for the individual case studies 

research, and assist in developing an Information Engineering methodology.  
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4 RESEARCH METHODOLOGY 
 
4.1 Primary Research Objective – 

The main purpose of this research was to understand and define the weave-room 

performance decision-making process by mapping AS-IS and TO-BE models, and 

developing and Information Engineering Methodology that could result in more effective 

and efficient decision-making by textile plant personnel. 

 

4.2 Research Goals – 

The primary research objective can be broken down into the following five 

specific goals: 

 

4.2.1 Goal 1: As-Is Decision-Making Process Model using IDEF0 

Develop an “AS-IS” map of the weave-room performance decision-making 

process (using IDEF0 technique) for each plant case study. 

 

The IDEF0 methodology was primarily used for understanding the AS-IS (present 

state) environment- the functions that are carried out, the relationships between them, and 

the logical breakdown of those functions into their sub-functions. The AS-IS approach 

was then utilized to design and develop the TO-BE (future proposed state) environment, 

thus allowing for process or function or decision improvement.      

 

4.2.2 Goal 2: To-Be (Best Practices) Decision-Making Process Model using IDEF0 

Propose a generic “TO-BE” Best Practices map, based on the “AS-IS” maps, 

literature reviewed and interaction with subject experts. 

 

4.2.3 Goal 3: Performance Improving Tasks 

Define key performance improving tasks for enhancing the weave-room decision-

making process, based on the results of the “AS-IS v/s TO-BE” comparison. 
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4.2.4 Goal 4: IDEF0 SWOT Analysis 

Evaluate the usability/functionality of IDEF0 as a tool for analyzing plant-specific 

manufacturing decisions by means of a SWOT (Strength-Weaknesses-Opportunities-

Threats) analysis.  

 

4.2.5 Goal 5: Information Engineering Methodology 

Propose a generic Information Engineering Methodology for decision mapping, 

which could be utilized across different departments of a manufacturing plant. 
 
 
4.3 Research Approach – 

Based on the literature reviewed, the research information was gathered using a 

case study approach, focused on the current decision-making processes of U.S. textile 

companies. Case study research is a widely used and accepted approach in the 

development of modern management theories and models, since it enables development 

of new ways of describing reality using qualitative information (Yin, 1994) (Gummerson, 

2000). Furthermore, it provides reasonably good potential for result generalization from 

very few cases, or even a single case, based on the opportunity for holistic view of a 

phenomenon or series of events. The case-study approach enables a fundamental 

understanding of the structure, process and driving forces, rather than a superficial 

establishment of correlation or cause-effect relationships (Gummerson, 2000). Personal 

interviews assisted in this case study approach and added an interactive element to the 

findings.  The industry sample included manufacturing sites from one segment of the 

textile complex, viz. weave room or the weaving plant. Thus, the unit of research analysis 

was a textile (weaving) manufacturing plant, and not the entire textile industry.  The main 

study focused on three textile weaving plants, with one or more decision-makers in each 

plant.  

  

In order to obtain information for the case study and analysis of the decision-

making process, the plant managers at the three weaving plants were contacted, via 

telephone, mainly to introduce them to the research topic to be studied, and also to gain 

their permission for participating in the case study approach. A formal introductory letter 
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(Appendix D), along with background research information for their review and 

feedback, followed the initial personal telephone call. Concepts and ideas learned from 

the literature reviews were utilized and interpreted to formulate a pilot interview 

questionnaire (Appendix E). Initial rounds of interviews were conducted at the three 

weaving plants. Once that aspect was accomplished, several rounds of visits were carried 

out to these three plants on different occasions, based on the availability of the plant 

personnel for personal one-to-one interview meetings. At this stage, the questions were 

based on the individual situations and scenarios and hence the use of a personal recorder 

was important to capture all the information during the discussion phase. Additionally, 

several types of reports, as well as screen-shot examples of the processes to identify the 

data and information elements used in the decision-making process were collected. After 

completion of the plant visits at each weaving plant, all the different types of information 

gathered was interpreted and converted to a readable format. This information, coupled 

with the concepts reviewed in the literature [pertaining to the decision-making process, 

knowledge phases (Socialization, Externalization, Dissemination, Internalization) and 

information quality], along with the Wizdom Software’s IDEF0 Process Works module, 

were used to define the AS-IS map/model and propose a structured TO-BE map/model 

for the decision-making process with regards to the weave room performance decision. 

All efforts were made to collect and analyze plant reports, forms and such other 

documents that are deemed fit for information collection and analyzing situations. The 

information obtained was graphically represented using the standards for process 

modeling (IDEF0) methodology. This process also assisted in identifying and isolating 

the inherent deficiencies in the current decision-making processes at the three weaving 

plants and map a best practices decision-making process for the weave room efficiency 

decision. The following snapshot comparison of knowledge management v/s decision-

cycle was also utilized as a basic underlying foundation to develop the appropriate 

approach to data collection. 
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Figure 4.1: Snap-Shot Comparison of Knowledge Tools & Decision Cycle Model 

 
 

As can be seen in figure 4.1, the initially proposed Decision Cycle Model draws a 

close resemblance with the different principles of knowledge management. Further, 

Information Engineering (which is at the heart of the Decision Cycle Model, and 

represented by the ‘Diagnosis’ and the ‘Meaning” components), is being compared and 

explained using the four knowledge phases, and this approach, in conjunction with the 

IDEF0 process mapping technique, forms the basic foundation for conducting the 

research study.  The knowledge phases can be further explained in the following manner: 

 

¾ Socialization Phase (Tacit -to- Tacit) - Document current method of 

decision-making in the textile plant(s) for the particular decision. This was 

accomplished by the use of case studies, personal interviews and sharing 

insights and experiences by spending "work time" with the decision-

maker. 
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¾ Externalization/Articulation Phase (Tacit -to- Explicit) - Based on the 

information gathered through questionnaires, interviews and experiences 

gained, the AS-IS scenario for the particular decision-making process was 

developed. 

 

¾ Dissemination/Combination Phase (Explicit -to- Explicit) - The inferences 

drawn from the AS-IS model were used to design and create a TO-BE 

model for the particular decision process, in the form of a Best Practices 

decision-making process for the weave-room that identified and explicitly 

illustrated the important, relevant components with reference to the 

particular decision.  

 

¾ Internalization (Explicit -to- Tacit) - With the information obtained from 

the TO-BE model, the information engineering methodology was 

developed that could result in reduced information overload, increased 

data utilization and enhanced decision-effectiveness. This methodology 

can be later applied to different decisions across different departments of a 

manufacturing plant. 

 
 
4.4 Research Contributions - 

The main purpose of this research was to understand, define and map the AS-IS 

and TO-BE models for the weave-room performance decision-making process, and 

develop an Information Engineering methodology. In addition to benefiting the industry, 

this research will also provide an insight to the academic world (teaching, research and 

students) into the decision-making process in one sector of the textile industry. Hence, 

the expected research contributions encompass the following:  

 

• Contribution to published management theory – Illustrate and demonstrate the 

conceptual understanding of knowledge management, information 

engineering and quality with reference to the decision-making process, 
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especially in one sector of the textile industry; develop an Information 

Engineering methodology for effective and efficient decision-making by the 

textile plant personnel; analyze the use of IDEF0 as a tool for capturing 

decisions.  

• Contribution to industry viability – The resulting AS-IS decision-process 

models could be used as reference models by each of the textile weaving 

plants, to understand their respective current decision processes and compare 

them with the Best Practices TO-BE model. Additionally, the benefits of the 

TO-BE model can be extended to other weaving plants that would be seeking 

to enhance the decision-making process of their weaving plants.  

 

 

4.5 Research Deliverables – 

Based on the research goals and approach, the research deliverables are: 

 

• A structured, well-defined AS-IS weave-room performance decision-making 

process map for each plant. 

• A TO-BE Best Practices map that could be used by and weave-room plant. 

• A listing of key performance improving tasks for enhancing the weave-room 

performance decision-making process. 

• A SWOT analysis of the usability/functionality of IDEF as a tool for analyzing 

plant-specific manufacturing decisions. 

• A generic Information Engineering methodology for mapping manufacturing 

decisions across different plants. 

 

4.6 Research Summary – 

The goal of the research was to fundamentally enhance the decision-effectiveness 

of the textile personnel on the plant floor, using the Decision Cycle Model as the basis, as 

well as using the knowledge management principles reviewed in the literature. The 

Information Engineering approach could prove to be a valuable asset in improving data 

and information quality with the use of knowledge management and modeling tools, 
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thereby reducing the overload (information overload) that tends to occur in the present 

generation highly automated machinery. In combination with Knowledge Management, 

Information Quality and Decision-Making, the Information Engineering Methodology 

can eventually lead to the development and creation of a kind of Digital Decision 

Dashboard (D3), which would be the decision-making tool of the next generation for the 

textile industry. A digital dashboard is defined as a customized solution for the 

knowledge workers that consolidates personal, team, corporate and external information 

and provides a single click access to analytical, and collaborative tools (Microsoft, 

2000a). It brings an integrated view of a company's diverse sources of knowledge to an 

individual's desktop, enabling better decision-making by providing immediate access to 

key business information.  Dashboards are a sophisticated way of presenting vital 

information in an “at-a-glance” graphical format, always with the option of drilling down 

into the details of the data (Ricketts, 2005). The D3 can be a similar tool for decision-

making in textiles, capturing and disseminating vital management information for 

effective and efficient decision-making, thus addressing a critical need presently facing 

the textile industry. 
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5 DATA COLLECTION & ANALYSIS 
 
5.1 Introduction - 

To completely describe a manufacturing system, several models are usually 

created, each from a different viewpoint. Traditionally, these models were created 

independently using different methodologies and in different environments. The ICAM 

developed IDEF standards provide techniques for function and information modeling. 

These techniques are widely accepted in the government and commercial sectors (Peters, 

1997). IDEF provides a means of capturing the dataflow and ancillary properties of a 

process and is more discipline than structured analysis. The one significant capability that 

it lacks is capturing the dynamics of the process. IDEF0, the standard for function 

modeling, is widely applied to analysis of business processes, including textile processes, 

wherein it was used to study and develop the textile and apparel industry AS-IS and TO-

BE enterprise models (Lovejoy, 2002) (Jayaraman, 1992). IDEF’s use permits an 

understanding of the broad perspective of the intrinsic component functions of the 

manufacturing process, and the flow of information and materials between them 

(Harrington, 1985). Although the IDEF literature states that it could be used for modeling 

decisions ( in addition to processes), not much research has been conducted in this 

particular application of IDEF. The following case studies use IDEF0 for decision 

mapping/modeling. As stated in the research approach section of chapter 4, three textile 

weaving plants were selected for the case study approach. The identities of the three 

plants have not been revealed for disclosure risk reasons; and have been referred to as 

Case_1, Case_2 & Case_3. Wizdom Software’s Process Works module was used to map 

the various components of the decision-making process of the three plants that were 

studied and analyzed as part of this research process. All the standards and principles for 

IDEF have been followed in defining and developing the AS-IS maps for the case 

studies. The viewpoint and the purpose for all the cases studies was consistently the 

same, in order to maintain stability and integrity of the IDEF mapping technique. Three 

main outputs of the Wizdom software are the graphic IDEF diagrams (that are shown as 

part of the case study write-up), the IDEF0 glossary (terms and their definitions) and text 

(in the form of attachments of reports/screen-shot examples that are part of the 

Appendices). In this respect, one specific custom addition to the maps was in the form of 
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“dotted arrows” that signify the presence of some form of attachment (document, report, 

process example, etc.) that was present in the appendix for that relevant decision/task.  

 

5.1.1 IDEF0 Glossary  

This glossary consists of all the terms (activities/tasks, as well as the input, 

control, output and mechanism arrows) that are used in the development of the three 

weaving plant AS-IS process models, as well as the TO-BE, Best Practices process 

model. 
 

Term Definition 
1st Shift Technician Technician from 1st. shift 
3rd Shift Personnel Personnel working in 3rd. shift 
3rd Shift Supervisor Supervisor working in 3rd. shift 
3rd Shift Technicians Technicians from 3rd. shift 
Action Plan Planned course of action 
AFS Report Available For Sell Report from MainFrame System that provides information 

on weekly demand, production in-process, orders, net fabric available, etc. 

Airjet Technician Training 
Sheet 

An Exercise completion sheet for training an employee for the Airjet 
Technician position 

Allocate Appropriate 
Resources 

Allocation of Resources in an appropriate manner 

Allocate Cleaning 
Resources 

Allocate Cleaning Resources 

Allocation Plan Structure approach to allocate resources 
Alternative Possible solution for the problem 
Assess Situation Evaluate the situation 
Atmospheric Condition 
Management 

Manage atmospheric conditions 

Attend Morning Meeting Attend Morning Meeting 

Availability Plan Plan with reference to available resources 
Availability Procedures Availability of cleaning personnel, material resources needed and time to 

perform the required tasks 

Background Information Background Information 
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BARCO Loom Monitoring System that provides all the relevant information about the 
looms 

BinStock Warehouse where all the yarn received is stored and regular inventory is 
carried out by warehouse staff 

BOM Example An example of a Bill of Material (BOM) inquiry to estimate the material 
required to manufacture the selected pattern 

Bookings Report Week-To-Date Bookings Report provided by Corporate Office 
BPCS System An ERP type computer system that is primarily used for purchasing, planning 

production schedules, financials, customer service and generating several other 
types of reports 

Check & Provide Feedback Check & Provide Feedback 

Check Completed Work 
Order 

The completed work order is reviewed and feedback provided to the MWRS 
system for use in the future 

Check Inventory Levels Check Inventory Levels 

Check Plant Floor Issues 
Regularly 

Safety, working conditions and other plant floor issues, keeping a constant 
watch on all matters of the weave room 

Check Vendor Yarn 
Availability 

Check with major vendors as to their availability of yarn for filling and warp 

Clean Plant Clean the Plant 
Cleaned Plant Plant that is cleaned 
Cleaning Material Dusting, mopping, cleaning, etc. supplies 
Cleaning Plan Carefully drafted cleaning approach 
Cleaning Tasks Examples of cleaning tasks 
Cleaning Tasks (Sweeper) An example of cleaning tasks for sweeper for all 3 shifts 

Control Plant Conditions 
(Engineering) 

Unit that is responsible for controlling all the atmospheric and the facility 
engineering related conditions within and outside the plant 

Controlled Conditions Controlled atmospheric conditions as a result of regulating the conditions as 
per production needs 

Controlled Optimal 
Atmospheric Conditions 

Best possible atmospheric conditions 

Coordinate Order Delivery Customer Service coordinates with other units for on-time delivery of 
customer orders 

Coordinate Production 
Activities (Production) 

This unit is responsible for coordinating the production related functions 
within the plant. 
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Coordinate Sample 
Weaving 

Coordinate all activities related to weaving samples as per instructions from 
the central design team 

Coordinate Training Coordinate training activities/schedules for employees and develop training 
manuals for specific job functions 

Coordinate Weaving 
(Production,Technical, 
Engineering,HouseKeeping) 

This unit is responsible for coordinating all the production related functions 
within the plant, as well as technical, housekeeping and plant conditions 
(maintenance and atmospheric conditions) 

Corporate Sales & Forecast Forecast and sales requirements as submitted by the corporate team 

Create Production Orders Create Production Orders that have all the information needed for the weave-
room personnel to weave that order on the specific loom 

Create Shop Orders Shop orders are work orders that have all the information needed for the 
weave-room personnel to weave that order on the specific loom 

Create Work Orders Create Work Orders 

Customer Demands Customers tend to demand or change their requirements with regards the due 
dates for the order delivery 

Customer Orders Customer Service submits order requirements through the BPCS system 
Customers Customers who submit their orders to the company 
Daily Morning Meeting Senior management meets every morning @ 8:30am to discuss various ways 

to optimize resources for maintaining or improving efficiency 

Daily Sample Report Daily Sample Report sent to the Central Design Team to review the latest 
status of the sample weaving progress 

Deliver Piece Ticket Deliver ticket with all relevant information for weaving the particular style to 
the weave-room 

Deliver To Weaving Style Master and Piece Ticket delivered by planning associates to weave-room
Delivery Dates Dates by which customer orders need to be delivered 
Design Flow Example Steps to get the list of Mfg To Print Head End specification sheets so that all 

the relevant needed raw material and information for the particular sample that 
needs to be woven can be obtained 

Design Team The Designing team based at a remote location 
Determine Available 
Resources 

Determine Available Resources 

Determine Need to Mfg Decision to manufacture or not, based on the inventory levels, loom 
availability and customer delivery schedules 

Determine Raw Material 
Requirement 

Based on the demand from planning, determine filling and warp requirement 

Determine Style 
Requirement 

Determine Style Requirements 
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Discuss Mechanical 
Breakdowns 

Discuss mechanical breakdowns constantly with the technologist and his team

Discuss Potential 
Alternatives 

Discuss Potential Alternatives 

Discuss Potential Solutions Discuss Potential Solutions 

ERP System An ERP information/computer system that is primarily used for purchasing, 
planning production schedules, financials, customer service and generating 
several other types of reports 

Estimate Yarn (warp, 
filling) Requirements 

Estimate both, warp and filling yarn requirements 

Evaluate High Stop Looms Evaluate and analyze reasons for stopped looms 

Evaluate Potential Solutions Evaluate potential solutions based on interaction with plant personnel and 
reviewing and researching information using BARCO 

Example of Researching 
info 

An example of researching information to resolve production problems 

Examples of Reports Examples of a few reports generated for senior management 

Execute Style Change Do the needful for style change 

Execute Work Order Complete the Work Order 

Execution Plan Plan to execute the Work Order 
Existing Cleaning Tasks Existing Cleaning Tasks 

FabTrack Information System that provides all information on yarn and cloth inventory 
and position 

Facility Maintenance 
Management 

Facility Maintenance Management 

Feedback Provide information on latest status of the situation 
Filling Report Yarn Filling Report 
Generate New Orders List Generate and print out the list of new planned orders that need to be woven 

Generate Reports Design and generate various daily, weekly, monthly plant level reports on 
production, efficiency, quality, cost, labor, performance, etc. 

