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Management of existing knowledge is enhanced when it can be stored, retrieved, and reapplied seamlessly. Inadvertently, knowledge is always created, stored and reused within an individual. The knowledge acquired from environments or in schools and other sources may be converted from one form to another and reused to solve problems. In this digital age, knowledge storage and retrieval can be accomplished with available technological tools. The question of efficient storage and retrieval is only guaranteed when modality and methodologies for these knowledge types and conversions is handled analytically. Understanding knowledge types and their associated characteristics as regards there inter-relationship can be very useful if information technology tools are to be applied for their recording and manipulations. This is essentially important if knowledge boundaries are to be reduced. It is also important if it is to be shared among its creators and other interested users. In-depth discussions on the possible knowledge types and knowledge transformation with inherent characteristics resulting from their formation and cross-boundary interactions are rare. How do we convert knowledge to shareable forms? The work examined four basic knowledge types and their potential transformations. The essence of the work was to offer an interdisciplinary platform for knowledge sharing with reference to electronic learning situations.

Introduction

The relationship between information and knowledge has been excessively discussed in literature. The prominence undermines the fact that information itself is not useful except when it is put into domain of human understanding with respect to solving problems. Use of information in solving problems is a transformational process that entails individual intelligence and personal experiences. The process of transformation of information to knowledge is quite complex. A simple discourse [START_REF] Robert | Algorithms, models and prototype for a sharable knowledge[END_REF] in knowledge sharing based on information transformational processes drew a lot of attention. The proposal is a nothing but starting point. The work did not give a clear statement to the definition of knowledge itself. The basic question that should provide a launching pad and broaden our reasoning is what is knowledge?

To this work, the usual definition of knowledge as "applied information" is not sufficient. Our reflection for knowledge definition is to consider it as systematic increment of personal or/and collective usage of information with time, where information takes a dimension not just from distinctive structure of information elements but with respect to environment, personality and context of other related information. Specifically, knowledge is the aggregation, compilation and usage of information with anchor to a domain of reference to solve problem. Domain of reference cannot be isolated from knowledge because information is continuously being compiled in respect to a discipline of interest. Therefore we make allusion to terms such as "religious knowledge", "historical knowledge", "cultural knowledge", "engineering knowledge" etc. It will be worthy to explore an area of study such as "knowledge knowledge" (knowledge about knowledge). This could answer question on what knowledge do we have on knowledge. Discussion about "knowledge knowledge" will not be address in this discourse. Our assumption is that, the discipline can expound the rudimentary understanding of knowledge philosophy, parameters and corresponding aggregation paradigms. This is particularly important because the method of knowledge aggregation is of tremendous significance in collaborative learning, educational management, computer science, philosophy of learning and other related ventures.

The foundation of this work is rooted on knowledge conceived from four broad categories. The attempt of this is embedded in the fact that "proper" understanding of knowledge type can promote its exploitation in solving "irregular" problems. Problems are irregular because no two problems are the same bearing in mind the personalities and environments involved. This implied that knowledge generated in solving problems differs. Important publications on these groupings based on environment of usage are not common.

Knowledge categories

The work of Nonaka Ikujiro, Amikura, Kanai and Kawamura (1992) is an important reference in knowledge management as applied to organizational setting. The report and another report [START_REF] Nonaka | Managing industrial knowledge: creation, transfer and utilization[END_REF] recounted the fact that knowledge is seen in two categories of tacit knowledge and explicit knowledge. The view that knowledge is in two planes excluded external factors on produced knowledge. Tacit and explicit knowledge presupposed that produced knowledge may not be reinvented, re-evaluated, refined or redefined by other external forces independent of the knowledge creator. Contrary to the two traditional topology of knowledge, our attention is drawn to knowledge natures that assumed four types of (a) classified / categorized, (b) explicit/ organizational (c) implicit / digital and (d) tacit types. The four classifications originate from the interaction and usage of information to solve problems. Tacit and explicit types are manifestly created when individuals are confronted with problems. He either consult other people who solved related / similar problems or take a deep reflection on his personal experiences. In the light of popular ideologies, the tacit knowledge is not expressible while the explicit is. The implicit and classified knowledge are the result of external "forces" on the "expressed or personal" knowledge. Implicit and classified knowledge can be seen as externally produced knowledge while explicit and tacit knowledge have their roots in internally manifested knowledge. The externally produced knowledge is relatively static while the internal knowledge are dynamic in their nature. For example, there is the assumption that it is difficult to characterize the actual properties of tacit knowledge. This hence emphasized its dynamism. Explicit knowledge is generally elucidated by the producer.

