
DKMS Brief No. One: The Corporate Information Factory or the Corporate
Knowledge Factory?

The Corporate Information Factory

W. H. Inmon's vision of the IT future is an information ecosystem 

"with different components, each serving a community directly while working in concert with other
components to produce a cohesive, balanced information environment. Like nature's ecosystem, an
information ecosystem must be adaptable, changing as the inhabitants and participants within its aegis
change. Over time, the balance between different components and their relationship to each other changes
as well, as the environment changes. Sometimes the effect will appear on seemingly unrelated parts
(sometimes disastrously!). Adaptability, change, and balance, are the hallmarks of the components of a
healthy information ecosystem." [1] 

Further, "the corporate information factory (CIF) is the physical embodiment of the notion of an information ecosystem."
[2] In other words, the CIF "is an architecture for the information ecosystem, consisting of the following architectural
components: 

An applications environment 
An integration and transformation layer (I & T layer) 
A data warehouse with current and historical detailed data 
A data mart(s) 
An operational data store (ODS) 
An Internet and Intranet 
A metadata repository" [3] 

Both the information ecosystem and the CIF are, according to Inmon, evolving to meet the pressures for business
efficiency in three key areas: business operations, business intelligence, and business management. While IT has
successfully delivered capabilities in the area of business operations without the CIF, it is because of the increasing need
for greater business intelligence and greater business management capability that corporations are developing the
information ecosystem and the CIF. [4]

 In short the goals are better business operations, improved business intelligence, and enhanced business management.
The means are the information ecosystem and the CIF. But left unanswered is the question of why the information
ecosystem and the CIF are the appropriate means. The means can be questioned in two ways. First, we can disagree
about the make-up of the CIF. That is, it is easy to postulate additional components for the CIF such as: Component
Transaction Servers [5], Active Information Managers [6], Business Process Engines [7], and other Application Servers [8].
But second, beyond this and more important, why should we assume that an information ecosystem, and an associated
CIF are appropriate objectives for fulfilling our goals? To see whether this is true, we need to examine what information is,
and how it is related to other outcomes of our attempts to understand the business environment, namely: data,
knowledge, and wisdom.

What are the Differences Among Data, Information, Knowledge, and Wisdom?
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To begin with, organizational data, information, knowledge, and wisdom, all emerge from the social process of an
organization, and are not private. In defining them, we are not trying to formulate definitions that will elucidate the nature of
personal data, information, knowledge, or wisdom. Instead, to use a word that used to be more popular in discourse than
it is at present, we are trying to specify inter-subjective constructs and to provide metrics for them.

A datum is the value of an observable, measurable or calculable attribute. Data is more than one such attribute value. Is a
datum (or is data) information? Yes, information is provided by a datum, or by data, but only because data is always
specified in some conceptual context. At a minimum, the context must include the class to which the attribute belongs, the
object that is a member of that class, some ideas about object operations or behavior, and relationships to other objects
and classes. 

Data alone and in the abstract therefore, does not provide information. Rather, information, in general terms, is data plus
conceptual commitments and interpretations. Information is data extracted, filtered or formatted in some way (but keep in
mind that data is always extracted filtered, or formatted in some way). 

Knowledge is a subset of information. But it is a subset that has been extracted, filtered, or formatted in a very special way.
More specifically, the information we call knowledge is information that has been subjected to, and passed tests of
validation. Common sense knowledge is information that has been validated by common sense experience. Scientific
knowledge is information (hypotheses and theories) validated by the rules and tests applied to it by some scientific
community. 

Organizational knowledge, in terms of this framework, is information validated by the rules and tests of the organization
seeking knowledge. The quality of its knowledge then, will be largely dependent on the tendency of its validation rules and
tests to produce knowledge that improves organizational performance or in Inmon's terms business operations, business
intelligence, and business management (the organization’s version of objective knowledge). 

Wisdom, lastly, has a more active component than data, information, or knowledge. It is the application of knowledge
expressed in principles to arrive at prudent, sagacious decisions about conflictful situations. [9]

From the viewpoint of the definition given of organizational knowledge, what is an organization doing when it validates
information to produce knowledge? It seems reasonable to propose that the validation process is an essential aspect of
the broader organizational learning process, and that validation is a form of learning. So, though knowledge is a product
and not a process derived from learning, knowledge validation (validation of information to admit it into the knowledge
base) is certainly closely tied to learning, and depending on the definition of organizational learning, may be viewed as
derived from it.