HeadEnd Sheet Design specification sheet that spells out the information needed to weave the 
sample 

Historical Information Information on past customer orders and style history, as seen on MainFrame 
System 

HVAC System to control the atmospheric conditions 
Implement 
Solution_Production 

Implement Appropriate Solution for production related problems 
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Implement 
Solution_Production-
Technical 

Implement Appropriate Solution for production and technical related problems

Implement 
Solution_Technical 

Implement the best possible solution for technical related problems 

Inprocess Inventory Material that is in-process (somewhere in the plant) 
Inspection Report Greige fabric inspection quality report 
Internal Yarn Availability Yarn available in-process or internal inventory 

Inventory Levels Loom/Machine Parts availability in supply room 
Keep Plant Clean Responsible for housekeeping and maintaining a clean plant environment 
Keep Plant Clean (House-
Keeping) 

HouseKeeping unit that is responsible for keeping all the sections (inside and 
outside) of the plant clean, including offices, machines, restrooms, parking 
lots, etc. 

Late Order Report Bookings report, providing information on orders that are late and upcoming 
in the next several weeks 

List of Reports A summarized version of the different types of daily, weekly and monthly 
reports that are generated for the plant level senior management 

Loom Report Loom Schedule report that lists all the looms and the status of material running 
on them 

Loom Status Handwritten status report of the various patterns running on the looms and 
their corresponding information related to warps and time left for warp-outs 

Looms Equipment that manufactures cloth 
Machine Shop Machine shop used for engineering, replacing weave-room equipment parts 

and maintaining atmospheric conditions 

Machines Looms and all other weave-room equipment 
MainFrame System Computer system that is primarily used for planning production schedules, 

generating different reports and other planning functions 

Maintain Optimal 
Conditions 

Maintain the best possible atmospheric conditions 

Maintain Optimal Facility 
Conditions 

Maintain the best possible plant facility conditions 

Maintain Optimal Weave-
Room Performance 

Maintain the best possible weave-room performance 

Maintain Optimal Weave-
Room Performance 
(CONTEXT) 

The overall top-level objective of every weave-room is to maintain the most 
optimal performance levels, that are measured in terms of efficiency, picks 
inserted and other similar parameters 

Maintain Optimal Work 
Conditions 

Maintain best possible working conditions 
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Maintain Production 
Machinery (Technical) 

Technologists are responsible for maintenance and settings of all the 
production machinery, including break-down and preventive maintenance 

Maintain Quality (Quality 
Control) 

Address and attend to all quality control related matters with reference to both, 
yarn and fabric 

Market Trends Trends based on market demand and customer needs 
Mfg or Not Mfg Manufacture or not manufacture the style 
Monitor Atmospheric 
Conditions 

Monitor the atmospheric conditions (temperature, humidity, etc.) 

MWRS Maintenance Work Request System (MWRS) - contains all information to 
with reference to maintenance work order status and updates 

MWRS History Example An example of the MWRS History Display Menu, Display by Name and 
specific listing of a work order 

MWRS Menu MWRS Main Menu Display 
New Cleaning Tasks New Cleaning Tasks 

New Orders New sampling orders that arrive from the corporate office 
OJT On the job training instructor; employee whose additional function is to train a 

new employee 

Ontime Delivery Ontime delivery of customer orders 
Open Order Report To-Date Bookings Report providing detailed information on the style 

requirements 

Optimal Weave-Room 
Performance 

Best possible weave-room performance, especially with reference to plant 
efficiency 

Ordering example A step-wise snap-shot system example of ordering yarn required as per 
requirements from planning 

Orders Customer Orders that come in via EDI, fax or email 
OTOM Report On Time Order Management System Report providing information on the 

filling yarn requirements 

Personnel- Cleaning Contract Personnel 
Piece Ticket Ticket with all relevant information for weaving the particular style 
Plant Maintenance System A comprehensive plant maintenance computer information system, that could 

assist in maintaining information of all the plant-wide maintenance work 
requests, as well as monitor and regulate the atmospheric conditions of the 
plant 

Plan Production (Planning) Planning unit is responsible for planning and  scheduling the looms in the most 
optimal way. 

Planned Orders Report Report that lists all the new items that need to be woven, along with their 
corresponding warp item numbers and quantities needed 

Planner Responsible for production planning and scheduling looms 
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Planning Dept Unit responsible for planning and scheduling functions 
Plant Manager Plant Manager 
Plant Personnel All personnel involved in particular plant functions 
Plant X Schedule Source of warp and filling yarn 
PlantFloor Interaction Continuous plant floor meetings, interactions and discussions with plant 

personnel 

PM List Preventive Maintenance check list 
Prepare Samples (Product 
Development) 

Develop new samples as per the direction of the central designing office 

Preventive Maintenance Maintenance schedules performed to on a regular basis for maintaining 
machinery and equipment in continuous working and good condition 

Prioritize Resource 
Allocation 

Based on urgency and need of the Production (Work) Order, determine 
priority of resource allocation 

Problem Issues All issues that are causing problems in that unit 
Process Customer Orders Enter data into the system with reference to the customer orders as they are 

received via some form of written documentation 

Process Customer Orders 
(Customer Service) 

Customer Service unit receives customer orders via EDI, fax or email, enters 
into the system and generates the planning and purchasing requirements 

Process Example A snap-shot screen printed example of the process 
Product Parameters All aspects of products (yarn, warp, fabric) 
Production Dept The Production unit that is responsible for manufacturing the cloth 
Production Schedules Production scheduling with reference to looms and plant personnel 

Propose Suggestions Propose Appropriate Suggestions 

Purchase Raw Material 
(Purchasing) 

Purchasing department that is responsible for ordering filling yarn and warp 

Purchasing Dept Purchasing department that is responsible for ordering yarn 
Purchasing Manager Manager responsible for purchasing of raw material 

QC Manager Quality Control Manager 
QC Stop Ticket Loom stopped due to Quality related problems 
Quality Labs Quality labs that test yarn quality issues 
Quality Notice Report on quality related problems; provides information on problem, its 

origin, present status, etc. 
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Raw Material Purchased Raw Material purchased based on order requirements 

RBS Report Requirements By Style (Weaving Requirements) Report 
Receive Style Orders Style orders are received by the Planning Dept. 

Regulate Conditions As 
Needed 

Keep control on atmospheric conditions 

Research Historical 
Information 

Research Historical Information 

Resolve Standing Looms Allocate plans for looms that are standing due to any reason 

Return Material Based on the yarn/fabric quality as compared to the standard, return the 
material(yarn) back to the supplier for exchange of quality yarn; or if fabric, as 
seconds 

Review Inventory Continuously review inventory levels, for current and future needs, as well as 
to maintain optimal inventory levels 

Review Production 
Problems 

Review and address production problems with technologist and 3rd. shift 
supervisors 

Review Production-
Technical Problems 

Review and address production and technical problems/issues with 3rd shift 
supervisor and technicians 

Review Quality Problems Any yarn/fabric quality related problems 

Review Technical Problems Review Technical Problems 

Review Work Orders Review Work Orders 

Roaming Inspector Roams the weave room and checks swatches of cloth against standards, both 
for accuracy and quality 

Run Out Form Production Run Out form filled by supervisors from different shifts and 
handed to Plant Manager; contains information on warp outs, style changes, no 
fillings/warps, mechanical problems, etc. 

Run Out Report Production Run Out form filled by supervisors from different shifts and 
handed to Plant Manager; contains information on warp outs, style changes, no 
fillings/warps, mechanical problems, etc. 

Sample Instructions Instructions for actions/status of sample weaving 
Sample Specs Designers from the central design team provide sample specifications for 

weaving different samples with various combinations 

Schedule Cleaning Schedule Cleaning 
Schedule Cross-training Schedule cross-training to ensure all weave-room housekeeping tasks are 

performed during the absence of any cleaning personnel 
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Schedule Loom Schedule loom for weaving 
Schedule Loom Set-up Schedule Loom Set-up 

Senior Management Unit/Department Managers 
Shift-End Report Shift-end report prepared by shift supervisors/technicians that provides 

information on warp run-outs, material/machinery issues/problems, 
miscellaneous problems 

Solution Best possible solution for solving the problem at hand 
Source & Maintain Yarn 
Quality (Sourcing & 
Quality Control) 

Address and attend to all quality control related matters with reference to both, 
yarn and fabric 

Source New Yarn Obtain yarn from new vendors 
Special Projects Coordinate and develop training modules and methods; perform Industrial 

Engineering studies; generate various production related company-wide 
reports for senior management 

Stops Report BARCO report that provides information on warp and filling related loom 
stops status 

Style Changed Raw material for new style introduced on the loom, as per requirement 
Style Master Provides all information with reference to the style that needs to be woven 
Submit Purchase Order Submit order for raw material based on requirements, availability and 

inventory levels 

Supervise Plant Conditions Responsible for maintaining optimal plant and atmospheric conditions 

Supervise Supply Room Keep a check on supply room inventory for prompt availability of supplies as 
required by the weave room 

Supervise Warp-Filling 
Changes-Issues 

Style Changes, Warp Changes, Filling Changes; in-charge of all personnel and 
activities related to these tasks 

Supply Room clerk Clerk keeps all records of supplies that come in and go out of the supply room 
and provides a regular report to weaving supervisor and plant manager 

Technicians Technical folks that are cross-trained and responsible for and assigned all 
types of electronic, as well as mechanical tasks to fix 

Technologist Technical Specialist 
Vendor Inventory Availability of filling or warp yarn with the vendor 
Vendor Yarn Availability Vendor Yarn Availability 

Warehouse Inventory Material that is available for use in the supply room 

Warp Crew Responsible for warp changes, run-outs, style changes 



  

 75

Warp Patrol Sheet Status of warp at different places within the weave room 
Warp Report Report that displays the status of the warp running on different looms for 

different styles 

Warp Status Report Handwritten warp status report created by weaving supervisor in charge of the 
warp requirements for weaving (Warp outs, warp on floor, warp changes, style 
changes) 

Warp Teams Teams that are responsible for style change, warp-outs 
Warping Dept Warping Department is responsible for producing and delivering all warp on 

schedule 

Weaving Manager Manager in charge of production and other related functions 
Weaving Supervisor Weaving supervisor in charge of production activities 
Work Order Facility maintenance related work request 
Woven Sample Sample woven as per designer instructions 
Yarn Availability Availability of yarn from the new vendor when needed 
Yarn Expeditor Sample yarn hauler who is responsible to collect all the required yarn for 

sample and regular production weaving 

Yarn Inventory Yarn that is available for use 
Yarn Planner Staff responsible for planning the yarn requirements 
Yarn Shows Attend a few yarn shows to find out the new varieties and vendors of yarn 
Yarn Suppliers Yarn purchased from outside parties 
Yarn Vendor Report Vendor report stating the availability status of yarn within their facility 

Yarn Vendors Yarn purchased from outside parties 
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5.2 Case_ 1_Study - 
  
5.2.1 Introduction  
  

Case_1 study was conducted at a jacquard weaving plant. The plant operations 

began in the late 1980’s. The original ownership changed to a new owner in early 2000. 

The original product-mix of the plant included upholstery and mattress-ticking. 

According to the Plant Manager, since the upholstery related business partners relocated 

to an international location, the plant’s upholstery business also moved offshore. 

Presently the plant’s core business is only mattress-ticking. The new parent company, 

which has bought a few other textile businesses in the domestic market, has been 

consolidating most of its domestic operations, while exploring new international 

partnerships and collaborations. The plant purchases most of its raw materials (yarns) 

from one of its sister companies, while some is being purchased from a few other yarn 

vendors. The warp is primarily polyester and the filling is cotton, rayon, acrylic and other 

diversified types of yarn as per the style requirements. The plant has more than 150 

looms, but operates only about 60-65 at the present time, based on market orders. The 

production levels are in the range of 400,000 yards/week. The plant operates on a 5 

day/week and 3 shifts /day schedule. There are slightly more than 150 total employees, 

including salaried staff and hourly employees. The Weave-Room performance decision-

making process for Case_1 is modeled with the aid of diagrams using IDEF0 

methodology. (Please refer IDEF0 Glossary section 5.1.1 for term definitions). 
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5.2.2 Level A-0 
 

 

Figure 5.1: Context Diagram-Case_1 (A-0) 

 

The main function of the plant is to maintain optimal weave-room performance, 

which is shown in the top-level Context Diagram (figure 5.1). The key decision-makers 

meet during the daily morning meeting to discuss various day-to-day production and 

related issues, and try to come up with the best possible alternatives to resolve them and 

to maintain the best possible weave-room performance. Product parameters and 

production schedules constrain the weave-room performance, while various information 

systems (such as BARCO, Main-Frame systems, MWRS) prove to be valuable resources 

in maintaining optimal weave-room performance.  The Context Diagram shown in figure 

5.1 subsequently breaks down into lower functional levels as shown in figure 5.2, so as to 

understand the different decision-making units and their corresponding decision-makers.  
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5.2.3  Level A0 

Figure 5.2 identifies the key decision-making units and the corresponding 

decision-makers. At this level, the Plant Manager is the overall decision-maker and 

coordinator of the various decision-making units. The decision-makers are: 

House-Keeping (H.K. Manager) 

Engineering (Plant Engineer-P.E.) 

Production Planning (Planning Manager) 

Technical (Technologist) 

Production (Weaving Supervisor) 

 
 

 

Figure 5.2: Maintain Optimal Weave-Room Performance (A0) 
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Each of these decision-making units are explained in some detail in the following 

diagrams, in context of their daily decisions and tasks that they perform, along with a 

couple of examples wherever possible. 
  

5.2.4 Level A1 
 

 

Figure 5.3: Keep Plant Clean (A1) 

  

In this process, the decision-maker is the House-Keeping (H.K.) Manager. The 

H.K. services are contracted out to a company and they have a manager in charge of 

maintaining a clean weave-room atmosphere. The kind of decisions and tasks that are 

carried out by the H.K Manager are shown in figure 5.3 and described as follows: 

 



  

 80

1. Attend Morning Meeting: The H.K. Manager attends the morning meeting 

and gets feedback on any new cleaning tasks from the senior management, 

or is updated if there are any tasks that need special attention. 

2.  Determine Cleaning Tasks: Based on this input, the H.K. Manager 

determines the daily cleaning tasks, taking into consideration the existing 

daily cleaning routines that need to be followed by the cleaning personnel. 

An example of the cleaning tasks involved in maintaining a clean weave-

room is attached in Appendix A, figure A1 to A3. Figure A1 lists all the 

building & areas in the weaving plant that need house-keeping. Figures A2 

and A3 are examples of tasks that need to be performed at the inter-plant 

offices and restrooms, respectively. Similar cleaning tasks exist for 

cleaning other parts of the plant. Cleaning in the weave-room area is 

dependent on the production schedules, as well as product parameters. 

3. Allocate Cleaning Resources: Based on the cleaning plan and availability 

procedures, the H.K. Manager allocates the cleaning resources to schedule 

cleaning of the weave-room. At the same time, the Manager coordinates 

and schedules cross training of the cleaning personnel, especially due the 

uncertain nature of their attendance at work. 

4. Clean Plant: Once cleaning resources are allocated and tasks scheduled, 

the plant is cleaned. Feedback is provided to the senior management, 

either at the daily morning meeting or by personal contact.  
 

5.2.5 Level A2 

In this process, the decision-maker is the Plant Engineer (P.E.), who is mainly 

responsible for two functions: Facility Maintenance Management, and Atmospheric 

Conditions Management within the plant. The kind of decisions and tasks performed by 

the P.E. are shown in figure 5.4.  The Facility Maintenance is managed using a unique, 

custom-built Maintenance Work Request System (MWRS), while the Atmospheric 

Conditions are managed using the computer system that monitors the temperature and 

humidity conditions at various points within the weave-room and allows for systems-

based modifications of conditions from one central computer.  
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Figure 5.4: Control Plant conditions (A2) 

 

 Figure 5.5 further explain the Facility Maintenance Management and 

figure 5.6 shows the Atmospheric Conditions Management. 
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5.2.5.1 Level A21 

 
Figure 5.5: Facility Maintenance Management (A21) 

 

1. Review Work Orders: Whenever there is a maintenance work order request, it is 

entered into the MWRS and the P.E. reviews all new and old orders every 

morning. Appendix A figure A4 shows the screen-shot of the main menu of the 

MWRS, which displays different options for viewing the work orders. The 

options used at this step are either “Display All Requests” or “Quick Response 

Display”. 

2. Research Historical Information: In this step, the P.E. uses the “History Display 

Menu” option and reviews historical information for the work order, in order to 

research the problem further, along with BARCO, if necessary. Appendix A 

figure A5 shows an example of the screen-shot of the History Display Menu, 

History Display by Name and an example of a specific work order listing. Other 

options could also be chosen from the History Display Menu, based on the 
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requirement for researching the problem. This listing gives the P.E. information 

on the specific problem, its time of occurrence and the steps taken to resolve the 

same, in the form of notes in that work order listing. It also specifies the location 

and how long the problem persisted. This information is used as background 

information to move to the next step. 