Another perspective of looking at knowledge types is to evaluate the frequency of access to them or/and human interactions with them. It is a known that classified knowledge is frequently accessed right from when children attempt to master the alphabets or writing characters. This kind of knowledge is the only way to acquire basic principles of human existence and interrelationship among objects. Explicit knowledge is a feedback of what has been acquired in classified knowledge. Classified knowledge is enriched by the intake to human brain while explicit is a manifestation of what has been understood from the classified knowledge. Implicit knowledge is a further external analysis of existing classified and explicit knowledge by a third party. The work of Michael [START_REF] Polanyi | History and hope: an analysis of our age;: Lectures delivered at the Thomas Jefferson Center for Studies in Political Economy[END_REF][START_REF] Polanyi | The Tacit Dimension[END_REF] are crucial in tacit knowledge. There is the claim that there is generally superficial understanding of the origins of tacit knowledge in literature [START_REF] Gertler | Tacit Knowledge and the Economic Geography of Context or The Undefinable Tacitness of Being (There)[END_REF]). However, it can be proved that tacit knowledge takes root in the relics of other kinds of knowledge entrenched in human thoughts and activities.

Whatever the topology of knowledge, the fact and possibility for its sharing is very useful. The knowledge may differ in their state of existence and the method of its production, its availability for use to solve problems is paramount. The question is "can there be a mixture or interaction of knowledge formulation during knowledge creation"? It is this question that give rise to knowledge typology based on their formation.

i. Classified / Categorized knowledge

Classified knowledge is commonly attributed to categorized pool of what has been developed and made accessible across fields of human ventures. The theories in library study and archival classification are essentially constructed on this kind of knowledge. Because of the possibility of classifying knowledge, catalogues and classifications in the libraries are referenced such as: Christian religious knowledge, historical knowledge, and scientific knowledge. The essence of classified / categorized knowledge is to provide basis for initial understanding of what is in existence and to offer a framework for teaching. Why it has been disputed by those in explicit knowledge domain that knowledge may not be classified since it is dynamic and must be associated to the producer, it can be proved that every output of individualized, organizational or public knowledge can be intermittently evaluated, rated and categorize based on existing human knowledge disciplines. When this evaluation and categorization is done, explicit knowledge becomes classified knowledge. It is important to state here that existing knowledge disciplines may change with time, culture and system. For example, knowledge categories in the "library of congress" classification do not necessarily have to match with other types of classifications like Dewey classification. We therefore define categorized knowledge as a collection of related information. Taxonomies of classified knowledge are accomplished by drawing a common perimeter across related information boundaries.

ii. Explicit/ Expressed knowledge

Explicit / Expressed or Organizational knowledge is that kind of conveyed knowledge that is associated to individuals. It is built on personalized classified knowledge. An individual will generally take advantage of rudimental classified knowledge to develop his own mastery of a discipline or experiences in a field. Two individuals undergoing training in a particular knowledge discipline (classified knowledge) may not necessarily have the same level of knowledge (understanding) of that discipline. Knowledge of places, issues and circumstances differ from individual to individual. The Bloom taxonomy of learning [START_REF] Bloom | Taxonomy of educational objectives: The classification of educational goals[END_REF]) shed light on this by attributing six levels to knowledge acquired during cognitive learning efforts. Organizational settings take advantage of the varying degree of knowledge level of individuals in the organization about personnel management, marketing strategies, and production methodologies to promote and enhance their market benefits. Explicit knowledge (personally expressed) can be documented periodically bearing in mind the changes in personnel status, competence, operating environment, and other economic factors. This can be a powerful tool in the hand of an organization not only to enrich itself but also in personnel development. Explicit knowledge is the interposition of personal experience on classified knowledge domain(s) to generate a personalize expertise. This brand of knowledge is active and dynamic as emphasized in [START_REF] Alavi | Review: Knowledge management and knowledge management systems: Conceptual foundations and research issues[END_REF].

In explicit knowledge, the person involved in knowledge generation is at the centre of consideration. Personality at the centre of knowledge generation cannot be isolated from his environment, time and other social factors. Every change in time or/and environment can produce a distinct measurable kind of explicit knowledge. The knowledge is explicit because it can be expressed and measured. The parameters and methodology for its measurement can be a subject of research.