The Corporate Distributed Knowledge Management System and The Corporate Knowledge Factory

It follows directly from the distinctions among data, information, knowledge and wisdom, that if our goals are to improve
business operations, business intelligence, and business management, we must do this not through an information
ecosystem and a corporate information factory, but with analogous constructs focused on knowledge, rather than just
information. Why? Because: 

We need correct information to improve business operations, intelligence, and management; incorrect information
will lead to worse performance, not improvement 
Information that has been validated as correct, is more likely to be correct than unvalidated information or validated
information that has not survived testing 
Therefore we need a special kind of corporate information ecosystem called a corporate knowledge ecosystem or
a Corporate Distributed Knowledge Management System (CDKMS) to improve performance 
And we also need a special kind of information architecture called a Corporate Knowledge Factory (CKF), to
express the IT architecture supporting this system 

Let's get to some definitions. 
The Knowledge Management System (KMS) [10] is the on-going, persistent interaction among agents within a
system that produces, maintains, and enhances the system's knowledge base. This definition is meant to apply to
any intelligent, adaptive system composed of interacting agents, including a corporation. So, the Corporate
Knowledge Management System (CKMS) is just the KMS of a corporation. An agent is a purposive, self-directed
object. Knowledge base will be defined in the next section. 

In saying that a CKMS produces knowledge I am saying that it (a) gathers information and (b) compares
conceptual formulations describing and evaluating its experience, with its goals, objectives, expectations or past
formulations of descriptions, or evaluations. Further, this comparison is conducted with reference to validation
criteria. Through use of such criteria, CKMSs and other intelligent systems distinguish competing descriptions and
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evaluations in terms of closeness to the truth, closeness to the legitimate, and closeness to the beautiful. [11]

In saying that a CKMS maintains knowledge I am also saying that it continues to evaluate its knowledge base
against new information by subjecting the knowledge base to continuous testing against its validation criteria. We
are also saying that to maintain its knowledge, a more complex system must ensure both the continued
dissemination of its currently validated knowledge base, and continued socialization of intelligent agents in the use
and content of its knowledge base. 

Finally, in saying that a CKMS enhances its knowledge base, I am saying that it adds new propositions and new
models to its knowledge base, and also simplifies and increases the explanatory and predictive power of its older
propositions and models. That is, one of the functions of the CKMS is to provide for the growth of knowledge.

A CKMS's knowledge base is: the set of remembered data; validated propositions and models (along with
metadata related to their testing); refuted propositions and models (along with metadata related to their refutation);
metamodels; and software used for manipulating these, pertaining to the CKMS and produced by it. [12] 

A corporate knowledge management system, in this view, requires an at least partly automated knowledge base to
begin operation. But it enhances its own knowledge base with the passage of time because it is a self-correcting
system, and subjects its knowledge base to testing against experience.

The Corporate Knowledge Management Process (CKMP) is an on-going persistent interaction among
human-based agents who aim at integrating all of the various agents, components, and activities of the CKMS into
a planned, directed process producing, maintaining and enhancing its knowledge base. [13] 
Corporate Knowledge Management (CKM) is the human activity within the CKMP aimed at creating and
maintaining this integration, and its associated planned, directed process. 
The Corporate Distributed Knowledge Management System (CDKMS) [14] manages the integration of
distributed IT components into a functioning whole supporting the activities of producing, maintaining, and
enhancing its knowledge base. A CDKMS, in this view, is an information systems application. It is a special kind of
information ecosystem, in Inmon's sense. It is distinct from the CKMS, which transcends information systems, and
covers all types of corporate activity involving the knowledge base. The CDKMS requires a knowledge base to
begin operation. But it enhances its own knowledge base with the passage of time because it is a self-correcting
system, subject to testing against experience. 