3. Determine Available Resources: At this step, based on the historical research and 

the inventory levels, the P.E. determines the availability plan in terms of available 

resources and plant personnel. 

4. Prioritize Resource Allocation: Based on the production schedules and the need or 

urgency of the work order, the P.E. prioritizes the orders that need to be attended 

and determines an allocation plan. 

5. Allocate Appropriate Resources: The P.E. then allocates the resources for 

attending to the Work Order and discusses the execution plan along with his staff. 

6. Execute Work Order: Based on all the previous steps, the appropriate plan is 

executed to complete the work order. Entering the information in the MWRS 

provides a feedback, so that the same information can be used in the future as 

historical data for researching similar problems.   
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5.2.5.2 Level A22 

 

 

Figure 5.6: Atmospheric Conditions Management (A22) 

 

1. Monitor Atmospheric Conditions: The P.E. monitors the atmospheric conditions 

using a HVAC control central computer system. 

2. Regulate Conditions As Needed: Based on the requirements of the production 

schedules and product parameters, the P.E. in consultation with the plant 

personnel, regulates the temperature and humidity conditions as needed, resulting 

in controlled conditions. 

3. Maintain Optimal Condition: The previous steps lead to maintaining optimal 

atmospheric conditions needed for the efficient running of the weave-room plant. 
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5.2.6  Level A3 
 

In this process, the decision-maker is the Planning Manager, who is responsible 

for planning and scheduling looms, based on the orders received from the corporate 

office. The types of decisions and tasks performed by the Planning Manager are shown in 

figure 5.7 and described as follows: 
 

 

Figure 5.7: Plan Production (A3) 

 

1. Receive Style Requirements: The Planning Manager receives the style 

requirements from the corporate office, based on market trends. 

2. Determine Style Requirement: The Planning Manager then reviews the 

Late Order Report (Appendix A, figure A6) and the Bookings Report 

(Appendix A, figure A7) to determine the style requirements for new 

orders, as well as check on the late orders. Simultaneously, the 
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Planning Manager also reviews the Available for Sell (AFS) Report 

(Appendix A, figure A8) and checks if the late orders are in process or 

if there is any potential to meet the late orders with in-process 

production orders or if there is a need to schedule them on an urgent 

basis. Once that matter is resolved, the Planning Manager reviews the 

historical information of the customer who is ordering new bookings, 

and reviews the Requirements by Style (RBS) Report (Appendix A, 

figure A9) order to determine the style requirements for the new orders. 

3. Estimate Yarn (warp, filling) Requirements: At this stage, the Planning 

Manager reviews information obtained from the Warp Report 

(Appendix A, figure A10) and the Filling Yarn Report (appendix A, 

figure A11) to estimate the raw material that is being used at that 

moment, so that it can be compared to the requirements of the new 

styles that need to be produced. An important consideration at this point 

is the schedule of a sister concern, Plant X schedule, which 

manufactures and delivers all warp and most of the filling yarn. 

4. Check Inventory Levels: At this step, the Planning Manager in 

consultation with the Yarn Planner, review the in-process inventory, as 

well as the yarn inventory using FabTrack and the MainFrame system. 

5. Schedule Loom Set-up: Once the inventory levels and the raw material 

requirements are reviewed, the Planning Manager schedules the loom 

for the particular style item number, based on the information gathered 

from the previous steps. Both the BARCO and the MainFrame system 

is extensively used at this stage to review and schedule the appropriate 

loom, based on the product parameters of the item that is to be woven, 

as well as the production schedules of the looms in the weave-room. 

6. Create Production orders:  At this stage, once looms are scheduled, 

Production Orders are created for particular looms. Appendix A, figure 

A12 shows an example of the Piece Ticket and figure A13 shows the 

Style Master that is generated. Again, this step is constrained by the 

current production schedules and the product parameters, as well as 
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ever-changing customer demands to obtain their orders earlier than 

scheduled. 

7. Execute Style Change: At this point, the personnel from the planning 

department will take the Piece Ticket and the Style Master to the weave 

room area that triggers the production plant personnel to execute the 

style change for weaving the new styles. 

 
  

5.2.7  Level A4 

 

Figure 5.8: Maintain Production Machinery (A4) 

 

In this process, the decision-maker is the Technologist, who is responsible for all 

technical issues and problems that arise in the weave-room with reference to machinery. 

The Technologist interacts on a constant basis with the technicians, Weaving Supervisor 
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and other senior management. The decisions and tasks performed by the Technologist are 

shown in figure 5.8 and described as follows: 
 

1. Review Technical Problems: The Technologist, on a daily basis, first 

reviews technical problems from previous shifts, along with the 3rd shift 

technicians and the Weaving Supervisor. The Shift-End Report 

(Appendix A, figure A14) and BARCO are used as a tool for identifying 

old, as well as new technical problems. 

2. Assess Situation: In addition to the interaction in the previous step, the 

Technologist discusses any new problems with the 1st shift technicians, 

as well as with the Senior Management, in order assess the overall 

situation. 

3. Discuss Potential Alternatives: The Technologist then discusses the 

potential alternatives and possible solutions to resolving the problems at 

hand along with the plant personnel as needed. The Technologist is also 

responsible to keep an eye on the warehouse inventory for maintaining 

the optimal inventory of parts needed for maintenance of machinery and 

equipment. Based on the problems and tasks on hand, the Technologist 

may schedule Preventive Maintenance schedules. 

4. Propose Suggestions: The Technologist then determines an Action Plan 

and proposes appropriate suggestions, prioritizing on the urgency of the 

problem and the production schedules in progress. For example, if the 

Shift-End Report shows that the efficiency levels of certain sections is 

bad, the Technologist will be more attentive to that section and review 

their performance using BARCO, as well as a regular visit. 

5. Implement Solution_Technical: Based on the information and 

knowledge obtained in the previous steps, the Technologist implements 

the best possible solution to address and solve the problem. 
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5.2.8 Level A5  
 

In this phase, the Weaving Supervisor (W.S.) is the decision-maker, who is 

mainly responsible for the weave-room production related decisions. The decisions and 

tasks performed by the W.S. are shown in the figure 5.9 and described as follows: 

 
 

 

Figure 5.9: Coordinate Production Activities (Production) (A5) 

 
1. Check Plant Floor Issues Regularly: The W.S. constantly patrols the 

weave-room to keep an eye on various aspects of production, safety, 

housekeeping and working conditions in general.  

2. Review Production problems: The primary task performed by the W.S. 

in the morning is to review the Shift-End Report (Appendix A, figure 

A14) for any production issues along with the 3rd shift supervisor and 
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the Technologist. Whatever problems could not be covered in the 3rd 

shift, will be given first priority.  

3. Discuss Mechanical Breakdowns: The W.S. will constantly interact with 

the Technologist to discuss the mechanical breakdowns in order to keep 

the production schedules on target and provide any assistance to the 

Technologist and his team so that the production is not affected. Several 

times, the mechanical breakdowns are due to production-related 

problems, and hence there is a continuous back-and-forth between the 

W.S. and the Technologist, complementing each other’s functions. 

4. Evaluate Potential Solutions: All matters that need attention within the 

Shift-End Report (Appendix A, figure A14) are addressed first and 

potential solutions are sought, in consultation with the Technologist, 

Plant Manager and other plant personnel. One of the Miscellaneous 

problems in the Shift-End Report is that loom 528 has “fuzzing out 

ends”, which could be due to various reasons such as bad sizing process, 

etc. The W.S. will try and research any historical problem with that loom 

or similar problem on other looms. Appendix A, figures A15 to A17 

show an example of the BARCO system used to research historical 

information. Figure A15 shows the screen-shot of the main menu, from 

which option 1 (Stops & Efficiency Menu) is chosen; figure A16 is a 

screen-shot in which option 1 (machines) from the Stops & Efficiency 

Menu is chosen; figure A17 shows the history on loom 528 and 

information on the stops and efficiency for 9 previous shifts for the same 

loom. The information shows that the loom had several warp stops in the 

previous 6-8 shifts, which prompted the W.S. to study and identify the 

cause for the recurring problem. The W.S. works with the Technologist 

to modify settings if needed, or try some other solutions to reduce the 

warp stops within acceptable limits. Similarly, other problems on the 

Shift-End Report are reviewed and potential solutions sought for them. 

In addition, inventory levels (both yarn and parts) are definitely some 
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constraints around which potential solutions for the stopped looms need 

to be addressed.  

5. Supervise Warp-Filling Change Issues: The W.S. is also responsible for 

supervising the warp-filling change issues. Here again, the Shift-End 

Report (Appendix A, figure A14) assists the W.S. in keeping an eye on 

the latest status of the looms with reference to the warp-outs and the 

filling yarns; as well, there is constant interaction with the Planning 

Department to keep an eye on style changes that are being planned. The 

W.S. continuously evaluates the yarn inventory levels and interacts with 

his warp teams with regards to keeping a close watch on warp-outs and 

style changes.  

6. Implement Solution_Production: Based on all the interactions and 

discussions that are conducted between the W.S. and the various plant 

personnel on all the issues or problems within the production floor, the 

best possible solution is implemented for maintaining optimal weave-

room performance. 
 

 

5.2.9 Observations 

Although the decision-makers work cohesively towards attaining the optimal 

weave-room performance, certain limitations in the decision-making process were 

observed during the research of this case study with reference to the following 

characteristics.  

• Information Quality – As discussed in chapter two, information is a 

function of data, definition and presentation. If any of these functions 

don’t exist, it affects the information quality. One example observed in 

this case study was that the Shift-End Report contained a lot of data 

reported by the production supervisors, as well as a few other production 

personnel in a random format, due to which there was a need to perform 

an additional step to coordinate and get feedback from them on the exact 

problems. Additionally, the knowledge needed by the decision-maker is a 
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function of information quality and significance and this lack of 

understanding of the situation results in limiting the efficiency of the 

decision-making process.  

• Information Overload – The presence of several different and independent 

information management systems, especially for the planning unit, results 

in excessive information needed to be reviewed by the planning personnel, 

which in turn results in the information gap and overload as discussed in 

chapter three. The planning unit needs to spend more time in coordinating 

with other units on several issues such as yarn availability, and the time 

lost due to this information overload issue definitely results in limiting 

their coordination efforts. 

• Implicit/Explicit Knowledge – Quality is an important parameter that 

influences the weave-room performance and it is very important for the 

weave-room to maintain quality, for both the incoming raw material, as 

well as the outgoing cloth manufactured. The absence of an independent 

quality control unit and designated personnel, adds onto the 

responsibilities of the production and technical personnel to maintain 

quality of the finished cloth, while adding the responsibility of the 

incoming raw material quality on the planning unit. Maintaining quality is 

more a component of tacit (implicit) knowledge that deals with the human 

mind, having both, a technical as well as a cognitive dimension. Hence, 

lack of such a quality unit results in limiting the performance of the 

weave-room. 

 

These limitations that were observed during the case study will be addressed in 

the results section and suitable performance improving options or alternative will be 

presented as part of this research outcome. 
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5.3 Case_2 Study - 
  
5.3.1 Introduction  
  

Case_2 study was conducted at a jacquard weaving plant. The original plant was 

built in the early 1900’s and was situated in a typical mill village. The ownership of the 

plant changed hands several times, and was finally bought by the present owners in the 

early 1980’s. The original product-mix of the plant included upholstery and mattress-

ticking. But with the shift in business practices, the plant’s core business was converted 

to only upholstery weaving in mid 2000. Approximately 40-50% is regular upholstery 

weaving (direct orders received by the company), while the remaining 50-60% is contract 

upholstery weaving. Most of its operations are in the domestic market, along-with some 

international presence. This plant has some winding machines (that are used for making 

novelty yarns), as well as warping machines that perform all the warping required for the 

plant. The plant purchases all its raw materials (yarns) from outside vendors. The warp is 

primarily polyester and the filling is cotton, rayon, acrylic and other diversified types of 

yarn as per the style requirements. The plant has more than 100 looms, but operates only 

about 60-65 at the present time, based on market orders. The production levels are in the 

range of 160,000-180,000 yards/week. The plant operates on a 6 day/week and 3 shifts 

/day schedule. There are over 200 total employees, including salaried staff and hourly 

employees, due to the fact that the plant also has winding and warping units. The Weave-

Room performance decision-making process for Case_2 is modeled with the aid of 

diagrams using IDEF0 methodology. (Please refer IDEF0 Glossary section 5.1.1 for term 

definitions)  
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5.3.2 Level A-0 
 

 

Figure 5.10: Context Diagram-Case_2 (A-0) 

 

The main function of the plant is to maintain optimal weave-room performance, 

which is shown in the top-level Context Diagram (figure 5.10). The key decision-makers 

meet during the daily morning meeting to discuss various day-to-day production and 

related issues, and try to come up with the best possible alternatives to resolve them and 

to maintain the best possible weave-room performance. Product parameters and 

production schedules are the primary constraints for the weave-room performance, where 

as the various information systems (such as BARCO, MainFrame systems) prove to be 

valuable resources in maintaining optimal weave-room performance.  The Context 

Diagram shown in figure 5.10 subsequently breaks down into lower functional levels as 

shown in figure 5.11, so as to understand the different decision-making units and their 

corresponding decision-makers. 
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5.3.3  Level A0 

Figure 5.11 identifies the key decision-making units and the corresponding 

decision-makers. At this level, the Plant Manager is the overall decision-maker and 

coordinator of the various decision-making units and the decision-makers. They are: 
 

1. House-Keeping (House-Keeping (H.K) Manager.) 

2. Product Development (P.D. Supervisor) 

3. Engineering (Maintenance Manager- M.M.) 

4. Production Planning (Planning Manager) 

5. Quality Control (Q.C. Manager) 

6. Production (Weaving Supervisor- W.S.) 

7. Special Projects (Project/Training - P.T. Coordinator) 
 

 

Figure 5.11: Maintain Optimal Weave-Room Performance (A0) 
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Each of these decision-making units are explained in some detail in the following 

diagrams, in context of their daily decisions and tasks that they perform, along with a 

couple of examples wherever possible. 
  

5.3.4 Level A1 
  

 

Figure 5.12: Keep Plant Clean (A1) 

 

In this process, the decision-maker is the House-Keeping (H.K.) Manager. The 

H.K. services are contracted out to a company and they have a manager in charge of 

maintaining a clean weave-room atmosphere. The kind of decisions and tasks that are 

carried out by the H.K Manager are shown in figure 5.12 and described as follows: 
 

1. Attend Morning Meeting: The H.K. Manager attends the morning 

meeting and gets feedback on the any new cleaning tasks from the 
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senior management, or is updated if there are any tasks that need special 

attention.  

2. Determine Cleaning Tasks: Based on this input, the H.K. Manager 

determines the daily cleaning tasks, taking into consideration the 

existing daily cleaning routines that need to be followed by the cleaning 

personnel. An example of the cleaning tasks of a sweeper are attached 

in Appendix B, figure B1. As per the H.K. Manager, the sweeper is one 

of the most important cleaning staff of the weave-room. The example 

shows the daily (1st shift) regular cleaning tasks that need to be 

performed for that function. Similar cleaning tasks exist for other 

cleaning staff such as housekeeper, baler/utility waste, etc., for all 3 

shifts. 

3. Allocate Cleaning Resources: Based on the cleaning plan and 

availability procedures, the Manager allocates the cleaning resources to 

schedule cleaning of the weave-room. At the same time, the Manager 

coordinates and schedules cross-training of the cleaning personnel, 

especially due the uncertain nature of their attendance at work. 

4. Clean Plant: Once cleaning resources are allocated and tasks scheduled, 

the plant is cleaned. Feedback is provided to the senior management, 

either at the daily morning meeting or by personal contact.  
 

5.3.5 Level A2  

In this process, the decision-maker is the Product Development (P.D.) Supervisor, 

who is mainly responsible for making decisions related to sample product development. 

In particular, the P.D. supervisor is responsible for two main tasks: Coordinate sample 

weaving and supervise warp-filling change issues. The kind of decisions and tasks carried 

out by the P.D. supervisor are shown in figure 5.13 and described as follows: 
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Figure 5.13: Prepare Samples (Product Development) (A2)  

 

1. Coordinate Sample Weaving: The Design Team provides the 

information and instruction (“Mfg to print” sample instruction- see 

Appendix B, figure B2) for sample weaving in the form of a Head-End 

Sheet (Appendix B, figure B3). On a daily basis, the P.D. supervisor 

reviews and prints out the “mfg to print” head-end sheets provided by 

the Design Team. An example of the process of generating the “Mfg to 

Print” list is shown in Appendix B, figures B4 to B7. Figure B4 shows 

a screen-shot of the main menu, wherein the Design Flow system is 

chosen; in figure B5, the Head End Inquiry option is chosen; figure B6 

shows a list of 3 “Mfg to Print” samples, and figure B7 shows the Head 

End Pick List which lists the quantity and type of yarn needed for Head 

End # 145804. The next step is to get the raw material needed for 

weaving that sample.  The Yarn Expeditors are given that information 
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to collect the needed raw material and take it to the sample-weaving 

loom, where the sample is woven. A Daily Sample Report (Appendix 

B, figure B8) is generated by the P.D. Supervisor, for the reference of 

the Design Team, so that they can monitor what is being woven. Since 

the samples are woven sometimes along with the warp on production 

looms, the production schedules and product parameters influence the 

decisions that are taken at this step of the process. 