More than the personalized knowledge is the intra-personal knowledge. Though the deliberation here is not to elaborate on the methodology for generation of this specific knowledge. It was assumed that intra-personal knowledge generation is closely related to and built on personalized expressed knowledge. This happens whenever and wherever there are intra-personal knowledge interactions within a domain and across knowledge domains of classified knowledge. Another dimension is the inter-personal knowledge generation that is closely related to the object at the centre of knowledge and the organization of reference. Explicit knowledge generated in inter-personal interactions can involve change of domain of reference. This is because no two individuals have the same knowledge on an object. The change can be for example, from knowledge of finance to knowledge of marketing. It is important to isolate the "change of domain" from psychological manifestation of personalized knowledge. Changes based on psychological parameters of knowledge manifestations are exemplified in tacit knowledge.

iii. Implicit / Digital Knowledge Xavier Gutiérrez (2012) defined implicit knowledge of the second language as "the intuitive and procedural knowledge that is normally accessed automatically in fluent performance and that cannot be verbalized". That definition could not unmask a clear distinction between tacit knowledge and implicit knowledge. It is important to acknowledge that one term in the definition is of importance. This is the fact that implicit knowledge is procedural. The procedure for drawing the knowledge boundary is of interest. Another way of looking at implicit knowledge is to see it as related to inferential knowledge associate to what is not explicitly stated (explicit knowledge). Implicit knowledge is built on explicitly or categorically stated (classified) knowledge with or without the parameters of the knowledge producer. This knowledge type may not stand on its own. It is an externalization of acquired knowledge. We use the word "acquired" differently from categorized. Acquiring is a reference to the knowledge depot without necessarily classifying them. Implicit knowledge is an extension of other types of knowledge. It is built on the fact that most of the time there is an effort by the producer of implicit knowledge to isolate the original producer of knowledge from the knowledge object. The inventive producer (knowledge source) is generally not the user of this knowledge and he may not be conscious of what has been/can be added to his expressed knowledge.

Implicit knowledge is an additive knowledge that are yet to be "put together" through expression, concept development, assumptions that lead to principles, or through analysis of facts and theories. It is an insightful and procedural knowledge that is normally created using mathematical and digital tools.

It is a meta-knowledge that hinges itself on existing knowledge (notably classified or/and explicit knowledge). Implicit knowledge is commonly independent of the personality involved in the original knowledge source. The strength of implicit knowledge is based on some established scientific principles that do not consider the parameters of the inventive producer. Implicit knowledge needed extrapolation, deduction and logic using tools like knowledge representation, ontological mapping and conceptual charting parameters. The interest is to see the "oscillation" of knowledge in between lines of classified or/and explicit knowledge. Domains of reference are machine learning, data mining, text mining and knowledge discovery. This is sometime may be confused with data analysis. Though the concern is not to draw a line of distinction between these terms, data analysis is seen as limited to interpretation of factual results bearing in mind systematic collection of data. Implicit (digital) knowledge does not base its principle on systematic data collection but try to "extend" existing data and information. Implicit knowledge has been affirmed as "knowledge discovery in databases, interesting knowledge regularities or high-level information that can be extracted from the relevant sets of data in databases and be investigated from different angles" [START_REF] Lazanas | Enhancing Recommendations through a Data Mining Algorithm[END_REF]. It has to do with knowledge generation and verification. Interestingly, (Chen et al,1996) itemized knowledge discovery process in database as: Learning the application domain, Creating a target dataset; Data cleaning and pre-processing; Data reduction and projection; Choosing the function of data mining; Choosing the data mining algorithm (s); Data mining; Interpretation and Using the discovered knowledge.

Reflecting on these steps, the personality at the centre of knowledge discovery in databases, machine learning and other digital knowledge is of little significance in this discourse. However, if profile of separated personalities is studied independently and then connected to the "discovered" knowledge, implicit knowledge can offer significant contributions in forensic science and intelligence studies.

In summary, implicit knowledge is built on belief and the justification of the belief premises and predicates. It can be paraphrased as "because we know that previous act happened or existed, the ensuing inference will normally happen". This is a discrete kind of knowledge with possible verifiable steps. The knowledge type here is a product.

iv. Tacit knowledge

The great Chemist-Priest-Philosopher, Michael [START_REF] Polanyi | History and hope: an analysis of our age;: Lectures delivered at the Thomas Jefferson Center for Studies in Political Economy[END_REF] provided the basis for studies in tacit knowledge. The work emphasized the non-representational nature of tacit knowledge. The abstract nature though revealed the intricacy, it also revealed the potential in it. [START_REF] Nonaka | Organizational Knowledge creation the role of middle management[END_REF] proposed the possibility of converting tacit knowledge to explicit knowledge. But then, what is tacit knowledge? Our perspective is to view tacit knowledge as been knowledge resident in its producer. The producer recollects and diversely reproduces knowledge embedded in him for use in solving problems. The proposal from [START_REF] Nonaka | Organizational Knowledge creation the role of middle management[END_REF]) model for tacit knowledge codification requires more inputs. This explains why we have not seen serious "application" that can systematically codify tacit knowledge despite the age of the publication. The possibility of codifying knowledge requires understanding its meaning and the formative property. We do agree that tacit knowledge may well be possible to codify. The fact remains that some philosophical and metaphysical concepts be interpose on social and environments. This requires extensive works in sociology, philosophy, psychology, and computer science. These processes and arguments are far beyond this work. To us, tacit knowledge is dynamic.