The CDKMS must not only manage data, but all of the information, components, objects, object models, process
models, use case models, object interaction models, and dynamic models, used to process data and to interpret it
to produce a business knowledge base. It is because of its role in managing and processing distributed data,
objects, and models to produce a knowledge base that the term Corporate Distributed Knowledge Management
System is so appropriate.

The Corporate Distributed Knowledge Management Architecture (CDKMA), which can also be called the
Corporate Knowledge Factory (CKF) [15], is the IT architecture needed to implement the CDKMS. It is different
from the CIF in essential ways I'll cover shortly. 

How are the CDKMS and the CKF different from the information ecosystem and the CIF? The difference is that the
CDKMS and the CKF are sub-types of the information ecosystem and the CIF, focused on the objectives of producing,
maintaining, and enhancing knowledge, and further on the necessity of validating information as the essential aspect of
knowledge production, maintenance and enhancement. I cannot over-emphasize the importance of this difference
between the respective information management system/architecture and knowledge system management/architecture
constructs. There is nothing in Inmon's conception that orients IT toward Knowledge Management (KM), only toward
information management and data management. 

Without an orientation toward KM however, there is no tight coupling between the IT remedies -- the information
ecosystem, and the CIF -- and the goals of improving business operations, intelligence, and management. An information
ecosystem, however balanced and adaptable, is oriented toward producing, maintaining, and enhancing information, and
information, again, is just data filtered and formatted in such a way as to give it structure. It has no necessary relationship
to reality or the ability to influence it in accordance with corporate goals. But knowledge has such a relationship, and
insofar as CKM with the assistance of the CDKMS and the CKF is successful in improving relevant knowledge production,
maintenance, and enhancement, it must also provide the capability to improve business operations intelligence, and
management.

The CIF and The CKF
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As well as being different in their goal orientation the CIF and the CKF are different in their components. Figure One
displays the basic CKF or CDKM architecture [16]. The differences from the CIF are substantial. They are: 

The CKF emphasizes most of the components of the CIF, but not the ODS which is optional in the CKF 
In addition, central to the CKF is the Active Knowledge Manager [17], a server providing: process control
services, an active in-memory object model, and connectivity services that may include an Object request
Broker (ORB). 
In addition, persistent storage for the AKM is provided by an OODBMS 
In addition, the CKF emphasizes a number of application servers (not distinguished in the figure) as
essential to the architecture. These include: 
A Data Mining Server(s) devoted to Knowledge Discovery in Databases (KDD), including pre-processing
data for data mining, data mining, and validation [18] 
A Component Transaction Server (CTS) devoted to monitoring and managing transactions among system
components 
A Business Process Engine(s) [19] devoted to supporting scalable performance in the CDKMS by breaking
the chain of serial requests for data using in-memory business state management, business state
synchronization, transactional multi-threading, proactive operations including intelligent software agents, and
component management [20]. 

 Most or all of these additions could be added to the CIF to make it equivalent to the CKF, and certainly there is nothing in
the CIF concept that would make such additions inconsistent with its conceptual foundation. But this is to beg the question
of comparing the orientations provided by the CIF with that of the CKF, and determining whether the CIF or the CKF
should be preferred as an architectural concept. 

The CIF does not naturally orient the architect to KDD, because it does not emphasize the centrality of knowledge
discovery. It also does not naturally orient the architect to object-orientation and therefore to the other added components
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either, because "information management" has long been more associated with data processing and data management
than it has been with abstract modeling, general systems approaches to knowledge development, and advanced data
analysis. On the other hand, when we begin to think in terms of the CKF about KDD-related manipulation and validation;
we naturally think about analytical model repositories, tree structures, graph theory, neural networks, genetic algorithms,
complex adaptive system simulations, and other matters that are handled well by O-O based components added to the
architecture, and not as well by more traditional database components. 

In short, for all of the reasons stated above, if you want to improve business operations, intelligence and management, the
proper orienting concepts are not the information ecosystem and the CIF, but instead the CDKMS and the CKF. These
are more closely related to the business goals that Inmon wanted to support. In addition, they are suggestive of a wider
and increasingly necessary set of O-O -based components for IT solutions than are the information ecosystem and the
CIF. So let's replace the CIF with the CKF and get on with constructing corporate distributed knowledge management
solutions. 
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