2. Supervising Warp-Filling Change Issues: The P.D. Supervisor is also 

responsible for of supervising the warp-filling change issues. The P.D. 

Supervisor generates a personalized Warp Status Report (Appendix B, 

figure B9), and compares that with the Run-Out Report (Appendix B, 

figure B10) to check the status of warp-outs or style changes. The 

Warp crew patrols the weave-room and monitors the need for raw 

material on looms that are about to exhaust the warp, or need a style 

change and along with the Yarn Expeditors, expedite the process of 

style changes. The P.D. Supervisor is also in charge of the Bin Stock 

and needs to make sure that all the yarn is being accounted for in the 

inventory calculations.  
  

5.3.6 Level A3 

 

In this process, the decision-maker is the Maintenance Manager (M.M.), who is 

responsible for the plant maintenance, as well as the atmospheric conditions within the 

plant. The kind of decisions and tasks performed by the M.M. are shown in figure 5.14. 

The work-order system that is followed at this plant is fairly straightforward: if there are 

any plant maintenance or engineering issues, the particular unit having the problem or 

their corresponding unit heads will call the M.M. and he will attend to it. The M.M. has a 

small staff of 4 and assigns them as per priority of the problem. The M.M. himself 

decides on the priority of attending to a problem, if several problems come together.  

There is a machine shop that is used to modify or refurbish worn-out parts, as well as to 

attend to any other maintenance needs. Similarly, the atmospheric conditions are 
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maintained manually, and there is no computer system available for the management of 

the plant conditions. Based on the requirement of the weave-room and the product 

parameters, the production personnel will contact the M.M. and provide him with the 

requirements for the particular item that is being woven and the temperature and 

humidity is maintained accordingly.  

 

 

Figure 5.14: Control Plant conditions (A3) 

 

5.3.7 Level A4 

In this process, the decision-maker is the Planning Manager, who is responsible 

for planning and scheduling looms, based on the orders received from the corporate 

office. The kind of decisions and tasks performed by the Planning Manager are shown in 

figure 5.15 and described as follows: 
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Figure 5.15: Plan Production (A4) 

 

1. Resolve Standing Looms: The first task of the planner is to review the 

Run Out Report (Appendix B, figure B10), check for any standing 

looms due to lack of work orders and interact with production 

personnel to assign new work orders for the looms, so that they keep 

running. The looms could also be standing due to yarn availability 

issues, at which point the Planning Manager needs to coordinate with 

the different plant personnel to resolve that matter. 

2. Determine Style Requirement: The Planning Manager then reviews the 

Late Order Report (Appendix B, figure B11) and the Open Order 

Report (Appendix B, figure B12) to determine the style requirements 

for new orders, as well as check on the late orders. Historical customer 

information is an important consideration at this stage. 
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3. Estimate Yarn (warp, filling) Requirements: At this stage, the Planning 

Manager reviews information obtained from different resources. An 

example of estimating the yarn requirements using the MainFrame 

system is shown in Appendix B, figure B13 to B18. Figure B13 shows 

a screenshot of the Master Menu (from which the Engineering Menu 

(option 4)) is chosen; in figure B14, option 2 (Inquiry Menu from the 

Engineering Menu) is chosen; in figure B15, option 4 (BOM from 

Engineering Inquiry Menu) is chosen; figure B16 shows a screenshot 

in which the style number and the corresponding yards information is 

entered; figure B17 shows the raw materials required for that particular 

style and the quantities and figure B18 shows more specific 

requirements of the style.  

4. Check Inventory Levels: At this step, the Planning Manager reviews 

the Loom Status Report (Appendix B, figure B19) that gives 

information on the patterns/styles inventory being woven on the 

different looms, and the time remaining on each of them as well as the 

Warp Patrol Sheet (Appendix B, figure B20) that provides information 

on the warps running on the different looms. At this step, it is 

important to cross-check with the warping department, purchasing 

department, as well as the yarn supplier to check on potential 

availability of the raw material, as well as to check to see if there is 

any in-process yarn inventory.  

5. Schedule Loom Set-up: At this step, the Planning Manager schedules 

the loom for the particular style item number, based on the information 

gathered from the previous steps. Both the BARCO and the 

MainFrame system are extensively used at this stage to review and 

schedule the appropriate loom, based on the product parameters of the 

item that is to be woven, as well as the production schedules of the 

looms in the weave-room. 

6. Create Work orders:  At this stage, once looms are scheduled, Work 

Orders are created for particular looms. Appendix B, figure B21 shows 
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an example of the Piece Ticket that is generated. Again, this step is 

constrained by the current production schedules and the product 

parameters, as well as the ever-changing customer demands to obtain 

their orders earlier than scheduled. 

7. Execute Style Change: At this point, the personnel from the planning 

department will take the Piece Tickets to the weave room area that 

triggers the production personnel to execute the style change for 

weaving the new styles. 

 
  

5.3.8 Level A5  
 

 

Figure 5.16: Source & Maintain Yarn Quality (A5) 
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In process level A5, the decision-maker is the Quality Control (Q.C.) Manager, 

who is responsible for all quality related issues of yarn and greige fabric. The Q.C. 

Manager constantly interacts with the yarn vendors, as well as the production personnel 

to resolve any quality issues that arise during production. The decisions and tasks 

performed by the SQC Manager are shown in figure 5.16 and described as follows: 
 

1. Review Quality Problems: The Q.C. Manager reviews all quality 

related problems that are brought to his notice by the Weaving 

Supervisor, Roaming Inspector or any other production personnel from 

any shift. An example of such a quality problem is documented in 

Appendix B, figure B22, wherein all the relevant information about the 

quality related problem is provided for the reference of the Q. C. 

Manager. Similarly, another example shows the greige fabric 

Inspection Report (Appendix B, figure B23). Swatches of fabric with 

quality problems are provided to the Q.C. Manager for evaluation. 

2. Assess Situation: The Q.C. Manager will then assess and evaluate the 

situation, by reviewing any relevant historical information on similar 

quality problems and discuss with the senior management during the 

daily morning meeting. The Q.C. Manager will make the best efforts to 

try and isolate the problem, so as to better understand the extent or 

cause of that problem. This would also speed up the process to resolve 

the quality issue at hand. 

3. Discuss Potential Solutions: Based on his assessment and interactions 

with the senior management, the Q.C. Manager will discuss potential 

alternatives with the Purchasing unit and yarn suppliers, which may 

lead to more quality testing in the labs, or return the material to the 

vendor for exchange. Potential solution is also dependent on the yarn 

inventory and product parameters. Similar efforts are carried out to 

discuss potential greige fabric quality problems. 

4. Propose Suggestions: The Q.C. Manager may propose to find a 

different supplier for that yarn if repeated problem persists with that 
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specific yarn. Similarly, appropriate solutions are proposed for 

resolving fabric quality problems.  

5. Implement Solution_Technical: Based on all the previous steps, the 

Q.C. Manager will implement the most optimal solution to resolve the 

quality related problem. 

  

5.3.9 Level A6  
 

In this phase, the Weaving Supervisor (W.S.) is the decision-maker, who is 

mainly responsible for the weave-room production related decisions, including the 

technical issues. The decisions and tasks performed by the W.S. are shown in the figure 

5.17 and described as follows: 
 

 

Figure 5.17: Coordinate Production Activities (Production) (A6) 
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1. Check Plant Floor Issues Regularly: The W.S. constantly patrols the 

weave-room to monitor various aspects of production, safety, 

housekeeping and working conditions in general. As per the W.S. it is 

very important to keep a good vigil during the patrol, so as to have a 

good feel of activities and issues that need attention.   

2. Review Production-Technical problems: The primary task performed by 

the W.S. in the morning is to review the Run Out Report (Appendix B, 

figure B10) for any production or technical issues along with the 3rd 

shift supervisor, technicians, Roaming Inspector, as well as discuss any 

major problems with the Plant Manager.  

3. Evaluate High Stop Looms: The W.S. mainly concentrates on evaluating 

the High Stop Loom Report (Appendix B, figure B24) using the 

BARCO system. One reason for stops could be quality issues. The W.S. 

cross-references the stopped loom with Q.C. Stop Ticket (Appendix B, 

figure B25) to find out if there were any quality problems at that loom.  

4. Discuss Potential Solutions: All matters that need attention within the 

Run Out Report and High Stop Loom Report are addressed first and 

potential solutions are sought, in consultation with QC Manager and 

other plant personnel. Inventory levels (both yarn and parts) are 

definitely some constraints around which potential solutions for the 

stopped looms need to be addressed. For certain technical problem 

solutions, Preventive Maintenance schedules are developed that could 

potentially reduce the future incurrence of similar technical problems. 

5. Supervise Supply Room: The W.S. is also responsible for supervising 

the Supply Room activities and inventory, and maintain supply costs at 

optimal levels. The W.S. is responsible for developing strategies and 

maintaining optimal inventory levels for various production related parts 

that are needed either on a regular or irregular basis.    

6. Implement Solution_Production: Based on all the interactions and 

discussions that are conducted between the W.S. and the various plant 

personnel on all the issues or problems within the production floor, the 
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appropriate ideal solution is implemented for maintaining optimal 

weave-room performance. 
 

5.3.10 Level A7 

In this process, the decision-maker is the Project & Training (P.T.) Coordinator, 

who performs a dual role of generating different types of reports (management, industrial 

engineering, etc.), as well as coordinates training for the plant production personnel 

(figure 5.18).  
 

 

Figure 5.18: Special Projects (A7) 

 

The P.T. Coordinator generates the various reports using the BARCO and the 

Mainframe system. A list of the regular reports generated can be seen in Appendix B, 

figures B26, B27, B28 and 2 examples of actual reports can be seen in Appendix B figure 

B29 (Weekly Production Report) and figure B30 (Plant Efficiency Report). Copies of 
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these reports are circulated among the relevant senior management, as well as sent to the 

corporate offices for review. In addition to this task, The P.T. Coordinator is also 

responsible for coordinating the training programs for new production staff. An example 

of the Air-jet Technician Training Sheet can be seen in Appendix B, figures B31 to B34. 

An On-The-Job (OJT) instructor supervises the training and completion of the exercise 

sheet. Such training sheets are available for different production job functionalities.   
 

5.3.11 Observations 

Although the decision-makers work cohesively towards attaining the optimal 

weave-room performance, certain limitations in the decision-making process were 

observed during the research of this case study with reference to the following 

characteristics.  

• Knowledge vis-à-vis Information Quality – As discussed in chapter two, 

the knowledge needed by the decision-maker is a function of people, 

information and significance (or understanding). In this case study, the 

plant lacked a comprehensive maintenance information management 

system. The maintenance manager attended to maintenance requests 

(which came in by phone or personal meetings) and attended to them on a 

case-by-case basis, without any relevant background or historical 

information for reference. Thus, in this case, knowledge was created 

without studying or analyzing relevant historical information on similar 

problems, which not only lead to non- quality information, but also to 

inadequate understanding of the significance of that information, thus 

affecting the effectiveness of the decision-making process.  

• Information Gap – One recurring problem faced by the plant was that of 

information on the yarn availability, for both, the incoming raw material, 

as well as the yarn that is available in the plant for use. The presence of 

several different information management systems, especially for the 

planning unit, resulted in the need for checking yarn availability in several 

different places, resulting in excessive information needed to be reviewed 

by the planning personnel, which in turn results in the information gap and 
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inaccurate information on the yarn status. This resulted in the planning 

unit needing to spend more time in coordinating with the other units on 

this issue individually and spending more time than required on this single 

issue. 

• Knowledge Cycle  – It is very important to verify that the knowledge 

cycle (as discussed in chapter two) gets completed with a feedback loop 

wherever needed. In this case study, it was notices that in some places, the 

lack of a proper, systematic feedback system, prevents the successful 

completion of the knowledge cycle. As an example, the corporate sales 

team takes a customer order and promises a delivery date; that date needs 

to be verified by the planning unit by checking into various different 

aspects (such as yarn availability, production schedules, etc.)  and provide 

a feedback to the corporate team, confirming that delivery date. 

Alternately, if there are any conflicts, there is a need to notify the 

corporate team of an updated new delivery date, along with a reason, so 

that the customer can be notified accordingly. Many of these functions 

have to be performed by the planning unit by means of emails, personal 

meetings, or telephone calls, which could possibly lead to an absence of a 

timely feedback system, thus affecting the performance of the weave-room 

decision-making process. 

 

These limitations that were observed during the case study will be addressed in 

the results section and suitable performance improving options or alternative will be 

presented as part of this research outcome. 
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5.4 Case_3_ Study - 
  
5.4.1 Introduction  
  

Case_3 study was conducted at a jacquard weaving plant, having most of its 

operations in the domestic market, along-with a few international partnerships and 

collaborations. The core business of the plant is upholstery. In addition, the plant also 

leases some of its space for commission weaving. The plant purchases all its raw 

materials (yarns) from outside vendors. The warp is primarily polyester and the filling is 

cotton and/or rayon. The plant has approximately 90 looms, but operates only about 60 at 

any given time, based on market orders. There are approximately 90-100 employees, 

including salaried staff and hourly employees. The Weave-Room performance decision-

making process for Case_3 is modeled with the aid of diagrams using IDEF0 

methodology. (Please refer to the IDEF0 Glossary section 5.1.1 for term definitions). 
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5.4.2 Level A-0 
  

 

Figure 5.19: Context Diagram-Case_3 (A-0) 

 

The main function of the plant is to maintain optimal weave-room performance, 

which is shown in the top-level Context Diagram (figure 5.19). The key decision-makers 

meet during the daily morning meeting to discuss various day-to-day production and 

related issues, and try to come up with the best possible alternatives to resolve them and 

to maintain the best possible weave-room performance. The Context Diagram shown in 

fig 5.19 subsequently breaks down into lower levels as shown in figure 5.20, so as to 

understand the different decision-making units and their corresponding decision-makers.  
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5.4.3 Level A0 
 

 

Figure 5.20: Maintain Optimal Weave-Room Performance (A0) 

 

Figure 5.3.2 identifies the key decision-making units and the corresponding 

decision-makers. At this level, the Plant Manager is the overall decision-maker and 

coordinator of the various decision-making units and the decision-makers. They are: 

 

1. Customer Service (C.S. Team) 

2. Purchasing (Purchasing Manager- P.M.) 

3. Production Planning & Scheduling (Planner) 

4. Sourcing and Quality Control (SQC Manager) 

5. Production, Technical, Engineering and House-Keeping (Weaving Manager- 

W.M.) 
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The process begins with the customer service unit receiving orders and entering 

them into the BPCS system, which will trigger the need for purchasing raw material, 

planning and production of greige (unfinished) cloth. Some of the decision-makers within 

these units multitask, such as the Weaving Manager, who is responsible for production, 

technical, engineering and housekeeping activities. Each of these decision-making units 

are explained in some detail in the following diagrams, in context of their daily decisions 

and tasks that they perform, along with a couple of examples wherever possible. 
 

5.4.4 Level A1 
 

 
Figure 5.21: Process Customer Orders (A1) 

 

In this process, the decision-maker is the Customer Service (C.S.) Team, which 

interacts with customers and receives their orders via fax, email or electronically 

(Electronic Data Interchange-EDI). Once they receive these orders, they enter them into 

the system that triggers the follow-up units to start their actions/decisions. This unit is 
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constrained by the market trends and ever changing delivery due dates from customers, 

and hence are constantly interacting with the planning, purchasing and production 

personnel for the orders to be ready by the due delivery date. A team of 3 Customer 

Service Team members manages approximately 900 customers. 
  

5.4.5 Level A2  
 

 

Figure 5.22: Purchase Raw Material (A2)  

 

In this process, the decision-maker is the Purchasing Manager (P.M.), who is 

responsible for making decisions related to purchasing the appropriate amounts of yarn, 

based on the requirements as determined by the planning unit and the BPCS system, as 

well as inventory levels. His decisions are also based on product parameters and 

production schedule constraints. The kind of decisions and tasks carried out by the P.M. 

are shown in figure 5.22 and described as follows: 
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1. Determine Raw Material Requirements: Based on the orders received 

by the customer service unit, the P.M. reviews the OTOM and the 

Warp Report (Appendix C, figures C1 and C2) to determine the raw 

material required. 

2. Check Yarn Availability: The P.M. then checks for yarn availability, by 

reviewing the Yarn Vendor Report (Appendix C, figure C3). 

3. Review Inventory: In this step, P.M. checks for yarn inventory using 

the BPCS system, as well sometimes by interacting with the weaving 

manager to find out any material in process that has not been restocked. 

4. Submit Purchase Order: Once all the background information is 

reviewed, the P.M. makes the decision to either purchase or not 

purchase the relevant raw material. An example of the process of 

ordering filling yarn can be seen in the Appendix C, figures C4-C12. 

Figure C4 shows the OTOM report that indicates the need for ordering 

a specific yarn, say number 402920; figure C5 displays a screenshot 

where the material status is checked; figure C6 displays the output of 

the purchasing inquiry indicating that the minimum balance (of item 

number 402920) of 1500 cannot be met by the 1479 on hand material; 

figure C7 shows the past history of regular delivery from a specific 

vendor (say tex Inc.) that confirms the need to order from that vendor; 

figure C8 is the screen shot of the form used to find and enter the 

Purchase Order for a specific vendor; figure C9 provides information 

about the delivery specifications for the vendor; figure C10 displays the 

quantity of yarn needed to be ordered and the date by which it is 

needed; figure C11 shows the screen shot that prompts the print 

function and figure C12 shows the final Purchase Order  that is sent to 

the vendor. 
  