However, it can be characterized and qualified from time to time for documentation thereby facilitating its access. If documentation is possible, then codification is well underway.

Knowledge interactions and transformations

The foundation of this work is to examine interactions and transformation that do and may exist between the four basic knowledge types. There are several ways and levels of interactions between basic knowledge topologies. The interactions are better exemplified with figure 1 andtable 1. Where there are interactions between the basic knowledge types, it gives rise to additional knowledge types. The exchanges are generally as a result of inter-personal relations (some time intra-personal too) that occurs during organizational problem solving or collaborative problem solving.

An individual who passed through a training in a knowledge field will instinctively develop his own identity in that The identity will be related to his own explicit knowledge. We say, he will solve future problems "objectively" based on his experience and theories in that field. Theories in that field are related to categorized knowledge. This is to say the interaction of his own explicit knowledge and the existing knowledge domain (categorized knowledge).

In a case where and individual can not express or relate his method of solving problem with existing theories and principle, we assume he has a knowledge that has to do with interactions of tacit knowledge and explicit knowledge. Qualification of this kind of knowledge is very difficult just as it is difficult to express tacit knowledge.

Basic tools for extracting implicit knowledge exist. What happened when an individual can refine the tool in a way that is not explainable? How do we know that a tool for implicit knowledge extraction is better than other apart from error measurement and efficiency measurement? The idea behind the Classified / Fixed, Passive Independent (Ext)
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Propositional Suppositional argument here is left to be verified. It suffices to say that there must be interactions between tacit and implicit knowledge.

Applying logic and digital tool on classified knowledge is dependent on subject of reference. Text mining is different from image processing though images and text document are classified knowledge domains. The interaction of digitally produced knowledge with classified knowledge by the user is subjective.

Process for knowledge transformation

According to Michael L. on tacit knowledge [START_REF] Irick | Managing Tacit Knowledge in Organizations[END_REF], "There are several kinds of behaviours that can be observed from individuals or groups within an organization. Some of these behaviours may be externalized or converted from internal behaviours to external behaviours". The internal behaviours can be directly attributed to the knowledge of the personality concerned but the question is how do we convert these internal behaviours? The work further underlined the fact of interplay of tacit and explicit knowledge as a critical factor in organizational learning. The postulation is valid. Table 1 was created essentially taking advantage of the assumption. This process of knowledge transformation can essentially be divided into two (a) identification and (b) processing. In identification, basic knowledge types to be transformed were identified. Note that two or more knowledge types were always involved. In reality personal knowledge transformation process is very complex. It is not enough to identify the basic knowledge to be transformed but the methodology for the transformation is very important. In this case, knowledge transformation is viewed as the aggregation of one knowledge type onto another. One knowledge type served as foundation knowledge while the other knowledge type is an associated knowledge. This is similar to following a cooking recipe. Knowledge transformation is knowledge combination in form of layers. For example, adding explicit knowledge to an implicit knowledge does not produce the same result as adding implicit knowledge to an explicit one. Table 2 is a brief summary of knowledge transformation of interest. The methods of combination were based on parametric approach. The attempt here is different from the interactions discussed in the earlier section. Detail discussion on the process of these transformation will be a subject of a different research. 

A model of selective knowledge transformation

An indication of knowledge translation is seen in a scenario when a classified knowledge in the library is read, digested to help an industrial worker to improve his competence in an area of skill. We can say that in this case, classified knowledge is translated to an explicit industrial knowledge . His use of acquired knowledge can be re-documented for other industrial purposes. Some of the knowledge acquired and expressed during a reading of a classified knowledge is inevitably stocked in the memory of the knowledge producer. This kind of knowledge is said to be kept in its tacit form. However, an explicit knowledge from a classified knowledge can be worked upon by experts in machine learning and knowledge discovery to create an implicit knowledge. In this case, there are translations and transformations of knowledge from one form to the other. The order of combining these forms of knowledge is the interest of this work. Research groups of varying interest can alter these processes of combinations in order to arrive at specific objectives in knowledge creation that suits their research interest. The process of knowledge transformation must be discussed from interdisciplinary context. Bearing in mind the possible interactions in types of knowledge, it will be beneficial if we can device theories, principles, and methods to transform knowledge from form to another. We do identify with the complexity. Importantly we emphasize the transformation of tacit knowledge to explicit type. Explicit knowledge is very useful in organizational management.