 A process identical to the one described above is used for purchasing both, the 

filling yarn and the warp yarn.  
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5.4.6 Level A3 

In this process, the decision-maker is the Planner, who is responsible for planning 

and scheduling looms, based on the orders received through the BPCS system from 

Customer Service. The Planner is also delegated the task of making sure that there are no 

looms lying vacant due to lack of shop orders (work orders) available for the looms. The 

kind of decisions and tasks performed by the Planner are shown in figure 5.23 and 

described as follows: 
 

 

Figure 5.23: Plan Production (A3) 

 

1. Resolve Standing Looms: The first task of the planner is to review the 

Run Out Report (Appendix C, figure C13), and check for any looms 

that are lying vacant due to unavailability of shop orders. The Planner 

will cross reference the Run Out Report with the Warp Patrol Sheet 
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(Appendix C, figure C14) and the Loom Report (Appendix C, figure 

C15) and assign new plans for the looms, so that they keep running. 

2. Generate New Orders List: The Planner then generates a Planned 

Orders Report (Appendix C, figure C16). The Planner runs through this 

entire list, sorted by warp item number, to determine if there is a need 

to manufacture. 

3. Determine Need to Manufacture: At this stage, the Planner reviews 

information from various sources to determine if there is a need to 

manufacture new cloth or if there is something in the in-process 

inventory. Additionally, the planning is also dependent on the 

availability of yarn, and hence is constrained by yarn inventory or 

purchasing decisions. An example of the process of determining 

whether to make cloth or not is shown in Appendix C, figures C17 to 

C23. Figure C17 shows the screen shot of the Main menu, where the 

Loom Scheduling option is chosen. Figure C18, option 8 is chosen for 

planning inquiry. For warp item 401254 on the Planned Orders Report, 

the Planner makes an inquiry for Weave Item number 703261. Figure 

C19 shows the status of item no. 703261 and it shows that there are 56 

yards are on hand. Figure C20 is selected to find out the finished style 

number for 703261, which is item no. 915984. Figure C21 shows the 

status and entire list of orders for the finished style number 915984. 

Figure C22 shows the details for style 915984 and the due dates for 

delivery. Since the scheduling is done for up to 4 weeks out, there are 2 

orders of 50 yards each that need to be completed within those 4 weeks 

(7/14/06 and 8/10/06 due dates) which are the dates relevant to when 

this example was processed. There are 45 yards on hand, and 56 yards 

on order, a total of 101 yards, which will cover the 2 orders and hence a 

decision could be reached that there is no need to manufacture that 

item. The document in Figure C23 is referenced for crosschecking the 

actual customers that will be consuming the finished items, just in case 

there are more orders that cannot be seen in the system. This helps to 
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confirm the decision that there is no need to manufacture anything more 

for that time period. 

4.  Schedule Loom Set-up: At this step, the Planner schedules the loom for 

the particular weave item number, based on the decision made in the 

previous step. BARCO and BPCS systems are used at this stage to 

review and schedule the appropriate loom, based on the product 

parameters of the item that is to be woven, as well as the production 

schedules of the looms in the weave-room. 

5. Create Shop orders:  At this stage, once looms are scheduled, Shop 

Orders are created for particular looms. Figure C24 shows an example 

of the Piece Ticket that is generated that needs to go to the loom. 

6. Execute Style Change: At this point, the Planner will take the Piece 

Tickets to the weave room area that triggers the style change and 

weaving processes. 
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5.4.7 Level A4  
 
 

 

Figure 5.24: Source & Maintain Yarn Quality (A4) 

 

In this process, the decision-maker is the Sourcing and Quality Control (SQC) 

Manager, who is responsible for sourcing new yarns from different vendors, as well for 

maintaining quality of all sourced yarn. The SQC Manager constantly interacts with the 

vendors, especially if there is quality or delivery issues with regard the concerned yarn. 

The decisions and tasks performed by the SQC Manager are shown in figure 5.24 above 

and described as follows: 

 

1. Review Quality Problems: The Weaving Manager brings forward any 

quality related issues to the SQC Manager, who then reviews the 

problem. 
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2. Assess Situation: The SQC Manager will then assess the situation and 

discuss with the senior management during the daily morning meeting. 

3. Discuss Potential Solutions: Based on his assessment and interactions 

with the senior management, SQC Manager will discuss potential 

alternatives with the P.M. and the yarn vendors which may lead to more 

quality testing in the labs, or return the material to the vendor for 

exchange. Again, this decision will also be based on the inventory levels 

and the various productions schedules that need to be met. 

4. Source New Yarn: The SQC Manager may source new yarn, either to 

replace the bad quality yarn, or in consultation with the design team, for 

new varieties of items to be woven. The SQC Manager attends a couple 

of yarn shows that also provide him new avenues for sourcing yarns, as 

well as sources yarn from current yarn vendors. 

5. Implement Solution_Quality: Based on all the previous steps, the SQC 

Manager will implement the most optimal solution for the quality related 

problem. 
  

5.4.8 Level A5  

In this phase, the Weaving Manager (W.M.) is the decision-maker, who is mainly 

responsible for the weave-room production, as well as some additional functions such as 

technical, housekeeping and engineering areas. The decisions and tasks performed by the 

W.M. are shown in the figure 5.25 and described as follows: 
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Figure 5.25: Coordinate Weaving (Production, Technical, Engineering, House-Keeping) (A5) 

 
1. Check Plant Floor Issues Regularly: The W.M. constantly patrols the 

weave-room to keep an eye on various aspects such as safety, working 

conditions, housekeeping, maintenance, engineering, production and so 

on.   

2. Review Production-Technical problems: The primary task performed by 

the W.M. in the morning is to review the Run Out Report (Appendix C, 

figure C25) along with the previous 3rd shift supervisor, as well as the 

technicians, Planner and the P.M. 

3. Keep Plant Clean: Since there is no House-Keeping manager, the W.M. 

is in-charge of maintaining a clean weave-room and makes it a point to 

direct the cleaning crew to perform their tasks, both efficiently as well 

as in time.  
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4. Discuss Potential Solutions: All matters that need attention within the 

Run Out Report are addressed first and potential solutions are sought, in 

consultation with various plant personnel. Examples being, if any loom 

is standing due to unavailable shop orders, or no filling/warp yarn, the 

W. M. interacts with the P.M. and the Planner to resolve those issues; 

also W.M. supervises the yarn and machine inventory levels. Another 

example is that if there are any technical problems that need to be 

addressed, appropriate action is taken to resolve those matters, by 

discussing with the technicians. If there are any quality related 

problems, then the SQC Manager is consulted to get appropriate 

solutions. 

5. Supervise Plant Conditions: Based on the requirements of the weave-

room production schedules and product parameters, appropriate action is 

taken to maintain the optimal atmospheric conditions. Additionally, if 

there are any engineering issues the machine shop is used as a resource. 

Additionally, the Preventive Maintenance List (PM List, see Appendix 

C, figure C26) is an example of maintenance tasks performed during 

major shut downs, and is done on a regular basis. 

6. Implement Solution_Production-Technical: Based on all the interactions 

and discussions that are conducted between the W.M. and the various 

plant personnel on all the issues or problems within the production floor, 

the appropriate ideal solution is implemented for maintaining optimal 

weave-room performance. 
 

5.4.9 Observations 

Although the decision-makers work cohesively towards attaining the optimal 

weave-room performance, certain limitations in the decision-making process were 

observed during the research of this case study with reference to the following 

characteristics.  

• Information Dilemma/Overload – In this case study, it was found that one 

particular decision-maker was performing four different plant functions, 
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which could potentially influence and affect his decision-making in both, 

the overall level as well as for the individual functions. The four functions 

are plant maintenance, production, technical and house-keeping, each 

having its own importance. Several of these functions have a strong 

influence of implicit knowledge component to their effective functioning 

and there is a strong chance of overlooking one function over the other. It 

was easily noticed that two of the functions, the house-keeping and 

maintenance functions (each having its own significant relevance and 

importance), were not given as much importance as compared to the other 

two. This can be attributed to the fact that there was too much information 

dilemma to deal with for the decision-maker, leading to information 

overload, thus affecting the effectiveness of his decision-making process.   

• Coordination – It was observed that the coordination between the different 

units was lacking, probably due to the fact that different decision-makers 

were responsible for multiple plant functions and units.  This resulted in 

reduced time for continuous plant interaction and coordination, as well as 

regular meetings between the key decision-makers. It is extremely 

important for the different units and their managers to coordinate the 

activities, so as to accelerate the smooth functioning of the weave-room 

plant. Coordination in the form of mandatory meetings during the day, 

between the decision-makers could facilitate as an effective means to 

enhance the overall weave-room performance decision-making process. 

 

These limitations that were observed during the case study will be addressed in 

the results section and suitable performance improving options or alternatives will be 

presented as part of this research outcome. 
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6 RESULTS 
  
6.1 AS-IS Models - 
  

In the previous chapter five, three case studies were presented, which described 

the weave-room performance decision-making process in detail. These three cases study 

models were developed and built using the Wizdom Software’s IDEF process modeling 

suite of applications, which resulted in providing three outputs: diagrams, glossary and 

attachments. The first output were three distinct, detailed, electronic versions of the 

IDEF0 process models. Each of these models consisted of its own set of graphical 

diagrams that sketched out the various ICOM components of the decision-making 

process, from the top-level context diagram, decomposing it to a few levels down. 

Second, the case study resulted in the development of a comprehensive IDEF0 glossary 

of the activity and ICOM terms and their definitions, providing a brief description of each 

term. The third output was in the form of attachments that formed part of the Appendices, 

and consisted of reports, documents, process steps and computer screen-shot examples 

that were obtained during the case study. Each of the weaving plant that was studied had 

various decision tasks or components that were similar in their functions, while other 

components were different. Some functions were independent, with a lot of care and 

attention given to the details of the decisions that needed to be performed, along with 

their related resources that were needed to perform the functions efficiently and 

effectively. While in some other function, multiple roles were being performed by certain 

decision-makers, with a limited number of resources, thus making it relatively difficult to 

make the best possible decision, and attend to every possible problem or issue at hand. 

The outputs of the three case studies were structured, well-defined AS-IS weave-room 

performance decision-making process maps for each plant studied for this research. 

Additionally, certain limitations in the decision-making process were observed during the 

research of the three case studies with reference to the topics reviewed in the literature in 

chapters two and three. Solutions in the form of performance improving options for these 

limitations will be addressed later in this chapter. 
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6.2 TO-BE/ Best Practices Model - 

6.2.1 Introduction 

Based on the AS-IS models developed and the various inputs received from the 

different decision-makers at the three weaving plants, as well as the feedback received 

from industry experts and the literature reviewed, a Best Practices TO-BE model was 

developed with reference to the weave-room performance decision-making process with 

the aid of diagrams using the IDEF0 methodology. This TO-BE model is a combination 

of the best possible decision-making approach or practices adopted by the different 

decision-makers at each of the three weaving plants. It should be noted at this point that 

the TO-BE model proposed here is based on the case studies during this particular 

research. If plants tend to have a slightly different weaving operations process, they could 

customize this TO-BE model to suit their needs. The top-level context diagram has been 

maintained at the same consistent level as with the earlier case studies. 

 
 
6.2.2 Level A-0 

The main function of a weaving plant is to maintain optimal weave-room 

performance, which is shown in the top-level Context Diagram (figure 6.1). The key 

decision-makers should meet during the daily morning meeting to discuss various day-to-

day production and related issues, and try to come up with the best possible alternatives 

to resolve them and hence maintain the best possible weave-room performance. Product 

parameters and production schedules seem to constrain the weave-room performance, 

while various information systems such as a comprehensive plant maintenance computer 

information system, that could assist in maintaining information of all the plant-wide 

maintenance work requests, as well as monitor and regulate the atmospheric conditions of 

the plant, could prove to be a valuable resource in maintaining optimal weave-room 

performance.  The Context Diagram shown in figure 6.1 subsequently breaks down into 

lower functional levels as shown in figure 6.2, so as to understand the different decision-

making units and their corresponding decision-makers. (Please refer Glossary section in 

chapter five section 5.1.1 for term definitions) 
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Figure 6.1:  Context Diagram- TO-BE (A-0) 

 

6.2.3  Level A0 

Figure 6.2 identifies the key decision-making units and the corresponding 

decision-makers that need to be part of a weave-room plant function. At this level, the 

Plant Manager is the overall decision-maker and coordinator of the various decision-

making units and the decision-makers. In order to distinguish these decision-makers from 

the previous case studies, the number “2” has been added against their titles. 

Additionally, it needs to be noted that there is no specific intention to show the decision-

making units in the order that they are listed; the order is being chosen, mainly based on 

the manner in which the case studies were conducted and the way the decision-makers 

were interviewed during the data collection steps of the research process. The main 

purpose of the diagram herein is to identify the key management functions, and their 

corresponding decision-makers, who should meet regularly during the Daily Morning 
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Meeting, in order to brainstorm and devise different ways to maintain optimal weave-

room performance. 

  

1. House-Keeping (House-Keeping Manager-HKM2) 

2. Purchasing (Purchasing Manager- PM2) 

3. Engineering (Plant Engineer-PE2) 

4. Production Planning & Scheduling (Planning Scheduling Manager-PSM2) 

5. Quality Control (Quality Control Manager-QCM2) 

6. Production (Weaving Manager-WM2) 

 
 

 

Figure 6.2: Maintain Optimal Weave-Room Performance (A0) 

 

Each of these decision-making units are explained in some detail in the following 

diagrams, in context of their daily decisions and tasks that they perform. 
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6.2.4 Level A1 
 

 

Figure 6.3: Keep Plant Clean (A1) 

  

In this process, the decision-maker is the House-Keeping Manager (HKM2). The 

kind of decisions and tasks that should be carried out by HKM2 are shown in figure 6.3 

and described as follows: 
 

1. Attend Morning Meeting: The HKM2 should attend the morning meeting 

and get feedback on any new cleaning tasks from the senior management, 

or get updated with any tasks that need special attention. The HKM2 in 

turn, also provides a feedback or discusses concerns with the relevant 

senior management personnel. 
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2. Determine Cleaning Tasks: Based on this input, the HKM2 should 

determine the daily cleaning tasks, taking into consideration the existing 

daily cleaning routines that need to be followed by the cleaning personnel. 

Standard operating procedures of the various cleaning tasks involved in 

maintaining a clean weave-room should be developed and maintained by 

the HKM2. Cleaning in the weave-room area is dependent on the 

production schedules, as well as product parameters. 

3. Allocate Cleaning Resources: Based on the cleaning plan and availability 

procedures, the HKM2 should allocate the cleaning resources to schedule 

cleaning of the weave-room. At the same time, the HKM2 must coordinate 

and schedule cross-training of the cleaning personnel, especially due the 

uncertain nature of their attendance at work. 

4. Clean Plant: Once cleaning resources are allocated and tasks scheduled, 

the plant should be cleaned. Feedback should be provided to the senior 

management, either at a daily morning meeting or by personal contact.  
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6.2.5 Level A2  

 

Figure 6.4: Purchase Raw Material (A2)  

 

In this process, the decision-maker is the Purchasing Manager (PM2), who is 

responsible for making decisions related to purchasing and sourcing the appropriate 

amounts of yarn, based on the customer order requirements as determined by the 

planning unit and the ERP system, as well as inventory levels. His decisions are 

influenced or constrained by the product parameters and production schedules. The kind 

of decisions and tasks carried out by the PM2 are shown in figure 6.4 and are described 

as follows: 
 

1. Determine Raw Material Requirements: Based on the customer orders 

received and the production planning figures generated by the ERP 

system, the PM2 should generate and review the Filling and the Warp 
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Reports to determine the raw material required for manufacturing the 

styles. 

2. Check Yarn Availability: The PM2 should then review the Yarn 

Vendor Report to check for yarn availability. 

3. Review Inventory: In this step, the PM2 should check for yarn 

inventory using the ERP system, as well sometimes by interacting with 

the various plant personnel (Weaving, planning, supply-room, etc.) to 

locate any material that maybe en-route to be restocked and hence not 

entered into the ERP system. Every effort should be made to keep the 

ERP system updated. 

4. Submit Purchase Order: Once all the background information is 

reviewed, the PM2 should make the decision to either purchase or not 

purchase the relevant raw material. 
  

 A process identical to the one described above should be used for purchasing 

both, the filling yarn and the warp yarn. The role of the PM2 is vital, since the availability 

or delivery of yarn from the vendors has been a growing problem faced by the weaving 

plants, especially with the decline of the yarn manufacturers in the domestic market and 

growing dependence on foreign yarn vendors, which poses greater challenges in 

acquiring raw material.  
 

6.2.6 Level A3 

In this process, the decision-maker is the Plant Engineer (PE2), who is mainly 

responsible for two functions: Facility Maintenance Management, as well as the 

Atmospheric Conditions Management within the plant (figure 6.5).  For the Facility 

Maintenance component, there should be a unique, customizable Plant Maintenance 

System (PMS) that could be used as a repository of historical information, as well as, 

used for inputting the most current maintenance work requests and information on the 

facility maintenance needs. In this way, the system could be used for multiple purposes of 

facility maintenance and along with BARCO, could assist in understanding and trouble-

shooting any maintenance issues, by comparing with any historical patterns of similar 
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problems. The PMS would also be responsible for the Atmospheric Conditions 

management component that monitors the temperature and humidity conditions at various 

points within the weave-room and allows for system-based modifications of conditions 

from one central computer of the plant maintenance system. For both these functions to 

be carried out successfully, there should be constant interaction with the plant personnel 

to address any problems and determine the best possible solutions for each. 

 

 

 

Figure 6.5: Control Plant conditions (A3) 

 

 Figure 6.6 further explains the Facility Maintenance Management decision 

tasks and figure 6.7 shows the Atmospheric Conditions Management decision tasks. 
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6.2.6.1  Level A31 
 

 

Figure 6.6: Facility Maintenance Management (A31) 

 

1. Review Work Orders: Whenever there is a maintenance work order request, it 

should be entered into the PMS and the PE2 should review all new and old orders 

every morning.  

2. Research Historical Information: In this step, the PE2 must review historical 

information for that particular work order, in order to research the problem 

further, along with BARCO, if necessary. Several options could be used from the 

PMS system based on the requirement for researching the problem. The PMS 

listing will give the PE2 information on the specific problem, its time of 

occurrence and the steps taken to resolve the same in the past, in the form of notes 

in that work order listing. It would also specify the location and how long the 
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problem persisted during its last occurrence. This information should be used as 

background information to move to the next step. 

3. Determine Available Resources: At this step, based on the historical research and 

the inventory levels, the PE2 should determine the availability plan in terms of 

available resources and plant personnel. 

4. Prioritize Resource Allocation: Based on the production schedules and the need or 

urgency of the work order, the PE2 must prioritize the orders that need to be 

attended and determine an allocation plan. 

5. Allocate Appropriate Resources: The PE2 should then allocate the resources for 

attending to the Work Order and discusses the execution plan along with his staff. 

6. Execute Work Order: Based on all the previous steps, the appropriate plan should 

be executed to complete the work order. Entering the information in the PMS 

would provide a feedback, so that the same information can be used in the future 

as historical data for researching similar problems.   

 

6.2.6.2 Level A32 
 

1. Monitor Atmospheric Conditions: The PE2 should monitor the 

atmospheric conditions using a PMS control central computer system. 

2. Regulate Conditions As Needed: Based on the requirements of the 

production schedules and product parameters, the PE2 in consultation 

with the plant personnel, must regulate the temperature and humidity 

conditions as needed, resulting in controlled conditions. 

3. Maintain Optimal Condition: The previous steps lead to maintaining 

optimal atmospheric conditions needed for the efficient running of the 

weave-room plant. 
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Figure 6.7: Atmospheric Conditions Management (A32) 

 

6.2.7 Level A4 

In this process, the decision-maker is the Planning Scheduling Manager (PSM2), 

who is responsible for planning and scheduling looms, based on the orders received from 

the customer service department in the corporate office. The kind of decisions and tasks 

performed by the PSM2 are shown in figure 6.8 and described as follows: 
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Figure 6.8: Plan Production (A4) 

 

1. Resolve Standing Looms: The first task of the PSM2 should be to 

review the Run Out Report to check for any non-operating looms due to 

lack of work/production orders and interact with production personnel to 

do the needful to get them operational. As an example, the looms could 

be waiting for yarn availability issues, at which point the PSM2 needs to 

coordinate with the appropriate plant personnel to resolve that matter. 

2. Determine Style Requirement: The PSM2 should then review the Late 

Order Report and the Bookings Report to determine the style 

requirements for new orders received from the corporate sales team. The 

PSM2 should also check if the late orders are in process or if there is 

any potential to meet the late orders with in-process production orders or 

if there is a need to schedule them on an urgent basis. Historical 
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customer information is an important consideration at this stage, in  

order to determine the style requirements for the new orders. 

3. Estimate Yarn (warp, filling) Requirements: At this stage, the PSM2 

should review information obtained from the Warp Report and the 

Filling Yarn Report to estimate the raw material that is being used at 

that moment, so that it can be compared to the requirements of the new 

styles that need to be produced and estimate the final raw material 

requirements. 

4. Check Inventory Levels: At this step, it is important to crosscheck with 

the purchasing department to check on the potential availability of the 

raw material, as well as to check to see if there is any in-process or in-

stock yarn inventory.  

5. Schedule Loom Set-up: Once the inventory levels and the raw material 

requirements are reviewed, the PSM2 should schedule the loom for the 

particular style item number, based on the information gathered from the 

previous steps. Both the BARCO and the ERP system could be 

extensively used at this stage to review and schedule the appropriate 

loom, based on the product parameters of the item that is to be woven, 

as well as the production schedules of the looms in the weave-room. 

6. Create Production orders:  Once the looms are scheduled, Production 

Orders should be created for particular looms. Piece Tickets and Style 

Masters are generated as a result. Again, this step is constrained by the 

current production schedules and the product parameters, as well as 

ever-changing customer demands to obtain their orders earlier than 

scheduled. 

7. Execute Style Change: At this point, the personnel from the planning 

department can take the Piece Ticket and the Style Master to the weave 

room area and that would then trigger the production plant personnel to 

execute the style change for weaving the new styles. 
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6.2.8 Level A5 
 

 

Figure 6.9: Maintain Quality (A5) 

 

In process level A5, the decision-maker is the Quality Control Manager (QCM2), 

who is responsible for all quality related issues of yarn and greige fabric. The QCM2 

should constantly interact with the yarn vendors, as well as the production personnel to 

resolve any quality issues that arise during production. The decisions and tasks performed 

by the QCM2 are shown in figure 6.9 and described as follows: 
 

1. Review Quality Problems: The QCM2 should review all quality related 

problems that are brought to his notice by the Weaving Supervisor, 

Roaming Inspector or any other production personnel from any shift. A 

Quality Notice, wherein all the relevant information about the quality 

related problem, is provided for the reference of the QCM2. If needed, 
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yarn samples or swatches of fabric with quality problems should be 

provided to the QCM2 for evaluation. The Run Out Report should also 

be reviewed by the QCM2 in order to check for quality related 

problems. 

2. Assess Situation: The QCM2 must then assess and evaluate the 

situation, by reviewing any relevant historical information on similar 

quality problems and discuss with the senior management during the 

daily morning meeting. The QCM2 must make the best efforts to try and 

isolate the problem, so as to better understand the extent or cause of that 

problem. This would also speed up the process to resolve the quality 

issue at hand. 

3. Discuss Potential Solutions: Based on his assessment and interactions 

with the senior management, the QCM2 should discuss potential 

alternatives with the Purchasing unit and yarn vendors, which may lead 

to more quality testing in the labs, or return the material to the vendor 

for exchange or replacement. Potential solution might also dependent on 

the yarn inventory and product parameters and the urgency of the 

situation so that production schedules are not affected. Similar efforts 

should be carried out to discuss potential greige fabric quality problems. 

4. Propose Appropriate Suggestions: The QCM2 may propose to find a 

different supplier for that yarn if repeated problem persists with that 

specific yarn or could potentially propose other solutions, based on his 

findings and causes of the quality problems. Similarly, appropriate 

solutions maybe proposed for resolving fabric quality problems.  

5. Implement Solution_Quality: Based on all the previous steps, the QCM2 

must implement the most optimal solution. 
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6.2.9 Level A6  

In this phase, the Weaving Manager (WM2) is the decision-maker, who is mainly 

responsible for the weave-room production and technical related decisions. The decisions 

and tasks performed by the WM2 are shown in the figure 6.10 and described as follows: 
 

 

 

Figure 6.10: Coordinate Production Activities (Production) (A6) 

 
1. Check Plant Floor Issues Regularly: The WM2 should constantly patrol 

the weave-room to keep a watch on various aspects of production, 

safety, housekeeping and working conditions in general and keep a good 

watch on the different people that are working in  the weave-room area.  

2. Review Production problems: The primary task performed by the WM2 

in the morning should be to review the Run Out Report for any 

production issues along with the 3rd shift supervisors and the technicians 
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team. Problems could not be covered in the prior days’ 3rd shift, should 

be given first priority, since they would affect the production schedules 

for that particular day and further. 

3. Discuss Mechanical Breakdowns: The WM2 must constantly interact 

with the technicians to discuss the mechanical breakdowns in order to 

keep the production schedules on target and provide any assistance to 

the technicians’ team so that the production is not affected. The WM2 

must use the BARCO system to review stop reports, in particular, since 

they could be due to specific product parameters in use and which could 

definitely affect the production schedules. The WM2 and the 

technician’s team should complement each other to reduce mechanical 

breakdowns. 

4. Evaluate Potential Solutions: All matters that need attention within the 

Run Out Report should be addressed first and potential solutions sought, 

in consultation with the Plant Manager and other plant personnel as 

needed. Inventory levels (both yarn and parts), as an example, would 

definitely be a constraint around which potential solutions for the 

stopped looms need to be addressed.  

5. Supervise Warp-Filling Change Issues: The WM2 should also be 

responsible for supervising the warp-filling change issues. Here again, 

the Run Out Report would assist the WM2 to keep an eye on the latest 

status of the looms with reference to the warp-outs and the filling yarns; 

Also, there should be constant interaction with the Planning Department 

to keep an eye on style changes that will be implemented. The WM2 

should continuously evaluate the yarn inventory levels and interact with 

his warp teams with regards to keeping a close watch on warp-outs and 

style changes.  

6. Implement Solution_Production: Based on all the interactions and 

discussions between the WM2 and the supervisors, warp teams, 

planning unit, technician’s, etc., to address the production problems at 
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hand, the best possible solution must be implemented for maintaining 

optimal weave-room performance. 
 

In this way, the key decision units and key decision-makers should work 

cohesively towards attaining the overall top-level objective of maintaining the most 

optimal weave-room performance levels. It is the interaction of these units and the 

management personnel, as well as the daily decisions/tasks that they perform that would 

lead to a successful weaving operation. Additionally, after studying, reviewing and 

developing the best practices TO-Be model, certain performance improving tasks/options 

are presented below that would help overcome the limitations that were observed and 

documented for each of the three case studies conducted.  

 

6.3 Performance Improving Tasks - 

Based on the literature reviewed, findings of the case studies and results obtained 

in the form of the best practices TO-BE model, following key performance improving 

tasks are recommended, as a solution for the limitations observed during the case studies, 

which in turn could assist in enhancing the efficiency of the weave-room decision-

making process.  

 

1. Make Daily Morning Meetings Mandatory: At the A0 level, there should be a 

daily, mandatory meeting in the morning, that is coordinated by the Plant 

Manager, wherein all the key decision-makers come together to discuss the day-

to-day production problems and issues and collectively brainstorm for the best 

possible alternatives to resolve them. At this stage, the collective implicit 

knowledge of the decision-makers could assist in collaboratively attending and 

resolving the daily production problems. 

2. Develop Clearly Defined House-Keeping Tasks: House-Keeping is one of the 

most important functions, without which a clean weave-room cannot be 

maintained, which in turn would affect the production schedules, equipment 

efficiency and product quality. The manager in-charge of this function needs to 

maintain clear and precise cleaning instruction task sheets for all the relevant 
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duties that need to be performed in order to maintain a clean weave-room plant. If 

the information of the cleaning tasks and duties are clearly presented, along with a 

clear definition and significance of the same, it would translate into meaningful 

knowledge for the cleaning personnel.  

3. Customize Plant Maintenance System: It is important to have a customizable 

computer system that maintains information on plant-wide maintenance work. 

Such a system allows for plant personnel to enter work requests from any part of 

the plant, while also allowing for researching historical information on similar 

tasks performed in the past and reviewing that information along with other 

resources to expedite new work requests that are submitted through the system. 

The inherent characteristic of the information quality provides the correct data 

needed to enhance the pragmatic information quality, which enhances the 

usefulness of the data. It also allows for all the senior management to keep a 

watch on the updated status of the work requests and obtain other relevant 

corresponding information as per their needs.  

4. Coordinate Yarn Availability Issues: One constant problem faced by weaving 

plants is the issue of yarn availability. For example, the purchasing department 

needs to constantly keep in touch with the yarn vendors to push them to meet the 

promised delivery schedules for the yarn. Additionally, the purchasing department 

should constantly evaluate and find new vendors to source yarn, especially due to 

the uncertainty of the mere existence of the yarn manufacturing companies in 

today’s’ competitive atmosphere. Several yarn companies are either consolidating 

or moving offshore, which makes the yarn sourcing and availability a very 

delicate issue.  Communication and timeliness of information is of vital 

importance for this task. 

5. Maintain Quality Control: It is imperative that the weaving plants manage to 

weave cloth of the best possible, first quality. For this to happen, the quality of the 

raw materials that constitute the cloth, as well as the equipment and plant 

atmospheric conditions need to be maintained. It is important to have the quality 

control functionality as part of the weaving plant, so that a close vigil could be 

maintained on the raw material that is being purchased from yarn vendors, as well 
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as on the woven cloth at the inspection stage. Technical know-how and cognitive 

attributes, which are the main components of implicit knowledge form a vital part 

of the quality control functionality. 

6. Improve Run Out Report Format: The Run Out report or the shift-end report (as it 

is called at some weaving plants) is one of the most important reports that are 

being used in weaving plants and discussed at the daily morning meeting. This 

report contains all information with regards to each shift happenings within the 

weave-room, such as warp-outs, style changes, filling or warp problems, 

mechanical problems, etc., and is filled out mainly by the production floor 

personnel and circulated among all the senior managers. Since this is a hand-filled 

report, it consists of the latest updated information on the weave-room. The 

importance of this report needs to be highlighted to the plant personnel on a 

regular basis, and care should be exercised to include all the information on 

matters that need attention. Some form of standardization, such as color-coding 

the issues that are needed to be addressed by the different plant personnel 

(technicians, supervisor, etc.) could help in reducing the need for each of them to 

review all the problems on that report. Similar coding could potentially be used on 

the loom monitoring system (such as BARCO) for the corresponding problems 

listed on the Run Out report, so that the personnel are not subjected to information 

overload of sorting through other irrelevant data to get to their specific 

information. In short, although the report takes the form of explicit information, it 

has a very important implicit angle to its characteristic and hence needs to be 

given constant, regular attention. 

7. Provide Information Feedback: It is important to provide feedback on problems 

that are being resolved or decisions that are being taken on a regular basis (routine 

recurring decisions), so as to update everyone on the latest status of the matter. As 

an example, with the MWRS in Case_1, feedback could be in the form of making 

notes in the system after work requests are completed, so that the personnel that 

have requested the work requests are aware of the work completed. Another 

example is when customer service or corporate sales team take customer orders 

and promise delivery dates and enter that information into the ERP system, the 
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purchasing or planning personnel need to verify the possibility of that order 

completion and confirm the promised delivery date, or notify the sales or 

customer service team of the inability to meet the due date, along with a reason 

and/or a new updated delivery due date. This prevents for any information or 

communication gap from being developed in the knowledge cycle. 

8. Maintain Continuous Plant Interaction: There is a continuous need to have plant 

interaction, at least among the senior management, so that each of the units is kept 

updated of any developments that could possibly affect their operating schedules. 

After the daily morning meeting, the senior management should try and meet up 

at least once during the shift with other, relevant peers and discuss any matters 

that may need special attention. These meetings could also lead to some 

innovative solutions or suggestions for the decision-makers, since they could have 

the benefit of getting a newer perspective to their problem. 

9. Use a Comprehensive ERP System: For successful information management, a 

customizable enterprise resource planning management system could definitely 

assist in smooth functioning of the plant. Different weaving plants have various 

types of limitations on resources, as well as units and decision-makers that are 

performing multiple roles. In such cases, customizing the use of the information 

system to better suit their needs would definitely benefit the functioning of the 

weaving operations. 

10. Generate Regular Performance Reports: Plant performance reports are a good tool 

to review the overall performance of the plant with different parameters on a 

daily, weekly, monthly or yearly basis. They assist the plant manager and the 

senior management to maintain a good perspective of their performance and helps 

indicate what needs to be done to enhance that performance. Such reports should 

be generated by the plant manager and discussed on a regular basis (weekly, 

monthly or as needed) with the key decision-makers of the plant. A copy of these 

reports could be provided to the corporate office for their review and comments. 

Again, although this information has an explicit angle, the manner in which it is 

interpreted for understanding the performance of a particular functioning 

department, results from the implicit nature and knowledge of the decision-maker, 
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and thus allows the decision-maker to make a wise decision, which in turn is a 

function of the data, definition, understanding, presentation, significance and 

actions taken by the knowledge worker or decision-maker. 

 

If sufficient attention were focused on these ‘top 10’ performance improving 

tasks, it would definitely enhance the efficiency and effectiveness of the overall weave-

room performance decision-making process. The IDEF methodology helped in the 

process of identifying these performance enhancers with respect to their roles in the 

weave-room decision-making process. Hence, section 6.4 presents the finding of the 

usability or functionality of IDEF0 for understanding, mapping and analyzing plant 

specific manufacturing decision-making process. 

 

6.4 IDEF0 SWOT Analysis - 
 

Process maps or models offer a systematic, well-defined way of representing the 

structure of manufacturing operations or processes. They record the activities that are 

performed, in order to achieve a well-defined purpose of some kind, together with the 

activities’ inter-dependencies. IDEF0 is one such process method designed to model the 

decisions, actions and activities of an organization, a system or a process. Effective 

IDEF0 technique helps to organize the analysis of a system and to promote good 

communication between the analyst and the user. As a communication tool, it enhances 

domain expert involvement and consensus decision-making through simplified graphical 

images. As an analysis tool, IDEF0 assists the modeler in identifying what functions are 

performed, what is needed to perform those functions, what the current system does right 

or wrong and potentially what could be done better with the current system or process. 