Knowledge transformation requires three fundamental factors. These are (a) the context of transformation, (b) personality involved in knowledge generation and (c) the environment of generated knowledge. These all play permanent roles in its transformation. The question is how do we model the interactions between these parameters? It must be bore in mind that the three parameters are expressible in all the four basic knowledge types.

When knowledge is generated, the context and personality of its generation is generally accounted for. The environment of generation though usually neglected is very important when the transformation is evaluated. To generalize our submission in this framework, a knowledge type gives rise to another knowledge type with respect to personality involved, context of generation and the environment of generation.

Figure 2: Methodology for transformation

Related work

David Roberts (2011) gave a report on latent knowledge as "the knowledge that we have that we have not yet harnessed. Like the latent heat contained in steam latent knowledge has substantial power and potential yet it lies hidden in the history of our experiences". This latency of knowledge is acknowledged. The question is can we associate knowledge back to information and data? The Existing Knowledge New Knowledge creation justification for latent knowledge can also be ascribed to implicit knowledge. [START_REF] Alavi | Review: Knowledge management and knowledge management systems: Conceptual foundations and research issues[END_REF] gave a handy view about tacit knowledge in relationship to human interactions and use in knowledge economy. Specific applications and manifestations of tacit knowledge were enumerated. It was contrary to latent knowledge because there was evident exhibition of knowledge though in its tacit form.

A work on knowledge gathering was directed at investigating the possibility of indirectly accessing personal knowledge by combining social interactions between people and peer-to-peer collaborative systems (Fergus et al, 2000). The method for this combination will be an uphill task. How do we classify the interactions? Another work in this area was to evaluate tacit knowledge sharing in health industry [START_REF] Ghassemzadeh | Tacit Knowledge Sharing in Health Industry: Influences of, Personal, Organizational and Social Factors[END_REF]. To share tacit knowledge, it must be expressed. This reminds us of the definition of tacit knowledge itself. The work considered social factors as been a major parameter that influences tacit knowledge sharing. It may be said that cultural values are major issues in tacit knowledge sharing. Considering where this work was carried out, the assumptions is particularly true among the Iranian Persian culture where family and personal worth is valued.

Conclusions and future work

The work drew a boundary of knowledge as incremental usage of information in solving problems. It underlined the fact that knowledge could be a transient product or final point of incremental steps in the use of information in solving problem. It presented knowledge from four rudimental domains of classified, explicit, implicit, and tacit. With the establishment of these domains, extensions were made to other knowledge derivatives. The derivatives are purely ascribed to the interactions within and across the four basic knowledge categories. Model of knowledge transformation was presented however, applied methods of these transformations are desired.
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 1 Figure 1: Interactions within four basic knowledge types

Table 1 :

 1 Knowledge root and application

		Classified Explicit	Implicit Tacit	Important Theories		Field of Application
	1				X	Behaviourism, empiricism,	Philosophy,	Sociology,
						rationalism,		Psychology, Religious studies,
								Cultural identity,
	2			X		Ontology,	Statistical	Computer science, machine
						Inferences,		learning, IoT, statistics
	3		X			Knowledge	sharing,	Economics, marketing, Business
						Knowledge	aggregation,	studies	Organizational
						Learning theories	management, Computer science,
								Decision science
	4	X				Classification		Library and archival studies,
								Information Science
	5			X	X	Philosophy and Logic	Philosophy,	Sociology,
								Psychology, Computer science
	6		X		X	Cognitive		Cognitive science, sociology
	7		X	X	X	Knowledge dynamism	Sociology,	Psychology,
								Computer science
	8		X	X		Knowledge representation,	Computer science, Decisional
						logic, Machine learning	Science,
	9	X			X	Extrapolative philosophy	Philosophy, Library science,
								Sociology
	10	X		X	X	Consequentialism	Classical Philosophy, Logic
	11	X		X		Text mining		Computer Science, Statistics
	12	X	X		X	Collaborative learning and	Personnel	management,
						computer aided work	Sociology
	13	X	X			Organizational management Knowledge mapping
	14	X	X	X		Knowledge extraction	Archival studies, Computer
								science, Business innovation
	15	X	X	X	X	Cybernetics, Universalism	Knowledge Engineering,

Table 2 :

 2 Knowledge transformation order