Thus IDEF0 models are created as one of the first tasks of a procedural and methodical 

development effort. The IDEF0 model is used to record the understanding of the current 

system operations or processes (AS-IS), and to express the structure of these operations 

as they wish to see them in the future (TO-BE). Keeping these concepts in mind, the AS-

IS and TO-BE models were created for the weave-room decision-making process as part 

of this research.  But it needs to be noted that IDEF0 has predominantly been used in 
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developing manufacturing process maps This research approach at modeling the 

manufacturing decision-making process using IDEF0 is a rather new and novel approach.  

 

Based on the manner in which the IDEF0 technique has been used in this study, a 

SWOT analysis of the overall usability of IDEF0 for modeling or mapping manufacturing 

related decision-making processes is presented below.  

 

6.4.1 Strengths  

IDEF0’s main strength is in its effectiveness of detailing the system or process 

activities, in the ICOM format. Additionally, the activities can be easily refined into 

greater detail, until the model is as descriptive as required for the decision-making task at 

hand. This process helps identify the various data and information inputs, the resources 

that assist in converting them into outputs and the constraints under which the 

conversions take place. More specifically in decision process modeling, it helps identify 

the various decisions or tasks that need to be performed, who performs them, the inter-

relation and inter-dependency between them, as well as the factors that control or 

influence the decisions and the mechanisms that are used to make those decisions. Each 

of the ICOM’s, as well as the activities and decision tasks can be defined and the terms 

and their definitions become part of a comprehensive glossary for reference. The IDEF0 

software used in this research provides for document attachment, in the form of reports or 

screen-shots, which in turn could assist in further understanding the decision activity or 

task.   Applying the IDEF0 method results in an organized representation of the activities 

and the important relations between these activities.  

 

6.4.2 Weaknesses  

The efficacy of detailed expression of IDEF0 on the other hand is also one of its 

main weaknesses. The IDEF0 models get so concise, that many a times they are 

understood or readable only with a domain-expert reader or someone who has 

participated in the model creation. Unless specific principles of IDEF0 are known, it is 

difficult to develop a perfect IDEF0 model. Another weakness of IDEF0 is the tendency 

of the model to be represented as a sequence of activities, causing it to be more of a static 
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model rather than a dynamic one. Due to its principles of placing activities from left to 

right and in an ascending number format, activity sequencing seems to unintentionally 

and automatically get embedded in the IDEF0 model. In case where activity sequences 

are not part of the developed model, readers and users of the model can be tempted to add 

such an interpretation to their analysis. This is true in case of the decision modeling. 

Decision tasks are carried out with a greater degree of concurrency and the decision-

maker, in addition to using the resources and inputs for decision-making, also has to 

depend upon the cognitive element of decision-making. Such attributes are not well 

captured by IDEF0. One cannot say on the basis of an IDEF0 model that a decision 

activity or a task will behave in the same way on successive occasions. This is certainly 

true in case of human activities of decision-making, since people have moods and 

memory, which very often would produce different outputs when given the same inputs 

at different times. IDEF0 is not a plainly quantitative model, and hence it makes it harder 

for it to be used by anyone as a compelling case for change. The subjectiveness of the 

IDEF0 process modeling method is a very significant weakness. There are various 

reasons for the IDEF0 model to be subjective. When an analyst re-expresses information 

that he receives during interviews, he needs to make some kind of interpretation. The 

translation between the notes gathered during an interview with the operating staff, and a 

process map, is by no means only an issue of grammatical interpretation. Meaning must 

be attributed to an interviewee’s words in order to determine, for instance, what is an 

IDEF0 control and what is an IDEF0 input. The problem is compounded, especially in 

decision process modeling, when raw data is ambiguous and inconsistent, which 

definitely happens when two people with similar designations from different plants, or 

within the same plant are asked about the same decision task. It is not uncommon, for 

instance, for a person in one department to believe that an activity is scheduled on a 

computer, and that the computer provides legitimacy to conduct a certain operation or 

process or task, while another person with a similar designation in a different plant (or 

same plant) may believe that a manual system does exactly the same thing. Another 

problem related to subjectivity is that the information that is revealed in the interview 

process by the interviewee is dependent upon the analyst’s line of enquiry. The questions 

that the analyst asks, and the terms in which he formulates them, plainly have an 
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influence on the answers that the analyst gets. The main problem with this lack of strict 

objectivity is that subjective analyses are rarely convincing enough to justify substantial 

changes in a company’s mode of operations or processes. This particular problem is not 

only related to IDEF0 process modeling, but to process modeling on an overall basis. But 

care should be taken to see that the objective should not be to ignore the subjective 

information, since it may be highly valuable, but just to know its limitations. One other 

common weakness is the instant aversion shown by some reviewers or customers/users 

when first presented with and IDEF0 diagram. The network of boxes and arrows, along 

with the size of some models, can cause many users to reject the model.  

 

6.4.3 Opportunities  

IDEF0 provides an opportunity to create AS-IS models, based on which TO-BE 

models can be replicated for system or process enhancements.  IDEF0 assists in capturing 

redundancy or duplication of activities, as well as data/information resources utilized. 

IDEF0 is a widely used and accepted model, which also provides an opportunity to 

integrate the use of the model with several automated tools that are available to support 

the development of the IDEF0 models. These tools include those, which run on popular 

platforms including both Macintosh and DOS-based personal computers. This support 

provided an unique opportunity and proved valuable in the development and conversion 

of the IDEF0 maps into the dissertation. The text and diagrams developed could be easily 

copied into the word processing and other applications. Likewise, text and diagrams from 

other applications could also be inserted into the IDEF0 model. The IDEF0 technique 

provides an opportunity to develop a comprehensive deliverable, which consists of the 

graphical images, text in the form of the ICOM’s, activities and the glossary, as well as 

provides an opportunity to add attachments to specific tasks. In this way, a “complete” 

document in the form of a manual can be provided to the customer by the analyst and 

used for internal reference. 

 

6.4.4 Threats  

One of the biggest threats of IDEF0 is using the technique all by itself for 

modeling decision processes. Due to the explicit and implicit nature exhibited by the 
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decision-making process, it might be useful to use the IDEF suite of techniques as a 

whole, meaning a combination of all or most of its types (IDEF0, IDEF1, IDEF2, etc.), 

although the static nature of the IDEF technique would continue to be an obstacle. 

Additionally, other competing methods that are commercially available for business 

process reengineering could prove to be competitive and advantageous over IDEF0, 

depending upon the potential end-use of IDEF0. 

 

Thus, it can be seen that IDEF0 as a process modeling technique has its own sets 

of strengths, weaknesses, opportunities and threats. The IDEF0 model is strictly a static 

model, which could be useful in communicating a general understanding of the system. 

Instances in which it is especially helpful include complex methodologies that can be 

decomposed into smaller tasks. The fact that it generates graphical images, glossary of 

terms and text, along with attachments, could definitely prove useful in modeling 

manufacturing processes and activities. It yields a hierarchy of pictures, so that one can 

look at the system at any of a number of levels of abstraction. It is possible to capture the 

whole system without being bogged down in an excess of detail. Unfortunately, real 

problems and decisions are complex, not just as a result of the fact that they are 

concerned with a large number of activities within the manufacturing process, but also 

are complex because they cannot be solved by examining their natures along a single 

dimension, such as looking simply at activities and their mechanisms only. Especially 

when it comes to modeling the decision-making process, one has to factor in the use of 

cognition and its related attributes that are hard to capture and portray in the model. The 

abstraction away from timing, sequencing and decision logic leads to comprehension 

difficulties for the people outside the domain. Hence, based on the overall discussion and 

points presented, IDEF0 could fit well to be used for drawing the big picture mapping  of 

an overall decision-making process and the top few levels of detailing, but is not the best 

possible modeling technique for the purpose of mapping specific, individual 

manufacturing decision-making processes that need to exhibit greater degree of dynamic 

details and complex , interactive components. A pilot study needs to be conducted before 

modeling any specific decision to determine the appropriate fit. 
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6.5 Information Engineering Methodology - 

The Information Engineering methodology has been developed that can be used 

for decision mapping across different manufacturing units and sectors. In order to use the 

approach adopted in this research for future similar studies, a generic Information 

Engineering methodology has been described in the following paragraphs; and since 

IDEF0 technique has been used in this study, the same is being used to sketch out the 

Information Engineering process map. It should be noted at this point that IDEF0 

mapping technique is used for this purpose, only because of its availability and 

understanding developed during this research process. Similarly, other tools could also be 

utilized in the actual development of the AS-IS and TO-BE models that are part of this 

Information Engineering methodology. 

 

6.5.1 IDEF0 Information Engineering Glossary 

The IDEF0 Information Engineering glossary consists of the terms (input, 

controls, outputs, mechanisms) that are used in the development of the Information 

Engineering methodology. It should be noted that unlike the glossary that was presented 

in chapter five, this glossary consists of only those terms that need further clarification 

and description. The self-explanatory terms are not defined in this glossary listing. 

 
 
AS-IS Models Current status or method of the decision-making process 
Budget Monetary resource available for purchasing resources needed for conducting the 

research study 
Collect & Analyze 
Data 

Perform case studies in order to collect and analyze the data gathered 

Conduct Pilot Study Conduct Pilot study 
Data Data in the form of reports, screen-shots, process examples, etc. that help in 

explaining the decision-process 
Develop An 
Information 
Engineering 
Methodology 

A Generic Information Engineering Methodology that could be used for mapping 
decision-making processes across different plant manufacturing decisions 

Formulate Research 
Approach 

Develop appropriate steps to conduct research 
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Information 
Technology Resources 

Computers, Software, recorders, etc. 

Introductory Letter Introductory letter clearly defining the research purpose and providing some 
background material for the manufacturing company personnel to gauge the scope 
of the research 

Library Information source to gather relevant literature with reference to the purpose of 
research study 

Literature Published literature with reference to research topic that is being studied 
Manufacturing 
Companies 

Companies that are part of the research study 

Pilot Questionnaire Initial set of questions that are formulated for personal interviews with the 
manufacturing management personnel 

Preliminary Research 
Approach 

Initial research approach that will be utilized for conducting the pilot study 

Present Findings & 
Results 

Make conclusion based on the findings & results obtained 

Proximity Manufacturing company's location closeness with reference to distance and time 
needed for the researcher to go back and forth 

Purpose of Research Purpose for which research is being conducted 

Research Outcome Conclusions and recommendations based on the research study conducted 

Scheduling Meetings  Scheduling conflicts with reference to availability of company personnel 

Subject Experts Professors and industry experts 
Time Time available with reference to both, the plant personnel for meetings and 

interviews, as well as time available for the research study 
 
 

 
6.5.2 Level A-0 

Figure 6.11 shows the main function or context, which is to develop an 

Information Engineering methodology. The Information Engineering methodology could 

be used for mapping decision-making processes across different plant manufacturing 

decisions. Literature and time constitute potential constraints that influence the extent of 

research capability of the study, while resources such as subject experts, companies 

willing to participate and various information technology resources such as software, 

personal recorder, etc. provide the basic resource infrastructure needed to accomplish the 

research study. 
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Figure 6.11: Context Diagram – InfoEngg (A-0) 

 

6.5.3 Level A0 

Figure 6.12 shows the generic steps involved in developing an Information 

Engineering methodology. They are as follows: 
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Figure 6.12: Develop An Information Engineering Methodology (A0) 

 
 

1. Formulate Research Approach – It is important to articulate the overall 

purpose for which the study is being conducted, as well as to formulate the 

appropriate research approach which encompasses the defining of the 

research goals, determining the research unit and size of the study, as well 

as the approach and tools that will be utilized for the study. 

2. Conduct Pilot Study – Once a specific approach has been identified, a 

pilot study needs to be conducted at one of the manufacturing units to 

study the feasibility or appropriateness of the study with reference to the 

research purpose and goals defined, which assists in finalizing the research 

approach needed to be adopted for the study. 

3. Collect & Analyze Data – Once a specific approach has been identified, 

company plant visits should be conducted for personal interviews and 
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interactions, and the relevant data needs to be collected for analyzing and 

drawing the AS-IS models.  

4. Present Findings & Results – Based on the AS-IS models, the TO-BE, 

Best Practices model should be developed, along with any other 

performance indicators that could help enhance the efficiency of the 

decision-making process. Additionally, any other relevant findings should 

be identified and results presented in the most concise manner. 

  
 
6.5.4 Level A1: 

Figure 6.13 illustrates the basic introductory steps involved in formulating the 

research approach and are described as follows: 
 
 

 
Figure 6.13: Formulate Research Approach (A1) 
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1. Define Research Goals – Sketch out the overall research goals in as much 

detail as possible, based on the purpose of research, literature available 

and interaction with the subject experts from industry and academia. 

2. Determine Research Unit & Size – The next step should be to determine 

the research unit to conduct the study, and also the number of case studies 

that need to be conducted. This determination is limited by the budgetary 

constraints, as well as the proximity of the manufacturing units and the 

time frame needed to complete the study. 

3. Seek Company Participation – After deciding on the manufacturing 

companies for the study, their permissions for participation should be 

sought, both by contacting them personally, as well as followed with some 

written documentation of the research study and purpose. 

4. Choose Research Tools & Method – At this stage, it is necessary to select 

the appropriate research tools (such as the Wizdom IDEF software, 

personal recorders, etc.) and the relevant research method to conduct the 

research study. Again, like the previous step, this stage is also bound by 

budgetary constraints. 

 

6.5.5 Level A2 

Figure 6.14 explains the steps needed to conduct the pilot study. They are: 
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Figure 6.14: Conduct Pilot Study (A2) 

 
 

1. Site Visit & Introduction – At this stage, the introductory visit should be 

conducted to the first manufacturing plant wherein the pilot study will be 

conducted. It is important to schedule meetings well in advance, and have 

contingency plans in place if meetings with senior management were 

cancelled due to scheduling conflicts, especially since manufacturing 

plants could have emergencies that need to be attended by the 

management at any time. 

2. Conduct Personal Interviews – Based on the introduction provided, 

personal interviews should be conducted with the manufacturing 

management personnel in order to obtain and collect information using a 

pilot questionnaire and appropriate information technology resources as 

needed. 
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3. Analyze Preliminary Findings  - The data obtained should then be 

reviewed to understand the preliminary findings and compared with the 

literature, goals and the overall purpose of the research study. At this 

point, the information gathered should also be discussed with the subject 

experts and feedback sought from them as to the direction of the research 

study. 

4. Finalize Research Approach  - Once sufficient understanding and 

feedback is obtained in relevance to the appropriateness of the information 

collected, the research approach should then be finalized, to be used for 

conducting the final, detailed plant visits and studies.  
 
 
6.5.6 Level A3 

Figure 6.15 shows the steps needed for data collection and analysis. They are: 
 
 

 
Figure 6.15: Collect & Analyze Data (A3) 
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1. Schedule Plant Visits – Once the research approach has been finalized, it 

is necessary to schedule plant visits with the research units that have been 

selected for the research study. Back-up plans also need to be put into 

place, in case of any last-minute scheduling conflicts or time issues with 

the concerned management personnel. 

2. Conduct Interviews & Collect Information – Once plant visits are 

scheduled and conducted, information should be collected by means of 

personal interviews and one-on-one meetings with the plant personnel. 

Examples of reports, screen-shots of process examples, etc. need to be 

collected at this stage, in order to better understand the process and 

identify the data elements and information processed at various points 

during the decision-making process. Resources such as personal recorders 

are important to capture all the information, so that it can be retained for 

recollection during the next step. 

3. Interpret Information into Models – Once sufficient and relevant data is 

obtained, it should be converted into meaningful, significant and useful 

information, such as graphical process maps/models that convey the 

meaning and understanding needed by the reader to interpret that 

information. Tools such as the IDEF techniques (e.g. Wizdom Software), 

Action Workflow diagrams, etc. could be used during this process. 

Additionally, it is important to discuss the interpretations and maps with 

the subject experts to gain their guidance and advise during this stage. 

4. Sketch AS-IS Models – The previous step results in the creation of the 

AS-IS model, which signifies and portrays the current state of the 

decision-making process at that particular manufacturing plant unit. 
 
 
6.5.7 Level A4 

Figure 6.16 shows the last stage of the research study, wherein the research 

findings are presented, results discussed and conclusions drawn. The steps in this stage 

are: 
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Figure 6.16: Present Findings & Results (A4) 

 

1. Analyze Findings – Based on the AS-IS models, as well as the literature 

reviewed, the information is analyzed in order to produce findings and 

outcomes that assist in the development of the TO-BE model. 

2. Develop TO-Be Model – The TO-BE model is developed based on the 

findings resulting from the previous step. This TO-BE or Best Practices 

model should then be validated with feedback from the manufacturing 

units wherein the studies were conducted, to gauge their feedback and 

utility factor. Subject experts also provide their feedback and advise as to 

the usefulness of such a model. 

3. Make Recommendations & Conclusions – The final recommendations and 

conclusions are drawn based on all the findings till this stage. As an 

example, the TO-BE model and its data elements could be used by 
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database software developers to develop a manufacturing plant specific 

expert system, or decision system, etc. Some other recommendations 

could be made in the form of performance indicators for enhancing the 

decision-making process, again based on the TO-BE model. 

 

Hence, it can be seen that the Information Engineering methodology that is 

illustrated above, could prove to be a useful tool for analyzing, understanding and 

mapping process maps/models for different decisions across various textile plant units. 

Some repeating, constant factors such as the involvement of the subject experts during 

the entire process, as well as the focus on the time constraints of the research study must 

never be ignored during the research study. 

 

Information Engineering was defined in chapter three, as a technique for 

extracting the meaning contained in information to allow the understanding needed by the 

user to make an informed decision. The Information Engineering methodology illustrated 

above draws a close resemblance to this definition, wherein the case study approach, 

personal interviews, process modeling tool and the AS-IS and TO-BE models assist in 

extracting the meaning contained in the information and providing the necessary 

understanding needed by the decision-maker to make an informed decision. This 

methodology also contributes to enhancing the quality of the information obtained, both 

in terms of its inherent as well as pragmatic quality. Additionally, a parallel can be drawn 

between this methodology and the knowledge management principles and phases, which 

further highlights the validity and authenticity of the Information Engineering 

methodology.  
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7 CONCLUSIONS & RECOMMENDATIONS FOR FUTURE STUDIES 
 
7.1 Conclusions - 

The main purpose of this research study was to understand, define and map the 

weave-room performance decision-making process. In order to achieve this overall main 

objective, literature was reviewed in the subject areas of information technology, 

knowledge management, information quality and decision-making. Additionally, a 

preliminary Decision Cycle Model was developed in order to form the underlying basis 

against which the literature was reviewed and a research approach was developed. 

Information Engineering resulted from the development of the Decision Cycle Model and 

was compared to the well-established and published knowledge management principles 

and theories. Furthermore, in order to develop the Information Engineering approach, 

there was a need to adopt a mapping technique for developing the different decision 

process models. The models were developed using the IDEF0 principles and technique. 

The case studies conducted at the three weaving plants resulted in the development of 

three AS-IS models, which provided the framework to compare with and develop the 

proposed Best Practices TO-BE model of the weave-room performance decision-making 

process.  This method helped in identifying the performance improving tasks that could 

assist in enhancing the decision-making process in the weave-room. Additionally, it also 

provided a structure to analyze the utilization and functionality of IDEF0 as a tool for 

modeling the decision-making process in a manufacturing environment. In summary, the 

deliverables that have been accomplished as part of this research study are as follows: 

 

1. Structured, well-defined “AS-IS” weave-room performance decision-

making process maps for each of the three weaving plants, along with a 

comprehensive glossary. 

2. Proposed “TO-BE” Best Practices map that could be used by any weave-

room plant in order to maintain optimal weave-room performance. 

3. Key performance improving tasks for enhancing the efficacy of the 

weave-room decision-making process. 
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4. A SWOT analysis to understand the usability and functionality of the 

IDEF0 technique as an appropriate tool for mapping manufacturing 

plant-specific decision-making processes. 

5. A generic Information Engineering methodology that could potentially 

be used for studying and analyzing decision-making processes for 

manufacturing related decisions across different textile and other 

manufacturing departments and units. 

 

The Information Engineering methodology developed seems to be well suited for 

routine, repetitive type of decision-making, as compared to the non-routine, uncertain 

decision-making. This methodology, when used along with IDEF0 as the process 

mapping tool, was found to be a good technique for mapping and capturing an overall 

decision-process pictorial view, especially in the context of obtaining information related 

to explicit knowledge (components such as documents, reports an so on). But if a detailed 

analysis of the decision-process were to be conducted which would entail capturing the 

tacit and explicit knowledge components together, especially in a dynamic context, 

IDEF0 would not be a suitable tool. This type of knowledge capture would again fall 

under the non-routine, uncertain decisions, which is dynamic in nature. Additionally, 

capturing this information and interpreting it into the IDEF0 models is difficult. Hence, 

there is a need for careful evaluation with reference to the research purpose and further 

analysis of IDEF0, before it is used as a process mapping tool.   

 

7.2 Research Contributions - 

Based on the findings and results of this research study, the research contributions were:  

 

• Contribution to published management theory – Illustrated and demonstrated 

the conceptual understanding of knowledge management, information 

engineering and information quality with reference to the decision-making 

process; the development and use of Information Engineering approach for 

effective and efficient decision-making and analyzing the use of IDEF0 as a 

tool for capturing decisions. The Information Engineering methodology 
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developed can be used to study other decisions in different manufacturing 

environments, as well as analyze in further details, the usability of IDEF0 

process modeling technique for capturing and mapping decision processes.  

 

• Contribution to industry viability – The resulting AS-IS decision-process 

models could be used as reference points by each of the textile weaving 

plants, to understand their respective current decision processes as well as 

compare them with the Best Practices TO-BE model, and possibly take 

relevant steps to adopt some of the performance improving tasks that could 

enhance the efficiency and effectiveness of their decision-making process. 

Additionally, the benefits of the TO-BE model can be extended to other 

weaving plants that would be seeking to enhance the decision-making process 

of their weaving plants.  

 

7.3 Recommendations for Future Studies - 
 

Following are a few recommendations for future studies related to this research. 

 

1. Broaden the use of IDEF techniques: The IDEF0 process models could be 

expanded into IDEF1 (data/information) models. The AS-IS and Best Practices 

TO-BE process models that have been sketched for the three weaving plants could 

be further used to develop and map out the data/information models for either the 

entire decision-making process as a whole, or possibly just certain specific 

manufacturing decisions. The Wizdom software that was utilized in this research 

has the capability to capture and map the data model for each corresponding 

process model developed. This would assist in understanding the various data and 

information components of the decision process in weaving, thus allowing for 

getting in-depth knowledge of the decision-making process in weave-room. 

Similar efforts could be conducted to develop an IDEF2 decision-making 

simulation model. 
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2. Change viewpoint and purpose: Purpose and viewpoint are two key factors in the 

creation of IDEF0 process models, since they provide a clear focus for the 

modeler and the reader. By changing these two factors, IDEF0 decision process 

models should be created in order to determine if the models are similar or 

different. As an example, the planning manager’s viewpoint would result in a 

more in-depth IDEF0 process model, whereas, if the view point were to be in the 

context of the Vice-President, the IDEF0 process model would be more broader in 

its scope. 

 

3. Determine further validation: The IDEF0 TO-BE process model and the 

Information Engineering methodology needs to be further validated by using it in 

the development of decision process models for other textile manufacturing plant 

units, such as spinning, dyeing and finishing decision processes. 

 

4. Develop comprehensive model of decision-making in textiles: The development 

of the IDEF0 and IDEF1 process and data decision models respectively across 

different textile manufacturing units could be used to link, model and explain the 

interaction between the decision-making processes between the textile sectors, in 

the context of the textile enterprise as a whole. 

 

5. Developing Digital Dashboards: The information that would be obtained from the 

IDEF0 process and IDEF1 data models would assist in the design of 

manufacturing plant-specific decision support or expert systems for textiles, 

which could eventually lead to the creation of the Digital Decision Dashboard 

(D3) as mentioned earlier in the study. The D3 can prove to be an essential tool for 

decision-making in textiles, capturing and disseminating vital management 

information for effective and efficient decision-making, thus addressing a critical 

need presently facing the textile industry. D3 is the technology that would put the 

“intelligence” back in “business intelligence” and empower the decision-maker to 

make timelier and strategic business decisions. The D3 can be used for developing 

dashboards for specific independent functional decisions such as for the 
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maintenance/engineering function, the planning function, etc.; but it could need 

more complex investigations for developing a dashboard for the plant manager.  

 

In conclusion, the outcome of this study points to different directions that can be 

adopted to further analyze the results and findings of this research. In particular, if 

Information Engineering could contribute to the development of D3, it could have far 

reaching implications in decision-making for the manufacturing industry, especially the 

textile supply chain.  
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9 APPENDICES 
9.1 Appendix A: Attachments of Case_1 
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Figure A1. Housekeeping Tasks 
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Figure A2. Housekeeping Tasks at the Interplant Offices  
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Figure A3. Housekeeping Tasks at the Plant restrooms 
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Figure A4. Maintenance Work Request System (MWRS)-screen shot 
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Figure A5. History Display Menu- screen shot 
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Figure A6. Late Order Report 
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Figure A7.  Bookings report 
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Figure A8. Available to Sell Report 
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Figure A9. Requirements by Style Report 
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Figure A10. Warp Report 
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Figure A11. Filling Report 
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Figure A12. Piece Ticket 
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Figure A13. Style Master 
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Figure A14. Shift End Report 
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Figure A15. Main Menu-screen shot 
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Figure A16. Stops and Efficiency Menu-screen shot 
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Figure A17.  Information on Machine 528 –screen shot 
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9.2 Appendix B: Attachments of Case_2 
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Figure B1. Cleaning Tasks of a Sweeper 

 
 
 
 
 
 
 
 
 
 
 
 
 



  

 195

Figure B2.  Manufacture to Print –screen shot 
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Figure B3.  Head End Sheet 
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Figure B4. Main Menu –screen shot 
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Figure B5. Design Flow Menu –screen shot 
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Figure B6. List of 3 Manufacture to Print samples –screen shot 
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Figure B7. Head End Pick List 
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Figure B8. Daily Sample Report 
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Figure B9. Warp Status Report 
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Figure B10. Run Out Report 
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Figure B11. Late Order Report 
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Figure B12. Open Order Report 
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Figure B13. Master Menu –screen shot 
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Figure B14. Engineering Menu –screen shot 
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Figure B15. Engineering Enquiry Menu –screen shot 
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Figure B16. Material Handling System –screen shot 
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Figure B17. Material Handling System –screen shot 2 
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Figure B18. Material Handling System –screen shot 3 
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Figure B19. Loom Status Report 
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Figure B20. Warp Patrol Sheet 

 
 
 
 
 
 



  

 214

 
Figure B21. Piece Ticket 
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Figure B22. Quality Notice  

 
 
 
 
 
 
 
 



  

 216

 
 
Figure B23. Inspection Report 
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Figure B24. High Stop Loom Report 
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Figure B25. Quality Control Stop Ticket 
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Figure B26. Regular Report 1 
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Figure B27. Regular Report 2 
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Figure B28. Regular Report 3 
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Figure B29. Weekly Production Report 
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Figure B30. Plant Efficiency Report 
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Figure B31. Air Jet Technician Sheet 1 
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Figure B32. Air Jet Technician Sheet 2 
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Figure B33. Air Jet Technician Sheet 3 
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Figure B34. Air Jet Technician Sheet 4 
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Figure C1. OTOM Report 
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Figure C2. Warp Report 

 
 



  

 231

 

 

Figure C3. Yarn Vendor Report 
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Figure C4. OTOM Report for yarn 402920  
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Figure C5. Screen shot to check Material Status 
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Figure C6. Material Status Inquiry –screen shot 
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Figure C7. Purchasing Inquiry that shows Past History –screen shot 
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Figure C8. Purchase Order Selection –screen shot 
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Figure C9. Purchase Order Header Maintenance –screen shot 
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Figure C10. Purchase Order Lines Maintenance –screen shot 
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Figure C11. Print Purchase Orders –screen shot 
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Figure C12. Purchase Order  
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Figure C13. Run Out Report 
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Figure C14. Warp Patrol Sheet 
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Figure C15. Loom Report 
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Figure C16. Planned Orders Report 
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Figure C17. Main Menu –screen shot 
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Figure C18. Production Scheduling Menu –screen shot 
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Figure C19. Planning Status of Item number 703261 –screen shot 
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Figure C20. Planning Status of Item number 703261 –screen shot 2 
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Figure C21. List of Orders for Finished Style 915984 –screen shot 
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Figure C22. Details for Item 915984 –screen shot 
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Figure C23. Customer List for Item 91598 –screen shot 
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Figure C24.  Piece Ticket 
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Figure C25.  Run Out Report – Production 
 
 

 
 
 
 



  

 254

Figure C26. Preventive Maintenance List 
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        Yatin Karpe             

Graduate Ph.D. Candidate January 27, 2006 
College of Textiles, NCSU 

  
XXXX 
Plant Manager, Weaving -XXXX 

 
Subject: Background information of research in order to request an interview session 

 
Mr. XXXX 

  
Hello, my name is Yatin Karpe, and I am a graduate doctoral candidate at the College of Textiles, North Carolina State 
University. This letter is with reference to sending you some background information on our research topic, in order to 
possibly request your consent for participation in the same. 

 
I am working on my Ph.D. doctoral dissertation titled “Knowledge Management in Textiles: Using Information 
Engineering Methodology to investigate mapping of Weave-Room Efficiency Decision Performance”, under the guidance 
of Dr. George Hodge. I would first like to give you a brief introduction about the same, before requesting your willingness 
to participate in an interview session. The overall objective of the project is to fundamentally increase the decision-
effectiveness in textile manufacturing by designing a new and efficient Information Engineering methodology that would 
capture and disseminate the appropriate management information, resulting in effective and efficient decision-making by 
the textile personnel, and thus addressing a critical need presently facing the textile industry. Information Engineering is 
defined as a technique for extracting the “meaning” contained in the information to allow the understanding needed by the 
user to make the “right” decision. Past research in decision-making has been related mostly with CIM concepts and has 
concentrated mostly on the computer end (hardware and software). But as the businesses have become more complex and 
the information systems have started generating increasing amounts of information, the discriminating power of the 
decision-maker to select and digest the “right” information has been stretched to the limit and has led to a common 
problem in today’s world called information overload, which in turn has resulted in the “Hardware-Software-Humanware” 
Gap (Communication Gap). Hardware is the capability to collect and store data. Software is the technological process used 
to present data so that meaning can be derived from it. Human capability is still required to process data for meaning. In 
order to minimize or reduce this communication gap, which could result in efficient and effective decision-making, there is 
a continuous need to provide information to the decision-maker, which is meaningful and understandable, precise, 
complete, relevant to the decision, ready at the right time and free of excessive element (redundant information). Too much 
information or information overload has resulted in inferior decision-making and influenced the information utilization 
statistics. Preliminary reports indicate that only 10-15% of all the information contained/available in existing plant reports 
is actually utilized towards the specific decision-making process and more than 80% of the time to reach a decision is spent 
in segregating the vital (useful) information, which is normally hidden under the redundant (useless) information. Right 
decisions are not made by merely obtaining information, but by the correct diagnosis of the meaning of that information. If 
we interpret the meaning correctly, then we get the right message, which means we will probably make the right decision. 
Hence we have created the Decision Cycle and Information Engineering is at the heart of this cycle.  

 
Taking these concepts into consideration, our primary research objective is to develop an information engineering 
methodology for mapping (using IDEF Modeling principle) and simplifying the weave room performance decision-making 
process. Presently we are only focusing on one decision, i.e. the weave room performance decision, since it is an indicator 
of the overall health of the textile plant. This particular research will focus on enhancing the decision-making process, not 
by creating another computer program that will generate more information, but by possibly enhancing the efficiency of the 
decision-making process. The output of the research will result in decreased information overload, increased data 
utilization, fewer errors and possibly reduced number of people involved in the decision-making effort. We will need to 
conduct 2-3 rounds of interviews with you and/or other concerned personnel who are responsible for decision-making of 
the weave-room performance decision. The results of the study will be shared with the participating companies and their 
suggestions/observations/advise will be closely and continuously sought.  

 
So, is it possible for you to spare approximately a few hours of your valuable time to participate in a one-on-one interview? 
Please feel free to contact me for any other information that you may need. Your cooperation and assistance in this matter 
will be greatly appreciated. I will call you sometime next week to determine a good time or alternately you can email me a 
couple of good dates/times that I could visit your plant. My details are given below. Awaiting your reply, 
 
Sincerely 
Yatin Karpe 
yskarpe@yahoo.com 
(919) 749-9416 (mobile); (919) 784-0123 (home)  

North Carolina State University is a land- 
Grant university and a constituent institution 
of The University of North Carolina 

Department of Textile and Apparel
Technology and Management 
www.tx.ncsu.edu/tam/ 

College of Textiles 
2401 Research Drive 
Raleigh, NC 27695-8301 
919.515.3442 (telephone) 
919.515.3733 (fax)
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9.5       Appendix E: Pilot Questionnaire  

 
PILOT QUESTIONNAIRE  Time:   Date: 
 
1. COMPANY INFORMATION: 
 
  
Name:   Contact: Address:   Tel. / Fax No.: email: 
 
 

    

 
      
   
 
2. WEAVING PLANT INFORMATION: 
 

Weaving Machines in Plant 
Total No. Type 

Employees Products  

 
 

    

 
 
 
3. DECISION-MAKING: 
 

Decision Importance – 
(Scale of 1-5: Least-Most Important)  

Decision-Makers –  
WHO 

Decisions-Made –  
WHAT? 

1 2 3 4 5 
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4. Could you possibly put the Weave-Room Efficiency Decision in context with other decisions and 

explain further? 
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5. Please explain in detail the weave-room efficiency decision process w.r.t. the following IDEF            

Modeling strategy?                                                                
 
 

IDEF 
Decision 
Context 

Decision 
Steps ⇓ 

IDEF 
Elements   

Decision 
Attributes 
⇒ 

Data Report Time People Biases   

    
Input                 
Control                 
Output                 

    Mechanism                 
Input                 
Control                 
Output                 

    Mechanism                 
Input                 
Control                 
Output                 

    Mechanism                 
Input                 
Control                 
Output                 

    Mechanism                 
Input                 
Control                 

    Output                 
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IDEF 
Decision 
Context 

Decision 
Step ⇓          

IDEF 
Elements   

Decision 
Attributes 
⇒ 

   

Input       

Control       

    Output       

  

Mechanism    
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IDEF 
Decision 
Context 

Decision 
Step ⇓          

IDEF 
Elements   

Decision 
Attributes 
⇒ 

   

Input       

Control       

    Output       

  

Mechanism    
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6. In your opinion, what is the approximate time spent for the weave-room efficiency decision? 
 
 
 
 
7. And Why? 
 
 
 
 
 
 
8. In an ideal situation, what in your opinion should be the components of the weave-room    

efficiency decision-process? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 




